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Anexos: 

Comprobante de pago do la tasa de presentaciôn de la solicitud por $ 482.000.00. 

Comprobante de pago par reivindicación de prioridad. 
Documento que acredita la existencia y represŁntación legal cuando el solicitante sea persona 
juridica. 
Poderes, ci fuere el caso. 
Documento do cesión del inventor at solicitante 0 a su causante. 

Declaraciones. 
Copia do la solicitud internacional. (Resumen, descripción, reivindicaciones, dibujos) 

Traducciórt de la solicitud internacional at castellano. (Resumen, descripción, reivindicaciones, 
dibujos) 
Copia del examen preliminar efectuado por la IPEA. 
Traducción del examen preliminar efectuado par la IPEA. 

Do ser el caso, copia del contrato de acceso. 

De ser el caso, documento que acredite la licencia o autorización de uso de conocimientos 
tradicionales de las comunidades indigenas. 
De ser el caso, certificado do depósito del material biológico. 

Arte final 12x12 
De ser el caso, información sobre otras solicitudes de patente o tItulos obtenidos en el 
extranjero par el mismo titular o su causante, relacionadas parcial o totalmente con la invenciOn 
do esta solicitud. 
Otros: VER HOJA DE DOCUMENTOS ANEXOS - 

FIGURA CARACTERISTICA 

Solicito la concesión do la patente, 

NOMBRE: EMILIO EERRERO 

FIRMA: 
C.C. 438.019 de UsaquØn T.P. 31.929 
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ABOGADOS 
EDIFICIO SISKI 

CARRERA 4a N’ 72-35 
BOGOTA, 8- COLOMBIA 

REPRESENTACION V PODER 

Representación y Poder con autenticación notarial y 
Apostille para patentes, modelos de utilidad, 
diseflos industriales, inarcas de fÆbrica, nombres 
comerciales, enseflas, 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. 

REPRESENTATION AND POWER- OF- ATTORNEY 

Yo (nosotros. abalo firmado (s)II (w), the undersigned 

N. V. ORGANON 

Dorniciliado (S) En/Of Kloosterstraat 6, 5349 AB Oss, The Netherlands 

por ci presente nombrarnos a EMILIO FERRERO, tpa. 31929; LUZ 

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

domiciliados en la Carrera 4’ N° 72_35, Bogota, Colombia, on 

obedechniento a lo dispuesto on el parÆgrafo lo del Articulo 543 del 

Código de Comercio; el primero como principal y los demÆs como 

suplentes, en su orden, como mis (nuestros) representantes en todos Los 

asuntos de propiedad industrial con facuitad para recibir notificaciones y 

nombrar apoderados judiciales o extrajudiciales. El primer representante 

suplente reemplazarâ al principal on caso de ausencia o impedimento 

temporal o definitivo de aqudi. La misma regla se aplicarÆ cuando ci 

segundo representante suplente haya de reemplazar at primero, o ci 

tercero a! segundo. En tales casos, ci representante principal, o ci 

primero, o segundo suplente, on su cam, o ambos, declararÆn su 

intencidn de no ejercer la representación mediante declaración 

autenticada por Notario Pc&blico on Colombia, a por Notarlo u otro 

F cionario Püblico, o Consul de Colombia, on ci extrastjero; y SI Sc 

n de impedimento, con ci certificado respectivo. Si aiguno de los 

nombrados faltare definitivamente, ci siguiente tomarÆ su lugar; Cuando 

t’sare La ausencia a impedimento del representante principal, a de su 

primero o segundo supientes, on su caso, podran ejercer la 

reprcsentación, on su orden, uno u otros segOn ci caso, asuniidndola par 

ci solo hecho de ejercerla, cesando en ese momento ci ejerciclo de la 

representacidn por ci primero, segundo o tercer suplente on su caso. 

Adeinas, confiero (conferimos) poder a los abogados arriba nombrados, 

para obtener la protecciOn de mi (nuestra) propiedad industrial y contra La 

competencia desleal, a euyo efecto autorizo (amos) a los dichos 

apoderados para quo me (nos) representen ante cualesquiera entidades o 

personas, ejerzan o no jurisdicciOn, especialmente ante las del orden 

' CAVELIER AROGADOS 
WPPODE-179 

in due compliance with the terms of paragraph 1st. of article 543 of th 

Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 3192S 

LUZ CLEMENCLA DE PAEZ, tpa. 23555 and DANIEL PE1A, tpi 

65.620, domiciled at Carrera 4’ No 72_i5, Bogotd, Colombia, the first a 

principal and the others as alternates, in the order of their appointment, a 

our representatives for all industrial property matters with faculty t 

receive notifications and to appoint attorneys in and out of Court. The fin 

alternate shalt replace the principal in case of his absence or of tempori 

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 alternates in their turn,. or both of them, secon 

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 alternate 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 Vercise will suffice. The exercise of the representation by th 

first, second or third alternates in their turn shall end at such time. 

In addition, we grant a uo.I ’. i. W above__name 

attorneys�at�Jaw so �’i !;1eaftiof my (ow 

industrial property iui.i.inst the tmlh ’ii ptahi’öii. Jirvbicli purpose 

(we) authorize the SLULI attorIiys k iràiât: nis -(us),*.before an 

authorities or persons. or wit) juriNdietiuIl, spccidly thos 

PLO  
’ 



b) 

estos 

?trafivo, contencioso.administrativo y judicial, asl como los 

es de arbitramento, en todo lo concemiente a los siguientes 

a) Obtención de patentes de 
in?arcas

enci6n, modelos de utilidad, y 
industriales; el registro de  de fbrica, colectivas, 

as, de servicio, lemas comrciales, nombres comerciales, 

nombres de dominio, variedades vegetales y denominaciones de 

su renovación, traspaso, canbio de nombre o domicilio, 

iOn voluntaria y el registro de lcencias de uso de esos derechos; 

acciones de competencia des$al, protecciOn del consumidor, 

ones u observaciones, cancelarit5n administrativa y judicial, 

I, medidas cautelares, concesi5n de licencias, la tutela, la 

,iOn de secretos industriales, y en general los juicios civiles, 

;, administrativos o contenciosoadministrativos relacionados con 

derechos; acciones y proceso que promovamos o se nos 

-van. Y para que en todos los astntos arriba determinados, puedan 

tr este mandato, transigir, concilir, admitir los hechos del proceso, 

, cancelar, recibir, renunciar, ’ ratificar los actos de agentes 

N.V. Organon 

c:à1kG NOT 
120 GOA 

POTOCCIPIA 47 
QtIE £’ 
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administrative, administrative contentious and judicial, as well as befor 

Arbitration Court, in all matters concerning the following: a) Obtainmet 

of *s, utility models and industrial designs; the registratrchn c 

trademarks, collective, defensive and service marks, slogans, com  

names, trade emblems, domain names, vegetal varieties an 

denominations of origin; its renewal, assignment, change of n4me c 

enses oft domicile, voluntary cancellation; and the registration of Iii  use c 

the above rights; b) Actions of unfair competition, protection to th 

consumer, oppositions or observations, administrative or Cow 

cancellation, nullity, infringement,, granting of licenses, the action or wr. 

mandamus, the protection of trade secrets, and in general the civil pena 

and administrative suits relating to those rights; actions an suil 

instituted by me (us) or against me (us). And that in all the above matteT 

they may substitute this Power of Attorney, compromise, conciliat , adm 

the facts of the case, desist, cancel, receive, resign, and ratify acts one b 

representatives without a power of attorney. 

Dado y tirmado hoy/Given and signed this August 22, 2007 

en/in Oss, The Netherlands 

por/by Dr. P.N.M. Konings �, Dr. A.J.H. Pegt 

Holder ofPrq� Holder of Proxy 

Signatuçe: Sinature: 

I. 



CERTIFICAC1ON NOTARIAL (SOCIEDAD) 

MAKELAAR 
El infrascrito Notario/Certifica Que La firma que antecede de 

- P.N.M. KQNINGS & A.J.H.PEGT 

es autntica; que el signatarJ desempefta actualmente el cargo 

de apodtados 

de la compafi1aJ V. Organon 

sociedad que actualmente existe y estÆ organizada de acuerdo a 

las leyes de Palses 13ajn 

que La direccidn de dicha compaftia es 
Kloosterstraat 6, 5349 AB OffTii1anTh 

y que el signatario Ind1facultad para otorgar este documento. 

Todos los hechos anteriores le constan por haber exaniinado los 

clocuinentos respectivos y de todo ello da fe. 

Djjfirmadoen Bussum. Holanda�

El - 30 Agosto 2007 

NCJ(XL CERTIFICATION (COMPANY) 
BY "MAKELAAR" 

IT 

The undersigned’TtI,
 
certifies: That the preceding signatures 

Of 
P.NM. KNEW & A.J.H. rr  

% authentic, that the signatoThrentiy acs in the position of  

clroPzy 
of the company N.V. Cktai 

a company currently existing and organized under the laws of 

The Netherlands----------------- ----.-

that the address is Mccststzaat 6, 5349 A13 
Uriarth 

and that the signatoqz hasthe power to grant this document. 

Thelbbagc Public is aware and attests to the above facts upon 

examination of the corresponding documents. 

Given and signed in B.in, ¶flE Nethrlands 

APOSTILLE 
Convention de La Haye du 5 octobre 1961 

1. Pais: LOS PAISES BAJOSNOTARIO SL3 El presente documento püblcP’ BOGO’A, HA -10 C014STAR (WE LP 
CI EL ORIGINL 2. Ha sido firniado por: B. G. IIk.i’Ictcrde 14 - . � A LA VISTA 

3. Actuando en calidad de: iwak.air in meiken en 
modellen te Bussum. (1 No  2007 4. Yesta revestido del sello/timbre de 
BG.H. Pieterse 
Certificado 

’,, I � �� 
5. n Amsterdam  
6, Eldia 31 Augustus 2007 - 
7. CØrtifieado por ci Secretario Judicia ci ibunal 

de Distrito Anisterdani 
8. Con ci no: 3 (1 I 
9. Sellado/tinibrado ii). Firma 

mw. H U. ’erhanen 

� rr  .i 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization111111111011 
mliillillilloinilli log (lii 1111 

(43) International Publication Date (10) International Publication Number 
9 November 2006 (09.11.2006) PCT WO 2006/117368 Al 

(51) International Patent Classification: (74) Agent: KRAAK, Hajo; N.Y. Organon, Global Patent De-
A61K 31/47(2006.01) COlD 409/12(2006.01) partment, P.O. Box 20, NL-5340 BR Oss (NL). 
COW 215120 (2006.0 1) COW 417112(2006.01) 
C07D 401/12 (2006.01) A61K31/4709 (2006.01) (81) D ted fates (unless otherwise indicate4 for every 
CU?)) 405/12 (2006.01) A61F 5/24(2006.01) of naj protection available): AE, AG, AL, AM, 

,AU, BA  BB, BG  BP, BWB’BZ, CA, CH, CtI, 
(21) International Application Number: CO, CU, (2, DE, DX, DM, DZ, EC, EE, EG, ES, Pt, 

P2O06/061972 GB, , GE, GM, RU, W, , , , KR, 
K , KM. KN, Xl’, KR, KZ, LC, LX, LR, LS, IT, LU, LV, 

(22) International Filing Date: 2 May 2006(02.05.2 ) Y, MA, MD, MG, MX, MN, MW, MX, MZ NA, NO, NI, 
NO, NZ, ON, PG, PH, PL, PT, RO, RU, SC, SI), SE, SG 

(25) Filing Language: English SK, SL, SM, SY, Ti, TM, TN, TR, IT, TZ, UA, to, US, 
IJZ, VC, VN, YU, ZA, ZN, ZW. 

(26) PublicatIon Language: English 
(84) Designated States (unless otherwise Indicatea for every 

(30) Priority Data: kind of regional protection available): ARIPO (BW, GE, 
05103735.6 4 May 2005 (04.052005) EP GM, XE, IS, MW MZ, NA, SD, SL, SZ, Ti, UG, ZM, 

- ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
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- ORGANON [N1JNL]; Kloosterstraat 6, NL-5349 AB Oss PR, GB, OR, RU, TB, IS, IT, LT, LU, LV, MC, NL, PL, PT, 
= (NL). RO, SE, ST, SK, TR), OAPI (BF, B], CE, CO, CI, CM, GA, 

GN, GQ, GW, ML, MR, NB, SN, TD, TG). 
- (72) Inventors; and 
=_ (75) IuventorslApplicants (for (IS only): GRIMA POVEDA, Published: 

Pedro, Manuel LES/NL]; N.Y. Organon, P.O. Box 20, - with International search report 
NL-5340 Bit Oss (NL). KABSTENS, Willem, Frederik, 
Johan NLINL]; N.Y. Organon, P.O. Box 20, NL.5340 For two-letter codes and other abbreviations, refer to the Gu1d-
BR Oss (NL). TIMMEBS, Corn", Marina [N1JNL]; once Notes on Codes andAbbreviationr" appearing at the begin-
N.V. Organon, P.O. Box 20, NL-5340 BR Oss (NL). ning of each regular issue of the PC)’ Gazette. 

Sim 

_ (54) Title: 4-PHENYL-5-OXO-1,4,5,6,7,8-IIEXAHYDROQUINOLINE DERIVATIVES THE TREATMENT OF INPERTIUTY 

R4 
(57) Abstract: The present invention relates to 4-phenyl-5-oxo-1,4)5,6,7,8-hexahydroqninoline 
derivatives according to Formula I, Formula I or a pharmaceutically acceptable salt thereof, 
wherein R is 0-6C)alkyl, (2-6C)alkenyl or (2-6C)Dcynyl; e,R are independently halogen, 

-(l-4C)aI1cyl, (24C)alkenyl, (2-4C)- alkynyl, (1 -4C)aBcoxy, (349alkenyloxy or (3-4C)alkyuy-

Ami
3 buy; R4 is phenyl or (2-5C)- heterearyl, both substituted with R and optionally substituted on 

-the (hetero)aromatic ring with one or more substitnents selected from hydroxy, amino, halogen, 
-nilro, trifluoromethyl, cyano, (l.4C)alkyl, (l.4C)alkoxy, (1-4C)alkylthio and (di)(l.4C)- alky-

lanilno. The invention also relates to pharmaceutical compositions comprising said derivatives, 
as well as to the use of these 4-pheny]-3-oxo-I, 4,5,6, 7,8-hexahydro- quinoline derivatives in 
therapy, more specifically for the treatment of infertility 

R1  
H (I) 
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WO 2006/117368 
I 

PCT1EP2006/061972 

4-PHENYL-5-OXO-, 4,5,6,7, 8-1IEX2HDROQuINOLINE DERIVATIVES AS MEDICAMENTS FOR 
THE TREATMENT OF INFERTILITY 

The present invention relates to 4-.phenyl-5-oxo-1,4,5,6,7,B-hcxahydroquinoline 

derivatives, o pharmaceutical compositions comprising the same and to the use of said 

5 derivatives $r the manufacture of medicaments for the treatment of infertility. 

Gonadotropins serve important functions in a variety of bodily functions including 

metabolisin, temperature regulation and the reproductive process. Gonadotropins act on 

specific goiadal cell types to initiate ovarian and testicular differentiation and 

steroidogen4sis. The pituitary gonadotropin FSH (follicle stimulating hormone) for 

10 example plyS a pivotal role in the stimulation of follicle development and maturation 

whereas LIT (luteunizing hormone) induces ovulation (Sharp, R.M. Cliii EndocrinoL 

33:787-807 1990; Dorrington and Armstrong, Recent Prog. form. Res. 35:301-

342,1979). Currently, FSH is applied clinically for ovarian stimulation le. ovarian 

hypersthnuation for in vitro fertilisation (IVF) and induction of ovulation in infertile 

15 anovuIator women (Inler, V., hit. J. Fertility 33:85-97,1988, Navot and Rosenwaks, 

J. Vitro Fet Embryo Transfer 5:3-13, 1988), as well as for male hypogonadisin and 

male 1nfertlity. 

20 

30 

The gonadtropin FSH is released from the anterior pituitary under the influence of 

gonadofroin-releasing hormone and estrogens, and from the placenta during 

pregnancy. In the female, FSH acts on the ovaries promoting development of follicles 

and is thc major hormone regulating secretion of estrogens. In the male, FSH is 

respondb 1p for the integrity of the seminiferous tubules and acts on Sertoli cells to 

support ganetogenesis. Purified FSH is used clinically to treat infertility in females and 

for some types of failure of spermatogenesis in males. Gonadotropins destined for 

therapeuti purposes can be isolated from human urine sources and are of low purity 

(Morse e  at Amer. J Reproduct. ImmunoL and Microbiology 17:143, 1988). 

A1ternati’ely, they can be prepared as recombinant gonadotropuns. Recombinant 

human FH is available commercially and is being used in assisted reproduction 

(Olijve et al. 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 Os protein, leading to the activation of adenylate cyclase. 

5 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 afte FSH-mediated receptor activation will 

disturb follicle development and thus ovulation and fertility. Low molecular weight 

FSH antagonists could form the basis for new contraceptives, while low molecular 

10 weight FSH agonists can be used for the same clinical purposes as native FSH, Le. for 

the treatment of infertility and for ovarian byperstimulation on behalf of in vitro 

fertilisation. 

Low molecular weight FSH minietics with agonistic properties were disclosed in the 

International Application WO 2000108015 (Applied Research Systems ABS Holding 

15 N.V.) and in WO 2002/09706 (Mfyxnax Research Institute). 

Certain tetrahydroquinoline derivatives hive recently been disclosed in the 

International Application WO 20031004028 (AKZO NOBEL N.Y.) as FSH modulating 

substances, either having agonistic or antagonistic properties. 

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

20 activate the FSH receptor. 

To that aim the present invention provides 4-pheny1-5-oxo-1,4,56,7,8-

hexahydroquinoline derivatives of general formula I 

Formula I 
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or a pflarmac 

R1 is (l -6C) 

R2 R3 are in 

alkoxy, (3.4 

R4 is phenyl 

the (hetcro)s 

halogen, ni1 

(di)(l -4C)at 

R7iSH,(1.d 

R1R11-amii 

alkyl, R16 

carbonyl(l 

(di)(1-4C) 

PCT/EF2006/061972 

-3-

tically acceptable salt thereot wherein 

yl, (2-6C)alkenyl or (2-6C)alkynyl; 

pendently halogen, (l-4C)alkyl, (24C)aikcnyl, (2-4C)aikynyl, (l -4C).. 

1kcny1oxy or (34C)alkynylox3  

(2-5C)heteroaryl, both substituted with R1 and optionally substituted on 

aiatic ring with one or more substituents selected from hydroxy, amino, 

trifluoromethyl,, cyano, (1-4C)alkyl, (1-4C)alkoxy, (14C)allcylthio and 

alkylthio, (l-4C)alkylsulfonyl, (di)(l-4C)aikylamino , R8R9-amino, 

rbonyl, R12R13-amino(1 -4C)aJkylcarbonylaniino, 1114R15-aniino-(14C)-

It17R18-amlnocarbonyl(l -4C)alkoxy, 1119-oxy(14C)allcyl, 11’9-oxy-

alkyl, R20R21-aminosulfonyl, R20-oxysulfonyl, aminoiniinomethyl, 

aminoinrinoinethyl or (2-6C)heterocycloalkyliminomethyl, trifluoro-

R?-oxycarbonyl, 0-carbonyl or RR24-aminocarbonyl; 

is le is H or (4C)a1kyl; 

R9 is (14Ca1kylsu1fonyl, (1-6C)alkylcarbonyl, (2-6C)alkenylcarbonyl, (2-6C)-

alkynylca4onyl, (3-6C)cyci6alkylcarbonyl, (3-6C)cycloalkyl(1 -4C)alkylcarbonyl. 

(14C)alko*ycar6onyl, (34C)alkenyloxycarbonyl, (34C)alkynyloxycarbonyl, 

(di)(1-4C)lkylaminocarbonyl, (2-6C)heterocycloÆlky1carbonyl, (5-8C)alkyl, (3-6C)-

20 cycloalkyl (3-6C)cycloalkyl(l-4C)alkyl, ((h)(1-4C)alkylamino(2-4C)alkyl, (2-6C)-

heterocycloallcyl(24C)aikyl or phenylcarbonyl, phenyisulfonyl,, phenyl(l -4C)-

alkoxy(1 ..4C)alkylcarbonyl, phenyl(l-4C)alkyl, (2-5C)hetcroaxylcarbonyl, (2-5C)-

heteroarylulfonyl,, (2-5C)heteroaryl(14C)alkyl, optionally substituted on the 

(hetero)arinatic ring with one or more substituents selected from hydroxy, amino, 

s halogen, nitro, irifluoromethyl, cyano, (1-4C)alkyl, (1-4C)alkoxy or (di)(l-4C)-

aiKylamiflo; 

R1° is TI or (1-4C)alkyl; 

R11 is hy1roxy(24C)aikyl, amino(24C)alkyl, (1-4C)alkoxy(2-4C)alkyl or (di)-(l-4C)-

aIkylatniiio(2-4C)alk3rl; or 

o R’>R11 in R10R"-aminocarbonyl may be joined in a (4-6C)heterocycloalkenyl ring or a 

(2-6C)bterocycloalkyl ring substituted with one or more substituents selected from (1-

4C)a1ky. (1-4C)alkoxy(l4C)a4l and bydroxy(l-4C)aikyl; 
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R12, R’3 are independently H, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-6C)-

cycloalkyl, hydroxy(24C)alkyl, (l-4C)alkoxy(2-4C)aiky], (3-6C)cycloa]kyl-(1 -4C)-

alkyl, (2-6C)heterocycloaikyl(1-4C)alkyl, amino(24C)alkyl, (di)(l -4C)alkylamino-

(2-4C)alkyl or phenyl(1-4C)alkyl, (2-5C)heteroaryl(1-4C)alkyl, optionally substituted 

S on the (hetero)aroinatie ring with one or more substituents selected from hydroxy, 

amino, halogen, nitro, trifluoromethyl, cyano, (14C)alkyl, (1-4C)alkoxy and 

(di)(1-4C)alkylamino; or 

R’2R13 in R12R’3-amino(l-4C)alkylcarbonylamino may be joined in a (4-6C)betero-

cycloalkenyl ring or a (2-6C)beterocycloalkyl ring, optionally substituted with one or 

10 more substituents selected from (1-4C)alkyl, (l-4C)alkoxy(1-4C)alkyl and bydroxy-

(l-4C)a]kyl; 

R14, R’5 are independently H, (1 -6C)alkyl, (2-6C)heterocycloalkyl(1-4C)alky4 (3-6C)-

cycloalkyl(14C)alkyl, (1-4C)a1koxy(24C)alkyl, hydroxy(24C)alkyl (di)(l -4C)-

alkylamino(2-4C)alkyl, amino(2-4C)alkyl, (1-4C)alkoxycarbonyl-(1-4C)alkyl, (1-6C)-

15 alkylcarbonyl, (3-6C)cycloalkylcarbonyl, (14C)alkoxycarbonyl, (3-4C)alkenyloxy-

carbonyl, (di)(14C)alkylaminocarbonyl, (2-6C)heterocycloalkylcarbonyl or (2-5C)-. 

heteroaryl(l-4C)alkyl, phenyl(1-4C)alkyl,(2-5C)heteroarylcarbonyl, phenylcarbonyl, 

optionally substituted on the (hctero)aromatic ring with one or more substituents 

selected from hydroxy, amino, halogen, nitro, trifluoromethyl, cyano, (l-4C)alkyl or 

20 (1-4C)alkoxy, (di)(l-4C)alkylamino; or 

R14R’5 in R’40-amino(14C)aikyl may be joined in a (4-6C)hetcrocycloaJkenyl ring 

or a (2-6C)heterocycloalkyl ring, optionally substituted with one or more substituents 

selected from (1-4C)alkyl, (1-4C)alkoxy(l-4C)alkyl and hydroxy(1-4C)alkyl; 

0 is (2-6C)heterocycloallcyl(14C)alkyl, (di)(l-4C)alkylamino(2-4C)alkyl, (24C)-

25 aikoxy(l -4C)alkyl, hydroxy(2-4C)alkyl, axnino(24C)alkyl, hydroxycarbouyl(l-4C)-

alkyl, (1-4C)alkoxycarbonyl(l-4C)alkyl, (1 -4C)alkoxycarbonyl, (34C)alkenyloxy-

� carbonyl, (3-4C)a1kynyloxycarbonyl, (di)(14C)alkylaminocarbonyl, 

cycloalkylcarbonyl, or phenyl(l -4C)alky], (2-5C)heteroaryl(1-4C)alkyl, optionally 

substituted on the (hetero)atomatic ring with one or more substituents selected from 

30 hydroxy, amino, halogen, nitro, trifluoromethyl, cyano, (1-4C)alkyl, (1-4C)allcoxy and 

(di)(l -4C)alkylamino; 

are independently H, (l-6C)alkyl, (3-6C)cycl6alkyl(l-4C)alkyl, (1-4C)-
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cyl, hydroxy(2-4C)alkyl, amino(24C)alkyl, (df)(1-4C)alkylamino-

6C)heterocycloalkyl(2-4C)alkyl, or phenyl(14C)alkyl, (2-5C)-

)alkyl, optionally substituted on the (hetero)aromatic ring with one or 

ts selected from hydroxy, amino, halogen, :nitro, irifluoromethyl, cyano, 

4C)aikoxy and (di)(14C)alkylarnino; or 

8-aminocarbonyl(l -4C)alkoxy may be joined in a (4-6C)hetero-

g or a (2-6C)beterocycloalkiyl ring, optionally substituted with one or 

Is selected from (14C)alkyl. (l-4C)alkoxy(l-4C)alkyl and hydroxy-

H, (l-6C)alkyl, (l-6C)alkenyl, (l-6C)alkynyl or (l -4C)-

or 

1-aminosulfonyl may be joined in a (4-6C)heterocycloaikcnyl ring or a 

ycloalkyl ring, optionally substituted with one or more substituents 

(14C)alkyl, (1 -4C)alkoxy(l -4C)alkyl and hydroxy- (l-4C)alkyl; 

11 

or SO2; 

independently H, (l-4C)aikyl, (24C)alkenyl, (2-4C)aikynyl, (3-6C)cyclo-

)cycloalkyl(l -4C)alkyl, (2-6C)heterocycloalkyl, (2-6C)heterocycloaikyl-

,(1-4C)alkoxycarbonyl(l-4C)aikyl. (di)(l -4C)alkylaniinocarbonyl(l -4C)-

nylaminocarbonyl(1-4C)alkyl, (2-5C)heteroarylazninocarbonyl(1-4C)alkyl, 

C)heteroaryl, phcnyl(l 4C)alkyl, (2-5C)beteroaryl(l4C)alkyl, optionally 

t the (hetero)atom with one or more substituents selected from hydroxy, 

gen, nitro, trffluoromethyl, cyano, (14C)a4l, (24C)alkenyl, (2-4C)-

4C)alkoxy and (di)(l-4C)alkylamino; or 

R24-aninocarbonyl may be joined in a (4-6C)heterocycloa]kenyl ring or a 

ocycloa&yl ring, optionally substituted with one or more substituents 

in (l-4C)a]kyl, (14C)alkoxy(1-4C)alkyl and hydroxy- (l-4C)alkyl; with 

that the compounds of formula I wherein X is 0, R4 is phenyl and 1(7 is 

m H, (1-4C)alkylthio, (l-4C)alkylsulfonyl, di(l-4C)alkylanuino, ft23 
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oxycarbony), R’ -carbonyl and RR24,-axninocarbonyl, and the compounds of formula I 

wherein X is 0, R4 is (2-5C)hcteroaiyl and R7 is H or(di)(l-4C)alkylamino, are 

excluded. 

The 4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline derivatives according to the 

s 

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 agoriists of the present invention may be used for the treatment 

10 of fertility disorders e.g. controlled ovarian hyperstiinulation and 1VF 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, propyJ, isopropyl, butyl, isobutyl, 

sec-butyl and tert-butyl. 

The term (1..6C)a1kyl means a branched or unbranched alkyl group having 1-6 carbon 

15 atoms, for example methyl, ethyl, propyl, isopropyl, butyl, tort-butyl, n-pentyl and n-

bexyl. (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 

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

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

carbon atoms, such as ethenyl, n-propcnyl 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 

25 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 cyclobexyl. 
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)cyc1oaikyl(14C)allcyl means a cycloalkylalkyl group, the cycloalkyl 

has 3-6 carbon atoms with the same meaning as previously defined and 

having 1-4 carbon atoms with the same meaning as previously defined. 

The term (3-6()cycloa1kyl(1-4C)a1kylcarbonyl means a cycloalkyl moiety having 3-6 

5 carbon atoms .s previously defined, attached to the alkyl moiety, having 1-4 carbon 

atoms, of an acylcarbonyl group. 

The term (3-6)cyeloa1kylcatbonyl means a cycicaikyl group having 3-6 carbon atoms 

as previously defined, attached to a carbonyl group. 

The term (2-C)heterocycloalky1 means a beterocycloalkyl group having 2-6 carbon 

10 atoms, preferbly 3-5 carbon atoms, and at least including one heteroatom selected 

from N, 0 axdfor S, which may be attached via a heteroatom if feasible, or a carbon 

atom. Prefbnd heteroatoins are N or 0. Most preferred are piperidin-1-yl,, morpholin-

4-yl, pyrrolidn-1-yI and piperazin- 1 -yL 

- The term (4.6C)heterocycloalkenyl means a heterocycloalkenyl group having 4-6 

15 carbon aton4, preferably 3-5 carbon atoms, and at least including one heteroatom 

selected fro ni N, 0 and/or S, which may be attached via a heteroatom if feasible, or a 

carbon atom. Preferred heteroatonis are N or 0. 

The term 

20 with the sa 

atoms with 

The term 

with the 

25 atoms. 

)hetcrocycloa1kyl(1-4C)a1kyl means a beterocycloalkylaikyl group, the 

ii group of which has 2-6 carbon atoms, preferably 3-5 carbon atoms, 

meaning as previously defined and the alkyl group having 1-4 carbon 

same meaning as previously defined. 

)beterocycloaIkyl(2-4C)aJkyl means a beterocycloalkylalkyl group, the 

l group of which has 2-6 carbon atoms, preferably 3-5 carbon atoms,, 

meaning as previously defined and the alkyl group having 2-4 carbon 

The term (-6C)heterocycloaJkylcarbony1 means a heterocycloalkylcarbonyl group, the 

heterocyclo.1ky1 group of which has 2-6 carbon atoms, preferably 3-5 carbon atoms, 

with the saine meaning as defined previously. 

The term (-5C)heteroaiyl means a substituted or unsubstituted aromatic group having 

30 2-5 carbon atoms and at least including one beteroatom selected from N, 0 and S, like 
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imidazolyl, thiadiazolyl, pyridinyl, thienyl or fbryL Preferred heteroaryl groups are 

thienyl, furyl and pyridinyL The (2-5C)heteroaryl group may be attached via a carbon 

atom or a beteroatom, if feasible. 

The term (2-5C)heteroaxyl(l-4C)a]kyl means a heteroarylalkyl group, the heteroaryl 

5 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 some 

meaning as previously defined. 

The term (2-5C)beteroarylaminocarbonyl(l-4C)alkyl means a beteroarylaminocarbonyl 

group, the heteroaryl group of which contains 2-5 carbon atoms with the same meaning 

10 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 beteroarylcarbonyl group, the heteroaryl 

group of which contains 2-5 carbon atoms with the some meaning and preferences as 

-. 
previously defined. 

is The term (2-5C)hetcroary]sulfonyl means a heteroaiylsulfonyl group, the heteroaryl 

group of which contains 2-5 carbon atoms with the some 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. 

o 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)alk3nylcarbony1 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 

25 contains 1-4 carbon atoms with the same meaning as previously defined. 

The term (14C)alkylthio means an aikylthio group having 1-4 carbon atoms, the alkyl 

moiety having the same meaning as previously defined. 
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,)alkoxy means an alkoxy group having 1-4 carbon atoms, the alkyl 

the same meaning as previously defined. (1-2C)Alkoxy groups are 

)aikeny1oxy means an alkenyloxy group having 3-4 carbon atoms, the 

having the same meaning as previously defined. 

)aflcyny1oxy means an alkynyloxy group having 3-4 carbon atoms, the 

having the same meaning as previously defined. 

)a1koxycarbonyl means an alkoxycarbonyl group, the alkoxy group of 

1-4 carbon atoms with the same meaning as previously defined. 

arbonyl groups are preferred. 

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

group of whih contains 3-4 carbon atoms. 

The term (3-4C)aikynyloxycarbonyl means an alkynyloxycarbonyl group, the alkynyl 

group of whih contains 3-4 carbon atoms. 

15 The term (141C)alkoxy(144C)alkyl means an alkoxy group, the alkyl group of which 

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

atoms. 

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

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

20 atoms. 

The term (l4C)a1koxycarbony1(1-4C)allcy1 means an a&oxycarbonylalkyl group, the 

alkyl groups of which contain 1-4 carbon atoms with the same meaning as previously 

defined. 

The term 
r 

25 1-4 carbon 

The term 

alkyl grot 

enyl(14C)a3kyl means a phenyl group attached to an alkyl group having 

atoms as defined previously. 

henyl(1-4C)alkoxy(14C)alkylcarbonyl means a phenylalkoxy moiety, the 

of which contains 1-4 carbon atoms attached to the alkyl group of a 

.rl moiety, the alkyl group also containing 1-4 carbon atoms. 
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TheThe term pbenylaininocarbonyl(l-4C)aikyl means a phenylaininocarbonyl group 

attached to an alkyl group having 1-4 carbon atoms as defined previously. 

The term hydroxy(24C)aikyl as used herein means an hydroxyalkyl group having 2-4 

carbon atoms, the alkyl moiety having the same meaning as previously defined. 

s The term hydroxycarbonyl(1-4C)alkyl means a bydroxycarbonylalkyl 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, nionosubstitutcd 

or disubstituted with alkyl groups, each of which contains 1.4 carbon atoms and has the 

10 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)alkylaininocarbonyl(1-4C)alkyl means a (di)alkylaminocarbonyl-

aficyl group, the alkyl groups of which contain 1-4 carbon atoms with the same 

is meaning as previously defined. 

The term aminocarbonyl(1-4C)a]koxy means an aminocarbonylalkoxy group, the alkyl 

group of which contains 1-4 carbon atoms with the same meaning as previously 

defined. 

The term (di)(1-4C)alkybmiino(2-4C)alkyl as used herein means an (di)alkylamino 

20 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(14C)alkyIcarbonylmitlo means an aminoalkylcarbonylamino group, 

the alkyl group of which contains 1-4 carbon atoms with the same meaning as 

25 previously defined. 

The term amino(24C)alkyl as used herein means an aminoalkyl group having 2-4 

carbon atoms, the alkyl moiety having the some meaning as previously defined. 

The term (di)(1.4C)alkylaminoiminomethyl as used herein means an 

alkylaminoiniinomethyl group, the amino group of which is monosubstituted or 
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alkyl groups having 1-4 carbon atoms and having the same meaning 

loalkyliininomethyl as used herein means a 

group, the beterocycloalkyl moiety of which is as 

means fluorine, chlorine, bromine or iodine; chlorine, bromine or 

Futically acceptable salt represents those salts which are, within the 

dgenient, suitable for use in contact for the tissues of humans and 

out undue toxicity, irritation, allergic response and the like, and are 

with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts 

in the art They may be obtained during the final isolation and 

the compounds of the invention, or separately by reacting the free base 

a suitable mineral acid such as hydrochloric acid, phosphoric acid, or 

or with an organic acid, such as for example ascorbic acid, citric acid, 

Lactic acid, inaleic acid, inalonic acid, funiaric acid, glycolic 
acid, succinic 

ic acid, acetic acid, methanesulfonic acid, and the like. The acid function 

with an organic or a mineral base, like sodium hydroxide, potassium 

lithium hydroxide. 

1 also relates to compounds of formula I, wherein R1 is (1-6C)aikyL More 

the invention relates to compounds wherein R1 is (1-4C)alkyL 

of the invention are compounds according to formula I wherein It2, R3 

r (14C)alkoxy. 

aspect, the invention concerns compounds of formula I, wherein Y is 

of the invention is a compound wherein Z is CN. 

t the invention concerns compounds wherein X = 0. 

1 also relates to compounds according to general Formula I wherein R1 is 

R10R-aminocarbonyl, R12R’3-amino(1-4C)alkylcarbonylanrino, 1114R15--

9llyl or R17R18-aminocarbonyl(l -4C)alkoxy. 
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In another aspect the invention concerns compounds wherein 

R8isH, 

R9 is (1-4C)alkylsulfonyl, (1-6C)alkylcarbonyl, (3-6C)cycloalkylcarbonyl, (1-4C)-

alkoxycarbonyl, (34C)alkenyloxycarbonyl, (di)(1 -4C)alkylmniiiocarbonyl, (2-6C)-

5 heterocycloalkylcarbonyl, or phenylcarbonyl, phenyl(1-4C)alkoxy(1-4C)alkylcarbonyl, 

(2-5C)heteroarylcarbonyl, (2-5C)hetcroarylsulfonyl or (2-5C)heteroatyl(1-4C)alkyl, 

optionally substituted on the (hetero)aromatic ring with one or more substituents 

selected from, halogen or (l-4C)alkoxy; 

R’° is H or (1-4C)alkyl; 

10 R1’ is hydroxy(24C)alkyl, amino(2-4C)alkyl, (l-4C)alkoxy(2-4C)alkyl or (di)(1-4C)-

alkylamino(24C)alkyl; or 

R’° and R11 form together with the N to which they are bonded a (4-6C)beterocyclo-

alkenyl ring or a (2-6C)heterocycloalkyl ring, optionally substituted with one or more 

substituents selected from (1-4C)alkyl; 

15 R’2. R13 are independently 11, (1-6C)alkyl, (3-6C)cycloalkyl, hydroxy(24C)alkyl, 

(1 -4C)alkoxy(2-4C)alkyl, (2-6C)heterocycloalkyl(l -4C)alkyl or (di)(1-4C)-

alkylamiho(2-4C)alkyl or phenyl(14C)alkyl, (2-5C)heteroaryl(l-4C)alkyl, optionally 

substituted on the (hetero)aromatic ring with one or more substituents selected from 

halogen; or 

20 R12 and R13 form together with the N to which they are bonded a (4-6C)bcterocyclo-

alkenyl ring or a (2-6C)heterocycloalkyl ring, both optionally substituted with one or 

more substituents selected from (14C)alkyl or bydroxy(1-4C)alkyl; 

are independently U, (1-6C)alkyl, hydroxy(24C)alkyl, (1-4C)alkoxycarbonyl-

(1-4C)a1kyl, (1 -6C)alkylcarbonyl, (3-6C)cycloalkylcarbonyl, (1-4C)aikoxycarbonyl or 

�25 (2-5C)hetcroaryl(1 -4C)alkyl or (2-5C)heteroarylcarbonyl, phenylcarbonyl; 

R16 is (2-6C)heterocycloalkyl(1 -4C)alkyl, (di)(1 -4C)alkylamino(2-4C)alkyl, (2-4C)-

alkoxy(1-4C)alkyl, bydroxycarbonyl(l-4C)alkyl, (1 -4C)alkoxycarbonyl(1 -4C)alkyl; or 

phenyl(1-4C)a]kyl or (2-5C)lieteroaiyl(1-4C)alkyl, optionally substituted on the 

(hetero)aromatic ring with one or more substituents selected from halogen or (14C)-

30 alkoxy; 

R17,R18 are independently H, (1-6C)alkyl, (3-6C)cycloalkyl(l-4C)alkyl, (1-4C)alkoxy-

(2.4C)alkyl. (2-6C)heterocycloalkyl(2-4C)aikyl; or phenyl(1-4C)alkyl or (2-5C)hetero-
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aryl(14C)allcy, optionally substituted on the (hetero)aromatie ring with one or more 

substituents selected from halogen; or. 
17 and R’3 fom together with the N to which they are bonded a (4-6C)heterocyclo-

alkenyl ring o a (2-6C)beterocycloalkyl ring, optionally substituted with one or more 

5 substituents selected from (14C)a4l or hydroxy(1-4C)alkyL 

The invention also relates to compounds according to Formula I wherein R7 is RR?-

amino. 

Another aspet of the invention concerns compounds wherein R8 is H and R9 is (1-

10 Still another aspect of the invention concerns compounds wherein one or more of the 
specific definitions of the groups R’ through R24 and X, Y and Z as defined here above 

are combined in the definition of the 4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroquinollnc 

derivatives of’ formula L 

The inventioralso concerns compounds selected from the group of N-{3-[2-Bromo-4- 

15 

phenoxyinethy1]-phenyl}-3,4,5tijmetlioxybenzamjde; 

N-13-[2-Brono-4-(3-cyano-2-metbyl-5-oxo-7-propyI1 ,4,5,6,7,8-hexahydro-quinolin-

20 4-yl)-6-cthoxr-phenoxyrnethylphonyl} -2-[4-(2-bydroxy-ethyl)-piperazin-1 -yl]-

acetamidc; 

-carbonyl)-benzyloxy]-5-ethoxy-phenyl}-

2-mthyl-5..co-7-propyl-1,4,5,6,7,8-hcxahydroquinoline3..carbonitrilc; 

3-[Bis-(2-m7lffioxy-ethyl)-mnino]-N-13-[2-bromo4-(3-cyano-2-methyl-5-oxo-7-

25 

2-13-[2 

Zo,-phonoxymethyl3-phenoxy)-NN-dimethyl-aceizmide;

ono-4-(3-cyano-2-methyl-s-oxo-7-propy1-1,4,5,6,7,8-hexahydroqujno1jn 

4-yl)-6-*   

4- 3-Broino -2-

30 methyl-5-oo-7-propy1-1,4,5,6,7,8-bexahydro-quinoline-3-carbonftrfle; 

Furan-2-carpoxyJic acid {2-[2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1 ,4,56,7,8-

hexahydro4inolin-4yl).6ethoxyphenoxymethyl]..pheny1} -amide; 
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N-{2-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinolln-

4-yl)-6-ethoxy-phenoxyinethyl]-pbenyl}-acxylamide; 

Cyclopropanecarboxylic acid {2-[2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-

1,4,5,6,7,8-hexabydro-qunolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl}-amide; 

5 2-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinolln-4-

yI)-6-ethoxy-phenoxymethyl]-phenyl}-carbamic acid methyl ester; 

I -{2-[2-Bromo-4-(3-cyano-2-mcthyl-5-oxo-7-propyl-1 4,5,6,7,8-hexahydro-quinolin-

4-yl)-6-ethoxy-phenoxymethyl]-phenyl} -3-methyl-urea 

{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,45,6,7,8-hexahydro-quinolixi-4-

10 yl)-6-ethoxy-phenoxymethyl]-pyridin-2-yl} -carbamic acid methyl ester 

4-(3-Bromo-5-ethoxy-4- {3-[(1H-iinidazol-4-ylmethyl)-amino]-benzyloxy} -phenyl)-2-

methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonilrile; 

N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinolin-

4-yJ-6-ethoxy-phenoxymethyl]-pheny1}-methanesuIfonamide; 

� 
15 

yl)-6-ethoxy-phenoxylnethyl]-phcnyl}-carbamic acid ally! ester; 

4-[3-Bromo-5-ethoxy-4-(1 -methanesulfonyl-1H-pyrrol-2-ylmethoxy)-phenyl]-2-

methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile; 

4-[2-Bromo-4-(3-cyano-2-mcthyl-5-oxo-7-propyl-1,4,56,7,8-hexahydro-quinolin-4-

20 yl)-6-ethoxy-phenoxymethyl]-N-methyl-benzainidine; 

4-{3-Bromo-5-ethoxy-4-[(pyridin-3-ylmethyl)-amino]-phenyl} -2-methyl-5-oxo-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-I ,4,5,6,78-hexahydro-quinolin-

4y-6-ethoxy-pheny1amino]-methyl}-phenyl)-methaueSulfoflamide; 

s 4-{3-Bromo-4-[2-(cyclopropy]niethyl-amino)-bcnzyloxy]-5-CthoXy-phCflYl}-2-methYl-

___ 5-oxo-7-propyl-1 ,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile; or 

N{2-[2-Bromo-4-((4E.7S)-3-cyano-2-methy1-5-oxo-7-propyl-1,45,6,7,8-heXahydrO-

quinolin-4-yl)-6-cthoxy-phenoxyniethy!]-4,5-difluoro-phcflyl}-methaflesulfoflamide 

30 
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for the preparation of the 4-pheny1-5-oxo-1,4,5,6,7,8-

derivatives of the invention are outlined below. 

V 

phenyl 

1,4,5,6,7,8-liexahydroquinoline derivatives I of the present 

..NO2 A..NH2 

x-Y 
_R3  

ANN

3 

RI
 

ited) phenyl or Il-b:A (substituted) phenyl or 
uted) heteroaryl (substituted) heteroaryl 

R9 
Xly 

R2 R3 

RI AKN? 

I-a: A (substituted) phenyl or 
(substituted) heteroatyl 
R9 = acyl or sulfonyl group 

invention can be prepared starting from appropriately functionalised 1,4-

d1hythopdiue derivatives of general structure II, wherein R’, R2, R3, X, Y and Z are 

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

io For exam1e, acylation or sulfonylation of compounds of general formula TI-b yields 

compou4 of general formula I-a, wherein R1, R2, R3, X,Y and Z are as previously 

defined, R is H, R9 is an acyl or sulfonyl group and A is a (substituted) phenyl or a 

(substituted) heteroaryl rings 
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InIn a typical experiment, compounds lI-b are reacted in a solvent, such as 

dichioromethane, NN-dimethylfonnaxnide, dimethyl sulfoxide, ethanol, 

tetrahydrofbran, 1,4-dioxane, toluene, 1-methyl-pyrroJidin-2-one or pyridine with an 

appropriately substituted acyl halide, acid anhydride or sulfonyl halide in the presence 

5 of a base such as triethylanii’ne, NN-diisopropylethylamine (DiPEA) or pyridine, to 

OyE 

H 

Reducing agent 

li-b: A = (substituted) phenyl or I-b: A (substltutłd) phenyl or 
(substituted) heteroarylA_NE (substituted) heteroaiyl 

R9 = (substltuted)alkyl, 
x’ Hcycloalkyl 

(lyE 

Ri 

Il-c: A = (substituted) phenyl or 
(substituted) heteroaryl 

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)axoinatic carboxylic acid in the presence of a coupling reagent 

such as diisopropyi carbodiimide (DIC), (3-dimethylaminopropyl)-ethyl-carbodiimide 

10 (EDCI), 0-(bcnzotriazol-1-yl)-N,N,N,N’-tctranicthylUronium tetrafluoroborate 

(TBTLJ) or 0-(7azabenzotriazol-1-y1)-N,N,NN’-tetiamethy1UrOfliUm hexafluoro-

phosphate (HATU) and a tertiary amine base (e.g. DIPEA) in a solvent such as N,N-

dimethylforrnamide or dichioromethano at ambient or elevated temperature. 

Compounds of general formula I-b, wherein R’, R2, R3, X, Y and Z are as previously 

15 defined, R9 is a (substituted) alkyl group and A is a (substituted) phonyl or a 

(substituted) heteroaxyl ring, can be prepared by reductive alkylation of the amino 

group with appropriately substituted aldehydes of general formula E-C(0)H (E = alkyl, 
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give compou 
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alkylalkyl, (di)alkylaminoalkyl, heterocycloalkylalkyl,, (hetero)aryl, 

and a suitable reducing agent such as sodium cyanoborobydride or 

rborohydrkle. Likewise, appropriately substituted ketones can be used 

Alternatively, compounds of general formula lI-b can be converted to 

g (hetero)aiyliniinc 11-c upon reaction with appropriately substituted 

ral formula E-C(0)H (see above) by methods known to those skilled 

d by reduction, with a reducing agent such as sodium borobydride to 

of general formula I-b. In Ibis case, appropriately substituted ketones 

can be used awell. 

Il-b 

R11 

of general 

15 substituted 

elevated 

20 alkyl ha] 

R9-OH 
PPh3. 

or 

R9-I-laI 
K2CO3 

ll-d 

NO2 

NO, 
o=F=o 
A...NR9 

R2 R3 

RI ANN 
Il-s I-b A (substituted) phenyl or 

(substituted) hoteroaryl 
R9 = (substltuted)alkyl, 

cydoa)kyl 

ir, compounds of general formula 11-b can be converted to 2,4-

esuIfonamide derivatives U-d by sulfonylation with 2,4-

:nesulfony1 chloride. The sulfonamide can be alkylated to give compounds 

’ormula 11-c by using an known Milsunobu reactions with appropriately 

pri-mary
or secondary alcohols of formula R9-OH (R9 = alkyl, cycloalkyl, 

Iky1, (di)alkylaminoaikyl, heterocycloalkylalkyl or (hetero)aiylalkyl), 

osphine (optionally resin bound) and a dialkyl azodicarboxylate in 

solvents such as I ,4-dioxane, tetrahydrofuran or dichioromethane at 

ambient temperature. Alternatively, the sulfonamide can be alkylatod using 

s of formula R!-Hal (Hal = Cl, Br, I) and a suitable base such as K2CO3 in a 
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solvent such as NN-dimethylformav’ide, teliahydrofbran or 1,4-dioxane. Cleavage of 

the N-S sulfonamide bond with a primary amine such as propylaniiie in a suitable 

solvent such as dichioromethane then gives compounds of formula I-b. Alternatively, 

the N-S sulfonamide bond can be cleaved using mercaptoacetic acid and a tertiary 

5 amine base in a solvent such as dichioromethane. Precedence for these types of 

reactions can be found in literature. For example, see: Tetrahedron Lett. 38 (1997) 

5831-5834, Bioorg..Med. Chem. Left. 10 (2000) 835-838. 

Compounds of general formula I-c, wherein R1, 1(2, 1(3, 1(9, XY  and Z are as 

10 previously defined, R8 is (1-4C)alkyl and A is a (substituted) (hetero)atyl group, can be 

prepared from compounds I-a, I-b or II-1 Alkylation of compounds Pa with I( -Hal 

(Hal; Cl, Br, I) or R8-OH by the some methods described for the alkylations of 

compounds II-d yields the desired N,W-disubstituted aniline derivatives I-c. 

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

15 for the reductive alkylation of compounds of formula fl-b also yields NN-disubstituted 

aniline derivatives of formula I-c. 

l8 I8 

A..NH A..NR9 

R2 RS R2 R3 

Ri RI1 
lI-ft R8 = (14C)a41 I-c 

Compounds of general fornmla fl-1 prepared by the same methods described for the 

synthesis of compounds of formula I-b, can be acylated, su]fonylatcd or reductively 

20 alkylated as described for the preparation of I-a and I-b, respectively, to give 

compounds of general formula I-c. 
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in compounds of general formula IT-a can be reduced to the 

amino group to give compounds of general formula U-b. Typically, 

are treated with zinc and acetic acid in a suitable solvent such as TUF 

mperatures between 1) °C and reflux temperature. Alternative methods 

nt with iron, SnC12 or hydrogen in the presence of a transition metal 

,alladium or platinum on charcoal, using methods and reagents well 

skilled in the art Alternatively, compounds of general formula U-b can 

cleavage of known N-protecting groups such as an Allyloxycarbonyl 

n-9-yl-methoxycarbonyl (Fmoc) or tert-butoxycarbonyl (13cc) group in 

general formula II-g to give the corresponding derivatives U-b. Related 

up manipulations can be found in Protective groups in Organic 

Greene and P.G.M. Wuts, John Wiley & sons, Inc., New York, 1999. 

IrotecUng group 

..NH KNH2 

x-  
,R3

 

R2 R3 

.2 

R1) 

phenyl or I[-b: A (substItuted) phenyl or 
heteroaryt (substituted) heteroaryl 

id derivatives of general formula I[-i, accessible by saponification of 

alkyl esters Il-h, can be condensed with amines of general structure 

sing a coupling reagent as described before for the preparation of 

[a to give compounds of formula I-d, wherein R1, R2, R3, R1°, )C Y 

previously defined and A is a (substituted) phenyl or a (substituted) 

ng. A similar coupling method has been described before for the 

f derivatives I-a. Alternatively, compounds of general formula Il-i can be 

the corresponding acid chlorides U-j by art known methods. Treatment of 

ids of general formula Il-i with thionyl chloride or oxalyl chloride and 

table solvent such as dichiorornethane or toluene gives the corresponding 
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-j. Subsequent reaction with amines of general structure R’°R11NH, 

presence of a suitable tertiary amine base yields compounds of general 

general formula I-c, wherein R1, R2, R3, R122 R.’3, X,Y and Z are as 

Lcd and A is a (substituted) phenyl or a (substituted) betcroaiyl ring, can 

acylation of compounds of general formula 11-b with appropriate acyl 

compounds 11-Ic, followed by standard substitution of the chloride or 

amines of general formula R12RNfl. Additionally, compounds of 

I-e with a two-carbon spacer between the carbonyl and the NR’2R 

10 group can be obtained by acylation of compounds of general formula 11-b with a-

unsaturated ayl chlorides to give compounds of general formula II-1, followed by art 

known Michiel addition reactions with appropriately substituted amines of general 

formula R 

1Hal N’ 
R15 

R14 x.x 
R2 

XY 

R3 
R14 

Rl4LN RI 
H 

II-M:( substituted) phenyl or RA (substituted) phenyl or 
(substituted) heteroaryl (substituted) heteroaryl 

Hst= Br, ClorI n’I-4 
nI-4 

15 Compounds of general formula I-f, wherein R1, It2, R3, R14, R, X,Y and Z are as 

previously defined and A is a (substituted) phenyl or a (substituted) heteroaryl ring, can 

be prepared by alkylation of amines of general formula R’4R’5N11 with halides of 

general formula fl-n,, under the agency of a tertiary base such as NN-diisopropyl 

ethylamine or triethylamine in an appropriate solvent such as NN-diniethylformamidc, 

20 tetrahydroan or dicliloromethane. 

Derivatives of general formula I-g, wherein It1, It2, R3, R16, X,Y 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 11-0 

with an alkyl halide of general formula R16-Hal, in which Hal may be Br, Cl or I. 

Typically, such a reaction is carried out in an aprotic solvent such as N,N-

dhnetbylformamide, 1,4-dioxane or tetrahydrofIiran in the presence of a base, such as 

s sodium hydride, potassium carbonate, cesium carbonate or trietyl amine at ambient or 

elevated temperature. Alternatively, conversion of compounds of general formula 11-a 

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 lJ-o is effected with alcohols of general formula R’6-011 under 

to the agency of (resin bound) Iriphenyl phosphine and diethyl azodicarboxylate or its 

derivatives in a suitable aprotic solvent such as tetrahydrofuran or dicblorometbane. 

I’rotectIng group 

R2 R3 

RI ANN 
A’ OH 
V 

R16 

16 
R16 RIG X 

Hui or  R2 R3 

HW-Br, Cior 

RI1% 
NN 

 11-n: A = (substituted) phenyl or 11-o: A- (substituted) phony) or )-g: A (substituted) phenyl or 
(substituted) heteroatyl (substituted) heteroaiyl (substituted) heteroaiyl 

Derivatives of general formula 11-a can be obtained by cleavage of the hydroxyl-

protecting group in compounds of general formula 11-n. Suitable protective groups, 

15 well-known to those skilled in the art, are the tetrahydropyranyl (TI]P) or ter -butyl 

diinethylsilyl (LBS) protective groups. Cleavage of the TUP 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 

teirahydrofliran or methanoL Alternatively, the TUS group can be removed by 

20 treatment with tetra-n-butylammonium fluoride in tetrahydroibran. Related protective 

group manipulations can be found in Protective groups in Organic Synthesis, T.W. 

Greene and P.G.1vL Wuts, John Wiley & sons, Inc., New York, 1999. 
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present invention with general formula I-h can be prepared by 

ivatives 11-q with amines of general formula RR’NE under the 

g agent and a tertiary amine base, as described e.g for the 

[10H [INRIB 
K0 K° RI7 

x-Y x#Y x,Y AFt2FRt3 R2 R3 Hr1183 

I N RI RI 

A = (subsiltuted) phenyl or fl-q: A (substituted) phenyl or P-h: A = (substituted) phenyl or 
(substituted) heteroaryt (substituted) heteroaryl (substituted) heteroaryl 

nI4 n1-4 n=14 

rivatives of general formula I-d. The requisite derivatives of formula 

e in a two-step synthetic protocol from compounds of general formula 

on of the phenolic moiety with an appropriate halogenated alkyl ester 

Ives of formula I[-p, followed by acid  or base-mediated cleavage of the 

known to those skilled in the art. 

10 Derivatives of general formula 1-i are accessible from nitriles of general formula lJ-r by 

the art kno+ 
Pinner amidine synthesis. This synthetic procedure comprises the 

selective con’rersion of the nitric function on the (hetero)aryl ring of derivatives 1I-r 

NH ON - 

10Jk 
Subsiltuent 

F R2 R3 R2 R3 R2 R3 

RIX RI RI1 

lI-r A = (fltutd)pnyl Il-a: Am (substituted) phenyl or 14: A 

Alk = (1-4C)alkyl 

into imidatCs 11-s by treatment with an appropriate acid such as hydrochloric acid, 

using a sui1ble alcohol as a solvent optionally in the presence of cosolvents such as 
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1,4-dioxanc or diethyl ether, at ambient or elevated temperature. Reaction with the 

appropriate acyclic or cyclic amine yields the amidinc derivatives I-L Related amicline 

formations are well known to those skilled in the art For example, see: J. Med. Chem. 

42 (1999) 5415-5425, Bioorg. Med. Chern. Lett. 13 (2003) 697-700, J. Org. Chem. 62 

5 (1997), 8449-8454. 

Compounds of general formula 111-a wherein X is 0 can be used to prepare compounds 

I-j, wherein R’, R2, R3, R4, Y and Z are as previously defined and X is 0, by 0-

alkylation, 0-acylation or 0-sulibnylation using standard conditions, well known to 

those skilled in the alt The substitution pattern of the (hetero)aiyl ring in R4 is as 

10 previously defined. In a typical experiment, compounds ILL-a are reacted in a solvent, 

such as dichiorometbane, NN-dimethylformamide, diinethyl sulfoxide, ethanol, 

tetrahydrofliran, 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 

is triethylamine, NN-dilsopropylethylamine (DIPEA), potassium carbonate, cesium 

carbonate or sodium hydride, optionally in the presence of a catalytic amount of 

potassium iodide or teirabutylaminonium iodide, to give 0-alkylated, O-acylated or 0-

sullbnylated derivatives of formula L-j, respectively. 

Alternatively, 0-alkylated compounds of general formula I-j in which Y is C1112 can be 

20 obtained by using art known Mitsunobu reactions with alcohols of formula Vifi, 

triphcnylpbosphine (optionally resin bound) and a dialkyl azodicarboxylate (e.g. 

diethyl azodicarboxylate) in appropriate solvents such as 1,4-dioxane, tclxahydrofuran 

or dichioromethane at elevated or ambient temperature. 

Additionally, O-acylated compounds of general formula I-j, wherein Y is C(0) can be 

s obtained by reaction of a (hetero)arornatic carboxylic acid of formula W in the 

presence of a coupling reagent such as diisopropyl carbodilmide (DIC), (3-

dimethylaminopropyl)-ethyl-carbodiiinide (EDC1), 0-(benzotriazol-1 -yl)-N,N,N’,N’-

tetramethyluronium tetrafluoroborate (TBTU) or O-(7-aziibenzotriazol-1-yl)-

1N,N’,N’-tetramcthyluronium hexafluorophospbate (HATU) and a tertiary amine base 

30 (e.g. DiPEA) in a solvent such as MN-dimethylforinamide or dichiorometbane at 

ambient or elevated temperature. 
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of general formula I-k can be prepared from compounds rn-b by 

ion or N-sulfonylation using the same methods described for the 

R4 
R4 R4 R4 R4 R4 R4 

Har’ 
or  or  or

 
 ) A 

XIY 

R2(LCl R3 

IV V VI Vii VIII IX o 
z 

Hal = Cl, Br, I 
RI 

l I 
Nl 

l-j: X0 
l-k X = NH 

,Substltuent 
SUbSL
 ?t ?ubst. SubsL ?UbSt. 

ubst. A 

A or A or A or A or A or A 

O"cI 00H O=O I4O O’H R2I.(-L(R3 

X Xl XII X111XIV XV 0 
- z 

HaI=Cl, Br, I I I 
RI N 

II: A = (substituted) phenyl or 
I (substituted) hetemaryl 

synthesis of compounds I-j using the reagents of formula 1V-X. Additionally, 

compounds of general formula I-k in which Y is CR2 can be prepared by reductive 

amination of(hetero)aromatic aldehydes of formula IX with compounds -b and a 

suitable reducing agent such as sodium cyanoborohydride or sodium 

methods 

compounds of general formula RI-b can be converted to the 

benzimine upon reaction with (hetero)aromatic aldehydes LX by 

to those skilled in the art, followed by reduction with a reducing agent 

I4 l4 

HN 
R2 R3 FRt2 R3 

RI 

I-k 

RI 
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such 

26

-such as sodium borobydride to give compounds I-k in which Y = C112. 

Compounds of.general formula I-k wherein R’, R2, R3, R and Z are as previously 

defined and X is NH can be N-alkylatcd by the same methods as described for the 

preparation of derivatives I-b to afford compounds of general formula I-i, wherein R 

5 is a (1-4C)alkyl group. 

Compounds of general formula II are also accessible from derivatives of general 

formula ffl-a and -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. 

4Subst 

HN 
ly 

R2 RS 

RI AN 
IRA = (substituted) phenyl or 

(substituted) heteroaiyl 

A.Subst 

R2 R3 

RI ANN F 
Il-u: A (substituted) phenyl or 

(substituted) hstea 

io Similar to the N-alkylations of compounds of general formula I-k to give I-I, 

compounds of general formula 114, wherein R1, R2, It3 and Z are as previously defined 

and A is a (substituted) phenyl or a (substituted) beteroaryl can be N-alkylatcd to give 

compounds of general formula 11-u, wherein e is a.  (1-4C)alkyl group. 

RIO + H2N,4: 

I4 

M R3 

A. RI XVI XV1I XV1II-a:X=O I XVHI-b:X = N-R22 
Compounds of general formula I, wherein It1, It2, R3, J(4, X, Y and Z are as previously 

is defined, can also be prepared starting from cyclohexane-1,3-diones of general formula 

XVI, enarnines of general formula XVII and benzaldehydes of general formula XVIII-

R4 R2R3 +  
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reaction. 
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three component Hantzscb-type cyclo-condensation 

cyclo-condensation reactions, can be found In: Bioorg. Med. 

1481-1484, J. Chem. Soc., Perkin Trans. 1 (2002).1141-1156$ 

Synlett (2002) p9-92, Drug Dev. Res. 51 (2000) 225-232, Drug Dcv. Res. 51 (2000) 

233-243, 1. MfmL Chem. 42 (1999) 1422-1427, thld 566-5271, ibid 41 (1998) 2643-

2650, WO 940966, Arzneim.-Forsch./Drug Res. 45 (1995) 1054-1056 J. Med. Cliem. 

34 (1991) 2248.2260, ibid. 17 (1974) 956-65, Indian J. Chem., Sect B (1994) 526-531, 

io Chem. Rev. 72 (1972), 1-42. The above mentioned reaction is typically conducted at 

elevated tempeature in suitable solvents such as acetic acid, (iso)propanol, ethanol, 

methanol or thereof 

Subsftjent 
Substltuent 

x" 
x ly R2R2 R3 

Hs x 
R2 FMJ . IIJ R2 R3 

I 
OXIXH + z 

OH 

RV 1 

II: A= (substltutei 
(eubstitut 

Compounds c 

is mentioned Th 

general forrnu 

Compounds o 

bromination c 

Thus, compo 

20 treatment Wi 

dicbloromethz 

Alternatively, 

R1-’OH2N R1LN 
phenyl or XV1 XVII Ill-a: X 0 
heteroaryl IA-b: X = NH 

general formula II and ffl-a-b are also prepared by the previously 

itzsch-type cyclo-condensation by using substituted benzaldehydes of 

t.= or XX, respectively. 

general formula rn-c-din which R2 is Ur can also be obtained by ortho-

phenols or anilines, which are well known to those skilled in the art. 

ntis of formula 111-c-f afford compounds of formula m -c-d upon 

bromine in a suitable solvent such as acetic acid, ethanol or 

e or mixtures thereoZ optionally In the presence of sodium acetate. 

M.bromosuccinhnide in NW- methylormainide or acetonitrile can be 
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used to acbieve this conversion. For example, see I Chem. Soc Perlin Traus.2 6 

(2000)1113-1118, J Org. Chem. 44(1979), 47334735. 

H%x H 

H 
14 R3 

XVI + 
+ H%.?#.R3 

RIX 

Br

 

)W-a:X=O III-W.X=O lU-c:X=O 
)OU-b:X=NH� I1I-tX=NH III-d:X=NH 

Compounds of general formula rn-c-f are prepared by the aforementioned Han1ch 

reaction using benzaldehydcs of general formula XU-a-b. 

5 Compounds of general formula W to XV are either commercially available, 

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

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

available or can be prepared by literature procedures. Relevant examples are found in: 

1. Med. Chem. 43(2000)4678-4693, Tetrahedron 56(2000)4753-4758,1. Med.. Chem. 

10 35 (1992) 3429-3447, ibkL 24(1981)1026-1034, Org.. Synt. Coil. Vol. V (1973) 400, 

Chein. Ber. 88(1955)316-327, Justus Liebig Ann. Chem. 570 (1950) 15-31. 

H2N I(-

XVU-a )CVI1-b 

The compound of formula XVII-a is commercially available and compound XVII-b 

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

225-232. 

is Benzaldehydes of general formula XVIII-a, wherein R2, it3, it4 and Y are as previously 

defined and X =0,. are readily prepared from benzaldehydes of general formula XX-a 

using the same methods as described for the conversion of compounds of formula rn-a 
to I-j. Likewise compounds of general formula XVJI1-b arc prepared from XX-b using 

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

20 
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IV IV orVor Vi or VII or VIII or IX 

XX-a: X = 0 
XX-b: X = N-22 
XX-o X=NH, R2= Br 

X or X1 or X11 or X111 orXiVorXV 
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I4 

R2 R3 

XVIH-a: X= 0 
XVth-b: X = N-R22 

X1X-a: X = 0, A = subst. phenyl 
or subst. heteroaryl 

XIX-b: X = N-R22, A = subst. phenyl 
or subst. heteroaryl 

Benzaldebydes of general formula XX-a and XX-b are commercially available or can 

be prepared according to literature procedures: J. Chem. Soc., Perkin Trans. 2 (2000) 

1119-1124, 3. Chem Soc., Chem. Comniun. 4 (1993) 419-420, Synth. Commun. 20 

(1990) 2659-2066, Chem. Pharm. Bull. 34(1986)121-129, Indian J. Chem. Sect. B 20 

(1981) 1010-1013, Monatsh. Chem. 106 (1975) 1191-1201, DE 1070162, J. Org. 

Chem. 23 (198) 120, Tetrahedron Lett. 25 (1984), 2901-2904, J. Org. Chem. 25 

(1960), 2053-2055, 1. Chem. Soc., Perkin Trans. 2 (1992), 2235-2242. Additionally, 

benza1dehydes of general formula XX-c wherein R2 is bromide and X is N-H can be 

obtained by bromination of compounds of general formula XXI using the same 

procedures decribed for the conversion of compounds of general formula Jtl-f to HI-d. 

t02 1$142 
HL.R3 H-L,R3 Br

 

)R3 

0 0 

XXII XXI XX-c 

Compounds of general formula XXI are easily prepared from compounds of general 

formula XXIIrusing the same reduction methods that were described for the preparation 

of compound of general formula IL-b from TI-a. Compounds of general formula XXII 
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are commercially available, reported in literature or can be readily be prepared by Those 

skilled in.thc 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 

5 preparation of derivatives XVffl-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 

10 in the art, e.g. crystallization of salts winch are obtained from optically active acids and 

the racemic mixture, or chromatography using chiral columns. For separation of 

diastereomers, straight phase or reversed phase columns may be used. 

Substituents Substltuenta Substitucnts 

0 00 _ _ O 

RI 
(i1IArLcL? i:5:Tx1 . JXCN 

RI N RI’ N 
H H H 

XXV-a XXIV-a XXII I-a 

Additionally, enantiomerically pure hexahydroquinoline derivatives of general formula 

15 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 clicblorometbane, 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. 

20 mt 26 (1994) 429-438, Ada Chem. Scand. 53 (1999) 714-720, J. Org. Chem. 57 

(1992) 2700-2705. Compounds of general formula XXIII 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 

25 effected by stirring with an acid such as Irifluoroacetic acid in dichioromethane. 



WO 2006/117368 

Compounds  

condensation 

appropriately 

stereoisomers 

chroinatograp 

and/or UPLC. 

Enniine XXI 

steps from t 
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general formula XXV are obtained by a Rantzscb-type cyclo-

described previously, starting from XVI, eilm,’iine XXVI and an 

iibstituted benzaldehydc.. This reaction gives a mixture of 4 

of general formulas XXVa-d which may be separated by 

techniques, such as flash column óbromatography  using silica gel 

can be prepared by methods known to those of skill in the art in two 

commercially available (S)-1-(4-Methoxy-phenyl)-ethylatnine and 

5-.tzime1hy1-1,3-dioxin4-one. 

Substituents Substituents 

00 
+ SubsthuenL1 

? 
I I 

--a I-C? ? R 1, 

Substituents 

’0 

0 RI 
MH 

xXV-d 

s of the invention may form hydrates or solvates. It is known to those of 

that charged compounds form hydrated species when lyophilized with 

solvated species when concentrated in a solution with an appropriate 

L The compounds of this invention include the hydrates or solvates of 

5-oxo-1,4,56,7,8-hexahydroquinoline derivatives of the invention were 

sts of the FSB receptor. Methods to terminc receptor binding, as well 

in vivo assays to determine biological activity, of gonadotropins are well 

sral, expressed receptor is contacted with the compound to be tested and 

tulation or inhibition of a functional response is measured. 

Substituents 

00 

Rl6t0O 
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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 (ha et al, MoLEndocrin., 5:759-776, 1991). 

5 Methods to construct recombinant FSH expressing cell lines are well known in the art 

(Sambrook et at, 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, ligation of additional sequences, PCR, and construction of suitable 

10 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 

� 15 now available which are compatible with a wide variety of hosts, including prokaryotic 

hosts such as bacteria and eukatyotic hosts such as yeasl, 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. 

20 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. 

25 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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act measurement of e.g. cAMP levels in the exposed cell, cells lines 

th in addition to transfection with receptor encoding DNA are also 

a second DNA encoding a reporter gene the expression of which 

vel of cAMP. Such reporter genes might be cAMP inducible or might 

such a way that they are connected to novel cAMP responsive 

ml, reporter gene expression might be controlled by any response 

to changing levels of cAMP. Suitable reporter genes are e.g. LacZ, 

as; fireflyluciferasc and green fluorescence protein. The principles 

vation assays are well known in the art and are described e.g. in 

iminler, A. and Czernilofsky, A.P, (1995) Curr. Opin. Biotecbnol. 

The present invention also relates to a pharmaceutical composition comprising a 4-

phenyl-5-oxo-1,4,5,6,7,8-bexahydroquinollne derivative or pharmaceutically 

acceptable salts thereof having the general formula I in admixture with 

is phannaceuticaly acceptable auxiliaries and optionally other therapeutic agents. The 

auxiliaries must be "acceptable" in the sense of being compatible with the other 

ingredients of tie composition and not deleterious to the recipients thereof 

Compositions include e.g. those suitable for oral, sublingual, subcutaneous, 

20 intravenous, Intramuscular, nasal, local, or rectal administration, and the like, all in unit 

dosage forms for administration. 

For oral adrniæs1ration, the active ingredient may be presented as discrete units, such 

as tablets, cap$ules, powders, granulates, solutions, suspensions, and the like. 

For parentera administration, the pharmaceutical composition of the invention may be 

25 presented in init-dose or multi-dose containers, e.g. injection liquids in predetermined 

amounts, 
f?7p

11 
le in sealed vials and ampoules, and may also be stored in a freeze 

dried (lyop  condition requiring only the addition of sterile liquid carrier, e.g. 

water, prior to use. 

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

.30 standard refrence, (3ennaro, AR. et al., Remington: The Science and Practice of 

Pharmacy (2)th 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, 

5 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 

10 can be administered as solid compositions include lactose, starch, cellulose derivatives 

and the like, or mixtures thereof; 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. 

15 The invention further includes a pharmaceutical composition, as bereinbefore 

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 

20 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 

25 for humans may be 0.05-25 rug 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 

30 Thus, the compounds according to the invention can be used in therapy. 
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of the invention resides in the use of a 4-phenyl-5-oxo-1,4,5,6,7,8-

derivative having the general formula I for the manufacture of a 

ie used for the treatment of disorders responsive to FSH receptor 

ys, preferably for the treatment of fertility disorders. Thus, patients in 

be administered with suitable amounts of the compounds according to 

act the invention resides in the use of a 4-phenyl-5-oxo-1,4,5,6,7,8-

ie derivative having the general formula I for the manufacture of a 

used for the treatment of infertility. 

illustrated by the following examples. 

The following abbreviations are used in the examples: DMA = NN-dimcthylanuline, 

DIPEA = N,Idiisopropylethylamine, TEA = trifluoroacetic acid, BATU 

azabenzoazle-1-yl)-1N,NN’-teiramethyluronium bexafluoropliosphate, Fmoc = 

15 9-fluorenyhnelioxycarbonyl, Fmoc-Cl = 9-fluorenylmethoxycarbonyichioride, Ailoc = 

allyloxycarboiyl, DMF = NN-dimethylforunamide, TIJF = tetrahydroiliran. 

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

from water/1,-dioxane mixtures, water/tert-bulanol or water/acetonitrile mixtures. If 

the compound was prepared as a TFA salt, the acid was added in an appropriate 

20 amount to the solvent mixture before lyophilization. 

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

Beilsteun Autonom program (version: 2.02.304). 

The following analytical DPLC methods were used for determination of retention 

times: 

25 Method 1: Clumn: 5 pm Luna C-18(2) 150x4.6 mm; flow: 1 mI/rain; detection: 210 

nm column temperature: 40 °C; solvent A: CH3CN/H20 = 1/9 (vlv); solvent B: 

CII3CN; soirent C: 0.1 M aqueous trifluoroacetie acid, gradient: solvent AIBIC 

65/30/5 to 10/85I5 (vlvlv) in 30.00 min, then constant for an additional 10.00 min at 

A/B/C = I 0I5I5 (vlv/v). 

30 Method 2: 

75/20/5 

AIBIC=1 

entical to method 1, except for the gradient used.- Gradient: solvent A/B/C 

15/80/5 (v/v/v) in 30.00 rain, then constant for an additional 10.00 min at 

0/5 (v/vlv). 
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Method 3: Identical to method 1, except for the gradient used: Gradient: solvent A/B/C 
35/60/5 to 10/85/5 (vlv/v) in 30.00 min, then constant for an additional 10.00 min at 

A/B/C = 10/8515 (v/v/v). 

Method 4: Identical to method 1, except for the gradient used: Gradient: solvent A/B/C 

5 = 9510/5 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 (v/v/v). 

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/v/v). 

10 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 nun, then constant for an additional 10.00 nun 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 40/6013 (v/v/v) in 30.00 nun, then constant for an additional 10.00 min at 

is A/B/C = 0/100/3 (v/v/v). 

Method 8: Column: 3 pm Luna C-18(2) 100x2 mm (Phenomenex); flow: 0.25 ml/mu; 

detection: 210 inn; column temperature: 40 °C; solvent A: CH3CN/I120 = 1/9 (v/v); 

solvent B: CII3CN; gradient solvent A/B = 65/35 to 10/90 (v/v) in 30.00 min, in 2.00 

minutes to A/B = 01100 (v/v), then constant for an additional 8.00 min at A/B = 0/100 

20 (v/v), then in 1.00 minute to A/B = 65135 (v/v) and finally constant for an additional 

15.00 min at AIB = 65/35 (v/v). 

Method 9: Column: Chiralpak AD-IT 2510.46 cm; detection: Chirality (+1-) and 210 

nm Conditions: isocratic heptane/isopropylalcohol 80/20 (v/v). 

s The diastereomeric ratio Past. ratio:) was determined if baseline separtion of the 

individual diastereomers was observed using the appropriate analytical HPLC method. 

Alternatively, the diastereomeric ratio was determined by 1} NMR analysis when 

distinct signals corresponding to the diastereomers were identified. 

Preparative BPLC-purifications were performed on a Luna C-18(2) column (5 pm) 

30 (150 x 21.2 mm) with water/acetonitrile mixtures, optionally in the presence of 0.1% 

aqueous TFA, using the indicated gradient: Flow: 20 ml/mu: Detection: 210 nm 
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(a). 3-Bromo-5-

s A mixture of3-

(2.06 g), K2CO3 

K The reaction 

brine. The orga 

residue was red 

lO Yield: 2.98 g. N 

(b). 4-r4-(3-

A mixture of 

15 The reaction n 

on silica gel in 

Yield: 2.7 g. N 

(c). 4-f4-(3-

20 SnC12 (1.62 

ethanol (10 

extracted w 

NaOH and i 

Yield 4401 

25 (d). N-3-I 

PCTIRP2006/061972 

-37 - 

obenzylbroniide (2 g), 3-bromo-5-ethoxy-4-hyclroxy benzaldcbydc 

55 g) and Bu.4N1 (186 mg) in DMF (50 ml) was stirred at 60°C for 2 

xture was diluted with ethyl acetate and washed with water and 

layer was dried (MgSO4), filtered and concentrated In vacuo. The 

illized from heptane. 

SI: [M+lI] = 3 80/3 82 

product of example la (2g), 3-aminocrotonitrile (431 mg) and 5.. 

e-1,3-dione (810 mg) in ethanol (20 ml) was stirred at 80°C for 4 h. 

ure was concentrated In vacüo and the residue was chromatographed 

plane/ethyl acetate = 1/1 (v/v) as eluent. 

ES!: [M+I1J = 580/582 

was added to a solution of the product of example lb (500 mg) in 

After stirring for 18 h, the reaction mixture was poured in water and 

ethyl acetate. The organic layer was separated and washed with 0.5N 

r, dried (MgSO4), filtered and concentrated in vacuo. 

MS-ES!: lM+Rf = 5501552 

A mixture of the product of example ic (44 mg), 3,4,5-triniethoxybenzoylcbloride (39 

mg) and DIP*A (70 it1) in dichloromethane (10 ml) was stirred for 18 h. The reaction 

mixture was diluted with dichioromethanc and washed with water and brine. The 

30 organic layei was separated, dried (MgSO4), filtered and concentrated in vacuo. The 

residue was [urfficd by preparative IIPLC (0 -+ 90% acetonitrile). Yield: 39 mg. MS-

ES!: [M+Hji = 744.4/746.4; anal. BPLC: Rt = 2073 min 1 (method 1) 
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Example 2 

4vl6.ethoxv-vhenoxvm ethyl 1-1,henvfl-3.3-dimethvi-butYramitle 

Acylation of the product described in example lc (44 rag) with 3,3-dimethyl-butyryl 

5 cbloride(16 rag) was performed according to the method described in example id. 

Yield: 36 rag. MS-ES!: [M+llJ = 648/650; anal. IIPLC: Rt = 22.58 min (method 1) 

Example 3 

4-11)-6-ethoxy-phenoxymethvll-phenyil -2-[(pvridin-4-ylmethvl)-amunol-acetamide 

10 (a). 2-Bromo-N- {3-f2-bromo-J3-cyno-2-methy1-5-oxo-7-propy-1 .4.5.6.7.8-hexa-

hydronoIun4yfr6-cthoxvpbcnoxvmcthylpbeflYl}-aCetamflide 

Bromoacelyl chloride (600pl) in dichloromethane (5 ml) was added dropwise to a 

solution of the product of example ic (1.32 g) and DIPEA (2.1 in!) in dichioromethane 

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

15 layer was separated, dried (MgSO4), filtered and concentrated in vacuo. Yield 900 rag. 

MS-ES!: [M+lIj  = 670/672/674 

(b). N-{42-Bromo-4-(3-cyano-2-methvl-5-oxo-7-prODYl-1 .4.5..6.7,8-hexabydro-qyun-

acetamide 

20 A mixture of the product of example 3a (50 rag) and 4-picolylamine (81 rag) in 

dichloromethanefFllF = 4:1 (vlv) (2.5 ml) was stirred for 18 Ii. The reaction mixture 

was diluted with dichioromethane and washed with water and brine. The organic layer 

was separated, dried (MgSO4), filtered and concentrated in vacuo. The residue was 

purified by preparative IIPLC (0 - 90% acetonitrile, 0.1% TFA). Yield: 17.9 rag (as 

25 TFA salt). MS-ES!: [M+ll] 698.4/700.4; anal. HPLC: Rt = 8.85 rain (diasti), Rt = 

9.07 rain (diast2) (method 2) 

46 Example 4 

N- 3F2Bromo-4(3-cvano-2-methv1-5-oxO-7-prYl-1A5.6.7.8-heXhVdrO-cLUuf101ihi 

ao Reaction of the product described in example 3a (50mg) with cyclopentyl-methyl-

amine (74 rag) was performed according to the method described in example 3b. 

Yield: 53 rag (as TFA salt). MS-ES!: [M+111 689/691; anal. HPLC: Rt = 13.45  

(diasti), Rt = 13.72 rain (diast2) (method 2). 
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product described in example 3a (50mg) with 2-piperazun-1-yl-ethanol 

formed according to the method described in example 3b. Yiel& 41 mg 

4S-ESL fM+IIf = 720/721; anal. JJPLC: Rt = 10.40 ruin (diasti) Rt = 

2) (method 2). 

romo-5-ethoxy-4-hyclroxy benzaldehyde (2 g) with 3-bromornethyl-

iyl ester (2.06 g) was performed according to the method described in 

residue was chroniatographed on silica gel in heptane/ethyl acetate 

t Yield: 2.42 g. MS-ES!: [M+flj’  = 393/395 

The title conouxid was prepared according to the method described in example lb 

20 starting fromthe product of example 6a (2.4 g), 3-amunocrotonilrlle (504 mg) and 5-
propylcyclobxanc-13-dione (947 mg). Yield: 2.96 g. MS-ES!: [M+H]  = 593/595 

A mixture 

25 nil) was st: 

addition of 

washed wil 

MS-ES!: f 

(d). 3-T2-

30 4v1i!6-eth 

the product of example 6b (2.96 g) and 2N NaOH (5 nil) in dlioxane (100 
ed for 3 days. The reaction mixture was poured in water followed by 

’T HU until pH 2 and extraction with ethyl acetate. The organic layer was 

brine, dried (MgSO4), filtered and concentrated in vacuo. Yield: 3.0 g. 
BH1 = 5791581 

A mixture f the product of example 6c (90 rag), 2-ethylamuno-ethanol (49 p.1) and 
TBTIJ (82 rig) in dichiorometliane (5 ml) was stirred for 4K The reaction mixture was 
washed with sat. NaHCO3, dried (MgSO4) and concentrated in vczcuo. The residue was 
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purified by preparative HPLC (0 -+ 90% acetonitrile, 0.1% TFA). Yield: 43 mg. MS-

ES!: {M+IIj 650/652; anal. JEIPLC: RI = 19.96 mm (diast 1), Rt = 20.22 min (diast 2) 

(method 2). Diast. ratio: 3:1 

Example 7 

s 

4-J3-Bromo--13(35-dlbydro-21I-pvridune-1-carbonyI)-benyloxv1-5-ethoxy-Dhenvll-

2-methyl-5-oxo-7-r,ropyl-1 .&5.6.7$-hexahvdro-puunohne-3-carbonitrile 

Coupling of the compound described in example 6c with 1,2,3,6-tetrahydro-pyridine 

(47 i1) and TBTU (82 mg) was performed according to the method described in 

example 6d. Yield: 61 mg. MS-ES!: [M+fl] = 644/646; anal. flPLC: RI = 23.48 min 

10 (diast 1), R1 = 23.75 min (diast 2) (method 2)Diast. ratio: 3:1 

Example 8 

ylI-6-cthozbenoxvmethyll-phenoxvl-acetic acid teri-butvl ester 

(a). 3-Bromomethvl-Dhenol 

15 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-]iydroxybenzy1alcohol (7 g) and 

triphenyiphosphune (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 = 211 (v/v) as eluent. Yield: 10 g. MS-ES!: [M-R]-

2o

M-H] 

20 184.8/186.8 

(b).-(3-tetrahydropvran 

At 0°C 3,4-dihydro-2H-pyran (9.8 nil) and a catalytic amount of pyridunium-p-

toluenesulfonate were added to a solution of the product of example 8a (10 g) in 

dichioromethane (300 ml). After stirring for 1.5 h at room temperature, the reaction 

25 mixture was diluted with dichioromethane and washed with sat. NaHCO3 and brine. 

The organic layer was separated, dried (MgSO4), filtered 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-5ethoxv-4-[3-(tetrahvdro-Dwan-2-v1oXV-befl7VlOXV1-beflZaldChYde 

30 Alkylation of 3-ethoxy4-bydroxy-5-bromo-benzaldehyde (11.19 g) with the product of 

example 8b (13.6 g) was performed according to the method described in example Ia. 

The residue was chromatographed on silica gel in heptanc/ethyl acetate = 3/1 (v/v) as 

eluent. Yield: 17.8 g. MS-ES!: {M+H]t = 435/437 
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The title compomd was prepared according to the method described in example lb, 

using the proçuct of example 8c (5.5 g), 3-aininocrotonitrile (1 g) and 5-

propylcyc1ohexne-1,3-dione (1.95 g). Yield: 6.4 g. MS-ES!: [M+lI]+ = 635.4/637.4 

(e). 443-Brom5-et]oxv-4-(3-hydroxv-benzy]oxv).pbeny11-2-methv1-5-oxo-7-proDyl-

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

(135 nil) and wtcr (15 ml) to p112. After stirring at 55°C for 2 h, the reaction mixture 

was concentra$d in vacua. The residue was dissolved in ethyl acetate and washed with 

water, sat NaIIC03 and brine. The organic layer was separated, dried (MgSO4), 

filtered and concentrated in vacuo. Yield 5.5 g. MS-ES!: [M+H]’ 551.2/553.2 

(f. {3-f2-Bro-4 -cyano-2-methyl-5-oxo-7-nropvl-1 .4.5.6..7..8-hexahvdro-auinolin-

A mixture of the product of example 8e (100 mg), tert-butyl bromoacetate (105 mg) A mixture of the  

and CsCO3 (355 mg) in dioxanc (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. Na}1CO3 and brine. The organic layer was separated, dried (MgSO4), filtered and 

concentratediz vacuo. The residue was purified by preparative HPLC (50 -? 100% 
acetonitrile). ’ie1d: 34.5 mg. MS-ES!: [M+H] = 665.4/667.4; anal. IIPLC: Rt= 10.16 
mm (diastl), 10.55 min (diast2) (method 3) Diast. ratio: 5:1 

Example 9 

s Reaction 
ofr191

product described in example 3a (100mg) with 3-pyrrolidun-1-yl-
propylamine  mg) was performed according to the method described in example 
3b. Yield: 32 mg (as TFA salt). MS-ES!: fM+H1 = 718.61720.6; anal. IIPLC: Rt 
7.24 min (method 2). 

30 

Example 10 

(a). 

IuuAv-pLlnuA.ymvuiY1 I-P11uY.1 -a;JYr4m1ue 
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To a solution of the product of example ic (1.5 g) in dichiorometbane was added 

acxyloylcbloride (222 p1) and DIPEA (2.38 ml). After stirring for 18 Ii, the reaction 

mature was washed with water. The organic layer was separated, dried (MgSO4), 

filtered and concentrated In vacuo. Yield- 1.65 g. ESI-MS: [M+Rf = 604.21606.2 

5 (b). {3-(BenvI-methyl-ainino-N-342-bromo-443-cvano-2-methvl-5-oxo-7-roYi-

1Mp 

A mixture of the product of example lOa (150 mg) and N-methyl-benzylamine (300 

mg) in T.FIF (25 ml) was stirred for 18 Ii. The reaction mixture was concentrated in 

vacuo. The residue was dissolved in ethyl acetate and washed with water. The organic 

10 layer was separated, dried (MgSO4), filtered and concentrated in vacuo. The residue 

was purified by preparative TIPLC (10 -p 90% acetonitrile, 0.1% TFA). Yield- 34 mg 

(as TFA salt). MS-ESI: [M+H] = 725.4/727.4; anal. HPLC: Rt = 14.32 rain (diasti), 

Rt = 14.58 mm (diast2) (method 2) 

Example 11 

15 3-{2-methoxetlwfl-aminol-N-i3-[2-bromo4-(3-cvano-2-methvl-5-oxO-7- 

prrnvl-1 .456.7..8-hexahydro-auinolin-4-vfl-6-ethoxv-ohenoxvmethvl1-phenvl1- 

propionamide 

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

starting from Bis-(2-methoxy-ethyl)-amine (319 mg) and the product of example lOa 

20 (150 mg). Yield: 30 mg (as TFA salt). MS-ESI: [M+1IJ = 737.4/739.4; anal. IEPLC: Rt 

13.24 min (method 2). 

Example 12 

4-. 3-Bromo-5-ethoxv443-(uvridin-2-vlmethoxv’-benzvloxv1-Dhenyfl-2-mothvl-5-

oxo-7prouvl-1A5.6.7,8-hexahvdro-ciuinoliue-3-caxbonitrile 

25 A mixture of the product of example Se (100 rag), 2-picolyichioride hydrochloride 

(31.2 rag) and CsCO3 (124 mg) in DMF (7 ml) was stirred at 60°C under a nitrogen 

atmosphere for 18 Ii. The reaction mixture was diluted with ethyl acetate and washed 

with water, sat. NaHCO3 and brine. The organic layer was separated, dried (MgSO4), 

filtered and concentrated in vacuo. The residue was purified by preparative HPLC (0 

30 - 100% acetonitrile, 0.1% TFA). Yield: 19.6 mg (as TFA salt). MS-ESL [M+HJ 

642.1/644.1; anal. IIPLC: Rt = 17.24 min (method 2). 

Example 13 

4-3-Bromo-5-ethoxy-4-13-(4-fluoro-benylOxY-beny lox Vt-PheflVll -2-methyl-5-oxo-

7-tropyl-1 ,4.5.6.7.8-hexahvdro-qiinoline-3-carbonhrile 
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nd was obtained according to the method described for example 12, 

iuoro-benzylbromide (23.7 pi) and the product of example $c (100 

was purified by preparative HPLC (50 -+ 100% acetonitrile). Yield: 

I: [M+H]+ = 659.2/661.2; anal. HPLC: Rt = 14.38 mm (diasti), Rt = 

) (method 3). Diast. ratio: 5:1 

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

io starting from -diethylamunoethylch1oride hydrochloride (32.7 mg) and the product of 

example 8e (00 mg). The residue was purified by preparative UPLC (0 - 100% 

acetonitrile, 0.% TFA). Yield: 62.9 mg (as TFA salt). MS-ES!: [M+I1] 650.4/652.4; 

anal. HPLC: T = 13.35 min (diast 1), Rt = 13.70 (diast 2) (method 2). 

Example 15 

15 

The title compound was obtained according to the method described for example 121 

starting from -cbloro-NN-dirnethy1acetainide (19.6 p1) and the product of example 8e 

(100 mg). $e residue was purified by preparative IIPLC (0 -- 10(r  acetonitrile). 

20 Yield 53.8 
mg. 

MS-ESI: {M+llt = 636.4/638.4; anal. IJPLC: Rt = 20.44 mm (diasti), 

Rt = 20.77 inhn (diast2) (method 2). Diast. ratio: 5:1 

Example 16 

4. .Bromo15-ethow-4-F3-(2-unethoxv-ethoxv-benzvloxvk,benvfl-2-mcthvl-5-oxo 

25 A mixture’
 

of the product of example 8e (100 rug), 2-inethoxyethanol (29 p1), 

diethy1azod6arboxylate (57 p1) and triphenylpbospbune polymer bound (122 mg) in 

dichlorometiane (6 ml) was stirred under a nitrogen atmosphere for 54 Ii. The reaction 

mixture ws filtered and concentrated in vacuo. The residue was purified by 

preparative IIPLC (50 - 100% acetonitrile). Yield: 15 mg. MS-ES!: {M+H]4 

30 609.2/611 .Z; anal. HPLC: Rt = 7.66 min (method 3). 

Example 1 

fl 
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(a). 1{2-Bromo-4-(3-cvano-2-methyl-5-oxo-7-nronvI-1 .4.5.6.78-hexahvdro-quiii-

ohn4-vi)-6-ethoxv-phenoxvmethv11-ihenoxvl -acetic acid 

A mixture of the compound of example 8f (620 mg) in dicliloromethane (45 ml) and 

trifluoracetic acid (5 nil) was stirred for 4 h. The reaction mixture was diluted with 

5 dichlorometbanc, washed with water and brine. The organic layer was separated, dried 

(MgSO4), altered and concentrated In vacuo. Yield: 553 mg. MS.ESI: [M+fff 

609.2/611.2 

(1). 4- - 

2-methvl-5-oxo-7-propyl-1 .4.56.7.8-hex hydro-uuunolune-3-carbonifrile 

io Coupling of the compound described in example 17a (79 rag) with morphohne (34 p1) 

and TBTU (62 rag) was performed according to the method described in example 6d. 

Yield: 50.5 mg. MS-ESI: [M+Hf = 678.41680.4; anal. IIPLC: R.t = 16.29 min (diasti), 

Rt = 16.65 (diast2) (method 1). Diast. ratio: 5:1 

Example 18 

’ 15 2-3-J2-Bromo-4-(3-cvano-2-methvl-5-oxo-7-Dropvl-l.4.5.6.7.8-hexahy4ro-quunolin-

4-vi)-6-ethoxv-phenomethyllphenox-N-thiouhen-2-vlmethvl-acetamidc 

Coupling of the compound described in example 17a (75 rag) with 2-

thiophenemethylamune (38 pI) and TBTLI (59 mg) was performed according to the 

method described in example 6d. The residue was purified by preparative HPLC (40 - 

20 100% acetonitrile). Yield: 45.7 rag. MS-ESI: [M+:II]F = 704.4/706.4; anal. HPLC: RI = 

6.96 mm (method 3). 

Example 19 

N- 2-F2-Bromo-4-(3-cvano-2-methyl-5-oxo-7-propvl-1,4.5.6.7.8-hexahvdro-qpunohn-

4-v1’)-6-ethov-phenoxviethyi1-phenyfl -20rrolldin-1 -yl-acetamide 

s (a). 3-Bromo-5-ethoxv-(2-nitro-enzy1oxyJbenzaldehvde 

Alkylation of 3-bromo-5-ethoxy-4-hydroxybenzaldehyde (5 g) with 2-

nitrobcnzy1bromide (4.85 g) was performed according to the method described in 

example la. Yield: 7.88 g. MS-ESP {M+l]j 380/382 

(b). 

30 1 .4.5.6.7.8-hexahydro-guinolune-3-carbonhlfile 

The title compound was prepared according to the method described in example lb 

starting from the product of example 19a (7.88 g), 3-aminocrotonitrile (1.7 g) and 5-. 

propylcyclobexane-1,3-dione (3.2 g).Yield: 8.54 g. MS-ESP [M+Ilj  = 580.21582.2 
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sI (9.01 g) was added portion wise to a solution of the product of 

g) and acetic acid (5.9 ml) in TIIF (150 ml). Alter stirring at 0°C  for 

temperature for 2 Ii, the reaction mixture was filtered, diluted with 

and washed with sat. NaHCO3 and brine. The organic layer was 

(MgSO4), filtered and concentrated in vacuo. Yield: 3.66 g. MS-ES!: 

Reaction of bomoaceiyl chloride (0.546 ml) with the product of example 19c (1.2 g) 

was preformeç according to the method described for example 3a. Yield: 1.36 g. MB-

ES!: [M+H] + 626.2/628.2 

(C). N-1242:13romo-4-Q -2-meth 

olun-4-yfl-6-e1ioxvphcnoxvmethyl1-uhenv1l-2-pvffolidin-1-v1-acetamide 

A mixture of product of example 19d (136 mg) and pyrrolidine (181 l) in THF (5 

ml) was stirrdhe
 

 for 54 l. The reaction mixture was diluted with ethyl acetate and 

washed with water, sat NaHCO3 and brine. The organic layer was dried (MgSO4), 

filtered and concentrated in vacuo. The residue was purified by preparative HPLC (10 

- 100% actonifrile, 0.1% WA). Yield: 51.8 mg (as TFA salt). MS-ES!: {M+fl] = 

661.41663.4; anal. flPLC: Rt = 13.58 (method 2) 

Example 20 

25 acetamide 

The title compound was prepared according to the method described in example 19e 

starting from the product of example 19d (136 mg) and N,W,1V’-trimethyl-ethane-1,2-

diamune (27 p.l). Yield: 41 mg (as TFA salt). MS-ES!: [M+Hf = 690.4/692.4 ; anal. 

HPLC: Rt 4 12.14 min (diast 1), Rt = 12.46 (diast 2) (method 2). Diast. ratio: 7:1 

30 Example 

(a). 
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At 5°C iiiethylaminc (16.9 ml) was added dropwise to a solution of mucobronilc acid 

(10.31 g) and 2-móthyl-isothiourea (11.13 g) in water (200 ml). After stirring at 5°C for 

3 Ii, the reaction mixture was allowed to warm up (room temperature) and stirring was 

continued for another 54 ii. The reaction mixture was acidified with cone. HCI (33%). 

5 The title product was obtained by filtration. Yield: 4.1 g. MS-ES!: [M+llf = 249/251 

(b). 2-Methylsulfanyl-uvrimidine-4-carboxvlic 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 
101/o Pd on BaSO4 (260 mg) for 

4 Ii. The reaction mixture was filtered over decalite and washed with methanol (warm). 

io 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 reciysta1lized from dioxane. Yield: 200 mg. 

MS-ES!: [M+Irf = 170 

(c). 2-Metlivlsulfanvl-pvrimidin-4vl’)-metbanol 

15 At 0°C oxalyl chloride (295 tl) was added to a solution of DMF (91.2 p1) in 

dichloromethanc (2 ml). After stirring at 0°C for I b, the reaction mixture was 

concentrated in vacuo. The residue was dissolved in acetonitrile (2 ml) and TIP (3 ml), 

followed by portion wise addition of the product of example 21b (200 mg) at 0°C in a 

nitrogen atmosphere. After stirring at 0°C for 15 mm, the reaction mixture was cooled 

20 (-78°C) and 2M NaBH4 in DMF (590 p1) was added. After stirring at -20°C for 3 h, the 

reaction mixture was quenched with 2N HC1 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 (MgSO4), filtered and concentrated In vacuo. Yield: 180 mg. MS-ES!: [M+H] = 

25 156 

(d). 3-Bromo-5-ethoxv-4-(2-metbylfanyl-pvrimidin-4-ylmethoxv-benzaldebvdo 

A mixture of the product of example 21c (180 mg) 3-bromo-5-ethoxy4-hydroxy 

benzaldebyde (289 mg), triphenylpbosphine polymer bound (393 mg) and 

diethylazodicarboxylate (1861) in dichlorometbane (25 ml) was stirred for 18 Ii. The 

30 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 eluont. 

Yield: 98 mg. MS-ES!: [M+IIf  = 383/385 

(e). 4-[3-]3romo-5-ethox-4-(2-methv1sulfanvl-uv–idin-4-v1methoxv)-nhenyP-2 
methvl-5-oxo-7romri-1..4.5.617.8-hexalivdropinoline-3-carbonitrile 

?q 
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iid was prepared according to the method described in example lb 

product of example 22d (49 mg), 3-aminocrotonitrile (11 mg) and 5-

te-1,3-dione (20 mg). The residue was purified by preparative IJPLC 

rnilrile, 0.1% TFA). Yield: 24 mg (as TFA salt). MS-ESI: [M+11] = 

IIPLC: Rt 25.06 ruin (diasti), Rt 25.31 ruin (diast2) (method 2). 

io A mixture of the product of example 19c (100. mg), 2-furoylchloride (36 d) and 

DIPEA (159 j4.) in dichioromethane (5 ml) was stirred for 16 Ii. The reaction mixture 

was diluted with dichioromethane and washed with sat NaHCO3. The organic layer 

was separated, dried (MgSO4), filtered and concentrated in vacuo. The residue was 

purified by prparathre HPLC (20 -+ 1000/6 acetonitrile). Yield:- 67 rug. MS-ESI: 

15 [M+Hr = 644.41646.4; anal. B]?LC: Rt = 20.19 ruin (method 1). 

Example 23 

Reaction of the product of example 19c (100 rug) with acryloylcbloride (29 Ain the 

20 presence of I)Il’EA (159 jd) was performed according to the method described in 

example 22. Yield. 51.1 rug. MS-ESI: [M+Irr = 604.4/606.4; anal. IWLC: Rt 19.01 

ruin (diasti), .t= 19.42 ruin (diast2) (method 1). Diast. ratio: 9:1 

Example 24 

25 

Reaction of the product of example 19c (100 rug) with cyckvpropanecarbonylcbloride 

(33 pl) in th presence of DIPEA (159 ill) was performed according to the method 

described in example 22. Yield: 52.1 rug. MS-ESL [M+Irf 618.21620.2; anal. 

IIPLC: Rt = 40.30 ruin (diasti), Rt = 20.71 ruin (diast2) (method 1). Diast ratio: 7:1 

30 Example 25 
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Reaction of the product of example 19c (100 mg) with methyichloroformate (28 p1) in 

the presence of DIPEA (159 p1) was performed according to the method described in 

example 22. Yield: 65.9 mg. MS-ESI: [M+H] = 608.2/610.2; and. IIPLC: Rt = 21.37 

mm 

(diasti), Rt = 21.87 mm (diast2) (method 1). Diast. ratio: 11:1 

5 Example 26 

2-12-Bromo-4-(3-cvano-2-methvl-5-oxo-7-Dropvl- 1.4.5,,6.7.8-hexahvdro-ciu.inoliu-4- 

yl)6-ethoxv-t,henoxvmethyl1-Dhenvl}-carbaniic acid isobutyl ester 

Reaction of the product of example 19c (100 mg) with isobutyl cbloroformate (47 p1) 

in the presence of DIPEA (159 p1) was performed according to the method described in 

io example 22. Yield: 70 mg. MS-ESI: [M+H] = 650.4/652.4; anal. HPLC: Rt-- 26.84 

ruin (diast ), Rt = 27.26 ruin (diast2) (method 1). Diast. ratio: 7:1 

Example 27 

2-F2-Bromp-4-(3-cvano-2-methvl-5-oxo-7-proPyl- 1 ..4.5.6..7.8-hexahvdro-quinolin-4-

vl-6-ethoxv-nhenoxvrnet1w11-furan-3-carboxvlic acid methyl ester 

�15  (a). 2-(2-Bmmo-6-ethoxv-4-formvl-nhenoxvmethvl)-furan-3-carboxvlic acid MqjbLI 

ester 

Alkylation of 3-bromo-5-etho)q-4-bydroxy benzaldehyde (123 mg) with 2-

bromornethyl-furan-3-carboxylic acid methyl ester (109 mg) was performed according 

to the method described in example Ia. Yield: 191 mg. MS-ES!: [M+Hf = 383/385 

zo (b). 242-Bromo4..(3-cyano-2-methv1-5-oxo-7-nroDvl-1 ..4.$.&7,8-hexahvdro-puinolin-

4-yl’-6-ethoxv-Dhenoxymethvil-furan-3-carboxvlic acid methyl ester 

The title compound was prepared according to the method described in example lb 

starting from the product of example 27a (191 mg), 3-aminocrotonlirile (41 mg) and 5-

propylcyclohexane-1,3-dione (77 mg). The residue was purified by preparative HPLC 

25 (10 -’ 90% acetonitrile). Yield: 168 mg. MS-ESI: EM+HT = 583/585; anal. HPLC: Rt 

= 23.06 ruin (diasti), Rt = 23.43 ruin (diast2) (method 2). Diast. ratio: 4:1 

Example 28 

Pro2ane-1-sulfonic acid 

hexahvdro-gumnolin-4-y1)-6-ethoxY-pheflOXvmethVll-DheflVll -amide 

30 propane- 1-suifonyl chloride (31 p1) and pyridine (44 p1) were added to a solution of the 

product of example 19c (100 rug) in diebloromethane (3 ml). After stirring for 18 h, the 

reaction mixture was diluted with dichiorometbane and washed with sat. NaIICO3. The 

organic layer was separated, dried (MgSO4), filtered and concentrated In vacuo. The 
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led ed by preparative IIPLC (20 - 100% acetonitrile). Yield- 52.7 rag. 

= 656.4/658.4; anal. HPLC: Rt = 22.36 mm (diasti), R.t = 22.72 mm 

1). Diast. ratio: 7:1 

3-bromo-5-ethoxy-4-hydroxy benzaldehydo (4 g) with 4-bromomethyl-

iethyl ester (3.73 g) was performed according to the method described in 

ield: 6.4 g. MS-ES!: [M+U]+ = 393/395 

The title conound was prepared according to the method described in example lb 

starting from the product of example 29a (6.4 g), 3-aminocrotothtrile (1.34 g) and 5-

15 propy1cyc1ohxane-1,3-dione (2.51 g). Yield: 6.74 g. MS-ES!: [M+Hf = 593/595 

A mixture of the product of example 29b (6.5 g) and 2N NaOH (11.3 ml) in dioxane 

(400 ml) wasstirred at 50°C for 18 Ii. The reaction mixture was poured in water and in 

20 addition 4N HC1 was added until pH 2, followed by extraction with ethyl acetate. The 

organic laye was washed with brine, dried (MgSO4), filtered and concentrated in 

vacuo. Yield: 6.4 g. MS-ES!: [M+Jlf = 579/581 

(d). 4-F2-Bnrno-4-(3-cyano-2-mcthvl-5-oxo-7-propv1-1 ..4.5.6.7.8-hexahvdro-quinolln-

25 Coupling of the compound described in example 29c (100 mg) with 2-methoxy-

ethylaminc (44p1) and TI3TtJ (82 mg) was performed according to the method 

described in xample 6d. Yield: 70 rag. MS-ES!: [M+Hj = 636.4/638.4; anal. EIPLC: 

Rt = 19.25 nun (diastl), 19.55 min (dias12) (method 2). Diast. ratio: 4:1 (HPLC) 

Example 30 

30 

- - -- - 

(a).3Bromo-5-etho-hvdroxy-nhenvfl-2-methv1-5-oxo-7-nropvl-1 .4.5.6,7.8- 
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The title compound was prepared according to the method described in example lb 

starting from 3-bromo-5-ethoxy4-hydroxy-ben.zaldehyde (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: 

5 6.3 g. MS-ESI: [M+Hj = 445/447 

(b). 4-f 3-Bromo-4-(3-brohnomethvl-benzvloxv)-5-ethoxv-Dhenvll-2-methvl-5-oxo-7-

Dropvl-1,4,5.6,7.8-hexahvdro-ciuunohne-3-carbonitrile 

A mixture of the product of example 30a (1.96 g), a,o,-dibromo-m-xylene (9.31 g) and 

K2CO3 (1.22 g) in DMF (100 ml) was stirred at 60°C under a nitrogen atmosphere for 2 

10 11. The reaction mixture was diluted with ethyl acetate and washed with water, sat. 

NaHCO3 and brine. The organic layer was dried (MgSO4), filtered and concentrated in 

vacuo. The residue was chroniatographed on silica gel in heptane/ethyl acetate = 1/2 

(v/v). Yield: 2.52 g MS-ES!: [M+fl]+ = 627.4/629.4/631.4; anal. IIPLC: Rt = 17.71 

miii (diasti), 18.07 min (diast2) (method 6). Diast ratio: 4:1 

� 
is (c). 

5-oxo-7-propvl-1 .4.5.6.7.8-hexahvdro-uuinoline-3-carbouitrile 

A mixture of the product of example 30b (100 mg) and iso-butylatnune (79p.l) in 

acetonitrile (5 ml) was stirred for 18 h. The reaction mixture was concentrated in 

vacuo; the residue was dissolved in dichioromethane and washed with sat. NaIICO3. 

20 The organic layer was separated, dried (MgSO4), filtered and concentrated In vacuo. 

The residue was purified by preparative HPLC (0 -p 100% acetonitrile, 0.1% TFA). 

Yield: 76 mg (as TFA salt). MS-ESI: [M+H]  = 620.4/622.4; and. }IPLC: Rt = 13.56 

rein (diasti), Rt = 13.85 min (diast2) (method 2). Diast. ratio: 3:1 

Example 31 

25 4f3-Bromo-5-ethoxy--(3-ff(D3ridun--v1methvfl-amin61-methyl1beflzvlOxV-

phenvl1-2-methvJ5-oxo-7-propy1- 1 .4. 5.6 .7, 8-hexahvdro-ciuunohne-3-carbonitrlle 

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)pyridune 

(81J11) in acetonitrile (5 ml). Yield: 41 mg (as TFA salt). MS-ESI: [M+H]+ 

30 655.2/657.2; anal. 1]PLC: Rt = 8.08 min (method 2). Diast. ratio: 3:1 

Example 32 

4[4-(3-Amunomethvl-benzvloxy)-3-bromo-5-ethoxv-nheflyl1-2-methvl-5-OXo-7- 

pronvl-1 .4.5.6.7.8-hexahvdro-uuunoline-3-carbonitrile 
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(a). 

A mixture of 

was stirred   

filtered off,’ 

[M+II] 59 

(method 1). t 

(b). 

A mixture of 

(150 mg) am 

40°C for 18 

residue was r 
197mg (as l 

(diasti), Rt = 

Example 33 

4-F3-Bromo-
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te product of example 30b (250 mg) and NaN3 (78 mg) in DMF (10 ml) 

2 h. The reaction mixture was poured in water and the precipitate was 

shed with water and dried in vacuo (50°C). Yield: 197 mg. MS-ES!: 

4/592.4; anal. }JPLC: Rt = 23.72 min (diasti), Ry = 24.12 min (diast2) 

st. ratio: 3.5:1 

ie product of example 32a (133 mg), ttiphenylphosphune polymer bound 

10 drops of water in TEIF/dichiorometbane = 2:1 (v/v) was stirred at 

The reaction mixture was filtered and concentrated in vacuo. The 

rifled by preparative HPLC (0--+ 100% acetonitrile, 0.1% TFA). Yield: 

A salt). MS-ES!: [M+lrf = 564.2/566.2; anal. I-IPLC: Rt = 10.31 min 

0.58 min (diast2) (method 2). Diast. ratio: 3:1 

A mixture of the product of example 30b (100 mg) and CaCO3 (80 mg) in 

dioxanefwatetf = 1/1 (v/v) was stirred at 100°C for 18 h. The reaction mixture was 

diluted with i ichloromethane followed by addition of 2N UC1. The organic layer was 

separated, w& shed with sat. NaHCO3, dried (MgSO4), filtered and concentrated in 

vacuo. The reidue was purified by preparative JIPLC (20 --- 100% acetonitrile). Yield 

44 mg. MS-SI: [M+E]+ = 565.2/567.2; anal. [PLC: Rt = 15.96 min (diasti), Rt 

16.33 mm (dist2) (method 1). Diast. ratio: 4:1 

Example 34 

A mixture 

in dichioro 

added and 

with diclilc 

dried (Ma 

preparative 

compound of example 19c and 4-nitrophenyl chloroformate (55 mg) 

ic (4 ml) was stirred for 2 h. Methylaniine (2.7 nil, 2M in THF) was 

g was continued for another 3 h. The reaction mixture was diluted 

iane and washed with sat NaTIC03. The organic layer was separated, 

filtered and concentrated in vacuo. The residue was purified by 

C (20 - 100% acetonitrile). Yield: 54 mg. MS-ES!: (M+1I] 
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607.2/609.2; anal. I]PLC: RI = 15.88 min (diasti), Rt = 16.18 min (diast2) (method 1). 

Diast. ratio 8:1 

Example 35 

Pirierazine-1 -carboxylic acid (2-[2-bromo-4-(3-cvano-2-methvl-5-oxo-7-nropyl-

s L4,5.6.7.8-hexahvdro-auunolin-4-vfl-6-ethoxv-nhenoxvmethvll-Dhenvll-ahnide 

The title compound was prepared according to the method described in example 34 

starting from the product of example 19c (150 mg), 4-nitrophenyl chioroformate (55 

mg) and piperazine (469 mg). The residue was purified by preparative HPLC (0 -+ 

100% acetonitrile, 0.1% ITA). Yield: 69 mg (as TFA salt). MS-ES!: [M+fl] = 

io 662.21664.2; anal. HPLC: Rt = 11.70 min (diasti), Rt = 12.04 min (diast2) (method 1). 

Diast. ratio: 5:1 

Example 36 

N-{3-F2-Bromo-4-(3-cvano-2-methvl-5-oxo-7-nropvl-1.4.5.6.7.8-hexahvdro-auunolin-

4-yfl-6-ethoxv-Dhenoxymethv11-benzvil3.3-dimethv1-butvramide 

� 
15 Acylation of the product of example 32b (100 mg) with tert-butylacetyl chloride (270) 

was performed according to the method described in example id. Yield: 33.5 mg. MS-

ES!: [M+Hj = 662.4/664.4; anal. HPLC: RI = 21.26 mm (diasti), RI = 21.54 mm 

(diast2) (method 1). 

Example 37 

20 13-[2-Bromo-4-(3-cvauo-2-methv15-oxo-7-propyl-1 ,4,5.6.7.8-hexahydro-ciuunolin-4- 

vfl-6-ethoxy-phenoxymethvll-benzvl} -carbamic acid ethyl ester 

Reaction of the product of example 32b (100 mg) with ethylcblorofbrmate (19 0) in 

the presence of DIPEA (93 p.1) was performed according to the method described in 

example 22. Yield: 37 mg. MS-ES!: [M+H] = 636.2/638.2; anal. flPLC: Rt = 19.81 

s mm 

(diasti), Rt = 20.14 min (diast2) (method 1). Diast. ratio: 4.5:1 

Example 38 

3-r2-Bromo-4-(3-cvano-2-methv1-5-oxo-7iroo) 1-1 ..4.5.6.7.8-hexahydro-puunolun-4- 

y!6ethoyphenoxymnethv11-iJvridun-2-vfl -carbamic acid methyl ester 

(a). 4-(2-Amnuno-nvridun-3-vImethoxv-3-bromo-5-ethoxV-beflZaldehVde 

30 Mitsunobu reaction of 3-bromo-5-ethoxy4-hydroxy benzaldehyde (490 mg) with (2-

amuno-pyridun-3-yl)-methanol ( 250 mg) was preformed according to the method 

described for example 21d. The residue was chromatographed on silica gel in 
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ietbanol = 9911 (v/v) as eluent. Yield: 500 mg. MS-ES!: [M+1
-1r = 

5 The title comp md was prepared according to the method described in example lb 

starting from thi product of example 38a (500 mg), 3-ainunocrotonithle (116mg) and 5- 

propylcyclohcx e-1,3-dione (218 mg. Yield: 290 mg. MS-ES!: M+H 551/553 

(c). 3J2-Bmo-4-(3-cvano-2-metbvl-5-oxo-7-Droiwl-1.4.5.6.7.8-heXahVdrO-c8iufl-

10 Reaction of the 

presence of D. 

example 22. TI 

Yield: 17 rag. I 

14.08 mm (dim 

is Example 39 

A mixture of 

rag), NaCNBE 

20 h. The reactioi 

brine. The ort 
vacuo. The n 

Yield: 13 rag. 

Diast. ratio: 4: 

25 Example 40 

oduct of example 38b (50 rag) with methyichioroforniate (8 p1) in the 

A (47 pI) was performed according to the method described in 

residue was purified by preparative flPLC (10 - 90% acetonitrile). 

i-ES!: [M+H-f = 609/611; anal. IIPLC: RI = 13.82 rein (diasti), Rt = 

) (method 5). Diast. ratio: 7:2 

e product of example ic (100 mg), 1H-imidazol-4-carbaldehyde (21 

(25 mg) and acetic acid (114p1) in methanol (3 ml) was stirred for 18 

mixture was diluted with ethyl acetate, washed with sat N8TICO3 and 

nic layer was separated, dried (MgSO4), filtered and concentrated in 

idue was purified by preparative IIPLC (40 - 100% acetonitrile). 

IS-ES!: {M-I-H] 550.21552.2; anal. HPLC: Rt = 7.27 mlii (method 1). 

(a). 4- bromoiethyl-benzenesul ton v1 chloride 

At 20 °C bezoyl peroxide (600 rag) was added to a suspension of 4-methyl-

30 benzenesulfon ’I chloride (9.5 g) and N-bromosuccinimide (8.9 g) in 1,2-

dichioropropa e (60 ml). The reaction mixture was stirred at 80 °C for 2 h. The 

reaction mlxi] e was concentrated and the title compound was obtained as a white 

solid after re crystallization from beptane. Yield: 2.26 g. 



WO 2006/117368 

- 54-4 -

(b).(b). 4-Bromomethvl-N-(2-mcthoxv-ethvl)-benzenesulfonamide 

PCTIEP2006/061972 

At 20 °C triethylainine (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 

5 residue was dissolved in dichiorornetbane (20 ml) and washed several times with sat. 

NaHCO3. The organic phasewas separated, dried (MgSO4) and concentrated in vacuo. 

The title product was obtained as brown oil. Yield: 120 mg. MS-ES!: [M+H] 

308/310. 

(c).4-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-proDvl-1 .4.5.6.7.8-hexahydro-guinolin-

io 4-yl)-6-ethoxv-i,henoxymethvll-N-(2-methoxv-ethyl)-benzenesulfonainide 

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), I(2CO3 (200 mg) and K! (10 mg) in 
DTvIF (7 ml). The reaction mixture was stirred at 20°C for 16 h and poured into 10 ml 

sat. NaHCO3 and extracted with ethyl acetate. The organic layer was concentrated, 
is dissolved in dichioromethane and washed with water, dried (MgSO4) and concentrated 

� 
in vacuo. The title product was obtained via preparative HPLC (0-90% CH3CN, 0.1% 
TFA). Yield: 22 mg. MS-ES!: fM+I11 = 6721674; anal. HPLC: Rt = 21.31 mm 

(method 2). Diast. ratio: 4:1 

Example 41 

20 4-r2-Bromo4-(3-cvano-2-methyl-5-oxo-7-DroDvl-1 .4.5.6.7.8-hexahvdro-quinolin-4- 

y1)-6-ethoxphenoxymethyl]-NR-dicthvl-benzenesulfonamide 

(a). 4-Bromomethvl-N.N.diethyl-benzenesulfonamide 

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. R 

25 (heptane/ethyl acetate (111, v/v)) = 0.45. MS-ESL: [M+Hf = 306/308. 

(b). 4-r2-Bromo-4-(3-cyano-2-methvl-5-oxo-7-iropyl-L4.5.6.7.8-hexahvdro-auinolin-

4.yl)-6-ethoxv-phenoxvtnethv11-N,W-diethv1-benzenesulfonamide 

The title compound was obtained analogously to example 40 c, starting from product of 

example 41a (122 mg) and the product of example 30a (222mg). Yield: 79 mg. MS-

30 ES!: [M+If]"’ = 670/672; anal. HPLC: Rt 26.63 mm (diasti), 26.93 mm (diast2) 

(method 2). Diast ratio: 4:1 
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Sulfonylation of the product of example Ic (100 mg) with niethanesulfonyl chloride 

5 (15 pI) was prefoned according to the method described in example 28. Ylcid: 46 mg. 

MS-ES!: [M+H] = 628/630; anal. HPLC: Rt = 20.76 mm (diasti), Rt = 21.01 mimi 

(diast2) (method ). Diast. ratio: 4:1 

10 

Example 43 

Sulfonylation of the product of example ic (100 rag) with thiopbene-2-sulfonyl 

chloride (36 td) was preformed according to the method described in example 28. 

Yield: 70 rag.NS-ESL [M+Hf = 696.2/698.2; anal. HPLC: Rt = 23.75 min (method 

2). Diast. ratio: 4:1 

15 Example 44 

(a). Toluene4-silfonic acid isoprotiyl ester 

At 0 °C, 4-metyl-benzenesulfonyl chloride (3.8 g) was added to a solution of 2-

20 propanol (6.12 ii1) in pyridine (6.6 ml). The reaction mixture was stirred at 0°C for 2 h 

and then at 20 ° for 16 h. The reaction mixture was poured into water (150 nil) and 

extracted with 4,chloromethane. The combined organic phases were washed with 3M 

aqueous RCI and sat. NaHCO3. After drying (MgSO4) and concentrating in vacuo, the 

title product was obtained as a pale yellow oil. Yield: 2.89 g. MS-ES!: [M+H11  = 215. 

25 (b). 4-Bromomthy1-benzencsulfonicacid isopropyl ester 

At 20°C benzoyl peroxide (48 rag) was added to. a solution of the product of example 

44a (956 rag) and N-bromosuccinimide (712 rag) in deuterochioroforni (5 ml). The 

reaction mixture was stirred at 80°C for 3 Ii. The reaction mixture was poured into 20 

ml of sat. NaHCO3 and extracted several times with dichiorometbane. The combined 

30 organic layers lwere dried (MgSO4) and concentrated in vacuo. The title product was 

obtained as pale yellow oil. Yield: 1.06 g. 

(c)._ 
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The title compound was obtained analogously to example 40c, starting from the 
product of example 44b (293 trig) and product of example 30a (400 mg). Yield: 38 rag. 

MS-ES!: [M+H] 657/659; and. flPLC: Rt = 22.64 rain (diastl), RI = 22.64 rain 

(diast 2) (method 2). Diast. ratio: 10:1 

5 Example 45 

3-F2-Bromo-4-(3-cvano-2-me0wi-5-oxo-7-jr9 pvl-1 .4.5.6.7.8-hexahydro-guinolin-4- 

yl-6-ethoxv-phcnovmethvli,N-methvl-benzenesu1fonamide 

(a). 3 - bromomethyl-benzenesulfonvl chloride 

The title compound was obtained analogously to example 40a,, starting from 3-methyl-

10 benzenesulfonyl chloride (8.5 g), N-bromosuccimxiide (8.9 g) and benzoylperoxide 

(600 rag) in deuterochloroform (20 ml) as solvent Yield: 3.1 g. 

(b). 3-Bromomethvl-N-inethyl-benzenesulfonamide 

The title compound was obtained analogously to example 401,, starting from 

. methylamine (105 rag) and the product of example 45a (269 rag) and the product of 
15 example 30a (200 rag). Yield: 220 rag. MS-ES!: [M-Me] = 250/252 

(c).3-{2-Eromo3cyano-2-methvl-5-oxo-7-uroDvl-l.4..5.6.7.8-hexahydro-quinolin-

4-vfl6-ethoxyphenoxvmethvl1-N-methvl-bcnzenesulfonainide 

The title compound was obtained analogously to example 40 c, starting from the 
product of example 45b (220 rag) and the product of example 30a (200 rag). Yield: 17 

20 rag. MS-ES!: [M-i-fff  = 628/630; anal. IIPLC: Rt = 20.7 rain (diasti), Rt = 20.7 rain 

(diast2) (method 2). Diast. ratio: 10:1 

Example 46 

443-Bromo-5-ethoxy-4-F3-(mouholine4-sulfonvl)-benzyloxvjihenvll -2-methyl-5- 

oxo-7-propyl-1.4.5,6.7.8-hexahydr-uinoline-3-carbonitrile 

25 (a). 4-(3-Bromomethvl-benzenesulfonvl)-morpholine 

The title compound was obtained analogously to example 40 b, starting from 

morpholine (137 pi), and the product of example 45a (269 rag). Yield: 280 rag. 

(1,). 4- -Brorno-5-ethox-13(morpholine4-su1fonvl-benzvloxv1-henvl} -2- 

methyl-5-oxo-7-nronyl-1A.5.63,8-hexahvdro-Quinoline-3-carbonitrile 

30 The title compound was obtained analogously to example 40c, starling from the 

product of example 46a (280 rag) and the product of example 30a (200 rag). Yield: 63 



WO 2006/117368 

Mg. MS-ES!: 

10:1 

Example 47 

44i-Bromo-

5 v1)!6-ethoxv-

PCTLEP2006/061972 

- 57 - 

= 6841686; anal. HPLC: itt = 22.84 mm (method 2). Diast. ratio: 

At 20 °C a solition of K! (91 mg) in water (0.5 nil) was added to a solution of the 
product of exa4ipie 44c (37 mg) in acetone (0.5 ml). The reaction mixture was stirred 
at 60 °C for l h and poured into water (15 ml). After evaporation of acetone, the 
reaction mixtuie was extracted several times with dichioromethane. The organic phases 

10 were combined dried (MgSO4) and concentrated. The title product was obtained via 

preparative I1JF’LC (0-490% CH3CN, 1% TFA). Yield: 7 mg. MS-ES!: [M+fl] 
617/615; ana1.HPLC: Rt = 1431 min (diasti), itt = 14.65 min (diast2) (method 2). 
Diast. ratio: 64 (LIPLC) 

Example 48 

15 N44-f2-Brom-4-(3-cvano-2-methvI-5-oxo-7-nronv1-1 4.5A7..R-1’i1ivdrn-cminn1in-

(a). (4-Hydrovmnethyihenyfl-carbamic acid 9H-fluóren-9-vlmethyl  ester 

A mixture of (4-amino-phenyl)-methanol (500 mug), Jmoc-Cl (1.2 g) and pyridine (1 
nil) in TEIF (5 nil) was stirred for 1 Ii. The reaction mixture was diluted with ethyl 

20 acetate and ashed with water. The organic layer was separated, dried (MgSO4), 
filtered and concentrated in vacuo. The residue was recrystallized from 
dichloromethne. Yield: 470 mug. MS-ES!: 1M+ITf =346. 

Thionyl chloride (1.03 ml) in dicbloromethane (5 ml), was added dropwise to a solution 
zs of the product of example 48a (460 mug) in dicblorometbane (10 nil). After stirring for 2 

h, the rŁactn mixture was concentrated in vauo. Yield: 476 mg. RI 0.75 
(heptaneIethy acetate = 112 (v/v) 

3oeter 

A mixture 
of

 the product of example 48b (100 mg), the product of example 30a (122 
mg) and K2CO3 (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 (MgSO4), filtered and concentrated in vacuo. Yield: 233 mg MS-ESI: 

[M+H] =772.4/774.4 

(d). 4-I4-L4-Amino-benzvloxv-3-bromo-5-ethoxy-phenv11-2-methyI-5-oxo-7-pror,yl-

1 ,4.5.6.7,8-hexahvdro-auinoline-3-carbonitrile 

5 Piperidine (335 jil) in dichloromethane (5 ml) was added dropwise to a solution of the 

product of example 48c (223 mg) in dichloromethane (5 ml). After stirring for 2 Ii, the 

reaction mixture was concentrated in vacuo. The residue was chromnatographed on 

silica gel in heptane/ethyl acetate =1/4 (vlv) as eluent. Yield: 55 mg. MS-ESL [M+H] 

= 550.2/552.2 

10 (e). N-{4-[2-Bromo-4-(3-cyano-2-methvl-5-oxo-7-propyl-1 .4.54.7..8-bexahydro-quin-

olin-4-vfl-6-ethoxy-henoxymethvl1-phenvfl -methanesulfonamide 

Methanesulfonyl chloride (8 jil) and pyridine (21 gil) were added to a solution of the 

product of example 48d (50 mg) in dichloromethane (2 nil). After stirring for 2 h, the 

reaction mixture was diluted with ethyl acetate and washed with water. The organic 

15 layer was separated, dried (MgSO4, filtered and concentrated in vacuo. The residue 

� was purified by preparative IIPLC (10 -+ 100% acetothtrile). Yield: 11 mg. MS-ESI: 

[M+llf = 628/630; anal. HPLC: Ri = 19.78 mm. Diast. ratio: 8:1 

Example 49 

N-2-[2-Bromo-4-(3-cyano-2-methvI-5-oxo-7-prołvl-lA5.6.7.8-he,gbsdro-puinolin-

20 4-yI)-6-methoxv-phenoxymethvll-nhenyfl -mnethanesulfonamide 

(a).3-Bromo.4hvdoxv-5-methoxv-phcnvl)-2-methvl-5-oxo-7-propvl-1 .4.5.6.7,8- 

hexahvdro-qpinoline-3-carbonitrilc 

The title compound was obtained analogously to example lb, starting from 3-1Bromo-4-

hydroxy-5-methoxy-benzaldchyde (3.0 g). 3�aininocrotonitrile (1.08 g) and 5-

25 propylcyclohexane-1,3-dione (1.98 g). Yield: 4.8g. MS-ESP [M+H =431/433. 

(b). I]-2:MgLhyI-5-oxo-7-nronvI-

Ak  .4.5.6.7.8-hexahvdro-auinoline-3-carbonitrile 

The title compound was obtained analogously to example 30b, starting from 1-

broniomethyl-2-nitro-benzene (200 mg) and the product of example 49a (400 mg). 

30 Yield: 384 mg. MS-ESI: [M+1-1]+= 566/568; anal. HPLC: Rt = 24.50 mm (diasti), Rt = 

24.95 mm (diast2) (method 2). Diast. ratio: 10:1 

(c). 4-14-(2-Amino-benzvloxy-3-bromo-5-mcthoxv-nhenvli2-methvl-5-oxo-7-pronvl-

1.4.5.6.7.8hexahvdro-guinoline-3-carbo1uitrile 
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ad  obtained analogously to example 19c, starting from the 

e 49b (300 mg). Yield: 289 rag. MS-ES!: [M+T1] 536/538; anal. 

rain (diasti), Rt = 17.91 rain (diast2) (method 2). Diast ratio: 10:1 

The title compound was obtained analogously to example 28, starling from the product 

of example 49c (00 rag) and methanesulfonyl chloride (20 i.tl). Yield: 61 mg. MS-ES!: 

[M+Kf = 61416 6; anal. HPLC: Rt= 22.20 mm (method 2). Diast. ratio: 15:1 

Example 50 

(a). (4-Hydroxyiiethyl-pbenyl)-carbamic acid allyl ester 

Alloc-Cl (537 g in dichiorometbane (5 nil) was added dropwise to a solution of (4-

amino-phenyl)-rhethanol (500 rug) and pyridine (5 ml) in dichioromethane (5 ml). 

After stirring fr 2 b, the reaction mixture was diluted with dicbloromethane and 

washed with water. The organic layer was separated, dried (MgSO4), filtered and 

concentrated in vacuo. The title compound (243 rag) was obtained by recrystallization 

from dichioronietbane. The mother liquor was chromatographed on silica gel in 

beptanc/ethyl acetate = 111 (vfv) as eluent which yielded another 245 mg of the title 

compound. Yied: 488 mg. 

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

The title compomd was prepared analogously to example 48b starting from the product 

of example 5(a (480 rug) and thionyl chloride (1.7 ml). The residue was chro-

matógraphed or silica gel in beptane/ethyl acetate = 1/1 (v/v) as eluent. Yield: 310 rag. 

25 (c). 

The title compound was prepared analogously to example 48c starting from the product 

of example 50, (300 rag) and the product of example 30a (593 rag). Yield: 333 rag. 

MS-ES!: [M++ = 634.4/636.4; anal. !IPLC: Rt = 24.99 rain (method 2). 

30 Example 51 

(a). 
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AA solution of pyrrole-2-carboxyaldehyde (500 mg) in THF (5 ml) was added to a 
suspension of Nail (252 mg, 

600/a dispersion on oil) in THF (15 ml). After stirring for 

15 mm, a solution of methanesulfonyl chloride (570 p1) in TUF (5 ml) was added 

dropwise. After stirring for 1 Ii, water (25 ml) was added and the THF was evaporated. 

s The residue was diluted with dichloromethane and washed with water, sat. NaHCO3 

and brine. The organic layer was separated, dried (MgSO4), filtered and concentrated in 
vacuo. The residue was cbromatographed on silica gel in heptane/ethyl acetate = ill 
(v/v) as eluent. Yield: 265 mg. 

(b). (1 -Methancsulfonyl-IH-yyrrol-2-yl)-methanol 

10 At 0°C LIBH4 (US ml, 2.OM 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, 109/o in water) were added. The water layer was separated 
and extracted with dichioromethane. The organic layer was washed with water and 

brine, separated, dried (MgSO4), filtered and concentrated in vacuo. Yield. 205 mg. 

15 (c). 2-Chloromethvl-1-methanesulfonyl-1H-p’s’rrole 

� At 0°C methanesulfonyl chloride (136 p1) was added dropwise to a solution of the 
product of example Sib (205 mg) and DIPEA (307 p1) in dichloroniethane (6 ml). Al-

ter stirring for 30 min, the reaction mixture was diluted with dichioromethane (30 ml) 

and washed with ice water (30 ml), 10% H (30 ml) and sat NaHCO3. The organic 

20 layer was separated, dried (MgSO4), filtered and concentrated in vacuo. Yield: 252 mg. 

(d). 4-I3-Bromo-5-ethoxv-4-(l-methanesuifonvl-1H-nvrrol-2-vlmethoxv-phenv11-2- 
methyl-5-oxo-7-propyl-1 .4.56.7.8-hexahvdro-Quunoline-3-carbonitrile 

Alkylation of the product of example 30a (539 mg) with the product of example Sic 

(252 mg) was performed according to the method described in example la. The residue 

25 was purified by preparative IIPLC (40 -* 100% acetonitrile). Yield.- 363 mg. MS-ESI: 

[M+Hj = 602.4/604.4; anal. HPLC: Rt = 15.53 min (diastl), Rt = 15.99 mm (diast2) 

(method 1). Diast. ratio: 11:1 

S Example 52 

N-t2-Bromo-4-(3-cvano-2-methvl-5-oxo-7-pronvl-L4.5.6.7.8-hexahydro-auinolun-4-

30 y1-ethoxv-pbenvl1-2-nitro-benzamide 

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

At 20 °C jodoethane (3.78 g) was added to a suspension of K2CO3 (1.09 g) and 3-

hydroxy-4-nitro-benzaldebyde (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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dried. (MgSO4) and concentrated in vacuo. The title product 

solid. Yield: 117 g. MS-ES!: [M+Hj = 196. 

5 The title compOuid was obtained analogously to example lb, starling from the product 

of example 52a (1 .16 g), 3-aminocrotonilrile (502 mg) and 5-propylcyclobexane-1 ,3- 

ld: 124 g. MS-ES!: [M+H]+ = 396. dione (920mg). ?ie  

10 The title compouid was obtained analogously to example 19c starting from the product 
of example 52b (i.2 g). Yield: 1.1 g. MS-ES!: [M+H] = 366. 

(d).-(4-Aino--bromo-5-ethoxy-phenyfl-2-methyl-5-oxo-7-uroDy1-1 .4.5.6..7.8-hexa-

At OT a solutioi of bromine (56 p1) in dichloromethane (5 ml) was added slowly to a 
15 mixture of the product example 52c (365 mg) and sodium acetate (89 mg) in acetic 

acid (10 ml) and iichloromethane (5 ml). The reaction mixture was stirred at 0°C for 1 
h, poured into w4ter. and then extracted with dichloromethane. The organic phases were 
combined, dried MgSO4) and concentrated In vacuo. The title compound was obtained 
after flash column chromatography (silica gel, heplane/ethyl acetate (1/4, v/v), R 

20 0.55). Yield: l.1’ g. MS-ES!: [1\4+M+=444/446. 

At 20 °C, 2-thtr-benzoyl chloride (125 mg) was slowly added to a solution of the 
product ofexample 52d (200 mg) and NN-dimethylanilune (172 p1) in TEEF (5 ml). 

25 The reaction miture was stirred at 20°C until total conversion and then poured in sat 
NaHCO3 and extracted with ethyl acetate. The organic phases were combined, dried 
(MgSO4) and concentrated in a vacuo. The title compound was obtained by 
recrystallization from acetoniirile. Yield. 37 mg. MS-ES!: M+llr = 593/595; anal. 
IIPLC: Rt = 17.8 min (method 2). 

30 Example 53 

(a). 
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At -78°C and wider a nitrogen atmosphere, trifluoromethanesulfonic anhydride (3.2 ml) 

was added dropwise to a solution of pyrrole-2-carboxyaldebyde (1 g) and DIPEA (3.67 

ml) in diebloromethane (100 ml). After stirring for 5 min at -78°C, the reaction mixture 

was poured into sat NaHCO3 (200 ml) and extracted with dichioromethane. The 

5 organic layer was separated, washed with water, dried (MgSO4), 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). (ITrffluoromethafonv1-1H-,rrol-2vf)-metbanol 

The title compound was obtained analogously to example 5 lb starting from the product 

io of example 53a (300 rug). Yield: 361 mg 

(c). 2-Chloromethyl-1-trffluoromethanesulfonvI-lHpyrrole 

The title compound was obtained analogously to example Slc starting from the product 

of example 53b (361 mg). Yield: 391 mg 

(d). 3-Bromo-5-etho(1-trfluorouncthanesufoxwl-lH-uwrol-2-yJmethozv-benzal-

� 15 deh___ 

Alkylation of 3-bromo-5-ethoxy-4-hydroxy benzaldehyde (3 87 rug) with the product of 

example 53c (391 mg) was performed according to the method described in example 

Ia. The residue was chromatographed on silica gel in heptane/ethyl acetate = 3/1 (vlv) 

as eluent. Yield: 208 rug. MS-ES!: [M+TW = 456.21458.2 

20 (e). 44 3-Bromo-5-ethoxy-4-(1 -irifluoromethanesulfonvl-lH-pvrrol-2-vlmethoxv)- 

nhenv11-2-methvl-5-oxo-7-rot,vl-1 ..4.5.6.7..8-he3ah3dro-o3]inolune-3-carbonitrile 

The title compound was obtained analogously to example lb starting from the product 

of example 53d (208 rug). The residue was purified by preparative HPLC (20 -+ 100% 

acetonitrile). Yield: 166 rug. MS-ES!: [M+HJF = 656.2/658.2; anal. [IPLC: itt = 23.99 

25 ruin (diasti), Rt 24.47 (diast2) (method 1). Diast. ratio: 5:1. 

Example 54 

4-r2-Bromo4(3 .cyano-2-methv1-5-oxo-7-oroov1- 1.4.56.7,8-hexahvdro-Quunolin-4- 

y1-6-ethoxv-nhenoxvmethy11-N-methv1-benzainidune 

(a). 4[3-Broino-4-(4-cyano-bcnzvloxv-5-ethoxv-nheflV11-2-methV1-5-oXO-7-prOjV1- 

30 1 .4.56,7.8hexahv&o-spuno1ine-3-carbonh1ri1e 

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 
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water en dichloomethane. The organic layer was separated, washed with water and 

brine, dried (vfgSO4), filtered and concentrated in vacuo. The residue was 

chomatographd on silica gel in heptanefethyl acetate = 311 (v/v) as eluent Yield: 2.6 

g. MS-ESI: fM-IIJr = 560/562 

s(b). 

HC1 (g) was bubbled through a solution of the product of example 54a (1.5 g) in 

ethanol (10 ml for 2 h. After additional stirring for 2 Ii, the reaction mixture was 

concentrated 1n vacuo. Yield: 1.62 g. 

10 (c). 

A mixture of 

EtOH) and trii 

mixture was c 

is -+ 90% aceto 

591/593; anal. 

Example 55 

20 (a). 

product of example Mb (180 rag), methylamine (126 jil, 8 M in 

[amine (126 jil) in ethanol (1 ml) was stirred for 54 h. The reaction 

nirated In vacuo. The residue was purified by preparative HPLC (10 

Le. 0.1% TFA). Yield:-.56.5 mg (as TFA salt). MS-ESL [M+H]4 = 

L.C: Rt = 17.8 mm (method 4). 

Bocylation o pyrrole-2-caiboxyaldehyde (750 mg) in the presence of NaH (410 rag, 

60% disperskn on oil) and Doe-On (2.72 g) was performed according to the method 

described in example 51a. The residue was chrornatographed on silica gel in 

heptane/ethyl acetate = 2/1 (v/v) as eluent Yield: 196.2 rag. 

25 (b). 

Reduction o the product of example 55a (500 rag) with L1BH4 was performed 

according to e method described in example 51b. The residue was chromatographed 

on silica gel in heptarie/ethyl acetate = 211 (vIv) as eluent. Yield: 350 rag. 

(c). 

30 Sulfonylatio4 of the product of example 55b (350 rag) with methanesulfonyl chloride 

(210 p1) was performed according to the method described in example Sic. The 

reaction mixture was washed with water, sat. NaHCO3 and brine. The organic layer 

was separated, dried (MgSO4), filtered and concentrated In vacuo. Yield: 487 rag. 
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(d). 
64-(d).

 2-f2-Bromo-4-(3- no-2-methyl-5-oxo-7Drotrvl-1 ..4.5.6.7.8-hexahvdro-quuno

4v1)-6hoxv-tbenoxvmethvl1-i,vrro1e-1-carboylic acid tert-butyl ester 

Alkylation of the product of example 30a (787 mg) with the product of example 55c 

(4 87 mg) was performed according to the method described in example la. The residue 

s 

was purified by preparative HPLC (20 -* 100% acetonitrile). Yield: 61 mg. MS-ESI: 

[M+HJ = 624.21626.2; anal. HPLC: Rt = 29.35 min (diasti), Rt = 29.70 min (diast2) 

(method 2). Diast. ratio: 4:1. 

Example 56 

4- {-Bromo-5-ethoxv-44(pyridin-3-v1methvl)amuno1-pheny11-2-met1yl-5-oxo-7- 

10 nrepyl-IA.5.&7,8-hexahydro-guinoline-3-carbonitrile 

At 20 °C pyridine-3-carbaldehyde (210 111) was added to a solution of the product of 

example 52d (100 mg) and acetic acid (127 l) in methanol (4 ml). The reaction 

mixture was stirred at 20 °C for 16 h and then NaCN13H4 (142 mg) was added. The 

reaction was stirred at 20°C for 24 h, poured in water and extracted with ethyl acetate. 

15 The title product was obtained via preparative IIPLC (0-490% CH3CN, 0.1% TFA). 

Yield: 27 mg (as TLA salt). MS-ESI: [M+Hr = 5351537; anal. HPLC: Rt = 8.56 miii 

(method 2). 

Example 57 

443-Bromo-5-ethoxv-4-(2-nitro-benzvlamino)-phenvl]-2-methvl-5-oxo-7-roDv1- 

20 1 .4.5.6.78-hexahvdro-quunoline-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 BPLC (0-90% CH3CN). Yield: 610 mg. MS-ESI: [M+Hf 
579/581: HPLC: Rt = 24.35 min (diasti), Rt = 24.85 min (diast2) (method 2). 

s Diast. ratio: 9:1 (HPLC) 

Example 58 

N-(2-ff2-Bromo-4-(3-cvano-2-metbyl-5-oxo-7-prouvl-1 ,4.5A1.7.8-hexalwdro-auinohn-

4y1):6-ethoxY-pheylamino1-methv1-Dbenvl)methaneSUlfOflahflide 

(a). 

30 pyl-1 .4.5.6.7.4-hexaJxsrdro-auinoJune-3-carbonitrile 

The title compound was obtained analogously to example 19c, starting from the 

product of example 57 (550 mg). Yield: 510 mg. [M+Ef = 549/551. 
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The title compoud was obtained analogously to example 28, starting from the product 

of example 58a (30 mg) and methanesulfonyl chloride (20 tl). Yield: 31 mg.MS-ESI: 

[M+lIf = 627/429; anal. HPLC: Rt = 20.82 mm (diasti), Rt = 2135 min (diast2) 

(method 2). Di4 ratio: 4:1 (HPLC) 

Example 59 

10 (a). 

The title coin$und was obtained analogously to example 56, starting from 3-nitro-

benzaldebyde (11.93 g) and the product of example 52d (570 mg). Yield: 630 mg. MS-

ES!: [M+Rf =579/58l; anal. UPLC: Rt 23.91 miii (diasti), Rt = 24.32 miii (diast2) 

15 (method 2). Dist. ratio: 6:1 (PLC) 

(b). 

The title 

product of 

20 (0). f 

The title con 

of example 

[M+fl1 6( 

25 Example 60 

(a). 

30 Alkylation 

was perfonn 

ES!: IM+H1 

. was obtained analogously to example 19c, starting from the 

59a (570 mg). Yield: 510 mg. [M+Hj = 549/551. 

nd was obtained analogously to example 25, starting from the product 

(130 mg) and methylchlorofonmate (24 pd). Yield: 29 mg. MS-ES!: 

9; anal. HPLC: Rt = 17.89 min (method 2). 

the product of example 30a (2.5 g) with a-bromo-o-tolunitnile (1.21 g) 

d according to the method described in example 54a. Yield: 2.44 g. MS-

= 560/562 
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(b.) 2-r2-Bromo-4-(3-c’srano-2-methvl-5-oxo-7-oropyl-1 .4.5,6.7.8-bexabydro-puinolin-

4-yl)-6-ethoxv-phenoxvmethyll-benzamidine; compound with hydrochloric acid 

HC1 (g) was bubbled through a solution of the product of example 60a (200 mg) in 

ethanol (1 ml) for 1 Ii. After additional stirring for 2 weeks, the reaction mixture was 

5 concentrated in vacuo. The residue was dissolved in ethanol and N114OAc (83 mg) was 

added. After stirring for 18 h,, the reaction mixture was concentrated in vacuo. The 

residue was chroinatographed on silica gel in beptane/ethyl acetate = ill (v/v) as 

eluent. Yield 17.4 mg (IIC1-salt). MS-ESI: {M+H]  = 577/579; anal. HPLC: Rt = 16.8 

mm (diasti) (method 4). 

10 Example 61 

4-j-Bromo-5-ethoxv-4-f3-(imino-morpholin-4-yl-methy1)-benzyloxv1-p hen vfl -2- 

methyl-5-oxo-7-ropyl-1,4.5.6,7.8-bexahydro-guinoline-3-carbonitrile 

(a). 4-[3-Bromo-4-(3-cvano-benzvloxv)-5-ethoxv-beny11-2-methv1-5-oxo-7-uronv1- 

1 .4..5.6.7.8-hexahydro-quinolinc-3-carbonilxile 

15 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+Uf = 560 /562 

(b). 3-r2-Bromo-4-(3-cvano-2-methyl-5-oxo-7-pronvl-1 .4.5,6.7.8-bexahvdro-uuinolin-

4-y1-6-ethoxv-henoxvmethv11-bernimidic acid ethyl ester 

20 The title compound was prepared analogously to example 54b, starting from the 

product of example 61(1.5 g). Yield. 1.62 g. 

(c). 4- 3-Bromo-5-ethoxy4-F3-(imino-morłholin-4-)  1-methvl)-benzv1oxv1-phenv1} -2- 

methyl-S -oxo-7-provl-1 .4.5.6.78-hexahvdro-guinoline-3-carbonitrile 

The title compound was prepared analogously to example 54c, starting from the 

25 product of example 61b (180 mg) and morpholine (77.8 mg). Yield. 86.7 mug (as TFA 

salt). MS-ESI: [M+H1  = 647/649; and. HPLC: Rt = 17.7 nun (method 4). 

� 

Example 62 

4- {3Brorno.4r2(cyclopropvlrnethyl-amino)-benzyloXV]-5-ethOXV-DhenVl} -2-methyl-

5-oxo-7-prc2yl-1 .4j,6.7.8-hexahvdro-guinoline-3-carbonitrlle 

30 (a). 
o]in-4-yl)-6-ethoxy-phenoxymethvll-phcnvl}-2.4-diflitro-beflzenesulfonaflhide 

2,4-Dinitro-benzenesulfonyl chloride (3.2 g) and pyridine (3.8 ml) were added to a 

solution of the product of example 19c (5 g) in dichloromethane (30 ml). After stirring 
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5 MS-ES!: [M-

(b). N-2-f2 

10 of example i 

(134 mg) h 

concentrated 

acetate = 1/2 

(c). 4:{ 
15 methyl-5-ox 

20 
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Lction mixture was poured in water and acidified with 2N HCL The 

is separated and washed with sat NaHCO3 and brine. The organic layer 

dried (MgSO4), filtered and concentrated in vacuo. The residue was 

d on silica gel in heptane/cthyl acetate = 1/2 (vlv) as eluent. Yield: 5 g. 

= 780.2/782.2 

dicarboxylate (102 p1) was added dropwise to a solution of the product 

A (200 mg), cyclopropanemethanol (38.2 mg) and triphenyiphosphine 

TIIF (6 nil). After stirring for 10 nun, the reaction mixture was 

i vacuo. The residue was chrounatographed on silica gel in heptane/ethyl 

fly) as eluent. Yield: 158 mg. ESI-MS: [M+ITf = 834.41836A 

A mixture at the product of example 62b (158 mg) and propylamine (200 p1) in 
diebloromethane (10 ml) was stirred for 1 h. The reaction mixture was concentrated In 

vacuo and the residue was purified by preparative IIPLC (10-90% CH3CN). Yield: 72 

mg. MS-ESL {M+JTf = 604.4/606.4; anal. HPLC: RI = 21.8 mm (diasti), Rt = 2239 

mm (diast2) (nethod 1). Diast ratio: 6:1 

Example 63 

4- (3-Bromo-

oxo-7-prppyl 

(a). N1242 

25 olin-4-vl)-6-c 

benzenesulfo 

The title co 

product of eii 

[M+H].= 85 

30 (b). 4-13-Th 

5-oxo-7-prot 

The title co 

product of c 

I was obtained analogously to example 62b, starting from the 

62a (200 mg) and isoamylalcohol (56 A. Yield: 205 mg. MS-ES!: 

was prepared analogously to example 62c, starting from the 

63a (205 mg). Yield: 66.7 mg. MS-ES!: [M+lTf = 620.41622.4; 
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anal. HPLC: Rt = 23.61 min (diasti), Rt = 24.05 mm (diast2) (method 5). Diast. ratio: 

5:1 

Example 64 

{[2-Bromo-6-ethoxv-4-(2-methvl-3-nitro-5-oxo-7-ronvl-1 4.5.6.7.8-bexahydro-

5 pino -vl-phenoxymethvll-nhenvll-carbainic acid methyl ester 

(a). l-Nitro-m,ropan-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 TUF (25 nil). The reaction mixture was stirred at 20°C for 30 

minutes and then added to a solution of 1-pyrazol-1-yl-etbanone (2.72 g) in THF (25 

10 ml). The reaction mixture was stirred at 60°C for 18 h. The solid formed was filtered, 

dissolved in water (50 nil), acidified to p11=3 with 1 M HC1 and then extracted several 

times with ethyl acetate. The organic phases were combined dried (MgSO4) and 

concentrated. The title product was obtained as a yellow oil. Yield: 2.47 g. 

(b). 1-Methvl-2-nitro-vunvlamune 

is A mixture of the product of example Ma (1.6 g) and NH4OAc (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 chromatograpbed 

on silica gel in beptane/ethyl acetate = 2/1 as eluent. Yield: 10.7 g 

(c).2Hvdroxvmethvl-phenvl)-carbamic acid methyl ester 

20 Reaction of axninobenzylalcohol (3 g) with methyichloroformate (1.9 ml) in the 

presence of DIPEA (12.8 nil) was performed according to the method described in 

example 22. The residue was chromatographed on silica gel in dichiorometbane/ethyl 

acetate = 25/1 as eluent. Yield.- 4.19 g. 

A. [2-Chloromethvl-phenvl-carbamic acid methyl ester 

s The title compound was prepared analogously to example 48b starting from the product 

of example Mc (4.19 g) and thionyl chloride (10 nil). Yield: 1.98 g. 

S(e). f2(2Bromo-6-ethoxv-4-formyl-PhcnoXvmethVF)-PheflYl1-carbamlC acid methyl 

ester 

Alkylation of 3-bromo-5-ethoxy-4-hydroxy benzaldehyde (614 mg) with the product of 

30 example 64d (500 mg) was preformed according to the method described in example 

lb. Yield: 845 mg. 

(f). j212-Bromo-6-ethoxv-4-(2-methvl-3-nitro-5-oxo-7-proPyl-1 .4.56.7.8-hexahydro-

guinolin-4-vl-nhenoxyniethvlinkenvll -carbamic acid methyl ester 
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IME 

product of example 64e (100 mg) with the product of example 64b (28 

y1cyclohexane-1,3-d.ione (41 g) was performed according to the method 

ample lb. The residue was purified by preparative IIPLC (10 - 90% 

eld: 75 mg. MS-ES!: [M+H]  = 628/630; anal. HPLC: Rt = 26.22  

.67 ruin (diast2) (method 2). Diast. ratio: 4:1 

Reaction of t1e product of example 64b (1 g) with 3-bromo-5-ethoxy-4-hydroxy 

benzaldehyde ç2.57 g) and 5-propylcyclobexane-1,3-dione (1.61 g) was performed 

according to the method described in example lb. The residue was recristallized from 

dich1orometbaxe. Yield: 2.8 g. MS-ES!: [M+lIr = 4651467 

15 (b). 

The title compound was obtained analogously to example 30b, starting from the 

product of example 65a (100 mg) and 1-bromomethyl-3-methoxy-benzene (50 mg). 

Yield: 36 mg. 4S-ESI: [M+fl] 554/556; anal. HPLC: Rt = 27.18 min (diasti), Rt = 

20 27.61 min (diast2) (method 2). Diast. ratio: 1:1 

Example 66 

The title compound was obtained analogously to example 30b, starting from 4-

25 chloromethy1-2methyl-tbiazo1e (37 mg) and the product of example 65a (100 mg). 

Yield: 27 mg. 4IS-ESI: [M+H] = 574/576; anal. HPLC: Rt = 22.01 min (diast ), .Rt 

22.50 
mm (diast2) (method 2). Diast ratio: 1:1 

Example 67 

4-t2-Bromo-41(3-cvano-2-methv1-5-oxo-7-Dronv1-1.4i,6.7.8-hexahvdro-auunoJin4 

30 y1)-6-ethoxy4ioxvmethyl1-pheny1l7acetic acid methyl ester 

Alkylatiàn of the product of example 30a (196 mg) with (4-broniomethyl-phenyl)-

acetic acid methyl ester (107 rug) 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 

4-12-Bromo4-(3-cvano-2-methvl-5-oxo-7-proiw1-1A5.6.7..8-bexabvdro-auunoJin-4-

5 yl)-6-ethoxy-phenoxvmethyl1-nhenoxv-acetic acid 

(a). {4-12-Bromo4-(3-cvano-2-methyl-5-oxo-7ProDvl-1 .4.5.6L8-hexahvdro-quin-

ohn-4-vl-6-ethoxy-phenoxymethyl1-phenoxv-acelic 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 

10 example 67. Yield: 308 mg. MS-ESL [M+H]+ = 623/625; anal. IIPLC: Rt = 23.67 min 

(method 2). 

(b). M-12-Bromo-4-(3-cvano-2-methyI5-oxo-7-DroDvl-1 .4.5.6.7.8-hexahvdro-ciuin-

oil 4-vr-6-ethoxv-phenoxvmcthvl1-Dbenoxv -acetic acid 

Saponification of the product of example 68a (230 mg) was performed according to the 

15 method described in example 6c. Yield: 166 mg. MS-ESI: [M+H] 609/611; anal. 

HPLC: Rt = 19.32 min. 

Example 69 

N-(3-{t2Bromo-4-(3-cyano-2-methvl-5-oxo-7-Pronvl-1 4,5,6.78-hexahydro-guinolun-

4-yl)-6-ethoxy-Dhenylamino1-methvll -nvridun-2-y)-methanesu1fonamide 

20 (a). N-(3-Cyano-pyridun-2-yl)-metbanesulfonamide 

A mixture of 2-chioro-nicotinonitrile (2 g), H2NS02Me (1.73 g) and K2CO3 (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 (MgSO4), filtered and concentrated in vacuo. 

25 The residue was chromatographed on silica gel in dichloromethane/methanol = 98/2 

(vlv) as eluent. Yield: 1.32 g. MS-ESI: (M+H] = 198.2 

S (b). N-(3-Fonnvl-Dyidin-2-yl)-methanesulfonaxnide 

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 nil). After stirring at 100°C for 3 h, 

30 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. NaHCO3 and brine. The organic layer was separated, dried (MgSO4), filtered and 

q) 
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concentrated in vacuo. The residue was chroniatographed on silica gel in heptane/ethyl 

acetate = 2/1 (v’v) as eluent. Yield: 461 mg. MS-ES!: [M+H]  = 201.2 

5 A mixture of the product of example 52d (200 mg), the product of example 69b (99 

mg) and acetic acid (129 jil) in methanol (8 ml) was stirred for 18 h followed by 

addition of NaNBH3 (141 mg). Stirring was continued for another 4 h. The reaction 

mixture was di utcd with ethyl acetate and washed with water, sat. NaHCO3 and brine. 

The organic layer was separated, dried (MgSO4), filtered and concentrated in vacuo. 

10 The residue ws purified by preparative HPLC (10-90% CH3CN). Yield: 145 mg. 

MS-ES!: [M+1] = 628/630; anal. HPLC: Rt = 10.77 mm (diasti ), RI = 11.17 min 

(diast2) (method 2). Thast. ratio: 9:1 

Example 70 

15 

(a). 5-Ch1oromethyl-1 .,3-dimethvl-1H-nvrazole 

The title compound was prepared analogously to example 48b starting from (2,5-

(778 rig) and thionyl chloride (2.35 ml). Yield: 

900 Mg. 

20 

Alkylation of the product of example 65a (100 mg) with the product of example 70a 

(48 rig) was prformcd according to the method described in example 30b. The residue 

was purified b preparative HPLC (10 --). 90% acetonitrile). Yield: 77.3 mg. MS-ES!: 

25 [M+ll]4 = 57f575; anal. UPLC: Rt = 20.14 min (diasti), Rt = 20.64 min (diast2) 

(method 2). Dast. ratio: 4:1 

Example 71 

30 (a). 

Alkylation of the product of example 30a (778 rig) with 1-chloromethyl-2-nitro-4-

irifiuorometh1-benzene (419 rig) was performed according to the method described in 
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example 30b. The residue was chromatographed on silica gel in heptanelethyl acetate = 
2/1 (vlv) as elucnt. Yield: 493.9 mg. MS-ES!: [M+H]+ = 648/650 

(b). 4.f4-(2-Aino-4-lrifiuoromethyl-benzyloxy’)-3-bromo-5-ethoxy-phenyll-2-methyl-

5-oxo-7-propvl-1.4.5,6,7,8-hexahydro-guinoIine-3-carbonitrile 

5 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-ES!: 
{M+lrf = 618/620 

(c). N- 2-t2-Bromo-4-(3o-2-methy1-5-oxo-7-propyI-1.4,5.6..78-hexahydro-quin-

oBn-4fl-6-ethoxv-thenoxymethyl1-5-trifluoromethvl-phenyl} 

10 ditmethanesulfolf)amide 

A mixture of the product of example 71c (120 mg), methanesulfonyl chloride (23 jil) 
and triethylamine (81 jd) in dichloromethane (2 ml) was stirred at 40°C for 54 Ii. The 
reaction mixture was concentrated in vacuo. Yield: 150 rug (crude). ESI-MS: [M+lIf 

= 774/776 

is (d). N- {2-12-]3romo-4-(3-cyano-2-methvl-5-oxo-7-prepyl-1 ..4.5..6.7..8-hexahvdro-quin-

oiin-4vl)-6-ethoxv-phcnoxyniethvl1-5-trifluoromethvl-Dhenvl -methanesulfonmide 

A mixture of the crude product of example 71c (150 mg) and 2M NaOH (1 ml) in 
dioxane (2 ml) was stirred for 18 b. The reaction mixture was acidified with 0.5N HC1, 
diluted with ethyl acetate and washed with sat. NaHCO3 and brine. The organic layer 

-20 was separated, dried (MgSO4), filtered and concentrated In vacuo. The residue was 

purified by preparative IIPLC (l0-+90% CII3CN). Yield: 32.4 mg. MS-ES!: [M+Hr 
696/698; anal. HPLC: Rt = 26.7 ruin (diasti), Rt = 27.0 min (diast2) (method 2). 
Diast. ratio: 1:1 

Example 72 

25 N- {2-F2-Bromo-4-((4L7S-3-cvano-2-methyl-5-oxo-7-nroDvl-1 .4.5.6.7.8-bexahvdro-

guinolin-4-vl-6-ethoxy-phenoxvmethvl1-4.5-difiuoro-tthenv1i-methanesulfonaxnide 

. (a). (1 S-N-Fl{4-Methoxv-phenyfl-ethvl1-3-oxo-butvramide 

To a solution of (S)-1-(4-methoxy-phenyl)-ethylamine (25 g) in dichioromethane (60 
mL) was added TEA (20 g) and DMPA (200 mg). Then a solution of 4-methylene-

30 oxetan-2-one (16.7 g) in dichioromethane (60 ml) was added over a period of 30 

minutes and then stirred at 20°C for 18 b. The mixture was washed with 1M HC1, aq. 

NaHCO3 and aq. NaCl. The organic layer was dried (MgSO4), filtered and 

concentrated in vacuo. 
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(b). (15- 3-A! 

5 

To a suspensi 

toluene (800 t 

heated for 20 

vacuo and the 

reaction step. 

(6).443  

bexahydro-qu 

10 A mixture of 

g), 3-bromo-5 

dione (6.5 g) 

concentrated 

dichiorometha 

15 was then crvsl 
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of (S)-N-[1 -(4-methoxy-phenyl)-ethyl]-3-oxo-butyramide (10 g) in 

was added at 20 °C  ammonium acetate (10 g) and the reaction was 

at 100 °C in a Dean Stark system. The mixture was concentrated in 

oduct obtained was used without further purification in the following 

)- 3-amino-but-2-enoic acid [1-(4-methoxy-phenyl)-ethyl]-amide (10 

oxy-4-hydroxy-benzaldehyde (10.4 g) and 5-propylcyclobexane-1,3-

ethanol (150 ml) was stirred at 80°C for 18 hr. The mixture was 
vacuo. The residue was dissolved in toluene (100 ml) and 

(50 nil) and evaporated until a precipitated formed. The solid obtained 
Lzed in EtOAc. 

Yield. 12.9 g.MS-ESI: [M+I1]  = 597.4/599.4; anal. IIPLC Rt = 16.70 (diast.1) Rt = 
17.55 (diast.2 R = 18.81 (diast3) R = 19.74 (diast4) (method 7). Diast. ratio 
diast.1:diast2:liast3:diast4 = 10:1:10:1. 

(d). 

amide 

The mixtureof stercoisomers obtained in Example 72c was then separated by 
chromatograpiy on siicagel in beptane/ethyl acetate 218 -> 0/1 (v/v) as eluent. 

Yield: 2.6 g $S-ESI: {M+Irf = 597.41599.4; anal. HPLC Rt = 18.81 (diast.3) (method 
25 7). Diast. ratio: 0:0:1:0 

(e). 

A solution of (4S,7S)-4-(3-Bromo-5-ethoxy-4-hydroxy-phenyl)-2-methyl-5-oxo-7-
propyi-1 ,4,547,8-hexahydro-quinoline-3-carboxylic acid [1 -(4-methoxy-phenyl)-

30 ethyl]-amide Example 72d, 1.43 g) was dissolved in TFA (30 niL) and stirred at 75°C 
for 1 hr. Th TFA was evaporated in vacuo and the residue was then dissolved in 
dichloromethne (30 ml). Triethylamine (1.04 g) and trifuoroacetic acid anhydride 
(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 in!). The organic layer was dried 
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(1). NN-2-[2-Bromo-4-((4L7S-3-cvano-2-methvl-5-oxo-7-nronvl-1 .4.56.7.8-

hexahvdro-auinolin-4-vl)-6-ethoxv-nhenoxvmethvl1-4,5-difluomphenvfl - 
bismethanesulfonarnide 

A solution of (4R,7S)-4-{4-(2-Amino-4,5-difluoro-benzyloxy)-3-bromo-5-ethoxy6

5 phenyl-2-methyl5-oxo-7-propyl1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile 

(Example 72 h, 10.9 g) and triethylamine (11.9 nil) in dichioromethane (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 

dichiorometbane. The organic layer was washed with sat aq. N14Cl, dried (MgSO4), 

10 filtered and concentrated in vacuo. The residue was purified by chromatography on 

silicagel in beptane/ethyl acetate 7/3 -? 2/5 (v/v) as eluent. 

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

(j). N-{2-[2-Bromo-4-((4L7S-3-cvano-2-methvl-5-oxo-7-rovl-1 .4.5.6.7.8- 

bexahydro-ginolln4-yl)-6-ethoxhenoxvmethvl1-4.5-difluoro-henvi1 

is metbanesulfonaniide 

1N- {2-[2-Bromo-4-((4R,7S)-3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-

hexahydro-qunoliyl)-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 

20 hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with 

Sat aq. N114C1, dried (MgSO4), 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-ESI: fM-f-Hf = 664.06/666.06; anal. HPLC Rt = 17.18 min (method 

8) 

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

Example 73 

. Agonistic activity of compounds at the human FSH receutor expressed in CR0 cells 

Agonist activity of the compounds at the human FSH receptor was tested in 

Chinese Hamster Ovary (CR0) cells stably transfected with the human FSH receptor 

30 and cotransfected with a cAMP responsive element (CRE)/promotor directing the 

expression of a firefly luciferase reporter gene. Binding of the compound to the (is-

coupled FSH receptor will result in an increase of cAMP, which in turn will induce an 

increased transactivation of the luciferase reporter construct The luciferase activity 
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A, concentrated in vacuo and concentrated. The residue was purified by 
ron silicagel in heptane/ethyl acetate 1/0 -> 0/1 (v/v) as eluent. 

[M+lif = 445.4.4/447.4 

to 4,5-difluoro-2-xiitrobenzoic acid (25.9 g) in THF (90 ml), cooled to 

Ily added borane-tetrahydrofuran complex (319 ml, 1M in THF). After 

complete, the mixture was stirred at 60°C for 3 h. Methanol (150 ml) 

mixture at 0°C and after 10 minutes the mixture was concentrated in 

ue was poured into water and extracted with ethyl acetate. The organic 

d with sat. aq. NaCl, dried (MgSO4), filtered and concentrated in 

15 To a mixture of (4,5-dfiuoro-2-nitro-pbenyl)-methanol (Example 72f, 5.1 g), (4R, 7S)-

4..(3.Bromo..5-thoxy-4-hydroxy..phenyl)..2..methyl..5-oxo-7-propy1..1,4,5,6,7,8-

hexahydro-qu$oline-3-carbonitrile (Example 72e, 10.0 g) and polymer-supported 

triphenylpbospiine (13.5 g, 3 mmol/g loading) in THF (500 ml), cooled to 0°C, was 

added diisopr4yl azodicarboxylate (DIAD) (5.3 ml). After 1.5 h, the mixture was 

20 filtered and t1e filtrate was concentrated in vacuo. The residue was purified by 

chromatography an silicagel in heptane/ethyl acetate 4/1 --),213 (v/v) as eluent. 

Yield. 13.5 g. lv1S-ESI: [M+Hj1 = 616.10/618.10 

(h). (4R.7S)-4-4-(2-Amino4g5-difiuoro-benzyloxy)-3-bromo-5-ethoxv-r,benvl1-2-

25 

30 

A solution 

phenyl] -2-met] 

(Example 72 

Zinc dust (27. 

stirred for 2 b 

and the combi 

dried MSO4t 

of (4R,7S)-4-[3-Broxno-4-(4,5-difluoro-2-nitro-benzyloxy)-5-ethoxy-

yl-5-oxo-7-propyl-1 ,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile 

10.6 g) and acetic acid (19.6 ml) in TUF (400 ml) was cooled to 0°C. 

g) was added in portions under vigorous stirring. The mixture was 

Lt 0°C and then filtered. The solids were washed with dicliloromethane 

Led filtrates were washed with sat aq. NaIIC03. The organic layer was 

filtered and concentrated in vacuo. 

Yield. 10.9 g. MS-ES!: [.+ff]+ = 586.05/588.05 

C 

S 
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1,4,5,6,7,8-hexahydroquinoline derivative according to 

x -Y 
R2 R3 

Rl1t1 
Formula I 

or a pharnaceutical1y acceptable salt thereof, wherein 

R1 is (14C)alkyl, (2-6C)alkenyl or (2-6C)alkynyl; 

R2, R3 are independently halogen, (14C)alkyl, (2-4C)alkenyl, (24C)alkynyl, 

(14C)alloxy, (34C)alkenyloxy or (34C)aikynyloxy; 

R.4 is phenyl or (2-5C)heteroaryl, both substituted with R7 and optionally 

substitutd on the (hetero)aromatic ring with one or more substituents selected 

from hydroxy, amino, halogen, nitro, trifiuoromethyl, cyano, (1 -4C)alkyl, 

(1-4C)alloxy , (l-4C)alkylthio and (di)(1-4C)alkylamino; 

R7 is 1-11 (l-4C)alkylthio, (l-4C)alkylsulfonyl, (di)(l-4C)aikylanlino , R8R9-

amino, RRh1aminocarbonyl, R’2R13-amino(1-4C)alkylcarbonylamino, R14R15- 

amino(l H4C)alkyl, R16-oxy, R17R18-aniinocarbonyl(1 -4C)alkoxy, R19-oxy(l - 

4C)alkyl, R19-oxycarbonyl(1-4C)allcyl, R20R21-aminosulfonyl, R20-oxysulfonyl, 

aminoininomàthyl,  (di)(1-4C)aikylaininoiminomethyl or (2-6C)-

heterocyloalky1iminomethyl, trifluoromethylsulfonyl; R23-oxycarbonyl, R�

carbonyl or RR24-aminocarbonyl; 

It’ is H o (14C)aikyl; 

R9 is (1C)aikylsulfonyl, (1-6C)alkylcarbonyl, (2-6C)alkenylcarbonyl, (2-6C)- 

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

catbonyl (1 -4C)alkoxycarbonyl, (3-4C)alkcnylaxycarbonyl, (34C)alkynyloxy-

carbonyl (di)(1-4C)alkylaniinocarbonyl, (2-6C)hcterocycloalkylcarbonyl, 

(5-8C)allyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1 -4C)alkyl, (di)(l -4C)alkyl-
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amino(24C)alkyl, (2-6C)heterocycloallcyl(2-4C)alkyl or phenylcarbonyl, 

phenylsulfonyl, pbcnyl(1-4C)alkoxy(1-4C)alkylcarbonyl, phenyl(14C)alkyl, 

(2-5C)heteroarylcarbonyl, (2-5C)heteroarylsulfony], (2-5C)heteroaiyl(1 -4C)-

alkyl, optionally substituted on the (hetero)aromatic ring with one or more 

5 substituents selected from hydroxy, amino, halogen, nitro, trifluoromethyl, 

cyano, (14C)alkyl, (1 -4C)alkoxy or (di)(l-4C)alkylamino; 

R’9 is H or (1-4C)alkyl; 

R’1 is hydroxy(24C)alkyl, amino(24C)a1kyl, (l-4C)alkoxy(2-4C)alkyl or (di)-

(l-4C)alkylamino(2-4C)aikyl; or 

10 R’°R11 in R’°R11-aminocarbonyl may be joined in a (4-6C)heterocycloalkenyl 

ring or a (2-6C)heterocycloalkyl ring substituted with one or more substituents 

selected from (14C)alkyl, (l-4C)alkoxy(l-4C)alkyl and hydroxy(1-4C)alkyl; 

R’2, R13 are independently H, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alk3nyl, (3-6C)-

cycloalkyl, hydroxy(2-4C)alkyl, (14C)alkoxy(24C)alkyl, (3-6C)cycloalkyl-

�15   (1-4C)alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl, amino(2-4C)alkyl, 

alkylainino(24C)a]kyl or phenyl(l-4C)alkyl, (2-5C)heteroaiyl(14C)alkyl, 

optionally substituted on the (hetero)aroinatic ring with one or more substituents 

selected from hydroxy, amino, halogen, nitro, liifluoromethyl, cyano, (l-4C)-

alky], (1-4C)a]koxy and (di)(1-4C)alkyhinino; or 

20 R’2R13 in R’2R13-amino(l-4C)a]kylcarbonylaniino may be joined in a (4-6C)-

heterocycloalkenyl ring or a (2-6C)hcterocycloalkyl ring, optionally substituted 

with one or more substituents selected from (l-4C)allcyl, (l-4C)a]koxy(l-4C)-

alkyl and hydroxy(14C)alkyl; 
W4 

111-5 are independently H, (1-6C)aikyl, (2-6C)heterocycloalkyl(l4C)alkyl, 

25 (3-6C)cycloaikyl(l-4C)alkiy], (1 -4C)alkoxy(2-4C)alkyl, hydroxy(2-4C)alkyl,, 

(di)(l -4C)alkylarnino(2-4C)alkyl, amino(2-4C)a]ky],, (1-4C)alkoxycarbonyl-

� (1 -4C)aflcyl, (1-6C)alkylcarbonyl, (34C)cycloalkylcarbonyl, 

carbonyl, (3-4C)alkenyloxycarbonyl, (di)(14C)a1kylaminocarbonyl, (2-6C)-

heterocycloalkylcarbonyl or (2-5C)heteroaryl(l 4C)alkyl, phenyl(1 4C)alkyl, 

30 (2-5C)heteroaxylcarbonyl, phenylcarbonyl, optionally substituted on the 

(hetero)axomatic ring with one or more substituents selected from hydroxy, 

amino, halogen, nitro, trifluoromethyl, cyano, (l-4C)alkyl or (1-4C)alkoxy, 
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(d1)(1-4pa3ky1aniino; or 

R’4R15 it  R14R’5-amino(l-4C)alkyl may be joined in a (4-6C)heterocyc1oa1kenyl 

ring or a(2-6C)hetcrocyc1oalky1 ring, optionally substituted with one or more 

substitueits selected from (l-4C)alkyl, (1 C)alkoxy(1-4C)alkyl and hydroxy(l-

RI’ is (2 6C)heterocycloalkyl(l-4C)alkyl, (di1C)a1kylamino(24C)a1kyl, 

(24C)al oxy(l -4C)alkyi, hydroxy(2-4C)aikyl, Æmiro(24C)alkyl, 

hydroxy aibonyl(1 -4C)alkyl, (1-4C)aIkoxycarbenyl(1-4C)a]kyl, (1-4C)alkoxy-

carbonyl (34C)alkenyloxycarbonyl, (3-4C)a1kxy1oxycarbonyl, (di)(l -4C)-

10 alkylani nocarbonyl, (2-6C)hetcrocyc1oaiky1carbonyl, or pheuyl(1-4C)a&yl 

(2-5C)h eroaiyl(l -4C)alkyl, optionally substituted on the (hetero)aromatic ring 

with one or more substituents selected from hycloxy, amino, halogen, nitro, 

trifluor(Y. methyl, cyano, (1-4C)alkyl, (1-4C)aiko*y and (di)(1-4C)alkylarnino; 

R’7,R18 
i ire independently H, (1-6C)alkyl, (3-6C)cycloalkyl(l-4C)alkyl, (1-4C)-

is a1koxy( -4C)alkyl, hydroxy(2-4C)alky1, amino(-4C)alky1, (di)(1-4C)alkyl-

amino(2 4C)alkyl, (2-6C)heterocyoloalkyl(2-4daIkyl, or phenyl(l 4C)alkyi, 

(2-5C)h teroaxyl(i -4C)alkyl, optionally substittted on the (hetcro)aromatic ring 

with one or more substituenis selected from hyc!oxy, amino, halogen, nitro, 

trffluoro methyl, cyano, (l-4C)alkyl, (l-4C)alko*y and (di)(14C)alkylamino; or 

20 E.17RIBA R17R’8-aminocarbony1(l-4C)aikoxy may be joined in a (4-6C)hetero-

cycloalkenyl ring or a (2-6C)heterocycloalkyl rig, optionally substituted with 

one on one substituents selected om (14C)alkyl, (1-4C)alkoxy(1-4C)alkyl and 

hydrox l-4C)alkyl; 

R19 is H or (1-6C)alkyl; 

25 R20,R21 re independently H, (l-6C)alkyl,, (l-6C)alkenyl, (1-6C)alkynyl or 

wxy(1-4C)alkyl; or 

R20R21 i i R20R21-aminosulfonyl may be joined in a (4-6C)heterocycloaikenyl 

ring or a (2-6C)heterocycloalkyl ring, optionally substituted with one or more 

substitu nts selected from (l-4C)alkyl (l-4C)aikoxy(1-4C)alkyl and hydroxy-

30 (14C) kyl; 

Xis 0 rN-e; 

YisCI,C(0)orSO2; 
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ZisCNorNO2; 

RisH(1-4C)alkyl; 

R, R24 are independently H, (l-4C)alkyl, (2-4C)Amyl, (24C)alkynyl, (3-6C)-

cycloalkyl, (3-6C)cycloalkyl(1 -4C)alkyl, (24C)heterocycloalkyl,, (2-6C)hetero-

5 cycloalkyl(1-4C)alkyl, (1 -4C)alkoxycarbonyl(1-4C)alkyl, (di)(1 -4C)alkylamino-

carbonyl(1.4C)aJkyl or phenylaminocarbonyl(1 4C)alkyJ, (2-5C)heteroaryl-

aminocarbonyl(1-4C)a]kyl, phenyl, (2-5C)heteroaryl, phenyl(14C)alkyl, (2-

5C)heteroaryl(1-4C)alkyl, optionally substituted at the (hetero)atoin with one or 

more substituents selected from bydroxy, amino, halogen, nitro, irifluoromethyl,, 

10 cyano, (1-4C)alkyl, (2-4C)alkcnyl, (2-4C)alkynyl, (1-4C)alkoxy and (di)(1-4C)-

a4lamino; or 

RR24 in RR24-aminocarbony1 may be joined in a (4-6C)heterocycloalkenyl 

ring or a (2-6C)heterocycloalkyl ring, optionally substituted with one or more 

substituents selected from (l-4C)alkyl, (l-4C)alkoxy(1-4C)alkyl and hydroxy-. 

15 (1-4C)alkyl; with the proviso that the compounds of formula I wherein X is 0, R4 

is phenyl and R7 is selected from H, (14C)alkylthio, (l-4C)alkylsulfonyl, 

di(1-4C)alkylamino, R23-oxycarbonyl, R23-carbonyl and RR24-aminocarbony1, 

and the compounds of formula I wherein X is 0, R4 is (2-5C)heteroaryl and R7 is 

H or (di)(14C)alkylamino, are excluded. 

20 2. The 4-phenyl-5-oxo-1,4,5,6,7,8-bexahydroquinoline derivative according to 

claim 1 wherein R’ is (1-6C)alkyl. 

3. The 4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline derivative according to 

claims 1-2 wherein R2 is halogen. 

4. The 4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroqliif101ine derivative according to 

25 claims 1-3 wherein R3 is (1-4C)alkoxy. 

5. The 4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroqUinoline derivative according to 

claims 1-4 wherein Z is CN. 

6. The 4-.phenyl-5-oxo*1,4,5,6,7,8-hexahydroqUif101ifle derivative according to 

claims 1-5 wherein Xis 0. 

30 7. The 4-.phenyl-5-oxo-1,4,5,6,78-hexahydrOqUinOlifle derivative according to 

claims 1-6 wherein Y is CR2. 
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4C)aJlç 
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5 9. The 4-

claims 

R5isT 

R9is(: 

(1-4C) 

10 carbon 

alkoxy 

or (2-s 

ring   

R10 is: 
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ienyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline derivative according to 

-7 wherein R.7 is R8R9-amino, R10R11-aminocarbonyl, R12R13-aniino- (1-

[carbonylaniino, R’4R’5-amino(1-4C)alkyl or R17R’8-aminocarbonyl(1-

1,4,5,6,7,8-hexahydroquinoline derivative according to 

-8 wherein 

4C)alkylsulfonyl, (1-6C)alkylcarbonyl, (3-6C)cycloalky1carbonyl, 

ikoxycarbonyl, (3-4C)alkenyloxycarbonyl, (di)(14C)alkylatnino-

4, (24C)heterocycloalkylcarbonyl, or phenylcarbonyl, phenyl(1-4C)-

:1 -4C)alkylcarbonyl, (2-5C)heteroaiy1carbonyl, (2-5C)hetcroarylsulfonyl 

)heteroaiy1(1-4C)alkyl, optionally substituted on the (hctcro)aromatic 

Lii one or more substituents selected from, halogen or (1-4C)alkoxy; 

or (1-4C)alkyl; 

15 R11 is lydroxy(24C)alkyI, ainino(24C)alkyl, (1-4C)alkoxy(2-4C)alkyl or (di)-

(1-4C)ikylamino(2-4C)a1kyl; or 

in R10R11-aminocarbonyl maybe joined in a (4-6C)hcterocycloalkenyl 

20 

ring 

R’2, I 

alkyl, 

25 R’2 
R1: 

heterc 

with   

carbo: 

30 alkox 

phen) 

E.16 is 

a (2-6C)heterocycloalkyl ring, optionally substituted with one or more 

Lents selected from (1 -4C)a&yl; 

3axc independently H, (1-6C)alkyl, (3-6C)cycloalkyl, hydroxy(2-4C)-

1-4C)alkoxy(2-4C)alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl or (di)-

ilkylainino(2-4C)alkyl or phenyl(1-4C)alkyl or (2-5C)heteroatyl(1 - 

rl, optionally substituted on the (hetero)aromatic ring with one or more 

tents selected from halogen; or 

in R12R13-amino(14C)alkylcarbonylamino maybe joined in a (4-6C)-

ycloalkenyl ring or a (2-6C)heterocycloalkyl ring, optionally substituted 

to or more substituents selected from (1-4C)alkyl or hydroxy(1-4C)alkyl; 

are independently [1, (l-6C)alkyl, hydroxy(2-4C)alkyl, (1 4C)a1koxy-

y1(14C)a1kyl, (1-6C)alky1carbonyl, (3-6C)cycloalkylcarbonyl, (1 -4C)-

carbonyl, (2-5C)heteroaryl(1-4C)alkyl, (2-5C)heteroarylcarbonyl or 

-4C)alkyl, (di)(1-4C)a1kylaniino(24C)alkyl, 
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(2-4C)alkoxy(1 -4C)alky], hydroxycarbonyl(l -4C)alkyl, (1-4C)a1koxycarbonyl-

(1-4C)alkyl; or phenyl(l-4C)alkyl or (2-5C)heteroaryl(l-4C)a1kyl, optionally 

substituted on the (hetero)aromatic ring with one or more substituents selected 

from halogen or (1-4C)alkoxy; 

5 R17,R18 are independently H, (l-6C)alkyl, (3-6C)cycloalkyl(l-4C)a1kyl, (l-4C)-

alkoxy(2-4C)alkyl or (2-6C)heterocycloalkyl(2-4C)alkyl; or 

phenyl(l-4C)alkyl or (2-5C)hcteroaxyl(l-4C)alkyl, optionally substituted on the 

(hetero)aromatic ring with one or more substituents selected from halogen; or 

R17R18 in &7R’8-aminocarbonyl(l -4C)alkoxy may be joined in a (4-6C)hetero-

10 cycloalkenyl ring or a (2-6C)heterocycloalkyl ring, optionally substituted with 

one or more substituents selected from (l-4C)alkyl or hydroxy(l-4C)aikyL 

10. The 4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroquiuoline derivative according to 

claim 8 wherein R7 is R8R9-amino. 

11. The 4-phenyl-5-oxo-1,4,5,6,7,8-bexahydroquinoline derivative according to 

� 

15 claim lO wherein R8isH and R9is(l-4C)alkylsulfonyL 

12. A 4-phenyl-5-oxo-1,4,5,6,78-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-trimcthoxy-benzamide; 

20 N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1 ,45,6,7,8-hexahydro-

quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl} -2-[(pyridin-4-ylmethyl)-

ainino]-acetamide; 

N- {3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-

qunolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl}-2-[4-(2-hydroxy-ethyl)- 

piperazin4 -yl]-acetamide; 

4-{3-Bromo-4-[3-(3,6-dihydro-2H-pyridine-1 -carbonyl)-benzyloxy]-5-ethoxy-
. 

phenyl} -2-methyl-5-oxo-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-mcthyl-5-oxo-7-

30 propyl-1,4,5,67,8-hcxahydro-quinolin-4-yl)-6-ethoxy-phenoxymethy1J-pheny1} - 

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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-N,W-dimethyl-acetamide; 

pbenyl}- -methy1-5-oxo-7-propyl-1,4,5,6,7,8-hØ*aJydro-quino1ine-3-

carbonit 1e; 

5 Furan2- arboxylic acid 12-[2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-

1,4,5,6,7 8-hexahydro-quinolin-4-yl)-6-ethoxy-phcnoxymethyl]-phenyl} -amide; 

N-{2-[2- 3romo-4-(3-cyano-2-methyl-5-oxo-7-ptopyl-1,4,5,6,7,8-bcxahydro-

quinolin I..yl)-6-ethoxy-phenoxymethyl]-phenyl} -aczylainide; 

Cycloprc panecarboxylic acid {2-[2-bromo-4-(3o-2-methyl-5-oxo-7-propyl-

10 1,4,5,6,7 8-hexahydro-quinolin-4-yl)-6-ethoxy-thenoxymethyl]-phenyl}-amide; 

2-[2-Bro no-4-(3-cyano-2-methy1-5-oxo-7-propI-1,4,5,6,7,8-hexahydro-

quinolin tyl)-6-ethoxy-phenoxymethyl]-pheny1}-carbamic acid methyl ester; 

1-{2-[2- Irorno-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexaliydm-

15 {3-[2-B mo-4-(3-cywio-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-

quinolin 4-yl)-6-ethoxy-phenoxymethyl]-pyridiæ-2-yl} -carbainic acid methyl 

ester 

4-(3-Brono-5-ethoxy-4-{3-[(1H-imidazol-4-yhæethyl)-amino]-benzyloxy}-

phenyl) -methyl-5-oxo-7-pmpyl-1,4,5,6,7,8-hea]ydro-quinoline-3-

20 carbonitile; 

N-{3-[2. romo-4-(3-cyano-2-methyl-5-oxo-7-ptopyl-1 ,4,5,6,7,8-hexahydro-

quinolin 4-yl)-6-cthoxy-phcnoxymethyl]-phenyj}-methanesulfonamide; 

{4-[2-Bi rnio-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-bexahydro-

quinolin 1.-yI)-6-ethoxy-phenoxynethyl]-phenyI}-caibamic acid allyl ester; 

25 4-[3-Bro no-5-cthox (1 -methane fonyl-1Hpyrrol-2-ylmethoxy)-pheny1]-2-

methyl- -oxo-7-propyl-1 ,4,5,6,7,8-hexahydro-quixoline-3-carbonitrile; 

4-[2-Br mo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-bexahydro-

quinolin 4-yl)-6-ethoxy-phenoxymethyl]-N-methyl-benzamidine; 

4-13-]3r(ymo-S-effioxy-4-[Oyrift-3-ybnothyl)-gmino]-phenyl)-2-methyl-5-oxo-

30 7-propy 1,4,5,6,708-bexahydro-quinoline-3-carbonitrile; 

N-(2-{[ -Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-bexahydro-

quinolin 4-yl)-6-ethoxy-phenylainino]-methyl}-phenyl)-incthanesulfonamide; 
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DERIVADOS DE 4-FENlL-5-OXO-1.45167.8-HEXAHlDROQUINOLINA COMO 

MEDICAMENTOS PARA EL TRATAMIENTO DE LA INFERTILIDAD 

La presente invención se relaciona con derivados de 4-fenil-5-oxo-1 ,4,5,6,7,8-

5 hexahidroquinolina, con composiciones farmacØuticas que comprenden las 

mismas y con el uso de dichos derivados para la fabricaciôn de medicamentos 

para el tratamiento de la infertilidad. 

Las gonadotropinas ejercen funciones importantes en una variedad de funciones 

10 corporales que incluyen el metabolismo, regulacion de la temperatura 
y 

los 

procesos reproductivos. Las gonadotropinas actcian en los tipos celulares de 

gonadas especificos para iniciar la diferenciaciôn testicular y de ovario y la 

esteroidogenesis. La gonadotropina de pituitaria FSH (hormona que estimula el 

foliculo) por ejemplo juega un papel importante en la estimulaciôn del desarrollo 

15 del foilculo y la maduración mientras que el LH (hormona leutinizante) induce Is 

ovulación (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 

cllnicamente para estimulaciôn de ovario es decir hiperestimulaciOn de ovario para 

fertilizaciôn in vitro (IVF) e inducciOn de ovulaciôn en mujeres anovulatorias 

20 infØrtiles (Insler, V., mt. J. Fertility 33:85-97, 1988, Navot y Rosenwaks, J. Vitro 

Fert. Embryo Transfer 5:3-13, 1988), asI como tambiØn para infertilidad masculina 

e hipogonadismo. 

La gonadotropina FSH se libera de la pituitaria anterior bajo la influencia de 

25 estrôgenos y hormonas que liberan gonadotropina, y de la placenta durante el 

embarazo. En las hembras, el FSH actüa en los ovarios promoviendo el desarrollo 

de los foliculos y es la hormona mayor que regula la secreción de los estrôgenos. 
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En los machos, el FSH es responsable por la integridad de los tUbulos seminIferos 

y actüa en las cØlulas Sertoli para apoyar la gametogenesis. El FSH purificado se 

utiliza clinicamente para tratar la infertilidad en hembras y para algunos tipos de 

falla de espermatogØnesis en machos. Las gonadotropinas destinadas para 

5 propósitos terapØuticos se pueden aislar de las fuentes de orina humanas y son de 

baja pureza (Morse et al, Amer. J. Reproduct. lmmunol, y Microbiology 17:143, 

1988). Alternativamente, ellas se pueden preparar como gonadotropinas 

recombinantes. El FSH humano recombinante estÆ disponible comercialmente y 

se utiliza en la reproducción asistida (Olijve et al. Mol. Hum. Reprod. 2:371, 1996; 

� 10 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 protelna G. Estos receptores consisten de un Unico polipØptido con siete 

15 dominios de transmenbrana y son capaces de interactuar con las protelnas Gs, 

que conducen a la activación de la ciclasa adenilato. 

El 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 

20 receptor o la inhibiciOn de la seæalización que se induce normalmente despuØs de 

la activación del receptor mediado por FSH alterara el desarrollo del foliculo y as! 

la ovulaciôn y 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 propósitos clmnicos como 

25 el FSH natural, es decir para el tratamiento de la infertilidad y para Ia 

hiperestimulación de ovario en nombre de la fertilización in vitro. 
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Los mimØticos 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). 

5 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 mimØticos de hormona de bajo peso molecular que 

10 activen selectivamente el receptor FSH. 

15 

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

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

RI 

R4 
V 

Formula I 

o una sal farmacØuticamente aceptable de estos, en donde 

20 R1 es aiquilo (C1-6), aiquenilo (C2-6) o alquinilo (C2-6); 

R2, R3 son independientemente halogeno, aiquilo (C1-4), alquenhlo (C2-4), aiquinilo 

(C2-4), alcoxi (C1-4), aiqueniloxi (C3-4) o aiquiniloxi (C3-4); 
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R4 es fenilo o heteroarilo (C2-5), sustituidos con R7 y opcionalmente sustituido en 

el anillo (hetero)aromÆtico con uno o mÆs sustituyentes seteccionados de hidroxi, 

amino, halogeno, nitro, trifluorometilo, ciano, aiquilo (C1-4), alcoxi (C1-4), alquiltio 

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

R7 es H, aiquittlo (C1-.4), aiquilsuffonilo (C1-4), (di)alquilamino (C1-4), R8R9-amino, 

R10R1 1-aminocarbonilo, R12R13-aminoalquilo (CI -4)carbonhlamino, R14R15-amino-

(Cl -4)-aiquilo, R16-oxi, R17R18-aminocarbonilalcoxi (Cl-4), R19-oxialquilo (CI -4), 

10 R19-oxi-carbonilalquilo (Cl-4), R20R21-aminosulfonito, R20-oxisulfonilo, 

aminoiminometilo (di)atquilaminoiminometilo (Cl-4) o heterocicloalquiliminometilo 

(C2-6), triftuoro-metitsulfonhfo; R23-oxicarbonilo, R23-carbonhlo o R23R 24 
-

aminocarbonilo; 

15 R8 es H o aiquilo (Cl-4); 

R9 es aiquitsulfonilo (Cl-4), aiquilcarbonhlo (C1-6), aiquenhlcarbonHo (C2-6), 

aiquinilcarbonilo (C2-6), cicloalquilcarbonilo (C3-6), cicloatquito (C3-

6)alquilcarbonilo (Cl-4), alcoxicarbonilo (Cl-4), aiqueniloxicarbonilo (C3-4), 

20 alquiniloxicarbonilo (C3-4), (di)alquilaminocarbonilo (CI -4), 

heterocicloalquilocarbonilo (C2-6), aiquito (C5-8), cicloalquilo (C3-6), cicloalquilo 

(C3-6)alquilo (Cl-4), (di)alquilamino (Cl -4)alquilo (C2-4), heterocictoalquilo (C2-

6)atquilo (C2-4) o fenhlcarbonilo, fenilsulfonilo, fenitalcoxi (C1-4)alquilcarbonilo (Cl-

4), fenhlalquilo (Cl-4), heteroarilcarbonilo (C2-5), heteroarilsulfonilo (C2-5), 

25 heteroarilo (C2-5)alquilo. (Cl-4), opcionalmente sustituido en el anillo 

(hetero)aromÆtico con uno o mÆs sustituyentes seleccionados de hidroxi, amino, 
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halogeno, nitro, trifluorometilo, ciano, aiquilo (C1-4), alcoxi (C1-4) a (di)alquilamino 

(C1-4); 

R10 es H o aiquilo (C1-4); 

R11 es hidroxialquilo (C2-4), aminoalquilo (C2-4), alcoxi (C1-4)alquilo (C2-4) a (di)-

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

R10R11 en R10R11-aminocarbonilo se pueden unir en un anillo heterocicloalquenilo 

� 
10 (C4-6) o un anillo heterocicloalquilo (C2-6) sustituido con uno o mÆs sustituyentes 

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

R12, R13 son independientemente H, aiquilo (C1-6), aiquenhlo (C2-6), aiquinilo (C2-

6), cicloalquilo (C3-6), hidroxialquilo (C2-4), alcoxi (Cl -4)alquilo (C2-4), cicloalquilo 

15 (C3-6)-alquilo (Cl-4), heterocicloalquilo (C2-6)alquilo (Cl-4), aminoalquilo (C2-4), 

20 

25 

(di)alquilamino (Cl-4)- aiquilo (C2-4) o fenhlaiquilo (Cl-4), heteroarilo (C2-5)alquilo 

(Cl-4), opcionalmente sustituido en el anillo (hetero)aromªtico con uno o mÆs 

susttuyentes seleccionados de hidroxi, amino, halogeno, nitro, trifluorometilo, 

dana, aiquilo (Cl-4), alcoxi (C1-4) y (di)alquilamino (Cl-4); a 

R12R13 en R12R13-aminoalquilo (Cl-4)carbonhlamino se pueden unir en un anillo 

heterocicloalquenilo (C4-6) a un anillo heterocicloalquilo (C2-6), opcionalmente 

sustituido con uno a mÆs sustituyentes seleccionados de aiquilo (Cl-4), alcoxi (Cl-

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

R14, R15 son independientemente H, aiquilo (Cl-6), heterocicloalquilo (C2-6)alquilo 

(Cl-4), cicloalquilo (C3-6)alquilo (C1-4), alcoxi (Cl-4)alquflo (C2-4), hidroxialquilo 
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(C2-4), (di)alquilamino (Cl-4)alquilo (C24), aminoalquilo (C2-4), alcoxicarbonilo 

(Cl-4)-alquilo (Cl-4), aiquilcarbonhlo (CI -6), chcloalquilcarbonhlo (C3-6), 

alcoxicarbonilo (Cl-4), alquenhloxi (C3-4)-carbonilo, (di)alquilaminocarbonhlo (Cl-

4), heterocicloalquilocarbonilo (C2-6) o heteroarilo (C2-5)alquilo (Cl-4), fenilaiquilo 

5 (C1-4),heteroarilcarbonilo (C2-5), fenUcarbonilo, opcionalmente sustituido en el 

anillo (hetero)aromÆtico con uno o mâs sustituyentes seleccionados de hidroxi, 

amino, halogenô, nitro, trifluorometHo, ciano, aiquilo (CI -4) o alcoxi (C1-4), 

(di)alquilamino (Cl-4); o 

10 R 14 
R15 en R14R15-aminoalquilo (Cl-4) se pueden unir en un anillo 

heterocicloalquenilo (C4-6) 0 Un anillo heterocicloalquilo (C2-6), opcionalmente 

sustituido con uno a mÆs sustituyentes seleccionados de aiquilo (Cl-4), alcoxi (Cl-

4)alquilo (Cl-4) y hidroxialquilo (Cl-4); 

15 R16 es heterocicloalquilo (C2-6)alquilo (Cl-4), (di)alquilamino (Cl-4)alquilo (C2-4), 

alcoxi (C2-4)alquilo (Cl-4), hidroxialquilo (C2-4), aminoalquilo (C2-4), 

hidroxicarbonilaiquilo (Cl-4), alcoxicarbonilo (Cl-4)alquilo (CI -4), alcoxicarbonilo 

(Cl-4), alqueniloxi (C3-4)-carbonilo, alquiniloxicarbonilo (C3-4), 

(di)alquilaminocarbonflo (Cl-4), heterocicloalquilcarbonilo (C2-6), o fenilaiquilo 

20 (Cl-4), heteroarilo (C2-5)alquito (C1-4), opcionalmente sustituido en el anillo 

(hetero)aromÆtico con uno o mÆs sustituyentes seleccionados de hidroxi, amino, 

halogeno, nitro, tnfluorometilo, ciano, aiquilo (Cl-4), alcoxi (C1-4) y (di)alquilamino 

(Cl-4); 

25 R17,R18 son independientemente H, aiquilo (C1-6), cicloalquilo (C3-6)alquilo (C1-4), 

alcoxi (C1-4) aiquilo (C2-4), hidroxialquilo (C2-4), aminoalquilo (C2-4), 

(di)alqUilamino (Cl-4)-alquilo (C2-4), heterocicloalquito (C2-6)alquilo (C2-4), o 
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n 

fenilaiquilo (C1-4), heteroanlo (C2-5)alquilo (C1-4), opcionalmente sustituido en el 

anillo (hetero)aromÆtico con uno o mÆs sustituyentes seleccionados de hidroxi, 

amino, halogeno, nitro, trifluorometilo, ciano, aiquilo (C1-4), alcoxi (C1-4) y 

(di)alquilamino (C1-4); o 

R17R18 en R17R18-aminocarbonilalcoxi (C1-4) se pueden unir en un anillo 

heterocicloalquenilo (C4-6) o un anillo heterocicloalquilo (C2-6), opcionalmente 

sustituido con uno o mÆs sustituyentes seleccionados de aiquilo (C1-4), alcoxi (Cl-

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

10 R19 es H a (I-6C)alkilo; 

R20,R21 son independientemente H, aiquilo (C1-6), aiquenilo (C1-6), alquinhlo (Cl-

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

15 R20R21 en R20R21-aminosulfonilo se pueden unir en un anillo heterocicloalquenilo 

(C4-6) 0 un anillo heterocicloalquilo (C2-6), opcionalmente sustituido con uno a 

mâs sustituyentes seleccionados de aiquilo (C1-4), alcoxi (C1-4)alquilo (C1-4) y 

hidroxi- alquilo (1-4); 

20 XesOoN-R; 

Y es CH2, C(0) o s02; 

ZesCN a NO2; 

es H, aiquilo (C1-4); R23, R24 son independientemente H, aiquilo (Cl-4), 

25 alquenilo (C2-4), aiquinilo (C2-4), cbcloalquilo (3-6), cicloalquilo (C3-6)alquilo (Cl-

4), heterocicloalquilo (C2-6), heterocicloalquilo (C2-6)-alquilo (Cl-4), 

alcoxicarbonill (C14)alquilo (C14), (di)alquhlaminocarbonhl (C1-4)alquilo (C14) o 
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fenilaminocarbonilaiquilo (Cl-4), heteroarilo (C2-5)aminocarbonilalquilo (Cl-4), 

fenilo, heteroarilo (C2-5), fenilaiquilo (C1-4), heteroarilo (C2-5)alquilo (C1.-4), 

opcionalmente sustituido en el heteroÆtomo con uno o mÆs sustituyentes 

seleccionados de hidroxi, amino, halôgeno, nitro,  trifluorometilo, ciano, aiquilo (Cl-

5 4), alquenhlo (C2-4), aiquinilo (C24), alcoxi (C14) y (di)alquijamino (C14); o 

R23 
R24 en R23R24-aminocarbonilo se pueden unir en un anillo heterocicloalquenilo 

(C4-6) o un anillo heterocicloalquilo (C2-6), opcionalmente ,sustituido con uno o 

mÆs sustituyentes seleccionados de aiquilo (Cl-4), alcoxi (Cl-4)alquilo (Cl-4) y 

� 
10 hidroxi- aiquilo (Cl-4); con la condición que los compuestos de formula I en donde 

X es 0, R4 es fenilo y R7 se selecciona de H, alquiltio (Cl-4), alquilsulfonilo (Cl-4), 

dialquilo (Cl -4)amino, R23-oxicarbonilo, R23-carbonilo y R23R24-aminocarbonilo, y 

15 

se excluyen los compuestos de fOrmula I en donde X es 0, R4 es heteroarilo (C2-

5) y R7 es H o (di)alquilamino (Cl-4),. 

Los derivados de 4-fenhl-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de acuerdo con la 

presente invenciOn son potentes activadores del receptor FSH y se puede utilizar 

� para los mismos propOsitos cli riicos como el FSH natural puesto que se comportan 

coma los agonistas, con la ventaja que ellos se pueden preparar sintØticamente, 

20 pueden exhibir propiedades de estabilidad alterada y se pueden administrar en 

forma diferente. 

Asi, los agonistas del receptor FSH de la presente invenciôn se pueden utilizar 

para el tratamiento de trastornos de fertilidad por ejemplo hiperestimulaciOn 

25 ovÆnca controlada y procedimientos FVF. 
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El tØrmino aiquilo (C1-4) como se utiliza en la definición significa un grupo alquilo 

ramificado o no ramificado que tiene de 1-4 Ætomos de carbono, que es metilo, 

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

5 El tØrmino aiquilo (C1-6) significa un grupo aiquilo ramificado o no ramificado que 

tiene de 1-6 Ætomos de carbono, por ejemplo metilo, etilo, propilo, isopropilo, 

butilo, terc-butilo, n-pentilo y n- hexilo. Se prefieren grupos aiquilo (C1-5), sierido 

mâs preferido aiquilo (C1-4). 

� 
10 El tØrmino aiquilo (G5-8) como se utiliza en la definición significa un grupo alquilo 

ramificado o no ramificadó que tiene de 5-8 Ætomos de carbono. 

15 

El tØrmino alquenilo (G2-6) significa un grupo alquenilo ramiflcado o no ramificado 

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

El tØrmino alquenilo (C2-4) significa un grupo alquenilo ramificado o noramificado 

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

El tØrmino aiquinilo (C2-6) significa un grupo alquinhlo ramificado o no ramificado 

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

El tØrmino aiquinilo (C2-4) significa un grupo alquinilo que tiene de 2-4 Ætomos de 

carbono, tales como etinhlo y propinilo. 

25 El tØrmino cicloalquilo (C3-6) significa un grupo cicloalquilo que tiene de 3-6 

Ætomos de carbono, que es ciclopropilo, ciclobutilo, ciclopentilo y ciclohexilo. 



5 
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El tØrmino cicloalquilo (C3-6)alquilo (C1-4) significa un grupo cicloalquilalquilo, el 

grupo cicloalquilo que tiene 3-6 Ætomos de carbono con el mismo significado como 

se deflniô previamente y el grupo aiquilo que tiene de 1-4 Ætomos de carbono con 

el mismo significado como se definió previamente. 

El tØrmino cicloalquilo (C3-6)alquilcarbonilo (C1-4) significa una porción 

cicloalquilo que tiene de 3-6 Ætomos de carbono como se definió  previamente, 

adherida a la pardon aiquilo, que tiene de 1-4 Ætomos de carbono, de un grupo 

aiquilcarbonhlo. 

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

6 Ætomos de carbono como se deflniO previamente, adherido a un grupo carbonilo. 

El tØrmino heterocicloalquilo (C2-6) significa un grupo heterocicloalquilo que tiene 

15 de 2-6 Ætomos de carbono, preferiblemente 3-5 âtomos de carbono, y que al 

menos incluye un heteroÆtomo seleccionado de N, 0 y/o S, que se puede adherir 

- por via de un heteroÆtomo Si es factible, o un Ætomo de carbono. Los 

. heteroÆtomos preferhdos son N o 0. MÆs preferidos son piperid in-I -ilo, morfolin- 4-

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

PTO 

El tØrmino heterociclo alquenhlo (C4-6) significa un grupo heterocicloalquenilo que 

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

menos incluye un heteroÆtomo seleccionado de N, 0 y/o S, que se puede adherir 

por via de un heteroÆtomo si es factible, 0 Ufl Ætomo de carbono. Los 

25 heteroÆtomos prefendos son N o 0. 
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El tØrmino heterocicloalquilo (C2-6)alquilo (C1-4) significa un grupo 

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

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

se definió previamente y el grupo aiquilo que tiene de 1-4 Ætomos de carbono con 

5 el mismo significado como se definió previamente. 

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

heterocictoalquilalquilo, el grupo heterocicloalquilo que tiene 2-6 Ætomos de 

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

� 
10 se definió previamente y el grupo aiquilo que tiene de 2-4 Ætomos de 

El tØrmino heterocicloalquilocarbonilo (C2-6) significa un grupo a 

heterocicloalquilcarbonilo, el grupo heterocicloalquilo que tiene de 2-6 Ætomos de 

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

15 se definiô previamente. 

El tØrmino heteroarilo (C2-5) significa un grupo aromÆtico sustituido o no sustituido 

. que tiene de 2-5 Ætomos de carbono y que al menos incluye un heteroÆtomo 

seleccionado de N, 0 y S, como imidazolilo, tiadiazolilo, piridinilo, tienilo o furilo. 

20 Los grupos heteroarilo preferidos son tienilo, furio y piridinilo. El grupo heteroarilo 

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

factible. 

El tØrmino heteroarilo (C2-5)alquilo (C1-4) significa un grupo heteroarilaiquilo, el 

25 grupo heteroarilo que contiene 2-5 âtomos de carbono con el mismo significado y 

preferencia como se definiô previamente y el grupo alquilo contiene 1-4 àtomos de 

carbono con el mismo significado como se definió previamente. 
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El tØrmino heteroarilo (C2-5)aminocarbonhlalquilo (C1-4) significa un grupo 

heteroarilaminocarbonhlo, el grupo heteroarilo que contiene 2-5 âtomos de carbono 

con el mismo significado y preferencias como se definiô previamente adheridos a 

5 un grupo aiquilo containing 1-4 âtomos de carbono con el mismo significado como 

se definió  previamente. 

El tØrmino heteroarilcarbonilo (C2-5) significa un grupo heteroarilcarbonilo, el 

grupo heteroarilo que contiene 2-5 Ætomos de carbono con el mismo significado y 

10 preferencias como se definiô previamente. 

15 

El tØrmino heteroarilo sulfonilo (2-5) significa un grupo heteroarilsulfonilo, el grupo 

heteroarilo que contiene .2-5 Ætomos de carbono con el mismo significado y 

preferencias como se definió  previamente. 

El tØrmino aiquilcarbonilo (C1-6) significa un grupo aiquilcarbonilo, el grupo aiquilo 

que contiene 1-6 Ætomos de carbono con el mismo significado como se definiô  

. 
previamente. 

20 El tØrmino aiquenilcarbonilo (C2-6) significa un grupo aiquenilcarbonilo, el grupo 

alquenilo que contiene 2-6 Ætomos de carbono con el mismo significado como se 

definiô previamente. 

El tØrmino aiquinilcarbonilo (C2-6) significa un grupo aiquinilcarbonilo, el grupo 

25 alquilo que contiene 2-6 âtomos de carbono con el mismo significado como se 

definió previamente 

F’ 
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El tØrmino alquilo (C1-4)sulfonilo significa un grupo aiquilsulfonilo, el grupo alqudo 

que contiene 1-4 Ætomos de carbono con el mismo significado como se definió 

previamente. 

5 El tØrmino aiquiltia (C1-4) significa un grupo alquiltio que tiene de 1-4 Ætomos de 

carbono, la porción aiquilo tiene el mismo significado como se deflniO previamente. 

El tØm,ino alcoxi (C1-.4) significa un grupo alcoxi que tiene de 1-4 àtomos de 

carbono, la porciOn aiquilo tiene el mismo significado como se definió previamente. 

� 
10 se prefieren los grupos alcoxi 

15 

El tØrrnino aiqueniloxi (C3-4) significa un grupo aiquenhloxi que tiene de 3-4 Ætomos 

de carbono, la porcion aiquenhlo tiene el mismo significado coma se definiO 

previamente. 

El tØrmino aiquiniloxi (C3-4) significa un grupo alquiniloxi que tiene de 3-4 Ætomos 

de carbono, la porciôn aiquinhlo tiene el mismo significado como se definió  

previamente. 

20 El tØrmino alcoxicarbonilo (C1-4) significa un grupo carbonilo, el grupo alcoxi que 

contiene 1-4 Ætomos de carbono con el mismo significado como se definió 

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

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

25 grupo aiquenilo que contiene 3-4 Ætomos de carbono. 
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El tØrmino alquiniloxicarbonilo (C3-4) significa un grupo aiquiniloxicarbonilo, el 

grupo aiquinilo que contiene 3-4 Ætomos de carbono. 

El tØrmino alcoxi (C1-4)alquilo (C1-4) significa un grupo alcoxi, el grupo aiquilo que 

5 contiene 1-4 Ætomos de carbono que estÆ adherido a un grupo aiquilo que tiene de 

1-4 Ætomos de carbono. 

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

contiene 14 Ætomos de carbono que estÆ adherido a un grupo aiquilo que tiene de 

� 10 2-4 Ætomos de 

El tØrmino alcoxicarbonilo (C1-4)alquilo (C1-4) significa un grupo 

alcoxicarbonhlaiquilo, los grupos aiquilo que contienen 1-4 Ætomos de carbono con 

el mismo signtficado como se definiô previamente. 

El tØrmino fenilalquilo (C1-4) significa un grupo fenilo adherido a un grupo aiquilo 

que tiene de 1 -4 Ætomos de carbono como se deflniô previamente. 

El tØrmino fenilalcoxi (C1-4)alquilcarbonilo (C1-4) significa una porción fenilalcoxi, 

20 el grupo aiquilo que contiene 1-4 Ætomos de carbono adeherido al grupo aiquilo de 

una porciOn alqui(carbonilo, el grupo aiquilo tambiØn contiene del-4 Ætomos de 

carbono. 

El tØrmino fenilaminocarbonhlalquilo (C1-4) significa un grupo fenhlaminocarbonilo 

25 adherido a un grupo alquilo que tiene de 1-4 Ætomos de carbono como se definiô 

previamente. 
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El tØrmino hidroxialquilo (C2-4) como se utiliza aqul significa un grupo 

hidroxialquilo que tiene de 2-4 Ætomos de carbono, la porción  alquilo tiene el 

mismo significado como se definiô  previamente. 

5 El tØrmino hidroxicarbonhlalquilo (C1-4) significa un grupo hidroxicarbonilalquilo, el 

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

se definió previamente. 

El tØrmino (di)alquilamino (C1-4) como se utiliza aqul significa un grupo amino, 

10 grupos alquilo monosustituidos o disustituidos, cada uno contiene de 1-4 Ætomos 

de carbono y tiene el mismo significado como se definió previamente. 

El tØrmino (di)alquilaminocarbonhlo (C1-4) significa un grupo 

(di)alquilaminocarbonilo, el grupo (di)alquilamino el cual es como se definiô  

15 previamente. 

El tØrmino (di)alquilaminocarbonil (C1-4)alquilo (C14) significa a un grupo 

. (di)alquilaminocarbonil- alquilo, los grupos alquilo que contienen 1-4 Ætomos do 

carbono con el mismo significado como se definió  previamente. 

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

grupo alquilo que contiene 1-4 Ætomos do carbono con el mismo significado como 

se definió  previamente. 

25 El tØrmino (di)alquilamino (C1-4)alquilo (C2-4) como se utiliza aqul significa un 

grupo (di)alquilamino que tiene do 1-4 Atomos de carbono, conectado por via del 
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grupo amino a un grupo alquilo que tiene de 2-4 Ætomos de carbono, las porciones 

alquilo tienen el mismo significado como se definiô  previamente. 

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

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

con el mismo significado coma se definiô  previamente. 

El tØrmino aminoalquilo (C2-4) como se utiliza aqul significa un grupo aminoalquilo 

que tiene de 2-4 âtomos de carbono, la porcion alquilo tiene el mismo significado 

10 como se deflniô previamente. 

El tØrmino (di)alquilaminoiminometilo (C1-4) como se utiliza aqul significa un grupo 

alquilaminoiminometilo, el grupo amino el cual es monosusustituido o disustituido 

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

15 significado como se definiô  previamente. 

20 

El tØrmino heterocicloalquiliminometilo (C2-6) coma se utiliza aqul significa un 

grupo heterocicloalquiliminometilo, la porción heterocicloalquilo el cual es coma se 

deflnió previamente. 

El tØrmino halogeno significa Nor, dora, bromo o yodo; se prefieren cloro, bromo 

0 yodo. 

El tØrmino sal farmacØuticamente aceptable representa aqueflas sales que estÆn, 

25 dentro del alcance del juicio medico, adecuadas para uso en contacto con los 

tejidos de humanos y animales inferiores sin toxicidad indebida, initación, 

respuesta alØrgica y similares, y se proporcionan con una tasa de beneficlo/nesgo 
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razonable. Las sales farmacØuticamente aceptables son bien conocidas en la 

tØcnica. Ellas se pueden obtener durante el aislamiento y purificaciôn final de los 

compuestos de la invención, o separadamente at hacer reaccionar la funciOn base 

libre con un Æcido mineral adecuado tal como Æcido clorhidrico, Æcido fosfórico, o 

5 Æcido sulfUrico, o con un âcido orgÆnico tat como por ejemplo Æcido ascórbico, 

Æcido citrico, Æcido tartÆrico, âcido IÆctico, Æcido malŁico, Æcido malônico, Æcido 

fumÆrico, Æcido glicólico, âcido succinico, Æcido propiónico, Æcido acØtico, Æcido 

metanosulfónico, y similares. La funciôn Æcida se puede hacer reaccionar con una 

base mineral u orgÆnica, como hidrôxido de sodio, hidrOxido de potasio o hidrOxido 

� 
10 de 

0 

15 

La invenciôn tamblØn se relaciona con compuestos de formula I, en donde R1 es 

aiquilo (C1-6). MØs en particular, la invenciOn se relaciona con compuestos en 

donde R1 es aiquilo (C1-4). 

Otro aspecto de la invenciOn son compuestos de acuerdo con la fOrmula I en 

donde R2, R3 es halOgeno y/o alcoxi (C1-4). 

En aün otro aspecto, la invenciOn se relaciona con compuestos de fOrmula I, en 

20 donde V es CH2. 

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

la invenciOn se relaciona con compuestos en donde X = 0. 

25 La invención tambiØn se relaciona con compuestos de acuerdo con la FOrmula 

general I en donde R7 es R8R9-amino, R10R11-aminocarbonilo, R12R13-aminoalquilo 

e7c 



5 
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(Cl -4)carbonhtamino, R14R15-aminoalquilo (Cl-4) o R17R18-aminocarbonilalcoxi 

(Cl-4). 

En otro aspecto la invención se relaciona con compuestos an donde 

R8 as H, 

R9 as aiquilsulfonhlo (Cl-4), atquitcarbonilo (CI -6), cictoalqudcarbonilo (C3-6), 

alcoxcarbonilol (Cl-4), alquenHoxicarbonilo (C3-4), (di)alquilaminocarbonhlo (Cl-4), 

10 heterocicloalquilo (C2-6)carbonito, o fenflcarbonilo, fenHalcoxi (C1-4) 

alquilcarbonilo (C1.-4), heteroarilcarbonilo (C2-5), heteroarilo sulfonilo (2-5) a 

heteroanlo (C2-5)alquilo (C1-4), opcionalmente sustituido an el anillo 

(hetero)aromÆtico con uno o mÆs sustituyentes seleccionados de, halogeno o 

alcoxi (C1-4); 

15 

20 

R10 as H o alquilo (CIA); 

R11 as hidroxialquilo (C2-4), aminoalquilo (C2-4), alcoxi (C1-4)alquilo (C2-4) o 

(di)alquilamino (Cl-4)alquilo (C2-4); o 

R10 y R11 forrnan junto con el N al cual ellos estÆn unidos un anillo aiquenhlo 

heterociclo (4-6) 0 Ufl anillo heterocicloalquilo (C2-6), opcionalmente sustituido con 

uno a mÆs sustituyentes seleccionados de alquilo (C 1-4); 

25 R12, R13 son independientemente H, alquilo (C1-6), cicloalquito (C3-6), 

hidroxialquilo (C2-4), alcoxi (C1-4)alquilo (C2-4), heterocicloalquilo (C2-6)alquilo 

(C1-4) o (dQalquilamino (C1-4)alquilo (C2-4) a fenilalquilo (C1-4), heteroarilo (C2-

aT 
6c 
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5)alquilo (C1-4), opcionalmente sustituido en el anillo (hetero)aromÆtico con uno o 

mÆs sustituyentes seleccionados de hatogeno; o 

R12 y R13 forman junto con el N at cual ellos estÆn unidos un anillo aiquenilo 

5 heterociclo (4-6)0 un anillo heterocicloalquilo (C2-6), opcionalmente sustituidos 

con uno 0 mÆs sustituyentes seleccionados de aiquilo (C1-4) o hidroxialquilo (Cl-

4); 

R14,R15 son independientemente H, aiquilo (Cl-6), hidroxialquilo (C2-4), 

� 
10 alcoxicarbonito (Cl-4)- aiquilo (Cl-4), aiquilcarbonilo (Cl-6), cicloalquilcarbonilo 

(C3-6), atcoxicarbonflo (Cl-4) a heteroarilo (C2-5)alquilo (Cl-4) 0 

heteroarilcarbonilo (C2-5), fenilcarbonilo; 

R16 es heterocicloalquilo (C2-6)alquilo (Cl-4), (di)alquilamino (Cl-4)alquilo (C2-4), 

15 alcoxi. (C2-4)alquilo (Cl-4), hidroxicarbonilaiquilo (Cl-4), alcoxicarbonilo (Cl-

4)alquilo (C1-4); 0 fenilalquilo (C1-4) 0 heteroarilo (C2-5)alquilo (Cl-4), 

opcionalmente sustituido en el anillo (hetero)aromÆtico con UflO 0 mÆs 

sustituyentes seleccionados de halogeno 0 alcoxi (Cl-4); 

20 R17,R18 son independientemente H, aiquilo (Cl-6), cicloalquilo (C3-6)alquilo (Cl-4), 

alcoxi (Cl-4)- alquilo (C2-4), heterocicloalquilo (C2-6)atquilo (C2-4); o fenilaiquilo 

(Cl-4) 0 heteroarilo (2-5C) aiquilo (Cl-4), opcionalmente sustituido en el anillo 

(hetero)aromÆtico con uno 0 mÆs sustituyentes seleccionados de halógeno; 0 

25 R17 y R18 forman junto con el N at cual ellos estÆn unidos un anillo aiquenilo 

heterociclo (4-6) 0 Ufl anillo heterocicloalquilo (C2-6), opcionalmente sustituido con 

UflO 0 mÆs sustituyentes seleccionados de atquilo (Cl-4) 0 hidroxialquilo (Cl-4). 
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La invenciôn tambiØn se relaciona con compuestos de acuerdo con la Formula I en 

donde R7 es R8R9- amino. 

Otro aspecto de la invenciOn se relaciona con compuestos en donde R8 es H y R9 

aiquilsulfonhlo (Cl-4). 

Todavia otro aspecto de la invenciOn se relaciona con compuestos en donde una o 

mÆs de las definiciones especificas de los grupos R1 a R24 y X, V y Z como se 

definiO aqul anteriormente se combinan en la deflnición de los derivados de 4-fenil-

5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de fOrmula I. 

La invenciOn tambiØn se relaciona con compuestos seleccionados dedel grupo de 

N43-[2-Bromo-4-(3-ciano-2-met(I-5-oxo-7-propil-1 ,4,5,6,7,8-hexahidro-quinolin-4-

iI)-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]-fenhl}-2-[(piridin-4-hlmetil)-amino]-acetamida; 

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-[4-(2-hidroxi-etil)-piperazhn-1 -ii]- 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-metoxi-etil)-amino]-N-{3-[2-bromo-4-(3-ciano-2-metil-5-oxo-7-propil-

I ,415,6,7,8-hexahhdro-quinolin-4-hI)-6-etoxi-fenoximethl]-fenil}- propionamhda; 

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-fenoximetit]-fenoxi}-N,N-dimetil-acetamida; 

4-{3-Bromo-5-etoxi-4-[3-(2-rnorfolin-4-il-2-oxo-etoxi)-benciloxi]-fenhl}-2-metil-5-oxo-

7-propil-1 ,4,5,6,78-hexahidro-quinolina-3-carbonitriIo; 
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67 
{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]-fenil}-amida de âcido furano-2-carboxHico; 

N-{2-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1 ,4, 5,6,7,8-hexahid ro-quinolin-4-

iI)-6-etoxi-fenoximetil]-fenhl}-acrilamida; 

{2-[2-bromo-4-(3-ciano-2-metil-5-oxo-7-propil- I ,4,5, 6,7,8-hexahidro-quinolin-4-iI)-

6-etoxi-fenoximetil]-fenil}-amida de ÆCido iclopropanocarboxIlico; 

Ester de metilo de Æcido 242-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-I ,4 ,5 ,6 ,7 ,8-

hexahidro-q uinolin-4-iI)-6-etoxi-fenoximetil]-fenil}-carbÆmico; 

1-{2-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-I ,4,5,6,7,8-hexahidro-quinolin-4-iI)-

10 6-etoxi-fenoximetil]-fenil}-3-metil-urea 

ester de metilo de Æcido {3-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-I ,4, 5,6,7,8-

hexahidro-quinohn-4-i1)-6-etoxi-fenoximetil]-piridin-2-iI}-carbamico 

4-(3-Bromo-5-etoxi-4 {3 -[(I H-imidazol-4-ilmetil)-amino]-benciloxi)-fenil)-2-metil-5-

oxo-7-propil-I ,4,5,6,7,8-hexahidro-quinolina-3-carbonitrilo; 

15 N-{3-[2-Bromo-4-(3-ciano-2-meti!-5-oxo-7-propil-I ,4,5,6,7,8-hexahidro-quinolin- 4-

iI)-6-etoxi-fenoximetil]-fen iI}-metanosulfonamida; 

Ester de alilo de Æcido 4-[2-Bromo-4-(3-ciano-2-metiI-5-oxo-7-propiI-I ,4, 5,6,7,8-

hexahidro-quinolin-4-iI)-6-etoxi-fenoximetil]-fenil}-carbÆmico; 

443 -Bromo-5-etoxi-4-(I -metanosulfonil-I H-pirro-2-ilmetoxi)-fenil]-2- metil-5-oxo-7-

20 propil-I ,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-iI)-6-

etoxi-fenoximetil]-N-metil-benzamidina; 

4-{3-Bromo-5-etoxi-4-[(piridin-3-ilmetil)-amino]-fenil}-2-metil-5-oxo-7-propil-

I ,4,5,6,7,8-hexahidro-quinolina-3-carbonitrilo; 

25 N-(2-{[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-I ,4,5,6,7,8-hexahid ro-quinolin-4-

iI)-6-etoxi-fenitamino]-metil}-fenil)-metanosulfonamida; 
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4 {3-Bromo-4-[2-(ciclopropilmetil-amino)-benciloxi]-5-etoxi-fenil}-2-meth-5-oxo-7-

propil-1 ,4,5,6,7,8-hexahidro-quinolina-3-carbonitrilo; o 

N-(2-[2-Bromo-4-((4R,78)-3-ciano-2-metil-5-oxo-7-propil-1 ,4,5,6,7,8-hexahidro-

quinolin--iI}.6-etoxi-fenoximØtil]-4,5-difluoro-fenil}-metanosulfonamida 

5 

Los .mØtodos adecuados para la preparación de los derivados de 4-fenil-5-oxo-

1,4,5, 6,7,8- hexahidroquinolina de la invenciôn se bosquejan adelantØ. 

Li 

22 

Sustltuyente 

II A = fenilo (sustituido) 

o heteroarilo (sustituldo) 

RI 

Los derivados de 4-fenhl-5-oxo-I ,4,5,6,7,8-hexahidroquinolina I de la presente 

invenciôn se pueden preparar partiendo de los derivados I ,4-dihidropiridina 

15 funcionallzados de la estructura general II, en donde R1, R2, R3, X, V y Z son como 

se definiô previamente y A es un anhllo de fenilo 0 Ufl anillo heteroarilo. 

H 

A°2 AINH2 ANR9 

R2 RS FR*2 R2 R3 

RI RI RI 
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Il-a: A = fenilo (sustituldo) a [I-b: A = fenilo (sustituido) o 
heteroarilo (sustituido heteroarilo (sustituido) 

9) 
I -a: A = fenilo (sustituido o 
heteroarilo (sustituido) R = 
grupo acilo o sulfonilo 

Por ejemplo, Ia acilaciôn o sulfonllaciôn de de compuestos de formula general Il-b 

produce compuestos de Ia fOrmula general I-a, en donde R1, R2, R3, XV y Z son 

5 como se definiO previamente, R8 es H, R9 es un grupo acilo o sulfonilo y A es un 

fenilo (sustituido) 0 un aniflo heteroarilo (sustituido). 

1"M42 

Aft2FP.3 

RI 

IIb A = fonflo (euetltuldo) o 
hotetuarilo (sustituldo) 

H 

Agents do reducclón 

IIc A m fenilo (suetftuldo) 0 
heteroarilo (sustituldo) 

ly 

AFt2FR3
 

lob: A fenilo (austitudo) 0 
heteroarilo (sustltuklo) 
W= aiquflo (sustituldo), 
cicloalquflo 

ZAgente do 
reducclón 

En un experimento tipico, los compuestos Il-b se hacen reaccionar en un 

10 disolvente, tal como diclorometano, NN-dimetilformamida, dimetil sulfoxido, 

etanol, tetrahidrofurano, I ,4-dioxano, tolueno, 1 -metil-pirrolidin-2-ona o piridino con 

un haluro de acilo sustituido apropiadamente, anhidrido de âcido o haluro de 

sulfonilo en Ia presencia de una base tal como trietilamina, NN-diisopropiletilamina 

(DIPEA) o piridino, para dar derivados N-acilados o N-sulfonilados de Ia fOrmula I-

15 a, respectivamente. Altemativamente, los compuestos N-acitados de Ia fOrmula 

general I-a se pueden obtener mediante Ia reacciOn de un Æcido carboxilico 
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(hetero)aromÆtico en la presencia de un reactivo de acoplamiento tal como 

diisopropilo carbodlimida (DIC), tetrafluoroborato de (3-dimetilaminopropil)-etil-

carbodiimida (EDCI), O-(benzotriazol-1-il)-N, N, N N-tetrametiIuronio (TBTU) 0 

azabenzotriazol-1-il)-N, N, N N’-tetrametiluronio hexafluoro-fosfato (HATU) y una 

5 base de amina terciaria (por ejemplo, DiPEA) en un disolvente tal como N,N-

dimetilformamida o diclorometano en una temperatura ambiente o elevada. 

Los compuestos de formula general I-b, en donde R1, R2, R3, X, V y Z son como se 

definieron previamente, R9 en un grupo alquilo (sustituido) y A es un fenilo 

10 (sustituido) o un anillo heteroarilo (sustituido) que se pueden preparar mediante 

alquilaciôn reductiva del grupo amino con aldehidos sustituidos apropiadamente 

de la fOrmula general E-C(0)H (E = alquilo, cicloalquilo, cicloalquillalquilo, 

(di)alquillaminoalquilo, heterocicloalquillalquilo, (hetero)arilo, (hetero)arilalquillo) y 

un agente de reducción adecuado tal como cianoborohidruro de sodio o 

15 triacetoxiborohidruro de sodio. Asi mismo, las cetonas sustituidas apropiadamente 

se pueden utilizar en este procedimiento. Alternativamente, los compuestos de la 

formula general Il-b se pueden convertir a la (hetero)arilimina correspondiente Il-c 

luego de la reacciOn con aldehidos apropiadamente sustituidos de la formula 

general E-C(0)H (ver arriba) por mØtodos conocidos por aquellos expertos en la 

20 tØcnica, seguido por reducción con Ufl agente de reducciOn tal como borohidruro 

de sodio para dar los compuestos de la fOrmula general I-b. En este caso, las 

cetonas sustituidas apropiadamente tambiØn se pueden utilizar. 
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NO.. NO 

NO2 

OO 0) =0 H 

ANRg AN.RQ 

x’ 

IIb 

R1X Rh1. 

II.d IIe I-b: A = fenHo (sustItuIdo) o 
heteroarilo (sustituldo) 

aiqullo (sustituldo), 
cicloalqullo 

Altemativamente, los compuestos de la formula general Il-b se pueden convertir a 

derivados de 2 ,4-diriitrobenzenosulfonamida 11-d mediante sulfonilaciOn con cloruro 

de 2,4-dinitrobØnzenosulfonilo. La sulfonamida se puede aiquilatar para dar 

5 compuestos de la formula general ll-e al utilizar las reacciones Mitsunobu 

conocidas con alcoholes primarios o secundarios apropiadamente sustituidos de la 

fOrmula R9-OH (R9 = aiquilo, cicloalquilo, cicloalquilalquilo, (di)alquilalminoalquilo, 

heterocicloalquilalquilo a (hetero)arilalquilo), trifenilfosfina (unida opcionalmente a 

resina) y un azodicarboxilato dialquilo en disolventes apropiados tal como 1,4-

10 dioxano, tetrahidrofurano o diclorometano a temperaturas elevadas o temperatura 

ambiente. Alternativamente, la sulfonamida se puede aiquilatar utilizando haluros 

de aiquilo de la formula R9-Hal (Hal = Cl, Br, I) y una base adecuada tal como 

K2CO3 en un disolvente tal como NN-dimetilformamida, tetrahidrofurano o 1,4-

dioxano. El clivaje del enlace sulfonamida N-S con una amina primaria tal como 

15 propilamina en un disolvente adecuado tal como diclorometano da entonces los 

compuestos de Ia fOrmula I-b. Alternativamente, el enlace de sulfonamida N-S se 

puede clivar utilizando Æcido mercapto acØtico 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. Par ejemplo, ver: Tetrahedron Lett. 38 (1997) 

5831-5834, Bioorg. Med. Chem. Left. 10 (2000) 835-838. 

Los compuestos de formula general I-c, en donde R1, R2, R3, R9, X5Y y Z son 

5 como se definiO previamente, R8 es aiquilo (C1-4) y A es un grupo (hetero)arito 

(sustituido), se puede preparar de compuestos 1-a, I-b o Il-f. La alquilaciOn de los 

compuestos I-a con R8 �Hal (Hal = Cl, Br, I) o R8-OH mediante los mismos 

mØtodos descritos para las aiquilaciones de los compuestos ll-d produce los 

derivados de anilina N,N-disustituidos deseados I-c. Adicionalmente, la alquilación 

10 de los compuestos de fOrmula I-b mediante los mismos mØtodos descritos para la 

15 

alquilaciOn reductiva del os compuestos de fOrmula Il-b tambiØn produce derivados 

de anilina N,N-disustituidos de Ia fOrmula l-c 

Ri RI RI 

Il-f: N8 = alqullo (C1-4) 
w I-a o f-b 

Los compuestos de la fOrmula general Il-f, preparados mediante los mismos 

mØtodos descritos para la sintesis de los compuestos de la fOrmula I-b, se pueden 

acilar, sulfonilatar o alquilatar reductivamente como se describiO para la 

preparaciOn de I-a y I-b, respectivamente, para dar los compuestos de la fOrmula 

20 general I-c. 
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El grupo nitro en los compuestos de la formula general Il-a se pueden reducir al 

grupo amino correspondiente parea dar los compuestos de la fOrmula general Il-b. 

Tipicamente, los compuestos II-a se tratan con Æcido acØtico y zinc en un 

disolvente adecuado tal como THF o dioxano a temperaturas entre 00 C y la 

5 temperatura de reflujo. Los mØtodos alternativos incluyen tratamiento con hierro, 

SnCl2 o hidrOgeno en la presencia de un catalizador de metal de transición tal 

coma paladio o platino sobre carbono, utilizando los mØtodos y reactivos bien 

conocidos por aquellos expertos en la tØcnica. Alternativamente, los compuestos 

.de la fOrmula general Il-b se pueden obterier mediante el clivaje de grupos N-

10 protectores conocidos tal como un Aloxicarbonilo (Alloc), Fluoren-9-il-

metoxicarbonilo (Fmoc) o grupo terc-butoxicarbonilo (Boc) en los compuestos de 

la formula general ll-g para dar los derivados correspond ientes 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 

AFNH 

.1 
x 

RI RI 

ANH2 
-Y 

3 

11.9: A = fenilo (sustituido) o Il-b: A = fenilo (sustltuldo) 0 
heteroarflo (sustituldo) heteroaillo (sustituido) 

Los derivados de Æcido carboxilico de la fOrmula general II-i, accessibles por 

saponificaciOn de los Østeres de alquilo correspond ientes Il-h, se pueden 

20 condensar con aminas de la estructura general R10R11NH utilizando un reactivo de 
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par sustitucióri estÆndar del cloruro o bromuro con aminas de la formula general 

R12R13NH. Adicionalmente, los compuestos de la fOrmula general l-e con un 

espaciador de dos carbonos entre el carbonhlo y el grupo NR12R13 se pueden 

obtener mediante acilaciOn de los compuestos de la formula general Il-b con 

5 cloruros de ado a3- insaturados para dar los compuestos de la formula general 

10 

Il-I, seguido par reacciones de adiciOn Michael conocidas en la tØcnica con 

aminas sustituidas apropiadamente de la formula general R12R13NH. 

HN15 

R14 
-410 

Il-rn: A = fenilo (sustituido) o I-f: A = fenilo (sustituido) o 
heteroarilo (sustituido) Hal = Br, Cl o heteroarilo (sustituido) n = 1-4 
I n = 1-4 

Los compuestos de la fOrmula general I-f, en donde R1, R2, R3, R14, R15, X5Y y Z 

son como se definiO previamente y A es un fenilo (sustituido) 0 Ufl anillo heteroarilo 

(sustituido), se pueden preparar mediante alquilaciôn de aminas de la fOrmula 

general R14R15NH con haturos de la fOrmula general Il-rn, bajo la agencia de ununa 

15 base terciaria tal coma N,N-diisopropilo etilamina o trietilamina en un disolvente 

apropiado tal como N,N-dimetilformamida, tetrahidrofurano o diclorometano. 

Derivados de la, fOrmula general l-g, en donde R1, R2, R3, R16, X5Y y Z son coma 

se definiO previamente y A es un fenilo (sustituido) o un anillo heteroarilo 

20 (sustituido), se pueden preparar mediante alquilaciOn del grupo hidroxilo en los 

compuestos de la fOrmula general ll-o con un haluro de aiquilo de la fOrmula 
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91 
general R16-Hal, en el que el Hal puede ser Br, Cl o I. Tipicamente, tal una 

reacciôn se lieva a cabo en un disolvente aprótico tal como N,N- dimetilformamida, 

I ,4-dioxano o tetrahidrofurano en la presencia de una base, tal como hidruro de 

sodio, carbonato de potasio, carbonato ceslo 0 trietilamina a temperatura ambiente 

5 0 elevada. Alternativamente, la conversion de los compuestos de la formula 

10 

15 

I] 

general 11-0 en Øteres arilo de la fOrmula general l-g se puede lograr bajo 

Condiciones de alquilaciOn del tipo Mitsunobu. En tal una transformaciOn, la 

alquilaciOn del grupo hidroxilo en los compuestos de la formula 11-0 se efectUa con 

alcoholes de la fOrmula general R16-OH bajo la agencia de trifenhl fosfino (unido a 

resina) y azodicarboxilato dietilo 0 SUS derivados en un disolvente aprOtico 

adecuado tal como tetrahidrofurano o diclorometano. 

(rupo protector 

AOH 

AR2Ft3 mil ON 
RIB RI� 

° 

I.- 

M  Or, CIOI 

RI 

fl-n: A = fenilo 
(sustituido) 0 
heteroarilo (sustituido) 

11-0: A = fenhlo 
(sustituido) 0 
heteroarilo (sustituido) 

I-g: A = fenilo 
(sustituido) 0 
heteroarilo (sustituido) 

Derivados de la fOrmula general ll-o se pueden obtener mediante clivaje del grupo 

protector hidroxilo en los compuestos de la fOrmula general Il-n. Los grupos 

protectores adecuados, bien conocidos por aquellos expertos en la tØcnica, 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 Æcidos, tal como Æcido clorhidrico, Æcido trifluorometanosulfOnico o Æcido 

trifluoroacetico en un disolvente adecuado, tat como tetrahidrofurano o metanol. 
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Altemativamente, el grupo lBS se puede remover mediante el tratamiento 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. 

I ro AW trL 
A 10 A.’0

 

02 03 

HI - 

2 

RI 11 

$l-p: A = fenilo 
(sustituldo) a 
heteroarHo (sustituldo) 
n=1-4 

R2 p3 

1A 

Ni 

R

  

II-q: A = fenhlo 
(sustituldo) o 
heteroarilo (sustituldo) 
n1-4 

I-h: A = fenilo 
(sustituldo) o 
heteroarilo (sustituldo) 
n = 1-4 

Los compuestos de la presente invenciôn con la formula general I-h se pueden 

preparar mediante condensaciOn de los derivados lI-q con aminas de ha fOrmula 

10 general R11R18NH bajo la agenda de una agente de acoplamiento y una base de 

amina terciaria, como se describe por ejemplo, para la preparaciOn de derivados 

de la fOrmula general I-d. Los derivados de requisito de la fOrmula l-q son 

accesibles on un protocolo sintØtico de dos etapas de los compuestos de la 

fOrmula general II-o, es decir, alquilaciOn de la porciOn fenOhica con un ester de 

15 aiquilo halogenado apropiado para obterier derivados de la fOrmula ll-p, seguido 

por âcido o chivaje mediado por base de la funciOn ester, bien conocidos por 

aquellos expertos en la tØcnica. 
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ll-r: A = fenilo 
(sustituido) o 
heteroarilo (sustituido) 
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A OA[k 

R2 Ra 

R1’ 

H-s: A = heteroarilo 
(sustituido) fenilo 
(sustituido) o Alk = 
atquilo (C1-4) 

PCT/EP2006/06 1972 

NH 
Sustityente 

Xly SusfttuYente 

A2 R3 

RIA 

I-i: A = fenilo 
(sustituido) o 
heteroarilo (sustituido) 

Los Derivados de (a fOrmula general I-i son accesibles de nitrilos de (a formula 

general Il-r mediante la sintesis de amidina Pinner conocidas. Este procedimiento 

sintØtico comprende (a conversion selectiva de la funciOn nitrilo en el anillo 

(hetero)anilo de denivados Il-n en imidatos Il-s mediante el tratamiento con un Æcido 

apropiado tat como Æcido clorhldrico, utilizando un alcohol adecuado coma un 

disolvente, opcionalmente en la presencia de codisolventes tales coma 1,4-

dioxano o dietil Øter, a temperatura ambiente o elevada. La reacciôn con la amina 

ciclia o aciclica apropiada produce los derivados amidina H. Las formaciones 

amidina relacionadas son bien conocidas por aquellos expertos en la tØcnica. Por 

ejemplo, yen: J. Med. Chem. 42 (1999) 5415-5425, Bioorg. Med. Chem. Left. 13 

(2003) 697-700, J. Org. Chem. 62 (1997), 8449-8454. 

Los compuestos de la formula general Ill-a en donde X es 0 se pueden utilizar 

para preparar compuestos l-j, en donde R1, R2, R3, R4, V y Z son coma se definiO 

previamente y X es 0, mediante 0- alquilaciOn, O-acilaciOn o O-sulfonilaciOn 

utilizando condiciones estÆndar, bien conocidas por aquellos expertos en (a 

tØcnica. El patrOn de sustituciOn del anillo (hetero)arilo en R4 es como se definiO 

previamente. En un expenmento tipico, los compuestos Ill-a se hacen reaccionar 

en un disolvente, tat como diclorometano, N,N-dimetilformamida, dimetil sulfOxido, 

NI 
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etanol, tetrahidrofurano, I ,4-dioxÆno, tolueno, I -metil-pirrofldin-2-ona o piridina con 

wi haluro de aiquilo (hetero)aromªtico sustituido apropiadamente de  la formula IV, 

cloruro de acilo de (a fOrmula V, o cloruro de sulfonilo de (a fOrmula VII en la 

presencia de una base tal como trietilamina, N,N-diisopropiletilamina (DIPEA), 

5 carboriato de potaslo, carbonato ceslo o hidruro de sodlo, opcionalmente en la 

presencia de una cantidad cataiftica de yoduro de potasio o yoduro de 

tetrabutilamonio, para dar derivados O-atquilatado, O-acilatado o 0-sulfonilatados 

de la fOrmula l-j, respectivamente. 

10 Alternativamente, los compuestos O-alquilatados de (a fOrmula general I-j en el 

que el Y es CH2 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 I ,4-dioxÆno, tetrahidrofurano o diclorometano a temperatura 

15 ambiente o elevada. 

Adicionalmente, los compuestos 0-acilatados de la fOrmula general l-j, en donde Y 

es C(0) se puede obtener mediante la reacciOn de un Æcido carboxulico 

(hetero)aromâtico de la fOrmula VI en (a presencia de un agente de acoplamiento 

20 tat como carbodilmida (dilsopropilo DIC), (3- dimetilaminopropil)-etil-carbodiimida 

(EDCI), tetrafluoroborato O-(benzotriazol- I -11)-N, N, N’, N’- tetrametiluronio (TBTU) 

o hexafluorofosfato de 0-(7-azabenzotnazol-I -11)-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. 

25 
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II: A = fenhlo (sustituido) o 
� heteroarilo (sustituido) 

� 5: De la misma forma, los compuestos de la formula general I-k se pueden preparar 

de los compuestos Ill-b methante N-alquilacion, N-acilaciOn o N-sulfonilaciOn 

� � utilizando los mismos mØtodos descritos para la sintesis de compuestos utilizando 

los mismos mØtodos descritos para la sintesis de compuesto l-j utilizando los 

reactivos de la fOrmula N-X. Adicionalmente, los compuestos de la fOrmula general 

10 I-k an el qua el V as CH2 se pueden preparar mediante aminaciOn reductiva de los 

aldehidos (hetero)aromÆticos de la fOrmula IX con compuestos Ill-b y un agente de 

reducciOn adecuado tal como öianoborohidruro de sodio o triacetoxiborohidruro de 

sodio. 

� cM .R4 
� 

HN 
_y R22...k 

A2 R3 R3 

..Xlz 
R1 
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Alternativamente, los compuestos de la formula general Ill-b se pueden convertir a 

Is benzimina correspondiente luego de Is reacciOn con aldehidos 

(hetero)aromÆticos IX mediante los mØtodos conocidos por aquellos expertos en Is 

tØcnica, seguido por Is reducción con un agente de reducciOn tal como borohidruro 

5 de sodio para dar los compuestos I-k en el que el Y = CH2. 

Los compuestos de Is fOrmula general I-k en donde R1, R2, R3, R4 y Z son como se 

definiO previamente y X es NH se pueden N-alquilatar mediante los mismos 

mØtodos como se describe para Is preparaciOn de los derivados I-b para producir 

10 los compuestos de Is fOrmula general I-L, en donde R22 es un grupo aiquilo (C14). 

-Suet. 

lI-t: A = fenilo (sustituido) Il-u: A = fenilo (sustituido) 
o heteroarilo (sustituido) o heteroarilo (sustituido) 

15 Los compuestos de Is fOrmula general II tambiØn son accesibles a partir de 

derivados de Is fOrmula general Ill-a y Ill-b utilizando los mismos mØtodos come se 

describe para Is preparaciOn de los compuestos de Is formula general I-j y I-k 

utilizando reactivos de Is fOrmula X-XV. 

20 De forma Similar a las N-alquilaciones de los compuestos de Is formula general I-k 

para dar I-L, los compuestos de Is fOrmula general lI-t, en donde R1, R2, R3 y Z son 

como se definiO previamente y A es un fenilo (sustituido) 0 Ufl heteroarilo 
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(sustituido) puede ser N-alquilatado para dar los compuestos de la formula general 

Il-u, en donde R 22 es un grupo aiquilo (C1-4). 

R4 
R1’O 

..Z R2 R3L1r 
V 

II + R1 AO  
5 XVI XVII XVIII-a X=O 

XVIII b: X = N-R22 

Los compuestos de la fOrmula general I, en donde R1, R2, R3, R4, X, Y y Z son 

como se definiO previamente, tambiØn se pueden preparar partiendo de 

10 c7iclohexano-1 ,3-dionas de (a fOrmula general XVI, en aminas de la fOrmula general 

XVII y benzaldehldos de (a fOrmula general XVIII- a-b, mediante la reacciOn de 

ciclo-condensación tipo Hantzch de tres componentes bien documentada. 

Las reacciones de ciclo-condensaciOn tipo Hantzch relacionadas se pueden 

15 encontrar en: Bioorg. Med. Chem. Left. 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 anteriormente mencionada se conduce tipicamente a temperature 

elevada en disolventes adecuados tal como Æcido acØtico, (iso)propanol, etanol, 

metaflol o mezclas de estos. 
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R2 R3 H..x 

AR2Ft3 

� H2W( 

XVI XVII Ill-a: X = 
Ill-b: X = 

Los compuestos de la formula general II y Ill-a-b tambiØn se preparan mediante la 

. ciclo condensaciôn del tipo Hantzsch mencionada previamente, al utilizar 

benzaldehIdos sustituidos de la formula general XIX a XX, respectivamente. 

10 Los compuestos de la fOrmula general HI-c-d en los que R2 es Br tambiØn se 

pueden obtener mediante orto- brominaciOn de fenoles a anthnas, que son bien 

conocidas por aquellos expertos en la tØcnica. As!, los compuestos de la fOrmula 

III-e-f producen los compuestos de la fOrmula III-c-d luego del tratamiento con 

bromo en un disolvente adecuado tal como Æcido acØtico, etanol o diclorometano a 

15 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. 

H.. H.. 

H 
H R3 Br R3 

20 

XV + XVII 
+ H.JR3 -. 

R1 R1, 

XXI-a:X=0 111-e:X=0 III-c:X=0 
XXI-b:X=NH llI-f:X=NH III-d:X=NH 

V.1 
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Los compuestos de la formula general III-e-f se preparan mediante la reacciôn 

Hantzsch mencionada anteriormente utilizando benzaldehldos de la fOrmula 

general XXI-a-b. Los compuestos de la fOrmula general IV a XV estÆn disponibles 

5 comercialmente, documentados en la literatura o sintetizados fÆcilmente por 

aquellos expertos on la tØcnica. 

Las c7iclohexano-1 ,3-dionas sustituidas de la fOrmula general XVI estÆn disponibles 

comercialmente o se pueden preparar mediante procedimientos de la literatura. 

10 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. Coil. Vol. V (1973) 400, Chem. Bar. 88 (1955) 316-

327, Justus Liebig Ann. Chem. 570 (1950) 15-31. 

N. 

HN HN1( 

10 

15 XVHa X/I-b 

El compuesto de Ia fOrmula XVII-a estÆ disponible comercialmente y el compuesto 

XVII-b se pueden preparar mediante mØtodos conocidos en la tØcnica, ver por 

ejemplo: Drug Dev. Res. 51 (2000) 225-232. Los Benzaidehidos de la fOrmula 

20 general XVIII-a, en donde R2, R3, R4 y V son como se definiO previamente y X =0, 

se preparan fÆcilmente a partir de benzaldehldos de la fOrmula general XX-a 

utilizando los mismos mØtodos como se describe para la conversiOn de los 

compuestos de la fOrmula Ill-a a l-j. De la misma forma los compuestos de la 

fOrmula general XVIII-b se preparan a partir de XX-b utilizando los mismos 

WI 
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mØtodos como se describe para Is conversion de los compuestos de la fOrmula Ill-

b a I-k. 

R2 R3 Ivovo vi o VU .ovTho ix 

OH 

XXb:XeN2 
XeNHR2eØr  

XoXUoXlioXftIOXNXV 

R2 �R3 

XVW-a X in 
XVIU-b Xe N-R22 

ASUSthtuYente 

R2 R3 

XIX-a: X =0, A = fenilo oust 
o heteraoarilo suet 

XIX-b: X = N-R22, A = fenhlo 
heteroarilo sust. 

10 Los BenzaldehIdos de la fOrmula general XX-a y XX-b estÆn disponibles 

comercialmentØ o se 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) 

120, Tetrahedron Left. 25 (1984), 2901-2904, J. Org. Chem. 25 (1960), 2053-2055, 

J. Chem. Soc, Perkin Trans. 2 (1992), 2235-2242. Adicionalmente, los 

benzaldehldos de la fOrmula general XX-c en donde R2 es bromuro y X es N-H se 

puede obtenØr mediante brominaciOn de los compuestos de la fOrmula general XXI 

20 utilizando los misflios procedimientos descritos pars la conversiOn de (as 

compuestos de Ia fOrmula general Ill-f a Ill-d. 



WO 2006/117368 41 PCT/EP2006/061972 

H.(R3 of R3 

XXI XX-c 

Los compuestos de Is formula general XXI se preparan fÆcilmente a partir de los 

compuestos de Is fOrmula general XXII utilizando los mismos mØtodos de 

5 reducción que so describen parar Is preparaciOn de los compuestos de Is fOrmula 

general Il-b a partir de Il-a. Los compuestos do Is fOrmula general XXII estÆn 

disponibles comercialmente, reportados en Is hteratura o se pueden preparar 

fØcilmente por aquellos expertos en Is tØcnica. 

10 Se manera similar, los derivados de Is fOrmula general XIX-a-b son accesibles de 

compuestos XX- a-b luego de Is reacciOn con compuestos X a XV, como se 

describiô previamente  pars Is preparaciOn de derivados XVIII-a-b. 

Los compuestos de Is presente invención poseen por lo menos dos Ætomos do 

15 carbono quirales y pueden por 10 tanto obtener como enantiOmeros puros, o como 

una mezcla do enantiOmeros, o como una mezcla de diastereOmeros. Los 

MØtodos para obtener los enantiOmeros puros son bien conocidos en Is tØcnica, 

por ejemplo. Is cristalizaciOn de sales que se obtienen a partir do Æcidos 

opticamente activos y Is mezcla racØmica, 0 cromatografla utitizando columnas 

20 quirales. Para Is separaciOn de los diastereOmeros, se puede utilizar columnas de 

fase recta a fase inversa. 
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Adicionalmerite, los derivados de hexahidroquinolina enantiomŁricamente puros 

de la fOrmula general XXIII se pueden obtener en forma enantiomØricamente pura 

5 mediante deshidrataciOn de amidas enantiomØricamente puras XXIV con anhidrido 

tnfluoroacØtico y una base adecuada tat como trietilamina o piridina en un 

disolvente adecuado tat como dictorometano, 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. 

10 Int. 26 (1994) 429-438, Acts Chem. Scand. 53 (1999) 714-720, J. Org. Chem. 57 

(1992) 2700-2705. Los compuestos de la formula general XXIII se pueden 

convertir luego- si es necesarto- a los compuestos de (a fOrmula general I 

mediante la sintesis esquematizada anteriormente. 

15 Las Amidas de (a 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 at agitar con un Æcido tat coma tnfluoroacØtico en 

diclorometano. 

20 Los compuestos de la fOrmula general XXV se obtienen mediante ciclo 

condensaciOn del tipo Hantzsch como se descnbiO previamente, partiendo de XVI, 

enamina XXVI y un benza(dehIdo sustituido apropiadamente. Esta reacciOn do una 

mezcla de 4 estereoisOmeros de las fOrmulas generates XXVa-d que se pueden 



WO 2006/117368 

separar mediante tØcnicas 

flash utitizando gel de sulice yb 

La Enamina XXVI se pueden 

43 PCT/EP2006/061 972 

tal como cromatografla de columna 

mediante mØtodos conocidos por aquellos 

5 expertos en la tØcn ice en dos etapas de la (8)-I -(4-Metoxi-fenil)-etilamina 

disponible comercialmente y dicetno o 2,26-trimetil-I ,3-dioxin-4-ona. 

Sustftuyeut 

Sii$titinteO 

’1 11 
XV+J Ri 

ii 
0 

t 0 XXV-9 

Sustduyente xm 

XXV.d 

10 Los compuestos de la invencitfl pueden formar hidratos o solvatos. Se conoce por 

aquellos expertos en la tØcnipa que los compuestos cargados forman especies 

hidratadas cuando se liofilizar! con ague, o fonnan especies solvatadas cuando se 

concentran en una soluciÔn con un disolvente orgÆnico apropiado. Los 

compuestos de esta invenciói incluyen los hidratos o solvatos de los compuestos 

15 listados. / 

Los derivados de 4-fenil-5-Ôxo-I ,4,5,6,7,8-hexahidroquinolina de la invención se 

encuentran para agonistas" del receptor FSH. Los MØtodos para determiner la 

union del recepto, as[ ccmo tambiØn los ensayos en Vitro e en vivo para 

20 determinar la actividad bilOgica, de [as gonadotropinas se conocen bien. En 
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general, el receptor expresado se pane en contacto con el compuesto a ser 

ensayado y se mide la respuesta de uniOn o estimulaciOn o inhibiciOn de una 

respuesta funcional 

5 Para medir una respuesta funcional, el ADN aislado que codifica el gen receptor 

FSH, preferiblemente el receptor humano, se expresan en cØlulas anfitrionas 

adecuadas. Ta) una cØlula puede ser la cØlula de Ovario de Hamster Chino, pero 

tambiØn son adecuadas otras cØlulas. Preferiblemente (as cØlulas son de origen de 

mamifero (Jia et at, MoLEndocrin., 5:759-776, 1991). 

�io 

Los MØtodos para construir las lineas celulares que expresan FSH recombinante 

son bien conocidas en la tØcnica (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 (a expresión del ADN que codifica la 

15 proteina deseada. Las tØcnicas para mutagØnesis dirigida al sitio, ligaciOn de 

secuencias adicionales, PCR, y construcción de sistemas de expresiOn adecuados 

son todos, por ahora, bien conocidos en la tØcnica. Las porciones, a todo el ADN 

. que codifica la proteina deseada se pueden construir sintØticamente utilizando 

tØcnicas de fase sOlida estÆndar, preferibtemente para incluir sitios de restricciOn 

20 para facilidad de ligacion. Los elementos de control adecuados para transcnpciOn 

y traducciOn de la secuencia de codiflcaciOn incluida se pueden proporcionar para 

las secuencias de codificaciôn de ADN. Como se sabe bien, los sisternas de 

expresiOn estØn ahora disponibles que son compatibles con una amplia variedad 

de anfitriones, inctuyen anfitriones procarióticos tales como bactenas y anfitriones 

25 eucarlOticos tales como (evadura, cØlulas de plantas, cØlulas de insectos, cØlulas 

de mamiferos, cØlulas de ayes y similares. 
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Las cØlulas que expresan el receptor se ponen en contacto luego con el 

compuesto de ensayo para observar la uniOn, o estimulaciôn o inhibiciôn de una 

respuesta funcional. 

5 Alternativamente, las membranas celulares aisladas que contienen el receptor 

� 10 

expresado se pueden utilizar para medir la union del compuesto de ensayo. 

Para la mediciOn de union, se pueden utilizar compuestos radloactivos o 

fluorescentes. Como compuesto de referencia se puede utilizar FSH recombinate 

En la alternativa tamblØn se pueden desarrollar ensayos de union de competiciOn. 

Otro ensayo involucra seleccionar los compuestos agonistas del receptor FSH al 

15 determinar la estimulaciOn del receptor mediado por acumulaciOn del CAMP. As[, 

20 

tat un mØtodo involucra la expresiOn del receptor sabre la superficie celular de una 

cØlula anfitriOn y exponer la cØlulas at compuesto de ensayo. La cantidad de cAMP 

se mide luego. El nivel de cAMP se incrementarØ mediante el efecto estimulador 

del compuesto de ensayo luego de la uniOn at receptor. 

Adicionalmente para la mediciOn directa de por ejemplo, los niveles cAMP en la 

cØlula expuesta, las Ilneas celulares se pueden utilizar que en adiciOn a la 

transfecciOn con el receptor que codifica ADN tambiØn se transfectan con un 

segundo ADN que codifica un gen indicador la expresiOn del cual responde at nivel 

25 de cAMP. Tales genes indicadores pueden ser inducidos por cAMP o se pueden 

construir en tat una forma que ellos se conectan a etementos ensibles at cAMP. 

En general, la expresión del gen indicador se puede controlar mediante cualquier 



WO 2006/117368 46 PCT/EP200/06 1972 

elemento de respuesta que reacciona para cambiar los niveles del cAMP. Los 

genes indicadores adecuados son por ejemplo, LacZ, fosfatasa 

de luclØrnaga y protelna verde fluorescente. Los principios de 

transactivación se conocen bien en la tØcnica y se describen 

luciferasa 

ensayos de 

ejemplo en 

5 Stratowa, Ch., Himmler, A. y Czemdofsky, A.P., (1995) Curr. Opi. Biotechnol. 

6:574. 

La presente invenciôn tamblØn se relaciona con una 

que comprende un derivado de 4- fenil-5-oxo-1,4,5,6,7 

10 sales farmacØuticamente aceptables de estos que tienen la 

una mezcla con auxiliares farmacØuticamente aceptables y 

15 

agentes terapØuticos. Los auxiliares pueden ser "aceptables" en 

compatibles con los otros ingredientes de la composicion y no 

receptores de este. 

Las composiciones incluyen par ejemplo, aquellas adecuadas 

farmacØutica 

:iroquinolina o 

a general I en 

almente otros 

sentido de ser 

DCIVO para los 

administración 

oral, sublingual, subcutÆnea, intravenosa, intramuscular, nasal, ’local, a rectal, y 

similares, todas en formas de dosfficaciôn unitana para admin 

20 Para la administración oral, el ingrediente activo se puede presentar como 

unidades discretas, tal como comprimidos, cÆpsulas, pofros, granulados, 

soluciones, suspensiones, y similares. 

Para la administracion parenteral, la composición farmacØutica," de la invenciOn se 

25 puede presentar en recipientes de dosis unitarias o multi dosis, por ejemplo, 

liquidos para inyecciôn en cantidades predeterminadas, por ejmplo en ampollas y 

frascos sellados, y tamblØn se puede almacenar en una condi’ión seca congelada 
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(liofihizada) que solo requiere la adiciOn de portador lIquido e 

agua, antes de usa. 

Mezclado con tales auxiliares farmacØuticamente aceptables, por 

1972 

por ejemplo 

como se 

5 describe en la referenda estÆndar, Gennaro, A.R. et al, Remington The Science y 

Practice de Pharmacy (20th Edition., Lippincott Williams & WiIlins, 2000, ver 

especially Part 5: Pharmaceutical Manufacturing), el agente 4tivo se puede 

comprimir en unidades de sofocación sólidas, tat como pildoras, comprimidos, o 

ser procesados en cÆpsulas o supositorios. Por medi6 de liquidos 

10 farmacØuticamente aceptables et agente activo se puede apicar como una 

composiciôn de fluido, por ejemplo como una preparación de  Inyecci6n, en la 

forma de una solución, suspension, emulsiOn, o como un aerosol, por ejemplo un 

aerosol nasal 

15 Para elaborar unidades de dosiflcación sOlidas, se contemplan 01 uso de aditivos 

convencionates tat coma Ilenadores, colorantes, ligadores polli 

En general cualquier aditivo farmacØuticamente aceptable que 

funciOn de los compuestos activos se pueden utilizar. Portadc 

los que el agente activo de la invenciOn se puede administrar 

20 sôlidas incluyeri  lactose, almidOn, derivados de celulosa y SlIT 

estos, utilizados en cantidades adecuadas. Para la 

cos y similares. 

interfiere con la 

adecuados con 

composiciones 

a mezclas des 

parenteral, se 

pueden utilizar suspensiones acuosas, soluciones salinas isotOicas y soluciones 

inyectabtes estØriles, que contienen agentes dispersanes y/o agentes 

humectantes farmacØuticamente aceptables, tal como propilenglicol o butilenglicol. 

25 

La invenciOn iricluye adicionatmente una composiciOn farmacØutica, como se 

describiO anteriormente, en combinaciOn con materiales de empaque adecuados 
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16 
para dicha composiciôn, ducho material de empaque incluye instrucciones para el 

uso de la composiciOn como se descnbiô anteriormente. 

El regimen y dosis exacta de administraciôn del ingrediente activo, a una 

5 composición farmacØutica de este, puede variar con el compuesto particular, la 

ruta de administración, y la edad y condición del sujeto individual a quien se 

administra el medicamento. 

La administraciôn parenteral general requiere dosis menores que otros mØtodos 

� 10 de administraciôn que son mÆs dependientes luego de absorciôn. Sin embargo, 

10 

una dosificaciôn adecuada para los humanos puede ser de 0.05-25 mg por kg de 

peso corporal. La dosificación deseada se puede presentar como una dosis o 

como miltiples subdosis administradas en intervalos apropiados durante el Wa, o, 

- en el caso de los receptores femeninos, como dosis a ser administradas en 

15 intervalos diarios apropiados durante el ciclo menstrual. La dosificación  ast como 

PTO 

tambiØn el regimen de administración puede diferir entre un receptor macho y 

hembra. 

As[, los compuestos de acuerdo con la invenciôn se pueden utilizar en terapia. 

Un aspecto adicional de la invención reside en el uso de un denvado de 4-fenil-5-

oxo- 1,45, 6,7,8- hexahidroquinolina que tiene la formula general I para la 

fabricaciOn de un medicamento para ser utilizado para el tratamiento de trastomos 

sensibles a las rutas mediadas por el receptor FSH, preferiblemente para el 

25 tratamiento de trastomos de la fertilidad. AM, se puede administrar a los pacientes 

en necesidad cantidades adecuadas de los compuestos de acuerdo con la 

invenciOn. 
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En aCm otro aspecto la invenciôn reside en el uso de un denvado de 4-fenil-5-oxo-

1,4,5,6,7,8- hexahidroquinolina que tiene (a fOrmula general I para la fabricaciOn de 

un medicamento para ser utilizado para el tratamiento de la infertilidad. 

La invenciOn se ilustra por los siguientes ejemplos. 

Comentarios generales: 

10 Se utilizan las siguientes abreviaturas en los ejemplos: DMA = N,N-dimetilanilina, 

15 

DIPEA = N,N-diisopropdetilamina, TFA = Æcido trifluoroacetico, HATU = 

hexafluorofosfato 0-(7- azabenzotnazol-1 -il)-N ,N ,N, N,-tetrametiluronio, Fmoc = 9-

fluorenilmetoxicarbonilo, Fmoc-cl = 9-fluorenilmetoxicarbonilcioruro, Abc = 

aliloxicarbonbo, DMF = N,N-dimetilformamida, ThF = tetrahidrofurano. 

A menos que se establezca otra cosa, todos los productos finales de los ejemplos 

adelante se lioflhizan a partir de mezclas de agua/1 ,4-dioxano, agualterc-butanol o 

agualacetonitrilo. Si el compuesto se prepara como una sal TFA, el ªcido se 

agrega on una cantidad apropiada para la mezcla de disolvente antes de 

20 liofihizaciOn. 

Los nombres de los productos finales descritos en los ejemplos se generan 

utilizando el programa Beilstein Autonom (versiOn: 2.02.304). 

25 Se utilizan los siguientes mOtodos analiticos HPLC para la determinaciOn de los 

tiempos de retenciOn: 
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MØtodo 1: Cotumna: 5 pm Luna C-18(2) 150x4.6 mm; flujo: I ml/min; detecciôn: 

210 nm; temperatura de columna: 40 °C; disoivente A: CH3CN/H20 = 1/9 (v/v); 

disoivente B: CH3CN; disoivente C: 0.1 M Æcido trifluoroacØtico acuoso; gradiente: 

disoivente A/B/C = 65/30/5 a 10/85/5 (v/v/v) on 30.00 mm, luego constante durante 

10.00 min adicionales a A/B/C = 10/85/5 (v/v/v). 

MØtodo2: idØntico at mØtodo 1, excepto por el gradiente utilizado: Gradiente: 

disoivente A/B/C = 75/20/5 a 15/80/5 (v/v/v) on 30.00 mm, luego constante durante 

10.00 min adicionales a A/B/C = 15/80/5 (v/vlv). 

MØtodo 3: idØntico at mØtodo 1, excepto por el gradiente utilizado: Gradiente: 

disoivente A/B/C = 35/60/5 a 10/85/5 (v/v/v) on 30.00 mm, luego constante durante 

10.00 min adicionales a A/B/C = 10/85/5 (v/v/v). 

MØtodo 4: idØntico at mØtodo 1, excepto por et gradiente utilizado: Gradiente: 

disoivente A/B/C = 95/0/5 a 15/80/5 (v/v/v) on 30.00 
mm, luego constante durante 

10.00 min adicionales a A/B/C = 15/80/5 (v/v/v). 

MØtodo 5: idØntico at mØtodo 1, excepto por el gradiente utilizado: Gradiente: 

disoivente A/B/C = 75/25/0 a 0/100/0 (v/v/v) on 20.00 mm, luego constante durante 

10.00 min adicionales a A/B/C = 0/100/0 (vlvlv). 

MØtodo 6: IdØntico at mØtodo 1, excepto por el gradiente utilizado: Gradiente: 

disolvente A/B/C = 60/40/0 a 0/100/0 (v/v/v) on 20.00 mm, luego constante durante 

25 10.00 min adicionales a NB/C.= 0/100/0 (v/v/v). 
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MØtodo 7: idØntico a! mØtodo 1, excepto por el gradiente utilizado: Gradiente: 

disolvente NB/C = 70/30/3 a 40/60/3 (v/v/v) en 30.00 mm, luego constante durante 

10.00 min adicionales a NB/C = 0/100/3 (v/v/v). 

5 MØtodo 8: Columna: 3 pm Luna C- 18(2) 100x2 mm (Fenomenex); flujo: 0.25 

ml/min; detección: 210 nm; temperatura de columna: 40 °C; disolvente A: 

CH3CNIH20 = 1/9 (v/v); disolvente B: CH3CN; gradiente: disolvente A/B = 65/35 a 

10/90 (v/v) en 30.00 mm, en 2.00 minutos a NB = 0/100 (v/v), luego constante 

durante 8.00 min adicionales a NB = 0/100 (v/v), luego en 1.00 minuto a NB = 

� 10 65/35 (v/v) y finalmente constante durante 15.00 min adicionales a A/B = 65/35 

(v/v). 

15 

MØtodo 9: Columna: Chiralpak AD-H 25 x 0.46 cm; detección: quirafidad (+1-) y21 0 

nm; Condiciones: heptano isocrÆticolisopropilalcohol 80/20 (v/v). 

La proporciôn diastereomØrica (proporción diast.) se determina si la separaciôn de 

linea base de los diastereômeros iridividuales se observa utitizando el mØtodo de 

O 
HPLC analitico apropiado. Altemativamente, la proporciôn diastereomØrica se 

determina por anØlisis 1H RMN cuando se identifican distintas seslales que 

20 corresponden a los diastereOmeros. 

Se desarrollan purificaciones de HPLC preparativas en columna Luna C- 18(2) 

columna (5 pm) (150 x 21.2 mm) con mezcias de agua/acetonitrilo, opcionaimente 

en la presencia de 0.1% de TFA acuoso, utilizando el gradiente indicado: Flujo: 20 

25 ml/mm: DetecciOn: 210 nm: 

Ejemplo I 
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N43-12-Bromo-4-(3-c7iano-2-metil-5-oxo-7-prooil-1. 4, 5. 6. 7.8-hexahidro-ciulnolin-

4-il)-6�etoxi-fenoximetill-fenifl-3., 4.5-trimetoxi-benzamida 

5 (a). 3-Bromo-5-etoxi-4-(3-nitro-benciloxi)-benzaldehldo 

Una mezcla de 3-nitrobencllbromuro (2 g), 3-bromo-5-etoxi-4-hidroxi benzaldehldo 

(2.06 g), K2CO3 (2.55 g) y Bu4NI (186 mg) en DMF (50 ml) se agita a 600 C durante 

2 h. La mezcla de reacción se diluye con acetato de etilo y se lava con agua y 

10 solución sauna. La capa organica se seca (MgSO4), se filtra y se concentra in 

vacuo. El residuo se recristaliza a partir de heptano. 

Rendimiento: 2.98 g. MS-ESI: [M+H] = 380/382 

15 (b). 4-14-(3-Nitro-benciloxi)-3-bromo-5-etoxi-fenifl-2-rrietil-5-oxo-7-propil- 1.4.5, 

6.78-hexahidro-_3S-3-carbgnitrilo 

0 
Una mezcla del producto del ejemplo la (2g), 3-aminocrotonitrilo (431 mg) y 5- 

propilciclohexano-1,3-diona (810 mg) en etanol (20 ml) se agita a 80° C durante 4 

20 h. La mazda de reacciôn se concentra in vacuo y el residuo se cromatografla en 

gel de silica en acetato de etilo/heptano = I/l (vlv) como el eluyente. 

Rendimiento: 2.7 g. MS-ESI: [M+H]’ = 580/582 

25 (C). 4-14(3-Amino-benciloxi)-3-bromo-5-etoxi-fenill-2-etil-5-oxo-7-prooil- 1.4.5. 

8.7.8-hexahidro-auinoilna-37carbonitrilo 
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O) 

SnCl2 (1.62 g) se agrega a una soluciOn del producto del ejemplo lb (500 mg) en 

etanol (10 ml). Luego se agita durante 18 h, la mezcla de reacciôn se vierte en 

agua y se extrae con acŁtato de etilo. La capa orgânica se separa y se lava con 

0.5N de NaOH y agua, Se seca (MgSO4), se filtra y se concentra in vacua. 

Rendimiento: 440 mg. MS-ESl: [M+H3 5501552 

(d). N43-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-prołil-1  .45.6.L8-hexahidro-guin-

olin-4-il)-6-etoxi-fenoximetil1-fenifl-34.5-trimetoxi-benzamida 

Una mezcla del producto del ejemplo Ic (44 mg), 3,4,5-trimetoxibenzoilcloruro (39 

mg) y DIPEA (70 iII) en diclorometano (10 ml) se agita durante 18 h. La mezcla de 

reacción se diluye con diclorometano y se lava con agua y solucôn sauna. La capa 

orgÆnica se separa, se seca (MgSO4, se filtra y se concentra in vacuo. El residuo 

15 Se purifica por HPLC preparativo (0- > 90% acetonitrilo). Rendimiento: 39 mg. MS-

ESI: (M+H] = 744.41746.4; HPLC anal.: Ta= 20.73 min i (mØtodo 1) 

Ejemplo 2 

20 N-{3-F2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1 .4.5.6.7.8-hexahidro-auinolin 4-

iJ)-6-etoxi-fenoximetil1-fenjfl-33-dimetil-butiramida 

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 mØtodo descrito en el ejemplo id. 

25 Rendimiento: 36 mg. MS-ESI: [M+H] = 648/650; HPLC anal.: Ta= 22.58 mm 

(mØtodo 1) 
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N43-12-Bromo-4-(3-ciano-2-metil-5-oxO-7-DrQPil-1 .4516.7.8-hexahidro-auinohn- 4-

ifl6etoxi-fenoximetil1-fenifl-2-1(Diridin-4-ilmetll)-amif101-aCetamida 

(a). 2-Bromo-N-{3-[2-bromo-4-(3-ciano-2-metil-5-oxo-7-Pr01311-1 .45.6.7,8-hexa-

hidro-auinohn-4-il)-6-etoxi-fenoximetil1-fenhI-acetamida 

Cloruro de bromoacetilo (600p1) en diclorometano (5 ml) se agrega en forma de 

� 10 gotas a una solución del producto del ejemplo Ic (1.32 g) y DIPEA (2.1 ml) en 

diclorometano (25 ml). Luego se agita durante 4 h, la mezcla de reacciôn se lava 

con agua. La capa orgÆnica se separa, se seca (MgSO4, se filtra y se concentra in 

vacuo. Rendimiento: 900 mg MS-ESI: [M+H] 670/672/674 

15 (b) N.{3-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-troil-1 .45,6.7,8-hexahidro-quin-

olin-4-ifl-6-etoxi-fenoximetil1fenil}-2-r(r.,iridin-4-ilmetifl-arnino- acetamida 

S 
Una mezcla del producto del ejemplo 3a (50 mg) y 4-picolilamina (81 mg) en 

diclorometanolTHF = 4:1 (v/v) (2.5 ml) se agita durante 18 h. La mezcla de 

20 reacciôn se diluye con diclorometano y se lava con agua y solución sauna. La capa 

25 

orgÆnica se separa, se seca (MgSO4), se filtra y se concentra in vacuo. El residuo 

se purifica por HPLC preparativo (0 -’ 90% acetonitrilo, 0.1% de TFA). 

Rendimiento: 17.9 mg (como sal TFA). MS-ESI: [M+H] = 6984/700.4; HPLC 

anal.: Ta= 8.85 mm (diastl), Ta 9.07 mm (diast2) (mØtodo 2) 

Ejemplo 4 
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N43-F2-Bromo-4-(3-ciano-2-metil-5-oxo-7-proPil-1 .4.5,6j.8-hexahidro-ciuinolin- 4-

ll)--etoxi4enoximetill-fenil3-2-(ciclopentil-metil-amino)-acetamida 

La reacción del producto descrito en el ejemplo 3a (50mg) con ciclopentil-metil-

amina (74 mg) se desarrolla de acuerdo con el mØtodo descrito en el ejemplo 3b. 

Rendimiento: 53 mg (como sal TFA). MS-ESI: [Mi-H] = 689/691; HPLC anal: Ta= 

13.45 mm (diastl), Ta= 13.72 mm (diast2) (mØtodo 2). 

�Ejemplo 5 

N43-12-Bromô-4-(3-ciano-2-metil-5-oxo-7-DroDil-1  .4.5.6J.8-hexahidro-auinolin- 4-

il)-6-etoxi-fenoximetffl -fenil} -2- 14-(2-hidroxi-etil)-pierazin- I �ill- acetamida 

La reacciôn del producto descrito en el ejemplo 3a (50mg) con 2-piperazin-1-il-

etanol (98mg) se desarrolla de acuerdo con el mØtodo descrito en el ejemplo 3b. 

Rendimiento: 41 mg (como sal TFA). MS-ESI: [M+H]4 = 720/721; HPLC anal.: Ta= 

10.40 mm (diasti) Ta= 10.67 mm (diast2) (mØtodo 2). 

EJemplo 6 

3-12-Bronio-4-(3-ciano-2-metil-5-oxo-7-Dror)il-1 14.5.6.7.8-hexahidro-auinolin-4-il)-6-

etoxi-fenoximetill-N-etil-N-(2-hidroxi-etil)-benzamida 

(a). ester de metilo de Æcido 3-(2-Bromo-6-etoxi-4-formil-fenoximetil)-benz6ico 

Alquilación de 3-bromo-5-etoxi-4-hidroxi benzaldehfdo (2 g) con ester de metilo de 

Æcido 3-bromometil- benzóico (2.06 g) se desarrolla de acuerdo con el mØtodo 
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1?01 

descrito en el ejemplo Ia. El residuo se cromatografia en gel de sflice en acetato 

de etilo/heptano = 7/3 (v/v) como el eluyente. Rendimiento: 2.42 g. MS-ESI: 

[M+H]4 = 393/395 

5 (b). ester de metilo de Æcido 3-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-Dropil-

I .4.5,67,8-hexahidro-quinoIin- 4- ii)-6-etoxi-fenoximetill -benzôico 

El compuesto del titulo se prepara de acuerdo con el mØtodo descnto en el 

ejemplo lb partiendo del producto del ejemplo 6a (2.4 g), 3-aminocrotonitrilo (504 

� 10 mg) y 5- propilciclohexano-1,3-diona (947 mg). Rendimiento: 2.96 g. MS-ESI: 

[M+H] = 593/595 

15 

(c). Æcido 3-F2-Bromo-(3-ciano-2-metil-5-oxo-7-projU-t4,56.7.8-hexahjdro-

guinolin- 4il)-6-etoxi-fenoximetilI -benzôico 

Una mezcla del producto del ejemplo 6b (2.96 g) y 2N NaOH (5 ml) en dtoxano 

(100 ml) se agita durante 3 dlas. La mezcla de reacción se vierte en agua seguida 

por Ia adición de 4N HCI hasta pH 2 y se extrae con acetato de etilo. La capa 

organica se lava con soluciOn sauna, se seca (MgSO4, se filtra y se concentra in 

20 vacuo. Rendimiento: 3.0 g. MS-ESI: [M+H] = 579/581 

(d). 3-12-Bromo-4-(3-ciano-2-rnetil-5-oxo-7-łroDit-1  .45.6J.8-hexahidro-ciuinolin- 4-

il)-6-etoxi-fenoximetill-N-etil-N-(2-hidroxi-etifl-benzamida 

25 Una mezcla del producto del ejemplo 6c (90 mg), 2-etilamino-etanol (49 p1) y TBTU 

(82 mg) en diclorometano (5 ml) se agita durante 4h. La mezcla de reacción se 

lava con sat. NaHCO3, se seca (MgSO4) y se concentra in vacuo. El residuo se 
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I 

purifica mediante HPLC preparativo (0 -+ 90% acetonitrilo, 0.1% de TEA). 

Rendimiento: 43 mg. M8- ESL [M+H]1 = 650/652; HPLC anal.: Ta= 19.96 mm 

(diast 1), Ta= 2022 mm (diast 2) (mØtodo 2). Indice Diast: 3:1 

Ejemplo 7 

443-Bromo-4-13-(3.6-dihidro-2H-Diridina-1 -carbonifl-benciloxil-5-etoxi-fenil- 2-

mettl-5-oxo-7-qrooil-t4. 5.6.7.8-hexahidro-auinoliha-3-carbonitrilo 

El acoplamiento del compuesto descrito en el ejemplo 6c con I ,2,3,6-tetrahidro-

piridinà (47 til) y TBTU (82 mg) se desarrolla de acuerdo con el mØtodo descrito en 

el ejemplo 6d. Rendimiento: 61 mg. MS-ESI: (M+q]4 = 6441646; HPLC anal: Ta= 

23.48 mm (diast 1), Ta= 23.75 mm (diast 2) (mØtodo 2) Indice Diast: 3: 1 

Ejemplo $ 

ester de terc-butilo de Æcido {3-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-oropil-

I -acØtico 

(a). 3 -Bromometil-fenol 

A 0° C y bajo una atmôsfera de nitrOgeno de carbontetrabromuro (28.05 g) se 

agrega durante un periodo de 20 min a una suspension de 3-hidroxibencilalcohol 

(7 g) y trifenilfosfina (22.18 g) en diclorometano (250 ml). Luego se agita durante I 

h a 0°C, la mezcla de reacciOn se concentra in vacuo. El residuo se cromatografla 

en gel de silice en acetato de etilo/heptano = 211 (v/v) como el eluyente. 

Rendimiento: 10 g. MS-ESI: CM-HF = 184.8/186.8 
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A 0°C 3,4-dihidro-2H-piran (9.8 ml) y una cantidad catalitica de piridinio-p-

5 toluenosulfonato se agregan a una soluciôn del producto del ejemplo 8a (10 g) en 

diclorometano (300 ml). Luego se agita durante 1.5 h a temperatura ambiente, Ia 

mezcla de reacción se diluye con diclorometano y se lava con sat. NaHCO3 y 

soluciôn saUna. La capa organica se separa, se seca (MgSO4), se filtra y se 

concentra in vacuo. El residuo se cromatografla en gel de silice en acetato de 

� 
10 etilo/heptano = 4/1 (v/v). Rendimiento: 13.6 g. 

(C). 3 -BromO-5-etoxi-443 -(tetrahidro-piran-2-iloxfl-benciloxil -benzaldehldo 

La Alquilacion de 3-etoxi-4-hidroxi-5-bromo-benzaldehldo (11.19 g) con el 

15 producto del ejemplo 8b (13.6 g) se desarrolla de acuerdo con el mØtodo descrito 

en el ejemplo Ia. El residuo se cromatografla en gel de silice en acetato de 

etilo/heptano = 3/1 (v/v) como el eluyente. Rendimiento: 17.8 g. MS-ESI: [M+H] = 

435,437 

20 (d). 4-{3-Bromo-5-etgxi-4-13-(tetrahidro-piran-2iloxj)-bencjIoxil4enil}-2- metil-5-oxo-

7-Dropjl-1 A 5.6.78-hexahidro-ciuinollnp-3-carbonitrjlo 

El compuesto del titulo se prepara de acuerdo con el mØtodo descrito en el 

ejemplo lb, utilizando el producto del ejemplo 8c (5.5 g), 3-aminocrotonitrilo (1 g) y 

25 5- propilciclohexano-1 ,3-diona (1.95 g). Rendimiento: 6.4 g. MS-ESl: [M+H] = 

635.4/637.4 
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(e). 4-13-Bromo-5-etoxi-4-(3-hidroxi-benciloxi)-fenill-2-metil-5-oxo-7-Dropil- 1,4.5, 

6,78-hexahidro-iujnolina-3-carbonitrilo 

Se agrega Acido oxÆlico a una solución del producto del ejemplo 8d (6.4 g) en 

metanol (135 ml) y agua (15 ml) a pH 2. DespuØs de agitar a 550 C durante 2 h, la 

mezcla de reacciôn se concentra in vacuo. El residuo se disuelve en acetato de 

etilo y se lava con agua, sat. NaHCO3 y soluciôn sauna. La capa organica se 

separa, se seca (MgSO4), se filtra y se concentra in vacuo. Rendimiento: 5.5 g. 

�MS-ESI: [M+H] = 551.21553.2 

ft ester de terc-butilo de Æcido 3-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-jrooil-

I ,4.5,6.7.8-hexahidro-quinolin- 4-il)-6-etoxi-fenoximetil1-fenoxi -acØtico 

Una mezcla del producto del ejemplo 8e (100 mg), terc-butil bromoacetato (105 

Mg) y CsCO3 (355 mg) en dioxano (7 ml) se agita a 80°C bajo una atmósfera de 

nitrógeno durante 18 h. La mezcla de reacción se diluye con acetato de etilo y se 

lava con agua, sat. NaHCO3 y solución sauna. La capa orgÆnica se separa, se 

seca (MgSO4), se filtra y se concentra in vacuo. El residuo se purifica por HPLC 

preparativo (50 -> 100% acetonitrilo). Rendimiento: 34.5 mg. MS-ESI: [M+Hr = 

665.4/667.4; HPLC anal.: Ta= 10.16 
mm (diastl), 10.55 mm (diast2) (mØtodo 3) 

Indice Diast: 5:1 

Ejemplo 9 

25 N-{342-Bromo-4-(3-ciano-2-metll-5-oxo-7-Dropil-1 ,4.5,6j,8-hexahidro-quinolin- 4-

iI)-6-etoxi-fenoximetill-fenil}-2-(3-łirrolidin-1 -il-prooilamino)-acetamida 
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La reaccióæ del producto descrito an el ejemplo 3 a (100 mg) con 3-pirrolidin1-11-

propllamina (191 mg) so desarrolla de acuerdo con el mØtodo descrito an el 

ejemplo 3b. Rendimiento: 32 mg (como sal TFA). MS-ESL [M+H]4 = 718.6/720.6; 

HPLC anal: Ta= 7.24 mm (mØtodo 2). 

�Ejemplo 10 

{3-(Bencil-metiI-amino)-N43-12bromo-443-ciano-2-meth-5-oxo-7-nroDiI-1 .4.5. 

6J.8-hexahidroauinolin-4-ifl-6-etoxi-fenoximetill-fenilI-oroDionamida 

(a). N43-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-DroDiI-1 .4.5.6.7.8-hexahidro-

guinolin-4-il)-6-etoxi-1!enoximetill-fenifl-acrilamida 

A una soluciôn del producto del ejemplo Ic (1.5 g) an diclorometano so agrega 

acriloilcloruro (222 p1) y DIPEA (2.38 ml). Luego so agita durante 18 h, la mazda 

do reacciôn so Java con agua. La capa orgÆnica se separa, so seca (Mg804), se 

filtra y so concentra in vacuo. Rendimiento: 1.65 g. ESI-MS: (M+H] = 604.21606.2 

(b). {3-(Bencil-metiI-amino-N-3-12-bromo-4-(3-ciano-2-meth-5-oxo..7-propil- 1.4.5. 

8r7.8hexahidroauinolin4il)6etoxi4enoximetifl4enhl3orppionamida 

Una mazda del producto del ejemplo lOs (150 mg) y N-metil-bencilamina (300 

mg) an THF (2.5 ml) se agita duraæte 18 h. La mazda do reacciôn so concentra in 

vacua. El residuo so disuelve an acetato do etilo y so lava con agua. La capa 

orgÆnica so separa, se sacs (Mg804), se filtra y so concentra in vacua. El residuo 

so purifica par HPLC preparativo (10 -p 90% acetonitrilo, 0.1% de TFA). 
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\Ø 

Rendimiento: 34 mg (como sal TFA). M8-ESI: [M+H]+ = 725.41727.4; HPLC anal: 

Ta= 14.32 mm (diasti), Ta= 14.58 mm (diast2) (mØtodo 2) 

Ejemplo 11 

3 - IBis-(2-metoxi-etil)- aminol -N- 13 - 12-bromo-4-(3 -ciano-2-metil-5-oxo-7- propil-

I .4.5.6,7,8-hexahidro-auinolin-4-il)-6-etoxi-fenoximetill-fenil}- propionamida 

El compuesto del tltulo se obtiene de acuerdo con el mØtodo descrito por el 

10 ejemplo lOb, partiendo de Bis-(2-metoxi-etil)-amina (319 mg) y el producto del 

15 

ejemplo lOa (150 mg). Rendimiento: 30 mg (como sal TFA). MS-ESI: [M+H]4 = 

737.4/739.4; HPLC anal: Ta= 13.24 mm (mØtodo 2). 

Ejemplo 12 

443-Bromo-5-etoxi-4-13-(piridin-2-Hmetoxi)-benciloxil-fenill-2-metil-5- oxo-7-roil-

I 4.5.6.7,8-hexahidro-auinolina-3-carbonitrilo 

Una mezcla del producto del ejemplo 8e (100 mg), clorhidrato 2-picolmlcloruro (31.2 

20 mg) y CsCO3 (124 mg) en DMF (7 ml) se agita a 60°C bajo una atmôsfera de 

nitrogeno durarite 18 h. La mezcta de reacción se diluye con acetato de etilo y se 

lava con agua, sat. NaHCO3 y soluciôn sauna. La capa organica se separa, se 

seca (MgSO4), se filtra y se concentra in vacuo. El residuo se purifica por HPLC 

preparativo (0 -p 100% acetonitrilo, 0.1% de TFA). Rendimiento: 19.6 mg (como 

25 sal TFA). MS-ESL [M+H] 642.1/644.1; HPLC anal.: Ta= 17.24 
mm (mØtodo 2). 

Ejemplo 13 



n 
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443-Bromo-5-etoxi-4-[3-(4-flUOrQ-beflCilOXi)-beflCilOXd-fefld}-2-metil-5-OXO- 7-propil-. 

1.4.56.7. 8-hexahidro-auunolina-3-carbonitrilo 

5 El compuesto del titulo se obtiene de acuerdo con el mØtodo descrito por ejemplo 

10 

15 

12, partiendo de 4-fluoro-bencilbromuro (23.7 p1) y el producto del ejemplo 8e (100 

mg). El residuo se purifica por HPLC preparativo (50 - > 100% acetonitrilo). 

Rendimiento: 58.9 mg. MS-ESl: [M+H] = 659.2/661.2; HPLC anal: Ta= 14.38 min 

(diastl), Ta= 14.90 mm (diast2) (mØtodo 3). Indice Diast: 5:1 

Ejemplo 14 

443-Bromo-4-13-(2-dietilamino-etoxi)-benciloxd-5-etoxi-fenil-2-metil-5- oxo-7-

propiI-1 ,4,5.6,7.8-hexahidro-quinolina-3-carbonitrilo 

El compuesto del titulo se obtiene de acuerdo con el mØtodo descrito por el 

ejemplo 12, partiendo de clorhidrato 2-dietilaminoetilcloruro (32.7 mg) y el producto 

del ejemplo 8e (100 mg). El residuo se punfica por HPLC preparativo (0 -> 100% 

acetonitrilo, 0.1% de TFA). Rendimiento: 62.9 mg (como sal TFA). MS-ESl: 

20 [M+H]= 650.4/652.4; HPLC anal: Ta= .13.35 mm (diast 1), Ta= 13.70 (diast 2) 

(mØtodo 2). 

Ejemplo 15 

25 2-{3-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1 .4,5,6,7,8-hexahidro-puunolin- 4 

iQ-6-etoxi4enoximetill -fenoxi) -N.N-dimetil-acetamida 
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El compuesto del titulo se obtiene de acuerdo con el mØtodo descrito por ejemplo 

12, partiendo de 2-cloro-N,N-dimetilacetamida (19.6 p1) y el producto del ejemplo 

8e (100 mg). El residuo se purifica por HPLC preparativo (0 -> 100% acetonitrilo). 

Rendimiento: 53.8 mg. MS-ESl: [M+H]4 = 636.4/638.4; HPLC anal: Ta= 20.44 mm 

5 (diastl), Ta= 20.77 mm (diast2) (mØtodo 2). Indice Diast: 5:1 

Ejemplo 16 

4-{3-Bromo-5-etoxi-443-(2-metoxi-etoxi)-benciloxil-fenll)-2-metil-5-oxo- 7-

10 propil I 1415,678-hexahidro-ciuinolina-3-carbonitriIo 

Una mezcla del producto del ejemplo 8e (100 mg), 2-metoxietanol (29 p1), 

dietilazodicarboxilato (57 p1) y polimero unido a trifenilfosfina (122 mg) en 

diclorometano (6 ml) se agita bajo una atmôsfera de nitrógeno durante 54 h. La 

15 mezcla de reacción was se filtra y se concentra in vacuo. El residuo se purifica por 

FM 

HPLC preparativo (50 -? 100% acetonitrilo). Rendimiento: 15 mg. MS-ESL [M+H] 

609.2/611.2; HPLC anal.: Ta 7.66 mm (mØtodo 3). 

Ejemplo 17 

metiI-5oxo-

7-propill 145.6J ,8-hexahidro-cujnoIjna-3-carbonjtnlo 

(a). {3-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1 .4.5L6.78-hexahidrogujn- olin-

25 441)-6-etoxi-fenoximetill-fenoxi} -acØtico 
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Una mezcla del compuesto de ejemplo Of (620 mg) en diclorometano (45 ml) y 

Æcido trifluoroacØtico (5 ml) se agita durante 4 h. La mezcla de reacciôn se diluye 

con diclorometano, Se lava con agua y solución sahna. La capa organica se 

separa, se seca (MgSO4), se filtra y se concentra in vacuo. Rendimiento: 553 mg. 

5 MS-ESI: [M+H] = 609.2/611.2 

(b). 443-Bromo-5-etoxi-4-13-(2-morlolin-4-il-2-oxo-etOxi)-benciloxil-feflhl}- 2-metil-5-

oxo-7-propil-1 .4. 5.6.7,8-hexahidro-guinolina-3-carbonitrHo 

10 El acoplamiento del compuesto descrito en el ejemplo 17a (79 mg) con morlolina 

(34 p1) y TBTU (62 mg) se desarrotla de acuerdo con el mØtodo descrito en el 

ejemplo 6d. Rendimiento: 50.5 mg. MS-ESI: [M+H] = 678.4/680.4; HPLC anal: 

Ta= 16.29 
mm (diastl), Ta= 16.65 (diast2) (mØtodo 1). Indice Diast: 5:1 

15 Ejemplol8 

2-{34Z-Bromo-4-(-ciano-2-metiJ-5-oxo-7.-propil-1 ,4,5,6,7,8-hexahidro-ujnotjn- 4-

il)-6-etoxj-fenoximethl-fenoxjl-N-tiofen-2-jjmetjl-acetamjda 

20 El acoplamiento del compuesto descrito en el ejemplo 17a (75 mg) con 2-

tiofenometilamina (38 p1) y TBTU (59 mg) se desarrolla de acuerdo con el mØtodo 

descrito en el ejemplo 6d. El residuo se punfica por HPLC preparativo (40 -> 

100% acetonitrilo). Rendimiento: 45.7 mg. MS-ESI: [M+H] = 704.4i706.4; HPLC 

anal.: Ta= 6.96 
mm (mØtodo 3). 

25 

Ejemplo 19 
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N-f2-J2-Bromo-4-(3-cianô-2-metil-5-oxo-7-propil-1  .4.5.6.7.8-hexahidro-auinoHn- 4-

if)-6-etoxi-fenoxirnetill-fenifl-2-pirrolidin-1 -il-acetamida 

(a). 3-Bromo-5-etoxi-4-(2-nitro-benciloxfl-benzaldehldo 

La Alquilaciôn de 3-bromo-5-etoxi-4-h(droxibenzaldehldo (5 g) con 2-

nitrobencllbromuro (4.85 g) se desarroHa de acuerdo con el mØtodo descrito en el 

ejemplo Ia. Rendimiento: 7.88 g. MS-ESI: [M+H] 380/382 

(b). 443-Bromo-5-etoxi-4-(2-nitro-benciloxi)-fenifl-2-metil-5-oxo-7-propil- 1.4.5, 

67.8-hexahidro-puinolina-3-carbonitrilo 

El compuesto del titulo se prepara de acuerdo con el mØtodo descrito en el 

ejemplo lb partiendo del producto del ejemplo I 9a (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] 

580.2/5822 

(c). 4-14(2-Amino-bencHo)-3-bromo-5-etoxi-fenifl-2-metil-5-oxo-7-orooi)- 1.4.5. 

617.8-hexahidro-auinolina-3-carbonitrilo 

A 0°C Polvo de zinc (9.01 g) se agrega en forma de porción a una soluciOn del 

producto del ejemplo 19c (6.9 g) y �Æcido acetico (5.9 ml) en THF (150 ml). 

DespuØs de agitar a 00 C durante I h y a temperatura ambiente durante 2 h, Ia 

mezcla de reacción se filtra, se diluye con diclorometano .y se lava con sat. 

NaHCO3 y solución saline. La capa orgØnica se separa, se seca (MgSO4), se fittra 

y se concentra in vacuo. Rendimiento: 3.66 g. MS-ESI: [M+Hr = 550.2/552.2 
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\\\(4 
(d). 2-Bromo-N-{2-12-bromo-4-13-ciano-2-meti!-5-oxo-7-DroDil-1A56.7,8-hexa-

hidrO-quinolin-4-il)-6-etoxi-fenoximetifl4enifl-acetamida 

La reaccióæ de cloruro de bromoacetilo (0.546 ml) con el producto del ejemplo 19c 

(1.2 g) se desarrolla de acuerdo con el mØtodo descrito por ejemplo 3a. 

Rendimiento: 1.36 g. MS- ESL [MH-H]4 626.2/628.2 

(e). N-t2-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1 .4,5.678-hexahsdro-uin-

olin-4-ij)-6-etoxi-fenoximetil I -fenifl-2-pirrolidin-1 -il-acetamida 

Una mezcla del producto del ejemplo 19d (136 mg) y pirrolidina (181 p1) en THF (5 

ml) se agita durante 54 h. La mezcla de reacción se diluye con acetato de etilo y 

se lava con agua, sat. NaHCO3 y soluciôn sauna. La capa orgØnica se seca 

(MgSO4), se filtra y se concentra in vacuo. El residuo se purifica por HPLC 

preparativo (10 - 100% acetonitrilo, 0.1% de TEA). Rendimiento: 51.8 mg (como 

sat TFA). MS-ESI: [MH-H] = 661.41663.4; HPLC anal.: Ta= 13.58 (mØtodo 2) 

Ejemplo 20 

N42-12-Bromo-4-(3-cipno-2-metil-5-oxo-7-proj,il-1 .4.5.6,7,8-hexahidro-quinolin- 4-

il)-6-etoxi-fenoxirnetil I -fenil}-2-[(2-dimetilamino-etil)-metil-aminol- acetamida 

El compuesto del titulo se prepara de acuerdo con el mØtodo descrito en el 

ejemplo 19e partiendo del producto del ejemplo 19d (136 mg) y N,N,N’-trimetil-

etano-1 ,2- diamina (277 p9. Rendimiento: 41 mg (como sal TFA). MS-ESI: [MH-H] 

= 690.4/692.4; HPLC anal.: Ta= 12.14 mm (diast 1), Ta= 12.46 (diast 2) (mØtodo 

T. Indice Diast: 7:1 
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4-13-Broma-5-etoxi-4-(2-metilsulfanil-Dirirnidin-4-ilmetoxi)-feflhll-2-metil- 5-oxo-7-

5 pro- pil-1,4,5&7,8-hexahidro-auinollna-3-carbonitrilo 

(a). Æcido 5-Bromo-2metHsulfanil-pkimidina-4-carboxllico 

.A 5°C trietilamina (16.9 ml) se agrega an forma de gotas a una solución de Æcido 

10 mucobrómico (10.31 g) y 2-metil-isotio0rea (11.13 g) an ague (200 ml). DespuØs 

15 

de agitar a 5°C durante 3 h, la rnezcla de reacciôn se le permite calentar 

(temperature ambiente) y. se continUa agltando durante otras 54 h. La mezcla de 

reacciôn se acidifica con HCI conc. (33%). El producto del titulo se obtiene 

mediante filtraciôn. Rendimiento: 4.1 g. M$-ESI: [M+H]" = 249/251 

(b). 2-MetilsulfanH-j,irimidina-4-carboxflico Æcido 

. El producto del ejemplo 21a (517 mg) an metanol (25 ml) se hidrogena an un 

aparato PARR an la presencia de KOH (260 mg) y 10% Pd an BaSO4 (260 mg) 

20 durante 4 h. La mØzcla de reacciôn se flitra sabre decalita y se lava con mØtanol 

(cailente), El filtrado se concentra a 50% de su volumen seguido por la adición de 

HCI conc. (33%) a pH 1. El precipitado (KBr) se filtra y el ilcor madre se concentra 

in vacuo. El residuo se recristaliza a partir de dioxÆno. Rendimiento: 200 mg. MS-

ESI: [M+H] = 170 

(C). 2-Metilsulfpnil-oirimidin-4-ifl-metanol 
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A 0°C oxalilo cloruro (295 il) se agrega a una soluciOn de DMF (91.2 p1) en 

diclorometano (2 ml). DespuŁs de agitar a 0° C durante I h, la mezcla de reacciôn 

se concentra in vacua. El residuo se disueh,e en acetonitrilo (2 ml) y ThF (3 ml), 

seguido par en forma de porciôn la  adiciôn del producto del ejemplo 21b (200 mg) 

5 a 0°C en una atmósfera de nitrôgeno. DespuØs de agitar a 00 C durante 15 mm, la 

mezcla de reacclôn se enfrla (-780C) y 2M NaBH4 en DMF (590 p1) se agrega. 

DespuØs de agitar a -20° C durante 3 h, la mezcla de reacciôn se apaga con 2N 

HCI y se concentra in vacuo. El residuo se disuelve en agua y Ia sotuciôn restante 

se ajusta a pH 11 con 2N NaOH, seguido par se extrae con diclorometano. La 

10 capa orgÆnica se separa, se seca (MgSO4), se filtra y se concentra in vacuo. 

Rendimiento: 180 mg. MS-ESI: [M+Hr = 156 

(d). 3-Bromo-5-etoxi-4-(2-metilsulfanil-Dirimidifl-4-iImetOxi)-benZaldehfdO 

15 Una mezcla del producto del ejemplo 21c (180 mg), 3-bromo-5-etoxi4-hidroxi 

beæzaldehldo (289 mg), poilmero unido a trifenilfosflna (393 mg) y 

dietilazodicarboxHato. (186p1) en diclorometano (25 ml) se agita durante 18 h. La 

. mezcla de reacción se filtra y el filtrado se concentra in vacuo. El residuo se 

cromatograf(a en � gel de s1lie en acetato de etilo/heptano = 3/2 (v/v) cOmo el 

20 eluyente. 

Rendimlento: 98 mg. MS-ESI: tM4-HI 383/385 

(e). 4-13-Bromo-5-etoxi-4-(2-metilsulfanhl-Dirimidin-4-ilmetoxi)-fenill-2- metil-5-oxo-

25 7-qropill .45.6J8-hexahidro-aulnolina-3-carbonitrilo 
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El compuesto del titulo se prepara de acuerdo con el mØtodo descrito en el 

ejemplo lb partiendo del producto del ejemplo 22d (49 mg), 3-aminocrotonitrilo (11 

mg) y 5- propilciclohexano-1 ,3-diona (20 mg). El residuo se purifica por HPLC 

preparativo (0 -* 100% acetonitrHo, 0.1% de TFA). Rendimiento: 24 mg (como sal 

5 TFA). MS-ESI: [M+H] = 583.21585.2; HPLC anal: Ta= 25.06 mm (diasti), Ta= 

25.51 mm diast2) (mØtodo T). Indice Diast: 4:1 

Ejemplo 22 

10 Furano-2-carboxllico Acido J212-bromo-443-ciano-2-metil-5-oxo-7-proDitl .45. 

6.7.8- hexahidrg-puinolin-4-11"6-etoxi-fenoximetifl-fenifl-amida 

Una mezcla del producto del ejemplo 19c (100 mg), 2-furoilcloruro (36 p1) y DIPEA 

(159 p1) en diclorometano (5 ml) se agita durante 16 h. La mezcla de reacciOn se 

15 diluye con diclorometano y se lava con sat. NaHCO3. La capa orgÆnica se separa, 

se seca (MgSO4), so flltra y se concentra in vacuo. El residuo se purifica por HPLC 

preparativo (20 -. 100% acetonitrilo). Rendimiento: 67 mg. MS-ES!: [M+H) = 

It 
844.41646.4; HPLC anal.: Ta= 20.19 mm (mØtodo 1). 

20 Ejemplo 23 

N42-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-DroDil-1 .4.5.6.7,8-hexahidro-aulnolin- 4- 

il)-6-etoxi-fenoximetill-fenill-acrUamida 

25 La reacción del producto del ejemplo 19c (100 mg) con acriloilcloruro (29 p1) en la 

presencia do DIPEA (159 p1) se desarrolla de acuerdo con el mØtodo descrito en el. 
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ejemplo 22. Rendimiento: 51.1 mg. MS-ESL [M+H] = 604.4/606.4; HPLC anal.: 

Ta= 19.01 mm (diastl), Ta= 19.42 mm (diast2) (mØtodo 1). Indice Diast: 9:1 

Ejemplo 24 

Æcido Cicloprołanocarboxilico {2-12-bromo-4-(3-ciano-2-metil-5-oxo-7-prołil-  1.4.5, 

6.74hexahidro-auinolin-4-ll)-6-etoxi-fenoximetil1-fenhl}-amida 

La reacción del producto del ejemplo 19c (100 mg) con 

10 ciclopropanocarbonilcloruro (33 p1) en la presencia de DIPEA (159 p1) se desarrolla 

15 

20 

de acuerdo con el mØtodo descrito en el ejemplo 22. Rendimiento: 52.1 mg. MS-

ESI: [M+H] = 618.2/620.2; HPLC anal.: Ta= 20.30 mm (diastl), Ta= 20.71 mm 

(diast2) (mØtodo 1). Indice Diast: 7:1 Ejemplo 25 

Ester de metilo de Æcido 242-Bromo4(3-ciano-2-metil-5-oxo-7-propil-1 .4.56,78-

hexahidro-.guinolin-4ifl-6-etoxi-fenoximetilj-fenill-carbamico 

La reacciôn del producto del ejemplo 19c (100 mg) con metilcloroformoato (28 p1) 

en la presencia de DIPEA (159 p1) se desarrolla de acuerdo con el mØtodo descrito 

en el ejemplo 22. Rendimiento: 65.9 mg. MS-ESI: [Mi-H] = 608.21610.2; HPLC 

anal.: Ta= 21.37 mm (diastl), Ta= 21.87 mm (diast2)(m6todo 1). Indice Diast: 11:1 

Ejemplo 26 

25 Ester de isobutilo de Æcido 2-[2-Bromo-4-(3-ciano-2-meti(-5-oxo-7-propil-1, 4, 5, 6, 

7,8-hexahidro-quinolin-4-iI)-6-etoxi-fenoximetil]-fenil)-carbÆrnico 
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La reacciófl del producto del ejemplo 19c (100 mg) con cloroformoato de isobutilo 

(47 jil) en la presencia de DIPEA (159 p1) se desarrolla de acuerdo con el mØtodo 

descrito en el ejemplo 22. Rendimiento: 70 mg. MS-ESI: [M+H] = 650.4/652.4; 

HPLC anal.: Ri?= 26.84 mm (diast), Ta= 27.26 mm diast2) (mØtodo 1). Indice 

5 Diast: 7:1 

Ejemplo 27 

Ester de metilo de Æcido 2-L2-4-(3-ciano-2-metiI-5-oxo-7-propiI-1.4.5,6.7.8- 

10 hexahidro-auin21in-4- 11)-6-etoxi-fenoximetill -furano-3-carboxllico 

(a). ester de metilo de Æcido 2-(2-Bromo-6-etoxi-4-formil-fenoximetil> furano-3-

carboxilico 

IS I La Alquilaciôn de 3-bromo-5-etoxi-4-hidroxi benzaldehIdo (123 mg) con ester de 

metilo de Æcido 2- bromometil- furano-3-carboxllico (109 mg) se desarrolta de 

acuerdo con el mØtodo descrito en el ejemplo Ia. Rendimiento: 191 mg. MS-ESI: 

EM+H] = 383/385 

20 (b). ester de metilo de Æcido2-12-Bromo-4-L3-ciano-2-metil-5-oxo-7-DroDII-

I .4.5.6.7.8-hexahidro-ou1nolin- 4-ilI-6-etoxi-fenoximetill -furano-3-oarboxllico 

El compuesto del titulo se prepara de acuerdo con el mØtodo descrito en el 

ejemplo lb partiendo del producto del ejemplo 27a (191 mg), 3-aminocrotonitrilo 

25 (41 mg) y 5- propilciclohexano-1,3-diona (77mg). El residuo se purifica por HPLC 

preparativo (10 -, 90% acetonitrilo). Rendimiento: 168 mg. MS-ESI: [M+H] 
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5 

583/585; HPLC anal.: Ta= 23.06 mm diastl), Ta= 23.43 mm (diast2) (mØtodo 2). 

Indice Mast: 4:1 

Ejemplo 28 

âcido {Propano- I -sulfônico 2-[2-bromo4.(3-ciano-2-metil-5-oxo-7-propil-1 ,4,5, 

6,7,8- hexahidro-quinoIin4-H)-6-etoxi-fenoximetil-fenhl}-amida Propane- I -sulfonhlo 

cloruro (31 p1) y piridina (44 il) se agregan a una soluciOn del producto del ejempto 

19c (100 mg) en diclorometano (3 ml). Luego se agita durantØ 18 h, Ia mezcla de 

10 reacciOn se diluye con dlclorometano y se lava con sat. NaHCO3. La capa 

� orgÆnica se separa, se secÆ (MgSO4), se filtra y se concentra in vacuo. El residue 

� se purifica por HPLC preparativo (20 -> 100% acetonitrilo). Rendimiento: 52.7 mg. 

� MS-ESl: [M+Hr = 656.4/658.4; HPLC anal: Ta= 22.36 mm diast$), Ta= 22.72 mm 

(diast2) (mØtodo 1). Indice Diast: 7:1 

15 

20 

Ejemplo 29 

4-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1 ,4,5,6,718-hexahidro-quinolin-4-iI)-6-

etoxi-fenoximetit]-N-(2-rnetoxi-etiI)-benzamida 

(a). ester de metilo de Æcido 4-(2-Bromo-6-etoxi-4-formil-fenoximetiD-benzôico 

La Alquilación de 3-bromo-5-etoxi-4-hidroxi benzaldehldo 4 g) con ester de metIlo 

de Æcido 4-bromometil- benzôico (3.73 g) se desarrolla de acuerdo con el mØtodo 

25 descrito en of ejemplo Ia. Rendimiento: 6.4 g. MS-ES1: [M+H1 = 393/395 
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I .4,5.6.7.8-hexahidro-ciulnolin- 4-il)-6-etoxi-fenoximetill -benzóico 

El compuesto del titulo se prepara de acuerdo con el mØtodo descrito en el 

5 ejemplo lb partiendo del producto del ejemplo 29a (6.4 g), 3-aminocrotonitrilo (1.34 

g) y 5- propilciclohexano-1 ,3-diona (2.51 g). Rendimiento: 6.74 g. MS-ESI: [M+H] 

= 5931595 

(c). Æcido 442-Bromo-4-(3-ciano-2-metil-5-oxo-7-DroDil-1 .4.5.6.7. 8-hexahidro-

� 10 puinolin- 4-il)-6-etoxi-fenoximetill 

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 reaccôn se vierte en agua y 

en la adición 4N HCI se agrega hasta pH 2, seguido por se extrae con acetato de 

15 etilo. La capa orgØnica se lava con solución saUna, se seca (MgSO4, 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-propif-1 .4,5.6.7,8-hexahidro-guinohn- 4-

ii)-6-etoxi-fenoximetifl!N-(2-metoxj-etjl)-benzamida 

El acoplamiento del compuesto descrito en el ejemplo 29c (100 mg) con 2-metoxi-

etilamina (44pl) y TBTU (82 mg) se desarroHa de acuerdo con el mØtodo descrito 

en el ejemplo 6d. Rendimiento: 70 mg. MS-ESI: [M+H] = 636.4/638.4; HPLC 

anal.: Ta= 19.25 mm (diastl), 19.55 mm (diast2) (mØtodo 2). Indice Diast: 4:1 

25 (HPLC) 

Ejemplo 30 
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443-Bromo-5-etoxi-4-13-(isobutHamino-metil)-benciloxii-fenil)-2-meth-5- oxo-7-

proDil-1 .4,5,678-hexahidro-puinolina-3-carbonitriIo 

5 (a). 4-(3-Brorno-5-etoxi-4-hidroxi-fenviy2-metil-5-oxo-7-propil-t45. 6.7,8-

hexahidro-guinolina-3-carbonitrilo 

El compuesto del titulo se prepara de acuerdo con el mØtodo descrito en ci 

ejemplo lb partiendo de 3-bromo-5-etoxi-4-hidroxi-benzaldehldo (6 g), 3-

10 aminocrotonitrilo (2.01 g) y 5-propilciciohexano-1 ,3-diona (3.8 g). La mezcla de 

reacción se enfria (0°C) y el compuesto del titulo se flitra y se lava con etanol 

(frlo). Rendimiento: 6.3 g. MS-ESL [M+H] = 445/447 

(b). 4-13-Bromo-4-(3-bromometil-benciloxi)-5-etoxi-fenill-2-metil-5-oxo-7- DrODII-

is I .4,5,67,8-hexahidro-uinolina-3-carbonitriio 

Una mezcla del producto del ejemplo 30a (1.96 9), a,a,-dibromo-m-xileno (9.31 g) 

. y K2CO3 (1.22 g) en DMF (100 ml) se agita a 60°C bajo una atmósfera de 

nitrOgeno durante 2 h. La mezcla de reacciôn se diluye con acetato de etilo y se 

20 lava con agua, sat. NaHCO3 y soiución sauna. La capa orgÆnica se seca (MgSO4, 

25 

se filtra y se concentra in vacua. El residua se cromatografla en gel de silice en 

acetato de etilo/heptano = 1/2 (v/v). Rendimiento: 2.52 g MS-ESI: [M+H] = 

627.4/629.4/631.4; HPLC anal.: Ta= 17.71 mm (diastl), 18.07 mm (diast2) (mØtodo 

6). Indice Mast: 4:1 

(C). 443-Bromo-5-etoxi-4-[3-(isobutilamino-metifl-benciloxil-feniI}-2-metil- 5-oxo-7-

propjl-1.4 56J. 8-hexahidro-quinolina-3-carbonitrilo 
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Una mezcla del producto del ejemplo 30b (100 mg) y iso-butilamina (79p1) on 

acetonitrilo (5 ml) se agita durante 18 h. La mezcla de reacciôn se concentra in 

vacuo; el residuo se disuelve en dictorometano y se lava con sat. NaHCO3. La 

5 capa organica se separa, se seca (MgSO4), se filtra y se concentra in vacuo. El 

residuo se purifica por HPLC preparativo (0 -+ 100% acetonitrilo, 0.1% de TFA). 

Rendimiento: 76 mg (como sal TFA). MS-ESI: [M+H] = 620.4/622.4; HPLC anal.: 

Ta= 13.56 mm (diasti), Ta= 13.85 mm (diast2) (mØtodo 2). Indies Diast: 3:1 

10 Ejemplo 31 

-13-Bromo-5-etoxi-4-(341(piridin-4-ilmetifl-aminoj.metill-bencjloxU- fenill-2-metil-5- 

bxo-7-proDil-1 .4.5.67,8-hexahidro-auinolina-3-carbonitrito 

15 El compuesto del titulo se prepara de acuerdo con el mØtodo descrito en el 

20 

25 

ejemplo 3°C partiendo del producto del ejemplo 30b (100 mg) y 4-

(aminometipiridina (81p1) en acetonitrilo (5 ml). Rendimiento: 41 mg (Como sat 

TFA). MS-ESI: [M+H] 655.21657.2; HPLC anal: Ta= 8.08 mm (mØtodo T). Indies 

Diast: 3: 1 

Ejemplo 32 

4-14-(3-Aminometil-benciloxi3-bromo-5-etoxi-fenil1-2-metil-5-oxo-7- . prooll-

I .4.5.6.7.8-hexahidro-auinolina-3-carbonitrilo 

(a). 4-14-(3-Azidometil-bendiloxi-3-bromo-5-etoxi4eniJ1-2-metil-5-oxo-7- DroDil-

I .4.56.7.8-hexghi1ro-auinotina-3-carbonitrilo 



W02006/117368 76 PCT/EP2006/061972 

Una mezcla del producto del ejemplo 30b (250 mg) y NaN3 (78 mg) en DMF (10 

ml) se agita durante 2 h. La mezcla de reacción se vierte en agua y el precipitado 

se filtra, se lava con agua y se seca in vacuo (500C). Rendimiento: 197 mg. MS-

5 ES!: [M+HJ = 590.4/592.4; HPLC anal.: Ta= 23.72 mm (diasti), Ry = 24.12 mm 

(diast2) (mØtodo 1). Indice Diast: 3.5:1 

(b). 4-14-(3-Aminometil-benciloxi)-3-bromo-5-etoxi-fenifl-2-metil-5-oxo-7- proDit-

I 4,5,6,7,8-hexahidro-guinolina-3-casbonitrilo 

.10 

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: 

15 197 mg (como sal TFA). MS-ES!: [M+H] = 564.2/566.2; HPLC anal.: Ta= 10.31 

mm (diastl), Ta= 10.58 mm (diast2) (mØtodo 2). Indice Diast: 3:1 

46 
Ejemplo 33 

20 4-13-Bromo-5-etoxi-443-hidroximetil-benciloxi)-fenjll-2-metil-5-oxo-7- ropil-

1 ,4.56.78-hexahidro-auinotina-3-cgrbonitrilo 

Una mezcla del producto del ejemplo 30b (100 mg) y CaCO3 (80 mg) en 

dioxano/agua = 1/1 (vlv) se agita a 100° C durante 18 h. La mezcla de reación  se 

25 diluye con diclorometano seguido por la adiciôn de 2N HCI. La capa orgÆnica se 

separa, se lava con sat. NaHCO3, se seca (MgSO4), se filtra y se concentra in 

vacuo. El residuo se purifica por HPLC preparativo (20 - > 100% acetonitrilo). 
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V ’I-? ls? 
Rendimiento: 44 mg. MS-ESI: [M+H] = 565.2/567.2; HPLC anal.: Ta= 15.96 mm 

(diasti), Ta= 16.33 mm (diast2) (mØtodo 1). Indice Diast: 4:1 

Ejemplo 34 

I -{2-[2-Bromo-4-(3-ciario-2-metil-5-oxo-7-propil-1 ,4,5,6,7,8-hexahidro-quinolin- 4-

il)-6-etoxi-fenoximetil]-fenhl}-3-metil-Urea 

Una mezcla del compuesto de ejemplo I 9c y cloroformoato: 4-nitrofenilo (55 mg) 

en diclorometano (4 ml) se agita durante 2 h. Metilamina (2.7 ml, 2M en THE) se 

agrega y se cöntin(ia agitando durante otras 3 h. La mezcla de reacción se diluye 

con diclorometano y se lava con sat.. NaHCO3; La capa orgØnica se separa, se 

seca (MgSO4, se filtra y se concentra in vacuo. El residuo se puriflca por HPLC 

preparativo (20 -’ 100% acetonitrllo). Rendimiento: 54 mg. MS-ESI: [M+H] = 

607.2/6092; HPLC anal: Ta= 15.88 mm diastl), Ta= 16.18 mm diast2) (mØtodo 

1). Indice, Diast: 8:1 

Ejemplo 35 

Æcido Pis) erazin-1 -carboxilico {2-12-bromo-4-(3-ciano-2-metil-5-oxo-7-oronil- 1 .4,5 

6.7. 8-hexahidro-auinolin-4-ifl-8-etoxl-fenoximetill -fenhll -arnida 

El côrnpuesto del titulo Se prepara de acuerdo con el metodo descrito en el 

ejemplo 34 patiendo del prOducto del ejemplo 19c (150 mg), cloroformoato 4-

nitrofenhlo (55 mg) y Piperazina (469 mg).- El residuo . se purifica par HPLC 

preparativo (0 -> 100% acetonitrhlo, 0.1% de TEA). Rendimiento: 69 mg (Como sal 
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TFA). MS-ESI: (M+HJ  = 6622/664.2; HPLC anal: Ta= 11.70 mm (diasti), Ta= 

12.04 mm (diast2) (mØtodo 1). Indice Diast: 5:1 

Ejemplo 36 

N43-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-Dropil-1 ,456.7.8-hexahidro-ciuinotin- 4-

H)-8-etoxi-fenoximetill-bencifl-3.3-dimeth-butiramida 

La Acilaciôn  del producto del ejemplo 32b (100 mg) con cloruro terc-butilacetilo 

(27p1) se desarrolla de acuerdo con el mØtodo descrito en el ejemplo Id. 

Rendirniento: 33.5 mg. MS- ESI: [M+Hr = 662.4/664.4; HPLC anal: Ta= 21.26 mm 

diastl), Ta= 21.54 mm diast2) (mØtodo 1). 

Ejemplo 31 

ester de etilo de Æcido 3-12-Bromo-4-c3-ciano72-metil-5-oxo-7-propil-1 .4.5.6.7.8-

hexahidro-auinolin-411)-6-etoxi-fenoxlmetlll-bencjll-carbÆmjco 

La reacciOn del producto del ejemplo 32b (100 mg) con etilcloroformoato (19 p1) en 

la presencia de DIPEA (93 p1) se desarrolla de acuerdo con el mØtodo descrito en 

el ejemplo 22. Rendimiento: 37 mg. MS-ESI: [M+H] = 636.2/638.2; HPLC anal.: 

Ta= 19.81 mm (diastl), Ta= 20.14 min (diast2) (mØtodo 1). Indice Diast: 4.5: 1 

Ejemplo 38 

ester de metilo de Æcido 3-12-Bromo-4-(3-ciano-2-meti1-5-oxo-7-orooiI-1 .4.5.6.7,8-

hexahidro-auinolin-44l1-6-etoxi-fenoximetifl-oiridlæ-2-IU.-carbÆmico 
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(a). 4-(2-Amino-piridin-3-Hmetoxi)-3-bromo-5-etoxi-benzaldehldo 

La reacción do Mitsunobu de 3-bromo-5-etoxi-4-hidroxi benzaldehIdo (490 mg) con 

5 (2- amino-piridin-3-ii)-metanot (250 mg) so desarrolla de acuerdo con el mØtodo 

descrito por ejemplo 2 Id. El residuo so cromatografia en gel de silice en 

diclorometano/metanol = 99/1 (vlv) como el eluyente. Rendimiento: 500 mg. MS-

ESI: [M+H] = 351/353. 

� 10 (b). 4-14-(2- Aminoiiridin-3-11metoxi)- 3 -bromo-5-etoxi-fenilI -2-metil-5-oxo- 7-

propil-1 .4.5.6.7.8-hexahidro-auinolina-3-carbonitrilo 

El compuesto del titulo se prepara de acuerdo con el mØtodo descrito en el 

ejemplo lb partiendo del producto del ejemplo 38a (500 mg), 3-aminocrotonitrilo 

15 (116mg) y 5- propilciclohexano-1,3-diona (218 mg). Rendimiento: 290 mg. MS-ESI: 

20 

= 551/553 

(c). ester de metilo de Æcido {3-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-

I .4.5.6.7.8-hexahidro-ciuin- olin-4-il)-6-etoxi-fenoximetill-Di!jdin-2-iI3-carbÆmico 

La reacciOn del producto del ejemplo 38b (50 mg) con metllcloroformoato (8 p1) en 

la presencia de DIPEA (47 p1) se desarrolla de acuerdo con el mØtodo descrito en 

el ejemplo 22. El residuo se purifica por HPLC preparativo (10 > 90% 

acetonitrilo). Rendimiento: 17 mg. MS-ESI: [M+HJ = 609/611; HPLC anal.: Ta= 

25 13.82 mm (diasti), Ta= 14.08 mm diast2) (mØtodo 5). Indice Diast: 7:2 

Ejemplo 39 
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413. -Bromo-5-etox14- 3 - flH-imidazol-4-ilmetit)- amino] -bendiloxi) -fenil)- 2-

metil-5-oxo-7-Dropil-1 .4.56.7.8-hexahidro-auinoIina-3-carbonitriIo 

Una mezc!a del producto del ejemplo Ic (100 mg), I H-imidazol-4-carbaldehldo (21 

mg), NaCNBH4 (25 mg) y Æcido acØtico (1 14p1) en metanol (31 ml) se agita durante 

18 h. La mezcla de reacciôn se diluye con acetato de etilo, se lava con sat. 

NaHCO3 y solución salina. La capa organica se separa, se seca (MgSO4), se filtra 

y se concentra in vacuo. El residuo Se purifica por HPLC preparativo (40 -> 100% 

acetonitrilo). Rendimiento: 13 mg. MS-ESI: [M+Hr = 550.2/552.2; HPLC anal.: Ta= 

7.27 min (mØtodo 1). Indice Diast: 4:1. 

Ejemplo 40 

4-42-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1 .4.5.6.7.8-hexaiidro-quinoLin-4-il)-6-

etoxi-fenoximetill-N-(2-meto)i-etil)-bencenosulfonarnida 

(a). cloruro 4- brornometil-bencenosulfonilo 

A 20° C benzoilo peroxido (600 mg) se agrega a una suspensión de cloruro 4-

metil- bencenosulfonilo (9.5 g) y N-bromósuccinimlda (8.9 g) en 1,2-

dicloropropano (60 ml). La mezcla de reacciôn se agita 
a 

80° C durante 2 h. La 

mezcla de reacciôn se concentra y el compuesto del titulo se obtiene como un 

sôlido blanco despuØs de  la recristalizaciôn del heptano. Rendimiento: 2.289. 

(b). 4-Bromgrnetil-N-(2-metoxi-etil)-bencenosulfonamida 
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A 200 C trietilamina (61 mg) se agrega a una soluciOn del producto del ejemplo 40a 

(135 mg) en dietil Øter (2 ml). DespuØs de 5 minutos, se agrega 2-metoxi-etilamina 

(37 mg). La mezcla de reacciOn se agita a 200 C durante 3h y se concentra in 

vacuo. El residuo so disuelve en diclorometano (20 ml) y se lava vanas veces con 

5 sat. NaHCO3. La fase orgânica se separa, so seca (MgSO4) y se concentra in 

� 10 

vacuo. El producto del titulo se obtiene como aceite marrOn. Rendimiento: 120 mg. 

MS-ESI: [M+H] = 308/310. 

(c). 4-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-Dropil-1 ,4,5.6.7,8-hexahidro-puinolin- 4-

t 20° C una solución del producto del ejemplo 40b (120 mg) en DMF (3 ml) se 

agrega a una suspension del producto de 30a (222 mg), K2CO3 (200 mg) y KI (10 

mg) en DMF (7 ml). La mezcla de reacciOn se agita a 20° C durante 16 h y so 

15 vierte en 10 ml sat. NaHCO3 y se extrae con acetato do etilo. La capa orgÆnica se 

concentra, se disuelve en diclorometano y so lava con agua, so seca (MgSO4) y se 

concentra in vacua. El producto del tltulô se obtiene via HPLC preparativo 

. (0�.90% de CH3CN, 0.1% de TFA). Rendimiento: 22 mg. MS-ESI: [M+H] = 

612161 A; HPLC anal.: Ta= 21.31 mm (mØtodo T). Indice Diast: 4:1 

20 

25 

Ejemplo 41 

4-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-iropil-1 .4,5.6.7,8-hexahidro-auinolin-4-il)-6-

etoxi-fenoximetill-N. N-dietil-bencenosutfonamida 

(a) . 4-BromometilNJV-dietil-bencenosulfonamida 
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El compuesto del titUto se obtiene anÆlogamente at ejemplo 40 b, partiendo de 

dietilamina (37 mg) y el producto del ejemplo 40a (135 mg). Rendimiento: 122 mg. 

Rf (acetato de etilo/heptano (1/1, v/v)) = 0.45. MS-ESI: [M+H] = 306/308. 

5 (b). 442-Bromo-443-cipno-2-metil-5-oxo-7-orooil-1 .4.5,6.7.8-hexahidro-quinolin- 4-

ifl-6-etoxi-fenôximetill-N N-dietil-bencenosutfonamida 

El compuesto del titulo se obtiene anÆlogamente at ejemplo 40 c, partiendo del 

producto del ejemplo 41a (122 mg) y el producto del ejemplo 30a (222mg). 

10 Rendimiento: 79 mg. MS- ESI: (M+H] = 670/672; HPLC anal.: Rt= 26.63 mm 

(diastl), 26.93 mm (diast2) (mØtodo 1). Indice Diast: 4:1 

Ejemplo 42 

15 N43-12-8romo-4-j3-ciano-2-metll-5-oxo-7proDjj1 .4,5.6.7,8-hexahidrg-ciuinplin- 4-

iI)6-etpxi-fenoxirnetifl-fenil3-meta0osutfonamida 

La. Sulfonitaciôn del producto del ejemplo Ic (100 mg) con cloruro de 

metanosutlonilo (15 til). se desarrofla de acuerdo con el mØtodo descrito en el 

20 ejemplo 28. Rendimiento: 46 mg. MS-ESI: [M+H]  = 628/630; HPLC anal: Ta= 

20.76 mm (dlasti), Ta= 21.01 mm (diast2) (mØtodo 2). Indice Diast: 4:1 

Ejemplo 43 

25 Acido. Tiofeno-2-sulf4nico . 342-brOmo4-(3-ciano-2-metil-5-oxo-7-prooil- .1.4.5. 

6,7.8-hexahidro-auinolln-4-ifl-6-etoxi-fenoximetifl-feniQ-amida 
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10 

La Sulfonilación del producto del ejemplo Ic (100 mg) con cloruro de tiofeno-2-

sulfonilo (36 iII) se desarrolla de acuerdo con el mØtodo descrito en el ejemplo 28. 

Rendimiento: 70 mg. MS-ESI: (M+H]4 = 696.2/698.2; HPLC anal.: Ta= 23.75 mm 

(mØtodo 2). Indice Diast: 4:1 Ejemplo 44 

ester de isopropifo de Æcldo 4-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-

t4,56.7.8-hexahidro-pujnolin-4-il)-6-etoxi-fenoximetill-bencenosulfónico  

�(a). ester de isoprołilo de Æcido Tolueæo4-sulf6nico 

A 0° C, 4-metil-bencenosulfonilo cloruro (3.8 g) se agrega a una soluciôn de 2-

propanol (6.12 ml) en piridina (6.6 ml). La mezcla de reacciôn se agita a 00 C 

durante 2 h y luego a 200 C durante 16 h. La mezcla de reacción se vierte en agua 

(150 ml) y se extrae con diclorometano. Las fases orgØnicas combinadas se lavan 

15 con HCI acuoso al 3M y sat. NaHCO3. DespuØs de secado (Mg804) y se 

OW 

concentra in vacuo, el producto del tilulo se obtiene como a aceite amarillo pØlido. 

Rendimiento: 2.89 g. MS-ESI: [M+H] = 215. 

(b). ester de isoDropilo de Æcido 4-Bromometil-bencenosulfnico 

A 20° C benzoilo peróxido (48 mg) se agrega a una soluciôn del producto del 

ejemplo 44a (956 mg) y N-bromosuccinimida (712 mg) en deuterocloroformo (5 

ml). La mezcla de reacción se agita a 800 C durante 3 h. La mezcla de reacción se 

vierte en 20 mL de sat. NaHCO3 y se extrae varias veces con diclorometano. Las 

25 capas orgØnicas combinadas se secan (MgSO4) y se concentra in vacuo. El 

producto del titulo se obtiene como un aceite amarillo pÆlido. Rendimiento: 1.06 g. 
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(c). ester de isoDropilo de Æcido 4-12-Bromo-4-(3-ciano-2-meti1-5-oxO-7-rODil-

I .4.5.6,7.8-hexahidro-auin011n- 4-11)..6-et2xi-fenoximetill-bencenosulf6nico 

El compuesto del titulo se obtiene anÆlogamente al ejemplo 40c, partiendo del 

5 producto del ejemplo 44b (293 mg) y el producto de ejemplo 30a (400 mg). 

Rendlmiento: 38 mg. MS-ESI: [M+H] = 657/659; HPLC anal.: Ta= 22.64 mm 

(diasti), Ta= 22.64 mm (diast 2) (mØtodo 2). Indice Diast: 10:1 

EJemplo 45 

� �10 

3-J2-Brom0_443-ciano-2-metil-5-oxo-7-DroDil-1,4.6.6,7.8-hexahidro-ciuinolin-4-ifl-6- 
� 

etoxi4enoximetill-N-metil-bencenosulfonamida 

(a). cloruro 3- bromornetil-bencenosulfonilo 

15 

El compuesto del titulo se obtiene anÆlogamente al ejemplo 40a, partiendo de 

cloruro 3-metil- benôenosuffonilo (8.5 g), N-bromosuccinimida (8.9 g) y 

benzoilperôxido (600 mg) en deuterocloroformo (20 ml) como el disolvente. 

Rendimiento: 3.1 g. 

20 

(b). 3-Bromometil-N-metil-bencenosulfonamida 

El compuesto del titulo se obtiene anÆlogamente al ejemplo 40b, partiendo de 

metilamina (105 mg) y el producto del ejemplo 45a (269 mg) y el producto del 

25 ejemplo 30a (200 mg). Rendimiento: 220 mg. MS-ESI: [MMe]u = 250/252 
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(c). 3-12-Bromo-4-(3-cianp-2-metil-5-oxo-7-propil-1 4.5,6.7,8-hexahidro-ciuinolin- 4-

il)-6-etoxi-fenoximetlll-N-metil-bencenosulfonamida 

El compuesto del titulo se obtiene analogamente al ejemplo 40 C, partiendo del 

5 producto del ejemplo 45b (220 mg) y el producto del ejemplo 30a (200 mg). 

10 

15 

Rendimiento: 17 mg. MS-ESI: [M+H] = 628/630; HPLC anal: Ta= 20.7 mm 

(diastl), Ta= 20.7 mm (diast2) (mØtodo 2). Indice Diast: 10:1 

Ejemplo 46 

443-Bromo-5-etoxi-4-13-(morlolina4-sulfonhl)-benciloxil-fenifl-2-metil-5- oxo-7-

łropil-1.4,5,6,7.8-hexahidro-auinollna-3-carbonitrilo  

(a). 4-(3-Bromornetil-bencenosulfonil)-morfolina 

El compuesto del titulo se obtiene anØlogamØnte a! ejemplo 40 b, partiendo de 

morfolina (137 p1), y el producto del ejemplo 45a (269 mg). Rendimiento: 280 mg. 

(b). 443-Bromo-5-etoxi-4-L34morfolifla-4-sulfonil)-benciloxil-fenil}-2- metil-5-oxo-7-

20 propil-145.6.7.8-hexahidro.auinolina-3-carbonitrilo 

El compuesto del titulo se obtiene anØlogamente al ejemplo 40c, partiendo del 

producto del ejemplo 46a (280 mg) y el producto del ejemplo 30a (200 mg). 

Rendimiento: 63 mg. MS-ESl: [M+H]4 = 6841686; HPLC anal.: Ta= 22.84 mm 

25 (mØtodo 2). Indice Diast: 10:1 

Ejemplo 47 
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’3! 
Acido 4-12-Bromo-4-L3-ciano-2-metll-5-oxo-7-ProDil-1 45,6178-hexahidro-puinolin-

4-il)-6-etoxi-fenoximetill -bencenosulfónico 

5 A 200 C una sotución de KI (91 mg) en agua (0.5 ml) se agrega a una soluciOn del 

producto del ejemplo 44c (37 mg) en acetona (0.5 ml). La mezcla de reacciôn se 

agita a 600 C durante 16 h y se vierte en agua (15 ml). DespuØs de la evaporaciôn 

de la acetona, la mezcla de reacciôn se extrae varias veces con diclorometano. 

Las fases orgØnicas combinadas se secan (MgSO4) y se concentran. El producto 

� 

10 del titulo se obtiene via HPLC preparativo (0-90% de CH3CN, 1% de TFA). 

Rendimiento: 7 mg. MS-ESI: [M+H] 617/615; HPLC anal: Ta= 14.31 mm 

15 

20 

(diasti), Ta= 14.65 mm (diast2) (mØtodo 2). Indice Diast: 6:4 (HPLC) 

Ejemplo 48 

N4442-.Bromo-4-(3-ciano-2-metil-5-oxo-7-proDd-1 .4.5.6.7.8-hexahidro-auinohn-. 4-

il1-6-etoxi-fenoximetill-fenil}-metanosulfonamida 

(a). Æcido (4-Hidroximetil-fenifl-carbâmico 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 I h. La mezcla de reacciôn se diluye con acetato 

de etilo y se lava con agua. La capa orgânica se separa, se seca (MgSO4), se filtra 

y se concentra in vacuo. El residuo se recristaliza a partir de diclorometano. 

25 Rendimiento: 470 mg. MS-ESI: (M+i = 346. 

(b). Æcido (4-ClorometiI-fenil-2arbâmico  ester 9H-fluoren-9-ilmetilo 
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Cloruro de tionilo (1.03 ml) en diclorometano (5 ml) se agrega en forma de gotas a 

una solución del producto del ejemplo 48a (460 mg) en diclorometano (10 ml). 

Luego se agita durante 2 h, la mezcla de reacciôn se concentra in vacua. 

5 Rendimiento: 476 mg. Rf = 0.75 (acetato de etilo/heptano = 1/2 (v/v) 

(c). Æcido {442-Bromo-4-(3-ciano-2-metil-5-oxo-7-prqpil-1 ,4.5,6.7.8-hexahidro-auin-

olin-4-il)-6-etoxi-fenoximetill-fenil} -carbâmico ester 9H-fluoren-9-ilmetilo 

� 10 Una mezcla del producto del ejemplo 48b (100 mg), el producto del ejemplo 30a 

(122 mg) y K2CO3 (114 mg) en DMF (5 ml) se agita durante 4 h. La mezcla de 

15 

reacciôn se dlluye con acetato de etilo y se lava con agua y solución sauna. La 

capa organica se separa, se seca (MgSO4), se filtra y se concentra in vacuo. 

Rendimiento: 233 mg MS-ESI: [M+H] =772.41774.4 

(d). 444-(4-Amino-beAciloxi)-3-bromo-5etoxi4enifl2-metil-5-oxo-7-DroDil-

1.4 .5.6,7,8-hexahidro-auinolina-3-carbonitrilo Piperidina 

(335 p1) en diclorometano (5 ml) se agrega en farina de gotas a una solución del 

20 producto del ejemplo 48c (223 mg) en diclorometano (5 ml). Luego se agita 

durante 2 h, la mezcla de reacción se concentra in vacuo. El residuo se 

cromatografla en gel de silice en acetato de etilo/heptano = 1/4 (v/v) como el 

eluyente. Rendimiento: 55 mg. MS-ESI: [M+H] = 550.2/552.2 

25 (e). N44-t2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1 .4,&6j8-hexahidro-guin-

olin-4-it)-6-etoxi-fenoximetill-fenifl--metanosulfonamjda 
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13O 
Metanosulfonilo cloruro (8 iii) y phidina (21 p1) se agregan a una solución del 

producto del ejemplo 48d (50 mg) en diclorometano (2 ml). Luego se agita durante 

2 h, la mezcla de reacción se diluye con acetato de etilo y se lava con agua. La 

capa organica se separa, se seca (MgSO4), se filtra y se concentra in vacuo. El 

5 residuo se purifica por HPLC preparativo (10 -? 100% acetonitrilo). Rendimiento: 

11 mg. MS-ES!: [MH-H] = 628/630; HPLC anal.: Ta= 19.78 mm. Indice Diast: 8:1 

Ejemplo 49 

� 
10 N42-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-łropil-1  4,5.6.7.8-hexahidro-quinolin- 4-

ifl-6-metoxi-fenoximetil I -fenil}-metanosulfonamida 

15 

20 

(a). 4-(3-Bromo-4-hldroxi-5-metoxi-fenifl-2-metil-5-oxo-7-Dropil-1 ,45. 6.7$-

hexahidro-puinolifla-3-carbonitrilo 

El compuesto del titulo se obtiene anÆlogamente al ejemplo lb, partiendo de 3-

Bromo-4- hidroxi-5-metoxi-benzaldehldo (3.0 g). 3-arninocrotonitrilo (1.08 g) y 5-

propilciclohexano-1 ,3-diona (1.98 g). Rendimiento: 4.8 g. MS-ES!: [MH-H] 

431/433. 

(b). 4-f3-Bromo-5-metoxi- (2-nitro-benciloxm)-fenill -2-metil-5-oxo-7-propil- 1.4.5. 

6.7. 8-hexahidro-ciuinolina-3-cgrbonitrilo 

El compuesto del titulo se obtiene analogamente al ejemplo 30b, partiendo de 1-

25 bromometil-2-nitro-benceno (200 mg) y el producto del ejemplo 49a (400 mg). 

Rendimiento: 384 mg. MS-ES!: [MH-H] = 566/568; HPLC anal.: Ta= 24.50 mm 

(diastl), Ta= 24.95 mm (diast2) (mØtodo 2). Indice Diast: 10:1 
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(c). 444-(2-Amino-benciloxi)-3-bromo-5-metôxi-fenhll  -2-metil-5-oxo-7-nroDil- 1.4.5. 

6.7. 8-hexahidro-auinolina-3-carbonitrilo 

5 El compuesto del titulo se obtiene anâlogamente 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 mm (diasti), Ta= 17.91 mm (diast2) (mØtodo 2). 

Indice Diast: 10:1 

10 (d). N4242-Bromo-4-L3-ciano-2-metil-5-oxo-7-propil-1 .4.5.6.7.8-hexahidro-quin-

olin-4-il)-6-metoxi-fenoximetill-fenillmetanosulfonamida 

El compuesto del titulo se obtiene anÆlogamente al ejemplo 28, partiendo del 

producto del ejemplo 49c (100 mg) y cloruro metanosulfonilo (20 p1). Rendimiento: 

15 61 mg. MS-ESI: [M+H]4 = 614/616; HPLC anal: Ta= 22.20 mm (mØtodo T. Indice 

Diast: 15:1 

Ejemplo 50 

20 ester de alilo de Æcido {4-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1 .4.5.6.7.8-

heiahidro-quinobn-4-il)-6-etoxi-fenoximtifl-fenil3.carbÆmjco 

(a). ester de aldo de Æcido M-Hidroximetil-fenifl-carbÆmico 

25 Alloc-CI (537 g) en diclorometano (5 ml) se agrega en forma do gotas a una 

soluciôn de (4- amino-fenH)-metanol (500 mg) y piridina (5 ml) en diclorometano (5 

ml). Luego se agita durante 2 h, la mezcla de reacciôn se diluye con diclorometano 
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y se lava con agua. La capa orgÆnca se separa, se seca (MgSO4, se filtra y e 

concentra in vacua. El compuesto del titulo (243 mg) se obtiene mediante 

recristalización de diclorometano. El ilcor madre se cromatografia en get de silice 

en acetato de etilo/heptano = 111 (vlv) como el eluyente proporciona otros 245 mg 

5 del compuesto del titulo. Rendimiento: 488 mg. 

(b). ester de auto de âcido (4-Ctorometil-feniflcarb6mico 

El compuesto del titulo se prepara analogamente at ejemplo 48b partiendo del 

� 10 producto del ejemplo 50a (480 mg) y cloruro de tionilo (1.7 ml). El residuo se 

cromatografia en gel de silice en acetato de etilo/heptano = 1/1 (vlv) como el 

eluyente. Rendimiento: 310 mg. 

(C). ester de auto de Æcido 4-12-Bromo-4-(3-ciano-2-metd-5-oxo-7-Drgpil-

15 1.4.5.8 .7,8-hexahidro-quin- olin-4-il)-6-etoxi-fenoximetiflfenil}-carbÆmico 

El compuesto del titulo se prepara anÆlogamente at 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] = 634.41636.4; HPLC anal.: Ta: 24.99 mm 

20 (mØtodo T). 

Ejemplo 51 

443 -Bromo-5-etoxi- -( I -metanosutfond- IH-pirrol-2-ilmetoxil)-fenill 2- metil-5-oxo-

25 7-propil-1 .4.5.6.7.8-hexahidto-quinolina-3-carbonitrijo 

(a). 1 -Metanosutfonil- I H-Dirrol-2-carbaldehldo 
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Una solucvOn de pirrol-2-carboxialdehldo (500 mg) en THF (5 ml) se agrega a una 

suspension de NaH (252 mg, 60% dispersiOn en aceite) en THE (15 ml). Luego se 

agita durante 15 mm, una solución de cloruro de metanosulfonilo (570 p1) en THF 

5 (5 ml) se agrega en forma de gotas. Luego se agita durante I h, agua (25 ml) se 

� 
10 

agrega y el THF se evapora. El residuo se diluye con diclorometano y se lava con 

agua, sat. NaHCO3 y soluciOn salina. La capa organica se separa, se seca 

(MgSO4), se filtra y se concentra in vacuo. El residuo se cromatografia en gel de 

silice en acetato de etilo/heptano = 1/1 (vlv) como el eluyente. Rendimiento: 265 

(b). (1 -Metanosulfonhl- I H-rirrol-2-ifl- metanol 

A 0°C L1BH4 (1.15 ml, 2.OM en THF) se agrega en forma de gotas a una soluciOn 

15 del producto del ejemplo 51a (265 mg) en dietil Øter (10 ml). DespuØs de agitar a 

0° C durante 30 mm, agua (2 ml) y Æcido acØtico (2 ml, 10% en agua) se agregan. 

La capa de agua se separa y se extrae con diclorometano. La capa organica se 

S 
lava con agua y soluciOn sauna, se separa, se seca (Mg804), se filtra y se 

concentra in vacuo. Rendimiento: 205 mg. 

20 

(c). 2-Clorometil- I -metanosulfonil- I H-pirrol 

Al cloruro de metanosulfonilo a 0°C (136 p1) se agrega en forma de gotas a una 

soluciOn del producto del ejemplo 51b (205 mg) y DIPEA (307 p1) en diclorometano 

25 (6 ml). Luego se agita durante 30 mm, la mezcla de reacciOn se diluye con 

diclorometano (30 ml) y se lava con ice agua (30 ml), 10% HCI (30 I) y sat. 
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NaHCO3. La capa orgÆnica se separa, se seca (MgSO4), se fdtra y se concentrai 

vacuo. Rendimiento: 252 mg. 

(d). 443 -Bromo-5-etoxi-4-( I -metanosulfonhl- I 11-oirrol-2-ilmetoxi)-fendl -2- metil-5-

5 oxo-7-prop11-1 .4,5.6.78-hexahidro-auinolina-3-carbOflitrilO 

Alquilaciôn del producto del ejemplo 30a (539 mg) con el producto del ejemplo 51c 

(252 mg) se desarrolla de acuerdo con el mØtodo descrito en el ejemplo Ia. El 

residuo se purifica por HPLC preparativo (40 -+ 100% acetonitrilo). Rendimiento: 

10 363 mg. MS-ESI: [M+] = 602.41604.4; HPLC anal: Ta= 15.53 mm (diasti), Ta= 

15,99 mm (dlast2) (mØtodo 1). Indice Diast: 11:1 

Ejemplo 52 

15 N-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-ProPil-1, 4, 5, 6, 7,8-hexahidro-quflolin-4-

il)-6-etoxi-fenil]-2-nitro-benzamida 

� 
(a). 3 -Etoxi-4-nitro-benzaldehldo 

20 A 200 C yodoetano (3.78 g) se agrega a una suspension de K2CO3 (1.09 9) y 3-

hidroxi-4-nitro-benzaldehldo (1.0 g) en DMF (5 ml). La mezcla de reacciOn se agita 

a 700 C durante 18 h, se vierte en agua y luego se extrae con acetato de etilo. Las 

fases orgÆnicas se combinan, Se seca (Mg804) y se concentra in vacuo. El 

producto del titulo as obtiene como un sOlido amarillo. Rendimiento: 1.17 g. MS-

25 ESl:(M+H]196. 
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(b). 4-(3-Eto)i-4-nitro-feniD-2-rnetil-5-oxo-7-DroDil-1 .4.5,6j.8-hexahidro-ciuin- olina-

3-carbonitrilo 

El compuesto del titulo se obtiene anÆlogamente at ejemplo lb, partiendo del 

5 producto del ejemplo 52a (1.16 g), 3-aminocrotonttrilo (502 mg) y S-

propilciclohexano-1 3- diana (920mg). Rendimiento: 1.24 g. MS-ESI: [M+Hr = 396. 

(c). 4-(4-Amino-3-etoxi-fenil)-2-metiI-5-oxo-7-ropil-1 

puinotina-3-carbonftrilo 

�10 

El compuesto del titulo se obtiene anØlogamente al ejemplo 19c partiendo del 

producto del ejemplo 52b (1.2 g). Rendimiento: 1.1 g. MS-ESl: [M+Hr = 366. 

(d). 4-L4-Amino-3-bromo-5-etoxi-fenil)-2-metil-5-oxo-7-propil-1 4.56J.8-hexa-

15 h1dro-ouinolina-3-carbonitrilo 

A 00 C una soluciOn de bromo (56 p1) en diclorometano (5 ml) se agrega 

lentamente a una mezcla del producto del ejemplo 52c (365 mg) y acetato de 

sodio (89 mg) en Æcido acØtico (10 ml) y diclorometano (5 ml). La mezcla de 

20 reacción se agita a 00 C durante I h, se vierte en agua y luego se extras, con 

25 

diclorometano. Las fases organicas se combinan, se secan 
(MgSO4) y se 

concentran in vacuo. El compuesto del titulo se obtiene despuØs de cromatografla 

de columna flash (gel de Silica, acetato de etiloffieptano (1/4, v/v)1 Rf = 0.55). 

Rendimiento: 1.17 g. MS-ESI: [M+H]  = 444/446. 

(e). N-f2-Bromo-4-(3-ciano2-metil-5-oxo-7-DropiI-1.4.5.6.7.8-hexahidro-quinolin- 4-

il)-5-etoxi-fenill-2-nitro-benzamida 
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Al cloruro de 2-nitro-benzoilo a 200 C (125 mg) se agrega lentamente a una 

solución del producto del ejemplo 52d (200 mg) y N,N-dimetilanilina (172 pi) en 

THF (5 ml). La mezcla de reacciOn se agita a 20° C hasta conversion total y luego 

5 se vierte en sat. NaHCO3 y se extrae con acetato de etilo. Las fases organicas se 

combinan, se secan (Mg804) y se concentran in vacuo. El compuesto del tltulo se 

obtiene mediante recristahzaciOn de acetonitrilo. Rendimiento: 37 mg. MS-ESl: 

[M+Hj 593/595; HPLC anal.: Ta= 17.98 mm (mtodo 1). 

� 
10 Ejemplo 53 

443 -Bromo-5-etpxi-4-( I -trifluorometanosulfonil- I H-pirrOl-2-ilmetoxi)-fenill - 2-

metil-5-oxo-7-DroDil-t&5.6.7.8-hexahidro-auinolina-3-carbonftrilo 

15 (a). I -Trifluprometanosuifonil- IH-pirrol-2-carbaldeh (do 

A -78°C y bajo una atmOsfera de nitrogeno, anhidrido trifluorometanosulfOnico (3.2 

ml) se ägrega en forma de gotas a una soluciOn de pirrol-2-carboxialdehldo (1 g) y 

DIPEA (3.67 ml) en diclorometano (100 ml). Luego se agita durante 5 min a -780C, 

20 la mezcla de reacciOn se vierte en sat. NaHCO3 (200 ml) y se extrae con 

diclorometano. La capa organica se separa, se lava con ague, se seca (MgSO4), 

se filtra y se concentra in vacuo. El residuo se cromatografla en gel de silice en 

acetato de etiloffieptano =. 211 (vlv) como el eluyente. Rendimiento: 675 mg. 

25 (b). LI -Trifluorometanosulfonil- I H-pirrol-2-il-metanol 



5 
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It 

El compuesto del titulo se obtiene anÆlogamente at ejemplo 51 b partiendo del 

producto del ejemplo 53a (300 mg). Rendimiento: 361 mg 

(c). 2-Clorometil- I -trifluorometanosulfonil- I H-virrol 

El compuesto del titulo Se obtiene anÆlogamente al ejemplo 51c partiendo del 

producto del ejemplo 53b (361 mg). Rendimiento: 391 mg 

(d). 3-Bromo-5-etoxi-4-(1 -trifluorometanosulfonil-1 H-pirrol-2-itmetoxi)-benzal-

40 10 dehido 

La Alquilaciôn de 3-bromo-5-etoxi-4-hidroxi benzaldehldo (387 mg) con el producto 

del ejemplo 53c (391 mg) se desarrolla de acuerdo con el mØtodo descrito en el 

ejemplo Ia. El residuo se cromatografia en gel de silice en acetato de etilo/heptano 

15 = 3/1 (v/v) como el eluyente. Rendimiento: 208 mg. MS-ESI: [M+q]+ = 456.2/458.2 

(e). 443-Bromo-5-etoxi-4-(1 -tnfluorometanosulfonit-1 H-pirrol-2-ilmetoxi)- fenill-2-

metil-5-oxo-7-propil-1 .4,5.6J8-hexahidro-puinolina-3-carbonitnlo 

20 El compuesto del titulo se obtiene anÆlogamente at ejemplo lb partiendo del 

25 

producto del ejemplo 53d (208 mg). El residuo se’  purifica por HPLC preparativo 

(20 -), 100% acetonitrilo). Rendimiento: 166 mg. MS-ESI: [M+r] = 656.2/658.2; 

HPLC anal.: Ta= 23.99 mm (diastl), Ta= 24.47 (diast.2) (mØtodo 1). Indice Diast: 

5:1. 

Ejemplo 54 
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4-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-ProPil-1 4,5.6.7.8-hexahidro-auinolin-4-il)-6-

etoxi-fenoximetifl-N-metil-benzamidina 

(a). 443-Bromo.-4-(4-ciano-benciloxi)-5-etoxi4enill-2-metil-5-oxo-7-ProDil- 1.4.5. 

5 6.78-hexahidro-quinolina-3-carbonitrilo 

La Alquilaciôn del producto del ejemplo 30a (2.5 g) con a-bromo-p-tolunitnlo (1.21 

g) se desarroila de acuerdo con el mØtodo descrito en el ejemplo 30b. La mezcla 

de reacción se vierte en agua y se filtra sobre decalita. El residuo se lava con agua 

10 en diclorometano. La capa orgØnica se separa, se lava con agua y solución sauna, 

se seca (Mg804, se filtra y se concentra in vacuo. El residuo se cromatografla en 

gel de suilce en acetato de etilo/heptano = 311 (v/v) como el eluyente. Rendimiento: 

2.6 g. MS-ESI: [M+H]4 = 560/562 

15 (b). ester de etilo de Æcido 4-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-Dropil-

1 .4.5,6.7.8-hexahidro-puinolin- 4-ii)-6-etoxi-fenoximetill-benzimidico 

. HCI (g) se burbujea a travØs de una solución del producto del ejemplo 54a (1.5 g) 

en etanol (10 ml) durante 2 h. DespuØs de la adición al agitar durante 2 h, la 

20 mezcla de reacción se concentra in vacuo. Rendirniento: 1.62 g. 

(c). 4-12-Brornp-4-(3-ciano-2-rnetil-5-oxo-7-propil-1 .4.5,6.7,8-hexahidro-puinolin- 4-

il)-6-etoxi-fenoximetifl-Nmetil-benzamidina 

25 Una mezcla del producto del ejemplo 54b (180 mg), metilamina (126 p1, 8 M en 

EtOH) y trietilamina (126 p1) en etanol (1 ml) se agita durante 54 h. La mezcla de 

reacción  se concentra in vacuo. El residuo se purifica por HPLC preparativo (10 



5 

10 

15 
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90% acetonitrilo. 0.1% de TFA). Rendimiento: 56.5 mg (como sal TFA). MSESl: 

[M+H]  = 591/593; HPLC anal.: Ta= 17.8 mm (mØtodo 4). 

Ejemplo 55 

Ester de terc-butilo de Æcido 2-12-Bromo-4-t3ciano-2-metil-5-oxo-7-DroDil-

I .4.5.6J.8-hexahidro-puinolin-4-iU-6-etoxi-fenoximetill -pirrol- I -carboxilico 

(a). ester terc-butilo de Æcido 2-Formil-pirrol-1-carboxIlico 

Bocilaciôn de pirrol-2-carboxialdehldo (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 

mØtodo descrito en el ejemplo 51a. El residuo se cromatografla en gel de silice en 

acetato de etilo/heptano = 2/1 (v/v) como el eluyente. Rendimiento: 196.2 mg. 

(b). ester terc-butilo de Æcido 2-Hidroximetil-oirrol-1 -carboxilico 

ReducciOn del producto del ejemplo 55a (500 mg) con LiBH4 se desarrolla de 

acuerdo con el mØtodo descrito en el ejemplo 51b. El residuo se cromatografla en 

20 gel de silice en acetato de etilo/heptano = 2/1 (v/v) como el eluyente. Rendimiento: 

350 Mg. 

(c). ester terc-butilo de Æcido 2-Metanosulfoniloximetil-oirrol-1 -carboxilico 

25 La SulfonilaciOn del producto del ejemplo 55b (350 mg) con cloruro de 

metanosulfonilo (210 p1) se desarrolla de acuerdo con el mØtodo descrito en el 

ejemplo 51c. La mezcla de reacciOn se lava con agua, sat. NaHCO3 y soluciOn 



WO 2006/117368 98 ?CT/EP2006/061 972 

5 

10 

15 

20 

25 

i1v 
sauna. La capa orgÆnica se separa, se seca (MgSO4), se filtra y se concentra in 

vacuo. Rendimlento: 487 mg. 

(d). ester terc-butilo de Æcido 2-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-ProDiI-

I 14$.6.78-hexahidro-quinolln- 4-il)-6-etoxi-fenoximetill -pirrol- I -carboxilico 

La Alquilacion del producto del ejemplo 30a (787 mg) con el producto del ejemplo 

55c (487 mg) se desarrolla de acuerdo con el mØtodo descrito en el ejemplo Ia. El 

�residuo se purifica por HPLC preparativo (20 - 100% acetonitrilo). Rendimiento: 

61 mg. MS-ESI: [M+H] = 624.21626.2; HPLC anal: Ta= 29.35 mm diastl), Ta= 

29.70 mm (diast2) (mØtodo 2). Indlce Mast 4:1. 

Ejemplo 56 

4-43-Bromo-5-etoxi-4-1(piridin-3-ilmetij)-aminol-fenifl-2-metil-5-oxo-7- prooil-

I .4.5.6.7.8-hexahidro-auinolina-3-carbonitrilo 

A 20° C piridina-3-carbaldehido (210 p1) se agrega a una soluciôn del producto del 

ejemplo 52d (100 mg) y Acido acØtico (127 p1) en metanol (4 ml). La mezcla de 

reacciôn se agita a 20° C durante 16 h y luego se agrega NaCNBH4 (142 mg). La 

reaeción 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 

CH3CN, 0.1% de TFA). Rendimiento: 27 mg (coma sal TFA). MS-Sl: [M+H] = 

535/537; HPLC anal.: Ta= 8.56 mm (mØtodo 2). 

Ejemplo 57 
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cr 

4-13-Bromo-5etoxi-4-(2-nitro-bencilamino)-fenhl1-2-metil-5-oxo-7-propil 1.4.5. 

6.7,8-hexahidro-quinolina-3-carbonitrilo 

El compuesto del titulo se obtiene anÆlogamente at ejemplo 56, partiendo de 2-

5 nitro- benzaldehtdo (1.93 g) y el producto del ejemplo 52d (570 mg). El residuo se 

purifica por HPLC preparativo (0�’90% de CH3CN). Rendimiento: 610 mg. MS-

ESJ: [M+H] = 579/581: HPLC: Ta= 24.35 mm (diasti), Ta= 24.85 mm (diast2) 

(mØtodo 2). Indice Diast: 9:1 (HPLC) 

10 EjemploS8 

N-(2412-Bromo-4-13-ciano-2-metil-5-oxo-7-łropil-t4.5.6.7.8-hexahidro-guinolin-  4-

iD-6-etoxi-fenilaminol-metiR-fenil)-metanosulfonamida 

15 (a) 4-14-(2-Arnino-bencdamino)-3-bromo-5-etoxi-fent1-2-metiI-5-oxo-7-jro- pyl-

I .4.5.61.8-hexahidro-ctuinolina-3-carbonitrito 

� 
El compuesto del titulo se obtiene anÆlogamente at 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.-jropil-1 .4.56.7.8-hexahidro-ciuin-

olin-4-ifl-6-etoxi-fenilaminol-metifl-feniD-metanosulfonamida 

El compuesto del titulo se obtiene anØlogamente at ejemplo 28, partiendo del 

25 producto del ejemplo 58a (130 mg) y cloruro de metanosutfonilo (20 p1). 

Rendimiento: 31 mg. MS-ESI: [M+H] = 627/629; HPLC anal.: Ta= 20.82 mm 

(diasti), Ta= 21.35 mm (diast2) (mØtodo 2). Indice Diast: 4:1 (HPLC) 
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ester de metilo de Æcido (34r2-Bromo-4-(3-ciano-2-metd-5-oxo-7-rrooil-1 .45.6.7,8-

hexahidro-puinolin-4-ifl-6-etoxi-fenhlaminol-metil}-fenil)-carbÆmico 

(a). 4-53-Bromo-5-etoxi-4-(3-nitro-bendllamino)-fenill-2-metil-5-oxo-7-DroDil- 1.4.5. 

67,8-hexahidro-quinolina-3-carbonftrilo 

El compuesto del titulo se obtiene anÆtogamente at ejemplo 56, partiendo de 3-

nitro- benzaldehido (1.93 g) y el producto del ejemplo 52d (570 mg). Rendimiento: 

630 mg. MS- ESI: [MH-H] = 579/581; HPLC anal.: Ta= 23.91 mm (diastl), Ta= 

24.32 mm (diast2) (mØtodo T). Indice Diast: 6:1 (HPLC) 

(b). 4-f4-(3-Amino-bencilamino-3-bromo-5-etoxi-fenH1 -2-metil-5-oxo-7-pro- pit-

I .4.5.62,8-hexahidro-auinolina-3-carbonitrilo 

El compuesto del titulo se obtiene anÆlogamente at ejemplo 19c, partiendo del 

producto del ejemplo 59a (570 mg). Rendimiento: 510 mg. [MH-H] = 549/551. 

(C). ester de metilo de âcido L3-{12-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-

I .4.5,6,7.8-hexahidro-quin- olin-4-ii)-6-etoxi-fendaminol-metil}-fenill-carbÆmico 

El compuesto del titulo se obtiene anØlogamente al ejemplo 25, partiendo del 

producto del ejemplo 59b (130 mg) y metilcloroformato (24 p1). Rendimiento: 29 

mg. MS-ESI: [MH-H] = 607/609; HPLC anal: Ta= 17.89 mm (mØtodo 2). Ejemplo 

60 
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comDuesto con Æcido clorhIdrico 2-r2-Bromo-4(3-ciano-2-metil-5-oxo-7.propll-

I ,4.5,6J.8-hexahidro-uinolin-4-il)-6-etoxi-fenoximetiii-benzamidina; 

5 (a). 4-13-Bromo-4-(2-cano-bencilox)-5-etox-fenil1 -2-metil-5-oxo-7-propil- 1.45, 

6.78-hexahidro-quinolina-3-carbonitrHo 

La Alquilacion del producto del ejemplo 30a (2.5 g) con a-bromo-o-tolunitrilo (1.21 

g) se desarrolla de acuerdo con el mØtodo descrito en el ejemplo 54a. 

S 10 Rendirniento: 2.44 g. MS- ESI: [MH-H]’ = 560/562 

(b.) compuesto con ªcido clorhidrico 2-12-Bromo-4-(3-ciano-2-metll-5-oxo-7-propil-

I 14.5A7.8-hexahidro-guinolin- 4-ii)-6-etoxi-fenoximetifl-benzamidina: 

15 HCI (g) se burbujea a travØs de una soluciOn del producto del ejemplo 60a (200 

mg) en etanol (1 ml) durante I h. DespuØs de la adiciôn al agitar durante 2 

semanas, la mezcla de reacción se concentra in vacuo. El residuo se disuelve en 

� 
etanol y NH40Ac (83 mg) se agrega. Luego se agita durante 18 h, la mezcla de 

reacción se concentra in vacuo. El residuo se cromatografia en gel de silice en 

20 acetato de etilo/heptano = 1/I (v/v) como el eluyente. Rendimiento: 17.4 mg (HCI-

salt). MS-ESI: [M+H] = 577/579; HPLC anal.: Ta= 16.8 mm (diastl) (mØtodo 4). 

Ejemplo 61 

25 44-Bromo-5-etoxi-443-(fmino-morfolin-4-il-metifl-benciIoxil-feniI}-2- metil-5-oxo-7-

prooil-1 ,4,56.78-hexahidro-Quinolina-3-carbonitrilo 
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(a). 4-3-Bromo-4(3-ciano-benciloxi)-5-etoxi-fenifl-2-metil-5-oxo-7-propil- 1,4& 

6.7.8-hexahidro-auinolina-3-carbonitrilo 

Alqullacion del producto del ejemplo 30a (2.5 g) con a-bromo-m-tolunitrilo (1.21 g) 

5 se desarrolla de acuerdo con el mØtOdo descrito en el ejemplo 54a. Rendimiento: 

10 

2.6 g. MS- ESI: [M+H]4 =560/562 

(b). ester de etilo �de Øcido 3-[2-Bromo.4-(3-ciano-2-metil-5-oxo-7-propi1-

I .4.5.6J.8-hexahidroctuinofln- 4-ii)-6-etoxl-fenoximetifl-benzimidico 

El compuesto del tftulo Se prepara anÆlogamente al ejemplo 54b, partiendo del 

producto del ejemplo 61a (1.5 g). Rendimiento: 1.62 g. 

(c). 4.{3-Brorn-5-etoxi-4-13-(imino-morfolin-4il-metib-benciloxil-fenil}-2- metll-5-

15 oxo-7-łro2il-1 .4.5.67,8-hexahidro.auinolina-3-carbonthilo 

20 

25 

El compuesto del titulo se prepara anØlogamente al ejemplo 54c, partiendo del 

producto del ejemplo 61b (180 mg) y morfolina (77.8 mg). Rendimiento: 88.7 mg 

(como sat TFA). MS-ESI: [M+H]  = 6471649; HPLC anal.: Ta= 17.7 mm (m6todo4). 

Ejemplo 62 

443-Bromo-4-12-(ciclooropilmetff-amino)-benciloxil-5-etoxi-feniR-2-metil- 5-oxo-7-

propil-1 .4.56J. 8-hexahidro-auinona-3-carbonithlo 

(a). N42-12-Bromo-443-ciano-2-rnetil-5-oxo-7-łrooil-,1  .4,5.6J.8-hpxahidro-ciuin-

olin-4-ifl-6-etoxi-fefloximetili-fenil}-2,4-dinitro-bencenosulfonarflida 
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2,4-Dinitro-bencenosulfonilo cloruro (3.2 g) y piridina (3.8 ml) se agregan a una 

solución del producto del ejemplo I 9c (5 g) en diclorometano (30 ml). DespuØs de 

agitar durante 3 h, la mezcla de reacción se vierte en agua y se acidifica con 2N 

5 HCI. La capa orgÆnica se separa y se lava con sat. NaHCO3 y solución sauna. La 

capa orgÆnica se separa, se seca (MgSO4), se filtra y se concentra in vacuo. El 

residuo se cromatografla en gel de sIlice en acetato de etilo/heptano = 1/2 (v/v) 

como el eluyente. Rendimiento: 5 g. MS-ESI: [M+H] = 780.2/782.2 

� 
10 (b). N42-[2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1 

olin-4-il)-6-etoxi-fenoximetill-fenifl-N-ciclopropilmetil-2 .4-dinitro-

bencenosulfonamida 

Di;soproplazodicarboxilato (102 p1) se agrega en forma de gotas a una solución 

15 del producto del ejemplo 62a (200 mg), ciclopropanometanol (38.2 mg) y 

20 

trifenilfosfina (134 mg) en THF (6 ml). Luego se agita durante 10 mm, la mezcla de 

reacción se concentra in vacuo. El residuo se cromatografla 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). 443-Bromo-442-(cicloDroDilmetil-amino)-benciloxil-5-etoxi-fenifl-2- metil-5-oxo-

7-rropil-1,4,5.6.7.8-hexahidro-quinolina-3-carbonitrilo 

Una mezcla del producto del ejemplo 62b (158 mg) y propilamina (200 p1) en 

25 diclorometano (10 ml) se agita durante I h. La mezcla de reacción se concentra in 

vacuo y el residuo se purifica por HPLC preparativo (10-90% de CH3CN). 
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Rendimiento: 72 mg. MS-ESL (M+HJ = 604.4/606.4; HPLC anal: Ta= 218 mm 

(diasti), Ta= 22.39 mm (diast2) (mØtodo 1). Indice Diast: 6:1 

Ejemplo 63 

4-13-Bromo-5-etoxi4-F2-(3-metil-butilamino)-benciloxil-fenill-2-metll-5- oxo-7-

prołil 1,4. 5.6,7.8-hexahidro-puinolina-3-carbonitrilo 

(a). N42-12-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1 ,4.5.6,7,8-hexahidro-ctujp-

olin-4-il)-6-etoxi-fenoximetifl-fenifl-N-(3-metil-butil)-Z4-dinitro- bencenosulfonamida 

El compuesto del titulo se obtiene anÆlogamente al ejemplo 62b, partiendo del 

producto del ejemplo 62a (200 mg) y isoamilalcohol (56 p1). Rendimiento: 205 mg. 

MS-ESI: [M+H] = 850.4/852.4 

(b). 4-(3-Bromo-5-etoxi-4-r2-(3-metil-butilamino)-benciloxil-fenifl-2-metil- 5-oxo-7- 

prołll-1 4.5.6,7,8-hexahidro-auinolina-3-carbonittilo 

El compuesto del titulo se prepara anÆlogamente 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 mm (diasti), Ta= 24.05 mm (diast2) (mØtodo 

5). Indice Diast: 5:1 

Ejamplo 64 

Ester de metilo de Æcido {242-Bromo-6-eioxi-(2-metil-3-nitro-5-oxo-7-proDil-

1.4,5 .6,7.8-hexahidro- guinolin-4-iI)-fenoximetill-fenifl-carbâmico  
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(a). I -Nitro-propan-2-ona 

105 PCTP2006/06 1972 

\c1 

A 0° C hidruro de sodlo (60 % dispersion en aceite) (1.28 9) se agrega a una 

soiuciOn de nitrometano (1.95 g) en THF (25 ml). La mezcla de reacciOn se agita a 

200 C durante 30 minutos y luego se adiciona a una soluciOn de 1-pirazol-1-il-

etanona (2.72 g) en THF (25 ml). La mezcla de reacciOn se agita a 60° C durante 

18 h. El s6 lido formado se filtra, se disuelve en agua (50 ml), se acidffica a pH=3 

con I M HCI y luego se extrae varias veces con acetato de etilo. Las fases 

orgânicas combinadas se secan (MgSO4) y se concentran. El producto del tftulo se 

obtiene como un aceite amarillo. Rendimiento: 2.47 g. 

(b). I -Metil-2-nitro-vinilamlna 

Una mezcla del producto del ejemplo Ma (1.6 g) y NH40Ac (1.3 g) en tolueno (25 

ml) se calienta bajo reflujo durante 18 h con remociOn azeotrOpica de agua 

utilizando un aparato Dean-Stark. La mezcla de reacciOn se concentra in vacuo y 

se cromatografia en gel de silica en acetato de etilo/heptano = 211 como el 

efuyente. Rendimiento: 10.7 g 

(c). ester de metilo de Æcido (2-Hidroximetil-fenhl)-carbÆmico 

La reacciOn de aminobencilalcohol (3 g) con metilcloroformato (1.9 ml) en la 

presencia de DIPEA (12.8 ml) se desarrolla de acuerdo con el mØtodo descrito en 

25 el ejemplo 22. El residuo se cromatografla en gel de silice en 

diclorometano/acetato de etilo = 25/1 como el eluyente. Rendimiento: 4.19 g. 
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(d). ester de metilo de Æcido (2-Clorometil-fenifl-carb6mico 

El cornpuesto del tJtulo se prepara anâlogamente al ejemplo 48b partiendo del 

producto del ejemplo 64c (4.19 g) y cloruro de tionilo (10 ml). Rendimiento: 1.98g. 

(e). ester de metito de Æcldo 1242-Bromo-6-etoxi-4-formil-fenoximetil)7fenhll 

carbÆmico 

La Alquitacion de 3-bromo-5-etoxi-4-hidroxi benzatdehido (614 mg) con el producto 

del ejemplo 64d (500 mg) se desarrolla de acuerdo con el metodo descrito en el 

ejemplo lb. Rendimiento: 845 mg. 

(4. ester. de metilo de Æcido 2-12-Bromo-6-etoxi-4-12-metil-3-nitro-5-oxp-7-propll-

j,4.5.6.7.8-hexahidro- puinolin-4-lJi4enoximetill-fenifl -ca.rbârnico 

La reacciôn 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 

mØtodo descrito en el ejemplo lb. El residuo se purifica por HPLC preparativo (10 - 

> 90% acetonitrilo). Rendimiento: 75 mg. MS-ESI: [M+HJ = 628/630; HPLC anal: 

Ta= 26.22 mm (diasti), Ta= 26.67 mm (diast2). (mØtodo 2). Indice Diast: 4: 1 

Ejemplo 65 

4-r3 -Bromo-5-etoxi-4-Q -Mgtoxi-Ienciloxi-feniEl -2-metil-3nitro-7-oroDil- 4.6.7.8-

25 tetralidro-1 H-auinolin-5-Ona 
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cH 
(a). 4-(3-Bromo-5-etoxM-hidroxi-fenhl)-2-metil-3-flitro-7-proDil-4.6J.8-tetra- hidro-

I H-puinolin-5-ona 

La reacción del producto del ejemplo 64b (1 g) con 3-bromo-5-etoxi-4-hidroxi 

5 benzaldehldo (2.57 g) y 5-propilciclohexano-1 ,3-diona (1.61 g) se desarrolla de 

acuerdo con el mØtodo descrito en el ejemplo lb. El residuo se recristaliza con 

diclorometano. Rendimiento: 2.8 g. MS-ES1: [M+q] = 465/467 

(b). 443 -Bromo-5-etoxi-4(3 -metoxi-benciloxi)-fenill -2-metil-3-nitro-7prO- pyf-

10 4.6.7.8-tetrahidro-lH-auinolin-5-ona 

El compuesto del tltulo se obtiene anâlogamente 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+] = 5541556; HPLC anal.: Ta= 27.18 mm 

15 (diastl), Ta= 27.61 mm (diast2) (mØtodo 2). Indice Diast: 1: 1 

Ejemplo 66 

443 -Bromp-5-etoxi-4-(2-metil4iazol-4-ilmetoxi)-fenill -2-metil-3-nitro-7- propil-

20 4.6j,8-tetrahidro-1 H-nuinolin-5-ona 

El compuesto del titulo se obtiene anÆlogamente al ejemplo 30b, partiendo de A-

clorometil-2-metil-tiazol (37 mg) y el producto del ejemplo 65a (100 mg). 

Rendimiento: 27 mg. MS-ESl: [M+nr = 574/576; HPLC anal: Ta= 22.01 mm 

25 (diast), Ta= 22.50 
mm 

(diast2) (mØtodo 2). Indice Diast: 1:1 

Ejemplo 67 
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La Saponilicación del producto del ejemplo 68a (230 mg) se desarrolla de acuerdo 

con el mºtodo descnto en el ejemplo 6c. Rendimiento: 166 mg. MS-ESI: [M+H] = 

6091611; HPLC anal: Ta= 19.32 mm. 

5 Ejemplo69 

N-(34r2-Bromo-4-(3-ciano-2-metil-5-oxo-7-prołil-1  .4.5.6,7.8-hexahidro-quinolin- 4-

iI)-6-etoxi-fenitaminol-metifl-łiridin-241)-metanOsulfonamida  

10 (a). N-(3-Ciano-piridin-2-ii)-metanosulfonamida 

Una mezcla de 2-cloro-nicotinonitrilo (2 g), H2NS02Me (1.73 g) y K2CO3 (4.44 g) 

en DMF (100 ml) se agita a 1000 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 

15 solucidn 
sauna. La capa orgÆnica se separa, se seca (MgSO4), se filtra y se 

concentra in vacuo. El residuo so cromatografla en gel de sllice en 

diclorometano/metanol = 98/2 (vlv) como el eluyente. Rendimiento: 1.32 g. MS-

ESE [M+H] = 198.2 

20 (b). N-(3 -Formil-piridin-2ifl-metanosulfonamida 

Raney nIkel (2.64 ml, 59% suspension en agua) se agrega a una soluciOn del 

producto del ejemplo 69a (1.32 g) en Æcido fOrmlco (55 ml). DespuØs de agitar a 

1000 C durante 3 h, la mezcla de reacciOn se filtra sobre decalita y se lava con 

25 Æcldo formico. DespuØs de concentraciOn del tiltrado, el residuo se disuelve en 

acetato de etilo y se lava con sat. NaHCO3 y soluciOn sauna. La capa orgÆnica se 

separa, so seca (MgSO4), se filtra y se concentra in vacuo. El residuo se 
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cromatografla on gel do sifice en acetato de etilo/heptano = 2/1 (v/v) como el 

eluyente. Rendimiento: 461 mg. MS-ESl: [M+H] = 201.2 

(c) N-(3-1T2-Bromo-4-(3-ciano-2-metil-5-oxo-7-prOOil-1 .4.5.6.78-hexahidro-auin-

5 olin-4-ii)-6-etoxi-fenilaminol-Inettfl-Diridin-2-il)-metanosulfonamida 

Una mezcla del producto del ejemplo 52d (200 mg), el producto del ejemplo 69b 

(99 mg) y Æcido acØtico (129 p1) en metanol (8 ml) so agita durante 18 h seguido 

por la adiciôn de NaCNBH3 (141 mg). Se continUa agitando durante otras 4 h. La 

10 mezcla do reacciôn so diluye con acetato de etilo y se lava con agua, sat. NaHCO3 

20 

y soluciôn sauna. La caps orgØnica so separa, se seca (MgSO4), so flitra y se 

concentra in vacuo. El residuo se purifica por HPLC preparativo (10-*90% do 

CH3CN). Rendimiento: 145 mg. MS-ESI; [M+H] 6281630; HPLC anal.: Ta= 10.77 

mm diastl), Ta= 11.17 mm (diast2) (mØtodo 2). Indice Diast: 9:1 

Ejemplo 10 

443 -Brom (2.5-dimetil-2H-oirazol-3-ilmetoxi-5-etoxi-fenil1 -2-metil-3- nitro-7- 

proDil-4.67,8-tetrahidro-1 Hauinolin5-ona 

(a). S -Clorometil- I . 3 -dimetil- H-Dirazol 

El compuesto del titulo so prepara anØlogamente al ejemplo 48b partiendo do (2,5-

dimetil-2H-pirazol-3-il)-metanol (778 mg) y cloruro de tionilo (2.35 ml). 

25 Rendimiento: 900 mg. 
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(b).4-13-Bromo-4-(2.5-dimetil-2H-Dirazol-3-itmetOXi)-5-etOXi-feflill-2-metil- 3-nitro-7-

rJroDil-4.6.7, 8-tetrahidro-1 H-puinolin-5-ona 

La Alquilaciôn del producto del ejemplo 65a (100 mg) con el producto del ejemplo 

5 ba (48 mg) se desarrolla de acuerdo con el mØtodo descrito en el ejemplo 30b. El 

residuo Se purifica por HPLC preparativo (10 -.-+ 90% .acetonitrilo). Rendimiento: 

77.3 mg. MS-ESL [M+r]+ = 573/575; HPLC anal: Ta= 20.14 mm (diasti), ’Ta= 

20.64 mm (diast2) (mØtodo 2). Indice Diast: 4:1 

10 Ejemplo 71 

N42-12-Sromo-4-13-ciano-2-metil-5-Oxo-7-oroDil-1 A.5.6J.8-hexahidro-auinolin- 4-

il)-6-etoxi-fenoximetill-5-trifluorometil-fenhll-metaflosulfoflamida 

15 (a). 443-Brgmg-5-etoxi-4-(2-nitro-4-trffluorometil-benciloxi)-fenhll-2-metil-5-. oxo-7- 

roDil-1.4,5.6..78-hexahidro-auinollna-3-carbonitro 

La Alquilacion del producto del ejemplo 30a (778 mg) con 1-clorometil-2-nitro-4-
- 

trifluorometil-benceno (419 mg) se desarrolla de acuerdo con el 
metodo 

descito 

20 en el ejemplo 30b. El residuo se cromatografla en gel de silica en acetato de 

etilo/heptano = 211 (v/v) como el eluyente. Rendimiento: 493.9 mg. MS-PSI: 

[M+H]4 = 648/650 

(b); 4-f4-(2-Arnino-4-trifluorometil-benciloxi)-3-bromo-5-etoxi-fenlil-2-metil- 5-oxo-7-

25 Oropil-1 .45618-hexahidro-auinolina-3-carbonhtriIo 



WO 2006/117368 112 PCT/EP2006/06 1972 

I 

La Reducción del producto del ejemplo ha (431 mg) con polvo de zinc (108 g) se 

desarrolla de acuerdo con el mØtodo descrito en el ejemplo 19c. Rendimiento: 400 

mg. MS-ESL [M+H] =618/620 

5 (c). N-242Bromo-4-(3-ciano-2-metil-5-oxO-7-PrOPil-1 .4.5,6.7 ,8hexahidro-ciuin-

olin-4-il)-6-etoxi-fenoximetil1-5-trifluOrOmetil-feflhl- di(metanosulfon)amida 

Una mezcla del producto del ejemplo 71c (120 mg), cloruro de metanosulfonilo 

(23 p1) y trietilamina (81 p1) en diclorometano (2 ml) se agita a 40° C durante 54 h. 

10 La mezcla de reacciôn se concentra in vacuo. Rendimiento: 150 mg (crude). ES!-

15 

MS: (M+HJ = 774/776 

(d). N4242-Bromo-4-(3-cjano-2-metjl-5-oxo-7-prop it-I ,4,5.6,7,8-hexahidrp-ctuin-

olin-4-il)-6-etoxi-fenoximetifl-5-trifluorometh-fenhl}-metanosu;fonamida 

Una mezcla del producto crudo de ejemplo 71c (150 mg) y 2M NaOH (1 ml) en 

dioxano (2 ml) se agita durante 18 h. La mezcla de reacciôn se acidiff ca con 0.5N 

HCI, se diiuye con acetato de etilo y se lava con sat. NaHCO3 y solución sauna. La 

capa orgÆnica se separa, se seca (Mg804, se filtra y se concentra in vacuo. El 

20 residuo se purifica por HPLC preparativo (10-90% de CH3CN). Rendimiento: 32.4 

mg. MS-ESI: [M+H]4 = 696/698; HPLC anal.: Ta= 26.7 
mm (diastl), Ta= 27.0 

mm 

(diast2) (mØtodo 1). Indice Diast: 1 :1 

25 

Ejemplo 72 

N4242Bromo..4AA4R7$V3...cjano2metml5..oxo7.proDjJ1 ,45,6,7,8-hexahidro-
jif 
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(a). (1 S)-N- r I -(4-Metoxi-fenil-etill -3-oxo-butiramida 

PCTIEP2006/061972 

A una soluciOn de (S)-1-(4-metoxi-fenil)-etlamina (25 g) en diclorometano (60 mL) 

5 se agrega TEA (20 g) y DMPA (200 mg). Luego una soluciôn de 4-metileno-

10 

oxetan-2-ona (16.7 g) en diclorometano (60 ml) se agrega durante un periodo de 

30 minutos y luego se agita a 200 C durante 18 h. La mezcla se lava con IM HCI, 

aq. NaHCO3 y aq. NaCl. La capa orgÆnica se seca (MgSO4), se filtra y se 

concentra in vacuo. Rendimiento: 39.8 g. MS-ESL [M+H] = 236 

(b). Æcido (IS)- 3-Amino-but-2-enoico 1144-metoxi-fenifl-etill -amida 

A una suspensiOn de (S)-N-[J-(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 

15 calienta durante 20 h a 1000 C en un sistema Dean Stark system. La mezcla se 

concentra in vacuo y el producto obtenido se utiliza sin purificaciOn adicional en la 

siguiente etapa de la reacción. 

(c). 4-(3-Brorno-5-etoxi-4-hidroxi-fenil)-2-metil-5-Qxo-7-Dropil-1 ,4,56.7J3-

20 hexahid.rg-Quinolina-3-carboxilico .Æcido (1 8)-fl -(4-metoxi-fenifl-etill-amida 

Una mezcla de Æcido (S)- 3-amino-but-2-enoico [I-(4-metoxi-fenil)-etil] -amida (10 

9), 3-bromo-5-etoxi-4-hidroxi-benzaldehldo (10.4 g) y S-propilciclohexario-1 H-

diona (6.5 g) en etanol (150 ml) se agita a 80°C durante 18 hr. La me;cla se 

25 concentra in vacuo. El residuo se disuelve en tolueno (100 ml) y diclorometano (50 

ml) y se evapora hasta formar un precipitado. El sôlido obtenido luego se cristaliza 

en EtOAc. Rendimiento: 12.9 g. MS-ESI: [M+H] = 597.4/599.4; HPLC anal. Ta= 
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16.70 (diast.l) .Ta= 17.55 (diast.2) Ta= 18.81 (diast.3) Ta= 19.74 (diast.4) (mØtodo 

7). Indice Diast�diast.1 :diast2 :diast3 :diast4 = 10:1:10:1. 

(d). Æcido (48. 7S)-4-(3-Bromo-5-etoxi-4-hidroxi-fenifl-2-metil-5-oxo-7-propil- 1.4.5. 

6.7.8-hexahidro-auinolina-3-carboxllico (1 S)-ri-(4-metoxi-fenil-etill- amda 

La mezcla de estereoisómeros obtenidos en el Ejemplo 72c tuego se separa 

mediante cromatografla de gel de silice en acetate de etilo/heptano 218 -> 0/1 (v/v) 

como el eluyente. Rendimiento: 2.6 g MS-ESI: [M+H] = 597.4/599.4; HPLC anal. 

Ta= 18.81 (diast.3) (mØtodo 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-guinolina-3-carbonitrilo 

Una soluclOn de Æcido (4S,7S)-4-(3-Bromo-5-etoxi-4-hidroxi-fenil)-2-metl-5-oxo-7-

propil-1 ,4,5,6,7 ,8-hexahidro-quinolina-3-carboxllico LI -(4-metoxi-fend)- etilj-amida 

(Ejemplo 72d, 1.43 g) se disuelve en TEA (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 trifuoroÆcido acØtico (0.95 g) se agregan en 

forma de gotas a 0°C durante 15 minutos. La reacción se agita durante 1 hr y la 

rnezcla de reacción se lava con agua (20 ml). La capa organica se seca (MgSO4), 

Se filtrà, 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/I (v/v) como 

el eluyente. Rendimiento: 777 mg. MS-ESI: [M+H] = 445.4.4/447.4 

(f). 4-Difluoro-2-nitro-fenjflmetanol 
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A uria solución de Æcido 4,5-difluoro-2-nitrobenz6ico (25.9 g) en THE (90 ml), se 

enfria a 00 �C, se adiciona cuidadosamente con complejo de borano-

tetrahidrourano (319 ml, IM en THE). DespuØs de la adición se completa, la 

mezcla se agita a 60°C durante 3 h. Metanol (150 ml) se agrega a la mezcla a 0°C 

5 y despuØs de 10 minutos la mezcla se concentra in vacua. El residuo se vierte en 

agua y se extrae con acetato de etilo. La capa orgÆnica se lava con sat. aq. NaCl, 

se seca (MgSO4), se filtra y se concentra in vacuo. Rendimiento: 24.1 g 

(g). (4R.7S)-4-F3-Bromo-4-(4.5-difluoro-2-nitro-benciloxi-5-etoxi-fenhI1-2- metil-5-

10 oxo-7-prołil-1 ,4,5.6j8-hexahidro-guinoIina-3-carbonitriIo 

una mezcla de (4,5-difluoro-2-nitro-fenil)-metanol (Ejemplo 72f, 5.1 g), (4R, 78)-

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 par 

15 trifenhlfosfina (13.5 g, 3 mmol/g cargado) en THF (500 ml), se enfria a 0°C, se 

20 

agrega dilsopropilo azodicarboxilato (DIAD) (5.3 ml). DespuŁs de 1.5 h, la mezcla 

se filtra y el filtrado se concentra in vacuo. El residuo se purifica par cromatografia 

de gel de silice gel en acetato de etilo/heptano 4/1 -’ 2/3 (vlv) como el eluyente. 

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

(h). (4R,7$)-4-f4-F2-Amino-4.5-difluoro-benciloxil)-3-bromo-5-etoxi-fenill-2- metil-5-

oxo-7-propil-1 ,4,5,6,7.8-hexahidro-auinolina-3-càrbonitrilo 

Una soluciôn de (4R,7S)-4-[3-Bromo-4-(4,5-difluoro-2-nitro-benciloxi)-5-etoxi-

25 fen il]-2-metil-5-oxo-7-propil-1 ,4, 5,6,7,8-hexahidro-quinolina-3-carbonitrilo (Ejemplo 

72 g, 10.6 g) y Æcido acØtico (19.6 I) en THE (400 ml) se enfria a 00 C. Polvo de 

zinc (27.6 g) se agrega en porciones bajo agitación vigorosa. La mezcla se agita 
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bq 
durante 2 h a 0°C y luego se filtra. Los sOlidos se lavan con diclorometano y los 

filtrados combinados se lavan con sat. aq. NaHCO3. La capa orgªnica se seca 

(MgSO4, se filtra y se concentra in vacuo. Rendimiento: 10.9 g. MS-ESI: [M+H] = 

586.05/588.05 

(1). N, N-{2-12-Bromo-4-((4R.7SV3-ciano-2-metil-5-oxo-7-propil-1 

heahidro-puinoIin-4-il)-6-etoxi-fenoximetiI1-4,5-difluoro-feniI1-

bismetanosulfonamida 

10 Una soluciOn de (4R , 7S)-4-[4-(2-Amino-4,5-difluoro-benciloxi)-3-bromo-5-etoxi-

fenill-2-metil-5-oxo-7-propil- 1,415,6,7 ,8-hexahidro-quinolina-3-carbonitrilo (Ejemplo 

72 h, 10.99) 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 Æcido clorhidrico y se extrae con diclorometano. La 

15 capa orgânica se lava con sat. aq. NH4CI, se seca (MgSO4, se filtra y se 

concentra in vacuo. El residuo se purifica por cromatografla de gel de silice gel en 

acetato de etilo/heptano 7/3 - 2/5 (v/v) coma el eluyente. Rendimiento: 11. 0g. 

MS-ESI: [M+HJ = 742.08/744.08 

20 (j). N424L2Bromo-4-((4RJ$)-3-ciano-2-metil-5-oxo-7-prołil-1  .4,5.6,7,8- hexahidro-

puinglin-4-il)-6-etoxi-fenoximetifl-4.5-difluoro-fenill- meta nosulfonamida 

N, N-(2-[2-Bromo-4-((4R ,7S)-3-ciano-2-metil-5-oxo-7-propil- 1,415,6,7,8- hexahidro-

quinoIin-4-il)-6-etoxi-fenoximetiI-4,5-difluoro-fenhI}- bismetanosulfonamida 

25 (Ejemplo 72 i, 11.0 g) se disuelve en dioxano (190 ml) y se trata con 2N NaOH (80 

ml). DespuØs de 2 h la mezcla se apaga con 2N Æcido clorhidrico y se extrae con 

acetato de etilo. La capa organica se lava con sat. aq. NH4CI, se seca (MgSO4), Se 
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filtra y se concentra in vacuo. El residuo se purifica por cromatografia de gel de 

silice gel en tolueno/acetoria 1/0 -+ 3/1 (v/v) coma el eluyente. Rendimiento: 7.98 

g. MS-ESI: [M+H] = 664.06/666.06; HPLC anal. Ta= 17.18 mm (mØtodo 8) Pureza 

quiral: 99.2% (levorotatorio o -) (mØtodo 9) 

Ejemplo 73 

Actividad aqonistica de los comłuestos en el receptor FSH humano expresado en 

cØlulas CHO 

Se ensaya la actividad agonista de los compuestos en el receptor FSH humano en 

cØlulas de Ovario de Hamster Chino (CHO) establemente transfectadas con el 

receptor FSH humano y cotransfectadas con elemento (CRE)Ipromotor sensible 

cAMP que dirige la expresión de un gen reportero de luciferasa de luciØrnaga. La 

15 uniOn del ligando al receptor FSH acoplado a Gs resultarÆ en un incremento de 

cAMP, que a su vez inducirÆ una transactivaciOn incrementada de la construcciOn 

indicadora de luciferasa. La actividad lusiferasa se cuantilica utilizando un 

contador de luminiscencia. Los compuestos se ensayan en el rango de 

concer*itraciOn 0.1 nM a 10 pM. Este ensayo se utiliza para determinar el valor 

20 EC50 (concentración de compuestos de ensayo que originan estimulaciOn de 

mitad-mÆxima (50%)) y la eficacia de los compuestos comparados con un FSH 

humano recombinante. durante esto, se utiliza el software XL/it (Excel version 2.0, 

built 30, ID Business Solutions Limited). 

25 Los compuestos de todos los ejemplos tieflen una actividad (EC50) 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 

EC50 de menos de 10 M. 
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REIVINDICACIONES 

PCT/EP2006/06 1972 

Un derivado de 4-fenil-5-oxo-I ,4,5,6,7,8-hexahidroquinolina de acuerdo con 

la Formula I, 

Fórmula 

o una sal farmacØuticamente aceptable de estos, en donde 

R1 es aiquilo (CI -6), aiquenilo (C2-6) 0 alquinilo (C2-6); 

R2, R3 son independientemente halOgeno, aiquilo (Cl-4), alquenilo (C2-4), 

aiquinhlo (C2-4), alcoxi (C1-4), aiquenhloxi (34C) 0 alquiniloxi (C3-4); R4 es 

fenilo o (2-50) heteroarilo, ambos sustituidos con R7 y opcionalmente 

sustituido en el anillo (hetero)aromâtico con uno o mâs sustituyentes 

seleccionados de hidroxi, amino, halOgeno, nitro, trifluorometilo, ciano, 

alquilo (C1-4), alcoxi (C1-4) , alquiltio (C1-4) y (di)alquilo amino (CI -4); R7 

es H, alquiltio (C1-4), aiquilsulfonilo (C1-4), (di)alquilo amino (Cl-4), R8R9-

2mino, R10R1 1-aminocarbonilo, R12R13 -aminoalquilo  (Cl -4)carbonilamino, 

R14R15- aminoalquilo (C1-4), R16-oxi, R11R18-aminocarbonil(l -4C)alcoxi, R19-

oxi(1 -4C)alquilo, R19-oxicarbonilalquilo (C1-4), R20R21-aminosulfonilo, R20-
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oxisulfonilo, amino iminometilo, (di)alquilo amino (Cl -4)iminometilo o (2-

6C)- heterocicloalquiliminometilo, trifluorometilsulfoniJ; R23-oxicarbonilo, A23_ 

carboniloo R23R24-aminocarbonhl; R8 es H o aiquilo (Cl-4); 

5 R9 es aiquilsulfonilo (Cl-4), aiquilcarbonilo (1-6C), aiquenilo (C2-

6)carbonilo, (2-6C)- aiquinilcarbonilo, cicloalquilo (C3-6)carbonilo, 

cicloalquilo (C3-6)alquilo (Cl-4)- carbonilo, alcoxicarbonilo (Cl-4), 

aiqueniloxi (3-4C)carbonilo, aiquiniloxi (C3-4)- carbonilo, (di)alquilo amino 

(Cl -4)carbonUo, heterocic(oalquilo (C2-6)carbonilo, (5-8C)alqudo, 

10 cicloalquilo (C3-6), cicloalquilo (C3-6)alquilo (Cl-4), (di)alquilo (Cl-4)-

amino(2-4C)alquilo, heterocictoalquilo (C2-6)(2-4C)alquilo 0 fenhlcarborillo, 

fenilsulfonhto, feriil( I -4C)alcoxialquilo (Cl -4)carbonilo, fenilalquilo (Cl-4), (2-

5C)heteroarilcarbonilo, (2-5C)heteroarilsulfonhlo, (2-5C)heteroaril(I -40)-

aiquilo, opcionalmente sustituido en el aniflo (hetero)aromatico con uno o 

15 mae susthtuyentes seleccionados de hidroxi, amino, halogeno, nitro, 

�trifluoromethto, ciano, aiquilo (Cl-4), alcoxi (CI -4) o (di)alquilo amino (Cl-4); 

R10 es H o aiquito (Cl-4); 

R11 es Hidroxi(2-4C)alquilo, amino(2-4C)alquilo, alcoxi (Cl-4)(2-4C)alquilo o 

20 (di)- aiquilo amino (Cl-4)(2-4C)atquil; o R"R" en R10R11-amiriocarbonilo se 

pueden unir en un aflillo heterocicloalquenilo (4-6C)o un anhlo 

heterocicloalquilo (C2-6) sustituido con uno o mÆs sustituyentes 

seleccionados de aiquilo (Cl-4), alcoxi (C1-4)alquilo (Cl-4) y hidrOxialquilo 

(Cl_ 4); Al2, 
W3

 son independientemente H, aiquilo (Cl-6), aiquenilo (Cl-2), 

25 alquinilo (Cl-2), (3-6C)- cicloalquilo, hidroxi(2-4C)alquilo, alcoxi (Cl-4)(2-

4C)alquilo, cicloalquilo (C3-6)- aiquilo (CI -4), heterocicloalquilo (02-

6)alquilo (Cl-4), amino(2-4C)alquilo, (di)(I -4C)- alquilamino(2-4C)alquilo 0 
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fenilaiquilo (Cl-4), (2-5C)heteroarilalquilo (Cl-4), opcionalmente sustituido 

en el anillo (hetero)aromÆtico con uno 0 mâs sustituyentes seleccionados 

de hidroxi, amino, halogeno, nitro, trifluorometilo, ciano, (1-4C)- aiquilo, 

alcoxi (C1-4) y (di)alquilo amino (C1-4); 0 R12R13 en R12R13-aminoalquilo 

5 (C1-4)carbonhlamino se pueden unir en un anillo heterocicloalquenilo (4-6C) 

O un anillo heterocicloalquilo (C2-6), opcionalmente sustituido con uno o 

mÆs sustituyentes seleccionados de aiquilo (C1-4), alcoxi (C1-4) alquilo (1-

4C) y hidroxialquilo (C1-4); R14,I15 son independientemente H, aiquilo (Cl-

6), heterocicloalquilo (C2-6)alquilo (Cl-4), cicloalquilo (C3-6)alquilo (Cl-4), 

10 (1 -4C)alcoxi(2-4C)alquilo, hidroxi(2-4C)alquil, (di)alquilo amino (C1-4)(2-

4C)alquilo, amino(2-4C)alquilo, alcoxiôarbonilo (C1-4)- aiquilo (C1-4), 

aiquilcarbonhlo (1-6C), cicloalquilo (C3-6)carbonilo, alcoxi (C1-4)- carbonilo, 

aiqueniloxi (3-4C)carbonilo, (di)alquilo amino (C1-4)carbonilo, (2-6C)-

heterocicloalquilcarbonilo o (2-5C)heteroarilatquilo (C1-4), fenilalquilo (Cl-

15 4), (2-5C)heteroarilcarbonilo, fenilcarbonilo, opcionalmente sustituido en el 

anillo (hetero)aromÆtico con uno o mÆs sustituyentes seleccionados de 

hidroxi, amino, halogeno, nitro, trifluorometilo, ciano, aiquilo (C1-4) o alcoxi 

(C1-4), (di)alquilo amino (C1-4); o 

20 R14I15 en R14R15-aminoalquilo (C1-4) se pueden unir en un anillo 

heterocicloalquenilo (4-6C) o un anillo heterocicloalquilo (C2-6), 

opcionalmente sustituido con uno o mÆs sustituyentes seleccionados de 

aiquilo (C1-4), alcoxi (C1-4)alquilo (C1-4) y hidroxialquilo (C1-4); 

25 R16 es Heterocicloalquilo (C2-6)alquilo (C1-4), (di)alquilo amino (C1-4)(2-

4C)alquilo, (2-4C)alcoxialquilo (Cl-4), hidroxi(2-4C)alquilo, amino(2-

4C)alquilo, hidroxicarbonilalquilo (Cl-4), (1 -4C)alcoxicarbonilalquilo (Cl-4), 
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(1 -4C)alcoxi- carbonilo, alqueriiloxi (3-4C)carbonilo, aiquiniloxi (C3-

4)carbonilo, (di)(I-4C)- aiquilaminocarbonilo, heterocicloalquilo (C2-

6)carbonhlo, o fenilaiquilo (C1-4), 

5 (2-5C)heteroarilalquilo (C1-4), opcionalmente sustituido en el anillo 

(hetero)aromÆtico con uno o mÆs sustituyentes seleccionados de hidroxi, 

amino, halógeno, nitro, trifluorometilo, ciano, aiquilo (C1-4), alcoxi (C1-4) y 

(di)alquilo amino (C1-4); R17,R18 son independientemente H, aiquilo (C1-6), 

cicloalquilo (C3-6)alquilo (C1-4), (1-4C)- alcoxi(2-4C)alquilo, hidroxi(2-

� 10 4C)alquilo, amino(2-4C)alquilo, (di)alquilo (C1-4)-

heterocicloalquilo (C2-6)(2-4C)alquilo, o fenilaiquilo (Cl -4), (2-

5C)heteroarilalquilo (Cl-4), opcionalmente sustituido en el anillo 

(hetero)aromÆtico con uno o mÆs sustituyentes seleccionados de hidroxi, 

amino, halógeno, nitro, trifluorometilo, ciano, aiquilo (C1-4), alcoxi (Cl-4) y 

15 (di)alquilo amino (Cl-4); o R17R18 en R17R18-aminocarbonil(l -4C)alcoxi se 

pueden unir en un anillo heterocicloalquenilo (4-6C) o un anillo 

heterocicloalquilo (C2-6), opcionalmente sustituido con uno o mÆs 

� 
sustituyentes seleccionados de aiquilo (Cl-4), alcoxi (Cl-4)alquilo (C1-4) 

hidroxialquilo (C1-4); R19 es H o (I-6C)alquil; R20,R21 son 

20 independientemente H, (I -6C)alquilo, (I -6C)alquenilo, (I -6C)alquinilo 0 

alcoxi (Cl-4)alquilo (Cl-4); o 

R20R21 en R20R21-aminosulfonilo se pueden unir en un anillo 

25 heterocicloalquenhlo (4-6C) o un anillo heterocicloalquilo (C2-6), 

opcionalmente sustituido con uno o mÆs sustituyentes seleccionados de 

aiquilo (Cl-4), alcoxi (Cl-4)alquilo (Cl-4) y hidroxi- aiquilo (C1-4); 
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R23, R24 son independientemente H, aiquilo (C1-4), aiquenilo (C2-4), 

aiquinilo (C2-4), (3-6C)- cicloalquilo, cicloalquilo (C3-6)alquilo (Cl-4), 

heterocicloatquilo (C2-6), (2-6C)hetero- cicloalquil( I -4C)alquilo, ( I - 

4C)alcoxicarbonhl( I -4C)alquilo, (di)( I -4C)alquilamino- carbonhlalquilo (Cl-

4) 0 fenilaminocarbonilalquilo (C1-4), (2-5C)heteroarhl- aminocarbonilalquilo 

(CI -4), fenilo, heteroarilo (2-5C), fenilaiquilo (CI -4), (2- 5C)heteroarilalquilo 

(0I-4), opcionalmente sustituido a the (hetero)atom con uno 0 mÆs 

sustituyentes seleccionados de hidroxi, amino, halôgeno, nitro, 

trifluorometilo, ciano, aiquilo (C1-4), aiquenito (C2-4), aiquinilo (C2-4), (1 - 

4C)alcoxi y (di)(l -4C)- alquilamino; 0 

R23R24 en i23R24-aminocarbonilo se pueden unir en un anillo 

heterocicloalquenilo (4-6C)o un anHlo heterocicloalquilo (C2-6), 

opcionalmente sustituido con uno o mÆs sustituyentes seleccionados de 

alquilo (C1-4), alcoxi(C1-4)alquilo (C1-4) y hidroxi- (1 -4C)alquil; con la 

condición que los compuestos de formula i en donde X es 0, R4 es fenilo y 

R7 es seleccionado de H, alquiltio (C1-4), aiquilsulfonilo (C1.-4), dialquilo 

25 amino (C1-4), R23-oxicarbonilo, R23-carbonhlo y R23R24-aminocarbonilo, y los 

compuestos de fOrmula I en donde X es 0, R4 es heteroarilo (2-5C) y R7 es 

H o (di)alquilo amino (C1-4), se excluyen. 
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2. El derivado 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de acuerdo con la 

reivindicaciOn I en donde R1 es aiquilo (C1-6). 

5 3. El derivado 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de acuerdo con las 

reivindicaciones 1-2 on donde R2 es Halogeno. 

4. El derivado 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de acuerdo con las 

10 reivindicaciones 1-3 en donde R3 es alcoxi (C1-4). 

5. El derivado 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de acuerdo con las 

reivindicaciones 1-4 on donde Z es CN. 

15 6. El derivado 4-fenil-5-oxo-1,4,5,6,7,8-hexahidroquinolina de acuerdo con las 

reivindicaciones 1-5 on donde X es 0. 7. El derivado 4-fenil-5-oxo-

1,4,5,6,7,8-hexahidroquinolina de acuerdo con las reivindicaciones 1-6 on 

donde V es CH2. 

20 8. El derivado 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de acuerdo con las 

reivindicaciones 1-7 on donde R7 es R8R9-amino, R10R11-aminocarbonilo, 

R12R13-amino- (1- 4C)alquilcarbonilamino, R14R15-aminoalquilo (Cl-4) o 

R17R18-aminocarbonil(1 - 4C)alcoxi. 

25 9. El derivado 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina� de acuerdo con las 

reivindicaciones 1-8 on donde R8 es H; 
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R9 es aiquilsulfonilo (C1-4), aiquilcarbonilo (1-6C), cicloalquilo (C3-6)carbonilo, 

alcoxicarbonilo (C1-4), aiqueniloxi (3-4C)carbonilo, (di)alquilo amino (C1-4)-

carbonhlo, heterocicloalquilo (C2-6)carbonilo, o fenilcarbonilo, fenil(I-4C)-

alcoxialquilo (Cl -4)carbonhlo, (2-5C)heteroarilcarbonilo, (2-

5 5C)heteroarilsulfonilo o (2-5C)heteroarilalquilo (Cl-4), opcionalmente 

sustituido en el anillo (hetero)aromÆtico con uno o mÆs sustituyentes 

seleccionados de, haôgeno o alcoxi (Cl-4); R10 es H o aiquilo (C1-4); R11 

es Hidroxi(2-4C)alquilo, amino(2-4C)alquilo, alcoxi (C1-4)(2-4C)alquilo o 

(di)-alquilo amino (Cl-4)(2-4C)alquil; o 

R10R11 en R10R11-aminocarbonilo se pueden unir en un anillo heterocicloalquenilo 

(4-6C)o un anillo heterocicloalquilo (C2-6), opcionalmente sustituido con 

uno o mÆs sustituyentes seleccionados de aiquilo (Cl-4); R12, R13 son 

independientemente H, aiquilo (Cl-6), cicloalquilo (C3-6), hidroxi(2-4C)-

15 alquilo, alcoxi (Cl-4)(2-4C)alquilo, heterocicloalquilo (C2-6)alquilo (C1-4) o 

(di)- aiquito amino (C1-4)(2-4C)alquiio o fenilaiquilo (C1-4) o (2-

5C)heteroarilalquilo (Cl-4), opcionalmente sustituido en el anillo 

(hetero)aromÆtico con uno o mâs sustituyentes seleccionados de halogeno; 

o R12R13 en R12R13-aminoalquilo (C1-4)carbonilamino se pueden unir en un 

20 anillo heterocicloalquenilo (4-6C) 0 un anillo heterocicloalquilo (C2-6), 

opcionalmeilte sustituido con uno 0 mÆs sustituyentes seleccionados de 

aiquilo (C1-4) o hidroxialquilo (C1-4); R14,R15 son independientemente H, 

aiquilo (Cl-6), hidroxi(2-4C)alquilo, alcoxi (Cl-4)- carbonilaiquilo (Cl-4), 

alquilcarbonhlo (1-6C), cicloalquilo (C3-6)carbonhto, (1-4C)- atcoxicarbonilo, 

25 (2-5C)heteroarilatquilo (C1-4), (2-5C)heteroariIcrbonito o fenilcarbonil; R16 

es Heterocicloalquilo (C2-6)alquilo (Cl-4), (di)atquilo amino (C1-4)(2-

4C)alquilo, 
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(2-4C)alcoxialquUo (Cl-4), hidroxicarbonhlalquilo (Cl-4), (1 -4C)alcoxicarbonil-

aIqUilo (Cl-4); o fenilaiquilo (Cl-4) o (2-5C)heteroarilalquilo (Cl-4), 

opcionalmente sustituido en el anillo (hetero)aromÆtico con uno o mÆs 

5 sustituyentes seleccionados de halogeno o alcoxi (Cl-4); R11,R18 son 

independienternente H, (1 -6C)alquilo, cicloalquilo (C3-6)alquilo (Cl-4), (1 - 

4C)- alcoxi(2-4C)alquilo o heterocicloalqullo (C2-6)(2-4C)alquil; a fenilaiquilo 

(Cl-4) o (2-5C)heteroarhlalquilo (Cl-4), opcionalmente sustituido en el anillo 

(hetero)aromÆtico con uno a rnÆs sustituyentes seleccionados de halôgeno; 

10 o R11R18 en R11R18-aminocarbonilalcoxi (Cl-4) se pueden unir en un anillo 

heterocicloalquenhlo (4-6C) o un anillo heterocicloalquilo (C2-6), 

opcionalmente sustituido con uno o mâs sustituyentes seleccionados de 

aiquilo (Cl-4) o hidroxia!qudo (Cl-4). 

15 10. El derivado 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de acuerdo con la 

reivindicaciôn 8 en donde R7 es R8R9-amino. 

11. El derivado de 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de acuerdo con 

la reivindicación 10 en donde R8 es H y R9 es aiquifo (C1-4)sulfonito. 

20 

12. Un derivado de 4-fenil-5-oxo-1,4,5,6,7,8-hexahidroquinolina o una sal 

farmacØuticamente aceptable de estos seleccionados del grupo de N-{3-[2-

Brorno-4-(3-ciano-2-metil-5-oxo-7-propil-1 ,4,5,6,7,8-hexahidro- quinotin-4-il)-

6-etoxi-fenoximetilj-fenil}-3,4,5-trimetoxi-benzamida; N-{3-[2-Bromo-4-(3-

25 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-iI)-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)-bencitoxi]-5-etoxi- fenhl}-2-

5 metil-5-oxo-7-propil- 1,4,5,6,7,8-hexahidro-quinolina-3- carbonitrilo; 

3 -[Bis-(2-metoxi-etli)-amino] -N- {3 -[2-bromo-4-(3 -ciano-2-metil-5-oxo-7- propif-

1,4,5,6,7, 8-hexahidro-quinolin-4-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-hexahid ro-

iI)-6-etôxi-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-

I ,4,5,6,7,8-hexahidro-quinolina-3- carbonitrilo; Furano-2-carboxilico âcido 

{2-[2-bromo4-(3-ciano-2-metit-5-oxo-7-propil-1 ,4,5, 6,7,8-hexahidro-

15 quinolin-4-iI)-6-etoxi-fenoximetil]-fenil}-amida; N-{2-[2-Bromo-4-(3-ciano-2-

metil-5-oxo-7-propll-1 ,4 ,5,6,7,8-hexahidro- quinolin-4-il)-6-etoxi-fenoximetilj-

fenil}-acrilamida; Æcido Cictopropanocarboxflico 12-[2-bromo-4-(3-ciano-2- 

Imetil-5-oxo-7-propit-I ,4,5,6,7,8-hexahidro-quinolin-4-iI)-6-etoxi-fenoximetil]-

fenil} -arnida; 

20 

ester de metilo de Æcidb 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]-fenil}-carbÆmico; I -{2-[2-Bromo-

4-(3-ciano-2-metH-5-oxo-7-propil-1 ,4,5,6,7,8-hexahidro- quinolin4-iI)-6-

etoxi-fenoximetil]-fenil}-3-metil-Urea ester de metilo de Æcido {3-[2-Bromo-4-

25 (3-ciano-2-metil-5-oxo-7-propit-1 ,4,5,6,7,8-hexahidro- quinolin-4-il)-6-etoxi-

fenoximetil]-piridin-2-iI} -carbÆmico 
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4-(3 -Bromo-5-etoxi-4- (3 -[( H-imdazoI-4-ilmetiI)-amno] -benciloxi } - fenil)-2-metil-

5-oxo-7-propH-1 ,4, 5,6,7, 8-hexahidro-quinolina-3- carbonitnlo; N-{3-[2-

Bromo-4-(3-ciano-2-metil-5-oxo-7-propit-1 ,4,5,6,7,8-hexahidro- quinolin-4-il)-

6-etoxi-fenoximetil]-fenil}-metanosulfonamida; ester de alilo de âcido {4-[2-

5 Bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1 ,4,5 ,6,7,8-hexahidro- quinolin-4-iI)-

6-etoxi-fenoximetil]-fenhl} -carbÆmico; 443 - Bromo-5-etoxi-4-( I - 

metanosulfonil- IH-pirrol-2-ilmetoxi)-fenilj 2- metil-5-oxo-7-propil-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-iI)-6-etoxi-fenoximetil]-N-metil-

9 10 benzamidina; 443-Bromo-5-etoxi-4-[(piridin-3-ilmetil)-amino]-fenll}-2-metil-5-

oxo- 7-propil-I ,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]-meti(}-fenil)-metanosulfonamida; 

15 4-{3-Bromo-4-[2-(cicIopropiImetiI-amino)-benciIoxi-5-etoxi-fend}-2- metil-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-metil-5-oxo-7-propil- 1,4,5,6,7,8- hexahidro-quir,oHn-4-il)-

6-etoxi-fenoximetil]-4, 5-difluoro-fenil)- metanosulfonamida 

20 13. Un derivado de 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinotina de acuerdo con 

[as reivindicaciones 1-12 durante uso en la terapia. 

14. Una composición farmacØutica que comprende un derivado de 4-fenil-5-

oxo- 1,4,5,6,7,8- hexahidroquinolina de una cualquiera de las 

25 reivindicaciones 1-12, y auxiliares farmacØuticamente adecuados. 
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From the INTERNATIONAL BUREAU 
II 

PCT To: 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

KRAAK, Hajo SG 

N.V. Organon Ad 
Global Patent Departm 
P.Q. Box 2O 

(PCT Rule 92b1s.1 and 
I ’)AFU
 

laai 

I &IL  SS 

Administrative Instructions, Section 422) PAYS-BAS 

Date of inailwg (day/mo,nW.ear)7f
 15 September 2006 (15.09.2006)  it AM 

Applicants or agents file reference 
2005.896W0 

- 

IMPORTANT NOTIFICATION 

International application No. International filing date (day/month/year) 
PCT1EP20061061972 02 May 2006 (02.05.2006) 

. The following indications appeared on record concerning:’ 

the applicant 0 the inventor the agent the common representative 
Name and Address 

’ State of Nationality State of Residence 
AKZO NOBEL N.V. NL NL 

perweg 76 
’6824 BM Arnhem 

Telephone No: 

Netherlands  
Facsimile No. 

Teleprinter No. 

’’ The Idtemati’onai Bureau hereby notifies the applicant that the following change has been recorded concerning: 

the person 0 the name [J the address [J the nationality 0 the residence 

Name and Address State of Nationality State of ResidenØc 

N.V. ORGANON NL I NL 
opsterstraat 6 

NL-5349 AS Oss 
" 

Telephone No. 

Netherlands  
Facsimile No. 

Teleprinter No. 

3’ Further observations, if necessary: 
Assignment of rights. 

4. ’A copy of this notification has been sent to: 
the receiving Office D the designated Offices concerned 

O the International Searching Authority [.J the elected Offices concerned 

O the International Preliminary Examining Authority 
JJ 

other: 

The International Bureau of WIPO Authorized officer 
34, chemin des Coloinbettes 

1211 Geneva 20, Switzerland Cabot Daniele Facsimile No. +41 22 338 70 80 

[Facsimile No. +4122 338 82 70 Telephone No. +41 22 338 84 35 Forth PC?/1B1306 
(October 

2005 IIrzr.rQnMttcn 
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I SUPERINIENDENCIA DE INDUSTRIA V COMESCIO 

No. 07-116572-.00000.0000 
Facha: 2007-11-02 17:09:40 Dep. 2020 NUECREACIONE 
Ira. 11 PATENTEIVII Eva: 378 FASENACIONALI 
Act. 411 PRESENTACION Folios: 183 

- 

SLJPE�RINTENOENCIA 

� REQUISITOS MIN.IMOS PARA ADMISION A TRAMITE 
PCT 

PATENIE DE INVENC1ON MODELO DE.UTILIDA t J 

� lndicación do quo so solicita (a conoesiÔn do uha patente 
+ Datos do identificaciOn del solicitante 0 do la persona qua presenta la soilcitud 
� Descripcion de (ainvenôiOn 
� Dibujos do ser estos pertihentes 
+ Comprobante do pago do (as tasas establocidas 

S COMPLETA [3 INCOMPLETA [ 3 

DISE$1O iNDUSTRIAL [ I 

� indicaciOn de quo so solicita el registro do Disefo Industrial [ 3 
� Datos do identiflcación del soilcitante 0 de la persona quo presenta (a soliditud [ I 
, Representacion grÆfica y fotogrâfica del Diseæo industrial o muestra del 

material quo incorpora oldlsoæo 
� CompràbantØ do pago do las tasas establecidas [ j 

COMPLETA [ 3 INCOMPLETA 

ESQUEMA DE TRAZADO [ 3 

� lndicación deque so solicita 01 registro de un.Esquema do Trazado E I 
+ Datos do identificaciOri del soilcitantØ o de Is persona que presenta’la solicitud ( ] 
+ RepresentaciOn grÆflca del esquema trazado 
+ Comprobante de pago de las tasas establecidas [ 3 
COMPLETA [ 3 

Firma Responsable 

Fecha I21DY. 21 

INCOMPLETA [ ] 

Carrara 13 No. 27-00 Piso 5, 7.y 10 
onmutador: 3 82 0840 

Fax:. 350 5220 
E-mail: intosIc.aovç2 

WwW.sic.gov.co 
8090t, D.C., Colombia 

/ 



REPUBLICA DE COLOMBIA 
SUPERINTENDENCIA DE INDUSTRIA 7 CONERCXO 

Bogota, 
2020 

Doctor (a) 
FERRERO EXLXO 

Apoderado(a) y/o RepresentaElte de 

N. V. ORGP1NON. 

REPERENCIA Radicacióu No. 7 116572 

$o].icitud internacional PcT/EP2006/061972 

Fecha iniclo fase nacional 04/12/2007 

Trmite 1]. 

Evento 378 

Actuaci6n 430 

Oficio No. 15884 
Como resultado del examen de forma, realizado con fundamento en el articulo 38 de 

la Decisión 486 de la Comisj6n de la Comunidad And.tna, articulo 27 del Tratado de 

Cooperación en Materia de Patentee (PCT), regla 51 bis del Reglaxnento y Circular 

uica de la Superintendencia de Industria y Comercio, se le comunica que: 

.1. La solicitud no contiene la copia del documento en que consta la cesión del 

derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k) 

Decisidn 486. 

En curnplimiento de 10 dispuesto por el articulo 39 de la Decisión 486, se is 

�requiere para que dentro del tØrmino de doe meses siguientes a la fecha de 

notificación del presente of icio, complete los requisitos anteriormente enunciadoa. 

En caso de no dar cuntp].imiento al presente requerimiento, la solicitud se 

considerarÆ abandouada y perderÆ an pre].ación. 

Notifiquese ci presente ici conforme a lo dispuesto en el numeral 5.2, literal 

del capitulo 
7to

 

,r?’ti/lo 
printero de ].a circular Unica No.10 de 2001.. 

ALIX CRMENZA C#PEDES DE VERGEL 
rŁfe de la div%si6n de Nuevas Creaciones 

El anteril requerimiento fue notificado por fijacidu en lista de 

fecha_�’ 

adpall 


