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ABOGADOS 
EDIFICIO SISKI 

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

REPRESENTACION V PODER 

Representación y Poder con autenticación notarial y 
Apostille para patentes, modelos de utiidad, 
disefios industriales, marcas de fÆbrica, nombres 
coinerciales, enseæas, 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 

2nd 

Yo (nosotrosabajo firmado (s)/I (we, the undersigned 

N. V. ORGANON 

Domiciliado (S) En/Of Kloosterstraat 6, 5349 AB Os, The Netherlands 

per el presente noinbramos a EMILIO FERRERO, tpa. 31929; LUZ 
CLEMENCIA DE PAEZ, tpa. 23555 y DANIEL PEA, tpa. 65.620, 
domiciliados on la Carrera 41 N° 72_35, Bogota, Colombia, en 
obedecliniento a lo dispuesto en el parÆgrafo lo del ArtIculo 543 del 
Codigo de Coniercio, ci primero come principal y los dem6s como 
supientes, en su orden, como mis (nuestros) representantes en todos los 
asuntos de propiedad industrial con facultad para recibir notificaciones y 
nombrar apoderados judiciales o etrajudiciaIes. El primer representante 
suplente reemplazara al principal en caso de ausencia a impedimenta 
temporal o definitivo de aquôl.  La misma regla Sc aplicarÆ canada ci 
segundo representante suplente haya de reemplazar al pthnera, a ci 
tercero al segundo. En tales casos, el representante principal, a el 
pthero, o segundo suplente, en su caso, o ambos, declararÆn su 
intenciön de no ejercer la representación mediante declaración 
autenticada per Notario Püblico on Colombia, o por Notario u otro 

Fbionario Püblico, o Consul do Colombia, en ci extranjero; y si so 
de impedimento, con ci certificado respectivo. Si alguno do los 

nombrados faltare definidvamente, ci siguiente tomarÆ su lugar. Cuando 
rsure la ausencia a impedimento del representante principal, o do su 
pritnero a segundo suplentes, on su caso, podrÆn ejercer la 
representaciOn, en su orden, uno u otros segOn ci ease, asumiandola por 
ci sole hecho de ejercerla, cesando on ese momenta ci ejercieio tie la 
representaciOn por ci pnimero, segundo a tercer suplente en sit caso. 

AdetnÆs, confiero (conferimos) poder a los abogadas arriba nembrados, 
para obtener la protecciOn de mi (nuestra) propiedad industrial y contra la 
competencia desleal, a cuyo efecto autorizo (amos) a los dichos 
apoderados para quo me (nos) representen ante cualesquiera entidades o 
personas, cjerzan o no jurisdicciOn, especialniente ante las del orden 

' CAVELIER ABOGADOS 
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in due compliance with the terms of paragraph 1st. of article 543 of th 
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 3192S 
LUZ CLEMENCIA DE PAEZ, tpa. 23555 and DANIEL PE1A, tpi 
65.620, domiciled at Carrera 4 N° 72.35, Bogota, 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 shall 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, secoar 
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 ap it1i Łtui Utinhcly ..absent. th 

Oil 

following alternate shall tat. i:pT.•When n99 upLdlmer 
of the principal representative- or -the tiTstór in thei 
turn ceases, the represeniathrn can hVa .najain in their sequence, by th 
principal, the first or secOnd lieniiitc cinlnglæ’casC, and the mer 
fact or its exercise will suffice. The ’rcis of the representation by th 
first, second or third alternatesth urn all end at such time. 

In addition, we grant a Power ot’ y in tor of the ab6je_name 
attorneysŠatŠlaw so that they in tam the protection of my (ow 
industrial property and against the )mpetition, for which purpose 
(we) authorize the said attorneys tt opresent me (us) before an 
authorities or persons, with or without jurisdiction, specially thos 



tribunales 
asuntos: 
diseæos i 
defensiva 
enseftas, Ii 

origen; S 

cancelacft 
b) Las a 
oposicioTh 
nulidad, 
protecciô  
penales, 
estos d 
promucv 
sustituir 
desistir, 

Firma 

vo, contenciosoadministrativo y judicial, af como los 
Ic arbiti-amento, en todo lo cncerniente a los siguientes 
Obtención de patentes de inventión, modelos de utilidad, y 
Iusti-iales; el registro de maras de fÆbriea, colectivas, 

de servicio, lemas comerchles, nombres comerciales, 
rnbres de dominio, variedades vgetales y denominaciones de 

renovaciOn, traspaso, cambk de nombre o domicilio, 
voluntaria; y ci registro de liceicias de uso de esos derechos; 
jones de competencia desleal,1 protección del consumidor, 

u observaciones, canceIaciôi  administrativa y judicial, 
edidas cautelares, concesiOn de licencias, la tutela, la 
de secretos industriales, y ei general los juicios civiles, 
ninistrativos o contcncioso_adninistrativos relacionados con 
hos; acciones y procesos ue promovamos o se nos 
Y pare que en todos los asunts arriba determinados, puedari 
mandato, transigir, conciliar, idmitir los hechos del proceso, 

ncelar, recibir, renunciar, y iatificar los actos de agentes 

N.V. Organon 

’I 
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administrative, administrative contentious and judicial, as well as befor 
Arbitration Court, in all matters concerning the following: a) Obtainmer 
of :3 utility models and industrial designs; the registration c 
trademarks, collective, defensive and service marks, slogans, commerciE 
names, trade emblems, domain names, vegetal varieties an 
denominations of origin; its renewal, assignment, change of name C 
domicile, voluntary cancellation; and the registration of licenses of 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 for wr 
mandamus, the protection of trade secrets, and in general the civil, pena 
and administrative suits relating to those rights; actions and suil 
instituted by me (us) or against me (us). And that in all the above matter 
they may substitute this Power of Attorney, compromise, conciliate, adm. 
the facts of the case, desist, cancel, receive, resign, and ratify acts done b 
representatives without a power of attorney. 

Dado y firmado 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 ofPrŠ... Holder of Proxy 
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CERTIFICACION NOTARIAL (SOCLEDAD) 

MAKELAAR 
El infrascrita Notarlo/Certifica: Que la firma que antecede de 

K0NIN & 

es autØritica; que el signatari§ desempefta actualmente el cargo 

de apodØiados 
delacompafifa NV. Organon 

sociedad que actualmente existe y estÆ organizada de acuerdo a 

Las leyes de Palses Baios 

que La dirección de dicha compaftia es  
Kloosterstraat 6, 5349 AB Oss, Holanda 

y que ci signatano iend1fcuItad pam otorgar este clocumento. 

Todos Los hechos anteriores le constan por haber examinado los 

documentos respectivos y de todo ello da fe. 

D,y firmado en usuu Hol anda 

El 30 Agosto 2007 

NO)XL CERTIFICATION (COMPANY) 
BY "MAKELAAR" 

’ 

The undersigned’qAmTAaWI certifies: That the preceding signature S 

of 
P.NM. K2MW & A.J.H. ir 

authentic, that the signatoITently ac  in the position of  
rb]fr of Pn 
of the company N.y. ckclari.0 

a company currently existing and organized under the laws of  
The Netherlands------------------

that the address isiEtt6, 5349.A13, - 
IV 1arxs 

and that the signatoqr hascthe power to grant this document. 
xes ie 

The2*WW Public is aware and attests to the above facts upon 

examination of the corresponding documents. 
Given and signed in Bussuil,  ’The tIr1mx1s 

ft TA . ’ r. :- - .:Ł 
APOSTU,Jt;o.n-. . c J 

U00 1;L Convention de La Hay au ’ctbr f9 sWAL
 

1. Pain: LOS PAISES BAJOSt 0 1 NOV 2007 El presente documento pblico 
2. Ha sido firmado par: B.G.H Ptrs 
3. Actuando en calidad dc inakeas1u ,e.ricn.ei? 

moclellenteBussum L’ 

4. Y estÆ revestjdo del sello/imbrc de 
BOIl. Pieterse 
Certificado 

5 Bn Amsterdam 
6. j El dIa 31 Augustus 2007 
7.’."Certificado por ci Secretario Judici ci Tribunal 

de Distrito Ainsterdani .. 
8, Con el no: (. ,’ f 9. Sellado/tjmbrado - 10. Firma 

mw. H.H.S. Verhagen 

1’4 
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization (0 ff111 (ff1 iii (MI Mlii Oil Mliii (Ill Oil l International Bureau 0 
(43) international Publication Date 

PCT 
(10) International Publication Number
WO 2006/117370 Al 9 November 2006 (09.11.2006) 

(51) International Patent Classification: 
A6IK 31147(2006.01) C07D 417112 (2006.01) 
C07D 215/20(2006.01) A61K31/4709 (2006.01) 
COW 401/12 (2006.01) A61P 5124 (2006.01) 
COW 405/12 (2006.01) 

(21) International Application Number, 
PCTIBP2006/06 

(22) International Piling Date: 2 May 2006 (02.052006) 

(25) Filing Language: English 

(26) Publication Language English 

(74) Agent: KRAAK Liajo; N.V. Orgunon, Global Patent De-
partment, P.O. Box 20, NL-5340 BH Oss (NL). 

(81) Desiati)less otherwise indicated, for every 
l(of national protWàtion  available): AE, AG, AL, AM, 

AU, AZ, BABI3, BG, BR, BW, BY, BZ, CA, CH, CN, 
/ CO, CR, Dli, DX, DM, DZ, EC, BE, EG, ES, Fl, 

OB, Gt, GH, GM, HR, 1113, ID, IL, IN, IS, Il’, KB, 
:j  -KM, RN, KP, KR, KZ LC, LK, LP, LS, LT, LU, LV, 

LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, 
NO, NZ, OM PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SR, SL, SM, SY, TI, TM, TN, Ta, ’IT, TZ, UA, UG, US, 
liZ, VC, VN, YLJ, ZA, ZM, ZVQ 

(84) Designated States (unless otherwise indicated, for every 
(30) Priority Data: kind of regional protection available): AIUPO (BW, GH, 

05103738.0 4 May 2005 (04.05.2005) El’ GM, KB, 1.5, MW NZ, NA, SD, SL, SZ, TZ, UG, ZM, 
= ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, Ti, TM), 

(71) Applicant (for all designated Slates except US): N.V. European (AT, BE, BG, CH, CY, CZ, DE, DX, HE, ES, Fl, 
= ORGANON [NI,/NL]; Kloosterstraat 6, NL-5349 AB Oss PR, GB, OR, HtJ, XE, IS, IT, IT, LU, LV, MC, NL, PL, PI, 
-_ (NL). RO, SE, SI, Sa, TR), OAPI (BF, RI, CF, CG, CI, CM, GA, 

GN, GQ, OW, ML, MR, NE, SN, TD, TG). 
- (72) Inventors; and 

(75) Inventors/Appllcants (for US only): TJNMERS, Cor- Published: 
-_ nails, Marius [NIJNL}; P.O. Box 20, NL-5340 BH Oss with international search report 

(NL). KARSTENS, Willem, Frederik, Johan [NIJNL]; 
P.O. Box 20, NL-5340 BH Oss (NL). GEIMA, POVEDA, Foriwo-letter codes and other abbreviations, refer to the "Guid. 
Pedro, Manuel [ESINL]; P.O. Box 20, NL-5340 BH Oss ance Notes on Codes andAbbreviations" appearing at the begin-
(NL). ning of each regular issue of the PCT Gazette. 

=Š (54) Title: 4-PBN’1L.5-OXO-1,4,5,6,7,8-HliXAilYDROQUINOLIN13 DERIVATIVES AS MRDICAMBNTS FOR TEE 
-= TREATMENT OF INFERTILITY 

- R4 
(57) Abstract: The invention relates to a4-phenyl-5-oxo-1,4,5,6,7,8-hex-

- ahydroquinoline derivative according to Formula (1), wherein the 
substituents are defined as in the description, or a pharmaceutically 
salt thereof. The compounds of this invention are potent FSH receptor 

- R2

--q

2 R3 activators and may be used for treating fertility disorders in e.g. controlled 
I ovarian hyperstimulation and 1W procedures. 

MW 

(1) 

R1 



WO 2006/117370 PCTIEP2006/061976 
1 

4-PHENYL-5-OXO-1, 4,5, 6,7, 8-1IaXWiDROQuINOLINE JDERII1ATIVES AS MEDICAMENTS FOR 
THE TREATMENT OF INFERTILITY 

The present invention relates to 4-phenyl-5-oxo-1,4,5,6,7,8-bexahydroquinoline 

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

5 derivatives for the manufacture of medicaments for the treatment of fertility disorders. - 

Gonadotropins serve important functions in a variety of bodily functions including 

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

specific gonadal cell types to initiate ovarian and testicular differentiation and 

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

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

whereas LII (luteinizing hormone) induces ovulation (Sharp, R.M. Clin EndocrinoL 

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

342,1979) Currently, FSH is applied clinically, for ovarian stimulation i.e. ovarian 
hyperstimulation for in vitro fertilisation (IVF) and induction of ovulation in infertile 

15 anovulatory women (Insler, V., mt. J. Fertility 33:85-97, 1988, Navot and Rosenwaks, 

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

male infertility. 

The gonadotropin FSH is released from the anterior pituitary under the influence of 
gonadotropin-releasing hormone and estrogens, and from the placenta during 

20 pregnancy. In the female, FSH acts on the ovaries promoting development of follicles 
and is the major hormone regulating secretion of estrogens. In the male, FSH is 
responsible for the integrity of the seminiferous tubules and acts on Sertoli cells to 
support gametogenesis. Purified FSH is used clinically to treat infertility in females and 

40 for some types of failure of spermatogenesis in males. Gonadotropins destined for 
25 therapeutic purposes can be isolated from human urine sources and are of low purity 

(Morse et al, Amer. I. Reproduct. linmunol. and Microbiology 17:143, 1988). 
Alternatively, they may be prepared as recombinant gonadotropins. Recombinant 
human FSH 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). 

30 
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The actions of the PSU hormone are medated.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 1pmmembane domains and are We to 

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

The FSH receptor is a highly specific target in the ovarian follicle growth process and 

is exclusively expressed in the ovary. Blocking of the receptor or inhibiting the 

signalling which is normally induced after 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 may be used for the same clinical purposes as native FSH, i.e. for 

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

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

Ł Intemational Application WO 2000108015 (Applied Research Systems ARS folding 
15

 

N.V.) and in WO 2002109706 (Af1itnax Research Institute). 
Certain tetrahydroquinoline derivatives have recently been disclosed in the 
International Application WO 20031004028 (AKZO NOBEL N.V.) as FSH modulating 
substances, either having agonistic or antagonistic properties. 
There remains a need for low molecular weight hormone mimetics that selectively 

20 activate the P511 receptor. 

To that aim the present invention provides 4-phenyl-5-oxo-1,45,6,7,8-
hexahydroquinoline derivatives of general formula I 

RI 

wherein 

V 

3 

Formula I 



"1 
WO 2006/117370 PcTIEP2006I061976 

-3-

R1 is (1-6C)alkyl, (2-6C)alk=yl or (2-6C)alkynyl; 

R2 is halogen, (1-4C)aikoxy, fluorinated (1-4C)alkoxy, (14C)alkyl or fluorinated 

(l-4C)aikyl; or R2 may be H when R3 is R9,R104minosulfonyl; 

it3 is OH, NO2, CN, fluorinated (14C)alkoxy, (l-4()91koxy(24C)a3koxy, 

S bydroxy(24C)alkoxy, (1 4C)alkoxycaxbonyl, (344C)alkenyloxycarbonyi, 

(1 -4C)aikoxycarbonyloxy, (34C)akenylozycarbonyloxy, R7,R8-amlno, R9,R10-amino, 

R9,R’°-aminocarbonyl, R9,it’°-aminosulfonyl. or phenyl(1-4C)alkoxy, wherein the 

phenyl ring is optionally substituted with one or more substituents selected from 
Ł hydroxy, amino, halogen, nitro, Izifluoromethyl, cyano, (14C)alky1, (24C)alkenyl, 

10 (2.4C)alkynyl, (1-4C)alkoxy, (di)(14C)a]kylan3ino; 

itt’ is 0-phenyl or R11-(2-5C)heteroatyl, wherein the phenyl or heteroaxyl group is 
optionally further substituted with one or more substituents selected from bydroxy, 
amino, halogen, nitro, irifluromethyl, cyano, (14C)a1kyl, (1.4C)allcylthio, 
(1-4C)alkoxy, (24C)aikenyl, (2-4C)alkynyl; 

15 it7 is H, (1-4C)alkyl;. 

is (1-4C)alkrlulfonyl, (144C)alkylcarbonyl, (2-4C)aikenylcarbonyl, 
(3-6C)cycloallcylcarbonyl,.. (14C)alkoxycarbonyl, (34C)alkenyloxycarbonyl, 

Ł (1 -4C)alkoxy(i -4C)alkylcarbonyl, (3-4C)alkenyloxy(l-4C)aikylcarbonyl 
Ł phenylcarbonyl, (2-C)heteroary1carbonyl, pbenyl(l-4C)alkylcarbonyl, 

20 (2-5C)heteroaryl(l-4C)aflcylcarbonyl,. wherein the phenyl ring or the heteroaromatic 
ring is optionally substituted with one or more substituents selected from hydroxy, 

amine, halogen, nitro, trifluoromethyl, cyano, (14C)alkyl, (24C)alkenyl, (2-
4C)alkynyl, (1-4C)alkoxy, (di)(1-4C)alkylamino; 

it9 and it’° are independently selected from H, .(1-6C)alkyl, (3-6C)cycloalkyl, 
25 (3-6C)cycloaikyl(1 -4C)alkyl and (l-4C)akoxy(2-4C)alkyl 

or it9 and 0 may be joined in a (4-6C)heterocycloalkenyl ring or a 
(2-6C)heterocycloalkyl ring, optionally substituted with one or more (1-4C)a]kyl 
substituents; 
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R11 is fl, (1-6C)alkoxycarbonyl, R12,R13-amno, (l-6C)aikylcarbony4 

(1-6C)a4lsulfony4 R14-oxy, R14,R15fto, R14,R’5-aminocarbony4 R14R15-

azninosu]ibnyl; 

R12 is 11, (14ç)alkyi  

s R13 is (14C)alkylsulfonyl, (14C)alkylcarbonyl, (3-6C)cycloalkylcarbonyl, 

(1 -4C)alkoxycaibonyl, (34C)alkenyloxycarbony], (di)(l 44C)alkybimino-

(14C)alkylcarbonyl, (2-6C)heterocycloalkyl(1-4C)alkylcarbonyl, (4-6C)beterocyclo-

alkenyl(l-4C)aikylcarbonyl or (1-4C)alkoxy(l-4C)alkylcarbonyl; 

R14 and R15 are independently selected from l4 (1-6C)alkyl, (34C)alkenyl, 

10 (3.4C)aJkynyl, (3-6ccycloalkyl, (3-6C)cycloalkyl(l-4C)a1kyl, hydroxy(24C)alkyl, 

amino(24C)aikyl, (1-4C)alkoxy(2-4C)alkyl, (di)(1 -4C)alkylamino(2-4C)alkyl, 

(2-6C)heterocyc1oalkyl(2-4C)a1kyl (4-6C)heterocycloalkenyl(2-4C)aikyl, 

phenyl(1-4C)alkyl and (2-5C)heteroatyl(14C)alkyl; 

Xis0orR.16-N; 

..15 YisQEi2,C(0)orSO2; 

ZisCNorNO2; 

R16 is H., (1-4C)alicyl, (1-4C)a]kylcarbonyl; 

or 
a pbarniaceutically acceptable salt thereof. 

The 4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline derivatives according to the 
20 present invention are potent FSH receptor activators and may be used for the same 

clinical purposes as native FSH since they behave like agonists, with the advantage that 
’ they may be prepared synthetically, may display altered stability properties and may be 

administered differently. 

Thus, the FSH-receptor agonists of the present invention may be used for treating 
25 fertility disorders in e.g. controlled ovarian byperstimulation and 1VF procedures. 
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The terms (1-4C)alkyl and (1-6C)alkyl as used in the deTh:iition mean branched or 

unbranched alkyl groups having 1-4 and 1-6 carbon atoms, respectively, being methyl, 

ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl and tert-butyl, etc. 

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

5 contains 2-4 carbon atoms, attached to an alkyl group having 2-4 carbon atoms. 

The terms fluorinated (1-4C)alkyl and fluorinated (1-4C)alkoxy mean branched or 

unbranched alkyl and alkoxy groups, having 1-4 carbon atoms respectively and which 

are substituted with at least one fluorine atom. 

The terms (24C)aikenyl, (3-4C)alkenyl and (2-6C)alkenyl mean branched or 

10 unbranched alkenyl groups having 24, 3-4 and 2-6 carbon atoms, respectively, such as 

ethenyl, 2-butenyl, and n-pentenyL 

The terms (2-4C)alkynyl mean branched or unbranched aikynyl groups 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 

15 cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. 

The term (3-6C)cycloalkyl(1-4C)alkyl means a (1-4C)alkyl group, as previously 

dethied, substituted with a (3-6C)cycloalkylalkyl group, as previously defined. 

The term (2-6C)heterocycloalkyl means a heterocycloalkyl group having 2-6 carbon 
atoms, preferably 3-5 carbon atoms, and at least including one heteroatom selected 

20 from N, 0 and/or S, which may be attached via a heteroatom if feasible, or a carbon 
atom. Preferred heteroatoms are N or 0. Most preferred are pipericlin-1-yl, morpholin-
4-yl, pyrrolidin-1 -yl and piperazin-1 -yL 

. The term (4-6C)heterocycloaikenyl means a heterocycloalkenyl group having 4-6 
carbon atoms, preferably 5-6 carbon atoms, and at least including one heteroatom 

25 selected from 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 (2-5C)heteroaryl means a heteroaromalic group having 2-5 carbon atoms and 
at least one heteroatom selected from N, 0 and S, like imidazolyl, thiadiazolyl, 
pyridinyl, thienyl or füryl. Preferred heteroaiyl groups are thienyl, furyl and pyridinyl. 
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The (2-5C)heteroaryl group may be attached via a carbon atom or a heteroatom, If 

feasible. 

The term (di)(1-4C)alkylamino as used herein means an amino group, zuonosubstituted 

or disubstituted with alkyl groups, each of which contains 1-4 carbon atoms and has the 

5 same meaning as previously defined. 

The term halogen means fluorine, chlorine, bromine or iodine, wherein chlorine, 

bromine or iodine are preferred. 

The term pharmaceutically acceptable salt represents those salts which are, within the 

scope of medical judgement, suitable for use in contact for the tissues of humans and 

io lower animals without undue toxicity, irritation, allergic response and the like, and are 

commensurate with a reasonable benefltlrisk ratio. Pharmaceutically acceptable salts 

are well known in the art. They may be obtained during the final isolation and 

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

function with a suitable mineral acid such as hydrochloric acid, phosphoric acid, or 
15 sulfuric acid, or with an organic acid such as for example ascorbic acid, citric acid, 

tartaric acid, lactic acid, maleic acid, rnalonic acid, fumaric acid, glycolic acid, succinic 
acid, propionic acid, acetic acid, methanesulfonic acid, and the like. The acid function 

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

hydroxide or lithium hydroxide. 

20 One aspect of the invention relates to compounds of formula I, wherein R’ is 
(1-6C)alkyl. More in particular, the invention relates to compounds wherein R’ is 
(1 -4C)aikyL 

Another aspect of the invention relates to compounds according to formula I wherein 

Ł 
is halogen. More in particular, R2 is Br. 

25 In another aspect of this invention, R3 in the compound of formula I is 
R9,R’°-aininosulfonyl.  In particular, R9 and R1° are independently (l-6C)allcyl. 

Mother aspect of this invention relates to compounds of formula I, wherein R4 is R". 
phenyl or R’1-(2-5C)heteroaryl, the phenyl or heteroaryl group optionally being further 
substituted with one (14C)alkoxy. In particular, the invention relates to compounds 

30 wherein R" is H or R12R13-amino. 
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A further aspect of the invention relates to compounds of formula I, wherein X is 0. 

In another aspect the invention concerns compounds of formula I, wherein Y is CH2. 

Another aspect of the invention relates to compounds wherein Z is CN. 

Still another aspect of the invention concerns compounds wherein one or more of the 

5 specific definitions of the groups R’ through R16 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-hexahydroquinoline 

compound of formula I. 

Yet another aspect of the invention concerns compounds according to Formula I which 

have an EC50 in the binding assay of less than lO M (as described in example 43). 

io Suitable general methods for the preparation of the compounds are outlined below. 

Ill A = (substituted) phenyl 
or (substituted) heteroaryl 

RI 

RIO + H2N’JC 

VI vii 

FOl and FG2 are functional groups 
A = (substituted) phenyl or (substItuted) heteroaryl 

RI 

V 

’V 

A.FG2 
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In some cases, the RXgroups comprising functional groups may need additional 

temporary protection depending on the type of reaction to be performed, which will be 

easily recognized by a person skilled in the art (see Protective groups in Organic 

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

The 4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline derivatives of formula I, wherein 

R1, R2, R3, R4, X, Y and Z are as previously defined, may be prepared following 

several strategies. Method A starts from appropriately functionalised 4-phenyl-5-oxo-

1,4,5,6,7,8-hexahydroquinoline derivatives of general structure II, wherein R1, R2, R4, 

10 X, Y and Z are as previously defined and FG1 is a functional group, such as nitro, 

azido, (optionally protected) amino, (optionally protected) hydroxyl,carboxylic acid, 
sulfonyl chloride and the like, which may be converted to groups defined for R3. 

R4 

Y: 

RI 

1 H2 

Il-a 

I4 

R7-Hal R2cJ.NR8 

Hal = CI Br, I[) 

I-b: R7 alkyl I-a: R8 = or group 
R° = acyl or sulfonyl group 

For example, N-acylation or N-sulfonylation of compounds of general formula 11-a 
is yields compounds of general formula I-a, wherein R1, R2, R4, X, Y and Z are as 

previously defined, R1 is H and it8 is an acyl or sulfonyl group. 

In a typical experiment, compounds IT-a are reacted in a solvent, such as 
dichloromethane, NN-dimethylfonnamide, dimethyl sulfoxide, ethanol, 
tetrahydrofuran, 1,4-dioxane, toluene, 1-methyl-pyrrolidin-2-one or pyridine with an 

20 appropriately substituted acyl halide, acid anhydride or sulfonyl halide in the presence 
of a base such as triethylaniine, NN-diisopropylethylaniine (DiPEA) or pyridine, to 
give N-acylated or N-sulfonylated derivatives of formula I-a, respectively. 
Alternatively, N-acylated compounds of general formula I-a may be obtained by 
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reaction of derivatives fl-a with appropriately substituted carboxylic acids it the 
Ł presence of a coupling reagent such as diisopropyl caxbodtnide :. (DIC), (3 

dimethylaminopropyl)-ethyl-caxbodl+nude (MCI), O-zotiiazol-1-yI)-W,N,N’-
Ł 

te1aniethyluroniwn tetrafluoroborate (TBTU) or 0-(7-azabenzotriazol-1-yl)’ 
5 N,N,N’N’-tetramethyluroniwn hexafluorophosphate (EIATU) and a tertiary amine base 

Ł (e-g. Di1’EA) in a solvent such as NNdJinethylformaniidc or dieblorometbane at 
Ł . ambient or elevated temperature. 

Compounds of general formula I-b, wherein R’, R2, R4, R8, Y and Z are as 
Ł previously defined and R1 is a (1-4C)alkyi group, may be prepared by N-alkylation of 
io derivatives I-a with appropriately substitutód alkyl halides of general formula R7-HaL 

This reaction, is typically conducted in the, presence of a base. such as potassium 
Ł carbonate, cesium carbonate, sodium hydroxide or sodium hydride in suitable solvents 

Ł Ł such as dichioromethane, 2YN-dirnethylfonuiamide, ethanol, diniethyl sulfoxide, 

. . tetrahydroliiran or 

1,4AIX

 

-dioxane. 

...... , . ..4 

jeducing 

RI Alk alkyl RI Ri1 
11-4 If-b: R7 = alkyl I-b: RT = alkyl 

Raacylorsulfonyl group 
DNS-CI 

l4 R4 

P2 . R7-QHARUN.

R1-HaIRI

 
 

 

It-c DNS 2n1obeiOne H-d: R1 ailcyl 
sulfonyl " DNS 2,4-dlrdtrobenzene 

aulfonyl 
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Alternatively, compounds of formula I-b may be obtained by reductive aikylation 

known in the art with alkyl aldehydes (e.g. acetaldehyde, (iso)butyraldehyde), acetone 

or butanone. Typically, compounds of general formula II-a are treated with the 
appropriate carbonyl compound and a reducing agent such as sodium 

5 cyanoborohydride or sodium triacetoxyborohydride in a suitable solvent such as 

methanol, ethanol, dichioromethane, N,N-dimethylfonnamide or mixtures thereof 
optionally in the presence of acids such as acetic acid, to give compounds of general 
formula fl-b. Compounds of general formula li-b may then be N-acylated or N-
sulfonylated to give compounds of general formula I-b by the same methods described 

io for the preparation of compounds of general formula I-a from IT-a. 

Compounds of general formula li-b may also be obtained via a 3 step sequence. First, 
compounds of formula II-a may be converted to 2,4-dinitrobenzencsulfonamide 

derivatives LI-c by N-suifonylation with 2,4-dinitrobenzenesulfonyl chloride (DNS-Cl). 

The sulfonamide may be alkylated to give compounds of general formula II-d by using 
15 art known Mitsunobu reactions with appropriately substituted primary or secondary 

alcohols of formula R7-OH (R7 = alkyl), triphenyiphosphine (optionally resin bound) 
and a dialkyl azodicarboxylate in appropriate solvents such as 1,4-dioxane, 
tetrahydrofuran or dichloromethane at elevated or ambient temperature. Alternatively, 
the sulfonamide of general formula Il-c may be alkylated using alkyl halides of 

20 formula R7-Hal (lal = Cl, Br, I) and a suitable base such as K2CO3 in a solvent such as 
N,N-dimethylformainide, tetrahydrofuran or 1 ,4-dioxane. Cleavage of the N-S 
sulfonamide bond with a primary amine such as propylainine in a suitable solvent such 
as dichioromethane then gives compounds of formula Il-b. Alternatively, the N-S 
sulfonamide bond may be cleaved using mercaptoacetic acid and a tertiary amine base 

25 in a solvent such as dichioromethane. Precedence for these types of reactions can be 
found in literature. For example, see: Tetrahedron Left. 38 (1997) 5831-5834, Bioorg. 
Med. Chem. Left. 10 (2000) 835-838. 
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I-c R (substituted) alkyl or I-d: R9 = (substituted) alkyl or 
cyatoalkyl cycloalkyl 

R1° = (substituted) alkyl or 
cycloalkyl 

Using the same methods described for the preparation of derivatives 11-b, compounds 

of general formula I-c are prepared, wherein R’, R2, R4, R9, X, Y and Z are as 

previously defined, by reacting compounds IT-a with (substituted) alkyl aldehydes or 

S (cyclic) ketones (e.g. propionaldebyde, cyclohexanone, acetone or acetaldehyde) under 

reductive conditions or by aikylation of derivatives li-c with R9-OH or R?-Hal, 

followed by removal of the DNS-group. Compounds Pc may be reductively alkylated 

again using appropriately substituted aldehydes or ketones to introduce R’°, yielding 
compounds of general formula Pd, wherein R’, R2, R4, R9, R’°, X, Y and Z are as 

10 previously defined. In some cases, the reductive alkylation of 11-a may occur twice to 
yield compounds of general formula I-d wherein RY R1° (e.g. when formaldehyde is 
used, R9 = R10 = methyl). 

RI 

R2 NH2 

RI RI 

Il-a Il-a It-f 

Compounds of general formula 11-a may be obtained by the reduction of the nitro group 
15 in compounds of general formula The to the corresponding amino group. Typically, 

compounds The are treated with zinc dust and acetic acid in a suitable solvent such as 
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T.BF or dioxane at temperatures between 0 °C and reflux temperature. Alternative 
methods include treatment with iron, SnC12, or hydrogen in the presence of a transition 
metal catalyst such palladium or platinum on charcoal, using methods and reagents 
well known to those skilled in the art Alternatively, compounds of general formula Il-a 

5 may be obtained by cleavage of known N-protecting groups (= PG in formula fl-f) such 
as an allyloxycarbonyl (Abc), fluoren-9-yl-rnethoxycarbonyl (Fmoc) or tell-
butoxycarbonyl (Boo) group in compounds of general formula li-f to give the 
corresponding derivatives H-a. Related protective group mfinipulations can be found in 
Protective groups In Organic SynthesLc, T.W. Greene and P.GX Wuts, John Wiley & 

10 sons, Inc, New York, 1999. 

Carboxylic acid derivatives of general formula 11-h, accessible by saponification of 
corresponding alkyl esters 11-g, may be condensed with amines of general structure 
R9R10NH using a coupling reagent as described before for the preparation of 
derivatives I-a from U-a to give compounds of formula I-e, wherein R1, R2, R4, R9, R10, 

15 X, Y and Z are as previously defined. Alternatively, compounds of general formula ]I-h 
may be converted to the corresponding acid chlorides of general formula 11-i by 
methods known in the art: treatment of carboxylic acids of general formula li-b with 

t4 R4 
X+O 

HNR9RIO 
R2 010 

49 

RIXXX% 

I4 
V 

/HNRORIO 

Il-I 
thionyl chloride or oxalyl chloride and DMF in a suitable solvent such as 
clichioromethane or toluene gives the corresponding acid chlorides fl-i. Subsequent 

I -D 
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reaction with amines of general structure R9R’°NU, optionally In the presence of a 

suitable tertiary amine base, yields compounds of general formula I-e. 

Compounds of general formula 1- wherein R1, R2, R4, X, Y and Z are as previously 

5 defined and R is cyano, may be obtained by dehydration of amides of general formula 

I -g with tiifluoroaeetic anhydride and a suitable base such as triethylamine or pyridine 

in a suitable solvent such as dichloromethane, 1 ,4-dioxane or tetrahydrofliran at 0 UC or 

ambient temperature. Related dehydrations of amides to give aryl nitriles can be found 

in literature, for example, see: Org. Prep. Proced. mt. 26 (1994) 429-438, Acta Chem. 

10 Scand. 53 (1999) 714-720, J. Org. Chem. 57 (1992) 2700-2705. Compounds of formula 

I-g are prepared according to the synthesis outlined for derivatives l-e. 

V 

RI 

I4 

RI 

I-f 

Compounds of general formula ff-j wherein R1, R2, R4, X, Y and Z are as previously 
defined may be O-alkylated with (substituted). alkyl halides E-Hal (E = alkyl, 

fluorinated alkyl, alkoxyalkyl, bydroxyalkyl, (substituted) phenylalkyl or (substituted) 
15 beteroarylalkyl; Hal =C1, Br, 1) by treatment with a base such as potassium carbonate 

or cesium carbonate in suitable solvents such as NN-dhnethylformamide, acetone, 
tetrahydroliiran, 1,4-dioxane or 1-methyl-pyrrolidin-2-one to give compounds of 
general formula I-h, wherein R’, R2, R, X, Y and Z are as previously defined and E is 
alkyl, fluorinated aikyl, aikoxyalkyl, bydroxyalkyl, (substituted) phenylaikyl or 

20 (substituted) heteroarylaikyl. Alternatively, Mitsunobu conditions as described for the 
conversion of derivatives 11-c to compounds 11-d may be used to effect this conversion. 



WO 2006/117370 PT/EP2006/061976 S 

- 14-4 -

R4R4 R4 

x-Y x-Y. 
R2 OH 

E-HaI or E-OH 
R2 01 E 

z Hal CI, Br, IA
RI RI 

JI-J I-h: E = (substituted) alkyl 

Compounds of general formula I may also be obtained by manipulation of functional 

groups F02 in compounds of general formula Ill (method B). For example, 
functionalization of the amino group of compounds of general formula 

rn-a 

in some 

5 manner as described for the conversion of derivatives II-a into I-a and I-b, yields 

compounds of general formula I-k, wherein R1, R2, R3, R12, R’3, X, Y and Z are as 

previously defined, A is a (substituted) phenyl or a (substituted) beteroaiyl ring. 

(U-a: A (substituted) phenyl or 
(substituted) heteroaiyl 

I-k: A (substituted) phenyl or 
(substituted) heteroaryl 

H or alkyl 
R13 = acyl or sulfonyl group 

Compounds of general formula I-], wherein R’, R2, R3, R14, X, Y and Z We
 as 

10 previously defined, R’5 is H and A is a (substituted) phenyl or a (substituted) heteroaryl 
ring, may be obtained by reductive alkylation of compounds of general formula III-a 
using the same methods described for the preparation of compounds ii-b from Il-a or 
by the 3 step sequence described for the preparation of derivatives il-b from fl-a via II-
c and il-d. Reductive alkylation of compounds I-I with aldehydes or ketones in the 

15 presence of sodium cyanoborohydride or sodium biacetoxyborohydride may afford 
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compounds of general formula I-m, wherein R1, R2, B.3, B.’4, R’5, X, Y and Z are as 

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

I;’ 
A’Rl4 
V 

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

R14 = (substituted)alkyl, 
cydoalkyl 

I-m: A = (substituted) phenyl or 
(substituted) heteroaryl 

R14 = (substituted)alkyl, 
cycloalkyl 

R15 = (substltuted)alkyl, 
cycloalkyl 

Ł 
Compounds of general formula ffl-a may be prepared from compounds of general 

5 formula -b or 1U-c in analogy to the preparation of compounds 11-a from IL-e or 11-i 

respectively. 

fl 

A.NO2 

Xly 

R2 R3 

RI 

A..NH2 
V 

Ill-b: A = (substituted) phenyl or Ill-a: A (substituted) phenyl or 
(substituted) heteroaryl (substituted) heteroaryl 

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

PG = protective group 

Amide derivatives I-n, wherein B.1, R2, B.3, B.14, B.’5, X, Y and Z are as previously 

defined and A is a (substituted) phenyl or (substituted) hcteroaiyl ring, may be 

mo prepared from carboxylic acids IU-e, by the same methods (via acid chloride or by the 

use of coupling reagents) that were described for the preparation of compounds I-c 

from fl-h. 

qIL 
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41OiJky1 
1lRI4 

415 

3 R2 R3 R2 R3 
HNR14Rth 

RI N’ RI RI A.
A = (substituted) phenyl or IlI-s A = (substituted) phonyl or 

(substituted) heteroaryl (substituted) heteroaryl 

R’ -0H 

1n A w (substituted) phenyl or 
(substituted) heteroayl 

AIO.R14 

R2 R3 

RI’ 

I-o: A (substituted) phenyl or 
(substituted) heteroaryl 

Similarly, esters of general formula I.o, wherein R1, R2, its, R’4, X, Y and Z are as 
previously defined and A is a (substituted) phenyl or (substituted) beteroaryl ring may 
be obtained from derivatives m -e and alcohols of general formula R’4-OH using the 

S same methods as described for the conversion of Ill-c into the corresponding amides 
I-IL 

Compounds of general formula UI-c may be prepared from the corresponding alkyl 
esters flI-d by base or acid mediated ester cleavage, well known to those skilled in the 
art 

10 I)erivatives of general formula I-p, wherein R’, it2, R., R14, X, Y and Z are as 
previously defined and A is a (substituted) phenyl or a (substituted) heteroaryl ring, 
may be prepared by alkylation of the bydroxyl group in compounds of general fonnula 
IlI-g with an alkyl halide of general formula R’4-Hal, in which Hal may be Br, Cl or L 
Typically, such a reaction is carried out in an aprotic solvent such as NM-

15 diinethy]formtrniide, 1,4-dioxane or tetrahydroibran in the presence of a base, such as 
sodium hydride, potassium carbonate, cesium carbonate or triethyl amine at ambient or 
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elevated temperature. Alternatively, conversion of compounds of general formula m -g 

into aryl ethers of general formula I-p may be accomplished under Mitsunobu-type 

alkylation conditions. In such a transformation, alkylation of the hydroxyl group in 
compounds of formula I11-g is effected with alcohols of general formula R14-OH under 

5 the agency of (resin bound) triphenyl phosphine and diethyl azodicarboxylate or its 

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

IrotecUng group 
R14 

KOH 
K° A 

x-Y 
ly 

I ly 
R2 R3 R2 R14 R14 X 

U 
z 

i!’ai or 6w R2 R3 

Z HaIBr Clan 

RI’ RI RI)LN 
H 

IH-f: A (substituted) phenyl or 111-9: A = (substituted) phenyl or I-p: A = (substituted) phenyl or 
(substituted) hoteroaiyl (substituted) heteroaryl (substituted) heteroaryl 

Derivatives of general formula m -g may be obtained by cleavage of the hydroxyl-
protecting group in compounds of general formula Ill-f. Suitable protective groups, 

10 well-known to those skilled in the art, are the tetrahydropyranyl (THP) or ter -butyl 
dimethylsilyl (IBS) protective groups. Cleavage of the 1111’ and TBS groups is 
generally accomplished by treatment with acids, such as hydrochloric acid, 
trifluoromethanesulfonic acid or trifluoroacetic acid in a suitable solvent, such as 
tetrahydrofuran or methanol Alternatively, the TBS group may be removed by 

is treatment with tetra-n-butylammoniuin fluoride in tetraiiydroibran. Related protective 
group manipulations can be found in Protective groups in Organic Synthesis, T.W. 
Greene and P.G.M. Wuts, John Wiley & sons, Inc., New York, 1999. 

Compounds of general formula I may also be obtained by manipulation of both 
functional groups FG1 and FG2 in compounds of general formula N (method C), 

20 along the lines described for the conversions of compounds of general formula II and 
ifi. The two functional groups can be, but do not need to be, identical It is clear to 
those skilled in the art that the order in which the functional groups FUl and FG2 are 
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modified may be crucial for a successful synthetic outcome. Clearly, in some cases the 

use of (orthogonal) protective groups maybe necessary. 

For example, diiritro compounds of general formula P/-a may be reduced to the 
t1imino compounds P1-b using the methods described for the preparation of 

5 derivatives U-a from 11-e. Standard N-acylation or N-sulfonylation affords compounds 

of general formula I-q, wherein R’, R2, R3, X, Y and Zare as previously defined and A 

is a (substituted) phenyl or a (substituted) heteroatyl ring and R = R8. 

KNO2 

RI 

IV-a: A = (substituted) phony! or IV-b: A = (substituted) phenyl or 
(substituted) heteroaiyl (substituted) heteroaiyl 

RIa 

R2 

XA 

R8 

RI ANN 
Ii: A w (substituted) phony! or 

(substituted) hetoroaryl 
R8 = R13 = acyl or sulfonyl group 

10 To allow independent variation of the substituents (e.g. R8 and R13) , the functional 
groups in compounds of general formula N need to be functionalized in an orthogonal 
manner. For example, compounds of general formula N-c may be functionalized using 
the same methods described for the synthesis of derivatives I-a,, I-b, I-c and I-d from 
compounds 11-a to give compounds of general formula IV-d, wherein R.’, R2, X, Y and 

15 Z are as previously defined, A is a (substituted) phenyl or a (substituted) heteroatyl 
ring and G is NR7R8 or NR9R10. These compounds may be converted to derivatives I-r, 
wherein R1, R2, X, Y and Z are as previously defined, A is a (substituted) phenyl or a 
(substituted) heteroaryl ring and G is NR7R8 or NR9R1° and K is NR12R13 or NR14R’5. 
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A, NO2 A..NO2 A#K 

x-y x-Y x_+ 
R2 NH2 R2 R2 G 

R11RI
V R1_’ 

IV-c: A (substituted) phenyl or IV-d: A = (substituted) phenyl or Ir A = (substituted) phenyl or 
(substituted) h*teroayI (substituted) heteroaryl (substituted) heteioaiyl 

G=NR1R8orNRR1° G=NR1R0orNR8R’°  
K NRR or NR’4R 

Yet another possibility to arrive at the desired compounds of general formula I may be 
the fiinctionalization of compounds of general formula V (method I)). Compounds of 

V general formula V-a wherein X =0 may be used to prepare compounds .1-a, wherein 
s R1, R2, R3, R4, Y and Z are as previously defined and X =0, by O-alkylation, 0-

Ł .. acylation or O-sulfonylation using standard conditions, well known to those skilled in 
the art. The substitution pattern of the (hetero)aiyl ring in W is as previously defined. 
In a typical expeiiment, compounds V-a are reacted in a solvent, such as 

V 

Ł: dichloromethane, 2NdimethyIfonnamide, V climethyl sulfoxide, ethanol, 
10 tetrahydrofbran. 1,4-dioxane, toluene, 1-methyl-pyrrohdin-2-one or pyridine with an 

appropriately substituted (hetero)aromatic alkyl halide of formula IX acyl chloride of 
formula X, or sulfonyl chloride of formula XII in the presence of a base such as 
tnelliylamme, N,N-dnsopropylethylamme (DIPEA), pyridine, potassium carbonate, 
cesium carbonate or sodium hydride, optionally in the presence of a catalytic amount of 

is 

potassium iodide or te1rabutylanmonium iodide, to give 0alkylated, Q-acylated or 0-
sulfonylated derivatives of formula I-s, respectively. 

V 

R2 R3 R4 R4 R4 VXH
 

Ha 
or 
01 

or Olk OH 

R1 N 
14
 

He) -01 
V-a., X =0 
V-b: X = NH 

I4 

R4 R4 R2 R3 
!o=o or4orA 

XIII 
xV,I.I%:x:. 

V 

fNJ
 

I-$: X 0 
l-t X=NH 
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Alternatively, O-alkylated compounds of general formula I-s in which Y = CH2 may be 
obtained by using art known Mitsunobu reactions with alcohols of formula X[Il, 
triphenyiphosphine (optionally resin bound) and a dialkyl azodicarboxylate (e.g. 
diethyl azodicarboxylate) in appropriate solvents such as 1,4-dioxane, tetrahydrofuran 

5 or dichioromethane at elevated or ambient temperature. 

Additionally, O-acylated compounds of general formula I-s, wherein Y = C(0) may be 
obtained by reaction of a (hetero)aromatic carboxylic acid of formula XI in the 
presence of a coupling reagent such as diisopropyl carbodjimide (DIC), (3-
diniethylaminopropyl)-ethyl-carbodiiinide (EDCI), O-(benzotriazol-1 -yl)-N,N,N’,N’-

10 tetramethyluronium tetrafluoroborate (TBTIJ) or 0-(7-azabenzotriazol-1-yl)-
N,JVN’,N’-tetTamethyluronium hexafluorophosphate (HATU) and a tertiary amine base 
(e.g. DIPEA) in a solvent such as NN-diniethylformamide or dichioromethane at 
ambient or elevated temperature. 

Ł Likewise, compounds of general formula I-t may be prepared from compounds V-b by 
Is N-alkylation, N-acylation or N-sulfonylation using the same methods described for the 

synthesis of compounds I-s using the reagents of formula IX-X[IL Additionally, 
compounds of general formula I-t in which Y = CH2 may be prepared by reductive 
amination of (hetero)aromatic aldehydes of formula MV with compounds V-b and a 
suitable reducing agent such as sodium cyanoborohydride or sodium 

20 triacetoxyborohydride. Alternatively, compounds of general formula V-b may be 
converted to the corresponding benzimines upon reaction with (hetero)aromatic 
aldehydes MV by methods known to those skilled in the art, followed by reduction 
with a reducing agent such as sodium borohydride to give compounds I-t in which Y = 
CH2. 

I4 

R2 R3 

RI N RI 
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Compounds of general formula 1-1 wherein R1, R2, R3, R4, Y and Z are as previously 

defined and X is NE may be N-alkylatcd by the same methods as described for the 

preparation of derivatives I-b from I-a (if Y = C(0) or SO2) or by the same methods as 

described for the preparation of derivatives compounds IT-b from li-a (if Y = CR2) to 

5 afford compounds of general formula I-u, wherein R16 is a (14C)alkyl group. 

Compounds of general formula I, wherein R’, R2, ?, R4, X, Y and Z are as previously 

defined, may also be prepared starting from cyclolexane-1,3-thones of general formula 

VI, enamines of general formula VII and benzal4ehydes of general formula Vffl-a-b, 

by the well-documented three component Hantzsb-type cyclo-condensation reaction 

10 (Method E). 

R.4 
R4 

+ 

2 

Xly 
R2 

X 
R3 

R1t1O + 

R 

+ H2N 

R3 

R11. 

Vi Vii Vill-a:X0 I 
’i/ill-b: X = N-R16 

Related Hanlzsch-type cyclo-condensation reactions can be found in: Bioorg. Med. 
Cheni Left. 12 (2002)1481-1484, J. Choin. Soc., Perkin Trans. 1(2002)1141-1156, 
Synlett (2002) 89-92, Drug Dcv. Res. 51 (2000) 225-232, Drug Dev. Res. 51 (2000) 

is 233-243, J. Med. Chem. 42 (1999) 1422-1427, ibid. 5266-5271, ibid. 41 (1998) 2643-
2650, WO 9408966, Arzneim.-Forschi.Drug Res. 45 (1995) 1054-1056, J. Med. Chem. 
34 (1991) 2248-2260, ibid. 17 (1974) 956-65, Indian J. Chem., Sect B (1994) 526-531, 

. Chem. Rev. 72 (1972), 1-42. The above mentioned reaction is typically conducted at 
elevated temperature in suitable solvents such as acetic acid, (iso)propanol, ethanol, 

20 methanol or mixtures thereof. 

Compounds of general formula I-w, wherein R2 is H and R3 is R9,04minosulfonyl 
and R’, R4, X, Y and Z are as previously defined may be synthesized by catalytic 
hydrogenation of compounds of general formula I-v, using hydrogen and a transition 
metal catalyst such as palladium on charcoal in suitable solvents such as ethanol, 

25 methanol, ethyl acetate or mixtures thereof. 
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Compounds of general formula II and 

m 

may also be synthesized by the llanlzsch-type 

cyclo-condensation reactions by reacting compounds VI and VII with aldehydes of 

formula XVI or XVII, respectively. 

V 

RI 

Vi 

AFG2 

x_’’ AFG2 

R2 R3 X_+ 
1) R2.R3 

OH 

+ I 
H2N 

H 
VII III: A (substituted) phenyl or 

(substituted) heteroayI 

5 Compounds of general formula III are also accessible from derivatives of general 

Ł formula V-a and V-b using the same methods as described for the preparation of 

compounds of general formula I-s and I-t respectively, using reagents of formula 

XVffl-XXEIL 

AF 
FG2 FG2 FG2 FG2 FG2 F02 I 

tori or I or - A A A 4= or
x 

R2 R3 R2..LRa HaI’ OCl
 

00H 
)OCI XXII XXIII o 

RI1 RI ANNH H 
V-a: X = 0 III: A (substituted) phenyl or 
V-b: X = NR16 (substituted) heteroaryl 

Similarly, compounds of general formula N may be prepared from derivatives of 
Ł 10 general formula XV-a and XV-b using the same methods as described for the 

RI 

AFG2 

XVIII or XlXor XXor XXI or XII or XXII1 

RI 

XV-a: X 0 IV: A = (substituted) phenyl or XV-b: X = NR18 (substituted) heteroaryl 
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preparation of compounds of general formula I-s and 14, respectively, using reagents of 
ft4’IEi&4 iii 

Compounds of general formula N and V-a-b may also be prepared by the previously 

mentioned Hantzsch-type cyclo-condensation, by using substituted benzaldehydcs of 

general formula XXIV or XXV, respectively. 

FG2 A 

P42 R3 H.x 

R2..#yFGiL 

OAK 
0 

- 
L.J 

XXIV 

R1u11 - 
+ ( )0(V 

RI 0 H2N 

Ri 

IV: A (substItuted) phenyl or VI VII V-at X = 0 
(substituted) heteroaryl V-b: X = NH 

Con,ounds of general formula V-c-d in which R2 is Br may also be obtained by ort/zo-
bromintion of phenols or anilines, which are well known to those skilled in the art. 
Thus, compounds of formula V-e-f - synthesized from compounds VI and VII and 
aldehydes XXVI by a Hantzsch-type cyclocondensalion reaction - afford compounds 
of formula V-c-d upon treatment with bromine in a suitable solvent such as acetic acid, 
ethanol or dichloromethane or mixtures thereof; optionally in the presence of sodium 
acetate. Alternatively, N-bromosuccinimide in N,N-dimethylformatnide or acetonitrile 
may be used to achieve this conversion. For example, see: J. Chexn. Soc. Perkin 
Trans.2 6(2000)1113-1118,3. Org. Chem. 44(1979), 4733-4735. 

HI x 

VI + VII 
+ H,R3 

XXVI-a: X 0 
XXVI-b: X = NH 

V-a: X 0 
V-f: X = NH 

Br FRM 

V-a X Ł 0 
V-d: X = NH 
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Additionally, compounds of general formula V-i, wherein R3 is a sulfanioyi group and 

X = 0, may be obtained by reacting an3ines of general formula R9R10NH with 
compounds of general formula V-b, optionally in the presence of a tertiary amine base 
such as lriethylamiiie or DIPFA. Compounds V-h are obtained by clilorosulfonylation 

5 of compounds of general formula V-g. For related examples in the literature 
concerning chlorosulibnylation of phenols, see: Tetrahedron 53 (1997) 4145-4158, 
Bioorg. Med. Chem. Lett. 13 (2003) 379-382. 

R2   

0

VI + Vii + 
CISO3H 

RI RI 

XXV1-c V-9 

RI RI 

XV-c:X=O V-J:X=O 
XV-d:X=NH V-k.*X=NR 

14 Din 

V-I 

Compounds of general formula V may also be prepared from compounds of general 
10 formula XV by selective modification of FG1. For example, compounds of general 

formula XV-c-d, wherein R1, R2 and Z are as previously defined and FG1 is NH2, may 
Ł be selectively N-acylated or N-sulfonylated, using the same conditions described for 

the preparation of compounds I-a from lI-a, to give compounds of general formula V-j-
k, wherein R1, R2, R8 and Z are as previously defined. For examples in literature 

15 reporting similar regioselectivity in the acylation or sullonylation of 12-
dianiinobenzeiie derivatives, see: ). Chem. Soc., Perkin Trans. 1 (1988) 1939-1943, 3. 
Med. Chem. 33 (1990) 2101-2108, 1. Med. Chem. 43 (2000) 4084-4097, Bioorg. Med, 
Chem. 10 (2002) 3997-4004. For examples describing regioselective flinctionalisation 
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of ortho-hydroxy aniline derivatives, see: I. Org. Chem. 53 (1988) 4762.4769, ii’ 

2003026630, Pharm. Chem. 1.36 (2002),410-412. 

Compounds of general formula XV may also be prepared by the previously mentioned 

Hantzscb-type cyclo-condensation, by using substituted benzaldehydes of general 

5 formula XXVII. Additionally, compounds of general formula XV wherein R2 = Br may 

be prepared by Ilantzscb reaction with aldehydes of general formula XXVIII, followed 

by ortho-bromination of the resulting phenols and anilines, in analogy with the 

preparation of compounds of formula V-c-d. 

H 
X  R2,L,FGI 

R2 FGI 
VI+VII  ci R2Br 

OH RI1 RI 

)XVH XV XV-W. X =0 XV-d:X=NH 

XIH 
H,L,FGI 

(’y 
OH 

XXVliI-a: X= 0 XXVIII-b: X = NH 

10 The substituted cyclobexane-1,3-diones of general formula VI are commercially 

15 

available or may be prepared by literature procedures. Relevant examples are found in: 
I. Med.. Chem. 43 (2000) 4678-4693, Tetrahedron 56(2000)4753-4758,1. Med. Chem. 
35 (1992) 3429-3447, thid 24 (1981) 1026-1034, Org. Synt Coll. Vol. V (1973) 4000 
Chem. Ber. 88 (1955) 316-327, Justus Liebig Ann. Chem. 570 (1950)15-31. 

R15 
II 

(N0 AN 10. 

o H2N H2N 
VI Vu -a Vu -b 

The compound of formula VIE-a is commercially available and compound VIE-b has 
been documented in literature, see for example: Drug Dcv. Res. 51(2000)225-232. 

Compounds of general formula IX to MV and XVIII to XXIII are either commercially 
available, documented in literature or readily synthesized by those skilled in the art. 
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Ł 13ethaldehydes of general formula Viii-; wherein R2, B?, R4 and Y are as previously 

defined and X = 0, are readily prepared from benzaldebydes of general formula 
XXV-a using the same methods as described for the conversion of compounds of 
formula V-a to I-s. Likewise, compounds of general formula VOl-b, wherein R2, R3, R4 

5 and Y are as previously defined and X N-R’6, are prepared from XCV-b using the 
same methods as described for the conversion of compounds of formula V-b to 14 
Similarly, rbenzaldebydes of general formula XVfl-a-b are prepared from aldehydes 
XXV-a-b, upon reaction with compounds XVIII to XXIII. 

X 
F12 R3 R2 R3 R2 R3 

i iXorXorXlor . XV1II orXLX orXXor J Ł 
. XII or )(111 or )QV XXI or xxu or )0011 

vmax’o XXV-a:X’O XVII-a:X=O 
VU I-b: X = NR )OCV-b X NR1S XVII-b: X = NR1 

.FG2 

R2 FOl .. R2 FGI R2 FGI 
IXorXorXior XVIJIorXIXor)Q(or I 

I)00or)O(II orXXlII 

H 

xvl-ax=o XXVII-a:X=O XX1V-a:X0 
XvI-b: X= NRIe )O(Vli-b: X = NR1 XXIV-b: X NRIG 

A = (subst) phenyl or (subst.) hetemaryl 

io Following the same strategy, benzaldebydes of general formula XVI-a-b and XXIV-a-b 
are prepared from compounds of general formula XXVII-a-b 

S Benzaldehydes of general formula XXV, XXVI, XXVII and XXVIII are commercially 
available, documented in the literature or may be prepared by those skilledin the art. 
For example, see I Chem. Soc., Perkin Trans 2 (2000) 1119-1124, 1 Chem. Sac, 

is Chem Commun. 4 (1993) 419-420, Synth, Coinmun. 20 (1990) 2659-2666, Cheni. 
Phann. Bull 34 (1986) 121-129, Indian I Chem. Sect B 20 (1981) 1010-10130 
Monatsh. Chem 106 (1975) 1191-1201, DE 1070162, J. Org hem. 23 (1958) 120, 
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Tetrahedron Lett. 25 (1984),2901-2904, J. Org. Chem. 25(1960), 2053-2055,1. Chem. 

Soc., Perkin Trans. 2 (1992), 2235-2242. 

Additionally, bcnzaldchydes of general formula XXV-c and XXVII-c wherein R2 is 
bromide and X is N-H may be obtained by brorninatlon of compounds of general 

5 formula XXIX using the same procedures described for the conversion of compounds 
of general formula V-f to V-d. Compounds of general formula XXIX are easily 
prepared from compounds of general formula XXX using the same reduction methods 
that were described for the preparation of compounds of general formula fl-a from fl-c. 
Compounds of general formula XXX are commercially available, reported in literature 

io or may be readily be piepared by those skilled in the art. 

NO NH2 NH2 

yy -v 

. 0 0 0 
XXX-a,L=R3 XXIX-a*L=R3 XXV-c L=R3 
XXX-b: L = FGI XXIX-b: L FOl XXVII-c: L = FGI 

Furthermore, substituted benzaldehydes of general formulas VIII, XVI, XVII, XXIV, 
XXV, XXVI, XXVII, XXVIII, XXIX, XXX may be prepared from the corresponding 
benzoic acids XXXI or benzoic esters of general formula XXXII by reduction methods 

is known in the art. Additionally, oxidation of alcohols XXXIII by methods well known 
in the art also affords beazaldebydes. Benzyl bromides XXXIV, which may be 
prepared from the corresponding toluene derivatives XXXV by benzylic brornination, 
may be converted into benzaldebydes by art known methods as well. Furthermore, the 
aldehydes may be obtained by deprotection of the corresponding (cyclic) acetals of 

20 general formula XXXVI. 

Substituents Substttuents Substituents 

0 OH 0 OJk HO 

)0O(I )0OUI XXXIII 

Substituents Substituents Substituents 

Br 
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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 enanliomers are well known 
in the art, e.g. crystallization of salts which are obtained from optically active acids and 
the racenric mixture, or chromatography using chiral columns. For separation of 
diastereomers, straight phase or reversed phase columns may be used. 

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

The 4-phenyl-5-oxo-1 ,4,5,6,7,8-hexahydroquinolinc derivatives of the invention were 
found to agonists of the FSH receptor. Methods to determine receptor binding, as well 
as in vitro and in vivo assays to determine biological activity, of gonadotropins are well 
known. In general, expressed receptor is contacted with the compound to be tested and 
binding or stimulation or inhibition of a functional response is measured. 

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

Methods to construct recombinant FSH expressing cell lines are well known in the art 
(Sambrook et al., Molecular Cloning: a Laboratory Manual, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, latest edition). Expression of receptor is attained 
by expression of the DNA encoding the desired protein. Techniques for site directed 
mutagenesis, ligation of additional sequences, PCP, and construction of suitable 
expression systems are all, by now, well known in the art. Portions, or all, of the DNA 
encoding the desired protein may 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 may 
be provided to the DNA coding sequences. As is well known, expression systems are 



WO 2006/117370 

- 30 - 

PCTIEP2006/061976 

now available which are compatible with a wide variety of hosts, including prokaryotic 
hosts such as bacteria and eukaryotic hosts such as yeast, plant cells, insect cells, 
mammalian cells, avian cells and the like. 

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

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

For measurement of binding, radioactive or fluorescent compounds may be used. As 
reference compound human recombinant FSH can be used. 

10 In the alternative, also competition binding assays maybe performed. 

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

15 increased, by the stimulating effect of the test compound upon binding to the receptor. 

In addition to direct measurement of e.g. cAMP levels in the exposed cell, cells lines 
can be used which in addition to transfection with receptor encoding DNA are also 
transfected with a second DNA encoding a reporter gene the expression of which 
responds to the level of cAMP. Such reporter genes might be cAMP inducible or might 

20 be constructed in such a way that they are connected to novel cAMP responsive 
elements. In general, reporter gene expression might be controlled by any response 
element reacting to changing levels of cAMP. Suitable reporter genes are e.g. LacZ, 
alkaline phosphatase, firefly luciferase and green fluorescence protein. The principles 
of such iransactivation assays are well known in the art and are described e.g. in 

25 Stratowa, Ch., Himmler, A. and Czernilofsky, A.P., (1995) Curr. Opin. BiotechnoL 
6:574. 

The present invention also relates to a pharmaceutical composition comprising a 4-
phenyl-5-oxo-1 ,4,5,6,7,8-hexahydroquinoline derivative or pharmaceutically 
acceptable salts thereof having the general formula I in admixture with 

30 pharmaceutically acceptable auxiliaries and optionally other therapeutic agents. The 

7) 
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auxiliaries must be "acceptable" in the sense of being compatible with the other 
ingredients of the composition and not deleterious to the recipients thereof. 

Pharmaceutical compositions include e.g. those suitable for oral, sublingual, 
subcutaneous, intravenous, intramuscular, nasal, local, or rectal administration, and the 

5 like, all in unit dosage forms for administration. 

10 

15 

20 

For oral administration, the active ingredient may be presented as discrete units, such 
as tablets, capsules, powders, granulates, solutions, suspensions, and the like. 

For parenteral administration, the pharmaceutical composition of the invention may be 
presented in unit-dose or multi-dose containers, e.g. injection liquids in predetermined 
amounts, for example in sealed vials and ampoules, and may also be stored in a freeze 
dried (lyophilized) 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 
standard reference, Gennaro, A.R. et al., Remington: The Science and Practice of 
Pharmacy (20th Edition., Lippincott Williams & Wilkins, 2000, see especially Part 5: 
Pharmaceutical Manufacturing), the active agent may be compressed into solid dosage 
units, such as pills, tablets, or be processed into capsules or suppositories. By means of 
pharmaceutically acceptable liquids the active agent can be applied as a fluid 
composition, e.g. as an injection preparation, in the form of a solution, suspension, 
emulsion, or as a spray, e.g. a nasal spray. 

For making solid dosage units, the use of conventional additives such as fillers, 
colorants, polymeric binders and the like is contemplated. In general any pharma-
ceutically acceptable additive which does not interfere with the function of the active 
compounds can be used. Suitable carriers with which the active agent of the invention 
can be administered as solid compositions include lactose, starch, cellulose derivatives 
and the like, or mixtures thereoC used in suitable amounts. For parentcral 
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. 

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

The exact dose and regimen of administration of the active ingredient or a 
pharmaceutical composition thereot may vary with the particular compound, the route 

$ of administration, and the age and condition of the individual subject to whom the 
medicament is to be administered. 

In general parenteral administration requires lower dosages than other methods of 
administration which are more dependent upon absorption. However, a suitable dosage 
for humans may be 0.05-25 mg per kg body weight The desired dose may be presented 

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

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

is A further aspect of the invention resides in the use of a 4-phenyl-5-oxo-1,4,5,6,7,8-
hex8hydroquinoline derivative having the general formula I for the manufacture of a 
medicament to be used for the treatment of disorders responsive to FSH receptor 
mediated pathways, preferably for the treatment of fertility disorders. Thus, patients in 
need thereof can be administered with suitable amounts of the compounds according to 

20 the invention. 

In yet another aspect the invention resides in the use of a 4-phenyl-5-oxo-1,4,5,67,8-
hexahydroquinoline derivative having the general formula I for the manufacture of a 
medicament to be used for the treatment of fertility disorders. 

25 The invention is illustrated by the following examples. 
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EXAMPLES 

General Comments: 

The following abbreviations are used in the examples: DMA = NN-dimethylaniline, 
DIPEA = N,N-diisopropylcthylamine, TFA = trifluoroacetic acid, HATU = 0-(7-
azabenzotdazolc-1 -y1)-IN,N’,N’-telramethyluroniu1n hexafluorophosphate, Fmoc 9-
fluoreny]methoxycarbonyl, Fmoc-Cl = 9-fiuorenylmethoxycarbonylchloride, DMF = 
N,N-dimethylformn’ide, THF = tetrahydrofuran. 

Unless stated otherwise, all final products of the examples below were lyophilized 
from water/114-dioxanc mixtures, waterltert-butanol or water/acetonitrite mixtures. If 

10 the compound was prepared as a II0- or TFA salt, the respective acids were added in 
appropriate amounts to the solvent mixture before lyophilization. 

The names of the final products described in the examples were generated using the 
Befistein Autonom program (version: 2.02.304). 

Ł The following analytical HPLC methods were used for determination of retention 
15 times: 

Method 1: Column: 5 pm Luna C-18(2) 150x4.6 mm; flow: 1 xnJ/min; detection: 210 
nm column temperature: 40 °C; solvent A: CH3CNIH20 = 1/9 (vlv); solvent B: 
CH3CN; solvent C: 0.1 M aqueous trifluoroacetic acid, gradient: solvent A/B/C = 
65/30/5 to 10/85/5 (v/v/v) in 30.00 mm, then constant for an additional 10.00 min at 

20 A/B/C = 10/85/5 (v/v/v). 

Method 2: Identical to method 1, except for the gradient used: Gradient: solvent A/B/C 
75/20/5 to 15/80/5 (v/v/v) in 30.00 mm, then constant for an additional 10.00 min at 

A/B/C 15/80/5 (v/v/v). 

Method 3: Identical to method 1, except for the gradient used Gradient: solvent A/B/C 
25 = 95/0/5 to 15/80/5 (v/v/v) in 30.00 mm, then constant for an additional 10.00 min at 

Ł 
A/B/C = 15/80/5 (v/v/v). 

Method 4: Identical to method 1, except for the gradient used: Gradient: solvent A/B/C 
60/40/0 to 0/100/0 (v/v/v) in 20.00 min, then constant for an additional 10.00 min at 

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

30 The diastereomeric ratio was determined if baseline separation of the individual 
diastereomers was observed using the appropriate analytical BPLC method. 
Alternatively, the diastereomeric ratio was determined by ’H NMR analysis when 
distinct signals corresponding to the diastereoniers were identified. 
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-The
 following methods were used for preparative IWLC-purifications: 

Method A: Column = Luna C-18. Gradient: 0.1% Irifluoroacetic acid in H20/CH3CN 
(9/1, v/v)/CH3CN = 80/20 to 0/100 (vlv) in 30-45 nun, depending on the ease of 
separation. Detection: 210 nm. 

5 Method B: Column= Luna C-iS. Gradient: H20/CH3CN (9/1, vlv)ICH3CN = 80/20 to 
0/100 (v/v) in 30-45 mm, depending on the case of separation. Detection: 210 nm. 

Example 1 

4-J3!.Bromo4.5-bis-(3-methoxv-benzv1oxy)-phenyl1-2-methvl-5-oxo-7-propyl-
’0 1 .4.5.6.7.8-hexahvo-auino1ine-3 -carbonilxile 

(a). 3-Bromo-4,5-bis-(3-methoxv-benzvloxv)-benzaldehvde 

A mixture of 5-bromo-3,4-dihydroxybenzaldehyde (100 mg), 3-methoxybenzyl 
Ł bromide (71 .tl), potassium carbonate (140 mg) and tetrabutylaninionium iodide (10 

15 mg) in 5 ml of DMF was stirred at 60 °C for 3 h. The reaction mixture was diluted with 
water and extracted with ethyl acetate. The organic layer was dried (MgSO4), filtered 
and concentrated in vacuo. 

Yield: 143 mg. 

20 (b). 4-13-Bromo-45-bis-(37methoxybenzvloxy)-phenvl1-2-methvl-5-oxo-7-prqpyl-
1 ,4,5,6..7.8-hexahydro-guinoline-3-carboniixjle 

A mixture of 3-bronuo-4,5-bis-(3-methoxy-benzyloxy)-benzaldehyde (143 mg), 3-
aminocrotonitrile (28 mg), 5-propylcyclohexane-1,3-dione (52 mg) in ethanol (10 ml) 
was stirred at 80°C for 17 h. The mixture was concentrated in vacuo. The residue was 

25 purified by chromatography on silicagel in heptane/ethyl acetate i/I -+ 2/8 (v/y) as 
eluent. 

Yield: 122 mg. MS-ESI: [M+HJ = 657.4/659.4; anal. HPLC Rt = 17.18 mm (diasti) 
Rt = 17.43 mm (diast.2) (method 4) 

Diast. ratio: 4:1 

30 
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Example 2 

.1 678-hexadroolin-3-carbQiit1i1e 

Ł 5 (a). 3-Bromo4-hydroxv-5-nitro-beiizaidehvde 

3-Bromo4-hydroxybenzaldehyde (250 mg) was dissolved in S nil of acetic acid. Nitric 
acid (52 p1) was added and the mixture was stirred for 3 h during which asolid formed. 
The solid was filtered oA washed with water and dried in vacuo. 

Yield: 249 mg. M$-ESI: JM-!-Hf 245.8/247,8 

10 

(1 3-Bromo4-methov-bvloxy)5-nitro-bcnzaldehy4e 

Ł To a solution of 3-bromo-4-bydoxy-5-nitro-benzaldobyde (87.4 mg) in city 
dichioroniethane (7.5 ml) was added 3-methoxybenzyl alcohol (35 iii), 
tripbenylphospbinc (103 mg) and diethyl azodicarboxylate (45 p1). The mixture was 

Ł is stirred under a nitrogen atmosphere for 17 h and then concentrated in vacuo. The 
residue was purified by chromatography on silicagel in beptane/ethyl acetate 9/1 1/1 
(v/v) as eluent. 

Yield. 50 mg. 

20 (c). 
1hex 

A mixture of 3-hroxno4-(3-methoxy-b loxy)-5-nitro-ben7illdehyde (50 mg), 3-
aminocrotonitrile (13 mg) and 5-propylcyclohexane-1 ,3-dione (25 mg) in 10 nil of 
ethanol was stirred at 80 °C for 17 h. The mixture was concentrated in vacuo. The 

25 residue was purified by chromatography on silicagel in beptane/etbyl acetate 8/2 - 1/1 
(v/v) as eluent. 

Yield: 50 mg. MS-ES!: fM+Hf = 566.2/568.2; anal. HPLC R = 22.66 
mm (method 1) 

Diast. ratio: 4:1 

30 Example 3 

4-13-Ar no-5-brorno-4(3-methoxy-benzyloxy)-tthenvll-2-niethyl-5-oxo-7-1,ropyl-
1 .45.6.78-hedro-no]inc-3-carbonitii1e 
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The compound described in example 2c (81 mg) was dissolved in TIIP (10 ml) and 
cooled to 0°C. Acetic acid (123 j.t1) was added, followed by addition of zinc dust (187 
mg). After stirring at room temperature for 1 h, the mixture was diluted with 

S dichioromethane and washed with sat aq. NaHCO3 and brine. The organic layer was 
dried (MgSO4), filtered and concentrated in vacuo. The residue was purified by 
preparative IIPLC (Method A). 

Yield: 15.3 mg (as TPA salt). MS-ESI: [M+Rf = 536.4/538.4; anal. HPLC: R 
18.77 mm. (method 1) 

10 Diast. ratio: 5:1 

Example 4 

4-f 3-Ethoxy-4-(3-methoxy-benzv1oxv’-5-nifro-Dhenv11-2-methvl-5-oxo-7-pmpvl-

Ł 
1 

15 

(a). 3-Ethox4-(3-methoxv-b1ov-nitro-benzaldehvde 

A mixture of 5-nitro-3-ethoxy4-hydroxybenzaldebyde (100 mg), 3-methoxybenzyl 
bromide (73 i1), potassium carbonate (144 mg) and tetrabutylammonium iodide (10 
mg) in DMF (5 ml) was stirred at 60°C for 90 nun. The mixture was poured into water 

20 and extracted with ethyl acetate. The organic layer was dried (MgSO4), filtered and 
concentrated in vacuo. The residue was purified by chromatography on silicagel in 
heptane/ethyl acetate 2/1 (vlv) as eluent. 

Yiel– 43 mg. 

. .s (b). 4-13-Ethoxv-4-(3-methoxv-benzv1oxv-5-iiltro-pheny112iethyl-5-oxo-7-propyl-
l4.5..8-bexhvdro-guinoline-3-carbonitrile 

A mixture of 3-ethoxy-4-(3-methoxy-benzyloxy)-5-nitro-benzaldebyde (40 mg), 3-
amunocrotonitrile (10 mg) and 5-propylcylcohexane-1,3-dione (19 mg) in ethanol (2 
nil) was stirred at 80°C for 17 Ii. The mixture was concentrated in vacuo. The residue 

30 was purified by chromatography on silicagel in heptane/ethyl acetate 1/1 (v/v) as 
eluent. 

Yield: 50 mg. MS-ESL {M+fl] = 532.4; anal. [[PLC: Rt = 21.17 nun. (diasti) R = 

21.55 min. (diast2. ) (hetero 1) 
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Ł . Diast. ratio: 4.5:1 

Example   . . . .. 

Ł . 4-r3-Amino-5-ethox-4-methoxv-bonzv1oxv)-Dhenv11-2-methy1-5-oxo-7-DroPv1- 
1.4.5.6.7.8-hexahydro-auunoliiie-3-carbônfttile  

To a solution of the compound described, in. example 4b (1 00 fig) and acetic acid (162 
Ł p1) in TIIF (5 ml), cooled to 0 °C, was added zinc dust (246 mg) under vigorous 

Ł . stirring. 

Łio After stirring for 30 min, the mixture was filtered, diluted with dichloromethane and 
Ł . . . washed with water. The organic layer was dried (MgSO4), filtered and concentrated In 

vo. 

Yield: 85 mg (as TFA salt). MS-ESI: [M+Hr 502.4; and. HPLC: R 15.28 
mm. 

(diasti) Rt = 16.38 min. (diast.2) (method 2) 

15 Diast. ratio 4:1 

Example 6 

N43romo-543-cvano-2-methv1-5-oxo-7-propvl-1.4.5.6.7.8.hexahydro-noIin4 
vl-2-(3-niethoxv-benzvloxv-phenv1I-butyraxnide 

20 
Ł .: Ł 

A mixture of the compound described in example 3 (100 mg), butyryl chloride (21 p1) 
and NN-diisopropylØthylamii,e (162 p1) in dicliloromethane (5 ml) was stirred for 17 
h.. The mixture was diluted with dichlorómethane and washed with sat aq. NaUCO3. 
The organic layer was dried (MgSO4), filtered and concentrated in vacuo. The residue 

Ł 25 was purified by preparative IIPLC (Method B). 

,. . . . . . .Ł Yiel& 52mg. MS-ESI: +I O6/608; 1. IM: R 21.60 m (diasti.) 
R2l.99 min. (dlast.2) (method 1) 

Diast. ratio: 4:1 



WO 2006/117370-

 

- PP2006/061976 

38 

Example 7 

[3-Bromo-5-(3-cvano-2-methyl-5-oxo-7-aroDvl-1 .4.5..6.7.8-hexahydro-auino]in-4-yl)- 
2-(3-methy-benzyloxv-nhenvl1-99rbatnic apiçl  methyl ester 

s A mixture of the compound described in example 3 (100 lug), methyl chioroformate 
(17 p1) and NN-dilsopropylethylamiiie (162 91) in dry dichloromethane (5 ml) was 
stirred for 17 Ii. The mixture was diluted with dichioromethane and washed with sat 
aq. NaHCO3. The organic layer was dried (MgSO4), filtered and concentrated in vacuo. 
The residue was purified by preparative IIPLC (Method B). 

10 Yield: 35 mg. MS-ES!: [M+Hj  = 594.2/596.2; and [IPLC: Rt = 20.33 min. (diast.1) 
Rt = 20.73 rain. (diast.1) (method 1) 

Diast. ratio: 5:1 

Example 8 

15 N-F3-flromo-5-(3-cvano-2-methvi5-oxo-7-prouv1- L4..5..6,7,8-hexahydro-ciuunolin-4- 
vfl-2-(3-methoxy-benzv1oxv-phenvl]-2-methçy-acetamide  

A mixture of the compound described in example 3 (100 rag), methoxy-acetyl chloride 
(24.3 mg) and NN-diisopropylethylaxnune (162 p.!) in dichioromethane (5 nil) was 

20 stirred for 17 Ii. The mixture was diluted with dicbloromethane and washed with sat 
aq. NaHCO3. The organic layer was dried (MgSO4), filtered and concentrated in vacuo. 
The residue was purified by preparative HPLC (Method B). 

Yield: 37 rag. MS-ES!: [M+H] = 608.2/610.2; anal. HPLC: Rt = 19.99 rain. (diasti) 
Rt = 20.44 rain. (diast.2) (method 1) 

25 Diast. ratio: 5:1 

30 

Example 9 

Furan-2-carboxylic acid f3-bromo-5-(3-cyano-2-methvl-5-oxo7jropyl-1 
hexahydro-ajnohn-4-y1)-2-ethoxy-benzy1oxv)pheny1Jamlde 

A mixture of the compound described in example 3 (100 rag), 2-furoyl chloride (28.9 
mg) and NN-diisopropylethylamine (162 p1) in dichiorometbane (S ml) was stirred for 
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17 h. The mixture was diluted with dichioromethane and washed with sat. aq. 
NaICO3. The organic layer was dried (MgSO4), filtered and concentrated in vacuo. 
The residue was purified by preparative HPLC (Method B). 

Yield: 92 mg. MS-ESI: fM-i-Ef = 630.2/632.2; anal HPLC: Rt = 21.27 mm. (diasti) 
5 Rt =21.75 mm. (diast.2) (method 1) 

Diast. ratio: 5:1 

Example 10 

10 v1)-2-(3-rnethoxy-benzy1oxv-pheny11-methanesu1fonamide 

A mixture of the compound described in example 3 (100 mg), methanesulfonyl 
chloride (22 .tl) and pyridine (46 p1) in dicbloromethane (5 ml) was stirred for 17 h. 
The mixture was diluted with dichioromethane and washed with sat aq. NaHCO3. The 

is organic layer was dried (MgSO4), filtered and concentrated in vacuo. The residue was 
purified by preparative HPLC (Method B). 

20 

Yiel& 55 mg. MS-ESI: JM+IIJ = 614.2/616.2; anal. HPLC: Rt = 18.24 min. (method 
1) 

Diast. ratio: 6:1 

Example 11 

2-Methoxv-benzoic acid - 2-bromo-4-(3-cvano-2-rnethyl-5-oxo-7-Drepyl-1 ..4.5.6.78- 
he3ah3Ldro-quinolin-4-vfl-6-nitro-phenvl ester 

25 (a). 3 -Bromo-4-hvdroxv-5-nitro-benzaldehvde 

To a cooled solution of 3-bromo-4-hydroxybenzaldeliyde (5 g) in acetic acid (50 ml) 
was added nitric acid (1.17 ml). The mixture was allowed to reach room temperature. 
After stirring for 17 h, the resulting precipitate was filtered ofL The solid was washed 
with water and dried in vacuo. 

30 Yield:3.7g. 
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(b). 4-(3-Bromo-4-hvdroxy-5-nutro-t,henyfl-2-unethyl-5-oxo-7-vropvl-1.4.5.6.7.8-. 
hexahydro-ciuinoline-3-carbonitrile 

A mixture of 3-bromo-4-hydroxy-5-thtro-benzaldehyde (2 g), 3-arnunocrotonitrile (667 
mg) and 5-propylcyclohexane-1 ,3 -dione (1.25 g) in ethanol (75 ml) was heated to 

5 reflux for 17 ii. The mixture was concentrated in vacuo. The residue was purified by 
chromatography on silicagel in beptane/ethyl acetate 1/0 - 0/1 (v/v) as eluent. 

Yield: 1.8 g. MS-ES!: [M-1-Ef = 446.2/448.2 

(c). 2-Methoxv-benzoic acid 2-bromo-4-(3-cyano-2-mcthvl-5-oxo-7-propyJ 
10 1,4, 6.7,81hexahydro-guinolin-4-yl)-6-nitro:nhenyI  ester 

A mixture of 4-(3-bromo-4-hydroxy-5-nitro-phenyl)-2-niethyl-5-oxo-7-propyl-
1 ,4,5,6,7,8-hexahydro-quunolune-3-carbonitrilc (200 mg), NN-diisopropylethylamune 
(390 .d) and 2-methoxy-benzoyl chloride (53 j.tl) in dichloromethane (4 ml) was stirred 
for 4 h. The mixture was diluted with dichioromethane and washed with water. The 

15 organic layer was dried (MgSO4), filtered and concentrated in vacuo. 

20 

The residue was purified by chromatography on silicagel in heptane/ethyl acetate 1/0 
-+ 0/1 (vlv) as eluent. 

Yield: 90 mg. MS-ES!: [M+If]+ = 580.2/582.2; anal. IIPLC: Rt = 24.32 min. (method 
2) 

Example 12 

4-137Bromo-5-isonronylamino-4-(3-methoxv-benzvloxv)-nhenvll-2-mcthvl-5-oxo-7- 
proDvl-1 .4.5..6..7,8-hexahvdro-guinoline-3-carbonitrile 

S25 To a mixture of the compound described in example 3 (100 mg), acetic acid (114 p1) 
and acetone (20 p1) in 2 ml of dichioromethane and 2 ml of methanol was added 
sodium cyanoborohydride (25 mg) in 1 nil of methanoL After stirring for 17 h, the 
mixture was diluted with dichioroinethane and washed with water. The residue was 
purified by chromatography on silicagel in heptane/ethyl acetate 9/1 -+ 0/1 (v/v) as 

30 eluent. 

Yield: 94 mg. MS-ES!: [M+H]’ = 5.78.4/580.4; anal. HPLC: Rt = 2334 miii. (diast.1) 
R= 23.73 min. (diast.2) (method 1) 

Diast. ratio: 5:1 
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4-F3-Bromo-5-dmethvlamino-4-(3-inethoxv-benzv1oxv-Phenvl1-2-methYI-5-OxO-7- 
protwl-i .4.5.6..7.8-bexahvdro-aulnoline-3-carbonitrile 

5 

To a mixture of the compound described in example 3 (100 mg) and acetic acid (114 
gd) in 2 ml of dicbloromctbane and 2 ml of methanol was added a solution of 37% 
formaldehyde in methanol (64 gil) and sodium cyanoborohydride (16 mg). 

After stirring for 17b, dicblorometbane was removed in vacuo. The remaining solution 
10 was cooled to 0°C, during which a solid formed. The solid was collected by filtration, 

washed with cold methanol, and then purified by preparative IPLC (Method B). 

Yield: 90 mg. MS-ESI: tM-I-Hr 564.4/566.4; and. HPLC: R 16.18 ruin. (diast.1) 
Rt = 16.71 ruin. (diast.2) (method 1) 

I. Diast. ratio: 1.0:1 

15 

Example 14 

Propane-i -sulfonic acid r5-(-cyano-2-methyl-5.oxo-7-nroovl-1 .4.5.67.8-bexahydro-
quinoli-4-yl)-3-ethoxv-2-(3-methoxy-benzvloxv-pheny11-amide 

20 (a). 3-Ethoxv-4-hydroxv-5-nitro-benzaldehyde 

25 

To a solution of 3-ethoxy-4-hydroxybenzaldehyde (5 g) in acetic acid (50 ml) was 
added nitric acid (1.4 ml) in 2 portions. The resulting suspension was stirred for 17 b. 
The solid was collected by filtration, washed with water and dried in vacuo. 

Yield: 5.07 g. 

(b).4-L3-9thoxv-4-hvdroxy-5-nitro-nhenyl)2-methv1-5-oxo-7-propy1-i.4.5.6.7,8- 
hexahydro-quinoline-3-carbonitrile 

A mixture of 3-ethoxy-4-hydroxy-5-nitro-benzaldehyde (1.5 g), 3-aminocrotonitrile 
(584 rug) and 5-propylcyclohexane-1,3-dione (1.09 g) in ethanol (60 ml) was heated at 

30 reflux for 17 11. The mixture was concentrated in vacuo. The residue was purified by 
chromatography on silicagel in heptane/ethyl acetate 1/0 --+ 0/1 (v/v) as eluent. 
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Yield: 1.3 g. MS-ES!: [M+H] 412.3 

(c). 4-[3-Ethoxv-4-(3-methoxv-benzvloxv-5-nitro-nhenv11-2-niethvl-5-oxo-7-Drcrnvl-
1 ..4.5.6..78-hexahvdro-uuinoline-3-carbonitrile 

5 A mixture of 4-(3-ethoxy-4-hydroxy-5-nitro-phenyl)-2-niethyl-5-oxo-7-propyl-
1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile (1.5 g), 3-inethoxybenzyl bromide (2.56 
ml), potassium hydroxyde (450 mg) and benzyllriethyl ammonium chloride (415 mg) 
in 60 ml of dichiorometbane and 60 ml of water was stirred for 48 b. The organic layer 
was separated, dried (MgSO4), filtered, and concentrated in vacuo. The residue was 

10 purified by chromatography on silicagel in heptane/ethyl acetate 7/3 - 4/6 (v/v) as 
eluent. 

Yield: 1.2 g. MS-ESI: [M+H]’ = 532.3 

. (d). 4-r3-Amuno-5-ethoxv-4-(3 -methoxv-bcnzvloxy)-Phenvll-2-methyl-5-oxo-7-proDvl-
15 13 4,5,6,7,8nhexah dro-ggkoline-3-carbonitrile 

A solution of 4-[3-ethoxy-4-(3-methoxy-benzyloxy)-5-nitro-phenyl]-2-methyl-5-oxo-
7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile and acetic acid (1.3 ml) in 
TIIF (33 nil) was cooled to 0°C. Zinc dust (3.02 g) was added in portions under 
vigorous stirring. The mixture was allowed to reach room temperature and stirred for 1 

20 h. The mixture was then filtered and concentrated in vacuo. The residue was dissolved 
in dichloromethanº  and washed with sat. aq. NaHCO3. The organic layer was dried 
(MgSO4), filtered and concentrated in vacuo. 

Yield: 1.1 g. MS-ES!: [M+llr = 502.3 

25 (e). Propane-i -sulfonic acid [5-I3-cvano-2-methvl-5-oxo-7ronvl-1 .4.5.6.7.8-

Ł 

To a solution of 4-[3-amuno-5-ethoxy-4-(3-methoxy-benzyloxy)-phenyl]-2-methyl-5-
oxo-7-propyl-1,4,5,6,7,B-hexahydro-quunolino-3-carbonitrile (220 rug) and pyridine 
(106 J2l) in dichioromethane (5 nil) was added propane-1-sulfonyl chloride (94 mg). 

30 After stirring for 17 h, the mixture was diluted with dichioromethane and extracted 
with water and sat aq. NaHCO3. The organic layer was dried (MgSO4), filtered and 
concentrated in vacuo. The residue was purified by preparative HPLC (Method B). 

Yield: 41 mg. MS-ES!: [M+ll]+ = 608.4; anal. HPLC: Rt = 20.50 min. (method 1) 
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Diâst.  ratio: 5:1 

Example 15 

5 vfl-2-(3-metboxv-bnzv1amino-obenvl1-methanesulfonamide 

(a). o-3-rthro.benzaIde!v4c 
4-Fluoro-3-nitrobenzaldehyde (3 g) was slowly added to 50 ml of cone. eq. NIt401L 
After stirring for 3 h, the mixture was diluted with water and extracted with 

10 diebloromethane. The organic layer was dried (MgSO4), filtered and concentrated in 
vacuo. The residue was purified by cbromatogiaphy 

on silicagel in Iieptane/ethyl 
acetate 1/0 _, Wi (v/v) as eluent 

Yield: 2.1 g. MS-ES!: fM+Ij" =167.2 

15 (b). 4-Amino-3-bromo-5-nitro-beirn1dehvdº  

4-Amino-3-nitro-benzaldehyde (2.1 g) was dissolved in 25 ml of dichiorometbane. 
Bromine (2 ml) and acetic acid (1 nil) were added andthe mixture was stirred for 2h at 
room temperature. The mixture was diluted with ethyl acetate and washed with aq. 

Ł NaBS03. The organic layer was dried (MgSO4), filtered and concentrated in vacuo. 
w The residue was purified by chromatography on silicagel in heptane/ethyl acetate 1/0 

-+0/1 (v/v) as eluent. 

Yield: 2.5 g. MS-ES!: [M+Uf 
= 245.0/247.0. 

(C). 4(4Anino-3-bromo-5-nitro-phenv1)-2-methy1-5-oxo-7-uropyi-1.4.5.6.7.8. 

Ł 

25 ____________________ 

A mixture of 4-amino-3-bromo-5-nitro-benzaldehyde (665 mg), 3-aminocrotonitrile 
(223 mg), 5-propylcyclobexaue-13-dione (418 mg) in 50 ml of ethanol was stirred at 
80 °C for 4 Ii, then at room temperature for 16 b. The reaction mixture was 
concentrated in vacuo. The residue was purified by chromatography on sificagel in 

30 bepl2nelethyl acetate 1/0 
- 0/1 (v/v) as eluent 

Yield: 680 mg. MS-ES!: [M+Hr = 445.2/447.2 
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(d). 4-(3A-Diamino-5-bromo-vhenvfl-2-methvl-5-oxo-7-pronvl-1 4.5.6.78-hexahydro-
ciuinoline-3-carbonitrile 

4-(4-Ainino-3-bromo-5-nitro-phenyl)-2-methyl-5-oxo-7-propyl-1 ,4,5,6,7,8-hexahydro-
5 quinoline-3-carbonitrile (600 mg) was dissolved in THF (150 nil) and cooled to 0 °C. 

Acetic acid (13 ml) was added, followed by addition of zinc dust (2 g). The resulting 
slurry was stirred at 0 °C for 2 Ii, and then another 4 h at room temperature. The 
mixture was filtered and diluted with saturated aq. NaHCO3, followed by extraction 
with ethyl acetate. The organic layer was dried (MgSO4), filtered and concentrated in 

10 vacuo. The residue was purified by chromatography on silicagel in heptane/ethyl 
acetate 3/1 -* Oil (v/v) as eluent. 

Yield: 316 mg. MS-ESI: [M+H] 415.2/417.2 

(e).Amino-3-bromo-5-(3-cvano-2-meyl-5-oxo-7-nropvl-1 ,4.5,6,78-hexahydro-
Ł is quinolin-4-vl)-nhenyll-carbamic acid 9H-fluoren-9-vl methyl ester 

4-(3,4-Diamino-5-bromo-phenyl)-2-methyl-5-oxo-7-propyl-1 ,4,5,6,7,8-hexahydro-
quinoline-3-carbonitrile (316 mg) and NN-dimethylanhline (195 il) were dissolved in 
dichloroinethane (40 ml) and cooled to 0 °C. A solution of 9-fluorenyhnethyl 
chloroformate (187 mg) in dichloromethane (3 ml) was added dropwise. After stirring 

20 for 2 h, the reaction mixture was diluted with water and extracted with ethyl acetate. 
The organic layer was dried (MgSO4), filtered and concentrated in vacuo. The residue 
was purified by chromatography on silicagel in hq,tane/ethyl acetate 1/0 -- 0/1 (viv) 
as eluent. 

Yield. 381 mg. 

KI 

(f). F3-Bromo-5-(3-cvano-2-mcthvl-5-oxo-7-propvl-1 4..5.6.7,8-hexahxdro-ciuinolhi-4-
y1)-2-(3-methoxv-benzvlaminophenvl1-carbamic acid 9H-fluoren-9.y1 methyl ester 

To a solution of [2-amino -3 -bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-1 ,4,5,6,7,8-
hexahydro-quinolin-4-yl)-phenyl]-carbamic acid 9H-fluoren-9-yI methyl ester in 

30 methanol (5 ml) was added acetic acid (143 jl) and m-anisaldebyde (304 fl). After 
stirring for 2 h, sodium cyanoborohydride (158 mg) was added. The resulting mixture 
was stirred for 3 b and then quenched with water, followed by extraction with ethyl 
acetate. The organic layer was dried (MgSO4), filtered and concentrated in vacuo. The 
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residue was purified by chromatography on silicagel in heptanefethyl acetate 1/0 -+ 0/1 
(v/v) as eluent. 

Yield: 145 mg. MS-ESI: [M+H]  = 757.6/759.6 

5 (g). 4-13-A S-bromo-4-(3-methov-benzylainino1-phenyl1-2-inethy1-5-oxo-7- 
proivl-1 .4..5.6.7.8-hexahvdro-auunolune-3-carbonitrile 

[3-Bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinolin-4-yI)-
2-(3-methoxy-benzylamino)-phenyl]-carbamic acid 9H-fiuoren-9-yl methyl ester (145 
mg) was dissolved in 20% piperidune in DMF (5 ml) and stirred for 1 hour. The 

10 reaction mixture was diluted with water and extracted with ethyl acetate. The organic 
layer was dried (MgSO4), filtered and concentrated in vacuo. The residue was purified 
by preparative HPLC (Method B). 

Yield: 70 mg. MS-ESI: [M+H] = 535.4/537.4 

40 
15 (h). N-13-Bromo-5-O-ano-2-methyl-5-oxo-7-tirołv1-1  .45..6.7..8-hexaliydro-ciuinolin-

4-vfl-2-(3-methoxv-benzyiamino)-phenvll-methanesulfonamide 

To a solution of 4-[3-ainuno-5-bromo-4-(3-methoxy-bcnzylamuno)-phenyl]-2-methyl-5-
oxo-7-propyl- 1 ,4,5,6,7,8-hexahydro-quinolune-3-carbonitrile (70 mg) and pyridine (40 

in I ml of dichioromethane was added methanesulfonyl chloride (50 p.1) in portions 
20 until complete conversion was observed as judged by TLC (eluent: heptane/ethyl 

acetate 1/1, v/v). The reaction mixture was diluted with water and extracted with ethyl 
acetate. The organic layer was dried (MgSO4), filtered and concentrated in vacuo. The 
residue was purified by preparative HPLC (Method A). 

Yield: 18 mg (as TFA salt). MS-ESI: [M+H]F = 613.4/615.4; anal. IIPLC: Rt = 21.27 
25 min. (method 2) 

30 

Example 16 

3-Bromo-5-(3-cvano-2-methvl-5-oxo-7-poDyl-1 .4.54.7.8-hexahvdro-guinolin-4-yfl-2-
(3-nitro-benzvloxv-benzoic acid methyl ester 

(a). 5-Formvl-2-hvdroxy-benzoic acid meihyl ester 
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5-Fonnyl-2-bydroxy-benzoic acid (113 g) was dissolved in methanol (35 ml) and 
conc. sulfuric acid (3 ml). The mixture was heated at ref ux for 40 h. Diethyl ether was 
added, and the mixture was poured into water. The organic layer was dried (MgSO4), 
filtered and concentrated in vacuo The residue was dissolved in a mixture of dioxane 

5 (80 ml) and water (50 ml) and treated with 6N hydrochloric acid (2.5 ml). After 15 
mm., dioxane was removed in vacuo. The mixture was extracted with ethyl acetate. 
The organic layer was dried (MgSO4), filtered and concentrated in vacuo. 

Yield: 8.23 g. MS-ESI: JM+H] = 181.2 

10 (b). 3-Bromo-5-formyl-2-hydroy-benzoic acid methyl ester 

To a solution of 5-formyl-2-hydroxy-benzoic acid methyl ester (7.93 g) in acetic acid 
(50 ml) and dichloromethane (40 ml), cooled to 0 °C, was added bromine (2.49 ml). 
After stirring for 17 h, the mixture was allowed to reach room temperature. Sodium 
acetate (3.61 g) was added and stirring was continued for 1 h. The mixture was diluted 

is with water and extracted with ethyl acetate. The organic layer was dried (MgSO4), 
filtered and concentrated in vacuo. 

Yield: 11.88 g. MS-ESI: [M+H] = 259.0/261.0 

(c). 3-Bromo-5-fonnyl-2-(3-niiro-benzy1oxy-benzoic acid methyl ester 

20 A mixture of 3-bromo-5-formyl-2-hydroxy-benzoic acid methyl ester (518 mg), 
potassium carbonate (613 mg), tetrabutylanimonium iodide (68 mg) and 3-nitrobenzyl 
bromide (525 mg) in DMF (10 ml) was heated at 60 °C for 5 h. The mixture was 
diluted with water and extracted with ethyl acetate. The organic layer was dried 
(MgSO4), filtered and concentrated in vacuo. 

25 Yield: 851 mg. MS-ESI: [M+HJF = 394.0/396.0 

(d). 3Bromo-5-(3-cvano-2-methyl5-oxo-7-proDvl-1 .4i..6.7.8-bcxahydro-guinolin-4- 
vl)-2-(inilro-bcnzv1oxy-benzoic acid methyl ester 

A mixture of 3-bromo-5-formyl-2-(3-nitro-benzyloxy)-benzoic acid methyl ester (788 
30 mg), 3-aminocrotonitrile (165 mg) and 5-propylcyclohexane-1,3-dione (308 mg) in 

ethanol (5 ml) was heated at 80 °C for 17 h. The mixture was concentrated in vacuo. 
The residue was purified by preparative EJPLC (Method B). 
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Yield: 1.37 g. MS-ESI: [M+Hj 594.4/596.4; anal. HPLC: Rt = 24.59 min. (diasti) 
R4 = 24.89 mm. (diast.2) (method 2) 

Example 17 

5 Propane-i -sulfonic acid 
hexahvdro-anolin-4-v1)-2-r(vridin-3-yhnethv1)-aminoJphenyfl-amide 

(a). T’ropane-1 -sulfonic acid F2-amino-37brouno-5-(37cyano-2-methyl-5-oxo-7-propyl-
1 ..4i.6.7.8-hexahydro-guunolin-4-yl)-phenvl]-ainide 

io The compound described in example 15d (4 g) was dissolved in 250 ml of 
dichioroinethane. Pyridine (1.5 nil) was added, followed by dropwise addition of a 
solution of propanesulfonyl chloride (1.03 ml) in 50 ml of dichioromethane. The 
mixture was stirred for 17 h, and then washed with water. The organic layer was dried 
(MgSO4), filtered and concentrated in vacuo. 

15 Yield: 5.44 g. MS-ES!: [M+R] = 521.4/523.4 

(b). Propane-i -sulfonic acid3-bromo-5-(3-cvano-2-me1hvl-5-oxo-7-propy 
1 

Propane-i -sulfonic acid [2-amino-3-brolno-5-(3-cyano-2-methyl-5-oxo-7-propyl 
20 1,4,5,6,7,8-hexahydro-quinolin-4-yl)-pbenyl]-anijde (842 mg) and acetic acid (950 jil) 

were dissolved in methanol (25 ml). 3Pyridine-carboxaldchyde (1.52 ml) was added 
and the resulting mixture was stirred for 17 h. Sodium cyanoborohydride (1.02 g) was 
added and stirring was continued for 17 h. The mixture was diluted with ethyl acetate 
and washed with aq. citric acid and aq. NaHCO3. The organic layer was dried 

25 (MgSO4), filtered and concentrated in vacuo. The residue was purified by preparative 
HPLC (Method A). 

Yield: 237 mg (as TFA salt). MS-EST: [M+Hr = 612.4/614.4; anal. HPLC: Rt = 8.79 
mm. (method 2) 

30 Example 18 

3-Bromo-5-(3-cvano-2-methyl-5-oxo-7-prcoyl-1 .4.5..6,7.8-hexahydro-pujnojjn-4-yl)-2- 
(3-metboxv-benzvloxyN-propyl..benzamlde 
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A mixture of the compound described in example 22c (100 mg), n-propy1tnine (145 
j.il), TBTU (75 mg) and N-diisopropylethylamine (31 .tl) in dichioroinethane (10 nil) j 
was stirred for 65 h. The mixture was diluted with dichioromethane and extracted with 

5 sat. aq. NaHCO3. The organic layer was dried (MgSO4), filtered and concentrated in 
vacuo. The residue was purified by preparative HPLC (Method B). 

Yield: 41 mg. MS-ES!: CM+H 605.4/607.4; anal. JIPLC: Rt = 26.72 min. (diast.1) 
Rt = 27.01 min. (diast.2) (method 2) 

10 Example 19 

4- {[2-Bromo-4-(3-cyano-2-met!y1-5-oxo-7-propvl-1 .4.5.6.7.8-hexahvdro-guunolin-4-
v1-6-(propane-1 -sulfonvlamuno)-phenvlanuinoj-methvfl-N-(2-methoxv-ethvl)-
benzanuide 

15 (a). f2-Bromo4-(3-cyano-2-metlyl-5-oxo-7-pronvl-1 .4.5.6.7.8-hexahvdro-
quino1in-4-yl)-6-(yroane- 1 -sulfonvl no)nhenylamino}ethy1l -benzoic acid 

A mixture of the compound described in example 17a (600 mg), benzoic acid-4-
carboxaldehyde (863 mg) and acetic acid (657 .tl) in metbanol (5 ml) was stirred for 1 
hour. Sodium cyanoborohydride (361 mg) was added and the mixture was stirred for 

20 17 h. The reaction mixture was diluted with ethyl acetate and washed with water. The 
organic layer was dried (MgSO4), filtered and concentrated in vacuo. 

Yield: 605 mg. MS-ES!: EM+H} = 655.4/657.4 

(b). 4- [2-Bromo-4-(3-cyano-2-methvl-5-oxo-7-prcrnyl-1 45.67,8-hexahydro-
25jolin-4-vfl-6-(proDanc-1 -sulfonylamino-nhenyiaminolrnethvl1 -N-(2methoxy-

Ł ___)___de _ 

A mixture of 4-{[2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1 ,4,5,67,8-hexahydro-
quunolin-4-yl)-6-(propane-1 -sulfonylamuno)-phenylaminoJ-unethyl} -berizoic acid (200 
mg), TBTU (300 mg), NN-diisopropylethylamune (536 j.tl) and 2-methoxyethylamune 

30 (134 .tl) in DMF (2 nil) was Stirred for 2 h at room temperature. The mixture was 
diluted with ethyl acetate and washed with aq. NaflCO3. 

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

The residue was purified by preparative HPLC (Method B). 
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Yield: 115 mg. MS-ES!: [M+Hf = 712.4/714.4; and. HPLC: 14 = 17.99 min. (method 
2) 

Example 20 

5 4-ff2-Bromo-4-(3-cyano-2-unethvl-5-oxo-7-DroPvl- 1 .4.5.6.7.8-bexabvdrociuunohn-4- 
y1)-6-(t,roi,ane-1-su1fonvlano-phenv1ainunoi-methvfl-N-r2-L1H-imidazo14-vl’- 
pyl1-benzamide 

Condensation of histamine (283 mg) and the compound described in example 19a (200 
10 mg) in the presence of TBTU (300 mg) and NN-diisopropylethylainune (536 l) was 

performed according to the method described in example 19b. 

Yield: 123 mg (as TFA salt). MS-ES!: [M+H] 748.4/750,4; anal. HPLC: Rt 10.38 

mm. 

(method 2) 

15 Example 21 

4-Bromo-4-(3-methoxv-benzvloxy-54morpbolune-4-caxbonv-Dh 1) -2-methyl-5- 
oxo-7-protwl-1 4.5.6.7.81hexahvdro-quinolune-3-carbonitrile 

A mixture of the compound described in example 22c (100 mg), niorpholine (50 gil), 
20 HATIJ (100 mg) and NN-diisopropylcthylamine (92 pI) in dichioromethane (5 ml) 

was stirred for 17 h. The mixture was diluted with dichiorometbane and extracted with 
sat aq. NaHCO3. The organic layer was dried (MgSO4), filtered and concentrated in 
vacuo. The residue was purified by preparative BPLC (Method B). 

Yield: 54 mg. MS-ES!: [M+H]+ = 634.4/636.4; anal. IIPLC: Rt = 21.32 min. (method 
25 2) 

30 

Example 22 

3-Bromo-5-(3-cvano-2-methyl-5-oxo-7:prqpvl-1 .45.6.7.8-hexthvdrouunlin-4-yl-2-
(3-methoxv-benzyloxy)-benzamide 

(a). 3-Bromo-5-fonnl-2-(3-methoxv-benzv1oxv)-benzoic acid methyl ester 
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A mixture of the compound described in example 16b (4.62 g), 3-methoxybenzyl 
bromide (3q03 ml), potassium carbonate (5.47 g) and tetrabutylammonium iodide (606 
mg) in DMF (90 ml) was stirred at 60 °C for 5 h. The mixture was poured into water 
and extracted with ethyl acetate. The organic layer was dried (MgSO4), filtered and 

5 concentrated in vacuo. The residue was recrystallized from ethanol and diethylether 
(ill, vlv). 

Yield: 5.65 g. 

(b). 3-Bromo-5-(3-cvano-2-methv15-oxo-7-propvl- 1 .45.6.7.8-hexahydro-qpinolin-4-
to yl)-2-(3-methoxy-benzyloxvj-benzoic acid methyl ester 

A mixture of 3-bromo-5-formyl-2-(3-methoxy-bcnzyloxy)-benzoic acid methyl ester 
(3.78 g), 3-aminocrotonitrile (822 mg) and 5-propylcyclohexane-1,3-dione (1535 mg) 
in ethanol (25 ml) was stirred at 80 °C for 17 h. The mixture was concentrated in 
vacuo. 

Ł 15 Yield: 5.9 g. 

(c). 3-Bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-1 ,4,5.6.7,8-hexahydro-rninolin-4-
yl)-2-(-methoxv-benzvloxv)-benzoic acid 

A solution of 3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-1 ,4,5,6,7,8-hcxahydro-
20 quinoiin-4-yl)-2-(3-methoxy-benzyloxy)-.benzoic acid methyl ester (5.7 g) in dioxane 

(135 nil) and IN NaOH (15 ml) was stirred for 17 h. The mixture was acidified with 
conc. acetic acid and extracted with ethyl acetate. The organic layer was dried 
(MgSO4), filtered and concentrated in vacuo. The residue was dissolved in ethanol and 
then concentrated until a solid precipitated. The solid was collected by filtration and 

25 washed with petroleum ether. 

Yield: 4.2 g. MS-ES!: M+Hj = 563.6/565.2 

30 

(d). 3-Brorno-5-(3-cvano-2-methvl-5-oxo-7-pxonyi-1 .4.5.6.7..8-hexahvdro-guinolin-4-
yl)-2-(3-inethoxy-benzvloxv)-benzamide 

A mixture of 3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-1 ,4,5,6,7,8-hexahydro-
quinolin-4-yl)-2-(3-methoxy-benzyloxy)-benzoic acid (57 mg), aninionium chloride 
(18 mg), HATU (57 mg) and NN-diisopropylethylamine (34 j.tI) in DAR (0.8 ml) was 
stirred for 17 h. The mixture was diluted with water and extracted with ethyl acetate. 
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The organic layer was dried (MgSO4), filtered and concentrated in vacuo. The residue 
was purified by preparative RPLC (Method B). 

Yield: 29 mg.MS-ESI: [M+fl]= 5644/566.4; anal. HPLC: R: 19.64 mm. (method 2) 

5 Example 23 

N-1-Brorno-4-(3-cvano-2-methy5-oxo-7-urotwl-1 .4.5.6.7.8-hexahvdro-ouinolin-4- 

A solution of the compound described in example 17a (229 mg) and NN-

10 dhnethylaniHne (480 mg) in TRF (4 nil) was treated with 75 ii of 3-methoxybenzoyl 
chloride. 

Air stirring for 17 b, the mixture was diluted with ethyl acetate and washed with 
Ł water. The organic layer was dried (MgSO4), filtered and concentrated in vacuo. 

The residue was purified by preparative HPLC (Method B). 

15 Yield: 151 mg. MS-ESI: [M+:llf = 655.4/657.4; anal. HPLC Et = 20.82 nun. (method 
2) 

Example 24 

N-I3-Bromo-5-(3-cyano-2-methvl--oxo-7i,jonyl-1 .4.5.6.7.4hcxhydroinoBn4 
20 y-2-metbanesu1fonv1amino-bcnzvinhenv11-methanesu1fotimnidc 

(3-Bromo-4-bvdroxy-5-nitro-benzaidehvde 

To a solution of 3-bromo-4-hydroxy-benzaldehyde (20 g) in acetic acid (200 ml) was 

S 
added fuming nitric acid (418 ml) The resulting suspension was stirred for 3 Ii. The 

.25 solid was collected by filtration. Mother 420 il of filming nitric acid was added to the 
filtrate. After 45 min, water was added and the resulting precipitate was collected by 
filtration. The combined solids were ’washed with water and dried in vacuo. 

Ł Yield: 18.26 g. MS-ESI: [M+B] 245.8/247.8 

30 (. Ł 443’Brotho-4-hydv-5-no-henvfl2-methyl-5-oxo-7propyl-1.4.5.6.7,8- 
hex idro-uinoline-3-carbonitrile 
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A mixture of 3-bromo-4-hydroxy-5-nitro-benzaldehyde (18.26 g), 3-aminocroton.itrile 
(6.09 g) and 5-propylcyclohexane-1,3-dione (11.45 g) in ethanol (250 ml) was stirred 
at 80°C for 17 h. The mixture was concentrated in vacuo. The residue was purified by 
chromatography on silicagel in dichioromethane as eluent. 

5 Yield: 16.49 g. MS-ES!: [M+U]’ = 446.2/448.2 

(c. 4-(3-Ainino-5-bromo-4-hydroxv-ahenvr)-2-methvl-5-oxo-7-proDvl-1 .4.5.6..7.8- 
hexah3dro-ciuino)ine-3 -carbonitrile 

To a solution of 4-(3-bromo-4-hydroxy65-nitro-phenyl)-2-methyl-5-oxo-7-propyl-
10 1,4,5,6,7,8-hexahydro-quinoline-3-caxbothtrile (15.8 g) and acetic acid (30 ml) in l’IIF 

(300 ml), zinc dust (46 g) was added in portions, under vigorous stirring. After 2 h, the 
mixture was filtered and concentrated until a precipitate formed. This precipitate was 
collected by filtration and washed with ethanol. 

Yield: 9.27 g. MS-ES!: [M+H] =416.2/418.2 

15 

(d’).443-M1ino-5-bromo-4-(3-iritro-beyoxv)-pheny1]-2nthy1-5-oxo-7-2rouvl. 
1 .4,5.6.7.8-hexahvdm-giinolinc-3 -carbonitrile 

A mixture of 4-.(3-amino-5-bromo-4-hydroxy-phenyl)-2-mothyl-5-oxo-7-propyl-
1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile (5 g), 3-nitrobenzyl bromide (2.72 g), 

20 potassium carbonate (3.65 g) and potassium iodide (400 mg) in DMF (100 ml) was 
stirred for 65 h at room temperature. The mixture was diluted with ethyl acetate and 
washed with water. The organic layer was dried (MgSO4), filtered and concentrated in 
vacuo. The residue was purified by chromatography on silicagel in heptane/ethyl 
acetate 1/0 -+ 0/1 (vfv) as eluent. 

25 Yield: 1.45 g. MS-ES!: [M+H] 551.4/553.4 

(e. N-f3-Bromo-5-(3-cyano-2-methvl-5-oxo-7-ppv1-L4,5,6.7,8-hexahydro-guinoIin 
4-vl)-2-(3-xütro-benzvloxV)-phenvll-methanesulfonamide 

A solution of 4-[3-amino-5-bromo4-(3-nitro-benzy1oxy)-phenyl]-2-methyl-5-oxo-7 
30 propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile (1.15 g) and triethylantine (740 

in dichioromethane (20 ml) was treated with methanesulfonyl chloride (203 jil). 
After stirring for 18 h, the mixture was diluted with ethyl acetate and washed with 
water. The organic layer was dried (MgSO4), filtered and concentrated in vacuo. The 
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crude NN-bis-metha ulfonyl-aniline derivative was dissolved in TifF (20 ml) and 
treated with 2N NaOH (3 ml). After 2 h, the mixture was quenched with sat. aq. 
NHCl and extracted with ethyl acetate. The organic layer was dried (MgSO4), filtered 
and concentrated in vacuo. The residue was purified by chromatography on silicagel in 

s heptane/ethyl acetate 1/0 -* 0/1 (vfv) as eluent. 

Yield: 950 rug. MS-ES!: [M+H]  = 629.2/631.2 

(f). N-[2-(3-Amino-benzvloxv-3-bromo-543-cyano-2-Incthvl-5-oxo-7-Dronvl-
1,4,56.7.8-hexhydrono1n-4y-phcny1]-methanesulfonamide 

10 A mixture of N-[3-bromo-S-(3-cyano-2-xnethyl-5-oxo-7-propyl-1 ,45,6,7,8-hexahydro-
quinolin-4-yl)-2-(3-nitro-benzyloxy)-phenyl}-methanesulfonam.ide (950 mg) and 
sodium sulfide (350 rug) in ethanol (12 ml) and water (250 jtl) was heated at reflux for 
2 Ii. The mixture was diluted with ethyl acetate and washed with water. The organic 
layer was dried (MgSO4), filtered and concentrated in vacuo. 

Ł 15 Yield: 709 mg. MS-ES!: [M+Hj = 599.2/6012 

Nf3-BromoS(3cyaio-2-methvl-5-oxo-7-i,ropvl-I ,4,5.6,7,8-hexahvdro-auinolin-
4-yfl-2-(3-methanesu1fonylamino-bnzv]oxy)-phenv11-methanesulfonamide 

To a solution of N-[2-(3-amino-benzyloxy)-3-bromo-5-(3-cyano-2-rncthyl-5-oxo-7-
20 propyl-1 ,4,5,6,7,8-bexahydro-quinolin-4-yl)-phenyl]-methanesulfonamide (709 rug) 

and pyridine (286 jil) in dichloromethane (20 ml) was added methanesulfonyl chloride 
(138 iLl). After stirring for 18 h, the mixture was diluted with ethyl acetate and washed 
with water. The organic layer was dried (MgSO4), filtered and concentrated in vacuo. 

The residue was purified by preparative HPLC (Method B). 

25 Yield: 172 mg. MS-ES!: [M+II] = 677.2/679.2; anal. IIPLC: Rt = 22.37 mm. (method 

Ł. 
3) 

Example 25 

4 - [ 3 -B romo - 5 - c yano -4 - (3 -methoxy-benzyloxy)-phenv11-2-methyl-5-oxo-7-proy 
30 1 .4.5.6.7.8-hexahydro-guinoline-3-carbonitrile 
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A solution of the compound described in example 22d (54 mg) in dichloromethane (1.2 
ml) was cooled to 0 °C. Triethylamune (58 p1) was added, followed by dropwise 
addition of trifluoroacetic anhydride (25 p1). The mixture was allowed to reach room 
temperature. Again, triethylamine (58 pi) and trifluoroacetic anhydride (25 .tl) were 

s added. After stirring for 1 h, the mixture was extracted with water. The organic layer 
was dried (MgSO4), filtered and concentrated in vacuo. The residue was purified by 
preparative HPLC (Method B). 

10 

Yield: 26 mg. MS-ES!: [M+Hr = 546.2/548.2; anal. 1TPLC: Rt = 24.86 min. (method 
2) 

Example 26 

N-[2-Bromo-4-(3-cyano-2-methyi5oxo-7-prołvl-  1. 4,5, 6.7, 8-hexahydro-quunolin-4- 
vfl-6-(propane- 1 -sulfonvlamuno)-phenvll-N-(3-methoxv-benzyfl-acetamide 

15 (a). Propane-i -sulfonic acid 13-bromo-5-0-cyano-2incthv1-5-oxo-7-nropyl-
1 ..45..6.7.8-hexahydro-auinoJin-4-vl)-2-(3-methoxv-benzvlamino)-pbenyl1-rnide 

Condensation of the compound described in example 17a (688 mg) with m-
anisaldebyde (605 p1) in the presence of acetic acid (570 iii) and sodium 
cyanoborobydride (317 mg) in methanol (6 ml) was performed as described in example 

20 171). 

Yield: 300 mg. MS-ES!: [M+fl] =641.4/643.4 

(1)). N-t2-Bromo-4-(3-cvano-2-methyl-5-oxo-7-uroDvl-1 .4.5.6.7.8-bexahvdro-ciuunolun-
4-yl-6-Dropane-1 -su1fonylaino)-nhenvl1-N-(3-methoxv-benzv1-acetaithde 

25 A solution of propane-I -sulfonic acid [3-broino-5-(3-cyano-2-methyl-5-oxo-7-propyl-
1,4,5,6,7,8-bexahydro-quuno]un-4-yl)-2-(3-methoxy-benzylamuno)-phenyl]-amlde (120 
mg) in pyridine (3 ml) was treated with acetic anhydride (153 p1). After stirring for 17 
h, the mixture was diluted with ethyl acetate and washed with water. The organic layer 
was dried (MgSO4), filtered and concentrated in vacuo. The residue was purified by 

30 chromatography on silicagel in heptane/ethyl acetate 1/0 -+ 0/1 (v/’v) as eluent. 

Yield: 27 mg. MS-ESI: [M+H] = 683.2/685.2; anal. HPLC: Rt = 21.09 min. (method 
2) 
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Example 27 

Prcoane-1-sulfonic. acid 3-bromo-5-(3-vano-2-methv1-5-oxo-7-roDviL4.54 7.8-
hexahvdro-gunoiin-4-y])-2-1(3-methoxy-benzvl)-methvl-amino1-phpvl1-amide 

s A mixture of the compound described in example 26a (180 mg), 37% formaldehyde in 
water (230 t1) and acetic acid (160 p1) in methanol (5 ml) was stirred for 2 h. Sodium 
cyanoborohydridØ (176 mg) was added and stirring was continued for 17 Ii. The 
mixture was diluted with ethyl acetate and washed with water. The organic layer was 
dried (MgSO4) filtered and concentrated in vacuo. 

10 The residue was purified by preparative IPLC (Method B). 

Yield: 17 mg. MS-ESI: [M+Rr 675.2/677.2; anal. IJPLC: Rt = 28.11 mm. (method 
2) 

Example 28 

15 Pronane-1-sulfonic acid F3-bromo-5-(3-qyano-2-methyl-5-oxo-7-nronvl-1.4.5.6.7.8 
hexahvdro-quinolin-4-vl1-2-(3-mcthoxy-benzvlatnino-phenyI1-methyl-amide 

A mixture of the compound described in example 26a (180 mg), methyl iodide (19 p1) 
and potassium carbonate (19 mg) in DMF (1 ml) was stitzed. for 65 Ii. The mixture was 

20 diluted with ethyl acetate and washed with water. The organic layer was dried 
(MgSO4), filtered and concentrated in vacuo. 

tP 

The residue was purified by preparative IIPLC (Method B). 

Yiel& 31 mg. MS-ESI: [M+H]’ = 655.4/657.4; anal. HPLC: Rt = 25.00 min. (method 
2) 

Example 29 

N-r2-Bromo-4-(3-cyano-2-mcthvl-5-oxo-7-DroDvl-1 45.6.7.8-hexahvdro-iijiinoBn-4- 
vfl-6-(propane-1-sulfonvlainino’)-pbenvll-nicotinamide 

30 A mixture of the compound described in example 17a (100 mg), TUTU (123 mg), 
nicotinic acid (47 mg) and AN-diisopropylethylamine (168 j.d) in 2 nil of 
dichioromethane and 2 ml of THF was stirred for 65 h. The mixture was diluted with 
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dichiorometharte and extracted with water and sat aq. NaHCO3. The organic layer was 
dried (MgSO4), filtered and concentrated in vacuo. The residue was purified by 
preparative HPLC (Method A). 

Ł Yiel– 74 mg (as TVA salt). MS-ESI: [M+H] 626.4/628.4; anal. HPLC: Rt = 12.03 
5 min. (method 2) 

10 

Example 30 

N-(2- ff2-Bromo4-(3-ano-2-methyl-5-oxo-7-prenv14 .4,5.6.7.8-bexahvdro-qpinolin-
4-yl)-6-(proDane-1-sulfonvlamuno)-phenylamunol-methyl} -phenyll-acetamide 

(a). Propane-1 -sulfonic acid 13-bromo-5-(3-cyano-2-methyl-5-oxo-7-nronvl-
1.4i.6.7..8-hexahYdro-uunoln-4-vfl-2-(2-nitro.benzylaminophenvll..aznide 

Condensation of the compound described in example 17a (1.05 g) with 2-
Ł nutrobenzaldchyde (1.61 g) in the presence of acetic acid (1.21 ml) and sodium 

15 cyanoborohydride (1.34 g) in methanol (25 ml) was performed as described in example 
17b. 

Yield: 1.21 g. MS-ES!: [M+H] 676.2/678.2 

(1,). Propane-i -sulfonic acid 12-(2-amuno-benzvIamuno)-3-bromo-543-c,ano..2. 
20 methyl-5-axo-7-propyl- 1 .4.5.67.8-bexahydro-quunohn-4-yF)-phenyfl-amide 

Propane-i -sulfonic acid [3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-i ,4,5,6,7,8-
hexahydro-quunolun-4-yl)-2-(2-nitro-benzylamuno)-phenyl]-amide (1.21 g) and acetic 
acid (1.6 ml) were dissolved in THF (150 ml). Zinc dust (2,32 g) was added under 
vigorous stirring. After 3 h, the mixture was filtered, diluted with ethyl acetate and 

. 25 washed with sat. sq. NaHCO3. The residue was purified by chromatography on 
silicagel in heptane/ethyl acetate 1/0 -+ 0/1 (vlv) as eluent. 

Yield: 430 mg. MS-ES!: [M+H]  = 626.4/628.4 

(c). N-(2- {[2-Bromo-4-(3-cyano-2-methyi-5-oxo-7-propyl-1 .4.5.6..7.8-hexahydro-
30 qqino]in-4-yr)-6-(propane-1 -sulfonylamuno)-phenylamuno}.methyl} -vhenyl)-acetamide 

A solution of propane-i -sulfonic acid 

(430 
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mg) and NN-diisopropylethylamune (120 j.tl) in 1,2-dichloropropane (50 nil) was 
cooled to 0 °C and then treated with acetyl chloride (49 l) in 1,2-dichioropropane (15 
ml). After stirring for 2 Ii, the mixture was diluted with ethyl acetate and washed with 
water. The organic layer was dried (MgSO4), filtered and concentrated in vacuo. 

5 The residue was purified by preparative HPLC (Method A). 

Yield.: 45 mg (as TFA salt). MS-ESI: [M+]M = 668.21670.2; anal. IIPLC: Rt = 18.91 
min. (method 2) 

Example 31 

10 (24F2-Bromo-4-(3-cvano-2-methyl-5-oxo-7-propyl-1 4.56.7..8-bexahydro-guunolin-4.. 
yfl-6-(prppe-1 -sulfonvlanuiio)-pheny1amuno1-methyfl yi -phenvl)-carbamic acid met 
ester 

Ł To a solution of the compound described in example 30b (100 mg) in dichioromethane 
15 (5 ml) was added NN-diisopropylethylamune (84 p1) and methylchlorofonnate (12 .d). 

After stirring for 17 h, the mixture was diluted with ethyl acetate and washed with 
water. The organic layer was dried (MgSO4), filtered and concentrated in vacuo. 

The residue was purified by preparative HPLC (Method A). 

Yield: 19 mg (as TFA salt). MS-ESI: [M+fl]  = 684.2/686.2; anal. HPLC: Rt = 17.90 
20 min. (method 2) 

Ł 
25 

Example 32 

v1i_6-(proDane-1 -sulfonylamuno)-uhenyll-3-(2-pit,erazjn-1 -vl-acetylamuno)-benzamjde 

(a). N-[2-Bromo-4-(3-cvano-2-methvl-5-oxo-7-pronyl-1 .4.5.6..7.8-hexahydro-ciuunolin-
4-yi)-6-(nropane-1 -su1fonv1amino’-phenyl}nitro-benzamide 

To a solution of the compound described in example 17a (400 mg) and N,N-
dimethylanihne (350 pi) in TIE (10 ml) was added 3-nitrobenzoyl chloride (150 id). 

30 The mixture was stirred for 17 h, then poured into water and extracted with ethyl 
acetate. The organic layer was dried (MgSO4), filtered and concentrated in vacuo. 
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The residue was purified by chromatography on silicagel in beptane/ethyl acetate 1/3 
(vfv) as eluent. 

Yield: 412 mg. MS-ES!: {M+Hj = 670.2/672.2 

5 (b). 3-Amino-N-f2-bromo-4-(3-cvano-2-methvl-5-oxo-7-prOvl-1 ,4,5.6.7.8-hexahydro 
puinolin-4-yfl-6-(proi,ane-1 -sulfonylamino’)-phenvll-benzaniide 

To a solution of N-[2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1 ,4,5,6,7,8-
hexahydro-quinolin-4-yl)-6-(propane-1 -sulfonylaxnino)-phenyl]-3-nitro-benzarnide 
(412 mg) and acetic acid (520 i1) in THF (10 ml), cooled to 0°C, was added zinc dust 

10 (810 mg) under vigorous stirring. After stirring for 4 h, the mixture was filtered and 
concentrated in vacuo. The residue was dissolved in dichioromethane and washed with 
water. The organic layer was dried (MgSO4), filtered and concentrated in vacuo. 

Yield: 257 mg. MS-ES!: [M+H 640.4/642.4 

. 

15 (c). N-12-]3romo-4-(3-cyano-2-methyl-5-oxo-7-prot,vl-1.4g5,6.7,8-hexahydro-guinolin-
4-3l’-64prcrnane-1 -sulfonylairthio)-pheny1l-3-(2-chloro-acetylamino’)-benzamlde 

To a solution of 3-amino-N-[2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1 ,4,5,6,7,8-
hexahydro-quinolin-4-yl)-6-(propane-1 -sulfonylamino)-phenyl]-benzamide (257 mg) 
in THF (6 ml), N-diisopropylethylamine (205 .il) and chioroacetyl chloride (50 Al) 

20 were added. The mixture was stirred for 17 h, then diluted with dichloromethane and 
extracted with water and sat. aq. NaECO3. The organic layer was dried (MgSO4), 
filtered and concentrated in vacuo. 

Yield: 287 mg. MS-ES!: [M+Ir]-’ = 716.2/718.2 

25 (d). N-12-Eromo4-(3-cvano-2-methvl-5-oxo-7-uropvl-1.4.5,6.7,8-hexahydro-guino1in-
Ł 4-vl-6-(pronane-1 -sulfonylamino-1,henvl1-3-(2-ninerazin-1 

benzamide 

To a solution of N-[2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1 ,4,5,6,7,8-
hexahydro-quinolln-4-yl)-6-(propane- 1 -suifonylainino)-phenyl]-3-(2-chloro-

30 acetylaxnino)-benzamide (143 mg) in dicbloromethane (4 ml) was added piperazine 
(172 mg). The mixture was stirred for 17 b, then diluted with dicliloromethane and 
extracted with sat. aq. NaHCO3. The organic layer was dried (MgSO4), filtered and 
concentrated in vacuo. 
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The residue was purified by preparative HPLC (Method A). 

Yield: 18 mg (as TFA salt). MS-ES!: [M+H)  = 766.41768.4; anal. HPLC: Rt 487 
mm. 

(method 2) 

5 Example 33 

7-pmpvl-1.4.5.6.7.8-hexabvdro-auno1ifle-3-CatbOflkTile 

(a). 3-Bromo-5..hydroxy-443-methoxy-bcnyioxy)-benza1dchyde 

10 A mixture of 3-broino-45-dibydroxy-benzaldebyde (1 g), lithium carbonate (314 mg), 
3-methoxybenzyl chloride (742 l) and a catalytic amount of teirabutylammonium 
iodide in DW (5 ml) was stirred at 60°Cfor 17 h. Themixturewas diluted with ethyl 
acetate and washed with water. The organic layer was dried (MgSO4), filtered and 
concentrated in vacuo. 

is Yield: 1.48 g. MS-ES!: [M+it]+ =337.2/339.2 

(b). 4t3-Bmmo-5-bydroxy(3-mcthoxy-1oxv-Dle41-2-methvI-5-oxO.7- 
1.4.5 ,6,,7,8-hjjghy4r_g onitrile 

A mWwe of 3-bromo-5-hydrox3-4-(3-methoxy-benz3rloxy)-benzaldehydc (1.43 g), 3-
20 aminocroton.itrile (350 mg) and 5-propylcyclobexane-1,3-dione (654 mg) in ethanol 

(100 ml) was heated at 80°C for 17k The mixture was concentrated in vacuo and then 
purified by chromatography on silicagel in heptane/ethyl acetate 1/0 -. 0/1Ł (vlv) as 
eluent 

Yield: 1.31g. MS-ES!: (M+Hr 537.2/539.2 

25 

(0). 4t3-Brono-5-f2-1ydroxy-etho-(3-rnethpxv-bet!zvloxv..phenyl1..2..metly1..5 

A mixture of 4-[3-bromo-5-hydroxy-4-(3-methoxy-benzyioxy)-phenyl]-2-niethyl..5. 
Ł oxo-7-propyl-1,4,56,7,8-hexahydroquinoline3carbonjtrlje (100 mg), 2-

30 bromoetbanol (16 jil), tetrabutylammonium iodide (5 mg) and potassium carbonate 
(5O mg) inDF(2 ml) was stirred at7O’C for 17b. The mture was diluted 
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ethyl acetate and washed with water. The. organic layer was dried (MgSO4), filtered 
and concentrated in vacua. 

The residue was purified by preparative HPLC (Method B). 

Yield: 36 mg. MS-ES!: [M+H] 581.41583.4; anal. HPLC: Rt = 20.57 min. (diast.l) 
s 14 = 20.91 min. (dliast.2) (method 2) 

10 

Example 34 

y) 09tgML 
7-propyl-1.4.5.67.8-hexahvdro-auunolune-3-carbonitrjje 

Alkylation of the compound described in example 33b (100 rag) using 2-
methoxybrounoethane (22 pd), potassium carbonate (50 rag) and tetrabutyimninonium 
iodide (5 mg) in DMF (2 ml) was performed according to the method described in 
example 330. 

is Yield: 48 mg. MS-ES!: [M+JIf = 595.2/597.2; and IIPLC: Rt = 24.72 min. (diast.1) 
Rt = 25.08 rain. (diast.2) (method 2) 

Example 35 

4-f3-Bromo-5-hydroxv_(3-mcthoxv-bnylox)pbcny112mcthy15oxo7opyJ 
20 1.4.5.6.7.8-bcxahydro-quunohnc..3-carbonitrile 

100 rag of the compound described in example 33b was purified by preparative HPLC 
(Method B). 

Yield: 54 mg. MS-ES!: [M+]Mf 537.41539.4; anal. HPLC: Rt = 21.85 rain. (method 
Ł 25 2) 

Example 36 

30 
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(a). 3-Bromo-5-(3-cyano-2-methyl-5-oxo-7-1roDvi-1 .4,5.6.7.B-hexahvdro-guinolin-4-
yfl-N.iethvl-2-hvdroy-benzenesulfonamide 

A mixture of the compound described in example 37b (1.5 g) and diethylamine (3.1 
ml) in dioxane (30 ml) was stirred for 17 h. The mixture was diluted with ethyl acetate 

5 and washed with water. The organic layer was dried (MgSO4), filtered and 
concentrated in vacuo. 

Yield: 1.43 g. MS-ES!: fM+IIJ 536.2/538.2 

(b). 3 -Bro no.S-(3-cyano-2-methy1-5-oxo-7-propyl-1 .4,5.6.7.8-hexahydro-4)iinolln-4-
101)-NJ ethy1-2-(pyridin-3-ylmethoxy-bcnzcnesulfonmide 

A mixture of 3-bromo-5-(3-cyano-2-mcthyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-NW-diethyl-2-hydroxy-benzencsuifonamide (1.43 g), 3-picolyl chloride 
(689 mg), potassium carbonate (774 mg) and potassium iodide (93 rag) in DMF (40 

15 ml) was stirred at 70 °C for 2 hours and then at room temperature for 17 it. The mixture 
was diluted with ethyl acetate and extracted with water. The organic layer was dried 
(MgSO4), filtered and concentrated in vacuo. The residue was purified by preparative 
IIPLC (Method A). 

Yield: 991 rag (as TFA salt). MS-ES!: [M+H]  = 627.2/629.2; anal. IIPLC: R. 17.36 
20 rain. (method 3) 

Example 37 

3-Bromo-5!{3-cvano-2-methvl-5-oxo-7-nropvl-1 .4.5,6.7.8-hexahydto-quinolin-4-yi)- 
N-methyl-2-(pvridin-3vhnethoxv-benzenesu1fonainide 

Ł 

25 

(a). 4-(3-Bromo-4-hvdrobenyll-2-methvl-5-oxo-7-propyJ-1 
guinolinc-3-carbonitrile 

A mixture of 3-bromo-4-hydroxy-benzaldehyde (13.07 g), 5-propylcyclohexane-1,3-
dione (10.02 g) and 3-aminocrotonitrile (5.34 g) in ethanol (165 ml) was stirred at 80 

30 °C for 17 h. A precipitate formed, which was collected by filtration. The filtrate was 
concentrated in vacuo and then triturated with ethyl acetate. The solids were combined 
and dried in vacuo. 

Yield: 20.25 g. MS-ES!: {M–}If = 401.2/403.2 
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(b). 3-Bromo-5-(3-cyano-2-methyl-5-oxo-7-Dropyl-1 .4..5.6.7.8-hexahydro-puinolin-4-
yl)-2-bvdroxv-benzenesulfonvl chloride 

To 47 nil of chiorosulfonic acid, cooled to -10 °C in a pressure vessel under a nitrogen 
5 atmosphere, was slowly added 4-(3-bromo-4-hydroxy-phenyl)-2-methyl-5-oxo-7-

propyl-1 ,4,5,6,7,8-hexahydro-quinohnc-3-carbonitrile (20.25 g). The mixture was 
allowed to reach room temperature. After stirring for 17 h, the mixture was poured onto 
800 ml of crushed ice and extracted with ethyl acetate. The organic layer was dried 
(MgSO4), :filtered and concentrated in vacua. The residue was triturated with ethyl 

10 acetate. The solids were collected and dried in vacua. 

Yield: 23.7 g. MS-ES!: [M+lTf = 499.0/501.0 

(c). 3-Bromo-5-(3-cyano-2-unethyl-5-oxo-77!propyl-1 .4.5..6.7.87hexahydro-auino]jn-4- 
. yfl-2-hydraxy-N-methyl-benzenesulfonamlde 

15 For 30 min., mono-methylamine was bubbled through a solution of 3-broino-5-(3-
cyano-2-methyl-5-oxo-7-propyl-1 ,4,5,6,7,8-hexahydro-quunolun-4-yl)-2-hydroxy-
benzenesulfonyl chloride (240 mg) in dioxane (5 ml). The mixture was stirred for 17 
h. The reaction mixture was diluted with water and extracted with ethyl acetate. The 
organic layer was dried (MgSO4), filtered and concentrated in vacuo. The residue was 

20 purified by preparative HPLC (Method B). 

Yield: 60 mg. MS-ES!: [M+ll]  = 494.2/494.2 

(d). 3-Bromo-5-(3-cvano-2-methyl-5-oxo-7-Dronyl- 1 ,4,5.6.7,8-hexahydro-puunoljn-4- 
vl-N-methyJ-2-(n3ridfl-3-yhnethoxv)-benzenesu1fonamjde 

25 A mixture of 3-bromo-5-(3-cyano-2-methy1-5-oxo7-propy1-1 ,4,5,6,7,8-hexahydro-
quino1in-4-yl)-2-hydroxy-N-niethy1-benzenejfojde (52mg), 3-picolyl chloride. 
HC1 (24mg) and potassium carbonate (88mg) in DMF (2 ml) was heated at 70°C for 2 
h, then at room temperature for 17 h. The reaction mixture was diluted with water and 
extracted with ethyl acetate. The organic layer was dried (MgSO4), filtered and 

30 concentrated in vacuo. The residue was purified by preparative HPLC (Method A). 
Yield: 15.5mg (as TFA salt). MS-ESI: [M+H] = 585.2/587.2; anal. IIPLC: Rt = 8.73 
min. (diast. 1) R = 9.44 min. (diast.2) (method 2) 

Diast. ratio: 10:1 
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Example 38 

4-r3-Bromo-5-hvdroxv-4-(pyridin-3-v1methoxv)-rthenvl1-2-methvl-5-oxo-7-DroDvl-
1 .4.5.6.7. 8-he ahvdro-auinoline-3-carbonit 

(a). 3-Bromo-5-hydroxv-4-ftr3ridin-3-ylmethoxy-benza1dehvde 

A mixture of 3-bromo-4,5-dihydroxy-benzaldehyde (1 g), 3-pyridinecarbinol (448 j.tl), 

diisopropyl azodicarboxylate (DIAD) (908 iLl) and polymer supported 
triphenyiphosphine (1.53 g, 3 mmol/g loading) in TRF (50 ml) was stirred under a 

10 nitrogen atmosphere for 17 h. The mixture was filtered, diluted with ethyl acetate and 
washed with water. The organic layer was dried (MgSO4), filtered and concentrated in 
vacuo. The residue was purified by chromatography on siicagel in heptane/ethyl 
acetate 1/0 -’ 011 (v/v) as eluent. 

Yield:- 330 mg. MS-ESI: [M+Hf = 308.2/310.2 

(b). 4-f3Bromo-5-hydroxy-4-(pyridin-3-ylmethoxv)-phenyll-2-methyl-5-oxo-7- 
provvl-1 .4.5.67..8-hexaliydro-qpinoline-3-carbonitrile 

A mixture of 3-bromo-5-hydroxy-4-(pyridin-3 -yhnethoxy)-benzaldehyde (165 mg), 3-
aminocrotonitrile (44 mg) and 5-propylcyclohexane-1,3-dione (83 mg) in ethanol (25 

20 ml) was stirred at 80°C for 17 h. The mixture was then concentrated in vacuo, and the 
residue was recrystallized from acetonitrile. 

Yield: 105 mg (as TFA salt). MS-ES!: [M+llJ = 508.4/510.4; anal. HPLC: Rt = 7.65 
mm. (method 2) 

Ł 

25 Example 39 

4..[3.Bromo-5-fluoroznethoxv..4-(nyridin-3-ylmethoxv)..nhenyll..2-methyl-Soxo..7 
pronvl-1 .4.5.6..7.8-hexahydro-ciuinoline-3-carbonitrile 

A mixture of the compound described in example 38b (700 mg), bromo-fluoro-
30 methane (1557 mg) and potassium carbonate (761 mg) in DMF (10 nil) in a pressure 

vessel was stirred for 20 h. The mixture was diluted with ethyl acetate and washed with 
water. The organic layer was dried (MgSO4), filtered and concentrated in vacuo. The 
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residue was purified by chromatography on silicagel in heptane/ethyl acetate 2/8 (v/v) 
as eluent. 

Yield: 842 mg (as TFA salt). MS-ES!: fM+Hf = 540.2/542.2; anal. HPLC: Rt = 5.84 
min. (method 1) 

5 Diast ratio: 7:1 

Example 40 

4-f3-Bromo-5-(2,2-difluoro-ethoxv-4-fi,vridin-3-yhnethoxv)-phenyl1-2-methyl-5-oxo-
7-nropyl-1.4..5.6.7.8-hexahydro-quunolune-3-carbonitrile 

10 

A mixture of the compound described in example 38b (150 mg), 2,2-difluoro-1-
bromoethane (86 mg), potassium carbonate (82 mg) and a catalytic amount of 
tetrabutylammoniuin iodide in DMF (5 ml) was stirred at 40 °C for 17 h. The mixture 
was diluted with ethyl acetate and washed with water. The organic layer was dried 

is (MgSO4), filtered and concentrated in vacuo. The residue was purified by preparative 
HPLC (Method A). 

Yield: 113 mg (as TFA salt). MS-ES!: {M+Irf = 572.2/574.2; anal. ITPLC: Rt = 10.99 
min. (method 2) 

20 Example 41 
3-Brorno-5-(3-cvano-2-rnetbyl-5-oxo-7-nropyl-1 4.5..6.7.8-hexahydro-auuno1in-4-yl)- 
NJi-4methyl-2-(hiazo1-4-y1methoxy)-benzenegu1fonamlde 

(a). 
. 25 yi)-2-bydroxv-N.N.dimethyl-benzenesulfonamjde 

For 30 min., dimethylamune was bubbled through a solution of the compound described 
in example 37b (4.1 g) in dioxane (85 ml). The mixture was diluted with water and 
dichioromethane. In the aqueous layer, a voluminous precipitate formed, which was 
collected by filtration and dried in vacuo. 

30 Yield: 2.19 g. MS-ES!: [M+R]  = 508.2/510.2 
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(b). 3-Bromo-5-(3-eyano-2-methyl-5-oxo-7-Dro2yl-1 .4.5.6.7,8-hexahydro-puinolin-4- 
vl)-N.dimethvl-2-(thiazol-4-yhnethoxyI-benzenesulfonamide 

A mixture of 3-bromo-5-(3-cyano-2-methyl-5-oxo.7-propy14,45,6,7,8hexa]iydro 
qunolin-4-yl)-2-hydroxy-N,N.cliniethyl-benzenesulfonamide (200 mg), potassium 

s carbonate (109 mg), potassium iodide (5 mg) and 4-chloromethyl-thiazole. HCI (71 
mg) in DMF (4.5 ml) was heated at 60°C for 6 b. The mixture was diluted with water 
and extracted with ethyl acetate. The organic layer was dried (MgSO4), filtered and 
concentrated in vacuo. The residue was purified by preparative DPLC (Method B). 

Yield: 110 mg. MS-ES!: [M+H]4* = 605.2/607i; anal. HPLC: Rt = 19.62 mm. (method 
:10 2) 

Example 42 
3-Bromo-5-(3-OM-2-rnethy1-5-oxo-7-ropyJ1.4.56.7.8-hexahvdro-quinoIin4-v11-2-
(2.5-dimethyl-2ff-pzo1-3-v]methoy)N.Ndimethy1benzenesujfonarnide 

’5 

A mixture of the compound described in example 41a (153 mg), potassium carbonate 
(125 mg), and 5-chloromethyl-1,3-dimethyl-1H-pyrazole (55 mg) in DMF (1.4 ml) was 
heated at 60 °C for 3. ii. The mixture was diluted with IN hydrochloric acid and 
extracted with ethyl acetate. The organic layer was dried (MgSO4), filtered and 

20 concentrated in vacuo. The residue was purified by preparative HPLC (Method B), 
then purified by chromatography on aluminum oxide using ethyl acetate as cluent. 

Yield: 51 mg. MS-ES!: [M+H]" = 616.2/618.2; anal. HPLC: Rt = 18.40 mm. (method 
2) 

25 Example 43 

Aonistic activity of compounds at the human FSH receptor expressed in CHO cells 
Agonist activity of the compounds at the human FSH receptor was tested in Chinese 
Hamster Ovary (CHO) cells stably transfected with the human FSH receptor and 
cotransfected with a cAMP responsive element (CRE) / promotor directing the 

3o expression of a firefly luciferase reporter gene. Binding of the compound to the Gs-
coupled FSH receptor will result in an increase of cAMP, which in turn will induce an 
increased trausactivation of the luciferase reporter construct. The luciferase activity 
was quantified using a luminescence counter. The compounds were tested in the 



PCTIEP2OO6/O6i576 

-67-

I.. A 4-phenyl-5-oxo-1 ,4,5,6,7,8-bexhydroquinoline derivative according to 
Forniulal, 

R14 
V 

RI Formula I 

wherein 
It’ is (1-6C)alkyl (2-6C)Amyl or (2-6C)alkynyl; 

Ł 
it2 is halogen, (I-4C)alkoxy, fluorinated (l-4C)alkoxy, (1-4C)alkyl, or 
fluonnated (1-4C)alkyl, or R2 may be ii when R3 is R9,R’°-anitnosulfonyl,  

It3 is OH, NO2, CN, fluorinated (l-4C)aikoxy, (l-4C)alkoxy(2-4C)alkoxy, 
10 hydroxy(24C)alkoxy, (14eaIkoiycaibonyl, (34C)alkenyloxycarbonyl, 

(14aixycarbonyloxy, (34C)alkenyloxycarbonyloxy, R7,k8-ammo, 
1t9,R’°-annno, R9R1°-aininosulfonyl  or 
pbenyl(1-4C)alkoxy, wherein the phenyl ring is optionally substituted with one 
or more substituents selected from hydroxy, ammo, halogen, intro, 

15 trifluoromethyl, cyano, (14C)alkyl, (2-4C)alkenyl, (24C)alkynyl, 
(14C)alkoxy, (di)(l-4C)a&ylaznino, 

Ł 
it4 is R’ 1-phenyl or R"-(2-5C)beteroaxyl, wherein the phenyl or heteroaxyl group 
is optionally further substituted with one or more subsbtuents selected from 
bydroxy, amino, halogen, nitro, Influromethyl, cyano, (14C)alky4, 

20 (14C)alkyltbio, (1-4C)alkoxy, (2.4C)alkenyl, (2-4C)alkynyl; 

R7isiI(l-4C)a1lcy4 

it8 is (i-4C)alkylsulfonyl, (l-4C)alkylcaxbonyl, (2-4C)alkenylcaibonyl, 
(3-6C)cycloa&ylcarbonyl, (l4C)alkoxycarbonyl, (34C)aikenyloxycarbonyl, 
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(1 -4C)alkoxy(l -4C)alkylcarbonyl, (3-4C)alkenyloxy(l -4C)alkylcarbonyl 

phenylcarbonyl, (2-5C)heteroarylcarbonyl, phenyl(l -4C)alkylcarbonyl, 

(2-SC)heteroaryl(1-4C)alkylcarbonyl, wherein the phenyl ring or the 

beteroarornatic ring is optionally substituted with one or more substituents 

s selected from hydroxy, amino, halogen, nitro, tritluoromethyl, cyano, 

(1 -4C)aikyl, (24C)alkenyl, (24C)aikynyl, (I -4C)alkoxy, (di)(1 -4C)a1kylamino; 

R9 and R1° are independently selected from H, (1-6C)alkyl,, (3-6C)cycloaikyl, 

(3-6C)cycloalkyl(l -4C)alkyl and (1 -4C)alkoxy(2-4C)alkyl; 

or R9 and R1° may be joined in a (4-6C)heterocycloalkenyl ring or a 

10 (2-6C)beterocycloalkyl ring, optionally substituted with one or more (1-4C)alkyl 

substituents; 

R’1 is H, (1-6C)alkoxycarbonyl, R12,R13-arnino, (l-6C)alkylcarbonyl, 

(1 -6C)alkylsulfonyl, R14-oxy, R14,R15-ainino, R14,R"-aminocarbonyl, 

R’4,R15-anrinosulfonyl; 

15 R12 is H, (1-4C)alkyl; 

R13 is (1 -4C)alkylsulfonyl, (1 -4C)alkylcarbonyl, (3-6C)cycloalkylcarbonyl, 

(1 4C)allcoxycarbonyl, (34C)alkenyloxycarbonyl, (di)(1 4C)a]kylaniino-

(I -4C)alkylcarbonyl, (2-6C)heterocycloalkyl(1-4C)alkylcarbonyl, 

(4-6C)heterocyclo-a]kenyi(l -4C)aikylcarbony] or (1 -4C)alkoxy(l -4C)alkylcar-
20 bonyl; 

R14 and R’5 are independently selected from H, (l-6C)alkyl,, (34C)alkenyl, 
(34C)alkynyl, (3-6C)cycloalkyl, (3-6C)cycloaikyl(1 .4C)alkyl, 
hydroxy(2-4C)alky], amino(24C)alkyl, (1 -4C)alkoxy(2-4C)a]kyl, 

Ł (di)(l -4C)alkylamino(2-4C)aikyl, 

25 (4-6C)heterocycloalkenyl(2-4C)alky4 phenyl(1-4C)alkyl and 
(2-5C)heteroatyl(l-4C)a1kyl; 

Xis 0 or 1116_N, 

Y is CH2, C(0) or SO2; 

Zis CNorNO2; 
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R"’R’6 is H, (1-4C)alkyl, (1 -4C)aikylcarbonyl; 
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or a pharmaceutically acceptable salt thereof. 

2. The 4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroquino]ine derivative according to 

claim 1 wherein R1 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-1,45,6,7,8-hcxahydroquinoJine derivative according to 

claims 1-3 wherein it is R9,R10-aminosulfonyL 
5. The 4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline derivative according to 

claim 4 wherein R9 and R.’° are independently (1-6C)a]kyL 

6. The 4-phenyl-5-oxo-1 ,4,5,6,7,8-bexahydroquinoline derivative according to 

claims 1-5 wherein R4 is R11-phenyl or R"-(2-5C)heteroaryl, wherein the phenyl 

or heteroaryl group is optionally further substituted with one (1-4C)alkoxy. 

7. The 4-phenyl-5-oxo-1,4,5,6,7,8-hexabydroquinoline derivative according to 

claim 6, wherein R11 is H or R,R’3-amino. 

8. The 4-phenyl-5-oxo-1,45,6,7,8-bexahydroquinoline derivative according to 
claims 1-7 wherein Z is CN. 

9. The 4-phenyl-5-oxo- 1,4,5,6,7,8-boxahydroquinoline derivative according to 

claims 1-8 wherein X is 0. 

10. The 4-phenyl-5-oxo-1 ,4,5,6,7,8-hexahydroquinoline derivative according to 
claims 1-9 wherein Y is CH2. 

11. A 4-pbenyl-5-oxo-1,4,5,6,7,8-bexahydroquinoline derivative according to claims 
1-10 for use in therapy. 

12. A pharmaceutical composition comprising a 4-phenyl-5-oxo- 1 ,45,6,7,8-
hexahydroquinoline derivative of any one of claims 1-10, and pharmaceutically 
suitable auxiliaries. 

13. Use of the 4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline derivative of any one 

of claims 1-10, or a pharmaceutically acceptable salt or solvate thereof for the 
manufacture of a medicament for the treatment of fertility disorders. 
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DERIVADOS DE 4-FENIL-5-OXO-1 415,6J,8-HEXAHlDROQLjjNOLlNA COMO 

MEDCAMENTOS PARA EL TRATAMIENTO DE INFERTILIDAD 

La presente invenciOn se relaciona con derivados de 4-fenil--oxo-1 ,4,5,6,7,8-

5 hexahidroquinohna, con composciones farmacŒuticas que comprenden las 

mismas y con el uso de dichos derivados para la fabricaciôn  de medicamentos 

para el tratamiento de trastornos de fertilidad 

Las gonadotropinas ejercen funciones importantes en una variedad de funciones 

. 10 corporates que incluyen el metabolismo, regulaciôn de la temperatura y los 

procesos reproductivos. Las gonadotropinas actüan en los tipos celulares de 

gonadas especificos para iniciar la diferenciaciôn testicular y de ovario y la 

esteroidogØnesis. La gonadotropina de pituitaria FSH (hormona quo estimula el 

foliculo) por ejemplo juega un papel importante en la estimulaciOn del desarrollo 

15 del folIculo y la maduración mientras que el LH (hormona leutinizante) induce la 

ovulaciôn  (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 

citnicamente para estimulaciôn  de ovario es decir hiperestimulación de ovario para 

fertilización in vitro (IVF) e inducciôn 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), as( como tambiØn para infertilidàd masculina 

e hipogonadismo. 

La gonadotropina FSH se libera de la pituitaria anterior baja la influencia de 

25 estrógenos y hormonas que liberan gonadotropina, y do la placenta durarite el 
embarazo. En las hembras, el FSH actüa en los ovarios promoviendo el desarrollo 
do los foliculos y es la hormona mayor que regula la secreciôn  de los estrOgenos. 

En los machos, el FSH es responsable por la integridad de los tübulos seminiferos 
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y actüa en las cØlulas Sertoli para apoyar la gametogØnesis. 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 
propósitos terapØuticos se pueden aislar de las fuentes de orina humanas y son de 

5 baja pureza (Morse et al, Amer. J. Reproduct. Immunol, y Microbiology 17:143, 
1988). Altemativamente, ellas se pueden preparar como gonadotropinas 
recombinantes. El FSH humano recombinante estâ  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 proteIna G. Estos receptores consisten de un Cinico polipØptido con siete 

dominios de trasmenbrana y son capaces de interactuar con las protelnas Gs, que 

15 conducen a la activaciôn  de la ciclasa adenilato. 

El receptor FSH es un objetivo altamente especifico en el proceso de crecimiento 

del foilculo de ovario y se expresa exciusivamente en el ovario. El bloqueo del 

receptor o la inhibiciOn de la seæalizaciôn que se induce normalmente despuØs de 

20 la activación del receptor mediado por FSH alterara el desarrollo del follculo y a81 

Ł

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 clinicos como 

el FSH natural, es decir para el tratamiento de la infertilidad y para la 

25 hiperestimulaciôn  de ovario en nombre de la fertilizaciôn  in vitro. 

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). Ciertos 
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derivados de tetrahidroquinolina se han descrito recientemente en la Solicitud 

Intemacional WO 2003/004028 AKZO NOBEL N.V.) como sustancias 

moduladoras del FSH, que tienen propiedades agonlsticas o antagonisticas. 

Subsiste una necesidad para mimØticos de hormona de bajo peso molecular que 

5 àctiven selectivamente & receptor FSH. 

ŁPara ese objetivo la presente invenciOn proporciona derivados de 4-fenh(-5-oxo-

1,4,5,67,8-hexahidroquinQlina de la fôuIa  general I 

J4 

Fórmula I 

R1 es aiquilo (C1-6), aiquenilo (C2-6) o aiquinilo (C2-6); 

15 

R2 es halôgeno,  alcoxi (C1-4), alcoxi (C14) fluorinado, aiquilo (G1-4), o aiquilo 

(C1-4) fluorinado; o R2 puede ser H cuando R3 es R9,R10-aminosulfonflo; 

R3 es. OH, NO2, CN, alcoxi (C1-4) fluorinado, alcoxi (C1-4)alcoxi (C2-4), 

20 hidroxialcoxi (C2-4), alcoxicarbonilo (CI-4), alqueniloxicarbonilo (C3-4), 

alcoxicarboniloxi (C1-4), aiqueniloxicarbonilo (C3-4)oxi, R7,R6-amino, R91R10-

amino, R9,R10-aminocarbonilo, R9,R10-aminosulfonilo o fenilalcoxi (C1-4), en donde 
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el anillo fenilo se sustituye opcionalmente con uno o mÆs sustituyentes 

seleccionados de hidroxi, amino, halogeno, nitro, trifluorometilo, ciano, aiquilo (Cl.-

4), alquenilo (C2-4), aiquinilo (C2-4), alcoxi (C1-4), (di)alquilamino (Cl-4); 

5 R es R11 -fenilo o R11-heteroarilo (C2-5), on donde el grupo fenilo o heteroarilo 

adicionalmente se sustituye opcionalmente con uno o mÆs sustituyentes 

seleccionados de hidroxi, amino, halogeno, nitro, triflurometilo, ciano, aiquilo (Cl-

4), alquiltio (Cl-4), alcoxi (Cl-4), alquenilo (C2-4), aiquinilo (C2-4); 

10 R7 es H, aiquilo (C1-4); 

R8 es atquilsulfonilo (C1-4), aiquilcarbonilo (Cl-4), aiquenilcarbonHo (C2-4), 

cicloalquilcarbonilo (C3-6), alcoxicarbonilo (C1-4), alqueniloxicarbonilo (C3-4), 

alcoxi (Cl-4)alquilcarhoni!o (Cl-4), aiqueniloxi (C3.4) aiquilcarbonilo (Cl-4) 

15 fenilcarbonilo, heteroarilcarbonilo (C2-5), fenilaiquilcarbonilo (Cl-4), heteroarilo 

(C2-5)alquilcarbonhlo (Cl-4), on donde el anillo fenilo o el anillo heteroaromÆtico se 

sustituye opcionalmente con uno o mÆs sustituyentes seleccionados do hidroxi, 

amino, halOgeno, nitro, trifluorometilo, ciano, aquiIo (Cl-4), alquenilo (C2-4), 

Ł aiquinilo (C2-4), alcoxi (Cl-4), (di)alquilamino 

Cl 

R9 y R10 se seleccionan independientemente de H, aiquhlo (Cl-6), cicloalqullo (C3-

6), cicloalquilo (C3-6)alquilo (Cl-4) y alcoxi (C1-4)alquilo (C2-4); 

o R9 y R10 se pueden unir on un anillo heterocictoalquenilo (C4-6) 0 Un anillo 

25 heterocicloalquilo (C2-6), opcionalmente sustituido con uno o mÆs sustituyentes 

aiquilo (C1-4); 

I, 
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R11 es H, alcoxicarbonitó (C1-6), R12,R13-amino, alquilcarbonilo (C1-6), 

.alquilsulfonHo (CI -6), R14-oxi, R14, R1 5-amino, R141R15-aminocarbonilo, R14, R1 

aminosulfonilo; 

Ł Ł. Ł 5 Ł R1.2 es H, aiquilo (C1-4); 

Ł R1.3 es aiquilsulfonHo (Cl-4), aiquilcarbonflo. (61-4), cicloalqullcarbonhlo (C3-6), 

Ł alcoxicarbonhlo (Cl-4), aiquenhloxicarbonilo (C3-4), (di)alquUamino (Cl-4)-

aiquilcarbonhlo (Cl-4), heterocicloalquito (C2-6)alquilcarbondo (Cl-4), heterociclo 

10. (C4-6)-alquenilatquilcarbonilo (Cl-4) o alcoxi (Cl-4)alquilcarbonilo (C1-4); 

R14.y R15 so seleccionan independlentemente do H, aiquilo (CI -6), aiquenflo (C3-

Ł 4), alquinhlo (C3-4), àlcloalquilo (C3-6), cicloalquhlo (C3-6)alquilo (Cl-4), 

Ł Ł Ł Ł hidroxia(quilo (C2-4), aminoalquilo (C2-4), alcoxi (Cl-4)alquilo (C2-4), 
Ł Ł . 15 (di)alquilarnino (Cl-4)atquhlo Ł (C2-4), heterocicfoalquilo Ł (C2-6)alquilo (C2-4), 

Ł heterociclo (C4-6)alquenhlalquilo (C2-4), fenilaiquilo . (C1-4) y heteroarilo (C2-

Ł 5)alquilo (Cl-4); 

Ł XesOoR16-N; 

20 

V es CH2, C(Q) 0802; 

ZesCNoN0; 

25 Ł. R16 es H, aiquilo (Cl-4), aiquilcarbonilo (Cl-4); 

o una Sal farmacØuticamente aceptable de estos. 
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Los dorivados de 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina do acuerdo con la 

presente invenciôn  son activadores potentes del receptor FSH y se pueden utilizar 

para los mismos propôsitos  cimnicos como el FSH natural puesto que se comportan 

5 como los agonistas, con la ventaja que ellos so pueden preparar sintØticamente, 

.pueden exhibir propiedades de estabilidad alterada y se pueden administrar en 

forma diferente. 

Asi, los agonistas del receptor FSH de la presents Invenclón so pueden utilizar 

. 10 ,para tratar trastornos de fertilidad en par ejemplo hiperestimulaciOn ovÆrica 

controlada y procodimientos FVF. 

Los tØrminos alquilo (Cl-4) y alquilo (C1-6) como se utilizan en la definiciôn  

significan grupos alquilo ramificados o no ramificados que tienen do 1-4 y 1-6 

15 Ætomos do carbono, respectivamente, quo son metilo, etilo, propilo, Isopropilo, 

butilo, sec-butilo, isobutilo y terc-butilo, etc. 

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

contierie de 2-4 Ætomos .de carbono, adheridos a un grupo alquilo quo tiene de 2-4 

20 Ætomos do carbono. 

Los tØrminos alquilo, (Cl-4) tluorinado y alcoxi (C1-4) fluorinado significan grupos 

alquilo y alcoxi ramificados; y no ramificados, que tienen de 1-4 Ætomos do carbono 

respectivamente y quo so sustituyon con al menos un Ætomo de Nor. 

25 

Pal 



WO 2006/117370 7 PCT/EP2006/061 976 

Los tØrminos aiquenilo (C2-4), aiquenilo (C3-4) y aiquenflo (C2-6) significan grupos 

aiquenhlo ramificados o no ramificados qua tienen de 2-4, 3-4 y 2-6 Ætomos de 

carbono, respectivamente, tal como etenhlo, 2-butenhlo, y n-pentenilo. 

5 Los. tØrminos aiquinilo (C2-4) significan grupos aiquinilo ramificados o no 

.10 

rarntflcados qua tienen de 2-4 Ætomos de carbono, tales como etinilo y propinhlo. 

El tØrmino cicloalquilo (C3-6) significa un grupo cicloalquilo qua tiene de 3-6 

Ætomos de carbono, qua as ciclopropHo, ciclobutilo, ciclopentilo y ciclohexilo. 

El tØrmino cicloalquilo (C3-6)alquilo (C1.-4) significa un grupo aiquilo (C1-4), como 

Se definió previamente, sustituido con un cicloalquHalquilo (C3-6), como so dofinió 

proviamente. 

15 El tØrmino heterocicloalquilo (C2-6) significa un grupo heterocicloalquilo qua tiene 

de 2-6 Ætomos de carbono, preferiblemente 3-5 Ætomos de carbono, y qua at 

menos incluye un heteroÆtomo seleccionado de N, 0 y/o S, qua se puede adherir 

por via de un heteroÆtomo si as factible, 0 Ufl Ætomo de carbono. Los 

heteroÆtomos preferidos son N o 0. MÆs preferidos son piperidin-1-ilo, morfofln- 4-

20. ito, pirrolidin-1 -lb y piperazin-1-ibo. 

El tØrmino heterociclo aiquenhlo (C4-6) significa un grupo heterocicloalquenilo qua 

tiene de 4-6 Ætomos de carbono, preferiblemente 5-6 Ætomos de carbono, y qua al 

menos incluye un heteroÆtomo sebeccionado de N, 0 y/o 8, qua se puede adherir 

25 por via de un heteroÆtomo Si as factible, 0 Ufl Ætomo de carbono. Los 

heteroÆtomos preferidos son N o 0. 
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5 

El tØrmino heteroarilo (G2-5) signifies un grupo heteroaromØtico quo tiene de 2-5 

Ætomos de carbono y al menos un heteroÆtomo seleccionado de N, 0 y 8, como 

imidazolilo, tiadiazolilo, piridinhlo, tienilo a furilo. Los grupos heteroarilo preferidos 

son tienilo, furilo y piridinhlo. 

El grupo heteroarilo (C2-5) se puede adherir par via de un Ætomo de carbono o un 

hOteroÆtomo, si es factible. 

’El tØrmino (di)alquilamino (C1-4) como se utiliza aqul signifies un grupo amino, 

. 10 grupos alquilo monosustituidos a disustituidos, cada uno contiene de 1-4 Ætomos 

de carbono y tiene el mismo significado como se definió previamente. 

15 

El tØrmino halôgeno  signifies Nor, cloro, bromo o yodo, on donde Se prefleren 

dora, bromo o yodo. 

El tØrmino sal farmacØuticamente aceptable representa aquellas sales que estÆn, 

dentro del alcance del juicio medico, adecuadas pars uso en contacto con los 

tejidos de humanos y animales inferiores sin toxicidad indebida, irritaciôn,  

respuesta alØrgica y similares, y se proporcionan con una tasa de beneficio/rlesgo 

20 razonable. Las sales farmacØuticamente aceptables son bien conocidas en la 

tØcnica. Ellas se pueden obtener durante el aislamiento y purificacion final de los 

compuestos de la invencbôn,  o separadamente al hacer reaccionar Is funciôn  base 

libre con un ªcido  mineral adecuado tal como Æcido clorhidrico, Æcido fosfOnco, o 

Æcido sulfUrico, o con un Æcido organico tal como por ejemplo Æcido ascórbico, 

25 Æcido citrico, Æcido tartÆrico, Æcido lØctico, âcido  malØlco, Æcido malónico, Æcido 

fumÆrico, Æcido glicólico, Æcido succinico, Øcido propiônico,  Æcido acØtico, Æcido 

metanosulfónico, y similares. La funciôn  Æcida se puede hacer reaccionar con una 
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base mineral u organica, como hidróxido de sodlo, hidróxido de potasio o hidrôxido  

de litio. Un aspecto de la invenciôn  se relaciona con los compuestos de formula I, 

en donde R1 es aiquilo (C1-6). MØs en particular, la inienciôn  Se relaciona con 

compuestos on donde R1 es aiqullo (C1-4). 

Otro aspecto de la invenciOn se relaciona con compuestos de acuerdo con la 

fOrmula I en donde R2 es halOgeno. MÆs en particular, R2 es Br. En otro aspecto 

de este invenciOn, R3 en el compuesto de fOrmula I es R9,R10-aminosulfonilo. En 

particular, R9 y R1°  son independientemente alquilo (C1-6). 

Otro aspecto de esta invenciôn  se relaciona con los compuestos de fOrmula I, en 

donde R4 es R11- fenhlo o R11-heteroarilo (C2-5) ci grupo fenilo o heteroarilo 

opcionalmente se sustituye adicionalmente con un alcoxi (C1-4). En particular, la 

invericiOn se relaciona con compuestos en donde R11 es H o R12,R13-amino. 

Un aspecto adiolonal de la InvenciOn se relaciona con los compuestos de fOrmula 

I, en donde X es 0. En otro aspecto, la invenciOn se relaciona con compuestos de 

fOrmula I, en donde V es CH2. Otro aspecto de la invenciOn se relaciona con 

compuestos en donde .Z es CN. 

Todavia otro aspecto de la invención se relaciona con compuestos en donde una o 

mÆs de las definiciones especificas de los grupos R1 a R16 y X, Y y Z coma se 

deflnió aqul anteriormente se combinan en la definiciOn del compuesto 4-fenil-5-

oxo-1 ,4,5,6,7,8-hexahidroquinolina de fOrmula I. 

Aün otro aspecto de la invenciOn se relaciona con compuestos de acuerdo con la 

FOrmula I que tienen un EC50 en el ensayo de uniOn de menos de 10 M (como se 
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Los derivados de 4-fenil-5-oxo-1,4,5,6,7,8-hexahidroqujriolina de formula I, en 

donde R1, R2, R3, R4, X, Y y Z son como se definiO previamente, se pueden 

preparar siguiendo varias estrategias. El mØtodo A inicia a partir de los derivados 

4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquina apropiadamente funcionalizados de 

5 estructura general II, en donde R1, R2, R4, X, V y Z son como se definiO 

previamente y FGI es un grupo funclonal, tal como nitro, azido, (opcionalmente 

protegido) amino, (opcionalmente protegido) hidroxilo, Æcido carboxilico, cloruro de 

sulfonilo y similares, que se pueden convertir a grupos definidos para R3. 

RI 

RTŠl4 

HaJ ci Br, I 

RI 

Il-a laaciloopuuJfonilD I-b:RaIqiiilo 
10 

15. 

Por ejemplo, N-acilaciOn o N-sulfonilaciOn de los compuestos de fOrmula general 

Il-a produce los compuestos de formula general I-a, en donde R1, R2, R4, X, V y Z 

son como se definiO previamente, R7 es H y R8 es un grupo acilo o sulfonilo. 

En un experimento tipico, los compuestos Il-a se hacen reaccionar en un 

disolvente, tal como diclorometano, NN-dlmetilformamjda, sulfOxido de dimetilo, 

etanol, tetrahid rofurano, I ,4-dioxano, tolueno, I -metil-pirrolidin-2-ona o piridina con 

un haluro de acilo apropiadamente sustituido, anhIdrido Øcido o haluro de sulfonilo 

20 en la presencia de una base tal como trietilamina, NN-diisopropiletilamina (DIPEA) 

o piridina, para dar para dar derivados de N-acilatado o N-sulfonilatados de 

fOrmula I-a, respectivamente. Altemativamente, los compuestos N-acilatados de 
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formula general I-a que so pueden obtener por la reacciOn do los derivados Il-a 

con Æcidos carboxflicos apropiadamente sustituidos en la presencia de un agente 

de acoplamiento tal como dilsopropil carbodilmida (DIC), (3-dimetilaminopropil)-

etil-carbodilmida (EDCI), tetrafluoroborato de 0-(benzotnazol-1 -11)-N, N, N’ N’-

Ł 5 tetrametiluronio (TBTU) 0 hexafluorofosfato do 0-(7-azabenzotriazol-1-il)-

Ł N,N,N’,N’-tetrametiluronio (HATU) y una base de amina terciaria (por ejemplo 

DIPEA) en un disolvente tal como NN-dimetilformaniida o diclorometano a 

temperatura ambiente o elevada. 

10 Los compuestos de fOrmula general I-b, en donde R1 R2, R4, R8, X, Y y Z son 

como se definiO previamente y R1 es un grupo aiquilo (C1-4), se pueden preparar 

por N-alquilaciOn de los derivados I-a con haluros do alquilo apropiadamente 

sustituidos do -fOrmula general R7-Hal. Esta reacciOn so conduce tIpicamente en la 

presencia do una base tal como carbonato do potaslo, carbonato do cesia, 

iS hidrOxido do sodio o hidruro do sodio en disolventes adecuadoØ tales como 

diclorometano, NN-dimetilformamida, etanol, sulfOxido de dimetilo, 

tetrahidrofurano o I ,4-dioxano. 
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Alternativamente, los compuestos de formula I-b se pueden obtener par alquilacion 

reductora conocida en la tØcnica con alquil aidehidos (por ejemplo acetaldehido, 

5 (iso)butiraldehido), acetona o butanona. Tipicamente, los compuestos de fOrmula 

general Il-a se tratan con el compuesto carbonilo apropiado y un agente de 

reducción tal como cianoborohidruro de sodlo 0 triacetoxiborohidruro de sodio en 

un disoivente adecuado tal coma metanol, etanol, diclorometano, N,N-

dimetilformamida o mezclas de estos, opcionalmente en la presencia de Æcidos 

10 tales como âcido  acØtico, para dar los compuestos de formula general Il-b. Los 

compuestos de fOrmula general U-b puede luego ser N-acilatados a N-

sulfonhlatados para dar los compuestos de fOrmula general I-b mediante los 

mismos mØtodos descritos para la preparación do los compuestos de fOrmula 

general I-a a partir de Il-a. 

15 
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5 

Los compuestos de fOrmula general Il-b tambiØn se pueden obtener por via de una 

secuencia de etapa 3. Primero, los compuestos de formula Il-a se pueden 

convertir a derivados de 2,4-dinitrobencenosulfonamjda Il-c por N-sulfonilaciOn con 

cloruro de 2,4-dinitrobencenosulfonilo (DNS-Cl). 

La sulfonamida se pueden alquilatar pam dar los compuestos de fOrmula general 

ll-d at utilizar reacciones Mitsuriobu conocidas en la tOcnica con alcoholes 

primarios o secundarios sustituidos apropiadamente de fOrmula R7-OH (R7 

aiquilo), trifenifosfina (opcionalmente unido a resins) y a dialquil azodiacarboxilato 

. 10 en disolventes apropiados tales como 1,4-dioxano, tØtrahidrofurano a 

diclorometano a temperatura ambiente a elevada. Altemativamente, la 

sulfonamida de fOrmula general Il-c se puede aiquilatar utilizando haluros de 

aiquilo de fOrmula R7-Hal (Hal = Cl, Br, I) y una base adecuada tat como K2CO3 en 

un disolvente tat como N N-dlmetilformamida, tetrahidrofurano a I ,4-dloxano, El 

15 clivaje del enlace N-S-sulfonamida con una amina primaria tat coma propilamina 

en un disolvente adecuado tat coma diclorometano luego da los compuestos de 

formula Il-b. Alternativamente, el enlace N-S-sulfonamida se puede clivar 

utitizando Æcido mercaptoacetico y una base de amina terciaria en un disolvente tat 

como diclorometano. La precedencia para estos tipos de reacciones se puede 

20 encontrar en la literature. Por ejemplo, ver: Tetrahedron Left. 38 (1997) 5831-5834, 

Bioorg. Med. Chem. Left. 10 (2000) 835-838. 
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Utihzando los mismos mØtodos descritos para la preparaciôn  de derivados Il-b, se 

Ł preparan los compuestos de formula general I-c, en donde R1, R2, R4, R9, X, V y Z 

Ł 5 son como se definió previamente, al hacer reaccionar los compuestos Il-a con 
Ł . aldehidos de aiquilo (sustituldos) 0 cetonas (ciclicas) (por ejemplo 

Ł . propionaldehido, ciclohexanona, acetona o acetaldehido) bajo condiciones 

reductoras o por alquilaciôn  de los denvados Il-c con R° -OH o R9-Hal, seguido por 

remociOn del grupo DNS. Los compuestos I-c pueden ser alquilatados de forma 

10 reducida otra vez utilizando aldehldos o cetonas apropiadamente sustituidas para 

introducir 1110, produciendo los compuestos de fOrmula general I-d, en donde R1, 

Ł R2, R4, R9, R10, X, V y Z son como se definiO previamente. En algunos casos, la 

I.. alquilaciOn reductora de l! -a puede ocumr dos veces para producir los compuestos 

de fOrmula general I-cl en donde R9 = R10 (por ejemplo cuando se utiliza 

15 formaldetildo, R9 = R10 = metilo). 

R4 

RI 

Il-u il-a 
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Los compuestos de fOrmula general Il-a se pueden obtener por la reducciOn del 

grupo nitro en los compuestos de fOrmula general II-e al grupo amino 

correspond iente. Tipicamente, los compuestos II-e se tratan con polvo de zinc y 

5 Æcido acØtico en un disolvente adecuado tal como THF o dioxano a temperaturas 

entre 00 C y temperatura de reflujo. MØtodos alternativos incluyen tratamiento con 

hierro, SnCl2, o hidrogeno en la presencia de un catalizador de metal de transiciOn 

tal como paladlo o platino en carbon, utilizando mØtodos y reactivos bien 

conocidos por aquellos expertos en la tØcnica. Alternativamente, los compuestos 

10 de formula general II -a se pueden obtener por clivaje de grupos N-protegidos 

conocidos (= PG en la formula Il-f) tal como un grupo aliloxicarbonilo (Alloc), 

fluoren-9-iJ-metoxicarbonilo (Fmoc) o terc-butoxicarbonilo (Boc) en los compuestos 

de fOrmula general II-f para dar los derivados correspond ientes II-a. Las 

manipufaciones protectoras de grupo relacionadas se pueden encontrar en 

15 Protective groups in Organic Synthesis, T. W. Greene y P.G.M. Wuts, John Wiley 

&sons, Inc., New York, 1999. 

Los derivados de ªcido  carboxitico de fOrmula general Il-h, accesibles por 

saponificacion de los Østeres de alquilo ll-g correspond ientes, se pueden 

20 condensar con aminas de estructura general R9R10NH utilizando un agente de 

acoplamiento como se describe antes para la preparaciOn de derivados I-a de Il-a 

para dar los compuestos de fOrmula l-e, en donde R1, R2, R4, R9, R10, X, V y Z son 

coma se definiO previamente. Alternativamente, los compuestos de fOrmula 

general Il-h se pueden convertir a los cloruros de Æcido correspond ientes de 

25 fOrmula general Il-i por mØtodos conocidos en la tØcnica: tratamiento de Æcidos 

carboxilicos de fOrmula general Il-h con cloruro de tionilo o cloruro de oxalilo y 

DMF en un disolvente adecuado tal como diclorometano o tolueno da los cloruros 
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/1:3 
de Æcido correspond ientes Il-i. la reacción posterior con aminas de estructura 

general R9R10NH, opcionalmente en la presencia de una base amina terciaria 

adecuada, produce los compuestos de formula general l-e. 

RI 

l4 
U Łfr 

011 HNMID 

RI 

V 

5 114 

/ HNR’R1° 

Los compuestos de formula general 14, en donde R1, R2, R4, X, Y y Z son como se 

definiO previamente y R es ciano, se pueden obtener por deshidratación de amidas 

de fOrmula general l -g con anhidrido trifluoroacØtico y una base adecuada tal como 

10 trietilamina o piridina en un disolvente adecuado tal como diclorometano, 1,4-

dioxano a tetrahidrofurano a 00 C o temperature ambiente. Deshidrataciones 

relacionadas de amidas para dar nitrilos arilo que se pueden encontrar en la 

literatura, por ejemplo, ver: Org. Prep. Proced. Int. 26 (1994) 429-438, Acta Chem. 

Scand. 53 (1999) 714-720, J. Org. Chem. 57 (1992) 2700-2705. Los compuestos 

15 de fOrmula l-g se preparan de acuerdo con la sintesis bosquejado para los 

derivados l -e. 
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9’1 

Los compuestos de fOrmula general ll-j en donde R1, R2, R4, X, V y Z son como se 

deflniO previamente pueden ser O-aiquilataclos con haluros de aiquilo E-Hal 

(sustituidos) (E = aiquilo, aiquilo fluorinado, alcoxialquilo, hidroxialquilo, fenilalquilo 

(sustituldo) o heteroarilalquHo (sustituido); Hal C1, Br, I) por tratamiento con una 

base tal coma carbonato de potasia o carbonato de ceslo on disolventes 

adecuados tales como N,NdimetI:IformamIda, acetona, tetrahidrofurano, 1,4-

dioxano 0 1-metil-pirrolidin-2-ona para dar los compuestos de fOrmula general I-h, 

en donde R1, R2, R4, X, V y Z son como se definlO previamente y E es aiquilo, 

aiquilo fluorinado, alcoxialqulio, hidroxialquilo, fenhlaiquifo (sustituido) a 

heteroarilaiquilo (sustituido). Altemativamente, las condiciones Mitsunobu coma se 

describe para la conversion de los derivados Il-c a compuestos lI-d se puede 

utilizar para efectuar esta conversiOn. 

R4 

EHiIo E4N 

NWwM8r,I 

1.h, E a eIdIo (utatituido) 
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Los compuestos do formula general I tamblOn so pueden obtener por manipulaclOn 

de grupos funcionales FG2 en los compuestos de formula general ill (mØtodo B). 

Por ejemplo, funcionalización del grupo amino de los compuestos de formula 

general Ill -a en una forma igual como se describe para la conversion de los 

5 derivados Il-a en 1-a 
y 

1-b, produce los compuestos de fOrmula general I-k, en 

donde R1, R2, R3, R12, R13, X, Y 
y 

Z son como se definiO previamente, A es un 

10 

anillo fenflo (sustituido) o heteroarilo (sustituldo). 

3 

III. A fenflo (suadtublo) 0 
heterorilo (suituii1o) 

I’12 

AR13 

x-y 
3R2 …R3 

*oizJ, 

fk A * fenilo (vidtithlo) 
r 

helror310 (8usttuio) 
R12 - H aqvila 
R1 e.dlo o vmpo sWh3db 

Los compuestos de fOrmula general 1-1, en donde R1, R2, R3, R14, X, V y Z son 

como se definiO previamente, R15 es H y A es un anillo fenilo (sustituido) o 

heteroarilo (sustituido), se pueden obtener por alquilacion reductora de los 

compuestos de fOrmula general Ill-a utilizando los mismos mØtodos descritos para 

15 la preparaciOn de compuestos Il-b de Il-a o by the 3 step sequence described for la 

preparaciOn do derivados Il-b de Il-a por via de II- c y ll-d. La alquilacion reductora 

do los compuestos 1-1 con aldehIdos o cetonas en (a presencia de 

cianoborohidruro de sodio o triacetoxiborohidruro de sodio pueden proporcionar 

los compuestos de fOrmula general I-m, en donde R1, R2, R3, R14, R15, X, V y Z son 

20 como se definiO previamente y A es un anillo fenilo (sustituido) o heteroarilo 

(sustituido). 
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I-k A * tanflo (t9tLtuiJo)o 
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Los compuestos de formula general Ill -a Se pueden preparar a partir de los 

5 compuestos de fOrmula general Ill-b o Ill-c en analogla con la preparaciOn de 

10 

15 

compuestos Il-a de lI-e o Il-f, respectivamente. 

nPaFR3; AR2FO 

RI 

lU-b: A Ł feidlo (uititu1do) o lila: A * frndlo (.usitidd) 11k:  A fenilo (Auatitddu) u 
heteruariln (snwtituldo) heiinarilo (uti4udo) 1LtO.iIO (rniflhuido) 

PG Ł GrRm pxotdDr 

Los derivados de amida I-n, en donde R1, R2, R3, R14, R15, X, V y Z son coma se 

definiO previamente y A es un anillo fenhlo (sustituido) a heteroarilo (sustituido), se 

pueden preparar a partir de Æcidos carboxllicos III-e, por los mismos mØtodos (pior 

via de cloruro de Æcido o por el uso de reactivos de acoplamiento) que se 

describen para la preparaciOn de compuestos I-e de H-h. 
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Similarmente, los Østeres de formula general 1-0, en donde R1, R2, R3, R14, X, V y Z 

son como se definió previamente y A es un anillo fenilo (sustituido) o heteroarilo 

5 (sustituido) se pueden obtener a partir de los derivados like y alcoholes de fOrmula 

general R14-OH utilizando los mismos mØtodos como se describe para la 

conversiOn de like en las amidas I-n correspond ientes. 

Los compuestos de formula general like se pueden preparar a partir de los Østeres 

10 de afquilo correspondientes llf-d mediante una base o âcido  mediado por clivaje de 

ester, bien conocidos por aquellos expertos en la tØcnica. Los derivados de 

fOrmula general I -p, en donde R1, R2, R3, R14, X, V y Z son como se definió 

previamente y A es un anillo fenilo (sustituido) 0 heteroarilo (sustituido), se pueden 

preparar por alquilaciOn del grupo hidroxilo en los compuestos de fOrmula general 

15 Ill -g con un haluro alquilo de fOrmula general R14-Hal, en el que Hal puede ser Br, 

Cl o I. TIpicamente, tal una reacciôn  se Ileva a cabo en un disolvente aprôtico  tal 
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como NN-dimetilformamda, I ,4-dioxano o tetrahidrofurano en la presencia de a 

base, tal como hidruro de sodio, carbonato de potaslo, carbonato de cesio o trietil 

amina a temperatura ambiente o elevada. Alternativamente, la conversion de los 

compuestos de formula general 111-9 en Øteres de arilo de fOrmula general I-p se 

pueden lograr bajo condiciones de alquilación tipo Mitsunobu. En tal una 

transformación, alquilaciOn del grupo hidroxilo en los compuestos de formula Ill-g 

se efectUa con alcoholes de formula general R14-OH bajo la agenda de (uriido a 

resina) trifenil fosfina y dietil azodicarboxilato o sus derivados en un disolvente 

aprOtico adecuado tal como tetrahidrofurano o diclorometano. 

rupo pro1ctor 

A, ’ON 

XI 

R2 R3 
R14 

R14Hal
 ON 

-IZ 

IH-t Afeniio (6lIłiituiJo) 0 HI.Afni10 (u.dIuido) c I.p: Afriilo (suiituido) o 
1teIrorilo (iltudo) 

tole
(wdtuMo) Jijar1jo (8u5*itui&i) 

Los derivados de fOrmula general Ill-g se pueden obtener por clivaje de del grupo 

hidroxlo protector en los compuestos de fOrmula general Ill-f. Grupos protectores 

adecuados, bien conocidos por aquellos expertos en la tØcnica, son los grupos 

protectores tetrahidropiranilo (THP) o terc-butil dimetilsililo (TBS). El clivaje de los 

grupos THP y TBS se logra generalmente por tratamiento con Æcidos, tal coma 

Æcido clorhidrico, Æcido trifluorometanosulfOnico o Æcido trifluoroacØtico en un 

disolvente adecuado, tal coma tetrahidrofurano a metanol. Alternativamente, el 

grupo TBS se puede remover por tratamiento con fluoruro de tetra-n-butilamonio 

en tetrahidrofurano. Las manipulaciones protectoras de grupo relacionadas se 
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pueden encontrar en Protective groups in Organic Synthesis, T. W. Greene y 

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

Los compuestos de formula general I tamblØn Se pueden obtener por manipulaciOn 

.5 de ambos grupos funcionales FGI y FG2 en los compuestos de fOrmula general IV 

(mØtodo C), segCrn las lineas descritas para las conversiones de los compuestos 

de fOrmula general II y III. Los dos grupos funcionales pueden ser, pero no es 

necesario que sean, idØnticos. Es claro para aqueuos expertos en la tØcnica que el 

orden en el que se modifican los grupos funcionales FGI y FG2 puede ser crucial 

10 para un resultado sintØtico exitoso. Claramente, puede ser necesario en algunos 

casos el uso de grupos protectores (ortogonales). 

Pot ejemplo, los compuestos dinitro de fOrmula general IV-a se pueden reducir a 

los compuestos diamino IV-b utilizando los mØtodos descritos para la preparaciOn 

15 Łde derivados II-a de II-e. La N-acdaciOn o N-suffonilaciOn estØndar proporciona los 

compuestos de fOrmula general l-q, en donde R1, R2, R3, X, V y Z son como se 

definiO previamente y A es un anhllo fenhlo (sustituido) o heteroanlo (sustituido) y 

R13 = R8. 

RI RI 

Wa A a fidJo (putthuldo) 0 IV-kA aghnno .v,thue) 0 
exorII*, ustliiAo) wiaa10 (nhIdtuidD) 

20 

Fm 

Ii: A a frnlln (suitddo) o 
beleivarflo (9wdtthk) 

RI a R’’tacfloo wrve 9UIILUO 
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Para permitir la variación independiente de los sustituyentes (por ejemplo R8 y 

R13), los grupos funcionales en los compuestos de formula general IV necesitan 

ser funcionalizados an una forma ortogonal. Por ejemplo, los compuestos de 

fOrmula general IV-c se pueden funcionalizar utilizando los mismos mØtodos 

5 descritos para la sintesis de los derivados I-a, I-b, I-c y l-d a partir de los 

compuestos II-a para dar los compuestos de fOrmula general IV-d, en donde R1, 

R2, X, V y Z son como se definiO previamente, A es un anillo fenilo (sustituido) a 

heteroarilo (sustituido) y G es NR7R8 o NR9R10. Estos compuestos se pueden 

convertir a derivados I-r, on donde R1, R2, X, V y Z son como se definiO 

10 previamente, A es un anillo fenhlo (sustituido) o heteroarilo (sustituido) y G es 

NR 7 0 NR9R1° y K as NR12R13 o NR14R15. 

15 

20 
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RI 

WAiilo (iuuthuIdo) * AfimiIo (uiihujdo) 0 
hetezorJJ*, (’iw.iuido) hfZD$11O (si,sd*tddo) 
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x-Y 
R2 3 

R16 

I.v A ’fenjjo (sualituidu) 0 
h1eroarUa (uti1u1do) 

GNRRaO NRWO 
K NRR11 o NR14R 

AOn otra posibilidad para Ilegar a los compuestos deseados de fOrmula general I 

puede ser la funcionalización de los compuestos de fOrmula general V (mØtodo 0). 

Los compuestos de fOrmula general V-a en donde X = 0 se pueden utilizar para 

preparar compuestos i-s, en donde R1, R2, R3, R4, Y y Z son coma se definlO 

previamente y X = 0, mediante O-alquitaciOn, 0-acilaci6n o O-sulfonilaciOn 

utilizando condiciones estÆndar, bien conocidas par aquellos expertos en la 

tØcnica. El patrOn de sustituciOn del snub (hetero)aribo on R4 es coma as definiO 
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previamente. En un experimento tlpico, los compuestos V-a se hacen reaccioriar 

en un disolvente, tal como diclorometano, NN-dimetilformamida, sulfóxido de 

dimetilo, etanol, tetrahidrofurano, 1 ,4-dioxano, tolueno, 1 -metil-pirrolidin-2-ona o 

piridina con un haluro de aiquilo (hetero)aromÆtico sustituido apropiadamente de 

5 formula IX, el cloruro Æcido de fOrmula X, o cloruro de sulfonilo de fOrmula XII en la 

presencia de una base tal como trletilamlna, NN-dHsoproptletllamlna (DIPEA), 

piridina, carbonato de potasio, carbonato de cesio o hidruro de sodio, 

opcionalmente en la presencia de una cantidad catalitica de yoduro de potasio o 

yoduro de tetrabutilamonio, para dar derivados 0-aiquilatados, 0-acilatados o 0-

10 sulfonilatados de formula I-s, respectivamente. 

xii x ly 
R2 P3 4 R4 P4 P4 P4 P2 P3 

I 
- 

R1 

Ha 
or ° 

° °+0°’ OI 0 OH 0N A or 

z ix x )a xii X111x1v z 

R1
  

VX0 l-r.XO 
VbXNH l.tXNH 

. Alternativamente, los compuestos O-alquilatados de fOrmula general I -s en los que 

15 Y = CH2 se pueden obtener al utilizar reacciones Mitsunobu conocidas en la 

20 

tØonica con alcoholes de formula XIII, trifenifosfina (opcionalmente unido a resina) 

y un dialquil azodiacarboxilato (por ejemplo dietil azodicarboxilato) en disolventes 

apropiados tales como I ,4-dioxano, tetrahidrofurano o diclorometano a 

temperatura amblente o elevada. 

Adicionalmente, los compuestos O-acilatado de fOrmula general I-s, en donde Y = 

C(0) se pueden obtener por reacción do un Æcido carboxflico(hetero)aromÆtico de 
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formula XI en la presencia de un agente de acoplamiento tal como diisopropil 

carbodlimida (DIC), (3-dimetilaminopropil)-etiI-carbodjjmjda (EDCI), 0-

(benzotriazol- 1-11)-N, N, N’, N’-tetrametiluronlo tetrafluoroborato de (TBTU) a 

hexafluorofosfato de 0-(7-azabenzotriazol-1 -11)-N, N, N’, N’-tetrametiluronio (HATU) 

5 y una base de amina terciaria (por ejemplo DIPEA) en un disolvente tal como N,N-

dimet,Iformamida o diclorometano a temperatura ambiente o elevada. 

En forma similar, los compuestos de formula general I-t se pueden preparar a 

partir de los compuestos V-b par N-alquilaciôn, N-acilaciOn o N-sulfonilaclOn 

10 utilizando los mismos mØtodos descritos para la sintesis de los compuestos I-s 

utilizando los reactivos de fOrmula IX-XllI. Adicionalmente, los compuestos de 

fOrmula general I-t en los que Y = CH2 se pueden preparar par aminación 

reductora de aldehIdos (hetero)aromÆticos de formula XIV con compuestos V-b y 

un agente de reducciOn adecuado tal como cianoborohidruro de sodio a 

15 triacetoxiborohidruro de sodlo. Alternativamente, los compuestos de fOrmula 

general V-b se pueden convertir a las benciminas correspond ientes luego de 

reacciOn con aldehidos (hetero)aromÆticos XIV por mØtodos conocidos por 

aquellos expertos en la tØcnica, seguido por la reducción con un agente de 

reducciOn tal coma borohidruro de sodlo para dar los compuestos l-t en los que Y 

20 =CH2. 

r4 
V 

I-t 
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Los compuestos de fOrmula general 14en donde R1, R2, R3, R4, V y Z son como se 

definIO previamente y X es NH puede ser N-alquflatado por los mismos mØtodos 

coma se describe para la preparaciOn de derivados I-b a I-a (Si V = C(0) 0 802) o 

par los mismos mØtodos como se describe para la preparaciOn de derivados 

5 compuestos Il-b de Il-a (if V = CH2) para proporcionar los compuestos de fOrmula 

general I-u, en donde R16 es un grupo alquilo (01-4). 

Los compuestos de fOrmula general I, en donde R1, R2, R3, R4, X, V y Z son como 

se definiO previamente, tambiØn se pueden preparar partiendo de ciclohexano-1 ,3-

10 dionas de formula general VI, enaminas de fOrmula general VII y benzaldehldos de 

fOrmula general VIII-a-b, mediante la reacciOn de ciclo-condensaciOn tipo Hantzch 

de tres componentes blen documentada (MØtodo E). 

R2O 
HJIL 

VI VII 

R4 

+ 
r2..lIc5..R3 -
 

X-Y 
R3 

OLH 

RI 

VH4 X  
VflI.b XN.R1 

Ł Las reacciones de ciclo-condensaciOn tipo Hantzch relacionadas se pueden 

encontrar en: Bioorg. Med. Chem. Left. 12 (2002) 1481-1484, J. Chem. Sac, 

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, 

20 ibid. 5266-5271, ibid. 41 (1998) 2643- 2650, WO 9408966, Arzneim.-Forsch./Drug 

Res. 45 (1995) 1054-1056, J. Med. Chem. 34 (1991) 2248-2260, ibid. 17 (1974) 

956-65, Indian J. Chem., Sect B (1994) 526-531, Chem. Rev. 72 (1972), 1-42. La 
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reacciôn anteriormente mencionada se conduce tipicamente a temperatura 

etevada en disolventes adecuados tales coma Æcido acØtico, (iso)propanol, etariol, 

metanol o mezclas de estos. 

5 Los compuestos de formula general l-w, en donde R2 es H y R3 es R9,R10-

aminosulfonito y R1, R4, X, V y Z son como se definiO previamente se pueden 

sintetizar por hidrogenaciOn cataiftica de los compuestos de fOrmula general I-v, 

utilizando hidrogeno y un catalizador de metal de transiclOn tal como paladio sobre 

carbOn en disolventes adecuados tales como etanol, metanol, acetato de etHo a 

10 mezclas de estos. 

RI 

Los compuestos de fOrmula general I) son accesibles a partir de los derivados de 

15 fOrmula general XV-a y XV-b utilizando los mismos mØtodos coma se describe 

para la preparaciOn de los compuestos de fOrmula general I-s y I-t, 

respectivamente, utilizando reactivos de fOrmula IX-XIV. 

LM 

IXa Xc We XUc XlHo 

XV-w. U 
XV.b: X a PIR’ 
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describe pars Pa preparaciôn de los compuestos de fOrmula general I-s y I-t, 

respectivamente, utilizando reactivos de fOrmula XVII I-XXI II. 

Va: XO 
V.b X - NR’ 

A/F62 
F62 FM F62 F02 FG2 FG2 I 

I I I I I I ly 
A A A A A 

R2 R3 0 - 
Hal-)j- ’D 0 OH 

00 
HO’ 0 H 

xvm mxx xxi )MI xxrn 
2 

RIN 
H 

III: A fanilo (9udiuiJo) 0 
ciclo.iqiuilo (u9tituido) 

Similarmente, los compuestos de formula general IV se pueden preparar a partir 

de los derivados de fOrmula general XV-a y XV-b utilizando los mismos mØtodos 

como se describe para la preparación de los compuestos de fOrmula general I-s y 

l -t, respectivamente, utilizando reactivos de fOrmula XVIII-XXIII. 

RI 

XV-a X 0 
XV.b: X w 

XVW or XiXorXXor XXI or XII orXXI 

M A - fnnilo (8uilfiuidao)o 
cklnalquilo (usdt.th1o) 

Los compuestos de fOrmula general IV y V-a-b tambiØn se pueden preparar por Pa 

ciclo-condensaciOn tipo Hantzch mencionada previamente, al utilizar 

benzaldehIdos sustituidos de fOrmula general XXIV o XXV, respectivamente. 
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I 
’11 

W A *jiilo (9utituido)u 
deJo]quilo Cu.fio) 

’ri.1 
R2H3 H.x 

OAH 

RI 0 H3N 

vi vu V-eX-O 
V.bXNH 

Ł Los compuestos do formula general V-c-d en los quo R2 es Br tambiØn so pueden 

obtener por brominaciOn orto de fenoles o anilinas, quo son bien conocidas por 

5 aquellos expertos en la tØcnica. Ast, los compuestos de fOrmula V-e-f - 

sintetizados a partir do los compuestos VI y VII y aldehidos XXVI por una reacciOn 

do ciclo-condensaciOn tipo Hantzach - proporciona Joe compuestos de fOrmula V-c-

d par tratamiento con brorno en un disolvente adecuado tat como Æcido acØtico, 

etanol o diclorometano o mezclas de estos, opcionalmento en la presencia de 

10 acetato do sodlo. Alternativamente, N-bromosuccinimida en NN-dimetilformamjda 

Ł o acetonitrilo so puede 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. 

Ł + 
H.R3 

SRl#t -b. 
0 4 5 

V-e:XO V-cXQ 15 XXV1bX-NH V4XaNH V.dXNH 

Ł Adicionalmente, los compuestos do fOrmula general V-i, en donde R3 es un grupo 

Ł sulfamoilo y X =Ł 0, so pueden obtener al hacer reaccionar aminas do fOrmula 
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5 

Łio

15 

general R9R10NH con los compuestos de formula general V-h, opcionalmente en la 

presencia de una base de amina terciaria tal como trietilamina a DiPEA. Los 

compuestos V-h se obtieneri por clorosulfonilación de los compuestos de fOrmula 

general V-g. Para los ejemplos mencionados en (a literatura quo se relacionan con 

la clorosulfonllaciOn de fenoles, ver: Tetrahedron 53 (1997) 4145-4158, Bioorg. 

Med. Chem. Left. 13 (2003) 379-382. 

IL 

Ł II 

VII. 

RIO-

)O(V$.c V-g 

[1 

Vlm 

RI 

V-h v-i 

XV-cX-O V4:X-0 
XVdXNH VX*NN 

Los compuestos de fOrmula general V tamblØn se pueden preparar a partir de los 

compuestos de formula general XV por modificaciOn selectiva de FGI. Por ejemplo, 

los compuestos de fOrmula general XV-c-d, en donde R1, R2 y Z son como se 

deflniO previamente y FGI as NI-12, pueden ser selectivamente N-acilatados o N-

sulfonilatados, utilizando las mismas condiciones descritas para la preparaciOn de 

compuestos I-a de Il-a, para dar los compuestos de fOrmula general V-j- k, en 

donde R1, R2, R8 y Z son coma se definiO previamente. Por ejemplo en la literatura 

que reporta Ia regioselectividad similar en la acilaciOn o sulfonilaciôn de los 

derivados de 1,2-diaminobenceno, ver: J. Chem. Soc, Perkin Trans. 1 (1988) 
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1939-1943, J. Med. Chem. 33 (1990) 2101-2108, J. Med. Chem. 43 (2000) 4084-

4097, Bioorg. Med. Chem. 10 (2002) 3997-4004. Por ejemplo la descripción de la 

funcionalizaciôn  regioselectiva de derivados de orto-hidroxi anilina, ver: J. Org. 

Chem. 53 (1988) 4762-4769, JP 2003026630, Pharm. Chem. J. 36 (2002), 410-

5 412. 

.10 

Ł15 

20 

Los compuestos de formula general XV tambiØn se pueden preparar por la ciclo-

condensaciOn tipo Hantzch mencionada previamente, al utilizar benzaldehldos 

sustituidos de fOrmula general XXVII. Adicionalmente, los compuestos de fOrmula 

general XV en donde R2 = Br se pueden preparar por reacciOn Hantzsch con 

aldehidos de fOrmula general XXVIII, seguido por orto-brominación de los fenoles 

y anilinas resultantes, en analogla con la preparaciOn de los compuestos de 

fOrmula V-c-d. 

Br 

RI 

LI 

xkMI XV W- X 0 )QMli-a X 0 
V..dXNH )QCVW-b:X=NH 

Las ciclohexano-1 ,3-dionas sustituidas de fOrmula general VI estÆn disponibles 

comercialmente o se pueden preparar par procedimientos de la literatura. 

EjØmplos importantes se encuentran en: J. Med. Chem. 43 (2000) 4678-4693, 

Tetrahedron 56 (2000) 4753-4758, J. Med. Chem. 35 (1992) 3429-3447, ibid. 24 

(1981) 1026-1034, Org. Synt. Coll. Vol. V (1973) 400, Chem. Ber. 88 (1955) 316-

327, Justus Liebig Ann. Chem. 570 (1950) 15-31. 
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R1XL 

9 
No 

H2N H2N 

VHa VU-b 

El compuesto de formula Vu -a estÆ comercialmente disponible y el compuesto VII-

b Se ha documentado en la literatura, ver por ejemplo: Drug Dev. Res. 51 (2000) 

5 225-232. 

10 

Los compuestos de formula general IX a XIV y XVIII a XXIII estÆn comercialmente 

disponibles, documentados en la literatura o se sintetizan fÆcilmente por aquellos 

expertos en la tØcnica. 

Los benzaldehidos de formula general VIII-a, en donde R2, R3, R4 y Y son como se 

definió previamente y X = 0, se preparan fÆcilmente a partir de benzaldehIdos do 

formula general XXV-a utilizando los mismos mØtodos como se describe para la 

conversiOn de los compuestos de formula V-a a I-s. En forma similar, los 

15 compuestos de fOrmula general VIII-b, en donde R2, R3, R4 y Y son como se 

definiO previamente y X = N-R16, se preparan a partir de XXV-b utilizando los 

mismos mØtodos como se describe para la conversiOn de los compuestos de 

formula V-b to l-t. Similarmente, benzaldehldos de fOrmula general XVII-a-b se 

preparan a partir de aldehidos XXV-a-b, luego de reacciOn con compuestos XVIII a 

20 XXIII. 
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p4 A,FG2 

R7- IM 

M11

 
in 

R2trP$ 
noXHPc XIV XXIo 

=10=qOH

 OH 

VIflaXO )OcV-aX=O XVH.aX=O 
Vifi-LE X - NR1 )OCV-b X NW XVll-b X NR’ 

AdFG2 

R2%,FG1 R2,L.FO1 R2L,VFG1 
IXo Xo X10.II I XVIIID XIXo. XXo 
XII a )CIH o MV XYJQ =IQ xian wo 

OH OH 

XV1-:X=O XXVU-OXO )OIV-  XO 
XVIbXNR1Ł )O(VHbX.NRl$ )IV.b:XwNR’1 

Al2 fan11o(wut) 0 dtIoa1ziuU (ouot) 

Siguiendo la misma estrategia, los benzaldehldos de formula general XVI-a-b y 

XXFV-a-b se preparan a partir de los compuestos de formula general XXVI I-a-b. 

Los benzaldehldos de fOrmula general XXV, XXVI, XXVII y XXVIII estn 

disponibles comercialmente, se documentan en la literatura o se pueden preparar 

por aquellos expertos en la tØcnica. Por ejemplo, ver: J. Chem. Sac, Perkin Trans. 

2 (2000) 1119-1124, J. Chem. Soc, Chem. Commun. 4 (1993) 419-420, Synth. 

10 Commun. 20 (1990) 2659-2666, Chem. Pharm. Bull. 34 (1986) 121-129, Indian J. 

15 

Chem. Sect. B 20 (1981) 1010-1013, Monatsh. Chem. 106 (1975) 1191-1201, DE 

1070162, J. Org. Chem. 23 (1 958) 120, Tetrahedron Left. 25 (1984), 2901-2904, J. 

Org. Chem. 25 (1960), 2053-2055, J. Chem. Sac, Perkin Trans. 2 (1992), 2235-

2242. 

Adicionalmente, los benzaldehldos de fOrmula general XXV-c y XXVII-c en donde 

R2 es Bromuro y X es N-H se pueden obtener par brominaciOn de los compuestos 

de fOrmula general XXIX utHizando los mismos procedlmlentos desoritos para la 
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conversion de los compuestos de fOrmula general V-f a V-d. Los compuestos de 

fOrmula general XXIX se preparan fÆcilmente a partir de los compuestos de 

fOrmula general XXX utilizando los mismos mØtodos de reducción que se 

describen para la preparaciOn de los compuestos de fOrmula general Il-a de lI-e. 

Los compuestos de formula general XXX estÆn disponibles comercialmente, se 

reportan en la literatura o se pueden preparar fÆcilmente por aquellos expertos on 

la tOcnica. 

H   

X)OtL*RS 
XXX-b L = FGI 

NN NH2 

L Ł R3 XXV-c I - R3 
)OUX.b L a FGI XXV1I-G: I. FG1 

Adicionalmente, los benzaldehidos sustituidos de fOrmulas generales VIII, XVI, 

XVI), XXIV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX se pueden preparar a partir de 

los Æcidos benzoicos XXXI correspond ientes o Østeres benzoicos de formula 

general XXXII por mØtodos de reducciOn conocidos en la tØcnica. Adicionalmente, 

la oxidación de alcoholes XXXIII por mØtodos bien conocidos on la tØcnica tambiØn 

proporcionan benzaldehldos. Los bromuros de bencilo XXXIV, que se pueden 

preparar a partir de los derivados de tolueno XXXV correspond ientes por 

brominación bencIlica, tamblØn se pueden convertir en benzaldehIdos por 

mØtodos conocidos en la tØcnica. Adicionalmente, los aldehidos se pueden 

obtener por desprotección de los acetales (ciclicos) correspond ientes de fOrmula 

general XXXVI. 
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Suent Suflumes 

0 OH 00Mk H0 

9S1ftuye]k1s 

XXXII 

Los compuestos de la presente invenclón poseen por to menos dos âtomos  de 

carbono quirales y se pueden obtener por Jo tanto como enantiOmeros puros, o 

como una mezcla de enantiômeros,  o como una mezcla de diastereómeros. Los 

mØtodos para obtener los enantiOmeros puros son bien conocidos en la tØcrilca, 

por ejemplo la, cristalizaciôn  de sales que se obtienen de Æcidos ôpticamente  

activos y las mezclas racØmicas o cromatografla utilizando columnas quirales. 

Para separaciOn de los diastereOmeros se pueden utilizar cotumnas de fase recta 

10 o fase inversa. 

Los compuestos de la invenciOn pueden formar hidratos o solvatos. Se conoce por 

aquellos expertos en la, tØcnica que los compuestos cargados forman especies 

hidratadas cuando se hofihizan con agua, a forman especies solvatadas cuando se 

15 concentran en una soluciOn con un disolvente orgÆnico apropiado. Los 

compuestos de esta invenciOn incluyen los hidratos o solvatos de los compuestos 

listados. 

Los derivados de 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de la invenciôn  se 

20 encuentran para agonistas del receptor FSH. Los MØtodos para determinar la 

union del recepto, asI como tamblØn los ensayos en Vitro e en vivo para 
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determinar la actividad biológica, de (as gonadotropinas se conocen bien. En 

general, el receptor expresado se pone en contacto con el compuesto a ser 

ensayado y se mide la respuesta de union o estimulaciOn o inhibiciOn de una 

respuesta funcional. 

Para medir una respuesta funcional, el ADN aislado quo codifica el gen receptor 

FSH, preferiblemente el receptor humano, se expresan an cØlulas anfitrionas 

adecuadas. Tal una cØlula puede ser (a cØlula de Ovario de Hamster Chino, pero 

tambiØn son adecuadas otras cØlulas. Preferiblemente las cØlulas son de origen de 

10 mamIfero (Jia at al, MoLEndocrin., 5:759-776, 1991). 

Los MØtodos para construir las Ilneas celulares quo expresan FSH recombinante 

son bien conocidas an la tØcnica (Sambrook at al., Molecular Cloning: a Laboratory 

Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, latest edition). 

15 La ExpresiOn del receptor se obtiene por la expresiôn  del ADN qua codifica la 

protelna 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 (a tØcnica. Las porciones, o todo el ADN 

qua codifica la proteina deseada se pueden construir sintØticamente utilizando 

20 tØcnicas de fase sÆlida estÆndar, preferiblemente para incluir sitios de restricción 

para facilidad de ligacion. Los elementos de control adecuados para transcripción 

y traducciOn de (a secuencia de codificación incluida se pueden proporcionar para 

las secuencias de codificaciôn de ADN. Como se sabe bien, los sistemas de 

expresiOn estÆn ahora disponibles que son compatibles con una amplia variedad 

25 de anfitriones, incluyen anfitriones procariOticos tales como bacterias y anfitriones 

eucariOticos tales como levadura, cØlulas de plantas, cØlulas de insectos, cØlulas 

de mamIferos, cØlulas de ayes y similares. 



WO 2006/117370 39 PCT/EP2006/061 976 

5 

Las cØlulas que expresan el receptor se ponen en contacto luego con el 

compuesto de ensayo para observar la union, o estimulaciOn o inhibiciOn de una 

respuesta funcionaL 

Alternativamente, las membranas celulares aisladas que contienen el receptor 

expresado se pueden utilizar para medir la uniOn del compuesto de ensayo. 

Para la medición de union, se pueden utilizar compuestos radioactivos a 

10 fluorescentes. Coma compuesto de referenda se puede utilizar FSH recombinate 

humano. 

En (a alternativa tamblØn se pueden desarrollar ensayos de uniOn de competiciOn. 

15 Otro ensayo involucra seleccionar los compuestos agonistas del receptor FSH al 

determinar (a estimulación del receptor mediado por acumulaciOn del cAMP. As!, 

tal un mØtodo involucra la expresiOn del receptor sobre la superlicie cetular de una 

cØlula anfitrión y exponer (a cØlulas al compuesto de ensayo. La cantidad de cAMP 

se mide luego. El nivel de cAMP se incrementarÆ mediante el efecto estimulador 

20 del compuesto de ensayo luego de la uniOn al receptor. 

Adicionalmente para la mediciOn directa de por ejemplo, los niveles cAMP en (a 

cØlula expuesta, las lineas celulares se pueden utilizar que en adiciOn a la 

transfecciOn con el receptor que codifica ADN tambiØn se transfectan con un 

25 segundo ADN que codifica un gen indicador la expresiOn del cual responde al nivel 

de cAMP. Tales genes indicadores pueden ser inducidos par cAMP o se pueden 

construir en tal una forma que ellos se conectan a elementos sensibles al cAMP. 



WO 2006/117370 40 PCT/EP2006/06197 

En general, la expresiôn  del gen indicador se puede controlar mediante cualquier 

elemento de respuesta que reacciona para cambiar los niveles del cAMP. Los 

genes indicadores adecuados son por ejemplo, LacZ, fosfatasa alcahna, luciferasa 

de luclØrnaga y protetna verde fluorescente. Los principios de tales ensayos de 

5 transactivaciôn  se conocen bien en la tØcnica 
y se describen par ejemplo en 

Stratowa, Ch., .Himmler, A. 
y Czemilofsky, A.P., (1995) Curr. Opin. Biotechnol. 

6:574. 

La presente invenciôn  tambiØn se relaciona con una composicion farmacØutica 

10 que comprende un derivado de 4- fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinotina o 

sales farmacŒuticamente aceptables de estos que tienen la formula general I en 

una mezcla con auxiliares farmacØuticamente aceptables y opcionalmente otros 

agentes terapØuticos. Los auxiliares pueden ser "aceptables" on at sentido de ear 

compatibles con los otros ingredientes de la composiciOn y no nocivo para los 

15 receptores de este. 

Las composiciones farmacØuticas incluyen por ejemplo, aquellas adecuadas para 

administraciOn oral, sublingual, subcutÆnea, intravenosa, intramuscular, nasal, 

local, a rectal, y similares, todas en formas de dosificaciOn unitaria para 

20 administración. 

25 

Para Ia administraciOn oral, el ingrediente activo se puede presentar como 

unidades discretas, tat como comprimidos, cÆpsulas, polvos, granulados, 

soluciones, suspensiones, y similares. 

Para la administraciOn parenteral, la composiciOn farmacØutica de la invención se 

puede presentar on recipientes de dosis unitarias o multi dosis, por ejemplo, 
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5 

liquidos para inyecciOn en cantidades predeterminadas, par ejemplo en ampoflas y 

frascos sellados, y tambiØn se puede almacenar en una condiciOn seca congelada 

(liofihizada) que solo requiere la adición de portador liquido estØril, por ejemplo 

agua, antes de uso. 

Mezclado con tales auxiliares farmacØuticamente aceptables, por ejemplo coma se 

describe en la referencia estÆndar, Gennaro, A.R. et al., Remington: The Science y 

Practice de Pharmacy (20th Edition., Lippincott Williams & Wilkins, 2000, ver 

especially Part 5: Pharmaceutical Manufacturing), el agente activo se puede 

10 comprimir en unidades de sofocaciOn sOlidas, tat como plidoras, comprimidos, o 

ser procesados en cÆpsulas 0 supositorios. Por media de liquidos 

farmacØuticamente aceptables el agente activo so puede aplicar como una 

composiciOn de fluido, por ejemplo como una preparaciOn de inyección, en la 

forma de una solución, suspensiOn, emulsiOn, o como una aerosol, por ejemplo un 

15 aerosol nasal. 

Para elaborar unidades de dosificación sólidas, se contemplan el uso de aditivos 

convencionales tal como ilenadores, colorantes, ligadores polimØricos y similares. 

En general cualquier aditivo farmacØuticamente aceptable que no intertiere con la 

20 funciOn de los compuestos activos se pueden utilizar. Portadores adecuados con 

los que el agente activo de la invenciOn se puede administrar como composiciones 

sólidas incluyen lactosa, almidOn, derivados de celulosa y similares, o mezclas des 

estos, utitizados en cantidades adecuadas. Para la administraciôn  parenteral, se 

pueden utilizar suspensiones acuosas, sotuciones salinas isotônicas  y soluciones 

25 inyectables estØriles, que contienen agentes dispersantes y/o agentes 

humectantes farmacOuticamente aceptables, tat como propilenglicol o butilenglicol. 
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5 

11 

X La invencióri incluye adicionalmente una composición farmacØutica, co a se 

describiO anteriormente, en combinaciOn con matenales de empaque adecuados 

para dicha composición, dicho material de empaque incluye instrucciones para el 

uso de la composición coma se describió anteriormente. 

El regimen y dosis exacta de administraciOn del ingrediente activo, o una 

composiciOn farrnacØutica de eats, puede varier con el compuesto particular, la 

ruta de admirüstraciôri, y la edad y condiciôn del sujeto individual a quien se 

administra el medicamento. 

.10 
La administración parenteral general requiere dosis menores que otros mØtodos 

de administraciôn  que son mØs dependientes luego de absorciOn. Sin embargo, 

una doslficaciôn  adecuada para los humanos puede ser de 0.05-25 mg por kg de 

peso corporal. La dosificaclOn deseada se puede presentar coma una dosis o 

15 coma multiples subdosis administradas en intervalos apropiados durante el dIa, o, 

20 

en el caso de los receptores femeninos, coma dosis a ser administradas en 

intervalos diarios apropiados durante of ciclo menstrual. La dosificaciOn as[ coma 

tambiØn of regimen de administraciOn puede diferir entre un receptor macho y 

hembra, 

AsI, los compuestos de acuerdo con la invención se pueden utilizer en terapia. 

Un aspecto adicional de la invenciOn reside en of uso de un derivado de 4-fenil-5-

oxo-1,4,5,6,7,8- hexahidroquinolina que tiene la formula general I para la 

25 fabricaciOn de un medicamento para ser utilizado para el tratamiento de trastomos 

sensibles a las rutas mediadas por el receptor FSH, prefeiiblemente para el 

tratamiento de trastornos de la fertilidad. As!, se puede Ædministrar a los pacientes 
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en necesidad cantidades adecuadas de los compuestos de acuerdo con (a 

Invención.. 

En aun otro aspecto la invenciOn reside en el uso de un derivado do 4-fend-5-oxo-

5 1,4,5,6,7,8- hexahidroquinolina que tiene la formula general I para la fabncaciOn de 

Un medicemento pare ser utlllzado pare el tratamlento do la InfertHidad 

La ŁinvenciOn se ilustra por los siguientes ejemplos. 

10 EJEMPLOS 

Comontarlos genorales’ 

So utilizan las siguientes abreviaturas en los ejemplos DMA = N,N-dimetslansbna, 

15 DIPEA N,N-diisopropiletilamtna, TFA = acido trifluoroacØtico, HATU = 

hexafluorofosfato 0-(7- azabenzotnazol-1 -il)-N,N, N, N,-tetrametiluronio, Fmoc = 9- 

fluorenlirnetoxicarbonito, Fmoc-cI = 9-fluorenilmetoxicarbonilcloruro DMF = N,N-

dimetllformamida, THF = tetrahidrofurano 

20 A menos quo so establezca otra cosa, todos los of productoos finales de los 

ejemplos adelante so liofihizan a partir do mezclas de agua/1 ,4-dtoxano, agualterc-

butanol 0 agualacetonitrllo. Si el compuesto so prepara como una sal TFA, el 

Æcido se agrega en una cantidad apropiada pare la mezcla de disolvente antes de 

ŁlioofihizanciOn. 

25 

Los nombres do los el productos finales descritos en los ejemplos so generan 

utilizando el programa Bellstein Autonom (versiOn: 2.02.304). 
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Se utilizan los siguientes mØtodos anailticos HPLC para la determinaciôn  de los 

tiempos tie retenclôn:  

5 4todo 1: Columna: 5 pm Luna C-18(2) 150x4.6 mm; flujo: I ml/min; detecciOn: 

210 nm; temperatura de columna: 40 °C; disolvente A: CH3CN/H20 = 1/9 (v/v); 

disolvente B: CH3CN; disolvente C: 0.1 M Æcido trifluoroacØticô acuoso; gradiente: 

disolvente A/B/C = 65/30/5 a 10/85/5 (v/v/v) en 30.00 mm, luego constante durante 

10.00 min adicionales a NB/C = 10/85/5 (v/v/v). 

.10  MØtodo 2: IdØntico al mØtodo 1, excepto por el gradiente utilizado: Gradiente: 

disolvente A/B/C = 75/20/5 a 15/80/5 (vlv/v) en 30.00 mm, luego constante durante 

10.00 min adicionales a A/B/C = 15/80/5 (v/vtv). 

15 MØtodo 4: IdØntico al mØtodo 1, excepto por ci gradiente utilizado: Gradiente: 

disolvente A/B/C = 95/0/5 a 15/80/5 (v/v/v) en 30.00 mm, luego constante durante 

10.00 min adicionales a A/B/C = 15/80/5 (v/v/v). 

MØtodo 4: IdØntico al mØtodo 1, excepto pot el gradiente utilizado: Gradiente: 

20 disolvente A/B/C = 60/40/0 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). 

La proporción diastereomØrica (proporción diast.) se determina si la separaciôn  de 

Ilnea base de los diastereómeros individuales se observa utilizando el mØtodo de 

25 HPLC analitico apropiado. Altemativamente, la proporciôn diastereomØrica se 

determina por anØlisis 1H RMN cuando Sc identifican dietintas seæales quo 

corresponden a los diastereómeros. 
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Se desarrollan purificaciones de HPLC preparativas on columna Luna C- 18(2) 

columnà (5 pm) (150 x 21.2 mm) con mezclas de agua/acetonitrilo, opcionalmente 

en la presencia de 0.1% de TEA acuoso, utilizando el gradiente indicado: Flujo: 20 

Ł ’5 ml/min: Detecciôn:  210 nm: 

Ejemplo I 

4-13-Bromo-45-bis-(3-metoxi-benciloxi)-feniI1-2-metiI-5-oxo-7-Droil-1 .4.5.6.78- 
Ł 10 hexahidroctuinoIina-3-carbonitriIo 

Ł (a). 3-Bromo-4.5-bis-(3-metoxi-benciloxibenzaldeh1d2 

Una mezcla de 5-bromo-3,4-dihidroxibenzaldehldo (100 mg), bromuro de 3- 

1 metoxibencilo (71 p1), cÆrbonato de potaslo (140 mg) y yoduro de tetrabutdamonio 

(10 mg) on 5 mL de DMF se agita a 60°  C durante .3 h. La mezcla de reacción se 

Ł diluye con agua y se extrae con acetate de etilo. La cape orgÆnlca se seca 
Ł . Ł (MgSO4)1. Se filtra y se concentra on vacfo. 

Łf. 
20. Rendimiento: 143 mg. 

Ł (b). 4-(3-Bromo.-4.5-bis-(3-metoxi-benciloxi)-fenifl-2-metil-5-oxo-7-propiI-

1 ,,4.5,6,78-hexahidro-auinoUna-3-carbonlrJlo 

Ł 25 Una mezcla de 3-bromo-4,5-bis-(3-metoxi-benciloxi)-benzaldehldo (143 mg), 3-

arninôcrotonitrdo  (28 mg), 5-propilciclohexano-1 ,3-diona (52 mg) on etanol (10 ml) 

so agita a 80°  C durante 17 h. La mezcla so concentra on vaclo. El residuo se 
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\fti 
purifica por cromatografla en gel de silice en heptano/acetato de etilo 111 Šp2/8 

(vlv) como eluyente. 

Rendimiento: 122 mg. MS-ESI: [M+H] = 657.41659.4; anal. HPLC Rt = 17.18 mm 

5 (diast.1) Rt = 17.43 mm (diast.2) (mØtodo 4) 

.10 

15 

Indicediast.: 4:1 

Ejemplo 2 

45.6L8-

hexahidro-puinolina3-carbonitrilg 

(_3-Bromo-4-h idroxi-5-nitro-benzaldehIdo 

3-Bromo-4-hidroxibenzaldehIdo (250 mg) se disuelve en 5 mL de Æcido acØtico. Se 

agrega Æcido nItrico (52 p1) y la mezcla se agita durante 3 h durante el cual se 

forma Un sólido. El sOlido se filtra, se lava con aqua y se seca en vaclo. 

20 Rendimiento: 249 mg. MS-ESI: [M+H] = 245.8/247.8 

(b). 3-Bromo-4-(3-metoxi-benciloxi)-5-nitro-b_enzaldehldo 

A una solución de 3-bromo-4-hidroxi-5nitro-benzaldehido (87.4 mg) en 

25 diclorornetano seco (7.5 ml) se agrega 3metoxibencil alcohol (35 pt), trifenifosfina 

(103 mg) y dietil azodicarboxilato (45 p1). La mezcla se agita bajo una atmósfera 

de nitrogeno durante 17 h y luego se concentra en vaclo. El residuo se purifica por 
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cromatografla . on gel de slilce an heptano/acetato de etilo 9/1 111 (v/v) corno 

eluyefl.te. 

Rendimiento: 50 mg. 

5. 

. (c) .. 

I .4.58.T. 8-hexahidro.auingllna-3-carbonitrilg 

Una mazda de 3-bromo-4-(3-metoxi-benciloxi)-5-nitro-benzajdehido (50 mg), 3-

10 
aminocrotonitrilo (13 mg) y 5-propitciclohexano-1 ,3-diona (25 mg) on 10 mL de 

etanol Se agita a 80°  C durante 17 h. La mezcla se concentra on vaclo. El residuo 

se purifica por cromatograffa en gel de silica en heptano/acetato de etilo 8/2 - 1/1 

(vlv) como ekiyente. 

15 Rendimiento:. 50 mg. MS-ESl: [M+HJ 566.2/568.2; anal. HPLC Rt 22.66 mm 

(m6todo1)Indlcediast.:4:1 

Ejemplo 3 

20.4.56,7,8- 

Ł .. hexahjdro-cjujnoljna-3-carbonftrjlo 

El compuesto descnto on el ejemplo 2c (81 mg) se disuelve on THF (10 ml) y se 

enfrla a 0 ° C. Se agrega Æcido acØtico (123 p1), seguido por adición de polvo de 

25 zinc (187 mg). DespuØs de agitaciôn  a temperatura ambiente durante I h, Ia 

mezcla se dituye con diclorometano y se lava con NaHCO3 ac. sat, y soluciôn  
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sauna. La cape orgÆnica se seca WON, se filtra y se concentra en vacIo.’EL 

residuo se purifica por HPLC preparativo (MØtodo A). 

Rendlmiento: 15.3 mg (como sal TFA). MSESI: [M+H]’ = 536.4/538.4; anal. 

5 HPLC: Rt = 18.77 mm. (mØtodo 1) 

ndicediast.: 5:1 

Ejemplo 4 

10 4-13-Etoxi-4-(3-metoxi-bencmloxi)-5-nitro-feni/1-2-metfl-5-oxo-7-projil- t4,56.7,8-

hexahidro-ciuinolina-3-carbonitrilo 

(a). 3-Etoxi4-(3rnetoxi-benciloxj)-5-nitro-benzaldehido 

15 Una mezcla de 5-nitro-3-etoxi-4-hidroxibenzaldehido (100 mg), bromuro de 3-

metoxibencilo (73 p1), carbonato de potaslo (144 mg) y yoduro de tetrabutilamonlo 

(10 mg) en DMF (5 ml) se agita a 600 C durante 90 mm. La mezcla se vierte en 

agua y se extrae con acetato de etilo. La capa organica se seca (MgSO4), se filtra 

y se concentra en vaco. El residuo se purifica por cromatografia en gel de slilce 

20 en heptano/acetato de etilo 2/1 (v/v) como eluyente. 

Rendimiento: 43 mg. 

(b). 443-Etoxi-4-(3metoxi-benciloxi)-5-nitro-fenill-2-metil-5-oxo-7-proil-

25 1 ,4,56,7,8-hexahidro-quinolina-3-carbonitrilo 
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Una mezcla de 3-etoxi.-4-(3-metoxi-benciloxi)-5-nitro-benzajdehjdo (40 mg), 3-

aminocrotonitrilo (10 mg) y 5-propilcilcohexano-1 ,3-diona (19 mg) en etanol (2 ml) 

se agita a 80°  C durante 17 h. La mezcla se concentra en vaclo. El residuo se 

purifica por cromatografia en gel de silice en heptano/acetato de etilo 1/1 (vlv) 

5 como eluyente. 

Ł10 

15 

Rendimiento: 50 mg. MS-ESL [M+H] 532.4; anal. HPLC: Rt = 21.17 mm. 

(diast.1) Rt = 21.55 mm. (diast 2.) (hetero 1) 

Indice diast.: 4.5:1 

Ejemplo 5 

4-13-Amino-5-etoxi-4-(3-metoxi-benciloxi)-fenhI1-2-metiI-5-oxo-7-propjI1 ,4,5,6,78-

hexahidro-ciuinolina-3-carbonitrjlo 

A una solución del compuesto descrito en el ejemplo 4b (100 mg) y cicido acØtico 

(162 p1) en THE (5 ml), se enfria a 00 C, se agrega polvo de zinc (246 mg) bajo 

agitaciOn vigorosa. DespuØs de agitación durante 30 mm., la mezcla se filtra, se 
Is diluye con diclorometano y se lava con agua. La capa orgªnica  se seca (MgSO4), 

20 se filtra y se concentra en vaclo. 

25 

Rendimiento: 85 mg (como sal TEA). MS-ESI: [M+H] = 502.4; anal. HPLC: Rt = 

15.28 mm. (diast. 1) Rt = 16.38 mm. (diast.2) (mØtodo 2) 

Indice diast. 4:1 

Ejemplo 6 
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\% 

N-f3-Bromo-5-(3-ciano-2-metil-5-oxo-7-proll-1 .k5,6,7,8-hexahidro-ciuinolin-4-ll)-2-

(-metoxi-benciloxi)-fenUl -butiramid 

Una mezcla del compuesto descrito en el ejemplo 3 (100 mg), cloruro de butirilo 

5 (21 p1) y NN-diisoproplletilamina (162 p1) en diclorometano (5 ml) se agita durante 

17 h. La mezcla se diluye con diclorometano y se lava con NaHCO3 ac. sat.. La 

capa organica se seca (MgSO4), se filtra y se concentra en vacto. El residuo se 

purifica por HPLC preparativo (MØtodo B). 

10 Rendimiento: 52 mg. MS-ESl: [M+H]4 = 606.2/608.2; anal. HPLC: Rt = 21.60 mm. 

(diast.1) Rt = 21.99 mm. (dtast.2) (mØtodo 1) 

15 

Indicediast,: 4:1 

Ejemplo 7 

Ester de metilo de Æcido 13-Brorno-5-(3-ciano-2-metil-5-oxo-7-propil-1 4.56J,8-

hexahidro-ciinolin-4-ifl-2-(3-metoxi-bencilox)-fenifl-carbÆmico 

Una mezcla del compuesto descrfto en el ejemplo 3 (100 mg), cloroformato de 

20 metilo (17 p1) y NN-diisopropiletilamina (162 p1) en diclorometano seco (5 ml) se 

agita durante 17 h, La mezcla se diluye con diclorometano y se lava con NaHCO3 

ac. sat.. La capa organica se seca (MgSO4), se filtra y se concentra en vaclo. El 

residuo se purifica por HPLC preparativo (MØtodo B). Rendimiento: 35 mg. MS 

ESI: [M+H] = 594.2/596.2; anal. HPLC: Rt = 20.33 mm. (diast.1) Rt = 20.73 mm. 

25 (diast.1) (mØtodo 1) 

Indicediast.: 5:1 
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Ejemplo 8 

Ł1 

5 

N-E3-Bromo-5-(3-ciano-2-metl-5oxo-7propil-1 .4,56,7,8-hexahjdro-qujnoIjn-4il)2 

(3 -metoxi-bencHox)-fenill -2-metoxi-acetamida 

Una mazda del compuesto descrito an el ejamplo 3 (100 mg), cloruro de metoxi-

acetilo (24.3 mg) y NN-diisopropiletilamina (162 p1) en diclorometano (5 ml) se 

agita durante 17 h. La mezcla se diluye con diclorometano y se lava con NaHCO 

ac. sat.. La capa orgÆnica se seca (MgSO4), se filtra y se concentra en vaclo. El 

10 residuo se purifica por HPLC preparativo (MØtodo B). 

15 

Rendimiento: 37 mg. MSESl: [M+H] = 608.2/810.2; anal. HPLC: Rt = 19.99 mm. 

(diast.1) Rt = 20.44 
mm. (diast.2) (mØtodo 1) 

Indicediast.: 5:1 

Ejemplo 9 

f3-brorno-5-(3-ciano-2-metil-5-oxo-7-DroD il_I .4.&67,8-hexahidro-ciuinolln-4-H)-2-(3-
10 metoxi-bendiloxi)-fenill -amida de Æcido furano-2-carboxulico 

20 

Una mezcla del compuesto descrito en el ejemplo 3 (100 mg), cloruro de 2-furoilo 

(28.9 mg) y NN-diisopropiletilamina (162 p1) en diclorometano (5 ml) se agita 

durante 17 h. La mezcla se diluye con diclorometano y se lava con NaHCO3 ac. 

sat.. La capa orgànica se seca (Mg804), se filtra y se concentra en vaclo. El 

25 residuo se purifica por HPLC preparativo (MØtodo B). 
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AŁ una soluclón fria de 3-bromo-.4-hidroxibenzaldeh (do (5 g) en Æcido acØtico (50 

ml) so agrega Æcido nItrico (1.17 ml). La mezcla so le permite alcanzar 

temperatura ambiente. DespuØs do agitaciOn durante 17 h, el precipitado 

ru1tante so filtra. El sOlido se lava con agua y se coca en vaclo. Rendimiento: 3.7 

5..g...

(b). 4-(-Bromô-4-hidroxi-5-nitro-fenil)-2-metU-5-oxo-7-DroPit-1  .4.5.61.8-

hoxahidro-auinoHna-3-carbonitrilo 

. 10 . ’.Una. mezcla de 3-bromo-4-hidroxi-5-nitro-benzaldehldo (2 g), 3-aminocrotonitrilo 

(667 mg) y 5-propilciclohexano-1 ,3-diona (1.25 g) en etanol (75 ml) so calienta a 

reflujo durante 17 h. La mezcla se concentra en vaclo. El residuo se pufica por 

órornatografià en gel de cHico en heptano/acetato do etflo 110 - 0/1 (vlv) como 

Ł etuyente. 

Ł 15 . 

Rendimieæto: 1.8. g. MS-ESI: [M+H1 = 446.2/448.2 

(c). Ester de 2-brorno-4(3-ciano2-metil-5-oxo-7-proDil-1 4.5,6J.8-hexahidr 

S. . guinolin-4-iJ)-§-nitro-fenhlode ªcido  

20 

Ł Una mezcla do 4-(3-bromo-4-hidroxi-5-nitro-fenil)-2-metil-5-oxo-7-propil-

I ,4567,8-hexahidro-quinolina-3-carbonitrilo (200 mg), NN,-diisoproplletilamina 

(390 Ml) y cloruro de 2-metoxi-benzoilo (53 Ml) on diclorometano (4 ml) so agita 

durante 4 h. La mezcla so diluye con diclorometano y se lava con agua. La capa 

25 orgânica  so coca (Mg804), so filtra y so concentra en vaclo. 
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El residuo se purifica por cromatografla en gel de si lice en heptano/acetato de etilo 

1/0 Šp0/1 (v/v) como eluyente. 

Rendimiento: 90 mg. MS-ESL [M+H] = 580.2/582.2; anal. HPLC: Rt = 24.32 mm. 

5 (mØtodo2) 

EjempJo 12 

4-[3-Bromo-5-isoprorDilamino-4-(3-metoxi-benciloxi)-fenil1-2-metil-5-oxo-7-1,ropil 

10 1 45,6,7,8hexahidro-guinolina-3-carbonitrilo 

A una mezcla del compuesto descrito en el ejemplo 3 (100 mg), Æcido acØtico (114 

p1) y acetona (20 p1) en 2 mL de diclorometano y 2 mL de metanol se agrega 

cianoborohidruro de sodio (25 mg) en I mL de metanol. Despues de agitaoión 

15 durante 17 h, la mezcla se diluye con diclorometano y se lava con agua. El residuo 

se purifica por cromatografla en gel de sIlice en heptanolacetato de etilo 9/1--> 0/1 

(v/v) como eluyente. 

Ł Rendimiento: 94 mg. MS-ESI: [M-i-H] = 578.4/580.4; anal. HPLC: Rt = 23.34 mm. 

20 (diast.1) Rt = 23.73 mm. (diast.2) (mØtodo 1) 

Indicediast.: 5:1 

Ejemplo 13 

25 4-J3-Bromo-5-dimetilamino-4-(3-metoxi-benciloxi)-fenil}2-metil-5-oxo-7propjl-

I .45 6 7 .8-hexahidro-guinolina-3-carbonitrilo 
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A una mezcla del compuesto descrito en el ejemplo 3 (100 mg) y Æcido 

(114 l) en 2 mL de diclorometano y 2 mL de metanol se agrega una solución de 

37% formaldehido in metanol (64 p1) y cianoborohidruro de sodio (16 mg). 

5 DespuØs de agitaciôn durante 17h, diclorometano se remueve in vacuo. La 

soluciOn restante se enfria a 00 C, durante la cual se forma un sOlido. El sôlido  se 

recolecta por filtraciOn, se lava con metanol frIo, y luego se puriflca por HPLC 

preparativo (MØtodo B). 

S 
10 Rendimiento: 90 mg. MS-ESl: [M+H] = 564.4/566.4; anal. HPLC: Rt = 16.18 mm. 

(diast.1) Rt = 16.71 mm. (diast.2) (mØtodo 1) 

15 

Indicediast.: 10:1 

Ejemplo 14 

f5-(3-ciano2-metil5-oxo-7-DroØiI-1 4,56j,8-hexahidro- guinolin-4-ii)-3-etoxj-2-(3 - 

metoxi-benciloxi) -fenhll -amida de Æidopropjno-i-slfn10 

Ł (a). 3-Etoxi-4-hidroxi-5-nitro-benzakleh ido 

20 

25 

A una solución de 3-etoxi-4-hidroxibenzaldehIdo (5 g) en Æcido acØtico (50 ml) se 

agrega Æcido nitrico (1.4 ml) en 2 porciones. La suspension resultante se agita 

durante 17 h. El sOlido se recolecta por filtraciOn, se lava con agua y se seca en 

vaclo. 

Rendimiento: 5.07 g. 
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(b). 4-L3-Etoxi-4-hidroxi-5-nitro-fenili2-metil-5-ox2-7-proD il-I .4.5.6.78-

hexahidro-auinollna-3-carbonitrijo 

Una mezcla de 3-etoxi-4-hidroxi5-nitro-benzaldehido (1.5 g), 3-aminocrotonitrilo 

5 (584 mg) y 5-propilciclohexano-1 ,3-diona (1.09 g) en etanol (60 ml) se calienta en 

reflujo durante 17 h. La mezcla se concentra en vaclo. El residuo se purifica por 

cromatografla en gel de stilce en heptano/acetato de etilo 110 -+ Oil (v/v) como 

eluyente. 

10 Rerdimiento: 1.3 g. MS-ESI: [M+H] 412.3 

(c).

I ,4,5.6,7,8-hexahidro-auinolina-3-carbonjttjlo 

15 Una mezcla de 4-(3-etoxi-4-hidroxi-5-nitro-fenhl).2-metil-5-oxo-7-propii- 1,4,5,6,7,8-

hexahidro-quinolina-3-carbonitrilo (1.5 g), bromuro de 3-metoxibencilo (2.56 ml), 

hidrôxido  de potasio (450 mg) y cloruro de benciltrietilo amonio (415 mg) en 60 mL 

de diclorometano y 60 mL de agua se agita durante 48 h. La capa organica se 

separa, se seca (MgSO4), se filtra, y se concentra on vaclo. El residuo se purifica 

20 por cromatografla on gel de silica en heptano/acetato de etilo 7/3 - 4/6 (v/v) como 

eluyente. 

Rendimiento: 1.2 g. MS-ESI: [M+H] = 532.3 

25. (d). 443-Amino-5-etoxi-443-metoxi-benciJoxi)-fenjg-2metil5oxo7..,roojl 

t4.5.6.7, 8-hexahidro-auinolina-3-carbonjtrjlo 



WO 2006/117370 57 PCT/EP2006/061976 

q7->Una solución de 4-[3-etoxi-4-(3-metoxi-benciloxl)-5-nitro-fenH]-2-metjJ-5oxo  

propiM ,4,5,6,7,8-hexahidro-quinolina-3-carbonitrilo y Æcido acØtico (1.3 ml) en 

THF (33 ml) se enfria a 00 C. Se agrega polvo de zinc (3.02 g) en porciones bajo 

agitaciOn vigorosa. La mezcla se le permite alcanzar temperatura ambiente y se 

5 agita durante I h. La mezcla luego se filtra y Se concentra en vaclo. El residuo se 

.10 

disuelve en diclorometano y se lava con NaHCO3 ac. sat.. La capa orgÆnica se 

seca (MgSO4), se filtra y se concentra en vaclo. 

Rendimiento: 11 g. MSESl: [M+H]4 = 502.3 

(e). L5-(3-ciano-2-metil-5-oxo-7-2rop il-I 45,6,7,8- hexahjdro-QuInoIjn-4-jI)-3-

etoxi-2(3 -metoxi-benciloxi)-feniII -amida de âcido propano-1 -sulfónjco 

A una solución de 4-[3-amino-5-etoxi-4-(3-metoxi-benciloxi)4enjl]2met115oxo7 

15 propil-1,4,5,6,718-hexahidro-quinolina-3-carbonjtrilo (220 mg) y piridina (106 p1) en 

20 

diclorometano (5 ml) se agrega cloruro de propano- 1-sulfonilo (94 mg). DespuØs 

de agitación durante 17 h, la mezcla se diluye con diclorometano y se extrae con 

agua y NaHCO3 ac. sat.. La capa organica Sc seca (MgSO4), se filtra y se 

concentra en vaclo. El residuo se purifica por HPLC preparativo (MØtodo B). 

Rendimiento: 41 mg. MS-ESI: [M+H] 608.4; anal. HPLC: Rt = 20.50 
mm.

(mØtodo 1) 

kidicediast.: 5:1 

25 Ejemplo 16 
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5 

N--6romo-5-L3-ciano-2-metH-5-oxg-7-propil-1 14,56,L8-hexahidro-Quinolin-4-il)-2-

(3 -metoxi-bencilamino)fenill-metanosulfonamida 

(a). 4- Amino-3-nitro-benzaldeh id 

4-Fluoro-3-nitrobenzaldehIdo (3 g) se agrega lentamente a 50 mL de NH40H. ac. 

conc. DespuØs de agftación durante 3 h, la mezcla se diluye con agua y se extrae 

con diclorometano. La capa orgÆnica se seca (MgSO4), se filtra y se concentra en 

vaclo. El residuo se purifica por cromatografla en gel de silice en heptano/acetato 

10 de etilo 1/0 - 0/1 (v/v) como eluyente. 

15 

Rendimiento: 2.1 g. MS-ESI: [M+H3 = 167.2 

(b). 4-Amino-3-bromo-5-nitro-benzaldehldo 

4-Amino-3-nitro-benzaldehido (2.1 g) se disuelve en 25 mL de diclorometano. Se 

agregan Bromo (2 ml) y Æcido acØtico (1 ml) y la mezcla se agita durante 2 h a 

temperatura ambiente. La mezcla se diluye con acetato de etilo y se lava con 

10 NaHS03 ac, La caps orgÆnica se seca (MgSO4), se filtra y se concentra on vaclo. 

20 El residuo se purifica por cromatografla en gel de silica en heptano/acetato de etilo 

1/0 -. 0/1 (vlv) como eluyente. 

Rendimiento: 2.5 g. MS-ESI: [M+H] 245.0/247.0 

25 (o). 4-(4-Amino-3-bron-5-nitro-fenfl}.2-metil-5-ox0-7.ØroJI-1L4,5?6,7l8-

hexah idro-puinolina-3-carbonitrilo 
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Rendimiento: 31 mg. MS-ESI: [M+H] = 655.4/657,4; anal. HPLC: Rt = 25.00 mm. 

(mØtodo 2) 

5 Ejemplo29 

N-f2-Bromo-4-(3-ciano-2-metit-5-oxo-7-r,rop il-I ,4,5.6,7,8-hexahidro-puinolin-4-ifl-6-

(propano-1 -suffonilamino)fenifl-nicotinamida 

. 10 Una mezcla del compuesto descrito en el ejemplo 17a (100 mg), TBTU (123 mg), 

Æcido nicOtico (47 mg) y NN-diisopropiletllamina (168 iii) en 2 mL de 

S 

diclorometano y 2 mL de THF se agita. durante 65 h. La mezcla se diluye con 

diclorometano y se extrae con agua y NaHCO3 ac. sat.. La capa orgØnica se seca 

(M9804), se filtra y se concentra en vaclo. El residuo se purifica por HPLC 

15 preparativo (MØtodo A). 

Rendimiento: 74 mg (como sal TFA). MS-ESI: [M+H] = 626.4/628.4; anal. HPLC: 

Rt = 12.03 mm. (mØtodo 2) 

20 Ejemplo 30 

N-(2412-Bromo-4-(3-ciano-2-metil-5-oxo-7-Dropil-1 4.5.6.7, 8-hexahidro-quiriolin- 4-

il)-6-(prpano-1 -sulfonhlamino)-fenhlaminol-rnetil}-fenjl)-acetamjda 

25 (a). r3-bromo-5-(3-ciano-2-metil-5-oxo-7-propil-1 .4. 56. 7. 8-hexahidro-ciuinolin-4-

il)-2-(2-nitro-bencilamino)-fenifl-amida de Æcidopropano- I -sulfónico 
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Una mezola de 4amirio-3-bromo-5-nitro-benzaIdeh1do (665 mg), 3- 

aminocrotonitrilo (223 mg), 5-propilciclohexano-1 ,3-diona (418 mg) en 50 mL de 

etanol se agita a 80°  C durante 4 h, luego a temperatura ambiente durante 16 h. 

La rnezcla de reacción se concentra en vaclo. El residuo se purifica por 

5 cromatografIa on gel de silice en heptario/acetato de etilo 1/0 - 0/1 (vlv) como 

eluyente. 

Reridimiento: 680 mg. MS-ESI: [M+H] = 445.2/447.2 

10 (d). 4-(34-Diamino-5-bromo-fenhl)-2-metil-5-oxo-7prop il-I .4.5.6.78-hexahidro-

ouinolina-3-carbonitrilo 

Se disuelve. 4-(4-Amino-3-bromo-5-nftro-fenil)-2-metil-5-oxo-7-propil-1 4,5,6,7,8-

hexahidro-qulnolina-3-carbonitrilo (600 mg) en THE (150 ml) y se enfda a 0°  C. Se 

15 . agrega Æcido acØtico (1.3 ml), seguido por adiciôn  de polvo de zinc (2 g). La 

suspension resultante se agita a 0°  C durante 2 h, y luego otras 4 h a temperatura 

ambiente. La mezcla se filtra y se diluye con NaHCO3 ac. saturado, seguido por 

extracciOn con acetato de etilo. La capa orgÆnica se seca (MgSO4), se filtra y se 

concentra en vaclo. El residuo se purifica por cromatografia en gel de silice an 

20 heptano/acetato de etilo 3/1 -+ 0/1 (vlv) como eluyente. 

Rendimiento: 316 mg. MS-ES1: tM+H] = 415.2/417.2 

(e). ester de 9H-fluoren-9-11 metilo de Æcido 12-Amino-3-bromo-5-(3-cjano-2-

25 metil-5-oxo-7-łrop  il-I .4,5.676-hexahidro- guinolin-4-ii)-fenifl-carbÆmjco 
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Se disuelven 4-(3,4-Diamino-5-bromo-fenhl)-2-metil-5-oxo-7-propil-1 ,4, 7,8-

hexahidro-quinolina-3-carbonitrilo (318 mg) y NN-dimetilanilina (195 p1) an 

diclorometano (40 ml) y se enfria a 00 C. Se agrega an forma de gota una soluciôn  

de cloroformato de 9-fluorenoImetilo (187 mg) en diclorometano (3 ml). DespuØs 

5 de agitaciôn  durante 2 h, la mezcla de reacción se diluye con ague y se extrae con 

acetato de etilo. La capa orgÆnica se seca (MgSO4), se filtra y se concentra an 

vaclo. El residuo se purifica por cromatografla an gel de silica an heptano/acetato 

de etilo 1/0 - 0/1 (v/v) como eluyente. 

10 Rendimiento: 381 mg. 

(f). ester de 91-1-fiuoren-9-il metilo de Æcido J3-Bromo-5-(3-ciano-2-metil-5-oxo-7-

oro2il-1 

15 A una solución de ester de 9H-fluoren-9-il metilo de Æcido [2-amino-3-bromo-5-(3-

ciano-2-metil-5-oxo-7-propil-1 ,4,5,6,7,8-hexahidro-quinoliri4iJ)feniI]carbam,co en 

metanol (5 ml) se agrega Æcido acØtico (143 p1) y m-anisaldehido (304 p1). 

DespuØs de agitación durante 2 h, se agrega cianoborohidruro de sodlo (158 mg). 
0 La mezcla resultante se agita durante 3 h y luego se apaga con ague, seguido per 

20 extracciôn  con acetato de etilo. La capa orgânica  se seca (MgSO4), se filtra y se 

concentra en vaclo. El residuo se purifica par cromatografla an gel de silica an 

25 

heptanolacetato de etilo 1/0 -’ 0/1 (v/v) como eluyente. 

Rendimiento: 145 mg. MS-ESI: [M+H] = 757.6/759.6 

(g). 

1,4,5,6,7, 8-hexa hid ro-guinolina-3-carbonitrifo 
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Se. disuelve ester de 91-1-fiuoren-9-il metilo de Æcido (3-Bromo-5-(3-ciano-2-metil-5-

oxo-7-propil- 1,4,5 ,6,7,8-hexahIdro-quInohn.4-fl)2(3-metox,benc,Iam,no)fenjI] 

Ł carbÆmico (145 mg) on 20% piperidlna on DMF (6 ml) y as egita durente I hors, 

5 La mezcla de reacción se diluye con agua y se extrae con acetato de etilo La 

capa orgÆnica se coca (MgSO4), so filtra y so concentra on vaclo. El residuo so 

purifica por HPLC preparativo (MØtodo B). 

Rendimiento: 70 mg. MS-ESt: (M+r]+ 535.4/537.4 
Ł10. 

(h) N43-Bromo-5-L3-ciano-2-metH-5-oxo-7propd-1 4$ 67 8-hexahidro-quinohn-

44t)-2-(-motoxl-bencilamino)fen,fl-metanosujfonamida 

A una soluciôn de 4[3-amIno5-bromo-4-(3-metox-bencJlamfno)-fenjl]2metil.5 

15 oxo7-propll-1 ,4,5,8,7,8-hexahidro-quinolina-3-carbonjtr,lo (70 mg) y piridina (40 p1) 

on I mL do diclorometano se agrega cloruro de metanosulfontlo (50 p1) en 

porciones hasta completar la conversion so observa como se calcula por TLC 

(eluyente: heptanolacetato do etilo 1/1, v/v). La mezcla de reacciOn se diluye con 
:agua y se extrae con acetato de etilo. La capa orgªnica  se seca (MgSO4), se filtra 

y se concentra en vaclo. El residuo so purifica por HPLC preparativo (MØtodo A). 

Rendimtento: 18 mg (como sal TFA). MS-ESI: [M+H]4 = 613.4/615.4; anal. HPLC: 

Rt = 21.27 mm. (mØtodo 2) 

Ejemplo 16 



5 
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Ester de metilo de Æcido 3-Bromo-5-(3-cJano-2-metIl-5-2xo-7-Droul-1 .4.5.6.7.8-

hxahidro-auinolin-4-ifl-2- (3-nitro-benciloxi)-benzoico 

(a). ester de metilo de Æcido 5-forrnil-2-hidroxi-benzoico 

Se disuelve Æcido 5-formil-2-hidroxi-benzoico (11.3 g) on metanol (35 ml) y Æcido 

sulfirico conc, (3 ml). La mezcla se calienta an reflujo durante 40 h. Se agrega 

dietil Øter, y la mezcla se vierte on agua. La capa orgÆnica so seca (MgSO4), se 

filtra y as concentra on vaclo. El residuo se disuelve on una mezcla de dioxano (80 

10 ml) y agua (50 ml) y se trata con Æcido corhldrico 6N (2.5 ml). DespuØs de 15 

15 

mm., se remueve dioxano in vacuo. La mezcla se extrae con acetato de etilo. La 

caps orgÆnica so seca (MgSO4), se filtra y so concentra on vaclo. 

Rendimiento: 8.23 g. MS-ESI: [M+H] = 181.2 

(b). Ester do metilo de Æcido 3-Bromo-5-formil-2-hidroxi-benzoico 

A una soluciOn de ester de metilo de Æcido 5-formil-2-hidroxi-benzoico (7.93 g) on 

ªcido  acØtico (50 ml) y diclorometano (40 ml), se enfria a 00 C, so agrega bromo 

20 (2.49 ml). DespuØs de agitaciOn durante 17 h, la mezcla se to permite alcanzar 

temperatura ambiente. Se agrega acetato do sodio (3.61 g) y so continua agitando 

durante I h. La mezcla se diluye con agua y so extrae con acetato de etilo. La 

capa orgÆnica se seca (MgSO4), se filtra y se concentra en vaclo. 

25 Rendimiento: 11.88 g. MS-ESI: [M+H] 259.0/261.0 

(C). ester de metilo de Æcido 3-Bromo-5-formil-2-(3-nitrp-benciloxi)-benzoico 
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Una mezcla de ester do metilo de Æcido 3-bromo-5-formil-2-hidroxi-benzoico (518 

mg), carbonato de potaslo (613 mg), yoduro de tetrabutilamonlo (68 mg) y bromuro 

de 3-nitrobencilo (525 mg) on DMF (10 ml) se calienta a 600 C durante 5 h. La 

5 mezcla as diluye con agua y se extras con acetato de etilo. La capa orgÆnica so 

Ł 3000 (MgSO so ffltra y as concentra on vaclo. Rendlmlento: 851 mg. MS-ESI: 
Ł [M+Hr = 394.0/396.0 

(d). ester de metilo de Æcido 3-Bromo-5-(3-ciano-2-meth-5-oxo-7-12ropi 

10 14.5.6.7.8-hexahidro-uinolin-4-H)-2-(3-nitro-benciloxi)-benzoico 

Una mezcla do ester de motile de àcldo 3-Bromo-5-formil-2-(3-nitro-bencltoxt)-

benzoico (788 mg), 3-aminocrotontnlo (165 mg) y 5-propilciclohexano-1 ,3-diona 

(308 mg) on etanol (5 ml) as calienta a 80° C durante 17 h La mezcla as 

15 concentra on vaclo. El residuo as purffica por HPLC preparativo (MØtodo B). 

Rendimiento: 1.37 g. MS-ESI: [M+Hr = 594.4/596.4; anal. HPLC: Rt = 24.59 mm.

(diast.1) Rt = 24.89 mm. (diast.2) (mØtodo 2) 

20 Ejemplo 17 

3-bramo-5-(3-ciano-2-metil-5-oxo-7-IroDil-1 .4.5.6.7.8-hexahidro-puinolin-4-il)-2-

f(pjridin-3-ilmetil)-arninoi!fenil}-amida de Æcido prop1ano-1 -sulfônico  

25 (a) [2-amino-3-bromo-5-(3-ciano-2-metil-5-oxo-7-proeil-1 .4.5.6.7.8-hexahidro-

quinolin4-il)-fenHl-amlda de âcido  ProDano-1 -su$fónico 
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El compuesto descrito en el ejemplo 15d (4 g) se disuelve en 250 mL de 

dicIorometano Se agrega piridina (1.5 ml) seguido par en forma de gota adiciOn 

de una soluclón de cloruro de propanosulfonhlo (1.03 ml) en 50 mL de 

diclorornetano. La mezola se agita durante 17 h, yluego se lava con agua. La capa 

5 organica se seca (M9804), se filtra y se concentra en vaclo. Rendimiento: 5.44 g. 

.10 

MS-ESI: [M+H] = 521.4/523.4 

(b). {3-brorno-5-(3-ciano-2-metil-5-oxo-7-propil-1 .4.5.6.7,8-hexahidro-quinolin-4- 

1!-t(DIridin-31lmetil)-amino1-fenhl)-amida de Æcldo proDano-1 -sulfônico  

Se disuelven [2-amino-3-bromo-5-(3-ciano-2-metil-5-oxo-7-propil-1 14,5,6,7,8-

hexahidro-quinohin-4-il)-fenhl]-amida de Æcido propano-1-sulf6nico (842 mg) y Æcido 

acØtico (950 j.il) en metanol (25 ml). 3-piridina-carboxaldehldo (1.52 ml) se agrega 

y la mezcla resultante se agita durante 17 h. Se agrega cianoborohidruro de sodio 

15 (1.02 g) y se continia agitando durante 17 h. La mezcla se diluye con acetato de 

etilo y se lava con Æcido citrico ac. y NaHCO3 ac. La capa orgÆnica se seca 

(MgSO4), se filtra y se concentra en vaclo. El residuo se purifica par HPLC 

preparativo (MØtodo A). 

20 Rendimierito: 237 mg (como sal TFA). MS-ESI: [M+H] = 612.4/614.4; anal. HPLC: 

Rt = 8.79 mm. (mØtodo 2) 

Ejemplo 18 

25 3-Brorno-5-(3-ciano-2-rnetil-5-oxo-7-ProDil-1 .4.5 .6.7.8-hexahidro-Quinolin-4-ifl-2- (3-. 

toxi-benciloxi)-N-QrQpjI-benzamida 
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Ł ŁUna mezcla dei.compuesto descrito en el ejemplo 22c (100 mg), n-propilamina 

(145 TBTU (75 mg) y NN-diisopropiletilamina (31 lii) en diclorometano (10 ml) 

se agita durante 65 h. La mezcla se diluyŁ con diclorometano y se extrae con 

NaHCO3 ac. sat. La capa orgÆnica se seca (MgSO4), se filtra y se concentra en 

5 vaclo El residuc se punfica por HPLC preparativo (MØtodo B) 

.......Rendimiento: 41 mg. MS-ESl: [M+H] = 605.4/607.4; anal. HPLC: Rt 26.72 
mm.

(dast 1) Rt 27.01 mm (dmast 2) (mØtodo 2) 

10 ŁEJempioił  

5 6 7 8-hexahidro-auino(un-4-,l-6-

(propano-i -sulfondamlno)-fenhlammnol-metIll_N-(2-metoxi-etil) benzamida 

15 (a). Acido 44J2-Brorno-4-f3-ciano-2-metjI-5-oxo-7-nrojI1 .4.5.6,L8-hexahidro-

pumnolmn-4-ii)-6-(proano-1 -sulfonhlammno)-fenmlammnol-met,J}..benzo,co 

Ł Una mezcla del compuesto descrito en el ejemplo 17a (600 mg), âcido  benzoico - 

Ł4-carboxaldehldo (863 mg) y âcido  acØtico (657 imI) en metanot (5 ml) se agita 
Ł Ł 20 Ł. durante I hora. Se agrega cianoborohidruro de sodlo (361 mg) y la mezcla se 

Ł Ł agita durante 17 h. La mezcla de reacción se diluye con acetato de etilo y se lava 

con agua. La capa orgÆnica se seca (MgSO4), se filtra y se concentra en vaclo. 

Rendimiento: 605 mg MS-ESI: [M-i-H] = 655.4/657.4 

25 



-
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(b). 44[2-Bromo-4-(3-ciano-2-metil5-oxo-7-prqpil-1 4L5.7.8-hexahidro-

puinolin-4-il)-6-(Drgłano-1  -sulfonilamino)-fenilamiŁnol-metil}-N-(2-rnetoxi-etil)-

benzarn.ida 

5 Una mazda de Æcido 4-{[2-bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1 ,4,5,6,7, 8-

Ł10 

hexahidro-quinolin-4-il)-6-(propano-1 -sulfonhlamino)-fenilaminol-metil}-benzoico 

(200 mg), TBTU (300 mg), NN,-diisopropiletilamina (536 p1) y 2-metoxietilamina 

(134 p1) en DMF (2 ml) se agita durante 2 h a temperatura ambiente. La mezola se 

diluye con acetato de etilo y se lava con eq. NaHCO3. 

La cape orgÆnioa se seca (MgSO4), se filtra y se concentra en vaclo. El residuo se 

purifica par HPLC preparativo (MØtodo B). 

Rendimlento: 115 mg. MS-ESI: [M+H) 712.4/714.4; anal. HPLC: Rt = 17.99 mm. 

15 (m6todo2) 

Ejemplo 20 

44f2-Bromo-4-(3-ciano-2-rnetil-5-oxo-7-1?rołil-1  .4,5167.8-hexahidro-puinoJin-4-il)-6-

20 (DroDano-1 -sulfonhlamino)-fenflammnot-metil}-N-12-(I H4midazol-4-11)-etUl-benzarnlda 

25 

La condensaciOn de histamine (283 mg) y el compuesto descrito en el ejemplo 19a 

(200 mg) en la presencia de TBTU (300 mg) y NN-diisopropitetilamina (536 p1) se 

desarrolla de acuerdo con el mØtodo descrito en el ejemplo 19b. 

Rendimiento:. 123 mg (como sal TFA). MS-ESI: (M+q] = 748.41750.4; anal. HPLC: 

Rt = 10.38 mm. (mØtodo 2) 
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Ejemplo 21 

Ł 4-r3Bromo-4-(3-metoxi-benciloxn-5-(,morroHna--rbonhl)-fenhI1-2metiI5oxo7 

5 propil- I .4.5.6.7, 8-hexahidro-auinolina-3-carbonitrilo 
 Ł

Una -mezcla del compuesto descrito on el ejempjo 22c (100 mg), morfolina (50 p1), 

HATU (100 mg) y NN-diisopropiletilamina (92 p1) en diclorometano (5 ml) se agita 

durante 17 h. La mezela se diluye con diclorometano y se extrae con NaHCO3 ac. 

10 sat.. La capa orgÆnica se seca (MgSO4), se filtra y se concentra en vaclo. El 

residuo se purifica por HPLC preparativo (MØtodo B). 

Rendlmiento: 54 mg. MS-ESI: [M+H) = 634.4/636.4; anal. HPLC: Rt = 21.32 mm. 

(mtodo 2) 

15 

Ejemplo 22 

3-Bromo-5-(3-ciano-2-metil-5-oxo-7-prop il-I .4.5.6.7.8-hexahidro-quinoIin-4-mn-23-

metoxi-benciloxi)-benzani Ida 

20 

(a). ester de metilo de Æcido 3-Bromo-5-foil-2-(3-metoxi-benciloxj)-benzojco 

Una mezcla del compuesto descrito on el ejemplo 16b (4.62 g), bromuro de 3-

metoxibencilo (3.03 ml), carbonato de potasio (5.47 g) y yoduro de 

25 tetrabutHamonlo (608 mg) en OMF (90 ml) se agita a 600 C durante 5 h. La mezcla 

so vierte en agua y se extrae con acetato de etdo. La capa orgªnica  se seca 
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(MgSO4), so filtra y se concentra en vaclo. El residuo se recristaliza a partir de 

etanal y dietilØter (I/I, v/v). 

Rendlmlento: 5.66 g. 

(b). ester do metilo de Æcido 3-Bromo-5-(3-ciano-2-metil-5-oxo-7-Dropil-

4, 5,6,7, 8-hexahidro-ciuinolin-4-ifl-2-(3-metoxi-benciloxi)-benzoico 

Una mezcla de ester de metilo de Æcido 3-Bromo-5-formil-2-(3-metoxi-benciloxi)- 

010  benzoico (3.78 g), 3-aminocrotonitrllo (822 mg) y 5-propilciclohexano-1 ,3-diona 

(1535 mg) en stand (25 ml) se agita a 80°  C durante 17 h. La mezcla so concentra 

en vaclo. Rendimiento: 5.9 g. 

(c). acido 3-Bromo-5-(3-ciano-2-metil-5-oxo-7-propil-1 .4,5,6.7, 8-hexahidro-

15 quinolin-4-fi-2-(3-metoxi-benciloxj)1-benzoic  

Una solución de ester de metilo do Æcido 3-bromo-5-(3-ciano-2-metil-5-oxo-7-

propil-1 ,4,5,6, 7,8-hexahidro- quinolin-4-ii)-2-(3-metoxi-benciloxi)-benzoico (5.7 g) 

Ł en dioxano (135 ml) y NaOH IN (15 ml) se agita durante 17 h. La mezcla se 

20 acidifica con Æcido acØtico conc. y so extras con acetato de etilo. La capa orgÆnica 

se seca (M9804), se filtra y se concentra en vaclo. El residuo se disuelve en 

stand y luego se concentra hasta un sOlido precipitado. El sólido so recolecta par 

filtraciôn  y se lava con Øter do petrôleo.  

25 Rendimiento: 4.2 
g. 

MS-ESI: [M+H] = 563.6/565.2 
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(d). 3-Bromo-5-(3-ciano-2-metil-5-oxo-7-propil-1 .4,5,6,78hexahidro-qijinolin-4-

-2-(3-metoxi-benciloxi)-benzamida 

Una mezcla de Æcido 3-bromo-5-(3-ciano-2-metil-5-oxo-7-propil- 1,4,5,6,7,8-

5 hexahidro- quinolin-4-il)2-(3-metoxi-benciloxi)-benzoico (57 mg), cloru ro de 

Ł10 

15 

amonio (18 mg), HATU (57 mg) y NN-diisopropUetilamina (34 iii) en DMF (0.8 ml) 

se agita durante 17 h. La mezcla se diluye con agua y se extrae con acetato de 

etilo. La capa orgÆnica se seca (MgSO4), se filtra y se concentra en vaclo. El 

residuo se purifica por HPLC preparativo (MØtodo B). 

Rendimiento: 29 mg. MS-ESI: [M+Hf = 564.4/566.4; anal. HPLC: Rt: 19.64 mm.

(mØtodo 2) 

Ejemplo 23 

N-L2-Bromo-4-(3-ciano-2-metfl-5-oxo-7-propil-1 8-hexahidro-cuinolin-4-il)-6-

popano-1 -sulfoni lam ino)fenifl-3-metoxi-benzamida 

I Una soluciôn del compuesto descrito en el ejemplo 17a (229 mg) y N,N-

20 dimetilanilina (480 mg) en THE (4 ml) se trata con 75 p1 de cloruro de 3-

metoxibenzoilo. 

DespuØs de agitaciOn durante 17 h, la mezcla se dHuye con acetato de etilo y se 

lava con agua. La capa orgªnica  se seca (M9604), se filtra y se concentra en 

25 vaclo. 



5 

WO 2006/117370 70 PCTIEP2006/061976 
) 

\ 

Et residuo se purifica por HPLC preparativo (MØtodo B). Rendimiento: 151 nb.. 

MS-ESI: [M+Hr = 655.4/657.4; anal. HPLC: Rt = 20.82 mm. (mØtodo 2) 

Ejemplo 24 

N-13-Bromo-5-(3ciano-2-metil-5-oxo-7-proPil-1 .4.5.6.7,8-hexahidrQ-auinolin-4-ifl-2-

(3 -rnetanosulfonilamino-benciloxi)fenH1-metanosylfonamida 

(a). 3-Bromo-4-hidroxi-5-nitro-benzaldehldo 

10 

A una solución de 3-bromo-4-hidroxi-benzaldehldo (20 g) en Æcido acØtico (200 ml) 

se agrega Æcido nitrico humeante (4.18 ml). La suspension resultante se agita 

durante 3 h. El sólido se recolecta por filtraciOn. Se agrega otros 420 p1 de Æcido 

nitrico humeante al filtrado. Despues de 45 mm., se agrega agua y el precipitado 

15 resultante as recoleota por filtraciOn. Los sOlidos combiriados se lavan con agua y 

se seca en vaclo. 

Rendirniento: 18.26 g. M5-ESI: [M+Hr = 24581247.8 

20 (b). 4(3-Bromo-4-hidroxi-5-nitro-fenifl-2-metil-5-oxo-7-proj,jl-1 .4.5.6.7,8-

hexahidro-Q uinolina-3-carbonitrilo 

Una mezcla de 3-bromo-4-hidroxi-5-nitro-benzaldehIdo (18.26 g), 3-

arninocrotonitrilo (6.09 9) y 5-propilciclohexano-1 ,3-diona (11.45 g) en etanol (250 

25 ml) se agita a 80°  C durante 17 h. La mezcla se concentra en vaclo. El residuo se 

purifica por cromatografla en gel de slhce en diclorometano como eluyente. 

Rendlmlento: 16.49 g. MS-ESI: [M+H] = 446.2/448.2 
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(c). 4-J3-Amino.5-bromo4-hidroxi-fenfl)2-metil-5-oxo-7-oroDil-1 ,457,8- 

hexahidroquinolina-3-carbonitrilo 

5 A una soluciôn de 4-(3-bromo-4-hidroxi-5-nitro-fenhl)2-metil-5-oxo-7-propil-

I ,4,516,78-hexahidro-qulnoDna-3-carbonitrllo (15.8 g) y Æcldo acØtico (30 ml) en 

THF (300 ml), se agrega polvo de zinc (46 g) en porciones, bajo agitaciôn  

vigorosa. DespuØs de 2 h, la mezcla so filtra y so concentra hasta formar un 

precipitado. Este precipitado se recolecta por filtración y se lava con etanol. 

1.10. 
Rendimiento: 9.27g. MS-ESI: (M+Hf =416.2/418.2 

15 

(d). 4-r3-Amino-5-bromo-4-13-nitro-bendHoxi1-fenil1-2-metiI-5-oxo-7prooil-

I ,46.,7, 8-hexahidro-guinolina-3-carbonitrilo 

Una mezcla de 4-(3-amino-5-bromo-4-hidroxi-fenil)-2-metil-5-oxo-7-propil-

I ,4,5,6,7,8-hexahidro-quinolina-3-carbonitrilo (5 g), bromuro de 3-nitrobencilo (2.72 

9)1 carbonato de potaslo (3.65 g) y yoduro de potaslo (400 mg) en DMF (100 ml) 

se agita durante 65 h a temperatura ambiente. La mezcla se diluye con acetato de 

20 etilo y so lava con agua. La. capa orgÆnica so seca (MgSO4), se ultra y se 

25 

concentra en vaclo. El residuo so purifica par cromatografia en gel de sflice en 

heptano/acetato de etilo 1/0 -* 0/1 (v/v) como eluyente. 

Rendimiento: 1.45 g. MS-E$I: [M+Hf = 551.4/553.4 

(e). N-[3-Bromg-5-(3-ciano-2-metil-5-oxo-7-DroDil-1 .4.5.S.7,8-hexahidro-auinoljn-

4-Jfl-2-3 -nitro-benciloxi)-fenilI -metanosulfonamida 
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Una solución de 4-[3-amino-5-bromo-4-(3-nftro-benciloxi)-fenil]-2-metil-5-oxo-7-

propil-1 ,4,5,6,7,8-hexahldro-qulnolina-3-carbonitrllo (1.15 g) y triotHamina (740 p1) 

en diclorometano (20 ml) se trata con cloruro de metanosulfonhlo (203 p1). DespuØs 

5 do agitaciôn  durante 18 h, la mezcla so diluye con acetato de etilo y se lava con 

agua. La capa orgÆnica se seca (M9504), se filtra y so concentra en vaclo. El 

derivado de NN-bis-metanosulfonil-anilina crudo se disuelve en THF (20 ml) y se 

trata con NaOH 2N (3 ml). DespuØs de 2 h, la mezcla se apaga con NH4CI ac. Sat. 

y so extrae con acetato do etilo. La capa orgânlca  so seca (MgSO4), so filtra y se 

10 concentra en vaclo. El residuo se purifica por cromatografla en gel de sllice en 

heptano/acetato do etilo 1/0 - 0/1 (v/v) como eluyente. 

Rendimiento: 950 mg. MS-ESI: [M+H] = 629.2/631.2 

15 (f). f-(3-Amino-benciloxi)-3-bromo-5-(3-ciano-2-metiI-5-oxo-7-orol-

1 4 .5,6 ,7,8-hexahidro-quinolin-4-4i1)-1-metanosulfonamida 

Una mezcla do N-[3-bromo-5-(3-ciano-2-metil-5-oxo-7-propil-1 ,4,5,6,7,8-hexahidro-

Ł quinoHn-4-il)-2-(3-nitro-benciloxi)-feniI]metanosulfonamida (950 mg) y sulfuro do 

20 sodlo (350 mg) en etanol (12 ml) y agua (250 p1) se calienta en reflujo durante 2 h. 

La mezcla so diluye con acetato do etilo y se lava con agua. La capa orgÆnica so 

seca (MgSO4), so filtra y se concentra en vaclo. Rendimiento: 709 mg. MS-ESI: 

EM+Hr = 599.2/601.2 

25 (g). N-13-Bromo-5-(3-ciano-2-metiI-5-oxo-7-proDil-1 .4.5.6.7.8-hexahidro-auinolin-

4-il-2-(3-metanosulfonilamino-benciloxi)-fenil1-metanosuIfonamida 
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Ł A uria sólución de N-12-(3-aælino-benclloxi)-3-bromo-5-(3-ciano-2-metil-5-oxo-7-
Ł propil-1 ,4,5,6,7,8-hexahdro-quinolin-4iI)-fenil)-metanosulfonamida (709 mg) y 

piridina (286 p1) en diclorometano (20 ml) se agrega cloruro de metanosulfonhlo 

(138 p1). DespuØs de agitacion durante 18 h, la mezcla se dfluye con acetato de 

5 etilo y se lava con ague. La: capa orgÆnica se seca (MgSO4), se filtra y se 

concentra en vaclo. 

El residuo Se purifica .por HPLC preparativo (MØtodo B). Rendimiento: 172 mg. 

MS-ESI: [M+H] = 677.2/679.2; anal. HPLC: Rt = 22.37 mm. (mØtodo 3) 

10 

Ł : Ł Ejemplo 25 

4-13-Brorno-5-ciano-4-(3metoxi-benciIoxl)-fenhIl-2-metII-5-oxo-7-propH-1 .4.5.6.78-
Ł hexahidro-quinoHna-3-carbonitrilo 

.1.. ŁŁ 

Una soluciôn  del compuesto descrito on el ejemplo 22d (54 mg) en diclorometano 

Ł (1.2 ml) se enfria a 0 °  C. Se agrega on forms de gota trlethlamina (58 ph), seguido 

Ł por adicióri de anhidrido trifluoroacØtico (25 p1). La mezcla se le permite alcanzar 

Ł Ł. temperatura ambiente. Se àgregan otraŁ vez, trietilamina (58 p1) y anhidrido 

20 trifluoroacØtico (25 p1). DespuØs de agitaclón durante I h, la mezcla se extras con 

agua. La capa organica se seca (Mg804), se filtra y se concentra en vaclo. El 

residuo se purifica por HPLC preparativo (MØtodo B). 

Rendimiento: 26 mg. MS-ESI: [M+H]+ = 546.2/548.2; anal. HPLC: Rt = 24.86 mm. 

25 (rn6todo2) 

Ł Ejemplo 26 
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N-L2-Bromo-4-(3-ciano-2-metil5-oxo-7-DroDil-1 .4.5.6.7.8-hexahidro-auinolin-4-ii)6-

(rorano-1 sulfonhlamino)fenhl1N-(3 -metoxi-bencifl-acetamida 

5 (a). f3-bromo-5-(3-ciano-2-metil-5-oxo-7-prppj.I-t4.5,678-hexahdroujnoljn 

il)-2-(3-metoxi-bencilamino-fenifl -amida do Æcidopropano- I -sulfónico 

La condensaciôn del compuesto descrito en el ejemplo 17a (688 mg) con m 

anisaldehldo (605 p1) en la presencia do Æcido acØtico (570 p1) y cianoborohidruro 

10 de sodio (317 mg) en metanol (6 ml) se desarrolla como se describe en el ejemplo 

17b. 

Rendimiento: 300 mg. MS-ESI: [M+H]4 =641.4/643.4 

15. (b). N-r2Bromo-4(3-ciano-2-metil-5-oxo-7-DroDi(1 ,4.5,6j.8-hexahidro-ciuinolin-

4-ifl-6-(ppłano-1  -sulfonhlamino)fenill-N-(3 -metoxi-bencil)-acetamida 

Una solución de (3-bromo-5-(3-ciano-2-metil-5-oxo-7-propil-1 ,4, 5,6,7, 8-hexahidro-

quinolin-4il)-2(3-metoxi.bencilamino)fenhlJamicja de Æcido propano-1 -sulfónico 

20 (1.20 mg) en piridina (3 ml) se trata con anhidrido acØtico (153 p1). Despues de 

agitaciOn durante 17 h, la mezcla so diluye con acetato de etilo y se lava con agua. 

La capa orgÆnica se seca (MgSO4), so filtra y se concentra en vaclo. El residuo se 

25 

purifica por cromatografla en gel de cHico an heptano/acetato do etilo 1/0 - 0/1 

(vlv) como eluyente. 

Rendimiento: 27 mg. MS-ESI: (M+H] = 683.2/685.2; anal. HPLC: Rt a 21.09 mm.

(mØtodo 2) 
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Ejemplo27 

j3-bromo-5-(3-ciano-2-metfl-5-oxo-7-propll1 4.56J.8-hexahidro-auino$in4.ifl-2-

5... t(3-metoxi-bencifl-metil-aminol-fenhl}-amlda de Æcido DroDano-1 -sulfónico 

Una mazda del compuesto descrito on el ejemplo 26a (180 mg), 37% de 

Łforrnaldehfdo en agua (230 p1) y Æcido acØtico (160 p1) en metanol (5 ml) se agita 

durante 2 h. Se agrega ciaæoborohidruro de sodlo (176 mg) y se continUa agitando 

10 durante 17 h. La mezcla se diluye con acetato de etilo y se lava con agua. La capa 

orgÆnica se seca (MgSO4), se filtra y se concentra en vaclo. El residuo se purifica 

pOr HPLC preparätivo (MØtodo B). 

Rendimlento: 17 mg. MSESl: [M+H] = 675.2/677.2; anal. HPLC: Rt = 28.11 
mm.

.15 (m6todo2) 

Ejemplo 28 

r3-bromo-5-(3-cjano-2-metil-5-oxo-7-2roou-1.4.56.7.8- hexahidro-auinolin4-il)2-

.20 (3rnetoxi-bencilarnino-fenilkmetil-arnida de Æcido prooano-1-sulf6nico 

Una mazda del compuesto descrito en el ejemplo 26a (180 mg), yoduro de metilo 

(19 pt) y carbonato de potaslo (19 mg) en DMF (1 ml) se agita durante 65 h. La 

mezcla so diluye con acotato de etilo y se lava con agua. La capa orgØnica so 

25 seca (MgSO4, so filtra y se concentra en vaclo,. 

El residuo se purifica por H PLC preparativo (MØtodo B). 
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Rendimiento: 31 mg. MS-ESI: [M+H] = 655.4/657,4; anal. HPLC: Rt = 25.00 mm. 

(mØtodo 2) 

5 Ejemplo29 

N-f2-Bromo-4-(3-ciano-2-metit-5-oxo-7-r,rop il-I ,4,5.6,7,8-hexahidro-puinolin-4-ifl-6-

(propano-1 -suffonilamino)fenifl-nicotinamida 

. 10 Una mezcla del compuesto descrito en el ejemplo 17a (100 mg), TBTU (123 mg), 

Æcido nicOtico (47 mg) y NN-diisopropiletllamina (168 iii) en 2 mL de 

S 

diclorometano y 2 mL de THF se agita. durante 65 h. La mezcla se diluye con 

diclorometano y se extrae con agua y NaHCO3 ac. sat.. La capa orgØnica se seca 

(M9804), se filtra y se concentra en vaclo. El residuo se purifica por HPLC 

15 preparativo (MØtodo A). 

Rendimiento: 74 mg (como sal TFA). MS-ESI: [M+H] = 626.4/628.4; anal. HPLC: 

Rt = 12.03 mm. (mØtodo 2) 

20 Ejemplo 30 

N-(2412-Bromo-4-(3-ciano-2-metil-5-oxo-7-Dropil-1 4.5.6.7, 8-hexahidro-quiriolin- 4-

il)-6-(prpano-1 -sulfonhlamino)-fenhlaminol-rnetil}-fenjl)-acetamjda 

25 (a). r3-bromo-5-(3-ciano-2-metil-5-oxo-7-propil-1 .4. 56. 7. 8-hexahidro-ciuinolin-4-

il)-2-(2-nitro-bencilamino)-fenifl-amida de Æcidopropano- I -sulfónico 
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La condensaciôn del compuesto descrito en el ejempto 17a (1.05 g) con 2-

nitrabenzaldehida (1.61 g) en la presencia de Æcido acØtco (1.21 ml) y 

cianoborohidruro de sodio (1.34 9) en metanol (25 ml) se desarrolla coma se 

describe en el ejemplo 17b. 

Rendimiento: 1.21 g. MS-ESI: [M+H] = 676.2/678.2 

(b). t2(2-amino-benciIamino)-3-bromo-5-(3-ciano-2-metil-5-oxo-7-DroDiI-

I ,4,5,6,7,8-hexahidro-ciwnolin-4-iI)fenifl-amjda de Æcido propane-I -sulfônico  

.10 
Se disuelven [3-bromo-5-(3-ciano-2-metfl-5-oxo-7-propiI1, 4,5,6,7, 8-hexahidro-

quinolin-4-il)-2-(2-nitro-bencilamino)-fenil]-amida de Æcido propano-1 -sulfOnico 

(1.21 g) y Æcido acØtico (1.6 ml) en THF (150 ml). Se agrega polvo de ZflC (2.329) 

baja agitacion vigorosa. DespuØs de 3 h, la mezcla se filtra, se diluye con acetato 

15 de etilo y se lava con NaHCO3 ac. sat.. El residuo se purifica por cromatografJa en 

gel de silice en heptano/acetato de etilo 1/0 --> 0/1 (v/v) como eluyente. 

Rendimiento: 430 mg. MS-ESI: [M+H]  = 626.4/828.4 

20 (c). N-2-{L2-Bromo-4-(3-ciano-2-metil-5-oxo-7-propil- 1,4,5,6,7, 8-hexahidro-

guinolin-4-il)-6-(prqpano-1 -sulfonhIamino)-fenjIamjno1-metjr-fenjI)-acetamjda 

Una solución de Æcido propano-1 -sulfônico  (2-(2-amino-bencilamino)-3-bromo-5-

(3-ciano-2-metil-5-oxo-7-propil-1 ,4,5,6,7,8-hexahidro-quinolin-4-il)-fenIlJ-amida (430 

25 mg) y NN-diisopropiletilamina (120 p1) en 1,2-dicloropropano (50 ml) se enfria a 00 

C y luego se trata con cloruro de acetilo (49 p1) en I ,2-dicloropropano (15 ml). 

DespuØs de agitación durante 2 h, la mezcla se diluye con acetato de etilo y se 
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lava con agua. La capa organica se seca (Mg504), se filtra y se concentra en 

vaclo, El residuo se purifica por HPLC preparativo (MØtodo A). 

Rendimiento: 45 mg (como sat TFA). M8-ESI: [M+H] 668.21670.2; anal. HPLC: 

5 Rt = 18.91 mm. (mØtodo 2) 

Ejemplo 31 

pster de metilo de Æcldo (2-[2-8romo (3-ciano-2-metil-5-oxo-7-oropu-1 .4.5.6.78-

-- 
S 

10 hexahidro-uuinolin-4-ifl-6-(prooano-1 -sulfonhlamino)-fenilaminol-metit}-fenhl)-

carbÆmico 

A Una soluciOn del compuesto descrito en el ejemplo 30b (100 mg) en 

diclorometano (5 ml) se agrega NN-diisopropiletilamina (84 p1) y metHcloroformato 

15. (12 p1). DespuØs de agltación durante 17 h, la mezcla se dlluye con acetato de 

20 

etilo y se lava con agua. La capa orgÆnica se seca (Mg804, se filtra y se 

concentra en vaclo. 

El residuo se purca por HPLC preparativo (MØtodo A). 

Rendimiento: 19 mg (como sat TFA). MS-ESl: (MI-H]+ = 684.2/686.2; anal. HPLC: 

Rt = 17.90 mm. (mØtodo 2) 

Ejomplo 32 

25 

N-12-Bromo-4-L3-ciano-2-metit-5-oxo-7-proDiI-1 .45.67.8-hexahidro-quinoljn-4-iI)-8- 

(2rołan2-1  -sulfoniIamlno)fenH1!3-(2-DIperazin-1 -ii-acetilamino)-tbenzamjda 
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(a). N-1*2-Bromo4-(3-cian)L2-metii-5oxo-7proDH-1.4,58,7.8-hexahidro-Qujnoljn-

4-il)-6-(Dropano-1 -sulfonhlaminofenh1J-3-nitro-benzamida 

5 ŁA una sotución del compuesto descrito en el ejemplo 17a (400 mg) y N,N-

dirnetilanllina (350 j.il) en THF (10 ml) se agrega cloruro de 3-nitrobenzollo (150 p1). 

La mezcla se agita durante 17 h, luego se vierte en agua y se extrae con acetato 

de etilo. La capa organica se seca (MgSO4), se filtra y se concentra en vacfo. 

10 El residuose purifica .por cromatografla en gel de sflice en heptano/acetato de etilo 

1/3 (v/v) come eluyente. 

Rendimiento: 412mg. MS-ESI: [M+H] = 670.2/672.2 

15 (b). 3-Amino-N-f 2-brom-4-(3-ciano-2-met iI-5-oxo-7-prop il-I .4,56,7,8-

hexahidro- uinoIin-4-ii)-6-(ropano-1 -sulfonilamino)fenill-benzamida 

A una soluciôn. de N-(2-bromo-4-(3-ciano-2-metil-5-oxo-7-propil-1 ,4,5,6,7,8-

Ł . . hexahidro-quinolin-4-il)-6-(propano-1 -sulfonhlamino)-fenhl]-3-nitro-benzamida (412 

20 mg)y Æcido aôØtico (52.0 p1) en THF (10 ml), se enfria a 00 C, se agrega polvo de 

zinc (810 mg) bajo agitaciôn  vigorosa. DespuØs de agitación durante 4 h, la 

25 

mezcla se filtra y se concentra en vaclo. El residuo se disuelve en diclorometano y 

se lava con agua. La capa organica se seca (MgSO4), so filtra y se concentra on 

vac10 

Rendimiento: 257 mg. MS-ESI: [M+H] = 640.4/642.4 
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(c). 

4-iI)6-(DroDano-1 -sulfonhlaminolfenijl-3-(2-cjoro-acetjlam ino)-benzam Ida 

A una solución de 3-amino-N42-bromo-4-(3-ciano-2-metil-5-oxo-7-propil-

5 1,4,5,6,7,8- hexahidro-quinoHn-4-fl)-6-(propano-1 -sulfonilamino)-fenil]-benzamida 

10 

15 

(257 mg) on THF (6 ml), se agregan NN,-diisopropiletilamina (205 p1) y cloruro de 

cloroacetilo (50 p1). La mezcla se agita durante 17 h, luego se diluye con 

diclorometano y se extrae con agua y NaHCO3 ac. sat.. La capa orgÆnica se seca 

(MgSO4), se filtra y se concentra on vaclo. 

Rendimiento: 287 mg. MS-ESI: [M+H] = 716.2/718.2 

(d). N4-Bromo-4-(3-cjano-2-metjl-5-oxo-7-prooi(-1 .4,5 .6,7,8-hexahjdro-qujnolin-

4-jI).-6-(proDanO-1 -suffoniIamino)fenifl-3-(2jperazjn-1 -it!acetilaminp- benzamia 

A una solución de N-[2-bromo-4-(3-ciano-2metil-5-oxo-7-propil-1 ,4, 5,67,8-

hexahidro-quinolin-4-il)-6-(propano-1 -sulfonhlamino)-fenil]-3-(2-cloro- acetilamino)-

benzamida (143 mg) on diclorometano (4 ml) se agrega piperazina (172 mg). La 

mezcla se agita durante 17 h, luego se diluye con diclorometano y se extrae con 

20 NaHCO3 ac. sat.. La capa orgÆnica se seca (MgSO4), se filtra y se concentra on 

vaclo. 

El residuo se purifica por HPLC preparativo (MØtodo A). 

25 Rendimiento: 18 mg (como sal TFA). MS-ESL [M+H] = 766.4/768.4; anal. HPLC: 

Rt = 4.87 mm. (mØtodo 2) 
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EjØmplo 33 
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4-[3-Bromo-5-(2-hidroxi-etoxi)-4-(3-metoxi-benciloxi)-fenifl-2-metjl-5-oxo- 7-

propill .4.56,7.8-hexahidro-quinolina-3-carbonitrBo 

(a). 38romo-5-hidroxi-4-(3-metoxi-bencioxi)-benzaJdehJdo 

Una .mezcla de 3-bromo-4,5-dihidroxi-benzaldehldo (1 g), carbonato de lito (314 

mg), cloruro de 3-metoxibencilo (742 p1) y una cantidad cataUtica de yoduro de 

Ł 
10 tetrabutilamonlo en DMF (5 ml) se agita a 600 C durante 17 h. La mezcla se diluye 

con acetato de etilo y se lava con agua. La capa orgÆnlca as seca (M9804), Se 

filtra y se concentra en vaclo. Rendimiento: 1.48 g. MS-ESI: M+H] 337.2/339.2 

(b). 4-E3-Bromo-5-hidroxi-4-(3-metoxi-benciloxi)-fenlll-2-metit-5-oxo-7.DrODjI-

15 1 ,4,5,6.7. 8-hexahidro-auinolfna-3-carbonitrj$o 

Una mezcla de 3-bromo-5-hidroxI4-(3.metoxl-bencHoxl)-benzaldehdo (1.43 g), 3-

aminocrotonitrilo (350 mg) y 5-propilciclohexano-1 ,3-diona (654 mg) en etanol (100 

I ml) se calienta a 80°  C durante 17 h. La mezcla se concentra en vaclo y luego se 

20 purifica por cromatografia en gel de silice en heptano/acetato de etilo 1/0 0/1 

(v/v) como eluyente. 

Rendimiento: 1.31 g. MS-ESI: [M+H]+ = 537.2/539.2 

25 (c). 4-L3-Bromo-5-(2-hidroxi-etoxi-4-(3-metoxi-benciIoxj)-fenjfl-2-metjl-5-oxo-7-

propil I A5,67,8-hexahidro-quinolina-3-carbonjtrj(o 
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Una mezcla do 4-[3-bromo-5-hidroxi-4-(3-metoxi-benciloxi)-fenilj2metjj-5-oxo-7-" 

propil-1 ,4,5,6,7,8hexahldro-qulnol1na-3-carbonitr1lo (100 mg), 2- bromoetanol (16 

pt), yoduro do tetrabutilamonlo (5 mg) y carbonato do potasio (50 mg) en DMF (2 

ml) so agita a 70°  C durante 17 h. La mezcla so diluye con acetato do etilo y se 

5 lava con agua. La capa orgÆnica se seca (MgSO4), so filtra y so concentra en 

vaclo. 

El residuo. se purifica por HPLC preparativo (MØtodo B). 

Rendimiento: 36 mg. MS-ESI: [M+H] = 581.4/583.4; anal. HPLC: Rt = 20.57 
mm.

Ł 
10 (diast.1) Rt = 20.91 mm. (diast.2) (mØtodo 2) 

Ejemplo 34 

4-13-Bromo-4-(3-metoxI.bencIlpxI)-5-(2-metoxl-etoxfl-fenh1-2-metjI.5..oxo- 7-12rophl-

15 1 ,45.6.78-hexahidro-quinolina-3-carbonftrilo 

La alquilacion del compuesto descrito en el ejemplo 33b (100 mg) utilizando 2-

metoxibromoetano (22 p1), carbonato de potasio (50 mg) y yoduro de 

tetrabutitamonlo (5 mg) en DMF (2 ml) so desarrolla do acuerdo con el mØtodo 

20 descrito en el ejemplo 33c. Rendimiento: 48 mg. MS-ESI: [M+H]+ = 595.2/597.2; 

25 

anal. HPLC: Rt = 24.72 mm. (diast.1) Rt = 25.08 mm. (diast.2) (mØtodo 2) 

Ejemplo 35 

hexahidro-ajiinolina-3-carbonitrhlo 
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100 mg del compuesto descnto en el ejemplo 33b se purifica por HPLC 

preparativo (MØtodo B) 

Rendimiento 54 mg MS-ESI [M+H] = 5374/5394, anal HPLC Rt 21.85 min. 

Ł 5 (m6todo2) 

Ejemplo 36 

3-Bromo-5-(3-ciano-2-metil-5-oxo-7-propfl-1 4 56 7.8-hexahidro-gumnolmn-4-,l)- NN-

10 dieti1-2-(łirmdmn-3-mlmetoxm)-bencenosulfonamida  

Ł (a). 3-B.rprnO-5-(3-ciano-2-metil-5-oxo-7-orooil-1 .4.&6.7.8-hexahidro-guinolin-4-

tl)-N, 6 -dietd-2-hsdroxi-bencenosulfonamida 

15 Una mezcla del compuesto descrito en el ejemplo 37b (1.5 g) y dietilamina (3.1 ml) 

en, dioxano.(30 ml) se agita durante 17 h. La mezola se diluye con acetato de etilo 

y se lava con agua. La capa orgØnica se seca (Mg604), se filtra y se concentra en 

vaclo. 

20 Rendimiento 1.43 g MS-ESI [M+H] = 536.2/538.2 

(b). 

mfl-N N-dIetIl-2-(Dmrmdmn-3-Ilrnetoxm)-bencenosulfonammda 

25 Una: mezcla de 3-bromo-5-(3-ciano-2-metil-5-oxo-7-propil-1 ,4,56j,8-hexahidro-

quinolin-4-il)-N,N-dietil-2-hidroxi-bencenosulfonamida (1.43 g), cloruro de 3-picolito 

(689 mg), carbonato de potaslo (774 mg) y yoduro de potaslo (93 mg) en DMF (40 



5 
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ml) se agita a 70°  C durante 2 horas y luego a temperatura ambiente durante 17 h. 

La mezola so diluye con acetato do etilo y so extrae con aqua. La capa organica 

so soca (Mg804), se filtra y se concentra en vaclo. El reslduo se purifica por HPLC 

preparativo (MØtodo A). 

Rendimiento: 991 mg (como sal TFA). MS-E8l: [M+H] = 627.21629.2; anal. HPLC: 

Rt = 17.36 mm. (mØtodo 3) 

Ejemplo 37 

3-Bromo-5-L3-ciano-2-metil-5-oxo-7-proDil-1 .4,5..6.7.8-hexahidro-quinolin-4-ifl- N-

metil-24piridin-3-ilmetoxiI-bencenosulfonamida 

(a). 4-(3-Bromo-4-hidroxi-fenil)-2-metil-5-oxo-7-prooil-t4.5.6.7.8-hexahidro-

15 puinolina-3-carbonitrilo 

Una mezcla do 3-bromo-4-hidroxi-benzaldehldo (13.07 g), 5-propilciclohexano-1 13-

diona (10.02 g) y 3-aminocrotonitrHo (5.34 g) en etanol (165 ml) se agita a 80°  C 

durante 17 h. Un precipitado forrnado quo so recolecta por flltraciOn. El fHtrado se 

20.. concentra en vacio y luego so tritura con acetato do etilo. Los sôlidos  se combinan 

y se secan en vaclo. 

Rendimiento: 20.25 g. MS-ESl: [M+H] =401.2/403.2 

25 (b). cloruro de 3-Bromo-5-(3-ciano-2-metH-5-oxo-7oroDll-1 .4. 5.67.8-hexahldro. 

guinolin-4-il)-2-hidroxi-bencenosulfonilo 
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A 47 mL de Æcido clorosulfOnico, enfriado a -10°  C en un vaso de presióri bajo una 

atmôsfera  de nitrogeno, se agrega leritamente 4-(3-bromo-4-hidroxi-fenil)-2-metil-

5-oxo-7-propil-1 ,4, 5,6,7, 8-hexahidro-quinolina-3-carbonitrIo (20.25 g). La mezcla 

se Is permite alcanzar temperatura amblente. DespuØs de agitaclon durante 17 h, 

5 la mezcla se vierte en 800 mL de hielo molido y se extrae con acetato de etilo. La 

.10 

capa orgÆnica se seca (MgSO4), se filtra y se concentra en vaclo. El residuo se 

tritura con acetato de etilo. Los sólidos se recolectan y se secan en vaclo. 

Rendimiento: 23.7 g. MS-ESI: [M+H] = 499.0/501.0 

(c). 3-Bromo-5-(3-ciano-2-metil-5-oxo-7-prood-1 ,4,5,617,8-hexahidro-ciuinolin-4-

iI)-2-hidroxi-N-metil-bencenosulfonamida 

Durante 30 mm., mono-metilamina se burbujea a travØs de una solución de cloruro 

15 de 3-bromo-5-(3-ciano-2-metll-5-oxo-7-propil-1 ,4,5,6,7,8-hexahidro-quinolin-4-il)-2-

20 

25 

hidroxi- bencenosulfonito (240 mg) en dioxano (5 ml). La mezcla se aita durante 

17 h. La mezcla de reacción se diluye con agua y se extrae con acetato de etilo. 

La capa orgÆnica se sees (MgSO4), se filtra y se concentra en vaclo. El residuo se 

purifica por HPLC preparativo (MØtodo B). 

Rendimiento: 60 mg. MS-ESI: [M+H] = 494.2/494.2 

(d). 3-Bromo-5-(3-ciano-2-metiI-5-oxo-7propil-1 ,4,5,6,7,8-hexahidro-oujnolin-4-

il)_-N-metil-2-(piridin-3-ilmetoxi)-bencenosulfonamida 

Una mezcla de 3-bromo-5-(3-ciano-2-metil-5-oxo-7-propil- 1,4,5,6 ,7,8-hexahidro-

quinolin-4-il)-2-hidroxi-N-metil-bencenosutfonamida (52mg), cloruro de 3-picolilo. 
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HCI (24mg) y carbonato de potaslo (88mg) en DMF (2 ml) se calientan a 70°  C 

durante 2 h, luego a temperatura ambiente durante 17 h. La mezcla de reacción se 

diluye con agua y se extrae con acetato de etilo. La capa orgÆnica se seca 

(MgSO4), se filtra y se concentra en vaclo. El residuo se purifica par HPLC 

5 preparativo (MØtodo A). 

10 

15 

Rendlmiento: 15.5mg (corno sal TFA). MS-ESI: [M+H] 585.2/587.2; anal. HPLC: 

Rt = 8.73 mm. (diast.1) R.= 9.44 mm. (diast.2) (mØtodo 2) 

indicediast.: 10:1 

Ejemplo 38 

4-[3-Bromo-5-hidroxi-4-(airidin-3-itmetoxi)4enill-2-metil-5-oxo-7-propil-1 ,4.5.6.7.8-

hexahidro-ci uinolina-3-carbonitrHo 

(a). 3-Bromo-5-hidroxi-4-(piridin-3-ulmetoxj)-benzaldehldo 

Una mezcla de 3-bromo-4,5-dihidroxi-benzaldehldo (1 g), 3-piridinacarbinol (448 

p1), diisopropi$o azodicarboxilato (DIAD) (908 p1) y trifenilfosfina sopotada par 

20 polimero (1.53 g, 3 mmol/g cargo) en THF (50 ml) se agita bajo una atmôsfera  de 

25 

nitrôgeno  durante 17 h. La mezcla se filtra, se diluye con acetato de etilo y se lava 

con agua. La capa orgØnica se seca (MgSO4), se filtra y se concentra en vaclo. El 

residuo se purifica por cromatografia en gel de silice en heptano/acetato de etilo 

1/0 - 0/1 (v/v) coma eluyente. 

Reridimiento: 330 mg. MS-ESI: [M+H] 308.2/310.2 
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(b). 4-13-Brgmo-5-hidroxi-4-(piridin-3-vhnetoxi)-fenHl-2-metil-5-oxo-7-propil-

I A ,5 .6J, 8-hexahidro-auinolina-3-carbonitrilo 

\&–3 

Una mezela de 3-bromo-5-hidroxl-4-(plridln-3-llmetoxl)-benzaldehldo (165 mg), 3-

5 aminocrotonitrilo (44 mg) y 5-propilciclohexano-1 3-diona (83 mg) en etanol (25 ml) 

se agita a 80°  C durante 17 h. La mezcla was luego se concentra en vaclo, y el 

residuo se recristaliza a partir de acetonitrilo. 

Rendimiento: 105 mg (como sal TFA). MS-ESI: [M4-H]’ = 508.4/510.4; anal. HPLC: 

10 Rt = 7.65 mm. (mØtodo 2) 

Ejomplo 39 

443-Bromo-5-fluorometoxi-4-(piridin-3-ilmetoxi)-fenill-2-metil-5-oxo-7-prołjl-

15 1.4,5 .6,78-hexahidro-quinolina-3-carbonitrilo 

Una mezcla del compuesto descrito en el ejemplo 38b (700 mg), bromo-fluoro-

metano (1557 mg) y carbonato de potasio (761 mg) en DMF (10 ml) en un vaso de 

1 presión se agita durante 20 h. La mezcla se diluye con acetato de etilo y se lava 

20 con agua. La capa orgÆnica se seca (MgSO4), se filtra y se concentra en vaclo. E 

residuo se purificª  por cromatografla en gel de silice en heptano/acetato de etHo 

2/8 (v/v) coma eluyente. 

Rendimiento: 842 mg (coma sal TFA). MS-ESI: [M+H] 540.2/542.2; anal. HPLC: 

25 Rt = 5.84 
mm. (mØtodo 1) 

Indicediast.: 7:1 
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4-E3-Bromo-5-(2.2-difluoro-etoxi-(iridin-3-ilmetoxi)-fenil12metil-5-oxo- 7- 

propil I ,4,5,6.7,8-hexahidro-guinolina-3-carbonitrilo 

Una mezcla del compuesto descnto en el ejemplo 38b (150 mg), 2,2-difluoro-1-

.bromOetano (86 mg), carbonato de potaslo (82 mg) y una cantidad catalitica de 

yoduro de tetrabutilamonlo en DMF (5 ml) se agita a 40°  C durante 17 h. La 

mezcla se diluye con acetato de etilo y se lava con agua. La capa organica se 

10 seca (M9SO4),. Sc filtra y se concentra en vaclo. El residuo se purifica por HPLC 

preparativo (MØtodo A). 

EI 

Rendimiento: 113 mg (como sal TFA). MS-ESI: [M+H]+ = 572.2/574.2; anal. HPLC: 

Rt = 10.99 mm. (mØtodo 2) 

Ejemplo 41 

3-Bromo-5-L3-ciano-2-metil-5-oxc.7-DrooiJ-1 4,5.6.7.8-flexaltidro-auinolirt-4-iD-N. N-

dirnetll-2-(tiazol-4-Umetoxi)-bencenosulfonamida 

(a). 3-Bromo-5-(3-ciano-2-rnetH-5-oxo-7-propil-t4,5,6.7,8-hexahidro-qujnoljn-4-

il)-2-hidroxi-N, N-dfmetil-bencenosulfonamjda 

Durante 30 mm., dimetfiamina se burbujea a travØs de una soluclôn del compuesto 

25 descrito en ci ejemplo 37b (4.1 g) en dioxano (85 ml). La mezcla cc diluye con 

agua y diclorometano. En la capa acuosa, se forma un precipitado voluminoso, 

que se recolecta por filtraciôn  y se seca en vaclo. 
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Rendimiento: 2.19 g. MS-ESI: [M+H]4 = 508.2/510.2 

(b). 3-Bromo-5-(3-clano-2-metil-5-oxo-7-orooll-1 .45..6.7.8-hexahidro-auinoIin-4-

.5 11)-N, N-dimetH2-(tiazoI-4-iImetoxi)bencenosuIfonamida 

Ł Una mezcla do 3-bromo-5-(3-ciano-2-metil-5-oxo-7-propil-1 ,4,5,6,7,8-hexahidro-

quinolin-4-il)-2-hldroxi-N, N-dimetil-bencenosutfonamida (200 mg), carbonato do 

potaslo (109 mg), yoduro de potaslo (5 mg) y 4-clorometfl-tlazol. HCI (71 mg) on 

Ł 
10 DMF 4.5 ml) so calienta a 60°  C durante 6 h. La mezcla se diluye con aqua y se 

extras con acetato do etilo. La capa orgØnica se seca (MgSO4), se filtra y se 

concentra en vaclo. El residuo se purifica por HPLC preparativo (MØtodo B). 

Rendimiento: 110 mg. MS-ESI: [M+H] 605.2/607.2; anal. HPLC: Rt = 19.62 
mm.

15 (metodo 2) 

EjemPlo 42 

3-Bromo-5-(3-ciano-2-rnetil-5-oxo-7-propil-1 ,4.5,6.7.8-hexahidro-quinohn-4-jl)-2-

20 (2.5-dimetil-2H-pirazol-3-iimetoxi)-N.N-djmetil-bencenosujfonamjda 

Ł Una mezcla del compuesto .descrito en el ejemplo 41a (153 mg), carbonato de 

potaslo (125 mg), y 5-clorometll-1 ,3-dimetil-1-pirazot (55 mg) en DMF (1.4 ml) se 

calienta a 60°  C durante 3 h. Ł La mezcla se diluye con IN Æcido clorhdrico y se 

25 extrae con acetato do etilo. La capa orgØnica se seca (MgSO4), se filtra y se 

concentra en vaclo. El residuo so purifica pot HPLC preparativo (MØtodo B), luego 
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se purifica par cromatografla en Oxido de aluminioutilizando acetato de etilo como 

eluyente. 

Rendimiento: 51 mg. MS-ESI: [M+q] 616.2/618.2; anal. HPLC: Rt = 18.40 mm. 

5 (m6todo2) 

Ejemplo 43 

Actividad anonistica de los compuestos en el receptor FSH humano exnresado en 

Ł 
10 cØlulas CHO 

Se ensaya la actividad agonista de los compuestos en el receptor FSH humano en 

cØlulas de Ovarlo de Hamster Chino (CHO). establemente transfectadas con el 

receptor FSH humano y cotransfectadas con elemento (CRE)/promotor sensible 

15 cAMP que dirige la expresiOn de un gen indicador de luciferasa de luciŒmaga. La 

union del compuesto al receptor FSH acoplado a Os resultarÆ en un incremento de 

cAMP, que a su vez inducirÆ una transactivaciOn incrementada de la construcciOn 

indicadora de luciferasa. La actividad luciferasa se cuantifica utilizando un 

contador de luminiscencia. Los compuestos se ensayan en el rango de 

20 concentraciOn 0.1 nM a 10 .iM. Este ensayo se utiliza para determinar el valor 

25 

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. Para esto, se utiliza el software XL/It (Excel version 2.0, 

built 30, ID Business Solutions Limited). 

Los compuestos descritos en todos los ejemplos pecedentes tienen una actividad 

(EC50) de menos de 10 M. Algunos de los compuestos, tal como aquellos de los 



WO 2006/117370 93 PCT/EP2006/061 976 

Ł es R11 4enhlo o R11-heteroarito (C2-5), on donde el grupo fenHo o heteroarllo 

adlcionatmente se sustituye opcionalmente con uno o mØs sustituyentes 

seleccionados de hidroxi, amino, halOgeno, nitro, triflurometito, ciano, aiquilo (Cl-

5 4), alquiltio (C1-4), alcoxi (C1-4), aiquenilo (C2-4), alqUinHo (C2-4); 

R7 es.H, aiquilo (Cl-4); 

R8 as aquiIsu1fonhIo (C1-4), alquilcarbonilo (C1-4), aiquenhtcarbonhlo (C2-4), 

S 
10 Ł. cicloalquhlcarbonilo (C3-6), alcoxicarbonilo (C1-4), alqueniloxicarbonilo (C3-4), 

alcoxi (Cl-4)alquilcarbonHo (Cl-4), alqueniloxi (C34) alquilcarbonilo (C1-4) 

Ł ŁŁ fenilcarbonilo, heteroarilcarbonito (C2-5), fenitalquilcarbonilo (C1-4), heteroarilo 

(C2-5)alquilcarbonilo (C1-4), en donde et anhtlo fenilo o at anhllo heteroaromÆtico se 

sustituye opcionalmente con uno o mile sustituyentes selecclonados de hidroxi, 

15 amino, hatogeno, nitro, trifluorometilo, dana, alquilo (C1-4), aiquenilo (C2-4), 

aiquinilo (C2-4), alcoxi (C1-4), (di)alquilamino (C1-4); 

R9 y se seleccionan independientemente de H, aiquhto (CI -6), cictoatquilo (C3-

Ł Ł 6), cicloalquifo (C3-6)atqufló(C14) y alcoxi (C1-4)alquilo (C2-4); o R9 y R1° se 

20 pueden unir en un anitlo heterochcloalquenflo (C46) 0 Un anlilo heterocicloalquilo 

(C2-6), opcionalmente sustituido con uno 0 mM sustituyentes aiquilo (Cl-4); 

R1’ es H, alcoxicarbonito (C1-6), R12,R13-amino, alquilcarbonilo (C1-6), 

Ł aiquitsulfonhlo (Cl-6), R14-oxi, R14, R15-amino, R14, R1 5-aminocarbonilo, R14, R15-

25 aminosutfonilo; R12 es H, aiquilo (C1-4); 
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4. El derivado de 4-fenil-5-oxo-1,4,5,6,7,8-hexahidroquinolina de acuerdo con 

las reivindicaciones 1-3 en donde R3 es R91R°-aminosuIfoniIo.  

5. El derivado de 4-fenhl-5-oxo-1 4,5,6,7,8-hexahidroquinohna de acuerdo con 

5 la reivindicación 4 en donde R9 y R10 son independientemente (1 -6C)alquilo. 

6. El derivado de 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de acuerdo con 

las reivindicaciones 1-5 en donde R4 es R11-fenilo a R11-heteroarilo (C2-5), en 

donde el grupo fenilo o heteroarilo adicionalmente se sustituye opcionalmente con 

10 un alcoxi (C1-4). 

7. El derivado de 4-fenil-5-oxo-1 ,4,5,6,718-hexahidroquinohna de acuerdo con 

Is reivindicaciôn  6, en donde R11 es H o R12,R13-amino. 

15 8. El derivado de 4-fenil-5-oxo-1,4,5,6,7,8-hexahidroquinolina de acuerdo con 

20 

las reivindicaciones 1-7 en donde Z es CN. 

9. El derivado de 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de acuerdo con 

las reivindicaciones 1-8 en donde X es 0. 

10. El derivado de 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de acuerdo con 

las reivindicaciones 1-9 en donde Y es CH2. 

11. Un derivado 4-fenil-5-oxo-1 ,4,5,6,7,8-hexahidroquinolina de acuerdo con las 

25 reivindicaciones 1-10 para uso en terapia. 
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