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WO 2008/ 077555 PCT/ EP2007/ 011168 New substituted
i soqui nol i ne and i soqui nol i none derivatives The
w@e@sontssi nventi on rel ates to novel isoqui nol i PET/BPZD07/011168

i soqui nol i none derivatives as described in the

clainms, their preparation and their use in the

treatnment and/or 5 prevention of diseases related to

the inhibition of Rho-kinase and/or of Rho-kinase

nmedi at ed phosphoryl ati on of myosin |Iight chain
New BUBSRORIFIS8quifelihg ahdasoqiineliriord deiveitaee RnOA upon

agoni st stinulation results in conversion of RhoA

fromthe inactive GDP-bound formto the active

_ t I i i .. .

The dfepedIntd Fudleh ool RUBBRER ot 884 clifodd Beguatives as
deschtpet irRine- dangs ¢héir p@ép’a‘bﬁ@ﬁ\@nd%ew kiseds ehétnéatmeﬂ and/or

expressed in vascul ar snpoth nuscle cell

prevanigeraldliseascsariajed Aetthwh'tah%pf Rhe- &naa%@nél%wfﬂp -kinase
mea B TS0 o R o bSbegne 2ol o

phosphoryl ation-nmediated inhibition of the myosi n
activity and there

ht ch . .
Activeith ot AsmAIbE | BRse fak LReD ARt SR MR asulsia egpyersion of
RhoA frgm th‘éhﬁé@tl\ﬂé%t'ﬁiﬁoﬁﬁd 3brm td\lﬁ{éié@uv%géfp B&%hd form W|th a

is known that Rho-kinase is invol ved
subsemummmgdo iao, athatlunl|otﬁ§<hohlenaeaeTwpnmform©,fRho klnase 1and

Rho-%gg %a arg gg?w Qhﬂﬁ%ﬁgsﬁb é%éﬁeg ggg@%%éu gtrlgweo muscle cells

and éﬁdaﬁﬁéuaalcemmaﬁbﬁ Qif@?iﬁﬁl@'hé@étzl ntHeYasthie GEP- BUNdARhoA leads
Resp. Cell 20 Mbl. Biol. 20, 1190-1200), asthma

to ca(cggn seositization gf smgqotty nm}mg@llg thr@@gﬂphggﬁmryl@ilog -mediated

mh;b%fg %Fgﬁéim\@ts ‘%E:ﬁa}u/n] 389 atgée?aaﬁ%@?ﬁ@ {rgf)gwp-regulatlon of

the aRliviSher, m}&9A, re§JIatdr98i§h7tha:h}(D%hhﬁlet an, Nauurau@avwag 990-994).
hypertensi on (Fukunoto et at. Heart, 91, 391-2, 2005,
Mukai et al. Nature 1997, 389, 990-4 ) and ocul ar

e L T
of mybgenicstbnbzm)d smnoth helscl hyhestantradtiity (Golkihafet abtJ. Aqtpl. Physiol.
512, 247-

2005( %sbﬁﬂﬂ g;lQ{rgggﬁllatfr%ogggbwscﬁ%ontra%g@b’(X%gﬁi'%?%MBJ Resp. Cell
Mol. B¥o|aie ﬂ@ﬁ@@@%sﬂﬂnaZééroé‘éémetrmpbrQwéﬁhacbrl@deﬁ' Ag2, 111-8;

hypert'ensi on-1i riduced, non ertensi on-i nduced, and
Nakathiasdeatiad. bheph20p8s &8%3103)eami chrpaid ehséruotive mexlmpheryacﬂlsease

(O etghacribah Hisl 038, ST M BRGRY ) piary

hypeh@ﬁéﬁbﬁt(Ferauh@wa ¥V HRYaren 12891 2un0dsPhvakEREDA! NafQRD1997, 389,
40, Hattori et al. Circulation, 2004, 1009,

990423nd93cularmea@nﬁspp‘e¢nd eagjatiomell inipPaewar MeasskEs W ionjo et al.
Inves?tgﬁbg]ag%BFr\}ls ' SA. 5(9(9{) 42'3 53731]4?’4)3&§d0tlh'eﬁgl @sﬁ%ctloﬁnaSteloﬁ et

al. Eur. J. Pharmacol. 2005, 512, 247-249), angina (Masumoto et al. Circ 2002, 105,
1545-47, Shimokawa et al. JCP, 2002, 40, 751-761), nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure and peripheral arterial occlusive disease (PAOD) (Wakino et al. Drug News
Perspect. 2005, 18, 639-43), myocardial infarction (Demiryurek et al. Eur J Pharmacol.
2005, 527, 129-40, Hattori et al. Circulation, 2004, 109, 2234-9), cardiac hypertrophy
and failure (Yamakawa, et al. Hypertension 2000, 35, 313-318, Liao et al. Am J Physiol
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WD 2008/ 077555 PCT/ EP2007/ 011168 2 Cell Physi ol.
2006, 290, C661-8, Kishi et al. Crc 2005, 111,
WQ7IMW802758Y) , coronary heart di sease, arther osRCHER#DF)11168

restenosis (Pacaud et al. Arch. Mal. Coeur 2005, 98,

249- 254, Retzer, et al. FEBS Left 2000, 466, 70,

Negoro, et al. Biochem Bi ophys Res Commun 1999, 262,
211), diabetes, diabetic conplications, glucose
utilization and 5 netabolic syndrone (Sandu, et al.

Cell ﬂ‘u)?’é?@!t 2@0?0@@@ 4@6@1"-‘88&4\%@@! @.r@toos:a 11 P@Mab2747%0@5ronary

sexual dysfunctlon . Q. enl e erectil

heamsemtarth'erqsnemnseye%henasls (RagaucehaldAssndviabGpeur 2005, 98,

240 585k, 53 L0828 BT et T e Biophys s

Comﬁme'f@égiqﬂzemn? drabétes! ﬁ@beﬂ@bbmmcaﬁd@ fy?m@bséoutﬂﬁéﬁon and
such as neurona

degenerati on and i nal cor In
etabolie syndrorse (Samarebal daabglezsdiso €521 Vassiectiall Gell Metab.
2005;??2?@2@,%&@%? ayﬁﬁb‘fﬁ&%g X)ﬁ\llé%%ﬂﬂ%%&sﬂﬁ\%?o..l(éﬂugféy et al.

Natutd Medfsihe 2000, 7 6719-1229); retirvepathp} inflarimation, Jmmune diseases,
Car di ovasc Phar nacol 2000, 35, 203- 102 cer ebra
AIDS, gstrapRsesis( epderring dygfungians. rek MYpg 'd@#erqrysm Refiral nervous

syste‘?ﬁ d?gr%%ﬂ%%%“é@ﬁ%é{ro%g@gegéﬁ?raéﬁﬂ)ﬁqedpé’ﬂlﬂal &orfl: injyry (Hara, et al.

aln tsum urosci ence
JNeuIBéurQSEQOG 198,184), etemlbrall\lad:heralal(wefaiapetrm Rabde 1097, 389, 990;

satol 5F bR So. LBbcho. dedr aiama el hitite Secusp. 67, 186%:

Yamé‘r%%% %S('a"i‘ J’\bﬁfcﬁo{/é’éﬁ PhhtrBcaf 2606, 3‘5 rﬁ%ﬂ PRgerdi@Nvasospasm
~shown to inhibit tunor cell growt’h and netastasis

(Satq, let @h,Ciet Rebs 2006 87 198:dKien ref al 18e9rosbrgery L00So#by 440), pain, e.g.

neuc?pt&tﬁ{ca%al?ﬁ Z?’gf)sg?nuln %\2 %’igﬁgﬁ(g%@r%%)z;gggnggg%%q @’épsueB ] ah d\]ature
medicin€ 2004230, 7Y 2ﬁlinfe6'ti@ﬁMmqbsaoa@rac%&ith HackerA (WO 98/06433)

vascul ar smooth nuscle cel roliferation and notility
cancemdgyglopmeat andipregression, nggglgaangwhen_q%uqq% of Rho k-nase has

oen S, Yo 088 B85 BRLA . o Ry e

1999¢6| szsmwa @naaermﬁbnimw 2000k 268, GﬁZ)abnglo@Ieneblsr(Uchlda et
yS. Commun. 2000, 269, 633-640), stre
al. BipE b Bigphis Ref 20401269, £330 @mgéﬁ%eetﬁigﬁloc@?m J 2000, 348,

273 ppoulat Spad TR ol peolferalon i il (stdy el Cic. Res
1999FB8S1 18611 193bmﬁngldﬁr&nlcTﬂet7al ABwuescletosid 200 Bl tifi 3’]299927)

endogt}g;laf'ﬁ@? Egﬁlger@poa{ gﬂ%%th?h@e&r{é rz(a:gtldmbarig n@g]ﬂ?y gq].]éawa et al.
Blocﬁﬁg R%J‘h saﬂgé €@8kirin. (JEmeoh 633@4%&@%—5 fider forma'gon (Kimura

000, 403:203-8; Sanchez
et al.|Soiemce 199'00%75 11'231)8 13P8 YéarnaSmm:hteaL J. Cell BIO| 2000 150, 797-
806), thrombotic disorders (Kikkawa, et al. FEBS Lett. 2000, 466, 70-74; Bauer et al.
Blood 1999, 94, 1665-1672, Klages, et al. J Cell Biol 1999,144, 745; Retzer, et al. Cell
Signal 2000,12,645) and leukocyte aggregation (Kawaguchi, et al. Eur J Pharmacol.
2000, 403:203-8; Sanchez-Madrid, et al. J Immunol. 2003, 171, 1023-34, Sanchez-
Madrid, et al. J Immunol. 2002, 168, 400-10), and bone resorption (Chellaiah, et al. J
Biol Chem. 2003, 278, 29086-97). Na/H exchange transport system activation
(Kawaguchi, et al. Eur J Pharmacol. 2000, 403:203-8), Alzheimer's disease (Zhou et

al. Science 2003, 302, 1215-1217), adducin activation (Fukata et al. J. Biol. Chem.,
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Madrid, et al. J Imunol. 2002, 168, 400-10), and bone
resorption (Chellaiah, et al. J 30 Biol Chem 2003,
WQRI®$/028886- 97) . Na/ H exchange transport syst ePET/EP2007/011168

activation (Kavvaguchi, et al. Eur J Pharmacol. 2000,
403: 203-8), Al zheiner's disease (Zhou et al. Science
2003, 302, 1215-1217), adduci$ activation (Fukata et

al. J. Biol. Chem, W) 2008/ 077555 PCT/ EP2007/ 011168

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

19980 27di B84 2lI55a8Nt AnindSRER (fB}leﬂﬂ'@espdr&eﬂﬁlﬁémgseléﬁmelnlt)%@naIllng and
net abol j sm (Lin et al. Crc. Res

its effepdgpn Iipitmetalpelism, (166 B @rfeire Res g2 nte 36864y 2@03)e ct
on Rho- ki nase and/ or on Rho-kinase 5 nedi at ed
phosphoryl ati on of myosin |Iight chain phosphatase is

Therefegé Uk cbatpdund Havieg mhithitorgieffect op Rhekinass a@nﬂ/or on Rho-kinase
cardi ovascul ar and non-cardi ovascul ar di sease

medlratﬁq)pbpsp@qm@nomq{ YOS Ilglp,tecl'mm ﬁgp§p|@@ta§@¢§)Hggf,Lg,for the treatment
and/ﬁf yﬁ%@éﬁtl&ﬁﬁ? Eardlé*‘c%cn}]égeiﬁoerw 20rdi W&@a%r&%%ases involving Rho-

ensi on pertension, retino nd
kinasyl asittunprimaey opbecaridary rdusdasboagusedills@hglpenemonmﬂnﬂjnary

erial occlusive disease (P ron
hype&egéggeocg I3giNYReRBNEIeR: E?i'i”?ga af f‘d qrf' r;p@npt}?égqulrculatory
d|sor?§t], he'rélgiaffrglé? o@b@%ﬁf%etﬁse ngﬂﬂ?ﬁ)"é&gﬂﬁfﬁhééﬁ %lsease angina

or gan fibroid , I'ver
pectdérig, Iheaet, hymtropbmhqart failorejdsehemicydiseasess lam‘nennd@mn failure

(end nroga%rl? %g%ﬁq%af ébroﬁ E’?‘@fﬁgiﬂ'@‘ ﬁg«;;d'hy%rnf[gﬁlﬁren% tpny, intluding
hypetteABRINUINBEELE RS -Ry p&rtérmdioMRAIdedO BRY dléﬁéth:ni‘?epﬁ‘erQfﬁlés renal
obstructive pul monary di sease (C(PD) adul t

failureefbiaidkisingydrenal gmgwﬂﬁqiﬁf@&swrgan byirstrophy, asthma, chronic
obstr%'gﬁﬁé %ﬁkﬁmg‘ﬂyrﬁg&se‘:fétﬁgu o H@E%%%%ﬁnw%ﬁ%ﬁ%gﬁ%ndrome

throrﬂl@@ﬁmlsatdew,, stégia) aﬂerétﬂ’eﬁvaibs\ﬂa‘ﬁm RerdisriaBchenia S8R te.g.
premature birth, erectile dysfunction, endocrine

neurg%ﬂwmqmmoﬂguro&\ag gpg%@%qagpasq;@nabqugt.@pm Alzheimer’s disease,
pren‘i%t?% p@ﬁéctlg-:lr gﬁbﬁﬁf %nﬁ%ﬁhé GPLfRIERL, éﬂ&tb%&:%?osns prostatic

b syn vessel “restenosi
hypedtdrphwsh@tmtes lasd camhplavatiahs oh dicdnztes, mmiabodc sgadmme blood

DS, 20.o0steo such_as ost eopor asi fection of
vess§l BSlarons GtaeRec e HAtag ators Bukg gmin iseases, AlDs,

ostetgp?éé(ﬁ{/ QRER s o BECHFE&bN &F &ge%ﬁé&s%ltﬂ B&cteria, sepsis,

ast, colon, prostate, ovarie brain and | ung and
cancehdevelnptrmaﬂdsarogles@mimm&aﬂ@sw pbibe breast, colon, prostate,
1 sogui.nal i,ne-5- syl f onam.de derl vatives optionally
ovarigio B4 Bpd 49 RSP HREEREEE. 07 oloy o-6. . Ca
-(CH2)0-6-S-(CH2)0-6- or a (CH2)O-6-Iinked
het erocyclic group useful as neuroprotective a%ents.
WO 01/64238 describes isoquinoline-5-sulfonamide derivatives optionally substituted

by a -(CH2)1.6-0O-(CH2)0-6-, @ -(CH2)p-6-S-(CH2)0-6- or a -(CH2)p-6-linked

heterocyclic group useful as neuroprotective agents.

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

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

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

cyclohexyl derivatives useful for the treatment of microbial infections.
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WD 2004/ 106325 (Schering AG describes prodrugs of the
Rho- ki nase inhibitor fasudil carrying an ether or
W@2a08/07%fdup i n the 1-position of the isoqui nOPCTEP2007/011168
ring. 30 WD 2001/ 039726 generically describes
-0 (CO C10) al kyl -heteroaryl substituted cycl ohexyl
derivatives useful for the trgeatnment of m crobial
i nfections. WO 2008/ 077555 PCT/ EP2007/011168 4 JP
10087629 A descri bes isoquinoline derivatives useful
JP 166#7éé'9eAtJe§@FiH@$‘soﬁhir‘fglﬁl%aéé:fﬁlatiﬂ?éé‘ﬁ@gfL}PYorh'ﬁla't@?ﬁﬁkﬁf of diseases
pylori such as for ‘exanple gastritis cancer or ulcer.
causdti by Hisladpaicterl pyberi dech aatforvesample pastetib sancen erdulbgr. dHe

o i B S BL bE AT b T S Srbrteray
5 Y1, XA G UMby BRAIAUAEITh by Bt 530 may be

an afl 6€h PeterBepanzytodpy- | soquinoline for the treatment
of infections caused by Heliobacter pylori. 10 US

5,480,883 generically discloses as EGF and/ or PDGF

oo SR GRS Shobr A B84 e
isoquimolingfar ehe tréatragnt dfdnfectiBh} rads¢ CHRYeliobacter (RAGH2,

wherein Z may be 0, RL is hydrogen or alkyl, Ar | may
be anmong others an optionally substituted i soquinol one

us 52&8%%??% @tleggﬁ%‘%lﬁgdi@%ess #té’GFSarﬂﬂoPPbb?ﬂPéde%tor inhibitors useful for

7 nonocyclic saturated heterocyclic _
inhibitingt aeth probfeV@ict066mPaared of Me fokm&ilaCAr | g&neArdidiwherein X may

be (R AImAICAR Bar S0aC-GHenpPAtaZ My i5.0: RioRuefifaen or alkyl, Ar
b foi ] v Y FOKE, .

I T T

othelsGe BhliG AN S uMsEtaed G _Favohecyrtic gatiratbdHSterscyelig system.

(C3-C10) cycl oal kyl residue 20 optionally substituted
by NR51 R52, wherein R51 and R52 may be hydrogen,

Cl- kyl etc,;.ot R43.is a,group R81 defi.ned as a,. ..
WO 5065/R3hP81 tefriCsiG hosacaraIn IR o ro RAIGRYU ghanrel inhibitors
for tHeEEAMRTOHtIGF catdlSc WrihytHimiad, sBoke, cbrigRbave AbaFaildecktc.

are substituted by a directly bound optionally
isoquenblonetderivatives whigh aret eplicnally substituted im@é-pesgies by agroup

25 W)RégOS/ 030130 (Merck & Co. é4ge_neri cally describes .
(CRER) paRESswhereimamay be7ere, ang B4 rise.9. (¢ 3-Canoieyrioglkyl residue

cardi ac arrhythm T r oke, _cogqest ive heart failure
optiosialy substituted by NR TR9Z, wherein R9Tand R92 may be hydrogen,

{C1-Cp)alkyl etc.; or R43 is a group R81 defined as a 4-6 membered unsaturated or

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

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

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

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

optionally substituted in 6-position by a group (CReRf)pOR43 wherein p may be zero,
and R43 is e.g. a (C3-C1p)cycloalkyl residue optionally substituted by NRO1R92,

wherein R51and R52 may be hydrogen, (C4-Cg)alkyl etc.; or R43 is a group R81
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i soqui nol i ne derivatives which may be substituted by
hydroxyl in the 1-position and are optionally
waeamshitsed ed i n 6-position by a group (CReRf) peRéBP2007/011168

wherein p may be zero, and R43 is e.g. a (C3-C1
0) cycl oal kyl residue optionally substituted by NR51
R52, 30 wherein R5land R52 nmay be hydrogen,
(Cl-C6)al kyl etc.; or RA3 is a group R81 WO
2008/ 077555 PCT/ EP2007/ 011168 5 defined as a 4-6

defineshasa <d6 umnerabered wosaturated wr satutateshmonotydic heterocyclic ring with

terocyclic rin ith 1.2 or 4 heteroatong; d .
1, 2,504 Beleiprlarhe e Sraisytsitoiul dirapy BRdie Pptondll substituted
aryl é#lbétb}éa*??ﬁn%ﬁfme ipdagioproaryl ring in the _
4-posi tion. WD 03/053330 (Ube) generically describes
i soqui nol one derivatives of the formula {aromatic

WO RsRaTHER) ShherRan BB Bt BRE e 3k Bl ie formuta
of the formul a R4 RSi{%ﬂoﬁ,%ig}i%q}l'w@wﬁéRiS) n

1- C6) al kyl ene-R',
6) al kynyl, 20 (Cl
) al kyl,

R, (cC7-C8)alkyl,
(C2- C6) al ke

8
=
x
=
®
=
®
Q
@)
=
8

as Rho-kinase inhibitors.

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

R4 R5
m
" ~ - NR
N . 6
R7 (R,)
2'n
R1 R8

Q)
wherein
R4 is H, OH or NH»;

Ro is

R’,

(C7-Cg)alkyl,
(C1-Cg)alkylene-R’,
(Co-Cpg)alkenyl,

(C2-Cg)alkynyl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CH[R']9,
(C1-Cg)alkylene-C(0)-R’,
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(C1-Cp)alkylene-O-R, (C 1-Co)alkylene-CHHR ]2, (C
1- C6) al kyl ene-C(O -R , WD 2008/ 077555
weansaPEeD7/ 011168 6 (Cl-C6) al kyl ene- C( O) NH2pCT/EP07/011168
- C6) al kyl ene-C(ONH R, (Cl -C6)al kylene-C(ONH(C
1-C6)al kyl, (C 1-C6)al kylene-C(O N[ (C 1-C6) al kyl] 2,
5 (Cl-Ce)al kylene-C(ONR ]2;6(C
1-C6) al kyl ene-C(O O (C 1 -Co6)al kyl,
C(O)O(Cl-OG)aIkyI CCOOR C(O(cCc1-co)al kyl, 10

(C 1% 1C6)a|ky| C(O NHR'
NH( yalkenyl, C(O-N H (C2-C6)al kynyl, 15
(C1 %@Ik%ﬁ@ QS{LRI' kylene-R, C(ON(C1 -C6)alkyl]R
O N (C 1- )aIkyI]2 C(O)-(Cl-OG)aIkerne-R‘,
(C1-CalkYI€na-G(OINA- (1 -@ralRyl, 20 or R2 is (Cl-C6)al kyl,
provided that in said al kyl residue at | east one
(C1-GgallogeneiG{O)biEst-Colalkd]by OH, OCH3, COON, COOCH3,
NH2, NHCH3, QT&ICHS )2, CONH2, CONHCH3 or CON(CH3)2; 25
(C1-Ge)atiylere £ (QOMNRIZal kyl ene bound to the cyclic am ne,

(C1-boRYEPeIal G Gt GRIVbT “The cyel T am ne i ng and
c0)RCr:coalky,
C(O)OR’

C(0)(C1-Cg)alkyl,

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

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

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

forms a second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;

R3is



together with carbon atons of cyclic amne, a second,
4-8 nmenbered ring; R3 is WO 2008/ 077555

weronsePasd7/ 011168 7 H, hal ogen, (Cl-C6) al kpdT/EP2007/011168
(Cl-C8)al kyiene-R, 5 OH OR', NH, NHR', NR'FR

10
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20
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30

or 10 NHC(O-R",

CN, (C1-C6)al kyl,

H, hal ogen, CN,

(C2- C6) al kenyl ,
H,

halogen,
(C1-Celalkyl,
(C1-Cg)alkyiene-R’,
OH,

O-R”,

NHo,

NHR”,

NR”R” or
NH-C(O)-R”,

R4 is

H,

halogen,

hydroxy,

CN,

(C1-Cg)alkyl,

R,
(C1-Cg)alkylene-R’;

Rg is

H,

halogen,

CN,

NO»,
(C1-Cg)alkyl,
(Co-Cg)alkenyl,
R,

R4 is H hal ogen,
R, (Cl-C6)al kylene-R; 20 R5 is

25 NO2,

(Cq-Cg)alkylene-(Cg-C1p)aryl,

(C1-Cg)alkenylene-(Cg-C1p)aryl,

(C1- Co) al kyl,

15 hydr oxy,
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R, (C 1-C6)al kyl ene-(C6-C 10)aryl, 30

(C1- C6) al kenyl ene- (C6-C10) aryl, WO 2008/ 077555
weansaPEeD7/ 011168 8 (C1 - C6) al kyl ene- (C5- C PCT/EP2007/011168

10) heterocyclyl, CH(OH)-(Cl-C6)al kyl, NH2, NHR, 5

NH SO2H, NH S02-(Cl-C6)al kyl, NH S02-R,

NH-C(O-(Cl -C6)al kyl, NHCB-R, 10

C(ON (C1-Co)alkyl]2, C(OOCH or C(OO(C1-Co)alkyl;

R6 is 15 H R‘ , (Cl-C8)al kyl, (C1-0C6)alkylene-R,

al kyl 20
(C1 é@]a”(&@al ky h@térgcgcc?@)cs) al)/kyl ene-CH R 12, (C
CH(GHC}O@O? bEkyE- C(O) R, (Cl -C6)al kylene-C(ON H2
kyI ene- C(O NH- R 25
NH2(C1 CG) al kyl ene-C( O NH-(Cl C6)al kyl, (C1
-C6) al kylene-C(O N[ (C 1-Co6) al kyl ] 2,
NH-R’,
NH-SO2%H,
NH-SO2-(C1-Cg)alkyl,
NH-SO»-R’,
NH-C(O)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cep)alkyll2,
C(O)OH, or
C(0)0O-(C1-Cg)alkyt;

Rg is

H,

R,

(C1-Cg)alkyl,

(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
(C4-Cpg)alkylene-CH[R]2,
(C1-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cp)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]p,
(C1-Ce)alkylene-C(O)N[R]2:
(C4-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)O-(C1-Cp)alkyl,
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(Cl1-C6)al kylene-C(ONR]2; (C1L -C6)alkylene-C(OO(C
1-C6)al kyl, C(O O (Cl-C6)al kyl, WO 2008/ 077555
weansaPEeD7/ 011168 9 C(O OR C(O) (C1-Co) al kyPCT/EP2007/011168

COR, C(ONH(C1-C6)alkyl, 5 CONHR, C(ONI[(C
1-C6)alkyl]R  C(ON [(C 1-Cog)al kyl ]2,
C(O-(Cl-C6)al kyl ene-R , or OQC1-Co6)al kyl ene-R ;
10 R7 is H, halogen, CN, 15 NO2, (C1-C6)alkyl,
O (C 1-Co)al kyl, (C2-Co)alkenyl, R, 20 (C1L

C(O)O®) al kenyl ene- (C6-C 10)aryl, (Cl-Co)alkylene-R,
CH(C]—I)-?Cl- Ce)al kyl, NH2, NHR, 25 NH SO2H,

C(O)(C1-Cg)alkyl,

C(O)R’,

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

C(O)NHR',

C(O)N[(C1-Cg)alkyl]R’

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

C(0)-(C1-Cp)alkylene-R’, or

C(0)O(C1-Cg)alkylene-R’;

R7 is

H,

halogen,

CN,

NO2,

(C1-Cg)alkyl,
0O-(C1-Cg)alkyl,
(Co-Cg)alkenyl,

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

NH-R’,

NH-SO2H,
NH-SO2-(C1-Cg)alkyl,
NH-SO52-R’,
SO2-NH>,

SO2-NHR’,
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30

NH S02- (C1-C6) al kyl, NHS02-R, S02-NH2, SO2-NHR ,
WO 2008/ 077555 PCT/ EP2007/011168 10 NHC(O-(C1
wo gepa7iskyl, NHC(O-R, C(O N (C 1-C6)al kyl PQT/EP2007/011168
C(OOCH or 5C(0OO0(C1-C6)al kyl; R8 is H, hal ogen or
(Cl-Co)al kyl; nisl,2,30r4; 10 mis 1, 2, 3, 4 or 5;
and L is QCH2)p, S(CH2)p, SO (CH2)p, S02(CH2)p,
NH( CH2) p, N(Cl- C6) al kyl - (CH2) p,
N( C3- C6) cycl oal kyl - (CH2) p, N[ CO(Cl1-C6)al kyl]-(CH2)p or
ene-R]- (CH)p; 15 pis 0, 1, 2, 3, or
NH- (:%U)m éfélk% is 20 (C3-C8)cycloal kyl, (C5-C
NH- (‘J(Cgtpet erocyclyl, (C6-Cl0)aryl; and R' is 25
) cycl oal kyI (C5-C 10) het erocycl yl,
C(O) Nﬁ@m‘fe)aikylﬂz (Cl- 06) al kyl ,

C(O)OH, or
C(O)O-(C1-Cg)alkyl;
Rg is H, halogen or (C1-Cg)alkyl;

nis1,2,3or4;

mis 1,2, 3,40r5; and

L is O(CH2)p, S(CH2)p, S(O)(CH2)p, SO2(CH2)p, NH(CH2)p, N(C1-Cg)alkyl-(CH2)p,

N(C3-Cg)cycloalkyl-(CH2)p, N[CO(C1-Cg)alkyl]-(CH2)p or N[{C1-C3)alkylene-R’]-
(CH2)p;

pis0,1,2, 3, or4;

wherein

R'is
(C3-Cg)cycloalkyl,
(Cs5-C1p)heterocyclyl,
(Cg-C1p)aryl; and

R” is

(C3-Cg)cycloalkyl,
(Cs-C1p)heterocyclyl,
(Ce-C1p)anyl,

(C1-Ce)alkyl,
(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
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(Cl-Co)al kylene-R, 30 (C 1 -C6)al kylene-O-(C 1
-C6) al kyl , WD 2008/ 077555 PCT/ EP2007/011168 11
W@ 8bs@8)ras kyl ene-O- R, or (Cl-C6)al kyl ene- NRXRpCT/BPZH07/011168
wherein Rx and Ry are independently of each other
(C1-C6) al kyl, 5 (C5-C10) heterocyclyl, (C6-Cl0)aryl,
(ClL -C4)al kyl ene- (C5-C 10) hett¢rocyclyl, (C1
-C4) al kyl ene- (C6-C 10)aryl, (C 1-C4)al kylene-N H(C
1- OG)aIkyI 10 (C 1-A)al kyl ene-N (C 1-Co6) al kyl ] 2,

(C1 é@?@% - N[ (C6- Cl0)aryl ]2, or
al ky ene N (C5-Cl1 o) heterocyclyl]2; wherein in

C (t ﬁﬂ@#‘e andé. R7 and R8 al kyl, al kyl ene or
(C1- IoaI kyl garfoptl onal ly be substltut ed one or nore

wheréingkl;éahm %rmd%peﬁﬁ@‘rtl y 6068ERBotHdr2, NHCH3, 15
H2, CONHCH3 or CON(CH3)2 ; wherein in
(Cq- (B@)glkyues R2 to R8 al kyl or al kyl ene can optionally be
substituted one or nore tines by hal ogen; 20 wherein
(Cs5-CroYheteraaydlylR2 t o R8 (C6-Cl0)aryl and
éCS ClO) heterocyclyl are unsubstituted or substituted
(Ce-et@adyl. nore times by suitable groups independently

f en, , NO2, N3, CN,
(Cq- ‘%mfkyﬁ%le&ﬁﬁ@ﬁe@?@@'ml- C6)aryl, COOH, 000(Cl-
H( C1- C6) al kyl , CON[ (Cl-C6) al kyl] 2,
(Cq- @?@%@%‘ﬁ@a&@?%( B C5) ;?kyly (Cl- [ogs) al kyl) Zne}/d]-L
Cl- C6) al kyl -NH(C1 25
(01'%1@52@'%@&%5{/1( ene- N% ?cﬁ/cg]; kyl(] 2,
| k I, O (Cl-C6)alkyl,
(©1 %"8@(01 @61 alﬁg o S0sH, oz Np
C1-Ssyayi&re- N Cl- C6) al kyl ] 2,
13 Cl C6) al ?EBE} gO?,g?z%EG)( al kyl ?asog-](CL C6) al kyl ,
(C1 ‘S@)%*Rﬁém NI((G%%OC‘}@))M%WQ\&IVHZ
wherein in residues Ry4, Rg, Rg, R7 and Rg alkyl, alkylene or cycloalkyl can optionally

be substituted one or more times by OH, OCH3, COCH, COOCH3, NH2, NHCH3,
N(CH3)2, CONHp, CONHCH3 or CON(CH3)2 -

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

more times by halogen;

wherein in residues Ro to Rg (Cg-C1g)aryl and (Cs-C1g)heterocyclyl are unsubstituted
or substituted one or more times by suitable groups independently selected from
halogen, OH, NO2, N3, CN, C(C)-(C1-Cg)alkyl, C(O)-(C1-Cg)aryl, COOH, COO(C1-
Cg)alkyl, CONHo, CONH(C1-Cg)alkyl, CON[(C1-Cg)alkyl]2, (C3-Cg)cycloalkyl,
(C1-Cg)alkyl, (C1-Cg)alkylene-OH, (C1-Cg)alkylene-NHgz, (C1-Cg)alkylene-NH(C 4-
Cg)alkyl, (C1-Cg)alkylene-N[(C1-Cg)alkyl], (C2-Cg)alkenyl, (C2-Cg)alkynyl,
0O-(C1-Cg)alkyl, O-C(0O)-(C1-Cg)alkyl, PO3H2, SO3H, SO2-NH2, SO2NH(C1-Cg)alkyl,
SO2N[(C1-Cg)alkyllp, S-(C4-Cg)alkyl, SO-(C1-Cg)alkyl, SO2-(C1-Cg)alkyl,
S0O92-N=CH-N[(C1-Cg)alkyl]2,
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WD 2008/ 077555 PCT/ EP2007/ 011168 12 C(NH) (NH2), NH2,
NH ( Cl- C6) al kyl , N (C1-C6) al kyl ]2,
WORGGPDPsY C1- C6) al kyl, NH C(O O (Cl- C6) al kyl , PCT/EP2007/011168

NH S02- (C1- C6) al kyl , NH S02- (C6- C10) aryl, NH S02-(C5-C

10) het erocycl yl, N(Cl C6) al kyl -C(O) (C1- C6) al kyl ,

N( C1- C8) al kyl - C( O) O ( Cl1- CB) al }i

N( C1- C6) al kyl -C(O)-NH-(Cl-OG)aI kyI] (C6-C 10)aryl,

(ClL -C6)al kyl ene- (C6-C 10) aryl, 0(06 C 10)aryl, O(C
C(NF?(W@C%T'WQ ENB-(CLOR)ARYRNI(C 1 C@a@yl}é’)mﬁt@@ﬁm We)alk@,

| ene- (C5-C 10) heterocycl yl, or

NH-G(O9DalG4y-CepatkyIC5- C 10) het erocycl yl,  wher e| n the
(C6-Cl10)aryl or (C5-C10) heterocycl yI
NH-SEp4€ it 1Cgs) e&ybﬁﬂ-ltSQB*(CeeCiO)arylng&l &Og(é5@m)heterocyclyl N(C1-

i ndependently sel ected from hal o

Co)atby L OIOTES HGQIRIKYI, (NEE 16 KA NI (C A GIRNG) al 1

N<C1cé&%'sv??é?2>&’ﬁ%@w5§??§§%’< 8(135)'(_3'6) acf?yf},(m ) al ky'

(06'6_11? 8 1_)@@@3@”‘?@%&%@%%%’O-ﬁéffgé?g@&- C10) aryl
s R
(C1—é@%ﬂ%ﬂ}%&e—%ﬁ—'@)wgﬁe%m@ép@ﬂdﬁé ?%Il(ﬂgﬂe -(@l500% ofederocyclyl,

wherein aryl or rocyclyl

wher&inltpbi (Cge0Y §)apjl drifesCEqhFHateronyeiy( shsdtrureyehe/ to three

groups may not be further substituted by an aryl or
timeshiey argroyp independeatiyisetpcgedirpm Balogent O#, NO2, CN, O-(C1-Cg)alkyl,
stereoi sonmeric fornms and/or their tautoneric forns
(C1-Geglalkyl, NHgj NH(@hs%)aﬂthH@hF%)aﬂaém ﬁﬂzeClslal GQOIHnC(O)O -(C1-
one enbodi nent_ of the present invent

Ce)alkyhsdani2i §C11esalkylnnienfr & 1-Ledalkyl, (% Cf@naml%rq ﬂ §Csz§10)a'&"
or O-RC1—%6)§|k:;’/IeLne Ce- C10l)\|aryl RTHRS (R2)n

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

atoms are attached to;

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

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

or their stereoisomeric forms and/or their tautomeric forms and/or their

pharmaceutically acceptable salts.

In one embodiment of the present invention R4 is H, the compound is thus

characterized by the formula (Il)

Ry Rs -
R L
3~
\ NRg
N R
7 R

8 ()



(1'l) WD 2008/ 077555 PCT/ EP2007/ 011168 13 In anot her
enbodi nent RL is OH, the conpound is thus

W@ PWBAT8F i zed by the formula (I111) RA RS M KRT/EPNR/011168
NN 6 RT OHRS (R ) n (Ill) 5 The conpound of
formula (111) has a tautonmeric formof the formula
(111')y RARSR M R LYNI NRR6 OR7 $ (R )n (111 )
The tautonmeric formis al so an enbodi ment of the
present invention. 10 In a further enbodinment Rl is

O L e

R4 R5
R.
3~ '
Na I
R
OH Ry (R2)n

5 The compound of formula (1l1) has a tautomeric form of the formula (lIl*)

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

10
In a further embodiment R4 is NH2 and the compound has the formula (1V)

R4 R5
R.3 _
N
) (Ry]
NH, Ry 2'n

R1is preferably H or OH.

(I

(|||‘)

(V)

15
R3 is preferably H, halogen, (C1-C4)alkylene-R’, O-R" or NHR”. More preferred, R3 is

H or NHR”. Most preferred, R3 is H, NH-(C5-Cg)heterocyclyl or NH-phenyl, especially
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R3 is preferably H, hal ogen, (Cl-C4)al kylene-R, OR
or NHR'. More preferred, R3is H or NHR'. Most
weer@Berset, R3 is H NH (C5-C6)heterocyclyl orPCI/EP2007/011168

NH- phenyl, especially WO 2008/ 077555 PCT/ EP2007/ 011168

14 preferred are H, NH (C5-C6) heteroaryl containing

one or nore N atons or NH phegyl. Most especially

preferred, R3 is H Exanples of R3 substituents are N
NO-~ C O ON' d NN NJ 5 Preferably, R4 is H,

prefe:ﬂl%ldggrgﬂ-l SIEJH(—@éC%%i?ﬁ rP/I %g n‘ﬂ{pcff)ﬁ% :o?graorgéu'a'iorﬁs or NH-phenyl.

R I I CN, (Ci-Cg)al kyl,
MOStécs,%fe%GE@gldlﬁ%fne%%d Rﬁ Nlllll?l(oogeglo) aryr( or )(?: Y

Exanqmggmu@/gmmrémmée preferably, R5 is H, hal ogen,
1- C6)ai kyl, (C2-C6)al kenyl, R, N (C6-Cl0)aryl or
(Cl C6) al kvl eneHR' Most preferab-Hy, R5 is H 10
hal ogen, (C1- CsNal k (C2- C6) alk 5510) ar yl
NH- ( C6- C10) aryl , 2) al kyl -(C6- yl or
(C5-C10) het er oar yl gdeci ally prefég '
hal ogen, phenyl, Yackyl, (C2-C6
(C6-Cl0)aryl or (Co-C6)heteroaryl. st especially
preferred R5 is H, halogen, nethyl, ethw, vinyl,
phenyl, thienyl or pyridyl. 15 Exanples of R5 are
hydr ogen, fluorkd, chloro, brono, iodo, nethyl, ethyl,
vi nyl, phenyl*/N j & pyridyl ,ynitrile, nitro,
( p- met hoxy) - phenyl niline, bezyMN\y 2 ¥Nopenyl, s-
but enyl, cycl opro etrazol, am no
4- met hoxy-aniline or"N-acetyl, prefer hydr ogen,
fluoro, chloro, brono, iodo, nethyl, ethyl, vinyl,
PreférBBlyy Ry s iaibgen opmq{@é)alldybﬂ\&owp‘fk&rr@rﬂ RR% Hs hHIogen or (C1-
hal ogen, nethyl, or ethyl, nost preferred R5 is H 20
C4)abyefMosipreferRed, |F§4H H( C1- 06) al kyl, R,

(C1-A4) al kyl ene- ( Co- ClO(); a/ ’
Preferably, Rg is H, halogen, CN, ( 6)a|ky| (C2-Cg)alkenyl, R’, NH-(Cg-C1g)aryi

or (C1-Cg)alkylene-R’. More preferably, Rs is H, halogen, (C1-Cg)aikyl,
(Co-Cg)alkenyl, R’, NH-(Cg-C1q)aryl or (C1-Cg)alkylene-R’. Most preferably, R5 is H,
halogen, (C1-Cg)alkyl, (C2-Cg)alkenyl, (Cg-C1g)aryl, NH-(Cg-C1q)aryl,
(C1-Co)alkyl-(Cg-C1g)aryl or (C5-Cqp)heteroaryl. Especially preferred, Rs is H,
halogen, phenyl, (C1-Cg)alkyi, (C2-Cg)alkenyl, (Cg-C1g)aryi or (C5-Cg)heteroaryl.
Most especially preferred Rg is H, halogen, methyl, ethyl, vinyl, phenyl, thienyl or
pyridyl.

Examples of Rg are hydrogen, fluoro, chloro, bromo, iodo, methyl, ethyl, vinvl, phenyl,
thienyl or pyridyl, nitrile, nitro, (p-methoxy)-phenyl, N-aniline, benzyl, 2-propenyl, s-
butenyl, cyclopropyl, tetrazol, amino, 4-methoxy-aniline or N-acetyl, preferably
hydrogen, fluoro, chloro, bromo, iodo, methyl, ethyl, vinyl, phenyl, thienyl or pyridyl
More preferred, Rg is H, halogen, methyl, or ethyl, most preferred Rg is H.

Preferably, Rg is H, (Cq-Cg)alkyl, R’, (C1-C4)alkylene-(C5-C1g)aryl,
(C1-C4)alkylene-(C3-Cg)cycloalkyl, (C1-C4)alkylene-(C5-C1q)heterocyclyl, (C1-
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(C 1-A4)al kyl ene- (C3-C8) cycl oal kyl, (C1
-C4) al kyl ene- (C5-C 10) heterocyclyl, (C 1 WO
WQ®8N0BFH55 PCT/ EP2007/ 011168 15 C6) al kyl enePC/ER2007/011168
1-C6)al kyl, (C1L -C4)al kylene-C(O-(C5-C
10) heterocyclyl, (Cl1-C4)al kyl ene-C(O) - (C6-Cl0)aryl,
(C1- C6) al kyl ene- C(O) N[ (C1- Co)jal kyl]2, (C1-
Co6) al kyl ene- C(O) NH ( C1- C6) al kyl
(C1- Co) al kyl ene-C(O) O (C1- Co6) al kyl,

Cg)afKyfdrie- -4 C@éki (C?(@%(aﬁ(%é?@ @'é@%é@g ﬂ)ﬁe’terocyclyl

CCO) NH-( ) N['( C1
1 -
(C1 @ﬁn@l%ﬁ@% (©y- QWS)aRyl &m @i)fau«yﬂér% -CRORMIECHeDg)alkyl]2, (C1

is H,

Cs)a(l@r@lOX(DmHF(@yﬂeyélkyl (CC}G@};WIHWC(@)O (C1-Cg)alkyl,
10)aryl, (Cl-C4)al kyl ene-(C3-C8)cycl oal kyl,
C(O)O@(LGGQ@)BWI &HO)(C5-03)alkyheCEDIRy O(PINH-(C1 Cs)alkyl C(O)N[(C1-
Cl-A4) al kyl ene- SOG Cl0)aryl, (C1 10
Ca)aiwj]al RyCéQX(C@ -Celalkppaeily| |
(C1-C6) al kyl ene-C(O N[ (C1- CG) al kyl]2, (Ci-C6)alkyl ene-
C( O NH ( C1- C6) al kyl

Ina %epﬁ%%%hég)eé?ﬁﬁ&?@éﬂ‘t&cgl(sg? %f gkalkyl &JBClo)heterocyclyl
(Cs- %?) NH- ( C1 Ie@% IbeI O)ﬁé(”?é Co6) a? #))tgcloalké)

(C1 cg;b"@ﬁéﬁékab@@@o)@ﬁﬁerﬁﬁwiylcK©@40<4/)blkv1§r@}(06 C10)anyl, (C1-
C6) al kyl ene- C5-C10) het erocycl yl, or

Ce)a@(y@r(eeo-m Aglkgh éC‘I f%)atmarm Q(O)NBCHHCGHKM'IZhéW -Cg)alkylene-

preferred enbod is H ClCO? é
C(O)Nﬂ}(%)%@@llwé\l(k?w Ce)qtbseueﬁpa@f@v aw CE3)@&(C1-Cp)alkyl,
o) &&)@)!@%yicrg@% %1 gtceé;gwﬁg@%‘? 2K Lycldatiyl, C(OINH-(C1-
Ce )a@gj ﬁ@{rﬁﬁ@eécﬁﬁ Oﬁ@l(m(c%)alkylene L(C3-Cg)cycloalkyl, C(O)

-6 A e TR AT ERION A el GryERbal ¥ e an

C(O (C1-0C6)al kyl, C(O (C3-C8)cycl oal kyl,
C(O - (Ch- ClO)heterocycIyI (O NH-(Cl 06)al kyl
In a 1OfiDENP{aTe- mﬁfatrkgllqrmr‘dlment Re is H, (C1-Cg)alkyl, (C3 Cg)cycloalkyl,
(C1-C6) al k Iene C3- C8) cycl oal ky
C5-Cioet <aciyhl i, @md@énw@fl@e@ﬁ%rcs)cwloemj (c

(C1-Entibi s Caes 1@%5@&’3@6 ((TCARTT R AN
Coisiensa e taiahiiC e Sonia ErRINPL/LERRIN c1-cojalkytene-
cONERG8RIT oL iy CORS XU TOIGs: Gprcioato
COA CHimerid RS Er SR @%‘2 &@%S'W

C(O}8) aty)alkylene-(C3- cg )eycloalkyl, C(O)(C1 Ce)alkylene (C5-C1p)heterocyclyl,
or C(O)(C1-Cpg)alkylene--(Cg-C1p)aryl.

In an more preferred embodiment Rg is H, (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (Cg-
C1p)aryl, (C1-C4)alkylene-(C3-Cg)cycloalkyl, (C1-C4)alkylene-(Cs-C1g)heterocyclyl,
(C1-Cgy)alkylene-(Cg-C1p)aryl, (C1-C4)alkylene-O-(C1-Cy)alkyl, C(O)(C1-Cg)alkyl,
C(O)(C3-Cg)cycloalkyl, C(O)-(Cs-C1g)heterocyclyl, C(O)(C1-Cy)alkylene-
(Cs5-C1p)heterocyclyl, or C(O)(C1-C4)alkylene-(Cg-C1g)aryl.
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WO 2008/ 077555 PCT/ EP2007/011168 16 In an even nore
preferred enbodinent R6 is H, (Cl-Co6)alkyl,
W@ aRsBpsycl oal kyl; 5 PCT/EP2007/011168
(Cl-4) al kyl ene- (C3-C8) cycl oal kyl ;
(Cl-4) al kyl ene- (C5-C 10) heterocyclyl wherein
het erocyclyl is unsubstitute®®or substituted one or
nore tines, preferably one or two tines, by
(C1-C4)al kyl;  (Cl-C4)al kyl ene- (C6-C10) aryl wherein
In an&éh rhéréiﬁu%f'@ﬁ 4 eHitsstilent Rsi L ut ed one or mor e
I'mes, preferably one to three tines, by hal ogen,
H (Cl C4) al kyl especially CH3 or CF3, 10 O (Cl-C4)al kyl
" especially OCH3, S02-(Cl-C4)alkyl especially S(O 2CH3
(C1-Gp)aBERCF3, or S02-N =CH- N[ (Cl - C6)al kyl ]2 especial l'y
S02- N=CH N(CH3) 2. Especially preferred R6 is H,
(C3-Q@eyeloplitykyl or (C3-C8)cycloalkyl. In an even nore

(C1- fgw@ﬁwl?r'ﬁ' {esepeideaydt kaj' or 15 preferaply o oY

: .
o PR R Sl RS Rilels cs or
subs@ﬂ&:{ hn? ok dre tf?ﬁé@}é’drﬁf%résgr&@’ be Mc?’tu‘?i%"shw (@HIO’J;)aIkyI

propyl propyl, butyl, pen
(Cq @%I@léﬁé (@8 )QFW |whe4=eﬁ‘1 Eryl i‘sfurfduw@ﬂ@held wr sobstﬁuted one or more

t'i tuent ect ed fromthe group consisting of 20
tlmesdgre@ra oﬂe t6 tBree timek, by Bhloged, (€ 11C4)BIKy| ¥€pecially CH3 or CF 3,
08/ 077555 PCT/ EP2007/ 011168 17 C F .
0-(C1-Cg4)alkyl especially OCH3, S02-(C1-Cg)alky! especially S(O)2CH3 or SO2CF3,

or SO2-N =CH-N[(C4-Cg)alkyl]2 especially S0O9-N=CH-N(CHpa)2.

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

As examples for these embodiments, R6 is hydrogen, methyl, ethyl, propyl, isopropyl,
3-methyl-butyl, 2-methyl-propyl, 1-ethyl-propyl, butyl, pentyl, 3,3,3-trifuoropropyl, 4,4,4-

trifluorobutyl or a substituent selected from the group consisting of

cl
’ \/©\ * *\/©/
*\V/J::::]/ " cl Cl Cl
F
F
. . F CH,
F cl, .
F F

) I



F FN c , el * * NHN*NNH FF " F *1 /0
OI,F s--pSOF*\ 1 ,p OS-O500 S.,NON- ~~
WORMSH71558 | O NS C OF F* OF /O p NH2 VWCT/EP2007/011168
2008/ 077555 PCT/ EP2007/011168 18 NH2 NHZ O NH2 * N

OOHOY 17

Cl F
F
\/O/ \/©/kF \/Ej\l
cl ) " =
NS g
* l _— * N/ * *

n

. O, o} | _F
N\ - \
S\\O S\\O F . O
O_?:O . . //S\
@)
/
/ N\ _N=-N—
. /\ .
*Y\N_—- o f}] N * @ \\O
=N % S cl
/
W /NQ/N\ F F
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where the bond is connected to the N-atom of the ring.
w@2msefssably, R7 is H  halogen, CN, (Cl-C6)al RgI/EP2007/011168

O (C1- C6) al kyl , (C2-C6)al kenyl, R or

(Cl-Co) al kyl ene- (C3-C8) cycl oal kyl . More preferred, R7

is H halogen, CN, (Cl-C4)afigyl, O (Cl-C4)al kyl,

(Cl- C4) ai kenyl, phenyl, cycl opropyl or

(C5-C6) heteroaryl. Most preferably, R7 is H fluoro,

CRjpro, bromo, nmgyhyl, ethyl, nethoxy, propyl,

pherfyl , nitrite,| cyclopropyl, thien or wywnyl, nost NH,
* cially pref ed 10 R7 is H,_fl ro/&toro,*
bromo, nethyl |{ pro or met hoxy. stNpreferred RJ[ i s

OH R8 is prefe&ably H, hal ogen or (C1-|E4) al kyl . M
preferred, R8 is H d, F, nethyl or ethyl. Most
preferred R3 ":s H Preferably, R is 15 R,

(ﬁi{ # R il ( CL- CB)iny ene-R, (C2-C6)alkenyl,

(¢l 2- qyl ene- C( O H2,) 20 NH,

Ci- OBt k¥l ene- C( BN .

- C6) al kyl ene- C(O) INH (C1-C6) al k

O(Cl-C6) al kyl ene-C(O § (C1-C6) al kyl ]2, (C
1- C6) al kyl ene-C(O N[R ]2; WO 2008/ 077555
PCT/ EP2007/ 011168 19 (Cl1 -C6)al kylene-C(O O (C

The %%ecﬁg%%ﬁﬁekng%ﬁo\)vwge( t%]e 5(9@ @ é@ﬂn’ectecg 8 NN atSm( SPthd ng.

OH

Preferably, Ry is H, halogen, CN, (C1-Cg)alkyl, O-(C1-Cg)alkyl, (C2-Cg)alkenyl, R’ or
(C1-Cg)alkylene-(C3-Cg)cycloalkyl. More preferred, Ry is H, halogen, CN,
(C1-C4)alkyl, O-(C1-C4)alkyl, (C1-C4)aikenyl, phenyi, cycloprepyl or
(C5-Cg)heteroaryl. Most preferably, R7 is H, fluoro, chloro, bromo, methyl, ethyl,

methoxy, propyl, phenyl, nitrile, cyclopropyl, thienyl or viny!, most especially preferred

R7 is H, fluoro, chloro, bromo, methyl, propyl or methoxy. Most preferred R7 is H.
Rg is preferably H, halogen or (C1-Cg4)alkyl. More preferred, Rg is H, Ci, F, methyl or
ethyl. Most preferred Rg is H.

Preferably, Ro is

R,

(C7-Cg)alkyl,

(C1-Cg)alkylene-R’,

(C2-Cg)alkenyl,
(C1-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C 1-Cp)alkyl]2,
(C1-Cg)alkylene-C(O)N[R']2:
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5 C(O-NH(C1-C6)al kynyl, C(O-NH (C1
-C6)al kylene-R, C(ON(C 1-C)alkyl]R C(ON (C

WQ2@8)EIsEy 1 ]2, C(O-(C 1-C6)al kyl ene-R , 10 PCT/EP2007/011168

C(O QCl-Co)al kylene-R ; or R2 is (Cl1-C6)alkyl,
provided that in said al kyl residue at |east one
hydrogen is substituted by @B, OCH3, COOH, COOCH3,
NH2, NHCH3, N(CH3)2, CONH2, CONHCH3 or CON(CH3)2; 15
or RR is a (Cl-C4)al kyl ene bound to the cyclic am ne,

¢ ' A Gl C yl ene forns a second bond to
(C1 %g)gﬂ@l%%g?éggﬁg%%ﬁlbf the cyclic amne ring and
C(O)f\l@{-g@ _Cézgg@,t’her w th carbon atons of cyclic amne, a
sec n?JI, -8 menbered ring; Mre preferably, R2 is 20
C(O)RHR( C1- C6) al kyl ene-R ,  (C2-C6) al kenyl ,
(C1- C6) al kyl ene-C(O NH2, (Ci1-C6)al kylene-C(ONHR,
C(O)ﬂH(@-f@yﬁqewl,ene- C(O NH (Cl-Cs)al kyl, C(O NH (CL

- I kyl., ONHR , C(O-NH(C-0C6)alkynyl, C(O-N
C(O)rlif@@n%@m%v ne-R , WD 2008/ 077555 PCT/ EP2007/ 011168
i Cl-C3)al kyl, provided that in said al kyl
qo)?@@f@b’?@?ﬁﬁy&iﬁ'&gne hydrogen is substituted by OH,
C(O)WI , NH2, NHCH3, N(CH3)2, CONH2,
or (CH3)2; 5 or R is a (Cl-C4)al kyl ene
1 cyclic amne, in which the (Cl1-C4)
C(O)gﬁglfghzalwlﬁ,
C(0)-(Cq-Cg)alkylene-R’,
C(0)O(C1-Cg)alkylene-R’;

or Ry is (Cq-Cg)alkyl, provided that in said alkyl residue at least one hydrogen is

substituted by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONH;,
CONHCHg3 or CON(CH3)2:

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

forms a second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;

More preferably, Ry is

R,

(Cq-Cg)alkylene-R’,
(Co-Cg)alkenyl,
(C1-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
C(O)NH-(C1-Cg)alkyl,
C(O)NHR’,
C(0O)-NH(C2-Cg)alkynyl,
C(0O)-NH(C1-Cg)alkylene-R’,
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fornms a second bond to a different carbon atom of the
cyclic amne ring and forns, together wth carbon
W@ e@a®71585 cycl i c ami ne, a second, 4-8 nenber edPCT/ABR007/011168
Most preferably, RR is 10 R, (Cl-C6)alkylene-R,
(C2- C6) al kenyl, (Cl-C6)al kylene-C(ONHR, (C
1- C6) al kyl ene- C(O) NH ( C1- C6) 8Pkyl , 15
C(O NH (C1-C6)al kyl, C(O NHR ,
C(O - NH(C2-C6) al kynyl, C(O -NH(C1-C6)al kyl ene-R , 20
or RAOE {R2-Cx)alkyChrévded khdtenealpaiRgl regidugeatdgast eneahydregen is
in which the (Cl-C4) alkylene forns a second bond to
substitutied by G OCHHCOHHEOOCGHS No| NE1Gig N(CHyLp, BANH,,
fornms, together with carbon atons of cyclic am ne, a
CONtiadpar CON(GlEglzered ring; R2 nay be bound to any
carbon atomof the ring including the position where
the linker 25 group L is bound. As exanples for these

or REBRE LB 5ol PR GEHERBETHFREA IR0 ene
form&la second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring.

Most preferably, Ry is

R,

(C1-Cg)alkylene-R’,

(C2-Cg)alkenyil,
(C1-Cp)alkylene-C(O)NH-R’,
(C4-Cp)alkylene-C(O)NH-(C1-Cg)alkyl,
C(O)NH-{C1-Cg)alkyl,

C(O)NHR’,

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

or R is a (C1-Co)alkylene bound to the cyclic amine, in which the (C1-C4) alkylene

forms a second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;

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

group L is bound.

As examples for these embodiments, R is



5

*NoHO '"A, 01l * OOHHH OCd OOA*N-~\O A
HI HH *~NA NN\ or HH--/XHJ5 The asterisk (*)

wWQliwenessmhere the bond is connected to the C-BEDRPWNT/O011168

the ring. Exanples for the enbodi ments wherein R2 is
a Cl-C4 al kyl ene, which crea%is a second ring system
wth the cyclic am ne, conprifse WO 2008/ 077555

PCT/ EP2007/011168 22 NNNNGC7/ LLLL NNNN L

aL&EL L 1In a preferred enbodi nent the created ring

Sioil.electe(gfromHH NNYGNH HHHL X~ H
L Mo preferred,]lit is oneoﬁf L}ﬂr\
* N/\/ * N/\/O\
H

Cl H

LT Ty
O O O

0 cl 0 /\/@ i
/U\N *)J\N * u/\/\o\

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

Examples for the embodiments wherein Ro is a C1-C4 alkylene, which creates a

second ring system with the cyclic amine, comprise



5 Preferably, nis 1, 2 or 3. Mire preferred, nis 1
or 2. Most preferred nis 1. Preferably mis 2, 3 or
WQ200807B5Ppreferred mis 3. 10 The |inker groupPCI/ER300T/&11168
bound to the ring in any position via a ring carbon
atom In a preferred enbodinent, mis 3 and L is
attached to the 4-position op2the piperidine ring
N~R6 (R2) n or L is attached to the 3-position of the
pi peridine ring WD 2008/ 077555 PCT/ EP2007/ 011168 23
R N L (R2) n inall their stereochemcal forns. In
especially preferred enbodinent, L is attached to
e 4- p05|tNon of the phper|d|n N ring. In ang ther
bodi nen DN S q n a rth eMmm

Lis § )P, S(O p or 02( I an ther
podi men Ps NH( ( C1- y
N(bS- C6) cycl oal kyl - (CH2)p N CO(C al kyI] )p,

N[ (Cl- C3) al kyl ene-aryl] 10 (CH2)p
[ (C1- C3) al ky| ene- ( C5- C6)heterocyc|y|] (CH2)p vvith

{(CH2) p, C6) al k NCH2)pb ng nore pre red
ANpY ef err -C6) a I |s N( 1- al kyl ,

et er abl or bei ng
pref erred. |or e rred (XCHZ)p , CH2) p
or NH(CH2)p. Most preferred Lis O, NHWIthLO

bei ng especially preferred. 15 Preferably pis 0, 1,
2, or 3, nore preferred O or 1, with O being nost

o Bl ad B B o B b ©

eridine ring. 20 H H

N NxH NxH
H/ f
L : L H

More preferred, it is one of L or
Preferably, nis 1, 2 or 3. More preferred, nis 1 or 2. Most preferred n is 1.
Preferably m is 2, 3 or 4. More preferred m is 3.

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

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

or L is attached to the 3-position of the piperidine ring

(R2)n
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In residues R2 to R8 an al kyl or al kyl ene can
optionally be substituted one or nore tines by
Wh 200841355 Pref erably al kyl or al kyl ene i s subskCT/EP2M7/011168

one to three tinmes by halogen selected fromchloro or
brono but may be substituted by fluoro once or nore,
e.g. being perfluorinated. PR2ferably hal ogen is
Fluor. More preferred an al kyl or 25 al kyl ene is not
hal ogenat ed. WD 2008/ 077555 PCT/ EP2007/ 011168 24 In
residues R2, R4, R5, R6, R7 aﬁq R8 al kyl, al kyl ene or
cycl oal kyl can optionally be 1Substituted one or nore
times by a group selected in endently from OH, OCH3,
COOH, COOCH3, NH2, NHCH3, N CH3)P, CONH2, CONHCH3 or
CON(CH3) 2. If substituted, 1he nber of substituents
is preferably between I-LZ, 4, nore 5 preferably
1 or 2with 1 being even nore préRe?ned. Preferably an
al kyl ene or cycloal kyl is not substituted. Mre

in all gheif sieagoghesnical foyms. al kyl ene or cycl oal kyl is not
substituted. Preferably in R4, R5, R7 and R8 an
al kyl , al kyl ene or cycloal kyl is not substituted.

In anN¥pechli§fprefedbd embBdiméEnt, LRS attBZhadito B& aspasition of the piperidine

~alkylene or cycloal kyl is not substituted. 10 In

nng. preferred enbodi nents of the present invention one or
nore or all of the groups contained in the conpounds
of forrmula (I) can independently of each other have

In anather@mbddiment df & ©¢CH,)poie agudher emdbodimensof L, L is S(CH2)p,

SOB TR b ot gpedFea lunorLe el N e ik

(CHZQJ,N@@%bﬁfﬁQaWhEd}%)M ; cm_L(cg)an@l]thggﬁ, Nf(CWT,)@R¢lene-aryl]-
peci fi ed above, all "conbi nations of preferred

(CH2)ebi rN[(Q‘-ﬁﬁs)alkwem@(ﬁsﬁeﬁlewocvclwﬁéﬁFE)mW&her(%HﬂPoN(Cr

speci fic denotations bei ngdg\ subj ect of the present
Co)alkyivi&itt)peing Bwraipreferiesy Acerefesred N(Grfalaltad is N(C1-Ca)alkyl,

o R ENEH: VRIERA Shar EL 55 oF S RBAES Blen more
e e 1P O S pRlr o, e i 0

being &spedidlilyf preigereapl i fied substituents vide supra narks
E%he poi nt where the substituent is attached, which

nmeans, for exanple, for a R3 substituent H
Preferably p is 0, 1, 2, or 3, more preferred 0 or 1, with O being most preferred.

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

piperidine ring.

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

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

alkylene is not halogenated.



10

15

20

25

N *1 / Cd 25 and mis 3 and R, is H a conpound of

the formula WD 2008/ 077555 PCT/ EP2007/ 011168 25
WERRRS7TSR2 HN NR N1 s R7 H R8 A preferred PCT/EP2007/011168

enbodi nent is a conpound of the formula (I) wherein 5

RlLis H OHor NH2; RRis R, (C7-C8)alkyl, 10

(Cl- C6) al kyl ene-R, (C2- Co) fkenyl ,

(Cl-Co6)al kyl ene-C(ONH2, (Cl -C6)a lkylene-C(O N

HR, (CL -C6)al kylene-C(ON H(C 1-C6)al kyl, 15

In regi@lie R IR IRy RE (K HintidRg @iyh| MigyléRe or c¢dloalkyl can optionally be
-C6) al kylene-C(ON R 12; (C 1-C6)al kylene-C(O O (C 1
substitoggdprelor maedjmes p@algmxpase@d:tgdqn@penMQntlyme OH, OCHg,

COO&,&OQH‘%% @%ghﬁ%&&é@HJz,NHéﬁaz,o@ HyCI-¥3 or CON(CH3)».

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

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

substituted.

In preferred embodiments of the present invention one or more or all of the groups
contained in the compounds of formula (l) can independently of each other have any of
the preferred, more preferrea or most preferred definitions of the groups specified

above or any one or some of the specific denotations which are comprised by the

.definitions of the groups and specified above, all combinations of preferred definitions,

more preterred or most preferred and/or specific denotations being a subject of the
present invention. Also with respect to all preferred embodiments the invention
includes the compounds of the formula (I) in all sterecisomeric forms and mixtures of

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

The term “*—" in the exemplified substituents vide supra marks the point where the

substituent is attached, which means, for example, for a R3 substituent

*/N\©\
Cl

and m is 3 and R4 is H a compound of the formula
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C(O N (C1-C6)al kyl R WD 2008/ 077555 PCT/ EP2007/011168

26 C(ONI(C 1-Co)alkyl]2, C(O-(C1 -C6)al kyl ene-R,
WELOBQ(B5L - C6) al kylene-R ; 5 or R2 i s (Cl-C6)tREP2007/011168

provided that in said al kyl residue at |east one

hydrogen is substituted by OH OCH3, COOH, COOCH3,

NH2, NHCH3, N(CH3)2, CON H2, 25 CONHCH3 or CON( CH3) 2; or

R2 is a (Cl-C4)al kyl ene bound to the cyclic amne, in

whi ch the (Cl1-C4) al kylene 10 fornms a second bond to

a different carban atomof the cyclic am ne ring and

fornms, together wth carbon atons of cyclic amne, a

second, 4-8 ne ring; R3 is H, hal ogen,

(C1-A4) al kyl end OR or NHR'; 15 R4 is H, hal ogen

or (Cl-Co6)al kyl zJis H (Cl-Co)al kyl an\l ogen

(C2- C6) al kenyl

(C1- Co) al kyl ene

(Cl1 -C6)al kyl ene- rOyheteroc NERQ R6 is H,
R, (C 1-C8)alkyl, ylene-R, (C
1-C6) al kyl ene-O- (C 1 7 (C1- | kyl ene-O- R,

(C1- 06) al kyl ene- CH R ] f1.- osﬁan kyl ene- C( O) NH2, (Cl-

C6) al kyl ene-C(O NH-R H
(C1-C6) al kyl ene-C(O) N (C1- cf) alkyl]2, C(O (Cl-C4)al kyl
or (C 1-C6)alkylene-C(ONR ]2, 25
C(OO(C1-Co)al kyl, C(O(C1-Co)al kyl,
A prefeed @nteglimeol sad kpmpoGha)dfithe Gmaea 4l) kherein
C(O N (C1-Co)al kyl ] 2,
C(O)(Cl CG)aI kyl ene- C3- C8) cycl oal kyl, C(O (C 1
R1 is P00 e- C5- C 10) heterocyclyl or C(O
(C1- 06) aI kyT ene- (C6-Cl0)aryl. R7 is H, hal ogen, CN
(Cl-C6) al kyl, O (Cl-C6)al kyl, (C2-C6)al kenyl or R; WO
2008/ 077555 PCT/ EP2007/ 011168 27 R8 is H, hal ogen or
R2is(Cc1- c6) al kyl ; mis2,3or4

R,

(C7-Cg)alkyl,

(C1-Cg)alkylene-R’,

(Co-Cg)alkenyl,
(C1-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,
(C1-Cg)alkylene-C(O)N[R']2:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(O)NH-(C1-Cg)alkyl,

C(O)NHR’,

C(O)-NH(C2-Cg)alkenyl,
C(O)-NH(C2-Cg)alkynyl,
C(O)-NH(C1-Cg)alkylene-R’,
C(O)N[(C1-Cpg)alkyl]R’
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5nis 1l 2or 3 Lis S(CH2)p, NH(CH2)p or

N(Cl-Co) al kyl -(CH2)p, and p is O, 1 or 2; 10 or their
W@ @BeTissSOneri ¢ and/ or tautoneric forns and/ orPCTIEP2007/011168

pharmaceutically acceptable salts. 15 A further

preferred enbodi nent is a conpound of the formula (I)

wherein Rl is Hor OH R2 i3 20 R,

(Cl-Co6) al kyl ene-R, (C2-C6)al kenyl, (Cl1

-C6) al kyl ene-C(O) N H2, (Cl1-C6)alkylene-C(ONHR, 25

- (O NH- (Cl- C8) al kyl | ON H(C
<°>“R&BO@?BEA'M ng) ﬁ(HR') E:(O) NL?ClyCG) aICf<yI)ene(R'

COQCS) Ikdeféral keny I 30 C(O) - NH(C2-C6)al kynyl, WO
©) 8/ %%5 PCT/ EP2007/ 011168 28 or R2 is

C(O)O@%@@)@IRWéne -Bovided that in said al kyl residue at
| east one hydrogen is substituted by OH OCH3, COCH,
COOCH3, NH2, NHCH3, N(CH3)2, CONH2, CONHCH3 or

o RSSESHEAPI, Sy B i RS BRUP S Soen

R e R R
CONﬁglh%%r@@NW)fecond 4-8 menbered ring; R3 is H,

ogen or 'wherein R' is defined as above; 10

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

forms a second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;
R3 is H, halogen, (C4-C4)alkylene-R’, O-R” or NHR";
R4 is H, halogen or (Cq-Cg)alkyl;

Rs is H, (C1-Cg)alkyl, halogen, CN, (C2-Cg)alkenyl, (Cg-C1p)aryl, NH-(Cg-C1p)aryl,
(C1-Cg)alkylene-(Cg-C1g)aryl, (C5-Cqg)heterocyclyl or
(C1-Cg)alkylene-(C5-C1p)heterocyclyl;

Rg is H, R’, (C1-Cg)alkyl, (C1-Cg)alkylene-R’, (C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’, (C1-Cg)alkylene-CH[R']2, (C1-Cg)alkylene-C(O)NH2, (Cq-
Cg)alkylene-C(O)NH-R’, (C1-Cg)alkylene-C(O)N[(C1-C4)alkyl]2, C(O)(C1-C4)alkyl or
(C1-Cg)alkylene-C(O)N[R']2,

C(0)0-(C1-Cg)alkyl, C(O)(C1-Cg)alkyl, C(O)(C3-Cg)cycloalkyl, C(O)NH-(C1-Cg)alkyl,
C(O)N[(C1-Cg)alkyl]2, C(O)(C1-Cg)alkylene-C3-Cg)cycloalkyl, C(O)
(C1-Cg)alkylene-Cs-C1p)heterocyclyl or C(O) (C1-Cg)alkylene-(Cg-C1p)aryl.

R7 is H, halogen, CN, (C1-Cg)alkyl, O-(C4-Cg)alkyl, (Co-Cg)alkenyl or R’;
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30

R4 is H halogen or (Cl-C4)alkyl; RS is H,
(C1-C6) ai kyl, hal ogen, (C2-C4)al kenyl, (C6-C10)aryl,
w@ asBHsd kyl ene- (C6- C 10)aryl or (C5-C PCT/EP2007/011168
10) heterocyclyl; 15 R6 is H (C3-C8)cycloal kyl,
(Cl-C8)al kyl, (C1-0C6)al kyl ene-O (C1-C6) al kyl,
(Cl1-C3)al kyl ene-R, C(0O O (C27Co) al kyl ,
C(O (C1-0C6)al kyl, C(O (C3-C8)cycl oal kyl,
C(O - (C5-C10) heterocyclyl, C(O NH (C1-Co6)al kyl,
. - L i
Rg Isg(qgl%l%:%-gﬁ@ﬁ}:ayﬁ%jndelﬁl’@- C8) cycl oal kyl ,
C(O (C1-C3)al kyl ene- (C5-C 10) heterocyclyl, 20 or
- (O (C1-C3)al kyl ene--(C6-Cl0)aryl; R7 is H hal ogen,
mis 2N3 ofd1- C6) al kyl , O(Cl-C6)al kyl, (C2-C8)al kenyl or R ;
R8 is H halogen or (Cl-C6)alkyl; 25 mis 2, 3 or 4;
nis 1l 2or 3; 30 Lis QCH2)p, S(CH2)p or NH(CH2)p,
nis RrXoV®) 2008/ 077555 PCT/ EP2007/011168 29 p is 0 or 1;
or their stereoisoneric and/or tautoneric fornms and/or
their pharmaceutically acceptable salts. 5 An

: j _ M ' conpound of the
Lis O N RSN ES-E TE R B, 0o o
Cl1-C6) al kyl ene-R, (C 1-C2)al kenyl, (C1
. -CG&&.kyl ene-C(O N HR, 15
pis Q.A06CH) al kyl ene- C(O) NH (CL- C8) al kyl, C(O NH(C
1- C6) al kyl ,
or their stereoisomeric and/or tautomeric forms and/or their pharmaceutically

acceptable salts.

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

R4 is H or OH;

Rois

R,

(C1-Cg)alkylene-R’,
(Co-Cg)alkenyl,
(C1-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
C(O)NH-(C1-Cg)alkyl,
C(O)NHR',
C(0)-NH(C1-Cg)alkylene-R’,
C(O)-NH(C2-Cg)alkenyl,
C(0)-NH(C2-Cg)alkynyl,
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C(O-NH(C2-C6)ai kynyl, C(ONHR , C(O-NH(C

1-C6)al kylene-R, 20 or R2 is a (Cl-C2)al kyl ene bound
wa 008he756ycl i c am ne, in which the (Cl-C4) al kpd'ERP2007/011168

forns a second bond to a different carbon atom of the

cyclic amne ring and forns, together with carbon

atoms of cyclic amine, a sec@Bd, 4-8 nmenbered ring; 25

R3 is H NH (C5-C6)heteroaryl or NH phenyl; R4 is H,

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

i - providerimgt in §448-dlfrasidlie ot (dastdhel idrogen is
orR I% (?%2@@1%%’r§@or (C5- C6) hetéeng‘sgar yl; WO 2008/ 07 555g
subsf?@TédEB?Qm,/ OTH$8CO8M, RSO Hi, 13- &H@M?j NeCKyg)2, CONH,

(C1-C8)al kyl, (C1-C3)alkylene-R; C(O) (Cl-Co6)alkyl,
CONE(CHIg CB8-CBNGHBYAl kyl , C(O) - (C5-C 10) heterocyclyl,

C(O(C 1-3)al kyl ene- (C5-C10) heterocyclyl, or

C(O (C1-C3)al kyl ene--(C6-Cl0)aryl. 5 R7 is H, hal ogen,

oSkl Ee 5 AL 5 FOARSTRY G c hins

omES B tr M o AR Sy S i e fo,
together nithacetbon atdvesrof glalicracing, iscsddond, #c8 epgraberedsidang;s .

In an enbodi ment the present invention relates to a
conpound of formula (1) selected 20 fromthe group of

is’H,_hal NHR”, wherein R” is defined. e, _
R3 IS?ZR, 23)9?29& soqul vr¥o|e|rer%r_16_ yIISO)?yT-epla;eartl)%vlene- 1, 2-di carbo

xylic acid 1-tert-butyl ester 2-nmethyl ester, 8,
(2R, 4R) - 4- (1 soqui nol i n- 6-yl oxy) - 2-o-tol yl car banoyl - pi p
R4 iseHi balegen-ardPokylalieylaci d

Rs is H, (C1-Cg)alkyl, halogen, (C2-C4)alkenyl, (Cg-C1g)aryl, (C1-Cg)alkylene-(Cg-
C1g)aryl or (Cs-C1p)heterocyclyl;

Rg is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-Cg)alkylene-O-(C1-Cg)alkyl,
(Cq-C3)alkylene-R’, C(O)O-(C1-Cg)alkyl, C(O)(C1-Cg)alkyl, C(O)(C3-Cg)cycloalkyl,
C(0)-(Cs-C1p)heterocyclyl, C(O)NH-(C1-Cg)alkyl, C(O)N[(C1-Cg)alkyl]2,
C(0)(C1-C3z)alkylene-(C3-Cg)cycloalkyl, C(O)(C1-C3)alkylene-(C5-Cg)heterocyclyl,
or C(0)(C4-Ca)alkylene--(Cg-C1p)aryl;

R7 is H, halogen, CN, (C1-Cg)alkyl, O(C1-Cg)alkyl, (C2-Cg)alkenyl or R’;
Rg is H, halogen or (C1-Cg)alkyl;
mis 2, 3 or 4,

nis 1, 2or3;

L is O(CH2)p, S(CH2)p or NH(CHz)p, and
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tert-butyl ester, 25 9.
(2R, 4R) - 4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne-2- car boxyl i

wae2@sidrses t ol yl am de, 10. PCT/EP2007/011168

(2R 4R) - 4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne- 2- car boxyl i
c acid isobutyl-amde, 11.
(2R, 4R) - 4- (1 soqui nol i n- 6-yl 0XY) - pi peri di ne-2- car boxyl i
c acid 3-nethoxy- benzyl am de 12.
(2R, 4R) - 4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne- 2- car boxyl i
pis ®oR§! d 2-chloro-benzyl am de 30 13.
(2R 4R) 4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne-2-car boxyl i
c acid phenethyl -am de, V\D 2008/ 077555
CT[ EP2007/ 011168 31
or the 5 Ko SRR Rt A OBy S35 B e ear SRy
cegtameans?: et hoxy propyl ) - anmi de,
2R 4R) - 4- (1 soqui nol i n- 6-yl oxy) - pi perl di ne- 2- car boxyl i
c acid (2-hydroxy-ethyl)- am de, 5 16.
(2R, 4R) - 4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne- 2-car boxyl i
c acid (furan-2-ylnethyl)- amde, 17.
An eéé’&lélg) preféired @wtssdimenb isyh exynpoundesfitie fermaulag ) wbxerein
c acid (furan-2-ylnethyl)- am de, 18.
(2S, 4S) - 4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne-2-car boxyl i
R1 i %ﬁi ( 3- met hoxy- propyl)- 10 am de, 19.
'3 4-(1soquinolin-6-yloxy)-piperidine-2-carboxyl i
c acid (pyridin-2-ylmethyl)- amde, 20.
(2S, 4S) - 4- (1 soqui nol i n-6-yl oxy) - pi peri di ne-2- car boxyl i
R2 ISC aC| d prop-2-ynylamde, 21.
4S) - 4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne- 2- car boxyl i
C1 Qﬁ)é(‘fﬂ?”&l’@net hyl - ani de, 15 22.

S) - 4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne-2-car boxyl i
(Cq- éé)ﬁuf‘dqﬂ chl oro- benzyl ami de,  23.

(C1- §6%é§%n%gg@@w%ol i n- 6 yI oxy) - pi peri di ne- 2- car boxyl i
(C1 ((:g)%l%;ﬁ% e??(b?ﬁgr @ﬂldrﬁ}??(yyg?nxé)e byt rol i di ne- 2- car boxyl

C(0) (\Ei-ﬁ(éli?{)c afdypoqui nol i n- 6-yl oxy) - pyrrol i di ne-2-car boxyl
ic acid U(Ry-1-phenyl -ethyl)- 20 am de, 26.

C(O)(NB(GB)C?%(HWVQUI nol i n- 6-yl oxy) - pyrrol i di ne-2- car boxyl
ic acrd (furan-2-yl nethyl)-

C(O)NHR’,
C(0O)-NH(C1-Cg)alkylene-R’,

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

forms a second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;

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

R4 is H, halogen or (C1-C4)alkyl;

Rs is H, (C1-Cg)alkyl, halogen, (C1-Cg4)alkenyl, (Cg-C1p)aryl, (C4-C2)alkyl-
(Ce-C1p)aryl or (C5-Cg)heteroaryl;
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am de, 27.
(2S, 4R) - 4- (1 soqui nol i n-6-yl oxy) - pyrrolidi ne-2-carboxyl
WO 20080771858 2- hydr oxy-et hyl ) - am de, 25 28. PCT/EP2007/011168

(2S, 4R) - 4- (1 soqui nol i n- 6-yl oxy) - pyrrolidi ne-2-car boxyl
ic acid (2-nethoxy-ethyl)- am de, 29.
(2S, 4R) - 4- (1 soqui nol i n-6-yl 089) - pyrrol i di ne-2- car boxyl
ic acid (3-nethoxy-propyl)- an de, 30.
(2S, 4R) - 4- (1 soqui nol i n-6-yl oxy) - pyrrolidi ne-2- car boxyl

Rg is HS@%{@;Bﬁwﬁlé&lkﬂ e ylamay, )(Cﬁ@gfwkﬁéne@ C&O)(C1 C6)alkyl

(Isqu|noI|n 6-y yrrolidine car boxyl

Yew-d H&b% R C3)alkylene-
CIOIE TSmO G5 RIS Csyors

(Cs- (C?@.hélféroéycélylsoqm(ﬁ)t)((tﬂ—%)alkalmeexeeﬁ’(@)larﬁl ne- 1, 2-di ca
boxylic acid 1-tert-butyl ester 2-nethyl ester 34.
(28 4R) - 2- (4- Et hyl - phenyl car banoyl ) - 4- (i soqui nol | n-6-y

R7 'Se@t $I%bgﬁyéf\lo(bdlé]f)a?kyl C@(@ )éyl)lcﬂ?(y?(fbd éf)ra'ikeqwi phenyl,
CyCIO&?&CﬁF?)C%C%hﬁ&gﬁé%}glplhgn& ;ll a?mngze p)?/’grol i di ne- 2- car box

(2S, 4R) - 4- (1 soqui nol i n- 6-yl am no) - pyrrol i di ne-2-carbox
ylic acid (furan-2-ylnmethyl)- am de, 39.
Rg is(ldshdlBgen-of I(Eqefui )yadkyln- 6- yl ani no) - pyrrol i di ne- 2- car box
ylic acid (2-nethoxy-ethyl)- 10 am de, 40.
(2S, 4R) - 4- (I soqui nol i n- 6-yl am no) - pyrrol i di ne-2-carbox
lic acid (3-nmethoxy- propyl)-amde, 41.
2S, 4S) - 4- (1 soqui nol i n-6-yl am no) - pyrrolidi ne-2-car box
ylic acid (furan-2-ylnethyl)- am de, 15 42.
(2S, 4S) - 4- (1 soqui nol i n-6-yl am no) - pyrrol i di ne-2-car box
s Liland aci d (3- et hoxy- propyl)-anide, 43.
(2S,4S)-4-(1soquinolin-6-ylam no)-pyrrolidine-2-carbox
ylic acid (pyridin-2- ylnethyl)-am de,
Lis O, S or NH;

m is

or their stereoisomeric and/or tautomeric forms and/or their pharmaceutically

acceptable salts.

In an embodiment the present invention relates to a compound of formula (l) selected

from the group of

4. (2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-1,2-dicarboxylic acid 1-tert-butyl ester
2-methyl ester,

8, (2R,4R)-4-(Isoquinolin-6-yloxy)-2-o-tolylcarbamoyl-piperidine-1-carboxylic acid
tert-butyl ester,

9. (2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid o-tolylamide,

10. (2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid isobutyl-amide,

11. (2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid 3-methoxy-
benzylamide

12. (2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid 2-chloro-benzylamide

13.  (2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid phenethyl-amide,
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44.
(2S,4S)-4-(1soquinolin-6-ylam no)-pyrrolidine-2-carbox

W@ RG08/0Zxs5sd (4- et hyl - phenyl ) - 20 am de, 45. PCT/EP2007/011168

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

(2S, 4S) - 4- (1 soqui nol i n-6-yl am no) - pyrrol i di ne-2-car box

ylic acid phenethyl-am de, 4?.

(2S,4S)-4-(1soquinolin-6-yl afi no) - pyrrol i di ne-2-car box

ylic acid 2-chioro- benzyl am de, 47.

(2S, 4S) - 4- (1 soqui nol i n- 6-yl am no) - pyrrol i di ne-2-car box

Y2 R @#RjeA-(lsoqoinotigi6-plokgepipefifing82-carboxylic acid (3-methoxy-propyl)-
3S,4R) - 4- (I soqui nol i n-6-yl am no) - pyrrolidi ne-3-car box

%m'ge'aci d 3- et hoxy- benzyl ami de, 49.

) - I v e it 2 2 -
(PRt bRy RO SN et ety
@BWIEdR) - 4- (1 soqui nol i n- 6-yl ami no) - pyrrol i di ne-3-car box

Lc,acjd o-tol yl am de,. 30 B1. . .
{48 3 dsBatBalin Hoy R ee BParies?-caReatie dcitbfuranspudpethy)-
¥hiigeaci d i sobutyl -am de, 52.
62-)3(38- Met hyl - 8-aza-bicyclo[3.2.1 S
[9=2453-4y(IasgyinplnGuyioxy)-piperidinecdcarboxylic acid (furan-2-ylmethyl)-
gn“l% benzyl - 4- phenyl - pi peri di n- 4-yl oxy) - 7- chl or o-i soqu
I'no ?’ne, WD 2008/ 077555 PCT/ EP2007/011168 33 or their
$2% 4)is (st linome A6 xy)plpendine2-tartkyha gt (3timetioxy-propyl)-

pharmaceutically acceptable salts. (Cpd. nunber given
fBHdeef erence) I n another embodi ment the present

g%,gg)ieéén#@@u‘*ﬁ%ﬁ@@éﬁgﬂ;ﬁﬁﬁ?@@ﬂ@-ﬂﬁaFb%fx%‘é acid dyridin-2-yimethyl)-
anide Met hyl - 8-aza-bicyclo[3.2. 1 /

-1 -vl ) - 2H | inolin-1 - 721 73. .
{;é’é fé-si-z%&ﬁfgﬁgep@@?58%%36'@&99&%&%@ 8FE-aPrZyRyiamide,
PR )1 86 61001 B RearhoH Lok erty e,
R&HSHHe(lsoq@naiin-Byyloy)grpetidioged-oadoxylic acid 2-chloro-benzylamide,

PSS SRR FoR) B iits o cpbosvlic acid isobutyl-amide,
25 UR3-4/(19% l)inarrhmrl' 854\ rtdlidineResarBbxyli€acid (4-ethyl-phenyl)-
kl\l6-_ 4R:;‘Amt no¥4- pheny -jél{/)mhexyl )-i soqui%ol [ r%e-(l, 6-¥jipar$1n”
BAdd€,0or their stereoisoneric and/or tautoneric forns

/ L [ Vo C I
PSR4 DS RO SO AT S AR A0 Ry
armideli nents which contain preferred, nore preferred,
nost Rpr eferred or exemplary definitions of Qor?aounds
(2S,4R)-4-(Isoquinolin-6-yloxy)-pyrrolidine-2-carboxylic acid (furan-2-ylmethyl)-
amide, '
(2S,4R)-4-(Isoquinolin-6-yloxy)-pyrrolidine-2-carboxylic acid (2-hydroxy-ethyl)-
amide,
(2S,4R)-4-(Isoquinolin-6-yloxy)-pyrrolidine-2-carboxylic acid (2-methoxy-ethyl)-
amide,
(2S,4R)-4-(Isoquinolin-6-yloxy)-pyrrolidine-2-carboxylic acid (3-methoxy-propyl)-
amide,
(2S,4R)-4-(Isoquinolin-6-yloxy)-pyrrolidine-2-carboxylic acid (pyridin-2-ylmethyl)-
amide,

(2S,4R)-4-(Isoquinolin-6-yloxy)-pyrrolidine-2-carboxylic acid prop-2-ynylamide,
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32.

34.

35.

38.

39.

40.

41.

42.

43.

44.

45.
46.

47.
48.

49.

50.
51.
52.
69.

according to the invention, one or nore or all of the
groups can have any of its preferred, nore preferred,

worees/opises erred definitions specified above orPGHEPINE011168

or sone of the specific denotations which are
conprised by its definitions and are 20 specified
above. Isoquinoline substitug2on pattern is nunbered
according to TUPAC rules: 4531 \\' 6 2N/ / 7 1 8
25 Al references to "compound(s) of fornula (1)"

(RS FRE ] Road o) Aaf TR Eingl & BRarf Yt ftertouy

tber2-metwrestrf i cal |y acceptable salts, and/or to
their stereoisoneric fornms, polynorphs and solvates.. .
95 4R UM TN e DY B e Gele B8 e ) Ry Hidine-1-

: - AL SO i d. WD 2008/ 077555
E%&%éggﬁégwgﬁtg%%w%ﬂgghar maceuti cal ly acceptable
(26 UR) of-(Isoguin ke -yamime -poratialire-2HJarbexylichasid (4-ethyl-phenyl)-
organic and inorganic salts as described in
Pfrgt on' s Phar maceutical Sciences (17th edition,

R8RS Ep Rolldife-ProsTb6licadtld (furan-2-ylmethyl)-
%%@ﬁ@gﬁ@ﬁ?ﬁ? ERMOD RO Lity, ﬁeferer(wce +gyimethy)
ginide, for acidic groups inter alia to sodium

S AR aduFRGROTREM BRI 2 Bpriels it {2ifet Boy-thyD-
aplide, fumaric acid, succinic acid, nalic acid,
tartaric acid, nethylsulfonic acid, rochloric

. ac hydr ochl o
623 4R) <t(Isaauipobr-Bdylaprrppisreliding-2oeasposyliccanie dxynethoxy-
' .sul fonic acids, for exanple as

ﬁﬁ%ﬁ@é%ﬁé@#des, hydr obr om des, phosphates, sulfates,
(S A]) ek (b quinbirs-6-ylaried)gsyrrdliieaResarboxyflieadadd (furan-2-ylmethyl)-
fumarates, nml ates, gluconates, and 10 salts of am no
agida, of natural bases or carboxylic acids. The

A i8S ATENN 16 - -
PESR o BRI RIR S aRbaR I £ (3 ey
padpylY-amnde,i on, including their stereoisoneric forns,

t ake ce i.n nanner. .known. per ..se., The. co und

e B e L e
GRhéthyl)Brhide, Or optionally substituted ammonium salts

W th Dasic reagents such as 15 hydroxides, carbonat es,

02 S A4 ehsegyinalin-Ghdamming-piitbliginmacarbexydicgaid (4-ethyl-phenyl)-

basgs, for
amide,

(2S,4S)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid phenethyl-amide,
(28,48)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid 2-chioro-
benzylamide,

(2S,48)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid isobutyl-amide,
(3S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-3-carboxylic acid 3-methoxy-
benzylamide,

(3S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-3-carboxylic acid (2-methoxy-ethyl)-
amide,

(3S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-3-carboxylic acid o-tolylamide,
(3S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-3-carboxylic acid isobutyl-amide,
6-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy)-isoquinoline, or
6-(1-benzyl-4-phenyl-piperidin-4-yloxy)-7-chloro-isoquinoline,
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exanple trimethyl- or triethylam ne, ethanolam ne,
di et hanol am ne or triethanol am ne, tronmetanol or else
wha®so7#M no aci ds, for exanple |ysine, ornithP@EEP2007/011168
argi nine. Where the conpounds of the forrmula (1) have
basi ¢ groups, stable acid addition salts can also be
prepared with strong acids. 3Bitable pharmaceutically
acceptable acid addition salts 20 of the conpounds of
the invention are salts of inorganic aci ds such as
i

or thgiy?t’e %é&’lﬁ]ﬁgﬁc (@@Aﬁtrapgd?ggﬁé SFHFWSU?I Ceim A ﬂ)ﬁarmacfeutxcally

accepmagmﬁsa:lts #Cpdsnembker gvenffor refeeergled, acetic acid,
benzenesul foni c, benzoic, citric, ethanesulfonic,
fumaric, gluconic, glycolic, isethionic, lactic,

In anbﬂ‘férr%Bﬁﬁlﬁmnm@ﬁéseﬂﬂd\@ntloﬁ%ﬁw E@H‘Iplbund of formula (1)
succi nic tol uenesul fonic and tartaric acid

selectad frsm/\imrgraupmir maceut i cal I y unaccept abl e ani on such

o t k
3 odr-fletid Y Rambiio 2 TREEF BT 4l SR fiu) 8
72/73. @t@"KEQJtﬁtEmo[Bq 1]0@&3@1@%7&&'1@?02!4 RoGuindtiat 1-eAe Of
phar maceut i‘cal | )éﬁ accegt abl'e salts and/or for use in

74. néniBMeindB-aza-bieycla e?nﬁpét- i 2l-isagpindliac1-ohe, 30

T rma I J: . d
75. ?gﬁﬁ&&-@%ﬁt@ﬂ%é‘z‘%ﬁy o) ogl ch]gqu )}t?&mr at |§(§)%un’ﬁ§1ﬁ|—1-one
76. dﬂMyl@(&hemhﬂcﬂrﬂzauMbydo[Bm1]bct-BWI@q()lZ)H-woqumlm 1-one, or
invention, for WO 2008/ 077555 PCT/ EP2007/011168 35
77. eNarfA-éminod-phery-cyrahexybriseamnaing 1 &dEmips. a

or Lo U B SBIANELE s SNIBE i SR Frdc ey
accepfabénsalts.i ve netabolite thereof. 5 Physiologically

functional derivatives include prodrugs of the
conmpounds of the invention, as described, for

As in%ﬁoginﬁbﬁﬂ of @ etitio! in th@"tﬁ@bed—’ h%réﬁ'lb&!iHentéaﬂ’ﬂeh contain

1. Such prodrugs can be netabolized in vivo
prefereda marenprefedrast, mess piralesrad onexermplesedgfintiong of ﬁgmpounds

accold}iG GG i anE PEmRLE & et T plcURR e Ratd pfly P s

prefe‘?rred( mdre'p?efel?%d‘ Phdat pRefdrir] defiitsranssauifsd Qbé% BB any one or
whi ch include racemates, racem c nixtures,

someakihe spasific derptatiars whidhatescamansedby, ﬂtéﬁqf ﬁéio@éfand are

h ounds of the invention may also exist in
spec&:lgﬁ ag%?s%pol ynor phous forns, for

Isoquinoline substitution pattern is numbered according to IUPAC rules:

All references to “compound(s) of formula (1)” hereinafter refer to compound(s) of the
formula (1), (1), (1), (1) and (1V) as described above, and their pharmaceutically
acceptable salts, and/or to their stereoisomeric forms, polymorphs and solvates.

Physiologically functional derivatives as described herein are also included.
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15 exanpl e as anor phous and crystalline pol ynor phous
forms. Al polynorphous forns of the conpounds of the
WO 2008171565 bel ong within the framework of the PCI/EP200TH1168
and are a further aspect of the invention. If
radi cal s or substituents may occur nore than once in
t he conpounds of the fornul a34(l), they may all
i ndependent|ly of one another, have the stated neani ng
and be 20 identical or different. The terns

Pharﬁﬁ%egﬁééﬂykdéoep(tﬁile@@@df)dom;(ﬂrd@@f&hé%rmlﬁlg(t)%ééh lth their

and the correslpospondl ng al kél ene substituents are
organmnn@acbmotg:amsa t$ 8 deseribes in RemingtonghPBarmaaeewisal Sciences

(1o A0 o158 PSS e A AOSRST AR drei By o

the s@lﬁﬂnt@ﬂﬂbf@énbé igivahiyl agidiigroups Uiter afia 2o Subfiinh tptiBssium,
on anot her group, for exanple in an al koxy g

rou
calciym-andgmmersuay salts; prefgrengeds-gi) far [&ﬁS@hg[C@.pS |a’§er alia to salts of

maleg 5@{5{@53@%& gé@&ﬁmgrﬂcﬁ}l rﬁéﬁ'«% %& hy ﬂrﬁuﬁld,ﬁ%ﬁ?mlﬁﬁfomc acid,

groups are ne
hydrgeidyd acid, beyric atidephesstaori amdformlf lcatth:eth agrdstmssulfonlc acids,

M e SR S v
meth%n@&l'?%éf@f‘t%ﬁtife%"Wt%ﬁkﬁ\%e fe et Yumdrsids; Pr‘:glléﬂfesggltuconates, and

tert-pent ne groups may -
saltsauflaemmp saeldﬂ af edturableam mgearbbeyilooamés ofherpreparation of

e RS ST O
capaBgéstaap@?h%éﬂGﬁcI%QJﬂféﬂrp&e?écﬁs&ﬁéné'P&ngﬂQEé’s pfdeE3n a manner

3, or -O(CF2)2 The term (C2-C6) - al ken means
known m@roﬁead'd\ebmmpegn@@ef theotosmuiter (:Ibforah@tnahla alkali metal alkaline earth

mete] b bt aRATG LS S BT SR ety 084 282

hydr@hdés Mbﬁbﬁatbgnﬂl‘éarﬁcﬁfat%mmlawsmﬁd arlmﬁtﬁrﬂ@@ﬁ)drgamc bases, for
- propenyl (= al | 1), butenyl 3- but eny

exanmlmrnythy@ PyfieHM amglqygtm@molgmm g@hanglaﬁy;agrwﬁn@t,hanolamme

trom%l‘a%olﬁf%ﬁ%dia?@élaéml}qge%c‘ﬁy b&Pe%ﬂBleQ@%gi@QS{gﬁthﬁ%éé Q ggnlne Where
the chntgoundtefitiad fanalilagh mavelbasltﬁ)g(dﬁ%sCébabﬁbé hszldyédcg’nm palts can also

be p%&)gé@%%toc&%é%naégg Ib§ @%Sﬁaggég?,t%}%l §g>2:lcgp§afpl%amd addition salts

of th& ﬁbﬁfﬁ%uﬂﬁgrﬁt \%ﬂYSn HERENE R de?gaﬁlﬁeacﬁf@étﬁbh he ‘Pngﬁrbchlonc
tripl e for exanple hynyl ,  1-propy
acid mypr@lpmnyt mhosmhqmr g}dt@phﬂspfmrlbunymand Fhéutic aplde and of organic
q] ma% 1 tter nal ,and t fﬂ:
ac.ds suc as rexampe ace ic acl benzenesu onlc ‘benzoic, citric,
ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic,

methanesulfonic, succinic, p-toluenesulfonic and tartaric acid.

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

and/or for use in nontherapeutic, for example in vitro, applications.

The term “physiologically functional derivative” used herein refers to any

physiologically tolerated derivative of a compound of the formula (I) of the invention, for
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15 Hal ogen neans fluoro, chloro, brono or iodo.
(C3-C8) cycl oal kyl groups are cyclic al kyl groups
w@oemwsarsng 3, 4, 5, 6, 7 or 8 ring carbon atPOBFEPI0RT011168
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycl ooctyl, which can also be substituted and/or
contain 1 or 2 doubl e bounds3%unsaturated cycl oal kyl
20 groups) like, for exanple, cyclopentenyl or
cycl ohexenyl can be bonded via any carbon atom A
exa @aﬁ ﬁfd@ viHi QY B RARRIsHAtiBh AT B nanirhA0s\®h &s ffbPExample, a
ystem conprises two aromatic rings which are
humdrnuiseable to farve (direodly larmmdicgctiypa coapeure af ihediopinula (1) or an active
apht 25 bi phenyl, tetrahydronaphthyl, al pha- or
”“ﬂaBBﬁﬁﬁréFF51on-, i ndanyl - or indan-1-on-yl group. A
preferred (C6-CL10)aryl group is phenyl. A (C5-C
10) het erocycl yl oup mneans nono- or bicyclic ring
Phys@mieauy fungtional &yabves ﬁmiteanrqsbhgapt)ﬂ@ eemppends of the

ver58, BF L5508 o RS P, PP WS fopk, A, 100 2

57-61 S’uch?pﬁddrug% cah @@n@fabdﬁ@é@hmﬁt\/b%% @dmﬁbﬁﬁ@rdﬁtﬁe invention.
hetero atons. The heterocyclyl residues can be bound

Thesgtpradiposmnap ermsess beaotiveidto11168 37 positi ons,
for exanple on the 1-position, 2-position, 3-position,
4-position, 5-position, 6- position, 7-position or

The iBvenisor redates((CoGifyurelsasfahg ddyhulgr(Bull, (Hy, (HE) et V1) in the form

of the SiBaeeiPaMRHIEdp gt M ALR AN Bie ReRpss. atemic mikturss) pure
enan %e?él%&%@ £8drhMis %fﬂo gﬂ% hefegrcri di nyl,
azoci nyi enzi m dazo enzofuryl,

benzonor phol i nyl , benzothlenyl benzothiophenyl,

The %ﬁﬂég@? sglgﬁ ||nve5%2t Aol %q) ﬁ(ls?%{lémg@;? Bglxmr%\ous forms, for
E@@hdﬂphoﬁ@'éﬁ%r?@téﬂin\é' po I_fﬁhbb&hcblfé’formfsUAﬂrﬁdlymorphous forms

ui nazol i nyl ui no é ui nol i zi nyl
of th@| aompRands pf thQ{lmVﬁUUDli\ elnyg thlhlndhﬁrigamewmlmfethﬂlnventlon and are

hr anen-,2- ci,nnol i nyl, 10 decahydroqui nol i nyl,
a furlpgf BRERCEST IR yELOny |

If radi&dlé/ gr sfibsti@nis-rahy betuammps diar ance inihe compourdsaofine formula
nmonor phol i nyl , horm‘pl perazinyl, imdazolidinyl

M, them raay &l Wepenﬁeramz@ gine angthar, M@zm% at%mﬂaﬂma and be

ldenﬁcgﬁjBLHﬁfe'?é!ﬁ i ndol yl, 3Hindolyl, isobenzofuranyl,
roman tI i Soi ndazol yl, i soi ndol i nyl, i soi ndoI yl,

i soqui nol i nyI (benzi m dazol yl'), isothiazolyl,

The {gi%éﬂéﬁi-éexaa%ﬁ (e ”¥lkvlo£§af&é%kyf E1-5pialiopand the

oxadi a zoI

correfpgsgrorchjgé a&gi?rgﬁ su%%\}g soqr%ﬂnde’rsztbgd %Xs""éj hyér%c\érbon residue

which can be linear, i.e. straight-chain, or branched and has 1, 2, 3,4, 5,6, 7 or 8
carbon atoms, respectively. This also applies if an alkyl group occurs as a substituent

on another group, for example in an alkoxy group (O-alkyl), S-alkyl or a -O(C1-
Cg)alkylene-O-, an alkoxycarbonyl group or an arylalkyl group. Examples of alkyl

groups are methyl, ethyl, propyl, butyl, pentyl or hexyl, the n-isomers of all these
groups, isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyl, 2-
methylpentyl, 3-methylpentyl, isohexyl, sec-butyl, tert-butyl or tert-pentyl. Alkyl or
alkylene groups may — if not otherwise stated — be halogenated once or more, e.g.

alkyl groups may be fluorinated, e.g. perfluorinated. Examples of halogenated alkyl
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oxazol yl, oxazolidinyl, pyrimdinyl, phenanthridinyl,
phenant hrol i nyl , phenazi nyl, phenothi azinyl,
W@b@sox®shi i nyl , phenoxazi nyl, phthal azi nyl, PCT/EP2007/011168
pi perazinyl, piperidinyl, prolinyl, pteridinyl,
purynyl, pyranyl, pyrazinyl, pyroazolidinyl,
pyrazolinyl, pyrazolyl, pyriB@azinyl, pyridonyl,
pyri dooxazol es, pyri doi m dazol es, pyridothi azol es,
pyridinyl, 20 pyridyl pyrimdinyl, pyrrolidinyl,
loy ! drofuranyl
grou %t% Eé;hbﬁ%r?dsoéq %%F?’ tggﬁér%dﬁr)oﬁagr?nyl
6H—1 2, 5- thlada2|nyl thiazolyl, 1,2, 3- thladlazolyl,
1, 2, thladlazolyl 1 2, 5- thladlazol I, o
The term, (C2-Figxdilkeryl eansa bwnocafboraﬁeﬁ@we whpéercazbfpry chain is
and xant henyl . Pyridyl stands both for 2-, 3-
straightrghain or bfaﬂﬁf@ﬁ‘yﬁlm%%'ﬁ@ﬁ'se%gttﬁ & egrben aéﬁﬂ‘sfﬁ'i%héﬁ/l depending

f
on th u({ﬁ%ln% i%%éggon b?e bﬁﬁoxl Eé&%llrn cﬁ'v’f@l' p@p(é’ﬁ@@/l 2-propenyl
(= alliy 2 duemyl e3-blieny - 2—metﬁyl Hbufemytr 3-diyethyl-Sibosenyt ub-ihexenyl or 1,3-

pentadletidh THEIAUD0 BB A WBGERPRESRIE ha Weck of egfiontation. The

doubi BBRUS P bé Sét%@éﬂa@i BhasyFikb. " esi dues are
pyrazinyl,” pyridyl, pyrimdinyl, pyrazolyl,
nnrphollnyl pyrrolldlnyl plpera2|nyl plper|dinyl

SR RIS —
or bréﬁ@ej%?%? c%ﬁhﬁ@%s(é:?i %mt{ﬁéﬁw%ﬁﬁa\ﬁg;%@é‘nﬁﬁﬁ on the chain
engt$1t,l hsdri2 wiptslbonds, dor example, rmbynwrt‘bemm}rly}' peogynyt ( peopargyl) or

nes by suj tabl e ou ndepend sel ected from
2buh@vbd‘ triple baggs My b @8?0( helal %@r IR

O - (Cl C6)aryl, COOH, COQ(C1l-C6)alkyl, CO\|H2,
CONH( Cl- CB)al kyl, CON (C1 5 ©6)al kyl] 2,

Halo§ & neSgres/ftliaral &lyloro,(Ebr6pmiokpl , ( Cl- C6) al kyl ene- OH,
(C1- C6) al kyl ene- NH2, (Cl-C6)al kyl ene- NH( C1- C6) al kyl ,
(Cl1l-Co6) al kyl ene- N[ (C1-C6) al kyl]2, (C2-C6)al kenyl,

k
(Ca- gw&a%u soé}e(N '@@@}I{I@%ﬁp%&g@@&gé g% ab, Yor 8 ring

carb&@&tﬂﬁrﬁghk%}/&btﬁyﬁdﬂ cy%ldtﬁtyl%i@lbb&hws@yéﬁhexﬂﬁjr&tyﬂﬁoctyl which
S02-(C 1-C6) al )al kyl ]2

an @1§ }h)e(wpt@)tltutmnqu_qqgialgg%q youbjg @@10(@§Lg]s;@ypr]a§ed cycloalkyl

grou I%O}?W WIDp?\m@E‘X r?ég’l%gedge ffp%?* Rﬁb&?ge&ga any carbon

atomlO) het erocycl yl, N(Cl- C6)al kyl -C(O) - (C 1- C6) al kyl ,

N(C 1-C6) al kyl -C(O)O(C 1- C6) al kyl ,
A (Cg-C1g)aryl group means an aromatic ring or a ring system which comprises two
aromatic rings which are fused or otherwise linked, for example a phenyl, naphthyl,
biphenyl, tetrahydronaphthyl, alpha- or beta-tetralon-, indanyl- or indan-1-on-yl group.
A preferred (Cg-C1p)aryl group is phenyl.

A (C5-C1g)heterocyclyl group means a mono- or bicyclic ring system in which one or

more carbon atoms can be replaced by one ore more heteroatoms such as, for
example 1, 2 or 3 nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or

combinations of different hetero atoms. The heterocyclyl residues can be bound at any
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N(C 1-C6)al kyl-C(O -N H (C 1-C6)al kyi], 15
(C6-C10)aryl, (Ci1-Co)alkyl ene-(C6-C10)aryl,
w@R{8e73iD) aryl, O (Cl-Co6)al kyl ene- ( C6- C10) ar pCT/EP1057/@ 1168
10) het erocycl yl, (Cl-C6)al kyl ene-(C5-C
10) het erocycl yl, O (Cl1-C6)al kyl ene-(C5-C
10) heterocyclyl, wherein th87(C6-Cl0)aryl or (C5-C
10) heterocyclyl may be substituted one to 3 tines by
a group independently selected from hal ogen, OH NO2,

positﬁ:ﬂfcl_r%%%;rﬁ% l"i‘zl’nkt?\ﬁllfp Cégé'ltlgg @}%b?lz%ws C)-Zd\@dig,ionc&ﬁ)sition, 5-position, 6-

positionOy pdsition @68-glosition. (%HZ o)heterocyclyl groups may be (1) aromatic [=
(C1- Co6) al kyl ene- O ( C1- C6) al kyl
heterpgnylwwﬂwréabs@u(@@d@dﬁhwxed aromatic/saturated.
O (C1- C6) al kyl ene- (C6- C10)aryl; or wherein
(C6-Cl0)aryl is vicinally substi t ut ed by a

Swta@le( g@-s-@%ﬁhéﬁé'r@@%l@gmw inohige abiydiayls aBeciagh eeedimidagolyl,

together wth the carbon atons the oxygen
benzaflﬂms benzombtEwiieg], benzéthiényy bérstathiophehyl, benzoxazolyl,

benafhiazebPRBE BPgeYb AR A kP B e Yl peprisothiazoly,
carbgibk?yﬁt hiHL&GLEYoIGN caﬁfdhh%/P “fuﬁé‘ﬁSlP qui%éPioY P(];YLIC antr@hﬁyn @H-quinolizinyl,

group. Preferred substifuents )aryl groups

quinexadinylCgudichdiry|, chmm@mymmmqmyl clwomfarnglfonyﬂ;rfenwmyl

ok B 55 Ve A A Bhgrangronan.

furanggNﬁgm&herﬁ@ﬂn{{ICﬂxo fropperakinyl, |m|dazoI|d|nyI imidazolinyl, |m|dazolyl
Cl- Cb) al kyl ]2, NH $02-(CL- CAYal kyl , NH

1H- mdazg()d))lnqqg_ )¢41pgp zjnyl, (r‘@g)];d;gi}ldy@qi@al @qbenzofuranyl isochromanyl,

|somwas%t§%ghn@_lllsm@%“}_éﬁ](ﬁﬁ%?‘ @%rﬂzﬁn idapglyl), jspthiazolyl

isoxd2élal mplsiging Coaphthyaidiryl, avttahyn!rmﬁdmeur(dﬁ&yfﬁb&)adrqzlolytaVZ 3-
be further substltuted one

oxadizeidr hBI4rosadiazolyl 1.&h-eg di\qa yl, 132 oxageazolyl oxazolidinyl,

oan&@% 8%%@& @?ﬁklﬁp%%& glog;g %aﬁt}‘l'ndl ﬂe&%&}wg}(l[ ghenazmyl

phensttiiazinylpbdnbyathiinyg: pﬁ&n@@my{ywrﬁhelazlrgﬂ qmpemzmsdbglparldlnyl
[ [ get her wi.t

. 5- 8- d
prolicylpigraie dyyarl-nvanl SR ceneazoling, PUrazegr Pumzolv
pynd%EPﬁi 'ptyﬁﬁahgl boA d&&fa‘z&gé)))p?hhibuﬁﬂﬁz@lélsoﬂwuot%zoles 8yr|d|nyl

ecl a

pyndww(mldncyts PYGO@WCWM)WWH iyt BYTOhG ey atoRrany,

tetralpS kPPl AT Blso Aoty ich 2 5y fiadg il sy 9.2,

thiadtbhyfPHB 204 trﬁQ&aQE%_LOIT 2 Soﬁd\ﬁé‘itblw[ 1 Gl4 QHimaideohll Xhienyl, trlazolyl
especi al [y S02-N= N[ (CH3) 2
tetrazolyl and xanthenyl. Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl stands

both for 2- and 3-thienyl. Furyl stands both for 2- and 3-furyl. Also included are the

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

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

nitrogen atoms.

Preferred examples of (C5-C1qg)heterocyclyl residues are pyrazinyl, pyridyl,
pyrimidinyl, pyrazolyl, morpholinyl, pyrrolidinyl, piperazinyl, piperidinyl, thienyl,

benzofuryl, quinolinyl, tetrazolyl and triazolyl.
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15 I'n nonosubstituted phenyl groups the substituent
can be located in the 2-position, the 3-position or

W@ b@847156%5i tion, with the 3-position and the 4PQDEP100DN1168
being preferred. If a phenyl group carries two
substituents, they can be located in 2, 3-position,
2,4-position, 2,5-position, 38, 6-position,
3,4-position or 3,5-position. In phenyl groups
carrying three substituents the substituents can be

(Ce- d)gé)aatr}‘?ldar{d1 A(]Bﬁ&%%%%ﬂ/l g?o@béa%oéhéd&'ﬁtutgd%r if 48t stated

ositi position

other'%wﬁe 5sdb%‘ﬁtdté@ %neTJr&nak@megt Wlwoﬁ@lt@thr@s tinfes, by suitable
phenyl groups correspondingly a El){\lto di val ent
groul$ mmeadenﬂxeaerepted ghmmlogeoﬁ Oz. NgheNy Cd-(C1-Cp)alkyl,
can be unsubstituted or substituted

C(O)i(,CZL QB&WI &{a0Hy @%@m;ﬁ@%ﬂ%@@%@ﬁé@%'ﬂ% -Celalkyl, CON[(C1-
o RS e TSR 4 Bt
NHa it el ER e A HET-CpL A SRR el
(cz-ggg%i&gﬁ @%%ﬁé&y%ﬁf h@?g% alkélr ?ﬁé'(@ RENE SRfkyl, PO3Ho, SO3H,

sozﬁhmfger : R (€08 a|ﬂy|ﬂ86@ﬂ[(@@@gh&yﬂ§r Yt £10)alkyl; SO- (C1-

Pre d substl uent het er ocyclyl groups

Cg)alyt S yekalkyl, SONECHL Alkyl{C
6)a W @%kSﬁenE)@ghﬁny z hal og ?ﬁg b@ C)éll al kyl ene-O (C

C(Nﬂxmozad Niftp, w@(aw%)emw(@w&aqu/ lmm) -(@g-Ceg)alkyl,
(C5- C10) heterocycl yl

NH- Q(@cm;wae»awé N[(c'l 04) al kyl 12, or (Cs-Cl0)aryl,

rein_the aryl, may be further életlt
NH- %94((@11 ‘éa)aérwlyNH @Pedﬁas@)mvwl NHnQ@zdns5- o)heterOCyclyl N(C1¢-

Co T EIOMATA Lk NG T S 1O)R CyeCoratiflay 1
N<Cst5%?ﬂkwb“‘§@aﬁﬁ-ﬁ%%§%'é§ﬁe$' e Pl o ey Bon
Co- &Y, €1 ?W'?‘é@%@%@ SR Tgde e o
O- (cﬁ_af-‘égg‘mﬁékéd(c aﬁ,n @5-Ohgéterodyessei n the phenyl

furthe stltuted onetothreetlmes

C1-CpRilkylahéyCgrc H@Yeble)lc élktiirieyCC het Iyl
( 1(}6?%?04 —)a(llg %)1 'I'rt?e?%gﬁergl {g%)l p%leferdre% 1o)heterocyclyl

whereirbtie (tG@ﬁltm)axfyl OO 2O phgterasytlyl Gty e shbstituted ohgito 3 times
groups may be conbined with the general and preferred
by a@e@umlrtde@ﬁgdentlmeleated frem fllalogerm)HRNO:R?CNR@ (Cm Ge)alkyl, (C1-
as described abogve. resen

Co)allniriiar BHUES ol eNI(Ea-C el iodzn SorisHar ST BIRPAC1-
Colally SPNa (e slioge i L Gid aleidh. (¢ EEfkIenE STesT10)am.
0O-(C1-Cg)alkylene-(Cg-C1g)aryl; or wherein (Cg-Cqp)aryl is vicinally substituted by a
0O-(C1-C4)alkylene-O group whereby a 5-8-membered ring is formed together with the

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

(Cg-C1p)aryl and (C5-C1p)heterocyclyl groups may not be further substituted by an

aryl or heterocyclyl containing group.

Preferred substituents for (Cg-Cqg)aryl groups are (C1-Cg)alkyl, O-(C1-Cg4)alkyl,
O-phenyl, pheny!, C(O)O-(C1-Cg)alkyl, C(O)OH, C(O)-(C1-C4)alkyl, halogen, NO2,
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pharmaceuticals (or nedicanents), to the use of the
conpounds of the fornmula (1) and/or their

w@basnerseut i cal |y acceptabl e salts and/ or thei PCI/EP2007/011168
prodrugs for the production of pharmaceuticals for
the treatnent and/or prevention of di seases associ ated
with Rho-kinase and/ or Rho-B88nase nedi at ed
phosphoryl ation of myosin |ight chain 20 phosphat ase,
i.e. for the treatnent and/or prevention of

SozBECAS ORI R ORI SNE SCp-C1-
MEL M%twﬁycé)@y etp{idﬁf)alkppr(cgtteg)@ycleandyuchecayatwl@ih

di Sea ( PA coronary heart di sease, ang
C(O)Nﬁ01°Ch¥alkY|%‘rGoN$‘Nef1t@§)@"WI DRAINIS AN{(GH . HOMBIC 1
di seases, 1schemc organ failure (end organ damage),
C4)alkyle|m:|-(dlé Gng)arfyl, whwerdirl ilhee(le Chgparyf maly desfurther substituted one to
nephr opat hy, includin ypert ensi on-i nduced,
threnrtwnemyrp'efarehb'ucu’ma MdgadC4m“@V|dG%@uD%lkM@pﬁr@ﬁ&?the)@lkyl
re, fibroid kidney, ren

(Co-G1 paer P45 0 Gelag (CGr%WaWp%? Wﬁ?ﬁ/v'cﬁ@ﬂ'ﬁ subsiityeshby a

obst i ve _pul m)n | se
0-(C éﬁ«ﬂ?ﬂ%{ﬁ% Frolpotidiebicr BaEmerarbiisBia s Tamasd trgether with the
st LR ce a b
carb oyl GERN 2t %‘% TR BELE e rREiaF s oulindnts for (Ce-
C1003RL 5 Plaligbn, GAE ST O hy ﬁi‘%&i@’ﬁ?ﬁm‘s‘%’%‘ esbbbially
NH- ca(ﬁ)ﬁctﬁgse O1-08i Gy J@Iméaéé&allm(@f -oHephe. @h)ﬂﬂ@}l%%péﬁﬁhlly CH3
ations of diabetes, netabolic syndrone, bl oo
or CH@JCX-QQQLCQZ)W e@ﬁéélaﬁ‘;@m-%lsm%NHﬂ, S©54€l1-Cy)alkyl especnally
restenosi s, atherosclerosis, inflammtion, autoi mune
SO>@Hgas S@z-ﬁlF@Sbr SOstNalht- N{,(Cqu@h)ak;yllzseWIhsS@g—N=CH-
i nfection of digestive tracts with bacteria, sepsis,
N[(CH3jxer devel opment and progression, e.g. cancers of
the breast, colon, prostate, ovaries, brain and |ung
and their netastases. 5 The present invention
In mosc el aRee oh ?"@ogﬁ%oé?tﬂl"%%‘é“mE"f’%%’%%?l@d%. RREGNA 2 pd5iton, the
3- poeafubreot the4q:msutrun mhtm!lhel :baesltlonanddbepbpositnon bleing preferred. If a

formul a nd/ o maceu al I tab
phenybgroyip é ﬂér“ Fseih%cayabsﬁ P8F‘“°P 2,4-position,
2,5- p%sni‘éﬂeZ‘H-pH@iﬂSnP@QLﬁ@éﬁiH bF8l5. Hoélﬁ@r‘?ﬂh%me?l 1§rdiﬂisr¢a?fylng three
subst ances (or vehicles) and/or additives (or
substituents tmts;bstlm&ntﬁnanmlegate@ahs? adrpwthmlra gidspesitian, 2,3,6-

for,. ex n.the f tabl et s,
pos'tloé‘cgu%?e'??ﬁ'téo& 2;?6 %%Sé‘foéh Otrgg{g]t% S‘”Z‘# nul es, hard and
The 86dJe SRtarhbAtsGeR}IgED, phenyl groups correspondingly apply to divalent

groups derived from phenyl groups, i.e. phenylene which can be unsubstituted or

substituted 1,2-phenylene, 1,3-phenylene or 1,4-phenylene. The above statements
also correspondingly apply to the aryl subgroup in arylalkylene groups. Examples of
arylalkylene groups which can also be unsubstituted or substituted in the aryl subgroup
as well as in the alkylene subgroup, are benzyl, 1-phenylethylene, 2-phenylethylene, 3-

phenylpropylene, 4-phenylbutylene, 1-methyl-3-phenyl-propylene.

Preferred substituents for (C5-C1g)heterocyclyl groups are (C1-C4)alkyl,
O-(C1-C4)alkyl, (C1-C4)alkylene-phenyl, halogen, (C1-C4)alkylene-O-(C1-Cg4)alkyl,
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sol utions, syrups, emulsions, suspensions or aerosol
m xtures. Adm nistration, 15 however, can al so be
W@ 20080%5DUt rectally, for exanple in the fornPGIEP2007/011168
suppositories, or parenterally, for exanple
i ntravenously, intranuscularly or subcutaneously, in
the form of injection soluté#@ns or infusion
sol utions, mcrocapsules, inplants or rods, or
per cut aneously or topically, for exanple in the form

(Cs- (\%L?)‘P:'e@rﬁﬁi?él b, (@?é@‘%)'aﬂ@y%r% N{(CCEYS&Ryl]o, er (CR-0f Bﬁryl wherein the

for’ exanpl n the formof ‘aerosol s or nasal

(Ce-SRERIA M3 bEfartAbAs iBstRUedI (P[-ERRaRYI, OHC pCE)alkyhdalogen,

the invention are prepared in a manner known per

(Cq- (S@)aﬂqﬂbrﬁ@em -(C pCh)alkyh©-¢R 1 I C)dIkyh (CHeC py)aryl, or may be vicinally
phar maceutically acceptable 1nert inorganic and/or

substitutreohby ac@r(Cie€ 43albgened2 greuminberehida S-&esembered teegds formed
in addition to the conpound(st)@glc‘)f the faormul a'viq

togethaeinith the saghererioms g maaan aloms graaitagheathice Moreipyeferred

oursRE P oo HRR BB ARy CHAE bon F b

wher@%’é : ardé/qu ni'oa? @@ﬁft’t@r%u‘b@ﬂ&ﬁﬁ% ofw@rto %@@Rtrﬁes | ;retraBly once, by

corn derivatives reof, talc, stearic

halogeri, {CqrCi tadkyd af (G5-(C etq)alkytk.r i er subst ances for soft
gelatin capsules and suppositories are, for exanple,
fats, waxes, sem solid and liquid polyols, natural or

o QORISR G i e
grou;agw B’é‘ﬁf)nﬁrnégm/ﬁ hélbgﬂé ran%yﬁr%Fé?rr&f 8efihifbnS SRR/ Rz, R3, R4,

I ne ycero pol yol's, sucro

Rs, RgVRI(thusam LTRSS, dé’s@ﬂ@é@*&'b@vé”s etc. Suitabl e
carri'er “substances for m.crocapsules, inplants or rods

are, for exanple, copol yrrers of WD 2008/ 077555
PCT/ EP2007/ 011168 _ 42 colic acid and ctic acid.
The AtReephanRRLRR T Sfors akia itesa The CRATACHOSAfdh farfile () and/or

thelrgg?%?g@%%éqlgﬁg:}:%@blé‘@é@é &fortﬂ'ﬂ&rﬁl Capyé‘@& e b€

therr ar naceu y acceptabl e
pharswalcesaticais (or mehizjamepnts)j tadise uSaof fmoompotinds ef ﬁtﬂ forenula (I)
fornu

o Bl b S D SLBE Lo forthe productin

of ph'é"rr?u@EHGﬁcéIQ férhﬁeﬁféﬁh‘ﬁ’éﬁ? Hhi R (5)r@\7émﬁfnac§ﬂ AESay AR dciated with
I's from about 5 to about ng, preferably from

Rho-klnase and/or Bbodmnaasmmeglateﬂ p@@aphomatto@ eftrayeginilight chain

edi ent he for /
phospalavie b fesane eaubehiidiet blayiflofof Hehspsion, pumonary
hype‘ﬁt@h’éb@uﬂ6@§Iarh%eﬂéﬁ@ﬁﬁcﬁﬂihbpa{hyphﬂﬂ@:ﬂéﬂi(td?ﬁé s&riphekl circulatory
contain one or nore additives such as, for exanple,

disorder,| Qgrphe@@lgpqq%y%ﬁ[tgnalm|ﬁg@$%(PAOD) coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure

(end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic
obstructive pulmonary disease (COPD), adult respiratory distress syndrome,
thrombotic disorders, stroke, cerebral vasospasm, cerebral ischemia, pain, e.g.
neuropathic pain, neuronal degeneration, spinal cord injury, Alzheimer’s disease,
premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic

hypertrophy, diabetes and complications of diabetes, metabolic syndrome, blood
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| ubricants, wetting agents, stabilizers, enulsifiers,
preservatives, sweeteners, colorants, flavorings,
w@ewaaristers, thickeners, diluents, buffer SubRCERRM87/011168

solvents, solubilizers, agents for achieving a depot

effect, salts for altering the osnotic pressure,

coating agents or antioxi dan#$. They can al so contain

two or nore conpounds of the 15 fornmula (1) and/or

their pharmaceutically acceptable salts. In case a
vess&”@&f@?‘n%glét ' ros@lé?cpﬁif, ahfisnfidhah0foifury digBaSes, AIDS,

conpounds e formila (1) the selection of the
ostedpaﬂlhy/ Bdctabs mtqs&pmdmscmﬁe(zthm @ftdlgestp/@cﬁra¢ts withebadteria, sepsis,

coIo cal, profile of the u
cancfr SLEGPEH! S0P RRRTHICG: ©8 FEGRRY HONB I cEompalatProstate.
ovan@éttﬂ‘aﬁ) SRQIUrRY andWiéi hidlagthsagt i on may be combi ned
wth a long-acting conpound of |ower potency. 20 The
erX| bility permtted with respect to the choice of

The gEBEHL &R [ hielfoip TREEY B Myttt MeBafatans (e
harmbrséumﬂ ¢BaTPosRlonsp WaiEH EbstRirpAn Efectamaisuns oaaﬂleralstmne
all ows the selection of such desired conpound

commmcmfrth@rf@rmulﬁ (AcRnd/poits pbaaﬂatF%&@"bﬁSC%tﬁﬁ!ﬁmtwnd a
phar%ggeaﬁéwla%g(gf)fasb@?.ﬁér%r I &S oRAY FRGRS %H%a{ééuncal ally acceptable

acce harmaceuti cal ‘preparati

carrierl m%mr(bawehmlHS)wndeTajMM(drMCmus) cal ly or
prophyl actically active ingredients. Wen using the
conpounds of the fornmula (1) the dose can vary within

The %%édﬂl&éb% b%ﬁﬁrﬁlﬁxsfét‘éé %‘i@{hbé f@f@kdrﬁpl@ﬁ%‘e &t BEpills,

Iclan, 1S e suited to t I ndi vi dual
tablets)rlmhquemed; taMetsacbaiedohabledls;agraoalBs hatd ae@epﬁgelatm capsules,
solutfhE, Pu s S TulRP T UsPeRRERS L Ancesdl st ey AR Gafion,
howév@? éB?ﬂSIs@'Bé @Q’rﬂeﬁ%&?@@l@w FoPExampldinsthedb A stpp8Ssitories, or

her an acute or chronic condition is treated or
paremalweformmeamraverpt@af inteamuaculapy oagpbewiangeusly, in the form

of REFPSaG i B FRLRh RAELsbSec b ARG 30, or
percitafgolisly oYdREAB/, ddr SampPreTin 2 Borin 01 diiMients3 soiutions or tinctures,
achieving the desired results in an adult wei ghing

or in SRRV, kef SAMPIerin ke fermp obaerasolsaplotasal sOT#xF: kg,
preferably fromabout 0.1 to about 50 ng/kg, in
particular fromabout 0.1 to about 10 ng/ kg, (in each
The glsrenadeutigaberepegatainshactyrdiegdatihe inMeatidaidry pdesaredan a manner
be divided, in particul i.n.the ca
novitRR 3% APATFBNEBI0 pae HlbIT) the g PRABLARSILCElY Ageptable inert
i bRia |6 stibsfares AndAdt ddfiEb&ih AiskNS addition to
morgiﬁﬁ’ceéﬁ%/or ?epenglgﬁg gn s%n?ﬁ \S/| 1 p(?}r behavi or ? may bea Hon
the coayermal(s) afdhe derinatla (Dm@i@sltwﬁhdmmmwdutloaﬂy aeceptable salts
and/or its (their) prodrugs. For the production of pills, tablets, coated tablets and hard
gelatin capsules it is possible to use, for example, lactose, corn starch or derivatives
thereof, talc, stearic acid or its salts, etc. Carrier substances for soft gelatin capsules
and suppositories are, for example, fats, waxes, semisolid and liquid polyols, natural or
hardened oils, etc. Suitable carrier substances for the production of solutions, for
example injection solutions, or of emulsions or syrups are, for example, water, saline,
alcohols, glycerol, polyols, sucrose, invert sugar, glucose, vegetable oils, etc. Suitable

carrier substances for microcapsules, implants or rods are, for example, copolymers of
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daily dose indicated. Furthernore, the conpounds of

the formula (1) can be used as synthesis internedi ates
WQAoBHO77565he preparati on of other conmpounds, i NPCT/EP2007/011168

particul ar of other pharmaceutical active

i ngredi ents, which are obtainable fromthe conpounds

of the formula I, for exanpl ézby i ntroduction of
substituents or nodification of functional groups. In
general, protective groups that may still be present

glycdllb atditﬁapd dalttict sciobThe padrracédtical bﬁepalapd)rhslgorraaldy toritain about
en renoved by standard procedures.

Le,
0519 éPPUb%@W by y¥Rightef thg cnarpids of tﬁsrfweuiaa@ ) andlor their
phar@%ﬁeu@éﬂi@@’&%ﬁéﬁ%'sa&é Q“xB/c‘gthf? tdrédr% gr ‘i’h@%trﬁ@urhtfd?rt% getive

an anrno can be ect e . converte
ingrediend of tiee ﬁmmrba gn) @mg/orlts ﬁhaatauemtlcally acceptable salts and/or its
trifl l%oro cetic ac

rea expl ai aft r
P’OG%&%P R P éHE?Fﬁwt'Cai|P§%oqraHe@$ Bhg @f Up w5 1'Sbout 1000
mg, &%@ﬁé@%ﬁ‘%ﬂéﬁﬁu’iq' tbaéBcﬁJtFyfﬁCrH SOf ngUpS I'n addl tion,
a on

version into a pharntceutically acceptable
salt or a prodrug of a conpound of the formulae (1)
be,carrie

in adgfhal Bihe 2erE8 g Eishts phihe RERL P §5IE7 fueik Prarmaceutically

accepBRO WEKks ahd ‘t@@afr‘i&r"ﬂﬂb@téddesofheaﬂhaﬂrﬁﬁc%mﬂl pieparations can
worked up and, if desired, the product is then

contgin iGNk @dnpie ad@mmﬁrsyclzmpf%@e@me Kilers disintegyasts, binders,

Iubrlcc'%‘%1 %tghg at#%%té”‘rsttal?ll: ?%rggéﬁ{yéﬂge%ﬁé’%k\gﬁ)éegw ggeners

colorapt) ﬂaeoﬂmwmbinazuaérso thickérierspd g yuffer subsvRicks, solvents,
hase hi gh performance |iquid chronatography &'IRﬁ) HPLC
SO'UQj\'Z%ﬁ h@emﬁtfwmlewm@%%&q@t peadtsdor aliering P%moéiﬁ pressure,

coat@?m : g?ﬁeor %ﬁ@iﬁﬁ. ?M%\%?EE%@&&&HQW tid'6r PR gHﬂﬂJunds of the

rly, nown such as am no aci
formslaqjearaoatheinsharma@ubibdl)y acR:ej:mdblmasmtss pecasre)mrmaymaceutlcal

d f h d of
Prep A RBBR ROl NS SO BN /ST PTG FPTT AR TipSelecton of the
individtaPESnRBLIMds AR it At PELific 8UBHA D aRB[dgidl gzgfﬂte of the

Intended to illustrate but not to l'imt the pr
pharinaceutical preparationuhdeexample, ehrighlyquiitentceconpegnd math alshorter

auratjh pfaa By b o @b wid  Riartibd el Giewer potency.
The fMéXibility pditnittad With RBpetstel theathoidtesdubstidEMeth e compounds of
the formula (1) allows a great deal of control over the biological and physico-chemical
properties of the compounds and thus allows the selection of such desired
compounds. Furthermore, in addition to at least one compound of the formula ()
and/or its pharmaceutically acceptable salts, the pharmaceutical preparations can also
contain one or more other therapeutically or prophylactically active ingredients.

When using the compounds of the formula (l) the dose can vary within wide limits and,
as is customary and is known to the physician, is to be suited to the individual
conditions in each individual case. It depends, for example, on the specific compound
employed, on the nature and severity of the disease to be treated, on the mode and
the schedule of administration, or on whether an acute or chronic condition is treated
or whether prophylaxis is carried out. An appropriate dosage can be established using

clinical approaches well known in the medical art. In general, the daily dose for
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10 Stationary phase: Col YMC Jsphere 33 x 2 G adient:
ACN+0, 05% TFA : water + 0.05% TFA 5:95(0 min) to
W@N080F7585 mn) to 95:5(4.4 min) Flow 1 nirm n BGI/ERI0TON1168
B: Stationary phase: Col YMC Jsphere 33 x 2 Gadient:
ACN+0, 05% TFA : water + 0.05% TFA 5:95(0 min) to
95:5(2.5 mn) to 95:5(3.0 ni43 Flow 1 nmJrin 20 Met hod
C. Stationary phase: Col YMC Jsphere ODS H30 20 x 2
Gradient: ACN : water+0.05% TFA 4:96(0 mn) to

achle%ﬁrg'f‘l%% ddiied) refsgltgﬁx af %dﬁltrﬁ/élghl Saddu@slk csml\éaidm«b 01to

Stationary phase: ere 33 x

about;m@mm{kg mewanwmmm héa ebmut 30 wyxkg,narnﬁracular from about

0.1 -5l Al i g0blar S 7 Bicpascks Bk Rgleli b Al dose can

be d:weraaom partiSUiak P dagehesbie é&i’hm?é’bfé%ﬁﬂif&é%ﬂ%lyﬂa%c amounts,
Gradi ent: ACN+0, 05% TFA : wat er +0. 05% TFA 5:95(0 ni n)

into seyegH; f5f 2xaMAlaR, BOrgk pertadministationsFAswsuat dapanding on

53 e S toBRR g Slee al B s om e

daily dbsé mdicAtedd)

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

introduction of substituents or modification of functional groups.

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

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

In general, a reaction mixture containing a final compound of the formula (I) or an
intermediate is worked up and, if desired, the product is then purified by customary
processes known to those skilled in the art. For example, a synthesized compound can
be purified using well known methods such as crystallization, chromatography or
reverse phase-high performance liquid chromatography (RP-HPLC) or other methods
of separation based, for example, on the size, charge or hydrophobicity of the
compound. Similarly, well known methods such as amino acid sequence analysis,
NMR, IR and mass spectrometry (MS) can be used for characterizing a compound of

the invention.
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10 5:95(0mn) to 95:5(2.5mn) to 95:5(3mn) Flow 1.3
mMJnn Mthod G Stationary phase: Col Waters XBri dge
Wa2W8/0Gsati ent: Grad water+0.1 % FA : ACN+0. O8PGREP2007/011168

(Formic Acid) 97:3(0mn) to 40:60(3.5mri) to

2:98(5mn) Flow 1.3 nL/mn

(4- Brono- benzyl )-(2, 2-di net hd#y-ethyl )-anmine (1) O

Br'- r---, 0O N 20 50 g (270.2 mmol)

4- br onobenzal dehyde were dissolved in 200 m tol uene

' R ' liteAYER to illustrate bu imi

Ao e el BT 8F EhA LRETYEE o Mlusprate but not to limit
the pgegeait.imventoin) p-t ol uenesul foni ¢ aci d nonohydrate, the

reaction m xture was heated under reflux in a Dean

Stark apparatus. After 4 h, the reaction was cooled to

It is UrRistdeditRanecaificatons thavarest sMbBstarkriliyraHeet the activity of the
NaHCCB- sol uti on (2x) and H2O. The combi ned = aqueous

variopg gepkodimente et thig inventiph lare d1akedrd within the ipvemtioredisclosed
hereﬁ?irgani c layers were dried with MJSO4 and evapor at ed.
' he resi due was di ssolved in 200 m ethanol and 5.11
g (135.1 mmol ) sodi um borohydride were added in snall
portions. After stirring for 2 h at roomtenperature
and standi ng overnight, 5.0 m acetic acid were added
Meth®l%h-30 the solvent was renmpved i. vac. The residue was
taken up in dichl oronmethane and WO 2008/ 077555
Stati®i @y FP2ce7/ 011168CobMiadsiteré B3 x i t h H2O. After

drying with MSO4 e ion, 60.5 he title
Grad ound were obt%&ﬁg ,'d%%mmehggdo%ﬁoﬁd%t
further purifi Cats:%;o Rﬁnﬁoogé%ggmmnin§ M b8%{4 D min)
Det ected mass: 274.1/276.1 (MrH+). 5
FlowN- (4- Br ono- benzyl 1 "/(rin 2- di met hoxy- et hyl ) - 4- met hyl - be
nzenesul fonamde (2) O Br \ O

Method B:
Stationary phase: Col YMC Jsphere 33 x 2
Gradient: ACN+0,05% TFA : water + 0.05% TFA
5:95(0 min) to 95:5(2.5 min) to 95:5(3.0 min)
Flow 1 mL/min
Method C:
Stationary phase: Col YMC Jsphere ODS H80 20 x 2
Gradient: ACN : water+0.05% TFA
4:96(0 min) to 95:5(2.0 min) to 95:5(2.4 min)
Flow 1 mL/min
Method D:
Stationary phase: Col YMC Jsphere 33 x 2.1
Gradient: Grad ACN+0.08% FA:water+0.1%FA (Formic Acid)

5:95 (Omin) to 95:5 (2.5min) to 95:5 (3min)

Flow 1.3 mL/min



10

15

20

25

30

Or M, O 60.5¢g
(4- brono- benzyl)- (2, 2-di net hoxy-ethyl)-am ne (1, crude
we@eadoctsys wer e di ssolved in 270 m  di chl or onepdiERR2007/011168

pyridine (8:1). At 0 C a solution of 76.0 g (386.4

nmol ) p-tol uenesul fonylchloride in 100 m

di chl or omet hane were added af® the 10 sol uti on was

stirred at roomtenperature. After 3 h, the reaction

m xture was washed twice with 2 N HCl and saturated
Methb@HCOOB- sol ution. The organic layer was dried wth

MySO4 and evapor at ed. Fi naI silicagel chronmatography

Stathrrﬁ!kitpé‘ﬁéﬁet hyl ade@laYMCsdsphergdex 59, 9 g of the title
Grad%‘gpound Rt = 1&8‘%%5‘9@#&9dw§} r+BRE e Mass:

1/398.1 (M(]Vb r OMD- 1 soqul noI ine (3) Br
To a mechani cal | y5:95(0 mérd) telB58Rsd ominpfo 95.523.¢@ rabH9. 5
nmmol) AICI3 in 400_m .  dichl oronet hane a sol ution of
Flows9. 9" g (139.8 mmol-$ NADBr ono- benzyl ) - N-(2, 2 20
di met hoxy-et hyl ) - 4- met hyl - benzenesul fonam de (2) in
400 m di chl oronet hane was added and the reaction was
MethsdiF:r ed at roomterrperature for 4 h. After standing

overnight, the re 0 nice, the
StatioapMhESPayer was ﬁg‘?;aﬁ]@ k%ﬂmgg %{Jé%u | ayer was
Gradfefitr acted tw ce V@Fda ﬂCNﬂmﬂWTﬁAhWtﬂer+'UW°m’ﬁ‘d]ﬂﬂc Acid)

i chl or onet hane sol uti ons were washed with
(2x) and sat ur at 9RO} t@ §5E4R Hrmiohtq 8R5(3min)er

drying with MgSH FSﬁ vaporation of the solvent, the
Flow crude product vva § ‘ﬁ?ﬁed by silicagel

chr omat ogr aphy (heptane/ethyl acetate 1:1) to yield WO
2008/ 077555 PCT/ EP2007/ 011168 47 17.5 g of the title
Methedfpound. Rt = 0.68 min (Method C). Detected nmss:

( M+
Stat'%i{f—lﬁ%’sg'— (I soqui|tn2c))ll\|[\lr?t B”‘{B pi peri di ne-1, 2-di carbo

Gradigrti ¢ acid 1-tertGiad wbtesr&t)ar%I:A SAG#0, 08 |dPe (F qripic Acid)
©0 97:3(0min) te 40:60(3.5min) to 2:98(5min)

Flow 1.3 mL/min

(4-Bromo-benzyl)-(2,2-dimethoxy-ethyl)-amine (1)

@)
Br ’/ko/
N

50 g (270.2 mmol) 4-bromobenzaldehyde were dissolved in 200 ml toluene and 28.4 g
(270.2 mmol) aminoacetaldehyde dimethylacetal were added. After the addition of 5.1
g (27.0 mmol) p-toluenesulfonic acid monohydrate, the reaction mixture was heated
under reflux in a Dean Stark apparatus. After 4 h, the reaction was cooled to room
temperature and washed with saturated NaHCO3-solution (2x) and H>O. The combined
aqueous layers were extracted with toluene and the combined organic layers were
dried with MgSQ4 and evaporated. The residue was dissolved in 200 ml ethanol and
5.11 g (135.1 mmol) sodium borohydride were added in small portions. After stirring for
2 h at room temperature and standing overnight, 5.0 ml acetic acid were added and

the solvent was removed i. vac. The residue was taken up in dichloromethane and
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N O O 11~ O 145 ng of 6-Hydroxisoquinoline and 311 ny
of (2R, 4S)-4- Hydroxy-pi peridine-1,2- dicarboxylic acid
wd2doent7sbut yl ester 2-nmethyl ester and 341 ng BET/EP2007/011168

tri phenyl phosphine 10 were suspended in 3.5 mM of THE
and 171 | DI PEA were added. At 0C 261 ng DEAD were
added slowy and the m xtured4fas allowed to cone to
roomtenperature and stirred until no further
i ncrease in product could be nonitored. After

wasHedaRs) alithan,O t AReMdpying withaig SORIaRetah dp‘o@atlon 60.5 g of the title

chromat ogr aphy on silica gel (50 to 80% ethy I'acet at e
compaundwetekipined, yyhieh were used WIthout further purlfcatlon Rt = 0.80 min

I I |per|d|ne 1, 2-di carbo
(Meté@?ﬁ.@g?&g@@ﬁ%s: Q?énl §¥é“ é/QH - met hyl ester as an
colorless oil.
2R4R4 Isoumolln6 }/ idine-1,2
N-(4 INt( r4-dB0EY -onﬁﬁﬂé)‘l fml@ﬁnxﬁnﬁwlf@amde@)
V\D 2008/ 077555 PCT/ EP2007/ 011168/48 6.9 g crude
(2R, 4R) - 4- (1 soqui nol i n- 6-yl oxy)9pi peri di ne-1, 2-di car bo
xylic acid 1-tert-gyutyl ester -methyl ester (4) in

100 M of nethanol waf eategd woth 10 m of 2 N NaOH
and stirred over nig A terNEvoratlon the m xture
was subjected to prepardati FI§ C. ophi li sation

gave
(2R 4R) - 4- (1 soqui nol i n- 6-yl oxy) pilp di ne-1, 2-di carbo
ylic 5 acid 1-tert-butyl ester as the trifluoroacetate

60.5 B34y Eom Bk iz 2oty ely)-amine (lypride precyed vere
dissolydd in 240 ohl ﬁmhdamrbnhnihahe épyadinedpB: 1)CAt O °O-a Noltitied of T8 g (386.4
0 Starti fr dr ui, no

mmop zstRlgtesipay BRleTiebr 1] FRdieniametnais were adder and the

solutrotneshés BHir¥Y 8PS t@Mﬁétré‘ﬁdre eﬁﬁ&r 3 h, the reaction mixture was washed
(2S -4- (1 soqui nol i n-6- é pi peridine-1, 2-

twice with 2 N HCl and saturated NaH 03-solut|on The organic layer was dried with

MgSO, and evaporated. Final silicagel chromatography (heptane/ethyi acetate 4:1)

gave 59.9 g of the title compound. R; = 1.82 min (Method C). Detected mass:

396.1/398.1 (M-OMe).

6-Bromo-isoquinoline (3)

Br X
e

To a mechanically stirred suspension of 95.2 g (699.5 mmol) AICI; in 400 mi
dichloromethane a solution of 59.9 g (139.8 mmol) N-(4-Bromo-benzyl)-N-(2,2-
dimethoxy-ethyl)-4-methyl-benzenesulfonamide (2) in 400 ml dichloromethane was
added and the reaction was stirred at room temperature for 4 h. After standing
overnight, the reaction mixture was poured on ice, the organic layer was separated
and the aqueous layer was extracted twice with dichloromethane. The combined
dichloromethane solutions were washed with 1 N NaOH (2x) and saturated NaHCOs-

solution (2x). After drying with MgSO, and evaporation of the solvent, the crude
product was purified by silicagel chromatography (heptane/ethyl acetate 1:1) to yield
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di carboxylic acid 1-tert-butyl ester could be obtained
as the trifluoroacetate, using a simlar nmethod as
waele®snitsesl for the synthesis of (5). 15 PCT/EP2007/011168
(2S, 4R) - 4- (I soqui nol i n-6-yl oxy) -pyrrolidine-1,2-dicarb
oxylic acid 1-tert-butyl ester (77 OH NNO""CO O
WO 2008/ 077555 PCT/ EP2007/ 014168 49 Starting from
6- Hydr oxi soqui nol i ne and
(2R, 4S) - 4- Hydr oxy- pyrrolidine-1, 2-di carboxylic acid 1
17.5 gtafithe bitle Yomgsduend. R, red.B8Imiasathod C). Detected mass: 208.1/210.1
I'Ej S, 4R) - 4- (1 soqui nol i n-6-yl oxy) - pyrrolidine-1, 2-
(M+H)car boxylic acid 1-tert-butyl ester could be obtained
as the trifluoroacetate. 5
(2R 4R) - 4- (1 soqui nol i n- 6-yl oxy) - 2-0-t ol yl car banoyl - pi p
(2R, 4R)-4f(Iseqlinodinkb ypixy Epperidines i 2-dibatbdxylis aeid {-8¢rt\butyl@ster 2-
NNO OO 28 ng 2-Mehtylaniline and 98 ngy
meth(P&stéR4)4- (i soqui nol i n- 6-yl oxy) - pi peri di ne-1,2 10
di carboxylic acid 1-tert-butyl ester trifluoroacetate
(5 were dissolved in 0.5 mM of DW. 32 ng HOBT and
88.0 pl N-nethyl mprpkol i ne were added foll ow by 44 ngy
EDC (free base) of gli chl or omgyhrane. After

stirring over niQg s ol at i were/renmoved and
the m xture subjected Or epay ati Ve C
Lyophil i sation gave (2R 4R)-4 0

(1 soqui nol i n-6-yl oxy)-2-o-tolyl noyl - pi peri di ne- 1-

carboxylic acid tert-butyl ester a 15 the
trifluoroacetate. 0] O

(2R, 4R) - 4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne-2- car boxyl i
c acid o-tolylamde (9) N C

145 mg of 6-Hydroxisoquinoline and 311 mg of (2R,4S)-4-Hydroxy-piperidine-1,2-
dicarboxylic acid 1-tert-butyl ester 2-methyl ester and 341 mg of triphenylphosphine
were suspended in 3.5 ml of THF and 171 ul DIPEA were added. At 0°C 261 mg
DEAD were added slowly and the mixture was allowed to come to room temperature
and stirred until no further increase in product could be monitored. After Evaporation
the mixture was subjected to chromatography on silica gel (50 to 80% ethylacetate in

Heptane) to give (2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-1,2-dicarboxylic acid 1-tert-

butyl ester 2-methyl ester as an colorless oil.

(2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-1,2-dicarboxylic acid 1-tert-butyl ester (5)
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DN O
(2R, 4R) - 4- (1 soqui nol i n- 6-yl oxy) - 2- o-t ol yl car banoyl - pi p
we@eiodiormsss- car boxylic acid tert 20 butyl esterPCI/EP2007/011168
trifluoroacetate (8) was dissolved in 4 NHCl in
di oxane and stirred for 2 h at rt. Evaporation gave
(2R, 4R) - 4- (1 soqui nol i n- 6-yl o48) - pi peri di ne- 2- car boxyl i
c acid o WD 2008/ 077555 PCT/ EP2007/ 011168 50
tolyl ami de as the hydrochloride. Rt 0.77 mn (Method
6.9 g@rud@??RﬁW%@‘éuuﬁﬁa Gzylo&?fytgl'bbnd'ﬁéﬂ Qodeartglic acnd 1-tert-butyl

described i'n the foll ow n were obtained in
esters?-methyl gsdehi4grin 490 ral @fergetham@awrem treatgsbwitl 19 @h@f 8 N NaOH

and SERRERVSC it Aler £ RRPIBRENSThEuERRs EobsiatBip misparatve

HPLA1LgsphilidatisnNydVe 4R350 lﬁn&lfh 61 ) Miferididd.1,2idicarboxylic
D000 thSZ((ezRSZg)TaJ d Ol SO PivBridige.1 2 dicarboxy
acid Htertgutyl ester as the trlfluoroacetate as a white so':d

(28,4S)-4-(Isoquinolin-6-yloxy)-piperidine-1,2-dicarboxylic acid 1-tert-butyl ester (6)

N/ N 0 OH
"
N
o/g 0

Starting from 6-Hydroxisoquinoline and (2S5,4R)-4-Hydroxy-piperidine-1,2-dicarboxylic
acid 1-tert-butyl ester 2-methyl ester (2S,4S)-4-(Isoquinolin-6-yloxy)-piperidine-1,2-
dicarboxylic acid 1-tert-butyl ester could be obtained as the trifluoroacetate, using a

similar method as described for the synthesis of (5).

(2S,4R)-4-(Isoquinolin-6-yloxy)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester (7)
OH
oo
N~ L O
0O
%
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Starting from 6-Hydroxisoquinoline and (2R,4S)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic
acid 1-tert-butyl ester 2-methyl ester (2S,4R)-4-(Isoquinolin-6-yloxy)-pyrrolidine-1,2-

dicarboxylic acid 1-tert-butyl ester could be obtained as the trifluoroacetate.

(2R ,4R)-4-(Isoquinelin-6-yloxy)-2-o-tolylcarbamoyl-piperidine-1-carboxylic acid tert-

N 0, \E
N
O

s
.

28 mg 2-Mehtylaniline und 98 mg (2R,4R)-4-(isoquinolin-6-yloxy)-piperidine-1,2-

butyl ester (8)

dicarboxylic acid 1-tert-butyl ester trifluoroacetate (5) were dissolved in 0.5 ml of DMF.
32 mg HOBT and 88.0 pl N-methylmorpholine were added follow by 44 mg EDC (free
base) in 2 mol of dichloromethane. After stirring over night all volatiles were removed
and the mixture subjected to preparative HPLC. Lyophilisation gave (2R,4R)-4-
(Isoquinolin-6-yloxy)-2-o-tolylcarbamoyl-piperidine-1-carboxylic acid tert-butyl ester as
the trifluoroacetate.

(2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid o-tolylamide (9)

e 15 -

(2R,4R)-4-(Isoquinolin-6-yloxy)-2-o-tolylcarbamoyl-piperidine-1-carboxylic acid tert-
butyl ester trifluoroacetate (8) was dissolved in 4 N HCI in dioxane and stirred for 2 h at

rt. Evaporation gave (2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid o-
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tolylamide as the hydrochloride. R; = 0.77 min (Method B). Detected mass: 362.2
(M+H").

The compounds described in the following table were obtained in a similar fashion as
described for compound 8 and 9 respectively. All compounds were measured using
method A (Table 1).
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(2S, 4R) - 4- (1 soqui nol i n-6-yl aB®no) - pyrrolidi ne-1, 2-di ca

rboxylic acid 1-tert-butyl ester 2- nethyl ester (32)

HO- \ NN O"IL >=0 O

(2S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-

methy! ester (32)
H O—
N " M
=o
e

124 mg of 6-bromoisoquinoline (3), 488 mg of cesium carbonate and 202 mg (2S,4R)-
4-amino-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester hydrochloride
were dissolved in 6 ml of DMF and degassed. 46 mg Palladium acetate and 132 mg of
Xanthphos were added and the mixture was stirred at 100°C for 5 h. After cooling to rt
the mixture was filtrated, evaporated and the residue was purified by chromatography
on silica gel (50% ethyl acetate in heptane to 100% ethyl acetate). To obtain (2S,4R)-

4-(Isoquinolin-6-ylamino)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl

ester as a colourless oil.

(2S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester

(33)
H OH
OO
N. _~ N O
»=o
x
1.4 g of (2S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl

ester 2-methyl ester (32) were dissolved in 15 ml of methanol and treated with 3.4 ml

of 2 N NaOH at rt until saponification was complete. After evaporation the residue was



124 mg of 6-bronoi soquinoline (3), 488 ng of cesium
carbonate and 202 ng (2S, 4R) -
WaL2@R0TSsPyrrol i di ne-1, 2-di carboxylic acid 1 PCT/EP2007/011168
-tert-butyl ester 2-methyl ester hydrochloride were
di ssolved in 6 m of DW and degassed. 46 ng Pal |l adi um
acetate and 132 ng of Xant hphos were added and the
m xture was stirred at 100C for 5 h. After cooling to
rt the mxture was filtrated, evaporated and the
subjectsd tbiprepasating HPLEahy [yphiliredagratitaiy (28U R)-Ui(tsbo@erolin-6-
(50% et hyl acetate in heptane to 100% et hyl acetate).
ylamimg)-gwirglidinesk2igarboxylic acid 1-tert-butyl ester as the trifluoroacetate.

(2s,4323%-%{%!iégg‘éttélﬁy&a\fbémo&mz{-ﬂé%@}wbﬁﬁ-%‘é‘y'lérrﬁﬁ&&i-&ﬁF&Rffﬁ(é-ﬁ‘Ecarboxync

este ester as ‘a
acid weot-buiyl ester (34).
(2S, 4R) - 4- (1 soqui nol i n- 6-yl am no) - pyrrolidine-1,2-dica
rboxylic acid 1-tert-butyl ester (33) HOH \ \ NN
/ O N >00 1.4 g of

(2S, 4R) - 4- (1 soqui nol i n- 6-yl am no) - pyr dire<l, 2-di ca
rboxylic acid 1-tert-bL11|yI ester ";-\ ester (32)
wer e dissolved in 15 nmpof t hanpl ant-tteated with

3.4 m of it oni fi cati on was
conpl et e. ar at i t e reg due was WO

2008/ 07755 ‘ 2007/ 0111 57 subjected to
preparative HPLC and | yophilized®o obtain

(2S, 4R) - 4- (1 soqui nol i n- 6- 0

yl am no) - pyrrolidine-1, 2-di canboxylic acid 1
-tert-butyl ester as the tri fbll?x‘roacet ate.

(2S, 4R) - 2- (4- Et hyl - phenyl car yl)-4-(isoquinolin--6-
yl am no) - pyrrolidine-1-carboxylic acid tert-butyl
ester (34) NN\ / I '\ NNO >0 O

94 mg (2S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl

ester (33) and 32 mg 4-ethylaniline were dissolved in 0.5 m! DMF and a solution of 33
mg HOAT in 0.5 ml DMF and 100 pl DIPEA were added, followed by 112 mg PyBroP
in 2 mi dichloromethane. After stirring over night all volatiles were evaporated and the
mixture purified by preparative HPLC to obtain (2S,4R)-2-(4-ethyl-phenylcarbamoyl)-4-
(isoquinolin-6-ylamino)-pyrrolidine-1-carboxylic acid tert-butyl ester as the

trifluoroacetate salt.

(2S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid {(4-ethyl-phenyl)-amide

(35)
H N
| NM
N. _~ N O
H

(2S,4R)-2-(4-Ethyl-phenylcarbamoyl)-4-(isoquinolin-6-ylamino)-pyrrolidine-1-carboxylic
acid tert-butyl ester trifluoroacetate was dissolved in 4 N HCI in dioxane and stirred for

2 h at rt. Evaporation gave (2S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic
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(2S,4R) - 4- (1 soqui nol i n-6-yl am no) -pyrrolidine-1,2-dica
WO bwryrises acid 1-tert-butyl ester (33) and 32P@MEP2007/011168

4-ethylaniline were dissolved in 0.5 mM DWMF and a

solution of 33 ng HOAT in 0.5 mM DMV and 100 | DI PEA

were added, followed by 112 58 PyBroP in 2 ni

di chl oronmet hane. After stirring over night all

vol atil es were evaporated and the mxture purified by

0 ' = M .

acid ? %‘ﬂ%ﬂﬁe‘ﬁ?&"ﬂ#ﬁé %Shg{r?;/llhgg%c;rlr%r;/ﬁi% Sflt R; = 1.05 min (Method A)
Dete¢ted onass1@61:2 MyHa) no) - pyrr ol i di ne- 1- carboxylic acid

tert-butyl ester as the trifluoroacetate salt.

(2S, 4R) - 4- (I soqui nol i n-6-yl am no) - pyrrol i di ne-2-carbox :
(ZS,4)&)16&1(!%641anﬁn-%tﬁﬁhﬁmemﬁdlidﬁé-d @-d{caPodylidl Acid 1-tertbul ester

(36) (2S, 4R) - 2- (4- Et hyl - phenyl car banoyl ) - 4- (i soqui nol i n-6-y
| am no) - pyrrolidine-Il-carboxylic acid tert-butyl
ester trifluoroacetate was dissolved in 4 NHC in
di oxane and stirred for 2 hHat it. Eva ati on gave

(2S, 4R) - 4- (| soqui po -6y i di ne- 2-car box
ylic WD 2008/ 0775 P acid
(4-ethyl - phenyl) @ hiorde salt. Rt =
1.05 mn (Method A)Y Detected nmass\_361.2 (M-H+).

(2S, 4S) - 4- (1 soqui nol i n- 6-yl ani no) - pyfr&P i di ne- 1, 2- di ca
rboxylic acid 1-tert-butyl ester (86) HOH N N O
)-- OO In analogy to the prepatatin _of (33),
(2S, 4S) - 4- (I soqui nol i n- 6-yl am no) - pyryol i di ne-1, 2-
di carboxylic acid 1l-tert-butyl ester was prepared as
the trifluoracetate from6- bronoi soquinoline (3) and
(2S,4S) - 4- Am no-pyrrolidine-1, 2-di carboxylic acid
In analdggrtb-the prepatation of (33), (2S,4S)-4-(Isoquinolin-6-ylamino}-pyrrolidine-1,2-

dicarboxylic acid 1-tert-butyl ester was prepared as the trifluoracetate from 6-
bromeisoguingline (3) and (2S,4S)-4-Amino-pyrrolidine-1,2-dicarboxylic acid 1-tert-
butyl ester 2-methyl ester hydrochloride.

(3S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester
(37)

In analogy to the prepatation of (33), (3S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-1,3-
dicarboxylic acid 1-tert-butyl ester was prepared as the trifluoracetate from 6-
Bromisoquinoline and (3S,4R)-4-Amino-pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl

ester 3-methyl ester



butyl ester 2-nethyl ester hydrochl oride.
(3S,4R) - 4- (1 soqui nol i n-6-yl am no) -pyrrolidine-1, 3-dica
WO bgrises acid 1-tert-butyl ester (37) O OH PCMEP2007/041168

~-- O OlIn analogy to the prepatation of (33),
(3S, 4R) - 4- (I soqui nol i n-6-yl ani.no) - pyrrolidine-1, 3-
di carboxylic acid 1-tert-but P ester was prepared as
the trifluoracetate from 6- Brom soqui noline and
(3S, 4R) - 4- Ami no- pyrrolidine-1, 3-di carboxylic acid

The dompoundsitdgscribest iortha-folkavaipl tablec? wakke 2088h6d ThaSsimilar fashion as

PCT/ EP2007/ 011 59_The conpounds described i,n the
desciad PO I3 ANk 35 gt ETRBRUHS wels feanurpd diinghmethod A

as described for conpound 34 and 35. Al conpounds

wer e nmeasured using nethod A. WD 2008/ 077555

PCT/ EP2007/ 011168 60 (J) = NNMNN (CS.} NLO d)
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6-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy)-isoquinoline (52)

/

N
NN N
N~

625 mg of triphenyl phosphine were dissolved in 20 mL of dry dichloromethane, 0.095
mL. of diethyl azodicarboxylate were added anmd the solution was shaken for 20
minutes. 69pL of triethyl amine, 72.6 mg of 6-hydroxy isoquinoline and 67,1 mg of
tropine were added and the mixture was shaken overnight. The reaction mixture was
filtered, the remainders washed thoroughly with dichloromethane and the combined
organic layer was extracted twice with 1N sodium hydroxide and water, respectively.
The organic layer was dried, evaporated to dryness and the crude material was
purified by HPLC. The product was dissolved in 2N HCI and lyophilized to give 23 mg
of 6-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy)-isoquinoline (52) as the hydrochloride.
R¢ = 0.52 min (Method A). Detected mass: 269.2 (M+H").

6-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy)-2H-isoquinolin-1-one (53)

8 mL of dry dichloromethane were added to 814 mg (1.73 mmol) of polystyrene bound
triphenyl phosphine. At 0°C 234 pL (1.48 mmol) of diethyl azodicarboxylate were
added. 200 mg (1.24 mmol) of 6-hydroxy-2H-isoquinolinone (66), 210 mg (1.49 mmol)
of tropine and 261pL of triethylamine were added and the reaction mixture was allowed
to warm to room temperature and stirred overnight. Another 279 mg of PS-triphenyl

phosphine, 43 mg of tropine, 26l of diethyl azodicarboxylate and 2 mL of dry



10

15

20

Xx-1 X:x x 6 EC- E(fl --oL(6CL (acCLC
Ld CU=cua) =CU Nc">c" - c" ECUEco C?2 OM
WQREINMSED :3 :3 MZ a) s 4) 4) (7 Q 1B (s ()PCT/EPIOOY11168
CJ+0O0= Ed- 0- ~ OOOa) I L- L- QE Ens} nay -
-1mOMC 04 0(60U OCa CODMCOMCCO SEU
EE cacacacacaca CQ®&4L LO EO UW

()
2008/ 077555 PCT/ EP2007/ 011168 63
6- (8- Met hyl -8-aza-bicyclo[3.2.1

dichl&é&hﬁ%‘aﬁe%%ae'é hRQ!stiAthd was cotinfd BvEAgh TAE solids were
triphenyl phosphine were di'ssolved in 20 nL of dry
filteredi offilaod ovasHeshwith THRSThesmixtuesf wais etviaporated and purified by flash

azodi car boxyl at e were agdded annd, the sol uti
chroBRELAPIID So THATTBY b BOISN T PRaIIC i U2 3-yiony)-2H-
isoquitbI L1 &Y @BXY, £ 80P (VBthRNE). Detécfdl Bhss1ZTRRRI+H").
wer e added and the m xture was slhaken over ni ght. The
reacti on m xture was

3-Chloro-4-fluoro-benzyl)-(2,2-dimethoxy-ethyl)-amine (54)

O/
soUad
N
Cl

100 g (0.63 mol) of 3-chloro-4-fluoro-benzaldehyde were dissolved in 300 ml of toluene
and 66.3 g (0.63 mol) of aminoacetaldehyd-dimethylacetal were added at room
temperature. After adding 12.0 g (0.06 mol) of p-toluenesulfonic acid monohydrate, the
reaction was heated in a Dean-Stark apparatus for 3 h. The solution was than cooled
to room temperature and washed twice with saturated NaHCOgs-solution and water.
The aqueous solutions were extracted with toluene. The combined organic layers were
dried with MgSO, and evaporated. The obtained imine-intermediate was dissclved
directly in 300 mL of ethanol and 11.93 g (0.32 mot) of sodium borohydride were
added in small portions. After stirring overnight, 10 mL of acetic acid were added and
the solvent was removed i. vac. The residue was dissolved in dichloromethane and
washed twice with water. After drying with MgSO4 and evaporation of the solvent,
147 .0 g of crude product were obtained as a yellow oil, which was used without further
purification. Ry = 0.81 min (Method C). Detected mass: 248.2 (M+H").

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

(55)
O/
F
0Ly
N/
Cl S
U
L
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filtered, the remai nders washed thoroughly wth
di chl or onet hane and the conbi ned organic |ayer was
wexdosactsedl twice with 1 N sodi um hydr oxi de andP@EER2007/011168
respectively. 10 The organic |ayer was dried,
evaporated to dryness and the crude material was
purified by HPLC. The productdwas di ssol ved in 2N HC
and | yophilized to give 23 ng of
6- (8- Met hyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-yl oxy) -i soqui ho
147.0 99(3@ﬁ%ré‘—&-ﬂﬁlﬁ'otb’éi{zggmzzoﬁdﬂﬁethogg -eth{l)-amife (54 N&LiBeproduct)

tected nass:
wereedlgﬂalm fry 548 nalef-dichigdrogthapefpyridine (8:1). At 0 °C a solution of 145.8

o (187 S ka5 ibnARaRuRe o ane EF siibiarT et R iy Sted. Afeer 5
h at Kobn? %ferﬁgg}a)tuﬁéf acﬂlﬂbdiﬁél}’zo?ﬁﬂ obgyminet 29, na?]m 18hasIp pLtdfuene-

mmol ) of di ethyl azodi carboxyl ate
sulfowglcblcg@ea@maa camjmtlmgn’(oyngmf AR wgre added. The solutlon was stirred

s ol AR PP O A el g0 015

mol) P luERCSLifhyldMbrid € and éétbm(hmdbmwt\mrDMA@ wecmradded and the
tenperature and stirred overnig Anot her 279

mixtyre-was pHEeg Ve pHgtp iioh svorkup ntﬁecﬁ‘)"!tf%b‘f"% washigd twflce with 2 N HCI

o iSRRI, i iy oo

and aviistated Fsmélrmllcagehalsrwmtbgramw (@eptanegjdamyl Ftatatohtit)gave 155 g

were filtered off and
of thi gy comRAcLEs ANEIB o1 Fad bROMAMEBRP diaDstrefpfiynass: 370.2
(M- dé\ﬁ gl ve 158 ng of
? - met hyl - 8- aza- bi cycl of 3. 2. 1] oct - 3-yl oxy) - 2H
i soqui nolin-1-one (53). K 079 mn (Method B).

7-Ch%rt@e§gﬁgrog?s?)fsq%\o “Béﬁéy) (2 2 di met hoxy- et hyl ) - ani ne

(54) O F QG d N 100 gr(0, D of
3-chl oro-4-fl uor o- benzal del werg di ssol ved in 300
m of toluene o _N

343.6 (2.54 mol) of AlICl; were suspended in 1.1 | of dichloromethane and were stirred
for 30 min with a mechanical stirrer. To this suspension, a solution of 204 g (0.51 mol)
(N-(3-chloro-4-fluoro-benzyl)-N-(2,2-dimethoxy-ethyl)-4-methyl-benzene-sulfonamide
(55) was added and the mixture was stirred at room temperature for 5 h. After standing
overnight, the reaction suspension was poured on ice, the organic layer was seprated
and the aqueous phase was extracted twice with dichloromethane. The combined
organic layers were washed twice with 1 N NaOH and saturated NaHCOs;-solution,
dried with MgSO,4 and evaporated. The obtained crude product was purified by
silicagel chromatography (heptane/ethyl acetate 1:1), which gave 61.3 g of the title
compound. Ry = 0.73 min (Method B). Detected mass: 182.1 (M+H").

7-Chloro-6-fluoro-isoquinoline 2-oxide (57)

0
ci ANag-
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and 66.3 g (0.63 nol) of
am noacet al dehyd- di net hyl acetal were added at room 10

wo eovperaEsure. After adding 12.0 g (0.06 nol) OPCT/EP2007/011168
p-t ol uenesul foni ¢ aci d nonohydrate, the reaction was
heated in a Dean-Stark apparatus for 3 h. The solution
was than cooled to roomtenP€rature and washed twice
wi th saturated NaHCO3-sol uti on and water. The aqueous
solutions were extracted with tol uene. The conbi ned

259 gl{fﬂaﬂln@mbWﬂWSCWrQ G-ﬂﬂdn%dlsbqDhoh’b@@G)&WdreﬁMQﬁ@Wéﬂl in 500 mi of
he obtained i mne-internedi ate was di ssol ved 15

dnchl@rqn&thapm At rom ﬁe;meeraémeaﬁ@ﬁ 93%361_5_ ol qf - gleomrp)?roxy benzoic
acis 33U AL iR AR BBl LD

compAgidasbraetsioh heassathvientd VST W@:ﬂmpethe precipitatd Msrfdtﬁreld eff and
was di ssolved in dichl oromet hane and  washed tl\gl
ﬁH&p:ﬁ?Oh,tlon

wash@ﬁtwtmatc@.loromqﬂ@vndﬂ)h%altw ® wm@%w% Xy

4
The IEQSrsS\QJe*ﬁeé’@Vgarafe‘d %Qd gF]é) géﬁ%’: {Ja‘:cttegdg kz‘g%ith
dlchlwméthaaej Dline oRyarvic phasesiweré I\zleiebodltrC)\/lgS@.x end evapasated. The so

obtalneé ol mts?'a' {18 B MESHSRD Witheut fartherRuficasion, ﬁsmo §7 min
V] u O FO o004 |
(Meﬂﬁgyb%[bee%§%?ggg§/ggggg%®Pc%/EP2307/011168 65 147.0 g
(3-Chl oro-4-fluoro-benzyl)-(2, 2-di met hoxy- et hyl)-am ne
6-M &?4 rude ro uct& re dissolved in 540 m of
-Mi€ ﬁPﬁV&PSH@P DR &THYPe (8:1). At 0 C a solution of
145.8 g (1.04 nol) p-toluenesul fonylchloride in 200
m of dichl oronet hane was added After 5 h at room
t enperature additional ine, 29.16 g
(0.15 nol) p-toluene 5 lloride and a
[ ded. The sol ution was
stirred at room tenferat or 7 h and then refluxed
for additional 4 h. Again 29.16 g (0.15 nol)
p-tol uene-sul fonyl chlori de and a catal yti c anmount of
Start%l%rwar %éﬁ@)@ﬁbéﬁﬁal&é {dén eétRoXNyRRsofLINTNAE 2-oxide (58)
over ni For" wor kup, the solution was washed tw ce
was piepiar N)Ilq@nng areimilal ruteiasessribedfeg7-chloro-6-fluoro-isoquinoline

2-oxig%g&¥ Rc‘t°=| H.%'O%ln (Rﬁ&h%gté‘ﬁ'[feté@ﬁéﬁrmés'@é Ffé_??MW'H 5‘

1,7-Dichloro-6-fluoro-isoquinoline (59)

F | N
ci =N
Ci

2.6 g (12.0 mmol) of 7-Chloro-6-fluoro-isoquinoline 2-oxide (57) were heated in 40 mi
of POCI; at reflux for 4 h. After the mixture has cooled down to room temperature, it
was poured on ice. The aqueous solution was extracted three times with
dichloromethane. The combined organic layers were dried with MgSO, and evaporated
to yield 2.91 g of the title compound, which was used without further purification. R; =
2.34 min (Method A). Detected mass: 216.0/218.0 (M+H").
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10 and evaporated. Final silicagel chromatography
(hept ane/ et hyl acetate 4:1) gave 155 g of the title
w@eoopouisss as a yellow oil. Rt = 1.80 m n (Mt hedr/BP2007/011168

Detected nass: 370.2 (M Ow").

7-Chl oro-6-fluoro-isoquinoline (56) FN 15 O 343.6

(2.54 nmol) of AICI3 were susBénded in 1.1 | of

di chl oronet hane and were stirred for 30 min with a

mechani cal stirrer. To this suspension, a solution of
7-Chided-65ludtoH-iedquinolin-1-one (60)

(N-(3-chl oro-4-tluoro-benzyl) - N-(2

4- et hyl - benzene- sul f onagFte TS

m xture was stirred at

standi ng 20 overni ght, S suspensi on was

poured on ice, the organiq Iayer é seprated and the

aqueous phase was extract&l twice with

di chl oronet hane. The conbi ned organic |ayers wer

41.1 gdls frsich Qoce- ‘MpfqrxquNlrp@m (R wese dissolyed in 670 mi of acetic acid.
After Qgﬁgﬁ\ Cgoicr i rbf arﬂHo%%rWaIclété\@S% ?cagtl&’s( I@slfél‘égsgfgrgﬁ at' b °C. After

pro uct was purified
3 h, thérsoivent graapieyndueeptroer/ retbged amme a]nd]the residab vegass/poured into

waterB;IT hetgqtgqulggp {d t\lv2§25 rgg@gﬁg}e times WI%’\ dlchlorom(eIYlEane c{he

combj:I Q‘b%é?ﬁ@k—f oW Qr WA Wthi RRurAteX bgélu('@@canéndte solution and
I . WD 2008/ 077555 PCT/ EP2007/ 011168

9
brine( d8&d pvensddiuct smfamelmdoe\@p‘drateddqumm J henQrU(ise;roduct was

cryst%%q?ﬁ i‘rgﬁglgﬁyf la%;’%t%gql)ngg Ot%{\gdgojéelgﬁél §] gfo ct-:‘rc]iaegle}éd '?‘)troduct
Anotiferdb Y 8ol HRXybtaffEERison 8¢hsoratiOn Yhdvélica Qélldcﬁﬁoﬁd‘a(ﬂography of

the mXxture was stirred at roomtenperature unt
the maihei iguorc bhe eresipiiatgasasblieedeand dded fpyielp9. %@ (83%) of the

oo B B, 13 AP ] RS MR ol e

NaHCCB- sol ution. The | ayers were separated and the
aqueous phase was extracted twice with

1-Begayoxyy sirdenebriluonsosuifiging (Bithses were dried with
MySO4 and evaporated. The so taiped solid materi al

2-di nmet hoxy- et hyl ) -
was added and the
erature for 5 h. After

o

(18.4 g) was used without=fu purification. R =
0.87 mn New
Cl
®)

14.74 g (74.6 mmol) of 7-chloro-6-fluoro-2H-isoquinolin-1-one (60) were dissolved in
150 ml of toluene. After addition of 30.86 g (111.9 mmol) of silver carbonate and 15.31
g (89.5 mmol) of benzyl bromide, the mixture was stirred at 80 °C for 3 h. After cooling
down to room temperature, the reaction mixture was filtered and the filtrate was
evaporated. The residue was dissolved in dichloromethane and washed with water,
dried with magnesium sulfate and evaporated. Final purification by MPLC gave 11.63 g
of the title compound. Ry = 2.51 min (Method B). Detected mass: 288.1/290.1 (M+H").
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(Method C). Detected mass: 198.1/200.1 (M+H+). 10
6- Met hoxy-i soqui noli ne 2-oxide (58) Ora- 1 , "'~ 15
wek@sn771365 f r om 4- met hoxy- benzal dehyde, PCT/EP2007/011168
6- met hoxy-i soqui nol i ne 2-oxide (58) was prepared
followng a simlar route as _described for
7-chl oro-6-fl uoro-i soqui nol i 88 2-oxide (57). R =
0.70 min (Method C). Detected mass: 176.1 (MtH+).
1,7-Dichloro-6-fluoro-isoquinoline (59) F/ I \ O \
7-Chlordi6-2iiorct2-(£-nfetpoxy-BefizyiraH-isofjuinolin-1-one (62)
7- Chl or o- 6-fl uoro-isoqui noline 2-oxide (57) were
heated in 40 m df POC13 at reflux for 4 h. After the
m xture has cool e®@ dows to rogpwte rafure, it was
poured on ice. The adquegls s [
three times with di gkonmeihangl conbi ned
organic layers were dried Wwth an@! evaporated 25
to yield 2.91 g of the title c@gppound, which was used
wi thout further purification. Rt = 2.34 mn (Method
10 g &) 7-dbddreed-8domazle: isdd,tﬂn@ﬁu?—]lSorﬁb (60) kvgre ABpROABAT 1985NL of DMF.

CT/.EP2007/ 0
19.759&f |°8?@%C?€h9&aie QPE’FS%U‘HBT prngthoxy, bepgy)chloride egp added

succ@séﬂel aBdkhé niikEre W Stirfd RIrPH. TPRUMBALI\Ras 5%hré’@bﬁ ice/water
dissolved in 670 mMl of acetic acid. After addition of

and thagogned pfecipitaiaiwas ﬁitﬁedwéf washedovith watenznd dried irdacuum to

aive Tt o TetkliamdnihdiR 7 S otnt (letRa PETHEF s HEs: 318.

(M+HWgt er. The aqueous phase was extracted three times
w t h di chl oronet hane, the conbined organic |ayer was
washed with saturated sodi um bi carbonate sol uti on and

6- FugFé Ve .détlkﬁ;%mu gf_o i 5ihi 30 NV ARRY Bigd L0

Starting from 3-methyl-4-fluoro benzaldehyde, the title compound was prepared

following a similar sequence as described for 7-chloro-6-fluoro-2-(4-methoxy-benzyl)-
2H-isoquinolin-1-one (62). R = 1.83 min (Method B). Detected mass: 298.1 (M+H").

6-Fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (64)

o/ _ F
\IN
o)

Starting from 4-fluoro benzaldehyde, the titte compound was prepared following a
similar sequence as described for 7-chloro-6-fluoro-2-(4-methoxy-benzyl)-2H-
isoquinolin-1-one (62). Ry = 1.72 min (Method B). Detected mass: 284.1 (M+H").
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crystallized fromethyl acetate : heptane to yield
14.85 g of the desired product. 10 Another 4.5 g could
wheoslhtasfhed upon evaporation and silica gel PCI/EP2007/011168

chromat ography of the nother liquor. The precipitate

was filtered and dried to yield 9.91 g (83% of the

title conpound. Rt = 1.33 mi R9(Method B). Detected

mass: 198.0 (MrH+) .

1- Benzyl oxy- 7-chl or o- 6-fl uoro-i soquinoline (61) / 1 \
6-Melthdty-2IQidaquidolit 1o/ 8% nmol )  of

7-chl oro-6-fl uoro-2H i soqui nolin-1-one (60) were

di ssolved in 150 m of trolyere ter addition of

30.86 g (111.9 mmol ) of SI|‘ garbonate and 15.31 g

(89.5 nmol ) of benzyl H¥qnite -t he mixture was stirred

at 80 Cfor 3 h. After cI|ng down to room

tenperature, the reactiorOm xture was filtered and the

filtrate was 20 evaporated. The resi due was dissol ved

i n dichloronethane and washed with water, dried with

| : . Ei c

5.2 URRESHbGGHBIFEY-BYBRI5S e BRI PYED HACEE Al anyarice
at 1007@ f@ll\/&lh hbtee Bactibetraixture wasevaﬁ@&téd 200 the (dditthe wadBaken up in

0 55, PCT/ O /011
2M '% éﬁ{ %géaﬁdlﬁirﬁjpé%( J‘%n??? jnisiyre waRAllyygdto cool
dowrﬂaﬁtﬂ%é E?I)waé: adj\us{\éd bpadd@ol\%be@i—lCl to 6, The aqueous layer was

|'or 0- 6-f I uor o- 2H-1 soqui nol i n- 1-one (60) we

extrastesheenbsal tnlme&@ﬂthnnethyl-ltm:butyleﬂm weotombmadmrgamc layer was
ariec{{5Yes aAlin S5iruei odieyBpg Pt THECArdR At (elavs Pl by siica
gel cﬁﬁfmatbgrérﬂw 1o piddra28@sofaeiReired pregivat er  and the

fornmed precipitate was filtered off, washed with water

= 0,98 min Qdethad\Rec Deteated rgass 178, BIMEHOY. the title
compound. Rt = 1.96 mn (Method B). Detected nass:
318.1 (MtH+). 10

6-Hy&rdxly\&H-Gsctyuidolimet fomey(68gnzyl ) - 7- met hyl - 2H- i soqui nol i n-
1 -one (63) OH

=
HN

0]
2.54 g of 6-Methoxy-2H-isoquinolin-1-one (65) were dissolved in 50 mL of dry

dichloromethane and at 0°C 2.74 mL of boron tribromide were carefully added. The
mixture was allowed to stir at room temperature for 18h and was then poured on
ice/water. The organic layer was separated, washed with brine, dried over sodium
sulphate and evaporated to dryness. The crude material was purified by silica gel
chromatography to yield 1.96 g of the desired product.

R = 0.64 min (Method C). Detected mass: 162.2 (M+H").

1-Benzyl-4-phenyl-piperidin-4-ol (67)
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F NIl O Starting from 3-nethyl-4-fluoro
benzal dehyde, the title conpound was prepared
WO 20080%ISAY a sim|ar sequence as descri bed forPCI/EP2007/011168
7-chl oro-6-fl uoro-2- (4- net hoxy- benzyl ) -
2H i soquinolin-1-one (62). Rt = 1.83 mn (Method B)
Det ected mass: 298.1 (M+H+). 7015
6- Fl uor o- 2- (4- net hoxy- benzyl ) - 2H i soqui nol i n- 1- one
(64) / F NO Starting from4-fluoro benzal dehyde,
the title conmpound was prepared foldowing a simlar
sequence as described for

7-chl oro-6-fl uoro-2- (4- nmet hoxy- )-2H 20

i soqui nolin-1-one (62), R = AT n (Met hod B)

Det ect ed nass: 284. LFNRHH) . W OH 7555

PCT/ EP2007/ 011168 6 Met hpxy- 2H i soqui nol i n- 1- one

(65) I 11--Z 01-1 KO . 2. Ny of

6- Met hoxy isoqui nol i ne 2 oXl1 de 8) was heated in 120

ni. of etlcan drld at The r cio 0
A solfior o BFeuReRRS e Efiome i (e F. i Wikadei frioc oo
solutidnNfNaBEh2y1gi p@ﬁabﬂé (&Og 1&1@93!0@@ irRWRIF) eTh@ Priktured h\iés warmed to

m xture was allowed to coo down and t pH wa

roomdgmperalyreyystisied for 4h ard gwemed Ry edd"ﬂﬁé cﬁc%@e/e@@mawm chloride
solutl\gfﬂsThSﬁlkgﬁ %?PDSSS)\Q éued ttl'\l'é%stf%é Q/ tﬁ%gﬁhﬂ t&i tblﬁglté@her and the

her |ne ani c ayer was
combsimst urgasiid [Ayat walwnayawraicmn silffate andeevmpbmtealto \dayness. The

purified by silica 10 gel chronatogr y to yield
crudegpmduphwaawrm@e By eibies gel chgpmategr @@%& 1q QC‘We%{ﬁé)’dg efthe desired

prod%h&%rﬁ il R & 40@'Yhﬁ+@l\lletho<(‘l 686) Detected mass: 268.1 (M+H").

H 1 soqw noli n-1-one
1—Benzyloxy—6—(1 benzyl-4 phenyl-piperidin-4- onxy) 7-chloro-isoquinoline (68)

v st

566 mg of 1-Benzyl-4-phenyl-piperidin-4-ol (67) were dissolved in 6 ml of dry dimethyl
acetamide. 48 mg of sodium hydride (95%) were added and after 1h of stirring, 580 mg
of 1-benzyloxy-7-chloro-6-fluoro-isoquinoline (61), dissolved in 6 ml of dry dimethyl
acetamide were added. The course of the reaction was monitored by LCMS and 50 mg
of sodium hydride were added several times until no further conversion could be
observed. 10 mL of water were added. The resulting precipitate was purified by silica
gel chromatography to give 930 mg of the desired product, sufficiently pure for further
conversion. Ry = 1.62 min (Method C). Detected mass: 536.2 (M+H").
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OH HN O 15 2.54 g of 6-Methoxy-2Hisoquinolin-1-one
(65) were dissolved in 50 nL of dry dichloronethane
W@eWsar7seC 2. 74 nL of boron tribrom de were caP@f/aP1097/011168
added. The mxture was allowed to stir at room
tenperature for 18h and was then poured on ice/water.
The organic | ayer was separat’/dd, washed with brine,
dri ed over sodium sul phate and evaporated to dryness.
The crude material was purified by silica gel 20
6-(1-8Bh aeaphyipeadin-eytioly)9B-cllopd-2H & odesidlind1 phedBe) .
( Rt EWS‘L& mpn[y?l\/bt h;‘gij).y)Det ected nmass: 162.2 (I\/SH+;
1- Benzyl - 4- phenyl - pi peri di n- 4- 08/ 077555

phenyl magnesi um chl oride in '
at -10C to a sobutioemaf -9 Be (10g,
Xt ur ew room
! jenched by addition
on. The m xture was
extracted three A mes W th nmethyf tert. butyl ether
and the conbined organic |ayer was dried over sodium
sul fate and evaporated to dryness. The crude product
was purified by silica gel chromatography to give 14.3
920 mpgadf 1-Bendy@eky-€d( 1-pemiliet-planypiperictige -yoky)- Richiord-iddquinoline

(68) Vel o WS A RBiasi Soa PR oh ethppgl After stiing

over’iBh©Re seRABN WAL ARuteERNitNwaldr, Extrd&e@bitiEne®hyl tert. butyl ether
1-Benzyl - 4- phenyl - pi peri din-4-ol (67) were dissol ved
and the ajudousflayenwas lxsphylizedadbearpdect was pyritigd by giryatallization to

v SESPY TP TUEE RS RO b s BB s 1 90 mi
(Meth&d ). Dttty Athssn44518 (MEHYry di et hyl
3-Hydroxy-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester (70)

A

R

H
OH

To a 0 °C cold solution of 2.00 g N-Boc-nortropinone in 50 mL of methanol was added
portionwise 672 mg of sodium borohydride. The reaction mixture was stirred at 0 °C for
1 h. The solvent was evaporated, the crude product was taken up in dichloromethane
and treated with sat. sodium bicarbonate solution. The phases were separated and the
aqueous phase extracted twice with dichloromethane. The organic phases were
combined, dried over magnesium sulfate and concentrated to give 3-hydroxy-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester (70) as diastereomeric mixture.
R¢=1.11 min, 1.17 min (Method C). Detected mass: 128.0 (M-Boc+H").

3-[7-Chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yloxy]-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester (71)
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15

acetam de were added. The course of the reaction was

nmoni tored by LCMS and 50 ng 15 of sodi um hydride were
WQaWes7s8veral times until no further conversiRGI/ERDT011168

be observed. 10 nL of water were added. The resulting

precipitate was purified by SI lica gel chromatography

to give 930 ng of the desi red? product, sufficiently

pure for further conversion. Rt = 1.62 nmn (Method

C). Detected mass: 536.2 (MrH+). 20 WO 2008/ 077555

PCT/ EP2007/ 011168 71

6- ( 1- Benzyl - 4- phenyl - pi peri di n- 4-yl }é
oxy) - 7-chl or o- 2Hi soqui nol i n- 1- one (6

Cl 920 ng of
1- Benzyl oxy- 6- ( 1- benzyl - 4- phenyl - pi |n-4 yl oxy)-7-
chloro-isoquinoline 5 (68) were s nded in 1 M HC

and dissol yed by addition of nethandfl. After stirring
overni ght, [the sol uti on was dlluted with water,
extracted @it h ne . A

aqueous | ayer 4: e product was
purified by c [ [

g d aclt he hydr ochl ori de.
Rt =1.46 mn (Method A),, Detected mass: 445.3
(M+H+) . 10 3- Hydroxy- Sa% bicyclo[3.2. 1

528 r]z%?f%%@i% ?128@8@8({3: Eut | En@?& %ﬂ ggﬁ%%"f dfmi&hy! Setamide and
1.00 gl-cﬁtﬁ:hynhbky{&aazmbk:ycro[fSQ hibctaner@chebmiylivasidgtebutyl ester (70),

dissoiE i B HIcE dietPl stetSiide rs Spigd GRS (IR (d 40 8 of 7-

ChIOI%V@WI%?é o04-tBeh Bk z[%/'l)oﬂ’-l%od@ﬁoﬁrﬂhedhéJ(BZ) Ndissolved in another 8
| oronet hane 15 and ‘treated wth sat. sodi um

mL OBdmtbaha@eiam!@tW@m adttes. Hﬁ&@:adnen enixyramasestirazdiat room

temegf e A OHR facton 645 Bl HagBL Yilater wsimmidgd. the resuting
suspéﬁttl@ﬁ e&tfr@btermmw@ tikHBsSWitHh atrﬂlx@m@ STafiSEIBidraé ANt Gardl 2 9ropanol
dr oxy- 8-aza- bi ca/cl o[ 3. 2. 1] oct ane- 8- car boxylic

3 1)@@ﬂdhe@ombjnw orgajlie fayerp weds ayppstaledoMatercwas added. and the
crude product was subjected to lyophilization to remove remainders of dimethyl

acetamide. The obtained crude product was purified by silica gel chromatography to
yield 1.85 g of the title compound as a mixture of diastereoisomers (71). Ry = 1.95 min,
2.03 min (Method C). Detected mass: 525.0 (M+H").

6-(8-Aza-bicyclo[3.2.1]oct-3-yloxy)-7-chloro-2H-isoquinolin-1-one (72, 73)

H
N

HN HN
Cl Cl

O O
1.70 g of 3-[7-chloro-2-(4-methoxy-benzyl)-1-oxo-1,2-dihydro-isoquinolin-6-yloxy}-8-

aza- bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester (71) were dissolved in 6 mL
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Rt =1.11 min, 1.17 min (Method C). Detected nass:
128.0 (M Boc+H+). 20
W@20030TUs5Dr 0- 2- (4- met hoxy- benzyl ) -1 PCT/EP2007/011168

- 0Xx0- 1, 2- di hydr o-i soqui nol i n- 6-yl oxy] - 8- aza-
bi cycl 0[3 2. 1] octane-8-carboxylic acid tert-butyl
ester (71) WD 2008/ 077555 PC?%EPZOO?/ 011168 72 O NH
OX O\ / \ OCd 0528 ng of sodium hydride (60%
wer e suspended in 8 nL of dinethyl acetam de and 1.00

of TF@\ arﬁd Beb;edr iownﬂcmmvbi avetl af BHR°CQforct &n Mhamlbw hdded and

ter but ester olved in 4 .
the r%ﬁﬁ%’f‘rﬂ?l ‘é(@é‘t’ M%PORﬁéé%Q%IEﬁiBHF igpiareemers were Pi?ta'”ed as

dr&ctﬁ&r&s% ratign of the mixt tive HPLC hili
nycreiidesiby Peparation of e e yia prsparafiye HELG, and Ivgppilization of

the res;dlleei Bain 2N|H§@kﬁm¢wmer espavdively. Stereofsodneret (2): Rt 0.81 min

et AT o BptatEinRet A2 (0 BiarePRomsh 272! Bh- a8 min (Method

A). DefsBi & hfass380812 fi+May %ﬁe\@gm Nidgagty the resul ting

suspensi on extracted three tines Mﬁth a mxture of
di chl oromet hane and 2-propanol (3:1) and the conblned

he SO B S BTG kB o e

synthieis T3 iy théedssighatedmedduiholirsirt statiiry mjélt@nal and tropinone
obt ai ned crude product was purified by silica g

as argiRPaleehespRYNEeDt. limeﬂadtspfsse gompquﬁwésmquﬂcéb@@%@uﬁd by taking

up th%%ﬁpﬂé&é{l ﬁ@.{cﬁ% 8%@% &%ﬂ?@ﬂ%ﬁﬁi@éﬂé‘%%%? H+R/;3 Washing of

the aGuéBus\phake Wythlcb{:lﬂoﬂaméthane and subsequent lyophlllzatlon foIlowed by

oct - | oro-2Hi soqui nolin-1 -one 3
twice],IlakngNlpK'n wgt?qr ﬁnq yorhilgation ag lI'In eventually followéd by rec?ystalllzatlon

from isopropanol



HNHNIT / d d 00 1.70 g of
3-[7-chl or o- 2- (4- net hoxy- benzyl ) - 1- oxo- 1, 2- di hydro-i so
W@ 08077585 6- yl oxy] - 8- aza- PCT/EP2007/011168
bi cycl o[ 3. 2. 1] oct ane- 8-carfoxylic acid tert-butyl
ester (71) were dissolved in 6 nL WD 2008/ 077555
PCT/ ER2007/011168 73 of TJTEA and heated-ip a nmicrowave
oven at @50 C for 1 h. Methanol was added|and the
react | o mxture was evapor at ed. mfhe pure e
di ast ergarrers wer e obtainegd as hydrochl ofides by
separ ation of the mMmxturelvia pr ppnrajj vel HPLC and
i yophilization of the residues from2N HClI and water,
respe¢®i velly. Steffoisonmef 1 (725 R = 0|81 ningb
(Methed A}.| Detecfed mass] 305.23 MrH+) . Btereoi Qmer
2 (73): RC|F0.88 mn (Method A). Detectged nass:
305. 2[TMFHF), 346. Z (M NHB+H+) The folTow ng products
were syntdetized fh a simlar faghion as fescribgy for
t he é%.ntﬁesi s of or2/ 73 us$i ng thes desi gnat ed o
i soquinolinone starting material and troplnone 10 as
am noal (:ohollt conponent. HCl salts of the gonpounds
coul d|{ be obtai ned by takimng up the evaporpted crude

74

produ¢t or |chronst ographed material in 1
washi hg of | the gqueous phase tg: di chl o
subsequent |l <+fzati on] Wed by ti
up injwater ophi | zat pi N, even
fol | oped by| mecrystal | i zafion ~&rom i sopr
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N6-(4-Amino-4-phenyl-cyclohexyl)-isoquinoline-1,6-diamine (77)

NH

=z

=

N

NH,

100 mg (0.278 mmol) of (6-amino-isoquinolin-1-yl)-di-carbamic acid tert-butyl ester
were dissolved in 0.5 ml of methanol. After addition of molecular sieves 4 A, 56.3 mg
(0.57 mmol) of triethyl amine, 167 mg (2.78 mmol) of acetic acid and 241 mg (0.835
mmol) of (4-oxo-1-phenyl-cyclohexyl)-carbamic acid tert-butyl ester were added, and
the mixture was stirred for 1h. Then a soluticn of 52.4 mg (0.835 mmol) of sodium
cyano borohydride was added dropwise and the mixture was stirred at 70 °C until no
further conversion was observed. The solution was filtered and the solvent was
removed under reduced pressure. The residue was dissolved in dichloromethane,
washed with 1 N NaOH and sat. sodium chloride solution, dried with magnesium
sulfate and evaporated. The crude product was stirred in 4 N HCl/dioxane, evaporated,
dissolved in water and freeze dried to yield 2.7 mg of the desired product as its
hydrochloride. R; = 2.22 min (Method G). Detected mass: 333.3 (M+H").
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O 00OLOcO O Ztir-ti MENOU cal W
2008/ 077555 PCT/ EP2007/ 011168 75
WOBgH77A8 no- 4- phenyl - cycl ohexyl ) -i soqui nol i nePAT/BP20HOMM1168

ine (77) NH2 / \ NH N~ NH2 100 ng (0.278 muol) of
(6-am no-i soqui nolin-1-yl )-di7-car bam c acid tert-butyl
ester were dissolved in 0.5 91 of nmethanol. After
addi tion of nolecular sieves 4 A, 56.3 ng 5 (0.57
mmol ) of triethyl amne, 167 ng (2.78 mml) of acetic

Detegminatignf Rho-kipgse. ad®ityrmol ) of (4- oxo-1
- phenyl -cycl ohexyl )-carbam c acid tert-butyl ester
were added, and the mixture was stirred for 1 h. Then

To masalelRhorkifdse minbifien (1€ 5337l 089 Werd deSHHiHEY at¥aihg to the
bor ohydri de was added dropw se and the m xture was

followingrpretbcat: 70 C until no further conversion was
observed. The solution was filtered and the sol vent
was 10 renoved under reduced pressure. The residue was

ActiveiRiRAN ?é’cdrgbiﬂbﬁpﬁ@fmlt (rl\ﬁﬂf'minmfliegg(ag%é@ ré%%mgﬁ't human
and sat. sodium chloride solution, ri W t
ROCHKald mesidues 14852 tveasapdrobaapd ifecne dpstite Ldd y dririeed W€, The peptide

subsB, FildreE e bR RO B 3B Sk o 3BT P

Tect e TSt eSS LB (T BB
albumnes/BSA)s Saneidy)seiptundde (AMSD), 4-(2-Hydroxyethyl)piperazine-1-
ethanesulfonic acid (Hepes), Brij-35 and dithiothreitol (DTT) were purchased from
Sigma-Aldrich, Munich, Germany. Tris(hydroxymethyl)-aminomethane (Tris),
magnesium chloride, NaOH, 1M HCI and EDTA were obtained from Merck
Biosciences, Darmstadt, Germany. "Complete" protease inhibitor was from Roche
Diagnostics, Mannheim, Germany.

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

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



76 Determ nation of Rho-Kinase activity To neasure
Rho- ki nase i nhi bition, 1C50 val ues were determ ned
w@ewsndishy to the follow ng protocol: 5 Acti VRCHERMA7/011168

reconbi nant ROCK 1 | (N term' nal Hi s6-tagged
reconbi nant human ROCK- rg%udues 11-552) was
purchased from Upstate Ltd ndee, UK. The peptide
substrate, Fluorescein- AKRRRLSSLRA- COOH, was obt ai ned
fromJPT Peptide Technol ogies, Berlin, GCernany.

The iRieWig predycts/eorpReuptaere tasied insaidnssayrymigiog the respectlve

orm S48 e 6258 ot 8 XSRS B cbovs g e fotoving

activifiele pesg, m&sureES and dithiothreitol (DTT) were
purchased from Sigma-Aldrich, Mnich, Germany.

Tri s(hydroxynet hyl ) - am nonet hane (Tris), rmagnesium
C@&ﬁb&@d WaOH,—1) M HCI and EDTA were obtai ned from
Mer I'0sgjlespes, Darnstadt, Gernany. "Conplete”
prot Blase i nhibitor was from Roche 15 Diagnosti cs,
vennhet-m—Gerpany. Test conpounds were diluted to the
appr riaté tbfitentrations in buffer 1 (25 v
|r|s-2|2u Hi6ed 1 5 M MCl 2, 2 nM DIT, 0.02 % (W V)
BSA and 3 % DVSO)| The ROCK Il enzynme was diluted to
a co@entr at+o-of 100 ng/m in buffer 2 (25 nM Tri s-
HCL—pH-7- 5 M MgCl 2, 2 MM DTIT and 0.02 % (w V)
BSA) 3iThe’ péﬁf*l*de substrate 20 and ATP were diluted to
concgtTations, pf| 3 pMand 120 pM respectively, in
the buffer| 2. Two pl of the conpound solution were
m xed5w t h| 2+ph+df the diluted enzyne in a 384-well
shall—volume mcriotiter plate (G einer, Bio-One,

Fri cl8nhausdit+tarmany), and the kinase reaction was
Tt gt ed by, addriti on of 2 pl of the solution
containing! peptifde substrate and ATP. After 60 mn

i nculsgti on| atr+32 |[C, the reaction was stopped 25 by
addition of 20 pli of a solution containing 100 mM
Hepe8&9NaCH *rj'r#*? 4, 0.015 % (v/v) Brij-35, 45 nmM EDTA
and—§z227 +5Fm coating reagent 1 (Cali per

Li f esCi ence Hopki nt on, MA). Phosphoryl ation of

t he ggbstr atue+pe|cti de was then detected on a Cali per
3000 instrunment essentially as described by Ponmereau
et al (J. Bionol. Screening 9(5), 409-416, 2004).
Separation conditions were as follows: Pressure -1.3
30 psi, upstreamvoltage -1562 V, downstream voltage

The gitdiadtivitydseaotidoas thenégétivesdecadal logarithm of the ICg(q (pICsq) as

follows:

+ pIC50 <3.0
++; 3.0 <piCg0<4.0
+++ 4.0<plCs09<5.0
e+ 50<plCsp<6.0

+Ht 6.0 <plCjsq
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Positive controls (buffer 1 instead of conpound) and
negative controls (buffer 1 instead of conpound and

whodoBer7s2s i nstead of ROCK 11) were run in par abCBEPNT/011168

each plate. WD 2008/ 077555 PCT/ EP2007/ 011168 77 The
foll owi ng products/conpounds were tested in said assay
by using the respective forﬁ@(salt or free base)
obtai ned as in the exanpl es descri bed above and the
followng activities were nmeasured. Conpound pl C50
Claimlp. 21 ++++ 22 +++++ 27 ++++ 31 +++++ 41 ++++ 45
+++++ 48 +++++ 49 ++++ 50 +++++ 69 ++++ 75 +++++
76 +++++ 5 The given activity is denoted as the
1 n%@%bhﬁﬁnﬁﬁﬁﬁQﬁbfbﬁﬁ@%%@h"’Of the 1C50 (pl C50) as
follows: +: plCS0 _< 3. 10 ++: 3.0<pi C50<4.0 +++
4.0<_pl C50<5.0 +++R45. Rg pl C50<6.0, +++++ 6. 0<_
pl C50 m

\m

NRg

(RZ )n
U]

wherein
R4 is H, OH or NH>.

Ry is

R’,

(C7-Cg)alkyl,

(C1-Cg)alkylene-R’,

(Co-Cg)alkenyl,

(C2-Ce)aikynyl,

(C1-Cg)alkylene-O-R’,
(C1-Cp)alkylene-CH[R’]2,
(C1-Cp)alkylene-C(0)-R’,
(C1-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl],
(C1-Cg)alkylene-C(O)N[R']2:
(C4-Cp)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)0O-(C1-Cg)alkyl,

C(O)OR’

C(O)(C1-Cep)alkyl,

COR,
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WD 2008/ 077555 PCT/ EP2007/011168 78 Cdainms 1. A

conpound of the formula (I) RA RS R m 3/ \ N\ | /
WORSS/ORAPSS (R2 )n RR$ (1) 5 wherein RL is H EH/BP2007/011168

NH2. R2is R, 10 (Cr-cC8)alkyl, (C1-0C6)alkylene-R,

(C2- C6) al kenyl, (C2-C6)ai kynyl, (C

1-C6) al kyl ene-O- R, 15 (Cl-C69al kyl ene-CHR 12, (C

1-C6) al kyl ene-C(O -R, (Cl-Co6)alkyl ene-C( O NH2,

(C1l-Co) al kyl ene-C(O NH- R,

C(O)NBY 6 La)alylene- C( O) NH- ( C1- C6) al kyl , 20 (C1
-C6) al kylene-C(O N[ (C 1-Co6) al kyl ] 2,
C(O)MBR'C6) al kyl ene-C(O N[ R ]2; (C 1-C6)al kyl ene-C(0O) O (C

c0) N 2B bikengi O O (Cl-B)al kyl,  C(O) OR

C(O)-NH(C2-Cg)alkynyl,
C(O)-NH(C4-Cg)alkylene-R’,
C(O)N[(C1-Cg)alkyl]R’
C(O)N[(C1-Cg)alkylly,
C(0)-(C1-Cg)alkylene-R’,
C(0)O(C1-Cg)alkylene-R’;

or Ra is (C1-Cg)alkyl, provided that in said alkyl residue at least one hydrogen is
substituted by OH, OCH3z, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONH_,
CONHCH3 or CON(CH3)2:

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

forms a second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;

R3is

H,

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

O-R”,

NHo,

NHR”,
NR”R” or
NH-C(O)-R”,
R4 is
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25 (O (C1l-Co)al kyl, C(OR, WO 2008/ 077555
PCT/ EP2007/ 011168 79 C(O NH (Cl-C6)al kyl, C(O NHR ,
WQ@E@BAONSES (C2- C6) al kenyl , C(O) - NH( C2- C6) al kyngdT/EB2007/011168

C(O -NH(Cl-Co)al kylene-R, C(ON (C1-C6)al kyl] R

C(ON (C 1-Co)al kyl ]2, C(O)-{)C 1- C6) al kyl ene-R ,

C(OQC 1-Co)al kyl ene-R ; 18%r R2 is (C1-C6) al kyl ,

provided that in said alkyl residue at |east one

hydrogen is substituted by OH OCH3, COOH, COOCH3,
H, NH2, NHCH3, N(CH3)2, CONH2, CONHCH3 or CON(CH3)2; 15

or R is a (Cl-A4)al kyl ene bound to the cyclic am ne,
halogen.whi ch the (C1-C4) al kylene forns a second bond to
hydréxydi fferent carbon atom of the cyclic amine ring and

forms, together with carbon atons of cyclic amne, a
CN, second, 4-8 nenbered ring; R3 is 20 H hal ogen,

-C6)al kyl, (Cl-C6)al kylene-R, OH 25 OR', NH2,
(C1’(1<«ﬁ§?1ﬁ”fcﬁ NR'R' or
R’,

(C1-Cp)alkylene-R’;

Rsis

H,

halogen,

CN,

NO»,

(C1-Cp)alkyl,

(C2-Cpg)alkenyl,

R,
(C1-Cp)alkylene-(Cg-C1p)aryl,
(C1-Cg)alkenylene-(Cg-C1g)aryl,
(C1-Cp)alkylene-(Cg-C1qg)heterocyclyl,
CH(OH)-(C1-Cg)alkyl,

NH2,

NH-R’,

NH-SO2H,
NH-SO2-(C1-Cg)alkyl,
NH-SO»-R’,
NH-C(O)-(C41-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Ceg)alkyl]2,
C(O)OH, or
C(0)O-(C1-Cg)alkyl;
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NHC(O-R', 30 R4 is WD 2008/ 077555 PCT/ EP2007/ 011168
80 H, halogen, hyd roxy, CN, 5 (Cl-C6)alkyl, R,

W@ awsBrad kyl ene-R; R5 is 10 H  hal ogen, ONT/EROR7/011168

(Cl-Co)al kyl, 15 (C2-C6)al kenyl, R, (Cl1
L T G Bl bl ks ke 7 45
CH(OH) - (Cl-C8)al kyl,  NH2, NH-R, NHSORH,
NH S02- (Cl -CB)al kyl, 25 NH S02-R,

RgisNH C(O) - (Cl-C6)al kyl, NHC(O-R,

H,

R,

(C1-Cg)alkyl,

(C1-Cg)alkylene-R’,

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

(C1-Cg)alkylene-O-R’,

(C1-Cg)alkylene-CH[R']2,

(C1-Cg)alkylene-C(O)-R’,

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

(C1-Cp)alkylene-C(O)NH-R’,

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

(C1-Cg)alkylene-C(O)N[(C 1-Cg)alkyl]p,

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

(C4-Cg)alkylene-C(O)O-(C1-Cg)alkyl,

C(OYO-(C1-Cg)alkyl,

C(O)OR’,

C(0)(C1-Cg)alkyl,

C(O)R,

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

C(O)NHR’,

C(O)N[(C1-Cp)alkyl]R’

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

C(0)-(C1-Cp)alkylene-R’,

C(0)O(C1-Cg)alkylene-R’;

R7is
H,

halogen,



10

15

20

25

C(ON (Cl-CB)al kyl]12, C(OOCH or 30
C(O O (Cl-06)al kyl ; WD 2008/ 077555 PCT/ EP2007/ 011168
w@o0sRe’sps H R, (Cl-C8)al kyl, 5 (Cl-C6)al kpdBRR20R7/011168

(C1L -Co6)al kyl ene-O-(C 1-C6)al kyl, (C

1- C6) al kyl ene-O- R, (Cl-C6)alkylene-CHR ]2,

(C1- C6) al kyl ene-C(O)-R , 10 B21-Cs)al kyl ene- C( O) NH2,

(CL -C6)al kylene-C(ON HR, (CL -C6)al kylene-C(ON

H(C 1-C6)al kyl, (Cl -C6)al kylene-C(ON (C
CN, 1-C8)al kyl 12, (C1 -C6)al kylene-C(O N[R]2; 15 (C1

-C6)al kylene-C(O O (C 1-C6)al kyl, C(O O (C1-Co)al kyl,
NO2c(O R, C(O(C1-CB)alkyl, C(OR, 20

(%%NH(Cl-oa)w kyl, C(ONHR, C(ON(C 1-Cs)al kyl]
(C1-GolalRyloy N[ (C 1-C8)al kyl ]2, C(O-(C 1 -C8)al kyl ene-R |,

O-(C%ﬁ:éi(a@yg Cl- C6) al kyl ene-R ;

(Co-Cg)alkenyl,

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

NH-R’,

NH-SO2%H,
NH-SO5-(C1-Cg)alkyl,
NH-SO2-R’,

SO2-NH2,

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

Rg is H, halogen or (C1-Cg)alkyl;
nis1,2, 3o0r4;

mis1,2,3,40r5; and
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R7 is H  hal ogen, WD 2008/ 077555 PCT/ EP2007/ 011168
82 OCN, N®2, (Cil-Ce)alkyl, O(Cil-C6)alkyl, 5
W@ anseprad kenyl, R, (Cl -C6)al kenyl ene- ( C6- PAUER20YT/)11168
(C1- C6) al kyl ene-R, CH(OH)-(Cl1l-C6)al kyl, 10 NH2,
NH R, NHSO2H, NH S02-(Cl -C6)al kyl, NHS02-R,
15 S02-NH2, S02-NHR, N H @) -(C 1-Cs)al kyl,
NHC(O-R, CON(Cl-Cs)alkyl]2, 20 C(O OH, or
C(OO(C1-C6)al kyl; R8 is H halogen or (Cl-C6)alkyl;

Lis QSCHz)'g? SéCH%) S(‘1’7)(@“"2)?5‘ | S(A)(CR2)p3 SCL(OH:Jp, NHEC b, N(Cs-
20087077555 PCT/ EP2007/ 011168
Ce)alkyl-(CHz2)p, N(C3-Cs)cycloalkyl-(CHz)p, N[CO(C1-Cg)alkyl]-(CHz)p or N[(C:-

Cs)alkylene-R']-(CH,)p;
pis0, 1,2, 3, or4,

wherein

R'is
(C3-Cg)cycloalkyl,
(C5-C1p)heterocyclyl,

(Ce-C1p)aryl;

R” is

(C3-Cg)cycloalkyl,
(Cs-C1q)heterocyclyl,

(Ce-C1o)aryl,

(C1-Ce)alkyl,

(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’, or
(C1-C5)a|kyiene—NRny; and

wherein Ry and Ry are independently of each other
(C4-Cg)alkyl,

(C5-C1q)heterocyclyl,

(Ce-C1plaryl,
(C1-Cg)alkylene-(C5-C10)heterocyclyl,
(C1-Cg4)alkylene-(Cg-C1p)aryl,
(C1-Cy)alkylene-NH(C 1-Cg)alkyl,
(C1-C4)alkylene-N[(C1-Cg)alkyl]2,
(C1-Cg4)alkylene-N[(Cg-C1p)aryl]p, or
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83 L is QCHR)p, S(CH2)p, S(O(CH2)p, S(O (CH2)p,
S02(CH2) p, NH(CH2) p, N(Cl- C8)al kyl - (CH2) p,
WOR@BAHTByTycl oal kyl - (CH2) p, N CO( C1- C6) al kyl ] -BCOHRPI0DO11168
N[ (d- C3)al kylene-R ]-(CH2)p; 5 pis O, 1, 2, 3, or
4; wherein R is (C3-C8)cycloal kyl, 10 (C5-C
10) heterocyclyl, (C6-Cl0)ar§#;: R' is
(C3-C8) cycl oal kyI 15 (C 5-C 10) hete rocyclyl,
(C6- C10) aryl (Cl Cé)al kyl, (C 1-C6)al kylene-R, (Cl

C1-C4HR )Het@&)@}lc ;20
(©1- @6@6) al k ene- g , ( 1 C6) al kyi ene- NRXRy; and
wherein Rx and Ry are |ndependently of each ot her

wherélglmr Ig giﬁ%ﬁ(%@l%g tyeroc g@ﬂlﬁlﬁy|e§186()_r%%/gPo%5léyl can
opiob )L A o ST RN e bRRACLA LEER L s, i
NHCHETNELAYE BRI S GRIHEAL BEdRI(CAG) 0 2008/ 077555

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

more times by halogen,;

wherein in residues R2 to Rg (Cg-C1g)aryl and (Cs-C1g)heterocyclyl are

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

COOH, COO(C1-Cg)alkyl, CONHp, CONH(C1-Cg)alkyl, CON[(C 1-Cg)alkyl]2,
C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-Cg)alkylene-OH, (C1-Cg)alkylene-NH>,
(C1-CG)aIkerne-NH(C1-Ca)alkyl, (C1-Cg)alkylene-N[(C {-Cg)alkyl]2, (C2-Cg)alkenyl,
(Co-Cg)alkynyl, O-(C1-Cg)alkyl, O-C(O)-(C1-Cg)alkyl, PO3H2, SO3H, SO2-NH>,
SOo>NH(C1-Cg)alkyl, SO2N[(C1-Cg)alkyl]z , S-(C1-Cg)alkyl;, SO-(C1-Cg)alkyl, SO2-
(C1-Cg)alkyl, SO2-N=CH-N[(C1-Cg)alkyl]2,
C(NH)(NH>2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, NH-C(O)-(C1-Cg)alkyl,
NH-C(O)O-(Cq-Cg)alkyl,
NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1g)aryl, NH-SO2-(C5-C1g)heterocyclyl, N(C1-
Cg)alkyl-C(O)-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C 1-Cg)alkyl,
N(C1-Cg)alkyl-C(O)-NH-(C1-Cg)alkyl],
(Ce-C1p)aryl, (C1-Cg)alkylene-(Cg-C1g)aryl, O-(Cg-C1p)aryl,
0O-(C1-Cg)alkylene-(Cg-C1p)aryl, (Cs5-C1p)heterocyclyi,
(C4-Cg)alkylene-(C5-C1p)heterocyclyl, or O-(C1-Cg)alkylene-(C5-C1g)heterocyclyl,
wherein the (Cg-C1g)aryl or (C5-C1g)heterocyclyl may be substituted one to three
times by a group independently selected from halogen, OH, NO2, CN, O-(C1-Cg)alkyl,
(C1-Cg)alkyl, NHo, NH(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, SO2CH3, COOH, C(O)O-(C1-
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(ClL -C4)atkylene-N (C5-C 10) heterocyclyl]2; wherein in
residues R2, R4, R5, R6, R7 and R8 al kyl, al kyl ene or
w@ymBozlSRyl can optionally be substituted onePOI/EPmNB011168
times by OH, OCH3, COOH, COOCH3, NH2, 5 NHCH3,
N(CH3) 2, CONH2, CONHCH3 or CON(CH3) 2; wherein in
residues R2 to R8 al kyl or aBRyl ene can optionally be
substituted one or nore tines by hal ogen; 10 wherein
in residues R2 to R8 (C6-Cl0)aryl and
Ce)alkyh-CONHEL € oCy RiIRIeme - ©-(0RTHalky!, YCqdC galiepbre- O (I@gf.Cm)aryl
one or nore tines by suitable groups independently
or Og€Eh L atkylemen(Ogi@gparylOH, NO2, N3, CN
O-(Cl-Ce)al kyl, C(O-(Cl-Co)aryl
or W[ 636 1ad) Ay ;s iRty sajmﬂptembx:e)%(ﬁyw4)alkylene -O group
CON[ (C1-C6) al kyl ]2, iqul oalk (Cl Co6) al kyl ,
wher@@ya@ﬁam@ypt@{@d @19 |§ g@h@rn\g tpe catbon atoms the oxygen
lyene- NH( C1- 06) ai kyl ,
atOm%%- %;aglhééltghe N[ (C1- 06) al kyl ]2, (C2-06)al kenyl
and WwhR2relit payl oy heteroCy¢igils BEtithdnts of CB@(G))o)é@Zl-aﬁﬂ)(ﬁlg@h o)heterocyclyl
PO3H2, SOBH, S02-NH2, SO2NH(C1-C6) al kyl,
grouSORNy( it s fuatHey IsuRstitet€dCy @b) arty kgt hets@qychy contdiming, group; and
S2- (C 1-Co6)al kyl, S02-N=CH N (C 1-Co6)al kyl ] 2,
C(NH) (NH2), NH2, NH (Cl1-C6)al kyl, N (C1-Co6)al kyl]2,
or thél"'sﬁ{r@brs()ﬁi'er@@ir@d/lSV{auton%@nb"fb@ﬁ@)aﬁﬁ(o@lhéﬁbﬁbK'MéceutlcaIIy
NH- SO02- &Cl C6) al kyl , NH S02- (C6- Clo) aryl,
acceptabBp saltes- C10) het er ocycl yl , N(CL-
Co6) al kyl -C(O) - (C1- C6) al kyl
N( C1- C6) al kyl -C(O)O(Cl-OG)aI kyl ,
2. NCtofpoaindydf-fexmlilaNt- 4csbrdify ab lodimn, 1,(Wbe@irl RasH and is
(CL -C6)al kyl ene-(C6-C 10)aryl, O (C6-C 10)aryl, 25
char&ztéfizdd 6§)thé kydnarla{{1)C6- C 10) aryl, (C5-C
10) het erocycl yl (Cﬁl - %al kyl ene- (C5-C
10) het erocycl yl , - C6) algxlyene- (C5-C
10) het er ocycl 3R3 re' Q aryl or
(C5-C10) heterocydryl {fe ,-}one to three
times by a groupnN.Qd | ect&d 1¢ om hal ogen,
OH, NO2, CN, O (C1~¥ Kyl 'R 4 C al kyl, NH2,
NH( C1- CB) al kyl, N[ (C1- Cg)al kyl] 2, SCAB8), COoH,
C(O0-(C1 W 2008/ d1755¢ &CT/ EP2007/ 011168 B
06) al kyl , CONH2, (Cl-C8)al kyl ene- O ( CL- 06) al!
(C1- C6) al kyl ene- O (C6-Cl0)aryl, or
O (C1- C6) al kyl ene- (C6- C10) aryl ;
3. A compound of formula (I) according to claim 1, wherein R4 is OH, and is

characterized by the formula (111)

R.3 .
N
Ro)y,

4, A compound of formula (1) according to claim 1 or claim 3, wherein R4 is OH

()

and is characterized by the formula (1l1")



or wherein (C6-ClO)aryl is vicinally substituted by a
O (Cl-A) al kyl ene-O group whereby a 5-8-nenbered ring

WO 200807758311 t oget her with the carbon atons the PXH/BPIV07/611168
atons are attached to; and wherein aryl or
het erocycl yl substituents of (C6-Cl10)aryl and
(C5- C10) het erocycl yl  groups8fay not be further
substituted by an aryl or heterocyclyl containing
group; and or their stereoisoneric and/or tautoneric
fornms and/ or their ghar eutically 10 acceptable

salts. 2. A cgnhpou rrrﬁla ascording to claim
1, wherein RL'1%® ed by the
formula (11) R4 NKNRs R RS (R2 ) n
(11) 15 3. A cldNg or mul according to

claim1, wherein RY]i , a'ﬁcris cNBtga)cterized by
the formula (I11) ¥ RGBRR L M N | R/ HR$ (R2
)n (111) 20 4. A conpoufd of formula (1) qgeprding to
claim1 or claim3, wherein RLis OH and is
characterized by the fornmula (111") WO 2008/ 077555

Pgégg%%%\/doalclccl)?cﬁng %5 claFi{rf"\ F évherein R1 is NHo.

5 6. A compound according to one of claims 1 to 5, wherein R3 is H, halogen,

(C1-Cyg)alkylene-R’, O-R” or NHR".
7. A compound according to one of claims 1 to 6, wherein Rz is H or NHR".

10 8. A compound according to one of claims 1 to 7, wherein Rz is H;

NH-(Cs-Cg)heterocyclyl, or NH-phenyl.
9. A compound according to one of claims 1 to 8, wherein R3 is H.

15 10. A compound according to one of claims 1 to 9, wherein Rg is H, halogen or (C1-

Cgq)alkyl.

11. A compound according to one of claims 1 to 10, wherein Rg is H, Cl, F, methyl

or ethyl.
20

12. A compound according to one of claims 1 to 11, wherein Rg is H.

13. A compound according to one of claims 1 to 12, wherein R4 is H, halogen or
(Cq1-Cg)alkyl.
25
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M R3LHNR7 ~RNRS ORS$ 2)n (Ill") 5. A conpound
according to claiml wherein RLis NH2. 5 6. A

W@ 09potrses according to one of clains 1 to 5, WhEr/EPIWORBI1168
is H halogen, (Cl-C4)alkylene-R, OR or NHR'. 7. A
conmpound according to one of clainms 1 to 6, wherein R3
is Hor NHR'. 10 8. A conpo8Ad according to one of
clains 1 to 7, wherein R3 is H;
NH- ( C5- C6) het erocycl yl, or NH phenyl. 9. A conpound

14. AFCEEEPBUNY AcRBRIING t6 bak B claiing Bto W8ewkeRiRR4 i8 H. haldgen or
10. A conpound according to one of clains 1 to 9,

(C1-Gfpaiilgiln R8 is H hal ogen or (Cl- C4)alkyl. 11. A
compound according to one of clainms 1 to 10, wherein
R8is H d, F, nmethyl or ethyl. 20 12. A conpound

di t .of . cl ai -t i is,H
15. T3 ChinpRpl AraoLiGe faPRE T sme b Wafgleh R 53
wherein R4 is H, halogen or (C 1-C6)al kyl. 25 WO
2008/ 077555 PCT/ EP2007/ 011168 87 14. A conpound

16. agcoeomipoont aceoaling tebaensf chiins 11K 15heheiain R isH Hhalogen, CN,
hal ogen or (Cl-C4)al kyl. 15. A conpound according to
(C1-Ogkaliof, @xCaalkenyd, R4, NMHEGCnoRMYliar (B1-Cg)adlkylene-R’.
conmpound according to one of claims 1 to 15, wherein
R5 is H halogen, CN, (Cl1-C6)alkyl, (C2-C6)alkenyl,

17. R'A'\ ch%EPRa %Jc%ﬁfi% t8 Bng%]f'c%%@ M’d '?@,e\ivﬁérein Rs is H, halogen,

(C1-Cg)alkyl, (C2-Cg)alkenyl, R’, NH-(Cg-C1g)aryl or (Cq1-Cg)alkylene-R'".

18. A compound according to one of claims 1 to 17, wherein Rg is H, halogen,
(C1-Cg)alkyl, (Co-Cg)alkenyl, (Cg-C1g)aryl, NH-(Cg-C1g)aryl, (C1-C2)alkyl-(Cg-
C1p)aryl or (C5-C1g)heteroaryl.

19. A compound according to one of claims 1 to 18, wherein Rg is H, halogen,

(C1-Cg)alkyl, (Co-Cg)alkenyl, (Cg-C1p)aryl, or (C5-C1g)heteroaryl.

20. A compound according to one of claims 1 to 19, wherein Rg is H, halogen,

methyl, ethyl, vinyl, phenyl, thienyl, or pyridyl.

21. A compound according to one of claims 1 to 20, wherein Rg is H, halogen,

methyl, or ethyl.

22. A compound according to one of claims 1 to 21, wherein Rg is H.

23. A compound according to one of claims 1 to 16, wherein R7 is H, halogen, CN,
(C1-Cg)alkyl, O-(C1-Cg)alkyl, (C2-Cg)alkenyl, R or
(C1-Cg)alkylene-(C3-Cg)cycloalkyl.
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17. A compound according to one of clains 1 to '16,
wherein R5 is H hal ogen, 10 (Cl-C6)al kyl,
wQo gR8Brss kenyl, R, NH (C6-Cl0)aryl or PCT/EP2007/011168

(C1- C6) al kyl ene-R . 18. A conpound according to one of

claims 1 to 17, wherein R5 is H, hal ogen,

(C1- 08) al kyl, (C2-C6)al kenyl 88( C6- C10) aryl ,

NH- (C6- Cl0)aryl, (Cl-C2)al kyl-(C6- C 10)aryl or (C5-C

10) heteroaryl. 15 19. A conpound according to one of
24. Clraésmpaduh® atBorditg tbne BF cigimbl 1 et Hoeimerein Ry is H, halogen, CN,

(C1- CGfaI kyl, (C2-C6)al kenyl, (C6-C10)aryl, or
(C1-G4)aikgl @ HEYeC iy, (CPC 4halkenypphenyccyclapropyt or one of

claims 1 to 19, wherein R5 is H, hal ogen, 20 nethyl,
(Cs-Gg)hgteroaiyhy| , phenyl, thienyl, or pyridyl. 21. A

conpound according to one of clains 1 to 20, wherein

R5 is H halogen, nethyl, or ethyl. 25 22. A conpound

aGC . . .
25. S3°ClbBnY BB 1€ b6 BF chafhg £ 2p e [ i34 uoro, chloro,

i i I A | , .

bromg‘ﬁ{g?ﬁ&éﬁlykwahggl ;99?’5% ayll’krgrh{lgle’, éyg}o%r@b?lcmliényl or vinyl.

- C6) al kyl ene- (C3-C8) cycl oal kyl. 30 WD 2008/ 077555
PCT/ EP2007/,01116 8 24. A ' .
26. bR LoPRY S Bho Bafdon BRIRFEPH S5 98T Rl Hbro, croro

Cl- (Cl-C4)al kyl, (Ci1-C4)al kenyl, phenyl,
broméyé]emlgd&f{étgp%l(cs_ C6) heteroaryl. 5 25. A conpound

27. agcosmpognt aceorling te bae ws claitne Pib 26yheheriein R7 isd4.H,
fluoro, chloro, brono, nethyl, ethyl, nethoxy,
phenyl, nitrile, cyclopropyl, thienyl or vinyl. 26. A

compound agcordi o one.of .cl aj to 25 wWh j N
28. X PaRouP corardiantepBe o A et b ReE el ot 2L
27. A conpound according to one of clains 1 to 26,
wherein R7 is H 28. A conmpound according to one_ of
29. clAaceompeound azeordingtepne of ciims Bto 33, wherejmm ia 3.
conmpound according to one of clainms 1 to 28, wherein m
is 3. 15

30. A compound according to one of claims 1 to 29, wherein R is

R’, (C7-Cg)alkyl, (C1-Cg)alkylene-R’, (C1-Cg)alkenyl, (C1-Cg)alkylene-C(O)NH2, (C1-
Cg)alkylene-C(O)NH-R’, (C1-Cs)alkylene-C(O)NH-(C1-C6)alkyl, (C1-Cg)alkylene-
C(O)N[(C1-Cg)alkyl]l2, (C1-Cg)alkylene-C(O)N[R']2. (C1-Cg)alkylene-C(O)O-(C1-
Cg)alkyl, C(O)NH-(C1-Cg)alkyl, C(O)NHR’, C(O)-NH(C2-Cg)alkenyl,
C(0)-NH(C»-Cg)alkynyi, C(O)-NH(C1-Cg)alkylene-R’,

C(O)N[(C1-Cg)alkyl]R’, C(O)N[(C1-Cg)alkyl]2, C(O)-(C1-Cg)alkylene-R’,
C(0)O(C1-Cg)alkylene-R’;

or Ryis (C4-Cg)alkyl, provided that in said alkyl residue at least one hydrogen is
substituted by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONH,
CONHCH3 or CON(CH3)2:
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30. A conpound according to one of clainms 1 to 29,
wherein R is R, (C7-C8)al kyl, (Cl-C6)alkyl ene-R,

w@ absBrss kenyl , (Cl-C6) al kyl ene- C(O) NH2, ( Cl-PCT/EP2007/011168
C6) al kyl ene-C(O NH-R
(C1- Co6) al kyl ene- C(O) NH ( C1- C6) al kyl , (C1-C6)al kyl ene-
C(ON (C1-Co)al kyl]12, (Ci1-cCo8al kyl ene-C(ON R ]2;
(Cl-Co6)al kyl ene-C(O O (C1L 20 C6)al kyl,
C(ONH (Cl-C8)al kyl, C(ONHR , C(O -NH(C2-C6)al kenyl,

or Rzg%g @P@%@ ﬁEWd tog(ﬁ%c N‘KC%%& Qﬁh@/bﬁ% R 1-C4) alkylene

formsTh Sbcbdhd bohiab laydiffaRerR carb 6K Q)o% of IheBydickathigreeriny and%orms,
or R2 is (Cl-C6)al kyl, provided that in said alkyl

togetheswild sagion atests eheydigdraifenaisecosdndtd merekersg rog;
OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONH2,
CONHCH3 or CON(CH3)2; WD 2008/ 077555 PCT/ EP2007/ 011168

31. 8A e6mPauhs adcd@ind>h) eh& yf erdmbourd3d,avitdreirc Relis
amne, in which the (C1-C4) al kylene fornms a second
bond to a different carbon atom of the cyclic am ne

in prms, together with carbon atons of cyclic
(C1 éﬁ??ﬂ%’? cond, 4-8 nenbered ring; 5 31. A conpound

cording to one of clainms 1 to 30, wherein R is R,
(C2 '@% ﬂi‘i‘é‘&’& kyl ene-R , (C2-C6)al kenyl ,

(C1 c§§%1k9@£é F’Kb?gnéqqo)qmﬁ. H-l(()C( (1:1060% laL l;?u ene- C{(O NH-R |

(016@ éca;((@gl kyl, C(ONHR , C(O-NH(C2-06)al kenyl
C(O) - NH Co6) aI kynyl, C(O-NH(C
(Cq %Gﬂ&yﬂéd@b@@?ﬁﬂlﬂl@pcsﬁikyls (Cl-C3)al kyl, provided that

in said al kyl residue at |east one hydrogen i's
C(O)th@ih-(lgalﬁyby OH, OCH3, COOH, COOCH3, NH2, NHCH3,
N(CH3) 2, CONH2,
C(O)NHR',
C(O)-NH(C2-Cg)alkenyl,
C(O)-NH(C2-Cg)alkynyl,

C(O)-NH(C1-Cg)alkylene-R’,

or Rz is (C1-Ca)alkyl, provided that in said alkyl residue at least one hydrogen is
substituted by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONH_,
CONHCH3 or CON(CH3)2:

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

forms a second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;

32. A compound according to one of claims 1 to 31, wherein R is
R,

(C1-Cg)alkylene-R’,

(Co-Cg)alkenyl,

(C1-Cg)alkylene-C(O)NH-R’,
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20 CONHCH3 or CON(CH3)2; or R2 is a (Cl-C4)al kyl ene

bound to the cyclic amne, in which the (Cl-C4)
wa@bdoglozses forns a second bond to a different PEF/BPW07/011168

atom of the cyclic amne ring and fornms, together

wi th carbon atons of cyclic am ne, a second, 4-8

menbered ring; 25 32. A conp8lnd according to one of

claims 1 to 31, wherein R is R, (Cl-C6)al kylene-R,

(C2- C6) al kenyl, 30 (Cl-C6)al kylene-C(ONH R, WO

(C1-CREMKTESRONGR @ 2ORTARIA1EE 90 (CL

al kyl ene-C( O (C 1-Co)al kyl,

C(O)NHIYOWHCAJaleR) al kyl ,  C(ONHR , C(O - NH( C2- C6) al kynyl ,
5 C(O-NH(Cl-C6)al kylene-R, or R2 is a
C(O)NEIR'C2) al kyl ene bound to the cyclic amine, in which

th Cl: al kylene forns a second bond to a
C(O)E’Nﬁfé?l}ﬁ%ﬁq% n atomof the cyclic anine ring and
C(O)‘é@@@a—pé}?%@},{e&%R\’“th carbon atons of cyclic amne, a

ered ring; 10 33. A conpound according

to one of clains 1 to 32, whereinnis 1, 2 or 3. 34.

A conpound according to one of clains 1 to 33, wherein

or Ryis & (0@1422)2lkyls3® béumbtpthencydlic @amidenig wbicbribe ¢€1-C4) alkylene
clains 1 to 34, wherein nis 1. 15 36. A conpound

formaacsconddand terrdifferentgargon atemay theveyelig amingsring apd forms,

toget‘mg%W%)c%rggh ’ator%g ol?cyclic amine, a second, 4-8 membered ring;
33. A compound according to one of claims 1 to 32, whereinnis 1, 2 or 3.

34. A compound according to one of claims 1 to 33, whereinn is 1 or 2.

35. A compound according to one of claims 1 to 34, wherein n is 1.

36. A compound according to one of ciaims 1 to 35, wherein
Rg is

H,

(C1-Ce)alkyl,

R,

(C1-Cy)alkylene-(C5-Cqp)aryl,
(C1-Cy)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(C5-C1p)heterocyclyl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-C4)alkylene-C(0O)-(C5-C1g)heterocyclyl,
(C4-Cy)alkylene-C(O)-(Cg-C1q)aryl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,
(C1-Cp)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)0-(C1-Cg)alkyl,
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(C1L -A4)al kyl ene-(C5-C 10)aryl, (C
1-A4) al kyl ene- (C3-C8) cycl oal kyl, (C1
WO gparisys ene- (C5- C 10) heterocyclyl, (C1 PCT/EP2007/011168
- C6) al kyl ene-O- (C 1-C6)al kyl, 25 (C1
-C4) al kyl ene-C(O) - (C5-C 10) heterocyclyl, (C1
-C4) al kyl ene-C( O -(C6-C 10)aPyl, (C
1-C6) al kyl ene-C(O N (C 1-C6)al kyl]12, (ClL -CB6) a
| kyl ene-C(O N H(C 1-C6)al kyl, (C1

C(0) (C%%)hy(},gne- C(OO(C 1-Co)al kyl, 30
2)( ) G (Cl-C6) al kyl, WD 2008/ 077555 PCT/ EP2007/ 011168
C(OR, C(O(Cl-C)alkyl, C(OR, C(ONH(C 1-C6)alkyl,
(O d.- al kyl]12, or 5 O (C1-Co6) al kyl ene-R . 37.
C(O)ﬁﬁ'&iﬁ%’&ﬁ?a@tcoréi ]ng to anycf)f)c(:l ai rrs)l tg 36, wherein
[ S 1-C6)al kyl, 10 (C5-Cl 0)heterocyclyl,
C(O)E@Q‘Cgﬁ??)@"galq{yl), {os- C10) gr yl | &: ey

c<o>§9§§§%tk§|e®%28§-§2 88)183/?1;? o EZ'ya §/|C 15 (C

1-4)al kyl ene- (C6-C 10)aryl, (C 1 -C6)alkylene-O(C 1
-C6)al kyl, (C 1 -0C6)alkylene-C(ON (C 1-Co6)al kyl] 2,

37. (@ todppah\Hoenediay @ ERy (OF claimso)) td 3G, whereth Rg is
1-C6) al kyl ene-C(O O (C 1 -Co6) al kyl,

(C1-Cp)alkyl,

(C5-C1q)heterocyclyl,

(C3-Cg)cycloalkyl,

(Ce-C10)anyl,
(C1-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(C5-C1p)heterocyclyl,
(C1-C4)alkylene-(Cg-C1p)aryl,
(C1-Cg)alkylene-O-(C 1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C 1-Cg)alkyl]2,
(C1-Ce)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-C6)alkylene-C(O)O-(C1-Cs)alkyl,
C(0)0O-(C1-Cg)alkyl,

C(O)(C1-Ce)alkyl,

C(O)( Cs-C1g)heterocyclyl,
C(0)(C3-Cg)cycloalkyl
C(O)NH-(C1-Cg)alkyl,
C(O)N[(C1-Cep)alkyll2,

C(O) (C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C(O) (C1-Cp)alkylene- C5-Cqg)heterocyclyl, or
C(0O) (Cq-Cg)alkylene--(Cg-C1g)aryl:
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20 (O O (C1-Co)alkyl, C(O(C1-CB)alkyl, C(O( Co5-C

10) heterocyclyl, C(O (C3-C8)cycloalkyl C(ONH(C
Wa208)paIsky 1, 25 C(O N (Cl-C6)al kyl]2, C(O PCT/EP2007/011168

(C1- C6) al kyl ene- (C3-C8) cycl oal kyl, C(O

(C1- Co6) al kyl ene- C5-C10) heterocyclyl or C(O

(C1- CB) al kyl ene- - (C6- C10) ar yP2 WD 2008/ 077555

PCT/ EP2007/ 011168 92 38. A conpound according to any

of clains 1 to 37, wherein R6 is H (Cl-C6)alkyi, 5

38. ( @c@%@mh eRickiing (6anE of @)dieser ey L wherein
C5-ClO0)aryl, (C 1-C4)al kyl ene-(C3-C8)cycl oal kyl
Re IS( Cl -4)al kyI ene- (C5-C 10) heterocyclyl, 10 (C1
-C4) al kyl ene- (C6-C 10)aryl, (Cl -0C6) aI kyl ene-O (C
H o 1. C6) al kyl, (Cl1 -C6)al kyl ene-C(O) N H (C 1- C6) a! kyl ,

al kyl ene-C(O N (C 1-Co6) al kyl ]2,
(01% 2:1 o)é) al kyIC( )1[5(C(O)(C)1-CBiya% kyl |

o B Sl G i g v
(C5-C1p)heterocyclyl, ’ Y ’
(C5-C1p)amyl,

(C1-Cg4)alkylene-(C3-Cg)cycloalkyl,
(C1-Cg)alkylene-(C5-C1g)heterocyclyl,
(C1-Cg4)alkylene-(Cg-C1q)aryl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C4-Cs)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,

C(0)0O-(C1-Cg)alkyl,

C(O)(C1-Cgjalkyl,

C(O)(C3-Cg)cycloalkyl,

C(0)-(C5-C1p)heterocyclyi,

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

C(O)N[(C1-Cp)alkyi]p,
C(O)(C4-Cg)alkylene-(C3-Cg)cycloalkyl,
C(0O)(C1-Cg)alkylene-(C5-C1g)heterocyclyl, or
C(O)(C1-Cg)alkylene--(Cg-C1p)aryl.

39. A compound according to any of claims 1 to 38, wherein
Rg is

H,

(C1-Ce)alkyl,

(C3-Cg)cycloalkyl,

(Ce-C10)aryl,
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20 C(O (C1-Co)al kyl ene-(C3-C8) cycl oal kyl, C(O(C

1- C6) al kyl ene- (C5-C 10) heterocyclyl, or C(O(C
WQ2008)#ISEy | ene-- (C6-C 10)aryl. 39. A conpound BCEBP0T(N1168

to any of clainms 1 to 38, wherein 25 R6is H (C

1-C6)al kyl, (C3-C8)cycloal kyl, (C6-Cl0)aryl, WO

2008/ 077555 PCT/ EP2007/ 01116é3 93

(Cl-4) al kyl ene- (C3-C8) cycl oal kyl, (C1

-4) al kyl ene- (C5-C 10) heterocyclyl, (C1

C1-CHAke! Gép;eyél‘oém I, (C 1-C4)al kyl -0 (C
(€1 14:)‘40)4) aélﬂlijl C(O)(Cglaz%) al (kyl Jalkylene (

(C1- Q)@W@\é@g—ﬁ;ﬂ@)heleydncyclﬂ:(@ (CB C 10) het erocycl yl,
O(C 1 -C)al kylene- (C5-C 10) heterocyclyl, or

(Cq Qz)@W@m—@e&@a@he--(ce C 10)aryl. 10 40. A conpound
according _to ar(1>\/ﬂ of clains 1 to 39, wherein R6 is H
(C1 QQ@”‘@@V@ (G 1-Crgalkh- cs) cycl oal kyl ;
yl ene- (C3- C8) cycl oal kyl ;

C(O) C@%‘EV yl ene- (C5-C 10) het er ocycl yl wherein

C is unsubstituted or substituted one or
cO)&Ealf iﬁg@'lﬁi’) (Cl- C4) al kyl :
C6- ClO)aryI wherein aryl is
C(O)8§§ %@ﬁ{elf%(ogpo%substltut ed one or nore
C(0O)(C1-Cy)alkylene- (C5-C1p)heterocyclyl, or

C(0)(C1-Cg)alkylene~(Cg-C1p)aryl.

40. A compound according to any of claims 1 to 39, wherein

Rg is

H;

(C1-Ceglalkyl;

(C3-Cg)cycloalkyl;

(C1-C4)alkylene-(C3-Cg)cycloalkyl;

(C1-C4)alkylene-(C5-C 1p)heterocyclyl wherein heterocyclyl is unsubstituted or
substituted one or more times by (C1-C4)alkyl;

(C1-Cg)alkylene-(Cg-C1p)aryl wherein aryl is unsubstituted or substituted one or more
times by halogen, (C4-C4)alkyl, O-(C1-C4)alkyl, SO2-(C1-Cg4)alkyl or SO2_N[(C1-
Cg)alkyl]o.

41. A compound according to any of claims 1 to 40, wherein Rg is H, (C1-Cg)alkyl
or (C3-Cg)cycloalkyl.

42. A compound according to any of claims 1 to 41, wherein Rg is H, unsubstituted

(C1-Cg)alkyl or unsubstituted (C3-Cg)cycloalkyl.

43. A compound according to any of claims 1 to 42, wherein Rg is H.
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20 tinmes by hal ogen, (Cl-C4)al kyl, O (Cl-C4)al kyl,
S02- (C1-C4) al kyl or S02-N[ (Cl- C6)alkyl]2. 41. A

W@ 209p0otirsds according to any of clains 1 to 40, REEERI0N7/011168
R6 is H (Cl-C6)al kyl or (C3-C8)cycloal kyl. 25 42. A
compound according to any of clainms 1 to 41, wherein
R6 is H unsubstituted (Cl1-€8)alkyl or unsubstituted
(C3-C8) cycl oal kyl. 43. A conpound according to any of
clains 1 to 42, wherein R6 is H WD 2008/ 077555

44. PATEEMRABARA %&éﬁﬁng 94 ofé .of AlBRIEPPIA3 ANEEfih RYid B aplea. is

of claine 1 to 43, wherein mis 3 and L is attached
attached to, &%3]:R§2‘§llttqu‘hf lerthedt-ppsition g dhe piperiging Heg.

pi peridine ring. 45. A conpound according to one of

clains 1 to 44, wherein mis 3 and L is 5 attached to

t Wcéﬂi@@&hﬁla@ﬁoﬂfln fe operA clalinzet td a4, whéreif\ine Pandd. is
according to one of clains 1 to 45, wherein L is

aﬁacls(em;lpﬁ -rostyancerbiig RIPeEBIDECiAg p. 10 47. A conpound
according to one of clainms 1 to 45, wherein L is
NH(CH2) p or N(Cl- C6)al kyl-(CH2)p. 48. A conpound

46. ad’cooldipbgntl aceording te baerds clains %y 48heheiain L is S(CH,)p,

A conpound according to one of clains
S(O)%'f'ﬂp 3%&;“&3& pis 0. 50. A conpound according to
claiml1l, wherein Rl is Hor OH 20 R is R,
(Cr7-C8)al kyl, (Cl-C6)al kyl ene-R , (C2-C6)al kenyl,
47. A corpeunidkadoendinGt@ONER (aimsCh fakky WwhresiClOsNHHEEH?)p or N(C+-
%ﬁl-@al kyl ene- C(O) NH ( C1- C6) al kyl ,
Ce)alke(CEB)R1 kyl ene- C{ O) N[ (C1- C6) al kyl ] 2,
(Cl-Co)al kylene-C(ON R ] 2;

(Cl- Co) al kyl ene-C(O) O (C1-Co) al ky
48. Kcomueund1aaeyeingio on@(@)q{mmsmeé)ﬁ WReln telp{PiEeryp,
C(O -NH(C1-C6)al kynyl, 25 C(O -NH(C1-C6)al kyl ene-R
C(ON(C1-Ce)alkyl]R, C(ON (C1-C8)al kyl]l2, C(O-
49. (Alcémpaulsdlaeeerdig t6oRk@f CldimsChiak8 yWwreesifp;is 0.

50. A compound according to claim 1, wherein
R4 is H or OH;

Ro is R’, (C7-Cg)alkyl, (C1-Cg)alkylene-R’, (Co-Cg)alkenyl,
(Cq-Cg)alkylene-C(O)NH2, (C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl, (C1-Cg)alkylene-C(O)N[(C 1-Cg)alkyl]2,
(C1-Cg)alkylene-C(O)N[R’]2: (C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(O)NH-(C1-Cg)alkyl, C(O)NHR’, C(O)-NH(C1-Cg)alkenyl, C(O)-NH(C1-Cg)alkynyl,
C(O)-NH(C1-Cg)alkylene-R’, C(O)N[(C1-Cg)alkyl]R’, C(O)N[(C1-Cg)alkyl]2, C(O)-
(C1-Cg)alkylene-R’,

C(0)O(C1-Cpg)alkylene-R’;

or Ry is (C4-Cg)alkyl, provided that in said alkyl residue at least one hydrogen is
substituted by OH, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONH;,
CONHCH3 or CON(CH3)2-
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or R2 is (Cl-C6)al kyl, provided that in said al kyl
residue at | east one hydrogen is 30 substituted by
W@RHos@CHB; COOH, COOCH3, NH2, NHCH3, N(CH3)2, BOMER2007/011168
CONHCH3 or CON(CH3) 2; WD 2008/ 077555 PCT/ EP2007/011168
95 or R2 is a (Cl-C4)al kyl ene_bound to the cyclic
anine, in which the (Cl-c4) 8Pkylene forms a second
bond to a different carbon atomof the cyclic am ne
ring and fornms, together with carbon atons of cyclic
or R%m ail(EC1&3@Ett@|mhe télo@'ld‘r'&ﬂtbereﬂ:llt:langne&n%hnch the (C4-C4) alkylene
al ogen, (Cl-4)alkylene-R, OR'" or NHR'; R4 is H,
form$alsegend don@ddd aCB)‘ferebaytl qarlﬁﬁn aforAl of¢|€ﬁcm)<aamme ring and forms,

al ogen, CN C2- al ken C6- C10) gryl . .
toge Bt YAB tarBgn AT OF by IS AT PFaGHE. e Merpasesh ring
(C5-C10) heterocyclyl or (Cl-C6)al kyl ene-(C5-C
10) heterocyclyl; R6 is H R, (Cl-C8)alkyl,
R3 is(it1haepankid eha)@tkylepedR CO-R"lofINHB O ( C1- C6) al kyl ,
(Cl-Co6) al kyl ene-O-R, (Cl-Co6)al kylene-CH R 12,
(C1-C6) al kyl ene-C(O NH2, (Cl- 15

R4 |3%%§Eﬁ |(5ﬁq)'@?25§ N[ (Cl- C4) al kyl ]2, (Cl-06)al kyl ene

CCONR]2;, (OO (C1-Co)al kyl, C(O (C1-Co)al kyl,
C(O (C3-C8)cycloal kyl, C(ONH (C1-C6)alkyl,

Rs IO Celaleg) hiloge N (32 Cojalkenyl, (Ce-Croary, NH-(Ce Cro)ary.
) al kyl ene- cl oal kyl O
(C1- é@@mm 650 o P H O SN O o (O

| epe--(C6-Cl0)aryl; 20 R7 is H, hal ogen,
(01@5 "tcggl %ey(é m)hg@f? &¥s) al kyl, (C2- 06)al kenyl or
R; R8 is H halogen or (Cil- OG)aI kyl; ms2,30r4 25 n
is 1 2or 3, Lis CH)p, S(CH2)p, NH(CH2)p or

NG R, aNdlerd2RPi (€ 10C s falkyleRe-OMT 1-Cg)aikyl
Re IR G0y el e Do ere 9(61516%&?) AL 1-Ce)aliy!

(C1-Ggpilimg QR T3\ O Jalkylbre GHR ] (T3 ChalkyGre- C<O)NH2 (C1-
Cg)alkylene-C(O)NH-R’, (C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]lo, (C1-Cg)alkylene-
C(O)N[R’]2; C(O)O-(C1-Cg)alkyl, C(O)(C1-Cg)alkyl, C(O)(C3-Cg)cycloalkyl, C(O)NH-
(C1-Cg)alkyl, C(O)N[(C1-Cg)alkyl]2, C(O) (C1-Cg)alkylene-C3-Cg)cycloalkyl, C(O)
(C1-Cp)alkylene-Cs-Cqp)heterocyclyl, or C(O) (C1-Cg)alkylene--(Cg-C1p)aryl;

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

mis2,3or4

nis1,2or3,

L is O(CHz)p, S(CH)p, NH(CH>)p or N(C,-Ce)alkyl-(CH2)p, and

pis0,1or2
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5 R is R, (Cl-Co6)al kyl ene-R , (C2-C6)al kenyl ,
(C1-C6) al kyl ene-C(O NH2, (Cl- Co6)al kylene-C(O NHR ,
W@LEBAOMIILT2- C6) al kynyl , (Cl-C6) al kyl ene- C( O NHPCTZEP2007/011168
C6) al kyl, C(O NH (Cl-C6)al kyl, C(O NHR ,
C(O - NH(C1-C6)al kyl ene-R, or R2 is (Cl C3) al kyl
provided that in said al kyl PEsi due at |east one
hydrogen is substituted by OH OCH3, COOH, COOCH3,
NH2, NHCH3, N(CH3)2, CONH2, 10 CONHCH3 or CON(CH3) 2;
51. orA B@mipsuad @Ctofdingtd glagmel wherdint o t he cyclic amni ne,
in which the (Cl-C4) alkylene forns a second bond to
a different carbon atomof the cyclic amne ring and
Rq is if919F% dH together with carbon atons of cyclic amne, a
secon 4-8 menbered ring; 15 R3 is H, hal ogen or
NHR', wherein R' is defined as above; R4 is H

hal Cl- 4) al kyl R5 H Cl1- C6)
Ro il S&e‘qccéi@éyi@ny ﬁé@mc“,e)@tssh‘?éuoé@&s)alkwene C{O)NHy, (C1-

Coaliiners] RiRte GEOTIN R Lehakpal Gfehye PONHCr-
Cl- O h

Col b BN g PO PN TR e e
or R%%%—?é?ﬁl&l c&v@%@aﬁl'—h ggf'd Qﬁ}ﬁe@%jue at least one hydrogen is
SUbS@Q%§ gﬂgﬁene (%5 C 10) %eter @ycl? NHCQ?C(’%)‘)@I&& CONH:.
CQNH@@%%HQ@N@% C 10)aryl; R7 is H, hal ogen, .,

(C1-1T6) al kyl, 1-C6) al kyl, (C2-C6)al kenyl or R; 30

R8 is H hal ogen or (Cl-C6)al kyl; WO 2008/ 077555
or Rm;pgé%%%swgw (ﬁ/% léféawr}lné‘ éldépolfh t@g?CA-(jM) alkylene

formba' w%lég a%%otr(')dé Hﬁ’ferent carbgh %to%’h i the cycllc ana:llne fing and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;

R3 is H, halogen or NHR”, wherein R” is defined as above;
R4 is H, halogen or (C1-Cg)alkyl;

Rg is H, (C1-Cg)alkyl, halogen, (C2-Cg4)alkenyl, (Cg-Cqp)aryl, (C1-Cg)alkylene-(Cg-
C1p)ary! or (C5-C1g)heterocyclyl,

Rg is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-C3)alkylene-R’, C(O)O-(C1-Cg)alkyl,
C(O)(C1-Cg)alkyl, C(O)(C3-Cg)cycloalkyl, C(0O)-(C5-C1g)heterocyclyl,
C(O)NH-(C1-Cg)alkyl, C(O)N[(C1-Cg)alkyl]2, C(O)(C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C(O)(C1-Cg)alkylene-(C5-C1g)heterocyclyl, or

C(O)(C1-Cg)alkylene--(Cg-C1p)aryl;

Rz is H, halogen, CN, (C1-Cg)alkyl, O(C4-Cg)alkyl, (C2-Cg)alkenyl or R’;

Rg is H, halogen or (C1-Cg)alkyl;
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R, 15 (Cl-Co6)al kylene-R, (C2-C6)al kenyl,
(Cl1-C6) al kylene-C(ONH R, (Cl -Co6)al kylene-C(O N

woR{g017586) al kyl, C(O NH (C1-C6)al kyl, 20 C(E)IMER07/011168

C(O - NH(C2-C6) al kynyl, C(O -NH(C1-Co6)al kyl ene-R, or
R2 is a (Cl-C2)al kyl ene boung7to the cyclic amne, in
which the (Cl1-C4) al kylene 25°forns a second bond to a
di fferent carbon atom of the cyclic amine ring and
fornms, together with carbon atons of cyclic am ne, a
mis 8egdond, 4-8 nmenbered ring; R3 is H,
NH- ( C5- C6) het eroaryl or NH phenyl; 30 R4 is H,
hal ogen or (Cl-C4)al kyl; WD 2008/ 077555
nis POT$EF2007/ 011168 98 R5 is H, (Cl-C4)al kyl, hal ogen,
Cl- C4) al kenyl , (CB-CL0)aryl, (CL-C2)al kyl-
(C6-C10)aryl or (C5- CG)heteroaryI R6 is H,

T T

C(O-(C5-C1 o)heterocyclyl, C(O (C1-C3)al kyI ene- (C5-C
10) heterocyclyl or C(O(C 1- C3) al kyl ene--(C6-C
PisUOydryl; R7 is H hal ogen, CN, (Cl-C4)al kyl,
q C1- C4) al kyl, (Cl-C4)al kenyl, phenyl, cycl opropyl,
(C5-C6) heteroaryl; 10 R8 is H, hal ogen or
52. (A ebthpaukylaccording t@laimi s whereind 15 L is 0, NH or
S. 53. A conmpound according to claim1 selected from
the group of

Rq is(4Rr4dMy- 4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne-1, 2-di carbo
xyltc acid 1 -tert-butyl ester 2-

Rois

R,

(C1-Cg)alkylene-R’,

(Co-Cpg)alkenyl,

(C1-Cp)alkylene-C(O)NH-R’,

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

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

C(O)NHR’,

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

C(O)-NH(C1-Cg)alkylene-R’,

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

forms a second bond to a different carbon atom of the cyclic amine ring and forms,

together with carbon atoms of cyclic amine, a second, 4-8 membered ring;

R3 is H, NH-(Cg5-Cg)heteroaryl or NH-phenyl,

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



20 net hyl ester,
(2R, 4R) - 4- (i soqui nol i n- 6-yl oxy) - 2- o-t ol yl car banoyi - pi p
W@eiodiorsss- car boxylic acid tert- butyl ester, PCI/EP2007/011168

(2R 4R) - 4- (i soqui nol i n- 6-yl oxy) - pi peri di ne- 2- car boxyl i

c acid o-tolylam de,

(2R, 4R) - 4- (1 soqui nol i n- 6-yl 0%5) - pi peri di ne- 2-car boxyl i

c acid isobutyl-am de, 25

(2R 4R) - 4&& soqui nol i n- 6-yl oxy) - pi peri di ne-2- car boxyl i

Rg lsCHathL@A) hdajogsem £Gh «Ga edkenyl, {C6-C 10)aryl, (C1-Co)alkyl-

é R) -4- (i sogﬁw nol i n- 6-yl oxy) - pi peri di ne- 2- car boxyl i
(Ce- 1@)@%'02(95 eetiermAVlani de (12),

(2R, 4R) - 4- (i soqui nol i n- 6-yl oxy) - pi peri di ne- 2- car boxyl i

c acid phenethyl - arri de

Rg is(ﬁR(cégbéc&éléﬁﬂgli %) g]zs(v]lcg%éw:éﬁérp@ BEREFEE dIkyl,

|
C(O)Ceg,gggbggoﬁﬁfgy)gpﬁs?%metéb&yewp@(@(@%@;)Qm@?@t I

(C5-C2RheRroby¢lybo0{ OXCIHAS )atkylsne~(B erightanye - 2- car boxy| |
c acid (furan-2-ylnethyl)-am de, WO 2008/ 077555
R7 isAETha&Pgeo/Col (2684 )atkyl, O(Cq C4)alkyl (C1-Cg)alkenyl, phenyl,
(2S, 482 4- (1 soqui nol i n-6-yl oxy) - pi peri di ne-2-car boxyl i
cycloprepyl o G5-Ged hetergantkt hyl ) - ani de,
(2S, 4S) - 4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne-2-car boxyl i
c acid (3-nethoxy-propyl)-an de,
( I Nn- 6-yl oxy) - pi peri di ne- 2- car boxyl i
Re s Hshé@b?ﬁf? (éﬁ;@)&ﬁﬂﬂlmt hyl ) - am de,
(2S, 49) - 4- (1 soqui noI i n-6-yl oxy) - pi peri di ne-2-car boxyl i
¢ acid prop-2-ynylanmide, 5
mis g2, 43) - 4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne- 2- car boxyl i
c aci d phenet hyl -am de,
(2S, 4S) - 4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne-2- car boxyyl
nis fi;@andci d 2-chl or o- benzyl am de,
(2S, 4S) - 4- (1 soqui nol i n- 6-yl oxy) - pi peri di ne-2-car boxyl i
c acid isobutyl-am de,
)s 4- (1 soqui nol i n-6-yl oxy) -pyrrolidine-2-carboxyl
Llsc?gﬁgﬁdsm et hyl - phenyl ) - am de,
(2S, 4R) - 4- (1 soqui nol i n- 6-yl oxy) - pyrrolidi ne- 2- car boxyl
ic, acid enyl -ethyl)- 10 1 de
53. ( fs%’ﬁ?oi(ig? I@BQEJW'P\Q){? ﬁ'aﬁny{ %?'??teﬂﬂrﬁlth%igﬁ%u@oﬁar boxyl
(2R, 4F§ @-XFsgqﬁfn‘éhﬁIB ?IbX{/ﬁEFp@YIH)neaWZd&carboxyllc acid 1-tert-but oyI ester 2-
(1'soqui nol I n-6-yl oxy) - pyrrofidine-2-carb
metthesierd (2- hydr oxy-et hyl)-ani de,

(2R, zfi%) %gﬁ bqtj@%hg?ﬂggg@ehﬂlfo)l%gﬁ%@% rprlpoer nen el carBoxy IC chd tert-

buty|(eg§r4R) - (I'soqui nol i n- 6-yl oxy) - pyrrolidine-2-carboxyl
acid (3-methoxy-propyl)-am de, 15

(2R, 4(R_>)§ -firpauinglis Sovieky)-pipeddifec arhmatioact edolglaraideoxy |
CRADL PR ToreN o RBLO L2 S is aci isgbybamidiy.

(2R, 4R)-4¢lisdqninofin-&- ylbxy)am)éﬁdme 2-carboxylic acid 3-methoxy-benzylamide
(11),

(2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid 2-chloro-benzylamide (12),
(2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid phenethyl-amide,
(2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid (3-methoxy-propyl)-amide,
(2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid (2-hydroxy-ethyl)-amide,
(2R,4R)-4-(Isoquinolin-6-yloxy)-piperidine-2-carboxylic acid (furan-2-ylmethyl)-amide,
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(2S, 4R) - 4- (1 soqui nol i n-6-yl am no) - pyrrolidine-1, 2-dica
rboxylic acid 1-tert-butyl ester 2- nethyl ester,
W@ 2884REs2- (4- Et hyl - phenyl car banoyl ) - 4- (i soqui PGI/EP2067/411168
| am no) - pyrrolidine-1-carboxylic 20 acid tert-butyl
ester,
(2S, 4R) 4- (1 soqui nol i n- 6-vyl aﬁlgno) pyrrolidi ne-2-carbox
ylic acid (4-ethyl-phenyl)-an de,
(2S, 4R) - 4- (1 soqui nol i n-6-yl am no) - pyrrol i di ne-2-car box
(2S,48)r4-(Isendinpfinrtaylozy )y piperidine-2-canb@eylic acid (furan 2-ylmethyl)-amide,

(2S, {/%2) ﬁgéqﬁm&hﬁ%iﬁﬁ%pﬁgﬁgh qf]fgo%ﬁ%éra%% t%ofyq;r)ropyl) amide,

(28, 48’%54418)3q6m6l|ﬁ@21wbﬁ9) p'beﬁdWeaHJdé@BoMéfa@id @,@ﬁn?—?%h@%l) amide,

nmet hoxy- pr op

(28, ‘%82)34 !ﬂqu umgﬂI@&qum-wineed%ea%m&owﬁ B6id piiope2 ynykanbioe,

(25 49 43BhGinplitedogaVb TELENe 2-AM AR sic Bid phenetyylamids,

(2S, 4,8)!-4}(.30(}d'anF@ylbW)ymeﬂﬁyie)Z camalglic WOIP2@BIdH 6 Bertzylamide,
P2007/ 011168 10
(28 A(S% Esyqumeh@@qumrwﬁeadmea%ca&owe @6id igrPhetybagideox

[ f I
25 4R (RPSGirpRt G AbRarp AR A P ORI o st nligryfyamice
(2S,4R)r4-(laondinplin&- hlpb(yppyamtyllic)mam Mboxyllc acid ((R)-1-phenyl-ethyl)-
.,(2S, 4S) - 4- (1 soqui nol i n- 6-yl am no) - pyrrol i di ne-2-car box
d%i ic acid phenethyl-am de, 5

(28, 4@54 '@1§bq6m6hﬁ3mylb539} b%@lldh@? (EEH)DWIH il HurEn - FIRdIRY)-amide,

| or o-'benzyl a

(2S, “%?M @SPqﬂmol'B@qwon) PW’@@lh&lﬁ-mr})opyqu atid (2 hydroxpethyl-amide,
(25 A YREL TS B PuP PUT ez saspopic a5id 47 ethoxyratiay)-amide,

(2S, M)L@gaqumahmmxw WesrIh&ZL 6 boxylic acid (3-methoxy-propyl)-amide,
| soqui nolin GﬁVIamnog pyrrolidi ne-3-car box

(25, %)r{-(lggqglnp‘b_n%ylmgy()ypgﬁp,l ine-2iearhaxyis, acid (pyrldln -2- ylmethyl) amide,

(2S, 4(33% f‘l&qumgllﬁ %FQ@] %ﬂrc?hd‘ﬁj@@ 55)'))09% a?éla %'r&? r%ﬁarlr)\%e

(2S, 4@8} ﬂ@bq@nblm@qylanﬁd\d))lﬁpﬁfcy'lcmﬁ@ﬂ@-dﬁ:)am@lyllldI%ﬁh‘ 3-teathow ester 2-
lic acid isobutyl-am de,
meth%l g8t hyl - 8- aza- bi cycl o[ 3. 2. 1

(2S, 41?302‘ (AEthPhenly RAMHMBYH (s Huinolin-6-ylamino)-pyrrolidine-1-carboxylic
acid tert-butyl ester,
(2S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid (4-ethyl-phenyl)-amide,

(25,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid (furan-2-ylmethyl)-
amide,

(2S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid (2-methoxy-ethyl)-
amide, .
(2S,4R)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid (3-methoxy-propyl)-
amide,

(2S,45)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid (furan-2-ylmethyl)-
amide,

(2S,4S8)-4-(Isoquinolin-6-ylamino)-pyrrolidine-2-carboxylic acid (3-methoxy-propyl)-

amide,
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6- (1- benzyl - 4- phenyl - pi peri di n-4-yl oxy) - 7-chl oro-i soqu
inoline, 15 or their stereoisoneric and/or tautoneric
WO 20089776/ or their pharmaceutically accept abPE&l/BRI0DF011168

54. A conpound according to claim1l selected fromthe

group of 6-(8-Mthyl-8-aza-picyclo[3.2. 1

] oct - 3-yl oxy) - 2H i soqui nol i n="I-one, 20

6- (8 Aza bicyclo[3.2. 1

‘%ﬁ on - 7-chl oro-2H-i soqui nol i n-1 -one,
(25, )(dg(lﬁggwy) B_Gaylgnnn@b@yr@cplgiuze -R-carboxylic acid (pyndln -2-ylmethyl)-
amld%OCt 3-yl oxy) - 2Hi soqui nol i n- 1- one ,

Chl or 0- 6- ( 8- net hyl - 8-aza-bicyclo[3.2.1

(28, 4]8)04 {ISoyLipwlin-G2ylbkrinerpyislidife-2- @Tﬁoxylu, acid (4-ethyl-phenyl)-amide,
met hyl - 8- aza- hi cycl o[ 3.

(28, 4]390"( (|§09P'69§)')‘ %WN@%PW&P'I%DQ ofFFe OX\diC acid phenethyl-amide,
(2S, 4@? 4—'@13@5@“8 ﬁ-gf-’hﬁ%o)"%;ﬁ#&fb%( blcérg;g%ﬂlc {12 n%@opo-géﬁg?/lamlde,

ereol soneri c an

(2S,48)r4véisaqdiholin Bagamindiep yresizline -2addrpoxyivcadid ddurutgadikie,

| east ds of the formila (|
(35 43- 0B Saiof ARG YAl o o BRIHIS 2018 Medasry.

benz§b@liggd in one of claims 1 to 54 for producing a
medi canent. 30 56. Use of at |east one conpounds of
(3S,4R)ed-{lspauinalifi6ylaminey-pyaidingBacarborylid acit I(2-methoxy-ethyl)-
.dacceptable salt as clained in one of clains 1 to 54
amide.oy produci ng a nmedi canent for the WO 2008/ 077555

(3S, 4ﬁ$ﬂ BE8§GinofA-BLAEmMIAG) Y rfSRfimEBt cABEk Al ék?x&%el‘b'iyl%ldg

pertension, pulnmonary hypertension,” ocul ar
(3S, @pﬂe(ls@ﬁwn@hn -6raminpapyrolidinerdezarapxyier agithésatiutyl-amide,

oo LR e 1S el ST it S o
6-(1-tperedybaisheryepideridivasyibxpphyhidieacdquivbling, e, i schenic

di seases, ischenic organ failure (end Organ 5 damage?
or theiy ﬂ?bﬁ?tasqmﬁgc andiprdabtamerdg formsyantd/eriheir pharmaceutically

hy, renal failure, fibroid kidney, renal
aCCepg‘t?omer u%oscl erosi s, organ hypertrophy, ast hma, chronic

obst ructive pulnonary disease (COPD), adult
~ spiratory distress ndr.o t hronboti ¢ di sorders,
54. (B ebPoda b SN SHRS h SRiased e 158 AEHST pai .
[ . r
O SR T S PR L
6-(8-Amasbigycto[32, 1]QQH@Q’I‘OW&}?EL@'\HI}BQHH'SOQlﬂ]nsl,ln 1-one,

oAt 25 BGel MG MEPE bRty seRbe 5 one
7-ChlR$658- m@ﬁiyﬁe%zaﬁbuc%lbﬁs.951qb&t31§los<y) QPf iseanﬁfdnﬁm-one,
7-Methyl-6-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy)-2H-isoquinolin-1-one , or
N6-(4-Amino-4-phenyl-cyclohexyl)-isoquinoline-1,6-diamine,

or their stereoisomeric and/or tautomeric forms and/or their pharmaceutically

acceptable salts.

55.  Use of at least one compounds of the formula (1) and/or their pharmaceutically

acceptable salt as claimed in one of claims 1 to 54 for producing a medicament.

56.  Use of at least one compounds of the formula (l) and/or their pharmaceutically

acceptable salt as claimed in one of claims 1 to 54 for producing a medicament for the
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aut oi mune di seases, AIDS, osteopathy, infection of
di gestive tracts with bacteria, sepsis or cancer
wa@leansloaent and progression. 15 57. A medi canRCiE/EP2007/011168

conprising an effective anount of at |east one

conmpound as clainmed in any 1cI aims 1 to 54 and/or a

phar macol ogi cal | y acceptabl e Salt thereof,

physi ol ogically tol erated excipients and carriers and,

where appropriate, further additives and/or other
treatraent @edion grexgndiensef ipertension, pulmonary hypertension, ocular

hypertension, retinopathy, glaucoma, peripheral circulatory disorder, peripheral
occlusive arterial disease (PAOD), coronary heart disease, angina pectoris, heart
hypertrophy, heart failure, ischemic diseases, ischemic organ failure (end crgan
damage), fibroid lung, fibroid liver, liver failure, nephropathy, renal failure, fibroid
kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic obstructive
pulmonary disease (COPD), adult respiratory distress syndrome, thrombotic disorders,
stroke, cerebral vasospasm, cerebral ischemia, pain, neuronal degeneration, spinal
cord injury, Alzheimer’s disease, premature birth, erectile dysfunction, endocrine
dysfunctions, arteriosclerosis, prostaticl 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.

57. A medicament comprising an effective amount of at least one compound as
claimed in any of claims 1 to 54 and/or a pharmacologically acceptable salt thereof,
physiologically tolerated excipients and carriers and, where appropriate, further

additives and/or other active ingredients.



