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OB PCT/EP2007/011169
Cycloarryfamine substituted
isocuinoline and
Cycloalkylamine T’%ngiw aa%lwgmkygse derivatives
resent invention relat

_The S serivat
The present invention relates io_ novel! isoquingiine and isoguinolinone derivatives as

described in the &9.’\'@%%? *éggag&mg)“g%sgﬂge treatment and/or
prevention of disé&@&%@@tu ﬂ@ﬂ%-ﬁiﬁﬂ\d@mﬁﬁ‘e’é #ASor of Rho-kinase
mediated phosplﬂ@&ﬁfﬂﬂ&dsi“’]ﬁh@a@ |I&iﬁﬂ&,tathe ir

preparation and their use in
Activation of a sntﬂé“rﬁeécawfn&mifﬁi@lation results in conversion of
RhoA from the inacii d clive GTP-bound form with a
subsequent bindiﬁ?{gﬁ%\%z@oégo‘?gjg]é%s%é}ﬁo ispforms, Rho-kinase 1 and
Rho-kinase 2, are %noav'vn.e $ o-%ngseez 115 h!b!yegﬂ \ j::ular smooth muscle cells
and endothelial cR@Q&kA@@§Qh@Qr@égf b‘?the active GTP-bound RhoA leads
to calcium sensitiBMUmaumegi&t&dgh phosphorylation-mediated
inhibition of the MIIRO SPHBMYIEEIOREfFVIGSIhereby up-regulation of
the activity of myp@hq_gm H;rptﬁarsﬁﬁ\gfétsal Nature 1997, 389, 990-994).

. Activation of a small GTEase
it is known that Pﬁ-kmir is involved in vasoconstriction, including the development

of myogenic tone and si ogpnousQleQQp%QA%_acﬁﬁty {Gokina et al. J. Appi. Physiol.

2005, 98, 1940-65 A AR RS LS #Bktion (voshii et al. Am. J. Resp. Cell
Mol. Biol. 20, 116305VELSIONBERRGA. Bromatheol. 2001, 132, 111-8;
Nakahara, et al. faQCHPPREG D R-poumcfonretgimonary disease
(COPD, Maruokaiergrctiver GPPEL 8kl if)@?ftﬂmion. pulmonary
hypertension (F%ﬂﬁoa’c iglegrltj B%é?é]ﬁé??f Miﬁﬂfﬁ? MNature 1987,389,

9904 ) and oculir hypertepsion and regulation of intracccular préssure (Honjo et al.
ANTECVaion o i
invest. Ophthalmol. Visual Sci. 2001, 137-T44), endothelial dysfunction (Steioff et

al. Eur. J. Pharmﬁﬁ%bgﬂ%,sﬁv- 4Wan§9f@J§[ﬂ§:o et al. Circ 2002, 105,
154547, shimolRRQrKINASH L, AVEh-761), nephropathy, including
hypertension-indRﬂoﬂﬁiﬂaﬁaszp-&ﬁeekla@w:metic nephropathies, renal
failure and peripRRIGKIF asesi® fseeﬁﬁfé)gs@/dmm et al. Drug News
Perspect 2005, SR (A PSTHGOTRUICE KR oo Eor s Pramacl
2005, 527, 129-490, Hattori et al. Girculation, 2004, 109, 2234-9), cardiac hypertrophy
and failure (Yamé(rj:va;gtr;ﬁ%{j;ﬁeﬁgocg%ﬁ%i 313-318, Liao et al. Am J Physiol

Activation of Rho-kinase 2 by

the active GYP-bound RhoA

leads to calcium sensitization

of smooth muscle cells
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Nature Medicine 2001, 7,
WO 2008/077556 1 19_ 122) I’e'[l napathy PCT/EP2007/011169
inflammation, immune
diseases, AIDS,
Cell Physiol. 200§ SR GPOIDSIS sehBloetine 1, 2741-2747), coronary
heart disease, a Ttﬁrfelﬁdﬁﬁtgmés _acaud et al. Arch. Mal. Coeur 2005, 98,

v 254 Moo U RISty oo

Commun 1999, 11), diabetes, diabeticgomplicaﬁzéms, glucose utilization and

metabolic syndrrm'wg Izyaqgltlj,sef%y{§£§egl lﬁqg J; . Maeda et al. Cell Metab.
2008, 2, 119»29)544%@ @&Q&Hr&n @Jnile erectile dysfunction (Chitaley et al.
Nature Medicined@gen@l’i&ﬁﬂairﬂﬂdysplmla@ﬁ) hnune diseases,
AIDS, osteoporohi‘.;j WC(‘;Heysaxpcactnahg. hyperaldosteronism, central nervous
system disorderslsg:‘g Rféﬂ‘f‘tﬁ‘g am%mn%rp%% injury (Hara, et al.
e 2000 8 3 RO RER (il oore 107,20 o

Satoh et al. Life Sc;. 20|01 O, 1441-53- Hj , € ife Sci % 000, 67, 1929;
Yamamoto, et al%tcg?cfiovaéac g?n:a:lgigg?(‘)b,_?? gdBEEpderebral vasospasm
(Sato, et al. Cire AL 81 AL M%@Q&ZQQJV 2000, 46, 440), pain, &.g.
neuropathic pain@gt,sdl:ré'-étjitrﬁsiolf}im-b,oeﬁ 361,1491 Inoue, et al. Nature
medicine 2004, 10{fe2)SeH-ROQ BgeBifs 12 DR bacteria (WO 98/06433),
cancer develop%ﬂam@tmne\gcaﬁsiﬂvhere inhibition of Rho kinase has
been shown to ar@béfxﬂia\?ﬂgr&wfﬁ ﬁrﬁﬁ;ﬁﬁ@fﬁ .(ltoh, et al. Nature Medicine
1999, 5, 221; Soglyo, et al. ur,20Q0, 268, B52). angiogenesis (Uchida, et
al, Biochem Biop?yé szs’zgg ngggﬁi;inggg,%at%ﬁ)chem J 2000, 348,
273), vascular ch@tﬁQ&Q@éﬁ@r&@@E&,a%tnﬁlnmggﬂmy et al. Circ. Res.
1999, 84, 1186-TVE S22 i1 5. 2GS HeH0s B+, 155, 321-327),
endothelial cell pglfelli@UIE@SLHE @M/ R0z Bgtility (Oikawa et al.
Bnochem.. BlophyaL @@) ,C‘Hmln.’ 2@0@ ?qqe@}r@ﬂ&ﬂq?sﬁber formation (Kimura
et al. Science 19Efa%ﬁ(l-70§11§l1jrﬁﬁmé9fualet al. J. Cell Biol. 2000, 150, 797-
808), thrombotic disorders (Kikkawa, et a Letié(fozfﬁslm-m; Bauer et al.
NEUas¢iRce 208

Blood 1999, 94, TKlages, et al. lo[ 1899 444, 745; Retzer, et al. Cell
Signal 2000,12,GL@)Q%eeu@Eyélag&L@;&%%(a&uchi, et al. Eur J Pharmacol.
2000, 403:203-8 EREICINE R A4, 1l Qinof 308), 171, 1023-34, Sanches-
Madrid, et al. J ififeCtion ©f eigestiv@dtEastston (Chelaian, ot al. J
Biol Chem. 2003 R Bp 4986 HaH(ég{d{f.@e transport system activation
(Kawaguchi, et agf'gtlesrﬁ ’I. é%ﬁ é@rZOB-B), Alzheimer’s disease (Zhou et
al. Science 20038%2\719 18- 21 éﬁ%digﬁa;ﬁvaﬁon (Fukata et al. J. Biol. Chem.,

progression, neoplasia where

inhibition of Rho kinase has

been shown to inhibit tumor
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hypertrophy, diabetes and
womwimssscomplications of diabetes, — pererzozones
metabolic syndrpme, blood
vessel restenesis,
1998, 273, szammﬁﬁmﬁﬁgol response binding element) signaliing and
its effects on lipifrfiEFriTM &G SiutdiminutIesos, 2003).
diseases, AIDS
Therefore, a com 6md l%avm §[T8ﬁn§§§c—kmase and/or on Rho-kinase

mediated phospl orylat-on ef yosm tight c}am phoer‘hatatse is useful for the treatment

and/for preventxop<§L§9R9 9§|§1§ ag :loc\)/asc dlar diseases involving Rho-
kinase as the ané@%&B&%MQ@%MALQ Q@ggﬁ%son pulmonary
hypertension, OCSQpﬁtﬁer@anﬁﬁﬁpﬁiﬁyﬁjﬁpmglt)enpheral circulatory
disorder, periphe&rﬁdepﬁfggpesgi@ﬂsg e;?gp), coronary heart disease, angina
pectoris, heart hypariqyr epifdye ‘mﬁis%ﬁkj'ﬂ:hemic organ failure

e 1

hypertension-indliced, non- hy enﬁns on-ind f]d dlabetlc nephropathies, renal
faiture, fibroid ki r%y gn@l lomeru?sclerosns organ, ypertrophy asthma, chronic

obstructive pulmMm gl;'c&ﬂ’g)gﬁ @ég’gmgtress syndrome,
thrombotic dlsordsegﬂﬂﬂdlmras&ditgr@mudl@hemxa, pain, e.g.
neuropathic painCheyiial tiee BroptHOR@dby injury, Alzheimer's disease,
premature birth, !;g%gﬂmféldw ZBWnadysfunﬂilons arteriosclerosis, prostatic
hypert'rop!zy dial %@ﬁ?‘) pIBafen CH @ eetatah:; syndromZ”iD)I;od
vessel restenosis mmune diseases

oK ;3”?(?;1—!2;‘6 6-'of

osteopathy such a: os eopor IS mfe Cér
cancer developrré*ot s of the breast, colon, prostate,

ovaries, brain anhegef@@ynl&@@yp useful as
neuroprotective agents. WO

WO 01/64238 de%@ﬂ%i@@@@gse@méficﬁg'/aﬂ(@)nptionally substituted

by a -(CH2)1.5- Od@?—&'fbéécﬁﬁ@@iﬁﬁ@@@ﬁ s (CH2)0-6-linked

eterocydlic oroupI Y RIASRCIFTffFtEE fasudil

WO 2004/106325C Q QA!\QQG?J.' scrlgpsep[oc(i)rggseosf ¥heerR o-kinase inhibitor fasudil
carrying an ethergrrggngrm]p mﬁe ;I.&%Q&lg gwe 13(8 ﬁme ring.
isoguinoline ring. 30 WO

WO 2001/03972628/08410# £ O P CL-E P2D0L10) substituted
cyclohexyl derivaflds 6B & FPIOOS #BL2O0il infections.
describes isoguinoline
derivatives useful for the
treatment of diseases caused

| P B B - P R R PR

xve‘tracts with bacteria, sepsis,



10

20

25

30

by a directly bound optionally
voniTsisubstituted aryl or beteroarylFerEroe
ring in the 4-posjtion. 25 WO
20051030130 (Merck & Co)
JP 10087629 A gaecﬂeﬁ iigaﬂf}bl%@@ﬁibﬁ&ﬂ@for the treatment of diseases
caused by Heliopseieepgsiat etfrarrmeleivkithtars or cer. The
sosuinoine cerpH eI DIGT el ggetion and are referaly
5-substituted by X+ I[ﬁ'1 -C, arﬁ/ 5)10§th erein X may be oxygen and Y may be

stive heart fallure etc.
Hagihara et al. (é%grg %@AQ@ Q@WVQRWESQG) disclose 6-benzyloxy-
isoquinoline for twmaheMYfQSnwagm@mr pylori.

hydroxyl in the 1-position and
US 5,480,883 gw@a@ﬂﬁ@mﬁﬁgﬂbgﬁtm@ﬁemﬁor inhibitors useful for
inhibiting cell proég Bgfﬂmu%o&hgmﬂjtj “Ar |~ X — Ar I” wherein X may
be (CHR1)m'Z'('i @ﬁ%ﬁ Séﬁjg %ﬁ@%lﬂ' Fﬁ is hydrogen or alkyl, Ar

| may be among others a gt:onallbsubstltutegﬁaxlﬂofgp d Ar Il may be among

an aryl ora heteroglg]lxa

others an op’nonargl S stltute [’non yclic atu:ﬁ?d heterocychc system.
e.g.a (Ca ¢l g(Scyc oalkyi

WO 2005/03079( %g&(%oq B&LQA@%'%S%%QS%@B%&?SQm channel inhibitors
for the treatmentbf}éaNiB 5&?%3@@@%@!@ heart failure etc.
isoquinolone derifdfyds ﬂﬁbﬁiaR&ﬂmebb&ted in B-position by a group
(CReRf)pOR43 vhydlﬁ @g@m%@aﬁ@}a&%eﬁcgm0)cycloalkyl residue
optionally substit@dd 4351858 Wl ﬁ5B&]§(55nay be hydrogen,
(C1-Cg)alkyt et defned ASoasd 6 embereders unsaturated or
saturated monocMﬁﬁ&EHEﬁ&&d xh Sa,turramgroatoms; and are substituted
by a directly boury YO TROABY O hTHT@ LT O BYHETiIRE in the 4-position.
with 1, 2, 3 or 4 heteroarorns,
WO 2005/0301 30&M«acla8r 80% Emfgﬁufésdiﬁ?aapotassium channel inhibitors

for the treatment (o:{card! 1arr y‘thmxas strokaﬁ¥ conﬁi xve heart failure ete.
isoguinoline deriv |ves w h ma e subst d¥oxyl in the 1-position and are

optionally substltu% lé n !tatoléln gn arg}(c!uo(c % Qé \Xnerem p may be zero,
in the OSItIOI‘l

andR%3iseg. a é ﬁ% g)@/ééaéyl optnonall substzﬁted by NRB1R52,
wherein R5Tand é’zg(a%lﬁ r?gad%1;)86116¥1]eéc or R‘}é is a group R81
derivatives of the formula
{aromatic: ring} -
C(R)(R)(NH2) 0 as

L o 1. . - " ' "



(Cy-CEpalkyl,
(C1-Cetalkylene-R',
(02-C6)alkenys,
defined as a 4- 6(@@1@@)&# ﬂiﬂ or saturated monocyclic heterocylic ring

with1,2,30r4 e a nd optionall
substituted aryl K?;[ roﬁ min Tg;z; i%é%g:%&R?jéw " ’
WO 03/053330 (l&lg@@)auﬂydashexs@hdﬁ% Zerivatives of the
formula (Cl 05)alkylene-C(0)- Iff

y{'aromatlt*,én%}o)(‘l\IWNHz)
(@ lkylene-C(0)NH-R',
5(Gl1-(2,6)alkylene-C(0)NH-(
as Rho-kinase lrﬁﬂ.torCG)alkyl,

Summary  (C1-C,3)alkylene-C(0)N[(C1-
According to a f'@éj”ﬁﬂ(}?ﬂf is provided z;{m))mpound of the formula (1)

2'n

9-(81-C
(O)(C| Co6)alkyl,
C(0)12% (0
wherein C(O)NIiffC1-C6)alkyl,
C(O)NHR'

Riis H, OH or HEC(0)-NH-(C2-C6)alkenyl,

Ry s 0(0)-NH-(C2-06)alkynyl,

R, 0(0)-NH(C1-C3)alkylene-R’,

cr-cgraiy,  C(O)N[(Ci-Cp)alkylIR'

(C1-Copalkyiene®(Q)N[(C1-Cp)allo/1)2,

L e e 20C(0)-(Ci-CB)alkylene-R"

2-Cg)alkynyl,

(C1-Ce) a,ky.ene(;g@)@gg;k],r06)alkylene -R; or

(C1-CelalkyleneR2 IS (C1-(26)alkyl, provided
that in said alkyl residue at
least one hydrogen is
substituted by OH, OCH3,
COOH, 000CH3, NH2,
NHCH3, N(CH3)2, CONH2,
25 CONHCH3 or

PNPINANIZSTL 1M\, \A IS
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and forms, togethercarbon
WO 2008/677556 tomS Of he CyCIOalkyI amine,PCT/EPZOM/OHIw

a second, 4-8 membered
ring; 03 is 5 H halogen,

(C1-Celalkylens (BREN)alkyl,

(C1-Copalkylene {051 alkylene-RI. OH, 10

(C1-ColatkylenefjPIRNHR", NKR" or

(C1-CelalkylenePINERD)-R", 15 R4 is H,

(Cr-CoalkvieneiQigENCHafdrom7, 20 ON,

(Cq -Ce)atky!enefmm)wi}z,

(C1-Copalylene (Mg lalkylene-12.; 25 RS is

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

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

C(O)OR’

C(O)(C1-Cg)alkyl,

COR’,

C(OINH-(Cq-Cg)alkyl,

C{ONHR’,

C(O)-NH-(Co-Cglalkenyl,

C({O)-NH-(C2-Cg)alkynyl,

C(0)-NH(C-Cg)alkylene-R’,

C(O)N[(C1-Cg)alkyl]R’

CON[(C1-Co)alkylly,

C(O)-(C1-Cg)alkylene-R’,

C({O)O(C1-Cp)alkylene-R’;

or Rpis (Cq-Cglalkyl, provided that in said alky! residue at least one hydrogen is
substituted by OH, OCHg, COOH, COOCHz3, NHa, NHCH3, N(CH3)9, CONHj,
CONHCHg or CON(CH3)2:

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

alkylene forms a second bond to a different carbon atom of the cycloalkyl amine ring
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H. halogen, ON, NO2,

WO 2008/677556 30(0 1_Ce)a| kyl , PCT/EP2607/611169
(02-Ce)alkenyl, ,8
(C1-C6)alkylene4C6-C10dar

and forms, togetw,with carbon atoms of the cycloalkyl amine, a second, 4-8

membered ring; (C2-C6)a| kenylene-(C6-C1

. OarYl,
X ° (C1-Ce)alkylene-(05-C1o)het
oo erocyclyl,

alogen,

crcoaiy,  OCH(OH)-(C1-C6)alkyl, NH2,
(C1—Cs)aiky!ene—N,H' R, N H'SOZh,

o NH-S02-(C1-06)alkyl, 10
o NH-S02-R,

NH, NH-C(0)-(C1C6)alkyl,
NHR", NH-C(0)-R',

NR"R” or C(O)NRCry-C6)alkY112,
NH-COXR C(0)OH, or

Reis 15C(0)0-(C1-C6)alkyl; Re

" and R6' are independently of
halogen, each other H,

hydroxy,

CN,

(C1-Calalkyl,

R,

(C1-Cp)alkylene-R’;

Rsis

H,

halogen,

CN,

NO2,
(C1-Cg)alkyl,
(Co-Ceg)alkenyl,
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20(C1-Ce6)alkyl.
(C1-Cé6)alkyleng-R,
(C1-05)alkylene-0-(C1-Ce)al
R kyl, (Ci-C6)alkylene-0-ff,
(C1-Cs)aikylene~(&gig;ﬁj),al kylene-CH IR 12,
(Co-CopalkenyiendBECAre)alkylene-C(0)-R,
(c1-Cgpalkylene-€5diztmBIadigjlene-C(C)N1-12,
cHoH)(c1-cgalGr1-C6)alkylene-C(0)NH-R',
NHo, (Ci-C6)alkylene-C(0)NH-(Ci-
NHR. C6)alkyl,
NH-SO09H, (C|'C6)alky|ene'C(O)NRC|'C
NH-50,-C1-CodalkY112, 9
nisopr,  (CL-Cp)alkylene-C(0)N[R12;
NH-C(O)-(C1-06)£@J-‘C6)a|kylene'c(o)o'(cyc
ncowr,  ojalkyl, C(0)0.-(C1-C6)alkyl,
conicr-ceaibit0)OR' SC(0)(C t-C6)alkyl.
copon,or  C(O)R., C(0)NH-(C1-Cp)alkyl,
coo-cr-cpal@(0)NHR',
C(0)NRC1-C6)alkyltR)
Rg and Rg' are indDEG(@INUECH-B6)alky112,
H, C(0)-(Cti-C6)alkylene--R',
R, C(0)0(C1-Ce6)alkylene-R', or
(C1-Celalvl.  R6 and 1k6., together with
(C1-Coalkylene-Rhe N-atom to which they are
(C1-Colalkylene-arttacheld, form a (C5-C10)

(C1-Celalkylene-prterocyclyi group; 15 R7 is
(C1-Cg)alkylene-CHIR'l2,

(C1-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’,
(C4-Cglalkylene-C(O)NH-(C1-Cg)alkyl,
(C4-Cg)alkylene-C(O)N[(C1-Cg)alkyllp,
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H. halogen, CN, 20 NO2,
(C1-05)alkYl. 0-(C1-06)alkyl.
(C2-C6)alkenyi 95rc;
alkenylene (Ce-CiOar
alitylene-R'".
H) 2 1 -C6)alkyl, NH2,
WO

(C4-Cg)alkylene- &g)
(C1-Cg)alkylene- %
C(Oy0-(Cq-C )alkyl
C(O)OR’

CO)C- Ce)alky12909 0775569CLEP2007/01
cor 1169 10 NH-502H,
coNH-c1-cgdid-S02-(Cg-Csjalkyl,
C(ONHR, 34H-307-Ri, 802-WH2 5
coner-cgamR@2-NHR', NH-C.,(0)-(C1
concrcgapalkyl, NH -C(0) FS,
COMC-CaakyfrlBN[(C1436)alkY 112,
co0c-caldek¥OH, or

or Rg and Rg, togl:‘QeC\ﬂQv)th; @Jbﬁqg)lﬁbuﬂyiy are attached, form a (C5-C4g)

heterocyclyl group;

R7is

H,

halogen,

CN,

NOg,

(C1-Cplalkyl,
O-(C1-Cglalkyl,
(Co-Cg)alkenyl,

R,
(Co-Cglalkenylene-(Cg-Cqp)aryl,
(C4-Cg)alkylene-R’,
CH(OH)-(C1-Cg)alkyl,
NHp,

NH-R’,
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R8 is H, halogen or
WO2008/077556(01_06)a|ky|; n |S l’ 2’ 3 or 4;PCT/EP2007/011169
15mis1,2.3 ,4or5;risO,
1 or2, and 20L is O(CH2)p,
nH-sozH,  S(OH2)p, S(0)(CH2)p,
NH-502-(C1-C6BOR(CH2)p, NH(C,H2)p,
NH-soz-R,  N(C1-C6)alkyl-(OH2)p,
sop-nHz,  N(C3-06)cycloalkyl-(CH2)p,
sop-NHR,  Nico(ci-C6)alkyiNCH2)p or
NH-C(O)}(C1-CeRO1-C3)alkylene-RT
NHCOR,  (CH2)P; pis 0,1, 2,3 or4;
CONIC-Celip\wherein H' is
c)oH.or — (C3-C8)cycloailwl,
cO-C1Ce5.C10)heterocycNI,
Re i M holo en:30§~)C_:5-§l(2%0)eryi; and 11R"is
B helooen (S B icloalkyl, (Cs-Ci
O)heterocyclyl, (C6-C10)and
5(C1-Cg)alkyl,
mis 1,2 3 4or§C1-Cegalkylene-R%
(Ci-Cejallcylene-O-(C1-C6)al
ris0. 1oz and ey (C1-Ce)alkylene-O-R, or
L s OGP S(égi-C%%alkylene-NRxR
is , 9P, S

(:X; an

CH2)D, SO(CH)p, NH(CH2)p, N(C 1-Cg)alkyl-(CHo)p,
N(C3-Cg)cycloalkyl-(CHp)p, N[CO(C1-Cg)aliyl]-(CHa)p or N[(C4-C3)alkylene-R}-
(CH2)p;

nis1,2,3or4,;

pis0,1,2 3or4;

wherein

R'is
{C3-Cg)eycloalkyl,
(C5-Cqp)heterocyclyl,
(Ce-Cqparyl; and
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10 wherein Rx and Ry are
wonmirssindependently of each other peverznme
(C1-Ce)alkyl, .,
(C3-C10)heterocyclyl,
R s (C6-C10)arYl,
(Cz-Caieycieai(C1-C4)alkylenedC 3-C
(Cs-Croheteroc@pheterocyclyl,
Ce-C10av,  15(C1-C4)alkylene-(C5-C10)
C1Ceialkyl,  arYl, (C1-C4)alkylene-NH(C
(C1-CelalkylenefC1-C4)alkylene-N[(C1-Cejal
((31»Ca)alky!eneﬁyqﬁ_%)’aikyl,
(C1-Coalkylene (] 2C4)alkylene-NUC6-Clrg
(C1-ColalkyleneHRyRy X or (C1
wherein Ry and RG&)@HQ%W@QNR@@IC
Cr-Cealivl  Q)heterocyclyt, 20 wherein in
(CsCroretercoygisidues R2, R4, Rg, Re, R5,
(CeCioanl. - Ry and Rg alkyl, alkylene or
(Cr-CajavieneyiglfierPcdn optionally be
(Cr-Caalkyiens-Gafyatittited one or more
(Creaalyien=fia$efPOH, OCH3, COOH,
(Creaplyien=HEGTIS, NH2, NHCH3,
(C1-C4)alkylene~N((@H g72I!260 NFI2 ,
Crcaalyiens EENICHFEICON(CH3)2
25 wherein in residues R2 to

wherein in residu§ Rzaﬁkﬁf&?’éﬂ(ﬁ earqldeR?:aaI?]I, alkylene or cycloalkyl can
tionally be substitlted i OCHza, COOH, , ,
optionally be su %ﬁ elo?_rieaﬂm ree’nnéeﬁBySC%ﬁutea one COQCHg3, NHp

NHeHa RERe F TGS Times by haidgen;

wherein in residu:el's% hﬂoggﬂr aqk)yur?e lézlag?)p forlx\all y be substituted one or
" ON, C(0)-(01-Cb)alkyl,
more times by halogen K
C(0)-(0g-Cia)aryl, COOH.
wherein in residu&@@(:Q%‘((Qﬁ)@uﬁyzlmﬁgwmemcyclyl are unsubstituted
or substituted on@@NﬁH(‘@lyQﬁ%@e] Kyt]xps independently selected from
CONUCI-CEgalkylk
(03-C8joycbalky],
(C1-Cg)alkyl,

£SA 7~r7~ 11 .. ." . o~~~ 1.
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15(Ci-C6)alkylene-(05-010)h
eterocyclyl, or
0-(0,1-C6)alkyléhe-(C5-010)h

halogen, OH, NO%F%:Q&%?LY!C%I’]) E}? Q(g)l’}gg -C1glaryl, COOH, COO(CH

Cg)alkyl, CONHp )alQ//l CON[(C1 Cg)alkyl] -Cg)cycloalkyl,
(05:010)heterocyclyl m 5\4% ¢
(C1-Cglalkyl, (C1Cg alkylene OH (C1 Cé) kyl He Ni-éz 1-Cglalkylene-NH(C -

Cg)alkyl, (C1-Cg) ajkylene [(01 CG)aIk ilo, (Co-Cg)alkenyl, (Co-Cg)alkynyl,
kaa 6826 yl, (Co-Cg)alkynyl

<S>(C1 -Ceg)alkyl, Q- Cgbé(cén t& % él é%ie &cﬁ Nlljﬁ SO9NH(C1-Cg)alkyl,
L el O o7 ON
C(NH)(NH2), NHZ'\HI_—.g éﬁg(’lﬁ‘f %ec):gi)ffgylplé L{H C(O)-(C1-Cg)ailkyl,
NHCO0-CrCRE 1-08)alky82, SO2CHS3,

NH-305-(C4 cg)wcﬂq S@((@ 61(’@3[ r\&é?é‘&g/f,m)heterocyclyl N(C1-

Cg)alkyl-C(O)- (C@mﬂrﬁm Cg)alkyl-C(0)O-(C1-Cg)alkyl,
NCrCoalv-CpHEsYamkyiene-0-(C1-06)alk

(Co-Cp)aryt, (C1ifp)alkylene-(Cp-C1p)aryl, O-(Cg-Cg)aryl,

OCr-Coalien (Pp-DEAIKGIETIC#IC 1n)al
(C1—C@)a[kylene~(§3%@faeterocycly!, or O~(Cq-Cg)alkylene-(C5-C1g)heterocyclyl,
wherein the (C@C@g@lﬂ_@%)%'@?ﬂt@ﬂq@mm@es@g[igted one fo three
times by a group ijgmdg;\ﬁy\mréﬁrﬁn@@g@:p@)awmw O-(C1-Cg)alkyl,
(C1-Coalkyl. NH SR oifiglly SUBstiteitell $3pQ8ia COOH, CO)O-(C1-
Cg)alkyl, CONHo, @(@@a@ﬁl)amy elrrk). @p(ﬂﬂ)ﬁky!ene -0-(Cg-C1p)aryl,
or O-(C1-CealkyigiEs€lmpea 5-8-membered
or wherein (Cg-cﬂq')ﬁrg ii;gicﬁmme@tit@gemerwmpikylene-o group
whereby a 5-8-mefipereg AN O &LONES e OX§Egehioms the oxygen
atoms are attachegiityms are attached to;
and wherein aryl Oéfl}?arwqé féﬁqtlﬁP?Pfd?B'Cm)ary' and (C5-Cqp)heterocyclyl
aroups may not be {usisi RIS K AL FSARLSIFIRS Ry containing aroup

C- Oo%ar I and (C5-0

ortheirstereo:som% nd/or ta omerlcfor S for their harmaceutlcally
acceptablesa!tsthe@ ee OCyC|y 2%’ rou

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

P I B R R o



WO
058107755f,PCTIEP2007/01
1169 14 imentyR1 is NH2
in one embOdi"&deYﬁéreéﬁ?ﬁﬁBﬁﬁasis H and the compound is
characterized e PAEEEYized by the formula
(R) (IV)5The followmg
embgdln,;rents refértd the rg

prefrab HRor OH,; 10 R3is

preferably H, halogen. )
. anotheremb(C) Cﬁ Ikylene R, 0-R" or ‘
) N 6?6”'6?@?@1‘?5@'5 Rg e compound is
characterzed PO RIEHR" . Most preferred

R3is H,

NH (05- (B%eteroaryl
contalnlneg one or more N (i

The rsoqumohneatder!va%vgrfl\flH Phen I M%St
orm
ecially prefelteds BT H include the

corresponding fa Pﬁrc 1- |so nolone ive which is characterized by the
i e &) Y

formula (H17)

substituents are WO
20081077556P ;JQE_PZOOWO

6)alky,

NH q C--eld)aryl or
- -C6 alkylene-R]. More""

This tautomerlc rm i5 also a iment of th

pre ferably Yy, RsIs H,
CC/ -C6)alkyl,
(C2-05)alkenyl, RI,
NH(C6-010)aryl or
(C'-Cetalkylene-R'. Most

I R P P B ol B | e 1 - . -

re ent drsc!osure



butenyl, cyclopropyl,
WO 2()08/077556T0rr-e0n | , amInO, PCT/EP2007/011169
4-methoxy-anilipe or
N-acetyl, preferably
in a further emb(hvdfﬁgemzﬂbmfﬁ&oﬁrhlﬁd‘ @ pharacterized by the formula
) bromo. iodo, methyl, ethyl,
vinyl, phenyl, thienyl or
pyrld)él More prefefred, RSEJS
NIE bgan, me OF hyl
mot/ pqred
15Peferably=R5 ahd R5' are
indepé&ndently of each other
H, (C1-05)alkyl, R',
The following empE3a€Dd Jekytene{(@ 8= Egleyalan. om, (i) and
. alkyl,
&CI C4)alkylene-(C5-C10)het
erocyclyl

Ra is preferably I-(Qa:lbgg“"):aut!Ing i{%@ C:’Q% More preferred, Ry is
Hor NHR”. MostXLfe('g]R gpt@“@é %r] teroé/c; t]'or NH-phenyl, especially
preferred are H, NQ(@Q%L teroaryl cortaining one or more N atoms or NH-phenyl.
Most especially p@irr@@@lwlene C(O) (C5-

Examples of R3 sQEh@F%@eCyCM
(C1-G4)alkylerie- Q(O) (C6-C1

0)ahtt; s RN
(C1-C lene-C(0 g, -0
5)alkY112, (C1-
20Cp)alkylene- C(O)NH (Cl-
Cced T
-05)allylehe-C(0)0- (C\gfo\ al
kyl, C(O)R' C(0)(C1-COalkyl,
Preferably, Rq is b(@ ﬁ"cﬁ? %}%Iwie preferred, Rq is H, halogen or (C¢-
capton MostrB i RH-{C 1 -05)elltyl,
C(O)NEC1-CetalkA2, or
C(0)(C)-05)alkylene-R’, or R5
and R6', together with the

I U A Y T PR PR T PR

R4 is preferably
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25

15 C(0)NI-1-(C1-06)ak114,
WO 20081077556 (~ (O) N gC 1-C6) al ky 112, PCT/EP2007/011169

C(0)(C1-Cé6)alkylene-C3-08)c

ycloalkyl,
Preferably, Rs is G (@M 1-Ce)aligle me-(BSb@Ir . NH-Cs-Cipary
or (C1-Cs)alkyle@ﬁ]%&rg€fy@jfy|$5 is H, halogen, (C1-Cg)alkyt,
(Co-Ceatkenyl, €(OWGL+E0)aikyleRes¢e6-@ds preferably, Rs is H,
halogen, (C1-Co)fikpyicorREamd-REA vtogethean.,
(C1-Caraky-CoWithrthve N catona <o \Fivchly preferred, Rs is H,
halogen, phenyl,(he%ﬁ)am (etached (Gorm)a@ or (C5-Ce)hetercaryl.
Most especially p(@ee%@)h mmw itkgr@ulp_henyl, thienyl or
pyridyl 20In a further more preferred
Examples of Rg %?ﬁ‘ﬁ%ﬂﬂ‘éﬁt?hl‘(@'i%"‘l‘-li?d"' methyl, ethyl, vinyl, phenyl,
thienyt or pyridyl,(@iigci ﬁm%ﬁﬁ%N[§'H? benzyl, 2-propenyl, s-

butenyl, cyclopro| fr i methoxy-aniline or N-acetyl, preferabl
ERIEB FAIR ooy ¥ preforably
hydrogen, fluoro, Thioro, bromio, ;oéj:, methyl, ethyl, vinyl, phenyl, thienyl or pyridyl

More preferred, Olgrl(?;g vgy Q@!I Mlthyl, most preferred Rg is H.
(C6-C10)aryl,(Ce-Cle)hetero

Preferably, Rg arQYzGBIrL independently of each other

H. (c1-coaly, KGdrEdlalkylensiitane)cycl

(C1-Caalkylene-@AKYhellockiiid) @laikyiene-(Co-C1g)any, (C1-

Cepatkylene-0-KYABR-(CLBpbiR)DEBIOQY I e ocyciy,

(C1-Caralkylene-((olicls B)RMYE ROUGE LMY e p)ankyis, (1

Ce)aikyfene—C(OJMH-(m-Cs)alkyi, {C1-Cp)alkyiene-C{0)O-(C4-Cg)aikyl, C(OR’

cocr-Coaiky( Ao dyalipiarenl«(Efd)abkonic-coaivi,

or C(O)(C1-Co)alledR1oC4)alkylene-

Rg and Rg', toge@(@bmwm%lmwched, form a

(C5-CroheteroctfiriiB)alkylene-C(0)NH-(C1
-C6)alkyl, C(0)(01-C6)alkyl,

In a further prefe@g@(:@éié@g_%@gaﬁewe@@:(@@y of each other

H. (C1-Coalkyl, O O)breterotyChtaor e s 10am.

(Cq -C4)a(kylene—RﬁS§Weﬂq a7 wWithotbre-(-&tomaterocyelyl,
(C1-Ca)alkylene-tep-Quhiioh (Eneyaitrecattachuetly (C1-Cealkylene-
form a (C5-C1 e)heterocyclyi
group. In a further even more
preferred embodiment, R6 is

1Ll a2 72~ 11 .1 - _ 01 r _"11 YAIrs



10

15

20

25

In a most preferred
WO 2008/677556 embOd | ment R6 |S H i PCT/EP2007/011169

(C1-0Oe)alkyl ang IRA is H,

(01-C6)alkyl or
CONI(C1-Colak@BOB)pyatoatioiH20 @k, (C1-Ceaikyiene-
C(0)0-(C1-Colafdrthertmostprefer@ads)aky, co)Cs-Cgycloalkyl,
CONH-C1-Cogimibathimert=iRe ieHcanohiRGe-(C3-Coicycloalkyl,
C(0) (C1-Colakigni (Cpreferablywinsubstitatede-(ces-C1pary, or
Rg and Rg', toge(!@itﬁk@@sj alekcyl ,togﬁprt@ﬁeqfaab%ihed form a
(Cs-Coheterocypizsuidstituted

(Ce-Ce)cycloalkyl. Especially
in a more preferrmfépir@a,’ }pﬁ Faﬁdcgz@&ya(f‘e-q.q)pyciomkyl or
(C1-Capaliviene KeGalerspiesifor these
Re'is H, Cr-Cogfifodnerity’ ReCor RaesvgyieCs-Croant,

C 1~C4)aIkylene-fﬁqﬁﬁ@ﬁwnﬁyq‘FHMe@dw 10)heterocycivl,
(C1—C4)a!kylene-6}ﬂ.feP)ﬁgﬁﬁyﬁ?%lgﬁpr(ﬁeﬂqvtyl, (C1-Co)alkylene-
C(O)NH—(C1—CG)@AHL'W?-Eﬁ;dlﬁ?r?—%?i%wr?lkyl]z (C1-Cg)alkylene-
C(O)O—(C1—C3)a|§l,m%§ww1; C(O)C1-Cgalkyl, C(O)C3-Cgleycloalkyl,
C(O)NH~(C1-CG)?§%CEW?_WI% B(BWF’-%Eﬁffne’e—Cng)cyc!oa!kyl,
C{O}C1- Ca)alkygn?(cg (fﬁmﬁtﬁrf:&tﬂ}co(fﬁ)dc1 Cglalkylene-(Cg-Cqp)aryl, or
Rg and Rg', togel] er4/v ﬁ t{\ﬁﬁﬁtﬂ‘f« %\fﬂﬁ/\ihalraﬁ attached, form a
(Cs-Croheteroegiyigit | ant selected from the

I‘Olg) consisting of WO
In a further more Rrefer ent R6r¢s H, (C1 C )alky! and Rg' is

H, {C4-Cg)alkyl, (f (égécyilﬁtky 6 Cg))awl §k1(¥ eterocyclyl,
(Cq- C4)alkylene§ Cg)?goalkyl (C1 C4 ?-]ky!eBe (Cgatz Jheterocyciyi,
(Cq-Cp)alkylene- CG C1Q aryl, (C C4)al ylen«'NO (C1-C )alk (C1-Cy)alkylene-
C(OIN[(C4-Cyg) alk 2 ggalkyiene C(O%N C1 Cs)aﬁy% C(O)(Cq-Cp)alkyl,
C(O)Cq- Ce)alkylene ﬁ,a r(t,]1glr1eterocycly grabl

en.
Rg and Rg', togethel wi -atom to which they are attached, form 3

[ eroc% }(tr
(G Crohet yéﬁ Cf)8)alkenyl R' or

in a further even kggprg§)3§%¥g§rme% Qg;gHQé)gé{QJyl and Rg' is
oalkyl. More preferred, R7 is

H. halogen, CN, (C1-C4alkyl,
0-(Ca-C4)alkyl,

775l 7~~~ 2%y "1 o 01 b 22



10

20

25

particular preferred R7 is H.
R8 is preferably H. halogen Femerzoormne
or (Ch-CMalkyl,More
preferred, R8 is H, CI, F.

H, methyl or ethyl. Most
©1Coalt  preferred R8 is H. 15
(CxLojeyclealipraferably, R2 is

(C1q ~C4)a|kylene(@=? 3@83@“&“ ,

(C1—C4)a!kyiene—(€0_ p%@}a‘kylen e-R' ,
(C1-C4)alky!ene-2@(@?1_~@81yallk'enyl ’
(CrCaalyene(@1 @B ARSHETIe-C(0)NH2,
(Cr-Caplyene(Eaf1@8Yalkylene-C(0)N11-14t

C(ONC1-Cylalkvt;

cOCCarkyre-CgYarkyREte-C(0)NH-(C-
or Rg and Rg', toP_e@%)vg’l Wll:l—atom to which they are attached, form a
(Cs-Coneteroriidtiia)alkylene-C(0)NRC1-
Preferably the focgsd)atlgylkl gm i mogh% RT vﬂw , pyrrolidino or
piperazino. More Erefg‘:’bjift e%ﬁterocslc‘zqyroua |s'(ri\)05ph mo'lr piperazino.
in a most preferdodniaiRdal KyLlanNe s CIMMIakEHG H, (c1-Ceaikyl or
(C3—Cg)cycloalky8)alky|, WO
2068/077556PCT/EP2007/01
in a further most fre@rPdlembodiment, Rg is H and Rg' is H, preferably unsubstituted
(C1-Cgalkyl, or @(@96@1&45(@&48@93}#{%@! Especially preferred, Rg
and Rg' are H. C(O)N HFrr,
C(0)-NH-(C2-Cg)alkenyl,
As examples for @foaqmﬂgf@?_@w ﬁy@/'ﬂ@?endently from each other,
hydrogen, methy!5@ QNII img@% g%ﬂé’h égﬁhyl-propyl, butyl,
pentyl, 3,3,3—triﬂu6c(§)%Qﬁﬁr@g?&ﬂ%yialsilﬁmuent selected from the group
sonsEine et (8(0)4N1-C6)atky/12,
C(0)-(C1-C6)alkylene-Rf
C(0)0(C1-Cg)alkylene-R; 10
or R2 is (C1-Cgjalkyl,
provided that in said alkyl
residue at least one

| PR P PR T TR TR B PR

WO 2068/077556



150r R2 is a (C1-C4)alkylene
WO 2008/077556 bound to the CyC| oaIkyI PCT/EP2007/011169
amine, in whichyg¢he (C1-Q4)
alkylene forms a second
bond to a different carbon

atom of the cyc aikyl amm
0 rin forms ether
Q gﬁtomso cyC|0aI
amine, asecond 4-8
N me ber, d rlng, 20More

*MCI Ch.

(C2- C6)a|keny|
(C1-05)aiktriene- C(O»\.LNI 26
(C1-C6)alkylene-C(BY

C6)alkylene-C(0)N
C6)al
C(O)‘!%@Cﬂl%(;)a )
FO(O)NHR', o

vE>)<e(0) a‘(fG)aIkyI
200 SOPLDER-20071{

M 69 22 or R2 |s
)alkyl, pr d that in
osal afkyi r Ieast

one hydrQ S substltu e
by OH, 001-13, 00011,

\/O (N:?0103)2 c’{cl)%H ﬁSBO | \/A

ONHCH3 or CON(Ol 13)2;

R2 is lene
& "boynd to ?‘né\cyc o \/OH
’ amine, in which the (01-04)
alkylene forms a second
bond to a different carbon

atom of the cyoloalkyl amine

LB [ o Y 1 PR T

(Ci-

AT



15(C1-C6)alkylene-C(0)NH-(
WO 2008/077556 C"_C6)a| kyl , PCT/EP2607/011169
C(0)NH-(Ci-C6)alkyl,
C(O)NHIR".
0(0)-NHd02-C6)alkenyl,

. (0) NH Of f@6)a|k engﬂ%t/ﬂd
/\Q CL C4) yi@ne

bound to the: cycloalltyl

aming, in which the ( NH,
alkﬁ]gmorms as ;9” YK/\

band to a different carbon o

thg,cycloalkyl amine
and\féﬂ:é togeth '?2W|th
carbon atbms of cyc a

amine, a second, 4-8

~0 membered ring. 25 Even
more preferred R2 is phenyl,
which is unsubstituted or

-

substltuted rtwo es .
om%

& CF3| (o 5)cyc|oa|ky| which
IS unsubstituted, or is

F (02-05)allignyl, preferably
allyl or R2 ,
(01-0%)alkylene undJo e
cycloalkyl amine, rn which

the (01-04) 30alkylene forms

o a second bond to a di
K@) of theeyélg )

aminesrif g WO
2008/017556PCDE52007/01
1169 23 and forms together
with a carbon atom of the
oycloalkyl amine, a second,
4-8 membered ring. R2

I P PR Y T P

2
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WO 2008/077556P0T/F,P2
WomsTE 24 The asterisk (t) denotes Feverwme
where the bond,¢s connected
to the (Tatern of the ring. 5
Examples !
/~_)-¢tBodim herein R2#8™
‘ a 01-04 lkyleng:which o
creates a second ring system
The asterisk (*) c}é\{\ulgs mge %\é%\% i?‘crgl)tlngc?e’d fo the N-atom of the amine.
comprise NN19N a O N’
Preferably, Ry islHlbdidgeh, (fr\Q{th—eg)e@MafmJ@,&I@[@)z-Cg)alkenyl, R or
(C1-Coalkylene- LNy IFak\ Gord Rdieddd, KAid, haiogen, N,
(C1-Capaliyt, O-Pastiotlar: embedi Menttieropy o
(CS-CG)heteroaq(Dr%{@%ﬁim%yﬂtmj&Io;om"omo, methyl, ethyl,
methoxy, phenyl, nitrile, cyclopropyl, thienyl or vinyl, most especially preferred Ry is H,
fiuoro, chloro, methyl or methoxy. More particular preferred Ry7 is H or chloro, most

particular preferred Ry is H.

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

Preferably, Ry is

R,

(C7-Cglalkyl,

(C1-Cg)alkylene-R’,

(Co-Cg)alkenyl,
(C1-Cg)alkylene-C(O)NHo,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cp)alkylene-C(OIN[(C1-Cg)alkyl]s,
(Cq -Cg)alkylene-C(O)N{R’]z;
(C1-Cg)alkylene-C(0)O-(C1-Cg)alkyl,
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WO
WO 2008.1177,456PCT/EP211QF /eraomories
/011149 The asterisk (*)
denotes the bond to L. The
C(ONH-(C1-Ceiglinino group in the created
comHrR,  picyclic cycloalkylamine
COMNH-C-Cosidue is subste d by 26 and
CO-NR-Co-CoRE™esidues as defined
COO-NHC1-CoiglyBve in the general formula
CONCrCeRy*'5 Preferably, nis 1, 2 or 3
CONICr-Celifare preferred, nis 1 or 2.
COHCrCealmsSt preferred nis 1.
COOCrCeligrEfBrably m is 2, 3 or 4.
‘ More preferred mis 3. In a
orRyis (C1-Cg)afil<j/lr ﬁ[]o&ldreg thrﬁbmo salld rﬁgHeisrdmueiast lT’st one hydrogen is
substituted by O}é %Pgr(‘TgOixﬁﬁ?gfélNgﬁlNHFFl{é, I&CH;:,)Q, CONHo,
CONHCHs or CO e ore preferred )r/is 0.

orRapisa (C1—C%Q$er!clary§£g tggglél 03] mnaf){e,t?ne which the (C4-Cy4)

atkylene forms a chngp(gnmo _g%egéggarlbrgn%@rx of the cycloalkyl amine ring
and forms, togetrggﬁ‘wuggbryd@n@oF UQQ;E,Q@E,QQQ a second, 4-8 membered
ring; atom. In a preferred

embodiment, ms3 and L is
More preferably. Btt#ched to the 4-position of
R, the amino cyclohexane ring
C1-CelvieneByr | js attached to the
C2Cealkenst, 3_position of the amino
Crcorivensktithexane ring R6 , R.5' N
CrcorivenefiPliffheir stereochemical
Cr-coriviene HANETRCEH Especially
CONFHCr-Colitutarred

CIONHR, mbodiment,attached to the

C(O)—NH(C1-CG)Skerne»_ . ]
4-position of the amino

cyclohexane ring.
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30

WO 2008/077556 \2/\(/)88477556 PCT/EOZOO7/OI’CT/EP20€)7/011169
1169 26 In another
embodiment, L is O(CH2)p.
or Rzis (C1-CadRvadustines e mbodirentt@hst gne hydrogen is
substituted by OH. [@18(C© DB 2y S() (BH2 ){cHz)2, CONH:,
CONHCH3 or cpKcE@2(CH2)p. In another
embodiment L is NII(OH2)p,
orRpisa (C1»0Mme@@y&]kW(W¥lﬁ§nine, in which the (C4-C4)
alkylene forms a N(}((@ my@gfe%taﬂ@ymwfzfjpcydoa!kyl amine ring

and fzrmsd togetwwbtwwlﬁfﬁftylfﬁyﬁ a second, 4-8
meTREIst e Ny Cl-03)alkylene-arA-

Most preferably, &9H2)p or
R Nri-CL)aikylene-(C6-C6jheter
(C1-Cg)alkylene @CyClyl] (CHZ)p with
co-ceakeny, NH(Ch12)p,
(c1-Ceralkylene-DIgEHO8)alkyL(CF42)p being
(C1-Cerakylene-NOMBPrefRrred. A preferred
conH-C1-CoCL-CB)alityl is
conHr,  14(01-C4)alkyl, more
Clo)-NH-C2-Copteférably NCH3 or
CO}-NH(C1-CoN®BMECH3 with NCH3 being

more preferred. Even more
orRpisa (01_CW€Fé?Pélﬂd|E) ige gf&a'ﬁr?}wlrﬁ in which the (C4-Cy4)
alkylene forms a i loalkyl amine ring
and forms, togetgtﬁ%gaq?;ﬁgg%? algn ﬁmgisfnd 4-8 membered
e 0 being especially preferred.
Even more prefer]eg Eﬂ’ eteet'@myxcpisj&gbsatutg oQlbstituted one or two
times by halogen&?!-mger bf@f@{ﬂ%fdy&a@l}! llhiw i;bwsubstituted‘ oris
(Co-Cealkenyl, 2BRINGyMOst preferred; More
or Ry is a (C1-CAMIBERE 8RN ol IS 3a@NGhide, iSvbich the (C1-C4)
alkylene forms a Stﬁﬁ N& t@erﬂdfaﬁgnau&ﬁa&do{@e cycloalkyl amine ring

the 4-position of the amino

cyclohexane ring. 15In

residues R2 to R8 an atkyl or

P | D Y T | PR PR



10 The term "-"in the
wonsimsssaxemplified substituents viderererzomiie
supra marks the,point where
the substituent is attached,
and forms, togetMRIGRA AN, F0k Gé(ﬂmlplﬂje, a second, 4-8
membered ring. for @ F33 substituent 15 with
r=0andand mis 3, a
Ry may be boun&a raﬁb SEI(H atOBTO{ﬁ%rlfg)WﬂT&“Cfosmon where the linker
5 grouplis boundFQTfﬁgy ﬂf tber%afté)ﬂgéodu where the -NRg,Rg’ group is bound.
bodlmentcompound of the

As examples for ese embodi

ormula (y w F\Zereln 20 R1is

©:C, goo %%BV%GPC)LE%O?TM

1169 28 P2 is (C7-05)alkyi,

o (C1-Cé6lalkylene-Ri,
A b,
" gcA-C6)a ne-C(0)yN1-2,

(Cg C6)allcylene-C(0)110-1-

o (C@glkyler@g NH@[

ts)alkyl

]>@alkyleheiﬁ\NRCl -C
6)alkyk;¢, ..

10fetiegjalkylene- C(O N[Ri]2;

10 Inother ExampleSrels CB)alkyiene-C(0)0-(C1-
Cepalkyl,

A SQNFHCLTS )k, owe Lo

O 0
OH



C(O)NHR,

WO 2008077556 ( (O)- NH- (CZ-C 8) al kenyl , PCT/EP2007/011169
15C(0)-NH(C2-£8)alkynyl,
C(0)-NH(C1-Cip)alkyiene-18,
C(O)NaCt C8)alkylIRIi

. s Q@l-e f
@ géﬁ@]he R,_@
F ZOC(O)O(Ctl egfalkylen
or R2 is (Ci-C6)alkyl,
The asterisk (*) dm&rﬂgaﬂﬁf&zﬁdlﬁ cgra?aeéw C-atom of the ring.

at least

5 Examples for the em%ogments W] erem§ is a 4 C4 alkylene which creates a

second ring systemxn n 9 etphcla?m%eu co%tltUte
N H3 CO

OCH3 H2 N
113
rCO H3) -

rR2|sa

4)alkyglene boHnd to
aIk mine, |ch
er rms

omerexamp;es»?QCO”d bond to a different
carb@n atom qq‘ the gycloalkyl

N
e rln af o for
. rb toms
c oal nine, a’-

10 second 4-8 membered ring;
ina pamculare ent the created ring system is
2(1081077556PCT/5P2007/0
@ 11169 29 R3 is H. halogen

Iﬁi halg
1 (1 6) l; BR5 |s §
(C1-06)alkyl. halogen ON
(C2-Ce)alkenyl, (CO-C1

p)aryl, NH-(05-C1
(01-C6)alkylene-(06- CIo)aryI

£/ 77~" _\,.. .~ - . - 1. ."



20

20 R8is H. halogen or
WO 2008/077556(01 O6)a|ky| mis 2 3 0r4 rcrErwrmiiies
25flisl.2or3,andfis 0,1 or 2 L
is O(CH2)P. S(eld2)P,
The asterisk (*) MH{Q&D&B)&OF
N(0--00)alkyl-(OH2)P, and 30
The amino grou@l@hpcigt@’ biEveY czzjoanehtrheq'ﬂdue is substituted by R6
and R’ residues.ﬁéifzéﬁclgm éﬁégﬁﬁﬁ /f&'fnula .
referably, nis 1tghutomer|c forms and/or thelr

or 3. More preferred, nis 1 or 2. Most rred nis 1.
pharmaceutically acceptable

Preferably mis 2Sﬁlt$ wAefoEh@rrrw&f@JFﬁQr embodimentmis 1,2, 4 or
5. embodiment is a compound
Preferably ris 0 gif thves fofmeat& ¢I) wherein R1

is H or OH IS2 is

The linker group C? |téeriég Tany position via a ring carbon atom. In a
preferred embodi r& elsna)t}achi o the 4 position of the amino

cyclohexane ring

(C1- C6)a|ky|ene CLOINH2,
(C1-C6)alkylene-C{Q)NH-Ff,
(C1- C61a,ﬁ<y C(OJNH-(Cs
-C3)alkyl,’ ®,
C(0)NH-(Ci-C6)alkyl,

or L is attached t@(@mﬂcp{uf the amino cyclohexane ring
20C(0)-NH-(C2-{)alltynyl,
C(0)-NH(C alky/ene-R',
or R2 LS ( yalkyl,
prowded that in said alkyl

ge at least one -
in all their stereoir]t)e/mlcralogen is

In an especially preferred embodiment, L is attached to the 4-position of the amino
cyclohexane ring.
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substituted by OH, OCFi3,
WO 2008/077556 COO N , COOC |—| 3 , N H 2 , PCT/EP2007/011169

NHCH3, N(CH3)2, CONH2,

25 CONHC H3 or
in another embo@a@N(gdf(Bi)B; Imer iBS'ztadiment of L, Lis S(CHy)p,
S(O)CHp or SETTLIE 4 patky] emerbounditothe NeC.-Coalky-
(CHap, N(Cs-CeWﬁﬁ}é‘W'pa‘fﬁm-’thwmtjbp, NI(C4-Cy)alkylene-aryi]-
(CHy)p or N[(C1-?H@“(Y(@%S@%jhgwxi@'ﬁ—éﬂfé}mgl\la@%)p, N(C+-
Cejalkyl-(CHy)p %Wdrﬁﬁrﬁca%eﬁnmﬁgfé:ﬁflky[ is N(C1-Cy)alkyl,
more preferably %%bw%ﬁs(w&fvﬁﬁfébewé afgrred. Even more
preferred L is O((‘al-h)ﬁ,ﬁéi}lmgr awa—!f)artm% E)referred Lis O, SorNHwith O

being especially %referr

ogeeﬂﬁer with carbon atoms
Preferably p is on2C¥€|Q§u$)é¥eﬁJJBQﬁ, vﬁth 0 being most preferred;
second, 4-8 membered
More preferably, B@HQQ’L AN or NH and is attached to the 4-position of the
amino cyclohexa®(iB/07 7556 PCT/EP200710
11 31 R3is H, halogen or

In residues Ro to alkyl or alkylene cangptionally be.substituted one or more

imes by hal ﬁij_ffb’bl' Vl\fff’lléreklxnrFS I% 'tet?tline(é th b

times by halogen. Preferably alkyl or alkylene is spbstituted one fo three times by
as apove: KE'TE'H hajo

halogen selected Trom chioro of Bromo buf may be substiifed by fluoro once or more,

e.g. being perﬂucgrraég ;‘fégrél)@rlmls.n } I%g 'Iﬁ)nje_ipreferred an alkyl or
alkylene is not hd€gdnz®jallwl, halogen,

(C2-04)alkenyl, (Ce IOWA,
In residues Ro, m_@g%n@bppéﬂelk(@@dene or cycloalkyl can optionally
be substituted on@:i@r)%‘"‘n(ﬁlby a group selected independently from OH, OCHg3,
COOCH, COOCH(@@,@i{ﬁyh ét@mwyg gPIFCH3 or CON(CH3)2.
and Re' are independently of
If substituted, theég\é)ﬁr 6fhbétfmﬁts is preferably between 1, 2, 3 or 4, more
preferably 1 or 2 é?{}{ being even more preferred. Preferably an alkylene or
{er:Chiovaloalkyl

cycloalkyl is not US4, £l )é!n’ alkyl, alkylene or cycloalkyl is not

substituted. Prefs(ggll/_k[tg,&j@uﬂylx ( c;laﬁ(yl in R4, Rs, Ry and Rg are not
substituted. In a &&@Mﬁ)@ﬁ&@a‘l@[@ﬂé@ gr)@l}g}{)lyl in R4, Rs, Rg, Rg', Ry
and Rg are not s&(@ll‘ﬁga)ancylene_Rl;
C(0)(C1te)alkyl, C(0)(C3-
10C8)cycloalkyl,
C(0)(C8-Cigjheterocyclyl,
C(0)(CrCejalkylenete3-C8)cy
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pis 0 or 1, 250r their
stereoisorneric and/or
tautomeric forms and/or their

In preferred emchipﬁgnr’;m)gfgee Hgg;grg ugcloas%%eopetgrbn!;ge or all of the groups
contained in the c%ﬂﬁﬁ&ﬂoﬁrﬁggﬁlﬁll"xepgﬁgﬁvg gach other have any of
the preferred, m@@l@%%ﬂ%!%r@e@ WIQHQQf the groups specified
above or any onf thedarm U‘:&iﬁ&)dwmsﬁi A0 are comprised by the
definitions of the drRlpd Snk @t kebiovA\NQrombinations of preferred definitions,
more preferred oM} ETEHE SGRCLIFPROMFhO eing a subject of the
present disclosurifﬁg ng rRQacfstoeil preferred embodiments the disclosure

includes the com;ag)jéﬁzw%fﬁréxgpil) in all stereoisomeric forms and mixtures of
sterecisomeric forw ? ad gjigsl,ka%d r%g;ali’r pharmaceutically acceptable saits.
- 1

The term “*~“in thgcé;!éﬁw%ﬁgcgsl&§¥\l\%mse \/-18; gg;)r'a\lnldfklst;{e point where the
substituent is attaééé,:hﬁéméi@/\lﬁ @,gr'ng'e(q}u k&'s(}gé'ci'tuent
Céjalkyl,
C3(0)N11-(Q1-0e)alkyl.
C(0)-NH(G2" kynyl,
0(0)-NH(Ciii- ylene-R',
: 10 or R2 is ’
mnrmoe a”d(r(”)'ii?-‘é‘ﬁ’j“a‘i 8 Bting to
the gycloalkyl amine, in

whijeh the (01-04) alkylene
fo a second bond to a

differentcarbon atom @ﬁtbﬁ
cycld ' é R
formsN with~earbon

CY Joal|7<yl amine, a
second, 4-8 membered ring:

A preferred emboﬁ%ni% uompound of the formula (1) wherein
NH-(C5-C6)heteroaryl or

RiisHorod NH-phenyl; R. is H, halogen
or (Cii-04)alkyl:
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R5 is H. (C1-C4)alkyl,

WO 2008/077556 ha|Ogen, (Cmc4)a|keny|’ PCT/EP2007/611169
(C6-Clg)aryi 4
C1-02lalkyl(C6-Cig)aryl or

Ry is (C5-06)heteroaryi; R6 is H,

R, (C3-C6)cycloalkyl or

(Cr-Cgalyl. (C1-C4)alkyl: R6"is H,

(C1-Cejalkylene-{03-C8)cycloalkyl,

(Co-Cg)aikenyl, (01_05)a|ky|’

(Cr-Coralkylene-CONHI)alkylene-K,

(Cq —Ce)alkylene-@W’(O 1_C6)a| ky| ,

(C4 —C@aiky&ene-@%@ﬂeﬁg@ﬂ?ﬁ' ky| ,

(C1-Coatylene-B(PN(B 3s0B)eycioalkyl,

(C1-Cojakylene-IPNTE5-06)heterocyclyl,

(Cr-Colalvien=RNT) (7€ IYalkylene-(C3-C6)

CONCr-Cogyeinalkyl,

C(O)NHR', - -

COrNRC2 SR Cii-C3)alkylene-phenyi;

zg;r::gc::i: “R7'is H. halogen, CR

C(O)N[(c:-c;a. Y1-04)alkyl, 0(Ci-C4)alkyl,
-04)alkenyl. phenyl,

C(O)—(C1-Cg)alkycen%:—|?d’p rOpyl ’

0(0)0(01'(36)8”(% “CgMeteroaryl; Rn is H,

orRyis (C1-C5)e!‘ll<%,| grg/%gd Rara‘t Kﬂg‘;nld_g(ﬂ)gllgtx le;t easti§ne hydrogen is
substituted by OH?,’ JC'%QO%L%%Q;;I‘N% QHC§39\IECH3)2, CONHz,

conticr o caNih, R their stereoisomeric

andior tautomeric forms
or Ry is a (C1-cAMURLINEHE RNANACELLIE AN the (©4-cq)
alkylene forms a @&&@E&@Q@dﬁ@iﬁ&amn@aﬂ of the cycloalkyl amine ring
and forms, togeﬂemib@ﬁim&ﬂ{v. ﬂlﬁclﬁﬂf@&ﬁlﬂ&, a second, 4-8 membered
ring; disclosure relates to a

compound of formula (1)

selected from the group of

6-(4-Ally1-4-amino-cyclohex

| A T I P Y . Y B D (-
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or
WO TS CA44-(7-Chloroftsoguinolin-6-rceremniie
yloxy)-1-phenylsgyclohcxyg-
methylamine (120), or their
R3 is H, halogenStRI@@ISGRBITORaN /BT
tautomeric forms and/or theft
Reis H. halogeng{grfisgtsé utically acceptable
salts thereof. In an
Rsis H, (C1'CG@%B%?ﬁ'@hﬁﬁ@)ﬂfégé?ﬂmO)ary" NH-(Cg-Cqplaryl,
(C1-Conalkylenefie R ESTE RIS YA
(Cr-Corlyiene(SiiBBITE 8f ‘commie (1)
o selected from the grou p of
g and Rg’ are u&e@éfd]&nﬂ ie hé)thrﬁiHO C H}S)ﬁlé/l 901 Cglalkylene-R’,
(C1-Cg)alkylene- O( 1 Ce 3 |d:ljn8)ﬂ’]§ ne. ?Jalkylene CHIR'I2, (C4-

Ce)alkylene- C(O)rf]\lg;ﬁ (o] é )alk le (2 NH-R, (01 -Cg)a qkylene -C(O)N[(C1-
Cyayalkyllp, (C1-C )éK/(ylene C(&”[Rg? ﬁ 0)O- (Cﬁ Cojalkyl, C(ﬁ)(c1 Cg)alkyl,
C(O)(C3- Cg)cycloal 0)(§5c o)héte ocyc_l C(_olzs éﬂlﬁs)a!ky! C(O)N[(C-
Ce)alkylly, C(O)- c1 alkyt Yoy calkyl c(0)

(C1-Cg)alkyiene- C5 10) etero ngl i(O) (C1 Cs alkylene <CT 10)aryl,

or Rg and Rg', togetger wutlﬂ'h'ebﬂrlom o wh:c i‘]Ty re a ed form a
(Cs- Cs)heterocyc|9¥c ohexy oxy)-/-chlorce

|sogumoI|n 1-one (41),
Ryis H; halogen@!{t{@(%aﬂy@mmgaé W@QP&SQ&QW! or R
, yl-cyclohexyloxy)-7-ohloro-2

Rg is H, halogen Ht‘iﬁ@ghﬂlﬁlonn'l -one (42)
6-(trans-4-amino-4-cycloprop

mis2,30r4 y|-cyclohexyloxy)-7-methy1-2
H-isoquinolin-1-one (43),

nist zors angg_(c(s-1-amino-bicyclohexyl-

4-yloxy)-7-chloro-2H-isoquin

olin-1-one (44).

Lis O(CHolp, s@BrdianSsh-ambneshigysighaxy
[-4-yloxy)-7-chloro-2H-isoqui
nolin-1-one (45),
6-(5-aily1-5-amino-cyclO00tyl
oxy)-7-chloro-2H-isequinolin-

A - — £ AP\

ris0,1or2
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we 2‘"’8’“77556(13-5Icis-4-Amino-4-(3,5-dimethPCT/E”"‘”"”“”

A-phenylycyclohexyloxyl-7-c
hlor0-2H-isoquinolin-l-one

piso, 1or2z;  (86),
6-icis-4-Amino-4-(3,5-dirne,th

and their sterec‘y.]rjﬂfﬁéw“}?gwE'ﬁﬁmmuyhamaceuﬁcaﬂy

seceptable 2 methyl-2H-isoquinolin-1-one
(87),

A further preferre@érﬁg&ﬁée'ré\m i@Qﬁo“'uﬁ((Zﬁtﬂ'é gjﬂ&i’aqrjq'herein
-phenyl)-cyclohexyloxy)-7-chl

RiisHer OH; 0ro-2H-isoquinolin-1-one

20(88),
Rais 6-[cis-4-Amino-4-(Z6-difluoro
R -pheny1l)-cyclohexyloxy]-7-ch

Cr-Corlvienefyr0-2H oquinolin-1-one (89),
(Cacoakent §_¢(s-4-Amino-4-(2,6-difluor
(C1-Copalkyiene 8( rI’ﬂ-ﬁ-nyl) -cyclohexyloxyl-7-

(CrCoatyienc{B¥HVi-20quinolin-1-one (90),
(C4 Cejalkylene-5 g)NH (C1 -Cg)alkyl,

zg::;c‘ ““o8%ois-4-Amino-4-(441uoro-p
C(O)NH(Cp- 06!;!%” )-cyclohexyloxyj-7-meth

C(O)-NH(C- CGM? FJsoqumc:lln -1-one (91);

6-(C|s -4-Amino-4-(2,6-difluoro

orRyis (01-03)a1R,h§Q/MD:{ Q;{ %IQJQ ?}RWLQ&% Iqt%aggne hydrogen is
substituted by o) 3Yr/ AR BYded, RIS QAINQARN.),. cont,

CONHCHg or CG?J(CQQ? (92),
5-[cis-4-Amino-4-(2

or Ry is a (C1-CAGIHLIRIA P RERYOUEIRNERGY he (c-C4)
atkylene forms a L&XMJ] b;nmeuﬂ‘yrlﬂ%%qum&loaikyl amine ring
and forms, togetrﬁr-\ﬂ_it-koﬂe)r(gﬁ*’ of cycloalkyl amine, a second, 4-8 membered
ring; 308-Icis-4-Arnino-4-(2-fluoro
phenyl)-cyclohexylexyl-7-chlo
ro-2H-isoquinolin-1-one (94),
61cis-4-Amino-4-(2-fluoro-ph

1N e e o o™
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6-{[(3-Endo.13-syn)-3-amino
womesnrrssshicyclo[3.2.110ct-8-yfioxy)- 7 -ecreezsmiiies
chloroisoquinolig-1(2H)- one
(133). or
Rais H, ha%ogelﬁnlla?eﬂd@ir&‘m%aamrépbic
yclo[3.2.1)oct-8-ylioxy)-7-chlo
R4 is H, halogerr@isogasinolin-1(2H)- one
(134), or their sterecisomeric
Rsis 1 (C1-Cogtigiotatommee fGsrPrgla. (C1-Celalkylene-(Ce-
Croator (Cs-graifPHigir pharmaceutically
acceptable salts thereof As in
Rg and Rg' are %dreﬁ?” SO FHTER T GF Hfyicycioaikyt. (C1-Calalkyl, (C1-
corloteneO- (R HE TR e PrEidifi! CICs
Caloveloalal CQH R OANTRIHE Wi Copftity Ca Corvcioat
C(O)(C']-Cg)alkylpeF%%Cesf.% é&l’etﬁ;]ogrcgl %5Fé(?é??—éa?lkylene--(ce—c1 o)aryl;

R7is H, halogenm9§é1 %Egglrr?gg Gaﬁ%e%%L%{ enyl or R’;

Rgis H, halogeng:re(Illpété(a)lQ? orco pou
according to the disclosure,

mis2.30r4 ONE Or more or all of the
nis1,20r3, Qroups can have any of its
risoior2  preferred, more preferred,
and most preferred definitions
L is O(CHz) S(CS )egiﬁingabove or any one
P S OPEOME P the specific
denotations which are
comprised by its definitions
or their stereoiso&ﬁdaﬂf@t@@ﬁ@ﬁ iecs abever pharmaceutically
acceptable salts.|soguinoline substitution
pattern is numbered
An especially prefa rg Corgc!gi] ttois ”EcImF: ﬁ:%d gHrlee f%r:mﬁ];aS 1) wherei
67 S1a Al fetErERLed g ormua O vheren
ryisHoron; compound(s) of formula (1)"
hereinafter refer to
compound(s) of the formula
(O, (IO (1, (1 and (1V) as

DN D R R P D N P

pisOort,
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The compounds of the
woxmnrssidisclosure may also exist in reverommiiie
various polymorphous forms,
for example as amorphous
Ry s and crystalline polymorphous
c1-Cglalkylene ROrMS. All polymorphous
(co-Cealkenyl, fOrms of the compounds of
(c1Ceakyencthi@disclosure belong within
(c-Ceakylenei@niiamewark of the
coNr-c-ceigclosure and are a further
conHr,  aspect of the disclosure. If
ClO-NH-C2-Cergghigals or substituents may
CO-NH(C1-CoigpeErrAMOre than once in the
compounds of the formula (1)
orRpisa (C1uce)amév PﬁﬁV"é’PE Wﬁeféyb@wde'm’l'y“ the (C1-Cyg)
alkylene forms aﬁbﬁﬁ@%ﬁéﬁ@f?twm@f the cycloalkyl amine ring
E«Tnd forms, nge’f'éef é'\'fgiaflfﬂiégﬂ?ﬁféyaﬁlgﬂ Bxéine, a second, 4-8 membered
e identical or different. The
terms (C1-C2)alkyl.
Rz is H, NH-Cs{Sked)alkyloney1-05)alkyl,
(C1pG8)alkyl and the
Rq is H, halogenegeregposponding alkylene
substituents are understood
Rg is H, (C1-C4)§§],aa1;;§?a f&%ﬂlﬁ%@ml (C1-Co)alkyl-
(Ce-Crolantor (' ERER be linear, i.e.
, straight-chain, or branched
Rg is H, (C3—Cs)cécloaikﬂ oréCj:SS alkg; 4 5 6.7 or 8

Rg'is H, (C3-Cg)c qQkan(th(% ig/f (%??Q%FEXGAyC(O)O (C4-Cg)alkyl,

C{O)Cq- Cg)a!kyi-ly(r%%(:g g %yalpaﬂy C{O)(Cs-~ G)heti:a}gcycl 1

C(O}Cq- Cg)alkygne (H;P Csg, cycloalkyl %?O)?C S¥3)a§<ylen&(05 -Cg)heterocyciyl, or

C(OXCH C3)alkylene ;% 0 her group,
example inan alkoxy group

(0-alkyl), S-alkyl ora WO
7098/077555PCWEr211117/
011169 39 CG)aIonIene -0-,



WO
2008/1177556PCT/5P2007/0
1116940 A =3
R7 is H. halo¢@ G AYRetrtoRyChybigrotigaalkenyl, pheny,
evelopropy!, Cofie%198*% mono- or bicyclic
Rg is H, halogeh 1@ SYSHEM in which one or
more carbon atoms can be
mis 3 replaced by one ore more
heteroatoms such as, for
example 1, 2 or 3 nitrogen
risoor1  atoms, 1 or 2 orygen atoms,
1 or 2 sulfur atoms or
and combinations of different

Lis 0. S or NH: hater atoms. The

or their stereo;gﬁgﬁ,rgﬁgb{pl%gonrggIng@%é;@nwgg%harmaceuhcauy
acceptable saitpouNd at any 5 positions, for

example on the 1-position,
In an embod:m?t ﬁ\sgﬁﬁﬁhdrs‘g’loa&éﬁ?s?]to a compound of formula ()

selected from the gfo

-{4-Allyl-4- amlr‘ﬂ' m&l;}g{}) ﬂ?ﬂg§m&l}hm§m 1-one (20),

6- (4 Allyl-4- am|rp@smaqu§5-4awblm Obne (21)
B-(4-amino-4-| begz_vb@%q @m isoquinolin-1-one (69)

6-(4-Amino-4- h
6—;4-Aminomert)hg eny ygl?c orrf %ﬂﬁgoq OT:m 17216 (108)
6-[4-Aminometh Q( o@r@m@& G &@W H-isoquinolin-1-
one (109)  groups] or (2) saturated (t/
in: (‘:T(')“"me‘h(*s‘) friigeer aromatiy/saftartedtisoquinolin-1-
6-[4. Ammomethy$z!l'”bI met q p(\ce:nél) g:yclzl(g!)h?}x?rpc% X—l—isoquinolin-1-

one(111)  group include acri Iny
6-[4—Aminomethﬂzoemyelwbemrlmwaww 7-chloro-2H-
isoquinolin~1-oni(o‘ﬂé)enzofury|'

benzomorpholinyl,

benzothienyl,

benzothiophenyl,

benzotrazolyl, benzthiazolyl,

benztriazolyl, benztetrazolyl,

hen2|soxazolyl

..................... e - — 1 .1

nis 1;



(U-01 aryl and

(C6-C1lp)hetercioyclylgroups

are unsubstitutgd or, if not
6—[4-Aminomeﬂgtatedo@tthem%be%bgﬂmedﬁ -isoquinolin-1-
gn[j f:;?r)lometholrletlogirrlore tl!meshepr%/fe"/rc:ah]?rl-}gf-l -isoquinolin-
o BNE 0 TRYEE HHTEEI By i
6-[4-, Amlnometﬁmmm%lgﬁg\u%clohexyloxy 1-7-chloro-2H-isoquinolin-1-
one (115)  independently selected from
6-[4- Ammometlﬁléi@@éﬁro@ﬂyl)mexwg ngo-zH-isoquinolin-
rene9 - c(0)-(C -C6)alkyl,

or

C-[4-(7-Chloro-i§;r{@‘}ﬂi(1al@%)%&l*g&qm]—methylamine (120},
or their stereoi@t@@é@/:br-%)&lrkybm@@%r pharmaceutically
acceptable salts@WH(Cl 06)a|ky|

In an embodlmgtqyp%sgr!t disc ogxga)r% to a compound of formula (1)

selected from thé@&p@ﬁ)CyC oa ky ’

6-(4-Allyl-4- amlr(c@:}_ot(%ga“{yb -dimethyl-2H-isoquinolin-1-one (22),

6-(cis-4-Allyl-4- F @B: éﬁ'ﬁej@w isoquinolin-1-one (24),

6-(cis-4-Amino-4, 0 ) H-isoquinolin-1-one (41),
ﬁ;clopr(ﬁaik Fé\ﬁ ?(22

6-(trans-4- amm ohexy oxy)-7-chjoro-2H-{sqquinolin-1-one
(42), (C1- C6)al erne k- 663

6-(trans—4-ammdky}clopropyl cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one
“3), (Ci- C6)a|ky|ene NRCPCB)alif
6—(cis-1-amino m gé.‘ j |soqumolm 1-one (44),
6-(trans-1- amm exyI % '0-2H-isoquinolin-1-one (45),
8-(5-allyl-5- am!néG/aGQ l yerYcLZH -isoquinolin-1-one (46),
8-[cis-4-amino- 4@3-6@@9@3)&[{kyhohexyioxy -7-chloro-2H-isoquinolin-1-
el 0-C(0)-(C1-Ch)alkyl,

6-[trans-4-amino: { pr; lo X! ro-2H-isoquinolin-1-
e POSELS! é"ééﬁ' “1«?6? “NHZ
&-(trans-4- BenzMZWé%y%}@KMly -7-chloro-2H-isoquinolin-1-
one (49), 302NRCI-06)alkylk ,
7-chloro-6-( transz %@pr@@)taqm%w(@yclohexyloxy) -2H-isoquinolin-

1-one (50),

7-chloro-6-(4- cyc‘?@r)j?’lk é’?—r?'goz%ggfxyp i)a”( f(nolin-1—one (51),

C(1414)(NI12), NI-12,
NH-(C1-C6)alkyl, net
-C8)alkylk,
NH-C(0)-(C1-C6)aikyl,

RITL L 2SI\ 77 7/~/7~\ _11.. .
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502-NH2, SO2-(Oi-C4)alkyl
WO 20081077556 spe cial |y 802-CH3 or PCT/EP2007/011169
S02-CF3;0r
S02-NeCHNr(Ci-04)alkylt2
6~[cis—4~Amino#@gpﬁﬁia”yyl)—cyclohexyloxy]-7—ch!oro-ZH—isoquino!in—1 -one (54),
6'[tfan5'4'ami“0$02¥Nm@H¥']_»@@dllqMZHvisoquinolin—1~one
(55), monosubstituted phenyl
B-{4-amino-4-(2,3 dﬂﬁépfﬁ)é) Iﬁtgm?féﬁfi}lfgﬁH isoquinolin-1-one (57),
B-[5-Amino-5-(3- prog ctoo loxyls7-chloro-2H-isoguinolin-1-one (60),
% ré ty IR ﬁf‘yﬁ 7p90r ﬁfg

6-[5-Amino-5-(3-mel propy) -Cycloot s} rsbqumolm 1-one (62),

6-[5-Amino-5-(2, ;hﬁy @Q%QQ cggttrl % 7-chioro-2H-isoquinolin-1-one (64),
6-[cis-4- Ammo~44]4 ﬁ&&ﬁt&m),cytﬂtmxl}h@ -3Cmu@&umolm-1 ~one (81),
6-(cis-4-Amino-4 @RCIHE@ epasitiarolairngyinoin-1-one (82),
B-{trans-4-, Aminoﬂ@f%@dheﬁlayﬁh@lﬂyﬂgp@ypﬁnJ~one (83),

o iAo+ 4 EIR )P SOB SHUBHEY! lyp-2+ soauinoin -

one (84),

6-[cis-4-Amino-4- gqmoro D enyﬁ:cay'é:?gex loxy}-4- benzyl 7-methyl-2H-isoquinolin-1-
one (85), 3-position, 2 4y position,
6-[0i3-4-Amih0-42%,50‘@6!@9QFIA)%ﬁ@@&ﬁ@&ioro-zH-isoquinonn-1-one
(86), 3,4-position 3,5-position. In
6-[cis-4-AminoAﬁHewpmwS/wN@-mm@H-ésoquinolin-t~one
@, substituents the substituents

B-[cis-4-Amino-4- g 4~dtfboro phet éiﬁ c;alohexy!oxy 1-7-chloro-2H-isoquinolin-1-one
(88),

6-[cis-4-Amino-4 % @dﬂh&%ﬁé“@@t %e%yl@yppﬁttl%’tsoqumolm 1-one

89), 2.3.6- 25position,
8-[cis-4-Amino-4 Q,ﬂqiﬁﬂmﬁﬁmﬂ’}?'%Aﬁl%pgﬁmﬂi—isoquino!in-1—one
(60), or 3,4,5-position. The above

S{ois4-Amino--Eiiyprarphefte Telegtipg O @ uinoin--one (1)
6-[cls-4-Amino-4- %6 d;ﬂuoro &gﬁjégﬁ&eﬁ( ﬁﬁht} gﬁﬁﬁtﬁthyl -2H-

lsoqumolm 1-one

-[cis-4-Amino-4- @4@*\{9&%@“\? r9%pexque‘|r') meéthyl-2ZH-isoquinolin-1-one

(93). from phenyl groups, I.e.
B-{cis-4-Amino-4- pl’ﬂ@myl@ﬁl&%f*ﬂlﬁ%@ﬁﬁhbe—zwisoquinolin-1-one (94),
6-{cis-4-Amino-4-(ffigishystitlitedrersustitut@akoquinolin-1-one (95),
1,2-phenyiene,
1,3-phenylene or
1.4-phenylene. The above
statements 30also

P - P P T T PR



43a arteriosclerosis. prostatic

hypertrophy, diabetes and

complications gf diabetes.
6-[cis-4—Ammo-m@qﬁb@ﬁ@tgwq@mm@9xig|o@do-zH-isoquinonn-1-

one (96), .
6-((1 R,5R)-G—AM?O%)%@C‘O{%.S{EQO?\Q-O)I%!W L7-chloro-2H-isoquinolin-1-one
(103), atherosclerosis,

B(IR SR)-©-ATYR P TEIOPY, 2O TP Pfomuinoin-1-one

(104), .
6-(1 R,5R)-6"Arq!l§§@§<§{)§3- 1&@5!0@5159%‘:3‘%‘&@-2 H-isoquinolin-
T-one (105),  jnfection of digestive tracts

6-(4-Amino-bicyclal2.2 2loct: -7- 2fdsisqguinolin-1-one (106),
6—{[(3wendo)w3—am@£cﬁégﬁngd-§%§¢cpﬂisoquinolinn1 (2H)-one
(126), cancer development and

6-{[(3-Ex0)-3-arpiieHi it eFoenttiqiscauinolin-1(2H)-one
el R greB it o
6-41(3-Endo,s-sASB R NEES | ﬁcpatﬂ}()!gﬁgﬂgmsoquinonn-1 (2H)-
one (133), or - medicament comprising an

6-{[(3-endo 8-anf{)cg-aminobicy 8yHoxg- isoquinolin-1(2H)-
e 1oty CHECHVE EIDUT U2t Toeiet

or their stereoiﬁmeimmp@maia5rrﬁteﬂm@dueir pharmaceutically
acceptable saltsé!’bﬁve and/or a

As in any emb@ﬂé&@%@@i@&lﬁ@wm preceding embodiments which
contain preferregueptaile: sekt thereos; exemplary definitions of

compounds acc&ﬂrér%tgcﬁsﬂffgaiy;tgléPatggll of the groups can

have any of its rred, Thoré pre pretferre feﬁnitions specified
fe comprised by its

above or any o@&&kﬁiﬁiﬂﬁs @&%%5[&%55@
definitions and xjpRagiés gpropriate, further

Isoquinoline sub@@mﬂ(}é% @m&&tﬂ#&@&%\égc rules:

ingredients. The present
disclost re\tfore also
relates:Aothe-compounds of

the formula (I)8 and/or their
All references foph@fmaﬁeﬂﬁm ly WIQQJ@ compound(s) of
e formula (s AR"AnH/bPThEW Protirtiers fiyrve and their
pharmaceutically .

use as pharmaceuticals (or

medicaments), to the use of

the compounds of the

formula (1) and/or their

pharmaceutically acceptable

salts and/or their prodrugs for

N P Y T o



25 the formula (1) allows a

great deal of control over the

biological and sz
acceptable Salfph}dgi@ﬁtﬁqefﬁﬁ@mwgp@m@gorphs and solvates.
Physiologically Brrciﬂﬁlél ‘i‘?bvﬁ‘iﬁi)&lﬁ Pﬁ@b%refhﬂ%also included.
Pharmac:eutica@uQ:W§bmlt§§lgﬁmnggsq} éélfgtmula (I} mean both
their organic adesised W&ﬁlﬁ@in Remington's Pharmaceutical
Sciences (17th EE{ipHPESTYOT €99 AetelitiONTEOhALl and chemical
stability and thFesalé!tiiiBr%ef&raﬁel i iﬁ'df%faatiﬁégroups inter alia to
sodium, potassium, caiciym iammof/'um salts; preference is given for basic
groups inter alif%rgggbrﬂ k.a_egt \ Qll;gri§acid, succinic acid, malic acid,
tartaric acid, m%kﬂalfmaﬁﬁu;lﬁﬁuyloamemﬁﬁm:@ phosphoric acid
or of carboxyigztids theuarraceutieabe as hydrochiorides,
oMo P AR T AN AN T Pttffyates. ot

a

maleates, fumafates, malates, gluconak s, and salts of amino acids, of natural

bases or carbo)Qngc@sr mc&@ag ec# pharmaceutically acceptable salts
from compoundthﬂﬁ&ﬂﬁhﬁl@au% @k capable of salt formation, including

their stereoisowgw,a@te}gaﬁv aicH\veanner known per se. The
compounds of ifﬁgftﬁélhgm g@le\ﬂm metal, alkaline earth metal or
optionally substijy i i folly h as hydroxides,
carbonates, biét %?%Eé?ﬁ@ﬁgﬁaﬁ?ﬁ%amc bases, for
example trimeﬂ:ﬂlﬁgrél-ae@@ﬂdﬁlOaﬁﬂ&ﬂﬂchdiethanolamine or
triethanolamine | tyelietichel ok s besift zd@p@qﬂ]ﬁsf,or example lysine,
orminine o o BRI PO THE SR o e basi sroues

stable acid addition salis ca rlso be Ereflare with s{roréq“acids. Suitable

pharmaceuticall;pggaagg demg Q 59 ’oprt]leu pounds of the
invention are szmﬂ&lliﬁeg&ﬂdacﬁemn;y l@(frm&ic acid, hydrobromic,

phosphoric, meleligermie tiidves tresate of theanic acids such
as, for examplelﬁéeaveag?,laefrféegmiédeﬂ@k‘ofitric, ethanesulfonic,

fumaric, gluconic, . glycolic, isethionic, lactic, Iaj(j)biiﬁci?gmaleic, malic,

methanesulfonic,asqvg‘i”i@Ié&ﬁ?eugﬁbn%raﬁ%w g C e hydrochloride
saltis a preferec@B.aCUte or chronic condition

is treated or whether
S w2 BYOBFRKIS I EarRT DUt ARy o exempl.
triflucroacetate likewi b;{)ng within the framework of the disclosure as useful
appropriate dosage can be
established using 5clinical
approaches well known in
the medical art. In general,
the daily dose for achieving

the desired results in an adult

o . . . ke . ™r ... .



30 processes known to those

skilled in the art. For

example, a systhesized
intermediates f@@ﬁm{m@ g&ﬁiﬂg@opgﬁjﬁg@ce}uﬁcally acceptable
st andlor for 78 g ARG T EH R o estns.
The term “phéuma@s_funcﬁ_onal derivative” used herein refers to any
physiologically G@&ﬁudl&i@@ﬂ,@hmmﬁ&%r@p@nuia (1) of the
disclosure, for eyam;p!qfeveqr% ’@[hasea(highration to a mammal such
as, for example, p'x &)é)rn‘dzuiadly or indirectly) a compound of the
formula (1) or an'active metabome there
chromatography (RP-HPLC)
Physiologically Ofc@ih et metheds p\A&Q}s of the compounds of the
disclosure, a5 POOBI0T PEEGPOT IER2OGT7/Odn. Pram. Bull
1994, 42. 561 YRR SR AHESH TR foompourd of e

disclosure. These prodrugs may themsel ve e active or not.

or exampie, on e Slze,
The disciosure WEQEMpWﬂer@ODmEMI)Qt the form of their
sterecisomeric ty@sCONHIOMNY. Similarlyacwellmiures, pure
enentomers | R SR Bt S litFas
The compoundstMC'@&ignéggsu @)@gﬁvarious polymorphous forms,
for example &naWSQSNKR,C&tﬁim PORAD®hous forms. Al
polymorphous fgpeetmgwwg)heaﬁ:lb}ge belong within the
framework of th%@ﬁ"‘fﬁ?n%ﬁ%ﬁ’aréféﬁ%ﬁ q t&e disclosure.
if radicals or su%@ﬂ% g:(QI rgtlgtiighvggtirp@e—compounds of the
formuta (1) theﬁné&@h&lﬁﬂ@ﬁﬂ,@f one another, have the stated meaning
and be identical @tfifipi9af 4-fluorchbenzyl)amin)

The terms (Cq- ﬁé}k)g ((:B: -Cqlalkyl, (C4-Cgalkyl, (C¢-Cg)alkyl and the

correspospondmé' H/QKQ Q&Qlégj{geagy @er\alv %r[ as a hydrocarbon
residue which c4liSSai/ed dﬂl&lgﬁalm&’- tfched and has 1,2,3,4,5,

6. 7 or 8 carbon tstpreFRRealFRl: Feaattedbiaatian aky! group occurs as

a substituent on tlper gr for example in an alkoxy group (O-alkyl), S-alkyl
2 substivent on By G P
2-aminoacetaldehyde

dimethylacetal and 1.90 g of
p-toluenesulfonic acid 10
monohydrate for two hours in
a Dean Stark apparatus. The
solutlon was allowed to cool

D N
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5-Fluoronisoquinoline (3) ' N
wo 200807155 10 41.62 of AICI3 were PCT/EP2007/611169
suspended in 490 rriL of
dichloromethane. At room
Ceglalkylene-O-, a‘}&imar&ﬁur@;uﬁoﬁﬁ Hakb@n o8, Examples of aikyl
groups are meihyzagagopyl, butyl, pentyl or hexyl, the n-isomers of all these
groups, isopropyINpofRyR Ll thiOsoysethgdosih ¢4-dimethylbutyl, 2-
methylpentyl, S-qufulmliﬁéﬁyyfy;lﬂwml B’@ﬁ—pentyl. Alkyl or
alkylene groups %ﬁélg)mmwg?ﬁiiaé—fe%yﬁl??efgﬁ once or more, e.g.

alkyl groups may be fluoginated, e.g. perfluorin Examples of halogenated alkyl
o e ors ML AICHIBGrEthane Tas

added. Stirring was
The term (CZ-CG%QHM%%QMQQM .residue whose carbon chain is
straight-chain or E@K&P@J@Mﬁ.@yﬁg legbctn m% and have, depending
on the chain lengfﬂOll,UtdO!’]idM&SoﬂﬁW@dn@Q B, ,1-propenyl, 2-propenyl
(= aliyl), 2-butenyth@utaye¥gempa@tgelpaﬂamt’)utenyl, 5-hexenyl or 1,3-
pentadienyl. The -ﬂq&é|@qqﬁ@%§eﬁhg§@e W%he £ or Z orientation. The
double bonds M PELFEAHRICE With

dichloromethane and the 15

(Co-Cg)-altkyny! gioups are hydrocarbof ra se carbon chain is straight-chain

or branched and (%Qnmstgéggoq c%rrbgnaﬂ)lrgs latheagé depending on the chain
length, 1or 2 tnp%ﬁ@kh%%@§w 1t¥w&§/iwmyny! (= propargyl) or
2-butynyl. The trigQAREMPicarbaRate.sohution.
Halogen means fifdrecrganic dayer was dried

over magnesium sulfate,
(C3-Cg)cycloaiky@\r?é;ﬁ arfdféiaaf%l Wh&@§gﬂ%4 5,8, 7 or 8 ring
carbon atoms "ke[FY@%W&W@’B“&TWT&W&WW‘ or cyclooctyl, which

can aiso be subst'Céte d/ar contain 1 or 2 double bounds.{unsaturated cycloalkyl
g-15.al s plfied b

groups) like, for e! exen ca%l Ig t%nded via any carbon

atom. gel chromatography to yield

2.74 g of compound 3. Rt a
A (Cg-Cplaryl g@u&@emiﬂl éM@ﬁh@ﬂo@)ipg systermn which comprises two
aromatic rings wiidretettednrass: hd® id example a pheny!, naphthyl,
biphenyl, tetrahyc(rw]app‘\@ 1a!pha— or beta-tetralon-, indanyl- or indan-1-on-y1 group.
A preferred (Co- 7Y EPHOT BB luoro-isoquinol

ine (4) -1 N CI Starting from

3-chloro-4-fluoro-benzaldehy

de, the title compound was

I B PR T P
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1
WO 20081077556 1,07-Iarch lord-6-fluorodsoquirtcrepomoiss
oline (6) 2.6 g qf
7-chloro-6-fluororisoquinoline
A (C5—C1Q)hetem?:y€hxma) ﬁéanwaﬁﬁohﬂﬂied rif@ A m in which one or
more carbon atoli8 bO BB abd ettt debius such as, for
example 1, 2 or Bift@erthemixtureadhas-cooledifr atoms or
combinations of %er%@qmm'mehﬁﬁ@ya}ﬂmueﬁ can be bound at any
positions, for ex%grﬁf&d r"éﬂ"’ﬁﬁ Tgti@ p?sﬁ én 4-position, 5-position, 6-

position, 7- posmon or 8- gosmon é cﬂuﬁ)getemc:é Syf groups may be (1) aromatic [=

heteroaryl groups q saturaf 1 {3) mixed aromaticisaturated.
S rACtET RIS TS With

Suitable (c5-c1oq1|&el'rll9£9gr1§m%§_ac:mﬁ azocinyl, benzimidazolyl,
benzofuryl, benzmmgml,ecgngrw &n@*yﬁrény!, benzoxazolyl,
benzthiazolyl, beWzﬁlydﬁMtwh mﬁgmu@ﬂzisothiazolyl,
carbazolyl, 4aH4sm$ﬁatecam@||yefu@pmta@edntoquinoﬁnyl, 4H-quinolizinyl,
quinoxalinyl, qLiry‘féllﬂl Zhg]v_agl Of th@ytiﬂ@men—z-onyl cinnolinyl,
decahydroqumoh% Fﬁﬁﬁuﬁ%flglawﬁ de%z 3-bl-tetrahydrofuran, furyl,

furazanyl, homomor; hodn{/\lh mop l§ zmiHmldazohdlnyl imidazolinyl, imidazoly!,
1H-indazolyl, de mdohzmy m L!)r indolyl, isobenzofuranyl, isochromanyl,

iscindazolyl, ISOHQHK IQ@“QP s n—h 4z%£}olyl) isothiazoiyl,
isoxazolyl, morpfﬂMﬁt@ﬂdy&}le&ﬁ@ﬁ@dum@aﬁﬁ)xadlazolyl, 1.2,3-
oxadiazolyl, 1,2,@12@3;@0|QM ,-2,5_»4<\a)ija2>@i, 1,3,4-oxadiazolyl, oxazofidinyl,
oxazolyl, oxazoIidrmqoip@yleﬁﬁwrmﬁ@”r@mmﬁwl, phenazinyl,
phenothiazinyl, pEﬁrrﬁ(aTiila/hgéme 21011 llhi%y Bferazinyl piperidinyl,
profiny, ptendmyh-p :H d&hf oy d}yg )U 8er g Li’nﬁazohnyl pyrazolyl,

pyridazinyl, pyridon¥l, pyri thiazoles, pyridinyt,

oxazoles, pyridolmi

pyridvi, pynmxdmu r!)@r %y%@#@ndlﬁgﬁxgcig,&l@ 7Qahydrofuranyl
tetralhydrmsoqu|rn'lrlyﬂ,:)tfztag;ﬁrg@na(;;iﬁj GIA Eerth:adazmyl thiazolyl, 1,2,3-
thiadiazolyl, 1,2,cadidﬁt6)m ﬂfSMa&gl,mf&A -thiadiazolyl, thienyl, triazolyl,
tetrazolyl and xammbpﬂmwa@emm&-’, Qhaed 4-pyridyl. Thieny! stands
both for 2- and 3-§6Mtféw W% bgtﬂ ﬁrédargtﬁfgmiﬁi.ncluded are the
cormesponding N S ATHET 3 M HHE SORBREWEYE > > or 4Py
Substitutions in (E?-m(g%%gc%plqegigureggyg_cgu(;ion free carbon atoms or on
nitrogen atoms, PTESSUre and the residue

was poured onto water. The

aqueous phase was

extracted three times with

DN - P D P N PR
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cinnamic acid in 44 ml of
wo 08071556 ~hioroform and 1 rill of DIMF PeTEreeies
The reaction was heated to
reflux for 2.5 h. Then the
Preferred exampigOIVEHt 8 Weredistitlecktopyraziny, pyridyl,
pyrimidinyl, pyrazyli,e fob a3 @hiting reppwziatigheridinyt, thienyl,
benzofuryl, quino&ﬁ|6frﬁa@/! Wﬁﬂeﬂngﬁgé@g,—C‘]O)heterocyclyl is (Cs-
Ceheterocyelyl. yithout further purification.
15 The acid chloride was
(Ce-Crpjaryt anddﬁié g&\}}%ﬁn?ﬁ!)ﬁ%migﬁﬁre urrsubsﬁtuted or, if not stated
otherwise, substlg( d cﬁg ﬁrénc)ﬁ{nﬁscrﬁ dgfé{gn%ﬁ) three times, by suitable

groups independently sel cted from ha}o e N3, CN, C{0)-(C1-Cg)alkyl,
C(O)-(C4-Cglaryl, COOH COO,(C1 C yl CONH2 CONH( 1-Cg)alkyl, CON[(C4-
Cgalkyllp, (C3-C )cycloa kry]lv}lé g@ (3 ?(p -Cg al@en %H (C1-Cg)alkylene-

NH», (Cq- Cg)aiky ene ((yv B)alkq (1( kylene N 9 Cs)alkyllg

Cp-Ce)alkenyl, ure W?‘i SE o O kyt, POaHy, SOH,
- sozé L %ﬁﬁ 5%%% 0 4as Slirec %qa.ky. -

Cgalkyl, SOp- C1

[{C1-Calakylin
C(NH)(NH>), NHZI_ bf éqa%.rnux\’%g%ké\ﬁaﬂ% 0)-(C1-Cg)alkyl,

NH-C(0Y0-(C1 c6>le| mixture was extracte

NH-S02-(C1 C@)V\{(yuh\l§90nu,‘ 9 r@tl@rrgg) IQV\@(gheterocyclyl N(Cq-
Cg)alkyl-C(O)-(CT- ysﬂg/t rm: % 1@% (ﬁge(!s)alkyi
NG1-Cejatky-c@IMIG, ggggy,!\la2804 and

(cecroamt T RhaHRN. 4 QS dirheny!
o-(cr-conyieSIREE YT &caddRe ang, most

(C1 -Cg)alky!ene—%g-(g E)J;ng&mp&@cf 95931&0/@@-(0 5-C1p)heterocyclyl,
wherein the (CG’E%SQ’Qyr%-mO%QQ%QI&WAmQHEsmuted one to 3 times
by a group indepDEAHIRELAYIARLIEBONBL 0. o-cq-copaiky, 1
Ce)alkyl, NH2, NI’Z@&JSL‘QTQ!C@(Q@@BQQZQ% COOH, C(0)O-(C1-
Celalky!, CONHZ%Q@@@Q&;@&'—@&B_&H@r(b1-cs)a|kyxene-o-(c6-c1 oyaryl,
O—(C1-Cs)alkyierggﬂtﬁlwglgam@r@zdg@1 olary! is vicinally substituted by a
O-(C1-C4)aIkyiergj(pé]&E]\yileﬁgbgf-megQ@ring is formed together with the

carbon atorns ’ther @%@-m@m&r@ﬁ@m AN@tSrocycly{ substituents of
added dropwise at 269 C

within 15 minutes to a
solutlon of 10 mL of tributyl

DL [ < (- PR T N P
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15 14.79 of
wosrTsse7 -chlord-6-fluoro-2H-isoguinacteezmiies

lin-I-one (7) werg dissolved in

150 ml of toluene. After
(Ce-C1oaryl an@OEitiQRGL-30 &:@s@‘fn&l\/@ Further substituted by an
aryl or heterocyc@abR@mateand 15.39 of

benzyl bromide th mixture
Preferred substimgosﬁpr@d)aat %@rf@hg;;hl.ky(, O-(C4-Cyalkyt,
O-phenyl, phenyja\q{@?—ggo@wﬁgl,@@mﬁ, P r6ofgatyt halogen, NO,
SO2NHz. ON. Sy P e PRIV NS0 (C1-
Cg)alkyl, NHa, Nﬁﬁﬂhfé%agl,WI%ﬂ (fhé;;)alky!-@i-t
COON(C ookl SRS RSP AtB A T o (o1
C4)aIkylene-(Cg-%@fau@WagieZ@—a-l @g’ﬁ %6& fﬁther substituted one to
s s, RS OMIETAAIY BewBSEHe  Cosko
(Ce-Cqplaryt O-(Wi—ﬁﬁ)%@r(’) @ﬁréd)r\ﬂﬁfﬁe vicinally substituted by a
O'(C1'C4)alky‘eﬁ’]%ﬁ?"fé§'iﬂfw gﬁi}fafgbeW@g is formed together with the
cron ioms e Y8 TP PESBIBC T B AOUT LGt or Co-
Croantae age]. GREH BT By AISRAf 2 eoeca
NH-C(0)-CH3, CEfﬁ(\ﬂ[CﬁﬁMﬁ?&%@[H %%}-CHg, C(O)-O(C1-Ca)alkyl especially
CL0001s C1SHRIGLTRTHIN T E5 R e e 0oH
S0z SOz RN TRIE M ASE = 0o
e om G FSHGE).
ected mass: 288.1/290.1

in monosubstitute@;g\ten groups the substituent can be located in the 2-position, the
3-position or the LM!%:E‘) with the 3-position and the 4-position being preferred. if a
pheny! group carv@§ Emw&nzmml%t’h%é%lﬁgd' #SQ)q;osition, 2,4-position,
2 5-position, 2,6-pdbAG| imﬂcﬂﬂﬁr(ﬁsz)sit!én.-ll—ﬂﬂanyl groups carrying three
substituents the ss@]i{gfr@maolﬁel@@i g Hf4a-position, 2,3 5-position, 2,3,6-
positon. 2.4.>-posii BpE2AS PReRtTfAEIRiIPAMIC

acid in 80 ml acetone were 4
The above statements relating to pheryl rtajas res 06 aly apply to divalent
B !

o
groups derived fr&H} gﬁgrlﬁlt%gl Ly pReRY] ge V\{Q'c Can be unsubstituted or
substituted 1,2-pl’@n]e4eg H;!ﬁ‘emé/rl@m'ﬂﬁ\é&}xé@ Tmlabove statements
also correspondirﬂﬁ&t@m;@rlyl@w&ﬂpbﬁér]al%%rg groups. Examples of

ethyl ohloroformate. After
stirring for 2 h at 0 to 5/C a
solution of 4.0 g sodiu

" 1 . Ao



were added 20.2 g caesium
carbonate and then 8.92 g
4-methoxybengyl-chloride.
arylalkylene groﬁqﬁ@lpiosﬁwipjg Bt reosiypted or substituted in the ary!
subgroup as wgll i ) | T : vl d-phenylethylene, 2-
phenylethyleneiempaéjl‘éggiée,ﬂf&g@nmé yle&r:teé é 1-methyl-3-phenyl-
propylene.  the reaction mixture was
Preferred subs@tgelﬁltge or I%gc?&gtemclyc ylag%ﬂbs are (C4-Cg)alkyl,
o-(c1-caaky Stirred ford,-byand<then the halogen,
Crcpaen e Abd prodUCL WS e e Croyen
1-Cq)alkylene; -Cq , 0 -C10 erein the (Cg-Cqpary
may be furtkfem%’éggdltg @Jéiisg&ér 25!%95@1 O(C1-Cy)aikyi,
(C1-Coakyendh@ mother hquopaddiionatly, o may e
vicinaily substit:ﬁf&aaf_}t@ a%},ﬂ%lelrga grf reby a 5-8-membered
g

fing is formed together with the carbon atoms the oxygen atoms are attached to.
More preferred GIBE@IRIA BT F}) éNrkﬁ'ﬂcl Qre (Cq-Cy)alkyl,

O(C1-Cy)alkyl, l]a@q @eeltat&ereg@@s- Q@')y_l rTqy‘Ee further substituted
one to three timeg,oplg%ﬁ)éo(ﬂc%Féf&fﬁ%et%(mg?)ealkyl or O-(C4-Cy)alkyl.

The general ancfg@fryﬁgtﬁl}ﬁﬂ@ds ﬁfm&thybnmt@;m)heterocyclyl
groups may be mﬁwvﬁgz‘gﬁqﬂwgwmons of Rq, Ry,

Ra, R4, Rs, R, Rg, R7, Rg, n, m and L as described above.
In a second as;;g), Me é 5@1@@%‘@@@oa'ggag'(%gcompound of the

formula (1) andgr its pharmaceutically acceptable salt as defined above for
producing 2 megsAebro-2-(4-methoxy-benzyt

In a third aspe%meméﬁldgwswmgii@bgea:ompound of the
formula (1) andmeit(b&)n\mn@alrﬁwmé _s&ktas_-defined above for
producing a meligﬁ@rfﬁc’mﬂ(qv[@fh@da@/))_r prevention of hypertension,
pulmonary hype[tj&st@ctélar fﬁﬁg@si?gginipathy, glaucoma, peripheral

circulatory disorn(«i\r/I 'ptfhzl arterial occlusive disease (PAOD), coronary heart

disease, angina pectoris, 1rt hypertrofhy, heart_failure, ischemic diseases,

ischemic organ A‘rﬁ%?qu¥ Qr?%?ngé H&gs-!un_%%}d liver, liver failure,
nephropathy, réﬁLl'Sﬂleﬂ&PJm%dG%A}eﬁdﬂ lomerulosclerosis, organ
hypertrophy, asdanBeiﬂﬂy&oamrbﬁﬂzylmﬁyyaﬁt%Z'(COPD), aduft
respiratory distrmgthyﬂs@@mhq@ﬁﬁ@%i&)oke, cerebral vasospasm,
cerebral ischemiﬁg@iggea‘f)nal degeneration, spinal cord injury, Alzheimer's
dsease, premalg T GG T TRy PR TS AT

olin-1-one (12) were

dissolved in 175 ml of VHF.

After addition of 41179 of

silver carbonate, 15.39 of

| P I P R N R |



a)

1-Ally1-4-(tert-butyl-dimethyl-

silanyloxy)-cytfohexylamine
arteriosclerosis,-Fastatirsaﬂatﬁ@w,dfaTtﬁgre'cglgaﬁcations of diabetes,

metabolic syndromﬁ lood _Iyessel restenosis, atherosclerosis, inflammation,

aufoimmune diseaz S [o! teopathy |nf c‘tt n .of drg}estlve tracts with

bacteria, seé‘Efs ?e ré ug;{mg eX!OX

yclohexahone i |n 6 ‘mt. (43.8

In a fourth astﬁdtl,’nl@la @fp%Neamm%mninomprising an effective
amount of at Iemgﬁh@m@@@gﬂi@ﬂg&yvsﬂﬂr@d pharmacologically
acceptable salt f@regf@mcgtiopﬁymtﬁated excipients and carriers and,
where appropriaf@e Hitbeé?%?éan%?éﬁt@réﬂ&éaredients

The present dis If S of the formula ()
and/or their phai:&zt?:r m% acc aﬂj‘galgigrg/cm ir p drugs for use as
pharmaceuttcal:ﬂ ra.teax Sﬁg)utg@xg mall ipounds of the formula
() and/or their Bﬁrr@@t@dﬁe{mmmhyiaid/g Qetd;prodrugs for the

production of pharmaiﬁttﬁfls for the treatmenilandﬁ9 revention of diseases

associated thho%@ Amedﬁb m;ﬁ d phosphorylation of
myosin light Cﬂh@\J@&@Eﬁ)l’hWﬂMﬂdf&a\N@Sand/or prevention of

hypertension, % %ﬁl?bwi;ﬁtensmn retinopathy, and
glaucoma, periphera ctrcu! ory heenphis Tcluswe arterial disease

(PAOD), coron;@mﬁaeﬁagu;ﬁean i eaﬁ hypertrophy, heart
failure, ischemiqisqeraifFigVeelom Wiare (rod @meh damage), fibroid

yperension 116, T LR COMET T BUEERE e oncy

renal glomerulosby'c@’ial,l@&@@e@bﬂf@mmgﬂﬁa@hy
using dichlorornetharie
methanol | NH3 an as eluent.
Rj = 1.19 min (Method C).
Detected mass: 270.3
(M+W). 1D b)
4-AIM-4-aminc-cyclohexanol
(16) The crude 1-
ally1-4-(tert-butyl-dimethyl-sil
anyloxy)-cyclohexylamine
(16, step a) was dissolved in
100 mL of diethyl ether.
Then, 100 mL of 1N aqueous
HCI were added dropwise
and the resultant biphasic

- D TR B o o W o Y

progression.



0 422 rag of
6-(4-allyl-4-arnino-cyciohexy
loxy)-244-methcxy-benzyl)-2
obstructive puh}:queiisfcggquﬁﬁcl@_ @mtereég_lgt))ry distress syndrome,
thrombotic disorders, stroke Y30, , cerebral ischemia, pain, e.g.
neuropathic pailW!%Er n Xe@iﬁega%gl)gésﬁgcg)rd injury, Alzheimer’s disease,
premature biﬁhdk&aﬁemmeﬂQnmclm&ﬁfunctions, arteriosclerosis,
prostatic  hyperggeptirdgpfrorm 6 4drmgioR , FGdiabstes, metabolic

syndrome, bIooFﬁ/FﬁsBll e?ﬁnosis, atherosclerosis, inflammation, autoimmune
diseases, AIDS, osteopathy such as osteoporosis, infection of digestive tracts

with bacteria, s&§é4c'mgm%yrﬁggmy@é@iﬁ lé(a cancers of the
breast, colon, pt‘pga@,}ep;jrggqgjmm imeErONe mé@?tases.

The present dis%g]sgre?)fztgerrmno% (gét§s8tolp§m’n£geau'tli2al preparations (or

pharmaceutical Q;npositions} which contain an effective amount of at least one

compound of th4&aﬂuye1(t)¢namimp)my@i®ibm@¢mwe salts and a
pharmaceuticall 1%29pﬁ3ﬁomﬁ\rg lth% @ngﬁomc‘me pharmaceutically

acceptable carrier si icha; /or additives (or excipients).
)

t’)stinéces (fr
The pharmaceu Q§&l§' %Q‘n r%‘e 5) y, for example in the form of pills,
tablets, lacqueraj|yalb4ram§m0&tﬂ}¥£|0h@é€y|®)dy)nd soft gelatin

capsules, soluti_crgcmeﬁso_%ﬂg?ﬁesﬂsm ' _nbéhzyosol mixtures.
Administration, howgver, can also be catried out rectaily, far exdmple in the form
of suppositoriejic')é&[éh%ggjwngm’;:m%%m;intramuscularly or
subcutaneously,Firt el miﬁecﬁgrleol[njﬂ or infusion solutions,
microcapsules, { @tsh%d)de?)r E‘s@t@ét)ésa mtgg‘cgl!y, for example in
the form of oint t lutions of tinctures, or in other ways, for example in the
form of aerosols in@s?sprays. .
6-(cis-4-Ally1-4-amino-cycloh

The pharmaceu@%ﬂmyyqf?_m@fhgllq g'_s,cr}(ﬁ,erfhre prepared in a
manner known per“se and Tamiliar né_skilled .in thp art,, pharmaceutically
acceptable inenB g-aplg Q@étjagl_jzl§9rg!uém)g§rﬂég'5nd/or additives
being used in #3ditith (tELQ) c&nb“ma.(g 8@1995&131@ and/or its (their)

pharmaceuticallbq:cceptable salts and/or its (their) prodrugs. For the production
SRR (o VA o
etc. Carrier sutﬁﬁmxy)szrBa@th%me‘brm&:m@itories are, for
example, fats, wiegs e E) KIS e gimolieL-0

ne (19) were synthesized

starting from 2.49 9 (8.37

mmol) of 8-fluoro-2-

(4-methoxy-benzyl)-7-methyl

-2H-isoquinclin-1-one (13)

and 1.30 g (8.37 mmol) of 4-

1. .1 A o e L



15

20

25

30

one (20) as hydrochloride. Rt
wozmrsse=1.92 min, 1.08 min (MethogFmermrie

B). Detected mgss 333.2 15

(M+FC).
hardened oils, etf) Gﬁ(ﬁbz*ﬂbis&@bﬂﬁ@djnh&jﬁla@tion of solutions, for
example injectior(Qyﬂ,_x?olxk,HN o c@@rqm;gr@for example, water, saline,
alcohols, gchero@gczplta_?ms%inmwe’_@y‘eibh:-ég{%p[e oils, etc. Suitable
carrier subs*‘ancea;g c?ﬁpfé(és U?ﬁ%ﬁlﬁ r(fsarﬁ éor example, copolymers of

glycolic acid and acnd h d x;etzlgcze. reparations normally contain about
0.5 to about 90 % elg e corlnpounds 5] orm&a (1} and/or their

pharmaceuticallymw gsa@bl@tl)ptgeq paugr erhe amount of the active
ingredient of the IGWEQQMGI’ ltdﬁzam&ﬁcally acceplable salts and/or its
prodrugs in the p@ﬁﬁh@@ig@@rﬁﬁ@ﬁhcﬂ:ﬁb@ img'n about 0.5 to about 1000
mg, preferably fr((r@a@?t h??mg{t)smmg,

5-(4- alli/l -4-amino- ciclohex yl

In addition to the actxv:)m edients of th formula (I} and/or |r2harmaceutlcally
acceptable salts an)r§y carrie substances t?\(Etharmace ticafl preparations can

contain one or mc]re ldJﬁQ&UJPQ Irgflx%@ gr;la )d;smtegrants binders,
lubricants, wettlni@&MLGQ!MeQJ@@%M@va/eS, sweeteners,
colorants, ﬂavorir@s(ﬂa&id#}s@ﬁaﬁﬁéﬁ%w@] ﬁlh@xyitances, solvents,
solubilizers, ager@)ﬁy)\cme.\@h bapert 2. salts for altering the osmotic pressure,
coating agents ori %ﬁﬂ‘iﬁ‘bﬂﬁy iandﬁcéc i )tcht more compounds of the
formuta (1) and/or@?\lghamaceubcﬂ\gaccei)ta éﬂj]n case a pharmaceutical

preparation contains Iwo or more compounds o th formula (f) the selection of the
individual compolﬁt)s ngng L%Gim%%%‘l! ghg%a logical profile of the

pharmaceutical p(M?EHIf)rorVVaQJIe, a highly potent compound with a shorter

duration of acﬁon}@ﬁg %%78556 EG\g"acting compound of lower potency.
The flexibility per@BPROSTIOD 14 GrfsFof substituents in the compounds of
the formula (1) aliavd_ a_gmalaviil gi ca'@@ﬁ@r Bwysazl_arya physico-chemical
properties of the co u th ll f such desired
compounds. Funhgimmcaéth Ci 23_&] §d?ﬁ§rﬂlin?of the formula (1)
and/or its pharmaQJJ%a Jblljsﬁjtjilj_f éarmaceutlcal preparations can also
contain one or m5e ééieAi;L;LM;“AH’M’&%T&V&*QQ@&(mgred|ents
yloxy)-4,7-dirnethyl-2H--iscxg
When using the WMLWQT(@Z!) t@Qlose can vary within wide limits and,
as is customary adq &gt@fré?ﬁe pftsician, is to be suited to the individual
mixtureffbtained as the
hydrochloride, was
synthesized in a similar

 aul P P (. P T R N P
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I0Th HN ONH2 The pure
wommsnrssicompound 23 was obtained rererzomties

by separation of.a

diastereomeric mixture of
conditions in eaﬁ@ﬁﬂiﬂl@iuﬂé 1280308, or &Qﬂ)f&ﬁﬁ]\l@ specific compound
employed, on thH@jr_e(@nﬁqurify@phcilhg@gﬂ@w ©hted, on the mode and
the schedule of Wsﬁétgrlrd Héﬁﬂd@ﬁ}?r mcpﬁp@qcaﬁa condition is treated
or whether prop%tf és carrggpléértﬂyglyv TES cﬁ% can be established using

clinical approacheﬁwet known in bie daily dose for

medi ¥
achieving the des re resy !rl.'soag jl(l?t welg mg about j’a‘ kg s from about 0.01 to

about 100 mg/kg%rﬁM@gnggu§)1 tcpagjt?&)tgélg in particufar from about
0.1 to about 10 nyRENAESE 2899. zg@MRblﬁggd)f weight). The daily dose can
be divided, in pa@;&(@i@%%é_olya_ﬂnaﬁﬂm-@y@i@ﬂy large amounts,
into several, for dﬁwyRag(y)i7am@t‘”§ﬁ1ﬁ@*—}&js@guependmg on
individual behavsi)hxa]xﬁ)i bi Ware?ﬁvufﬁuw%f downwards from the
el dosendieai? cis-4-ally44-amino-cyclohe

Furthermore, the)SM'L%yr)s Jﬂmﬁrmbﬂr) %H; %Q%@nthesns intermediates
for the preparaﬁc@ Hﬂﬂir&ﬂ&&%m &Mmgmlwl&iﬁmaceuhcal active
ingredients, whics @Ho\aiere 1Sy Rthesized F@mimuia I, for example by
introduction of sulwmg r(@li@@ionmp@fgroups,

i { f cg CIS 4tha{"y(-ﬁl_b f k)w rgH ts obtained in th

n general, prote ﬁéoups a ma&Tr eg( F in e-?ro cts obtained in the

coupling reaction are then remove by s an ard roce

example, tert-butyl
protecting groupseLQYJrcgla(éltemg Mn 9%%52 is a protection form
of an amino grouHCAS&gbﬂﬂQltHa 'er Qcm@r@-.a) the amino group, by
treatment with tr if@}l@&ﬁﬂh@dthﬁaiﬁiﬁGﬁdw&aﬁf the coupling reaction

also functional gr@Maa&WMa&th@pW@Mh@x&doups. in addition, a
conversion into a@@ac’au&cﬁlltﬁeﬁm%mwﬁmmﬁ a compound of the
formulae (1) can ti < carnt?b)) bymown ﬁ_roej:iscﬁ,"n
in geperal, a reac(M %M%QOEJerE ctc%goxmdaﬁt}?e formula (1) or (I') or an
intermediate is ng’la3uga(Mf"aksllrgd tﬁé%gduct is then purified by customary
processes known%ﬂ&]sguﬂzy 7 15&55]‘?—@5“&1821&@%12&1 compound can
be purified using /@9@[11@91@8{15 such as crystallization,  chromatography or
reverse phase-hi% M@'ﬂqy‘e_ b‘ﬂg ﬁaﬂemgagm [ﬁlftbi‘ﬁLC) or other methods
acid [4-(t 4-butyl-di et
yksiIanyloxy)-cyclohe)cyl_iden
e] amide (25) To a solution

P O ol oY o Y 2 oY B o T A N o
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WO
wo 7% 2008/07 755fiINMEP2007/01 Femeemumnies

169 59 A solution of 3.00 g

(9.05 and) of
of separation basgmmr%tt}wlépfm@ﬂﬁdgfggU:Iﬁ)raj&:hobicity of the
compound. Similaﬁidel[éh:(fty&ﬁm&k such as amine acid sequence analysis,
NMR, IR and mag}j FPFeththSManyl @(‘yyd@ymmn@izing a compound of
the invention. xyIidenet -amide (25) in 15

diethyl ether was

oo oS a3 L

(27.1 mmol) of a 0.

solder, Of@\gﬁw O/
cyclopropyliagnesium
12.4 g of 4~ ﬂuorobertB?ijﬁla? Yﬁre(ﬂésﬂlﬁﬂ %W.?éril_ of toluene and reacted with

10.5 g of 2~ ammoacetalde}ade cir{veﬂi& ?cgcaénd.ll 90 g of p-toluenesulfonic acid
monohydrate for two hours in a ean tark apparatus he solution was allowed to

cool to room temEQQ&QQHa&Q \HM Q!Lr\éye§§o§&|\r E%Qbonate solution, water
and brine, dried @;r nZ& G’n5uif9¥ al&he@;ﬂ&itw a$ryness. The crude
product was diss@lb@OWRCIFIOAMGRFEN 118 §BMum borohydride were added
portionwise. Stirrfg mp@pmgwrmrg\h@uﬁr h:éic acid was added until
no gas evolution f@’&éﬁﬁ’ﬁf%‘ééﬁ ﬁc&ﬁa@d’% aporated fo dryness,

taken up in dnchloapmethane and gaa twn:e wrtfn water. he organic layer was
extracted with bnne over magnesxum sulf ate and evaporated to dryness. The

obtained crude p%@W{E@B?\gs%geg%Q%eM <§\ thout purification. R, =
0.86 min (MethodHji86-0M8LMISQdodiliereda- .
N-(2,2-DimethoxBdagl) eTeeNisate d-ddRhzene-sufonamide (2)

vacuum. The crude product

was putified by siliga gel

chromat y-t6 yield

BOO mg of the titl

compound (26) as

20 g of (2,2 d«me&fﬁl ?%v})éﬁl fméﬁ%\ﬁ)ﬁwﬁergruﬁ 1) were dissolved in 120

mi of dichloromet| éarzio mi. of p were a v?ed At solutlon of 23.8 g p-
toluenesulfonic a rm pdnc 1! emne ed d opwise. The reaction

was allowed to wgr) t@%@&&ﬁ@@%&nﬁg v@s%ontmued until conversion
(M+i-d). 10
2-Methyl-propane-2-sulfinic
acid

ra4a /- o L. 2.1 21" - a0 """ "2
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OH To a solution of 1.00 g
WO 2008/677556 (2 . 68 fU med) Of PCT/EP2667/011169
2-methyl-propape-2-sulfinaci
d [4-(t0d-butyl-
was completed. idrwp@(thylwﬂaqqylb@()(@é)wis-@éﬁﬁpﬁe with 2M
hydrochioric aciddﬁgﬂ Memém%pﬁw@r(ggance with brine. The
organic layer waq g Pt M DB ArTPHRERep drvness and the

obtained crude prmaﬁ W?f nﬁed by s* 3 | chromatography to vield 22.95 g of

compound 2 as an arange oif. Ry = 1 '71 min (Metho ChDetected mass: 336.1 (M-
OMe). hydrochloric acid an

mixture was stirred at morn
s-Fluoro-isoquind@dxperature 5 until complete

conversion mieved.

The reaction 8 was
41.6 g of AICI3 w%@&hﬁﬂa\ﬂ lIh) dd@lmloemﬁ&;e. At room temperature, a
solution of 22.95 theza{q@@l@kygtph&gelL)Na%nzyl)-4—methyl-
benzenesulfonanwﬁ@emal[@dci\hrqm@m vaﬂqﬂded Stirring was
continued at roo! T.lﬁﬁlféaarf@hyiiglﬂ lﬁon was poured on ice, the layers

were separated, t C’s agqu ous hase was extractetj twice with dichloromethane and the

mer

combined organic lavers were t en was ed twuce wut(] sodium lglarbonate solution,

The organic layer%a@MMerAFn%y& QrREQaQ%’ VQ,XE dryness and the
obtained crude pra)ﬁa@@k 6)?‘/8) ;aﬁ” e}aygdsr Qq;l@:“:d\@(ography to vield 2.74
g of compound 3\HIHCH WraBetiseU rdde-iasthe 1 ().

next step. Fria 0.21 mm
7-Chloro-6- f‘“"“’(1\‘?1‘@*'I?I’i‘t’fd“(:) Detected mass:
156.2 WH%
1-Amino-bi 1-4-ol
Starting from 3-0%(2@?—f@|9}b412&31qrn@,@§ title compound was prepared by the
same reaction Seﬂ@?{@féﬁﬁﬁéﬁ eynthesis of 6-flucro-isoquinoline (3). Ry =
077 i o) BB BTy GO Br-4-ol
7-Chloro-6-fluoro- (%g)né%@§ 0§X‘D(Ebe$|zed as
hydrochlokide fro 1.13¢g
(2.72 mmol N
2-methyl- Bropane ZOSU|fInIC
acid [4-(tert- 15
butyl-dimethyl-silanyloxy)-bic
yclohexyl-1-yd-amide (27)

N | LY N P (R ol
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-C) .-0 10 To a solution of
WO 2008/0775563 009 (11 1 m mod Of PCT/EP2007/011169
ffially1-44tert-bygyl-dimethyl-s
ilanyloxy)- cyclohexylamine
25.0 g of 7-chiork b oS ERLAYHNALRQ Mei@f i 500 miof
dichloromethaneCHOPHO FOPRGERSHNR@ it DcrRE zoic acid (70 %)
were added and telrfigidle 22O Rrer (1S tamyi)} ofi complete conversion
was achieved. gyt Bt AGTRIEAFDUFTetes apieshed win
dichloromethane Ttg filtrgte gisdvafh?ﬁ Pﬁ%ﬁ Jut&fcdlum bicarbonate solution. The

aguecus as extr cted twice with

layers were separate
dichloromethane. H%tj;'g\é %méggwere Qetr w&g magnes:um sulfate and
evaporated. The [44] %w@ s\é\l%{éw (@d gf %sjué'ehmthout further
purification. R, = atﬁ@ﬂm&&fﬁp&fﬁﬂdﬁ&wb@fefﬁ«% ).

being washed with 15 water
1.7-Dichloro-6-fligfiecaigifed over magnesium

sulfate and © ated

3.249 of theti pound

could be isolated ifi a purity
26gof 7-chloro-§ﬂfﬂ(biféwi€f6? %ﬁ)fifh@*.were heated in 40 mi of POCI; at

reflux for 4 h. After the mixture.has copled dow to erature, it was poured on
Versi ﬁf SEHI

ice. The agueous solution was, extractedthree tl E'fkuh dichioromethane. The

combined organu(Mglmlgngd Qtﬁ;@&k@ m@a%sand evaporated to yield
2.91 g of the title &ZQOIZd(MWB%@'Jsel%thANQher purification. Ry = 2.34
min (Method A). 2BO&DRY 76.6REMP2007111

11169 62 16.2 mL. (8.12

motel) of a 0.510 solution of
T-Chloro-&-luorog g paRTIR 19 F'ware added to

a solution of 1007 (2 71
mmol) of ci
(1-ally1-4- (teft-butyl-dimethyl
41.13 g of 1,7-dic IG"OS urro s ui 81366‘})]\% Wléﬁﬁb%‘m() ml of acetic

acid. After addmon o mo um acetate, the s was stirred at 100 °C.

After 3 h, the sol\g:}tI Qagg' vL@EFd r%tMce@%re@su the residue was
poured onto watel'nﬂé J&]Jtaol L_AE eEMaQ rg;:teg-tng times with
dichloromethane '@ QHOB: Hﬁ%ﬂ,lfﬁr\%aﬁa&uﬁw&gturated sodium

to 5 warm to room
temperature over night,
before being cooled to 0 C.

L ud P = ¥ = T Y =1 1
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temperature another 120 pL
Wo200075%(1.94 mmol) of iodomethane rereroiiss
were added. The reaction
WO
bicarbonate solu%@% ﬂrQJ, Z’QCE:@EF{’QJLAEE&&Q&QZ J\Japorated to dryness.
The crude produfEdad cGSamxturevwasastisredt «© yield 14.85 g of the
desired product. faypttg4-e mulp@em.amep&mpé)’n and silica gel
chromatography (e S P 5 methanolf were
The precipitate vas iliered and d {o vield of tt ompound. R = 1.33
daed Bh gghe{ﬂ tE5 ere

min (Method B). etected ma

removed in vacua R 2.32
6-Fiuoro-§soquinmjﬂa (837 min (MethOd C)

Detected m : ]
(11A+H3), -Bcchl-d).
5) 8

4.8 mL of thionyl%mm%{mﬂa%)ébpfﬁpr g of 3-fluoro
cinnamic acid in )4@3‘/@|:mlhggaa@|1 (38))@0@1emg:tion was heated to
reflux for 2.5 h. Tbﬁhtﬁeoéﬂ\jsd@re distilled to yield 11.4 g of the raw acid chioride,

which was used FR & D EEfmethyl-silanyl

The acid chloride(\)Na 2:330!&9% Q? t[‘ of a}s/atcl?v OIQ X !2-8.03 g of NaN; were
added poﬁionwisQWAQn%XJ V\gélr \peaer ﬁ!}gd%lgthe temperature was kept
below 5 °C. The t&ﬁﬁcb&&)&luﬁst@ Em(;%;’m .8%93}5 mi of chioroform were
added. The mixuy@eechesoled inolv@wridioad by 40 mL of brine.
After drying over N4eSPlGrofitath df e grichdneaiteplere added and most
ofthe chlorclomt Py ECeS T EARRAC ! oo o e

chloroform should be a

cid  Riter s |rrln? Cl Joom

The solution containing t'he azide, dipheny! affler and iremalmng chioroform was

added dropwise ;@g} F?;QJ@W E% Hﬁly QQcm %\t% ml of tributyl amine in
97 mi of d;phenleQQ.\ﬁﬁ/rg%}QQ A, @m@mgd during the addition, The
reaction was stir{Nr aqwmthw émm@ﬁiﬁcooﬁng to room
temperature 270 agﬁ-ﬁ@tmr%@gd@e{h@ipimtw product was filtered off
and washed with ﬁ‘iﬁ(fﬂ*é"éﬁ?ﬁé’ﬁ%ﬁ‘eﬁa’rﬂﬁ@ﬁ @@(DCI) Detected mass:
O mm and the aqueous phase
6—FIuoro-2-(4—me§ Ranzy C;Isoc;!;lpo |n ong(g)

amintcalcohol was

lyophilized from water and

used crude as hydrochloride

L P T T o N A - W T
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WO 2008/077556 Ch e mICa| N ame [M + Ht] PCT/EP2007/011169
4-(1-benzyloxy+{- 403.3
methyhisoquinolin-

6- onxy) 1 oyolopropyl-
oyclohe |n id
ueo HN

169 uL of p-methoxybenzyichloride were added to a suspension of 200 mg of 6-fluoro-
isoquinolinone (8) and 368 mg (1.36 mmol, 1.2 eq) of Cs,C0s in 3 ml of DMF. The
mixture was stirred for 2 h and then poured on ice. The precipitate was filtered,

5  washed with water and dried fo yield 300 mg of the title compound. R, = 1.76 min
(Method B). Detected mass: 284.14 (M+H").

7-Chloro-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (10)
O\©\/ g F
N
Cl
o]
10 Starting from 7-chloro-6-fluoro-2H-isoquinolin-1-one (7) the title compound was
prepared following the protocol described for 6-fluoro-2-(4-methoxy-benzyl)-2H-

isoquinolin-1-one (9). Ry = 1.66 min (Method C). Detected mass: 318.3 (M+H").

1-Benzyloxy-7-chloro-6-flucro-isoguinoline (11)

= ‘ F
Ny ci
0

15
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 benzy) 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

20  dissolved in dichioromethane and washed with water, dried with magnesium sulfate



10

15

20

25

CINH,08n 1lso-!
woesnsse Amino- 1 quinoline alcohol  rererzemmiises
RZEL eidwgx.] o

and evaporated. Final purification by preparative HPLC gave 11.6 g of the titie
compound. R; = 2.51 min (Method B). Detected mass: 288.1/200.1 (M+H").

§-Fluoro-7-methyi-2H-isoquinoclin-1-one (12)

=
HN

O
To a solution of 10.0 g of 3-fluoro-4-methyl-cinnamic acid in 80 ml acetone were
subsequently added at 0°C 6.74 g triethylamine in 10 m! acetone followed by 7.83 g
ethyl chioroformate. After stirring for 2 h at 0 to 5°C a solution of 4.0 g sodium azide in
9.5 mi water was added. After stirring for 1 additional h the reaction mixture was
poured onto 200 mi ice water and extraced twice with chloroform. The organic phase
was dried over magnesium sulfate, 40 mi diphenylether were added and the
chioroform was cautiously removed in vacuo. The residue was then added dropwise
into 50 ml of diphenylether which had been preheated to 245°C. After complete
addition it was stirred for 1 further h at 230 — 250°C. After cooling down to 150°C the
reaction mixture was poured into 270 m! heptane and after further cooling in an ice
bath the precipitated product was filtered by suction and 4.1 g 6-fluoro-7-methyl-2H-
isoquinolin-1-one (12) were obtained. Ry = 1.25 min (Method B). Detected mass: 178.1
(M+H*).
B-Fluoro-2-(4-methoxy-benzyi)-7-methyl-2H-isoquinolin-1-one (13)

|

O = F
N

O
To a solution of 8.17 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 mixiure was poured into
600 mi 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 / ethy! acetate (80:20). The combined products were recrystallized from ethy!



10H." WO
wo 03077556 20001077550P CI/EP2907/0 Xewrme2eommnizes
1169 06 Methog,0 O pyol PU
LI-1411 "E'nn! LO. it 7;
acetate and 8.395@31;46-2{”5\1@1@%@@@%!—2H‘isoquino!in—1-one (13

were received. RNaBRA®in (Method B). Detected mass: 298.1 (M+H").

1-Benzyloxy-6-fluoro-7-methy! isoquinoline (14) and 4-Benzyl-1-benzyloxy-6-fluoro-7-
5 methylisoquinoline (15)

oo G

O

54

13.23 g of 6-fluoro-7-methyl-2H-isoquinolin-1-one (12) were dissolved in 175 ml of
THF. After addition of 41.17 g of silver carbonate, 15.3 g of benzyl bromide were
added dropwise. The mixture was stirred overnight. The mixture was heated to 70°C

10 and another 3 mL of benzyl bromide were added. Heating was continued until no
further conversion was observed. The mixture was taken up in a big amount of ethy!
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 yieild another 8.6 g of 14. 15,

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

20 OH
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WO 2008/07%56' soqu inolinae- y| oxy) PCT/EP2007/011169
cyclooctylamine,
4-(1-benzyloxy-7-
) 1-Alyi4-ert-phitdreiSOeUinOtinGeBoxy)-1-(
To a solution of ’3{) gr(ﬁ é‘{ﬁ@% { t[ imethylsilyloxy)cyclohexanone in 6.2
mi (43.8 mmo!) 7!‘&F6ﬂ1 ));“}gﬁggngﬁl ?red for 15 min at room

temperature, we ded dro ]: 7 0 mmg ¢7¢a 2M solution of 2-allyl-
4,4,5,5- tetrameth@ dloxa- Gidlang in megwaho e reactlon mixture was stirred

n
for 16 h at room t&& lnreo'} qe \L weré r@’%ed'm vacuo and the residue
could be punflede sﬂ;cEgeG:r'rfﬁulk@;a:sting dichloromethane / methanol / NH,
aq. as eluent. Re= 1.19 min (Method C). Detected mass: 270.3 (M+H").

b) 4-Allyl-4-amino-cyciohexanol (16)

The crude 1-allyl-4-(tert-butyl-dimethyl-silanyloxy)-cyclohexylamine (16, step a) was
dissolved in 100 mb of diethyl ether. Then, 100 mL of 1N agueous HC! were added
dropwise and the resultant biphasic mixture was stirred for 30 min. The layers were
separated, the aqueous layer was washed with diethy! ether and the pH adjusted to
pH8 by the addition of sofid sodium hydroxide. The suspension was then extracted
with a 3:1 mixture of dichloromethane 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").

8-{4-Allyl-4-amino-cyclohexyloxy)-7-chloro-2-(4-methoxy-benzyh)-2H-isoquinclin-1-one
an

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-cyclohexanol (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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wo 2008077552 008107 7556 PCT/E921107 [ecrmproormiises
011169 67 o
6-(cia-4-Arnind-4-cyclopropyl
mb of dimethyl ac@tyrQlQ, h&xy&%xy}ﬂeﬁhm%@ J«;s stirred at room
temperature until-i® tgm@l @tﬁ]ﬁo(éﬂ:t)a Hﬁhﬁtur@‘\uas quenched by dropwise
addition of watergggyhertio pytodf r@@:rﬁpgﬁ(@s_@@athane and 2-propanol (3:1)

and the combineldﬁﬁixa'tf)aﬁfs were evaporated. Water was added and the crude

gip_f]i!izé'ih?? 85? Pﬁr&?ﬂﬁﬁﬁi gimethyl acetamide.
by sil

The obtained cru%e product was purifie ca gel chromatography to yield 148 mg
of the titie compogrgi"& as diastereomeric mixture. Ry = 1.35 min, 1.40 min (Method

B). Detected maGYEHAPYI-Ccyclohexylamine
(34) in 9 mL of 2-propanol
6-(4-Ally-4-amintfifgighdrdate dmithBo ek ok 2N quinolin-1-one (18)
laqueous hydrochloric acid

° irre ©
te L% 0

conversion was observed.NH,
422 mg of 6—(4-aITI/-Ihenﬁ%@@@%[wﬁur@em@%enzyl)‘ZH-isoquinolin-1-
one (18) were sy@vsapROsaietbmMGelyapBilizeeh 541 mg (226
mmol) of 2-(4-mefpeyprpeppaiteivanit-reciystatiz @nd 370 mg (2.38
mmol) of 4“’"y"“ff‘6}°ﬁ*%‘9iﬁ*6}5'éﬁb Fplwmgp@focos described for 6-(4-
a'lyi4~aminocvcﬁqeexyﬁﬂéﬁé%ornﬁ— -8ﬂﬁia)>8—6ﬁra)6!é—iscquinoiin-1-one (17).
R¢ = 1.07 min, 1.10 mip (Method C). Detected mass: ﬁfz ila:H*).
6-(cis—4—AIly!-4-aJ1§19—[%§1g£%§y)l§mb¥y&%—%e k%)r;v— gﬁzyi)—ZHJsoquinoiin-’l-
one (19) Ft; = 0.99 min (Method B).

Detected mass: 333.2 (M+0.

| .

010-Rae following preducts
A Ersiet
hydrochlori des using the {w,

657 mg of 6_(Cis_§§9y‘nda_rd deE)rotectlon

-4-armino-cyclgnexyloxy)-7- I-2-(d-methoxy-benzyl)-2H-
isoguinolin-1-one Px'ffa%:e% %gésx e%ésygrr;i‘%(?ro‘amefég 368637 mmyo!) of E;i:luoro-Z—
(4-methoxy-benz3YMBRSIS D inolin-1-0ne (13) and 1.30 g (8.37 mmol) of 4-
allyl-4-amino-cyciGre{@18 14y aNQ -GN EIOREO RV ror 6-(4-allyl-4-

cyclohexyloxy)-7-chloro-2H-i
soquinolin-1-one (41). If the
diastereoisomers could not

| P T (. A P T PR

product was subjected
IS-Zf-
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woesw7iss - GO1 an2 Chemical PCT/EP2007/611169
Name 6-(trans-4-amino-4-
cyclopropyl-cyclohexyloxy)-7-
amino-cyciohexﬁh})‘)’[@R%tdwtmg&ﬂahﬁfiﬁmaﬁnoﬁnﬁi~one (17). Ry =
1.14 min (Methofe( trauRBedeamin O+
cyclopropyl-cyclohexyloxy)-7-
AT P ISB oLt =

Fo ==

isoguinglin-1-ono "
138 mg (0.30 mrp#(dEEiASHL-4@NMMA@eiohexyloxy)-7-chloro-2-(4-methoxy-

benzyl)-2H-isoquinclin-1-one (17) were dissolved in 2 mb of TFA and heated in a

microwave oven at 150 °C for 2 h. Methanol was added and the reaction mixiure 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-cyciohexyloxy)-2H-isoquinofin-1-one (21)

= o}
HN =

I 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-cyciohexyloxy)-7-chloro-2H-
isoquinolin-1-one (20). Ry = 0.93 min, 0.98 min (Method B). Detected mass: 299.2
(M+H").
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WO chloro-21-i-isoquinolin-1-ongr e s
. I Product1y.-,....0cs,/,
aHN >eaNH 0 aHN Thrici: A

6-(4—Allyi-4-amineN|:h|>hé)[ylox3@4,7-dimethyl-2H~isoquinolin»1-one (22)

_ o
HN —
4 NH,

B-(4-Adlyl-4-amino-cyclohexyloxy)-4,7-dimethyl-2H-isoquinolin-1-one (22) as
diastereomeric mixture obtained as the hydrochloride, was synthesized in a similar
fashion as described for the synthesis of (20), using 2-(4-methoxy-benzyl)-4,7-
dimethyl-2H-isoquinclin-1-one (which could be prepared from 3-(3-fluoro-4-methyl-
phenyl)-but-2-enocic acid following the procedure described for the synthesis of 12 and
13). Re = 2.11 min, 2.18 min (Method H). Detected mass: 327.2 (M+H").

6-{cis-4-Ailyl-4-amino-cyciohexyloxy)-2H-isoquinolin-1-one (23)
= 0.
HN —
5 NH,
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 HCl and
water, respectively to give the hydrochloride. R = 1.01 min (Method B). Detected

mass: 289.2 (M+H").
6-(cis-4-Allyl-4-amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (24)

= 0.
S 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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2-Methyl-propane-2-sulfinic acid [4-(tert—butyl—dimethyl~si!anyloxy)—cyclohexylidene]—
amide (25)

.0
s

P

To a solution of 5.00 g (21.9 mmol) of 4-(tert-butyl-d imethyl-sitanyloxy)-cyclohexanone

5 in 100 mL THF was added 9.18 ml. (43.8 mmol) of TiOEt)s and 2.78 g (23.0 mmol) of
2-methyl-2-propanesulfinamide. The resulting mixture was stirred under reflux for 12 h,
before being poured into an equal volume of saturated aqueous NaHCO; with rapid
stirring and fittered through celite. The filter cake was washed with ethyl acetate, the
aqueous layer was separated and extracted twice with ethyl acetate. The combined

10 organic layers were dried over MgSO0y, 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").

15 2-Methyl-propane-2-sulfinic acid [4-(tert-butyl-dimethyl-silanyloxy)-1 -Cyclopropyl-
cyclohexyll-amide (26)
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A solution of 3.00 g (9.05 mmol) of 2-methyl-propane-2-sulfinic acid [4-(tert-butyl-
dimethyl-silanyloxy)-cyclohexylidene}-amide (25) in 15 mL of diethy! ether was added
dropwise o 54.3 mL (27.1 mmol) of a 0.5 M solution of cyclopropylmagnesium

bromide in diethyl ether precooled to -78 °C. The reaction solution was stirred at -78 °C
for th and was allowed to warm to room temperature overnight. The reaction was
quenched by dropwise addition of saturated aqueous Na,SQ,, dried over MgSOs,,
filtered, and concentrated under vacuum. The crude product was purified by silica gel
chromatography to yield 800 mg of the title compound (26) as diastereomeric mixture.
Ry = 2.22 min, 2.25 min (Method C). Detecied mass: 374.3 (M+H™).

2-Methyl-propane-2-sulfinic acid [4-(tert-butyl-dimethyl-silanyloxy)-bicyclohexyl-1-yi}-
amide (27)

s
N>(

e
i

g

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)-
cyclohexylidenel-amide (25) and 15 mL (30.2 mmol) of a 2M solution of
cyclohexylmagnesium chioride in THF following the procedure for 2-methyl-propane-2-
sulfinic acid [4-(tert-butyl-dimethyl-silanyloxy)-1-cyciopropyi-cyclohexyil-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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To a solution of 1.00 g (2.68 mmol) of 2-methyl-propane-2-sulfinic acid [4-(tert-butyl-
dimethyl-silanyloxy)-1-cyclopropyl-cyclohexyl]-amide (26) in 6 mL of 2-propano! were
added 2 mL of 2N hydrochloric acid and the mixture was stirred at room temperature
untit complete conversion was achieved. The reaction mixture was washed with diethyl
ether, the aqueous phase was concentrated i vacuo and Iyophilized to yield a
diastereomeric mixture of 4-amino-4-cyclopropyl-cyclohexanol (28) as hydrochloride
which was used crude in the next step. R, = 0.21 min (Method C). Detected mass:
156.2 (M+H").

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-yi]-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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/EP20011011169 70
5-(trans-4-Benzylamino-4-cy
clopropyl- cprJ\,ohez 0Xy)-7-Cc

yl-cyclohexyloxy)-7-chloro-2
0.89 g of 5-Allyl-§-hunirfy- dg@q@@m@mmls-@mes(ﬂ%s a diastereomeric
mixture starting W’é?éo g%“(ﬂv@uﬁlﬁ@[ﬁ @Jtrﬁllnetufs.Hyloxy)cyciooctanone,
s 58 gl AR B DR GTAAF - 53 o) or 2 -

4,4,5,5-tetramethyl-1,3,2- d:o rolane follow: q\? @vrotocol described for 4-allyl-4-

amino- cyclohexaﬁdﬁ%? § 44 mmelg)%Q min
(M+H?), Then, 45.8 pl. (0.34 mmol

Methyl amine, 94.5 pL (1. 65

[1-Allyk4-rert bumm@h)"@'faa@@ﬂ@valddﬂaﬂiduﬁ%;ﬁ tert-butyl ester (31)
mg (0.49 m Qf
benzaldel?cd W € added.
After stirr for [
solution of 31.2 mg (0.49
mmol) of sodiumByano
borohydride in/Q\S mL of

methanol was added
To a solution of 3. ao g (11.1 mmol) of 1 -4 (tembiﬁ dimethyl-silanyloxy)-

cyclohexylamine éosQ}!V Sme1 n gﬂorome ane at 0 °C were added 2.92 g

(13.4 mmol) of dIW@@@EH@gaﬁg§L ag n'?QQW mmol) of triethylamine. The
reaction mixture \t%ﬁﬁ Fatdrey; rthﬂeﬁﬁe?a@zrgb&@e being washed with
water twice, dried ptiin @OHYIP| SLBCANVRESIPN. 3.24 g of the title
compound could pg selatqip iarwyduFiErdosolei enyersion. R, = 1.85 min
(Method . Deteqizimastii i &H-217E the solvent

was removed under reduced
[4-(tert-Butyl- d.me@x@%ﬁeﬁ%@) 1Tp!%dr§ysplg;g§/€cy¥lg‘1§xyl] carbamic acid tert-
butytester 32) dissolved in dichleromethane

and washed with saturated

agueous sodium bicarbonate

solutlon The aqueous phase

I N P TR R B N PR

De ected mass: 184.3
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trans-isomer (33) and the_
corresponding aldehydes or
ketones. The monoa, viated
products%eﬁér ified by
preparative
lyophilized fro HCI and
water_ (M+I=LISRq/ JMho [min]
d Jo c5v>cP,0s 00 a, PC gj

cv16r--cv)(.le;c.,
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)-cyclohexyll-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% agueous hydrogen peroxide were
added slowly, and the mixture was stirred for 12 h. The mixture was extracted twice
with ethy! acetate, washed with water and saturated sodium chioride 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 (M+HY).

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

H,N

OH
a) [4-(tert-Butyl-dimethyl-silanyloxy}-1-(3-methoxy-propyl)-cyciohexyl}-carbamic acid
tert-butyl ester
A solution of 250 mg (0.65 mmol) of [4-(tert-butyl-dimethyl-silanyloxy)-1-(3-hydroxy-
propyf)-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 pl. (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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7-chlcro-6-(trans-4-
WO 2008/077556 eyC | 0 p ro pyl _4_ PCT/EP2007/611169
Esopropylaming;
cyclohexyloxy
mixture was stirre&lﬁ"ﬁiﬂﬂﬂ'&ﬁmmﬁ&eﬂﬁes ml of methanol were added
and the volatiles FeGliores 6-+pduo R eyelopropAdvstnod C).
Detected mass: m&#ﬁi P> (M-Boc+H").

cy oIohex on -2H-
b} 4-Amino-4- (S-meth y<il evanol

200 mg of the cru .me%q shial éWoxy)-?-g-methcvy -propyly-
cyclohexyl]-carba' %F?EuNFLQRQQQPAﬁNLe dissolved in 10 mL of
déchloromethane\[n’c)ﬂl%d'\faﬁaﬁ||ﬂgf ﬂ&&u@@@t@@&ﬂﬂer stirring at room
temperature unti@:rr;tpr@ hﬁ/@@)ravas achieved, 2M aqueous hydrochioric 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. R, = 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 frans-4-(1-benzyloxy-7-chloro-isoquinolin-8-yloxy)- 1-cyclopropyl-cyclohexylamine
(35)

_ o _ o
Na o] Naw L
cl cl 3
N,
o o

NH,

To a suspension of 312 mg (7.80 mmol) of sodium hydride (60%) in 12 mL of dimethyi
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 80 min at room
temperature a solution of 823 mg (2.86 mmol) of 1-benzyloxy-7-chloro-6-fluoro-
isoquinoline (11) in 12 mi of dimethy! acetamide was added and stirring was continued
first at room temperature, then at 50 °C until the reaction went {o completion. The
reaction was quenched by addition of 30 mL of water and the reaction mixture was
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1169 72

[1-Ally1-4-(1- benzylotty -T-chl
extracted three t@@ﬁﬁ@g“ﬂﬂﬂhfﬁ&'rw@%y; aGb’Q!vaanoi (3:1). The
combined organh @YMi}N@aquaﬂﬁﬂ'a@ &mid/aba@éh and the crude product
was subjected tcé)gfelfzz(t@@)) v reain@EIpifegndacetamide. The
obtained crude pgﬁraﬂbsﬁufﬁeci s(lzag‘ic?ﬁmaﬂaw to yield 63 mg of the
le :zamer :’: 7812%‘7 ¥I’¢iﬂa :s mgeliiE 2] d01 O(Sﬁf ‘I}J.e compound as
iasiereormeric mixture 235 mi (35) (Method C). Detected mass:
4232 (e, C° ISOQUII’IO

yloxy)-cyclohexyla ine (38) in
The following pnﬁ@isﬂ/i!l?ﬁi at-gichlatamftibane @tcribed for the
synthesis of 34 /@'&@wmyaﬂﬁe@rg%omigaquinoﬁne (11yor 1-
benzyloxy~7-metm-§3lg>rﬁﬁ%[yibef (éﬁ)_at@rtfgﬁ?jwponding aminoalcohols.

dicarbonate and 0.60 mL

(4.30 mrnol) of triethylamine.

The reaction mixture was

stirred for 14 h at room

temperature, before being

concentrated in vacua. The

residue was dissolved in

diethyl ether, filtered over

elite and evaporated, 1.149

of the title compound could

be isolated as mixture of

stereoisomers in a purity

10sufficient for further

conversion. R, = 1.83 min,

1.88 min (Method I).

Detected mass: 523.2

(Mt-H+),

[4-(1-Benzyloxy-7-chlore-isoq

uinolin-6-yloxy)-1-(3-hydroxy-

propyi)-cyclohexyl]- carbamic

acid tert-butyl ester (53) OH

1 IR
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oan0-4 0 -74\ 20Following
woxmnTsssthe procedure described for rererzomoss
the synthesis of
. 67
ritally14-(1-benzyloxy-7-ohloc

6—(cis~4—Amin0-4Q370Iopropyi~cyclohexyioxy)—7~chloro-ZH-isoquino|in‘1 -one (41)

isoguinghn-6sylaxy clohex
yll-cagham i u%
ester (57), 2.349 of  wn,

A solution of 63 r@‘((plg Q%M)l 9)&[-2_7({ -] lezggg—_'j—%hq)o%lf’sioquinoiin»S»onxy)—‘l—
cycIopropyi-cyclon&l'Iﬁrﬁ@'bfkgxy%lc\oygLQ%gw;;gﬂed with 3 mL of 2N
aqueous hydrocBBAHEaGdtar B&U&M‘)mﬂntil complete conversion

was observed. T(@&)cweusy/pﬁh@gig@idm@gl@_phﬂized from water and
recrystallized frorﬁfm@!.éq rmg%‘t%@m@fg could be isolated as its
hydrochloride. R‘ﬁ:" 8?19] rrzp %@oc(g) §7eﬁ€i7ﬁ‘65|§ 63?.1(_M+H").
The following pro@_lbé]fa-elrsg-s(/:rlﬂfxps:ezgdz a¥ L?%%FRIZFT(PQDLIJQTEQO the standard
deprotection proc'émgl:&m@u Rr @é)!JQRQQ Bﬁygmgtno—tt—cyciopmpy!—
cyclohexyloxy)-7¥mmeo(3gl)n—120:9@@ |(f]x3ii&tereoisomers could not be
separated previoMA(he deprotected products were purified by preparative HPLC and
yophilized from D(PBIOFFH56PCFPES'2007/

011169 75 maid) of

di-tert-butyl bicarbonate and

1.86 mL (13.3 mrnol) of

ffiethylarnine. The title

compound 58 was purified by

silica gel chromatography. R,

= 1.97 min (Method 1).

Defected mass: 551.0

(M+Le).

5[5-(1-Benzylory-7-chloroLso

quinolin-6-yloxy)-1-(3-hydrox

y-propyl)-cyclooctyll-carbami

c acid tert-butyl ester (59) NH

OBn0-1111KL 11-7111\0

1.14 g of

m /1 Lo - o 01 . . ™ 01 o



11NH2 168 mg of

wo 2008/0775566_(5_ amino-5- 6(33_ hyd rOXY-Pro rcr/Ep2007/011169
py1)-cyclo00tyloxy]-7-chloro-

2H-isoguinolin-1- one (60)

ere synthesized as: w

Method

_ diastereomeric mixture as o
i3 Sydrochloride from 300 mg |~
T 2@(063 migol) of |2 8~
= [':"’(1 hpn7\71m<v 7-chiora- isog BE2 T
ujnaline6- yloxy)%zl (’";hydroxy- 0
pro;g/ig) cychoctyl] £arbamic 0 2
aegaidic’t@blog' @@w OEE
§ using e st
° depmtect éz i
|5 dEs@rllged athesis o € 3
S_6{cis-1-and cloprépyl = 5
cyC|ohexy
7+chloro-2
e
1

=P N3

Product

w-p?opyl) cymoac
Ilcarbamle acid tent-hutyl

ster (51)\'1 NH DiBn0-4 0
A solutior® of 405 g (0.71
nmol) of
a-(1-ben ;yloxy-?-@loro-isom

<

comFDound

I—\:)U'I

37

Example | Starting

Table 2

V H T,
tinehn-6-loxy)-1-3

hydroxy-propyl)-cyclooctylFc
arbamic acid tert-butyl ester
(59) in 5 rit of THF was

| R - T of




isoquinolin-1-one (62) were
WG 2008/677556 prepared as tge

hydmr‘hl ride ntIn\/\/ing the

PCT/EP2007/011169

Method

standard
uprocedur

deprotec
e describe

ion
xel for the

[min]

ssynthesigeof

B ‘7r~|e 4-¢

5
o)
A
O

M+HT | Re

°WO

“”)an1 0%

65.2 !«2.
D

Chemical Name

[AaVAVAS =V g |

=
EH_\
=
D
O
]

- 5
an
o
0
O
_|

7~

ﬁ(—one

X

R isouing)
aprol¥(
&

!,'_aro.w ) Rykighe

=
=
© 3
g2+

[@ni‘-ﬂ’-a

ANOXEI

Ohe@of@?gﬂ
Iin-‘gma

aso%ino

3

Product

svrf'fhe3|

XK
=
5
e (54 R MRiho

Z .
zed #sing

-\

compound

procedut

®[4.41-be

e describg
synthesis of

Zyloxy-7

ad for the

€hloro-isa

=1 O T O

Example | Starting

guinolin-
10d|hydr

6-yloxy)-1-
QAXY-propy

H(2,3-
) cycloh‘

D

mie_ant

vt 1

il
xyl) carbamic-acic tert- bty

ester (56) starting from 00.0
mg (0.16 mmol) of
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Starring from 50 mg (0_09
WO 2008/077556mm0|) of PCT/EP2007/011169
15-(1-benzyloxys7-chloro-ise
guinolin-6-yloxy)-1-.
B-(tr 3"5'4'85“@@@(‘2?3?@%'@%@@@)@5*@5@%#@%1isoquinoﬁn~1 -one
“9) ooptyli-carbamic acid

645-amiyno-542. 3pd|hydr Xy-p
ropyl)-cyclooctylox hloro
-2H-isoguinfilin-1- one”(64)
55.0 mg (017 mrapd qfffe e E O NI E FIC ANt IR h@gloxy)-7-chioro-2H-
isoquinolin- 1-0net(ﬁ%vﬁ?dlfﬁ>efﬂaﬁa@.ﬁf)ﬂaw?ﬂgnd molecular sieves 4 A

were added. Then, 45.8 (O Ca rnna)!) gﬁ tnetial aésa'i%ﬁrl .5 ub (1.65 mmol) of acetic
acid and 52.6 mg (0 b ?9 mmop genzat wer, ]@dded After stirring for 60 min, a
gbcir

solution of 31.2 n‘QQQ&) |§§f %C dn e m 0.5 mL of methanol

was added dropm&ymw&tm was stirred first at room temperature, the at 70 °C

until complete coifye(BISv#-@NANAOFA-<BVMCIORE @PYd=nd the soivent was

removed under réqv:éy pressure. The residue was dissolved in dichioromethane and

washed with saugiefyQUpeyy FEEBIBTHILP ZOOT/(5e0ueous phase was

the reextracted th j}g@ dxchloromethane the organic phases combined, dried
over magnesium st and evapjrated The res; dre was EHated with 2-propanol,
filtered, and the pgy f om g’ll' % mg of t]he title compound

could be isolated mqun@lﬂﬂaél-r@ﬂz%o(&l)weﬁéd@) Detected mass: 423.3
(M), 0.82 in, 0.84 min (Method C).
Detected mass: 395.2

The following two dui ere obtained as hydrochlorides by the general procedure

for the reductive ai? ndﬁ reaSuoe ccrﬁecﬂ‘fb%asyg cﬁxét 43 (trans-4-

benzylamino-4- cyclopropy -cycl in- 1-one (49) using 6-

X H-is:

(4-amino-4- cyclopré;lqglgw y)ri rz‘z:so umé rE'— -one as
diastereomeric m;}{a iy QS)Z)H\slﬁ%qm ( 5) and the corresponding
aldehydes or keto PO MG (%)ilgaﬂsd49dg:t{9eé4unﬂed by preparative HPLC
and lyophilized fropm i M) agyf water.

dicxa-spiro[4.5]decan-8-ol

were dissolved in 39 ml of

dimethyl acetamide and 283

mg (11.8 mmol) of sodium

hydrlde (60%) were added.

V. O o R I Y Y o Y-
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1
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yclohexyll-amide (68) 15 To
a solution of 200 mg (0.49

o o IN
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with dichloromethane and the
WO 2008/677556 Comblned Organlc phases PCT/EP2007/011169
were concentrated in vacuo.
The title compound was
[1-Allyl-4-(1-bendG el @ teclogsuantmisidne cgfohexyi-carbamic acid tert-
butyl ester (52) dlestereomers in a purity

1.93 iR (Method di'j\(
Detected mass: 607.2°

To a solution of1 ( 87 m o) of 1.a 1 be Z on hloro isoquinolin-6-

M
yloxy)- cyclohexylamme 8§n-51) q_ 4d h%romg at 0 ere added 938 mg

(4.30 mmol) of ds)QA‘I %y}cz D&QLQEQB%ML%QQ H”Q@ f triethylamine. The
reaction mixture ‘J\Bs'lstm@ar(ﬁg)t anaa%erﬁu\,ldeflrzbemg concentrated in
vacuo. The resid@@/mgs(@:c&&immg, (Déred over celite and evaporated.
1.14 g of the title WWWMﬁﬁF@eﬂwmem in a purity
sufficient for furtharéi:dversion. Rt = 1.83 min, 1.88 min (Method I). Detected mass:

2200 0_penzyl-4-17-chloro-2-(4

[4-(1-Benzyloxy- JG%WQJ&V ngﬁm) 1:](3 Q%Qx;;lv«gp\g -cyclohexyl]-
carbamic acid terbcMgierHrSQQU|n0“n -6- yIOXy CyC

lohexylyarnide (crude, 68+

were di ed @ my.of

frifluoroaceticeacid \rgalnlng
h

200 pt®bf water and

in 10 a microwave oven
2.87 mi (1.43 mnkdD @ eG.Efl@foﬂmh.oMﬁrhﬁmlvwaﬁded to a solution of
250 mg (0.48 mraitidiedvardstheise agti®moquinoling-yloxy)-
cyclohexyl]- carbaﬁrﬁmm w‘asete'\@pm—aitéwf a'q'(ﬁ@ The reaction
mixture was allov\eﬁfdvérrbtfadﬁﬂ ngeg)éep gﬁlétl@are being cooled to 0

°C. Then, 5 mL of 3M a@ueous sodr )é of 30% aqueous hydrogen

peroxide were ad\c{eg s the mixiure was stlrred for ? h. The mixture was

extracted twice WR?§MIL@J§ C\;QLHQ m%%téx@éturated sodium chloride
solution, dried ovWﬁJ@eﬁ&kﬁﬁaH Qxd Borlmtrkfgg:/l; vacuo. 196 mg of the title
twice and lyophilized. The
respective residues were
redissolved in water and

| P P - . LA I B o
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dichloromethane/2-propanoi
WO 2()08/077556(3:1) and the combined PCT/EP2007/011169
organic phases.were
concentrated in vactio. The
compound 53 comtiitll;@is@@mp}@{md was-isalated - purity sufficient for
further conversiorglg R M éfstirad) e=wraiktoase Bf 3 (M+H").
diastereomers in aFPurlt

6-[cis-4-Aminc-4- % -fy oxi/ é)mf)fbclycfﬂ‘ﬁﬁ% 7-chloro-2H-isoquinolin-1-one (54)

and 8- [trans-4~ammo~4 )'* hydroxy-pro iicycfhégloxy} -7-chloro-2H-isoquinolin-1-

one (55) conversion.

Q\/Iethod C). Retected mass: on
HN/ (Meht"). 10

6! 1ino-4-phe —

2

132 f 8- —y y) (7 CthfO i Ighodﬁ{ugﬁ(‘i)lﬁi 2H-] [
mg of 8-[cis<4-amin xydmzfy -cyclohexylo, -chioro-2H-isoquinofin-

1-one (54) and 19 mg c[f] g[t ns—i amino-4- m oxy propyl)-cyclohexyloxy]-7-

chloro-2H-| |soqu|n£”:| eoFFQEEBR@QQQhZ ey\égr;%rochlondes from 184 mg
(0.34 mmol) of [4-@Wdca§od;lﬁ5$@ﬁ@9mr 1G-nydroxy-propyi)-
cyclohexyl}-carbarTa iCELIEED RO A DD4MOE @2ABrd deprotection
procedure describfﬁmb«i:)smipesis of 6-(cis-4-amino-4-cycloprepyl-cyclohexyloxy)-

7—chloro-2H-isoqu*2?lﬁ1bTﬁ )P @pa%o'zovgﬂiwﬁﬁfeparaied by

preparative HPLC and. lypphilized Tr N HCl and water. R = 1.93 min (54), 2.01 min
(55) (Method H). Detecied mass: 351.2 iM H".

[4-(7-chloroel-ox0-1,2-dihydr

[4-(1-Benzyloxy-7-Choro- -isoquinolin-6-yloxy)-1-(2,3-dihydroxy-propyl)-cyclohexyl}-

carbamic acid ten—l@segumolln -6- onxy) -1-phe
|-

Y Siing in
) arg%ous
HCi 1) until compl

conversion. The reactl
A solution of 100 nmmmeo\)\pa[s-a@@ﬂ@@qntvat\@d:moro—isoquinolin-B-
yloxy)-cyclohexyi}aaﬁanis Eﬂfqlft@dumlysﬁréb araamvee of 250 uL of water
and 500 pL of acetprrm@reafeﬁ @iﬂf é%{ﬂ\eéw mmol) N-methylmarpholine

oxide monohydrate 24 0 (1 91 o ) Hofa2 5°/ﬁ Sf(utson of osmium tetroxide in

tert-butancl. The m!x!ure Was s rre a roomepera ure unrn‘ coEplete conversion

N NCI twice and
Iyophlllzed The respective
reS|due was redissolved |n

P R [ P P - [
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1-(4-Fluoroopheny8-2-cso-cy
womomsss clohexanecarbonitrile (73) 10cwerzommiie -
102.5 g of crude,
5-Cyana-5-(441uoro-pheny0-
was indicated byzws.ﬁt'@)@&ﬁbh %&Qﬁ:ﬁ&EhﬂXNJjﬁtion of saturated
agueous SOdiuma@idemle'Ehy‘I aster (&@}W@T &er magnesium sulfate
and concentrateﬁ Pg &6 Rf/@rdel H—@—g@zm—?cyfﬂoro-iscquinotin-6—ytoxy)—‘i ~(2,3-
dihydroxy-prop yléct‘ﬁ%[ﬁ’?j'f car_bf@crﬁ:rf tarfbdwﬁ%er (56) could be isolated as

mixture of stere Som&f'so‘éhlbgrzlén na Me H%C r%etgct ma;s 557.3 (M+H").

&-[4-amino-4-(2, ﬁntgijm&%%%gﬁxm%%%rm%oquinoﬁn—1—one (57)

ref useg for 4Qh. Thmmlxture
was ¢ s
the residugwas t2 &p, up in

Water and extracted Wlth

16.4 mg of 8-[4-a rﬁtr 2 3- dn.i/dr x;/du clohiygoxy] -7-chioro-2H-isoquinolin-
SOl gn rochlprid

1-one (57) could e i ted as the of a mixture of sterecisomers

according to the QQ!EQrp !Q@ Q&%@Ag“h s%rr éd for the synthesis of 6-(cis-
4-amino-4- cyc!oM@K@c%My@%@th&tﬁ p&!mr%hn 1-one (41) starting from
60 mg (0.11 mm@iRd 1OVey SOTHHD SYUTaESS-yioxy)-1-2,3-dihydroxy-
propyl)«cyclohexﬁ-m%g{jpat:gd %r@pyﬁeggp min, 0.85 min (Method
©). Detected masp R & e product was

DU ifi g sili el o
[1-Allyl-5-(1-benzyloxy-7-chioro- r oguinojin- 6 oxy)-cycloogtbl]-zfrbamrc acid tert-butyl
ester (58) chromatograp Yy 10 give .

g of the desired product. R 0
1.26( thod C).
Deté : 218 )ﬁwo.

208-(4>EFIuoro-phenyi C,)4-d|o
saffipiro[4.5]deca -carbon

Following the prol:UJEg Jez4ged2r§ tg QIthesrs of [1-allyl-4-(1-benzyloxy-7-chioro-
isoquinolin-6- yloxl) MDF&MQ&%Q%Y&)JL@T@@(B@VZ 34 g of [1-allyl-5-
(1-benzyloxy-7- c!@i@h@@%}m@ﬁﬁﬂlﬁ c(a]ﬁ)nc acid tert-butyl ester
(58) were syntheyde HiZEE W eiehinoBST MO (8.87 mmo) of 1-
a"y"s'“’be”Zy‘%ﬁrﬁ@?ﬁ‘é?ogﬂf‘ﬁ'lﬂ‘%?éfﬁ?%ﬁ\@mi“e (39), 2.90g (13.3

glycol and 1.5 g of p-toluene

sulfonic acid were added and

the mixture was refl used at a

™ - - - O~ . . LA LS
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15 magnesium sulfate and
woxmnTsssevaporated to dryness to pewErzozoiie
give 29.85 g of the desired
product_ IR, =1.81 mm
mmol) of di-tert-{ M @thi@ekBinDetecte dima SSisthylamine. The titie
compound 58 we2 ifisY t(Mthé) chiematography. R, = 1.97 min (Method 1).
Detected mass: 5FZL° Mtroro-pheny1)-1,4-droxe

iro[4. 5ldec -8-yll-cambemi

[5-(1-Benzyloxy- 7 -chilorosi inbiin-G-yloxy ) 1-(3 v-propyl)-cyclooctyl}-carbamic
it terbutyl 0o (€ 9 id benzyl eier 7By et

203g of

~ -88%
a-sSpiro[4-5] -- -;@arboxy

lic acieh (75) and 3.3l of

triethyl amine W&ﬁkdlssolved
1.14 g of [5-(1 bétgyég % 915«95}{059 é'ﬁ/lgxr;})q (Agfdroxy -propyh-cyclooctyl]-
carbamic acid te@@ty?e&?’(@lver@tﬂg% médg the procedure described for
the synthesis of [ph GSQJ%@Fytiﬂ&ldﬁu\M&&-aﬂQ&@ -hydroxy-propyl)-
cyctohexyl}-carququ';g@ty'rrqqg ERIXErETYYaS 7 g (2.12 mmol) of [1-
allyt-5-(1- benzyl%hﬁéaoﬁwaﬁf yW@yrlooctyl] -carbamic acid teri-butyt
ester (58) and 12'\/|7817 ﬁﬁiﬁb%mtiﬁﬂ—') Ri=1.71 min

(Method 1) Detecied g2 §45%%3n(1perature until
6-5-Amino-5-(3- g@,&y%&lﬂgcwaﬁogp/[gmmgﬁasoquinolin~1~one (60)

then the solytio s heated
to 90C ga}g@ﬁm{\ on
StOPped>34 mL et ienay!

alcottol were added and
168 mg of 6—[5-agiﬂfﬁﬁ@y&f%@ym%@ﬁﬂﬁﬂ@@—?H—isoquino!in-1-
one (60) were syfa?saeﬁ éstﬁésferigﬁnc-rahtérelﬁl Sl%ﬂﬂcélonde from 300 mg
(0.53 mmol) of | 5\/9 -benz Cé -7~ cha % o;umollnéélwﬁ é hydroxy-propyl)-

is
cyclooctyl}- carbamxc acr ster 50) using the standard deprotection

procedure desan@QJF%!@JﬂQ%r @qu @4@9: 45 grgopropyl -cyciohexyloxy)-
7-chioro-2H-isoqidinOhL UMY rFACEIBLR WEFR (Method H). Detected
mass: 3792 (M+aidded. The organic layer

was extracted two times 5

with IN HCI and once with

brine, dried over magnesium

D I T R Y R [ R
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£)113 WO
wonesns6008/1177536PCT/EP  reummammniio
7/011169 85 1.5,g of
[1-(4-Fluoro-phenyl)-4-oxo-cy
5-(1 -Benzyloxy—ﬁlﬂh@iﬁ'oylxjnQiarEbaﬁr)lif(ﬁ@id)xy-propyl)—cyciooctyl]-
carbamic acid teb@ﬂ@yﬂl?r@@tel’ (77) were

dis v ino30-€ fdry HE
boro 1y rldeCWerea d.

WheT conversion fva

complete, the mixture was

poured into 15 mL of water.
A solution of 40Spp{%‘a’gnawl[pgféd%@xzﬂgyoro-isoquinolin—6~yloxy)~1~(3—
hydroxy-propyl)- Cé?f&itﬁibcﬁrbérf‘%ﬂd Hr@r%ﬁa fﬁ) in 5 mL of THF was
dropped into a suspensuon of 31 78 mmol) of sodiu ride (60%) in 5 mL
THF at 0 °C. 88 u %9 mmo!fajédom\l\(!’%ne werz a gr{tgyand after stirring for 1 h
at room temperat\!x\g oﬁimé '65&@0@% TIQ%ctlon mixture was stirred at
room temperaturQQFmWICQEQ&HLQtJWS\A@Sen 5 mL of methanol
were added and @X{r@Etachardth Bein @edii@Ghaterial was purified by
siica gel chromalsaFe Y TRA A ESTLIrTFralstfertemieauinolin s yioxy)1-
(3-methoxy- propy@\?ﬁbﬁ\i/éfgaarfb aa Z)fﬁ é\é%f&r (61) as diastereomeric
mixture could be tsoetéd 1R( 89 ml(’f %h a él\/lseltl?%d . Detected mass: 583.3
(M+H").

product as a mixture of cis

6-5-Amino-5-(3-dRElolFARS- IS OIMRES 7 B LCiSisoquinolin-1-one (62)

iSO mer efegring-te_the

" OMe
pos |tr alc d
Z-amineybesng the najor

one.®S1 220 min (Method ET
Starting from 94 r@é}@@t@ﬂ cﬁﬁ%égengﬂﬂ ?hloro isoquinolin-6-yloxy)-1-(3-

methoxy-propyi)- Kd ﬂo if acnd tert-butyl ester (61), 48 mg of a
diastereomeric mixture of 6 amlz ﬁ methoxy-| p l) -Gy octyloxy 1-7-chloro-2H-
as

isoquinolin-1 one%muggi %93890 r}é{lo ihg the standard
deprotection procy&l'gg};@%@m ﬂ(g s%}hemuhgo(&l 5g'nno~4 -cyclopropyl-
of
[1-(4-Fluore-phenyl)-4-hydrox
y-cyclohexy4)-carbamic acid
benzyl ester (78) were

DN R P L . o N | P o
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added and stirring was
wonmrEss continued overnight. Water  rerepzoronies
(ca. 19 mL) was,added
carefully and the mixture was
cyc!ohexyloxy)—7@!)@[2%te:dukﬁ¢im—one (41). Ry = 2.38 min, 2.46 min (Method H).
Detected mass: it flordmethane:isopropanol
3:1). The combined organic

[5-(1-Benzyloxy- %é é?’ lmgoig)?ﬁ)& é)féa ?t\?\hgéxy propyl)-cyclooctyll-

carbamic acid tert-blityl ester

wit Wafer and once with

brine 8 @
Sulf
dryness. The crud%matenal

was taken up in ;(qaté?r and

58 mg of [5-(1- ber}/zggw Eloercglsgoulrr.\%mﬁg\léxey) -1-(2,3-dihydroxy-propyl)-
cyclooctyl]- carba&%mgm‘! gg/! S| ( ) S synthesized using the procedure
described for the KRB IEIEH WASIAKER AR A h-6.y10xy)-1-2,3-

dihydroxy-propylSRaH a0 0f tneth amnoks)

starting from 90.0[rlg0 fenmaini ngllpﬁe@j@thY -chloro-isoquinolin-6-
yloxy) CyC'OOCty’}Wfé’g”fﬂfé?éabﬁtffeﬁ?r @la) 3@7(0 23 mmol) N-

methylmorphohnerﬁxxde nfofﬁédraégri?e%fg Sairgf)lééa 2.5% solution of

osmium tetroxide in tert-butanol. R, m( th d I). Detected mass: 585.3
(M+HY) the hydr ochloride e Cis
isomer (referring to the

8-[5-Amino-5-(2 mﬁdtdﬂrﬂr@fl)a;l@m ﬁmdﬂoro 2H-isoquinolin-1-one (64)

amin = nin
(M fr . De o MéSS:
477 2 (irlithr @'A! ditiori °°

matefial could, if wanted, be
Starting from 50 rigéq gii:é\ao?ﬁsﬁ](‘léﬂrég éfhloro isoquinolin-6-yloxy)-1-

(2,3-dihydroxy- pro yi)- cycfoocty( carba ac:|d € butyl ester (63) were prepared 12
mg of 6-[5- ammo 9d|hy%rox pro;p xcpoo yioxXy]-7-chloro-2H-isoquinolin-1-

one (64) 20 cias L RMAINDEL AESMLNGTEAMng 1o st
deprotection proc@dﬂap&ﬁﬂg{ﬁﬂ tﬁﬁc s‘]hl@slmghﬁﬁ -amino-4-cyclopropyl-

liquor.
64cis-4-Amino-444-ifluoro-ph
enyfi-cyclohexyloxyl-7-chlore
-2H-isoquinolin-1-one (81)

1 IR ~L N\ AF™SNAS™S . . .
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[,H+INIi Co edi CO -'n Co
wonwimssiChemtcaf Name 1 pJlaHyl- reversomiiies
| cyclohexyloxy)-
7-chlora-2H-
cyclohexyloxy)—ﬁs@@l{giﬁﬁﬁ@@fﬂamﬂ}@ﬁ01). R = 0.82 min, 0.84 min (Method C).
Detected mass: G5B fA3-4-Arnino-4- phenyl-
cIohef Ihx ) 7 nkle,,,OU

7-Chloro-6-(1,4- w\a»s ire C-i 8~y oxy)-2-(4-methoxy-benzyl)-2H-iscquinolin-1-
pnpo

one (65)
]
peVesae!
o]
N
e

1.49 g (9.44 mmol) of dioxa-spiro[4.5]decan-8-ol were dissolved in 30 ml of dimethyl
acetamide and 283 mg (11.8 mmol) of sodium hydride (60%) were added. After stirring
for 30 min at room temperature a solution of 2.50 g (7.87 mmol) of 7-chloro-6-fluoro-2-
(4-methoxy-benzyl)-ZH-isoquinolin-1-one (10) in 20 ml of dimethyl acetamide was
added and stirring was 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-Chioro-2-(4-methoxy-benzyl)-6-(4-oxo-cyclohexyloxy)-2H-isoquinolin-1-one (66)

o\©\/ = o
N [ L
cl o

o}
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 (85) 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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chromatography to give 630 mg of the title compound. R, = 1.81 min (Method B).
Detected mass: 412.2 (M+H").

7-Chiloro-6-(4-oxo-cyclohexyloxy)-2H-isoquinelin-1-one (67)

- O\@
HN
Ci o]

o]
800 mg (1.94 mmol) of 7-chloro-6-(1,4-dioxa-spiro[4.5]dec-8-yloxy)-2-(4-methoxy-
benzyl)-2H-isoquinolin-1-one (65) were dissolved in 3 mL of TFA and heated in a
microwave oven at 150 °C for 3 h. Methanol was added and the reaction mixture was
evaporated. The crude product was purified by silica gel chromatography to yield 230
mg of 7-chloro-6-(4-oxo-cyclohexyloxy)-2H-isoquinolin-1-one (67). R¢ = 1.02 min
(Method C). Detected mass: 292.1 (M+H").

2-Methyi-propane-2-sulfinic acid {1-benzyl-4-[7-chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-
dihydro-isoquinolin-6-yloxy}-cyclohexyl}-amide (68)

o _ o
N
cl NH
o 2
o Z/

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(1V)
ethoxide and the mixture was stirred at reflux overnight. The reaction mixture was
cooled to 0 °C and 1.22 mb (2.43 mimol) of a 2 M solution of benzylmagnesium
chioride 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 mixiure was extracted
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with dichloromethane and the combined organic phases were concentrated in vacuo,
The title compound was isolated as a mixiure of diastereomers in a purity sufficient for
further conversion. Ry = 1.89 min, 1.93 min (Method C). Detected mass: 607.2 (M+H™.

6—(4-amin0-4~benzyl—cyclohexyloxy)~7-chloro~2H-isoquinolin»‘! -one (69)

O

a NH

2

o}
50 mg (0.08 mmol) of 2-methyl-propane-2-sulfinic acid {1-benzyl-4-[7-chioro-2-(4-
methoxy-benzyl)-1-oxo-1 ,2-dihydro-isoquinolin-6-yloxy}-cyclohexyil-amide (crude, 68)
were dissolved in 1 mL of trifluoroacetic acid containing 200 uL of water and heated in
a microwave oven at 150 °C for 1 h. Methanol was added and the reaction mixture was
evaporated. The crude product was separated via preparative HPLC. The resultant
trifluoroacetates were taken up in 1N HCI twice and lyophilized. The respective
residues were redissolved in water and lyophilized again to yield 3 mg and 2 mg,
respectively, of the separated diastereocisomers of 6-(4-amino4-benzyl-cyclohexyloxy)-
7-chioro-2H-isoquinolin-1-one (89) 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-oxo-1 ,2-dihydro-isoquinolin-6-yloxy)-1-
phenyl-cyclohexyl}-amide (70)

= o
HN [ l :
Ci flﬂH
O =S
O/

o

To a solution of 100 mg (0.34 mmol) of 7-chloro-8-(4-oxo-cyclohexyloxy)-2H-
isoquinofin-1-one (67) in 3 mL of THF were added 44 mg (0.36 mmol) of 2-methyl-2-
propanesulfineamide and 144 pt. (0.68 mmol) of titanium(1V) ethoxide and the mixture
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was stirred overnight at reflux. The reaction mixture was cooled to 0 °C and 0.86 mL
(1.72 mmol) of a 2M solution of phenylmagnesium chioride 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 was filtered through celite. The mixture was extracted with
dichloromethane/2-propanol (3:1) and the combined organic phases were
concentrated in vacuo. The title compound was isolated as an inseparable mixture of
diastereomers in a purity sufficient for further conversion. R; = 1.38 min {(Method C).
Detected mass: 473.2 (M+H*).

6-(4-Amino-4-phenyl-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one (71)

> o i (]
HN
cl NH,
o

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-oxo-1 ,2-dihydro-
isoquinolin-6-yloxy)-1-phenyl-cyclohexyll-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 triflucroacetate was
taken up in 1N HCI twice and lyophilized. The respective residue was redissolved in
water and lyophilized again to give the hydrochloride. Ry = 0.81 min, 0.94 min (Method
C). Detected mass: 369.2 (M+H").

5-Cyano-5-(4-fluoro-phenyl)-2-oxo-cyclohexanecarboxylic acid methy! ester (72)
N
Q il

o
E

70 mL of methyl acrylate and 44.4 mL of 4-fluorophenylacetonitrile were dissolved in
200 mt of THF and 50 mL of methanol. 150 mL of a 30% solution of sodium methylate
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cyclohezyloxyj-4;
benzyl-7-methyl-2Hisoquinol
in methanol wereiﬁdd]ed@lﬂ@/. tddddud @l agrr;ylatﬂlsm temperature for 15h
and for 4h at 50tEfRe Iiyﬂg;e @Wt@lﬁexyd@)éﬂpe?amre and poured onto

cooled 2N HCL Tshiteso~ PRI St CyerIOlin 2 st three times, the
combined organiﬁﬁﬁbvd:ﬁ@ftracted with water and brine, dried over sodium

sulfate and evaporated to dryness fo give 101.5 g of crude product, that was
sufficiently pure for further conversion. R, = 1.60 min (Method C). Detected mass:
276.2 (M+H").

1-(4-Fluoro-phenyl}-4-oxo-cyclohexanecarbonitrile (73)

o F

{H
N

102.5 g of crude 5-Cyano-5-(4-fluoro-phenyt)-2-oxo-cyclohexanecarboxylic acid methyl
ester (72) were dissolved in 680 mL of ethanol. 170 mL of conc. hydrochloric acid were
added and the reaction mixture was refiuxed for 40h. The mixture was evaporated to
dryness, the residue was taken up in water and extracted with dichloromethane. The
combined organic layers were extracted with brine, dried over sodium sulfate and
evaporated fo dryness. The crude product was purified by silica gel chromatography to
give 50.4 g of the desired product. R, = 1.26 min (Method C). Detected mass: 218.2
(M+H").

8-(4-Fluoro-phenyl)-1,4-dioxa-spiro[4.5]decane-8-carbonitrile (74)

9 -
(o]
Iil
N
25 g of 1-(4-Fluoro-phenyl)-4-oxo-cyclohexanecarbonitrile (73) were dissolved in 850

mi of toluene. 8 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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allowed to cool down to room temperature and extracted twice with saturated sodium
bicarbonate solution and once with brine. The organic layer was dried over sodium
sulfate and evaporated to dryness to give 30.15 g of crude product, that was
sufficiently pure for further conversion. Ry = 1.47 min (Method C). Detected mass:

5 2622 (M+H").

8-(4-Fluoro-phenyl)-1,4-dioxa-spirof4.5]decane-8-carboxylic acid (75)

C Y

o}

HO o}

30.1 g of 8-(4-Fluorc-phenyl)-1,4-dioxa-spirof4.5]decane-8-carbonitrile (74) were

10 dissolved in 91 mL of ethylene glycol. 19.4 g of powdered potassium hydroxide were
added and the mixture was heated to reflux until conversion was complete.
The mixture was allowed to coot down to room temperature and poured into 300 miL of
water. The pH was adjusted to 4 by addition of 2N HCl and the aqueous layer was
extracted with ethyl acetate. The organic layer was extracted with brine, dried over

15 magnesium sulfate and evaporated fo dryness to give 29.85 g of the desired product.
Rt = 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}
’ O/\©

20 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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temperafure until conversion was complete, then the solution was heated to 80°C until
gas evolution stopped. 3.4 mL of benzy! alcohol were added and stirring at 90°C was
continued for another 18h. The mixture was allowed to cool down to room temperature
and 500 mL of ethyl acetate were added. The organic layer was extracted two times
with 1N HCl and once with brine, dried over magnesium sulfate and evaporated to
dryness. The crude product was purified by silica gel chromatography to give 2.85 g of
the desired product. Ry = 2.52 min (Method E). Detected mass: 386.2 (M+H").

[1-(4-Fluoro-phenyl)-4-oxo-cyclohexyll-carbamic acid benzyl ester (77)

o F

2.75 g of [8-(4-Fluoro-phenyl)-1,4-dioxa-spiro[4.5ldec-8-ylj-carbamic acid benzyl ester
(76) were dissolved in 30 mL of acetone and 15 mL of 5N HCL 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-H0").

[1-(4-Fluoro-pheny!)-4-hydroxy-cyclohexyl}-carbamic acid benzy! ester (78)

HO F

NH

O)\O
O
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1.5 g of [1-(4-Fluoro-phenyl)-4-oxo-cyciohexyl]-carbamic acid benzyl ester (77) were
dissolved in 30 mi of dry THF and 182 mg of sodium horohydride were added. When
conversion was complete, the mixture was poured into 15 mL of water. pH was
adjusted to 2 by addition of 2N HCl and the aqueous layer was extracted with ethy!
acetfate. The combined organic layer was extracted with brine, dried over magnesium
sulfate and evaporated to dryness to give 1.38 g of the desired product as a mixture of
cis and trans isomers, the cis isomer (referring to the position of alcohol and Z-amine)
being the major one. Ry = 2.20 min (Method E). Detected mass: 344.2 (M+H").

4-Amino-4-(4-fluore-phenyl)-cyclohexanol (79)
HO F

NH,

0.5 g of [1-(4-Fluoro-phenyl)4-hydroxy-cyclohexyl]-carbamic acid benzy! ester (78)
were dissolved in 50 mL of methanol and 57 mg of palladium on charcoal (10%) were
added. The mixture was siirred under a hydrogen atmosphere until conversion was
complete. The catalyst was filtered off and the organic layer was evaporated to
dryness fo give 290 mg of the desired product. Ry = 0.73 min (Method E). Detected
mass:; 175.2 (M+H-HO-NH3").

Cis-4-(1-Benzyloxy-7-chioro-isoquinolin-6-yioxy)- i-(4-fluoro-phenyi}-cyciohexylamine
(80)

NH,
= © ©\F
N
Ci
OBn

285 mg of 4-Amino-4-(4-fluoro-phenyl)-cyclohexano! (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-8-flucro-isoquinoline (11) were
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644-Amino-4-(3,57-

dimethyl-phenyl)-
added and stirind)He lﬁ'iiiaj)éy&v@)ﬁy‘}?m'ater {ca. 10 mL) was added carefully
and the mixture Wi €4y 218 <ichiSOGUAMGIMebO1¥ES:1). The combined
organic layer was extracted twice with water and once with brine, dried over
magnesium sulfate and evaporated to dryness. The crude material was taken up in
water and lyophilized to remove remaining DMA, the remainder was taken up in a
small amount of methanol. The remaining precipitate was filtered off to yield 337 mg of
the desired preduct as the hydrochloride of the cis isomer (referring to the position of
alcohol and amine). R, = 2.35 min (Method E). Detected mass: 477.2 (M+H").
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-phenyt)-cyciohexyloxy}-7-chioro-2H-isoguinolin-1-one (81)

HN =

316 mg of [cis-4-(1-Benzyloxy-7-chioro-isoguinofin-6-yloxy)-1-(4-fluoro-phenyl)-
cyclohexylamine (80) were suspended in 3.5 ml. of isopropanot 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 fo isolation of 254 mg of the desired product as the hydrochioride.
R = 1.72 min (Method E). Detected mass: 387.2 (M+H").

Sometimes, smafl amounts of the corresponding trans isomer could be isolated by
HPLC purification of the evaporated mother liquor

The following examples were prepared as the hydrochiorides following a simitar
sequence as described for example 81, starting from the designated starting materials.
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OD VAIN 1VO419110
WO 2008/077556 644'Am|no-4-(2,4- PCT/EP2007/011169
difluoro-phenylys
eyclohexyloxy)-7- methyl-2H-
Bicyclo[3.3.1nonig ¢ GEifnrOtimedidyryeketal (97)

1-one 614-Amifio-4=(2-
Sgof bicyclo[&S.ﬁU@ﬁ@-W?:e suspended in 27 mL of dry ethylene glycol
and 283 mg of p @WWH@WWF?@% éftﬁﬁ_@ ﬁla_rting materia|' Was
conerd 80 RS2 B BFBAEL " 2o e

acetate. The combinqir rﬁjﬂj@lay 6? washed with water and sat. sodium
‘sbifum su n

bicarbonate, drie(p oV 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 HC! were added. The mixture was allowed 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[3.3.1jnonan-2-one ethylene ketal (98)

o
HO\)

4.2 g of bicyclo[3.3.1jnonan-2,6-dione-monoethylene ketal (87) 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 80°C overnight. Heating was continued until no further
conversion was observed, another 22 mL of ammonia in ethanol was added
portichwise over the course of the reaction. The mixture was cooted fo room
temperature and 1.21 g of sodium borohydride were added portionwise. The mixture
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jr\ VI Benzyl nstrile Z4-
wonwrssidifluorobenzylnitrile PCT/ER2007/011169

2-F-benzyinitrilg,

2-F-benzylnitnle auliou
was stirred for 2?r£ﬂbz@5;|>our£ it Moo mL WEDaqueous ammonia. The formed
precipitate was fl@%ﬂ_@ﬁgW(&]}EﬁﬁﬁE@@?The aqueous layer
was extracted wr;r(ﬁzil/!ff@g ggcombined organic layer was dried over sodium
sulfate and evapcBait& ‘&FH sg ”ihi ﬁ'&jﬁ Hﬁi_uz‘ \@_s&]&ﬁhup in water and

lyophilized to give 1.9 e desired product. R, = g, {n (Method C). Detected
e 1953 (M+§:>mf)?5 ethyiene Ketal'(6 7y X

8-Benzyloxycarbonylamino-bicyclo[3.3. 1lnonan-2-one ethylene ketal (99)

433

1.87 g of 8-Amino-bicyclo[3.3. 1Inonan-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
benzylchioroformate 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 suifate and evaporated to dryness. The crude product was purified by
chromatography o give 0.92 g of the desired product. Ry = 3.18 min {Method E).
Detected mass: 332.2 (M+H").

(6-Oxo-bicyclof3.3. 1]non-2-yl}-carbamic acid benzyl ester (100)
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V-Thrg H 5 q of
wo 000755 hicyclop.3.1Jnonane-2.6-diof e

e were suspengled in 27 mt.

of dry ethylene glycol and
915 mg of 6-Benz@ &BARG Bfip-toluenersufepicetyine ketal (99)
were suspended ATICHWETEBORIET, TAREY vt added. The mixure
was stirred for 2h§taﬂ’fﬁ§ maﬁr@‘)ﬁfeg\fa%ﬂs remaining liquid was slowly
added to sat. Na%:(?h%laﬁéﬁlj%ei"‘ﬁﬁ %?'a\;;\t/ead t\AétF dichloromethane three

times. The combined or%anicéaéer §as drieﬁ Cﬁ?f sodium sulfate and evaporated o

dryness to give O.\%%r;) thg' esi% p%‘(ﬂj f%@/qMQQ&%d E). Detected
mass: 2882 (k@Y€ wWas extracted with ethyl

acetate. The combined
(6-Hydroxy-bicycBIEQ AlfHE2 IR rawas dvashed (101
er and sat, sodium

silica gel chromat to
give 0.59 of the desired ©"
780 mg of (6-OxqyeyeRFCt 'BROY) FRitF 6 7 E e ester (100) were
— ”%Z%T??ﬁé“%?”}*%??%ég%ﬁ?éfz% o g
OTOnNyart ewereqase N er |L[§e .Ig'flgfor a , water was adaea any
justed to il

the pH of solution vlvasT3 a%us by addi HCI. The aqueous layer was

exiracted with et@%@&ggﬁrémgﬁe‘iom%wgg\fc layer was dried over
sodium sulfate a%Mak&@&aW@ﬂ@ead@@dl?Th@the desired product. R =
1.23 min (MetholTOIXiEH@VRS: @Howed o Stir at
room temperature for Ih. The
6-Amino-bieyclolG i REPIRE A E heutralized by
addition o;zg N-NaOH, the
acetone was
vacuo and there ing
aqueous layer wds eXtracted
with ethyl acetate and
dichloromethane. The
organic layer was dried over
sodium sulfate and

D R [ R . ] PR




15 over sodium sulfate and
WO 2008/677556 evaporated to dryness The PCT/EP2067/011169

crude product was purified by

chromatography to give 0.92
0.72g of (G—Hydro@-@@th@ikdmdcpls@du@& ,bR;yI%ster (101) were
dissolved in 50 mgpﬂ_r@tquﬁaCMémgdgllsi)qm on charcoal (10%) were
added. The méﬂu.éﬁfé{frm%gdrggzt?sphere until conversion was
complete. The cajgly; ﬁ_\rrasl igf 6‘9( 8e8r an" rIrglvas evaporated to
dryness to give 407 mg of the roduct Rz in (Method C). Detected
mass: 156.2 (vi+nL1NON-= 2- y1 “carbarnic aci

benzyl ester (100) iA Oh H"
The following exa%l;as—were 'm)epared _using]heJddMg%Hs@;uinolines and amino
alcohols, followin§/f €nilar procedure as described for the synthesis of 80 and 81.

20081077556pCi7EP211?17

/011169 95 915 mg of

8-Benzyloxycarbonylamino-bi

cyclo[3.3.1]nOnan-2-0One

ethylene ketal (99) were

suspended in 7.6 mL of

acetone and 2.9 mL of 5N

MCI were added. The

mixture was stirred for 2h.

the acetone was evaporated

and the remaining liquid was

slowly added to sat.

NaHCO3. The aqueous layer

was extracted with

dichloromethane three 5

times. The combined organic

layer was dried over sodium

sulfate and evaporated to

dryness to give 0.79 g of the

desired product. Rf = 2.87

min (Method E). Detected

mass: 288.2 (NPMM).

(6 Hydroxy-bicyclo[3.3.11non

AN oS '/ T L



15 extracted with ethyl
wo 80756 gcetate thregtimes. The
mbined organic layer was

ried over sodium sulfate

S Avanarabad fa-demae
Iu CVvVapuUl CUuU to UIyII-

ve 0.729 ofthe desireg
‘hrllmf Ri =™ 23 min &
Method C). Retected mass:
3.3 (M+1-). g
1Arnino-bicyclo[3.3.1]n
élgﬁl@Z) ZO.QQQ«I WO
DE/07 7556NOW 1, 20(
14906 032y -
é@@owt%@@ 35
OA¥_Snih S E

ha
yL)Caroariinc aclu pet

ster (101) were dissolv

) rake of methdnol and
g aIIadilj% char
)were added. The
mixtirefvas stirrge{ undey-a
h)dr@ atmosphere ur '
convérgion was segmplete.
The catatystwas filtereq off
and the organic layer was
evaporated to 5 diyness to
give 407 mg of the desired
product. Ri +/0.17 mm

Methotl C). Detected mass:

156-2-(M-+H-})-The-fellowing

exampfes were prépared &€

D .
ddina-the-dacianated
uorn lg (9 ) Ly UC |u| IGLCU

isuguinolines and amino

alcohols, following a similar
procedure as described for
the synthesis of 80 and 81.
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icutoom 011 1 durexp
woITES \WO 90091077556PCIVE "
1171069 99 o
6-(4-Aminomethyl-4-phen-cy
o--Aminomethy clofReHHORY P IIOTOZZ gt o (100
uinolin-1-one (108). 110" g
of °
4-aiRing 1-4-phentd-Cyc
lohezanol weré dissolved in 4
110 mg of 4—amin[un I&hgig\r%ygyllch}]@Ear%&grqusmeg in 4 mL of dry DMF
and 60 mg of sodg %QLHJ& QMQJ'Q@AM@E%S allowed fo stir for 20
minutes, then 14ﬁ@de@er£mmuﬁauuﬁa§qumoﬁne (11) were added.
Stirring at room t@lpOWRE 4O SliudomnPEnversion was compiete. Ethyl
acetate and saturBjpy megzofﬁ?eﬁutrﬂ@rmgiﬁfme phases were
separated and th?_g@w%wygﬁﬁm&\ﬂqgﬁﬁwfﬁiﬁe The combined

organic phases wefg dried sver sodium lfate, concentrated and the resultant residue
9 -|§8<Ejumcg|nr§ Cﬂ were
ve HPLG. The

was purified via prepary; ouphing product was dissolved in 5 mL of
triﬂu:roacetic acli3 Egagl eﬁy gglggvé\tljléom
The obtained TFEEERRAIALIIE WES R0t Bld@Eked. Atter dissolving the
residue in water Hﬂt“oﬁ}ﬁfh\lﬁrﬁ@m WBStitle compound was isolated as the
hydrochloride. RGO IV pletesiEthyleagetete EhgiM -
6—[4—Aminomethysfa—tl:lr?1r:e—d §?~chylcl:'ljorrg C’;P !l?r—igloero-ZH-isoquinolinJ‘one
. S6HHIBRR NS dEey The

phases were separated ang

the aqueous phase wag

The i By

. NH,
phase Lied over
sodiumysulfate, concentrated

110 mg of 4»ami%€1h§hﬁ4@§!éﬂ@ﬁlﬁ)£%i@l@l&l 18- dissoived in 3 mL of
dry DMF and 40W@5$Wﬁ‘iﬁﬁiﬁhéﬂa‘epﬂ®@aﬁaﬁmee was aliowed to stir for
20 minutes, therNUEZ mEDof de@o@oimmgnpmmfyi)—m»‘tsoquinoﬁn-1—
one (10) were 3M§W|§§6W@ (tj:r\iwla‘arguﬁtueffconﬁnued untit conversion was
trifluoroacetic acid and
allowed to stand overnight.
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The obtained TFA salt was
wo T dissolved in 2 N HCl and ~ P<""®
evaporated. After dissolving
the residue in water and
complete. Ethyl af?ﬁbﬁﬁ Fzﬁpﬁtﬁﬁsody.lg mdﬁfotxﬁcé\ were added. The
phases were sepifﬂ% %;8?;}% %ﬁ)ﬁ d) gwas extiac{ed dnth ethy! acetate. The

combined organic ghasT-s' ried ov su te concentrated and the
resultant residue Was % e g)? gto J\te 121 mg of the coupling

product, which walc;ls o!@um iM%lthQig’()&MlC acid and heated in a microwave
oven at 150°C un%tﬂ@%&dlﬁhaSSasgﬁa%d. The mixture was distributed
between 1N HCI (dti(ﬁ\ﬂwae_thk@fhe product containing layer, which in this case
was the organic |ﬁM3Amm?ﬁéWTis&b(o4hiWWd the crude materiat
was purified by H%Wﬁg“g 8%'% é&yf&%‘m t?e e'xﬂuoroacetate Ry =

1.25 min (Method Bf Deter ass’417.4 ( MT
hloro- -woquino Iml-one

6»[4-Aminomethy&l'@—a')o113%@nm—g/cgtexyloxy]—7—chloro-2H-isoquinolin«1—one

(110) 4-aminomethy14-(4-chloro-p
heny1)-cyclohexanOl wre
dissolved in 3 ill-

DP g, of S0ty
hyéi Qadded. The®
mixtuge was allowed to stir

Starting from 7. 2R ULIEE S L BE RN LR G in-1-0ne (10) and 4-
aminomethyMn(X—lf\loro—phenyl)—cyclohexanol, 6-[4-aminomethyl-4-(3-chloro-phenyl)-
cyclohexyloxy]-7- W@mqw|um@(w4mm ethpgiged as the
trifluoroacetate aWﬁéﬁ%ﬁl ?) czpqo&itgcbﬁ% ﬁ“'ID Iﬁ W (Method B). Detected
mass: 417.1 M*Bhe (10) were added. Stirring
6-[4-, Ammomethypltt(gggtm gr%mp?c@&ﬂgy}’\/%om 2H-isoquinolin-1-one
(114 continued until conversion

was WO

2008/11775S6PCT/EP20701

1169 190 complete. Ethyl

acetate and saturated

sodium chloride solution

were added. The phases

were separated and the

aqueous phase was

DY B R (. T PR B R Y T R
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101 " a O Starting from

WO 2008/077556 7_Ch|0ro_6_ﬂuoro_z_(4_methOP)((‘T/EPZOG7/011169
y-benzyl)-2H-Isgquinolin-1-on
e (10) and 4-
aminomethyl-4-(3-methw:phe
nyl)-cyclohexan

6-1 j %T@g?n:th
yl-pri thexyloxyl -7-C
hlore-21-1-isoquinolin-1-one

Starting from Y—Cr(;;élalmldngﬁxx@mﬁjmﬁds@&noﬁnJ—one (10) and 4-

aminomethyM~(3Wﬂﬁ@ﬁﬂﬁ}@f}d@eﬁ!ﬁsﬁd‘%@ﬁib@d-tl—(s-methyl-phenyf)—

cyc!ohexyloxy}-%fm‘rcﬁ@lm@und—o:b@@1_ 1R4uid b} Phined as hydrochloride

as described for Wu(Mé%ﬁgd%g)? W&éﬁtaded mass: 387.2

(MH). mass: 397.2 (M+F5).

6-{[4-Aminomethyl-4- ‘E dln[nLoxy ppe%w xL!o% @d)ﬂi g«!mro 2H-isoquinolin-1-

one (112) ethoxy-phentel)-cyclohexy/ox
y]-7-chloro-2H- |sogumol|n71-

one (112) 10 mu HNyz

Starting from

Starting from 7 ci?c)rr‘ro‘I IGnOc[rTc] gtz%relth%y(t?ehzyl)dZH lsoqum(?)lm 1-one (10) and 4-

aminomethyl-4- (32 lydlg gyll)q @R@aﬂg tG -[4-aminomethyl-4-(3,4-
dimethoxy-| pheny@%o@mémbﬂlséqi%bﬁ‘? one (112) could be
obtained as hydrﬂmﬂimxynﬁhhen:yﬂ:}nﬁy@lﬂ R@X.13 min (Method B).
Detected mass: 4pkaXyHT)-chloro-2H-isoguinoli

n-l-one (112) could be
6-] [4 Ammomethyb-b(ﬁéiﬁré gwﬁg)WHFgéomHﬁa%o -2H-isoguinolin-1-one

descrlbed for compound 109.

= 1.13 min (Method B).

15Detected mass: 443.2

(M+1-1").

6-(4-Aminomethyl-4-(4-flooro

-phenyl)-cyclohexyloxyl-7-chl

P . Y I - Y,
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0 Starting from
7-chlorme-fluerc=2-(4-rlettio
mhbenzyl)-2HsM0quinolin-1-1
0) end 4-
aminomethy1-4-(4-fiuoro-
md)-cyclishexancil, Q
6-14-arninometh @ fitiere
-pherfiy0- NH,
cyc i7-chloro-2H-is
oquincfin-1-one (113) could
Starting from %ctb@ %falh@ﬂegmz@ -2H-isoquinolin-1-one (10) and 4-
aminomethyl-4- (4ﬁ wgﬁfdrmgxa@l égt ég}m%&a\:M (z ﬂucz;o phenyl)-
cyclohexyloxyl]-7-ghloro-2H- |s %nljlll'r]; d ould be o al:jd ;s D:tected
;y:g:°:;:f":i;i%fﬁ%‘aﬂ“é%%msa é@%etected’% >
mass: 401.1 (M+1-).
6-{4-AminomethyB4dmArminaraietiysdiofd-Frith2H-isoquinolin-1-one
(114) oxy-phenyi)- cyclohemlloxyl -7
-chiorc-2Fhisequinclin-1-0he

(114) 0- 10 Startlng @

W 2008/077556 PCT/EP2007/011169

ne Il and 4C’

amlnometh 4-methoxy-
Starting from 7- chl rO- 6 ﬂu enzy#) j]H is0q nolm 1-one (10) and 4-

aminomethyl-4- (p enyb{ j e@%gr!}q aminomethyl-4-(4-methoxy-
phenyl)- cyclohex?&y‘}?Qmmghy J«-T%né{]ﬂm@:m be obtained as the
trifluoroacetate a%y@n%e)él)p&yﬁ: Id’]ﬁxyl@)ﬁy*t)ﬂ\%thod B). Detected
mass: 413.2 (M++0hloro-2H-isoquinolin-l-one

(114) could be obtained as
G—[4—Aminomethytﬁ—@f—fﬁ;ﬂn-%géé:@fglg§—7-chIoro-2H—isoquinolin—1 -one
e described for compound 109.

R =1.24 min (Method B)

Detected 15mass: 413.2

(M+HL).

6-[4-Aminornethy1-4-(4-rneth

yl-Pheny1)-cyclichexylomj]-7-

P P Y . ¥ I L - [
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Cl Starting from
woenTsss 7_chloro-541u0ro-2-(4-methd™ e

xy-benzyl)-2Hgsoquinolin-1-

one (10) and 4-

aminomethy1-4-(3,4-dichloro

-pheriyl)-cyclohexan

644-amingmey| -dic
hlorriph -cycletiexyioxy)-
7-chloys- -IZ&¢quinotin-1-0n

e (116) could be obtained as
Starting from 7- c%ﬁ@éﬁf[ﬂb%\géwﬁﬂgH |soqumolln 1-one (10) and 4-

Aminomethyl-4- (4d18ﬂsw& Iprb c_i(clchexano! 6] g' l~4 ~{4-methyl-
phenyl) cyclohexyé 1-7- chloro H xsoqumo - one é1 be obtained as the
trifluoroacetate as scnb;Ld cmAEL n {Method B). Detected

mass: 397.2 (MﬂQeteCted 15maSS 451 1

(M+117). 22C1 NH,
6-14-Aminomethy - B gimigeBoftuordtisoeuingliry-2-iscquinolin-i-
one (116) e 17) WO

11169 104 Staffing

3-bromm4 0
forgebe n@o ehyde, the Mitle
compg@und was prepared by

Starting from 7-%%0@%@0@9 (4 maggw&n%qHE&!ﬁ%lm i-one (10} and 4-
aminomethylA—(:@,éd}H%%Qi}m m@%mm&&%l@fwthym (3,4~ dtchioro—
phenyl)-cyclohe)@ﬁﬂuﬁmﬁrm@b&nﬂ|¢ﬂ6n€31)1GRctuEbe obtained as the
triflucroacetate 2DJSdriavmy (M@phﬂng% 1.35 min (Method B). Detected
mass: 451.1 (MPetected mass: 228.0

(Mii4D).
7'B’°m°'6'ﬂ“°"'S?§q-”(2fl'f?(f(]fbIore-isoquinolin-6
-yloxy)-1-phe yclohexyll-
methylami H, ,G1
123.3 mg of
4-aminomethy1-4-phenyl)-cy
clohexanol were dissolved in
4 rril of dry DMF and 60 mg

D R - PR . .
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Methyl
wonsn7isse (3.ando)-9-oxobicyclo[3.3. 1]y
onane-3-carboyylate (121) .0
(11 0 20 Following a
Starting from 3- b@hbblf&h@dnp{@ﬁ}@dmdf @le compound was prepared by the
same reaction se(@eﬁah@dj@w 99 is BB inoline (3). Ry =
0.91 min (Methodd RT{77EY ETAY ?%Fﬁé 2-
CH{4-(7- Chlcro—lsoqugm%%%t (p glog Iﬁme%' amine (120}
yI ester
mmol) was add e

to m?%

1-c gnyl-pyrrolidine
123.3 mg of 4—aﬁﬁ%eﬁﬁ#¢”@n9}gyuemm% aﬂdled in 4 mL of dry DMF
and 60 mg of soiﬁ*@ﬂﬂﬁd@ﬁﬂéﬁ@e@lﬁﬂ:@tm H/,as altowed to stir for 20
minutes, then 91 gdl.oQij_CWp))rms@Fyoline (4) were added. Stirring at room

temperature wasac@%il-ﬂfﬁrén tfm«mypi%\erfe?yl acetate and saturated
sodium chioride i%uéonbﬂe& f 8?3:'1 t éhases V{ere separated and the aqueous

phase was extravhed with Zgyl ac§Qg e C a; mq organic p%ases were dried over
u

sodium sulfate, come ﬁ!gn%gp\fj%d via preparative
HPLC. The obtal%m}rl{ai n@ﬁ@&eaq UQQQSn5@@porated After
dissolving the reiGEbic.acid I%x(ﬁh@rﬂﬂa ti)e\N&ﬁ@ound was isolated as
the hydrochioriden@] €l @ef aim@ejqeg;ﬁ.@gemgass: 367.2 (M+H").
continued for another 1 hour.
Methyl (3-endo)- gr%@ g&ﬁ@é wane 3- W@/Iate (121)
211081077556NIl 2007/0
11110 105 evap o%o and
the residue wag_partitioned
between ether and water.
Following a pubxa'ﬂae:r@q‘egani@nphagew\qags-wm commercial 3-bromo-2-
bromomethyl—prqnmsWW“W@W&%@ mmol) was added dropwise to
2 stied solioef4 FIESL §a| GFBABAECBRNE. 7 " 7

friethylamine (13L13 mi., 94 acetomtnle & g? mL). After the addition,

the mixture was ate? § @'@ and s{ irre or%\{wours%gf (L,Lémeous 5% acetic acid
(10 mb) was adéyl\f@t@atlxblmg ggt @Q)dor another 1 hour. The solvent was
evaporated to afford crude

methyl (3-endo)-9-
ozobicyclop.3. 11nonane 3 -ca

e 0 ol £ A™ 7\ .. L L L
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diphenylphosphoryi aside
WO 2008/077556 (3 9mL, 18.11 mi ned) and FerermTenis
triethylamine (2,52 mL, 18.11
20 mmol). The mixture was
evaporated and tl‘é@@ﬁl&ﬁuﬁﬁ@ﬁﬂoﬁ@iﬁﬁ@@{mﬂr@nﬁ{éter. The organic
phase was washé@ Mmﬁr,sa’tmrpgim’\’qyx Pfé at@dt was then dried over
sodium sulfate, fi%ﬁei@@e@paﬁﬂi igﬁfﬁré au%tntxﬁ}is' (3-endo)-9-
oo WA EPRRGREAGT S REUIE, TR =
Puiestnisocyanate solution was
Benzyl [(B—endo)—§ﬂghgyo§@.gl€rd8ammtﬁg

with anhydrous benzyj
alcohol (17.04 mL ‘!1 064
mot). The resudting:soiution

was heated at

overnight oled and

washed essively with
A ~ water and brine. The or&qpic

stirred solution of crude methyl (3-epdo)-9-oxobicyclof373. 1 jnohane-3-carboxylate

(121,5 g, 2548 rprrho §1§b¥c‘>’l§§e g&@q@%grméptg!alté%lth aqueous TN
NaGH (127 mL) suliatefltered@n@o-c for 1 hour. Ethanol was
evaporated and soneentaied-25 iRingaBuhtuuecus 1N HCL The
resulting aqueouJ iN@eQHyeresHd We Yrageperifiethanic phase was
dried over sodiurbgylfeih fﬁsﬁdﬁ@g@ﬁw teﬁegﬂrl\gg_(&endor&?—

oxobicycto[3.3.1]@0@1:\&3’5-%8?{& ?Hde@ﬁﬁa which was used without any further

purification.

Crude (3—endo)—QQooxmgg)BQQ]n(%é%g-g)ﬁoﬁ’c @c’id (3 g, 16.46 mmol) was
suspended in dry40§e11e%m1L€M§\xm¢suLb}equem addition of
diphenylphosphda)@ERCERChIMASSind BB d(hdttslabfine (2.52 mL, 18.11
mmot). The mixtVA/€s kept at room temperature for 2 hours, then slowly heated to
110°C and sins GOBIGPTIBEP & THEFEOTIBE soluton was sighty
cooled and treatTr/é‘gnTG%ugnérﬁ%?fohol (17.04 mL, 0.164 mol). The resulting
solution was he at 110°C qvernight, cooled and washed spccessively with water
and brine. The o éni-t:epl:la(éio :;séc]i-rhy g\j/’ere‘ros%( u&nI gtxgz,ofrér'ed and concentrated
in vacuo. The oil %&QQQ%@?&! IMW on silica gel to afford the
title compound ({.16293)%9417*1 :I@@eﬁmr.edetected mass: 288 (M+H™).
suspension of benzyl
[(3-end0)-9-0xobicyclo[3.3.41
non-3-Acarbamate (122, 0.7

N A A e e Iy " e
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WO
WO 2008/677556 20118/107556PCT|E22007/UIT/EP2007/011[69

11169 107 4
(3-Endo)-9-([1Tbenzyloxy)-7-

Benzyl [(3-endo) CRI@SQIBREEINGHIE- 800X\ b
oyclof3.3.11 nenan-3-@mine
(125) Toa solut| 0
(3-endo)-3-aminohi clo[3 3.
1]nonan-9- 0|% 11148g.
9,96 mr iin 5 anhydrous
Nisl-di lacetamide (8

To a stirred suspensrln c} benzy [(W §o)%qg>§g @[QC/ Q}non 3-yllcarbamate
(122, 0.7 g, 2. M%QQJH msme@mqgl (2@ n;%gadwdmm borohydride
(138 mg, 3.65 mmmﬁﬂ)ekmtiwtiﬂﬂ&s FilA@ at room temperature for 1 hour,

then poured ontol@RCLHOTR IR BLIPE. WA QY F@gbrated under reduced

pressure and thef@siu 1@aws§t/q~rd\6?ﬁdracted with dichloromethane. The
organic layer wa«téﬁcf \gi,m?réus sodium suifate, filtered and concentrated

under reduced pigssyre. The crEde b? ;%[(3 ﬁl’]dO) -8- hﬁ“i bicyclo[?; 3.1lnon-3-
yilcarbamate (123, O g was¥ am as a syn:am% lAQused in the next step

without any fmhg%(%gmﬂouiaﬁnﬂlwg&ﬁgﬁd L}. Detected mass:
200 v+t 0,87 mmol) was then added

and stirring was continued
(3-Endo)-3-amingizespifigy e THe' Sélspension

was poured onto j¢é and the

resulting aque phase was

extracted W|th

dlchloromet hane. The

Hydrogenolysns zhi(c ér dro é/ ‘Vggcé?,a a -3-yljcarbamate (123,

0.84g,290 mmo!) s carried out ano LE [es] ?alnmg 20% Pd{OH), (163

mg, 1.16 mmofl) ngrrx érgp rlé&m ﬁvg L@Il@\g i Fgcq was stirred 1 hour
under an Hz atm@M&V@@@l(@&%d'@nVMn vacuo to dryness to afford
(3-endo)-3- amtn&ﬁ@o@ﬂjﬂi&\@m}duﬂt C(% 3185 géynlantl mixture. The
obtained crude MELEB! mapisﬁeidﬂbyext step without any further purification.
Detected mass: ZR fgArfatography on silica gel

(eluting with 0 to 5 %

methanol in dichbromethane

with 1% ag. ammonia) to

LA N Y 7. s DY o 4 o |




15

20

Following a slightly modified
publlshed procedure PCT/EP2007/011169
(Organic Lettegs 2006.
3963-3966), Amberlyst 15
(3-Endo)-0-{11-bf@vidag)-WaS ada@d-tip-gbicyclol3.3.1] nonan-3-amine
(125) solution of methyl (3-endo)-9-

oxobi ‘Tn@ne -3-ca

rboxy

and trimethyl orthoformate

(5.02 all, 45.86 mmol) in dry

methan rnL). The

mixture heated at 80C
To & solution of A QNad- LA e1dls WidSaEREE (124, 0.148 g, 0.96 mmol) in
anhydrous N,N—dfMiN@QatkHﬂBl@l’ht&”@@d BfesHliwaodium hydride
(0.104 g, 2.61 m@M @l ardeshed vty dii@th\yjs stirred for 10 min at room
temperature, 1-(@{”@@ Tﬁ@?@%ﬂ‘l‘f reﬁi@é 0.250 g, 0.87 mmol) was

then added and sﬁ;{@gt y] continued overnighf. The suspension was poured onto ice

WO 2008/077556

and the resuitmg ueou Te 9 agacted with dichloromethane. The organic
at

phase was drled ver sodlu 02§¥ Lqu/lacuo The crude

product (2.18 g) \Qz[sanﬁ Mﬂgmm@g&ﬁ&rmwa&amg with0to 5%

methanol in dichibReBSd VNG havas o4l deedteado-o-1-

(benzyloxy)-7-chBORIIO PG BB Ny S (rppan-3-amine (125, 0-26 g) as

a synfanti mixturmtﬁmefi ﬁ% Wé{ﬁlaﬁ‘d| Detected mass: 423 (M+H").
6-{[(3-Endo)-3- amﬁ?b&% EQT]nozn% ylzojiy}l I;]g_l:ﬂoero)soqttmolm 1(2H) -one (126)

mp

resulting as ‘ ed

to reflugfo ourg beforesit

was coolefl to room

(3-endo)-9-{{1- (benmgsg %RHro%qunﬁw §9]L¥Sln;/clo[3 3.1]nonan-3-amine
(125, 0.26 g, 0 ANABEURQAISCH Hrkand/BERNnd 1N HCI in diethy!
ether (3.1 mL) wandithensesithd@ivuasas stired at room temperature for 3

days, then concpﬁ:{tﬁﬂ@ﬂedtcb@tméw @M solid was triturated in
methanol and di&mm'e‘ngﬁﬂ r@g NtI'N@I .anFHr'éd in vacuo fo afford the
organic layer was separated,
then dried over sodium
sulfate, filtered and

Y T R [ |
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OH 112N
WO 2008/077556 15Benzyll(3_exo)_9_hyd rOXVT/EPZOW/OIIl@
bicyclo[3.3.1]ngg-3-yl]carbam
ate (129) was submitted to
title compound (CRy@gENohysisuasstesdrifyede. R = 6.29 min, 7.04
min (Method M). fbtpcbéﬂ?yrﬁﬁt (M+H").
[(3-end0)-9-hydroxybicyclo13
ARG 5T Aearbamate "
(124). The title con
was obtained as a
mixture. Detgctéd mass: 155
(m/z, E1). WO ©
Following a slight] QO 1575 S G PETER2G LOETs 2008, 3963-3966),

Amberlyst 15 (O.ugl\iasficed {0 a solution of methyl (3-endo)-8-

oxobicyclof[3.3.1]pon = oxyl 18.2
(5.02mL, 45.86 'é:r-xg il ergr§@a-a§}%5?nll_n§h ifture was heated at 80°C for 1
hour, it was then Mte™ r%?]ééé }Am@ﬁiﬁ hlqg iethyl ether. The
resulting crude ngwmmj&j:b,e%lﬁlggﬁﬁﬂ@g{ﬁ.1|]Fu>\L:rle-3~carboxylate
(15.29 mmol) was B2 €doDi D taw biMg dfie Mthoxide in methanol (46.43
ml, 23.21 mmot)(a(gn:eg(am:aam ifl]v@hq'gwr@[tg@s{a} heated to reflux for
12 hours before 11%61;[5'% _tgr_oerp mtugn'!ae solvent was evaporated in

vacuo and the reid_ Wéfﬁgﬂ%ggy :aiyl_een ethyl acetate and 0.5N HCI. The

organic layer was separated ﬂn dried over sodium sylfate, filtered and concentrated

under reduced pr% g %-EQ(; ld,g E%‘ §09190ld$@ Qlﬁch was used without any
further purificatiok L 1), the title compound was

obtained as a syn/anti
Benzy! [(3-ex0)-fixiticRl Ba g e icarbamate (128)
hydrochloride following
procedures descrilged f
6-4f(3-endo)-32 :

aminobicyclo Es‘L.ﬁ]non-Q-ylio
xy)-7-chi®§yquinolin-1(2H)
-one (12 i =5.57 min,
5.85 min (Method K).
Detected mass: 333 (SA+H)
(3-Endo)-3-aminobicyclo[3.2.
1]octan-8-ol (132) HO 10NH2

Pon ¥ N LD S W P |

Methy! (3-exo)-8-

mol) and tigethyl orthoformate
sftoiyeile]ic)
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(133) and
wowsnTIs 6_(1(3-endo,8-anti)-3-eminobi
cyclo[3.2.1toctrg-ylloxy)-7-chl
oroisoquinolin1(2H)-one
Starting from meﬂ(ﬂ_@A))o) S{ap[:ingmhqnane -3-carboxylate (127), the title
compound was pi| éﬁ?ﬂ rlghammfﬁ tc&tgcr ed for the synthesis
of benzyl [(3- exo)‘gsgré ;:;?ﬁ” aro(izsyﬁc)arbamate (122} R( 7.75 min (Method
K). Detected masi nzyloxy) 7-20

Benzyl [(3—exo)~99m9{)gic@]gwFQWQQ%Q)
(11), the Ube compoumds

were prepared as
hydrochloride ng the
reaction seque ﬁ descrlbed

for comp d™1.26. ki 0.62

min, O.@'(Method N).
B H{(3- 9DeteCte 31 oaSS §19 e(128 wds reduced as
d::::bgd fit(;)en:gy §5 ?Iyloxoblcyé E[El Mﬁ Qggate (123). The title
compound was oé‘ameu l@}lgﬂﬂ%gh@ﬁﬂ 7 min, 7.80 min (Method K).

Detected mass: ﬁﬁﬁadient Flow Col MID
Jsphere 33 x 2 ACN+0.05%

(3-Exo)-3-aminoB[chaii]3: 3H@®"+9“® (%X%) TFA
5:95(0 mir) to 95:5(3.4 mm)
to 95:5(4.4 mi rnL/min
Method B: 10 gtationary

phase:Col MC Jsphere 33xWaS cubmitted to
e P SR

hydrogenolysis as ii_i; é £ benzy roxybscyc 0[3.3.1]non-3-
yljcarbamate (124) btamed as a syn/anti mixture. Detected

mass: 155 (m/z, l-)95(0 mln) tO 95: 5(2 S mm)
to 95:5(3.0 min) Flow:1
mUmin 15 Method C:
Stationary phase:Col YMC
Jsphere ODS 1-180 20 x 2
Gradient:ACN : H20 + 0.05%
TFA
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4:96(0 min) to 95:5(2.0 min)
WOMMNTISS 1 95:5(2.4 tin) Flowl mL/mif"
20 Method D: &tationary
phase:Cot YMC Jsphere 33 x
6-{1(3-Ex0)-3-amiP v B Eidien L AGN+Q0BHY nolin- (2H)-one (139

FA:1 (Fannic
ST
(Omin)Jfo 95°5 (X5min) to

95:5 (3fhin) Flow1.3 mUmin
Starting from (é—egssm@fﬁgao[gg.@féﬁgﬁg} ) énd 1~(benzyl0>w')-7'_—
S - - elo I OISl i S
aminobicyclo[3.3. ng%—g@ L%Btcﬁbglh!&lﬁgo@é%pl)mg’ﬁze) R, = 5.57 min,
5.85 min (Method: ki 15dcttd 0D (iRA 5:95(0

min) to 5:95(0.5 min) to
(3-Endo)—3-aminc@i5/p§@;Soﬂqriﬁ)ort@’igo

,95.5(4minPRlewd.3 mUmin

wo L/

2008/11775.56P01'7'|d:’Y21107/
Starting from meM(%irgg—ﬁoiomeﬁ%%ﬁgactﬁfa-?:—carboxylate (preparation

described in EPO 82), the title compound was pLe%ared as hydrochloride following
i

8
the reaction sequgc%ygggmo -Q\§§-3§r9 M&S.&ﬂnonan-g-ol (124).
Jsphere 33 x 2.1

6-{[(3-Endo, 8-syd-aeh@fs G NocO: 0 b7 FfoAisbauinolin-1(2H)-one
(133) and 6341005 T EIAILZ OB (Oivim)7 -chloroisoquinolin-
1@2H)-one (1341t 2:98(1mtn) to 95:5(5min)

= f?« lowl #U @ O
HN q e HN al o
o * 0 ’

Starting from (3-endo)-3-aminobicyclo[3.2.1]octan-8-ol (132) and 1-{benzyloxy)-7-

¢}

chioro-6-flucroisoquinoline (11), the title compounds were prepared as the
hydrochlorides, following the reaction sequence described for compound 126. Ry =
0.62 min, 0.63 min (Method N). Detected mass: 319 (M+H").
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Stationary phase:Col YMC
WQ 2008/077556 JSphel’e CMS H80 20 X 2 PCT/EP2007/011169
Gradient:ACN 11F1y0+0.05%
TEA 107:93(0 mm) to
LCMs-Methods: 95:5(11,2 min) to 95:5(1.4
etbod A min) Flow1l.1 mUmin

Stationary phase:M etho(g)i. Wc%@ggﬂafﬁy phase:
Gradient: 15G ra@k@@.@éf oW W aters:a
XBridges@di A 005 %54 4 min)
Flow TFA : H26+0.05% TFA
5:95(0 min) to 5:95(0.3 mm)
Zti?s:ai phase‘to 95%(‘3\”\?0[1) to 93§52(4 mln)
Gradient: 1 3 m lﬂz:mlon%g W%@QQOQ% TFA
Statloggﬁriynmm%(m&w g;):S(S.O min)

Flow: Jspherg,QQ8 HBO 20 x 2
Gradient:RCN : H20 + 0.05%
Method C: TEA 20:80(0

Ztat:natr.y phasemin) téo@[\}%ﬂ(?@ha:ﬁﬁxwo X 2
4 982(2\& %ﬁ’fﬁ)’to 95%‘?%’§'mmlfo/59ge4 min)

Flow 25 Meiﬁféﬁi?ﬁ . Stationary

wetodp:  Phase:Waters Yaridge C18 4

Stationary phase: Col YMC Jsphere 33 x 2.1

Gradient: ACN+0.08% FAH,0+0.1%FA (Formic acid)
5:85 (Omin) to 95:5 (2.5min) to 85:5 (3min)

Flow 1.3 mbL/min

Method E:

Stationary phase: Col YMC Jsphere 33 x 2

Gradient: ACN+0.05% TFA : H0 + 0.05% TFA
5:95(0 min) o 5:85(0.5 min) to 95:5(3.5 min) to
95:5{4min)

Flow 1.3 mbL/min
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Gradient1120 + 0.1% FA:
WO 2008/077556 ACM + 008% FA PCT/EP2007/011169
97:3(0 min) to 40:60(3.5 min)
to 2:98(5 mm) 30Flow1.3
Method B mi./min WO
ol sy
69 113 Wetotl i STAO0AI . s 25min
Flow phase,Gradient : 5Flow :
Column Kromasil 018, 50x21
Method G: mm, 3,5 pm 020/ACNTTEA
Stationary phase(lOOO@O(l/@ ‘Sz)hgg@wqﬁppe X2
Gradient (1000/@ fPOW?Y §"in) to
0:100(12 hy to 821?5?3{” eramn
mm) 0.5 mUmin Method L
Metod ;. Stationary phase :Column
Stationary phaseGeMIiMBE8p88545 mm, 3
Gradient: pm G%r@m#z@kqwgw :
ACN _r‘_”)ﬁ((ixu%) PAQ%WB(@'S(&S min) fo 95:5
min) tq 8 :100(5.5 min) to
0: 100(7 5 H) Flow :1 mL/min
Method I: Method M Stationary phase:
stationary phase1 5Grachent skowusiviethod N

Flow

Flow

Gradient: ACN 1 H;O + 0.05% TFA
20:80(0 min) to 98:2(1.6 min) to 98:2(2.4 min)
Flow 1 mb/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 mbi/min
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20 Stationary phase:
wo 0076 Sradient : Flow 25 Column Fe7er7ome
Gemini 018, 30%4.6 mm, 3
pm FI20 + 0.1% FA : ACN +
Method K 0.1% FA 95:5(0 m|
Statfionary phase ¢ 95: 5(f mﬂ fBaﬁi 8-16 g 1 mﬁ 3,5 um
Gradient : JACRN/TFA (1000/30 ACNITFA {1000/0.5)
tO 0 1% &‘\J?r)@c!@m()(w miny
Flow : Column A;;,g,wty 880 018,
50x2.1 mm, 7.7 pm F120 +
Method L 0.05% TFA : ACN +
Stationary phase ) 03598 A°98 260 Hif)to ™
Gradient: 0:100 6°rﬁT t69:106(Z1
ratln) ggﬁ a 0: 100(5 5 inn) 0:100(7.5 min}
mt./min Determlnatlon of
Method M Rho kinase inhibition To
Stationary phaseT @A S GserREOHKINAE®E4.6 mm, 3 ym
Gradient : inhibitief LG50 vatues®iére
deterr?ﬁ ﬂ&a "ét&&%ﬁf‘a"ﬁtgt"c&‘f’ﬁ‘ém‘“ ) o 0:100(12 min)
foIIowmg Protocol: 30 Active
Method N human recombinant ROCK I
Stationary phase(N'termmﬁl‘\m%ﬁw@BdZﬂ mm, 1.7 ym
Gradient : recombinanthurmasnROGIK
residu@@,(qu\lugcg)z))qwagin) to 0:100(2.1 min) to 98:2(3
purché‘%éd from Upstate Ltd.,
Dundeé€, UK. The peptide
Determination of §MQ§¥@EQD[UOn
To measure RhoElleserﬁﬁﬁﬁ,i @M%M%&&cor&ng to the
following protocor00011, was obtained from
JPT Peptide WO
Active human rec@@@qu}gaﬁp@ﬂﬂ E@@@@dﬁi@@hbinant human
ROCK-I resnduesg1 115i%vweﬁﬁ%grfé§:st§éﬁlﬁundee UK. The peptide

substrate, F!uoreﬁm AKRRRI 58t RA-COOH, was obtained from JPT Peptide

Flow

Flow :

Flow :

Adenosme M-triptiosphate
(ATP), bovine serum
albumins (BSA),

DN T N P D B e D 4 Y W I T
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5 magnesium chloride,

WO 2008/077556 NaOH, lM ICI and ROTA PCT/EP20067/611169
were obtainedfrom Merck
Biesciences, Darmstadt,

Technologies, Be@éﬁﬁwarﬁ}fd%ﬁ?ﬁ‘%phate {ATP}, bovine serum
albumine (BSA), 8!}% ég édeﬁhD%Std 4-(2- H§drf‘)tx§eﬁﬁ'y!)ptperaane~1«

ethanesulfonic ac (He e ii-35 and dlthLuthreltoi (D17 were purchased from

Sigma-Aldrich, N‘u’ugx er'n ;la!gﬂ'9§ J&%hy!) aminomethane (Tris),
magnesium ch(orsM,@Q&h mmbl Qﬁm& og{;ﬁ'@& from Merck
Biosciences, Darb4iI pOLNRI TWeEe: pliteite dnt@or was from Roche
Diagnostics, Manti@n gepropriate
Test compounds wesTteAttPAF GMSHRISEITRfo2E urer 1 (25 mi
Tris-HCI, pH 7.4, i\%{\/&qéii h B d 3 % DMSO). The
ROCK fl enzyme Ff[ﬂ <-3dits2 aﬁc?TTb %ﬁf{;@gé% §6 Hin buffer 2 (25 mM Tris-
HCLpH 7.4, 5m % a A) E) The peptide substrate
and ATP were dil %t@@df §pw( Qn@M@Q)respecﬂvely in the buffer
2. Two il of the cIntBﬁle)IRQ\@Knl&éBmﬂ\we‘waﬁted enzyme in a
384-well small vo@litelt@dtito r-CORoe BratioRiEfhhausen, Germany),
and the kinase redq@y) \/ﬁgn/mgqu ﬁﬂﬁeﬁ Qp(? Se solution containing
peptide substrateﬁTM?rrng@[n rbr'grb?t n g 3|7n°6 the reaction was stopped
by addition of 20 MQ onta mM Hepes NaOH pH 7.4, 0.015 %
(viv) Brij-35, 45 ﬁ;’ anid gz Mhlp coatm @ogent 1 {Caliper Lifescience
Inc, Hopkinton, I\Q) %!Qm(w{! }6 gbgeptide was then detected on a
Caliper 3000 mstpﬂeﬂt@@n&mt‘é&ﬁ%mﬁﬂﬁau st al (J. Biomol.
Screening 9(5), 4Gl il e ehb@on conditions were as follows: Pressure -1.3
psi, upstream volgg CETHIEITITS P BIpRA femeie sip time 200 ms.
Positive controls Tz@ E)Meafiégp y nﬁ%atfﬁéontrols (buffer 1 instead
C ll

of compound anq9bu run in parallel on each plate.
The following prot ucts/compounds wereQesQed L] sa:d assay by using the respective

form (salt or free g:gmg %@gs ﬁm%le\évﬁgglbed above and the following
activities were mEb&d With 2 pl of the diluted

enzyme in a 384-well small
volume microtiter plate
(Greiner, Bio-One,
Frickenhausen, Germany),
15and the kinase reaction
was initiated by addition of 2
plot the solution containing
peptide substrate and ATP.

V. O o Y Y . YL PR - T o % o




wo T compound of the formula (1)

6.05

pl050 116 Claims A

PCT/EP2007/011169

() 5 wherein Rt is H. OH or

NH2; 10R2 is (C2-Ce)alkyl,

Compound((C1-C6)alkylene-R,

:‘; (C2-05)alkenyl,

—__15(C2-C6)alkynyl,

=(e0%)alkylene-0-R,

w7 (ElG6)alkylene-CHIR1,2,

108 (G1~€6)alkylene-C(0)-R'.

109 (CI~€e)atifylene-C(0)NH2,

110 2@++++

" __(C1:05)alkylene-C(0)NH-R%

= _(CICe)alkylene-C(0)NH-(C1

114 qlg)?‘%! ‘y|’

116 bt

118 bt

119 it

120 et

The given activity is denoted as the negative decadal logarithm of the ICgp (pICsp) as

follows:

+: plC50 <3.0
+: 3.0<pliCsp<4.0
et 4.0<plCyp<5.0
bt 50<plCg0<6.0

- 6.0 <plCsq
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(C1-06)alkylene-C(O)N[(C1
WO 2008/677556 -C6)a141]2, PCT/EP2607/011169
(C1-C6)alkyleme-C(0)N[R12;
(C1-C6)alkylene-C(0)O-(C1-
Claims C6)a|ky|1
25C(0)0eC1-05)alkyl, WO
heompeu3 §38I07 FS56PCOEP2007/61

11694 17%C(O)OR| " &
C(0):NH-(C2-C6)aikenyl,
5C(0)FNH-(C2zC6)alkynyl,
C(0)NH-(&1-C6)alkyl, 0
C,(0)11HRI.
C(0)-NH(01-C6)alkylene-Ri,
rq is 1, on or g (O)NFfe1-CE)alkylffiti 10

C(0)NRC1-06)alkYti
Ry is C(0)-(C1-Cb)alkylene-Ri,
R, C(0)0(C1-C6)alkylene-Rii or
(cr-cerakyl.  R2 is (C1-06)alkyl, provided
(c1-Coalylene-that in said alkyl residue at
(C2-Ceiakenyl, least one hydrogen is 15
(C2-Celalkynyt, substituted by OH, OCHS,
(CrCealkylene-COOH, 000CH3, Nil2,
(Cr-CoralkyleneRHRGH3, N(CI-13)2,
(C1-CelalkyleneGORI-12, CONHCF13 or
(C1-ColalkyleneGOINECT-13)2 or R2 is a
(C1-Coalkylene(OPEA )alkylene bound to the
(C1-Coalkylene&{RIIGEIKGPEMINe, in which
(Cr-CoalylenetHANCH-CH) alkyiene forms a
(C1-Celalkylene§ERNHIel bond to a different
(C1-Cojalkvlene e EPBEN-@teSh of the cycloalkyl
CO0-C1-Celgitnine ring 20 and forms,

together with carbon atoms

of cycloalkyl amine, a

second, 4-8 membered ring;

™S " 11 A L

1.

wherein
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30111d2, NHR", NR'R" or
WO 2008/677556 NH'C(O)'R", 5R4 IS Fl, PCT/EP2007/011169

halogen, hydraxy, ON,

10(Ci-05)alkyl, (C1
C(O)OR’ C6)alkylene-Ri, R5is
cOC-Ceavl1 557 halogen, ON, NO2,
COR (01-C6)alkyl,
CONR-C2C)50E 2-CB)alkenyi,
C(O"NH'(Cz'cel?f”f-yé6)aikerne-(CG-ClO)aro,
CONCCoR¥o_C6)aikenYlene-(C6-C10)

C(O)NHR’,
C(O)-NH(C4-Cg

S, ‘?ﬁ "&%)alkylene-(05-C10)het

e Erocyclyl,
C(OINIC1-Ce) 'éene(%H (OH)-(01-06)alkyl,

C(O)-(C1-Cp)alky 5 NH-R'
C(O)O(C1~C6)a&k|>|enea? ;

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

or Ry is & (C1-C4)alkylene bound to the cycloalkyl amine, in which the {C{-Cg)
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;

Rais

H,

halogen,
(C1-Celalkyl,
(C1-Cglalkylene-R’,
OH,

O-R",

NHp,
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NH-8021-1, N51-802-(C1
-Ce)alkyl, 30NH-302-R’, 119
NH-C(0)-(C i-C6¥)alkyk
NH-C(0)-R',
NARE C(0)NRCI-C6jalky112,
‘oo C(O)OH, or 5
© C(0)0-(C1C6)elkyl; R5 and
Ry is R5 are independenny of
H each other H, 10(01-06)aleyl,
halogen, (Ci-C6)alkylene-Fe,
hydroxy, (Ce-Co6)alkylene-0-(Cr-C6)alk

CN, yl, (01-C6)alltylene-0-ff ,
(C1-Cealkyl, (Ci-C6)alkylene-Cli[R12.
R, 15(C1435)alkylene-C(0)-R’,

(C1-Celakylend &1 -C6)alkylene-C(0)NH2,
(C1-C6)alkylene-C(0)NH-N,

Rs is (01-C6)alkyiene-C(0)19H-(C
H, 1-C6)alkyl,
halogen. (Cj-C6)alkylere-C(0)Nt(C1-C
Eg; 6)NKY112,

G, 29(C1-C6)a|kylene-C(0)Nle

IfZ'CG’a”‘e”y" (C1-C6)a{kylene-C(0)0-(C1C
e B)aNyl C(0)0-(C1-C6)alkyl,

(C1-Cg)alkyl ég 3 E@’ C(O)(Cl 06)alifyl, 25

(Co-Cg)alkenyle /

(C1 Ce)alkyleneéﬁ(o ]Qf[‘_‘ite(ﬁﬁ_cwém)alkw

CH(OH)-(C1 C6E'{6)NHR

NHp, C(0)NRC1-C6)alkylir'

NH-R’,

NH-SO2H,
NH-S02-(C1-Cg)alkyl,
NH-S05-R’,
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C(O)NRC1-C6)alltyl12, 120
WO 2008/077556 C(O)-(Cl—CG)alkerne-R', PCT/EP2007/011169
C(0)0(01-Co6)alkylene-R1 or
R6 and R6', together with the
NH-C(O)-(C1-CoMoatom to which they are
NH-COR,  attached, form a (C5010)
CONIC-Corriflterocyclyl group; 5 R7 is H,
CO0H.or — halogen, CN. 10 NO2.
OIACr CG’a'Eéu -C6)alkyl, 0-(01-C6)alkyl,
nyL,
T s ReEer §ende §ngaagqu(g\Anylene -(C6-C1
R &aryl, (CrpC6)alkylene-R1
©circgaky, CH(OH)-(C1-C6)alkyl, NH2,
(C1-C6)alkylenea'o NH'602H,
(C1-Ce)alkylene DI ER27(C1-C6)alkyl,
(C1-Caakytene DIKl-S02-F,
(C1-Cg)alkylene-CH[RI2,
(C4-Cp)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NH3,
(C1-Cg)atkylene-C{Q)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C {-Cg)alkyl,
(C4-Cg)aikylene-C{O)N[(C1-Cp)alkyllz,
(C1-Cg)atkylene-C{O)N[Rp:
(C1-Cg)alkylene-C(0O)O-(C1-Ce)alkyl,
C(0)O-{Cq-Ce)alkyl,
C{O)OR’
C(0)(C1-Colalkyl,
COR’,
C(O)NH-(C1-Cg)alkyl,
C(O)NHR',
C(OIN[(C1-Cg)atkyllR’
C(ON[(C1-Cpatkyl]z,
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S02-NH2. S02-NHR1
25NH-C(0)-(C1-C6)alkyl,
NH-C(0)-R', C(®NRC1
-C6)alky112, C(0)OH, or
CO-C1-Colde(®50-(01-C6)alkyl: WO
CO0C1-CorNONAW 7556 PCT/E120071
Re and Re'. togs) 118G 129" R &MY By madergst form a (C5-C1o)
heterocyelyl grougyy (C1-02,6)alkyl; nis 1, 2, 3
_ ord;mis 1,2, 3,1ors;5ris
Ryis 0,1 or 2 and L is O(CH2)p,
:;;o a S(OH2)p, S(0)(0092)p,
o s07,(Gri2)p, NH(OH2)p,
NO’2, N(CLI-05)alkyL(GFi2)p,
C1-Caaliyh, N(C3-C6)cycloaRyL(C H2)p;
O-Cr-Capatiyh N[CO(C1-C6)elkyl]-(CH2)p or
(Co-Cajakeny!, NI(Ci-Cajalkylene-RI
10(CH)P; pis01 2, 3014;
(Co- Ce)alkenylen\é/EeEel Q}SRI IS
(C1-Cpalkylene- re3- éjcycloaRyI (C5-C
CHOHI(Cr-Ce)S er;etzeorgﬁyi/;)lyl (C6-C10)ary0
NH2,

NH-R’,

NH-SO2H,
NH-802-(C1-Cglalkyl,
NH-SO9-R’,
SO09-NHao,

S0p-NHR',
NH-C(0)-(C4-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C4-Cp)alkylln,
C(O)OH, or
C(O)O-(C4-Cpg)alkyt;
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(03-C8)cycloalkyl,

WO 2008/077556 ( C5-C1 0) hete rocy dy', PCT/EP2007/011169
(CO-C10)artd, {01-C6)alkyl,
25(C1-C6)alkylene-RL

Rg is H. halogen §(C1@ajelkylene-0-(Ci-C6)allt
yl, (C1-06)aileytene-O-R, or
nist.2.3014 (C1-06)alkylene-NRxRy; and
mis1.2.34% wherein Rx and Ry are
independently of each other
30(01-C6)alkyl, 122
Lis O(CHz)p, SGH-QDRINBteraByRlyi(CHz)p. N(C1-Coalky-CH2),
N(C3-Ca)eycloaiQOHDE OYHTACE)alkyl-CHap of N(C1-Ca)alkylene-R -
(CHp: (Ci-O4)olkylene-(06-C1g)het
erocyclyl,
pis0,1,2,30r4C1-C4)alkylene-(C6-010)00/
' 1. 5(C -C4)afkylene-NH(O
{:‘ -O6jalkyl,
(s Caeycioaioh C1-04)alkylene-NN
(C5-C10)heteroc§cgl;l,6)a| le 12 ' (O
1O4)alkylene-NRC6-Crylk , or
(C1-O4alkylene-NRC6.-C10)
R"is heterocycly112; 10 wherein
(cz-Cgieycloalidn residues R2, R4, R6, R6,
Cs-CcioneterockR@’, R7 and R8 alkyl,
cecioant,  alkylene or cycloalkyl can
c1-Cealyl, optionally be substituted one
(C1-Colalkylene®F More times by 01-i,
(C1-Cplalkylene@@ds-dsFCOOH, 0000H3,
(C1-Colalkylenefk12, NHCH3, N(CH3)2,
(C1-Cepalkyene@HNER, CONHCHS3 or
wherein Ry and GG@NEE@PB)Y; of eachphiesrein in
(Cr-Cealkyl.  residues R2 to Rg alkyl or
alkylene can optionally be
substituted one or 15 more
times by halogen;

ris0,10r2 and

(Ce-C1o)aryl, an
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wherein in residues R2 to R8
(06-.C10)aryl and (C6-C1
O)heterocyclyl ate
unsubstituted or substituted
(Cs-C1oheterogiqid. or more times by
(Ce-C10)aryl, suitable groups
(Cr-Caalkyeniritieperndently. selected from
(Cr-Cojaikylendygbesgem’. OH, NO2, N3, ON,
(C1-Calkylend ) +{RRD6)alkyl,
(C1-Cayalkylend (D) By EiOaryl, COOH,
(C1-Ca)alkylendIDO{B1»=2QCH)alkyl, CONH2,
(C1-Ca)alkylend AR (GederfB)BIKY I,
CONRC1-C6)alky112,
wherein in residQ@Bg@g)ﬂy&I(falkyhnd Rg alkyl, alkylene or cycloalkyl can
optionally be sufDke@B3alkeyk times by OH, OCH3, COOH, COOCH3, NH,
NHCH3, N(CH3(Dto0B) atiglener QidcHa),.
(Ci-C6)alkylene-NH2,
wherein in resid{€9 R(BBRaloybenn@eN O 1G)ak substituted one or
more times by hkngn;
(01-06)alkylene-NUC1-C6)al
wherein in resid%@f%?g(@?@%?k@ﬁymO)heterocyolyl are unsubstituted
or substituted or@@%ﬁ*kym?le groups independently selected from
halogen, OH, N%(@@Bﬁ@%{]";Ce)alkyl, C(0)-(Cg-C1paryl, COOH, COO(C1-
Cerll, CONHE GOC(CT2BTANG, PO ZSs Carevcoati
(C1-Cglalkyl, (CS@gM?nng_(NHQ?ikylene-NHg, (C1-Cp)alkylene-NH(C1-
Cg)alkyl, (C1-CeBIYERMET T8 Yalkyfoalkeny. (Co-Cojaliyny,
0-(C1-Coalky. SEYMHGREBELE BYatleyBbR: SO2-NHz, SONH(C1-Celalkyl,
SOzNI(C4-Co)aIBI SIS BYelbkY SO-(C1-Co)alkyl, SO2-(C1-Caalkyl,
S02-N=CH-N[(CQs(®1206)alkyl,
C(NH)(NH2), NHS 0240 2186 alllyIcéByil2, NH-C(0)-(C1-Ce)alkyl,
NH-C(0)0-(C1-@@R*N=0OH-N[(01-06)alkylk
NH-802-(C1-Co NI $PLHER )G R NH-50,-(Cs-C1g)heterocyelyl, N(C4-
Ce)alkyl-C(0)-(CINE{ IMC Bk (0)0-(C1-Co)alkyl,
N[(01-C6)alkyl)2,
NH-C(0)-(01-C6)alkyl.

RILEL ASNIANLSN 77 7/~7/7~\ _11_. .
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HR8 WO
womsTIsse 2008197755650T1EP21107E ™

011160124 4.A

compound of formula (1)
N(C1-Cealky-ClaigetiFaifegtd claim 1 or claim
(Ce-Croanl. (C Felntrerelfs-Raqid OF-andis
o-(Cr-Cepaikyierelfaractetifed: by theformula
(C1 —Cs)atky!ene—(@W) @g’tﬁog@ﬁﬂ)@ Uropikylene-(Cs-C1 oyheterocyciyl,
herein he (Co-ICROITIIFIGE toh et IT Wi episiiied one t tree
times by a group [oHepsn iy 2ol L OETA @Gpﬁp% ek CN. 0-(Cq-Calalkyl,
(CrCoplly N MRS mEs B BAeipg GO0 CO10-C1-
Coraly, CONHEICYYlRHeATF RS i8Iy hEIGgelyiene-0-CoCrolant
or 0-C1-Coralky(EACEAY&IKylene-R', OR" or
or wherein (CG—CNHREQ vu:?hw Wwﬁd}(cr&;)alkyleneo group
whereby a 5-8- ma’@@@qﬂ-d’iﬁgfﬁr@e@ﬁ@ﬂﬁf Vélréi‘ﬁfgbin atoms the oxygen
atoms are attac‘wf t% Wh er eln R 3

and wherein aryl NF—T racyglyl sybstijuents of (05 C10)dyl and (C5-Cqg)heterocyclyl

co
groups may not be further aubstltuted by an an?p(gewrocyclyl containing group;

according to one of claims 1

or their stereoisoLgriZanWJgg r@@rlmnlﬁirla}@r their pharmaceutically
acceptable satts N14-(C5-Cg)heterocyclyi, or

NH-phenyl. 9.A compound
2. Acompount BTG 1°EHECAF BlalTE R s Hand s
characterized byfibe 8MiHlrein R3 is H. 20

10.A compound a g(;rding to

one of,claims 1 to 9} Whergin

Rg.is -‘.m-:‘ N
Ca)g Iky15 1
compound actording to one

of claims Tfo 10, wherein R8 @
is H. Cl, F. methyl or ethyl.

3 A compound of formula (1) accordmgy claim 1, wherem Rqis OHand is

characterized by the formula (i)



20

12. A compound according to
wosIT5s one of clams 1 to 11. whereffi”™*"***¢
R8is H. 5 13.44 compound
according to one of claims 1
to 12 herein 84 is )rhalogfgn

or (CH-CByalkyl. N
foﬁe
13, wherein 84

{n
10(01-C4)alkyl. 15. A

4. Acompou@OIMPOH mdcm@'zdmgq@ @@, wherein Rq is OH
and is character@f @lad sk 0 14, wherein

F14 is H. 16. A compound

according to one E‘Ialmsngto

15, ferein R5 N
halgge )all?yl
(C2- | R,
NH-(€6-@810)aryI or )

(C1-C8)alkylene-(C6-C1
5. A compou&afvrd'gﬁtd claim 1, wherein R is NHy
(C1- C8)a|ky|ene4CS C10)-he
6. A compoutléFE)& i ,\Yl one offl?xms 1 to 5, wherein R3 is H, halogen,

or

R
(Cr-Carahviens b &ind accordlng to one

7. A compomc;racclgd%§o g}'ml:gf Claims 1 tDber%erem%3 is H or NHR”.

Is H, halogen, (C1-C6)alkyl,

8, A compot&gzcgml‘s%}dmﬁ { to 7, wherein Ry is H,;
Ni-(Cs-Conete N GREGL)aryl or
(C1-C6)alkylene-(C6-C10)31
9. A compoqu]acz‘Qﬁﬁld Mclalms 1to 8, wherein Rz is H.
-C6)alkylene(C5-C10)-hetero
10. A compouBY@hpltind :BenAeBENMHI BLINTlerein Rg is H, halogen or (Cq-
Cayalkyl. according to one of claims 1
to 17, wherein R5 is H,
halogen, (C1-C6)alkyl,
(C2- C6)a|keny|

[P NIS 7 SNA M\
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10 24.A compound according
to one of claims It 23,
wherein R7 is H, 2halogen
1. A compo@xh\hc(@lﬁwamylhms 110 10, wherein Rg is H, CI, F, methyl
or ethyl. 0-(C1-C4)alkyl,
(C2-C4)alkenyl, phenyl,
12. A Compoemﬁq}w?prepf claims 1 to 11, wherein Rg is H.
(C5C6)heteroaryl. 25. A
13, A compowﬁ?ﬁ)ﬁﬁﬁﬁ oa%?f@f@mgotg tS'i’?é"i” R4 is H, halogen or
(C1-Celalkyl of claims 1 to 24, wherein R7
is H, fluor, chloro, 15hromo,
14. A oompom%g}ﬁin&ﬂﬁgﬁ oﬁﬁlgméW’S wherein Ry is H, halogen or
(C1-Calalv phenyl, nitrile, cyclopropyl,
thienyl or vinyl. 26. A
15 A compolS ATISBLIMG AT BRI (6 Bife Ras
of claims 1 to 25, wherein R7

18. A compoundﬁcogﬁdirg I;c&)on&ﬁfl%aljras 1bto 1?“8erein Rs is H, halogen, CN,

(C1-Cg)alkyl, (Cﬁ]CéfﬁW%lﬁrﬁlefﬁ%%v)a?Urf’ %)alkylene (Cg-C1p)ary!
and (C1-Co kSO U A BRESHding to one

A o1;cla|5nst|to 26)[ whgroén R7 R o H.
N compoun I_f:COI’ ng ?%Ie %\C&g\?n (o] waerem 5!5 aogen

(C1-Cg)alkyl, (CéC alke (ﬁ;e B?réi II(ﬁng)alkylene (Cg-Cqp)ary!
and (C1 Cﬁ)a'k‘t‘e”?(’f‘% V\}P?&?éi??yfﬁi' is 2, 3, or 4.
9.A compound according to

18. A compound acco%d taone o cl?lms o 17, wherein Rg is H, halogen,

alms

(C1-Cg)alkyl, (C@vﬁ;éalkenﬁl Igng @arﬁgH (05 Cgt))ar%(m -Co)alkylene-(Cg-
Croemtor CoERBENd according to one

of claims 1 to 29, wherein R
19. A compoundg G: dB%o [¢] e of claims 1 to 18, wherem Rz is H, halogen,

(C4-Cg)alkyl (C(é ﬁ 6%38. ?é%arylﬁr (C5-Cqp)heteroaryl.
20. A compounQggozrdlg:lfJSO%eréJF?g:rﬁYs)bto?% :\I/-vl'ée%m Rjg is H, halogen,
Ky TeRe-C(0)NH2,

(O1ge6)allryiene-C(0)N1-1-R'

)
s . . A~y 1. 01 o o A~~I/A\NI1AYv 1

methyl, ethyl, vm(zyoq Sh
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C(0)-NH-(C2-C6)alkenyl, 10
C(0)-NH-(C2- C6)a|kynyl
C(0)-NH(Ci-C6)alkylene-R',
21. A compo@@@)NrK@iﬁ@ﬁ))auﬁ}é[]R 20, wherein Rg is H, halogen,
methyl, or ethle(O)N RCI-C6)aIkyII2,
C(0)-(C1-Cg)alkylene-R',
22. A compol@@é@){@q@p@g),awmefﬂﬂ@m Rg is H.
R2 is1-C6)alkyl, provided
23. A compomﬁcfﬂd'g)aiﬂo@ Rfy'aiﬁ@éiﬁ%mafrein R7 is H, halogen, CN,
(C1-Colalky, Ofg a8 e InpaiteerRia
(C1-ColalvienasGhStiturtetby OH. OCH3,
COOK, COOCHS3, NN2,
24. A compoNH;@P_[r@’g Necp‘ga@’s C@ngian R7 is H, halogen, CN,
(C1-Capally, OCCONEIT 43 BieCTUNI(TH- 13y@ory! or
(Cng}heteroaQO or R2is a
(C1-C4)akcylene bound to
25. A compotipféavﬁvellgglr(ylo étoi:ﬁ wherein Ry is H, fluoro, chloro,
bromo, methyl, w16ﬁt%ép®1 @E) %Ikvfé\ﬁéuenyl or vinyl.
forms a second bond to a
26. A compotau%_ﬁccordlrig gé)PEOOfﬁ[ag}arﬁ 205fV]\(_ erein Ry is H, fluoro, chloro,
Promo. met! R 8 4Ikyl amine ring and

27. A compouQJggL§m| (% eortwgo E!mgnt Qerem R7is H.
atoms of cycloalkyl amine, a

28 A compo&@ggg}gng% &J&%me(@g Wr@gm mis 2, 3,or4.
25 31A compound according

29. A compoi@ @Reafichad AA8aihsl 0030, wherein m is 3.
wherein R2 is (C

30. A compowﬁ@gaamyqemﬁgl@h.s 1to 29, wherein Ry is

R, (C2-Cg)alkenyl, 128

(€7-Caialkyl. - (C1-C6)alkylene-C(0)N1-12,

(C1-Cejalkyiene(@St -C6)alkylene-C(0)NH-R',

(C2-Celalkenyi, (C1-Ce)alkylene-C(0)NH(C1-
Cgjalkyl,
C(O)NH4C1-06)alkyl, 5
C(O)NHR',

NI\ RNILUZPS . IS\ 1 .. .
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20(Cl-06)alkylene-Rt
WO 2008/677556 (02_C8)a|keny| , PCT/EP2007/611169

(C-i-C8)alkylene-C(0)NH-R'.

(01-03)alkylene-C(0)NH-(01-
(€4 -C@alkyiene—@@)ﬂﬂ(y] ,
(Cr-Cayens-@OYNH-(01-06)alkyl, 25
(C1—Cg)alkylene-@(@ng)gikyl,
(C1-Coalkylene-GPOYINTFB{B2206)alkynyl,
(C1-Colaliylene-UORMRH(C1-06)alkylene-R’,
(anCe)alkyiene—W(g»(C1-Ce)alkyl,
CONH-C1-Ce)PP(181077915PCDER21111
CONHR.7/011169 129 and forms,
CONA{C2-Cogg¥thercarbon atoms of
CONRC2CoRYIembered 33.A compound
CONHC-COURRBIing to one of claimo
CONIC1Co 9B \vherein n2 or 3. 5 34.4
CONIE1 Cs)a"%&?m ound according to one
COHCr-Coplogs eFfalms ito 33, wheren n is
eI CG)a"‘i'e@f: 2. 36. A compound

cor

orRzis (Cq- Ce)a%p Tovi ggal: in saQ elkgl)re Auaé a leas:l'one hydrogen is
substituted by OIIQ)S{;; CW E%lﬂ:@ I@iz NIJ'(Q?’QJ é—lg)z, CONH,,

CONHCHs or Cog?{nggound accordlng to one
of claims 1 to 35, wherein r is

or R2 is a (C1-CAMkde boadetCYBRAUREL, in which the (C1-Co)
alkylene forms a %&@S%@a@f&ﬂ&a@iﬂm Sne]eycloalkyl amine ring
and forms, togetﬁ@v&&,ar‘i%h efein ‘Rﬁa&ﬂdnﬁéﬁ; second, 4-8 membered
ring; are independently of each

other H. 15(C1-C6)alkyl,
N A°°”’p°“(ﬁf‘i°°€fi%’ilWl‘éHaémiC?tﬁféey&Z .

' alltyl.
<C1'Cs>a'ky'e"e'FC1-C4)alkerne-(C6-C10)het
erocyclyl,
C1-C4)alkylene-(Cp-Clg)aryl
, 20
(Cregjalkylene-0-(C1-C6)alky

(Co-Cg)alkenyl,
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(C-1-C6)alkylene-C(0)NI(C1-

Co6)alkylk,

(C-1-C6)alkylene=€(0)NH-(Ci-

C6)alkyl,
(C1-ColalkvlenaBOit2C6)alkylene-C(0)03(C
(Cng)alky!enelQ%Wkw ,

(C»;—C@)alkylen@(@)\(liyz(@j}.@ﬁla|ky|’
CONH-C1-CaB(@) (C-1-C6)alkyl. C(O)R'
COONHR,  C(0)NH-(C1-C6)alkyl,
CONH-C2-CE)B1[(01-C6)alky112, or
CO-NH(C1-CepBPE(D)(C-1-Ce)alkylene-R'.

or Re and Re’, together with
OrRzis (C1-C%H@(l,mrga'f6}ﬁat@ SRR "fﬂ‘é’? ahlp@st one hydrogen is
substituted by Oat%hé:aE)lfb?ﬁQ%lg(@l@_@iCH3 N(CH3)2, CONH,,
CONHCH3 or CelYitesrocyclyl group. 5 38.A

compound according to any
or R s & (C1-CapGfalitAR Y it ST @RI Reh the (C1-Co
alkylene forms 2 gpreRENAPE Tiftpraptieiatly’ tf cycloalkyl amine ring
and forms, tertéeéB'ﬁ' ﬁﬂz?é ?t?_r‘\s (@)fg@%')ﬁl@f ,second, 4-8 membered

g (05- ClO)heterocycIyl,
32. A Compou“lvpgg%jlr%%)%%!g yllb 31, wherein Ry is
R Cll)ana.

(C}_C@a,ky,ene(,gl Cit)alkylene-(C3-Cg)cyclo
(Co-Cepalkenyl, AIKYI,

- Cﬁ)a,ky,ene{gc’; @,@alkylene-(Cs-Cig)hete
(C1-Cgalkylene- 8))69
ren” % aﬁ<Aene (C6-C10)sra

C(O)NH-(C+ Ce)
C(O)NHR’, ,

C(O)NH-(Co- 06%%&1 Ce)alkytene-0-(Ci-C6)

C(O)-NH(C1- Ca)g YneR
(C1- Ce)alkylene C(O)NUC1-

orRpisa(Cq- cﬁaﬁi@“ﬁ% to the cycloalkyl amine, in which the (C4-Cq4)

alkylene forms a g@bn@@@lkym&g@u@ ggne cycloalkyl amine ring
Ce)alkyl
(Ci-Ce)alkylene-C(0)0-(Ci-Ce

N 1l .. 1 SIS 7752 7~ _11... .



20C(0)(Ci-Ce)alkyl,

WO 2008/077556 0(0) (C 3-0 5) cy clo alkyl , PCT/EP2007/011169
C(O)NH-(C1-Cejalkyl,
C(0)51[(C1-Ce)alky]12, 0(0)

and forms, togethé@ihé%)aﬂ(vwe %cé@@a@g b@y@hd 4-8 membered
fing; oalkyl, 250(0)
(01-0e) ala lene- P
33 A compourﬁfgo@n&) éfr\gér:n;éltflfQ dv(uﬁ)em nis
4. A compour(palcé?mar[g‘«gr!@grﬁs QQ@3Q;Q&5MS 1or2.
d. or R6 and Re', together
35. A compouWiicIaOmetNﬁamt@1Wh‘iOhetheys 1.
are attached form a (05-01
38 A compoup’ H(ét@’aéw?ﬂyi dﬂjﬁﬁo Sigrfr%yg.is Qort.

A comp ound a‘ccq
37. A compound acc;crdf Loone of claims herem

Rg and Rg' are xr%e n(%nﬂg %%50
wherein R6 is H

H,
(C1-Capaly,  (C1-06)alkyl,
R, (C3-C6)cycioalkyl or
(Cr-Caalyiene{Glfcvdpakiylene-(03-06)cyclo
(C1-Cayaikylenc @kl paraRG is H,
C1-C4)alkylene—(C@¢ﬂ®6‘) alkYi,
(C1-ColakyleneB(CIBB)Ccycloaikyl,
(C1-Carakylene(@D-04Opheterseyclyl.
(C1-C4)alkylene(@6(-@@&)a]ﬂy| ,
(C1-Coalkyiene(@ANB4 Jalkylene-(C3-C8)cycl
(01-ce)amyxene@gqmy{(,m-06)an<y|,
(Cr-Caralkyene{(@AoCefalkylene-(Cg-C10)het
co)0-Cr-Corocyclyl,
coxc1-cerakid.0(Cii-C4)ailcylene-(C6-010)
COR aryl.
CONH-C1-Co(t1-C6)alkylene-0(01-08)alky
ClONI(C1-Ce)kyllz, or
(C1-Cé6)alkylene-C(0)NH-(C1
-C6)alkyl,
(C1-Cbalkylene-C(0)NRC1-C

SN 11 N7
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C(0)(C1-C6)alkyl,

WO 2008/077556 C(O) (C3' ] C8) CyC|Oa| kyl PCT/EP2007/011169

C(0)NH-(C1-Cealkyl,
C(0)NRO1p08)alkyl]2,
co)¢1-Celeky@@®(0)(C1-C6)alkylene..(03-
or Rg and Rg', m@@%@ymi@aﬂa@yh to which they are attached, form a
(s-Cioheteroc@IOHEI-C6)alkylene-(Cst
iig)heterocyclyl,
38. A compoul{ GO BRI E-{C651 6 7 e >
independently of FYP' YT R8 and R6i, together
. with the N-atom to which
(Crr-cojalel hey are attached, form a
(ce Cm)heterocg(% 010)heterocyclyi group.

(C3-Cg)cycloalky,
v 5 40. A compound
(Ca-Crplaryl,

(C1- C4)alkylene%3% cycllng FO any Of ClaImS 1

rein R8s H,

(C1-Cylalkylene- hVYeroc

(C4-Cy)alkylene §6 18} a yl and 198 is H,
kyI 132

{C4-Cglalkylene (%
C: CZ)alky!ene@ cha”tyl O)aryl,
(C1-Ce)alkylene~ HQ(J‘ Q‘%S?VOCYCM
(C1-Coalkylene! %4)%; ylene4C3-C8)cycl

C(0)0-(C1-Cg)a 99”()/' 5
ClOXCH- C6)a|k3£CeC4)aIkerne (Cs5C10)het

cioxca-carydRliREYaYi,
conm-crcelit-C.6)alkylene-(C6-C10)dr
C{O)N[(C1-Cp)alkylly,
(o) c-cparirti9Dalkylene-0-(Cm-C4)al
C(0) (C1-Coaiki¥le- (C5-C1p)heterocyciyl, )
c) c1-caadl840alkylene-C(0)NpCii-(3
or Rg and Rg', té&@wl‘gﬁ N-atom to which they are attached form a
cscipnenrdfair@alkylene-C(0)Nt1-035
1-C6)allicyl,
10G(0)(C1-C6)alkyl, C(0)03
ii-Cs)alkylene466-Cii
O)heterocyclyl, or



10

15

20

25

R6 and Re, together with the
N-atom to which they
(06-Cio)heteroayclyl group.
ttached, forma 1541. A
39, A compoupiagitid fdraeiceirditie fo eerey
Rgis H, (C1—Cg)ﬂ?/ld%;i-ﬁquTOTByWU’Cv\ﬂﬁ)él*xéaﬂzﬁﬁng)cycloalkyl, and
Re'is H. is H, (C-nC6)alkyl and Re is
(Cr-Cealyl. 1 (C1-Cp)alkyl;
(C3-Caloycloalynp 0 (C3-C8)cycloalkyl;
(Cs-Croheterocyqyl] -C4)alkylene(C3-C6)cyclo
(Ce-C1plamyt, alkyli
(C1-Ca)alkylene- (20 kylene-0-(C5-C4)al
(C1—C4)alky!ene—¢@y-|(;3TO)heterocyclyl,
(C1-Colalkylene-(EL+Qdyalkylene-C(0)NRC1-
(C1-Celalkylene- @) EbkapKi
(C1-Clalkylene-¢QwC)adkytene-(C6-:00))ryh
(C1-Colalkylene-GOAICHEBNBIV, OF
(C1-Coalkylene-@B(EA rCotblalkylene-(C6-
c(0)0-(C1-Ce)ald(0)(C1-C4)alkyl; C(0)(C
c(o)C1-Colakylii-C4)allitylene-(C5-010)heter
co)cs-cgeycd@eyclyii or Rs and Reh
coNH-(c1-cgidiegether with the N-atom to
conjc-cgahich they are attachedform
co)ci-CoakyiddCHd@haierocyclyl group.
C(O)(C1—Cg)aikyl§§Q5—C1O)heterooyclyl,
C(Q)(C1-CG)a,kyI;QQ@/éW;})ZJ’QMectriiiheolotoina
Rg and Rg', toget%rmhe%oﬁ tgmyggattached, form a
(C5-CroheterocyBEGRETING to @ny of claims Ito
41, wherein R6 a H,
40. A compoun@éEg@@Hﬂygf@lQrds Rtg;%dsmlérem
Rg is H, (C1-Ce)ali@lakab)alkyl or
Rg'is H, (Ca-COcrycloalkyl. 43. A
(c1-Cealky,  cOompound according to any
of claims 1 to 42, wherein R6
is Hand R6'is H,
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5(C1-C9)alkyl or
woumnTss (Ca-CtiPcycloalkyl. 44. A PCrEme
compound accerding to any
of claims 1 to 43, wherein R6
(Cx-Calcycloalivignd R6'" are H. 45. A
(Ce-C10avl.  compound according to one
(Cs-Cioheterocydflclaims 1to 44, wherein m is
(C1-Cajalkyiene- Qg 1o4810 attached to the
(C1-Cajalkylene-Qosamitity et to the 4-position
(C1-Celalkylene-Gf-thee@mino cyclohexane
(C1-Caalkylene-giggrCa6 A compound
(Cr-Cajalviene-GEREFEG ¥ one of claims 1
(Cr-Cejalkyiene-GPNE G petin m is Sand L is
coxci-Cerivattached to the 4-position of
CO)XC1-Corky R GFTING C e xane ring.
Re and Re", togeeg T AN HD YA Ge B e Brafg ™ ®
(Cs-Croinetercoydyl@HE of claims 1 to 46,
A uWhereln L 'Sm% CH12%19
£ ISR, o 802(€ HOP.
A compound according to
" one of claims 1 to 46,
(Cicoaly;  Wherein L is NH(01-12)p or
(Cg-Cg)oycloalkyN(Cl'CG)alkyl)'(OHz)p' 20
(C1-CaaivieneHchee@igpound according to
(C1-Caalkylenc OIS - &l@aims 1 to 46,
(C1-Capatkylenc WBRKEIR Jaisi O (6H2)p. 50. A
(C1-Caakylene GARMEI AsOrding to one
(C1—C4)alkylene@5@%jm§ 1to 49, wherein p
coycq-caaikds 0. 25 51.A compound
c(0)C1-CaakBaLOtdipetagiaim 1, wherein
or Rg and Rg', t&ei&li{ﬁlﬂ@ N-@H to whicQQe)iSrR’;t,ached, form a
(Cs-Coheterocyb@ 6rdrg) alk-yl,
(01-06)alkylene-R%
(C1-C6)alkenyl,
30(C1-136)alkylene-C(0)Nh1

Rg'is
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or Rs is (C1-C6)alkyl,
womniTss provided that in said alkyl "™
residue at least:one
hydrogen is substituted by
42. A compour@la{:’c(@i@mgly @@@5‘_‘1 ’to 41, wherein Rg is H, (C1-Cg)alkyl
and Rg'is M, (C1000QP- E3ERHENHCH3,
N(OH3)2, CONH2, 10
43, A compour@mﬁl{&ﬂ%@ %f!ac\fj m(‘%r_v[gf? Rgis H and Rg'is H,
(C1-Conalirt or (GERAFREYY (C.1 C4)a|kylene
bound to the cycloalkyl

44, A compound accordmg to any,of c%m 1io 4 wherein Rg and Rg' are H.
amine, in whic

45, A compour% a (ljredmgetofzg)r\[em%a%ssﬁggrlgerem mis3andlis

attached to the 3 IB(Q &Qo@edlﬁg{ @Qlt&@ﬁb@ chohexane ring.
atom of the cycloalkyl amine

48. A compouﬁiiﬁg:caﬂdﬁgﬁﬁslgit@g@ﬂqeqhwirthl is3andLis

attached to the 4@wtbmﬁtkamy6fhweﬁ Ual ky|

47. A compounadrglcjcg%réqato%ee%gr%%gs f‘-- 4g€5 I\Aéh in L is S(CH2)p,

SR o 0ri6gen, (C1-C4)alkylene- R

48. A compou(n)d accorgmg 10 oneRc;;”dBnAL 4$o 'Eé’wherem i is NH{CHz)p or

oK halogen or (C1-C6)alltyl; 20

Is H, (C1-C6)alkyl,

49. A compouh@é«gg@la toQ)Nof claims 1 to 46, wherein L is O(CHz)p.
(C3-C6)alkenyl,

50. A ccmpoMM@M¥b{ claims 1 to 49, wherein p is 0.
RH-(C6-C10)arYl.

51, Acompoy( 1B EIKABAENECH-010)aRil

, (C5-CifBheterocyclyl or (C

-C6)alkylene-(Cg-C-1

R is R, (C7- ngnl;'/?'i@ QQX%IXL ;ZE?CR,@)Q@% R6’

(Cq- Ce)alkylene%lzg)r\lnz %O%r!gs@@@é(gﬂlﬁﬁcr‘

R ,(Cl C6)atky|ene -R'.
(01-C6)alkylene-O-(C1-C6)al
kyl, (C1-06)alkylene-0-Fh.

£S5l 72~<77\ 11 .. .1 o o o A~1L 1Tr11m [fr\"

R1is Hor OH
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ris 0,1 or 2 15 Lie o(cH2)p,

WO 2008/077556 S(CH)p, NH(CHZ)p or PCT/EP2007/011169
N(C1C2)allcyH&H21P, and p
is0,10r2.2052.A

(C-Copalkylene- GOMFBUIE'aiCE Pyt EPaT-Coryiz
(C1-Copalkylene-JONREIEIFRY Fs1 BP OFf R Y
C(O)NH-(C1-ce)eigyﬁz(,o(r@i’-g@)ﬁ&]@;ﬁ@ﬁ@z@?(0)»NH-(C2-Cs)a!kynyi,
0(0)-NH(C1—0@(@@@@%}1@@%;}]@)?:&3/!1?, C(OIN[(C1-Celatkyllz, C(O)-
(C1-Coralkylene-RC1-C6)alkylene-C(0)N.H2,
C(0)O(C1-ColafBRR"
25C6)alitylene- CI(O )NH-R’, »
or Rpis (C4-Cg) DIy i y ne hydrogen is
TerCEtyIaHe COINAC

substituted by OH@%}&WH COOCH3 NHg, (CH3)2, CONH,,

CONHCH3 orC%WH (Cl 05)alkyl,

or Ry is a{C1- C § nT\iJ rgdto the C cloalkyi ammé in which the (C1-C4)
alkylene forms a bon eren lar!;oy Q(;(n ‘of the cycloalky! amine ring
and forms, togeth&r ca s of cycloalkyl amine, a second, 4-8 membered
fing: 1- Ca)alkylene -R', orR2is

(C1-C3)alkyl, provided that in
Rz is H, halogeng@ict adloyphrEsiditier tfeast

one hydrogen is substituted
RgisH, halogewC@Fq)a@l‘CH:g COOH,

COOCI-13, NH2, NFICH3,

Rs s H, (C1-CoRfot|aogss c&((gf\lﬁ@keévb(ce -C1oJaryl, NH-(Cg-Cqp)aryl,

(C1-ConalkyienekCopieA g C‘P@@Nﬁ&f—lB)Z

(C+ Cs)alkylene‘% 1p)heterocyciyl;

Rg and Rg’ are gdgct)e§d1 Q!7o7f e5a§h oth ecr: J{TIJEE 9 Ql&p (C4-Cglatkylene-R’,

(C1-Cg)alkylene- iﬁ%a aéy (9 ) akﬁn@'O -R’, (C1-Cg)alkylene-CH[R']p, (C1-

Cg)alkylene-C( )g:Hl ( 1 ‘26% k}(ene QlFln t@@)mﬁene C(O)N[(C1-
Cy)alkyllp, (C4- :gkq)ene In Q(M\Irakmyl C(OXC4-Cglatkyl,
C(OXC3-Cg)eyd! oaﬁyﬁg(:lb Irgc(}L%l am(@ -Cg)alky!l, C(ON[(C1-

second) 5 8to a different
carbon atom of the cycloalkyl
amine ring and forms,
together with carbon atoms

P G B o
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15C(0)(C;

WO 2008/077556 _C8)a|kylene_(C5_C8)hetero&CT/EPZOOW()I]lG‘)
yclyl or C(0)(Gss
-C8jalkylene--(C8-Ci &aryl,

Ce)alkyllz, CONR Relgibérdtalenyeirai@M,

C(OXC1 —Cg)alkylé@-lc@@)&ﬁkyq:}lclyl, C(OXCq-Cglatkylene-(Cg-Cqp)aryl,

or Rg and Rg', to@ftﬁ@\ziﬁﬂ@gamkyhhich they are attached, form a

(Cs-Co)heterocyiGRuP6 )alkenyi or R'; R8 is H,
halogen or (C1p08)alkyl; 20

Ry7 is H, halogen, ﬁﬁ\llgqfsgll%ﬂr Qt(’Ch—C@aTci, ZCé-Fq?’Ikeny! or R';

. 25ris 0 or Lis O(CH2)p.

Ra s 1. haiooen SIEEPAY or NH(CH2)P; and
pisOorl. 13753.A
compound according to claim
nis1,20r3, 1, wherein S1is H or OH,;

5R2 is R', (Ci-C6)alkylene-R’,
risoteorz  (C1-C6)alkenyl,

A %Cl-C6 aIkerne-CQO?NH-R';

L is C{CH2)p, S( Eﬁ)p, NH(CHg)por N(C1-Co)alkyl-(CH2)p, and
C6)alkylene-C(0)NH-(91-C6)
alkyl, C(O)N1H-(C1-C6)alkyl,
52. A compouuGGQ:))Ni'wd B::Jaim 1, wherein
C(0)-NH(C2-05)alkynyt
RiisHorOH C(0)-NH(C1-C6)alkylene..R’,
or R2 is a (Ci-C4)alkylene
Rois R, (C1-Csﬁlﬁﬁﬁed?’t&;tﬁ@at(wlé%qWF!kylene-C(O)NHz, (C1-
Cs)alky!ene-C(O)gﬁﬁ’n(éj ?ﬁ)%f@ﬁ(%-@f@@‘aa C(O)NH-(C 4-Cg)alkyl,
CONHR:, COMI ARG RERE FEPRTS a setsna™
orRois (C1-C )a?(qngav!:c?da actiiirﬁ:sgicr;e!{)‘l: Csei}irte?gri]aast one hydrogen is
sub:tituted1by ZHag%in gi ttPleCOO 8?0:&}!?( rl:gkm |’\|;]eH3)2 yCOIng
oo o odin anolp formes, togather with >2 ‘
3T CTETBGN atoms of cycloalkyl
amine, a second, 4-8
membered ring; R3 is H,
NH-(C5-C6)heteroaryl or

AITT L. 1. A r-m™Mma " _ 11

mis2 3o0rd

pis0,1or2.
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(06-040)aryl or
wo TS (C5-C6)heteroaryl; 20 R6 is ™7™ ™®
H, (C3-C6)cyclaalkyl or
(C1-04)alkyl; R6'is H,
orRpisa (C1-C4(@8m€c83mma\|wpsyl armine, in which the (C4-Cg4)
alkylene forms a s(@p_c@@){éﬁl R?ﬁﬁerent carbon atom of the cycloalkyl amine ring
a.nd forms, togethtclih_@r\bﬂ'harm éfﬁgl_oﬁﬁy! amine, a second, 4-8 membered
e C(0)0-(C1-C6)alkyl,
Rz is H, halogen QIGQQ(,QIJJQ@)@'MAM as above;
C(0)(C3-C6)cycloalkyl.
Ry is H, halogen 6o (O)X{G=rC6) heterocyclyl,
25C(0)(Ci-C3)alkylene-(C3-C
Rs is H, (C1-Co)/ByChekpaliylaalenyl, (Cs-Cio)anyl. (C1-Coalkylene-(Ce-
Cqoany! or (Cs-0BHEAYC 3)alkylene-(05-C6)
Rg and Rg' are i«h@gmy@yh ofypr H. (C3-Cg)cycloalkyl, (C4-Cg)alkyl, (C1-
Cg)alkylene‘O-(C@((ﬁ)a({ﬁ E‘-@@)@Ikyl-érféop(héﬁwyl C(O)(C3-
Cg)cycloalkyl, C(WSiSGerhaHSg é(ﬁ)_((@—N;,)alkylene—C3—Cg)cyc|oaiky!,
C(O)C1 —C@alkylé@:’[_c.@}ﬁy'awy’cl@(@ W)W!;enen&g—m oaryh;
(C2-C4)alkenyl, phenyl,
R7is H, halogen@tmrﬁ%vl ’O(C1~Cs)alkyl, {Co-Cgalkenyl or R;
, (C5-C63(heteroaryk 138 R7 is
Ra s H. halogen pf (L86GEN CICI-Ca)alkyl,
C(0h1-04)alkyl.
(07-C4)alkenyl, phenyl,
nis1,20r3  Cyclopropyt
(C8-C6)hateroarYli 5P8 is H,
risoor s halogen or (01-04)alkyl: m is
3051 10raOorlandLis
Lis OCHzIP. SERIST SYRIRF T50r their
stereoisomeric and/or
tautomeric forms and/or their
pharmaceutically acceptable
salts. 54.A compound
according to claim | selected
from the group of

~ A Al .2 A "

mis 2, 3or4;

pisOor1.
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5-(4-Amino-4-phenyl-cyclohe
xyloxy)-7-chloro-2H-isoguinol
in-1-one, 137
6-(4-Arninomethy1-4-phenyly
53 A compURARSHERYIGRY) L TLekitoro-2H-i
soguinolin-1-one.
6-[4-Aminomethy1- 484 chlor

;()hen b- -cy clohex
Rpis R, (C4-C )1 Iene <C§ alke |Inf Iene C(ONH-R", (C1-

Cglalkylene-C( %ﬁ iC1 -C alkyl (O W <i1 ﬁgkagyéﬁi%NHR C{O)-NH-
(Co-Cg)alkynyt, %ObNHéC alliy Pohexyloxyl 7-c
oro-2H-isoquinolin-1-one,

Eéy!Ene_botﬁr% ﬁ)omé%ﬁalki! aﬁmr(é in which the (C1-Cy)

alkylene forms a seiglon bond to a WZerent atorr*l of the cycloalkyl amine ring

and forms, togegervy IQ:rbo o?ycoal ?X ne asecond 4-8 membered
-7-chlore-2H- |soqum0|n- -on

e,
Rz is H, NH-(CORAAbRINORAetBYI-4-(3,4-dim
etboxy-phenyb-cyclohezyloxy
R4 is H, haloger] of c@hloag+2H-isoquinolin-1-o
ne,
Rs is H, (C1-C4Bibl nAgwpin O tingdv 4c {4-he@r @ -cojalky:-
(Ce-C1olaryl or prTRMythiteyiclohexyloxy]-7-chl
oro-2H-isoquinolin-l-one.
Re is H, (C3-Coludpiiminopaethyl-4-(4-metho
xy-phenyh-cyclohexyloxy]-7-
Re'is H. (Ca-Cagstlestiol 1 BB quirfoiiseo R e5(C)0-(C1-Co)alky,
CO)C1-Colalh APURTITT PRI FIOAC b4 aetbryclyl,
C(O)(C1-Cs)alkﬂ%éﬁmy@mhgﬁm—ﬂy)ilk]s@qc5—C@)heterocyclyl, or
CO)Cr-Caalkfgreri-isoquinolin-1-one
305-14-Aminomethyl-4-(3.4-d
Ry is H, halogenj | Sropieinyit-cselohExphontyny! pheny,
cyclopropyl, (Cs Cglhgthiberh-2H-isoquinolintl-on
e, or
Ca4-(7-Chlaro-isoquinolin-6-
yloxy)-1-phenyl-cyclohexyl-m

DN P - P T PR

Rqis Hor OH;

or Rois a (Cq- (!1

ring;
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6-[cis24-Amino-4-(3,5-dimeth
yl-phenyl)- cyclohexyloxy} -7-Cc
hloro-2H- |sogumo€1|n [-one,
6-[cis-4-Amino-4-(3,5-dimeth
Ryis H, ha!ogen}dNpﬂ%‘)yia'r,@w;]@h@),(w%]@zw phenyl, cyclopropyl,
(cs-coneteroanethyl-2H-isoquinolin-1-one,
64eis-4-Amino-4-(2,4-difluoro
Rgis H, halogen opyprefalptyicy clohexyloxyl-7-chl
_ oro-2H-isoquinelin-1-one,
miss 61cis-4-Amino-1-(2,6-difluoro
-phenyn-cyclohexyloxy]-7-chl
orc-2H-isoguinolin-1-one,
risoortand  G-this-4-Aminn-4-(2,6-difluore
-pheny0-eyclohexylond-7-rne
thyl-21-1-isoguinolin-1-one,

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

2008/077556POWEP211070

54. A compoutfdjaqe@§@ng to claim 1 selected from the group of
S AR BARIGTGph

6-(4-Allyl-4-amino-cycl y|oxy) qumol n-1-on
6-(4-amino-4- beng/ny e@&aq j zmmo%;

6-(4-Amino-4- pheymwdma&m I;Lqmalﬁﬂ -one,
6-(4-Aminomethy B4 CIS-4eAFRIN 0+ Ao( 2 Bseifitior-one,
6—[4-Aminomethy|(fl; H@ﬁ Ul‘ﬁ?’i T(f ZIzl:ﬁbquinolin—%one,
6-[4- Aminomethy! -4y(3-chl m]’gr!en he?%??,o Iﬁ%%glifﬁquinolin—1-one,

6-[4- Ammomethyl 4i hyI phen hexyioxy chloro-2H-isoquinolin-1-one,
6-[4-Aminomethy=4=3 Zgﬂghoxy phenyl) cyclohexyloxyl-7-chloro-2H-isoquinolin-1-one,

6-[4- Am|nomethylgiﬁ@lﬁmlahAmdﬂMyﬁg(LACmﬂu@lE&umohn 1-one,

8-[4-Aminomethyl ﬁheqth%@p@y@{%@o&p}@ﬂﬁo}%lsoqumolm 1-one,
6-[4- Ammomethylét(ﬁyftizlfhﬂ?yigﬁalﬁfﬁc&)ﬁ|7]cilorejﬁbsoqumolm 1-one,

8-{4-Aminomethy! ichlo cyclo chioro isoquinolin-1-one, or
C-[{4~(7-Chloro-| nzééollél:sh;loxy)&rﬁ pbﬁy&oh giyﬂ:e’é\ilamaz: ) "
or their stereoxsorh:@:ﬂbél) r&y@i@my&%}ﬁl:%ﬁgmguhcalIy acceptable salts
thereof. ro-2H-isoguinolin-1-one,
Cicis-4-Amino-4-(2-fluoro-ph
enyl)-cyclohexyloxyl-7-meth
yl-2H-isoguinolin-l-one,
640|s 4-Amino-4-(3,5-dimeth

N R . T Y I P I T S

nis 1;

Lis O, 8 or NH;
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arteriosclerosis, prostatic
WS hypertrophy, diabetes and
complications ediabetes,
metabolic syndrome, blood
55, A compouqﬁégcg@pgréglféﬂdg?gt?d from the group of
6-(4-AIlyl—4—aminogtrﬁ@Falgéfl)-éirﬁ(grigthyi—zH—isoquinolin—‘l—one,

(-3—(0&344—/-\&!yl-4—aminﬁ(gciohexyloxy)»‘/—meth J-ZH-isoquinolin-1-one |
6—(015-4—Amino%%‘c%oprm)myacggeg Ioa' ~'}9!motgyigo§uinciin-1-one,

PCT/EP2007/011169

6-(trans-4-amino: W!&wﬁl’l xypﬂ%%ﬂmyuinoﬁm‘i-one,
6-(trans»4-aminmiﬂi@ﬁfiﬁ]ﬂc@fodi@@@ti’\b@tﬂ@gn&quinolin~1 -one,
6-(015-1—amino—biWﬁhx@ﬁ@t@F?&plQ@pﬁi@thn-?-one,
6-(trans-1 —amino@aﬂM!d@W[éMisaﬁﬁoﬁnJ -one,
6-(5-aflyl-5-amin -Y ?éggi—b-ﬁ.logéi:!ﬁoquinoﬁnJ—one, )

B-[cis-4-amino-4-{3-me oxy-propgi -cyciohex lo>ﬁ/ -7-chloro-2H-isoquinolin-1-one,
. icam icqrﬁ NG.AN, o
6-[trans-4-amino-4-(3-methoxy-propyt}-cycio loxy]-7>¢hloro-2H-isoquinciin-1-one,

6-(trans-4-Benzyl fﬁgg%@p@mg}él%glf)@t'/l—%%bH—isoquinolin—‘l—one ,
7-chloro-6—(trans—@@@oﬁ%%ﬁ@aﬂso-cﬁlﬁmm—2H—isoquino|in-1-one,
7—chloro-GA(4-cycicmr@ﬂye@:ﬁlﬂ*abmsoﬂ_eMXﬁéH—isoquinolin—‘l—one,
6~[cis4—Amino-4—§mdi/gr-;aophaphhaﬁgfb?gjwiyi-isoquinolin-1-one,
6—[trans-4-amino—é—eé\@ﬁfé—ﬂféyiéaﬁalfﬁé%kﬁc{hloro—2H-isoquinolin-1 -one ,
B-[4-amino-4-(2,3-dihydroxy-propyl)-gyclohexyloxyl-7-chioro-2H-isoquinolin-1-one,
6-[5-Amino—5—(3—@Q§;-ﬁ§§§%fogcﬂi%]@lh orrgi géoquino!in-%one,

o 5 i 5o EXSIPIEIES DK, GATHERS- 3R acuinoin-one,
6-5-Amino-5-(2, AMRRER -BRPIORERRy f i@ bH-isoquinolin-1-one,
8-{cis-4-Amino-4- Bl adcl iive s ana/ioy otie-2H-isoquinolin-1-one,
6—(cis~4-Amino—4-&@tw/eciwgyegiémgr_o—zH-isoquinolin— 1-one,

6-(trans-4-Amino-4-phenyl-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one,

6-[cis-4-Amino-4-(4-trifluoromethyl-phenyl)-cyclohexyloxyl]-7-chloro-2H-isoquinolin-1-
one,
6-[cis-4-Amino-4-(4-fluoro-phenyl)-cyclohexyloxy]-4-benzyi-7-methyl-2H-isoquinolin-1-
one,
6-[cis-4-Amino-4-(3,5-dimethyl-phenyl)-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one,
6-[cis-4-Amino-4-(3,5-dimethyl-phenyl)-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,
6-[cis-4-Amino-4-(2 4-difluoro-phenyl)-cyclohexyioxyl-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-[cis-4-Amino-4-(4-fluoro-phenyl)-cyclohexyloxyl-7-methyl-2H-isoquinolin-1-one,
6-{cis-4-Amino-4-(2,6-diffuoro-phenyl)-cyclohexyloxyl-4-benzyl-7-methyl-2H-
isoquinolin-1-one,

6-[cis-4-Amino-4-(2 4-difluoro-phenyl)-cyclohexyloxyl-7-methyl-2H-iscquinolin-1-one,
6-[cis-4-Amino-4-(2-flucro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinclin-1-one,
&-[cis-4-Amino-4-(2-fluoro-phenyl)-cyclohexyloxyl-7-methyl-2H-isoquinclin-1-one,
6-{cis-4-Amino-4-(3,5-dimethyl-phenyl)-cyclohexyloxyl-7-chioro-2H-isoquinclin-1-one,
6-({1R,5R)-8-Amino-bicyclo[3.3. 1]non-2-yloxy)-7-chioro-2H-isoquinolin-1-one,
86-((1R,5R)-8-Amino-bicyclo]3.3. 1]non-2-yloxy)-7-methyl-2H-isoquinolin-1-one,
6-((1R,5R)-6-Amino-bicyclo[3.3. 1lnon-2-yloxy}-4-benzyl-7-methyl-2H-isoguinolin-1-
one,

6-(4-Amino-bicyclo[2.2.2]oct-1-yloxy)-7-chloro-2H-isoquinolin-1-one,
6-{[(3-endo)-3-aminobicyclo]3.3. 1jnon-8-yljoxy}-7-chiorcisoquinolin-1(2H)-one,
6-{[(3-Exo)-3-aminobicyclo[3.3. 1Jnon-9-ylJoxy}-7-chloroisoquinolin-1(2H)-one,
6-{[(3-Endo,8-syn)-3-aminobicyclo]3.2. 1]oct-8-ylloxy}-7-chloroisoquinolin-1(2H)-one, or
6-{[(3-endo,8-anti)-3-aminobicyclo[3.2.1Joct-8-ylloxy}-7-chloroisoguinolin-1(2H)-one,
or their stereocisomeric and/or tautomeric forms and/or their pharmaceutically
acceptable salts thereof.

56. Use of at least one compound of the formula (I} and/or its pharmaceutically

accepiable salt as claimed in one of claims 1 fo 55 for producing a medicament.

57.  Use of at least one compound of the formula (i) and/for its pharmaceutically
acceptable sait as claimed in one of claims 1 to 565 for producing a medicament for the
treatment and/or prevention 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 hyperfrophy, 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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Alzheimer's disease, premature birth, erectile dysfunction, endocrine dysfunctions,
arieriosclerosis, prostatic hypertrophy, diabetes and complications of diabetes,
metabolic syndrome, blood vessel restenosis, atherosclerosis, inflammation,
autoimmune diseases, AIDS, osteopathy, infection of digestive tracts with bacteria,

sepsis or cancer development and progression.

58 A medicament comprising an effective amount of at least one compound as
claimed in any of claims 1 to 55 and/or a pharmacologically acceptable salt thereof,
pharmaceutically tolerated excipients and carriers and, where appropriate, further

additives and/or other active ingredients.



