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; Act. 411 PRESENTACION )
FORMULARIO UNICO DE SOLIC

Eve:

Folios: 417
ITUD DE PATENTES ™

: radicaciénJ

378 FASENACIONALI
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PCT /D
ENTRADA EN FASE NACIONAL d,
@ SO_LICITUD DE:
[[XJPatente de Invencion. [__]Patente de Modelo de Utilidad.
[X]capitulo | [Jcapituio it
Nombre: SANOF!-AVENTIS .
@ IDENTIFICACION
Direccion: 174, avenue de France
75013 Paris cc. [ nt [
SOLICITANTE (71) FRANCIA
Nacionalidad o Domicilio: Paris - FRANCIA
Lugar de Constitucion: FRANCIA CE. [:I Otro L__|
Teléfono: Fax: Cual
E-mail: Numero
Nombre: DR. LUIS PATINO LEYVA IDENTIFICACION
REPRESENTANTE Direccion: CALLE 94A No. 7A-09 c.C. N
O APODERADO
Teléfono: 7560770  Fax: 7550158 ce. [ oo []
Cual
E-mail: info@castellanosyco.com Niumero 2.930.616 TPA 2.698
z 4)
INVENTOR (ES) (72) VER ANEXO #1
(5) PcT(ss)
Solicitud Internacional No. PCT/EP2009/004421 Fecha 19/06/2009
Publicacion Internacional No. WO 2009/156100 A1 Fecha 30/12/2009

Titulo (54)

ISOQUINOLINAS E ISOQUINOLINONAS SUSTITUIDAS EN CALIDAD DE INHIBIDORES

DE LA RHO-QUINASA

Clasificacién Internacional (51) * CO7D 217/24/A61K 31/472,/A61P 9/00/A61P 27/007A61P 2500, A61P 37/00”

« O

Prioridad (33) Pais de Origen (32) Fecha (31) Numero de Solicitud
EP 24/06/2008 08290606,6
six] w~No [ us 17/02/2009 61/153,149

Comprobantes de pago Nos.

10-101,426, 10,94,715y

10-107,698 Fecha

Noviembre 29, Noviembre 8 y
Diciembre 17 de 2010

Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina.

P102-F06 (2008-06-09)
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‘Anexos

Comprobante de pago de la tasa de presentacion de la solicitud.
Documento que acredita la existencia y representacion legal cuando el solicitante sea persona juridica.
Poderes, si fuere el caso, junto con la sustitucion del mismo a mi favor
DDocumento de cesion del inventor al solicitante o a su causante.
d [ Jpeciaraciones.

; Copia de la solicitud internacional (Resumen, descripcién, reivindicaciones, dibujos).
' Traduccién de la solicitud internacional al castellano (Resumen, descripcién, reivindicaciones, dibujos).
DCopia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen Preliminar (IPEA).
:Traduccién del examen preliminar internacional efectuado por la IPEA.
DDe ser el caso, copia del contrato de acceso.

‘ :]De ser el caso, documento que acredite la licencia o autorizacion de uso de conocimientos tradicionales de las
} J comunidades indigenas.
[__]De ser el caso, certificado de depésito del material biolégico.

Arte final 12x12

:De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el extranjero por el mismo
titular o su causante, relacionadas parcial o totalmente con la invencién de esta solicitud.

DDe ser el caso, modificaciones efectuadas a la solicitud internacional.
Otros: Tarjeta Propietario, Extracto para la publicacién

r
A

R

.‘ (1) FIGURA CARACTERISTICA:

E
i-

(1)

1
@ Solicito la concesidn de la patente,

NOMBRE: LUIS PMO LEQVA

FIRMA; d(w W’Z’I/{/@

i C.C. No. 2.930.616 Bogota - TPA 2.698 C.S.J.

SR ) 1 s

" Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina. - MCA/gcb - P20273
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CASTELLANOS & CO LTDA
ABOGADOS
Calle 94 A No. 7 A-09
Bogota, D.C. - COLOMBIA

ANEXO # 1
INVENTORES

1. /OLIVER PLETTENBURG
Sanofi-Aventis Deutschland GmbH
65926 Frankfurt am Main
ALEMANIA

2. / KATRIN LORENZ
Sanofi-Aventis Deutschland GmbH
65926 Frankfurt am Main
ALEMANIA

3. JOHN WESTON
Sanofi-Aventis Deutschland GmbH
65926 Frankfurt am Main
ALEMANIA

4, / MATTHIAS LOEHN
Sanofi-Aventis Deutschland GmbH
65926 Frankfurt am Main
ALEMANIA

5. HEINZ-WERNER KLEEMANN
Sanofi-Aventis Deutschland GmbH
65926 Frankfurt am Main
ALEMANIA

6. / OLIVIER DUCLOS
Sanofi-Aventis
Département Brevets
174, avenue de France
F-75013 Paris
FRANCIA

7. FREDERIC JEANNOT
Sanofi-Aventis
Département Brevets
174, avenue de France
F-75013 Paris
FRANCIA
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G.HOLLMANN RESTREPO
ABOGADOS LTDA
The undersigned SANOFI AVENTIS... .., acting on
behalf of and representing of ~ .......... , domiciled
in 174 Avenue de France, 75013 PARIS FRANCE
hereby '
appoints) LUIS -PATINO LEYVA  and/or

GUSTAVO HOLLMANN RESTREPO, domiciled in |

Bogota D.C, Republic of Colombia , as our true and
legal attorey with the necessary powers:

1) To apply to the administrative, judicial and police
authorities of the Republic of Colombia, in any instance
or appeal, for obtaining registration of patents,—utilice
models;—industrial—designs—and—models;—commereial

ensigns-and-names;-trademaxks;-sloganss-health-licenses, -

eepynghts—-—andw—demam———names as well as their
assignments, extensions, renewals and changes of name;
2) To prepare, apply for, obtain, execute and reglster
contracts, licenses, authorizatons and regxstxatlons of
any kind; 3) To intervene as plaintiff or defendant, in any
instance or appeal, before any judge, court, tribunal,
corporation, public officer or authority in any judicial,
administrative or police action, such as: acton deahng

‘D with commercial ensigns and names; oppositions against’

trademark registrations; caducity and nullity actions;
recovery actions, actions ansing from obtainment and
working of license agreements; actions dealing with
unfair competition; criminal actions; actions claming
indemnity for damages, complaints or remarks on all
sort of industrial property matters; the performance of
precautionary measures, and in any other similar action,
measure or appeal related to intellectual property
matters.

To this effect, I (we) hereby authorize him to file
applications, make descriptions, protests, amendments,
declarations, oppositions, cancellations, appeals and
claims; to pay taxes, quotas and liens as provided by
Law; to waive or abandon granted rights or nghts in
process of being gmnted to receive all kind of
documents and securities; to issue the respective releases
and, in general, to take, before said authorities, pertinent
steps to the above menuoned purposes and take all

Q measures they may deem advisable to protect my (our)

interests, with all other necessary legal faculties, and I
(we) hereby declare as good and valid whatever the
attorneys should do to my (our) benefit.

This power comprises the authority to ratify or confirm
on my (our) behalf any action, as well as the faculty of
receiving,  desisting,  transacting, compromising,
substituting  and  revoking  substitutions, taking
notifications, and appointing judicial or extra-judicial

attorneys.
Signed in Paris on thy eCe

Ber of 2006.

MERLIERJOW‘

'GUSTAVO, SAMPER RODRIGUEZ
_ NOTARIO VEINTISEIS

-~
U’

<o

G690
G. HOLLMANN RESTREPO
ABOGADOS LTDA
Yo (nosotros) , obrando en nombre
propio y representacién de,
con domicilio en nombro(amos) a

LUIS PATINO LEYVA y/ o GUSTAVO HOLLMANN
RESTREPQO, con domicilio en Bogotd D.C., Republica de

" Colombua, apoderado Verdadero y 1egal con poder especial, -

amplio y suficiente:

1) Para recabar de las oficinas y autondades colombianas
administrativas, judiciales y de policia en cualquier instancia o
recurso, la obtencién de patentes de invencién, modelos de
utilidad, dibujos y modelos industriales, registro de marcas,
reglstro de lemas comerciales, dep051to de nombres y
ensefias comerciales, reglstros sanitarios, derechos de autor y
nombres de dominio asi como sus traspasos, prorrogas,
renovaciones y cambios de nombre; 2) Elaborar, tramitar,
solicitar, - obtener, realizar, ejecutar y registrar contratos,
licencias, autorizaciones y registros de cualesquiera clases; 3)
Intervenir - como demandante o como demandado en
cualquler instancia y recurso y ante cualquier juez, entidad,
corporacién, funcionario publico o autoridad en acciones

* judiciales, administrativas y de pohcxa tales como acciones
. detivadas de nombre o ensefia comerciales; acciones

reivindicatorias; acciones derivadas de la obtencion o

~ explotacién de licencias; acciones de competencia desleal,
““demandas penales y civiles; acciones de indemnizacion de

perjuicios, reclamos, u observaaones a cualquier asunto
sobre propiedad intelectual; al ejercicio de medidas cautelares
y cualesquiera otras acciones, medidas o recursos similares
relacionados con la propiedad intelectual.

A este efecto, lo facultamos para elevar solicitudes, formular
descripciones, enmiendas, protestas, declaraciones,
oposiciones, cancelac1ones, apelaciones y reclamos; pagar
impuestos, cuotas y gravamenes prescritos por la Ley;
renunciar o desistir a derechos concedidos o en curso de
concesion; recibir toda clase de documentos y valores dando
al descargo respectivo, y en general, para dar ante dichas
autoridades todos los pasos necesarios al efecto indicado y
tomas todas las medidas que creyeren conducentes al
resguardo de mis (nuestros) intereses, con todas las
facultades necesarias, y por este documento desde ahora
declaro(amos) valido y bueno todo cuanto los apoderados
hicieren en mi (nuestro) beneficio.

Este poder comprende a facultad de ratificar, o confirmar en
mi (nuestro) nombre lo actuado, asi como la facultad de
recibir, desistir, transigir, comprometer, sustituir y revocar’
sustituciones, recibir notificaciones y nombrar apoderados
judiciales o extrajudiciales.

Finnado en Paris el de de

_ Je soussngne Me HerVé POMMERY

Notaire & Paris, certifie maténellement
1a signature de Mrpzas e

M amn SMERLITR
apposee sur le pn:sent docufnent.
Cette certification ne comporte aucune

vérification de l'exactitude des faits et
actes mentionnés dans le présent document
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CERTIFICATION
- COMPANIES
The undersigned Her\lé POMMERY4 certifies: that
the preceding signature(s) reading jopug [ €4ggs (are)

authentic; that the signer(s) at prestnt fill(s) the position
of buzcl ofﬂ,‘t}al'mlm;‘.]g’ﬁ hat he (they) is (are)
_ CAT I

empowered to grant this power; and that said company
exists, accomplishes its social object and 15 organized in

in accordance with the Laws of FAAMEL
All the foregoing facts are known to me, due to my
having examined the respective documents to which I
attest.

Signed in FA K ]‘ 5 on this th day of —fgl)m Mjf

CERTIFICACION ey L
GOOCH3

SOCIEDADES
El(la) infrascrito(a) certifica: que la(s)
firma(s) que antecede(n) y dice(n) es (son)
auténtica(s); que el (los) signatario(s) desempena(n)
actualmente el cargo(s) de de ; que

uene(n) facultad para otorgar este poder; y que dicha
compania existe, cumple su objeto social y esta organizada en
conforme a las Leyes de :
Todos los hechos anteriores le constan, por haber
examinado los documentos respectivos y de todo ello da fe.

Firmado en el de de

Hervé POMMERY
NOTAIRE ’
SEOCIES
SN " Bone sce
=T
APOSTILLE e

.....

Le présent acte public .

(Convention de La Haye du S octobre 1961) i

1. République frangaise st A AinD:
SIS TR R R .

..............

e NSRS -

L
Hesiainh

| 2. aéts signé par ... "’/Zz o 'ﬁ“@’){{t‘/

i 3. agissant en & .Llolasas
5 4, est revéta du sceantimbre de ., ik

& Luds

L sa g/’fﬂ/(g

i

ool L1 L2007

2 parlehumw'gaémlpréazawwwappewe...ﬁﬂli@.

;; 8. sons n° V/‘?’?)q o

.

0. Si

L/

e confirme seulement | 'éuthenticlté

w Gue be Renpl Do Somonlne T

4
de la signature, du sceas o+

re'Sur le document. Elle ne signifie pas que I¢ contenu du document &

(o v sty O

n

‘eusnvo

mo medo Veintisdis del Circulo de
4| hmgo constar que este copie

original que se he presentado
oté D.C.. Colombie.

SANPER RODRIGUEZ

NOTARIO VEINTISERS



EDGAR HERMES PAIXAQ PARDO

Traductor eficial - Traducteur assermenté

Espafiol - Francés
Frangais - Espagnol

Traduccidn oficial, parcial, de un documento que me fue presentado en
lengua francesa, trabajo realizado en funcion de mi cargo de traductor oficial de
esta ciudad de Santafé de Bogota. |

Contenido del documento:

PODER de SANOFI AVENTIS, 174, Avenue de France, 75013 Paris,
Francia, para Luis Patifio Leyva y/o Gustavo Hollmann Restrepo.

Firma ilegible, Josiane Merlier.

El suscrito, Hervé Pommery, notario en Paris, autentico la firma de Josiane
Merlier. Esta autenticacion no implica aceptacién del contenido del documento.
Firma ilegible v sello de la notaria. Paris, 19 de febrero de 2007.

Apostillas. (Convencion de La Haya del 5 de octubre de 1961).

1. Republica Francesa. El presente documento piiblico. 2. Fue firmado por
el sefior Pommery. 3. Actuando en calidad de notario. 4. Lleva el sello de la
notaria.

CERTIFICADO:
5. En Paris, 6. El 20 de diciembre de 2006 y el 22 de febrero de 2007. 7.

Por el Procurador General de la Corte de Apelaciones de Paris, 8. bajo los

numeros 174190 v 173350. 9. Seilo de la Corte. 10. Firma ilegible.

La apostille confirma anicamente la autenticidad de la firma, del sello o
estampilla que esta sobre el documento. No significa que el contemdo del
documento es correcto o que la Republica Francesa apruebe su contenido.

Era todo cuanto contenia el docymento. Es una traduccion fiel y parci

o Nofario Veintiséis del Ciioulo de &
*, 0 cOneter que esta cople
& cbn original que se he presentado

td D.C.. Colombis.

8 NOV 2010

 SAMPER RODRIGUEZ
O T,

———..
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PC% Y J Ui @

(‘T *\_l OO 00 0 0 0 0

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
30 December 2009 (30.12.2009)

(10) International Publication Number

WO 2009/156100 A1

(51) International Patent Classification: JEANNOT, Frédéric [FR/FR]; c/o Sanofi-Aventis, Dé-
CO7D 217/24 (2006.01) AG61P 27/00 (2006.01) partement Brevet, 174, avenue de France, F-75013 Paris
AG6IK 31/472 (2006.01) AG61P 25/00 (2006.01) (FR).

ABIP 9/00 (2006.01) ABLP 37/00 (2006.01) (74) Agent: LOSCHNER, Thomss; Sanofi-aventis Deutsch-

(21) International Application Number- land Gmbh, Patentabteijufig, Industriepark Héchst, Geb.

PCT/EP2009/004421 K 801, 65926 Frar am Main (DE).
(22) International Filing Date: (81) Designated State§{uniess othery‘ise indicated, for every
19 June 2009 (19.06.2009) kind of nationgf/protection ava/ilable): AE, AG, AL, AM,

25) Filing L . Enelish AQ, AT, A /AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(25) Filing Language: ngls CA. CH, ¢, ON, CO, CR/CU, CZ, DE, DK, DM, DO,

(26) Publication Language: English DZ, EC, EE, EG, ES, BI, GB, GD, GE, GH, GM, GT,

.. HN, HRFHU, ID, IL AN, IS, JP, KE, KG, KM, KN, KP,

(30) Priority Data: KR, KZ, ALK, LR, LS, LT, LU, LY, MA, MD,
08290606.6 24 June 2008 (24.06.2008) EP ME, MG, , MN, MW, MX, MY, MZ, NA, NG, NI,
61/153,149 17 February 2009 (17.02.2009) us NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

(71) Applicant (for all designated States except  US): SE, SG;\SL(»'SL{ SM, ST, 8V, 8Y, TJ, T™, TN, TR, TT,
SANOFI-AVENTIS [FR/FR]; 174 avenue de France, TZ,UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

F-75013 Paris (FR). (84) Designated States (unless otherwise indicated, for every

(72) Inventors; and kind of regional protection available): ARTPO (BW, GH,

(75) Inventors/Applicants (for US only): PLETTENBURG, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

Oliver [DE/DE]; Sanofi-Aventis Deutschland GmbH,
65926 Frankfurt am Main (DE). LORENZ, Katrin [DE/
DE]J; Sanofi-Aventis Deutschland GmbH, 65926 Frank-
furt am Main (DE). WESTON, John [GB/DE]; Sanofi-
Aventis Deutschland GmbH, 65926 Frankfurt am Main
(DE). LOEHN, Matthias [DE/DE}; Sanofi-Aventis
Deutschland GmbH, 65926 Frankfurt am Main (DE).
KLEEMANN, Heinz-Werner [DE/DE]; Sanofi-Aventis
Deutschland GmbH, 65926 Frankfurt am Main (DE).
DUCLOS, Olivier [FR/FR]; Sanofi-Aventis, Départe-
ment Brevets, 174, avenue de France, F-75013 Paris (FR).

ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TI,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: SUBSTITUTED ISOQUINOLINES AND ISOQUINOLINONES AS RHO KINASE INHIBITORS

Rs Rs (Ro)n R
10
Ra .~ | L Ria
N
Nao N
R7 R6 R13
Ry Rg

WO 2009/156100 A1

0}

(87) Abstract: The invention relates to substituted isoquinoline and isoquinolinones of the formula (D) vseful for the treatment
and/or prevention of diseases associated with Rho-kinase and/or Rho-kinase mediated phosphorylation of myosin light chain
phosphatase, and compositions containing such compounds.
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WO 2009/156100 PCT/EP2009/004421

SUBSTITUTED ISOQUINOLINES AND ISOQUINOLINONES AS RHO
KINASE INHIBITORS

The present invention relates to substituted isoquinoline and isoquinolinones, their
preparation and their use in the treatment and/or prevention of diseases related to the
inhibition of Rho-kinase and/or of Rho-kinase rﬁediated phosphorylation of myosin light
chain phosphatase.

Activation of a small GTPase RhoA upon agonist stimulation results in conversion of
RhoA from the inactive GDP-bound form to the active GTP-bound form with a
subsequent binding to and activation of Rho-kinase. Two isoforms, Rho-kinase 1 and
Rho-kinase 2, are known. Rho-kinase 2 is expressed in vascular smooth muscle cells
and endothelial cells. Activation of Rho-kinase 2 by the active GTP-bound RhoA leads
to calcium sensitization of smooth muscle cells through phosphorylation-mediated
inhibition of the myosin light chain phosphatase activity and thereby up-regulation of
the activity of myosin regulatory light chain (Uehata et al., Nature 1997, 389, 990-994).

It is known that Rho-kinase is involved in vasoconstriction, including the development
of myogenic tone and smooth muscle hypercontractility (Gokina et al. J. Appl. Physiol.
2005, 98, 1940-1948), bronchial smooth muscle contraction (Yoshii et al. Am. J. Resp.
Cell Mol. Biol. 1999, 20, 1190-1200), asthma (Setoguchi et al. Br. J. Pharmacol. 2001,
132, 111-118; Nakahara et al. Eur. J. Pharmac. 2000, 389, 103-106) and-chronic
obstructive pulmonary disease (COPD, Maruoka et al. Nippon Rinsho, 1999 , 57,
1982-1987), hypertension, pulmonary hypertension (Fukumoto et al. Heart 2005, 91,
391-392, Mukai et al. Nature 1997, 389, 990-994 ) and ocular hypertension and
regulation of intraoccular pressure (Honjo et al. Invest. Ophthalmol. Visual Sci. 2001,
42, 137-144), endothelial dysfunction (Steioff et al. Eur. J. Pharmacol. 2005, 512, 247-
249), angina (Masumoto et al. Circulation 2002, 105, 154547, Shimokawa et al. J.
Cardiovasc. Phammacol. 2002, 40, 751-761), nephropathy, including hypertension-
induced, non-hypertension-induced, and diabetic nephropathies, renal failure and
peripheral arterial occlusive disease (PAOD) (Wakino et al. Drug News Perspect.
2005, 18, 639-643), myocardial infarction (Demiryurek et al. Eur. J. Pharmacol. 2005,
527, 129-140, Hattori et al. Circulation 2004, 109, 2234-2239), cardiac hypertrophy
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and failure (Yamakawa et al. Hypertension 2000, 35, 313-318; Liao et al. Am. J.
Physiol. Cell Physiol. 2006, 290, C661-668; Kishi et al. Circulation 2005, 111, 2741-
2747), coronary heart disease, artherosclerosis, restenosis (Pacaud et al. Arch. Mal.
Coeur 2005, 98, 249-254; Retzer et al. FEBS Lett. 2000, 466, 70-74; Negoro et al.
Biochem. Biophys. Res. Commun. 1999, 262, 211-215), diabetes, diabetic
complications, glucose utilization and metabolic syndrome (Sandu et al. Diabetes
2000, 49, 2178-2189 ; Maeda et al. Cell Metab. 2005, 2, 119-129), sexual dysfunction,
e.g., penile erectile dysfunction (Chitaley et al. Nature Medicine 2001 , 7, 119-122),
retinopathy, inflammation, immune diseases, AIDS, osteoporosis, endocrine
dysfunctions, e.g. hyperaldosteronism, central nervous system disorders such as
neuronal degeneration and spinal cord injury (Hara et al. J. Neurosurg. 2000, 93, 94-
101), cerebral ischemia (Uehara et al. Nature 1997, 389, 990-994; Satoh et al. Life
Sci. 2001, 69, 1441-1453; Hitomi et al. Life Sci. 2000, 67, 1929-1939; Yamamoto et al.
J. Cardiovasc. Pharmacol. 2000, 35, 203-21 1), cerebral vasospasm (Sato et al. Circ.
Res. 2000, 87, 195-200; Kim et al. Neurosurgery 2000, 46, 440-447), pain, e.g.
neuropathic pain (Tatsumi et al. Neuroscience 2005, 131, 491-498 : Inoue et al. Nature
medicine 2004, 10, 712-718), infection of digestive tracts with bacteria (WO 98/06433),
cancer development and progression, neoplasia where inhibition of Rho kinase has
been shown to inhibit tumor cell growth and metastasis (Itoh et al. Nature Medicine
1999, 5, 221-225; Somlyo et al. Biochem. Biophys. Res. Commun. 2000, 269, 652-
659), angiogenesis (Uchida et al. Biochem. Biophys. Res. Commun. 2000, 269, 633-
640; Gingras et al. Biochem. J. 2000, 348, 273-280), vascular smooth muscle cell
proliferation and motility (Tammy et al. Circ. Res. 1999, 84, 1186-1193; Tangkijvanich
et al. Atherosclerosis 2001, 155, 321-327), endothelial cell proliferation, endothelial cell
retraction and motility (Oikawa et al. Biochem. Biophys. Res. Commun. 2000, 269,
633-640), stress fiber formation (Kimura et al. Science 1997, 275, 1308-1311;
Yamashiro et al. J. Cell Biol. 2000, 150, 797-806), thrombotic disorders (Kikkawa et al.
FEBS Lett. 2000, 466, 70-74; Bauer et al. Blood 1999, 94, 1665-1672; Klages et al. J.
Cell Biol. 1999,144, 745-754; Retzer et al. Cell Signal 2000,12, 645-648) and
leukocyte aggregation (Kawaguchi et al. Eur. J. Pharmacol. 2000, 403, 203-208;
Sanchez-Madrid et al. J. Immunol. 2003, 171, 1023-1034; Sanchez-Madrid, et al. J.
Immunol. 2002, 168, 400-410), stem cell and induced pluripotent stem cell related
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biology, e.g. cell-cell interaction, proliferation, cell cycle progression, gene regulation,
migration, actin cytoskeleton modulation, and related application, e.g. as viability,
survival, recovery, growth, suSceptibility toward apoptosis, differentiation,
development, gene modulation, modulation of morphogenesis, hosting and invasion
(Krawetz et al. BioEssay 2009, 31, 336-343 : Claassen et al. Mol. Reprod. Dev. 2009,
PMID: 19235204 ; Heng Tissue Cell 2009, PMID: 19261317; Arnsdorf et al. J. Cell.
Sci. 2009, 122, 546-553, Kim et al. Stem Cells 2009, 27, 191-199), modulation of
epithelial-mesenchymal transition (Royal et al. Mol. Biol. Cell 2000, 11, 1709-1725 ;
Zondag et al. J. Cell Biol. 2000, 149, 775-782 ; Masszi et al. Am. J. Physiol. Renal.
Physiol. 2003, 284, 911-924; Smallhorn et al. Development 2004, 131,2641-2651:
Wells et al. Cell Motil. Cytoskeleton 2005, 62,180-194; Wu et al. Cancer Res.
2006,66, 9527-9534; Fan et al. Mol Biol Cell. 2007, 18, 1083-1097; Cho et al. Cell Biol.
Int. 2007, 31, 1225-1230; Giehl et al. Cells Tissues Organs. 2007, 185,123-130;
Rodrigues-Diez et al. Pharm. Res. 2008, 25, 2447-2461), and bone resorption
(Chellaiah et al. J. Biol. Chem. 2003, 278, 29086-29097). Na/H exchange transport
system activation (Kawaguchi et al. Eur. J. Pharmacol. 2000, 403, 203-208),
Aizheimer’s disease (Zhou et al. Science 2003, 302, 1215-1217), adducin activation
(Fukata et al. J. Biol. Chem., 1998, 273, 5542-5548), and in SREB (Sterol response
binding element) signalling and its effects on lipid metabolism (Lin et al. Circ. Res.
2003, 92, 1296-304).

Therefore, a compound having inhibitory effect on Rho-kinase and/or on Rho-kinase
mediated phosphorylation of myosin light chain phosphatase is useful for the treatment
and/or prevention of cardiovascular and non-cardiovascular diseases involving Rho-
kinase as the primary or secondary disease cause, like hypertension, pulmonary
hypertension, ocular hypertension, retinopathy, and glaucoma, peripheral circulatory
disorder, peripheral arterial occlusive disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure
(end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic
obstructive pulmonary disease (COPD), adult respiratory distress syndrome,
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thrombotic disorders, stroke, cerebral vasospasm, cerebral ischemia, pain, e.g.
neuropathic pain, neuronal degeneration, spinal cord injury, Alzheimer's disease,
premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic
hypertrophy, diabetes and complications of diabetes, metabolic syndrome, blood
vessel restenosis, atherosclerosis, inflammation, autoimmune diseases, AIDS,
osteopathy such as osteoporosis, infection of digestive tracts with bacteria, sepsis,
cancer development and progression, e.g. cancers of the breast, colon, prostate,
ovaries, brain and lung and their metastases.

Moreover, such a compound is also useful for curative approaches associated with
stem cell or induced pluripotent stem cell treatment, improvement of recognition or for
treatment or prevention of depression, epilepsy, fibroid heart, renal papillary necrosis,
tubulo-interstitial dysfunction, multiple sclerosis, vesse! stenosis for example carotid
stenosis or lipid disorders.

WO 2001/64238 describes isoquinoline-5-sulfonamide derivatives optionally
substituted by a -(CH2)1.6-O-(CH2)g_g-, a -(CH2)0.6-S-(CH2)p-g- or a -(CH2)p-6-

linked heterocyclic group useful as neuroprotective agents.

WO 2004/106325 (Schering AG) describes prodrugs of the Rho-kinase inhibitor fasudil
carrying an ether or ester group in the 1-position of the isoguinoline ring.

WO 2001/039726 generically describes -0-(Cp-C1g)alkyl-heteroaryl substituted
cyclohexyl derivatives useful for the treatment of microbial infections.

JP 10087629 A describes isoquinoline derivatives useful for the treatment of diseases
caused by Heliobacter pylori such as for example gastritis cancer or ulcer. The
isoquinoline derivatives may be substituted by OH in the 1-position and are preferably
S-substituted by X-[(C1-Cg)alkylene)]g.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-
isoquinoline for the treatment of infections caused by Heliobacter pylori.
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US 5,480,883 generically discloses as EGF and/or PDGF receptor inhibitors useful for

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

be (CHR1)m-Z-(CHR 1), e.g. Z-CH2, wherein Z may be O, R1 is hydrogen or alkyl, Ar

| may be among others an optionally substituted isoquinolone and Ar I may be among
5  others an optionally substituted C3.7 monocyclic saturated heterocyclic system.

WO 2005/030791 (Merck & Co.) generically describes as potassium channel inhibitors
for the treatment of cardiac arrhythmias, stroke, congestive heart failure etc.

isoguinolone derivatives which are optionally substituted in 6-position by a group

10 (CReRf),0R43 wherein p may be zero, and R43 is e.g. a (C3-C1g)cycloalkyl residue

optionally substituted by NRO1R52, wherein R51and R52 may be hydrogen,
(C1-Cg)alkyi etc.; or R43 is a group R81 defined as a 4-6 membered unsaturated or
. saturated monocyclic heterocylic ring with 1, 2, 3 or 4 heteroatoms: and are substituted
by a directly bound optionally substituted aryl or heteroaryl ring in the 4-position.
15.
WO 2005/030130 (Merck & Co.) generically describes as potassium channel inhibitors
for the treatment of cardiac arrhythmias, stroke, congestive heart failure etc.

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

optionally substituted in 6-position by a group (CReRf)pOR43 wherein p may be zero,
20 and R43is e.g. a (C3-Cqp)cycloalkyl residue optionally substituted by NRSTR52,

wherein R51and R52 may be hydrogen, (C1-Cg)alky! etc.; or R43 is a group R81
defined as a 4-6 membered unsaturated or saturated monocyclic heterocylic ring with
. ' 1,2, 3 or 4 heteroatoms; and are substituted by a directly bound optionally substituted
aryl or heteroaryl ring in the 4-position.
25
W02003/053330 (Ube) generically describes isoquinolone derivatives of the formula’
{aromatic ring} - C(R)(R)(NH,)

=
HN
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as Rho-kinase inhibitors.

WO 2007/012422 (Sanofi-Aventis) generically describes isoquinoline and isoquinolone
derivatives of the formula

R
R4 R5 ,\i 6
R3 l \ L \Rel
N~
Ry (Rg)n
OR; Ry

as Rho-Kinase inhibitors.

W02008/077556 (Sanofi-Aventis) describes further 6-substituted isoquinoline and
isoquinolone derivatives as Rho-Kinase inhibitors.

WO 2008/020081 (Organon) describes 6-substituted isoquinoline-1-one or isoquinoline
1-amine derivatives as Rho-kinase inhibitors.

Iwakubo et. al. (Bioorganic & Med. Chemistry Vol. 15, No. 1, 15. Nov. 20086, p. 350 -
364) describe a 5-substituted isoquinoline and indazol derived derivatives as Rho-
kinase inhibitors.

In particular selectivity against other kinases has been identified as prerequisite for
usage of kinase inhibitors as therapeutic agents. Fasudil for instance, a broadly
profiled inhibitor of Rho kinase displays only modest selectivity against several other
kinases, for example Protein Kinase A and Protein Kinase G (see for example Tamura
et al., Biochimica et Biophysica Acta, Proteins and Proteomics (2005), 1754(1-2), 245-
252. Also another inhibitor, Y-27632 only displays a 20-fold selectivity against Protein
Kinase G. '

Therefore, although several Rho-kinase inhibitors have been described there still
remains the need for additional compounds useful in the treatment of Rho-kinase
mediated diseases, in particular with improved selectivity.
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An embodiment of the present invention is a compound of the formula (1)

Rs Rs (Rg)n

wherein

R1 is H, OH or NHy;

R3 is H, halogen, CN, (C1-Cg)alkyl, OH, NHp, or NHR’;

R4 is H, halogen, hydroxy, CN, (C1-Cg)alkyl, R’, or (C1-Cg)alkylene-R’;

Rs is H, halogen, CN, (C1-Cg)alkyl, or R’;

R7 is H, halogen, CN, (C1-Cg)alkyl, O-(C4-Cg)alkyl, R", or SO2-NHp;

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

Rgis

R,

OH,

halogen,
(C1-Ceg)alkyl,
O-(Cq-Cg)alkyl,
(C1-Cg)alkylene-R’,
(C2-Cg)alkenyl,
(C2-Cg)alkynyi,
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(C1-Cg)alkylene-O-R’,
(Cq-Cg)alkylene-CH[R']2,
(C1-Cg)alkylene-C(O)-R’,
(Cq-Cg)alkylene-C(O)NH>,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Ce)alkylene-C(O)N[(C1-Cg)alkyl]p,
(C1-Cg)alkylene-C(O)N[R'J:
(C1-Cg)alkylene-C(0)O-(C1-Cg)alkyl,
COOH,

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

C(O)OR’

C(O)(C1-Cg)alkyl,

C(O)R’,

C(O)NH2

C(0)-NH-(Co-Cg)alkenyl,
C(0)-NH-(Co-Cg)alkynyl,
C(O)NH-(C1-Cg)alkyi,

C(O)NHR',
C(0)-NH(C4-Cg)alkylene-R’,
C(O)N[(C1-Cg)alkyl]R’
C(O)N[(C1-Cg)alkyl]2,
C(0)-(C1-Cg)alkylene-R’, or
C(0)O(C1-Cg)alkylene-R’;

Re is absent;

PCT/EP2009/004421, A ,
GGOG

or is one (C1-C4)alkylene bound to the cycloalkyl ring, in which the (C1-Cg4)alkylene

forms a second bond to a different carbon atom of the cycloalkyl ring to form a bicyclic

ring system,

18
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wherein in the bicyclic ring system optionally one or two carbon atomes are replaced
by a group independently selected from O, N-R15, S, SO or SOy;

or,ifmandsare2, mis3andsis1,ormis4andsisO,
Rg is CH2-CH-(CH2)2 which is bound with one CH2 to the cycloalky! ring and the two

other CH2 are bound to different carbon atoms of the cycloalky! ring;

and,ifmis3andsis 3,
Rg are two methylene groups bound to different carbon atoms of the cycloalkyl ring,

wherein the methylene groups or the CH2-CH-(CH>)2 group are bound to carbon

atoms of the cycloaalkyl ring such that they form an adamantane system of the formula

wherein L can be bound to any secondary or tertiary carbon atom and
wherein the bicyclic ring system or adamantane system is unsubstituted or dptionally
substituted by Rg.

R1p is

v

(Ce-C1o)aryl,

O-(Cg-C1p)aryl,

0-(C1-Cg)alkylene-(Cg-C1q)aryl, or

(Cs-Cqp)heteroaryl, wherein (Cg-C1g)aryl or (C5-C 1g)heteroaryl are unsubstituted or

substituted.

R11is
H,
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(C1-Cg)alkyl,

(Cq-Cg)alkylene-R’,

(C3-Cg)cycloalkyl,

(Cs-Cqp)heteroaryl,

(C3-Cg)heterocycloalkyl,

(Ce-C10)aryl;

or R11 and R12 together with carbon atom to which they are attached form a (C3-
Cg)cycloalkyl or a (C3-Cg)-heterocycloalky! ring;

Rq2is

(C1-Cg)alkyl,

(C3-Cg)cycloalkyl,

(C5-Cqp)heteroaryl,

(C3-Cg)heterocycloalkyl, or

(Ce-C1p)aryl;

or R42 is H, provided that r = 2 and the other R¢2 is not H;

or R{4 and Rq2 together with carbon atom to which they are attached form a (C3-

Cg)cycloalkyl or a (C3-Cg)-heterocycloalkyl ring;

R13 and R44 are independently of each other
H,

R,

(C1-Celalkyl,

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

CG0020
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(C1-Cg)alkylene-C(O)NH>,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Ceg)alkylene-C(O)N[(C1-Cg)alkyl]a,

5 (Cq-Cg)alkylene-C(O)N[R']2,
(C1-Cp)alkylene-C(O)O-(C1-Cg)alkyl,
C(O)O-(C1-Cg)alkyl,
C(O)OR,,
C(0)(C1-Cep)alkyl,

10 C(O)R,
C(O)NH-(C1-Cg)alkyl,
C(O)NHR!,

@ 'C(O)N[(C1-Cg)alkyl]R’

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

15  C(O)-(C1-Cg)alkylene-R’,
C(0)O(C1-Cg)alkylene-R’, or

R13 and R14, together with the N-atom to which they are attached, form a (C3-Cg)

heterocycloalkyl;
20
R15is H or (C1-Cg)alkyl;
. nis0,1,2, 3o0r4;
25 mis1,2, 3o0r4;

sis0,1,2,0r3;

ris1or2;
30
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L is O(CH2)p, S(CH2)p, S(O)(CH2)p, SO2(CH2)p, NH(CH2)p, N(C1-Cg)alkyl-(CH2)p,
N(C3-Cg)cycloalkyl-(CH2)p; or N[(C1-C3)alkylene-R’}-(CH2)p;

pis0,1,2 3o0r4;

R'is

(C3-Cg)cycloalkyl,
(C5-C1g)heteroaryl,
(C3-Cg)heterocycloalkyl,

(Ce-C1p)aryl;

wherein in residues R3 to R15 alkyl or alkylene is unsubstituted or optionally
substituted one or more times by OH, OCHg, C(O)OH, C(O)OCH3, NHo, NHCHg3,
N(CH3)2, C(O)NH2 C(O)NHCH3 or C(O)N(CH3)2:

wherein in residues R3 to R15 cycloalkyl or heterocycloalkyl is unsubstituted or
optionally substituted one or more times by (C1-Cg)alkyl, halogen, OH, OCHg,
C(O)OH, C(O)OCHg, NH2, NHCH3, N(CH3)>, C(O)NH2 C(O)NHCHg3 or
C(O)N(CH3)2,

wherein in residues R3 to R15 alkyl or alkylene is unsubstituted or optionally

substituted one or more times by halogen;

wherein in residues R3 to R15 (Cg-C1g)aryl and (C5-C1g)heteroaryl are unsubstituted

or optionally substituted one or more times by a group independently selected from
halogen, OH, NO2, N3, CN, C(0)-(C4-Cg)alkyl, C(O)-(Cg-C1g)ary!, COOH, COO(C1-

Cg)alkyl, CONHp, CONH(C+-Cg)alkyl, CON[(C1-Cg)alkyl]o, (C3-Cg)cycloalkyl,
(C1-Ce)alkyl, (C1-Cg)alkylene-NH(C1-Cg)alkyl, (C1-Cg)alkylene-N[(C1-Cg)alkyllo,
(C2-Cg)alkenyl, (C2-Cg)alkynyl, O-(C1-Cg)alkyl, 0-C(O)-(C1-Cg)alkyl, PO3Hz, SO3H,
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S02-NH2, SO2NH(C1-Cg)alkyl, SO2N[(C 1-Cg)alkyl]2, S-(C1-Cg)alkyl, SO-(C1-
Cg)alkyl, SO2-(C1-Cg)alkyl, SO2-N=CH-N[(C 1-Cg)alkyl]2, SFs,

C(NH)(NH2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, NH-C(O)-(C1-Cg)alkyl,
NH-C(O)O-(C1-Cg)alkyl, NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1g)aryl, NH-SO»-
(C5-Cq)heteroaryl, NH-SO2-(C3-Cg)heterocycloalkyl, N(C 1-Cg)alkyl-C(O)-
(C1-Cg)alkyl, N(C 1-Cg)alkyl-C(O)O-(C1-Cg)alkyl, N(C4-Cg)alkyl-C(O)-NH-(C1-
Ce)alkyl], (Cg-C1p)aryl, (C1-Cg)alkylene-(Cg-C1p)aryl, O-(Cg-Cqp)aryl,
O-(C1-Cg)alkylene-(Cg-C1g)aryl, (C5-C1q)heteroaryl, (C3-Cg)heterocycloalkyl,
(C4-Cg)alkylene-(Cs-C1p)heteroaryl, (C4-Cg)alkylene-(C3-Cg)heterocycloalkyl,
0O-(C1-Cg)alkylene-(C5-C1g)heteroaryl, O-(C 1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
wherein said (Cg-C1g)aryl, (C5-C1g)heteroaryl, (C3-Cg)heterocycloalkyl or
(C3-Cg)cycloalkyl may be substituted one to three times by a group independently
selected from halogen, OH, NO2, CN, O-(C4-Cg)alkyl, (C1-Cg)alkyl, NH2,
NH(C1-Cg)alkyl, N[(C 1-Cg)alkyl], SO2CH3, COOH, C(0)O-(C1-Cg)alkyl, CONH3,
(C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1q)aryl, or
O-(C1-Cg)alkylene-(Cg-C1g)aryl; or

wherein (Cg-C1p)ary! is vicinally substituted by a O-(C1-Cg4)alkylene-O group whereby
a 5-8-membered ring is formed together with the carbon atoms the oxygen atoms are

attached to; and

wherein aryl substituents of (Cg-C1q)aryl, (Cs5-C1p)heteroaryl, (C3-Cg)heterocycloalkyi
or (C3-Cg)cycloalkyl groups may not be further substituted by an aryl, heteroaryl,
heterocycloalkyl, or (C3-Cg)cycloalkyl containing group;

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

salts thereof.
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In another embodiment the present invention also relates to a compound of formula (1)
and/or its pharmaceutically acceptable salt for use as a medicament. It also relates to
the use of at least one compound of formula (I) and/or a pharmaceutically acceptable
salt thereof for the treatment and/or prevention of Rho-Kinase mediated diseases such
as hypertension, pulmonary hypertension, ocular hypertension, retinopathy, glaucoma,
peripheral circulatory disorder, peripheral arterial occlusive disease (PAOD), coronary
heart disease, angina pectoris, heart hypertrophy, heart failure, ischemic diseases,
ischemic organ failure (end organ damage), fibroid lung, fibroid liver, liver failure,
nephropathy, renal failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy,
asthma, chronic obstructive pulmonary disease (COPD), adult respiratory distress
syndrome, thrombotic disorders, stroke, cerebral vasospasm, cerebral ischemia, pain,
neuronal degeneration, spinal cord injury, Alzheimer’s disease, premature birth,
erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic hypertrophy,
diabetes and complications of diabetes, metabolic syndrome, blood vessel restenosis,
atherosclerosis, inflammation, autoimmune diseases, AIDS, osteopathy, infection of
digestive tracts with bacteria, sepsis or cancer development and progression.The
invention further relates to a medicament comprising an effective amount of at least
one compound of formula (I) and/or a pharmacologically acceptable salt thereof.
Another object of the present invention is a method of producing a compound of

formula (I).

The term alkyl as used in (C4-Cg)alkyl, (C1-C4)alkyl, or (C1-Cg)alkyl and the
corresposponding alkylene substituents are understood as a hydrocarbon residue
which can be linear, i.e. straight-chain, or branched and has 1, 2, 3, 4, 5, or 6 carbon
atoms, respectively. This also applies if an alkyl group occurs as a substituent on
another group, for example in an alkoxy group (O-alkyl), S-alkyl or a -O(C1-

Cg)alkylene-O-, an alkoxycarbonyl group or an arylalky! group. Examples of alkyl

groups are methyl, ethyl, propyl, butyl, pentyl or hexyl, the n-isomers of all these
groups, isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyl, 2-
methylpentyl, 3-methylpentyl, isohexyl, sec-butyl, tert-butyl or tert-pentyl. Alkyl or
alkylene groups may optionally be halogenated once or more, e.g. alkyl groups may be
fluorinated, e.g. perfluorinated. Examples of halogenated alkyl groups are CH»F,



10

15

20

25

30

WO 2009/156100 PCT/EP2009/004421

i 069025
CHF3, CF3 and CHoCF3, OCF3, SCF3, or -O-(CF2)2-O-.

The term (C2-Cg)-alkenyl means a hydrocarbon residue whose carbon chain is
straight-chain or branched and comprises 2 to 6 carbon atoms and has, depending on
the chain length, 1, 2 or 3 double bonds, 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. The double bond may where possible have the E or Z orientation. The
double bonds may be both internal and terminal.

(C2-Cg)-alkynyl groups are hydrocarbon residue whose carbon chain is straight-chain

or branched and comprises 2 to 6 carbon atoms and have, depending on the chain
length, 1 or 2 triple bonds, for example, ethynyl, 1-propynyl, 2-propynyl (= propargyl) or
2-butynyl. The triple bonds may be both internal and terminal.

Halogen means fluoro (F), chloro (Cl), bromo (Br) or iodo (1).

The term (C4-Cg)heteroalkyl or the corresponding (C 1-Cg)heteroalkylene substituents
are understood as (C1-Cg)alkyl or (Cq-Cg)alkylene groups wherein at least one carbon

atom, preferably one or two carbon atoms, more preferred one carbon atom, is
replaced by a group selected from O, NH, or S and wherein the nitrogen and sulfur
atoms may optionally be oxidized. The heteroatom may be placed at any position of
the alkyl or alkylene group. Examples of (C4-Cg)heteroalkyl groups include -CH2-O-

CH3, -CH2-CH2-O-CH2-CH3, -CH2-NH-CH2-CH3, -CH2-N(CH2-CH3)2 -CH2-CHa-
CH2-0-CH3, -CH2-CH2-CH2-S-CH3, -CH2-O-CH(CH3)2 , -CH2-0O-CH2-CH2-O-CH3
or O-CH2-CH3.

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

carbon atom.
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A (Cg-C1p)aryl group means an aromatic ring or a ring system which comprises two
aromatic rings which are fused or otherwise linked or which comprises two fused
aromatic rings wherein one ring is saturated or partly saturated, i.e contains at least
one C-C single bond, for example a phenyl, naphthyl, biphenyl, tetrahydronaphthyi,
alpha- or beta-tetralon-, indanyl- or indan-1-on-yl group. A preferred (Cg-C1g)aryl
group is phenyl.

(C3-Cg)heterocycloalkyl group means a saturated (contains no double bonds)

monocyclic carbon ring system containing 3, 4, 5, 6, 7 or 8 ring atoms in which one or
more carbon atoms can be replaced by one or more heteroatoms such as, for example
1, 2 or 3 nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of
different hetero atoms. The heterocycloalkyl residues can be bound at any positions,
for example on the 1-position, 2-position, 3-position, 4-position, 5-position, 6-position,
7-position or 8-position. Also included are the corresponding N-oxides, sulfoxides or

sulfones of these compounds.

Examples of (C3-Cg)heterocycloalkyl groups are oxiranyl, oxetanyl, aziridinyl,
tetrahydrofurany|, tetrahydropyranyl, dioxolanyl, for example 1,3-dioxolanyl, dioxanyl,
for example 1,4-dioxanyl, piperidinyl, pyrrolidinyl, imidazolidinyl, triazolidinyl,
hexahydropyrimidinyl, piperazinyl, triazinanyl, for example, 1,3,5-triazinanyl, 1,2,3-
triazinanyl or 1,2,4-triazinanyl, tetrahydrothiophenyl, tetrahydro-thiopyranyl, dithiolanyl,
for example 1,3-dithiolanyl, dithianyl, thiazolidinyl, oxazolidinyl, oxathiolanyl, for
example 1,3-oxathiolanyl, morpholinyl or thiomorpholinyl, diazepanyl!, for example 1,4-
diazepanyl.

A preferred (C3-Cg)heterocycloalkyl group is morpholinyl, pyrrolidinyl, piperazinyl,
piperidinyl, oxetanyl or tetrahydropyranyl.

(C5-C1p)heteroaryl means a mono- or bicyclic ring system in which one or more

carbon atoms can be replaced by one or more heteroatoms such as, for example 1, 2,
3 or 4 nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of
different hetero atoms. The heteroaryl residues can be bound at any position, for
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example on the 1-position, 2-position, 3-position, 4-position, 5-position, 6-position, 7-
position or 8-position. (C5-C1g)heteroaryl groups may be an (1) aromatic monocyclic
or bicyclic ring system or (2) a bicyclic ring system wherein one ring is aromatic and
the second ring is at least partially saturated.

Also included are the corresponding N-oxides, sulfoxides or sulfones of these

compounds.

Suitable (C5-C1g)heteroaryl groups are benzimidazolyl, benzofuryl, benzothienyl,
azaindolyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, benzisoxazolyl,
benzisothiazolyl, carbolinyl, cinnolinyl, chromanyl, chromenyl, naphthyridinyl,
phthalazinyl, pyridoimidazolyl, pteridinyi, purynyl, quinézolinyl, quinoxalinyl, quinolinyl,
isoquinolinyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, indolinyl, indolizinyl, indolyl,
furyl, furazanyl, thienyl, imidazolyl, imidazolinyl, 1H-indazolyl, pyrazolyl, oxazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyridyl, triazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrazolinyl,
pyrrolyl,1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
tetrazolyl.

Pyridyl stands both for 2-, 3- and 4-pyridyl. Thienyl stands both for 2- and 3-thienyl.
Furyl stands both for 2- and 3-furyl. Also included are the corresponding N-oxides of

these compounds, for example, 1-oxy-2-, 3- or 4-pyridyl.

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

nitrogen atoms.

Preferred examples of (C5-C1g)heteroaryl residues are benzofuryl, quinolinyl, furyl,
thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
triazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, pyridazinyl and tetrazolyl.

A preferred (Cg-C 10)heteroaryl is a (Cg-Cg)heteroaryl group. Preferred (Cs-
Cg)heteroaryl residues are furyl, thienyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl,

thiazolyl, isothiazolyl, pyridyl, triazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, and
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pyridazinyl. Preferred examples of (C5-Cg)heteroaryl residues are 2- or 3-thienyl, 2- or
3-furyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 1,2,3-
triazol-1-, 4- or -5-yl, 1,2 4-triazol-1-, -3- or -5-yl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-
isoxazolyl; 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-oxadiazol-2- or
-5-yl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-
pyrimidinyl, 3- or 4-pyridazinyl, or pyrazinyl.

In residues R3 to Rq5 (Cg-C1p)aryl and (C5-C1g)heteroaryl residues are unsubstituted

or, if not specified otherwise, optionally substituted one or more times, preferably one
to three times, more preferably once, by a group independently selected from
halogen, OH, NO2, N3, CN, C(0)-(C4-Cg)alkyl, C(O)-(Cg-C1p)aryl, COOH, COO(C4-
Cg)alkyl, CONH2, CONH(C1-Cg)alkyl, CON[(C1-Cg)alkyl]2, (C3-Cg)cycloalkyl,
(C1-Cg)alkyl, (C1-Cg)alkylene-NH(C1-Cg)alkyl, (C1-Cg)alkylene-N[(C1-Cg)alkyi],
(Co-Cg)alkenyl, (C2-Cg)alkynyl, O-(C1-Cg)alkyl, O-C(O)-(C1-Cg)alkyl, PO3H2, SO3H,
S03-NH3, SOoNH(C1-Cg)alkyl, SO2N[(C 1-Cg)alkyl]l2, S-(C1-Cg)alkyl, SO-(C1-
Cg)alkyl, SO2-(C1-Cg)alkyl, SO2-N=CH-N[(C 1-Cg)alkyl]2, SFs,

C(NH)(NH2), NHa, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, NH-C(O)-(C1-Cg)alkyl,
NH-C(0)O-(C1-Cg)alkyl, NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1g)aryl, NH-SO2-
(C5-Cqp)heteroaryl, NH-SO2-(C3-Cg)heterocycloalkyl, N(C 1-Cg)alkyl-C(O)-
(C1-Cg)alkyl, N(C 1-Cg)alkyl-C(0)0O-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)-NH-(C1-
Celalkyl], (Cg-Cqp)aryl, (C1-Cg)alkylene-(Cg-C1p)aryl, O-(Cg-C1g)aryl,
0O-(C1-Cg)alkylene-(Cg-C1g)aryl, (Cs-C1g)heteroaryl, (C3-Cg)heterocycloalkyl,
(C1-Cg)alkylene-(C5-C1g)heteroaryl, (C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
0O-(C1-Cg)alkylene-(C5-C1g)heteroaryl, O-(C1-Cg)alkylene-(C3-Cg)heterocycloalkyl,
wherein said (Cg-C1g)aryl, (C5-C1g)heteroaryl, (C3-Cg)heterocycloalkyl or
(C3-Cg)cycloalkyl may be substituted one to three times by a group independently
selected from halogen, OH, NO3, CN, O-(C1-Cg)alkyl, (C1-Cg)alkyl, NH2,
NH(C4-Cg)alkyl, N[(C1-Cg)alkyll2, SOoCH3, COOH, C(0)O-(C1-Cg)alkyl, CONHa,

o)

~

o)
O
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(C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1 o)aryl, or
0-(C1-Cg)alkylene-(Cg-C1p)aryl; or

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

attached to; and

wherein aryl substituents of (Cg-C1g)aryl, (Cs-C1p)heteroaryl, (C3-Cg)heterocycloalkyl
or (C3-Cg)cycloalkyl groups may not be further substituted by an aryl, heteroaryl,
heterocycloalkyl, or (C3-Cg)cycloalkyl containing group.

Preferred substituents for (Cg-C1p)aryl and (Cs-C1p)heteroaryl groups are OH, (C1-
Cy)alkyl, O-(C1-C4)alkyl, O-phenyi, phenyl, C(0)O-(C1-Cg)alkyl, C(O)OH, C(O)-(C1-
C4)alkyl, halogen, NO2, SOoNH2, CN, SO2-(C1-Cg)alkyl, SO2-N=CH-
N[(C1-Cg)alkyll2, NH-SO2-(C1-C4)alkyl, NH2, NH-C(0)-(C4-C4)alkyl,
(C3-Cg)cycloalkyl, (C1-C4)alkyl-OH, C(O)N[(C1-C4)alkyl]2, C(O)NH(C1-Cg)alkyl,
C(O)NHo, N[(C1-C4)alkyll2, (C1-C4)alkylene-N[(C1-C4)alkyll2,
(C4-C4)alkylene-O-(C 1-C4)alkyl, (C5-Cg)heteroaryl, (C3-Cg)heterocycloalkyl, (C1-
C4)alkylene-(Cg-C1g)aryl, wherein the (Cg-C1p)aryl may be further substituted one to
three times, preferably once, by halogen, (C4-C4)alkyl, O-(C1-C4)alkyl,
(C4-C4)alkylene-O-(C1-Cg)alkyl, (Cg-C1p)aryl, O-(C1706)alkylene-(Ca-C1 o)amyl,

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.

More preferred substituents for (Cg-C4g)ary! and (Cs5-C1g)heteroaryl are OH, halogen,
CN, phenyl, O-phenyl, NH-C(0)-(C1-C4)alkyl, C(O)-(C1-C4)alkyl, C(0)-O(C1-Cqg)alkyl,
(C1-Ca)alkyl, O-(C1-Cg4)alkyl, CONH2, SO2-NH2, SO2-(C1-C4)alkyl or SO2-N=CH-
N[(C1-Cg4)alkyl]2, (C1-C4)alkylene-phenyl, (C4-C4)alkylene-O-(C1-Cg)alkyl or (Cs5-
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Ce)heteroaryl, wherein the phenyl is unsubstituted or optionally substituted one to
three times, preferably once, by OH, halogen, (C1-C4)alkyl or O-(C1-C4)alkyl.

Even more preferred substituents for (Cg-C1g)aryl and (Cs-Cqg)heteroaryl are OH,
halogen, CN, phenyl, O-phenyl, NH-C(O)-(C1-C4)alkyl especially NH-C(O)-CHgs,
C(0)-(C1-C4)alkyl especially C(0)-CH3, C(0)-O(C1-C4)alky! especially C(O)-OCH3,
(C4-C4)alkyl especially CH3 or CF3, O-(C1-C4)alkyl especially O-CH3z CONH2 SO3-
NH»2, SO2-(C1-C4)alkyl especially SO2-CH3 or SO2-CF3; or SO2-N=CH-
N[(C1-C4)alkyl]o especially SO2-N=CH-N[(CH3)2,

wherein the phenyl is unsubstituted or optionally substituted one to three times,
preferably once, by OH, halogen, (C1-C4)alkyl or O-(C1-C4)alky!. |

More especially preferred substituents for (Cg-C1g)aryl and (Cs-C1g)heteroaryl groups
are OH, CN, (Cq-Cg4)alky! especially CH3 or CF3, O(C41-C4)alkyl especially O-CHg3,
halogen or phenyl, wherein the phenyl may be further substituted one to three times,
preferably once, by OH, halogen, (C1-Cg4)alkyl especially CH3 or CF3, or
0O-(C1-Cg4)alky! especially O-CH3.

Most preferred substituents for (Cg-C1p)aryl and (C5-Cqq)heteroaryl groups are OH,
CN, halogen, (C1-Cg4)alkyl especially CH3 or CF3, O(C4-Cg)alkyl especially O-CH3, or

halogen.

In monosubstituted phenyl groups the substituent can be located in the 2-position, the
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.

The above statements relating to phenyl groups correspondingly apply to divalent
groups derived from phenyl groups, i.e. phenylene which can be unsubstituted or
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substituted 1,2-phenylene, 1,3-phenylene or 1,4-phenylene. The above statements
also correspondingly apply to the aryl subgroup in arylalkylene groups. Examples of
arylalkylene groups which can also be unsubstituted or substituted in the aryl subgroup
as well as in the alkylene subgroup, are benzyl, 1-phenylethylene, 2-phenylethylene, 3-
phenylpropylene, 4-phenylbutylene, 1-methyl-3-phenyl-propylene.

In residues R3 to R15 an alkyl or alkylene is unsubstituted or, if not specified

otherwise, optionally substituted one or more times by halogen. If substituted, alkyl or
alkylene is preferably substituted one to three times by halogen selected from chloro or
bromo but may be substituted by fluoro once or more, e.g. being perfluorinated.
Preferably halogen is fluoro. Preferably alkylene is not halogenated. More preferred an

alkyl or alkylene is not halogenated.

In residues R3 to Rq5 alkyl or alkylene is unsubstituted or, if not specified otherwise,

optionally substituted one or more times by a group selected independently from OH,
OCH3s, C(O)OH, C(O)OCHg3, NHa, NHCH3, N(CH3)2, C(O)NH2, C(O)YNHCH3 or
C(O)N(CH3)2. If substituted, the number of substituents is preferably between 1, 2, 3

or 4, more preferably 1 or 2 with 1 being even more preferred. Preferably an alkylene
is not substituted by one of these groups. More preferably an alky! or alkylene is not
substituted by one of these groups. Preferably alkyl or alkylene in R3, R4, Rs, R7 and

Rg are not substituted. In a further embodiment alkyl or alkylene in R4 to R15 is not

substituted by one of these groups.

In residues R3 to R15 cycloalkyl or heterocycloalkyl is unsubstituted or, if not specified
otherwise, optionally substituted one or more times by (C1-Cg)alkyl, halogen, OH,
OCHg, C(O)OH, C(O)OCHg, NH2, NHCH3, N(CH3)2, C(O)NH2 C(O)NHCH3 or
C(O)N(CH3)2. If substituted, the number of substituents is preferably between 1, 2, 3

or 4, more preferably 1 or 2 with 1 being even more preferred. Preferably cycloalkyl or
heterocycloalkyl in R3 to Rg are not substituted. In a further embodiment cycloalkyl or

heterocycloalkyl in R3 to R45 are not substituted. In a preferred embodiment a

heterocycloalkyl is not substituted. in another embodiment cycloalkyl is not substituted.
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The general and preferred substituents of (Cg-C 1g)aryl, (C5-C1g)heteroaryl, (C3-
Cg)heterocycloalkyl and (C3-Cg)cycloalky! groups as defined before may be combined
with the general and preferred definitions of R4, R3, R4, Rs, Rg, R7, Rg, Rg, R1¢.
R11.R12, R13,R14,R15,n, s, m, r, p and L as described in the following

5 embodiments of a compound of formula (l).

The following embodiments of a compound of formula (1) do further characterize and
are part of the present invention.

In one embodiment of a compound of formula (I) R1 is H and the compound is

10  characterized by the formula (ll)

Rsa Rs (Rg)n

R3/'

H Ry

N

RizR11

()

15 In another embodiment of the present invention R4 is OH and the compound is

characterized by the formula (llia)

Rj .
Na I
OH Ry

20 (1ha)



WO 2009/156100 PCT/EP2009/004421

” (60033

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

corresponding tautomeric 1-isoquinolone derivative which is characterized by the
formula (lilb)

R4 RS (Rg)n R
R L 10
¢ N N/R14
HN \R
R7 Rg ' '™ ‘ 13
5 Riz2"™11
(11ib)

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

In a further embodiment R4 is NH2 and the compound is characterized by the formula

10 (V)

Rs Rs
Rj /
Na I
NH, Rg

(V)

The following further embodiments equally refer to the compounds of formula (1), (1),
15 (li1a), (llib) and (IV).

In a preferred embodiment R4 is H or OH; more preferably R1 is OH.

In one embodiment Rg3 is preferably H, halogen, (C1-Cg)alkyl, or NHR". In another
20 more preferred embodiment R3 is H, halogen, unsubstituted or substituted

NH-(C5-Cg)heteroaryl, unsubstituted or substituted NH-(C3-Cg)heterocycloalkyl or

unsubstituted or substituted NH-phenyl. In a even more preferred embodiment R3 is
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unsubstituted or substituted NH-(C5-Cg)heteroaryl containing one or more N atoms, or

unsubstituted or substituted NH-phenyl. In a most preferred embodiment R3 is H.

H
N O
O\

0

~

Examples of NHR' substituents in R3 are

H
_ */N NN

N

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

H
*/N\©\
Cl
H
*,N\©/Cl

In a preferred embodiment R4 is H, halogen, (C1-Cg)alkyl, or (C1-C2)-alkylene-phenyl.
In a more preferred embodiment Ry is H, halogen or unsubstituted or substituted (C1-
Cg4)alkyl or (C1-C2)-alkylene-phenyl, preferably unsubstituted (C4-C4)alkyl or (C1-C9)-

10  alkylene-phenyl. Even more preferred R4 is H or halogen, with H being most preferred.

In a preferred embodiment Rg is H, CN, halogen, unsubstituted or substituted (C1-
Ceg)alkyl, unsubstituted or substituted (Cg-C1g)aryl, substituted or unsubstituted
(C3-Cg)cycloalkyl or unsubstituted or substituted (C5-C1g)heteroaryl. (Cg-C1g)aryl is

15  preferably phenyl. Examples of Rg are hydrogen, fluoro, chioro, bromo, iodo, methyl,

@
—

ethyl, phenyl, thienyl or pyridyl, nitrile, (p-methoxy)-phenyl, N-aniline, cyclopropyl,
tetrazol, 4-methoxy-aniline. In a more preferred embodiment (C4-Cg)alkyl,

(Ce-C10)aryl, (C3-Cg)cycloalkyl or (C5-C1q)heteroaryl are unsubstituted. In an even
more preferred embodiment Rg is H, halogen, methyl, ethyl, phenyl, thienyl, or pyridyl,
20 more specifically H, halogen, methyl, or ethyl. Most preferred Rs is H.
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In a preferred embodiment R7 is H, halogen, nitrile, unsubstituted or substituted (C4-
Ceg)alkyl, unsubstituted or substituted O-(C1-Cg)alkyl, or unsubstituted or substituted
R’. In a more preferred embodiment R7 is H, halogen, nitrile, unsubstituted or
substituted (C1-C4)alkyl, unsubstituted or substituted O-(C1-Cg)alkyl, unsubstituted or
substituted phenyl, unsubstituted or substituted (C5-Cg)heteroaryl, or unsubstituted or
substituted (C3-Cg)cycloalkyl. Preferably, alkyl, phenyt or (C5-Cg)heteroaryl are

unsubstituted.
In an even more preferred embodiment R7 is H, fluoro, chloro, bromo, methyl, ethyl,

methoxy, phenyl, nitrile, cyclopropyl, or thienyl. More preferably R7 is H, fluoro, chloro,
bromo, methyl or methoxy, in particular H, methyl or chloro. Most preferred R7 is

chloro.

In a preferred embodiment Rg is H, Cl, F, methyl or ethyl. In a more preferred

embodiment Rg is H.

In a preferred embodiment Rg is R’, OH, halogen, (C1-Cg)alkyl, (C1-Cg)alkylene-R’,
(C2-Ceg)alkenyl, (C1-Cg)alkylene-C(O)NH-R’, (C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
COOH, CONHy, C(O)NH-(C1-Cg)alkyl, C(O)NHR’, C(0)-NH-(C4-Cg)alkynyl, C(O)-
NH(C1-Cg)alkylene-R’, or C(O)N[(C1-Cg)alkyl]o; wherein alkyl, alkylene and R’ are
unsubstituted or substituted. In a more preferred embodiment Rg is OH, halogen, (C1-
Ce)alkyl, (C1-Cg)alkylene-R’, (C2-Cg)alkenyl, COOH, CONHp, C(O)NH-(C1-Cg)alkyl,
C(O)NHR’, or C(O)N[(C1-Cg)alkyl]2, wherein alkyl, alkylene and R" are unsubstituted
or substituted. More preferably Rg is OH, halogen, (C4-Cg)alkyl, COOH, CONH>, or
O-CHg, wherein alkyl is unsubstituted or substituted. In an even more preferred
embodiment Rg is unsubstituted or substituted (C1-Cg)alkyl, preferably Rg is
unsubstituted (C1-Cg)alkyl.

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

group L is bound.
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As examples for these embodiments, Rg is methyl, ethyl, propyl, isopropyl,

OH
N O I GAG N
O 0O | |
PN *)J\u/\/OH ,)J\,H/\/O\

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

In a preferred embodiment R4 is

H .

(Ce-C1o)aryl,

O-(Cg-C1p)aryl,

0-(C4-Co)alkylene-(Cg-C1g)aryl, or

(Cs-Cg)heteroaryl,

wherein (Cg-C10)aryl or (C5-Cg)heteroaryl are unsubstituted or substituted. Preferably
(Ce-C1p)ary! is phenyl.

In a more preferred embodiment Rqq is H, phenyl, O-phenyl, or (C5-Cg)heteroaryl,

wherein phenyl or (C5-Cg)heteroaryl is unsubstituted or substituted.

In a more preferred embodiment R4 is H or phenyl optionally substituted 1, 2 or 3
times, preferably once, by a group independently selected from C(O)NH2, OH, CN,
halogen, (C1-Cg)alkyl or O-(C1-Cg)alkyl, wherein alkyl is unsubstituted or optionally

substituted once or more by halogen.

In an even more preferred embodiment R1q is H or phenyl optionally substituted
independently by a group selected from (C1-Cg)alkyl, F, Cl, Br, OMe or CF3,

In a most preferred embodiment R is H. In still another most preferred embodiment

R4q is phenyl. Examples for embodiments of R1q residues are
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In a preferred embodiment Rq1 is

H,

(C1-Celalkyl,

(C3-Cg)cycloalkyl, or

(Cs5-Cg)heteroaryl, preferably H or (C1-Ceg)alkyl, wherein (C4-Cg)alkyl, (C3-
Cg)cycloalkyl, or (C5-Cqg)heteroaryl are unsubstituted or substituted, preferably

unsubstituted.

In a more preferred embodiment Rq4 is H or (C1-Cg)alkyl, wherein (C4-Cg)alkyl is
unsubstituted or substituted, preferably unsubstituted. Even more preferred R11 is H or

methyl. Most preferably Rq1 is H.




10

15

20

25

WO 2009/156100 PCT/EP2009/004421

o
(-

3
&%)
0.9

28

In a preferred embodiment R42 is

(C1-Cg)alkyl, wherein optionally one or more hydrogen are substituted by fluoro;
(C3-Cg)cycloalkyl,

(Cs-Cg)heteroaryl, or

(Ce-C10)aryl, wherein (C3-Cg)cycloalkyl, (C5-Cg)heteroaryl and (Cg-C1g)aryl are
unsubstituted or substituted, preferably (C3-Cg)cycloalkyl, and (C5-Cg)heteroaryl are
unsubstituted. Preferably (Cg-C1g)aryl is phenyl which is unsubstituted or optionally
substituted once or twice by a group selected independently of each other from
halogen, (C1-C4)alkyl or O-(C1-C4)alkyl, wherein (C1-C4)alkyl may optionally be

substituted by fluoro.

In a preferred embodiment R42 is methyl, ethyl, propyl, isopropyl, isobutyl, cyclopropyl,
trifluoromethyl, thiazolyl or phenyl unsubstituted or substituted by (C1-C4)alkyl or
halogen. More preferred, R12 is methyl, ethyl, propyl, isopropyl, isobutyl, cyclopropyl,

or is phenyl optionally substituted by methyl or halogen.

In another embodiment R1q is H, R14 is H and R42 is phenyl optionally substituted 1,

2 or 3 times, preferably once, by a group independently selected from halogen,
(C4-Cg)alkyl or O-(C1-Cg)alkyl, wherein alkyl is unsubstituted or optionally substituted

once or more by halogen.

In another embodiment R1g is phenyl optionally substituted 1, 2 or 3 times, preferably
once, by a group independently selected from halogen, (C4-Cg)alky! or O-
(C1-Cg)alkyl, wherein alkyl is unsubstituted or optionally substituted once or more by
halogen; R11 is H and R12 is unsubstituted (C3-Cg)cycloalkyl or (C1-Cg)alkyl,
wherein in the alkyl optionally one or more hydrogen are substituted by fluoro; (C3-

Cg)cycloalkyl, or phenyl.
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In a further embodiment R44 and R12_ together with the carbon atom to which they are
attached, form a (C3-Cg)cycloalkyl ring, which is unsubstituted or substituted,

preferably unsubstituted. More preferred the ring is cyclopropyl.

5 In a further embodiment Rq4 and R42, together with the carbon atom to which they are
attached, form a (C3-Cg)heterocycloalkyl ring, which is unsubstituted or substituted.

Preferably the formed heterocyclyl group is oxetanyl, morpholinyl, piperidinyl,
pyrrolidiny! or piperazinyl. More preferably the heterocyclyl group is morpholinyl or
piperazinyl. The formed heterocycloalkyl group is preferably unsubstituted.

10
In one embodiment of a compound of formula (I) R13 and R14 are independently of

each other
e v
R,

15  (C1-Cg)alkyl,
(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
C(O)(C1-Ceg)alkyl,

20 C(O)R,

C(O)(Cq-Cp)alkyene-R",
C(O)N[(C1-Cg)alkyl]2, wherein
. R’, (C1-Cg)alkyl and (C4-Cg)alkylene are unsubstituted or substituted.

25  In a further embodiment R13 and R4, together with the N-atom to which they are
attached, form a (C3-Cg)-heterocycloalkyl ring, which is unsubstituted or substituted.

Preferably, a (C3-Cg)-heterocycloalkyl is unsubstituted.

In a preferred embodiment of a compound of formula (I) R13 and R14 are

30 independently of each other
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H,

(C1-Cg)alkyl,

(C3-Cg)cycloalkyl,

(Cq-C4)alkylene-(C3-Cg)cycloalkyl,

(Cq-C4)alkylene-(C5-C1q)heteroaryl,
(C1-C4)alkylene-(C3-Cg)heterocycloalkyl,

(Cq-Cg4)alkylene-(Cg-C10)aryl,

(C41-C4)alkylene-O-(C1-Cg)alkyl,

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

R13 and R4, together with the N-atom to which they are attached, form a (C3-Cg)
heterocycloalky! group,

wherein (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-Cg4)alkylene, (C5-C1p)heteroaryl,
(C3-Cg)heterocycloalkyl, (Cg-C1g)ary! are unsubstituted or substituted.

Preferably the formed heterocyclyl group in R13 and R4 is morpholinyl, piperidinyl,

pyrrolidinyl or piperazinyl. More preferably the heterocyclyl group is morpholinyl or

piperazinyl.

In a more preferred embodiment of a compound of formula (1)
R43is H, (C1-Cg)alkyl, (C3-Cg)cycloalkyl, or (C1-C4)alkylene-(C3-Cg)cycloalkyl; and
Rq4is

H,

(C1-Cg)alkyl,

(C3-Cg)cycloalkyl,

(C1-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(C5-C1g)heteroaryl,
(C1-C4)alkylene-(C3-Cg)heterocycloalkyl,
C1-C4)alkylene-(Cg-C1p)aryl,
(C4-C4)alkylene-O-(C1-Cg)alkyl, or
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C(O)(C1-Cg)alkyl.
wherein (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-C4)alkylene, (C3-Cg)heterocycloalkyl,
(Ce-C1p)ary! are unsubstituted or substituted.

In an even more preferred embodiment of a compound of formula (1)
R43is H or (C1-Cg)alkyl; and

R1g4is

H,

(C1-Ceg)alkyl,

(C3-Cg)cycloalkyl,

(C1-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(Cs-C1g)heteroaryl,
(C1-C4)alkylene-(C3-Cg)heterocycloalkyl,
(C1-C4)alkylene-kCS-C1o)aryl, or

(C1-Cg)alkylene-O-(C1-Cg)alkyl.

wherein (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-C4)alkylene, (C3-Cg)heterocycloalkyl,
(Ce-C1g)aryl are unsubstituted or substituted.

More preferrably R13 is H, (C1-Cg)alkyl and
R14 is H, (C1-Cg)alky! or (C3-Cg)cycloalkyl, wherein (C1-Cg)alkyl or (C3-Cg)cycloalkyl

are unsubstituted or substituted, preferably unsubstituted.

In a further embodiment R43 is H and
R14 is H, (C1-Cg)alkyl or (C3-Cg)cycloalkyl
wherein (C1-Cg)alkyl or (C3-Cg)cycloalkyl are unsubstituted.

Most preferred Rq3 and R14 are H.
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As examples for the before mentioned embodiments, R43 or R14 are, independently

from each other, hydrogen, methyl, ethyl, propyl, isopropyl, 3-methyl-butyl, 2-methyl-
propyl, butyl, pentyl, 3,3,3-trifluoropropyl, 4,4,4-trifluorobutyl or a substituent selected
from the group consisting of

B sgeaile)
O A ,Q,ﬂf(),w,
e & HTR oo

The asterisk (*) denotes where the bond is connected to the N-atom of the amine.
10

In one embodiment R15 is H or (C1-Cg)alkyl, which is unsubstituted or optionally
substituted, more preferably R15 is H or (C1-Cg4)alkyl, most preferably H. Preferably,
the alkyl is unsubstituted.

15  In one embodiment of a compound of formula (I) Rg is absent or the bicyclus or the

adamantane formed with Rg is selected from the group of
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(the bond with the dotted line indicates the position of the (CR4 1R12)NR13R14

residue)

which is unsubstituted or optionally substituted by Rg. In a preferred embodiment the

bicyclus or adamantane is unsubstituted (n is 0) or is substituted once (n = 1).

10  Preferably the unsubstituted or substituted adamantane has the following structure
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The cis and trans isomers in these adamantane residues such as for example in the

structures

.

NR3R14

R12

and are included.

In one embodiment of a compound of formula () Rg is absent, i.e. no bicyclus or

adamantane is formed.

In one embodiment m is 2 and s is 2 resulting in a residue within a compound of

formula (1) of the formula
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in all their stereochemical forms.

In another embodiment m is 3 and s is 1 resulting in a residue within a compound of

formula (1) of the formula

10 /R14
g N
h L \
(RQ)n r R13

R12 R11

In a further embodiment m is 2 and s 1. In still another embodiment mis 3 and s is 0.

In yet another embodiment m is 4 and s is 0.

In one embodiment of a compound of formula (I) nis 0, 1, or 2. More preferred, n is 0

or 1. Most preferred n is 0.
In a preferred embodiment ris 1.

In another embodiment L is O(CH.)p. In a further embodiment L is S(CH.)p,
S(O)(CH2)p or SO2(CH2)p. In another embodiment L is NH(CH2)p, N[(C:-
Ce)alkyl}(CH2)p, N[(C3-Cs)cycloalkyll(CH2)p, N[(C4-Cs)alkylene-aryl}(CH2)p or N[(C+-
Cs)alkylene-(Cs-Cg)heteroaryl](CH2)p with NH(CH2)p, N(C4-Ce)alkyl-(CH2)p being

more preferred. A preferred N(C1-Cg)alkyl is N(C4-Cg4)alkyl, more preferably NCH3 or
NCH2CH3 with NCH3 being more preferred. in a preferred embodiment L is O(CHz)p.

In another preferred embodiment L is S(CH)p. In a further embodiment L is NH(CH)p.
Most preferred L is O, S or NH with O being especially preferred.

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

More preferably, mis 2 and sis 2and L is O, S or NH, preferably O.
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In a further embodiment the present invention relates to a compound of formula (1)
selected from the group consisting of

6-[4-(1 -Amino-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,

6-[4-(1 -Amino-cyclopropyl)-4-phenyl-cyclohexyloxy]-7-chloro-2 H-isoquinolin-1-one,
64{[4-(1 -aminopropyl)-4-phenylcyclohexyljoxy}-7-chloroisoquinolin-1(2H)-one,

6-[4-(1 -Amino-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-butyl)-4-(4-fl uoro-phenyl)-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-propyl)-4-(4-b romo-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,

6-[4-(1 -Amino-propyl)-4-(2-bromo-phenyI)-cyclohexonxy]—?-chIoro-2H-isoquinolin-1 -
one,

6-[4-(1 -Amino-propyl)-4-(4-trifluoromethyl-phenyl)-cyclo-hexyloxy}-7-chloro-2H-
isoquinolin-1-one,

6-[4-(1 -Amino-propyl)-4—(2-ﬂuoro-phenyl)—cyclohexyloxy]-?-chIoro—2H-isoquinolin-1 -
one,

6-[4-(1 -Amino-propyl)-4-(2-chloro-phenyl)-cyclohexyloxy]-7-chloro-2 H-isoquinolin-1-
one,

6-[4-(1 -Amino-propyl)—4—phenyl—cyclohexyloxy]-?-methyl-zH-isoquinolin—1 -one,

6-[4-(1 -Amino—ethyl)—4-(4-ﬂuoro—phenyl)-cyclohexyloxy]—?-chloro-ZH—isoquinolin-1 -one,
6-[4-(Amino-phenyl-methyl)-4-(4-fl uoro-phenyl)-cyclohexyloxyl-7-chloro-2H-isoquinolin-
1-one,

6-[4-(1-Amino-2-methyl-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2 H-isoquinolin-1 -dne,
6-[4-(1 -Amino-3-methyl-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-(Amino—phenyl-methyl)-4-phenyl—cyclo-hexyloxy]-?-chIoro-2H-isoquinolin-1 -one,
6-[4-(1-Amino-1-methyl-ethyl)-4-(4-fl uoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one, |

6-[4-(1-Amino-cyclop ropyl)-4-(2-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2 H-isoquinolin-
1-one, |
6-[4-(1-Amino-ethyl)-4-phenyl-cyclohexyloxy]-7-chloro-2 H-isoqui.nolin-1 -one,
6-[4-(1-Amino-1 -methyl-ethyl)-4-phenyl-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-one,

<

O

-

.-E-‘&

<o
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6-(4-[amino(cyclopropyl)methyl]-4-phenyl-cyclohexyl}oxy)-7-chloroisoquinolin-1(2H)-
one,
6-[4-(1-Amino-propyl)-4-(4-isopropyl-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,

5  6-[4-(1-Amino-propyl)-4-(3-methoxy)-phenyl)-cyclohexyloxy]-7-chloro-2 H-isoquinolin-1-
one,
6-[4-(1 -Amino-propyl)-4-(3-bromo-phenyl)-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-
one,
6-[4-(1-Amino-2-methyl-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-

10 isoquinolin-1-one, or ,

6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy}-4-bromo-7-chloro-2H-isoquinolin-1-one;
their stereoisomeric and/or tautomeric forms and/or their pharmaceutically acceptable

salts thereof.

15 In a further embodiment a compound of formula (1) is selected from the group
consisting of
cis-6-[4-(1-Amino-propyl)-4-(4-ﬂuoro-phényl)-cyclohexyloxy]-?—chIoro-2H-isoquinolin-1-
one,
trans-6-[4-(1-amino-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-

20 1-on,
cis-6-[4-(1-Amino-cyclopropyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-{[4-(1-aminopropyl)-4-phenylcyclohexylJoxy}-7-chloro-2H-isoquinolin-1-one,
trans-6-[4-(1-amino-propyl)-4-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-butyl)-4-phenyl-cyclohexyloxy]-7-chioro-2H-isoquinolin-1-one,

. 25 trans-6-[4-(1-Amino-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-butyl)-4-(4-fluoro-phenyl)-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-
one,
trans-6-[4-(1-Amino-butyl)-4-(4-ﬂuoro-phenyl)~cyclohexyloxy]-7-chIoro-2H-isoquinolin-
1-one,

30 cis-6-[4-(1-Amin-propyl)-4-(4-b romo-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-

one,
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cis-6-[4-(1-Amino-propyl)-4-(2-bromo-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,
cis-6-[4-(1-Amino-propyl)-4-(4-trifluoromethyl-phenyl)-cyclo-hexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(2-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
cis-6-[4-(1-Amino-propyl)-4-(2-chloro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,

cis-6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-ethyl)-4-(4-fluoro-phenyl)-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-
one,
trans-6-[4-(1-Amino-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,
cis-6-[4-(1-Amino-propyl)-4-(3-bromo-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,

trans-6-[4-(1-Amino-propyl)-4-(3-bromo-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3-methoxy)-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
trans-6-[4-(1-Amino-propyl)-4-(3-methoxy-phenyl)-cyclohexyloxy}-7-chloro-2H-
isoquinolin-1-one,
trans-6-[4-(Amino-phenyl-methyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one, |
trans-6-[4-(1-Amino-2-methyl-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,
trans-6-[4-(1-Amino-3-methyl-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one, ,
trans-6-[4-(Amino-phenyl-methyl)-4-phenyl-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-
one,
trans-6-{4-(1-Amino-1-methyl-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one,
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cis-6-{4-(1 -Amino-cyclopropyl)-4-(2-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino—ethyl)-4-phenyl-cyclohexy!oxy]—?-chIoro—2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-1 -methyl-ethyl)-4-phenyl-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-
5 one,
cis-6-(4—[amino(cyclopropyl)methyl]—4-phenyl-cyclo-hexyl}oxy)-?-chIoro—2H-isoquinoIin-
1-one,
cis-6-[4-(1 -Amino-propyl)-4-(4-isopropyl-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one, ‘
10  cis-6-[4-(1 -Amino-2-methyl-propyl)-4-(4-fluoro-phenyi)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one, and
cis-6-[4-( 1-Amino-propyl)-4-phenyl-cyclohexyloxy]-4-bromo-7-chloro-2H-isoquinolin-1-
one,
. and their stereoisomeric and/or tautomeric forms and/or their pharmaceutically

15  acceptable salts thereof.

In a further embodiment a compound of formula (l) is selected from the group of
trans-6-[4-((S)-Amino-phenyI-methyl)—4-phenyl—cyclohexyloxy]-?-chIoro—2H-isoquinolin-
1-one,

20 trans-6-[4-((R)-Amino-phenyl-methyl)-4—phenyl-cyclohexyloxy]-?-chIoro-2H—isoquinolin-
1-one,
cis-6-[4-((S)-1 -Amino-propyl)-4-phenyli-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((R)-1-Amino-propyl)-4—phenyl-cyclohexyloxy]—?-chloro-2H-isoquinoIin-1-one,
cis~6-[4-((S)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-?-chloro-ZH-

. 25 isoquinolin-1-one,
cis—6-[4-((R)-Amino-cyclopropyl—methyl)-4-phenyl-cyclohexyloxy]~7—chIoro—2H-
isoquinolin-1-one,
cis-6-{4-((R)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,

30 cis-6-[4-((S)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one, A
cis-6-[4-((S)-1-Amino-ethyl)-4-phenyl-cyciohexyloxy]-7-chloro-2H-isoquinolin-1-one,
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cis-6-[4-((R)-1-Amino-ethyl)—4-phenyl-cyclohexyloxy]-?-chIoro-2H-isoquinolin-1 -one,
6-{4-[(8)—Amino—(4-ﬂuoro-phenyl)-methyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1 -
one,
6-{4-[(R)-Amino-(4-ﬂuoro—phenyI)-methyl]-cyclohexyloxy}-?-chIoro-2H-isoquinolin-1 -
one,

cis-6-[4-((R)-1 -Amino-propyl)-4-phenyl-cyclohexyloxy]—?-chIoro—2H-isoquinolin-1-one,
and

cis-6-[4—((S)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]—?-chloro-2H-isoquinolin-1 -one,
their tautomeric forms and/or pharmaceutically acceptable salts thereof.

In a further embodiment a compound of formula (1) is selected from the group
consisting of
cis-6-[4-(1—Amino-propyl)-4-pyridin-2-yl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1—one,
cis—6-[4-(1-Amino-propyl)-4-(2,4-diﬂuoro—phenyl)—cyclohexyloxy]—?-chIoro-2H-
isoquinolin-1-one,

cis-6-[4-(1 —Amino-propyl)—4-(4-ﬂuoro-2-methyl-phenyl)cyclohexyloxy]-?-chloro-2H-
isoquinolin-1-one,

cis-6-[4-(1 -Amino-propyl)-4-(3,5-difluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,

Cis-6-[4-( 1-Amino-propyl)-4-(3,4-difluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,

Cis-6-[4-( 1—Amino-propyl)-4-o—tolyl-cyclohexyloxy]-?-chloro-2H-isoquinolin—1-one,
cis-6-[4-(1-Am ino-propyl)-4-(2-trifluoromethoxy-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,

cis-6-[4-(1 ~Amino-propyl)—4-(4—ﬂuoro—3-methoxy—phenyl)-cyclohexyloxy]-?-chloro-2H-
isocjuinolin-1-one,

cis-6-[4-(1 -Amino-propyl)-4-(3-ethoxy-phenyl)-cyclohexyloxy]-7-chloro-2 H-isoquinolin-
1-one, ‘

cis-6-[4-( 1~Amino-propyl)—4—(3-methoxy-4-methyl-phenyl)-cyclohexyloxy]—?-chIoro-2H-
isoquinolin-1-one,

Cis-6-[4-(1-Amino-propyl)-4-(3,4-d ifluoro-phenyl)-cyclohexyloxy]-7-methyl-2H-
isoquinolin-1-one,
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cis-6-[4-(1-Amino-propyl)-4-(3,5-diflucro-phenyl)-cyclohexyloxy}-7-fluoro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3,4-diflucro-phenyl)-cyclohexyloxy]-7-fluoro-5-methyl-2H-
isoquinolin-1-one,
cis-6-{4-(1-Amino-propyl)-4-(3,5-difluoro-phenyl)-cyclohexyloxy]-7-methoxy-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(2-methoxy-phenyl)-cyclohexyloxy]-7-chloro-2H
isoquinolin-1-one
cis-6-[4-(1-Amino-propyl)-4-(4-trifluoro-methoxy-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-1-methyl-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3,5-difluoro-phenyl)-cyclohexyloxy]-4-benzyl-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3,5-difluoro-phenyl)-cyclohexyloxy}-5-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3,5-difluoro-phenyl)-cyclohexyloxy]-5,7-dimethyl-2H-
isoquinolin-1—one,' _
cis-6-[4-(Amino-cyclopropyl-methyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,

cis-6-[4-(1 -Amino-propyl)-4-(3-trifluoromethyl-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3-trifluoromethoxy-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3-trifluoromethoxy-phenyl)-cyclohexyloxy]-7-methyl-2H-
isoquinolin-1-one, .
cis-6-[4-(1-Amino-propyl)-4-(3-trifluoromethyl-phenyl)-cyclohexyloxy]-7-methyl-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-phenyli-cyclohexyloxy]-7-fluoro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-fluoro-5-methyl-2H-isoquinolin-1-

one,
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cis-6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-4-benzyl-7-chloro-2H-isoquinolin-1-
one,

cis-4-[1-(1-Amino-propyl)-4-(7-chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-
cyclohexyl]-benzonitrile,

cis-3- [1-(1-Amino-propyl)-4-(7-chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-
cyclohexyllbenzonitrile,
6-[cis-4-(1-Amino-propyl)-4-(3-methanesulfonyl-phenyl)-cyclohexyloxy}-7-chloro-2H-
isoquinolin-1-one,
6-[(1S,48,5S)-5-(1-Amino-propyl)-5-phenyl-bicyclo[2.2.1]hept-2-yloxy]}-7-chloro-2H-
isoquinolin-1-one,

6-{(1R,4R,5R)-5-(1-Amino-propyl)-5-phenyl-bicyclo[2.2. 1]hept-2-yloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Benzylamino-propyl)-4-phenyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-
one,
cis-6-[4-(1-Diethylamino-propyl)-4-phenyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-
one,
cis-7-Methyl-6-[4-(1-propylamino-propyl)-4-(3-trifluoromethyl-phenyl)-cyclohexyloxy]-
2H-isoquinolin-1-one,
cis-6-[4-(1-Benzylamino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
cis-7-Chloro-6-[4-(1-isobutylamino-propyl)-4-phenyl-cyclohexyloxy]-2H-isoquinolin-1-
one, '
cis-6-[4-(1-Butylamino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-7-Chloro-6-{4-[1-(cyclopropylmethyi-amino)-propyl}-4-phenyl-cyclohexyloxy}-2H-
isoquinolin-1-one, '
cis-6-[4-(2-Amino-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
Cis-6-[4-(2-Amino-butyl)-4-(4-fluoro-phenyl)-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-
one,

cis-6-[4-(1-Amino-2-fluoro-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one,

!
i
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cis-6-[4-(1-Amino-3-methoxy-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy}-7-chloro-2H-
isoquinolin-1-one,
6-[3-(1-Amino-propyl)-3-(4-fluoro-phenyl)-cyclobutyloxy]-7-chloro-2H-isoquinolin-1-one,
and
6-[3-(1-Amino-propyl)-3-(4-fluoro-phenyl)-cyclopentyloxy]-7-chloro-2H-isoquinolin-1-
one,

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

acceptable salts thereof.

In a further embodiment a compound of formula (1) is selected from the group
consisting of
cis-1-[4-(7-Chloro-isoquinolin-6-yloxy)-1-(3,4-difluoro-phenyl)-cyclohexyl}-propylamine,
cis-1-[4-(7-Bromo-isoquinolin-6-yloxy)-1-(3,4-difluoro-phenyl)-cyclohexyl]-propylamine,
cis-1-[1-(3,5-Difluoro-phenyl)-4-(5,7-dimethyl-isoquinolin-6-yloxy)-cyclohexyl]-
propylamine,
cis-1-[1-(3,5-Difluoro-phenyl)-4-(7-fluoro-5-methyl-isoquinolin-6-yloxy)-cyclohexyl]-
propylamine,
cis-1-[1-(3,4-Difluoro-phenyl)-4-(7-fluoro-isoquinolin-6-yloxy)-cyclohexyl]-propylamine,
cis-1-[4-(7-Chloro-isoquinolin-6-yloxy)-1-(3,5-difluoro-phenyl)-cyclohexyl]-propylamine,
cis-1-[4-(5-Chloro-isoquinolin-6-yloxy)-1-(3,5-difluoro-phenyl)-cyclohexyl]-propylamine,
cis-1-[4-(7-Chloro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-1-[4-(5,7-Dimethyl-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-1-[4-(7-Fluoro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-1-[4-(5-Chloro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-1-[4-(7-Fluoro-5-methyl-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-1-[4-(7-Bromo-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-1-[4-(7-Methyl-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl}-propylamine,
cis-6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-isoquinolin-1-ylamine,
[4-(1 -Amino-propyl)-4-(4-methoxy-phenyl)-cyclohexyl}-isoquinolin-6-yl-amine, and
1-Amino-[4-(1-amino-propyl)-4-(4-methoxy-phenyl)-cyclohexyl]-isoquinolin-6-yl-amine,
and their stereoisomeric and/or tautomeric forms and/or their pharmaceutically
acceptable salts thereof.



10

15

20

25

30

WO 2009/156100 ' PCT/EP2009/004421 (G OGH 4

44

In a further embodiment the present invention relates to a compound of formula (l)
selected from the group consisting of
6-[4-(1-Amino-1-phenyl-ethyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-{4-[Amino-(4-methoxy-phenyl)-methyl]-cyclohexyloxy}-7-chloro-2H-isoquinoclin-1-one,
6-{4-[Amino-(4-fluoro-phenyl)-methyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-[4-(Amino-p-tolyl-methyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one, or
6-[4-(Amino-phenyl-methyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,

their sterecisomeric and/or tautomeric forms and/or their pharmaceutically acceptable

salts thereof.

In a further embodiment a compound of formula (1) is selected from the group
consisting of
6-{4-[1-Amino-1-(4-fluoro-phenyl)-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-{1-Amino-1 -(4-methoxy-phenyl)-ethyl]-cyclohexYony}-?-chIoro-2 H-isoquinolin-1-
one,

6-{4-[1-Amino-1-cyclopentyl-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-[1-Amino-1-ethyl-propyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-[1-Amino-1-cyclopropyl-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-[1-Amino-1-n-propyl-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-propyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one , and
6-[4-(Amino-cyclopropyl-methyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,

their sterecisomeric and/or tautomeric forms and/or their pharmaceutically acceptable

salts thereof.

In any embodiments of the present invention one or more or all of the groups
contained in the compounds of formula (I) 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,
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
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includes the compounds of the formula (1) in all sterecisomeric forms and mixtures of
stereoisomeric forms in all ratios, and their pharmaceutically acceptable salts.

Isoquinoline substitution pattern is numbered according to IUPAC rules:

4 5
3 | N 6
N 7
2 S
1 8

The term isoquinolone and isoquinolinone are used synonymously.

All references to “compound(s) of formula (I)” herein refer to compound(s) of the
formula (1), (11) (1a), (IlIb) and (IV) as described above, and their pharmaceutically
acceptable salts, and/or to their stereoisomeric forms, polymorphs and solvates.
Physiologically functional derivatives as described herein are also included.

Pharmaceutically acceptable salts of compounds of the formula (l) 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
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, p_hoSphoric acid or of carboxylic acids or sulfonic acids,
for example as hydrochlorides, hydrobromides, phosphates, sulfates,
methanesulfonates, acetates, lactates, maleates, fumarates, malates, gluconates, and
salts of amino acids, of natural bases or carboxylic acids. The preparation of
pharmaceutically acceptable salts from compounds of the formula (1) 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
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,
trometamol 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
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be prepared with strong acids. Suitable pharmaceutically acceptable acid addition salts
of the compounds of the invention are salts of inorganic acids such as hydrochloric
acid, hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric acid, and of organic
acids such as, for example, acetic acid, benzenesulfonic, benzoic, citric,
ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic,
methanesulfonic, succinic, p-toluenesulfonic and tartaric acid. The hydrochloride salt is

a preferred salt.

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

The present invention also includes physiologically functional derivatives of a
compound of formula (1). A physiologically function_al derivative as used herein refers to
any physiologically tolerated derivative of a compound of the formula (1) of the
invention, for example an N-oxide, which on administration to a mammal such as, for
example, a human is able to form (directly or indirectly) a compound of the formula (1)

or an active metabolite thereof.

Physiologically functional derivatives include prodrugs of the compounds of the
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
stereoisomeric forms, which include racemates, enantiomerically enriched mixtures,
pure enantiomers and diastereomers and mixtures in any ratio thereof.

The compounds of the invention may also exist in various polymorphous forms, for

example as amorphous and crystalline polymorphous forms. All polymorphous forms
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of the compounds of the invention belong within the framework of the invention and are

a further aspect of the invention.

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

identical or different.

The present invention also relates to the compounds of the formula (i) and/or their
pharmaceutically 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
pharmaceutically acceptable salts and/or their prodrugs for the production of
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, puimonary
hypertension, ocular hypertension, retinopathy, and glaucoma, peripheral circulatory
disorder, peripheral arterial occlusive disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure
(end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic
obstructive pulmonary disease (COPD), adult respiratory distress syndrome,
thrombotic disorders, stroke, cerebral vasospasm, cerebral ischemia, pain, e.g.
neuropathic pain, neuronal degeneration, spinal cord injury, Alzheimer's disease,
premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic
hypertrophy, diabetes and complications of diabetes, metabolic syndrome, blood
vessel restenosis, atherosclerosis, inflammation, autoimmune diseases, AIDS,
osteopathy such as osteoporosis, infection of digestive tracts with bacteria, sepsis,
cancer development and progression, e.g. cancers of the breast, colon, prostate,

ovaries, brain and lung and their metastases.

In a further embodiment the invention also relates to the use of a compound of formula
() and/or a pharmaceutically acceptable salt thereof for the treatment and/or
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prevention of hypertension, pulmonary hypertension, fibroid liver, liver failure,
nephropathy, renal failure, chronic obstructive pulmonary disease (COPD), cerebral
vasospasm, pain, spinal cord injury, erectile dysfunction, blood vessel restenosis, or

cancer development and progression.

In a further embodiment the invention also relates to the use of a compound of formula
(1) and/or a pharmaceutically acceptable salt thereof for curative approaches
associated with stem cell or induced pluripotent stem cell treatment, improvement of
recognition or for treatment or prevention of depression, epilepsy, fibroid heart, renal
papillary necrosis, tubulo-interstitial dysfunction, multiple sclerosis, vessel stenosis for

example carotid stenosis or lipid disorders.

The present invention furthermore relates to pharmaceutical preparations (or
pharmaceutical compositions) which contain an effective amount of at least one
compound of the formula (1) and/or its pharmaceutically acceptable salts and a
pharmaceutically acceptable carrier, i. e. one or more pharmaceutically acceptable
carrier substances (or vehicles) and/or additives (or excipients).

The pharmaceuticals can be administered orally, for example in the form of pills,
tablets, lacquered tablets, coated tablets, granules, hard and soft gelatin capsules,
solutions, syrups, emulsions, suspensions or aerosol mixtures. Administration,
however, can also be carried out rectally, for example in the form of suppositories, or
parenterally, for example intravenously, intramuscularly or subcutaneously, in the form
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
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 (1) and/or its (their) pharmaceutically acceptable salts
and/or its (their) prodrugs. For the production of pills, tablets, coated tablets and hard

gelatin capsules it is possible to use, for example, lactose, corn starch or derivatives

-

)

-~

L

0



10

15

20

25

30

WO 2009/156100 PCT/EP2009/004421

GGO0r ¢
49 JUuu9

thereof, talc, stearic acid or its salts, etc. Carrier substances for soft gelatin capsules
and suppositories are, for example, fats, waxes, semisolid and liquid polyols, natural or
hardened oils, etc. Suitable carrier substances for the production of solutions, for
example injection solutions, or of emulsions or syrups are, for example, water, saline,
alcohols, glycerol, polyols, sucrose, invert sugar, glucose, vegetable oils, etc. Suitable
carrier substances for microcapsules, implants or rods are, for example, copolymers of
glycolic acid and lactic acid. The pharmaceutical preparations normally contain about
0.5 to about 90 % by weight of the compounds of the formula (1) and/or their
pharmaceutically acceptable salts and/or their prodrugs. The amount of the active
ingredient of the formula (I) and/or its pharmaceutically acceptable salts and/or its
prodrugs in the pharmaceutical preparations normally is from about 0.5 to about 1000
mg, preferably from about 1 to about 500 mg. |

In addition to the active ingredients of the formula (1) and/or their pharmaceutically
acceptable salts 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, 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 pharmaceutically acceptable salts. In case a pharmaceutical
preparation contains two or more compounds of 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 biological and physico-chemical
properties of the compounds and thus allows the selection of such desired
compounds. Furthermore, in addition to at least one compound of the formula (1)
and/or its pharmaceutically acceptable salts, the pharmaceutical preparations can also
contain one or more other therapeutically or prophylactically active ingredients.
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When using the compounds of the formula (1) the dose can vary within wide limits and,
as is customary and is known to the physician, is to be suited to the individual
conditions in each individual case. It depends, for example, on the specific compound
employed, on the nature and severity of the disease to be treated, on the mode and
the schedule of administration, or on whether an acute or chronic condition is treated
or whether prophylaxis is carried out. An appropriate dosage can be established using
clinical approaches well known in the medical art. In general, the daily dose for
achieving the desired results in an adult weighing about 75 kg is from about 0.01 to
about 100 mg/kg, preferably from about 0.1 to about 50 mg/kg, in particular from about
0.1 to about 10 mg/kg, (in each case in mg per kg of body weight). The daily dose can
be divided, in particular in the case of the administration of relatively large amounts,
into several, for example 2, 3 or 4, part administrations. As usual, depending on
individual behavior it may be necessary to deviate upwards or downwards from the

daily dose indicated.

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

introduction of substituents or modification of functional groups.

Compounds of formula (I) may be made in the following manner:

Compounds of the general formula (I) can be assembled from a suitably substituted

isoquinoline moiety and a suitably substituted cycloalkyl amine moiety.

Isoquinolines and isoquinolones like (i) or (ii), bearing a useful residue for coupling in
6-position, can be obtained by a wide variety of methods, for example reviewed in
Alvarez et al. Science of Synthesis 2005, 15, 661-838 and 839-906 and references
cited therein. Isoquinolines can also be converted to isoquinolones by methods
described in the literature e.g. WO 2007/012421 or WO 2007/012422, like conversion
of a suitable isoquinoline into the corresponding N-oxide with an oxidating agent like
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hydrogen peroxide or metachloro perbenzoic acid and subsequent conversion into the
corresponding 1-chloro derivative by a chlorinating agent like phosphorous oxy
chloride, followed by displacement of the chlorine by an alcohol under basic condition
like sodium methoxide in methanol or conversion into the corresponding 2H-
isoquinolone by for example treatment with ammonium acetate in acetic acid at
elevated temperature. Also the N-oxide can be directly converted into the corresponding 1-
alkoxy derivative by reacting it with a suitable chloroformiate in an alcoholic solvent like
methanol in presence of a base like triethylamine. It is understood, that the hydroxyl-group
in 6-position of (ii) can be liberated at a suitable stage of the synthesis e.g. from
treatment of a corresponding 6-methoxy derivative with lewis acids like aluminium
chloride or boron tribromide . It is furthermore understood, that 2H-isoquinolones can
be converted into suitably protected 1-alkoxy isoquinolones by a variety of methods
e.g. treatment of the corresponding 2H-isoquinolones with alkylating agents like benzyl
bromide or methyl iodide in the presence of a suitable base like silver carbonate or
triethyl amine in a suitable solvent like toluene or THF, or conversion of the said 2H-
isoquinolones into their 1-chloro derivatives by treatment with a chlorinating agent like
phosphorous oxychloride, followed by displacement of the chlorine by an alcohol e.g.
under basic conditions like sodium methoxide in methanol. It is understood, that
residues R3, R4, Rs, R7, and/or Rg can either be incorporated in the starting materials
for the synthesis of the respective isoquinoline or isoquinolone or can be introduced at
a suitable later stage e.g. by halogenation like bromination or chlorination and
subsequent replacement of said halogen by methods well precedented in the literature
like for example Suzuki or Hartwig Buchwald couplings using appropriate catalysts and

coupling partners like boronic acids, amines or anilines.

One possible synthesis for a cycloalkyl amine substituted isoquinolinone (v) with L=0
is described below in an exemplary fashion, but does not limit the present invention.
The cycloalkyl amine substituted isoquinolinones (for example compound v) can be
synthesized via a variety of methods. The following general scheme 1 illustrates some
of the possible ways to access the isoquinolinones, but does not limit the present

invention.
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Scheme 1

6-Fluoro-isoquinolones (i), for example substituted by Rs, R4, Rs, R7, and/or Rg being
for instance independently from each other substituents like hydrogen, alkyl, alkoxy or
halide, can be reacted with suitable Ry3/ R4 substituted amino alcohols wherein Ry3/
R4 are independently from each other for example hydrogen, alkyl or a protecting
group like for example Boc or Cbz in the presence of base such as DBU, cesium
carbonate, or sodium hydride at temperatures ranging from ambient to 100 °C to give
the corresponding derivatives (iv). Optionally, this conversion can already be
performed at earlier stages of the synthesis (e.g. by reacting a suitable intermediate). It
is understood, that this may require in case of unprotected isoquinolones protection on
the nitrogen or oxygen of the isoquinolone moiety by suitable methods, like reaction
with suitably substituted alkyl or benzyl halides in the presence of base.

Alternatively, the amino alcohols can be coupled to 6-hydroxy-isoquinolones, such as
(i), under inversion of the hydroxyl bearing carbon center of compounds like (iii), either
protected with a suitable protecting group Q or unprotected, via a Mitsunobu reaction
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using triphenylphosphine and dialkylazodicarboxylates such as diethylazodicarboxylate
or diisopropylazodicarboxylate in a suitable solvent like tetrahydrofuran, or toluene.
The products like (iv) obtained via these methods can then either be liberated to give
compounds of type (v) or, if a suitable amino functionality is present, be reacted with
suitable aldehydes or ketones in the presence of a reducing agent like sodium
triacetoxy borohydride, sodium borohydride or sodium cyanoborohydride in a suitable
solvent and in the presence of a water withdrawing agent like molecular sieves or a
suitable ortho ester. This amino group may have to be liberated in an initial step, like
for example acidic removal of Boc-groups. Furthermore an amino group can be
acylated by reacting it with a suitable acid chloride in the presence of a base like
triethyl amine or Hiinig's base or by reacting it with a suitable carboxylic acid in the
presence of a base like triethylamine or Hiinig's base and a coupling reagent like EDC,
PyBOP or TOTU.

In case of use of protected isoquinolones, cleavage of the used protection groups is
required to liberate the desired isoquinolone (v). This liberation, however, can be
performed before or after the reductive amination step, depending on the nature of the
used aldehyde / ketone and the protection group used.

Isoquinolone derivatives like (v) can be obtained as free bases or as various salts like
for example hydrochlorides, hydrobromides, phosphates, trifluoroacetates, sulfates or
fumarates. The salts obtained can be converted into the corresponding free base by
either subjecting them to ion exchange chromatography or for example by alkaline
aqueous treatment and subsequent extraction with suitable organic solvents like for
example methyl tert. butyl ether, chloroform, ethyl acetate or isopropanol/
dichloromethane mixtures and subsequent evaporation to dryness.

The cycloalkyl amine moieties like for example (iii) can by synthesized via a variety of
methods. The following general schemes illustrate some of the possible ways to
access the amines, but do not limit the present invention. It is within the abilities of a
person skilled in the art to replace the exemplary compounds shown in the schemes
and exemplary reagent given in the text by appropriate alternative compounds or

reagents or to omit or add synthetic steps when appropriate.
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The synthesis of a cycloalkyl aminoalcohol (jii) is described exemplary in schemes 2
and 3 but does not limit the scope of substituents in the present invention.

A cycloalkyl amine moiety (jii) with a secondary or tertiary amine subunit can for
example be accessed starting from a suitably substituted cycloalkylnitrile (vi), which
can be substituted with functionalities as alkyl, alkoxy, or acetals. To introduce an
residue R, if wanted, the nitrile can get functionalized in alpha-position by reaction
with suitable electrophiles fike described in the literature (Organic Process Research &
Development, 5(6), 587-592; 2001), using for example a suitable fluorinated aryl
compound and a suitable base like KHMDS, LiHMDS or sodium hydride in an inert
solvent like toluene. Alternatively, a suitable nucleophile like aryl lithium reagents can
be reacted with a suitable ketone (xvi) to give the corresponding alcohol, which can be
converted into the corresponding nitrile (vii) by treatment with reagents like TMSCN.

CGN NC_ R,
Qﬁ — SR
Rs 0" 0 Rg), Rs 97 0 Rgh

-/ -/

(vi) (vii)

/ 1 forRy =H

OHC_ R,
( )m Q
Rs Rg) R
0~ 0 Rgh 60~ O (Rg
\_/ U
bev) )
Scheme 2

Another option is construction of the cycloalkyl moiety for example by Dieckmann
condensations like described in the literature (Lednicer et al, J. Med. Chem. 1980,
23(4), 424-30; DeGraffenreid et al., J. Org. Chem. 2007, 72(19), 7455-7458) to give
ketones like (xii), that can be converted into their acetals (vii) by treatment with diols

like ethylene diol, or can be directely converted into the corresponding alcohols using
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suitable reductive agents like sodium borohydride in a suitable solvent like methanol,
ethanol or THF. The obtained nitrile can then be for example further converted as

described in schemes 2 and 4.

NC_ R, NC_Rio
R

R R 60" "0Rgh

6 5 o T

(xvii) (xii) (vii)

Scheme 3.

The functionalized nitrile (vii or xvii) can then for example be directly reacted with
suitable nucleophiles for the introduction of functional groups Ry1 and Ry, for example
lithium organyls or Grignard reagents to give compounds like (viii or iii). A suitable N-
protecting group like t-butyloxycarbonyl or benzyloxycarbonyl may or may not be
attached after this step depending on the nature of the starting nitrile and the
complexity of the reactions to follow. For Ry1 = Ry2, lithium organyls can be used as
nucleophiles activated by addition of lewis acids like titanium isopropoxylate and

cerium chloride.

For R;1 is H, the intermediate imine formed on addition of the nucleophiles can be
isolated and reduced by suitable reductive agents like cyanoborohydrides or
borohydrides in solvents such as tetrahydrofuran or alcohols. Alternatively, the nitrile
(vii) can be reduced to the aldehyde (x) by suitable hydride donor reagents like
diisobutylaluminiumhydride in cold organic solvents such as diethylether or toluene
and converted to appropriate imines (xi) like benzylimines or N-tert-butanesulfiny!
imines via a lewis acid catalysed reaction with suitably functionalized amines. These
imines (xi) ca‘n then be reacted with suitable nucleophilic reagents like lithium organyls,
Grignard reagents or trimethylsilanes in combination with tetraalkyl fluorides to
introduce a variety of substituents like alkyl, cycloalkyl or heterocyclyl groups. The keto
functionality can then be liberated by methods known to the person skilled in art, for

example by treatment with aqueous acids like acetic acid or hydrochloric acid in
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acetone mixtures, and subsequently reduced to the corresponding alcohols (jii),
generally as cis/trans mixtures, by suitable reducing agents like borohydrides in
alcohols, tetrahydrofuran or toluene at deep temperatures.

This liberation, however, can also be performed after the nitrile functionalization step
(Scheme 4), depending on the nature of the used nitrile and the substitution pattern. If
the ketone is reduced before the nitrile gets functionalized, generally only one isomer
(cis or trans) is obtained in high selectivity. For the conversion of nitriles from type (xiii)
to the amines (jii) the use of a suitable protecting group on the alcohol functionality
may prove beneficial. Suitable protecting groups are known to the person skilled in art

and may be ethers, like tetrahydropyrane, methoxymethyl or silyl ethers.

Scheme 4

To ob:t1in cycloalkyl amino moieties other than cycloalkyl aminoalcohols, various
methc s can be applied. The following general scheme (scheme 4) illustrates some of

the possible ways to access these amines, but does not limit the present invention.
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(xiv) (ii)
Schene 5

For instance, the hydroxy functionality of a compound (iii) can be converted to a thiol
5 viaa . itsunobu reaction using thioacetate and subsequent basic cleavage with a
suitablz base, leading to amino moieties of type (xiv). These thiols can — after coupling
to suitable isoquinolinones under useful reaction conditions like for example in a similar
fashion as described above in scheme 1 for the coupling of (iii) — then be used to
obtaiir compounds of formula (1) with the linker unit L = S — or optionally be oxidized via
10 methc s known to the person skilled in the art to the corresponding sulfoxides and
‘ sulfor. s (for obtaining compounds of formula (1) with the linker unit L = SO and SO,).
The ccrresponding amines can be accessed via a reductive amination step starting
from ¥ tones such as compound (ix or xii) using suitable amines in the presence of a
reduc ¢ agent like sodium triacetoxy borohydride, sodium borohydride or sodium
15 cyanc orohydride in the presence of a water withdrawing agent like molecular sieves

ora s table ortho ester.

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

formula (l) can then be carried out by known processes.

In general, a reaction mixture containing a final compound of the formula (1) or an
intermediate is worked up and, if desired, the product is then purified by customary
processes known to those skilled in the art. For example, a synthesized compound can
be purified using well known methods such as crystallization, chromatography or
reverse phase-high performance liquid chromatography (RP-HPLC) or other methods
of separation based, for example, on the size, charge or hydrophobicity of the
compound. Similarly, well known methods such as NMR, IR and mass spectrometry

(MS) can be used for characterizing a compound of the invention.

Examples

The following examples illustrate the various embodiments of the present invention
and are part of the present invention.

Cis and trans nomenclature in the title of the respective compounds refer to the relative
configuration of the — [CR11R12}/NR3R14 residue and the L-residue at the cycloalky!
ring. This convention is maintained for the respective precursors.

cis-4-Hydroxy-1-phenylcyclohexanecarbonitrile (1)

0G000%

3
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To a suspension of 4-cyano-4-phenylcyclohexanone (25 g, 125 mmol) in absolute
ethanol (1 L) was added sodium borohydride (9.5 g, 251 mmol) portionwise over 30
minutes. The resulting mixture was stirred at room temperature for 2 hours, ice was
then added and the crude mixture stirred for another hour. Ethanol was evaporated
5 under reduced pressure, and the resulting aqueous layer was extracted with

dichloromethane. The organic layer was dried over sodium sulphate, filtered and
concentrated under reduced pressure. The crude product cis-4-hydroxy-1-
phenylcyclohexanecarbonitrile (25 g, containing approx. 10% of the trans isomer) was
used in the next step without any further purification. Ry = 3.99 min (Method 8).

10 Detected mass: 202 (M+H").

‘ cis-4-Cyano-4-phenylcyclohexyl acetate (2)

15 N

To a solution of cis-4-hydroxy-1-phenylcyclohexanecarbonitrile (1, 0.2 g, 1 mmol) in
anhydrous pyridine (10 mL) were added acetic anhydride (0.1 mL, 1.2 mmol) and 4-
dimethylaminopyridine (0.024 g, 0.2 mmol). The reaction mixture was stirred at room
6 20 temperature for 12 hours, and then evaporated to dryness. A saturated aqueous
solution of sodium bicarbonate was added to the crude product and the mixture was
extracted with dichloromethane. The organic layer was dried over sodium sulphate,
fitered and evaporated to dryness. The crude product was purified by silica gel
chromatography (eluting with 0 to 40 % ethyl acetate in cyclohexane) to give 3.39 g of

25 cis-4-cyano-4-phenylcyclohexyl acetate (containing approx. 10% of trans isomer). Ry =
7.34 min (Method 9). Detected mass: 266 (M+Na®).
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cis-4-(1-Aminocyclopropyl)-4-phenylcyclohexy! acetate (3)

A 250-mL three necked round bottom flask equipped with a temperature probe and an
argon line was charged with cis-4-cyano-4-phenylcyclohexyl acetate (2, 3.39 g, 13.9
mmol) and anhydrous tetrahydrofuran (140 mL). The resuiting solution was cooled to -

@

75°C and titanium (V) isopropoxide (4.5 mL, 15.3 mmol) was added dropwise while

10 the reaction temperature remained below -70°C. Once the addition was completed,
ethylmagnesium bromide (3M in diethyl ether) (10.2 mL, 30.6 mmol) was added
dropwise. The mixture was stirred at -70°C for 10 minutes and then allowed to slowly
warm to room temperature, while stirring was continued for another 30 minutes. At this
stage, boron trifluoride etherate (3.5 mL, 28 mmol) was added, and stirring was

15  continued for 1 hour. Water (14 mL) was added, followed by 10% aqueous HCI (140
mL) and diethyl ether (100 mL). A 10% aq. NaOH solution was added to the resulting
clear mixture until the pH became basic. The product was extracted with diethyl ether.
The combined organic extracts were dried over anhydrous sodium sulphate. After
evaporation of the soivent, the product was purified by flash chromatography on silica

‘ 20 gel (eluting with 0 to 100 % ethyl acetate in cyclohexane) to yield 0.65 g of cis-4-(1-

‘ aminocyclopropyl)-4-phenylcyclohexyl acetate. R; = 2.72 min (Method 7). Detected

mass; 274 (M+H").

25
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cis-4-(1-Aminocyclopropyl)-4-phenylcyclohexanol (4)

3

H,N

To a solution of cis-4-(1-aminocyclopropyl)-4-phenylcyclohexyl acetate (3, 0.54 g, 2
mmol) in anhydrous methanol (20 mL) was added sodium methoxide (0.5 N in
methanol) (8.7 mL, 4.3 mmol). After stirring for 72 hours at room temperature, the
reaction mixture was cooled to 0°C, a 1M solution of hydrochloric acid in diethyl ether
(10 mL) was added, and the resulting white precipitate was filtered off. The filtrate was
concentrated under reduced pressure, and the resulting crude product was triturated
with a methanol/diethyl ether mixture. The beige solid was isolated by filtration to give
400 mg of cis-4-(1-aminocyclopropyl)-4-phenylcyclohexanol as the hydrochloride.

Rt = 2.33 min (Method 8). Detected mass: 232 (M+H").

cis-4-(1-Aminocyclopropyl)-4-(2-fluorophenyl)cyclohexanol (5)

F\©

HO

H,N

Utilizing the procedures described for the synthesis of 4, 0.219 g of cis-4-(1-
aminocyclopropyl)-4-(2-fluorophenyl)cyclohexanol (5) was obtained as the
hydrochioride (contaminated with 4% of trans isomer) starting from 4-cyano-4-(2-
fluorophenyl)cyclohexanone. R = 0.66 min (Method 7). Detected mass: 250 (M+H*).
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cis-4-(1-Aminopropyl)-4-phenylcyclohexanol (6)

\[: ]
.
o

HO

To a solution of cisA-hydroxy—1-phenylcyclohexanecarbonitrile (1, 1.0 g, 4.97 mmol) in
anhydrous toluene (100 mL) was added dropwise a solution of ethylmagnesium
bromide (3M in diethyl ether, 10 mL, 30 mmo!). The reaction mixture was refluxed
overnight, then poured onto ice. The resulting mixture was extracted with diethyl ether,
the organic layer was dried over sodium sulphate, filtered and concentrated under
reduced pressure. To a solution of this crude product in absolute ethanol (100 mL) was
added sodium borohydride (0.257 g, 7.5 mmol). The reaction mixture was stirred at
room temperature for 2 hours, aqueous 1N HClwas then added until pH=1.3. Ethanol
was evaporated under reduced pressure, the resulting aqueous phase was washed
with diethy! ether, then neutralized with a saturated aqueous sodium bicarbonate
solution and eventually extracted with diethyl ether and chloroform, subsequently. The
combined organic layers were dried over anhydrous sodium sulphate, filtered and
evaporated to dryness. The crude product was dissolved in 15 mL of methanol and
HCI (4N in dioxane) (0.9 mL) was added dropwise. The suspension was stirred for 30
min, then evaporated to dryness to yield 0.858 g of cis-4-(1-aminopropyt)-4-
phenylcyclohexanol (6) as the hydrochloride (contaminated with 10% of trans isomer).
Rt = 2.59 min (Method 8). Detected mass : 234 (M+H").

cis-4-(Methoxymethoxy)-1 -phenylcyclohexanecarbonitrile (7)
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A stirred solution of potassium tert-butoxide (1.6 M in tert-butanol, 37.3 mL, 37.3 mmol)
was cooled to 0 °C and anhydrous DMF (6 mL) was added before the mixture began to
freeze. A solution of cis—4-hydroxy—1-phenylcyclohexanecarbonitrile (1, 3¢, 14.9 mmol)
in anhydrous DMF (30 mL) was added to the reaction mixture. A solution of
5 chloromethyl methyl ether (2.83 mL, 37.3 mmol) was then added dropwise at 2-4°C

and the mixture was gradually allowed to warm to room temperature while stirring was
continued overnight. The mixture was poured onto cold aqueous sodium bicarbonate
solution, then extracted with diethyl ether. The organic layer was dried over sodium
sulphate and evaporated. The crude product was purified by chromatography on silica

10 gel to yield 2.2 g of the title compound. Rt = 7.01 min (Method 9). Detected mass: 246
(M+H")

cis-4-(1-Amino-1 -methylethyl)-4-phenylicyclohexanol (8)

H,N ‘

15

A suspension of commercial anhydrous cerium chloride (Alfa Aesar, 2 g, 8.15 mmol) in

anhydrous THF (12 mL) was heated to 45°C for 3 h under vigourous stirring. The slurry
20 was cooled to room temperature and treated with cis-4-(methoxymethoxy)-1-

phenylcyclohexanecarbonitrile (7, 1 g, 4.08 mmol). After coolingto -10 °C,a 1.5 M

solution of MeLi-LiBr (6.79 mL, 10.2 mmol) in diethyl ether was added dropwise over
20 minutes, then the resulting brown slurry was stirred for an additional 20 min. The
reaction was quenched by addition of concentrated NH,OH (2.6 mL) over 10 min. The

25  yellow suspension obtained was allowed to warm to room temperature, stirred for 30
min, diluted with THF and then filtered. The wet cake was rinsed several times with
THE. The combined filtrates were then concentrated to almost dryness, diluted with
dichloromethane and washed with 0.1 N NaOH. The organic layer was dried with
sodium sulphate and evaporated.
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The crude mixture was suspended in a mixture of methanol (20 mL) and aqueous 2N
HCI (20 mL) then stirred overnight at room temperature. After evaporation of methanol
and filtration, the filtrate was concentrated to dryness to yield 0.38 g of a crude mixture
of the title compound (8). Ry= 2.43 min (Method 9). Detected mass: 234 (M+H*).

6,7-difluoro-5-methyl-isoquinoline (43)

a) [1-(3,4-Difluoro-2-methylphenyl)-methylidene]-2,2-dimethoxyamine (40)

H
F O~
F

3,4-difluoro-2-methylbenzaldehyde (26 g, 166 mmol) was dissolved in toluene (182
mL) and reacted with 2-aminoacetaldehyde dimethylacetal (19.3 g, 183 mmol) and
toluene sulphonic acid (3.2 g) for 2 hours in a Dean-Stark apparatus. The solution was
allowed to cool down, extracted with saturated sodium bicarbonate solution, water and
brine, dried over sodium sulphate and evaporated to dryness to give 40.4 g of a dark

yellow oil which was used without further purification.

b) 3,4-Difluoro-2-methylbenzyl-2,2-dimethoxyethylamine (41)

[1-(3,4-Difluoro-2-methylphenyl)-methylidene]-2,2-dimethoxyamine (40, 40.4 g) was
dissolved in ethanol (225 mL). Sodium borohydride (4.8 g, 124 mmol) was added
portionwise. Stirring was continued overnight. For workup, acetic acid was added until
no gas evolution could be observed. Then the solution was evaporated to dryness,

s
¢

4
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taken up in dichloromethane and washed with saturated sodium bicarbonate solution
and twice with water. The organic layer was washed with brine, dried over magnesium
sulphate and evaporated to dryness. The crude product obtained (37.8 g) was used

without purification.

c) N-(3,4-Difluoro-2-methylbenzy!)-N-(2,2-dimethoxyethyl)-4-methylphenyl-
sulphonylamine (42)

.n
/

3,4-Difluoro-2-methylbenzyl-2,2-dimethoxyethylamine (41, 37.8 g) was dissolved in
dichloromethane (100 mL). Pyridine (42 mL) was added. At 0 °C a solution of p-
toluenesulphonyl chloride (36.8 g, 193 mmol) in dichloromethane was added dropWise.
The reaction was allowed to warm to room temperature and stirring continued until
conversion was complete. For workup, the reaction mixture was diluted with
dichloromethane (100 mL) and extracted twice with 1.5M hydrochloric acid, twice with
sodium bicarbonate solution and once with brine. The organic layer was dried over
magnesium sulphate, evaporated to dryness to give crude product as an orange oil
(68.3 g). This was used without further purification.

d ) 6,7-difluoro-5-methyl-isoquinoline (43)

NT
|

=

Aluminium trichloride (112 g, 838 mmol) was suspended in dichloromethane (250 mL)
at 0 °C. A solution of N-(3,4-difluoro-2-methylbenzyl)-N-(2,2-dimethoxyethyl)-4-
methylphenyl-sulphonylamine (42, 68.3 g) in dichloromethane (250 mL) was added.
The reaction mixture was heated at 50 °C for 2 hours, before being cooled to 0 °C and

poured on ice. The organic layer was separated, and the aqueous layer extracted

CGOG75
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twice more with dichloromethane/isopropanol (3:1). The combined organic phase was

extracted twice with saturated sodium bicarbonate solution and dried over magnesium

sulphate, before filtration and evaporation gave 63.5 g of crude dark brown semi-solid

product. This was purified by chromatography on silica gel. Elution with ethyl

acetate/heptane (56%:95% to 35%:65%) gave 11.3 g of the title compound 43 as a tan-
coloured solid. Ry = 0.86 min (Method 10). Detected mass: 180.1 (M+H").

The Isoquinolines in the following table were obtained by following a similar reaction

sequence as used for synthesis of 43.

Comp. | Starting Product Chemical M+H'] | R/ Method
No. compound Name [min]
44 3,5-dimethyl- 5,7-dimethyl- 176.1 1.06 10
4-fluoro- N F | 6-fluoro-
benzaldehyde NI - isoquinoline
45 3,4-difluoro- N F | 6,7-difluoro- 166.1 1.07 2
benzaldehyde | isoquinoline
N~
F
46 3-bromo-4- N F | 7-bromo-6- 226.0 | 0.91 4
fluoro- | fluoro- 2283
N~
benzaldehyde Br | isoquinoline
47 4-fluoro-3- N F | 6-fluoro-7- 178.1 0.90 10
methoxy- | methoxy-
N~ . -
benzaldehyde (I) isoquinoline
48 4-fluoro-3- N F | 6-fluoro-7- 1619 |0.90 10
methyl- | methyl-
N~ . -
benzaldehyde isoquinoline

7-Chloro-6-fluoro-isoguinoline 2-oxide (9)
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50 g of 7-chloro-6-fluoro-isoquinoline (prepared according to WO 2007/012422) were
dissolved in dichloromethane and cooled to 5 °C. 69.6 g of m-chloro-perbenzoic acid
(70%) were added portionwise. The mixture was stirred at room temperature. When
conversion was complete, the mixture was diluted with 1.5 L of dichloromethane and
washed three times with saturated sodium bicarbonate solution. The organic layer was
dried over sodium sulphate and evaporated to dryness to give 47.6 g of the desired
product 9. Ry= 0.98 min (Method 5). Detected mass: 198.1 (M+H").

7-Chloro-6-fluoro-1-methoxy-isoquinoline (10)

o I F
N

N Cl
0

10 g of 7-Chloro-6-fluoro-isoquinoline 2-oxide (9) were dissolved in 100 mL of dry
methanol. 12 mL of ethyl chloroformate were added dropwise at -10°C. The mixture
was allowed to stir for 15 minutes and then 28 mL of triethylamine, dissolved in 55 mL
of methanol, were added dropwise at -20°C over 1h.

100 mL of 2N aqueous sodium hydroxide solution were added and the formed
precipitate was filtered. Additional product was precipitated by addition of 2N sodium
hydroxide solution and water to the mother liquor. The combined solids were dried to
give 7.8 g of the desired product (10). R¢= 3.75 min (Method 1). Detected mass: 212.0
(M+H").
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The following compounds were obtained in a similar fashion as described for the
synthesis of 10, starting from the respective isoguinolines.
Comp. | Starting Product Chemical Name M+H"] [ RY Method
No. compound [min]
49 5-Chloro-6- Cl 5-Chloro-6-fluoro- | 212.0 | 1.78 | 10
fluoro- X F 1-methoxy-iso-
isoquinoline Nl _ quinoline
SN
50 45 XN F 6,7-difluoro-1- 196.1 [3.83 |1
| methoxy-i
Xy-iso-
N A
‘ F quinoline
A o<
4
‘ 51 43 6,7-Difluoro-1- 2101 [ 385 |2
Pz F | methoxy-5-
N I methyi-
F | isoquinoline
O
52 48 X F 6-fluoro-1- 1921 | 344 |2
Nl P methoxy-7-
methyl-iso-
o0 quinoline
53 44 6-Fluoro-1- 206.1 |3.74 |2
N F | methoxy-5,7-
. Nl P dimethyl-iso
quinoline
SN
54 47 N F 6-Fluoro-1,7- 208.1 | 3.1 2
I ~ -
Ne dimethoxy
(l) isoquinoline
SN
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1-Benzyloxy-7-chloro-6-fluoro-isoquinoline (38)

2 | F
N
S Cl
0

7-Chloro-6-fluoro-2H-isoquinolin-1-one (prepared according to WO 2007/012422; 52.2
g) was dissolved in THF (1 L). After addition of silver carbonate (145.5 g) and benzyl
‘/ bromide (40.6 mL), the mixture was stirred at room temperature overnight. Another 6.2

mL of benzy! bromide were added and the mixture was stirred at 70 °C for 2 h. After

10  cooling down to room temperature, the reaction mixture was diluted by addition of 1 L
of ethyl acetate and filtered over celite. The filter cake was washed thoroughly, the
organic layer was evaporated and subjected to silica gel chromatography (n-heptanes:
methyl! tert. butyl ether) to give 27.8 g of the title compound (38). Ry = 3.73 min
(Method 1). Detected mass: 288.1 (M+H").

15

1-Benzyloxy-4-benzyl-7-chloro-6-fluoro-isoquinoline (55)
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As a side product of the preparation of 1-benzyloxy-7-chloro-6-fluoro-isoquinoline (38),
8.45 g of 1-benzyloxy-4-benzyl-7-chloro-6-fluoro-isoquinoline (55) could be isolated by
silica gel chromatography. R; = 4.04 min (Method 1). Detected mass: 378.1 (M+H").

1-Benzyloxy-?-methyl-G-ﬂudro-isoquinoline (39)

1-Benzyloxy-7-methyl-6-fluoro-isoquinoline (39) has been prepared according to the
procedure described for the synthesis of (38) starting from 7-methyl-6-fluoro-2H-
isoquinolin-1-one (prepared according to the protocol described in WO 2007/012421 or
WO 2007/012422). R; = 4.00 min (Method 1). Detected mass: 268.1 (M+H").

1-(4-Fluoro-phenyl)-4-oxo-cyclohexanecarbonitrile (12)
a) 5-Cyano-5-(4-fluoro-phenyl)-2-oxo-cyclohexanecarboxylic acid methyl ester (11)

70 mL of methylacrylate and 50 g of 4-fluorophenylacetonitrile were dissolved in a
mixture of 200 mL of THF and 50 mL of dry methanol. 150 mL of sodium methylate
(30% in methanol) were added dropwise, while temperature was maintained below 40
°C. The mixture was stirred at room temperature for 15h and heated for another 4h at
50 °C. When the reaction was complete, the mixture was allowed to cool to room
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temperature and poured onto a cold 2N aqueous hydrochloric acid solution. The
aqueous layer was extracted three times with ethyl acetate and the combined organic
layer was washed with water and brine, dried over magnesium sulphate and
evaporated to give 101.5 g of the desired product. R;= 1.59 min (Method 5). Detected
mass: 276.2 (M+H").

b) 1-(4-Fluoro-phenyl)-4-oxo-cyclohexanecarbonitrile (12)

101.5 g of 5-Cyano-5-(4-fluoro-phenyl)-2-oxo-cyclohexanecarboxylic acid methyl ester
(11) were dissolved in 680 mL of ethanol and 171 mL of concentrated aqueous
hydrochloric acid were added. The mixture was heated to reflux for 40h, then
evaporated. The residue was taken up in water and extracted with dichloromethane.
The organic layer was washed with brine, dried over magnesium sulphate and
evaporated to give 95.2 g of crude product, that was purified by silica gel filtration
(heptanes:ethyl acetate) to yield 50.4 g of the desired product 12. Ry= 1.26 min
(Method 1). Detected mass: 218.2 (M+H?"). |

1-(4-Methoxy-phenyl)-4-oxo-cyclohexanecarbonitrile (56)

0 O

[l
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56 was obtained from methylacrylate and 4-methoxyphenylacetonitrile in a similar
fashion as described for synthesis of (12). R;= 4.24 min (Method 3). Detected mass:
230.1 (M+H").

1-Cyano-1-(3-fluorophenyl)cyclohexan-4-one (58)
a) 1-Cyano-1-(3-fluorophenyl)-3-methoxycarbonylcyclohexan-4-one (57)
N
Z

0O

O O

Potassium t-butoxide (62.3 g, 555 mmol) was added dropwise to a solution of 3-
fluorophenylacetonitrile (56, 25 g, 185 mmol) in THF (500 mL). The reaction mixture
was stirred overnight. The reaction mixture was acidified with hydrochloric acid (3M)
and extracted with dichloromethane. The organic extracts were evaporated to yield
57.2 g of an orange oil. Ry = 3.39 min (Method 3). Detected mass: 275.1 (M+H").

b) 1-Cyano-1-(3-fluorophenyl)cyclohexan-4-one (58)

N
Z

O

A mixture of 1-cyano-1-(3-fluorophenyl)-3-methoxycarbonylcyclohexan-4-one (57, 51
g, 185 mmol), water (54.8 mL) and DMSO (840 mL) was heated and stirred at 150 °C
for 3 hours, followed by stirring at room temperature overnight. The reaction mixture
was evaporated and purified by chromatography on silica gel. Elution with ethyl
acetate/heptane (5%:95% to 30%:70%) gave 28 g of desired material as a solid
product. R; = 3.89 min (Method 3). Detected mass: 218.2 (M+H").
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The following cyclohexanones were prepared using the same procedure as described

C‘:

g
™
Lo

for 58, starting from the respective phenylacetonitrils.

Comp. | Starting Product Chemical M+H"] | RY Method
No. compound Name [min]
59 4-bromo-phenyl | Br 1-cyano-1-(4- | 277.9 479 |3
acetonitrile N bromophenyl)
cyclo-hexan-
4-one
o
60 2-chloro-phenyl Cl 1-cyano-1-(2- | 275.2 187 |4
acetonitrile N chlorophenyl) | (M+ |
cyclo-hexan- | CHsCN
4-one +H")
o]
61 3-methoxy- o~ 1-cyano-1-(3- | 229.1 431 |6
phenyl methoxyphen
acetonitrile N yl)cyclo-
hexan-4-one
0
62 4-isopropyl- 1-cyano-1-(4- | 285.3 223 |4
phenyl N isopropylphen | (M+
acetonitrile yl)cyclo- CH3CN
hexan-4-one | +H")
o
63 2-methoxy- NG 1-cyano-1-(2- | 230.2 381 |6
phenyl N methoxyphen
acetonitrile yl)cyclo-
hexan-4-one
o]
64 2-fluoro-phenyl F 1-cyano-1-(2- | 259.3 1.79 {4
acetonitrile N fluorophenyl) | (M+
cyclohexan-4- | CH;CN
one +H")
o]
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1-Cyano-1-(2,4-difluorophenyl)cyclohexanone (65)
F
A N

O

Potassium t-butoxide (55 g, 489 mmol) was added to a stirred solution of 2,4-

5 difluorophenylacetonitrile (25 g, 163 mmol) and methyl acrylate (28.1 g, 29.4 mL, 326
mmol) in THF (475 mL) at room temperature. After one hour stirring, water (2.4 L) was
added and the mixture stirred for 2 hours at 68 °C. After cooling the mixture was
extracted with methyl tert butyl ether. After drying over sodium sulphate the organic
phase was evaporated to give 34.7 g of an orange oil which was purified by

10  chromatography on silica gel. Elution with ethyl acetate/heptane (5%:95% to
35%:65%) gave the desired product after evaporation as 19 g of a colourless
crystalline solid. Ry = 3.84 min (Method 3). Detected mass: 236.3 (M+H").

The following cyclohexanones were prepared using the same procedure as described

15  for 65, starting from the respective phenylacetonitrils:

Comp. | Starting Product Chemical Name | [M+H'] | RY Method
No. compound [min]
66 3-bromo- Br 1-cyano-1-(3- 278.1 | 426 (18
phenyl bromophenyl)cy
acetonitrile N clohexan-4-one




WO 2009/156100 PCT/EP2009/004421
000
Comp. | Starting Product Chemical Name | [M+H'] | R/ Method
No. compound [min]
67 2-bromo- Br 1-cyano-1-(2- 3022 (445 16
phenyl @E'/(l//"‘ bromophenyl)cy | (M+
acetonitrile clohexan-4-one | Na*)
0]
68 | Pyrid-2-yi o~ 1-cyano-1- 2011 [1.75 |1
acetonitrile N ' N (pyrid-2-yl)cyclo
Oij hexan-4-one
o
69 4-fluor-2- F 1-cyano-1-(4- 232.3 |4.02 |6
methylphenyl \Gij//hl fluoro-2-
acetonitrile methylphenyl)
cyclohexén-4-
o) one
70 3,5-difluoro- F 1-cyano-1-(3,5- {236.1 |4.02 |6
phenyl difluorophenyl)
acetonitrile . %N cyclohexan-4-
one
o
71 3,4-difluoro- F 1-cyano-1-(3,4- | 236.2 |3.98 |6
phenyl F difluorophenyl)
acetonitrile 2 cyclohexan-4-
one
0
72 2-methyl 1-cyano-1-(2- 2143 (392 |6
phenyl N methylphenyl)
acetonitrile cyclohexan-4-
% one
(0]

0

8

5
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Comp. | Starting Product Chemical Name | [M+H'] | R/ Method
No. compound {min]
73 2-trifluoro ?F3 1-cyano-1-(2- 2841 [226 |20
methoxy 0 trifluoromethoxy
phenyl //N -phenyl)cyclo-
acetonitrile hexan-4-one
o
74 4-fluoro-3- o~ 1-cyano-1-(4- 2482 |3.89 |6
methoxy F fluoro-3-
phenyl AN methoxy-
acetonitrile phenyl)cyclo
hexan-4-one
o]
75 3-ethoxy J 1-cyano-1-(3- 2443 [419 |6
phenyl 0 ethoxyphenyl)c
acetonitrile @ij" yclohexan-4-
one
o}
76 3-methoxy-4- o~ 1-cyano-1-(3- 2440 |453 |6
methylpheny! methoxy-4-
acetonitrile AN methylphenyl)c
yclohexan-4-
J | one
77 4-trifluoro (|;F3 1-cyano-1-(4- 2842 (436 |6
methoxy °© trifluoromethoxy
phenyl //N -phenyl)
acetonitrile cyclohexan-4-
one
0]

C.3

e

)
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cis-4-Hydroxy-1-(4-fluoro-phenyl)-cyclohexanecarbonitrile (13)

5 20 g of 1-(4-Fluoro-phenyl)-4-oxo-cyclohexanecarbonitrile (12) were dissolved in 300
mL of dry ethanol and cooled to -20°C. 3.83 g of sodium borohydride were added and
the mixture was allowed to slowly warm to room temperature. When conversion was
complete, 150 mL of water were added and the pH was adjusted to 2 by addition of 2N
hydrochloric acid. The mixture was extracted with ethyl acetate three times and the

10  combined organic layer was extracted with brine, dried over magnesium suphate and
evaporated to dryness. The resulting residue was crystallized from n-heptanes:ethyl
acetate to give 11.9 g of the desired product. R;= 2.78 min (Method 1). Detected mass:
220.1 (M+H").

15  cis-4-(tert-Butyl-dimethyl-silanyloxy)-1-(4-fluoro-phenyl)-cyclohexane-carbonitrile (78)

30 g of cis-4-Hydroxy-1-(4-fluoro-phenyl)-cyclohexanecarbonitrile (13) were dissolved
20 in 350 mL of dry dichloromethane. 39.8 mL of 2,6-lutidine were added and the mixture
was cooled to 0°C. 37.7 mL of tert.-butyldimethylsily! trifluoromethansulfonate were
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added and the mixture was stirred at room temperature overnight. The reaction mixture
was diluted with dichloromethane, extracted twice with water, 0.1N hydrochloric acid
and once with saturated sodium bicarbonate and brine, dried over magnesium
sulphate, evaporated to dryness and purified by silica gel chromatography to give 43.8
g of the desired product. R;= 3.21 min (Method 12). Detected mass: 334.2 (M+H™),

cis-4-(1-amino-propyl)-4-(4-fluoro-phenyl)-cyclohexanol (14)

Under argon, 2 g of cis-4-hydroxy-1-(4-fluoro-phenyl)-cyciohexanecarbonitrile (13)
were dissolved with cooling in a 1M solution of ethyl magnesium bromide in THF (or
diethyl ether, alternatively). The reaction mixture was refluxed for 14h, cooled to room
temperature and diluted with 600 mL of THF. The mixture was quenched by addition of
a minimal amount of methanol, filtered over celite and evaporated to dryness. The
resulting foam was dissolved in 300 th of ethanol and 690 mg of sodium borohydride
were added portionwise under cooling. The mixture was allowed to stir until the
reaction was complete, evaporated to dryness and the resulting residue was
partitioned between 1N aqueous HCI and ethyl acetate. The organic layer was
extracted once with 1N HCI and the combined aqueous layers were washed with ethy!
acetate and subsequently adjusted to pH 12 by addition of 5N sodium hydroxide
solution. The aqueous layer was extracted twice with dichloromethane, the combined
dichloromethane layers were washed with brine, dried over sodium sulphate and
evaporated to give 1.72 g of the desired product. Ry= 2.25 min (Method 1). Detected
mass: 252.2 (M+H").

Alternatively, 14 can be obtained employing 78 in a similar reaction:
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18.3 g of 78 were dissolved in 183 mL of dry toluene and 36.6 mL of a solution of ethyl
magnesium bromide (3M in diethylether) were added. The mixture was stirred at 80°C
for 16h, diluted with THF, cooled to 5°C and quenched by addition of a few mL of
ethanol. The mixture was filtered over celite, the solution evaporated to dryness and
the residue was taken up in 100 mL of ethanol. 4.15 g of sodium borohydride was
added portionwise and stirring was continued overnight. The mixture was evaporated
to dryness, the mixture was taken up in dichioromethane and extracted with 2N HCI
and brine. The organic layer was evaporated, the residue was taken up in methyl
tert.butyl ether and extracted several times with 2N HCI. The combined HCI layers
were adjusted to pH 12 by addition of 5N sodium hydroxide and extracted with
dichloromethane. The dichloromethane layer was dried over MgSO, and evaporated to

give 13.0 g of the desired product.

cis-4-(1-Amino-1-methyl-ethy!)-4-(4-fluoro-phenyl)-cyclohexanol (79)

300 mg of 78 were dissolved in 10 mL of dry diethyl ether. Then, 0.3 mL of methy!
magnesium bromide (3M in diethyl ether) were added. The mixture was cooled to 0°C
and 0.85 mL of a solution of methyl lithium (1.6 M) were added. After th, 255 mg of
titanium(1V) isopropoxide were added. 10 minutes later 1.4 mL of a solution of methyl
lithium (1.6 M) in diethylether were added. The mixture was stirred overnight. Then
5mL of 2N sodium hydroxide were added slowly at 0 °C, 30 mL of methyl tert.butyl
ether were added and the NaOH layer was extracted several times with methyl
tert.butyl ether. The combined organic layer was dried and evaporated.The resulting
residue was dissolved in 5 mL of methyl tert.butyl ether, cooled to 0 °C and 5 mL of 2N
hydrochloric acid were added. Stirring was continued overnight, the ether layer was
extracted again with 2N hydrochloric acid and the combined aqueous layer was cooled
to 0°C and 4 mL of 5N sodium hydroxide solution were added. The aqueous layer was
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extracted several times with dichloromethane, the combined dichloromethane layers
were dried and evaporated to give 80 mg of the desired product. Ry= 2.33 min (Method
3). Detected mass: 217.2 (M+H")

8-(4-Fluoro-phenyl)-1,4-dioxa-spiro[4.5]decane-8-carbonitrile (15)

o O

15 g of 1-(4-Fluoro-phenyl)-4-oxo-cyclohexanecarbonitrile (12) were dissolved in 500
mL of toluene, then 900 mg of p-toluene sulfonic acid were added and the reaction
mixture was heated in a Dean-Stark apparatus for 6h. The mixture was allowed to cool
to room temperature and washed twice with saturated aqueous sodium bicarbonate
solution and brine, dried over magnesium sulphate and evaporated to dryness to yield
17.9 g of the desired product. R;= 1.47 min (Method 5). Detected mass: 262.2 (M+H").

{1-[8-(4-Fluoro-phenyl)-1,4-dioxa-spiro[4.5]dec-8-yl]-butyl}-carbamic acid tert-buty!
ester (16)
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1.5 g of 8-(4-Fluoro-phenyl)-1,4-dioxa-spiro[4.5]decane-8-carbonitrile (15) were
dissolved in 2.9 mL of a 2M solution of propylmagnesium chloride in diethylether. The
mixture was heated under reflux overnight. Another equivalent of propylmagnesium
chloride solution was added and heating was continued for another day. The mixture
was diluted by diethyl ether (THF could be used alternatively) and a minimal amount of
saturated sodium sulphate solution was added. The mixture was filtered over celite
and the precipitate was washed with diethyl ether. 490 mg of sodium borohydride was
added to the combined organic layer and the mixture was allowed to stir until
conversion was complete. A mixture of 2N HCI, brine and water (1:3:6) was added.
The phases were separated, the organic layer was extracted twice with the mixture of
2N HCI, brine and water (1:3:6‘)'. The combined aqueous layer was adjuéted'to alkaline
pH by addition of 2M sodium hydroxide solution and extracted twice with
dichloromethane. The combined dichloromethane layer was washed with brine, and
dried over sodium sulphate.

5 mL of triethylamine and 5.86 g of di-tert.-butyl dicarbonate were added to the
dichloromethane layer and the mixture was stirred at room temperature overnight. The
mixture was washed with 1N sodium hydroxide, a mixture of 2N hydrochloric acid,
brine and water (1:3:6) and brine, dried over sodium sulphate and evaporated to
dryness. The crude product was purified by silica gel chromatography (heptanes: ethyl
acetate) to give 1.22 g of the desired product. Ry= 5.18 min (Method 3). Detected
mass: 815.4 (2M+H").

{1-[1-(4-Fluoro-phenyl)-4-oxo-cyclohexyl}-butyl}-carbamic acid tert-butyl ester (17
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1.22 g of {1-[8-(4-fluoro-phenyl)-1,4-dioxa-spiro[4.5]dec-8-yl]-butyl}-carbamic acid tert-
butyl ester (16) were dissolved in 42 mL of acetone and 3 mL of 1N hydrochloric acid
were added. The mixture was stirred at room temperature until conversion was
complete. 40 mL of saturated aqueous sodium bicarbonate solution were added and
the reaction mixture was extracted with ethyl acetate three times. The combined
organic layer was extracted with brine, dried over sodium sulphate and evaporated to
dryness to give 966 mg of crude (17), that was sufficiently pure for further conversion.
R¢= 1.72 min (Method 5). Detected mass: 308.2 (M-Isobutene+H").

trans-{1-[1-(4-Fluoro-phenyl)-4-hydroxy-cyclohexyl]-butyl}-carbamic acid tert-butyl

ester (18)
F
(’ )OJ\
o N’ O/jv
H
OH

0.97 g of {1-[1-(4-Fluoro-phenyl)-4-oxo-cyclohexyl]-butyl}-carbamic acid tert-butyl ester
(17) were dissolved in 14 mL of ethanol and 119 mg of sodium borohydride were
added at -20°C. The mixture was allowed to warm to room temperature and stirred
overnight. The mixture was evaporated, the residue was dissolved in ethyl acetate and
washed twice with 2N hydrochloric acid and once with brine. The organic layer was
dried over sodium sulphate and evaporated to dryness to give the crude product, that
was purified by silica gel chromatography (heptanes:ethyl acetate) to give 619 mg of
(18). Ry = 3.46 min (Method 1). Detected mass: 366.3 (M+H").
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trans-4-(1-Amino-butyl)-4-(4-fluoro-phenyl)-cyclohexanol (19)

l‘\\‘

NH,

OH

619 mg of trans-{1 -[1-(4-Fluoro-phenyl)-4-hydroxy-cyclohexyl}-butyl}-carbamic acid
tert-butyl ester (18) were dissolved in 2 mL of isopropanol and 2 mL of 2N aqueous
hydrochloric acid were added. The mixture was stirred overnight. Water was added
and the isopropanol was removed in vacuo. The residue was taken up in water and
lyophilized for another two times to give 1.64 g of (19) as the hydrochloride.

R;= 2.27 min (Method 1). Detected mass: 266.2 (M+H™).

[1 -Methyl-1-(4-oxo-cyc|ohéxyl)—ethyl]—carbamic acid tert-butyl ester (20)
H
DA
0

o

A suspension of commercial anhydrous cerium chloride (ABCR, 8.8 g) in anhydrous
THF (62 mL) was heated for 4h at 60°C under vigourous stirring. The slurry was
cooled to room temperature and treated with 3g of 4-cyanocyclohexanone cyclic
ethylene acetal. After cooling to -20°C, 35 mL of a 1.5 M solution of MeLiLiBr in diethyl
ether were added dropwise. The mixture was allowed to stir for 1h at-10 °C, then 20
mL of THF were added and the reaction was quenched by addition of concentrated
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NH,OH (10 mL) over 10 min. The mixture was allowed to warm to room temperature,
stirred for 30 min, diluted with methyl tert. butyl ether and then filtered. The fiiter cake
was rinsed several times with methyl tert. butyl ether. The combined filtrates were then
concentrated in vacuo.

The crude product was dissolved in dichloromethane and extracted twice with 0.1N
HCI. The combined HC! layers were washed with dichloromethane, cooled and the pH
was adjusted to 12 by addition of 5 N sodium hydroxide solution. The aqueous layer
was extracted twice with dichloromethane. The dichloromethane layers were
combined, washed with brine, and dried over sodium sulphate.

1.82 g of triethylamine and 2.74 g of di-tert.-butyl dicarbonate were added The mixture
was stirred for two days at room temperature, washed with 1N sodium hydroxide
solution, twice with 0.1 N hydrochloric acid and water, and once with brine, dried over
sodium sulphate and evaporated to dryness to give 3.0 g of crude product.

The crude product was dissolved in 100 mL of acetone and 10 mL of 1N HCl were
added and stirred at room temperature. Additional HCl was added and stirring was
continued until conversion was complete. Sodium hydroxide solution and methyl-tert.-
butyl ether was added, the aqueous layer was separated and extracted with methyl-
tert.-butyl ether. The combined ether layers were dried over sodium sulphate and
evaporated to dryness to give 2.4 g of (20). Ry= 3.08 min (Method 1). Detected mass:
256.2 (M+H").

[1-Methyl-1-(4-hydroxy-cyclohexyl)-ethyl]-carbamic acid tert-butyl ester (21)

OH
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2.91 g of [1-Methyl-1-(4-oxo-cyclohexyl)-ethyl]-carbamic acid tert-butyl ester (20) were
dissolved in 60 mL of ethanol and 473 mg of sodium borohydride were added at -20°C.
The mixture was allowed to warm to room temperature and stirred for 3.5h. The
mixture was evaporated, the residue was dissolved in ethyl acetate and washed twice
with 2N hydrochloric acid and once with brine. The organic layer was dried over
sodium sulphate and evaporated to dryness to give 2.74 g of (21). R= 1.27 min
(Method 5). Detected mass: 194 (M-Isobutene-H,O+H").

4-(1-Amino-1-methyl-ethyl)-cyclohexanol (22)

NH,

OH

580 mg of [1-Methyl-1-(4-hydroxy-cyclohexyl)-ethyl]-carbamic acid tert-butyl ester (21)
were dissolved in 10 mL of isopropanol and 10 mL of 2N hydrochloric acid were
added. The mixture was stirred overnight. Water was added and the isopropanol was
removed in vacuo. The residue was taken up in water and lyophilized for another two
times from water to give 515 mg of (22) as the hydrochloride.

R¢= 0.18 min (Method 5). Detected mass: 158.2 (M+H").

Example 1: cis-6-[4-(1-Amino-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one

a) cis-1-[4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-(4-fluoro-phenyl)-cyclohexyl}-
propylamine (23)
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1.7 g of cis-4-(1-Amino-propyl)-4-(4-fluoro-phenyl)-cyclohexanol (14) were dissolved
under argon in 50 mL of dry dimethyl acetamide. 513 mg of sodium hydride (95%)
were added portionwise under cooling and the mixture was allowed to stir for 10
minutes. 1.57 g of 7-Chloro-6-fluoro-1-methoxy-isoquinoline (10) were added and the
mixture was heated at 50 °C for 3h. Stirring was continued overnight at room
temperature. The reaction mixture was cooled in an ice bath and 50 mL of water were
added carefully. The mixture was extracted four times with
dichloromethane:isopropanoi (3:1) and the combined organic layer was washed three
times with water and once with brine, dried over sodium sulphate and evaporated to
dryness. Water was added and the mixture was lyophilized. The crude product was
subjected to silica gel chromatography (dichloromethane:methanol) to give 1.66 g of
the desired product. R= 3.45 min (Method 1). Detected mass: 443.2 (M+H").

b) cis-6-[4-(1 -Amino-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one (Example 1)

tagy

NH,

Ci

(o

(o}

()

n
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1.66 g of cis-1-{4-(7-Chloro-1-methoxy-isoquinolin-6-yloxy)-1-(4-fluoro-phenyl)-
cyclohexyl]-propylamine (23) were dissolved in 16 mL of a mixture of isopropanol and
1N hydrochloric acid (1:1) and heated in a microwave oven for 20 minutes at 120°C.
Water was added, the isopropanol removed in vacuo and the remaining solution was
lyophilized. The residue was taken up in water and lyophilized for another two times
from water to give 1.64 g of the desired product Example 1 as the hydrochloride. R; =
2.67 min (Method 1). Detected mass: 429.2 (M+H").

Example 2: cis-6-[4-(1-Amino-cyclopropyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one

a) cis-1-[4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-
cyclopropylamine (24)

To a solution of dry cis-4-(1-aminocyclopropyl)-4-phenyicyclohexanol (4, 0.2 g, 0.75
mmol) in anhydrous N,N-dimethylacetamide (5 mL) at 0°C was added portionwise
sodium hydride (60% in mineral oil, 0.12 g, 3 mmol). The reaction mixture was stirred
for 10 min at room temperature, 1-(benzyloxy)-7-chloro-6-fluoroisoquinoline (38, 0.28
g, 0.97 mmol) was then added and stirring was continued overnight. The suspension
was poured onto ice, the resulting precipitate was filtered and dried. The crude product
was purified by chromatography on silica gel (eluting with 0 to 5 % methanol in
dichloromethane containing 1% ammonia) to yield 0.252 g of the desired product. R; =
6.21 min (Method 9). Detected mass: 499 (M+H").
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b) cis-6-[4-(1 -Amino-cyclopropyl)—4-phenyl-cyclohexyloxy]—?-chIoro—2H-isoquinolin—1 -
one (Example 2)

HN

To a solution of cis-1-[4-[[7-chloro-1-(phenylmethoxy)-6-isoquinolinyijoxy]-1-
phenylcyclohexyl]-cyclopropanamine (24, 0.24 g, 0.48 mmol) in isopropanol (2.5 mL)
was added a solution of 4N aqueous hydrochloric acid (2.5 mL, 10 mmol) followed by
2.5 mL of isopropanol, 2.5 mL of 4N aqueous hydrochloric acid (10 mmol) and
eventually 2.5 mL of methanol. The resulting suspension was stirred overnight,
evaporated under reduced pressure and co-evaporated with a methanol/toluene
mixture. The crude product was triturated with methanol/diethyl ether to afford 0.18 g
of the title compound as its hydrochloride. R; = 4.83 min (Method 9). Detected mass:
409 (M+H").

Example 3: cis-6—{[4-(1-aminopropyl)-4—phenylcyclohexyl]oxy}-7-chIoro-2H-isoquino|in-

1-one

a) cis-1-(4-{[1 -(benzyloxy)-?—chIoroisoquinolin-6-yl]oxy}-pheny|cyc|ohexyl)-

propanamine (25)
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To a solution of cis-4-(1-aminopropyl)-4-phenylcyclohexanol (6, 0.39 g, 1.48 mmol) in
anhydrous N,N-dimethylacetamide (10 mL) was added portionwise sodium hydride
(60% in mineral oil, 0.24 g, 5.92 mmol). The reaction mixture was stirred for 10 min at
room temperature, then 1-(benzyloxy)-7-chloro-6-flucroisoquinoline (38, 0.42g,1.48
mmol) was added and stirring was continued for 72 hours. The suspension was poured
onto ice, the resulting aqueous layer was extracted with chloroform. The organic layers
were dried over sodium sulphate, filtered and concentrated under reduced pressure.
The crude product was purified by chromatography on silica gel (eluting with 0 to 10 %
methanol in dichloromethane) to yield 0.604 g of cis-1-(4-{[1-(benzyloxy)-7-
chloroisoquinolin-6-yljoxy}-1-phenylcyclohexyl)propanamine (25). R; = 4.18 min
(Method 8). Detected mass: 501 (M+H").

b) cis-6-{[4-(1 -aminopropyl)-4-phenylcyclohexyfJoxy}-7-chloro-2H-isoquinolin-1-one
(Example 3)

HN

To a solution of cis-1-(4-{[1-(benzyloxy)-7-chloroisoquinolin-6-yfjoxy}-1-
phenylcyclohexyl)propanémine (25, 0.604 g, 1.21 mmol) in isopropanol (6.3 mL) was
added a solution of 1N aqueous hydrochloric acid (7 mL, 7 mmol). The resulting
suspension was stirred overnight and evaporated under reduced pressure. The crude
product was purified by reversed phase column chromatography (eluting with 0 to 30%
CHsCN in water) to afford the title compound (0.32 g). R¢ = 5.00 min (Method 9).
Detected mass: 411 (M+H").

The following examples were prepéred in a similar fashion as described for Example 1,

starting from a suitably protected isoquinolinone and the respective aminoalcohol.

U

"y

«wd
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Aminoalcohols were synthesized from the corresponding benzonitriles and grignard

reagents: trans-aminoalcohols were obtained in a similar fashion as described in the

reaction sequence to yield (19), cis-aminoalcohols were obtained in a similar fashion

as described in the reaction sequence to yield (14). Dimethylated aminoalcohols were

obtained in a similar fashion as described for (22). All described products were

obtained as the hydrochloride salts.

Ex. | Isoqui-
No. | noline

Chemical Name

R/ | Meth-

[M+H] fmin] | od

cis-6-[4-(1-
Amino-butyl)-4-
phenyl-cyclo
hexyloxy]-7-
chloro-2H-
isoquinolin-1-

one

4252 | 2.61 1

cis-6-[4-(1-
Amino-butyl)-4-
(4-fluoro-
phenyl)-cyclo-
hexyloxy]-7-
chloro-2H-
isoquinolin-1-

one

| 44322

2.66 1

cis-6-[4-(1-Amin-
propyl)-4-(4-
bromo-phenyl)-
cyclo hexyloxy}-
7-chioro-2H-
isoquinolin-1-

one

489.1 | 2.69 1

IS O 1

4
s

0

Ou
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Ex.
No.

Isoqui-

. Product
noline

Chemical Name

R/
[min]

Meth-

M+H7] od

cis-6-[4-(1-
Amino-propyl)-4-
(2-bromo-
phenyl)-cyclo
hexyloxy]-7-
chloro-2H-
isoquinolin-1-

one

489.1 | 2.64 1

cis-6-[4-(1-
Amino-propyl)-4-
(4-trifluoro
methyl-phenyi)-
cyclo-hexyloxyl-
7-chloro-2H-
isoquinolin-1-

one

479.2 | 2.74 1

=
=

= 0
HN
C
N
N

s

cis-6-[4-(1-
Amino-propyl)-4-
(2-fluoro-
phenyl)-cyclo
hexyloxy]-7-
chloro-2H-
isoquinolin-1-

one

4292 | 2.52 1

10] 10

o}
H
o)
H
0
y o)
HN
c

0]

cis-6-[4-(1-
Amino-propyl)-4-
(2-chloro-
phenyl)-
cyclohexyloxy]-
7-chloro-2H-iso

quinolin-1-one

4451 | 2.7 1

3

-’

PA
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Ex. | Isoqui-
No. | noline

Chemical Name

[M+H"]

R/
[min]

Meth-
od

11 39

cis-6-[4-(1-
Amino-propyl)-4-
phenyl-
cyclohexyloxy]-
7-methyl-2H-iso
quinolin-1-one

391.2

2.56

12| 38

trans-6-[4-(1-
Amino-butyl)-4-
(4-fluoro-
phenytl)-
cyclohexyloxy}-
7-chloro-2H-
isoquinolin-1-

one

4432

2.63

13| 38

trans-6-[4-(1-
Amino-ethyl)-4-
(4-fluoro-
phenyl)-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

4152

248

14| 38

trans-6-[4-(1-
Amino-butyl)-4-
phenyl-
cyclohexyloxyl]-
7-chloro-2H-
isoquinolin-1-

one

425.2

2.67

03

i

U

j 2
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R/ | Meth-
[min] | od

Ex. | Isoqui-

) Product Chemical Name | [M+H"]
No. | noline

F cis-6-[4-(1-
Amino-ethyl)-4-
(4-fluoro-
phenyl)-cyclo-
hexyloxy]-7-
chloro-2H-iso

15 38 415.2 | 2.48 1

quinolin-1-one

trans-6-[4-(1-
Amino-propyl)-4-
(3-bromo-
phenyl)-cyclo 4892 | 277 | 2
hexyloxy]-7-
chloro-2H-iso

16| 10

quinolin-1-one

trans-6-[4-(1-
Amino-propyl)-4-
(3-methoxy-
phenyl)-cyclo 4412 | 265 | 2
hexyloxy]-7-
chloro-2H-iso

171 10

quinolin-1-one

trans-6-[4-
(Amino-phenyl-
methyl)-4-(4-
fluoro-phenyl)-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

18 10 477.2 | 2.67 1

one
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Ex.
No.

Isoqui-
noline

Product

Chemical Name

M+H")

R/
[min]

Meth-
od

19

10

trans-6-[4-(1-
Amino-2-methyl-
propyl)-4-
phenyl-cyclo
hexyloxy]-7-
chloro-2H-iso
quinolin-1-one

425.3

3.33

20

10

=
HN
Cl
N

=
H
Cl

trans-6-[4-(1-
Amino-3-methyl-
butyl)-4-phenyl-
cyclohexyloxy]-
7-chloro-2H-iso

quinolin-1-one

4394

2.74

21

10

=
HN

trans-6-[4-
(Amino-phenyl-
methyl)-4-
phenyl-cyclo-
hexyloxy]-7-
chloro-2H-iso

quinolin-1-one

458.2

278

22

38

o
o]
0
/ O

HN
0]]

(0]

trans-6-[4-(1-
Amino-1-methyl-
ethyl)-4-(4-
fluoro-phenyl)-
cyclohexyloxy]-
7-chloro-2H-iso
quinolin-1-one

429.1

2.64

}?175

<
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Ex. | Isoqui-
No. | noline

Product

Chemical Name

[M+H']

Rt/ Meth-
[min] | od

= °—<:>>q

H,N

cis-6-[4-(1-
Amino-
cyclopropyl)-4-
(2-fluoro-
phenyl)-cyclo
hexyloxy]-7-
chloro-2H-iso

quinolin-1-one

427 | 3.29

24| 38

cis-6-[4-(1-
Amino-ethyl)-4-
phenyi-cyclo
hexyloxy}-7-
chloro-2H-iso

quinolin-1-one

397 | 3.19

25| 38

cis-6-[4-(1-
Amino-1-methyl-
ethyl)-4-phenyl-
cyclo-hexyloxyl]-
7-chloro-2H-iso

quinolin-1-one

411 0.62

26| 38

cis-6-(4-famino
(cyclopropyl)
methyl]-4-
phenyl-cyclo-
hexyl}oxy)-7-
chloro-2H-iso
quinolin-1-one

423 | 510

27| 10

cis-6-[4-(1-
Amino-propyl)-4-
(4-isopropyl-
phenyl)-cyclo
hexyloxy}-7-
chloro-2H-iso

453.2 | 1.20

105
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Ex. | Isoqui-
No. | noline

Product

Chemical Name

[M+H’]

R/
[min]

Meth-
od

quinolin-1-one

28 10

cis-6-[4-(1-
Amino-propyl)-4-
(3-methoxy)-
phenyl)-cyclo
hexyloxy]-7-
chloro-2H-iso

quinolin-1-one

441.2

1.07

29| 10

cis-6-[4-(1-
Amino-probyl)—4—
(3-bromo-
phenyl)-cyclo
hexyloxy}-7-
chloro-2H-iso
quinolin-1-one

503.1

1.34

30| 10

cis-6-[4-(1-
Amino-2-methyl-
propyl)-4-(4-
fluoro-phenyl)-
cyclohexyloxy}-
7-chloro-2H-
isoquinolin-1-

one

4432

2.66

31 10

trans-6-[4-(1-
amino-propyl)-4-
(4-fluoro-
phenyl)-cyclo
hexyloxy}-7-
chloro-2H-iso

quinolin-1-one

429.2

2.57
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Ex.
No.

Isoqui-
noline

Product

Chemical Name

[M+H']

R/
[min]

Meth-
od

32

38

trans-6-[4-(1-
amino-propyl)-4-
phenyl)-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

411.2

2.69

55

10

H

Oz;z \?
0 o)

cis-6-[4-(1-
Amino-propyl)-4-
pyridin-2-yl-
cyclohexyloxy]-
7-chioro-2H-
isoquinolin-1-

one

412.2

1.77

13

56

10

H

O:;z \\i
2] e}

cis-6-[4-(1-
Amino-propyl)-4-
(2,4-difluoro-
phenyl)-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

447 1

1.84

12

o7

10

H

O:;z \\i
9]

cis-6-[4-(1-
Amino-propyl)-4-
(4-fluoro-2-
methyl-pheny))
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

443.1

1.89

12
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Ex.
No.

Isoqui-
noline

Product

Chemical Name

R/

IM*HT | - ing

od

Meth-

58

10

H

S

Ci

08

cis-6-[4-(1-
Amino-propyl)-4-
(3,5-difluoro-
phenyl)-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

4471 | 1.86

12

59

10

H

Cl

08

cis-6-[4-(1-
Amino-propyl)-4-
(3,4-difluoro-
phenyl)-cyclo
hexyloxy}-7-
chloro-2H-
isoquinolin-1-

one

4471 | 1.87

12

60

10

H

=
C
Je
LY

Cl

O:;Z \\;

cis-6-[4-(1-
Amino-propyl)-4-
o-tolyl-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

4251 | 1.82

12

61

10

H

F

N NH;
F
~__-NH,
0

N NH,
LK
Z 07 F

N_-NH,

Z
ozz/ \;
Q o

cis-6-{4-(1-
Amino-propyl)-4-
(2-trifluoro
methoxY-
phenyl)-
cyclohexyloxy]-
7-chloro-2H-iso

quinolin-1-one

4952 | 1.97

12
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Ex.
No.

Isoqui-
noline

Product

Chemical Name

Ry | Meth-

(M+H] [min] | od

62| 10

cis-6-[4-(1-
Amino-propyl)-4-
(4-fluoro-3-
methoxy-
phenyl)-
cyclohexyloxy]-
7-chioro-2H-iso

quinolin-1-one

4593 { 128 | 16

63| 10

cis-6-[4-(1-
Amino-propyl)-4-
(3-ethoxy-
phenyl)-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

4553 | 124 | 16

64| 10

cis-6-[4-(1-
Amino-propyt)-4-
(3-methoxy-4-
methyl-phenyl)-
cyclohexyloxy]-
7-chioro-2H-
isoquinolin-1-

one

438.2
(M+H"
-NHs)

3.69 3

65| 52

cis-6-[4-(1-
Amino-propyl)-4-
(3,4-difluoro-
phenyl)-cyclo
hexyloxy}-7-
methyl-2H-
isoquinolin-1-
one

4272 | 1.38 | 10
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Ex.
No.

Isoqui-
noline

Product

Chemical Name

[M+H"]

Ry
[min]

Meth-
od

66

50

cis-6-[4-(1-
Amino-propyl)-4-
(3,5-difluoro-
phenyl)-
cyclohexyloxyl]-
7-fluoro-2H-
isoquinolin-1-

one

431.2

1.36

10

67

51

cis-6-[4-(1-
Amino-propyl)-4-
(3,4-difluoro-
phenyl)-cyclo
hexyloxy]-7-
fluoro-5-methyl-
2H-isoquinolin-

1-one

445.3

0.98

11

68

54

cis-6-[4-(1-
Amino-propyl)-4-
(3,5-diftuoro-
phenyl)-cyclo
hexyloxy]-7-
methoxy-2H-
isoquinolin-1-

one

4433

0.96

11

69

10

HN

cis-6-{4-(1-
Amino-propyl)-4-
(2-methoxy-
phenyl)-
cyclohexyloxy]-
7-chloro-2H
isoquinolin-1-

one

441.2

1.88

13
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Ex.
No.

Isoqui-
noline

Product

Chemical Name

[M+H"]

Rd
[min]

Meth-
od

70

10

cis-6-[4-(1-
Amino-propyl)-4-
(4-trifluoro-
methoxy-
phenyl)-
cyclohexyloxy]-
7-chloro-2H-
isoquinofin-1-
one

495.2

2.32

14

71

7-
Chloro
-6-
fluoro-
isoqui

noline

cis-1-[4-(7-
Chloro-
isoquinolin-6-
yloxy)-1-(3,4-
difluoro-phenyl)-
cyclohexyt}-
propylamine

4313

2.28

72

46

cis-1-[4-(7-
Bromo-iso
quinolin-6-
yloxy)-1-(3.4-
difluoro-phenyl)-
cyclohexyl}-
propylamine

475.3

2.34

73

44

cis-1-[1-(3,5-
Difluoro-phenyl)-
4-(5,7-dimethyl-
isoquinolin-6-
yloxy)-
cyclohexyl}-
propylamine

4253

0.87

11

1

i

1
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Ex. | Isoqui-
No. | noline

Product

Chemical Name

[M+H']

Ry
[min]

Meth-
od

74| 43

cis-1-1-(3.5-
Difluoro-phenyl)-
4-(7-fluoro-5-
methyl-
isoquinolin-6-
yloxy)-
cyclohexyl]-
propylamine

429.3

1.30

10

75| 45

cis-1-[1-(3,4-
Difluoro-phenyl)-
4-(7-fluoro-
isoquinolin-6-
yloxy)-
cyclohexyl]-
propylamine

415.3

2.24

7-
Chlor | N
0-6-
fluoro-

76

isoqui

noline

O 2
Ci “

cis-1-{4-(7-
Chioro-
isoquinolin-6-
yloxy)-1-(3,5-
difluoro-phenyi)-
cyclohexyl]-
propylamine

4311

1.20

10

77 | 10

cis-6-[4-(1-
Amino-1-methyi-
ethyl)-4-(4-
fluoro-phenyl)-
cyclohexyloxy}-
7-chloro-2H-
isoquinolin-1-

one

4313

0.70

16
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E’;'_ ':;;‘: Product Chemical Name | [M+H'] [r:i':‘ | :‘:':th'
cis-6-[4-(1-
O Amino-propyl)-4-
o H.N (3,5-difluoro-

2
=z O \O)\/ phenyl)-
HN F
78 55 cl ‘ cyclohexyloxyl- 537.2 { 150 | 10
0 4-benzyl-7-

F chloro-2H-

isoquinolin-1-

one

cis-6-{4-(1-
Amino-propyl)-4-
(3,5-difluoro-
phenyl)-
cyclohexyloxy}-
5-chloro-2H-

isoquinolin-1-

791 49 4472 | 133 10

one

| cis-6-[4-(1-

Z 0\02)\/ Amino-propyi)-4-

HN F | (3,5-difluoro-
henyl)-

80 | 53 ° ; pheny) 4413 | 324 | 6
cyclohexyloxy]-

F

5,7-dimethyl-2H-
isoquinolin-1-
one

5 Cl cis-1-[4-(5-

] o N Chloro-

Chloro | [ \

6 NN N F | isoquinolin-6-

81 yloxy)-1-(3,5- 4311 | 1.21 10

fluoro- )
difluoro-phenyl)-

. . e

soqul cyclohexyll

noline

propylamine
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Ex.
No.

Isoqui-
noline

Chemical Name

R/
[min]

Meth-

(M+H od

NH,

82 10

cis-6-[4-(Amino-
cyclopropyl-
methyl)-4-(4-
fluoro-phenyl)-
cyclohexyloxy}-
7-chloro-2H-
isoquinolin-1-

one

4412 | 186 | 13

HN

83| 10

cis-6-{4-(1-
Amino-propyl)-4-
(3-
trifluoromethyl-
phenyl)-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

479.1 | 3.26 3

84 | 10 ) Y

cis-6-[4-(1-
Amino-propyl)-4-
(3-trifluoro
methoxy-
phenyl)-cyclo
hexyloxy]-7-
chloro-2H-iso

quinolin-1-one

4951 | 1.97 | 12

85| 62 o F

cis-6-[4-(1-
Amino-propyl)-4-
(3-trifluoro-
methoxy-
phenyl)-cyclo-
hexyloxy]-7-
methyl-2H-iso

quinolin-1-one

4753 | 136 | 16

JJiid
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Ex. | Isoqui-

. Product
No. | noline

Chemical Name

R/ | Meth-

(M+H] [min] | od

cis-6-[4-(1-
Amino-propyl)-4-
(3-trifluoro
methyl-phenyl)-
cyclohexyloxy}-
7-methyl-2H-iso

quinolin-1-one

4592 | 132 | 16

foss

87| 50

cis-6-[4-(1-
Amino-propyl)-4-
phenyl-cyclo
hexyloxy]-7-
fluoro-2H-iso

quinolin-1-one

3952 | 1.37 | 10

HN
88 | 51

cis-6-[4-(1-
Amino-propyl)-4-
phenyl-cyclo
hexyloxy]-7-
fluoro-5-methyl-
2H-isoquinolin-

1-one

409.3 | 0.96 | 11

7-
chiloro- C@i
6-

fluoro-

89

isoqui

noline

cis-1-[4-(7-
Chloro-iso-
quinolin-6-
yloxy)-1-phenyl-
cyclohexyl}-
propylamine

3952 | 1.20 | 10

A

00| 44 |Nx

cis-1-[4-(5,7-
Dimethyl-
isoquinolin-6-
yloxy)-1-phenyl-
cyclohexyl}-
propylamine

389.3 | 0.86 | 11
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Ex.
No.

Isoqui-
noline

Product

Chemical Name

[M+H']

Ry
[min}

Meth-
od

91

45

N~
F

cis-1-{4-(7-
Fluoro-
isoquinolin-6-
yloxy)-1-phenyl-
cyclohexyl]-
propylamine

379.2

1.16

10

92

5-
chloro-
6-
fluoro-
isoqui

noline

Ci

NH

cis-1-[4-(5-
Chloro-
isoquinolin-6-
yloxy)-1-phenyl-
cyclohexyi}-

propylamine

395.2

1.18

10

93

43

N
F

cis-1-[4-(7-
Fluoro-5-methyl-
isoquinolin-6-
yloxy)-1-phenyl-
cyciohexyl}-
propylamine

393.2

1.20

10

94

46

N
X Br

cis-1-[4-(7-
Bromo-
isoquinolin-6-
yloxy)-1-phenyl-
cyclohexyl}-
propylamine

439.1

1.19

10

95

48

Z 0 NH,
N

cis-1-[4-(7-
Methyl-
isoquinolin-6-
yloxy)-1-phenyl-
cyclohexyl}-
propylamine

375.3

1.22

10
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Ry | Meth-
fmin] | od

Ex. | Isoqui-

. Product Chemical Name | [M+H"}
No. | noline

cis-6-[4-(1-
O Amino-propyl)-4-
phenyl-cyclo
i 0 NH,
96 | 55 O hexyloxy]-4- 501.3 | 1.50 | 10
HN cl benzyl-7-chloro-
e} 2H-isoquinolin-

1-one

Example 33: cis—6-[4-(1-Amino-propyl)-4—phenyl-cyclohexyloxy]—4-bromo—?—chloro-2H-

>

isoquinolin-1-one

NH
Br 2
= O
HN
Cl
0]

100 mg of Example 3 were dissolved in 3 mL of chloroform. 100 L of triethylamine
and 268 pL of a 1M solution of bromine in chloroform were added. The reaction was
stirred at room temperature until conversion was complete. The mixture was quenched
by addition of 11 mL sat. sodium thiosulfate solution. 5 mL of 2N sodium hydroxide
solution were added and the aqueous layer was extracted three times with
dichloromethane:isopropanol (3:1). The combined organic layer was washed with 2N
NaOH and brine, dried over sodium sulphate and evaporated. The mixture was purified
by HPLC and the obtained product was dissolved in 1 mL of is_'opropanol:1N HCl and
heated in a microwave oven for 20 minutes at 100°C. The mixture was evaporated to
dryness, taken up in water and lyophilized to give 29 mg of the desired product as the
hydrochloride. Ry = 2.77 min (Method 1). Detected mass: 491.1 (M+H").
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cis-{1-{1-(4-Bromo-phenyl)-4-(7-chloro-1 -ox0-1,2-dihydro-isoquinolin-6-yloxy)-

cyclohexyl}-propyl}-carbamic acid tert-butyl ester (81)
Br

O

HN
Cl

0
5 1.11 g of Example 6 were dissolved in 100 mL of dry dichloromethane. 1.2 mL of
triethylamine and 1.44 g of di-tert.butyl dicarbonate were added. After conversion was
complete, the mixture was extracted with 1N sodium hydroxide solution, 0.2 N
hydrochloric acid, water and brine, dried and evaporated. The crude product was
purified by silica gel filtration to give 886 mg of the desired product. Ry = 4.00 min
10 (Method 1). Detected mass : 533.0 (M+H-isobutene).

Example 97: cis-4-[1-(1 -Amino-propyl)-4-(7-chloro-1-oxo-1 ,2-dihydro-isoquinolin-6-
yloxy)-cyclohexyl}-benzonitrile

' N
/

I

0]

HN
Cl

O

15 200 mg of 81 were dissolved in 10 mL of degassed dimethyl formamide and 50 mg of
zinc cyanide and 18 mg of tetrakis(triphenylphosphine)palladium(0) were added under



10

15

20
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argon. The mixture was heated in a microwave oven for 30 minutes at 150°C. The
mixture was diluted with methyl tert. butyl ether and filtered over Celite. The organic
layer was washed twice with water and once with brine, dried over sodium sulphate
and evaporated to dryness. The crude product was purified by silica gel
chromatography and subsequently taken up in 2 mL of isopropanol and 2 mL of 1N
hydrochloric acid and heated in a microwave oven at 100°C for 1 hour. Water was
added and the mixture was lyophilized. The residue was taken up in water and
lyophilized again to give 65 mg of the desired product as hydrochloride.

R; = 2.55 min (Method 2). Detected mass: 436.2 (M+H").

Example 98: cis-3-[1-(1-Amino-propyl)-4-(7-chloro-1-oxo-1,2-dihyd ro-isoquinolin-6-

@/ﬁ”

NH,

yloxy)-cyclohexyl]benzonitrile

. 0

HN
Cl

O

Example 98 can be obtained following a similar reaction sequence as used for the
synthesis of Example 97, starting from Example 16. Ry = 2.98 min (Method 3).
Detected mass: 436.2 (M+H").

Example 99: 6-[cis-4-(1-Amino-propyl)-4-(3-methanesuIfonyl—phenyl)—cyclohexyloxy]—?-

chloro-2H-isoquinolin-1-one

a) cis-{1-[4-(7-Chloro-1-oxo-1,2-dihyd ro-isoquinolin-6-yloxy)-1-(3-methanesulfonyl-
phenyl)-cyclohexyl]-propyl-carbamic acid tert-butyl ester (82)
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O;S’
I H
N
= O ©
HN
Cl
o)

330 mg (559 pmol) of cis{1 -[1-(3-Bromo-pheny|)—4-(7—chIoro-1-oxo-1 ,2-dihydro-
isoquinolin-6-yloxy)—cyclohexyl]-propyl}-carbamic acid tert-butyl ester (obtained from
Example 29 as described for synt‘hesis of 81), 213 mg (1.1 mmol) Cul and 114 mg (1.1
5 mmol) methansulfinic acid sodium salt were dissolved in 10 mL of anhydrous NMP.

The mixture was stirred at 150 °C for 1 h under microwave irradiation, then poured into
100 mL of a saturated aqueous NaHCOs-solution and extracted three times using 30
mL of ethyl acetate each. The organic layer was then washed five times using 20 mL
of water each, dried over MgSO4, filtered and the solvent removed under reduced

10 pressure. Flash chromatography using ethyl acetate yielded 143 mg of 82 as a viscous
oil. R (ethyl acetate): 0.33

b) Example 99: cis-6-[4-(1-Amino—propyl)—4-(3-methanesuIfonyl-phenyl)—
cyclohexyloxyl]-7-chloro-2H-isoquinolin-1-one

HN

15 O
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140 mg (238 pmol) of cis<{1-[4-(7-Chloro-1-oxo-1 ,2-dihydro-isoquinolin-6-yloxy)-1-(3-
methanesulfonyl-phenyl)-cyclohexyl]-propyl-carbamic acid tert-butyl ester (82) were
dissolved in 3 mL of isopropanol and 3 mL of a 2N aqueous solution of HCl added. The
mixture was stirred for 20h at ambient temperature, diluted with 30 mL of water and
freeze dried to yield 120 mg of Example 99 as its hydrochloride as an amorphous
solid. Ry = 0.66 min (Method 18). Detected mass: 489.2 (M+H")

Example 100: 6-{(1S,4S,55)-5-(1 -Amino-propyl)-5-phenyl-bicyclo[2.2.1]hept-2-yloxy]-7-
chloro-2H-isoquinolin-1-one

a) 5-Oxo-bicyclo[2.2.1]heptane-2-carbonitrile ethylene ketal (83)

N
|

O\\/O
9.0 g (71 mmol) of 2-cyclopen-1-one ethylene ketal, 11.4 g (214 mmol) of acrylonitrile
and 150 mg (1.4 mmol) of hydroquinone were mixed and heated to 150°C for 1 h
under microwave irradiation. The excess of acrylonitrile was removed under reduced
pressure and the residue dissolved using 150 mL of diethylether. This solution was
washed three times using 50 mL of saturated aqueous Na,COs-solution each, dried
over MgSQO, and evaporated. The resulting oil was dissolved in 200 mL of cyclohexane
and 100 mL of diethylether, washed three times using 50 mL of an aqueous 0.1N
NaOH-solution and twice using 100 mL of a saturated aqueous NaCl-solution. The
organic layer was dried over MgSOy, filtered and the solvent evaporated to yield 7.3 g

of 83 as a colourless oil.

b) (1S,28,4S)-5-Oxo-2-phenyI—bicycIo[Z.2.1]heptane-2-carbonitrile ethylene ketal and
(1 R,2R,4R)-5-Oxo-2-phenyl-bicyclo[2.2.1]heptane-2-carbonitrile ethylene ketal (84 and
85)
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7.5 g (42 mmmol) of 5-Oxo-bicyclo[2.2.1]heptane-2-carbonitrile ethylene ketal (83) and
4.4 g (46 mmol) of fluorobenzene were dissolved in 10 mL of anhydrous toluene. The
mixture was stirred at 65 °C for 20h, then poured into 300 mL of a saturated aqueous
NaHCOs-solution, and extracted twice using 100mL ethyl acetate each. The organic
layer was dried using MgSO, and evaporated. Chromatography on reversed phase
(acetonitrile/water) yielded 3.4g of the racemic mixture as a single diastereomer as
colourless oil.

Chromatography on chiral phase (Chiralpak AD-H, 250x4,6 mm) using n-heptane:2-
propanol:methanol 5:1:1 yielded 1.4 g of 84 (R; = 7.4 min) and 1.4 g of 85 (R¢=9.3
min). Ry = 1.44 min (Method 5). Detected mass: 256.3 (M+H")

The absolute stereochemistry was assigned arbitrarily.

c) (1S,2S,4S)-5-Oxo-2-phenyl-bicyclo[2.2. 1}heptane-2-carbonitrile (86)

N
A\

1.3 g of (18,28,48)-5-Ox0-2-phenyl-bicyclo[2.2.1]heptane-2-carbonitrile ethylene ketal
(84) were dissolved in a mixture of 30 mL THF and 30 mL of a 5% aqueous HCI-
solution and kept at ambient temperature for 30h. The mixture was diluted using 100
mL of a saturated aqueous NaCl-solution and 100 mL of ethyl acetate. After
separation, the aqueous layer was extracted twice using 50 mL of ethyl acetate each.
The organic layer was dried using MgSO, and evaporated to give1.2 g of (86) as a

colourless oil.
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[a]o = +5.6° (¢ = 0.013 in methanol), R, = 1.27 min (Method 5).

d) (1S,2S,4S)-5-Hydroxy-2-phenyl-bicyclo[2.2.1]heptane-2-carbonitrile (87)

0.9 g (4.3 mmol) of (1S,2S,4S)-5-Oxo-2-phenyl-bicyclo[2.2.1]heptane-2-carbonitrile
(86) were dissolved using 20 mL of ethanol and 161 mg (4.3 mmol) of NaBH,4 was
added at -70°C. The mixture was stirred at ambient temperature for 1h, 100mL of a
saturated aqueous NaCl-solution was added and the pH adjusted to 2-3 using
aqueous HCl-solution. The mixture was extracted three times using 50 mL of ethyl
acetate each. The organic layer was dried over MgSO, and evaporated to yield 0.9 g
of (87) as a single diastereomer as a colourless oil. Ry = 0.76 min (Method 18).
Detected mass: 214.1 (M+H")

e) (1S,28,45)-5-(tert-Butyl-dimethyl-silanyloxy)-2-phenyl-bicyclo[2.2. 1]heptane-2-

carbonitrile (88)

\ .0
Si

>r\

0.9 g (4.2 mmol) of (1S,2S,4S)-5-Hydroxy-2-phenyl-bicyclo[2.2.1]heptane-2-
carbonitrile (87) and 1.1 g (10.6 mmol) of 2,6-lutidine were dissolved in 40 mL of
dichloromethane. 1.3 g (5.1 mmol) of tert-butyldimethyisilyl trifluormethanesulfonate
were added at -10°C. The mixture was stirred at ambient temperature for 17h.

(60i23
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Afterwards, additional 500 mg of 2,6-lutidine and 600 mg of tert-butyldimethyisilyl
trifluormethanesulfonate were added at -10°C and the mixture stirred at ambient
temperature for 48h. Afterwards, additional 1.1 g of 2,6-lutidine and 1.3 g of tert-
butyldimethyisilyl trifluormethanesulfonate were added at -10°C and the mixture stirred
at ambient temperature for 24h. The mixture was evaporated, the residue dissolved
using 100 mL of ethyl acetate and washed using three times 50 mL of a saturated
aqueous Na,COs-solution each, three times 50 mL of a 0.5 N aqueous HCI-solution
each and finally once using 50 mL of a saturated aqueous Na,COs-solution. The
organic layer was dried using a mixture of MgSO, and K,CO3, filtered and evaporated.
Flash chromatography on silica gel using ethyl acetate/n-heptane 1:2 yielded 970 mg
of (88) as a colourless oil. Rs (ethyl acetate/n-heptane 1:2) = 0.8. Ry=1.32 min
(Method 18).

f) (1S,48,55)-5-(1 -Amino-propyl)-5-phenyl-bicyclo[z.2.1]heptan-2-ol (89)

930mg (2.8 mmol) of (1S,28,4S)—5-(tert—Butyl-dimethyl-silanyloxy)—2-phenyl-
bicyclo[2.2.1]heptane-2-carbonitrile (88) were dissolved in 10 mL of anhydrous
toluene. Afterwards, 5.7 mL of a 1M solution of ethylmagnesium bromide in THF was
added and the mixture was heated under reflux for 12h. The mixture was then treated
with 3 mL ethanol and evaporated. The residue was dissolved in 20mL of ethanol and
215 mg (5.7 mmol) of NaBH, was added. The mixture was stirred at ambient
temperature for 3h and then evaporated. The residue was dissolved using 100 mL of
water, the pH adjusted to 3 using aqueous HCl-solution to remove excess NaBH, and
then adjusted to pH = 12 using saturated aqueous Na,COs-solution. The mixture was
extracted three times using 30 mL of t-butyimethylether each. Afterwards, the organic
layer was extracted twice using 20 mL of a 1N aqueous HCl-solution each, the
aqueous layer was adjusted to pH>11 using saturated aqueous Na,COas-solution and
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extracted three times using 30 mL t-butylmethylether each. The organic layer was
dried using MgSOy and evaporated yielding 200 mg of the desired product 89, used
without further purification. R, = 0.58 min (Method 18).

g) 1{(15,2S,4S)-5-(7-Chloro-1 -methoxy-isoquinolin-6-yloxy)-2-phenyl-
bicyclo[2.2.1]hept-2-yl]-propylamine (90)

Cl

200 mg (0.82 mmol) of (1S,4S,58)—5-(1-Amino-propyI)-5-phenyl-bicyc!o[2.2.1]heptan-
2-ol (89) were dissolved in 5 mL anhydrous dimethylacetamide. Afterwards, 39 mg
(1.63 mmol) of NaH were added, followed by the addition of 173 mg (0.82 mmol) of 7-
chloro-6-fluoro-1-methoxy-isoquinoline (10). The mixture was stirred at ambient
temperature for 20h. Afterwards, 50 mL of a saturated aqueous NaHCOa-sdIution were
added and the mixture extracted three times using 30 mL ethyl acetate each. The
organic layer was dried using MgSO, and evaporated. The residue was purified using
chromatography on reversed phase (acetonitrile/water). The product-containing
fractions were evaporated to half of the original volume, 10 mL of a saturated aqueous
Na,COs-solution was added and the mixture extracted three times using 20 mL of ethyl
acetate each. The organic layer was dried using MgSQOsa, filtered and evaporated
yielding 34 mg of the desired product 90. R; = 0.86 min (Method 18). Detected mass:
437.3 (M+H")

h) 6-{(1S,4S,5S)-5-(1 -Amino-propyl)-5-phenyl-bicyclo[2.2.1 Jhept-2-yloxy]}-7-chloro-2H-

isoquinolin-1-one (Example 100)

L

R 5
Bl a4
P4

A
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HN

Cl

0]
35 mg of 1-[(1S,28,4S)—5-(7—Chloro-1-methoxy—isoquinolin-6-y|oxy)-2—phenyl-
bicyclof2.2.1]hept-2-yl]-propylamine (90) were dissolved using 1 mL of 2-propanol and
1mL of a 1N aqueous HCl-solution. The mixture was heated to 100 °C for 1h under
microwave irradiation. Afterwards, 20 mL of water were added and the mixture freeze
dried. The residue was once again treated with 20 mL of water and freeze dried to
yield 34 mg of the desired product as its hydrochloride. R¢ = 0.75 min (Method 18).
Detected mass: 423.2 (M+H")

Example 101: 6-[(1R,4R,5R)-5-(1 -Amino-propyl)-5-phenyl-bicyclo[2.2.1]hept-2-yloxy]-

7-chloro-2H-isoquinolin-1-one

NH,

HN
Cl

0

Example 101 has been synthesized as its hydrochloride in analogy to the synthesis of
example 100 starting from 7-chloro-6-fluoro-1 -methoxy-isoquinoline (10) and
(1R,2R,4R)—5-oxo-2-phenyl-bicyclo[z.2.1]heptane—2-carbonitrile ethylene ketal (85). Ry
= 0.75 min (Method 18). Detected mass: 423.2 (M+H")

G001iZ6
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Example 102: cis-6-[4-(1 -Benzylamino-propyl)-4-phenyl-cyclohexyloxy]-7-methyl-2H-
isoquinolin-1-one
o

HN

60 mg of Example 11 were dissolved in 850 pL of methanol, then 39uL of
5 triethylamine, 80pL of acetic acid, 50 mg of powdered molecular sieves and 43pL of

benzaldehyde were added and the mixture was allowed to stir for 1h. A solution of 26
mg of sodium cyanoborohydride in 200 pL of methanol was added and the mixture was
stirred at 40°C for 5 min. The reaction mixture was filtered and the filtrate was
evaporated to dryness. The residue was dissolved in 50 mL of dichloromethane and

10 washed with saturated sodium bicarbonate solution. The aqueous phase was
reextracted twice with dichloromethane. The combined organic layer was dried over
magnesium sulphate, filtered, evaporated and the crude material was purified by
reversed phase HPLC (acetonitrile/water) to yield 27 mg of the desired product as
trifluoroacetic acid salt. R = 2.94 min (Method 2). Detected mass: 481.4 (M+H").

15
The following examples were obtained in a similar fashion as described for example

102, using the respective isoquinolines and aldehydes as starting materials:

Ex. | Product Start. | Alde- | Chemical M+ | R/ |Met

No. Mat. | hyde Name H'] [min] [hod

103 Ex. Acet- | cis-6-[4-(1- 4474 | 273 |2

Z Q.
[ " :"L& Diethylamino-
H Nk/\ YA€ | propyl)4-

o) phenyl-cyclo
hexyloxy]-7-
methyl-2H-
isoquinolin-1-
one
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No.

Product

Start.

Mat.

Alde-
hyde

Chemical

Name

[M+

H

Rd

[min]

Met
hod

104

Z 0.
HN
o}

Ex.
86

Pro-

panal

cis-7-Methyl-6-
{4-(1-propy!
amino-propyl)-
4-(3-trifluoro
methyl-
phenyl)-cyclo
hexyloxy]-2H-
isoquinolin-1-
one

501.2

1.50

10

105

O
@Or

Ex. 3

Benz-
alde-
hyde

cis-6-[4-(1-
Benzylamino-
propyl)-4-
phenyl-
cyclohexyloxy]
-7-chloro-2H-
isoquinolin-1-
one

501.3

1.47

10

106

Q\(J\

Ex. 3

Iso-
butyr-
alde-
hyde

cis-7-Chloro-6-
[4-(1-isobutyl
amino-propyl)-
4-phenyl-
cyclohexyloxy]
-2H-iso
quinolin-1-one

467.3

1.45

10

107

Q\(W

Ex. 3

Buta-
nal

cis-6-[4-(1-
Butylamino-
propyl)-4-
phenyl-cyclo
hexyloxy]-7-
chloro-2H-
isoquinolin-1-
one

501.3

1.46

10

108

i

L
L
Q@t

Ex. 3

Cyclo

propyl
carbox
aldehy

cis-7-Chloro-6-
{4-[1-(cyclo
propylmethyl-
amino)-propyl]
-4-phenyl-
cyclohexyl
oxy}-2H-
isoquinolin-1-
one

465.3

1.43

10
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cis-4-(tert-Buty|—dimethyl-si|anyloxy)-1-(4—ﬂuoro-phenyl)-cyclohexanecarb— aldehyde
(91)

?
Si—
\

To a solution of 9.74 g (29.2 mmol) of cis-4-(tert-butyl-dimethyi-silanyloxy)-1-(4-fluoro-
phenyl)-cyclohexane-carbonitrile (78) in 290 mL of dichloromethane at -70 °C were
added over a period of 20 min 73 mL (73 mmol) of a solution of diisobutylaluminium
hydride in dichloromethane (1M). The reaction mixture was stirred for 1 h at -70 °C,
before 250 mL of 10% aqueous potassium sodium tartrate solution were added and
the resulting biphasic system was vigourously stirred for 2 h at room temperature. 200
mL of ethyl acetate were added and the phases were separated. The aqueous phase
was extracted with 150 mL of ethyl acetate and the combined organic phases were
dried over magnesium sulphate, filtered and concentrated. The resulting oil was
purified by silica gel chromatography (heptanes:ethyl acetate) to give 8.38 g of the
desired product. Ry= 1.09 min (Method 17). Detected mass: 337.2 (M+H").

cis-[4-(tert-Butyl-dimethyl-silanyloxy)—1-(4-ﬂuoro—phenyl)-cyclohexyl]—acetonitrile (92)

,ﬁ( —N

F

To an ice-cold solution of 6.60 g (19.6 mmol) of cis-4-(tert-butyl-dimethyl-silanyloxy)-1-
(4-fluoro-phenyl)-cyclohexanecarbaldehyde (91) in 50 mL of dry methanol were added
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portionwise 1.48 g (39.2 mmol) of sodium borohydride. The reaction mixture was
stirred for 1h at 0 °C, then 16h at room temperature, before being quenched by
addition of 70 mL of water. The solution was extracted three times with ethyl acetate
(100 mL each). The organic phases were combined, washed with brine, dried over
5 magnesium sulphate, filtered and evaporated to dryness.

The resulting alcohol (6.17 g crude) was dissolved in 50 mL of dry dichloromethane
and cooled to 0°C. 2.56 mL (1.84 g, 18.2 mmol) of triethylamine were added and the
mixture stirred for 5 min. Then, 3.53 mL (5.22 g, 45.6 mmol) of
methanesulfonylchloride was added dropwise and the solution was stirred for 2.5 h at

10 0 °C. The reaction mixture was treated with 50 mL of water and stirred for 30 min at
room temperéture. The phases were separated and the aqueous phase was extracted
twice with 100 mL dichloromethane. The organic phases were combined, washed with
brine, dried over magnesium sulphate, filtered and evaporated to dryness. The crude
product was purified by silica gel chromatography (heptanes:ethyl acetate) to give 5.20

15 g of the desired mesylate, which was dissolved in 200 mL of dry _dimethylformamide
and treated with 4.06 g (62.4 mmol) of potassium cyanide and 6.60 g (25.0 mmol) of
18-crown-6. The orange solution was heated to 155 °C for 36h and stirred 16h at room
temperature before being poured onto 200 mL of a mixture of water and ice. The
mixture was extracted twice with ethyl acetate. The organic phases were combined,

20 dried over magnesium sulphate, filtered and concentrated. The crude product was

~ purified by silica gel chromatography (heptanes:ethyl acetate) to give 1.22 g of the

desired product 92. R;= 1.04 min (Method 17). Detected mass: 348.2 (M+H").

cis-4-(2-Amino-propyl)-4-(4-fluoro-phenyl)-cyclohexanol (93)
' NH, F

25 OH
Under argon, 260 mg (0.75 mmol) of cis-[4-(tert-butyl-dimethyl-silanyloxy)-1-(4-ﬂuoro-
phenyl)-cyclohexyl}-acetonitrile (92) were dissolved in 5 mL of absolute toluene. Then,
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500 pL of methylmagnesium bromide (3M in diethylether) were added dropwise and
the reaction mixture was heated to 80 °C for 2h. After cooling to room temperature, 3
mL of dry methanol were added. After a period of 10 min, 28.3 mg (1.45 mmol) of
sodium borohydride were added and the mixture was stirred for 3h at room
temperature. The reaction was quenched by addition of 1M aqueous sodium hydroxide
solution and extracted three times with diethylether (100 mL each).

The combined organic phases were concentrated to a volume of approximately 80 mL
and 50 mL of 2N aqueous hydrochloric acid were added. The biphasic system was
stirred vigourously at room temperature for 3h. The phases were separated, the
aqueous layer was adjusted to pH 12 by addition of 5N sodium hydroxide solution and
extracted three times with a 3:1 mixture of dichloromethane and 2-propandl (80 mL
each). The combined organic layers were evaporated to give 92 mg of the desired
product, which was used directly in the next step. R¢= 0.64 min (Method 18). Detected
mass: 252.2 (M+H").

cis-4-(2-Amino—butyl)-4-(4-ﬂuoro-phenyl)-cyclohexanol (94)
NH, F

OH
355 mg of cis-4-(2-Amino-butyl)-4-(4-fluoro-phenyl)-cyclohexanol (94) were prepared
analoguosly to the preparation of cis-4-(2-amino-propy!l)-4-(4-fluoro-phenyl)-
cyclohexanol (93), starting from 500 mg (1.44 mmol) of cis-[4-(tert-butyl-dimethyl-
silanyloxy)-1-(4-ﬂuoro—phenyl)-cyclohexyl]—acetonitrile (92), 960 pL (2.88 mmol) of
ethylmagnesium bromide (3M in diethylether) and 54.4 mg (2.88 mmol) of sodium
borohydride. Ry = 0.66 min (Method 18). Detected mass: 266.2 (M+H").
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Example 109: cis-6-[4—(2-Amino-propyl)-4-(4-ﬂuoro—phenyl)—cyclohexyloxy]-7—chIoro-

NH,
_ 0
HN
cl
© F

Example 109 was synthesized using the reaction sequence as described for the
synthesis of Example 1. 90 mg of cis-4-(2-amino-propy!)-4-(4-fluoro-phenyl)-
cyclohexanol (93) and 79.6 mg of 7-chloro-6-fluoro-1-methoxy-isoquinoline (10) were
used to give 35 mg of Example 109 as hydrochloride. Ry= 1.31 min (Method 16).
Detected mass: 429.2 (M+H").

2H-isoquinolin-1-one

Example 110: cis—6-[4-(2-Amino-butyl)-4-(4-ﬂuoro—phenyl)-cyclohexyloxy]—?—chIoro-2H-
isoquinolin-1-one
NH,

HN
Cl

o
F

Example 110 was obtained as hydrochloride following the reaction sequence as used
for the synthesis of Example 109, starting from cis-4-(2-amino-butyl)-4-(4-fluoro-
phenyl)-cyclohexanol (94) and 7-chloro-6-fluoro-1-methoxy-isoquinoline (10). Ry = 1.45
min (Method 16). Detected mass: 443.2 (M+H").

tert-Butyl-(7-chloro-6-fluoro-isoquinolin-1-yl)-amine (95)
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A solution of 5.0 g (25.3 mmol) of 7-chloro-6-fluoro-isoquinoline-2-oxide (9) in 120 mL -

Cl

of benzotrifluoride was treated with 15.9 mL (11.1 g, 152 mmol) of tert-butylamine and
cooled to 0 °C. Then, 17.3 g (53.1 mmol) of p-toluenesulfonic anhydride were added
portionwise with temperature control (<10 °C). The reaction mixture was stirred at
room temperature for 16h, before being cooled to 0 °C and another 8.0 mL (76.1
mmol) of tert-butylamine and 8.26 g (25.3 mmol) of p-toluenesuifonic anhydride were
added. The reaction mixture was stirred for 24h at room temperature, then
concentrated and partitioned between 120 mL of water and 150 mL of
dichloromethane. The phases were separated and the organic phase was washed
eight times with 3N aqueous sodium hydroxide, to extract excess p-toluenesulfonic
acid, dried over magnesium sulphate, filtered and evaporated to dryness. The crude
product was purified twice by silica gel chromatography (dichloromethane:methanol) to
give 277 mg of pure desired product (95) and 714 mg of the product slightly
contaminated with p-toluenesulfonic acid. R; = 2.35 min (Method 2). Detected mass:
253.1 (M+H").

Example 111: cis-6-[4-(1 -Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-isoquinolin-

1-ylamine
Y O
N
N cl NH,
NH,

58 mg of Example 1111 were obtained following a reaction sequence with NaH-
mediated coupling and acidic deprotection in the microwave similar to the one used for
the synthesis of Example 1, starting from 102 mg (0.44 mmol) of cis-4-(1-aminopropyl)-
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4-phenylcyclohexanol (6) and 100 mg (0.40 mmol) of tert-butyl-(7-chloro-6-fluoro-
isoquinolin-1-yl)-amine (95). R; = 0.84 min (Method 11). Detected mass: 410.3 (M+H").

{1-[8-(4-Methoxy-phenyl)-1 4-dioxa-spiro[4.5)dec-8-yl]-propyl}-carbamic acid benzyl
ester (96)
O

O O

5.0 g (18.3 mmol) of 8-(4-methoxy-phenyl)-1 ,4-dioxa—spifo[4.5]decane-8-carbonitrile
(synthesized from 1-(4-methoxy—phenyl)-4-oxo-cyc|ohexanecarbonitrile in a similar
fashion as described for 15) were dissolved in 20 mL of absolute toluene. Then, 12.2
mL (36.6 mmol) of ethylmagnesium chloride (3M in THF) were added dropwise and the
reaction mixture was heated to 90 °C for 5h. After cooling to -15 °C, 10 mL of dry
methanol were added. After a period of 10 min, 1.37 g (36.3 mmol) of sodium
borohydride were added portionwise at 0 °C and the mixture was stirred for 16h at
room temperature. The reaction was quenched by addition of 1M aqueous sodium
hydroxide solution (100 mL) and extracted three times with diethylether (150 mL each).
The combined organic phases were dried over magnesium sulphate, filtered and the
solvent evaporated.

The crude amine (4.90 g) was dissolved in 55 mL of dry dichloromethane, cooled to -
78 °C and 2.46 mL (1.79 g, 17.6 mmol) of triethylamine and 2.71 mL (2.74 g, 16.0
mmol) of benzylchloroformate were added. The reaction mixture was warmed to room
temperature and stirred for 2h. Then, 100 mL of water were added and the mixture
was extracted three times with ethyl acetate. The combined organic phases were dried
over magnesium sulphate, filtered and concentrated to give the crude product (96),
which was used directly in the next step. Ry = 1.09 min (Method 18). Detected mass:
440.4 (M+H").
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{1-[1—(4—Methoxy-phenyl)-4-oxo-cyc|ohexy|]-propyl}-carbamic acid benzyl ester (97)
O

o
534 mg of {1-[8-(4-Methoxy-phenyl)-1 4-dioxa-spiro[4.5]dec-8-yl]-propyl}-carbamic acid
benzyl ester (96) were dissolved in 1 mL of a 2:1 mixture of acetone and 6N aqueous
hydrochloric acid. The reaction mixture was stirred for 16h at room temperature, then
dropped into 150 mL of saturated aqueous sodium bicarbonate solution. The phases
were separated and the aqueous phase was extracted three times with
dichloromethane (100 mL each). The combined organic phases were dried over
magnesium sulphate, filtered and concentrated to give the ketone 97. Ry = 1.58 min
(Method 19). Detected mass: 396.3 (M+H").

{1—[4-Amino-1-(4-methoxy-phenyl)-cyclohexyl]-propyl}-carbamic acid benzyl ester (98)
o)

NH,

200 mg (0.51 mmol) of the ketone (97) were dissolved in 1.5 mL of absolute methanol,
then 390 mg (5.06 mmol) of ammonium acetate and 31.8 mg (0.51 mmol) of sodium
cyanoborohydride were added, and the mixture was stirred at room temperature for 2h.

The reaction mixture was evaporated, the residue dissolved in 50 mL of 1N aqueous

‘sodium hydroxide and extracted twice with 100 mL of dichloromethane. The combined

organic layer was dried over magnesium sulphate, filtered, and evaporated to give 150
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mg of the titie compound 98 in a purity sufficient to be used directly in the next step. Ry
= 1.18 min (Method 19). Detected mass: 397.3 (M+H").

{1-[4-(Isoquinolin-6-ylamino)-1 -(4-methoxy-phenyl)-cyclohexyl]-propyl}-carbamic acid

N
/ .
N 0]

benzyl ester (99)

In 1 mL of absolute toluene were dissolved 66.0 mg (0.32 mmol) of 6-bromo-
isoquinoline, 151 mg (380 pmol) of {1-[4-amino-1-(4-methoxy-phenyl)-cyclohexyl]-
propyl}-carbamic acid benzyl ester (98), and 155 mg (476 umol) of cesium carbonate.
The solution was degassed twice, then 2.14 mg (9.5 pmol) of paliadium acetate and
8.89 mg (14.3 pmol) of 2,2"-bis(diphenylphosphino)-1 ,1’-binaphthyl were added and
the reaction mixture was heated to 100 °C until complete conversion could be
observed. The mixture was evaporated, then redissolved in 50 mL of dichloromethane
and washed twice with 50 mL of saturated aqueous sodium bicarbonate solution. The
organic phase was dried over magnesium sulphate, filtered, concentrated and purified
by silica gel chromatography (dichloromethane:methanol) to give 48 mg of the pure
desired product. Ry = 1.38 min (Method 19). Detected mass: 524.4 (M+H").

Example 112: [4-(1 -Amino-propyl)—4-(4—methoxy-phenyl)—cyclohexyl]—isoquinolin-6-yl-

amine
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N
=
Na
NH,
/O

48 mg (91.7umol) of {1-[4-(Isoquinolin-6-ylamino)-1-(4-methoxy-phenyl)-cyclohexyl]-
propyl}-carbamic acid benzyl ester (99) were dissolved in 300 uL of dry methanol and
9.7 g of palladium on activated charcoal (10%) were added. The mixture was stirred
under a hydrogen atmosphere until conversion was complete. The catalyst was filtered
off and the reaction mixture was evaporated to dryness to give the title compound. R; =
0.89 min (Method 19). Detected mass: 390.3 (M+H").

1-(Di-tert-butyloxycarbonyl)-amino-[4-(1-amino-propyl)-4-(4-methoxy-phenyl)-
cyclohexyl]-isoquinolin-6-yl-amine (100)

N
=

N 0]

N
TT
a7 K

30 mg (83.5 umol) of 1-(di-tert-butyloxycarbonyl)-amino-isoquinolin-6-amine were
dissolved in 135 pL of abs. methanol, then 23 uL (16.9 mg, 167 pmol) of triethylamine,
47.7 pL (50.1 mg, 835 pmol) of acetic acid, 20 mg of powdered molecular sieves and
99 mg (250 pmol) of (97) were added and the mixture was allowed to stir for 1h. A
solution of 15.7 mg (250 pmol) of sodium cyanoborohydride in 50 pL of methanol was
added and the mixture was stirred at 70°C for 10 h. Then, another 50 mg (125 pmol) of
(97) followed by a portion of 15.7 mg (250 pmol) of sodium cyanoborohydride in 50 pL

of methanol were added and the mixture was allowed to stir for 1h at 70 °C. The

[N

D
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reaction mixture was filtered and the filtrate was evaporated to dryness. The residue
was dissolved in 50 mL of dichloromethane and washed with saturated sodium
bicarbonate solution. The aqueous phase was reextracted three times with
dichloromethane. The combined organic layer was dried over magnesium sulphate,
filtered, evaporated and the crude material was purified by reversed phase HPLC
(acetonitrile/water) to yield 5 mg of the desired product as trifluoroacetic acid salt. Ri=
1.65 min (Method 19). Detected mass: 739.3 (M+H").

Example 113: 1-Amino-{4-(1 -amino-propyl)-4-(4-methoxy-phenyl)-cyclohexyl}-
isoquinolin-6-yl-amine

H

N

Na

NH
NH,

_0O

5 mg (6.77 pmol) of 1-(Di-tert—butyloxycarbonyl)—amino-[4-(1—amino—propyl)—4-(4-
methoxy-phenyl)-cyclohexyl]-isoquinolin-6-yl-amine (100) were dissolved in 500 pL of
dry methanol and 5.0 mg of palladium on activated charcoal (10%) were added. The
mixture was stirréd under a hydrogen atmosphere until conversion was complete. The
catalyst was filtered off and the reaction mixture was evaporated to dryness. The solid
residue was treated with 500 pL of 4N hydrochloric acid in dioxane and stirred at room
temperature until complete deprotection could be observed. The reaction mixture was
evaporated, water was added and the mixture was lyophilized. The residue was taken
up in water and lyophilized again to give 1.2 mg of the desired product as
hydrochloride. Rt = 0.98 min (Method 19). Detected mass: 405.3 (M+H").

cis-2-Methyl-propane-2-sulfinic acid 1-[4-(ter1—butyl-dimethyl-silanyloxy)-1-(4-ﬂuoro-
phenyl)-cyclohexyl]-methylideneamide (101)
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silC

To a solution of 3.0 g (8.92 mmol) of cis-4-(tert-butyl-dimethyl-silanyloxy)-1-(4-fluoro-
phenyl)-cyclohexanecarbaldehyde (91) in 26 mL of tetrahydrofuran were added 1.19 g
(9.81 mmol) of 2-methyl-2-propanesulfinamide and 4.31 mL (4.69 g, 13.4 mmol) of
titanium(IV) ethoxide. The resulting mixture was stirred for 16h under reflux, before

being treated with 30 mL of water. The resulting suspension was filtered through celite.

The filter cake was rinsed with 200 mL of ethyl acetate and 60 mL of water. The
phases were separated and the aqueous layer was extracted with ethyl acetate. The
combined organic layers were dried over magnesium sulphate, filtered, and
concentrated in vacuo. The crude product was purified by flash chromatography (SiOz,
0% — 100% ethyl acetate in heptane) to yield 1.64 g of the title compound (101). Ri=
1.15 min (Method 17). Detected mass: 440.2 (M+H").

cis-2-Methyl-propane-2-sulfinic acid {2-benzenesulfonyl-1-{4-(tert-butyl-dimethyl-
silanyloxy)-1-(4-fluoro-phenyl)-cyclohexyl]-2-fluoro-ethyl}-amide (102)

s/<o
F ~0
/ H
Si N\S
o I
0

(g

pos o

D)

o
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A solution of 1.75 g (3.98 mmol) of cis-2-methyl-propane-2-sulfinic acid 1-[4-(tert-butyl-
dimethyl-silanyloxy)—1-(4-ﬂuoro-phenyl)-cyclchexyl]-methylideneamide (101) and 693
mg (3.98 mmol) of fluoromethyl-phenyl-sulfone in 40 mL of dry tetrahydrofuran was
cooled to -78 °C and 4.17 mL (4.17 mmol) of a 1M solution of lithium
bis(trimethylsilyl)amide in tetrahydrofuran were added. The mixture was stirred for 1h
at -78 °C before being quenched by addition of saturated aqueous ammonium chloride
solution and extracted twice with ethyl acetate. The combined organic layers were
dried over magnesium sulphate, filtered, and concentrated in vacuo to give 2.45 g of

the crude title compound (102) as diastereomeric mixture. R = 3.31 min (Method 12).

- Detected mass: 614.3 (M+H")

cis-2-Methyl-propane-2-sulfinic acid {1-[4-(tert-butyl-dimethyl-silanyloxy)-1-(4-fluoro-
phenyl)-cyclohexyl]-2-fluoro-ethyl}-amide (1 03)

~0_
Z.r
/

"’/\ \

o2
o=

F

1.70 g (2.77 mmol) of cis-2-Methyl-propane-2-sulfinic acid {2-benzenesulfonyi-1-[4-
(tert—butyl-dimethyl-silanyloxy)-1-(4-ﬂuoro—phenyl)-cyclohexyl]-2-ﬂuoro—ethyl}-amide
(102) was dissolved in 30 mL of dry methanol and 1.57 g (11.1 mmol) of dibasic
sodium phosphate were added. The suspension was cooled to -20 °C, and treated with
2.48 g of sodium mercury amalgam (5% mercury). The reaction mixture was stirred at
0 °C for 16h and another 620 mg of sodium amalgam were added. After stirring for 24h
at room temperature, the solution was decanted from the solids, evaporated to dryness
and the residue partitioned between 50 mL of brine and 100 mL of diethylether. The
organic layer was dried over sodium sulphate, filtered and concentrated in vacuo.
Purification by flash chromatography (SiO2, 0% — 100% ethyl acetate in heptane)
yielded 300 mg of the title compound (103). R; = 1.07 min (Method 17). Detected
mass: 474.4 (M+H").

»
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cis4-(1 -Amino-2-fluoro-ethyl)-4-(4-fluoro-phenyl)-cyclohexanol (104)
F F |

H,N

OH

A solution of 300 mg (0.63 mmol) of cis-2-methyl-propane-2-sulfinic acid {1-[4-(tert-
butyl-dimethyl-silanyloxy)-1 -(4-ﬂuoro-phenyl)-cyclohexyl]-2-ﬂuoro-ethyl}—amide (103) in
3 mL of 2-propanol was treated with 3 mL of 6N aqueous hydrochloric acid and stirred
for 18h at room temperature. The mixture was washed with 50 mL of diethylether and
lyophilized, then taken up in water and lyophilized again to give the title compound
(104) as its hydrochloride. R, = 0.49 min (Method 18). Detected mass: 256.3 (M+H").

Example 114: cis-6-[4-(1-Amino-2-ﬂuoro-ethyl)—4-(4-ﬂuoro-phenyl)-cyclohexyloxy]-7-

chloro-2H-isoquinolin-1-one

_ o) NH,
HN F
Cl

F

Example 114 was synthesized using the reaction sequence as described for the
synthesis of Example 1. 209 mg of cis-4-(1-amino-2-fluoro-ethyl)-4-(4-fluoro-phenyl)-
cyclohexanol (104) and 158 mg of 7-chloro-6-fluoro-1-methoxy-isoquinoline (10) were
used to give 132 mg of Example 114 as its hydrochloride. R = 1.79 min (Method 12).
Detected mass: 433.2 (M+H")
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2-Methyl-propane-2-sulfinic acid 8-(4-fluoro-phenyl)-1 4-dioxa-spiro[4.5]dec-8-

R

§=0

I:O —N

o)

ylmethyleneamide (105)

F

To a solution of 10.0 g (38.3 mmol) of 8-(4-fluoro-phenyl)-1 ,4-dioxa-spiro[4.5]decane-
8-carbonitrile (15) in 44 mL of tetrahydrofuran at —78 °C were slowly added 76.5 mL
(76.5 mmol) of a 1M solution of diisobutylaluminium hydride in toluene and the reaction
was allowed to warmed to 0 °C over a period of 3h. The mixture was recooled to -78
°C, neutralized by dropwise addition of a 10% aqueous citric acid solution and warmed
to room temperature over 15h. The mixture was extracted three times with methyl-
tert.butyl ether (50 mL each), the combined organics were dried over magnesium
sulphate, filtered and evaporated to give 8-(4-fluoro-phenyl)-1,4-dioxa-
spiro[4.5]decane-8-carbaldehydecarbaldehyde.

The crude aldehyde was dissolved in 113 mL of tetrahydrofuran and 5.09g(42.0
mmol) of 2-methyl-2-propanesulfinamide and 12.0 mL (1 3.1 g, 57.3 mmol) of
titanium(1V) ethoxide were added. The resulting mixture was stirred for 3h under reflux
and 16h at room temperature, before being treated with 30 mL of water and filtered
through celite. The filter cake was washed with 200 mL of ethyl acetate and 60 mL of
water, the phases were separated and the aqueous layer was extracted twice with
ethyl acetate. The combined organic layers were dried over magnesium sulphate,
filtered, and concentrated in vacuo. The crude product was purified by flash
chromatography (SiO2, 0% — 100% ethyl acetate in heptane) to yield 3.20 g of the title
compound (105). Ry= 1.01 min (Method 18). Detected mass: 368.3 (M+H").

2-Methyl-propane-2-sulfinic acid {1-[8-(4-fluoro-phenyl)-1 ,4-dioxa-spiro[4.5]dec-8-yl]-
allyl}-amide (106)
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Under argon, 2.00 g (5.44 mmol) of 2-methyl-propane-2-sulfinic acid 8-(4-fluoro-
phenyl)-1 ,4-dioxa-spiro[4.5]dec—8-y|mefhyleneamide (105) were dissolved in 27 mL of
absolute tetrahydrofuran. Then, 5.99 mL (5.99 mmol) of vinylmagnesium bromide (1M
in tetrahydrofuran) were added dropwise at 0 °C and the reaction mixture was stirred
for 17h at room temperature. Another 3 mL (3.00 mmol) of vinylmagnesium bromide
(1M in tetrahydrofuran) were added and the mixture stirred for 20h at room
temperature. The reaction mixture was cooled to 0 °C and 15 mL of saturated aqueous
sodium sulphate solution were added. The suspension was filtered over celite, the
organic layer was dried over magnesium sulphate, filtered, and concentrated in vacuo.
The crude product was purified by flash chromatography (SiOz, 0% — 100% ethyl
acetate in heptane) to yield 1.09 g of (106). Ry= 0.96 min (Method 18). Detected mass:

396.4 (M+H").

2-Methyl-propane-2-sulfinic acid {1-[8-(4-fluoro-phenyl)-1 4-dioxa-spiro[4.5]dec-8-yl]-3-
methoxy-propyl}-amide (107)

=0

w
/
IZ

O O

/

16.5 mL (8.23 mmol) of a 0.5M solution of 9-BBN in tetrahydrofuran were added to a
solution of 1.09 g (2.74 mmol) of 2-methyl-propane-2-sulfinic acid {1-[8-(4-fluoro-

i43
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phenyl)-1 4-dioxa-spiro[4.5]dec-8-yl}-allyl}-amide (106) in 5 mL THF at 0 °C. The
reaction mixture was allowed to warm to room temperature over night, before being
cooled to 0 °C. Then, 20 mL of 3M aqueous sodium hydroxide and 7.5 mL of 30%
aqueous hydrogen peroxide were added slowly, and the mixture was stirred for 16 h at
room temperature. The mixture was extracted twice with 50 mL of ethyl acetate,
washed with water and saturated sodium chloride solution, dried over magnesium
sulfate and concentrated in vacuo. The crude alcohol was dissolved in 5 mL of
tetrahydrofuran and added slowly to a suspension of 131 mg (4.46 mmol) of sodium
hydride (60%) in 5 mL tetrahydrofuran at 0 °C. 515 pL (8.20 mmol) of iodomethane
were added, and after stirring for 16 h at room temperature another 50 mg of sodium
hydride (60%) were added. The reaction mixture was stirred for 1 h at room
temperature, then 30 mL of methanol and 15 mL of aqueous ammonium hydroxide
solution (33%) were added. The reaction mixture was evaporated to dryness and
lyophilized from water to give 1.17 g of the title compound (107) in a purity sufficient for
further conversion. Ry= 0.93 min (Method 18). Detected mass: 428.2 (M+H").

cis-4—(1-Amino-3-methoxy-propyl)-4-(4-ﬂuoro-phenyl)-cyclohexanol (108)

N

0 F

H,N

OH

A solution of 1.16 g (2.71 mmol) of 2-methyl-propane-2-sulfinic acid {1-{8-(4-fluoro-
phenyl)-1 .4-dioxa-spiro[4.5]dec-8-yl]-3-methoxy-propyl}-amide (1 07) in a mixture of 5
mL of acetic acid and 1.25 mL of water was heated in the microwave oven at 100 °C
for 5 min. The mixture was cooled to room temperature and slowly poured onto 100
mL of cold saturated aqueous sodium bicarbonate solution. The mixtufe was extracted

three times with a 3:1 mixture of dichloromethane and ethanol (50 mL each). The
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organic phase was concentrated in vacuo to remove the dichloromethane and 203 mg
(5.37 mmol) of sodium borohydride were added. The reaction mixture was stirred at
room temperature overnight, when another 203 mg (5.37 mmol) of sodium borohydride
were added. After 18h at room temperature, the reaction mixture was quenched with
water, concentrated in vacuo and lyophilized twice from water to give the title
compound (108), which was used crude in the next step. Ry= 1.85 min (Method 2).
Detected mass: 282.2 (M+H").

Example 115: cis-6-[4-(1-Amino-3-methoxy-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-
7-chloro-2H-isoquinolin-1-one

y O NH,
HN ~
cl 0
@)
F

Example 115 was synthesized using the reaction sequence as decribed for the
synthesis of Example 1. 414 mg of cis-4-(1-amino-3-methoxy-propyl)-4-(4-fluoro-
phenyl)-cyclohexanol (108) and 283 mg of 7-chloro-6-fluoro-1-methoxy-isoquinoline
(10) were used to give 66.6 mg of Example 115 as its hydrochloride. R = 1.88 min
(Method 12). Detected mass: 459.3 (M+H")

1-(1,4-Dioxa-spiro[4.5]dec-8-yl)-1-phenyl-ethylamine (26)

04

Under argon, phenylmagnesium bromide (3M) in diethyl ether (6.7 mL, 20 mmol) was
added to a solution of 1,4-dioxa-spiro[4.5]decane-8-carbonitrile (3.34 g, 20 mmol) in
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diethyl ether (60 mL). The mixture was stirred for 30 minutes. Titanium (IV)
isopropoxide (5.7 g, 20 mmol) was then added. After stirring for 5 min, methyt lithium
(1.6 M in diethyl ether, 31.2 mL, 50 mmol) was added and the reaction was heated
under reflux for 10 hours. After cooling in ice/water the brown mixture was treated
cautiously with 2M NaOH solution (30 mL) dropwise (exothermic). The mixture was
extracted with t-butyl methyl ether and dried over sodium sulphate. After filtration the
organic phase was evaporated to give 5 g of a pale yellow oil, which was used in the
next step without further purification. Ry=2.10 min (Method 2). Detected mass: 261.2
(M+HY).

4-(1-Amino-1-phenyl-ethyl)-cyclohexanone (27)

NH,

Crude 1-(1 .4-dioxa-spiro[4.5]dec-8-yl)-1-phenyl-ethylamine (26, 2.5 g) was dissolved in
acetone (40 mL) and treated with 6M aqueous hydrochloric acid (21.1 mL). After 5
hours stirring the mixture was evaporated at less than 20 °C to give a residue which
was treated with dichloromethane, washed with saturated sodium bicarbonate solution,
dried and filtered to give a solution of crude product which was used immediately. Ry =
0.7 min (Method 5). Detected mass: 218.3 (M+H").

[1-(4-Oxo-cyclohexyl)-1-phenyl-ethyl}-carbamic acid tert-butyl ester (28)
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With cooling di-tert.-butyl dicarbonate (3.46 g, 10.6 mmol) and triethylamine (1.47 mL,
10.6 mmol) was added to the crude solution of 4-(1-amino-1-phenyl-ethyl)-
cyclohexanone (27) from the previous stage. After stirring overnight, the reaction was
worked up by extraction with dichloromethane, washing with 1M NaOH solution and
then with 0.05M aqueous hydrochloric acid (three times until pH of washings were
pH4). After washing the organic phase with brine, it was dried over sodium sulphate,

filtered and evaporated to give crude product (28) as a colourless oil which was used

‘without further purification. R; = 0.14 min (Method 5). Detected mass: 318.4 (M+H")

[1-(4-Hydroxy-cyclohexyl)-1-phenyl-ethyl]-carbamic acid tert-butyl ester (29)

OH

[1-(4-Oxo-cyclohexyl)-1-phenyl-ethyl}-carbamic acid tert-butyl ester (28) from the
previous stage (2.7 g) was dissolved in THF (60 mL) and cooled to -70 °C. Sodium
borohydride was added (356 mg) and the reaction mixture stirred overnight with
gradual warming to room temperature. Water was added and the solution extracted
with t-butylmethyl ether. The organic phase was washed with brine and dried over

7
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sodium sulphate. Evaporation gave 1.24 g of a white foam as crude product. R; = 1.41
min (Method 5). Detected mass: 246.3 (M-C4Hg-H20+H").

4-(1-Amino-1-phenyl-ethyl)-cyclohexanol (30)
NH,

OH

Trifluoroacetic acid (8 mL) was added to a solution of [1-(4-hydroxy-cyclohexyl)-1-
phenyl-ethyl]-carbamic acid tert-butyl ester (29) in dichloromethane (75 mL) from the
previous stage. After stirring for 4 hours the reaction mixture was worked up by adding
2M aqueous hydrochloric acid (39 mL), followed by evaporation. Freeze drying
overnight gave a pale brown semi-solid residue. This was treated with a mixture of
water and acetonitrile. After freeze drying again 1.24 g of crude product as the
hydrochloride was obtained which was used in the next stage without further
purification. R, = 0.58 min (Method 5). Detected mass: 185.15 (M-NH;3-H,0+H").

1-[4-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclohexyl]-1-p henyl-ethylamine (31)

/’l o
N
D Cl
0 NH,
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4-(1-Amino-1-phenyl-ethyl)-cyclohexanol (30, 404 mg, 1.6 mmol) was evaporated
twice to dryness from toluene. The residue was dissolved in dimethylacetamide (3 mL)
and the solution added dropwise to a suspension of sodium hydride (114 mg, 4.1
mmol, 60% in mineral oil) in dimethyl acetamide (8 mL) under argon. After stirring for 1
hour, a solution of 1-benzyloxy-7-chloro-6-flucroquinoline (38, 0.31 g, 1.09 mmol) in
dimethylacetamide (6 mL) was added dropwise and the mixture stirred overnight. Then
mixture was then heated and stirred at 60 °C for 1 hour before cooling and addition of
water (30 mL) to quench the reaction. The product was isolated by extraction with
dichloromethanefisopropanol (3:1) and evaporation of the organic phase under
reduced pressure. Purification by column chromatography (silica gel, 2 % methanol in
dichloromethane) gave the desired product (67 mg) as a coloufless solid. R; = 4.3 min
(Method 3). Detected mass: 487.3 (M+H").

Example 34: 6-[4-(1-Amino-1-phenyl-ethyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-

i;@o ( l,ﬁj
HN
o

o NH,

Hydrochloric acid (6.6 mL of a 2M aqueous solution) was added to a solution of 1-[4-

one

(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclohexyl]-1-phenyl-ethylamine

(31, 67mg, 0.14 mmol) in isopropanol (7 mL). The reaction mixture was stirred
overnight. Isopropano! was removed under reduced pressure and the remaining
aqueous solution freeze dried to give crude product as an amorphous powder.

This was treated twice with acetonitrile/water and freeze dried to give 57 mg of the
desired product as a colourless hydrochloride salt. R, = 2.83 min (Method 3). Detected
mass: 380.3 (M-NH3+H™).

0

2
4

A
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Example 116: 6-{4-[1-Amino-1-(4-fluoro-phenyl)-ethyl]-cyclohexyloxy}-7-chloro-2H-

isoquinolin-1-one (Isomer 1)

HN -
ci <
o) NH,

6-{4-[1-Amino-1-(4-fluoro-phenyl)-ethyl}-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one
(Example 116) was obtained by the same procedure described for the synthesis of
Example 34 using 1-benzyloxy-7-chloro-6-fluoroquinoline (38) and 4-[amino-4-fluoro-
phenyl-methyl}-cyclohexanol (prepared from 1,4-dioxa-spiro[4.5]decane-8-carbonitrile,
4-fluorophenyl-magnesium bromide and methyl lithium analogously to 30). R; = 1.74
min (Method 20). Detected mass: 398.2 (M-NH3+H").

Example 117: 6-{4-[1-Amino-1-(4-methoxy-phenyl)-ethyl]-cyclohexyloxy}-7-chloro-2H-

isoquinolin-1-one

a) 1-[4-(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclohexyl]-1-(4-methoxyphenyi)-

ethylamine (109)
.
2 I O
N
N cl
0 NH,

4-[1-Amino-1-(4-methoxyphenyl)-ethyl)-cyclohexanol (prepared as described for the
synthesis of 30, 400 mg, 1.4 mmol) was evaporated twice to dryness from toluene. The
residue was dissolved in dimethylacetamide (3 mL) and the solution added dropwise to
a suspension of sodium hydride (147 mg, 3.7 mmol, 60% in mineral oil) in dimethy!
acetamide (6 mL) under argon. After stirring for 1 hour, a solution of 7-chloro-6-fluoro-
1-methoxyisoquinoline (0.3 g, 1.4 mmol) in dimethylacetamide (6 mL) was then added
dropwise and the mixture stirred overnight. The mixture was then heated and stirred at
60 °C for 1 hour before cooling and addition of water (30 mL) to quench the reaction.
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Product was isolated by extraction with dichloromethane/isopropanol (3:1) and
evaporation of the organic phase under reduced pressure. Purification by column

- chromatography (silica gel, dichloromethane to dichloromethane:methanol = 98:2to

MeOH) gave desired product (30 mg) as a colourless solid. R; = 3.84 min (Method 3).
Detected mass: 441.4 (M+H").

b) 6-{4-[1-Amino-1-(4-methoxy-phenyl)-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-
1-one (Example 117)

|
HN
Cl
0 NH,

Hydrochloric acid (0.4 mL of a 1M aqueous solution) was added to a solution of 1-[4-
(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclohexyl]-1-(4-methoxyphenyl)-ethylamine
(109, 30 mg, 0.07 mmol) in isopropanol (0.4 mL). The reaction mixture was heated in a
microwave oven at 100 °C for 30 minutes. Isopropanol was removed under reduced
pressure and the remaining aqueous solution freeze dried to give crude product as an
amorphous powder. This was treated twice with acetonitrile/water and freeze dried to
give 29mg of the desired product Example 117 as a colourless hydrochloride salt. R; =
2.60 min (Method 2). Detected mass: 410.1 (M-NH;+H").

The following racemic products were obtained by the same procedure described for
the synthesis of Example 117 using 7-chloro-6-fluoro-1-methoxyisoquinoline (10) and
the corresponding aminoalcohols (prepared from the respective carbonitriles, grignard
reagents and methyl or ethyl lithium reagents analogously to 30). One stereoisomer

could be isolated (named isomer 1); the relative stereochemistry was not assigned.
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Exam | Product Chemical M+H'] | R/ | Method
ple Name [min}

118 = o 6-{4-[1-Amino- | 3895 |3.10 |3

Hl;;@[ O\'/Q 1-cyclopentyl-
Cl
ethyl}-cyclo-
o yl}-cy

hexyl-oxy}-7-
chloro-2H-iso-

quinolin-1-one

NH,
119 = 0] 6-{4-[1-Amino- | 363.2 | 1.71 |12
-ethvl- N
HN 1-ethyl-propyl]
Cl cyclohexyloxy}-
O

NH, 7-chloro-2H-

isoquinolin-1-
one
120 Z o 6-{4-[1-Amino- | 361.2 |1.98 | 13
Hh({;i:[ O\‘/A 1-cyclopropyl-
cl ethyl}-cyclo-
© NH, hexyloxy}-7-
chloro-2H-iso-

quinolin-1-one

121 % 0 6-{4-[1-Amino- | 363.2 |1.77 |12
H"’;;@[CI\O\’/\/ 1-n-propyl-
5 ethyl}-cyclo

hexyloxy}-7-
chioro-2H-
isoquinolin-1-

one

Example 122: 6-{4-[1-Amino-1 -ethyl-propyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-

one (lsomer 2)

5 a) 7-chloro-6-hydroxy-1-methoxyisoquinoline (110)
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A solution of sodium trimethylsilanoate (149.2 mL, 1M in THF) was added to a solution
of 7-chloro-6-fluoro-1-methoxyisoquinoline (10, 10g, 47.2 mmol) in DMA (200 mL)
under argon. After stirring at 60 °C for 24 hours, the solution was evaporated under
reduced pressure'and then freeze dried to give crude product (20.4 g). This was
dissolved in water and the pH adjusted to pH=6.5. A light brown precipitate was
collected by filtration and purified by reverse phase chromatography (0 to 4 minutes,
15% acetonitrile/water, 4 to 24 minutes 15 to 90% acetonitrile/water and then 100%
acetonitrile) to give 7g of the desired product. Rt = 2.60 min (Method 2). Detected
mass: 210.0 (M+H").

b) 1-(4-[7-Chloro-1-methoxyisoquinolin-6yloxy-cyclohexyl)-1-ethyl-propyl]-carbamic
acid tert-butyl ester (111)

X 0]

N
= Cl

/O HN O\'<
T

[1-(4-Hydroxycyclohexyl)-1-ethyl-propyl]-carbamic acid tert-buty! ester (from the
preparation of 119) was dried by evaporating twice from toluene. The dried material
was dissolved in dry THF (2.5 mL) and triphenylphosphine (0.63 g, 2.42 mmol), and 7-
chloro-6-hydroxy-1-methoxyisoquinoline (110, 0.39 g, 1.86 mmol) added. Then
Hunig's base (0.24 g, 0.32 mL, 1.86 mmol) was added. The reaction mixture was
cooled to 0 °C and DEAD (0.49 g, 434 i, 2.79 mmol) added dropwise over 1 hour. The
reaction mixture was warmed to 25 °C and stirred overnight.

The reaction mixture was taken up in dichloromethane, washed twice with aqueous 2M
NaOH solution and once with brine. Drying over sodium sulphate followed by filtration
and evaporation gave 1.7 g of crude product which was purified by stirring three times
with 5% ethyl acetate/95% heptane. Combined organic extracts were evaporated to
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give a brown residue which was purified by chromatography on silica gel. Elution with
heptane/ethyl acetate (95:5) gave 113 mg of desired compound. R¢= 1.54 min
(Method 11). Detected mass: 476.2 (M+H").

c) 6{4-[1-Amino-1 -ethyl-propyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one, isomer
2 (Example 122)
o)

HN
Cl

o) NH,

1—(4-[7—Ch|oro-1-methoxyisoquinolin-6yloxy-cyclohexyl)-1-ethyl-propyl]-carbamic acid
tert-butyl ester (111, 113 mg, 0.24 mmol) was dissolved in isopropanol (1.5 mL) and
treated with hydrochloric acid (1M, 1.5 mL). The reaction mixture was heated in a
microwave oven at 100 °C for 30 minutes. Evaporation gave crude product, which was
treated twice with acetonitrile/water and freeze dried to give 63 mg of the desired
product as a colourless hydrochloride salt. R; = 2.45 min (Method 2). Detected mass:
363.3 (M+H").

The following two racemic products were obtained by the same procedure described
for the synthesis of Example 122 using 7-chloro-6-hydroxy-1-methoxyisoquinoline
(110) and the corresponding 1-(4-hydroxycyclohexyl)-1-ethyi]-carbamic acid tert-butyl
ester (prepared analogously to 30). The isolated products are different stereoisomers
as compared to Example 34 and Example 121, therefore named “isomer 2", their

relative stereochemistry, however, was not assigned.

Exam- | Product Chemical Name | [M+H'] | R/ | Meth
ple [min] | od
123 %% o 6-{4-[1-Amino- | 397.12 | 1.74 | 12
HN(\H:@CTO\}/@ 1-phenyl-ethyl]-
o NH, cyclohexyloxy}-
7-chloro-2H-
Isomer 2 . I
isoquinolin-1-
one
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Exam- | Product Chemical Name | [M+H'] [R/ | Meth
ple [min] | od
124 = o 6-{4-[1-Amino- |363.2 |1.76 |21
Hh([;@[ \O\}/\/ 1-methyl-n-
o “ NH, butyl]-cyclo
hexyloxy}-7-
Isomer 2 chloro-2H-
isoquinolin-1-
one '

Example 125 and 126: 6-[3-(1 -Amino-propyl)-3-(4-fluoro-phenyl)-cyclobutyloxy]-7-

chloro-2H-isoquinolin-1-one

a) 3-Cyano-3-(4-fluorophenyl)cyclobutan-1-ol (112)
OH

\\N

F
Methy! lithium-lithium bromide complex (123 mL, 185 mmol) was added dropwise to a
solution of 4-flucroacetonitrile (22 mL, 25 g, 185 mmol) in THF (550 mL) at -70 °C.
After stirring for 1 hour at -70 °C, a solution of epibromhydrin (15.8 mL, 25.3 g, 185
mmol) in THF (125 mL) was added dropwise. The reaction mixture was stirred fora
further hour. Then, at -70 °C, methyl magnésium iodide in ether (3M, 61.7 mL, 185
mmol) was added dropwise and the reaction mixture allowed to warm up gently to
room temperature with stirring overnight. The reaction mixture was then cooled inan
ice bath and dropwise water (30 mL) and then hydrochloric acid (5M) were added. The
acidic solution was saturated with sodium chloride and extracted with methyl t-butyl
ether. The organic phase was then washed with sodium thiosulphate solution and
brine. After drying over sodium sulphate, followed by filtration, the solvent was

removed under reduced pressure to give crude product (33.5 g) as an orange oil. The
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compound was purified by chromatography on silica gel, elution with heptane/ethyl
acetate gave 19.8 g of the desired compound. R; = 3.33 min (Method 3). Detected
mass: 192.1 (M+H").

5  b) 3-Cyano-3-(4-flucrophenyl)cyclobutan-1-yl t-butyldimethylsilyl ether (113)

Uk
_Si
0"\

Sh

F

3-cyano-3-(4-fluorophenyl)cyclobutan-1-ol (112, 19.8 g, 103.6 mmol) was dissolved in
dichloromethane (200 mL) under argon, then 2,6-lutidine (27.78 g, 30.1 mL, 259 mmol)
was added and the solution cooled to 0 °C. tert-Butyldimethylsilyl |

10 trifluoromethanesulphonate (32.9 g, 28.6 mL, 124.3 mmol) was added dropwise and
the stirred reaction mixture was then allowed to warm up to room temperature
overnight. The reaction mixture was washed successively with water, hydrochloric acid
(0.1M), saturated sodium bicarbonate solution and brine before being dried over
sodium sulphate. Filtration and evaporation gave 32.9 g of a yellow oil which was used

15  in the next step without further purification. Ry = 1.30 min (Method 18). Detected mass:
306.3 (M+H").

c) 1-(1-Aminopropyl)-1-(4-fluorophenyl)cyclobutan-3-ol (114)
OH

- NH,

20  3-cyano-3-(4-fluorophenyl)cyclobutan-1-yl-t-butyldimethyisilyl ether (113, 1.55 g, 5.1
mmol) was dissolved in toluene (4 mL) and ethyl magnesium bromide (3.4 mL, 10.2
mmol, 3M in ether) added dropwise. The reaction mixture was then stirred for 30
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minutes at 90 °C. After cooling to 0 °C, the reaction was quenched by addition of
methanol (20 mL) followed by addition of sodium borohydride (384 mg, 10.2 mmol).
After stirring overnight dilute sodium hydroxide was added (50 mL, 1M aqueous
solution) and the mixture extracted with methyl-tert-butyl ether. The organic phase was
stirred with hydrochloric acid (2N, 100 mL) for 4 hours. The aqueous layer was then
washed with methyl-tert butyl ether before being made basic with sodium hydroxide
solution (SM) and extracted with dichloromethane/isopropanol (3/1). Evaporation of the
organic layer gave 900 mg of (114) as a yellow oil. Ry = 1.04 min (Method 10).
Detected mass: 224.2 (M+H").

d) 1-[3-(7-Chloro-1-methoxyisoquinolin-6-yloxy)-cyclobutyl}- 1-(4-fluorophenyl)-
propylamine (115 and 116)

X © F
|
N
= Cl
e} H,N

1-[3-(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclobutyl}-1-(4-fluorophenyl)-
propylamine (2 isomeric mixtures) were prepared from 1-(1-aminopropyl)-1-(4-
fluorophenyl)cyclobutan-3-ol (114) and 7-chloro-6-fluoro-1-methoxyisoquinoline (10) as
described for (109). The two stereoisomers could be separated by silica gel
chromatography, relative stereochemistry was not assigned.

115: Ry = 1.50 min (Method 10). Detected mass: 415.2 (M+H")

116: R, = 1.55 min (Method 10). Detected mass: 415.2 (M+H")

e) 6-[3-(1-Amino-propyl)-3-(4-fluoro-phenyl)-cyclobutyloxy}-7-chloro-2H-isoquinolin-1-
one (Example 125 and 126)

=

HN
Cl

9

S
J
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6-[3-(1-Amino-propyl)—3-(4-ﬂuorophenyl)—cyclobutyloxy]-?-chIoro-2H-isoquinoIin-1-one
(Example 125 and 126) were prepared from 1-[3-(7-chloro-1-methoxyisoquinolin-6-
yloxy)-cyclobutyl}-1-(4-fluorophenyl)-propylamines 115 and 116 as described for
Example 117.

Example 125: R; = 0.94 min (Method 11). Detected mass: 401.1 (M+H").

Example 126: Ry = 1.34 min (Method 10). Detected mass: 401.1 (M+H").

Example 127: 6-[3-(1-Amino-propyl)-3-(4-ﬂuoro-phenyl)—cyclopentyony]-?-chIoro-2H-

isoquinolin-1-one

a) 1-cyano-1-(4-flucrophenyl)cyclopent-3-ene (117)

\
F h

Sodium hydride (14.4 g, 0.36 mol, 60% in oil) was added to ice cooled DMSO (500
mL) under argon and stirred for 10 minutes. 4-Fluoroacetonitrile (22.4 g, 0.16 mol) was
dissolved in DMSO (200 mL) and then added over 15 minutes to the stirred, cooled
sodium hydride mixture. After dropwise addition of cis-1,4-dichlorobutene (17.7 g, 14.9
mL) the mixture was allowed to warm to room temperature and was then stirred
overnight. The reaction was quenched by gentle addition to 1000 mL ice cold water
and followed by extraction with dichloromethane. Evaporation gave crude product
which was taken up in heptane/ethyl acetate (1/1) and washed with water three times.
The organic phase was dried over sodium sulphate, filtered and evaporated to give
33.7 g red oil. This was purified by chromatography on silica gel, elution with
heptane/ethyl acetate (1/2) gave 10.1 g of desired compound 117.

b) 1-(1-aminopropyl)-1-(4-fluorophenyl)cyclopent-3-ene (118)
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1-cyano-1-(4-fluorophenyl)cyclopent-3-ene (117, 1.4 g, 7.48 mmol) was dissolved in

F

toluene (3.5 mL) and ethyl magnesium bromide (5 mL, 15 mmol, 3M in ether) added.
After stirring for 2.5 hours, the reaction mixture was added dropwise to ice cold
methanol (50 mL), followed by sodium borohydride (560 mg, 15 mmol). The mixture
was warmed to room temperature and stirred overnight. The white suspension was
treated with sodium hydroxide solution (aq, 1M, 125 mL) and then extracted with
dichloromethanefisopropanol (3/1). The organic phase was washed with brine, dried
over sodium sulphate and evaporated to give 1.2 g of a yellow oil. This was taken up in
dichloromethane and extracted twice with dilute hydrochloric acid (2M). The combined
aqueous layers were made basic with aqueous sodium hydroxide solution (5M) and re-
extracted with dichloromethane/isopropanol (3/1). Drying over sodium sulphate and
evaporation gave 348 mg of the desired product R; = 2.37 min (Method 2). Detected
mass: 220.1 (M+H").

c) 1-(1-aminopropyl)-1-(4-fluorophenyl)cyclopentan-3-ol (119)
OH

- NH,

1-(1-aminopropyl)-1-(4-fluorophenyl)cyclopent-3-ene (118, 348 mg, 1.6 mmol) was
dissolved in THF at 0 °C under argon. Borane (1.75 mL, 1.75 mmol, 1M in THF) was
added dropwise over 10 minutes. The reaction mixture was allowed to warm to room
temperature before stirring overnight. After cooling to 0 °C, water was added (4 mL),
followed by hydrogen peroxide (0.61 mL, 30% solution in water) and sodium hydroxide
solution (1.75 mL, 1M aqueous solution). After stirring for 5 minutes the mixture was
extracted with ethyl acetate, dried over sodium sulphate and evaporated to give 458
mg of desired product, which was stirred for 15 minutes with dilute hydrochloric acid
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(10 mL, 2M aqueous solution). Evaporation, followed by freeze drying gave 514 mg of
the desired product as mixture of four sterecisomers as a colourless hydrochloride salt.

R; = 1.83, 1.99, 2.36, 2.86 min (Method 2). Detected mass: 203.1 (M-NH3-H,0+H").

d) 1-[3-(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclopentyl]-1-(4-fluorophenyl)-

propylamine (120)
o NH,
)
N
= cl
7~ O F

1-[3-(7-chloro-1-methoxyisoquinolin-6-yloxy)-cyclopentyl]- 1-(4-fluorophenyl)-
propylamine (120) was prepared from 1-(1-aminopropyl)-1-(4-
fluorophenyl)cyclopentan-3-ol (119) and 7-chloro-6-fluoro-1-methoxyisoquinoline (10)
as described for 109. R; = 1.11 min (Method 11). Detected mass: 429.3 (M+H"). The
product was obtained as a mixture of isomers, their relative stereochemistry was not

assigned.

e) 6-[3-(1-Amino-propyl)-3-(4-fluorophenyl)-cyclopentyloxy]-7-chloro-2H-isoquinolin-1-
one (Example 127)
- NH,

HN
Cl

© F

6-[3-(1-Amino-propyl)-3-(4-flucrophenyl)-cyclopentyloxy]-7-chloro-2H-isoquinolin-1-one
(Example 127) was prepared from 1-[3-(7-chloro-1-methoxyisoquinolin-6-yloxy)-
cyclopentyl]-1-(4-fluorophenyl)-propylamine (120) as described for Example 117. The
material was obtained as a mixture of sterecisomers, their relative stereochemistry
was not assigned. R; = 1.34, 1.37 min (Method 10). Detected mass: 415.1 (M+H™).
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C-(1 .4-Dioxa-spiro[4.5]dec-8-yl)-C-(4-methoxy-phenyl)-methylamine (32)

0

Under argon, 4-methoxy-phenylmagnesium bromide (0.5M in THF, 24 mL, 12 mmol)
was added to a solution of 1,4-dioxa-spiro[4.5]decane-8-carbonitrile (1.0 g, 6 mmol) in
THF (100 mL). The mixture was stirred under reflux for 16 hours. The reaction mixture
was then cooled to 0 °C. Saturated sodium sulphate solution was added dropwise until
no more precipitate formed. The precipitate was removed by filtration and washed with
THF. The combined organic phases were stirred with sodium borohydride (452 mg, 12
mmol) overnight at 25 °C. The reaction mixture was then diluted with t-butyl methyl
ether (100 mL) and treated with 0.05M aqueous hydrochloric acid (three times with 100
mL). The combined aqueous phases were adjusted to alkaline pH with a 6M aqueous
sodium hydroxide solution with cooling, before extraction with dichloromethane gave a
solution of the desired product which was used directly in the next stage. R, = 0.74 min
(Method 5). Detected mass: 278.2 (M+H").

[(4-Methoxy-phenyl)-(4-oxo-cyclohexyl)-methyl]-carbamic acid tert-butyl ester (33)

N\g/0\|<

-
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With cooling di-tert.-butyl dicarbonate (1.31 g, 6 mmol) and triethylamine (0.83 mL, 6
mmol) were added to the crude solution of C-(1,4-dioxa-spiro[4.5]dec-8-yl)-C-(4-
methoxy-phenyl)-methylamine (32) from the previous stage. After stirring overnight, the
reaction was worked up by extraction with dichloromethane and washing with 1M HCI.
The aqueous layer was treated with 1M NaOH solution to basic pH and then extracted
with dichloromethane. After washing the combined organic phase with brine, and
drying over sodium sulphate, the organic phase was evaporated to give crude product
which was chromatographed on silica gel. Elution with ethyl acetate/hexane (30/70)
gave 110 mg of the desired product. R; = 4.42 min (Method 6). Detected mass: 278.1

(M-isobutene+H").

[(4-Hydroxy-cyclohexyl)-(4-methoxy-phenyl)-methyl]-carbamic acid tert-butyl ester (34)

N\([)]/O\K

7

OH

Sodium borohydride (12 mg, 0.34 mmol) and 2 drops methanol were added to a
solution of [(4-methoxy-phenyl)-(4-oxo-cyclohexyl)-methyl}-carbamic acid tert-butyl
ester (33, 110 mg) in THF (5 mL). After stirring for 7 hours the reaction was worked up
by washing the solution with saturated sodium bicarbonate solution and brine. After
drying the organic phase over sodium sulphate, followed by filtration, evaporation gave
101 mg of the desired cis/trans isomer mixture (34) as a colourless solid, which was
used directly in the next stage. R, = 1.36, 1.39 min (Method 5). Detected mass: 219.2
(M-C4Hs - CO, -H,0Y).

4-[Amino-(4-methoxy-phenyl)-methyl]-cyclohexanol (35)
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Trifluoroacetic acid (0.31 mL) was added to a solution of [(4-hydroxy-cyclohexyl)-(4-
methoxy-phenyl)-methyl]-carbamic acid tert-butyl ester (34, 101 mg) in
dichloromethane (6 mL). After stirring for 2 hours, 2M hydrochloric acid (3 mL) was
added. Evaporation gave crude product as a colourless solid. Water and acetonitrile
were added and the mixture was concentrated and then freeze dried to give 83 mg of
4-{amino-(4-methoxy-phenyl)-methyl]-cyclohexanol (35) as the hydrochloride salt. R; =
0.71 min (Method 5). Detected mass: 219.2 (M-NH,").

C—[4-(1-Benzy|oxy-7—chloro-isoquinolin-6-y|oxy)-cyclohexyl]-C-(4-methoxy—phenyI)-
methylamine (36 and 37).

SSasUsaiecnclen

4-[Amino-(4-methoxy-pheny)-methyl]-cyclohexanol (35, 83 mg, 0.3 mmol) was
evaporated twice to dryness from toluene. The residue was dissolved in
dimethylacetamide (1 mL) and the solution added dropwise to a suspension of sodium
hydride, (37 mg, 0.92 mmol, 60% in mineral oil) in dimethyl acetamide (2 mL) under
argon. After stirring for 1 hour a solution of 1-benzyloxy-7-chloro-6-fluoroquinoline (38,
62 mg, 0.21 mmol) in dimethylacetamide (2 mL) was then added dropwise and the
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mixture stirred overnight. Then mixture was then treated with water (6 mL) to quench
the reaction. Product was isolated by extraction with dichloromethane/isopropanol(3:1)
and the crude product was then obtained by evaporation of the organic phase under
reduced pressure. Purification by column chromatography (silica gel, 5% methanol in
dichloromethane) gave 40 mg of the earlier eluting isomer 1 (36) and 40 mg of the later
eluting isomer 2 (37), both as colourless solids. The relative stereochemistry was not
assigned. |

36: R, = 1.46 min (Method 5). Detected mass: 503.2 (M+H").

37: Ry = 1.51 min (Method 5). Detected mass: 503.2 (M+H").

Example 35 and Example 36: 6-{4-[Amino-(4-methoxy-phenyl)-methyl]-cyclohexyloxy}-

7-chloro-2H-isoquinolin-1-one

Q@E 0

A 2M aqueous solution of hydrochloric acid (3.8 mL) was added to a solution of C-[4-
(1-benzyloxy-?-chIoro-isoquinolin-6—y|oxy)—cyclohexyl]—C-(4—methoxy-phenyl)—
methylamine (36, 40 mg, 0.08 mmol) in isopropanol (4 mL). The reaction mixture was
stirred overnight. Isopropanol was removed under reduced pressure and the remaining
aqueous solution freeze dried to give crude product as an amorphous powder. This
was treated twice with acetonitrile/water and freeze dried to give the desired product
as a colourless hydrochloride salt. The relative stereochemistry was not assigned.
Example 35: R = 2.56 min (Method 1). Detected mass: 396.2 (M- -NH,")

Example 36 was synthesized analogously starting from 37: R = 2.86 min (Method 1).
Detected mass: 396.2 (M-NH3+H")

The following four products were obtained by the same procedure described for the
synthesis of example 35 and example 36 using 1-benzyloxy-7-chloro-6-
fluoroisoquinoline and the corresponding 4-[amino-phenyl-methyl]-cyclohexanols,
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using the respective phenyl Grignard reagents and 1,4-dioxa-spiro[4.5]decane-8-

carbonitriles.

Ex.
No.

Product

Chemical Name

[M+H']

iso-
mer

Ry
[min]

Meth
-od

37

6-{4-[Amino-(4-
fluoro-phenyl)-
methyl]-cyclo
hexyloxy}-7-
chloro-2H-
isoquinolin-1-

one

401.2

2.61

38

6-[4-(Amino-p-
tolyl-methyl)-
cyclohexyloxy]-
7-chloro-2H-
isoquinolin-1-

one

397.2

2.69

39

6-[4-(Amino-p-
tolyl-methyl)-
cyclohexyloxyl-
7-chloro-2H-
isoquinolin-1-
one

397.0

2.63

40

6-[4-(Amino-
phenyl-methyl)-
cyclohexyloxy}-
7-chloro-2H-
isoquinolin-1-

one

383.2

2.51

P

e

o
i
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Alternative synthesis of Example 40: 6-[4-(Amino-phenyl-methyl)-cyclohexyloxy}-7-

chloro-2H-isoquinolin-1-one

a) 4-Hydroxy-cyclohexanecarbonitrile (121)
CN

OH

A solution of 10.0 g (59.8 mmol) of 4-cyanocyclohexanone cyclic ethylene acetal in a
mixture of 80 mL of acetic acid and 20 mL of water was heated in the microwave oven
at 130 °C for 20 min. The mixture was cooled to room temperature and slowly poured
onto 2.2 L of cold saturated aqueous sodium bicarbonate solution. The mixture was
extracted twice with dichloromethane, the organic phase was dried over magnesium
sulphate, filtered, 100 mL of ethanol were added and the dichloromethane was
removed in vacuo. To the solution were then added 2.0 g (52.9 mmol) of sodium
borohydride and the mixture was stirred at room temperature overnight. The reaction
mixture was quenched with water, and extracted twice with dichloromethane. The
combined organic layer was concentrated in vacuo to give 6.4 g of 4-hydroxy-
cyclohexanecarbonitrile as a mixture of cisftrans isomers in a purity sufficient for
further conversion. Ry= 0.14 min (Method 18). Detected mass: 126.1 (M+H").

b) 4—(tert-Butyl-dimet_hyl-silanyloxy)-cyclohexane-carbonitriIe (122)
CN

0
s

6.4 g (51.1 mmol) of 4-hydroxy-cyclohexanecarbonitrile (121) were dissolved in 120
mL of dichloromethane, cooled to 0 °C and 14.9 mL (13.7 g, 128 mmol) of 2,6-lutidine

o
&

U

§
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and 15.4 mL (14.9 g, 56.2 mmol) of tert-butyldimethylsilyltrifluoromethanesulfonate
were added. The reaction mixture was stirred for 16h at room temperature, then
additional 5.0 mL of tert-butyldimethylsilyltrifluoromethanesulfonate were added and
stirring continued for 1 h. The reaction mixture was diluted with 100 mL of
dichloromethane and washed with 100 mL of water, 80 mL of saturated aqueous
sodium bicarbonate solution and 50 mL of brine. The organic phase was dried over
magnesium sulphate, filtered, concentrated in vacuo and purified by silica gel
chromatography (heptanes:ethyl acetate) to give 9.76 g of the desired product. Ry=
0.95 min (Method 18). Detected mass: 240.1 (M+H*).

¢) 4-(Amino-phenyl-methyl)-cyclohexanol (123)

NH,

OH
417 mg of 4-(Amino-phenyl-methyl)-cyclohexanol (123) as mixture of diastereoisomers
was synthesized using the sequence described for the synthesis of 93, starting from
700 mg of 4-(tert-butyl-dimethyl-silanyloxy)-cyclohexanecarbonitrile (122) and 2.09 mL
(5.85 mmol) of phenylmagnesium bromide. R; = 0.43 min (Method 18). Detected mass:
206.1 (M+H").

d) 6-[4-(amino-phenyl-methyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one (Example

40)
_ o)
HN
Cl
0 NH,

Example 40 was synthesized using the reaction sequence as decribed for the
synthesis of Example 1. 240 mg of 4-(amino-phenyl-methyl)-cyclohexanol (123) and

{

2
<L

Lo

7
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272 mg of 7-chloro-6-fluoro-1-methoxy-isoquinoline (10) were used to give 51 mg of
Example 40 as its hydrochloride. R; = 1.34 min (Method 10). Detected mass: 383.1
(M+H"). 28 mg of the other isomer of 4-(amino-phenyl-methyl)-cyclohexanol (Example
128) were also isolated as its hydrochloride. R; = 1.31 min (Method 10). Detected
mass: 383.1 (M+H"). Separation of the two isomers was accomplished by silica gel

chromatography after coupling of aminoalcohol 123 and 10. Relative stereochemistry

was not assigned.

The following examples were obtained in a similar fashion as described for the

alternative preparation of Example 40, using the corresponding isoquinolines and 4-

(amino-methyl)-cyclohexanols (prepared following the sequence described for the

synthesis of 123) as starting materials:

Ex.-
No.

Product

Chemical Name

[M+H']

Ry Meth
[min] | od

Iso-
mer

129

6-[4-(1-Amino-
propyl)-cyclo
hexyl oxy]-7-
chloro-2H-iso

quinolin-1-one

335.1

1 124 |10

130

6-[4-(1-Amino-
propyl)-cyclo
hexyloxy]-7-
chloro-2H-iso
quinolin-1-one

3356.1

2 1.19 [ 10

131

6-[4-(Amino-
cyclopropyl-
methyl)-cyclo
hexyloxy]-7-
chloro-2H-iso
quinolin-1-one

347.2

1 2.38 |2
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methyl)-

one

6-[4-(Amino-

0 cyclopropyl-
=z
NH,
HN

cyclohexyloxy]-
7-chloro-2H-

isoquinolin-1-

347.2 |2

2.36

The following racemates were separated by HPLC, using a chiral column. Absolute

stereochemistry was not determined, the earlier eluting enantiomer was designated to

be enantiomer one. In case of Example 41 and Example 42, enantiomeric separation
was performed on stage of the racemic O-benzy! protected precursor (1-{trans-4-(1-
benzyloxy-?—chIoro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-1-phenyl-methylamine)
and the final products were liberated after separation, using the standard procedure

described above. In the case of Example 41 and Example 42, data for retention times

is given for said protected compounds.

Example | Racemate | Enantiomer | Method | R; chiral
[min]

41 21 1 B 6.84
42 21 2 B 9.01
43 01 1 A 6.18
44 01 2 A 9.22
45 03 1 A 4.98
46 03 2 A 7.056
47 26 1 A 6.24
48 26 2 A 8.87
49 24 1 A 4.56
50 24 2 A 7.96
51 37 1 C 5.63
52 37 2 C 8.12
53 32 1 A 11.60
54 32 2 A 15.03
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The enantiomers obtained from these examples by separation of the racemate are
trans—6-[4-((S)-Amino-phenyl-methyl)-4-phenyl-cyclohexyloxy]-?-chloro-2H-isoquinolin-
1-one,
trans—6-[4-((R)—Amino-phenyl—methyl)-4-phenyl-cyclohexyloxy]—?—ch|oro-2H-isoquinolin-
1-one,
cis-6-[4-((S)-1-Amino—propyl)-4-phenyl—cyclohexyloxy]-?—chIoro—2H-isoquinolin-1-one,
cis-6-[4-((R)-1-Amino—propyl)—4-phenyl—cyc|ohexyloxy]—7-chIoro-2H-isoquinolin-1 -one,
cis-6-[4-((S)-Amino—cyclopropyl-methyl)-4—phenyl-cyclohexyloxy]-?—chIoro-2H-
isoquinolin-1-one, '
cis-6-[4-((R)-Amino-cyclopropyl—methyl)—4-phenyl-cyclohexyloxy]—?—chloro—2H—
isoquinolin-1-one, ‘
cis-6-[4-((R)-Amino-cyclopropyl—methyl)-4-phenyl-cyclohexyloxy]—?-chIoro-2H-
isoquinolin-1-one,
cis-6-[4-((S)-Amino-cyclopropyl-methyl)-4-phenyl—cyclohexyloxy]—7-chloro—2H-
isoquinolin-1-one,

cis-6-[4-((S)-1 —Amino—ethyl)-4-phenyl-cyclohexyloxy]-?-chIoro-2H-isoquinolin—1 -one,
cis-6-[4-((R)—1-Amino—ethyl)—4-phenyl—cyclohexyloxy]~7-chIoro-2H-isoquinolin-1-one,
6—{4-[(8)—Amino-(4-ﬂuoro-phenyl)—methyl]-cyclohexyloxy}-?-chIoro-2H-isoquinoIin-1 -
one,
6-{4-[(R)—Amino-(4-ﬂuoro-pheny|)-methy!]-cycIohexyloxy}-?-chIoro-2H-isoquinoIin-1 -
one,

cis—6—[4—((R)-1-Amino—propyl)-4-phenyI-cycIohexonxy]-?-chIoro-2H-isoquino!in-1 -one,
and
cis-6-[4-((S)-1-Amino-propyl)-4—phenyl-cyclohexyloxy]—?—chIoro—2H-isoquinolin-1—one.
(enantiomers have not been assigned to “Enantiomer 1” or “Enantiomer 2",

respectively)

LC/MS-Methods:

Method 1:
Stationary phase: Waters XBridge C18
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Gradient:

Flow:

Method 2:

Stationary phase:

Gradient:

Flow:

Method 3:

Stationary phase:

Gradient:

Flow:

Method 4:

Stationary phase:

Gradient:

Flow:

Method 5

Stationary phase:

Gradient:

Flow:

Method 6:

Stationary phase:

PCT/EP2009/004421
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ACN+0.05% TFA : H,0+0.05% TFA
5:95(0 min) to 5:95(0.3 min) to 95:5(3.5 min) to 95:5(4 min)

1.3 mU/min

Col YMC Jsphere 33 x 2.1
ACN+0.05% TFA : H,0+0.05% TFA
2:98(0 min) to 2:98(1 min) to 95:5(5 min) to 95:5(6.25 min)

1 mU/min

Waters XBridge C18

ACN+0.1% FA : H,0+0.1% FA

3:97(0 min) to 60:40(3.5 min) to 98:2(4.0 min) to 98:2(5.0
min) to 3:97(5.2 min) to 3:97(6.5 min)

1.3 mL/min

YMCJsphere H80, 33x2

H,0+0.1% FA : ACN+0.08% FA

95:5 (0 min) to 5:95(2.5 min) to 5:95(3 min)
1.3 mUmin

Col YMC Jsphere ODS H80 20 x 2

ACN : H,0+0.05% TFA

4:96(0 min) to 95:5(2.0 min) to 95:5(2.4 min)
1 mU/min

WatersXBridge C18
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Gradient:

Flow:

Method 7:

Stationary phase:

Gradient:

Flow:
Method 8:

Stationary phase:

Gradient:

Flow:

Method 9:

Stationary phase:

Gradient:

Flow:

Method 10:

Stationary phase:

Gradient:

Flow:

Method 11:

Stationary phase:

PCT/EP2009/004421
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H,0+0.1% FA : ACN+0.08% FA

97:3(0 min) to 40:60(3.5 min) to 2:98(4 min) to 2:98
(5 min) to 97:3(5.2min) to 97:3(6.5min)

1.3 mbL/min

Column Acquity BEH C18, 50x2.1 mm, 1.7 pym

H,0+0.05% TFA : ACN+0.035% TFA

98:2(0 min) to 0:100(1.6 min) to 0:100(2.1 min) to 98:2(3
min)

1 mL/min

Column Gemini C18, 30x4.6 mm, 3 pm
H,0+0.1% FA : ACN+0.1% FA
95:5(0 min) to 0:100(5.5 min) to 0:100(7.5 min)

1 mb/min

Column Gemini C18, 30x4.6 mm, 3 pm
H,0+0.1% FA : ACN+0.1% FA
95:5(0 min) to 95:5(1 min) to 0:100(9 min) to 0:100(12 min)

1 mLU/min

Merck Chromolith fast Grad

H,0+0.05% TFA : ACN+0.035% TFA

98:2(0 min) to 98:2(0.2 min) to 2:98 (2.4 min) to 2:98
(3.2min) to 98:2(3.3min) to 98:2(4 min)

2 mU/min

Waters Aquity SDS
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Gradient:

Flow:

Method 12:
Stationary phase:
Gradient:

Flow:

Method 13:
Stationary phase:
Gradient:

Flow:

Method 14:
Stationary phase:
Gradient:

Flow:

Method 15:

Stationary phase:

Gradient:

Flow:

PCT/EP2009/004421
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H,0+0.1% FA : ACN+0.08% FA

95:5(0 min) to 5:95(1.1 min) to 5:95 (1.7 min) to 95:5
(1.8min) to 95:5(2.0min)

0.9 mU/min

WatersXBridge C18

H,0+0.05% TFA : ACN+0.05% TFA

95:5(0 min) to 95:5(0.2 min) to 5:95(2.4 min) to 5:95
(3.5 min) to 95:5(3.6min) to 95:5(4.5min)

1.7 mL/min

WatersXBridge C18

H,0+0.05% TFA : ACN+0.05% TFA

95:5(0 min) to 95:5(0.2 min) to 5:95(2.4 min) to 5:95
(3.2 min) to 95:5(3.3min) to 95:5(4.0min)

1.7 mUmin

WatersXBridge C18

H,0+0.05% TFA : ACN+0.05% TFA

95:5(0 min) to 95:5(0.1 min) to 5:95(3.3 min) to
95:5(3.85min) to 95:5(4.3min)

1.7 mL/min

Luna 3p C18(2) 10 x 2.0 mm
ACN : H,0+0.05% TFA
7:93(0 min) to 95:5(1.2 min) to 95:5(1.4 min)

1.1 mUmin
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Method 16:

Stationary phase:

Gradient:

Flow:

Method 17:

Stationary phase:

Gradient:

Flow:

Method 18:

Stationary phase:

Gradient:

Flow:

Method 19:

Stationary phase:

Gradient:

Flow:

Method 20:

Stationary phase:

Gradient;

PCT/EP2009/004421
(00174
164

Merck Chromolith fast Grad

H,0+0.05% TFA : ACN+0.05% TFA

98:2(0 min) to 98:2(0.2 min) to 2:98 (2.4 min) to 2:98
(3.2min) to 98:2(3.3min) to 98:2(4 min)

2.4 mL/min

Luna 3p C18(2) 10 x 2.0 mm (??7?7?)

ACN : H,0+0.05% TFA

20:80(0 min) to 95:5(0.8 min) to 95:5(1.4 min) to 20:80(1.45
min)

1.1 mLU/min

Luna 3u C18(2) 10 x 2.0 mm

ACN : H,0+0.05% TFA

7:93(0 min) to 95:5(1.2 min) to 95:5(1.4 min) to 7:93(1.45
min)

1.1 mU/min

Col YMC Jsphere ODS H80 20 x 2

ACN : H,0+0.05% TFA

4:96(0 min) to 95:5(2.0 min) to 95:5(2.4 min) to 4:96 (2.45
min)

1 mL/min

WatersXBridge C18, 4.6, 6 x 50 2.5y
Water+0.05%TFA:ACN+0.05%TFA
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Flow
Method 21:

Stationary phase:
Gradient:

Flow

PCT/EP2009/004421
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95:5(0 min) to 5:95(2.6 min) to 5:95(3.0 min) to 95:5(3.10
min) to 95:5 (4 min)
1.7 mL/min

WatersXBridge C18, 4.6, 6 x 50 2.5
Water+0.05%TFA:ACN+0.05%TFA

95:5(0 min) to 95:5(0.2 min) to 5:95(2.4 min) to 5:95(3.5
min) to 95:5(3.6 min) to 95:5(4.5 min)

1.7 mL/min

Methods for chiral resolution

Method A:
Stationary phase:
Eluent:

Flow:

Detection:

Method B:
Stationary phase:
Eluent:

Flow:

Detection:

Method C:
Stationary phase:
Eluent:

Flow:

Detection:

Chiralpak AD-H, 250x4.6 mm
MeOH:iPrOH 2:1 + 0.1% diethylamine
1 mL/min

249 nM

Chiralpak AD-H, 250x4.6 mm

Heptane:EtOH:MeOH (5:1:1), column preconditioned with
0.1% diethylamine

1 mL/min

249 nM

Chiralpak AD-H, 250 x 4,6mm.
MeOH:EtOH (1:1) + 0.1% diethylamine.
1 mL/min

249 nM

0001%S
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Determination of Rho kinase inhibition
To measure Rho-kinase inhibition, IC5q values were determined according to the

following protocol:

Active human recombinant ROCK |l (N-terminal His6-tagged recombinant human
ROCK-II residues 11-552) was purchased from Millipore GmbH, Schwalbach,
Germany. The peptide substrate, Fluorescein-AKRRRLSSLRA-COOH, was obtained
from JPT Peptide Technologies, Berlin, Germany. Adenosine-5'-triphosphate (ATP),
bovine serum albumine (BSA), dimethylsulphoxide (DMSO), 4-(2-
Hydroxyethyl)piperazine-1-ethanesuifonic acid (Hepes), Brij-35, dithiothreitol (DTT)
and Pluronic F-68 were purchased from Sigma-Aldrich, Munich, Germany.
Tris(hydroxymethyl)-aminomethane (Tris), magnesium chloride, NaOH, 1M HCl and
EDTA were obtained from Merck Biosciences, Darmstadt, Germany. "Complete"
protease inhibitor was from Roche Diagnostics, Mannheim, Germany.

Test compounds were diluted to the appropriate concentrations in buffer 1 (25 mM
Tris-HCI, pH 7.4, 5 mM MgCI2, 2 mM DTT, 0.02 % (w/v) BSA, 0.01 % Pluronic F-68
and 3 % DMSO). The ROCK Il enzyme was diluted to a concentration of 100 ng/mL in
buffer 2 (25 mM Tris-HCI, pH 7.4, 5 mM MgCI2, 2 mM DTT and 0.02 % (w/v) BSA).
The peptide substrate and ATP were diluted to concentrations of 3 uM and 120 pM,
respectively, in the buffer 2. Two pi of the compound solution were mixed with 2 pl of
the diluted enzyme in a 384-well small volume microtiter plate (Greiner, Bio-One,
Frickenhausen, Germany), and the kinase reaction was initiated by addition of 2 ! of
the solution containing peptide substrate and ATP. After 60 min incubation at 32 °C,
the reaction was stopped by addition of 20 pl of a solution containing 100 mM Hepes-
NaOH, pH 7.4, 0.015 % (v/v) Brij-35, 45 mM EDTA and 0.227 % chip coating reagent 1
(Caliper Lifescience Inc, Hopkinton, MA). Phosphorylation of the substrate peptide was
then detected on a Caliper 3000 instrument essentially as described by Pommereau et
al (J. Biomol. Screening 9(5), 409-416, 2004). Separation conditions were as follows:
Pressure -1.3 psi, upstream voltage -1562 V, downstream voltage -500 V, sample sip
time 200 ms. Positive controls (buffer 1 instead of compound) and negative controls
(buffer 1 instead of compound and buffer 2 instead of ROCK |l) were run in parallel on

each plate.

CO0LY
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The following products/compounds were tested in said assay by using the respective

form (salt or free base) obtained as in the examples described above and the following

activities were measured

Example

No. plC50

1 +++++++
2 +++++++
3 +++++++
4 +4++++++
5 +++++++
6 +++++++
7 +++++++
8 +++++++
9 +++++++
10 +++++++
11 ++++++
12 +++++
13 ++4+++4+
14 ++++4+
15 +++++++
16 ++++++
17 ++++++
19 +4++++
20 ++++++
22 ++++4++
24 +++++++
25 +++++++
26 +++++++
27 ++++++
28 +++++++

1 pa

ol
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Example

No. plC50

29 +++++++
31 ++++++
32 +H++++
34 ++++4+
35 +H+Hdbt
36 T rrrtie
37 +++++++
38 +++++++
39 ++++++
40 +++++
41 +++++
42 +++4+++
44 +++++++
45 R
46 +H++++
51 -
52 +++++++
53 +H++++
54 +++++
55 +++++++
56 F++++++
57 ++4+++++
58 +++++++
59 ++++++4
60 +++++++
61 +++++
62 +++++++
63 +++++++
64 +++++++

PCT/EP2009/004421 G ’L} O

4(9{»

L
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Example

No. plC50
65 +++++
66 +++++
67 +++++
69 ++++4+4+
70 +++++++
77 +4++++4++
82 +++++++
83 +++++
84 +++++
85 +++++
86 +++4++
87 +H++++
88 +4++++
89 +++++
90 +++++
92 +++++
94 +++++
97 +++++;+
99 ++4+++++
100 +++++++
101 +++++
109 ++++++
110 +4++++
111 ++++++
114 +++++++
115 +++++
116 ++++++
117 ++++++
118 ++4+++
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Example

No. plC50

119 +++++
120 +++++
121 ++++++
122 ++++++
123 ++++++
124 +4+++++
125 +++++
126 +4+4+++
128 +++++
129 ++++++
130 ++++++
131 +++++

PCT/EP2009/004421

it

~

The given activity is denoted as the negative decadal logarithm of the IC50 (pIC50) as

follows:

" | plC50 <3.0
++; 3.0<plCg0<4.0
4 4.0<plCs0<5.0
+H++: 5.0<plCg0 <6.0
FUFRFET 6.0<piC50<7.0
+H++++ 7.0<plC50<8.0
+++++++; 8.0 < pIC50

Determination of Protein Kinase A and Protein Kinase G inhibition

To measure PKA and PKG1-beta inhibition, IC5¢ values were determined according to

the following protocol:

H

]

P
Y
X

o

0
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Active recombinant human PKG1-beta (full-length, with N-terminal His-tag) was
purchased from Millipore GmbH, Schwalbach, Germany. Active recombinant human
PKA (residues 1-351, N-terminal His-tag) was obtained from Invitrogen, Karisruhe,
Germany. The peptide substrate, Fluorescein-AKRRRLSSLRA-COOH, was obtained
from JPT Peptide Technologies, Berlin, Germany. Adenosine-5'-triphosphate (ATP),
bovine serum albumine (BSA), dimethylsulphoxide (DMSO), 4-(2-
Hydroxyethyl)piperazine-1-ethanesulfonic acid (Hepes), Brij-35, dithiothreitol (DTT)
and Pluronic F-68 were purchased from Sigma-Aldrich, Munich, Germany.
Tris(hydroxymethyl)-aminomethane (Tris), magnesium chloride, NaOH, 1M HCl and
EDTA were obtained from Merck Biosciences, Darmstadt, Germany. "Complete”

| protease inhibitor was from Roche Diagnbstics, Mannheim, Germany.

Test compounds were diluted to the appropriate concentrations in buffer 1(25 mM
Tris-HCI, pH 7.4, 5 mM MgCI2, 2 mM DTT, 0.02 % (w/v) BSA, 0.01 % Pluronic F-68
and 3 % DMSO). PKG1-beta and PKA were diluted to concentrations of 150 ng/ml and
30 ng/ml, respectively, in buffer 2. The peptide substrate and ATP were diluted to
concentrations of 3 pM and 120 uM, respectively, in the buffer 2. Two pl of the
compound solution were mixed with 2 pl of the diluted enzyme in a 384-well small
volume microtiter plate (Greiner, Bio-One, Frickenhausen, Germany), and the kinase
reaction was initiated by addition of 2 pl of the solution containing peptide substrate
and ATP. After 60 min incubation at 32 °C, the reaction was stopped by addition of 20
yl of a solution containing 100 mM Hepes-NaOH, pH 7.4, 0.015 % (v/v) Brij-35, 45 mM
EDTA and 0.227 % chip coating reagent 1 (Caliper Lifescience Inc, Hopkinton, MA).

'Phosphorylation of the substrate peptide was then detected on a Caliper 3000

instrument essentially as described by Pommereau et al (J. Biomol. Screening 9(5),
409-416, 2004). Separation conditions were as follows: Pressure -1.3 psi, upstream
voltage -1562 V, downstream voltage -500 V, sample sip time 200 ms. Positive
controls (buffer 1 instead of compound) and negative controls (buffer 1 instead of
compound and buffer 2 instead of kinase solution) were run in parallel on each plate.
The following products/compounds were tested in said assay by using the respective
form (salt or free base) obtained as in the examples described above and the following

activities were measured.



WO 2009/156100

PCT/EP2009/004421

060182

172
Example
No. Selectivity against PKA Selectivity against PKG
1 >1000 >1000
2 >1000 >1000
3 >1000 >300
4 >1000 >100
5 >1000 >300
6 >1000 >300
7 >1000 >300
8 >1000 >300
9 >1000 >100
10 >100 >100
11 >300 >10
12 >100 >10
13 >300 >100
14 >100 >100
15 >1000 >300
16 >300 >100
17 >300 >100
19 >100 >100
20 >100 >100
22 >300 >100
24 >1000 >300
25 >1000 >100
26 >1000 >300
27 >100 >10
28 >1000 >1000
29 >1000 >1000
31 >300 >100
32 >1000 >300
34 >300 >10
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Example
No. Selectivity against PKA Selectivity against PKG
35 >1000 >100
36 >300 >300
37 >1000 >300
38 >1000 >300
39 >100 >100
41 >10 >10
42 >300 >300
44 >1000 >1000 ‘
45 >1000 >100
46 >1000 >1000
51 >100 >10
52 >1000 >300
53 >100 >100
55 >1000 >300
56 >1000 >300
57 >1000 >300
58 >1000 >100
59 >1000 >300
60 >1000 >100
61 >10 >1
62 >1000 >300
63 >1000 >300
64 >1000 >100
66 >10 >10
69 >1000 >300
70 >1000 >1000
77 >1000 >300
82 >1000 >1000
83 >100 >10

0163
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Example

No. Selectivity against PKA Selectivity against PKG
84 >100 >10
85 >100 §10
86 >10 >10
87 >1000 >100
88 >10 . >10
97 >1000 >300
99 >1000 >100
100 >1000 >1000
109 >300 >100
110 >300 >100
114 >1000 >1000
116 >100 >10
117 >300 >10
120 >100 >10
121 >100 >10
122 >300 >10
123 >100 >10
124 >100 >10
125 >10 >10
128 >10 >10
129 >100 >10
130 >300 >10
131 >10 >10
132 >100 >10
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Claims
1. A compound of the formula (1)
R3 ~ |
N
Ry Rg
wherein

R is H, OH or NHp;

R3 is H, halogen, CN, (C4-Cg)alkyl, OH, NHo, or NHR';

Rg4 is H, halogen, hydroxy, CN, (C1-Cg)alkyl, R’, or (C1-Cg)alkylene-R’;
Rg is H, halogen, CN, (C1-Cg)alkyl, or R’;

R7is H, halogen, CN, (C4-Cg)alkyl, 0-(C1-Cg)alkyl, R’, or SO2-NH3;
Rg is H, halogen or (C1-Cg)alkyl;

Rgis

R,

OH,

halogen,

(C1-Ceg)alkyl,

0O-(C4-Cg)alkyl,
(Cq-Cg)alkylene-R’,

0G0

i

&9
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(C2-Cglalkenyl,

(C2-Ceg)alkynyl,
(C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CH[R']2,
(C1-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C4-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]o,
(C1-Cg)alkylene-C(O)N[R']2:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
COOH,

C(0)0-(C1-Cg)alky!,

C(O)OR’

C(0)(C1-Cg)alkyl,

C(O)R,,

C(O)NH2,

C(O)-NH-(C2-Cg)alkenyl,
C(0O)-NH-(C2-Cg)alkynyl,
C(O)NH-(C1-Cg)alkyl,

C(O)NHR’,
C(O)-NH(C1-Cg)alkylene-R’,
C(O)N[(C1-Cg)alkyl]R’
C(O)NI(C1-Cp)alkyl]2,
C(0)-(C4-Cg)alkylene-R’, or
C(0)O(C1-Cg)alkylene-R’;

PCT/EP2009/004421
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Reg is absent;
or is one (C4-Cg4)alkylene bound to the cycloalkyl ring, in which the (C1-C4)alkylene

forms a second bond to a different carbon atom of the cycloalkyl ring to form a bicyclic
ring system,
wherein in the bicyclic ring system optionally one or two carbon atomes are replaced

by a group independently selected from O, N-R15, S, SO or SOy,

or,ifmandsare2 mis3andsis1,ormis4andsisO,
Rg is CH2-CH-(CH2)2 which is bound with one CHpo to the cycloalkyl ring and the two

other CH2 are bound to different carbon atoms of the cycloalkyl ring;

and, ifmis 3andsis 3,
Rg are two methylene groups bound to different carbon atoms of the cycloalkyl ring,

wherein the methylene groups or the CHp-CH-(CH2)2 group are bound to carbon

atoms of the cycloaalkyl ring such that they form an adamantane system of the formula

wherein L can be bound to any secondary or tertiary carbon atom and
wherein the bicyclic ring system or adamantane system is unsubstituted or optionally
substituted by Rg;

Rqg is

H,

(Ce-C1o)anyl,

O-(Cg-C1p)aryl,
0-(C4-Cg)alkylene-(Cg-C10)amyl, or

167
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(C5-C1g)heteroaryl, wherein (Cg-C1g)aryl or (C5-Cqg)heteroaryl are unsubstituted or

substituted,;

Rq1is

H,

(C1-Cg)alkyl,

(C4-Cg)alkylene-R’,

(C3-Cg)cycloalkyl,

(C5-Cqp)heteroaryl,

(C3-Cg)heterocycloalkyl,

(Ce-C1p)aryl;

or R11 and Rq2 together with carbon atom to which they are attached form a (C3-

Cg)cycloalkyl or a (C3-Cg)-heterocycloalkyl ring;

Rq2is

(C4-Celalkyl,

(C3-Cg)cycloalkyl,

(C5-C1p)heteroaryl,

(C3-Cg)heterocycloalkyl, or

(Ce-C10)aryl;

or Rq2 is H, provided that r = 2 and the other R{2 is not H;

or R11 and R{2 together with carbon atom to which they are attached form a (C3-
Cg)cycloalky! or a (C3-Cg)-heterocycloalkyl ring;

R13 and R14 are independently of each other
H,

R,

(Cq-Cg)alkyl,
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(C1-Cg)alkylene-R',
(C1-Cg)alkylene-O-(C 1-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CH[R]2,
(C1-Cg)alkylene-C(O)-R’,
(C1-Cg)alkylene-C(O)NH2,
(C1-Ce)alkylene-C(O)NH-R’,
(C4-Cg)alkylene-C(O)NH-(C4-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,
(C1-Cg)alkylene-C(O)N[R']2,
(C1-Cg)alkylene-C(0)0O-(C1-Cg)alkyl,
C(0)0-(Cq-Cpg)alkyl,

C(O)OR|,

C(O)(C1-Cg)alkyl,

C(O)R,

C(O)NH-(C4-Cg)alkyl,

C(O)NHR’,

C(O)N[(C1-Cg)alkylIR’
C(O)N[(C1-Cg)alkyll2,
C(0)-(C1-Cg)alkylene-R',
C(0)0O(C1-Cg)alkylene-R’, or

R13 and Rq4, together with the N-atom to which they are attached, form a (C3-Cg)

heterocycloalkyl;

R1s is H or (C1-Cg)alkyt;

nis0, 1,2, 3or4,

PCT/EP2009/004421
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mis1,2, 6 3o0or4;
sis0,1,2, or3;
ristor2;

L is O(CH2)p, S(CH2)p, S(O)(CH2)p, SO2(CH2)p, NH(CH2)p, N(C1-Cg)alkyl-(CH2)p,
N(C3-Cg)cycloalkyl-(CH2)p; or N[(C4-C3)alkylene-R]-(CH2)p;

pis0,1,2,30r4;

R’ is

(C3-Cg)cycloalkyl,
(Cs-Cqp)heteroaryl,
(C3-Cg)heterocycloalkyl,

(Ce-C10)aryl;

wherein in residues R3 to R15 alkyl or alkylene is unsubstituted or optionally
substituted one or more times by OH, OCH3, C(O)OH, C(O)OCH3, NH2, NHCH3,
N(CH3)2, C(O)NH2 C(O)NHCH3 or C(O)N(CH3)2:

wherein in residues R3 to R45 cycloalkyl or heterocycloalkyl is unsubstituted or
optionally substituted one or more times by (C1-Cg)alkyl, halogen, OH, OCH3,
C(O)OH, C(0)OCH3, NH2, NHCH3, N(CH3)2, C(O)NH2 C(O)NHCH3 or
C(OIN(CH3)2;

wherein in residues R3 to R45 alkyl or alkylene is unsubstituted or optionally

substituted one or more times by halogen;
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wherein in residues R3 to R15 (CG-C10v)ary| and (C5-C1g)heteroaryl are unsubstituted
or optionally substituted one or more times by a group independently selected from
halogen, OH, NO2, N3, CN, C(0)-(C1-Cg)alkyl, C(0)-(Cg-C1p)aryl, COOH, COO(C1-
Ce)alkyl, CONH2, CONH(C1-Cg)alkyl, CONJ(C1-Cg)alkyl]2, (C3-Cg)cycloalkyl,
(C1-Ceg)alkyl, (C1-Cg)alkylene-NH(C 1-Cg)alkyl, (C1-Ce)alky|ene-N[(C1-C6)alkyI]2,
(C2-Cg)alkenyl, (Co-Cg)alkynyl, O-(C1-Cg)alkyl, O-C(0)-(C1-Cg)alkyl, PO3H2, SO3H,
S05-NHg, SO2NH(C1-Cg)alkyl, SO2N[(C1-Ce)alkyll2, S-(C1-Cg)alkyl; SO-(C1-
Cg)alkyl, SO2-(C1-Cg)alkyl, S0O2-N=CH-N[(C1-Cg)alkyl]2, SFs,

C(NH)(NHo), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyll2, NH-C(0)-(C1-Cg)alkyl,
NH-C(0)O-(C1-Cg)alkyl, NH-SO2-(C1-Cg)alkyl, NH-SO02-(Cg-C1p)aryl, NH-SO2-
(Cs-Cqp)heteroaryl, NH-S05-(C3-Cg)heterocycloalkyl, N(C4-Cg)alkyl-C(O)-
(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)-NH-(C1-
Cg)alkyll, (Cg-C10)aryl, (C1-Cg)alkylene-(C-C1p)aryl, O(Ce-C1p)aryl,
0-(C4-Cg)alkylene-(Cg-C1p)aryl, (Cs-Cqp)heteroaryl, (C3-Cg)heterocycloalkyl,
(C4-Cg)alkylene-(C5-C1 o)heteroaryl, (C1-Ce)aIkerne-(C3-Cg)heterocycloalkyl,
0-(C1-Cg)alkylene-(C5-C1 o)heteroaryl, O-(C1 -Cs)alkylene-(C3-Cg)heterocycloalkyl,
wherein said (Cg-C1p)aryl, (C5-C1 o)heteroaryl, (C3-Cg)heterocycloalkyl or
(C3-Cg)cycloalkyl may be substituted one to three times by a group independently
selected from halogen, OH, NO2, CN, O-(C1-Cg)alkyl, (C1-Cg)alkyl, NH2,
NH(C1-Cg)alkyl, N[(C1-Cg)alkyll2, SO2CH3, COOH, C(0)0-(C1-Cg)alkyl, CONH2>,
(C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1 -Cg)alkylene-O-(Cg-C1p)aryl, or
0-(C4-Cg)alkylene-(Cg-C1p)aryl; or

wherein (Cg-C1g)aryl is vicinally substituted by a O-(C4-Cg4)alkylene-O group whereby
a 5-8-membered ring is formed together with the carbon atoms the oxygen atoms are

attached to; and

3
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wherein aryl substituents of (Cg-C1g)aryl, (Cs-C1g)heteroaryl, (C3-Cg)heterocycloalkyl
or (C3-Cg)cycloalkyl groups may not be further substituted by an aryl, heteroaryl,
heterocycloalkyl, or (C3-Cg)cycloalkyl containing group;

5 their sterecisomeric and/or tautomeric forms and/or their pharmaceutically acceptable
salts.

2. A compound of formula (I} according to claim 1, wherein R4 is H and is

characterized by the formula (Il)

10
Rs Rg (Rg)n
R3 / |
N
H R8

)

3 A compound of formula (l) according to claim 1, wherein R4 is OH and is
15 characterized by the formula (ll1a)

Rs Rs (Ro)n
Rs yZ

N\|

OH Ry

(lila)

20  or of the formula (llib)
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8 RipR11
(I11b)
4, A compound according to claim 1, wherein Rq is NH2,
5. A compound according to one of claims 1 to 4, wherein R3 is H, halogen, (C1-

Cg)alkyl, or NHR’", wherein (C1-Cg)alkyl and R are unsubstituted or substituted.
6. A compound according to one of claims 1 to 5, wherein R3 is H.

7. A compound according to one of claims 1 to 6, wherein R4 is H, halogen, (Cq-
Ce)alkyl or (C1-Cp)alkylene-phenyl, wherein (C4-Cg)alky! or phenyl are unsubstituted

or substituted.

8. A compound according to one of claims 1to 7, wherein R4 is H or halogen.

9. A compound according to one of claims 1 to 8, wherein R5 is H, halogen, (C1-
Cg)alkyl, (Cg-C1g)aryl, (C3-Cg)cycloalkyl or (Cs-C1g)heteroaryl, wherein (C1-Cg)alkyl,
(Cg-C1p)aryl, (C3-Cg)cycloalkyl or (C5-C1 o)heteroaryl are unsubstituted or

substituted.

10. A compound according to one of claims 1 to 9, wherein Rg5 is H.

11. A compound according to one of claims 1 to 10, wherein Ry is H, halogen, (C4-
Cg)alkyl, O-(C1-Cg)alkyl, or R, wherein (C4-Cg)alkyl or R" are unsubstituted or

substituted.
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12. A compound according to one of claims 1 to 11, wherein R7 is H, methyl or

chloro.

13. A compound according to one of claims 1 to 12, wherein Rg is H.

14. A compound according to one of claims 1 to 13, wherein Rg is
R .

OH,

halogen,

(C1-Celalkyl,

(C1-Cg)alkylene-R’,

(Co-Cg)alkenyl,

(C1-Cg)alkylene-C(O)NH-R',

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

C(O)OH,

C(O)NH2,

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

C(O)NHR',

C(0)-NH-(C1-Cg)alkynyl,

C(0)-NH(C1-Cg)alkylene-R’, or

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

wherein (C4-Cg)alkyl, (C4-Cg)alkylene or R" are unsubstituted or substituted.

15. A compound according to one of (;Iaims 1 to 14, wherein Rg is OH, halogen,
(C1-Cg)alkyl, C(O)OH, C(O)NH2, or O-CHg3, wherein (C1-Cg)alkyl is unsubstituted or
substituted.

16. A compound according to one of claims 1 to 15, wherein Rg is unsubstituted or

substituted (C1-Cg)alkyl.
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17. A compound according to any of claims 1 to 16, wherein Ryg is
H, phenyl, O-phenyl , or (C5-Cg)heteroaryl,

wherein phenyl or (C5-Cg)heteroaryl is unsubstituted or substituted.

18. A compound according to any of claims 1 to 17, wherein R1g is H or phenyl

optionally substituted by (C1-Cg)alkyl, F, Cl, Br, OMe or CF3.
19. A compound according to any of claims 1 to 18, wherein R1g is H.
20. A compound according to any of claims 1 to 19, wherein Rq1 is H or methyl.

21. A compound according to any of claims 1 to 20, wherein R12 is
(C1-Cg)alkyl, wherein optionally one or more hydrogen are substituted by fluoro;
(C3-Cg)cycloalkyl,

(Cs-Cg)heteroaryl, or

(Cg-C1p)anyl,

wherein (C3-Cg)cycloalkyl, (Cs-Cg)heteroaryl or (Cg-C1p)aryl are unsubstituted or

substituted.

22. A compound according to any of claims 1 to 21, wherein R12 is

methyl, ethyl, propyl, isopropyl, cyclopropyl, trifluoromethyl, thiazoly! or phenyt
unsubstituted or substituted by (C1-C4)alkyl or halogen.

23. A compound according to any of claims 1 to 19, wherein R44 and Rq2 form a

substituted or unsubstituted (C3-Cg)cycloalkyl ring.

24. A compound according to one of claims 1 to 23, wherein R13 and Rq4 are
independently of each other

H,

R,



10

15

20

25

WO 2009/156100 PCT/EP2009/004421

186

(C1-Ce)alkyl,

(C1-Cg)alkylene-R’,

(C4-Cg)alkylene-O-(C1-Cg)alkyl,

(C1-Cg)alkylene-O-R’,

C(0)(C1-Cep)alkyl,

C(O)R’, or

C(0O)(Cq-Cg)alkyene-R’

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

wherein R’, (C4-Cg)alkyl, or (C1-Cg)alkylene are unsubstituted or substituted, or

R13 and R14, together with the N-atom to which they are attached, form a
unsubstituted or substituted (C3-Cg) heterocycloalkyl ring.

25. A compound according to one of claims 1 to 24, wherein Rq3 and Rq4 are
independently of each other

H,

(C1-Ce)alkyl,

(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(Cs-Cqg)heteroaryl,
(C1-C4)alkylene-(C3-Cg)heterocycloalkyl,
C4-Ca4)alkylene-(Cg-C10)aryl,
(C4-Cg)alkylene-O-(C1-Cg)alkyl,
C(0)(C1-Cg)alkyl, or

R13 and Rq4, together with the N-atom to which they are attached, form a (C3-Cg)

heterocycloalkyl group,
wherein (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-C4)alkylene, Cs-C1p)heteroaryl,
(C3-Cg)heterocycloalkyl, or (Cg-C1g)aryl are unsubstituted or substituted.
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26. A compound according to any of claims 1 to 25, wherein

R43 is H or (C1-Cg)alkyl; and

R14 is

H,

(C1-Ce)alkyl,

(C3-Cg)cycloalkyl,

(C1-Cg4)alkylene-(C3-Cg)cycloalkyl,

(C1-C4)alkylene-(C5-C1g)heteroaryl,
(C4-C4)alkylene-(C3-Cg)heterocycloalkyl,

(C1-C4)alkylene-(Cg-C1p)aryl, or

(C4-C4)alkylene-O-(C1-Cg)alkyl,

whe(ein (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-C4)alkylene, (C5-C1g)heteroaryl,
(C3-C3)heterocyc|oalkyl, or (Cg-C1p)ary! are unsubstituted or substituted.

27. A compound according to any of claims 1 to 26, wherein

R43is H, (C4-Cg)alkyl and

R14 is H, (C1-Cg)alkyl or (C3-Cg)cycloalkyl,

wherein (C1-Cg)alky! or (C3-Cg)cycloalkyl are unsubstituted or substituted.

28. A compound according to any of claims 1 to 27, wherein R13 and R14 are H.

29. A compound according to one of claims 1 to 28, wherein Rg is absent or the

bicyclus or adamantane formed with Rg is selected from
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R10 | R10

—

R10

or

which are unsubstituted or optionally substituted by Rg.

30. A compound according to one of claims 1 to 29, wherein Rg is absent.

31. A compound according to one of claims 1 to 30, whereinmis 2 and sis 2
32. A compound according to one of claims 1 to 30, whereinmis 3and s is 1.

33. A compound according to one of claims 1 to 32, whereinnis 0, 1, or 2.
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34. A compound according to one of claims 1 to 33, wherein nis 0.
35. A compound according to one of claims 1 to 34, whereinris 1.

36. A compound according to one of claims 1 to 35, wherein L is S(CH2)p,

S(O)(CH2)p, or SOx(CH2)p.

37. A compound according to one of claims 1 to 35, wherein L is NH(CH2)p or

N(C4-Cg)alkyl)-(CH2)p.
38. A compound according to one of claims 1 to 35, wherein L is O(CH2)p.

39. A compound according to one of claims 1 to 38, wherein p is 0.

40. A compound according to claim 1 selected from the group consisting of
6-[4—(1-Amino-propyl)—4-(4-ﬂuoro—phenyl)-cyclohexyloxy]-?-chIoro—2H-isoquinoIin-1 -
one,

6-[4-(1 -Amino-cyclopropyI)-4-phenyl-cyclohexyloxy]-?—chIoro-2H-isoquinoIin—1 -one,
6-{[4-(1 -aminopropyl)-4-phenylcyclohexyl]oxy}—?-chloroisoquinolin-1 (2H)-one,
6—[4-(1-Amino-butyl)-4-phenyl—cyclohexyloxy]—?-chIoro-2H-isoquinolin-1-one,

6-[4-(1 -Amino-buty|)-4-(4-ﬂuoro-phenyl)-cyclo-hexyloxy]-?-chIoro-2H-isoquinolin-1 -one,
6-[4-(1 -Amino-propyl)-4-(4-bromo-phenyl)-cyclohexyloxy]-?-chloro-2H-isoquinoIin-1 -
one,

6-[4-(1 -Amino-propyl)—4-(2—bromo-phenyl)-cyclohexyloxy]-?-chIoro-2H-isoquinolin-1-
one,

6-{4-(1 -Amino-propyl)—4-(4-triﬂuoromethyl-phenyl)-cyclo-hexyloxy]-?-chIoro-2H-
isoquinolin-1-one,

6-{4-(1 -Amino-propyl)-4—(2—ﬂuoro-phenyl)—cyc!ohexyloxy]-?-chIoro—2H-isoquinolvin-1-
one,

6-[4-(1 -Amino-propyl)—4-(2-chIoro-phenyl)-cyclohexyloxy]—?-chIoro-2H-isoquinolin-1 -
one,

6-[4-(1 -Amino—propyl)—4-phenyl-cyclohexyloxy]-?—methyI-ZH-isoquinolin-1 -one,
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6-[4-(1-Amino-ethyl)-4-(4-fluoro-phenyl)-cyclo-hexyloxy]-7-chloro-2 H-isoquinolin-1-one,
6-[4-(1 -Amino-2-methyl-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-(1 -Amino-3-methyl-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-(Amino-phenyl-methyl)-4-phenyl-cyclo-hexyloxy]-7-chloro-2 H-isoquinolin-1-one,
6-[4-(1-Amino-1 -methyl-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxyl-7-chloro-2H-
isoquinolin-1-one,
6-[4-(1-Amino-cyclopropyl)-4-(2-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2 H-isoquinolin-
1-one,

6-[4-(1-Amino-ethyl)-4-phenyi-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-1 -methyl-ethyl)-4-phenyl-cyclo-hexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-(4-[amino(cyclopropyl)methyl]-4-phenyl-cyclohexyl}oxy)-?-chloroisoquinolin-1 (2H)-
one,

6-[4-(1 -Amino-propy!)-4-(4-isopropyl-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,

6-[4-(1 -Amino-propyl)-4-(3-methoxy)-phenyl)-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-
one,

6-[4-(1-Amino-propyl)-4-(3-bromo-phenyl)-cyclohexyloxy]-7-chloro-2H-isoq uinolin-1-
one,

6-[4-(1 -Amino-2-methyl-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one, or

6-[4-(1 -Amino-propyl)-4-phenyl-cyclohexyloxy]-4-bromo-7-chloro-2H-isoquinolin-1-one,
their sterecisomeric and/or tautomeric forms and/or their pharmaceutically acceptable

salts thereof.

41. A compound according to claim 1 selected from the group consisting of
cis-6-[4-(1 -Amino-propyl)-4—(4-ﬂuoro-phenyl)-cyclohexyloxy]—?-chloro-2H-isoquino|in-1 -
one, .
trans-6-[4-(1-amino-propyl)—4-(4-ﬂuoro—phenyl)—cyclohexyloxy]—?-chIoro—2H—isoquinolin-
1-on, '
cis-6-[4-(1-Amino-cyclopropyl)—4-phenyl-cyclohexyloxy]-?-chIoro-ZH-isoquinolin-1-one,
cis-6-{[4-(1-Amino-propyl)-4-phenylcyclohexyl]oxy}-?-chIoro-2H-isoquinolin-1-one,
trans-6-[4-(1-Amino-propyl)-4-phenyl)-cyclohexyloxy]-7-chloro-2 H-isoquinolin-1-one,
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cis-6-[4-(1-Amino-butyl)-4-phenyi-cyclohexyloxy]-7-chloro-2 H-isoquinolin-1-one,
trans-6-[4-(1 -Amino-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2 H-isoquinolin-1-one,
cis-6-[4-(1-Amino-butyl)-4-(4-fl uoro-phenyl)-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-
one,

trans-6-{4-(1 —Amino-butyl)-4-(4-ﬂuoro-phenyl)-cyc|ohexyloxy]-7-ch|oro—2H-isoquinolin-
1-one,

cis-6-[4-(1 -Amin-propyl)-4-(4-bromo-phenyl)—cyclohexyloxy]-?—chIoro-2H-isoquinolin-1 -
one,

cis-6-[4-(1 -Amino-propyl)-4-(2-bromo-phenyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,

cis-6-[4-(1 -Amino-propy!)-4-(4-trifluoromethyl-phenyl)-cyclo-hexyloxyl]-7-chloro-2H-
isoquinolin-1-one,

cis-6-{4-(1 -Amino-propyl)-4-(2-ﬂuoro-phenyl)-cyclohexyloxy]—?-chIoro-2H-isoquinoIin-1 -
one,

cis-6-{4-(1 —Amino-propyl)—4-(2—chIoro-phenyI)-cycIohexonxy]—?-chIoro-2H-isoquino|in-1 -
one, '

cis-6-[4-(1 -Amino-propyl)-4-phenyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-ethyl)-4-(4-fl uoro-phenyl)-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-
one,

trans-6-[4-(1 -Amino-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-isoq uinolin-
1-one,

cis-6-[4-(1 -Amino-propyl)-4-(3-bromo-phenyl)-cyclohexyloxy}-7-chloro-2 H-isoquinolin-
1-one,

trans-6-[4-(1 Amino-propyl)-4-(3-bromo-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,

cis-6-[4-(1 -Amino—propyl)—4—(3-methoxy)—phenyl)-cyclohexyloxy]-?-chIoro-2 H-
isoquinolin-1-one,

trans-6-[4-(1 -Amino—propyl)-4-(3-methoxy—phenyl)-cyclohexyloxy]—?-chIoro-2 H-
isoquinolin-1-one,
trans—6-[4-(Amino-phenyl-methyl)-4-(4-ﬂuoro-phenyl)-cyclohexyloxy]-?-chIoro-2H-

isoquinolin-1-one,
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trans-6-{4-(1-Amino-2-methyl-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,
trans-6-[4-(1-Amino-3-methyl-butyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-
one,
trans-6-[4-(Amino-phenyl-methyl)-4-phenyl-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-
one,
trans-6-[4-(1-Amino-1-methyl-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-cyclopropyl)-4-(2-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-ethyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-1-methyl-ethyl)-4-phenyl-cyclo-hexyloxy]-7-chloro-2H-isoquinolin-1-
one,
cis-6-(4-[amino(cyclopropyl)methyl]-4-phenyl-cyclo-hexyl}oxy)-7-chioro-2H-isoquinolin-
1-one,

cis-6-[4-(1-Amino-propyl)-4-(4-isopropyl-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-2-methyl-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one, and
cis-6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-4-bromo-7-chloro-2H-isoquinolin-1-
one,

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

thereof.

42. A compound according to claim 1 selected from the group consisting of
trans-6-[4-((S)-Amino-phenyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,
trans-6-[4-((R)-Amino-phenyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-
1-one,
cis-6-[4-((S)-1-Amino-propyl)-4-phenyl-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((R)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
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cis-6-[4-((S)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy}-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-((R)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-((R)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-((S)-Amino-cyclopropyl-methyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-((S)-1-Amino-ethyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-((R)-1-Amino-ethyl)-4-phenyi-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-{4-[(S)-Amino-(4-fl uoro-phenyl)-methyl]-cyclohexyloxy}-?-chIoro—2H-isoquinollin-1 -
one,
6-{4-[(R)-Amino-(4-fluoro-phenyl)-methyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-
one,
cis-6-[4-((R)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
and
cis-6-[4-((S)-1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
their tautomeric forms and/or pharmaceutically acceptable salts thereof.

43. A compound according to claim 1 selected from the group consisting of
cis-6-[4-(1-Amino-propyl)-4-pyridin-2-yl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(2,4-difluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(4-fluoro-2-methyl-phenyl)cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3,5-difluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3,4-difluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-o-tolyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(2-trifluoromethoxy-phenyl)-cyclohexyloxy]-7-chloro-2H-

isoquinolin-1-one,

00020
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cis-6-[4-(1 -Amino-propyl)—4-(4-ﬂuoro-3-methoxy—phenyl)-cyclohexyloxy]—?-chIoro—2H-
isoquinolin-1-one,

cis-6-[4-(1 -Amino-propyl)-4-(3-ethoxy—phenyl)‘cyclohexyloxy]-?-chloro-2H-isoquinolin-
1-one,

cis-6-[4-(1 -Amino-propyl)-4-(3-methoxy-4-methyl-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,

cis-6-[4-(1-Amino-propyl)-4-(3,4-difluoro-p henyl)-cyclohexyloxy]-7-methyl-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3,5-difluoro-phenyl)-cyclohexyloxy]-7-fluoro-2H-
isoquinolin-1-one,

cis-6-[4-(1-Amino-propyl)-4-(3,4-difluoro-phenyl)-cyclohexyloxy]-7-f uoro-5-methyl-2H-
isoquinolin-1-one,

cis-6-[4-(1-Amino-propyl)-4-(3,5-difl uoro-phenyl)-cyclohexyloxy}-7-methoxy-2H-
isoquinolin-1-one,

cis-6-[4-(1 -Amino-propyl)-4-(2-methoxy-phenyl)-cyclohexyloxy]-7-chloro-2H
isoquinolin-1-one,

cis-6-[4-(1 -Amino-propyl)—4-(4-triﬂuoro-methoxy—phenyl)-cyclohexyloxy]-?-chIoro-2H-
isoquinolin-1-one,

cis-6-[4-(1-Amino-1-methyl-ethyl)-4-(4-f uoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,

cis-6-[4-(1-Amino-propyl)-4-(3,5-difl uoro-phenyl)-cyclohexyloxy]-4-benzyl-7-chloro-2H-
isoquinolin-1-one,

cis-6-{4-(1 -Amino-propyl)-4-(3,5-difluoro-phenyl)-cyclohexyloxy]-5-chloro-2H-
isoquinolin-1-one,

cis-6-[4-(1 -Amino-propyl)-4-(3,5-diﬂuoro-phenyl)-cyclohexyloxy]-S,7-dimethyl-2H-
isoquinolin-1-one,
cis—6-[4-(Amino-cyclopropyl-methyl)—4—(4-ﬂuoro—phenyl)-cyclohexyloxy]-?-chIoro-2H-
isoquinolin-1-one,

cis-6-[4-(1 -Amino-propyl)-4-(3-trifluoromethyl-phenyl)-cyclohexyloxy}-7-chloro-2H-
isoquinolin-1-one,

cis-6-[4-(1 -Amino-propyl)-4-(3—triﬂuoromethoxy-phenyl)—cyclohexyloxy]-?-chIoro-2H-

isoquinolin-1-one,
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cis-6-[4-(1-Amino-propyl)-4-(3-trifluoromethoxy-phenyl)-cyclohexyloxy}-7-methyl-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-(3-trifluoromethyl-phenyl)-cyclohexyloxy}-7-methyl-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-fluoro-2H-isoquinolin-1-one,
cis-6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-fluoro-5-methyl-2H-isoquinolin-1-
one,

cis-6-{4-(1 -Amino-propyl)-4-p\henyl-cyclohexy|oxy]4-benzyl—7-chloro-2H-isoquinolin—1 -
one,

cis-4-[1-(1-Amino-propyl)-4-(7-chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-
cyclohexyl]-benzonitrile,

cis-3- [1-(1-Amino-propyl)-4-(7-chloro-1-oxo-1,2-dihydro-isoquinolin-6-yloxy)-
cyclohexyl]lbenzonitrile,
6-[cis-4-(1-Amino-propyl)-4-(3-methanesulfonyl-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
6-[(1S,4S,5S)-5-(1-Amino-propyl)-5-phenyl-bicyclo[2.2.1]hept-2-yloxy]-7-chloro-2H-
isoquinolin-1-one,
6-[(1R,4R,5R)-5-(1-Amino-propyl)-5-phenyl-bicyclo[2.2.1]hept-2-yloxy]-7-chloro-2H-
isoquinolin-1-one, '
cis-6-[4-(1-Benzylamino-propyl)-4-phenyl-cyclohexyloxy]-7-methyl-2H-isoquinolin-1-
one,
cis-6-[4-(1-Diethylamino-propyl)-4-phenyl-cyclohexyloxy]-7-methyi-2H-isoquinolin-1-
one,
cis-7-Methyl-6-[4-(1-propylamino-propyl)-4-(3-trifluoromethyl-phenyl)-cyclohexyloxy]-
2H-isoquinolin-1-one,
cis-6-[4-(1-Benzylamino-propyl)-4-phenyl-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-
one,
cis-7-Chloro-6-[4-(1-isobutylamino-propyl)-4-phenyl-cyclohexyloxy]-2H-isoquinolin-1-
one,
cis-6-[4-(1-Butylamino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
cis-7-Chloro-6-{4-[1-(cyclopropylmethyl-amino)-propyl]-4-phenyl-cyclohexyloxy}-2H-
isoquinolin-1-one,
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cis-6-[4-(2-Amino-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxyl-7-chloro-2H-isoquinolin-1-
one,
cis-6-[4-(2-Amino-butyl)-4-(4-fluoro-phenyl)-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-
one,

cis-6-[4-(1-Amino-2-fluoro-ethyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
cis-6-[4-(1-Amino-3-methoxy-propyl)-4-(4-fluoro-phenyl)-cyclohexyloxy]-7-chloro-2H-
isoquinolin-1-one,
6-[3-(1-Amino-propyl)-3-(4-fluoro-phenyl)-cyclobutyloxy]-7-chloro-2H-isoquinolin-1-one,

~and

6-[3-(1-Amino-propyl)-3-(4-fluoro-phenyl)-cyclopentyloxy]-7-chloro-2H-isoquinolin-1-
one,
and their stereoisomeric and/or tautomeric forms and/or their pharmaceutically

acceptable salts thereof.

44. A compound according to claim 1 is selected from the group consisting of
cis-1-[4-(7-Chloro-isoquinolin-6-yloxy)-1-(3,4-difluoro-phenyl)-cyclohexyl]-propylamine,
cis-1-[4-(7-Bromo-isoquinolin-6-yloxy)-1-(3,4-difluoro-phenyl)-cyclohexyl]-propylamine,
cis-1-[1-(3,5-Difluoro-phenyl)-4-(5,7-dimethyl-isoquinolin-6-yloxy)-cyclohexyl]-
propylamine,
cis-1-[1-(3,5-Difluoro-phenyl)-4-(7-fluoro-5-methyl-isoquinolin-6-yloxy)-cyclohexyi]-
propylamine,
cis-1-[1-(3,4-Difluoro-phenyl)-4-(7-fluoro-isoquinolin-6-yloxy)-cyclohexyl]-propylamine,
cis-1-[4-(7-Chloro-isoquinolin-6-yloxy)-1-(3,5-difluoro-phenyl)-cyclohexyl]-propylamine,
cis-1-[4-(5-Chloro-isoquinolin-6-yloxy)-1-(3,5-difluoro-phenyi)-cyclohexyl]-propylamine,

- cis-1-[4-(7-Chloro-isoquinolin-6-yloxy)-1-phenyi-cyclohexyl]-propylamine,

cis-1-[4-(5,7-Dimethyl-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl}-propylamine,
cis-1-[4-(7-Fluoro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-1-[4-(5-Chloro-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-1-[4-(7-Fluoro-5-methyl-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-1-[4-(7-Bromo-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl]-propylamine,
cis-1-[4-(7-Methyl-isoquinolin-6-yloxy)-1-phenyl-cyclohexyl}-propylamine,
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cis-6-[4-(1-Amino-propyl)-4-phenyl-cyclohexyloxy]-7-chloro-isoquinolin-1-ylamine,
[4-(1-Amino-propyl)-4-(4-methoxy-phenyl)-cyclohexyl}-isoquinolin-6-yl-amine, and
1-Amino-[4-(1-amino-propyl)-4-(4-methoxy-phenyl)-cyclohexyl]-isoquinolin-6-yl-amine,
and their sterecisomeric and/or tautomeric forms and/or their pharmaceutically

acceptable salts thereof.

45. A compound according to claim 1 selected from the group consisting of
6-[4-(1-Amino-1-phenyl-ethyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
6-{4-[Amino-(4-methoxy-phenyl)-methyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-[Amino-(4-fluoro-phenyl)-methyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-[4-(Amino—p-toIyl-methyl)—cyclohexyloxy]-7-chIoro-2H-isoquinolin-1-one, or
6-[4-(Amino-phenyl-methyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,

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

acceptable salts thereof.

46. A compound according to claim 1 is selected from the group consisting of
6-{4-[1-Amino-1-(4-fluoro-phenyl)-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,

- 6-{4-[1-Amino-1-(4-methoxy-phenyl)-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-

one,
6-{4-[1-Amino-1-cyclopentyl-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-[1-Amino-1-ethyl-propyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-[1-Amino-1-cyclopropyl-ethyl]-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-{4-[1-Amino-1-n-propyl-ethyl}-cyclohexyloxy}-7-chloro-2H-isoquinolin-1-one,
6-[4-(1-Amino-propyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one, and
6-[4-(Amino-cyclopropyl-methyl)-cyclohexyloxy]-7-chloro-2H-isoquinolin-1-one,
and their stereoisomeric and/or tautomeric forms and/or their pharmaceutically

acceptable salts thereof.

47. A compound of formula (l) and/or its pharmaceutically acceptable salt according

to one of claims 1 to 46 for use as a medicament.
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48. Use of at least one compound of formula (1) and/or a pharmaceutically

acceptable salt thereof according to one of claims 1 to 46 for producing a medicament.

49. Use of at least one compound of formula (1) and/or a pharmaceutically
acceptable salt thereof according to one of claims 1 to 46 for the treatment and/or
prevention of hypertension, pulmonary hypertension, ocular hypertension, retinopathy,
glaucoma, peripheral circulatory disorder, peripheral arterial occlusive disease
(PAOD), coronary heart disease, angina pectoris, heart hypertrophy, heart failure,
ischemic diseases, ischemic organ failure (end organ damage), fibroid lung, fibroid
liver, liver failure, nephropathy, renal failure, fibroid kidney, renal gIomerqusclerosns
organ hypertrophy, asthma, chronic obstructive pulmonary disease (COPD), adult
respiratory distress syndrome, thrombotic disorders, stroke, cerebral vasospasm,
cerebral ischemia, pain, neuronal degeneration, spinal cord injury, Alzheimer’s
disease, premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis,
prostatic hype'rtrophy, diabetes and complications of diabetes, metabolic syndrome,
blood vessel restenosis, atherosclerosis, inflammation, autoimmune _diseases, AIDS,
osteopathy, infection of digestive tracts with bacteria, sepsis or cancer development

and progression.

50. Use of a compound of formula (I) and/or a pharmaceutically acceptable salt
thereof according to one of claims 1 to 46 for the treatment and/or prevention of
hypertension, pulmonary hypertension, fibroid liver, liver failure, nephropathy, renal
failure, chronic obstructive pulmonary disease (COPD), cerebral vasospasm, pain,
spinal cord injury, erectile dysfunction, blood vessel restenosis, or cancer development

and progression.

51. Use of a compound of formula (I) and/or a pharmaceutically acceptable salt
thereof according to one of claims 1 to 46 for curative approaches associated with
stem cell or induced pluripotent stem cell treatment, improvement of recognition or for
treatment or prevention of depression, epilepsy, fibroid heart, renal papillary necrosis,

tubulo-interstitial dysfunction, multiple sclerosis, vessel stenosis or lipid disorders.
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52. A medicament comprising an effective amount of at least one compound of
formula (1) and/or a pharmacologically acceptable salt thereof according to one of
claims 1 to 46, pharmaceutically tolerated excipients and carriers and, where

appropriate, further additives and/or other active ingredients.
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ISOQUINOLINAS E ISOQUINOLINONAS SUSTITUIDAS EN CALIDAD DE
INHIBIDORES DE LA RHO-QUINASA

La presente invencién se refiere a isoquinolinas e isoquinolinonas
sustituidas, a su preparacién y a su uso en el tratamiento y/o prevenciéon de
enfermedades relacionadas con la inhibicién de la Rho-quinasa y/lo de la
fosforilacion mediada por la Rho-quinasa de la fosfatasa de la cadena ligera de
miosina.

La activacion de la pequefia GTPasa RhoA tras la estimulacidon con agonista
da lugar a la conversion de RhoA desde su forma inactiva unida a GDP a la forma .
activa unida a GTP con una posterior uniéﬁ y activacién de la Rho-quinasa. Se
conocen dos isoformas, la Rho-quinasa 1 y la Rho-quinasa 2. La Rho-quinasa 2 se
expresa en células del masculo liso vascular y en células endoteliales. La activacién
de la Rho-quinasa 2 por la RhoA activa unida a GTP conduce a la sensibilizacién al
calcio de las células del musculo liso a través de la inhibicién mediada por
fosforilacion de la actividad de la fosfatasa de miosina de cadena ligera y, de esta
manera, a la regulacién positiva de la actividad de la cadena ligera reguladora de la
miosina (Uehata et al., Nature 1997, 389, 990-994). .

Se sabe que la Rho-quinasa estad implicada en la vasoconstriccion,
incluyendo el desarrollo del tono miogénico y la hipercontractilidad del masculo liso
(Gokina et al. J. Appl. Physiol. 2005, 98, 1940-8), la contraccidén del musculo liso
bronquial (Yoshii et al. Am. J. Resp. Cell Mol. Biol. 1999, 20, 1190-1200), el asma
(Setoguchi et al. Br. J. Pharmacol. 2001, 132, 111 -118; Nakahara, et al. Eur J
2000, 389, 103-106) y enfermedad pulmonar obstructiva crénica (COPD, Maruoka
et al., Nippon Rinsho, 1999, 57, 1982-1987), hipertension, hipertensién pulmonar
(Fukumoto et al. Heart, 2005, 91, 391-392, Mukai et al. Nature 1997, 389, 990-994)
e hipertension ocular y regulacién de la presién intraocular (Honjo et al. Invest.
Oftalmol. Visual Sci. 2001, 42, 137-144), disfuncién endotelial (Steioff et al. Eur. J.
Pharmacol. 2005, 512, 247-249), angina (Masumoto et al. Circulation 2002, 105,
1545-47, Shimokawa et al. J. Cardiovasc. Pharmacol. 2002, 40, 751-761),
nefropatia, incluyendo nefropatias inducidas por hipertension, no inducidas por
hipertensién y nefropatias diabéticas, insuficiencia renal y enfermedad oclusiva
arterial periférica (PAOD) (Wakino et al. Drug News Perspect. 2005, 18, 639-643),
infarto de miocardio (Demiryurek et al. Eur. J. Pharmacol. 2005, 527, 129-140,
Hattori et al. Circulation 2004, 109, 2234-2239), hipertrofia e insuficiencia cardiaca
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(Yamakawa et al. Hypertension 2000, 35, 313-318; Liao et al. Am. J. Physiol. Cell
Physiol. 2006, 290, C661-668; Kishi et al. Circulation 2005, 111, 2741-2747),
enfermedad cardiaca coronaria, aterosclerosis, reestenosis (Pacaud et al. Arch.
Mal. Coeur 2005, 98, 249-254; Retzer et al. FEBS Lett. 2000, 466, 70-74; Negoro et
al. Biochem. Biophys. Res. Commun. 1999, 262, 211-215), diabetes,
complicaciones diabéticas, utilizacion de la glucosa y sindrome metabélico (Sandu
et al. Diabetes 2000, 49, 2178-2189 ; Maeda et al. Cell Metab. 2005, 2, 119-129),
disfuncién sexual, por ejemplo, disfuncion eréctil del pene (Chitaley et al. Nature
Medicine 2001, 7, 119-122), retinopatia, inflamacién, enfermedades inmunes, SIDA,
osteoporosis, disfuhciones endocrinas, por ejemplo hiperaldosterbnismo, trastornos
del sistema nervioso central tales como degeneracién neuronal y lesion de la
médula espinal (Hara et al. J. Neurosurg. 2000, 93, 94-101), isquemia cerebral
(Uehara et al. Nature 1997, 389, 990-994; Satoh et al. Life Sci. 2001, 69, 1441-
1453; Hitomi et al. Life Sci. 2000, 67, 1929-1939; Yamamoto et al. J. Cardiovasc.
Pharmacol. 2000, 35, 203-211), vasoespasmo cerebral (Sato et al. Circ. Res. 2000,
87, 195-200; Kim et al. Neurosurgery 2000, 46, 440-447), dolor, por ejemplo dolor
neuropatico (Tatsumi et al. Neuroscience 2005, 131, 491-498 ; Inoue et al. Nature
medicine 2004, 10, 712-718), infeccion del tracto digestivo con bacterias
(documento WO 98/06433), desarrollo y progresién de cancer, neoplasia donde se
ha demostrado que la inhibicion de Rho quinasa inhibe el crecimiento celular
tumoral y la metastasis (Itoh et al. Nature Medicine 1999, 5, 221-225; So mlyo et al.
Biochem. Biophys. Res. Commun. 2000, 269, 652-659), angiogénesis (Uchida et al.
Biochem. Biophys. Res. Commun. 2000, 269, 633-640; Gingras, et al. Biochem J
2000, 348, 273-280), proliferacién y motilidad de células del musculo liso vascular
(Tammy et al. Circ. Res. 1999, 84, 1186-1193; Tangkijvanich et al. Atherosclerosis
2001, 155, 321-327), proliferacion de células endoteliales, retracciéon y motilidad de
células endoteliales (Oikawa et al. Biochem. Biophys. Res. Commun. 2000, 269,
633-640), formacion de fibras de tension (Kimura et al. Science 1997, 275, 1308-
1311; Yamashiro et al. J. Cell Biol. 2000, 150, 797-808), trastornos trombéticos
(Kikkawa, et al. FEBS Lett. 2000, 466, 70-74; Bauer et al. Blood 1999, 94, 1665-
1672; Klages et al. J. Cell Biol. 1999,144, 745-754; Retzer, et al. Cell Signal
2000,12, , 645-648) y agregacion de leucocitos (Kawaguchi, et al. Eur J Pharmacol.
2000, 403, 203-208; Sanchez-Madrid et al. J. Immunol. 2003, 171, 1023-1034;
Sanchez-Madrid, et al. J. Immunol. 2002, 168, 400-410), células madre y biologia

relacionada con células madre pluripotentes inducidas, por ejemplo interaccién
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célula-célula, proliferacion, progresién del ciclo celular, regulacion geénica,
migracién, modulacién del citoesqueleto de actina, y aplicéciones relacionadas, por
ejemplo como viabilidad, supervivencia, recuperacién, crecimiento, susceptibilidad
hacia la apoptosis, diferenciacion, desarrollo, modulacién génica, modulacién de la
morfogénesis, hospedaje e invasion (Krawetz et al. BioEssay 2009, 31, 336-343;
Claassen et al. Mol. Reprod. Dev. 2009, PMID: 19235204 ; Heng Tissue Cell 2009,
PMID: 19261317, Arnsdorf et al. J. Cell. Sci. 2009, 122, 546-553, Kim et al. Stem
Cells 2009, 27, 191-199), modulacién de la transicion epitelial-mesenquimal (Royal
et al. Mol. Biol. Cell 2000, 11, 1709-1725; Zondag et al. J. Cell Biol. 2000, 149, 775-
782 ; Masszi et al. Am. J. Physibl. Renal.-Physiol. 2003, 284, 911-924; Smallhorn et
al. Development 2004, 131,2641-2651; Welis et al. Cell Motil. Cytoskeletoh 2005,
62,180-194; Wu et al. Cancer Res. 2006,66, 9527-9534; Fan et al. Mol Biol Cell.
2007, 18, 1083-1097; Cho et al. Cell Biol. Int. 2007, 31, 1225-1230; Giehl et al. Cells
Tissues Organs. 2007, 185,123-130; Rodrigues-Diez et al. Pharm. Res. 2008, 25,
2447-2461), y resorcion 6sea (Chellaiah et al. J. Biol. Chem. 2003, 278, 29086-
29097). Activacion del sistema de transporte e intercambio de Na/H (Kawaguchi et
al. Eur. J. Pharmacol. 2000, 403, 203-208), enfermedad de Alzheimer (Zhou et al.
Science 2003, 302, 1215-1217), activacién de aducina (Fukata et al. J. Biol. Chem.,
1998, 273, 5542-5548), y en la sefalizacion de SREB (elemento de unién de
respuesta de Esterol) y sus efectos sobre el metabolismo de lipidos (Lin et al. Circ.
Res. 2003, 92, 1296-304). ‘

Por lo tanto, un compuesto que tiene un efecto inhibidor sobre la Rho-
quinasa y/o sobre la fosforilacién mediada por la Rho-quinasa de la fosfatasa de
miosina de cadena ligera es Gtil para el tratamiento. y/o la prevencion de
enfermedades cardiovasculare.s y no cardiovasculares en las que esta impli.cada Ia‘
Rho-quinasa como causa primaria o secundaria de la enfermedad, tales como
hipertensién, hipertension pulmonar, hipertensién ocular, retinopatia y glaucoma,
trastorno circulatorio periférico, enfermedad arterial periférica oclusiva (PAOD),
enfermedad cardiaca coronaria, angina de pecho, hipertrofia cardiaca, insuficiencia
cardiaca, enfermedades isquémicas, insuficiencia organica isquémica (lesién en
argano .diana), pulmén fibroide, higado fibroide, insuficiencia hepatica, nefropatia;,
incluyendo nefropatia inducida por hipertensién, no inducida por hipertensién y
nefropatias diabéticas, insuficiencia renal, rifidon fibroide, glomeruloesclerosis renal,
hipertrofia de 6rganos, asma, enfermedad pulmonar obstructiva crénica (COPD),

sindrome. de insuficiencia respiratoria en adultos, trastornos trombéticos, ictus,

oy

[ eg
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vasoespasmo cerebral, isquemia cerebral, dolor, por ejemplo dolor neuropatico,
degeneracién neuronal, lesién de la médula espinal, enfermedad de Alzheimer,
nacimiento prematuro, disfuncidon eréctil, disfunciones endocrinas, arteriosclerosis,
hipertrofia prostatica, diabetes y complicaciones de la diabetes, sindrome
metabdlico, reestenosis de vasos sanguineos, aterosclerosis, inflarhacién,
enfermedades autoinmunes, SIDA, osteopatia tal como osteoporosis, infeccién del
tracto digestivo con bacterias, sépsis, desarrollo y progresién de canceres, por
ejemplo canceres de mama, colon, préstata, ovario, cerebro y pulmén, y sus
metastasis.

Ademas, dicho compuesto también es Ut para enfoques curativos
asociados con las células madre o el tratamiento con células‘madre pluripotentes
inducidas, mejora del reconocimiento o para el tratamiento o prevencién de
depresion, epilepsia, corazon fibroide, necrosis papilar renal, disfuncién tubulo-
intersticial, esclerosis mdltiple, estenosis de vasos, por ejemplo estenosis de la
carétida o trastornos lipidicos.

El' documento WO 2001/64238 describe derivados de isoquinolin-5-
sulfonamida opcionalmente sustituidos con un grupo heterociclico unido a -
(CH2)1.6-0-(CH2)os-, @ -(CH)06-S~(CHu)o.s- 0 a -(CH.)es- Utiles como agentes
neuroprotectores.

El documento WO 2004/106325 (Schering AG) describe profarmacos del
inhibidor de la Rho-quinasa fasudil que lleva un grupo éter o éster en la posicion 1
del anillo de isoquinolina.

El documento WO 2001/039726 describe genéricamente derivados de
ciclohexilo sustituidos con -O-élquil (Co-C1o)-heteroarilo Utiles para el tratamiento de
infecciones miérobianas. o

El documento JP 10087629 A describe derivados de isoquinolina dtiles para
el tratamiento de enfermedades provocadas por Helicobacter pylori tales como, por
ejemplo, gastritis, cancer o Ulcera. Los derivados de isoquinolina pueden estar
sustituidos con OH en la posicién 1 y preferiblemente estan sustituidos en la
posicion 5 con X-[alquileno(C4-Cg))]o.i-Y donde X puede ser oxigeno e Y puede ser
un arilo o un grupo heterociclico. . : . 4 .

Hagihara et al. (Bioorg. Med. Chem. 1999, 7, 2647-2666) describen la 6-
benciloxi-isoquinolina para el tratamiento de infecciones provocadas por
Helicobacter pilori.

0;
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El documento US 5.480.883 describe genéricamente como inhibidores del
receptor de PDGF y/o EGF (tiles para inhibir la proliferacion celular, compuestos de .
la formula “Ar | — X — Ar II” en la que X puede ser (CHR{)m-Z-(CHR1),, por ejemplo
Z-CH,, donde Z puede ser O, R, es hidrégeno o alquilo, Ar | puede ser entre otros
una isoquinolona opcionalmente sustituida y Ar Il puede ser entre otros un sistema
heterociclico saturado monociclico C.; opcionalmente sustituido.

El documento WO 2005/030791 (Merck & Co.) describe genéricamente
como inhibidores de los canales de potasio para el tratamiento de arritmias
cardiacas, ictus, insuficiencia cardiaca congestiva, etc., derivados de isoquinolona
que estan opcionalmente sustituidos en la posicién 6 con un grupo (CRf*Rf)pOR“?’ en
el que p puede ser cero y R*¥ es, por ejemplo, un resto cicloalquilo (C3-Cyp)
opcionaimente sustituido con NR*'R%, donde R®' y R®2 pueden ser hidrégeno,
alquilo (C4-Ce) etc.; o R* es un grupo R®' definido como un anillo heterociclico
monociclico saturado o insaturado de 4-6 miembros con 1,2, 36 4 heteroatomos; y
estan sustituidos con un anillo de arilo o heteroarilo opcionalmente sustituido unido
directamente en la posicion 4. _

El documento WO 2005/030130 (Merck & Co.) describe genéricamente
como inhibidores de los canales de potasio para el tratamiento de arritmias
cardiacas, ictus, insuficiencia cardiaca congestiva etc., derivados de isoquinolina
que pueden estar sustituidos con hidroxi en la posicién 1 y estan opcionalmente
sustituidos en la posicién 6 con un grupo (CR°R"),OR* en el que p puede ser cero y
R*® es, por ejemplo, un resto cicloalquilo (Cs-Cyo) opcionalmente sustituido con
NR’'R*?, donde R y R® pueden ser hidrégeno, alquilo (C;-Ce), etc.; 0 R* es un
grupo R®*' definido como un aniflo heterociclico monociclico saturado o insaturado
de 4-6 miembros con 1, 2, 3 6 4 heteroatomos; y estan sustituidos Con un anillo de
arilo o heteroarilo opcionalmente sustituido unido directamente en la posicién 4.

El documento WO 2003/053330 (Ube) describe genéricamente derivados de

isoquinolona de la férmula

_ {anillo aromatico} - C(R)(R)(NH.,)

HN
O

como inhibidores de la Rho-quinasa.
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El documento WO 2007/012422 (Sanofi-Aventis) describe genéicamente

derivados de isoquinolina e isoquinolona de la férmula

R
Rs Rs ,\16
R3 l \ L \R6|
N .=
R7 (Rgln
OR; Ry

como inhibidores de la Rho-quinasa.

El documento WO 2008/077556 (Sanofi-Aventis) describe derivados de
isoquinolina e isoquinolona 6-sustituidos adicionales como inhibidores de la Rho-
quinasa.

El documento WO 2008/020081 (Organon) describe derivados de
isoquinolina-1-ona o isoquinolina 1-amina 6-sustituidos como inhibidores de la Rho-
quinasa.

Iwakubo et. al. (Bioorganic & Med. Chemistry Vol. 15, No. 1, 15, Nov. 20086,
p. 350 -364) describe derivados de isoquinolina e indazol 5-sustituidos como
inhibidores de la Rho-quinasa.

En particular, se ha identificado la selectividad frente a otras quinasas como
un pre-requisito para el uso de inhibidores de quinasa como agentes terapéuticos.
Fasudil, por ejemplo, un inhibidor ampliamente descrito de la Rho quinasa, sélo
muestra una selectividad modesta frente a varias quinasas distintas, por ejemplo
Proteina Quinasa A y Proteina Quinasa G (véase, por ejemplo, Tamura et al.,
Biochimica et Biophysica Acta, Proteins and Proteomics (2005), 1754(1-2), 245-252.
También otro inhibidor, Y-27632, sdlo muestra una selectividad de 20 veces frente a
la Proteina Quinasa G.

Por lo tanto, aunque se han descrito varios inhibidores de la Rho-quinasa,
sigue existiendo la necesidad de compuestos adicionales Utiles en el tratamiento de
enfermedades mediadas por la Rho-quinasa, en particular con selectividad
mejorada.

Una realizacién de la presente invencién es un compuesto de la férmula (I)
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Ry Rg 6 L
Ri2™11

en la que

Ry es H, OH o NHy;

Rs es H, halégeno, CN, alquilo (C;-Cg), OH, NH, o NHR’;

R4 es H, halégeno, hidroxi, CN, alquilo (C4+-Cg), R’ 0 alquileno (C;-C¢)-R’;
Rs es H, halégeno, CN, alquilo (C4-Cg) 0 R’;

R es H, halégeno, CN, alquilo (C4-Cs), O-alquilo (C4-Cg), R' 0 SO,-NH,;
Rs es H, halégeno o alquilo (C4-Cs); '
Rg es

R,

OH,

halégeno,

alquilo (C4-Cs);

O-alquilo (C4-Cs),

alquileno (C4-Cg)-R’,

alquenilo (C,-Cg),

alquinilo (C,-Cs),

alquileno (C4-Ce)-0O-R’,

alquileno (C4-C)-CH[R']2,

alquileno (C4-C¢)-C(O)-R’,

alquileno (C4-Cg)-C(O)NH,,

alquileno (C4-Cg)-C(O)NH-R’,

alquileno (C4-Cg)-C(O)NH-alquilo (C4-Cs),

alquileno (C4-Cg)-C(O)N[alquilo (C4-Cs)l2,

alquileno (C4-Cg)-C(O)N[R']z;

alquileno (C4-Cg)-C(O)0O-alquilo (C4-C),

COOH,

C(0O)0-alquilo (C4-Cg), -

C(O)OR,,

C(O)-alquilo (C4-Cs),

(000219
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C(O)R’,

C(O)NH,,

C(O)-NH-alquenilo (C,-Cs),

C(O)-NH-alquinilo (C,-Cs),

C(O)NH-alquilo (C4-Cs),

C(O)NHR’,

C(O)-NH-alquileno (C4-C¢)-R’,

C(O)N[alquilo (C;-Ce)IR’,

C(O)N[alquilo (C4-Ce)]z,

C(O)-alquileno (C4-C¢)-R’, 0

C(O)O-alquileno (C4-Cs)-R’;

Re esta ausente;

0 es un alquileno (C4-C,4) unido al anillo de cicloalquilo, donde el alquileno (C;-C,)
forma un segundo enlace con un atomo de carbono diferente del anillo de
cicloalquilo para formar un sistema de anillos biciclicos,

donde en el sistema de anillos biciclicos opcionalmente uno o dos atomos de
carbono se reemplazan por un grupo seleccionado independientemente entre O, N-
Ris, S, SO 0 SO;;

o,simysson2 mes3ysesi,omesd4ysesO,

Re s CH,-CH-(CHy), que se une con un CH, al anillo de cicloalquilo y los otros dos
CH; se unen a atomos de carbono diferentes del anillo de cicloalquilo;
y,simes3yses3,

Re son dos grupos metileno unidos a atomos de carbono diferentes del anillo de
cicloélquilo, donde los grupos metileno o el grupo CH,-CH-(CH,), se unen a atomos
de carbono del anillo de cicloalquilo de tal manera que forman un sistema de

adamantano de la formula

en la que L puede unirse a cualquier &tomo de carbono secundario o terciario y
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en la que el sistema de anillos biciclicos o el sistema de adamantano esta sin
sustituir u opcionalmente sustituido con Ra.

Rio es

H,

arilo (C¢-C10),

arilo (Ce-C1o),

O-alquileno (C4-Ce)-arilo (Cs-C1), 0

heteroarilo (Cs-C+o), donde el arilo (Cs-C10) 0 el heteroarilo (Cs-C1o) esta sin sustituir
o sustituido.

Ry es

H,

alquilo (C4-Cg);

alquileno (C4-Cg)-R’,

cicloalquilo (C5-Cs),

heteroarilo (Cs-Cyo),

heterocicloalquilo (C3-Cg),

arilo (Cg¢-C1p);

0 Ri1 ¥y Ryz junto con el atomo de carbono al que estan unidos forman un anillo
cicloalquilo (C;s-Cs) o heterocicloalquilo (Cs-Cg);

Ris es

alquilo (C4-Ce);

cicloalquilo (C;-Cs),

heteroarilo (Cs-Cp),

heterocicloalquilo (C;-Cg), 0

arilo (Cg-Co);

0 Rizes H, con la condicién de que r =2 y el otro Ry, no sea H;

0 Ri1 ¥y Ryz junto con el atomo de carbono al que estan unidos forman un anillo
cicloalquilo (C;-Cs) 0 heterocicloalquilo (C5-Cs);

Ri13¥Y Ri4 son independientemente entre si

H,

R,

alquilo (C4-Cs);

alquileno (C4-Ce¢)-R’,

alquileno (C4-Cg)-O-alquilo (C4-Ce),

alquileno (C4-Cg)-O-R’,
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alquileno (C4-Cg)-CH[R],,

alquileno (C4-C¢)-C(O)-R’,

alquileno (C4-Cg)-C(O)NH5,

alquileno (C4-Cg)-C(O)NH-R’,

alquileno (C4-Cs)-C(O)NH-alquilo (C4-Cs),
alquileno (C4-Cs)-C(O)N[alquilo (C4-Ce)]2,
alquileno (C4-Cg)-C(O)N[R'];,

alquileno (C4-Cg)-C(O)O-alquilo (C4-C),
C(0O)0O-alquilo (C4-Cg),

C(O)OR;,

C(O)-alquilo (C4-Cq),

C(O)R’,

C(O)NH-alquilo (C4-Cg),

C(O)NHR’,

C(O)N[alquilo (C;-Cg)]R’,

C(O)N[alquilo (C4-Ce)l2,

C(O)-alquileno (C4-C¢)-R’,
C(O)O-alquileno (C4-Cg)-R’, 0

(C3-Cy),

R1s es H o alquilo (C4-Cg);
nesO0, 1,2 364
mest, 2 364
ses0,1,263
res162;

CG0z2s

~ R4z ¥ Ryg, junto con el dtomo de N al que estan unidos, forman un heterocicloalquilo

L es O(CHz)p, S(CH2)p, S(O)(CHz)p, SOz(CHz)p, NH(CH,)p, N-alquil (C+-Cs)-(CH.)p,

N-cicloalquil (Cs-Cs)-(CH.)p; o N[alquileno (C4-C3)-R']-(CH,)p:

pes0,1,2 364,

R’ es

cicloalquilo (C5-Cs),
heteroarilo (C5-C1o), .
heterocicloalquilo (C3-Cy),
arilo (Cs-C1p);
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donde en los restos R; a Rys el alquilo o alquileno esta sin sustituir u opcionalmente
sustituido una o mas veces con OH, OCH,;, C(O)OH, C(O)OCH,, NH,, NHCHj,
N(CH),, C(O)NH,, C(O)NHCH; 0 C(O)N(CHs)s;

donde en los restos R; a Ry; el cicloalquilo o heterocicloalquilo esta sin sustituir u
opcionalmente sustituido una o mas veces con alquilo (C4+-Cs), halégeno, OH,
OCHs, C(O)OH, C(O)OCH,;, NH, NHCHj; N(CH); C(O)NH, C(O)NHCH, o
C(O)IN(CHy).;

donde en los restos R; a Rys el alquilo o alquileno esta sin sustituir u opcionalmente
sustituido una o mas veces con halégeno;

donde en Ioé restos R; a Rys el arilo (Ce-Cyo) y el heteroarilo (Cs-Co) estan sin
sustituir u opcionalmente sustituidos una o mas veces con un grupo seleccionado
independientemente entre halégeno, OH, NO,, N; CN, C(O)-alquilo (C4-Cg),
C(O)-arilo (Cg-C10), COOH, COO-alquilo (C4-Cs), CONH,, CONH-alquilo (C4-Ce),
CONI[alquilo (C4-Cq)],, cicloalquilo (Cs-Cg), alquilo (C4-Ce), alquileno (C4-Cg)-NH-
alquilo (C4-Ce), alquileno (C4-Cg)-Nalquilo (C;-Cg)l, alquenilo (C,-Cg), alquinilo
(C2-Ce), O-alquilo (C1-Ce), O-C(O)-alquilo (C4-Cs), POsH,, SO4H, SO,-NH,, SO,NH-
alquilo (C4-Cs), SO,N[alquilo (C4-Ce)],, S-alquilo (C4-Cs); SO-alquilo (C4-Cg), SO,-
alquilo (C4-Cs), SO,-N=CH-N]alquilo (C1-Cs)],, SFs,

C(NH)(NH), NH,, NH-alquilo (C;-Ce), N[alquilo (C4-Cg)],, NH-C(O)-alquilo (C4-Ce),
NH-C(0)O-alquilo (C+-Cs), NH-SO;-alquilo (C4-Cs), NH-SO,-arilo (Cg-C1o), NH-SO,-
heteroarilo (Cs-C1,), NH-SO,-heterocicloalquilo (C5-Cs), N-alquil (C4-C¢)-C(O)-alquilo
(C4-Ce), N-alquil (C4-Ce)-C(0)O-alquilo (C4-Cs), N-alquil (C;-Cg)-C(O)-NH-alquilo (Cy-
Ce)], arilo (Cs-Cyo), alquileno (C4-Ce)-arilo (Ce-Cyo), O-arilo (Ce-C1), O-alquileno
(C1-Cg)-arilo (Ce-C1o), heteroarilo (Cs-Cqo), heterocicloalquilo (Cs-Cg), alquileno
(C4-Ce)-heteroarilo (Cs-Cy), alquileno (C4-Ce)-heterocicloalquilo (C3-C8), O-alquileno
(C1-Ce)-heteroarilo (Cs-Co), O-alquileno (C4-Ce)-heterocicloalquilo (C5-Cg),

donde dicho arilo (Ce-Cyo), heteroarilo (Cs-Cyo), heterocicloalquilo (C;-Cg) ©
cicloalquilo (C;s-Cg) puede estar sustituido de una a tres veces con un grupo
seleccionado independientemente entre halégeno, OH, NO,, CN, O-alquilo (C4-Cs),
alquilo (C4-Cs), NH,, NH-alquilo (C1-Ce), Nlalquilo (C4-Cg)l, SO,CHs, COOH,
C(O)O-alquilo  (C4-C¢), CONH,, alquileno . (C4-Ce)-O-alquilo (C4-C¢), alquileno
(C1-Cy)-O-arilo (Ce-C1o) u O-alquileno (C4-Cs)-arilo (Ce-Cyo); 0 |
donde el grupo arilo (Cs-C10) esta sustituido vecinalmente con un grupo O-alquileno
(C4-C4)-O, por lo que se forma, junto con los atomos de carbono a los que estan
unidos los atomos de oxigeno, un anillo de 5-8 miembros; y
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donde los sustituyentes arilo de los grupos arilo (Cg-Cyo), heteroarilo (Cs-Cyo),
heterocicloalquilo (C;-Cs) o cicloalquilo (Cs;-Cs) pueden no estar sustituidos
adicionalmente con un grupo que contiene arilo, heteroarilo, heterocicloalquilo o
cicloalquilo (C5-Csg);

sus formas estereoisoméricas y/o tautoméricas y/o sus sales farmacéuticamente
aceptables.

En otra realizacion, la presente invencion también se refiere a un compuesto
de férmula (l) y/o a su sal farmacéuticamente aceptable para uso como un
medicamento. También se refiere al uso de al menos un compuesto de férmula H
y/o a una sal farmacéuticamente aceptable del mismo para el tratamiento y/o
prevencion de enfermedades mediadas por la Rho-quinasa tales como
hipertensién, hipertension pulmonar, hipertension ocular, retinopatia, glaucoma,
trastorno circulatorio periférico, enfermedad oclusiva arterial periférica (PAOD),
enfermedad cardiaca coronaria, angina de pecho, hipertrofia cardiaca, insuficiencia
cardiaca, enfermedades isquémicas, insuficiencia isquémica de érganos (lesion de
organo diana), pulmén fibroide, higado fibroide, insuficiencia hepatica, nefropatia,
insuficiencia renal, rifién fibroide, glomerulosclerosis renal, hipertrofia organica,
asma, enfermedad pulmonar obstructiva crénica (COPD), sindrome de insuficiencia
respiratoria en adultos, trastornos trombdticos, ictus, vasoespasmo cerebral,
isquemia cerebral, dolor, degeneracion neuronal, lesién de la médula espinal,
enfermedad de Alzheimer, parto prematuro, disfuncion 'eréctil, disfunciones
endocrinas, arteriosclerosis, hipertrofia prostatica, diabetes y complicaciones de la
diabetes, sindrome metabdlico, reestenosis de los vasos sanguineos,
aterosclerosis, inflamacién, enfermedades autoinmunes, SIDA, osteopatia, infeccion
del tracto digestivo con bacterias, sépsis o desarrollo y progresién del céancer. La
invencién también se refiere a un medicamento que comprende una cantidad eficaz
de al menos un compuesto de formula (I) y/o una sal farmacolégicamente aceptable
del mismo. Otro objeto de la presente invencién es un método para producir un
compuesto de férmula (1).

El término alquilo, como se usa en alquilo (C4-C), alquilo (C4-C4) o alquilo
(C4-Ce) y los sustituyentes alquileno correspondientes, se entienden como un resto
hidrocarbonado que puede ser lineal, es decir, de cadena lineal, o ramificado, y
tiene 1, 2, 3, 4, 5 6 6 atomos de carbono, respectivamente. Esto también se aplica
si un grupo alquilo se presenta como un sustituyente en otro grupo, por ejemplo, en
un grupo alcoxi (O-alquilo), S-alquilo o -O-alquileno (C;-Cg)-O-, un grupo
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alcoxicarbonilo o un grupo arilalquilo. Son ejemplos de grupos alquilo metilo, etilo,
propilo, butilo, pentilo o hexilo y los n-isémeros de todos estos grupos, isopropilo,
isobutilo, 1-metilbutilo, isopentilo, neopentilo, 2,2-dimetilbutilo, 2-metilpentilo, 3-
metilpentilo, isohexilo, sec-butilo, terc-butilo o terc-pentilo. Los grupos alquilo o
alquileno pueden estar opcionalmente halogenados una o mas veces, por ejemplo,
los grupos alquilo pueden estar fluorados, por ejemplo pefluorados. Son ejemplos
de grupos alquilo halogenados CH.F, CHF, CF, y CH,CF;, OCF;, SCF; o
-O-(CF,),-0O-.

La expresién alquenilo (C,-Cs) se refiere a un resto hidrocarbonado cuya
cadena de carbonos es una cadena lineal o ramificada que comprende de 2 a 6
atomos de carbono y tiene, dependiendo de la longitud de la cadena, 1, 2 6 3
dobles enlaces, por ejemplo, vinilo, 1-propenilo, 2-propenilo (= alilo), 2-butenilo, 3-
butenilo, 2-metil-2-butenilo, 3-metil-2-butenilo, 5-hexenilo o 1,3-pentadienilo. El
doble enlace puede tener, cuando sea posible, la orientacién E o Z. Los dobles
enlaces pueden ser internos y terminales.

Los grupos alquinilo (C,-Cg) son restos hidrocarbonados cuya cadena de
carbonos es una cadena lineal o ramificada que comprende de 2 a 6 atomos de
carbono y tiene, dependiendo de la longitud de la cadena, 1 6 2 triples enlaces, por
ejemplo, etinilo, 1-propinilo, 2-propinilo (= propargilo) o 2-butinilo. Los triples
enlaces pueden ser internos y terminales.

Haldgeno se refiere a fltor (F), cloro (Cl), bromo (Br) o yodo (I).

El término heteroalquilo (C4-Cg) o los sustituyentes heteroalquileno (C;-Cs)
correspondientes se entienden como grupos alquilo (C;-Cs) 0 alquileno (C4-Cg) en
los que al menos un atomo de carbono, preferiblemente uno o dos atomos de
carbono, mas preferiblemente un atomo de carbono, se reerﬁpléian por un grupo
seleccionado entre O, NH o S y donde los atomos de nitrégeno y azufre pueden
estar opcionalmente oxidados. Ei heteroatomo puede reemplazarse en cualquier
posicion del grupo alquilo o alquileno. Los ejemplos de grupos heteroalquilo (C4-Cs)
incluyen -CH,-O-CHs, -CH,-CH2-O-CH,-CHs, -CH,-NH-CH,-CHs, -CH2-N(CH,-CH,),
-CHz-CH,-CH;-0-CH;, -CH,-CH,-CH,-S-CHa, -CH,-O-CH(CHs),, -CH;-O-CH,-CH,-
O-CH; u O-CH,-CH. |

Los grupos cicloalquilo (C3-Cs) son grupos alquilo ciclicos que contienen
anillos de 3, 4, 5, 6, 7 u 8 4tomos de carbono tales como ciclopropilo, ciclobutilo,
ciclopentilo, ciclohexilo o ciclooctilo, que también pueden estar sustituidos y/o

contener 1 6 2 dobles enlaces (grupos cicloalquilo insaturados) tales como, por
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ejemplo, ciclopentenilo o ciclohexenilo, que pueden enlazarse mediante cualquier
atomo de carbono.

Un grupo arilo (Ce-C4o) se refiere a un anillo aromatico o a un sistema de
anillos que comprende dos anillos aromaticos que estan condensados o unidos de
otra manera, o que comprende dos anillos aromaticos condensados donde un anillo
esta saturado o parcialmente saturado, es decir, contiene al menos un enlace
sencillo C-C, por ejemplo un grupo fenilo, naftilo, bifenilo, tetrahidronaftilo, alfa- o
beta-tetralon-, indanil- o indan-1-on-ilo. Un grupo arilo (C¢-C1o) preferido es fenilo.

Un grupo heterocicloalquilo (C;-Cs) se refiere a un sistema de anilios
monociclicos de carbono, saturados (que no contienen dobles enlaces), que
contiene 3, 4, 5,6, 7 u 8 atomos en el anillo, donde uno o mas atomos de carbono
pueden reemplazarse por uno o mas heteroatomos tales como, por ejemplo 1,2 6 3
atomos de nitrégeno, 1 6 2 atomos de oxigeno, 1 6 2 atomos de azufre o
combinaciones de diferentes heteroatomos. Los restos heterocicloalquilo pueden
estar enlazados en cualquier posicién, por ejemplo en la posicion 1, la posicién 2, la
posicion 3, la posicion 4, la posicién 5, la posicién 6, la posicion 7 o la posicion 8.
También se incluyen los N-6xidos, sulféxidos o sulfonas correspondientes de estos
compuestos.

Son ejemplos de grupos heterocicloalquilo (C3-Cg) oxiranilo, oxetanilo,
aziridinilo, tetrahidrofuranoilo, tetrahidropiranilo, dioxolanilo, por ejemplo 1,3-
dioxolanilo, dioxanilo, por ejemplo 1,4-dioxanilo, piperidinilo, pirrolidinilo,
imidazolidinilo, triazolidinilo, hexahidropirimidinilo, piperazinilo, triazinanilo, por
ejemplo, 1,3,5-triazinanilo, 1,2,3-triazinanilo o 1,2,4-triazinanilo, tetrahidrotiofenilo,
tetrahidrotiopiranilo, ditiolanilo, por ejemplo 1,3-ditiolanilo, ditianilo, tiazolidinilo,
oxazolidinilo, oxatiolanilo, por ejemplo 1,3-oxatiolanilo, morfolinilo o tiomorfolinilo,
diazepanilo, por ejemplo 1,4-diazepanilo.

Un grupo heterocicloalquilo (C3-Cg) preferido es morfolinilo, pirrolidinilo,
piperazinilo, piperidinilo, oxetanilo o tetrahidropiranilo.

Heteroarilo (Cs-C4) se refiere a un sistema de anillos mono- o biciclicos en
el que uno o mas atomos de carbono pueden reemplazarse por uno o mas
heteroatomos tales como, por ejemplo 1, 2, 3 6 4 atomos de nitrégeno, 1 6 2
atomos de oxigeno, 1 6 2 atomos de azufre o combinaciones de diferentes
heteroatomos. Los restos heteroarilo pueden estar enlazados en cualquier posicion,
por ejemplo en la posicién 1, la posicidn 2, la posicidn 3, la posicién 4, la posicion 5,

la posicién 6, la posicion 7 o la posicién 8. Los grupos heteroarilo (Cs-C10) pueden
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ser (1) un sistema de anillos aromaticos, monociclicos o biciclicos o (2) un sistema
de anillos biciclicos en el que un anillo es aromatico y el segundo anillo esta al
menos parcialmente saturado.

También se incluyen los N-6xidos, sulféxidos o sulfonas correspondientes
de estos compuestos.

Son grupos heteroarilo (Cs-Cy,) adecuados bencimidazolilo, benzofurilo,
benzotienilo, azaindolilo, benzotiofenilo, benzoxazolilo, benzotiazolilo,
benzotriazolilo, bencisoxazolilo, bencisotiazolilo, carbolinilo, cinnolinilo, cromanilo,
cromenilo, naftiridinilo, ftalazinilo, piridoimidazolilo, pteridinilo, purinilo, quinazolinilo,
quinoxalinilo, quinolinilo, isoquinolinilo, tetrahidroisoquinolinilo, tetrahidroquinolinilo,
indolinilo, indolizinilo, indolilo, furilo, furazanilo, tienilo, imidazolilo, imidazolinilo, 1H-
indazolilo, pirazolilo, oxazolilo, 1,2,3-oxadiazolilo, 1,2,4-oxadiazolilo, 1,2,5-
oxadiazolilo, 1,3,4-oxadiazolilo, isoxazolilo, tiazolilo, isotiazolilo, piridilo, triazolilo,
pirazinilo, pirimidinilo, piridazinilo, pirazolinilo, pirrolilo,1,2,3-tiadiazolilo, 1,2,4-
tiadiazolilo, 1,2,5-tiadiazolilo, 1,3,4-tiadiazolilo y tetrazolilo.

Piridilo se refiere a 2-, 3- y 4-piridilo. Tienilo se refiere a 2- y 3-tienilo. Furilo
se refiere a 2- y 3-furilo. También se incluyen los N-6xidos correspondientes de
estos compuestos, por ejemplo, 1-0xi-2-, 3- 0 4-piridilo.

Pueden producirse sustituciones en restos heteroarilo (Cs-C;o) sobre atomos
de carbono libres o sobre atomos de nitrégeno.

Son ejemplos preferidos de restos heteroarilo (Cs-Ci) benzofurilo,
quinolinilo, furilo, tienilo, imidazolilo, pirazolilo, oxazolilo, isoxazolilo, tiazolilo,
isotiazolilo, piridilo, triazolilo, oxadiazolilo, pirazinilo, pirimidinilo, piridazinilo y
tetrazolilo.

Un heteroarilo (Cs-C4,) preferido es un grupo heteroarilo (Cs-Cs). Son restos
heteroarilo (Cs-Cg) preferidos furilo, tienilo, imidazolilo, pirazolilo, oxazolilo,
isoxazolilo, tiazolilo, isotiazolilo, piridilo, triazolilo, oxadiazolilo, pirazinilo, pirimidinilo
y piridazinilo. Son ejemplos preferidos de heteroarilo (Cs-Cs) 2- 0 3-tienilo, 2- o 3-
furilo, 1-, 2- o 3-pirrolilo, 1-, 2-, 4- 0 5-imidazolilo, 1-, 3-, 4- o 5-pirazolilo, 1,2,3-
triazol-1-, -4- o -5-ilo, 1,2 4-triazol-1-, -3- 0 -5-ilo, 2-, 4- 0 5-oxazolilo, 3-, 4- o 5-
isoxazolilo, 1,2,3-oxadiazol-4- o -5-ilo, 1",2,4-oxédiaiolé3- o -5-ilo, 1 ,3,4—o>iadiazol-2-
0 -5-ilo, 2-, 4- o 5-tiazalilo, 3-, 4- o 5-isotiazolilo, 2-, 3- o 4-piridilo, 2-, 4-, 5- 0 6-

pirimidinilo, 3- o 4-piridazinilo o pirazinilo.

En los restos Rs a Rys, los restos arilo (Ce-Cy) y heteroarilo (Cs-Cyp) estan

sin sustituir o, si no se especifica de otra manera, opcionalmente sustituidos una o
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més veces, preferiblemente de una a tres veces, mas preferiblemente una vez, con
un grupo seleccionado independientemente entre
halégeno, OH, NO,, N, CN, C(O)-alquilo (C4-Cs), C(0)-arilo (Cs-Co), COOH, COO-
alquilo (C4-Cs), CONH,, CONH-alquilo (C,-Cq), CON{[alquilo (C4-Cg)l, cicloalquilo
(Cs-Ce), alquilo (C4-Ce), alquileno  (C4-Ce)-NH-alquilo (C4-Cg), alquileno
(C1-Ce)-N[alquilo (C4-Ce)lz, alquenilo (C,-Ce), alquinilo (C,-Cs), O-alquilo (C4-Cg),
O-C(O)-alquilo  (C4-C¢), POzH,, SOsH, SO,NH, SO,NH-alquilo (C4-Ce),
SO:N[alquilo (C4-C¢)]z, S-alquilo (C4-Cs), SO-alquilo (C-Ce), SO,-alquilo (C4-Ce),
S0,-N=CH-N[alquilo (C-C¢)},, SFs,
C(NH)(NH), NH,, NH-alquilo (C;-Cq), N[alquilo (C4-Ce)],, NH-C(O)-alquilo (C4-Cg),
NH-C(O)O-alquilo (C4-Ce), NH-SO,-alquilo (C4-Cs), NH-SO,-arilo (Ce-C10), NH-SO,-
heteroarilo (Cs-C+o), NH-SO,-heterocicloalquilo (Cs-Cs), N-alquil (C4-Ce)-C(0)-alquilo
(C4-Ce), N-alquil (C4-Ce)-C(O)O-alquilo (C4-Cs), N-alquil (C+-Cg)-C(O)-NH-alquilo (C;-
Ce)], arilo (C¢-Cyp), alquileno (C4-Ce)-arilo (Ce-Cyo), O-arilo (Ce-Cyo), O-alquileno
(C4-Ce)-arilo (Ce-C10), heteroarilo (Cs-Cyp), heterocicloalquilo (C3-Cs), alquileno
(C1-Csg)-heteroarilo (Cs-Cy), alquileno (C4-Csq)-heterocicloalquilo (C3-Cs), O-alquileno
(C1-Cg)-heteroarilo (Cs-Cyp), O-alquileno (C4-Ce)-heterocicloalquilo (C3-Cg),
donde dicho arilo (Ce-Cyo), heteroarilo (Cs-Cyo), heterocicloalquilo (Cs-Cg) o
cicloalquilo (C;-Cg) puede estar sustituido de una a tres veces con un grupo
seleccionado independientemente entre halégeno, OH, NO,, CN, O-alquilo (C4-Cs),
alquilo (C4-Ce), NHz, NH-alquilo (C4-Ce), N[alquilo (Ci-Cg)l,, SO,CHs, COOH,
C(O)O-alquilo (C4-Cs), CONH,, alquileno (C;-Cs)-O-alquilo (C4-Cs), alquileno
(C1-C)-O-arilo (Ce-C1o) u O-alquileno (C4-Cg)-arilo (Ce-Ci); 0
donde el grupo arilo (Cs-C1o) esta sustituido vecinalmente con un grupo O-alquileno
(C4-C4)-O, por lo que se forma, junto con los atomos de carbono a los que estan
unidos los atomos de oxigeno, un anillo de 5-8 miembros; y
donde los sustituyentes arilo de los grupos arilo (Ce-Cr0), heteroarilo (Cs-Cyp),
heterocicloalquilo (Cs-Cs) o cicloalquilo (Cs-Cs) pueden no estar sustituidos
adicionalmente con un grupo que contiene arilo, heteroarilo, heterocicloalquilo o
cicloalquilo (C3-Cg).

Son sustituyentes preferidos para grupos arilo (Ce-C1o) y heteroarilo (Cs-C10)
OH, alquilo (C4-C,4), O-alquilo (C;-C,), O-fenilo, fenilo, C(O)0-alquilo (C4-Cg),
C(O)OH, C(O)-alquilo (C4-Cy), halégeno, NO,, SO,NH,, CN, SO,-alquilo (C4-Cy),
SO,-N=CH-Nlalquilo (C;-Cs)],, NH-SOs-alquilo (C4-C,), NH, NH-C(O)-alquilo

(C+-C,), cicloalquilo (C3-Ce), alquil (C4-C.)-OH, C(O)N[alquilo (C4-Cy4)],, C(O)NH-
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alquilo (C4-Cs), C(O)NH,, N[alquilo (C4-C.)],, alquileno (C4-C4)-N[alquilo (C4-Cu)l2,
alquileno (C4-C4)-O-alquilo (C4-C4), heteroarilo (Cs-Cs), heterocicloalquilo (Cs-Cs),
alquileno (C4-Cy)-arilo (Cs-Cyo), donde el arilo (Ce-Cio) puede estar sustituido
adicionalmente de una a tres veces, preferiblemente una vez, con halégeno, alquilo
(C1-Cy), O-alquilo (C4-C,), alquileno (C4-C,)-O-alquilo (C4-Cs), arilo (Ce-Cy),
O-alquileno (C;-Ce)-arilo (Cs-C+0), 0 puede estar sustituido vecinalmente con un
grupo O-alquileno (C4-C,4)-O, por lo que se forma un anillo de 5-8 miembros junto
con los atomos de carbono a los que estan unidos los atomos de oxigeno.

Son sustituyentes mas preferidos para arilo (Cs-Cyo) y heteroarilo (Cs-Cy)
OH, halégeno, CN, fenilo, O-fenilo, NH-C(O)-alquilo (C4-C4), C(O)-alquilo (C4-Cy),
C(0)-O-alquilo (C4-C,), alquilo (C4-C,), O-alquilo (C1-C4), CONH,, SO,-NH,, SO,-
alquilo (C4-C4) 0 SO,-N=CH-N[alquilo (C-C,)],, alquileno (C4-Cy)-fenilo, alquileno
(C4-C4)-O-alquilo (C4-C4) o heteroarilo (Cs-Cs), donde el fenilo esta sin sustituir u
opcionalmente sustituido de una a tres veces, preferiblemente una vez, con OH,
halégeno, alquilo (C4-C,4) u O-alquilo (C4-C,).

Son sustituyentes ain mas preferidos para arilo (C6-C10) Yy heteroarilo (Cs-
C10) OH, haldgeno, CN, fenilo, O-fenilo, NH-C(O)-alquilo (C4-Cy), especialmente
NH-C(0O)-CH,, C(O)-alquilo (C4-Cy), especialmente C(O)-CHs, C(0O)-O-alquilo (C;-
Ca), especialmente C(0)-OCH;, alquilo (C;-C,), especialmente CH; o CF3, O-alquilo
(C4+-C4), especialmente O-CH;, CONH,, SO,-NH,, S0s-alquilo  (C4-Cy),
especialmente SO,-CH; 0 SO,-CF3; 0 SO,-N=CH-N[alquilo (C4-C4)]o, especialmente
SO2,-N=CH-N[(CHj3),,
donde el fenilo esta sin sustituir u opcionalmente sustituido de una a tres veces,
preferiblemente una vez, con OH, halégeno, alquilo (C4-C4) u O-alquilo (C4-Cy).

Son sustituyentes mas especialmente preferidos para grupos arilo (Ce-Cyp) y
heteroarilo (Cs-C1o) OH, CN, alquilo (C4-C,), especialmente CH; o CF3;, O-alquilo
(C+-Cy), especialmente O-CHs, halégeno o fenilo, donde el fenilo puede estar
sustituido adicionalmente de una a tres veces, preferiblemente una vez, con OH,
haldgeno, alquilo (C;-C,), especiaimente CH; o CFs;, u O-alquilo (C4-Cy),
especialmente O-CHs.

Son sustituyentes atin mas preferidos para grupos arilo (Ce-C1o) y heteroarilo
(C5-C40) OH, CN, haldgeno, alquilo (C;-C,), especialmente CH; o CF3;, O-alquilo (C;-
C.,), especialmente O-CHj3, o haldégeno.

En los grupos fenilo monosustituidos, el sustituyente puede estar situado en
la posicion 2, en la posicién 3 o en la posicién 4, prefiriéndose la posicién 3 y la
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posicion 4. Si un grupo fenilo tiene dos sustituyentes, éstos pueden estar situados
en la posicion 2,3, en la posicion 2,4, en la posicién 2,5, en la posicion 2,6, en la
posicion 3,4 o en la posicién 3,5. En los grupos fenilo que tienen tres sustituyentes,
los sustituyentes pueden situarse en la posicién 2,3,4, en la posicidn 2,35, en la
posicidn 2,3,6, en la posicién 2,4,5, en la posicion 2,4,6 o en la posicién 3,4,5.

Las declaraciones anteriores en relacion a los grupos fenilo se aplican
igualmente a grupos divalentes obtenidos a partir de grupos fenilo, es decir, fenileno
que puede ser 1,2-fenileno, 1,3-fenileno o 1,4-fenileno sin sustituir o sustituido. Las
declaraciones anteriores también se aplican de forma correspondiente al subgrupo
arilo en grupos arilalquileno. Son ejemplos de grupos arilalquileno, que también
pueden estar sin sustituir o sustituidos en el subgrupo arilo asi como en el subgrupo
alquileno, bencilo, 1-feniletileno, 2-feniletileno, 3-fenilpropileno, 4-fenilbutileno, 1-
metil-3-fenil-propileno.

En los restos R; a Rys, un alquilo o alquileno esta sin sustituir o, si no se
especifica de otra manera, opcionalmente sustituido una o mas veces con
halégeno. Si esta sustituido, el alquilo o alquileno esta sustituido preferiblemente de
una a tres veces con un halégeno seleccionado entre cloro o bromo pero puede

estar sustituido una o mas veces con flior, por ejemplo, estar perfluorado.

Preferiblemente, halégeno es flGor. Preferiblemente, el alquileno no esta

halogenado. Mas preferiblemente, un grupo alquilo o alquileno no esta halogenado.

En los restos R; a Rys, el alquilo o alquileno esta sin sustituir 0, si no se
especifica de otra manera, opcionalmente sustituido una o mas veces con un grupo
seleccionado independientemente entre OH, OCHs;, C(O)OH, C(O)OCHs;, NH,,
NHCH;, N(CHa)2, C(O)NH,;, C(O)NHCH; o C(O)N(CHa),. Si esta sustituido, el
numero de sustituyentes esta preferiblemente entre 1, 2, 3 6 4, mas preferiblemente
10 2, prefiriéndose aiin mas 1. Preferiblemente, un alquileno no esta sustituido con
uno de estos grupos. Mas preferiblemente, un alquilo o alquileno no esta sustituido
con uno de estos. Preferiblemente, el alquilo o alquileno de R, Ry, Rs, R; y Rg no
esta sustituido. En una realizacién mas, el alquilo o alquileno de R, a Rys no esta
sustituido con uno de estos grupos.

En los restos Rs a Rys, el cicloalquilo o heterocicloalquilo esta sin sustituir-o,
si no se especifica de otra manera, opcionalmente sustituido una o mas veces con
alquilo (C4-Ce), halégeno, OH, OCHs, C(O)OH, C(O)OCHs, NH,, NHCHa, N(CHa),,
C(O)NH,, C(O)NHCHj; o C(O)N(CHa),. Si esta sustituido, el niimero de sustituyentes
esta preferiblemente entre 1, 2, 3 6 4, mas preferiblemente 1 6 2, prefiriéndose aun
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mas 1. Preferiblemente, el cicloalquilo o heterocicloalquilo de R; a Ry no esta
sustituido. En una realizacién més, el cicloalquilo o heterocicloalquilo de R; a Rys no
esta sustituido. En una realizacion preferida, un heterocicloalquilo no esta
sustituido. En otra realizacion, el cicloalquilo no esta sustituido.

5 Los sustituyentes generales y preferidos de grupos arilo (Ce-C10), heteroarilo
(Cs-C1o), heterocicloalquilo (C;-Cs) y cicloalquilo (Cs-Cs) que se han definido
anteriormente pueden combinarse con las definiciones generales y preferidas de
R1, Ra, Rs, Rs, Rg, Ry, Rg, Rg, Rig, Ri1, Riz, Ris, Rys, Ris, n,s,mr pylL que se
describen en las siguientes realizaciones de un compuesto de formula ().

10 Las siguientes realizaciones de un compuesto de formula (I) caracterizan
adicionalmente y son parte de la presente invencion.
En una realizacién de un compuesto de féormula (1), Ry es H y el compuesto

se caracteriza por la formula (II)
R4 Rs (Rg)n

Rj =

N

H Ry

R12R11

15 (In
En otra realizacién de la presente invencién, R; es OH y el compuesto se

caracteriza por la formula (ll1la)

R4 Rs (Rg)n
Rj Pz
N I
OH Rg R12R11
(lla)
20 El derivado de isoquinolina de formula (1), en la que R, es OH, incluye el

derivado tautomérico de 1-isoquinolona correspondiente que se caracteriza por la
férmula (llib)
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R4 R5 (Rg)n
R L 10
N7 N N/R14
HN \R
R7 RG m )r 13
O R
° RizR1q

(l11b)
Esta forma tautomérica también es una realizacion de la presente invencion.
En una realizacion mas, Ry es NH, y el compuesto se caracteriza por la
5 formula (V)

Ry R11
(V)
Las siguientes realizaciones adicionales se refieren igualmente a los
compuestos de formula (1), (1), (llia), (lllb) y (IV).
10 En una realizacion preferida, R; es H u OH; mas preferiblemente, R, es OH.
"En una realizacién, R; es preferiblemente H, halégeno, alquilo (C-Cg) o
NHR'. En otra realizacién mas preferida, R; es H, haldgeno, NH-heteroarilo (Cs-Cs)
sin sustituir o sustituido, NH-heterocicloalquilo (Cs-Cs) sin sustituir o sustituido o NH-
fenilo sin sustituir o sustituido. En una realizacién aun mas preferida, R; es
15 NH-heteroarilo (Cs-Cs) sin sustituir o sustituido que contiene uno o mas atomos de
N, o NH-fenilo sin sustituir o sustituido. En una realizacion todavia mas preferida, R;
es H.

Son ejemplos de sustituyentes NHR' en R;
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H
N

H
*/N\©\ «
Cl O
H
*/N\©/CI

El asterisco (*) se refiere al sitio en el que el enlace se conecta con el 4tomo
C del anilio.

En una realizacion preferida, R, es H, halgeno, alquilo (C-Cg) 0 alquileno
(C4-Cy)-fenilo. En una realizacion mas preferida, R, es H, halégeno o alquilo (C4-Cy)
o alquileno (C4-Cy)-fenilo sin sustituir o sustituido, preferiblemente alquilo (C4-C4) o
alquileno (C4-C,)-fenilo sin sustituir. Ain mas preferiblemente, R, es H o halégeno,
prefiriéndose ain mas H.

En una realizacién preferida, Rs es H, CN, halégeno, alquilo (C;-Cs) sin
sustituir o sustituido, arilo (Ce-Cio) sin sustituir o sustituido, cicloalquilo
(C5-Cg)sustituido o sin sustituir o heteroarilo (Cs-Cyo) sin sustituir o sustituido. Arilo
(Ce-C10) es preferiblemente fenilo. Son ejemplos de Rs hidrégeno, fldor, cloro,
bromo, yodo, metilo, etilo, fenilo, tienilo o piridilo, nitrilo, (p-metoxi)-fenilo, N-anilina,
ciclopropilo, tetrazol y 4-metoxi-anilina. En una realizacién mas preferida, el alquilo
(C4-Cs), arilo (Ce-C1g), cicloalquilo (C3-Cs) o heteroarilo (Cs-Co) esta sin sustituir. En
una realizacion aun mas preferida, Rs es H, halégeno, metilo, etilo, fenilo, tienilo o
piridilo, mas especificamente H, halégeno, metilo o etilo. AUn mas preferiblemente,
Rs es H.

En una realizacién preferida, R; es H, halégeno, nitrilo, alquilo (C4-C) sin
sustituir o sustituido, O-alquilo (C4-Cs) sin sustituir o sustituido o R’ sin sustituir o
sustituido. En una realizacion mas preferida, R; es H, haldgeno, nitrilo, alquilo
(C4-Cy) sin sustituir o sustituido, O-alquilo (C4-C4) sin sustituir o sustituido, fenilo sin
sustituir o sustituido, -heteroarilo (Cs¥Ce) sin sustituir o sustituido o cicloalquilo (Cs-
Ce) sin sustituir o sustituido. Preferiblemente, el alquilo, fenilo o heteroarilo (Cs-Co)
esta sin sustituir.

En una realizacién aln mas preferida, R; es H, fltor, cloro, bromo, metilo,

etilo, metoxi, fenilo, nitrilo, ciclopropilo o tienilo. Mas preferiblemente, R; es H, fltior,

)
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cloro, bromo, metilo o metoxi, en particular H, metilo o cloro. Ain mas
preferiblemente, R; es cloro.

En una realizacion preferida, Rg es H, Cl, F, metilo o etilo. En una realizacion
mas preferida, Rg es H.

En una realizacion preferida, Ry es R’, OH, halégeno, alquilo (C-C¢) o
alquileno (C4-Ce)-R’, alquenilo (C,-Cs), alquileno (C4-Cg)-C(O)NH-R’, alquileno (C;-
Ce)-C(O)NH-alquilo (C4-Cs), COOH, CONH,, C(O)NH-alquilo (C4-Cs), C(O)NHR',
C(O)-NH-alquinilo (C4-Cs), C(O)-NH-alquileno (C-Ce)-R’ 0 C(O)Nlalquilo (C4-Cq)]2;
donde el alquilo, alquileno y R' estan sin sustituir o sustituidos. En una realizacién
mas preferida, Ry es OH, halégeno, alquilo (C;-Cs), alquileno (C4-Ce)-R’, alquenilo
(C2-Cg), COOH, CONH,, C(O)NH-alquilo (C4-Cs), C(O)NHR' o C(O)NJ[alquilo (C;4-
Ce)l2, donde el alquilo, alquileno y R' estan sin sustituir o sustituidos. Mas
preferiblemente, Ry es OH, halégeno, alquilo (C;-Cs), COOH, CONH, u O-CHs,
donde el alquilo esta sin sustituir o sustituido. En una realizacién atn mas preferida,
Ro es alquilo (C-Ce) sin sustituir o sustituido, preferiblemente R, es alquilo (C4-Cg)
sin sustituir.

Ry puede unirse a cualquier atomo de carbono del anillo, incluyendo la posicidn en
la que esta unido el grupo enlazador L.

Como ejemplos para estas realizaciones, R, es metilo, etilo, propilo,

isopropilo,
| OH
*/\/ *__<] *‘O *\/\/OMe *\)\/OH
x X
OH O
e H/\/ . H/\/ ~

El asterisco (*) se refiere al sitio en el que el enlace se conecta con el atomo
C del anillo.
En una realizacion preferida, R, es
H,
arilo (C¢-Cyo),
arilo (C¢-Cyo),
O-alquileno (C,-Ce)-arilo (C¢-C1o), 0
heteroarilo (Cs-Cs),
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donde el arilo (Ce-Cyo) 0 heteroarilo (Cs-Cs) estd sin sustituir o sustituido.
Preferiblemente, arilo (Ce-C1o) es fenilo. |

En una realizacién mas preferida, Ry, es H, fenilo, O-fenilo o heteroarilo (Cs-
Ce), donde el fenilo o heteroarilo (Cs-Cs) esta sin sustituir o sustituido.

5 " Enuna realizacion mas preferida, Ry, es H o fenilo opcionalmente sustituido
1, 2 6 3 veces, preferiblemente una vez, con un grupo seleccionado
independientemente entre C(O)NH,, OH, CN, halogeno, alquilo (C4-Cs) u O-alquilo
(C+-Cs), donde el alquilo esta sin sustituir u opcionalmente sustituido una o mas
veces con halégeno.

10 En una realizacion aun mas preferida, Ry, es H o fenilo opcionalmente
sustituido independientemente con un grupo seleccionado entre alquilo (C4-Cg), F,

Cl, Br, OMe o CF. ,
En una realizacion todavia méas preferida, R, es H. En otra realizacién adn

mas preferida, Ry, es fenilo. Son ejemplos para realizaciones de restos Rio

F Br

ReR el

3 ?

o
R, oo o
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En una realizacion preferida, R;1 es
H,
alquilo (C4-Ce);
cicloalquilo (C;-Cs), 0
heteroarilo (Cs-Cs), preferiblemente H o alquilo (C4-Cs), donde el alquilo (C4-Ce),
cicloalquilo (C3-Cg) o heteroarilo (Cs-Cyo) estd sin sustituir o sustituido,
preferiblemente sin sustituir.

En una realizacion mas preferida, R4 es H o alquilo (C4-Cs), donde el alquilo
(C1-Ce) estad sin sustituir o sustituido, preferiblemente sin sustituir. Adn mas
preferiblemente, Ry es H o metilo. Mas preferiblemente, Ry, es H.

En una realizacion preferida, R, es
alquilo (C4-Cs), donde opcionalmente uno o mas hidrégenos estan sustituidos con
fluor;
cicloalquilo (C5-Csg),
heteroarilo (Cs-Cg), 0
arilo (Cg-Cyo), donde el cicloalquilo (C3-Cs), heteroarilo (Cs-Cs) y arilo (Cs-Cyo) estan
sin sustituir o sustituidos, preferiblemente el cicloalquilo (C3-Cs) y el heteroarilo (Cs-
Ce) estan sin sustituir. Preferiblemente, arilo (Ce-C1o) es fenilo que esta sin sustituir
u opcionalmente sustituido una o dos veces con un grupo seleccionado
independientemente entre si entre halégeno, alquilo (C-C,) u O-alquilo (C4-Cy),
donde el alquilo (C4-C,) puede estar opcionalmente sustituido con fltor.

En una realizacién preferida, Ry, es metilo, etilo, propilo, isopropilo, isobutilo,
ciclopropilo, trifluorometilo, tiazolilo o fenilo sin sustituir o sustituido con alquilo (Cy-
Cs) o halégeno. Mas preferiblemente, R:, es metilo, etilo, propilo, isopropilo,
isobutilo, ciclopropilo, o es fenilo opcionalmente sustituido con metilo o halégeno.

En otra realizacién, Ry es H, Ry; es H y Ry, es fenilo opcionalmente
sustituido 1, 2 6 3 veces, preferiblemente una vez, con un grupo seleccionado
independientemente entre halégeno, alquilo (C4-Cs) u O-alquilo (C4-Cs), donde el
alquilo esta sin sustituir u opcionalmente sustituido una o mas veces con halégeno.

En otra realizacion, Ry, es fenilo opcionalmente sustituido 1, 2 6 3 veces,
preferiblemente una vez, con un grupo seleccionado independientemente entre
halégeno, alquilo (C4-Cs) u O-alquilo (C4-Ce), donde el alquilo esta sin sustituir u
opcionalmente sustituido una o mas veces con halégeno; Ry, es H y Ryz es
cicloalquilo (C;-Cs) sin sustituir o alquilo (C4-C¢), donde en el alquilo opcionalmente

uno o mas hidrégenos estan sustituidos con fllor; cicloalquilo (C3-Cs) o fenilo.
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En una realizacion mas, Ry y Ry, junto con el atomo de carbono al que
estan unidos, forman un anillo de cicloalquilo (C;-Cs), que esta sin sustituir o
sustituido, preferiblemente sin sustituir. Mas preferiblemente, el anillo es
ciclopropilo.

En una realizacién mas, Rq1 y Ry, junto con el 4tomo de carbono al que
estan unidos, forman un anillo de heterocicloalquilo (C;-Cs), que esta sin sustituir o
sustituido. Preferiblemente, el grupo heterociclilo formado es oxetanilo, morfolinilo,
piperidinilo, pirrolidinilo o piperazinilo. Mas preferiblemente, el grupo heterociclilo es
morfolinilo o piperazinilo. El grupo heterocicloalquilo formado esta preferiblemente
sin sustituir.

En una realizacion de un compuesto de férmula (1), Ris y Ry son
independientemente entre si
H,

R,

alquilo (C4-Cs);

alquileno (C4-Cg)-R’,

alquileno (C4-Cg)-O-alquilo (C4-Cs),

alquileno (C4-C¢)-O-R’,

C(0)-alquilo (C4-Cs),

C(O)R,

C(O)alquileno (C4-Ce)-R,

C(O)N[alquilo (C4-Cg)},, donde

R’, alquilo (C4-Cg) y alquileno (C;-Ce) estan sin sustituir o sustituidos.

En una realizacién mas, Ry; y Rq4, junto con el atomo de N al qué estan
unidos, forman un anillo de heterocicloalquilo (Cs-Cs), que estd sin sustituir o
sustituido. Preferiblemente, un heterocicloalquilo (C3-Cs) esta sin sustituir.

En una realizacién preferida de un compuesto de féormula, (1) Ry, Y Ry4 son
independientemente entre si
H,
alquilo (C4-Ce);
cicloalquilo (C3-Cg),
alquileno (C4-C,)-cicloalquilo (C5-Cs),
alquileno (C4-C4)-heteroarilo (Cs-Cyp),”
alquileno (C4-C,)-heterocicloalquilo (Cs-Csg),
alquileno (C4-C4)-arilo (Cs-Cyy),
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alquileno (C4-C,)-O-alquilo (C4-Cs),
C(0O)-alquilo (C4-Cg), 0
Ris ¥ Ry4, junto con el atomo de N al que estan unidos, forman un grupo
heterocicloalquilo (C;-Cs),
donde el alquilo (C4-Cs), cicloalquilo (C5-Cs), alquileno (C4-C.), heteroarilo (Cs-Cyp),
heterocicloalquilo (C5-Cs) y arilo (Ce-C1o) estan sin sustituir o sustituidos.
Preferiblemente, el grupo heterocicliio formado en Ri;; y Ry es morfolinilo,
piperidinilo, pirrolidinilo o piperazinilo. Mas preferiblemente, el grupo heterociclilo es
morfolinilo o piperazinilo.
En una realizacion mas preferida de un compuesto de férmula (1)
Ry3 es H, alquilo (C4-Cs), cicloalquilo (C5-Cs) 0 alquileno (C4-Cy)-cicloalquilo (C3-Cs);
y
R4 €8
H,
alquilo (C4-Cg);
cicloalquilo (C3-Cg),
alquileno (C4-C,)-cicloalquilo (C3-Cg),
alquileno (C4-C4)-heteroarilo (Cs-C,y),
alquileno (C;-C,)-heterocicloalquilo (C3-Cg),
alquileno (C4-C,)-arilo (C¢-C1),
alquileno (C4-C,)-O-alquilo (C4-Cs), 0
C(O)-alquilo (C4-Cs).
donde el alquilo (C4-Cg), cicloalquilo (C3-Cs), alquileno (C4-Cs4), heterocicloalquilo
(C3-Cs) y arilo (Ce-C1o) estan sin sustituir o sustituidos.
En una realizacién adn mas preferida de un compuesto de férmula )
R1s es H o alquilo (C4-Cs); ¥
R4 €s
H,
alquilo (C4-Cg);
cicloalquilo (C;-Cs),
alquileno (C4-Cy)-cicloalquilo (C5-Cs),
alquileno (C4-C4)-heteroarilo (Cs-C1j),
alquileno (C4-C,)-heterocicloalquilo (C-C),
alquileno (C4-C4)-arilo (Cs-C1), 0
alquileno (C4-C4) -O-alquilo (C4-Csg).

(s)

¢

CO
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donde el alquilo (C4-Ce), cicloalquilo (C;-Cs), alquileno (C4-C,), heterocicloalquilo
(C3-Cg) y arilo (Cs-C+) estan sin sustituir o sustituidos.

Mas preferiblemente, Rq; es H o alquilo (C;-Cs) y
Rys es H, élquilo (C4-Ce) o cicloalquilo (C;-Cg), donde el alquilo (C;-C¢) o el
cicloalquilo (C;-Cs) esta sin sustituir o sustituido, preferiblemente sin sustituir.

En una realizaciéon mas, Ri;esHy
R4 es H, alquilo (C4-Cs) o cicloalquilo (C3-Cs)
donde el alquilo (C4-Cs) o cicloalquilo (C5-Cs) esta sin sustituir.

Més preferiblemente, Ry3 y Rq4 son H.

Comé ejemplos para las realizaciones mencionadas anteriormente, R1?,o R4
son, independientemente entre si, hidrégeno, metilo, etilo, propilo, isoprdpflo, 3->
metil-butilo, 2-metil-propilo, butilo, pentilo, 3,3,3-trifluoropropilo, 4,4,4-trifluorobutilo o
un sustituyente seleccionado entre el grupo que consiste en

NegUeale

El asterisco (*) se refiere al sitio en el que el enlace se conecta con el atomo
de N de la amina.

En una realizacién, Ris es H o alquilo (C-Cs), que esta sin sustituir u
opcionalmente sustituido, mas preferiblemente R.s es H o alquilo (C4-C4), alin mas
preferiblemente H. Preferiblemente, el alquilo esta sin sustituir.

En una realizacién de un compuesto de férmula (1), Re esta ausente o el

biciclo o el adamantano formado con Rg se selecciona entre el grupo de
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R10 . R10 R10 ., R10
L

L L L

R10 . R10 ./ R10 9 R10 \
L L L L L L

R10 .

L

0

que esta sin sustituir u opcionalmente sustituido con Ry. En una realizacién
preferida, el biciclo o adamantano esta sin sustituir (n es 0) o esta sustituido una
vez (n=1).

Preferiblemente, el adamantano sin sustituir o sustituido tiene la siguiente
estructura
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R1o

Se incluyen los isémeros cis y trans de estos restos adamantano tal como,

por ejemplo, en las estructuras

R10

R12

En una realizacion de un compuesto de formula (1), Rs esta ausente, es
decir, no se forma ningdn biciclo ni adamantano.
En una realizacién, m es 2 y s es 2, dando como resultado un resto dentro

de un compuesto de férmula (1) de la formula

Re 10 Ris

N )e R

L
R
N g)n "R ] 2R11
en todas sus formas estereoquimicas.

En otra realizacién, m es 3 y s es 1, dando como resultado un resto dentro

un compuesto de férmula (1) de la férmula
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Re
Rio Ria
i N
(Ryn )e Ris
Ryy R11

En una realizacién mas, m es 2 y s es 1. En otra realizacién mas, m es 3 ys
es 0. En otra realizacion, mes 4 y s es 0.

En una realizacién de un compuesto de férmula (1), nes 0, 1 6 2. Mas
preferiblemente, n es 0 6 1. Alin mas preferiblemente, n es 0.

En una realizacion preferida, r es 1.

En otra realizacién, L es O(CHy)p. En una realizacion mas, L es S(CH.)p,
S(O)(CHz)p o SO,(CH,)p. En ofra realizacién, L es NH(CH,)p, Nlalquil (C,-
Ce)I(CH2)p, N[c>icloa|quil (Cs-Ce)l(CHz)p,  Nlalquileno  (C4-Ca)-aril](CHxp o
Nfalquileno (C4-Cs)-heteroaril (Cs-Cs)](CH.)p, donde se prefieren NH(CH,)p y N-
alquil (C4-Cg)-(CH;)p. Un N-alquilo (C;-Ce) preferido es N-alquilo (C4-C,4), mas
preferiblemente, NCH; o NCH,CH,, prefiriéndose mas NCH3. En una realizacion
preferida, L es O(CH,)p. En otra realizacién preferida, L es S(CH2)p. En una
realizacion mas, L es NH(CH,)p. Aln mas preferiblemente, L es O, S o NH,
prefiriéndose especialmente O.

Preferiblemente, p es 0, 1, 2 6 3, mas preferiblemente 0 6 1, prefiriéndose
ain mas 0.

Mas preferiblemente, mes 2, ses 2y L es O, So NH, preferiblemente O.

En una realizacién adicional, la presente invencion se refiere a un
compuesto de férmula () seleccionado entre el gfupo que consiste en 4
6-[4—(1-amino-propiI)-4-(4-ﬂuoro-feniI)-ciclohexiloxi]—?-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-ciclopropiI)-4-fenil-ciclohexiloxi]—7-cloro-2H-isoquinolin-1-ona,
6-{[4-(1-aminopropil)-4-fenilciclohexiljoxi}-7-cloroisoquinolin-1 (2H)-ona,
6-[4-(1-amino-butiI)-4-feniI-ciclohexiloxi]-?-cloro-2H-isoquinolin-1-ona,
6-[4—(1-amino-butiI)-4-(4-fluoro-feniI)—ciclo—hexiloxi]-?-cloro-2H-isoquinolin-1-ona,
6-[4-(1 -amino-propil)-4-(4-bromo-fenil)—ciclohexioni]-7—cloro-2H-isoquinolin-1 -ona,
6-[4—(1-amino-propil)-4-(2-bromo—feniI)-ciclohexioni]-7-cloro-2H-isoquinolin;1-ona:
6-[4—(1-amino-propiI)-4-(4-triﬂuorometil-feniI)-ciclo-hexiloxi]-?-cloro-2H-isoquinolin-1-
ona,
6—[4-(1-amino-propil)-4-(2-ﬂuoro—fenil)—ciclohexiloxi]-?-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-propil)-4-(2-cloro-feniI)-cicIohexiloxi]-?-cloro-zH-isoquinolin-1-ona,l
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6-[4-(1-amino-propil)-4-fenil-ciclohexiloxi]-7-metil-2H-isoquinolin-1-ona,
6-[4-(1-amino-etil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-[4-(amino-fenil-metil)-4-(4-ﬂuoro-feniI)-ciclohexioni]-7-cloro-2H-isoquinolin-1-ona;
6-[4-(1-amino-2—metil-propil)-4-feniI-ciclohexioni]-?-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-3-metiI-butil)—4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-[4-(amino-fenil-metiI)-4—feniI-ciclo-héxioni]-7-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-1 -metil-etil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona, '
6-[4-(1-amino-ciclopropiI)-4-(2-f|uoro-fenil)-cicIohexioni]—?-cloro-ZH-isoquinolin-1-
ona,
6-[4-(1-amino-etil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-1 -metil-etil)-4-fenil-ciclo-hexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-(4-[amino(ciclopropil)metil]-4-fenil-ciclohexil}oxi)-?-cloroisoquinolin-1 (2H)-ona,
6-[4-(1-amino-propiI)-4-(4-isopropil-fenil)-ciclohexiloxi]-?-cloro—ZH-isoquinolin-1-ona,
6-[4-(1-amino-propil)—4-(3-metoxi)-feniI)-ciclohexiloxi]-?-cloro-2H-isoquinolin-1-ona,
6-[4—(1-amino-propil)-4-(3-bromo-fenil)-ciclohexiloxi]-?-cloro-ZH-isoquinolin-1-ona,
6-[4-(1 -amino-2-metiI-propil)-4—(4-f|uoro-fenil)-cic‘lohexioni]—7-c|oro-2H-isoquinolin-1-
ona, o
6-[4-(1 -amino-propiI)-4-fenil-ciclohexioni]-4-bromo-7-cloro-2H-isoquinolin-1 -ona;
sus formas estereoisoméricas y/o tautoméricas y/o sus sales farmacéuticamente
aceptables.

En una realizacion mas, un compuesto de férmula (I) se selecciona entre el
grupo que consiste en v
cis-6-[4-(1-amino-propil)-4-(4-ﬂuoro-fehiI)-ciclohexioni]—7-cloro-2H-isoquinolin-1'-ona,
trans-6-[4-(1-amino-propiI)-4-(4-fluoro—feniI)-ciclohexioni]-T—cloro-ZH-isoquinolin-1 -
ona,
cis-6-[4-(1 -amino-ciclopropil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-{[4-(1 -aminopropil)-4-fenilciclohexilloxi}-7-cloro-2H-isoquinolin-1-ona,
trans-6-[4-(1 -amino-propil)-4-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4-(1 -amino-butil)-4-fenil-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-ona,
trans-6-[4-(1-amino-butil)—4-fenil-ciclohexiloxi]-7-cloro-2H-isoquin'oli'n-1-ona,
cis-6-[4-(1-amino-butil)-4-(4—ﬂuoro-feniI)-cicIo-hexiloxi]-?-cloro-2H-isoquinolin-1 -ona,
trans-6-[4-(1-amino-butil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-

ona,
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cis-6-[4-(1 -amino-propil)-4-(4-bromo-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona,

cis-6-[4-(1 -amino-propil)-4-(2-bromo-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona,

cis-6-[4-(1-amino-propil)-4-(4-trifluorometil-fenil)-ciclo-hexiloxi]-7-cloro-2H-
isoquinolin-1-ona,

cis-6-[4-(1 -amino-propil)-4-(2-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4-(1-amino-propiI)—4-(2-cloro-fenil)-ciclohexiloxi]-7—cloro-2H-isoquinolin—1 -ona,
cis-6-[4-(1-amino-propil)-4-fenil-ciclohexiloxi]-7-metil-2H-isoquinolin-1-ona,
cis-6-[4-(1 -amino-etil)-4—(4-fluoro-fen_iI)-ciclo-hexiloxi]-?-cloro-ZH-isoquinolin-1 -ona,
trans-6-[4-(1.-amino-etiI)—4-(4-ﬂuoro-feniI)’-ciclohexioni]-7-blor'o-2H-isoquinolin-1 -oha,v
cis-6-[4-(1-amino—propiI)-4-(3-bromo-feniI)-cicIohexioni]-7-cloro-2H-isoquinolin-1 -
ona,

trans-6-[4-(1 -amino-propil)-4-(3-bromo-fenil)-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-
ona,

cis-6-[4-(1 -amino-propil)-4-(3-metoxi)-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona,

trans-6-[4-(1 -amino-propil)-4-(3-metoxi-fenil)-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-
ona,
trans-6-[4-(amino-feniI-metil)-4-(4-ﬂuoro-fenil)-cic!ohexioni]—7—cloro-2H-isoquinolin-1 -
ona,

trans-6-[4-(1 -amino-2-metil-propil)-4-fenil-ciclohexiloxi}-7-cloro-2H-isoquinolin-1 -ona,
trans-6-[4-(1 -amino-3-metil-butil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1 -ona,
trans-6-[4-(amino-fenil-metil)—4-feniI-ciclo-hexioni]-?-cloro-2H-isoquinolin—1 -ona,
trans-6-[4-(1-amino-1 -metil-etil)-4-(4-ﬂuoro-feni'l)-éiclohexioni]-7-cloro-2 H-
isoquinolin-1-ona,

cis-6-[4-(1 -amino-ciclopropil)-4-(2-f|uoro-feniI)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1 -

- ona,

cis-6-[4-(1-amino-etil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1 -ona,
cis-6-[4-(1-amino-1 -metil-etil)-4-fenil-ciclo-hexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-(4-[amino(ciclopropiI)metil]-4-feniI-ciclo-hexiI}oxi)—7-cloro-2H-isoqui.nolin-1 -ona,
cis-6-[4-(1-amino-propil)-4-(4—isopropil-feniI)-ciclohexioni]-7-cloro-2H-isoquinolin-1 -
ona,

cis-6-[4-(1 -amino-2-metil-propil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-
isoquinolin-1-ona, y
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cis-6-[4-(1-amino-propil)-4-fenil-ciciohexiloxi]-4-bromo-7-cloro-2H-isoquinolin-1-ona,
y sus formas estereoisoméricas y/o tautoméricas y/o sus sales farmacéuticamente
aceptables.

En una realizacion mas, un compuésto de férmula (l) se selecciona entre el
grupo de
trans-6-[4-((S)-amino-fenil-metil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
trans-8-[4-((R)-amino-fenil-metil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4~((S)-1-amino-propil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4-((R)-1-amino-propil)-4-fenil-ciclohexiloxil-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4-((S)-amino-ciclopropil-metiI)-4-feni|—ciclohexioni]-7-c|oro-2H-isoquindlin-1 -
ona, '
cis-6-[4-((R)-amino-ciclopropil-metit)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona,
cis-6-[4-((R)-amino-ciclopropil-metil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona,
cis-6-[4-((S)-amino-ciclopropil-metil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona,
cis-6-[4-((S)-1-amino-etil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4-((R)-1-amino-etil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-{4-[(S)-amino-(4-fluoro-fenil)-metil]-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-ona,
6-{4-[(R)-amino-(4—ﬂuoro—feni|)-metil]—ciclohexiioxi}-?-cloro-ZH—iSoquinolin-1 -ona,
cis-6-[4-((R)-1-amino-propil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona, y
cis-6-[4-((S)-1-amino-propil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,

o sales farmacéuticamente aceptables de los mismos.

En una realizacién mas, un compuésto de férmula (1) se selecciona entre el
grupo que consiste en
cis-6-[4-(1-amino-propil)-4-piridin-2-il-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4-(1Jamino-propiI)—4-(2,4-difluoro—feniI)-cicIohexiIoxi]—7-c|oro—2H-isoquinolin-1-
ona,
cis-6-[4-(1-amino-propil)-4-(4-fluoro-2-metil-fenif)ciclohexiloxi]-7-cloro-2H-
isoquinolin-1-ona,
cis-6-[4-(1-amino-propil)-4-(3,5-difluoro-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona,
cis-6-[4-(1-amino-propil)-4-(3,4-difluoro-fenil)-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-

ona,
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cis-6-[4-(1-amino-propil)-4-o-tolil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4~(1-amino-propil)-4-(2-trifluorometoxi-fenil)-ciclohexiloxi}-7-cloro-2H-
isoquinolin-1-ona,
cis-6-[4-(1-amino-propil)-4-(4-fluoro-3-metoxi-fenil)-ciclohexiloxi]-7-cloro-2H-
isoquinolin-1-ona,

cis-6-[4-(1 -amino-propil)-4-(3-etoxi-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4-(1-amino-propil)-4-(3-metoxi-4-metil-fenil)-ciclohexiloxi}-7-cloro-2H-
isoquinolin-1-ona,

cis-6-[4-(1 -amino-propil)-4-(3,4-difluoro-fenil)-ciclohexiloxi]-7-metil-2H-isoquinolin-1-
ona,

cis-6-[4-(1 -amino-propil)-4-(3,5-difluoro-fenil)-ciclohexiloxi]-7-fluoro-2H-isoquinolin-1-
ona,

cis-6-[4-(1-amino-propil)-4-(3,4-difluoro-fenil)-ciclohexiloxi]-7-fluoro-5-metil-2H-
isoquinolin-1-ona,

cis-6-[4-(1 -amino—propil)-4-(3,5-dif|uoro-feniI)-cicIohexioni]-7-metoxi-2H-isoquinolin-
1-ona,

cis-6-[4-(1 -amino-propil)-4-(2-metoxi-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona

cis-6-[4-(1-amino-propil)-4-(4-trifluoro-metoxi-fenil)-ciclohexiloxi]-7-cloro-2H-
isoquinolin-1-ona,

cis-6-[4-(1-amino-1 -metil-etil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-
1-ona,
cis-6-[4-(1-amino-propil)-4-(3,5-difluoro-fenil)-ciclohexiloxil-4-bencil-7-cloro-2H-
isoquinolin-1-ona,
cis-6-[4-(1-amino—propil)—4-(3,5-difluoro-feniI)-ciclohexioni]-5-c|ord-2H-isoquinolin-1 -
ona,

cis-6-[4-(1-amino-propil)-4-(3,5-difluoro-fenil)-ciclohexiloxi]-5, 7-dimetil-2H-
isoquinolin-1-ona,
cis-6-[4-(amino-ciclopropil-metil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-
isoquinolin-1-ona,
cis-6-[4-(1-amino-propil)-4-(3-trifluorometil-fenil)-ciclohexiloxi]-7-cloro-2H-
isoquinolin-1-ona,

cis-6-[4-(1 -amino-propil)-4-(3-trifluorometoxi-fenil)-ciclohexiloxi]-7-cloro-2H-

isoquinolin-1-ona,
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cis-6-[4-(1-amino-propil)-4-(3-trifluorometoxi-fenil)-ciclohexiloxi]-7-metil-2H-
isoquinolin-1-ona,

cis-6—[4-(1-amino-propil)-4-(3—trif|uorometil-fenil)-ciclohexioni]-?-metil-2H-isoquinolin-

" 1-ona,

cis-6-[4-(1-amino-propil)-4-fenil-ciclohexiloxil-7-fluoro-2H-isoquinolin-1-ona,
cis-6-[4-(1-amino-propil)-4-fenil-ciclohexiloxi]-7-fluoro-5-metil-2H-isoquinolin-1-ona,
cis-6-[4-(1 -amino-propil)-4-fenil-ciclohexiloxi]-4-bencil-7-cloro-2H-isoquinolin-1-ona,
cis-4-[1-(1-amino-propil)-4-(7-cloro-1-oxo-1 ,2-dihidro-isoquinolin-6-iloxi)-ciclohexil]-
benzonitrilo, '
cis-3-[1-(1-amino-propil)-4-(7-cloro-1-oxo-1 ,2-dihidro-isoquinolin-6-iloxi)-ciclohexil]-
benzonitrilo,
6-[cis-4-(1-amino-propil)-4-(3-metanosulfonil-fenil)-ciclohexiloxi}-7-cloro-2H-
isoquinolin-1-ona,

6-[(1S,4S,5S)-5-(1 -amino-propil)-5-fenil-biciclo[2.2.1]hept-2-iloxi]-7-cloro-2H-
isoquinolin-1-ona,
6-{(1R,4R,5R)-5-(1-amino-propil)-5-fenil-biciclo[2.2.1]hept-2-iloxi]-7-cloro-2H-
isoquinolin-1-ona,
cis-6-[4-(1-bencilamino-propil)-4-fenil-ciclohexiloxi]-7-metil-2H-isoquinolin-1 -ona,
cis-6-[4-(1 -dietilamino-propil)-4-fenil-ciclohexiloxi}-7-metil-2H-isoquinolin-1-ona,
cis-7-metil-6-[4-(1 -propilamino-propil)-4-(3-trifluorometil-fenil)-ciclohexiloxi]-2H-
isoquinolin-1-ona,

cis-6-[4-(1 -bencilamino-propil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-7-cloro-6-[4-(1 -isobutilamino-propil)-4-fenil-ciclohexiloxil-2H-isoquinolin-1-ona,
cis-6—[4-(1-butilamino-propil)-4—feniI-ciclohexiloxi]-?-cloro-2H—isoquinolin-1 -ona,
cis-7-cloro-6-{4-[1 -(ciclopropilmetil-amino)-propil]-4-fenil-ciclohexiloxi}-2H-

isoquinolin-1-ona,

" cis-6-[4-(2-amino-propiI)—4-(4-ﬂuoro-feniI)-ciclohexioni]-7-cloro-2H—isoquinolin-1-ona,

cis-6-[4-(2-amino-butil)-4-(4-ﬂuoro-feniI)-cicIohexioni]-7-cloro-2H-isqquinolin-1 -ona,
cis—6-[4-(1-amino-2-ﬂuoro-etiI)-4-(4-fluoro-feniI)-ciclohexiloxi]-7-cloro-2H-isoquinolin-
1-ona,

cis-6-[4-(1 -amino-3-metoxi-propil)—4-(4-f|uoro—feniI)-ciclohexioni]—?-_cloro-2H-
isoquinolin-1-ona,

6-[3-(1 -amino-propil)-3-(4-fluoro-fenil)-ciclobutiloxi]-7-cloro-2H-isoquinolin-1-ona, y
8-[3-(1-amino-propil)-3-(4-fluoro-fenil)-ciclopentiloxi}-7-cloro-2H-isoquinolin-1 -ona,
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y sus formas estereoisoméricas y/o tautoméricas y/o sus sales farmacéuticamente
aceptables.

En una realizacién mas, un compuesto de férmula (1) se selecciona entre e
grupo que consiste en
cis-1-[4-(7-c|oro-isoquinolin-6-iloxi)-1-(3,4-diﬂuoro—feniI)-cicIohexil]-propiIamina,
cis-1-[4-(7-bromo-isoquinoIin-G-ioni)-1-(3,4-dif|uoro-feniI)-ciclohexil]-propiIamina,
cis-1-[1-(3,5-diﬂuoro—feniI)-4—(5,7—dimetil-isoquinolin-6-iloxi)-ciclohexiI]-propilamina,
cis-1-[1 -(3,5-diﬂuoro-feniI)-4-(7-ﬂuoro-5-metil-isoquinolin-6-iloxi)-ciclohexil]-
propilamina,
cis-1-[1 -(3,4-difluoro-fenil)-4-(7-fluoro-isoquinolin-6-iIoxi)—ciclohexil]-propilamina,
cis-1 -[4-(7-¢Ioro—isoquinolin-6—iloxi)-1 -(3,5-difluoro-fenil)-ciclohexil]-propilamina,
cis-1-[4-(5-cloro—isoquinolin-6-i|oxi)-1-(3,5-difluoro-feniI)-cicIohein]—propilamina,
cis-1-[4-(7-cloro-isoquinolin-6-iloxi)-1-fenil-ciclohexiI]-propilamina,

cis-1-[4~(5,7-dimetil-isoquinolin-6-iloxi)-1 -fenil-ciclohexil]-propilamina,

. cis-1-[4-(7-f|uoro-isoquinolin-6-iloxi)-1-fenil—ciclohexil]-propilamina,

cis-1-[4-(5—cloro-isoquinolin-6-iloxi)-1-fenil-ciclohexil]-propilamina,
cis-1-[4-(7-f|uoro-5-metil-isoquinolin-6-iloxi)-1—fenil-ciclohexil]-propilamina,
cis-1 -[4-(7-bromo-isoquinolin-6-i|oxi)—1-feniI-cicIohein]-propilamina,
cis-1-[4-(7-metil-isoquinolin-6-iloxi)-1 -fenil-ciclohexil]-propilamina,
cis-6-[4-(1 -amino-propil)-4-fenil-ciclohexiloxi}-7-cloro-isoquinolin-1 -ilamina,
[4-(1-amino-propil)—4-(4-metoxi-fenil)—ciclohexil]-isoquinolin-6-i|-amina, y
1-amino-[4-(1 -amino-propiI)-4-(4-metoxi-fenil)—ciclohexiI]-isoquinolin-6-il-amina,
y sus formas estereoisoméricas y/o tautoméricas y/o sus sales farmacéuticamente
aceptables.

En una realizacion mas, la presente invencién se refiere a un compuesto de
formula (1) seleccionado entre el grupo que consiste en
6-[4-(1-amino-1 -fenil-etil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-{4-[amino-(4-metoxi-fenil)-metil]-ciclohexioni}-7-cloro-2H-isoquinolin—1-ona,
6-{4-[amino-(4—ﬂuoro-fenil)-metiI]—ciclohexioni}-?-cloro-2H-isoquinolin-1-ona,
6-[4—(amino-p-toliI-metiI)-ciclohexiloxi]-?-cloro-2H-isoquinolin-1-ona, o}
6-[4-(amino-fenil-metil)-ciclohexiloxi]-?—cloro—ZH-isoquinolin-1 -ona,
sus formas estereoisoméricas y/o tautoméricas y/o sus sales farmacéuticamente
aceptables.

En una realizacién mas, un compuesto de férmula (I) se selecciona entre el

grupo que consiste en
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6-{4-[1-amino-1-(4-f|uoro-fenil)-etil]—ciclohexioni}-?-cloro-ZH-isoquinolin-1-ona,
6-{4-[1-amino-1-(4-metoxi-fenil)—etil]-ciclohexioni}-7—cloro-2H-isoquinolin-1-ona,
6-{4-[1-amino-1 -ciclopentil-etil]-ciclohexiloxi}-7-cloro-2H-isoquinolin-1 -ona,
6-{4-[1-amino-1 -etil-propil}-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-ona,
6-{4-[1-amino-1 -ciclopropiI-etiI]-ciclohexiloxi}-?-cloro-ZH-isoq uinolin-1-ona,
6-{4-[1-amino—1-n-propil-etil]-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-propil)-ciclohexioni]-7-cloro-2H-isoquinolin-1 -ona, y
6-[4-(amino-ciclopropiI-métiI)-ciclohexiloxi]-?-cloro-2H-isoquinolin-1 -ona,

sus formas esterecisoméricas y/o tautoméricas y/o sus sales farmacéuticamente
aceptables.

En cualquier realizacién de la presente invencién, uno o mas o todos los
grupos contenidos en los compuestos de formula () pueden tener,
independientemente entre si, cualquiera de las definiciones preferidas, mas
preferidas o alin mas preferidas de los grupos especificados anteriormente o
cualquiera o alguna de la denotaciones especificas que estan comprendidas por las
definiciones de los grupos vy especificadas anteriormente, siendo todas las
combinaciones de las definiciones preferidas, mas preferidas o las mas preferidas
y/o denotaciones especificas un objeto de la presente invencién. Ademas, con
respecto a todas las realizaciones preferidas, la invencion incluye los compuestos
de la formula () en todas las formas estereoisémeras y mezclas de formas
estereoisomeras en todas las proporciones, y sus sales farmacéuticamente
aceptables.

El patrén de sustitucion de isoquinolina se numera de acuerdo con las reglas

de la IUPAC:
4 5
3 | AN 6
N 7
5 7
1 8

Los términos isoquinolona e isoquinolinona se usan como sinénimos.

Todas las referencias a ‘compuesto(s) de férmula (I)” en la presente
memoria se refieren a compuesto(s) de la formula (1), (I1), (llla), (Iib) y (IV) como se
ha descrito anteriormente, y a sus sales farmacéuticamente aceptables, y/o a sus
formas esterecisoméricas, polimorfos y solvatos. También se incluyen derivados
fisiolégicamente funcionales como se describen en la presente memoria.

Las sales farmacéuticamente aceptables de compuestos de la formula (1) se

s

4N
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refiere a sus sales organicas e inorganicas como se describen en Remington's
Pharmaceutical Sciences (172 edicién, pagina 1418 (1985)). Debido a la estabilidad
fisica y quimica y a la solubilidad, se da preferencia a grupos acidos, entre otros, a
sales de sodio, potasio, caicio y amonio; se da preferencia a grupos basicos, entre
otros, a sales de acido maleico, acido fumarico, acido succinico, acido malico, acido
tartarico, acido metilsulfénico, acido clorhidrico, acido sulfirico, acido fosférico, o de
acidos carboxilicos o acidos sulfénicos, por ejemblo en forma de hidrocloruros,
hidrobromuros, fosfatos, sulfatos, metanosulfonatos, acetatos, lactatos, maleatos,
fumaratos, malatos, gluconatos, y sales de aminoacidos, de bases naturales o de
acidos carboxilicos. La preparacién de sales farmacéuticamente aceptables a partir
de compuestos de la férmula (l) que pueden formar sales, incluyendo sus formas
esterecisoméricas, se realiza de manera conocida per se. Los compuestos de
formula (I) forman sales estables de metales alcalinos, de metales alcalinotérreos o
sales de amonio opcionalmente sustituido, con reactivos basicos tales como
hidroxidos, carbonatos, bicarbonatos, alcoholatos y amoniaco o bases organicas,
por ejemplo trimetilamina o trietlamina, etanolamina, dietanolamina o
trietanolamina, trometamol o amino4cidos basicos, por ejemplo lisina, ornitina o
arginina. Cuando los compuestos de férmula (I) tienen grupos basicos, también
pueden prepararse sales de adicién de acidos estables con acidos fuertes. Son
sales de adicion de acidos farmacéuticamente aceptables adecuadas de los
compuestos de la invenciéon sales de acidos inorgénicoé tales como acido
clorhidrico, bromhidrico, fosférico, metafosférico, nitrico y sulfurico, y de acidos

organicos tales como, por ejemplo, acido acético, bencenosulfénico, benzoico,

citrico, etanosulfénico, fumarico, glucénico, glicdlico, isetionico, [actico, factobidnico,

maleico, malico, metanosulfénico, succinico, p-toluenosulfénico y tartarico. La sal
hidrocloruro es una sal preferida.

Las sales con un anién farmacéuticamente inaceptable, tal como, por
ejemplo, el trifluoroacetato, pertenecen igualmente al ambito de esta invencién
como productos intermedios Utiles para preparar o purificar sales
farmacéuticamente aceptables y/o para usar en aplicaciones no terapéuticas, por
ejemplo en-aplicaciones in vitro.

La presente invencion también incluye derivados fisiolégicamente
funcionales de un compuesto de férmula (1). Un derivado fisioldgicamente funcional
como se usa en la presente memoria se refiere a cualquier derivado

fisiologicamente tolerado de un compuesto de la formula () de la invencién, por
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ejemplo un N-6xido, que tras la administracién a un mamifero tal como, por
ejemplo, un ser humano, es capaz de formar (directa o indirectamente) un
compuesto de formula (I) o un metabolito activo del mismo.

Los derivados fisiolégicamente funcionales incluyen profarmacos de los
compuestos de la invencién, tal como se describe, por ejemplo, en H. Okada et al.,
Chem. Pharm. Bull. 1994, 42, 57-61. Dichos profarmacos pueden metabolizarse in
vivo para dar un compuesto de la invencién. Estos profarmacos pueden ser o no ser
activos por si mismos.

La invencion se refiere a compuestos de la férmula (1) como sus formas
estereoisoméricas, que incluyen racematos, mezclas enantioméricamente
enriquecidas, enantiémeros y diasteredmeros puros y mezclas de los mismos en
cualquier proporcion.

Los compuestos de la invencién también pueden existir en diferentes formas
polimérficas, por ejemplo, como formas polimoérficas amorfas y cristalinas. Todas las
formas polimérficas de los compuestos de la invencion pertenecen al ambito de la
invencion y son un aspecto adicional de la invencion.

Si los radicales o sustituyentes pueden darse mas de una vez en los
compuestos de la férmula (1), todos pueden tener, independientemente unos de
otros, el significado establecido y ser iguales o diferentes.

Por lo tanto, la presente invencion también se refiere a los compuestos de la
formula (1) y/o a sus sales farmacéuticamente aceptables y/o a sus profarmacos
para uso como agentes farmacéuticos (o medicamentos), al uso de los compuestos
de la férmula (I) y/o de sus sales farmacéuticamente aceptables y/o de sus
profarmacos para la produccion de agentes farmacéuticos para el tratamiento y/o
prevencion de enfermedades asociadas con la Rho-quinasa y/o con la fosforilacién
mediada por la Rho-quinasa de la fosfatasa de la cadena ligera de miosina, es
decir, para el tratamiento y/o prevencién de hipertension, hipertensién pulmonar,
hipertensién ocular, retinopatia y glaucoma, trastorno circulatorio periférico,
enfermedad oclusiva arterial periférica (PAOD), enfermedad cardiaca coronaria,
angina de pecho, hipertrofia cardiaca, insuficiencia cardiaca, enfermedades
isquémicas, insuficiencia de 6rganos isquémicos (lesién de érganos diana), pulmén
fibroide, higado fibroide, insuficiencia hepatica, nefropatia, incluyendo nefropatia
inducida por hipertension, no inducida por hipertensién y diabética, insuficiencia
renal, rifion fibroide, glomeruloesclerosis renal, hipertrofia de érganos, asma,

enfermedad pulmonar obstructiva crénica (COPD), sindrome de insuficiencia
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respiratoria en adultos, trastornos trombéticos, ictus, vasoespasmo cerebral,
isquemia cerebral, dolor, por ejemplo dolor neuropatico, degeneracién neuronal,
lesion de la médula espinal, enfermedad de Alzheimer, parto prematuro, disfuncién
eréctil, disfunciones endocrinas, arteriosclerosis, hipertrofia prostatica, diabetes y
complicaciones de la diabetes, sindrome metabdlico, reestenosis de vasos
sanguineos, aterosclerosis, inflamacién, enfermedades autoinmunes, SIDA,
osteopatia tal como osteoporosis, infeccion del tracto digestivo con bacterias,
sepsis, desarrollo y progresién de canceres, por ejemplo canceres de mama, colon,
prostata, ovarios, cerebro y pulmén y sus metastasis.

En una realizacién mas, la invencidon también se refiere al uso de un
compuesto de formula (I) y/o una sal farmacéuticamente aceptable del mismo para
el tratamiento y/o prevencion de hipertension, hipertensién puimonar, higado
fibroide, insuficiencia hepatica, nefropatia, insuficiencia renal, enfermedad pulmonar
obstructiva crénica (COPD), vasoespasmo cerebral, dolor, lesion de la médula
espinal, disfuncién eréctil, reestenosis de los vasos sanguineos o desarrollo y
progresion del cancer.

En una realizacion mas, la invenciéon también se refiere al uso de un
compuesto de formula (1) y/o una sal farmacéuticamente aceptable del mismo para
enfoques curativos asociados con células madre o tratamiento con células madre
pluripotentes inducidas, mejora del reconocimiento o para el tratamiento o
prevencion de depresién, epilepsia, corazén fibroide, necrosis papilar renal,
disfuncion tubulo-intersticial, esclerosis multiple, estenosis de vasos, por ejemplo
estenosis de la carétida o trastornos lipidicos.

La presente invencién se refiere ademas a preparaciones farmacéuticas (o
composiciones farmacéuticas) que contienen una cantidad eficaz de al menos un
compuesto de la formula (I) y/o sus sales farmacéuticamente aceptables y un
vehiculo farmacéuticamente aceptable, es decir, una o mas sustancias de soporte
farmacéuticamente aceptables (o vehiculos) y/o aditivos (o excipientes). Los
productos farmacéuticos se pueden administrar por via oral, por ejemplo, en forma

de pildoras, comprimidos, comprimidos lacados, comprimidos recubiertos, granulos,

.capsulas de gelatina duras y blandas, soluciones, jarabes, emulsiones,

suspensiones o mezclas en aerosol. Sin embargo, la administracion también se

puede realizar por via rectal, por ejemplo, en forma de supositorios, o por via

parenteral, por ejemplo, por via intravenosa, intramuscular o subcutanea, en forma

de soluciones para inyeccion o soluciones. para perfusion, microcapsulas, implantes
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o varillas, o por via percutdnea o tdpica, por ejemplo, en forma de pomadas,
soluciones o tinturas, o en otras formas, por ejemplo, en forma de aerosoles o
pulverizadores nasales.

Las preparaciones farmacéuticas de acuerdo con la invencién se preparan
de una manera conocida per se y familiar para los especialistas en la técnica,
usandose sustancias de soporte organicas e inorganicas, inertes,
farmacéuticamente aceptables y/o aditivos ademas del compuesto o compuestos
de la formula (I) y/o de su(s) sale(s) farmacéuticamente aceptables y/o de su(s)
profarmaco(s). Para la produccion de pildoras, comprimidos, comprimidos
revestidos y capsulas de gelatina dura es posible utilizar, por .ejemplo, lactosa,
almidon de maiz o sus derivados; talco, acido estedrico -0 sus sales, etc. Son
vehiculos para capsulas de gelatina blanda y supositorios, por ejemplo, grasas,
ceras, polioles semisélidos y liquidos, aceites naturales o hidrogenados, etc. Son
vehiculos adecuados para la produccién de disoluciones, por ejemplo, disoluciones
inyectables, o de emulsiones o jarabes, por ejemplo, agua, disolucion salina,
alcoholes, glicerol, polioles, sacarosa, azlcar invertido, glucosa, aceites vegetales,
etc. Son vehiculos adecuados para microcapsulas, implantes o varillas, por
ejemplo, copolimeros de &cido glicdlico y acido lactico. Normalmente, las
preparaciones . farmacéuticas contienen de aproximadamente 05 a
aproximadamente 90% en peso de los compuestos de la férmula (I) y/o sus sales
farmacéuticamente aceptables y/o sus profarmacos. La cantidad del ingrediente

activo de la férmula (I) y/o sus sales farmacéuticamente aceptables y/o sus

profarmacos en las preparaciones farmacéuticas es normalmente de

aproximadamente 0,5 a aproximadamente 1000 mg pr_eferibl'emente de
aproximadamente 1 a aproximadamente 500 mg.

Ademas de los principios activos de la féormula () y/o sus sales
farmacéuticamente aceptables y de sustancias de soporte, las preparaciones
farmacéuticas pueden contener uno o mas aditivos tales como, por ejemplo, cargas,
disgregantes, aglutinantes, agentes humectantes, estabilizantes, emulsionantes,

conservantes, edulcorantes, colorantes, saporiferos, aromatizantes, espesantes,

diluyentes, sustancias tamponantes, disolventes, solubilizantes, agentes para

conseguir un efecto de depésito, sales para alterar la presién osmética, agentes de
recubrimiento o antioxidantes. También pueden contener dos o mas compuestos de
la formula (I) y/o sus sales farmacéuticamente aceptables. En caso de que una

preparacion farmacéutica contenga dos o mas compuestos de la formula M, la



10

15

20

25

30

Gy
42

seleccion de los compuestos individuales puede tener como objetivo un perfil
farmacoldgico global especifico de la preparacién farmacéutica. Por ejemplo, un
compuesto muy potente con una duracién de accién mas corta se puede combinar
con un compuesto de accién prolongada de menor potencia. La flexibilidad
permitida con respecto a la eleccion de sustituyentes en los compuestos de la
formula (I) permite mucho control sobre las propiedades biolégicas y fisicoquimicas
de los compuestos y de este modo permite la seleccién de tales compuestos
deseados. Asimismo, ademas de por lo menos un compuesto de la formula () y/o
sus sales farmacéuticamente aceptables, las preparaciones farmacéuticas también
pueden contener uno o mas ingredientes terapéutica o profilécﬁcamente activos
distintos.

Cuando se utilizan los compuestos de la formula (1) la dosis puede variar
dentro de limites amplios y, como es habitual y es conocido por el médico, debe ser
apropiada para las dolencias individuales en cada caso particular. Depende, por
ejemplo, del compuesto especifico empleado, de la naturaleza y gravedad de la
enfermedad a tratar, del modo y programa de administracién, de si la afeccion
tratada es una afeccién aguda o crénica o de si se realiza una profilaxis. Se puede
establecer una dosificacion apropiada empleando métodos clinicos bien conocidos
en la técnica médica. En general, la dosis diaria para lograr los resultados deseados
en un adulto que pesa aproximadamente 75 kg es de aproximadamente 0,01 mg/kg
a aproximadamente 100 mg/kg, preferiblemente de aproximadamente 0,1 mg/kg a
aproximadamente 50 mg/kg, en particular de aproximadamente 0,1 mgkg a
aproximadamente 10 mg/kg, (en cada caso en mg por kg de peso corporal). La
dosis diaria se puede dividir, en pérticular en el caso de la administracion de
cantidades relativamente grandes, en varias administraciones, pdr ejemploen2, 36
4 administraciones separadas. Como es habitual, dependiendo del comportamiento
individual puede ser necesario desviarse hacia arriba o hacia abajo de la dosis
diaria indicada.

Ademas, los compuestos de la formula (I) se pueden usar como productos
intermedios de sintesis para la preparacién de otros compuestos, en particular de
otros. principios activos farmacéuticos, que son .obtenibles .a partir de los
compuestos de la formula I, por ejemplo por introduccion de sustituyentes o
modificacion de grupos funcionales.

Los compuestos de formula (l) pueden prepararse de la siguiente manera:

N
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Los compuestos de féormula general (I) pueden prepararse a partir de un
resto de isoquinolina adecuadamente sustituido y un resto de cicloalquil amina
adecuadamente sustituido.

Las isoquinolinas e isoquinolonas de tipo (i) o (ii), que tienen un resto (til
para el acoplamiento en la posicion 6, pueden obtenerse por una gran diversidad de
meétodos, por ejemplo, revisados en Alvarez et al. Science of Synthesis 2005, 15,
661-838 y 839-906 y referencias citadas en ese documento. Las isoquinolinas
también pueden convertirse en isoquinolonas por métodos descritos en la
bibliografia, por ejemplo, en el documento WO 2007/012421 o WO 2007/012422,
como conversién de una isoquinolina adecuada en el N-dxido correspondiente con
un agente oxidante tal como per6xido de hidrégeno o acido metacloroperbenzoico y
posterior conversion en el derivado de 1-cloro correspondiente mediante un agente
de cloracion tal como oxicloruro de fésforo, seguido de desplazamiento del cloro
mediante un alcohol en condiciones bésicas tales como metéxido sédico en
metanol o conversion en la 2H-isoquinolona correspondiente, por ejemplo, por
tratamiento con acetato amonico en acido acético a temperatura elevada. Ademas,
el N-Oxido puede convertirse directamente en el derivado de 1-alcoxi
correspondiente por reaccién del mismo con un cloroformiato adecuado en un
disolvente alcohdlico tal como metanol en presencia de una base tal como
trietilamina. Se entiende que el grupo hidroxilo de la posicién 6 de (ii) puede
liberarse en una etapa adecuada de la sintesis, por ejemplo, a partir del tratamiento
de un derivado de 6-metoxi correspondiente con acidos de Lewis tales como cloruro
de aluminio o tribromuro de boro. Ademas, también se entiende que las 2H-
isoquinolonas pueden convertirse en 1-alcoxi isoquinolonas adecuadamente
protegidas po.r Lma diversidad de métodos', por ejemplo, tratarhiento de las 2H-
isoquinolonas correspondientes con agentes de alquilacién tales como bromuro de
bencilo o yoduro de-metilo en presencia de una base adecuada tal como carbonato
de plata o trietil amina en un disolvente adecuado tal como tolueno o THF, o
conversion de dichas 2H-isoquinolonas en sus derivados de 1-cloro por tratamiento
con un agente de cloracion tal como oxicloruro de fésforo, seguido de
desplazamiento del.cloro mediante un alcohol, por.ejemplo, en condiciones basicas
tales como metoxido sédico en metanol. Se entiende que los restos R;, Ry, Rs, R,
y/o Rg pueden incorporarse en los materiales de partida para la sintesis de la
isoquinolina o isoquinolona respectiva o pueden introducirse en una etapa posterior

adecuada, por ejemplo, por halogenacién tal como .bromacién o cloracién y.

A
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posterior reemplazo de dicho halégeno por métodos que tienen precedentes en la
bibliografia, tal como, por ejemplo, acoplamientos de Suzuki o de Hartwig Buchwald
usando catalizadores apropiados y compafieros de acoplamiento tales como acidos
borénicos, aminas o anilinas.

A continuacién se describe de una manera ejemplar una sintesis posible
para una isoquinolinona (v) sustituida con cicloalquil amina con L=0, pero no limita
la presente invencién.

Las isoquinolinonas sustituidas con cicloalquil amina (por ejemplo,
compuesto v) pueden sintetizarse mediante una diversidad de métodos. El siguiente
esquema general 1 ilustra algunas de las rutas posibles para obtener las

isoquinolinonas, pero no limita la presente invencion.

h
e
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Esquema 1

Las 6-fluoro-isoquinolonas (i), por ejemplo, sustituidas con R R, Rs, R; ylo
Rs que son, por ejemplo, independientemente entre si, sustituyentes tales como
hidrégeno, alquilo, alcoxi o haluro, pueden hacerse reaccionar con amino alcoholes
sustituidos con Ri3/ Ry4 adecuados donde Ris/ Ry4 son independientemente entre

si, por ejemplo, hidrégeno, alquilo o un grupo protector tal como, por ejemplo, Boc o
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Cbz en presencia de una base tal como DBU, carbonato de cesio o hidruro sédico a
temperaturas que varian de la temperatura ambiente a 100°C para dar los
derivados correspondientes (iv). Opcionalmente, esta conversion puede haberse
realizado ya en etapas anteriores de la sintesis (por ejemplo, haciendo reaccionar
un intermedio adecuado). Se entiende que esto puede requerir en algunos casos
proteccion de isoquinolonas no protegidas sobre el nitrégeno u oxigeno del resto
Isoquinolona por métodos adecuados, tal como reaccion con haluros de alquilo o
bencilo adecuadamente sustituidos en presencia de una base.

Como alternativa, los amino alcoholes pueden acoplarse con 6-hidroxi-
isoquinolonas, tales como (ii), bajo inversion del hidroxilo que tiene un centro de
carbono de compuestos tales como (iii), protegidos con un grupo protector
adecuado Q o desprotegidos, mediante una reaccion de Mitsunobu usando
trifenilfosfina y azodicarboxilatos de dialquilo tales como azodicarboxilato de dietilo
o azodicarboxilato de diisopropilo en un disolvente adecuado tal como
tetrahidrofurano o tolueno.

Los productos tales como (iv) obtenidos por estos métodos pueden liberarse
después para dar compuestos de tipo (v) o, si esta presente una funcionalidad
amino adecuada, pueden hacerse reaccionar con aldehidos o cetonas adecuadas
en presencia de un agente reductor tal como triacetoxiborohidruro sodico,
borohidruro sédico o cianoborohidruro sédico en un disolvente adecuado y en
presencia de un agente de eliminacioén de agua, tal como tamices moleculares o un
ortoester adecuado. Este grupo amino puede tener que liberarse en una etapa
inicial, por ejemplo mediante la retirada acida de grupos Boc. Ademas, un grupo
amino puede acilarse haciéndolo reaccionar con un cloruro de 4cido adecuado en
presencia de una base, tal como trietlamina o base de H[inig, 0 haciéndolo
reaccionar con un acido carboxilico adecuado en presencia de una base, tal como
trietilamina o base de Hunig, y un reactivo de acoplamiento tal como EDC, PyBOP o
TOTU.

En caso de uso de isoquinolonas protegidas, se requiere la escisién de los
grupos de proteccién usados para liberar la isoquinolona deseada (v). Esta
liberacién, sin embargo, puede realizarse antes o después de la etapa de aminacion
reductora, dependiendo de la naturaleza del aldehido/cetona usado y de la etapa
proteccidn usada.

Los derivados de isoquinolona tales como (v) pueden obtenerse como bases

libres o como diversas sales tales como, por ejemplo, hidrocloruros, hidrobromuros,
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fosfatos, trifluoroacetatos, sulfatos o fumaratos. Las sales obtenidas pueden
convertirse en la base libre correspondiente sometiéndolas a cromatografia de
intercambio idnico o, por ejemplo, por tratamiento acuoso alcalino y posterior
extraccion con disolventes organicos adecuados tales como, por ejemplo, metil-
terc-butil-éter, cloroformo, acetato de etilo o mezclas de isopropanol/diclorometano
y posterior evaporacion a sequedad.

Los restos cicloalquil amina tales como, por ejemplo, (iii), pueden
sintetizarse por una diversidad de métodos. Los siguientes esquemas generales
ilustran algunas rutas posibles para obtener las aminas, pero sin limitar la presente
invencion. Esta dentro de las capacidades de una persona especialista en la técnica
reemplazar los compuestos ejemplares mostrados en los esquemas y el reactivo
ejemplar dado en el texto por compuestos o reactivos alternativos apropiados u
omitir o afiadir etapas sintéticas cuando sea apropiado.

La sintesis de un cicloalquil aminoalcohol (jii) se describe de forma ejemplar
en los esquemas 2 y 3 pero no limita el alcance de los sustituyentes de la presente
invencion.

Un resto cicloalquil amina (iii) con una subunidad de amina secundaria o
terciaria puede obtenerse, por ejemplo, partiendo de un cicloalquilnitrilo sustituido
adecuadamente (vi), que puede estar sustituido con funcionalidades tales como
alquilo, alcoxi o acetales. Para introducir un resto Ry, si se desea, el nitrilo puede
funcionalizarse en la posicién alfa por reaccién con electréfilos adecuados tales
como los descritos en la bibliografia (Organic Process Research & Development,
5(6), 587-592; 2001), usando, por ejemplo, un compuesto de arilo fluorado
adecuado y una base adecuada tal como KHMDS, LIHMDS o hidruro sédico en un
disolvente inerte tal como tolueno. Como alternativa, un nucleéfilo adecuado tal
como reactivos de aril litio, puede hacerse reaccionar con una cetona adecuada
(xvi) para dar el alcohol correspondiente, que puede convertirse en el nitrilo
correspondiente (vii) por tratamiento con reactivos tales como TMSCN.
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Esquema 2

Otra opcién es la construcciéon del resto cicloalquilo, por ejemplo, por
condensaciones de Dieckmann tales como las descritas en la bibliografia (Lednicer
et al, J. Med. Chem. 1980, 23(4), 424-30; DeGraffenreid et al., J. Org. Chem. 2007,
72(19), 7455-7458) para dar cetonas tales como (xii), que pueden convertirse en
sus acetales (vii) por tratamiento con dioles tales como etilendiol, 0 pueden
convertirse directamente en los alcoholes correspondientes usando agentes
reductores adecuados tales como borohidruro sédico en un disolvente adecuado tal
como metanol, etanol o THF. Después, el nitrilo obtenido puede convertirse

adicionalmente, por ejemplo, como se describe en los esquemas 2 y 4.

v NC R
NC_ Ry, NC_ Ry 10
( )m - ( )m R ( )m.
R
Re L, R, Re I Rg), 60" ~0 Ry
(xvii) (xii) (vii)
Esquema 3 ' o ‘

Después, el nitrilo funcionalizado (vii o xvii) puede hacerse reaccionar
directamente, por ejemplo, con nucledfilos adecuados para la introduccién de

grupos funcionales R11 ¥ Riz, por ejemplo organilos de litio o reactivos de Grignard
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para dar compuestos de tipo (viii o iii). Un grupo protector de N adecuado tal como
t-butiloxicarbonilo o benciloxicarbonilo puede unirse o no unirse después de esta
etapa, dependiendo de la naturaleza del nitrilo de partida y de la complejidad de las
reacciones a seguir. Para Ry = Ry, pueden usarse organilos de litic como
nucledfilos activados mediante la adicién de acidos de Lewis tales como
isopropoxilato de titanio y cloruro de cerio.

Para cuando Ry, es H, la imina intermedia formada después de la adicién de
los nucledfilos puede aislarse y reducirse mediante agentes reductores adecuados
tales como cianoborohidruros o borohidruros en disolventes tales como
tetrahidrofurano o alcoholes. Como alternativa, el nitrilo (vii) puede reducirse para
dar el aldehido (x) mediante reactivos donadores de hidruro adecuados tales como
hidruro de diisobutilaluminio en disolventes organicos frios tales como éter detilico o
tolueno y convertirse en las iminas apropiadas (xi) tales como benciliminas o N-terc-
butanosulfinil iminas mediante una reaccién catalizada con un acido de Lewis con
aminas funcionalizadas adecuadamente. Después, estas iminas (xi) pueden
hacerse reaccionar con reactivos nucleéfilos adecuados tales como organilos de
litio, reactivos de Grignard o trimetilsilanos junto con fluoruros de tetraalquilo para
introducir una diversidad de sustituyentes tales como grupos alquilo, cicloalquilo o
heterociclilo. Después, la funcionalidad ceto puede liberarse por métodos conocidos
por el especialista en la técnica, por ejemplo por tratamiento con acidos acuosos
tales como acido acético o acido clorhidrico en mezclas de acetona, y
posteriormente reducirse para dar los alcoholes correspondientes (iii), generalmente
en forma de mezclas cis/trans, mediante agentes reductores adecuados tales como
borohidruros en alcoholes, tetrahidrofurano o tolueno a temperaturas intensas.

Esta liberacién, sin embargo, también puede realizarse después de la etapa
de funcionalizacion de nitrilo (Esquema 4), dependiendo de la naturaleza del nitrilo
usado y del patrén de sustitucién. Si la cetona se reduce antes de que se
funcionalice el nitrilo, generalmente sélo se obtiene un isémero (cis o trans) con alta
selectividad. Para la conversion de nitrilos de tipo (xiii) en las aminas (iii), puede ser
beneficioso el uso de un grupo protector adecuado en la funcionalidad alcohol. Los
grupos protectores adecuados son conocidos por la persona especialista en la
técnica y pueden ser éteres, tales como éteres de tetrahidropirano, metoximetilo o

sililo.
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Esquema 4

5 Para obtener restos cicloalquil amino distintos de cicloalquil aminoalcoholes,
pueden aplicarse diversos métodos. El siguiente esquema general (esquema 4)
ilustra algunas de las rutas posibles para obtener estas aminas, pero no limita la

presente invencion.

R NR13R14
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qu 10
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Rs 1 R,
/ (iX)
NR13R14 NR13R14
R11 R R11 R
R 10 R 10
12 12
( Im (
R R
6 R 6
N, (o SH
/ N\
T2 T1

(xv) (xiv) (iii)

10 Esquemas5

Por ejemplo, la funcionalidad hidroxi de un compuesto (iii) puede convertirse
en un tiol mediante una reaccién de Mitsunobu usando tioacetato y posteriormente
escision basica con una base adecuada, conduciendo a restos amino de tipo (xiv).

15 Posteriormente, estos tioles — después del acoplamiento con isoquinolinonas

adecuadas en condiciones de reaccion tales como, por ejemplo, de una manera
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similar a la que se ha descrito anteriormente en el esquema 1 para el acoplamiento
de (i) — pueden usarse para obtener compuestos de férmula (1) con la unidad
enlazadora L = S — u opcionalmente oxidada por métodos conocidos por la persona
especialista en la técnica para dar los sulfoxidos y sulfonas correspondientes (para
obtener compuestos de férmula (I) con la unidad enlazadora L = SO y SO,). Las
aminas correspondientes pueden obtenerse por una etapa de aminacién reductora
que parte de cetonas tales como el compuesto (ix o xii) usando aminas adecuadas
en presencia de un agente reductor tal como triacetoxi borohidruro sadico,
borohidruro sédico o cianoborohidruro sédico en presencia de un agente de
eliminacion de agua tal como tamices moleculares o un orto éster adecuado.

En general, los grupos protectores que aun pueden estar presentes en los
productos obtenidos en la reaccion de acoplamiento se retiran después por
procedimientos convencionales. Por ejemplo, los grupos protectores de terc-butilo,
en particular un grupo terc-butoxicarbonilo que es una forma de proteccion de un
grupo amino, puede desprotegerse, es decir, convertirse en el grupo amino por
tratamiento con éacido trifluoroacético. Como ya se ha explicado, después de la
reaccién de acoplamiento también se pueden generar grupos funcionales a partir de
grupos precursores adecuados. Ademas, después puede realizarse una conversion
en una sal farmacéuticamente aceptable o un profarmaco de un compuesto de la
formula (1) por procesos conocidos.

En general, se elabora una mezcla de reaccién que contiene un compuesto
final de la férmula (I) o un intermedio y, si se desea, a continuacién el producto se
purifica por procedimientos habituales conocidos por los especialistas en la técnica.
Por ejemplo, un compuesto sintetizado se puede purificar utilizando métodos bien
conocidos tales como cristalizacién, cromatografia o cromatografia de liquidos de
alta resolucién de fase inversa (RP-HPLC) u otros métodos de separacion basados,
por ejemplo, en el tamafio, carga o hidrofobicidad del compuesto. De forma
analoga, pueden usarse métodos bien conocidos tales como RMN, IR y
espectrometria de masas (MS) para caracterizar un compuesto de la invencion.

Ejemplos o - . : . -

Los siguientes ejemplos ilustran las diversas realizaciones de la presente

invencién y son parte de la presente invencion.

<

-~
Ch

DO



10

15

20

25

51

La nomenclatura cis y trans en el titulo de los compuestos respectivos se
refiere a la configuracion relativa del resto — [CR11R12JNR3R4 y del resto L en el
anillo de cicloalquilo. Esta convencidon se mantiene para los precursores

respectivos.

cis-4-Hidroxi-1-fenilciclohexanocarbonitrilo (1)

; @

N

A una suspensioén de 4-ciano-4-fenilciclohexanona (25 g, 125 mmol) en
etanol absoluto (1 L) se le afiadié en porciones borohidruro sédico (9,5 g, 251
mmol) durante 30 minutos. La mezcla resultante se agité a temperatura ambiente
durante 2 horas, después se afiadié hielo y la mezcla en bruto se agité durante una
hora més. El etanol se evaporé a presion reducida y la capa acuosa resultante se
extrajo con diclorometano. La capa organica se secé sobre sulfato sédico, se filtré y
se concentrd6 a presion reducida. El producto en bruto cis-4-hidroxi-1-
fenilciclohexanocarbonitrilo (25 g, que contenia aprox. 10% del isémero trans) se
usé en la siguiente etapa sin purificacién adicional. R, = 3,99 min (Método 8). Masa
detectada: 202 (M+H").

Acetato de cis-4-cian_o-4-fehi|cic|ohexilo (2)
YO
O

[
N

- A una solucién de cis-4-hidroxi-1-fenilciclohexanocarbonitrilo (1, 0,2 g; 1 mmol) en

piridina anhidra (10 mL) se le afadieron anhidrido acético (0,1 mL, 1,2 mmol) y 4-
dimetilaminopiridina (0,024 g, 0,2 mmol). La mezcla de reaccién resultante se agito
a temperatura ambiente durante 12 horas y después se evaporé a sequedad. Al

producto en bruto se le afiadié una solucién acuosa saturada de bicarbonato sédico

CO02¢

3
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y la mezcla se extrajo con diclorometano. La capa organica se secé sobre sulfato
sodico, se filtré y se evaporé a sequedad. El producto en bruto se purifico por
cromatografia sobre gel de silice (eluyendo con acetato de etilo de 0 a 40% en
ciclohexano) para dar 3,39 g de acetato de cis-4-ciano-4-fenilciclohexilo (que
contenia aprox. 10% del isémero trans). R, = 7,34 min (Método 9). Masa detectada:
266 (M+Na"). |

Acetato de cis-4-(1-aminociclopropil)-4-fenilciclohexil (3)

H,N

Un matraz de fondo redondo de tres bocas y de 250 mL equipado con una
sonda de temperatura y una linea de argon se cargé con acetato de cis-4-ciano-4-
fenilciclohexilo (2, 3,39 g, 13,9 mmol) y tetrahidrofurano anhidro (140 mL). La
solucion resultante se enfrié a -75°C y se afiadié gota a gota isopropéxido de titanio
(V) (4,5 mL, 15,3 mmol) mientras la temperatura de la reaccién permanecia por
debajo de -70°C. Cuando la adicion se completo, se afiadié gota a gota bromuro de
etiimagnesio (3 M en éter dietilico) (10,2 mL, 30,6 mmol). La mezcla se agité a
-70°C durante 10 minutos y después se dej6 calentar lentamente a temperatura
ambiente, mientras la agitacion se continuaba durante 30 minutos mas. En esta
etapa, se afiadio eterato de trifluoruro de boro (3,5 mL, 28 mmol) y la agitacién se
continué durante 1 hora. Se afiadié agua (14 mL), seguido de HCI acuoso al 10%
(140 mL) y éter dietilico (100 mL). A la mezcla transparente resultante se le afadio
una solucién ac. al 10% de NaOH hasta que el pH se hizo basico. EI producto se
extrajo con éter dietilico. Los extractos orgénicos combinados se secaron sobre
sulfato sodico anhidro. Después de la evaporacion del disolvente, el producto se
purificd por cromatografia ultrarrapida sobre gel de silice (eluyendo con acetato de
etilo de 0 a 100% en ciclohexano) para producir 0,65 g de acetato de- cis-4-(1-
aminociclopropil)-4-fenilciclohexilo. Ry = 2,72 min (Método 7). Masa detectada: 274
(M+H™).

cis-4-(1-Aminociclopropil)-4-fenilciclohexanol (4)
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H,N

A una solucién de acetato de cis-4-(1-aminociclopropil)-4-fenilciclohexilo (3,
0,54 g, 2 mmol) en metanol anhidro (20 mL) se le afiadié metéxido sodico (0,5Nen
metanol) (8,7 mL, 4,3 mmol). Después de agitar durante 72 horas a temperatura
ambiente, la mezcla de reaccién se enfrié a 0°C, se afiadié una solucion 1 M de
acido clorhidrico en éter dietilico (10 mL) y el precipitado de color blanco resultante
se retir6 por filtracién. El filtrado se concentrd a presion reducida y el producto en
bruto resultante se tritur6 con una mezcla de metanol/éter dietilico. El sélido de
color beige se aisl6 por filtracion para dar 400 mg de cis-4-(1-aminociclopropil)-4-
fenilciclohexanol en forma del hidrocloruro.
R: = 2,33 min (Método 8). Masa detectada: 232 (M+H").

cis-4-(1-Aminociclopropil)-4-(2-fluorofenil)ciclohexanol (5)

F\Ki:>

H,N

Utilizando los procedimientos descritos para Ia sintesis de 4, se obtuvieron
0,219 g de cis-4-(1-aminociclopropil)—4-(2-fluorofenil)ciclohexano_l (5) en forma del
hidrocloruro (contaminado con 4% del isémero trans) partiendo de 4-ciano-4-(2-
fluorofenil)ciclohexanona. R; = 0,66 min (Método 7). Masa detectada: 250 (M+H").

cis-4-(1-Aminopropil)-4-fenilciclohexanol (6)

HO

A una solucién de cis-4-hidroxi- 1-fen|Icnclohexanocarbomtrllo (1, 1,0 g, 497
mmol) en tolueno anhidro (100 mL) se le afadié gota a gota una solucion de



10

15

20

25

54

bromuro de etilmagnesio (3 M en éter dietilico, 10 mL, 30 mmol). La mezcla de
reaccion se calent6 a reflujo durante una noche y después se vertié en hielo. La
mezcla resultante se extrajo con éter dietilico y la capa organica se secé sobre
sulfato sodico, se filtré y se concentrd a presién reducida. A una solucién de este
producto en bruto en etanol absoluto (100 mL) se le afiadié borohidruro sodico
(0,257 g, 7,5 mmol). La mezcla de reaccion se agitdé a temperatura ambiente
durante 2 horas y después se afiadio HCI acuoso 1 N hasta alcanzar un valor de pH
= 1,3. El etanol se evapor6 a presion reducida y la fase acuosa resultante se lavé
con éter dietilico, después se neutralizd con una solucién acuosa saturada de
bicarbonato sédico y después, finalmente, se extrajo con éter dietilico y cloroformo.
Las capas organicas combinadas se secaron sobre sulfato sédico anhidro, se
filtraron y se evaporaron a sequedad. El producto en bruto se disolvié en 15 mL de
metanol y se afiadié gota a gota HCI (4 N en dioxano) (0,9 mL). La suspensién se
agité durante 30 min y después se evaporé a sequedad para producir 0,858 g de
cis-4-(1-aminopropil)-4-fenilciclohexanol (6) en forma del hidrocloruro (contaminado
con 10% del isémero trans). Ry = 2,59 min (Método 8). Masa detectada: 234 (M+H™).

cis-4-(Metoximetoxi)-1-fenilciclohexanocarbonitrilo (7)

]

O ‘,

i
N

Una solucién agitada de terc-butéxido potasico (1,6 M en terc-butanol, 37,3
mL, 37,3 mmol) se enfrié a 0°C y se afadié6 DMF anhidra (6 mL) antes de que la
mezcla comenzara a congelarse. A la mezcla de reaccion se le afiadié una solucién
de cis-4-hidroxi-1-fenilciclohexanocarbonitrilo (1, 3 g, 14,9 mmol) en DMF anhidra
(30 mL). Después, se afiadi6 gota a gota una solucién de clorometil metil éter (2,83
mL, 37,3 mmol) a 2-4°C y la mezcla se ‘dej6 calentar gradualmente a temperatura
ambiente mientras se continuaba la agitacién durante una noche. La mezcla se
vertié en una solucién acuosa fria de bicarbonato sédico y después se extrajo con
éter dietilico. La capa organica se secé sobre sulfato sédico y se evapord. El

L
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producto en bruto se purificd por cromatografia sobre gel de silice para producir 2,2
g del compuesto del titulo. R, = 7,01 min (Método 9). Masa detectada: 246 (M+H")

cis-4-(1-Amino-1-metiletil)-4-fenilciclohexanol (8)

H,N \

Una suspensién de cloruro de cerio anhidro disponible en el mercado (Alfa
Aesar, 2 g, 8,15 mmol) en THF anhidro (12 mL) se calenté a 45°C durante 3 h con
agitacion vigorosa. La suspensién se enfrié a temperatura ambiente y se tratd con
cis-4-(metoximetoxi)-1-fenilciclohexanocarbonitrilo (7, 1 g, 4,08 mmol). Después de
enfriar a -10°C, se afiadié gota a gota una solucién 1,5 M de MeLi-LiBr (6,79 mL,
10,2 mmol) en éter dietilico durante 20 minutos y después la suspensién de color
pardo resultante se agité durante 20 min mas. La reaccién se interrumpié mediante
la adicion de NH,OH concentrado (2,6 mL) durante 10 min. La suspension de color
amarillo obtenida se dejé calentar a temperatura ambiente, se agité durante 30 min,
se diluy6 con THF y después se filtré. La torta himeda se aclaré varias veces con
THF. Después, los filtrados combinados se concentraron casi a sequedad, se
diluyeron con diclorometano y se lavaron con NaOH 0.1 N. La capa organica se
seco con sulfato sédico y se evaporo.
La mezcla en bruto se suspendié en una mezcla de metanol (20 mL) y HCI acuoso
2 N (20 mL) y después se agité durante una noche a temperatura ambiente.
Después de la evaporaciéh del metanol y la filtracion, el filtrado se concentré a
sequedad para producir 0,38 g de una mezcla en bruto del compuesto del titulo (8).
Rt = 2,43 min (Método 9). Masa detectada: 234 (M+H").

6,7-difluoro-5-metil-isoquinolina (43)

a) [1-(3,4-Difluoro-2-metilfenil)-metilideno]-2,2-dimetoxiamina (40)
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Se disolvié 3,4-difluoro-2-metilbenzaldehido (26 g, 166 mmol) en tolueno
(182 mL) y se hizo reaccionar con 2-aminoacetaldehido dimetilacetal (19,3 g, 183
mmol) y acido toluenosulfénico (3,2 g) durante 2 horas en un aparato Dean-Stark.
La solucion se dejé enfriar, se extrajo con una solucién saturada de bicarbonato
sodico, agua y salmuera, se seco sobre sulfato sédico y se evaporo a sequedad
para dar 40,4 g de un aceite de color amarillo oscuro que se usé sin purificacion

adicional.

b) 3,4-Difluoro-2-metilbencil-2,2-dimetoxietilamina (41)
N/YO\
H

5N

F

Se disolvio [1-(3,4-difluoro-2-metilfenil)-metilideno]-2,2-dimetoxiamina (40,
40,4 g) en etanol (225 mL). Se afiadié en porciones borohidruro sédico (4,849, 124
mmol). La agitacion se continué durante una noche. Para el tratamiento, se afadié
acido acético hasta que no se pudo observar desprendimiento de gas alguno.
Despues, la solucién se evaporé a sequedad, se recogié en diclorometano y se lavd
con una solucién saturada de bicarbonato sédico y dos veces con agua. La capa
organica se lavé con salmuera, se sec sobre sulfato de magnesio y se evapord a

sequedad. El producto en bruto obtenido (37,8 g) se us6 sin purificacion.

c) N-+3,4-Difluoro-2-metilbencil)-N-(2,2-dimetoxietil)-4-metilfenil-sulfonilamina
(42)
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Se disolvié 3,4-difluoro-2-metilbencil-2,2-dimetoxietilamina (41, 37,8 g) en
diclorometano (100 mL). Se afadi6 piridina (42 mL). A 0°C, se afiadié gota a gota
una solucion de cloruro de p-toluenosulfonilo (36,8 g, 193 mmol) en diclorometano.
La reaccién se dej6 calentar a la temperatura ambiente y la agitacion se continué
hasta que se completé la conversion. Para el tratamiento, la mezcla de reaccién se
diluyo con diclorometano (100 mL) y se extrajo dos veces con acido clorhidrico 1,5
M, dos veces con una solucién de bicarbonato sédico y una vez con salmuera. La
capa organica se secé sobre sulfato de magnesio y se evaporé a sequedad para
dar un producto en bruto en forma de un aceite de color naranja (68,3 g). Este

material se us6 sin purificar adicional.

d ) 6,7-Difluoro-5-metil-isoquinolina (43)

NT

| =

Se suspendié tricloruro de aluminio (112 g, 838 mmdl) en diclorometano
(250 mL) a 0°C. Se afiadié una solucion de N-(3,4-difluoro-2-metilbencil)-N-(2,2-
dimetoxietil)-4-metilfenil-sulfonilamina (42, 68,3 g) en diclorometano (250 mL). La
mezcla de reaccién se calenté a 50°C durante 2 horas, antes de enfriarse a 0°C y
verterse en hielo. La capa organica se separ6 y la capa acuosa se extrajo dos
veces mas con diclorometano/isopropanol (3:1). La fase organica combinada se
extrajo dos veces con una solucién saturada de bicarbonato sodico, se secé sobre
sulfato de magnesio, se filtré y se evaporé para dar 63,5 g de un producto semi-
sélido en bruto de color pardo oscuro. Este se purificé por cromatografia sobre gel
de silice. La elucion con acetato de etilo/heptano (de 5%:95% a 35%:65%) dio 11,3
g del compuesto del titulo 43 en forma de un soélido de color castafio. R; = 0,86 min
(Método 10). Masa detectada: 180,1 (M+H").
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Las isoquinolinas de la siguiente tabla se obtuvieron siguiendo una

secuencia de reaccion similar a la usada para la sintesis de 43.

Compuesto | Compuesto Producto Nombre [M+H*] | T’/ | Método
de partida quimico [min]

44 3,5-dimetil-4- 5,7-dimetil-6- | 176,17 | 1,06 | 10
fluoro- @\éi: fluoro- '
benzaldehido N isoquinolina

45 3,4-difluoro- N F 1 6,7-difluoro- | 166,1 | 1,07 |2
benzaldehido '\EIIF isoquinolina

46 3-bromo-4- C@:F 7-bromo-6- 226,0 {091 |4
fluoro- N A g | fluoro- 228,3
benzaldehido isoquinolina

47 4-fluoro-3- N F | 6-fluoro-7- 178,1 | 0,90 | 10
metoxi- @o metoxi-
benzaldehido | | isoquinolina

48 4-fluoro-3- X F | 6-fluoro-7- 1619 | 0,90 | 10
metil- NI _ metil-
benzaldehido isoquinolina

2-Oxido de 7-cloro-6-fluoro-isoquinolina (9)

)

=
N

F

Cl

Se disolvieron 50 g de 7-cloro-6-fluoro-isoquinolina (preparada de acuerdo

con el documento WO 2007/012422) en diclorometano y la mezcla se enfrié a 5°C.

Se afiadieron en porciones 69,6 g de acido m-cloro-perbenzoico (al 70%). La

mezcla se agité a temperatura ambiente. Cuando la conversion se completd, la

mezcla se diluy6 con 1,5 L de diclorometano y se lavé tres veces con una solucion

saturada de bicarbonato sédico. La capa organica se secé sobre sulfato sédico y se

evapord a sequedad para dar 47,6 g del producto deseado 9. R, = 0,98 min (Método
5). Masa detectada: 198,1 (M+H").

7-Cloro-6-fluoro-1-metoxi-isoquinolina (10)
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Cl

Se disolvieron 10 g de 2-6xido de 7-cloro-6-fluoro-isoquinolina (9) en 100 mL

de metanol seco. Se afiadieron gota a gota 12 mL de cloroformiato de etilo a -10°C.

La mezcla se dejé en agitacion durante 15 minutos y después se afiadieron gota a

gota 28 mL de trietilamina, disuelta en 55 mL de metanol, a -20°C durante 1 h.

Se afadieron 100 mL de una solucién acuosa 2 N de hidréxido sodico y el

precipitado formado se filtr6. Se precipito mas cantidad de producto mediante la

adicion a las aguas madre de una solucién 2 N de hidroxido sédico y agua. Los

solidos combinados se secaron para dar 7,8 g del producto deseado (10). Ry= 3,75

min (Método 1). Masa detectada: 212,0 (M+H").

Los siguientes compuestos se obtuvieron de una manera similar a la

descrita para la sintesis de 10, partiendo de las isoquinolinas respectivas.

Compuesto | Compuesto | Producto Nombre [M+H] | T/ | Método
N° de partida quimico [min]
49 5-Cloro-6- % 5-Cloro-6- |{212,0 | 1,78 | 10
F
fluoro- P fluoro-1-
. - NG~ .
isoquinolina metoxi-
O . .
isoquinolina
50 45 X F|6,7- 196,1 | 3,53 | 1
@F difluoro-1-
metoxi-
O .
isoquinolina
51 43 6,7- 2101 | 3,85 |2
= F Difluoro-1-
NS F | metoxi-5-
~0 metil-
isoquinolina
52 48 N F | 6-fluoro-1- | 192,1 [344 |2
N, _ metoxi-7-
o metil-
~
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Compuesto | Compuesto | Producto Nombre [M+H] | Tr/ | Método
N° de partida quimico [min]
isoquinolina
53 44 6-Fluoro-1- | 206,1 | 3,74 | 2
| X F metoxi-5,7-
N A dimetil-
O isoquinolina
54 47 X F | 6-Fluoro- 208,11 |31 |2
|
1,7-
N / O . .
o | | dimetoxi-
isoquinolina

1-Benciloxi-7-cloro-6-fluoro-isoquinolina (38)

=

N

o)

Cl

Se disolvi6 7-cloro-6-fluoro-2H-isoquinolin-1-ona (preparada de acuerdo con
el documento WO 2007/012422; 52,2 g) en THF (1 L). Después de la adicién de
carbonato de plata (145,5 g) y bromuro de bencilo (40,6 mL), la mezcla se agitd a

temperatura ambiente durante una noche. Se afiadieron 6,2 mL mas de bromuro de

bencilo y la mezcla se agité a 70°C durante 2 h. Después de la refrigeracion a

temperatura ambiente, la mezcla de reaccién se diluyé mediante la adicién de 1 L

de acetato de etilo y se filtrd sobre celite. La torta de filtro se lavé minuciosamente y

la capa orgénica se evapord y se sometié a cromatografia sobre gel de silice (n-

heptanos: metil terc-butil éter) para dar 27,8 g del compuesto del titulo (38). Ry =
3,73 min (Método 1). Masa detectada: 288,1 (M+H").

1-Benciloxi-4-bencil-7-cloro-6-fluoro-isoquinolina (55)

v )
e
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Como un producto secundario de la preparacion de 1-benciloxi-7-cloro-6-
fluoro-isoquinolina (38), pueden aislarse 8,45 g de 1-benciloxi-4-bencil-7-cloro-6-
fluoro-isoquinolina (55) por cromatografia sobre gel de silice. Rt = 4,04 min (Método
1). Masa detectada: 378,1 (M+H").

1-Benciloxi-7-metil-6-fluoro-isoquinolina (39)
=

N\I

O

Se ha preparado 1-benciloxi-7-metil-6-fluoro-isoquinolina (39) de acuerdo
con el procedimiento descrito para la sintesis de (38) partiendo de 7-metil-6-fluoro-
2H-isoquinolin-1-ona (preparada de acuerdo con el protocolo descrito en el
documento WO 2007/012421 o WO 2007/012422). R, = 4,00 min (Método 1). Masa
detectada: 268,1 (M+H+).

1-(4-Fluoro-fenil)-4-oxo-ciclohexanocarbonitrilo (12)

a) Ester metilico del acido 5-ciano-5-(4-fluoro-fenil)-2-oxo-

ciclohexanocarboxilico (11)

v B
Mg €0
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Se disolvieron 70 mL de acrilato de metilo y 50 g de 4-fluorofenilacetonitrilo
en una mezcla de 200 mL de THF y 50 mL de metanol seco. Se afadieron gota a
gota 150 mL de metilato sédico (al 30% en metanol), mientras se mantenia la
temperatura por debajo de 40°C. La mezcla se agitdé a temperatura émbiente
durante 15 h y se calentd durante 4 h mas a 50°C. Cuando la reaccién se completod,
la mezcla se dej6 enfriar a temperatura ambiente y se vertid sobre una solucién
acuosa 2 N de acido clorhidrico. La capa acuosa se extrajo tres veces con acetato
de etilo y la capa organica combinada se lavé con agua y salmuera, se secé sobre
sulfato de magnesio y se evapord para dar 101,5 g del producto deseado. R, = 1,59
min (Metodo 5). Masa detectada: 276,2 (M+H").

b) 1-(4-Fluoro-fenil)-4-oxo-ciclohexanocarbonitrilo (12)

o F

Il
N
Se disolvieron 101,5 g de éster metilico del acido 5-ciano-5-(4-fluoro-fenil)-2-
oxo-ciclohexanocarboxilico (11) en 680 mL de etanol y se afadieron 171 mL de
acido clorhidrico acuoso concentrado. La mezcla se calenté a refiujo durante 40 h y
después se evaporé. El residuo se recogié en agua y se extrajo con diclorometano.
La capa organica se lavé con salmuera, se sec6 sobre sulfato de magnesio y se
evapor¢ para dar 95,2 g del producto en bruto, que se purificé por filtracién en gel
de silice (heptanos:acetato de etilo) para producir 50,4 g del producto deseado 12.
R¢ = 1,26 min (Método 1). Masa detectada: 218,2 (M+H").

1-(4-Metoxi-fenil)-4-oxo-ciclohexanocarbonitrilo (56)
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Se obtuvo 56 a partir de acrilato de metilo y 4-metoxifenilacetonitrilo de una

manera similar a la descrita para la sintesis de (12). R; = 4,24 min (Método 3). Masa
detectada: 230,1 (M+H").

5
1-Ciano-1-(3-fluorofenil)ciclohexan-4-ona (58)
a) 1-Ciano-1-(3-fluorofenil)-3-metoxicarbonilciclohexan-4-ona (57)
N
o z
F
O
O 0 \
10 : Se afiadié gota a gota t-butéxido potasico (62,3 g, 555 mmol) a una solucién

de 3-fluorofenilacetonitrilo (56, 25 g, 185 mmol) en THF (500 mL). La mezcla de

reaccion se agité durante una noche. La mezcla de reaccién se acidificé con acido

clorhidrico (3 M) y se extrajo con diclorometano. Los extractos organicos se

evaporaron para prod.ucir 57,2 g de un aceite de color naranja. R, = 3,39 min
15 (Método 3). Masa detectada: 275,1 (M+H").

. b) 1-Ciano-1-(3-fluorofenil)ciclohexan-4-ona (58)

N
Z

O

Una mezcla de 1-ciano-1-(3-fluorofenil)-3-metoxicarbonilciclohexan-4-ona (57,
20 51 g, 185 mmol), agua (54,8 mL) y DMSO (840 mL) se calenté y se agité a 150°C
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durante 3 horas, seguido de agitacién a temperatura ambiente durante una noche.
La mezcla de reaccion se evapord y se purifico por cromatografia sobre gel de
silice. La elucién con acetato de etilo/heptano (de 5%:95% a 30%:70%) dio 28 g del
material deseado en forma de un producto sélido. R; = 3,89 min (Método 3). Masa
detectada: 218,2 (M+H").

Las siguientes ciclohexanonas se prepararon usando el mismo
procedimiento que se ha descrito para 58, partiendo de los fenilacetonitrilos
respectivos.
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1-Ciano-1-(2,4-difluorofenil)ciclohexanona (65)

F
(o
-

o)

Se afiadio6 t-butéxido potasico (55 g, 489 mmol) a una solucién agitada de
2,4-difluorofenilacetonitrilo (25 g, 163 mmol) y acrilato de metilo (28,1 g, 29,4 mL,
326 mmol) en THF (475 mL) a temperatura ambiente. Después de una hora de
agitacion, se afiadié agua (2,4 L) y la mezcla se agité durante 2 horas a 68°C.
Después de la refrigeracion, la mezcla se extrajo con metil terc-butil éter. Después
del secado sobre sulfato sddico, la fase organica se evapor6 para dar 34,7 g de un
aceite de color naranja que se purificé por cromatografia sobre gel de silice. La
elucién con acetato de etilo/heptano (de 5%:95% a 35%:65%) dio el producto
deseado después de la evaporacién en forma de 19 g de un sdlido cristalino
incoloro. Ry = 3,84 min (Método 3). Masa detectada: 236,3 (M+H").

Las siguientes ciclohexanonas se prepararon usando el mismo
procedimiento que se ha descrito para 65, partiendo de los fenilacetonitrilos
respectivos.
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cis-4-Hidroxi-1-(4-fluoro-fenil)-ciclohexanocarbonitrilo (13)

Se disolvieron 20 g de 1-(4-fluoro-fenil)-4-oxo-ciclohexanocarbonitrilo (12) en
300 mL de etanol seco y la mezcla se enfrié a -20°C. Se afiadieron 3,83 g de
borohidruro sédico y la mezcla se dejé calentar lentamente a temperatura ambiente.
Cuando la conversion se completo, se afadieron 150 mL de aguay el pH se ajustd
a 2 mediante la adicién de acido clorhidrico 2 N. La mezcla se extrajo tres veces
con acetato de etilo y la capa orgénica combinada se extrajo con salmuera, se secd
sobre sulfato de magnesio y se evaporé a sequedad. El residuo resultante se
cristalizé en n-heptanos:acetato de etilo para dar 11 ,9 g del producto deseado. R, =
2,78 min (Método 1). Masa detectada: 220,1 (M+H"). |

cis-4-(terc-Butil-dimetil-silaniloxi)-1 -(4-fluoro-fenil)-ciclohexano-carbonitrilo
(78)

0.

Si/
<

Se disolvieron 30 g de cis-4-hidroxi-1-(4-fluoro-fenil)-ciclohexanocarbonitrilo
(13) en 350 mL de diclorometano seco. Se afiadieron 39,8 mL de 2,6-lutidina y Ia
mezcla se enfrié a 0°C. Se afiadieron 37,7 mL de trifluorometansulfonato de terc-
butildimetilsililo y la mezcla se agité a temperatura ambiente durante una noche. La
mezcla de reaccion se diluyd con diclorometano, se extrajo dos veces con agua,
acido clorhidrico 0,1 N y una vez con bicarbonato sédico saturado y salmuera, se

secod sobre sulfato de magnesio, se evaporé a sequedad y se purificé por
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cromatografia sobre gel de silice para dar 43,8 g del producto deseado. R = 3,21
min (Método 12). Masa detectada: 334,2 (M+H").

cis-4-(1-amino-propil)-4-(4-fluoro-fenil)-ciclohexanol (14)

En una atmdésfera de argon, se disolvieron 2 g de cis-4-hidroxi-1-(4-fluoro-
fenil)-ciclohexanocarbonitrilo (13) con refrigeracién en una solucién 1 M de bromuro
de etil magnesio en THF (o éter dietilico, como alternativa). La mezcla de reaccién
se calento a reflujo durante 14 h, se enfrié a temperatura ambiente y se diluyé con
600 mL de THF. La mezcla se inactivd mediante la adicién de una cantidad minima
de metanol, se filtré sobre celite y se evaporé a sequedad. La espuma resultante se
disolvié en 300 mL de etanol y se afadieron en porciones 690 mg de borohidruro
sodico con refrigeracion. La mezcla se dejé en agitacién hasta que la reaccion se
completd, se evaporé a sequedad y el residuo resultante se repartié entre HCI
acuoso 1 N y acetato de etilo. La capa organica se extrajo una vez con HCI 1 N y
las capas acuosas combinadas se lavaron con acetato de etilo y posteriormente se
ajustaron a un valor de pH de 12 mediante la adicion de una solucién 5 N de
hidréxido sédico. La capa acuosa se extrajo dos veces con diclorometano y las
capas de diclorometano combinadas se lavaron con salmuera, se secaron sobre
sulfato sédico y se evaporaron para dar 1,72 g del producto deseado. R; = 2,25 min
(Metodo 1). Masa detectada: 252,2 (M+H").

Como alternativa, puede obtenerse 14 empleando 78 en una reaccién
similar;

Se disolvieron 18,3 g de 78 en 183 mL de tolueno seco y se anadieron 36,6
mL de una solucién de bromuro de etil magnesio (3 M en éter dietilico). La mezcla
se agité a 80°C durante 16 h, se diluyé con THF, se enfrid a 5°C y se inactivo
mediante la adicion de unos ml de etanol. La mezcla se filtrd sobre celite, la
solucién se evaporé a sequedad y el residuo se recogié en 100 mL de etanol. Se
afnadieron en porciones 4,15 g de borohidruro sédico y la agitacién se continué

durante una noche. La mezcla se evaporé a sequedad y la mezcla se recogié en

3

%

C3

—n
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diclorometano y se extrajo con HCI 2 N y salmuera. La capa organica se evapord y
el residuo se recogié en metil terc-butil éter y se extrajo varias veces con HCI 2 N.
Las capas de HCI combinadas se ajustaron a un valor de pH de 12 mediante la
adicion de hidroxido sédico 5 N y se extrajeron con diclorometano. La capa de
diclorometano se secd sobre MgSO, y se evapord para dar 13,0 g del producto

deseado.

cis-4-(1-Amino-1-metil-etil)-4-(4-fluoro-fenil)-ciclohexanol (79)

F

OH

Se disolvieron 300 mg de 78 en 10 mL de éter dietilico seco. Después, se
afiadieron 0,3 mL de bromuro de metil magnesio (3 M en éter dietilico). La mezcla
se enfri6 a 0°C y se afiadieron 0,85 mL de una solucidn de metil-litio ('1,6 M).
Después de 1 h, se afiadieron 255 mg de isopropéxido de titanio (IV). 10 minutos
después, se afiadieron 1,4 mL de una solucién de metil-litio (1,6 M) en éter dietilico.
La mezcla se agité durante la noche. Después, se afadieron lentamente 5 mL de
hidroxido sédico 2 N a 0°C, se afadieron 30 mL de metil terc-butil éter y la capa de
NaOH se extrajo varias veces con metil terc-butil éter. La capa organica combinada
se seco y se evapord. El residuo resultante se disolvié en 5 mL de metil terc-butil
éter, se enfrié a 0°C y se afiadieron 5 mL de acido clorhidrico 2 N. La agitacién se
continu6 durante una noche, la capa de éter se extrajo de nuevo con acido
clorhidrico 2 N, la capa acuosa combinada se enfrié a 0°C y se afiadieron 4 mL de
una solucién 5 N de hidréxido sédico. La capa acuosa se extrajo varias veces con
diclorometano y las capas de diclorometano combinadas se secaron y se
evaporaron para dar 80 mg del producto deseado. R; = 2,33 min (Método 3). Masa
detectada: 217,2 (M+H")

8-(4-Fluoro-fenil)-1,4-dioxa-espiro[4.5]decano-8-carbonitrilo (15)

5
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Se disolvieron 15 g de 1-(4-fluoro-fenil)-4-oxo-ciclohexanocarbonitrilo (12) en
500 mL de tolueno, después se afiadieron 900 mg de &cido p-toluenosulfénico yla
mezcla de reaccidn se calent6 en un aparato Dean-Stark durante 6 h. La mezcla se
dejé enfriar a temperatura ambiente, se lavo dos veces con una solucidén acuosa
saturada de bicarbonato sodico y salmuera, se secé sobre sulfato de magnesio y se
evapord a sequedad para producir 17,9 g del producto deseado. R, = 1,47 min
(Método 5). Masa detectada: 262,2 (M+H").

Ester terc-butilico del acido {1-[8-(4-fluoro-fenil)-1,4-dioxa-espiro[4.5]dec-8-il]-
butil}-carbamico (16) '

o,

o
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Se disolvieron 1,5 g de 8-(4-fluoro-fenil)-1,4-dioxa-espiro[4.5]decano-8-

carbonitrilo (15) en 2,9 mL de una solucién 2 M de cloruro de propilmagnesio en
éter dietilico. La mezcla se calentd a reflujo toda la noche. Se afadid otro
equivalente de cloruro de propilmagnesio y el calentamiento se continué durante un
dia mas. La mezcla se diluyé con éter dietilico (como alternativa, podria usarse
THF) y se afadi6 una cantidad minima de una solucidn saturada de sulfato sédico.
La mezcla se filtré sobre celite y el precipitado se lavé con éter dietilico. A la capa
organica combinada se le afiadieron 490 mg de borohidruro sédico y la mezcla se
dejé en agitacion hasta que se completé la conversion. Se afadié una mezcla de
HCI 2 N, salmuera y agua (1:3:6). Las fases se separaron y la capa organica se
extrajo dos veces con la mezcla de HCI 2 N, salmuera y agua (1:3:6). La capa
acuosa combinada se ajusté a pH alcalino mediante la adicién de una solucién 2 M
de hidroxido sédico y se extrajo dos veces con diclorometano. La capa de
diclorometano combinada se lavé con salmuera y se seco sobre sulfato sodico.
A la capa de diclorometano se le afiadieron 5 mL de trietilamina y 5,86 g de
dicarbonato de di-terc-butilo y la mezcla se agito a temperatura ambiente durante
una noche. La mezcla se lavd con hidréxido sédico 1 N, una mezcla de acido
clorhidrico 2 N, salmuera y agua (1:3:6) y salmuera, se secé sobre sulfato sédico y
se evaporé a sequedad. El producto en bruto se purificé por cromatografia sobre
gel de silice (heptanos:acetato de etilo) para dar 1,22 g del producto deseado. R, =
5,18 min (Método 3). Masa detectada: 815,4 (2M+H").

Ester terc-butilico del acido {1-[1-(4-fluoro-fenil)-4-oxo-ciclohexil]-butil}-
carbamico (17)

@)
Se disolvieron 1,22 g de éster terc-butilico del dcido {1-[8-(4-fluoro-fenil)-1,4-
dioxa-espirb[4.5]dec-8-il]-butil}-carbémico (16) en 42 mL de acetona y se afiadieron
mi de &cido clorhidrico 1 N. La mezcla se agit6 a temperatura ambiente hasta que la

conversion se completé. Se afiadieron 40 mL de una solucién acuosa saturada de
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bicarbonato sédico y la mezcla de reaccion se extrajo tres veces con acetato de
etilo. La capa organica combinada se extrajo con salmuera, se seco sobre sulfato
sodico y se evaporé a sequedad para dar 966 mg de (17) en bruto, que era lo
suficientemente puro para la conversién adicional. R, = 1,72 min (Método 5). Masa
detectada: 308,2 (M-Isobuteno+H").

Ester terc-butilico del acido trans-{1-[1-(4-fluoro-fenil)-4-hidroxi-ciclohexil]-

butil}-carbamico (18)

Se disolvieron 0,97 g de éster terc-butilico del acido {1-[1-(4-fluoro-fenil)-4-
oxo-ciclohexil]-butil}-carbamico (17) en 14 mL de etanol y se afiadieron 119 mg de
borohidruro sédico a -20°C. La mezcla se dejo calentar a temperatura ambiente y
se agitd durante una noche. La mezcla se evapord y el residuo se disolvié en
acetato de etilo y se lavé dos veces con acido clorhidrico 2 N Yy una vez con
salmuera. La capa organica se secé sobre sulfato sddico y se evaporé a sequedad

para dar el producto en bruto, que se purific por cromatografia sobre gel de silice

(heptanos:acetato de etilo) para dar 619 mg de (18). R; = 3,46 min (Método 1).

Masa detectada: 366,3 (M+H").

trans-4-(1-Amino-butil)-4-(4-fluoro-fenil)-ciclohexanol (19)

W
\\‘

NH,

OH

((.“".

29

O
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Se disolvieron 619 mg de éster terc-butilico del acido trans-{1-[1-(4-fluoro-
fenil)-4-hidroxi-ciclohexil]-butil}-carbadmico (18) en 2 mL de isopropanol y se
afadieron 2 mL de acido clorhidrico acuoso 2 N. La mezcla se agité durante la
noche. Se afiadi6 agua y el isopropanol se retiré al vacio. El residuo se recogié en
aguay se liofilizé dos veces mas para dar 1,64 g de (19) en forma del hidrocloruro.
Rt = 2,27 min (Método 1). Masa detectada: 266,2 (M+H").

Ester terc-butilico del acido [1-metil-1-(4-oxo-ciclohexil)-etil]-carbamico (20)
H
N\”/O\[<
O

O

Una suspension de cloruro de cerio anhidro disponible en el mercado

(ABCR, 8,8 g) en THF anhidro (62 mL) se calentd durante 4 h a 60°C con agitacién
vigorosa. La suspension se enfrié a temperatura ambiente y se traté con 3 g de 4-
cianociclohexanona ciclica etileno acetal. Después de enfriar a -20°C, se afiadieron
gota a gota 35 mL de una solucién 1,5 M de MeLiLiBr en éter dietilico. La mezcla
se dejo en agitacién durante 1 h a -10°C, después se afiadieron 20 mL de THF yla
reaccion se interrumpié mediante la adicion de NH,OH concentrado (10 mL)
duranfe 10 min. La mezcla se dejé calentar a temperatura ambiente, se agité
durante 30 min, se diluyé con metil terc-butil éter y después se filtré. La torta. de
filtro se aclaré varias veces con metil terc-butil éter. Después, los filtrados
combinados se concentraron al vacio.
El producto en bruto se disolvié en diclorometano y se extrajo dos veces con HCI
0,1 N. Las capas de HCI combinadas se lavaron con diclorometano, se enfriaron y
el pH se ajusté a 12 mediante la adicién de una solucion 5 N de hidréxido sodico.
La capa acuosa se extrajo dos veces con diclorometano. Las capas de
diclorometano combinadas se lavé con salmuera y se secaron sobre sulfato sédico.
Se afiadieron 1,82 g de trietilamina y 2,74 g de dicarbonato de di-terc-butilo. La
mezcla se agitd durante dos dias a temperatura ambiente, se lavé con una solucién
1 N de hidréxido sédico, dos veces con acido clorhidrico 0,1 Ny agua y una vez con
salmuera, se secé sobre sulfato sédico y se evaporé a sequedad para dar 3,0 g del
producto en bruto. |
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El producto en bruto se disolvié en 100 mL de acetona, se afadieron 10 mL de HCI
1 Ny la mezcla se agit6 a temperatura ambiente. Se afiadié mas cantidad de HCl y
la agitacién se continud hasta que la conversién se completd. Se afiadieron una
solucién de hidréxido sddico y metil-terc-butil éter y la capa acuosa se separd y se
extrajo con metil-terc-butil éter. Las capas de éter combinadas se secaron sobre
sulfato sodico y se evaporaron a sequedad para dar 2,4 g de (20). R; = 3,08 min
(Método 1). Masa detectada: 256,2 (M+H").

Ester terc-butilico del acido [1-metil-1-(4-hidroxi-ciclohexil)-etil]-carbamico

(21)
N O
T
O

OH

Se disolvieron 2,91 g de éster terc-butilico del &cido [1-metil-1-(4-oxo-
ciclohexil)-etill-carbamico (20) en 60 mL de etanol y se afadieron 473 mg de
borohidruro sédico a -20°C. La mezcla se dej6 calentar a temperatura ambiente y
se agitd durante 3,5 h. La mezcla se evapord y el residuo se disolvié en acetato de
etilo y se lav6 dos veces con acido clorhidrico 2 N y una vez con salmuera. La capa
organica se secd sobre sulfato sédico y se evaporé a sequedad para dar 2,74 g de
(21). Ry = 1,27 min (Método 5). Masa detectada: 194 (M-Isobuteno-H,O+H").

4-(1-Amino-1-metil-etil)-ciclohexanol (22)
NH,

OH

Se disolvieron 580 mg de éster terc-butilico del acido [1-metil-1-(4-hidroxi-
ciclohexil)-etil]-carbamico (21) en 10 mL de isopropanol y se afiadieron 10 mL de

acido clorhidrico 2 N. La mezcla se agité durante la noche. Se afiadid agua y el

‘I )

LD
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isopropanol se retir6 al vacio. El residuo se recogié en agua y se liofilizé dos veces
mas en agua para dar 515 mg de (22) en forma del hidrocloruro.
R¢= 0,18 min (Método 5). Masa detectada: 158,2 (M+H").

Ejemplo 1: cis-6-[4-(1-Amino-propil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-

isoquinolin-1-ona

a)  cis-1-[4-(7-Cloro-1-metoxi-isoquinolin-6-iloxi)-1-(4-fl uoro-fenil)-ciclohexil]-

propilamina (23)

NH,

Na
]

_0

Se disolvieron 1,7 g de cis-4-(1-Amino-propil)-4-(4-flucro-fenil)-ciclohexanol
(14) en una atmésfera de argén en 50 mL de dimetilacetamida seca. Se afadieron
en porciones 513 mg de hidruro sédico (al 95%) con refrigeracion y la mezcla se
dej6 en agitacién durante 10 minutos. Se afiadieron 1,57 g de 7-cloro-6-fluoro-1-
metoxi-isoquinolina (10) y la mezcla se calentd a 50°C durante 3 h. La agitacién se
continué durante una noche a temperatura ambiente. La mezcla de reaccién se
enfrié en un bafio de hielo y después se afiadieron cuidadosamente 50 mL de agua.
La mezcla se extrajo cuatro veces con diclorometano:isopropanol (3:1) y la capa
organica combinada se lavd tres veces con agua y una vez con salmuera, se seco
sobre sulfato sédico y se evaporé a sequedad. Se afadié agua y la mezcla se
liofilizé. El producto en bruto se sometid a cromatografia sobre gel de silice
(diclorometano:metanol) para dar 1,66 g del producto deseado. Ry = 3,45 min
(Método 1). Masa detectada: 443,2 (M+H").

b) cis-6-[4-(1-Amino-propil)-4-(4-fluoro-fenil)-ciclohexiloxi}-7-cloro-2H-
isoquinolin-1-ona (Ejemplo 1)
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F
N _NH,
/ O
HN
o
0

Se disolvieron 1,66 g de cis-1-[4-(7-cloro-1-metoxi-isoquinolin-6-iloxi)-1-(4-
fluoro-fenil)-ciclohexill-propilamina (23) en 16 mL de una mezcla de isopropanol y
acido clorhidrico 1 N (1:1) y la mezcla se calent6 en un horno microondas durante

9 20 minutos a 120°C. Se afiadié agua, el isopropanol se retiré al vacio y la solucién
restante se liofilizé. El residuo se recogié en agua y se liofilizd dos veces mas en
agua para dar 1,64 g del producto deseado, Ejemplo 1, en forma del hidrocloruro. R,
= 2,67 min (Método 1). Masa detectada: 429,2 (M+H").

10  Ejemplo 2: cis-6-[4-(1-Amino-ciclopropil)-4-fenil-ciclohexiloxi]-7-cloro-2H-
isoquinolin-1-ona

a) cis-1-[4-(1-Benciloxi-7-cloro-isoquinolin-6-iloxi)-1-fenil-ciclohexil]-
ciclopropilamina (24)

N

15
A una solucién de cis-4-(1-aminociclopropil)-4-fenilciclohexanol seco (4, 0,2

g, 0,75 mmol) en N,N-dimetilacetamida anhidra (5 mL) a 0°C se le afiadié en
porciones hidruro sédico (al 60% en aceite mineral, 0,12 g, 3 mmol). La mezcla de
reaccién se agitdé durante 10 min a temperatura ambiente, después se afadié 1-
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(benciloxi)-7-cloro-6-fluoroisoquinolina (38, 0,28 g, 0,97 mmol) y la agitacién se
continu6é durante una noche. La suspension se vertié en hielo y el precipitado
resultante se filtré y se secé. El producto en bruto se purifico por cromatografia
sobre gel de silice (eluyendo con metanol de 0 a 5% en diclorometano que contenia
amoniaco al 1%) para producir 0,252 g del producto deseado. R, = 6,21 min
(Método 9). Masa detectada: 499 (M+H"*).

b) cis-6-[4-(1-Amino-cicIopropil)-4—fenil-cicIohexiloxi]-?-cloro-2H-isoquinolin-1-

ona (Ejemplo 2)

HN

H,N

A una solucién de cis-1-[4-[[7-cloro-1-(fenilmetoxi)-6-isoquinolinilJoxi]-1-
fenilciclohexil]-ciclopropanamina (24, 0,24 g, 0,48 mmol) en isopropanol (2,5 mL) se
le afiadié una solucién de acido clorhidrico acuoso 4 N (2,5 mL, 10 mmol) seguido
de 2,5 mL de isopropanol, 2,5 mL de acido clorhidrico acuoso 4 N (10 mmol) y
finalmente 2,5 mL de metanol. La suspension resultante se agité durante una
noche, se evaporé a presiéon reducida y se co-evaporé con una mezcla de
metanol/tolueno. El producto en bruto se triturd con metanol/éter dietilico para
producir 0,18 g del compuesto del titulo en forma de su hidrocloruro. R¢ = 4,83 min
(Método 9). Masa detectada: 409 (M+H").

Ejemplo 3: cis-6-{[4-(1-aminopropil)-4-fenilciclohexilJoxi}-7-cloro-2H-

isoquinolin-1-ona

a) cis-1-(4-{[1 -(benciloxi)-7-c|oroisoquinolin-6-il]oxi}-fenilciclohexil)-
propanamina (25)

Vo Jda
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A una solucién de cis-4-(1-aminopropil)-4-fenilciclohexanol (6, 0,39 g, 1,48
mmol) en N,N-dimetilacetamida anhidra (10 mL) se le afiadi6 en porciones hidruro
sodico (al 60% en aceite mineral, 0,24 g, 5,92 mmol). La mezcla de reaccion se
agitd durante 10 min a temperatura ambiente, después se afiadi6 1-(benciloxi)-7-
cloro-6-fluoroisoguinolina (38, 0,42 g, 1,48 mmol) y la agitacion se continué durante
72 horas. La suspensioén se vertié en hielo y la capa acuosa resultante se extrajo
con cloroformo. Las capas organicas se secaron sobre sulfato sédico, se filtraron y
se concentraron a presién reducida. El producto en bruto se purificé por
cromatografia sobre gel de silice (eluyendo con metanol de 0 a 10% en
diclorometano) para producir 0,604 g de cis-1-(4-{[1-(benciloxi)-7-cloroisoquinolin-6-
ilJoxi}-1-fenilciclohexil)propanamina (25). R, = 4,18 min (Método 8). Masa detectada:
501 (M+H").

b) cis-6-{[4-(1 -aminopropil)-4-fenilciclohexil]oxi}-7-cloro-2H-isoquinolin-1-ona
(Ejemplo 3)

HN

A una solucion de cis-1-(4-{[1-(benciloxi)-7-cloroisoquinolin-6-iljoxi}-1-
fenilciclohexil)propanamina (25, 0,604 g, 1,21 mmol) en isopropanol (6,3 mL) se le
afiadié una solucién de acido clorhidrico acuoso 1 N (7 mL, 7 mmol). La suspension
resultante se agité durante una noche y se evaporé a presién reducida. El producto
en bruto se purificé por cromatografia en columna de fase inversa (eluyendo con
CH;CN de 0 a 30% en agua) para producir el compuesto del titulo (0,32 g)- R =
5,00 min (Método 9). Masa detectada; 411 (M+H").
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Los siguientes ejemplos se prepararon de una manera similar a la descrita
para el Ejemplo 1, partiendo de una isoquinolinona protegida adecuadamente y el
aminoalcohol respectivo. Los aminoalcoholes se sintetizaron a partir de los
benzonitrilos y reactivos de Grignard correspondientes: Los trans-aminoalcoholes
se obtuvieron de una manera similar a la descrita en la secuencia de reaccion para
producir (19), y los cis-aminoalcoholes se obtuvieron de una manera similar a Ia
descrita en la secuencia de reaccién para producir (14). Los aminoalcoholes
dimetilados se obtuvieron de una manera similar a la descrita para (22). Todos los

productos descritos se obtuvieron en forma de las sales hidrocloruro.
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Ejemplo 33: cis-6-[4-(1-Amino-propil)-4-fenil-ciclohexiloxi]-4-bromo-7-cloro-

O

2H-isoquinolin-1-ona

NH
Br z
VZ 0]
HN
Ci
0]

Se disolvieron 100 mg del Ejemplo 3 en 3 mL de cloroformo. Se afiadieron
5 100 pL de trietilamina y 268 pL de una solucién 1 M de bromo en cloroformo. La
reaccion se agité a temperatura ambiente hasta que la conversién se completé. La
mezcla se inactivé mediante la adicion de 11 mL de una solucién sat. de tiosulfato
sodico. Se afadieron 5 mL de una solucién 2 N de hidroxido sédico y la capa
acuosa se extrajo tres veces con diclorometano:isopropanol (3:1). La capa organica
10  combinada se lavé con NaOH 2 N y salmuera, se seco sobre sulfato sédico y se
evaporo. La mezcla se purifico por HPLC y el producto obtenido se disolvié en 1 mL
de isopropanol:HCI 1 N y se calenté en un horno microondas durante 20 minutos a
100°C. La mezcla se evaporé a sequedad, se recogi6 en agua y se liofilizé para dar
29 mg del producto deseado en forma del hidrocloruro. R, = 2,77 min (Método 1).

15  Masa detectada: 491,1 (M+H").

Ester terc-butilico del acido cis-{1-[1-(4-bromo-fenil)-4-(7-cloro-1-oxo-1,2-

dihidro-isoquinolin-6-iloxi)-ciclohexil]-propil}-carbamico (81) »

Br
i 0H
O
= o °
HN
Cl
0
20 Se disolvieron 1,11 g del Ejemplo 6 en 100 mL de diclorometano seco. Se

afiadieron 1,2 mL de trietilamina y 1,44 g de dicarbonato de di-terc-butilo. Después

de que se completara la conversion, la mezcla se extrajo con una solucién 1 N de
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hidréxido sédico, acido clorhidrico 0,2 N, agua y salmuera, se seco y se evapord. El
producto en bruto se purificé por filtracién en gel de silice para dar 886 mg del
producto deseado. R; = 4,00 min (Método 1). Masa detectada: 533,0 (M+H-
isobuteno™).

Ejemplo 97: cis-4-[1-(1-Amino-propil)-4-(7-cloro-1-oxo-1,2-dihidro-isoquinolin-
6-iloxi)-ciclohexil]-benzonitrilo
N

/

NH

HN
Cl

O

Se disolvieron 200 mg de 81 en 10 mL de dimetilformamida desgasificada y
se afiadieron 50 mg de cianuro de cinc y 18 mg de tetraquis(trifenilfosfina)paladio
(0) en una atmésfera de argén. La mezcla se calenté en un horno microondas
durante 30 minutos a 150°C. La mezcla se diluyd con metil terc-butil éter y se filtré
sobre Celite. La capa organica se lavé dos veces con agua y una vez con salmuera,
se seco sobre sulfato sédico y se evaporé a sequedad. El producto en bruto se
purificé por cromatografia sobre gel de silice y posteriormente se recogioé en 2 mL
de isopropanol y 2 mL de &cido clorhidrico 1 N y se calenté en un horno microondas
a 100°C durante 1 hora. Se afiadié agua y la mezcla se liofilizé. El residuo se
recogié en agua y se liofilizé de nuevo para dar 65 mg del producto deseado en
forma del hidrocloruro.
Rt = 2,55 min (Método 2). Masa detectada: 436,2 (M+H").

Ejemplo 98: cis-3-[1-(1-Amino-propil)-4-(7-cloro-1-oxo-1,2-dihidro-isoquinolin-
6-iloxi)-ciclohexillbenzonitrilo
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El Ejemplo 98 puede obtenerse siguiendo una secuencia de reaccion similar
a la usada para la sintesis del Ejemplo 97, partiendo del Ejemplo 16, R; = 2,98 min
(Método 3). Masa detectada: 436,2 (M+H").

Ejemplo 99: 6-[cis-4-(1-Amino-propiI)-4-(3-metanosulfonil-fenil)-ciclohexioni]-

7-cloro-2H-isoquinolin-1-ona

a) Ester terc-butilico del acido cis-{1-[4-(7-cloro-1-oxo0-1,2-dihidro-isoquinolin-

6-iloxi)-1-(3-metanosulfonil-fenil)-ciclohexil]-propil-carbamico (82)

\ __o
O;S
S iy
\ﬂ/ |
= O © K

HN
Cl

O

Se disolvieron 330 mg (559 pmol) de éster terc-butilico del acido cis-{1-[1-(3-
bromo-fenil)-4-(7-cloro-1-oxo-1 ,2-dihidro-isoquinolin-6-iloxi)-ciclohexil]-propil}-
carbamico (obtenido a partir del Ejemplo 29 como se ha descrito para la sintesis de
81), 213 mg (1,1 mmol) de Cul y 114 mg (1,1 mmol) de sal sédica del &cido
metanosulfinico en 10 mL de NMP anhidro. La mezcla se agit6 a 150°C durante 1 h
con irradiacion de microondas, después se verti6 en 100 mL de una solucién
acuosa saturada de NaHCO; y se extrajo tres veces usando cada vez 30 mL de
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acetato de etilo. Después, la capa organica se lavé cinco veces usando cada vez 20
mL de agua, se secé sobre MgSOQ,, se filtré y el disolvente se retird a presién
reducida. La cromatografia ultrarrapida usando acetato de etilo produjo 143 mg de

82 en forma de un aceite viscoso. R; (acetato de etilo): 0,33

b) Ejemplo 99: cis-6-[4-(1-Amino-propil)-4-(3-metanosulfonil-fenil)-
ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona

\ _o

2
oﬁ-S .

1y

NH,

HN
Cl

0

Se disolvieron 140 mg (238 umol) de éster terc-butilico del acido cis-{1-[4-(7-
cloro-1-oxo-1,2-dihidro-isoquinolin-6-iloxi)-1 -(3-metanoéulfoniI-fenil)—ciclohexil]-
propil-carbamico (82) en 3 mL de isopropanol y se afiadieron 3 mL de una solucién
acuosa 2 N de HCI. La mezcla se agité durante 20 h a temperatura ambiente, se
diluy6 con 30 mL de agua y se liofilizé para producir 120 mg del Ejemplo 99 en
forma de su hidrocloruro en forma de un sélido amorfo. R, = 0,66 min (Método 18).
Masa detectada: 489,2 (M+H")

Ejemplo 100: 6-[(1S,4S8,5S)-5-(1-Amino-propil)-5-fenil-biciclo[2.2.1]hept-2-iloxi]-

7-cloro-2H-isoquinolin-1-ona

a) 5-Oxo-biciclo[2.2.1]heptano-2-carbonitrilo etileno cetal (83)
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Se mezclaron 9,0 g (71 mmol) de 2-ciclopen-1-ona etileno cetal, 11,4 g (214
mmol) de acrilonitrilo y 150 mg (1,4 mmol) de hidroquinona y la mezcla se calenté a
150°C durante 1 h con irradiacién de microondas. El exceso de acrilonitrilo se retird
a presion reducida y el residuo se disolvié usando 150 mL de éter dietilico. Esta
solucién se lavo tres veces usando cada vez 50 mL de una solucidn acuosa
saturada de Na,CO;, se seco sobre MgSO, y se evapord. El aceite resultante se
disolvié en 200 mL de ciclohexano y 100 mL de éter dietilico, se lavé tres veces
usando 50 mL de una solucién acuosa 0,1 N de NaOH y dos veces usando 100 mL
de una solucion acuosa saturada de NaCl. La capa organica se secé sobre MgSO,,
se filtré y el disolvente se evapord para producir 7,3 g de 83 en forma de un aceite

incoloro.

b) (1S,2S,4S)-5-Oxo0-2-fenil-biciclo[2.2.1]heptano-2-carbonitrilo etileno cetal y
(1R,2R,4R)-5-Oxo-2-fenil-biciclo[2.2.1]heptano-2-carbonitrilo etileno cetal (84 y
85)

Se disolvieron 7,5 g (42 mmol) de 5-oxo-biciclo[2.2.1]heptano-2-carbonitrilo
etileno cetal (83) y 4,4 g (46 mmol) de fluorobenceno en 10 mL de tolueno anhidro.
La mezcla se agité a 65°C durante 20 h, después se vertid en 300 mL de una
solucién acuosa saturada de NaHCO; y se extrajo dos veces usando cada vez 100
mL de acetato de etilo. La capa organica se secé usando MgSQ, y se evaporé. La
cromatografia sobre fase inversa (acetonitrilo/agua) produjo 3,4 g de la mezcla

racémica en forma de un solo diastereémero en forma de un aceite incoloro.

)

€.

(]
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La cromatografia sobre fase quiral (Chiralpak AD-H, 250 x 4,6 mm) usando 5:1:1 de
n-heptano:2-propanol:metanol produjo 1,4 g de 84 (R, = 7,4 min) y 1,4 g de 85 (R¢=
9,3 min). Ry = 1,44 min (Método 5). Masa detectada: 256,3 (M+H")

La estereoquimica absoluta se asigné arbitrariamente.

¢) (18,28,48)-5-Oxo-2-fenil-biciclo[2.2.1]heptano-2-carbonitrilo (86)

Se disolvieron 1,3 g de (1S,28,4S)-5-ox0-2-fenil-biciclo[2.2.1]heptano-2-
carbonitrilo etileno cetal (84) en una mezcla de 30 mL de THF y 30 mL de una
solucién acuosa al 5% de HCl y la mezcla se mantuvo a temperatura ambiente
durante 30 h. La mezcla se diluyé usando 100 mL de una solucién acuosa saturada
de NaCl y 100 mL de acetato de etilo. Después de la separacion, la capa acuosa se
extrajo dos veces usando cada vez 50 mL de acetato de etilo. La capa organica se
secé usando MgSO, y se evapor6 para dar 1,2 g de (86) en forma de un aceite
incoloro.

[a]o = +5,6° (c = 0,013 en metanol), R, = 1,27 min (Método 5).

d) (1S,28,48)-5-Hidroxi-2-fenil-biciclo[2.2.1]heptano-2-carbonitrilo (87)

Se disolvieron 09 g (43 mmol) de (1S,2S,4S)-5-ox0-2-fenil-
biciclo[2.2.1]heptano-2-carbonitrilo (86) usando 20 mL de etanol y se afadieron 161
mg (4,3 mmol) de NaBH, a -70°C. La mezcla se agité a temperatura ambiente
durante 1 h, se afiadieron 100 mL de una solucién acuosa saturada de NaCl y el
valor del pH se ajustdé a 2-3 usando una solucién acuosa de HCI. La mezcla se
extrajo tres veces usando cada vez 50 mL de acetato de etilo. La Capa organica se

<o
Pt

.o
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sec sobre MgSO, y se evaporé para producir 0,9 g de (87) en forma de un solo
diastereémero en forma de un aceite incoloro. Ry = 0,76 min (Método 18). Masa
detectada: 214,1 (M+H")

e) (18,28,48)-5-(terc-Butil-dimetil-silaniloxi)-2-fenil-biciclo[2.2.1]heptano-2-
carbonitrilo (88)

\ .0
Si

>r\

Se disolvieron 09 g (42 mmol) de (1S,2S,4S)-5-hidroxi-2-fenil-
biciclo[2.2.1]heptano-2-carbonitrilo (87) y 1,1 g (10,6 mmol) de 2,6-Iutidina en 40 mL
de diclorometano. Se afiadieron 1,3 g (5,1 mmol) de trifluormetanosulfonato de terc-
butildimetilsililo a -10°C. La mezcla se agité a temperatura ambiente durante 17 h.
Después, se afadieron 500 mg mas de 2,6-utidina y 600 mg de
trifluormetanosulfonato de terc-butildimetilsiliio a -10°C y la mezcla se agité a
temperatura ambiente durante 48 h. Después, se afadieron 1,1 g mas de 2,6-
lutidina y 1,3 g de trifluormetanosulfonato de terc-butildimetilsililo a -10°C y la
mezcla se agité a temperatura ambiente durante 24 h. La mezcla se evapord, el
residuo se disolvié usando 100 mL de acetato de etilo y se lavo tres veces usando
cada vez 50 mL de una solucién acuosa saturada de Na,CO;, tres veces usando
cada vez 50 mL de una solucién acuosa 0,5 N de HCI y finalmente usando 50 mL
de una solucion acuosa saturada de Na,CO;. La capa organica se secé usando una
mezcla de MgSO, y K,CO;, se filtré y se evaporo. La cromatografia ultrarrapida
sobre gel de silice usando 1:2 de acetato de etilo/n-heptano produjo 970 mg de (88)
en forma de un aceite incoloro. R; (1:2 de acetato de etilo/n-heptano) = 0,8, R, =
1,32 min (Método 18). T )

f) (1S,48,58)-5-(1-Amino-propil)-5-fenil-biciclo[2.2.1]heptan-2-ol (89)



10

15

20

Se disolvieron 930 mg (2,8 mmol) de (1S,2S,4S)-5-(terc-butil-dimetil-
silaniloxi)-2-fenil-biciclo[2.2.1]heptano-2-carbonitrilo (88) en 10 mL de tolueno
anhidro. Después, se afiadieron 5,7 mL de una solucién 1 M de bromuro de
etimagnesio en THF y la mezcla se calenté a reflujo durante 12 h. Después, la
mezcla se tratd con 3 mL de etanol y se evapord. El residuo se disolvié en 20 mL de
etanol y se afiadieron 215 mg (5,7 mmol) de NaBH, La mezcla se agitdé a
temperatura ambiente durante 3 h y después se evaporé. El residuo se disolvid
usando 100 mL de agua y el valor del pH se ajustd a 3 usando una solucién acuosa
de HCI para retirar el exceso de NaBH, y después se ajusté a un valor de pH = 12
usando una solucién acuosa saturada de Na,CO;. La mezcla se extrajo tres veces
usando cada vez 30 mL de t-butil metil éter. Después, la capa organica se extrajo
dos veces usando cada vez 20 mL de una solucién acuosa 1 N de HCl y la capa
acuosa se ajustd a un valor de pH >11 usando una solucién acuosa saturada de
Na,CO; y se extrajo tres veces usando cada vez 30 mL de t-butil metil éter. La capa
organica se sec usando MgSQ, y se evapord, produciendo 200 mg del producto
deseado 89, usado sin purificacién adicional. R; = 0,58 min (Método 18).

g) 1-[(1S,2S,4S)-5-(7-Cloro-1 -metoxi-isoquinolin-6-iloxi)-2-fenil-biciclo[2.2.1]-
hept-2-il]-propilamina (90)

(.

Cid

Co
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Se disolvieron 200 mg (0,82 mmol) de (1S,48,58)-5-(1-amino-propil)-5-fenil-
biciclo[2.2.1]heptan-2-ol (89) en 5 mL de dimetilacetamida anhidra. Después, se
afiadieron 39 mg (1,63 mmol) de NaH, seguido de la adicién de 173 mg (0,82 mmol)
de 7-cloro-6-fluoro-1-metoxi-isoquinolina (10). La mezcla se agité a temperatura
ambiente durante 20 h. Después, se afiadieron 50 mL de una solucién acuosa
saturada de NaHCO; y la mezcla se extrajo tres veces usando cada vez 30 mL de
acetato de etilo. La capa organica se secd usando MgSQ, y se evapord. El residuo
se purifico usando cromatografia sobre fase inversa (acetonitrilo/agua). Las
fracciones que contenian el producto se evaporaron hasta alcanzar la mitad de su
volumen original, se afiadieron 10 mL de una solucién acuosa saturada de Na,CO;
y la mezcla se extrajo tres veces usando cada vez 20 mL de acetato de etilo. La
Ccapa organica se seco usando MgSO,, se filtrd y se evaporé, produciendo 34 mg
del producto deseado 90. R, = 0,86 min (Método 18). Masa detectada: 437,3 (M+H")

h) 6-[(1S,4S,58)-5-(1-Amino-propil)-5-fenil-biciclo[2.2.1 ]hept-2-iloxi]-7-cloro-2H-
isoquinolin-1-ona (Ejemplo 100)

HN

Cl

0
Se disolvieron 35 mg de 1-[(1S,28S,4S)-5-(7-cloro-1-metoxi-isoquinolin-6-
iloxi)-2-fenil-biciclo[2.2.1]hept-2-il]-propilamina (90) usando 1 mL de 2-propanol y 1
mL de una solucion acuosa 1 N de HCI. La mezcla se calenté a 100°C durante 1 h
con irradiacién de microondas. Después, se afiadieron 20 mL de agua y la mezcla
se liofilizé. El residuo se traté de nuevo una vez mas con 20 mL de agua y se

liofilizé para producir 34 mg del producto deseado en forma de su hidrocloruro. R =
0,75 min (Método 18). Masa detectada: 423,2 (M+H*)

Ejemplo 101: 6-[(1R,4R,5R)-5-(1-Amino-propil)-5-fenil-biciclo[2.2.1]hept-2-
iloxi]-7-cloro-2H-isoquinolin-1-ona

7
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El Ejemplo 101 se ha sintetizado en forma de su hidrocloruro de forma
analoga a la sintesis del ejemplo 100 partiendo de 7-cloro-6-fluoro-1-metoxi-
isoquinolina  (10) vy (1R,2R,4R)-5-ox0-2-fenil-biciclo[2.2. 1]heptano-2-carbonitrilo
etileno cetal (85). R; = 0,75 min (Método 18). Masa detectada: 4232 (M+H")

Ejemplo 102: cis-6-[4-(1-Bencilamino-propil)-4-fenil-ciclohexiloxi]-7-metil-2H-

isoquinolin-1-ona

Se disolvieron 60 mg del Ejemplo 11 en 850 pL de metanol, después se
afiadieron 39 puL de trietilamina, 80 uL de &cido acético, 50 mg de tamices
moleculares en polvo y 43 puL de benzaldehido y la mezcla se dejé en agitacion
durante 1 h. Se afiadi6 una solucién de 26 mg de cianoborohidruro sédico en 200
uL de metanol y la mezcla se agité a 40°C durante 5 min. La mezcla de reaccion se
filtrd y el filtrado se evaporé a sequedad. El residuo se disolvié en 50 mL de
diclorometano y se lavé con una solucion saturada de bicarbonato sédico. La fase
acuosa se extrajo de nuevo dos veces con diclorometano. La capa orgénica
combinada se secd sobre sulfato de magnesio, se filtré, se evaporé y el material en
bruto se purificé por HPLC de fase inversa (acetonitrilo/agua) para producir 27 mg
del producto deseado en forma de sal del acido trifluoroacético. R¢ = 2,94 min
(Método 2). Masa detectada: 481,4 (M+H").
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Los siguientes ejemplos se obtuvieron de una manera similar a la descrita

para el ejemplo 102, usando las isoquinolinas y aldehidos respectivos como
materiales de partida:
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cis-4-(terc-Butil-dimetil-silaniloxi)-1-(4-fluoro-fenil)-ciclohexanocarbaldehido
(91)

A una solucién de 9,74 g (29,2 mmol) de cis-4-(terc-butil-dimetil-silaniloxi)-1-
(4-fluoro-fenil)-ciclohexano-carbonitrilo (78) en 290 mL de diclorometano a -70°C se
le afiadieron durante un periodo de 20 min 73 mL (73 mmol) de una solucién de
hidruro de diisobutitaluminio en diclorometano (1 M). La mezcla de reaccién se agité
durante 1 h a -70°C, antes de que se afadieran 250 mL de una solucion acuosa al
10% de tartrato de sodio y potasio y el sistema bifasico resultante se agitd
vigorosamente durante 2 h a temperatura ambiente. Se afadieron 200 mL de
acetato de etilo y las fases se separaron. La fase acuosa se extrajo con 150 mL de
acetato de etilo y las fases organicas combinadas se secaron sobre sulfato de
magnesio, se filtraron y se concentraron. El aceite resultante se purificé por
cromatografia sobre gel de silice (heptanos:acetato de etilo) para dar 8,38 g del
producto deseado. R; = 1,09 min (Método 17). Masa detectada: 337,2 (M+H").

cis-[4-(terc-Butil-dimetil-silaniloxi)-1 -(4-fluoro-fenil)-ciclohexil]-acetonitrilo (92)

N
| F
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A una solucién enfriada con hielo de 6,60 g (19,6 mmol) de cis-4-(terc-butil-

dimetil-silaniloxi)-1-(4-fluoro-fenil)-ciclohexanocarbaldehido (91) en 50 mL de
metanol seco se le afiadieron en porciones 1,48 g (39,2 mmol) de borohidruro
sodico. La mezcla de reaccién se agité durante 1 h a 0°C y después durante 16 h a
temperatura ambiente, antes de inactivarse mediante la adicién de 70 mL de agua.
La solucién se extrajo tres veces con acetato de etilo (100 mL cada vez). Las fases
organicas se combinaron, se lavaron con salmuera, se secaron sobre sulfato de
magnesio, se filtraron y se evaporaron a sequedad.
El alcohol resultante (6,17 g en bruto) se disolvié en 50 mL de diclorometano seco y
se enfri6 a 0°C. Se afiadieron 2,56 mL (1,84 g, 18,2 mmol) de trietilamina y la
mezcla se agité durante 5 min. Después, se afadieron gota a gota 3,53 mL (5,22 g,
45,6 mmol) de cloruro de metanosulfonilo y la solucién se agité durante 2,5 h a 0°C.
La mezcla de reaccion se traté con 50 mL de agua y se agité durante 30 min a
temperatura ambiente. Las fases se separaron y la fase acuosa se extrajo dos
veces con 100 mL de diclorometano. La fase organicas se combinaron, se lavaron
con salmuera, se secaron sobre sulfato de magnesio, se filtraron y se evaporaron a
sequedad. El producto en bruto se purificé por cromatografia sobre gel de silice
(heptanos:acetato de etilo) para dar 5,20 g del mesilato deseado, que se disolvié en
200 mL de dimetilformamida seca y se traté con 4,06 g (62,4 mmol) de cianuro
potasico y 6,60 g (25,0 mmol) de 18-corona-6. La solucién de color naranja se
calento a 155°C durante 36 h y se agité durante 16 h a temperétura ambiente antes
de verterse sobre 200 mL de una mezcla de agua y hielo. La mezcla se extrajo dos
veces con acetato de etilo. Las fases organicas combinadas se secaron sobre
sulfato de magnesio, se filtraron y se concentraron. El producto en bruto se purificd
por cromatografia sobre gel de silice (heptanos:acetato de etilo) bara dar 1,22 g del
producto deseado 92. R, = 1,04 min (Método 17). Masa detectada: 348,2 (M+H").

cis-4-(2-Amino-propil)-4-(4-fluoro-fenil)-ciclohexanol (93)
NH, F

OH
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En una atmésfera de argon, se disolvieron 260 mg (0,75 mmol) de cis-[4-

(terc-butil-dimetil-silaniloxi)-1-(4-fluoro-fenil)-ciclohexil]-acetonitrilo (92) en 5 mL de
tolueno absoluto. Después, se afiadieron gota a gota 500 pL de bromuro de
metilmagnesio (3 M en éter dietilico) y la mezcla de reaccién se calenté a 80°C
durante 2 h. Después de enfriar a temperatura ambiente, se afadieron 3 mL de
metanol seco. Después de un periodo de 10 min, se afiadieron 28,3 mg (1,45 mmol)
de borohidruro sédico y la mezcla se agité durante 3 h a temperatura ambiente. La
reaccion se interrumpi6 mediante la adicién de una solucién acuosa 1 M de
hidroxido sédico y se extrajo tres veces con éter dietilico (100 mL cada vez).
Las fases organicas combinadas se concentraron hasta alcanzar un volumen de
aproximadamente 80 mL y se afadieron 50 mL de acido clorhidrico acuoso 2 N. El
sistema bifasico se agité vigorosamente a temperatura ambiente durante 3 h. Las
fases se separaron y la capa acuosa se ajusté a un valor de pH de 12 mediante la
adicion de una solucién 5 N de hidréxido sodico y se extrajo tres veces con una
mezcla 3:1 de diclorometano y 2-propanol (80 mL cada vez). Las capas organicas
combinadas se evaporaron para dar 92 mg del producto deseado, que se usod
directamente en la siguiente etapa. R, = 0,64 min (Método 18). Masa detectada:
252,2 (M+H").

cis-4-(2-Amino-butil)-4-(4-fluoro-fenil)-ciclohexanol (94)

NH, F

OH
Se prepararon 355 mg de cis-4-(2-amino-butil)-4-(4-fluoro-fenil)-ciclohexanol
(94) de forma analoga a la preparacién de cis-4-(2-amino-propil)-4-(4-fluoro-fenil)-
ciclohexanol (93), partiendo de 500 mg (1,44 mmol) de cis-[4-(terc-butil-dimetil-
silaniloxi)-1-(4-fluoro-fenil)-ciclohexil}-acetonitrilo  (92), 960 uL (2,88 mmol) de
bromuro de etimagnesio (3 M en éter dietilico) y 54,4 mg (2,88 mmol) de
borohidruro sédico. R; = 0,66 min (Método 18). Masa detectada: 266,2 (M+H").

Ejemplo 109: cis-6-[4-(2-Amino-propil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-cloro-
2H-isoquinolin-1-ona

o
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El Ejemplo 109 se sintetizé usando la secuencia de reaccién que se ha
descrito para la sintesis del Ejemplo 1. Se usaron 90 mg de cis-4-(2-amino-propil)-
4-(4-fluoro-fenil)-ciclohexanol (93) y 79,6 mg de 7-cloro-6-fluoro-1-metoxi-

S  isoquinolina (10) para dar 35 mg del Ejemplo 109 en forma del hidrocloruro. R; =
1,31 min (Método 16). Masa detectada: 429,2 (M+H").

Ejemplo 110: cis-6-[4-(2-Amino-butiI)-4-(4-fluoro-feniI)-cicIohexiloxi]-7-c|oro-
. 2H-isoquinolin-1-ona

NH,

HN
Cl

0
10 F

El Ejemplo 110 se obtuvo en forma del hidrocloruro siguiendo la secuencia
de reaccion que se usd para la sintesis del Ejemplo 109, partiendo de cis-4-(2-
amino-butiI)—4_—(4-ﬂuofo-feniI)-cicIohéxénAol (94) ) y 7-cloro-6¥fluoro-1-metoxi-
isoquinolina (10). R, = 1,45 min (Método 16). Masa detectada: 443,2 (M+H").

15
terc-Butil-(7-cloro-6-fluoro-isoquinolin-1-il)-amina (95)
Z F
N
Cl

e

Una solucion de 50 g (25,3 mmol) de 2-6xido de 7-cloro-6-fluoro-
isoquinolina (9) en 120 mL de benzotrifluoruro se tratd con 15,9 mL (11,1 g, 152
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mmol) de terc-butilamina y se enfrio a 0°C. Después, se afiadieron en porciones
17,3 g (63,1 mmol) de anhidrido p-toluenosulfénico con control de la temperatura
(<10°C). La mezcla de reaccién se agité a temperatura ambiente durante 16 h,
antes de enfriarse a 0°C, y se afadieron 8,0 mL mas (76,1 mmol) de terc-butilamina
y 8,26 g (25,3 mmol) de anhidrido p-toluenosulfénico. La mezcla de reaccién se
agitd durante 24 h a temperatura ambiente, después se concentrd y se repartié
entre 120 mL de agua y 150 mL de diclorometano. Las fases se separaron y la fase
organica se lavé ocho veces con hidréxido sédico acuoso 3 N para extraer el
exceso de acido p-toluenosulfénico, se secéd sobre sulfato de magnesio, se filtro y
se evapord a sequedad. El producto en bruto se purificé dos veces por
cromatografia sobre gel de silice (diclorometano:metanol) para dar 277 mg del
producto puro deseado (95) y 714 mg del producto ligeramente contaminado con
acido p-toluenosulfénico. R, = 2,35 min (Método 2). Masa detectada: 2531 (M+H").

Ejemplo 111: cis-6-[4-(1-Amino-propil)-4-fenil-ciclohexiloxi]-7-cloro-

isoquinolin-1-ilamina

_ o
N
N cl NH,
NH,

Se obtuvieron 58 mg del Ejemplo 111 siguiendo una secuencia de reaccién
con acoplamiento mediado por NaH y desproteccién acida en el microondas similar
a la usada para la sintesis del Ejemplo 1, partiendo de 102 mg (0,44 mmol) de cis-
4-(1-aminopropil)-4-fenilciclohexanol (6) y 100 mg (0,40 mmol) de terc-butil-(7-cloro-
6-fluoro-isoquinolin-1-if)-amina (95). R, = 0,84 min (Método 11). Masa detectada:
410,3 (M+H").

Ester bencilico del acido {1-[8-(4-metoxi-fenil)-1,4-dioxa-espiro[4.5]dec-8-il]-
propil}-carbamico (96)
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Se disolvieron 50 g (18,3 mmol) de 8-(4-metoxi-fenil)-1,4-dioxa-

espiro[4.5]decano-8-carbonitrilo (sintetizado a partir de 1-(4-metoxi-fenil)-4-oxo-
ciclohexanocarbonitrilo de una manera similar a la descrita para 15) en 20 mL de
tolueno absoluto. Después, se afiadieron gota a gota 12,2 mL (36,6 mmol) de
cloruro de etilmagnesio (3 M en THF) y la mezcla de reaccion se calents a 90°C
durante 5 h. Después de enfriar a -15°C, se afiadieron 10 mL de metanol seco.
Después de un periodo de 10 min, se afiadieron en porciones 1,37 g (36,3 mmol)
de borohidruro sédico a 0°C y la mezcla se agitd durante 16 h a temperatura
ambiente. La reaccion se interrumpié mediante la adicion de una solucién acuosa 1
M de hidréxido sédico (100 mL) y se extrajo tres veces con éter dietilico (150 mL
cada vez). Las fases organicas combinadas se secaron sobre sulfato de magnesio,
se filtraron y el disolvente se evapord.
La amina en bruto (4,90 g) se disolvi6 en 55 mL de diclorometano seco, se enfrié a
-78°C y se afiadieron 2,46 mL (1,79 g, 17,6 mmol) de trietilamina y271mL (2,74 g,
16,0 mmol) de cloroformiato de bencilo. La mezcla de reaccion se calentd a
temperatura ambiente y se agité durante 2 h. Después, se afadieron 100 mL de
agua y la mezcla se extrajo tres veces con acetato de etilo. Las fases organicas
combinadas se secaron sobre sulfato de magnesio, se filtraron y se concentraron
para dar el producto en bruto (96), que se usé directamente en la siguiente etapa.
Rt = 1,09 min (Método 18). Masa detectada: 440,4 (M+H").

Ester bencilico del acido {1-[1-(4-metoxi-fenil)-4-oxo-ciclohexiI]-propiI}-
carbamico (97) o
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Se disolvieron 534 mg de éster bencilico del acido {1-[8-(4-metoxi-fenil)-1,4-
dioxa-espiro[4.5]dec-8-il]-propil}-carbamico (96) en 1 mL de una mezcla 2:1 de
acetona y acido clorhidrico acuoso 6 N. La mezcla de reaccion se agité durante 16

9 h a temperatura ambiente y después se afiadid gota a gota a 150 mL de una
solucion acuosa saturada de bicarbonato sédico. Las fases se separaron y la fase
acuosa se extrajo tres veces con diclorometano (100 mL cada vez). Las fases
organicas combinadas se secaron sobre sulfato de magnesio, se filtraron y se
concentraron para dar la cetona 97. Ry = 1,58 min (Método 19). Masa detectada:

10 396,3 (M+H"). |

Ester bencilico del &cido {1-[4-amino-1-(4-metoxi-fenil)-ciclohexil]-propil}-

carbamico (98)

NH,

15 Se disolvieron 200 mg (0,51 mmol) de la cetona (97) en 1,5 mL de metanol
absoluto, después se afiadieron 390 mg (5,06 mmol) de acetato aménico y 31,8 mg
(0,51 mmol) de cianoborohidruro sédico y la mezcla se agité a temperatura

ambiente durante 2 h.
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La mezcla de reaccion se evaporé y el residuo se disolvié en 50 mL de hidréxido
sodico acuoso 1 N y se extrajo dos veces con 100 mL de diclorometano. La capa
organica combinada se seco sobre sulfato de magnesio, se filtré y se evaporo para
dar 150 mg del compuesto del titulo 98 con una pureza suficiente para usarse
directamente en la siguiente etapa. Ry = 1,18 min (Método 19). Masa detectada:
397,3 (M+H").

Ester bencilico del acido {1-[4-(isoquinolin-6-ilamino)-1-(4-metoxi-fenil)-

ciclohexil]-propil}-carbamico (99)

En 1 mL de tolueno absoluto se disolvieron 66,0 mg (0,32 mmol) de 6-
bromo-isoquinolina, 151 mg (380 pmol) de éster bencilico del acido {1-[4-amino-1-
(4-metoxi-fenil)-ciclohexiI]-propil}-.carbémico (98) y 155 mg (476 umol) de carbonato
de cesio. La solucién se desgasificd dos veces, después se afiadieron 2,14 mg (9,5
pmol) de acetato de paladio y 8,89 mg (14,3 umol) de 2,2’-bis(difenilfosfino)-1,1’-
binaftilo y la mezcla de reaccion se calent6 a 100°C hasta que pudo observarse la
conversion completa. La mezcla se evaporo, después se disolvidé de nuevo en 50
mL de diclorometano y se lavé dos veces con 50 mL de una solucién acuosa
saturada de bicarbonato sédico. La fase organica se secd sobre sulfato de
magnesio, se filtrd, se concentré y se purificé por cromatografia sobre gel de silice
(diclorometano:metanol) para dar 48 mg del producto puro deseado. R, = 1,38 min
(Método 19). Masa detectada: 524,4 (M+H").

Ejemplo 112: [4-(1-Amino-propil)-4-(4-metoxi-fenil)-ciclohexil]-isoquinolin-6-il-

amina



10

15

20

™
(o

Se disolvieron 48 mg (91,7 umol) de éster bencilico del &cido {1-[4-
(Isoquinolin-6-ilamino)-1-(4-metoxi-fenil)-ciclohexil]-propil}-carbamico (99) en 300 pL
de metanol seco y se afadieron 9,7 ug de paladio sobre carbén activado (al 10%).
La mezcla se agité en una atmosfera de hidrégeno hasta que la conversién se
completd. El catalizador se retiré por filtracién y la mezcla de reaccién se evaporo a
sequedad para dar el compuesto del titulo. R; = 0,89 min (Método 19). Masa
detectada: 390,3 (M+H").

1-(Di-terc-butiloxicarbonil)-amino-[4-(1 -amino-propil)-4-(4-metoxi-fenil)-

ciclohexil]-isoquinolin-6-il-amina (100)

N o

71
Se disolvieron 30 mg (83,5 umol) de 1-(di-terc-butionicarbonil)—amino-
isoquinolin-6-amina en 135 uL de metanol abs., después se afiadieron 23 uk (16,9
mg, 167 umol) de trietilamina, 47,7 uL (50,1 mg, 835 umol) de &cido acético, 20 mg
de tamices moleculares en polvo y 99 mg (250 umol) de (97) y la mezcla se dejé en
agitacion durante 1 h. Se afadié una solucién de 15,7 mg (250 pumol) de
cianoborohidruro sddico en 50 uL de metanol y la mezcla se agité a 70°C durante

10 h. Después, se afadieron 50 mg mas (125 umol) de (97) seguido de una porcion

de 15,7 mg (250 pmol) de cianoborohidruro sédico en 50 puL de metanol y la mezcla
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se dejé en agitacién durante 1 h a 70°C. La mezcla de reaccién se filtrd y el filtrado
se evapord a sequedad. El residuo se disolvié en 50 mL de diclorometano y se lavd
con una solucion saturada de bicarbonato sédico. La fase acuosa se extrajo de
nuevo tres veces con diclorometano. La capa organica combinada se secé sobre
sulfato de magnesio, se filtr6, se evapord y el material en bruto se purificé por HPLC
de fase inversa (acetonitrilo/agua) para producir 5 mg del producto deseado en
forma de sal del 4cido trifluoroacético. R, = 1,65 min (Método 19). Masa detectada:
739,3 (M+H").

Ejemplo 113: 1-Amino-[4-(1-amino-propil)-4-(4-metoxi-fenil)-ciclohexil]-
isoquinolin-6-il-amina

H

N

N

NH
NH,

0

Se disolvieron 5 mg (6,77 pmol) de 1-(di-terc-butiloxicarbonil)-amino-[4-(1-
amino-propil)-4-(4-metoxi-fenil)-ciclohexil]-isoquinolin-6-il-amina (100) en 500 uL de
metanol seco y se afiadieron 5,0 mg de paladio sobre carbén activado (al 10%) se.
La mezcla se agitdé en una atmdsfera de hidrégeno hasta que la conversion se
completé. El catalizador se retiré por filtracion y la mezcla de reaccién se evaporo a
sequedad. El residuo sélido se traté con 500 pL de &cido clorhidrico 4 N en dioxano
y se agito a temperatura ambiente hasta que podia observarse la desproteccién
completa. La mezcla de reaccion se evapord, se afiadid agua y la mezcla se
liofilizd. El residuo se recogi6 en agua y se liofilizé de nuevo para dar 1,2 mg del
producto deseado en forma del hidrocloruro. Rt = 0,98 min (Método 19). Masa
detectada: 405,3 (M+H").

1-[4~(terc-Butil-dimetil-silaniloxi)-1-(4-fluoro-fenil)-ciclohexil]-metilidenoamida
del acido cis-2-metil-propano-2-sulfinico (101)
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A una solucién de 3,0 g (8,92 mmol) de cis-4-(terc-butil-dimetil-silaniloxi)-1-
(4-fluoro-fenil)-ciclohexanocarbaldehido (91) en 26 mL de tetrahidrofurano se le
afadieron 1,19 g (9,81 mmol) de 2-metil-2-propanosulfinamida y 4,31 mL (4,69 g,
13,4 mmol) de etdxido de titanio (IV). La mezcla resultante se agité durante 16 h a
la temperatura de reflujo, antes de tratarse con 30 mL de agua. La suspension
resultante se filtré a través de celite. La torta de filtro se aclaré con 200 mL de
acetato de etilo y 60 mL de agua. Las fases se separaron y la capa acuosa se
extrajo con acetato de etilo. Las capas organicas combinadas se secaron sobre
sulfato de magnesio, se filtraron y se concentraron al vacio. El producto en bruto se
purificé por cromatografia ultrarrapida (SiO,, acetato de etilo al 0% — 100% en
heptano) para producir 1,64 g del compuesto del titulo (101). R, = 1,15 min (Método
17). Masa detectada: 440,2 (M+H").

{2-Bencenosulfonil-1-[4-(terc-butil-dimetil-silaniloxi)-1-(4-fluoro-fenil)-
cicldhexi|]-2-ﬂuoro-etil}-amida del acido cis-2-metil-propano-2-sulfinico (102)

J
Ca

M
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Una solucién de 1,75 g (3,98 mmol) de 1-[4-(terc-butil-dimetil-silaniloxi)-1-(4-
fluoro-fenil)-ciclohexil]-metilidenoamida del &cido cis-2-metil-propano-2-sulfinico
(101) y 693 mg (3,98 mmol) de fluorometil-fenil-sulfona en 40 mL de
tetrahidrofurano seco se enfrié a -78°C y se afiadieron 4,17 mL (4,17 mmol) de una
soluciéon 1 M de litio bis(trimetilsilil)amida en tetrahidrofurano. La mezcla se agito
durante 1 h a -78°C antes de inactivarse mediante la adicion de una solucién
acuosa saturada de cloruro de amonio y se extrajo dos veces con acetato de etilo.
Las capas organicas combinadas se secaron sobre sulfato de magnesio, se filtraron
y se concentraron al vacio para dar 2,45 g del compuesto del titulo en bruto (102)
en forma de una mezcla diastereomérica. Ry = 3,31 min (Método 12). Masa
detectada: 614,3 (M+H")

{1-[4-(terc-Butil-dimetil-silaniloxi)-1 -(4-fluoro-fenil)-ciclohexil]-2-fluoro-etil}-

amida del acido cis-2-metil-propano-2-sulfinico (103)

0
Seil

Se disolvieron 1,70 g (2,77 mmol) de {2-bencenosulfonil-1-[4-(terc-butil-
dimetil-silaniloxi)-1-(4-fluoro-fenil)-ciclohexil}-2-fluoro-etil}-amida del 4&cido cis-2-
metil-propano-2-sulfinico (102) en 30 mL de metanol seco y se afadieron 1,57 g
(11,1 mmol) de fosfato sédico dibasico. La suspensién se enfrid a -20°C y se traté
con 2,48 g de amalgama de mercurio sédica (mercurio al 5%). La mezcla de
reaccion se agité a 0°C durante 16 h y se afiadieron 620 mg mas de amalgama
sodica. Después de agitar durante 24 h a temperatura ambiente, la solucién se
decanté de los sélidos, se evaporé a sequedad y el residuo se repartié entre 50 mL
de salmuera y 100 mL de éter dietilico. La capa organica se seco sobre sulfato
sodico, se filtré6 y se concentré al vacio. La purificacion por cromatografia

ultrarrapida (SiO,, acetato de etilo al 0% — 100% en heptano) produjo 300 mg del

~ e
AL AR
o
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compuesto del titulo (103). R, = 1,07 min (Método 17). Masa detectada: 474,4
(M+H").

cis-4-(1-Amino-2-fluoro-etil)-4-(4-fluoro-fenil)-ciclohexanol (104)

F F

H,N

5 OH

Una solucién de 300 mg (0,63 mmol) de {1-[4-(terc-butil-dimetil-silaniloxi)-1-
(4-fluoro-fenil)-ciclohexil]-2-fluoro-etil}-amida  del  acido cis-2-metil-propano-2-
sulfinico (103) en 3 mL de 2-propanol se tratd con 3 mL de acido clorhidrico acuoso
6 N y se agitd durante 18 h a temperatura ambiente. La mezcla se lavé con 50 mL
10 de éter dietilico y se liofiliz, después se recogié en agua y se liofilizé de nuevo para
dar el compuesto del titulo (104) en forma de su hidrocloruro. R, = 0,49 min (Método

18). Masa detectada: 256,3 (M+H").

Ejemplo 114: cis-6-[4-(1 -Amino-2-fluoro-etil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-
15  cloro-2H-isoquinolin-1-ona

7 O NH

HN

2

i

Cl

F

El Ejemplo 114 se sintetiz6 usando la secuencia de reaccién que se ha
descrito para la sintesis del Ejemplo 1. Se usaron 209 mg de cis-4-(1-amino-2-
fluoro-etil)-4-(4-fluoro-fenil)-ciclohexanol (104) y 158 mg de 7-cloro-6-fluoro-1-

20  metoxi-isoquinolina (10) para dar 132 mg del Ejemplo 114 en forma de su
hidrocloruro. Ry = 1,79 min (Método 12). Masa detectada: 433,2 (M+H*)
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8-(4-Fluoro-fenil)-1,4-dioxa-espiro[4.5]dec-8-ilmetilenoamida del acido 2-metil-

propano-2-sulfinico (105)

O\_/O

A una solucién de 10,0 g (38,3 mmol) de 8-(4-fluoro-fenil)-1,4-dioxa-
espiro[4.5]decano-8-carbonitrilo (15) en 44 mL de tetrahidrofurano a -78°C se le
afnadieron lentamente 76,5 mL (76,5 mmol) de una solucién 1 M de hidruro de
diisobutilaluminio en tolueno y la reaccién se dejo calentar a 0°C durante un periodo
de 3 h. La mezcla se enfrio de nuevo a -78°C, se neutralizé mediante la adicién
gota a gota de una solucién acuosa al 10% de acido citrico y se calenté a
temperatura ambiente durante 15 h. La mezcla se extrajo tres veces con metil-terc-
butil éter (50 mL cada vez) y los extractos organicos combinados se secaron sobre
sulfato de magnesio, se filtraron y se evaporaron para dar 8-(4-fluoro-fenil)-1,4-
dioxa-espiro[4.5]decano-8-carbaldehidocarbaldehido.
El aldehido en bruto se disolvié en 113 mL de tetrahidrofurano y se afladieron 5,09
g (42,0 mmol) de 2-metil-2-propanosulfinamida y 12,0 mL (13,1 g, 57,3 mmol) de
etoxido de titanio (IV). La mezcla resultante se agité durante 3h ala temperatura de
reflujo y durante 16 h a temperatura ambiente, antes de tratarse con 30 mL de agua
y filtrarse a través de celite. La torta de filtro se lavé con 200 mL de acetato de etilo
y 60 mL de agua, las fases se separaron y la capa acuosa se extrajo dos veces con
acetato de etilo. Las capas organicas combinadas se secaron sobre sulfato de
magnesio, se filtraron y se concentraron al vacio. El producto en bruto se purifico
por cromatografia uitrarrapida (SiO,, acetato de etilo al 0% — 100% en heptano)
para producir 3,20 g del compuesto del titulo (105). R, = 1,01 min (Método 18).
Masa detectada: 368,3 (M+H"). ' ]

{1-[8-(4-Fluoro-fenil)-1,4-dioxa-espiro[4.5]dec-8-il]-alil}-amida del acido 2-metil-
propano-2-sulfinico (106)

<

€

&
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En una atmésfera de argén, se disolvieron 2,00 g (5,44 mmol) de 8-(4-fluoro-
fenil)-1,4-dioxa-espiro[4.5]dec-8-ilimetilenoamida del  acido 2-metil-propano-2-
sulfinico (105) en 27 mL de tetrahidrofurano absoluto. Después, se afadieron gota

S agota 5,99 mL (5,99 mmol) de bromuro de vinilmagnesio (1 M en tetrahidrofurano)
a 0°C y la mezcla de reaccion se agité durante 17 h a temperatura ambiente. Se
anadieron 3 mL mas (3,00 mmol) de bromuro de vinilmagnesio (1 M en
tetrahidrofurano) y la mezcla se agité durante 20 h a temperatura ambiente. La

" mezcla de reaccion se enfri6 a 0°C y se anadieron 15 mL de una solucién acuosa
10 saturada de sulfato sédico. La suspensién se filtré sobre celite y la capa organica se
seco sobre sulfato de magnesio, se filtré y se concentré al vacio. El producto en
bruto se purificé por cromatografia ultrarrapida (SiO,, acetato de etilo al 0% —s
100% en heptano) para producir 1,09 g de 106. R, = 0,96 min (Método 18). Masa
detectada: 396,4 (M+H").
15
{1-[8-(4-Fluoro-feni|)-1,4-dioxa-espiro[4.5]dec-8-iI]-3-metoxi-propi|}-amida del
acido 2-metil-propano-2-suifinico (107)

Se afiadieron 16,5 mL (8,23 mmol) de una solucién 0,5 M de 9-BBN en
20 tetrahidrofurano a una solucién de 1,09 g (2,74 mmol) de {1-[8-(4-fluoro-fenil)-1,4-
dioxa-espiro[4.5]dec-8-il]-alil}-amida del acido 2-metil-propano-2-sulfinico (106) en 5
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mL de THF a 0°C. La mezcla de reaccion se dejo calentar a temperatura ambiente
durante una noche, antes de enfriarse a 0°C. Después, se afiadieron lentamente 20
mL de hidréxido sédico acuoso 3 My 7,5 mL de peroxido de hidrégeno acuoso al
30% y la mezcla se agité durante 16 h a temperatura ambiente. La mezcla se
extrajo dos veces con 50 mL de acetato de etilo, se lavo con agua y una solucion
saturada de cloruro sédico, se secé sobre sulfato de magnesio y se concentro al
vacio. El alcohol en bruto se disolvid6 en 5 mL de tetrahidrofurano y se afiadié
lentamente a una suspension de 131 mg (4,46 mmol) de hidruro sédico (al 60%) en
5 ml de tetrahidrofurano a 0°C. Se afiadieron 515 pL (8,20 mmol) de yodometano vy,
después de agitar durante 16 h a temperatura ambiente, se afadieron 50 mg mas
de hidruro sédico (al 60%). La mezcla de reaccién se agité durante 1 h a
temperatura ambiente y después se afiadieron 30 mL de metanol y 15 mL de una
solucién acuosa de hidroxido de amonio (al 33%). La mezcla de reaccién se
evapor6 a sequedad y se liofilizé con agua para dar 1,17 g del compuesto del titulo
107 con una pureza suficiente para la conversion adicional. R; = 0,93 min (Método
18). Masa detectada: 428,2 (M+H").

cis-4-(1-Amino-3-metoxi-propil)-4-(4-fluoro-fenil)-ciclohexanol (108)

N
O

H,N

OH

Una solucién de 1,16 g (2,71 mmol) de {1-[8-(4-fluoro-fenil)-1,4-dioxa-
espiro[4.5]dec-8-il]-3-metoxi-propil}-amida del acido 2-metil-propano-2-sulfinico
(107) en una mezcla de 5 mL de acido acético y 1,25 mL de agua se calent6 en el
horno microondas a 100°C durante 5 min. La mezcla se enfri6 a temperatura
ambiente y se verti6 lentamente sobre 100 mL de una solucién acuosa saturada fria
de bicarbonato sédico. La mezcla se extrajo tres veces con una mezcla 3:1 de
diclorometano y etanol (50 mL cada vez). La fase organica se concentrd al vacio
para retirar el diclorometano y se afadieron 203 mg (5,37 mmol) de borohidruro

sédico. La mezcla de reaccion se agitdé a temperatura ambiente durante una noche,
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momento en el que se afiadieron 203 mg mas (5,37 mmol) de borohidruro sédico.
Después de 18 h a temperatura ambiente, la mezcla de reaccién se inactivé con
agua, se concentrd al vacio y se liofilizé dos veces con agua para dar el compuesto
del titulo (108), que se us6 en bruto en la siguiente etapa. R; = 1,95 min (Método 2).
Masa detectada: 282,2 (M+H").

Ejemplo 115: Cis-6-[4-(1-Amino-3-metoxi-propil)-4-(4-fluoro-fenil)-
ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona
_ 0 NH,
HN ~
Cl O
O
F

El Ejemplo 115 se sintetizé6 usando la secuencia de reaccion que se ha
descrito para la sintesis del Ejemplo 1. Se usaron 414 mg de cis-4-(1-amino-3-
metoxi-propil)-4-(4-fluoro-fenil)-ciclohexano! (108) y 283 mg de 7-cloro-6-fluoro-1-
metoxi-isoquinolina (10) para dar 66,6 mg del Ejemplo 115 en forma de su
hidrocloruro. R; = 1,88 min (Método 12). Masa detectada: 459,3 (M+H"Y

1-(1,4-Dioxa-espiro[4.5]dec-8-il)-1-fenil-etilamina (26)

NH

O\—/O
En una atmésfera de argén, se afiadié bromuro de fenilmagnesio (3 M) en
éter dietilico (6,7 mL, 20 mmol) a una solucién de 1,4-dioxa-espiro[4.5]decano-8-
carbonitrilo (3,34 g, 20 mmol) en éter dietilico (60 mL). La mezcla se agité durante
30 minutos. Después, se afadié isopropdxido de titanio (IV) (5,7 g, 20 mmol).
Después de agitar durante 5 min, se afiadié meti_l-litio (1,6 M en éter dietilico, 31,2

mL, 50 mmol) y la reaccién se calenté a reflujo durante 10 horas. Después de
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enfriar en hielo/agua, la mezcla de color pardo se traté cuidadosamente gota a gota
con una solucion 2 M de NaOH (30 mL) (exotérmica). La mezcla se extrajo con t-
butil-metil-éter y se secd sobre sulfato sédico. Después de la filtracion, la fase
organica se evaporé para dar 5 g de un aceite de color amarillo palido, que se uso

S en la siguiente etapa sin purificacion adicional. Rt = 2,10 min (Método 2). Masa
detectada: 261,2 (M+H").

4-(1-Amino-1-fenil-etil)-ciclohexanona (27)

O
10 Se disolvi6 1-(1,4-dioxa-espiro[4.5]dec-8-il)-1-fenil-etilamina en bruto (26, 2,5
g) en acetona (40 mL) y se traté con acido clorhidrico acuoso 6 M (21,1 mL).
Después de 5 horas de agitacion, la mezcla se evaporo a menos de 20°C para dar
un residuo que se traté con diclorometano, se lavé con una solucion saturada de
bicarbonato sédico, se secé y se filtré para dar una solucién del producto en bruto
15 que se us6 inmediatamente. R, = 0,7 min (Método 5). Masa detectada: 218,3
(M+H").

Ester terc-butilico del acido [1-(4-oxo-ciclohexil)-1-fenil-etil]-carbamico (28)
H
DS
@)

)

20 Con refrigeracion, se afadieron dicarbonato de di-terc-butilo (3,46 g, 10,6
mmol) y trietilamina (1,47 mL, 10,6 mmol) a la solucién en bruto de 4-(1-amino-1-

fenil-etil)-ciclohexanona (27) de la etapa anterior. Después de agitar durante una



10

15

20

CUu3s7

145

noche, la reaccién se traté por extraccién con diclorometano, lavando con una
solucién 1 M de NaOH y después con acido clorhidrico acuoso 0,05 M (tres veces
hasta que el pH de los lavados fue pH 4). Después de lavar la fase organica con
salmuera, se seco sobre sulfato sddico, se filtré y se evaporé para dar el producto
en bruto 28 en forma de un aceite incoloro que se usé sin purificacién adicional. R;
= 0,14 min (Método 5). Masa detectada: 318,4 (M+H")

Ester terc-butilico del acido [1-(4-hidroxi-ciclohexil)-1-fenil-etil]-carbamico (29)
H
N\”/O\’<
O

OH

Se disolvié éster terc-butilico del acido [1-(4-oxo-ciclohexil)-1-fenil-etil]-
carbamico (28) de la etapa anterior (2,7 g) en THF (60 mL) y se enfrié a -70°C. Se
afnadié borohidruro sédico (356 mg) y la mezcla de reaccion se agité durante una
noche con calentamiento gradual a temperatura ambiente. Se afadié agua y la
solucion se extrajo con t-butilmetil éter. La fase organica se lavé con salmuera y se
seco sobre sulfato sédico. La evaporacion dio 1,24 g de una espuma de color
blanco en forma del producto en bruto. R, = 1,41 min (Método 5). Masa detectada:
246,3 (M-C4Hg-H,O+H").

4-(1-Amino-1-fenil-etil)-ciclohexanol (30)

NH,

OH

Se afadié acido trifluoroacético (8 mL) a una solucion de éster terc-butilico
del acido [1-(4-hidroxi-ciclohexil)-1-fenil-etil]-carbamico (29). en diclorometano (75
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mL) de la etapa anterior. Después de agitar durante 4 horas, la mezcla de reaccién
se traté mediante la adicién de &cido clorhidrico acuoso 2 M (39 mL), seguido de
evaporacion. La liofilizacion durante una noche dio un residuo semi-sélido de color
pardo pélido. Este se traté con una mezcla de agua y acetonitrilo. Después de una
nueva liofilizacién, se obtuvieron 1,24 g del producto en bruto en forma del
hidrocloruro, que se us6 en la siguiente etapa sin purificacion adicional. R; = 0,58
min (Método 5). Masa detectada: 185,15 (M-NH5-H,O+H").

1-[4-(1-Benciloxi-7-cloro-isoquinolin-6-iloxi)-ciclohexil]-1-fenil-etilamina (31)

= I . 0
N
N Cl
0 NH,

Se evapor6 dos veces 4-(1-amino-1-fenil-etil)-ciclohexanol (30, 404 mg, 1,6
mmol) a sequedad en tolueno. El residuo se disolvié en dimetilacetamida 3mL)yla
solucién se afiadié gota a gota a una suspensién de hidruro sédico (114 mg, 4,1
mmol, al 60% en aceite mineral) en dimetil acetamida (8 mL) en una atmésfera de
argon. Después de agitar durante 1 hora, se afadié gota a gota una solucién de 1-
benciloxi-7-cloro-6-fluoroquinolina (38, 0,31 g, 1,09 mmol) en dimetilacetamida (6
mL) y la mezcla se agité durante una noche. Después, la mezcla se calenté y se
agitd a 60°C durante 1 hora antes de enfriarse y de la adicién de agua (30 mL) para
interrumpir  la  reaccion. El producto se aisl6 por extraccidon con
diclorometano/isopropanol (3:1) y evaporacién de la fase organica a presion
reducida. La purificacién por cromatografia en columna (gel de silice, metanol al 2%
en diclorometano) dio el producto deseado (67 mg) en forma de un sélido incoloro.
R¢ = 4,3 min (Método 3). Masa detectada: 487,3 (M+H").

Ejemplo 34: 6-[4-(1-Amino-1 -fenil-etil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-

ona
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_ o)
HN
of
-0 NH,

Se afadi6é acido clorhidrico (6,6 mL de una solucién acuosa 2 M) a una
solucién de  1-[4-(1-benciloxi-7-cloro-isoquinolin-6-iloxi)-ciclohexil]-1-fenil-etilamina -
(31, 67 mg, 0,14 mmol) en isopropanol (7 mL). La mezcla de reaccién se agitoé
durante una noche. El isopropanol se retiré a presién reducida y la solucién acuosa
restante se liofilizé para dar el producto en bruto en forma de un polvo amorfo.

Este se traté dos veces con acetonitrilo/agua y se liofilizé para dar 57 mg del
producto deseado en forma de una sal hidrocloruro incolora. Rt = 2,83 min (Método
3). Masa detectada: 380,3 (M-NHz+H").

Ejemplo 116: 6-{4-[1-Amino-1 ~(4-fluoro-fenil)-etil]-ciclohexiloxi}-7-cloro-2H-

isoquinolin-1-ona (Isémero 1)

F
_ o
HN
o
0 NH,

Se  obtuvo 6-{4-[1-amino-1-(4-fluoro-fenil)-etil]-ciclohexiloxi}-7-cloro-2H-
isoquinolin-1-ona (Ejemplo 116) por el mismo procedimiento descrito para la
sintesis del Ejemplo 34 usando 1-benciloxi-7-cloro-6-fluoroquinolina (38) y 4-[amino-
4-fluoro-fenil-metil]-ciclohexanol (preparado a partir de 1,4-dioxa-espiro[4.5]decano-
8-carbonitrilo, bromuro de 4-fluorofenil-magnesio y metil litio de forma andloga a
30). Rt = 1,74 min (Método 20). Masa detectada: 398,2 (M-NH5+H").

Ejemplo 117: 6-{4-[1-Amino-1-(4-metoxi-fenil)-etil]-ciclohexiloxi}-7-cloro-2H-

isoquinolin-1-ona

a) 1-[4-(7-cloro-1-metoxiisoquinolin-6-iloxi)-ciclohexil]-1 -(4-metoxifenil)-
etilamina (109)



10

15

20

25

cu

148
!
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N
N Cl
0 NH,

Se evapor6 dos veces 4-[1-amino-1-(4-metoxifenil)-etil)-ciclohexanol
(preparado como se ha descrito para la sintesis de 30, 400 mg, 1,4 mmol) a
sequedad en tolueno. El residuo se disolvid en dimetilacetamida (3 mL) y la
solucién se afiadi6 gota a gota a una suspension de hidruro SOdICO (147 mg, 3,7
mmol, al 60% en aceite mineral) en dimetil acetamlda (6 mL) en una atmésfera de
argon. Después de agitar durante 1 hora, se afiadio gota a gota una solucién de 7-
cloro-6-fluoro-1-metoxiisoquinolina (0,3 g, 1,4 mmol) en dimetilacetamida (6 mL) y la
mezcla se agitd durante una noche. La mezcla se calenté y se agité a 60°C durante
1 hora antes de enfriarse y de la adicién de agua (30 mL) para interrumpir la
reaccion. El producto se aisld por extraccion con diclorometano/isopropanol (3:1) y
evaporacion de la fase organica a presién reducida. La purificacién por
cromatografia en columna (gel de silice, de diclorometano a diclorometano:metanol
= 98:2 a MeOH) dio el producto deseado (30 mg) en forma de un sélido incoloro. Ry
= 3,84 min (Método 3). Masa detectada: 441,4 (M+H").

b) 6-{4-[1-Amino-1 -(4-metoxi-feni|)-etiI]-cicIohexiloxi}-7-cIoro-2H-isoqui nolin-1-
ona (Ejemplo 117)

|
_ 0 o)
HN
Cl
o) NH,

Se afiadi6é acido clorhidrico (0,4 mL de una solucién acuosa 1 M) a una
soluciéon de 1-[4-(7-cloro-1 -metoxiisoquinolin-6-iloxi)-ciclohexil]-1 -(4-metoxifenil)-
etilamina (109, 30 mg, 0,07 mmol) en isopropanol (0,4 mL). La mezcla de reaccion
se calentd en un horno microondas a 100°C durante 30 minutos. EI isopropanol se
retir6 a presion reducida y ia solucién acuosa restante se liofilizé para dar el
producto en bruto en forma de un polvo amorfo. Este se traté dos veces con
acetonitrilo/agua y se liofilizé para dar 29 mg del producto deseado Ejemplo 117 en

0360
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forma de una sal hidrocloruro incolora. R; = 2,60 min (Método 2). Masa detectada:
410,1 (M-NHz+H").

Los siguientes productos racémicos se obtuvieron por el mismo

procedimiento descrito para la sintesis del Ejemplo 117 usando 7-cloro-6-fluoro-1-

metoxiisoquinolina (10) y los aminoalcoholes correspondientes (preparados a partir

de los carbonitrilos, reactivos de Grignard y reactivos de metil o etil litio respectivos

de forma analoga a 30). Podria aislarse un estereoisémero (denominado isémero

1), la estereoquimica relativa no se asigno.

<5

Ejemplo

Producto

Nombre

quimico

[M+H']

Tal.

[min]

Método

118

6-{4-[1-
Amino-1-
ciclopentil-
etill-
ciclohexiloxi}-
7-cloro-2H-
isoquinolin-1-

ona

389,5

3,10

119

HN
Cl

NH,

6-{4-[1-
Amino-1-etil- |
propil]-
ciclohexiloxi}-
7-cloro-2H-
isoquinolin-1-

ona

363,2

1,71

12

120

HN
Cl

NH,

6-(4-[1-
Amino-1-
ciclopropil-
etil]-
ciclohexiloxi}-
7-cloro-2H-
isoquinolin-1-

ona

361,2

1,98

13

SN
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Ejemplo Producto Nombre [M+H]| Tx/ . | Método

quimico [min]

121 % Y 8-{4-[1- 3632 | 1,77 12
Hh@[ \O\’/v Amino-1-n-
Ci
0

NH, propil-etil}-

ciclohexiloxi}-
7-cloro-2H-
isoquinolin-1-

ona

Ejemplo 122: 6-{4-[1-Amino-1 -etil-propil]-ciclohexiloxi}-7-cloro-2H-isoquinolin-
1-ona (Isémero 2)

a) 7-cloro-6-hidroxi-1-metoxiisoquinolina (110)

I N OH
N
= Cl
O

7~

Una solucién de trimetilsilanoato séddico (149,2 mL, 1 M en THF) se afiadio a
una solucion de 7-cloro-6-fluoro-1-metoxiisoquinolina (10, 10 g, 47,2 mmol) en DMA
(200 mL) en una atmdésfera de argén. Después de agitar a 60°C durante 24 horas,
la solucion se evapord a presidn reducida y después se liofilizé para dar el producto
en bruto (20,4 g). Este se disolvié en agua y el valor del pH se ajusté a pH = 6,5. Se
recogié por filtracion un precipitado de color pardo claro y se purifico por
cromatografia de fase inversa (de 0 a 4 minutos, acetonitrilo al 15%/agua, de 4 a 24
minutos acetonitrilo de 15 a 90%/agua y después acetonitrilo al 100%) para dar 7 g
del producto deseado. R; = 2,60 min (Método 2). Masa detectada: 210,0 (M+H").

b) Ester terc-butilico del acido 1-(4-[7-cloro-1-metoxiisoquinolin-6-iloxi-
ciclohexil)-1-etil-propil]-carbamico (111)

Pop

PO
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Cl

/O | HN\”/O\K
0

Se sec6 éster terc-butilico del acido [1-(4-hidroxiciclohexil)-1-etil-propil]-

carbamico (de la preparacion de 119) por evaporacion dos veces en tolueno. El
material secado se disolvié en THF seco (2,5 mL) y trifenilfosfina (0,63 g, 2,42
mmol) y se afiadié 7-cloro-6-hidroxi-1-metoxiisoquinolina (110, 0,39 g, 1,86 mmol).
Después, se afiadié base de Hunig (0,24 g, 0,32 mL, 1,86 mmol). La mezcla de
reaccion se enfrié a 0°C y se afiadié gota a gota DEAD (0,49 g, 434 pL, 2,79 mmol)
durante 1 hora. La mezcla de reaccion se calenté a 25°C y se agitdé durante una
noche.
La mezcla de reaccion se recogi6 en diclorometano y se lavé dos veces con una
solucion acuosa 2 M de NaOH y una vez con salmuera. El secado sobre sulfato
sodico seguido de filtracion y evaporacion dio 1,7 g del producto en bruto que se
purificé por agitacién tres veces con acetato de etilo al 5%/heptano al 95%. Los
extractos organicos combinados se evaporaron para dar un residuo de color pardo
que se purificd6 por cromatografia sobre gel de silice. La elucién con
heptano/acetato de etilo (95:5) dio 113 mg del compuesto deseado. Rt = 1,54 min
(Método 11). Masa detectada: 476,2 (M+H").

c) 6-{4-[1-Amino-1 -etil-propil]-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-ona,
isomero 2 (Ejemplo 122) '

. 0

HN
Cl

o) NH,

Se disolvié éster terc-butilico del acido 1-(4-[7-cloro-1-metoxiisoquinolin-
iloxi-ciclohexil)-1-etil-propill-carbamico (111, 113 mg, 0,24 mmol) en isopropanol
(1,5 mL) y fa mezcla se traté con acido clorhidrico (1M, 1,5 mL). La mezcla de
reaccion se calenté en un horno microondas a 100°C durante 30 minutos. La

evaporacion dio el producto en bruto, que se traté dos veces con acetonitrilo/agua y

()

()

(@)

()
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se liofilizé para dar 63 mg del producto deseado en forma de una sal hidrocloruro
incolora. R; = 2,45 min (Método 2). Masa detectada: 363,3 (M+H").
Los dos siguientes productos racémicos se obtuvieron por el mismo
procedimiento descrito para la sintesis del Ejemplo 122 usando 7-cloro-6-hidroxi-1-
S  metoxiisoquinolina (110) y el éster terc-butilico del acido 1-(4-hidroxiciclohexil)-1-
etill-carbamico correspondiente (preparado de forma analoga a 30). Los productos
aislados son estereoisémeros diferentes en comparacién con el Ejemplo 34 y el
Ejemplo 121, por lo que se denominan “isémero 2, pero, sin embargo, no se asigno
su estereoquimica relativa.

10
Ejemplo Producto Nombre [M+H] Te! | Proc.
quimico [min]
123 = o 6-{4-[1-Amino- 397,12 1,74 12
HN 1 -fenil-etil]-
cl . .
o NH, ciclohexiloxi}-7-
cloro-2H-
Isdbmero 2 . o
isoquinolin-1-
ona
124 = o 6-{4-[1-Amino- 363,2 1,76 21
HN 1-metil-n-butil}-
Cl . g
o NH, ciclohexiloxi}-7-
cloro-2H-
Isémero 2 . _—
isoquinolin-1-
ona

Ejemplos 125 y 126: 6-[3-(1-Amino-propil)-3-(4-fluoro-fenil)-ciclobutiloxi]-7-

cloro-2H-isoquinolin-1-ona

15 a) 3-Ciano-3-(4-fluorofenil)ciclobutan-1-ol (112)
OH

NS
NN

F

Se afiadié gota a gota complejo de metil litio-bromuro de litio (123 mL, 185
mmol) a una solucion de 4-fluoroacetonitrilo (22 mL, 25 g, 185 mmol) en THF (550
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mL) a -70°C. Después de agitar durante 1 hora a -70°C, se afadié gota a gota una
solucion de epibromhidrina (15,8 mL, 25,3 g, 185 mmol) en THF (125 mL). La
mezcla de reaccién se agitdé durante una hora mas. Después, a -70°C, se afadid
gota a gota yoduro de metil magnesio en éter (3 M, 61,7 mL, 185 mmol) y la mezcla
de reaccién se dejé calentar suavemente a temperatura ambiente con agitacién
durante una noche. Después, la mezcla de reaccién se enfrié en un bafo de hielo y
se afiadieron gota a gota agua (30 mL) y después acido clorhidrico (5 M). La
solucién é&cida se saturé con cloruro sédico y se extrajo con metil-t-butil-éter.
Después, la fase organica se lavé con una solucién de tiosulfato sodico y salmuera.
Después del secado sobre sulfato sédico, seguido de filtracion, el disolvente se
retiré a presion reducida para dar el producto en bruto (33,5 g) en forma de un
aceite de color naranja. EI compuesto se purificé por cromatografia sobre gel de
silice, eluyendo con heptano/acetato de etilo, dando 19,8 g de! compuesto deseado.
R¢ = 3,33 min (Método 3). Masa detectada: 192,1 (M+H").

b) 3-Ciano-3-(4-fluorofenil)ciclobutan-1-il t-butildimetilsilil éter (113)

Se disolvié 3-ciano-3-(4-fluorofenil)ciclobutan-1-ol (112, 19,8 g, 103,6 mmol)
en diclorometano (200 mL) en una atmdsfera de argén, después se afiadié 2,6-
lutidina (27,78 g, 30,1 mL, 259 mmol) y la solucién se enfrié a 0°C. Se afadio gota a
gota trifluorometanosulfonato de terc-butildimetilsililo (32,9 g, 28,6 mL, 124,3 mmol)
y después la mezcla de reaccidn agitada se dejo calentar a temperatura ambiente
durante una noche. La mezcla de reaccién se lavé sucesivamente con agua, acido
clorhidrico (0,1 M), una solucién saturada de bicarbonato sédico y salmuera antes
de secarse sobre sulfato sodico. La filtracion y la evaporacion dieron 32,9 g de un
aceite de color amarillo que se us6 en la siguiente etapa sin purificacion adicional.
Rt = 1,30 min (Método 18). Masa detectada: 306,3 (M+H").

<
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c) 1-(1-Aminopropil)-1-(4-fluorofenil)ciclobutan-3-ol (114)
OH

A NH,

Se disolvié 3-ciano-3-(4-fluorofenif)ciclobutan-1-il t-butildimetilsilil éter (113,
1,55 g, 5,1 mmol) en tolueno (4 mL) y se afiadi6 gota a gota bromuro de etil
magnesio (3,4 mL, 10,2 mmol, 3 M en éter). Después, la mezcla de reaccién se
agité durante 30 minutos a 90°C. Después de enfriar a 0°C, la reaccion se
interrumpié mediante la adicién de metanol (20 mL) seguido de la adicién de
borohidruro sédico (384 mg, 10,2 mmol). Después de agitar durante una noche, se
afiadié hidréxido sédico diluido (50 mL, solucién acuosa 1 M) y la mezcla se extrajo
con metil-terc-butil-éter. La fase organica se agité con acido clorhidrico (2 N, 100
mL) durante 4 horas. Después, la capa acuosa se lavd con metil-terc-butil-éter
antes de hacerse basica con una solucién de hidréxido sédico (5 M) y se extrajo
con diclorometano/isopropanol (3/1). La evaporacién de la capa organica dio 900
mg de (114) en forma de un aceite de color amarillo. R, = 1,04 min (Método 10).
Masa detectada: 224,2 (M+H*). '

d) 1-[3-(7-Cloro-1-metoxiisoquinolin-6-iloxi)-ciclobutil]-1 -(4-fluorofenil)-
propilamina (115 y 116)

' A © F
N .=
Cl
/O H,N
Se prepard 1-[3-(7-cloro-1-metoxiisoquinolin-6-iloxi)-ciclobutil]-1-(4-

fluorofenil)-propilamina (2 mezclas isoméricas) a partir de 1-(1-aminopropil)-1-(4-

fluorofenil)ciclobutan-3-ol (114) y 7-cloro-6-fluoro-1-metoxiisoquinolina (10) como se.

ha descrito para (109). Los dos estereoisdmeros pueden separarse por
cromatografia sobre gel de silice, y la esteroquimica relativa no se asigné.

115: Ry = 1,50 min (Método 10). Masa detectada: 415,2 (M+H")

116: Ry = 1,55 min (Método 10). Masa detectada: 415,2 (M+H")
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e) 6-[3-(1-Amino-propil)—3-(4-ﬂuoro-feniI)-ciclobutioni]-7-cloro-2H-isoquinoIin-
1-ona (Ejemplo 125 y 126)

= © F

HN
Cl

') H.N

Se prepard 6-[3-(1-amino-propil)-3-(4-fluorofenil)-ciclobutiloxi]-7-cloro-2H-
isoquinolin-1-ona (Ejemplo 125 y 126) a partir de las 1-[3-(7-cloro-1-
metoxiisoquinolin-6-iloxi)-ciclobutif]-1-(4-fluorofenil)-propilaminas 115 y 116 como se
ha descrito para el Ejemplo 117.

Ejemplo 125: R, = 0,94 min (Método 11). Masa detectada: 401, 1 (M+H").
Ejemplo 126: R, = 1,34 min (Método 10). Masa detectada: 401,1 (M+H").

Ejemplo 127: 6-[3-(1 -Amino-propil)-3-(4-fluoro-fenil)-ciclopentiloxi]-7-cloro-2H-

isoquinolin-1-ona

a) 1-ciano-1-(4-fluorofenil)ciclopent-3-eno (117)

\
O Ny

F

Se afadié hidruro sddico (14,4 g, 0,36 mol, al 60% en aceite) a DMSO
enfriado con hielo (500 mL) en una atmésfera de argén y la mezcla se agité durante
10 minutos. Se disolvié 4-fluoroacetonitrilo (22,4 g, 0,16 mol) en DMSO (200 mL) y
después se afiadi6 durante 15 minutos a la mezcla agitada y enfriada de hidruro
sodico. Después de la adicién gota a gota de cis-1,4-diclorobuteno (17,7 g, 14,9
mL), la mezcla se dejo calentar a temperatura ambiente y después se agit6 durante

-una noche. La reaccién se interrumpié mediante adicién suave a 1000 mL.de agua

enfriada con hielo y se sigui6é de extraccion con diclorometano. La evaporacion dio
el producto en bruto que se recogié en heptano/acetato de etilo (1/1) y se lavé tres
veces con agua. La fase organica se secod sobre sulfato sédico, se filtrd y se

evaporé para dar 33,7 g de un aceite rojo. Este se purificé por cromatografia sobre

y

e
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gel de silice, eluyendo con heptano/acetato de etilo (1/2),d ando 10,1 g del
compuesto deseado 117.

b) 1-(1-aminopropil)-1-(4-fluorofenil)ciclopent-3-eno (118)

. O NH,

Se disolvio 1-ciano-1-(4-fluorofenil)ciclopent-3-eno (117, 1,4 g, 7,48 mmol)
en tolueno (3,5 mL) y se afiadié bromuro de etil-magnesio (5 mL, 15 mmol, 3 M en
éter). Después de agitar durante 2,5 horas, la mezcla de reaccion se afadié gota a
gota a metanol enfriado con hielo (50 mL), seguido de borohidruro sédico (560 mg,
15 mmol). La mezcla se calenté a temperatura ambiente y se agité durante una
noche. La suspension de color blanco se traté con una solucién de hidréxido sédico
(ac., 1 M, 125 mL) y después se extrajo con diclorometano/isopropanol (3/1). La
fase organica se lavo con salmuera, se seco sobre sulfato sédico y se evaporo para
dar 1,2 g de un aceite de color amarillo. Este se recogié en diclorometano y se
extrajo dos veces con dilute 4cido clorhidrico (2 M). Las capas acuosas combinadas
se hicieron basicas con una solucién acuosa de hidréxido sédico (5 M) y se
extrajeron de nuevo con diclorometanofisopropanol (3/1). El secado sobre sulfato
sodico y la evaporacion dieron 348 mg del producto deseado. Ri = 2,37 min
(Método 2). Masa detectada: 220,1 (M+H").

c) 1-(1-aminopropil)-1-(4-fluorofenil)ciclopentan-3-ol (119)
OH

. NH,

Se disolvié 1-(1-aminopropil)-1-(4-fluorofenil)ciclopent-3-eno (118, 348 mg,
1,6 mmol) en THF a 0°C en una atmésfera de argén. Se afiadié gota a gota borano
(1,75 mL, 1,75 mmol, 1 M en THF) durante 10 minutos. La mezcla de reaccién se
dejo calentar a temperatura ambiente antes de agitarse durante una noche.

Después de enfriar a 0°C, se afadi6 agua (4 mL), seguido de perdxido de

.\‘
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hidrégeno (0,61 mL, solucioén al 30% en agua) y una solucion de hidréxido sédico
(1,75 mL, solucién acuosa 1 M). Después de agitar durante 5 minutos, la mezcla se
extrajo con acetato de etilo, se sec6 sobre sulfato sédico y se evaporo para dar 458
mg del producto deseado, que se agité durante 15 minutos con acido clorhidrico
diluido (10 mL, solucién acuosa 2 M). La evaporacion, seguido de liofilizacién, dio
514 mg del producto deseado en forma de una mezcla de cuatro estereoisémeros
en forma de una sal hidrocloruro incolora. R; = 1,83, 1,99, 2,36, 2,86 min (Método
2). Masa detectada: 203,1 (M-NH;-H,O+H").

d) 1-[3-(7-cloro-1-metoxiisoquinolin-6-iloxi)-ciclopentil]-1 -(4-fluorofenil)-

NH,
B ’ |
N
= cl
/O F

Se prepard 1-[3-(7-cloro-1-metoxiisoquinolin-6-iloxi)-ciclopentil]-1-(4-

propilamina (120)

fluorofenil)-propilamina (120) a partir de 1-(1-aminopropil)-1-(4-
fluorofenil)ciclopentan-3-ol (119) y 7-cloro-6-fluoro-1-metoxiisoquinolina (10) como
se ha descrito para 109. R; = 1,11 min (Método 11). Masa detectada: 429,3 (M+H").
El producto se obtuvo en forma de una mezcla de isémeros, Yy no se asigné su

estereoquimica relativa.

e) 6-[3-(1-Amino-propil)-3-(4-ﬂuorofenil)-ciclopentioni]-7-cloro-2H-isoquinolin-_

1-ona (Ejemplo 127)

NH,
_ 0
HN
Cl
- o | Foo.

Se prepard 6-[3-(1-amino-propil)-3-(4-fluorofenil)-ciclopentiloxi]-7-cloro-2H-
isoquinolin-1-ona (Ejemplo 127) a partir de 1-[3-(7-cloro-1-metoxiisoquinolin-6-iloxi)-
ciclopentil]-1-(4-fluorofenil)-propilamina (120) como se ha descrito para el Ejemplo
117. El material se obtuvo en forma de una mezcla de estereoisémeros, y no se

)
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asigné su estereoquimica relativa. R, = 1,34, 1,37 min (Método 10). Masa
detectada: 415,1 (M+H").

C-(1,4-Dioxa-espiro[4.5]dec-8-il)-C-(4-metoxi-fenil)-metilamina (32)

0

O\_/O

En una atmésfera de argén, se afadié bromuro de 4-metoxi-feniimagnesio
(0,5 M en THF, 24 mL, 12 mmol) a una solucién de 1,4-dioxa-espiro{4.5]decano-8-
carbonitrilo (1,0 g, 6 mmol) en THF (100 mL). La mezcla se agitd a la temperatura
de reflujo durante 16 horas. Después, la mezcla de reaccién se enfrié a 0°C. Se
afadié gota a gota una solucién saturada de sulfato sédico hasta que no se formod
mas cantidad de precipitado. El precipitado se retird por filtracién y se lavé con THF.
Las fases organicas combinadas se agitaron con borohidruro sédico (452 mg, 12
mmol) durante una noche a 25°C. Después, la mezcla de reaccién se diluyé con t-
butil metil éter (100 mL) y se traté con &cido clorhidrico acuoso 0,05 M (tres veces
con 100 mL). Las fases acuosas combinadas se ajustaron a pH alcalino con una
solucion acuosa 6 M de hidréxido sédico con refrigeracion, antes de la extraccion
con diclorometano, para dar una solucidén del producto deseado que se usé
directamente en la siguiente etapa. R, = 0,74 min (Método 5). Masa detectada:
278,2 (M+H").

Ester terc-butilico del acido [(4-metoxi-fenil)-(4-oxo-ciclohexil)-metil]-

carbamico (33)
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Con refrigeracién, se afiadieron dicarbonato de di-terc-butilo (1,31 g, 6
mmol) y trietilamina (0,83 mL, 6 mmol) a la solucién en bruto de C-(1,4-dioxa-
espiro[4.5]dec-8-il)-C-(4-metoxi-fenil)-metilamina (32) de la etapa anterior. Después
de agitar durante una noche, la reaccidn se traté por extraccién con diclorometano y
lavado con HCI 1 M. La capa acuosa se traté con una solucién 1 M de NaOH a pH
basico y después se extrajo con diclorometano. Después del lavado de la fase
organica combinada con salmuera y el secado sobre sulfato sodico, la fase
organica se evaporé para dar el producto en bruto que se cromatografié sobre gel
de silice. La elucion con acetato de etilo/heptano (30/70) dio 110 mg del producto
deseado. R; = 4,42 min (Método 6). Masa detectada: 2781 (M-isobuteno+H").

Ester terc-butilico del acido [(4-hidroxi-ciclohexil)-(4-metoxi-fenil)-metil]-
carbamico (34)

_0

OH

Se afiadieron borohidruro sadico (12 mg, 0,34 mmol) y2 gotas de metanol a
una solucién de éster terc-butilico del acido [(4-metoxi-fenil)-(4-oxo-ciclohexil)-
metill-carbamico (33, 110 mg) en THF (5 mL). Después de agitar durante 7 horas, la
reaccion se tratd por lavado de la solucidn con una solucién saturada de
bicarbonato sddico y salmuera. Después de secar la fase organica sobre sulfato
sodico, seguido de filtracién, la evaporacion dio 101 mg de la mezcla de isémeros

cis/trans deseada (34) en forma de un sélido incoloro, que se usé directamente en
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la siguiente etapa. R, = 1,36, 1,39 min (Método 5). Masa detectada: 219,2 (M-C,H, -
CO; -H,0").

4-[Amino-(4-metoxi-fenil)-metil]-ciclohexanol (35)

0

OH

Se afiadi6 acido trifluoroacético (0,31 mL) a una solucidén de éster terc-
butilico del acido [(4-hidroxi-ciclohexil)-(4-metoxi-fenil)-metil]-carbamico (34, 101
mg) en diclorometano (6 mL). Después de agitar durante 2 horas, se afadié acido
clorhidrico 2 M (3 mL). La evaporacién dio el producto en bruto en forma de un
sélido incoloro. Se afiadieron agua y acetonitrilo y la mezcla se concentré y
después se liofilizd para dar 83 mg de 4-[amino-(4-metoxi-fenil)-metil]-ciclohexanol
(35) en forma de la sal hidrocloruro. R, = 0,71 min (Método 5). Masa detectada:
219,2 (M-NHy").

C-[4-(1 -Benciloxi-7-cloro-isoquinolin-6-iloxi)-ciclohexiI]-C-(4-metoxi-feniI)-

metilamina (36 y 37).

906 g O\O
N N -
X Cl X Cl “
0 NH, + 0 NH,

Se evapor6 a sequedad dos veces 4-[amino-(4-metoxi-fenil)-metil]-
ciclohexanol (35, 83 mg, 0,3 mmol) en tolueno. El residuo se disolvié “en
dimetilacetamida (1 mL) y la solucién se afadi6 gota a gota a una suspensién de
hidruro sédico (37 mg, 0,92 mmol, al 60% en aceite mineral) en dimetil acetamida (2
mL) en una atmésfera de argén. Después de agitar durante 1 hora, se afiadi6 gota
a gota una solucién de 1-benci'lo}xi-?-cloro-6-ﬂuoroquinolina (38, 62 mg, 0,21 Mmol)
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en dimetilacetamida. (2 mL) y la mezcla se agitdé durante una noche. Después, la
mezcla se tratd con agua (6 mL) para interrumpir la reaccioén. El producto se aislé
por extraccién con diclorometano/isopropanol (3:1) y después se obtuvo el producto
en bruto por evaporacion de la fase organica a presién reducida. La purificacion por
cromatografia en columna (gel de silice, metanol al 5% en diclorometano) dio 40 mg
del isdmero de elucion mas temprana 1 (36) y 40 mg del isdémero de elucién mas
tardia 2 (37), los dos en forma de sélidos incoloros. La estereoquimica relativa no
se asigné.

36: Rt = 1,46 min (Método 5). Masa detectada: 503,2 (M+H").

37: Ry = 1,51 min (Método 5). Masa detectada: 503,2 (M+H").

Ejemplo 35 y Ejemplo 36: 6-{4-[Amino-(4-metoxi-feniI)-metil]-ciclohexioni}-7-
cloro-2H-isoquinolin-1-ona

CJJ

_ o N _ O\O
HN HN
cl * cl .
o NH, o) NH,

Una solucién acuosa 2 M de acido clorhidrico (3,8 mL) se aradidé a una
solucién de C-[4-(1-benciloxi-?-cloro-isoquinoI‘in-6-iloxi)-ciclohexiI]-C-(4-metoxi-
fenil)-metilamina (36, 40 mg, 0,08 mmol) en isopropanol (4 mL). La mezcla de
reaccion se agité durante una noche. El isopropanol se retiré a presién reducida y la

solucion acuosa restante se liofilizd para dar el producto en bruto en forma de un

polvo amorfo. Este se traté dos veces con acetonitrilo/agua-y se liofilizé para dar el

producto deseado en forma de una sal hidrocloruro incolora. La estereoquimica
relativa no se asigno.
Ejemplo 35: Ry = 2,56 min (Método 1). Masa detectada: 396,2 (M-NH,")

El Ejemplo 36 se sintetiz6 de forma analoga partiendo de 37: R; = 2,86 min
(Método 1). Masa detectada: 396,2 (M-NH; +H*)

Los cuatro siguientes productos se obtuvieron por el mismo procedimiento
descrito para la sintesis del ejemplo 35 y el ejemplo 36 usando 1-benciloxi-7-cloro-
6-fluoroisoquinolina y los 4-[amino-fenil-metil]-ciclohexanoles correspondientes,
usando los reactivos de fenilo de Grignard y 1,4-dioxa-espiro[4.5]decano-8-
carbonitrilos respectivos.

»

g

3
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00037

Ej.
NO

Producto

Nombre
quimico

[M+H']

Isébmero

Tr/
[min]

Método

37

> 0 F
HN
ci
0 NH,

6-{4-[Amino-
(4-fluoro-
fenil)-metil]-
ciclohexiloxi}-
7-cloro-2H-
isoquinolin-1-

ona

401,2

2,61

38

y o)
HN
cl
o) NH,

6-[4-(Amino-
p-tolil-metil)-
ciclohexiloxi]-
7~cloro-2H-
isoquinolin-1-

ona

397,2

2,69

39

@:O [ j\ /(j
HN
cl

o NH,

6-[4-(Amino-
p-tolil-metil)-
ciclohexiloxi]-
7-cloro-2H-
isoquinolin-1-
ona

397,0

2,63

40

_ o
HN
cl
0 NH,

6-[4-(Amino-
fenil-metil)-
ciclohexiloxi]-
7-cloro-2H-
isoquinotin-1-
ona

383,2

2,51

Sintesis alternativa del Ejemplo 40: 6-[4-(Amino-fenil-metil)-ciclohexiloxi]-7-

cloro-2H-isoquinolin-1-ona

a) 4-Hidroxi-ciclohexanocarbonitrilo (121)

A
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CN

OH

Una solucién de 10,0 g (59,8 mmol) de 4-cianociclohexanona ciclica etileno
acetal en una mezcla de 80 mL de acido acético y 20 mL de agua se calenté en el
horno microondas a 130°C durante 20 min. La mezcla se enfrid a temperatura
ambiente y es vertié lentamente en 2,2 L de una solucion enfriada acuosa saturada
de bicarbonato sddico. La mezcla se extrajo dos veces con diclorometano, la fase
organica se seco sobre sulfato de nﬁagnesio, se filtr6, se afiadieron 100 mL de
etanol y el diclorometano se retird al vacio. Después, a la solucion se le afiadieron
2,0 g (52,9 mmol) de borohidruro sédico y la mezcla se agité a temperatura
ambiente durante una noche. La mezcla de reaccién se inactivd con agua y se
extrajo dos veces con dicloronﬁetano. La capa organica combinada se concentro al
vacio para dar 6,4 g de 4-hidroxi-ciclohexanocarbonitrilo en forma de una mezcla de
isomeros cis/trans con una pureza suficiente para la conversion adicional. R;=0,14
min (Método 18). Masa detectada: 126,1 (M+H").

b) 4-(terc-Butil-dimetil-silaniloxi)-ciclohexano-carbonitrilo (122)
CN

Se disolvieron 6,4 g (51,1 mmol) de 4-hidroxi-ciclohexanocarbonitrilo (121)
en 120 mL de diclorometano, la mezcla se enfrié a 0°C y se afiadieron 14,9 mL
(13,7 g, 128 mmol) de 2,6-lutidina y 154 mL (149 g, 56,2 mmol) de
dimetilsililtrifluorometanosulfonato de terc-butilo. La mezcla de reaccién se agité
durante 16 h a temperatura ambiente, después se afadieron 50 mL mas de
dimetilsililtrifluorometanosulfonato de terc-butilo y la agitacién se continué durante 1
h. La mezcla de reaccién se diluyé con 100 mL de diclorometano y se lavé con 100



10

15

20

164

mL de agua, 80 mL de una solucidén acuosa saturada de bicarbonato sédico y 50
mL de salmuera. La fase organica se sec6 sobre sulfato de magnesio, se filtro, se
concentré6 al vacio y se purificd6 por cromatografia sobre gel de silice
(heptanos:acetato de etilo) para dar 9,76 g del producto deseado. Rt = 0,95 min
(Método 18). Masa detectada: 240,1 (M+H*).

¢) 4-(Amino-fenil-metil)-ciclohexanol (123)

OH

Se sintetizaron 417 mg de 4-(amino-fenil-metil)-ciclohexanol (123) en forma
de una mezcla de diaestereoisémeros usando la secuencia descrita para la sintesis
de 93, partiendo de 700 mg de 4-(terc-butil-dimetil-silaniloxi)-ciclohexanocarbonitrilo
(122) y 2,09 mL (5,85 mmol) de bromuro de fenilmagnesio. R, = 0,43 min (Método
18). Masa detectada: 206,1 (M+H").

d) 6-[4-(amino-feniI-metiI)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1 -ona (Ejemplo

40)
_ 0 |
HN '
Cl
0 NH,

El Ejemplo 40 se sintetiz6 usando la secuencia de reaccién que se ha
descrito para la sintesis del Ejemplo 1. Se usaron 240 mg de 4-(amino-fenil-metil)-
ciclohexanol (123) y 272 mg de 7-cloro-6-fluoro-1-metoxi-isoquinolina (10) para dar
51 mg del Ejemplo 40 en forma de su hidrocloruro. R, = 1,34 min (Método 10). Masa
detectada: 383,1 (M+H"). También se aislaron 28 mg del otro isémero de 4-(amino-
fenil-metil)-ciclohexanol (Ejemplo 128) en forma de su hidrocloruro. R¢ = 1,31 min
(Método 10). Masa detectada: 383,1 (M+H"). La separacion de los dos isémeros se
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realizé por cromatografia sobre gel de silice después del acoplamiento del
aminoalcohol 123 y 10. La estereoquimica relativa no se asigno.

Los siguientes ejemplos se obtuvieron de una manera similar a la descrita
para la preparacién alternativa del Ejemplo 40, usando las isoquinolinas y 4-(amino-
metil)-ciclohexanoles correspondientes (preparados siguiendo la secuencia descrita
para la sintesis de 123) como materiales de partida:
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Los siguientes racematos se separaron por HPLC, usando una columna
quiral. La estereoquimica absoluta no se determind, y el isémero de elucién mas
temprana se asigné como enantiémero uno. En el caso del Ejemplo 41 y el Ejemplo
42, la separacién enantiomérica se realizé tras la etapa del precursor protegido con
O-bencilo racémico (1-[trans-4-(1-benciloxi-7-cloro-isoquinolin-6-iloxi)-1-fenil-
ciclohexil]-1-fenil-metilamina) y los productos finales se liberaron después de la
separacion, usando el procedimiento convencional descrito anteriormente. En el
caso del Ejemplo 41 y el Ejemplo 42, los datos para los tiempos de retencion se dan

para dichos compuestos protegidos.

Ejemplo | Racemato | Enantiémero | Método | R, quiral [min]
41 21 1 B 6,84
42 21 2 B 9,01
43 01 1 A 6,18
44 01 2 A 9,22
45 03 1 A 4,98
46 03 2 A 7,05
47 26 1 A 6,24
48 26 2 A 8,87
49 24 1 A 4,56
50 24 2 A 7,96
51 37 1 C 5,53
52 37 2 Cc 8,12
53 32 1 A 11,60
54 32 2 A 15,03

Son enantiomeros obtenidos a partir de estos ejemplos por separacién del
racemato A
trans-6-[4-((S)-amino-fenil-metil)-4-fenil—ciclohexiloxi]-?-cloro-2H-isoquinolin-1-ona,
trans-6-[4-((R)-amino-fenil-metil)-4-fenil-ciclohexiloxi]-7-cloro-2 H-isoquinolin-1-ona,
cis-6-[4-((S)-1 -amino-propil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4-((R)-1 -amino-propil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4-((S)-amino-ciclopropil-metiI)-4-feniI-ciclohexiloxi]-7-cloro—2H-isoquinolin-1-
ona,
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cis—6-[4-((R)—amino-ciclopropil-metiI)—4-feniI-cicIohexioni]—7-cloro-2H-isoquinolin-1 -
ona,
cis-6-[4-((R)—amino—ciclopropil-meti|)-4-feniI-ciclohexiloxi]-?-cloro-2H—isoquinolin-1 -
ona,
cis-6-[4-((S)-amino-ciclopropiI-metiI)-4-feniI-ciclohexioni]—7-cloro-2H-isoquinolin—1 -
ona,

cis-6-[4-((S)-1 -amino-etil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4-((R)-1 -amino-etil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6—{4-[(8)-amino-(4—fluoro-feniI)-metil]-ciclohexioni}-7-c|oro-2H—isoquinolin-1 -ona,
6-{4-[(R)-amino-(4-ﬂuoro-feniI)-metil]-ciclohexiloxi}-?-cloro—ZH-isoquinolin-1 -ona,
cis-6-[4-((R)-1-amino-propil)-4-fenil-ciclohexiloxi]—7-cloro-2H-isoquinolin-1 -ona, y
cis-6-[4-((S)-1 -amino-propil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona.

(Los enantiémeros no se han asignado a “Enantiémero 1" o “Enantiémero 2°,

respectivamente)

Métodos de LC/MS

Método 1:

Fase estacionaria: Waters XBridge C18

Gradiente: ACN + TFA al 0,05%: H,O + TFA al 0,05%
de 5:95 (0 min) a 5:95 (0,3 min) a 95:5 (3,5 min) a
95:5 (4 min)

Flujo: 1,3 ml/min

Método 2:

Fase estacionaria: Col YMC Jsphere 33 x 2,1

Gradiente: ACN + TFA al 0,05%: H,O + TFA al 0,05%
de 2:98 (0 min) a 2:98 (1 min) a 95:5 (5 min) a 955
(6,25 min)

Flujo: 1 ml/min

Método 3:

Fase estacionaria: Waters XBridge C18

Gradiente: ACN + FA al 0,1%: H20 + FA al 0,1%

SNRELY
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Flujo:

Método 4:

Fase estacionaria:

Gradiente:

Flujo:

Método 5:

Fase estacionaria:

Gradiente:

Flujo:

Método 6:

Fase estacionaria:

Gradiente:

Flujo:

Método 7:

Fase estacionaria:

Gradiente:

Flujo:

Método 8:

Fase estacionaria:

Gradiente:

Flujo:

0003861
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de 3:97 (0 min) a 60:40 (3,5 min) a 98:2- (4.0 min) a
98:2 (5,0 min) a 3:97 (5,2 min) a 3:97 (6,5 min)

1,3 ml/min

YMCJsphere H80, 33 x 2

H20 + FA al 0,1%: ACN + FA al 0,08%

de 95:5 (0 min) a 5:95 (2,5 min) a 5:95 (3 min)
1,3 ml/min

Col YMC Jsphere ODS H80 20 x 2

ACN: H,O + TFA al 0,05%

de 4:96 (0 min) a 95:5 (2,0 min) a 95:5 (2,4 min)
1 ml/min

WatersXBridge C18

H20 + FA al 0,1%: AcN+0,08 % FA

de 97:3 (0 min) a 40:60 (3,5 min) a 2:98 (4 min) a 2:98
(5 min) a 97:3 (5,2 min) a 97:3 (6,5 min)

1,3 mi/min

Columna Acquity BEH C18, 50 x 2,1 mm, 1,7 pm

H20 + TFA al 0,05%: ACN + TFA al 0,035%

de 98:2 (0 min) a 0:100 (1,6 min) a 0:100 (2,1 min) a
98:2 (3 min)

1 mi/min

Columna Gemini C18, 30 x 4,6 mm, 3 um

H20 + FA al 0,1%: ACN + FA al 0,1%

de 95:5 (0 min) a 0:100 (5,5 min) a 0:100 (7,5 min)
1 mi/min
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Método 9:

Fase estacionaria:

Gradiente:

(12 min)
Flujo:

Método 10:

Fase estacionaria:

Gradiente:

2:98

Flujo:

Método 11:

Fase estacionaria:

Gradiente:

Flujo:

Método 12:

Fase estacionaria:

Gradiente:

5:95

Flujo:

Método 13:

Fase estacionaria:

Gradiente:

5:95

VIR

170

Columna Gemini C18, 30 x 4,6 mm, 3 um
H20 + FA al 0,1%: ACN + FA al 0,1%
de 95:5 (0 min) a 95:5 (1 min) a 0:100 (9 min) a 0:100

1 mli/min

Merck Chromolith fast Grad
H20 + TFA al 0,05%: ACN + TFA al 0,035%
de 98:2 (0 min) a 98:2 (0,2 min) a 2:98 (2,4 min) a

(3,2 min) a 98:2 (3,3 min) a 98:2 (4 min)

2 ml/min

Waters Aquity SDS

H20 + FA al 0,1%: AcN+0,08 % FA

de 95:5 (0 min) a 5:95(1,1 min) a 5:95 (1,7 min) a 95:5
(1,8 min) a 95:5 (2.0 min)

0,9 ml/min

WatersXBridge C18
H20O + TFA al 0,05%: ACN + TFA al 0,05%
de 95:5 (0 min) a 95:5 (0,2 min) a 5:95 (2,4 min) a

(3,5 min) a 95:5 (3,6 min) a 955 (4,5 min)
1,7 ml/min

WatersXBridge C18
H20 + TFA al 0,05%: ACN + TFA al 0,05%
de 95:5 (0 min) a 95:5 (0,2 min) a 5:95 (2,4 min) a
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- Flujo:

Método 14:

Fase estacionaria:

Gradiente:

| Flujo:

Método 15:

Fase estacionaria:

Gradiente;

Flujo:

Método 16:

Fase estacionaria:

Gradiente:

Flujo:

Método 17:

Fase estacionaria;

Gradiente:

Flujo:

Método 18:

Fase estacionaria:

Gradiente:

(5383
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(3,2 min) a 95:5 (3,3 min) a 95:5 (4,0 min)

1,7 mi/min

WatersXBridge C18

H20 + TFA al 0,05%: ACN + TFA al 0,05%

de 95:5 (0 min) a 95:5 (0,1 min) a 5:95(3,3 min) a 95:5
(3,85 min) a 95:5 (4,3 min)

1,7 ml/min

Luna 3u C18(2) 10 x 2,0 mm
ACN: H,O + TFA al 0,05%
de 7:93 (0 min) a 95:5 (1,2 min) a 95:5 (1,4 min)

1,1 ml/min

Merck Chromolith fast Grad

H20 + TFA al 0,05%: ACN + TFA al 0,05%

de 98:2 (0 min) a 98:2(0,2 min) a 2:98 (2,4 min) a 2:98
(3,2 min) a 98:2 (3,3 min) a 98:2 (4 min)

2,4 ml/min

Luna 3p C18(2) 10 x 2,0 mm (2277)

ACN: H,O + TFA al 0,05%

de 20:80 (0 min) a 95:5 (0,8 min) a 95:5 (1,4 min) a
20:80 (1,45 min)

1,1 ml/min

Luna 3p C18(2) 10 x 2,0 mm

ACN: H,O + TFA al 0,05%

de 7:93 (0 min) a 95:5 (1,2 min) a 95:5 (1,4 min) a
7:93 (1,45'min)
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Flujo:

Método 19:

Fase estacionaria:

Gradiente:

Flujo:

Método 20:

Fase estacionaria:

Gradiente:

Flujo

Método 21:

Fase estacionaria:

Gradiente:

Flujo

000384
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1,1 ml/min

Col YMC Jsphere ODS H80 20 x 2

ACN: H,O + TFA al 0,05%

de 4:96 (0 min) a 95:5 (2,0 min) a 95:5 (2,4 min) a
4:96 (2,45 min)

1 ml/min

WatersXBridge C18, 4,6, 6 x 50 2,5

Agua + TFA al 0,05%:ACN + TFA al 0,05%

de 95:5 (0 min) a 5:95 (2,6 min) a 5:95(3,0 min) a 95:5
(3,10 min) a 95:5 (4 min)

1,7 mi/min

WatersXBridge C18, 4,6, 6 x50 2,5 1

Agua + TFA al 0,05%:ACN + TFA al 0,05%

de 95:5 (0 min) a 95:5 (0,2 min) a 5:95 (2.4 min) a
5:95 (3,5 min) a 95:5 (3,6 min) a 95:5 (4,5 min)

1,7 ml/min

Métodos para la resolucién quiral

Método A:

Fase estacionaria:

Eluyente:
Flujo:
Deteccion:

Método B:

Fase estacionaria:

Eluyente:

Chiralpak AD-H, 250 x 4,6 mm
MeOH:iPrOH 2:1 + dietilamina al 0,1%
1 ml/min

249 nM

Chiralpak AD-H, 250 x 4,6 mm
Heptano:EtOH:MeOH (5:1:1), columna
preacondicionada con
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dietilamina al 0,1%

Flujo: 1 ml/min

Deteccion: 249 nM

Método C:

Fase estacionaria: Chiralpak AD-H, 250 x 4,6 mm.
Eluyente: MeOH:EtOH (1:1) + dietilamina al 0,1%.
Flujo: 1 ml/min

Deteccién: 249 nM

Determinacién de la inhibicion de la Rho quinasa

Para medir la inhibicion de la Rho-quinasa, se determinaron los valores de
Clso de acuerdo con el siguiente protocolo:

Se adquiri6 ROCK Il recombinante humana activa (restos 11-552 de ROCK-
Il humana recombinante con una sefial N-terminal His6) en Millipore GmbH,
Schwalbach, Alemania. El sustrato peptidico, fluoresceina-AKRRRLSSLRA-COOH,
se obtuvo en JPT Peptide Technologies, Berlin, Alemania. La adenosina-5'-
trifosfato (ATP), alblimina de suero bovino (BSA), dimetilsulféxido (DMSO0), acido 4-
(2-hidroxietil)piperazina-1-etanosulfénico  (Hepes), Brij-35, ditiotreitol (DTT) vy
Pluronic F-68 se adquirieron en Sigma-Aldrich, Munich, Alemania. El

Tris(hidroximetil)-aminometano (Tris), cloruro de magnesio, NaOH, HClI 1 My EDTA

. se obtuvieron en Merck Biosciences, Darmstadt, Alemania. El inhibidor de proteasa

“completo” procedia de Roche Diagnostics, Mannheim, Alemania.

Los compuestos de ensayo se diluyeron a las concentraciones apropiadas
en tampén 1 (Tris-HCI 25 mM, pH 7,4, MgCI2 5 mM, DTT 2 rhM, BSA al 0,02%
(p/v), Pluronic F-68 al 0,01% y DMSO al 3%). La enzima ROCK Il se diluyd a una
concentracion de 100 ng/mL en tampén 2 (Tris-HCI 25 mM, pH 7,4, MgCl2 5 mM,
DTT 2 mM y BSA al 0,02% (p/v)). El sustrato peptidico y el ATP se diluyeron a
concentraciones de 3 uM y 120 pM, respectivamente, en el tampén 2. Se mezclaron
dos pl de la solucién del compuesto con 2 pl de la enzima diluida en una placa de
microtitulacion de pequefio volumen de 384 pocillos (Greiner, Bio-One,
Frickenhausen, Alemania) y la reaccion de la quinasa se inicié mediante la adicién
de 2 pl de la solucién que contenia sustrato peptidico y ATP. Después de 60 min de
incubacién a 32°C, la reaccion se interrumpié mediante la adicién de 20 pl de una
solucién que contenfa Hepes 100 mM-NaOH, pH 7,4, Brij-35 al 0,015% (v/v), EDTA
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45 mM vy reactivo 1 recubriendo virutas al 0,227% (Caliper Lifescience Inc,
Hopkinton, MA). Después se detectd la fosforilacion del sustrato peptidico en un
instrumento Caliper 3000 esencialmente como se describe por Pommereau et al. (J.
Biomol. Screening 9(5), 409-416, 2004). Las condiciones de separacién fueron las
siguientes: Presion -1,3 psi, voltaje corriente arriba -1562 V, voltaje corriente abajo -
500 V, tiempo de captacion de muestra 200 ms. En cada placa se procesaron en
paralelo controles positivos (tampén 1 en lugar de compuesto) y negativos (tampén
1 en lugar de compuesto y tampén 2 en lugar de ROCK II).

Los siguientes productos/compuestos se ensayaron en dicho ensayo usando la
forma respectiva (sal o base libre) obtenida como en los ejemplos descritos

anteriormente y se midieron las siguientes actividades.

Ejemplo
Ne pCi50
1 +++++++
p +4+++++
3 +++++++
4 +4++++++
5 +++++++
6 +++++++
7 +++++++
8 +++++++
9 +++++++
10 +++++++
11 ++++++
12 +++++
13 ++++++
14 +++++
15 +++++++
16 ++++++
17 ++++++
19 +++++
20 ++++++
22 +4+++++
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Eje:lp'o pCl50
24 +++++++
25 +++++++
26 +++++++
27 ++++++
28 +4++++++
29 +++++++
31 ++++++
32 ++++++
34 ++++++
35 +++++++
36 ++++++
37 +++++++
38 ++++++4+
39 ++++++
40 +++++
41 +++++
42 +4+++++
44 +++++++
45 +++++++
46 +++++++
51 +++++
52 ++++++4+
53 +++$++
54 +++4+
55 +++++++
56 +++++4+
57 +++++++
58. +++++++
59 +++++++
60 +++++++
61 +++++
62 -+
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Eje::plo pCi50
63 +++++++
64 +++++++
65 +++++
66 +++++
67 +++++
69 +4++++++
70 +++++++
77 +4++++++
82 +4++++++
83 +++++
84 +++++
85 +++++
86 +++++
87 ++++++
88 +++++
89 +++++
90 +++++
92 +++++
94 +++++
97 +++++++
99 +4++++++
100 ++dt 4
101 +++++
109 ++++++
110 ++++++
111 ++++++
114 +++++++
115 ++4++
116 F4dbtt
117 +4+++++
118 ++4+++
119 +++++

€

oo
o
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Eje:lplo pCi50
120 +++++
121 FRFSFI
122 ++++++
123 +4+++++
124 ++++++
125 +++++
126 +++++
128 +++++
129 ++++++
130 ++++++
131 +++++

La actividad dada se indica como el logaritmo negativo en base diez de la

Clso (pClso) como sigue:

+: pClso <3,0

4 3,0 <pCls; < 4,0
e 4,0 <pCls < 5,0
et 5,0<pCls < 6,0
+Ht 6,0<pCI50<7,0
—— 7,0<pCI50 < 8,0

-ttt 8,0 < pCI50

Determinacién de la inhibicion de Proteina Quinasa A y Proteina Quinasa G

Para medir la inhibicion de PKA y PKG1-beta, se determinaron los valores
de Clso de acuerdo con el siguiente protocolo;

Se adquiri6 PKG1-beta recombinante humana activa (longitud completa, con
una sefial N-terminal His) en Millipore GmbH, Schwalbach, Alemania. Se obtuvo
PKA recombinante humana activa (restos 1-351, sefial N-terminal His) en
Invitrogen, Karlsruhe, Alemania. El sustrato peptidico, fluoresceina-
AKRRRLSSLRA-COOH, se obtuvo en JPT Peptide Technologies, Berlin, Alemania.
La adenosina-5*-trifosfato (ATP), albimina de suero bovino (BSA), dimetilsulfoxido
(DMSO), 4&cido  4-(2-hidroxietil)piperazina-1-etanosulfénico  (Hepes), Brij-35,

€O

6:8)
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ditiotreitol (DTT) y Pluronic F-68 se adquirieron en Sigma-Aldrich, Munich,
Alemania. El Tris(hidroximetil)-aminometano (Tris), cloruro de magnesio, NaOH,
HCI 1 M y EDTA se obtuvieron en Merck Biosciences, Darmstadt, Alemania. El
inhibidor de proteasa completo procedia de Roche Diagnostics, Mannheim,
Alemania.
Los compuestos de ensayo se diluyeron a las concentraciones apropiadas en
tampén 1 (Tris-HCI 25 mM, pH 7,4, MgCI2 5 mM, DTT 2 mM, BSA al 0,02% (p/v),
Pluronic F-68 al 0.01% y DMSO al 3%). Se diluyeron PKG1-beta y PKA a
concentraciones de 150 ng/ml y 30 ng/ml, respectivamente, en tampén 2. El
sustrato peptidico y el ATP se diluyeron a concentraciones de 3 pM y 120 uM,
respectivamente, en el tampén 2. Se mezclaron dos pl de la solucién del compuesto
con 2 ul de la enzima diluida en una placa de microtitulacién de pequefio volumen
de 384 pocillos (Greiner, Bio-One, Frickenhausen, Alemania) y la reaccion de la
quinasa se inici6 mediante la adicién de 2 pl de la solucién que contenia sustrato
peptidico y ATP. Después de 60 min de incubacion a 32°C, la reaccién se
interrumpié mediante la adicién de 20 pl de una solucién que contenia Hepes 100
mM-NaOH, pH 7.4, Brij-35 al 0,015% (v/v), EDTA 45 mM y reactivo 1 recubriendo
virutas al 0,227% (Caliper Lifescience Inc, Hopkinton, MA). Después se detecté la
fosforilacién del sustrato peptidico en un instrumento Caliper 3000 esencialmente
como se describe por Pommereau et al. (J. Biomol. Screening 9(5), 409-416, 2004).
Las condiciones de separacion fueron las siguientes: Presion -1,3 psi, voltaje
corriente arriba -1562 V, voltaje corriente abajo -500 V, tiempo de captacién de
muestra 200 ms. En cada placa se procesaron en paralelo controles positivos
(tampdn 1 en Iugér de compuesto) y negativos (tampén 1 en lUgar de compuesto y
tampén 2 en lugar de solucion de quinasa).

Los siguientes productos/compuestos se ensayaron en dicho ensayo
usando la forma respectiva (sal o base libre) obtenida como en los ejemplos
descritos anteriormente y se midieron las siguientes actividades.

Ejemplo N N
Ne Selectividad frente a PKA Selectividad frente a PKG
1 >1000 ’ >1000
>1000 >1000
>1000 >300




Gy

ok

4“‘/ C

L %4

179
Ejemplo :
Ne Selectividad frente a PKA Selectividad frente a PKG

4 >1000 >100
5 >1000 >300
6 >1000 >300
7 >1000 >300
8 >1000 >300
9 >1000 >100
10 >100 >100
11 >300 >10
12 >100 >10
13 >300 >100
14 >100 >100
15 >1000 >300
16 >300 >100
17 >300 >100
19 >100 >100
20 >100 >100
22 >300 >100
24 >1000 >300
25 >1000 >100
26 >1000 >300
27 >100 >10
28 >1000 >1000
29 >1000 >1000
31 >300 >100
32 >1000 >300
34 >300 >10
35 >1000 >100
36 >300 >300
37 >1000 >300
38 >1000 >300
39 >100 >100
41 >10 >10

JL
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Ejemplo
NS Selectivivdad frente a PKA Selectividad frente a PKG

42 >300 >300
44 >1000 >1000
45 >1000 >100
46 >1000 >1000
51 >100 >10
52 >1000 >300
53 >100 ->100
55 >1000 >300
56 >1000 >300
57 >1000 >300
58 >1000 >100
59 >1000 >300
60 >1000 >100
61 >10 >1
62 >1000 >300
63 >1000 >300
64 >1000 >100
66 >10 >10
69 >1000 >300
70 >1000 >1000
77 >1000 >300
82 >1000 >1000
83 >100 >10
84 >100 >10
85 >100 >10
86 >10 >10
87 >1000 >100
88 >10 >10
97 >1000 >300
99 >1000 >100
100 >1000 >1000
109 >300 >100

>
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Ejemplo
N Selectividad frente a PKA Selectividad frente a PKG
110 >300 >100
114 >1000 >1000
116 >100 >10
117 >300 >10
120 >100 >10
121 >100 >10
122 >300 >10
123 >100 >10
124 >100 >10
125 >10 >10
128 >10 >10
129 >100 >10
130 >300 >10
131 >10 >10
132 >100 >10

(&Y
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REIVINDICACIONES
1. Un compuesto de la férmula (1)
Rs Rjs (Ro)n
R L R1o 5
N7 N N
N \R
R7 k7 O ); 13
Ry Ry 6 X
R12 11 )
en la que

R, es H, OH o NH,;

Rs; es H, halégeno, CN, alquilo (C4-Cs), OH, NH, o NHR’;
R, es H, halégeno, hidroxi, CN, alquilo (C-Cs), R’ 0 alquileno (C4-Ce)-R’;
Rs es H, halégeno, CN, alquilo (C4-Cg) 0 R’;

R; es H, halégeno, CN, alquilo (C-Cs), O-alquilo (C4+-Cs), R' 0 SO,-NH;;
Re es H, halégeno o alquilo (C4-Cs);

Rq es

R,

OH,

halégeno,

alquilo (C4-Cg);

O-alquilo (C4-Cg),

alquileno (C4-Ce)-R’,

alquenilo (C,-Cs),

alquinilo (C,-Cg),

alquileno (C4-Cg)-O-R’,

alquileno (C4-Cg)-CH[R'],,

alquileno (C,4-Cs)-C(O)-R,

alquileno (C4-Cg)-C(O)NH,

alquiteno (C4-Ce)-C(O)NH-R’,

alquileno (C4-Cg)-C(O)NH-alquilo (C4-Csg),

alquileno (C4-Cg)-C(O)NJalquilo (C4-Cé)la.

alquileno (C4-Cg)-C(O)N[R'];

alquileno (C4-Cg)-C(O)0-alquilo (C4-Ce),

COOH,

i
(4®)
R
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C(0)0-alquilo (C4-Cg),

C(O)OR,

C(O)-alquilo (C4-C),

C(O)R,

C(O)NH,,

C(0O)-NH-alquenilo (C,-Cg),

C(0)-NH-alquinilo (C,-Cy),

C(O)NH-alquilo (C4-Cs),

C(O)NHR’,

C(0)-NH-alquileno (C;-Cg)-R,

C(O)N[alquilo (C;-Co)JR,

C(O)N[alquilo (C+-Ce)Jz,

C(0O)-alquileno (C4-C¢)-R, 0

C(O)O-alquileno (C4-Cg)-R’;

Re esta ausente;

0 es un alquileno (C4-C,4) unido al anillo de cicloalquilo, donde el alquileno (C4-C,)
forma un segundo enlace con un &tomo de carbono diferente del anillo de
cicloalquilo para formar un sistema de anillos biciclicos,

donde en el sistema de anillos biciclicos opcionalmente uno o dos &tomos de
carbono se reemplazan por un grupo seleccionado independientemente entre O, N-
Ris, S, SO 0 SO;;

o,simysson2, mes3ysesi,omes4ysesO,

Rs es CH,-CH-(CH,), que se une con un CH, al anillo de cicloalquilo y los otros dos
CH; se unen a atomos de carbono diferentes del anillo de cicloalquilo;

y,simes 3yses3, |

Re son dos grupos metileno unidos a atomos de carbono diferentes del anillo de
cicloalquilo, donde los grupos metileno o el grupo CH,-CH-(CHy,), se unen a atomos
de carbono del anillo de cicloalquilo de tal manera que forman un sistema de
adamantano de la férmula

3

w

o

Ja
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en la que L puede unirse a cualquier atomo de carbono secundario o terciario y

en la que el sistema de anillos biciclicos o el sistema de adamantano esta sin
sustituir u opcionalmente sustituido con R.

Ry es

H,

arilo (Cg-Cyq),

O-arilo (Cs-C1y),

O-alquileno (C4-Cg)-arilo (Cs-Cyo), 0

heteroarilo (Cs-Co), donde el arilo (Ce-C10) 0 el heteroarilo (Cs-Cy) esta sin sustituir
0 sustituido.

Ry1 es

H,

alquilo (C4-Cg);

alquileno (C4-Ce)-R',

cicloalquilo (C3-Cs),

heteroarilo (Cs-C1),

heterocicloalquilo (C;-Cs),

arilo (Cg-Cyo);

0 Ri1 ¥y Ryzjunto con el atomo de carbono al que estan unidos forman un anillo
cicloalquilo (C;-Cs) 0 heterocicloalquilo (C5-Cs);

Ry es

alquilo (C4-Cg);

cicloalquilo (C5-Cg),

heteroarilo (Cs-Cy),

heterocicloalquilo (C3-Cg), 0

arilo (Cs-C1);

0 Riz2es H, con la condicién de que r = 2 y el otro Ry, no sea H;
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0 Ry1 y Ry junto con el atomo de carbono al que estan unidos forman un anillo
cicloalquilo (Cs-Cs) 0 heterocicloalquilo (C5-Cs):
Riay Ri4 son independientemente entre si
H,

R,

alquilo (C4-Cg);

alquileno (C4-Cg)-R’,

alquileno (C4-Cs)-O-alquilo (C4-Cs),
alquileno (C4-C¢)-O-R’,

alquileno (C4-Cg)-CH[R’),,

alquileno (C4-Cg)-C(O)-R’,

alquileno (C4-C¢)-C(O)NH,,

alquileno (C4-C¢)-C(O)NH-R’,

alquileno (C4-Cq)-C(O)NH-alquilo (C4-Cq),
alquileno (C4-Ce)-C(O)NJalquilo (C4-Cg)],,
alquileno (C4-Cs)-C(O)N[R'],,

alquileno (C4-Cq)-C(O)O-alquilo (C4-Cs),
C(0)O-alquilo (C4-Cg),

C(O)OR, _

C(O)-alquilo (C4-Cs),

C(O)R’,

C(O)NH-alquilo (C4-Cg),

C(O)NHR',

C(O)N[alquilo (C;-Cg)]R,

C(O)NI[alquilo (C+-Ce)l2,

C(O)-alquileno (C;-C¢)-R’,
C(O)O-alquileno (C4-Cg)-R’, 0

Ri3 ¥ Ry4, junto con el atomo de N al que estan unidos, forman un heterocicloalquilo
(Cs-Cg);

R1s es H o alquilo (C4-Cq);

nes0,1,2 364

mes1,2 364

ses0,1,263;

resto62;

C:s

€.

)
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L es O(CH,)p, S(CH:)p, S(O)(CH2)p, SOx(CH,)p, NH(CH,)p, N-alquil (C1-Cg)-(CH,)p,
N-cicloalquil (C3-Cg)-(CH,)p; o N[alquileno (C+-C3)-R'1-(CHY)p;

pes0,1,2 364;

R’ es

cicloalquilo (C3-Cs),

heteroarilo (Cs-C10),

heterocicloalquilo (C5-Cs),

arilo (Cg-Cyy);

donde en los restos R; a Ry5 el alquilo o alquileno esta sin sustituir u opcionalmente
sustituido una o mas veces con OH, OCH; C(O)OH, C(O)OCHs;, NH,, NHCHs,,
N(CHs),, C(O)NH,, C(O)NHCH; o C(O)N(CHs),;

donde en los restos R; a Ry el cicloalquilo o heterocicloalquilo esta sin sustituir u
opcionalmente sustituido una o méas veces con alquilo (C4-C¢), halogeno, OH,
OCHs, C(O)OH, C(O)OCH;, NH, NHCHs;, N(CHs), C(O)NH,, C(O)NHCH; o
C(O)N(CH)2;

donde en los restos R; a Rys el alquilo o alquileno esta sin sustituir u opcionalmente
sustituido una o mas veces con halégeno;

donde en los restos R; a Rys el arilo (Ce-Cyo) y €l heteroarilo (Cs-Cq0) estan sin
sustituir u opcionalmente sustituidos una o mas veces con un grupo seleccionado
independientemente entre halc’)gend, OH, NO; N; CN, C(O)-alquilo (C4-Ce),
C(O)-arilo (C¢-Cso), COOH, COO-alquilo (C4-Cg), CONH,, CONH-alquilo (C4-Cg),
CON{[alquilo (C4-Ce)],, cicloalquilo (Cs-Cg), alquilo (C4-Cs), alquileno (C;-Cg)-NH-
alquilo (C4-Ce), alquileno (C;-Cq)-NJalquilo (C4-Ce)]2, alquenilo (C,-Cqg), alquinilo
(C2-Ce), O-alquilo (C4-Ce), O-C(O)-alquilo (C-Cs), PO3H,, SO3H, SO,-NH, SO,NH-
alquilo (C4-Ce), SO;NJalquilo (C4-Ce)],, S-alquilo (C4-Ce); SO-aIduiIo (C4-Cs), SO,-
alquilo (C4-Ce), SO,-N=CH-Nlalquilo (C-Cs)],, SFs,

C(NH)(NH), NH,, NH-alquilo (C4-Cs), N[alquilo (C4-Cé)l,, NH-C(O)-alquilo (C;-Cs),
NH-C(O)O-alquilo (C4-Ce), NH-SO,-alquilo (C4-Cs), NH-SO,-arilo (Ce-C1p), NH-SO,-
heteroarilo (Cs-Cy), NH-SO.-heterocicloalquilo (Cs-Csg), N-alquil (C4-C¢)-C(O)-alquilo
(C4-Ce), N-alquil (C4-Cs)-C(O)O-alquilo (C4-Cs), N-alquil (C4-Cé)-C(O)-NH-alquilo (C;-
Ce)l, arilo (Ce-Cyo), alquileno (C4-Ce)-arilo (Ca-Co), O-arilo " (C¢-C4p), O-alquileno
(C4-Ce)-arilo (Cs-Cyo), heteroarilo (Cs-Cio), heterocicloalquilo (C5-Cg),

alquileno (C4-Cq)-heteroarilo (Cs-Cy), alquileno (C4-Ce)-heterocicloalquilo (Cs-Cy),
O-alquileno (C,-Cg)-heteroarilo (Cs-C1o), O-alquileno (C4-Ce)-heterocicloalquilo (Cs-
Ce),

o
o
o
(63
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donde dicho arilo (Ce-Cyg), heteroarilo (Cs-Cio), heterocicloalquilo (C5Cg) o
cicloalquilo (C;-Cs) puede estar sustituido de una a tres veces con un grupo
seleccionado independientemente entre halégeno, OH, NO,, CN, O-alquilo (C4-Cy),
alquilo (C4-Cg), NH,, NH-alquilo (C;-Cs), N[alquilo (C;-Ce)l., SO,CHi;, COOH,
S  C(O)O-alquilo (C4-Cs), CONH,, alquileno (C;-Ce)-O-alquilo (C4-Cs), alquileno
(C4-Ce)-O-arilo (Ce-C1o) u O-alquileno (C4-Ce)-arilo (Ce-Co);
o donde el arilo (Ce¢-C4o) estad sustituido vecinalmente con un grupo O-alquileno
(C4-C4)-0, por lo que se forma, junto con los atomos de carbono a los que estan
unidos los atomos de oxigeno, un anillo de 5-8 miembros; y
10 donde los sustituyentes arilo de los grupos arilo (Ce-Ci0), heteroarilo (Cs-Cyy),
heterocicloalquilo (C;-Cs) o cicloalquilo (Cs-Cg) pueden no estar sustituidos
adicionalmente con un grupo que contiene arilo, heteroarilo, heterocicloalquilo o
cicloalquilo (C3-Cs);
sus formas estereoisoméricas y/o tautoméricas y/o sus sales farmacéuticamente

15  aceptables.

2. Un compuesto de férmula (I) de acuerdo con la reivindicacién 1, en el que R;

es Hy se caracteriza por la férmula (11)

Rs Rs (Rg)n
Rj 7z
N
H R
° Riz2R11
20 ()]
3. Un compuesto de férmula (1) de acuerdo con la reivindicacion 1, en el que R,

es OH y se caracteriza por la férmula (llla)

Rs Rsg
Rj y
Nao I
OH Rg

25
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o de la férmula (lllb)
R4 R5 (Rg) n R
10
R3 = L S /R14
N
HN \R
0 R
8 R12 R11
(Itb)
4, Un compuesto de acuerdo con la reivindicacion 1, en el que R; es NH..
5. Un compuesto de acuerdo con una de las reivindicaciones 1 a 4, en el que

Rs es H, haldgeno, alquilo (C4-Cs) 0 NHR', donde el alquilo (C1-Ce) ¥ R' estan sin

sustituir o sustituidos.

6. Un compuesto de acuerdo con una de las reivindicaciones 1 a 5, en el que
R; es H.
7. Un compuesto de acuerdo con una de las reivindicaciones 1 a 6, en el que

R4 es H, halégeno, alquilo (C4-Cs) o alquileno (C4-C,)-fenilo, donde el alquilo (C4-Ce)

o fenilo esta sin sustituir o sustituido.

8. Un compuesto de acuerdo con una de las reivindicaciones 1 a 7, en el que

R4 es H o halégeno.

9. Un compuesto de acuerdo con una de las reivindicaciones 1 a 8, en el que
Rs es H, halégeno, alquilo (C4-Cg), arilo (Ce-Co), cicloalquilo (C5-Cg) 0 heteroariio
(Cs-Cy0), donde el alquilo (C4-Cs), arilo (Ce-Co), cicloalquilo (C5-Cs) 0 heteroarilo
(Cs-C1o) esta sin sustituir o sustituido.

10. Un compuesto de acuerdo con una de las reivindicaciones 1 a 9, en el que
Rs es H.
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11. Un compuesto de acuerdo con una de las reivindicaciones 1 a 10, en el que
Rz es H, halégeno, alquilo (C;-Cs), O-alquilo (C4-Cs) 0 R’, donde el alquilo (C-Cg) 0

R' esta sin sustituir o sustituido.

12. Un compuesto de acuerdo con una de las reivindicaciones 1 a 11, en el que

R, es H, metilo o cloro.

13. Un compuesto de acuerdo con una de las reivindicaciones 1 a 12, en el que
Rg es H.

14. Un compuesto de acuerdo con una de las reivindicaciones 1 a 13, en el que
Re es

R,

OH,

halégeno,

alquilo (C4-Cg);

alquileno (C4-Cg)-R’,

alquenilo (C,-Cg),

alquileno (C4-Cg)-C(O)NH-R’,

alquileno (C4-Ce)-C(O)NH-alquilo (C4-Cg),

C(0)-OH,

C(O)NH_,

C(O)NH-alquilo (C4-Cs),

C(O)NHR’,

C(0O)-NH-alquinilo (C4-Cs),

C(O)-NH-alquileno (C;-Cg)-R’, 0

C(O)N[alquilo (C4-Ce)]; ,

donde el alquilo (C4-Cs), alquileno (C;-Cs) o R' esta sin sustituir o sustituido.

15. Un compuesto de acuerdo con una de las reivindicaciones 1 a 14, en el que
Re es OH, halégeno, alquilo (C4-Cg), C(O)OH, C(O)NH, u O-CH,, donde el alquilo

(C1-Cs) esta sin sustituir o sustituido.

16. Un compuesto de acuerdo con una de las reivindicaciones 1 a 15, en el que

Rg es alquilo (C4-Cs) sin sustituir o sustituido.
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17. Un compuesto de acuerdo con cualquiera de las reivindicaciones 1 a 16, en
el que Ryp es
H, fenilo, O-fenilo o heteroarilo (Cs-Cs),

donde el fenilo o heteroarilo (Cs-Cs) esta sin sustituir o sustituido.

18. Un compuesto de acuerdo con cualquiera de las reivindicaciones 1 a 17, en
el que Ry es H o fenilo opcionalmente sustituido con alquilo (C4-Ce), F, Cl, Br, OMe
0 CF3

19 Un compuesto de acuerdo con cualquiera de las reivindicaciones 1 a 18, en

el que Ryp es H.

20. Un compuesto de acuerdo con cualquiera de las reivindicaciones 1 a 19, en

el que Ry; es H o metilo.

21. Un compuesto de acuerdo con cualquiera de las reivindicaciones 1 a 20, en
el que Ry, es

alquilo (C4-Ce), donde opcionalmente uno o mas hidrégenos estan sustituidos con
fltor;

cicloalquilo (C3-Cg),

heteroarilo (Cs-Cs), 0

arilo (Cg¢-Co),

donde el cicloalquilo (C3-Cs), heteroarilo (Cs-Cs) 0 arilo (Cs-C1o) esta sin sustituir o
sustituido.

22. Un compuesto de acuerdo con cualquiera de las reivindicaciones 1 a 21, en
el que Rz es

metilo, etilo, propilo, isopropilo, ciclopropilo, trifluorometilo, tiazolilo o fenilo sin
sustituir o sustituido con alquilo (C;-C4) o halégeno.

23. Un compuesto de acuerdo con cualquiera de las reivindicaciones 1 a 19, en
el que Ry; y Ry2forman un anillo de cicloalquilo (C;-Cg) sustituido o sin sustituir.
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24, Un compuesto de acuerdo con una de las reivindicaciones 1 a 23, en el que
Ri3y Ry4 son independientemente entre si

H,

R,

alquilo (C4-Cs);

alquileno (C4-Ce)-R’,

alquileno (C4-Cs)-O-alquilo (C4-Cg),

alquileno (C4-C¢)-O-R’,

C(O)-alquilo (C4-Cs),

C(O)R’, 0

C(O)-alquileno (C-Cs)-R'

C(O)N[alquilo (C4-C)lz,

donde el R’, alquilo (C4-Cs) 0 alquileno (C4-Cs) esta sin sustituir o sustituido, o

Ris ¥ Ry, junto con el dtomo de N al que estan unidos, forman un anillo de
heterocicloalquilo (C5-Cs) sin sustituir o sustituido.

25. Un compuesto de acuerdo con una de las reivindicaciones 1 a 24, en el que
Ris Y R4 son independientemente entre si

H,

alquilo (C4-Cg);

cicloalquilo (C3-Cs),

alquileno (C;-C,)-cicloalquilo (C3-Cg),

alquileno (C,-C4)-heteroarilo (Cs-C+o),

alquileno (C1-C4)—'heterocicloalqu‘ilp (Cs-Cy),

alquileno (C4-Cy)-arilo (Ce-C1o),

alquileno (C4-Cg)-O-alquilo (C4-Cs),

C(0O)-alquilo (C4-Cg), 0

Riz ¥ Ry, junto con el atomo de N al que estan unidos, forman un grupo
heterocicloalquilo (C5-Cg),

donde el alquilo (C4-Cs), cicloalquilo (Cs-Cs), alquileno (C+-C4), heteroarilo (Cs-Cyp),
heterocicloalquilo {C3-Cs) o arilo (Cs-Cro)-esta sin sustituir o sustituido.

26. Un compuesto de acuerdo con cualquiera de las reivindicaciones 1 a 25, en
el que
R1s es H o alquilo (C;-C¢); ¥
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H,

alquilo (C4-Cg);

cicloalquilo (C3-Cs),

alquileno (C4-Cy)-cicloalquilo (C3-Cs),

alquileno (C4-C4)-heteroarilo (Cs-Co),

alquileno (C;-C,)-heterocicloalquilo (C3-Cs),

alquileno (C4-Cy4)-arilo (Cg-C1g), 0

alquileno (C4-C,4)-O-alquilo (C4-Cs),

donde el alquilo (C+-Cs), cicloalquilo (Cs-Cs), alquileno (C4-C4), heteroarilo (Cs-Cyy),
heterocicloalquilo {C3-Cs) 0 arilo (Cs-C+) esta sin sustituir o sustituido.

27. Un compuesto de acuerdo con cualquiera de las reivindicaciones 1 a 26, en
el que

R13 es H o alquilo (C4-Ce) ¥

Ri4 es H, alquilo (C4-Cs) o cicloalquilo (C5-Cs),

donde el alquilo (C4-Cs) o cicloalquilo (C5-Cg) esta sin sustituir o sustituido.

28. Un compuesto de acuerdo con cualquiera de las reivindicaciones 1 a 27, en
el que Ry3 y Ry4 son H.

29. Un compuesto de acuerdo con una de las reivindicaciones 1 a 28, en el que

Re esta ausente o el bicicio o0 adamantano formado con Rs se selecciona entre

Wy

Co

i
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que estan sin sustituir u opcionalmente sustituidos con R,.

30. Un compuesto de acuerdo con una de las reivindicaciones 1 a 29, en el que

Rs esta ausente.

31.  Un compuesto de acuerdo con una de las reivindicaciones 1 a 30, en el que
mes2yses?2.

32. Un compuesto de acuerdo con una de las reivindicaciones 1 a 30, en el que
mes3yses.
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33. Un compuesto de acuerdo con una de las reivindicaciones 1 a 32, en el que

nes0,162.

34. Un compuesto de acuerdo con una de las reivindicaciones 1 a 33, en el que

nesoO.

35. Un compuesto de acuerdo con una de las reivindicaciones 1 a 34, en el que

res1.

36. Un compuesto de acuerdo con una de las reivindicaciones 1 a 35, en el que
L es S(CH;)p, S(O)(CH2)p 0 SO,(CH,)p.

37. Un compuesto de acuerdo con una de las reivindicaciones 1 a 35, en el que
L es NH(CH_)p o N-alquil (C-Ce)-(CH.)p.

38. Un compuesto de acuerdo con una de las reivindicaciones 1 a 35, en el que
L es O(CH,)p.

39. Un compuesto de acuerdo con una de las reivindicaciones 1 a 38, en el que
pesO.
40. Un compuesto de acuerdo con la reivindicacién 1 seleccionado entre el

grupo que consiste en

6-[4-(1 -amino-propil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-[4-(1 -amino-ciclopropiI)-4-feni|—cic|ohexioni]-7-cloro-2H-isoquindlin-1 -0na,
6-{[4-(1-aminopropil)-4-fenilciclohexiljoxi}-7-cloroisoquinolin-1(2H)-ona,
6-[4-(1-amino-butil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,

6-[4-(1 -amino-butil)-4-(4-fluoro-fenil)-ciclo-hexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-propil)-4-(4-bromo-feniI)-ciclohexiloxi]—?-cloro-ZH-isoquinolin-1-ona, ‘
6-[4-(1 -amino-propil)-4-(2-bromo-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-[4-( 1-amino-propil)-4-(4-trif|uorometil-feniI)-ciclo-—hexiloxi]-?-'cloro-zH-isbquinolin;1—
ona,
6-[4-(1-amino-propil)-4—(2-ﬂuoro-feniI)-ciclohexioni]-7-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-propil)-4-(2-cloro-fenil)-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-ona,

6-[4-(1-amino-propil)-4-fenil-ciclohexiloxi]-7-metil-2H-isoquinolin-1-ona,
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6-[4-(1-amino-etil)-4-(4-fluoro-fenil)-ciclo-hexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-2-metil-propil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-3-metil-butil)-4-fenil-ciclohexiloxil-7-cloro-2H-isoquinolin-1-ona,
6-[4-(amino-fenil-metil)-4-fenil-ciclo-hexiloxil-7-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-1 -metil-etil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona,
6-[4-(1-amino-ciclopropil)-4-(2-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona,

6-[4-(1-amino-etil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-1-metil-etil)-4-fenil-ciclo-hexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-(4-[amino(ciclopropil)metil]-4-fenil-ciclohexil}oxi)-7-cloroisoquinolin-1 (2H)-ona,
6-[4-(1-amino-propil)-4-(4-isopropil-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-propil)-4-(3-metoxi)-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-propil)-4-(3-bromo-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-[4-(1-amino-2-metil-propil)-4-(4-ﬂuoro-fenil)—ciclohexioni]-7-cloro-2H-isoquinolin-1-
ona, o
6-[4-(1-amino-propil)-4-fenil-ciclohexiloxi]-4-bromo-7-cloro-2H-isoquinolin-1-ona,

sus formas estereocisoméricas y/o tautoméricas y/o sus sales farmacéuticamente
aceptables.

41. Un compuesto de acuerdo con la reivindicacion 1 seleccionado entre el
grupo que consiste en
cis-6-[4-(1-amino-propiI)-4-(4-ﬂuoro-feniI)-cicIohexiloxi]-?-cloro-ZH-isoquinolin—1-ona,
trans-6-[4-(1-amino-propil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona, |
cis—6-[4-(1-amino-ciclopropil)-4-feniI-ciclohexiloxi]—?-cloro-zH-isoquinolin-1-ona,
cis-6-{[4-(1-amino-propiI)-4-feniIciclohexil]oxi}-?-cloro-zH-isoquinolin-1-ona,
trans-6-[4-(1-amino-propil)-4-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4-(1-amino-butil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
trans-6-{4-(1-amino-butil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4—(1-amino-butil)—4-(4-ﬂuoro-feniI)-cicIo-hexiloxi]-?-cloro—-zH-isoquinolin-1=ona,
trans-6-[4-(1-amino-butiI)-4-(4-ﬂuoro-feniI)-cicIohexioni]-7-c|oro-2H-isoquinolin-1-
ona,
cis-6-[4-(1-amino-propil)-4-(4-bromo-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-

ona,
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cis-6-[4-(1 -amino-propil)-4-(2-bromo-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona,

cis-6-[4-(1-amino-propil)-4-(4-trifluorometil-fenil)-ciclo-hexiloxi]-7-cloro-2H-
isoquinolin-1-ona,

cis-6-[4-(1 —amino-propil)-4-(2-f|uorq-feniI)-cicIohexiloxi]-?-cloro-2H-isoquinolin-1 -ona,
cis-6-[4-(1 -amino-propil)-4-(2-cloro-fenil)-ciclohexiloxi}-7-cloro-2H-isoquinolin-1 -ona,
cis-6-[4-(1-amino-propil)-4-fenil-ciclohexiloxi]-7-metil-2H-isoquinolin-1 -ona,
cis-6-[4-(1 -amino-etif)-4-(4-fluoro-fenil)-ciclo-hexiloxi]-7-cloro-2H-isoquinolin-1-ona,
trans-6-[4-(1 -amino-etil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4-(1 -amino-propil)-4-(3-bromo-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona,

trans-6-[4-(1 -amino-propil)-4-(3-bromo-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona,

cis-6-[4-(1 -amino-propil)-4-(3-metoxi)-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona,

trans-6-[4-(1 -amino-propil)-4-(3-metoxi-fenil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-
ona,
trans-6—[4-(amino-fenil-metiI)-4-(4-fluoro-fenil)-ciclohexioni]-7-cloro-2H-isoquinolin-1 -
ona,

trans-6-{4-(1 -amino-2-metil-propil)-4-fenil-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-ona,
trans-6-[4-(1 -amino-3-metil-butil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
trans-6-[4-(amino-feniI-metiI)-4-feniI-ciclo-hexiloxi]-?-cloro-ZH-isoquinolin-1 -ona,
trans-6-[4-(1-amino-1-metil-etil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-
isoquinolin-1-ona,

cis-6-[4-(1 -amino-ciclopropiI)-4-(2-fluoro-fenil)-ciclohexioni]-7-cloro-2H-isoquinolin-1 -
ona,

cis-6-[4-(1-amino-etil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1 -ona,
cis-6-[4-(1-amino-1 -metil-etil)-4-fenil-ciclo-hexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-(4-[amino(ciclopropiI)metil]-4-feniI-ciclo-hexiI}oxi)-?-cloro-ZH-isoquinolin-1 -ona,
cis-6-[4-( 1-amino-propiI)-4-(4-isopropil-fenil)—ciclohexioni]-7-cloro-2H-isoquinolin-1 -
ona; ’

cis-6-[4-(1 -amino-2-metil-propil)-4-(4-fluoro-fenil)-ciclohexiloxi}-7-cloro-2H-
isoquinolin-1-ona, y

cis-6-[4-(1 -amino-propil)-4-fenil-ciclohexiloxi]-4-bromo-7-cloro-2H-isoquinolin-1-ona,
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sus formas estereoisoméricas y/o tautoméricas y/o sus sales farmacéuticamente
aceptables.

42. Un compuesto de acuerdo con la reivindicacién 1 seleccionado entre el
grupo que consiste en
trans-6-[4-((S)-amino-fenil-metiI)-4-feniI—ciclohexiloxi]-?-cloro-zH-isoquinolin—1-ona,
trans-6-[4-((R)-amino-fenil-metiI)-4-feni|—ciclohexiloxi]—?-cloro-2H-isoquinolin-1—ona,
cis-6-[4-((S)-1 -amino-propil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4-((R)-1-amino-propil)-4-feniI-cicIoheinoxi]-?-cloro-ZH-isoquinolin-1-ona,
cis-6-[4-((S)-amino-ciclopropil-metil)-4-fenil-ciclohexioni]-7-c|oro-2H—isoquinolin-1-
ona,
cis-6—[4-((R)-amino-ciclopropiI-metil)-4-fenil-cic|ohexioni]-7—cloro-2H-isoquinolin-1-
ona,
cis—6-[4-((R)-amino-ciclopropil-metil)—4-feniI-ciclohexioni]-7-c|oro—2H-isoquinoIin-1-
ona,
cis-6-[4-((S)-amino-ciclopropil—metiI)-4-feniI—ciclohexiloxi]-?-cloro-2H-isoquinolin—1 -
ona,

cis-6-[4-((S)-1 -amino-etil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4—((R)-1-amino-etil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-{4-[(8)—amino-(4-ﬂuoro-feniI)-metiI]-ciclohexioni}-7-c|oro-2H-isoquinolin-1-ona,
6-{4-[(R)-amino-(4-f|uoro—feniI)—metil]-ciclohexiloxi}-?-cloro-2H-isoquinolin-1-ona,
cis-6-[4-((R)-1 -amino—propil)-4-feniI-cicIohexiloxi]-?-cIoro-ZH-isoquinolin-1-ona, y
Cis-6-[4-((S)—1-amino-propil)-4-fenil-ciclohexiloxi]-?-cloro—zH-isoquinolin-1-ona,

o sales farmacéuticamente aceptables de los mismos.

43. Un compuesto de acuerdo con la reivindicacion 1 seleccionado entre el
grupo que consiste en
cis-6-[4-(1-amino—propil)-4-piridin-2-i|—cicIoheinoxi]-?-cIoro-ZH-isoquinolin-1-ona,
cis-6-[4-(1-amino-propil)-4-(2,4-diﬂuoro-fenil)—ciclohexioni]-7-cloro-2H—isoquinolin-1-
ona,

cis-6-[4-(1-amino—propil)-4-(4‘-ﬂuoro-—2-metil-feniI)cicIohexioni]-7-cloro-2H-
isoquinolin-1-ona,
cis-6-[4-(1-amino-propil)—4-(3,5-dif|uoro-fenil)—ciclohexiloxi]-?-cloro-zH-isoquinolin-1-

ona,
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cis-6-{4-(1 -amino-propil)-4-(3,4-difluoro-fenif)-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-
ona,

cis-6-[4-(1 -amino-propil)-4-o-tolil-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-ona,
cis-6-[4-(1 -amino-propil)-4-(2-trifluorometoxi-fenil)-ciclohexiloxi]-7-cloro-2H-
isoquinolin-1-ona,

cis-6-[4-(1 -amino-propil)-4-(4-fluoro-3-metoxi-fenil)-ciclohexiloxi]-7-cloro-2H-
isoquinolin-1-ona,

cis-6-[4-(1 -amino-propiI)-4-(3-etoxi-feniI)-ciclohexiloxi]-7-cIoro-2H-isoquinolin-1 -ona,
cis-6-[4-(1 -amino-propil)-4-(3-metoxi-4-metil-fenil)-ciclohexiloxi]-7-cloro-2H-
isoquinolin-1-ona,
cis-6-[4-(1-amino-propil)-4-(3,4-difluoro-fenil)-ciclohexioni]-7—metiI-ZH-isoquinolin-1 -
ona,

cis-6-[4-(1 —amino-propil)—4-(3,5-diﬂuoro-fenil)-ciclohexioni]-?-fluoro-2H-isoquinolin-1 -
ona,

cis-6-[4-(1 -amino-propil)-4-(3,4-difluoro-fenil)-ciclohexiloxi]-7-fluoro-5-metil-2H-
isoquinolin-1-ona,

cis-6-[4-(1 -amino-propil)-4—(3,5-difluoro—feniI)-ciclohexiloxi]-?-metoxi-ZH-isoquinolin-
1-ona,

cis-6-[4-(1-amino-propil)-4-(2-metoxi-fenil)-ciclohexiloxi]-7-cloro-2H isoquinolin-1-
ona,

cis-6-[4-(1 -amino-propil)-4-(4-trif|uoro-metoxi-feniI)-cicIohexiloxi]-?-cloro-2H-
isoquinolin-1-ona,

Cis-6-[4-(1-amino-1 -metiI-etil)—4-(4-fluoro-feniI)-ciclohexiloxi]-?-cloro-ZH-isoquinoIin-
1-ona,

cis-6-[4-(1 -amino-propil)—4-(3,5-difluoro-fenil)-ciclohexioni]-4-ben¢il-7-cloro-2H-
isoquinolin-1-ona,

cis-6-[4-(1 -amino-propil)—4-(3,5-difluoro-feniI)-cicIohexNoxi]—S-cloro—ZH-isoquinolin-1 -
ona,

cis-6-[4-(1 -amino-propil)-4-(3,5-difluoro-fenil)-ciclohexiloxi]-5, 7-dimetil-2H-
isoquinolin-1-ona,
cis-6-[4-(amino-ciclopropiI-metil)-4-(4-ﬂuoro-fenil)-ciclohexioni]-?-cloro-2H—'
isoquinolin-1-ona,

cis-6-[4-(1 -amino-propil)-4-(3-trifluorometil-fenil)-ciclohexiloxi]-7-cloro-2H-

isoquinolin-1-ona,
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cis-6-[4-(1-amino-propil)-4-(3-trifluorometoxi-fenil)-ciclohexiloxi]-7-cloro-2H-
isoquinolin-1-ona,
cis-6-[4-(1-amino-propil)-4-(3-trifluorometoxi-fenil)-ciclohexiloxi}-7-metil-2H-
isoquinolin-1-ona,

cis-6-[4-(1 -amino-propil)-4-(3-trifluorometil-fenil)-ciclohexiloxi]-7-metil-2H-isoquinolin-
1-ona,

cis-6-[4-(1-amino-propil)-4-fenil-ciclohexiloxi]-7-fluoro-2H-isoquinolin-1-ona,
cis-6-[4-( 1-amino-propit)-4-fenil-ciclohexiloxi]-7-fluoro-5-metil-2H-isoquinolin-1-ona,
cis-6-[4-(1 -amino-propil)-4-fenil-ciclohexiloxi}-4-bencil-7-cloro-2H-isoquinolin-1-ona,
cis-4-[1-(1-amino-propil)-4-(7-cloro-1-oxo-1 ,2-dihidro-isoquinolin-6-iloxi)-ciclohexil}-
benzonitrilo, |
cis-3-[1-(1-amino-propil)-4-(7-cloro-1-oxo-1 ,2-dihidro-isoquinolin-6-iloxi)-
ciclohexillbenzonitrilo,

6-[cis-4-(1 -amino-propil)-4-(3-metanosulfonil-fenil)-ciclohexiloxi]-7-cloro-2H-
isoquinolin-1-ona,

6-[(1S,4S,58)-5-(1-amino-propil)-5-fenil-biciclo[2.2. 1 hept-2-iloxi]-7-cloro-2H-
isoquinolin-1-ona,

6-[(1R,4R,5R)-5-(1-amino-propil)-5-fenil-biciclo[2.2.1 }hept-2-iloxi]-7-cloro-2H-
isoquinolin-1-ona,

cis-6-[4-(1 -bencilamino-propil)-4-fenil-ciclohexiloxi]-7-metil-2H-isoquinolin-1-ona,
cis-6-[4-(1 -dietiIamino-propil)-4-fenil-ciclohexioni]-?-metil-2H-isbquinolin-1 -ona,
cis-7-metil-6-[4-(1 -propitamino-propil)-4-(3-trifluorometil-fenil)-ciclohexiloxi]-2H-
isoquinolin-1-ona,

cis-6-[4-(1 -bencilamino-propil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
cis-7-cloro-6-[4-(1 -isobutilamino-propil)-4-fenil-ciclohexiloxi]-2H-isoquinolin-1-ona,
cis-6-[4-(1-butilamino-propil)-4-fenil-ciclohexiloxi]-7-cloro-2H-isoquinolin-1 -ona,
cis-7-cloro-6-{4-[1 -(ciclopropilmetil-amino)-propil]-4-fenil-ciclohexiloxi}-2H-
isoquinolin-1-ona,
cis-6-[4-(2—amino-propiI)—4-(4-fluoro—feniI)-cicIohexiloxi]—7-cloro-2H-isoquinolin-1 -ona,
cis—6-[4-(2-amino-butil)-4-(4-ﬂuoro-fenil)-ciclohexioni]-?-cloro-ZH-isoquinolin-1 -ona,

' cis-6-[4—(1-amino-2—fluoro-etil)-4-(4-f|uoro-feniI)-cicloheinoxi]—?-cIoro—ZH-isoquinolin-

1-ona,
cis-6-[4-(1-amino-3-metoxi-propil)-4-(4-fluoro-fenil)-ciclohexiloxi]-7-cloro-2H-
isoquinolin-1-ona,

6-[3-(1-amino-propil)-3-(4-flucro-fenil)-ciclobutiloxi]-7-cloro-2H-isoquinolin-1-ona, y
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6-[3-(1-amino-propil)-3-(4-fluoro-fenil)-ciclopentiloxi]-7-cloro-2H-isoquinolin-1-ona,
y sus formas estereoisoméricas y/o tautoméricas y/o sus sales farmacéuticamente

aceptables.

44.  Un compuesto de acuerdo con la reivindicacién 1 que se selecciona entre el
grupo que consiste en
cis-1-[4-(7-cloro-isoquinolin-6-iloxi)-»1-(3,4-diﬂuoro-feniI)-ciclohexil]-propilamina,
cis-1-[4-(7-bromo-isoquinolin-6-iloxi)-1 -(3,4-difluoro-fenil)-ciclohexil]-propilamina,
cis-1—[1-(3,5-dif|uoro-fenil)-4-(5,7-dimeti|—isoquinoIin-6-iloxi)-ciclohexiI]-propilamina,
cis-1-[1-(3,5-dif|uoro-fenil)-4-(7-fluoro—5-metil-i'soquinolin-6-iloxi)—ciclohexil]-
propilamina, )
cis-1-[1-(3,4-dif|uoro-fenil)-4—(7-f|uoro-isoquinoIin-6-ioni)-ciclohexil]-propilamina,
cis-1-[4-(7-cloro-isoquinolin-6-iloxi)-1 -(3,5-difluoro-fenil)-ciclohexil]-propilamina,
cis—1-[4-(5-cloro-isoquinolin-6-iloxi)-1-(3,5-difluoro—fenil)-ciclohexil]-propilamina,
cis-1-[4-(7-cloro-isoquinolin-6-iloxi)-1-fenil-ciclohexil]-propilamina, A
cis-1-[4-(5,7-dimetil-isoquinolin-6-iloxi)-1-fenil-ciclohexil]-propilamina,
cis-1-[4-(7-fluoro-isoquinolin-6-iloxi)-1-fenil-ciclohexil]-propilamina,
cis-1-[4-(5-cloro-isoquinolin-6-iloxi)-1-fenil-ciclohexil]-propilamina,
cis-1-[4-(7-fluoro-5-metil-isoquinolin-6-iloxi)-1 -fenil-ciclohexil]-propilamina,.
cis-1-[4-(7-bromo-isoquinolin-6-iloxi)-1-fenil-ciclohexil]-propilamina,
cis-1-[4-(7-metil-isoquinolin-6-iloxi)-1-fenil-ciclohexil]-propilamina,
cis-6-[4-(1-amino-propil)-4-fenil-ciclohexiloxi]-7-cloro-isoquinolin-1-ilamina,
[4-(1-amino-propil)-4-(4-metoxi-fenil)-ciclohexil]-isoquinolin-6-il-amina, y
1-amino-[4-(1 -amino-propil)-4-(4-metoxi-fenil)-ciclohexil]-isoquinolin-6-il-amina,

y sus formas estereoisoméricas y/o tautoméricas y/o sus sales farrhacéuticanﬁen'te

aceptables.

45, Un compuesto de acuerdo con la reivindicacion 1 seleccionado entre el
grupo que consiste en
6-[4-(1-amino-1-fenil-etil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
6-{4-[amino-(4-metoxi»fenil)-metil]-ciclohexioni}-?-cloro-ZH-isoquinolin-‘1~—ona,
6-{4-[amino-(4-f|uoro-feniI)-metil]-cicIohexioni}-7-cloro-2H-isoquinolin-1-ona,
6-[4-(amino-p-tolil-metil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1 -ona, o
6-[4-(amino-fenil-metil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,
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y sus formas estereoisoméricas y/o tautoméricas y/o sus sales farmacéuticamente
aceptables.

46. Un compuesto de acuerdo con la reivindicacion 1 que se selecciona entre el
grupo que consiste en
6-{4-[1-amino-1-(4-fluoro-fenil)-etil]-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-ona,
6-{4-[1-amino-1 -(4-metoxi-fenil)-etil]-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-ona,
6-{4-{1-amino-1-ciclopentil-etil]-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-ona,
6-{4-[1-amino-1-etil-propil]-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-ona,
6-{4-[1-amino-1-ciclopropil-etil]-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-ona,
6-{4-[1-amino-1-n-propil-etil]-ciclohexiloxi}-7-cloro-2H-isoquinolin-1-ona, |
6-[4-(1-amino-propil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona, y
6-[4-(amino-ciclopropil-metil)-ciclohexiloxi]-7-cloro-2H-isoquinolin-1-ona,

y sus formas esterecisoméricas y/o tautoméricas y/o sus sales farmacéuticamente

aceptables.

47. Un compuesto de féormula (1) y/o su sal farmacéuticamente aceptable de

acuerdo con una de las reivindicaciones 1 a 46 para uso como un medicamento.

48. Uso de menos un compuesto de férmula (I) y/o una sal farmacéuticamente
aceptable del mismo de acuerdo con una de las reivindicaciones 1 a 46 para

producir un medicamento.

49. Uso de al menos un compuesto de la  férmula (I) y/o una sal
farmacéuticamente aceptable del mismo  de acuerdo con una de las
reivindicaciones 1 a 46 para el tratamiento y/o prevencion de hipertension,
hipertension pulmonar, hipertensién ocular, retinopatia, glaucoma, trastorno
circulatorio periférico, enfermedad oclusiva arterial periférica (PAOD), enfermedad
cardiaca coronaria, angina de pecho, hipertrofia cardiaca, insuficiencia cardiaca,
enfermedades isquémicas, insuficiencia de érganos isquémicos (lesién de drganos
diana), pulmoén fibroide, higado fibroide, insuficiencia hepatica, nefropatia,
insuficiencia renal, rifién fibroide, glomeruloesclerosis renal, hipertrofia de érganos,
asma, enfermedad pulmonar obstructiva crénica (COPD), sindrome de insuficiencia
respiratoria en adultos, trastornos trombéticos, ictus, vasoespasmo cerebral,

isquemia cerebral, dolor, degeneracién neuronal, lesién en la médula espinal,
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enfermedad de Alzheimer, parto prematuro, disfuncién eréctil, disfunciones
endocrinas, arteriosclerosis, hipertrofia prostatica, diabetes y complicaciones de la
diabetes, sindrome metabdlico, reestenosis de vasos sanguineos, aterosclerosis,
inflamacion, enfermedades autoinmunes, SIDA, osteopatia, infeccion del tracto

digestivo con bacterias, sépsis o desarrollo y progresion de canceres.

50. Uso de un compuesto de foérmula (I) y/o una sal farmacéuticamente
aceptable del mismo de acuerdo con una de las reivindicaciones 1 a 46 para el
tratamiento y/o prevencion de hipertension, hipertension pulmonar, higado fibroide,
insuficiencia hepatica, nefropatia, insuficiencia renal, enfermedad pulmonar
obstructiva crénica (COPD), vasoespasmo cerebral, dolor, lesién de la médula
espinal, disfuncion eréctil, reestenosis de los vasos sanguineos o desarrolio y
progresion del cancer.

51. Uso de un compuesto de férmula () ylo una sal farmacéuticamente
aceptable del mismo de acuerdo con una de las reivindicaciones 1 a 46 para
enfoques curativos asociados con células madre o tratamiento con células madre
pluripotentes inducidas, mejora del reconocimiento o para el tratamiento o
prevencion de depresion, epilepsia, corazon fibroide, necrosis papilar renal,
disfuncion tubulo-intersticial, esclerosis mdltiple, estenosis de vasos o trastornos

lipidicos.

52 Un medicamento que comprende una cantidad eficaz de al menos un
compuesto de formula (1) y/o una sal farmacolégicamente aceptable del mismo de
acuerdo con una de las feivindicaciones 1 a 46, excipiéntes y vehiculos
farmacéuticamente tolerados Y, cuando sea apropiado, aditivos adicionales y/u

otros ingredientes activos.
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Resumen

ISOQUINOLINAS E ISOQUINOLINONAS SUSTITUIDAS EN CALIDAD DE
INHIBIDORES DE LA RHO-QUINASA

5
La invencién se refiere a isoquinolinas e isoquinolinonas sustituidas de la
formula (1)
Rs Rsg
Rj yZ
N
R4 Rg

10  dtiles para el tratamiento y/o prevencién de enfermedades asociadas con la Rho-
quinasa y/o la fosforilacién mediada por la Rho-quinasa de la fosfatasa de miosina
de cadena ligera, y a composiciones que contienen dichos compuestos.
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Reivindicacion(es):

1. Un compuesto de la formula (1)

Ry

en la que

R1esH, OH o NHy;

Rs es H, haldgeno, CN, alquilo (C1-Cs), OH, NH2 0 NHR';

R4 es H, halogeno, hidroxi, CN, alquilo (C4-Ce), R’ 0 alquileno
(C1-Ce)-R’;

Rs es H, halogeno, CN, alquilo (C1-Cs) 0 R’;

Ry es H, haldgeno, CN, alquilo (C+-Cs), O-alquilo (C1-Ce), R' 0
SO:2-NHz;

Rs es H, haldgeno o alquilo (C+-Ce);

Rees

R,

OH,

halégeno,

alquilo (C1-Cs);

O-alquilo (C1-Ce),

alquileno {C+-Ce)-R’,

alquenilo (C2-Cs),

alquinilo (C2-Ce),

alquileno (C+-Cs)-O-R’,
alquileno (C+-Ce)-CH[R' ]z,
alquileno (C4-Cs)-C(O)-R’
alquileno (C1-Cs)-C( )NHz,
alquiteno (C+-Cs)-C(O)NH-R’,
alquileno (C1-Cs)-C(O)NH-alquilo (C1-Ca),
alquileno (C+-Cs)-C{O)NJalquilo {C+-Ce)l,
alquileno (C1-Ce)-C(ON[R')2;
alquiteno (C1-Cs)-C(0)O-alquilo (C1-Ce),
COOH,

C(0)0-alquilo (C1-Cs),

C(O)OR,
C(0})- alquulo (C+-C),
C(O)R,,
C(O)NHz,
C(0)-NH-alquenilo (C2-Cs),
C{0)-NH-alquinilo {C2-Cs),

)NH-alquilo (C1-Cs),

)NHR',

)-NH-alquileno (C1-Ce)-R’
N[alquilo (C1-Ce)]R’,
)

()
C(©
Clo
€0
C(o
C(O)N[alguilo (C1-Cs)]2,

C(0)-alquileno (C1-Ce)-R’, 0

C(0)0-alquileno (C1-Ce)-R’;

Rs esta ausente;

o es un alquileno (C4-Ca) unido al anillo de cicloalquilo, donde
el alquileno (C1-C4) forma un segundo enlace con un atomo de
carbono diferente del anillo de cicloalquilo para formar un
sistema de anillos biciclicos,

donde en el sistema de anillos biciclicos opcionalmente uno o
dos atomos de carbono se reemplazan por un grupo
seleccionado independientemente entre O, N-Ris, S, SO o
SOz,

o,simysson2, mes3ysest,omesdysesO,

Rs es CH2-CH-(CH2)2 que se une con un CHz al anillo de
cicloalquilo y los otros dos CH2 se unen a atomos de carbono
diferentes del anillo de cicloalquilo;

y,simes3yses3,

Rs son dos grupos metileno unidos a &tomos de carbono
diferentes del anillo de cicloalquilo, donde los grupos metileno
0 el grupo CHz-CH-(CH2)2 se unen a atomos de carbono del
anillo de cicloalquilo de tal manera que forman un sistema de
adamantano de la formula

en la que L puede unirse a cualquier atomo de carbono
secundario o terciario y

en la que el sistema de anillos biciclicos o el sistema de
adamantano esta sin sustituir u opcionalmente sustituido con
Ra.

Rues

H,

arilo (Cs-C10),

QO-arilo (Cs-Cra),

O-alquileno (C1-Ce)-arilo (Cs-C10), 0

heteroarilo (Cs-C10), donde e! arilo (Ce-Cio) 0 el heteroarilo (Cs-
C1o) esta sin sustituir o sustituido.

Rt es

H,

alquilc (C1-Cs);

alquileno (C1-Cs)-R

cicloalquito (C3-Cs),

heteroarilo {Cs-C1a), ...
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PATENTE DE INVENCION 1 MODELO DE UTILIDAD | | Art. 33 Decisi6n 486/00

fhm

Indicacion que se solicita una patente ‘

Datos de identificacion del solicitante o de la persona que presenta la solicitud
Descripcion de la invencion

Dibujos de ser estos pertinentes

Comprobante de pago de las tasas establecidas (de ser el caso formato de descuento)

Completa :] ' Incompleta [ |

PATENTE DE INVENCION PCT MODELO DE UTILIDADPCT [ | Art. 33 Decision 486/00

Circular Unica

Indicacion que se solicita una PCT
Datos de identificacion del solicitante o de la persona que presenta la solicitud

Copia de la solicitud en espafiol, tal como fue presentada inicialmente (capitulo descriptivo,
reivindicatorio, resumen)

Dibujos de ser estos pertinentes
Comprobante de pago de las tasas establecidas (de ser el caso formato de descuento)

Completa Incompleta [:—_—]

¢ ] b

DISENO INDUSTRIAL [ ] (Art. 119 Decisién 486/00)

Il

Indicacion que se solicita disefio industrial
Datos de identificacion del solicitante o de la persona que presenta la solicitud

Representacion gréfica y fotografica del Disefio Industrial o muestra del material que incorpora
el disefio

Comprobante de pago de las tasas establecidas

Completa [ ] Incompleta I:I

ESQUEMA DE TRAZADO L] (Art. 92 Decisién 486/00)

Il

Indicacién que se solicita un esquema de trazado

Datos de identificacion del solicitante o de la persona que presenta la solicitud
Representacion grafica de un esquema de trazado

Comprobante de pago de las tasas establecidas

Completa [ | Incompleta [ |
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Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la Decision 486 de la
Comision de la Comunidad Andina, articulo 27 del Tratado de Cooperaciéon en Materia de Patentes (PCT), regla
51 bis del Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene la copia del documento en que consta la cesién del derecho a la patente del inventor al
solicitante o a su causante, conforme a lo establecido por el articulo 26 literal k) de la Decision 486 de la
Comisidon de la Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos deberan
legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del Cédigo de Procedimiento Civil.
Cuando se trate de las declaraciones a que hace referencia la Regla 4.17 ii) del Tratado de Cooperacion en
Materia de Patentes PCT., el alcance de las tales declaraciones se determinara segun indiquen claramente una
cesion de derechos del inventor al solicitante o su causante, de conformidad con lo dispuesto en el numeral
5.2.15 del Capitulo Quinto, Titulo X de la Circular Unica de Superintendencia de Industria y Comercio.

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le requiere para que dentro del término
de dos meses siguientes a la fecha de notificacién del presente oficio, complete los requisitos anteriormente
enunciados. En caso de no dar cumplimiento al presente requerimiento, fa solicitud se considerara abandonada y
perdera su prelacién.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del capitulo quinto del titulo
primero de la Circular Unica No.10 de 2001.
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