WO 2007/ 000240 PCT/ EP2006/ 005648 The present invention relates to novel

I soqui nol i ne derivatives, their preparation and their use in the treatnent
and/ or prwoentiom4of di seases related to the inhibitionPofi/ER2@6HOIcHNASE
and/ or of Rho-ki nase nedi at ed phosphoryl ati on of myosin |ight chain
phosphat ase. Activation of a small GIPase RhoA upon agoni st stinulation
results in conversion of RhoA fromthe inactive GDP-bound formto the
active GIP-bound formwi th a 10 subsequent binding to and activation of
Rho- ki nase. Two isoforns, Rho-kinase 1 and Rho-kinase 2, are known.
Rho- ki nase 2 is expressed in vascul ar snmooth nuscle cells and endotheli al
cells. Activation of Rho-kinase 2 by the active GIP-bound RhoA leads to
cal cium sensitization of snmooth nuscle cells through

phosphoryl ation-nedi ated inhibition of the myosin |ight chain phosphatase
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contraction (Am J. Resp. Cell M. Biol. 20, 1190-1200), hypertension,

i . e. pubhodph3tase. hypertension (Heart, 91, 391-2, 2005) and ocul ar
hypertensi on (lInvest. Ophthalnol. Visual Sci. 2001, 42, 137-144),

endot hel i al dysfunction (Eur. J. Pharmacol. 2005, 512, 247-249),
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It is known that Rho-kinase is involved in vasoconstriction, including the development
of myogenic tone (J. Appl. Physiol. 2005, 1940-8, 98), bronchial smooth muscle
contraction (Am. J. Resp. Cell Mol. Biol. 20, 1190-1200), hypertension, i.e. pulmonary

20 hypertension (Heart, 91, 391-2, 2005 ) and ocular hypertension (Invest. Ophthalmol.
Visual Sci. 2001, 42, 137-144), endothelial dysfunction (Eur. J. Pharmacol. 2005, 512,
247-249), artherosclerosis, restenosis (Arch. Mal. Coeur 2005, 98, 249-254), glucose
utilization, cardiac hypertrophy (Hypertension 2000, 35, 313-318), erectile dysfunction
(Nature Medicine 2001, 7, 119-122), retinopathy, inflammation, immune diseases,

25 AIDS, osteoporosis, brain functional disorder, infection of digestive tracts with bacteria
(WO 98/06433), cancer development, vascular smooth muscle proliferation and
motility (Circ. Res. 1999, 84, 1186-1193; Atherosclerosis 2001, 155, 321-327),
endothelial proliferation and motility (Biochem. Biophys. Res. Commun. 2000, 269,
633-640), stress fiber formation (Science 1997, 275, 1308-1311; J. Cell Biol. 2000,

30 150, 797-806), platelet aggregation (FEBS Lett. 2000, 466, 70-74; Blood 1999, 94,
1665-1672), Na/H exchange transport system activation (EMBO J. 1998, 17, 4712-
4722), Alzheimer’s disease (Science 2003, 302, 1215-1217), adducin activation (J.



WO 2007/ 000240 2 PCT/ EP2006/ 005648 Biol. Chem, 273, 5542-5548, 1998), and
in SREB (Sterol response binding element) signalling and its effects on

l'i pid metwbaebeenlirc. Res., 92,1296- 3p4, 2003). Ther efComP2008/0¢3apound
having inhibitory effect on Rho-kinase and/or on Rho-kinase 5 nediated
phosphoryl ati on of myosin |ight chain phosphatase is useful for the
treatment and/or prevention of diseases involving Rho-kinase as the
prinmary disease cause, e.g. hypertension, i.e. pulnonary hypertension and
ocul ar hypertension, peripheral circulatory disorder, angina pectdris,
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AIDS, osteopathy such as osteoporosis, brain functional disorder, infection of digestive
tracts with bacteria, sepsis, adult respiratory distress syndrome, retinopathy, glaucoma

and Alzheimer’s disease.

20 WO 01/64238 describes isoquinoline-5-suifonamide derivatives optionally substituted
by a -(CH2)1.6-O-(CH2)0-6- a -(CH2)0-6-S-(CH2)0-6- or a -(CH2)o-6-linked

heterocyclic group useful as neuroprotective agents.

JP 10087629 A describes isoquinoline derivatives useful for the treatment of infections
25 caused by Heliobacter pylori such as for example gastritis or ulcer. The isoquinoline

derivatives are preferably 5-substituted by X-[(C1-Cg)alkylene)jp-1-Y wherein X may

be oxygen and Y may be an aryl or a heterocyclic group.

Hagihara et al. (Bioorg. Med. Chem. 1999, 7, 2647-2666) disclose 6-benzyloxy-
30 isoquinoline for the treatment of infections caused by Heliobacter pylori.
US 5,480,883 generically discloses as EGF and/or PDGF receptor inhibitors useful for

inhibiting cell proliferation compounds of the formula “Ar | — X — Ar 1I” wherein X may



WD 2007/ 000240 3 PCT/ EP2006/ 005648 be (CHR1) m Z- (CHR1)n, e.g. Z-CH2,
wherein Z may be 0, Rl is hydrogen or alkyl, Ar | may be anong others an
opt i onal Iyo=0wygp4at ed C5-12 bicyclic fgeteroaryl ri ng sPSTaPR00a/005648 || may
be anong others an optionally substitut’ed C3-7 nonocyclic saturated

het erocyclic system 5 WO 03/053330 descri bes isoquinoline derivatives of
the formula ORLI0O N/ / L2 wherein L2 is hal ogen and R10 may be

Cl- 5al kyl ene- C5- 6heterocyclic group as internediates in the synthesis of
GSK-3 inhibitors. 10 An enbodi nent of the present invention is a conpound

of the f I I R4 R5 N, - L, N.R R2 8 ( J R1

is H, t(e(fjiréﬁﬁg)éf I;IR1F)¢],,e.gogﬁﬁlﬁédhesglah%ay)bqr\]ﬂ%t |sgp).drod@}$5%myﬂ§\r

E([ﬂ( g’éeﬁ%&', l@él 2 vagm%(}g :7a/n0C9p izoAh%II)A/' sObdfitGkal 8@(1020§%§nc FeterSar)Y ARG 8§ &tem
and Ar Il may be among others an optionally substituted C3.7 monocyclic saturated

heterocyclic system.

5
WO 03/053330 describes isoquinoline derivatives of the formula
O_R1O
AN
\NGZ
L2
wherein L2 is halogen and R10 may be C1._5alkylene-Cs_gheterocyclic group as
intermediates in the synthesis of GSK-3 inhibitors.
10
An embodiment of the present invention is a compound of the formula (1)
R4 R5 N/RG
N R, (Ry)n
R R
1 8 (1)
wherein
15
R1is
H1
(C1-Ceg)alkyl,
R’,
20 NH-(C1-Cg)alkyl,
NH-R’, or

N[(C4-Ceg)alkyli2;



R3 is H, 5 halogen,
NH2, NHR', NR'R' or
20 ( Cl- Coyeal2kyl00024RR |

(C1-0C6)alkyl, (Ci1-
NHC(O-R', 15 R4 is
(C1-C6) al kyl ene- &

(C1-C6)al kyl, 30 (C2-0C6)al kenyl,
(C 1-C6) al kyl ene-(C6-C 10) aryl,

C6) al kyl ene-R
H,  hal ogen,

oH OR', 10
hyd roxy, CN,
R5 is 25 H, Poalpeg@a/,0056@N, NO2,

R, VO 2007/ 000240 5 PCT/ EP2006/ 005648

10

15

20

25

30

R» is hydrogen, halogen, or (C1-Cg)alkyl;

R3is

H,

halogen,
(C1-Cp)alkyl,
(C4-Cg)alkylene-R’,
OH,

O-R”,

NH2,

NHR”,
NR"R” or
NH-C(O)-R”,

R4 is

H,

halogen,

hydroxy,

CN,

(C1-Cg)alkyl,

R,
(C1-Cg)alkylene-R’;

Rsis

H,

halogen,

CN,

NO2,
(C1-Cep)alkyl,
(C2-Cg)alkenyl,
R,



(C1- Co6) al kenyl ene- (C6-C10)aryl, (Cl -GC6)alkylene-(C-C 10)heterocyclyl,
CH(OH)-(Cl-C6)al kyl, 5 NH2, NHR, NHS02H N H S02-(C 1-0C6)al kyl,

NH S02- Rwo20oMee1300) - (C 1-C6)al kyl, N+ C(O-R, (O RCEEP2@6)aichy| | 2,
C(OOH, or C(OO(C1-C)alkyl; 15 R61s H R, (Cl-C8)alkyl, 20
(C1-C6)al kylene-R, (C 1 -C6)al kylene-O-(C 1 -C6)al kyl, (C

1-C6) al kyl ene-O-R, (C 1-C6)al kylene-CH R 12, (C 1 -Co6)al kylene-C(O-R,
25 (Cl1-Co) al kyl ene-C(O) NH2, (Ci1-C6)al kyl ene-C(ONHR , or

(C1-C6)al kylene-C(ONR]2; R7 is WO 2007/000240 6 PCT/ EP2006/ 005648 H,

(C1-Cg)alkylene-(Cg-C1p)aryl,
(C1-Cg)alkenylene-(Cg-Cqp)aryl,
(C1-Cg)alkylene-(C5-C1g)heterocyclyl,
CH(OH)-(C1-Cg)alkyl,

5 NHa,

NH-R’,

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

10  NH-C(O)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cg)alkyl]2,

C(O)OH, or
C(0)0O-(C1-Cg)alkyl;

15
Rg is
H,

R,
(C1-Cg)alkyl,

20 (Cq-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
(C4-Cg)alkylene-CH[R']2,
(C4-Cg)alkylene-C(O)-R’,

25 (Cq-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’, or
(C1-Cg)alkylene-C(O)N[R’]2;

R7is



hal ogen, CN, NO2, 5 (Cl-C6)alkyl, (C2-C6)alkenyl, R, (C1

- C6) al kenyl ene- (C6-C 10) aryl, (Cl-C6)alkylene-R, 10

CH( OH) - ( GyoQ6)7adobaap, CH(OH) - (C6-Cl0)ary , CH(COH) - ( C5- CrCO)ERRa0e00wmyE| Vi |
NH2, NHR, 15 NHSO2H, NH S02-(C 1-C6)alkyl, NH S02-R, S02-NH2,
SO02-NHR , 20 NHC(O-(C1-C6)al kyl, NHC(O-R, C(ON/(C 1-C6)al kyl]2,
C(OMH, or C(OO(C 1-Co)alkyl; 25 R8 is H, halogen or (Cl-C6)alkyl;
nisl,2,3or4;and 30 L is 0 or O (Cl1-C6)al kyl ene; WO 2007/ 000240 7

PCT/ EP2006/ 005648 wherei n

H,
halogen,
CN,
NO»,

5 (Cq-Cg)alkyl,
(Co-Cg)alkenyl,

R
(C1-Cg)alkenylene-(Cg-C1p)amyl,
(C4-Cg)alkylene-R’,

10 CH(OH)-(C1-Cg)alkyl,
CH(OH)-(Ce-C10)anyl,
CH(OH)-(C5-C10)heterocyclyl,
NHo,

NH-R’,

15 NH-SO2H,

NH-SO2-(C 1-Cg)alkyl,
NH-SO2-R’,
SO2-NHag,

SO2-NHR’,

20 NH-C(0)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Cg)alkyl]2,
C(O)OH, or
C(0O)O-(C1-Cg)alkyl;

25
Rg is H, halogen or (C1-Cg)alkyl;

nis 1,2, 3 or4; and

30 Lis Oor O-(Cq-Cg)alkylene;



R is (C3-C8)cycloalkyl, 5 (C5-C 10)heterocyclyl, (C6-ClO)aryl; and R
is (C3-C8)cycloal kyl, (C5-ClL O heterocyblyl, 10 (C6-Cl0)aryl, (C

1- C6) al kywo 20¢7000236) al kyl ene-R ,  (CLl -£6) al kyl ene- O ( CPCTEPp&IcHYI648
(C1l-Co)al kylene-O-R, or 15 (C1-C6)al kyl ene-NRXRy; and wherein Rx and Ry
are independently of each other (Cl1-C6)alkyl, (C5-C1 O heterocyclyl,
(C6-Cl0)aryl, 20 (C 1-C4)al kyl ene-(C5-C 10) heterocyclyl, (C

1-C4) al kyl ene-(C6-C 10)aryl, (C 1-C4)alkylene-NH (C1 -C6alkyl, (C1
-C4)alkylene-N[(C 1 -C6)al kyl]2, (Cl-C4)alkylene-N (C6-C10)aryl]2, or 25
(Cl-A)al kyl ene- N[ (C5-C 10) heterocyclyl]2; wherein in residues R4, R5, R7
and R8 one al kyl or al kyl ene hydrogen atomcan optionally be substituted
by OH, efgii3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONH2, CONHCH3 or
CON(CH3) 2; WD 2007/ 000240 8 PCT/ EP2006/ 005648 and their pharmaceutically
accept dRlie salts and/ or physiologically functional derivatives.

(C3-Cg)cycloalkyl,

5 (Cs-Cqp)heterocyclyl,
(Ce-C1p)aryl; and
R" is
(C3-Cg)cycloalkyl,
(C5-C1p)heterocyclyl,

10 (Ce-C1p)anyl,
(C1-Cg)alkyl,
(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’, or

15  (C1-Cg)alkylene-NRyRy; and
wherein Ry and Ry are independently of each other
(C1-Cg)alkyl,

(C5-C1)heterocyclyl,
(Ce-C1p)anyl,

20 (C1-Cg)alkylene-(Cs-Cqp)heterocyclyl,
(C1-Cg4)alkylene-(Cg-C1p)aryl,
(C1-C4)alkylene-NH(C1-Cg)alkyl,
(C1-Cy)alkylene-N[(C1-Cg)alkyl]2,
(C1-Cg)alkylene-N[(Cg-C1g)aryl]2, or

25 (Cq1-Cg)alkylene-N[(C5-C1p)heterocyclyl]2;

wherein in residues R4, R5, R7 and Rg one alkyl or alkylene hydrogen atom can
optionally be substituted by OH, F, OCH3, COOH, COOCH3, NH»>, NHCH3, N(CH3)2,
CONHsp, CONHCH3 or CON(CH3)2;



5 Preferably, R1L is H (Cl-C6)alkyl,
NH ( C6- C10) aryl or
(Cl- C4) alw9l2p07a6024CL- C4) al kyl ,

(C6- Cl0)aryl, NH (Cl-C6)al kyl ,

N (Cl-C6)al kyl]2. More preferably, RL is H hal ogen,
N (C1-

@) al kyl'] 2 or NH- pPREMPR006IDIUS

preferably, RL is H (Cl-C2)al kyl
H 10 Preferably, R2 is H hal ogen or (Cl-C4)alkyl.
(Cl-CA4)alkyl. More preferred, R2 is H (Cl-C2)alkyl.
any carbon atom of the piperidine ring including the
linker group L is bound. R3 is preferably H, hal ogen,

or NH (C1- C2)al kyl,

Preferably,

especially preferred
R2 is Hor
R2 may be bound to
position where the
(C1-A4) al kyl ene-R ,

OR or NHR'. Mire preferred, R3 is
NH ( C5- C6) het er ocycl yl or NH phenyl,
NH- ( C5-

hetraiRAmdce0nesI aiceptable salts antforrysiiegicallyNdnptiensll .

15 H or NHR'. Mst preferred, R3 is H,
especially preferred are H,
Most

especially preferred, R3 is H Exanples of R3 substituents are 0 0 HH H

N H GedvatiogssH\ | HN O |
N H NOOON NH Y--\\,",

0~ |
y

5

N WD 2007/ 000240 9 PCT/ EP2006/ 005648 O

Preferably, R1 is H, (C1-Cg)alkyl, (Cg-C1p)aryl, NH-(C1-Cg)alkyl, NH-(Cg-C1g)aryl or

N[(C1-Cg)alkyll. More preferably, R1 is H, halogen, (C1-C4)alkyl, NH-(C1-Cg4)alkyl,

N[(C1-C4)alkyl]2 or NH-phenyl. Most preferably, R1 is H, (C4-C2)alkyl or NH-(C1-

Co)alkyl, especially preferred H.

10

Preferably, Ry is H, halogen or (C1-C4)alkyl. Preferably, R is H or (C1-Cg4)alkyl.

More preferred, Ry is H, (C1-C2)alkyl. R2 may be bound to any carbon atom of the

piperidine ring including the position where the linker group L is bound.

Rj3 is preferably H, halogen, (C1-Cg4)alkylene-R’, O-R” or NHR". More preferred, R3 is

15

H or NHR”. Most preferred, R3 is H, NH-(C5-Cg)heterocyclyl or NH-phenyl, especially

preferred are H, NH-(C5-Cg)heteroary! containing one or more N atoms or NH-phenyt.

Most especially preferred, R3 is H. Examples of R3 substituents are
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HNA NHCH~ FNI'NNNor NHNO Preferably, R4 is H hal ogen or
(Cil-Co)al kyl. More preferred, R4 is H halogen or (Cl- 5 4)al kyl. Most
preferredvoRdi®oHy Preferably, R5 is Hp hal ogen, CN, (@CTEPpeicloyicss R,
NH- (C6- Cl0)aryl or (Cl-C6)al kylene-R . Mre preferably, R5 is H, hal ogen,
(Ci1-Co)alkyl, R, NH(C6-Cl0)aryl or (Cl-C6)al kylene-R . Mst preferably,
R5 is H hal ogen, 10 (C6-Clo)aryl, NH (C6-Cl0)aryl,

(C1-C2)al kyl - (C6-Cl0)aryl, (Cl-Co6)al kyl or (C5-Cl0)heteroaryl. Especially
preferred, R5 is H, hal ogen, phenyl, (Cl1-C6)alkyl or (C5-C6)heteroaryl.
Exanpl es of R5 are hydrogen, fluoro, chloro, brono, iodo, nitrite, nitro,
(p- met hoxy) - phenyl, N-aniline, phenyl, benzyl, nmethyl, ethyl, vinyl,

2- propenyl, s- butenyl, cycl opropyl th| nyI tetrazol aqgi no,

4- met hoxy-ani | in, N—acetyl gr a 15 subst| of the group consisting of
V\D 2007/ 000240 13 PCT/ EPZOO(N 005648 O O NHZ m> 0 OHN/ O \' I NH2 * OH

s Y oy

or

Preferably, R4 is H, halogen or (C1-Cg)alkyl. More preferred, R4 is H, halogen or (C1-
5  Cg4)alkyl. Most preferred, Rg is H.

Preferably, Rg is H, halogen, CN, (C1-Cg)alkyl, R’, NH-(Cg-C1g)aryl or
(C4-Cg)alkylene-R’. More preferably, R5 is H, halogen, (C1-Cg)alkyl, R’,
NH-(Cg-C1g)aryl or (C1-Cg)alkylene-R'. Most preferably, Rg is H, halogen,

10  (Cg-Cqp)aryl, NH-(Cg-Cqp)aryl, (C4-Co)alkyl-(Cg-C1p)aryl, (C4-Cg)alkyl or
(Cs-Cqg)heteroaryl. Especially preferred, Rs is H, halogen, phenyl, (C4-Cg)alkyl or
(Cs-Cg)heteroaryl. Examples of hs are hydrogen, fluoro, chloro, bromo, iodo, nitrile,
nitro, (p-methoxy)-phenyl, N-aniline, phenyl, benzyl, methyl, ethyl, vinyl, 2-propenyl, s-
butenyl, cyclopropyl, thienyl, tetrazol, amino, 4-methoxy-anilin, N-acetyl or a

15  substituent of the group consisting of
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Ol F 5 WD 2007/000240 14 PCT/ EP2006/ 005648 * OO\ O/ O * OHNO* N~
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\ O* FF NI OHF NSFF OOYFNH * 0 5 o0or Preferably, R6 is H,
(C1-Ce)alkyl, R, (Cl-C4)alkylene-(C3-C8)cycloal kyl, (Cl-C4)alkylene-(C5-C
10) het er owpchyi00034CL- C4) al kyl ene- C(O) - (. @-C 10) het er ocy ®CYIEP2006/005648
(Cl-A4)al kyl ene-C(O - (C6-C10)aryl or (CI-0C6)alkyl ene-(C6-Cl0)aryl. Mre
preferred, 10 R6 is H (Cl-C6)al kyl, (C5-C10)heterocyclyl,

(C1-A4) al kyl ene- (C5- C10) heterocyclyl or WD 2007/000240 15 PCT/ EP2006/ 005648
(C1-Co6) al kyl ene-(C6-ClO aryl. Exanples of R6 are H, nethyl, ethyl, propyl,
butyl, s- butyl, pentyl, 3-nethyl-butyl, isopropyl, trifluoromnethyl,
3,3,3-trifluorobutyl, cyclopropyl, nethylene cyclopropyl, 2-pyrimdinyl,

benzyl or a substituent of the group congisting of 1-1o * F M FC ~NF
0=5=0Cl NH2 * Br Fo\ 5NBI \\ C=* G**\Q\
o) o) o/\©
O\

i |
* O Hrl\l O
*/Q/ © N//
O O F .
/
0 N <
N/ * \ F \ /:8
* F * * \N/
*\ O .
N * F
/ AN O
N: \[ ] S : /> ]

Preferably, Rg is H, (C1-Cg)alkyl, R, (C1-C4)alkylene-(C3-Cg)cycloalkyl,

(C1-Cg4)alkylene-(C5-C1g)heterocyclyl, (C1 -C4)alkylene-C(O)-(Cs-C1g)heterocyclyl,

(C1-C4)alkylene-C(0O)-(Cg-C1p)aryl or (C1-Cg)alkylene-(Cg-C1g)aryl. More preferred,
10 Rgis H, (C1-Cg)alkyl, (C5-C1p)heterocyclyl, (C1-Cg4)alkylene-(C5-C1q)heterocyclyl or



* F WD 2007/000240 16 PCT/ EP2006/005648 * \ OF n NM/N or Preferably, R7
is H halogen, CN, (Cl-C6)alkyl, (C2-C6)alkenyl, R or (Cl-C6)alkylene- 5

( C3- C8) cywbaadkpb240Mor e preferred, R7 iyg H, hal ogen, CNPCTEP2@4)0eioHs/|
(C1-A4) al kenyl, phenyl, cycl opropyl or (C5-C6)heteroaryl. Mst preferably,
R7 is H fluoro, chloro, bronmo, nethyl, ethyl, phenyl, nitrile,

cycl opropyl, thienyl or vinyl. R8 is preferably H, halogen or (Cl-C4)alkyl.
More preferred, Rgis H d, F, nmethyl or 10 ethyl. Preferably, nis 1, 2
or 3. Mire preferred, nis 1. 15 The linker group L may be bound to the

e AR R TC T R SR AR PO Al P
10 A B SRRSO, STl Ssep o

pr ef er r gdttigndascyeaproplyl, i2pyimatimd dbemzy be asubstiuent of tife gloeppiqnsistingre
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51n a further preferred enbodinment, L is O nethylene, O ethylene or
preferably O More preferably, L is O nethylene, Oethylene or 0 attached
to the 4-wo=bevmm4of the piperidine rijgg. 10 In prefer ped/Eredodisent s of

t he present invention one or nore or all of the groups contained in the
conpounds of formula (1) can independently of each other have any of the
preferred, nore preferred or nost preferred definitions of the groups

speci fied above or any one or sonme of the specific denotations which are
conprised by the definitions of the groups and specified above, al

conbi nati ons of preferred definitions, 15 nore preferred or nost preferred
and/ or specific denotations being a subje of the present invention. Also
with respect to all preferred enbodi nment s 2 | nvention includes the
compounds+of the formula (1) ip all ster& i

salts. 20

e ferm"*-" iF e~exeppll fiedlsub N S
t he poi nt whg e substituent tag
a R3 substitue HN a conpou t he 3 %
PCT/ EP2006/ 00564 R5 N"R6 NL 11 1CRTI “:n Rl R8 A preferre'fj

enbodi nent is a corrpound of the formula (1) wherein 5 Rl is H,

(C1-Co)al kyl, (Co6-Cl0)aryl, NH (Cl-Co6)a , NH (C6-Cl0)aryl, or

N ( Cl- C6) al kyI]2; R2 is hydrogen, hal o&e/%or (C1-Co) al kyl ; 10 R3is H,
hal ogen, (Cl-C4)al kylene-R, OR' or NH%‘;VN\A,herei n R and R' are defined

as above;

*

or

Preferably, R7 is H, halogen, CN, (C1-Cg)alkyi, (Co-Cg)alkenyl, R’ or (C4-Cg)alkylene-
5 (C3-Cg)cycloalkyl. More preferred, Ry is H, halogen, CN, (C1-Cg)alkyl,
(C1-C4)alkenyl, phenyl, cyclopropyl or (Cs-Cg)heteroaryl. Most preferably, R7 is H,

fluoro, chloro, bromo, methyl, ethyl, phenyl, nitrile, cyclopropyl, thienyl or vinyl.

Rg is preferably H, halogen or (C1-Cg)alkyl. More preferred, Rgis H, Cl, F, methyl or
10  ethyl.

Preferably, nis 1, 2 or 3. More preferred, n is 1.

15  The linker group L may be bound to the piperidine ring in any position via a piperidine

ring carbon atom. In a preferred embodiment, L is attached to the 4-position of the

Senl

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

piperidine ring

(Rz)n



R4 is H halogen or (Cl-C6)al kyl; 15 R5 is H, hal ogen, (Cl-C6)alkyl, CN,
(C6-Cl0)aryl, NH (Co6-ClO)aryl, (Cl1 -Co6)alkylene-(C6-C 10)aryl, (C5-C
10) het er owpebyioooz40( C1 - C6) al kyl ene- ( G3,C 10) het er ocycl PCT/HRB006H03d4S R,
(C1l-A4) al kyl ene- (C5-C 10) heterocycl yl, 20

(C1l-Co)al kyl ene-C(O -(C6-Cl0)aryl, (Cl-C4)al kylene-C(O-(C5-C

10) heterocyclyl, (Cl-C6)al kyl ene-(C6-Cl0)aryl or (Cl-C6)alkyl. R7 is H,
hal ogen, CN, (Cl-C6)al kyl, (C2-C6)alkenyl or R; 25 R8 is H, hal ogen or
(C1-C6) al kyl ; WO 2007/000240 19 PCT/ EP2006/ 005648 nisl,2or3,and L is O,
O-net hyl ene or O-ethylene; and their pharmaceutically acceptable salts
and/ or physiologically functional 5 déefévatives. A further preferred
enbodi ment is a conpound of the formul gy(l) wherein 10 Rl is H,
(C1-C6)al kyl, (Co6-Cl0)aryl, NH (Cl- al Kyl , NH (C6-C10)aryl, or

N[ (Cl-C6)al kyl]2; R2 is H or (C3-04) 1 15 R3 is H, halogen or NHR',

wherein R' is defined as above;
hal ogen, (Cl-C6)al kyl, (C6-C10)aryl, yaryl, (d-0C6)al kyl ene- (C6-
20 Cl0)aryl or (C5-C 10)heterocyclyl; R6 is H,jno('Cl- C6) al kyl, R, (
(C1-A) al kyl ene- (C5-C10) heterocyclyl or (Cl -C6)al kyl ene-(C6-C 10)aryl;

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

R7 is H halogen, CN, (Cl-C6)alkyl, (C2-C6)alkenyl or R; R8 is H hal ogen

or (Cl-@amkkydcially prefered @mboodimedt LLissitached to the 4-position of the piperidine

ring.

In a further preferred embodiment, L is O-methylene, O-ethylene or preferably O.
More preferably, L is O-methylene, O-ethylene or O attached to the 4-position of the

piperidine ring.

10 In preferred embodiments of the present invention one or more or all of the groups
contained in the compounds of formula (1) can independently of each other have any of
the preferred, more preferred or most preferred definitions of the groups specified
above or any one or some of the specific denotations which are comprised by the
definitions of the groups and specified above, all combinations of preferred definitions,

15  more preferred or most preferred and/or specific denotations being a subject of the
present invention. Also with respect to all preferred embodiments the invention
includes the compounds of the formula (1) in all sterecisomeric forms and mixtures of

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

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

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

*

|
HN

a compound of the formula



WO 2007/ 000240 20 PCT/ EP2006/ 005648 and their pharmaceutically acceptable
salts and/or physiologically functional derivatives. 5 An especially
preferredverbadionnt is a conpound of HRe formula (1) WRET&PROOGRIS6HS H,
(Cl-C4)al kyl, NH(Cl-C4)al kyl, N (d - CJ)aIkyI]Z or NHphenyl; R2is H (C
1-C4)alkyl; 10 R3is H, NH-(C5-CB)heteroaryI or NHphenyl; R4 is H,

hal ogen or (Cl-C4)alkyl; 15 R5 is H, hal ogen, (Cl-C4)al kyl, (C6-Cl10)aryl,
NH- (C6- Cl0)aryl, (Cl-C2)al kyl-(C6- C 10)aryl or (C5-C 10)heteroaryl; R6 is
H, (Cl-C6)al kyl, (C5-C 10) heterocyclyl, (Cl-C4)alkylene-(C5-C

10) het erocyclyl, (C6-C 10)aryl or (Cl1 -C6)al kyl ene-(C6-C 10)aryl; 20 R7 is
H hal ogen, CN, (Cl-C4)alK o Rgl opropyl,

(C5-C6) heteroaryl; R8 is H_ haNoge A ,N 25 nis 1; and Li sG,
30 and their phyS|oIog|' - ‘ ’ physi ol ogi cal |y
functional derivatives. D07/

enbodi nent of the inveritha®” in the s inbodinﬁﬂ§h1mhich cont ai n
preferred, nore preferred, most prelerred or enpl ary definitions of
conpounds according to the inventiBg, dRg or nmore or all of the groups can
have any of its preferred, nore preferred, nost preferred-definitions
speci fi ed above or any one or 5 sone of the specific denotations which are
conprised by its definitions and are specified above. |soquinoline and

pi per i dulprefébrid émbbdimerittis arconapeuntiobteddrmela (awberadtng to | UPAC

005648 As in any

5 Rqis H, (C1-Cg)alkyl, (Cg-C1p)aryl, NH-(C1-Cg)alkyl, NH-(Cg-C1p)aryl, or
N[(C1-Cp)alkyl]2;

R» is hydrogen, halogen, or (C1-Cg)alkyl;

10 Rgis H, halogen, (C1-C4)alkylene-R’, O-R” or NHR", wherein R’ and R” are defined

as above;
R4 is H, halogen or (C4-Cg)alkyl;

15 Rgis H, halogen, (C4-Cg)alkyl, CN, (Cg-C1p)aryl, NH-(Cg-C1g)aryl,
(C1-Cg)alkylene-(Cg-C1p)aryl, (C5-C1p)heterocyclyl or
(C1-Cg)alkylene-(C5-C1g)heterocyclyl;

Re is H, R, (C1-C4)alkylene-(Cs-Cqp)heterocyclyl,
20 (Cq-Cg)alkylene-C(O)-(Cg-Cqp)aryl, (C1-C4)alkylene-C(0)-(C5-C1g)heterocyclyl,
(C4-Cg)alkylene-(Cg-C1p)aryl or (C1-Cg)alkyl.

Ry is H, halogen, CN, (C1-Cg)alkyl, (C2-Cg)alkenyl or R’;

25 Rgis H, halogen or (C1-Cg)alky};



rules: 452 3\ 6 3NL11 N/ 7462 101 8 5 Physiologically

acceptabl e salts of conpounds of the formula (1) nean both their organic
and i nor gai0i20073mMb148 as described in Reggngton's Phar mac@drieradoc8eicences
(17th edition, page 1418 (1985)). Because of the physical and chem cal
stability and 15 the solubility, preference is given for acidic groups
inter alia to sodium potassium calciumand amoniumsalts; preference is
given for basic groups inter alia to salts of naleic acid, fumaric acid,
succinic acid, malic acid, tartaric acid, methylsulfonic acid,

hydr ochl ori achd $u|furi c acid, phosphoric acid or of carboxylic acids or
sul foni 'Sy 1% ?'3 exanpl e as hydrochl ori des, hydrobrom des, phosphates,
sul fat gsjg @Oom,téﬂm@,wa@n@mneacet ates, lactates, naleates, fumarates,

mal at es, gl uconates, and salts of am no acids, of natural bases or

car boxyl i c acids. The preparation of physiologically acceptable salts from
conpoungds I formati on,
i ncl udl?u ﬁ}?é'l&?%rirgarrcggllg%lﬁ)erl C ?%élhsgal%%%ﬁ@&& aghfr%ﬁ%g?% nown per
se. sThegeprgeeds of the fornmula (1) formstable al kali netal, alkaline
earth 25 metal or optionally substituted ammonium salts with basic reagents
such as hydroxi des, carbonates, bicarbonates, alcoholates and amoni a or
organi c bases, for exanple trimethyl- or triethylam ne, ethanolam ne,

di et hanol am ne or triethanolamne, tronetanol or else basic an no acids,

f or exaAdlghéysiefeEredemibodimenbis sacginpoued oftte formulee (I wineseinds of t he
formula (1) have basic groups, stable acid addition salts can also WO
2007/ 000240 22 PCT/ EP2006/ 005648 be prepared with strong acids. Suitable
phafgracguyt; l by e $ N1ef(Che 4 pwpds of the

i nfj’ég?. gﬁ %ﬁi (ts:i @@%ﬂ& ?(;U r%iﬁ?‘%”gmg@ ﬁ% thsy dr(orghl Og)lcygﬁ aci d,

hydr obrN LQOI’I c, metaphosphoric, nitric and sul furic acid, and of
organi c aC|ds suc for exanple, acetic acid, benzenesulfonic, benzoi c,
citric, 5 ethanesulfonlc funaric, gl uconic, glycolic, isethionic, |actic,

| act obi oni c, n&
Rois Hor (C1 C4)a

15 Rgis H, halogen or NHR”, wherein R” is defined as above;
Ry is H, halogen or (C1-C4)alkyl;

Rs is H, halogen, (C1-Cg)alkyl, (Cg-C10)amyl, NH-(Cg-C1g)aryl, (C1-Cg)alkylene-(Cg-
20 Cqg)aryl or (C5-Cqg)heterocyclyl;

Rg is H, (C1-Cg)alkyl, R’, (C1-Cg)alkylene-(Cs-Cqg)heterocyclyl or
(C1-Cg)alkylene-(Cg-C1p)aryl;

25 Ry is H, halogen, CN, (C1-Cg)alkyl, (C2-Cg)alkenyl or R’;
Rg is H, halogen or (C4-Cg)alkyl;

nis 1,2 or 3; and
30
Lis O;



met hanesul fonic, succinic, p-toluenesulfonic and tartaric acid. Salts with
a physi ol ogically unacceptabl e anion such as, for exanple, trifluoroacetate
| i kewi se wel20empovdsbhi n t he framework obat he i nventi on agcugpbes/005648
internediates for the 10 preparation or purification of pharmaceutically
acceptabl e salts and/or for use in nontherapeutic, for exanple in vitro,
applications. The term "physiologically functional derivative" used herein
refers to any physiologically tolerated derivative of a conpound of the
formula (1) of the invention, for 15 exanple an N-oxi de, which on

admnistration to a ma such.as, far ex 1,8, ISt to form
(i v ecta i Bie RArmReRLyyaly Seikmias ARt oML BaC e

met abol 4df,4ti0eseof . Physiol ogically functional derivatives include prodrugs
of the conmpounds of the 20 invention, as described, for exanple, in H
Okada et al., Chem Pharm Bull. 1994, 42, 57-61. Such prodrugs can be

nmet abol i zed in vivo to a conpound of the invention. These prodrugs may

t hensel ves be active or not. The invention relates to conmpounds of the
formul apg 'e)spbﬂiall)?Qréf@frﬁd@cmlbdikﬁhfem 4 8 TohgHUNdAS thademnulard)wherein and pure
enantionmers and to their diastereoners and m xtures thereof. If radicals
or substituents may occur nore than once in the conpounds of the fornula

(1), thgy. PN thy o] net t ated nmeani ng
and be 58 1 B S R BR ER I GH G B  eB 36 005648 The
conpounds of the invention may al so exist in various polynorphous forns,
for exanple as anorphous and crystalline pol ynorphous fornms. All

pol ynor Rhasi$i, (B AB4)atkylt he conpounds of the invention belong within the
framework of the invention and are a further aspect of the invention. 5
Al 110 ef erences to "conmpound(s) of formula (1)" hereinafter refer to

oo of ba: &4 N HE s Baty b N BRSRH 02 7 LRy st 0l ogi cal 1y f unct i onal

derivati ves as descri bed herein.

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

15 Rsgis H, halogen, (C4-Cy4)alkyl, (Cg-C1p)aryl, NH-(Cg-C1g)aryl, (C1-C2)alkyl-(Ce-
C1p)aryl or (C5-C1p)heteroaryl;

Rg is H, (C1-Cg)alkyl, (C5-C1p)heterocyclyl, (C1-C4)alkylene-(Cs-C1g)heterocyclyl,
(Cg-C1p)aryl or (C1-Cg)alkylene-(Cg-C1p)aryl;

20
R7 is H, halogen, CN, (C4-Cg)alkyl, (C4-Cg)alkenyl, phenyl, cyclopropyl,
(C5-Cg)heteroaryl,
Rg is H, halogen or (C1-C4)alkyl;
25
nis 1; and
Lis O;

30 and their physiologically acceptable salts and/or physiologically functional derivatives.



10 The terms (Cl-C2)al kyl, (Cl-C4)alkyl, (Cl-C6)alkyl, (Cl-C8)alkyl and the
correspospondi ng al kyl ene substituents are understood as a hydrocarbon

resi due wbizedv/wexzobe |inear, i.e. straijght-chain, or brammEredcansihas 1,

2, 3, 4, 5 6, 7 or 8 carbon atons, respectively. This also applies if an
al kyl group occurs as a substituent on another group, for exanple in an

al koxy group (0-al kyl), S-alkyl or a -Q{Cl 15 C6)al kyl ene-O, an

al koxycarbonyl group or an aryl al kyl group. Exanples of alkyl groups are
met hyl , ethyl, propyl, butyl, pentyl or hexyl, the n-isonmers of all these

groups, ,isopropyl, i VAN ' . . .
9 O1 B s RURDE BpodiReRtonthe ididioRY Ptirect S8R ABOdnRaRERRiGH contain
tert - bysrgterfidd, rfdie prefdrdd, Mbstprefprmader exemiplary tiefinitions bécampeusdat ed - be

hal ogenat ed once or nore, i.e. alkyl groups nmay be 20 fluorinated, i.e.
potar: ; | ucsaquopadleg to E&%meéﬁoa:fompbg@/iﬁpg@ﬂaeﬁw gﬁqmgaraﬁaveté@v é’&.ﬁs CH2CF3,

, - ( - 0- . .f i _ nyl ,
2- pr opdGTerTES i BefeTach modh el [ePaStiniiBhs GIEGTLFabBIEE an} orerieny
3- mgt PYéorﬂ?EﬂtlﬁéiwﬂJelciﬁc Henehalyibnswhlcma;EMradrieed by it85lefinitiomgl ang are f or
exanpl e, ethynyl, 1-propynyl, 2-propynyl (= propargyl) or 2-butynyl.
Hal ogerﬁﬁﬁ%ﬂ%j abeMR0, chioro, bronp or iodo. I030IO( ngC)S) cycl oal kgl ygroups
are cyclic alkyl groups containing 3, 4, 5, 6, 7 or 8 ring carbon atons
| i ke cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl or cyclooctyl, which
WO 2007660i260ne 4nB@EipERR08abSIts8d8 pattarn atesnumbeea;{\;@txt aoedinghigy %’rp%nt ain
1 or 2 double bounds (unsaturated cycloal kyl groups) like, for exanple,
cyclope%*ﬁhyl or cycl ohexenyl can be bonded via any carbon atom 5 A
(C6-Cl0)aryl group neans an gromagic ring or a ring system which conprises

two aromatic rings which are fused or otherwss Lnked, for exanple a
phenyl, naphthyl, bi phen§/ , %ronapht hyl[, al'pha- or beta-tetral on-,

I
i ndanyl - or indan-1-on-yl W preferred,(C6- )aryl group is phenyl.
10 A (C5-C10) het erocycl yl2'gretp T€ans a nono- or |cgclic ring system which
congy i ses, apart from carbord, oné or nore heterocatons, such as, for

exanple, e.g. 1, 2 or 3

Physiologically acceptable salts of compounds of the formula (1) mean both their
organic and inorganic salts as described in Remington's Pharmaceutical Sciences
(17th edition, page 1418 (1985)). Because of the physical and chemical stability and

15  the solubility, preference is given for acidic groups inter alia to sodium, potassium,
calcium and ammonium salts; preference is given for basic groups inter alia to salts of
maleic acid, fumaric acid, succinic acid, malic acid, tartaric acid, methylsulfonic acid,
hydrochloric acid, sulfuric acid, phosphoric acid or of carboxylic acids or sulfonic acids,
for example as hydrochlorides, hydrobromides, phosphates, sulfates,

20 methanesulfonates, acetates, lactates, maleates, fumarates, malates, gluconates, and
salts of amino acids, of natural bases or carboxylic acids. The preparation of
physiologically acceptable salts from compounds of the formula (1) and (1l) which are
capable of salt formation, including their stereoisomeric forms, takes place in a manner
known per se. The compounds of the formula (I) form stable alkali metal, alkaline earth

25  metal or optionally substituted ammonium salts with basic reagents such as
hydroxides, carbonates, bicarbonates, alcoholates and ammonia or organic bases, for
example trimethyl- or triethylamine, ethanolamine, diethanolamine or triethanolamine,
trometamo! or else basic amino acids, for example lysine, ornithine or arginine. Where

the compounds of the formula (I) have basic groups, stable acid addition salts can also



nitrogen atons, 1 or 2 oxygen atons, 1 or 2 sulfur atons or conbinations of
different hetero atons. The heterocyclyl residues can be bound at any

posi ti onswofe7/@yanpl e on the 1-positiogn, 2-position, BCHEPRION648
4-position, 5-position, 6-position, 7-position or 8 15 position.

(C5-C10) heterocyclyl groups may be (1) aromatic [= heteroaryl groups] or
(2) saturated or (3) m xed aronmatic/saturated. Suitable

(C5-C10) heterocyclyl group include acridinyl, azocinyl, benzimdazolyl,
benzofuryl, benzonorpholinyl, benzothienyl, benzothiophenyl, benzoxazolyl,

20 benzgthiazol vl . i az. ) i L
20 oe b B wiBESHA A0k Sy AR T R Beelidal EREDERISAPId g ion sais
qui nazof gl contpbutls ehthe irlértionnarkei szltsydf inarganipxadidsiglich gsiinydomahdonity | |

chromanyl, chronmenyl, chronen-2-ony|, cinpolinyl, decahydrpquinglinyl,
2H, 6H 1agd2byrroRrerRicn phosriiaficd Megtapppsphoris -nttﬂ%/ PQHﬁ‘ﬁHf'E F&H’? r‘i)Jl O,’QX“'C

furazanyl. r I I perazd e vl ik Wikie 1M dazol i nyl,
i m dazo%é'fj,sgggf?%gl-ﬁ?% &7 Ief/’l , 1IN OCFI nl?/%dz’&)l‘\%ag %?Wi%%t:“gl , 3Hindolyl,
i solenzefhanasyifonit sfaatarizgudonic, ighaiofid aizethjonic,i laciic) dattobipnjc, insalieied ohalic,

i soqui nolinyl (benzim dazolyl), isothiazolyl i.sox%zol yl, norpholinyl,
napht hyme@i‘ﬁ]ﬁs,‘“f@ﬁtcaﬁ%ﬁ'ﬁ'?sédg[”r%‘le?H Q'Céﬂﬁc}?ﬁ?m’ @#F'9-1, 2, 3- oxadi azol yI ,
1, 2, 4- oxadi azol yl, 1, 2,5-oxadi azolyl, 1,3, 4-oxadiazolyl, oxazolidinyl,
oxazol yl, oxazolidinyl, pyrimdinyl, phenanthridinyl, phenanthrolinyl,
phenazi 8glts with @ pkysitlogicaily yinacpéptableaanionrsyich ash&rrexanmpigl triflppreraetateny| |

pi perazjnyl, piperidinyl rol i nyl teri dinyl uryn: . I

pyr azi nb‘?é,/W'E? %@gi’lﬂ WHF%W? f%/’?%‘%ﬁﬁ ‘Nytﬁe 'B\ﬁ'ﬁ%l il Bsefﬁm‘%ﬂ%y‘{@% fBwhledonyl ,
pyfwooé%iﬂréﬁon 8Y puiRidtiof af PrsmaRk Ufickilyhiceeptatte salys hAd/y for Y82 in

2007/ 000240 25 PCT/ EP2006/ 005648 pyridyl, pyrimdinyl, pyrrolidinyl,

pyr r ol i nghthepapautic; ingxample ipvipio, apeliealiopgr of ur anyl |

t et rahydr oi soqui nol i nyl, tetrahydroquinolinyl, 6H 1,2, 5-thiadazinyl,
thiazolyl, 1,2,3- thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,

1, 3, 4- t hadb@a 9hmsiolblicamy fundtibhak@émativet asedhetaih refes tanpenyl . Pyri dyl
stands both for 2-, 3- and 4.-p_rid¥l. Thi enyl stands 5 bgtqg for 2- and
3- t hi enphysiplogjgally teletried sierivative ot agampnundrsfithe Apragla (b ol dag) inyeatippefor

coryrespandi n i , . - 2 -.or
apl agRabe B N EER. Abich i B THERT 1o 2 Mo BRI ELEn ok REEmRI a O)
free canbatandtcibie @ form (direttipgeinditestty) a compound of the formula (1) or an active

metabolite thereof.

Physiologically functional derivatives include prodrugs of the compounds of the
20 invention, as described, for example, in H. Okada et al., Chem. Pharm. Bull. 1994, 42,
57-61. Such prodrugs can be metabolized in vivo to a compound of the invention.

These prodrugs may themselves be active or not.

The invention relates to compounds of the formula (1) in the form of their racemates,
25 racemic mixtures and pure enantiomers and to their diastereomers and mixtures

thereof.

If radicals or substituents may occur more than once in the compounds of the formula
(1), they may all, independently of one another, have the stated meaning and be

30 identical or different.



10 Preferred exanples of (C5-Cl0)heterocyclyl residues are pyrazinyl,
pyridyl, pyrimdinyl, pyrazolyl, morpholinyl, pyrrolidinyl, piperazinyl,

pi peri di riyD,200Mi0e299l , benzofuryl, quipglinyl, tetrazol pCTaRdOsOIIAD] yI . 15
(C6-Cl0)aryl and (C5-C10)heterocyclyl groups are unsubstituted or
substituted one or nore tines by suitable groups independently sel ected
from hal ogen, CF3, NO2, N3, CN, C(O-(Cil-C6)alkyl, C(O-(Cl-Co)aryl, COOCH,
COQ( Cl- Co6) al kyl , CONH2, CONH(C1-C6)al kyl, CON (Cl-C6)al kyl 12,

(C3-C8) cycl oal kyl, (Cl-C6)al kyl, (C1-Co6) aI kyl ene- OH, (Cl-C6) aI kyl ene- NH2,

é & ;23 UhphBsS SESRL né%(%%&e%%ﬁ’ib%‘ 6P o Bjorp R EIIHe, for
S OS(NH% é%%%mbroz 6@@10‘ ((;:6 5 ;alcmrilé)pdalqtrmrpmym fdrmsPABHIlymSgBtausoansiH2,

S
&:G)CEJ) kﬁféhecpmnﬂ@)qﬁ In\@m'en(il% 9|net$§ f(ft%ewo\il'@?h@{aé%%%%?“d 3% (C
a Cl10) aryl
SO ( C1- %%ﬁ%%gggal?@é@i@heterocycl yl) rS>C/)2 25 (C 1-C6) al kyl, S02-(C
éog@?\ﬁ( Ié)l/l &r;)e I((k:6I C 10)aryl, S02-(C1-0Co)al kyI ene- ( Co- C 10) het erocycl yl ,
a ene- ( S

L0t f%@f@f%ﬂ‘:e%ﬁ@zwmnégafﬁfm' SO R Al BB o e
s02- Nt (iG] £ Penebed Ty A sk ey %@'ﬁﬁz%é%*’%“b]f;‘"z@?‘V%%e?é"d
10) het eploiciby nlchmy fur@tuaaevdmweszs desTiiEpd 0@62i005648 C( NH) (NH2) , NH2,

NH ( C1- CG)aIkyI N[ (C1- CG)aIkyI]Z NH C( O - (Cl- C8) al kyl ,
NH-C(O)O(Cl-CG)aIkyI NH- C( O) - CGClO)aryI NH- C( O) - (C5 C10) het erocycl yl,

NH- < ¥ N

LR B Sl RN B ok and e

10) het eg éﬂdéFon Séllz Iéﬁ-‘és@ﬁ)sﬂﬂu&yxts ania Mé%@ﬁ)oﬁ@s £hyYiescArbomFessde ( C5- C
10) hetero 1CG)aIkI- 0 -

N C1- ophichyaardhefitsaicLe Coyabky Ehaty of DA AR AT 1 (Be hdy §r 107 8

mg % %%%rlb@sla_t&é?og%%?e%g\?%%ifﬁilgtaé% %g@ i?%yélk%%&b 0EBarS14Y &isvibstituent
N( C1- CopalakptheEgdupHot Etamp)einkam kol gto@s{@iatkyl), S-alkyl or a -O(C1-

15  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 groups
may — if not otherwise stated — be halogenated once or more, i.e. alkyl groups may be

20 fluorinated, i.e. perfluorinated. Examples of halogenated alkyl groups are CF3 and

CH9oCF3, OCF3, SCF3, or -O-(CF2)2-O-.

Alkenyl are, for example, vinyl, 1-propenyl, 2-propenyl (= allyl), 2-butenyl, 3-butenyl, 2-
methyl-2-butenyl, 3-methyl-2-butenyl, 5-hexenyl or 1,3-pentadienyl.

25
Alkynyl are, for example, ethynyl, 1-propynyl, 2-propynyl (= propargyl) or 2-butynyl.

Halogen means fluoro, chloro, bromo or iodo.

30 (C3-Cg)cycloalkyl groups are cyclic alkyl groups containing 3, 4, 5, 6, 7 or 8 ring

carbon atoms like cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cyclooctyl, which



C(O -NH (C6-Cl0)aryl, N(C1-0C6)alkyl-C(O-NH (C5-C 10)heterocyclyl, 10 N (C
1-C6)alkyl]-C(O-N (C 1-Co)al kyl]2, N(C 1-Co)al kyl]-C(O-N(C

1- C6) al kywp-20000@420) aryl, N [(C 1-C6) I4kyl] C(O - N (C rccgradosypbic+§ C5- C
10) heterocyclyl, N (C 1- CG)aI kyl]-C(O™-'N (C6-C 10)aryl] 2,

N (Cl-C6)al kyl]-C(O -N (C5-C 10) heterocyclyl] 2,

N (C6-Cl0)aryl]-C(O-(C1l-C6)al kyl, 15

N[ ( C5- C10) heterocyclyl ]-C(O - (Cl1- CG) al kyl ,

N[ (C6-Cl0)aryl]-C(O O (C1-Cs6)al kyl,

N ( C5- Gt e alfudyiey syt ot o dHppola Bodads fnplrolid Gty cs.

igg 2: ;: gir_o(u;P% lﬁ% &r@é?ﬁﬁl%r Q?MB‘)é(htbnS?( &) &didiexendPEan b boNdedi&any carbon

N[(CS-GSIG)rheterocyclyl] C(O) NH-(Cl C6) al kyl, N(aryl)-C(O -NH (C6-Cl0)aryl,
20 N (C5-C10) heterocyclyl]-C(O - NH ( Co- C10) aryl,
N[ (C6-Cl0)aryl]-C(O-N (C1-C6)al kyl ]2,

(2 SRS ety 1 4o g i i oo o

183 het ﬁr@micyﬂld BlchNire fuded6) atHerw]se IiMkedCfar®xanyple a\pliedtA Gaphthyl,
ary

C(O-N C 10)ary
N[ ( C5- i Ighﬁ@ylet&s%wﬂmamﬂ@' N]pbeaowesaa@faj@ (ndgnyh @ dpdan-1-on-yt group.

(C1- C6) al kyl ene- (C6- C10 I
(C-C1 ﬁi%ﬂgf%?y@%%%@ ogg)q%lbﬁép nZa-(C%-C 10§ heteré?%l yl,
O (C1- CG) al kyl ene- (C5-C 10) heterocyclyl, wherein the (C6-Cl0)aryl or (C5-C
10) heterocyclyl may be substituted one to 3 tines WO 2007/ 000240 27
PC‘ﬂ/GEPZAQGBGIDQS@)#@t&mcmlykgenp NOBRNS\EZN O, OrclemlCGB)QaW@}me which compnsgs,
NH2, NH(Cl1-C6)al kyl, N (Cl- C6)al kyl]2, SQ2CH3, ) O ((CL- CB) al kyl ,
80(\1g art Teymean n@nwmorechgtatqqt@m@@fh@) £q>fk‘§kf3éﬂ @eg éﬂf)%ryl

ryl
0L By RS Doy SR 310, S50 SRy B ingford o klont
f or med h@!@ﬁrb heymsVi The hberceydhgnesitioes cahdecgugehabamnpositiens,fot exaragle on

Aryl h | yl b
g%upirw@it%égﬁ%é ROSHEN, S, CeROTIO R BPFHOB BroebEl ATt & i ng
o (& a0 é@{(t%%%ﬂ?étéﬁolé?efyﬁgiowps(rﬁsy Géo()l%Vdmﬂf@[kpﬁet@r@aré/ﬁéro%kiibkw

saturated or (3) mixed aromatic/saturated.

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

benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl, benzoxazolyl,

20 benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl,
carbazolyl, 4aH-carbazolyl, carbolinyl, furanyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, chromanyl, chromenyl, chromen-2-onyl, cinnolinyl,
decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuran, furyl,
furazanyl, homomorpholinyl, homopiperazinyl, imidazolidinyl, imidazolinyl, imidazolyl,

25  1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl), isothiazolyl,
isoxazolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl,
oxazolyl, oxazolidinyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl,

30 phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
prolinyl, pteridinyl, purynyl, pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazolyl,
pyridazinyl, pyridonyl, pyridooxazoles, pyridoimidazoles, pyridothiazoles, pyridinyl,



10 O-phenyl, C(OO (Cl-C6)alkyl, C(OOH, C(O-(Cl-C4)al kyl, halogen, NO2,
SO2NH2, CN, S02-(Cl-C4)al kyl, NH S02-(Cl-C4)al kyl, NH2,

NH C( O - (Wo-2¢mymbigl , (C3-C8)cycl oal kg%, (C1- C4) al kyl - ®HI/EP2006/005648
CCON(Cl-4)al kyl ]2, C(ONH2, N (C1- )al kyl ]2,

(C1-A4) al kenyl ene- (C6-C10) aryl, wherein the (C6-Cl0)aryl may be further
substituted by (Cl-C4)al kyl, (Cl-C4)al kyl ene-O (CL-C6) al kyl, 15

O (C1l-C6)al kyl -(C6-Cl0)aryl, or may be vicinally substituted by a

O (Cl1-A4) al kyl ene- O group whereby a 5-8-nenbered ring is formed together

ohenyl BrGUbHCEUbsuRULRYY EXiroBb kR By BUREN, Bah i gRIeRIE ™ 5o " =
3- posi ttbgahyc?romﬁqu‘ﬂndmﬁl tté@ahycvifo&bunbhﬁ¥|3690152t5 -fHiaddinylNehidzawisi 12,80 bei ng

preferre henyl 'group carries two substituents, they can be |ocated

in 2, 3- t]hcaﬁlazajyi, 12,h4lr-tlpia§latzolyth 1,25- @%QZQW'@H 3.4- tblaﬁﬁoﬂy'otﬁ“e'yl Ariggrlyt i on or
3, 5- t
Subst | tetaeivkafd BARMREn P ER Y SRRHY w1 a- SHEpIMER Tibhit stangs

posist i OfgthIof2oaR@Sithiehiyl. Furfl taR@s bbttofor 20fand, 3HurybAdsd inetudedbaréitaeabove
statenents relating to phen groups correspondl ng appl y_to dival ept
groups cyrespsidingrHides pf tesgpempoundsy fay, \/\%1 %aR- ge4-pyridy
unsubstituted or substituted 1, 2-phenyl ene, 1 3- phenyl ene or

1, 4-phenyl ene. The above statenments al so correspondingly apply to the aryl

subgr ougubstitafi dﬂls'alinkodg)echgiéwnﬁ:ycﬁkﬂamdims cdin 86curort fibk ywhaemen gtomopsr ohi ch
can al so be unsubstituted or substituted in the aryl subgroup WO

2007/ Oomﬂé@eﬁ&tdﬂﬁﬁ EP2006/ 005648 as well as in the al kyl ene subgroup, are
benﬁg 1- phenyl et hyl ene, 2-phenyl et hyl ene, 3- phenyl propyl ene,
nyl butyl ene, 1-nethyl-3-phenyl -propyl ene. Preferred substituents for

(C5 Cloﬁ’flféﬁé&@k‘é Ie Bf)ﬁcgg?hét@ﬂoc@@ |r¥é46ue§a@r bﬁhz%ad\#mlyl

(Cl-A)a ene-p (C1- al kyl ene- O )al kyl',

( C5- C10pirahRfi mizol ®orphbiih idibhy RipefaanWypip2ridiow!, tkieng0) ar y! |
wher ei n w ﬁ’ﬂ)’@ )y( @ﬁ b%yg‘)ﬁirﬁ?herﬁgﬁrgstltu*egbby (C1-4)al kyl
(Cl-C4) aetkzgqf@wé qylm@mytéyﬁamlvl any {riazob) al kyl - (C6- Cl0)aryl, or may be
vicinally substituted by a O (Cl-C4)al kyl ene-O group vvhereby a
5-8-nmenbered ring is forned

15 (Cg-C1p)aryl and (C5-C1p)heterocyclyl groups are unsubstituted or substituted one or
more times by suitable groups independently selected from halogen, CF3, NO2, N3,
CN, C(0)-(C1-Cg)alkyl, C(O)-(C1-Cg)aryl, COOH, COO(C4-Cg)alkyl, CONH2,
CONH(C1-Cg)alkyl, CON[(C1-Cg)alkyll2, (C3-Cg)cycloalkyl, (C1-Cg)alkyl,
(C1-Cg)alkylene-OH, (C1-Cg)alkylene-NH2, (C4-Cp)alkylene-NH(C 1-Cg)alkyl,

20 (Cq-Cg)alkylene-N[(C1-Cg)alkyl]z, (C2-Cg)alkenyl, (C2-Cg)alkynyl, O-(C1-Cg)alkyl,
0-C(0)-(C1-Cg)alkyl, O-C(O)-(Cg-C1p)aryl, O-C(0)-(C5-Cqg)heterocyclyl, PO3H2,
SO3H, SO5-NHp, SOoNH(C1-Cg)alkyl, SO2N[(C1-Cg)alkyl]2 , S-(C1-Cg)alkyl; S-(C1-
Cg)alkylene-(Cg-C1g)aryl, S-(C1-Cg)alkylene-(C5-Cqp)heterocyclyl, SO-(C1-Cg)alkyl,
SO-(C1-Cg)alkylene-(Cg-C 1g)aryl, SO-(C1-Cg)alkylene-(C5-C1g)heterocyclyl, SO2o-

25 (Cq-Cg)alkyl, SO2-(C1-Cg)alkylene-(Cg-C1p)aryl,
S05-(C1-Cg)alkylene-(C5-C1g)heterocyclyl, SO2-NH(C1-Cg)alkylene-(Cg-C1p)aryl,
S0O2-NH(C1-Cg)alkylene-(C5-C1g)heterocyclyl, SO2-N[(C1-Cg)alkyl}[(C1-Ce)alkylene-
(Cg-C1p)aryll, SO2-N[(C1-Cg)alkyl][(C 1-Cg)alkylene-(C5-C1g)heterocyclyl],
S02-N[(C1-Cg)alkylene-(Cg-C1p)aryll2,

30 SO»-N[(C1-Cg)alkylene-(C5-C1q)heterocyclyl]p,



10 together with the carbon atons the oxygen atons are attached to. The
general and preferred substituents of (C6-Cl0)aryl and (C5-Cl10) heterocyclyl
groups neWyokeoewnavned wit h the generalgeand preferred deCiraiPreco/isscss R1,
R2, R3, R4, R5, R6, R7, R8, n and L as descri bed above. 15 The present

I nvention therefore also relates to the conpounds of the formula (I) and/or
their physiologically acceptable salts and/or their prodrugs for use as
pharmaceuticals (or nedicanents), to the use of the conmpounds of the
formul a (I) and/or their physiologically acceptable salts and/or their

prodrug@ wm(gimate m{“?% @Ié] NH‘Q(O (@ﬂggﬁmnt and/ or

prevent| n of sea es ass ase and/or RhO- ki'nase

nmedi at eqHPO@G Wyl@é)emyl , NHY@)-(T- oqlmarqhmHLC(m)qa@,haq gieatefocyclyf, ONH-he
or

treatment an prevention of hypertension, i.e. pulnonary hypertension

and ocuCD)OwWPe+C ariandnNHeE (O C3alC ¢h)heteratyelyl, HiE-Q(OMNH{CqCg)atiedt NHE s,

cerebral vasospasm asthm, remature birth, hyperaggregability of

pl at el e€6Q)-NH-(&g-Coimdany, Nid<E (@)iNB- (A}s-@mowetarcm% AT D)p~( eXdlkyl,
Gbstructive Pul nonar gQWD sease & cancer devel opnent, erectile

?y;ﬁmg’t“"oﬁozdﬁeagno NSO 2- Qﬁ’r{é‘rﬁ)l?et%ﬁ@éﬁﬁylf ai(%fes)e&wh%%an danage) ,
ﬁI orer ucokEpuabi Mk Cagfr 9f<b§648bb@§afﬁwybé€ %%ﬁ%?’ﬁiéaﬁgﬁ.&o)am
gtyﬁiiéérﬁ@ @)eﬁ”ﬁéhéibe%c?é?s&hgw@%ﬁ?éawi FRR0 TR oRE M Palatot
ost copar (RILICEETnBRre ﬂaﬁ‘i‘%ﬁ‘ﬂ?ﬁaﬁ&?— FRET PRI @W- Gt
07 UL O et 4

di q@aseN[("q}qu?yan@n@% PNET - gB)émy[]j'uer nore rel ates to pharnmaceuti cal

prepar ations armaceutical conpositions) which contain an effective

arount K[(C3-CoRAGI}-0(B)-NUOPOgpalkyll-(CHE {geryhl a (1) and/or its

physi ol ogi cal 'y acceptable salts and/or 1ts prodrugs and a
phar mach[{Ci1e@)ajkydleCep)-NEiC -Egalkyl-(Ci-Cp)hetesoeyclylpr e phar maceutical |y

acceptabl e carrier substances (or vehicles) and/or additives (or
exci pi elNi(&0-Cp)alkyl]-C(O)-N[(Cg-C1p)aryll2,
N[(C1-Cg)alkyl}-C(O)-N[(C5-C1p)heterocyclyllp, N[(Cg-C1p)aryl]-C(O)-(C1-Cg)alkyl,

15  N[(C5-C1g)heterocyclyl]-C(O)-(C1-Cg)alkyl, N[(Cg-C10p)aryl]-C(O)O-(C1-Cg)alkyl,
N[(C5-C1g)heterocyclyl]-C(O)O-(C 1-Cg)alkyl, N(aryl)-C(O)-(Cg-C1p)aryl,
N[(C5-C1p)heterocyclyl]-C(O)-(Cg-C1p)aryl, N[(Cg-C10)aryl-C(O)O-(Ce-C1o)aryl,
N[(Cs-C1g)heterocyclyl]-C(O)O-(Cg-C1q)aryl, N[(Cg-C10)aryl}-C(O)-NH-(C 1-Cg)alkyl,
N[(C5-C1q)heterocyclyl]-C(O)-NH-(C1-Cg)alkyl, N(aryl)-C(O)-NH-(Cg-C1g)aryl,

20 N[(Cs-C1g)heterocyclyl]-C(O)-NH-(Cg-C1q)aryl,
N[(Ce-C10)aryl]-C(O)-N[(C1-Cg)alkyll2,
N[(C5-C10)heterocyclyl]-C(O)-N[(C1-Cg)alkyllz, N[(Ce-C10)aryl]-C(O)-N[(C1-Cg)alkyl]-
(Ce-C1p)aryl, N[(C5-C1p)heterocyclyl}-C(O)-N[(C1-Cg)alkyl]- (Cg-C10)aryl,
N[(Cg-C10)aryl]-C(O)-N[(Cs-C1p)aryll2,

25  N[(C5-C1q)heterocyclyl]-C(O)-N[(Cg-C1p)aryll2, (Ce-C1p)aryl,
(C1-Cg)alkylene-(Cg-C1g)aryl, O-(C4-Cg)alkylene-(Cg-C1p)aryl, (C5-C1g)heterocyclyl,
(C1-Cg)alkylene-(C5-C1g)heterocyclyl, O-(C1-Cg)alkylene-(Cs-C1g)heterocyclyl,
wherein the (Cg-C1g)aryl or (C5-C1g)heterocyclyl may be substituted one to 3 times



10 The pharnmaceuticals can be admnistered orally, for exanple in the form
of pills, tablets, lacquered tablets, coated tablets, granules, hard and
soft gel avoro@zpeubes, sol utions, syruys, emnul sions, sBEPERIIG08564$
aerosol m xtures. Adm nistration, however, can also be carried out
rectally, for exanple in the formof suppositories, or parenterally, for
exanpl e i ntravenously, intranmuscularly or subcutaneously, in the form 15 of
i njection solutions or infusion solutions, mcrocapsules, inplants or rods,
or percutaneously or topically, for exanple in the formof ointnents,

sol ut i o halogennOHINDp, CE, 0-(C pCialkyiy(E.1-Cg)aliep ANbloe NH( e fatkyh) N{(C+-

aerosol s or nasal sprays. The pharnaceutical preparations according to the

i nvent i Gg)alky]p S Hg, C@QHHQ(@E@ -(C2eCh)adiyl, GONHE, (EhdChatkyleae-@-¢Cqne
skilled in the art, pharnmaceuti cal acceptable inert inorganic and/or

or gani c 6)aakyle60's%éalhw@eg @ﬁ@eo‘am{mv &wemlmmédﬁeﬁaomwl @ to the

d f t /Q h | o I

accept EMiA(Ce Cnandis wpﬁna%w ubs ntuﬁ%ﬁyégé?c%égﬁz%@n%%&é?qwaerw s,
t bI ted t b t t I t ble t

For “oxar & MermRe e is A ord oae R B S ERgu S5rin ik BRGRLROM SR | o
aci d or afthchetPlol ArylrhetéREYEIN s BHMbiats o% (EgIC ﬁ)%rw a84quo ﬁ%{él%%yc ignd

C
suppositories are, for exanple, fats, waxes, sem'solid am?n qgwd pol'yaol s,

nat ur al g@upsmagacebe Girttser stibstituted b@rbalrﬁalf‘yabf hetrercs(wmyl 20AEfnihgrgroie.
production of solutions, for exanple injection solutions, or of enulsions

or syrups are, for exanple wat er, saline, alcohols, glycerol, pol yol s,

iﬂﬁéﬁiﬁ%’feésf@?@&%P%@?%Qg?&l‘é‘%%@?%?@“ﬁ I ERACI R e S
of 100! YQ%H&W%@)Q@Gbgﬂé)blkgﬁ@ d))Oﬂ‘Et:(l@)a(m?eﬁzélkﬂahal%éﬁaN@j @@zng?ml ly

cont ai n about bout 90 % By wei conpounds of“'t he“fofnul a

(1) andChr (C1 m)awvlmmﬂ(eg @gﬂi@?%ﬂ@l RPEE(8)- (@ﬂxs 4)alkggi cal Iy

acceptabl e salts and/or their rugs. The ampount of active

i ngr edi @3- c«gocydimalkw(rﬁﬂ-moal}(yla@av m(O)Ns(Qqhgza)ajk;dm C(0)NHas M(T pbl e sal ts

and/or its prodrugs in the pharmaceutical preparations normally is from
about 0Cg)aliyllab Qﬂaﬁ(enwnep(t% @m@balyl fwhﬁremtibet(Cs €ooxarpmagbe fugtheb | n

addition to the active ingredients of the mula (1) and/or their
physi ol Bistitteq by (C1-Ca)alkyl, (C1-C4)alkylene-O- '@ gy

15 0-(Cq-Cg)alkyl-(Cg-C1g)aryl, or may be vicinally substituted by a O-(C1-C4)alkylene-
O group whereby a 5-8-membered ring is formed together with the carbon atoms the

oxygen atoms are attached to.

In monosubstituted phenyl groups the substituent can be located in the 2-position, the
20  3-position or the 4-position, with the 3-position and the 4-position being preferred. If a
phenyl group carries two substituents, they can be located in 2,3-position, 2,4-position,
2,5-position, 2,6-position, 3,4-position or 3,5-position. In phenyl groups carrying three
substituents the substituents can be located in 2,3,4-position, 2,3,5-position, 2,3,6-
position, 2,4,5-position, 2,4,6-position, or 3,4,5-position.
25
The above statements relating to pheny! 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
30 arylalkylene groups which can also be unsubstituted or substituted in the aryl subgroup



acceptabl e salts and/or prodrugs and to carrier substances, the

phar maceuti cal preparations can contain one or nore additives such as, for
exanpl e, Wwol2bevmo240di si ntegrants, bindggs, lubricants, weTiEPRMcAGTEHAL S,
stabilizers, enmulsifiers, preservatives, 10 sweeteners, colorants,
flavorings, aromatizers, thickeners, diluents, buffer substances,

sol vents, solubilizers, agents for achieving a depot effect, salts for
altering the osnotic pressure, coating agents or antioxidants. They can

al so contain two or nore conmpounds of the fornula (1) and/or their

hysi ol ogi cal | bl | d/ i
oy et e ap o i aRuBRe s 25k dr e ool Srina Mgtk 2 AR B iy Bre i
(1) th?oq%glgﬁ%b;ﬂenef 4-}p@@n¥l@diwér€’é!ai-n@ﬁﬂ@ﬁﬁénﬂ%ﬂo@w@h@t a specific overall

phar ma I'cal” profi of the pharmaceutical preparation. For exanple, a
hi ghly potent conmpound with a shorter duration of action may be conbi ned

x; th I?g%r‘éﬁ%@%ta%‘%‘@u%ﬁ%ﬁ@*e‘(%-@@h@%@h%hﬁ@%’%PS? A8 (GRS 4 "che formu a
f)hi/g ?co@%ﬁé?ncggﬂ%’r@ggr:ﬁ' e"éﬁgﬁé{ ee ng‘c/ﬁrr%cl)%s' %gﬁgtﬂ?ﬂgﬂ%ﬁ-g\%g@ Théi)alggll’ ection
of suchcdesl icRIBYNTC-CHRARARNEC - Ca0Iky 1 Wt (Op-@fglarpisiwhensin the

compou a (I') and/'or its physiologically acceptable salts

and/ or (' C18y3}?|rmg§,betmﬁh§h§mmnewdi a{C pOgpalkgk i ons can al so contain one
or nore ot her herapeutically or prophylactically active ingredients. 25

Wien usioygClekylonp@Hids-CF)atkyt O¢EqeCg)alky-(CheC rpaeylcanmayrbe wicinally wi de
limts and, as is custonmary and is known to the physician, is to be suited
to the subdtittited by a Oofiti-Ciydaikylene<dgroumwhereliad Scsremperaskiieg issformgd
exanpl e, on the specific conpound enployed, on the nature and severity of
t hdOdi stegsther avithethercasben ateshs throxyern alnsare aadhakiful e of

adm ni stration, or on whether an acute or chronic condition is treated or
whet her prophylaxis is carried out. An appropriate dosage can be

est abl i Fiedensianand Prefeineal substituents ef (0giG 1 RPanhand(CsHe | gireiteracyalyt . | n
general, the daily dose for WO 2007/ 000240 31 PCT/ EP2006/ 005648 achi evi ng
t he desgmoegsmemube sombired aithithe geingralrandaprefarredb drtinitians pbabauRBD R to
about 100 ny/ kg, preferably fromabout 0.1 to about 50 ng/kg, in particular
f r om abBgt Rg, R7, Rg, n and L as described above.

15
The present invention therefore also relates to the compounds of the formula (1) and/or
their physiologically acceptable salts and/or their prodrugs for use as pharmaceuticals
(or medicaments), to the use of the compounds of the formula (l) and/or their
physiologically acceptable salts and/or their prodrugs for the production of

20 pharmaceuticals for the treatment and/or prevention of diseases associated with Rho-
kinase and/or Rho-kinase mediated phosphorylation of myosin light chain
phosphatase, i.e. for the treatment and/or prevention of hypertension, i.e. pulmonary
hypertension and ocular hypertension, peripheral circulatory disorder, angina pectoris,
cerebral vasospasm, asthma, premature birth, hyperaggregability of platelets,

25  Peripheral Occlusive Arterial Disease (PAOD), Chronic Obstructive Pulmonary
Disease (COPD), cancer development, erectile dysfunction, arteriosclerosis, ischemic
organ failure (end organ damage), fibroid lung, fibroid liver, liver failure, fibroid kidney,
renal glomerulosclerosis, kidney failure, organ hypertrophy, prostatic hypertrophy,
complications of diabetes, blood vessel restenosis, atherosclerosis, cancer, cardiac

30 hypertrophy, heart failure; ischemic diseases; inflammation; autoimmune diseases;

AIDS, osteopathy such as osteoporosis, brain functional disorder, infection of digestive



0.1 to about 10 ng/kg, (in each case in ng per kg of body weight). The
daily dose can be divided, in particular in the case of the adm nistration
of rel atiwelzpovmpyye anounts, 5 into sewegral, for exanpl @CZ/EP006/005648 par t
adm ni strations. As usual, depending on individual behavior it may be
necessary to deviate upwards or downwards fromthe daily dose indicated.
Furt hernore, the conpounds of the formula (1) can be used as synthesis
intermediates 10 for the preparation of other conpounds, in particular of
ot her pharnmaceutical active ingredients, which are obtainable fromthe

£ oth . . : : _ .
ol 11 o gy SactRlE: tebats. el JEEAERIGR Do R SURGHThe FerBbpa-biceBRkeR, O
pr epar eshdpGdieiinegs disdage. fol |l owi ng 15 exenplified conpounds w t hout

limting the scope of the clainms. In general, protective groups that may
still be present in the products obtained in the coupling reaction are

t hen femlﬁg%%t ﬁﬁﬁé@@@@w&wr@%m% Rg?ﬁ'ﬂ%@utic\%ﬁ{)tﬁﬁﬂé%ns rotecting

groups, 1In - but oxycar group S a protected form
of ) apharmatouticgr compositions)evhiiep contain ed, effectiee avomwerdf adi léast onehe
am di no group, by treat t with trifluoroacetic acid. al read

bl ai nePaEGR iecforauR hand bhis s RAER Arceptale <ghe pUTdS be

gener at r Lyt . | 1ol j bij O a
By ol B B B o o e e
(1) canatdeptatile caanen substancedsy(ok nehiclgs) andiareadditiees| (or gxaipieiits). a react i on

m xture containing a final conmpound of the formula (1) or an internediate
is worked up and, if desired, the product is then purified by customary

pr oges Sehe bRANatSuticaRsEars bilddpsinisfere@eoraly, foF xampRpl the férms YRphiesi zed
conpound can be purified using well known nethods such as crystallization,

chr omat ta@ﬂeip,ﬁgmﬁuer:ed taﬁm,wamwﬁsggrwﬂe%hm@ad|50ﬁtgeiat'tm¢@mlﬁgr aphy
RP- HPLC i , : i ze,
Char ge. SHUFbR Su erigeBns DRI ol Es g nishtes KB Ealth ot nods

such ashanevér, 8eh GIsEBe eaffedo@ rssialy, 1P e3aMpIO A foRR HGSUPPBEROTES) ¥r648
NVR, IR and nmass spectronetry (MS) can be used for characterizing a
conpoungaighterally, for example intravenously, intramuscularly or subcutaneously, in"the form
15  of injection solutions or infusion solutions, microcapsules, implants or rods, or
percutaneously or topically, for example in the form of ointments, solutions or tinctures,

or in other ways, for example in the form of aerosols or nasal sprays.

The pharmaceutical preparations according to the invention are prepared in a manner
20  known per se and familiar to one skilled in the art, pharmaceutically acceptable inert
inorganic and/or organic carrier substances and/or additives being used in addition to
the compound(s) of the formula () and/or its (their) physiologically acceptable salts
and/or its (their) prodrugs. For the production of pills, tablets, coated tablets and hard
gelatin capsules it is possible to use, for example, lactose, corn starch or derivatives
25 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
30 carrier substances for microcapsules, implants or rods are, for example, copolymers of
glycolic acid and lactic acid. The pharmaceutical preparations normally contain about

0.5 to about 90 % by weight of the compounds of the formula (l) and/or their



the invention. It is understood that nodifications that do not
substantially affect the activity of the various enbodi nents of this

i nvent i orweanreowaeisaded within the invemp on disclosed 5PREEPRIV6/005648
Accordingly, the follow ng exanples are intended to illustrate but not
limt the present invention. LCVMS nethods 10 Method #1 Col um: YMC

J' shere 33x2 4pm gradi ent (AcNt+0. 05% TFA) : H20+0.05% TFA; 5:95 (Omn) to
95:5 (2.5 mn) to 95:5 (3 mnmn) 15 Method #2 Col unm: YMC J' shere 33x2 4Nm
gradi ent (AcN+0.05% TFA) : H20+0. 05% TFA, 5:95 (Omin) to 95:5 (3.4mn) to

acnv0. OREER Bisgl SEceltHbl i 4oy ey oSS TRESmagR @Rl tibe (1 1o
#Top 25ngridiamt of tME fofiviuild (B pinelrer iy $6108124Ry acégptgbdsaity afl/or its

96%H20( 0. 05%FA) 2. Om n- 95%ACN;, 95%ACN bi s 2. 4nj n; 4%A 2.45m n Buj | di ng
bl ock syiedRase the Phagngssuiical prepaatings sognally is figm 66 ingbaudt 1000

5 br o 19: RETREEYHEILTORI G GhGORETE & 0 174 5 oty o

am mpacet al dehyde di met hyl acetal and 250 nL of toluene were heated to

reflux for h i n -Stark .
were di lg\tqqqi&p g;lf Ieagﬁﬁ/e?ﬁgr%d?ena}tg of ﬁ%)?orr%tu'llg(l) ggcl:i o??l%eir B ygl)é o%?(;sallryeagent

acceptable salts and/or prodrugs and to carrier substances, the pharmaceutical
preparations can contain one or more additives such as, for example, fillers,
disintegrants, binders, lubricants, wetting agents, stabilizers, emulsifiers, preservatives,
10 sweeteners, colorants, flavorings, aromatizers, thickeners, diluents, buffer substances,
solvents, solubilizers, agents for achieving a depot effect, salts for altering the osmotic
pressure, coating agents or antioxidants. They can also contain two or more
compounds of the formula (1) and/or their physiologically acceptable salts and/or their
prodrugs. In case a pharmaceutical preparation contains two or more compounds of
15 the formula (1) the selection of the individual compounds can aim at a specific overall
pharmacological profile of the pharmaceutical preparation. For example, a highly
potent compound with a shorter duration of action may be combined with a long-acting
compound of lower potency. The flexibility permitted with respect to the choice of
substituents in the compounds of the formula (1) allows a great deal of control over the
20 biological and physico-chemical properties of the compounds and thus allows the
selection of such desired compounds. Furthermore, in addition to at least one
compound of the formula (I) and/or its physiologically acceptable salts and/or its
prodrugs, the pharmaceutical preparations can also contain one or more other
therapeutically or prophylactically active ingredients.
25
When using the compounds of the formula (I) the dose can vary within wide limits and,
as is customary and is known to the physician, is to be suited to the individual
conditions in each individual case. It depends, for example, on the specific compound
employed, on the nature and severity of the disease to be treated, on the mode and
30 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



5 the crude product ( approx. 37 g) was used for the next step w thout any
additional purification. The imne was dissolved in 240 nL of THF. 11.1 nL
(12.6 g, woar®/memp) of ethyl chlorof gqmate were addedPATGPASH0HHS OC.
After stirring for 5 mnutes 24.3 nL (23.2 10 g, 139.2 mol)

triethyl phosphite were added dropwi se. The m xture was stirred for 18 h at
roomtenperature. Then the solvents were distilled off. Excess reagent was
renoved by repeated addition of 100 m t ol uene and evaporation of the
solvents. The P, N-acetal (approx g ) was used for the next step

W € homa&ﬂ%!wﬁgqhé 488ited ré’é”lfhs ih G é&’urlt \g@@é@iﬁ&%ﬁ?@% fromrabol0.0$%2 9

465. 2 taniumitetrachl ori de an rmwere heated to
refl ux albsut40hmgity: preferably froms about @d torabicest 58rmdgiidge irpparticatar inuabedt t o

oY ooy, S8 PR ol R BBl BB e con
PS8 B NSRRI it Bt i oty
|vs 51 zinto §6‘€brel\/lfbf) exarBple. B 3ror 49part gdnaisBations. )As)usm} eepmcnn@@ned at 0C

t | 6- I
o oe bbb entied s hon R A AP AR S e 0 ™
NaHCGO3- &&M@éé@m‘ﬂ%té@ded to adjust the pHto 8. Extraction wth

chl orof ormf 1 sopropanol (3/1) foll ovved by drying over sodium sulfate and
renoval of the sol vents gave 2,7 g (64% of conpound 1. WD 2007/000240 34

PCT/ EP2006/ 005648,,' H- NVR 38
(1 H, dl(-J 8{1 EImoTe, p&% con?p%r(\éiq_oaws qz?rmhlla (Igc%ﬁ ﬂ%%set}i a}ﬁs%rﬁh?ﬁs rit HN/Ea artﬁs8
224 Moy thé réﬁd)rh enbiher icohfiotrdisainesartietiar @VBtH@s@iiihéﬁﬁaUéutr@I blatige
procedur e: uor o-i soqui nol i ne-6-0ol (2)

lngredlents which are obtainable from the compounds of the formula |, for example by

introduction of substituents or modification of functional groups.

The compounds of the formula (l) can be prepared according to the following

15  exemplified compounds without limiting the scope of the claims.

In general, protective groups that may still be present in the products obtained in the
coupling reaction are then removed by standard procedures. For example, tert-butyl
protecting groups, in particular a tert-butoxycarbonyl group which is a protected form of

20 an amidino group, can be deprotected, i. e. converted into the amidino group, by
treatment with trifluoroacetic acid. As already explained, after the coupling reaction
also functional groups can be generated from suitable precursor groups. In addition, a
conversion into a physiologically acceptable salt or a prodrug of a compound of the
formula (I) can then be carried out by known processes.

25
In general, a reaction mixture containing a final compound of the formula (l) 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

30 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,
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H NVR (d6-DVBO): b = 10. 84(1H s), 9.21 (1 H s), 840 (1 H d, J
Hz), 7.67 (1 H 10d, J = 5.8 Hz), 701(2H, m. Ms: mz = 164
wbl2oemmeissoqui nol i ne- 6- oI (3) 32—1 F 15 ' H NrRT(mptooclbeks 8
(1 H s), 9.07 (1 H s), 833 (1 d, J =5.6 H), 7.88 (1 H,

4Hz), 7. 64(1H, d, J=5. 6Hz) , 731(1H d J =8.6 Hz). M5 mz = 164

8- Met hyl -i soqui noline-6-o0l (4) OH [-ZZ N 20 "' H NWVR (d6-DVSO) :
(1 H s), 9.47 (1 H s), 842 (1 H d, J =6.5H), 811 (1 H d, J

Hz), 7.31 (1L H, s), 7.25 (1L H, s), 2.76 (3H, s). Ms: niz = 160 (NH+).

7/ 000240 35 PCT/ EP2006/ 0
M

&R ondyass eesiogp ) of v e Yo eSERIGE pafgeafl o

= 6.5 Hz), 7.35 (1 H 7. 25 ,
theg\;%t@H s) 5|vs m z _)174( ( 5 (LH s, 271

Ih;sl umdaathmoddhahmod+fmlatl(>6$ trm do ncptsurb;atqmwmgpt the activityof the 1 s)

\ﬁmoy)s er‘gt_)%né'\_e og h,lé ﬂvggtl?gﬁre él';qluéec?glltﬁﬂ‘l tﬁe ln\;é)ntﬂjn disSioBed2)

herein. Accordingly, the following examples are intended to illustrate but not limit the

present invention.
LCMS methods

Method #1
Column: YMC J’'shere 33x2 4pum
gradient (AcN+0.05% TFA) : H20+0.05% TFA, 5:95 (Omin) to 95:5 (2.5 min) to 95:5 (3

min)

Method #2

Column: YMC J’'shere 33x2 4um

gradient (AcN+0.05% TFA) : H20+0.05% TFA, 5:95 (Omin) to 95:5 (3.4min) to 95:5
(4.4min)

Method #3
Column: YMC J’shere 33x2 4um
gradient AcN+0.08%FA : H20+0.1%FA, 5:95 (Omin) to 95:5(2.5min) to 95:5(3min)

Method #Top

Column: YMC YMC J'sphere ODS H80 20X2 1 4p

gradient 0 min 96%H20(0.05%TFA) 2.0min-95%ACN; 95%ACN bis 2.4min;4%ACN
2.45min

Building block syntheses

7-Bromo-isoquinoline-6-ol (1)



M. mz = 174 (MH+).  6-Hydroxy-isoquinoline (7) O4 15 LCVS Method # 1,
retention tine 0.14 mn, detected nmass 146.08 [ MtH| +

5- Chl or 0iwOQuémOdI4ne- 6-0l (8) CI OH 2@30.61 nL (1.02 gPCTER20MGODI64DT

sul furyl chloride were added to a solution of 1.0 g (6,9 nmmol) of conpound
7 in 30 nL of dichloromethane. Three drops diethyl ether were WO

2007/ 000240 36 PCT/ EP2006/ 005648 added and the reaction was stirred at
roomtenperature for 5 h. The solvents were renoved by distillation and
the remai nder was treated wi th aqueous NaHCO3 sol ution. The precipitate
was filtered, washed with water and dried tongji ve 1.1 g (89% of conpound
8 as a green-yellowsolid. 51 KR AI6RBIMB0) : 6 = 11.37 (1 H, s), 9.18 (1
H s), 850 (1 H d, J =6 Hz), d,J=8.8Hz), 7.83 (1 H J =26
Hz), 7.44 (1 H d, J = 8.7 Hz). NS_-A g(M—H).

g- Br onoi soqui nol i ne-6-ol (9) Br OH N 10 7.9 hi (19.18 g, 120 nmol ) of

rom ne r 0, | 7

conpoun%g\g (ﬁﬁ%@%{;ﬁ)’ §W€E‘f’8§’3¥ ﬁ}%Hgm%’?g%mte@ déf?ﬂ 'ﬁrng.g (i%t%(e)?mﬂ?rn?ﬁ?g for
2 h et hyfl ararehataildes deddietthyiazetal erid2 Gt oftslUenet weredheated te defhix for

ethyl acetate and dried. Agqueous HCO3 | uti dded,. full Th
or cei pi € BUSE3 LA SIaTE EPAS,SONER APd BXHEFTIaPtest BB AITER okl

‘;} } iy at gr@g?lé‘ 8?5& Rt (SippREY 13799 PRYE uséd 1dBthe SR YepvithSiPA Sdditiasamn

purification.

The imine was dissolved in 240 mL of THF. 11.1 mL (12.6 g, 116.3 mmol) of ethyl
chloroformate were added dropwise at 0°C. After stirring for 5 minutes 24.3 mL (23.2

10 g, 139.2 mmol) triethylphosphite were added dropwise. The mixture was stirred for 18
h at room temperature. Then the solvents were distilled off. Excess reagent was
removed by repeated addition of 100 ml toluene and evaporation of the solvents. The
P,N-acetal (approx. 62 g ) was used for the next step without any additional
purification.

15
The P,N-acetal, 51.3 mL (88.2 g, 465.2 mmol) titanium tetrachloride and 300 mL
chloroform were heated to reflux for 48 h. The mixture was poured on ice and the pH
was adjusted to 9 by using agueous ammonia. Repeated extraction with ethyl acetate
followed by removal of the solvents gave 14.8 g (53%.) of 7-bromo-6-

20 methoxyisoquinoline.
"H-NMR (ds-DMSO): = 9.16 (1H, s), 8.46 (1H, d, J = 5.9 Hz), 8.46 (1H, s), 7.76 (1H,
d, J =5.9 Hz), 7.51 (1H, s), 4.01 (3H, s).
MS: m/z = 238 (MH").

25 3.6 mL (9.5 g, 37.8 mmol) of BBr; were added at 0°C to a solution of 4.5 g (18.9 mmol)
7-bromo-6-methoxy isoquinoline in 30 mL dichloromethane and stirred for 18 h at room
temperature. Aqueous NaHCO;3-solution was added to adjust the pH to 8. Extraction
with chloroform/isopropanol (3/1) followed by drying over sodium sulfate and removal

of the solvents gave 2,7 g (64%) of compound 1.



1HNWR (d6-DVSO): S =11.30 (1 H s), 9.13 (1 H, s), 848 (1 H d, J =5.9
Hz), 8.02 (1 H d, J=8.8 Hz), 7.78 (1H, J = 5.9 Hz), 7.40 (1H, d, J = 8.8
Hz). NM5: WD2007/@0240( MH+) . 20 5-1 odoi s%qlui nol i ne- 6- ol ( POY/EP2@K6I003dA%Ier
argon atnosphere 1.77 g (12.2 mmol) of conpound 7 were added to a sol ution
of 5.0 g (13.5 mml) bis(pyridin)iodoniumtetrafl uorobo rate in 100 nL of
dry 25 dichl oronet hane. A solution of 2.4 nL (4 g, 26.8 mmol)
trifluoronmethane sulfonic acid in 20 nL dry dichl oronmet hane was added
dropwi se at 0C and the m xture was stirred for 3 hours at room

2007/ 0003 NBAdENEE300 3/ DEBRES Sh Evh? b eBd ARl & PR CERL Rriccs

solutio I Ch [t s filtered, vvashed with water and dried to
yi el d 38 @ﬂ@ 7?'4 ) o 10 as a beige solid. ' H NVR (d6-DVBO): 8 =
9.09 (1MS: m/)z 224 TMHI)H, d, J = 6.1 Hz), 8.04 (1 H d, J=8.8 Hz), 7.76
(1HJ:61Hz)737(1HdJ:8.8Hz).5|\/|5:n12:272(M—|+).

4- (5- Brono-i soqui nol i n-6-yl oxy) - pi peridi ne-1-carboxylic acid tert-butyl

estgf (ﬂ% folﬁfm%@mteh’n%/atés Wer@s%@ché@z@& M&@lgprﬁdﬁr@m' ) of diethyl

azo di carboxylate were added to 10 mmol) of pol ynmer-bound
tri phenyl phosphi ne (PS-PPh3, approx. 1 6 mml/g Argonaut) in 250 nL of
di chl Orgrﬁagr%nlsoqumof:ne% Isésrred for 15 min. 4.45 g (19.9 mol) 5-

N OH

|
N~

F
'H-NMR (ds-DMSO): & = 10.84 (1H, s), 9.21 (1H, s), 8.40 (1H, d, J = 5.8 Hz), 7.67 (1H,
10 d,J =5.8Hz), 7.01 (2H, m). |
MS: m/z = 164 (MH").

7-Fluoro-isoquinoline-6-ol (3)

N OH

N
= F

15 'H-NMR (ds-DMSO): & = 11.06 (1H, s), 9.07 (1H, s), 8.33 (1H, d, J = 5.6 Hz), 7.88 (1H,
d,J=11.4 Hz), 7.64 (1H, d, J = 5.6 Hz) , 7.31 (1H, d, J = 8.6 Hz).
MS: m/z = 164 (MH").

8-Methyl-isoquinoline-6-ol (4)
OH

20
'"H-NMR (ds-DMSO): 6 = 11.55 (1H, s), 9.47 (1H, s), 8.42 (1H, d, J = 6.5 Hz), 8.11 (1H,

d, J=6.5Hz), 7.31 (1H, s), 7.25 (1H, s), 2.76 (3H, s).
MS: miz = 160 (MH").



brono isoquinoline-6-o0l (9), 4.0 g (19.9 mmuol ) Boc- (4-hydroxy) pi peridi ne
and 4.1 nL (3.0 g, 29.8 mol) triethyl am ne were added. The m xture was
shaken f owO26ev/0014e pol ymer was renoved by filtration POTGRI6TRIcHE e and
the solvents were distilled off. 20 15 nlL dichl oronet hane were added and
the precipitate was isolated by filtration. The crude product (8 g) was
purified by flash chronmat ography using ethyl acetate/n- heptane as el uent
to give 4.78 g (60% of corrpound 11. "H NWR (d6-DVBO): 8 9.24 (1 H, s),
897(1H s), 856 (1 H d, J =6 Hz), 820 (1 H d, J 9 Hz), 7.85 (1

ADRS ( H86FHHnZ1<)eTyg§o Efgfohﬁ 6ol &)= (9 Hz), 5.02 (1 H m, 3.58 (2H m, 20

2H, m, 1.41 (9H, s). Ms. mz = 407
(MH). The foll ow ng bUI|dI ng bl ocks were sy@hHhesi zed accordi ng to this
pi peri di n-1-carboxylic acid

B8 P

met hod: 25 4-(5-1 odo-i soqui nolin-6 y
tert-butyl ester (12) WO 2007/ 008240 /| EP2006/ 005648 O N0 Ny O
R (CDCI3): 8 =9.04 (1 H s9),
9 Hz), 7.86 (1 H d, J =6 Hz),

usi ng conpound 10 as starting mat

8.55(1H,d,J:6Hz)793(1Hd =
727(1HdJ—9Hz)487(1H .66 (4H, n),193(4Hn)1485
9H, I 6- 1
! car borgHRPEORFOR S P %):L SUPEG B R0 O3 pepts Ll
ZtO?r Zl E’tﬂﬁﬁfa% ), 7-@5/EE1N’E‘?5)1®2§(14H seRent (3Hy 9)] PBSI3H3 sii n, det ected nass

MtH) +
4- 5 (4VB; 5V/8=TE{4 B hy! - 1, 3, 2] di oxabor ol an- 2-yl ) -i soqui nol i ne- 6-yl oxy] - p
i peridin-1- carboxylic acid tert-butyl ester (14)

5, 8-Dimethyl-isoquinoline-6-ol (6)

OH

'H-NMR (ds-DMSO): 5 = 11.55 (1H, s), 9.52 (1H, s), 8.47 (1H, d, J = 6.8 Hz), 8.26 (1H,
10 d, J =6.8Hz), 7.42 (1H, s), 2.76 (3H, s), 2.42 (3H, s).
MS: m/z = 174 (MH").

6-Hydroxy-isoquinoline (7)
| N OH
N~
15

LCMS Method # 1, retention time 0.14 min, detected mass 146.08 [M+H]"

Cl
I N OH
N A

20 0.61 mL (1.02 g, 7.6 mmol) of sulfuryl chloride were added to a solution of 1.0 g (6,9
mmol) of compound 7 in 30 mL of dichloromethane. Three drops diethyl ether were

5-Chloroisoquinoline-6-ol (8)



OB ~OI NO N/ vy 15 O A solution of 0.55 g (1.34 nmol)

4- (5- brono-i soqui nol i n-6-yl oxy) - pi peridine-1 carboxylic acid tert-butyl
ester (1lWwoizno7idod of DMSO was added a mxture of 1POTEP2¢06/0056a310I )

bi s( pi nacol at o) di boron, 0.78 g (8.0 mm?) K2CO3 and 29 ng (0.03 eq.)
Pd(dppf) C12. Argon was bubbl ed through the m xture for 30 mn and then the
reaction WD 2007/ 000240 39 PCT/ EP2006/ 005648 mi xture was heated in a

m crowave reactor (CEM Di scovery) to 100C for 60 mn. After cooling to
roomtenperature water was added. The m xture was extracted with ethyl

T oA %@rﬂ heafarption s gtTe HERiomh BSmBERSE a8y R S0TEn S e
conpou fdié’ﬂllz%tﬂarﬁ@hd the Ferh&iMBeMahb At dfed witheiUEOLRNAHC® 3 lsoh@idT. N,

det ecte mass
4- (5- qlﬁmmpr@mqtatewamﬂltarsedowwh@d péthiviatae and ghiegdryaive 1akcd §89%) ©f but yI

ester N ~.O t h 47 0.4 I f
Zn(CI\l)ZCOAﬁBO'ﬂdﬁ(f 519 ‘i’?’bﬁe@dy ggflgflgd?lggﬁg)i %fg :(rjged tgga(sol umn) 6(2) ngy
(0.4 m“i’”\ll\ﬁﬁi 66-(3%@09@-'18103111 ﬂqlé)ngfwa Yip>ey) 8 BOREH, @i Ue- 6 HeAr 8ooyHiH; aci d

tert-butyl ester DVF. The reaction was heated for 5 mnutes to
150C i rdaJ=rr8x8r|d2\)avé886(atlt dr= 6 &Y Dddddvedyy = &f7tldz).cooling to room

t enper re wat thyl acetate were added. The m xture was filtered
t hr ougﬂﬁﬁgelm/'f’e %\%aﬂg'dfwlth _ethyl acetate and concentrated to yield 176 ng

of 15 conpound 15. MS: m'z = 354 (MH).

4- (7- Cyano-i soqui nol i n-6- Yl oxy) pi peri di ne-1-carboxylic acid tert-butyl
ester (8®romoisoquinoline-6-o

Br
| N OH
N~
10

7.9 mL (19.18 g, 120 mmol) of bromine were added dropwise to a suspension of 17.42
g (120 mmol) of compound 7 in 250 mL of chloroform at room temperature. After
stirring for 2 h ethyl acetate was added. The precipitate was filtered, washed with ethyl
acetate and dried. Agueous NaHCOQj; solution was added carefully. The precipitate was
15 filtered and washed with NaHC O3 solution until the filtrate had a pH of 8. Drying gave
23.78 g (88%) of compound 9 as an off-white solid.
'"H-NMR (ds-DMSO): 6 = 11.30 (1H, s), 9.13 (1H, s), 8.48 (1H, d, J = 5.9 Hz), 8.02 (1H,
d, J=8.8 Hz), 7.78 (1H, J = 5.9 Hz), 7.40 (1H, d, J = 8.8 Hz).
MS: m/z = 224 (MH").
20

5-lodoisoquinoline-6-ol (10)

N OH

I
N~
Under argon atmosphere 1.77 g (12.2 mmol) of compound 7 were added to a solution
of 5.0 g (13.5 mmol) bis(pyridin)iodonium tetrafluoroborate in 100 mL of dry
25 dichloromethane. A solution of 2.4 mL (4 g, 26.8 mmol) trifluoromethane sulfonic acid
in 20 mL dry dichloromethane was added dropwise at 0°C and the mixture was stirred

for 3 hours at room temperature. The solvents were removed by distillation and the



O NyO O 20 Under argon atnosphere 35 ng (0.3 mml) of Zn(CN)2 and 17 ngy
(0.05 eq) of Pd(PPh3)4 were added to a solution of 122 ng (0.3 nmol) of

4- (7- br orNOI28GDAH0] | n- 6- yl oxy) - pi peri3gi ne- 1- car boxyl i ®CAFIPAGHNIG4DH UL V|
ester (13) in DMF. The reaction was heated for 5 minutes to 150Cin a

m crowave reactor (CEM Di scovery). After cooling to roomtenperature water
and ethyl acetate were added. The m xture was filtered WO 2007/ 000240 40
PCT/ EP2006/ 005648 through Celite, washed with ethyl acetate and
concentrated. The crude product was purified by preparative HPLC to yield

7 %@W&S é’gité(f% :gglht%Bgs*la‘HCb%ts%Mtioﬂ” TheBrediPRat® \Nas ﬂﬁé% ed

mass 354. o- 1 soqui nol i'ne-6-yl oxy)- piperidin-|-
car boxwasheatwith tvmtér bnd grieddo gield 872 g (83%) ofmompcmndd Qaderbeiggselid.

at nosphere 40 pL (0. 04 mmuol N f i ne,
5.5 O B 80000 9 a1t oo BB T, € Sy o
sol uti 1 g ZTEP} f

4-(5- |8§88 g%qﬂl n%11|qr11%) g)xkg)/)dﬁllpesr?dlr)l 1-carboxylic 10 acid tert-butyl
est&r (M8) ni/n _2_2'm;(MH*))I\/SO The m xture was heated to 60C for 18 h. NaN3,
NaOH and L-proline were added in the same anounts again and the reaction
was heated to 60C for 5 h. After cooling to roomtenperature water was

added. I ?@ BrBﬁ\%Cfngﬁi?\Toﬁn ﬁg;;(y) m%?éﬁ@me“@%ﬁ%i%@ BelePleptb @yregiet eA)i n vacuo

to giv of ¢C oun was used W thout any additional
pyrlf!catlon 15 IVB m z 370 BrMH+) . 4- (5- Ami no- i soqui nol i ne- 6-yl oxy) -
pi peridin-1 - carboxylic acid t rt-b@yl ester (18) NH2 O

X

N UlroY

3.75 mL (4.15 g, 23.8 mmol) of diethyl azo dicarboxylate were added to 12.7 g (19.9
10  mmol) of polymer-bound triphenylphosphine (PS-PPh;, approx. 1.6 mmol/g, Argonaut)
in 250 mL of dichloromethane at 0°C and stirred for 15 min. 4.45 g (19.9 mmol) 5-
bromo isoquinoline-6-ol (9), 4.0 g (19.9 mmol) Boc-(4-hydroxy)piperidine and 4.1 mL
(3.0 g, 29.8 mmol) triethyl amine were added. The mixture was shaken for 16h. The
polymer was removed by filtration through Celite and the solvents were distilled off. 20
15  mL dichloromethane were added and the precipitate was isolated by filtration. The
crude product (8 g) was purified by flash chromatography using ethy! acetate/n-
heptane as eluent to give 4.78 g (60%) of compound 11.
"H-NMR (ds-DMSO): § = 9.24 (1H, s), 8.97 (1H, s), 8.56 (1H, d, J = 6 Hz), 8.20 (1H, d,
J=9Hz), 7.85(1H, d, J=6 Hz), 7.75 (1H, d, J = 9 Hz), 5.02 (1H, m), 3.58 (2H, m),
20 3.40 (2H, m), 1.91 (2H, m), 1.70 (2H, m), 1.41 (SH, s).
MS: m/z = 407 (MH").

The following building blocks were synthesized according to this method:

25  4-(5-lodo-isoquinoline-6-yloxy)-piperidin-1-carboxylic acid tert-butyl ester (12)



N NyO Under argon atnosphere 600 pL (0.6 mmol) of 1 N NaOH, 13.8 ng (0.12
nmmol) L 20 proline, 7.6 ng (0.04 nml) of Cul and 52 ng (0.8 mmol) of NaN3
wer e addewlot200720005st0l uti on of 163 ngy (0.4 Mol ) PCT/EP2006/005648

4- (5- brono-i soqui nol i ne- 6-yl oxy) - pi peridin-1-carboxylic acid tert-butyl
ester (11) in 0.6 nL of water. The m xture was heated to 95C for 3 hin a
m crowave reactor (CEM Discovery). After cooling to roomtenperature water
and ethyl acetate were added. The m xture was filtered through Celite,
washed with ethyl WO 2007/000240 41 PCT/ EP2006/ 005648 acetate and
concentrated. The crude product es purified by preparative HPLC to vyield
42 nmg of conpound 18 (containing some 11 as inpurity). LCVS Method # 4,
retention time 0.97 mn, C

4- (7- Vi nyl -i soqui nol i n- 6
ester (19) 0O NNY O ere340

tributyl-vinyl-stannane l % 7 1 nmg of Pd(PPh3)4 (0.1
eq.) were added to a sol ution of 364 ng of 4-(¥-Brofo-
i soqui nol i ne- 6-yl oxy) - plperldln 1 -carboxylic dcid tert-butyl ester (13)

(0.98 mml) in (ﬁ\? agﬁluen .The reaction was heated to 100Cin a
m cr owa¥" 8881"(9”"8 S Bt Nf%r 1 h. After cooling to room

t enper at ng e I r T, Mt dr 8 = @) f7 8BeEr ed
t hr ough FQ%WF?%% tgl‘l 3%“&2? g\%‘(‘?ﬂ g gd@g\lcz%tﬁa?gr(gnd concentr)at ed.

The crudd, gt ddi6tHz)AE. aau(mH iced=t% Ha) et})&Mﬂva)l-lB’lﬁé @, yne 1P 681,rm).(848 %)

of 5c bj_nd 19. LCVS Method # 4, retention tine 1.19 mn, detected mass
355. S+ The fol l owi ng building bl ocks were synt hesi zed accor di ng to

this rreM@qlanZ_O4§5 (,ﬁHV) nyl - i soqui nol i n- 6-yl oxy) - pi peri di ne- 1-carboxylic
acid tert-butyl ester (1 9A) O N NyO

4-(7-Bromo-isoquinoline-6-yloxy)-piperidin-1-carboxylic acid tert-butyl ester (13)
2000
N N 0]
Z Br \n/ ﬁ/
O

10  using compound 1 as starting material
LCMS Method # 4, retention time 1.13 min, detected mass 407.4 [M+H]*

4-[5-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-isoquinoline-6-yloxy]-piperidin-1-
carboxylic acid tert-butyl ester (14)

o_ O

OOy

A solution of 0.55 g (1.34 mmol) 4-(5-bromo-isoquinolin-6-yloxy)-piperidine-1-
carboxylic acid tert-butyl ester (11) in 14 mL of DMSO was added to a mixture of 1.0 g
(4.0 mmol) bis(pinacolato)diboron, 0.78 g (8.0 mmol) K.CO3; and 29 mg (0.03 eq.)
Pd(dppf)Cl.. Argon was bubbled through the mixture for 30 min and then the reaction



O wusing conmpound 11 as starting material LCVS Method # 4, retention tine
1.11 mn, detected mass 355.4 [ MtH] + 25

4- (7- Thi opbens7d0yi4ei soqui nol i n- 6- yl oxy)sgpi peri di ne- 1- carbwpreos/essigl
tert-butyl ester (20) WO 2007/ 000240 4Z PCT/ EP2006/ 005648 0 NN~-O S O
usi ng conpound 13 and tri butyl -t hi ophen-2-yl-stannane as starting
materials. LCMS Method # 4, retention time 1.26 mn, detected mass 411.5
[ MMH + 5 (2, 2- Di net hoxy-ethyl)-(4-fl uoro-benzyl)-amne (21) O F ONH
12.4 g of 4-Fluorobenzal dehyde were dissolved in 100 nL of toluene and

reacted with 10 A t al I t

or) PO GaES hep T bRERRR Ao SRV PR BEA B PG Or efln’ Bfter
appar at gisolinghte réemehtierafife dteraes a‘-d@eﬁoﬂfhedﬁmwe@vésr axtractediviith staylr at ed
sodi um bi carbonate, water and brine, dried over, magnesium sul fate and

evapor aaeatateo Adtey femevahoidhe rs@th@rﬁ thl peadugh wasiiselgtertby flash ebtomatography
th |
e S OB S 0 B G0 3 15 70 e

evolsut i cOMSMethde# 15 r@tléﬁabn githe TIBOmiM eletedtot incassv33 8\[pdtjat ed to
dryness, taken up in dichloromethane and washed twice with water. The
organi c Iayer was extracted with brine, dried over magnesium sulfate and

f
Fur e her S SoRrE8G PR BERY B BE T AR RS Dot ect e
mass: 182.1 (MOwe ), 214.2 (M-¥). 20
N- (2, 2-Di net goxy- et %yl ) - N-(4(fl lll ro benzyl) - 4- net hyl - benzenesul f onam de

(22)
Y
N~ N\ﬂ/oﬁ/
- o)

Under argon atmosphere 47 mg (0.4 mmol) of Zn(CN), and 23 mg of (0.02 eq)

10  Pd(PPhs)4 were added to a solution 62 mg (0.4 mmol) of 4-(5-bromo-isoquinolin-6-
yloxy)-piperidine-1-carboxylic acid tert-butyl ester (11) in DMF. The reaction was
heated for 5 minutes to 150°C in a microwave reactor (CEM Discovery). After cooling
to room temperature water and ethyl acetate were added. The mixture was filtered
through celite, washed with ethyl acetate and concentrated to yield 176 mg of

15  compound 15.

MS: m/z = 354 (MH").

4-(7-Cyano-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (16)

SEQE

20 Under argon atmosphere 35 mg (0.3 mmol) of Zn(CN), and 17 mg (0.05 eq) of
Pd(PPhs)4 were added to a solution of 122 mg (0.3 mmol) of 4-(7-bromo-isoquinolin-6-
yloxy)-piperidine-1-carboxylic acid tert-butyl ester (13) in DMF. The reaction was
heated for 5 minutes to 150°C in a microwave reactor (CEM Discovery). After cooling

to room temperature water and ethyl acetate were added. The mixture was filtered



WD 2007/ 000240 43 PCT/ EP2006/ 005648 OO \SON O 20 g

(2, 2- Di net hoxy-ethyl)-(4-fluoro-benzyl)-amne (21) were dissolved in 120 m
of di chl owormeétmomo 20 niL of pyridine 3be added. At 0 Cratswpbaisioosssof 23. 8
g p- toluenesulfonic acid chloride in dichloronmethane was added dropw se.
The reaction 5 was allowed to warmto roomtenperature and stirring is
continued until conversion was conpl eted. For workup, the reaction m xture
was extracted twice with 2M hydrochloric acid, twice with sodium

bi carbonate and once with brine. The organic |ayer was dried over

magnesi um syl fate, ev rare ypess. . an tay c uct
was purrah GEhE; RSaBd R At EaRy BPRey M S ERaT PHERSBIRS 1o 22
as an o @ re atwelHF’ll_Olﬂolylélhi"i‘iﬁn of com M@Gsed mass: 336. 1
(MOVleOrs g%orpgrrl soqui nol i ne )ﬁig; ~ F p .6 g of Al C;B wer e
suspende@MSnM@U[deﬁ%fetéﬂbﬁm@mﬁré ﬁdﬁé‘, dﬂtet‘rt@@ﬁﬁ@ atlWr&l” 15 a sol ution
of 22.95 g of N (2, 2-Di net hoxy-ethyl)-N(4-fl uoro-benzyl)-4-nethyl -
benzenesul fonam de (22) in 150 m of dichloronethane was added. Stirring
was 5 Copi5Araib-goquindiné S1piekq)- pigeridierRicartioxylib ackbiert-botyl @ster POl ed on
ice, the organic |ayer was separated, the aqueous phase was extracted
tw ce with dichloronmethane and'tshe conbl ned organic |ayers are then
extracted twice with sodi um_bicag bon@te 0 The organic |ayer was dried
over magnesium sul fate, g yneys and the obtained crude
product (8.75g) is purifij omatogqraphy to yield 2.74 g
of conpound 23. R = 0. 3Y hass: 148.1 (MtH+).
4- Chl or 0- 6-fl uor o-i soqui nol i ne (24) VO 2007/ 0000240 B4 PCT/ EP2006/ 005648

0]

Under argon atmosphere 40 pL (0.04 mmol) of 1N NaOH, 4.6 mg (0.04 mmol) of L-
proline, 3.8 mg of (0.02 mmol) Cul and 15.6 mg (0.24 mmol) of NaN3; were added to a

solution of 91 mg (0.2 mmol) of 4-(5-iodo-isoquinoline-6-yloxy)-piperidin-1-carboxylic
10 acid tert-butyl ester (12) in 2 mL of DMSO. The mixture was heated to 60°C for 18 h.
NaNs, NaOH and L-proline were added in the same amounts again and the reaction
was heated to 60°C for 5 h. After cooling to room temperature water was added. The
precipitate was filtered, washed with water and dried in vacuo to give 74 mg of
compound 17, which was used without any additional purification.
15 MS: m/z = 370 (MH").

4-(5-Amino-isoquinoline-6-yloxy)- piperidin-1- carboxylic acid tert-butyl ester (18)

1Y oy

Under argon atmosphere 600 pL (0.6 mmol) of 1N NaOH, 13.8 mg (0.12 mmol) L-

20  proline, 7.6 mg (0.04 mmol) of Cul and 52 mg (0.8 mmol) of NaN3 were added to a
solution of 163 mg (0.4 mmol) 4-(5-bromo-isoquinoline-6-yloxy)-piperidin-1-carboxylic
acid tert-butyl ester (11) in 0.6 mL of water. The mixture was heated to 95°C for 3 h in
a microwave reactor (CEM Discovery). After cooling to room temperature water and

ethyl acetate were added. The mixture was filtered through Celite, washed with ethyl



a F ~al_~" N/ Asolution of 1.5 g 6-fluoro-isoquinoline (23) in 4.5 nl
sul furyl chloride was heated to 60 Cin a mcrowave reactor (CEM Di scovery)
for 8 h. WOt20¢7/06230i ng t o room t enper gyure t he m xt ur e PAAEPRWGNCH4DN | Ce
and extracted three times with CHCI3. After 5 drying over Na2SO4 the
solvent was distilled off and the crude product was purified by flash
chromat ography to yield 930 ng of conpound 24. LCMS Method # 1, retention
time 1.37 mn, detected mass 182.01 [MH + Cis and trans

N- Boc- 2- et hyl - pi peridin-4-ol (25 and 26) 10 HO NBoc HO NBoc racemc - Cis

racemc - trans 25 26 21 5. | f  NaBE 'y i t
0C to asipla ghogRosries i b ikt dopgbrbatfeBagite e 180,
10 L BjiSkd 42They & corpSui 38 SEbritaRingbofmeom at @fiparigyure for another 2 h.

The solvent was renoved by distillation and the renainder was dissolved in

wat er an@M& Mgthert#tdaretentioe timgi8 Slsmimdetectad maas 34.6dM+Hli ce with et hyl
acetated and the conbi ned organic |ayers were dried over Na2SO4. After
filtration the solvent was renoved by distillation and the crude product
was 520 iy ihads SyuiaelinielyIexy) pipéidnéphyamokeliy acia/eitibutylastératio) (1/ 1) to
yi el5§ 3‘2{; ngy )ﬂ(3$6%jc) of ?{lye *g?s-i somer_ 25 angﬂZOS ngy (200/)01 of lf(ﬂe)
trans-isonmer 26 in additi 9 oy m xture of both isoners.
Cis-1soner (25): WO 2007/|p0024 PCT/ EP2006/ 005648 ' H NWR (CDCI 3): S=
4.28 (1 H m, 4.17 (1 HNM o 1 H_n_N3. @%H, m, 1.85 (1 H,

ddd, J= 14.7, 6.6, and 3.4 ¥z), M. 77y(1 H” m,J1.66(2H, m, 1.33 (3H, d, J
= 7.1 Hz). Trans-Isoner (26): 5 'H I\/R(CDClj 6 F4.50 (1 H m, 4.04 (1
H m, 33.95(1 H m, 2.87 (1 H dt, J = 2.9

. Under argon atmosphere 340 mg tributyl-vinyl-stannane (1.07 mmol, 1.2 eq.) and 103
mg of Pd(PPh3)4 (0.1 eq.) were added to a solution of 364 mg of 4-(7-Bromo-
isoquinoline-6-yloxy)-piperidin-1-carboxylic acid tert-butyl ester (13) (0.98 mmol) in 4

10  ml of toluene. The reaction was heated to 100°C in a microwave reactor (CEM
Discovery) for 1 h.
After cooling to room temperature water and ethyl acetated were added. The mixture
was filtered through a Celite cartridge, washed with ethyl acetate and concentrated.
The crude product was purified by preparative HPLC to yield 256 mg (81 %) of

15 compound 19.
LCMS Method # 4, retention time 1.19 min, detected mass 355.5 [M+H]"

The following building blocks were synthesized according to this method:

20  4-(5-Vinyl-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (19A)

o0y Ty

using compound 11 as starting material
LCMS Method # 4, retention time 1.11 min, detected mass 355.4 [M+H]"

25  4-(7-Thiophen-2-yl-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (20)



and 13.6 Hz), 1.93 (1 H m, 1.83 (1 H mM, 1.53 (1 H mM, 1.32 (1 H mM,
1.14 (3H, d, J = 7.1 Hz).

Phenyl - [ 6V O@0@F0DH0N- 4- y| oxy) -i soqui nolgbn-5-yl ] -am ne ( PTY/EPHNGOOBHNH N 10
Under an argon atnosphere 81 ng (0.2 mmol) of

4- (5-brono-isoqui nolin-6-yloxy)- piperidine-1 -carboxylic acid tert-butyl
ester (11) and 24 ng (0.26 mml) of aniline were added to a solution of 27
ng (0.28 nmol) of NaQt Bu in 3 nmL of toluene. After stirring at room
tenperature for 10 mn. ng (0.05 eq) of Pd2dba3 were added and the

m xture 15 was heated to 100C|n a nbcro ve reactor (CEM Discovery) for 1
h. After cooling to roomtBhperaty erNand et hyl acetate were added.
The organic | ayer was. lepar b Naés and concentrated. HPLC
purification gave the Bol< g g § ¥th was treated with 2
mL 5-6 N HCl in isopropanol ) The hydrigchl oy i de was filtered and
subj ected to another HPLC chromat og app to 20yi eld conpound 27 as
trifluoroacetate (31.3 ng). LCVMS Methed # 2, retention tine 0.78 mn,

Py o6 NG GaMPSRAVE SUbYIRERHPREN L RRe Lt kid g ol e
an argop ?fs{*ﬂl%ﬂ%#@a%t ééﬁlnH{é ?@e%ufi'd'é?éé%é(dj n?éé%%(psiMﬂH]* 93.7 ny, 4

eq.) in ol uene was to a solution of 100 ng (O
4- (5- brono-isoqui nol i ne-6- yl oxy) - pi peri din-1- carboxyllc aC|d tert-butyl
and, 10

bl d| péi%ﬁ 'HRHE‘B‘HHB%QF'HB&%’BHFY'A&P?JH?m)chl orid (0.056 eq. Pd(dppf)dC 2)

in 3 nL of dioxane. The m xture was heated to 100 C for 5 h. After cooling
o)

the sol vents were
F -
o
NH

12.4 g of 4-Fluorobenzaldehyde were dissolved in 100 mL of toluene and reacted with

10.5 g 2-Aminoacetaldehyde dimethylacetal and 1.90 g (10 mmol) p-toluenesulfonic
10  acid monohydrate for two hours at a Dean Stark apparatus. The solution was allowed
to cool down, extracted with saturated sodium bicarbonate, water and brine, dried over
magnesium sulfate and evaporated to dryness. The crude product was dissolved in
100 mL of ethanol. 1.89 g of sodium borohydride were added portionwise. Stirring was
continued overnight. For workup, acetic acid was added until no gas evolution could be
15 observed. Then the solution was evaporated to dryness, taken up in dichloromethane
and washed twice with water. The organic layer was extracted with brine, dried over
magnesium sulfate and evaporated to dryness. The obtained crude product (20 g) was
used for further reactions without purification. Ry = 0.86 min (Method #1). Detected
mass: 182.1 (M-OMe"), 214.2 (M+H").
20
N-(2,2-Dimethoxy-ethyl)-N-(4-fluoro-benzyl)-4-methyl-benzenesulfonamide (22)



distilled off and the remai nder was subjected to preparative HPLC to give
the Boc- protected internediate which was treated with 5-6 N HCl in

i sopr opariD 20@v00824f at room tenperatuig. Renoval of th&CIFPR@G08Sghve 13. 7
ng (18% of conpound 28. 10 LCMS Method # 1, retention tine 0.67 mn,
detected mass 243.24 [MtH] + 5-Benzyl - 6- (pi peri di n-4-yl oxy)-isoqui noline
(29) O NN 0.3 nL of water were added to a solution of 81 ng (0.2 mmol)
of 4-(5-bronmo 15 isoqui noline-6-yl oxy)-piperidin-1- carboxylic acid
tert-butyl ester (11), 195 ng (0.6 mol) of Cs2CO3, 14.6 ng (0.02 mmol ) of
Pd(dppf)Cl2 and 51 ng (0.26 mmol) of potassium benzyltrifluoroborate in 3
m. of THE Argon was bubbl ed through the @ xture for 10 m nutes and then
the reaction was heated to reflux for 16 (chonplete conversion). After
cooling to roomtenperature water and etrhylOacetate were added. 20 The
organi c | ayer was separat ed, le\l@QS@L After renoval of the
solvents 2 nL 5-6 N HCl in isoprgpane 8s added. After 2 h the solvents
were distilled off and the remnai nder wqf S bje-

HPLC to give 3.5 ng conpound 29 as trifluoroacgtate. LCMS Met hod # 3,
retention time 0.56 mn, detected mass 319. 23> M+H] + WD 2007/ 000240 47

cthyl oQ0d &0%@%%8“%"5’%@9' o bR ah BRI N WerassGaed 10 fiH @
St o O e, B N o 7 o (s ey or oo oY coal
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m xt ur ewasohiplétede Bor workwgltha réMtidnernoamrerwdgextramedrtvwi@muhIZI\bf t he

solvents the, remai nder was. subj
hydrochloric acid, twice with sodleum %lcarbonate and once with brine. The organic

ted twice to preparative

layer was dried over magnesium sulfate, evaporated to dryness and the obtained
crude product was purified by silica gel chromatography to yield 22.95g of compound
10 22 as an orange oil. Ry = 1.71 min (Method # 4). Detected mass: 336.1 (M-OMe).

B i
N .=

41.6 g of AICI; were suspended in 400 mL of dichloromethane. At room temperature,
15  a solution of 22.95 g of N-(2,2-Dimethoxy-ethyl)-N-(4-fluoro-benzyl)-4-methyl-

benzenesulfonamide (22) in 150 ml of dichloromethane was added. Stirring was

6-Fluoro-isoquinoline (23)

continued at room temperature overnight, the solution was poured on ice, the organic
layer was separated, the aqueous phase was extracted twice with dichloromethane
and the combined organic layers are then extracted twice with sodium bicarbonate.

20 The organic layer was dried over magnesium sulfate, evaporated to dryness and the
obtained crude product (8.75g) is purified by silica gel chromatography to yield 2.74 g
of compound 23. R¢ = 0.30 min (Method # 4). Detected mass: 148.1 (M+H").

4-Chloro-6-fluoro-isoquinoline (24)



to preparative HPLC to give the 7.4 ng Boc-protected internmediate. To
renove the 10 Boc group the internediate was treated with 2 nL 5-6 N HCl in
i Sopr oparwD 2a47/00023m  tenperature for 243 Purification pgTmre@aneiciye HPLC
gave 2.5 ng of conmpound 30 as TFA salt. LCVMS Method # 3, retention tine
0.14 mn, detected mass 301.29 [ M+H] +

6- (Pi peridi n-4-yl oxy)-isoquinolin-5-ylamne (31) NI-12 ONH N 15 60 pL of
1 N NaOHsolution, 6.9 ng (0.3 eq) of L-proline, 3.8 ng (0.1 eq) of Cul and
26 mg (0.4 mml) of NaN3 were added to a solution of 82 ng (0.2 mml) of

4- (5-Bromo- isoquinolin-6-yloxy)-pipgridine-1-carboxylic acid tert-butyl
ester (11) in 2 nL of 20 ethanol/watfer (7/3). The m xture was heated to 95C

for 3 hin a mcrowave reactor (CEY \-} After cooling water and
ethyl acetate were added and the n @: filtered through a celite
DA
prot ected i nternedi ate was

cartridge. After renoval of the distillation the renainder was
subjected to preparative HPLC. The}
d tected by treatnent with 2. 5-6.N in i | for 2 h at
251 empbisaIoh. o819 rduerd-ragtinalis (Gating b bR CNIRE vesbeatep O
freeze gdzy%riﬂ trﬁicr?ﬂvﬁb@' ré&tHE%GEM@%EQM‘}%%r &, Nﬁté’h%cﬂi'ngrtb%omm
2007/ 000240 48 PCT/ EP2006/ 005648 " H NWR d6-D|VBC()3: S=9.60 (1L H s), 895
(2H, brtes)peratusé tiie mixtuge was=poured iin)ice andiextracked threg times, witeHCIZ., e 1
H d J,=9.0 8l(1 H d, J =90 03 H 3.13 .(1, H :
> o (1Bing VRS Qoie sgvert vets sty anadpd tride Bigdlly v hiyirg iy ™
LGV Neﬂm\dclﬁoﬂnatbgﬁa%yg@?iéla WB0Gng of cbmpoiptiexs. ed nass 244.25 [MrH + 5

X -

6-(Pipe ridin-4-ylo 1 Htetrazol -5-yl)-isoquinoline (32) N=N
LCMS Method # 1, retention time 1.37 min, detected mass 182.01 [M+H]

Cis and trans N-Boc-2-methyl-piperidin-4-ol (25 and 26)

HOQBOC Ho—CNBoc

racemic - cis racemic - trans

25 26

10

213 mg (5.6 mmol) of NaBH, were added portionwise at 0°C to a solution of 1.0 g (4.7

15  mmol) 1-Boc-2-methyl-piperidin-4-on in 10 mL EtOH. The mixture was stirred at room
temperature for another 2 h. The solvent was removed by distillation and the
remainde'r was dissolved in water and ethyl acetate. The aqueous layer was extracted
twice with ethyl acetated and the combined organic layers were dried over Na;SOa,.
After filtration the solvent was removed by distillation and the crude product was

20  purified by column chromatography n-heptane/ethyl acetate (1/1) to yield 367 mg
(36%) of the cis-isomer 25 and 205 mg (20%) of the trans-isomer 26 in addition to 97
mg (10%) mixture of both isomers.

Cis-lsomer (25):



/' \ HN N O NH Under argon atnosphere 78 ng (1.2 mml) of NaN3 and 64 ny
(1.2 mmol) of NH4CI were added to a solution of 35 ng (0.1 mmol)

4- (5- Cyarnweois@npiniol i n- 6-yl oxy) 10 pi p%i di ne- 1- car boxylpca/E®eéod/odwsng - but yl
ester (15) in 1 nL of DMF. The m xture Wwas heated to approximately 160C
and 7 bar pressure for 3 hin a mcrowave reactor (CEM Di scovery). After
cooling to roomtenperature aqueous NH4CI -sol ution and dichl oronet hane was
added. The m xture was filtered through a phase separation cartridge and

t he aqueous | ayer was washed twi ce with dichloronethane. The organic 15

I nmbi ned dth i stil f h '
A E R B e T
Loy SRR 9 6'sTWRa IFHAN F73H, FhEHIGPH T, La9Rar! 4, 9 det paifd nass
5-(21- Met hoxynet hyl -[ 1, 2,3]triazol -1-yl)-6-(piperidin-4-yloxy)-isoquinoline
(33) O_N, NO NNH 20 4 ng (0.1 eq.) of sodiumascorbate and 0.5 ng

(0. 01 ebfansdpomepfe) 11)sul fate-hydrate were added to a solution of 73 ny

(0 2 mml gk (A A5i-00HoSAR LI 0 e herds V20075 8936089 = 2.9

prperi - ‘Carboxyliic’acid tert-butyl ester (17) and
14 ng (GhR18180HZ), af 93retHyh), RBBRAHYM), é153e(H, my B2 Hyet)ed /fide(3H, mitamol
(1/1). The m xture was stirred for 18 hat roomtenperature. Then et hyl
acet at e’ lddz)added and the nixture was filtered through a Celite cartridge.
After renoval of the solvents the remai nder was subjected to 5 preparative
HPLC. The N-Boc-protected internedi ate was deprotected by treatnent
Phenyl-[6-(piperidin-4-yloxy)-isoquinolin-5-yl]-amine (27)

P °
N. _~ NH
10

Under an argon atmosphere 81 mg (0.2 mmol) of 4-(5-bromo-isoquinolin-6-yloxy)-
piperidine-1-carboxylic acid tert-butyl ester (11) and 24 mg (0.26 mmol) of aniline were
added to a solution of 27 mg (0.28 mmol) of NaOfBu in 3 mL of toluene. After stirring at
room temperature for 10 min., 9 mg (0.05 eq) of Pd.dba; were added and the mixture
15  was heated to 100°C in a microwave reactor (CEM Discovery) for 1h. After cooling to
room temperature water and ethyl acetate were added. The organic layer was.
separated, dried over Na,SO, and concentrated. HPLC purification gave the Boc
protected intermediate which was treated with 2 mL 5-6 N HCl in isopropanol for 2 h.
The hydrochloride was filtered and subjected to another HPLC chromatography to
20 vyield compound 27 as trifluoroacetate (31.3 mg).
LCMS Method # 2, retention time 0.78 min, detected mass 320.26 [M+H]"

5-Methyl-6-(piperidin-4-yloxy)-isoquinoline hydrochloride (28)



with 2 nL 5-6 NHCl in isopropanol for 2 h at roomtenperature. Then the
sol vent was evaporated and the product was isolated by preparative HPLC to
yi el d 2. sSwogoomoogound 33 as trifluoro tate. LCVS Met iroul/EP2@)6/0030&€Nt | ON
time 0.08 mn, detected mass 340.17 [ M+H + 10

5-(4-Phenyl -[1, 2,3]triazol -1-yl)-6-(pi peridin-4-yloxy)-isoquinoline (34) N
\' N CG,~ ONH According to the procedure described for conpound 33 the
title conpound was 15 obtained using 20 ng (0.2 mol) phenyl acetyl ene.
Yield 2.5 ng of conpound 34 as trifluoroacetate. LCVMS Method # 3,

retention tinme 0.14 mn, detected nmass 372.2 [ M+tH +

7- Et hyl - 6- ( pi peri di n-4-yl oxy) -i soqui poli ne hydrochloride (35) HCH NP O

N 20 WD 2007/ 000240 50 PCT/ EP20 08 Q 5 % Pal | adi um on char coal
(0.02 eq.) was added to a sol fjti I'74 4- (Y-
Vi nyl - i soqui nol i n- 6-yl oxy) - pi -carhoxyl gy acid tert-butyl ester

(19) (0.49 mol, 1 eqg.) inl 0 et hanol>™~The ol efi n was hydr ogenat ed
under 5 bar H2 at anbient tenperature over night. Only partial conversion
was observed, thus the catalyst was 5 renove€@lly filtration and fresh
catal yst was added. Another treatnent under the sane hydraogenation

condi t i bindet amargeratmasphergd 24 soltiion afidimethivazing: (OwaBly, 8ok, 19, 4yeq.) in

! 2 e b ARl 8% BEIBIAT or Y8 rRY (6.2 SHidY) A(SBREAbINGbfnd 8- 91 v

yloxy)-piperidin-1-carboxylic acid tert-butyl ester (11) and 10 mg (1,1'-
5  bis(diphenylphosphino)ferrocen)palladium(li)chlorid (0.056 eq. Pd(dppf)Clz) in 3 mL of

dioxane. The mixture was heated to 100 °C for 5 h. After cooling the solvents were

distilled off and the remainder was subjected to preparative HPLC to give the Boc-
protected intermediate which was treated with 5-6 N HCI in isopropanol for 2 h at room
temperature. Removal of the solvents gave 13.7 mg (18%) of compound 28.

10 LCMS Method # 1, retention time 0.67 min, detected mass 243.24 [M+H]*

5-Benzyl-6-(piperidin-4-yloxy)-isoquinoline (29)

B 0
N. = N

0.3 mL of water were added to a solution of 81 mg (0.2 mmol) of 4-(5-bromo—

15  isoquinoline-6-yloxy)-piperidin-1- carboxylic acid tert-butyl ester (11), 195 mg (0.6
mmol) of Cs,CO3, 14.6 mg (0.02 mmol) of Pd(dppf)Cl>» and 51 mg (0.26 mmol) of
potassium benzyltrifluoroborate in 3 mL of THF. Argon was bubbled through the
mixture for 10 minutes and then the reaction was heated to reflux for 16 h (incomplete
conversion). After cooling to room temperature water and ethyl acetate were added.

20 The organic layer was separated, dried over Na;SO4. After removal of the solvents 2
mL 5-6 N HCI in isopropanol was added. After 2 h the solvents were distilled off and
the remainder was subjected twice to preparative HPLC to give 3.5 mg compound 29
as trifluoroacetate.

LCMS Method # 3, retention time 0.56 min, detected mass 319.23 [M+H]"



Boc protected internmedi ate. The protecting group was renoved by treatnent
wth 5-6 N HCl in isopropanol for 2 h 10 at roomtenperature. The sol vent
was di stiwbedoomnd wat er and acetoni yrile were addedPCFEPe®e/00§6ys ng of
the m xture gave 53 ng of conpound 35. LCMS Method # 1, retention time 0.71
m n, detected nmass 257.18 [ MtH + The foll owi ng exanpl e conpound was

synt hesi zed according to this nethod: 15

5- Et hyl - 6- (pi peridi n-4-yl oxy)-isoquinoline trifluoroacetate (36) O / NH O
F OH F using conmpound 19A as the starting material LCMS Method # 2,

retenti time. 0,1 \ e 2
Phenyl ??'PSH@@?J&%@%@E%S%%%O ﬁ%gg%?#]wn%%té%%@ hydr ochl ori de (37)
HOCIH ON/ / NH WD 2007/000240 G P@L@ZOOG/ 005648 At -78C 0.6 nL (0.98
mml, 1.6 Min hexane) n-butyl lithigmwere added to a solution of 200 nyg
(0.49 mmol, 1 eq.) 4-(5-Bronp-isoquinolinn6-yloxy)-piperidine-1-carboxylic
acid tert-butyl ester (11) in /3 ™0 HE. terN30 mn 110 pL (115 ny,
1.08 mml) of benzal dehyde wa and tlhe mixture was allowed to warm
to anbient 5 tenperature. AftM ™o~ stirri roomtenperature water
and ethyl acetate were added. The |layers were separated and the organic
| ayer WRgowARRest zaot.hf;vmmr mansl) 4461i6€0-idduiriolmheyb-ythx9Y-pipeai BMcarbdxylic
evaporation of the solvent the remai nder was . subjected to refpl551(jrative HPLC
o} on

to yi el arid kertbotyl gstardd2bd 07nner(R&f mneol) of DMAP, 4.7 mg (0.1 eq
5 charcoal (10%), 150 L (0.88 mmol) of triethyl amine and 58 mg (0.22 mmol) of

Mo(CO)s in 3 mL of ethanol was heated to 135°C for 1 h in a microwave reactor (CEM

Discovery). Then water and ethyl acetate were added and the mixture was filtered
through a Celite cartridge. After removal of the solvents the remainder was subjected
to preparative HPLC to give the 7.4 mg Boc-protected intermediate. To remove the

10  Boc group the intermediate was treated with 2 mL 5-6 N HCl in isopropanol at room
temperature for 2 h. Purification by preparative HPLC gave 2.5 mg of compound 30 as
TFA salt.
LCMS Method # 3, retention time 0.14 min, detected mass 301.29 [M+H]*
6-(Piperidin-4-yloxy)-isoquinolin-5-ylamine (31)

NH,

L °
N. = NH

60 pL of 1N NaOH-solution, 6.9 mg (0.3 eq) of L-proline, 3.8 mg (0.1 eq) of Cul and 26
mg (0.4 mmol) of NaN; were added to a solution of 82 mg (0.2 mmol) of 4-(5-Bromo-

15

isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (11) in 2 mL of

20 ethanol/water (7/3). The mixture was heated to 95°C for 3 h in a microwave reactor
(CEM Discover). After cooling water and ethyl acetate were added and the mixture
was filtered through a celite cartridge. After removal of the solvents by distillation the
remainder was subjected to preparative HPLC. The N-Boc-protected intermediate was
deprotected by treatment with 2 mL 5-6 N HC! in isopropanol for 2 h at room

25 temperature. Then water was added and all solvents were removed by freeze drying to

yield 18 mg of compound 31 as hydrochloride.



The Boc group was renoved by. dissolving the internediate in isopropanol
and addition 10 of 5-6 N HCl in isopropanol. The precipitated

hydr ochl owbdeomme4bsol ated by filtratigg to vyield 5 2 wgrefe2@enpsund 37 (3
%. 1 HNWVR (d6-DMBO: S = 943(1H s), 8.50 (1 H br s), 840 (1 H br
s), 830 (3H mM, 7.87 (1 H d, J =9.2 H), 7.33 (2H, d, J = 7.4 Hz),
7.28 (2H, t, J=7.4 Hz), 7.19 (1 H t, J =7.4 H), 6.74 (1 H s), 6.34 (1
H s), 510 (1 H m, 3.25 (2H, m, 3.15 (2H, m, 2.19 15 (2H, m, 1.93
(2H, m. LCVS Method # 1, retention tine 0.80 mn, detected nmass 335. 22

e TS o SPHA , BORE F ©
hydr 00“{1@[ 'od £ 38) Hggfgé* w&) Ny Mg 6@ Meuppd, & 1= 9,618 508 (HTP)0 35

mn, de edté mass

t2 2“2 T, ImprZﬂNIfggrgmm{/%éﬁl(ﬂH?nﬁ §199x(2H, i duBh 61 H rmE- .65 (Ademini de
rifluo t 2007/ 0Q0240.52 PCT/ EP2006, FFIFFOH
F HN O \:8'\/%&} q\[&ﬁ@etgnﬁan 4“%8 SN, EteRtEd Maess %%gggiw 4 eq.) and
10. § pL of nethanesul fonyl chloride (0.13 nmol, 1.2 eq.) were added to a
solution of 39 ng (0.11 mol) of 4-(5- Am no-isoquinoline-6-yloxy)-

pi per i dB+{Piperidar-Beptaptyi)-eldi-tetragal-Seyl)-jdoqesnading(( ig) 5 (contai ni ng sone
conmpound 11) in 3 nL DWF. The reac _o was stirred for 4 h at room
tenperature. Then water and et hyl ce vte were added. The m xture was

filtered HN N
@5 1@

Under argon atmosphere 78 mg (1.2 mmol) of NaN3 and 64 mg (1.2 mmol) of NH4ClI
were added to a solution of 35 mg (0.1 mmol) 4-(5-Cyano-isoquinolin-6-yloxy)-

10  piperidine-1-carboxylic acid tert-butyl ester (15) in 1 mL of DMF. The mixture was
heated to approximately 160°C and 7 bar pressure for 3 h in a microwave reactor
(CEM Discovery). After cooling to room temperature aqueous NH4Cl-solution and
dichloromethane was added. The mixture was filtered through a phase separation
cartridge and the aqueous layer was washed twice with dichloromethane. The organic

15  layers were combined and the solvents were distilled off. The remainder was subjected
to preparative HPLC to yield 4 mg (8%) of compound 32 as trifluoroacetate. LCMS
Method # 3, retention time 0.90 min, detected mass 297.04 [M+H]"

5-(4-Methoxymethyl-[1,2,3}triazol-1-yl)-6-(piperidin-4-yloxy)-isoquinoline (33)
0]

N
//

@ij@

4 mg (0.1 eq.) of sodium ascorbate and 0.5 mg (0.01 eq.) of Copper(ll)sulfate-hydrate

20

were added to a solution of 73 mg (0.2 mmol) of 4-(5-Azido-isoquinoline-6-yloxy)-



through Celite, washed with ethyl acetate and concentrated to yield a
single product. The N-Boc-protected internedi ate was deprotected by

t r eat nentwai2007/@0¥h 5-6 N HCl in |sopr9panol for 2 h aPCIaPRe0sANIses at ur e.
Then the solvent was evaporated and the 10 product was isol ated by
preparative HPLC to yield 18.5 ng of conpound 39. LCVS Method # 1,
retention tine 0.39 mn, detected nmass 340.15 [ MtH] +

N-[ 6- (Pi peridin-4-yl oxy)-isoquinolin-5-yl]-acetam de trifluoro-acetate (40)
0 F OH FHNOF (TITh N/ / NH 15 Under argon atm)sphere 81.5 ng (0.2

ort biRipPgar ErepRap Qb sFeL T LaRads oS 12 iR b o o

added tQofarfi diHetin Qfm%f Mt&@e%dﬁ@dl (1 ﬂ1)4Tﬁél}n&ffuré\1&@;s&urled @rﬂ’e h at

tol uene. After stirrin m nutes at roomtenperature 9

mmol , 0008 tsqr)peraazedﬂigya eam ap@tage RS @dded andithe Migtuey,yvagrfi iered th through

2- (dt butyl.phosphi no) ed to 120
C for 2 RETTE SRS R el fieSqriig s (ol hoRE oS bt dd B 27,
acefat ?)ﬁé@é%tﬁr@d@ldLCTﬂfﬁe IN-Bod!grotetded idtéﬁh@@iai&)ué@@iyp@@%% &Btreatment

PCT/ EP2006/ 005648 through Celite, washed wi th ethyl acet at

conrgntwé\h 2L 8 N Hiimtseprapancl &ond batsgomiemparatuse g %q/%olmtd(\;%
Yme dertresy SPIERBHuLIVES RuuRlby TRBENPECALH0ED 8 BET T2, %

room t eggrapednd 83 a'Eftﬂﬂucbﬂmecetdtsfent was evapor at ed and the 5 product was

isolated b parative HPLC to f co LCMS Met hod #

3, r et elF@Vén&eitw 8 31 setgnhon &Bleeétogd“ffhé’sete%ﬁg sﬁzﬁ#_[ig [Méth'gral procedur e
IgoBoc deprotection of building blocks: 10 The correspondi ng

oc- protected conpounds were treated with 5-6 N HCl in
5-(4-Phenyl-[1,2,3]triazol-1-yl)-6-(piperidin-4-yloxy)-isoquinoline (34)

N
Ui
N

\
N
N o)
NI/ \CLH

According to the procedure described for compound 33 the title compound was

15  obtained using 20 mg (0.2 mmol) phenylacetylene. Yield 2.5 mg of compound 34 as
trifluoroacetate.
LCMS Method # 3, retention time 0.14 min, detected mass 372.2 [M+H]"

7-Ethyl-6-(piperidin-4-yloxy)-isoquinoline hydrochloride (35)

H

N CH
2 ?
N_ =

20



| sopropanol for 2 h at roomtenperature. The precipitated hydrochl orides
were isolated by filtration and dried. |f necessary, additional
puri fi catworzoyoop4epar ati ve HPLC was gy fornmed. LCVS DeCEgpeao/osBicas t i ng
Retention No. Conmpound Met hod mass material time # [MrH + Br 41 11 2
0.57 307.13 NONH-/ HOO NNH42 19A 2 0.64 255.19 O F FOH F W
2007/ 000240 54 PCT/ EP2006/ 005648 LCMS Detected Starting Retention No.
Conmpound Method nass material # time MMH|[ ]+ N 43 15 2 0.46 254.15 NH
1 mg of 5 % Palladium on charcoal (0.02 eq.) was added to a solution of 174 mg 4-(7-
Vinyl-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (19) (0.49 mmol,
1 eq.) in 15 mL of methanol. The olefin was hydrogenated under 5 bar H, at ambient
temperature over night. Only partial conversion was observed, thus the catalyst was
5 removed by filtration and fresh catalyst was added. Another treatment under the same
hydrogenation conditions completed the reaction. Then the catalyst was removed by
filtration and the crude product was purified by preparative HPLC to give 97 mg of the
Boc protected intermediate.
The protecting group was removed by treatment with 5-6 N HCI in isopropanol for 2 h
10 at room temperature. The solvent was distilled of and water and acetonitrile were
added. Freeze drying of the mixture gave 53 mg of compound 35.
LCMS Method # 1, retention time 0.71 min, detected mass 257.18 [M+H]"

The following example compound was synthesized according to this method:

15 5-Ethyl-6-(piperidin-4-yloxy)-isoquinoline trifluoroacetate (36)

F
A
F

F

using compound 19A as the starting material
LCMS Method # 2, retention time 0.17 min, detected mass 257.21 [M+H]"

20  Phenyl-[6-(piperidin-4-yloxy)-isoquinolin-5-yl]-methanol hydrochloride (37)

HO ] CIH
;O °
[\~ NH



HCl O 44 12 1 0.67 355.04 -~ ON~ Hg OO0 45 16 1 0.64 254.13 N NH N HG

HHC NQ 46 =~, 0 20 1 0.87 311.12 s N "~ 0\/ WD 2007/000240 55
PCT/ EP20080C088#68240 LCVS Det ected Startisgpg Retention NoPCT@EPpedftossiet hod
mass material time # [MtH + H HCl N 47 O19 1 0.72 255.19 NN

At —78°C 0.6 mL (0.98 mmol, 1.6 M in hexane) n-butyl lithium were added to a solution
of 200 mg (0.49 mmol, 1 eq.) 4-(5-Bromo-isoquinolin-6-yloxy)-piperidine-1-carboxylic
acid tert-butyl ester (11) in 3 mL of THF. After 30 min 110 pL (115 mg, 1.08 mmol) of
benzaldehyde were added and the mixture was allowed to warm to ambient
5 temperature. After 2 h of stirring at room temperature water and ethyl acetate were

added. The layers were separated and the organic layer was washed with water and
brine. After drying over Na,SO4 and evaporation of the solvent the remainder was
subjected to preparative HPLC to yield the Boc protected intermediate.
The Boc group was removed by dissolving the intermediate in isopropanol and addition

10 of 5-6 N HCI in isopropanol. The precipitated hydrochloride was isolated by filtration to
yield 5.2 mg of compound 37 (3 %).
'"H-NMR (ds-DMSO): & = 9.43 (1H, s), 8.50 (1H, br s), 8.40 (1H, br s), 8.30 (3H, m),
7.87 (1H,d, J=9.2 Hz), 7.33 (2H,d, J =74 Hz), 7.28 (2H, t, J=7.4 Hz), 7.19 (1H, t, J
= 7.4 Hz), 6.74 (1H, s), 6.34 (1H, s), 5.10 (1H, m), 3.25 (2H, m), 3.15 (2H, m), 2.19

15  (2H, m), 1.93 (2H, m).
LCMS Method # 1, retention time 0.80 min, detected mass 335.22 [M+H]"

The following example compound was also synthesized according to this method:

20  1-[6-(Piperidin-4-yloxy)-isoquinolin-5-yl]-ethanol hydrochloride (38)

HO CIH

B °
N = NH

LCMS Method # 1, retention time 0.55 min, detected mass 273.2 [M+H]"

2,2,2-Trifluoro-N-[6-(piperidin-4-yloxy)-isoquinolin-5-yl]-acetamide trifluoro-acetate (39)



048 8 1 0.52 263.10 Ha H General procedure for Suzuki-coupling with

4- (5- Bronp-i soqui nol i ne-6-yl oxy)-pi peridin- 1- carboxylic acid tert-butyl
ester (1MWwoRowguenns Na2CO3 solution (822 m, 0.4 mmol, P2TER2008N0)56wms added
to a solution of 81 ng (0.2 nmol, 1 eq.) of

4- (5- Brono-i soqui nol i ne- 6-yl oxy) - pi peridin-1- carboxylic acid tert-butyl
ester (11) and 1.5 eq. (0.3 mol) of the correspondi ng boronic acid
(reagent 2) in 3 nL of DVE. Argon was bubbl ed through the reaction m xture
for 10 mn. Then 23 ng (0.1 eq.) Pd(PPh3)4 were added and the reaction was
stirred at 95 C overnight 10 under Argon atnosphgre. After cooling 2 nL of
water and 10 nL of ethyl acetate wdfe _added. The organic |ayer was
separated, dried and the sol vent FstilfFed The remai nder was

subj ected to preparative HPLC. The Hoc group S r@hbved by dissolving the
internedi ate in isopropanol and addigjon of 6 N HCl in isopropanol. The
precipitate was isolated by filtlNti onO WD 2007/ 000240 56 PCT/ EP2006/ 005648
I n sone reactions no -hydrochl oride¢ pregi pitated or the purity of the
precipitate was unsati sfagtoRy tases the solvent was distilled
off and the renai nder was !lpuri by prieparative HPLC. 5 The foll ow ng
exanpl es were synt hesi zed Nsi.Bg 8 met . Wbl 2007/ 000240
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62.8 mg of potassium carbonate (0.46 mmol, 4 eq.) and 10.7 pL of methanesulfonyl

chloride (0.13 mmol, 1.2 eq.) were added to a solution of 39 mg (0.11 mmol) of 4-(5-
Amino-isoquinoline-6-yloxy)- piperidin-1- carboxylic acid tert-butyl ester (18)

5 (containing some compound 11) in 3 mL DMF. The reaction was stirred for 4 h at room
temperature. Then water and ethyl acetate were added. The mixture was filtered
through Celite, washed with ethyl acetate and concentrated to yield a single product.
The N-Boc-protected intermediate was deprotected by treatment with 2 mL 5-6 N HCI
in isopropanol for 2 h at room temperature. Then the solvent was evaporated and the

10 product was isolated by preparative HPLC to yield 18.5 mg of compound 39.
LCMS Method # 1, retention time 0.39 min, detected mass 340.15 [M+H]"

N-[6-(Piperidin-4-yloxy)-isoquinolin-5-yl]-acetamide trifluoro-acetate (40)

o)
F
>,/lLOH
oo
HN™ >0
;S >
N_ = NH

15 Under argon atmosphere 81.5 mg (0.2 mmol) of 4-(5-bromo-isoquinoline-6-yloxy)-
piperidin-1-carboxylic acid tert-butyl ester (11) and 14.2 mg of acetamide (0.24 mmol,
1.2 eq.) were added to a solution of 27 mg (0.28 mmol, 1.4 eq) of NaOtBu in 3 mL
toluene. After stirring for 10 minutes at room temperature 9.1 mg (0.01 mmol, 0.05 eq)
Pd.(dba); and 11.9 mg (0.04 mmol, 0.2 eq) of 2-(dt-butylphosphino)biphenyl were

20 added. The reaction was heated to 120 °C for 2 h in a microwave reactor (CEM

Discovery). Then water and ethyl acetate were added. The mixture was filtered
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through Celite, washed with ethyl acetate and concentrated. The remainder was

subjected twice to preparative HPLC to yield the N-Boc-protected intermediate. The N-

Boc-protected intermediate was deprotected by treatment with 2 mL 5-6 N HCl in

isopropanol for 2 h at room temperature. Then the solvent was evaporated and the

product was isolated by preparative HPLC to yield 2.5 mg of compound 40.

LCMS Method # 3, retention time 0.15 min, detected mass 286.15 [M+H]*

General procedure for Boc-deprotection of building blocks:

The corresponding N-Boc-protected compounds were treated with 5-6 N HCl in

isopropanol for 2 h at room temperature. The precipitated hydrochlorides were isolated

by filtration and dried. If necessary, additional purification by preparative HPLC was

performed.
i LCMS | Detected
Starting Retention
No. Compound ) Method ) mass
material time
# [M+HT
Br
’ 0
X
41 I 11 2 057 | 307.13
N _~ NH
HCI
7z
N
N _~ NH
42 19A 2 0.64 255.19
o)
COH
F
F

0)
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LCMS | Detected
Starting Retention
No. Compound _ Method ) mass
material time .
# [M+H]
N
il
o
43 | A 15 2 0.46 25415
N _~ NH
HCI

|
(0]
X
44 | 12 1 0.67 355.04
N P NH
HC

45 X 16 1 0.64 254.13

HCI

ZI

46 N © 20 1 0.87 | 311.12
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LCMS | Detected
Starting Retention
No. Compound _ Method ) mass
material time .
# [M+H]
H
N HCI
47 N © 19 1 0.72 | 255.19
l
N A
SN
o =
48 8 1 0.52 263.10
HCG
H
General procedure for Suzuki-coupling with 4-(5-Bromo-isoquinoline-6-yloxy)-piperidin-
1- carboxylic acid tert-butyl ester (11)
5  Aqueous Na,COj; solution (0.2 mi, 0.4 mmol, 2 eq. 2M) was added to a solution of 81

10

mg (0.2 mmol, 1 eq.) of 4-(5-Bromo-isoquinoline-6-yloxy)-piperidin-1- carboxylic acid
tert-butyl ester (11) and 1.5 eq. (0.3 mmol) of the corresponding boronic acid (reagent
2) in 3 mL of DME. Argon was bubbled through the reaction mixture for 10 min. Then
23 mg (0.1 eq.) Pd(PPh3), were added and the reaction was stirred at 95 °C overnight
under Argon atmosphere. After cooling 2 mL of water and 10 mL of ethyl acetate were
added. The organic layer was separated, dried and the solvent was distilled off. The
remainder was subjected to preparative HPLC.

The Boc group was removed by dissolving the intermediate in isopropanol and addition

of 5-6 N HC! in isopropanol. The precipitate was isolated by filtration.
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In some reactions no hydrochloride precipitated or the purity of the precipitate was

unsatisfactory. In these cases the solvent was distilled off and the remainder was

purified by preparative HPLC.

5 The following examples were synthesized using this method:
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7- posi ti omobther/doemie was added to a sol ution of reagent 2citeppiocabicys 0. 2
mmol ) and reagent 2 in DME. Argon was bubbl ed through the reaction m xture
for 10 mn. Then the catalyst 5 was added and the reaction was stirred at
reflux tenperature overnight under Argon atnosphere. After cooling 2 nL of

wat er and 10rat—ofyethyt—acetatewere added. The mxture was filtered
through a cel]$te clartridge. The solvents were removed by distillation and
t he renaindergmég subj ected 9 preparativie HPLC. The isolated internediate
was deprotectgd Py| treatnent ith 2 nL 5-/6 N HCl in 10 isopropanol for 2 h
at room tenpgpat@ire. The sol &nt was distlilled of and the precipitate was
isolated by fgltration. In some reactions| no hydrochloride precipitated or
the purity of2the precipitate—was—unsatisffactory. In these cases the
sol vent was dﬁst'lled off a the remai nder was purified by preparative
HPLC. 15 Usiq§ tdiis method tl@ foll ow ng [exanpl es were prepared:
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Suzuki coupling procedure for variation in the 5- and 7-position

The base was added to a solution of reagent 1 (typically 0.2 mmol) and reagent 2 in
DME. Argon was bubbled through the reaction mixture for 10 min. Then the catalyst
was added and the reaction was stirred at reflux temperature overnight under Argon
atmosphere. After cooling 2 mL of water and 10 mL of ethyl acetate were added. The
mixture was filtered through a celite cartridge. The solvents were removed by
distillation and the remainder was subjected to preparative HPLC.

The isolated intermediate was deprotected by treatment with 2 mL 5-6 N HCI in
isopropanol for 2 h at room temperature. The solvent was distilled of and the
precipitate was isolated by filtration. In some reactions no hydrochloride precipitated or
the purity of the precipitate was unsatisfactory. In these cases the solvent was distilled

off and the remainder was purified by preparative HPLC.

Using this method the following examples were prepared:
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85 nmg (0.62 Mol ) of K2CO3 and 70 ng (0.15 mmol ) of

4-[5-(4, 4,5, 5-Tetranet hyl -

[ 1, 3, 2] diweabaveban- 2- yl ) -i soqui nol i ne—-&- yl oxy] - pi peri diPeTEP2@&a0bisxs/| | C
acid tert-butyl 5 ester (14) were added to a solution of 22 ng (0.18 nmol)
2- Brono-propene in 2nL of DM. Under argon atnosphere 5.6 ng (0.05 eq) of
Pd(dppf)d 2 were added and the m xture was heated to 100C for 16 h. After
cooling to roomtenperature water and dichl oronet hane were added. The

m xture was filtered through a Celite cartridge. The solvents were renoved

by distpllation t.he.r.enpi ndeyr. was. subj ed to preparative 10 HPLC. The
i sol ate '?%fePﬁ%ﬁr%g‘MP% ”E‘E}S'%Y '?P@H'W?R{Eﬁgg)[ ment with 2 mL 5-6 N HCl in

i sopropanol for 2 h at roomtenper r. The solvent was distilled of and
conmpound 83 was isolated by preparatfive HPLC to give 3.2 ng as the
trifluoroacetate. LCMS Method # 3, rtent'bon time 0.15 mn, detected nass
269.15 [ MWH + 15 Using this et fad-tRe A 0ol i exanpl es were prepared:

20 25 WD 2007/ 000240 PCT/ EP20006/ 005648 d)ld) !l co E a) + N - f M1- N
U'DMco CON NESL ON_AAL N

85 mg (0.62 mmol) of K,CO3 and 70 mg (0.15 mmol) of 4-[5-(4,4,5,5-Tetramethyl-
[1,3,2]dioxaborolan-2-yl)-isoquinoline-6-yloxy]-piperidin-1- carboxylic acid tert-butyl
5 ester (14) were added to a solution of 22 mg (0.18 mmol) 2-Bromo-propene in 2mL of

DMF. Under argon atmosphere 5.6 mg (0.05 eq) of Pd(dppf)Cl> were added and the
mixture was heated to 100°C for 16 h. After cooling to room temperature water and
dichloromethane were added. The mixture was filtered through a Celite cartridge. The
solvents were removed by distillation and the remainder was subjected to preparative

10 HPLC. The isolated intermediate was deprotected by treatment with 2 mL 5-6 N HCl in
isopropanol for 2 h at room temperature. The solvent was distilled of and compound 83
was isolated by preparative HPLC to give 3.2 mg as the trifluoroacetate.
LCMS Method # 3, retention time 0.15 min, detected mass 269.15 [M+H]"

15  Using this method the following examples were prepared:
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2 g 6-Met hoxy-isoquinoline were dissolved in 25 nL of dry tetrahydrofuran.
12.56 nL of a 1 Msolution of potassiumtriethyl borohydrate were added

dr opwi se.wWOReo7aob240i on 5 was al | owed stir at room t @epaPaaeGoesciedr 2 h,
then 3,29 g of 4,4,4-Trifluoro-1 iodobutane were added dropw se. The
solution was allowed to stir overnight, then 32 nL of 1 M sodium hydroxide
and 12 nL of sodi um peroxide solution (35% were added. Stirring was
continued for another 3 hrs, then the solution was diluted with

di chl oronet hane, extracted with water and brine and the organic | ayer was

dried over .10 sadiu ul f at nd.evaporated-to dryness. Silica gel

chr omat® Bwyl@r(é1‘@@&%"{%*03’@'9"%%}?'&%\%@53 product. LCMS Method # 1,
retention time 1.20 mn, detected mass R70.06 [ MtH] +

6- Hydr oxy-4-(4,4,4-trifluoro-butyl)-i'sQguinoline (88) FF F OH N 15 1.02 g
of 6- Met hoxy-4-(4,4,4-trifluoro-butyl |sé:qui noline (87) were treated with
boron tribrom de as described for the synthesis of conmpound 1 to give 410
ng of the desired product 88. LCVS Method # 1, retention tinme 1.04 mn,
detected mass 256. 00 [ M+H] + 20
4-14-(4,4,4-Trifluoro-butyl)-isoqulnolin-6-W-oXxy]-piperidine-1-carboxylic
acid tert- butyl ester (89) WO 200000240 80 PCT/ EP2006/ 005648 F F F O
NAO ~ ~ N/ / 100 ng of conpounld 88, ng of Boc- (4-hydroxy) pi peridine
and 416 ng of Diphenyl-[4-[1 HN. per fl uor odecyl ] phenyl ] phosphi ne
were dissolved in 5 nL of

2 g 6-Methoxy-isoquinoline were dissolved in 25 mL of dry tetrahydrofuran. 12.56 mL

of a 1 M solution of potassium triethyl borohydrate were added dropwise. The solution
5 was allowed to stir at room temperature for 2 h, then 3,29 g of 4,4,4-Trifluoro-1-
iodobutane were added dropwise. The solution was allowed to stir overnight, then 32
mL of 1M sodium hydroxide and 12 mL of sodium peroxide solution (35%) were added.
Stirring was continued for another 3 hrs, then the solution was diluted with
dichloromethane, extracted with water and brine and the organic layer was dried over
10  sodium sulfate and evaporated to dryness. Silica gel chromatography yields 1.03 g of
the desired product. .
LCMS Method # 1, retention time 1.20 min, detected mass 270.06 [M+H]"

6-Hydroxy-4-(4,4,4-trifluoro-butyl)-isoquinoline (88)
F F

X OH

|
N A
15

1.02 g of 6-Methoxy-4-(4,4,4-trifluoro-butyl)-isoquinoline (87) were treated with boron
tribromide as described for the synthesis of compound 1 to give 410 mg of the desired
product 88. LCMS Method # 1, retention time 1.04 min, detected mass 256.00 [M+H]"

20  4-[4-(4,4,4-Trifluoro-butyl)-isoquinolin-6-yloxy]-piperidine-1-carboxylic acid tert- butyl
ester (89)



dry tetrahydrofurane. 208 ng of Bis (1 H 2H, 2H, 3H, 3H perflourononyl) 5
azodi car boxyl ate were added and the reaction was allowed to stir overnight.
The m xtwoeoswaworvaporated to drynessgand filtered ovePCuER2¢p6/hisas o- Fl ash
cartridge. The obtained crude product was purified by preparative HPLC to
yield 46 ng of the desired product. LCMS Method # 1, retention tine 1.51
mn, detected mass 439.13 [MH + 10

6- (Pi peridin-4-yloxy)-4-(4,4,4-trifluoro-butyl)-isoquinoline (90) F F F
j::NH ON 42 nmg of conpound 89 were dissolved in 5M hydrochloric acid in
| sopropanol . The solution ma%,$tirred at roomtenperature for 2hrs and
another 2 his at 40C, 15 evapoérndted to dryness_and taken up in water and

| yophilized three tines to giv Fg  of the @esired product as the
hydrochl oride salt. LCMS Method # 1, retentionitine 0.98 mn, detected

ng i soqui S nthesized in a
simlar fashion as describ for 20 conpound 90,\ﬁ§§Zg appropriate al kyl
hal i des: WD 2007/ 000240 81 |PCT/ EP200 Det ected No. Conpound Wi ght
Met hod RT [min] Mass [ 91 242.14 1 0.56 243.13 O HC

100 mg of.compound 88, 118 mg of Boc-(4-hydroxy)piperidine and 416 mg of
Diphenyl-[4-[{1H,1H,2H,2H-perfluorodecyl]phenyl]phosphine were dissolved in 5 mL of
dry tetrahydrofurane. 208 mg of Bis (1H, 2H, 2H, 3H, 3H-perflourononyl)-

5 azodicarboxylate were added and the reaction was allowed to stir overnight. The
mixture was evaporated to dryness and filtered over a 5 g Fluoro-Flash cartridge. The
obtained crude product was purified by preparative HPLC to yield 46 mg of the desired
product.

LCMS Method # 1, retention time 1.51 min, detected mass 439.13 [M+H]"
10
6-(Piperidin-4-yloxy)-4-(4,4,4-trifluoro-butyl)-isoquinoline (90)

Cr
O

42 mg of compound 89 were dissolved in 5M hydrochloric acid in isopropanol. The

r F

I\
N~

solution was stirred at room temperature for 2hrs and another 2 hrs at 40°C,

15 evaporated to dryness and taken up in water and lyophilized three times to give 32 mg
of the desired product as the hydrochloride salt. LCMS Method # 1, retention time 0.98
min, detected mass 338.16 [M+H]"

The following isoquinolines were synthesized in a similar fashion as described for

20  compound 90, using appropriate alkyl halides:



N~ NH 92 \ \ 0 318.17 1 0.84 319.17 GCeneral procedure for reductive
amnation: 5 1.5 eq of al dehyde was dissolved in 1 nL of nethanol and 50 ng
of conpouwa 20@#000@0d 27 ng of anhydrougqsodi um acet at e, PAIrTEPI0sHOScHH

nmet hanol , were added. 0.250 nlL of a solution of 1 M sodium cyanoborohyd
ride in THE was added. The reaction was allowed to run overnight, then the
solution was filtered, evaporated to dryness and the residue was taken up
in ethyl acetate. The organic |ayer was extracted with a solution 10 of 5%
sodi um carbonate in water, then with 5% sodiumchloride in water. The
organic layer was dried, evaporated to dryness and purified by RP

chromat ography. This procedure was used to obtain conpounds 93 to 123: WO
2007/ 00020 82 PCIT7 EP2006/ 005648 No. Cphnmpound RT Mass [ VH| [+ Detedtddi 93 F F
F 0.13 257/.R3. H O O | CCdmpo@dd F F F 0] B&ightlMeshe«)RI Mnind5 F F F Q. 79

285.27 HOO NNO96 0.92 299.29 F HO|O F it Mass [MH"}
HCI
NZ /Q\JH
91 S 24214 1 0.56 243.13
o)
HCI

seV¥s;
92 X o 318.17 1 0.84 319.17

General procedure for reductive amination:

5 1.5 eq of aldehyde was dissolved in 1 mL of methanol and 50 mg of compound 124
and 27 mg of anhydrous sodium acetate, dissolved in methanol, were added. 0.250
mL of a solution of 1M sodium cyanoborohydride in THF was added. The reaction was
allowed to run overnight, then the solution was filtered, evaporated to dryness and the
residue was taken up in ethyl acetate. The organic layer was extracted with a solution
10  of 5% sodium carbonate in water, then with 5% sodium chloride in water. The organic

layer was dried, evaporated to dryness and purified by RP chromatography.

This procedure was used to obtain compounds 93 to 123:



ON/ ,N97 FFF 0.74 285.27 H O WO 2007/000240 83 PCT/ EP2006/ 005648 No.
Conpound RT Mass [MH] + 98 Na | / ON 1.22 327.30 FFFHOO O N99 NN
0. 89 370.w0O207/080H0HO 1o N N 100 1.25 409.34 F F F HO PCa/ER2008/0D388 1. 06
347.29 101 FF F HO O WO 2007/000240 84 PCT/ EP2006/ 005648 No. Conpound
RT Mass [MH +\ N/ /N 102 F F F 0.89 319.26 HO\ ID D1 03 0.99 347.32
F F F HO XO

No. Compound RT |Mass [MH]
© X
93 e F e 0.13 257.23
HO\A[O
© AN
k/N _N
94 F:\EF 0.53 271.26
HO 0]
© A
/k/N =N
95 FF g 0.79 | 285.27
HOIO
© AN
N _N
96 0.92 299.29
FiF
Ho” o
° A
N _N
97 . 0.74 | 28527
HOIO




O\ NN 104 0.96 347.29 F F F
\O/ I FO1()[:: \ NN106 FF F 0.74 337.26 H OW

PCT/ EP20080Q08848240 NO.
337.24 FFFHOOOI

OO0:)[:Dt NI

Compound RT l\/as% [MH+ F O
\'\' NN 108 F ’13.01 333. 28

369.29 FFFHOO110 Nlc)c N1.14 369.30 F F F

105
20

\

FF

F FF 0.60 283.15 HO
07/ 000240 85
PNT/EPRI06J003d48 0. 95
HO O 109 N N 1. 04

No. Compound RT |Mass [MH]
0 X
98 U \CQ« 122 | 327.30
FiF
HO (o]
%VQ/OWC@
N
99 NN 77| 089 | 37029
FiF
HO [o]
() e
100 O 125 | 409.34
FitF
HO (o]
; ISR
101 N 2N | 106 | 34729
FiliF
HO (0]




HOO FFF ONNO.58/0.7 111 F 325.23 F F 4 HO 0 WO 2007/ 000240 86

PCT/ EP2006/ 005648 No. Conpound RT Mass [MH+ GOl \ \ \ N N 353.22/355.
112 F 1. 0WOo 2ph7moRA8 C O N 353. 23/ 355. 84113 F F F 0.91 28T1T/HH@0656M8 0. 88
353.24/355. 114 b,.r FF F 24 HOONT / ct 115 0'N 0.87 364.20 F F F HO
O

No. Compound RT |Mass [MH]"
° A
N _N
102 £ Fr 0.89 319.26
HD:\EO
° A
103 0.99 347.32
Fj:iF
HOo” Yo
© A
"O/ N
104 0.96 347.29
FiiF
HO” YO
© X
AN A
105 FjFiF 0.60 283.15
Ho” Yo
F 0 N
N _N
106 e Fr 0.74 337.26
HO:\EO




Ol OGN/ O\ Ng/ /N 116 0.92 364.26 F F F HO O WO 2007/000240 87

PCT/ EP2006/ 005648 No. Conpound RT Mass [MH + cccxliCN 117 F F F 1.10
347.31 HVO2007000240~ ON 118 FFF 0.77 2%% 28 H O ' D - C RCA/EPRIOGDGSOHS F F

l ~N\ 120 @ 1.07 399.30 FFFHOO N- 121 F
0.86 367.27 F F F HO O WD 2007/000240 88 PCT/ EP2006/ 005648 No. Conpound

1.13 361.31 HO :to \ \

RT Mass [IVH + Br

No. Compound RT |Mass [MH]"
F
@v CC
107 095 | 337.24
FiliF
HO 0
o XN
108 1.01 | 33328
FiF
HO (0]
‘p@ O
109 N 2N | 104 | 369.29
FiF
HO' 0
Cf RO®
110 N N 1 114 | 369.30
FiiF
HO 0
F
O/ m 0.58/0.7
111 325.23
FiiF 4
HO 0




447.22/449. 122 0 1.15 FF F 68 HOOa N | 123 1.13 434.16 ~o0 to Al
LCM5 in this table were obtained using LOMS nethod #2. 5 CGeneral procedure
for the rE@edI03h boc-protected amn §I cohol s with 6- REEAEPH06/005648

i soqui nolines (M tsunobu-reaction): 10 To 500 mg (1.5 mmol ) of

tri phenyl phosphi ne (bound to pol ystyr ene, 3mmol/g) and 10 m of

di chl oronet hane 0.195 nL (1.2 mml) of diethylazodi carboxylate (or
alternatively diisopropylazodi carboxyl ate) were added. The reaction

m xture was allowed to shake for 10 min. and then 0.14 niL of

tl‘lethy| am ne 1454“" | u ||y\,|| LA IIIUI;IIC \l\ ar an—¢€ i -Kll ent
anount of a dlffeNQnt gui tabl e |@é Ffﬁ ) (reagen‘( %TI armais l—q of the 15
desired, boc-grotectedjam noal conol (reagent Z) wWas addéd. The reacti on was

shaken at rocmterrperclt ersion{coul d bejobserved
by LCMS. For |wor kup, t| on '
wi th dichl oronet hane anfdNe 200 40

t he resi due was |washed

2006/ OsE¥P2/36B¢ Or gani c
| ayer was washed {y@ce|with 1 N so |purp hydr oxi de, | tmD0e|{w t h wat ¢r and
once with brine, dried|over rragne:;j:sul fate and| evapofat ed3 The crude

f

fa

product was pgurified Qy preparativel HPLC to yiel|d the boc protec¢ted
coupl ed produgt. 5 Genaral proced ®r renoval of the|boc-group (AAV2):
The starting material Was dissolved in 2M hydrochl oric acid and neacted

overnight. To comoumo w-th—poor aqutuu: sotubity;—methanot—or di oxane
was added untiil a \Q\/O/ \©i>
N 0oy 253231355,
113 )
HO (0]
a
o SN
@/ _N 353.24/355.
114 0.88
FF e 24
HOIO
°© A
SUSAGS
15 | "o 0.87 | 364.20
FFEF

HOIO

(o]
SeUORee
116 N N 092 | 36426
FiF

HO 0O




honbgenous sol uti on was obtained. Alternatively, 4M hydrochloric acid in

| sopropanol 10 was used to react the conpound. The reaction m xture was

| yophi | i sw0 200mhod3se depr ot ect ed produ i s obt ai ned asPCh@&Pe@scexpondi ng
hydrochl ori de of the free am ne. WO 2007/ 000240 PCT/ EP2006/ 005648 co O ca
E N~ +#NNN a OCOM O OJOLLCD NQQ a co> >0XUx O
OOc6 Ul x1I X O0O0- 40

No. Compound RT |Mass [MH]
° N
N _N
117 CFp 110 | 347.31
L
© AN
N _N
118 cF . 0.77 | 299.28
HOIO
© x
119 CF e 113 | 361.31
L
SOUSAY
A )
~
120 0 1.07 399.30
rEF
HOIO
e
121 F 0.86 367.27
F:E:
Ho” o




L!_COCOUU NN N O)co N 2Uz .0: 0 00 Q\V/ \EOzILO UO
z I.Z U ONIL N zr- rl W 2007/000240 PCT/ EP2006/ 005648 Cf) U ca M
;-1 N Uwd,206000080N N +r PCT/EP2006/005648

88

No. Compound RT [Mass [MH]
Br
NZ
QQ\ )Q O 447.22/449.
122 0 1.15
rFEF 68
HOIO
a
L @i
x P
123 1.13 43416
_0
rFF
mio

All LCMS in this table were obtained using LCMS method #2.

5 General procedure for the reaction of boc-protected aminoalcohols with 6-hydroxy

isoquinolines (Mitsunobu-reaction):

AAV1:

10  To 500 mg (1.5 mmol) of triphenylphosphine (bound to polystyrene, 3mmol/g) and 10
ml of dichloromethane 0.195 mL (1.2 mmol) of diethylazodicarboxylate (or alternatively
diisopropylazodicarboxylate) were added. The reaction mixture was allowed to shake
for 10 min. and then 0.14 mL of triethylamine, 145 mg of 6-hydroxyisoquinoline (7) (or
an equivalent amount of a different suitable isoquinol) (reagent 1) and 1 mmol of the

15  desired, boc-protected aminoalcohol (reagent 2) was added. The reaction was shaken
at room temperature until no further conversion could be observed by LCMS. For

workup, the solution was filtered, the residue was washed with dichloromethane and



CcuU
CO -
L

10

0
C
cuU

NCc: EM) aOO w(/) 0odd JNNNd) U r a ra jr C N
Q4 Na) NCx 0 U~0CaDCOUNU I xx 0 I 0~t"0 MQ
COvQ 20h7/06010 89 PCT/EP2006/005648

the organic layer was washed twice with 1N sodium hydroxide, twice with water and
once with brine, dried over magnesium sulfate and evaporated. The crude product was

purified by preparative HPLC to yield the boc protected coupled product.
General procedure for removal of the boc-group (AAV2):

The starting material was dissolved in 2M hydrochloric acid and reacted overnight. To
compounds with poor aqueous solubility, methanol or dioxane was added until a
homogenous solution was obtained. Alternatively, 4M hydrochloric acid in isopropanol
was used to react the compound. The reaction mixture was lyophilised and the

deprotected product is obtained as the corresponding hydrochloride of the free amine.
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Chromatographic resolution of compounds 140 and 143:

The N-Boc protected intermediate, obtained as an enantiomeric mixture of compound
140 and compound 143, was separated into the enantiomers on a chiral column
(Chiralcel OD-H/56 250 x 4.6 mm). The removal of the protection group as the final
step was performed as described in the general procedure.

The absolute configuration of the stereo centers has not been determined.
Compound 140: earlier eluting Boc-protected intermediate;

Compound 143: later eluting Boc-protected intermediate
Chromatographic resolution of compounds 141 and 142:

The N-Boc protected intermediate, obtained as an enantiomeric mixture of compound
141 and compound 142, was separated into the enantiomers on a chiral column
(Chiralpak AD-H/40 250 x 4.6 mm). The removal of the protection group as the final
step was performed as described in the general procedure.

The absolute configuration of the stereo centers has not been determined.
Compound 141: earlier eluting Boc-protected intermediate;

Compound 142: later eluting Boc-protected intermediate.
7-Chloro-6-fluoro-isoquinoline (150)
L
N
= Cl
7-Chloro-6-fluoro-isoquinoline is obtained by the same reaction sequence, used for the
synthesis of 6-Fluoro-isoquinoline (23), starting from 3-Chloro-4-fluoro-benzaldehyde.

R = 0.77 min (Method #2). Detected mass: 182.1/184.1 (M+H").

5-Chloro-6-fluoro-isoquinoline-trifluoro acetate (151)
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7.0 g (38.1 mmol) of 6-Fluoroisoquinoline (23) are dissolved in 60 mL of concentrated
sulfuric acid. At 0°C 10.18 g of N-Chlorosuccinimide are added. After 1h another 5.2g
of N-Chlorosucciminide are added and the solution is warmed to 50°C. Two more
portions of 5.2 g N-Chlorosuccinimide are added successively and stirring is continued
at 50 °C until the reaction is complete. The reaction mixture is cooled to room
temperature, is poured on ice and adOPJusted to pH 10 by addition of sodium
hydroxide. The precipitate is filtered off, taken up in dichloromethane and washed with
aqueous sodium hydroxide. The organic layer is dried over magnesium sulfate,
evaporated and the crude product is purified by preparative HPLC to yield 4.04 g of 5-
Chlor-6-fluor-isoquinoline (151) as trifluoroacetate. Ry = 0.97 min (Method #2).
Detected mass: 182.0/184.0 (M+H").

6-Fluoro-5-nitro-isoquinoline (152)

Under cooling 2.0 mL of concentrated nitric acid are added to 2.8 mL of sulphuric acid.
Subsequently 350 mg of 6-fluoroisoquinoline (23) are added, the reaction is warmed
up to room temperature and allowed to stir overnight. The reaction mixture is poured
on ice, extracted with dichloromethane and adOPJusted to alkaline pH by addition of
sodium hydroxide. The aqueous layer is extracted again with dichloromethane. The
dichloromethane layer is dried over magnesium sulfate and evaporated to give 90 mg
of 6-Fluoro-5-nitro-isoquinoline, which can be used without further purification. Ry =
1.03 min (Method #1). Detected mass: 193.0 (M+H").

4-(Isoquinolin-6-yloxy)-piperidine-1-carbocyclic acid-tert-butylester (154)

WO
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7.49 g of 4-Hydroxy-piperidine-1-carboyclic acid-tert-butylester are dissolved in 20 mL
of dry dimethyl acetamide. 1.49 g of sodium hydride (60%) are added. Then a solution
of 3.65 g 6-Fluoroisoquinoline (23) is added dropwise. The solution is heated at 80 °C
for 2 hours, then the solvent is removed and the residue is taken up in
dichloromethane. The organic layer is extracted twice with water and then with brine,
dried over magnesium sulfate and evaporated to dryness. The crude product is purified
by silica gel chromatography to yield 6.22g of 4-(Isoquinolin-6-yloxy)-piperidine-1-
carbocyclic acid-tert-butylester. Ry = 1.32 min (Method #1). Detected mass: 329.1

(M+HY).

6-(Piperidin-4-yloxy)-isoquinoline hydrochloride (124)

;o >
N N HCI

4-(Isoquinolin-6-yloxy)-piperidine-1-carbocyclic acid-tert-butylester (154) is deprotected
by the general procedure described in AAV2 to yield the title compound as HCl-salt. R;
= 0.20 min (Method #2). Detected mass: 229.1 (M+H").

The following example was synthesized according to this method:

4-Chloro-6-(piperidin-4-yloxy)-isoquinoline hydrochloride (156)
Cl

P 7
|\ NH

using 4-chloro-6-fluoro-isoquinoline (24) as starting material
LCMS Method # 2, retention time 0.56 min, detected mass 263.12 [M+H]"
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150 mg of 6-(Piperidine-4-yloxy)-isoquinoline hydrochloride (124) are dissolved in 10
5 mL of dry pyridine. 177 mg of triethylamine and 69 mg of 4-chloropyrimidine are added

and the solution is stirred at 65°C for 6 hours. The reaction mixture is poured on brine
and extracted three times with ethyl acetate. The combined organic layers are dried
over magnesium sulfate, evaporated to dryness and the crude product is purified by
preparative HPLC. The product is converted into the corresponding HCI salt by taking

10  up the product in 20 mL of 1 N hydrochloric acid followed by lyophilization. Yield: 47
mg. Ry = 1.05 min (Method #2). Detected mass: 307.1 (M+H").

6-[1-(4-Trifluoromethyl-pyrimidin-2-yl)-piperidin-4-yloxy]-isoquinoline hydrochloride

(158)
X © F
I F
N A Nm/N\ £ HCl
N~
15

75 mg of 6-(Piperidine-4-yloxy)-isoquinoline-Hydrochloride (124) are dissolved in 5 mL
of dry pyridine and 5 mL of DMF. 55 mg 2-Chlor-4-trifluoromethyl-pyrimidine are added
and the solution is stirred at 60°C for 3 hours. The solvents are removed in vacuo and
the residue is taken up in brine and extracted three times with ethyl acetate. The

20 combined organic layers are dried over magnesium sulfate, evaporated to dryness and
the crude product is purified by preparative HPLC. The product is converted into the
corresponding HCI salt by taking up the product in 20 mL of 1 N hydrochloric acid
followed by lyophilization. Yield: 29 mg. R;= 1.69 min (Method #2). Detected mass:
375.1 (M+H").

25
6-(1-Cyclopropy!-piperidin-4-yloxy)-isoquinoline-hydrochloride (159)
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mL of 2N sodium hydroxide are added and the reaction mixture is filtered. The filtrate

is evaporated, the residue is taken up in dichloromethane, extracted with 2 N sodium

hydroxide and brine, dried with sodium sulfate, evaporated to dryness and the crude
10  material is purified by preparative HPLC. The product fractions are evaporated, the

product is taken up in 2 N hydrochloric acid and lyophilized.

Yield: 60 mg. Ry = 0.50 min (Method #1).Detected mass: 269.2 (M+H™).

4-(2-Oxy-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (160)
SO
_N__~ N_ _O
0 TR
O

3.97 g (12.1 mmol) of 4-(Isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl

15

ester (154) are dissolved in 100 ml of dichloromethane and 4.47 g (18.1 mmol) of 3-
chloro-perbenzoic acid (70 %) are added at room temperature. The reaction mixture is
stirred for 1 h and then washed with saturated sodium bicarbonate-solution. The

20 aqueous phase is separated and extracted with dichloromethane. The combined
organic layers are dried over magnesium sulfate and evaporated, to yield 4.19 g of
crude material, which can be used for further conversion without purification. R = 1.46
min (Method #1). Detected mass: 345.2 (M+H").

25  1-Chloro-6-(piperidin-4-yloxy)-isoquinoline-hydrochloride (161)
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extracted twice with dichloromethane. The combined organic layers were dried over

magnesium sulfate and evaporated to dryness. The residue was purified by
preparative HPLC, by which the title compound was obtained as trifluoroacetate. This

10 was converted to the corresponding HCl-salt by dissolving the product in 2 N HCI,
followed by lyophilization. Yield: 950 mg. R; = 1.03 min (Method #1). Detected mass:
263.1/265.1 (M+H").

4-(1-Chloro-isoquinolin-6-yloxy)-piperidine-1-carboyclic acid tert-butyl ester (162)

P UTOK

15 Cl
1.23 g (4.11 mmol) of 1-Chloro-6-(piperidin-4-yloxy)-isoquinoline hydrochloride (161)
were dissolved in 50 ml of dichloromethane and 0.85 ml (6.15 mmol) of triethylamine
were added. At 0 °C a solution of 1.09 g (5.0 mmol) of tert-butyl-carbonate in 10 ml
dichloromethane was added dropwise and the mixture was allowed to stand at room

20 temperature overnight. For working up, the mixture was washed twice with H,O, dried
over magnesium sulfate and evaporated, to yield 1.1 g of the desired product, which
could be used without further purification. Ry = 1.86 min (Method # 4). Detected mass:
363.1/365.2 (M+H").

25  4-(1-Methylamino-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester
(163)
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(ethyl acetate/methanol 5:1). Yield: 45 mg. Ry = 1.14 min (Method # 4). Detected mass:

358.3 (M+H").

10
Methyl-[6-(piperidin-4-yloxy)-isoquinolin-1-yl]-amine-hydrochloride (164)

B >
N = NH
HCI

_NH

4-(1-Methylamino-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester
(163) was converted to the deprotected title compound by the general procedure,
15 described in AAV2, by which 34 mg of the corresponding HCl-salt could be obtained.
'R¢ = 0,69 min (Method #1). Detected mass: 258.3 (M+H").

Following the synthetic route, described for compound 164, the following compounds
were prepared starting from 4-(1-Chloro-isoquinolin-6-yloxy)-piperidine-1-carboyclic

20 acid tert-butyl ester (162) and the corresponding amines:
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10  2-Chloro-N-dimethylaminomethylene-5-[4-(isoquinolin-6-yloxy)-piperidin-1-yimethyl]-

benzenesulfonamide-trifluoro acetate (169)
| N 0] Cl
N = N //O
S .2, ~
o N

200 mg (0.88 mmol) of 6-(piperidine-4-yloxy)-isoquinoline hydrochloride (124) were
dissolved in 20 ml of methanol and 158 mg (1.56 mmol) of triethylamine were added.

15  After stirring for 15 minutes at room temperature 467 mg (7.78 mmol) of glacial acetic
acid, 482 mg (1.76 mmol) of 2-Chloro-N-dimethylaminomethylene-5-formyl-
benzenesulfonamide (168), 166 mg (2.64 mmol) of sodium cyanoborohydride and
freshly dried molecular sieves were added and the mixture was refluxed for 3 h. After
stirring overnight at room temperature, the mixture was filtered and the filtrate was

20 evaporated. The residue was dissolved in dichloromethane and washed twice with
saturated sodium bicarbonate solution and brine. After drying over magnesium sulfate
and evaporation of the solvent, the crude product was purified by preparative HPLC,
by which 133 mg of the desired product could be isolated as trifluoroacetate. Ry = 0.87
min (Method #2), Detected mass: 487.2/489.2 (M+H").

25
2-Chloro-5-[4-(isoquinolin-6-yloxy)-piperidin-1-ylmethyl]-benzenesulfonamide (170)



over magnesi um sul fate and evaporated, to yield 1.1 g of the desired
product, which could be used without further purification. Rt = 1.86 mn
(Method AvoRoodebmot ed mass:  363. 1/ 36fpg (M-HY) . 25 PCT/EP2006/005648

4- (1- Met hyl am no-i soqui nol i n- 6-yl oxy) - pi peri di ne- 1-carboxylic acid
tert-butyl ester (163) WD 2007/000240 106 PCT/ EP2006/ 005648 a O 111 N/
NyOl< ,NH O 154 ng (0.42 mol ) of

4- (1- Chl oro-i soqui nol i n-6-yl oxy) - pi peri di ne-1-carboyclic acid tert-butyl
ester (162) were heated in 15 m of an aqueous nethyl am ne-solution (41 %
at 110 Cin a sealed tube After 61 the reaction méture was evaporated and
the 5 residue was take odi utA 2 onate sol ution and
extracted with ethyl beta he organ c @ as Csepar at ed, dried over
magnesi um sul fate and 7ent Ve v (: The residue was
purified by silica gel chromat ography (et hyl aceté't e,NMgt hanol 5:1). Yield:
45 ng. Rt = 1.14 mn (Method # 4). Detected nmass: ~358.3 (MtH+). 10

Met hyl R -y 4)
o 11 N TR (gt o 2 SR, o S S

-car boxmbendmeﬂ -gﬂmehhyt]uuan;zlenesnlﬁ:nanmde:{ﬂ 69pwerndizenived in etharwl et ect ed

h of (AN f 186 30het e AFOR fefHSiGhMaSneaet 15 R Torp h AR amind Rt hod
#1) ?Rg&%‘iw@ﬁ% fixtirtetvhs n@@kﬂaﬂ%d‘ﬁy@d@ut%ﬁ‘ﬁide@u&%ﬁan@mr i bed

for corrpoun thé foll'ow ng compounds were gre pared starting from
4- ( 1- Chéaivent was|cemovedi. 6agl SR yesidpewas stired withiedhanelcthe inorganic salts

were filtered off and the filtrate was evaporated. Ry = 0.78 min (Method #2), Detected
mass: 432.1 (M+H").

10  4-(5-Nitro-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (171)

®/ \@NTOK

90 mg (0.47 mmol) 6-Fluoro-5-nitro-isoquinoline (152) were treated with 4-Hydroxy-
piperidine-1-carboxylic acid tert-butyl ester following the method described for the
preparation of compound 154.

15
5-Nitro—6-(piperidin—4-y|oxy)-isoquinoIine-hydrochloride (172)

IO

18.5 mg (0.05 mmol) 4-(5-Nitro-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-
butyl ester (171) were deprotected following the procedure, described in AAV2, by

20 which 12.5 mg of the title compound could be isolated as HCl-salt. Ry = 0.57 min
(Method #1). Detected mass: 274.2 (M+H").

7-Chloro-6-(piperidin-4-yloxy)-isoquinoline-hydrochloride (173)



20 acid tert-butyl ester (162) and the correspondi ng am nes: WO 2007/000240
PCT/ EP2006/ 005648 O ID c o Eti CDco (Da) o Oo co ErnO NN N ti
N N N MWO2070000 O ~ r N r r ~ {¢p X F- 0 La > POTEP2@Q@568 C C W
NEN_=Z z cUUOO=0=_

@C[OO

HCl
N NH
= cl

Starting from 7-Chloro-6-fluoro-isoquinoline (150), the title compound was prepared by
the same synthetic route as for compound 124. R¢ = 0.66 min (Method #1), detected
5 mass: 263.1/265.1 (M+H").

Synthetic procedure for the generation of 3,6-disubstituted isoquinolines

General reaction scheme:

10
F : F ol
F Step 1 ——N’OH Step 2 =
—— —_—— _N
o)
174 °© 175 176 ©
ooy e

AN Cl 0] N—boc

Step 3 \@CN( Step 4 B

—_— ~ —_ N _—

177 178
Step 1:

188 g of 5-Fluro-indanone-1 (174) were dissolved in 1.8l of diethyl ether, 50ml of EtOH

saturated with HCI are added at 0°C and 1.1 | of a 15% ethyl nitrite solution in ether is
15 added over 1 hour.

The solution is allowed to stir for an additional 3 hours to reach room temperature, then

the solvent is removed partially and the precipitated product is collected by filtration.

Step 2
20 129 g of the product from Step 1 was added to a mixture of 170g of PCls in 21 of POCl;.
Then gaseous HCI was added at 0°C until saturation of the solution was reached. The

remaining mixture was heated to 60°C for 6h, the solvent pattially removed in vacuo



OE 08-2Z 0zzzomcocoz Tl W 2007/000240 108 PCT/ EP2006/ 005648

2- Chl or o- N-di m et hyl am i nonet hyl ene-5-f or nyl - benzenesul f onam de (168) O O
H1 \ ~OWwWaG2007800249 (22,8 mol) of 2-Chpro-5-fornyl - beReEmPeneiooisasi de
were dissolved in 50 m of dichloronethane. 4.08 g (34.3 nmol ) of

di met hyl f ormam de di net hyl acetal were added 5 and the m xture was refl uxed
for 2 h. After cooling to roomtenperature, the solution was washed tw ce
with H2O, dried over magnhesi um sul fate and evaporated. 5.16 g of the crude
product were obtained and used in the next step w thout further

PUEL T L Cata s eqsidpe whs Hyarizdd'Bh WeuEhda iCRSR HixRESThé predipitdiéd’

(MrH) .2

i met hylam&emh@mbwb filtr’atiohsoqui nol i n- 6-yl oxy) - pi peri din-1 -yl methyl ] -
benzenesul fonam de-tritluoro acetate (169) C \ \ Oa N/ / Nil / Nn N~

TFA O 200 ng (0.88 mml ) of 6-(piperidine-4-yloxy)-isoquinoline
hydroch#gri?e (124) were dissolved in 20 m of nethanol and 158 ng (1.56
mol) o 'ethylarn'ne were added. 15 After stirring for 15 mnutes at

roomt eﬂ@@g of chﬁiu%ﬁ?roﬁ@S{e?) 2 Yvareniddedftod mixtade efcA40ml HOAL, arB230wmni(Hl. 76
mol ) of or o- N- di net hyl am nonet hyl epne-5-f o n,}/

(57%) containing 53g of réd phosphorous. After heatmg o reflux for 4 hours, the
solution was treated with concentrated NaOH (until pH = 8) and the precipitated

product is isolated by filtration.

10 Step 4:
16.5 g of N-Boc-4-hydroxypiperidine were dissolved in 210ml of diglyme and treated
with 4.1g 50% NaH under nitrogen. The resulting mixture was stirred for 1h at room
temperature, then 14.8 g of the product from Step 4 was added. The mixture was
allowed to stir for 1 day at room temperature, then 100 ml of toluene were added and
15  the resulting mixture was washed with water 3 times. The organic phases were

collected and the solvent was removed in vacuo.

w @N boc @ Step5
a2 oy =

Oy n O
=
= 180

Step 5:



benzenesul fonam de (168), 166 ng (2.64 muol) of sodi um cyanoborohydri de and
freshly dried nol ecul ar sieves were added and the m xture was refl uxed for
3 h. Aftewo 28¢7/000i40g overni ght at room{genperature, thepPOAPRIE/ VIS
filtered and the filtrate was 20 evaporated. The residue was dissolved in
di chl oronet hane and washed twice with saturated sodi um bi carbonate
solution and brine. After drying over magnesium sul fate and evaporation of
t he solvent, the crude product was purified by preparative HPLC, by which
133 ng of the desired product could be isolated as trifluoroacetate. Rt =

g ?JEI or odhs% :%gno&ﬁarhol I ngéhyl O%@?ﬁr&leéggpﬁhﬁégo@?%@Aq ﬁ@ﬂ%eanesul f onam d

(eo( %70)d|¥@h2éwﬂf 9&@2#@1@&9@850&9@@%7@0@@42%@ &HIPQYOA)Dald 60-MY of33 Ny
7 TMmp

2- chl orRANTHFHRyAre AddsAclTe) 1Nerfesltng. mixkisg b hgelest . iplxinder nitrogen
| .
A bor el BRI e AR BB R AL AT e TholifhrBa By eI s SR

Af t &r C:ecﬁoveg ih waBuo @och the mpsidate us subORdenied: torchrosmtographylonzze H~LC
addi ti on of aqueous HCI and the solvent was renoved i. vac. The residue
was stifS&Mwith et hanol, the i norganic salts were filtered off and the
filtrate was evaporated. Rt = 0.78 mn (Method #2), Detected mmss: 432.1
(MtH+) . 10 4-(5-Nitro-isoquinolin-6-yl oxy)-piperidine-1-carboxylic acid
tert- btﬁ;tyebﬁaster (171) N2 O 11 NNO O 90 ng (0.47 mol)

oi por | df pchisf oSS Bie HRsbhedl BT ol eRnBhedtialad Witk RSO

deger i Q@ﬁeﬁsﬁﬁnﬁ@ﬁ)r M@@dé’élié&“pr@ﬁu@plgn%latbdl@‘lremoval of the solvent in vacuo.

All 3,5 6-trisubstituted derivatives were synthesized according to the procedure
illustrated by the synthesis of compound 184. For synthesis of compound 185, .
acetamide was used as amine component in the Pd coupling step.

15

Synthesis of 4-(5-Bromo-3-chloro-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-

butyl ester (181)
Br O
SIS
N~

20 200 mg of 4-(3-Chloro-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester
(178) were dissolved in 5 ml of CH3;CN and heated to 85°C. Then a mixture of 148 mg
of N-bromosuccinimide and 9 mg of AIBN was added as solid and the resulting mixture
was heated to reflux for 1h. The solvent was removed in vacuo and the residue
subOPJected to flash column chromatography. The yield of the isolated product was

25 41%

LCMS : detected mass :441.03, R= 2.41 min (Method #1)

Synthesis of of 4-[3-Chloro-5-(4-fluoro-phenyl)-isoquinolin-6-yloxy]-piperidine-1-
carboxylic acid tert- butyl ester (182)



15 5-Nitro-6-(piperidin-4-yloxy)-isoquinoline-hydrochloride (172) NO2 HCl
N/ / N18.5 ng (0.05 mmol)

4- (5- N t rwoi280)230! i n- 6- yl oxy) - pi peri 111 e- 1- car boxyl i c PaTIER2a06/00564H Ut |
ester (171) were deprotected foll ow ng e procedure, described in AAV2, by
20 which 12.5 ng of the title conpound could be isolated as HCl-salt. R =
0.57 mn (Method #1). Detected mass: 274.2 (M-H+) .

7- Chl or 0- 6- (pi peri di n-4-yl oxy) -i soqui nol i ne- hydrochl oride (173) WO

2007/ 000240 110 PCT/ EP2006/005648 \ \ O~ N/ / d NHHC Starting from
7-Chl oro-6-fluoro-isoquinoline (150), the title conpound was prepared by
the sane synthetic route as for congound 124. Rt = 0.66 mn (Mthod #1),
detected 5 mass: 263.1/265.1 (MH+) ASynthetic procedure for the generation
of 3, 6-disubstituted isoquinolines eral reaction schene: 10 F Step 1 F
N ON Step 2 FID7A \ 1 174 0 D176 G F\ \ Cd C \ \ OCNboc
Step 3 Step 4/ iNN/ [/ 177 178 ~Stép 1. 188 g of 5-Fl uro-indanone-1
(174) were dissolved in 1(.;;31 of dietlhyl ether, 50m of EtCH

% )

150 mg of 4-(5-Bromo-3-chloro-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-

butyl ester (181) were dissolved in a mixture of 9 ml of dioxane and 3ml of water, 47mg

of 4-fluoro-benzene-boronic acid, 47mg of Na2C03 and 40mg of Pd(PPh3)4 were added
5. and the resulting mixture was heated to 100°C for 6h. The solvent was.removed in

vacuo and the residue subOPJected to chromatography on a HPLC system. Yield:

44%

LCMS : detected mass :457.22, R; = 2.45 min (Method #1)

10  Synthesis of 4-[5-(4-Fluoro-phenyl)-3-(3,4,5-trimethoxy-phenylamino)-isoquinolin-6-
yloxy]-piperidine-1- carboxylic acid tert-butyl ester (183)

\ F
S0 o
/OQ ®
N | N @)
N .~ NYO
ﬁ/o

70 mg of 4-[3-Chloro-5-(4-fluoro-phenyl)-isoquinolin-6-yloxy]-piperidine-1-carboxylic

acid tert- butyl ester(182) were dissolved in 7mi of toluene, 20mg of Pd(OAc)2, 60 mg
15  of XANTHPHOS, 400mg of Cs,COj3; and 30 mg of 3,4,5 trimethoxyaniline were added

and the resulting mixture was heated to 100°C for 6h. Then the solvent was removed



saturated with HCl are added at OC and 1.1 1 of a 15%ethyl nitrite
solution in ether is 15 added over 1 hour. The solution is allowed to stir
for an adwOtzoevimb248 hours to reach rooqy 4 enper at ur e, t heaT/IPh@eoodowent i s
removed partially and the precipitated product is collected by filtration.
Step 2 20 129 g of the product from Step 1 was added to a m xture of 170g
of PCI5 in 21 of POC13. Then gaseous HCI was added at OC until saturation
of the solution was reached. The renmining mxture was heated to 60C for
6h, the solvent partially renoved in vacuo WO 2007/ 000240 111

PCT/ EP2006/ 005648, and. the | du s hydralyzed on [ ter

i xt ur 6D VRRO NG eaeua U RolTed B pubrad i ith & G AT s s
of prodyely dfisTatddeprodunbngs @d9ed to a mixture of 740ml HOAc and 330 ni HI
(579 containing 53g of red phosphorous. After heating to reflux for 4

hours, LEMS sdtteciedmass :G04eil AT\ 1 18 1ovicddethaddti)NaOH (until pH = 8) and
the precipitated product is isolated by filtration. 10 Step 4: 16.5 g of
N- Boc- 4- hydr oxypi peri di ne were dissolved in 210mL of diglynme and treated
Wity 4. dyth88%dTafs-WHRbra phe AURB-(pigetidie ALy bk y)dsofuiholie-3wdk(34]5-red for 1
h at room tenperature, then 14.8 g of the product from Step 4 was added.
The ni xrimethegsphenylihaained18¢)r for 1 day at roomtenperature, then 100 m
of toluene were added and 15 the resulting m xture was washed with water 3
times. The organi c phases were

vacuo. N CI O N-boc Step 5 |+
—0
N

20 mg of 4-[5-(4-Fluoro-phenyl)-3-(3,4,5-trimethoxy-phenylamino)-isoquinolin-6-yloxy]-
piperidine-1- carboxylic acid tert-butyl ester (183) were dissolved in 5 ml of ethanol

10  saturated with HCI (gaseous). The resulting mixture was stirred for 1h, then the solvent
was evaporated and the product collected. Yield: 85%
LCMS : detected mass :503.22, R; = 1.22 min (Method #1)

Detected
No. Compound RT Method .
Mass [MH']
H NH
185 2 B O_<___> 0.12 #2 244 14
N _~
HClI

o) NH
186 Y 019 | #2 286.18
HN p O
N




RN=,, 179 ONONH RN 180 Step 5 W 2007/000240 112

PCT/ EP2006/ 005648 100 ng of conpound 178 and 1.1 equivalents of the

corr espormiongo7edi4one are dissolved iyyp nl of di oxanePCEEIP200g/00564&Cs 2COB,
20mg of Pd(OAc)2 and 60 ng of XANTHPHOS are added and the resulting

m xture is heated to reflux under nitrogen wuntil the starting material is
consuned. (reaction is nonitored by LCVM5) The solvent is 5 renpbved in vacuo
and the residue is subOPJected to chromat ography on a HPLC system Step 6:
The products of Step 5 are dissolved in 5 m of ethanol saturated with

gaseousg—HEH——3ap—AfFter—sttrringfor—5Sh—the desipred product T35 D)
renoval of,,the solvent in VaSHSoun I 3,5,6-trisq§§ti “m?ﬂogeri$%¥$®§g mgre
synthesizéﬁaaccarding to thé procedure illustrnated. |y e Sym nMHYf
conpound 184. Fpr synthesis of conpound 185, . | acetan de was|used as anj ne

componént 1n the Pd coupling step. 15 Synthesi g of
4- ( 5- Bfono- 3- ch| or o-1 i nol i n-6-yl oxy) - pi perifdi ne- 1} carboxy|ic acid teft-
butyl éster (18]) Bry ] 3O0NM O N/ / 20(200 ny| of

4- ( 3- Chl or 0-i soqui nol M= 6-yl oxy) - pi per i-ene- 1- garboxyll i c .gci d| terLzhutyl
lved in 5 m ardoh ated F 85(C. #ﬁgﬁHa

ester (lﬂéﬁ were dis
m xtur¢ of 148 pg of Nhfonmd ni myge _And 9 [ng of |AI BN was| added as
solid and the resulting xt

A
HCI
=z
HN O NH
N~

X
NI / HCI
189 o O_CNH 1.02 #2 335.21
| X
|00

x

P HC!
o NH
N~

X
NI > HCi
191 o OCNH 1.02 #2 335.21
| X
100

N

188 1.02 #2 335.21

N

190 1.02 #2 335.21




was heated to reflux for

1 h. The solvent was renoved in vacuo and the

resi due subOPJected to flash col unm chromat ography. The yield of the

i sol at ed woaderato24as

25 41% LCMS

(Met hod #1) Synthesis of of
4-[3-Chl oro-5-(4-fl uoro-phenyl)-isoqui nolin-6-yl oxy] - pi peridi ne- 1-

carboxylic acid tert-
PCT/ EP2006/ 005648 F C O’ -

butyl ester

deﬁ%ct ed nmss

(182) WO 2007/000240 113
"ONO Ny O 150 ng of

1 441. P8 T/HRRED6D06A8 M N

4- (5- Brono- 3- chl or o-i soqui nol i n- 6-yl oxy) - p| perldl ne 1- carboxyllc aC|d tert-

butyl ster {1Q1\ wer-e—gt-ssebvred—nr—an->dure—opt—9—r—of—diroxan ? i
wat er, | 47 of 4 fluoro- bgezene bgronl c acid, |47 fwggﬁégxi p& Qfgﬁ‘a
Pd(PPh3)4 added .5 and"?MRCHBC Yt ng m xtur S tmalsgng«?r
6h. The sol vent was. removed in vacuo and the|residle subOPJecte
chromafography pon a HPLC sysiem Yield: 44%LCVS @ detected [mass : 457. 2
Rt =245 mn (Method K1) 10 Synthesis of
4-[5- (#4- Fl uor o- pheny|y=3- (3, 4, 5-tri met hoxy- phefyl am o) -i soquji nol i n- 6-
yl oxy] t pi peridipe-1-/icarpoxylic acid tert-butyl ester (183) QO F N O
NyO O | 701gg of 7 1.32 #2 335.20
4-[3-Cpnl oro-5-(A-fl uogp- phenyl i NOgy N- 6- Yyl oxy] -{pi peri dine- 1- car box
c acif tent- butyl est re disgolved iin 7mL [of toluene, 20ng of
Pd( OCAc) 2, 60 ng| 15 of 400mg of Cs2C(8 and |30 nmg of| 3,4,5
trimet hoxyanili pe were added
2
N
o} HC!
193 HN | N O—CNH 1.21 #2 349.21
AN~
N_
HCl
194 0.11 #2 329.34
b O
N A
¢
\) HC'
N
195 0.17 #2 371.32
by O
N~

of

—h

2,

yli




and the resulting m xture was heated to 100C for 6h. Then the sol vent was
renoved WO 2007/000240 114 PCT/ EP2006/ 005648 in vacuo and the residue
subOPJectwd 20@/@ba4omat ogr aphy on a HPLgb ystem The vyi elcd/erkoscoaicas ed
product was 24% LCVS : detected nass 4. = 1.81 mn (Method #1) 5
Synt hesi s of

[ 5- (4- Fl uor o- phenyl ) -6-(pi peridin-4-yloxy)-isoquinolin-3-yl]-(3,4,5-
tri met hoxy- phenyl)- am ne (184) OOF NONH 20 ng of

4-[5- (4- Fl uor o- phenyl) 3-(3,4,5-trinet hoxy phenyl am no)-| soqui nol i n- 6-yl oxy
]- pipertdine—tr—ecarboxyti+c—acid LCIL'UULyI CDLUI 183)—were tved—n 5
m of ethanol 1P saturated egnbﬂ) Idﬁd (gaseous) . Treswléthgg m;ﬁj‘?‘éteﬁvas
stirreg folo1 h{ then the sgP was evaporate and t'he 'profygdss [MH
collected. Yield: 85% LCVS : detected nass :503.22, Rt = 1.22|mn ( thod
#1) Detected Np. nmpound RT I\/Et hod Mass [M—|+] H2N [NH 185 0] 12 #2 244.(14
N HG p NH 186 0. 19 #2 286. 18 ~ HN y WO 2007%/000240 115
PCT/ EP2006/ 005648 Dey8cted No. Corrpound RT Met/hod

196 0.15 #2 316,21

NH
" | o~ O-<:>
N A

(Y

N%

197 NH 1.18 #2 322.25
HN | N HCI

: P : :

(o)
198 HN@@N” 1..18 #2 312.18
N F HCI
~
O
/
(0]

199 1.29 #2 380.30

0 NH
N~
HO




Mass [MH] N 187 HN NH 0.17 #2 335.21 N N HC 188 HN\ \ O ~\NH 1.02 #2
335.21 N/ / N/ HC 189 HN\ \ O-NH 1.02 #2 335.21 N/ / N/ HCQ 190 HN
o-{ NH 1.Wo22@/@e&021 N HCl 191 HN O gl 1. 02 #2 335. 2PCTIEPRDOMNS648

2007/ 000240 116 PCT/ EP2006/ 005648 Detected No. Conpound RT Method Mass
[MH] 192 N 1.32 #2 335.20 HN C_CNH N N Ha 193 HN o~NH 1.21 #2 349.21

=,, N HC
Detected
No. Compound RT Method .
Mass [MH"]
N o
o) N | N
N~ NH
200 0.63 #2 385.29
N
[oj HCI
N o)
o] N | N
N _~ NH
201 N 0.2 #2 398.34
| HC
o) H o)
IOORS
N NH
202 7 0.18 #2 369.30
N
L
N o)
o] N | N
N _~ NH
203 N 0.2 #2 400.27
/S
PECN




194 0.11 #2 329.34 HN O-NH 11 N JHa 195 0.17 #2 371.32 HNONH N/ / WO
2007/ 000240 117 PCT/ EP2006/ 005648 Detected No. Conpound RT Met hod Mass

[ MH] 0 wo@ow/mb4#2 316,21 HN O-NH N11?\II NI 197 1.18 #2T322008505648N NH HCI
Noa OY/Il 198 HN I NH 1..18 #2 312.18 - HO 0 0 199 1.29 #2 380.30 HN
O-c NH N/ / Ha WO 2007/000240 118 PCT/ EP2006/ 005648

Detected
No. Compound RT Method N
Mass [MH"]
N o)
o) N ‘ N
;/ N _~ HCI_NH
N
204 0.16 #2 45527
- U
N o)
o) N | N
;/ N _~ HC! N+
N
205 [ j 0.16 #2 483.34
N\
\/N\/
N o)
o. _N | N
j/ N _~ HCl NH
206 —N 0.16 #2 434.26
~ N
S I




Det ected No. Conpound RT Method Mass [MH] H O N O NH 200 0.63 #2 385. 29
N COHCl ONON=-~ 04201 0.2 #2 398.34 ~FOH ONON/ / NH 202 0.18 #2
369.30 NvQaodi/oo@4 O N/ / --ONH 203 NP. 2 #2 400. 27 WeCTARZ08005549 119
PCT/ EP2006/ 005648 Detected No. Conmpound RT Method Mass [MH#] H:1

Detected

No. Compound RT Method
© P Mass [MH"]

o N o
I\
N _~ HCl NH

N

206A Q 0.15 #2 452.30

N

@ CHIRAL
207 CZ 0.15 #2 403.25

NHI N (o)
N~ NH

| X
N~
208 HN. A O\CNH 102 | # 321.17
109
HCI
N7 X
L
209 102 | #2 32117

HN O
[ @NH
AN




204 0.16 #2 455.27 00O L ONO XINH 205 (N) 0.16 #2 483.34 NN ONON
OHC H 206 -N 0.16 #2 434.26 N WD 2007/ 000240 120 PCT/ EP2006/ 005648

Det ect ed Wo.20@owpand RT Method Mass [fd4] O N O N/ HECTMH:2®0685688 15 #2
452.30 U CHIRAL 207 " 0.15 #2 403.25 NH ON/ NH N 208 HN 0--C 1.02 #2
321.17 NH N HC

Detected
No. Compound RT Method .
Mass [MH"]
N
| AN
=

210 HN S O\C\ 1.06 #2 321.17
| NH
N A
HCl

)
7

211 - AN A 0“@““ 0.85 #2 322.17
|
|00

HCI

@
Ny

212 HN O‘GNH 0.85 #2 322.17
I
o el

HCI

HG
v

213 | 089 | #2 351.18

0
X
Z
0 NH
N~




9 0 1.02 #2 321.17 HN CNH N WD 2007/ 000240 121 PCT/ EP2006/ 005648

cted No. Conpound RT Method Mass [M+] N 210 HN O 1.06 #2 321.17 N/
[T Twonm7/@0240H N O N H 0. 85 #2 3?%2 17 N/ 1J |/ HECTIEP2006/0Ds6M8 212 H N
ONHO.85 #2 322.17 NHC Ha O- 213'0.89 #2 351.18 HN\ '\ ONHN/ / WO
2007/ 000240 122 PCT/ EP2006/ 005648

N 20
Det e
Ha

~

C d RT Method Detected
No. ompoun etho
° P Mass [MH"]
HCl
o
AN
214 L 089 | #2 351.18
HN | ~ O@NH
N~
HCl
O/
N
215 |/ 1.03 #2 350.19
HN | ~ O@NH
N~
O—
Be;
216 HN X O—CNH 1 #2 380.20
P
HO
O—
O
217 HN N 0‘@"“ 1 #2 380.20
‘P
HO




Det ected No. Conpound RT Method Mass [MH] Ha O- 214 0.89 #2 351.18 HN\
OCNHoff N/ / Ha 215 1.03 #2 350.19 HNOCNHI N\ O -0216 HN ~NH 1
#2 380. 20WONDQ7/000HO O -0 217 rN O-NH 1b3#2 380.20 N HCPCWBP2@E/PH309240 123
PCT/ EP2006/ 005648 Detected No. Conmpound RT Method Mass [ M#] N 218 HN
o--( NH 0.95 #2 335.19

Detected

) Compound RT Method
No P Mass [MH"]

N
X

V
218 HN N O—Cm 095 | #2 335.19
N~
HCO

HCI

=N

=
NH
N A

O (0]
220 :\( 1.05 #1 380.20
HN I N O—CNH
N~

\

219 1 #2 339.16

221 1.06 #1 378.18




I ~J N/ / HOF HC

380.20 HN O CNH N p HC

124 PCT/ BPOQ0E1 1005648
222 NH 1.17 #1 378.18

N 219 1 #2 339.16 HNOCNHN O~ O 220 1.05 #1

221 1.06 #1 378.18
Det ected No. Conpg
I '\ N/ / NH HC

==~ NH O NH WD 2007/ 000240
und RT Met hod WaIEPRMGH)S648 O HCI

0223 1.12 #1 378.18

Detected
No. Compound RT Method .
Mass [MH"]
\o HCI
o]
222 1.17 #1 378.18
NH o
| X
HCI
o)
\
223 o 1.12 #1 378.18
NH | N 0
N _— NH
O—o
HC!
o)
224 o \ 1.04 #1 408.19
NH__ o]
O
O—
HCl
o)
225 o \ 1.04 #1 408.19
NH__~ o
N| = \ONH

O



NHO\ LNH O/ HC

O 224 1.04 #1 408.19 NHI

~~0\-ONH 0 Ha O 225

1.04 #1 408.19 NH 6,-:,~ON/ / NH WO 2007/000240 125 PCT/ EP2006/ 005648

Det ect ed WO0.200d0pEond RT Method Mass [{¥it]

N/ NH O 227 o

HCI
1.1 #1 432.19 0 HN |

O 226 CCIEPZWBIB448 HN O

N/ / NH O

c g RT Method Detected
i ompoun etho .
No P Mass [MH"]
) HCI
o}
226 0.95 #1 378.18
HN | N o}
N _~ NH
\
o}
—
227 o 1.1 #1 432.19
, o)
HN | N o]
N__~ NH
0/
_0
o
AN
228 1.02 #1 410.21
HN ' § o
N _~ NH
_-0
230 al 1.12 #1 384.15
HN | X o
N~ NH




_ 0O 228 1.02 #1 410.21 HN O NNH _ 0230 cl 1.12 #1 384.15 HNOH ON
/1 N WO 2007/ 000240 126 PCT/ EP2006/ 005648 Detected No. Conpound RT Met hod
Mass [ MHAVO 2072@0248. 28 #1 412.20 HN Oidp/ / '-ONH F  @CTHER006/00364232 1. 31
#1 404.16 HNON/ / NH O01--, HO 233 0 1.15 #1 433.22 TNH

Detected
No. Compound RT Method .
Mass [MH"]
0
231 1.28 #1 412.20

HNI\ o)
N = NH

F
074 HCI
F
F
232 ; 1.31 #1 . 404.16

(o)
HN | N
N_ _~ NH

o
HCI
233 o 1.15 #1 433.22
NH
HN | N o)
N _~ NH
F
o/ E HC
O
234 1.25 #1 400.15




HNO NNH F OF HC

0.99 #1 350.19 NHO-"ONH HC C 0 238 1.13 #1 414.16

O 234 0 1.25 #1 400.15 HN O N NH WO 2007/000240 127
PCT/ EP2006/ 005648 Det ected No. Conpound RT Met hod Mass [ MHH]
1.39 #1 4w0.28a7/000240 / NH Ha O HCI

o\ 235 HN o

236 §27 1 #1 350.19 [RAT@PRHOKIGOS6MS/ O 237

Detected
No. Compound RT Method .
Mass [MH’]
235 ' 1.39 #1 442 .21
o—
HCI
236 1 #1 350.19
NH_ o
IOORE
A\
237 0.99 #1 350.19
NH o]
| A
\ UH
HCI
cl
o)
AN N
238 1.13 #1 414.16
HN | N o
N A
0
AN
239 1.03 #1 364.20
HN | N (o)
N = NH
HC




HNON/ / NH HCO --Q 0239 HNIT \ \ O1.03 #1 364.20 NH HC WO
2007/ 000240 128 PCT/ EP2006/ 005648 Detected No. Conpound RT Met hod Mass

[ MH] F Wodao7/0vH0 F 240 0 1.5 #1 45%%4 HN O K NH pPHTIEP26b:/0056@8 99 #1
380.20 HNONGC - / NH 0 HO ~F 242 1.25 #1 400.15 HN O NI HC

RT Method Detected
C d etho .
No. ompoun Mass [MH']
F
0
F
F
240 0 1.5 #1 450.14
HN | N (0]
|\ P~ NH
/
(o] HCI
241 / A 0.99 #1 380.20

HNI\ &
N = NH

242 ] k 125 | #1 400.15
Roone

HCI

0] N\
243 Y 0.75 #1 315.18
HN l N 0]
N_ = NH




O N 243 0.75 #1 315.18 HN O N '~ONH WO 2007/ 000240 129 PCT/ EP2006/ 005648
Det ected No. Conpound RT Method Mass [MH+] N Ha 244 0.83 #1 352.21 HN O
~NH /=N WoH@)7/@d500. 73 #1 322.17 HN ?é\lH N -N HCl  Nr24GrRiNcO0B48 #1
350.20 N/ / NHN 247 HNI \ \ O00.85 #1 335.19 N/ / ~ HO W

2007/ 000240 130 PCT/ EP2006/ 005648 Detected No. Conpound RT Met hod

Detected
No. Compound RT Method .
Mass [MH"]
N\N/ HCl
/
244 = 0.83 #1 | 35221

HN|\ (o)
N _~ NH

—N
N/* HCI
\ /
245 o 0.73 #1 32217
HN | N
N_ _~ NH

HCI

=

N
246 HN o 0.84 #1 350.20
| X
N
-0
247 0.85 #1 335.19

/
B °
N~ NH

HN
HO




Mass [MH] HG 248 N\ DIX 1.05 #1 349.20 HNON/ / NH HC 249 1.1 #1
348.21 HNO I \ NH Nd HCG 250\ / 1.1 #1 368.15 HN\ \ ON/ / NH F
s ( F HCOwoQor/@6801. 33 #1 420.14 HN Y390 O N/ / NH WOPROEPL@OO236@8 131

PCT/ EP2006/ 005648 Detected No. Conmpound RT Method Mass [ MH#] cl 252 1.12
#1 368.15 HN O NH

Detected
Mass [MH"]

_ HCl
N
248 \ 7 1.05 #1 349.20

jsSh e

&
&

No. Compound RT Method

HCI

249 1.1 #1 348.21

|
HCI

Hi l N (o]
/
' HN x
N~
C
250 : 1.1 #1 368.15
HN l x
= NH
F
S+F HC
F
HN | N
=

o

251 1.33 #1 420.14




HCl a 253 HN I \ 0 1.04 #1 354.14 NNCH Ha Ha 254 1.07 #1 348.21 HN
ONNH OHC O1.15 #1 456.23 255 go NH N NH WD 2007/ 000240 132

PCT/ EP20080Q068%&240 Det ect ed No. Corpouqsh RT Met hod Mass PLNHEPR006@034& O O N
1.11 #1 527.27 256 1\ NHO N/ NH OF F HC

Detected
No. Compound RT Method .
Mass [MH"]
cl
252 1.12 #1 368.15
HN ' N o)
N_ _~ NH
HCI
~ )
1.04 #1 354.14
253 HN | N o)
N~ NH
HQl
HCI
254 1.07 #1 348.21
HN | N o)
N _~ NH
/
Q HCI
o)
25 | 7 \Q O 115 | #1 456.23
NHI N o]
N~ NH




OF 0257 1.36 #1 540.21 NH ONNH O Ha 0O 258 O\ 1.15 #1 546.26 NH O
NH 4,1,~~",::: 0 Ha 259 1 1.07 #1 486.24 NH N NH WO 2007/ 000240 133

PCT/ EP20080Q0&81%8240 Det ect ed No. Corrpouzmzlz RT Met hod Mass PCWHEPR0060084N~ O
260 1.08 #1 527.27 NH ONNH O0---~

Detected
No. Compound RT Method N
Mass [MH"]
/
Q HCH
(0]
o -
256 O N 111 | #1 52727
(0]
N/ @
Fﬂ\
257 /’ 1.36 #1 540.21
\ ag?
(o]
258 - O > 1.15 #1 546.26
NH X O
O
O
O
259 7 O ~ 1.07 #1 486.24
NH N O
O




261 0.95 #1 364.17 HNOL NH O- OO,- HCO 262 1.08 #1 450.24 HN O N NH
Q O-_HCO 0263 1.14 #1 486.24 NH O N LNH WD 2007/ 000240 134

PCT/ EP2008 000888240 Det ect ed No. Conpou?g RT Met hod Mass PLCWHEPROO6IHIEBI64O 264 \
[/ \ 1.03 #1 364.20 HNONNH O-, | %65 1.11 #1 390.22 HN O NH

4- Et hyl -6-(piperidin-4-yloxy) -isoquinoline (266)

Detected
Mass [MH’]

/
0 |
(o] N\
(o]
Y
260 O 108 | #1 527.27

NH I S (0}
N .= NH
O\\ HCl

o)

No. Compound RT Method

261 0.95 #1 364.17

HN|\ O
N~ NH

o
_0 O HCl
262 1.08 #1 450.24
HN | N o_
N _~ NH
o/
O— HCl
/o
263 O 1.14 #1 486.24

NHl\ o
N__~ NH




Ni / I NH \'\ OCIH 5 The conmpound 266 was synthesized in a simlar

fashi on as described for conmpound 90, using ethyl iodide. LCM5S Method # 1,
retenti orwOI20wr/@0B8 nin, detected massq34£57.31 [ MrH + 1@CAEPR006®DI68 t he
sane reaction sequence as for the synthesis of 6-Fl uoro-isoquinoline (23),
the follow ng two conpounds were obtained: 8-Chl oro-6-fuoro-isoquinoline
(267) WO 2007/ 000240 135 PCT/ EP2006/005648 F NCO R = 0.83 mn (Mthod
#1). Detected mass: 182.12 (M+H+). 5 6-Fl uoro-7-Methylisoquinoline (268) ~
~F N/ / R =0.70 mn (Method #TOP) . Detected mass 162. 3 (M+-H+).
8- Chl orre—6—{(H p“r:d ) y|UAy/- |auqu|||u=i||c m \,n UL,III rde (439‘ Ot

HC 10 CI 8- Chl or o- Pi peni din dyI oxy)- isoqu %3 nm‘%m?ﬁo:hl)%?ﬁt@d(zw)
was obf ai “infa simlar SETH%W as descri beg e e wggglgﬁ of
(124), |starting|from267 Rt = 0.63 mn (Method [#1). Detected pmss: 263.71#4
(MtH+) | I5 6-(Prperidin-4- I oxy) - 7- Met hyl 1 sodui nolijne hydroghloride (2[70)
O N NHIHC ~ 6- (i peridin-4/yl oxy)-7-net | 1soquinolipe hydroghloride (2)0)
was obtained in|a

LN ]

,
A_I>

\ 1.03 #1 364.20

HN o)
N

O\
265 1.1 #1 390.22
: - HN I X @) .
= NH

4-Ethyl -6-(piperidin-4-yloxy) —isoquinoline (266)

NZ /OJH
N 0
CIH

5 The compound 266 was synthesized in a similar fashion as described for compound
90, using ethyl iodide. LCMS Method # 1, retention time 0.98 min, detected mass
257.31 [M+H]"

264

10  Also using the same reaction sequence as for the synthesis of 6-Fluoro-isoquinoline

(23), the following two compounds were obtained:

8-Chloro-6-fluoro-isoquinoline (267)



simlar fashion as descri bed above for the synthesis of (124), starting
from268 Rt = 0.64 mn (Method #1). Detected mass: 243.18 (M+H+). 20 The

f ol | owi ngweabomomonpounds was obt ai neqaghe sane way, f eCir@mrovgooisas
reductive am nation procedure used to obtain exanples 93-123 using 269,
129 or 270, WO 2007/000240 136 PCT/ EP2006/ 005648 respectively and the
correspondi ng al dehydes as starting material. All LCM5S in the follow ng
tabl es were obtai ned using LCMS net hod #2. WD 2007/ 000240 137

PCT/ EP2006/ 005648 Exanple Mass No Formula TR [MHO 271/ 0 -"ON 291.09 N
~1 / NC CH 272 00.87 305.11 NN, d H 273/ O00.85 319.11 4 1 /
Nd CH 274 0.69 305.10 N O ~ 5 d~, 0.85 319.20

AN~

Cl
R; = 0.83 min (Method #1). Detected mass: 182.12 (M+H").

5  6-Fluoro-7-Methylisoquinoline (268)

O i
N .~

R; = 0.70 min (Method #TOP). Detected mass: 162.3 (M+H").

8-Chloro-6-(Piperidin-4-yloxy)- isoquinoline hydrochloride (269)

S 7
N NH HCI
Cl

8-Chloro-6-(Piperidin-4-yloxy)- isoquinoline hydrochloride (269) was obtained in a

10

similar fashion as described above for the synthesis of (124), starting from 267
R = 0.63 min (Method #1). Detected mass: 263.14 (M+H").

15  6-(Piperidin-4-yloxy)-7-Methyl isoquinoline hydrochloride (270)

S 7
N NH HCI

6-(Piperidin-4-yloxy)-7-methyl isoquinoline hydrochloride (270) was obtained in a
similar fashion as described above for the synthesis of (124), starting from 268
R; = 0.64 min (Method #1). Detected mass: 243.18 (M+H").
20
The following set of compounds was obtained the same way, following the reductive

amination procedure used to obtain examples 93-123 using 269, 129 or 270,



N/ N_"t", d CIH W 2007/000240 138 PCT/ EP2006/ 005648 Exanpl e Mass No
Formula TR [MH#] 276 O00.79 317.10 N~ C CH 277 0 0.92 333.12 N~ N C
ClH 278 wo&#07a682406 N O ~/~ | / N /'\1-'3 I\F C F ClH p2T&P00@00s6@d 359. 15
N~ NA CH O 280 0.90 345.13 N~ 8CIH

respectively and the corresponding aldehydes as starting material. All LCMS in the

following tables were obtained using LCMS method #2.



281 O, C 1.02 387.06 N1 / NO CHW 2007/000240 139 PCT/ EP2006/ 005648
Exampl e Mass No Fornmula TR [MH#] 282 G 1.09 387.05 NN C CH 283 1.05
387.06 @vbro07/000M01 / CI CI  CIH 28413y Cl 1.10 421. 02PCNERR00GI00Z6HS Cl H
285 O/ 0.95 353.10 N~ 1 / N C CIH 286 C 1.14 421.02 NN\ C Cd CH
287 1.00 367.10

Example Mass
Formula Tr
No [MH"]
271 @) 0.71 291.09
=
COT O
Cl
CiH
272 O 0.87 305.11
=
Nx U\/\
Ci
CIH
273 0 0.85 | 319.11
o’
Cl
CiH
274 9] 0.69 305.10
]
Cl
CIH
275 Y% 0] 0.85 319.20
Nx N\/k
Cl
CH




NO~N C CHW 2007/000240 140 PCT/ EP2006/ 005648 Exanpl e Mass No
Formula TR [MH] 288 F 1.13 421.06 F OON C CIH 289 00.63 354.11 N~
N C Cl Hwp200mm0m2400 354.11 N C C gxanpl e Mass  NeCE@mPauc@0s6is [ MHO|
291 O 0.46 275.33 F Nom CIH 292 O 0. ?7 289.21 N~ F N CIH WD 2007/ 000240
141 PCT/ EP2006/ 005648 Exanpl e Mass

Example Mass
Formula Tr .
No [MH]
276 0 0.79 317.10
~
Nx \O\I\/A
Cl
CHH
277 O 0.92 333.12
~
Cl
CH
278 = 0 0.87 359.06
SOa0
Na N F
\/\KF
Cl
CH
279 Z O 1.01 359.15
N N
Cl
CH
280 yZ O 0.90 345.13
N l \Q‘l
SAG
CIH
281 0) Cl 1.02 387.06
~d
Cl
CiH




Formula TR No [MH] 293 O00.73 303.22 N~ NF CIH 294 O00.52 289.25 N N
F CHZ295 O00.65 303.23 N~ F CIH 0.63 301.20 296 ON~- F CIH 297 O 0.90
317.26 NWOD200M00824€C1 H 298 / \ 0.66 341 NI / F N /PCEBP2006056F8 Cl H f
WD 2007/ 000240 142 PCT/ EP2006/ 005648 Exanpl e Mass

Example Mass
Formula Tr .

No [MH']

282 1.09 387.05

Cl
p O
N N
Cl
CH
283 ®) 1.05 387.06
=
SeioNs
Cl Cl
_ CH

1.10 421.02
284 = o) Cl
N N
Cl Cl
CH
285 @) 0.95 353.10
=
osaeNs
Cl
CHH
286 Cl 1.14 421.02
g O\G \/@
N
Na cl
Cl
CH
1.00 367.10

287 y O
N N
Cl
CH




Formula TR No IMH+] 299 O00.96 343.27 N~ F NCIH 300/ O0.72 329.30
N~1/ NF13 CIH301 Oa C 0.97 371.19 NN F CIH 302 A 0.95 371.19
N/ F I::wGQl2bb7/8020/ O 0.88 371.19 | {46\lc Il / F NCO eciHE»eemnososs O Cl
1.02 405.15 /407.15 N NF

Example Mass
Formula Tr .
No [MH]
288 F . 1.13 421.06
= I O F
N~ N
Cl
CH
289 _ (0] | N\ 0.63 354.11
Nx N\)/\)
Cl
CH
0.90 354.11
290 _ 0] N
Na N | =
Cl
CH
Example Mass
P Formula Tr
No [MH']
46 275.33
291 > 0] 0
N E N~
CH
292 = O 0.57 289.21
SONGTN
CH




Cl CIH 305 O00.83 337.24 F N CIH WO 2007/ 000240 143 PCT/ EP2006/ 005648
Exampl e Mass Fornmula TR No [M#] 306 C 1.07 405.19 O/407.19 NN F C
ClH 307 w0,20w/0002400 0.94 351.28 N F LI H 308 F F 1. O6TAR008405688 O ' C
N~ / \N F CH309 O0O0.23 338.23 N-~FN CH 310 O 0.49 338.23

Example Mass
Formula Tr .
No [MH7]

293 = o 0.73 303.22

CH
0.52 289.25
294 y | @)
N E N\|/

CHH
265 _ 0 065 | 30323
CIH
296 = O 0.63 301.20
Soaew:
CHH

297 pZ (@] 0.90 317.26

Na I F\Q\/ﬁ/

CH
0.66 343.21
298 = | O\@
Na N F
F
\/\KF

CIH




FNI/ CH311/ ONO.67 338.23 N F CIH 312 0.70 415.25 0 N,
ClH WD 2007/ 000240 144 PCT/ EP2006/ 005648 Exanple Mass No Formula TR
313 O 0. M0o28®/@&%40N~ | / F N O SO F

314 1.10 387 PEEH/EPRDI@ODS64$-

315 01.05 387.26 NN1 / Fo CH OHO.12 330.24 / I \ N
Example Mass
Formula Tr
No [MH"]
299 VZ O 0.96 343.27
CH
0.72 329.30
300 = | o)
N e N\O
CIHH
0.97 371.19
301 y | O Cl
N& - N
CH
302 Cl 0.95 371.19
seaevs
N
N F
CHH
0.88 371.19
303 Z | 0
N = N
Cl
CH
1.02 405.15
304 y 0] Cl
\ | N /1407.15
X F
Cl
CH
0.83 337.24
305 Z I O
N~ F N
CIH

[
c

MHO)

| H

F

N



N~ F N CIH WD 2007/000240 145 PCT/ EP2006/ 005648 Exanple Mass Fornula TR
No [ MH] 317 Chiral 0.28 330.27 NI / F N~ G\H CH318 =-,, 00.58
341. 27 NVONoda8024€I H 319 O 0.87 377. 2? N~-1 / N F N RCHEPZII0BEES 0. 69
355.17 N F NO CH W 2007/000240 14{’63 PCT/ EP2006/ 005648 Exanpl e Mass
Formula TR

Example : Mass
Formula Tr .

No [MH']

306 1.07 405.19

Cl
@iIO\G v@\ /407.19
N F N cl
CIH
307 _ ) 0.94 | 35128

CH
" F
= I O E
Na F N
CIH
23 338.23
N N =
X F
CH
310 fj@[o\@\/ENj 0.49 338.23
N N
NS E =
CiH
0.67 338.23
311 = | O N
N E N | =
CH

Q 0.70 | 415.25
~
= o S\\
X F
CHH

308 1.05 405.24

312




No [MHO 321/ O0.80 343.19 N1 / FNS CH322 0O00.53 331.25 NI /
Nom F CIH 323, O00.18 344.30 Fa NNH CH324 O0.14 344.29 NH NFN
ClH 325 WwoQod#osf8. 29 N~/ F a N 113,, 1 H 326 / O 13NpdDyEP2&id/oBskas 24 | F
ClH WO 2007/ 000240 147 PCT/ EP2006/ 0056448 Exanpl e Mass No Fornula TR [ MHO

327 0.60 345.27 NI I / FN
Example Mass
Formula Tr
No [MH"]
.74 433.24
313 /fJ/\:[O\G 0.7
N
N F o
\S\\/
O
F
CH
1.10 387.26
314 = | O
Na E N
CIHH
. 7.26
315 @[O\G 105 | 38
N N
X F
CIH
316 o H 0.12 330.24
SONevs
| \ D
X F
CIH




O CIH 328 OChiral 0.12 330.24 NN, F~ N H CH329 ="' 00.67 327.24
FNO CH330 00.18 326.23 N FON\ NHCH 331 0.23 335.26 If- O~ N
N / N NWwWO-=2007/48024Cl H WO 2007/ 000240 114 PCT/ EP2006/ 005 ®¢8/EPEOaiMIces Mass No
Formula TR [MHO 332 O0.70 271.17 N-"CIH 333 00.80 285.21 CIH 334 O
0.87 299. 19

Example Mass
Formula Tr .
No [MH7]
317 0 Chiral 0.28 330.27
LT
NS . N\:
&
CH
0.58 341.27
318 . | 0]
Nx E N
AN
\
N—N
\
CH
0.87 377.25
319 Z | O
N £ N
>N
-/
N
H
CHH
0.69 355.17
320 Z | (0]
N . N
AN
\
N-O
CH




N~1/ NCH 335 =1-1111-:~ 0 0.78 285.22 N CIH0.92 299.20 336 ON CH
337 0.75 297.13 N~/ Nom CIH 338 O1.01 313.16 N~ 1 / N WD 2007/000240
149 PCT/ BPOQ0@7/005648 Exanpl e Mass No, Fornmul a TR [ VHO PC3332606/0056@8 0. 77
339.10 N/\~FI\F FCIH 340 0.98 339729 N~/ NCH 341 O00.91 325.23
NI/ NCH 342 O/ C 1.07 367.15

E le Mass
xamp Formula Tr
No [MH"]
i 19
321 Z | O 0.80 343
Na P N
AN
\
S
CH
) 31.25
322 _ = | ®) o 0.53 3
CIH
0.18 344.30
323 yZ l (@)
Na E N
NH
CIH
324 e} 0.14 344.29
= | NH
N~ . N
CH
0.14 358.29
325 = ' 0)
Na . N
NH
CH
0.62 345.24
326 = ‘ 0] (@)
N E N
CH




NIl / NCH 343 C
I 403.14 C

ClH 345 O/ 0.99 333.19 N |
PCT/ EP2008 008348240 Exanpl e Mass No For

1.01 367.15 ON CIH 344 C

a TR [ MHO

1.07 401. 12/
/" N CIH WD 2007/ 000240 150

N =1111511 N

34BCTIEP2006803%689.. 12/

403.14 N NCO CH 347 0", -,

1.00 347.24 NNCH 348 F F 1.09 401.22 F

NN / =11-1~1 d
Example Mass
xamp Formula Tr
No [MH']
0.60 345.27
327 Y I 0O
Na r N
()
CH
328 o) Chiral 0.12 330.24
LD
Na N
wN
F H
CH
0.67 327.24
329 = I 0)
Na E N
N
\
0]
CH
: 0.18 326.23
330 = ‘ O
Na £ N
N
\ NH
CH
331 0.23 335.26
@) //
= | \C i N
N
\ W,
= F
CiH




H 349 N 0.63 334.23 ONCH 350 ON 0.69 334.23 N~/ NCH 351 O00.90
334.24 j'D NN CIH 352 0 0.83 411. 22 ~so NzZI, N CH W 2007/000240 151
PCT/ EP2008 008618240 Exanpl e Mass For nul 2 8TR No [ MH] 3PB8TEPR00SHO629. 20 N~
Il / NOO F CH 354 F 1.14 465.18 F?\O/SFON~I/N\

Example Mass
Formula Tr
No [MH"]
0.70 271.17
332 = 6]
Nx N~
CIH

0.80 285.21
333 y l O
Nx N~
CH
334 p | O 0.87 299.19
N N

CiH
335 = o) 0.78 285.22
SCQUw

CIH
336 = l 0] 0.92 299.20
Nx N\)\
CIH
337 yZ | @) 0.75 297.13
CH
338 yZ ‘ @) 1.01 313.16




ClH 355 =%11114- O 1.17 383.25 NNCH 356 01.08 383.15 N N1 / dH
357/ \ p HO0.60 326.26 N N CIH WD 2007/ 000240 152 PCT/ EP2006/ 005648
0. 67 32®CczZAP20ds/0b5688 GNH

Exanpl e Msie=0d6006za0

mula TR [ M+ ] 358]_@Chiral

ClH 359 0.89 336.25 / N N~ N',~UC 360 O0.74 337.24 N1 / N NN
ClH 361 O 0.91 373.23 N~ N
Example Mass
Formula Tr
No [MH"]
339 @i\;'io\() 0.77 339.10
Na N F
\/TF
CH
340 pZ | 0] 0.98 339.29
Na A N
CIH
341 = | O 0.91 325.23
Na N\O
CIH
342 = | O Ci 1.07 367.15
N N
CiH
343 Cl 1.01 367.15
= | O
Na N
CIH
344 Z o] Cl 1.07 401.12/
Cl
CHH
345 % 0] 0.99 333.19
CH




N NH CIH 362 00.97 338.15 NI / NS CIH W 2007/000240 153

PCT/ EP2006/ 005648 Exanple Mass No Formula TR [MHQ 363 / O O 0.73 327.24
N NCH W640@/0%44 340.27 N~ 1 / N Nﬁ ClH 365 NH 0. 6RC3A4P2008/009¢48 | / N
ClH 366 O0.66 354.29 N~-1 / NTIIII %H ClH 367 / O0OO0.79 341.26 N~ |
/ NCH 368 =11-:11 O0.77 341. 25

Example Mass
Formula Tr
No [MH"]
346 1.13 401.12/

Cl
QL
Nx N cl

CIHH
347 yZ 0] 1.00 347.24
LT

CIH

348 1.09 401.22

F

F
= o F
CHH

349 yZ O XN 0.63 334.23
CIH

350 = @) N\ 0.69 334.23
CIH

351 = (@) N7 0.90 334.24
CIH

0\\ _ 0.83 411.22

= 0 S

CIH

3562




NN O CIH WD 2007/000240 154 PCT/ EP2006/ 005648 Exanple Mass No Formula TR
[MHO 369 O Chiral 0.76 326.26 N HCH 370 0.81 323.20 NO~ NO CH
371 O 0. 3%0o2a@/@240N~ N NH CIH 372 0. 351.24 |/ N OpCITHiP2006/005648

5,6, 7-Trifluoro-isoquinoline (373) F N F 1: 5
5,6,7-Trifluoro-isoquinoline (373) is obtained by the sane reaction
sequence, used for

Example Mass
P Formula Tr +
No [MH’]
3563 - Z 0] 0.88 429.20
O\\ -
S,
0]
F
CIH
354 1.14 465.18

355 = ON 1.17 383.25
Na I \G‘l

356 7 I O 1.08 383.15
Na N

357 0.60 326.26




t he synthesis of

3,4,5-Trifl uorobenzal dehyde.

6- Fl uor o-i soqui noli ne (23),

starting from
WD 2007/ 000240 155 PCT/ EP2006/ 005648 Fi nal

puri fi catworodyoprsepar ati ve HPLC gave fhg desired i soquiPQ@EPR@6A65648

trifl uoroacetat.

Rt 1.15 min (Method #2).

Det ect ed nmss:

183.0. 5

4-(5,7-Di fluoro-isoquinolin-6-yl oxy)-piperidine-1-carboxylic acid
(374) F O NF NyO O The title conpound was synt heS| zed

tert-butyl ester
fol l owi ng the pr

ot ocol described for 4-(1soquinolin-

6- yl oxy) - p| perl di ne- 1-carbocyclic acid-tert-butylester (154). R = 1.27 mn
(Met hod—16 +Hu-'). Detectedmass—365 2 (virH+) -
5 7-D f::?ﬁrﬂ (Ipi peri din-4-yl oxy)-isoquinoline (375 F O NH Mass
4- (5,7 gro-l soqui nol i n- 6- yFeetyutapi peri di ne-1-cafbodgl i c| aci d
tert-butylNester| (374) is 15 deprotected in Methanol/2 N HQ IMHthe
genera procedure described in AAV2 to yield the tifle conp und as
HCl - sa g3 (vethod #TOP)— DeteckRHSTESST 498 M
5, 7- Di Chi 6% 6. 6) d Eirah=y ég’é’g 0 932232‘23_5 mol )
7- Chl oy 0- 6-f 1 uor re dissolved in 90 m| of conc|
sul phuric acid. C Df 785 g (55.0 mml) N-Chlpro-succjnimd
were WD 2007/ 000240 156 PCT/ EP2006/ 005648
Cr
CHH
359 0.89 336.25
- CH
360 = | 0] 0.74 337.24
N N
AN
\
N—N
\
CH
361 = ‘ 0] : 0.91 373.23
N N
>N
/
N
H
CIH
362 pZ | 0] 0.97 338.15
Nx N
AN
\
S
CIH




added and the m xture was stirred at 50 C. After standing overni ght at room
tenperature another 3 eq. N-Chloro-succinimd were added and at the

fol | owi ngwagadmoosoeq. N- Chl oro-succi {38 d were added amGTIEPROOGHNISES at ur e
was increased to 80 C. After no further conversion could be detected, the
m xture was cooled to room5 tenperature and poured on ice. The aqueous

sol ution was brought to basic pH by adding solid NaOH The precipitate was
filtered off and washed three tines with dichloronethane. After drying the
organic filtrates with MgSO4 and evaporation of the solvent 1.09 g of the
desir isSoqui npline could be 1solated. Rt = I.26 mp (MVethqd #TIOP).
Det ectlegxapfsle £16.0/218.0 (MrH+). 10 Mass
4- (5, 7-Di chloroti soqui nol i n- 6- Aarrylapi peri di ne- 1- car boXgl i ¢ aci d
tert-QutylN@stef (377) 0 ~XO1 1. N/ C NO O i< The i tMH3orpound
was synt hesi zed|foll ow ng the protocol described for| 4-(1soquinolin-{ 15

6-yl oXy)-RBEReTT fiine-1 - 0 O.c d-Tert-butyl esfep x354) aaRhidger| final
purifilcation by| prepa 1 ‘ nd>evap i on of| the prqduct fractions,
the Bgc-group i§ alrgg iaFI\@ave . = 1.71 mn ((Method #2).

Det ectled mass: B97. 2/ 399" :

5, 7- Dilchl or o- 6- ( pi peri di n- 4-yl oxyCiHsoqui nol ine (378) d -+ OC Ny 20
150 4- (5, 7-Dichl oro-isoquinolin-6-yl oxy)-piperidine-1-carlboxylicfacid
tert-QutyB6dster (377, tjally deprotected) Owet e |dB46@7ved in 10
m of |di chl or omet hane of friflluoroacetic acid is gdded at [0 C.
The sqglution is|stirr at OnN.t enperature, For warking up, 50 mnl
Di chl ar omet hane|were addéd and the sol'uti gn was 25 washed wijt h sat urat ed
NaHCQO3- sol ution| The | ayers were separated _and the agueous

NH

CHH
365 O 0.62 340.28
= | NH
Na N
CH
366 = | O 0.66 354 .29
N N

CIH
367 yZ | O 0] 0.79 341.26
Nx N\);j
CH
368 Z | 0] 0.77 341.25
Na N

CIH




WD 2007/ 000240 157 PCT/ EP2006/ 005648 phase was extracted once with
Di chi or onet hane.

sat ur at edWN2BOO®eRI6| ut i on

The conbi ned organic | ayers were

again washed with
dried with1s4SO4 and evapor RCEEP2006/9e5642si due

was purified by preparative HPLC. The product fractions were evaporated

and the residue dissolved in 2 N HCl.
was 5 isolated as HCl -salt.
297.1/299.1 (MrH+) .
Rho- ki nase i nhi bition,
fol |l oy ng protod

Triton
ROCKI |
Fi nal

dilute
buf f er
reacti
room-t
of sto
103A 2
% Twee
41 +++

Rt

After evaporation,
= 0.90 mn (Method #2).
Det erm nati on of Rho kinase inhibition To neasure
| C50 val ues were determ ned according to the

Det ec

the title conmpound

ted nmss:

10

Exdmphko
or ROKa)
Conclft r at|i
d to 0.25q

ol : Buffer:
DMSO, 1 mMDIT; 1 nM MO 2; 0, 5pC/
(Upstate,

25mM Tris pH/7,5; 0, 02% B;j

Cat al bgrmulad- 451 Lot # 2484
ion of ATP in reaction m xture 40pM I
Mw th buffer described above (w tholit ATP)

BA, 5%
el 1 y33
;0 UTRrO. 1

i1 ycerol;

i otinylja

P MaBsENn

ﬁ@@gbub

1. 10pl

0, 008%
zyne:

15
strate,
Tris

( T3gy bi t
pn Wit h 3d
enper at ur g

5 7. | ncul
n 20 9. H
WO 2007/

pped sol ut|i

Radi oactivity in the

or) 2. Aﬂd 30 pL oT enzyne sd]ghkgn

p
30 mMn at RT 8. Wagh 4 tines
|l | was determi
000240 158 PCT/EP2006/005648 44 +++

ate for

TP/ In
n mn h 3QpL f 50 mv
[ sh~R'ate plus

¥

20 P76t
cubat e f

EDTA 6.

Per ki n
with 3
ned No.

00 pl

arelIE
or 20 m
Tr ansf €
El ner,
of
| C50 29

370

YOQe'

o

0.81

323.20

371

N N
AN

\ NH
ClHH |

0.84

322.22

372

= O N/’
CIH

0.88

351.24

n at
r 50 pL
SMP
PBS/ 0. 1
+++

5

5,6,7-Trifluoro-isoquinoline (373)

| X

N
= F

5,6,7-Trifluoro-isoquinoline (373) is obtained by the same reaction sequence, used for

the synthesis of 6-Fluoro-isoquinoline (23), starting from 3,4,5-Trifluorobenzaldehyde.



59 ++++ 67 +++ 72 ++++ 81 ++++ 111 +++ 100 +++ 120 ++++ 133 ++++
134 +++ 138 ++++ 145 +++ 156 ++++ 228 ++++ 261 ++++ 265 +++ 266 +++
269 ++++ WO2B07#080240The gi ven activity 185denoted as t hePa@EFRRI060036d8yari t hm
of the 1C50 (pl C50) as follows: +: 3.0< plC50<4.0 5 ++ 4.05pl C50<5.0 +++:
5.0<_pl C50 <6.0 ++++: 6.05 pl C50 WD 2007/ 000240 159 PCT/ EP2006/ 005648
Clains 1. A conpound of the fornula (I) R4 R5 N-R6 R3 L

Final purification by preparative HPLC gave the desired isoquinoline as trifluoroacetat.
Rt = 1.15 min (Method #2). Detected mass: 183.0.

5 4-(5,7-Difluoro-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester

(374)
F
N = r N\H/O\'<
0]

The title compound was synthesized following the protocol described for 4-(Isoquinolin-
6-yloxy)-piperidine-1-carbocyclic acid-tert-butylester (154). Ry = 1.27 min (Method
10  #TOP). Detected mass: 365.2 (M+H").

5,7-Difluoro-6-(piperidin-4-yloxy)-isoquinoline (375)

F
N NH
= =

4-(5,7-Difluoro-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester (374) is

15  deprotected in Methanol/2 N HCI by the general procedure described in AAV2 to yield
the title compound as HCl-salt. R; = 0.43 min (Method #TOP). Detected mass: 265.1
(M+H").

5,7-Dichloro-6-fluoro-isoquinoline (376)
Cl
| N

N. =~
20 Cl

5.0 g (27.5 mmol) 7-Chloro-6-fluoro-isoquinoline (150) were dissolved in 90 ml of conc.

sulphuric acid. At room temperature 7.35 g (55.0 mmol) N-Chloro-succinimid were



R7 (R2) n 5RlL R8 (I) wherein Rl is H 10 (Cil-C6)al kyl, R,

NH (Cl-C6)al kyl, NHR , or N (Cl-C6)alkyl]2; 15 R2 is hydrogen, hal ogen
or (Cl- Coyelylaoo24R3 is H, 20 hal ogenm5s6 (Cl- C6) al kyl , pCTEPGEp@bicys ene- R ,
OH OR', 25 NH2, NHR', NR'R' or WD 2007/000240 160 PCT/ EP2006/ 005648
NHC(O-R', R4 is H 5 halogen, hydroxy, CN,

added and the mixture was stirred at 50 °C. After standing overnight at room
temperature another 3 eq. N-Chloro-succinimid were added and at the following again
5 eq. N-Chloro-succinimid were added and the temperature was increased to 80 °C.
After no further conversion could be detected, the mixture was cooled to room

5 temperature and poured on ice. The aqueous solution was brought to basic pH by
adding solid NaOH. The precipitate was filtered off and washed three times with
dichloromethane. After drying the organic filtrates with MgSO4 and evaporation of the
solvent 1.09 g of the desired isoquinoline could be isolated. R; = 1.26 min (Method
#TOP). Detected mass: 216.0/218.0 (M+H").

10
4-(5,7-Dichloro-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester
(377)
Cl

® CDTOK

The title compound was synthesized following the protocol described for 4-(Isoquinolin-
15  6-yloxy)-piperidine-1-carbocyclic acid-tert-butylester (154). After final purification by

preparative HPLC and evaporation of the product fractions, the Boc-group is already

partially cleaved. R; = 1.71 min (Method #2). Detected mass: 397.2/399.2 (M+H").

5,7-Dichloro-6-(piperidin-4-yloxy)-isoquinoline (378)
Cl

I AN O\O
N NH
= Cl

150 mg 4-(5,7-Dichloro-isoquinolin-6-yloxy)-piperidine-1-carboxylic acid tert-butyl ester

20

(377, already partially deprotected) were dissolved in 10 ml of dichloromethane and 1
mi of trifluoroacetic acid is added at O °C. The solution is stirred for 2 h at room
temperature. For working up, 50 ml Dichloromethane were added and the solution was

25  washed with saturated NaHCO3-solution. The layers were separated and the aqueous



(C1-Co)alkyl, R, 10 (Cl-C6)alkylene-R; R5 is H, halogen, 15 CN, NO2,
(C1-Co)al kyl, (C2-C6)alkenyl, R, 20 (C 1-C6)al kyl ene-(C6-C 10)aryl, (C
1- C6) al kewigl2eien0(236- C 10) aryl, (C 1- C61al kyl ene- (C5- C 1OLTHPR@G00306d8 v |
CH(OH)-(Cl-Co6)al kyl, 25 NH2, NHHR, NH SO2H, NH S02-(Cl -C6)al kyl,
NH-S02-R, 30 NHC(O-(C 1-Co6)al kyl, WO 2007/000240 161 PCT/ EP2006/ 005648
NHC(O-R, C(CON(Cl-C6)alkyl]2, C(OOCH or C(OO(Cil-Co)alkyl; 5 R6 is

10

15

20

25

phase was extracted once with Dichloromethane. The combined organic layers were
again washed with saturated NaHCO3-solution , dried with MgSO4 and evaporated.
The residue was purified by preparative HPLC. The product fractions were evaporated
and the residue dissolved in 2 N HCI. After evaporation, the title compound was
isolated as HCl-salt. R; = 0.90 min (Method #2). Detected mass: 297.1/299.1 (M+H").

Determination of Rho kinase inhibition

To measure Rho-kinase inhibition, |C5q values were determined according to the

following protocol:

Buffer: 25mM Tris pH7,5; 0,02% BSA; 5% Glycerol; 0,008% Triton X100; 2% DMSO,
1mM DTT; 1mM MgCl,; 0,5uCifwell y*3P ATP

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

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

1. 10pl Tris buffer (x Inhibitor)

. Add 30 pL of enzyme solution

. Start the reaction with 30pL of mix substrate/ATP/ATP33

. Incubate for 20 min at room temperature

. Stop reaction with 30uL of 50 mM EDTA

. Transfer 50 pL of stopped solution to Streptavidin Flash Plate plus, Perkin Elmer,
SMP 103A

7. Incubate for 30 min at RT

. Wash 4 times with 300 pl of PBS/0.1% Tween 20

D G AW N

oo

9. Radioactivity in the well was determined
No. IC50
29 +++

41 ++++




R, (Cl1-C8)alkyl, 10 (Ci1-Co6)alkylene-R, (Cl -C6)alkylene-O(C
1-C6)al kyl, (C1 -C6)alkylene-OR, (C 1-C6)alkylene-CHR ]2, (C1

- C6) al kylwoes@(@4R , 15 (C 1 -C6)al ki&ne-C(O) N H2, PCT/EP2006/005648
(Cl1-C6) al kylene-C(ONHR , or (Cl-C6)alkylene-C(ONR]2; R7 is 20 H,
hal ogen, CN, N2, (C1-C6)alkyl, 25 (C2-C6)alkenyl, R, (Cl

- Co6) al kenyl ene- (C6-C 10)aryl, (Cl-C6)alkylene-R, CH(OH)-(C 1-Co6)al kyl,
WO 2007/ 000240 162 PCT/ EP2006/ 005648 NH2, NHR, NH SO2H, N H S02-(C
1-C6)al kyl, 5 NHS02-R, S02-NH2, S02-N H R,

44 ++++
59 ++++
67 +++
72 ++++
81 ++++
111 +++
100 +++
120 ++++
133 ++++
134 S+t
138 ++++
145 +++
156 ++++
228 ++++
261 ++++
265 +++
266 +++
269 +H++
378 ++++

The given activity is denoted as the negative logarithm of the IC5q (pIC5() as follows:
+ 3.0<plCg0<4.0
5 ++ 40<plCsp<5.0
+++: 5.0<plCgp <6.0
++++: 6.0 <plCsqq



NHC(O-(C1-Coalkyl, NHCO-R, 10 C(ON (O -C6)alkyl]2, COOCH or
C(OO(Cl-Co)alkyl; R8 is H halogen or (Cl-C6)alkyl; 15 nis 1, 2, 3 or
4; and L We 200700086 (C - C6) al kyl ene;  2{kgwherein R is PCIAR)0cHpeIcenl kyl ,
(C5-C1 Ohete rocyclyl, (C6-Cl0)aryl; and 25 R' is (C3-C8)cycloal kyl,
(C5-C 10) heterocyclyl, (C6-ClO)aryl, (C 1 -0C6)alkyl, 30

(C1l-C6) al kyl ene-R , WD 2007/ 000240 163 PCT/ EP2006/ 005648 (C

1- C6) al kyl ene- O (C1- C6) al kyl, (Cl1-C6)al kyl ene-O R, or

(C1-Co6) al kyl ene- NRXRy; and wherein Rx and Ry are independently of each

ot her \ Cl-C6) al kyl, (C5-C 10) heterocyclyl, (C6-Cl0)aryl, (C1

-C4) al lé/)la ®- (C5-C 10) het erocycl yI ,

1. A compound of the formula (1)

()

wherein

R1is
H,

10 (C1-Cg)alkyl,
R,
NH-(C4-Cg)alkyl,
NHR’, or
N[(C1-Cg)alkyll2;

15

Ry is hydrogen, halogen or (C1-Cg)alkyl; .

R3is
H,

20 halogen,
(C1-Ce)alkyl,
(Cq-Cg)alkylene-R’,
OH,

O-R”,
25 NHo,

NHR”,

NR"”R” or



(C1 -A4)al kyl ene-(C6-C 10)aryl, 10 (C1L -C4)al kylene-N H (C 1-C6)al kyl, (C1
-C4)al kylene-N [(C | -C6)al kyl]2, (Cl-C4)alkylene-N (C6-Cl0)aryl]2, or
(Cl- C4) al WOI2807&00p40 C5- C 10) het er ocycl y{ W and 15 wher elPRTIER20069Dd®s R4,
R5, R7 and R8 one al kyl or al kyl ene hydrogen atom can optionally be
substituted by OH F, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2, CONH2,
CONHCH3 or CON(CH3)2; and their pharmaceutically acceptable salts and/or
physi ol ogically functional 20 derivatives. 2. A conpound according to
claiml, wherein RlL is H (Cl-C6)al kyl, (C6-Cl0)aryl, NH (Cl-C6)alkyl,
NH(%-@%@y&,,or N[ (C1-C6)al kyl]2. 25 3. A conpound according to one of
cl ai ns [¢ ;wherein RL is H (Cl-C4)al kyl, NH (Cl-C4)al kyl,
N[ (Cl-C4)al kyl]2 or NH phenyl. 4. A conpound according to one of clains 1
to 3, wherein RLis H (Cl-C2)alkyl or NH (Cl-C2)alkyl. WO 2007/000240 164
PCT/ EPRH& 005648 5. A conpound according to one of claims 1 to 4, wherein
RlLis H 6. A conpound according to one of clains 1 to 5, wherein R3 is H,
hal ogert}, 5 (Cl-C4)al kyl ene-R, OR' or NHR', and wherein R and R' are
def | neﬂ]%g %,g claiml1. 7. A conpound according to one of clains 1 to 6,
whelei J H or NHR'. 8. A conpound according to one of clains 1 to 7,
wher ei rhy@oxyg H 10 NH (C5- C6) heterocyclyl, preferably NH (C5-C6)heteroaryl
containing one or nore N atons; or NH phenyl. 9. A conpound according to
one of @Naims 1 to 8, wherein R8 is H, halogen or (Cl- C4)alkyl. 15 10. A
conpou a iing to one of clains 1 to 9, wherein R8 is H d, F, nethyl
or et %1. @%?élgyl,

R,

10 (C1-Cg)alkylene-R’;

Rsis

H,

halogen,
15 CN,

NO2,

(C1-Ce)alkyl,
(C2-Cg)alkenyl,
R,

20 (Cq-Cg)alkylene-(Cg-C1p)aryl,
(C1-Cg)alkenylene-(Cg-C1p)aryl,
(C1-Cg)alkylene-(C5-C1g)heterocyclyl,
CH(OH)-(C1-Cg)alkyl,

25 NHo,
NH-R’,
NH-SO2H,
NH-SO5-(C1-Cg)alkyl,
NH-SO5>-R’,

30 NH-C(O)-(C1-Cg)alkyi,



11. A compound according to one of clains 1 to 10, wherein R4 is H hal ogen
or 20 (Cil-C6)alkyl. 12. A conpound according to one of clains 1 to 11,
wher ei n R¥0i280740048| ogen or (Cl-C4)al M{l 25 13. A conmpolifd2ee007d$ ng to
one of clains 1 to 12, wherein R4 is H ~14. A conpound according to one of
claims 1 to 13, wherein R5 is H, halogen, CN, (Cl-C6)alkyl, R

NH ( C6- C10) aryl or (Cl-C6)al kylene-R . WO 2007/ 000240 165 PCT/ EP2006/ 005648
15. A compound according to one of clains 1 to 14, wherein R5 is H,

hal ogen, (Cl-C6)alkyl, R, NH (C6-Cl0)aryl or (Cl-C6)alkylene-R . 16. A
conpound according to one of clains 1 to 15, wherein R5 is H halogen, 5

( C1- Co)MHKG(O)-Re6- c10) aryl, NH (C6-Cl0)aryl, (Cl-C2)al kyl - (Cs-Cl0)aryl or
(C5-C Y . A conpound according to one of clains 1 to 16,
whereiﬁgggﬁﬂgiﬁﬁﬁﬁgwgg n, CN, (Cl-C6)alkyl, (C2-C6)alkenyl, R or
(Cﬁ-CB)@kﬁyjﬁngr(CB-CB)cycIoaIkyI. 10 18. A conpound according to one of
claims 1 to 17, wherein R7 is H, halogen, CN, (Cl-C4)alkyl,

( Cl- C4) (@ C 1-Gadatint;, cycl opropyl or (C5-CB6)heteroaryl. 19. A compound
according to one of clains 1 to 18, wherein R7 is H, fluoro, chloro, 15
brofo, nethyl, ethyl, phenyl, nitrile, cyclopropyl, thienyl or vinyl. 20. A
conpounﬁ ggcording to one of clains 1 to 19, wherein nis 1, 2 or 3. 21.

A conpouﬁ according to one of clains 1 to 20, wherein nis 1. 20 22. A
conpoung according to one of claims 1 to 21, wherein R2 is H hal ogen or
(Cl-c4)al kyl. 23. A conpound according to one of clains 1 to 22, wherein R2
is HorR,25 (Cl1-C4)al kyl. 24. A conpound according to one of clainms 1 to
23, wherein R2.is H (Cl-C2)al kyl. 25. A conpound according to one of

e i s E16DVhnerein R 1e H (C1- 06) al kyl ,

10  (Cq-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C4-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CH[R]2,
(C1-Cg)alkylene-C(O)-R’,

15 (Cq-Cg)alkylene-C(O)NH3,
(C1-Cg)alkylene-C(O)NH-R’, or
(C1-Cg)alkylene-C(O)N[R']2;

R7 is

20 H,
halogen,
CN,
NO»,
(C1-Cp)alkyl,

25 (Co2-Cg)alkenyl,
R,
(C1-Cg)alkenyiene-(Cg-C1g)amyl,
(C4-Cg)alkylene-R’,
CH(OH)-(C1-Cg)alkyl,



30 R, (C1-4)al kyl ene-(C3-C8) cycl oal kyl, (Cl1-C4)al kyl ene-(C5-C

10) het erocyclyl, WO 2007/000240 166 PCT/ EP2006/ 005648

(C1- C4) al W9l2e0me00Q40) - ( C5- C 10) het er ocy, |, PCT/EP2006/005648
(C1-A4) al kyl ene-C(O - (C6-C10) aryl or -C6) al kyl ene- (C6-Cl0)aryl. 26. A
compound according to one of clainms 1 to 25, wherein R6 is H, (Cl-C6)alkyl,
5 (C5-C 10) heterocycl yl, (Cl-C4)al kyl ene-(C5-C 10) heterocyclyl or

(C1-Co6) al kyl ene-(C6- Cl0)aryl. 27. A conpound according to one of clains 1
to 26, wherein L is attached to the 3- position or to the 4-position of the
pi peridine ring. 10 28. A conpound according to one of clains 1 to 27,
wher ei NH2i s attached to the 4- position of the piperidine ring. 29. A
conpound according to one of clainms 1 to 28, wherein L is O-nethylene, O-
15 et h)N"éTPe' or preferably O 30. A conpound according to claim1, wherein
Rl is &H% )al kyl, (C6-Cl0)aryl, NH (Cl-C6)al kyl, NH (C6-C10)aryl, or
20 N (Cl- % kyl12; R2 is hydrogen, halogen, or (C 1-C6)alkyl; R3 is H,
hal ogenNH{<H Q@ﬁa(tg)du@n,e-l?’, O R' or NHR', wherein Rand R' are defined 25
as in clai m%; 4 Ts H, hal ogen or (Cl-C6)al kyl; WD 2007/000240 167
PCTEEP2AE09F848 RS is H, (CLl-Co)al kyl, halogen, CN, (C6-Cl0)aryl,
NH ( C6- Cl0)aryl, (Cl -C6)al kyl ene-(C6-C 10)aryl, (C5-C 10)heterocyclyl or
(Cl- C6)30OENldpe- (C5- C 10) heterocyclyl; 5 R6 is H, (Cl-C6)al kyl, R,

(C1-A4) al kyl ene- (C5-C10) heterocyclyl, (C1-C6)al kyl ene-C(O) - (C6-C10) aryl,

( Cl1- C4)SPryNERs- C(O) - (C5- C 10) heterocyclyl, or (Cl -C6)al kyl ene-(C6-C
10)aryl; R7 is H, C%?él%?len’ CN, (Cl-0C6)al kyl, (C2-Co6)al kenyl or R;

NH-C(O)-(C1
NH-C(O)-R’,

10  C(O)N[(C4-Cg)alkyl]2,
C(O)OH, or
C(0)O-(C1-Cp)alkyl;

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

15
nis1,2,3o0r4;and

L is O or O-(C1-Cg)alkylene;

20 wherein
R'is
(C3-Cg)cycloalkyl,
(C5-C1q)heterocyclyl,
(Cg-C1p)aryl; and

25 R"is
(C3-Cg)cycloalkyl,
(C5-C1g)heterocyclyl,
(Ce-C1o)anyl,
(C1-Cg)alkyl,

30 (Cq-Cg)alkylene-R’,



10 R8 is H, halogen or (Cl-C6)al kyl; nisl,2or3,and - L is 0O, O-nethylene or
O ethylene. 15 31. A conpound according to claiml, wherein RL is H,

( C1- C6) alW9I2007(0@624€10) ar yl , NH- ( Cl- C6) yl, NH ( C6- CLOPATKHP2006/005648

N[ (Cl-C6)alkyl]2; 20 R2 is Hor (Cl1-C4 kyl; R3 is H, halogen or NHR",
wherein R' is defined as above; 25 R4 is H, halogen or (Cl-C4)alkyl; R5 is
H (Cl-C6)al kyl, hal ogen, (C6-Cl0)aryl, NH (C6-Cl0)aryl,

(d -Co6)al kyl ene-(C6- Cl0)aryl or (C5-C 10)heterocyclyl; W 2007/000240 168
PCT/ EP2006/ 005648 R6 is H, (Cl-C6)alkyl, R,

(C1-A) al kyl ene- (C5-C10) heterocyclyl or (Cl -C6)al kyl ene-(C6-C 10)aryl; R7
is H H&logelalkgne-{Codarlyl., (C2-c6)alkenyl or R; 5 R8 is H, hal ogen
or (CLl-¢6)alkyl; nis,1, 2 or 3; and 10 Lis O 32. A conpound according to
clai m £C1 sidivierg-Q-R 97 (C1-C4)al kyl, NH (CL-C4)al kyl, N (CL-C4)alkyl]2

or NH- phenyl . 5 bSo H, 1-C4)al kyl; R3 is H NH (C5-C6)heteroaryl or
NH- pher 1;'é6¥§ik¥]'§”‘i‘i%¢§?w or (Cl-C4)alkyl: 20 R5 is H, (Cl-C4)alkyl,

2l 09 Myl B KR M) ard¥hdegRrBEAP LY back Gindr2) al ky! - (Co-CL0)aryl or
5 (C1-Cg)alkyl,
(C5-C1p)heterocyclyl,
(Ce-C1p)amyl,
(C1-Cg4)alkylene-(C5-C1p)heterocyclyl,
(C1-Cg4)alkylene-(Cg-C1p)aryl,
10  (C4-Cy)alkylene-NH(C1-Cg)alkyl,
(C1-Cy4)alkylene-N[(C1-Cg)alkyl]2,
(C1-C4)alkylene-N[(Cg-C1p)aryl]2, or
(C1-Cg)alkylene-N[(C5-C1q)heterocyclyi]2; and

15  wherein in residues R4, R5, R7 and Rg one alkyl or alkylene hydrogen atom can
optionally be substituted by OH, F, OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3)2,
CONHy, CONHCHz3 or CON(CH3)2;

and their pharmaceutically acceptable salts and/or physiologically functional

20 derivatives.

2. A compound according to claim 1, wherein Ry is H, (C1-Cg)alkyl, (Cg-C1p)aryl,
NH-(C1-Cg)alkyl, NH-(Cg-C1p)aryl or N[(C1-Cg)alkyl]2.

25 3. A compound according to one of claims 1 or 2, wherein R1 is H, (C1-Cy)alkyl,
NH-(C4-C4)alkyl, N[(C1-C4)alkyl]2 or NH-phenyl.

4. A compound according to one of claims 1 to 3, wherein Rq is H, (C1-Co)alkyl or

NH-(C1-Cp)alkyl.



R6 is H (Cl-Co6)al kyl, (C5-C 10)heterocyclyl, (Cl-C4)alkylene-(C5-C

10) heterocyclyl, 25 (C6-Cl0)aryl or (Cl-C6)al kyl ene-(C6-Cl0)aryl; R7 is H,
hal ogen, W:N,ZOQMOIM) al kyl, (C1-4) al keJi'lél phenyl , cycl @ETEPPI06/005648

(C5-C6) heteroaryl; 30 R8 is H, hal ogen or (Cl-C4)alkyl; W 2007/000240 169
PCT/ EP2006/ 005648 n is 1; and LisO 5 33. Use of at |east one conpounds
of the formula (1) and/or their physiologically acceptable salt as clained
in one of clainse 1 to 32 for producing a nedicanent. 34. Use of at | east
one conpounds of the fornmula (I) and/or their physiologically 10 acceptable
salt as clainmed in one of clainms 1 to 32 for producing a nedicanent for the
treat nent and/ or prevention of hypertension, pul nonary hypertension, ocular
hyper t egsi ong dg r%&l“rﬁf@&co?auhg%%tn@dméuﬁ% 185 4, ARGIAIA FORRIAI i S, cerebral
vasospasm ast prematur@ birth, hyperaggregability of platelets,
Peripheral GCcclusive Arterial Disease (PAOD), Chronic Obstructive

Pul nonary Di sease (COPD), cancer 15 devel opnent, erectile dysfunctl on,
arteri ocl eréampqm@ﬁ%dlagd@@nﬁa(?fl‘ﬂ?@% ﬁ@SoWQ&FP'nMé halpgghoi d | ung,

f|br0|d liver, liver_faijlure, o’bfl E‘Fdne arrg%%oscle 0Si

ki dfey (G-CavalkylengR, RyBeror ¥ éﬁ'f‘ ?g% §NeYAsIR E&Mohs of
di abetes, bl ood vessel resten03|s atheroscler05|s cancer, cardiac

hyper t rophy, heart failure ischemic di seases; infl ammat i on; aut oi nmune

di seasep; Al RRonfsd M@ééafdmqu e LGP OROBOMNSreiRE 5 HWrNHRNA
di sorder, infection of digestive tracts with bacteria, sepsis, adul t

respi ratory di stress syndrone, retinopathy, gl aucoma or Al zheiner's

di sease. 35. A nedi canent conprising an effec (a t. of at |east one
conpound as Z@%W%ﬂ%@cqqd'@ﬁﬁoﬁne&faﬁ'%“sﬂtt% wherP i3 18 Hhar macol ogi cal I y

and 0 unbHeCper FrraeelEeh IR arte) 'iﬁ'ﬁoat Vst RS P e e

atoms; or NH-phenyl.

9. A compound according to one of claims 1 to 8, wherein Rg is H, halogen or (C1-
Cgq)alkyl.

15
10. A compound according to one of claims 1 to 9, wherein Rg is H, Cl, F, methyl or

ethyl.

11. A compound according to one of claims 1 to 10, wherein R4 is H, halogen or

20  (Cq-Cg)alkyl.

12. A compound according to one of claims 1 to 11, wherein R4 is H, halogen or

(C1-Cyg)alkyl.
25 13. A compound according to one of claims 1 to 12, wherein Ry is H.

14. A compound according to one of claims 1 to 13, wherein Rs is H, halogen, CN,

(C1-Cg)alkyl, R’, NH-(Cg-C1g)aryl or (C1-Cg)alkylene-R’.
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15. A compound according to one of claims 1 to 14, wherein Rg is H, halogen,

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

16. A compound according to one of claims 1 to 15, wherein Rg is H, halogen,
(C1-Cg)alkyl, (Cg-C1p)aryl, NH-(Cg-C1p)aryl, (C1-C2)alkyl-(Ce-C1p)aryl or
(C5-Cqp)heteroaryl.

17. A compound according to one of claims 1 to 16, wherein R7 is H, halogen, CN,

(C1-Cg)alkyl, (C2-Cg)alkenyl, R’ or (C1-Cg)alkylene-(C3-Cg)cycloalkyl.

18. A compound according to one of claims 1 to 17, wherein R7 is H, halogen, CN,

(C1-C4)alkyl, (Cq-C4)alkenyl, phenyl, cyclopropyl or (C5-Cg)heteroaryi.

19. . A compound according to one of claims 1 to 18, wherein R7 is H, fluoro, chloro,

bromo, methyl, ethyl, phenyl, nitrile, cyclopropyl, thienyl or vinyl.

20. A compound according to one of claims 1 to 19, wherein nis 1, 2 or 3.

21. . A compound according to one of claims 1 to 20, whereinnis 1. -

22. A compound according to one of claims 1 to 21, wherein Ro is H, halogen or

(C1-Cy)alkyl.

23. A compound according to one of claims 1 to 22, wherein R is H or

(C4-Cy)alkyl.

24. A compound according to one of claims 1 to 23, wherein Ra is H, (C4-C2)alkyl.

25. A compound according to one of claims 1 to 24, wherein Rg is H, (C1-Cg)alkyl,
R’, (C4-Cg)alkylene-(C3-Cg)cycloalkyl, (C1-C4)alkylene-(C5-C1g)heterocyclyl,
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(C4-C4)alkylene-C(0)-(C5-C1p)heterocyclyl, (C1-C4)alkylene-C(O)-(Cg-C1p)aryl or
(C1-Cg)alkylene-(Cg-C1p)aryl.

26. A compound according to one of claims 1 to 25, wherein Rg is H, (C1-Cg)alkyl,
(Cs5-C1p)heterocyclyl, (Cq-C4)alkylene-(C5-C1g)heterocyclyl or (C4-Cg)alkylene-(Cg-
Cqp)aryl.

27. A compound according to one of claims 1 to 26, wherein L is attached to the 3-

position or to the 4-position of the piperidine ring.

28. A compound according to one of claims 1 to 27, wherein L is attached to the 4-

position of the piperidine ring.

29. A compound according to one of claims 1 to 28, wherein L is O-methylene, O-

ethylene or preferably O.

30. A compound according to claim 1, wherein

R1 is H, (C1-Cg)alkyl, (Cg-C1g)aryl, NH-(C4-Cg)alkyl, NH-(Cg-C1g)aryl, or
NI(C1-Cg)alkyl]2;

Ro is hydrogen, halogen, or (C1-Cg)alkyl;

R3 is H, halogen, (C1-Cg4)alkylene-R’, O-R” or NHR”, wherein R’ and R” are defined

as in claim 1;

R4 is H, halogen or (C4-Cg)alkyl;
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Rs is H, (C1-Cg)alkyl, halogen, CN, (Cg-C1g)aryl, NH-(Cg-C1p)aryl,
(C1-Cg)alkylene-(Cg-C1p)aryl, (C5-C1p)heterocyclyl or
(C1-Cg)alkylene-(C5-C1g)heterocyclyl;

Rg is H, (C4-Cg)alkyl, R’, (C1-C4)alkylene-(C5-C1p)heterocyclyl,
(C1-Cg)alkylene-C(0O)-(Cg-C1)aryl, (C1-C4)alkylene-C(O)-(C5-C1p)heterocyclyl, or
(C1-Cg)alkylene-(Cg-C1p)aryl;

Rz is H, halogen, CN, (C1-Cg)alkyl, (C2-Cg)alkenyl or R’;

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

nis1,2or 3, and

L is O, O-methylene or O-ethylene.

31. A compound according to claim 1, wherein

R1 is H, (C1-Cg)alkyl, (Ce-C1p)aryl, NH-(C4-Cg)alkyl, NH-(Cg-C1p)aryl, or
N[(C1-Cg)alkyi]2;

Ro is H or (C1-Cg)alkyl;

R3 is H, halogen or NHR”, wherein R” is defined as above,

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

Rs is H, (C1-Cg)alkyl, halogen, (Cg-C1q)aryl, NH-(Cg-C1g)aryl, (C1-Cg)alkylene-(Cg-
C1p)aryl or (C5-C1g)heterocyclyl,
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Rg is H, (C1-Cg)alkyl, R’, (C1-C4)alkylene-(C5-C1g)heterocyclyl or
(C1-Cg)alkylene-(Cg-C1g)aryl;

R7 is H, halogen, CN, (C1-Cg)alkyl, (C2-Cg)alkenyl or R’;
Rg is H, halogen or (C1-Cg)alkyl;
nis1,2or3; and

Lis O.

32. A compound according to claim 1, wherein

R4 is H, (C1-C4)alkyl, NH-(C1-C4)aIkyI, N[(C1-C4)alkyl]> or NH-phenyl;
R2 is H, (C1-C4)alkyl,

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

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

Rsgis H, (C1-C4)alkyl, halogen, (Cg-C1g)aryl, NH-(Cg-C1q)aryl, (C1-C2)alkyl-
(Ce-C1p)aryl or (C5-Cqp)heteroaryl;

Re is H, (C1-Cg)alkyl, (C5-Cqg)heterocyclyl, (C1-C4)alkylene-(C5-C1g)heterocyclyl,
(Ce-C1p)aryl or (C1-Cg)alkylene-(Cg-C1g)aryl;

R7 is H, halogen, CN, (C1-Cg)alkyl, (C1-C4)alkenyl, phenyl, cyclopropyl,
(C5-Cg)heteroaryl;

Rg is H, halogen or (C1-Cg4)alkyl;
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nis 1; and

Lis O.

33. Use of at least one compounds of the formula (1) and/or their physiologically

acceptable salt as claimed in one of claims 1 to 32 for producing a medicament.

34. Use of at least one compounds of the formula (1) and/or their physiologically
acceptable salt as claimed in one of claims 1 to 32 for producing a medicament for the
treatment and/or prevention of hypertension, pulmonary hypertension, ocular
hypertension, peripheral circulatory disorder, angina pectoris, cerebral vasospasm,
asthma, premature birth, hyperaggregability of platelets, Peripheral Occlusive Arterial
Disease (PAOD), Chronic Obstructive Pulmonary Disease (COPD), cancer
development, erectile dysfunction, arteriosclerosis, ischemic organ failure (end organ
damage), fibroid lung, fibroid liver, liver failure, fibroid kidney, renal glomerulosclerosis,
kidney failure, organ hypertrophy, prostatic hypertrophy, complications of diabetes,
blood vessel restenosis, atherosclerosis, cancer, cardiac hypertrophy, heart failure
ischemic diseases; inflammation; autoimmune diseases; AIDS, osteopathy such as
osteoporosis, brain functional disorder, infection of digestive tracts with bacteria,
sepsis, adult respiratory distress syndrome, retinopathy, glaucoma or Alzheimer’s

disease.

35. A medicament comprising an effective amount of at least one compound as
claimed in any of claims 1 to 32 and/or a pharmacologically acceptable salt thereof,
physiologically tolerated excipients and carriers and, where appropriate, further

additives and/or other active ingredients.



