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Comprobante de pago de la tasa de presentacion de la solicitud por $ 482.000.00.
Comprobante de pago por reivindicacién de prioridad. ‘

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
juridica.

Poderes, si fuere el caso.

Documento de cesion del inventor al solicitante o a su causante.

Declaraciones.

Copia de la solicitud internacional. (Resurnen, descripcion, reivindicaciones, dibujos)
Traduccién de la solicitud internacional al castellano. (Resumen, descripcion, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.

Traduccion del examen preliminar efectuado por la IPEA.
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Arte final 12x12

De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el
extranjero por el mismo titular o su causante, relacionadas parcial o totalmente con la invencion
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Representacion y Poder con autenticacién notarial y
Apostille para patentes, modelos de utilidad,
disefios industriales, marcas de fibrica, nombres
comerciales, enseiias, nombres de dominio, lemas
comerciales, licencias.

Representation and Power-of- Attorney with notarial
authentication and Apostille for patents, utility
models, industrial designs, trademarks, commercial

names, trade emblems, domain names, slogans,
licenses. ]
REPRESENTACION Y PODER REPRESENTATION AND POWER- OF- ATTORNEY
. . . 29
o (nosotrog). abajo firmado (s)/1 (we), the undersigned T2
N. V. ORGANON =
Domiciliado (S) En/Of Kloosterstraat 6, 5349 AB Oss, The Netherlands

&

por el presente nombramos a EMILIO FERREROQ, tpa, 31929; LUZ

CLEMENCIA DE PAEZ, tpa. 23555 y DANIEL PENA, tpa. 65.620,

domiciliados en la Carrera 4° N° 72_35, Bogotd, Colombia, en
obedecimiento a lo dispuesto en el pardgrafo lo del Articulo 543 del
Cédigo de Comercio, ¢l primero como principal y los demds como
suplentes, en su orden, como mis (nuestros) representantes en todos los
asuntios de propiedad industrial con facultad para recibir notificaciones y
nombrar apoderados judiciales o extrajudiciales. El primer representante
suplente reemplazard al principal en caso de ausencia o impedimento
temporal o definitivo de aquél. La misma regla se aplicard cuando ¢l
segundo representante suplente haya de reemplazar al primero, o el
tercero al segundo. En tales casos, el representante principal, o el
primero, o segundo suplente, en su caso, o ambos, declarardn su
intencién de no ejercer la representacidn mediante declaracion
autenticada por Notario Publico en Colombia, o por Notario u otro
Eugcionario Plblico, o Cansul de Colombia, en el extranjero; y si se
Q'e de impedimento, con el certificado respectivo. Si alguno de los
nombrados faltare definitivamente, el siguiente tomar4 su lugar. Cuando
ensare la ausencia o impedimento del representante principal, o de su
primero o segundo suplentes, en su caso, podrin cjercer la
representacion, en su orden, uno u otros seglin el caso, asumiéndola por
¢l solo hecho de ejercerla, cesando en ese momento el gjercicio de la
representacion por el primero, segundo o tercer suplente en su caso.

Ademis, confiero (conferimos) poder a los abogados arriba nombrados,
para obtener la proteccién de mi (nuestra) propiedad industrial y contra la
competencia desleal, a cuyo efecto antorizo (amos) a los dichos
apoderados para que me (nos) representen ante cualesquiera entidades o
personas, ejerzan ¢ no jurisdiccidn, especialmente ante las del orden

© CAVELIER ABOGADOS
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in due compliance with the terms of paragraph 1st. of article 543 of th
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 3192¢
LUZ CLEMENCIA DE PAEZ, tpa. 23555 and DANIEL PENA, tp:
65.620, domiciled at Carrera 4* N° 72_33, Bogotd, Colombia, the first a
principal and the others as alternates, in the order of their appointment, a
our representatives for all indusirial property matters with faculty t
receive notifications and to appoint attorneys in and out of Court. The firs
alternate shall replace the principal in case of his absence or of tempor:
or definitive impediment. The same rule will apply when the secon
alternate representative is to replace the first one, or when the third is t
replace the first or second aliernates in their turn, or both of them, seconc
In such cases, the principal representative, or the first or second alternate
in their turn, or both of them, shall state their intention not to act a
representatives through a declaration given before a Notary Public i
Colombia, or before a Notary or another Public Official or a Colombia
Consul abroad; and in case of impediment, the appropriate certificate sha
suffice. If any of the -appointees were to be definitely absent, th
following altemnate shall take his place. "When the absence or impedimer
of the principal representative, or of the first or second alternate in thei
turn ceases, the representation can be taken again in their sequence, by th
principal, the first or second alternate depending on case, and the mer
fact or its gxercise will suffice. The exercise of the representation by th
first, seconid or third alternates in their tum shall end at such time.
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tivo, contencioso_.administrativo y judicial, asi como los

tribunales de arbitramento, en todo l}\concemie_nte a los siguientes

i6n voluntaria; y el registro de licencias de uso de esos derechos;
acciones de competencia desleal, proteccién del consumidor,

medidas cautelares, concesifn de licencias, la tutela, la
proteccion de secretos industriales, y‘ en general los juicios civiles,
, administrativos o contencioso_wradministrativos relacionados con

estos |derechos; acciones y procesos que promovamos O S€ nos
promuevan, Y para que en todos los asuntos arriba determinados, puedan

sustitfir este mandato, transigir, conciliar, admitir los hechos del proceso,
desistir, cancelar, recibir, renunciar, y ratificar los actos de agentes

oficiosos. J
|

|

por/by Dr. P.N.M. Konings
| Holder of P -
Signature

Firma N.V. Organon
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Dado y firmado hoy/Given and signed this August 22, 2007 !
/ en/in Oss, The Netherlands i

< Dr.AJH. Pegt |
\ Holder of Proxy ]

“rlgnature

\
administrative, administrative contentious and judicial, as well as béfor
Arbitration Court, in all matters concerning the following: a) Obtainmer
of .patepts; utility models and industrial designs; the registra:Lon <
trademarks, collective, defensive and service marks, slogans, commerciz
names, trade emblems, domain names, vegetal -varieties an
denominations of origin; its renewal, assignment, change of n ‘me c
domicile, voluntary cancellation; and the registration of licenses o; use ¢
the above rights; b) Actions of unfair competition, protectionto th
consumer, oppositions or observations, administrative or | Cow
cancellation, nullity, infringement, granting of licenses, the action for wr.
mandamus, the protection of trade secrets, and in general the civil, pena
and administrative suits relating to those rights; actions and suit
instituted by me (us) or against me (us). And that in all the above matter
they may substitute this Power of Attorney, compromise, conciliate, adm
the facts of the case, desist, cancel, receive, resign, and ratify acts pone b
representatives without a power of attorney. i
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NOCARIXL. CERTIFICATION (COMPANY)

CERTIFICACION NOTARIAL (SOCIEDAD)
\ BY "MAKELAAR"

MAKELAAR ' "
El infrascrito Notario/Certifica: Que la firma que antecede de The undersign% certifies: That the preceding signature S
P.N.M. KONINGS & A.J.H.PEGT of

P.N:M. KONINGS & AiJ.H. PEGT

es auténtica; que el signatarié desempefia actualmente el cargo [A¥S authentic, that the signatoﬁently acts in the position of
de apodékados Holder of Proxy
delacompaiiia __ V. Organon . of the company _N.V. Qrgancon

-

L]
sociedad que actualmente existe y estd organizada de acuerdo a

las leyes de Paises Bajos The Netherlands

que la direccién de dicha compafifa es that the address is Kioosterstraat 6, 5349 AB (ss,
Kloosterstraat 6, 5349 AB 0Oss, Holanda The Netherlands

a company currently existing and organized under the laws of___

—

S ;
y que- el signatario fiendfacultad para otorgar este documento.

and that the signatogg hassthe power to grant this document.
"MAKELAAR" s v

The ¥atacyg Public is aware and attests to the above facts upon

examination of the corresponding documents.

Given and signed in_Bussum, The Netherlands

Todos los hechos anteriores le constan por haber examinado los
documentos respectivos y de todo ello da fe.

%y firmado en
El

30 Agosto 2007

~ APOSTILLE
Convention de La Haye du 5 octobre 1961

1. Pais: LOS PAISES BAJOS Fmmiarenns o
El presente documento plib SEXTQ (E)

£ BOGOTA, HATO COMSTAR QUE L 4

‘ 2. Hasido firmado por: B.G. '°_?¢§’3'E‘.;;"’é’;€j.‘;;‘f..?{;ﬁ;g:;c-NAL
3. " Actuando en calidad de: m Wimerken;
modellen te Bussum

4. Y esta revestido del sello/ti
B.G.H. Pieterse
Certificado

5. En Amsterdam

6. Eldia31 Augustus 2007

7. <Llertificado por el Secretario Judiciaflilel
de Distrito Amsterdam

8. Conelno: PR

9. Selladoftimbrado ~ = ™ &
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(54) Title: 4-PHENYL-5-0X0-1,4,5,6,7,8-HEXAH YDROQUINOLINE DERIVATIVES THE TREATMENT OF INFERTILITY

R4 (57) Abstract: The present invention relates to 4-phenyl-5-0x0-1,4)5,6,7,8-hexahydroquinoline

[ derivm:ivas1 according to Formula I, Formula I or a phmmac%uti%ally acceptable salt thereof,
X'Y wherein R is (1I-6C)alkyl, (2-6C)alkenyl or (2-6C)aDeynyl; R', R are independently halogen,
(1-4C)allcyl (2-4C)alkenyl, (2-4C)- alkynyl, (1 -4C)aBcoxy, (3-4C)a1kenyloxy or (3-4C)alkyny-
loxy; R'is phenyl or (2-5C)- heteroaryl, both substituted with R and optionally substituted on
the (hetero)aromatic ring with one or more substituents selected from hydroxy, amine, halogen,
nitro, trifluoromethyl, cyano, (1-4C)alkyl, (1-4C)alkoxy , (1-4Calkylthio and (di)(]-{!C)— alky-
lamino. The invention also relates to pharmaceutical compositions comprising said derivatives,
as well as to the use of these 4-phenyl-5-0x0-), 4,5,6, 7,8-hexahydro- quinoline derivatives in
therapy, more specifically for the treatment of infertility
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The presen r invention relates to 4-phenyl-5-0x0-1,4,5,6,7,8-hexabydroquinoline
denvatlves, 0 pharmaceutical compositions comprising the same and to the use of said
derivatives the manufacture of medicaments for the treatment of infertility.

Gonadotropi‘h:s serve important functions in a variety of bodily functions including
metabolism,s temperature regulation and the reproductive process. Gonadotropins act on
specific gonadal cell types to initiate ovarian and testicular differentiation and
steroidogenésis. The pituitary gonadotropin FSH (follicle stimulating hormone) for

example pla‘ys a pivotal role in the stimulation of follicle development and maturation

whereas L]F‘I (luteinizing hormone) induces ovulation (Sharp, R.M. Clin Endocrinol.
33:787-807 | 1990; Dorrington and Armstrong, Recent Prog. Horm. Res. 35:301-
342,1979). 1Cun'ently, FSH is applied clinically for ovatian stimulation i.c. ovarian
hyperstimul‘ation for in vitro fertilisation (IVF) and induction of ovulation in infertile
a_novulator;‘( women (Insler, V., Int. J. Fertility 33:85-97, 1988, Navot and Rosenwaks,
J. Vitro Fe‘}t. Embryo Transfer 5:3-13, 1988), as well as for male hypogonadism and

male mfen#ty

The gonadotropin FSH is released from the anterior pitnitary under the influence of
gonadon-ol%bin-relmsing hormone and estrogens, and from the placenta during
pregnancy. In the female, FSH acts on the ovaries promoting development of follicles
and is th | major hormone regulating secretion of estrogens. In the male, FSH is
responsible for the integrity of the seminiferous tubules and acts on Sertoli cells to
support gametogenesis. Purified FSH is used clinically to treat infertility in females and
for some ‘rcypes of failure of spermatogenesis in males. Gonadotropins destined for
therapeutic purposes can be isolated from human urine sources and are of low purity
(Morse - e‘f al, Amer. J. Reproduct. Immunol. and Microbiology 17:143, 1988).
Altematix?{ely, they can be prepared as recombinant gonadotropins, Recombinant
human F$H is available commercially and is being used in assisted reproduction

(Olijve etﬁal. Mol. Hum. Reprod. 2:371, 1996; Devroey et al. Lancet 339:1170, 1992).

&
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The actions of the FSH hormone are mediated by a specific plasma membrane receptor
that is a member of the large family of G-protein coupled receptors. These receptors
consist of a single polypeptide with seven transmembrane domains and are able to

interact with the Gs protein, leading to the activation of adenylate cyclase.

The FSH receptor is a highly specific target in the ovarian follicle growth process and
is exclusively expressed in the ovary. Blocking of the receptor or inhibiting the
signalling which is normally induced aftef\ FSH-mediated receptor activation will
disturb follicle development and thus ovulation and fertility. Low molecular weight
FSH antagonists could form the basis for x;ew contraceptives, while low molecular
weight FSH agonists can be used for the same clinical purposes as native FSH, i.e. for
the treatment of infertility and for ovarian hyperstimulation on behalf of in vitro
fertilisation.

Low molecular weight FSH mlmetlcs with agonistic properties were disclosed in the
International Application WO 2000/08015 (Applied Research Systems ARS Holding
N.V.) and in WO 2002/09706 (Affymax Research Institute).

Certain tetrahydroguinoline derivatives héve recently been disclosed in the

International Application WO 2003/004028 (AKZO NOBEL N.V.) as FSH modulating
|

substances, either having agonistic or antagonistic properties.

There remains a need for low molecular weight hormone mimetics that selectively

activate the FSH receptor.

To that aim the present invention provides 4-phenyl-5-0x0-1,4,5,6,7,8-
hexahydroquinoline derivatives of general formula I
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ora phannace‘utically acceptable salt thereof, wherein
R is (1-6C)alky], (2-6C)alkenyl or (2-6C)alkynyl; |
R? R® are ind;ependently halogen, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)-
alkoxy, (3—4('#)a.lkenyloxy or (3-4C)alkynyloxy; ‘
5 R%is phenyl ﬁ‘)r (2-5C)heteroaryl, both substituted with R” and optionally substituted on {
the (hetero)a;"omatic ring with one or more substituents selected from hydroxy, amino, \
halogen, niui), trifluoromethyl, cyano, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylthio and ' 3
(di)(1-4C)alkylamino; |
R’isH, (IAC)alkylthm (1-4C)alkylsulfonyl, ( di)(1-4C)alkylamino , R¥*R’-amino,
10 RYRY- ammI ocarbonyl, RR"*-amino(1-4C)alkylcarbonylamino, R**R*-amino-(1-4C)-
alkyl, R'® -oxy, R'7R'®-aminocarbonyl(1-4C)alkoxy, R*-oxy(1-4C)alkyl, R'>-oxy-
carbonyl(1 -4C)a]ky1 R¥R?*'.aminosulfonyl, R%-oxysulfonyl, aminoiminomethyl,
(d( -4C)a]kylamm01mmomethyl or (2-6C)heterocycloalkyliminomethyl, trifluoro-
methylsulfonyl R*-oxycatbonyl, R*-carbonyl or R®R**-aminocarbonyl;
15 RlisHor (ﬂ-40)alkyl
R is (1 —4C)a]kylsulfonyl, (1-6C)alkylcarbonyl, (2-6C)alkenylcarbonyl, (2-6C)-
alkynylcar?onyl (S-GC)cycloalkylcmbonyl (3-6C)cycloalkyl(1-4C)alkylcarbonyl,
(1~4C)alkoxycarbony1 (3-4C)akkenyloxycarbonyl, (3-4C)alkynyloxycarbonyl,
(d1)(1—4C)#]kyla1mnocarbonyl (2-6C)heterocycloalkylcarbonyl, (5-8C)alkyl, (3-6C)-
20 cycloalkle} (3-6C)cycloalkyl(1-4C)alkyl, (di)(1-4C)alkylamino(2-4C)alkyl, (2-6C)-
heterocycl%)alkyl(ZAC)alkyl or phenylcarbonyl, phenylsulfonyl, phenyl(1-4C)-
alkoxy(l-/‘}C)aJkylcarbonyl, phenyl(1-4C)alkyl, (2-5C)heteroatylcarbonyl, (2-5C)-
heteroarylsulfonyl, (2-5C)heteroaryl(1-4C)alkyl, optionally substituted on the
(hetero)ax%)matic ring with one or more substituents selected from hydroxy, amino, ’
25 halogen, 1%&11'0, trifluoromethyl, cyano, (1-4C)alkyl, (1-4C)alkoxy or (di)(1-4C)- i
alkylamino;
R is H or (1-4C)alkyl;
R'is hyﬁ&:oxy(ZAC)a]ky], amino(2-4C)alkyl, (1-4C)alkoxy(2-4C)alkyl or (di)-(1-4C)-
akyhmi#O(ZAC)amyl; or
30 R'R" in R'’R"-aminocarbonyl may be joined in a (4-6C)heterocycloalkeny! ring or a
(2-6C)he$terocycloa]kyl ring substituted with one or more substituents selected from (1-
4C)a1ky§!!, (1-4C)alkoxy(1-4C)alkyl and hydroxy(1-4C)alkyl;
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R, R® are independently H, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-6C)-
cycloalkyl, hydroxy(2-4C)alkyl, (1-4C)alkoxy(2-4C)alkyl, (3-6C)cycloalkyl-(1-4C)-
alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl, amino(2-4C)alkyl, (di)(1-4C)alkylamino-
(2-4C)alky] or phenyl(1-4C)alkyl, (2-5C)heteroaryl(1-4C)alkyl, optionally substituted
on the (hetero)aromatic ring with one or more substituents selected from hydroxy,
amino, halogen, nitro, trifluoromethyl, cyano, (1-4C)alkyl, (1-4C)alkoxy and
(di)(1-4C)alkylamino; or

R“R" in R”R®.amino(1-4C)alkylcarbonylamino may be joined in a (4-6C)hetero-
cycloalkenyl ring or a (2-60)heterocycloalkyl ring, optionally substituted with one or
more substituents selected from (1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl and hydroxy-
(1-4C)alkyl;

R™ R' are independently H, (1-6C)alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl, (3-6C)-
cycloalkyl(1-4C)alkyl, (1-4C)alkoxy(2-4C)alkyl, hydroxy(2-4C)alkyl, (di)(1-4C)-
alkylamino(2-4C)alkyl, amino(2-4C)alkyl, (1-4C)alkoxycarbonyl-(1-4C)alkyl, (1-6C)-
alkylcarbonyl, (3-6C)cycloalkylcarbonyl, (1-4C)alkoxycarbonyl, (3-4C)alkenyloxy-
carbonyl, (di)(1-4C)alkylaminocarbonyl, (2-6C)heterocycloalkylcarbonyl or (2-5C)-
heteroaryl(1-4C)alkyl, phenyl(1-4C)alkyl,(2-5C)heteroarylcarbonyl, phenylcarbonyl,
optionally substituted on the (hetero)aromatic ring with one or more substituents
selected from hydroxy, amino, halogen, nitro, trifluoromethyl, cyano, (1-4C)alkyl or
(1-4C)alkoxy, (di)(1-4C)alkylamino; or

R“RY in R“R"-amino(1-4C)alkyl may be joined in a (4-6C)heterocycloalkenyl ring
or a (2-6C)heterocycloalkyl ring, optionally substituted with one or more substituents
selected from (1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl and hydroxy(1-4C)alkyl;

R'€ is (2-6C)heterocycloalkyl(1-4C)alkyl, (di)(1-4C)alkylamino(2-4C)alkyl, (2-4C)-
alkoxy(1-4C)alkyl, hydroxy(2-4C)alkyl, amino(2-4C)alkyl, hydroxycarbonyl(1-4C)-
alkyl, (1-4C)alkoxycarbonyl(1-4C)alkyl, (1-4C)alkoxycarbonyl, (3-4C)alkenyloxy-
carbonyl, (34C)alkynyloxycarbonyl, (di)(1-4C)alkylaminocarbonyl, (2-6C)hetero-
cycloalkylcarbonyl, or phenyl(1-4C)alkyl, (2-5C)heteroaryl(1-4C)alkyl, optionally
substituted on the (hetero)aromatic ring with one or more substituents selected from
hydroxy, amino, halogen, nitro, trifluoromethyl, cyano, (1-4C)alkyl, (1-4C)alkoxy and
(di)(1-4C)alkylamino;

RY R'® are independently H, (1-6C)alkyl, (3-6C)cycloalkyl(1-4C)alkyl, (1-4C)-

K
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alkoxy(ZAC)aJicyl, hydroxy(2-4C)alkyl, amino(2-4C)alkyl, (di)(1-4C)alkylamino-~
(2-4C)alkyl, (2%60)heterocycloalkyl(2—40)alkyl, or phenyl(1-4C)alkyl, (2-5C)- i
heteroaryl(1-4C)alky}, optionally substituted on the (hetero)aromatic ring with one or
more substituei“ns selected from hydroxy, amino, halogen, nitro, trifluoromethyl, cyano, |

5 (1-4C)alkyl, (1}-4C)a1koxy and (di)(1-4C)alkylamino; or |
R'R™® in R'R'®-aminocarbonyl(1-4C)alkoxy may be joined in a (4-6C)hetero- |
cycloalkenyl ring or a (2-6C)heterocycloalkyl ring, optionally substituted with one or |
more substim%nts selected from (1-4C)alkyl, (1-4C)alkoxy(1-4C)alky] and hydroxy- f
(14C)alkyl; |

10 R¥isHor(l -“LGC)a]kyl;

R®R* are in‘t‘iependently H, (1-6C)alkyl, (1-6C)alkenyl, (1-6C)alkynyl or (1-4C)-
mow(140)ml; or
R¥R? in Rm#{n-aminomﬂfonyl may be joined in a (4-6C)heterocycloalkenyl ring or 2 ‘ .
(Z-GC)hetero%:ycloalkyl ring, optionally substituted with one or more substituents 3
15 sclected ﬁ-on‘? (1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl and hydroxy- (1-4C)alkyl;
X is O or N-R;
¥ is CHy, C(0) or SOz ‘
Z is CN or NO2; | |
R is B, (14C)allyl; |
20 R® R*are Fndependenﬂy H, (14C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (3-6C)cyclo-
alkyl, (3-6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl, (2-6C)heterocycloalkyl-
( -4C)a]kyl+‘ (1-4C)alkoxycarbonyl(1-4C)alkyl, (di)(1-4C)alkylaminocarbonyl(1-4C)-
alkyl or phefnylaminocarbonyl(l-40)alkyl, (2-5C)heteroarylaminocarbonyl(1-4C)alkyl,
phenyl, (2-5C)heteroaryl, phenyl(1-4C)alkyl, (2-5C)heteroaryl(1-4C)alkyl, optionally \
25 substituted iat the (hetero)atom with one or more substituents selected from hydroxy, ‘
amino, halogen, itro, rifluoromethyl, oyano, (1-4C)alkyl, (2-4C)alkeny, (2-4C)- |
alkynyl, (1-4C)alkoxy and (di)(1-4C)alkylamino; or |
RZR? in R®R*-aminocarbonyl may be joined in a (4-6C)heterocycloalkenyl ring or a
(2-6C)heterocycloalkyl ring, optionally substituted with one or more substituents
30 selected fr‘}pm (1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl and hydroxy- (1-4C)alkyl; with
the provis%) that the compounds of formula I wherein X is O, R* is phenyl and R” is
selected fn‘Lom H, (1-4C)alkylthio, (1-4C)alkylsulfonyl, di(1-4C)alkylamino, R*-
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oxycarbony), R?-carbony! and R”R*-aminocarbonyl, and the compounds of formula I
wherein X is O, R* is (2-5C)heteroaryl and R is H or (di)(1-4C)alkylamino, are
excluded.

The 4-pheny1-5-oxo-1,4,5,6,7,8-hexahydroquinoline derivatives according to the
present invention are potent FSH receptor activators and can be used for the same
clinical purposes as native FSH since they behave like agonists, with the advantage that
they may be prepared synthetically, may display altered stability properties and may be
administered differently.

Thus, the FSH-receptor agonists of the present invention may be used for the treatment
of fertility disorders e.g. controlled ovarian hyperstimulation and IVF procedures.

The term (1-4C)alkyl as used in the definition means a branched or unbranched alkyl
group having 1-4 carbon atoms, being methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl and tert-butyl.

The term (1-6C)alkyl means a branched or unbranched alkyl group having 1-6 carbon
atoms, for example methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, n-pentyl and n-
hexyl. (1-5C)Alkyl groups are preferred, (1-4C)alkyl being the most preferred.

The term (5-8C)alkyl as used in the definition means a branched or unbranched alkyl
group having 5-8 carbon atoms.

The term (2-6C)alkenyl means a branched or unbranched alkenyl group having 2-6
carbon atoms, such as ethenyl, 2-butenyl, and n-pentenyl.

The term (2-4C)alkenyl means a branched or unbranched alkenyl group baving 2-4

carbon atoms, such as ethenyl, n-propenyl and 2-butenyl.

The term (2-6C)alkynyl means a branched or unbranched alkynyl group having 2-6
carbon atoms, such as ethynyl, propynyl and n-pentynyL

The term (2-4C)alkynyl means an alkynyl group having 2-4 carbon atoms, such as
ethynyl and propynyl.

The term (3-6C)cycloalkyl means a cycloalkyl group having 3-6 carbon atoms, being
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
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The term (3-6¢)wclodky](149ﬂkyl means a cycloalkylalkyl group, the cycloalkyl
group of Whicltﬂ‘ has 3-6 carbon atoms with the same meaning as previously defined and
the alkyl group having 1-4 catbon atoms with the same meaning as previously defined.

The term (3-6C)cycloalkyl(1-4C)alkylcatbonyl means a cycloalkyl moiety having 3-6
carbon atoms bs previously defined, attached to the alkyl moiety, having 14 carbon
atoms, of an alkylcarbonyl group.

The term (3-6F)cycloalkylcarbonyl means a cycloalkyl group having 3-6 carbon atoms

as previously ?eﬁned, attached to a carbonyl group.
The term (2-§C)hetemcycloan(y1 means a heterocycloalkyl group having 2-6 carbon

atoms, preferably 3-5 carbon atoms, and at least including one heteroatom selected
from N, O aq‘d/or S, which may be attached via a heteroatom if feasible, or a carbon
atom. Preferr%d heteroatoms are N or O. Most preferred are piperidin-1-yl, morpholin-
4-yl, pyrro]id%n—l-yl and piperazin-1-yL.

The term (4JTGC)heterocycloa]kenyl means a heterocycloalkenyl group having 4-6
carbon atom%, preferably 3-5 carbon atoms, and at least including one heteroatom
selected fron‘f N, O and/or S, which may be attached via a heteroatom if feasible, or a

carbon atom.| Preferred heteroatoms are N or O. |

The term (2-‘%C)heterocycloa]kyl(l-40)a]kyl means a heterocycloalkylalkyl group, the
heterocycloa‘]kyl group of which has 2-6 catbon atoms, preferably 3-5 carbon atoms,
with the same meaning as previously defined and the alkyl group having 1-4 carbon

atoms with t?ne same meaning as previously defined.

The term (2LGC)heterocycloa]kyl(2-4C)aﬂ(yl means a heterocycloalkylalkyl group, the
heterocyclo%]lql group of which has 2-6 carbon atoms, preferably 3-5 carbon atoms,
with the sa#:e meaning as previously defined and the alkyl group having 2-4 carbon

atoms,

The term (2-6C)heterocycloalkylcarbonyl means a heterocycloalkylcarbonyl group, the
heterocycloF]kyl group of which has 2-6 carbon atoms, preferably 3-5 carbon atoms,
with the sai;ne meaning as defined previously.

|
The term (?-SC)heteroaryl means a substituted or unsubstituted aromatic group having
2-5 carbon|atoms and at least including one heteroatom selected from N, O and S, like

|
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imidazolyl, thiadiazolyl, pyridinyl, thienyl or furyl. Preferred heteroaryl groups are
thienyl, furyl and pyridinyl. The (2-5C)heteroaryl group may be attached via a carbon
atom or a heteroatom, if feasible.

The term (2-5C)heteroaryl(1-4C)alkyl means a heteroarylalkyl group, the heteroaryl
group of which contains 2-5 carbon atoms with the same meaning and preferences as
previously defined and the alkyl group contains 1-4 carbon atoms with the same
meaning as previously defined.

The term (2-5C)heteroarylaminocarbonyl(1-4C)alkyl means a heteroarylaminocarbonyl
group, the heteroaryl group of which contains 2-5 carbon atoms with the same meaning
and preferences as previously defined attached to an alkyl group containing 1-4 carbon
atoms with the same meaning as previously defined.

The term (2-5C)heteroarylcarbonyl means a heteroarylcarbonyl group, the heteroaryl
group of which contains 2-5 carbon atoms with the same meaning and preferences as
previously defined.

The term (2-5C)heteroarylsulfonyl means a heteroarylsulfonyl group, the heteroaryl
group of which contains 2-5 carbon atoms with the same meaning and preferences as
previously defined.

The term (1-6C)alkylcarbonyl means an alkylcarbonyl group, the alkyl group of which

contains 1-6 carbon atoms with the same meaning as previously defined.

The term (2-6C)alkenylcarbonyl means an alkenylcarbonyl group, the alkenyl group of
which contains 2-6 carbon atoms with the same meaning as previously defined.

The term (2-6C)alkynylcarbonyl means an alkynylcarbonyl group, the alkyl group of
which contains 2-6 carbon atoms with the same meaning as previously defined

The term (1-4C)alkylsulfonyl means an alkylsulfonyl group, the alkyl group of which
contains 1-4 carbon atoms with the same meaning as previously defined.

The term (1-4C)alkylthio means an alkylthio group having 1-4 carbon atoms, the alkyl
moiety having the same meaning as previously defined.

/O
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The term (1-4‘F)a1koxy means an alkoxy group having 1-4 carbon atoms, the alkyl
moiety having the same meaning as previously defined. (1-2C)Alkoxy groups are
preferred. |

The term (BAk)alkenyloxy means an alkenyloxy group having 3-4 carbon atoms, the
alkenyl moiet* having the same meaning as previously defined.

The term (34F)aﬂcynyloxy means an alkynyloxy group having 3-4 carbon atoms, the
alkynyl moiet* having the same meaning as previously defined.

The term (1 -40)a1koxycaﬁmyl means an alkoxycarbonyl group, the alkoxy group of
which cantair.ins 1-4 carbon atoros with the same meaning as previously defined.

(1-20)Alko ‘carbonyl‘ groups are preferred.

|
The term (3+C)a1kenyloxycarbonyl means an alkenyloxycarbonyl group, the alkenyl

" group of which contains 3-4 carbon atoms.
|

The term (B-ﬁ;lC)aIkynyloxycarbonyl means an alkynyloxycarbonyl group, the alkynyl
group of whid‘fh contains 3-4 carbon atoms.

The term (1-4C)alkoxy(1-4C)alkyl means an alkoxy group, the alkyl group of which
contains 1-4/carbon atoms which is attached to an alkyl group having 1-4 carbon
atoms. |

|
The term (1-4C)alkoxy(2-4C)alkyl means an alkoxy group, the alkyl group of which

contains 1-4 carbon atoms which is attached to an alkyl group having 2-4 carbon

atoms. “

|
The term (IMC)a]koxycarbonyl(l ~4C)alkyl means an alkoxycarbonylalkyl group, the
alkyl groupS\ of which contain 1-4 carbon atoms with the same meaning as previously

|

|
The term pl%enyl(lAC)alkyl means a phenyl group attached to an alkyl group having
14 carbon atoms as defined previously.
The term p1;1enyl(l «4C)alkoxy(1-4C)alkylcarbonyl means a phenylalkoxy moiety, the
alkyl group“ of which contains 1-4 carbon atoms attached to the alkyl group of a
alkylcarboniyl moiety, the alkyl group also containing 1-4 carbon atoms.
|
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The term phenylaminocarbonyl(1-4C)alkyl means a phenylaminocarbonyl group
attached to an alkyl group having 1-4 carbon atoms as defined previously.

The term hydroxy(2-4C)alkyl as used herein means an hydroxyalkyl group having 2-4
carbon atoms, the alkyl moiety having the same meaning as previously defined. '

The term hydroxycarbonyl(1-4C)alkyl means a hydroxycarbonylalkyl group, the alkyl
group of which contains 1-4 carbon atoms with the same meaning as previously
defined.

The term (di)(1-4C)alkylamino as used herein means an amino group, monosubstituted
or disubstituted with alkyl groups, each of which contains 1-4 carbon atoms and has the
same meaning as previously defined.

The term (di)(1-4C)alkylaminocarbonyl means a (di)alkylaminocarbonyl group, the
(di)alkylamino group of which is as defined previously.

The term (di)(1-4C)alkylaminocarbonyl(1-4C)alkyl means a (di)alkylaminocarbonyl-
alkyl group, the alkyl groups of which contain 1-4 carbon atoms with the same
meaning as previously defined.

The term aminocarbonyl(1-4C)alkoxy means an aminocarbonylalkoxy group, the alkyl
group of which contains 1-4 catbon atoms with the same meaning as previously
defined.

The term (di)(1-4C)alkylamino(2-4C)alkyl as used herein means an (di)alkylamino
group having 1-4 carbon atoms, connected via the amino group to an alkyl group
having 2-4 carbon atoms, the alkyl moieties having the same meaning as previously
defined.

The term amino(1-4C)alkylcarbonylamino means an aminoalkylcarbonylamino group,
the alkyl group of which contains 14 carbon atoms with the same meaning as
previously defined.

The term amino(2-4C)alkyl as used herein means an aminoalkyl group having 2-4
carbon atoms, the alkyl moiety having the same meaning as previously defined.

The term (di)(1-4C)alkylaminoiminomethyl as used herein means an
alkylaminoiminomethyl group, the amino group of which is monosubstituted or

1]
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|
disubstituted with alkyl groups having 1-4 carbon atoms and having the same meaning
as previously defined.

The term (2-6C)heterocycloalkyliminomethyl as wused herein means a
heterocycloalk&liminomethyl group, the heterocycloalkyl moiety of which is as

previously del#ned.
|

The term halogen means fluorine, chlorine, bromine or iodine; chlorine, bromine or
iodine being preferred.

The term ph | utically acceptable salt represents those salts which are, within the
scope of medical judgement, suitable for use in contact for the tissues of humans and
lower animals without undue toxicity, irritation, allergic response and the like, and are
commensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts
are well knqun in the art. They may be obtained during the final isolation and
purification o(f the compounds of the invention, or separately by reacting the free base
function wit]:‘i a suitable mineral acid such as hydrochloric acid, phosphoric acid, or
sulfuric acid, or with an organic acid such as for example ascorbic acid, citric acid,
tartaric acid, | actic acid, maleic acid, malonic acid, fimaric acid, glycolic acid, succinic
acid, propionic acid, acetic acid, methanesulfonic acid, and the like. The acid function
can be react%d with an organic or a mineral base, like sodium hydroxide, potassium
hydroxide oﬂ‘ ithium hydroxide.

\

The invention also relates to compounds of formula I, wherein R! is (1-6C)alkyl. More
\

in parﬁcular,; the invention relates to compounds wherein R" is (1-4C)alkyl.

| .
Another ascht of the invention are compounds according to formula I wherein R%, R?
is halogen and/or (1-4C)alkoxy.

\

In yet anotlﬁ‘ier aspect, the invention concerns compounds of formula I, wherein Y is
CH.. ’

Another as;%w of the invention is a compound wherein Z is CN.

In another a‘rspect the invention concerns compounds wherein X = O,

The inventi“on also relates to compounds according to general Formula I wherein R” is
R“R‘—’-amjn{a, R'°R!-aminocarbonyl, R”R"-amino(1-4C)alkylcarbonylamino, R“R'--
amino(1-4C)alkyl or RVR'®-aminocarbonyl(1-4C)alkoxy.
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In another aspect the invention concerns compounds wherein

R%is H,

R® is (1-4C)alkylsulfonyl, (1-6C)alkylcarbonyl, (3-6C)cycloalkylcarbonyl, (1-4C)-
alkoxycarbonyl, (3-4C)alkenyloxycarbonyl, (di)(1-4C)alkylaminocarbonyl, (2-6C)-
heterocycloa]kylcarbonyl, or phenylcarbonyl, phenyl(1-4C)alkoxy(1-4C)alkylcarbonyl,
(2-5C)heteroarylcarbonyl, (2-5C)heteroatylsulfonyl or (2-5C)heteroaryl(1-4C)alkyl,
optionally substituted on the (hetero)aromatic ring with one or more substituents
selected from, halogen or (1-4C)alkoxy;

R is H or (1-4C)alkyl;

R is hydroxy(2-4C)alkyl, amino(2-4C)alkyl, (1-4C)alkoxy(2-4C)alky] or (di)(1-4C)-
alkylamino(2-4C)alkyl; or

R and R form together with the N to which they are bonded a (4-6C)heterocyclo-
alkenyl ring or a (2-6C)heterocycloalkyl ring, optionally substituted with one or more
substituents selected from (1-4C)alkyl;

R2, R are independently H, (1-6C)akkyl, (3-6C)cycloalkyl, hydroxy(2-4C)alkyl,
(1-4C)alkoxy(2-4C)alkyl,  (2-6C)heterocycloalkyl(1-4C)alkkyl  or  (di)(1-4C)-
alkylamino(2-4C)alkyl or phenyl(1-4C)alkyl, (2-5C)heteroaryl(1-4C)alkyl, optionally
substituted on the (hetero)aromatic ring with one or more substituents selected from
halogen; or

R* and R"® form together with the N to which they are bonded a (4-6C)heterocyclo-
alkenyl ring or a (2-6C)heterocycloalkyl ring, both optionally substituted with one or
more substituents selected from (1-4C)alkyl or hydroxy(1-4C)alkyl;

R™RY are independently H, (1-6C)alkyl, hydroxy(2-4C)alkyl, (1-4C)alkoxycarbonyl-
(1-4C)alkyl, (1-6C)alkylcarbonyl, (3-6C)cycloalkylcarbonyl, (1-4C)alkoxycarbonyl or
(2-5C)heteroaryl(1-4C)alkyl or (2-5C)heteroarylcarbonyl, phenylcarbonyl;

R is (2-6C)heterocycloalkyl(1-4C)alkyl, (di)(1-4C)alkylamino(2-4C)alky), (2-4C)-
alkoxy(1-4C)alkyl, hydroxycarbonyl(1-4C)alkyl, (1-4C)alkoxycarbonyl(1-4C)alkyl; or
phenyl(1-4C)alkyl or (2-5C)heteroaryl(1-4C)alkyl, optionally substituted on the
(hetero)aromatic ring with one or more substituents selected from halogen or (1-4C)-
alkoxy;

R'7 R are independently H, (1-6C)alkyl, (3-6C)cycloalkyl(1-4C)alkyl, (1-4C)alkoxy-
(2-4Q)alkyl, (2-6C)heterocycloalkyl(2-4C)alkyl; or phenyl(1-4C)alkyl or (2-5C)hetero-

[ .
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aryl(l-4C)a]ky*, optionally substituted on the (hetero)aromatic ring with one or more

substituents selécted from halogen; or

RY and R'® fo‘l'm together with the N to which they are bonded a (4-6C)heterocyclo-
alkenyl ring 01% & (2-6C)heterocycloalkyl ring, optionally substituted with one or more
substituents sei‘ected from (1-4C)alky] or hydroxy(1-4C)alkyl. -

The invention also relates to compounds according to Formula I wherein R” is R®R’-

=13 -

amino.

Another aspeq}t of the invention concerns compounds wherein R® is H and R’ is (1~
4C)aJkylsulfo+yl

Still another asPect of the invention concerns compounds wherein one or more of the
specific deﬁmhons of the groups R’ through R? and X, Y and Z as defined here above
are combmed‘ in the definition of the 4-phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline
derivatives of] “formula L

The invention also concerns compounds selected from the group of N-{3-[2-Bromo-4-
(3~cymo-2~tq yl-5-0%0-7-propyl-1,4,5,6,7,8-hexahydro-quinolin-4-y1)-6-ethoxy-
phenoxymethj‘yl]-phenyl}-3,4,5—11'imethoxy-benzamide;
N—{3-[2-Br0q‘10—4~(3-cyano-2-methyl—5~0xo-7—propyl—l,4,5,6,7,8-hexahydro-quinoli11—
4—yI)-6-ethox$r—phenoxymethyl]-phenyl}-2-[(pyﬁdin—4—ylmethyl)-amino]-acqtamide;
N-{3-[2-Broxho-4—(3—cyano-2-methyl—5-0x0-7-propy1—1,4,5,6,7,8-hexahydro-quinolin—
4-y))-6-ethoxy-phenoxymethyl]-phenyl}-2-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-
acetamide; “
4~{3-Bromo-‘r1-[3~(3,5«ﬁhydm~w-pyﬁdine-1-carbonyl)-benzyloxy]-s-ethoxy-phenyl}-
2—methy1-5—o‘5m-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile;
3-[Bis~(2-methoxy-ethyl)-amino]-N-{3-[2-bromo-4-(3-cyano-2-methyl-5-0x0-7-
propyl-1,4. 546 7 8~hexahydro—qumohn~4-yl)—6-ethoxy-phenoxymeﬂ1y1]-phenyl}-
proplonam,tqe

2-{3-[2-Br o~4—(3-cyano-Z-methyl—S-oxo-7—propy1—1,4,5,6,7,8-hexahydro-quinolin—
4-y)-6-ethoxy-phenoxymethyl]-phenoxy} -N,N-dimethyl-acetamide;
4-{3-Bromo‘h5-ethoxy—4—[3-(2-morpho1in-4—y1-2-oxo-ethoxy)—benzyloxy]-phenyl}-2-
methyl-S-ox{o-?—propyl—1,4,5,6,7,8-hexahydm-quinoline—3-mbonit1ile;
Fwan-z-car}‘aoxylic acid {2-[2-bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1,4,5,6,7,8-
hexahydro-?uinolin#yl)-ﬁ-ethoxy—phenoxymethyl] -phenyl}-amide;
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N-{2-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propy}-1.4,5,6,7,8-hexahydro-quinolin-
4-yl)-6-ethoxy-phenoxymethyl]-phenyl}-acrylamide;

Cyclopropanecarboxylic  acid  {2-[2-bromo-4-(3-cyano-2-methyl-5-ox0-7-propy}-
1,4,5,6,7,8-hexahydro-quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl} -amide;
2-[2-Bromo-4-(3-cyano-2-methyl-5-0xo0-7-propyl-1,4,5,6,7,8-hexahydro-quinolin-4-
yl)-6-ethoxy-phenoxymethyl}-phenyl} -carbamic acid methyl ester;
1-{2-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinolin-
4-yl)-6-ethoxy-phenoxymethj'1]-phenyl}-3-methy1-ur%
{3-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-1,4,5,6,7,8-hexahydro-quinolin-4-
yl)-6-ethoxy-phenoxymethyl]-pyridin-2-y1}-carbamic acid methyl ester
4-(3-Bromo-5-ethoxy-4-{3-[(1 H-imidazol-4-ylmethyl)-amino]-benzyloxy} -phenyl)-2-
methyl-5-oxo0-7-propyl-1,4,5,6,7,8-bexahydro-guinoline-3-carbonitrile;
N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinolin-
4-y)-6-ethoxy-phenoxymethyl]-phenyl} -methanesulfonamide;
{4-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinolin-4-
yl)-6-ethoxy-phenoxymethyl]-phenyl}-carbamic acid allyl ester;
4-[3-Bromo-5-ethoxy-4-(1-methanesulfonyl-1 H-pyrrol-2-ylmethoxy)-phenyl]-2-
methyl-5-0x0-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile;
4-[2-Bromo-4-(3-cyano-2-methyl-5-o0xo-~7-propyl-1,4,5,6,7,8-hexahydro-quinolin-4-
yl)-6-ethoxy-phenoxymethyl]-N-methyl-benzamidine;
4-{3-Bromo-5-ethoxy-4-[(pyridin-3-ylmethyl)-amino]-phenyl}-2-methyl-5-0x0-7-
propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile;
N-(2-{[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinolin-
4—y1)-6-ethoxy—phenylamino]-methyl}-phenyl)-methanmulfonamide;
4-{3-Bromo-4-[2~(cyclopropylmethyl-amino)-benzyloxy]-5-ethoxy-phenyl} -2-methyl-
5-oxo0-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile; or
N-{2-[2-Bromo-4-((4R,7S)-3-cyano-2-methyl-5-ox0-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-4,5-difluoro-phenyl}-methanesulfonamide
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|
Suitable methods for the preparation of the 4-phenyl-5-0x0-1,4,5,6,7,8- |
hexahydroquix}ioline derivatives of the invention are outlined below. J
\
L Substitutent h g

A

|
Il A= (substitited) pheny! |
or (substitutpd) heteroary!
|
|
5 The 4-phenyi‘-5-oxo-1,4,5,6,7,8-hexahydroqtﬁnoline derivatives I of the present

ta:A= (suba‘tituted) phenyl or ll-b: A = (substituted) phenyl or I-a: A = (substituted) phenyl or
(suhérﬁuned) heteroaryl {substituted) heteroary! (substituted) heteroaryl
| R? = acyl or sulfonyl group

invention }can be prepared starting from appropriately functionalised 1,4-
dihydropyridine derivatives of general structure I, wherein R', R, R%, X, Y and Z are

as previously defined and A is a phenyl or a heteroaryl ring.

10 For examgie, acylation or sulfonylation of compounds of general formula II-b yields
compound.% of general formula I-a, wherein R!, R%, R3, X,Y and Z are as previously
defined, R® is H, R’ is an acyl or sulfonyl group and A is a (substituted) phenyl or a

(substituted) heteroaryl ting.
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In a typical experiment, compounds II-b are reacted in a solvent, such as
dichloromethane, N, N-dimethylformamide, dimethyl sulfoxide, ethanol,

- tetrahydrofuran, 1,4-dioxane, toluene, 1-methyl-pyrrolidin-2-one or pyridine with an

appropriately substituted acyl halide, acid anhydride or sulfony] halide in the presence
of a base such as triethylamine, N,N-diisopropylethylamine (DiPEA) or pyridine, to

Reducing agent

Il-b: A = (substituted) phenyl or
(substituted) hetercaryl

N

I-b: A = (gubstituted) phenyl or
(substituted) hetercaryl
R? = (substituted)alkyl,

cycloalkyl
/I:edudng

agent

b

give N-acylated or N-sulfonylated derivatives of formula I-a, respectively.
Alternatively, N-acylated compounds of general formula I-a can be obtained by
reaction of a (hetero)aromatic carboxylic acid in the presence of a coupling reagent
such as diisopropyl carbodiimide (DIC), (3-dimethylaminopropyl)-ethyl-carbodiimide
(EDCI),  O-(benzotriazol-1-yl)-N,N,N’,N-tetramethyluronium tetrafluoroborate
(TBTU) or O-(7-azabenzotriazol-1-y1)-N,N,N',N’-tetramethyluronium hexafluoro-
phosphate (HATU) and a tertiary amine base (e.g. DiPEA) in a solvent such as NN-
dimethylformamide or dichloromethane at ambient or elevated temperature.

Compounds of general formula I-b, wherein RY, R% R}, X, Y and Z are as previously
defined, R® is a (substituted) alkyl group and A is a (substituted) phenyl or a
(substituted) heteroaryl ring, can be prepared by reductive alkylation of the amino
group with appropriately substituted aldehydes of general formula E-C(O)H (E= alkyl,

/Y
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cycloalkyl, cy%loa]kyla]kyl, (d)alkylaminoalkyl, heterocycloalkylalkyl, (hetero)aryl,
(hetero)aryla]k&l) and a suitable reducing agent such as sodium cyanoborohydride or }
sodmm macet&.xyborohydnde Likewise, appropriately substituted ketones can be used
in ﬂns procedlﬁe Alternatively, compounds of general formula II-b can be converted to
5 the correspon*ng (hetero)arylimine II-c upon reaction with appropriately substituted
aldehydes of general formula E-C(O)H (see above) by methods known to those skilled
in the at, fo]liwed by reduction with a reducing agent such as sodium borohydride to |
give compo /ds of general formula I-b. In this case, appropriately substituted ketones “

can be used as well.

I-b: A = (substituted) phenyl or |
(substituted) heteroaryl |

R? = (substituted)aliyl, |
cycloatkyl

10 \

Alternatively, compounds of general formula II-b can be converted to 2,4-
dinih‘obenz’é‘nemﬂfonanﬁde detivatives N-d by sulfonylation with 2,4
dinitrobenz%nesulfonyl chloride. The sulfonamide can be alkylated to give compounds
of general formula T-e by using art known Mitsunobu reactions with appropriately

15  substituted #mmary or secondary alcohols of formula R°-OH (R® = alkyl, cycloalkyl, |
cycloa]k'ylﬁﬂkyl, (di)alkylaminoalkyl, heterocycloalkylalkyl or (hetero)arylalkyl),
triphenylpli‘osphine (optionally resin bound) and a dialkyl azodicarboxylate in
appropriatd‘ solvents such as 14-dioxane, tetrahydrofuran or dichloromethane at
elevated or ambient temperature. Alternatively, the sulfonamide can be alkylated using |

20 alkyl halid‘fs of formula R’-Hal (Hal = Cl, Br, I) and a suitable base such as K,CO; ina
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solvent such as N,N-dimethylformamide, tetrahydrofuran or 1,4-dioxane. Cleavage of
the N-S sulfonamide bond with a primary amine such as propylamine in a suitable
solvent such as dichloromethane then gives compounds of formula I-b. Alternatively,
the N-S sulfonamide bond can be cleaved using mercaptoacetic acid and a tertiary
amine base in a solvent such es dichloromethane. Precedence for these types of
reactions can be found in literature. For example, see: Tetrahedron Lett. 38 (1997)
5831-5834, Bioorg. Med. Chem. Lett. 10 (2000) 835-838.

Compounds of general formula I-c, wherein R', R’ R®, R’, XY and Z are as
previously defined, R® is (1-4C)alkyl and A is a (substituted) (hetero)aryl group, can be
prepared from compounds I-a, I-b or II-£f. Alkylation of compounds I-a with R°-Hal
(Hal = CJ, Br, I) or R®-OH by the same methods described for the alkylations of
compounds II-d yields the desired N,N-disubstituted aniline derivatives I-c.

Additionally, alkylation of compounds of formula I-b by the same methods described

for the reductive alkylation of compounds of formula IT-b also yields N,N-disubstituted
aniline derivatives of formula I-c.

18 RS = (1-4C)alkyl e Laorkb

Compounds of general formula TI-f, prepared by the same methods described for the
synthesis of compounds of formmla I-b, can be acylated, sulfonylated or reductively
alkylated as described for the prepatation of I-a and I-b, respectively, to give
compounds of general formula I-c.

NS
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The nitro groﬁp in compounds of general formula I-a can be reduced to the
corresponding amino group to give compounds of general formula II-b. Typically,
compounds H-AL are treated with zinc and acetic acid in a suitable solvent such as THF
or dioxane at tiamperatmes between 0 °C and reflux temperature. Alternative methods
include treatm?nt with iron, SnCl, or hydrogen in the presence of a transition metal
catalyst such ﬁalladmm or platinum on charcoal; using methods and reagents well
known to thosé skilled in the art. Alternatively, compounds of geperal formula II-b can
be obtained b! cleavage of known N-protecting groups such as an Allyloxycarbonyl

(Alloc), Fluoren-9-yl-methoxycarbonyl (Fmoc) or tert-butoxycarbonyl (Boc) group in
compounds o ‘general formula II-g to give the corresponding derivatives II-b. Related
protective gréup manipulations can be found in Protective groups in Organic
Synthesis, TW Greene and P.GM. Wuts, John Wiley & sons, Inc., New York, 1999 .

|

‘ r;rdeding group
A’NH

X

R2 R3
e
z
R1 N
H
ig:A= (subshtuted) phenyl or 1i-b: A = (substituted) phenyl or
(substituted) heteroaryl (substituted) heteroary!

Carboxylic zLid derivatives of general formula II-j, accessible by saponification of
corresponding alkyl esters Ti-h, can be condensed with amines of general structure
RIRVNH ugmg a coupling reagent as described before for the preparation of
derivatives Iia to give compounds of formula I-d, wherein R!, R%, R3, R, R, X, Y
and Z are ipreviously defined and A is a (substituted) phenyl or a (substituted)

| ng. A similar coupling method has been described before for the
preparation c%f derivatives I-a. Alternatively, compounds of general formula II-i can be
converted tojthe corresponding acid chlorides I-j by art known methods. Treatment of
carboxylic acids of general formula II-i with thionyl chloride or oxalyl chloride and

DMF ina mlitable solvent such as dichloromethane or toluene gives the corresponding
| .

heteroaryl




\
‘WO 2006/117368 { PCT/EP2006/061972
\

/ -21-

acid chlorides TI-j. Subsequent reaction with amines of general structure R''R"'NH,
optionally in th‘e presence of a suitable tertiary amine base yields compounds of general
formula I-d.
Compounds oi" genéral formula I-e, wherein R', R?, R%, R'2, R, XY and Z are as
5 proviously defined and A is & (substituted) phenyl or a (substituted) heteroary] ring, can
be obtained b‘ acylation of compounds of general formula II-b with appropriate acyl “
halides to give compounds II-k, followed by standard substitution of the chloride or |
bromide WxthJ amines of general formula R™?R™NH. Additionally, compounds of |
general fonmﬂa I-e with a two-carbon spacer between the carbonyl and the NR'?R™
10 group can be obtained by acylation of compounds of general formula II-b with a,f-
unsaturated acyl chlorides to give compounds of general formula -1, followed by art ‘
known MlchJael addition reactions with appropriately substituted amines of general |

formula Rulﬁ“NH

oy

R14

by R15
R14
———
m: # = (substituted) phenyl or I-f: A= (substituted) phenyl or
(substituted) hetaroaryl (substituted) heternaryl
Hal =Br, Clor | n=14

‘\= 14

15 Compoundsi of general formula I-f, wherein R', R?, R®, R, RY, X,Y and Z are as
previously Aeﬁned and A is a (substituted) phenyl or a (substituted) heteroaryl ring, can
be prepare(p by alkylation of amines of general formula R™R'’NH with halides of
general fomﬂa II-m, under the agency of a tertiary base such as N,N-diisopropyl
ethylamine or triethylamine in an appropriate solvent such as N, N-dimethylformamide,

20 tetrahydroiTman or dichloromethane.

|
Derivativa“i of general formula I-g, wherein RY, R? R®, R, XY and Z are as
previously‘\deﬁned and A is a (substituted) phenyl or a (substituted) heteroaryl ring, can
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be prepared by alkylation of the hydroxyl group in compounds of general formula II-o
with an alkyl halide of general formula R'®-Hal, in which Hal may be Br, Cl or L
Typically, such a reaction is camied out in an aprotic solvent such as N,N-
dimethylformamide, 1,4-dioxane or tetrahydrofuran in the presence of a base, such as
sodium hydride, potassium carbonate, cesium carbonate or trietyl amine at ambient or
elevated temperature. Alternatively, conversion of compounds of general formula II-o
into aryl ethers of general formula I-g may be accomplished under Mitsunobu-type
alkylation conditions. In such a transformation, alkylation of the hydroxyl group in
compounds of formula X-o is effected with alcohols of general formula R'-OH under
the agency of (resin bound) tripheny]l phosphine and diethyl azodicarboxylate or its
derivatives in a suitable aprotic solvent such as tetrahydrofuran or dichloromethane.

Ii‘rotecﬁng group

R16  R16
Ha " OH

—————

Hal=Br,Clorl

R1

{i-n: A = (substituted) phenyl or  1|-0: A = (substituted) phenyl or 1-g: A = (substituted) phenyl or
(substituted) heteroaryl (substituted) heteroaryl (substituted) heteroaryl

Derivatives of general formula II-o can be obtained by cleavage of the hydroxyl-
protecting group in compounds of general formula Ii-n, Suitable protective groups,
well-known to those skilled in the art, are the tetrahydropyranyl (THP) or fert-butyl
dimethylsilyl (TBS) protective groups. Cleavage of the THP and TBS groups is
generally accomplished by treatment with acids, such as hydrochloric acid,
trifluoromethanesulfonic acid or trifluoroacetic acid in a suitable solvent, such as
tetrahydrofuran or methanol. Alternatively, the TBS group can be removed by

tment with tetra-n-butylammonium fluoride in tetrahydrofuran. Related protective
group manipulations can be found in Protective groups in Organic Synthesis, T.W.
Greene and P.G.M. Wauts, John Wiley & sons, Inc., New York, 1999.

1>
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Compounds of the present invention with general formula I-h can be prepared by
condensation of derivatives II-g with amines of general formula R'7R'*NH under the
ing agent and a tertiary amine base, as described e.g for the

agéncy of a 0(7

I ; A = (substituted) phenylor  ll-q:A= (substttuted) phenylor  +h: A= (substituted) phenyl or
(substituted) heteroaryt (subsﬂtuwd) heteroaryl (substituted) heteroaryl

n=14 n=14 ‘ =14
ivatives of general formula I-d. Thq requisite detivatives of formula
I-q are accessible in a two-step synthetic protocol from compounds of general formula
II-o, i.e. alkylation of the phenolic moiety with an appropnate halogenated alkyl ester
tives of formula IT-p, followed by acid or base-mediated cleavage of the

to obtain deriva
ester function, well known to those skilled in the art.

Derivatives of general formula I are accessible from nitriles of general formula II-r by
the art known Pinner amidine synthesis. This synthetic procedure comprises the
selective conyersion of the nitrile function on the (betero)aryl ring of derivatives II-r

N - f NH
7 ' 3 ,SubstitJent

Subsﬁluent

10

A= stituted) phe 1 = l: A = (substituted) phenyl or
(sub phenyl or I-5: A ((:uubsﬁh.ltedgggteen%laor;l (substituted) heteroaryl

(substituted) heteroary)
Ak = (1-4Calkyl
into imi II-s by treatment with an appropnate acid such as hydrochloric acid,
using a swable alcohol as a solvent, optionally i m the presence of cosolvents such as
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1,4-dioxane or diethyl ether, at ambient or elevated temperature. Reaction with the
appropriate acyclic or cyclic amine yields the amidine derivatives I-i. Related amidine
formations are well known to those skilled in the art. For example, see: J. Med. Chem.
42 (1999) 5415-5425, Bioorg. Med. Chem. Lett. 13 (2003) 697-700, J. Org. Chem. 62
(1997), 8449-8454.

Compdunds of general formula ITT-a wherein X is O can be used to prepare compounds
I, wherein RY, R%, R®, R*, Y and Z are as previously defined and X is O, by O-
alkylation, O-acylation or O-sulfonylation using standard conditions, well known to
those skilled in the art. The substitution pattern of the (hetero)aryl ring in R* is as
previously defined. In a typical experiment, compounds IT-a are reacted in a solvent,
such as dichloromethane, N,N-dimethylformamide, dimethyl sulfoxide, ethanol,
tetrahydrofuran, 1,4-dioxane, toluene, 1-methyl-pyrrolidin-2-one or pyridine with an
appropriately substituted (hetero)aromatic alkyl halide of formula IV, acyl chloride of
formula V, or sulfonyl chloride of formula VII in the presence of a base such as
triethylamine, N,N-diisopropylethylamine (DiPEA), potassium carbonate, cesium
carbonate or sodium hydride, optionally in the presence of a catalytic amount of
potassium iodide or tetrabutylarmonium iodide, to give O-alkylated, O-acylated or O-
sulfonylated derivatives of formula I-j, respectively.

Alternatively, O-alkylated compounds of general formula I-j in which Y is CH; can be
obtained by using art known Mitsunobu reactions with alcohols of formula VIIL,
triphenylphosphine (optionally resin bound) and a dialkyl azodicarboxylate (e.g.
diethy] azodicarboxylate) in appropriate solvents such as 1,4-dioxane, tetrahydrofuran
or dichloromethane at elevated or ambient temperature.

Additionally, O-acylated compounds of general formula I-j, wherein Y is C(O) can be
obtained by reaction of a (hetero)aromatic carboxylic acid of formmla VI in the
presence of a coupling reagent such as diisopropyl carbodiimide (DIC), (3-
dimethylaminopropyl)-ethyl-carbodiimide (EDCI), O-(benzotriazol-1-yI)-N,N,N’,N’-
tetramethyluronium  tetrafluoroborate (TBTU) or O-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetramethyluronium hexafluorophosphate (HATU) and a tertiary amine base
(e.g. DiPEA) in a solvent such as N,N-dimethylformamide or dichloromethane at
ambient or elevated temperature.

g
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|
Likewise, compjounds of general formula I-k can be prepared from compounds Il-b by
N-alkylation, Nfi-acylation or N-sulfonylation using the same methods described for the

\
|
e o o le Fu T
R3 Hal 0”~el 0”70 TTLT HO 0
|
“ v v vi vil Vil IX
z -
Hal= G, Br, |
Subst. ?ubst.' Subst  Subst Subst.  Subst A’
A A A A A o A v
or or or 4 or or -
Hat” o”l‘m O'A\OH °=c$;° |-|oJ oJ‘H
\
_}L X Xi X Xii XV XV
| Hal=C}, Br, |

|
; Il: A= (substituted) phenyl or
- (substituted) heteroaryl [

synthesis of compounds I using the reagents of formula IV-X. Additionally, |
compounds of general formula I-k in which Y is CH2 can be prepared by reductive |
5 amination of J(hetero)aromatic aldehydes of formula IX with compounds IIT-b and a

suitable reducing agent such as sodium cyanoborohydride or sodium
1riacetoxybor;ohydride.

\
Altematively‘L compounds of general formula I-b can be converted to the

10 corresponding benzimine upon reaction with (hetero)aromatic aldehydes IX by
methods lmoj‘Wn to those skilled in the art, followed by reduction with a reducing agent

R4
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such as sodium.borohydride to give compounds I-k in which Y = CH2.
Compounds of general formula I’k wherein RY, R R’, R* and Z are as previously
defined and X is NH can be N-alkylated by the same methods as described for the
preparation of derivatives I-b to afford compounds of general formula I-1, wherein R2
5 1isa (1-4C)alkyl group.
Compounds of general formula II are also accessible from derivatives of general

formula IIl-a and ITI-b using the same methods as described for the preparation of
compounds of general formula I-j and I-k using reagents of formula X-XV.

e‘,Subst - -Subst

Il£ A = (substituted) phenyl or H-u: A = (substituted) phenyl or
(substituted) heteroaryl (substituted) heteroaryl

10 Similar to the N-alkylations of compounds of general formula I-k to give I-],
compounds of general formula I1-t, wherein R, R? R? and Z are as previously defined
and A is a (substituted) phenyl or a (substituted) heteroaryl can be N-alkylated to give
compounds of general formmla II-u, wherein R* is a (1-4C)alkyl group.

XVi xvil XVil-a: X=0
XViil-b: X = N-R22

Compounds of general formula I, wherein R', R%, R®, R, X, Y and Z are as previously
15 defined, can also be prepared starting from cyclohexane-1,3-diones of general formula
XVI, enamines of general formula XVII and benzaldehydes of general formula XVIII-
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a-b, by the well-documented three component Hantzsch-type cyclo-condensation
X . ;

Related Hantzsch-type cyclo-condensation reactions. can be found in: Bioorg. Med.
Chem. Lett. 12 ((2002) 1481-1484, J. Chem. Soc., Perkin Trans, 1 (2002) 1141-11356,
Syn]ett (2002) 89-92, Drug Dev. Res. 51 (2000) 225-232, Drug Dev. Res. 51 (2000)
233-243, J. Med. Chem. 42 (1999) 1422-1427, ibid, 5266—5271 ibid.- 41 (1998) 2643-
2650, WO 9408966, Arzneim.-Forsch./Drug Res. 45 (1995) 1054-1056, J. Med. Chem.
34 (1991) 2248- 2260 ibid. 17 (1974) 956-65, Indian J 'Chem., Sect B (1994) 526-531,
Chem. Rev. 72/(1972), 1-42. The above mentioned reactlon is typically conducted at
elevated temperature in suitable solvents such as acetxc acid, (iso)propanol, ethanol,
methanol or mixtures thereof. l

Suhsﬁtuent. .

II: A= (substituted) phenyl or XVi XVil lla:X=0
(substifuted) heteroaryl : {l-b: X = NH

Compounds of general formula Ill-c-d in which R? is Br can also be obtained by ortho-
bromination of phenols or anilines, which are well hom to those skilled in the art.
Thus, compounds of formula Ile-f afford compounds of formula IM-c-d upon
treatment with bromine in a suitable solvent such as acetic acid, ethanol or
dichloromethane or mixtures thereof, optionally in ﬁfthe presence of sodium acetate.
Alternatively, N-bromosuccinimide in N,N-dimethylformamide or acetonitrile can be
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used to achieve this conversion. For example; sce: J. Chem: Soc. Perkin Trans2 6
(2000) 1113-1118, J. Org. Chem. 44 (1979), 4733-4735.

Hey
H A _Rs
XV + XVII
_. -
o© . R

X-a:X=0 lil-e: X=0 lc:X=0
XXi-b: X=NH - i X=NH i-d: X =NH

Compounds of general formula MI-e-f are prepared by the aforementioned Hantzsch
reaction using benzaldehydes of general formula XXI-a-b.

Compounds of general formula IV to XV are either commercially available,

documented in literature or readily synthesized by those skilled in the art.

The substituted cyclohexane-1,3-diones of general formula XVI are commercially

available or can be prepared by literature procedures. Relevant examples are found in:
Y. Med. Chem. 43 (2000) 4678-4693, Tetrahedron 56 (2000) 4753-4758, . Med. Chem.
35 (1992) 3429-3447, ibid. 24 (1981) 1026-1034, Org. Synt. Coll. Vol. V (1973) 400,
Chem. Ber. 88 (19’5}5) 316-327, Justus Liebig Aun. Chem. 570 (1950) 15-31.

B XVila XVilb
The compound of formula XVII-a is commercially available and compound XVIi-b

can be prepared by art-known methods, see for example: Drug Dev. Res. 51 (2000)
225232, "

Benzaldehydes of general formula XVIII-a, wherein R%, R, R* and Y are as previously

‘defined and X = O, are readily prepared from benzaldehydes of general formula XX-2
using the same methods as described for the conversion of compounds of formula Ill-a
to I-j. Likewise compounds of general formula XVIII-b are prepared from XX-b using

the same methods as described for the conversion of compounds of formula IIT-b to k.

2D
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| R4
x X’Y
R2 RS WNorvorViorVilerVilorX . R2 R3
i o
0 "H ‘} 0% H
XXe: X=0 XVill-a: X =0
XX-b: X = N-R22 e N
)0(—0:X=Nl~rl,R2=Br XVIll-b: X = N-R22
‘ .,
‘ ‘?‘,Substlmm
X'Y
| X or X or Xif or Xill or XIV or XV R2 R3
_‘t_ — -
O 'H
‘ XiX-a: X = O, A = subst. phenyl
or subst. heteroaryl
XIX-b: X = N-R22, A = subst. phenyl
or subst. heteroaryl

10

Benzaldehydes jof general formula XX-a and XX-b are commercially available or can
be prepared ac%ording to literature procedures: J. Chem. Soc., Perkin Trans. 2 (2000)
1119-1124, J. Chem. Soc., Chem. Commun. 4 (1993) 419-420, Synth, Commun. 20
(1990) 2659-2#66, Chem. Pharm. Bull. 34 (1986) 121-129, Indian J. Chem. Sect. B 20
(1981) 1010—1:013, Monatsh. Chem. 106 (1975) 1191-1201, DE 1070162, J. Org.
Chem. 23 (1958) 120, Tetrahedron Lett. 25 (1984), 2901-2904, J. Org. Chem. 25
(1960), 2053-2055, J. Chem. Soc., Perkin Trans. 2 (1992), 2235-2242. Additionally,
benzaldehydes of general formula XX-c wherein R is bromide and X is N-H can be
obtained by bromination of compounds of general formula XXI using the same

procedures d&qcn’bed for the conversion of compounds of general formula II-f to HI-d.

Y Y

Bl
Compounds df general formula XXT are easﬂy prepaxed from compounds of general

formmla XX]I} using the same reduction methods that were described for the preparation
of compounds of general formula II-b from IT-a. Compounds of general formula XX
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are commercially available, reported in literature or can be readily be prepared by those
skilled in the art.
Similarly, derivatives of general formula XIX-a-b are accessible from compounds XX-

a-b upon reaction with compounds X to XV, as previously described for the
preparation of derivatives XVIII-a-b.

The compounds of the present invention possess at least two chiral carbon atoms and
may therefore be obtained as pure enantiomers, or as a mixture of enantiomers, or as a
mixture of diastereomers. Methods for obtaining the pure enantiomers are well known
in the art, e.g. crystallization of salts which are obtained from optically active acids and
the racemic mixture, or chromatography using chiral columms. For separation of
diastereomers, straight phase or reversed phase columns may be used.

Substituents Substituents Substituents

.

H
XXV-a XXIV-a XXiil-a

Additionally, enantiomerically pure hexahydroquinoline derivatives of general formula
XXIII may be obtained in enantiomerically pure form by dehydration of
enantiomerically pure amides XXIV with trifluoroacetic anhydride and a suitable base
such as triethylamine or pyridine in a suitable solvent such as dichloromethane, 1,4-
dioxane or tetrahydrofuran at 0 °C or ambient temperature. Related dehydrations of
amides to give nitriles can be found in literature, for example, see: Org. Prep. Proced.
Int. 26 (1994) 429-438, Acta Chem. Scand. 53 (1999) 714-720, J. Org. Chem. 57
(1992) 2700-2705. Compounds of general formula XXTII may then be converted — if
necessary — to compounds of general formula I by the syntheses outlined above.
Amides of general formula XXIV can be prepared by cleavage of the chiral benzyl
group of amides of general formula XXV (indicated for XXV-a). This reaction can be
effected by stirring with an acid such as trifluoroacetic acid in dichloromethane.

2 |
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Enamine canbepreparedbymethodsknownimthoseofskﬂlmtheartmtwo
steps from the commerclally available (S)- 1-(4-Methoxy-pheny1)—ethylamme and

15

The compounds of the invention may form hydrates or solvates. It is known to those of
skill in the art that charged compounds form hydrated species when lyophilized with
water, or form solvated species when concentrated in a solution with an appropriate
organic solvent. The compounds of this invention include the hydrates or solvates of
the compounds listed. i

The 4-phenyl-5-0x0-1,4,5,6,7 8-hexahydroqmnohne derivatives of the invention were
ists of the FSH receptor. Methods to detennme receptor binding, as well
in vivo assays to determme blologlcal actmty of gonadotropins are well




WO 2006/117368 PCT/EP2006/061972

10

15

20

-32.

To measure a functional response, isolated DNA encoding the FSH receptor gene,
preferably the human receptor, is expressed in suitable host cells. Such a cell might be
the Chinese Hamster Ovary cell, but other cells are also suitable. Preferably the cells
are of mammalian origin (Jia et al, Mol.Endocrin., 5:759-776, 1991).

Methods to construct recombinant FSH expressing cell lines are well known in the art
(Sambrook et al, Molecular Cloning: a Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, latest edition). Expression of receptor is attained
by expression of the DNA encoding the desired protein. Techniques for site directed
mutagenesis, ]igatidn of additional sequences, PCR, and construction of suitable
expression systems are all, by now, well known in the art. Portions, or all, of the DNA
encoding the desired protein can be constructed synthetically using standard solid
phase techniques, preferably to include restriction sites for ease of ligation. Suitable
control elements for transcription and translation of the included coding sequence can
be provided to the DNA coding sequences. As is well known, expression systems are
now available which are compatible with a wide variety of hosts, including prokaryotic
hosts such as bacteria and eukaryotic hosts such as yeast, plant cells, insect cells,
mammalian cells, avian cells and the like.

Cells expressing the receptor are then contacted with the test compound to observe
binding, or stimulation or inhibition of a functional response.

Alternatively, isolated cell membranes containing the expressed receptor may be used
to measure binding of the test compound.

For measurement of binding, radioactive or fluorescent compounds may be used. As

reference compound human recombinant FSH can be used.
In the alternative also competition binding assays may be performed.

Another assay involves screening for FSH receptor agonist compounds by determining
stimulation of receptor mediated cAMP accumulation. Thus, such a method involves
expression of the receptor on the cell surface of a host cell and exposing the cell to the
test compound., The amount of cAMP is then measured. The level of cAMP will be
increased, by the stimulating effect of the test compound upon binding to the receptor.

(\}
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In addition to direct measurement of e.g. cAMP levels in the exposed cell, cells lines
can be used wb#ch in addition to transfection with receptor encoding DNA are also
transfected with a second DNA encoding a reporter gene the expression of which
responds to the l%vel of cAMP. Such reporter genes might be cAMP inducible or might
be constructed in such a way that they are connected to novel cAMP responsive
elements. In general, reporter gene expression might be controlled by any response
element reacting to changing levels of cAMP. Suitable reporter genes are e.g. LacZ,
alkaline phosph‘fatase, firefly luciferase and green fluorescence protein, The principles
of such transactivation assays are well known in the art and are described e.g. in
Stratowa, Ch., i—limmler, A. and Czernilofsky, A.P., (1995) Curr. Opin. Biotechnol.
6:574. o

The present invention also relates to a pharmaceutical composition comprising a 4-
phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline  derivative  or  pharmaceutically
acceptable salts thercof having the general formula I in admixture with
pharmaoeuticalhy acceptable auxiliaries and optionally other therapeutic agents. The
auxiliaries mu#t be “acceptable” in the sense of being compatible with the other
ingredients of t&:e composition and not deleterious to the recipients thereof,

Compositions } include e.g. those suitable for oral, sublingual, subcutaneous,
intravenous, iqtramuscular, nasal, local, or rectal administration, and the like, all in unit
dosage forms ;“or administration.

For oral Bdmi#istration, the active ingredient may be presented as discrete units, such
as tablets, cap$ules, powders, granulates, solutions, suspensions, and the like.

For parenteml] admmstahon, the pharmaceutical composition of the invention may be
presented in unit-dose or multi-dose containers, c.g. injection liquids in predetermined
amounts, for ‘ ple in sealed vials and ampoules, and may also be stored in a freeze
dried (lyopbilized) condition requiring only the addition of sterile liquid carrier, e.g.
water, prior tép use. |

Mixed with Jsuch pharmaceutically acceptable auxiliaries, e.g. as described in the

standard reference, Gennaro, AR. et al, Remington: The Science and Practice of
Pharmacy (thh Edition., Lippincott Williams & Wilkins, 2000, see especially Part 5:
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Pharmaceutical Manufacturing), the active agent may be compressed into solid dosage
units, such as pills, tablets, or be processed into capsules or suppositories. By means of
pharmaceutically acceptable liquids the active agent can be applied as a fluid
composition, e.g. as an injection preparation, in the form of a solution, suspension,
emulsion, or as a spray, e.g. a nasal spray.

For making solid dosage units, the use of conventional additives such as fillers,
colorants, polymeric binders and the like is contemplated. In general any pharma-
ceutically acceptable additive which does not interfere with the function of the active
compounds can be used. Suitable carriers with which the active agent of the invention
can be administered as solid compositions include lactose, starch, cellulose derivatives
and the like, or mixtures therecof, used in suitable amounts. For parenteral
administration, aqueous suspensions, isotonic saline solutions and sterile injectable
solutions may be used, containing pharmaceutically acceptable dispersing agents
and/or wetting agents, such as propylene glycol or butylene glycol.

The invention further includes a pharmaceutical composition, as hereinbefore
described, in combination with packaging material suitable for said composition, said
packaging material including instructions for the use of the composition for the use as
hereinbefore described.

The exact dose and regimen of administration of the active ingredient, or a
pharmaceutical composition thereof, may vary with the particular compound, the route
of administration, and the age and condition of the individual subject to whom the
medicament is to be administered.

In general parenteral administration requires lower dosages than other methods of
administration which are more dependent upon absorption. However, a suitable dosage

for humans may be 0.05-25 mg per kg body weight. The desired dose may be presented

as one dose or as multiple subdoses administered at appropriate intervals throughout
the day, or, in case of female recipients, as doses to be administered at appropriate
daily intervals throughout the menstrual cycle. The dosage as well as the regimen of
administration may differ between a female and a male recipient.

Thus, the compounds according to the invention can be used in therapy.

¢
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A further of the invention resides in the use of a 4-phenyl-5-0x0-1,4,5,6,7,8-
bexahydroquinoline derivative having the general formula I for the manufacture of a
medicament to hae used for the treatment of disorders responsive to FSH receptor
mediated pathwﬁ‘iys, preferably for the treatment of fertility disorders. Thus, patients in
need thereof cax‘{ be administered with suitable amounts of the compounds according to

N . |
the invention. |

\
In yet another #spect the invention resides in the use of a 4-phenyl-5-oxo-1,4,5,6,7,8-

hexahydroquim#line derivative having the general formula I for the manufacture of a

medicament to be used for the treatment of infertility.

The invention 1# illustrated by the following examples.

General Cotm#ents:

The following Jabbreviations are used in the examples: DMA = N, N-dimethylaniline,
DIPEA = N,N-diisopropylethylamine, TFA = trifluoroacetic acid, HATU = O-(7-
azabenzotﬁaz%le—l-yl)-MMN " N’-tetramethyluronium bexafluorophosphate, Fmoc
9-fluorenylmethoxycarbonyl, Fmoc-Cl = 9-fluorenylmethoxycarbonylchloride, Alloc =

allyloxycarbonyl, DMF = N,N-dimethylformamide, THF = tetrahydrofuran.

|
Unless stated |otherwise, all final products of the examples below were lyophilized

from water/1,4-dioxane mixtures, water/zert-butanol or water/acetonitrile mixtures. If
the compounc? was prepared as a TFA salt, the acid was added in an appropriate
amount to the ilsf.olvem mixture before Iyophilization,

I

|
The names of the final products described in the examples were generated using the

Beilstein Autonom program (version: 2.02.304).

|
The fo]lowinF analytical HPLC methods were used for determination of retention

times: |

Method 1: Cﬁ‘)lumn: 5 pym Luna C-18(2) 150%4.6 mm; flow: 1 ml/min; detection: 210
nm; cohmni‘temperamre: 40 °C; solvent A: CH;CN/H,O = 1/9 (v/v); solvent B:
CH;CN; sol"(rent C: 0.1 M aqueous trifluoroacetic acid; gradient: solvent A/B/C =
65/30/5 to 1#)/85/5 (v/viv) in 30.00 min, then constant for an additional 10.00 min at

A/BIC= 10/§5/5 (VIVHV).

Method 2: I(‘ienﬁcal to method 1, except for the gradient used: Gradient: solvent A/B/C
=75/20/5 to} 15/80/5 (v/v/v) in 30.00 min, then constant for an additional 10,00 min at
A/BIC = 15/80/5 (VWIV).

|

|




WO 2006/117368 PCT/EP2006/061972

10

15

20

30

- 36 -

Method 3: Identical to method 1, except for the gradient used: Gradient: solvent A/B/C
= 35/60/5 to 10/85/5 (v/v/v¥) in 30.00 min, then constant for an additional 10.00 min at
A/B/C = 10/85/5 (viviv).

Method 4: Identical to method 1, except for the gradient used: Gradient: solvent A/B/C
= 95/0/5 to 15/80/5 (v/v/v) in 30.00 min, then constant for an additional 10.00 min at
A/B/C = 15/80/5 (vIVIv).

Method 5: Identical to method 1, except for the gradient used: Gradient: solvent A/B/C
= 75/25/0 to 0/100/0 (v/v/v) in 20.00 min, then constant for an additional 10.00 min at
A/B/C = 0/100/0 (v/viv).

Method 6: Identical to method 1, except for the gradient used: Gradient: solvent A/B/C
= 60/40/0 to 0/100/0 (v/v/v) in 20.00 min, then constant for an additional 10.00 min at
A/B/C = 0/100/0 (v/v/v).

Method 7: Identical to method 1, except for the gradient used: Gradient: solvent A/B/C
= 70/30/3 to 40/60/3 (v/v/v) in 30.00 min, then constant for an additional 10.00 min at
A/B/C = 0/100/3 (VviW/V).

Method 8: Column: 3 pm Luna C-18(2) 100x2 mm (Phenomenex); flow: 0.25 ml/min;
detection: 210 nm; column temperature: 40 °C; solvent A: CH;CN/H,0 = 1/9 (viv);
solvent B: CH;CN; gradient: solvent A/B = 65/35 to 10/90 (v/v) in 30.00 min, in 2.00
minutes to A/B = 0/100 (v/v), then constant for an additional 8.00 min at A/B = 0/100
(V/v), then in 1.00 minute to A/B = 65/35 (v/v) and finally constant for an additional
15.00 min at A/B = 65/35 (v/v).

Method 9: Column: Chiralpak AD-H 25 x 0.46 cm; detection: Chirality (+/-) and 210
nm; Conditions : isocratic heptane/isopropylalcohol 80/20 (v/v).

The diastereomeric ratio (Diast. ratio:) was determined if baseline separgtion of the
individual diastereomers was observed using the appropriate analytical HPL.C method.
Alternatively, the diastereomeric ratio was determined by 'H NMR analysis when
distinct signals corresponding to the diastereomers were identified.

Preparative HPLC-purifications were performed on a Luna C-18(2) column (5 pm)
(150 x 21.2 mm) with water/acetonitrile mixtures, optionally in the presence of 0.1%
aqueous TFA, using the indicated gradient: Flow: 20 mV/min: Detection: 210 nm:

27
1%
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4-yN)-6-ethoxy-pheno ethyl]-phenyl}-3.4.5-trimethoxy-benzamide

| .
(). 3-Bromo-5-cthoxy-4-(3-nitro-henzyloxy)-benzaldehyde |
A mixture of 3-nitrobenzylbromide (2 g), 3-bromo-5-ethoxy-4-hydroxy benzaldehyde
(2.06 g), K2COs (2.55 g) and BuyNI (186 mg) in DMF (50 ml) was stirred at 60°C for 2
h. The reaction ;‘mixmre was diluted with ethyl acetate and washed with water and
brine. The orgaﬁjc layer was dried MgS0,), filtered and concentrated in vacuo. The

residue was recr&s‘ra]]ized from heptane.
Yield: 2.98 g. MS-EST: [M+H]" = 380/382

(). 44 3-ﬁitro-b_gmlog)—f&-bromo-s-ethogg—phenyl|-2-me‘rhv1-5-oxo—7-n;onv1-
1,4,5,6,7,8-hex_ﬁ;y: dro-quinoline-3-carbonitrile

A mixture of ﬂ“le product of example la (2g), 3-aminocrotonitrile (431 mg) and 5-
propyleyclohexane-1,3-dione (810 mg) in ethanol (20 ml) was stirred at 80°C for 4 h.
The reaction e was concentrated in vactio and the residue was chromatographed
on silica gel in %eptane/ethyl acetate = 1/1 (v/v) as eluent.

Yield: 2.7 g. MS-ESI: [M+H]' = 580/582
(c). 4-[4-(3- 0- loxy)-3-bromo-5-etho:

1.4,5.6.7.8-hexahydro-quinoline-3-carbonitrile

SnCl, (162 g) was added to a solution of the product of example 1b (500 mg) in
ethanol (10 m#). After stirring for 18 h, the reaction mixture was poured in water and
extracted Wlﬂl“ ethyl acetate. The organic layer was separated and washed with 0.5N
NaOH and wa’rer, dried (MgSQy), filtered and concentrated in vacuo.

Yield: 440 mg. MS-ESI: [M+H]" = 550/552

(d). N-{3-[2-Bromo-4-
olin-4-y)-6-ethoxy-phenoxymethyl}-phenyl}-3.4.5-trimethoxy-benzamide

A mixture of ‘!rche product of example 1c (44 mg), 3,4,5-trimethoxybenzoylchloride (39
mg) and DIPEA (70 p) in dichloromethane (10 m) was stirred for 18 b, The reaction
mixture was | diluted with dichloromethane and washed with water and brine. The
organic layer was separated, dried (MgS80y), filtered and concentrated in vacuo. The
residue was purified by proparstive HPLC (0 — 90% acetonitrile). Yield: 39 mg, MS-
ESI: [M+Hj+‘i ='744.4/746.4; anal. HPLC: Rt =20.73 min 1 (method 1)
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4-y1)-6-ethoxy-phenoxymethyl]-phenyl}-3.3-dimethyl-buf i

Acylation of the product described in example 1c (44 mg) with 3,3-dimethyl-butyryl
chloride(16 mg) was performed according to the method described in example 1d.
Yield: 36 mg. MS-ESI: [M+H]" = 648/650; anal. HPLC: Rt = 22.58 min (method 1)

(a).
hydro-quinolin~-4-y])-6-ethoxy-phenoxymethyl]-phenyl} -acetamide

Bromoacetyl chloride (600ul) in dichloromethane (5 ml) was added dropwise to a
solution of the product of example 1¢ (1.32 g) and DIPEA (2.1 ml) in dichloromethane

(25 ml). After stirring for 4 h, the reaction mixture was washed with water. The organic

layer was separated, dried (MgSO,), filtered and concentrated in vacuo. Yield: 900 mg.
MS-ESI: [M+H]" = 670/672/674

olin-4-y1)-6-ethoxy-phenoxymethyl]-phenyl}-2-] (pyri din-4-ylmethyl)-amino}-
acetamide

A mixture of the product of example 3a (50 mg) and 4-picolylamine (81 mg) in
dichloromethane/THF = 4:1 (v/v) (2.5 ml) was stirred for 18 h. The reaction mixture
was diluted with dichloromethane and washed with water and brine. The organic layer
was separated, dried (MgSO4), filtered and concentrated in vacuo. The residue was
purified by preparative HPLC (0 — 90% acetonitrile, 0.1% TFA). Yield: 17.9 mg (as
TFA salt). MS-ESI: [M+H]" = 698.4/700.4; anal. HPLC: Rt = 8.85 min (diast1), Rt =
9.07 min (diast2) (method 2)

4-yl )-6-gthogy-g' heno:_m_nﬁthzl ]-phenyl}-2-(cyclopentyl-methyl-amino)-acetamide

Reaction of the product described in example 3a (50mg) with cyclopentyl-methyl-
amine (74 mg) was performed according to the method described in example 3b.
Yield: 53 mg (as TFA salf). MS-ESE: [M+H]" = 689/691; anal. HPLC: Rt = 13.45 min
(diast1), Rt = 13.72 min (diast2) (method 2).
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|
Reaction of the product described in example 3a (50mg) with 2-piperazin-1-yl-cthanol
(98mg) was peﬁormed according to the method described in example 3b. Yield: 41 mg
(as TFA salt). MS-ESI: [M+HH]" = 720/721; anal. HPLC: Rt = 10.40 min (diast1) Rt =
10.67 min (diaTl) (method 2).

|

Example 6

(a). 3-(2-Bromo-6-ethoxy-4-formyl-phenoxymethyl)-benzoic acid methyl ester

Alkylation of 3-bromo-5-ethoxy-4-hydroxy benzaldehyde (2 g) with 3-bromomethyl-
benzoic acid Jlethyl ester (2.06 g) was performed according to the method described in
example 1a. The residue was chromatographed on silica gel in heptane/ethyl acetate =

The title com‘(pound was prepared according to the method described in example 1b
starting from}the product of example 6a (2.4 g), 3-aminocrotonitrile (504 mg) and 5-
propylcyclohexane-1,3-dione (947 mg). Yield: 2.96 g. MS-ESI: [M-+H]" = 593/595

) mo
4—111-6—ethog&} -phenoxymethyll-henzoic acid

A mixture of the product of example 6b (2.96 g) and 2N NaOH (5 ml) in dioxane (100
ml) was stix'*"ed for 3 days. The reaction mixture was poured in water followed by
addition of 4N HC] until pH 2 and extraction with ethyl acetate. The organic layer was
washed witﬂ brine, dried (MgSO0y), filtered and concentrated in vacuo. Yield: 3.0 g.
MS-ESI: [M+H]" = 579/581

@. 3-2Bromo-4-(3- ‘
4-y_I)-6—ethom‘ -phenoxymethyl]-N-ethyl-N-(2-hydroxy-ethyl)-benzamide

A mixture ﬂ’»f the product of example 6c (90 mg), 2-ethylamino-ethanol (49 pl) and
TBTU (82 mg) in dichloromethane (5 ml) was stitred for 4h. The reaction mixture was
washed witl;; sat. NaHCOs, dried (MgS0,) and concentrated in vacuo. The residuec was

|
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purified by preparative HPLC (0 — 90% acetonitrile, 0.1% TFA). Yield: 43 mg. MS-
ESI: [M+H]" = 650/652; anal. HPLC: Rt = 19.96 min (diast 1), Rt = 20.22 min (diast 2)
(method 2). Diast. ratio: 3:1

Coupling of the compound described in example 6¢ with 1,2,3,6-tetrahydro-pyridine
(47 p)) and TBTU (82 mg) was performed according to the method described in
example 6d. Yield: 61 mg. MS-ESI: [M+H]" = 644/646; anal. HPLC: Rt = 23.48 min
(diast 1), Rt = 23.75 min (diast 2) (method 2) Diast. ratio: 3:1

1)-6-cthoxy-phenoxymethyll-phenoxy}-acetic acid fert-butyl ester

(a). 3-Bromomethyl-phenol

At 0 °C and under a nitrogen atmosphere carbontetrabromide (28.05 g) was added over
a period of 20 min to a suspension of 3-hydroxybenzylalcohol (7 g) and
triphenylphosphine (22.18 g) in dichloromethane (250 ml). After stirring for 1 h at 0°C,
the reaction mixture was concentrated in vacuo. The residue was chromatographed on
silica gel in heptane/ethyl acetate = 2/1 (v/v) as cluent. Yield: 10 g. MS-ESI: [M-H] =
184.8/186.8

-(3-Bromomethyl-phenoxy)-tetrahydro-

At 0°C 3,4-dihydro-2H-pyran (9.8 ml) and a catalytic amount of pyridinium-p-
toluenesulfonate were added to a solution of the product of example 8a (10 g) in
dichloromethane (300 ml). After stirring for 1.5 h at room temperature, the reaction
mixture was diluted with dichloromethane and washed with sat. NaHCO; and brine.
The organic layer was separated, dried (MgSOy), filiered and concentrated in vacuo.
The residue was chromatographed on silica gel in heptane/ethyl acetate = 4/1 (v/v).
Yield: 13.6 g.

(c). 3-Bromo-5-ethoxy-4-[3-(tetrahydro-pyran-2-yloxy)-benzyloxy]-benzaldehyde
Alkylation of 3-ethoxy-4-hydroxy-5-bromo-benzaldehyde (11.19 g) with the product of
example 8b (13.6 g) was performed according to the method described in example 1a.

The residue was chromatographed on silica gel in heptane/ethyl acetate = 3/1 (V) as
eluent. Yield: 17.8 g. MS-ESI: [M+H]" = 435/437
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methyl-5-0x0-7-propyl-1.4.5.6.7,8-hexahydro-quinoline-3-carbonitrile

The title compound was prepared according to the method described in example 1b,
using the plnm:t of example 8¢ (5.5 g), 3-aminocrotonitrile (1 g) and 5-
propylcyclohex#e—l,?,-dione (1.95 g). Yield: 6.4 g. MS-ESI: [M+H]" = 635.4/637.4

1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

Ozxalic acid was added to a solution of the product of example 8d (6.4 g) in methanol

(135 m1) and water (15 ml) to pH 2. After stirring at 55°C for 2 h, the reaction mixture
was concentrated in vacuo. The residue was dissolved in ethy] acetate and washed with
water, sat. NalICO; and brine. The organic layer was separated, dried (MgSO.),
filtered and concentrated in vacuo. Yield: 5.5 g. MS-EST: [M+H]" = 551.2/553.2

4-y}-6-etho: heno: ethyl]-phenoxy}~-acetic acid fert-butyl ester

A mixture of the product of example 8¢ (100 mg), tert-butyl bromoacetate (105 mg)
and CsCO;s (35\}5 mg) in dioxane (7 ml) was stirred at 80°C under a nitrogen atmosphere
for 18 h. The reaction mixture was diluted with ethyl acetate and washed with water,
sat. NaHCO; and brine. The organic layer was separated, dried (MgSO,), filtered and
concentrated in vacuo. The residue was purified by preparative HPLC (50 — 100%
acetoitrile). Yield: 34.5 mg. MS-ESI: [M+H]' = 665.4/667.4; anal. HPLC: Rt = 10.16

min (diast1), 10.55 min (diast2) (method 3) Diast. ratio: 5:1

Reaction of product described in example 3a (100mg) with 3-pyrrolidin-1-yl-
propylamine ‘191 mg) was performed according to the method described in example
3b. Yield: 32 mg (as TFA salt). MS-ESI: [M+H]" = 718.6/720.6; anal, HPLC: Rt =
7.24 min (me‘{hod 2).
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To a solution of the product of example 1c (1.5 g) in dichloromethane was added
acryloylchloride (222 pl) and DIPEA (2.38 ml). After stimring for 18 b, the reaction
mixture was washed with water. The organic layer was separated, dried (MgSQOs,),
filtered and concentrated in vacuo. Yield: 1.65 g. ESI-MS: [M+H]" = 604.2/606.2

(b).
1.4.5.6.7.8-hexahydro-guinolin-4-y1)-6-ethoxy-pheno: ethyll-phenyl}- ionhamide

A mixture of the product of example 10a (150 mg) and N-methyl-benzylamine (300
mg) in THF (2.5 ml) was stirred for 18 h. The reaction mixture was concentrated in
vacuo. The residue was dissolved in ethyl acetate and washed with water. The organic
layer was separated, dried (MgSO,), filtered and concentrated in vacuo. The residue
was purified by preparative HPLC (10 — 90% acetonitrile, 0.1% TFA). Yield: 34 mg
(as TFA salf). MS-ESIL: [M+H]" = 725.4/727.4; anal. HPLC: Rt = 14.32 min (diast1),
Rt=14.58 min (diast2) (method 2)

Example 11

propionamide

The title compound was obtained according to the method described for example 10b,
starting from Bis-(2-methoxy-ethyl)-amine (319 mg) and the product of example 10a
(150 mg). Yield: 30 mg (as TFA salt). MS-ESI: [M+H]" = 737.4/739.4; anal. HPLC: Rt
= 13.24 min (method 2).

Example 12

oxo-7-propyl-1.4.5.6.7.8-bhexahydro-guinoline-3-carbonitrile

A mixture of the product of example 8¢ (100 mg), 2-picolylchloride hydrochloride
(31.2 mg) and CsCO; (124 mg) in DMF (7 ml) was stirred at 60°C under a nitrogen
atmosphere for 18 h. The reaction mixture was diluted with ethyl acetate and washed
with water, sat. NatICO; and brine. The organic layer was separated, dried (MgSO.),
filtered and concentrated in vacuo. The residue was purified by preparative HPLC (0
—» 100% acetonitrile, 0.1% TFA). Yield: 19.6 mg (as TFA salt). MS-ESL: [M+H]" =
642.1/644.1; anal. HPLC: Rt = 17.24 min (method 2).

7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

PCT/EP2006/061972
-42 - ;
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The title compound was obtained according to the method described for example 12,
starting from 41‘-ﬂuoro-benzyfbrom1de (23.7 pl) and the product of example 8¢ (100
mg). The res:dde was purified by preparative HPLC (50 — 100% acetonitrile). Yield:
58.9 mg. MS-ESI [M+H]" = 659.2/661.2; anal. HPLC: Rt = 14.38 min (diastl), Rt =
14.90 min (diaﬂ‘ﬂ) (method 3). Diast. ratio: 5:1

Example 14 }‘

4_-{3-Brog@_o-4-b(2-dieth lamino-ethoxy)-benzyloxy]-5-ethoxy-phenyl}-2-methyl-5-

oxo-7-propyl-1.4.5.6.7.8-hexahydro-guinoline-3-carbonitrile

The title é.omﬂound was obtained according to the method described for example 12,
starting from 2-diethylaminoethylchloride hydrochloride (32.7 mg) and the product of
example 8e (ﬂGO mg). The residue was purified by preparative HPLC (0 — 100%
acetonitrile, 0.1% TFA). Yield: 62.9 mg (as TFA salt). MS-ESI: [M+H]'= 650.4/652.4;
anal. HPLC: Rt = 13.35 min (diast 1), Rt = 13.70 (diast 2) (method 2).

Example 15 ‘

4-y)-6-ethoxy-phenoxymethyl]-phenoxy} -N. N-dimeth l-acetmmde

The title compound was obtained according to the method described for example 12,

starting from 2-chloro-N, N-dimethylacetamide (19.6 pl) and the product of example 8¢
(100 mg). The residue was purified by preparative HPLC (0 — 100% acetonitrile).
Yiold: 53.8 mg. MS-ESI: [M+H]" = 636.4/638.4 ; anal. HPLC: Rt = 20,44 min (diast1),
Rt=20.77 nﬁn (diast2) (method 2). Diast. ratio: 5:1

|

Example 16‘1

4-J3-Bro_r_n_o-;‘é-etho;y—4—[3-(2-metho:_rz—ethog)-bgzyloy]-p_henyl}-Z-methyl-s-oxo-
7-prgp_yl-1,4r 5.6.7.8-hexahydro-guinoline-3-carbonitrile

A mixture of the product of example 8e (100 mg), 2-methoxyethanol (29 pl),
diethylazodi#;arboxylate (57 pl) and triphenylphosphine polymer bound (122 mg) in
djchloromet#mne (6 ml) was stirred under a nitrogen atmosphere for 54 h. The reaction
mixture was filtered and concentrated in vacuo. The residue was purified by
preparative ‘ HPLC (50 — 100% acetonitrile). Yield: 15 mg. MS-ESL: [M+H]" =
609.2/611.7; anal. HPLC: Rt = 7.66 min (method 3).

Example 1
|
4-{3-Brom -5-ethogx—4—|3 gZ-mogphOBnA-yl-Z—oxo-etho_xj) -benzyloxy]-phenyl}-2-
oth . s
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(a).
olin-4-y])-6-ethoxy-phenoxvmethyl]-phenoxy}-acetic acid

A mixture of the compound of example 8f (620 mg) in dichloromethane (45 ml) and
trifluoracetic acid (5 ml) was stirred for 4 h. The reaction mixture was diluted with
dichloromethane, washed with water and brine. The organic layer was separated, dried
(MgSO0y), filtered and concentrated in vacuo. Yield: 553 mg. MS-ESL [M+H]" =
609.2/611.2

(b). 4-{3-Bromo-5-ethoxy-4-[3-(2-motpholin-4-yl-2-ox0-ethoxy)-benzyloxy]-phenyl}-
2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

Coupling of the compound described in example 17a (79 mg) with morpholine (34 pI)
and TBTU (62 mg) was performed according to the method described in example 6d.

Yield: 50.5 mg. MS-ESL: [M+H]" = 678.4/680.4; anal. HPLC: Rt = 16.29 min (diast1),
Rt = 16.65 (diast2) (method 1). Diast. ratio: 5:1

Example 18

4-yl)-6-ethoxy-phenoxvmethyll-phenoxv}-N-thiophen-2-ylmethyl-acetamide

Coupling of the compound described in example 17a (75 mg) with 2-
thiophenemethylamine (38 pl) and TBTU (59 mg) was performed according to the
method described in example 6d. The residue was purified by preparative HPLC (40 —
100% acetonitrile). Yield: 45.7 mg. MS-ESI: [M+H]" = 704.4/706.4; anal. HPLC: Rt =
6.96 min (method 3).

4-y1)-6-ethoxy-phenoxymethyl]-phenyl} -2-pyrrolidin-1-yl-acetamide

(2). 3-Bromo-5-ethoxy-4-(2-nitro-benzyloxy)-benzaldebyde

Alkylation of 3-bromo-5-ethoxy-4-hydroxybenzaldehyde (5 g) with 2-
nitrobenzylbromide (4.85 g) was performed according to the method described in
example 1a. Yield: 7.88 g. MS-ESI: [M-+H]" = 380/382

(b).
1.4.5.6.7,8-hexahydro-quinoline-3-carbonitrile

The title compound was prepared according to the method deseribed in example 1b
starting from the product of example 19a (7.88 g), 3-aminocrotonitrile (1.7 g) and 5-
propylcyclohexane-1,3-dione (3.2 g).Yield: 8.54 g. MS-ESL: [M+H]" = 580.2/582.2

4
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1,4é,6,7,8-hex%m dro-quinoline-3-carbonitrile

At 0°C Zinc d#ist (.01 g) was added portion wise to a solution of the product of
example 19¢ (6‘}&9 g) and acetic acid (5.9 ml) in THF (150 ml). After stitring at 0°C for
1hand at rooi‘n temperature for 2 h, the reaction mixture was filtered, diluted with
dichloromethax#e and washed with sat. NaHCO; and brine. The organic layer was
separated, dneﬁﬁ (MgSO0y), filtered and concentrated in vacuo. Yield: 3.66 g. MS-ESL:
M+H]* = 550. p/552 2

hydro -qumolm\M—vll— 6-cthoxy-phenoxymethyl]l-phenyl}-acetamide

Reaction of bl%omoace'tyl chloride (0.546 ml) with the product of example 19¢ (1.2 g)
was preformeqi according to the method described for example 3a. Yield: 1.36 g. MS-
ESI: [M+H]" = 626.2/628.2

(e) 52—[ 2-Bromo.—4- 3 -2-methyl-5-0x0-7- 1-1.4.5.6.7 8-hexah dro

A mixture of the product of example 19d (136 mg) and pyrrolidine (181 ul) in THF (5
ml) was stirred for 54 h. The reaction mixture was diluted with ethyl acetate and
washed with\‘water, sat. NaFHCO; and brine. The organic layer was dried (MgSOy),
filtered and q‘oncentrated in vacuo. The residue was purified by preparative HPLC (10
—~» 100% acetonitrile, 0.1% TFA). Yield: 51.8 mg (as TFA salt). MS-ESI: [M+H]" =
661.4/663.4; anal. HPLC: Rt = 13.58 (method 2)

|

Example 20‘\‘

The title coi‘npomd was prepared according to the method described in example 19
starting ﬁ'om the product of example 19d (136 mg) and N,N,N-trimethyl-ethane-1,2-
diamine (277 D). Yield: 41 mg (as TFA salt). MS-ESI: [M+H]" = 690.4/692.4 ; anal.
HPLC: Rt=T 12.14 min (diast 1), Rt = 12.46 (diast 2) (method 2). Diast. ratio: 7:1

Example Zﬁ

5-0x0-7- 1-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

(a). S-BronJ:lo-Z-methxlsiﬂfanyl-pm'g’dine-4-carboglic acid
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At 5°C triethylamine (16.9 ml) was added dropwise to a solution of mucobromic acid
(10.31 g) and 2-méthyl-isothiourea (11.13 g) in water (200 mI). After stirring at 5°C for
3 b, the reaction mixture was allowed to warm up (room temperature) and stirring was
continued for another 54 h. The reaction mixture was acidified with conc. HCI (33%).
The title product was obtained by filtration, Yield: 4.1 g. MS-ESIL: [M+H]" = 249/251

(b). 2-Methylsulfanyl-pyrimidine-4-carhoxylic acid

The product of example 21a (517 mg) in methanol (25 ml) was hydrogenated in a
PARR apparatus in the presence of KOH (260 mg) and 10% Pd on BaS0O;, (260 mg) for
4 h. The reaction mixture was filtered over decalite and washed with methanol (warm).
The filtrate was concentrated to 50% of its volume followed by addition of conc. HC1
(33%) to pH 1. The precipitate (KBr) was filtered off and the mother liquor was
concentrated in vacuo. The residue was recrystallized from dioxane. Yield: 200 mg.
MS-ESI: [M+H]" =170

(c). 2-Methylsulfanyl-pyrimidin-4-yl)-methanol

At 0°C oxalyl chloride (295 pl) was added to a solution of DMF (91.2 pl) in
dichloromethane (2 ml). Afier stirting at 0°C for 1 h, the reaction mixture was
concentrated in vacuo. The residue was dissolved in acetonitrile (2 ml) and THF (3 ml),
followed by portion wise addition of the product of example 21b (200 mg) at 0°C ina
nitrogen atmosphere. Afier stirring at 0°C for 15 min, the reaction mixture was cooled
(-78°C) and 2M NaBH, in DMF (590 pl) was added. After stirring at -20°C for 3 h, the
reaction mixture was quenched with 2N HCI and concentrated in vacuo. The residue
was dissolved in water and the remaining solution was adjusted to pH 11 with 2N
NaOH, followed by extraction with dichloromethane. The organic layer was separated,
dried (MgSOy), filtered and concentrated in vacuo. Yield: 180 mg. MS-ESL: [M+H]" =
156

(d). 3-Bromo-5-ethoxy-4-(2-methylsulfanyl-pyrimidin-4-ylmethoxy)-benzaldehyde

A mixture of the product of example 2lc (180 mg), 3-bromo-5-ethoxy-4-hydroxy
benzaldehyde (289 mg), triphenylphosphine polymer bound (393 mg) and
diethylazodicarboxylate (186j) in dichloromethane (25 ml) was stirred for 18 h. The
reaction mixture was filtered off and the filtrate concentrated in vacuo. The residue was
chromatographed on silica gel in heptane/ethyl acetate = 3/2 (v/v) as eluent.

Yield: 98 mg. MS-ESI: [M-+H]" = 383/385

(e). 4-[3-Bromo-5-ethoxy-4-(2-methylsulfanyl-pyri idin-4-ylmethoxy)-phenyl]-2-
methyl-5-oxo0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

>e

T
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The title compound was prepared according to the method described in example 1b
starting from the product of example 22d (49 mg), 3-aminocrotonitrile (11 mg) and 5-
propylcyclohexabe—l 3-dione (20 mg). The residuc was purified by preparative HPLC
(0 — 100% aceyommle 0.1% TFA). Yield: 24 mg (as TFA salt). MS-ESI: [M+H]" =
583.2/585.2; an#l HPLC: Rt = 25.06 min (diast1), Rt = 25.51 min (diast2) (method 2).
Diast. ratio: 4:1

|
Example 22 (f

Furan-2-carboxylic
hexahydro-qui b]m-A—- 1)-6-ethoxy-phenoxymethyl]-phenyl}-amide

A mixture of the product of example 19¢ (100 mg), 2-furoylchloride (36 pi) and
DIPEA (159 pl) in dichloromethane (5 ml) was stirred for 16 h. The reaction mixture
was diluted wﬁh dichloromethane and washed with sat. NaHCO;. The organic layer
was separated, dried (MgSOy), filtered and concentrated in vacuo. The residue was
purified by prépaxative HPLC (20 — 100% acetonitrile). Yield: 67 mg. MS-ESI:

|
[M+H]" = 644 4/646.4; anal. HPLC: Rt = 20.19 min (method 1).
|

Example 23 ’

N-{2-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1.4,5.6,7.8-hexahydro-quinolin-
4-yD)-6-cthoxy.phenoxymethyll-phenyl}-acrylamide

Reaction of ﬂ'ﬂ‘e product of example 19¢ (100 mg) with acryloylchloride (29 pl) in the
presence of I?IPEA' (159 pl) was performed according to the method described in
example 22, iield: 51.1 mg. MS-ESI: [M+H]" = 604.4/606.4; anal. HPLC: Rt = 19.01
min (diast1), ‘ t=19.42 min (diast2) (method 1). Diast. ratio: 9:1

Example 24 ‘w

1.4.5.6.7.8-h dro-quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl -a:hide

Reaction of the product of example 19¢ (100 mg) with cyclopropanecarbonylchloride
(33 pb) in thLa presence of DIPEA (159 pl) was performed according to the method
described m“ example 22. Yield: 52.1 mg. MS-ESL: [M+H]" = 618.2/620.2; anal.
HPLC: Rt = 20,30 min (diast1), Rt = 20.71 min (diast2) (method 1). Diast. ratio: 7:1

Example 25
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Reéction of the product of example 19¢ (100 mg) with methylchloroformate (28 pl) in .~

the presence of DIPEA (159 pl) was performed according to the method described in
example 22. Yield: 65.9 mg. MS-ESI: [M+H]" = 608.2/610.2; anal. HPLC: Rt = 21.37
min (diast1), Rt = 21.87 min (diast2) (method 1). Diast. ratio: 11:1

Example 26

Reaction of the product of example 19¢ (100 mg) with isobutyl chloroformate (47 pl)
in the presence of DIPEA (159 pl) was performed according to the method deseribed in
example 22. Yield: 70 mg. MS-ESL: [M+H]" = 650.4/652.4; anal. HPLC: Rt= 26.84
min (diast ), Rt = 27.26 min (diast2) (method 1). Diast. ratio: 7:1

(a). 2-(2-Bromo-6-gthoxy-4-formyl-phenoxymethyl)-furan-3-carboxylic acid methyl

ester

Alkylation of 3-bromo-5-ethoxy-4-hydroxy benzaldehyde (123 mg) with 2-
bromomethyl-furan-3-carboxylic acid methyl ester (109 mg) was performed according
to the method described in example 1a. Yield: 191 mg. MS-ESI: [M+H]" = 383/385

(b). 2-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-
4-yl)-6-ethoxy-phenoxymethyl]-furan-3-carboxylic acid methyl ester

The title compound was prepared according to the method described in example 1b
starting from the product of example 27a (191 mg), 3-aminocrotonitrile (41 mg) and 5-
propylcyclohexane-1,3-dione (77 mg). The residue was purified by preparative HPLC
(10 — 90% acetonitrile). Yield: 168 mg. MS-ESI: [M+H]" = 583/585; anal. HPLC: Rt
=23.06 min (diast1), Rt = 23.43 min (diast2) (method 2). Diast. ratio: 4:1

Example 28

Propane-1-sulfonic acid {2-
hexahvdro-quinolin-4-yl)-6-ethoxy-pheno: ethyl]-phenyl}-amide

Propane-1-sulfonyl chloride (31 pl) and pyridine (44 pl) were added to a solution of the
product of example 19¢ (100 mg) in dichloromethane (3 ml). After stirring for 18 h, the
reaction mixture was diluted with dichloromethane and washed with sat. NaHHCO;. The
organic layer was separated, dried (MgSO,), filtered and concentrated in vacuo. The
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residue was purified by preparative HPLC (20 — 100% acetonitrile). Yield: 52.7 mg.
MS-ESI: [M+H]" = 656.4/658.4; anal, HPLC: Rt = 22.36 min (diast1), Rt = 22.72 min
(diast2) (method 1). Diast. ratio: 7:1

Example 29

5 4-[2-Bromo-4+(3-cyano-2-methyl-5-0x0-7-propyl-1.4,5.6.7.8-hexahydro-quinolin-4-
1)-6-ethoxy-phenoxymethyl]-N-(2-methoxy-ethyl)-benzamide
(a). 4-(2-Bromo-6-ethoxy-4-formyl-phenoxymethyl)-benzoic acid methyl ester !

Alkylation of ‘3-bromo-5-ethoxy—4—hydroxy benzaldehyde (4 g) with 4-bromomethyl-
benzoic acid methyl ester (3.73 g) was performed according to the method described in
10 example 1a. Yield: 6.4 g. MS-ESI: [M+H]" = 393/395

(b). 4-[2-Bromo-4-(3 0-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin- ‘
4-y1)-6-ethoxy-phenoxymethyl]-benzoic acid methyl ester

The title combound was prepared according to the method described in example 1b
starting from the product of example 29a (6.4 g), 3-aminocrotonitrile (1.34 g) and 5-
15 propylcyclothane-l,B-dione (2.51 g). Yield: 6.74 g. MS-ESI: [M+H]" = 593/595

(¢). 4-[2-Bromo-4-
4-y1)-6-¢ethoxy-phenoxymethyl]-benzoic acid

A mixture of|the product of example 29b (6.5 g) and 2N NaOH (11.3 ml) in dioxane
(400 ml) was stirred at 50°C for 18 h. The reaction mixture was poured in water and in |
20 addition 4N HCI was added until pH 2, followed by extraction with ethyl acetate. The i
organic layer was washed with brine, dried (Mg8Q,), filtered and concentrated in

vacuo. Yield: 6.4 g. MS-ESI: [M+H]" = 579/581

25 Coupling of the compound described in example 29¢ (100 mg) with 2-methoxy-
ethylamine (44ul) and TBTU (82 mg) was performed according to the method
described in example 6d. Yield: 70 mg. MS-ESL: [M-+H]" = 636.4/638.4; anal. HPLC:
Rt =19.25 min (diast1), 19.55 min (diast2) (method 2). Diast. ratio: 4:1 (HPLC)

Example 30
30  4-{3-Bromo-5-ethoxy-4-[3-(isobutylamino-methyl)-benzyloxy]-phenyl}-2-methyl-5-
oxo0-7-propyl-1.4.5.6.7.8-hexahydro-guinoline-3-carbonitrile

(a).  4-(3-Bromo-5-¢thoxy-4-hydroxy-phenyl)-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-
hexahydro-quinoline-3-carbonitrile
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The title compound was prepared according to the method described in example 1b
starting from 3-bromo-5-ethoxy-4-hydroxy-benzaldehyde (6 g), 3-aminocrotonitrile
(2.01 g) and 5-propylcyclohexane-1,3-dione (3.8 g). The reaction mixture was cooled
(0°C) and the title compound was filtered off and washed with ethanol (cold). Yield:
6.3 g MS-ESI: [M+H]" = 445/447

(b). 4-[3-Bromo-4-(3-bromomethyl-benzyloxy)-5-¢cthoxy-phenyl]-2-methyl-5-0x0-7-
propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

A mixture of the product of example 30a (1.96 g), a,a,-dibromo-m-xylene (9.31 g) and
K2COs (1.22 g) in DMF (100 ml) was stirred at 60°C under a nitrogen atmosphere for 2
h. The reaction mixiure was diluted with ethyl acetate and washed with water , sat.
NaHCOQ; and brine. The organic layer was dried (MgSQ,), filtered and concentrated in
vacuo. The residue was chromatographed on silica gel in heptane/ethyl acetate = 1/2
(v/v). Yield: 2.52 g MS-ESI: [M+H]" = 627.4/629.4/631.4; anal. HPLC: Rt = 17.71
min (diastl), 18.07 min (diast2) (method 6). Diast. ratio: 4:1

(c). 4-{3-Bromo-5-ethoxy-4-[3-(isobutylamino-methyl)-benzyloxy]-phenyl}-2-methyl-
5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoling-3-carbonitrile

A mixture of the product of example 30b (100 mg) and iso-butylamine (79ul) in
acetonitrile (5 ml) was stirred for 18 h. The reaction mixture was concentrated in
vacuo; the residue was dissolved in dichloromethane and washed with sat. NaHCO;.
The organic layer was separated, dried (MgSQ,), filtered and concentrated in vacuo.
The residue was purified by preparative HPLC (0 — 100% acetonitrile, 0.1% TFA).
Yield: 76 mg (as TFA salf). MS-ESI: [M+H]" = 620.4/622.4; anal. HPLC: Rt = 13.56
min (diastl), Rt = 13.85 min (diast2) (method 2). Diast. ratio: 3:1

Example 31 '

4-[3-Bromo-5-ethoxy-4-(3- idin-4-ylmethyl)-amino]-methyl}-benzyloxy)-
phenyl]-2-methy}-5-oxo-7-propyl-1.4,5.6.7.8-hexahydro-quinoline-3-carbonitrile

The title compound was prepared according to the method described in example 30c
starting from the product of example 30b (100 mg) and 4-(aminomethyl)pyridine
(81pl) in acetonitrile (5 ml), Yield: 41 mg (as TFA salf). MS-ES: [M+H] =
655.2/657.2; anal. HPLC: Rt = 8.08 min (method 2). Diast. ratio: 3:1

Example 32

propyl-1 ,4,5,6,7,8-11@3111. dro-quinoline-3-carbonitrile

PCT/EP2006/061972 (:7
- 50 -
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(a). 4-[4-(3-Azidomethyl-benzyloxy)-3-bromo-5-ethoxy-phenyll-2-methyl-5-0x0-7-
propyl-1.4.5.6.7.8-hexahydro-guinoline-3-carbonitrile

A mixture of the product of example 30b (250 mg) and NaNj (78 mg) in DMF (10 ml)
was stirred for 2 h. The reaction mixture was poured in water and the precipitate was
filtered off, washed with water and dried in vacuo (50°C). Yield: 197 mg. MS-ESI:
[M-HH]" = 590.4/592.4; anal. HPLC: Rt = 23,72 min (diast1), Ry = 24.12 min (diast2)
(method 1). Diast. ratio: 3.5:1

(). 4-[4-(3:Aminomethyl-benzyloxy)-3-bromo-5-ethoxy-phenyl]-2-methyl-5-0x0-7-
propyl-1.4.5,6.7.8-hexahydro-quinoline-3-carbonitrile

A mixture of the product of example 32a (133 mg), triphenylphosphine polymer bound
(150 mg) and 10 drops of water in THF/dichloromethane = 2:1 (v/v) was stirred at

. 40°C for 18 h. The reaction mixture was filtered and concentrated in vacuo. The

residue was pPrified by preparative HPLC (0 — 100% acetonitrile, 0.1% TFA). Yield:
197 mg (as TFA salt). MS-ESL: [M+H]" = 564.2/566.2; anal. HPLC: Rt = 10.31 min
(diastl), Rt = 10.58 min (diast2) (method 2). Diast. ratio: 3:1

Example 33

4-[3-Bromo-3
propyl-1.4.5,6.7.8-hexahydro-quinoline-3-carbonitrile

A mixture of the product of example 30b (100 mg) and CaCO; (80 mg) in
dioxane/water = 1/1 (v/v) was stirred at 100°C for 18 h. The reaction mixture was
diluted with dichloromethane followed by addition of 2N HCI. The organic layer was
separated, whﬁ with sat. NaHCO;, dried (MgSOy), filtered and concentrated in
vacuo. The -re#idue was purified by preparative HIPLC (20 -— 100% acetonitrile). Yield:
44 mg, MS-ETSI: [M+H]" = 565.2/567.2; anal. HPLC: Rt = 15.96 min (diast1), Rt =
16.33 min (di?stZ) (method 1). Diast. ratio: 4:1

A mixture of the compound of example 19¢ and 4-nitrophenyl chloroformate (55 mg)
in dichloromethane (4 ml) was stirred for 2 h. Methylamine (2.7 ml, 2M in THF) was
added and stirring was continued for another 3 h. The reaction mixture was diluted
with dichloromethane and washed with sat, NaHHCOj;. The organic layer was separated,
dried (MgSQ,), filtered and concentrated in vacuo. The residue was purified by
preparative HPLC (20 — 100% acetonitrile). Yield: 54 mg. MS-ESI: [M-+H]" =
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607.2/609.2; anal. HPLC: Rt = 15.88 min (diast1), Rt = 16.18 min (diast?) (method 1).
Diast. ratio: 8:1

Example 35

Piperazine-1-carboxylic _acid __ {2-[2-bromo-4-(3-cyano-2-methyl-S-oxo-7-propyl-
1.4.5.6.7.8-hexahydro-quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl} -amide

The title compound was prepared according to the method described in example 34
starting from the product of example 19c (150 mg), 4-nitrophenyl chloroformate (55
mg) and piperazine (469 mg). The residue was purified by preparative HPLC (0 ~»
100% acetonitrile, 0.1% TFA). Yield: 69 mg (as TFA salt). MS-ESL [M+H]" =
662.2/664.2; anal. HPLC: Rt = 11.70 min (diast1), Rt = 12.04 min (diast2) (method 1).
Diast. ratio: 5:1

Example 36

N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-
4-y])-6-ethoxy-phenoxymethyl]- 1}-3.3.dimethyl-butyramide

Acylation of the product of example 32b (100 mg) with fert-butylacetyl chloride (27)
was performed according to the method described in example 1d. Yield: 33.5 mg. MS-
ESI: [M+H]' = 662.4/664.4; anal. HPLC: Rt = 21.26 min (diastl), Rt = 21.54 min
(diast2) (method 1).

Example 37

{3-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6,7.8-hexahydro-quinolin-4-
1)-6-ethoxy-phenoxymethyl]-benzyl} -carbamic acid ethyl ester

Reaction of the product of example 32b (100 mg) with ethylchloroformate (19 pl) in
the presence of DIPEA (93 pl) was performed according to the method described in
example 22. Yield: 37 mg. MS-ESI: [M+H]" = 636.2/638.2; anal. HPLC: Rt = 19.81
min (diast1), Rt = 20.14 min (diast2) (method 1). Diast. ratio: 4.5:1

Example 38

{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-
1)-6-ethoxy-phenoxymethyl]-pyridin-2-yl} -carbamic acid methyl ester

(a). 4-(2-Amino-pyridin-3-ylmethoxy)-3-bromo-5-ethoxy-benzaldehyde

Mitsunobu reaction of 3-bromo-5-¢thoxy-4-hydroxy benzaldehyde (490 mg) with (2-
amino-pyridin-3-yl)-methanol ( 250 mg) was preformed according to the method
described for example 21d. The residue was chromatographed on silica gel in

22
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dichloromethane/methanol = 99/1 (v/v) as eluent. Yield: 500 mg. MS-ESI: [M+H]" =
351/353.

(). 4f4-(2-Ami
7-propyl-1.4.5.6.1.8

Yield: 17 mg. MS-EST: [M+H]* = 609/611; anal. HPLC: Rt = 13.82 min (diast1), Rt =
14.08 min (diast2) (method 5). Diast. ratio: 7:2

15 Example 39

4-(3-Bromo-5-¢
methyl-S-oxo0-7

A mixture of the product of example 1c (100 mg), 1H-imidazol-4-carbaldehyde (21
mg), NaCNBH; (25 mg) and acetic acid (114pl) in methanol (3 ml) was stirred for 18
20 h. The reaction mixture was diluted with ethyl acetate, washed with sat. NaHCO; and
brine. The organic layer was separated, dried (MgSQ,), filtered and concentrated in
vacuo. The rtesidue was purified by preparative HPLC (40 — 100% acetonitrile).
Yield: 13 mg. MS-ESI: [M+H]" = 550.2/552.2; anal. HPLC: Rt = 7.27 min (method 1).
Diast. rafio: 4:1.

25 Example 40

4-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1.4.5,6.7.8-hexahydro-quinolin-4-
1)-6-ethoxy-phenoxymethyl]-N-(2-methoxy-ethyl)-benzenesulfonamide

(a). 4 - bromomethyl-benzenesulfonyl chloride

At 20 °C quzoyl peroxide (600 mg) was added to a suspension of 4-methyl-
30 benzenesulfonyl chloride (9.5 g) and N- bromosuccmlmlde 89 g in 1,2-
dichloropropane (60 ml). The reaction mixture was stirred at 80 °C for 2 h. The
reaction mixture was concentrated and the title compound was obtained as a white
solid after recrystallization from heptane. Yield: 2.26 g.
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(b). 4-Bromomethyl-N-(2-methoxy-ethyl)-benzenesulfonamide

At 20 °C triethylamine (61 mg) was added to a solution of the product of example 40a
(135 mg) in diethyl ether (2 ml). After 5 minutes, 2-methoxy-ethylamine (37 mg) was
added. The reaction mixture was stirred at 20 °C for 3h and concentrated in vacuo. The
residue was dissolved in dichloromethane (20 ml) and washed several times with sat.
NaHCOs. The organic phasewas separated, dried (MgSO4) and concentrated in vacuo.
The title product was obtained as brown oil. Yield: 120 mg. MS-ESI: [M+H]" =
308/310.

4-y1)-6-ethoxy-phenoxymethyl]-N-(2-methoxy-ethyl)-benzenesulfonamide

At 20 °C a solution of the product of example 40b (120 mg) in DMF (3 ml) was added
to a suspension of the product of 30a (222 mg), K2CO; (200 mg) and KI (10 mg) in
DMF (7 ml). The reaction mixture was stirred at 20 °C for 16 h and poured into 10 ml
sat. NaHHCO; and extracted with ethyl acetate. The organic layer was concentrated,
dissolved in dichloromethane and washed with water, dried (MgSO,) and concentrated
in vacuo. The title product was obtained via preparative HPLC (0—90% CH3CN, 0.1%
TFA). Yield: 22 mg. MS-ESI: [M+H]" = 672/674; anal. HPLC: Rt = 21.31 min
(method 2). Diast. ratio: 4:1

Example 41

y1)-6-ethoxy-phenoxymethyl]-N.N-diethyl-benzenesulfonamide

(a). 4-Bromomethyl-N_N-diethyl-benzencsulfonamide
The title compound was obtained analogously to example 40 b, starting from

diethylamine (37 mg) and the product of example 40a (135 mg). Yield: 122 mg. Ry |

(heptane/ethyl acetate (1/1, v/v)) = 0.45. MS-ESI: [M+H]" = 306/308.

The title compound was obtained analogously to example 40 ¢, starting from product of
example 41a (122 mg) and the product of example 30a (222mg). Yield: 79 mg. MS-
ESL: [M+H]" = 670/672; anal. HPLC: Rt= 26.63 min (diastl), 26.93 min (diast2)
(method 2). Diast. ratio: 4:1

=3
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Example 42

N-{3- 2-B1'omo-,¢I-“l 3-cyano-2-methyl-5-0x0-7- 1-1.4.5.6.7.8-hexahydro-quinolin-
Lﬂ)-&ethogy-ph@omethzl|-phenyl}-methanesu]fonamide

Sulfonylation of the product of example 1¢ (100 mg) with methanesulfonyl chloride
(15 pl) was preformed according to the method described in example 28. Yield: 46 mg.
MS-ESL: [M+H]" = 628/630; anal. HPLC: Rt = 20.76 min (diastl), Rt = 21.01 min
(diast2) (method 2). Diast. ratio: 4:1

Example 43

Thiophene-2-sulfonic . acid 3-[2-bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-
1.4.5.6.7.8-h dro-quinolin-4-y1)-6-ethoxy-phenoxymethyl]-phenyl}-amide

Sulfonylation ofT the product of example lc (100 mg) with thiophene-2-sulfonyl
chloride (36 ) was preformed according to the method described in example 28.
Yield: 70 mg. MS-ESI: [M+H]" = 696.2/698.2; anal. HPLC: Rt = 23.75 min (method
2). Diast. ratio: 4:1

At 0 °C, LMyl-bmmeonyl chloride (3.8 g) was added to a solution of 2-
propanol (6.12 11‘11) in pyridine (6.6 ml). The reaction mixture was stirred at 0 °C for 2 h
and then at 20 °C for 16 h. The reaction mixture was poured into water (150 ml) and
extracted with dichloromethane. The combined organic phases were washed with 3M
aqueous HCI and sat. NaHCO;. After drying (MgSQO,) and concentrating in vacuo, the
title product was obtained as a pale yellow oil. Yield: 2.89 g. MS-ESI: [M+H]" = 215.

|
(b)._4-Bromomethyl-benzenesulfonic acid isopropyl ester

At 20°C benzol}yl peroxide (48 mg) was added to a solution of the product of example
44a (956 mg) and N-bromosuccinimide (712 mg) in deuterochloroform (5 ml). The
reaction mixture was stirred at 80 °C for 3 h. The reaction mixture was poured into 20
ml of sat. NaI-%COe. and extracted several times with dichloromethane. The combined
organic layers w;were dried (MgS0O,) and concentrated in vacuo. The fitle product was
obtained as pale yellow oil. Yield: 1.06 g.
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The title compound was obtained analogously to example 40c, starting from the
product of example 44b (293 mg) and product of example 30a (400 mg). Yield: 38 mg.
MS-ESL: [M+H]" = 657/659; anal. HPLC: Rt = 22.64 min (diastl), Rt = 22.64 min
(diast 2) (method 2). Diast. ratio: 10:1

Example 45

1-6-ethoxy-pheno: 11-N-methyl-benzenesulfonamide

(2). 3 - bromomethyl-benzenesulfonyl chloride

The title compound was obtained analogously to example 40a, starting from 3-methyl-
benzenesulfonyl chloride (8.5 g), N-bromosuccinmide (8.9 g) and benzoylperoxide
(600 mg) in denterochloroform (20 ml) as solvent. Yield: 3.1 g.

(b). 3-Bromomethyl-N-methyl-benzenesulfonamide

The title compound was obtained analogously to example 40b, starting from
methylamine (105 mg) and the product of example 45a (269 mg) and the product of
example 30a (200 mg). Yield: 220 mg. MS-ESI: [M-Me]™ = 250/252

(¢)._3-[2-Bromo-4-(3
4-yD-6-ethoxy-phenoxymethyl]-N-methyl-benzenesulfonamide

The title compound was obtained analogously to example 40 ¢, starting from the
product of example 45b (220 mg) and the product of example 30a (200 mg). Yield: 17
mg. MS-ESI: [M-+H]" = 628/630; anal. HPLC: Rt = 20.7 min (diast1), Rt = 20.7 min
(diast2) (method 2). Diast. ratio: 10:1

oxo-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile
(a). 4-(3-Bromomethyl-benzenesulfonyl)-morpholine

The title compound was obtained analogously to example 40 b, starting from
morpholine (137 pul), and the product of example 45a (269 mg). Yield: 280 mg.

(b). 4-{3-Bromo-5-ethoxy-4-[3-(morpholine-4-sulfonyl)-benzyloxyl-phenyl}-2-
methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

The title compound was obtained analogously to example 40c, starting from the
product of example 46a (280 mg) and the product of example 30a (200 mg). Yield: 63

Dy
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mg, MS-ESI: [M+H]" = 684/686; anal. HPLC: Rt = 22.84 min (method 2). Diast. ratio:

At 20 °C a solution of KI (91 mg) in water (0.5 ml) was added to a solution of the
product of le 44c (37 mg) in acetone (0.5 ml). The reaction mixture was stirred
at 60 °C for 16 h and poured into water (15 ml). After evaporation of acetone, the
reaction mixture was extracted several times with dichloromethane. The organic phases
were combined dried (MgSO4) and concentrated, The tifle product was obtained via
preparative HPLC (0—90% CHaCN, 1% TFA). Yield: 7 mg. MS-ESL: [M+H]" =
617/615; anal. HPLC: Rt = 14.31 min (diastl), Rt = 14.65 min (diast2) (method 2).
Diast. ratio: 6:4 (HPLC) :

Example 48

-{4-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-
4-y1)-6-ethoxy-phenoxymethvil-phenvl}-methanesulfonamide

(2). (4-Hydroxymethyl-phenyl)-carbamic acid 9H-fluoren-9-ylmethyl ester

A mixture of (4-amino-phenyl)-methanol (500 mg), Fmoe-Cl (1.2 g) and pyridine (1
ml) in THF (15 ml) was stirred for 1 h, The reaction mixture was diluted with ethyl
acetate and washed with water. The organic layer was separated, dried (MgSOy),
filtered and| concentrated in vacuo. The residue was recrystallized from
dichloromethane. Yield: 470 mg, MS-ESI: [M+H]" = 346.

(b)._(4-Chloromethyl-phenyl)-carbamic acid 9H-fluoren-O-ylmethyl ester

Thionyl chloride (1.03 ml) in dichloromethane (5 ml) was added dropwise to a solution
of the product of example 48a (460 mg) in dichloromethane (10 ml). After stirring for 2
h, the reaction mixture was concentrated in vacuo. Yield: 476 mg. Rf = 0.75
(heptane/ethyl acetate = 1/2 (v/v) |

A mixture of the product of example 48b (100 mg)j;, the product of example 30a (122
mg) and K,CO; (114 mg) in DMF (5 ml) was stirred for 4 h. The reaction mixture was
diluted with ethyl acetate and washed with water and brine. The organic layer was
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separated, dried (MgS0,), filtered and concentrated in vacuo. Yield: 233 mg MS-ESI:
MHH]" =7724 /7744

(d). 4-[4-(4-Amino-b
1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

Piperidine (335 pl) in dichloromethane (5 ml) was added dropwise to a solution of the
product of example 48¢ (223 mg) in dichloromethane (5 ml). After stirring for 2 h, the
reaction mixture was concentrated in vacuo. The residue was chromatographed on
silica gel in heptane/ethyl acetate = 1/4 (v/v) as eluent. Yield: 55 mg. MS-ESI: [M+H]"
= 550.2/552.2

lo

olin-4-y1)-6-ethoxy-phenoxymethyl]-phenyl}-methanesulfonamide

Methanesulfonyl chloride (8 pl) and pyridine (21 pl) were added to a solution of the
product of example 48d (50 mg) in dichloromethane (2 ml). After stirring for 2 h, the
reaction mixture was diluted with ethyl acetate and washed with water. The organic
layer was separated, dried (MgSOQy), filtered and concentrated in vacuo. The residue
was purified by preparative HPLC (10 — 100% acetonitrile). Yield: 11 mg. MS-ESI:
[M+H]" = 628/630; anal. HPLC: Rt *= 19.78 min. Diast. ratio: 8:1

Example 49

hexahydro-quinoline-3-carbonitrile

The title compound was obtained analogously to example 1b, starting from 3-Bromo-4-
hydroxy-5-methoxy-benzaldehyde (3.0 g). 3-aminocrotonitrile (1.08 g) and 5-
propyleyclohexane-1,3-dione (1.98 g). Yield: 4.8 g. MS-ESI: [M+H]" =431/433.

(b). 4-[3
1,4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

The title compound was obtained analogously to example 30b, statting from 1.
bromomethyl-2-nitro-benzene (200 mg) and the product of example 49a (400 mg).
Yield: 384 mg. MS-ESI: [M+H]" = 566/568; anal. HPLC: Rt = 24.50 min (diast1), Rt=
24.95 min (diast2) (method 2). Diast. ratio: 10:1

1,4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

g1
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The title compound was obtained analogously to example 19¢, starting from the
product of example 45b (300 mg). Yield: 289 mg. MS-ESI: [M+H]" = 536/538; anal.
HPLC: Rt = 17.45 min (diast1), Rt = 17.91 min (diast2) (method 2). Diast. ratio: 10:1

The title compou‘nd was obtained analogously to example 28, starting from the product

of example 49¢ (100 mg) and methanesulfonyl chloride (20 pl). Yield: 61 mg. MS-ESI:
[M+H]" = 614/616; anal. HPLC: Rt = 22.20 min (method 2). Diast. ratio: 15:1

Example 50 i

11)-6—ethog—ph§nome@l |-phenyl}-carbamic acid allyl ester
(a). (4-Hydroxymethvyl-phenyl)-carbamic acid allyl ester

Alloc-C1 (537 gg in dichloromethane (5 ml) was added dropwise to a solution of (4~
amino-phenyl)-ﬁlethanol (500 mg) and pyridine (5 ml) in dichloromethane (5 ml).
After stirring fﬁr 2 h, the reaction mixture was diluted with dichloromethane and
washed with water, The organic layer was separated, dried (MgSO4), filtered and
concentrated in vacuo. The title compound (243 mg) was obtained by recrystallization
from dichloroxr‘iethane. The mother liquor was chromatographed on silica gel in
heptane/ethyl a(fetate = 1/1 (v/v) as cluent which yielded another 245 mg of the title
compound. Yield: 488 mg.

(b). (4-Chloromethyl-phenyl)-carbamic acid allyl ester

The title compqlund was prepared analogously to example 48b starting from the product
of example 50a (480 mg) and thionyl chloride (1.7 ml). The residue was chro-
matographed 011‘1 silica gel in heptane/ethyl acetate = 1/1 (v/v) as eluent. Yield: 310 mg.

(). 4{4-[2-B
olin-4-y)-6-ethoxy-pheno: ethyll-phenv]} -carbamic acid allyl ester

The title mmp$md was prepared analogously to example 48c starting from the product
of example 50$ (300 mg) and the product of example 30a (593 mg). Yield: 333 mg.
MS-ESI: [M+H]" = 634.4/636.4; anal. HPLC: Rt = 24.99 min (method 2).

Example 51

4-[3-Bromo-5-gthoxy-4-(1-methanesulfonyl-1 H-pyrrol-2-ylmethoxv)-phenyl]-2~
methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

(a). 1-Methanémﬂfonxl—lﬁ-mole-z-carbaldehzde

|
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A solution of pyrrole-2-carboxyaldehyde (500 mg) in THF (5 ml) was added to a
suspension of NaH (252 mg, 60% dispersion on oil) in THF (15 ml). After stirring for
15 min, a solution of methanesulfonyl chloride (570 pl) in THF (5 ml) was added
dropwise. After stirring for 1 h, water (25 ml) was added and the THF was evaporated.
The residue was diluted with dichloromethane and washed with water, sat. NaHCO;
and brine. The organic layer was separated, dried (MgSQ,), filtered and concentrated in
vacuo. The residue was chromatographed on silica gel in heptane/ethyl acetate = 1/1
(v/v) as eluent. Yield: 265 mg.

(b). (1-Methanesulfonyl-1H-pyrrol-2-yl)-methanol

At 0°C LiBH; (1.15 ml, 2.0M in THF) was added dropwise to a solution of the product
of example 51a (265 mg) in diethylether (10 ml). After stirring at 0°C for 30 min, water
(2 ml) and acetic acid (2 ml, 10% in water) were added. The water layer was separated
and extracted with dichloromethané. The organic layer was washed with water and
brine, separated, dried (MgSO,), filtered and concentrated in vacuo. Yield: 205 mg.

(¢). 2-Chloromethyl-1-methanesulfonyl-1H-pyrrole

At 0°C methanesulfony] chloride (136 pl) was added dropwise to a solution of the
product of example 51b (205 mg) and DIPEA (307 pl) in dichloromethane (6 ml). Af-
ter stirring for 30 min, the reaction mixture was diluted with dichloromethane (30 mi)

and washed with ice water (30 ml), 10% HCI (30 ml) and sat. NaHCO;. The organic
layer was separated, dried (MgSOy), filtered and concentrated in vacuo. Yield: 252 mg.
(d). 4-[3-Bromo-5-ethoxy-4-(1-methanesulfonyl-1H- 1-2-ylmethoxy)-phenyl]-2-
methyl-5-ox0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

Alkylation of the product of example 30a (539 mg) with the product of example 51c
(252 mg) was performed according to the method described in example 1a. The residue
was purified by preparative HPLC (40 — 100% acetonitrile). Yield: 363 mg. MS-ESI:
[M+H]" = 602.4/604.4; anal. HPLC: Rt = 15.53 min (diast1), Rt = 15.99 min (diast2)
(method 1). Diast. ratio: 11:1

Example 52

yl)-6-ethoxy-phenyl]-2-nitro-benzamide

(a). 3-Ethoxy-4-nitro-benzaldehyde

At 20 °C jodoethane (3.78 g) was added to a suspension of K2CO; (1.09 g) and 3-
hydroxy-4-nitro-benzaldehyde (1.0 g) in DMF (5 ml). The reaction mixture was stirred
at 70 °C for 18 h, poured into water and then extracted with ethyl acetate. The organic
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phases were combined, dried (MgSQO4) and concentrated in vacuo. The title product
was obtained as a yellow solid. Yield: 1.17 g. MS-ESI: [M+H]" = 196.

(b). 4-(3-Ethoxy-4
oline-3-carbonitrile

The title compbu?d was obtained analogously to example 1b, starting from the product

of example 52a (1.16 g), 3-aminocrotonitrile (502 mg) and 5-propylcyclohexane-1,3-

dione (920mg). Yield: 1.24 g. MS-ESI: [M+H]I" = 396.

(¢). 4-(4-Ami
uinoline-3-cat]

The title compound was obtained analogously to example 19c¢ starting from the product
of example 52b (1.2 g). Yield: 1.1 g. MS-ESI: [M+H]" = 366.

(d). 4-(4-Amino-3
hydro-quinoline-3-carbonitrile

At 0 °C a solution of bromine (56 ) in dichloromethane (5 ml) was added slowly to a
mixture of the modum example 52¢ (365 mg) and sodium acetate (89 mg) in acetic
acid (10 ml) and dichloromethane (5 ml). The reaction mixture was stirred at 0 °C for 1
h, poured into wr:er, and then extracted with dichloromethane. The organic phases were
combined, dri:ld“ﬁ:/lgso‘;) and concentrated in vacuo. The title compound was obtained
after flash co chromatography (silica gel, heptane/ethyl acetate (1/4, v/v), Re =

0.55). Yield: 1.1T g. MS-ESI: [M+H]" = 444/446.

At 20 °C, 2-nitro-benzoyl chloride (125 mg) was slowly added to a solution of the
product of example 52d (200 mg) and N,N-dimethylaniline ( 172 pl) in THF (5 ml).
The reaction mixture was stirred at 20 °C until total conversion and then poured in sat.
NaHCO; and extracted with ethyl acetate. The organic phases were combined, dried
(MgSO4) and concentrated in a vacuo. The fitle compound was obtained by
recrysmllizatioﬂﬁ:om acetonitrile. Yield: 37 mg. MS-ESI: [M+H]* = 593/595; anal.

HPLC: Rt = 17.98 min (method 2).
Example 53

4-[3-Bromo-5-ethoxy-4-(1-trifluoromethanesulfonyl-1 H-pyrrol-2-ylmethoxy)-phenyl]-
2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

(2). l-Triﬂuor% ethanesulfonyl-1 H-pyrrole-2-carbaldehyde
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At -78°C and under a nitrogen atmosphere, triflucromethanesulfonic anhydride (3.2 ml)
was added dropwise to a solution of pyrrole-2-carboxyaldehyde (1 g) and DIPEA (3.67
ml) in dichloromethane (100 ml). After stirring for 5 min at -78°C, the reaction mixture
was poured into sat. NaHCO; (200 ml) and extracted with dichloromethane. The
organic layer was separated, washed with water, dried (MgSQOs), filtered and
concentrated in vacuo. The residue was chromatographed on silica gel in heptane/ethyl
acetate = 2/1 (v/v) as eluent. Yield: 675 mg.

(b). (1-Trifluoromethanesulfonvl-1H-pyrrol-2-yl)-methanol

The title compound was obtained analogously to example 51b starting from the product
of example 53a (300 mg). Yield: 361 mg

(c). 2-Chloromethyl-1-trifluoromethanesulfonyl-1H-pyrrole

The title compound was obtained analogously to example 51¢ starting from the product
of example 53b (361 mg). Yield: 391 mg

(d). 3-Bromo-5-ethoxy-4-(1-rifluoromethanesulfonyl-1H-pyrrol-2-ylmethoxy)-benzal-
dehyde

Alkylation of 3-bromo-5-ethoxy-4-hydroxy benzaldehyde (387 mg) with the product of
example 53¢ (391 mg) was performed according to the method described in example
1a. The residue was chromatographed on silica gel in heptane/ethyl acetate = 3/1 (v/v)
as eluent. Yield: 208 mg. MS-ESI: [M+H]" = 456.2/458.2

(). 4-[3-Bromo-5-ethoxy-4-(1-rifluoromethanesulfonyl-1H-pyrrol-2-ylmethoxy)-
phenyl]-2-methyl-5-ox0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

The title compound was obtained analogously to example 1b starting from the product
of example 53d (208 mg). The residue was purified by preparative HPLC (20 — 100%

acetonitrile). Yield: 166 mg. MS-ESL: [M+H]" = 656.2/658.2; anal. HPLC: Rt = 23.99
min (diast1), Rt = 24.47 (diast.2) (method 1). Diast. ratio: 5:1.

Example 54

4-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1.4.5.6,7.8-hexahydro-quinolin-4-
yD)-6-ethoxy-phenoxymethyl ]-N-methyl-benzamidine

1.4.5.6.7.8-hexahydro-guinoline-3-carbonitrile

Alkylation of the product of example 30a (2.5 g) with a-bromo-p-tolunitrile (1.21 g)
was performed according to the method described in example 30b. The reaction
mixture was poured in water and filtered over decalite. The residue was washed with

s
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water en dichloromethane. The organic layer was scparated, washed with water and
brine, dried 280y), filtered and concentrated in vacuo. The residue was
chromatographqd on silica gel in heptane/ethyl acetate = 3/1 (v/v) as eluent. Yield: 2.6
g. MS-ESI: [M-l‘*H] =560 /562

HCI (g) was b]“.lbbled through a solution of the product of example 54a (1.5 g) in
ethanol (10 ml) for 2 h. After additional stirring for 2 h, the reaction mixture was
concentrated in vacuo. Yield: 1.62 g,

|
(©). 4-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7,8-hexahydro-quinolin-
4-y1 )-G-ethozz-bhenomethyl J-N-methyl-benzamidine

A mixture of ';he product of example 54b (180 mg), methylamine (126 pl, 8 M in
EtOH) and tnéﬂxylamne (126 pn)) in ethanol (1 ml) was stirred for 54 h. The reaction
mixture was concentrated in vacuo. The residue was purified by preparative HPLC (10
— 90% aceto:%nitile. 0.1% TFA). Yield: 56.5 mg (as TFA salt). MS-ESI: [M+H]" =
591/593; anal. HPLC: Rt = 17.8 min (method 4).

(a). 2-Formyl-pyrrole-1-carboxylic acid terz-butyl ester
Bocylation of pyrrole-2-carboxyaldehyde (750 mg) in the presence of NaH (410 mg,
60% dispersion on oil) and Boc-On (2.72 g) was performed according to the method

described in (example 51a. The residue was chromatographed on silica gel in
heptane/ethyl acetate = 2/1 (v/v) as eluent. Yield: 196.2 mg.
\

(b). 2-Hgd:bmj ethyl-pyrrole-1-carboxylic acid tert-butyl ester
Reduction o# the product of example 55a (500 mg) with LiBH; was performed

according to the method described in example 51b. The residue was chromatographed
on silica gel in heptane/ethyl acetate = 2/1 (v/v) as eluent. Yield: 350 mg.

(c). 2-Meth lesulfonyl ethyl-pyrrole-1-carboxylic acid tert-butyl ester
Sulfonylation of the product of example 55b (350 mg) with methanesulfonyl chloride
(210 pl) was performed according to the method described in example S1c. The

reaction mixture was washed with water, sat. NaHCO; -and brine. The organic layer
was separated, dried (MgSOy), filtered and concentrated in vacuo. Yield: 487 mg.
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4-y)-6-ethoxy-phenoxymethyl]-pyrrole-1-carboxvlic acid ters-butyl ester

Alkylation of the product of example 30a (787 mg) with the product of example 55¢
(487 mg) was performed according to the method described in example 1a. The residue
was purified by preparative HPLC (20 — 100% acetonitrile). Yield: 61 mg. MS-ESI:
[MHHT" = 624.2/626.2; anal. HPLC: Rt = 29.35 min (diast1), Rt = 29.70 min (diast2)
(method 2). Diast. ratio: 4:1.

Example 56

propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

At 20 °C pyridine-3-carbaldehyde (210 pl) was added to a solution of the product of
example 52d (100 mg) and acetic acid (127 pl) in methanol (4 ml). The reaction
mixtare was stirred at 20 °C for 16 h and then NaCNBH; (142 mg) was added. The
reaction was stirred at 20 °C for 24 h, poured in water and extracted with ethyl acetate.
The title product was obtained via preparative HPLC (0—90% CH;CN, 0.1% TFA).
Yield: 27 mg (as TFA salt). MS-ESL [M+H]" = 535/537; anal. HPLC: Rt = 8.56 min
(method 2).

Example 57

1,4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

The title compound was obtained analogously to example 56, starting from 2-nitro-
benzaldehyde (1.93 g) and the product of example 52d (570 mg). The residue was
purified by preparative HPLC (0—90% CH;CN). Yield: 610 mg. MS-ESE: [M+H]" =
579/581: HPLC: Rt = 24.35 min (diastl), Rt = 24.85 min (diast2) (method 2).
Diast. ratio: 9:1 (HPLC)

Example 58

(a).
pyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

The title compound was obtained analogously to example 19¢, starting from the
product of example 57 (550 mg). Yield: 510 mg. [M+H]" = 549/551.
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The title compouﬁnd was obtained analogously to example 28, starting from the product
of example 58a dl 30 mg) and methanesulfonyl chloride (20 pl). Yield: 31 mg. MS-ESL:
[M+H]" = 627/§29; anal. HPLC: Rt = 20.82 min (diastl), Rt = 21.35 min (diast2)
(method 2). Diaﬁ%. ratio: 4:1 (HPLC)

Example 59 I

(@). 4-[3-Bromo-5-ethoxy-4-(3-nitro-benzylamino)-phenyl]-2-methyl-5-0x0-7-propyl-
1,4,5,6,7,8-he_§#ydro-guinoline-3-carbonittile

The title comp#und was obtained analogously to example 56, starting from 3-nitro-
benzaldehyde (1.93 g) and the product of example 52d (570 mg). Yield: 630 mg. MS-
EST: [M+H]" ==‘579/581; anal, HPLC: Rt=23.91 min (diast1), Rt = 24.32 min (diast2)
(method 2). Diast. ratio: 6:1 (HPLC)

(). 4-4-(3-Amino: lamino)-3-bromo-5-etho

1-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

The title compound was obtained analogously to example 19¢, starting from the
product of example 592 (570 mg). Yield: 510 mg. [M+H]" = 549/551.

olin-4-v1)-6-et‘f10xji-phen laminol-methv]}-phenyl)-carbamic acid methyl ester

The title compound was obtained analogously to example 25, starting from the product
of example 59b (130 mg) and methylchloroformate (24 pi). Yield: 29 mg. MS-ESI:
[M+H]" = 607/609; anal. HPLC: Rt = 17.89 min (method 2).

Example 60 ’

|
2-[2-Bromo-4-(3-cyano-2-methyl-5-0xo-7-propyl-1.4.5,6.7.8-hexahydro-quinolin-4-

gl)-6-etho;_g—1ghenomethyl ]-benzamidine; compound with hydrochloric acid

1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile
Alkylation OF the product of example 30a (2.5 g) with a-bromo-o-tolunitrile (1.21 g)
was performed according to the method described in example 54a. Yield: 2.44 g. MS-
ESI: [M+H]| = 560/562
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(b.) 2-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-~7-propyl-1.4.5.6.7.8-hexahydro-quinolin-
4-y1)-6-ethoxy-phenoxymethyli-benzamidine; compound with hydrochloric acid

HCI1 (g) was bubbled through a solution of the product of example 60a (200 mg) in
etbanol (1 ml) for 1 h. After additiopal stirring for 2 weeks, the reaction mixture was
concentrated in vacuo. The residue was dissolved in ethanol and NH4OAc (83 mg) was
added. After stirring for 18 h, the reaction mixture was concentrated in vacuo. The
residue was chromatographed on silica gel in heptane/ethyl acetate = 1/1 (v/v) as
eluent. Yield: 17.4 mg (HCl-salt). MS-ESI: [MHH]" = 577/579; anal, HPLC: Rt = 16.8
min (diast1) (method 4).

Example 61

1.4,5.6.7.8-hexahydro-quinoline-3-carbonitrile

Alkylation of the product of example 30a (2.5 g) with a-bromo-m-tolunitrile (1.21 g)
was performed according to the method described in example 54a. Yield: 2.6 g. MS-
ESI: [M+H]" = 560 /562

4-yl)-6-ethoxy-phenoxymethyl]-benzimidic acid ethyl ester

The title compound was prepared analogously to example 54b, starting from the
product of example 61a (1.5 g). Yield: 1.62 g.

methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-catbonitrile

The title compound was prepared analogously to example 54¢, starting from the
product of example 61b (180 mg) and morpholine (77.8 mg). Yield: 86.7 mg (as TFA
salf). MS-ESI: [M+H]" = 647/649; anal. HPLC: Rt = 17.7 min (method 4).

Example 62

olin-4-yl)-6-ethoxy-pheno ethyll-phenyl}-2.4-dinitro-benzenesulfonamide

2,4-Dinitro-benzenesulfonyl chloride (3.2 g) and pyridine (3.8 ml) were added to a
solution of the product of example 19¢ (5 g) in dichloromethane (30 ml). After stirring

2
)
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for 3 h, the reaction mixture was poured in water and acidified with 2N HCI, The

organic layer
was separate

separated and washed with sat. Na¥CO3 and brine. The organic layer
dried (MgS0,), filtered and concentrated in vacuo. The residue was

chromatographed on silica gel in heptane/ethyl acetate = 1/2 (v/v) as eluent. Yield: 5 g.

MS-ESL: [M+

H]" = 780.2/782.2

(b). N-{2-[2-
olin-4-y)-6-etho:

benzenesulfonamide

Diisopmpylaz:rodicarboxylate (102 pl) was added dropwise to a solution of the product
of example 62a (200 mg), cyclopropanemethanol (38.2 mg) and triphenylphosphine
(134 mg) in THF (6 ml). After stirring for 10 min, the reaction mixture was
concentrated in vacuo. The residue was chromatographed on silica gel in heptane/ethyl
acetate = 1/2 (v/v) as eluent. Yield: 158 mg. ESI-MS: [M+H]" = 834.4/836.4

(©). 4-{3-Bromo-4-[2-(cyclopr -5-etho

methzl-5-0x0-7-mp_xl-1,4,5,6,7,S-hexahydro-guinoljne~3—carbonitrile

ethyl-amino)- lo -phenyl}-2-

A mixture ol‘ the product of example 62b (158 mg) and propylamine (200 pl) in
dichloromethane (10 ml) was stirred for 1 h. The reaction mixture was concentrated in
vacuo and the residue was purified by preparative HPLC (10—90% CH3CN). Yield: 72
mg. MS-ESE: [M+H]" = 604.4/606.4; anal. HPLC: Rt = 21.8 min (diast1), Rt = 22:39
min (diast2) (\method 1). Diast. ratio: 6:1

0x0-7-propyl-1.4.5.6,7,8-hexahydro-quinoline-3-carbonitrile
(a). N-{2-[2-
olin~4-yN)-6-¢tho:;
benzenesulfo

11-phenyl}-N-(3-methyl-b

1)-2,4-dinitro-

The title compound was obtained analogously to example 62b, starting from the
product of ex%mple 62a (200 mg) and isoamylalcohol (56 pl). Yield: 205 mg. MS-ESI:
[MHHT" = 850.4/852.4

(b). 4-{3-Bromo-5-ethoxy-4-[2-(3-methyl-butylamino)-benzyloxyl-phenyl}-2-methyl-
5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

The title co
product of co:

ound was prepared analogously to example 62c, starting from the
und 63a (205 mg). Yield: 66.7 mg. MS-ESL: [M+H]" = 620.4/622.4;
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anal. HPLC: Rt = 23.61 min (diastl), Rt = 24.05 min (diast2) (method 5). Diast. ratio:
5:1

quinglin-4-y)-phenoxymethyl]-phenyl} -carbamic acid methyl ester

(a)._1-Nitro-propan-2-one

At 0 °C sodium hydride (60 % dispersion on oil) (1.28 g) was added to a solution of
nitromethane (1.95 g) in THF (25 mJ). The reaction mixture was stirred at 20°C for 30
minutes and then added to a solution of 1-pyrazol-1-yl-ethanone (2.72 g) in THF (25
ml). The reaction mixture was stirred at 60 °C for 18 h. The solid formed was filtered,
dissolved in water (50 ml), acidified to pH=3 with 1 M HC] and then extracted several
times with ethyl acetate. The organic phases were combined dried (MgSOs) and
concentrated. The title product was obtained as a yellow oil. Yield: 2.47 g.

(b). 1-Methyl-2-nitro-vinylamine

A mixture of the product of example 64a (1.6 g) and NH,OAc (1.3 g) in toluene (25
ml) was heated under reflux for 18 h with azeotropic removal of water using a Dean-
Stark apparatus. The reaction mixture was concentrated in vacuo and chromatographed
on silica gel in heptane/ethyl acetate = 2/1 as eluent. Yield: 10.7 g

(¢). (2-Hydroxymethyl-phenyl)-carbamic acid methyl ester

Reaction of aminobenzylalcohol (3 g) with methylchloroformate (1.9 ml) in the
presence of DIPEA (12.8 ml) was performed according to the method described in
example 22. The residue was chromatographed on silica gel in dichloromethane/ethyl
acetate = 25/1 as eluent. Yield: 4.19 g.

(d). (2-Chloromethyl-phenyl)-carbamic acid methyl ester
The title compound was prepared analogously to example 48b starting from the product
of example 64¢ (4.19 g) and thionyl chloride (10 ml). Yield: 1.98 g.

(e). [2-(2-Bromo-6-ethoxy-4-formyl-phenoxymethyl)-phenyl]-carbamic acid methyl
ester

Alkylation of 3-bromo-5-ethoxy-4-hydroxy benzaldehyde (614 mg) with the product of
example 64d (500 mg) was preformed according to the method described in example
1b. Yield: 845 mg.

quinolin-4-yl)-phenoxymethyl ]-phenyl}-carbamic acid methyl ester

/

(,/O
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Reaction of the product of example 64e (100 mg) with the product of example 64b (28
mg) and 5-propylcyclohexane-1,3-dione (41 g) was performed according to the method
described in e:%ample 1b. The residue was purified by preparative HPLC (10 — 90%
acetonitrile). Yield: 75 mg. MS-ESI: [M+H]" = 628/630; anal. HPLC: Rt = 26.22 min
(diast1), Rt = zF.m min (diast2) (method 2). Diast. ratio: 4:1

Example 65 |

4-[3-Bromo-5-¢
4.6.7.8-tetrahydro-1 H-quinolin-5-onhe

(). 4-(3-Brgqm-s-ethog#hgdmg-ph@&-methyl&-muo-7-pr@y14,6,7,s-teua-

hydro-1H-quinolin-5-one

Reaction of the product of example 64b (1 g) with 3-bromo-5-ethoxy-4-hydroxy
benzaldehyde (2.57 g) and 5-propylcyclohexane-1,3-dione (1.61 g) was performed
according to thF method described in example 1b. The residue was recristallized from
dichloromethane. Yield: 2.8 g. MS-ESI: [M+H]" = 465/467

Yield: 36 mg. MS-ESE: [M+H]" = 554/556; anal. HPLC: Rt = 27.18 min (diast1), Rt =
27.61 min (dias‘b) (method 2). Diast. ratio: 1:1

Example 66 ‘

The title comﬁound was obfained analogously to example 30b, starting from 4-
chloromethyl—ZT‘-methyl-thiazole (37 mg) and the product of example 65a (100 mg).
Yield: 27 mg. MS-ESI: [M+H]" = 574/576; anal. HPLC: Rt = 22.01 min (diast ), Rt =
22.50 min (dias‘*tz) (method 2). Diast. ratio: 1:1

Example 67 ‘

1)-6-ethoxy-phenoxymethyl]-nhenyl}-acetic acid methyl ester

Alkylation of ﬂhe product of example 30a (196 mg) with (4-bromomethyl-phenyl)-
acetic acid methyl ester (107 mg) was performed according to the method described in
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example 30b. The residue was purified by preparative HPLC (10—90% acetonitrile).
Yield: 116 mg. MS-ESI: [M+H]" = 607/609; anal, HPLC: Rt = 28.41 min (method 4).
Example 68

4-[2-Bromo-4-(3-cyano-2-methyl-5-0xo-7-propy -1.4.5,6.7.8-hexahvydro-guinolin-4-
1)-6-ethoxy-phenoxymethyl]-phenoxy}-acetic acid

(a). {4-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1.4.5.6.7.8-hexahydro-quin-
olin-4-yl)-6-ethoxy-pheno ethyl]-phenoxy}-acetic acid methyl ester

Alkylation of the product of example 30a (445 mg) with (4-bromomethyl-phenoxy)-
acetic acid methyl ester (259 mg) was performed according to the method described in
example 67. Yield: 308 mg. MS-ESI: [M+H]" = 623/625; anal. HPLC: Rt = 23.67 min
(method 2).

(b).  {4-[2-Bromo-4-(3-cyano-2-methyl-5~0x0-~7-propyl-1.4.5.6.7.8-hexahydro-quin-
olin-4-yl)-6-ethoxy-phenoxymethyl]-phenoxy}-acetic acid

Saponification of the product of example 68a (230 mg) was performed according to the
method described in example G¢. Yield: 166 mg. MS-ESL: [M-+H]" = 609/611; anal.
HPLC: Rt=19.32 min.

Example 69
N-(3-4 |2—Bromo-4-(3-cz@no-z-methvl-5-oxo-7-propv1-l 4.5.6.7, 8-hexahvdro-qmnohn-

(a). N=(3-Cyano-pyridin-2-yl)-methanesulfonamide

A mixture of 2-chloro-nicotinonitrile (2 g), HaNSO,Me (1.73 g) and K>COs (4.44 g) in
DMF (100 ml) was stirred at 100°C for 18 h. The reaction mixture was concentrated in
vacuo. The residue was dissolved in ethyl acetate and washed with water and brine.
The organic layer was separated, dried (MgSQy), filtered and concentrated in vacuo.
The residue was chromatographed on silica gel in dichloromethane/methanol = 98/2
(v/v) as eluent. Yield: 1.32 g. MS-ESI: [M+H]" = 198.2

(b). N-(3-Formyl-pyridin-2-yl)-methanesulfonamide

Raney nickel (2.64 ml, 50% suspension in water) was added to a solution of the
product of example 69a (1.32 g) in formic acid (55 ml). Afier stirring at 100°C for 3 h,
the reaction mixture was filtered over decalite and washed with formic acid. After
concentration of the filtrate, the residue was dissolved in ethyl acetate and washed with
sat. NaHCOQ; and brine. The organic layer was separated, dried (MgSO,), filtered and

“1
)
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concentrated in vacuo. The residue was chromatographed on silica gel in heptane/ethyl
acetate = 2/1 (v/v) as eluent. Yield: 461 mg. MS-ESE: [M+H]" =201.2

(c) N-(3-{[2-B

A mixture of the product of example 52d (200 mg), the product of example 69b (99
mg) and acetic acid (129 pl) in methanol (8 ml) was stirred for 18 h followed by

addition of N H; (141 mg). Stirring was continued for another 4 h. The reaction
mixfure was diluted with ethyl acetate and washed with water, sat. NaHCO; and brine.

The organic layer was separated, dried (MgSQ,), filtered and concentrated in vacuo.
The residue purified by preparative HPLC (10—90% CHiCN). Yield: 145 mg.
MS-ESI: [M+H]" = 628/630; anal. HPLC: Rt = 10.77 min (diast1 ), Rt = 11.17 min
(diast2) (method 2). Diast. ratio: 9:1

Example 70

4-[3-Bromo-4-(2.5-dimethyl-2 H-pyrazol-3-ylmethoxy)-5-ethoxy-phenyl]-2-methyl-3-
nitro-7-propyl-4.6.7.8-tetrahydro-1H-quinolin-5-one

(a). 5-Chloromethyl-1.3-dimethyl-1 H-pyrazole

The title compound was prepared analogously to example 48b starting from (2,5-
dimethyl-2H-pyrazol-3-yl)-methanol (778 mg) -and thionyl chloride (2.35 ml). Yield:
900 mg.

(b).4-[3-Bromo-4-(2.5-dimethyl-2H-pyrazol-3-ylmethoxy)-5-ethoxy-phenyl}-2-methyl-
3-nitro-7-propyl-4.6.7.8-tetrahydro-1H-quinolin-5-one

Alkylation of the product of example 65a (100 mg) with the product of example 70a
(48 mg) was performed according to the method described in example 30b. The residue
was puriﬁed b preparative HPLC (10 — 90% acetonitrile). Yield: 77.3 mg. MS-ESI:

[M-+H]" = 573/575; anal. HPLC: Rt = 20.14 min (diastl), Rt = 20.64 min (diast2)
(method 2). ast. ratio: 4:1
Example 71 }

2-Bromo-4-(3-

cyano-2-methyl-5-oxo-7-pr gpz]-l,4,5,6,7,8-hexahydro—gm -

(a). 4-[3-Br
0x0-7-propyl-

0-5-ethoxy-4-( @iﬂo#giﬂuoromethvl—begb;xv_)_—gl;envﬂ-Z_-J_J;ethvl-s-
1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

Alkylation of|

trifluoromethy’

the product of example 30a (778 mg) with 1-chloromethyl-2-nitro-4-
1-benzene (419 mg) was performed according to the method described in
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example 30b. The residue was chromatographed on silica gel in heptane/ethyl acetate =
2/1 (v/v) as cluent. Yield: 493.9 mg. MS-ESI: [M+H]" = 648/650

(b). 4-[4-(2-Amino-4-trifluoromethyl-

- 5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

Reduction of the product of example 71a (431 mg) with zinc dust (1.08 g) was
performed according to the method described in example 19c¢. Yield: 400 mg. MS-ESI:
[M+H]" = 618/620

olin-4-y1)-6-ethoxy-phenoxymethyl]-5-trifluoromethyl-phenyl} -

i(methanesulfon)amide

A mixture of the product of example 71c (120 mg), methanesulfonyl chloride (23 pl)
and triethylamine (81 pl) in dichloromethane (2 ml) was stirred at 40°C for 54 h. The
reaction mixture was concentrated in vacuo. Yield: 150 mg (crude). ESI-MS: [M-+H]"
=T774/7176

olin-4-yl)-6-ethoxy-phenoxymethyl]-5-trifluoromethyl-phenyl} -methanesulfonamide

A mixture of the crude product of example 71¢ (150 mg) and 2M NaOH (1 ml) in
dioxane (2 ml) was stirred for 18 h. The reaction mixture was acidified with 0.5N HC],
diluted with ethyl acetate and washed with sat. NaHCO; and brine. The organic layer
was separated, dried (MgSOy), filtered and concentrated in vacuo. The residuc was
purified by preparative HPLC (10-590% CH;CN). Yield: 32.4 mg. MS-ESI: [M+H]" =
696/698; anal. HPLC: Rt = 26.7 min (diastl), Rt = 27.0 min (diast2) (method 2).
Diast. ratio: 1:1

quinolin-4-yl)-6-ethoxy-phenoxymethyl]-4.5-difluoro-phenyl}-methanesulfonamide

(a). (1S)-N-[1-(4-Methoxy-pheny])-ethyl]-3-oxo-butyramide

To a solution of (S)-1-(4-methoxy-phenyl)-cthylamine (25 g) in dichloromethane (60
mL) was added TEA (20 g) and DMPA (200 mg). Then a solution of 4-methylene-
oxetan-2-one (16.7 g) in dichloromethane (60 ml) was added over a period of 30
minutes and then stirred at 20 °C for 18 h. The mixture was washed with 1M HC], aq.
NaHCQO; and ag. NaCl. The organic layer was dried (MgSQ,), filtered and
concentrated in vacuo.

=3



WO 2006/117368 PCT/EP2006/061972

-73 -
Yield: 39.8 g. MS-ESI: [M+H]" =236

(b). (18)- 3-Amino-but-2-enoic acid [1-(4-methoxy-phenyl)-ethyl]-amide

To a suspension of (S)-N-[1-(4-methoxy-phenyl)-ethyl]-3-oxo-butyramide (10 g) in
toluene (800 ml) was added at 20 °C ammonium acetate (10 g) and the reaction was
5 heated for 20 h at 100 °C in a Dean Stark system. The mixture was concentrated in
vacuo and the product obtained was used without further purification in the following
reaction step.

(©). 4-(3-BrogL-S-e@_va—hvdroxv-phenVl)-Z-methyl—S-oxo-7-p;op_yl—1,4,5,6,7,8-
hexahydro-quinoline-3-carboxylic acid (1S)-[1-(4-methoxy-phenyl)-ethyl]-amide

10 A mixture of (S)- 3-amino-but-2-enoic acid [1-(4-methoxy-phenyl)-ethyl]-amide (10
g), 3-bromo-5-cthoxy-4-hydroxy-benzaldehyde (10.4 g) and 5-propylcyclohexane-1,3-
dione (6.5 g) in ethanol (150 ml) was stirred at 80°C for 18 hr. The mixture was
concentrated in vacuo. The residue was dissolved in toluene (100 mil) and

. dichloromethane (50 ml) and evaporated until a precipitated formed. The solid obtained

15 was then crystallized in EtOAc. '

Yield: 12.9 g. MS-ESI: [M+H]" = 597.4/599.4; anal. HPLC R, = 16.70 (diast.1) Ry =
17.55 (diast.2) R, = 18.81 (diast.3) Ry = 19.74 (diast4) (method 7). Diast. ratio
diast.1:diast2:diast3:diast4 = 10:1:10:1.

20 1.45.6.7.8-h
amide

The mixture Lof stereoisomers obtained in Example 72c¢ was then separated by
chromatograp‘ y on silicagel in heptane/ethyl acetate 2/8 -> 0/1 (v/v) as eluent.

Yield: 2.6 g MS-EST: [M+H]" = 597.4/599.4; anal. HPLC R, = 18.81 (diast.3) (method

25 7). Diast. ratio: 0:0:1:0
(e). (4R. 7S)l(3-Bromo-S-ethoxv-4-hvdm_xv-nh_envl)-2-methxl-s-oxo-7-pgopz1-

1,4,5,6,7,8—h931 ahydro-quinoline-3-carbonitrile

A solution }of (4S,7S)-4-(3-Bromo-5-ethoxy-4-hydroxy-phenyl)-2-methyl-5-0x0-7-
propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carboxylic acid [1-(4-methoxy-phenyl)-
30 ethyl]-amide

ydro-quinoline-3-carboxvylic acid (18)-[1-(4-methoxy-phenyl)-ethyl]-

e (30 ml). Triethylamine (1.04 g) and trifuoroacetic acid anbydride

(0.95 g) were added dropwise at 0°C for 15 minutes. The reaction was stirred for 1 hr
and the reaction mixture was washed with water (20 ml). The organic layer was dried
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hexahvdro-quinolin-<4-v1)-6-ethoxy-phenoxymethyl]-4,5-difluoro-phenyl} -
bismethanesulfonamide

A solution of (4R,7S)-4-[4-(2-Amino-4,5-difluoro-benzyloxy)-3-bromo-5-ethoxy-
phenyl]-2-methyl-5-ox0-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile
(Example 72 h, 10.9 g) and triethylamine (11.9 ml) in dichloromethane (140 ml),
cooled to 0°C, was treated with methanesulfonyl chloride (3.3 ml). After stirring for 2
h at 0°C, the mixture was diluted with 0.2N hydrochloric acid and extracted with
dichloromethane. The organic layer was washed with sat. ag. NH4Cl, dried (MgSOs),
filtered and concentrated in vacuo. The residue was purified by chromatography on
silicagel in heptane/ethyl acetate 7/3 — 2/5 (v/v) as eluent.

Yield: 11.0g. MS-ESI: [M+H]" = 742.08/744.08

@-
hexahvydro-guinolin-4-vl)-6-ethoxy-pheno; ethyl]-4.5-difluoro-phenyl}-
methanesulfonamide

N, N-{2-[2-Bromo-4-((4R,78)-3-cyano~2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-
hexahydro-quinolin-4-yl)-6-ethoxy-phenoxymethyl]-4,5-difluoro-phenyl} -
bismethanesulfonamide (Example 72 i, 11.0 g) was dissolved in dioxane (190 ml) and
treated with 2N NaOH (80 ml), After 2 h the mixture was quenched with 2N
hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with
sat. aq. NH4Cl, dried (MgS0,), filtered and concentrated in vacuo. The residue was
purified by chromatography on silicagel in toluene/acetone 1/0 — 3/1 (v/v) as eluent.
Yield: 7.98 g. MS-EST: [M+H]" = 664.06/666.06; anal. HPLC R, = 17.18 min (method
8)

Chiral purity : 99.2% (levorotatory or -) (method 9)

Example 73

Agonistic activity of compounds at the human FSH receptor expressed in CHO cells
Agonist activity of the compounds at the human FSH receptor was tested in
Chinese Hamster Ovary (CHO) cells stably transfected with the human FSH receptor
and cotransfected with a cAMP responsive element (CRE)/promotor directing the
expression of a firefly luciferase reporter gene. Binding of the compound to the Gs-
coupled FSH receptor will result in an increase of cAMP, which in turn will induce an
increased transactivation of the luciferase reporter construct. The luciferaée activity

e
7S
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(MgSO0,), filtered, concentrated in vacuo and concentrated. The residue was purified by
chromatography on silicagel in heptane/ethyl acetate 1/0 -> 0/1 (v/v) as eluent.

Yield: 777 mg. MS-ESI: [M+H]" = 445.4.4/447 4

To a solution of to 4,5-difluoro-2-nitrobenzoic acid (25.9 g) in THF (90 ml), cooled to
0 °C, was carefully added borane-tetrahydrofuran complex (319 ml, 1M in THF). After
the addition was complete, the mixture was stirred at 60°C for 3 h. Methanol (150 mI)
was added to ﬂ?e mixture at 0°C and after 10 minutes the mixture was concentrated in
vacuo. The residue was poured into water and extracted with ethyl acetate. The organic
layer was was] ed with sat. ag. NaCl, dried (MgSOy), filtered and concentrated in

vacuo. !

Yield: 24.1 g
(g). (AR.78)-4-

methyl-5-0xo-7-propyl-1.4.5.6.7,8-hexahydro-quinoline-3-carbonitrile

To a mixture of (4,5-difluoro-2-nitro-phenyl)-methanol (Example 72f, 5.1 g), (4R, 7S)-
4-(3-Bromo-5-ethoxy-4-hydroxy-phenyl)-2-methyl-5-0xo-7-propyl-1,4,5,6,7,8-

hexahydro-quinoline-3-carbonitrile (Example 72e, 10.0 g) and polymer-supported
triphenylphosphine (13.5 g, 3 mmol/g loading) in THF (500 ml), cooled to 0°C, was
added diisopropyl azodicarboxylate (DIAD) (5.3 ml). After 1.5 h, the mixture was
filtered andﬁe filirate was concentrated in vacuo. The residue was purified by
chromatography on silicagel in heptane/ethyl acetate 4/1 —> 2/3 (v/v) as eluent.

Yield: 13.5 g. MS-ESI: [M+H]" = 616.10/618.10

(h). (4R.785)-4-[4-(2-Amino-4,5-difluoro-benzyloxy)-3-bromo-5-ethoxy-phenyl]-2-
methyl-5-o0xo0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

A solution | of (4R,7S)-4-[3-Bromo-4-(4,5-difluoro-2-nitro-benzyloxy)-5-ethoxy-
phenyl]-2-methyl-5-0x0-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile
(Example 72 g, 10.6 g) and acetic acid (19.6 ml) in THF (400 ml) was cooled to 0°C.
Zinc dust (27.6 g) was added in portions under vigorous stitring. The mixture was
stirred for 2 hﬁt 0°C and then filtered. The solids were washed with dichloromethane
and the combined filtrates were washed with sat. ag. NaHCO;. The organic layer was
dried MgSQy), filtered and concentrated in vacuo.

Yield: 10.9 g. MS-ESI: [M+H]" = 586.05/588.05
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Claims
1. A 4-pheﬁ:y1-5-oxo-1,4,5,6,7,8-hexahyd:roquinoline derivative according to
-Formmula r,
|
\
| Formula I
5 ora phar#naceutically acceptable salt thereof, wherein

R! is (1-6C)alkyl, (2-6C)alkenyl or (2-6C)alkynyl;
R% R} an‘a independently halogen, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl,
(1-40)a11:‘:oxy, (3-4C)alkenyloxy or (3-4C)alkynyloxy;
R* is phenyl or (2-5C)heteroaryl, both substituted with R” and optionally
10 substituted on the (hetero)aromatic ring with one or more substituents selected
from hydroxy, amino, halogen, nitro, trifluoromethyl, cyano, (1-4C)alkyl,
(1-4C)alkoxy , (1-4C)alkylthio and (di)(1-4C)alkylamino;
R’ is H, (1-4C)alkylthio, (1-4C)alkylsulfonyl, ( di)(1-40)a1ky15mino , R*R’-
amino, R'%R!!-aminocarbonyl, R1>R1-amino(1-4C)alkylcarbonylamino, R™R'*-
15 amino(1-4C)alkyl, R**-0xy, R¥R'*-aminocarbonyl(1-4C)alkoxy, R*-oxy(1-
4C)alkyl, R”-oxycarbonyl(1-4C)alkyl, R’R*!-aminosulfonyl, R*-oxysulfonyl,
aminoiminomethyl, (di)(1-4C)alkylaminoiminomethyl or (2-6C)-
heterocycloalkyliminomethyl, trifluoromethylsulfonyl; R-oxycarbonyl, R*-
carbonyl or RZR*.-aminocarbonyl;
20 R® is H or (1-4C)alkyl;
R%is (1 i:))alkylsulfonyl, (1-6C)alkylcarbonyl, (2-6C)alkenylcarbonyl, (2-6C)-

alkynyl

bonyl, (3-6C)cycloalkylcarbonyl, (3-6C)cycloalkyl(1-4C)alkyl-

carbonyl, (1-4C)alkoxycarbonyl, (3-4C)alkenyloxycarbony1, (34C)alkynyloxy-
carbonyl, (di)(1-4C)alkylaminocarbonyl, (2-6C)heterocycloalkylcarbonyl,
25 (S-SCWI, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-4C)alkyl, (di)(1-4C)alkyl-
| .
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amino(2-4C)alkyl, (2-6C)hete;ocycloa]ky1(2-40)a]kyl or phenylcarbonyl,
phenylsulfonyl, pbenyl(1-4C)alkoxy(1-4C)alkylcarbonyl, phenyl(1-4C)alkyl,
(2-5C)heteroarylcarbonyl, (2-5C)heteroarylsulfonyl, (2-5C)heteroaryl(1-4C)-
alkyl, optionally substituted on the (hetero)aromatic ring with one or more
substituents selecfed from hydroxy, amino, halogen, nitro, trifluoromethyl,
cyano, (1-4C)alkyl, (1-4C)alkoxy or (di)(1-4C)alkylamino;

RY is H or (1-4C)alkyl;

R is hydroxy(2-4C)alkyl, amino(2-4C)alkyl, (1-4C)alkoxy(2-4C)alkyl or (di)-
(1-4C)alkylamino(2-4C)alkyl; or

RI°RY jn R'’R!!-aminocarbonyl may be joined in a (4-6C)heterocycloalkenyl
ring or a (2-6C)heterocycloalkyl ring substituted with one or more substituents
selected from (1 -4C)alkyl, (1-4C)alkoxy(1-4C)alkyl and hydroxy(1-4C)alkyl;
R, R are independently H, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-6C)-
cycloalkyl, hydroxy(2-4C)alkyl, (1-4C)alkoxy(2-4C)alky], (3-6C)cycloalkyl-
(1-4C)alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl, amino(2-4C)alkyl, (di)(1-4C)-
alkylamino(2-4C)alkyl or phenyl(1-4C)alkyl, (2-5C)heteroaryl(1-4C)alkyl,
optionally substituted on the (hetero)aromatic ring with one or more substituents
selected from hydroxy, amino, halogen, nitro, trifluoromethyl, cyano, (1-4C)-
alkyl, (1-4C)alkoxy and (di)(1-4C)alkylamino; or

RPZRY in R1?R™-amino(1-4C)alkylcarbonylamino may be joined in a (4-6C)-
heterocycloalkenyl ring or a (2-6C)heterocycloalkyl rmg, optionally substituted
with one or more substituents selected from (1-4C)alkyl, (1-4C)alkoxy(1-4C)-
alkyl and hydroxy(1-4C)alkyl;

R',R" are independently H, (1-6C)alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl,
(3-6C)cycloalkyl(1-4C)alky), (1-4C)alkoxy(2-4C)alkyl, hydroxy(2-4C)alkyl,
(di)(1-4C)alkylamino(2-4C)alkyl, amino(2-4C)alkyl, (1-4C)alkoxycarbonyl-
(1-4Q)alkyl, (1-6C)alkylcarbonyl, (3-6C)cycloalkylcarbonyl, (1-4C)alkoxy-
carbonyl, (3-4C)alkenyloxycarbonyl, (di)(1-4C)alkylaminocarbonyl, (2-6C)-
heterocycloalkylcarbonyl or (2-5C)heteroaryl(1-4C)alkyl, phenyl(1-4C)alkyl,
(2-5C)heteroarylcarbonyl, phenylcarbonyl, optionally substituted on the
(hetero)aromatic ring with one or more substituents selected from hydroxy,
amino, halogen, nitro, trifluoromethyl, cyano, (1-4C)alkyl or (1-4C)alkoxy,

5
&
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(d)(1-4C)alkylamino; or |
RM“R" in R™R'*-amino(1-4C)alkyl may be _]omé,d in a (4-6C)heterocycloalkenyl
ring or a|(2-6C)heterocycloalkyl ring, opuonally  substituted with one or more
mlbsmuerxts selected from (1-4C)alkyl, (1 -40_)a]koxy(1-4C)aIky1 and hydroxy(1-
5 4C)alkyl; ' f
R'6 is (2:6C)heterocycloalkyl(1 ~4Calkyl, (di)(lMC)alkylamiho(ZAC)a]kyl,
(2-4C)alkoxy(1-4C)alkyl, hydroxy(2-4C)alkyl, amino(2-4C)alkyl,
hydroxycarbonyl(1-4C)alkyl, (1—4€)alkoxycarb6nyl(l-4C)alkyl (1-4C)akkoxy-
carbonyl, (3-4C)alkenyloxycarbonyl, (3-4C)a]k3@yloxycarbonyl, (di)(1-4C)-
10 alkylaminocarbonyl, (2-6C)heterocycloalkylcarbonyl, or phenyl(1-4C)alky],

15 a]kuxy( -4C)alkyl, hydroxy(2-4C)alkyl, ammo(2-4C)nIkyl, (di)(l-4C)aIky1—

1, cyano, (1-4C)alkyl, (1-4C)alkoxy and (di)(1-4C)alkylamino; or
20 R7R!8 in R17R.aminocarbonyl(1-4C)alkoxy ﬁay be joined in a (4-6C)hetero-
cycloalkenyl ring ot a (2-6C)heteracycloalkyl ring, optionally substituted with
ore substituents selected from (1-4C)alkyl, (1-4C)alkoxy(14C)alkyl and

mdependently H, (1-6C)alkyl, (1-6d)a1keny1 (1-6C)alkynyl or
oxy(1-4C)alkyl; or
R"’R"1 in RR*!-aminosulfonyl may be Jomed m a (4~6C)heterocycloa]keny1

30 ¢
X is O or N-R%%;
Y is CH,, C(O) or SOy;
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Z is CN or NOy;

R is H, (1-4C)alkyl;

R®, R* are independently H, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (3-6C)-
cycloalkyl, (3-6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl, (2-6C)hetero-
cycloalkyl(1-4C)alkyl, (1-4C)alkoxycarbonyl(1-4C)alky], (di)(1-4C)alkylamino-
carbonyl(1-4C)alky] or phenylaminocarbonyl(1-4C)alkyl, (2-5C)heteroaryl-
aminocarbonyl(1-4C)alkyl, phenyl, (2-5C)heteroaryl, phenyl(1-4C)alkyl, (2-
5C)heteroaryl(1-4C)alkyl, optionally substituted at the (hetero)atom with one or
more substituents selected from hydroxy, amino, halogen, nitro, trifluoromethyl,
cyano, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy and (di)(1-4C)-
alkylamino; or

R¥R* jn R*R**-aminocarbonyl may be joined in a (4-6C)heterocycloalkenyl
ring or a (2-6C)heterocycloalkyl ring, optionally substituted with one or more
substituents selected from (1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl and hydroxy-
(1-4C)alkyl; with the proviso that the compounds of formula I wherein X is O, R
is phenyl and R’ is selected from H, (1-4C)alkylthio, (1-4C)alkylsulfonyl,
di(1-4C)alkylamino, R*-oxycarbonyl, R*-carbonyl and R”R**-aminocarbonyl,
and the compounds of formula I wherein X is O, R* is (2-5C)heteroaryl and R is
H or (di)(1-4C)alkylamino, are excluded.

The 4-phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claim 1 wherein R! is (1-6C)alkyl.

The 4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-2 wherein R? is halogen.

The 4-phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-3 wherein R? is (1-4C)alkoxy.

The 4-phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-4 wherein Z is CN.

The 4-phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-5 wherein X is O.

The 4-phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-6 wherein Y is CHo.
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The 4-phenyl-5-0x0-~1,4,5,6,7 ,S-hexahydroquinoline derivative according to
claims;L -7 wherein R’ is R*R’-amino, R'°R"*-aminocarbonyl, R*?R"*-amino- (1-
4C)alkylcarbonylamino, R™R'5-amino(1-4C)alkyl or RR®-aminocarbonyl(1-
4C)alk$xy.

The 4-phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-8 wherein

R®is Hr
R’ is (]T -AC)alkylsulfonyl, (1-6C)alkylcarbonyl, (3-6C)cycloalkylcarbonyl,
(1-4C)alkoxycarbonyl, (3-4C)alkenyloxycarbonyl, (di)(1-4C)alkylamino-
carbonyl, (2-6C)heterocycloalkylcarbonyl, or phenylcarbonyl, phenyl(1-4C)-
alkoxy(1-4C)alkylcarbonyl, (2-5C)beteroarylcarbonyl, (2-5C)heteroarylsulfonyl
or (2-5C)heteroaryl(1-4C)alkyl, optionally substituted on the (hetero)aromatic
ring with one or more substituents selected from, halogen or (1-4C)alkoxy;

R is H or (1-4C)alkyl;

R'! is hydroxy(2-4C)alky], amino(2-4C)alkyl, (1-4C)alkoxy(2-4C)alky! or (di)-
(14C)alkylamino(2-4C)alkyl; or

RmRuiin R'*R"'-aminocarbonyl may be joined in a (4-6C)heterocycloalkenyl
ring or a (2-6C)heterocycloalkyl ring, optionally substituted with one or more
substit‘pents selected from (1-4C)alkyl;

R!2, R™ are independently H, (1-6C)alkyl, (3-6C)cycloalkyl, hydroxy(2-4C)-
alkyl, (1-4C)alkoxy(2-4C)alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl or (di)-
(IAC)F]kylamino(ZAC)alkyl or phenyl(1-4C)alkyl or (2-5C)heteroaryl(1-
4C)alky), optionally substituted on the (hetero)aromatic ring with one ar more
substituents selected from halogen; or ‘

R¥7R" in RP?R'*.amino(1-4C)alkylcarbonylamino may be joined in a (4-6C)-
heterobycloa]kenyl ring or a (2-6C)heterocycloalkyl ring, optionally substituted
with one or more substituents selected from (1-4C)alkyl or hydroxy(1-4C)alkyl;
R“,Rl‘ are independently H, (1-6C)alkyl, hydroxy(2-4C)alkyl, (1-4C)alkoxy-
carbonyl(1-4C)alkyl, (1-6C)alkylcarbonyl, (3-6C)cycloalkylcarbonyl, (1-4C)-
alkoxycarbonyl, (2-5C)heteroaryl(1-4C)alkyl, (2-5C)heteroarylcarbonyl or
phenylcarbonyl;

RS is (2-6C)heterocycloalkyl(1-4C)alkyl, (di)(1-4C)alkylamino(2-4C)alkyl,
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(2-4C)alkoxy(1-4C)alkyl, hydroxycarbonyl(1-4C)alkyl, (1-4C)alkoxycarbonyl-
(1-4C)alkyl; or phenyl(1-4C)alkyl or (2-5C)hetercaryl(1-4C)alkyl, optionally
substituted on the (hetero)aromatic ring with one or more substituents selected
from halogen or (1-4C)alkoxy;

R R'® are independently H, (1-6C)alkyl, (3-6C)cycloalkyl(1-4C)alkyl, (1-4C)-
alkoxy(2-4C)alky! or (2-6C)heterocycloalkyl(2-4C)alkyl; or

phenyl(1-4C)alkyl or (2-5C)heteroaryl(1-4C)alkyl, optionally substituted on the
(betero)aromatic ring with one or more substituents selected from halogen; or
RYR!® in R'R'®-aminocarbonyl(1-4C)alkoxy may be joined in a (4-6C)hetero-
cycloalkenyl ring or a (2-6C)heterocycloalkyl ring, optionally substituted with
one or more substituents selected from (1-4C)alky] or hydroxy(1-4C)alkyl.

The 4-phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claim 8 wherein R” is R*R’-amino.

The 4-phenyl-5-oxo0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claim 10 wherein R®is H and R? is (1-4C)alkylsulfonyl.

A 4-phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline derivative or a
pharmaceutically acceptable salt thereof selected from the group of
N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl} -3,4,5-trimethoxy-benzamide;
N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl}-2-[(pyridin-4-ylmethyl)-
amino]-acetamide;
N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo0-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl}-2-[4-(2-hydroxy-ethyl)-
piperazin-1-yl]-acetamide;
4-{3-Bromo-4-[3-(3,6-dihydro-2H-pyridine-1-carbonyl)-benzyloxy]-5-cthoxy-
phenyl}-2-methyl-5-oxo0-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-
carbonitrile;
3-[Bis-(2-methoxy-ethyl)-amino]-N-{3-[2-bromo-4-(3-cyano-2-methyl-S-oxo-7-
propyl-1,4,5,6,7,8-hexahydro-quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl} -
propionamide;
2-{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
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quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenoxy} -N,N-dimethyl-acetamide;
4-{3-Bro ' ‘

yi)- &ethoxy-phenoxymethy]]-phenyl} -carbamlc acid methyl ester
romo-4—(3-cyano-2~methyl-5-oxo-7-propy -1,4,5,6,7,8-hexahydro-
yl)- 6-ethoxy—phenoxymethyl]-pheny}}-3-methyl-m'ea
0-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-pyridin-2-yl}-carbamic acid methyl

4-(3-Bromo-5-ethoxy-4-{3-[(1H-imidazol-4-ylmethyl)-amino]-benzyloxy} -
phenyl)- 2-methy1-5-oxo-7-propyl -1,4,5,6,7 8-hexahydro-qmnohne-3-
carbonitrile;
N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo—7—pi'opyl-1,4,5,6,7,8-hexahydm—
quinoline4-y1)-6-ethoxy-phenoxymethyl]-phenyl} -methanesulfonamide;
{4-12-Bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1,4,5,6,7,8-hexahydto-
quinolin-4-yl)-6-ethoxy-phenoxymethyl] -phenyi} -carbamic acid allyl ester;
4-[3-Bromo-5-ethoxy-4-(1-methanesulfonyl—lH%pynol-Z-ylmethoxy)-phenyl]-2-
methyl-5 -oxo-7-propy1-1,4,5,6,7,8¥heiahydro-q;1inoﬁne—3.-carbonitrile;
4-[2-Bromo-4-(3-cyano-2-methy}-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolini4-y1)-6-ethoxy-phenoxymethyl]-N-methyl-benzamidine;
4~{3-Br?mo-5mow4[@mm-3-yhmyl)-MO]-phenyl} -2-methyl-5-0xo-
7-propyl-1,4,5,6,7‘,8-hexahydro4qtﬁno]ine-3-carbonitrile;
N-(2-{[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenylamino]-methyl} -pheiyl)-methanesulfonamide;
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DERIVADOS DE 4-FENIL-5-0X0-1.4.5.6,7,8-HEXAHIDROQUINOLINA COMO

MEDICAMENTOS PARA EL TRATAMIENTO DE LA INFERTILIDAD

La presente invencién se relaciona con derivados de 4-fenil-5-0x0-1,4,5,6,7,8-
hexahidroquinolina, con composiciones farmacéuticas que comprenden las
mismas y con el uso de dichos derivados para la fabricacion de medicamentos

para el tratamiento de la infertilidad.

Las gonadotropinas ejercen funciones importantes en una variedad de funciones
corporales que incluyen el metabolismo, regulacién de la temperatura y los
procesos reproductivos. Las gonadotropinas actian en los tipos celulares de
gonadas especificos para iniciar la diferenciacion testicular y de ovario y la
esteroidogénesis. La gonadotropina de pituitaria FSH (hormona que estimula el
foliculo) por ejemplo juega un papel importante en la estimulaciéon del desarrollo
del foliculo y la maduracion mientras que el LH (hormona leutinizante) induce la
ovulacién (Sharp, R.M. Clin Endocrinol. 33:787-807, 1990; Dorrington y Armstrong,
Recent Prog. Horm. Res. 35:301- 342,1979). Actualmente, el FSH se aplica
clinicamente para estimulacion de ovario es decir hiperestimulacién de ovario para
fertilizacion in vitro (IVF) e induccion de ovulacion en mujeres anovulatorias
infértiles (Insler, V., Int. J. Fertility 33:85-97, 1988, Navot y Rosenwaks, J. Vitro
Fert. Embryo Transfer 5:3-13, 1988), asi como también para infertilidad masculina

e hipogonadismo.

La gonadotropina FSH se libera de la pituitaria anterior bajo la influencia de
estrégenos y hormonas que liberan gonadotropina, y de la placenta durante el
embarazo. En las hembras, el FSH actia en los ovarios prdmoviendo el desarrollo

de los foliculos y es la hormona mayor que regula la secrecion de los estrégenos.
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En los machos, el FSH es responsable por la integridad de los tibulos seminiferos
y actia en las células Sertoli para apoyar la gametogénesis. El FSH purificado se
utiliza clinicamente para tratar la infertilidad en hembras y para algunos tipos de
falla de espermmatogénesis en machos. Las gonadotropinas destinadas para
propositos terapéuticos se pueden aislar de las fuentes de orina humanas y son de
baja pureza (Morse et al, Amer. J. Reproduct. Immunol, y Microbiology 17:143,
1988). Alternativamente, ellas se pueden preparar como gonadotropinas
recombinantes. El FSH humano recombinante esta disponible comercialmente y
se utiliza en la reproduccién asistida (Olijve et al. Mol. Hum. Reprod. 2:371, 1996;

Devroey et al. Lancet 339:1170, 1992).

Las acciones de estas hormonas FSH se median por un receptor de membrana de
plasma especifico que es un miembro de la gran familia de receptores acoplados
por proteina G. AEstos receptores consisten de un Unico polipéptido con siete
dominios de transmenbrana y son capaces de interactuar con las proteinas Gs,

que conducen a la activacion de la ciclasa adenilato.

E! receptor FSH es un objetivo altamente especifico en el proceso de crecimiento
del foliculo de ovario y se expresa exclusivamente en el ovario. El bloqueo del
receptor o la inhibicién de la sefializacion que se induce normalmente después de
la activacion del receptor mediado por FSH alterara el desarrollo del foliculo y asi
la ovulacion vy la fertilidad. Los antagonistas FSH de bajo peso molecular pueden
formar la base para nuevos anticonceptivos, mientras que los agonistas FSH de
bajo peso molecular se pueden utilizar para los mismos propésitos clinicos como
el FSH natural, es decir para el tratamiento de la infertiidad y para la

hiperestimulacién de ovario en nombre de la fertilizacion in vitro.
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Los miméticos FSH de bajo peso molecular con propiedades agonisticas se
describen en la Solicitud Internacional 2000/08015 (Applied Research Systems
ARS Holding N.V.) y en la WO 2002/09706 (Affymax Research Institute).

Ciertos derivados de tetrahidroquinolina se han descrito recientemente en la
Solicitud Internacional WO 2003/004028 (AKZO NOBEL N.V.) como sustancias

moduladoras del FSH, que tienen propiedades agonisticas o antagonisticas.

Subsiste la necesidad para miméticos de hormona de bajo peso molecular que

activen selectivamente el receptor FSH.

Para ese objetivo la presente invencion proporciona derivados de 4-fenil-5-oxo-

1,4,5,6,7,8-hexahidroquinolina de la formula general |

Formula |

o una sal farmacéuticamente aceptable de estos, en donde
R' es alquilo (C1-6), alquenilo (C2-6) o alquinilo (C2-6);

R? R® son independientemente halégeno, alquilo (C1-4), alquenilo (C2-4), alquinilo

(C2-4), alcoxi (C1-4), alqueniloxi (C3-4) o alquiniloxi (C3-4);
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R? es fenilo o heteroarilo (C2-5), sustituidos con R’ y opcionalmente sustituido en
el anillo (hetero)aromatico con uno o mas sustituyentes seleccionados de hidroxi,
amino, halégeno, nitro, trifluorometilo, ciano, alquilo (C1-4), alcoxi (C1-4), alquiltio

(C1-4) y (di)alquilamino (C1-4);

R’ es H, alquiltio (C1-4), alquilsulfonilo (C1-4), (di)alquilamino (C1-4), R®R®%-amino,
R'°R"'-aminocarbonilo, R'?R'*-aminoalquilo (C1-4)carbonilamino, R'R'*-amino-
(C1-4)-alquilo, R'-oxi, R'"R'®-aminocarbonilalcoxi (C1-4), R'%-oxialquilo (C1-4),
R'-oxi-carbonilalquilo ~ (C1-4), R?°R%'-aminosulfonilo, R?®_oxisulfonilo,
aminoiminometilo (di)alquilaminoiminometilo (C1-4) o heterocicloalquiliminometilo
(C2-6), trifluoro-metilsulfonilo; RZ-oxicarbonilo, RZ-carbonilo o R¥R*-

aminocarbonilo;

R® es H o alquilo (C1-4);

R® es alquilsulfonilo (C1-4), alquilcarbonilo (C1-6), alquenilcarbonilo (C2-6),
alquinilcarbonilo  (C2-6), cicloalquilcarbonilo  (C3-6), cicloalquilo (C3-
6)alquilcarbonilo (C1-4), alcoxicarbonilo (C1-4), alqueniloxicarbonilo (C3-4),
alquiniloxicarbonilo (C34), (di)alquilaminocarbonilo (C1-4),
heterocicloalquilocarbonilo (C2-6), alquilo (C5-8), cicloalquilo (C3-8), cicloalquilo
(C3-B)alquilo (C1-4), (di)alquilamino (C1-4)alquilo (C2-4), heterocicloalquilo (C2-
B)alquilo (C2-4) o fenilcarbonilo, fenilsulfonilo, fenilalcoxi (C1-4)alquilcarbonilo (C1-
4), fenilalquilo (C1-4), heteroarilcarbonilo (C2-5), heteroarilsulfonilo (C2-5),
heteroarilo (C2-5)alquilo. (C1-4), opcionalmente sustituido en el anillo

(hetero)aromatico con uno o mas sustituyentes seleccionados de hidroxi, amino,
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halégeno, nitro, trifluorometilo, ciano, alquilo (C1-4), alcoxi (C1-4) o (di)alquilamino

(C1-4);

R es H o alquilo (C1-4);

R es hidroxialquilo (C2-4), aminoalquilo (C2-4), alcoxi (C1-4)alquilo (C2-4) o (di)-

alquilamino (C1-4)alquilo (C2-4); o

R'"R" en R'R'"-aminocarbonilo se pueden unir en un anillo heterocicloalquenilo

(C4-6) o un anillo heterocicloalquilo (C2-6) sustituido con uno o mas sustituyentes

seleccionados de alquilo (C1-4), alcoxi (C1-4)alquilo (C1-4) y hidroxialquilo (C1-4);

R'?, R"™ son independientemente H, alquilo (C1-6), alquenilo (C2-6), alquinilo (C2-
6), cicloalquilo. (C3-6), hidroxialquilo (C2-4), alcoxi (C1-4)alquilo (C2-4), cicloalquilo
(C3-6)-alquilo (C1-4), heterocicloalquilo (C2-6)alquilo (C1-4), aminoalquilo (C2-4),
(di)alquilamino (C1-4)- alquilo (C2-4) o fenilalquilo (C1-4), heteroarilo (C2-5)alquilo
(C14), opcionalmente sustituido en el anillo (hetero)aroméatico con uno o mas
sustituyentes seleccionados de hidroxi, amino, haldégeno, nitro, trifluorometilo,

ciano, alquilo (C1-4), alcoxi (C1-4) y (di)alquilamino (C1-4); o

R”R"™ en R'2R'™-aminoalquilo (C1-4)carbonilamino se pueden unir en un anillo
heterocicloalquenilo (C4-6) o un anillo heterocicloalquilo (C2-6), opcionalmente
sustituido con uno o mas sustituyentes seleccionados de alquilo (C1-4), alcoxi (C1-

4)alquilo (C1-4) y hidroxi- alquilo (C1-4);

R'" R son independientemente H, alquilo (C1-6), heterocicloalquilo (C2-6)alquilo

(C14), cicloalquilo (C3-6)alquilo (C1-4), alcoxi (C1-4)alquilo (C2-4), hidroxialquilo
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((_32~4), (di)alquilamino (C1-4)alquilo (C2-4), aminoalquilo (C24), alcoxicarbonilq
(C1-4)-alquilo (C1-4), alquilcarbonilo (C1-6), cicloalquilcarbonilo (C3-6),
alcoxicarbonilo (C1-4), alqueniloxi (C3-4)-carbonilo, (di)alquilaminocarbonilo (C1-
4), heterocicloalquilocarbonilo (C2-6) o heteroarilo (C2-5)alquilo (C1-4), fenilalquilo
(C1-4),heteroarilcarbonilo (C2-5), fenilcarbonilo, opcionalmente sustituido en el
anillo (hetero)aromatico con uno o méas sustituyentes seleccionados de hidroxi,
amino, halégeno, nitro, trifluorometilo, ciano, alquilo (C1-4) o alcoxi (C1-4),

(di)alguilamino (C1-4); o

R“R" en R"“R'"-aminoalquilo (C1-4) se pueden unir en un anillo

heterocicloalguenilo (C4-8) o un anillo heterocicloalquilo (C2-8), opcionalmente

sustituido con uno o més sustituyentes seleccionados de alquilo (C1-4), alcoxi (C1-

4)alquiIoA (C1-4) y hidroxialquilo (C1-4);

* R'® es heterocicloalquilo (C2-8)alquilo (C1-4), (di)alquilamino (C1-4)alquilo (C2-4),

alcoxi (C2-4)alquilo (C1-4), hidroxialquilo (C2-4), aminoalquilo (C2-4),
hidroxicarbonilalquilo (C1-4), alcoxicarbonilo (C1-4)alquilo (C1-4), alcoxicarbonilo

(C14), algueniloxi (C3-4)-carbonilo, alquiniloxicarbonilo (C3-4),

| (di)alquilaminocarbonilo (C1-4), heterocicloalquilcarbonilo (C2-6), o fenilalquilo

(C1-4), heteroarilo (C2-5)alquilo (C1-4), opcionalmente sustituido en el anillo
(hetero)aromatico con uno o mas sustituyentes seleccionados de hidroxi, amino,
halégeno, nitro, trifluorometilo, ciano, alquilo (C1-4), alcoxi (C1-4) y (di)alquilamino

(C1-4);

R' R'® son independientemente H, alquilo (C1-8), cicloalquilo (C3-6)alquilo (C1-4),
alcoxi (C1-4) alquilo (C2-4), hidroxialquilo (C2-4), aminoalquilo (C2-4),
(di)alquilamino (C1-4)-alquilo (C2-4), heterocicloalquilo (C2-6)alquilo (C2-4), o

gy
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fenilalquilo (C1-4), heteroarilo (C2-5)alquilo (C1-4), opcionaimente sustituido en el
anillo (hetero)aromatico con uno o mas sustituyentes seleccionados de hidroxi,
amino, halégeno, nitro, trifluorometilo, ciano, alquilo (C1-4), alcoxi (C14) y

(diyalquilamino (C1-4); o

R7R'® en R'R'-aminocarbonilalcoxi (C1-4) se pueden unir en un anillo
heterocicloalquenilo (C4-6) o un anillo heterocicloalquilo (C2-6), opcionalmente
sustituido con uno o mas sustituyentes seleccionados de alquilo (C1-4), alcoxi (C1-
4)alquilo (C1-4) y hidroxi- alquilo (C1-4);

R'® es H o (I-6C)alkilo;

R% R?' son independientemente H, alquilo (C1-6), alquenilo (C1-6), alquinilo (C1-

8)o alcoxi (C1-4)alquilo (C1-4); o

RPR?' en RPR?'-aminosulfonilo se pueden unir en un anillo heterocicloalquenilo
(C4-8) o un anillo heterocicloalquilo (C2-6), opcionalmente sustituido con uno o
mas sustituyentes seleccionados de alquilo (C1-4), alcoxi (C1-4)alquilo (C14) y
hidroxi- alquilo (1-4);

X es O 0 N-R%:

Y es CHz, C(O) o0 SOy;

. Zes CN o NO2:

R? es H, alquilo (C1-4); R®, R* son independientemente H, alquilo (C1-4),

alquenilo (C2-4), alquinilo (C2-4), cicloalquilo (3-6), cicloalquilo (C3-6)alquilo (C1-
4), heterocicloalquilo (C2-6), heterocicloalquilo (C2-6)-alquilo  (C1-4),
alcoxicarbonill (C1-4)alquilo (C1-4), (di)alquilaminocarbonil (C1-4)alquilo (C1-4) o

i
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-fenilaminocarbonilalquilo (C1-4), heteroarilo (C2-5)aminocarbonilalquilo (C1-4),

fenilo, heteroarilo (C2-5), fenilalquilo (C1-4), heteroarilo (C2-5)alquilo (C1-4),
opcionalmente sustituido en el heterodtomo con uno o mas sustituyentes
seleccionados de hidroxi, amino, halégeno, nitro, trifluorometilo, ciano, alquilo (C1-

4), alquenilo (C2-4), alquinilo (C2-4), alcoxi (C1-4) y (di)alquilamino (C1-4); o

R®R? en R¥R*-aminocarbonilo se pueden unir en un anillo heterocicloalquenilo
(C4-8) o un anillo heterocicloalquilo (C2-6), opcionaimente sustituido con uno o
mas sustituyentes seleccionados de alquilo (C1-4), alcoxi (C1-4)alquilo (C14) y
hidroxi- alquilo (C1-4); con la condicién que los compuestos de férmula | en donde
X es O, R* es fenilo y R se selecciona de H, alquiltio (C1-4), alquilsulfonilo (C1-4),
dialquilo (C1-4)amino, R%*-oxicarbonilo, R%-carbonilo y R*R?**-aminocarbonilo, y
se excluyen los compuestos de formula | en donde X es O, R* es heteroarilo (C2-

5) y R” es H o (di)alquilamino (C1-4),.

Los derivados de 4-feni|-5-oxo-1,4,5,6,7,8—hexahidroquinolina de acuerdo con la
presente invencién son potentes activadores del receptor FSH y se puede utilizar
para los mismos propdsitos clinicos como el FSH natural puesto que se comportan
como los agonistas, con la ventaja que ellos se pueden preparar sintéticamente,
pueden exhibir propiedades de estabilidad alterada y se pueden administrar en

forma diferente.

Asi, los agonistas del receptor FSH de la presente invencion se pueden utilizar
para el tratamiento de trastornos de fertilidad por ejemplo hiperestimulacion

ovarica controlada y procedimientos FVF.
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El término alquilo (C1-4) como se utiliza en la definicion significa un grupo alquilo
ramificado o no ramificado que tiene de 14 atomos de carbono, que es metilo,

etilo, propilo, isopropilo, butilo, isobutilo, sec-butilo y terc-butilo.

El término alquilo (C1-6) significa un grupo alquilo ramificado o no ramificado que
tiene de 1-6 atomos de carbono, por ejemplo metilo, etilo, propilo, isopropilo,
butilo, terc-butilo, n-pentilo y n- hexilo. Se prefieren grupos alquilo (C1-5), siendo

mas preferido alquilo (C1-4).

El término alquilo (C5-8) como se utiliza en la definicion significa un grupo alquilo

ramificado o no ramificado que tiene de 5-8 atomos de carbono.

El término alquenilo (C2-6) significa un grupo algquenilo ramificado o no ramificado

que tiene de 2-6 dtomos de carbono, tales como etenilo, 2-butenilo, y n-pentenilo.

El término alquenilo (C2-4) significa un grupo alquenilo ramificado o no ramificado

que tiene de 2-4 atomos de carbono, tales como etenilo, n-propenilo y 2-butenilo.

El término alquinilo (C2-6) significa un grupo alquinilo ramificado o no ramificado

que tiene de 2-6 atomos de carbono, tales como etinilo, propinilo y n-pentinilo.

El término alquinilo (C2-4) significa un grupo alquinilo que tiene de 2-4 atomos de

carbono, tales como etinilo y propinilo.

E! término cicloalquilo (C3-6) significa un grupo cicloalquilo que tiene de 3-6

atomos de carbono, que es ciclopropilo, ciclobutilo, ciclopentilo y ciclohexilo.
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El término cicloalquilo (C3-6)alquilo (C1-4) significa un grupo cicloalquilalquilo, el
grupo cicloalquilo que tiene 3-6 dtomos de carbono con el mismo significado como
se definié previamente y el grupo alquilo que tiene de 1-4 atomos de carbono con

el mismo significado como se definié previamente.

El término cicloalquilo (C3-6)alquilcarbonilo (C1-4) significa una porcion
cicloalquilo que tiene de 3-6 atomos de carbono como se defini6 previamente,
adherida a la porcién alquilo, que tiene de 1-4 atomos de carbono, de un grupo

alquilcarbonilo.

El término cicloalquilcarbonilo (C3-6) significa un grupo cicloalquilo que tiene de 3-

6 atomos de carbono como se definié previamente, adherido a un grupo carbonilo.

El término heterocicloalquilo (C2-6) significa un grupo heterocicloalquilo que tiene
de 2-6 atomos de carbono, preferiblemente 3-5 atomos de carbono, y que al

menos incluye un heterodtomo seleccionado de N, O y/o S, que se puede adherir

“por via de un heterostomo si es factible, o un atomo de carbono. Los

heteroatomos preferidos son N o O. Mas preferidos son piperidin-1-ilo, morfolin- 4-

ilo, pirrolidin-1-ilo y piperazin-1-ilo.

El término heterociclo alquenilo (C4-6) significa un grupo heterocicloalquenilo que

- tiene de 4-6 atomos de carbono, preferiblemente 3-5 atomos de carbono, y que al

menos incluye un heteroatomo seleccionado de N, O y/o S, que se puede adherir
por via de un heteroatomo si es factible, o un atomo de carbono. Los

heteroatomos preferidos son N o O.

PCT/EP2006/061972 ?/

7
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El término heterocicloalquilo (C2-6)alquilo (C1-4) significa un grupo
heterocicloalquilalquilo, el grupo heterocicloalquilo que tiene 2-6 atomos de
carbono, preferiblemente 3-5 atomos de carbono, con el mismo significado como
se definié previamente y el grupo alquvilo que tiene de 1-4 atomos de carbono con

el mismo significado como se definid previamente.

El término heterocicloalquilo (C2-6)alquilo (C2-4) significa un grupo

heterocicloalquilalquilo, el grupo heterocicloalquilo que tiene 2-6 atomos de

-carbono, preferiblemente 3-5 atomos de carbono, con el mismo significado como

se definid previamente y el grupo alquilo que tiene de 2-4 atomos de carbono.

El téermino heterocicloalquilocarbonilo (C2-6) significa un grupo a
heterocicloalquilcarbonilo, el grupo heterocicloalquilo que tiene de 2-6 atomos de
carbono, preferiblemente 3-5 atomos de carbono, con el mismo significado como

se defini6é previamente.

El término heteroarilo (C2-5) significa un grupo aromatico sustituido o no sustituido
que tiene de 2-5 atomos de carbono y que al menos incluye un heteroatomo
seleccionado de N, O y S, como imidazolilo, tiadiazolilo, piridinilo, tienilo o furilo.
Los grupos heteroarilo preferidos son tienilo, furilo y piridinilo. El grupo heteroarilo

(C2-5) se puede adherir por via de un atomo de carbono o un heteroatomo, si es

- factible.

El término heteroarilo (C2-5)alquilo (C1-4) significa un grupo heteroarilaiquilo, el
grupo heteroarilo que contiene 2-5 atomos de carbono con el mismo significado y
preferencia como se definid previamente y el grupo alquilo contiene 1-4 atomos de

carbono con el mismo significado como se definié previamente.

PCT/EP2006/061972 \y :
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El término heteroarilo (C2-5)aminocarbonilalquilo (C1-4) significa un grupo
heteroarilaminocarbonilo, el grupo heteroarilo que contiene 2-5 atomos de carbono
con el mismo significado y preferencias como se definié previamente adheridos a
un grupo alquilo containing 1-4 a4tomos de carbono con el mismo significado como

se definié previamente.

El término heteroarilcarbonilo (C2-5) significa un grupo heteroarilcarbonilo, el
grupo heteroarilo que contiene 2-5 atomos de carbono con el mismo significado y

preferencias como se definié previamente.

E! término heteroarilo sulfonilo (2-5) significa un grupo heteroarilsulfonilo, el grupo
heteroarilo que contiene 2-5 atomos de carbono con el mismo significado y

preferencias como se definié previamente.

El término alquilcarbonilo (C1-6) significa un grupo alquilcarbonilo, el grupo alquilo
que contiene 1-6 atomos de carbono con el mismo significado como se defini6

previamente.

El término alquenilcarbonilo (C2-6) significa un grupo alquenilcarbonilo, el grupo
alquenilo que contiene 2-6 atomos de carbono con el mismo significado como se

definié previamente.

El término alquinilcarbonilo (C2-6) significa un grupo alquinilcarbonilo, el grupo
alquilo que contiene 2-6 atomos de carbono con el mismo significado como se

definié previamente
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El término alquilo (C1-4)sulfonilo significa un grupo alquilsuifonilo, el grupo alquilo
que contiene 1-4 atomos de carbono con el mismo significado como se definié

previamente.

E! término alquiltio (C1-4) significa un grupo alquiltio que tiene de 1-4 atomos de

carbono, la porcién alquilo tiene el mismo significado como se definié previamente.

El término alcoxi (C1-4) significa un grupo alcoxi que tiene de 1-4 atomos de

-.carbono, la porcién alquilo tiene el mismo significado como se definié previamente.

se prefieren los grupos alcoxi (C1-2).

El término algueniloxi (C3-4) significa un grupo alqueniloxi que tiene de 3-4 atomos
de carbono, la porcién alquenilo tiene el mismo significado como se definié

previamente.

El término alquiniloxi (C3-4) significa un grupo alquiniloxi que tiene de 3-4 atomos
de carbono, la porcién alquinilo tiene el mismo significado como se definié

previamente.

El término alcoxicarbonilo (C1-4) significa un grupo carbonilo, el grupo alcoxi que
contiene 1-4 atomos de carbono con el mismo significado como se definié

previamente. Se prefieren grupos alcoxicarbonilo ((1-2).

El término alqueniloxicarbonilo (C3-4) significa un grupo alqueniloxicarbonilo, el

grupo alquenilo que contiene 3-4 atomos de carbono.
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El término’ alquiniloxicarbonilo (C3-4) significa un grupo alquiniloxicarbonilo, el

grupo alquinilo que contiene 3-4 atomos de carbono.
El término alcoxi (C1-4)alquilo (C1-4) significa un grupo alcoxi, el grupo alquilo que
contiene 1-4 atomos de carbono que esta adherido a un grupo alquilo que tiene de

1-4 4tomos de carbono.

El término alcoxi (C1-4)alquilo (C2-4) significa un grupo alcoxi, el grupo alquilo que

‘contiene 1-4 4tomos de carbono que esta adherido a un grupo alquilo que tiene de

2-4 atomos de carbono.

El término alcoxicarbonilo (C1-4)alquilo (C1-4) significa un grupo
alcoxicarbonilalquilo, los grupos alquilo que contienen 1-4 a&tomos de carbono con

el mismo significado como se definié previamente.

El término fenilalquilo (C1-4) significa un grupo fenilo adherido a un grupo alquilo

que tiene de 1 -4 atomos de carbono como se definid previamente.

El término fenilalcoxi (C1-4)alquilcarbonilo (C1-4) significa una porcion fenilalcoxi,
el grupo alquilo que contiene 1-4 atomos de carbono adeherido al grupo alquilo de
una porcién alquilcarbonilo, el grupo alquilo también contiene de1-4 atomos de

CarbOno.

El termino fenilaminocarbonilalquilo (C1-4) significa un grupo fenilaminocarbonilo

adherido a un grupo alquilo que tiene de 1-4 4tomos de carbono como se definié

previamente.

oL
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El término hidroxialquilo (C2-4) como se utiliza aqui significa un grupo
hidroxialquilo que tiene de 2-4 atomos de carbono, la porcién alquilo tiene el

mismo significado como se defini6é previamente.

El término hidroxicarbonilalquilo (C1-4) significa un grupo hidroxicarbonilalquilo, el
grupo alquilo que contiene 1-4 atomos de carbono con el mismo significado como

se definié previamente.

El término (di)alquilamino (C1-4) como se utiliza aqui significa un grupo amino,
grupos alquilo monosustituidos o disustituidos, cada uno contiene de 1-4 atomos

de carbono y tiene el mismo significado como se definié previamente.
El  término (di)alquilaminocarbonilo (C1-4) significa un grupo
(di)alguilaminocarbonilo, el grupo (di)alquilamino el cual es como se definié

previamente.

El téermino (di)alquilaminocarbonil (C1-4)alquilo (C1-4) significa a un grupo

(diyalquilaminocarbonil- alquilo, los grupos alquilo que contienen 1-4 atomos de

carbono con el mismo significado como se definié previamente.

El término aminocarbonilalcoxi (C1-4) significa un grupo aminocarbonilalcoxi, el

- grupo alquilo que contiene 1-4 atomos de carbono con el mismo significado como

se definié previamente.

El término (di)alquilamino (C1-4)alquilo (C2-4) como se utiliza aqui significa un

grupo (di)alquilamino que tiene de 1-4 atomos de carbono, conectado por via del

5
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grupo amino a un grupo alquilo que tiene de 2-4 atomos de carbono, las porciones

alquilo tienen el mismo significado como se definidé previamente.

El término  aminoalquilo  (C1-4)carbonilamino  significa un  grupo

aminoalquilcarbonilamino, el grupo alquilo que contiene 1-4 atomos de carbono

con el mismo significado como se definio previamente.
El término aminoalquilo (C2-4) como se utiliza aqui significa un grupo aminoalquilo
gue tiene de 24 atomos de carbono, la porcion alquilo tiene el mismo significado

como se definié previamente.

El término (di)alquilaminoiminometilo (C1-4) como se utiliza aqui significa un grupo

" alquilaminoiminometilo, el grupo amino el cual es monosusustituido o disustituido

con grupos alquilo que tienen de 1-4 atomos de carbono y tiene el mismo

significado como se definidé previamente.

El término heterocicloalquiliminometilo (C2-6) como se utiliza aqui significa un
grupo heterocicloalquiliminometilo, la porcion heterocicloalquilo el cual es como se

definié previamente.

El término halégeno significa fltor, cloro, bromo o yodo; se prefieren cloro, bromo

o yodo.

El término sal farmacéuticamente aceptable representa aquellas sales que estan,
dentro del alcance del juicio meédico, adecuadas para uso en contacto con los
tejidos de humanos y animales inferiores sin toxicidad indebida, irritacion,

respuesta alérgica y similares, y se proporcionan con una tasa de beneficio/riesgo

PCT/EP2006/061972 (&T

6y
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razonable. Las sales farmacéuticamente aceptables son bien conocidas en la
técnica. Ellas se pueden obtener durante el aislamiento y purificacién final de los
compuestos de la invencion, o separadamente al hacer reaccionar la funcion base
libre con un acido mineral adecuado tal como acido clorhidrico, acido fosforico, o
acido sulfurico, o con un &cido organico tal como por ejemplo acido ascorbico,
acido citrico, acido tartarico, acido lactico, acido maléico, acido maldnico, acido
fumarico, acido glicélico, acido succinico, acido propidnico, acido acético, acido
metanosulfénico, y similares. La funcién acida se puede hacer reaccionar con una
base mineral u orgénica, como hidréxido de sodio, hidréxido de potasio o hidréxido

de litio.

La invenci6n también se relaciona con compuestos de férmula |, en donde R' es
alquilo (C1-6). Mas en particular, fa invencién se relaciona con compuestbs en

donde R es alquilo (C1-4).

Otro aspecto de la invencion son compuestos de acuerdo con la formula | en

donde R?, R? es halégeno y/o alcoxi (C1-4).

En aln otro aspecto, la invencién se relaciona con compuestos de férmula [, en

donde Y es CH,.

Otro aspecto de la invencién es un compuesto en donde Z es CN. En otro aspecto

la invencion se relaciona con compuestos en donde X = O.

La invencién también se relaciona con compuestos de acuerdo con la Formula

general | en donde R’ es R®R®%-amino, R'°R''-aminocarbonilo, R'*R'3-aminoalquilo
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(C1-4)carbonilamino, R'R'-aminoalquilo (C14) o R'’R'®-aminocarbonilalcoxi

(C14).
En ofro aspecto la invencion se relaciona con compuestos en donde
R®es H,

R® es alquilsulfonilo (C1-4), alquilcarbonilo (C1-6), cicloalquilcarbonilo (C3-6),
alcoxcarboniloi (C1-4), alqueniloxicarbonilo (C3-4), (di)alquilaminocarbonilo (C1-4),
heterocicloalquilo  (C2-6)carbonilo, o fenilcarbonilo, fenilalcoxi (C1-4)
alquilcarbonilo (C1-4), heteroarilcarbonilo (C2-5), heteroarilo sulfonilo (2-5) o
heteroarilo (C2-5)alquilo (C1-4), opcionalmente sustituido en el anillo
(hetero)aromético con uno o mas sustituyentes seleccionados de, halégeno o

alcoxi (C14);
R es H o alquilo (C1-4);

R" es hidroxialquilo (C2-4), aminoalquilo (C24), alcoxi (C1-4)alquilo (C2-4) o
(di)alquilamino (C1-4)alquilo (C2-4); o

R'® y R" forman junto con el N al cual ellos estan unidos un anillo alquenilo
heterociclo (4-6) o un anillo heterocicloalquilo (C2-8), opcionaimente sustituido con

uno o mas sustituyentes seleccionados de alquilo (C1-4);

R, R™ son independientemente H, alquilo (C1-8), cicloalquilo (C3-6),
hidroxialquilo (C2-4), alcoxi (C1-4)alquilo (C2-4), heterocicloalquilo (C2-6)alquilo
(C1-4) o (di)alquilamino (C1-4)alquilo (C2-4) o fenilalquilo (C1-4), heteroarilo (C2-

cC
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5)alquilo (C1-4), opcionalmente sustituido en el anillo (hetero)aromatico con uno o

mas sustituyentes seleccionados de halégeno; o

R' y R'™ forman junto con el N al cual ellos estan unidos un anillo alquenilo
heterociclo (4-6)o un anillo heterocicloalquilo (C2-6), opcionalmente sustituidos
con uno o mas sustituyentes seleccionados de alquilo (C1-4) o hidroxialquilo (C1-

4),

R"“R" son independientemente H, alquilo (C1-6), hidroxialquilo (C2-4),

alcoxicarbonilo (C1-4)- alquilo (C1-4), alquilcarbonilo (C1-6), cicloalquilcarbonilo
(C3-6), alcoxicarbonilo (C14) o heteroarilo (C2-5)alquilo (C14) o

heteroarilcarbonilo (C2-5), fenilcarbonilo;

R es heterocicloalquilo (C2-6)alquilo (C1-4), (di)alquilamino (C1-4)alquilo (C2-4),
alcoxi - (C2-4)alquilo (C1-4), hidroxicarbonilalquilo (C1-4), alcoxicarbonilo (C1-
4)alquilo (C1-4); o fenilalquilo (C1-4) o heteroarilo (C2-5)alquilo (C1-4),
opcionalmente sustituido en el anillo (hetero)aroméatico con uno o mas

sustituyentes seleccionados de halégeno o alcoxi (C1-4);

R",R' son independientemente H, alquilo (C1-6), cicloalquilo (C3-6)alquilo (C1-4),
alcoxi (C1-4)- alquilo (C2-4), heterocicloalquilo (C2-6)alquilo (C2-4); o fenilalquilo
(C1-4) o heteroarilo (2-5C) alquilo (C1-4), opcionalmente sustituido en el anillo

(hetero)aromatico con uno o mas sustituyentes seleccionados de halégeno; o

R y R'® forman junto con el N al cual ellos estan unidos un anillo alquenilo
heterociclo (4-6) o un anillo heterocicloalquilo (C2-6), opcionalmente sustituido con

uno o mas sustituyentes seleccionados de alquilo (C1-4) o hidroxialquilo (C1-4).

>
#
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La invencién también se relaciona con compuestos de acuerdo con la Féormula | en

donde R’ es R®R®- amino.

Otro aspecto de la invencién se relaciona con compuestos en donde R® es H y R®

alquilsulfonilo (C1-4).

Todavia otro aspecto de la invencion se relaciona con compuestos en donde una o
més de las definiciones especificas de los grupos R' a R* y X, Y y Z como se
definié aqui anteriormente se combinan en la definicion de los derivados de 4-fenil-

5-0x0-1,4,5,6,7,8-hexahidroquinolina de férmula 1.

‘La invencién también se relaciona con compuestos seleccionados dedel grupo de

N<{3-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolin-4-
il)-6-etoxi- fenoximetil]_-feniI}-3,4,5-trimetoxi—benzamida;
N-{3-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolin-4-
iI)-._6+etoxi-fenoximetil]_-fenil}-2-[(piridin-4-i|meti|)—amino]-acetamida;
N-{3-[2-Bromo—4-(3-ciano-2-metiI-5-oxo-7-propil—1 4,5,6,7,8-hexahidro-quinolin-4-
il)-6-etoxi-fenoximetill-fenil}-2-[4-(2-hidroxi-etil)-piperazin-1-il]- acetamida;
4-{3-Bromo-4-[3-(3,6-dihidrO-2H-piridina-1-carbonil)-benciloxi}-5-etoxi-fenil}-2-

metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolina-3-carbonitrilo;

: 3—[Bis—(2-metox_i—etii)-amino]-N-{3-[2-bromo-4-(3—ciano-2—metiI-5-oxo-7-propiI-

1 ,4,5,6,7,8-hexahidro-quin_olin-4-iI)-6-etoxi-fenoximetil]-feniI}- propionamida;
2-{3-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolin-4-il)-
6-etoxi-fenoximetil]-fenoxi}-N, N-dimetil-acetamida;
4-{3-Bromo-5-etoxi-4-[3-(2-morfolin-4-il-2-oxo-etoxi)-benciloxi]-fenil}-2-metil-5-oxo-

7-propil-1 ,4,5,6,7,8—hexahidro—quinolina-3—carbonitrilo;
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{2-[2-bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5, 6,7,8- hexahidro-quinolin-4-il)-
6-etoxi-fenoximetil]-fenil}-amida de acido furano-2-carboxilico;
N-{2-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolin-4-
il)-6-etoxi-fenoximetil]-fenil}-acrilamida;
{2-[2-bromo-4-(3-ciano-2-metil-5-oxo-7-propil- 1,4,5, 6,7,8-hexahidro-quinolin-4-il)-
6-etoxi-fenoximetil]-fenil}-amida de acido iclopropanocarboxilico;
Ester de metilo de acido 2-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-
hexahidro-quinolin-4-il)-6-etoxi-fenoximetil}-fenil}-carbamico;
1-{2-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolin-4-il)-
6-etoxi-fenoximetil]-fenil}-3-metil-urea
éster de metilo de acido {3-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-
hexahidro-quinolin-4-il)-6-etoxi-fenoximetil]-piridin-2-il}-carbamico
4-(3-Bromo-5-etoxi-4 {3 -[(1H-imidazol-4-ilmetil)-amino]-benciloxi}-fenil)-2-metil-5-
oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolina-3-carbonitrilo;
N-{3-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolin- 4-
il)-6-etoxi-fenoximetil]-fenil}-metanosulfonamida;
Ester de alilo de 4cido {4-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-
hexahidro-quinolin-4-il)-6-etoxi-fenoximetil}-fenil}-carbamico;
4-[3 -Bromo-5-etoxi-4-(1-metanosulfonil-1H-pirrol-2-ilmetoxi)-fenil}-2- metil-5-oxo-7-
propil-1,4,5,8,7,8-hexahidro-quinolina-3-carbonitrilo;
4-[2-Bromo-4-(3-ciano-2-metil-5-0x0-7-propil-1 ,4,5,6,7,8-hexahidro-quinolin-4-il)-6-
etoxi-fenoximetil]-N-metil-benzamidina;
4-{3-Bromo-5-etoxi-4-[(piridin-3-ilmetil)-amino]-fenil}-2-meti|-5-oxo-7-propil-
1,4,5,6,7,8-hexahidro-quinolina-3-carbonitrilo; |
N-(2-{[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolin-4-

il)-6-etoxi-fenilamino]-metil}-fenil)-metanosulfonamida;
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4 {3¥Bromo-4-[2~(ciclopropiImetil-amino)-béhcioni]-5-et6xi-feniI}-2~metiI—5-oxo-'7-
propil-1,4,5,6,7,8-hexahidro-quinolina-3-carbonitrilo; o
N-{2-[2-Bromo-4~((4R,7S)-3-ciano-2-rﬁetiI-5-oxo-7-propil-1 ,4,5,6,7,8-hexahidro-

_ quinolin—4-il)66-étoxi-fenoximétiI]-4,5-diﬂuoro-fenil}-metanosulfonamida

Los métodos ad_écuados para la preparacién de los derivados de 4-fenil-5-oxo-

. 1,45,6,7,8- hexahid_roduino‘lina de la invencion se bosquejan adelante.

10

15

A _~ Sustituyente

I . A=fenilo (sustituido) l
o heteroarilo (sustituido)

Los derivados de 4-fenil-5-oxo-1,4,5,8,7,8-hexahidroquinolina | de la presente

_invencién se pueden preparar partiendo de los derivados 1,4-dihidropiridina

funcionalizados de la estructura general Ii, en donde R', R? R3, X, Y y Z son como

se definié previamente y A es un anillo de fenilo o un anillo heteroarilo.

9%?;/
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ll-a: A = fenilo (sustituido) o Il-b: A = fenilo (sustituido) o |-a: A = fenilo (sustituido) o

heteroarilo (sustituido heteroarilo (sustituido) heteroarilo (sustituido) R =
grupo acilo o sulfonilo

Por ejemplo, la acilacién o sulfonilacién de de compuestos de formula general 1I-b
produce compuestos de la formula general I-a, en donde R', R% R? X,Y y Z son
5 como se defini6 previamente, R® es H, R® es un grupo acilo o sulfonilo y A es un

fenilo (sustituido) o un anillo heteroarilo (sustituido).

pte
0. .k
¥ ¥
R2 R3 H
Agente de reduccién
A
I
R% m

I=h: A = fenllo (sustituido) o
{I=b: A = fenilo (sustituido) o hetem(arllo (smtl!tuldo)

heteroarilo (sustituido) R'= alqullo (sustituido),
/A‘gante de

clcloalquilo
reducclion

H

i=¢: A = fenilo (sustituido) o
heteroarilo (sustituido)

En un experimento tipico, los compuestos Il-b se hacen reaccionar en un
10 disolvente, tal como diclorometano, N,N-dimetilformamida, dimetil sulfoxido,
etanol, tetrahidrofurano, 1,4-dioxano, tolueno, 1-metil-pirrolidin-2-ona o piridino con
un haluro de acilo sustituido apropiadamente, anhidrido de acido o haluro de
sulfonilo en la presencia de una base tal como trietilamina, N,N-diisopropiletilamina
(DIPEA) o piridino, para dar derivados N-acilados o N-sulfonilados de la formula I-
15 a, respectivamente. Alternativamente, los compuestos N-acilados de la féormula

general I-a se pueden obtener mediante la reaccion de un acido carboxilico
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(hetero)aromatico en la presencia de un reactivo de acoplamiento tal como
diisopropilo carbodiimida (DIC), tetrafluoroborato de (3-dimetilaminopropil)-etil-
carbodiimida (EDCI), O-(benzotriazol-I-il)-N,N,N',N-tetrametiluronio (TBTU) o O-(7-
azabenzotriazol--il)-N,N,N’,N-tetrametiluronio hexafluoro-fosfato (HATU) y una
base de amina terciaria (por ejemplo, DiIPEA) en un disolvente tal como N,N-

dimetilformamida o diclorometano en una temperatura ambiente o elevada.

Los compuestos de férmula general I-b, en donde R, R?, R?, X, Y y Z son como se
definieron previamente, R® en un grupo alquilo (sustituido) y A es un fenilo
(sustituido) o un anillo heteroarilo (sustituido) que se pueden preparar mediante
alquilacién reductiva del grupo amino con aldehidos sustituidos apropiadamente
de la férmula general E-C(O)H (E = alquilo, cicloalquilo, cicloalquillalquilo,
(di)alquillaminoalquilo, heterocicloalquillalquilo, (hetero)arilo, (hetero)arilalquillo) y
un agente de reduccion adecuado tal como cianoborohidruro de sodio o
triacetoxiborohidruro de sodio. Asi mismo, las cetonas sustituidas apropiadamente
se pueden utilizar en este procedimiento. Alternativamente, los compuestos de la
férmula general ll-b se pueden convertir a la (hetero)arilimina correspondiente ll-c
luego de la reaccion con aldehidos apropiadamente sustituidos de la formula
general E-C(O)H (ver arriba) por métodos conocidos por aquellos expertos en la
técnica, seguido por reduccion con un agente de reduccién tal como borohidruro
de sodio para dar los compuestos de la férmula general I-b. En este caso, las

cetonas sustituidas apropiadamente también se pueden utilizar.
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I-d e I-b: A = fenilo (sustituida) o
heteroarilo (sustituido)
R’ = alquilo (sustituido),
cicloalquilo

Alternativamente, los compuestos de la formula general ll-b se pueden convertir a
derivados de 2,4-dinitrobenzenosulfonamida li-d mediante sulfonilaciéon con cloruro
de 2,4-dinitrobenzenosulfonilo. La sulfonamida se puede alquilatar para dar
compuestos de la férmula general ll-e al utilizar las reacciones Mitsunobu
conocidas con alcoholes primarios o secundarios apropiadamente sustituidos de la
férmula R%-OH (R® = alquilo, cicloalquilo, cicloalquilalquilo, (di)alquilalminoalquilo,
heterocicloalquilalquilo o (hetero)arilalquilo), trifenilfosfina (unida opcionalmente a
resina) y un azodicarboxilato dialquilo en disolventes apropiados tal como 1,4-
dioxano, tetrahidrofurano o diclorometano a temperaturas elevadas o temperatura
ambiente. Alternativamente, la sulfonamida se puede alquilatar utilizando haluros
de alquilo de la formula R%-Hal (Hal = ClI, Br, 1) y una base adecuada tal como
K2CO3 en un disolvente tal como N,N-dimetilformamida, tetrahidrofurano o 1,4-
dioxano. El clivaje del enlace sulfonamida N-S con una amina primaria tal como
propilamina en un disolvente adecuado tal como diclorometano da entonces los
compuestos de la formula I-b. Alternativamente, el enlace de sulfonamida N-S se
puede clivar utilizando acido mercapto acético y una base de amina terciaria en un

disolvente tal como diclorometano. La precedencia para estos tipos de reacciones
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se puede encontrar en la literatura. Por ejemplo, ver: Tetrahedron Lett. 38 (1997)

5831-5834, Bioorg. Med. Chem. Lett. 10 (2000) 835-838.

Los compuestos de formula general I-c, en donde R', R? R? R® XsY y Z son
como se definié previamente, R® es alquilo (C1-4) y A es un grupo (hetero)arilo
(sustituido), se puede preparar de compuestos l-a, I-b o IIf. La alquilacion de los
compuestos l-a con Rs —Hal (Hal = Cl, Br, I) o R®%-OH mediante los mismos
métodos descritos para las alquilaciones de los compuestos Il-d produce los
derivados de anilina N,N-disuStituidos deseados |-c. Adicionalmente, la alquilacion
de los compuestos de férmula I-b mediante los mismos métodos descritos para la
alquilacion reductiva del os compuestos de formula l-b también produce derivados

de anilina N,N-disustituidos de la férmula I-¢.

R1

II-f: RS = alquilo (C1-4) e laotb

Los compuestos de la formula general |I-f, preparados mediante los mismos
métodos descritos para la sintesis de los compuestos de la férmula I-b, se pueden
acilar, sulfonilatar o alquilatar reductivarﬁente como se describi6 para la
preparacion de l-a y |-b, respectivamente, para dar los compuestos de la formula

general |-c.
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El grupo nitro en los compuestos de la formula general ll-a se pueden reducir al
grupo amino correspondiente parea dar los compuestos de la formula general lI-b.
Tipicamente, los compuestos ll-a se tratan con acido acético y zinc en un
disolvente adecuado tal como THF o dioxano a temperaturas entre 0° C y |la
5 .temperatura de reflujo. Los métodos alternativos incluyen tratamiento con hierro,
SnCl; o hidrogeno en la presencia de un catalizador de metal de transicion tal
como paladio o platino sobre carbono, utilizando los métodos y reactivos bien
conocidos por aquellos expertos en la técnica. Alternativamente, los compuestos
de la formula general lI-b se pueden obtener mediante el clivaje de grupos N-
10 protectores conocidos tal como un Aloxicarbonilo (Alloc), Fluoren-9-il-
metoxicarbonilo (Fmoc) o grupo ferc-butoxicarbonilo (Boc) en los compuestos de
la férmula general ll-g para dar los derivados correspondientes Il-b. Las
manipulaciones del grupo protector relacionado se pueden encontrar en Protective
groups in Organic Synthesis, T.W. Greene y P.G.M. Wuts, John Wiley & sons, Inc.,
15 New York, 1999.

Grupo protector

i sn s R
R1
ll-g: A = fenilo (sustituido) o II-b: A = fenilo (sustituido) o
: heteroarilo (sustituido) heteroarilo (sustituido)
Los derivados de acido carboxilico de la formula general Il-i, accessibles por

saponificacion de los ésteres de alquilo correspondientes II-h, se pueden

20 condensar con aminas de la estructura general R'°R''NH utilizando un reactivo de
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por sustitucion estandar del cloruro o bromuro con aminas de la formula general
R'R"™NH. Adicionalmente, los compuestos de la férmula general l-e con un
espaciador de dos carbonos entre el carbonilo y el grupo NR'2R' se pueden
obtener mediante acilacion de los compuestos de la férmula general ll-b con
cloruros de acilo a,B- insaturados para dar los compuestos de la formula general
ll-1, seguido por reacciones de adicién Michael conocidas en la técnica con

aminas sustituidas apropiadamente de la férmula general R'?R">NH.

R14

A —["};us: 3 ,{—-}M,ms
x” X

K15
HN
R R4 R2 i
L ——— o
z
|
] N R1 i
ll-m: A = fenilo (sustituido) o I-f: A = fenilo (sustituido) o

heteroarilo (sustituido) Hal = Br, Cl o  heteroarilo (sustituido) n = 1-4
In=14

Los compuestos de la férmula general I-f, en donde R, R?, R®, R", R', XsY y Z
son como se definid previamente y A es un fenilo (sustituido) o un anillo heteroarilo
(sustituido), se pueden preparar mediante alquilacion de aminas de la formula
general R"R'*NH con haluros de la formula general Ii-m, bajo la agencia de ununa
base terciaria tal como N,N-diisopropilo etilamina o trietilamina en un disolvente

apropiado tal como N,N-dimetilformamida, tetrahidrofurano o diclorometano.

Derivados de la férmula general I-g, en donde R', R?, R?, R'®, XsY y Z son como
se defini6 previamente y A es un fenilo (sustituido) o un anillo heteroarilo
(sustituido), se pueden preparar mediante alquilacion del grupo hidroxilo en los

compuestos de la formula general ll-o con un haluro de alquilo de la formula
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general R'®.Hal, en el qué el Hal puede ser Br, Cl o |. Tipicamente, tal una
reaccion se lleva a cabo en un disolvente aprético tal como N,N- dimetiiformamida,
1,4-dioxano o tetrahidrofurano en la presencia de una base, tal como hidruro de
sodio, carbonato de potasio, carbonato cesio o trietilamina a temperatura ambiente
o elevada. Alternativamente, la conversién de los compuestos de la formula
general ll-o en éteres arilo de la formula general |-g se puede lograr bajo
Condiciones de alquilacion del tipo Mitsunobu. En tal una transformacion, la
alquilacién del grupo hidroxilo en los compuestos de la formula Il-o se efectiia con
alcoholes de la férmula general R"8-OH bajo la agencia de trifenil fosfino (unido a

resina) y azodicarboxilato dietilo o sus derivados en un disolvente aprotico

adecuado tal como tetrahidrofurano o diclorometano.

Glrupo protector

R16
eoo 6’0“ A-0
X,Y fo ,'Y
re K _rs 18, Fi6 X
Ha ®on R2 R3
——— o
l Z  Mai=BrCIO| 2
| |
N R1 N
l-n: A =fenilo ll-o: A = fenilo I-g: A = fenilo
(sustituido) o (sustituido) o (sustituido) o

heteroarilo (sustituido)  heteroarilo (sustituido) heteroarilo (sustituido)

Derivados de la formula general ll-o se pueden obtener mediante clivaje del grupo
protector hidroxilo en los compuestos de la férmula general ll-n. Los grupos
protectores adecuados, bien conocidos por aquellos expertos en la técnica, son el
tetrahidropiranilo (THP) o los grupos protectores terc-butilo dimetilsililo (TBS). El
Clivaje de los grupos THP y TBS se logra generalmente mediante el tratamiento
con acidos, tal como acido clorhidrico, acido trifluorometanosulfénico o acido

trifluoroacético en un disolvente adecuado, tal como tetrahidrofurano o metanol.
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Alternativamente, el grupo TBS se puede remover mediante el fratamiento con
fluoruro de tetra-N-butilamonio en tetrahidrofurano. Las manipulaciones del grupo
protector relacionadas se pueden encontrar en Protective groups en Organic

Synthesis, T.W. Greene y P.G.M. Wuts, John Wiley & sons, Inc., New York, 1999.

msﬁow mim r}j‘ e

,o R17
| Fonen = g
R17

““o m

Hal=C), Brd |
l-p: A = fenilo H-g: A = fenilo I-h: A = fenilo
(sustituido) o (sustituido) o (sustituido) o
heteroarilo (sustituido) heteroarilo (sustituido) heteroarilo (sustituido)
n=1.4 n=14 n=14

Los compuestos de la presente invencion con la formula general I-h se pueden
preparar mediante condensacion de los derivados Il-g con aminas de la féormula
general R'7R'®NH bajo la agencia de una agente de acoplamiento y una base de
amina terciaria, como se describe por ejemplo, para la preparacién de derivados
de la formula general I-d. Los derivados de requisito de fa formula l-g son
accesibles en un protocolo sintético de dos etapas de los compuestos de la
férmula general ll-o, es decir, alquilacion de la porcion fendlica con un éster de
alquilo halogenado apropiado para obtener derivados de la formula ll-p, seguido
por acido o clivaje mediado por base de la funcion éster, bien conocidos por

aquellos expertos en la técnica.

A

(<}
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H-r: A = fenilo ll-s: A = heteroarilo I-i: A = fenilo

(sustituido) o (sustituido) fenilo (sustituido) o

heteroarilo (sustituido) (sustituido) o Alk = heteroarilo (sustituido)
alquilo (C1-4)

Los Derivados de la formula general l-i son accesibles de nitrilos de la férmula
general lI-r mediante la sintesis de amidina Pinner conocidas. Este procedimiento
sintético comprende la conversion selectiva de la funcién nitrilo en el anillo
(hetero)arilo de derivados ll-r en imidatos lI-s mediante el tratamiento con un acido
apropiado tal como acido clorhidrico, utilizando un alcohol adecuado como un
disolvente, opcionalmente en la presencia de codisolventes tales como 1.4-
dioxano o dietil éter, a temperatura ambiente o elevada. La reaccion con la amina
ciclia o aciclica apropiada produce los derivados amidina I-i. Las formaciones
amidina relacionadas son bien conocidas por aquellos expertos en la técnica. Por
ejemplo, ver: J. Med. Chem. 42 (1999) 5415-5425, Bioorg. Med. Chem. Lett. 13
(2003) 697-700, J. Org. Chem. 62 (1997), 8449-8454.

Los compuestos de la formula general lli-a en donde X es O se pueden utilizar
para preparar compuestos I+, en donde R', R R3 R? Y y Z son como se defini6
previamente y X es O, mediante O- alquilacién, O-acilacion o O-sulfonilacion
utilizando condiciones estandar, bien conocidas por aquellos expertos en la
técnica. El patrén de sustitucion del anillo (hetero)arilo en R* es como se definid
previamente. En un experimento tipico, los compuestos lli-a se hacen reaccionar

en un disolvente, tal como diclorometano, N,N-dimetilformamida, dimetil sulfoxido,
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etanol, tetrahidrofurano, 1,4-dioxano, tolueno, 1-metil-pirrolidin-2-ona o piridina con
un haluro de alquilo (hetero)aromatico sustituido apropiadamente de la formula 1V,
cloruro de acilo de la férmula V, o cloruro de sulfonilo de la formula Vil en la
presencia de una base tal como trietilamina,' N,N-diisopropiletilamina (DiPEA),
carbonato de potasio, carbonato cesio o hidruro de sodio, opcionalmente en la
presencia de una cantidad catalitica de yoduro de potasio o yoduro de
tetrabutilamonio, para dar derivados O-alquilatado, O-acilatado o O-sulfonilatados

de la formula |4, respectivamente.

Alternativamente, los compuestos O-alquilatados de la formula general |-j en el
que el Y es CH: se pueden obtener al utilizar reacciones Mitsunobu conocidas con
alcoholes de la formula VIII, trifenilfosfina (opcionalmente unida a resina) y un
azodicarboxilato dialquilo (por ejemplo dietil azodicarboxilato) en disolventes
apropiados tal como 1,4-dioxano, tetrahidrofurano o diclorometano a temperatura

ambiente o elevada.

Adicionalmente, los compuestos O-acilatados de la férmula general |4, en donde Y
es 'C(O) se puede obtener mediante la reaccion de un acido carboxilico
(hetero)aromatico de la férmula VI en la presencia de un agente de acoplamiento
tal como carbodiimida (diisopropilo DIC), (3- dimetilaminopropil)-etil-carbodiimida
(EDCI), tetrafluoroborato O-(benzotriazol- 1 -il)-N,N,N',N'- tetrametiluronio (TBTU)
o hexafluorofosfato de O-(7-azabenzotriazol-1-il)-N,N,N',N'-tetrametiluronio
(HATU) y una base de amina terciaria (por ejemplo DiPEA) en un disolvente tal

como N,N-dimetilformamida o diclorometano a temperatura ambiente o elevada.
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- P4 R4 R4 v
B e % oo oo 0 0%d Tk "
Hal o”a 0%von T LT HOT  0TTH RS
v v ") vit Vil x
Br,l |
R1 Hel= G R
HaX20 X=0
i X o NH X NH
. ‘Stmmiyeme
s'ma. Sust, s'ua. ?iust- Sust. ?nu. A
A o A o :L o A o } or i xY
"."""J o%ci 6™ oM a° HO oH  R2 R3
X xi X xit XV v
Hal = €, Br, | |
R1 N

Ii: A = fenilo (sustituido) o
heteroarilo (sustituido)

De la misma forma, los compuestos de la foérmula general |-k se pueden preparar

de los compuestos ll-b mediante N-alquilacién, N-acilacién o N-sulfonilacion

~utilizando los mismos métodos descritos para la sintesis de compuestos utilizando

los mismos métodos descritos para la sintesis de compuesto I utilizando los
reactivos de la formula N-X. Adicionalmente, los compuestos de la formula general
I-k en el que el Y es CH2 se pueden preparar mediante aminacién reductiva de los
aldehidos (hefero)arométicos de la férmula IX con compuestos lll-b y un agente de
reduccion adecuado tal como cianoborohidruro de sodio o triacetoxiborohidruro de

sodio.

PCT/EP2006/061972 /?é
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Alternativamente, los compuestos de la formula general 1ll-b se pueden convertir a
la benzimina correspondiente luego de la reaccion con aldehidos
(hetero)aromaticos IX mediante los métodos conocidos por aquelios expertos en la
técnica, seguido por la reduccién con un agente de reduccion tal como borohidruro

de sodio para dar los compuestos |-k en el que el Y = CH2.

Los compuestos de la formula general -k en donde R', R, R?, R* y Z son como se
definid6 previamente y X es NH se pueden N-alquilatar mediante los mismos
métodos como se describe para la preparacion de los derivados I-b para producir

fos compuestos de la formula general I-L, en donde R% es un grupo alquilo (C1-4).

‘},Sust. ?,SIlsl
mlv m*Nd'v
R2 R3 R2 R3
4
| I
R N R N
li-t: A = fenilo (sustituido) [ll-u: A = fenilo (sustituido)

o heferoarilo (sustituido) o heteroarilo (sustituido)

Los compuestos de la formula general Il también son accesibles a partir de

derivados de la formula general lil-a y 1li-b utilizando los mismos métodos como se
describe para la preparacion de los compuestos de la férmula general I-j y -k

utilizando reactivos de la férmula X-XV.

De forma Similar a las N-alquilaciones de los compuestos de la formula general I-k
para dar I-L, los compuestos de la formula general II-t, en donde R', R?, R® y Z son

como se defini6 previamente y A es un fenilo (sustituido) o un heteroarilo

PCT/EP2006/061972 W
g@(
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(sustituido) puede ser N-alquilatado para dar los compuestos de la férmula general

ll-u, en donde R 22 es un grupo alquilo (C1-4).

II;M
x..Y
? Z R2 R3
+ L ES -—--—1:—--
R1 o HN
0" H
R

5 Xvi XVii XVill-a X=0
XVHli b: X = N-R22

1

Los compuestos de la férmula general |, en donde R', R%, R3, R*, X, Y y Z son
como se definid previamente, también se pueden preparar partiendo de
10 diclohexano-1 ,3-dionas de la férmula general XVI, en aminas de fa férmula general
XVIl y benzaldehidos de la formula general XVIiil- a-b, mediante la reaccién de

ciclo-condensacion tipo Hantzch de tres componentes bien documentada.

Las reacciones de ciclo-condensacion tipo Hantzch relacionadas se pueden
15 encontrar en: Bioorg. Med. Chem. Lett. 12 (2002) 1481-1484, J. Chem. Soc,
Perkin Trans. 1 (2002) 1141-1156, Synlett (2002) 89-92, Drug Dev. Res. 51 (2000)
225-232, Drug Dev. Res. 51 (2000) 233-243, J. Med. Chem. 42 (1999) 1422-1427,
ibid. 5266-5271, ibid. 41 (1998) 2643- 2650, WO 9408966, Arzneim.-Forsch./Drug
Res. 45 (1995) 1054-1056, J. Med. Chem.34 (1991) 2248-2260, ibid. 17 (1974)
20 © 956-65, Indian J. Chem., Sect B (1994) 526-531, Chem. Rev. 72 (1972), 1-42. La
reaccion anteriomente mencionada se conduce tipicamente a temperatura
elevada en disolventes adecuados tal como acido acético, (iso)propanol, etanol,

metanol o mezclas de estos.
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A'SustimyeMe
Sustituyente \‘;‘ x'y X’H
Y R2 r3 R2 R3  H
R3 R2 R3
O 'H z 0" "H o

Rt 0 HN ||

R1 N R1 N
I: A = fenilo (sustituido) o XVi XVl Ma: X =
O heteroarilo (sustituido) ll-b: X =

NH

Los compuestos de la formula general Il y lll-a-b también se preparan mediante la
ciclo condensacion del tipo Hantzsch mencionada previamente, al utilizar

benzaldehidos sustituidos de la formula general XIX o XX, respectivamente.

Los compuestos de la formula general lll-c-d en los que R? es Br también se
pueden obtener mediante orto- brominaciéon de fenoles o anilinas, que son bien
conocidas por aquellos expertos en la técnica. Asi, los compuestos de la féormula
lll-e-f producen los compuestos de la formula ill-c-d luego del tratamiento con
bromo en un disolvente adecuado tal como acido acético, etanol o diclorometano o
mezclas de estos, opcionalmente en la presencia de acetato de sodio.
Altemativamente, la N-bromosuccinimida en N,N-dimetilformamida o acetonitrilo
se pueden utilizar para lograr esta conversion. Por ejemplo, ver: J. Chem. Soc.

Perkin Trans.2 6 (2000) 1113-1118, J. Org. Chem. 44 (1979), 4733-4735.

Xvi o+ Xvit +

XXl-a: X=0 N-e: X=0 M-c:X=0
XXlI-b: X = NH -f: X=NH li-d: X=NH
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Los compuestos de la formula general lli-e-f se preparan mediante la reacpién
Hantzsch mencionada anteriormente utilizando benzaldehidos de la formula
general XXI-a-b. Los compuestos de la férmula general IV a XV estan disponibles
comercialmente, documentados en la literatura o sintetizados faciimente por

aquellos expertos en la técnica.

Las ciclohexano-1,3-dionas sustituidas de la formula general XVi estén disponibles

-comercialmente 0 se pueden preparar mediante procedimientos de la literatura.

Ejemplos importantes se encuentran en: J. Med. Chem. 43 (2000) 4678-4693,
Tetrahedron 56 (2000) 4753-4758, J. Med. Chem. 35 (1992) 3429-3447, ibid. 24
(1981) 1026-1034, Org. Synt. Coll. Vol. V (1973) 400, Chem. Ber. 88 (1955) 316-
327, Justus Liebig Ann. Chem. 570 (1950) 15-31.

Jm s
a [ °©
- wrl
Xvil-a Xvii-b

El compuesto de la formula XVli-a esta disponible comercialmente y el compuesto
XVll-b se pueden preparar mediante métodos conocidos en la técnica, ver por
ejemplo: Drug Dev. Res. 51 (2000) 225-232. Los Benzaldehidos de la formula
general XVlll-a, en donde R?, R?, R* y Y son como se defini6 previamente y X = O,
se preparan faciimente a partir de benzaldehidos de la formula general XX-a
utiizando los mismos métodos como se describe para la conversion de los
compuestos de la férmula lll-a a I-j. De la misma forma los compuestos de la

formula general XVIII-b se preparan a partir de XX-b utilizando los mismos

e

<7
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- métodos como se describe para la conversién de los compuestos de la formuila 1i-

b a I-k.
X .x,v
R2 R3 N o'V o VIoViloVilloIX R2 LR3
e
0" H 0" H
XKa: X=0 Xih-a: X =0
0Gh: X = N-RE2 o .
X = NH, R2 = Br XVillb: X = N-R22
Asmme
X"",
Xo Xt Xil-0 Xl 0 XIV o XV Rr? R3
L)

5 XiX-a: X = O, A = fenilo sust
s o heteraoarilo sust
XiX-b: X = N-R22, A = fenilo
heteroarilo sust.
10 Los Benzaldehidos de la férmula general XX-a y XX-b estdn disponibles
comercialmente o ée ‘pueden preparar de acuerdo con los procedimientos de la
| literatura: J. Chem. Soc, Perkin Trans. 2 (2000) 1119-1124, J. Chem. Soc, Chem.
Commun. 4 (1993) 419-420, Synth. Commun. 20 (1990) 2659-2666, Chem.
Pharm. Bull. 34 (1986) 121-129, Indian J.. Chem. Sect. B 20 (1981) 1010-1013, .
15 Monatsh. Chem. 106 (1975) 1191-1201, DE 1070162, J. Org. Chem. 23 (1958)
o 120, Tetrahedron Lett, 25 (1984), 2901-2904, J. Org. Chem. 25 (1960), 2053-2055,
" J. Chem. Soc, Perkin Trans. 2 (1992), 2235-2242. Adicionaimente, los
benzaldehidos de la férmula general XX-¢ en donde R? es bromuro y X es N-H se
puede obtener mediante brominacion de los compuestos de la formula general XXI

20 utilizando los misfos procedimientos descritos para la conversion de los

compuestos de la formula general IH-f a lii-d.
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Los compuestos de la formula general XXI se preparan facilmente a partir de los
compuestos de la formula general XXI utilizando los mismos métodos de
reduccion que se describen parar la preparacion de los compuestos de la formula
general ll-b a partir de [l-a. Los compuestos de la formula general XXII estan
disponibles comerciaimente, reportados en la literatura o se pueden preparar

facilmente por aquellos expertos en la técnica.

Se manera similar, los derivados de la formula general XiX-a-b son accesibles de
compuestos XX- a-b luego de la reaccion con compuestos X a XV, como se

describié previamente para la preparacion de derivados XVili-a-b.

Los compuestos de la presente invencién poseen por lo menos dos atomos de
carbono quirales y pueden por lo tanto obtener como enantibmeros puros, o como
una mezcla de enantibmeros, o como una mezcla de diastereémeros. Los
Métodos para obtener los enantiGmeros puros son bien conocidos en la técnica,
por ejemplo la cristalizacion de sales que se obtienen a partir de Aacidos
opticamente activos y la mezcla racémica, 0 cromatografia utilizando columnas
quirales. Para la separacién de los diastereémeros, se puede utilizar columnas de

fase recta o fase inversa.
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Sustituyente Sustituyente Sustituyents

& ; ¢
A, Ao — Ao
R1’ u ? R1 a

Xxy-a V-a XAi-a

Adicionalmente, los derivados de hexahidroquinolina enantioméricamente puros
de la formula general XXIiI se pueden obtener en forma enantioméricamente pura
mediante deshidratacién de amidas enantioméricamente puras XXIV con anhidrido
trifluoroacético y una base adecuada tal como ftrietilamina o piridina en un
disolvente adecuado tal como diclorometano, 1,4- dioxano o tetrahidrofurano a 0
°C o temperatura ambiente. Las deshidrataciones relacionadas de amidas para dar
nitrilos se pueden encontrar en la literatura, por ejemplo, ver: Org. Prep. Proced.
int. 26 (1994) 429-438, Acta Chem. Scand. 53 (1999) 714-720, J. Org. Chem. 57
(1992) 2700-2705. Los compuestos de la formula general XXIll se pueden
convertir luego- si es necesario- a los compuestos de la formula general |

mediante la sintesis esquematizada anteriormente,

Las Amidas de la formula general XXIV se pueden preparar mediante clivaje del
grupo bencilo quiral de amidas de la formula general XXV (indicadas para XXV-a).

Esta reaccion se puede efectuar al agitar con un écido tal como trifluoroacético en

diclorometano.

Los compuestos de la formula general XXV se obtienen mediante ciclo
condensacion del tipo Hantzsch como se describié previamente, partiendo de XVi,
enamina XXVI y un benzaldehido sustituido apropiadamente. Esta reaccién da una

mezcla de 4 estereoisdmeros de las formulas generales XXVa-d que se pueden
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separar mediante técnicas cromatograficas, tal como cromatografia de columna

flash utilizando gel de silice y/o HPLC.

La Enamina XXVI se pueden preparar mediante métodos conocidos por aguellos
5 expertos en la técnica en dos | etapas de la (8)-1-(4-Metoxi-fenil)-etilamina

disponible comercialmente y diceteno o 2,2,6-trimetil-1,3-dioxin-4-ona.
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10 Los compuestos de la invencién pueden formar hidratos o solvatos. Se conoce por
aquellos expertos en la técnica que los compuestos cargados forman especies
hidratadas cuando se liofilizan con agua, o forman especies solvatadas cuando se
concentran en una solucion con un disolvente organico apropiado. Los
compuestos de esta invencion incluyen los hidratos o solvatos de los compuestos

15 listados.

Los derivados de 4-fenil-5-0x0-1,4,5,6,7,8-hexahidroquinolina de la invencion se
encuentran para agonistas| del receptor FSH. Los Métodos para determinar la

unidén del recepto, asi como también los ensayos en Vitro e en vivo para

20 determinar la actividad biol6gica, de las gonadotropinas se conocen bien. En
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general, el receptor expresado se pone en contacto con el compuesto a ser
ensayado y se mide la respuesta de unién o estimulacién o inhibicibn de una

respuesta funcional.

Para medir una respuesta funcional, el ADN aislado que codifica el gen receptor
FSH, preferiblemente el receptor humano, se expresan en células anfitrionas
adecuadas. Tal una célula puede ser la célula de Ovario de Hamster Chino, pero
también son adecuadas otras células. Preferiblemente las células son de origen de

mamifero (Jia et al, MoLEndocrin., 5:759-776, 1991).

Los Métodos para construir las lineas celulares que expresan FSH recombinante
son bien conocidas en la técnica (Sambrook et al., Molecular Cloning: a Laboratory
Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, latest edition).
La Expresion del receptor se obtiene por la expresién del ADN que codifica la
proteina deseada. Las técnicas para mutagénesis dirigida al sitio, ligaciéon de
secuencias adicionales, PCR, y construccion de sistemas de expresion adecuados
son todos, por ahora, bien conocidos en la técnica. Las porciones, o todo el ADN
que codifica la proteina deseada se pueden construir sintéticamente utilizando
técnicas de fase solida estandar, preferiblemente para incluir sitios de restriccion
para facilidad de ligacién. Los elementos de control adecuados para transcripcion
y traduccién de la secuencia de codificacion incluida se pueden proporcionar para
las secuencias de codificacion de ADN. Como se sabe bien, los sistemas de
expresion estan ahora disponibles que son cbmpatibles con una amplia variedad
de anfitriones, incluyen anfitriones procaridticos tales como bacterias y anfitriones
eucaribticos tales como levadura, células de plantas, células de insectos, células

de mamiferos, células de aves y similares.
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Las células que expresan el receptor se ponen en contacto luego con el
compuesto de ensayo para observar la unién, o estimulaciéon o inhibicion de una

respuesta funcional.

Alternativamente, las membranas celulares aisladas que contienen el receptor

expresado se pueden utilizar para medir la unién del compuesto de ensayo.

Para la medicion de uni6n, se pueden utilizar compuestos radioactivos o
fluorescentes. Como compuesto de referencia se puede utilizar FSH recombinate

humano.
En la alternativa también se pueden desarrollar ensayos de unién de competicion.

Otro ensayo involucra seleccionar los compuestos agonistas del receptor-FSH al
determinar la estimulacion del receptor mediado por acumulacion del cAMP. Asi,
tal un método involucra la expresion del receptor sobre la superficie celular de una
celula anfitribn y exponer la células al compuesto de ensayo. La cantidad de cAMP
se mide luego. El nivel de cAMP se incrementara mediante el efecto estimulador

del compuesto de ensayo luego de la unién al receptor.

Adicionaimente para la medicion directa de por ejemplo, los niveles cAMP en la
célula expuesta, las lineas celulares se pueden utilizar que en adicién a la
transfeccion con el receptor que codifica ADN también se transfectan con un
segundo ADN que codifica un gen indicador la expresion del cu?l responde al nivel
de cAMP. Tales genes indicadores pueden ser inducidos por cAMP o se pueden
construir en tal una forma que elios se conectan a elementos %ensibles al cAMP.

En general, la expresion del gen indicador se puede controlar \mediante cualquier

a7
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|

|
I
I
I

|
elemento de respuesta que reacciona para cambiar los niveles del cAMP. Los
|

genes indicadores adecuados son por ejemplo, LacZ, fosfatasa aIcaIinT\a, luciferasa
de luciérnaga y proteina verde fluorescente. Los principios de tales ensayos de
transactivacion se conocen bien en la técnica y se describen por ejemplo en
Stratowa, Ch., Himmler, A. y Czemilofsky, A.P., (1995) Curr. Opin. Biotechnol.

6:574. |

|
|

La presente invencién también se relaciona con una composicion farmacéutica
|

que comprende un derivado de 4- fenil-5-oxo-1,4,5,6,7,8-hexah§aroquinolina o

|
sales farmacéuticamente aceptables de estos que tienen la férmu;‘la general | en
|

N . - ‘
una mezcla con auxiliares farmacéuticamente aceptables y opcignalmente otros
|

agentes terapéuticos. Los auxiliares pueden ser “aceptables” en a“l sentido de ser

. |

compatibles con los otros ingredientes de la composicién y no nocivo para los
|
|

receptores de este. |

Las composiciones incluyen por ejemplo, aquellas adecuadas pa}a administracién

oral, sublingual, subcutanea, intravenosa, intramuscular, nasal, local, o rectal, y

|
similares, todas en formas de dosificacion unitaria para administracion.
|

Para la administracion oral, el ingrediente activo se puedq‘ presentar como
|

|
unidades discretas, tal como comprimidos, capsulas, pqivos, granulados,
|

soluciones, suspensiones, y similares. |

Para la administracion parenteral, la composicién farmacéuticaﬁ de la invencioén se
puede presentar en recipientes de dosis unitarias o multi giosis, por ejemplo,
liquidos para inyeccion en cantidades predeterminadas, por ejéfmplo en ampollas y

frascos sellados, y también se puede almacenar en una condicién seca congelada
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(liofilizada) que solo requiere la adicién de portador liquido estéril, por ejemplo

-
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|

Ii
agua, antes de uso. |
|
|
|
|

Mezclado con tales auxiliares farmacéuticamente aceptables, por ej%amplo como se

|
describe en la referencia estandar, Gennaro, AR. et al., Remingtonlf The Science y

Practice de Pharmacy (20th Edition., Lippincott Williams & Willf(ins, 2000, ver
especially Part 5. Pharmaceutical Manufacturing), el agente a@ll;tivo se puede
comprimir en unidades de sofocacion sélidas, tal como pildoras, l'lcomprimidos, o
ser procesados en capsulas o supositorios. Por mediq|> de liquidos
farmacéuticamente aceptables el agente activo se puede apilicar como una
composicion de fluido, por ejemplo como una preparacién de »Inyeccién, en la
forma de una solucién, suspension, emulsion, o como un aerosolla‘, por ejemplo un
aerosol nasal. ||I
|
|
|
|

|
Para elaborar unidades de dosificacion sélidas, se contemplan el uso de aditivos
|

convencionales tal como lienadores, colorantes, ligadores polimé%ricos y similares.

En general cualquier aditivo farmacéuticamente aceptable que n}: interfiere con la
|

funcion de los compuestos activos se pueden utilizar. Portadorqls adecuados con
|

los que el agente activo de la invencion se puede administrar cor'po composiciones
|

sélidas incluyen lactosa, almidén, derivados de celulosa y similarlles, 0 mezclas des

estos, utilizados en cantidades adecuadas. Para la administra(%lién parenteral, se

pueden utilizar suspensiones acuosas, soluciones salinas isoté%\icas y soluciones

inyectables estériles, que contienen agentes dispersan%es y/o agentes

humectantes farmacéuticamente aceptables, tal como propilenglicol o butilenglicol.

La invencion incluye adicionalmente una composicién farmacéutica, como se

describi6 anteriormente, en combinacién con materiales de empaque adecuados
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para dicha composicién, ducho material de empaque incluye instrucciones para el

uso de la composicién como se describié anteriormente.

El régimen y dosis exacta de administraciébn del ingrediente activo, 0 una
composicion farmacéutica de este, puede variar con el compuesto particular, la
ruta de administracion, y la edad y condicién del sujeto individual a quien se

administra el medicamento.

La administracion parenteral general requiere dosis menores que otros métodos
de administracion que son mas dependientes luego de absorcion. Sin embargo,
una dosificacion adecuada para los humanos puede ser de 0.05-25 mg por kg de
peso corporal. La dosificacion deseada se puede presentar como una dosis o
como multiples subdosis administradas en intervalos apropiados durante el dia, o,
en el caso de los receptores femeninos, como dosis a ser administradas en
intervalos diarios apropiados durante el ciclo menstrual. La dosificacién asf como

también el régimen de administracién puede diferir entre un receptor macho y

hembra.

Asi, los compuestos de acuerdo con la invencion se pueden utilizar en terapia.

Un aspecto adicional de la invencién reside en el uso de un derivado de 4-fenil-5-
oxo- 1,4,5, 6,7,8- hexahidroquinolina que tiene la férmula general | para la
fabricacion de un medicamento para ser utilizado para el tratamiento de trastornos
sensibles a las rutas mediadas por el receptor FSH, preferiblemente para el
tratamiento de trastornos de la fertilidad. Asl, se puede administrar a los pacientes
en necesidad cantidades adecuadas de los compuestos de acuerdo con la

invencion.
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En aun otro aspecto la invencion reside en el uso de un derivado de 4-fenil-5-oxo-
1,4,5,6,7,8- hexahidroquinolina que tiene la formula general | para la fabricacion de

un medicamento para ser utilizado para el tratamiento de la infertilidad.
La invencién se ilustra por los siguientes ejemplos.
Comentarios generales:

Se utilizan las siguientes abreviaturas en los ejemplos: DMA = N,N-dimetilanilina,
DIPEA = N,N-diisopropiletilamina, TFA = &cido trifluoroacético, HATU =
hexafluorofosfato O-(7- azabenzotriazol-1-il)-N,N,N,N,-tetrametiluronio, Fmoc = 9-
fluoreniimetoxicarbonilo, Fmoc-c! = 9-fluorenilmetoxicarbonilcloruro, Alloc =

aliloxicarbonilo, DMF = N,N-dimetilformamida, THF = tetrahidrofurano.

A menos que se establezca otra cosa, todos los productos finales de los ejemplos
adelante se liofilizan a partir de mezclas de agua/1 ,4-dioxano, agua/terc-butanol o
agua/acetonitrilo. Si el compuesto se prepara como una sal TFA, el acido se

agrega en una cantidad apropiada para la mezcla de disolvente antes de

liofilizacion.

Los nombres de los productos finales descritos en los ejemplos se generan

utilizando el programa Beilstein Autonom (versién: 2.02.304).

Se utilizan los siguientes métodos analiticos HPLC para la determinacion de los

tiempos de retencion:
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Método 1: Columna: 5 pm Luna C-18(2) 150x4.6 mm; flujo: 1 mi/min; deteccion:
210 nm; temperatura de columna: 40 °C; disolvente A: CHyCN/H,O = 1/9 (viv);
disolvente B: CH3CN; disolvente C: 0.1 M &cido trifluoroacético acuoso; gradiente:

disolvente A/B/C = 65/30/5 a 10/85/5 (viviv) en 30.00 min, luego constante durante
10.00 min adicionales a A/B/C = 10/85/5 (ViVN).

Método 2: |déntico al método 1, excepto por el gradiente utilizado: Gradiente:
disolvente A/B/C = 75/20/5 a 15/80/5 (viviv) en 30.00 min, luego constante durante

-10.00 min adicionales a A/B/C = 15/80/5 (viviv).

Método 3. Idéntico al. niétodo 1, excepto por el gradiente utilizado: Gradiente:
disolvente A/B/C = 35/60/5 a 10/85/5 (viviv) en 30.00 min, luego constante durante
10.00 min adicionales a A/B/C = 10/85/5 (ViViV).

Método 4: Idéntico al método 1, excepto por el gradiente utilizado: Gradiente:
disolvente A/B/C = 85/0/5 a 15/80/5 (viviv) en 30.00 min, luego constante durante
10.00 min adicionales a A/B/C = 15/80/5 (v/viv).

Método 5: idéntico al método 1, excepto por el gradiente utilizado: Gradiente:
disolvente A/B/C = 75/25/0 a 0/100/0 (v/viv) en 20.00 min, luego constante durante
10.00 min adicionales a A/B/C = 0/100/0 (ViVN).

Método 6: ldéntico al método 1, excepto por el gradiente utilizado: Gradiente:
disolvente A/B/C = 60/40/0 a 0/100/0 (viviv) en 20.00 min, luego constante durante
10.00 min adicionales a A/B/C = 0/100/0 (viviv).



WO 2006/117368 51 PCT/EP2006/061972 C?

9

10

15

20

25

Método 7: idéntico al método 1, excepto por el gradiente utilizado: Gradiente:
disolvente A/B/C = 70/30/3 a 40/60/3 (viviv) en 30.00 min, luego constante durante
10.00 min adicionales a A/B/C = 0/100/3 (v/viv).

Método 8: Columna: 3 ym Luna C- 18(2) 100x2 mm (Fenomenex); flujo: 0.25
mli/min; deteccion: 210 nm; temperatura de columna: 40 °C; disolvente A:
CH3CN/H20 = 1/9 (viv); disolvente B: CH3CN; gradiente: disolvente A/B = 65/35 a
10/90 (viv) en 30.00 min, en 2.00 minutos a A/B = 0/100 (v/v), luego constante
durante 8.00 min adicionales a A/B = 0/100 (v/v), luego en 1.00 minuto a A/B =
65/35 (viv) y finalmente constante durante 15.00 min adicionales a A/B = 65/35
(viv).

Método 9: Columna: Chiralpak AD-H 25 x 0.46 cm; deteccién: quiralidad (+/-) y 210

nm; Condiciones: heptano isocratico/isopropilalcohol 80/20 (v/v).

La proporcion diastereomérica (proporcion diast.) se determina si la separacién de
linea base de los diasteredmeros individuales se observa utilizando el método de
HPLC analitico apropiado. Alternativamente, la proporcién diastereomérica se
determina por andlisis '"H RMN cuando se identifican distintas sefiales que

corresponden a los diastere6meros.

Se desarrollan purificaciones de HPLC preparativas en columna Luna C- 18(2)
columna (5 ym) (150 x 21.2 mm) con mezclas de agua/acetonitrilo, opcionalmente
en la presencia de 0.1% de TFA acuoso, utilizando el gradiente indicado: Flujo: 20

mi/min; Deteccion: 210 nm:

Ejemplo 1
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4-il)-6—etoxi-fenoximetill-fenill-3, 4,5-trimetoxi-benzamida

(a). 3-Bromo-5—etaxi-4-13~n'ﬁro-benciloxi)—benzaldeh'ido

Una mezcla de 3-nitrobencilbromuro (2 g), 3-bromo-5-etoxi-4-hidroxi benzaldehido
(2.06 g), K2CO3 (2.55 g) y BusNI (186 mg) en DMF (50 mi) se agita a 60° C durante
2 h. La mezcla de reaccion se diluye con acetato de etilo y se lava con agua y
solucion salina. La capa organica se seca (MgSQ,), se filira y se concentra in

vacuo. El residuo se recristaliza a partir de heptano.

Rendimiento: 2.98 g. MS-ESI: [M+H] = 380/382

8,7,8-hexahidro-quinolina-3-carbonitrilo

Una mezcla del producto del ejemplo la (2g), 3-aminocrotonitrilo (431 mg) y 5-
propilciclohexano-1,3-diona (810 -mg) en etanol (20 mli) se agita a 80° C durante 4
h. La mezcla de reaccion se concentra in vacuo y el residuo se cromatografia en

gel de silice en acetato de etilo/heptano = 1/1 (v/iv) como el eluyente.

Rendimiento: 2.7 g. MS-ESI: [M+H]* = 580/582

6.7.8-hexahidro-quinolina-3-carbonitrilo

/
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SnCl; (1.62 g) se agrega a una solucién del producto del ejemplo Ib (500 mg) en
etanol (10 ml). Luego se agita durante 18 h, la mezcla de reaccién se vierte en
agua y se extrae con acetato de etilo. La capa organica se separa y se lava con

0.5N de NaOH y agua, se seca (MgS0,), se filtra y se concentra in vacuo.

Rendimiento: 440 mg. MS-ESI: [M+H]" = 550/552

olin-4-il)-6-etoxi-fenoximetill-fenil}-3,4.5-trimetoxi-benzamida

Una mezcla del producto del ejemplo Ic (44 mg), 3,4,5-trimetoxibenzoilcioruro (39
mg) y DIPEA (70 ul) en diclorometano (10 ml) se agita durante 18 h. La mezcla de
reaccion se diluye con diclorometano y se lava con agua y solucion salina. La capa
organica se separa, se seca (MgSQ,), se filtra y se concentra in vacuo. El residuo
se purifica por HPLC preparativo (0 - > 90% acetonitrilo). Rendimiento: 39 mg. MS-
ESI: [M+H]" = 744.4/746.4; HPLC anal.: Ta= 20.73 min 1 (método 1)

Ejemplo 2

Acilacion del producto descrito en el ejemplo Ic (44 mg) con cloruro de 3,3-dimetil-

butirilo (16 mg) se desarrolla de acuerdo con el método descrito en el ejemplo Id.
Rendimiento: 36 mg. MS-ESI: [M+H]" = 648/650; HPLC anal.: Ta= 22.58 min
(método 1)

)
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Ejemplo 3

N-{3-[2-Bromo-4-(3-ciano-2-metil-5-0x0-7-propil-1 4.5.6,7,8-hexahidro-quinolin-__4-

i)-6-etoxi-fenoximetit

(a). 2-Bromo-N-{3-[2-bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4.5.6.7.8-hexa-

hidro-quinolin-4-il)-6-etoxi-fenoximetill-fenil}-acetamida

Cloruro de bromoacetilo (600ul) en diclorometano (6 ml) se agrega en forma de
gotas a una solucién del producto del ejemplo lc (1.32 g) y DIPEA (2.1 ml) en
diclorometano (25 mi). Luego se agita durante 4 h, la mezcla de reaccion se lava
con agua. La capa organica se separa, se seca (MgSQ,), se filtra y se concentra in

vacuo. Rendimiento: 900 mg. MS-ESI: [M+H]" = 670/672/674

(b).  N-{3-]2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1.4.5.6.7,8-hexahidro-quin-

olin-4-il)-6-etoxi-fenoximetill-

Una mezcla del producto del ejemplo 3a (50 mg) y 4-picolilamina (81 mg) en
diclorometano/THF = 4:1 (viv) (2.5 ml) se agita durante 18 h. La mezcla de
reaccion se diluye con diclorometano y se lava con agua y solucion salina. La capa
organica se separa, se seca (MgSQ,), se filira y se concentra in vacuo. El residuo
se purifica por HPLC prepara"civo (0 — 90% acetonitrilo, 0.1% de TFA).
Rendimiento: 17.9 mg (como sal TFA). MS-ESI: [M+H]" = 698.4/700.4; HPLC
anal.: Ta= 8.85 min (diastl), Ta= 9.07 min (diast2) (método 2)

Ejemplo 4



10

15

20

25

WO 2006/117368 55 PCT/EP2006/061972 Z%/

-N-{3-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6.7,8-hexahidro uinélin« 4-

La reaccion del producto descrito en el ejemplo 3a (50mg) con ciclopentil-metil-
amina (74 mg) se desarrolla de acuerdo con el método descrito en el ejemplo 3b.
Rendimiento: 53 mg (como sal TFA). MS-ESI: [M+H]" = 689/691; HPLC anal.: Ta=
13.45 min (diastl), Ta= 13.72 min (diast2) (método 2).

Ejemplo 5

La reaccién del producto descrito en el ejemplo 3a (50mg) con 2-piperazin-1-il-

etanol (98mg) se desarrolla de acuerdo con el método descrito en el ejemplo 3b.
Rendimiento: 41 mg (como sal TFA). MS-ESI: [M+H]" = 720/721; HPLC anal.: Ta=
10.40 min (diastl) Ta= 10.67 min (diast2) (método 2).

Ejemplo 6

Alquilacién de 3-bromo-5-etoxi-4-hidroxi benzaldehido (2 g) con éster de metilo de

acido 3-bromometil- benzoéico (2.06 g) se desarrolla de acuerdo con el método
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descrito en el ejemplo la. El residuo se cromatografia en gel de silice en acetato
de etilofheptano = 7/3 (viv) como el eluyente. Rendimiento: 2.42 g. MS-ESI:
[M+H]" = 393/395

El compuesto del titulo se prepara de acuerdo con el método descrito en el

ejemplo Ib partiendo del producto del ejemplo 6a (2.4 g), 3-aminocrotonitrilo (504

mg) y 5- propilciclohexano-1,3-diona (947 mg). Rendimiento: 2.96 g. MS-ESI:
[M+H]" = 593/595

(c). acido __ 3-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5.6.7.8-hexahidro-

quinolin- 4-il)-6-etoxi-fenoximetill -benzoico

Una mezcla del producto del ejemplo 6b (2.96 g) y 2N NaOH (5 ml) en dioxano
(100 ml) se agita durante 3 dias. LLa mezcla de reaccion se vierte en agua seguida
por la adicion de 4N HCI hasta pH 2 y se extrae con acetato de etilo. La capa
organica se lava con solucion salina, se seca (MgS0,), se filtra y se concentra in

vacuo. Rendimiento: 3.0 g. MS-ESI: [M+H]" = 579/581

(d). 3-{2-Bromo-4-(3-ciano-2-metil-5-ox0-7-propil-1,4.5.6,7.8-hexahidro-quinolin-_4-
il)-6-etoxi-fenoximetil]-N-etil-N-(2-hidroxi-etil)-benzamida

Una mezcla del producto del ejemplo 6¢ (90 mg), 2-etilamino-etanol (49 pl) y TBTU
(82 mg) en diclorometano (5 ml) se agita durante 4h. La mezcla de reaccién se

lava con sat. NaHCO;, se seca (MgSOy) y se concentra in vacuo. El residuo se

o

oyl
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purifica mediante HPLC preparativo (0 — 90% acetonitrilo, 0.1% de TFA). '

Rendimiento: 43 mg. MS- ESI: [M+H]" = 650/652; HPLC anal.: Ta= 19.96 min
(diast 1), Ta= 20.22 min (diast 2) (método 2). Indice Diast: 3:1

Ejemplo 7

4-{3-Bromo-4-

metil-5-0x0-7-propil-1,4,5,6.7,8-hexahidro-quinolina-3-carbonitrilo

El acoplamiento del compuesto descrito en el ejemplo 6¢ con 1,2,3,6-tetrahidro-
piridina (47 ul) y TBTU (82 mg) se desarrolla de acuerdo con el método descrito en
el ejemplo 6d. Rendimiento: 61 mg. MS-ESI: [M+n]" = 644/646; HPLC anal.: Ta=
23.48 min (diast 1), Ta= 23.75 min (diast 2) (método 2) Indice Diast: 3: 1

Ejemplo 8

éster de terc-butilo de  acido {3-]2-Bromo-4-(3-ciano-2-metil-5-0xo0-7-propil-

(a). 3_-Bromometil-fenol

A 0° C y bajo una atmosfera de nitrégeno de carbontetrabromuro (28.05 g) se
agrega durante un periodo de 20 min a una suspensién de 3-hidroxibencilalcohol
(7 g) v trifenilfosfina (22.18 g) en diclorometano (250 ml). Luego se agita durante 1
h a 0°C, la mezcla de reaccién se concentra in vacuo. El residuo se cromatografia
en gel de silice en acetato de etilofheptano = 2/1 (viv) como el eluyente.

Rendimiento: 10 g. MS-ESI: [M-H] = 184.8/186.8



10

15

20

25

WO 2006/117368 58 PCT/EP2006/061972

(b). 2-(3-Bromometil-fenoxi)-tetrahidro-piran

A 0°C 3,4-dihidro-2H-piran (8.8 ml) y una cantidad catalitica de piridinio-p-
toluenosulfonato se agregan a una solucion del producto del ejemplo 8a (10 g) en
diclorometano (300 mi). Luego se agita durante 1.5 h a temperatura ambiente, la
mezcla de reaccion se diluye con diclorometano y se lava con sat. NaHCO; y

soluciébn salina. La capa organica se separa, se seca (MgSQ,), se filtra y se

concentra in vacuo. El residuo se cromatografia en gel de silice en acetato de

etilo/heptano = 4/1 (v/iv). Rendimiento: 13.6 g.

La Alquilacion de 3-etoxi-4-hidroxi-5-bromo-benzaldehido (11.19 g) con el
producto del ejemplo 8b (13.6 g) se desarrolla de acuerdo con el método descrito
en el ejemplo la. E! residuo se cromatografia en gel de silice en acetato de
etilofheptano = 3/1 (viv) como el eluyente. Rendimiento: 17.8 g. MS-ESI: [M+H]" =
435/437

(d). 4-{3-Bromo-5-etoxi-4-{3-(tetrahidro-piran-2-iloxi)-benciloxil-fenil}-2- metil-5-oxo-
7-propil-1.4.5.6,7.8-hexahidro-quinolina-3-carbonitrilo

El compuesto del titulo se prepara de acuerdo con el método descrito en el
ejemplo lb,' utilizando el producto del ejemplo 8¢ (5.5 g), 3-aminocrotonitrilo (1 g) y
5- propilciclohexano-1,3-diona (1.95 g). Rendimiento: 6.4 g. MS-ESI: [M+H]* =
635.4/637 .4
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(e). 4-[3-Bromo-5-etoxi-4-(3-hidroxi-benciloxi)-fenil]-2-metil-5-oxo-7-propil- _1.4.5,

6.7.8-hexahidro-quinolina-3-carbonitrilo

Se agrega Acido oxalico a una solucién del producto del ejemplo 8d (6.4 g) en
metanol (135 ml) y agua (15 ml) a pH 2. Después de agitar a 55° C durante 2 h, la
mezcla de reaccién se concentra in vacuo. El residuo se disuelve en acetato de
etilo y se lava con agua, sat. NaHCO; y solucién salina. La capa orgéanica se

separa, se seca (MgSQ,), se filtra y se concentra in vacuo. Rendimiento: 5.5 g.

MS-ESI: [M+H]" = 551.2/553.2

(f). éster_de terc-butilo de acido {3-[2-Bromo-4-(3-ciano-2-metil-5-0x0-7-propil-

1.4.5.6.7.8-hexahidro-quinolin- 4—iI)-G-etoxi-fenoximetill-fenoxi} -acético

Una mezcla del producto del ejemplo 8e (100 mg), terc-butil bromoacetato (105
mg) y CsCO;3 (355 mg) en dioxano (7 mi) se agita a 80°C bajo una atmésfera de
nitrégeno durante 18 h. La mezcla de reaccion se diluye con acetato de etilo y se
lava con agua, sat. NaHCO; y solucion salina. La capa organica se separa, se
seca (MgS0O;,), se filtra y se concentra in vacuo. El residuo se purifica por HPLC
preparativo (50 - > 100% acetonitrilo). Rendimiento: 34.5 mg. MS-ESL [M+H]" =
665.4/667.4; HPLC anal.: Ta= 10.16 min (diastl), 10.55 min (diast2) (método 3)
indice Diast: 5:1

Ejemplo 9

N-{3-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1.4,5.6,7,8-hexahidro-quinolin- _4-

il)-6-etoxi-fenoximetil
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La reaccion del producto descrito en el ejemplo 3 a (100 mg) con 3-pirrolidin-1-il-
propilamina (191 mg) se desarrolla de acuerdo con el método descrito en el
ejemplo 3b. Rendimiento: 32 mg (como sal TFA). MS-ESI: [M+H]" = 718.6/720.6;
HPLC anal.: Ta= 7.24 min (método 2).

Ejemplo 10

A una solucién del producto del ejemplo lc (1.5 g) en diclorometano se agrega
acriloilcloruro (222 ) y DIPEA (2.38 ml). Luego se agita durante 18 h, la mezcla
de reaccion se fava con agua. La capa organica se separa, se seca (MgS0,), se

filtra y se concentra in vacuo. Rendimiento: 1.65 g. ESI-MS: [M+H]" = 604.2/606.2

Una mezcla del producto del ejemplo 10a (150 mg) y N-metil-bencilamina (300

mg) en THF (2.5 ml) se agita durante 18 h. La mezcla de reaccion se concentra in
vacuo. El residuo se disuelve en acetato de etilo y se lava con agua. La capa
organica se separa, se seca (MgSQ,), se filtra y se concentra in vacuo. El residuo

se purifica por HPLC preparativo (10 — 90% acetonitrilo, 0.1% de TFA).
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Rendimiento: 34 mg (como sal TFA). MS-ESI: [M+H]" = 725.4/727.4; HPLC anal..

Ta= 14.32 min (diastl), Ta= 14.58 min (diast2) (método 2)

Ejemplo 11

1,4.5,6.7.8-hexahidro-quinolin-4-il)-6-etoxi-fenoximetill-fenil}- propionamida

El compuesto del titulo se obtiene de vacuerdo con el método descrito por el
ejemplo 10b, partiendo de Bis-(2-metoxi-etil)-amina (319 mg) y el producto del
ejemplo 10a (150 mg). Rendimiento: 30 mg (como sal TFA). MS-ESI: [M+H]" =
737.4/739.4; HPLC anal.: Ta= 13.24 min (método 2).

Ejemplo 12

il}-2-metil-5- _oxo-7-propil-

1.4.5,6.7,8-hexahidro-quinolina-3-carbonitrilo

Una mezcla del producto del ejemplo 8e (100 mg), clorhidrato 2-picolilcloruro (31.2
mg) y CsCO; (124 mg) en DMF (7 ml) se agita a 60°C bajo una atmoésfera de
nitrégeno durante 18 h. La mezcla de reaccion se diluye con acetato de etilo y se
lava con agua, sat. NaHCO; y solucién salina. La capa organica se separa, se
seca (MgSOy), se filtra y se concentra in vacuo. El residuo se purifica por HPLC
preparativo (0 — 100% acetonitrilo, 0.1% de TFA). Rendimiento: 19.6 mg (como
sal TFA). MS-ESI: [M+H]" = 642.1/644.1; HPLC anal.: Ta= 17.24 min (método 2).

Ejemplo 13
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1,4.5.6.7.8-hexahidro-guinolina-3-carbonitrilo

El compuesto del titulo se obtiene de acuerdo con el método descrito por ejemplo
12, partiendo de 4-fluoro-bencitbromuro (23.7 pl) y el producto del ejemplo 8e (100
mg). El residuo se purifica por HPLC preparativo (50 - > 100% acetonitrilo).
Rendimiento: 58.9 mg. MS-ESI: [M+H]" = 659.2/661.2; HPLC anal.: Ta= 14.38 min
(diastl), Ta= 14.90 min (diast2) (método 3). Indice Diast: 5:1

Ejemplo 14

4-{3-Bromo-4-[3-(2-dietilamino-etoxi)-benciloxil-5-etoxi-fenil}-2-metil-5- 0X0-7-

propil-1.4.5.6.7.8-hexahidro-guinolina-3-carbonitrilo

El compuesto del titulo se obtiene de acuerdo con el método descrito por el
ejemplo 12, partiendo de clorhidrato 2-dietilaminoetilcloruro (32.7 mg) y el producto
del ejemplo 8e (100 mg). El residuo se purifica por HPLC preparativo (0 - > 100%
acetonitrilo, 0.1% de TFA). Rendimiento: 62.9 mg (como sal TFA). MS-ESI:
[M+H]'= 650.4/652.4; HPLC anal.: Ta= 13.35 min (diast 1), Ta= 13.70 (diast 2)
(método 2).

Ejemplo 15

propil-1.4.5,6,7.8-hexahidro-quinolin-_,_4-

i)-6-etoxi-fenoximetill -fenoxi} -N,N-gimetil-acetamidg
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El compuesto del titulo se obtiene de acuerdo con el método descrito por ejemplo
12, partiendo de 2-cloro-N,N-dimetilacetamida (19.6 pl) y el producto del ejemplo
8e (100 mg). El residuo se purifica por HPLC preparativo (0 - > 100% acetonitrilo).
Rendimiento: 53.8 mg. MS-ESI: [M+H]" = 636.4/638.4; HPLC anal.: Ta= 20.44 min

(diastl), Ta= 20.77 min (diast2) (método 2). indice Diast: 5:1
Ejemplo 16

4-{3-Bromo-5-etoxi-4-[3-(2-metoxi-etoxi)-benciloxil-fenil}-2-metil-5-oxo- 7-

propil1,4,5.6.7.8-hexahidro-quinolina-3-carbonitrilo

Una mezcla del producto del ejemplo 8e (100 mg), 2-metoxietanol (29 i),
dietilazodicarboxilato (57 i) y polimero unido a trifenilfosfina (122 mg) en

diclorometano (6 mi) se agita bajo una atmésfera de nitrégeno durante 54 h. La
mezcla de reaccion was se filtra y se concentra in vacuo. El residuo se purifica por
HPLC preparativo (50 — 100% acetonitrilo). Rendimiento: 15 mg. MS-ESI: [M+H]"
=600.2/611.2; HPLC anal.: Ta= 7.66 min (método 3).

Ejemplo 17

4-{3-Bromo-5-etoxi-4-

il}-2- metil-5-oxo-

Z-propil1,4.5.6J,8-hexahidro-quinolina-3-carbonitrilo

(a). {3]2-Bromo-4-(3-ciano-2-metil-5-0xo-7-propil-1.4,5,6,7.8-hexahidro-quin-_olin-
4-il)-6-etoxi-fenoximetill-fenoxi} -acético
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Una mezcla del compuesto de ejemplo 8f (620 mg) en diclorometano (45 ml) y
acido trifluoroacético (5 ml) se agita durante 4 h. La mezcla de reaccion se diluye
con diclorometano, se lava con agua y solucion salina. La capa organica se
separa, se seca (MgSQ,), se filtra y se concentra in vacuo. Rendimiento: 553 mg.

MS-ESI: [M+H]" = 609.2/611.2

(b). 4-{3-Bromo-5-etoxi-4-[3-(2-morfolin-4-il-2-oxo-etoxi)-benciloxil-fenil}- 2-metil-5-
oxo-7-propil-1.4.5.6.7,8-hexahidro-quinolina-3-carbonitrilo

El acoplamiento del compuesto descrito en el ejemplo 17a (79 mg) con morfolina
(34 pl) y TBTU (62 mg) se desarrolla de acuerdo con el método descrito en el
ejemplo 6d. Rendimiento: 50.5 mg. MS-ESI: [M+H]" = 678.4/680.4; HPLC anal.:

Ta= 16.29 min (diastl), Ta= 16.65 (diast2) (método 1). Indice Diast: 5:1

Ejemplo 18

il)-6-etoxi-fenoximetil]-fenoxi}-N-tiofen-2-iimetil-acetamida

El acoplamiento del compuesto descrito en el ejemplo 17a (75 mg) con 2-
tiofenometilamina (38 pl) y TBTU (59 mg) se desarrolla de acuerdo con el método
descrito en el ejemplo 6d. El residuo se purifica por HPLC preparativo (40 - >
100% acetonitrilo). Rendimiento: 45.7 mg. MS-ESI: [M+H]" = 704.4/706.4; HPLC

anal.: Ta= 6.96 min (método 3).

Ejemplo 19
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(a). 3-Bromo-5-etoxi-4-(2-nitro-benciloxi)-benzaldehido

La  Alquilacion de 3-bromo-5-etoxi4-hidroxibenzaldehido (6 g) con 2-
nitrobencilbromuro (4.85 g) se desarrolla de acuerdo con el método descrito en el

ejemplo la. Rendimiento: 7.88 g. MS-ESI: [M+H]* = 380/382

(b).
6,7.8-hexahidro-quinolina-3-carbonitrilo

El compuesto del titulo se prepara de acuerdo con el método descrito en el
ejemplo Ib partiendo del producto del ejemplo 19a (7.88 g), 3-aminocrotonitrilo (1.7
g) y 5- propilciclohexano-1,3-diona (3.2 g). Rendimiento: 8.54 g. MS-ESI: [M+H]" =
580.2/582.2

6.7.8-hexahidro-quinolina-3-carbonitrilo

A 0°C Polvo de zinc (9.01 g) se agrega en forma de porcién a una solucion del
producto del ejemplo 19c (6.9 g) y é4cido acético (5.9 ml) en THF (150 ml).
Después de agitar a 0° C durante 1 h y a temperatura ambiente durante 2 h, la
mezcla de reaccion se filtra, se diluye con diclorometano y se lava con sat.
NaHCO3; y soluci6n salina. La capa orgénica se separa, se seca (Mg'SO4), se filtra

y se concentra in vacuo. Rendimiento: 3.66 g. MS-ESI: [M+H]" = 550.2/552.2 -

/)5
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(d). 2-Bromo-N-{2-[2-bromo-4-[3-ciano-2-metil-5-oxo-7-propil-1.4.5.6.7,8-hexa-
hidrO-quinolin-4-il)-6-etoxi-fenoximetil]-fenil}-acetamida

La reacci6h de cloruro de bromoacetilo (0.546 mi) con el producto del ejemplo 19¢
(1.2 g) se desarrolla de acuerdo con el método descrito por ejemplo 3a.

Rendimiento: 1.36 g. MS- ESI: [MH-H]" = 626.2/628.2

(e).

8-hexahidro-quin-

-olin-4-il)-6-etoxi-fenoximetil1-fenil}-2-pirrolidin-1-il-acetamida

Una mezcla del producto del ejemplo 19d (136 mg) y pirrolidina (181 pl) en THF (5
ml) se agita durante 54 h. La mezcla de reaccion se diluye con acetato de etilo y
se lava con agua, sat. NaHCO; y solucion salina. La capa organica se seca
(MgS80s), se filtra y se concentra in vacuo. El residuo se purifica por HPLC
preparativo (10 — 100% acetonitrilo, 0.1% de TFA). Rendimiento: 51.8 mg (como
sal TFA). MS-ESI: [MH-H]" = 661.4/663.4; HPLC anal.: Ta= 13.58 (método 2)

Ejemplo 20

El compuesto del titulo se prepara de acuerdo con el método descrito en el
ejemplo 19e partiendo del producto del ejemplo 19d (136 mg) y N,N,N-trimetil-
etano-1,2- diamina (277 ul). Rendimiento: 41 mg (como sal TFA). MS-ESL: [MH-H]"
= 690.4/692.4 ; HPLC anal.: Ta= 12.14 min (diast 1), Ta= 12.46 (diast 2) (método
T). Indice Diast: 7:1
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Ejemplo 21

propil-1.4.5,6.7,8-hexahidro-quinolina-3-carbonitrilo

(a). 4cido 5-Bromo-2-metilsulfanil-pirimidina-4-carboxilico

’- C 10

15

20

A 5°C trietilamina (16.9 ml) se agrega en forma de gotas a una solucion de acido
mucobrémico (10.31 g) y 2-metil-isotiotirea (11.13 g) en agua (200 ml). Después
de agitar a 5°C durante 3 h, la mezcla de reaccién se le permite calentar
(temperatura ambienté) y se continda agitando durante otras 54 h. La mezcla de
reaccion se acidifica con HCI conc. (33%). El producto del titulo se obtiene

mediante filtracién. Rendimiento: 4.1 g. MS-ESI: [M+H]" = 249/251

(b). 2-Metilsulfanil-pirimidina-4-carboxilico acido

El producto del ejemplo 21a (517 mg) en metanol (25 ml) se hidrogena en un
aparato PARR en la presencia de KOH (260 mg) y 10% Pd en BaSO, (260 mg)
durante 4 h. La mezcla de reaccion se filira sobre decalita y se lava con metanol

(caliente), El filtrado se concentra a 50% de su volumen seguido por la adicién de

. HCl conc. (33%) a pH 1. El precipitado (KBr) se filtra y el licor madre se concentra

25

in vacuo. El residuo se recristaliza a partir de dioxano. Rendimiento: 200 mg. MS-

ESI: [M+H]" = 170

(c). 2-Metilsulfanil-pirimidin-4-il}-metanol
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'A 0°C oxalilo cloruro (295 i) se agrega a una solucién de DMF (91.2 pl) en

diclorometano (2 mi). Después de agitar a 0° C durante 1 h, la mezcla de reaccion
se concentra in vacuo. El residuo se disuelve en acetonitrilo (2 ml) y THF (3 mi),

seguido por en forma de porcién la adicién del producto del ejemplo 21b (200 mg)

“a 0°C en una atmésfera de nitrégeno. Después de agitar a 0° C durante 15 min, la

mezcla de reaccion se enfria (-78°C) y 2M NaBH, en DMF (590 pl) se agrega.
Después de agitar a -20° C durante 3 h, la mezcla de reaccion se apaga con 2N
HCl y se concentra in vacuo. El residuo se disuelve en agua y la solucién restante
se ajusta a pH 11 con 2N NaOH, seguido por se exirae con diclorometano. La

capa organica se separa, se seca (MgSQ,), se filtra y se concentra in vacuo.

Rendimiento: 180 mg. MS-ESI: [M+H]" = 156

Una mezcla del producto del ejemplo 21c (180 mg), 3-bromo-5-etoxi-4-hidroxi
benzaldehido (289 mg), polimero unido a trifenifosfina (393 mg) vy
dietilazodicarboxilato (186ul) en diclorometano (25 ml) se agita durante 18 h. La
mezcla de reaccién se filtra y el filtrado se concentra in vacuo. El residuo se
cromatografia en gel de sflice en acetato de etilo/heptano = 3/2 (viv) como el

eluyente.

Rendimiento: 98 mg. MS-ESI: [M+H]' = 383/385

7-propill ,5,5,§J,8-hexahidroﬂ_ uinolina-3-carbonitrilo
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E! compuesto del tifulo se prepara de acuerdo con el método descrito en el
ejemplo Ib partiendo del producto del ejemplo 22d (49 mg), 3-aminocrotonitrilo (11
mg) y 5- probilciclohexano—1 ,3-diona (20 mg). El residuo se purifica por HPLC
preparativo (0 — 100% acetonitrilo, 0.1% de TFA). Rendimiento: 24 mg (como sal
TFA). MS-ESL: [M+H]" = 583.2/585.2; HPLC anal.. Ta= 25.06 min (diastl), Ta=
25.51 min (diast2) (método T). Indice Diast: 4:1

Ejemplo 22

6.7.8- hexahigro—guinolin-4-il>6—etoxi—fenoximetil]-feni!};amida

Una mezcla del producto del ejemplo 19¢ (100 mg), 2-furoilcloruro (36 pl) y DIPEA
(159 pl) en diclorometano (5 mi) se agita durante 16 h. La mezcla de reaccion se
diluye con diclorometano y se lava con sat. NaHCO3. La capa organica se separa,
se seca (MgSO0,), se filtra y se concentra in vacuo. El residuo se purifica por HPLC
preparativo (20 — 100% acetonitrilo). Rendimiento: 67 mg. MS-ESI: [M+H]" =
644.4/646.4; HPLC anal.: Ta= 20.19 min (método 1).

Ejemplo 23

il)-6-etoxi-fenoximetill-fenil}-acrilamida -

La reaccién del producto del ejemplo 19¢ (100 mg) con acriloilcloruro (29 pl) en la

presencia de DIPEA (159 pl) se desarrolla de acuerdo con el método descrito en el
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ejemplo 22. Rendimiento: 51.1 mg. MS-ESI: [M+H]" = 604.4/606.4; HPLC anal..

Ta= 19.01 min (diastl), Ta= 19.42 min (diast2) (método 1). indice Diast: 9:1

Ejemplo 24

La reaccibn del producto del ejemplo 19¢ (100 mg) con
ciclopropanocarbonilcloruro (33 pl) en la presencia de DIPEA (159 pl) se desarrolla
de acuerdo con el método descrito en el ejemplo 22. Rendimiento: 52.1 mg. MS-
ESI: [M+H]" = 618.2/620.2; HPLC anal.: Ta= 20.30 min (diastl), Ta= 20.71 min
(diast2) (método 1). Indice Diast: 7:1 Ejemplo 25

Ester de metilo de acido_2-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5.6.7 8-
hexahidro-quinolin-4il)-6-etoxi-fenoximetil)-fenil}-carbamico

La reaccion del producto del ejemplo 19¢ (100 mg) con metilcloroformoato (28 pl)
en la presencia de DIPEA (159 pl) se desarrolla de acuerdo con el método descrito
en el ejemplo 22. Rendimiento: 65.9 mg. MS-ESI: [M+H]" = 608.2/610.2; HPLC

anal.: Ta= 21.37 min (diastl), Ta= 21.87 min (diast2) (método 1). indice Diast: 11:1

Ejemplo 26

Ester de isobutilo de &cido 2-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1, 4, 5, 6,

7,8-hexahidro-quinolin-4-il)-6-etoxi-fenoximetil]-fenil}-carbamico

PCT/EP2006/061972 /}%
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La reaccion del producto del ejemplo 19¢ (100 mg) con cloroformoato de isobutik_)
(47 ul) en la presencia de DIPEA (159 yl) se desarrolla de acuerdo con el método
descrito en el ejemplo 22. Rendimiento: 70 mg. MS-ESI: [M+H]" = 650.4/652.4;
HPLC anal.: Ri?= 26.84 min (diast), Ta= 27.26 min (diast2) (método 1). Indice
Diast; 7:1 |

Ejemplo 27

(a). éster de metilo_de acido 2-(2-Bromo-8-etoxi-4-formil-fenoximetil> furano-3-

| carboxilico

La Alquilacion de 3-bromo-5-etoxi-4-hidroxi benzaldehido (123 mg) con éster de
metilo de acido 2- bromometil- furano-3-carboxilico (109 mg) se desarrolla de
acuerdo con el método descrito en el ejemplo la. Rendimiento: 191 mg. MS-ESI:

[M+H]" = 383/385

El compuesto del titulo se prepara de acuerdo con el método descrito en el

ejemplo Ib partiendo del producto del ejemplo 27a (191 mg), 3-aminocrotonitrilo
(41 mg) y 5- propilciclohexano-1,3-diona (77 mg). El residuo se purifica por HPLC
preparativo (10 —» 90% acetonitrilo). Rendimiento: 168 mg. MS-ESI: [M+H]" =
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.583/585; HPLC anal.: Ta= 23.06 min (diastl), Ta= 23.43 min (diast2) (método 2).
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indice Diast: 4:1

Ejempio 28

acido {Propano- 1 -sulfénico 2-[2-bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,
6,7,8- hexahidro—quinolin-'4_-il)-6-etoxi¥fenoximeti|]—feniI}-amida Propano- 1-sulfonilo
cloruro (31 pl) y piridina (44 i) se agregan a una solucién del producto del ejemplo
19¢ (100 mg) en diclorometano (3 ml). Luego se agita durante 18 h, la mezcla de
reaccién se diluye con diclorometano y se lava con sat. NaHCOa. La capa
orgénica se separa, se seca (MgSO,), se filtra y se concentra in vacuo. El residuo
se purifica por HPLC preparativo (20 - > 100% acetonitrilo). Rendimiento: 52.7 mg.
MS-ESI: [M+H]* = 656.4/658.4; HPLC anal.: Ta= 22.36 min (diastl), Ta= 22.72 min
(diast2) (método 1). Indice Diast: 7:1

Ejemplo 29

4-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolin-4-if)-6-

etoxi-fenoximetil]-N-(2-metoxi-etil)-benzamida
(a). éster de metilo de acido 4-(2-Bromo-6-etoxi-4-formil-fenoximetil)-benzdico
La Alquilacién de 3-bromo-5-etoxi-4-hidroxi benzaldehido (4 g) con éster de metilo

de 4cido 4-bromometil- benzoico (3.73 g) se desarrolla de acuerdo con el método

descrito en el ejemplo la. Rendimiento: 6.4 g. MS-ESI: [M+H]" = 393/395
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(b). _éster de metilo de acido 4-12-Bromo—4~(3—cigno—_2:me;til—5—ox'o-7-grog_ il-

1.4.5.6.7,8-hexahidro-quinolin- 4-il)-6-etoxi-fenoximetill -benzéico

El compuesto del titulo se prepara de acuerdo con el método descrito en el
ejemplo Ib partiendo del producto del ejemplo 29a (6.4 g), 3-amino¢rotonitrilo (1.34
g) y 5- propilciclohexano-1,3-diona (2.51 g). F‘(endimiento: 6.74 g. MS-ESI: [M+H]"
= 593/595

(¢). acido 4-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5.6.7.8-hexahidro-

auinolin- 4-il)-6-etoxi-fenoximetill -benzéico

Una mezcla del producto del ejemplo 29b (6.5 g) y 2N NaOH (11.3 ml) en dioxano
(400 ml) se agita a 50° C durante 18 h. La mezcla de reaccion se vierte en agua y
en la adicién 4N HCI se agrega hasta pH 2, seguido por se extrae con acetato de
etilo. La capa organica se lava con solucion salina, se seca (MgSQy), se filtra y se

concentra in vacuo. Rendimiento: 6.4 g. MS-ESI: [M+H]" = 579/581

(d). 4-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4.5.6.7,8-hexahidro-quinolin-_4-

El acoplamiento del compuesto descrito en el ejemplo 29¢ (100 mg) con 2-metoxi-
etilamina (44ul) y TBTU (82 mg) se desarrolla de acuerdo con el método descrito
en el ejemplo 6d. Rendimiento: 70 mg. MS-ESI: [M+H]" = 636.4/638.4; HPLC
anal.: Ta= 19.25 min (diastl), 19.55 min (diast2) (método 2). Indice Diast: 4:1
(HPLC)

Ejemplo 30
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4-{3-Bromo-5-etoxi-4-[3-(isobutilamino-metil)-benciloxil-fenil}-2-metil-5- OX0-7-

propil-1,4.5,6.7.8-hexahidro-quinolina-3-carbonitrilo

(a). 4-(3-Bromo-5-etoxi-4-hidroxi-fenviy2-metil-5-oxo-7-propil-1.4,5, 6.7.8-

hexahidro-guinolina-3-carbonitrilo

El 6ompuesto del titulo se prepara de acuerdo con el método descrito en el

ejemplo Ib partiendo de 3-bromo-5-etoxi-4-hidroxi-benzaldehido (6 g). 3-

aminocrotonitrilo (2.01 g) y 5-propilciclohexano-1,3-diona (3.8 g). La mezcla de
reaccion se enfria (0°C) y el compuesto del titulo se filtra y se lava con etanol

(frio). Rendimiento: 6.3 g. MS-ESI: [M+H]* = 445/447

(b). 4-]3-Bromo-4-(3-bromometil

il}-2-metil-5-0x0-7-__ propil-

1.4,5.6,7.8-hexahidro-quinolina-3-carbonitrilo

Una mezcla del producto del ejemplo 30a (1.96 g), a,a,-dibromo-m-xileno (9.31 g)
y K2CO3 (1.22 g) en DMF (100 ml) se agita a 60°C bajo una atmésfera de
nitrdgeno durante 2 h. La mezcla de reaccién se diluye con acetato de etilo y se
lava con agua, sat. NaHCO; y solucién salina. La capa organica se seca (MgSO,),
se filtra y se concentra in vacuo. El residuo se cromatografia en gel de silice en
acetato de etilotheptano = 1/2 (v/v). Rendimiento: 2.52 g MS-ESI: [M+H]" =
627.4/629.4/631.4, HPLC anal.: Ta= 17.71 min (diastl), 18.07 min (diast2) (método
6). Indice Diast: 4:1

(c). 4{3-Bromo-5-etoxi-4-

propil-1.4.5,6,7.8-hexahidro-quinolina-3-carbonitrilo
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Una mezcla del producto del ejemplo 30b (100 mg) y iso-butilamina (79pl) en
acetonitrilo (5 ml) se agita durante 18 h. La mezcla de reaccion se concentra in
vacuo; el residuo se disuelve en diclorometano y se lava con 'sat. NaHCO,. La
capa organica se separa, se seca (MgSQ.), se filtra y se concentra in vacuo. El

residuo se purifica por HPLC preparativo (0 — 100% acetonitrilo, 0.1% de TFA).

'Rendimiento: 78 mg (como sal TFA). MS-ESI: [M+H]" = 620.4/622.4; HPLC anal.:

Ta= 13.56 min (diast), Ta= 13.85 min (diast2) (método 2). Indice Diast: 3:1

Ejemplo 31

oxo-7-propil-1.4.5.6,7,8-hexahidro-quinolina-3-carbonitrilo

El compuesto del titulo se prepara de acuerdo con el método descrito en el
ejemplo 3°C partiendo del producto del ejemplo 30b (100 mg) y 4-
(aminometil)piridina (81pl) en acetonitrilo (5 mi). Rendimiento: 41 mg (como sal
TFA). MS-ESI: [M+H]" = 655.2/657.2; HPLC anal.: Ta= 8.08 min (método T). Indice
Diast: 3 : 1

Ejemplo 32

1.4.5.6.7.8-hexahidro-quinolina-3-carbonitrilo
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Una mezcia del producto del ejemplo 30b (250 mg) y NaN; (78 mg) en DMF (10
ml) se agita durante 2 h. La mezcla de reaccion se vierte en agua y el precipitado
se filtra, se lava con agua y se seca in vacuo (50°C). Rendimiento: 197 mg. MS-
ESIl: [M+H]" = 590.4/592.4; HPLC anal.: Ta= 23.72 min (diastl), Ry = 24.12 min
(diast2) (método 1). Indice Diast: 3.5:1

(b).

5-etoxi-fenill-2-metil-5-0x0-7- __propil-

-1.4,5.6.7.8-hexahidro-quinolina-3-carbonitrilo

Una mezcla del producto del ejemplo 32a (133 mg), polimero unido a trifenilfosfina
(150 mg) y 10'gotas de agua en THF/diclorometano = 2:1 (v/v) se agita a 40° C
durante 18 h. La mezcla de reaccion se filtra y se concentra in vacuo. El residuo se
purifica por HPLC preparativo (0 — 100% acetonitrilo, 0.1% de TFA). Rendimiento:
197 mg (como sal TFA). MS-ESI: [M+H]" = 564.2/566.2; HPLC anal.: Ta= 10.31
min (diastl), Ta¥ 10.58 min (diast2) (método 2). Indice Diast: 3:1

Ejemplo 33
4-13-Bromo-5-etoxi-4-(3-hidroximetil-benciloxi)-fenill-2-metil-5-oxo-7- propil-

1.4,5,6.7.8-hexahidro-quinolina-3-carbonitrilo

Una mezcla del producto del ejemplo 30b (100 mg) y CaCO; (80 mg) en
dioxano/agua = 1/1 (v/v) se agita a 100° C durante 18 h. La mezcla de reaccién se -
diluye con diclorometano seguido por la adicién de 2N HCI. La capa organica se
separa, se lava con sat. NaHCO3, se seca (MgSOQ,), se filtra y se concentra in

vacuo. El residuo se purifica por HPLC preparativo (20 - > 100% acetonitrilo).
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Rendimiento: 44 mg. MS-ESI: [M+H]" = 565.2/567.2; HPLC anal.: Ta= 15.96 min
(diastl), Ta= 16.33 min (diast2) (método 1). Indice Diast: 4:1

Ejemplo 34

1-{2-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolin-  4-

if)-6-etoxi-fenoximetil}-fenif}-3-metil-trea

Una mezcla del compuesto de ejemplo 19¢ y cloroformoato 4-nitrofenilo (55 mg)

en diclorometano (4 ml) se agita durante 2 h. Metilamina (2.7 ml, 2M en THF) se

~agregay se contintia agitando durante otras 3 h. La mezcla de reaccion se diluye

con diclorometano y se lava cbn sat. NaHCOs. La capa organica se separa, se
seca (MgS0,), se filtra y se concentra in vacuo. El residuo se purifica por HPLC
preparativo (20 — 100% acetonitrilo). Rendimiento: 54 mg. MS-ESE [M+H]" =
607.2/609.2; HPLC anal.: Ta= 15.88 min (diastl), Ta= 16.18 min (diast2) (método
1). Indice Diast: 8:1

Ejempio 35

El compuesto del titulo se prepara de acuerdo con el método descrito en el

ejemplo 34 partiendo del producto del ejemplo 19¢ (150 mg), cloroformoato 4-
nitrofenilo (55 mg) y Piperazina (469 mg). El residuo se purifica por HPLC

preparativo (0 - > 100% acetonitrilo, 0.1% de TFA). Rendimiento: 69 mg (¢como sal
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TFA). MS-ESI: [M+H]" = 662.2/664.2; HPLC anal.: Ta= 11.70 min (diastl), Ta=

12.04 min (diast2) (método 1). Indice Diast: 5:1

Ejemplo 36

' il)-6-etoxi-fenoximetill-bencil}-3.3-dimetil-butiramida

La Acilacién del producto del ejemplo 32b (100 mg) con cloruro terc-butilacetilo

(27ul) se desarrolla de acuerdo con el método descrito en el ejemplo Id.
-Rendimiento: 33.5 mg. MS- ESI: [M+H]" = 662.4/664.4; HPLC anal.: Ta= 21.26 min
(diastl), Ta= 21.54 min (diast2) (método 1).

Ejemplo 37

éster de etilo de_ dcido {3-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5.6.7,8-
hexah'QLgﬂ»uinblinﬁil)-e-etoxi-fenoximetﬂ]:bencill-carbémico

La reaccién del producto del ejemplo 32b (100 mg) con etilclordforrnoato (19 yb) en
la presencia de DIPEA (93 i) se desarrolla de acuerdo con el método descrito en
el ejemplo 22.' Rendimiento: 37 mg. MS-ESI: [M+H]" = 636.2/638.2; HPLC anal.:
Ta= 19.81 min (diastl), Ta= 20.14Jmin (diast2) (método 1). Indice Diast: 4.5: 1

Ejemplo 38
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La reaccion de Mitsunobu de 3-bromo-5-etoxi-4-hidroxi benzaldehido (490 mg) con
(2- amino-piridin—3-iI)'-metanol (250 mg) se desarrolla de acuerdo con el método
descrito por ejemplo 2 Id. E! residuo se cromatografia en gel de silice en
diclorometano/metanol = 99/1 (viv) como el eluyente. Rendimiento: 500 mg. MS-

ESI: [M+H]" = 351/353.

propil-1.4.5.6.7,8-hexahidro-quinolina-3-carbonitrilo

El compuesto del titulo se prepara de acuerdo con el método descrito en el
ejemplo Ib partiendo del producto del ejemplo 38a (500 mg), 3-aminocrotonitrilo
(116mg) y 5- propilciclohexano-1,3-diona (218 mg). Rendimiento: 290 mg. MS-ES!:
[M+H]" = 551/553

La reaccién del producto del ejemplo 38b (50 mg) con metilcloroformoato (8 pi) en

. la presencia de DIPEA (47 ul) se desarrolla de acuerdo con el método descrito en

el ejemplo 22. El residuo se purifica por HPLC preparativo (10 - > 90%
acetonitrilo). Rendimiento: 17 mg. MS-ESI: [M+H]" = 609/611; HPLC anal.. Ta=
13.82 min (diastl), Ta= 14.08 min (diast2) (método 5). Indice Diast: 7:2

Ejemplo 39
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4-(3_-Bromo-5-etoxi-4- {3 — [1H-imidazol-4-iimetil)-

metil-5~oxo-7-propil-1 ,4,5,6,7,8—hexahidmuinolina-s-carbonitg ilo

Una mezcla del producto del ejemplo lc (100 mg), 1H-imidazol-4-carbaldehido (21
mg), NaCNBH, (25 mg) y acido acético (114pul) en metanol (3 ml) se agita durante
18 h. La mezcla de reaccion se diluye con acetato de etilo, se lava con sat.

NaHCO; y solucién salina. La capa organica se separa, se seca (MgSQ,), se filtra

'y se concentra in vacuo. El residuo se purifica por HPLC preparativo (40 - > 100%

acetonitrilo). Rendimiento: 13 mg. MS-ESI: [M+H]* = 550.2/552.2; HPLC anal.: Ta=
7.27 min (método 1). Indice Diast: 4:1.

.Ejemplo 40

etoxi-fenoximetil]-N-(2-metoxi-etil)-bencenosulfonamida

(a),_cloruro 4 - bromometil-bencenosulfonilo

A 20° C benzoilo peréxido (600 mg) se agrega a una suspensién de cloruro 4-
metil- bencenosulfonilo (9.5 @) y N-bromosuccinimida (8.9 g) en 1,2-
dicloropropano-(60 mi). La mezcla de reaccién se agifa a 50° C durante 2 h. La
mezcla de reaccién se concentra y el compuesto del titulo se obtiene como un

sélido blanco después de la recristalizacion del heptano. Rendimiento: 2.26 g.

(b). 4-Bromometil-N-(2-metoxi-etil)-bencenosulfonamida

PCT/EP2006/061972 ] %
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A 20° C trietilamina (61 mg) se agrega a una solucién del producto del ejemplo 40a
(135 mg) en dietil éter (2 mi). Después de 5 minutos, se agrega 2-metoxi-etilamina
(37 mg). La mezcla de reaccion se agita a 20° C durante 3h y se concentra in
vacuo. El residuo se disuelve en diclorometano (20 ml) y se lava varias veces con
sat. NaHCO;. La fase organica se separa, se seca (MgSOy) y se concentra in
vacuo. El producto del titulo se obtiene como aceite marron. Rendimiento: 120 mg.

MS-ESI: [M+H]" = 308/310.

(c). 4-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1.4.5,6.7,8-hexahidro-quinolin-_4-

iI)—6?etoxi-fenoximetiI]-N-(2-metoxi—etil)-bencenosulfonamida

t 20° C una solucién del producto del ejemplo 40b (120 mg) en DMF (3 mi) se
agrega a una suspension del producto de 30a (222 mg), K2COs (200 mg) y Ki (10
mg) en DMF (7 ml). La mezcla de reaccion se agita a 20° C durante 16 h y se
vierte en 10 ml sat. NaHCO3; y se extrae con acetato de etilo. La capa organica se
concentra, se disuelve en diclorometano y se lava con agua, se seca (MgS0,) y se
concentra in vacuo. El producto del titulo se obtiene via HPLC preparativo
(0—90% de CHiCN, 0.1% de TFA). Rendimiento: 22 mg. MS-ESI: [M+H]" =
612161 A; HPLC anal.: Ta= 21.31 min (método T). Indice Diast: 4:1

Ejemplo 41

etoxi-fenoximetil]-N,N-dietil-bencenosulfonarmida

(a) . 4-Bromometil-NJV-dietil-bencenosulfonamida



10

15

20

25

WO 2006/117368 82

El compuesto del titdlo se obtiene analogamente al ejemplo 40 b, partiendo de

dietilamina (37 mg) y el producto del ejemplo 40a (135 mg). Rendimiento: 122 mg.

Rf (acetato de etilo/heptano (111, vV)) = 0.45. MS-ESI: [M+H]* = 306/308.

il)-6-etoxi-fenoximetif]-N.N-dietil-bencenosulfonamida

El compuesto del titulo se obtiene analogamente al ejemplo 40 ¢, partiendo del

producto del ejemplo 41a (122 mg) y el producto del ejemplo 30a (222mg).

Rendimiento: 79 mg. MS- ESI: [M+H]" = 670/672; HPLC anal.: Rt= 26.63 min
(diasti), 26.93 min (diast2) (método T). Indice Diast: 4:1

Ejemplo 42

il toxi-fenoximetill-fenill-metanosulfonamida

La Sulfonilacion del producto del ejemplo lc (100 mg) con cloruro de
ﬁletanosulfonilo (15 ul) se desarrolla de acuerdo con el método descrito en el
ejemplo 28. Rendimiento: 46 mg. MS-ESI: [M+H]' = 628/630; HPLC anal: Ta=
20.78 min (diastl), Ta= 21.01 min (diast2) (método 2). Indice Diast: 4:1

Ejemplo 43

pctER200si0619T2 [ FO
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La Sulfonilacion del producto del ejemplo Ic (100 mg) con cloruro de tiofeno-2-
sulfonilo (36 pl) se desarrolia de acuerdo con el método descrito en el ejemplo 28.
Rendimiento: 70 mg. MS-ESI: [M+H]" = 696.2/698.2; HPLC anal.: Ta= 23.75 min

(método 2). Indice Diast: 4:1 Ejemplo 44

éster__de isopropilo _de dcido 4-[2-Bromo-4-(3-ciano-2-metil-5-0x0-7-propil-

1.4.5,6.7.8-hexahidro-quinolin-4-il)-6-etoxi-fenoximetil}-bencenosulfénico

(a). éster de isopropilo de acido Tolueno-4-sulfénico

A 0° C, 4-metil-bencenosulfonilo cloruro (3.8 g) se agrega a una solucion de 2-
propanol (6.12 ml) en piridina (6.6 ml). La mezcla de reaccion se agita a 0° C
durante 2 h y luego a 20° C durante 16 h. La mezcla de reaccioén se vierte en agua
(150 ml) y se extrae con diclorometano. Las fases organicas combinadas se lavan
con HCl acuoso al 3M y sat. NaHCO,;. Después de secado (MgSO,) y se
concentra in vacuo, el producto del titulo se obtiene como a aceite amarillo palido.

Rendimiento: 2.89 g. MS-ESI: [M+H]" = 215.

(b). éster de isopropilo de acido 4-Bromometil-bencenosulfénico

A 20° C benzoilo peréxido (48 mg) se agrega a una solucion del producto del
éjemplo 44a (956 mg) y N-bromosuccinimida (712 mg) en deuterocloroformo (5
ml). La mezcla de reaccion se agita a 80° C durante 3 h. La mezcla de reaccion se
vierte en 20 mL de sat. NaHCO3 y se extrae varias veces con diclorometano. Las
capas organicas combinadas se secan (MgSO,) y se concentra in vacuo. El

producto del titulo se obtiene como un aceite amarillo pélido. Rendimiento: 1.08 g.
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1 ,4,5_,5 7.8-hexahidro-quinolin- 4-i|)—Geetgxi_—fgnoximetiI]-benoenosulfbnico

| El compuesto del titulo se obtiene anélo_gamente al ejemplo 40¢, partiendo del

producto del ejemplo 44b (293 mg) y el producto de ejemplo 30a (400 mg).
Rendimiento: 38 mg. MS-ESI: [M+H]" = 657/659; HPLC anal.: Ta= 22.64 min
(diastl), Ta= 22.64 min (diast 2) (método 2). Indice Diast: 10:1

Ejempl»o 45

gtoxi-fenoximetill-N-metil-bencenosulfonamida

(a). cloruro 3 - bromometil-bencenosulfonilo

El compuesto del titulo se obtiene andlogamente al ejemplo 40a, partiendo de

cloruro  3-metil- bencenosulfonilo (8.5 g), N-bromosuccinimida (8.9 g) vy

benzoilpéréxido (600 mg) en deuterocloroformo (20 ml) como el disolvente.

Rendimiento: 3.1 g.
(b). &Brgmométil—Nﬁ etil-bencenosulfonamida
El compuesto del titulo se obliene analogamente al ejemplo 40b, partiendo de

metilamina (105 mg) y el producto del ejemplo 45a (269 mg) y el producto del
ejemplo 30a (200 mg). Rendifniento: 220 mg. MS-ESI: [M-Me] = 250/252

PCT/EP2006/061972 /@Z
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' il)-6-etoxi~fenoximetiI]—N-metil-bencenosulfonamid_a

El compuesto del titulo se obtiene andlogamente al ejemplo 40 c, pértiendo del
producto del ejemplo 45b (220 mg) y el producto del ejemplo 30a (200 _mg).
Rendimiento: 17 mg. MS-ESI: [M+H]" = 628/630; HPLC anal.. Ta= 20.7 min

(diastl), Ta= 20.7 min (diast2) (método 2). Indice Diast; 10:1

Ejemplo 46

propil-1.4.5,6.7.8-hexahidro-quinolina-3-carbonitrilo

(a). 4-(3-Bromometil-bencenosulfonil)-morfolina

El compuesto del titulo se obtiene analogamente al ejemplo 40 b, partiendo de

morfolina (137 pl), y el producto del ejemplo 45a (269 mg). Rendimiento: 280 mg.

propil-1,4,5.6.7.8-hexahidro-quinolina-3-carbonitrilo

El compuesto del titulo se obtiene andlogamente al ejemplo 40c, partiendo del
producto del ejemplo 46a (280 mg) y el producto del ejemplo 30a (200 mg).
Rendimiento: 63 mg. MS-ESI: {M+H]" = 684/686; HPLC anal.: Ta= 22.84 min
(método 2). Indice Diast: 10:1

Ejemplo 47
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Acido _4-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5.6,7,8-hexahidro-quinolin-
4-il)-6-etoxi-fenoximetill -bencenosulfénico

A 20° C una solucion de Kl (91 mg) en agua (0.5 ml) se agrega a una solucion del
producto del ejemplo 44c (37 mg) en acetona (0.5 mi). La mezcla de reaccion se
agitaa60° C dﬁrante 16 h y se vierte en agua (15 mi). Después de la evaporacion
de la acetona, la-mezcla de reaccion se extrae varias veces con diclorometano.
Las fases organicas combinadas se secan (MgSO,) y se concentran. El producto
del titulo se obtiene via HPLC preparativo (0—90% de CHiCN, 1% de TFA).
Rendimiento: 7 mg. MS-ESI: [M+H]" = 617/615; HPLC anal.: Ta= 14.31 min
(diastl), Ta= 14.65 min (diast2) (método 2). indice Diast: 6:4 (HPLC)

Ejemplo 48

N-{4-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1.4.5.6.7.8-hexahidro-quinolin- _4-
i)-8-etoxi-fenoximetill-fenil}-metanaosulfonamida

(a). Acido (4-Hidroximetil-fenil)-carbamico ester 9H-fluoren-9-ilmetilo

Una mezcla de (4-amino-fenil)-metanol (500 mg), Fmoc-Cl (1.2 g) y piridina (1 ml)
en TNF (15 ml) se agita durante 1 h. La mezcla de reaccion se diluye con acetato
de etilo y se lava con agua. La capa organica se separa, se seca (MgS0,), se filtra
y se concentra in vacuo. El residuo se recristaliza a partir de diclorometano.

Rendimiento: 470 mg. MS-ESI: [M+n]" = 346.

(b). acido (4-Clorometil-fenil)-carbamico ester 9H-fluoren-9-iimetilo




10

15

20

25

!
WO 2006/117368 87 PCT/EP2006/061972 / ? d

533

Cloruro de tionilo (1.03 mi) en diclorometano (5 ml) se agrega en forma de gotas a
una solucién del producto del ejemplo 48a (460 mg) en diclorometano (10 mli).
Luego se agita durante 2 h, la mezcla de reacciéon se concentra in vacuo.

Rendimiento: 476 mg. Rf = 0.75 (acetato de etilo/heptano = 1/2 (viv)

(c). &cido {4-[2-Bromo-4-(3-ciano-2-metil-5-ox0-7-propil-1,4,5,6.7.8-hexahidro-quin-

Una mezcla del producto del ejemplo 48b (100 mg), el producto del ejemplo 30a
(122 mg) y KoCO3 (114 mg) en DMF (5 ml) se agita durante 4 h. La mezcla de
reaccion se diluye con acetato de etilo y se lava con agua y solucion salina. La
capa organica se separa, se seca (MgSQ,), se filtra y se concentra in vacuo.

Rendimiento: 233 mg MS-ESI: [M+H]" = 772.4 [774 .4

(d). 4-{4-(4-Amino-benciloxi

1.4.5.6.7,8-hexahidro-guinolina-3-carbonitrilo Piperidina

(335 pl) en diclorometano (5 ml) se agrega en forma de gotas a una solucion de}
producto del ejemplo 48c (223 mg) en diclorometano (5 ml). Luego se agita
durante 2 h, la mezcla de reaccién se concentra in vacuo. El residuo se
cromatografia en gel de silice en acetato de etilo/heptano = 1/4 (viv) como el

eluyente. Rendimiento: 55 mg. MS-ESI: [M+H]" = 550.2/552.2

olin-4-i)-6-etoxi-fenoximetil]-fenil}-metanosulfonamida
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Metanosulfonilo cloruro (8 ul) y piridina (21 pl) se agregan a una solucién del
producto del ejemplo 48d (50 mg) en diclorometano (2 ml). Luego se agita durante
2 h, la mezcla de reaccion se diluye con acetato de etilo y se lava con agua, La
capa organica se separa, se seca (MgSQs), se filtra y se concentra in vacuo. El
residuo se purifica por HPLC preparativo (10 — 100% acetonitrilo). Rendimiento:

11 mg. MS-ESI: [MH-H]" = 628/630; HPLC anal.: Ta= 19.78 min. Indice Diast: 8:1

Ejemplo 49

N-{2-[2-Bromo-4-(3-ciano-2-metil-5-0x0-7-propil-1.4,5,6,7.8-hexahidro-quinolin- _4-
iN-6-metoxi-fenoximetil1-fenil}-metanosulfonamida

i-2-metil-5-oxo-7-propil-1.4.5, _ 6.7.8-

hexahidro-guinolina-3-carbonitrilo

El compuesto del titulo se obtiene analogamente al ejemplo Ib, partiendo de 3-
Bromo-4- hidroxi-5-metoxi-benzaldehido (3.0 g). 3-aminocrotonitrilo (1.08 g) y 5-
propilciclohexano-1,3-diona (1.98 g). Rendimiento: 4.8 g. MS-ESI: [MH-H]" =
431/433.

(b). 4-[3-Bromo-5-metoxi-4-(2-nitro-benciloxi)-fenil1-2-metil-5-oxo-7-propil- _1.4.5,
6,7, 8-hexahidro-quinolina-3-carbonitrilo

El compuesto del titulo se obtiene analogamente al ejemplo 30b, partiendo de 1-
bromometil-2-nitro-benceno (200 mg) y el producto del ejemplo 49a (400 mg).
Rendimiento: 384 mg. MS-ESI: [MH-H]" = 566/568; HPLC anal.: Ta= 24.50 min
(diastl), Ta= 24.95 min (diast2) (método 2). Indice Diast: 10:1

30
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6.7, 8-hexahidro-quinolina-3-carbonitrilo

El compuesto del titulo se obtiene andlogamente al ejemplo 19c, partiendo del
producto del ejemplo 49b (300 mg). Rendimiento: 289 mg. MS-ESI: [M+H]" =
536/538; HPLC anal.: Ta= 17.45 min (diastl), Ta= 17.91 min (diast2) (método 2).
indice Diast: 10:1

(d).
olin-4-il)-6-metoxi-fenoximetill-fenil}-metanosulfonamida

El compuesto del titulo se obtiene analogamente al ejemplo 28, partiendo del
producto del ejemplo 49¢ (100 mg) y cloruro metanosulfonilo (20 ul). Rendimiento:

61 mg. MS-ESI: [M+H]" = 614/616; HPLC anal.: Ta= 22.20 min (método T). Indice
Diast: 15:1

Ejemplo 50

(a). ester de alilo de acido (4-Hidroximetil-fenil)-carbamico

Alloc-Cl (537 g) en diclorometano (5 ml) se agrega en forma de gotas a una
solucion de (4- amino-fenil)-metanol (500 mg) y piridina (5 ml) en diclorometano (5

mi). Luego se agita durante 2 h, la mezcla de reaccién se diluye con diclorometano
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y se lava con agua. La capa organica se separa, se seca (MgSO,), se fitra y )e
concentra in vacuo. El compuesto del titulo (243 mg) se obtiene mediante
recristalizacion de diclorometano. El licor madre se cromatografia en gel de silice
en acetato de etilo/heptano = 1/1 (v/v) como el eluyente proporciona otros 245 mg

del compuesto del titulo. Rendimiento: 488 mg.

(b). éster de alilo de acido (4-Clorometil-fenil)carbamico

El compuesto del titulo se prepara analogamente al ejemplo 48b partiendo del
producto del ejemplo 50a (480 mg) y cloruro de tionilo (1.7 mi). El residuo se
cromatografia en gel de silice en acetato de etilo/heptano = 1/1 (viv) como el

eluyente. Rendimiento: 310 mg.

(). éster de alilo de 4acido_ {4-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-

E! compuesto del titulo se prepara analogamente al ejemplo 48c partiendo del
producto del ejemplo 50b (300 mg) y el producto del ejemplo 30a (593 mg).
Rendimiento: 333 mg. MS-ESI: [M+H]" = 634.4/636.4; HPLC anal.: Ta= 24.99 min
(método T).

Ejemplo 51

7-propil-1,4.5.6,7.8-hexahidro-quinolina-3-carbonitrilo

(a). 1 -Metanosulfonil- 1H-pirrol-2-carbaldehido
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Una solucién de pirrol-2-carboxialdehido (500 mg) en THF (5 ml) se agrega a una
suspensién de NaH (252 mg, 60% dispersion en aceite) en THF (15 ml). Luego se
agita durante 15 min, una solucién de cloruro de metanosulfonilo (570 pl) en THF
(5 ml) se agrega en forma de gotas. Luego se agifa durante 1 h, agua (25 mi) se
agrega y el THF se evapora. El residuo se diluye con diclorometano y se lava con
agua, sat. NaHCO; y solucion salina. La capa organica se separa, se seca
(MgSO0,), se filtra y se concentra in vacuo. El residuo se cromatografia en gel de
silice en acetato de etilo/heptano = 1/1 (v/v) como el eluyente. Rendimiento: 265

mg.

(b). (1 -Metanosulfonil- 1H-pirrol-2-i)- metanol

A 0°C LiBH, (1.15 mi, 2.0M en THF) se agrega en forma de gotas a una solucion
del producto del ejemplo 51a (265 mg) en dietil éter (10 ml). Después de agitar a
0° C durante 30 min, agua (2 ml) y acido acético (2 mi, 10% en agua) se agregan.
La capa de agua se separa y se extrae con diclorometano. La capa organica se
lava con agua y solucion salina, se separa, se seca (MgSQ,), se filtra y se

concentra in vacuo. Rendimiento: 205 mg.

(c). 2-Clorometil- 1 -metanosulfonil- 1H-pirrol

Al cloruro de metanosulfonilo a 0°C (136 i) se agrega en forma de gotas a una
solucion del producto del ejemplo 51b (205 mg) y DIPEA (307 yl) en diclorometano
(6 mi). Luego se agita durante 30 min, la mezcla de reaccion se diluye con

diclorometano (30 ml) y se lava con ice agua (30 ml), 10% HCI (30 ml) y sat.



5

10

15

20

25

WO 2006/117368 92 PCT/EP2006/061972

NaHCO;. La capa organica se separa, se seca (MgSO,), se filtra y se concentra\v

vacuo. Rendimiento: 252 mg.

oxo-7-propil-1.4.5.6.7.8-hexahidro-quinolina-3-carbonitrilo

Alquilacién del producto del ejemplo 30a (539 mg) con el producto del ejemplo 51c
(252 mg) se desarrolla de acuerdo con el método descrito en el ejemplo la. El
residuo se purifica por HPLC preparativo (40 — 100% acetonitrilo). Rendimiento:
363 mg. MS-ESI: [M+n]" = 602.4/604.4; HPLC anal.: Ta= 15.53 min (diastl), Ta=
15.99 min (diast2) (método 1). Indice Diast: 11:1

Ejemplo 52

N-[2-Bromo-4—(3-ciano-2-metil-5-oxo-7spropil-1, 4, 5, 6, 7,8-hexahidro-quinolin-4-

il)-6-etoxi-fenil}-2-nitro-benzamida
(a). 3 -Etoxi-4-nitro-benzaldehido

A 20° C yodoetano (3.78 g) se agrega a una suspension de K2COs (1.09 g) y 3-
hidroxi-4-nitro-benzaldehido (1.0 g) en DMF (5 mi). La mezcla de reaccion se agita
a 70° C durante 18 h, se vierte en agua y luego se extrae con acetato de etilo. Las
fases organicas se combinan, se seca (MgSO,) y se concentra in vacuo. El
producto del titulo se obtiene como un sélidb amarillo. Rendimiento: 1.17 g. MS-

ESE [M+H]* = 196.

//{’a
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S-carbonitrilo

El compuesto del titulo se obtiene analogamente 'al ejemplo Ib, partiendo del
pfoducto_ del ejemplo 52a (1.16 g), 3-aminocrotonitriio (502 mg) y S-
propilciclohexano-1,3- diona (920mg). Rendimiento: 1.24 g. MS-ESI: [M+H]" = 396,

(c).
quinolina-3-carbonitrilo

El compuesto del titulo se obtiene andlogamente al ejemplo 19¢ partiendo del

producto del ejemplo 52b (1.2 g). Rendimiento: 1.1 g. MS-ESL: [M+H]" = 366.

(d).
hidro-quinolina-3-carbonitrilo

A 0° C una solucion de bromo (56 pl) en diclorometano (5 ml) se agrega
lentamente a una mezcla del producto del ejemplo 52¢ (365 mg) y acetato de
sodio (89 mg) en acido acético (10 ml) y diclorometano (5 ml). La mezcla de
reaccion se agita a 0° C durante 1 h, se vierte en agua y luego se extrae con
diclorometano. Las fases organicas se combinan, se secan (MgSQs) y seé
concentran in vacuo. El compuesfo del titulo se obtiene después de cromatografia
de columna flash (gel de silice, acetato de efilo/heptano (1/4, viv), Ry = 0.55).
Rendimiento: 1.17 g. MS-ESI: [M+H]* = 444/448.

il toxi-fenill-2-hitro-benzamida
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Al cloruro de 2-nitro-benzoilo a 20° C (125 mg) se agrega lentamente a una
solucién del producto del ejemplo 52d (200 mg) y N,N-dimetilanilina (172 ul) en
THF (5 ml). La mezcla de reaccion se agita a 20° C hasta conversion total y .Iuegc
se vierte en sat. NaHCO; y se extrae con acetato de etilo. Las fases organicas se
combinan, se secan (MgSQ,) y se concentran in vacuo. El compuesto del titulo se
obtiene mediante recristalizacién de -acetonitrilo. Rendimiento: 37 mg. MS-ESI:

[M+H]" = 593/595; HPLC anal.: Ta= 17.98 min (método T).

Ejemplo 53

metil-5-0x0-7-propil-1 4.5 .6.7,8-hexahidro-quinolina-3-carbonitrilo

(a). 1_-Triflucrometanosulfonil- IH-pirrol-2-carbaldehido

A -78°C y bajo una atmdsfera de nitrégeno, anhidrido trifluorometanosulfénico (3.2
ml) se agrega en forma de gotas a una solucién de pirrol-2-carboxialdehido (1 g) y
DIPEA (3.67 mi) en diclorometano (100 ml). Luego se agita durante 5 min a -78°C,
la mezcla de reaccion se vierte en sat. NaHCO; (200 ml) y se extrae con
diclorometano. La capa organica se separa, se lava con agua, se seca (MgSQ,),
se filtra y se concentra in vacuo.y El residuo se cromatografia en gel de silice en

acetato de etilo/heptano = 2/1 (viv) como el eluyente. Rendimiento: 675 mg.

(b). (1 -Trifluorometanosulfonil- 1H-pirrol-2-il)-metanol
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El compuesto del titulo se obtiene andlogamente al ejemplo 51b partiendo del

producto del ejemplo 53a (300 mg). Rendimiento: 361 mg

(c). 2-Clorometil- 1 -trifluorometanosuifonil- 1H-pirrol

El compuesto del titulo se obtiene analogamente al ejemplo 51¢ partiendo del

producto del ejemplo 53b (361 mg). Rendimiento: 391 mg

(d). 3-Bromo-5-etoxi-4-(1-trifluorometanosulfonil-1H-pirrol-2-ilmetoxi)-benzal-

dehido

La Alquilacion de 3-bromo-5-etoxi-4-hidroxi benzaldehido (387 mg) con el producto
del ejemplo 53¢ (391 mg) se desarrolla de acuerdo con el método descrito en el
ejemplo la. El residuo se cromatografia en gel de silice en acetato de etilo/heptano

= 3/1 (viv) como el eluyente. Rendimiento: 208 mg. MS-ESI: [M+n]" = 456.2/458.2

(e). 4-[3-Bromo-5-etoxi-4-(1-trifluorometanosulfonil-1H-pirrol-2-ilmetoxi)- _fenif]-2-

metil-5-oxo-7-propil-1.4,5.6.7.8-hexahidro-quinolina-3-carbonitrilo

El compuesto del titulo se obtiene andlogamente al ejemplo Ib partiendo del
producto del ejemplo 53d (208 mg). El residuo se purifica por HPLC preparativo
(20 — 100% acetonitrilo). Rendimiento: 166 mg. MS-ESI: [M+n]* = 656.2/658.2;

HPLC anal.: Ta= 23.99 min (diastl), Ta= 24.47 (diast.2) (método 1). indice Diast;
5:1.

Ejemplo 54
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4-[2-Bromo-4-(3-ciano-2-metil
etoxi-fenoximetil]-N-metil-benzamidina

(@). 4-]3-Bromo-4-(4-ciano-benciloxi)-5-etoxi-fenill-2-metil-5-oxo-7-propil-  1.4.5,

6.7.8-hexahidro-quinolina-3-carbonitrilo

La Alquilaciéon del producto del ejemplo 30a (2.5 g) con a-bromo-p-tolunitrilo (1.21

g) se desarrolla de acuerdo con el método descrito en el ejemplo 30b. La mezcla

de reaccién se vierte en agua y se filtra sobre decalita. El residuo se lava con agua

en diclorometano. La capa orgdnica se separa, se lava con agua y solucion salina,
se seca (MgSO,), se filtra y se concentra in vacuo. El residuo se cromatografia en
gel de silice en acetato de etilo/heptano = 3/1 (v/iv) como el eluyente. Rendimiento:

2.6 g. MS-ESI: [M+H]" = 560 /562

(b). éster de etilo de 4cido 4-[2-Bromo-4-

1.4.5.6.7.8-hexahidro-quinolin- 4-il)-6-etoxi-fenoximetill-benzimidico

HCI (g) se burbujea a través de una solucién del producto del ejemplo 54a (1.5 g)
en etanol (10 ml) durante 2 h. Después de la adicion al agitar durante 2 h, la

mezcla de reaccion se concentra in vacuo. Rendimiento: 1.62 g.

(b). 4-[2-Bromo-4-(3-ciano-2-metil-5-0xo-7-propil-1.4.5.6.7.8-hexahidro-quinolin-_4-

i-6-etoxi-fenoximetil]-N-metil-benzamidina

Una mezcla del producto del ejemplo 54b (180 mg), metilamina (126 ul, 8 M en
EtOH) y trietilamina (126 ul) en etanol (1 ml) se agita durante 54 h. La mezcla de

reaccion se concentra in vacuo. El residuo se purifica por HPLC preparativo (10 —
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90% acetonitrilo. 0.1% de TFA). Rendimiento: 56.5 mg (como sal TFA). MS-ES:
[M+H]" = 591/593; HPLC anal.: Ta= 17.8 min (método 4).

Ejemplo 55

Ester _de_ terc-butilo de dcido 2-

1,4.5.6.7.8-hexahidro-quinolin-4-il)-6-etoxi-fenoximetill -pirrol- 1-carboxilico

(a). éster terc-butilo de &cido 2-Formil-pirrol-1-carboxilico

Bocilacién de pirrol-2-carboxialdehido (750 mg) en la presencia de NaH (410 mg,
60% dispersion en aceite) y Boc-On (2.72 g) se desarrolla de acuerdo con el
método descrito en el ejemplo 51a. El residuo se cromatografia en gel de silice en

acetato de etilo/heptano = 2/1 (v/iv) como el eluyente. Rendimiento: 196.2 mg.

(b). éster terc-butilo de acido 2-Hidro$dmetil—g' ifrol-‘lgrboxﬂico

Reduccién del producto del ejemplo 55a (500 mg) con LiBH, se desarrolla de
acuerdo con el método descrito en el ejemplo 51b. El residuo se cromatografia en

gel de silice en acetato de etilo/heptano = 2/1 (v/v) como el eluyente. Rendimiento:
t

350 mg.

(c). éster terc-butilo de acido 2-Metanosulfoniloximetil-pirrol-1-carboxilico

La Sulfonilacion del producto del ejemplo 55b (350 mg) con cloruro de
metanosulfonilo (210 ul) se desarrolla de acuerdo con el método descrito en el

ejemplo 51c. La mezcla de reaccion se lava con agua, sat. NaHCO; y solucién



10

15

20.

25

WO 2006/117368 98

salina. La capa organica se separa, se seca (MgSO,), se filtra y se concentra in

vacuo. Rendimiento: 487 mg.

La Alquilacién del producto de!l ejemplo 30a (787 mg) con el producto del ejemplo

55¢ (487 mg) se desarrolla de acuerdo con el método descrito en el ejemplo la. El
residuo se purifica por HPLC preparativo (20 — 100% acetonitrilo). Rendimiento:
61 mg. MS-ESI: [M+H]" = 624.2/626.2; HPLC anal.: Ta= 29.35 min (diastl), Ta=
29.70 min (diast2) (método 2). Indice Diast: 4:1.

Ejemplo 56

1,4,5.6,7.8-hexahidro-quinolina-3-carbonitrilo

A 20° C piridina-3-carbaldehido (210 pl) se agrega a una solucién del producto del
ejemplo 52d (100 mg) y acido acético (127 yl) en metanol (4 mi). La mezcla de
reaccion se agita a 20° C durante 16 h y luego se agrega NaCNBH, (142 mg). La
reacciéon se agita a 20° C durante 24 h, se vierte en agua y se extrae con acetato
de etilo. El producto del titulo se obtiene via HPLC preparativo (0—90% de
CHiCN, 0.1% de TFA). Rendimiento: 27 mg (como sal TFA). MS-ESI: [M+H]" =
535/537; HPLC anal.: Ta= 8.56 min (método 2).

Ejemplo 57

PCT/EP2006/061972 % ‘
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4-[3-Bromo-5-etoxi-4-(2-nitro-bencilamino)-fenil}-2-metil-5-oxo-7-propil- 1.4
6.7.8-hexahidro-quinolina-3-carbonitrilo

El compuesto del titulo se obtiene analogamente al ejemplo 56, partiendo de 2-
nitro- benzaldehido (1.93 g) y el producto del ejemplo 52d (570 mg). El residuo se
purifica por HPLC preparativo (0—90% de CH;CN). Rendimiento: 610 mg. MS-
ESI: [M+H]" = 579/581: HPLC: Ta= 24.35 min (diastl), Ta= 24.85 min (diast2)
(método 2). indice Diast: 9:1 (HPLC)

Ejemplo 58

N-(2-{[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1.4,5,6.7,8-hexahidro-guinolin- 4-
il)-6-etoxi-fenilaminol-metil}-fenil)-metanosulfonamida

(a). 4-J4-(2-Amino-bencilamino)-3-bromo-5-etoxi-fenil]l-2-metil-5-oxo-7-pro- _ pyl-

1,4.5.6.7.8-hexahidro-quinolina-3-carbonitrilo

El compuesto del titulo se obtiene analogamente al ejemplo 19c, partiendo del

‘producto del ejemplo 57 (550 mg). Rendimiento: 510 mg. [M+H]" = 549/551.

(b).  N-(2-{r2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1.4.5,6,7,8-hexahidro-quin-
olin-4-il)-6-etoxi-fenilaminol-metil}-fenil)-metanosulfonamida

El compuesto del titulo se obtiene analogamente al ejemplo 28, partiéndo del
producto del ejemplo 58a (130 mg) y cloruro de metanosulfonilo (20 pi).
Rendimiento: 31 mg. MS-ESI: [M+H]" = 627/629; HPLC anal.: Ta= 20.82 min
(diastl), Ta= 21.35 min (diast2) (método 2). Indice Diast: 4:1 (HPLC)
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Ejemplo 59

éster de metilo de acido (3-{r2-Bromo-4- ‘

hexahidro-quinolin-4-il)-6-etoxi-fenilaminol-metil}-fenil)-carbamico

ill-2-metil-5-oxo-7-propil- _1.4,5,

6.7 .8-hexahidro-quinolina-3-carbonitrilo

El compuesto del titulo se obtiene analogamente al ejemplo 56, partiendo de 3-
nitro- benzaldehido (1.93 g) y el producto del ejemplo 52d (570 mg). Rendimiento:
630 mg. MS- ES: [MH-H]" = 579/581; HPLC anal.: Ta= 23.91 min (diastl), Ta=
24.32 min (diast2) (método T). Indice Diast: 6:1 (HPLC)

(b).

1,4.5.6.7.8-hexahidro-guinolina-3-carbonitrilo

El compuesto del titulo se obtiene analogamente al ejemplo 19¢, partiendo del

producto del ejemplo 59a (570 mg). Rendimiento: 510 mg. [MH-H]* = 549/551.

(c). éster de metilo de &acido (3-{f2-Bromo-4-(3-ciano-2-metil-5-0x0-7-propil-

El compuesto del titulo se obtiene analogamente al ejemplo 25, partiendo del
producto del ejemplo 59b (130 mg) y metilcloroformato (24 ul). Rendimiento: 29
mg. MS-ESI: [MH-H]" = 607/609; HPLC anal.: Ta= 17.89 min (método 2). Ejemplo
60

PCT/EP2006/061972 ( %
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compuesto con é&cido clorhidrico 2-[2-Bromo-4-~(3-ciano-2-metil-5-0x0-7-propil-

6.7.8-hexahidro-quinolina-3-carbonitrilo

La Alquilacién del producto del ejemplo 30a (2.5 g) con a-bromo-o-tolunitrilo (1.21

g) se desarrolla de acuerdo con el método descrito en el ejemplo 54a.

Rendimiento: 2.44 g. MS- ESI: [MH-H]" = 560/562

(b.) compuesto con acido clorhidrico 2-[2-Bromo-4-(3-ciano-2-metil-5-0xo-7-propil-

1.4,5.6.7.8-hexahidro-quinolin- 4-il)-6-etoxi-fenoximetill-benzamidina;

HCI (g) se burbujea a través de una solucion del producto del ejemplo 60a (200
mg) en etanol (1 ml) durante 1 h. Después de la adicién al agitar durante 2
semanas, la mezcla de reaccién se concentra in vacuo. El residuo se disuelve en
etanol y NH,OAc (83 mg) se agrega. L.uego se agita durante 18 h, la mezcla de
reaccion se concentra in vacuo. El residuo se cromatografia en gel de silice en
acetato de etilo/heptano = 1/1 (viv) como el eluyente. Rendimiento: 17.4 mg (HCI-

salt). MS-ESI: [M+H]* = 577/579; HPLC anal.: Ta= 16.8 min (diastl) (método 4).

Ejemplo 61

propil-1.4,5.8,7.8-hexahidro-quinolina-3-carbonitrilo
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(a).
6.7.8-hexahidro-quinolina-3-carbonitrilo

Alquilacién del producto del ejemplo 30a (2.5 g) con a-bromo-m-tolunitrilo (1.21 g)
se desarrolla de acuerdo con el método descrito en el ejemplo 54a. Rendimiento:

2.6 g. MS- ESI: [M+H]" = 560 /562

El compuesto del titulo se prepara analogamente al ejemplo 54b, partiendo del

producto del ejemplo 61a (1.5 g). Rendimiento: 1.62 g.

0x0-7-propil-1,4,5,6,7,8-hexahidro-quinolina-3-carbonitrilo

El compuesto del titulo se prepara andlogamente al ejemplo 54c¢, partiendo del
producto del ejemplo 81b (180 mg) y morfolina (77.8 mg). Rendimiento: 86.7 mg
(como sal TFA). MS-ESI: [M+H]* = 647/649; HPLC anal.: Ta= 17.7 min (método 4).

Ejemplo 62

ropil-1,4.5.6,7.8-hexahidr inolina-3-carbonitrilo
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2,4-Dinitro-bencenosulfonilo cloruro (3.2 g) y piridina (3.8 ml) se agregan a una
solucién del producto del ejemplo 19¢ (5 g) en diclorometano (30 ml). Después de
agitar durante 3 h, la mezcla de reaccion se vierte en agua y se acidifica con 2N
HCI. La capa organica se separa y se lava con sat. NaHCOj3 y solucién salina. La
capa organica se separa, se seca (MgSO,), se filtra y se concentra in vacuo. El
residuo se cromatografia en gel de silice en acetato de etilo/heptano = 1/2 (viv)

como el eluyente. Rendimiento: 5 g. MS-ESI: [M+H]" = 780.2/782.2

olin-4-il)-6-etoxi-fenoximetil)-fenil}-N-ciclopropilmetil-2,4-dinitro-

bencenosulfonamida

Diisopropilazodicarboxilato (102 pl) se agrega en forma de gotas a una solucién
del producto del ejemplo 62a (200 mg), ciclopropanometanol (38.2 mg) y
trifenilfosfina (134 mg) en THF (6 mi). Luego se agita durante 10 min, la mezcla de
reaccion se concentra in vacuo. El residuo se cromatografia en gel de silice en
acetato de etilo/heptano = 1/2 (v/v) como el eluyente. Rendimiento: 158 mg. ESI-

MS: [M+H]" = 834.4/836.4

(c). 4{3-Bromo-4-[2-(ciclopropilmetil-amino)-benciloxil-5-etoxi-fenil}-2- metil-5-oxo-

7-propil-1,4.5,8,7.8-hexahidro-quinolina-3-carbonitrilo

Una mezcla del producto del ejemplo 62b (158 mg) y propilamina (200 pl) en
diclorometano (10 ml) se agita durante 1 h. La mezcla de reaccidén se concentra in

vacuo y el residuo se purifica por HPLC preparativo (10—90% de CHsCN).
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Rendimiento: 72 mg. MS-ESI: [M+H]" = 604.4/606.4; HPL.C anal.: Ta= 21.8 min
(diastl), Ta= 22.39 min (diast2) (método 1). fndice Diast: 6:1

Ejemplo 63

propil1.4.5.6,7.8-hexahidro-guinolina-3-carbonitrilo

(a). N-{2-{2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1.4.5 6,7.8-hexahidro-quin-

El compuesto del titulo se obtiene analogamente al ejemplo 62b, partiendo del
producto del ejemplo 62a (200 mg) y isoamilalcohol (56 pl). Rendimiento: 205 mg.
MS-ESI: [M+H]" = 850.4/852.4

propil-1,4.5.6,7.8-hexahidro-quinolina-3-carbonitrilo

El compuesto del titulo se prepara analogamente al ejemplo 62c, partiendo del
producto de compuesto 63a (205 mg). Rendimiento: 66.7 mg. MS-ESI: [M+H]" =
620.4/622.4; HPLC anal.: Ta= 23.61 min (diastl), Ta= 24.05 min (diast2) (método
5). Indice Diast: 5:1

Ejemplo 64

PCT/EP2006/061972 ﬁ

oXO-7-
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(a). 1-Nitro-propan-2-ona

A 0° C hidruro de sodio (60 % dispersion en aceite) (1.28 g) se agrega a una
solucién de nitrometano (1.95 g) en THF (25 ml). La mezcla de reaccién se agita a
20° C durante 30 minutos y luego se adiciona a una solucién de 1-pirazol-1-il-
etanona (2.72 g) en THF (25 ml). La mezcla de reaccién se agita a 60° C durante

18 h. El sélido formado se filtra, se disuelve en agua (50 ml), se acidifica a pH=3

con 1 M HCI y luego se extrae varias veces con acetato de etilo. Las fases

organicas combinadas se secan (MgSO,) y se concentran. El producto del titulo se

obtiene como un aceite amarillo. Rendimiento: 2.47 g.
(b). 1 -Metil-2-nitro-vinilamina

Una mezcla del producto del ejemplo 64a (1.6 g) y NH,OAc (1.3 g) en tolueno (25
mi) se calienta bajo reflujo durante 18 h con remocion azeotrépica de agua
utilizando un aparato Dean-Stark. La mezcla de reaccion se concentra in vacuo y
se cromatografia en gel de silice en acetato de etilo/heptano = 2/1 como el

eluyente. Rendimiento: 10.7 g

(c). éster de metilo de acido (2-Hidroximetil-fenil)-carbamico

La reaccion de aminobencilalcohol (3 g) con metilcloroformato (1.9 mi) en la
presencia de DIPEA (12.8 ml) se desarrolla de acuerdo con el método descrito en
el ejemplo 22. El residuo se cromatografia en gel de silice en

diclorometano/acetato de etilo = 25/1 como el eluyente. Rendimiento: 4.19 g.
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(d). éster de metilo de acido (2-Clorometil-fenil)-carbamico

El compuesto del titulo se prepara analogamente al ejemplo 48b partiendo del

producto del ejemplo 64¢ (4.19 g) y cloruro de tionilo (10 mi). Rendimiento: 1.98 g.

(e). éster de metilo de Acido [2-(2-Bromo-6-etoxi-4-formil-fenoximetil)-fenil] -

carbamico

La Alquilacién de 3-bromo-5-etoxi-4-hidroxi benzaldehido (614 mg) con el producto

del ejemplo 84d (500 mg) se desarrolla de acuerdo con el método descrito en el

-ejemplo Ib. Rendimiento: 845 mg.

La reaccion del producto del ejemplo 64e (100 mg) con el producto del ejemplo

64b (28 mg) y 5-propilciclohexano-1,3-diona (41 g) se desarrolla de acuerdo con el
método descrito en el ejemplo Ib. El residuo se purifica por HPLC preparativo (10 -
> 90% acetonitrilo). Rendimiento: 75 mg. MS-ESI: [M+H]" = 628/630; HPLC anal.:
Ta= 26.22 min (diastl), Ta= 26.67 min (diast2). (método 2). indice Diast: 4: 1

Ejemplo 65

tetrahidro-1H-quinolin-5-ona

PCT/EP2006/061972 M/
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(a). 4-(3-Bromo-5-etoxi-4-hidroxi-fenil

1H-gquinolin-5-ona

La reaccién del producto del ejemplo 64b (1 g) con 3-bromo-5-etoxi-4-hidroxi
benzaldehido (2.57 g) y 5-propilciclohexano-1,3-diona (1.61 g) se desarrolla de
acuerdo con el método descrito en el ejemplo Ib. El residuo se recristaliza con

diclorometano. Rendimiento: 2.8 g. MS-ESI: {M+n]" = 465/467

(b). 4{3_-Bromo-5-etoxi-4-(3_-metoxi-benciloxi

4.6.7 8-tetrahidro-lH-quinolin-5-ona

El compuesto del titulo se obtiene analogamente al ejemplo 30b, partiendo del
producto del ejemplo 65a (100 mg) y 1-bromometil-3-metoxi-benceno (50 mg).
Rendimiento: 36 mg. MS-ESI: [M+n]® = 554/556; HPLC anal.: Ta= 27.18 min
(diastl), Ta= 27.61 min (diast2) (método 2). Indice Diast: 1: 1

Ejemplo 66

4-[3 _ -Bromp-5-etoxi-4-(2-metil-tiazol-4-iimetoxi)-fenill__-2-metil-3-nitro-7- __ propil-

4.6.7 8-tetrahidro-1H-quinolin-5~ona

El compuesto del titulo se obtiene analogamente al ejemplo 30b, partiendo de A-
clorometil-2-metil-tiazol (37 mg) y el producto del ejemplo 65a (100 mg).
Rendimiento: 27 mg. MS-ESI: [M+n]" = 574/576; HPLC anal.: Ta= 22.01 min
(diast), Ta‘?= 22.50 min (diast2) (método 2). indice Diast: 1.1

Ejemplo 67

PCT/EP2006/061972 ‘}y{? |
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La Saponificacion del producto del ejemplo 68a (230 mg) se desarrolla de acuerdo
con el método descrito en el ejemplo 6¢. Rendimiento: 166 mg. MS-ESI: [M+H]" =

609/611; HPLC anal.: Ta= 19.32 min.

Ejemplo 69

(a). N-(3-Ciano-piridin-2-il)-metanosulfonamida

Una mezcla de 2-cloro-nicotinonitrilo (2 g), H.NSO,Me (1.73 g) y K2CO; (4.44 9)
en DMF (100 ml) se agita a 100° C durante 18 h. La mezcla de reaccion se
concentra in vacuo. El residuo se disuelve en acetato de etilo y se lava con agua y
solucién salina. La capa orgénica se separa, se seca (MgSQ;), se fitra y se
concentra in vacuo. El residuo se cromatografia en gel de silice en
diclorometano/metanol = 98/2 (viv) como el eluyente. Rendimiento: 1.32 g. MS-

ESI: [M+H]" = 198.2
(b). N-(3 -Formil-piridin-2-il)-metanosulfonamida

Raney nikel (2.64 ml, 50% suspension en agua) se agrega a una solucion del
producto del ejemplo 69a (1.32 g) en acido férmico (55 ml). Después de agitar a
100° C durante 3 h, la mezcla de reaccion se filtra sobre decalita y se lava con
acido formico. Después de concentracién del filtrado, el residuo se disuelve en
acetato de etilo y se lava con sat. NaHCO3 y soluci6n salina. La ¢apa organica se

separa, se seca (MgSO0,), se filtra y se concentra in vacuo. El residuo se
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cromatografia en gel de silice en acetato de etilo/heptano = 2/1 (viv) como el

eluyente. Rendimiento: 461 mg. MS-ESI: [M+H]" = 201.2

Una mezcla del producto del ejemplo 52d (200 mg), el producto del ejemplo 69b

{99 mg) y acido acético (129 pl) en metanol (8 ml) se agita durante 18 h seguido
por la adicién de NaCNBH; (141 mg). Se continGia agitando durante otras 4 h. La
mezcla de reaccion se diluye con acetato de etilo y se lava con agua, sat. NaHCO;
y solucién salina. La capa orgéanica se separa, se seca (MgSO4), se filtra y se
concentra in vacuo. El residuo se purifica por HPLC preparativo (10--90% de
CHZCN). Rendimiento: 145 mg. MS-ESI: [M+H]" = 628/630; HPLC anal.: Ta= 10.77
min (diastl), Ta= 11.17 min (diast2) (método 2). Indice Diast: 9:1

Ejemplo 70

propil-4,6.7.8-tetrahidro-1H-quinolin-5-ona

(a). 5. -Clorometil- 1, 3 -dimetil- H-pirazol

El compuesto del titulo se prepara analogamente al ejemplo 48b partiendo de (2,5-
dimetil-2H-pirazol-3-if)-metanol (778 mg) y cloruro de tionilo (2.35 mi).

Rendimiento: 900 mg.
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(b).4-[3-Bromo-4;(2,.5-dimetil-2H-girazol-3-i|mg§9gi)—5-etoki—fenil :
P ropil-4.6.7,8-tetrahidro-1H-guinolin-5-ona

‘La Alquilacion del producto del ejemplo 65a (100 mg) con el producto del ejemplo

70a (48 mg) se desarrolla de acuerdo con el método descrito en el ejemplo 30b. Ei
residuo se purifica por HPLC preparativo (10 — 80% acetonitrilo). Rendimiento:
77.3 mg. MS-ESI: [M+n]' = 573/575; HPLC anal.: Ta= 20.14 min (diast), Ta=
20.64 min (diast2) (método 2). indice Diast: 4:1

Ejemplo 71

-propil-1.4.5.6,7.8-hexahidro-quinolina-3-carbonitrilo

" La Alquilacién del producto del ejemplo 30a (778 mg) con 1-clorometil-2-nitro-4-

trifluorometil-benceno (419 mg) se desarrolla de acuerdo con el método descrito
en el ejemplo 30b. El residuo se cromatografia en gel de silice en acetato de
etilotheptano = 2/1 (v/iv) como el eluyente. Rendimiento: 493.9 mg. MS-ESI:
[M+H]" = 648/650

(b). 4-J4-(2:

propil-1.4.5.6,7.8-hexahidro-guinolina-3-carbonitrilo
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La Reduccién del producto del ejemplo 71a (431 mg) con polvo de zinc (1.08 g) se
desarrolla de acuerdo con el método descrito en el ejemplo 19¢. Rendimiento: 400

mg. MS-ESI: [M+H]" = 618/620

(c). N-{2-[2-Bromo-4-(3-ciano-2-metil-5-0x0-7-propil-1.4,5,6.7,8-hexahidro-quin-

olin-4-il)-6-etoxi-fenoximetill-5-trifluorometil-fenil}- di(metanosulfon)amida

Una mezcla del producto del ejemplo 71¢ (120 mg), cloruro de metanosuifonilo
(23 i) y trietilamina (81 pl) en diclorometano (2 ml) se agita a 40° C durante 54 h.
La mezcla de reaccion se concentra in vacuo. Rendimiento: 150 mg (crude). ESI-

MS: [M+H]" = 774/776

(d). N-{2-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1.4,5,6.7 8-hexahidro-quin-

olin-4-il)-6-etoxi-fenoximetil]-5-trifluorometil-fenil}-metanosulfonamida

Una mezcla del producto crudo de ejemplo 71¢ (150 mg) y 2M NaOH (1 ml) en
dioxano (2 ml) se agita durante 18 h. La mezcla de reaccion se acidifica con 0.5N
HCI, se diliuye con acetato de etilo y se lava con sat. NaHCO; y solucién salina. La
capa organica se separa, se seca (MgSO,), se filtra y se concentra in vacuo. El
residuo se purifica por HPLC preparativo (10—90% de CH3;CN). Rendimiento: 32.4
mg. MS-ESI: [M+H]" = 696/698; HPLC anal.: Ta= 26.7 min (diastl), Ta= 27.0 min
(diast2) (método T). Indice Diast: 1 :1

Ejemplo 72

N;{Z-[Z-Bromo—4-""4R,7SV3-ciano-2-metil-5-oxo—7~g_|:ggil-1 4.,5.6,7.8-hexahidro-
quinolin-4-il)- -etox'g-fenoximetil]—4,5-diﬂuoro-feniltmetgnogu!fonamiga
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(a). (1 8)-N- r 1 -(4-Metoxi-fenil)-etil] -3-oxo-butiramida

A una soluciéon de (8)-1-(4-metoxi-fenil)-etilamina (25 g) en diclorometano (60 mL)
se agrega TEA (20 g) y DMPA (200 mg). Luego una solucion de 4-metileno-
oxetan-2-ona (16.7 g) en diclorometano (60 ml) se agrega durante un periodo de
30 minutos y luego se agita a 20° C durante 18 h. La mezcla se lava con IM HCI,
aq. NaHCO; y aq. NaCl. La capa organica se seca (MgSQ,), se fitra y se

concentra in vacuo. Rendimiento: 39.8 g. MS-ESI: [M+H]® = 236

(b). acido (18)- 3-Amino-but-2-enoico [1-(4-metoxi-fenil)-etill -amida

A una suspension de (S)-N-[l-(4-metoxi-fenil)-etil]-3-oxo-butiramida (10 g) en
tolueno (800 ml) se agrega a 20° C acetato de amonio (10 g) y la reaccion se
calienta durante 20 h a 100° C en un sistema Dean Stark system. La mezcla se
concentra in vacuo y el producto obtenido se utiliza sin purificacién adicional en la

siguiente etapa de la reaccion.

(c). 4-(3-Bromo-5-etoxi-4-hidroxi-fenil

hexahidro-quinolina-3-carboxilico acido (1 S)-[l -(4-metoxi-fenil)-etill-amida

- Una mezcla de acido (S)- 3~amino-but-2-enoico [1-(4-metoxi-fenil)-etil] -amida (10

9), 3-bromo-5-etoxi-4-hidroxi-benzaldehido (10.4 g) y S$-propilciclohexano-1H-
diona (6.5 g) en etanol (150 ml) se agita a 80°C durante 18 hr. La mei:cla se
concentra in vacuo. El residuo se disuelve en tolueno (100 ml) y diclorometano (50
ml) y se evapora hasta formar un precipitado. El sélido obtenido luego se cristaliza

en EtOAc. Rendimiento: 12.9 g. MS-ESI: [M+H]" = 597.4/599.4; HPLC anal. Ta=



/

/

WO 2006/117368 114 PCT/EP2006/061972 Lé%/

10

15

20

25

16.70 (diast.l) Ta= 17.55 (diast.2) Ta= 18.81 (diast.3) Ta= 19.74 (diast.4) (método
7). Indice Diast diast.1 :diast2 :diast3 :diast4 = 10:1:10:1.

La mezcla de estereoisbmeros obtenidos en el Ejemplo 72¢ luego se separa

mediante cromatografia de gel de silice en acetato de etilo/heptano 2/8 -> 0/1 (viv)
como el eluyente. Rendimiento: 2.6 g MS-ESI: [M+H]" = 597.4/599.4; HPLC anal.
Ta= 18.81 (diast.3) (método 7). Indice Diast: 0:0:1:0

(e). (4R, 7S)-4-(3-Bromo-5-etoxi-4-hidroxi-fenil)-2-metil-5-oxo-7-propil- 1,4,5, 6.7.8-

hexahidro-quinolina-3-carbonitrilo

Una solucién de acido (4S,7S)-4-(3-Bromo-5-etoxi-4-hidroxi-fenil)-2-metil-5-oxo-7-
propil-1,4,5,6,7,8-hexahidro-quinolina-3-carboxilico [1-(4-metoxi-fenil)- etill-amida
(Ejemplo 72d, 1.43 g) se disuelve en TFA (30 mL) y se agita a 75°C durante 1 hr.
El TFA se evapora in vacuo y el residuo luego se disuelve en diclorometano (30
ml). Trietilamina (1.04 g) y anhidrido trifuoroacido acético (0.95 g) se agregan en
forma de gotas a 0°C durante 15 minutos. La reaccion se agita durante 1 hry la
mezcla de reaccién se lava con agua (20 ml). La capa organica se seca (MgSO,),
se filtra, se concentra in vacuo y se concentra. El residuo se purifica por
cromatografia de gel de silice gel en acetato de etilo/heptano 1/0 -> 0/1 (viv) como

el eluyente. Rendimiento: 777 mg. MS-ESI: [M+H]" = 445.4.4/447 4

(f). (4.5-Difluoro-2-nitro-fenil)-metanol
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A una solucién de acido 4,5-difluoro-2-nitrobenzéico (25.9 g) en THF (90 ml), se
enfria a 0° C, se adiciona cuidadosamente con complejo de borano-
tetrahidrourano (319 ml, 1M en THF). Después de la adicion se completa, la
mezcla se agita a 60°C durante 3 h. Metanol (150 ml) se agrega a la mezcla a 0°C
y después de 10 minutos la mezcla se concentra in vacuo. El residuo se vierte en
agua y se extrae con acetato de etilo. La capa organica se lava con sat. aq. NaCl,

se seca (MgS0,), se filtra y se concentra in vacuo. Rendimiento: 24.1 g

(9). (4R.75)-4-[3-Bromo-4-(4.5-difluoro-2-nitro-benciloxi

oxo-7-propil-1,4,5.6.7.8-hexahidro-guinolina-3-carbonitrilo

a una mezcla de (4,5-difluoro-2-nitro-fenil)-metanol (Ejemplo 72f, 5.1 g), (4R, 7S)-
4-(3-Bromo-5-etoxi-4-hidroxi-fenil)-2-metil-5-oxo-7-propil-1,4,5,6,7,8-  hexahidro-
quinolina-3-carbonitrilo (Ejemplo 72e, 10.0 g) y polimero soportado por
trifenilfosfina (13.5 g, 3 mmol/g cargado) en THF (500 ml), se enfria a 0°C, se
agrega diisopropilo azodicarboxilato (DIAD) (5.3 ml). Después de 1.5 h, la mezcla
se filtra y el filtrado se concentra in vacuo. El residuo se purifica por cromatografia
de gel de silice gel en acetato de etilo/heptano 4/1 — 2/3 (viv) como el eluyente.

Rendimiento: 13.5 g. MS-ESI: [M+H]" = 616.10/618.10

(h). (4R.7S)-4-[4-[2-Amino-4.5-difluoro-benciloxil)-3-bromo-5-etoxi-fenil]-2- metil-5-

oxo-7-propil-1.4,5.6.7,8-hexahidro-guinolina-3-carbonitrilo

Una solucibn de (4R,7S)-4-[3-Bromo-4-(4,5-difluoro-2-nitro-benciloxi)-5-etoxi-
fenil]-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolina-3-carbonitrilo (Ejemplo
72 ¢, 10.6 g) y acido acético (19.6 ml) en THF (400 ml) se enfria a 0° C. Polvo de

zinc (27.6 g) se agrega en porciones bajo agitacién vigorosa. La mezcla se agita

_—
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durante 2 h a 0°C y luego se filtra. Los sélidos se lavan con diclorometano y los
filtrados combinados se lavan con sat. ag. NaHCOi. La capa organica se seca
(MgSO0s.), se filtra y se concentra in vacuo. Rendimiento: 10.9 g. MS-ESI: [M+H]" =
586.05/588.05

(). N.N-{2-[2-Bromo-4-((4R.7SV3-ciano-2-metil-5-oxo-7-propil-1.4.5.6.7.8-

il)-6-etoxi-fenoximetil]-4,5-difluoro-fenil

bismetanosulfonamida

Una solucion de (4R,78)-4-[4-(2-Amino-4,5-difluoro-benciloxi)-3-bromo-5-etoxi-
fenil]-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolina-3-carbonitrilo  (Ejemplo
72 h, 10.9 g) y trietilamina (11.9 ml) en diclorometano (140 ml), se enfria a 0°C, se
trata con cloruro de metanosulfonilo (3.3 ml). Luego se agita durante 2 h a 0°C, la
mezcla se diluye con 0.2N acido clorhidrico y se extrae con diclorometano. La
capa organica se lava con sat. ag. NH4Cl, se seca (MgSOQ,), se filtra y se
concentra in vacuo. El residuo se purifica por cromatografia de gel de silice gel en
acetato de etilo/heptano 7/3 — 2/5 (viv) como el eluyente. Rendimiento: 11. Og.

MS-ESI: [M+H]" = 742.08/744.08

(). N-f2-

ropil-1.4.5.6.7,8- hexahidro-
quinolin-4-il)-6-etoxi-fenoximetil]-4.5-difluoro-fenil}- metaposulfonamida

N,N-{2-[2-Bromo-4-((4R,7S)-3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8- hexahidro-
quinolin-4-il)-6-etoxi-fenoximetil}-4,5-difluoro-fenil}- bismetanosuifonamida
(Ejemplo 72 i, 11.0 g) se disuelve en dioxano (190 ml) y se trata con 2N NaOH (80
ml). Después de 2 h la mezcla se apaga con 2N acido clorhidrico y se extrae con

acetato de etilo. La capa organica se lava con sat. aq. NH4Cl, se seca (MgSQ,), se

PCT/EP2006/061972 W
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filtra y se concentra in vacuo. El residuo se purifica por cromatografia de gel de
silice gel en tolueno/acetona 1/0 — 3/1 (v/v) como el eluyente. Rendimiento: 7.98
g. MS-ESI: [M+H]" = 664.06/666.06; HPLC anal. Ta= 17.18 min (método 8) Pureza

quiral: 99.2% (levorotatorio o -) (método 9)

Ejemplo 73

Actividad agonistica de los compuestos en el receptor FSH humano expresado en
células CHO

Se ensaya la actividad agonista de los compuestos en el receptor FSH humano en
célqlas de Ovario de Hamster Chino (CHO) establemente transfectadas con el
receptor FSH humano y cotransfectadas con elemento (CRE)/promotor sensible
cAMP que dirige la expresion de un gen reportero de luciferasa de luciérnaga. La
unién del ligando al receptor FSH acoplado a Gs resultara en un incremento de
cAMP, que a su vez inducira una transactivacién incrementada de la construccion
indicadora de luciferasa. La actividad lusiferasa se cuantifica utilizando un
contador de Iluminiscencia. Los compuestos se ensayan en el rango de
concentracion 0.1 nM a 10 pM. Este ensayo se utiliza para determinar el valor
ECso (concentraciébn de compuestos de ensayo que originan estimulacion de
mitad-méxima (50%)) y la eficacia de los compuestos comparados con un FSH
humanoé recombinante. durante esto, se utiliza el software XL/it (Excel version 2.0,

built 30, ID Business Solutions Limited).

Los compuestos de todos los ejemplos tienen una actividad (ECsp) de menos de
10® M. Algunos de los compuestos, tal como aquellos de los ejemplos 1, 3, 5, 7,
11, 15, 17, 22, 23, 24, 25, 34, 38, 39, 42, 50, 51, 54, 56, 58, 62 y 72 muestran un

ECsg de menos de 108 M.
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REIVINDICACIONES

1. Un derivado de 4-fenil-5-0x0-1,4,5,6,7,8-hexahidroquinolina de acuerdo con

la Férmula |,

Férmula |

o una sal farmacéuticamente aceptable de estos, en donde
R! es alquilo (C1-6), alquenilo (C2-6) o alquinilo (C2-6);

R?, R® son independientemente halégeno, alquilo (C1-4), alquenilo (C2-4),
alquinilo (C2-4), alcoxi (C1-4), alqueniloxi (3-4C) o alquiniloxi (C3-4); R* es
fenilo o (2-5C) heteroarilo, ambos sustituidos con R’ y opcionalmente
sustituido en el anillo (hetero)aromatico con uno 0 mas sustituyentes
seleccionados de hidroxi, amino, halégeno, nitro, trifluorometilo, ciano,
alquilo (C1-4), alcoxi (C1-4) , alquiltio (C1-4) y (di)alquilo amino (C1-4); R’
es H, alquiltio (C1-4), alquilsulfonilo (C1-4), ( di)alquilo amino (C1-4) , R®R®-
amiﬁo. R'"R""-aminocarbonilo, R'?R'*-aminoalquilo (C1-4)carbonilamino,
R™R5- aminoalquilo (C1-4), R'"-oxi, R'"R"'®-aminocarbonil(l -4C)alcoxi, R"-

oxi(1 -4C)alquilo, R*®-oxicarbonilalquilo (C1-4), R°R?'-aminosulfonilo, R*-
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oxisulfonilo, amino iminometilo, (di)alquilo amino (C1-4)iminometilo o (2-

BC)- heterocicloalquiliminometilo, trifluorometilsulfonil; R**-oxicarbonilo, R*-

"~ carbonilo o RZR¥-aminocarbonil; R® es H o alquilo (C1-4);

R® es alquilsulfonilo (C1-4), alquilcarbonilo (1-6C), alquenilo (C2-
8)carbonilo, (2-6C)- alquinilcarbonilo, cicloalquilo  (C3-6)carbonilo,
cicloalquilo  (C3-6)alquilo  (C1-4)- carbonilo, alcoxicarbonilo (C1-4),
alqueniloxi (3-4C)carbonilo, alquiniloxi (C3-4)- carbonilo, (di)alquilo amino
(C1-4)carbonilo, heterocicloalquilo  (C2-6)carbonilo, (5-8C)alquilo,
cicloalquilo (C3-8), cicloalquilo (C3-6)alquilo (C1-4), (di)alquilo (C1-4)-
amino(2-4C)alquilo, heterocicloalquilo (C2-6)(2-4C)alquilo o fenilcarbonilo,
fenilsulfonilo, fenil(1 -4C)alcoxialquilo (C1-4)carbonilo, fenilalquilo (C1-4), (2-
5C)heteroarilcarbonilo, (2-5C)heteroarilsulfonilo, (2-5C)heteroaril(l -4C)-
alquilo, opcionalmente sustituido en el anillo (hetero)aromatico con uno o
més sustituyentes seleccionados de hidroxi, amino, halégeno, nitro,
trifluorometilo, ciano, alquilo (C1-4), alcoxi (C1-4) o (di)alquilo amino (C1-4);

R'® es H o alquilo (C1-4);

R es Hidroxi(2-4C)alquilo, amino(2-4C)alquilo, alcoxi (C1-4)(2-4C)alquilo o
(di)- alquilo amino (C1-4)(2-4C)alquil; 6 R"R" en R'’R"'-aminocarbonilo se
pueden unir en un anillo heterocicioalquenilo (4-6C)o un anillo
heterocicloalquilo (02-6)' sustituido con uno o mas sustituyentes
seleccionados de alquilo (C1-4), alcoxi (C1-4)alquilo (C1-4) y hidroxialquilo
(C1-4); R'2, R™ son independientemente H, alquilo (C1-6), alquenilo (C1-2),
alquinilo (C1-2), (3-6C)- cicloalquilo, hidroxi(2-4C)alquilo, alcoxi (C1-4)(2-
4C)alquilo, cicloalquilo (C3-6)- alquilo (C1-4), heterocicloalquilo (C2-
6)alquild (C1-4), amino(2-4C)alquilo, (di)(I -4C)- alquilamino(2-4C)alquilo 6




WO 2006/117368 120 PCT/EP2006/061972 //é% |

10

15

20

25

fenilalquilo (C1-4), (2-5C)heteroarilalquilo (C1-4), opcionalmente sustituido
en el anillo (hetero)aromatico con uno o mas sustituyentes seleccionados
de hidroxi, amino, halégeno, nitro, trifluorometilo, ciano, (1-4C)- alquilo,
alcoxi (C1-4) y (di)alquilo amino (C1-4); o R'?R™ en R'?R"*-aminoalquilo
(C1-4)carbonilamino se pueden unir en un anillo heterocicloalquenilo (4-6C)
o un anillo heterocicloalquilo (C2-6), opcionalmente sustituido con uno o
mas sustituyentes seleccionados de alquilo (C1-4), alcoxi (C1-4) alquilo (1-
4C) y hidroxialquilo (C1-4); R™ R'® son independientemente H, alquilo (C1-
6), heterocicloalquilo (C2-6)alquilo (C1-4), cicloalquilo (C3-6)alquilo (C1-4),
(1 -4C)alcoxi(2-4C)alquilo, hidroxi(2-4C)alquil, (di)alquilo amino (C1-4)(2-
4C)alquilo, amino(2-4C)alquilo, alcoxicarbonilo (C1-4)- alquilo (C1-4),
alquilcarbonilo (1-6C), cicloalquilo (C3-6)carbonilo, alcoxi (C1-4)- carbonilo,
alqueniloxi (3-4C)carbonilo, (di)alquilo amino (C1-4)carbonilo, (2-6C)-
heterocicloalquilcarbonilo o (2-5C)heteroarilalquilo (C1-4), fenilalquilo (C1-
4), (2-5C)heteroarilcarbonilo, fenilcarbonilo, opcionalmente sustituido en el
anillo (hetero)aromatico con uno o mas sustituyentes seleccionados de
hidroxi, amino, halégeno, nitro, trifluorometilo, ciano, alquilo (C1-4) o alcoxi

(C1-4), (di)alquilo amino (C1-4); o

R“R'S en RMR'>-aminoalquilo (C1-4) se pueden unir en un anillo
heterocicloalquenilo (4-6C) o wun anillo heterocicloalquilo (C2-6),
opcionalmente sustituido con uno o mas sustituyentes seleccionados de

alquilo (C1-4), alcoxi (C1-4)alquilo (C1-4) y hidroxialquilo (C1-4);

R'® es Heterocicloalquilo (C2-6)alquilo (C1-4), (di)alquilo amino (C1-4)(2-
4C)alquilo, (2-4C)alcoxialquilo (C1-4), hidroxi(2-4C)alquilo, amino(z-

4C)alquilo, hidroxicarbonilalquilo (C1-4), (1 -4C)alcoxicarbonilalquilo (C1-4),
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(1 -4C)alcoxi- carbonilo, alqueniloxi (3-4C)carbonilo, alquiniloxi (C3-
4)carbonilo, (di)(I-4C)- alquilaminocarbonilo, heterocicloalquilo (C2-

6)carbonilo, o fenilalquilo (C1-4),

(2-5C)heteroarilalquilo (C1-4), opcionalmente sustituido en el anillo
(hetero)aromatico con uno 0 mas sustituyentes seleccionados de hidroxi,
amino, halégeno, nitro, trifluorometilo, ciano, alquilo (C1-4), alcoxi (C1-4) y
(di)alquilo amino (C1-4); R' R son independientemente H, alquilo (C1-6),
cicloalquilo (C3-6)alquilo (C1-4), (1-4C)- alcoxi(2-4C)alquilo, hidroxi(2-
4C)alquilo, amino(2-4C)alquilo, (di)alguilo (C1-4)- amino(2-4C)alquilo,
heterocicloalquilo  (C2-6)(2-4C)alquilo, o fenilalquilo (C1-4), (2-
5C)heteroarilalquilo (C1-4), opcionalmente sustituido en el anillo
(hetero)aromatico con uno o mas sustituyentes seleccionados de hidroxi,
amino, halégeno, nitro, trifluorometilo, ciano, alquilo (C1-4), alcoxi (C1-4) y
(di)alquilo amino (C1-4); o R"R™ en R'R"®-aminocarbonil(1 -4C)alcoxi se
pueden unir en un anillo heterocicloalquenilo (4-6C) o un anillo
heterocicloalquilo (C2-6), opcionalmente sustituido con uno o maéas
sustituyentes seleccionados de alquilo (C1-4), alcoxi (C1-4)alquilo (C1-4) y
hidroxialquilo (C1-4); R"™ es H o (-6C)alqui; RZ®R¥ son

independientemente H, (1 -6C)alquilo, (1 -6C)alquenilo, (1 -6C)alquinilo o

alcoxi (C1-4)alquilo (C1-4); o

R®R? en R?R*.aminosulfonilo se pueden unir en un anillo
heterocicloalquenilo (4-6C) o wun anillo heterocicloalquilo (C2-6),
opcionaimente sustituido con uno o mas sustituyentes seleccionados de

alquilo (C1-4), alcoxi (C1-4)alquilo (C1-4) y hidroxi- alquilo (C1-4);
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X es O o N-R?%
Y es CH,, C(0O) 0 SO;;
Z es CN o NO3; R* es H, alquilo (C1-4);

R?® R son independientemente H, alquilo (C1-4), alquenilo (C2-4),
alquinilo (C2-4), (3-6C)- cicloalquilo, cicloalquilo (C3-6)alquilo (C1-4),
heterocicloalquilo (C2-8), (2-6C)hetero- cicloalquil( 1 -4C)alquilo, ( 1 -
4C)alcoxicarbonil( 1 -4C)alquilo, (di}( 1 -4C)alquilamino- carbonilalquilo (C1-
4) o fenilaminocarbonilalquilo (C1-4), (2-56C)heteroaril- aminocarbonilalquilo
(C1-4), fenilo, heteroarilo (2-5C), fenilalquilo (C1-4), (2- 5C)heteroarilalquilo
(C1-4), opcionalmente sustituido a the (hetero)atom con uno o mas
sustituyentes  seleccionados de hidroxi, amino, halégeno, nitro,
trifluorometilo, ciano, alquilo (C1-4), alquenilo (C2-4), alquinilo (C2-4), (1 -
4C)alcoxi y (di)(1 -4C)- alquilamino; o

RZR* en R®R*.aminocarbonilo se pueden unir en un anillo
heterocicloalquenilo (4-6C)o un anillo | heterocicloalquilo  (C2-6),
opcionalmente sustituido con uno o mas sustituyentes seleccionados de
alquilo (C1-4), alcoxi '(C1-4)alquilo (C1-4) y hidroxi- (1 -4C)alquil; con la
condicion que los compuestos de formula | en donde X es O, R* es fenilo y
R es seleccionado de H, alquiltio (C1-4), alquilsulfonilo (C1-4), dialquilo
amino (C1-4), R*-oxicarbonilo, R**-carbonilo y RZR?*-aminocarbonilo, y los
compuestos de férmula | en donde X es O, R* es heteroarilo (2-5C) y R es

H o (di)alquilo amino (C1-4), se excluyen.
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El derivado 4-fenil-5-oxo-1,4,5,6,7,8-hexahidroquinolina de acuerdo con la

reivindicacion 1 en donde R' es alquilo (C1-6).

El derivado 4-fenil-5-ox0-1,4,5,6,7,8-hexahidroquinolina de acuerdo con las -

reivindicaciones 1-2 en donde R? es Hal6geno.

El derivado 4-fenil-5-ox0-1,4,5,6,7,8-hexahidroquinolina de acuerdo con las

reivindicaciones 1-3 en donde R® es alcoxi (C1-4).

El derivado 4-fenil-5-oxo-1,4,5,6,7,8-hexahidroquinolina de acuerdo con las

reivindicaciones 1-4 en donde Z es CN.

El derivado 4-fenil-5-oxo-1,4,5,6,7,8-hexahidroquinolina de acuerdo con las
reivindicaciones 1-5 en donde X es O. 7. El derivado 4-fenil-5-oxo-
1,4,5,6,7,8-hexahidroquinolina de acuerdo con las reivindicaciones 1-6 en

donde Y es CH,.

El derivado 4-fenil-5-oxo-1,4,5,6,7,8-hexahidroquinolina de acuerdo con las
reivindicaciones 1-7 en donde R’ es R®R%-amino, R'’R"'-aminocarbonilo,
R'?R".amino- (1- 4C)alquilcarbonilamino, R'“R'S-aminoalquilo (C1-4) o

R'"R'®-aminocarbonil(1- 4C)alcoxi.

9. El derivado 4-fenil-5-0x0-1,4,5,6,7,8-hexahidroquinolina- de acuerdo con las

reivindicaciones 1-8 en donde R® es H;

PCT/EP2006/061972 W
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alcoxicarbonilo (C1-4), alqueniloxi (3-4C)carbonilo, (di)alquilo amino (C1-4)-
carbonilo, heterocicloalquilo (C2-6)carbonilo, o fenilcarbonilo, fenil(l-4C)-
alcoxialquilo (C1-4)carbonilo, .(2-5C)heteroarilcarbonilo, ' (2-
5C)heteroarilsulfonilo o (2-5C)heteroarilalquilo (C1-4), opcionalmente
sustituido en el anillo (hetero)aromatico con uno o mas sustituyentes
seleccionados de, halégeno o alcoxi (C1-4); R' es H o alquilo (C1-4); R"’
es Hidroxi(2-4C)alquilo, amino(2-4C)alquilo, alcoxi (C1-4)(2-4C)alquilo o

(di)-alquilo amino (C1-4)(2-4C)alquil; o

R'R" en R'R''-aminocarbonilo se pueden unir en un anillo heterocicloalquenilo

(4-6C)o un anillo heterocicloalquilo (C2-6), opcionalmente sustituido con
uno o mas sustituyentes seleccionados de alquilo (C1-4); R'?, R"™ son
independientemente H, alquilo (C1-6), cicloalquilo (C3-6), hidroxi(2-4C)-
alquilo, alcoxi (C1-4)(2-4C)alquilo, heterocicloalquilo (C2-6)alquilo (C1-4) o
(di)- alquilo amino (C1-4)(24C)alquilo o fenilalquilo (C1-4) o (2-
5C)heteroarilalquilo (C1-4), opcionalmente sustituido en el anilio
(hetero)aromatico con uno o mas sustituyentes seleccionados de halégeno;
o R'?R'? en R'?R"3-aminoalquilo (C1-4)carbonilamino se pueden unir en un
anillo heterocicloalquenilo (4-6C) o un anillo heterocicloalquilo (C2-6),
opcionalmente sustituido con uno o mas sustituyentes seleccionados de
alquilo (C1-4) o hidroxialquilo (C1-4); R R'" son independientemente H,
alquilo (C1-6), hidroxi(2-4C)alquilo, alcoxi (C1-4)- carbonilalquilo (C1-4),
alquilcarbonilo (1-6C), cicloalquilo (C3-6)carbonilo, (1-4C)- alcoxicarbonilo,
(2-5C)heteroarilalquilo (C1-4), (2-5C)heteroarilcarbonilo o fenilcarbonil; R
es Heterocicloalquilo (C2-6)alquilo (C1-4), (di)alquilo amino (C1-4)(2-
4C)alquilo,
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(2-4C)alcoxialquilo (C1-4), hidroxicarbonilalquilo (C1-4), (1 -4C)alcoxicarbonil-
alquilo (C1-4); o fenilalquilo (C1-4) o (2-5C)heteroarilalquilo (C1-4),
opcionalmente sustituido en el anillo (hetero)aromatico con uno o mas
sustituyentes seleccionados de halégeno o alcoxi (C1-4); R',R™ son
independientemente H, (1 -6C)alquilo, cicloalquilo (C3-6)alquilo (C1-4), (1 -
4C)- alcoxi(2-4C)alquilo o heterocicloalquilo (C2-6)(2-4C)alquil; o fenilalquilo
(C1-4) o (2-5C)heteroarilalquilo (C1-4), opcionalmente sustituido en el anillo
(hetero)aromatico con uno o mas sustituyentes seleccionados de halégeno;
o R'R'® en R'R'8-aminocarbonilalcoxi (C1-4) se pueden unir en un anillo
heterocicloalquenilo (4-6C) o un anillo heterocicloalquilo (C2-6),
opcionalmente sustituido con uno o més sustituyentes seleccionados de

alquilo (C1-4) o hidroxialquilo (C1-4).

10.  El derivado 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de acuerdo con la

reivindicacién 8 en donde R” es R®R%-amino.

11.  El derivado de 4-fenil-5-oxo0-1,4,5,6,7,8-hexahidroquinolina de acuerdo con

la reivindicacién 10 en donde R® es H y R® es alquilo (C1-4)sulfonilo.

12. Un derivado de 4-fenil-5-oxo-1,4,5,6,7,8-hexahidroquinolina o una sal
farmacéuticamente aceptable de estos seleccionados del grupo de N-{3-[2-
Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro- quinolin-4-il)-
6-etoxi-fenoximetil}-fenil}-3,4,5-trimetoxi-benzamida; N-{3-[2-Bromo-4-(3-
ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro- quinolin-4-il)-6-etoxi-

fenoximetil]-fenil}-2-{(piridin-4-ilmetil)- amino] -acetamida ; N-{3-[2-Bromo-4-
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(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-  quinolin-4-il)-6-etoxi-

fenoximetil]-fenil}-2-[4-—(2—hidroxi-etil)- piperazin-1-il] -acetamida;

4~{3-Bromo-4-[3-(3,6-dihidrO-2H-piridina-1-carbonil)-benciloxi]-5-etoxi- fenil}-2-

5 metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolina-3- carbonitrilo;

3 -[Bis-(2-metoxi-etil)-amino] -N- {3 -[2-bromo-4-(3 -ciano-2-metil-5-ox0-7- propil-

1,4,5,6,7,8-hexahidro-quinolin4-il)-6-etoxi-fenoximetil]-fenil}- propionamida;

10  2-{3-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro- quinolin-4-
il)-6-etoxi-fenoximetil]-fenoxi}-N,N-dimetil-acetamida; 4-{3-Bromo-5-etoxi-4-
[3-(2-morfolin-4-il-2-oxo-etoxi)-benciloxi}- fenil}-2-metil-5-oxo-7-propil-
1.4,5,6,7,8-hexahidro-quinolina-3- carbonitrilo; Furano-2-carboxilico acido
{2-[2-bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5, 6,7,8-hexahidro-

15 quinolin-4-il)-6-etoxi-fenoximetil]-fenil}-amida;  N-{2-[2-Bromo-4-(3-ciano-2-
metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro- quinolin-4-il)-6-etoxi-fenoxirmetil]-
fenil}-acrilamida; acido Ciclopropanocarboxilico {2-[2-bromo-4-(3-ciano-2-
metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolin-4-il)-6-etoxi-fenoximetil]-
fenil} -amida;

20

éster de metilo de acido 2-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-
hexahidro- quinolin-4-iI)-6-etoxi-fenoximetil]-fgniI}-carbémico; 14{2-[2-Bromo-
4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro- quinolin-4-il)-6-
etoxi-fenoximetil]-fenil}-3-metil-urea éster de metilo de acido {3-[2-Bromo-4-
25 (3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro- quinolin-4-il)-6-etoxi-

fenoximetil]-piridin-2-il} -carbamico
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4-(3 -Bromo-5-etoxi-4- {3 -[( IH-imidazol-4-ilmetil)-amino] -benciloxi } - fenil)-2-metil-

5-oxo-7-propil-1,4,5,6,7,8-hexahidro-quinolina-3-  carbonitrilo;  N-{3-[2-
Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro- quinolin-4-il)-
6-etoxi-fenoximetil]-fenil}-metanosulfonamida; éster de alilo de acido {4-[2-
Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro- quinolin-4-il)-
6-etoxi-fenoximetif}-fenil}  -carbdmico; 4-{3- Bromo-5-etoxi-4-( 1 -
metanosulfonil- IH-pirrol-2-ilmetoxi)-fenil] -2- metil-5-oxo-7-propii-1,4,5,6,7,8-
hexahidro-quinolina-3-carbonitrilo;  4-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-
propil-1,4,5,6,7,8-hexahidro- quinolin-4-il)-6-etoxi-fenoximetil]-N-metil-
benzamidina; 4-{3-Bromo-5-etoxi-4-{(piridin-3-ilmetil)-amino]-fenil}-2-metil-5-
oxo- 7-propil-1,4,5,6,7,8-hexahidro-quinolina-3-carbonitrilo; N-(2-{[2-Bromo-
4-(3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8-hexahidro- quinolin-4-il)-6-

etoxi-fenilamino]-metif}-fenil)-metanosulfonamida;

4.{3-Bromo-4-[2-(ciclopropilmetil-amino)-benciloxi]-5-etoxi-fenil}-2-  metil-5-oxo-7-

13.

14.

propil-1,4,5,6,7,8-hexahidro-quinolina-3-carbonitriio; o N-{2-[2-Bromo-4-
((4R,78)-3-ciano-2-metil-5-oxo-7-propil-1,4,5,6,7,8- hexahidro-quinolin-4-il)-

6-etoxi-fenoximetil]-4,5-difluoro-fenil}- metanosulfonamida

Un derivado de 4-fenil-5-0x0-1,4,5,6,7,8-hexahidroquinolina de acuerdo con

las reivindicaciones 1-12 durante uso en la terapia.

Una composicion farmacéutica que comprende un derivado de 4-fenil-5-
oxo- 1,4,56,7,8- hexahidroguinolina de wuna cualquiera de las

reivindicaciones 1-12, y auxiliares farmacéuticamente adecuados.
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