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ANEXOS

Comprobante de pago de la tasa de presentacidn de la solicitud.

Documento que acredita Ia existencla y representacién legal cuando el solicitante sea persona jurfldica.
Poderes, sl fuere el caso.

Documento de ceslén del Interventor al solidtante o a su causante.

Declaraciones.

Copla de la solicitud Internacional. (Resumen, descripcién, relvindicaciones, dibujos).

Traducclén de la solicitud Internacional al castellano. (Resumen, descripaién, relvindicaciones, dibujos).

Copla del examen prellminar Internacional efectuado por [a Autoridad Internacional de Examen Preliminar
{IPEA).

Traduccidn del examen preliminar Intemacional efectuado por Ia IPEA.
De ser el caso, copla del contrato de acoeso.

De ser el caso, documento que acredite | licencla o autorizaclén de uso de conocimientos tradicionales de las
comunidades Indigenas.

De ser el caso, certificado de depdsito del material bioldgico.
Arte final 12 x 12.

De ser el caso, Informacién sobre otras solicitudes de patente o tftulos obtenidos en el extranjero por el mismo
ttular o su causante, relaclonadas parcial o totalmente con la Invencién de esta soficitud.

De ser el caso, modificaciones efectuadas a Ia solicitud Intemacional.
Otros. Blisqueda Internacional
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Solicito la concesién de la patente,

C.C.79.782.747 BtA T.P._74.295
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Traduccién oficial del Inglés por Marién Neira Castro, resolucién 2117 del
Ministerio de Justicia de Colombia

APOSTILLA EN PODER DE REPRESENTACION DE
GLAXO GROUP LIMITED

PODER DE REPRESENTACION
Bilinglie inglés- espafiot otorgado en Brentford, Middlesex, Inglaterra el 13 de
agosto de 2003 y firmado por Peter John Giddings, Apoderado y Funcionario
autorizado.

Certificado de Notario De Pinna en espafiol firmado por James Kerr Milligan

APOSTILLA
(Convencién de 1a Haya del § de octubre de 1861)
1. Pais: Reino Unido de Gran Bretafia e Irlanda del Norte
- Este documento PGblico
2. ha sido firmado por James Kerr M1111g n
Quien ejerce funciones de Notario pubitco
Lleva el sello del Notario piblico

CERTIFICADO
5. En Londres
6. ET 14 agosto 2003
7. Por el Secretario de Estado Principal de su Majestad para Asuntos
exteriores y de 1a Mancomunidad

8. No. G229474
8. Gran Sello de 1a Oficina de Asuntos exteriores y de 1a Mancomunidad
10. Firma legible de J. Garbrah- Por al Secretario de Estado

representa el pais.

Es traduccin fisl del inglds, con copla archivo para coafromtacide. Bogetd 21 B

MARLEN NEIRA CASTR:
Troduclor e Intérpreie Ol
Inglés - Espaitol - Ingle
Regolucidn No. 2117 del 7 O



.. DE PINNA
g._ ) . -

Yo, el infrascrito JAMES KERR MILLIGAN, Notario.PGblico de 1a Ciudad de
Londres, Inglaterra, por la Autoridad Real debidamente admitido y juramentado,

CERTIFICO:

QUE es auténtica la firma suscrita al pie del adjunto Poder, por ser del pufio y letra
del Sefior Don PETER JOHN GIDDINGS, cuya identidad me consta, Apoderado de
la Sociedad inglesa denominada “GLAXO GROUP LIMITED”, Sociedad
legalmente constituida y existente de acuerdo con las leyes de Inglaterra, e inscrita
en la Oficina de Registro de Sociedades bajo el nimero 806879, con domicilio social

en Glaxo Wellcome House, Berkeley Avenue, Greenford, Middlesex UB6 ONN,
Inglaterra;

QUE el citado Sefior Don PETER JOHN GIDDINGS esté debiday suficientemente
autorizado para firmar documentos de esta clase en nombre y representacién de

dicha Sociedad en virtud de un Poder otorgado por la referida Sociedad fechado 8 de
julio de 2002.

Y QUE los objetos para los cuales se otorgd dicho Poder se encuentran dentro de los
d objetos o actividades de la citada Sociedad, de acuerdo con la Escritura Constitutiva
‘ y los Estatutos Sociales, los cuales he tenido a la vista.

PARA QUE CONSTE donde y como eonvor.lga y fuere necesario expido el
B resents Certificado que firmo y sello en dicha Ciudad de Londres, el dia de hoy

- codeagostodala.ﬁodmmiltres.

JAMES EERR MILLIGAN
Notario Piablico de Londrescdhglaterra
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APOSTILLE
(Hague Convention of 5 October 1961 / Convention de La Haye du 5 octobre 1961)
UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

1. Country: United Kingdom of Great Britain and Northern Ireland
Pays: Royaume-Uni de Grande-Bretagne et d’Irlande du Nord

This public document / Le présent acte public

2. Has been signed by James Kerr Milligan

a ét€ signé par
3. Acting in the capacity of Notary Pablic

agissant en qualité de
4. DBears the seal/stamp of  The Sald Notary Public

est revétu du sceaw'timbre de

Centified/Attesté

5. atLondon/a Londres 6. the/le 14 August 2003

7. by Her Majesty’s Principal Secretary of State for Foreign and Commonwealth Affairs /
per le Secrétaire d’Etat Principal de Sa Majesté sux Affaires Btrangéres et du Commonwealth,

8.  Number/sous No G229474

9. Stamp: 10. Signature; J. Garbrah

For the Secresary of Siate / Pour la Secrétaire d'Eiai

-

RIS to'e used in a country which is not party to the Hague Convention of 5 October 1961,
igShould be presented to the consular section of the mission representing that country.
A
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1
Power of Attorne Poder
fa. The undersigned, El susctito,
g - Glaxo Group Limited
: domiciled in domiciliado en
Glaxo Wellcome House, Berkeley Avenue, Greenford, Middlesex UB6 ONN, GB
by means of these presents hereby grants to Carles  por medio del presente otorga a Carlos R
R. Olarte, J. Ian Raisbeck and Ana Olarte, J. Ian Raisbeck y Ana Maria
Maria Frieri full and sufficient Power of Frieri poder especial, amplio y suficiente para
Attorney 1o file, prosecute, obtain, defend and presentar, tramitar, obtener, defender y hacer
R enforce any and all of the company's Patents, respetar todas y cualquicra de Patentes, Modelos
g Utllity Models and Industrial Designs in the de Utllidad y Disefios Industriales de la
T Republic of Colombia, to which end it empowers compaliia en la Repiblica de Colombia, a cuyo
. them to take all steps necessary before any efecto los faculta para dar todos los pasos
£ administrative or judicial authority of any class for necesarios ante cualquier autoridad administrativa
the objects stated, to file petitions, appeals, replies o judicial de cualquier jerarquia para cumplir con
axd oppositions, pay taxes and annuities, request lo encomendado, elevar solicitudes, apelaciones,
testimonies, receive documents and securities, respuestas y oposiciones, pagar impuestos y

sbandon applications and collect refunds. Sufficient  amualidades, solicitar testimonios, recibir
power is hereby granted to receive notifications on documentos y valores, desistir y percibir. Se
behalf of the Company, to confer powers on those . concede poder bastante para recibir notificaciones

who are 10 represent the company judicially and a nombre de la compaiifa, otorgar poderes a

extrajudicislly, to answer in court in the matter of all  quienes vayan a representar a la compafiia judicial

claims and demands that may bo presented in y extrajudicialmente, responder en juicio a todas

connection with the objects stated, giving them Ias reclamaciones o0 demandas que por motivo de

likewise power to substitute these presents and lo encomendado ge presenteren, dindoles

revoke such substitutions. asimismo facultad para sustituir el presente y
revocer dichag sustituciones.

SiélllturdFinna:

Peter John GID: as Attorney and Authoriseg
Date/Fecha: 13 August 2003

City,Country/Ciudad,Pais: Brentford, Middlesex, England
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{54) Ttke: SUBSTITUTED DIKETOPIPERAZINES AS OXYTOCIN ANTAGONISTS

(37) Abntract: A method of treating or proventing diseases or conditions
mediated through the action of oxytocin which comprises

administering to
2 mammal in need thareof of an effective amount of a compound of the far-
mmula (Dand/or a phyniologically accoptable dertvative tharoof, whercdn tho
subutituents have the meaning given in the description. Disclosed aru nlso
novel componnds of fannula {T) and processes for their proparation.
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SUBSTITUTED DIXETOPIPERAZINES AS OXYTOCIN ANTAGONISTE

This invention relates to the use of a class of diketopiperazine derivatives as potent and
selective antagonists of oxytocin, to novel compounds within that class and to processes
for their preparation.

USP5817751 describes combinatorial and solid phase methods for the synthesis of
diverse diketopiperazine derivatives and the use of these methods to create libraries of
& tiketoui e derivatives.

W099/47549 describes diketopiperazine derivetives including 3-benzyi-2,5
diketopiperazine derivatives as inhibitors of fructose 1,6-bisphospate (FBPase).
'W099/38844 describes a mothod for preparing N-{alipbatic or aromatic) carbonyl]-2-
aminpacetemide compounds and their cyclisation to give inter alia diketopiperazine

WO99/37304 describes oxaheterocyely] compounds including oxapiperazinyl compounds
that are inhibitors of Factor Xa.

The hormone oxytocin is potent contractor of the uterus and is used for the induction or
mgnmhﬁmofhbm.ﬂsptbndmﬁtyofm'heoxymcinmepmm
ligﬂiﬁcmﬂyby)loofolddwingpmgnmymdpeabinhbom(pn-mrmmdtm).
Pre-term birtha/labour (between 24 and 37 weeks) causes about 60% of infant
mmhﬁtylmmbiditymdthusamomdwhinhhhibﬂ:thnutnimwﬁomofmhch
e.g.oxytodnnnﬂsmﬁm.shmﬂdbemofnlforthnplwmﬂonorwnudofpwm

We have found a class of diketopiperazine derivatives which exhibit a particolarly useful
level of activity as selective antagonists at the oxytocin receptar.
Thppmmtinwnﬁmﬂ:mnmﬁhodofuaﬁngmprwmﬁngdismuotemdiﬁm

medimdihmughﬂuacﬁonofmdnwhicheompﬁmadminilmﬁnsblmmﬂin
need thereof of an effective amount of a compound of the formula (T)

Rs

Ry /l\ﬂ/&
HN

Ry
o
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and/or a physiologically acceptable derivative thereof, wherein:
R;rq:rumbuyl(C;ddlwlmnS—?membuedcychllkylgmupopﬁmﬂymbsﬁhmd
udihomurmmehydroxylmupswhichiaﬁmdmmopﬁomﬂysubsﬁhmdbmme
ring;

Rg represents Cj.salkyl (optionally substituted by a Cy.zalkoxy, C;.alklthio, di(Cyzalkyl)
amino or a C3.¢ cycloalkyl group) or Cscycloalkyl, or 5-6 membered hetarocyclic group
mhininsnsinglehntuommsdmdﬁomo.SorN,whichnihogmmmuniua
hydrogen atom or a methyl or ethyl group;
R;Mopﬁmﬂlymbsﬁhﬂdphmyl.nSorﬁmmbuedhetﬂo'nylmpma
ﬂuedbicynﬁcﬂngnymmhﬂng%mﬂngbuswbichnuybeacnbocydic
gmlporitmnyeomhupm3mmdwbdﬁom0.8mdemofthefuud
rings is benzene;

Ry represents OH or OC;.4 alkyl (optionally substituted with C)alkylcarbonyloxy) or
NRsRg;

R ropresents hydrogen, C;.¢alkyl (optionally substituted with C;.alkexy) or Cs.

Rg represents hydrogen, Cyalkoxy, Cs.cycloalkyl, Cy4alkyl [optionally substituted with
cane or more groups selected from, carboxyl, Calkylsulphonyl, or C4alkoxycarbonyl],
Cyaﬂqi[opﬁomﬂymblﬁhﬂedﬁthmmmmsdwhdﬁomhﬂogm.hydrw,
Cialkoxy or NRyR; wherein Ry and Ry independentty represent hydrogen or C;4alkyl or
my&ﬂu&mtheﬁtogmmmwﬁchﬂ:ﬂymmchedmﬁnmﬁ-?mmbued
smmdwrhgwhhhmemhmnddiﬁmﬂhmmgdeﬂedﬁmo.
SorN(mdwhinhhmMiegmupmybuubuﬁmdbylmSmuhctedﬁm
Cy.s8lkyl, hydroxy, Cy.3 alkoxy (optionally substituted by C y5cycloalkyl or optionally
subtituted phenyl), C s¢cycloalkyl or NR.Ry wherein R, and Ry each independently
represent & group selected from C 1.5alkyl (optionally substituted by C 3.5 cycloalkyl or
wﬁmﬂbsubﬁmdphml)mcuwdm&yb]m&m;phmylmbﬂmyl
m(opﬁmnﬂysuhﬁhmdbymmmmﬁhmwubmzylmqw)mm

opﬁmaﬂymbsﬁuuedheunuylmﬂhﬁgmupmaheuouylmmcncydulkylm ;

the group CH;CONRsR 1o wherein R, represents hydrogen or Cy4alkyl, Ry represents
hydmgm,C:ﬂkylopﬁmlﬂysnbsﬁhﬂndbynSmsmmhuedhmumrylmupoer,
R;undﬂ:nniimgenntnmtnwhichthayatedhchndtogeﬂnfomnSmeaed
mmdhuwyuﬁcﬂngmdwhﬂ&nﬁeﬁmmbﬂedhmwcmmmh
an edditional heteroatom selested from oxygen, sulphur or nitrogen end the additional
nitrogun:tomdthuemiuahydmgmmuraclmlorCIMlmmorR;
andR;togeihuwiihthaniﬂosmutomtowhichﬁqmaﬂmhedfomnSb?
manbereduﬁumdhutﬂ'ocyuhcnngwhmhhmwyclnmlyconmnmaddmm
hoteroatom selected from oxygen, sulphur end nitrogen and wherein the sulphur stom
may be in an oxidised form e.g. SO, and the additionsl nitrogen atom either carries a
hydrogen atom or a C;.4alkyl or a C;4alkanoyl group or & Cyalkylsulphonyl group or &
C1. alkoxyC;.4 alkyl [mdwhiuhhclﬂocydicgmuplmlybembaﬁhmdbymurmme
hdogmummswnmldmwdﬂomcmdkyl.hydlmiy,om.cucyclodkylmm

2
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wherein R, and R; each independently represent a group selectad from C 1aalkyl
(optionally substituted by C 3.6 cycloalkyl or optionally substituted phenyl ) or C 3.5
cycloalkyl].

The invention also provides novel compounds of formula (T). A particularly useful class
of novel compounds of formula (T) ere those wherein R, is 2-indanyl optionally
substituted by hydroxyl and mare particularly a 2-indanyl group and Ry, Rs and R4 have
the meanings defined above and/or physiologically acceptable derivatives thereof. A
further useful class of novel compounds of formula (T) are those wherein R, is a 2-
phenethyl and Rz, R3 and R4 have the meanings defined above and/or physiologically

Mmmpo\mdsoffomh(neminntlmatﬂmamduymmmy.nmdythc
carbon atoms carrying the substituents R;, Rzand Rj respestively and it is to be
understood that formula (T) includes all possible starcoisomers and mixtures thereof. The
mbs&hmkamlyudstinmﬂ:mmmmﬁcfommditismbenﬂmdmbod
that formula (I includes all possible tautomeric forms and mixtures thereof.

mmpomdsoffummmwhmulﬂnomdﬂ:emkl,h,&or& conteins
a basic or acidic grouping may form salts with physiologically acceptable acids or bases
and reference to compounds of formula () herein includes such salts.

Asuudhuoin.thetmns“phyﬁdogicdlymephﬂnduiwﬁw”or"phmwﬁuﬂy
mupmﬂedaﬁvnﬁvp”,mmmphmmﬁuﬂymﬂenltMm'm
ag.utnrurcubmﬂz.onaltormhlhofnchapmdmg.ofaeompoundoffomuh(l),
whichupmadminimaﬁmbﬂmndpimhmhleofmviding(dhecﬂymhdimﬂy)
aeompomdofﬁuunula(l).ormwﬂvemeubolitoormnidmﬂmwtmad
phmncenﬁeallynouphbledaiwﬁmmmumdmlm.

Asuledhﬂein.ihetum“pmdms'mmnoompomdwhichiuomu‘wduﬁﬁinthe
body, e.g. by hydrotysis in the blood, into its active form that has medical effects.
Pharmaceutically acceptabie prodrugs are described in T. Higuchi and V. Stella, Prodrugs
as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, and in Edward B.
Roehe.ei.BimwuaihleCuﬁthnguign.AmmimnPhummnﬁulAnodnﬁm
mdPerumn,l%?,bothofwhiehmimmmdhnainbym&tmEﬁm
maybeacﬁveinihﬁiromﬁghtmdlmhehydrolynbhmdorhvtweondiﬁminﬁn
bmman body. Suitable pharmaceutically acceptable in vivo hydrolysable ester groups
include those which break down readily in the human body to leave the parent acid or its
salt. Examples of such esters include alkyl and 1-(acetyloxy)ethyl esters.
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The term alkyl as e group or part of a group refers to a straight or branched alkyl group
o.g. methyl, ethyl, propyl, isopropyl, n-butyl, 1-methylpropyl, 2-methylpropyl, t-butyl,
pentyl or hexyl.

The term C 3.4 cycloalkyl as  group or part of a group includes cyclopropyl, cyclobutyl,
cyclopentyl end cyclahexyl groups. The term Cy.scycloalkyl also includes cycloheptyi.

The term halogen refers to fluorine, chlarine, bromine or iodine.

Unless otharwise specified the term optionally substituted phenyl refers to a phenyl group
whlnhmnyhesubsﬁhﬂndbylto3mbsﬁhmﬂwhichmybemmeordiﬁumtmd
selected from halogen, hydroxy, C.alkyt (optionally substituted by 1-3 halogen atomsor
N'R,R..[whﬁm'nR.inhydmgmurC“nlkyLR.ishydmgm.CuﬂkyLorR.de.
mgﬂhuwiﬂnhnniuogmmmwhiahﬂmymmnhedtnfomaStonﬂnbuad
ﬁng.whiuhﬁnghmmdmdmyemﬁnmlddiﬁmdhﬁuomldemdﬁm
nitrogen, oxygen or sulphur]), C;4 alkylsulphonyl, carboxyl, C4 alkoxycarbonyl, di(C;.
salkyl)aminocarbonyloxy, C;alkoxy (optionally substituted by 1-3 halogen atoms,
amino, Cy alkylamino or di-(C;alky]) amino), phenyl (optionally substituted by
halogen or alkylaminosulphonyl), Cj-alkoxy, NR.R, [wherein R, is hydrogen or Cr4
alkyl.R..iahydmgm,C;..ulkyl.cualhnoylorcualkylnﬂphowlorn.mdl!.
topﬂ:nrﬁﬂ;ﬂnni&omatomtowhiehtbeymaﬂmbdhﬁ:maSh?mﬂnbued
ring, which ring is saturated and may be substituted by hydroxyl or 1 ar 2 Cyalkyl
gmupnormybeqﬁm—fusedmadimulmﬁngormnycominmaddiﬁmdhmm
selected from nitrogen, oxygen or sulphur and may be substituted by 1 ar 2 Cyalkyl
groups, or which ring is unsaturated and contains 1-3 additional nitrogen atoms], a 5 or 6
membered heteroaryl group, an optionally N-substituted aminocarbonyl or
mﬁmmﬂphmylm(whueintbtubsﬁuunnmybelorzcudhdm)ma
dihydroxyboryl group).

The teem 5 membered heteroaryl refers to a 5§ membered ring which contuins a
heterostom selected from oxygen, sulphur or nitrogen and which may also contain from 1
to 3 additionsl nitrogen atoms and which groups mey be substituted by 1 or more groups
selected from halogen, triflucromethyl, C;4 alkyl , cycloalkyl, heteroaryl, saturated
Mﬁqulmwdmsmmlmimhﬂe
fureny}, thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, imidazolyl, pyrazolyl,
mmdiudyLﬂ:i:dimlyLuimlylmt:mmlyimdﬂmehnnocydumybemhaﬁmhd
as described above.

The term 6-membered heteroaryl group refers to a 6-membered unsaturated ring wirich
contains from 1 to 3 nitrogen atoms and which may be substituted by 1 to 3 Cy4 alkyl
groups, or trifluoromethyl, or alkoxy groups. Examples of such groups include pyridyl,
drylovridyl trift thylpyridyl, pyrimidiny! and triazinyl,
4
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When R; isa 5 or 6 membered heteroeryl group this is linked to the rest of the molecule
via a carbon atom in the ring.

When R; ia a fused bicyclic carbocyclic ring system this mey be for example & nsphthyl,
tetrahydronaphthyl, indanyl or indenyl group.

‘When Rj is a fused bicylic system containing up to 3 heteroatoms which may be the same
ar different, this is conveniently a 6,5 or 6,6 ring system wherein the heterocycle may be
pnﬁﬂlymmdortoguthﬂvﬁththebmﬂngmwhichitis-ﬁmedwfuma
heteroaryl group and the heterocycle may be substitited b_ylemnelectedﬁom
Cunﬂqiorhﬂogmorhnlodkylmdormaycnminnmrbuwlmmm&
goupmaybeﬁnkedtoﬂwnstoﬂhomolwulevhucubonminthnbmﬁngwl
carbon atom in the heterocyclic group.

%m&haﬁ:sedﬁ,ﬁhﬁmylmﬂmhshorhscouﬁmﬁnmltani&ogm
mmsmdmmplﬂdmhhemlmimludeqﬁmﬁml.isoqﬁmﬁwL
phthalazinyl, cinnolinyl, quinazolinyl, quinoxalinyl, 1,2,3 benzotriazinyl or 1,2,4

When R; is & 6,5 bicyclic heteroaryl group the § membered heterocycle containa a hetero
atom selocted from O, S or N and may in addition also contain a further 1 or 2 nitrogen
atoms and the heterooyclic ring may also be substituted by 1 or 2 C;4 alkyl or halogen or
hﬂoalkylandmmywnlﬁnneubmylmﬁmplﬂofnch&Sbicycﬁchﬁ:oqd
groups inchude benzofuranyl, benzothienyl, indolyl, benzo-oxadiazolyl,
bmtﬁndiamlyLbum—mmlymemﬂilmlyl,bmminﬁimlymemimlyL
bmﬁmidmlyLindamlylmbmmuimlylmdmmuplmlybemblﬁmMas
described sbove.

m&hnﬁ.ﬁmﬁswwmmhmhm
saturated, this may contain 1 or 2 heteroatoms selected from O, S or N, Examples of such
groups include indolinyl, isoindolinyl, dihydrobenzafurenyl, dihydrobenzothienyl, 1,3-
benzodioxalyl, benzopyrrolyl, 1,3-benzodithiolyl 1,4-benzodioxanyl, phthalyl,
thiophlhdchhommyluuhmmmylmdthegmpsmybemhsﬁumdbymmmm
halogen ar Ci4 alkyl groups, haloalkyl, or may contain & carboryl group.

Whmkahafusadbicydichmouylﬁnhdﬁufhebmmeﬂnglhﬂdnﬂ:mmblo
examples of such & group include 6-quinolinyl, 4-isoindolinyl, 4-(N-methyl-isoindolinyl,
bundmidmlyl.bmmﬁimlymeﬁnnyl.moﬁimymezinﬁdmlyl
bepzoxazolyl, 2 metiyl-benzo-oxazolyl, benzothiadiazolyl, benzotriazolyl end 1-methyl -
benzotriazolyl.
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Whm&huﬁwdbicycﬁchemlmlhbdﬁlthehmlﬁngﬂﬂsmnybe
for exemple a 2-benzofuranyl, 2-benzothienyl or 2-N-methylindolyl group .
WhmR;hnG.ﬁmGjhemynﬁcmwhudnhhnmydeisprﬁdlymmd
ﬁilhmvaﬁmﬂyﬁnhdﬁaﬁebmmnﬂngﬁudnandmihbhmluindude
dihydrobenzofuran, dihydrobenzopyrrole, 1,3-benzodioxolyl, 2,2-difluoro-1,3-
benzodioxolyl, and 1,4-benzodioxanyl.

WhmR;iuuubsﬁumdphmylgwupihnnidmeonwnimﬂycmiufrmltns
snblﬁmmuwhichmaybathemeordiﬂumtnlnmdﬁnmﬂuoﬁm.chloﬁm.lmmim
Cyaalkyl(methyl), Cy.shaloalkyl (trifiuoromethyl), C.salkoxy (methoxy, ethaxy),
haloalkoxy (triflucromethoxy), sminoethoxy e.g. dimethylaminoethoxy, C.
salkoxycarbonyl, carboxy, hydroxy, phemyl or phenyl (substituted by balogen ar
nﬂqumimsulphonyl),NR.R;[whﬂan.ishydmgmorCudkyldeuhcmdkyL
C;.salkunoyl, Cy-alkylsulphonyl, C;alkylaminocarbonyl] or NReR;, ropresents a
pyrrolidino or piperidino ring, which ring may be substituted by a C)zalkyl, hydroxyl or a
2}13-ﬁmm=mmmwummhoﬁnomnpipuﬁnomwhich
groups may be substituted by 1 ar 2 Cy.aalkyl groups or NRRy represents 8 5 or6
mmbuadhetumrylmmnhiningﬂomlh4nitogmdnms(nnhunl-
imidazolyl, 1,2-pyrazolyl, 1,2,3-triazolyl or 1,2,4-trinzolyl substitutent), C;.
saliylsulphonyl, Cy.salkylaminocarbonyl, C-salkylaminosulphonyl, dihydroxyboryl or 8
Sursmnmbuadmmhemuylmcominingﬁmlm4nimgmmmsmdwhinh
islinkedtoﬂ:ephmylgmupvinncubmmmintheheuonylm(ﬁnummpls
pyﬂdprytmlyl.imidnmlylo:mlS-yLwhichhetuwylgmupsmyh
substituted by 1 or more Cj alkyl groups.

Exemples of suiteble R3 groups wherein R3 is optionally substituted phenyl include
phenyl, halophenyl such es 2-flucropbenyl, 3-fluorophenyl, 4-fluorophenyl, 4-
chlorophenyl, 3-chlorophenyl, 2-chlorophenyl, 4-bromophenyl, 2,3-diflucrophenyl, 3,4-
diffuorophenyl, 2,4-diflucrophenyl, 3,5-difluorophenyl, 2,5-diflucrophenyl, 2-chloro-4-
fluorophenyl, 2,4-dichlorophenyl, 3,4-dichlorophemyl, 2 fluoro-4-bramophextyl, 4-chlaro-
3-fluorophenyl 2,3,4-trifluorophenyl 2,4,5-trifluorophenyl or 2,4,6-trifluorophenyl, 2-
fluoro-4,5-dimethoxyphenyl, 3-fluoro-4-methoxyphenyl, 4-fluoro-3-methoxyphenyl, 2-
fluoro-4 methoxyphenyl, 2- fluoro-4 hydroxypheayl, 2-flucro-4-
dimethylaminomethylphenyl, 2-fluoro-4-hydroxymethylphenyl, 3-fluoro-4-(4-
marpholino)phenyl, 3-fluoro-4-carboxymethyloxyphenyl, 3-fluoro-4-t-
butyloxycarbonyimethyloxyphenyl, 3-fluoro-4-dimethylaminocarbonyloxyphenyl, 3-
chloro-4 triflucromethoxyphenyl, 2,3-diffuoro-4-methyl-phenyi, 4-
triflucromethoxyphenyl, 4-triflucromethyiphenyl, 4-hydroxyphenyi, 4-methoxyphenyl, 4-
methoxycarbonylphenyl, 3-methoxycarboryphenyl, 4-methylsulphomylphenyl, 4-
methylaminocarbonylphenyl, 4- aminocarbonylphenyl, 4-methylaminosulphonyiphenyl,
3.(3-pyrazyolyl)phenyl, 4-(3-pyrazolylpheayl, 4-(4-pyrazolylphenyl, 4-(3-
pyridyl)pbenyl, 4-(2-pyridylphenyl), 4-(2-imidezolyl)phenyl, 3-(2-imidazolyl)phenyl, 4-
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(1-t-butyl-tetrazol-5-yDphenyl, 4-methylaminophenyl, 4-dimethylaminophenyl, 4-
diothylaminophenyl, 4-acetylaminophenyl, 3-acetylaminophenyl, 4-hydroxy-3-
acetylaminophenyl, 4-methylsniphonylaminophesyl, 4-N-methylpiperazinophenyl, 4-N-
?yno]idinophmyl. 2-fluoro-4-(4-morpholino)phenyl, 4-(4-morpholino)phenyl, 4-(4-
hydroxypiperidino)phenyl, 2-fluoro-4-(4-hydroxypiperidino)phenyl, 3-(1-
pyrazolyl)phenyl, 4-(1-pyrazolyl)phenyl, , 4(1-3,5 di-t-butylpyrazolyl)phenyl, 3-(1-
imidazolyDphenyl, 4-(1-imidazolyl)phenyl, 4-(1-1,2,4-triazolyl)phenyl, 4(1-1,2,3-
triazolyl)phenyl, 4-(2-4,-t-butylthiazolyl)phenyl, 4-(5- 2-t-butyltetrazolyl)phenyl, 4-(4
spiro-1,3-dioxolanyl)piperidinophentyl, 4-(4-fluorophenyl)phenyl, 4-(4-
ethylaminosulphonylphenyl)phenyl, 4-dimethylaminoethoxyphenyl or 3«
dihydroxyboryl)phenyl.

When Rj isa 5 or 6 membered heteroaryl group suitable examples of such groups include
2-furanyl, 3-thienyl, 3-furenyl, 2-thienyl, 4-bromo-2-thienyl, 5-bromo-2-thienyl, 5-
chloro-2-thienyl, 3-fluoro-5-methyl-2-thienyi, 5-flucro-2-thienyl, 5-methyl-2-thienyl, 5-
methyl-2-furanyl, 5-bromo-2-furanyl, 4,5-dimethyl-2-furenyl, 2,3-dimethyl-5-thienyl, 5-
triflnoromethyl-2-furanyl, 2-furanyl-4-carboxylic acid methylamide, 2-furanyl-5-
carboxylic acid methylamide, 2-pyridyl, 6-methyl-2-pyridyl, 6-methyl-3-pyridyl, 6-
hydroxy-3-pyridyl, 6-methoxy-3-pyridyl, 6-trifiuoromethyl-3-pyridyl, 3-pyridyi, 4-
pysidyl, 3,5-pyrimidinyl, 2-thiazolyl, 4-oxazolyl, 4-thiszolyl, 2-methyl-4-oxazolyl, 2-
ethyl-4-oxazolyl; 2-cyclopropyl-4-oxazolyl, 2-trifluoromethyl-4-oxazolyl, 2,5-dimethyl- -
4-oxazolyl, 4-thiazolyl, 2-methyl-4-thiszolyl, 2-triftuoromethyl-4-thiazolyl, 2-
trifluoromethyl-5-thiazolyl, 4-isoxazolyl, 1-methyl-4-pyrazolyl, 1,3-dimethyl-5-
pyrazolyl, 5-(2-pyridyl)-2-thienyl, 2-(4-marpholino)-5-thiazolyl or 2-(4-methyl-1-
piperazino)-5-thiazolyl.

When R; ismopﬁomﬂyaubsﬁtutedﬁmdhicyulicﬂngmmmpluofmihble
groups include 2,3-dilydro-1-benzofuran-5-yl, 1,3-benzodioxol-5-yl, 1H-1,2,3-
benzotriazol-5-yl, 2,3-dihydro-1,4-benzodioxin-6-y1, 2,2-diftuaro-1,3-benzndioxol-5-yl,
1,3-benzothiazol-6-yl, 1-methyl-1H-1,2,3-benzotriazol-5-y1, 1-methyl-1H-1,2,3-
benzotriazol-6-yl, 1,2,3-benzothiadiazol-6-yl, 2-methyl-1 ,3-benzoxazol-5-yl, 2-methyl-
1,3-benzoxazol-6-yl, 1-benzofuran-5-y], 1-methyl-1H-lindol-5-yl, 1-benzothien-5-yl, 1-
benzofiran-6-yl, 1H-indol-6-yl, 1-methyl-1H-benzimidazol-6-y1, 1-methyl-1H-
benzimidazol-5-yl, 3-methyl-1,2-benznisoxazol-5-yl, 2-fluoro-1-benzofuran-5-yi, 1H-
indol-5-yl, 2-mefhyl-1H-benzofuren-5-yl, 1H-indazol-5-yl, 1H-indazol-6-y1, 1-
benzofuran-2-yl or 1-methyl-1H-benzimidazol-2-yl.

thnthngmupklilaSJmmberedcydm]kylgmupwhichisﬁuedtomopﬁmdly
substituted benzene ring the optional substituents may be from 1 to 3 groups which may
be the same or different end selected from halogen, alkyl, alkoxy, hydroxy,
trifluoromethyl, nitro, carboxyl, alkoxycarbony] or carboxemido.

7



10

15

30

35

K

When the group R, is aralky] the aryl moiety is pheny! optionally substituted by 1 to 3
groups which may be the sams or different and selected from halogen, aikyl, alkoxy,
hydroxy, trifiuoromethyl, nitro, carboxyl, alkexycarbonyl or carboxamido.

Examples of suitsble R, groups include phenethyl or indanyl optionally substituted by
hydroxyl e.g. 2-indany}, 1-hydroxy -2-indanyl, 5-hydroxy —2-indanyl.

Examples of suitable Ra groups include Cs4alkyl e.g. isopropyl, 1-methylpropyl or 2-
methylpropyl ,C 3.6 cycloalkyl e.g cyclopentyl.

Conveniently R4 is hydroxy , C 1.4 alkoxy ¢.g- methoxy, propoxy; t-butoxy , 1-
acetyloxyethoxy or NRsRg.

Aprefureddmofeompomdsoffumﬂa(bm;ﬂmnwhﬂdnhmmdmxym
the group NRsR¢ or more preferably NRsR¢

A further preferred class of compounds is represented by formula (1a)

“‘#}T"

l,R-‘

(12)
wherein the groups Ry, Ry Rj and R4 have the meanings defined for formula (1 }]
Conveniently R; is a group selected from 2-phensthyl or 2-indanyl optionally substituted
by hydroxyl and more particularly 2-indanyl, Conveniently R; is 8 group selected from
isopropyl, 1-methyl propyl, 2-methylpropyl or cyclopentyl and maore preferably R is &
group selected from 1-methylpropyl, ar 2-methyipropyl.

Convﬁmﬂy&hagoupseleﬂodﬁomphmﬂhﬂophmylmchuz-ﬂmphmyLS- .
fiuorophenyl, 4-fluorophenyl, 4-chlorophenyl, 3-chlorophenyl, 2-chlorophenyl, 4-
bromophenyl, 2,3-difluorophenyl, 3,4-diflnorophenyl, 2,4-diffuorophenyl, 3,5-
diffuorophenyl, 2,5-difluorophenyl, 2-chloro-4-fluorophenyl, 2,4-dichlorophenyl, 34-
dichlorophemyl, 2 fluoro-4-bromophenyl, 4-chloro-3-fluoropheayl 2,3, 4-trifluorophenyl
2,4,5-trifluorophenyl or 2,4,6-trifluorophenyl, 2-fluoro-4,5-dimethoxyphenyl, 3-fluoro-4-
methoxyphenyl, 4-fluoro-3-methoxyphenyl, 2-fluoro-4 methoxyphenyl, 2- fluoro-4
hydroxypheny}, 2-flucro-4-dimethylaminometirylphenyl, 2-fleoro-4-
hydroxymethylphenyl, 3-fluoro-4-(4-morpholino)phenyl, 3-fluaro-4-
carboxymethyloxyphenyl, 3-fluoro-4-t-butyloxycarbomylmethyloxyphenyl, 3-fluoro-4-
dimethylaminocarbomyloxyphenyl, 3-chloro-4 triflucromethoxyphenyl, 2,3-difluoro-4-
methyl-phenryl, 4-triffucromethoxyphenyl, 4-triflucromethylphenyl, 4-hydroxyphenyl, 4-
8



10

15

30

35

WO 03053443 PCT/EPO2/14823

methoxyphenyl, 4-methoxycarbonylphenyl, 3-methoxycarbonyphenyl, 4~
methylsulphonylphenyl, 4-methylaminocarbomylphenyl, 4- aminocarbonyiphenyl, 4-
methylaminosulphanylphenyl, 3-(3-pyrazyolyl)phenyl, 4-(3-pyrezolyl)phenyl, 4-(4-
pyrazolyDphenyl, 4-(3-pyridyl)phenyl, 4-(2-pyridylphenyl), 4-(2-imidezolyDphenyl, 3-(2-
imidazolyl)phenyl, 4-(1-t-butyl-tetrazol-5-yl)phenyl, 4-methylaminophenyl, 4-
dimethylaminophenyl, 4-diethylaminophenyl, 4-acetylaminophenyl, 3-
acetylaminophenyl, 4-hydroxy-3-acetylaminopbenyl, 4-methylsulphonylaminophenyl, 4-
N-methylpiperazinophenyl, 4-N-pyrrolidinophenyl, 2-fluoro-4-(4-morpholinc)phenyl, 4-
(4-morpholino)phenyl, 4-(4-hydroxypiperidino)phenyl, 2-fiuoro-4-(4- @
hydroxypiperidino)phenyl, 3-(1-pyrazolyl)phenyl, 4-(1-pyrazolyl)phenyl, , 4-(1-3,5 di-t-
butylpyrazolyl)pheny], 3-(1-imidazotyl)phenyl, 4-(1-imidezolyl)pbenyl, 4-(1-1,2,4-

" triszolyl)phenyl, 4-(1-1,2,3-triazolyl)phenyl, 4-(2-4,-+-butylthiazolyl)phenyl, 4-(5-2--

butytetrazotyl)phenyl, 4-(4 spiro-1,3-dicxolanyl)piperidinophenyl, 4-(4-
fluorophenyl)phenyl, 4-(4-cthylaminosulphonyliphenyl)phenyl, 4-
dimeﬂﬂlminneﬂ:mqphmyl}-(cﬁhydrm:yboryl)phmﬂ 2-furanyl, 3-thienyl, 3-firanyl,
2-thienyl, 4-bromo-2-thienyl, 5-bromo-2-thienyl, 5-chloro-2-thienyl, 3-fluoro-5-methy}-
2-thienyl, S-methyl-2-thienyl, 5-methyl-2-furanyl, 5-bromo-2-furanyl, 4 5-dimethyl-2-

furanyl, S-trifiuoromethyl-2-franyl, 2-firranyl-4-carboxylic acid methylamids, 2-furanyl-

5-carboxylic acid methylemida, 2-pyridyl, 6-methyl-2-pyridyl, 6-methyl-3-pyridyl, 6-
methoxy-3-pyridyl, 6-hydroxy-3-pyridyl, G-trifivoromethyl-3-pyridyl, 3-pyridyl, 4-
pyridyl, 3,5-pyrimidinyl, 2-thiazolyl, , 2-methyl-4-oxazolyl, 2-ethyl-4-oxazolyl, 2-
cyclopropyl-4-oxazolyl, 2-trifluorometiryl-4-oxazolyl, 2,5-dimethyl-4-oxazolyl, 4-
thiazolyl, 2-methyl-4-thiazolyl, 2-trifluoromethyl-4-thiazolyl, 2-trifluoromethyl-5-
thiazolyl, 1-methyl-4-pyrazolyl, 1,3-dimethyl-5-pyrezolyl, 5-(2-pyridyl)-2-thienyl, 2,3-
dihydro-1-benzofuran-5-yl, 1,3-benzodioxol-5-yl, 1H-1,2,3-benzotriazol-5-yi, 2,3-
dihydro-1,4-benzodioxin-6-yl, 2,2-difluoro-1,3-benzodioxol-5-yl, 1 3-benzothiazol-6-yl,
1-methyl-1H-1,2,3-benzotriazol-5-yl, 1-methyi-1H-1 ,2,3-benzotriazol-6-y1, 1,2,3-
benzothindiazol-6-yl, 2-methyl-1,3-benzoxazol-5-yl, 2-methyl-1,3-benzoxazol-6-yl, 1-
benzofiran-5-yl, 1-methy-1H-lindol-5-yl, 1-benzothien-5-yl, 1-benzofuran-6-yi, 1H-
indol-6-yl, 1-metiryl-1H-benzimidazol-6-yl, 1-methryl-1H-benzimidazol-5-yl, 3-methyl-
1,2-benzoisoxazol-5-yl, 2-flucro-1-benzofuran-5-yl, 1H-indol-5-y1, 2-methyl-1H-
benzofiran-5-yl, 1H-indazol-5-yl, 1H-indazol-6-yl, 1-benzofuran-2-yl or 1-methyl-1H-
benzimidazol-2-yl.

Conveniently the group Rg is hydrogen, C;.alkyl e.g. methyl ar CialkoxyCysalkyl o.8.
z-mwmhlmmmm&omclﬂkmngmﬁm, C.
«alkyl e.g. methyl, n-propyl, isopropyl ar t-bntyl, C1.4 allcyl substituted by 1 to 3 halogen
atoms e.g. 2,2,2-trifluoroethyl or 2-flucroethyl, Cy4aikyl gubstitoted by alkoxycarbomyi or
carboxyl e.g. methoxycarbonylmethyi or carboxymethyl, alkyl substituted by alkoxy o.g
methoxyethyl, 2,2-dimethoxyethyl, alky] substituted by hydroxy e.g. hydroxyethyl or
alkyl sobstituted by dialkylamino e.g. dimethylaminoetryl, 2-benzyloxyphenyl,
dimethoxybenzyl, optionally substituted heteroarylmethyl e.g. 2-pyridylmethyl, 3-
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pyridylmethy), 4-pyridylmetbyl, 3-methylimidazolylmethyl, heteroaryl such as thiszolyl
e.g. 2-1,3-thiezolyl, alkyl substituted by NR;Ry [wherein NR,R; form & 6-membered
heterocyclic ring (e.g. piperidinoethyl or morpholinoethyl)], cycloalkyl e.g. cyclopropyl
or cyclohexyl, or NRsR¢ represents, azetidino, 3-hydroxyazetidino, 3-methoxyezetidino,
pyrrolidino, piperidino, 4-dimethylaminopiperidino, 4-methyl 1,4-diazepan-1-yl,
motpholino, an optionally substituted piperezino ring e.g. N-methylpiperazino,N-
methanesulphonylpiperazino, N-2-methoxyethylpiperazino, thiomorpholino or the
gsulphoxide or sulphons thereof.

A preferred class of compounds of the invention are thoss of formula (1a) wherein R,is 2-

indenyl, Rz is a group selected from 1-methylpropyl or 2-methylpropyl and R, is hydroxy
and/or more particularly the group NRsRs.

A further preferred class of compounds of the invention are those of formula (1a) wherein

Rs is a group sclected from hydrogen, C;4alkyl e.g. methyl or C,4atkoxyC;4alkyl e.g. 2-
methoxyethyl end R; is a group selected from hydrogen, C;.4alkoxy e.g. methoxy, C;.
4alkyl e.g. methyl, n-propyl, isopropyi or t-butyl, C;4 alkyl substituted by 1 to 3 halogen

stoms ¢.g. 2,2 2-trifluoroethyl or 2-fluaroethyl, C;4alkyl substituted by alkoxycarbonyl or

carboxyl e.g. methoxycarbonylmethyl or carboxymsthyl, alkyl substitated by alkoxy e.g
methoxyethyl, 2,2-dimethoxyethyl, alkyl substituted by hydroxy e.g. hydroxyethyl or
alkyl substituted by dialkylamino e.g. dimethylaminoethyl, 2-benzyloxyphenyl,
dimethoxybenzyl, optionally substituted heteroarylmethyl e.g. 2-pyridylmethyl, 3-
pyridylmethyl, 4-pyridylmethyl, 3-methylimidazolylmethyl, heteroaryl such as thiazatyl
.. 2-1,3-thiazolyl, alkyl substituted by NR;Rg [wherein NR;7Rs form a 6-membered
heterocyelic ring (e.g. piperidinoethyl or morpbolinoethyl)], cycloalkyl e.g. cyclopropyl
or cyclohexyl, or NRsR reprosents, azetidino, 3-hydroxyazetidino, 3-methoxyazstidino,
pyrrolidino, piperidino, 4-dimethylsminopiperidino, 4-methyl 1,4-diazepan-1-yl,

- morpholino, an optionally substituted piperezino ring e.g. N-methylpiperazino, N-

methanesulphonylpiperazino, N-2-methoxyethylpiperazino, thiomerpholino or the
sulphoxide or sulphone thereof.

A yet further preferred class of compounds of the invention are those of formula (1s)
wherein R; is a group selected from phenyl, halophenyl such as 2-fluorophenyl, 3-
fluorophenyl, 4-flucrophenyl, 4-chlorophenyl, 3-chlorophenyl, 2-chlorophenyl, 4-
bromophenyl, 2,3-difluorophenyl, 3,4-diflucrophenyl, 2,4-diflucrophenyl, 3,5~
difluorophenyl, 2,5-difluorophenyl, 2-chloro-4-fluorophenyl, 2,4-dichlorophenyi, 3,4-
dichlorophenyl, 2 fluoro-4-bromophenyl, 4-chloro-3-fluoropheayl 2,3,4-triflnorophenyl
2,4,5-trifluorophenyi or 2,4,6-triflucropbenyl, 2-flucro-4,5-dimethoxyphenyl, 3-fluoro-4-
methoxyphenyl, 4-fluoro-3-methoxyphenyl, 2-fluoro-4 methoxyphenyl, 2~ fiuoro-4
hydroxypheayl, 2-fluoro-4-dimethylaminomethylphenyl, 2-flucro-4-
hydroxymethylphenyl, 3-fluoro-4-(4-morpholino)phenyl, 3-fluoro-4-
carboxymethyloxyphenyl, 3-fluoro-4-t-butyloxycarbonylmethyloxyphenyl, 3-fluoro-4-
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dimethylaminocarbonyloxyphenyl, 3-chloro~4 trifroromethoxyphenyl, 2,3-difluoro-4-
methyl-pheny}, 4-trifluoromethoxyphenyl, 4-triflucromethyiphenyl, 4-hydroxyphenyl, 4-
methoxyphenyl, 4-methoxycarbonylphenyl, 3-methoxycarbonyphenyl, 4-
methylsulphonylphenyl, 4-methylaminocarbonylpheayl, 4- aminocarbonylphenyl, 4-
methylaminosulpbonylphenryl, 3-(3-pyrazyolyphenyl, 4-(3-pyrazolyl)phenyl, 4-(4-
pyrazolyDphenyl, 4-(3-pyridyl)phenyl, 4-(2-pyridylphenyl), 4-(2-imidazolyl)phemyl, 3-(2-
imidazolyT)phenyl, 4-(1-t-butyl-tetrazol-5-yl)phenyl, 4-methylaminophenyl, 4-
dimethylaminophenyl, 4-diethylaminophenyl, 4-acetylaminophenyl, 3-
acetylaminophenyl, 4-hydroxy-3-acetylaminophenyl, 4-methylsiphonyleminophenyl, 4-
N-methylpiperazinophenyl, 4 N-pyrrolidinophenyl, 2-fluoro-4-(4-morpholino)phenyl, 4-
(4-morpholino)phenyl, 4-(4-hydroxypiperidino)phenyl, 2-fluoro-4-(4-
hydroxypiperidino)phenyl, 3-(1-pyrezoly})phenyl, 4-(1-pyrazolyDphenyl, , 4(1-3,5 di-t-
butylpyrazolyl)phenyl, 3-(1-imidazolyl)phanyl, 4-(1-imidazolyl)phenyl, 4-(1-1,2,4-
triazolyl)phenyl, 4-(1-1,2,3-triazolyl)phenyl, 4-(2-4,-t-butylthiezolyl)phenyl, 4-(5-2-t-
butyltetrazolyl)phenyl, 4-(4 spiro-1,3-dioxolanyl)piperidinophenyl, 4-(4-
fluorophenylphenyl, 4-(4-cthylaminosulphonyiphenyl)phanyl, 4-
dimethylaminoethoxyphenyl,3-(dihydroxyboryl)phemyl, 2-furanyl, 3-thienyl, 3-furemyl,
2-thienyl, 4-bromo-2-thienyl, 5-bromo-2-thienyl, S-chloro-2-thienyl, 3-fluoro-5-methyl-
2-thienyl, 5-methyl-2-thienyl, 5-methyl-2-furanyl, 5-bromo-2-furanyl, 4,5-dimethyl-2-
furanyl, 5-triflnoromethyl-2-furanyl, 2-furanyl-4-carboxylic acid methylamide, 2-furanyl-
5-carboxylic acid methylamids, 2-pyridyl, 6-methyl-2-pyridyl, 6-methyl-3-pyridyl, 6-
methoxy-3-pyridyl, 6-hydroxy-3-pyridyl, 6-trifinoromethyl-3-pyridyl, 3-pyridyl, 4-
pyridyl, 3,5-pyrimidinyl, 2-thiazolyl, , 2-methyl-4-oxazolyl, 2-ethyl-4-oxazolyl, 2-
cyclopropyl-4-oxazolyl, 2-riftucromethyl-4-oxazolyl, 2,5-dimethyl-4-oxazolyl, 4-
thiazolyl, 2-methyl-4-thiazolyi, 2-trifluoromethyl-4-thiazolyl, 2-trifluorometiyl-5-
thiazolyl, 1-methyl-4-pyrazolyl, 1,3-dimethyl-5-pyrazolyl, 5-(2-pyridyl)-2-thiemyl, 2,3-
dihydro-1-benzofuran-5-yl, 1,3-benzodioxol-5-yl, 1H-1,2,3-benzotriazol-5-yl, 2,3-
dibydro-1,4-benzodiondn-6-yl, 2,2-diftuoro-1,3-benzodioxol-5-yl, 1,3-benzothiazol-6-yl,
1-methyl-1H-1,2,3-benzotriazol-5-yl, 1-methyl-1H-1,2,3-benzotriazol-6-yl, 12,3-
benzothiadiazol-6-yl, 2-methyl-1,3-benzoxazol-5-yl, 2-methyl-1 3-benzoxazol-6-yl, 1-
benzofuran-S-yl, 1-methy-1H-lindol-5-yl, 1-benzothien-5-y1, 1-benzofizran-6-yl, 1H-
indol-6-yl, 1-methyl-1H-benzimidazol-6-yl, 1-methyl-1H-benzimidazo)-5-yl, 3-methyl-
1,2-benzoisoxazol-5-yl, 2-fluoro-1-benzofuran-5-yl, 1H-indol-5-yl, 2-msthyl-1H-
‘benzofuran-5-yl, 1H-indezol-5-yl, 1H-indezol-6-yl, 1-benzofuran-2-yl or 1-methyl-1H-
benzimidazol-2-yl.

Patticular preferred compounds of the invention include:

(2R)-2~(2,4-diftucrophenyl)-2-[(3R,6R)-3 -(2,3-dihydro-1H-inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-yi]-N,N-dimethylethanamide
(2R)-2~(4-fluoropheayl)-2-{(3R,6R)-3-(2,3-dilrydro-1 H-inden-2-yl)-6-isobutyl-2,5-

II [ ] L] -l-m-NN ll Ii l Ii - I
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(2R)-2-(4-flvorophenyl)-2-{(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-yl}- morpholinamide
(2R)-2-(4-fluoropheny)-2-[(3R,6R)-3<(2,3-dihydro-1 H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yl}-N-isopropylethanamide.
(2R)-N-(tert-butyl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-y])-6-isobutyl-2,5-
dioxopiperazin-1-yl]-2-[4-(4-hydroxypiperidin-1-y))phenyl]Jethanamide.
(2R)-2-{(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-[(1R)-1-methylpropyi]-2,5-
dioxopiperazin-1-y1}-2-(2-fluoro-4-morpholin-4-ylphenyl)-N-isopropylethanamids.
(2R)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-dioxopiperazin-1-yl}-2-
(4~Anorophenyl)-N-(2,2,2-triflucroethyl)ethanamide.
(2R)-2-(2,4-diftluorophenyl)-2-[(3R,6R)-3-(2,3-ditydro-1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yI)-N-isopropylethanamide.
mnmwl-mmwmylyz-mn.msmmm-mz-m+
-2,5-dioxopiperazin-1-yl]ethanamide.
mm.mehmlyz-[on.msa.mmlﬂ-mz-yl)+mw
dioxopiperazin-1-y{]-N-methylethanamide
(2R)-2-(2,4-difluorophenyl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yljethanamide
(R,6R)-1-[(1R)-1-(2,4-difluarophenyl)-2-morpholin-4-yi-2-oxoethyl}-3-(2,3-dihydro-
1H-inden-2-yI)-6-isobutylpiperazine-2,5-dione
(3R,6R)-1-[(1R)-1-(2,4-diffuoropheny])-2-(3-hydroxyszetidin-1-yl)-2-oxoetiryl]-3-(2,3-
dihydro-1H-inden-2-yl1)-6-isobutylpiperezine-2,5-dions
(3R,6R)-1-[(1R)-2-azetidin-1-yl-1-(2,4-difluorophanyl)-2-oxoethyi]-3-(2,3-dihydro-1H-
inden-2-y1)-6-isobutylpiperazine-2,5-dione
(2R)-2-(2,4-diflucrophemyl)-2-[(3R,6R)-3-(2,3-dilydro-1H-inden-2-yi)-6-isobutyl-2,5
dioxopiperazin-1-yi]-N-(2-hydroxyetiryl)-N-methylethanamide
(2R)-2-(2,4-difluorophenyl)-2-{(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-isobuty-2,5-
dioxopiperazin-1-y1]-N-methyl-N-[2-(methylsulfonyl)ethyl]ethanamide
(ZR)-2-(2,4-difluoropheny1)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-y1]-N-methyl-N<(2,2,2-triffvoroethyl)etbanemide
(2R)-2(2,A-difluarophenyl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5
dioxopiperazin-1-yi}-N-methyl-N-(pyridin-2-ylmethyl)ethanamide
(3R,6R)-1-{(1R)-1-(2,4-diftucrophenyl)-2-[4-(methylsulfonyl)piperazin-1-yl}-2-
axoethyl}-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutylpiperazine-2,5-dione
(2R)-2-(2,4-diffucrophenyl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyi-2,5-
dioxopiperazin-1-y1}-N-methoxy-N-methylethanamide
(2R)-(24-difluorophenyl) [(3R,6R)-3-(2,3-dikydro-1H-inden-2-y1)-6-isobutyl-2,5
dioxopiperazin-1-yI]ethanoic acid
methyl (2R)-(2,4-difluorophenyl)[(3R,6R)-3-(2,3-dhydro-1H-inden-2-y1)-6-isobutyl-2,5
dioxopiperazin-1-yljethanoate
propyl (2R)2,4-diftuorophenyf)[(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-lsobutyl-2,
dioxopiperazin-1-yljethanoate
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1-(acetyloxy)ethyl (2R)-(2,4-diffucropheny)[(3R,6R)-3+(2,3~dihydro-1H-inden-2-y1)-6-
isobutyl-2,5-dioxopiperazin-1-yljethanoate
(ZR)-N-(text-butyl)-2-(2,4-diflucrophenyl)-2-{(3R,6R)-3-(2,3-dihydro-1H-inden-2-yi)-6-
[(1R)-1-methylpropyl}-2,5-dioxopiperazin-1-yl}ethanamide
(2R)-N-(text-butyl)-2-(2,4-diftuorophenyl)-2-{(3R,6R)-3-(2,3~dihydro-1H-inden-2-y1)-6-
[(1S)-1-methylpropyl]-2,5-dioxopiperezin-1-yl} ethanemide
(3R,6R)-l—[(1R}l{2,+diﬂumopbml}2-mmphoﬁn+yl—2—mmeﬂwﬂ-3-(2,3—dihy&o—
1H-inden-2-yi)-6-[(18)-1-methylpropyllpiperazine-2,5-dione.
(3R,6R)-1-[(1R)-1-(2,4-diflucrophenyl)-2-morpholin-4- -2~oxoethyl}-3-(2,3-dibydro-
1H-inden-2-yI)-6-[(1R)-1-methylpropyllpiperazine-2,5-dione. -
(3R,6R)-1-{(1R)-1-(2,4-difluoropheny)-2-(3-finoroazetidin-1-yl)-2-oxoethyl]-3-(2,3-
dihydro-1H-inden-2-yl)-6-isobutylpiperazine-2,5-dione.
(2R)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-dioxopiperazin-1-yl]-N-
isopropyl-2-[5-(trifluoromethyl)-2-furyl]ethenamide.
(78)-2-[(31!.61{)-3—(2.3-dlhydm-lH-inden-z-yl)-G-uob\nyl-z,S-dmoplpumn -1-yl}-N-
isopropyl-2-(5-methylthicn-2-yl)ethanamide.
(ZR)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-isobutyl-2,5-dioxopiperazin-1-y1]-
N N-dimethyl-2-{5-(trifluoromethyl)-2-furyl]ethanamide.
(2R)-2{(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-dioxopiperazin-1-yi}-
'N,N-dimethyl-2-(2-methy}-1,3-oxazol-4-yDethananide.
(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-isobutyl- -1-[(1R)-1-(2-methyl-1,3-oxazol-4-yl)-
2-morpholin-4-yl-2-oxoethyl]piperazine-2,5-dione.
(28)-2-[(31!,6R)—3-(2,3-dﬂ1ydro—1H-mdm—2-yl)-6-inobmyl-2.5-dioxopiparuin-l-yi]-N,N-
dimethyl-2<(5-methylthien-2-yl)ethanamide

(25)-2-[(3R, 6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-isobuty}-2,5-dioxopiperazin-1-y1}-2-(3-

fluoro-5-methylthien-2-yi)}-N,N-dimethylothanamide
(2R)-2~(1-benzofuran-5-yl)-2-[(3R,6R)-3-(2,3-dihydro-1H-i inden-2-yl)-6-isobutyl-2,5-
dicxopiperazin-1-yi]-N-isopropylethanamide.
(2R)-2(1,2,3-benzothiadiazol-6-yI)-N-{text-butyl)-2-[OR,6R)-3-(2,3-dihydro-1H-inden-
2-y1)-6-isobutyl-2,5-dioxopiperazin-1-yi]ethanamide.
(2R)-2-(2,3-dihydro-1-benzofuran-5-yD)-2-{3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-
isobutyl-2,5-dioxopiperezin-1-yl]-N-isopropylethanemide.
(2R)-2~(1,3-benzodioxol-5-y1)-N-(text-butyl)-2-[(3R,6R)-3-(2,3-dihydro- -1H-inden-2-y1)-
6-isobutyl-2,5-dioxopiperezin-1-yl]ethanamide.
(2R)-2-(benzofuran-5-yl)-2-[(3R,6R)-3-(2,3-dibydro-1H-inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-yi]-N,N-dimethylethanamide.
(2R)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-dioxopiperazin-1-yi}-
N,N-dimethyi-2-(2-methyl-1-benzoforan-5-yl)ethanamide.
(2R)-2-[(3R,6R)-3«(2,3-dihydro-1H-inden inden-2-y1)-6-isobutyl-2,5-dioxopiperazin-1-yl}- N-
isopropyl-2-(2-methyl-1-benzofuran-5-ylethanamide.
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(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-1-[(1R)-1-(2-methyl-1-benzofuran-5-
y1)-2-marpholin-4-yl-2-oxoethyl]piperazin-2,5-dione.
(2R)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-dioxopiperazin-1-y1]-2-
(2-flucro-1-benzofuran-5-yl)-N,N-dimethylethanamide.
(2R)-2-[(3R.6R)-3«2,3-dihydro-1H-inden-2-yI)-6-isobutyl-2,5-dioxopiperazin-1-yi}-2-
(2-fluoro-1-benzofuran-5-y1)-N-isopropylethanamide.
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yI)-1-[(1R)-1-(2-fiuoro-1-benzofiman-5-y1)-2-
morpholin-4-yl-2-oxoetiryl]-6-isobutylpiperazina-2,5-dione.
(2R)-2-[(3R,6R)-3<2,3-dihydro-1H-inden-2-yI)-6-isobutyl-2,5-dioxopiperazin-1-yi]-2-
(1H-indol-6-y[)-N N-dimethylethanamide.

(2R)-2(1-benzothien-5-yl) -2-{(3R,6R)-3-(2,3-dihydro-1H-inden-2-yI)-6-isobutyl-2,5-
dioxopiperazin-1-yl]-N,N-dimethylethanamide.

The ability of the compounds of formula (T) to inhibit the actions of oxytocin may be
determined using a variety of conventional procedures.

Thus, compounds of formula (T) have & high effinity for the oxytocin receptors on the
uterus of rats and humans and this mey be determined using conventional procedure. For
pleﬂ:uﬁnityfurtheoxybdnmephnmiheﬂﬂuumnybedmimdbyﬁc
procedure of Pettibone et al, Drog Dovelopment Rescarch 30. 129-142 (1993). The
mpolnﬂsoftheinvmﬁmﬂmuhibhhighaﬁnityatﬂmhmmmﬁnmmin
receptor in CHO cells and this may be conveniently demonstrated using the procedure
described by Wyatt et al. Bioorganic & Medicinal Chemistry Letters, 2001 (11) p1301-
1305.

mmpomdnofﬁnmvmmmﬁaeﬁmmuﬁ:lmthemormhmof
diseases and/or conditions mediated through the action of oxytocin. Examples of such
diseases and/or conditions include pre-term labour, dysmenomhea and endometriosis.

lhseompomdamayalsobomwﬁﬂmdehyhbmrpﬁortoelwﬁwmswﬁmur
transfer of the patient to & tertiary care centre. The compounds of the invention may also
be useful for improving fertility rates in animals, e.g. farm animals.

The invention therefors provides for the use of 8 compound of formula () and/or
phyﬁologiuﬂyaceephbhnluﬁ:rminﬂulpymdlnpnﬁmﬂnmumeﬁdmfw
entagonising the effects of oxytocin upon the oxytocin receptor.

The invention also provides for the use of a compound of formula (T) and/or a

physiologically accoptable salt thereof for the menufacture of a medicament for
aniagonising the effects of oxytocin on the oxytocin receptor. \

14



10

15

30

35

WO 03053443 PCT/EP02/14823

According to a further aspect, the invention also provides for a method for antagonising
the effects of oxytocin upon the oxytocin receptor, compriging administering to a patient
in need thereof an antagonistic amount of a compound of formula (I) and/ora
physiologically acceptable salt thereof.

It will be appreciated by those skilled in the art that reference herein to treatment extends
to prophylactics as well as the treatment of established diseases or symptoma.

It will further be appreciated that the amount of a compound of the invention required for
use in treatment will vary with the nature of the condition being treated, the route of
administration and the age and the condition of the patient and will be ultimately at the
discretion of the attendant physician. In general however doses employed for adult

human trestment will typically be in the renge of 2 to 800mg per day, dependent 1upon the
route of administration.

Thus for parenteral administration a daily dose will typically be in the range
2 to 50mg, preferably 5 to 25mg per day. For oral administration a daily dose will
typically be within the range 10 to 800mg, e.g. 20 to 150 mg per day.

The desired dose may conrveniently be presented in & single dose or as divided doses
administered st appropriate intervals, for examplo as two, three, four or mare sub-doses
per day.

While it is possible that, for use in therapy, 2 compound of the invention may be
administered as the raw chemical, it is preferable to present the active ingredient as &
pharmaceutical formulation.

The invention thus further provides & pharmaceutical formulation comprising a
mmpotmdofﬁ:mulaa)uraphmmuhuﬂympubhmhorm-mmetnbohmﬂy
labile esters thereof together with one or more pharmaceutically acceptable carriers
thereof and, optionally, other therspeutic and/or prophylactic ingredients. The carriex(s)
muﬂbehwephbldhﬂrmeofbohgwmpaﬁhlnﬁﬁﬂwuﬂuingmdimhofﬂm
formulation and not deleterious to the recipient thereof.

The compositions of the invention include those in a form especially formulatad for oral,
mmmﬁmummmmm

Tablets and capsules for oral administration may contain conventional excipients such as
binding agents, for example, syrup, acacia, gelatin, sorbitol, tragacanth, mucilage of
starch or polyvinylpyrrolidone; fillers, for example, lactose, sugar, microcystailine
cellulose, maize-starch, calcium phosphate or sorbitol; lubricants, for example,
mdmm.mmmwyﬂﬁmeﬂycdmﬁﬁmwu.m
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example, potato starch or sodivm starch glycollate, or wetting agents such a8 sodium
Iauryl sulphate. The tablets may be coated according to methoda well known in the art.
Oral liquid preparations may be in the form of, for example, aqueous or oily suspensions,
solutions emulsions, syrups or elixirs, or may be presented as a dry product for
constitution with water or other suitable vehicle before use, Such liquid preparstions may
contain conventional additives such as suspending agents, for example, sorbitol syrup,
methyl cellulose, glucose/sugar syrup, gelatin, hydroxyethylcelinlose, carboxymethyl
cellulose, aluminium stearate gel or hydrogenated edible fats; emulsifying agents, for
example, lecithin, sorbitan mono-oleate or acacia; non-aqueous vehicles (which may
include edible oils), for example, almond oil, fractionated cooconut oil, oily esters,
propylene glycol or ethyl alcohol; solubilizers such as surfactants for example
polysorbates or other agents such as cyclodextrins; and preservatives, for example,
methyl or propyl p-hydroxybenzoates or ascorbic acid. The compoaitions may also be
formulated as suppositories, e.g. containing conventional suppository bases such as cocoa
butter or other glycerides.

For buccal administration the composition may take the form of tablets or lozenges
formulated in conventional manner.

The composition according to the invention mey be formulated for parenteral
administration by injection or continuous infosion. Formuletions for injection may be
prosented in unit dose form in ampoules, or in multi-dose containers with an added
preservative. The compositions may teke such forms as suspensions, solutions, or
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as
suspending, stabilising and/or dispersing agents. Alternatively the active ingredient may
be in powder form for constitution with a suitable vehicle, e.g. sterile, pyrogen-free water,
before use.

The compositions according to the invention may contain between 0.1-99% of the active
ingredient, conveniently from 30-95% for tablets end capsules and 3-50% for liquid
preparations.

Compounds of formula (f) wherein R is the group NRsR; may be prepared by cyclisetion
ofﬂmcompmmdofformﬂn(ll)

R:I:jl NR;R,

CO.R,, m
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whudn&.&uﬂhhnwthememingsd:ﬁmdinﬁmmuhmkuhhydmmmdku
is a Cysalkyl group( e.g. methyl) in a suitable solvent such as an alkanol e.g. methanol
andlmZ,Zﬂ-hiﬂumeﬂ:moLdimuamh:hmthaeofuuhﬂohydmmbone.g.
dichlaromethane. '

Thaeompomdoffomuh(ﬂ)whudnkuhhydmgmismmienﬂyprqmedin-aim
bytuﬁngaeompomdofﬁ:rmuh@l)whndnkuismmidhbﬂeniuogmlmucﬁng
gmupdenilhyd:omurC|.;ﬂkyl.wiﬂ1mnddinns|ﬂublasolvmtfollnwedby
treatment with a hydrohalic acid and msthanol if Ry3 in the starting material is hydrogen,
and then addition of a suitsble base e.g. triethylamine or by treating a compound of
fomdn(ﬂ)whmdnkuismhydmmlyublenitogmprmﬁnggwpmdmgisq-
salkyl in a svitable solvent such as methanol or 2,2,2-trifluoroethancl with hydrogen in
the presence of a suitable catalyst e.g. palladium on carbon.

Examples of suitable nitrogen protecting groups Ry; include alkmxycarboayl e.g. t-
butyloxycarbonyl or an optianslly substituted benzyloxycarbonyl group.

When R is C;salkyl this is conveniently ethyl or more particularly methyl.
Empluofuuihbleaddlindudaminmladdlmmhuhydmhﬂienidu.g.
hydmehlmicanidormpmiclcidssunhutiﬂmmﬁcmid.m:ucﬁmis
eommleuﬂyurﬂedominnmlvmtnrhul&dimmmanmole.g.mﬂ:molorn
mixture thereof, or halohydrocarbon e.g. dichloromethane.

Theeompomdsofﬁrmuh(ﬂ)m:ybe-pmpnedbymcﬁmofﬂwmindmhydﬁde(m
R,\fﬁ.oo,co,n,,
NHR,,
)

whﬂainklmdkuhmﬂmmuningldeﬁnedlbmmdwhnu?nkuisacusmigm«
brmhedchainulkyLopﬁmﬂlymblﬁtmdphmylmbmzylgmup.ﬁthﬂnmine(N)

Rs

Bag

Re
0

wherein Ra, Ry, Ry and Rg have the meanings defined above, and R, is hydrogen.
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The reaction is preferably carried out in an aprotic solvent such as an other e.g.
tetrahydrofuran or & tertiary amide such es N, N-dimethylformamide or a mixture thereof.
The compounds of formula (IIT) may be prepared by treating the N-protected amino acid
L))

I:"\

?H-OO,H
NHR,,
v

wherein R, and R;; have the meanings defined above with the corresponding haloformate
(VI; R13COzX wherein R;3 has the meaning defined in formula (1IT) and X is halogen ¢.g.
chlorine, or bromine) in the presence of a suitable tertiary organic amine e.g. N-
methylmorpholine and in an aprotic solvent e.g. an ether snch as tetrahrydrofuran ora
hydrocarbon e.g. toluene,

The amine (IV) wherein R is hydrogen may be prepared treating the amino acid (VII)
RyO,CCH(R)INH,
(viny

wharein Rj has the meanings defined above and R; is hydrogen with the aldelyde (VIIL
R3CHO wherein Ry has the meaning defined in formmla (T)) in & suitable solvent such as
an alkanol e.g. methanol followed by reaction with the isonitrile (IX; RgN=C wherein Rs
has the meanings defined in formula I other then hydrogen). Alternatively, the
compounds of formula () wherein Ry, Ra and Ry have the meanings given in formula (T)
and Ry; is a nitrogen protecting groop and R); is a carboxyl protecting group may be
prepared by reacting the amino acid derivative (VIF) wherein R has the meaning given in
formula (T) end R is a carboxyl protecting group with the aldehyde (VIIT) wherein R,
has the mesning given in formula () in a solvent such as an alkanol ¢.g. methanol or

2,2 2-trifluoroethanol followed by the sequential addition of the amino acid (V) wherein
R, has the meenings given in formula (T) and Ry, is & carboxyl protecting group and the
igonitrile (IX) wherein Rg has the meanings given in formula (f).

Compmd:offumuﬂa(ﬂ)whudnknincunlkylmmyﬂmbepmpuedby
reacting the carboxylic acid (X) or an activated derivative theroof
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R,\ XL
NHR“ }R'

COsRy

wherein Ry, Rz, R; end R;; have the meanings defined above and R;2 is a C;.3alkyl group,
with the amine NHRsRg wherein Ry and R have the meanings defined in formula (T).
Examples of a suitable activated derivative of the carboxylic acid (X) include those
commonly used in peptide synthesis e.g. that derived from reaction of benzotriazol-1-
yloxytri-pyrrolidinophosphonium hexafivorophosphate in the presence of a suitable
amine such as disopropylsthrylamine.

The carboxylic acid (X) may be prepared from the comresponding compound of formula
(I) wherein Ry ropresents hydrogen and Rs represents the 2-hydroxyphenyl by reaction
with carbonyldiimidazole or thiocarbonyldimidazole in a suitable solvent such as
dichloromethane and subsequent reaction of the product thus formed with aqueous
acetons.

Compounds of formula (I) wherein R reprosents 2-hydroxyphenyl are conveniently
prepared by catalytic hydrogenolysis (e.g. Pd/Hs) of the corresponding compound
wherein Rg is a 2-benyloxyphenyl group.

In a further aspect of the invention compounds of fornmla (T) as defined above may bo
converted into other compounds of formmla (I). Thus compounds of fornmla (T) wherein
R, is hydroxyl maybe prepared from a compound of formula (I) wherein Ryis the group
N&&m&uhy&ogm&n}hy&mphmylemmmwhwldumdm
atbmmbmyldumdamlemambluolvmumhudmhlomcﬂammdmbuqmm
reaction of the product thus formed with aqueous acetons.

Compounds of formula (T) wherein Ry is hydrogen and Rs is 2-hydroxphenyl may be
from the corresponding compound of formuls (T) wherein Rs is a 2-benyloxyphenyl group
by hydrogenolysis using hydrogen and a paliadium catalyst.

Compounds of formula (T) wherein Ry ia the group NRsRs may be prepared by reaction of
ﬂ:eoompomdofformuh(nwhﬂeinmilhydrmmormacﬁvmdduiwﬁvaﬂmwf
with the amino NHRsR, wherein Rs end Rg have the meaning defined in formula ()
under the standard condition for preparing amides from a carboxylic acid and an amine
such as NHRsR¢.
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Thuos the amides may be propared by treating the compound of formula (T) whezein Ry is
hydroxyl with an activating agent such as BOP (benzotriazol-1-yloxy-
tris(dimethylamino)phosphonium hexaffuorophosphate), TBTU (2-(1H-benzotriazol-1-
yi)-1,1,3,3-tetramethyluronium tetrafluoroborate), BOP-CI (bis(2-0x0-3-
oxazolidinyl)phosphinic chloride) or oxalyl chloride in an aprotic solvent such as
dichloromethane optionally in the presance of a tertiary amine such aa triethylamine and
subsequent reaction of the product thus formed with the amine NHRsRs.

Alternatively compounds of formula (I) wherein R4 is the group NRsRg may be prepared
by reacting a compound of fornwula (T) wherein Rs is hydrogen and R is 2-hydroxyphenyl
with carbonyldiimidazole ar thiocarbonyldiimidazole in a suiteble solvent such as
dichloromethans and subsequent reaction of the product thus formed with the amine
NHR;Rs.

Compounds of formula (T) wherein Ryis OC,.4 alkyl (optionally substituted with C,.
salkylcarbonyloxy) mey be prepared by reacting the comresponding carboxylic acid (R4 is
OH) or an activated derivative thereof with the appropeiate slcohol (R4OH) or alkyl
halide (R4halide) under standard conditions for preparing such esters. Suitable activated
desivatives include the acid halides, mixed anhydrides, those formed with coupling
reagents commonly used in peptide synthesis e.g. carbonyldiimidezole and base salts of
the acid ¢.g. alkali meatal salts.

Compounds of formula (IV) may be canverted into other compounds of formule (IV)
using standard procedures. Thus compound of formula (TV) wherein Ry is hydrogen and
Ry is 2-benzyloxyphenyl may be converted into other compounds of formula (TV)
wherein Rs and Rg have other meanings as defined in formula (T) using the same
procedures as described above for carrying out analogous reactions on compounds of
formula (1).

Compounds of formula (T) wherein the stereochemistry of any of the substituents R;, Rz
and R; is as shown in formmla (1a) may be prepared starting from the corresponding
single isomers of the intermediates (1), (V) and (VII) and/or the various isomeric
mixtures may be separated by conventional procedures.

The intermediates (V), (VI), (VII), (VIII) and (IX) are either known compounds may be
prepuedbymﬂogousmﬁodamthunhownfnrprepningmﬂymlned

compounds.

Cumpmﬂsofﬂ)rmuhma)whﬂdnhilOHmlybeplmedbycycﬁmﬁmofl
corresponding compound of formula (I} under the conditions described above for
prepering compounds of formula (T).
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Physiologically acceptable salts of a compound of formula (T) wherein Ry is OH or one of
the groups Ry, Ra, Ry or NR¢R; has a basic or acidic centre may be prepared by treating
the said base or acid with the required physiologically acceptable acid or base and this
reaction is conveniently carried out in a solvent for the seid compound of formmula (T).
Phyziologically acceptable derivatives of a compound of formula () may be prepared
from the appropriate intermediate corresponding to formula (1) using the process
described above for preparing compounds of fermula () or directly from the compounds
of formula (T) by conventional procedures for preparing such derivatives. Thns
mhhohuﬂyhbﬂesluamybopepnedbymﬁommofﬂmﬁuarboxylor
hydroxy] group using stendard esterification techniques.

The following examples are illustrative, but pot limiting of the embodiments of the
¢ inventi

General purification and analytical methods

Analytical HPLC was conducted on a Supelcosil LCABZ+PLUS column (3.3 cmn x 4.6
mm ID), eluting with 0.1% HCO;H and 0.01 M ammonium acetato in water (solvent A),
and 0.05% HCO,H 5% water in acetonitrile (solvent B), using the following elution
gadient 0-0.7 minutes 0%B, 0.7-4.2 minutes 0%-100%4B, 4.2-5.3 minutes 100%B, 5.3-
5.5 minutes 0%B at a flow rate of 3 ml/minute. The mass spectra (MS) were recorded on
a Fisons VG Platform spectrometer using electrospray positive [(ES+ve to give MH® end
M(NH,)" moleoular ions] or electrospray negstive [(ES-ve to give (M-H)"molecular ion]
modes on a Micromass series 2 or a Waters ZQ mass spectrometer. 'H NMR spectra
‘were recorded using a Bruker DPX 400MHz spectrometer using tetramethylsilane as the
external standard. Biotage™ chromatography refers to purification carried out using
equipment sold by Dysx Carporation {either the Flash 40i or Flash 150f) and cartridges
pre-packed with KPSil. Mass directed sutoprep refers to methods where the material was
purified by high performance liquid chromatography on a HPLCABZ+ 5pm column
(Scmx10mm i.d.) with 0.1% HCO,H in water and 95% MeCN, 5% water (0.5% HCO,H)
utilising gradient elution at & flow rate of 8ml minutes™, The Gilson 202-fraction
collector was triggered by a VG Platform Mass Spectrometer on detecting the mass of
interest.

Hydrophokio frits refer to filtration tubes sold by Whatman. SPE (solid phase extraction)
refers to the use of cartridges sold by Intemational Sorbent Technology Ltd. TLC (thin
layer chromatography) refers to the use of TLC plates sold by Merck coated with silica
gel 60 Fasy. Onsis™ refers to Waters® Oasis™ HLB Extraction Cartridges, sold by
Waters Corporation®.
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Touoluhmof(D}leucmemﬂhylemhydmchlmde(SOOmg)mmzﬂlmanmDm
added triethylamine (230 puI) and 4-fluorobenzaldehyde (177pl). The mixture was stirred
for 2.5 hours before (2R)-[(tert-butoxycarboryl)amino](2,3-dibydro-1H-inden-2-
yl)ethmoicadd(ﬂlmg)mdhopmpyﬁswynnidemsm)wmquﬁmyaddeim
stirring for 16k, the solvent was removed in vacuo and the residue was dissolved in
chloroform. This solution was washed with a saturated aqueous sodivm carbonate
solution (x2), aqueons citric acid (0.5M, x2) and brine (x1), dried over magnesium
sﬂphnﬁandwmmdmmm.mmﬁduemdisdvedhdinhlmmaml)
end triflucroacetic acid (Sml) and stirred for 3 hours at ambient temperature. After this
time, the solvent was removed in vacuo and the residue co~svapomtion with toluene (x3)
and cyclohexeane/ ether (1:1, x2). The residue was treated with a solution of triethylamine
in dioxane (2% solution, 10m{) and was left to stir overnight. After this time, the dioxsme
was removed 2 vacuo and the residue was dissolved in sthyl acetate, The solution was
washed with citric acid solution (0.5M, x2), saturated aquecus sodium bicarbonate
solution (x1) and brine (x1). The liquors were then dried over magnesium sulphate end in

. vacuo and were then co-oveporated with cycloheccane: ether (1:1, x2). This crude material

was purified by Biotage™ (90g, silice) eluting with toluene: ethyl acetate: cyclohexane
(5 3: mmmmmﬂwmwmwm&ﬂmmmm

(149mg)

HPLC Rt = 3.42 minutes; m/z [M+H]" = 480.

'H NMR (CDCl;) 7.4 (m, 2H); 7.22 (m, 25), 7.16 (m, 2H), 7.11 (4, 2H), 6.50 (4, 1H),
5.60 (d, 1H), 5.11 (s, 1H), 4.10 (m, 1H), 3.96 (m, 2H), 3.16 (dd, 1H), 3.07 (4, 1H), 2.91
(m, 1H), 2.77 (m, 1H), 1.84 (m, 1H), 1.73 (m, 1H), 1.42 (m, 1H), 1.13 (4, 3H), 1.12 (4,
3H), 0.84 (d, 3H), 0.79 (4, 3H)

Similerly prepared

HPLCR!:=3.27m:mm.mIz[M+H] =-s1s

(CDCly) § 7.3 (4,2H), 7.2 (m, 2H), 7.15 (m, 2H), 6.9 (d, 2H), 6.1 (d, 1H), 5.5 (8, 1H),
5.15 (s, 1H), 3.95 (m, 2H), 3.9 (m, 1H), 3.6 (0, 2H), 3.15 (m, 1H), 3.1 (m, 2H), 3.0 (m,
2H), 2.9 (m, 1H), 2.75 (m, 1H), 2.0 (m, 2H), 1.75 (m, 1), 1.65 (m, 3H), 1.45 (m, 1H),
1.3 (s, 9H), 0.8 (d, 3H), 0.7 (d, 3H).
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HPLC Rt = 3.34 minutes; m/z [M+H]" = 565
'H NMR (CDCl) § 7.52 (t, 1H), 7.22-7.11 (m, 4H), 7.04 (br s, 1H), 6.66 (44, 1H), 6.56
(dd, 1H), 5.07 (s, 1H), 4.19-4.08 (m, 2H), 3.98 (dd, 1H), 3.86-3.81 (4, m), 3.21-2.91 (m,
BH), 2.80-2.73 (m, 1H), 1.96-1.86 (m, 1H), 1.72-1.61 (m, 1H), 1.51-1.40 (m, 1H), 1.19
(d, 3H), 1.16 (d, 3H), 1.06 (d, 3H), 0.92 (t, 3H).

A mixtore of 4-fluorobenzaldehyde (1.2g), (D)-leucine methyl ester hydrochloride (1.7g),
triethylamine and methanol (56ml) was stirred at room temperature for 3 hours. 2-
Benzyloxyphenylisocynanide (2.0g) and N-ter#-butexycarbomyl-(D)-indanyl glycine
(2.77g) were then added sequentially. After 40 hours the reaction mixture was partitioned
between 2M hydrochloric acid and ethyl acetate. The separated orgenic layer wes washed
with a saturated aqueous sodium bicarbonate solution and brine, dried over magnesium
sulphate and evaporated in vacud. The resultant crude material was purified by column
chromstography (eluting with 0.5% and 0.2% methanol/ dichloromethane) to afford
methyl 2R)-2-{[(1R,S)-2-{[2-(benzyloxy)pheny!]amino}-1-(4-fluorophenyl)-2-
oxoethyl] [(2R)-2-[(tert-butoxycarbonyl)amino]-2-(2,3-dihydro-1-inden-2-
yl)ethanoyl]amino}-4-methyipentanoats (4.3g)

HPLC Rt = 4.34 minutes, m/z [M+H] =752

A mixture of methyl 2R)-2-{[(1R,S)-2-{[2{(benzyloxy)phenyl]amino}-1-(4-
fiuorophenyl)-2-oxoethyl] [(2R)-2-[(tert-butoxycarbonyl)amino]-2-(2,3-dihydro-1H-
inden-2-yl)ethanoyl]amino}-4-methylpentanoate (560mg), palledinm on carbon (70mg)
and ethanol (15ml) was stirred under an atmosphere of hydrogen for 5 hours. The mixture
was filtered through Celite and the filtrabe was evaporated in vacuo. The crude product

was purified by column chromatography (silica) eluting with ethyl acetate: cycloheazme
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(10% to 15%) to give methyl N-[(ZR)-2-[(tert-butoxycarbonyl)amino]-2-(2,3-dilydro-
1H-inden-2-yl)ethanoy}-N-{(1R,S)-1-(4-fluorophenyl)-2-[(2- hydroxyphenylamino)-2-
oxoetiyl}-D-leucinate.

HPLC Rt = 4.06 mimutes, m/z [M+H]"* = 662

(2R)-{[(2ZR)-2-[(test-butoxycarbonyl)amino]-2-(2,3-dihydro-1H-inden-2-
yhethanoyl][(1R)-1-(methoxycarbonyl)-3-methyibutyl]Jamino) (4-fluorophenylethanoic
acid.

Carbonyldiimidazole (558mg) was added to a solution of methyl N-[(2R)-2-[(tert-
butoxycarbonyl)emino]-2-(2,3-dihydro-1H-indea-2-yl)ethanoyl}-N-{(1R,S)-1-(4-
fluorophenyl)-2-[(2-hydroxyphemyl)amino]-2-oxoethyl}-D-leucinate (2. Og)in
dichloromethane (20mI) and the resultant mixturo wes stirred at room temperature for 24
hours. The reaction was then concentrated to dryness, dissolved in a mixture of acetone:
weter (60ml: 40mI) and stirred for 17 hours st room temperature. The solution was then
partitioned between 2M aqueous hydrochloric acid and ethyl acetate. The separated
mhwmmmwmmmmmmmmm
bafore being dried over magnesium sulphate and evaporated in vacuo. Half of the
material was taken to be used crude in farther experiments. The secand half was purified
by Biotage™ (gilica, 90g) eluting with methanol: dichloromethane: ammonia (1: 98.5:
0.5 to 2.5: 86.5: 1). Evaporation of the appropriate fractions gave (2R)-{[(2R)-2-{(tert-
butoxycarbonyl)amino]-2-(2,3-dilrydro-1H-inden-2-yl)ethanoyl][(1R)-1-
(methoxycarbonyl)-3-methylbutyl]amino} (4-fluorophenyTethanoic acid. (173mg).
HPLC Rt = 3.91 minutes, m/z [M-+H]" = 571

A soluhon of CR){ [(zm-z-[(m-umwbmyl)mm] -2-(2,3-dilxydro-1H-inden-2-
yDethanoyl][(1R)-1-(methoxycarbonyl)-3-methylbutylJamino} (4-Auorophenylethanoic
mdeg)mN,N—d:meﬂ:ylbmamdo(Zml)wmnqmﬂymdmﬂl
diisopropylethylamine (51pl), phosphorus' (1-hydroxy-1H-benzotriezolato-O)tri-1-
pymolidinyl-(T-4)-hexafiuorophosphate (80mg) and then after 2 minutes, 2,2,2-
trifluoroethylamine (25pul). This reaction mixture wes stirred for 2 hours before being
mumdbmmmedmcﬂmmdmdeﬂwlmmmm
was washed with saturated aqueons sodium bicarbonate solution and brins befors being
dried over magnesivm sulphate and evaporated in vacuo. The residue was dissolved in
4Mhydrogmchlondnmdw:mundsumdfur7hmmatmomwm
mgﬂmmwdhmmdﬁemdmmwwmumylmm
saturated aqueous sodium bicarbonate solution. The separated organic fraction was
wuhedw:ﬂxbrmebefombmngdnedowmnsnmumsulpbﬂemdmlmdfuvm
The crude material was purified by column chromatogrephy (silica) eluting with
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meﬂmnol dlchlommoﬂnne (l%m 3%)mmmmmmmm_

mmm&uw

HPLC Rt = 3.4 minutes, m/z [M+H]" =520

'H NMR (CDCL) 8 7.42 (m, 2H), 7.34 (4, 1H), 7.20-7.10 (m, 6H), 6.61 (t, 1H), 5.28 (s,
1H), 4.08-3.96 (m, 3E), 3.88 (m, 1H), 3.14 (dd, 1H), 3.02 (m, 2H), 2.95-2.77 (m, 2H),
1.88-1.70 (m, 2H), 1.40 (ddd, 1H), 0.85 (d, 3H), 0.79 (d, 3H).

The following compounds were prepared in a similar manner

l-IPLC Rt = 3.37mirmutes, a2 [M-m]* - 466

1HNMR (CDCI3); 5 7.47-7.40 (m, 2H), 7.25-7.12 (m, 6H), 6.50 (d, 1H), 647 (s, 1H),
4.15 (dd, 1H), 3.98 (dd, 1H), 3.21-3.01 (m, 3H), 2.99 (s, 3H), 2.92-2.73 (m, 2H), 2.83 (m,
3H), 1.59-1.49 (m, 1H), 1.42 (dt, 1H), 0.66-0.57 (m, 1E), 0.62 (d, 3H), 0,40 (d, 3H).

! tn-1-vi]- morsholinerid
HPLC Rt = 3.32 mimutes, m/z [M+H]* = 508

1H NMR (CDCI3); § 7.44-7.39 (m, 2H), 7.26-7.12 (m, 6H), 6.87 (d, 1H), 6.51 (s, 1H),
4.12 (dd, 1H), 4.00 (d4, TH), 3.73-3.62 (tm, 3H), 3.60-3.54 (m, 2H), 3.37 (m, 1H), 3.23
(m, 1H), 3.20-3.02 (m, 4X1), 2.91-2.75 (m, 2H), 1.60-1.50 (m, 1H), 1.45 (dt, 1H), 0.63 (4,
3H), 0.62-0.55 (m, 1H), 0.42 (d, 3H).

The 2-~fluoro-4-{marpholino)-benzaldehyde used in this synthesis was prepared by the
following procedure.

2 Fiuoro-4-(mampholino}t il
A solution of 2,4-difluarobenzonitrile (6.03g, 43.35mmol) and marpholine (8.3ml,
95.17mmol) in tetrahydrofiran (27ml) was stirred &t room temperature for 24hr. The
mlxunewumpomdmdﬂnwhmlohdpmﬁedbyﬂmhgemwlm(mg.nhm)
eluting with cyclohexane: ethyl acetate: (4: 1) to give 2-fluoro-4-(morpholino)-
benzonitrile as a white solid (5.81g, 65%).

HPLC Rt =2.83 minutes; m/z [M+H]" =207

Toasoluhmon—ﬂuoronm-phohno)-bmmmh(Z 82g, 13.7mmol) in
totrahydrofuran (27ml) under a nitrogen atmosphere was added dropwise a 1 .5 M solution
of DIBAL-H in toluane (18.3ml, 27.3mmol) during 13minutes and the resulting mixture
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stirred for 23.5hr at room temperature. The mixture was cooled to -50 °C and the excess
DIBAL-H deastoyed by careful addition of methanol (27ml). The mixture was then
stirred af room temperature for 10 mins, saturated ammanium chloride (27ml) added and
the resulting mixture stirred at room temperature for 40 mins., end then evaporated under
reduced pressure to a yellow solid. This solid was partitioned between dichloromethane
(120m!) and water (120mI) and solid potassium carbonate added until the aqueous phase
was pH10. The phases were separate via & hyrophobic frit and the oraganic phase
evaporuted and the residue purified by a Biotage™ column (40g, silica) eluting with
cyclohexane: ethyl acetate: (7:3) to give 2-fluoro-4-(marpholino)-benzaldehyde (1.96g,
68%6) as a white solid.

HPLC Rt =2.63 minutes; m/z [M+H]" = 210.

To a stired suspension of (L)-Leucine (1.3g) in methanol (100mI) under a nitrogen
atmosphere was added 2,4-difluorobenzaldebyde (1.42g). After stirring at ambient
teropersture for 3 days, the suspension was cooled to —30°C and a solution of
isopropylisocyanide (0.691g) in methanol (Sml) was added. After 3 hours at—30°C the
reaction was allowed to warm to room tempersture and was stirred for a further 20 hours.
The solvent was removed 1t vacuo, the residue purified uzing a Biotage™ column (40g,
silica) eluting with cyclohexane: ethyl acetate (gradient from 8:1 to 1:1). The required
fractions were combined and concentrated in vacuo to furnish methyl N-{(1R)-1-(2,4-
difluorophenyl)-2~(isopropylamino)-2-oxoethy]-L-leucinate (1.326g). 'H NMR (CDCl)
d 7.32 (m, 1H), 6.88 (m, 1H), 6.82 (m, 1H), 6.78 (m, 1H), 4.42 (3, 1H), 4.07 (m, 1H),
3.69 (s, 3H), 3.18 (1, 1H), 1.66 (m, 1H), 1.49 (t, 2H), 1.18 (d, 3H), 1.15 (d, 3H), 0.88 (d,
3H), 0.77 (d, 3H)

To a solution of methyl N-[(1R)-1-(2,4-diflucrophenyl)-2-(isopropylamino)-2-oxoethyl]-
L-leucinate (1.32g) in methanol (15ml) was added a solution of lithium hydroxide
(294mg) in water (15ml). The reaction was rapidly stirred for 1.5 hours and then
evaporated in vacus. The residue was dissolved in water and neutralised using 2N
hydrochloric acid. The resulting solid was collected by filtrstion and dried in vacuo. The
filtrate was applied to 4 Oasis cartridges (6g), which were eluted with water (x2) and
methanol (x2). The required fractions were combined and concentrated iz vacuo to afford
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N-[(1R)-1-(2,4-difluorophenyl)-2~(isopropylamino)-2-oxoethyl]-L-leucine (1.01g).
HPLC Rt = 2.51 minutes; m/z [M-+H]"* = 343,

To a sohmon of (ZR)-[(tut blmombonyl)mm](z,a-dﬂ:ydm-lH-mdm-z-yl)eﬂnnmc
acid (291mg) in dry tetrahydrofuran (5ml) under a nitrogen atmosphere &t —20°C was
added N-methylmorpholine (101mg) and a solution of isopropylchloroformats in toluene
(1.0M, 1ml). After 10 minutes, a solution of N-[(1R)-1-(2,4-difluorophenyl)-2-
(isopropylamino)-2-oxoethyl]-L-leucine (342mg) in N,N-dimethylformamide/
tetrahydrofuran (Sml/ 10mI) was edded and the resultant mixture was stirred at room
temperature for 4 hours. The solvent was then removed i vacuo and the residue was
treated with 4N hydrochloric acid in dioxans (2ml). After 4 hours, methanol (Sml) was
added to ths reaction mixture and this was left to stand for 18 hours. The solvent was then
removed in vacuo and the residue was purified on an SPE cartridge (50g, silica) eluting
with cyclohexene/ ethyl acetats (gradient from 4:1 to nesat ethyl acetate), which furnished
the two diastereomers as white solids (2R)-2-(2,4-diflvorophenyl)-2-{(3R,6R)-3-(2,3-
:;hydm-l H-inden-2-yl)-6-isobutyl-2,5-dicxopiperazin-1-yl]-N-isopropylethanamide;
137g)
HPLC Rt=23.47 mimstes, m/z [M+H]" =498
14 NMR (CDCls) 5 7.68 (m, 1H), 7.21 (m, 2H), 7.17 (m, 2H), 6.95 (m, 1H), 6.89 (m,
1H), 6.79 (4, 1H), 5.91 (d, 1H), 533 (s, 1H), 4.12 (m, 1H), 4.02 (m, 1H), 3.92 (dd, 1H),
3.16 (m, 1H), 3.05 (m, 2H), 2.90 (m, 1H), 2.78 (m, 1H), 1.85 (m, 1H), 1.79 (m, 1H), 1.49
(m, 1H), 1.17 (m, 6H), 0.88 (d, 3H), 0.82 (d, 3H)

Mothod 4

To & suspension of L-leucine (2.33g) in methanol (200mI) at ~30"°C under nitrogen was
added a solution of 2,4-difluorobenzaldeliyde (2.52g) in methanol (10ml) and &
suspension of 2-benzyloxyphenylisonitrile (3.7g) in methanol (40mi). The reaction was
stirred at —30°C for 2.5 hours and then allowed to warm to room temperature and stired
for a further 6 days. The solvent was removed in vacuo and the residue was passed
through a Biotage™ column (90g) eluting with cyclohexane: ethyl acetate (8:1 and 7:1)
to afford after evaporation of the appropriate fractions methyl N-[(1R)-2-{[2-
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(benzyloxy)phenyljamino}-1-2,4-difluoraphenyl)-2-oxoethyl}-L-leucinate (5.06g).
HPLC Rt=4.0 minutes, m/z [M-B]" = 495

A mixture of palladium on carbon (10%, 300mg), methyl N-[(1R)-2-{[2-
(benzyloxy)phenyl]amino}-1-(2,4-diflunropheryl)-2-oxoethyl]-L-leucinate (2.88g) and
ethyl acetate (30ml) was stirred under a hydrogen atmosphare for 3 hours. The reaction
was then filtered through Celite and the filter pad was washed with further portions of
ethyl acetate. The combined orgenic fractions were evaparated to give methyl N-{(1R)-1-
(2,4-diflucrophenyl)-2-[(2-hydroxyphenyl)amino]-2-oxoethyl} -L-leucinate (2.179g).
HPLC Rt=3.52 min, m/z [M-H] = 405

A solution of methyl N-{(lR)-l-(ZA-d:ﬂuomphmyl)—Z—[(Z—hydm:ypbmyle]-z-
oxoethyl}-L-leucinate (203mg) and 1,1’-thiocarbonyldiimidezole (100mg) in
dichloromethane (5ml) was left to stand for 18 hours. Water (1001) was added to the
reaction mixture and this was then stirred rapidly for 30 minutes. After this, 1H-
Benzotriazolium, 1-[bis(dimethylamino)methylene]-, tetraflucroborate(1-), 3-oxide
(TBTU, 321mg) and a solution of dimethylamine in tetrahrydrofuran (0.5ml of 2M
solution) were added. The reaction mixture wes stirred for a further 18 hours and was
then passed down an SPE (5g, silica) eluting with a gradient (8:1 to 1:2 cyclohexane:
ethyl acetate). The required fractions were combined and evaporsted to fumish methyl N-
[1-(2,4-diflucrophenyl)-2-(dimethylamino)-2-oxoethyl]-L-leucinate (100mg).

HPLC Rt = 3.16 mimites m/z [M+H]' =343

To a solution of methyl N-[1-(2,4-difluorophenyf)-2-(dimethylamino)-2-oxoethyl]-L-
leucinate (100mg) in methanol (3ml) wes added a solution of lithium hydroxide (15.4mg)
in water (1ml). After stircing vigorously for 4 hours the solvent was removed in vacuo.
The regidue was diluted with water (10ml) then neutralised with ZN hydrochloric acid.
This solution was applied to an Oasis™ cartridge (6g) and eluted with water (x2) and
methanol (x2). The required fractions were combined and evaporated to afford N-[1-(2,4-
difluorophenyl)-2-(dimethylamino)-2-oxoothyl]-L-leucine (95mg).

HPLC Rt =2.23 minutes m/z [M+H]" = 329
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To a solution of (2ZR)-[{tert-butoxycarbonyl)amino](2,3-dihydro-1H-inden-2-yl)ethanoic
acid (84mg) in dry tetrahydrofuran (6ml) at —20°C under a nitrogen atmosphere was
added N-methylmorpholine (3201) and a solution of isopropylchloroformate in toluene
(1.0M, 290011). After 10 minutes, a solution of N-[1-(2,4-difluorophenyl)-2-
(dimethylamino)-2-oxoethyl]-L-leucine (95mg) in tetrahydrofuran (10mf) was added end
the reaction was allowed to warm to room temperature. After 20 hours, the solvent was
removed in wacuo and the residue was dissolved in 4N hydrochloric acid in dioxan (4ml).
After 4 hours methanol (Smi) was added and the reaction was left to stand for a finther18
bours. The solvent was then removed in vacuo and the residue was dissolved in dioxan
(5ml) and to this was added triethylamine (0.5ml). After 1 hour, the solvent wes removed
and the regidue was applied to sn SPE (10g, silica). The product was eluted using
methanol. A second SPE was used to further purify the material (2g, silica) using an ethyl
aceiats: mﬂlhmlsmdmt(mlbl l)blﬂ'md@)zlz.ﬂﬂmm&m

ﬂﬂﬂﬁh@dﬁ.@m

HPLC Ri=3.5 minutes, m/z [M+H]" = 484

'H NMR (CDCl:) 5 7.42 (m, 1H), 7.22 (m, 2H), 7.17 (m, 2H), 7.02-6.90 (m, 2H), 6.62 (3,
1H), 6.37 (m, 1H), 4.09 (m, 1H), 3.98 (dd, 1H), 3.20-3.02 (m, 3H), 2.99 (3, 3H), 2.87 (m,
1K), 2.85 (s, 3H), 2.74 (m, 1H), 1.55 (m, 2H), 0.70 (m, 1H), 0.67 (d, 3H), 041 (d, 3H)

Similarly prepared

I-IPLC R1-3.41 mm:m mlz [M+I-1]+ o= 496

'H'NMR (CDCL) 5 7.67 (dt, 1H), 7.59 (1H, d), 7.21-7.11 (m, 4H), 6.99-6.92 (m, 1H),
6.92-6.84 (m, 1H), 6.35 (d, 1H), 5.43 (s, 1H), 3.99 (dd, 1H), 3.93 (dd, 1H), 3.17-2.71 (m,
GH), 1.88-1.70 (m, 2H), 1.48-1.38 (m, 1H), 0.86 (s, 3H), 0.81-0.74 (m, 5H), 0.51-0.45 (m,

A mixture of 2,4-diffucrobenzaldelyde (1.421g), (D)-leucine methyl ester hydrochloride
(1.817g), triethylamine (1.391ml) and methanol (20mI) was stirred at room temperature
for 16 hours. N-fert-butoxycarbonyl(D)-indanylglycine (2.914g) and 2-benzyloxy-
phenylisocyanide (2.090g) were then added soquentially. After 24 hours the solvent was

29



10

15

20

30

35

WO 03053443 PCT/EFOY/14823 /B

removed under reduced pressure and the reaction mixture was taken up in
dichloromethane (ce. 20ml) and purified by Biotage™ flash column chromstography
(2x90g silica cartridges on a Biotage Quad 3 system eluted with 1:9 ethyl
acetate:cyclohexane) to afford methyl (2R)-2-{[(1R.S)-2-{[2-(benzyloxy)phenyljamino}-
1-(2,4-diftuorophenyl)-2-oxoethyi][(2R)-2~[(text-butoxycarbonyDamino}-2-(2,3-dikydro-
1H-inden-2-yl)ethanoyljemino}-4-methyipentanoate (5.100g) (HPLC Rt = 4.40 minutes
m/z [MH+H]' = 770). This was taken up in 4M hydrogen chloride in 1,4-djoxane (20ml)
and the mixture was left at room temperature for 3 hours. The solvent and hydrogen
chloride were blown off using a stream of nitrogen overnight. The crude material was
taken up in methanol (90ml) containing triethrylamine (10ml). After 30 minutes, the
methanol and excess of tricthylamine were removed under reduced pressure. The crude
product was purified by Biotage™ flash column chromatography (2x90g silica cartridges
on a Biotage Quad 3 system eluted with 1:2 ethyl acetate:cyclohexane) to yield
(2RS)-2~(2,4-difluorophenyl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-y1}-N-(2-benzyloxyphenyl)ethanamide (3.381g)-

HPLC Rt = 3.99 mimtes, m/z [M+H] =638 )

(ZRS)-2(2,4-diffuorophenyl)-2-[(3R,6R)-3(2,3-dihydro-1H-inden-2-yl)-6-isobutyi-2,5-
dioxopiperazin-1-y1]-N-(2-benzyloxyphenyl)ethanamide (3.381g) was dissolved in etiryl
acetate (200mI) and hydrogenated at atmospheric pressure over 10% palladium on carbon
catalyst (0.980g of 10% Pd/C:water 1:1w/w) at room temperzure for five hours. The
reaction mixture wes filtered through Celite and the sovent was removed under reduced
pressure to give the (2RS)-2-(2,4-difluorophenyl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-
yl)ﬁrhobml-z.s-dim:opipulﬁn-l-yl]-N{z-h}dm:yphmyl)eﬂ:mmide s & cream-
coloured foam (2.650g).

HPLC Rt = 3.61 minutes, m/z [M-H'T = 546 (no [M+H}" visible)

@RB}ZMWD-HQR-GR}HZJ-dﬂlytho-lH-indm-z-Yl)-G-ilﬂbﬂtﬁ-ZS-
dioxopiperazin-1-yi]-N-(2-hydroxyphenyl)ethanamide (2.650g) was stirred in
dichloromethane (20ml) and carbonyldiimidazole (1.178g) was added. the mixture was
lu&ntmomtﬂnpmmﬁ)rwhomﬂ:mﬂwaolvmtmmmedmdamd\md
pressure. The residue was then taken up in 1:1 acetone:water (v/v) (80m) and left st
room tempersture for 30 minutes. The bulk of the acetone was then removed under
reduced pressuro and the residue was partitioned between dichloromethane and 0.5M
hydrochloric acid. The organic phase was separated (hydrophobic frit) and eveporated
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under reduced pressure. The crude product was purified (Biotage™ flash
chromatography column, 90g silica cartridge eluted with (f) 1:1 ethyl acetate:cyclohexane
(id) ethyl acetate (iii) ethyl acetate:methanol 9:1) to afford (2RS)-2-(2,4-difluorophenyl)-
2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yI)-6-isobutyl-2,5-dioxopiperazin-1-yi]-ethanoic
acid.as a colourless solid 1.524g as a mixture of epimers.

HPLC Rt =344 and 3.58 minutes, both m/z [M+H"] =457

The acid (2RS)-2-(2,4-difluorophenyl)-2-[(3R,6R)-3-(2,3~dihydro~1 H-inden-2-y1)-6-

i -2,5-dioxopiperazin-1-yi]-ethenoic acid (0.747g) prepared as described above
was dried over P40y in vacuo for five hours to give 0.724g drier material; this was
dissolved in anhydrous dichloromethane:acetonitrile (1:1 v/v, 6ml) and treated with
triethylamine (0.223ml) and BOP-C (bis(2-0x0-3-0xazolidinyl)phosphinic chloride,
dissolved in anhydrous dichloromethane:acetonitrile (1:1 v/v, 6ml) and treated with
triethylamine (0.223ml) and BOP-CI (bis(2-oxo-3-oxazolidinyl)phosphinic chloride,
0.450g) and the mixhure was sonicated for ca. 1 min to give a gelatinous mass. After 10
minutes at room temperature & solution of dimethylamine in tetralydrofuran (10m! of 2M
solution) was added to give a clear solotion; this was left for 16 hours at room
tomperature. Tho solvents were removed under reduced pressure and the mixture was
partitioned beween dichloromethans and 0.IM hydrochloric ecid. The organic phase was
separated (hydrophobic frit) and evaporated under reduced pressure. The crude product
was purified by flash cohmmn chromatography (12g Biotage™ silica cartridge eluted with
(VB 5 lethylmcynlohmm (‘u')eﬂ:ylaeet:te(‘ui)eﬂ:ylmhbmeﬂnmwl)tom

joxopip 3 N-dimethyle: asneolom'lemunlldo.‘ISSg.
I-IPLCRI=3.43 mnnnu,mIz[M-I-H]"'-m
'HNMR (CDCls) 5 7.47 -7.40 (m, 1H), 7.24-7.11 (m, 4H), 7.01-6.91 (m, 3H), 6.62 (s,
1H), 4.09 (dd, 1H), 3.98 (dd, 1H), 3.19-3.01(m, 3H), 2.99 (3, 3H), 2.92-2.75 (m, 5H),
1.64-1.51 (m, 2H), 0.76-0.66 (m, 4H), 0.43 (d, 3H).
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R-Indanylglycine (1.91g) was suspended in dioxane (10ml) and water (10ml). To this was
added triethylamine (1.7mI) and N<(benzyloxycarbonyloxy)succinimide (2.54g) and the
reaction mixture was stirred repidly at room temperature for 2 days. The reaction mixture
was poured into water (50ml) and extracted with chloroform (100ml). The organic phase
was washed with IN hydrochloric acid (50ml) and water (50ml). This was dried over
magnesium sulphate and the solvent removed ir vacuo to give (2R)-
[(benzyloxycarbonyl)amino}(2,3-dikrydro-1H-inden-2-yl)ethenoic acid (3.06g).

HPLC Rt =3.35 minutes; m/z [M+H]" = 326.

'H NMR (CDCLh) 5 7.40-7.29 (m, 5H), 721-7.11 (m, 4H), 5.28 (d, 1H), 5.11 (s, 2H),
4.57 (m, 1H), 3.14-2.79 (m, 5H).

To a solution of (D)-leucine methy] ester hydrochloride (1.45g) in methanol (10ml) was
added triethylamine (1.12ml) and 2 4-difiuorobenzaldehyde (0.875ml). The mixture was
stirred for 3 days before (2R)-[(benzyloxycarbonyl)amino](2,3-dihydro-1H-inden-2-
yl)ethanoic acid (2.6g) and 2-benzyloxyphenylisocyanide (1.76g) were sequentially
added. The reaction mixture was left to stand for 24 hours. The solvent was removed in
vacuo and the residuc was separated between ethyl acetate (200ml) and water (200ml).
The organic phase was washed with brine. To this solution was added palladium on
carbon (2.0g) and acetic acid (10ml) and the reaction mixture was stirred under an
atmosphere of hydrogen for 2 hours. The mixture was filtered through Celite and washed
with water (3x100ml), saturated sodium bicarbonate solution, brine and dried over
magnesium sulphate. The solvent was evaporated i wacuo. The arude produst was
purified by column chromatography (silica) eluting with ethyl acetate: cyclohexane (50%

to 66%) to give (2R8)-2-(2 4-diftuorophenyl)-2-[(3R,6R)-3-(2,3-dilyydro-1H-inden-2-y1)- .

G6-isobutyl-2,5-dioxopiperazin-1-y1]-N-(2-hydroxyphenyl)ethanamide (2.0g).
HPLC Rt = 3.59 mimutes; m/z [M-+H]" = 548.

Cerbonyldiimidazole (4.80g, 1.54 equiv.) was suspended in anhydrous dichloromethane
(40mL) end the suspension was left at room temperature for 15 minutes. (2RS)-2-(2,4-
diftuorophenyl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yI}-N-(2-hydroxyphenyl)ethanamide (10.50g. pre-dried in vacuo over
P4O1o for 24 hours) was then added with stirring and the resultant solution was gtirred at
room temperature for 6 hours. The resulting yellow solution was then treated with a 2.0M
sohstion of dimethylamine in tetrahydrofuren (54mL, 5.6 equiv.)and the resulting mixture
was stirred at room temperature for 16 hours. The solvents plus residual dimethylamine
were removed under reduced pressure and the reaction mixture was teken up in
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dichloromethane (200m1.) and washed with 1M hydrochloric acid (200mL). The organic
phase was separated using a hydrophobic frit and was evaparated under reduced pressure
to ca. SOmL. The crude product was applied to 4x90g silica Biotage™ columns ona
Quad 3 system; each column being eluted with (@) 2:1v/v ethyl acetate:cyclohexane
(12x50mL ﬁ'lctlma). (n')ethylaoetnte(lMOmL ﬁwhons). (iu') 9:1viv dhyl

asa eolourlﬂs lolul.

HPLC Rt = 3.41 minutes, m/z [M+H]" = 484

H NMR (CDCL) & 7.48 —7.38 (m, 2H), 7.24-7.11 (m, 4H), 7.01-6.90 (m, 2H), 6.62 (s,
1H), 4.09 (dd, 1H), 3.98 (dd, 1H), 3.19-3.01(m, 3H), 2.99 (3, 3H), 2.92-2.75 (m, 5SH),
1.64-1.51 (m, 2H), 0.76-0.66 (m, 4H), 0.43 (d, 3H).

HPLC Rt = 3.2 minutes, m/z [M+H]" = 512
(azetidin-3-ol propared by the method of S § Chatterjes and D J Triggle; J Chem. Soc.
Chem. Comm. (2) 93 (1968)

Hm.cm=-34mmmn,m/zm+m*-496
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HPLCRt=3.5 mimes, miz MHH] =52
(2.2,2-triflucroethylmethylamine hydrochloride was prepared by the method of ER
Bissell and M Finger; J. Org. Chem. 24 1256-1259 (1959))

Cubonyldum:dmle (l 423. lseqmv)mmpmdedmnnhydmm dichloromethene
(10mL)and the suspension was left at room temperature for 15 minutes. (2RS)-2-(2,4-
difluorophenyl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-isobuty}-2,5-
dioxopiperazin-1-yI]-N-(2-hrydroxyphenyl)ethanamide (3.00g) was then added and the
resulinnt solution was stirred at room temperature for 16 hours. The resulting yellow
solution was was then evaporated under reduced preasure and the residuc was treated
with & 1:1(v/v) mixtyre of water and acetone (10 mL). The mixture was stirred for 2
hours, then the acetons wes removed under reduced pressure and the residue was
partitioned between dichloromethane and 0.1M HCl ag. The organic phase was separated
using a hydrophobic frit then evaporated to low volume and purified by chromatography
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on a Biotage Quad 3 system (90g silica column) eluted with 1:1(v/v) ethyl
acetate:cyclohexane, then ethyl acetate, then 1:1 (v/v) ethyl acetate:methanol to give a
mixture of diastercomers (2.61g). These were separated on a chiral reverse-phase column
(Chmlnel OD eh:todwrl.hlS% pmpnn-z-ollhupunaeonnmmgo l%'l'FA)togve

Carbonyldiimidazole (0.324g, 1.6 equiv.) was suspended in anhydrous dichloromethane
(4mL)and the suspension was left at room temperature for 15 minutes. (2RS)-2+(2,4-
difluorophenyl)-2-[(3R,6R)-3-(2,3-dikydro-1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yl}-N-(2-hydroxyphemyl)ethanamide (0.800g) was then added with
stirring and the resultant solution was left at room temperature for 16 hours. The mixture
was then treated with methanol (10mL) end left at room temperature overnight. The
solvents were removed under reduced pressure and the residue was purified by
prupuﬂwplnbahm@y:phymmamplmﬁduuwnhl :3 ethyl

Similarly prepared:

(2R)-(2,4-d.1ﬂuorophnnyl)[(3R.GR)-3-(2,3-d|hydm-lH-mden-Z—yl)-G—uohﬂyl-z.s-
dioxopiperazin-1-yljethanoic acid (example 22) (0.130g) was stirred in anhydrous DMF
(1mL) and anhydrous potassium carbonate (0.020g, 0.5 eq.) was added. The mixture was
gtirred at room temperature for 1 hour then cooled to —10°C (ice-salt bath). The
heterogeneous mixiure was treated with 1-bromoethyl acetate (0.120mL, excess) and
stirred for 3.5 hours keeping the bath temperature between —10 and —~5°C. It was then
partitioned between DCM and 1M HCl aq. (20 mL each). The organic phase was
separated (hydrophobic frit) end eveporated under reduced pressure to give a purple gum;
this was purified by SPE cariridge (5g, silica elnted with (i) cyclohexans x2, (if) DCM x2,
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Cm')dwlhlﬂﬂlﬂ'ﬂ.(w)dbvllﬂem’ﬂ (V)mﬂﬂl!nolﬂhsl\w_l:(ﬂmm.@m:

JL [ I ON iy J 4
Mmmm OSIg)nnyellowfom
HPLC Rt = 3.5 mimzies, m/z [M+H]" = 543

Similarly prepared:

In the table below, BExamples 26, 54-55, 66-104, 107-117, 124-131 were prepared via
method 1. The t-butyl ester Example 39 was prepared via perchloric acid-catalysed
transesterification of the corresponding acid (Example 22) with t-butyl acetate by the
procedure of T Kolase and M J Miller; Journal of Organic Chemistry (1990), 55(6),
1711-21. Other Examples in the table below were prepared vie method 5.

Eg

No.

Regno

Mwt

Rt
fmin

+ve
ion

26

511.6

3.6

512

510

(ZR)-N-(tert-butyl)-2-(2,4-

difluorophenyl)-2-[(3R,6R)-3-

(2,3-dilydro-1H-inden-2-y1)-6-

isobutyl-2,5-dicxopiperazin-1-
Jethenamide

27

5375

34

538

536

(2R)-2-(2,4-diflucrophenyl)-2-
[(BR,6R)-3-(2,3-dihydro-1H-
Inden-2-yI)-6-isobutyi-2,5-
dioxopipernzin-1-y1]-N-(2,2,2-
triffucroethrylethanamide

28

543.6

3.2

542

(2R)-2(2,4-difluoropheny)-2-
[GR.GR)-3-(2,3W0-1H-
inden-2-yI)-6-isobutyl-2,5-
dioxopiperazin-1-yi]-N-(2,2-
dimsthoxyethylethanamide

29

513.6

33

513

511

(2R)-2-(2,4-difluorophenyl)-2-
[(3R,6R)-3-(2,3-dihydro-1H-
inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-yl}-N-(2-
methoxyethyl)ethansmide

30

guiini ieacs

527.6

34

528

(ZR)-2-(2,4-difluorophesty])-2-
[(3R,6R)-3-(2,3-dihydro-1H-
inden-2-yT)-6-isobutyl-2,5-
dimnipmﬁl;!:;-ﬁ]-N-@-

36
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31

571.7

33

572

nono |(2R)-2-(2,4-difluorophenyl)-2-

[(3R,6R)-3-(2,3-dihydro-1H-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yi]-N,N-bis(2-
methoxyethylethanamide

32

528.6

2.7

none |(2R)-2<(2,4-difluorophenyl)-N-

[2-(dimethylamino)ethyl]-2-
[(2R,5R)-2-isobutyl-3,6-dioxo-
5-(2-phenylethyl)piperazin-1-
/1}-N-methylethanamide

33

2.7

541

53%

|(2R)-2-(2.4-diﬂmnhwl)-2-

[(3R,6R)-3-(2,3-dihydro-1H-

inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yi]-N-[2-
(dimothylamino)ethyl]-N-
lethanamide
ifluoroacetate

34

511.6

36

512

)-2~(2 A-difiuorophenyl)-2-
[3R,6R)-3-(2,3-dilrydro-1H-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yI]-N-
isopropyl-N-methylethanamide

35

471.6

a2

472

470 [(2R)-2-(2,4-difluorophenyl)-2-

[(2R,5R)-2-isobutyl-3,6-dicoco-
5-(2-pheayiethyDpiperazin-1-
yi]-N,N-dimethylethenamide

36

3.5

498

(2R)-2-(2,4-diflucrophenyl)-2-
[(3R,6R)-3-(2.3-dihydro-1H-

linden-2-yl)-6-isobutyl-4-methyl-

2 5-dioxopiperazin-1-yi]-N,N-

Idimeﬂlylethmmide

37

554.7

27

555

none |(2R)-2-(2,4-diflnorophenyl)-2-

{(3R,6R)-3+(2,3-dihydro-1H-
inden-2-yl)-4-[2-
(dimethrylamino)etiryl}-6-
isobutyl-2,5-dioxopiperazin-1-
1}-N,N-dimethylethanamide

37
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38

527.6

33

528

526 |[{(2R)-2~(2,4-difluorophenyl)-2-
[(3R,6R)-3-(2,3-dihydro-1H-
inden-2-yf)-6-isobutyl-2,5-
dioxopiperazin-1- .

ethanoyl} (methyl)amino]aceti
o acid

39

512.6

3.7

513

511 [tert-butyl 2R)-(2,4-
diftucropheny)[(3R,6R)-3+(2,3-
dihydro-1H-inden-2-yl)-6-
isobutyl-2,5-dicoopiperazin-1-

1jethancate

583.7

3.6

584

none |tert-butyl [{(2R)-2-(2,4-
diflucrophenyl)-2-{(3R,6R)-3-
(2,3-dihydro-1H-inden-2-y1)-6-
isobutyl-2,5-dioxopiperazin-1-
ethanoyl} (methyl)amino]acet

41

525.6

33

2

509.6

35

510

none [(3R,6R)-1-[(1R)-1-(2.4-
diftuoropbenyl)-2-oxo-2-

idin-1-ylethyl]-3-(2,3-

dibydro-1H-inden-2-y1)-6-

43

561.1

2.7

nono |(3R,6R)-1-[(1R)-1-(2,4-
diﬂuomphmyl)-Z-oum-z-
jporazin-1-ylethyl}-3-(2,3-
dihydro-1H-inden-2-yl)-6-
isobutylpiperazine-2,5-dions
chloride

fl | 7 B e

652.7

2.7

539

583(MI(3R,6R)-1-[(1R)-1-(2,4-

+45) |difiluorophenyl)-2-(4-
methylpiperazin-1-yl)-2-
oxoethyl}-3-(2,3-dihydro-1H-
inden-2-yi)-6-

trifluoroacetate

K}

I
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602.7

33

601

(GR,6R)-1-{(1R)-1(2,4-
difluarophenyl)-2-[4-
(methylsulfonyl)piperazin-1-yl]-
2-oxoethyl}-3-(2,3-dikydro-1H-
inden-2-yI)-6-

45

525.6

3.2

526

524

(3R,6R)-1-[(1R)-1(2,4-
difluorophenyl)-2-morphaolin-4-
-2~oxoethyl]-3-(2,3-dihydro-
1H-mden-2-yI)-6-[(18)-1-
lpropyllpiperazine-2,5-

- |dions

525.6

32

524

(GR,6R)-1-[(1R)-1-(2,4-
difluorophenyl)-2-morpholin-4-
yl-2-axoethyl]-3-(2,3-dihydro-
1H-inden-2-y[)-6-[(1R)-1-

ipropyl]piperazine-2,5-
dione :

47

541.7

3.6

542

BR.6R)-1-[(1R)-1-(2.4-
difluorophenyl)-2-0x0-2-
thinmorpholin-4-ylethyl]-3-(2,3-
dihydro-1H-inden-2-yI)-6-
isobutylpiperezine-2,5-dione

48

33

574

(OR,6R)-1-{(1R)}-1-(2,4-
difleorophemyl)-2-(1,1-
dioxidothiomorpholin-4-y[)-2-
oxoethyl]-3-(2,3-dihydro-1H-
inden-2-yi)-6-
isobutylpiperazine-2.5-dione

557.7

3l

558

556

(3R,6R)-1-[(1R)-1-(2,4-
difluorophenyl)-2-(1-
oxidothiomorpholin-4-yl)-2-
oxoethyl]-3-(2,3-dihydro-1H-
inden-2-yl)-6-
isobutylpiperazine-2,5-dions

50

e ) oy A A

560.6

561

(2R)-2+(2,4-difluorophenyl)-2-

[GR.6R)-3-(2,3-dilrydro-1H-

inden-2-yf)-6-isobutyl-2,5-

dioxopiperazin-1-yl}-N-methyl-
(pyridin-4

Imethyl)ett id

39
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51

605.7

3.5

604 |(2R)-2-(2,4-difluorophemyl)-2-
[GR.GR)-3-(2.3-dihYdm-lH-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yIJ-N-(3,4-
dimethoxybenzyl)ethanamide

3.5

(25)-2-(2,4-diflnorophenyl)-2-
[GR,6R)-3-(2,3-dihydro-1H-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-y1]-N-3,4-
dimethoxybenzyl)ethanamide

3

538.6

34

539

537 |(2R)-2<(2,4-diflucrophenyl)-2-
[GR,6R)-3-(2,3-dihydro-1H-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-y1}-N-(1,3-
thiazol-2-yl)ethanamide

511.6

36

512

510 [(2R)-N-(tert-butyl)-2~(2,4-
diflacrophenyl)-2-{(3R,6R)-3-
(2.3~dibydro-1H-inden-2-yI)-6-
[(AR)-1-methylpropyl}-2.5-

. |dioxopiperazin-1-yl}ethanamide

55

5116

36

512

510 j(2R)-N-(tert-butyl)-2-(2,4-
difluorophenyl)-2-{(3R,6R)-3-
(2,3-dihydro-1H-inden-2-y1)-6-
[(18)-1-methylpropyl]-2,5-
dioxopiperazin-1-yl}ethanamide

56

4375

i3

438

436 |(ZR)-2-[(3R,6R)-3-(2,3-dibydro-

1H-inden-2-yl)-6-isobutyi-2,5-
dioxopiperazin-1-y{}-2-(4-
fluorophenyl)ethanamide

57

481.6

482

480 W(ZR}Z-IGR.GRH-(ZJM
1H-inden-~2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yl]-2-(4-
fivorophenyl)}-N-(2-
hydroxyethylethanamide

58

509.6

oo oo il 1

34

510

508 |[I(2R)-2-[(3R,6R)-3-(23-
dihydro-1H-inden-2-y1)-6-
isobutyl-2,5-dioxopiperazin-1-
yi}-2-4-
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fluorophenyl)ethanoyl](methyl)e

minojacetic acid

59

509.6

34

510

508 methyl {[(2R)-2-{(3R,6R)-3-
(2,3-dihydro-1H-inden-2-yl)-6-
isobutyl-2,5-dioxopiperazin-1-
yl}-2-(4-
fluorophenyl)ethenoyl]amino}ac
otate

564.7

2.6

565

563 |(3R,6R)-3-(2,3-dihydro-1H-
inden-2-yl)-1-{(1R)-1-(4-

61

534.7

2.6

535

533 |(3R,6R)-3-(2,3-dihydro-1H-
inden-2-yI)-1{(1R)-1-(4-
fluoropheryl)-2-(4-methyl-1,4-
diazepan-1-yI)-2-oxoethyl]-6-
isobutylpiperazine-2,5-dions

2.6

547 |(3R,6R)-3-(2,3-dihydro-1H-
inden-2-yI)-1-[(1R)-2-[4-
(dimethylamino)piperidin-1-y1]-
1-(4-fluorophenyl)-2-oxoethyl]-
6-isobutylpiperazine-2.5-dions

550.7

2.7

551

549 |(2R)-2-[(3R,6R)-3+(2,3-dihydro-
1H-inden-2-yl)-6-iscbutyl-2,5-
dioxopiperazin-1-yI}-2-(4-
floorophenyl)-N-(2-morpholin-
4-ylethyl)ethanamide

548.7

2.8

549

547 |(2R)-2-{(3R,6R)-3-(2,3-dihydro-

1H-inden-2-yI)-6-isobutyl-2,5-

dioxopiperazin-1-yl]-2-(4-

fluorophenyl)-N-(2-piperidin-1-
lethyl)ethanamide

65

SR T

619.7

39

618 |(2R)-N-[2-(benzyloxy)phenyl}-

2-[OR.6R)-3-(2,3-dihydro-1H-
inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-yl}-2-(4-

fluoropherryl)ethanamide

E
fi_

41
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Mwt

-Vi& name
jon

529.6

283

528 |(ZR)-2-{(3R,6R)-3~2,3-dihydro-
1H-inden-2-y1)-6-isobutyl-2,5-
’dinxqipulzin-l ~yI}-N-

isopropyl-2-[4-
(trifluoromethy!)phenyi]ethenam
ide

475.6

3.6

476

474 |2R)-2-[(3R,6R)-32,3-dikydro-
1H-inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-yi]-N-
isopropyl-2-(4-

methylphenyl i

510.1

38

510

508 |(2R)-N-(text-buty])-2-(4-
chlorophenyf)-2-[(3R,6R)-3-
(2,3-dihydro-1H-inden-2-yI)-6-
isobutyl-2,5-dioxopiperazin-1-

ethanemide

505.7

3.5

506

504 |(2ZR)-N-(tert-butyl)-2-[(3R,6R)-
3-(2,3-dihydro-1H-inden-2-y1)-

6-inobuty}-2,5-dioxopiperazin-1-
-2-(4-
Jethanamide

70

559.7

3.8

560

558 |(R)-N+(tert-butyD)-2-[BR.6R)-
3-(2,3-dihydro-1H-inden-2-y1)-
6-isobutyl-2, 5-dioxopiperazin-1-
yi]-2-[4-
(trifluoromethoxy)phenyl]ethena
mids

71

490.6

34

491

489 |@R)-2-{(3R,6R)-3-(2,3-dthydro-
1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yi}-N-
isopropyl-2-[4-

(methylamino)phenyfjethanamid
0

42



e e OV

504.7 | 3.6 | 505 | 503 |(2R)-2-[(3R,6R)-3-(2,3-dihydro-
1H-inden-2-yI)-6-isobutyl-2,5-
dioxopiperazin-1-yl]-2-[4-
(dimethylamino)phenyl]}-N-
isopropylethanamide

530.7 | 3.7 |553(M] 529 |(2R)-2-[(3R,6R)-3-(2,3-dihydro-
+Na) 1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-y]-N-
isopropyl-2-(4-pyrrolidin-1-
phenyl)ethanamide

532.7 | 3.7 | 533 | 531 |(2R)-2-[4-
(diethylamino)phemyl]-2-
[GR,6R)-3~(2,3-dihydro-1H-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yi]-N-

. etl i

5046 | 3.1 | 505 { 503 [4-[(1R)-1-[(3R.6R)-3-(2,3-
dibydro-1H-inden-2-yI)-6-
isobutyl-2,5-dioxopiperazin-1-
yl]-2-(isopropylamino)-2-
oxoothyl]benzamide

518.6 | 3.0 | 519 | 517 |[(2R)-2-[4-(acetylamino)phenyl])-
2-[(3R,6R)-3-(2,3-dibydro-1H-
inden-2-yi)-6-isobutyl-2,5-
dioxopiperazin-1-yl}-N-
isopropylethanamide

74

75

76

532.7 | 32 | 533 | 531 |(2ZR)-2-[3-(acotylamino)phenyl]-
N-(tert-butyl)-2-{OR,6R)-3-
(2,3-dihydro-1H-inden-2-y1)-6-
isobutyl-2,5-dioxopiperazin-1-
ethenamide

539.7 | 33 | 540 | 538 [(2R)-2-[(3R,6R)-3-(2,3-dihydro-
1H-inden-2-yI)-6-isobutyl-2,5-
dioxopiperazin-1-ylJ-N-
isopropyl-2-[4-
.(:l:ﬂ:yl:ulfonyl)phmyl]ethmm
i

78

LTI,

43
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532.7

33

533

531 4-{(1R)-2~(tert-butylamino)-1-

[(3R,6R)-3-(2,3-dihydro-1H-
inden-2-y1)-6-isobutyl-2,5-
|dloxopiperazin-1-y{]-2-
oxoethyl}-N-methylbenzamids

B0

568.7

34

569

567

(2R)-N-(tert-buty])-2-{(3R,6R)-

"~ |3-(2,3dibydro-1H-inden-2-y1)-

6-[(1R)-1-methylpropyl]-2,5-
dioxopiperazin-1-yl}-2-{4-
[(methylamino)sulfonylphenyi}
ethenamide

81

333.7

36

532

534

methyl 4-{(1R)-2-(tert-
ino)-1-{(3R,6R)-3-(2,3-
dihrydro-1H-inden-2-y1)-6-
isobutyl-2, S-dicxopiperazin-1-
J-2-oxoethyl}benzoete

541.8

33

542

540 {(2R)-N-(tert-butyl)-2-[(3R,6R)-

3-(2,3-dihydro-1H-inden-2-yl)-
|6-isobutyl-2,5-dioxopiperazin-1-
yl}-2-[4-(1H-pyrazol-1-
yDphenyl]ethanamide

542.8

i3

543

541

(ZR)-N-(tert-butyl)-2-[GR,6R)-
3-(2,3-dihydro-1H-inden-2-y1)-
|6-isobutyl-2,5-dioxopiperazin-1-
yl}-2-[4(1H-1,2,4-triazo]-1-
yDphenyljethanamids

|84

32

543

541

| @R N{sest-butyl)-2-[GR.6R)-
3-(2,3-dihydro- 1H-inden-2-y1)-
'E. iyL25 icaopinenain 1

}-2-[4-(1H-1,2,3-triazol-1-
Yphenyl]ethansmide

85

541.7

35

542

(ZR)-N-(tert-butyl)-2-[(3R,6R)-
3-(2,3-dihydro-1H-inden-2~yl)-
6-isobutyl-2,5-dioxopiperazin-1-
yl}-2-{3-(1H-pyrazol-3-

1 yl]ethanamide




9

5418 33 | 542 | 540 |(2R)-N-(tert-butyl)-2-[(3R,6R)-
3-(2,3-dihydro-1H-inden-2-y})-
G-isobutyl-2,5-dioxopipemzin-1-
y1]-2-[4-(1H-pyrazol-3-
Dphenyllethenamide

WO 03053443

86

5194 | 3.4 | 520 | 518 [3-{(1R)-2-(text-butylamino)-1-
[BR,6R)-3-(2,3-dikydro-1H-
inden-2-yI)-6-isobutyl-2,5-
dioxopiperazin-1-yi}-2-
oxoethyl} phenylboronic acid
3417 | 3.0 | 542 | 540 [(2R)-N-(tert-butyl)-2-[(3R,6R)-
3-(2,3-dihydro-1H-inden-2-y1)-
6-isobutyl-2,5-dioxopiperazin-1-
yi}-2-[4-(1H-imidazo]-2-
y)phenyl]ethanamide

541.7 | 3.1 |542.0| 540 |(2R)-N-(tert-butyl)-2-[(3R,6R)-
3-(2,3-dibydro-1H-inden-2-y1)-
G-isobutyl-2,5-dioxopiperazin-1-
yl}-2-[3-{1H-imidazp]-1-
yl)phenyl]ethanemide
5417 3.0 | 542 | 540 (2R)-N-(text-butyl)-2-[(3R,6R)-
3-(2,3-dihydro-1H-inden-2-y1)-
6-isobutyl-2,5-dioxopiperazin-1-
y1}-2-[4-(1 H-imidazol-1-
yl)phenyljethanamide

5608 | 3.4 | 561 | 559 |(2R)-N-{tert-butyl)-2-[(3R,6R)-
3-(2,3-dibydro-1H-inden-2-yi)-
6-isobutyi-2,5-dioxopiperazin-1-
1}-2(4-morpholin-4-
Iphenty])ethanamide

5417 | 33 | 542 | 540 (2R)-N-(tert-butyl)-2-[(3R,6R)-
3-(2,3-dihydro-1H-inden-2-yl)-
|6-isobutyl-2,5-diowopiperazin-1-
yl)-2-{4-(1H-pyrazol-4- :
yDpbenyljethansmide

91

92

FRERERRIFREAED

45



WO 03033443

PCT/EP02/14823

399.8

39

598 |(2R)-N-(tert-butyl)-2-[4-(2-tert-
butyl-2H-tetranzol-5-yl)phenyl]-
2-[(3R,6R)-3-(2,3-dihydro-1H-
lindm-Z—yl)—G—isobmyl-z,S-
dioxopiperazin-1-yl]ethanamide

562.7

29

563

none |(2R)-N-(tert-butyl)-2-{(3R,6R)-
3-(2,3-dihydro-1H-inden-2-yl)-
6-isobutyl-2,5-dioxopiperazin-1-
yll-2-{4-[2-
(dimethylamino)ethoxylphenyl}

ethamamide trifluoroacetats

|95

560.8

3.0

561

559 |(R)-2-[(3R,6R)-3{2,3-dihydro-
1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperezin-1-yl}-2-[4-(4-
hydroxypiperidin-1-yl)phenyi]-
(N-isopropylethanamide

616.9

35

617

none {(2R)-N-(text-butyl)-2-[(3R,6R)-

3-(2,3-dihydro-1H-inden-2-y])-

6-isobutyl-2,5-dioxopiperazin-1-
T]-2-[4-(1,4-dioxa-8-

azaspiro[4.5]dec-8-
Dphenyljethanamide

|97

573.8

2.9

574

none |(2R)-N-(tert-butyl)-2-[(3R,6R)-

3-(2,3-dihydro-1H-inden-2-yl)-
|6-isobutyl-2,5-dioxopiperazin-1-
yi}-2-[4-(4-methylpiperazin-1-
yl)phenyl]ethanamide

98

654.0

4.1

652 |(ZR)-N-(tert-butyl)-2-[4-(3,5-
ditert-butyl-1H-pyrazol-1-
Dphenyl]-2-{(3R,6R)-3-(2,3-
dihydro-1H-inden-2-yI)-6-
isobutyl-2,5-dioxopipemzin-1-
yl]ethanamide
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99

581.7

4.0

582

580

|C2R)-N-(test-butyl)-2-{(3R,6R)-
3-(2,3-dihydro-1H-inden-2-yI)-
6-isobutyl-2,5-dioxopiperazin-1-
yl}-2-(4"-methoxy-1,1"biphenyi-
4-yl)ethanamide

100

569.8

39

568

. {yDethanamides

| @R)-N-(tert-butyl)-2-{(3R,6R)-
3-(2,3-dihydro-1 H-inden-2-yI)-
6-isobutyl-2,5-dioxopiperazin-1-
yl]-2-{4'-fluoro-1,1'-biphenyl-4-

101

614.8

43

615

613

(ZR)-N-(tert-butyl)-2-{4-(4-text-
butyl-1,3-thiazol-2-yl)phenyl}-2-
[(3R,6R)-3~(2,3-dihydro-1H-
inden-2-y1)-6-isobutyl-2,5-
sionopiperazin-1-yljothanamid

102

658.9

36

659

657

(2R)-N-(tert-butyl)-2-[(3R,6R)-
3-(2,3-dihydro-1H-inden-2-y1)-
6-isobutyl-2,5-dioxopiparazin-1-
y1}-2-{4'-[(cthylamino)sulfonyi]-
1,1biphenyl-4-yl}ethanamide

103

Flootioo] ot ol ploo

552.8

3.6

553

551

|(ZR)-N-(text-buty)-2-[(OR,6R)-
3-(2,3-dihydro-1H-inden-2-yI)-
Fimbutyl-z.s-dioxopipalzin-l-

1}-2-(4-pyridin-2-
yiphenyTethmamide

47
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104

552.8

33

553

551 |(2R)-N-{tert-butyl)-2-[(3R,6R)-
3-(2,3-dilrydro-1H-inden-2-yI)-
6-isobutyl-2,5-dioxopiperazin-1-
yil-2-(4-pyridin-3-
ylphenyl)ethanamide

105

2.7

24

none |(2R)-2-[(3R,6R)-3-(2,3-dibyro-
1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yi}-2-{4-
[(dimethylamino)methyl]-2-
fluorophenyl}-N,N-
dimethylethanamide

106

29

496

none |(2R)-2-[(3R,6R)-3-(2,3-dihydro-
1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yi]-2-[2-
fluoro-4-
(lrydroxymethyDphemyl]-N,N-
dimethylethanamide

107

34

498

496 |(2R)-2-(2,5-diflucrophexryl)-2-
[3R,6R)-3<2,3-dihydro-1H-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-y[]-N-

X lethanamid

108

3.6

512

510 |(ZR)-N-(tert-butyD)-2-(3,4-
difluorophenyl)-2-{(3R,6R)-3-
(2,3-dihydro-1H-inden-2-y1)-6-
isobutyl-2,5-dioxopiperazin-1-

T]ethanamide

109

36

512

510 |(2R)-N-{tert-butyl)-2-(3,5-
diftuorophenyl)-2-[(3R,6R)-3-
(2,3-dihydro-1H-inden-2-yI)-6-
isobutyl-2,5-dioxopiperazin-1-
yllethanamide

110

e e o

3.6

512

510 |(2R)-N-(teat-butyl)-2-(2,3-
difluorophenyl)-2-[(3R,6R)-3-
(Zj-dﬂwdro-lH-mden-z-yl)-G-

-2,5-dioxopiperazin-1-
l]elhmnmlde

43
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111

3.7

530

(R)-N-(tort-butyl)-2-[R,6R)-
3-(2,3-dihydro-1H-inden-2-y1)-
6-isobutyl-2,5-dioxopiperazin-1-
vil-2-(2,4,5-
ifluoropheaylJothanamid

112

37

530

528 1(2R)-N-(tert-buty])}-2-[(3R,6R)-

3-(2,3-dihydro-1H-inden-2-y1)-

6-isobutyl-2,5-dicxopiperazin-1-
l]'zm-4'
ifluorophenyl )ethanamide

113

3.6

530

528

(25)-N-(text-butyD-2-[(3R,6R)-
3-(2,3-dihydro-1H-inden-2-yI)-
6-isobutyl-2,5-dioxopiperazin-1-
yil-2+(2,4,6-
trifluorophenyl)ethanamide

114

38

(2R)-N-(text-butyl)-2(2,3-
difluoro-4-methylphenyl)-2-
[3R,6R)-3-2,3-dihydro-1H-
inden-2-yl)-6-isobutyl-2,5-

i . in-1-yTet} id

115

3.8

528

(2R)-N-(tert-butyl)-2-(4-chloro-
3-fluarophenyl)-2-{(3R,6R)-3-
(2,3-dihydro-1H-inden-2-yI)-6-
isobutyl-2,5-dioxopiperazin-1-
vyi]ethanamide

116

3.7

530

(2R)-2-(3 4-dichlorophenyl)-2-
{(3R,6R)-3-(2,3-dibydro-1H-
inden-2-y1)-6-[(18)-1-
methylpropyl]-2,5-
dioxopiperazin-1-y1}-N-

. ot id

117

E AR MUk i

37

580

578

(2R)-2-[3-chloro-4-
(triflucromethoxy)phenyf]-2-
[GR,6R)-3-(2,3-dibydro-1H-
inden-2-yl)-6-isobutyl-2,5-

dioxopiperazin-1-yi}-N-
. et 4
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3.0

480

(2R)-2-[(3R,6R)-3-(2,3-dihydro-
1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yl}-2-(3-
fuoro-4-hydroxyphenyl)-N,N-
dimethylstbanemide

119

33

496

494

[2R)-2-((3R,6R)-3-(2,3-dihydro-
1H-inden-2-yl)-6-isopropyl-2,5-
|dioxopiperazin-1-yi]-2-(3-
fluoro-4-methoxyphenyl)-N-
|isopropylethanamide

120

121

36

522

| 2R)-N~(tert-butyT)-2-[(3R,6R)-
3-(2,3-dihydro-1H-inden-2-y1)-
16—isobmyl-2,5-dioxopipnzin-l-
yl}-2-(2-fluoro-4-
methoocyphenyl)ethanamide

31

538

{4-[(IR)-1-[3R.6R)-3(2,3-
|dibydro-1H-inden-2-y])-6-
isobutyl-2,5-dioxopiperazin-1-
yil-2-(dimethylamino)-2-
|oxoethyl]-2-
fluorophenoxy)acetic acid

122

3.6

596

594

tert-butyl {4-{(IR)-1-[GR,6R)-
3-(2,3-dihydro-1H-inden-2-y1)-
6-isobutyl-2,5-dioxopiperazin-1-
yl]-2-(dimethylamino)-2-
joxoethyl]-2-
fluorophenoxy)}acetate

123

3.3

353

4-[(1R)-1-{GR,6R)-3-(2,3-
dihydro-1H-inden-2-y1)-6-
isobutyl-2,5-dioxopiperazin-1-
yI]-2-(dimethylamino)-2-
oxoethyl]-2-flucrophenyl
dimethylcarbamate

124

e i oplp oo

3.5

552

(ZR)-N-(tert-butyl)-2-{(3R,6R)-
3-(2,3-dihydro-1H-inden-2-yl)-
6-isobutyl-2,5-dioxopiperazin-1-
y1]-2-(2-fluoro-4,5-
dimethoxyphenyl)ethanamide

50
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125

3.7

522 |(2R)-N-(tert-butyl)-2-[(3R,6R)-

3-(2,3-dihydro-1H-inden-2-yl)~
Wﬁ-ilobutyl-z,s-dim:opipaazin-l-
y1}-2-(4-fluoro-3-
methoxyphenyl)sthanamide

126

3.8

570/5 |2R)-2-(4-bromo-2-

72

fluoropheny])-N-{tert-butyl)-2-
[(3R,6R)-3-(2,3-dihydro-1H-
inden-2-yI)-6-isobutyl-2,5-

-|dioxopiperazin-1-yl]ethanamide

127

35

521

[2R)-2-[(3R,6R)-3-(2,3-dibrydro-
1H-inden-2-y])-6-isobutyl-2,5-
1dwxop1petmn-l-yl]-2-[4-
(dimsthylamino)-3-
flugrophenyl]-N-
isopropylethenamide

128

3.7

538

(2R)-N-(tert-butyl)-2-(3-chloro-

4-methoxyphenyl)-2-[(3R.6R)-

3<(2,3-dihydro-1H-inden-2-y1)-
6-isobutyl-2,5-dioxopiperazin-1-
ethanamide

129

33

565

563

rmz[an.sm-(z.umm
1H-inden-2-yf)-6-isobutyl-2,5-
|dioxopiperazin-1-yI]-2-(3-
fluoro-4-morpholin-4-yiphenyl)-
h—uopmpyldhmndn

130

k v}

579

577

{R)-2-[(3R,6R)-3-(2,3-dihydro-
1H-inden-2-yI)-6-isobutyl-2,5-
|dioxopiperazin-1-yi]-2-[2-
flucro-4-(4-hydroxypiperidin-1-
yl)pheny{]-N-

. teit id

131

o et Al

33

587

585

(ZR)N-{tert-butyl)-2-[(3R,6R)-
3-(2,3-dihydro-1H-inden-2-y1)-
6-isobutyl-2,5-dicxopiperazin-1-
yi)-2-{2-flucro-4-
[(methylsulfonyamino]phenyl}
ethansmide

51
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2 litres of growing cell cultures of Streptomyces rimosus BS33 was used to biotransform
GW796679x. 500mg of GW796679X was added after 3 duys growth and the broth
harvested after another 5 days incubation. At harvest, 2 litres of methanol was added,
then the cells removed by centrifugation. Methanol was removed from the supematant by
evaporation. The compounds were then extracted with ethyl acetats, eveparated to
dryness, and purified by preparative HPLC to give examples 132,133,134 end 135.

132

485.5

29

486

484 |(2R)-2-(2,4-difluorophenyl)-2-
{(3R,5R)-3-[(28)-5-hydroxy-
2,3-dilydro-1H-inden-2-y1}-6-
isobutyl-2,5-dioxopiperazin-1-
yl}-N-methylothanamide

133

485.5

29

484 |(2R)-2-(2 4-difluorophenyl)-2-
{(R,6R)-3-[(2R)-1-hydroxy-
2,3-dihydro-1H-inden-2-yl]-6-
isobutyl-2,5-dioxopiperazin-1-

1}-N-methylethanamide

134

485.5

2.9

484 |(2R)-2-(2,4-difluorophenyl)-2-
{(R.6R)-3-[(2R)-1-hrydroxy-
2,3-dihydro-1H-inden-2-y1]-6-

i -2,5-dloxopiperazin-1-
yl}-N-methylethanamide

135

485.5

31

486

530(M|(2R)-2~(2,4-difluorophenyl)-2-
+45) [(3R.6R)-3-(2.3—dihy&o-ll-l—
inden-2-y1)-6-isobutyl-2,5-
dmxopnpmzm—l-yl]—N—
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Benzofuran-5-carboxaldehyde (215 mg, 1.47 mmol} and D-Jeacine t-butyl ester
hydrochloride (329 mg, 1.47 mmol) were dissolved in methanol (1.5ml) and
triethylamine (0.205 ml, 1.47 mmol) added. The mixture, a pale yellow solution, was left
to stand at room tempersture overnight (23.5 hours). Then Boo-D-indanylglycine (429
mg, 1.47 mmol) was added followed by isopropylisonitrile (0.138 ml, 1.51 mmal). The
mixture, a yellow solution, was left to stand at room temperature overnight (23.5 hours)
before the solvent was evaporated under reduced pressure to leave a yellow gum. The
gum was dissolved in 4M hydrogen chlaride in dioxan (3 ml, 12 mmo]) and left to stand
at room temperature for 7.5 hours before it was sveporated under reduced pressure to
leave an orange / brown gum. The gum was dissolved in methanol (2 mf) and 4M
hydrogen chloride in dioxan (1 ml, 4 mmol) added. The mixture was left to stand at room
temperature for 5.5 hours before the solvent was removed by evaporation under reduced
preasure. The residue was dissolved in dichloromethane (4ml) and triethylamine (0.5 ml,
oxcess) added. The mixture was stirred at room temperatnre overnight (18.3 hours) before
the solvent was removed by evaporation under reduced pregsnre, The residne was loaded
in dichloromethane onto a SPE column (10g silica, Mega Bond Elut cartridge, pre-eluted
with cyclohexane). The cohrnn wes eluted stepwise (40 — 45 ml each step) with 100%
chloroform, 3 : 1 cyclohexans : diethyl ether, 1 : 1 cyclohexane ; disthyl ether, 1: 3
cyclohexane : diethyl ether, 100% diethyl ether, 1 : 1 cyclohexane : othyl acetate, 1 : 2
cyclohexane : ethyl acetate and 100% ethyl acetate. The 1 : 3 cyclohexane : diethyl ether
1o 1 : 2 cyclohexane : ethyl acetate fractions inclusive were combined to give a pale
yellow solid (336 mg). The solid was loaded in dichloromethane onto 6 preparstive
chromatography plates (silica gel 60 plates, 20 x 20 cm?). The plates were eluted four
times with 30 : 1 dichloromethane : mmpaml'l‘hcreqmedhandmulnctedmih?
lethylaem mﬂhnmltngrva (2R L6R 3

wiid (141mg. 028 mmol)

HPLC Rt = 3.46 minutes; m/z [M+H]* ~ 502.

TH NMR 5 7.95 (d, 1H), 7.73 (d, 1H), 7.68 (d, 1H), 7.53 (d, 1H), 7.37 (dd, 1H), 7.16 (m,
4H), 6.79 (d, TH), 5.79 (d, 1H), 5.37 (s, 1ED), 4.1 (m, 1H), 4.03 (br dd, 1H), 3.99 (dd,
1H), 3.16-2.97 (m, 3H), 2.95-2.78 {m, 2H), 1.79(m, 1H), 1.69 (m, 1H), 1.33 (m, 1H), 1.09
(t, 6H), 0.78 (d, 3H), 0.67 (4, 3H).

HPLC Rt = 3.50 mimutes; miéz [MHI" = 534,
I NMR 3 8.66 (d, 1H), 7.82 (d, 1H), 7.67 (dd, 1H), 7.20 (m, 4H), 6.72 (br d, 1H), 6.13
(s, 1H), 5.19 (s, 1), 4.06 (br dd, 1), 4.00 (dd, 15), 3.18 (m, 1H), 3.07 (m, 2H), 2.92
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(m, 1H), 2.81 (m, 1H), 1.86(m, TH), 1.80 (m, 1H), 1.54 (m, 1H), 1.36 (s, 9H), 0.85 (d,
3H), 0.78 (d, 3H).

I-IPLCRt=3.34|mmma mfz[M+I-l] =504,

' NMR 5 7.81 (br 8, 1H), 7.18 (m, 5H), 6.79 (d, 1H), 6.44 (br d, 1H), 5.50 (d, 1H), 5.06
(s, 1H), 4.61 (t, 2H), 4.08 (m, 1HD), 3.96 (m, 2H), 3.22 (t, 2H), 3.15 (m, 1H), 3.07 (d, 2H),
2.90 (m, 1H), 2.79 (dd, 1H), 1.82(m, 1H), 1.71 (m, 1H), 1.42 (m, 1H), 1.12 (dd, 6H), 0.83
(4, 3H), 0.77 (d, 3H).

pl. 139

HPLCRi= 343 e M+HT = 520

'HNMR (CDCl) 5721 (m, 2H), 7.16 (m, 2H), 6.97 (4, 1H), 6.88 (dd, 1H), 6.82 (4, 1H),
6.58 (m, 1H), 6.06 (m, 21), 5.64 (s, 1H), 5.02 (m, 1H), 3.95 (m, 2H), 3.16 (m, 1H), 3.07
(n, 2H), 2.89 (m, 1H), 2.77 (m, 1H), 1.82 (m, 1H), 1.71 (m, 1H), 1.41 (m, 1H), 1.32 (3,
9H), 0.83 (d, 3H), 0.79 (d, 3H)

To a suspension of L-leucine (2.62g) in methanol (250ml) at —30°C under nitrogen was
added a solution of banzofuran-5-carbaldehyde (2.92g) in methanol (15ml) and a
suspension of 2-benzyloxyphenylisonitrile (4.19g) in methanol (15ml). The reaction was
stirred at —30°C for 2 hours and then allowed to warm to room temperature and stirred for
a further 3 days. The solvent was removed in vacuo and the residue was passed through a
Biotnge™ column (3x90g) eluting with cyclohexane: etiry] acetate (5:1) to afford after
evaporation of the eppropriate fractions methyl N-[(1R)-2-{[2(benzyloxy)phenyl]amino}-
1-(benzofuran-5-y1)-2-oxoethyl]-L-leucinate (5.11g).

HPLC Rt=3.97 minutes, m/z [M+H]" = 499
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A mixture of palladium on carbon (10%, 500mg), methyl N-{(1R)-2-{[2-
(benzyloxy)phenyl}amino}-1-(benzofuran-5-y1)-2-oxoethyl}-L-leucinate (5.1g) and ethyl
acetate (60mI) was stirred under a hydrogen atmosphere for 5 hours. The reaction was
then filtered through Celite and the filter pad was washed with forther portions of ethyl
acetate, The combined organic fractions were evaporated to give methyl N-{(1R)-1-
{benzofuran-5-y1)-2-[(2-hydroxyphenyl)amino]-2-oxoethyl}-L-leucinate (3.429g).

HPLC Rt=3.49 min, m/z [M+H]* = 411

A sohition of methyl N-{(1R)-1-(benzofuran-5-y1)-2-[(2-hydroxyphenyl)amino}-2-
oxoethyl}-L-leucinate (410mg) and 1,1°-thiocarbonyldiimidazole (196mg) in
dichloromethane (Sml) was loft to stand for 18 hours. Water (2001) was added to the
reaction mixture end this was then stirred rapidly for 30 minutes. After this, 1H-
Benzotriazolium, 1-[bis(dimethylamino}methylene]-, tetrafluoroborate(1-), 3-oxide
(TBTU, 710mg) and a solution of dimethylamins in tetrahydrofucan (3ml of 2M solution)
were added. The reaction mixture was stirred for a further 18 hours and was then passed
down an SPE (5g, zilica) eluting with a gradient (3:1 to 1:2 cyclohexane: ethyl acetate).
The required fractions were combined and evaporated to furnish methyl N-[1-
{benzofuran-5-y1)-2-(dimethylamino)-2-oxoethyl]-L-leucinats (140mg).

HPLC Rt = 2.70 mimtes m/z [M+H]" = 347

To a solution of methyl N-[1-(benzofuran-5-yl)-2-(dimethylamino)-2-oxoethyl]-L-
leucinate (520mg) in methanol (SmI) was added a solution of lithium hydroxide (91mg)
in water (3ml). After stirring vigorously for 24 hours the solvent was removed in vacuo.
The regidue was diluted with water (10mI) then neutralised with 2N hydrochloric acid.
This solution was applied to an Oasis™ cartridge (2x6g) and eluted with water (x2) and
methannl (x2). The required fractions were combined and evaporated to afford N-[1-
(benzofuran-5-y1)-2-(dimethylamine)-2-oxoetiryl}-L-leucine (478mg).

HPLC Rt = 2.27 mimates m/z [M+H]" =333 :

To & solution of (ZR)-{(tert-butoxycarbomyl)amino](2,3-dilydro-1H-inden-2-yl)ethanoic
acid (419mg) in dry tetrahydrofuran (5ml) at —20°C under a nitrogan atmosphere was
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added N-methylmorpholine (158pul) and a solution of isopropylchloroformate in toluene
(1.0M, 1.44ml). After 10 minutes, & solution of N-[1-(benzofuran-5-yl)-2-
(dimethylamino)-2-oxoethyl]-L-leucine (478mg) in dimethylfonnamide (Sml) was added
and the reaction was allowed to warm to room temperature. After 20 hours, the solvent
was removed in vacuo and the residue was dissolved in 4N hydrochloric acid in dioxan
(4ml). After 4 hours methanol (13ml) was added and the reaction was left to stand for a
further 18 hours. The solvent was then removed #r vacuo and the residuc was separated
was evaporaied in vacuo and the residoe was applied to an SPE (10g, silica). The product
was cluted using an ethyl acetats: methanol gradient (3:1 to 1:3) to afford (ZR)-2-

HPLC Re=3.36 mimtes, iz M= 488
H NMR (Ds-DMSO0) 5 8.47 (d, 1H), 8.07 (d, 1H), 7.71 (m, 1H), 7.69 (d, 1H), 7.38 (dd,

1H), 721 (m, 2H), 7.12 (m, 2H), 7.03 (m, 1H), 6.47 (s, 1H), 3.88 (m, 1H), 3.69 (d4, 11D),

3.07-2.67 (m, 5H), 2.87 (s, 3H), 2.7 (s, 3H), 1.40-1.70 (m, ZH), 0.46 (m, 1H), 0.42 (4,
3H), 0.02 (4, 3H)

Example 141

A mixture of 2-methyl-5-formylbenzofuran (1.26g), (D)-eucine methyl ester
hydrochlaride (1.57g), tristhylamine (1.2mT) and methanol (20mI) was stirred at room
temperature for 6 hours and then left to stand for 19 hours. N-benzylcarbonyl-(D)-
indanylglycine (2.80g) and 2-benzyloxy-phenylisocyanide (1.89g) were then added
sequentially and the mixture stirred for 2 days. The reaction mixture was concentrated
under reduced pressure and diloted with ethyl acetate. This was washed with IN
hydrochloric acid, satureted sodium bicarbonate solution end brine. The organic phase
was dried over MgSO, and concentrated #n vacuo. The residve was diluted with ethyl
acetate (100ml) and acetic acid (10ml) and hydrogenated at atmospheric pressure over
10% palladium on activated carbon (1.5g). After 4 hours the catalyst was removed by
filtration through a pad of celite and washed with dichloromethane/methanol (500ml of
1:1 v/v). The filtrate and washings were combined, evaporated under reduced pressure.
washed with water, saturated sodium bicarbonate solution and brins. The organic phase
was dried over MgSO, and evaporsted under reduced pressure. The residue was applied
to & silica cartridge (100g) and eluted with cyclohexane/ethyl acetats (500ml of 3:1, 2:1,
1:1 v/v) and ethy] acetate (500ml). The required fractions ware combined and evaporated
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In vacuo to give (2RS)-2-(2-methylbenzofuran-5-yl)-2-[(3R,6R)-3-(2,3-dihydro-1H-
inden-2-y1)-6-isobutyl-2,5-dioxopiperazin-1-yI]-N-(2-bydroxypbenyl)ethanamide (1.58g).
HPLC Rt = 3.60 minutes; m/z [M+H]" = 566,

Carbonryldiimidazole (92mg, 1.6 oquiv.) was suspended in anhydrous dichloromethane
(SmL) and the suspension wag left at room temperature for 15 mimites. (2RS)-2-(2-
mrthylbenzofuran-5-yI)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yi)-6-isobutyl-2,5-
dioxopiperazin-1-yJ}-N-(2-hydroxyphanyl)cthanamide (200mg) was then added and the
mixture was stirred at room temperature for 5 hours. The resulting brown solution was
then treated with a 2.0M solution of dimethylamine in totrahydrofiran (1.06mL, 6 equiv.)
end the resulting mixture was stirred for 30 minutes end then left to stand at room
temperature for 18 hours. The reaction mixture was diluted with dichloromethane (2mL)
and washed with 1M hydrochloric acid (2mL). The arganic phase was separated using a
hydrophobic frit and was evaporated under reduced preasure o leave a brown gom. The
crude product was applied to a silica cartridge (10g). This was eluted with cyclohexane
(100ml), cyclohexane/ethy] acetate (100ml of 2:1, 322, 1:1, 2:3 and 1:2 vA), ethy] acetate
@W)mdemylmmdmﬂmol(lmm]ufwlvh) 'I‘hereqm:adﬁadmnsm

ﬂﬂmumoﬂ‘ whm lohd (88mg).

HPLC Rt = 3.40 minutes; m/z [M+H]" = 502,

"H NMR (CDCl;) 8 7.52 (d, 1H), 7.43 (4, 1H), 7.27-7.13 (m, 5H), 6.54 (s, 1H), 638 (m,
1H), 6.31 (4, 1H), 424 (m, 1H), 3.99 (dd, 1H), 3.22-3.05 (m, 3H), 2.99 (s, 3H), 2.86 (m,
1H), 2.82 (s, 3H), 2.75 (m, 1H), 2.48 (m, 3H), 1.45 (m, 1H), 1.36 (m, 1H), 0.57 (m, 1H),
0.51 (d, 3H), 0.19 (d, 3H).

I-IPI.CRt-340mmu|=a.mlz[M+I-l]"-Sl6

'"HNMR (CDCL;) & 7.57 (m, {H), 7.41 (4, 1H), 7.28-7.11 (m, 5H), 6.61 (m, 1H), 6.37 (m,
1H), 5.49 (d, 1H), 523 (s, 1H), 4.11 (m, 1H), 4.02-3.93 (m, 2H), 3.19-3.05 (m, 3H), 2.92
(m, 1H), 2.77 (m, 1H), 2.48 (m, 3H), 1.79 (m, 1H), 1.70 (m, 1H), 1.38 (m, 1H), 1.10 (m,

6H), 0.78 (d, 3H), 0.69 (d, 3H).
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rm.cm-assmm mIz[M-l-H] - 544,

'H NMR (CDCls) 6 7.51 (d, 1H), 7.45 (d, 1H), 7.26-7.14 (m, 5H), 6.57 (s, 1H), 6.39 (m,
1H), 6.34 (m, 1H), 420 (m, 1H), 3.99 (m, 1H), 3.73-3.33 (6H), 3.22-3.03 (m, 5H), 2.88
(x, 1H), 2.75 (m, 1H), 2.49 (m, 3H), 1.45 (m, 1H), 1.37 (m, 1H), 0.54 (m, 1H), 0.51 (d,
3H), 020 (d, 3H).

HPLCRe=3. 39mmull=s mIz[M+H]"'=505

'H NMR (CDCh) 8 7.56 (d, 1H), 7.45 (d, 1H), 7.32 (dd, 1H), 7.23 (m, 2H), 7.16 (m, 2H),
6.55 (s, 1H), 6.23 (d, 1H), 5.89 (d, 1H), 4.22 (m, 1H), 3.99 (dd, 1H), 3.21-3.04 (m, 3H),
3.00 (s, 3H), 2.87 (m, 1H), 2.84 (s, 3H), 2.75 (m, 1H), 1.47 (m, 1H), 1.38 (m, 1H), 0.58-
0.49 (m, 4H), 0.22 (d, 3H).

5-Bromobenzofuran-2-carboxylic acid (4.68g) was suspended in carbon tetrachloride
(150mI) and water (50ml). To this was added sodivm bicarbonate (3.36g), followed by
Selectflor (7.1g) and the reaction mixture was stirred rapidly for 20 hours. The reaction
organic phase was separated, washed with brine and dried over anhydrous MgS0y. The
solvent was svaporated under reduced pressure at room temperature. The residue was
appliad to a silica cartridge (20g) end eluted with diethy] ether. This gave 5-bromo-2-
fluoro-1-benzofuren (1.4g).

'H NMR (CDCl) 8 7.61 (d, 1H), 7.36 (dd, 1H), 7.26 (d, 1H), 5.84 (dd, 1H).

2-Flugro-5-formyl-1-benzofuran

A shury of magnesium powder (219mg) and iodine {cat) in dry tetrahydrofuran (3ml)
was heated at 50°C under nitrogen for 20 mimites. 5-Bromo-2-flucro-1-benzofuran (1.4g)
was dissolved in dry tetrahydroforan (6ml). A 1ml portion of the solution was added to
the slurry at 50°C without stirring, After 30 minutes the rest of the solution was added
slowly and the reaction was heated at reflux for 3 hours. The reaction was cooled in an
jca/water bath end dimethylformamide (1mI) was added dropwise maintaining the
temperature below 10°C. After 1 hour a mixture of ZN hydrochloric acid (12.5ml) and
brine (12.5ml) was added. The reaction mixture was extracted using ethyl acetate
(3x25ml). The combined orgenics were washed with brine and dried over anhydrous
magnesium sulphate. The solvent was removed in vacuo and the residue applied to a
gilica cartridge (50g)- This was ehuted with cyclohexane, cyclohexane/ethyl acetate (6:1,
5:1 v/v). This gave 2-fluoro-5-formyl-1-benzofirran (376mg).
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'H NMR (CDCl;) 5 10.05 (s, 1H), 8.04 (m, 1H), 7.83 (dd, 1H), 7.54 (d, 1H), 6.01 (dd,
1H).

l-IPI..CRt=3.42mmnﬁes.mlz[M+I—I]"’ szo

'H NMR (CDCL) & 7.61 (4, 1H), 7.42 (d, 1K), 7.31 (dd, 1H), 7.21 (m, 2H), 7.16 (m, 2H),
6.70 (d, 1H), 5.89 (d, 1H), 5.57 (d, 1H), 5.18 (s, 1H), 4.11 (m, 1H), 3.98 (m, 2H), 3.16
(m, TH), 3.08 (m, 2H), 2.91 (m, 1H), 2.78 (m, 1H), 1.82 (m, 1H), 1.73 (m, 1H), 1.41 (m,
1H), 1.12 (d, 3H), 1.10 (d, 3H), 0.81 (d, 3H), 0.72 (d, 3H).

HFLCRt=3. 35muulte|.mlz[M+H] = 548,

'H NMR (CDCh) 5 7.55 (d, 1H), 7.47 (d, 1H), 7.31 (dd, 1H), 7.27-7.14 (m, 4K), 6.58 (s,
1H), 6.38 (d, 1H), 5.91 (d, 1H), 4.19 (m, 1H), 4.00 (dd, 1H), 3.73-3.50 (m, 5H), 3.39 (m,
1H), 3.23-3.04 (m, SHY; 2.87 (m, 1H), 2.76 (m, 1H), 1.47 (m, 1H), 1.40 (m, 1K), 0.53 (4,
3H), 0.51 (m, 1H), 024 (d, 3H). :

HPLC Rt = 3.38 mimutes; m/z [M+H]" = 487.

'H NMR (CDCls) § 9.03 (s, 1H), 7.66 (d, 1H), 7.49 (d, 1E), 7.30 (m, 1H), 721 (m, 1H),

7.18-7.10 (m, 4H), 7.02 (m, 1H), 6.57 (s, 1H), 6.55 (m, 1H), 4.29 (m, 1H), 4.00 (dd, 1H),
3.22-3.03 (m, 3H), 3.00 (s, 3H), 2.92-2.73 (m, SH), 1.40 (m, 1H), 1.33 (m, 1H), 0.57 (m,
1H), 0.45 (d, 3H), 0.06 (d, 3H).

I-IPLCRt=3 20mmﬂm.mfz[M+H]"-579

YHNMR (CDCls) 8 9.62 (s, 1H), 7.64 (d, IH), 7.41 (d, 1H), 7.30 (m, 1H), 7.26-7.10 (m,
6H), 6.51 (m, 1H), 6.48 (s, 1H), 4.18 (m, 1H), 4.05-3.90 (m, 2H), 3.68-3.50 (m, 2H),
3.28-3.01 (m, 4H), 2.96-2.69 (m, 8H), 1.41 (m, 2H), 0.65 (m, 1H), 0.47 (d, 3H), -0.10 (d,
3H).
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(2R5)-2-(1-benzothien-5-yI)-2-[(3R,6R)-3-(2,3-dilrydro-1 H-inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-y[]-N-(2-benzyloxyphenyl)ethanamide

A mixture of 5-formyibenzothiophene (2.0g), (D)-leucine methyl ester hydrochloride
(2.24g), triethylamine (1.72ml) and methanol (20ml) was stirred at room temperature for
24 hours. N-fert-butoxycarbonyl-{D)-indanylglycine (3.59g) and 2-benzyloxy-
phenylisocyanide (2.58g) were then added sequentially and the mixture stirred for 4 days.
Then the solvent was removed under reduced pressare. The residue was taken up in
dichloromethene (20ml) and 4M hydrogen chloride in 1,4-dioxane (20ml) and the
mixture was stirred at room temperature for 2 hours. The solvent and hydrogen chloride
were evaporeted under reduced pressure. The crude material was dissolved in
dichloromethane (30ml) and triethylamine (10ml) added. The mixture was stirred for 18
hours befors the dichloromethene and excess of tricthylamine were removed under
reduced preasure. The crude product was dissolved in dichloromethene (100ral) aod
washed with IN hydrochloric acid (2x100ml) end brine. The organic phase was dried
over MgSOy and evaporeted in vacuo to yield (2RS)-2-(1-benzothien-5-y1)-2-[(3R,6R)-3~
(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-dioxopipemzin-1-yI]-N-(2-
benzyloxyphenyl)ethanamide as a brown foam (7.5g).

HPLC Rt = 3.88 minutes, m/z [M+H]" = 658.

(2RS)-2-(1 -benzothien-5-yI)-2-[(3R,6R)-3-(2,3-dilrydro-1H-inden-2-yI)-6-isobutyl-2,5-
dioxopiperazin-1-yI}-N-(2-benzyloxyphenyl)ethanamide (1.0g) was dissolved in
dichloromethane (5ml) and to this was added dropwise a 1.0M solution of BBry in
dichloromethane (2.0ml). The reaction mixture was stitred at room temperature for 2
hours. To the reaction mixture was edded IN hydrochloric acid (30mI) and
dichloromethane (20ml). The phases were separated and the organic phase was washed
with 1N hydrochloric acid (30ml) and brins (30ml). The organic phase was dried over
MgSO0, and evaporsted in vacuo. The residue was parified by Biotage™ flash column
chromatography, eluting with 3:2 ethy] acstate:cyclohexane. The required fractions were
combined and evaporated in vacuo to give (2RS)-2-(1-benzothien-5-y1)-2-[(3R,6R)-3-
(2,3-dihydro-1H-inden-2-y1)-6-isobutyi-2,5-dioxopiperazin-1-yl]-N-(2-
hydroxyphenyl)ethenamide (210mg).

HPLC Rt = 3.55 minutes, m/z [M-+H]" = 568.
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Carbonyldiimidazole (100mg) was suspeaded in anhydrous dichloromethans (1mL) and
the suspension was left et room temperature for 15 mimites, 2RS)-2~(1-benzothien-5-yl)-
2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-isobutyl-2,5-dioxopiperazin-1-yl]-N-(2-
hydroxyphenyl)ethanamide (200mg) was then added and the mixture was stirred at room
tempersture for 5 hours 20 minutes. The resulting brown solution was then treated with a
2.0M solution of dimethylamine in tetrahydrofuran (1.0mL, 6 equiv.) and the resulting
mixture was sticred for 30 mimutes and then left to stand at room tempemture for 18 hours
15 mimtes, The reaction mixture was evaporated under reduced preasure. The crude
product was purified by silica column chromatography eluting with 1:1v/v ethyl
acetate:cyclohexane, The required fractions were combined and evaporated in vacuo to
give (2R)-2-(benzothien-5-yl) -2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-

dioxopiperazin-1-y[}-N,N-dimethylethanamide as a white solid (90mg).
HPLC Rt = 3,35 minutes, m/z [M+H]" = 504.
JH NMR. (CDCl;) 57.94 (d, 1H), 7.89 (m, 1H), 7.70 (d, 1H), 7.54 (d, 1H), 7.41 (m, 1H),
735 (d, 1H), 723 (m, 1H), 7.13 (m, 3H), 6.63 (s, 1H), 4.25 (m, 1H), 4.02 (dd, 1H), 3.23-
3,04 (m, 3H), 3.01 (s, 3H), 2.93-2.77 (m, 5H), 1.50-1.32 (m, 2H), 0.52 (m, 1H), 0.49 (d,

3H), 0.12 (d, 3H).

Compounds 150-169 and 174-175 were prepared via method 1. Compound 170 was
prepared via method 2. Compounds 171, 172 and 173 were prepared via method 5.

No.

Reguo

Mwt

Rt/mi [MH

-+

MH

Name

150

——

517.7

3.62

518

516

(2R)-N-(tert-butyl)-2-(2,3-dilrydro-1-
benzofuran-5-y1)-2-[(3R,6R)-3-(2,3-
ditrydro-1H-inden-2-yl)-6-isobuty]-2,5-
dioxopiperazin-1-yljethensmide

151

516.6

3.12

517

515

2-(1H-1,2,3-benzotriazol-5-y1)-N-{text-
butyl)-2-{(3R,6R)-3-(2,3-dihydro-1H-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yljacetamide

152

533.7

3.42

534

(ZR)-N-(text-butyl)-2-(2,3-dihydro-1,4-
benzodioxin-6-yl)-2-[(3R,6R)-3-(2,3-
dilrydro-1H-inden-2-y1)-6-isobutyl-2,5-
diozopiperazin-1-yljethanamide

61
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153

555.6

N

556

554

(ZR)-N-(tect-butyl)-2~(2,2-difluoro-1,3-
benzodioxol-5-y1)-2-[(3R,6R)-3-(2,3-
dihydro-1H-inden-2-yI}-6-isobutyl-2,5-
dioxopiperazin-1-yl]ethanamide

154

532.7

332

533

531

(2R)-2-(1,3-benzothiazol-6-yI)-N-(tert-
butyl)-2-[(3R,6R)-3-(2,3-dikrydro-1H-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yljethanamide

155

530.7

3.18

531

529

(2R)-N-(text-butyl)-2-[(3R,6R)-3-(2,3-

dihydro-1H-inden-2-yI)-6-isobutyl-2,5-

dioxopiperezin-1-yi}-2-(1-methyl-1H-
1,2,3-benzotriazol-5-yi)ethanamide

156

530.7

3.2

531

(2R)-N-(tert-butyl)-2-[(3R,6R)-3-(2,3-

dihydro-1H-inden-2-yI)-6-isobutyl-2,5-

dioxopiperazin-1-yl]-2<(1-methyl-1H-
1,2,3-benzotriazol-6-yl)cthanamide

157

629.7

3.06

514

(2R)-2-(1H-benzimidazol-5-yI)-N-(tert-
butyl)-2-{(3R,6R)-3-(2,3-dihydro-1H-
inden-2-yD-6-{(1R)-1-methylpropyi]-

2,5-dioxopiperazin-1-yl}ethanamide
trifluorcacetate

158

515.7

3.72

516

514

(2R)-2-(1-benzofuran-2-yI)-N-(tert-
butyl)-2-{(3R.6R)-3+(2,3-dihydro-1H-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yljcthanamids
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159

530.7

33

531

529

(ZR)-N-(tert-butyl)-2-[GR,6R)-3-(2,3-

dihydro-1H-inden-2-yl)-6~isobutyl-2,5-

dioxopiperazin-1-yl]-2-(2-methyi-1,3-
benzoxazol-5-yl)ethanamide

160

530.7

335

531

529

(ZR)-N-(tert-butyl)-2-[(3R,6R)-3(2,3-

dihydro-1H-inden-2-yI)-6-isobutyl-2,5-

dioxopiperazin-1-yi]-2-(2-methyl-1,3-
benzoxazol-6-yl)ethanamide

161

519.7

337

518

(2R)-2-(1,2,3-benzothiadiazol-6-yI)-2-
[(3R,6R)-3-(2,3-dihydro-1H-inden-2-
yl)-6-isobutyl-2,5-dioxopiperazin-1-yi]-
N-isopropylethanamide

162

514.7

341

315

(2R)-2-[(3R,6R)-3~2,3~dilrydro-1H-
inden-2-yI)-6-isobutyl-2,5-
dioxopiperazin-1-y[}-N-isopropyi-2-(1-
methyl-1H-indo}-5-yl)ethanamide

163

529.6

(ZR)-2-[(3R,6R)-3-2,3-dihydro-1H-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yl]-N-isopropyl-2-(2-
oxo-2H-chromen-6-yDethanamide

164

o o e ) o

517.7

3.53

518

516

(2R)-2(1-benzothien-5-yI)-2-[(3R,6R)-
3-(2,3-dihydro-1H-inden-2-yI)-6-
isobutyl-2,5-dioxopiperazin-1-yl]-N-

. et? id
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165

501.6

342

502

500

(2R)-2-(1-benzofuran-6-y1)-2-[(3R,6R)-
3-(2,3-dihydro-1H-inden-2-yi)-6-
isobutyl-2,5-dioxopiperazin-1-yI[}-N-
; tetl d

166

500.6

335

501

(2R)-2-{(3R,6R)-3-(2,3-dihydro-1H-~
inden-2-yl)-6-isobutyl-2,5-
dioxopiperszin-1-y1}-2-(1H-indol-6-y1)-
N-isopropylethanamide

167

515.7

4.88

516

514

2R-{(3R,6R)-3<(2,3-dihydro-1H-inden-
2-yl)-6-isobutyl-2,5-dioxopiperazin-1-
yl]-N-isopropyl-2-(1-methyl-1H-
benzimidazol-2-yl)acetamide

168

515.7

4,32

516

514

(2R)-2-{(3R,6R)-3(2,3-dihydro-1H-
inden-2-yI)-6-isobutyl-2,5-
dioxopiperazin-1-yi]-N-isopropyl-2-(1-
methyl-1H-benzimidazol-6-
ylethanamide

169

515.7

2.65

516

514

(ZR)-2-[GR,6R)-3-(2,3-dihydro-1H-
inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-yl}-N-isopropyl-2-(1-
methyl-1H-benzimidazol-5-
yDethanamide

170

ol ol el

502.6

3.35

503

501

(ZR)-2-[(3R,6R)-3(2,3-dihydro-1H-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yI]-N,N-dimethyl-2-
(3-methyl-1,2-benzisoxazol-5-
yDethanamide
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171

486.6

3.07

487

485

(ZR)-2-{(3R,6R)-3-(2,3-dihydro-1H-
inden-2-yl)-6-isobutyl-2 5-

dioxopiperazin-1-yi}-2-(1 H-indol-5-yI)-

N,N-dimethylethanamids

172

487.6

2.94

488

(2ZR)-2-[(3R,6R)-3-(2,3-dihydro-1H-
inden-2-yI)-6-isobutyl-2,5-
dioxopiperezin-1-y1]-2-(1 H-indazol-5-
yI)-N,N-dimethylethanamide

173

299

488

486

(2R)-2-[(3R,6R)-3(2,3-dihydro-1H-
dioxopiperazin-1-y1]-2-(1 H-indazol-6-
yI)-NN-dimethylethanamide

174

511.7

3.56

512

(2R,8)-[(3R,6R)-3«2,3-dihydro-1H-
inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-yl}-N-isopropyl-2-(2-
naphthyl)acetamide

175

512.7

3.19

513

(2R,S)-[(3R,6R)-3+(2,3-dihydro-1H-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yl]-N-isopropyl-2-

inolin-6-ylacetamid

To a solution of 5-trifiucromethyl-furan-2-carbaldehyds (140mg)[prepared as in ref.
Chem. Heterocycl. Compd. 13, 1977, 1280-1282 by R.V.Grigorash, V.V Lyalin,
L.A.Aleksecva and L.M. Yagupol'skii: 5-Trifluoromethyifuran Derivatives] in methanol
65
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(1.1ml) was edded triethylamine (118 pl) end (D)-leucins t-buatyl ester hydrochloride
(190mg). The mixture was left to stend for 16.33 hours before (2R)-{(tert-
butoxycarbonyl)amino)(2,3-dihydro-1H-inden-2-yl)ethanoic acid (246mg) and
isopropylisocyanide (77.4ul) were sequentially added. The mixture, a yollow schution,
was left to stand for 24 hours before the solvent was removed in vacuo. The residue was
dissolved in 4M hydrogen chloride in dioxane (3mI) and left to stend for 6.75 hours at
ambient temperature. After this time, the solvent was removed iz vacuo. The residus was
dissolved in methano] (4ml) and treated with a solution of 4M hydrogen chloride in
dioxane (0.2ml) and was left to stand ovemight. After this time, the solvent was removed
In vacuo. The residus was stirred in dioxane (9.5ml) containing tristhylemine (0.5ml)
and dichloromethane (Sml) for 4,75 hours. Then the mixture was evaporated in vacuo to
leave a light brown solid. This crude material was purified by SPE column (10g, silica
Mega Bond Elut™) eluting stepwise with 100% chloroform, 4:1 cyclohexane : diethyl
ether, 3:1 cyclohexane : diethyl other, 2:1 cyclohexane : disthy] ether, 1:1 cyclohexans:
diethyl ether, 1:2 cyclohexane : diethyl ether, 1:3 cyclohexans : diethy] ether, 100%
diethy] ether, 1:1 ethyl acetate : cyclohexane, 2:1 ethyl acetate : cyclohexans, 3:1 ethyl
scetate : cyclobexans, 100% ethyl acetate. The 1:2 cyclohexans : diethyl ether to 2:1
ethyl acetate : cyclohexane fractions inclusive were combined to give en orange gum
(215mg). The gum was purified further, to separate the isomers, by preparative plate
chromatography. Whatman PK6F silicagel 60 plates 20 x 20 cm?, eluted in 1:1 efhyl
acetate : cyulnhu:memthmmdummdmth9ldhylm meﬂmnoltnglve

HPLCR: 3.s9mmuu, mlz[M+1-1]"-520

'H NMR (CDCl) 5 7.88 (d, 1H), 7.16 (m, 4H), 6.85 (d, 1H), 6.74 (d,1H), 6.30 (d, 15D,
5.73 (s, H), 4.19 (dd, 1H), 4.08 (m, 1H), 3.97 (dd, 1H), 3.14 (m, 2H), 3.01 (m, 1H), 2.84
(m, 2H), 1.81 (m, 1H), 1.68 (m, 1H), 1.15 (d, 6H), 1.11 (m, 1H), 0.82 (dd, 6H).

Byﬂ:epmcedmofEnmple l‘TGbntmngS—methyl -thiophene-2-carbaldehyde

HPLC Rt = 3.46 minutes; m/z [M+H]" = 482,

"H NMR (CDCl) 8 7.21 (m, 2H), 7.16 (m, 2H), 6.94 (d, 1H), 6.67 (d, 1H), 6.63 (d, 1H),
5.73 (4, 1H), 4.94 (s, 1H), 4.07 (m, 1H), 3.93 (m, 2H), 3.16 (dd, 1H), 3.05 (m, 2H), 2.93
(m, 1H), 2.77 (m, 1H), 2.47 (s, 3H), 1.96 (m, 1H), 1.86 (m, 1H), 1.72 (m, IH), 1.17(d,
3H), 1.12 (4, 3H), 0.94 (d, 3H), 0.92 (d, 3H)
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Am:xuneof S-mﬂuommelhyl-fmm-z-cu'baldnhyde (351mg). (D)-leucine methyl ester
hydrochloride (389mg), tristhylamine (0.298mI) and methanol (2.2ml) was stirred at
room temperature for 4 hours and then left to stand for 19 hours. N-fers-butoxycarbonyl-
(D)-indanylglycine (623mg) and 2-benzyloxy-phemnylisocyanide (448mg) were then
added sequentially and the mixture stirred for 7 hours before being left to stand at room
temperature for 41 hours. Then the solvent was removed under reduced pressure to leave
an orange / brown gyrup. This was taken up in 4M hydrogen chloride in 1,4-dioxane
(2.8ml) and the mixture was stirred at room temperature for 2 hours. The solvent and
hydrogen chloride were evaporated under reduced pressure. The crude material was
dissolved in methanol (5ml) and triethylamine (0.54ml) added, The mixture was stirred
for 18 hours before the methanol and excess of triethylamme were removed under
reduced pressure. The crude product was purified by Biotage™ flash column
chromatography (40g silica cartridge eluted with 1:5 ethyl acetate:cyclohexane (600mI),
1:3 ethyl acetats:cyclohexane (400ml) and 1:2 ethyl acetate:cyclohexane (450ml)) to
yield N-[2~(benzyloxy)phenyl]-2-[(3R,6R)-3«(2,3-dihytdro-1H-inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-y1}-2-[5-(trifluoromethyf)-2-furylJacetamide as an orange solid
(472mg).

HPLC Rt = 4.04 minutes, m/z [M-+H]" = 660,

N-[2-(benzyloxy)phenyl]-2-[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-y1)-6-isobutyl-2,5- -
dioxopiperazin-1-yl]-2-[5-(triftuoromethyl)-2-furylJecetamide (469mg) was dissolved in
ethyl acetate (10mI) and hydrogenated at atmospheric pressure over 10% palladivm on
activated carbon (100mg). After 4 hours the catalyst was removed by Sltration through
glass fibre filters and washed with ethyi acetate, The filtrate and washings were
combined, evaporated under reduced pressure and dried in vacuo at room temperature to
leave a yellow / brown solid (400mg). The solid was dried over P;05 overnight to give 2-
[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yI)-6-isobutyl-2, 5-dioxopiperazin-1-yI]-N-(2-
hydroxyphenyl)-2-[5-(trifluoromethyl)-2-furyllacetemide (365mg).

HPLC Rt = 3,64 minutes, m/z [M+H]" = 570.
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Carbonyldiimidazole (78mg, 1.6 equiv.) was suspended in enhydrous dichloromsthane
(1mL) and the suspension was left at room temperahrre for 15 minutes. (R)-N-(2-
Hydroxy-phenyl)-2-((3R,6R)-3-indan-2-yl-6-isobutyl-2,5-dioxo-piperazin-1-y1)-2-(5~
trifluoromethyl-firran-2-yl)-acetamide (172mg) was then added and the mixture was
stirred at room temperatore for 5 hours 20 minntes. The resulting brown sohztion was
then treated with a 2.0M solution of dimethylamine in tetrahydrofuran (0.9mlL, 6
equiv.)and the resulting mixture was stirred for 30 minutes and then left to stand at room
temperature for 18 hours 15 minntes. The reaction mixture was diluted with
dichloromethane (2mlL) and washed with 1M hydrochloric acid (2mL). The organic
phase was soparated using a hydrophobic frit end was evaporated imder reduced pressure
10 leave a brown gum. The crude product was applied to 3 preparative chromatography
plates, which were eluted with 1:1v/v ethyl acetate:cyclohexane. The required band was
mﬂmﬁmlmmmme

mumm as lpl1= YE“OW solid mms)

HPLC Rt=3.51 minutes, m/z [M+H]" = 506.

'H NMR (CDCl;) 5 7.19 (m, 5H), 6.86 (dd, 1H), 6.64 (d, 1H), 6.61 (s, 1H), 425 (m, 1H),
3,97 (dd, 1H), 3.20-3.02 (m, 3H), 3.01 (s, 3H), 2.96 (s, 3H), 2.88 (m, 1H), 2.80 (m, 1H),
1.70 (m, 1H), 1.67 (m, 1H), 0.74 (d, 3H), 0.70 (m, 1H), 0.63 (d, 3H).

By the ;meedm ofEnmple 118,umng (2R)-2-[(3R.6R)-3-(2,3-4ﬁhydm-ll-!-mdm-2-yl)-
6-isobutyl-2,5-dioxopiperazin-1-yi}-N-(2-hydroxyphenyl)-2-(2-methyl-1,3-oxazol-4-
yl)ethenamide

HPLC: Rt=2.88 mimutes ; m/z (M+HH)" =453

A mixture of 2-methyl-oxazole-4-carbaldehyde™ (340mg), (D)-leucine methy] ester
hydrochloride (568mg), triethylamine (0.435ml) and anhydrous methanol (20ml) was
stirred at room temperature for 18 hours. N-benzyloxycarbonyl-(D)-indanylglycine
(1.015g) and 2-benzyloxy-phenylisocyanide (648mg) were then added sequentially and
the mixture stirred for 12 days before being left to stand at room temperature for 10 days.
The solvent was removed under reduced pressure to leave a dark orange gum which was
dissolved in ethyl acetate (150mL) and washed with 2M hydrochloric acid (100mL),
saturated sodium bicarbonate solution (100mL) and saturated sodium chloride solution
(50mL) then dried over enhydrous magnesium sulphate and concentrated undar reduced
pressure to a volume of Sml.. This crude solution was diluted with ethanol (80mL)
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containing acetic acid (1. 6mL,) and added under vacuum to 10% palladium on carbon (
50% water, 425mg). The resulting suspension was stirred under an atmosphere of
hydrogmforZOhmﬂwnd(cehhﬁlmd)mshedmﬂlelhmol(SOmL)mdthe
ﬁlultenddedlmdavacumntonmdqumﬁtyofm%paundimoncubm(sm
water, 670mg). The suspension was stirred under an atmosphere of hydrogen for 2 hours,
the hydrogenation apparatus was then evacuated and refilled with hydrogen and the
suspension stirred for a further 20 hours, The suspension was filtered ( celite filieraid )
washed with ethanol (200mL) and the combined filtrates concentrated under reduced
pressure. The residne was partitioned between saturated sodium bicarbonate sohution
(100mL) and dichloramethane (60mL), then the organic layer dried (hydrophobic frif)
and the solvent removed under reduced pressure. Purification by Biotage flash
chromatography (40g silica) eluting with ethyl acetate : cyclohaxane ( 3:1, 300mL ) ethyl
acctate (300mL) then ethyl acetate : methanol (20:1, 600mL) gave (2R)-2-[(3R,6R)-3-
(2.3-d:hydro-1H—mdm—2—yl)—6—uobutyl—2,S—dmmp:punm—l-yl]-N-(Z—h;yd:mrphmyl)—
2~(2-methyl-1,3-oxazol-4-yl)ethanemide as a brown foam (197mg).

HPLC : Rt = 3.28 minotes ; m/z (M+H)* = 517

Ref (1) CAS 113732-84-6 .

Bytbepmoedmeofﬂnmplel?ﬁl unngmorpho]m
HPLC: Rt=2.89 minutes ; m/z (M+H)* = 495

HPLC R =325 mimrtes; m/z M* =468

By ﬂnprocedme of E:mmple 178 mgS-ﬂumo—S-mdhyl—thopbme— ®
HPLC: Rt=3.20 minutes; m/z M* =486

3-Bmo-5-methyl-2-thophmwbnldehwde(l OOg)wudmolvedmdrylm
(8ml). Molecular sicves (4 Angstrom, 2g), 1,3-propandiol (9mi), p-toluene sulphonic
acid (362mg) were added and the mixture was stitred under a nitrogen atmosphere, at
room temperature, over night. Moleculer sieves were removed by filtration and the
filtrate evaporated. The residue was taken up with ethyl acetate and washed with
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saturated solution of sodium carbonate. The aqueous was extracted with more ethyl
m-adthecombinedhymwnhndwiﬂlbﬁne,dﬁedommagnuimmlphm,
filtrated and concentrated to a yellow oil (1g).

Purification was performed by filtration on a SPE cartridgs (Silica-10g) using
Mmmudmmmmmmﬂymwwﬁddw-
bromo-5-methyl-thiophen-2-y1)-[1,3]dioxane as a yellow solid (1.18g).

'H-NMR (CDCls, 400MEiz): 6.60ppm (s, 1H); 5.72ppm (s, 1H); 4.23ppm (m, 2H);
3.98ppm (m, 2F); 2.44ppm (d, 3H); 2.22ppm (m, 1H); 1.42ppm (m, 1H).

" Ileigs LLSALL i,"J'_'_'_*L' il DR (et YO

To a solution of 2-(3- -methyl-thiophen-2-yI)-[1,3]dioxane (1.16g) in dry
tehhyd:oﬁnm(lﬂml),mduani&ngmﬂmspbne,n—n'c,l.m»-bmlﬁﬁiumin
hexene (3.30ml) was added dropwise. After 15 minutes stimring, N-fluoro-benzene-
sulfonyl-imide (1.66g) was added portionwise. The solution was stirred at 78 °C for
furthe 10 minutes, allowed to warm to room temperature and then stirred for a further 60
minutes, IMmcﬁmmqumnhndwiﬂam(Sml).diluhdﬁihdieﬂ:yleﬂm(mmI)
and washed with IN sodium hydroxide (30mI). The aquoous was extracted with diethyl
cﬂuagnh@xlOm]).ihacombimdmgmichymmdﬁedmmmﬁmnﬂphm,
filtrated and cvaporated. The residue was redissolved in 1,4-dioxane (15ml) and witer
(10), p-toluene sulphonic acid (837mg) was added and the solution was sticrer at room
temperature, over night. Neutralised with a saturatad solution of sodium bicarbonate
(10ml), then extracted with ether twice. The organic was dried over magnesium sulphate
and evaporated at reduced pressure (200mbar). The residual dioxane was removed by
disﬁﬂnﬁmnmdunedmne,ihnruidmﬁmha’pmiﬁedbyﬂnhmm
(petroleum ether / dichloramethane 55/45), giving 3-fluoro-S-methy) -thiophene-2-
carbaldehyde as a colourless oil (366mg), approximately 70% pure.

"H-NMR (CDCls, 400MHz): 5 9.93ppra (s, 1H); 6.62ppm (s, 1H); 2.52ppm (mn, 3H).

Similarly prepared:
Compounds 183 -206,213,215,218,222-225 were prepared via method 1. Compounds

207,208,216, were prepared via method 2. Compounds 209-212, 214,217,219-221 and
226 were prepared via method 5.

Eg Structure MWt| Rt | +ve | -ve Dame

No. _ /min | ion | ion

183 461.7| 3.4 | 468 | 466 |(28)-2-[(3R,6R)-3-(2,3-dihydro-
1H-inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-yI]-N-
isopropyl-2-thien-2-
ylethanamide
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184

546.6

36

546/5

546/5
44

(28)-2~(5-bromothien-2-yl)-2-
[3R.6R)-3-(2,3-dihydro-1H-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yl]-N-
isopropylethanamids

185

3.6

546/5

(28)-2-(4-bromothien-2-y1)-2-
[(3R.6R)-3-2,3-diydro-15-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yi}-N-
isopropylethanamide

186

502.1

36

501-3

499-
501

(28)-2-(5-chlorothien-2-yl)-2-
[(3R,6R)-3-(2,3-dihydro-1H-
inden-2-yI)-6-isobutyl-2,5-
dioxopiperazin-1-yi]-N-
isopropylethenamide

187

467.7

33

466

(2R)-2-[(3R,6R)-3~(2,3-dihydro-
1H-inden-2-y1)-6-isobutyl-2,5-
|:loump1petmn-l-yl]-N-

isopropyl-2-thien-3-
lethanamide

188

34

545

543

(25)-2-[(3R,6R)-3-(2,3-dihydro-
1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yl]-N-
w—z-(s-mdm-z-
lthien-2-yl)ethanamide

189

451.6

33

452

450

(2R)-2-[(3R,6R)-3-(2,3-dilrydro-
1H-inden-2-yl)-6-isobutyl-2,5-

' |dioxopiperszin-1-yi]-2-2-furyl)-

N-isopropylethanamide

190

465.7

34

464

{(ZR)-N-(text-butyl)-2-{(3R,6R)-

3-(2,3-dihydro-1H-inden-2-yI)-

6-iBobutyl-2,5-dioxopiperazin-1-
Iﬂg!—ﬁnyl)ethmlmde

el

508.7

29

509

507

S-{1{(3R,6R)-3-(2,3-dihydro-
1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yi]-2-
(isopropylemino)-2-oxoethyl]-
N-methyl-3-furamide
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201

508.7

507 |5-[(1R)-1-{3R,6R)-3(2,3-
dikydro-1H-inden-2-y)-6-
iso -2,5~dioxopiperazin-1-
y1]-2~(isopropylamino)-2-
oxoethyl]-N-methyl-2-furamide

202

5305

35

529/5
31

527/5 [(2ZR)-2-(5-bromo-2-furyl)-2-
29 |[(3R,6R)-3-(2,3-dihydro-1H-
inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yi]-N-
. et d

203

479.7

35

478 |(2R)-2-{(3R,6R)-3-(2,3-dihyiro-
IH-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yi}-2-(4,5-
dimethyl-2-foryl)-N-

. ot id

465.7

34

464 |(2R)-2-[(3R,6R)-3(2,3-dihydro-
1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yi}-N-
isopropyl-2-(5-methyl-2-
furyl)ethanamide

205

477.6

33

478

476 [(2R)-N-{tert-butyl)-2-[(3R,6R)-
3-(2,3-dihydro-1H-inden-2-yI)-
G-isobutyl-2,5-dioxopiperazin-1-

]-2-pyrimidin-5-ylethanamide

29

464 |@R)-2-[(3R,6R)-3-(2,3-dilydro-

1H-inden-2-y1)-6-isobutyl-2,5-

|dioxopiperazin-1-y[]-N-

i ~2-(1-methyl-1H-
-4-yl)ethanamide

207

none [(2R)-2{(3R,6R)-3-(2,3-dihydro-
1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-y|J-N,N-
dimethyl-2-(2-methyl-1,3-
thiazol-4-yl)ethanamide

208

oo oty

34

521 |2R)-2-[(3R,6R)-3-(2,3-dihydro-
1H-inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-yI}-N,N-
dimethyl-2-[2-(trifluoromethyl)-

1,3-thiazol-4-yi]ethannmids

\
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3.1

none |(2R)-2-[(3R,6R)-3-(2,3-dihydro-
1H-mden-2-yl)-6-isobutyi-2,5-
dioxopiperazin-1-yi]-N,N-
dimethyl-2-(6-methylpyridin-3-
yl)ethanamide

210

558.7

33

559

557 |(3R,6R)-3-(2,3-dihydro-1H-
ixiden-2-y1)-6-isobutyl-1-{(1R)-
2-morpholin-4-yl-2-0xo-1-[6-
(trifivoromethyl)pyridin-3-
yilethyl} piperazine-2,5-dione

211

2.7

465

463 |(2R)-2-[(3R,6R)-3~(2,3-dihydro-
1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yI]-N,N-
dimethyl-2-(6-0x0-1,6-
dihydropyridin-3-yl)ethanamide

212

478.6

3.04

47923

477.26|(2R)-2-[(3R,6R)-3-(2,3-dihydro-
1H-inden-2-yI)-6-isobutyl-2,5-
dioxopiperazin-1-yI]-2(6-
Jmeﬂlmwpyndm-}yl)-N,N-
dimethylethanamide

213

479.6

3.03

480

478 |(ZR)-2-[(3R,6R)-3-(2,3-dihydro-
1H-indon-2-yI)-6-isobutyl-2,5-
Jdlomplpmn-l-yl]-z-(l.?o-

dimethyl-1H-pyrazol-5-yI)-N-
isopropylethanamide

214

466.56]

3.1

- |@R)-2{(R,6R)-32,3-dilrydro-
1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yi]-2-(2-ethyl-
1,3-oxazol-4-yl)-N,N-
fimethvlett id

215

3358

483

481 |N-(tert-butyl)-2-[(3R,6R)-3-
(2,3-dihydro-1H-inden-2-y1)-6-
isobutyl-2,5-dioxopiperazin-1-

1]-2(1,3-thiazol-2-yDacotamide|
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216

522.6

3.46

513

521

2-{(3R,6R)-3-(2,3-dihydro-1H- -
inden-2-yi)-6-isobutyl-2,5-
dioxopiperazin-1-yl]-N,N-
dimethyl-2-[2-(triffluoromethyl)-
1,3-thiazol-5-yljecetamide

217

478.6

3.07

479

am

(2R)-2-(2-cyclopropyl-1,3-
oxezol-4-yD)-2-[(3R,6R)-3-(2,3-
dihydro-1H-inden-2-y1)-6-
isobutyl-2,5-dioxopiperazin-1-
yl]-N,N-dimethylethanamide

218

520.5

KX 7

521

519

|(2R)-2-[(3R,6R)-3(2,3-dihydro-
1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yI}-N-
isopropyl-2-[2-(trifluoromethyl)-
1,3-oxazol-4-yljethenamide

219

554.7

2.8

555

553

(2R)-2-{(3R,6R)-3+(2,3-dihydro-
1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yi]-N-methyl-
2-(6-methylpyridin-3-yl)-N-[2-
(methylsulfonyl)ethyl]ethanamid|

217

605

(]
|3R,6R)-3-(2,3-dhydro-1H-
inden-2-yl)-6-isobutyl-1-{(1R)-
2-{4-(2-methoxyethyl)piperazin-
1-yl}-2-oxo0-1-[5-
(triffooromethyl)-2-
faryl]ethyl} piperazine-2 5-dione

221

585.6

28

586

584

|2R)-2-{3R,6R)-32,3-dihydro-
1H-inden-2-yl)-6-iscbutyl-2,5-
|dioxopiperazin-1-yl}N-methyl-
N-[(1-tmethyl-1H-imidezol-2-
yDmethyl}-2-[5-
|triftuoromethyl)-2-
furyl]ethanamide

A ] ] e e

462.6

329

461

2-((3R,6R)-3-Indan-2-y1-6-
|isobutyl-2,5-dioxo-piperazin-1-
yl)-N-isopropyl-2-pyridin-2-yl-
|acetamide

74
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461

2-((3R,6R)-3-Indan-2-y1-6-

i -2,5-dioxo-piperazin-1-
y)-N-isopropyl-2-pyridin-3-yl-
|acetamide

517

515

IN-Cyclohexyl-2-((3R,6R)-3-
indan-2-yl-6-isobutyl-2,5-dioxo-
piperazin-1-yl)-2<(6-methyi-
pyridin-2-yi)-acetamide

g
Page

461

2-((33.6R)-3—Indm—2—yl—6—

-2,5-dioxo-piperazin-1-
yl)-N- isopropyl-2-pyridin-4-y1-
acetamide

(R)-2-(2,5-Dimethyl-oxazol-4-

¥1)-2<(3R,6R)-3-indan-2-y1-6-

isobutyl-2,5-dioxo-piperazin-1-
yI)-N,N-dimethylacetamide

mmdmol(&nmphlﬂ(ﬂmg)mmhymmchlmmﬁhmnamnwm:t
—5°C and diethylaminosulfir triftuoride (50 pL, excess) was added in one portion. The
mixture was left at room temperature ovemight and satarated aqueous sodium hydrogen
carbonate (3 mL) was added. The mixture was diluted with dichloromethane (10 mL)
and the organic phase was separated vsing a hydrophobic frit and blown down with
nitrogen. Theuudereachunmn:hmmpmﬁedmghmaa—dmcﬂeduﬂnpmp

white solid,
HPLC Rt = 3.34 minutes, m/z [M+H]" = 514
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PharmcyExamples
Tablets

a) Compound of the inveation 50.0mg
Lactose 70.0mg
Microcrystalline Cellulose 70.0mg
Cross-linked polyvinylpyrrolidons 8.0mg
Magnesium Stearate 2.0mg
Compreasion weight 200.0mg

The compound of the invention, microcrystalline cellulose, lactose and cross-linked
polyvinylpyrrolidone are sieved through & 500 micron sieve and blended in a suitable
mixer. The magnesium stearate is sieved through a 250 micron sieve and blended
with the active blend. The blend is compressed into tablets using suitable punches.

b) Compound of the invention 50.0mg
Lactoge 120.0mg
Pregelatinised Starch 20.0mg
Cross-linked polyvinylpyrrolidone 8.0mg
Magnesium Stearate 2.0mg

The compound of the invention, lactose and pregelatinised starch are blended
together and gramulated with water. The wet mass is drisd end milled. .The .

magnegium stearato and cross-linked polyvinylpymolidons are screened through a -

250 micron sieve and blended with the gremule. The resultant blend is compressed
using suitable tablet punches,

Capsules

a) Compound of the invention 50.0mg
Lactose 148.0mg
Magnesium Stearate 2.0mg

The compound of the invention and pregelatinised starch are screened through a 500
micron mesh sieve, blended together and Iubricated with magnesiom stearate,
(meshed tmough a 250 micron sieve). The blend is filled into hard gelatine capsules
of s suitable size.

b) Compound of the invention 50.0mg

Lactose 132.0mg
Polyvinylpyrrolidone 8.0mg

Croas-linked polyvinylpyrrolidons 8.0mg
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Magnesium Stearate 2.0mg
Fill weight 200.0mg

The compound of the invention and lactose are blended together end granulated with
a solution of polyvinylpyrrolidone. The wet mass is dried end milled The
magnesium stearate and cross-linked polyvinylpyrrolidone are screened through a
250 micron sieve and blended with the granules, The resultant blend is filled into
hard gelatine capsules of a suitable size.

Inicction F Iati
% wiv

Compound of the invention 0.10

Water for injections B.P. to 100.00

Sodium chloride may be added to adjust the tonicity of the solution and the pH may
be adjusted to that of maximum stability and/or to facilitate solution of the compound
of the invention using dilute acid or alkali or by the addition of suitable buffer salts.
Solubilisers, such as cosolvents, may also be added to facilitate solution of the
compound of the invention. Antioxidants and metal chelating salts may also be
included. The solution is clarified, made up to final volume with water and the pH
remeasured and adjusted if necessary, to provide lmg/ml of the compound of
formula (T). ’

The solution may be packaged for injection, for example by filling and sealing in
ampoules, vials or syringes. The ampoules, vials or syringes may be aseptically
filled (e.g. the solution may be sterilised by filtration and filled into sterile ampoules
under aseptic conditions) and/or terminally sterilised (e.g. by heating in an mutoclave
using one of the acceptable cycles). The solution msy be packed under an inert
atmosphere of nitrogen.

Preferably the solution is filled into ampoules, sealed by fusion of the glass and
terminally sterilised

Further sterile formulations are prepared in a similar manner containing 0.05, 0.20
and 0.5% wiv of the compound of the invention, so as to provide respectively 0.5, 2
and 5mg/ml of the compound of the invention.

Assay Buffer used throughout the assay: S0mM HEPES, 10mM MgCl2, 0.125mg/ml
BSA, pH adjusted to 7.4 with KOH.
77
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hOT-CHOmﬂnbnnmwueprepuadataeonommﬁonofosmgpmteinImlinmy
buffer. Test compounds were initially dissolved in DMSO (to 10mM) and diluted in
DMSO (Beckman Biomek FX). 1pl of compound was transferred to black 384 assay
plates (NUNC) using 2 Biomek FX. 20ul of 1nM Bodipy TMR Oxytocin (Perkin Elmer)
in assay buffor was added to all wells (Labsystems Multidrop) then 201l membrane
added to all wells (Multidrop). Plates were incubated at room temp for 60 min.

Polarisation was read on LJL Analyst (AEx=535nm, AEm=580nM, ADichroic=555nm).
Data were fitted to a 4 parameter logistic equation. An estimated Ki was calculated as
ICS50/5.

Inthelbowusteompumdsoftheinvmﬁoninmﬂhlwapxivﬂuewithhﬁsmp
of 7to 11 . Thus the compounds of exemples 1 to 227 have a pKi within the range 8.5
to 10.8.

The compounds of the invention are essentially non toxic at therapuetically active doses.

Thos compound of the example 10 has been administered to rats at doses of up to
300mg/kg p.o for 4 days. and no adverse toxicological effects were observed.
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Claims

1. A method of treating or preventing diseages or conditions mediated through the
action of oxytocin which comprises administering to a mammal in need thereof of an
effective amount of a compound of the formula (T)

° o

and/or a physiologically acceptable derivetive thereof, wherein:
R, represents aryl (Cy4) alkyl or a 5-7 membered cycloalkyl group optionally substituted
with one or mare bydroxyl groups which is fused to en optionally substituted benzene
mnng,
R; represants Cy-alkyl (optionally substitsted by a C).salkoxy, Cy.zelkithio, di(Cy.salkyl)
amino or a Cycycloalkyl group) ar Cs scycloalkyl, or 5-6 membered heterocyclic group
contrining a single hetero atom selected from O, S or N, which nitrogen atom carries a
hydrogen atom or a8 methyl or ethy! group;
R represents optionally substituted phenyl, a 5 or 6 membered hetero aryl group ora
fused bicyclic ring system conteining 9-10 ring members which may be a carbocyclic
group or it may contain up to 3 heteroetoms selected from O, S or N and one of the fused
rings is benzene;
Ry represents OH or OCy4 alkyl (optionally substituted with C;alkylcarbonyloxy) or
NRsRg;
Rs represents hydrogen, C;-salkyl (optionally substituted with Cy4alkoxy) or Cs-
scycloalkyl;
Rg represents hydrogen, methyl, C;4alkoxy, Cszcycloalkyl, Cz4alkyl [optionally
substituted with one or more groups selected from: carboxyl, C;.salkylsulphonyl, or C;.
salkoxycarbonyl], Casalkyl [optionally substituted with one or more groups selected from
halogen, hydroxy, Ci4alkoxy or NRyRy wherein Ry and R; independently represent
hydrogen or C;4alkyl or together with the nitrogen atom to which they are attached to
form a 3-7 membered saturated heterocyclic ring which mey contain an additional
heteroatom selected from O, S or N (and which heterocyclic group may be substituted by
1 to 3 groups selected from C).aalkyl, hydroxy, C3 alkoxy (optionally substituted by C 5-
s cycloalkyl or optionally subtituted phemyl), C 3 gcycloalkyl or NR,R¢ wherein R, and Ry
each independently represent & group selected from C .3alkyl (opticnally substituted by
C 1.6 cycloalkyl or optionally substituted phenyl ) or C s cycloalkyl)] or Rerepresents a
phenyl or benzy] group (optionally substitted by one or more methoxy or benzyloxy
groups) or an optionally substituted heteroarylmethyl group or a heteroaryl group or Ca.7
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cycloalkyl or the group CH;CONRgR 10 wherein Ry represents hydrogen or Cy4alkyl, Rgo
repregents hydrogen, C,.alky! optionally substitited by a 5 or 6 membered heteroaryl
group or Ry, Ryp and the nitrogen atom to which they are attached together forma 5 or 6
membered saturated heteroeyelic ring and wherein the 6 membered heterocyclic group
may contain an additional heteroatom selected from oxygen, sulphur or nitrogen and the
additional nitrogen atom either carries a hydrogen atom or a C4alkyl or Cj4alkenoyl
group; or Ry and R together with the nitrogen atom to which they are attached form a 3
to 7 membered saturated heterocyclic ring which heterocycle may contain an additionsl
heteroatom selected from oxygen, sulphur and nitrogen and wherein the sulphur atom
may be in an oxidised form e.g. 80; and the additional nitrogen atom either carries &
hydrogen atom or a Cjalkyl or a C,.alkanayl group or a Ci4alkylsulphonyl group or a
Ci.a alkoxyCy 4 alkyl {and which heterocyclic groups may be subatituted by one or more
halogen atoms or a group selected from C3alkyl, hydroxy, oxo, C 3.scycloalkyl or NRR,
wherein R, and Ry each independently represent a group selected from C 1.3alkyl
(optionally substituted by C 3.6 cycloalkyl or optionally substituted phenyl ) or C 3.4
cycloalkyl.].

2. A compound of formula (1) as defined in claim 1 wherein R; is a 2-indanyl group
and R, R; and Ry have the meanings defined in claim 1.

3 A compound of formula (1) as defined in claim I or claim 2 wherein R, is
hydroxy or the group NRsRs.

4. A compound of formula (1) as defined in claim in any of claims 1 to 3 wherein
the compounds have the stereochemistry as definad in fornmula (1s).

R1 ’10.4

HNo A,
R

R,

e

(1a)
wherein the groups R, Ry, Ryand Ry have the meanings defined for formmla (T),

5. A compound of formula (1) as defined in claim in any of claims 1 to 4 wherein
R; is a group selected from 1-methylpropy lor 2-methylpropyl .

6. A compound of formula (1) as defined in claim in any of claims 1 to 5 wherein
Rj3 is an optionally substituted phenyl group.
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7. A compound of formula (1) as defined in claim in any of claims 1 to 6 wherein
R; is a 5 or 6 membered hetero ary! group.

8. A compound of formula (1) as defined in claim in any of cleims 1 to 7 wherein
R; is a fused bicyclic ring system containing 9-10 ring members which may be a
carbocyclic group or it may contein up to 3 heteroatomna selected from O, S or N and one
of the fused rings is benzene.

9, A compound of formula (1) as defined in claim in any of claims 1 to 8 wherein
R; is a group selectsd from phenyl, 2-fluoropheyl, 3-fluorophenyl, 4-fiuorophenyl, 4-
chlarophenyl, 3-chlorophemyl, 2-chlorophenyl, 4-bromophenyl, 2,3-diftucrophenyl, 3,4-
difluorophenyl, 2,4-difieorophenyl, 3,5-difluorophernyl, 2,5-diflucrophenyl, 2-chloro-4-
fluorophenyl, 2,4-dichlorophenyl, 3,4-dichloropheny), 2 fluoro-4-bromophenyl, 4-chloro-
3-fluorophenyl 2,3 4-trifiuorophemry! 2,4,5-triffuorophenyl or 2,4,6-triflucrophenyl, 2-
fluoro-4,5-dimethoxyphenyl, 3-fluoro-4-methoxyphenyl, 4-fluoro-3-methoxyphenyl, 2-
fluoro-4 methoucyphenyl, 2- fluoro-4 hydroxyphemyl, 2-fluoro-4-
dimethylaminomethylphenyl, 2-fluoro-4-hydroxymetirylphenyl, 3-fluoro-4-(4-
morpholino)phenyl, 3-flucro-4-carbaxymethyloxyphenyl, 3-fuoro-4-t-
butyloxycarbonyimethyloxyphenyi, 3-fluoro-4-dimethylaminocarbonyloxyphenyl, 3-
chioro-4 triflucromethoxyphenyl, 2,3-diflvoro-4-methyl-phenyl, 4-
trifluoromethoxyphenyl, 4-trifinoromethyiphenyl, 4-hydroxyphenyl, 4-methoxyphenyl, 4~
methoxycarbonyiphenyl, 3-methoxycarbonyphenyl, 4-methylsulphonylphenyl, 4-
methylaminocarbonylphenyl, 4- eminocarbonylphenyl, 4-methylaminosulphonylphenyl,
3-(3-pyrazyolyl)phenyl, 4-(3-pyrazolyl)phenyl, 4-(4-pyrazolyl)phenyl, 4-(3-
pyridyl)phenyl, 4-(2-pyridylphenyl), 4-(2-imidazolyl)phenyl, 3-(2-imidazolyl)pheny!, 4-
(1-+-butyi-tetrazol-5-yl)phenyl, 4-methylaminophenyl, 4-dimethylaminophenyl, 4-
diethylaminophenyl, 4-acetylaminophenyl, 3-acetylaminophanyl, 4-hydroxy-3-
acetylaminophenyl, 4-methylsulphonylaminophenyl, 4-N-methylpiperazinophenyi, 4-N-
pymolidinophenyl, 2-fluoro-4-(4-marpholino)phenyl, 4-(4-marpholino)phenyl, 4-(4-
hydroxypiperidino)phenyl, 2-fluoro-4-(4-hydroxypiperidino)phenyl, 3-(1-
pyrazolyl)phenyl, 4-(1-pyrazolyDphenyl, , 4-(1-3,5 di-t-butylpyrazolyl)phenyl, 3-(1-
imidazoly)phenyl, 4-(1-imidazalyDphenyl, 4-(1-1,2,4-triazolyl)phenyl, 4-(1-1,2,3-
triazolyl)phenyl, 4-(2-4,-t-butylthinzolyl)phenyl, 4-(5- 2-t-butyltetrazolyl)pheryl, 4-(4
spiro-1,3-dioxolanyl)piperidinophenyl, 4-(4-fucrophenyl)phenyl, 4-(4-
ethylaminosulphonylphenyl)phetyl, 4-dimethylaminoethoxyphenyl,3-
(dihydroxyboryl)phenyl, 2-furanyl, 3-thienyl, 3-furanyl, 2-thienyl, 4-bromo-2-thieny], 5-
bromo-2-thienyl, 5-chloro-2-thieayl, 3-flucro-5-methyl-2-thienyl, 5-methyl-2-thienyl, 5~
methyl-2-furanyl, 5-bromo-2-furanyl, 4,5-dimethyl-2-furamyl, 5-trifluoromethyl-2-
furanyl, 2-furany]-4-carboxylic acid methylamide, 2-firmyl-5-carboxylic acid
meothylamide, 2-pyridyl, 6-methyl-2-pyridyl, 6-methyl-3-pyridyl, 6-methoxy-3-pyridyl, 6-
hydroxy-3-pyridyl, 6-trifluoromethyi-3-pyridyl, 3-pyridyl, 4-pyridyl, 3,5-pyrimidinyl, 2-
thiazolyl, , 2-methyl-4-oxazolyl, 24thyl+oxmlyl, 2-cyclopropyl-4-oxezolyl, 2-
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trifluoromethyl-4-oxazolyl, 2,5-dimethyl-4-oxazolyl, 4-thiazolyl, 2-methyl-4-thiazolyl,
2-triflucromethyl-4-thiazoly, 2-trifiuoromethyl-5-thiazolyl, 1-methyl-4-pyrazoly], 1,3-
dimethyl-5-pymzolyl, 5-(2-pyridyl)-2-thienyl, 2,3-dihydro-1-benzofuran-5-yl, 1,3-
benzodioxol-5-yl, 1H-1,2,3-benzotriazol-5-yl, 2,3-dikrydro-1,4-benzodioxin-6-yl, 2,2-
difluoro-1,3-benzodiaxol-5-yl, 1,3-benzothiazol-6-yl, 1-methyl-1H-1,2,3-benzotriazal-5-
YL 1-methyl-1H-1,2,3-benzotriazol-6-yl, 1,2,3-benzothiediazol-6-yl, 2-methyl-1,3-
benzoxazol-5-yl, 2-methy! -1,3-benzoxazol-6-yl, 1-benzofuran-5-y1, 1-methy-1H-lindol-5-
¥L, 1-benzothien-5-yl, 1-benzofiran-6-yl, 1H-indo}-6-yl, 1-methyl-1H-benzimidazol-6-yl,
1-methyl-1H-benzimidazol-5-y1, 3-methyl-1,2-benzoisoxazol-5-yl, 2-fluoro-1-
benzofuran-5-yl, 1H-indol-5-yl, 2-metiryl-1H-benzofuran-5-yl, 1H-indazol-5-yl, 1H-
indazol-6-yl, 1-benzofiran-2-y1 or 1-methyl-1H-benzimidezol-2-y1.

WO 03053443

10. A compound of formnla (1) as defined in olgim in any of claims 1t09
whuainkaisugwpnlmdﬁumhmcmﬂhl.cuﬂhxycm&ylmd&iu
groupldmhdﬁmhy&ugm,clm.cldkﬂc“dkylnbsﬁumdbyluﬂ
Mogmmc;anmﬁmwmlammmmuﬁmw
alkoxy, alkyi substituted by hydroxy, alkyl substituted by diaikylamino, 2-
bmzylombmyLdimm:ybmzyLopﬁmﬂymbaﬂumdhuhmylmﬂhthemm
llkyllubl&hmdbyNRm.whnainNRqR.ﬂmnuﬁ-mbuadhmﬁcﬁng,
cydolIkyl,mNRaRleuﬁdim,S-hydmmnﬁdim.3-mﬂhmqrmﬁdim

lidino, piperidino, 4-dimethylaminopiperidino, 4-mefhyl 1 4-di 191,

holino, an optionally substituted pi ino ring, thi holino or the sanhoxid

11. A compound selected from:-

CZR)-Z-CZ-“-diﬂlmoﬂwl)-Z-[(?-&@)é{Zﬁ-diwd!vlﬂ-indm-z-yl)-&iwbum-ﬁ-
dioxopiperazin-1-yI]-N,N-dimethylethanamide )
(2R)-2-(4-fiucrophenyi)-2-[3R,6R)-3(2,3-diktydro-1H-inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-yl]-N,N-dimethylethanamide
(ZR)-2~(4-fluorophenyl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-isobuty}-2,5-
dioxopiperazin-1-yi}- morpholinamide
(ZR)-2-(4-fluorophenyl)-2-{(3R,6R)-3(2,3-dihydro- 1H-inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-yl]-N-isopropylethanamide,
(2R)-N~(text-butyl)-2-[(3R,6R)-3(2,3-dihydro-1H-inden-2-y1)-6-isobuty]-2,5-
dimopipuazln-l-yl]-z-[q+hyd:mpipmidin-l-yl)phmyl]eﬂ1mmida
(2R)-2-{(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-[(1R)-1-methylpropyi]-2,5-
dioxopipuaﬁn-l-yl}-_z-(z-ﬂum&morphoﬁﬂylpbmyl}Nﬂwhwda
(2R}2-[(3R.6R}3{234ihydm-lH—indm—2-yD—&isobutyl—LS<ﬁmm;ﬁpum‘n—l-yl]-z-
(4-ﬂuomphenyl)-N-(2,2,2.-u-iﬂuotoethyl)elhanmﬁde.
(2R)-2-(2.4-diﬂ“°mphﬂvl)-2-[(3R-6R)-3-(2.3-dihYdro-lH-indm-2-Yl)-6-i!0Wl-2-5-
dioxopiperazin-1-y1]-N-isopropylethanamide,
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(@R)-N-cyclopropy}-2(2,4-difluoropheayl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-
isobutyl-2,5-dioxopiperazin-1-yljethanamide.
(2R)-2-(2,4-difluorophenyl)-2-[(3R,6R)-3~(2,3-dihydro- 1 H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperezin-1-yl]-N-methylethanamide
(2R)-2~(2,4-difluorophentyl)-2-[3R,6R)-3<(2,3-dihydro-1H-inden-2-y)-6-isobutyl-2,5
dioxopiperazin-1-yljethanamide
(3R,6R)-1-[(1R)-1-(2,4-difluorophexryl)-2-morpholin-4-yi-2-oxoethyl}-3-(2,3-dihydro-
1H-inden-2-yl)-6-isobutylpiperazine-2,5-dione
(3R,6R)-1-[(1R)-1-(2,4-difluorophenyl)-2-(3-hydroxyszetidin-1-yl)-2-oxoethyi]-3-(2,3-
dilrydro-~1H-inden-2-yl)-6-isobutylpiperazine-2,5-dione
(3R,6R)-1-[(1R)-2-azetidin-1-y]-1-(2,4-diflunrophenyl)-2-oxoethyl]-3-(2,3-dihydro-1H-
inden-2-yl)-6-isobutylpiperazine-2,5-diono
(@R)-2-(2,4-difluorophenyl)-2-[3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-y1}-N-(2-hydroxyethyl)-N-methylethanamide
(2R)-2~2,4-difluorophenyl)-2-[(3R,6R)-3(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yl]-N-methyl-N-[2-(methylsulfonyl)ethyl]ethanamide
(ZR)-2-(2,4-diftuorophenyl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-yi}-N-methyl-N-(2,2 2-trifluoroethyl)ethanamide
(2R)-2-(2,4-diftuorophenyl)-2-{(3R,6R)-3-(2,3-dilrydro-1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperezin-1-yi]-N-methyl-N-(pyridin-2-yimethyl)ethanamide
(3R,6R)-1-{(1R)-1-(2,4-diftuorophenyT)-2-[4-(methyisulfonyl)piperazin-1-yi}-2-
oxoethyl}-3-(2,3-dihydro-1H-inden-2-yI)-6-isobutylpiperazine-2 5-dions
(ZR)-2-2,4-diflucrophenyl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-y1]-N-methoxy-N-methylethanamide
(2R)-(2,4-diffuoropheny])[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yljethanoic acid
methyl (2R)~(2,4-difluorophenyl)[(3R.6R)-3-(2,3-dihydro-1 H-inden-2-yi)-6-isobutyl-2,5-
dioxopiperazin-1-yljethanoate
propyl (2ZR)(2,4-diffeoropheny)[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yljethanoate
1-(acetyloxy)ethyl (2R)-(2,4-difluorophenyl){(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-
isobutyl-2,5-dioxopiperazin-1-yljethanoate
(ZR)-N-(text-butyl)-2-(2,4-diftuorophenyi)-2-{(3R,6R)-3-(2,3-dihydro-1H-inden-2-yi)-6-
[(1R)-1-methylpropyl]-2,5-dioxopiperazin-1-yl} ethanamide
(ZR)-N-(tert-butyl)-2-(2,4-diftuorophenyl)-2-{(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-
[(18)-1-methyipropyi]-2,5-dioxopiperazin-1-y1} ethanamide
(3R,6R)-1-[(1R)-1-(2,4-difluorophenyl)-2-morpholin-4-yl-2-oxoethyl]-3-(2,3-dihydro-
1H-inden-2-yl)-6-[(1S)-1-methylpropylipiperazine-2,5-dione
(BR,6R)-1-[(1R)-1-(2,4-difluorophenyl)-2-morpholin-4-y}-2-oxoethyl]-3-(2,3-dihydro-
1H-inden-2-yI)-6-[(1R)-1-methylpropyl]piperazine-2,5-dione
(3R,6R)-1-[(1R)-1-(2 4-difluorophenyl)-2-(3-flucroazetidin- 1-yl)-2-oxoethyl]-3-(2,3-
dihydro-1H-inden-2-yl)-6-isobutylpiperazine-2, 5-dione
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(2R)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2, 5-dioxopiperazin-1-y[}-N-
isopropyl-2-{5-(trifluaromethyl)-2-furyllethanamide
(28)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-dioxopiperazin-1-yl}-N-
isopropyl-2<(5-methylthien-2-y])ethanamide
(2R)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yI)-6-isobutyl-2,5-dioxopiperazin-1-yl}-
N,N-dimethyl-2-[5-(triflucromethyl)-2-furyl]ethanamide
(2R)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yI)-6-isobutyl-2,5-dioxopiperazin-1-yi}-
N,N-dimethyl-2-(2-methyl-1,3-oxazol-4-yl)ethanamide
(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-isobutyl-1-[(1R)-1-(2-methyl-1,3-0xazol-4-y])-
2-morpholin-4-yl-2-oxoethyljpiperazine-2,5-dione
(28)-2-[(3R,6R)-3+(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-dioxopiperazin-1-yi]-N,N-
dimethyl-2-(5-methylthien-2-yl)ethanamide
(28)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2, 5-dioxopiperazin-1-yl]-2-(3-
fluoro-5-methylthien-2-yI)-N,N-dimethylethanamide
(2R)-2-(1-benzofuran-5-y1)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-yl]-N-isopropylethanamide.
(2R)-2~(1,2,3-benzothiadiazol-6-yI)-N-(tert-butyl)-2-[(3R,6R)-3-(2,3-dihydro-1 H-inden-
2-yl)-6-isobutyl-2,5~dioxopiperazin-1-yl] ethanamide.
(2&)-2-(2,3-di|1ydro-l -benzofuran-5-yl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-
-2,5-dioxopiperazin-1-yl]-N-isopropylethansmide.
(2R)-2-(1 3-benzodiaxol-5-yI)-N-(tert-butyl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yI)-
6-isobutyl-2,5-dioxopiperazin-1-yljethanamide.
(2R)-2~(benzofuren-5-yl)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-y1)-6-isobutyl-2,5-
dioxopiperazin-1-yl]-N,N-dimethylethanamide.
(2R)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yI)-6-isobutyl-2. 5-dioxopiperazin-1-y1]-
N,N-dimethyl-2-(2-methyl-1-benzofimen-5-yl)ethanamide
(2R)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2,5-dioxopiperazin-1-yi]- N-
isopropyl-2-(2-methyl-1-benzofuran-5-yl)ethanamide
(3R,6R)-3(2,3-dihydro-1H-inden-2-yI)-6-isobutyl-1-[(IR)-1-(2-methyl-1-benzofuran-5-
yl)-2-morpholin-4-yi-2-oxoethyl]piperazin-2,5-dione
(ZR)-2-[(3R,6R)-3~(2,3-dihydro-1H-inden-2-y[)-6-isobutyl-2,5-dioxopiperazin-1-yl}-2-
(2-fluoro-1-benzofuran-5-yl)-N,N-dimethylethanamide
(ZR)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-y)-6-isobutyl-2,5-dioxcopiperazin-1-yl]-2-
(2-fluoro-1-benzofuren-5-yl)-N-isopropylethanamide
(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-1-[(1R)~1-2-fluoro-1-benzofizran-5-yl)-2-
morpholin-4-y}-2-oxoethyl]-6-isobutylpiperazine-2,5-dicne
(2R)-2-[(3R,6R)-3-(2,3-dihydro-1H-inden-2-yl)-6-isobutyl-2, 5-dioxopiperazin-1-yi]-2-
(1H-indol-6-yl)-N,N-dimethylethanamide
(2R)-2-(1-benzothien-5-yl) -2-[(3R,6R)-3-(2,3-dihydro-1 H-inden-2-yl)-6-isobutyl-2,5-
dioxopiperazin-1-y1]-N,N-dimethylethansmide .
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12. A pharmaceutical composition comprising a compound of formula (1) as defined
in claim 1 or claim 2 together with one or more pharmaceutically acceptable carriers.

13.  The use of compound of formula (1) as defined in claim 1 for the menufacture of
a medicament for antagonizing the effects of oxytocin on the oxytocin receptor.

14. A process for the preparation of compounds of formula (T) wherein Ry is the
group NRsR¢ which comprises:

(@  cyclisetion of the compound of formula (1)

wheman.R;de;hmthemunmgsdeﬁnedmformﬂl(I)Ru:shydmgmden
is a C3alky] group in & suitable solvent or

(b) reacting a compound of formula (I) wherein R4 is hydroxyl or an ectivated
derivative thereof with the amine NHRsR; wherein Rs and R have the meaning defined
mﬁnmmmmdathcsmdudmd:mforpmpmngmduﬁomambmqhemd
and an emine.

(¢) reacting a campound of formula (T) wherein R4 is the group NRsRg and Rg is
hydrogen and Rs is 2-hydroxyphenyl with caxbonyldiimidazole or
thiocarbonyldiimidazole in a suitable solvent end subsequent reaction of the product thus
formed with amine NHRsRg

15. A process for preparing compounds of formula () wherein Ry is hydroxyl by
rescting a compound of formuls (T) wherein Ry is the group NRsRg end R; is hydrogen
and Ry is 2-hydroxyphenyl with carbonyldiimidazole or thiocarbonyidiimidazole in a
suitable solvent and subsequent reaction of the product thus formed with aqueous
acetone. .
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DICETOPIPERACINAS SUSTITUIDAS COM__ ANTAGONISTAS DE

OXITOCINA
MEMORIA DESCRIPTIVA

Esta invencién se relaciona con el uso de una clase de derivados
de dicetopiperacina como antagonistas potentes y selectivos de la oxitocina,
con compuestos novedosos dentro de esa clase y con procedimientos para su
preparacion.

La USP5817751 describe los métodos para fa fése_ combinada y
sdlida para la sintesis de diversos derivados de dicetopiperacina y el uso de
estos métodos para crear Dbibliotecas de diversos derivados de
dicetopiperacina. '

La WO90/47549 describe los derivados de piperacina que
incluyen derivados de 3-bencil-2,5-piperacina como inhibidores del 1,6
bisfosfato de fructosa (FBPasa). La W0O99/38844 describe un método para
preparar los compuestos de N-alifitco o aromatico)carbonil}-2-
aminoacetamida y su ciclizacién para proporcionar inter alia derivados de
dicetopiperacina.

La WO09/37304 describe compuestos de oxaheterocicliio que
incluyen compuéstos de oxapiperacinilo que son inhibidores del Factor Xa.

La homona oxitocina es un potente contractor dei Gtero y es

utilizado en la induccién o aumento del trabajo de parto. También la densidad

0P
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de los receptores de la oxitocina uterina se incrementa de manera significativa
por >100 veces durante el embarazo y llega a un méaximo en el trabajo de
parto (a pretérmino y a témino). Los nacimientos/trabajos de parto a
pretérmino (entre 24 y 37 semanas) causan aproximadamente 60% de la
mortalidad/morbidilidad infantil, y asl, un compuesto el cual inhiba las acciones
uterinas de la oxitocina, por ejemplo, antagonistas de oxitocina, serla dtil para
la prevencién o control del trabajo de parto a pretémino. |

Hemos encontrado una clase de derivados de dicetopiperacina,
los cuales exhiben un nivel de actividad particularmente utili como
antagonistas selectivos al receptor de oxitocina.

La presente invencién, es por lo tanto, un método para tratar o
prevenir enfermedades o condiciones mediadas a través de la accién de la
oxitocina, el cual comprende administrar a un mamifero en necesidad del

mismo una cantidad efectiva de un compuesto de la formula (1)

Rs
H o]
N\IH\R’
(o)
)
y/o un derivado fisiolégicamente aceptable del mismo, en donde:
R; representa arilalquilo de (C14) © un grupo cicloalquilo de 5-7

miembros sustituido opcionaimente con uno o méas grupos hidroxilo, el cual

ests fusionado a un anillo de benceno sustituido opcionalmente;
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Rz representa alquilo de Cqg (sustituido opcionalmente por un
grupo alcoxi de C,., alquitic de C,., di(alquil de Cy2)amino o un cicloalquilo
de Cag) 0 cicloalquilo de Css, 0 un grupo heterociclico de 5-6 miembros que
contiene un solo heteroétomo seleccionado de O, S o N, atomo de nitrégeno
el cual porta un atomo de hidrégeno o un grupo metilo o etilo;

Rs; representa fenilo sustituido opcionalments, un grupo
heteroarilo de 5 6 6 miembros o un sistema anular biclclico fusionado, que
contiene 8-10 miembros en el anillo, el cual puede ser un grupo carbociclico o
éste puede contener hasta 3 heteroatomos seleccionados de O, So N, y uno
de los anillos fusionados es benceno;

R4 representa OH u O-alquilo de Ci.4 (sustituido opcionalmente
con alquilcarboniloxi de C14) © NRsRe;

Rs representa hidrégeno, alquilo de Cig (sustituido
opcionalmente con alcoxi de C1.4) 0 cicloalquilo de Cs.7;

Rg representa hidrégeno, alcoxi de Ci4, cicloalquilo de Cs,
alquilo de Cy [sustituido opcionalmente con uno o mas grupos seleccionados
de carboxilo, alquilsulfonilo de C14 o alcoxicarbonilo de C14], alquilo de Ca4
[sustituido opcionalmente con uno o mas grupos seleccionados de haldgeno,
hidroxi, alcoxi de C14 0 NR;Rs, en donde R; y Rs de manera independiente
representan hidrégeno o alquilo de C, o junto con el d&tomo de nitrégeno al
cual estdn unidos para formar un anillo heterociclico saturado de 3-7
miembros, el cual puede contener un heteroadtomo adicional seleccionado de

O, S o N (y grupo heterociclico el cual puede estar sustituido por 1 a 3 grupos
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seleccionados de alquilo de C,3 hidroxi, alcoxi de C;as (sustituido
opcionalmente por cicloalquilo de Cig o fenilo sustituido opcionalmente),
cicloalquilo de Css 0 NRc.R4, en donde R. y Ry, cada uno de manera
independiente, representa un grupo seleccionado de alquilo de C4.3 (sustituido
opcionalmente por cicloalquilo de C3¢ o fenilo sustituido opcionalmente) o
cicloalquilo de Css)], © Re representa un grupo fenilo o bencilo (sustituido
opcionalmente por uno o més grupos metoxi o benciloxi), o un grupo
heteroariimetilo sustituido opcionaimente o un grupo heteroarilo o cicloalquilo
de Cs7 0 el grupo CH2CONRgR10, en donde Rg representa hidrégeno o alquilo
de Ci.4, Ro representa hidrégeno, alquilo de C14 sustituido opcionalmente por
un grupo heteroarilo de 5 6 6 miembros, o Re, Rig Yy €l dtomo de nitrdgeno al
cual estan unidos, forman un anillo heterociclico saturado de 5 6 6 miembros y
en donde el grupo heterociclico de 6 miembros puede contener un
heteroadtomo adicional seleccionado de oxigeno, azufre o nitrégeno y el atomo
de nitrébgeno adicional porta un atomo de hidrégeno o un grupo alquilo de Ci4
o alcanoilo de Ci4; 0 Rs ¥ Re junto con el atomo de nitrégeno al cual estan
unidos, forman un anillo heterociclico saturado de 3 a 7 miembros, heterociclo
el cual puede contener un heterodtomo adicional seleccionado de oxigeno,
azufre y nitrégeno, y en donde el 4tomo de azufre puede estar en una forma
oxidada, por ejemplo, SO y el atomo de nitrégeno adicional porta un atomo
de hidrégeno o un grupo alquilo de Ci4 o alcanocilo de C44, © un grupo
alquilsulfonilo de Ciiy o un alcoxi de Ci3 alquilo de Ca4 [y grupos

heterocliclicos los cuales pueden estar sustituidos por uno o méas 4tomos de
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halégeno o un grupo seleccionado de alquilo de Cs.3, hidroxi, oxo, cicloalquilo
de Cas 0 NR4Ry, en donde R, Yy R, cada uno de manera independiente
representa un grupo seleccionado de alquilo de C4.a (sustituido opcionalmente
por cicloalquilo de Cae 0 fenilo sustituido opcionalmente), o cicloalquilo de Ca ).

La invencién también proporciona compuestos novedosos de
formula (I). Una clase particulammente Gtil de compuestos novedosos de
féormula (l), son aquélios en donde R; es 2-indanilo sustituido opcionalmente
por hidroxilo, y de manera méas particular un grupo 2-indanilo y Rz, R3 ¥ R,
tienen los significados definidos anteriomente yfo los derivados
fisiolégicamente aceptables de los mismos. Una clase Util adicional de

compuestos novedosos de fdrmula () son aquélios en donde R; es 2-fenetilo

' ¥ Rz, Rs y R4 tienen los significados definidos anteriormente y/o los derivados

fisiolégicamente aceptables de los mismos.

Los compuestos de formula (1) contienen al menos tres centros
de asimetria, a saber, los 4tomos de carbono que portan los sustituyentes Ry,
R: y Rs, respectivamente, y debera entenderse que la férmula (1) incluye todos
los posibles estereocisémeros y mezclas de los mismos. El sustituyente Rs
pueden existir en mas de una forma tautomérica y debera entenderse que Ia
formula (1) incluye todas las posibles formas tautoméricas y mezclas de los
mismos.

Los compuestos de férmula (), en donde al m.enos uno de los

grupos R;, Rz, Rs o R4 contiene un agrupamiento basico o acido pueden
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formar sales con acidos o bases fisiologicamente aceptables y la referencia a
los compuestos de férmula (1) aqui incluyen tales sales.

Como se uﬁlimn aqul, los términos “derivado fisiologicamente
aceptable” o "derivado farmacéuticamente aceptable®, significan cualquier sal,
solvato, o profdmaco farmacéuticamente aceptable, por ejemplo, éster o
carbamato, o sal o solvato de tal profarmaco, de un compuesto de formula (1),
el cual, una vez administrado al recipiente, es capaz de proporcionar (directa o
indirectamente) un compuesto de férmula (1), o un metabolito activo o residuo
del mismo. Los derivados farmacéuticamente aceptables preferidos son sales
y solvatos.

Como se utiiza aqul, el témino “profarmaco® significa un
compuesto el cual es convertido dentro del cuerpo, por ejemplo, mediante
hidrélisis en la sangre, en su forma activa que tiene efectos médicos. Los
profamacos farmacéuticamente aceptables se describen en T. Higuchi y V.
Stella, Prodrugs as Novel Delivery Systems, Vol. 14 de la Serie del Simposio
de la A. C. S., y en Edward B. Roche, ed., Bioreversible Carriers in Drug
Design, American Pharmaceutical Association y Pergamon Press, 1987,
ambas de las cuales se incorporan aqul como referencia. Los ésteres pueden
ser activos por derecho propio y/o ser hidrolizables bajo condiciones in vivo en
el cuerpo humano. Los grupos éster hidrolizables in vivo farmacéuticamente
aceptables adecuados, incluyen aquéllos que se fragmentan facilimente en el
cuerpo humano para dejar el &cido original o su sal. Los ejemplos de tales

ésteres incluyen ésteres de alquilo y de 1-(acetiloxi)etilo.
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El término alquilo como un grupo o parte de un grupo, se refiere
a un grupo alquilo lineal o ramificado, por ejemplo, metilo, etilo, propilo,
isopropilo, n-butilo, 1-metilpropilo, 2-metilpropilo, t-butilo, pentilo o hexilo.

El témino cicloalquilo de C3¢ como un grupo o parie de un
grupo, incluye grupos ciclopropilo, ciclobutilo, ciclopentilo y ciclohexilo. El
término cicloalquilo de C37 también incluye cicloheptilo.

El término halégeno, se refiere a flior, cloro, bromo o yodo.

A menos que se especifique de otra manera, el término fenilo
sustituido opcionalmente se refiere a un grupo fenilo el cual puede estar
sustituido por 1 a 3 sustituyentes, los cuales pueden ser los mismos o
diferentes y se seleccionan de halégeno, hidroxi, alquilo de C4 (sustituido
opcionaimente por 1-3 atomos de halégeno o NRgR, [en donde R; es
hidrégeno o alquilo de Ci4, Ry es hidrégeno, alquilo de Ci4, 0 Ry y Ry junto
con el &tomo de nitrégeno al cual estdn unidos para formar un anillo de 5 a 7
miembros, anillo el cual estd saturado y puede contener un heteroatomo
adicional seleccionado de nitrégeno, oxigeno o azufre]), alquilsulfonilo de C.4,
carboxilo, alcoxicarbonilo de C14, di(alquilo de Cy4)aminocarboniloxi, alcoxi de
Ci4 (sustituido opcionaimente por 41-3 dtomos de haldgeno, amino,
alquilamino de Cy4 o di{alquil de C1s)amino), fenilo (sustituido opcionalmente
por halégeno o alquilaminosulfonilo), alcoxi de Ci4, NRaRy, [en donde R, es
hidrégeno o alquilo de Cy4, Ry es hidrégeno, alquilo de Cy4, alcancilo de Ci4
o alquilsulfonilo de C14 0 R, ¥ R;, junto con el 4tomo de nitrégeno al cual estan

unidos para formar un anillo de 5 a 7 miembros, anillo el cual estéa saturado y
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puede estar sustituido por grupos hidroxilo o 1 ¢ 2 alquilo de Ci4 0 puede ser
un espiro fusionado a un anillo de dioxalano o puede contener un heterodtomo
adicional, seleccionado de nitrégeno, oxigeno o azufre, y puede estar
sustituido por 1 6 2 grupos alquilo de C1.4, o anillo el cual no esta saturado y
contiene 1-3 dtomos de nitrdgeno adicionales], un grupo heteroarilo de 5 6 6
miembros, un grupo aminocarbonilo o aminosulfonilo N sustituido
opcionalmente (en donde los sustituyentes pueden ser 1 6 2 grupos alquilo de
C14) 0 un grupo dihidroxiborilo).

El término heteroarilo de 5 miembros se refiere a un anillo de 5§
miembros, el cual contiene un heterodtomo seleccionado de oxigeno, azufre o
nitrégeno, y el cual también puede contener de 1 a 3 atomos de nitrégeno
adicionales y grupos los cuales pueden estar sustituidos por 1 0 mas grupos
seleccionados de grupos halégeno, trifluorometilo, alquilo de C1.4, cicloalquilo,
heteroarilo, heterociclico saturado, o fenilo. Los ejemplos de tales grupos
heteroarilo de 5 miembros incluyen furanilo, tienilo, pirrolilo, oxazolilo,
isoxazolilo, tiazolilo, imidazolilo, pirazolilo, oxadiazolilo, tiadiazolilo, triazolilo o
tetrazolilo y estos heterociclos pueden estar sustituidos como se describid
anteriormente.

El tdrmino grupo heteroarilo de 6 miembros se refiere a un anillo
no saturado de 6 miembros, el cual contiene de 1 a 3 d4tomos de nitrégeno y el
cual puede estar sustituido por 1 a 3 grupos alquilo de Cy4, o trifluorometilo o
grupos alcoxi. Los ejemplos de tales grupos incluyen piridilo, metilpiridilo,

trifluorometiipiridilo, pirimidinilo y triacinilo.

(v
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Cuando Rj es un grupo heteroarilo de 5 6 6 miembros, éste esta
enlazado al resto de la molécula via un dtomo de carbono en el anillo.

Cuando Rj; es un sistema anular biclclico fusionado, éste puede
ser, por ejemplo, un grupo natftilo, tetrahidronattilo, indanilo o indenilo.

Cuando R3 es un sistema biciclico fusionado que contiene hasta
3 heteroatomos, que pueden ser los mismos o diferentes, éste es
convenientemente un sistema anular 6,5 6 6,8, en donde el heterociclo puede
estar parciaimente saturado o junto con el anillo de benceno al cual esta
fusionado para formar un grupo heteroarilo, y el heterociclo puede estar
sustituido por 1 6 2 grupos seleccionados de alquilo de C14 o haldégeno o
haloalquilo y/o puede contener un grupo carbonilo. El grupo R; puede estar
enlazado al resto de la molécula via un dtomo de carbono en el anillo de
benceno o un atomo de carbono en el grupo heterociclico.

Cuando R es un grupo heteroarilo 6,6 fusionado, el heteroanillo
contiene de 1 a 3 4tomos de nitrégeno y los ejemplos de tales grupos
heteroarilo incluyen quinolinilo, isoquinolinilo, ftalacinilo, cinolinilo,
quinazolinilo, quinoxalinilo, 1,2,3-benzotriacinilo o 1,2,4-benzotriacinilo.

Cuando Rj es un grupo heteroarilo biciclico 6,5, el heterociclo de
5 miembros contiene un heterodtomo seleccionado de O, S o N, y puede
ademads, también contener 1 6 2 4tomos de nitrégenc adicionales, y el anillo
heterociclico también puede estar sustituido por 1 6 2 alquilo de Ci4 0
halégeno o haloalquilo y, o puede contener un grupo carbonilo. Los ejemplos

de tales grupos heteroarilo biciclicos 6,5 incluyen benzofuranilo, benzotienilo,
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indolilo, benzo-oxadiazolilo, benzotiadiazolilo, benzo-oxazolilo, benzotiazolilo,
benzoisotiazolilo, benzoisoxazolilo, bencimidazolilo, indazolilo o benzotriazolilo
y estos grupos pueden estar sustituidos como se describi6 anteriormente.

Cuando R3 es un grupo heterociclico biciclico 6,6 6 6,5, y el
heterociclo estd parcialmente saturado, éste puede contener 1 6 2
heterodtomos seleccionados de O, S o N. Los ejemplos de tales grupos
incluyen indolinilo, isoindolinilo, dihidrobenzofuranilo, dihidrobenzotienilo, 1,3-
benzodioxolilo, benzopirrolilo, 1,3-benzoditiolilo, 1,4-benzodioxanilo, ftalilo,
tioftalilo, cromanilo © cromenilo y los grupos pueden estar sustituidos por uno
0 méas grupos halégeno o alquilo de Cy4, haloalquilo, o pueden contener un
grupo carbonilo.

Cuando Rs es un heteroarilo biciclico fusionado enlazado via el
anillo de benceno en él, entonces los ejemplos adecuados de tal grupo
incluyen 8-quinolinilo, 4-isoindolinilo, 4(N-metil-isoindolinilo, bencimidazolilo,
benzotiazolilo, benzofuranilo, benzotienilo, bencimidazolilo, benzoxazolilo, 2-
metil-benzo-oxazolilo,  benzotiadiazolilo, benzotriazolilo y  1-metil
benzotriazolilo.

Cuando Rj; es un grupo heteroarilo biciclico fusionado enlazado
via el anillo de heteroarilo, éste puede ser, por ejemplo un grupo 2-
benzofuranilo, 2-benzotienilo o 2-N-metilindolilo. Cuando R; es un grupo
heterociclico 6,6 6 8,5, en donde el heterociclo estd parciaimente saturado,

éste estd enlazado convenientemente via el anillo de benceno en él y los

-
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ejemplos adecuados incluyen dihidrobenzofurano, dihidrobenzopirrol, 1,3-
benzodioxolilo, 2,2-difluoro-1,3-benzodioxolilo y 1,4-benzodioxanilo.

Cuando R3; es un grupo fenilo sustituido, el grupo porta de
manera conveniente de 1 a 3 sustituyentes, los cuales pueden ser los mismos
o diferentes, seleccionados de fllor, cloro, bromo o alquilo de Ci3 (metilo),
haloalquilo de C3 (trifluorometilo), alcoxi de C43 (metoxi, etoxi), haloalcoxi
(trifluorometoxi), aminoetoxi, por ejemplo dimetilaminoetoxi, alcoxicarbonilo de
Cia, carboxi, hidroxi, fenilo o fenilo (susfituido por haldégeno o
alquilaminosulfonilo), NRsRp [en donde R, es hidrégeno o alquilo de C1.2 ¥ Ry
es alquilo de C;z alcancilo de Ci,, alquilsulfonilo de Ciy,
alquilaminocarbonilo de C43] o NR,Ry representa un anillo de pimrolidino o
piperidino, anillo el cual puede estar sustituido por un grupo alquilo de Cq2,
hidroxilo o 2,2-1,3-dioxolano, 0 NR;R, representa un grupo morfolino o
piperacino, grupos los cuales pueden estar sustituidos por 1 6 2 grupos alquilo
de Ci2 0 NR.R; representa un grupo heteroarilo de 5 6 6 miembros que
contiene de 1 a 4 4tomos de nitrégeno (tales como sustituyentes 1-imidazolilo,
1,2-pirazolilo, 1,2,3-triazolilo o 1,24-triazolilo), alquilsulfonilo de Cia,
alquilaminocarbonilo de Cs.3, alquilaminosulfonilo de C..3, dihidroxiborilo o un
grupo de atomos de heteroarilo de 5 6 6 miembros que contiene de 1 a 4
atomos de nitrégeno, y el cual estd enlazado al grupo fenilo via un dtomo de
carbono en el grupo heteroarilo (por ejemplo, piridilo, pirazolilo, imidazoliio o
tetrazol-5-ilo, grupos heteroarilo los cuales pueden estar sustituidos por 1 o

mas grupos alquilo de Ci4.
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Los ejemplos de grupos R3 adecuados, en donde Rj es fenilo
sustituido opcionalmente, incluyen fenilo, halofenilo tales como 2-fluorofenilo,
3-fluorofenilo, 4-fluorofenilo, 4-clorofenilo, 3-clorofenilo, 2-clorofenilo, 4-
bromofenilo, 2,3-difluorofenilo, 3,4-difluorofenilo, 2 4-difluorofenilo, 3,5-
difluorofenilo, 2,5-difluorofenilo, 2-cloro-4-fluorofenilo, 2,4-diclorofenilo, 3,4-
diclorofenilo, 2-fluoro-4-bromofenilo, 4-cloro-3-fluorofenilo, 2,3,4-triflucrofenilo,
2,4, 5-trifluorofenilo o 2,4, 6-trifluorofenilo, 2-fluoro-4,5-dimetoxifenilo, 3-fluoro-
4-metoxifenilo, 4-fluoro-3-metoxifenilo, 2-fluoro-4-metoxifenilo, 2-fluoro-4-
hidroxifenilo, 2-fluoro-4-dimetilaminometilfenilo, 2-fluoro-4-hidroximetilfenilo, 3-
fluoro4-(4-morfolino)fenilo,  3-fluoro4-carboximetiloxifenilo,  3-fluoro-4-t-
butiloxicarbonilmetiloxifenilo, 3-fluoro-4-dimetilaminocarboniloxifenilo, 3-cloro-
4-trifluorometoxifenilo, 2,3-difluoro-4-metil-fenilo, 4-trifluorometoxifenilo, 4-
trifiuorometilfenilo, 4-hidroxifenilo, 4-metoxifenilo, 4-metoxicarbonilfenilo, 3-
metoxicarbonilfenilo, 4-metilsulfonilfenilo, 4-metilaminocarboniffenilo, 4-
aminocarbonilfenilo, 4-metilaminosulfonilfenilo, 3-(3-piraziolil)fenilo, 4-(3-
pirazolil)fenilo, 4-(4-pirazolil)fenilo, 4-(3-piridil)fenilo, 4-(2-piridilfenilo), 4-(2-
imidazolil)fenilo, 3-(2-imidazolil)ffenilo, 4-(1-t-butil-tetrazol-5-il)fenilo, 4-
metilaminofenilo, 4-dimetilaminofenilo, 4-dietilaminofenilo, 4-acetilaminofenilo,
3-acetilaminofenilo, 4-hidroxi-3-acetilaminofenilo, 4-metilsulfonilaminofenilo, 4-
N-metilpiperacinofenilo, 4-N-pirrolidinofenilo, 2-fluoro-4-(4-morfolino)fenilo, 4-
(4-morfolino)fenilo, 4-(4-hidroxipiperidino)fenilo, 2-fluoro-4-(4-
hidroxipiperidino)fenilo, 3-(1-pirazolil)fenilo, 4-(1-pirazolil)fenilo, 4-(1-3,5-di-t-
butilpirazolil)fenilo, 3-(1-imidazolil)ffenilo, 4-(1-imidazolil)fenilo, 4-(1-1,2,4-
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triazolil)fenilo, 4-(1-1,2,3-triazolil)fenilo, 4-(2-4-t-butiltiazolil)fenilo, 4-(5-2-t-
butiltetrazolil)fenilo, 4-(4-espiro-1,3-dioxolanil)piperidinofenilo, 4-(4-
fluorofenil)fenilo, 4-(4-etilaminosulfonilfenil)fenilo, 4-dimetilaminoetoxifeniio o
3-(dihidroxiboril)fenilo.

Cuando R; es un grupo heteroarilo de 5 6 6 miembros, los
ejemplos adecuados de tales grupos incluyen 2-furanilo, 3-tienilo, 3-furanilo, 2-
tienilo, 4-bromo-2-tienilo, 5-bromo-2-tienilo, 5-cloro-2-tienilo, 3-fluoro-5-metil-2-
tienilo, 5-fluoro-2-tienilo, 5-metil-2-tienilo, 5-metil-2-furanilo, 5-bromo-2-furanilo,
4,5-dimetil-2-furanilo, 2,3-dimetil-5-tienilo, 5-trifluorometil-2-furanilo, metilamida
del 4cido 2-furanil-4-carboxilico, metilamida del acido 2-furanil-5-carboxdilico, 2-
piridilo, 6-metil-2-piridilo, 6-metil-3-piridilo, 6-hidroxi-3-piridilo, 6-metoxi-3-
piridilo, 6-trifluorometil-3-piridilo, 3-piridilo, 4-piridilo, 3,5-pirimidinilo, 2-tiazolilo,
4-oxazolilo, 4-tiazolilo, 2-metil-4-oxazolilo, 2-etil4-oxazolilo, 2-ciclopropil-4-
oxazolilo, 2-triflucrometil-4-oxazolilo, 2,5-dimetil-4-oxazolilo, 4-tiazolilo, 2-metil-
4-tiazolilo, 2-trifluorometil-4-tiazolilo, 2-trifluorometil-5-tiazolilo, 4-isoxazolilo, 1-
metil-4-pirazolilo, 1,3-dimetil-5-pirazolilo, 5-(2-piridil)-2-tienilo, 2-(4-morfolino)-
5-tiazolilo o 2-(4-metil-1-piperacino)-5-tiazolilo.

Cuando R; es un sistema anular biciclico fusionado sustituido
opcionalmente, los ejemplos de los grupos adecuados incluyen 2,3-dihidro-1-
benzofuran-5-llo, 1,3-benzodioxol-5-ilo, 1H-1,2,3-benzotriazo}-5-ilo, 2,3-
dihidro-1,4-benzodioxin-6-ilo, 2,2-difluoro-1,3-benzodioxol-5-ilo, 1,3-
benzotiazol-6-ilo, 1-metil-1H-1,2,3-benzotriazol-5-ilo, 1-metil-1H-1,2,3-

benzotriazol-6-ilo, 1,2,3-benzotiadiazol-8-ilo, 2-metil-1,3-benzoxazol-5-ilo, 2-
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metil-1,3-benzoxazol-6-ilo, 1-benzofuran-5-ilo, 1-metil-iH-indo}-5-illo, 1-
benzotien-6-ilo, 1-benzofuran-6-ilo, 1H-indol-8-ilo, 1-metil-1H-bencimidazol-6-
flo, 1-metil-1H-bencimidazol-5-lo, 3-metil-1,2-benzoisoxazol-5-ilo, 2-fluoro-1-
benzofuran-5-ilo, 1H-indol-5-ilo, 2-metil-1H-benzofuran-5-ilo, 1H-indazol-5-ilo,
1H-indazol-8-llo, 1-benzofuran-2-ilo o 1-metil-1H-bencimidazol-2-ilo.

Cuando el grupo R¢ es un grupo cicloalquilo de 5-7 miembros, el
cual estad fusionado a un anillo de benceno sustituido opcionaimente, los
sustituyentes opcionales pueden ser de 1 a 3 grupos los cuales pueden ser
los mismos o diferentes y se seleccionan de halégeno, alquilo, alcoxi, hidroxi,
trifluorometilo, nitro, carboxilo, alcoxicarbonilo o carboxamido.

Cuando el grupo R; es aralquilo, la porcién arilo es fenilo
sustituido opcionaimente por 1 a 3 grupos, los cuales pueden ser los mismos
o diferentes y se seleccionan de haldégeno, alquilo, alcoxi, hidroxi,
trifiuorometilo, nitro, carboxilo, alcoxicarbonilo o carboxamido.

Los ejemplos de grupos R; adecuados, incluyen fenetilo o
indanilo sustituido opcionalmente por hidroxilo, por ejemplo, 2-indanilo, 1-
hidroxi-2-indanilo, 5-hidroxi-2-indanilo. Los ejemplos de grupos Rz adecuados
incluyen alquilo de C34, por ejemplo, isopropilo, 1-metilpropilo o 2-metilpropilo,
cicloalquilo de Ca.e, por ejemplo, ciclopentilo.

De manera conveniente, R, es hidroxi, alcoxi de C.4, por

ejemplo, metoxi, propoxi, t-butoxi, 1-acetiloxietoxi 0 NRsRs.
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Una clase preferida de compuestos de férmula (l), son aquélios
en donde R, representa hidroxi o el grupo NRsRs, 0 de manera mas preferida
NR;Rs. -

Una clase preferida adicional de compuestos, esta representada

por la férmula (1a)

(1a)

en donde los grupos Ri, Rz, Rs ¥ Ry tienen los significados definidos para la
formula (I). De manera conveniente, Ry es un grupo seleccionado de 2-
fenetilo o 2-indanilo sustituido opcionalmente por hidroxilo, y de manera més
particular 2-indanilo. De manera conveniente, Rz es un grupo seleccionado de
isopropilo, 1-metilpropilo, 2-metilpropilo o ciclopentilo, y de manera mas
preferida Rz es un grupo seleccionado de 1-metilpropilo 0 2-metilpropilo.

De manera conveniente R3 es un grupo seleccionado de fenilo,
halofenilo tal como 2-fluorofenilo, 3-fluorofenilo, 4-fluorofenilo, 4-clorofenilo, 3-
clorofenilo, 2-clorofenilo, 4-bromofenilo, 2,3-difluorofenilo, 3.4-difluorofenilo,
2 4-difluorofenilo, 3,5-difluorofenilo, 2,5-difluorofenilo, 2-cloro-4-fluorofenilo,
2 4-diclorofenilo,  3,4-diclorofenilo, 2-ﬂuoro-4-br6mofenilo, 4-cloro-3-

fluorofenilo, 2,3,4-trifluorofenilo, 2,4,5-trifluorofenilo o 2,4,6-trifluorofenilo, 2-
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fluoro-4,5-dimetoxifenilo, 3-fluoro-4-metoxifenilo, 4-fluoro-3-metoxifenilo, 2-

fluoro-4-metoxifenilo, 2-fluoro-4-hidroxifenilo, 2-fluoro-4-
dimetilaminometilfenilo, 2-fluoro-4-hidroximetilfenilo, 3-fluoro-4-(4-
morfolino)fenilo, 3-fluoro-4-carboximetiloxifenilo, 3-fluoro-4-t-

butiloxicarbonilmetiloxifenilo, 3-fluoro-4-dimetilaminocarboniloxifenilo, 3-cloro-
4-trifluorometoxifenilo, 2,3-diflucro-4-metil-fenilo, 4-trifluorometoxifenilo, 4-
trifluorometilfenilo, 4-hidroxifenilo, 4-metoxifenilo, 4-metoxicarbonilfenilo, 3-
metoxicarbonilfenilo, 4-metilsulfonilfenilo, 4-metilaminocarbonilfenilo, 4-
aminocarbonilfenilo, 4-metilaminosulfonilfenilo, 3-(3-piraziolil)fenilo, 4+(3-
pirazolil)fenilo, 4-(4-pirazolil)fenilo, 4-(3-piridil)fenilo, 4-(2-piridilfenilo), 4-(2-
imidazolil)fenilo, 3-(2-imidazolil)fenilo,  4-(1-t-butil-tetrazol-5-il)fenilo, 4-
metilaminofenilo, 4-dimetilaminofenilo, 4-dietilaminofenilo, 4-acetilaminofenilo,
3-acetilaminofenilo, 4-hidroxi-3-acetilaminofenilo, 4-metilsulfonilaminofenilo, 4-
N-metilpiperacinofenilo, 4-N-pirrolidinofenilo, 2-fluoro-4-(4-morfolino)fenilo, 4-
(4-morfolino)fenilo, 4-(4-hidroxipiperidino)fenilo, 2-fluoro-4-(4-
hidroxipiperidino)fenilo, 3-(1-pirazolil)fenilo, 4-(1-pirazolil)fenilo, 4-(1-3,5-di-t-
butilpirazolil)fenilo, 3-(1-imidazolil)fenilo, 4-(1-imidazolil)fenilo, 4-(1-1,2,4-
triazolil)fenilo, 4-(1-1,2,3-triazolil)fenilo, 4-(2-4,-t-butiltiazolil)fenilo, 4-(5-2-t-
butiltetrazolil)fenilo, 4-(4-espiro-1,3-dioxolanil)piperidinofenilo, 4-(4-
fluorofenil)fenilo, 4-(4-etilaminosulfonilfenit)fenilo, 4-dimetilaminoetoxifenilo, 3-
(dihidroxiboril)fenilo, 2-furanilo, 3-tienilo, 3-furanilo, 2-tienilo, 4-bromo-2-tienilo,
5-bromo-2-tienilo, 5-cloro-2-tienilo, 3-fluoro-5-metil-2-tienilo, 5-metil-2-tienilo,

5-metil-2-furanilo, 5-bromo-2-furanilo, 4,5-dimetil-2-furanilo, 5-trifluorometil-2-
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furanilo, metilamida del acido 2-furanil-4-carboxilico, metilamida del écido 2-
furanil-5-carboxilico, 2-piridilo, 6-metil-2-piridilo, 8-metil-3-piridilo, 6-metoxi-3-
piridilo, 6-hidroxi-3-piridilo, 6-trifluorometil-3-piridilo, 3-piridilo, 4-piridilo, 3,5-
pirimidinilo, 2-tiazolilo, 2-metil-4-oxazolilo, 2-etil-4-oxazolilo, 2-ciclopropil-4-
oxazolilo, 2-trifluorometil-4-oxazolilo, 2,5-dimetil-4-oxazolilo, 4-tiazolilo, 2-metil-
4-tiazolilo, 2-trifluorometil-4-tiazolilo, 2-trifiuvorometil-5-tiazolilo, 1-metil-4-
pirazolilo,  1,3-dimetil-5-pirazolilo,  5-(2-piridil)-2-tienilo,  2,3-dihidro-1-
benzofuran-5-ilo, 1,3-benzodioxol-5-ilo, 1H-1,2,3-benzotriazol-5-ilo, 2,3-
dihidro-1,4-benzodioxin-6-ilo, 2,2-difluoro-1,3-benzodioxol-5-ilo, 1.3
benzotiazol-6-ilo, 1-metil-1H-1,2,3-benzotriazol-5-ilo, 1-metil-1H-1,2,3-
benzotriazol-8-ilo, 1,2,3-benzotiadiazol-6-ilo, 2-metil-1,3-benzoxazol-5-ilo, 2-
metil-1,3-benzoxazol-6-ilo, 1-benzofuran-5-ilo, 1-metil-1H-indol-5-ilo, 1-
benzotien-5-ilo, 1-benzofuran-8-ilo, 1H-indol-8-ilo, 1-metil-tH-bencimidazol-6-
ilo, 1-metil-1H-bencimidazol-5-ilo, 3-metil-1,2-benzoisoxazol-5-ilo, 2-fluoro-1-
benzofuran-5-ilo, 1H-indol-5-ilo, 2-metil-1H-benzofuran-5-ilo, 1H-indazol-5-ilo,
1H-indazol-8-ilo, 1-benzofuran-2-ilo o 1-metil-1H-bencimidazol-2-ilo.

De manera conveniente, el grupo Rs es hidrégeno, alquilo de
Ci4, por ejemplo metilo o alcoxi de Ci4 alquilo de Ca.4, por ejemplo 2-
metoxietilo y Rg 8s un grupo seleccionado de hidrégeno, alcoxi de Cq4, por
ejemplo, metoxi, alquilo de Ci4, por ejemplo metilo, n-propilo, isopropilo o
t-butilo, alquilo de C14 sustituido por 1 a 3 atomos lde halégeno, por ejemplo
2,2 2-trifluoroetilo o 2-fluoroetilo, alquilo de Cy4 sustituido por alcoxi;:arbonilo o

carboxilo, por ejemplo, metoxicarbonilmetilo o carboximetilo, alquilo sustituido
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por alcoxi, por ejemplo, metoxietilo, 2,2-dimetoxietilo, alquilo sustituido por
hidroxi, por ejemplo, hidroxietilo o alquilo sustituido por dialquilamino, por
ejemplo, dimetilaminoetilo, 2-benciloxifenilo, dimetoxibencilo, heteroariimetilo
sustituido opcionalmente, por .ejemplo, 2-piridilmetilo, 3-piridiimetilo, 4-
piridilmetilo, 3-metilimidazolilmetilo, heteroarilo tal como fiazolilo, por ejemplo
2-1,3-tiazolilo, alquilo sustituido por NR7Rg [en donde NR;Rs forman un anillo
heterociclico de 8 miembros (por ejemplo piperidinoetilo o morfolinoetilo)],
cicloalquilo, por ejemplo, ciclopropilo o ciclohexilo, © NRsRe representa,
acetidino, 3-hidroxiacetidino, 3-metoxiacetidino, pirrolidino, piperidino, 4-
dimetilaminopiperidino, 4-metil-1,4-diazepan-1-ilo, morfolino, un anillo de
piperacino sustituido opcionaimente, por ejemplo, N-metilpiperacino, N-
metansulfonilpiperacino, N-2-metoxietilpiperacino, tiomorfolino o el sulféxido o
sulfona de los mismos.

Una clase preferida de compuestos de la invencién son aquélios
de férmula (1a), en donde R, es 2-indanilo, Rz es un grupo seleccionado de 1-
metilpropilo o 2-metilpropilo y R4 es hidroxi y/o méas particularmente el grupo
NRsRs.

Una clase preferida de compuestos de la invencién adicional, es
aquélla de férmula (1a), en donde Rs es un grupo seleccionado de hidrogeno,
alquilo de C1.4, por ejemplo, metilo o alcoxi de C14 alquilo de Cz4, por ejemplo,
2-metoxietilo y Rs @s un grupo seleccionado de hidrégeno, alcoxi de Ci.4, por
ejemplo, metoxi, alquilo de Ci4, por ejemplo, metilo, n-propilo, isopropilo o t-

butilo, alquilo de Cy4 sustituido por 1 a 3 4tomos de halégeno, por ejemplo,
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2,2 2-trifluoroetilo o 2-fluoroetilo, alquilo de C4.4 sustituido por alcoxicarbonilo o
carboxilo, por ejemplo, metoxicarbonilmetilo o carboximetilo, alquilo sustituido
por alcoxi, por ejemplo, metoxietilo, 2,2-dimetoxietilo, alquilo sustituido por
hidroxi, por ejemplo, hidroxietilo o alquilo sustituido por dialquilamino, por
ejemplo, dimetilaminoetilo, 2-benciloxifenilo, dimetoxibencilo, heteroariimetilo
sustituido opcionaimente, por ejemplo, 2-piridiimetilo, 3-piridilmetilo, 4-
piridilmetilo, 3-metilimidazoliimetilo, heteroarilo tal como tiazolilo, por ejemplo,
2-1,3-tiazolilo, alquilo sustituido por NR;Rs [en donde NR;Rs forma un anillo
heterociclico de 6 miembros (por ejemplo, piperidinoetilo o morfolinoetilo)],
cicloalquilo, por ejemplo, ciclopropilo o ciclohexilo, o NRsRs representa,
acetidino, 3-hidroxiacetidino, 3-metoxiacetidino, pirrolidino, piperidino, 4-
dimetilaminopiperidino, 4-metil-1,4-diazepan-1-ilo, morfolino, un anillo de
piperacino sustituido opcionalmente, por ejemplo, N-metilpiperacino, N-
metansulfonilpiperacino, N-2-metoxietilpiperacino, tiomorfolino o el sulféxido o
sulfona de los mismos.

Una clase preferida de compuestos de la invencién adicional,
son aquéllos de férmula (1a), en donde Rj; es un grupo seleccionado de fenilo,
halofenilo, tal, como 2-fluorofenilo, 3-fluorofenilo, 4-fluorofenilo, 4-clorofenilo,
3-clorofenilo, 2-clorofenilo, 4-bromofenilo, 2,3-difluorofenilo, 3,4-difluorofenilo,
2,4-difluorofenilo, 3,5-difluorofenilo, 2,5-difluorofenilo, 2-cloro-4-fluorofenilo,
2 4-diclorofenilo,  3,4-diclorofenilo,  2-fiuoro4-bromofenilo,  4-cloro-3-
fluorofenilo, 2,3 4-trifluorofenilo, 2.4,5-trifluorofenilo o 2,4,6-trifluorofenilo, 2-

fluoro-4,5-dimetoxifenilo, 3-fluoro-4-metoxifenilo, 4-fluoro-3-metoxifenilo, 2-



10

15

20

20
fluoro-4-metoxifenilo, 2-fluoro-4-hidroxifenilo, 2-fluoro-4-
dimetilaminometilfenilo, 2-fluoro-4-hidroximetilfeniio, 3-fluoro-4-(4-
morfolino)fenilo, 3-fluoro-4-carboximetiloxifenilo, 3-fluoro-4-t-

butiloxicarboniimetiloxifenilo, 3-fluoro-4-dimetilaminocarboniloxifenilo, 3-cloro-
4-trifluorometoxifenilo, 2,3-difluoro-4-metil-fenilo, 4-trifluorometoxifenilo, 4-
triflucrometilfenilo, 4-hidroxifenilo, 4-metoxifenilo, 4-metoxicarbonilfenilo, 3-
metoxicarbonilfenilo, 4-metilsulfonilfenilo, 4-metilaminocarbonilfenilo, 4-
aminocarbonilfenilo, 4-metilaminosulfonilfenilo, 3-(3-piraziolil)fenilo, 4-(3-
pirazolil)fenilo, 4-(4-pirazolil)fenilo, 4-(3-piridil)fenilo, 4-(2-piridilfenilo), 4-(2-
imidazolil)fenilo, 3-(2-imidazolil)fenilo,  4-(1-t-butil-tetrazol-5-il)fenilo, 4-
metilaminofenilo, 4-dimetilaminofenilo, 4-dietilaminofenilo, 4-acetilaminofenilo,
3-acetilaminofenilo, 4-hidroxi-3-acetilaminofenilo, 4-metilsutfonilaminofenilo, 4-
N-metilpiperacinofenilo, 4-N-pirrolidinofenilo, 2-fluoro-4-(4-morfolino)fenilo, 4-
(4-morfolino)fenilo, 4-(4-hidroxipiperidino)fenilo, 2-fluoro-4-(4-
hidroxipiperidino)fenilo, 3-(1-pirazolil)fenilo, 4-(1-pirazolil)ffenilo, 4-(1-3,5-di-t-
butilpirazolil)fenilo, 3—(1-imidazo-lil)fenilo, 4-(1-imidazolil)fenilo, 4-(1-1,2,4-
triazolil)fenilo, 4-(1-1,2,3-triazolil)fenilo, 4-(2-4-t-butiltiazolil)ffenilo, 4-(5-2-t-
butiltetrazolil)fenilo, 4-(4-espiro-1,3-dioxolanil)piperidinofenilo, 4-(4-
fluorofenil)fenilo, 4-(4-etilaminosulfonilfenil)fenilo, 4-dimetilaminoetoxifenilo, 3-
(dihidroxiboril)fenilo, 2-furanilo, 3-tienilo, 3-furanilo, 2-tienilo, 4-bromo-2-tienilo,
5-bromo-2-tienilo, S-cloro-2-tienilo, 3-fluoro-5-metil-2-tienilo, 5-metil-2-tienilo,
5-metil-2-furanilo, 5-bromo-2-furanilo, 4,5-dimetil-2-furanilo, 5-trifluorometil-2-

furanilo, metilamida del acido 2-furanil-4-carboxllico, metilamida del acido 2-
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furanil-5-carboxilico, 2-piridilo, 8-metil-2-piridilo, 6-metil-3-piridilo, 8-metoxi-3-
piridilo, 6-hidroxi-3-piridilo, 6-trifluorometil-3-piridilo, 3-piridilo, 4-piridilo, 3,5-
pirimidinilo, 2-tiazolilo, 2-metil-4-oxazolilo, 2-etil-4-oxazolilo, 2-ciclopropil-4-
oxazolilo, 2-trifluorometil-4-oxazolilo, 2,5-dimetil-4-oxazolilo, 4-tiazolilo, 2-metil-
4-tiazofilo, 2-trifluorometil-4-tiazolilo, 2-trifluorometil-5-tiazolilo, 1-metil-4-
pirazolilo, 1,3-dimetil-5-pirazolilo,  5-(2-piridil)-2-tienilo,  2,3-dihidro-1-
benzofuran-5-lo, 1,3-benzodioxol-5-ilo, 1H-1,2,3-benzotriazol-5-ilo, 2,3-
dihidro-1,4-benzodioxin-8-ilo, 2,2-difluoro-1,3-benzodioxol-5-ilo, 1,3-
benzotiazol-6-ilo, 1-metil-1H-1,2,3-benzotriazoi-5-ilo, 1-metil-1H-1,2,3-
benzotriazol-6-ilo, 1,2,3-benzotiadiazol-6-ilo, 2-metil-1,3-benzoxazol-5-ilo, 2-
metil-1,3-benzoxazol-6-ilo, 1-benzofuran-5-lo, 1-metil-1H-indol-5-llo, 1-
benzotien-5-ilo, 1-benzofuran-6-ilo, 1H-indol-8-ilo, 1-metil-1H-bencimidazol-6-
ilo, 1-metil-1H-bencimidazol-5-ilo, 3-metil-1,2-benzoisoxazol-5-ilo, 2-fluoro-1-
benzofuran-5-ilo, 1H-indol-5-ilo, 2-metil-1H-benzofuran-5-ilo, 1H-indazol-5-ilo,
1H-indazol-8-ilo, 1-benzofuran-2-ilo o 1-metil-1H-bencimidazol-2-ilo.

Los compuestos particularmente preferidos de la invencién
incluyen:

(2R)-2-(2,4-difluorofenil)-2-[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-
B-isobutil-2, 5-dioxopiperacin-1-il]-N,N-dimetiletanamida

(2R)-2«(4-fluorcfenil)-2{(3R,6R)-3~(2, 3-dihidro-1H-inden-2-il)-8-
isobutil-2,5-dioxopiperacin-1-il]-N,N-dimetiletanamida

(2R)-2-(4-fluorofenil)-2{(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-6-

isobutil-2,5-dioxopiperacin-1-if]-morfolinamida

\V
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(2R)-2-(4-fluorofenil)-2-[(3R,6R)-3-(2, 3-dihidro-1H-inden-2-il)-6-
isobutil-2,5-dioxopiperacin-1-il}-N-isopropiletanamida.
(2R)-N-(ter-butil)-2-[(3R,6R)-3-(2,3-dihidro-1H-inden-2-it)-6-
isobutil-2, 5-dioxopiperacin-1-il]-2-[4-(4-hidroxipiperidin-1-il)feniljetanamida.
(2R)-24{(3R,8R)-3-(2,3-dihidro-1H-inden-2-il}-8-[(1R)-1-
metilpropil]-2,5-dioxopiperacin-1-il}-2-(2-fluoro-4-morfolin-4-itfenil)-N-
isopropiletanamida.
(2R)-2-[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-8-isobutil-2,5-
dioxopiperacin-1-il]-2-{(4-fluorofenil)-N-(2,2,2-trifluoroetil)etanamida.
(2R)-2-(2,4-difluorofenil)-2-[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-
6-isobutil-2,5-dioxopiperacin-1-il}-N-isopropiletanamida.
(2R)-N-ciclopropil-2-(2,4-difluorofenil}-2-{(3R,6R)-3-(2,3-dihidro-
1H-inden-2-il)}-6-isobutil-2,5-dioxopiperacin-1-iljetanamida.
(2R)-2-(2,4-difluorofenil)-2-{(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-
6-isobutil-2,5-dioxopiperacin-1-il]-N-metiletanamida
(2R)-2-(2,4difluorofenil)-2-[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-
6-isobutil-2,5-dioxopiperacin-1-ilfletanamida
(3R,68R)-1-[{1R)~1-(2,4-difluorofenil)-2-morfolin-4-il-2-oxoetil}-3-
(2,3-dihidro-1H-inden-2-il)-6-isobutilpiperacin-2,5-diona
(3R,8R)-1{(1R)-1-(2,4-difluorofenil)-2-(3-hidroxiacetidin-1-il)-2-
oxoetil]-3-(2,3-dihidro-1H-inden-2-il)-8-isobutilpiperacin-2,5-diona
(3R,8R)-1-[(1R)-2-acetidin-1-il-1-(2,4-difluorofenil)-2-oxoetil}-3-
(2l.3—dihidro-1 H-inden-2-il)-8-isobutilpiperacin-2,5-diona

\



10

16

20

23 \\(Z\

(2R)-2-(2,4-difluorofenil)-2-{(3R,6R)-3(2, 3-dihidro-1H-inden-2-il)-
B-isobutii-2, 5-dioxopiperacin-1-il}-N-(2-hidroxietil}-N-metiletanamida

(2R)-2-(2 4-difluorofenil)-2-[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-
6-isobutil-2, 5-dioxopiperacin-1-il]-N-metil-N-[2-(metilsulfonil)etilletanamida

(2R)-2-(2,4-difluorofenil)-2{(3R,6R)-3+2, 3-dihidro-1H-inden-2-il)-
6-isobutil-2,5-dioxopiperacin-1-ill-N-metil-N-(2,2,2-trifluoroetil)etanamida

(2R)-2-(2,4-difluorofenil)-2-[(3R,8R)-3<(2,3-dihidro-1H-inden-2-il)-
6-isobutil-2,5-dioxopiperacin-1-il]-N-metil-N-(piridin-2-iimefil)etanamida

(3R,6R)-1-{(1R)-1-(2,4-difluorofenil)-2-{4-(metilsulfonil)piperacin-
1-il]-2-oxoetif}-3-(2,3-dihidro-1H-inden-2-il)-6-isobutilpiperacin-2,5-diona

(2R)-2-(2,4-difluorofenil)-2-[(3R,68R)-3(2,3-dihidro-1H-inden-2-il)-
6-isobutil-2, 5-dioxopiperacin-1-il]-N-metoxi-N-metiletanamida

acido (2R)~(2,4-difluorofenil)[(3R,6R)-3-(2,3-dihidro-1H-inden-2-
il}-6-isobutil-2,5-dioxopiperacin-1-iljetanocico

etancato de (2R)-(2,4-difluorofenil)[(3R,68R}-3-(2,3-dihidro-1H-
inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-iljmetilo

etanoato de (2R)-(2,4-difluorofenil)[(3R,6R)-3-(2,3-dihidro-1H-
inden-2-il)-8-isobutil-2, 5-dioxopiperacin-1-iljpropilo

etanoato de (2R)-(2,4-difluorofenil)[(3R,6R)-3-(2,3-dihidro-1H-
inden-2-il)-8-isobutil-2,5-dioxopiperacin-1-il]-1-(acetiloxi)etilo

(2R)-N-(ter-butil)-2-(2,4-difluorofenil)-2-{(3R,6R)-3-(2,3-dihidro-
1H-inden-2-i)}-6-{(1R)-1-metilpropil]-2,5-dioxopiperacin-1-iljetanamida
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(2R)-N-(ter-butil)-2-(2,4-difluorofenil)-2-{(3R,6R)-3(2, 3-dihidro-
1H-inden-2-i1)-6-[(1S)-1-metilpropil]-2,5-dioxopiperacin-1-iljetanamida
(3R,6R)-1-[(1R)-1-(2,4-difluorofenil)-2-morfolin-4-il-2-oxoetil]-3-
(2,3-dihidro-1H-inden-2-i1)-8-[(1S)-1-metilpropil]piperacin-2,5-diona.
(3R,6R)-1-(1R)-1-(2,4-difluorofenil)-2-morfolin-4-il-2-oxoetil}-3-
(2,3-dihidro-1H-inden-2-il)-6-[(1R)-1-metilpropillpiperacin-2,5-diona.
(3R,6R)-1-[(1R)-1-(2,4difluorofenil)-2-(3-fluoroacetidin-1-il)-2-
oxoetil]-3-(2,3-dihidro-1H-inden-2-il)-8-isobutilpiperacin-2,5-diona.
(2R)-2-[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-8-isobutil-2,5-
dioxopiperacin-1-il}-N-isopropil-2-{5-(trifluorometil)-2-furiljetanamida.
(2S)-2-{(3R,8R)-3-(2,3-dihidro-1H-inden-2-il)}-6-isobuti-2,5-
dioxopiperacin-1-il}-N-isopropil-2-(5-metiltien-2-il)etanamida.
(2R)-2-[(3R,6R)-3~(2,3-dihidro-1 H-in.den-z-il)-B-isobutiI-Z.5-
dioxopiperacin-1-il}-N,N-dimetil-2-{5-(trifluorometil)-2-furiljetanamida.
(2R)-2-[(3R,8R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-2,5-
dioxopiperacin-1-ill-N,N-dimetil-2-(2-metil-1,3-oxazol-4-il)etanamida.
(3R,8R)-3-(2,3-dihidro-1H-inden-2-il)-8-isobuti-1-{(1R)-1-(2-metil-
1,3-oxazol-4-il)-2-morfolin-4-il-2-oxoetil|piperacin-2,5-diona.
(2S)-2-{(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-2,5-
dioxopiperacin-1-il]-N,N-dimetil-2-(5-metiitien-2-il)etanamida
(2S)-2-[(3R,6R)-3+2,3-dihidro-1H-inden-2-il)-8-isobutil-2,5-

dioxopiperacin-1-il}-2-(3-fluoro-5-metiltien-2-il)-N,N-dimetiletanamida
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(2R)-2-(1-benzofuran-5-il)-3-{(3R,6R)-3+(2,3-dihidro-1H-inden-2-
il)}-8-isobutil-2,5-dioxopiperacin-1-il]-N-isopropiletanamida.
(2R)-2-(1,2,3-benzotiadiazol-8-il)-N-(ter-butil)-2-{(3R,8R)-3-(2,3-
dihidro-1H-inden-2-il)-8-isobutil-2, 5-dioxopiperacin-1-illetanamida.
_ (2R)-2-(2,3-dihidro-1-benzofuran-5-il)-2-[(3R,6R)-3-(2,3-dihidro-
1H-inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-ill-N-isopropiletanamida.
(2R)-2-(1,3-benzodioxol-5-if)}-N-(ter-butil)}-2-[(3R,8R)-3-(2,3-
dihidro-1H-inden-2-il}-8-isobutil-2, 5-dioxopiperacin-1-illetanamida.
(2R)-2-(benzofuran-5-il)-2-[(3R,6R)-3~(2,3-dihidro-1H-inden-2-il)-
6-isobutil-2,5-dioxopiperacin-1-il-N,N-dimetiletanamida.
(2R)-2-[(3R,6R)-3~(2,3-dihidro-1H-inden-2-il)-8-isobutil-2,5-
dioxopiperacin-1-il]-N,N-dimetil-2-(2-metil-1-benzofuran-5-il)etanamida.
(2R)-2-[(3R,B8R)-3-(2,3-dihidro-1H-inden-2-il)-8-isobutil-2,5-
dioxopiperacin-1-il}-N-isopropil-2-(2-metil-1-benzofuran-5-il)etanamida.
(3R,8R)-3-(2,3-dihidro-1H-inden-2-il)-8-isobutil-1-[(1R)-1-(2-metil-
1-benzofuran-5-il)-2-morfolin-4-il-2-oxoetillpiperacin-2,5-diona.
(2R)-2-{(3R,6R)-3-(2,3-dihidro-1H-inden-2-ii)-6-isobutil-2,5-
dioxopiperacin-1-ill-2-(2-fluoro-1-benzofuran-5-il}-N,N-dimetiletanamida.
(2R)-2-[(3R,B8R)-3-(2,3-dihidro-1H-inden-2-il}-6-isobutil-2,5-
dioxopiperacin-1-il]-2-(2-fluoro-1-benzofuran-5-il)-N-isopropiletanamida.
(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-1-{(1R})-1-(2-fluoro-1-
benzofuran-5-il)-2-morfolin-4-il-2-oxoetil]-6-isobutilpiperacin-2,5-diona.
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{2R)-2-[(3R,8R)-3-(2,3-dihidro-1H-inden-2-il)-8-isobutil-2,5-
dioxopiperacin-1-il}-2-(1H-indol-6-il)-N,N-dimetiletanamida.

(2R)-2-(1-benzotien-5-il)-2-[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-
6-isobutil-2,5-dioxopiperacin-1-il}-N,N-dimetiletanamida.

La capacidad de los compuestos de férmula (l) para inhibir las
acciones de la oxitocina, puede determinarse utilizando una variedad de
procedimientos convencionales.

Asl, los compuestos de formula (I) tienen una alta afinidad por
los receptores de oxitocina en el (tero de ratas y humanos, y esto puede
determinarse utilizando un procedimiento convencional. Por ejemplo, la
afinidad poi' los receptores de oxitocina en el Gtero de la rata puede
determinarse mediante el procedimiento de Pettibone et al, Drug Development
Research 30.129-142 (1993). Los compuestos de la invencién también
exhiben alta afinidad en el receptor de la oxitocina recombinante humana en
las células de CHO y esto puede demostrarse convenientemente utilizando el
procedimiento descrito por Wyatt et al. Bioorganic & Medicinal Chemistry
Letters, 2001 (11) p 1301-1305.

Los compuestos de la invencién, por lo tanto, son dtiles en el
tratamiento o la prevencién de enfermedades y/o condiciones mediadas a
través de la accién de la oxitocina. Los ejemplos de tales enfermedades y/o
condiciones incluyen trabajo de parte a pretérmino, dismenorea y

endometriosis.

QD
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Los compuestos también pueden ser Utiles para retrasar el
trabajo de parto antes de una seccién cesarea opcional o la transferencia del
paciente a un centro de cuidado superior. Los compuestos de la invencion
también pueden ser utiles para mejorar las proporciones de fertilidad en los
animales, por ejemplo, animales de granja.

Por lo tanto, la invencién proporciona el uso de un compuesto de
féormula (l) y/o sales fisioldgicamente aceptables, para utilizarse en terapia y
en uso particular como una medicina para antagonizar los efectos de la
oxitocina con el receptor de la oxitocina.

La invencién también proporciona el uso de un compuesto de
formula (I) y/o una sal fisioldgicamente aceptable del mismo para la
manufactura de un medicamento para antagonizar los efectos de la oxitocina
sobre el receptor de la oxitocina.

De acuerdo a un aspecto adicional, la invencion también
proporciona un método para antagonizar los efectos de la oxitocina sobre el
receptor de la oxitocina, que comprende administrar a un paciente en
necesidad del mismo una cantidad antagonista de un compuesto de férmula
() y/o una sal fisiolégicamente aceptable del mismo.

Se apreciard por aquellos con experiencia en la técnica, que la
referencia en la presente al tratamiento, se extiende a la profilaxis, asl como al
tratamiento de enfermedades o sintomas establecidos.

Se apreciard ademas, que la cantidad de un compuesto de la

invencién, requerida para utilizarse en’el tratamiento, variaré con la naturaleza
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de la condicidn siendo tratada, la ruta de administracion y la edad y la
condicién del paciente, y finalmente sera a discrecién del médico que atiende.
En general, sin embargo, las dosis empleadas para el tratamiento de un
humano adulto, estarén tipicamente, en el intervalo de 2 a 800 mg por dla,
dependiendo de la ruta de administracién.

Asl, para la administracién parenteral, una dosis diaria estar
tipicamente, en el intervalo de 2 a 50 mg, de manera preferida de 5 a 25 mg
por dia. Para la administracién oral, una dosis diaria estaré tipicamente en el
intervalo de 10 a 800 mg, por ejemplo de 20 a 150 mg por dla.

La dosis deseada puede presentarse de manera conveniente en
una sola dosis o como dosis divididas administradas a intervalos apropiados,
por ejemplo, como dos, tres, cuatro o mas subdosis por dia.

Mientras que es posible que, para utilizarse en terapia, un
compuesto de la invencién pueda administrarse como el compuesto quimico
sin procesar, es preferible presentar el ingrediente activo como una
formulacién farmacéutica.

Por lo tanto, la invencién proporciona ademas, una formulacién
farmacéutica que comprende un compuesto de férmula (I) o una sal
farmacéuticamente aceptable o ésteres ldbiles metabdlicamente no tdxicos del
mismo, junto con uno o méas portadores farmacéuticamente aceptables del
mismo y, opcionalmente, otros ingredientes terapéuticos y/o profilacticos. Los

portadores deben ser “aceptables” en el sentido que sean compatibles con
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otros ingredientes de la formulacion y no daflinos para el receptor de los
mismos.

Las composiciones de la invencién incluyen aquéllas en una
forma especialmente formulada para la administracién oral, bucal, parenteral,
por inhalacién o insuflado, por implante o rectal.

Las tabletas y céapsulas para la administracion oral pueden
contener excipientes convencionales tales como agentes aglutinantes, por
ejemplo, jarabe, acacia, gelatina, sorbitol, tragacanto, mucilago de almidén o
polivinilpirrolidona; rellenos, por ejemplo, lactosa, azlcar, celulosa
microcristalina, almidén de maiz, fosfato de calcio 0 sorbitol; lubricantes, por
ejemplo, estearato de magnesio, acido estedrico, talco, polietilenglicol o sllice;
desintegrantes, por ejemplo, almidén de papa o glicolato aimidén de sodio, o
agentes humectantes tales como lauril sulfato de sodio. Las tabletas pueden
recubrirse de acuerdo con métodos bien conocidos en la técnica. Las
preparaciones orales liquidas pueden estar en la forma de, por ejemplo,
suspensiones, soluciones, emulsiones acuocsas u oleosas, jarabes o elixires o
pueden presentarse como un producto seco para la constitucion con agua u
otro vehiculo adecuado antes del uso. Tales preparaciones liquidas pueden
contener aditivos convencionales tales como agentes de suspension, por
ejemplo, jarabe de sorbitol, metil celulosa, jarabe de glucosa/azucar, gelatina,
hidroxiefilcelulosa, carboximetil celulosa, gel de esiearato de aluminio o
grasas comestibles hidrogenadas; agentes emulsificantes, por ejemplo,

lecitina, monooleato de sorbitdn o acacia; vehlculos no acuosos (los cuales
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incluyen aceites comestibles), por ejemplo, aceite de almendra, aceite de coco
fraccionado, ésteres oleosos, propilenglicol o alcohol etilico; solubilizantes
tales como tensioactivos, por ejemplo polisorbatos u otros agentes tales como
ciclodextrinas; y preservativos, por ejemplo, p-hidroxibenzoatos de metilo o
propilo o 4cido ascdrbico. Las composiciones también pueden formularse
como supositorios, por ejemplo, que contienen bases convencionales para
supositorio tales como manteca de cacao u otros glicéridos.

Para la administracién bucal, la compaosicion puede tomar la
forma de tabletas o pastillas formuladas de manera convencional.

La composicién de acuerdo con la invencidon puede formularse
para la administracién parenteral mediante inyeccién o infusion continua. Las
formulaciones para inyeccion pueden presentarse en forma de dosificacion
unitaria en ampolias, o en recipientes de multiples dosis con un preservativo
agregado. Las composiciones oueden tomar formas tales como
suspensiones, soluciones o emulsiones en vehlculos oleosos o acuosos, y
pueden contener agentes de formulacién tales como agentes de suspension,
estabilizantes y/o de dispersién. De manera alterna, el ingrediente activo
puede estar en forma de polvo para la constitucion con un vehiculo adecuado,
por ejemplo, agua estéril, libre de pirbgenos, antes del uso.

Las composiciones de acuerdo con la invencién pueden contener
entre 0.1-89% del ingrediente activo, de manera conveniente de 30-95% para

tabletas y cdpsulas, y 3-50% para preparaciones liquidas.
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Los compuestos de férmula (1), en donde R4 es el grupo NRsRs,
puede prepararse mediante ciclizacioén del compuesto de férmula (lI) -
7
" H/c\N)\n,NRsRe
Rq4NH /J\O
CORi2 Ry
(

en donde R;, Rz y R, tienen los significados definidos en la
férmula (1), Ry4 es hidrégeno y Rz s un grupo alquilo .de C1 (por ejemplo
metilo), en un solvente adecuado tal como un alcanol, por ejemplo, metanol
ylo 2,22-trifluoroetanol, dioxano o una mezcla de los mismos o un
hidrocarburo, por ejemplo, diclorometano.

El compuesto de formula (ll), en donde Ry es hidrégeno es
preparado de manera conveniente in situ tratando un compuesto de férmula
(), en donde R; es un grupo protector l&bil de nitrbgeno acido y Ri2 es
hidrégeno o alquilo de Ci.3, con un acido en un solvente adecuado, seguido
por el tratamiento con un &cido hidrohalirico y metanol si Ry2 en la materia
prima es hidrégeno, y a continuacion, la adicién de una base adecuada, por
ejemplo {rietilamina o mediante el tratamiento de un compuesto -de férmula (11),
en donde Ri; es un grupo protector de nitl:dgeno hidrolizable y Ry2 es alquilo

de Ci3 en un solvente adecuado tal como metanol o 2,2,2-trifluoroetanol con
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hidrégeno en la presencia de un catalizador adecuado, por ejemplo, paltadio o
carbono.

Los ejemplos de los grupos protectores de nitrdbgeno Ry
adecuados, incluyen alcoxicarbonilo, por ejemplo t-butiloxicarbonilo o un grupo
benciloxicarbonilo sustituido opcionalmente. Cuando Riz es alquilo de Cy3, es
de manera conveniente etiio o0 de manera mas particular metilo. Los ejemplos
de acidos adecuados incluyen acidos minerales, tales como acidos
hidrohaluricos, por ejemplo, acido clorhidrico o acidos organicos tales como
acido trifluoroacético. La reaccion es lievada a cabo de manera conveniente

en un solvente tal como 1,4-dioxano o un alcanol, por ejemplo, metanol o una

. mezcla de los mismos, 0 halohidrocarbono, por ejemplo, diclorometano.

Los compuestos de férmuia (Il), pueden prepararse mediante la

reaccion del anhidrido mezclado (ilI)

Res - CO2C0R3
)
en donde R; y Ry, tienen los significados definidos anteriormente y en donde

Ry3 s una cadena del alquilo de Ci lineal o ramificada, un grupo fenilo

sustituido opcionalmente o bencilo, con la amina (IV)
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(V)

en donde Rz, Ry, Rs Y Rg tienen los significados definidos anteriormente, y R12
es hidrdgeno.

La reaccién es, de manera preferida, llevada a cabo en un
solvente aprético tal como un éter, por ejemplo, tetrahidrofurano o una amida
terciaria tal como N.N-dimetiiformamida o una mezcla de los mismos. Los
compuestos de formula (lll) pueden prepararse mediante el tratamiento del

aminoacido N protegido (V)

R
T\CI:H—co,H
NHR;{

)

en donde R; y Ry; tienen los significados definidos anteriormente con el
haloformiato correspondiente (VI; R1sCO2X, en donde Rgs tiene el significado
definido en la férmula (l1l), y X es halégeno, por ejemplo, cloro o bromo), en la
presencia de una amina orgénica terciaria adecuada, por ejemplo
N-metilmorfolina y un solvente aprético, por ejemplo, un éter tal como

tetrahidrofurano o un hidrocarbono, por ejemplo tolueno.
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La amina (IV), en donde Rs es hidrégeno, puede prepararse
tratando el aminoacido (VIl)

R1202CCH(R2)NH2
(Vi)
en donde R; tiene los significados definidos anteriormente y Ry2 es hidrégeno
con el aldehldo (ViIl; R;CHO, en donde R, tiene el significado definido en la
formula (I)) en un solvente adecuado tal como un alcanol, por ejemplo,
metanol, seguido por la reaccién con el isonitrilo (IX; RgN = C, en donde Rs
tiene los significados definidos en la fdrmula |, diferente de hidrégeno). De
manera altema, los compuestos de férmula (ll), en donde R4, R2 ¥ Rj tienen
los significados proporcionados en la formula (I) y R11 e& un grupo protector de
nitrégeno y Rjs es un grupo protector de carboxilo, pueden prepararse
mediante la reaccién del derivado de aminoécido (VIl), en donde R tiene el
significado dado en la férmula (l), y Rs2 es un grupo protector de carboxilo con
el aidehldo (VIl), en donde R; tiene el significado dado en la formula (I) en un
solvente tal como un alcanol, por ejemplo, metanol o 2,2,2-trifluoroetanol
seguido por una adicién secuencial del aminoacido (V), en donde R; tiene los
significados dados en la férmula (l) y R14 en un grupo protector de carboxilo y
el isonitrilo (IX), en donde Rg tiene los significados proporcionados en la

férmula (1).
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Los compuestos de la féormula (ll), en donde Rs2 es un grupo
alquilo de C,3, también puede prepararse mediante la reaccion del acido

carboxilico (X) o un derivado activado del mismo

R

R ?ﬁc\N/l\

CO,H
NHR,4 Rz
CO2R¢2

X)

en donde R, Rz, Rs ¥y Ry, tienen los significados definidos anteriormente y R12
es un grupo alquilo de Cy.3, con la amina NHRsRs, en donde Rs y Rs tienen los
significados definidos en la férmula (I). Los ejemplos de un derivado activado
adecuado del 4cido carboxflico (X), incluyen aquéllos cominmente utilizados
en la sintesis peptidica, por ejemplo, aquél derivado de la reaccion de
hexafluorofosfato de benzotriazol-1-iloxitri-pimolidinofosfonio en la presencia
de una amina tal como disopropiletilamina.

El &cido carboxllico (X) puede prepararse a partir del compuesto
de férmula (ll) correspondiente, en donde Rs representa hidrogeno y Rs
representa el 2-hidroxifenilo mediante la reaccién con carbonildiimidazol o
tiocarbonildimidazol en un solvente adecuado tal como diclorometano y la
subsiguiente reaccién del producto asl formado con acetona acuosa.

Los compuestos de férmula (ll), en donde Rg representa 2-

hidroxifenilo, son preparados de manera conveniente mediante hidrogendlisis
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catalltica (por ejemplo, Pd/H.) del compuesto correspondiente, en donde Rg es
un grupo 2-beniloxifenilo.

En un aspecto adicional de la invencién, los compuestos de
fébrmula (1) como se definieron anteriormente, pueden convertirse en otros
compuestos de formula (I). Asi, los compuestos de formula (1), en donde R4
es hidroxilo, pueden prepararse a partir de un compuesto de férmula (1), en
donde R, es el grupo NRsRs ¥ Rs es hidrégeno, Rg es 2-hidroxifenilo mediante
la reaccién con carbonildiimidazol o tiocarbonildiimidazol en un soivente
adecuado, tal como diclorometano y la reaccién posterior el producto asi
formado con acetona acuosa.

Los compuestos de férmula (I), en donde Rs es hidrogeno y Re
es 2-hidroxifenilo, pueden prepararse a partir del compuesto de férmula (I)
correspondiente, en donde Rs es un grupo 2-beniloxifenilo, mediante la
hidrogendlisis utilizando hidrégeno y un catalizador de paladio.

Los compuestos de férmula (I), en donde R4 es el grupo NRsRe,
pueden prepararse mediante la reaccién del compuesto de férmula (I), en
donde R4 es hidroxilo o un derivado activado de los mismos con el amino
NHR;Rs, en donde Rs y Re tienen los significados definidos en la férmula (1)
bajo las condiciones estindar para la preparacion de amidas a partir de un
Acido carboxilico y una amina tal como NHRsRs.

Asl, las amidas pueden prepararse mediante el tratamiento del

compuesto de formula (I), en donde R4 es hidroxilo con un agente activante tal

_ como BOP (hexafluorofosfato de benzotriazol-1-iloxi-
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tris(dimetilamino)fosfonio), TBTU (tetrafluoroborato de 2-(1H-benzotriazol-1-il)-
1,1,3,3-tetrametiluronio), BOP-C1 (cloruro bis(2-oxo-3-oxazolidinil)fosfinico) o
cloruro de oxalio en un solvente aprdtico, tal como diclorometano
opcionaimente en la presencia de una amina terciaria tal como trietilamina y la
subsiguiente reaccién qlel producto asi formado con la amina NHRsRs.

De manera altema, los compuestos de férmula (I), en donde Ry
es el grupo NRsRg, pueden prepararse mediante la reaccion de un compuesto
de férmula (I), en donde Rs es hidrégeno y Rs es 2-hidroxifenilo con
carbonildiimidazol o tiocarbonildiimidazol en un solvente adecuado tal como
diclorometano y subsiguiente reaccion del producto asi formado con la amina
NHRsRe.

Los compuestos de férmula (1), en donde R4 es Oalquilo de Ci4
(sustituido opcionalmente con alquilcarboniloxi de Ci4), pueden prepararse

mediante la reaccién del acido carboxilico correspondiente (R4 es OH) o un

derivado activado de los mismos con el alcohol apropiado (R4OH) o haluro de

alquilo (haluro R,) bajo condiciones estandar para la preparacion de tales
ésteres. Los derivados activados adecuados incluyen los haluros acidos,
anhidridos mezclados, aquéllos formados con reactivos de acoplamiento
utilizados cominmente en la sintesis peptidica, por ejempilo,
carbonildiimidazol y sales basicas del acido, por ejemplo, sales de metales
alcalinos.

Los compuestos de férmula (IV), pueden convertirse en otros

compuestos de férmula (IV), utilizando los procedimientos estandar. Asl, el
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compuesto de fobrmula (IV), en donde Rs es hidrégeno y Rs es 2-
benciloxifenilo, pueden convertirse en otros compuestos de férmula (IV), en
donde Rs y Rg tienen otros significados como se define en la formula (1),
utilizando los mismos procedimientos como se describié anteriormente para
llevar a cabo las reacciones analogas en los compuestos de formuia (l).

Los compuestos de férmula (1), en donde la estereoquimica de
cualquiera de los sustituyentes Ry, Rz y R; es como se muestra en la formula
(1a), pueden prepararse a partir de los isdémeros Unicos correspondientes de
los intermediarios (lll), (IV) y (VIl) y/o las varias mezclas isoméricas pueden
ser separadas mediante procedimientos convencionales.

Los intermediarios (V), (VI), (VII}, (VIIl) y {IX) son compuestos
conocidos, que pueden prepararse mediante métodos analogos a aquélios
conocidos para la preparacion de los compuestos estructuraimente
relacionados.

Los compuestos del grupo de la formula (1), en donde R4 es OH,
pueden prepararse mediante la ciclizacién de un compuesto correspondiente
de férmula (Il) bajo las condiciones descritas anteriormente para [a
preparacion de los compuestos de formula (1).

Las sales fisiolégicamente aceptables de un compuesto de
férmula (1), en donde R4 es OH o uno de los grupos R, Rz, Ry 0 NR4R;5 tienen
un centro &cido o basico que puede prepararse mediante el tratamiento de la
base o acido con el 4cido o la base fisiolégicamente aceptables requeridos, y

esta reacciébn es de manera conveniente, llevada a cabo en un solvente para
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el compuesto de formula (l). Los derivados fisiologicamente aceptables de un
compuesto de formula (l), pueden prepararse a partir de un intermediario
apropiado correspondiente a la férmula (ll), utiizando el procedimiento
descrito anteriormente para la preparacion de compuestos de férmula () o
directamente a partir de los compuestos de formula (I}, mediante
procedimientos convencionales para la preparacion de tales derivados. Asl,
los ésteres metabdlicamente labiles pueden prepararse mediante |la
esterificacién del grupo carboxilo o hidroxilo libre utilizando técnicas de
esterificacion estandar.

Los siguientes ejemplos son ilustrativos, pero no limitantes de las

modalidades de la presente invencion.

Métodos generales de purificacién v analiticos

Se lievd a cabo la HPLC analitica en una columna
SupelcosilLCABZ+PLUS (3.3 cm x 4.6 mm DI), eluyendo con HCO.H al 0.1%
y acetato de amonio 0.01 M en agua (solvente A) y HCOzH al 0.05% agua al
5% en acetonitrilo (solvente B), utilizando el siguiente gradiente de elucion 0-
0.7 minutos 0% de B, 0.7-4. 2 minutos 0%-100% de B, 4.2-5.3 minutos 100%
de B, 5.3-5.5 minutos 0% de B a una velocidad de flujo de 3 mi/minuto. El
espectro de masas (MS, por su siglas en inglés) se registrd en un
espectrometro de Plataforma Fisons VG, utilizando los modos de electrofrocio
positivo [(ES+ve para proporcionar iones moleculares MH+ y M(NH,)"] o

electrorrocio negativo [(ES-ve para proporcionar el ion molecular (M-H)] en un
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espectrémetro de masas Micromass serie 2 o Waters ZQ. El espectro de 'H
RMN se registrd utilizando un espectrometro Bruker DPX 400MHz utilizando
tetrametilsilano como el estandar extemo. La cromatografla Biotage™ se
refiere a la purificacion llevada a cabo utilizando el equipo vendido por Dyax
Corporation (ya sea Flash 40i o Flash 150i) y cartuchos preempacados con
KPSil. Autoprep dirigido por masa se refiere a los métodos en donde el
material se purificé mediante cromatografia liquida de alto rendimiento en una
columna HPLCABZ+ de 5um (5 cm x 10 mm d. i.) con HCOzH al 0.1% en
aguay MeCN al 95%, 5% de agua (HCO:H al 0.5%) utilizando una elusion de
gradiente a una velocidad de fiujo de 8 ml/minutos™. El recolector de las
fracciones Gilson 202 se activdé mediante un Espectrometro de Masas de
Plataforma VG para detectar la masa de interés.

Los vidrios porosos hidrofébicos se refieren a los tubos de
filtracion vendidos por Whatman. SPE (Extraccién en fase sdlida) se refiere al
uso de los cartuchos vendidos por International Sorbent Technology Ltd. TLC
(cromatografla en capa fina) se refiere al uso de placas de TLC vendidas por
Merck, recubiertas con gel de sllice 60 Fas. Oasis™ se refiere a los
Cartuchos de Extraccion HLB Waters® Oasis™, vendidos por Waters

Corporation®.
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MET D 1
EJEMPLO 1

dioxopiperacin-1-i]-N-isopropiletanamida

A una solucién de clorhidrato del éster metilico de (D)-leucina
(300 mg) en metanol (4 ml), se agregd trietilamina (230 pl) y 4-
fluorobenzaldehfdo (177 pul). La mezcla se agité durante 2.5 horas antes de
agregar secuenciaimente acido (2R)-[(ter-butoxicarbonil)amino](2,3-dihidro-
1H-inden-2-il)etanoico (481 mg) e isocianuro de isopropilo (225 pl). Después
de agitar durante 16 horas, el solvente se removié in vacuo y el residuo se
disolvi6 en clorofomo. Esta solucion se lavé con una solucibn acuosa
saturada de carbonato de sodio (x2), acido citrico acuoso (0.5 M, x2) y
salmuera (x1), se secd sobre sulfato de magnesio y se evaporé in vacuo. El
residuo se disolvid en diclorometano (2 ml) y acido trifluoroacético (5 ml), y se
agitd durante 3 horas a temperatura ambiente. Después de este tiempo, el
solvente se removid in vacuo y el residuo se coevaporé con tolueno (x3) y
ciclohexano/éter {1:1, x2). El residuo se tratd con una solucién de trietilamina
en dioxano (solucidn al 2%, 10 ml) y se dejé agitar durante la noche. Después
de este tiempo, el dioxano se removié in vacuo y el residuo se disolvié en
acetato de etilo. La solucién se lavd con una solucién de écido clitrico (0.5 M,
x2), solucién de bicarbonato de sodio acuoso saturado (x1) y salmuera (x1).

Los licores se secaron a continuaciéon sobre sulfato de magnesio e in vacuo, y



10

16

20

42

a continuacidon fueron coevaporados con ciclohexano:éter (1:1, x2). Este

material crudo se purificd mediante Biotage™ (90 g, silice), eluyendo con

tolueno:acetato de etilo:ciclohexano (5:3:2) con ftrietilamina al 5% para

HPLC Rt = 3.42 minutos; m/z [M+H]"= 480.

H RMN (CDCly) & 7.44 (m, 2H), 7.22 (m, 2H), 7.18 (m, 2H), 7.11
{t, 2H), 6.50 (d, 1H), 5.80 (d, 1H), 5.11 (s, 1H), 4.10 (m, 1H), 3.96 (m, 2H),
3.16 (dd, 1H), 3.07 (d, 1H), 2.91 (m, 1H), 2.77 (m, 1H), 1.84 (m, 1H), 1.73 (m,
1H), 1.42 (m, 1H), 1.13 (d, 3H), 1.12 (d, 3H), 0.84 (d, 3H), 0.79 (d, 3H).

Preparado de manera similar.

EJEMPLO 2

HPLC Rt = 3.27 minutos; m/z [M+H]'= 575.

(CDCls) 5 7.3 (d, 2H), 7.2 (m, 2H), 7.15 (m, 2H), 6.9 (d, 2H), 6.1
(d, 1H), 5.5 (s, 1H), 5.15 (s, 1H), 3.95 (m, 2H), 3.9 (m, 1H), 3.8 (m, 2H), 3.15
(m, 1H), 3.1 (m, 2H), 3.0 (m, 2H), 2.9 (m, 1H), 2.75 (m, 1H), 2.0 (m, 2H), 1.75
(m, 1H), 1.85 (m, 3H), 1.45 (m, 1H), 1.3 (s, 9H), 0.8 (d, 3H), 0.7 (d, 3H).
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EJEMPLO 3

dlioxoplperacin-1-il}-2-{2-fluoro-4-morfolin-4-iifenil)-N-lsopropiletanamida

5 HPLC Rt = 3.34 minutos; m/z [M+H]" = 565
H RMN (CDCls) 5 7.52 (t, 1H), 7.22-7.11 (m, 4H), 7.04 (s amplio,
1H), 6.66 (dd, 1H), 6.56 (dd,1H), 5.07 (s,1H), 4.19-4.08 (m, 2H), 3.98 (dd,1H),
3.86-3.81 (4H, m), 3.21-2.91 (m, 8H), 2.80-2.73 (m, 1H), 1.96-1.86 (m, 1H),
1.72-1.61 (m, 1H), 1.51-1.40 (m, 1H), 1.19 (d, 3H), 1.16 (d, 3H), 1.08 (d, 3H),
10  0.92(t, 3H).

METODO 2

EJEMPLO 4

15 1-il]-2{4-fluorofenil-N-{2,2 2-frifluoroetilletanamida

2R)-2-{[{1R,S)-2 benciloxl}fenillamino}-1-{4-fluorofenil)-2-

illetanoillamino}-4-metilpentanoato de metilo

20
Una mezcla de 4-fluocrobenzaldehido (1.2 g), clorhidrato del éster
metilico de (D)-leucina (1.7 g), trietilamina y metanol (56 ml), se agité a

temperatura ambiente durante 3 horas. Se agregaron a continuacién
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secuencialmente isocianuro de 2-benciloxifenilo (2.0 g) y N-ter-butoxicarbonil-
(D)-indanil glicina (2.77 g). Después de 40 horas, la mezcla de reaccién se
reparti6 entre écido clorhidrico 2M y acetato de etilo. La capa organica
separada se lavé con una solucién de bicarbonato de sodio acuoso saturado y
salmuera, se secOd sobre sulfato de magnesio y se evapord in vacuo. El
material crudo resultante se purific6 mediante cromatografila en columna
(eluyendo con 0.5% y 0.2% de metanol/diclorometano), para proporcionar el
(2R)-2HI(1R,S)-2{12(benciloxi)fenillamino}-1-(4-fluorofenil)-2-oxoetil][(2R)-2-
[(ter-butoxicarbonil)amino]}-2-(2,3-dihidro-1H-inden-2-ii)etanoillamino}-4-
metilpentanoato de metilo (4.3 g).

HPLC Rt = 4.34 minutos, m/z [M+H]" = 752

N-{(1R,S)-1-{4-fluorofenil)-2{(2-hidroxifenillamino]-2-oxoetil}-D-leucinato

de metilo

Una mezcla de (2R)-2<{[(1R,S)-2-{[2-(benciloxi)feniljamino}-1-(4-
fluorofenil)-2-oxoetill[(2R)-2-[(ter-butoxicarbonil)amino]-2-(2,3-dihidro-1H-
inden-2-if)etanoillamino}4-metilpentanoato de metilo (560 mg), paladio sobre
carbono (70 mg) y etanol (15 ml), se agitdé bajo una atmésfera de hidrégeno
durante 5§ horas. La mezcla se filtr a través de Celite y el filtrado se evapord

in vacuo. El producto crudo se purific6 mediante cromatografia en columna

(silice), eluyendo con acetato de etilo:ciclohexano (10% al 15%), para
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proporcionar el N-[(2R)-2-{(ter-butoxicarbonil)amino}-2-(2,3-dihidro-1H-inden-
2-il)etanoil}-N-{(1R,S)-1-(4-fluorofenil)-2-[(2-hidroxifenil)amino}-2-oxoetit}-D-
leucinato de metilo.

HPLC Rt = 4.068 minutos, m/z [M+H]" = 662

H)etanolill{1R}-1{metoxicarbonil}-3-metilbutilamino}4-fluorofenil)-

Se agmqé carbonildiimidazol (558 mg) a una solucién de N-
[(2R)-2-{(ter-butoxicarbonif)amino}-2<(2, 3-dihidro-1H-inden-2-il)etanoil]-N-
{(1R,S)-1<{4-fluorofenil)-2-[(2-hidroxifenil)amino]-2-oxoetil}-D-leucinato de
metilo (2.0 g) en diclorometano (20 ml), y la mezcla resultante se agité a
temperatura ambiente durante 24 horas. A continuacién, la reaccidn se
concentrd hasta sequedad, se disolvié en una mezcla de acetona:agua (60
mi:40 ml), y se agitd durante 17 horas a temperatura ambiente. A
continuacién, la solucién se repartié6 entre acido clorhldrico acuoso 2M y
acetato de etilo. La capa orgdnica separada se lavd con una solucién de
bicarbonato de sodio acuoso saturado y salmuera antes de secarse sobre
sulfato de magnesio y evaporarse in vacuo. La mitad del material se tomé
para utilizarse crudo en un experimento adicional. La segunda mitad se
purificd mediante Biotage™ (sllice, 80 g) eluyendo con

metanol:diclorometano:amoniaco (1:98.5:0.5 a 2.5:86.5:1). La evaporacién de
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las fracciones apropiadas proporciond el &cido (2R){[(2R)-2-[(ter-
butoxicarbonil)aminc}-2-(2,3-dihidro-1H-inden-2-il)etanoil][(1R)-1-(metoxi-
carbonil)-3-metilbutiljJamino}(4-fluorofenil)etanoico, (173 mg).

HPLC Rt = 3.91 minutos, m/z [M+H]" = 571.

14l1-2-{4-fluorofenii)-N-(2,2,2-triflucroetilletanamida

Una solucién del acido (2R)<{[(2R)-2-[(ter-butoxicarbonil)amino]-
2-(2,3-dihidro-1H-inden-2-il)etancil}[(1R)-1-(metoxicarbonil)-3-
metilbutiflamino)}(4-fluorofenil)etanoico (73 mg) en N,N-dimetilformamida (2 mi)
se tratd secuencialimente con diisopropiletilamina (51 pl), fésforo (1-hidroxi-1H-
benzotriazolato-O)tri-1-pirrolidinil-(T-4)-hexafluorofosfato (80 mg) y a
continuacién después de 2 minutos, 2,2,2-triflucroetiiamina (25 pl). Esta
mezcla de reaccién se agitd durante 2 horas antes de ser repartida entre acido

clorhidrico acuoso 2M y acetato de etilo. La capa orgénica se lavé con

_solucién acuosa saturada de bicarbonato de sodio y salmuera antes de ser

secada sobre sulfato de magnesio y se evapord in vacuo. El residuo se
disolvi6 en cloruro de hidrégeno 4M en dioxano, y se agitd durante 7 horas a
temperatura ambiente. El reactivo se removi6 in vacuo y el residuo se reparti6
entre acetato de etilo y solucién de bicarbonato de sodio acuoso saturado. La
fraccion orgéanica separada se lavd con salmuera antes de ser secada sobre

sulfato de magnesio y se evapord in vacuo. El material crudo se purifico
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mediante cromatografla en columna (sllice) eluyendo con

metanol:diclorometano (1% al 3%) para proporcionar la {{2R)-2-[(3R,6R)-3-

(2,2, 2-trifluoroetil)etanamida {10 mg).
HPLC Rt = 3.4 minutos, m/z [M+H]* = 520

'H RMN (CDCh) 8 7.42 (m, 2H), 7.34 (d, 1H), 7.20-7.10 (m, 6H),
6.61 (t, 1H), 5.28 (s, 1H), 4.08-3.98 (m, 3H), 3.88 (m, 1H), 3.14 (dd, 1H), 3.02
(m, 2H), 2.95-2.77 (m, 2H), 1.88-1.70 (m, 2H), 1.40 (ddd, 1H), 0.85 (d, 3H),
0.79 (d, 3H).

Los siguientes compuestos se prepararon en una manera similar.

EJEMPLO 5

dioxopiperacin-1-il]-N.N-dimetiletanamida

HPLC Rt = 3.37minutos, m/z [M+H]* = 466

"H RMN (CDCly); 5 7.47-7.40 (m, 2H), 7.25-7.12 (m, 6H), 6.50 (d,
1H), 6.47 (s, 1H), 4.15 (dd, 1H), 3.98 (dd, 1H), 3.21-3.01 (m, 3H), 2.99 (s, 3H),
2.92-2.73 (m, 2H), 2.83 (m, 3H), 1.58-1.49 (m, 1H), 1.42 (dt, 1H), 0.66-0.57
(m, 1H), 0.62 (d, 3H), 0.40 (d, 3H).
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EJEMPL 6

dioxopiperacin-1-ll]-morfolinamida

HPLC Rt = 3,32 minutos, m/z [M+H]"= 508

'H RMN (CDCly); & 7.44-7.39 (m, 2H), 7.26-7.12 {m, 6H), 6.87 (d,
1H), 6.51 (s, 1H), 4.12 (dd, 1H), 4.00 (dd, 1H), 3.73-3.62 (m, 3H), 3.60-3.54
(m, 2H), 3.37 (m, 1H), 3.23 {(m, 1H), 3.20-3.02 (m, 4H), 2.91-2.75 (m, 2H),
1.80-1.50 (m, 1H), 1.45 (dt, 1H), 0.63 (d, 3H), 0.62-0.55 (m, 1H), 0.42 (d, 3H).

El 2-fluoro-4-(morfolino)-benzaldehido utilizado en esta sintesis

se preparé mediante el siguiente procedimiento.
2-Fluoro-4-{morfolino)-benzonitrilo

Una solucién 2,4-diflucrobenzonitrilo (6.03 g, 43.35 mmoles) y
morfolina (8.3 ml, 95.17 mmoles) en tetrahidrofurano (27 ml), se agité a
temperatura ambiente durante 24 horas. La mezcla se evaporé y el sélido
blanco se purific6 mediante una columna Biotage™ (80 g, silice), eluyendo
con ciclohexano:acetato de etilo: (4:1). para proporcionar el 2-fluoro-4-
(morfolino)-benzonitrilo como un sdlido blanco (5.81 g, 65%).

HPLC Rt = 2.83 minutos; m/z [M+H]" = 207.
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2-Fluo morfolino)-benzaldehido

A una solucién de 2-fluoro-4-(morfolino)-benzonitrilo (2.82 g, 13.7
mmoles) en tetrahidrofurano (27 ml), bajo una atmésfera de nitrégeno, se
agregé gota a gota una solucién 1.5 M de DIBAL-H en tol_ueno (18.3 ml, 27.3
mmoles) durante 13 minutos, y la mezcla resultante se agitd durante 23.5
horas a temperatura ambiente. La mezcla se enfrid a -50°C, y el exceso de
DIBAL-H se elimind mediante la adicidn cuidadosa de metanol (27 ml). La
mezcla se agitd a continuacion a temperatura ambiente durante 10 minutos,
se agregd cloruro de amonio saturado (27 ml) y la mezcla resultante se agitd a
temperatura ambiente durante 40 minutos, y a continuacién se evaporé bajo
presidon reducida hasta un sélido amarillo. Este sélido se repartié entre
diclorometano (120 ml) y agua (120 ml), se agregd carbonato de potasio
sdlido hasta que la fase acuosa tuvo pH 10. Las fases se separaron via un
vidrio poroso hidrofébico, y la fase organica se evapord y el residuo se purificd
mediante una columna Biotage™ (40 g, sflice)) eluyendo con
ciclohexano:acetato de etilo (7:3), para proporcionar el 2-fluoro-4-(morfolino)-
benzaldehido (1.96 g, 68%) como un sdlido blanco.

HPLC Rt = 2. 63 minutos; m/z [M+H]'= 210.

\
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METODO 3
EJEMPLO 7

(2R)-2-{2 4-difluorofenli)-2-[{3R,6R)-3-{2 3-dihidro-1H-Inden-2-11)-6-isobutil-

A una suspension agitada de (L)-leucina (1.3 g) en metanol (100
ml) bajo una atmésfera de nitrégeno, se agregé 2 4-difluorobenzaldehido (1.42
g). Después de agitar a temperatura ambiente durante 3 dias, la suspension
se enfrié a -30°C, y se agregd una solucién de isocianuro de isopropilo (0.691
g) en metanol (5 ml). Después de 3 horas a -30°C, la reaccién se dej6
calentar a temperatura ambiente y se agité durante 20 horas adicionales. El
solvente se removié in vacuo, el residuo se purificd utilizando una columna
Biotage™ (40 g, sllice) eluyendo con ciclohexano:acetato de etilo (gradiente
d.e 8:1 a 1:1). Las fracciones requeridas se combinaron y se concentraron in
vacuo para proporcionar el N-[{1R)-1-(2,4-difluorofenil)-2-(isopropilamino)-2-
oxoetil]-L-leucinato de metilo (1.328 g).

'H RMN (CDCl3) 8 7.32 (m, 1H), 6.88 (m, 1H), 8.82 (m, 1H), .78
(m, 1H), 4.42 (s, 1H), 4.07 (m, 1H), 3.69 (s, 3H), 3.18 {1, 1H), 1.68 (m, 1H),
1.49 (t, 2H), 1.18 (d, 3H), 1.15 (d, 3H), 0.88 (d, 3H), 0.77 (d, 3H).

W
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N-[{1R}-14{2.4-difluorofenil}-2-{isopropllamino)-2-oxoetil]-lL -Jeucina

A una solucién de N-{(1R)-1-(2,4-difluorofenil)-2-(isopropilamino)-
2-oxoetil)-L-leucinato de metilo (1.32 g) en metanol (15 ml), se agregd una
solucién de hidréxido de litio (284 mg) en agua (15 ml). La reaccién se agitd
rapidamente durante 1.5 horas y a continuaciébn se evapord in vacuo. El
residuo se disolvié en agua y se neutralizé utilizando acido clorhidrico 2N. El
sélido resultante se recolectd mediante filtracién y se seco in vacuo. El filtrado
se aplico a 4 cartuchos Oasis (6 g), los cuales se eluyeron con agua (x2), y
metanol (x2). Las fracciones requeridas se combinaron y se concentraron in
vacuo para proporcionar la N-{(1R)-1-(2,4-difluorofenil)-2-(isopropilamino)-2-
oxoetil]-L-leucina (1.01 g).

HPLC Rt = 2.51 minutos; m/z [M+H]" = 343.

2,5-dloxoplperacin-1-il]-N-isoproplietanamida

A una solucion de acido (2R)-{(ter-butoxicarbonillamino](2,3-
dihidro-1H-inden-2-il)etanocico (291 mg) en tetrahidrofurano seco (5 ml) bajo
una atmésfera de nitrégeno a -20°C se agregé N-metilmorfolina (101 mg) y
una solucion de cloroformiato de isopropilo en tolueno (1.0 M, 1 mi). Después
de 10 minutos, se agregé una solucién d_e N-[(1R)-1-(2 4-difluorofenil)-2-

(isopropilamino)-2-oxoetil]-L-leucina (342 mg) en N,N-

N
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dimetilformamida/tetrahidrofurano (5 ml/10 ml), y la mezcla resultante se agité
a temperatura ambiente durante 4 horas. El solvente se removid a
continuacién in vacuo y el residuo se tratd con écido clorhidrico 4N en dioxano
(2 ml). Después de 4 horas, se agregd metanol (5 ml) a la mezcla de
reaccién, y ésta se dejé reposar durante 18 horas. El solvente se removié a
continuacion in vacuo y el residuo se purificd sobre un cartucho SPE (50 g,
sllice), eluyendo con ciclohexano/acetato de etilo (gradiente de 4:1 a acetato
de etilo puro), el cual proporcioné dos diasterebmeros como sélidos blancos
de (2R)-2-(24-difluorofenil)-2-[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-
2,5-dioxo-piperacin-1-il]-N-isopropiletanamida; (0.137 g).

HPLC Rt = 3.47 minutos, m/z [M+H]" = 498

'H RMN (CDCl,) 5 7.68 (m,1H), 7.21 (m,2H), 7.17 (m, 2H), 6.95
(m,1H), 6.89 (m,1H), 6.79 (d, 1H), 5.91 (d, 1H), 5.33 (s, 1H), 4.12 (m, 1H),
4.02 (m, 1H), 3.92 (dd, 1H), 3.16 (m, 1H), 3.05 (m, 2H), 2.90 (m, 1H), 2.78 (m,
1H), 1.85 (m, 1H), 1.79 (m, 1H), 1.49 (m, 1H), 1.17 (m, 6H), 0.88 (d, 3H), 0.82
(d, 3H).

METODO 4
EJEMPLO 8

2.5-dloxopiperacin-1-l]-N,.N-dimetiletanamida

W
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A una suspension de L-leucina (2.33 g) en metanol (200 ml) a
-30°C bajo nitrégeno, se agregd una solucién de 2 4-difluorobenzaldehido
(2.52 g) en metanol (10 ml) y una suspensién de 2-benciloxifenilisonitrilo (3.7
g) en metanol (40 ml). La reaccidn se agitd a -30°C durante 2.5 horas y a
continuacién se dejé calentar a temperatura ambiente y se agité6 durante 6
dias adicionales. EIl solvente se removié in vacuo y el residuo se pasé a
través de una columna Biotage™ (90 g), eluyendo con ciclohexano:acetato de
etilo (8:1 y 7:1) para proporcionar después de la evaporacién de las fracciones
apropiadas el N-(1R)-2{[2-(benciloxi)fenillamino}-1-(2,4-difluorofenil)-2-
oxoetil}-L-leucinato de metilo (5.06 g).

HPLC Rt = 4.0 minutos, m/z [M-H] = 495

leucinato de metilo

Una mezcla de paladio sobre carbono (10%, 300 mg), N-[(1R)-2-
{T2-(benciloxi)fenillaminc}-1-(2,4-difluorofenil)-2-oxoetil]- L-leucinato de metilo
(2.88 g) y acetato de etilo (30 ml), se agitd bajo una atmésfera de hidrégeno
durante 3 horas. La reaccién a continuacién se filtré a través de Celite, y la

almohadilla de filtracién se lavé con porciones adicionales de acetato de etilo.
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Las fracciones organicas combinadas se evaporaron para proporcionar el N-
{{1R)-1-(2,4difluorofenil)-2-{(2-hidroxifenil)amino]-2-oxoetil}-L-leucinato de
metilo (2.179 g).

HPLC Rt = 3.52 minutos, m/z [M-HJ = 405.

Una solucion de N-{(1R})-1-(2,4-difluorofenil)-2-{(2-
hidroxifenil)amino}-2-oxoetil}-L-leucinatc de metilo (203 mg) y 1,1-
tiocarbonildiimidazol (100 mg) en diclorometano (5 ml), se dej6 reposar
durante 18 horas. Se agregé agua (10 pl) a la mezcla de reaccion, y ésta se
agitdé a continuacién rdpidamente durante 30 minutos. Después de esto, se
agregaron 1H-Benzotriazolio, 1-[bis(dimetilamino)metileno]-,
tetrafiuoroborato(1-), 3-6xido (TBTU, 321 mg), y una solucién de dimetilamina
en tetrahidrofurano (0.5 ml de solucién 2M). La mezcla de reaccitn se agitd
durante 18 horas adicionales y a continuacién se pasé a través de SPE (5 g,
sllice) eluyendo con un gradiente (8:1 a 1:2 ciclohexano:acetato de etilo). Las
fracciones requeridas se combinaron y evaporaron para proporcionar el N-[1-
(2,4-difluorofenil)-2-{dimetilamino)-2-oxoetil]-L-leucinato de metilo (100 mg).

HPLC Rt = 3.16 minutos m/z [M+H]* = 343.
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A una solucibn de N-[1-(2,4-difluorofenil)-2-(dimetilamino)-2-

oxoetil]-L-leucinato de metilo (100 mg) en metanol (3 ml), se agregdé una
solucién de hidréxido de litio (15.4 mg) en agua (1 ml). Después de agitar
vigorosamente durante 4 horas, el solvente se removié in vacuo. El residuo
se diluyé con agua (10 mi), a continuacién se neutraliz6 con écido clorhidrico
2N. Esta solucion se aplicé en un cartucho Oasis™ (6 g), y se eluyd con agua
(x2) y metanol (x2). Las fracciones requeridas se combinaron y se evaporaron
para proporcionar la N-{1-(2,4-difluorofenif)}-2-(dimetilamino)-2-oxoetil]-L-
leucina (95 mg).

HPLC Rt = 2.23 minutos m/z [M+H]" = 329.

2,5-dioxopiperacin-1-[]-N,N-dimetiletanamida

A una solucibn de &acido (2R)-(ter-butoxicarbonil)amino}(2,3-
dihidro-1H-inden-2-il)etanocico (84 mg) en tetrahidrofurano seco (6 mi) a -20°C
bajo una atmésfera de nitrégeno, se agregé N-metilmorfolina (32 pl) y una
solucién de cloroformiato de isopropilo en tolueno (1.0 M, 290 pl). Después de
10 minutos, se agregd una solucion de N-[1-(2,4-difluorofenil)-2-
{dimetilamino)-2-oxoetil]-L-leucina (85 mg) en tetrahidrofurano (10 ml), y la

reaccién se dejé calentar a temperatura ambiente. Después de 20 horas, el
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solvente se removié in vacuo y el residuo se disolvié en acido clorhidrico 4N
en dioxano (4 mi). Después de 4 horas, se agregé metanol (5 ml) y la
reaccion se dejé reposar durante 18 horas adicionales. El solvente se
removié a continuacién in vacuo, y el residuo se disolvi6 en dioxano (5 mi) y a
aste se agregd frietilamina (0.5 ml). Después de 1 hora, el solvente se
removid y el residuo se aplicd a un SPE (10 g, sllice). El producto se eluyé
utilizando metanol. Se utilizé un segundo SPE para purificar adicionalmente el
material (2 g, silice), utilizando un gradiente de acetato de etilo:metanol (20:1

a 1:1), para proporcionar la (2R)-2-(2 4-difiuorofenil)}-2-[(3R,8R)-3-(2,3-dihid

HPLC Rt = 3.5 minutos, m/z [M+H]' = 484

'H RMN (CDCly) 3 7.42 (m, 1H), 7.22 (m, 2H), 7.17 (m, 2H), 7.02-
6.90 (m, 2H), 6.62 (s, 1H), 6.37 (m, 1H), 4.09 (m, 1H), 3.98 (dd, 1H), 3.20-3.02
(m, 3H), 2.99 (s, 3H), 2.87 (m, 1H), 2.85 (s, 3H), 2.74 (m, 1H), 1.55 (m, 2H),
0.70 (m, 1H), 0.67 (d, 3H), 0.41 (d, 3H).

Preparado de manera similar.

EJEMPLO 9

2-il}-6-isobutil-2,5-dioxopiperacin-1-ifjetanamida

HPLC Rt = 3.41 minutos, m/z [M+H]* = 496.
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'H RMN (CDCly) 8 7.67 (dt, 1H), 7.58 (1H, d), 7.21-7.11 (m, 4H),
6.99-6.92 (m, 1H), 6.92-6.84 (m, 1H), 6.35 (d, 1H), 5.43 (s, 1H), 3.99 (dd, 1H),
3.93 (dd, 1H), 3.17-2.71 (m, 6H), 1.88-1.70 (m, 2H), 1.48-1.38 (m, 1H), 0.86 (s,
3H), 0.81-0.74 (m, 5H), 0.51-0.45 (m, 2H).

EJEMPLO 10
(2R)-242 4-difluorofenil)-2{(3R,6R}-3{2 3-dihidro-1H-Inden-2-l1)-6-isobutii-

2,5-dioxopiperacin-141]-N,N-dimetiletanamida

(2RS)-2-{2,4-difluorofenil)-2-{(3R,6R)-3-{2,3-dIhidro-1H-Inden-2-il)-6-

Una mezcla de 2,4-difluorobenzaldehido (1.421 g), clorhidrato
del éster metilico de (D)-leucina (1.817 g), trietilamina (1.381 ml) y metanol (20
ml), se agité a temperatura ambiente durante 16 horas. A continuacién se
agregaron secuenciaimente N-ter-butoxicarbonil-(D)-indanilglicina (2.914 g) y
isocianuro de 2-benciloxi-fenilisocianuro (2.080 g). Después de 24 horas, el
solvente se removi6 bajo presion reducida y la mezcla de reaccién se tomé en
diclorometano (ca. 20 ml), y se purific6 mediante cromatografia en columna
instantdnea Biotage™ (cartuchos de 2x90 g de silice en un sistema Biotage
Quad 3 eluido con 1:9 de acetato de etilo:ciclohexano), para proporcionar el
(2R)-2-{I(1R,S)-2-{[2(benciloxi)fenillamino}-1-(2,4-difluorofenil)-2-oxoetil][(2R)-
2-{(ter-butoxicarbonil)amino]-2-(2,3-dihidro-1H-inden-2-il)etanciljamino}-4-
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metilpentanoato de metilo (5.100 g) (HPLC Rt = 4.40 minutos m/z [M+H]" =
770). Este se tomd en cloruro de hidrégeno 4M en 1,4-dioxano (20 ml), y la
mezcla se dej6 a temperatura ambiente durante 3 horas. El solvente y el
cloruro de hidrégeno se eliminaron utilizando Una cormriente de nitrégeno
durante la noche. El material crudo se tomo en metanol (80 moles), que
contiene trietilamina (10 ml). Después de 30 minutos, el metanol y el exceso
de trietilamina se removieron bajo presién reducida. El producto crudo se
purificé mediante cromatografia en columna instantanea Biotage™ (cartuchos
de 2x80g de silice sobre un sistema Biotage Quad 3 eluido con 1:2 de acetato
de etilo:ciciohexano) para proporcionar la (2RS)-2-(2 4-difluorofenil)-2-
[(3R,6R)-3{2,3-dihidro-1H-inden-2-il)-6-isobutil-2, 5-dioxopiperacin-1-il]-N-(2-

" benciloxifenil)etanamida (3.381 g).

HPLC Rt = 3.99 minutos, m/z [M+H]" = 638.

Se disolvid (2RS)-2-(2,4-difluorofenil)-2-{(3R,6R)-3-(2,3-dihidro-
1H-inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-il}-N-(2-benciloxifenif)etanamida
(3.381 g) en acetato de etilo (200 mi), y se hidrogené a presion atmosférica
sobre paladio al 10% en catalizador de carbono (0.8980 g Pd/C al 10%:agua
1:1 peso/peso) a temperatura ambiente durante cinco horas. La mezcla de

reaccion se filtrd a través de Celite, y el solvente se removi6 bajo presion
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reducida para proporcionar la (2RS)-2-(2,4-diflucrofenil)-2-[(3R,6R)-3+(2,3-
dihidro-1H-inden-2-il)-6-isobutil-2, 5-dioxopiperacin-1-il]-N-(2-hidroxifenil)-
etanamida como una espuma color crema (2.650 g).

HPLC Rt = 3.61 minutos, m/z [M-H'T = 546 ( [M+H]" no visible).

isobutil-2,5-dloxopiperacin-1-il]-etanoico

Se agité (2RS)-2+2,4-difluorofenil)-2-[(3R,6R)-3-(2,3-dihidro-1H-
inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-if]-N-(2-hidroxifenil)etanamida (2.650
g) en diclorometano (20 mi) y se agregd carbonildiimidazol (1.178 g). La
mezcla se dej6é a temperatura ambiente durante 16 horas, a continuacién el
solvente se removié bajo presién reducida. El residuo se tomo a continuacion
en 1:1 acetona:agua (v/v) (80 ml), y se dejé a temperatura ambiente durante
30 minutos. EIl volumen de acetona se removid a continuacién bajo presion
reducida, y el residuo se reparti6 entre diclorometano y 4cido clorhidrico 0.5
M. La fase organica se separd (vidrio poroso hidrofébico), y se evaporé bajo
presién reducida. El producto crudo se purificé (columna de cromatografia
instantdnea Biotage'"‘. cartuchos de 90 g de sllice eluidos con (i) 1:1 de
acetato de etilo:ciclohexano, (ii) acetato de etilo, (jii) acetato de etilo:metanol
8:1), para proporcionar el acido (2RS)-2-(2,4-difluorofenil)-2-{(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-il]-etancico como un

sélido incoloro 1.524 g, como una mezcla de epimeros.
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HPLC Rt = 3.44 y 3.58 minutos, ambos m/z [M+H"] = 457.

2.5-dioxopiperacin-1-il]-N.N-dimetiletanamida

El 4cido (2RS)-2+2,4-difluorofenil)-2-[(3R,6R)-3-(2,3-dihidro-1H-
inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-il}-etancico (0.747 g), preparado
como se describié anteriormente, se seco sobre P4O;p in vacuo durante cinco
horas, para proporcionar 0.724 g de material seco; éste se disolvid en
diclorometano anhidro:acetonitrilo (1:1 viv, 8 ml), y se tratd con trietilamina
(0.223 ml) y BOP-C1 (cloruro de Dbis(2-oxo-3-oxazolidinilo)fosfinico), se
disolvié en diclorometano anhidro:acetonitrilo (1:1 v/v, 6 mi), y se tratd con
trietlamina (0223 ml) y BOP-CL (cloruro de bis (2-oxo-3-
oxazolidinilo)fosfinico, 0.450 g), y la mezcla se sometié a sonicacién durante
ca. 1 minuto, para proporcionar una masa gelatinosa. Después de 10 minutos
a temperatura ambiente, se agregd una solucién de dimetilamina en
t-etlahidrofurano (10 ml de solucién 2M), para proporcionar una solucién clara;
ésta se dejé durante 16 horas a temperatura ambiente. Los solventes se
removieron bajo presion reducida y la mezcla se repartié entre diclorometano
y dcido clorhidrico 0.1M. La fase orgénica se separ6 (vidrio poroso
hidrofébico) y evapord bajo presién reducida. El producto crudo se purifico
mediante cromatografia instantdnea en columna (cartucho de silice de 12 g de

Biotage™, eluido con (i) 1:1 de acetato de etilo:ciclohexano, (i) acetato de



10

15

20

61 -

etilo, (iii) acetato de efilo:metanol 9:1), para proporcionar la {2R)-2-(2.4-

racin-1-il}- imetil mida como un sélido incoloro 0.285 g.
HPLC Rt = 3.43 minutos, m/z [M+H]" = 484
'H RMN (CDCly) & 7.47-7.40 (m, 1H), 7.24-7.11 (m, 4H), 7.01-
6.91 (m, 3H), 6.62 (s, 1H), 4.09 (dd, 1H), 3.98 (dd, 1H), 3.19-3.01 (m, 3H),
2.99 (3,3H), 2.92-2.75 (m, 5H), 1.64-1.51 (m, 2H), 0.76-0.68 (m, 4H), 0.43 (d,
3H).

" METODOS

EJEMPLO 11

Se suspendi6é R-indanilglicina (1.81 g) en dioxano (10 ml) y agua
(10 ml). A esto se le agregé trietilamina (1.7 ml) y N-(benciloxicarboniloxi)-
succinimida (2.54 g), y la mezcla de reaccidn se agitd rapklamente a
temperatura ambiente durante 2 dlas. La mezcla de reaccién se vertid en
agua (50 ml), y se extrajo con cloroformo (100 mi). La fase organica se lavo
con dcido clorhidrico 1N (50 ml) y agua (50 m!). Esta se secd sobre suifato de
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magnesio y el solvente se removié in vacuo para proporcionar el acido (2R)-
[(benciloxicarbonil)amino](2,3-dihidro-1H-inden-2-il)etanoico (3.06 g).

HPLC Rt = 3.35 minutos; m/z [M+H]" = 326.

'H RMN (CDCls) 8 7.40-7.29 (m, 5H), 7.21-7.11 (m, 4H), 5.28 (d,
1H), 5.11 (s, 2H), 4.57 (m, 1H), 3.14-2.79 (m, 5H).

A una solucién de clorhidrato del éster metilico de (D)-leucina
(1.45 g) en metanol (10 ml), se le agregé trietlamina (1.12 ml) y 2,4-
diflucrobenzaldehido (0.875 ml). La mezcla se agité durante 3 dias antes, se
agregaron secuencialmente el &cido (2R)-[(benciloxicarbonil)amino](2,3-
dihidro-1H-inden-2-il)etanoico (2.6 g) e isocianuro de 2-benciloxifenilo (1.76 g).
La mezcla de reaccién se dejé reposar durante 24 horas. El solvente se
removib in vacuo y el residuo se separd entre acetato de etilo (200 ml) y agua
(200 ml). La fase orgénica se lavé con salmuera. A esta solucién se le
agreg6 paladio sobre carbono (2.0 g) y acido acético (10 mi), y la mezcla de
reaccién se agité bajo una atmésfera de hidrogeno durante 2 horas. La
mezcla se filtrd a través de Celite y se lavd con agua (3x100 ml), solucién
saturada de bicarbonato de sodio, salmuera y se secd sobre sulfato de
magnesio. El solvente se evapord in vacuo. El producto crudo se purificd

mediante cromatografia en columna (sllice), eluyendo con acetato de
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efilo:ciclohexano (50% al 66%) para proporcionar la (2RS)-2-(2,4-difluorofenil)-
24(3R,8R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-il]-N-{2-
hidroxifenil)etanamida (2.0 g).

HPLC Rt = 3.59 minutos; m/z [M+H]" = 548.

(2R})-24{2 4-difluorofenil)-2-[(3R,6R)-3-{2,3-dlhidro-1H-inden-2-l1}-6-isobutil-
2,5-dloxopiperacin-1-[]-N,N-dimetllstanamida

Se suspendié carbonildiimidazol (4.80 g, 1.54 équivalentes) en
diclorometano anhidro (40 mL), y la suspensién se dejé6 a temperatura
ambiente durante 15 minutos. La (2RS)-2-(2,4-difluorofenil)}-2-{(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-8-isobutil-2,5-dioxopiperacin-1-il]-N-(2-hidroxifenil)-
etanamida (10.50 g, presecada in vacuo sobre P4O4 durante 24 horas) se
agregé a continuacién con agitacién, y la solucién resultante se agitd a
temperatura ambiente durante 6 horas. La solucibn amarilla resultante se
traté a continuacién con solucién 2.0 M de dimetilamina en tetra-hidrofumno
(54 mL, 5.6 equivalentes), y la mezcla resultante se agitd a temperatura
ambiente durante 16 horas. Los solventes mas la dimetilamina residual se
removieron bajo presion reducida y la mezcla de reaccion se tomd en
diclorometano (200 mL), y se lavé con écido clorhidrico 1M (200 mL). La fase
orgénica se separd utilizando un vidrio poroso hidrofébico, y se evapord bajo
presion reducida a ca. 50 mL. El producto crudo se aplicd a columnas de

4x90 g de sflice Biotage™ sobre un sistema Quad 3; caéla columna se eluy6
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con (i) 2:1 viv de acetato de etilo:ciclohexano (fracciones de 12x50 mL), (i)
acetato de etilo (fracciones de 12x50 mL), (iii) 9:1 v/iv acetato de etilo:metanol

para proporcionar la (2R)-2-(2 4-difluorofenil-2-[(3R.6R)-3-(2,3-dihidro-1H-

namida (5.753 g,

62%) como un sélido incoloro.

HPLC Rt = 3.41 minutos, m/z [M+H]" = 484

4 RMN (CDCls) § 7.48-7.38 (m, 2H), 7.24-7.11 (m, 4H), 7.01-
6.90 (m, 2H), 6.62 (s, 1H), 4.08 (dd, 1H), 3.98 (dd, 1H), 3.18-3.01 (m, 3H),
2.99 (3,3H), 2.92-2.75 (m, 5H), 1.64-1.51 (m, 2H), 0.76-0.88 (m, 4H), 0.43 (d,
3H).

Preparado de manera similar:

EJEMPLO 12

HPLC Rt = 3.4 minutos, m/z [M+H]' = 470

EJEMPLO 13

HPLC Rt = 3.3 minutos, m/z [M+H]" = 456.
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EJEMPL 14

HPLC Rt = 3.4 minutos, m/z [M+H]" = 526,

EJEMPLO 15

incoloro, 45%.

HPLC Rt = 3.2 minutos, m/z [M+H]" = 512.
(acetidin-3-ol preparado mediante el método de S. S. Chatterjee
y D. J. Triggie; J Chem. Soc. Chem. Comm. (2) 93 (1968).

EJEMPLO 16

(3R,6R)-1(1R)-2-acetidin-1-il-1-(2,4-difluorofenil)}-2-oxoetil]-3-

(2,3-dihidro-1H-inden-2-il)-6-isobutilpiperacin-2,5-diona, sélido incoloro, 46%.
HPLC Rt = 3.4 minutos, m/z [M+H] = 496.
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EJEMPLO 17

incoloro, 58%.

HPLC Rt = 3.3 minutos, m/z [M+H]" = 514.

EJEMPLO 18

sdlido incoloro, 22%.

HPLC Rt = 3.2 minutos, m/z [M+H]" = 576.

EJEMPLO 19

soblido incoloro, 11%.

HPLC Rt = 3.5 minutos, m/z [M+H]'= 552,
(el cloruro de 2,2,2-triflucroetiimetilamina se preparé mediante el

método de E. R. Bissell y M. Finger; J. Org. Chem. 24 1256-1259 (1958)).
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EJEMPLO 20

B-isobutil-2, 5-dioxopiperacin-1-il]-N-metil-N-(piridin-2-iimetil)etanamida,

5 espuma tostada, 19%.

HPLC Rt = 3.5 minutos, m/z [M+H]" = 561.

EJEMPLO 21
{2R)-24{2 4-difluorofenil}-2{{3R,6R)-3-{2,3-dlhidro-1H-Inden-2-11)-8-lsobutii-
10 2.5-dioxoplperacin-1-4l]-N-metoxi-N-metlletanamida

HPLC Rt = 3.4 minutos, m/z [M+H]* = 500.

EJEMPLO 22
15

isobutil-2.5-dioxoplperacin-1-i noico

Se suspendié carbonildiimidazol (1.42 g, 1.6 equivalentes) en

diclorometano anhidro (10 mL),. y la suspension se dejd a temperatura

20 ambiente durante 15 minutos. A continuacidn se agregt’; (2RS)-2-(2.4-
difluorofenil)-2-{(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-2, 5-dioxo-

piperacin-1-il}-N-(2-hidroxifenil)etanamida (3.00 g), y la solucién resultante se

agitd a temperatura ambiente durante 16 horas. La solucién amarilla
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resultante a continuacién se evapord bajo presién reducida y el residuo se
traté con 1:1 (-vlv) de mezcla de agua y acetona (10 mL). La mezcla se agitd
durante 2 horas, a continuacién la acetona se removié bajo presion reducida y
el residuo se repartié entre diclorometano y HCl acuoso 0.1M. La fase
organica se separé utilizando un vidrio poroso hidrofébico, a continuacion se
evapordé a un volumen bajo y se purific6 mediante cromat-ograﬂa sobre un
sistema Biotage Quad 3 (columna de 90 g de silice) eluida con 1:1 (viv) de
acetato de etilo:ciclohexano, a continuacién acetato de etilo, a continuacién
1:1 (viv) de acetato de etilo:metanol, para proporcionar una mezcla de
diasterebmeros (2.61 g). Estos se separaron sobre una columna quiral en
fase inversa (Chiralcel OD, eluida con .propan-z-ol al 15%Iheptan9 que
contiene 0.1% de TFA) para proporcionar. &acido (2R)-(2,4-
difiuorofenil)[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-8-isobutil-2,5-
dioxopiperacin-1-illetanoico (1.60 g).

HPLC Rt = 3.4 minutos, m/z [M+H]" = 457.

EJEMPLO 23

dioxopiperacin-1-llletanocato de metilo

Se suspendié carbonildiimidazol (0.324 g, 1.6 equivalentes) en
diclorometano anhidro (4 mL), y la suspension se dejé a temperatura ambiente

durante 15 minutos. A continuacién se agregéd (2RS)-2-(2,4-difluorofenil)-2-
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[(3R,6R)-3~(2,3-dihidro-1H-inden-2-i)-8-isobutil-2,5-dioxopiperacin-1-il}-N-(2-

hidroxifenil)etanamida (0.800 g) con agitacién, y la solucién resultante se dejé
a temperatura ambiente durante 16 horas. La mezcla se traté a continuacién
con metanol (10 mL) y se dejd a temperatura ambiente durante la noche. Los
solventes se removieron bajo presién reducida y el residuo se purificd
mediante cromatografia preparativa en placa sobre sflice (placas de 20x20 cm

x4, eluida con 1:3 de acetato de etilo:ciclohexano x5), para proporcionar: (2R)-

dioxopiperacin-1-illetanocato de metilo (0.453 g, 66%).
HPLC Rt = 3.42 minutos, m/z [M+H]* = 471.

Preparado de manera similar:

EJEMPLO 24

dioxopiperacin-1-ilJetanoato de proplio

HPLC Rt = 3.71 minutos, m/z [M+H]" = 489,

EJEMPLO 25

{2R)+{2 4-difluorofenil)[{3R,6R)-3-(2,3-dIhidro-1H-inden-2-il}-6-isobutii-2,5-

dioxopiperacin-1i-illetanocato de 1-{acetiloxl)etilo
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Se agitd el acido (2R)-(2,4-difluorofenil)[(3R,6R)-3-(2,3-dihidro-
1H-inden-2-il)-8-isobutil-2,5-dioxopiperacin-1-iljetancico (ejemplo 22) (0.130 g)

en DMF anhidro (1 mL) y se agregd carbonato de potasio anhidro (0.020 g,

0.5 equivalentes). La mezcla se agité a temperatura ambiente durante 1 hora,
a continuacion se enfri6 a -10°C (baflo de hielo con sal). La mezcla
heterogénea se tratd con 1-bromoacetato de etilo (0.120 mL, exceso), y se
agitd durante 3.5 horas manteniendo la temperatura del bafio entre -10 y -5°C.
Esta se repartié a continuacién entre DCM y HCI acuoso 1M (20 mL de cada
uno). La fase orgénica se separd (vidrio poroso hidrofébico), y se evapord
bajo presién reducida para proporcionar una goma pulrpura; ésta se purificd
mediante un cartucho de SPE (5 g, silice eluida con (i) ciclohexano x2, (ii)
DCM x2, (iii) éter dietilico x2, (iv) acetato de etilo x2, (v) metanol x2, para
proporcionar el (2R)-(2,4-diflucrofenil)[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-6-
isobutil-2,5-dioxopiperacin-1-illetanocato de 1-(acetiloxi)etilo (0.081 g) como
una espuma amarilia.

HPLC Rt = 3.5 minutos, m/z [M+H]'= 543.

Preparado de manera similar:

En el Cuadro siguiente, los Ejemplos 26, 54-55, 66-104, 107-117,
124-131 se prepararon via el método 1. El éster t-butllico del Ejemplo 39 se
preparé via transesterificacion catalizada con #&cido perclérico del acido
comespondiente (Ejemplo 22) con acetato de t-butic mediante el

procedimiento de T. Kolasa y M. J. Miller; Joumal of Organic Chemistry
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(1990), 55 (6), 1711-21. Otros Ejemplos en el Cuadro siguiente se prepararon

via el método 5.

B,

No.

Regno

P.M.

Rt/
min

lon

lon -ve

Nombre

26

511.6

3.6

512

510

(2R)-N-(ter-butil)-2-
(2,4-difluorofenil)-2-
[(3R,BR)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-
ifletanamida

27

537.5

3.4

538

536

(2R)-2-(2.4-
difluorofenil)-2-
[(3R,6R)-3+2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il}-N-
(2,2,2-
trifluoroetil}jetanamida

28

ki dki 4

543.6

3.2

542

(2R)-2-(2,4-
difluorofenil)-2-
[(3R,8R)-3-(2,3-
dihidro-1H-inden-2-il)-
B-isobutil-2,5-
dioxopiperacin-1-il}-N-
(2,2-
dimetoxietil)etanamida

29

513.6

33

513

511

(2R)-2-(2,4-difluorofenil)-
2-(3R,8R)-3-(2,3-
dihidro-1H-inden-241)-6-
isobutil-2,5-
dioxopiperacin-1-il]-N-{2-
metoxieti)etanamida

30

527.6

3.4

528

ninguno

(2R)-2-(2,4-
difluorofenil)-2-
[(3R,8R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il]-N-
(2-metoxietil)-N-
metiletanamida
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72

31

871.7

3.3

572

ninguno

(2R)-2-(2,4-
difluorofenil)-2-
[(3R,8R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il]-
N,N-bis(2-metoxietil)-
etanamida

32

528.6

2.7

529

ninguno

(2R)-2-(2,4-
difluorofenil)-N-{2-
(dimetilamino)etil]-2-
[(2R,5R)-2-isobutil-
3,6-dioxo-5-(2-
feniletil))piperacin-1-il]-
N-metiletanamida

33

654.7

2.7

541

-539

Trifluoroacetato de
(2R)-2-(2,4-
difluorofenil)-2-
[(3R,8R)-3+(2,3-
dihidro-1H-inden-2-il)-
B-isobutil-2,5-
dioxopiperacin-1-il]-N-
[2-(dimetilamino)etil}-
N-metiletanamida

511.6

3.6

512

(2R)-2-(2,4-
difluorofenil)-2-
[(3R,8R)-3+2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il}-N-
isopropil-N-
metiletanamida

35

471.68

3.2

472

470

(2R)-2-(2,4-
difluorofenil)-2-
[(2R,5R)-2-isobutil-
3,6-dioxo-5-(2-
feniletil)piperacin-1-il}-
N,N-dimetiletanamida

36

H

497.6

3.5

498

ninguno

(2R)-2<(2,4-
difluorofenil)-2-
[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-4-metil-2,5-
dioxopiperacin-1-il}-
N,N-dimetiletanamida
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37

554.7

2.7

555

ninguno

(2R)-2-(2,4-
diftuorofenil)-2-
{(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
4-[2-(dimetilamino)-
etil}-6-isobutil-2,5-
dioxopiperacin-1-il}-
N,N-dimetiletanamida

38

527.6

3.3

528

o526

acido [{(2R)-242.4-
difluorofenil)-2-
[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-
illetanoil}{metil}amino]
acético

39

512.6

3.7

613

511

(2R)-(2,4-
difluorofenil)[(3R,6R)-
3-(2,3-dihidro-1H-
inden-2-il)-8-isobutil-
2,5-dioxopiperacin-1-
illetancato de ter-
butilo

40

583.7

3.6

584

ninguno

{(2R)-2-(2,4-
difluorofenil)-2-
[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-
ilfetanoil}{metil)amino]
acetato de ter-butilo

41

525.6

3.3

526

524

(3R,6R)-1{(1R)-1-
(2,4-difluorofenil)-2-(3-
metoxiacetidin-1-il)-2-
oxoetil]-3-(2,3-dihidro-
1H-inden-2-il)-6-
isobutilpiperacin-2,5-
diona

42

500.6

3.5

510

ninguno

(3R,6R)-1{(1R)-1-
(2,4-difluorofenil)-2-
oxo-2-pirrolidin-1-
itetil]-3-(2,3-dihidro-
1H-inden-2-il)-6-
isobutilpiperacin-2,5-
diona
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20
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43

561.1

2.7

525

ninguno

clorhidrato de Ia
(3R,8R)-1-[(1R)-1-
(2,4-difluorofenil)-2-
oxo-piperacin-1-iletil]-
3-(2,3-dihidro-1H-
inden-2-il)-8-
isobutilpiperacin-2,5-
diona

43a

652.7

2.7

538

583
(M+45)

trilfluoroacetato de la
(3R,8R)-1-[(1R)-1-
(2.4-difluorofenil)-2-(4-
metilpiperacin-1-il)-2-
oxoetil]-3-(2,3-dihidro-
1H-inden-2-il)-8-
isobutilpiperacin-2,5-
diona

602.7

3.3

603

601

(3R,6R)-1{(1R)-1-
(2,4-difluorofenil)-2-]4-
(metilsulfonil)piperacin
-1-il]-2-oxoetil}-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutilpiperacin-2,5-
diona

45

525.6

3.2

526

524

(3R,6R)-1{(1R)-1-
(2,4-difluorofenil)-2-
morfolin-4-il-2-oxoetil]-
3-(2,3-dihidro-1H-
inden-2-il)-6-[(15)-1-
metilpropillpiperacin-
2,5-diona

525.6

3.2

526

524

(3R,6R)-1-[(1R)-1-
(2,4-difluorofenil)-2-
morfolin-4-il-2-oxoetil]-
3-(2,3-dihidro-1H-
inden-2-il)-8{(1R)-1-
metilpropil]piperacin-
2,5-diona

47

AR A%

541.7

3.6

542

540

(3R,6R)-1{(1R)-1-
(2,4-difluorofenil)-2-
oxo-2-tiomorfolin-4-
iletil}-3-(2,3-dihidro-
1H-inden-2-il)-6-
isobutilpiperacin-2,5-
diona
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48

573.7

3.3

o574

572

(3R,6R)-1-[(1R)-1-
(2,4-difluorofenil)-2-
(1,1-
didxidotiomorfolin-4-il)-
2-oxoetil}-3-(2,3-
dihidro-1H-inden-2-il)-
B-isobutilpiperacin-2,5-
diona

49

567.7

3.1

558

556

(3R,6R)-1-[(1R)-1-
(2,4-difluorofenil)-2-(1-
dxidotiomorfolin-4-il)-
2-oxoetil]-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutilpiperacin-2,5-
diona

50

560.6

561

Ninguno

(2R)-2-(2,4-
difluorofenil)-2-
[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il}-N-
metil-N-(piridin-4-
iimetil)etanamida

51

605.7

3.5

606

604

(2R)-2+(2.4-
difluorofenil)-2-
[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il]-N-
(3,4-dimetoxibencil)-
etanamida

52

) %) el

605.7

35

608

604

(2S)-2-(2,4-
difluorofenil)-2-
[(3R,6R)-3~(2,3-
dihidro-1H-inden-2-il)-
B-isobutil-2,5-
dioxopiperacin-1-il}-N-
(3,4-dimetoxibencil)-
etanamida
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63

538.6

3.4

539

937

(2R)-2-(2.4-
difluorcfenil)-2-
[(3R,BR)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il}-N-
(1,3-tiazol-2-
iletanamida

CHy

511.68

3.6

512

510

(2R)-N-(ter-butil)-2-
(2,4-difluorofenil)-2-
{(3R,6R)-3-(2,3-
dihidro-1H-inden-2-l)-
64(1R)-1-metilpropil]-
2,5-dioxopiperacin-1-
illetanamida

55

511.6

3.6

512

510

(2R)-N-(ter-butil)-2-
(2,4-difluorofenil)-2-
{(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-{(1S)-1-metilpropil]-
2 5-dioxopiperacin-1-
illetanamida

437.5

3.3

438

436

(2R)-2-[(3R,6R)-3-
(2,3-dihidro-1H-inden-
2-il)-8-isobuitil-2,5-
dioxopiperacin-1-il]-2-
(4-fluorofenil)-
etanamida

57

481.6

482

480

(2R)-2-[(3R,6R)-3-
(2,3-dihidro-1H-inden-
2-il)-6-isobutil-2,5-
dioxopiperacin-1-il]-2-
(4-fluorofenil)-N-(2-
hidroxietil)etanamida

58

SAAFARAF AES

509.6

34

510

508

écido [[(2R)-2-
[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il}-2-
(4-fluorofenil)etancil}-
(metil)aminojacético

\j(\)
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77

Y

58

Hy

500.6

34

510

508

acetato de {J(2R)-2-
[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
8-isobutil-2,5-
dioxopiperacin-1-if}-2-
(4-fluorofenil)etancil]-
amino} de metilo

60

564.7

2.6

565

563

(3R,6R)-3-(2,3-dihidro-
1H-inden-2-il)-14{{1R)-
1-(4-fluorofenil)-2-[4-
(2-metoxietil)-
piperacin-1-il}-2-
oxoetil}-8-
isobutilpiperacin-2,5-
diona

61

534.7

2.6

835

633

(3R,6R)-3-(2,3-dihidro-
1H-inden-2-il)-1{(1R)-
1-{4-fluorofenil)-2-(4-
metil-1,4-diazepan-1-
il)-2-oxoetil]-6-
isobutilpiperacin-2,5-
diona

62

548.7

2.6

549

547

(3R,6R)-3+(2,3-dihidro-
1H-inden-2-il}-1-[(1R)-
2-[4-(dimetilamino)-
piperidin-1-il}-1-(4-
fiuorofenil)-2-oxoetil}-
6-isobutilpiperacin-2,5-
diona

63

550.7

27

551

549

(2R)-2-[(3R,6R)-3-
(2,3-dihidro-1H-inden-
2-il)-6-isobutil-2,5-
dioxopiperacin-1-il}-2-
(4-fluorofenil)-N-{2-
morfolin-4-
iletijetanamida

548.7

2.8

549

547

(2R)-2-[(3R,6R)-3-
(2,3-dihidro-1H-inden-
2-il)-8-isobutil-2,5-
dioxopiperacin-1-il}-2-
{(4-fluorofenil)-N-(2-
piperidin-1-
iletil)etanamida
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%

619.7

3.9

620

618

(2R)-N-[2-
(benciloxi)fenil}-2-
[(3R,8R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il}-2-
(4-fluorofenil)-
etanamida

Preparado de manera similar:

Regno

P.M.

Rt/
min

lon +ve

lon -ve

Nombre

a

528.6

3.8

530

528

(2R)-2-[(3R,6R)-3+2,3-
dihidro-1H-inden-2-il)-8-
isobutil-2,5-
dioxopiperacin-1-il}-N-
isopropil-2-{4-
(trifluorometil)fenil]-
etanamida

67

475.6

3.6

478

474

(2R)-24{(3R,6R)-3(2,3-
dihidro-1H-inden-2-il}-8-
isobutil-2,5-
dioxopiperacin-1-il}-N-
isopropil-2-(4-
metilfeniljetanamida

)
O

510.1

3.8

510

508

(2R)-N-(ter-butil)-2-{4-
clorofenil)-2-[(3R,6R)-3-
(2,3-dihidro-1H-inden-2-
il)-8-isobutil-2,5-
dioxopiperacin-1-
iljetanamida

L

505.7

3.5

(2R)-N-(ter-butit)-2-
[(3R,6R)-3<{2,3-dihidro-
1H-inden-2-il)-8-isobutil-
2, 5-dioxopiperacin-1-il}-
2-(4-metoxifenil)-
etanamida
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\f\(b

70

&

R

5569.7

3.8

558

(2R)-N-(ter-butil)}-2-
[(3R,8R)-3-(2,3-dihidro-
1H-inden-2-il)-8-isobutil-
2,5-dioxopiperacin-1-il}-
2-[4-(trifluorometoxd)-
fenilletanamida

71

&F

480.6

34

491

489

(2R)-2-[(3R,6R)-3+(2,3-
dihidro-1H-inden-2-il)-8-
isobutil-2,5-
dioxopiperacin-1-l}-N-
isopropil-2-[4-
(metilamino)fenil}-
etanamida

72

504.7

36

505

(2R)-2-{(3R,6R)-3«2,3-
dihidro-1H-inden-2-il)-8-
isobutil-2,5-
dioxopiperacin-1-il}-2-[4-
(dimetilamino)fenil}-N-
isopropiletanamida

73

530.7

3.7

555
(M+Na)

529

(2R)-2{(3R,6R)-3+2,3-
dihidro-1H-inden-2-il)-8-
isobutil-2,5-
dioxopiperacin-14l]-N-
isopropil-2-(4-pirrolidin-
14ilfenil}-etanamida

74

532.7

3.7

533

531

(2R)-2-{4-
(dietilamino)fenil]-2-
[(3R,6R)-3-(2,3-dihidro-
1H-inden-2-il)-§-isobutil-
2,5-dioxopiperacin-1-il}-
N-sopropiletanamida

75

504.6

3.1

505

503

4-[(1R)-1{(3R,8R)-3-
(2,3-dihidro-1H-inden-2-
if)-8-isobutil-2,5-
dioxopiperacin-1-il}-2-
(isopropilamino)-2-
oxoetil]benzamida
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D4

76

518.6

3.0

519

617

(2R)-2-]4-
(acetilamino)fenil]-2-
[(3R,BR)-3-(2,3-dihidro-
1H-inden-2-il)-8-isobutil-
2,5-dioxopiperacin-1-il]-
N-isopropiletanamida

77

532.7

3.2

533

531

(2R)-2[3-
(acetilamino)fenil]-N-(ter-
butil)}-24{(3R,6R)-3-(2,3-
dihidro-1H-inden-2-i{}-6-
isobutil-2,5-
dioxopiperacin-1-
ifletanamida

78

539.7

3.3

540

538

(2R)-2{(3R,6R)-32,3-
dihidro-1H-inden-2-l)-6-
isobutil-2,5-
dioxopiperacin-1-il}-N-
isopropil-2-{4-
{metilsulfonil)fenil]-
etanamida

79

e

532.7

3.3

533

531

4-{(1R)-2-(ter-
butilamino)-1-[(3R,6R)-
3-(2,3-dihidro-1H-inden-
2-il)-8-isobutil-2,5-
dioxopiperacin-1-il]-2-
oxoetil}-N-
metilbenzamida

568.7

3.4

569

567

(2R)-N-(ter-butil)-2-
{(3R,6R)-3-(2,3-dihidro-
1H-inden-2-il}-8-[(1R)-1-
metilpropil}-2,5-
dioxopiperacin-1-il}-2{4-
[(metilamino)sulfonil}-
feniljetanamida

81

633.7

36

532

534

4{(1R)-2-(ter-
butilamino)-1-{(3R,6R)-
3-(2,3-dihidro-1H-inden-
2-il)-6-isobutil-2,5-
dioxopiperacin-1-il}-2-
oxoetifjbenzoato de
metilo
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81

541.8

33

942

(2R)-N~ter-butil)-2-

[(3R,8R)-3-(2,3-dihidro-
1H-inden-2-il)-6-isobutil-
2 ,5-dioxopiperacin-14l}-
2{4-(1H-pirazol-1-
ilfenilletanamida

83

542.8

3.3

543

541

(2R)-N-(ter-butil)-2-
[(3R,BR)-3-(2,3-dihidro-
1H-Inden-2-il)-8-isobutil-
2, 5-dioxopiperacin-1-il}-
2-[4-(1H-1,2 4-triazol-1-
il)fenilletanamida

542.8

3.2

543

541

(2R)-N-({ter-butil)-2-
[(3R,8R)-3+(2,3-dihidro-
1H-inden-2-il)-8-isobutil-
2,5-dioxopiperacin-1-il}-
2-[4-(1H-1,2,3-triazol-1-
il)feniljetanamida

541.7

3.5

542

(2R)-N-{ter-butil)-2-
[(3R,8R)-3-(2,3-dihidro-
1H-inden-2-I)-8-isobutil-
2,5-dioxopiperacin-1-il}-
2-[3-(1H-pirazol-3-
ilfeniljetanamida

541.8

33

542

(2R)-N-({ter-butil)-2-
[(3R,BR)-3<2,3-dihidro-
1H-inden-2-il)-8-isobutil-
2,5-dioxopiperacin-1-il]-
2{4-(1H-pirazol-3-
ilffeniljetanamida

87

G i

5194

3.4

520

518

acido 3H{(1R)-2{ter-
butilamino)-1-[(3R,6R)-
3-(2,3-dihidro-1H-inden-
2-il)-8-isobutil-2,5-
dioxopiperacin-1-il}-2-
oxoetil}fenilborénico




10

15

20

82

\g\&o

541.7

3.0

542

540

(2R)-N-(ter-butil)-2-
[(3R,6R)-3-(2,3-dihidro-
1H-inden-2-ll)-8-isobutil-
2,5-dioxopiperacin-14l)-
2-{4-(1H-imidazol-2-
ilffenilletanamida

541.7

3.1

542

(2R)-N<{ter-butil)-2-
[(3R,B8R)-3-(2,3-dihidro-
1H-inden-2-il)-8-isobutil-
2,5-dioxopiperacin-1-il]-
243-(1H-imidazol-1-
il)fenilletanamida

90

541.7

3.0

542

(2R)-N-(ter-butil)-2-
[(3R,6R)-3~(2,3-dihidro-
1H-inden-2-il)-6-isobutil-
2,5-dioxopiperacin-1-l}-
244-(1H-imidazol-1-
ilfeniljetanamida

91

560.8

3.4

561

(2R)-N-(ter-butil)-2-
[(3R,6R)-3-(2,3-dihidro-
1H-inden-2-il)-6-isobutil-
2,5-dioxopiperacin-1-il]-
2-(4-morfolin-4-
iifenil)etanamida

82

541.7

33

542

(2R)-N-({ter-butil)-2-
[(3R,8R)-3-(2,3-dihidro-
1H-inden-2-il)-8-isobutil-
2,5-dioxopiperacin-1-il}-
244-(1H-pirazol-4-
il)fenilletanamida

a3

39

598

(2R)-N-(ter-butil)-2-[4-(2-
ter-butil-2H-tetrazol-5-
i)fenil}-24(3R,6R)-3-
(2,3-dihidro-1H-inden-2-
il}-8-isobutil-2,5-
dioxopiperacin-1-
iletanamida
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83

dl

P,

562.7

2.9

563

ninguno

trifluoroacetato de (2R)-
N-(ter-butil)-2{(3R,6R}-
3-(2,3-dihidro-1H-inden-
2-il)-8-isobutil-2,5-
dioxopiperacin-1-il]-2-{4-
[2-{dimetilamino)etoxi}-
feniljetanamida

560.8

3.0

561

559

(2R)-2-[(3R,6R)-3<2,3-
dihidro-1H-inden-2-il)-8-
isobutil-2,5-
dioxopiperacin-1-il]-2-[4-
(4-hidroxipiperidin-1-
ilYfenil}-N-
isopropiletanamida

616.9

3.5

617

{2R)-N-(ter-butil)-2~
[(3R,8R)-3-(2,3-dihidro-
1H-inden-2-il)-6-isobutil-
2,5-dioxopiperacin-1-il}-
2{4-(1,4-dioxa-8-
azaespiro[4.5]dec-8-
ilfenilletanamida

97

573.8

29

574

ninguno

(2R)-N-(ter-butil)-2-
[(3R,6R)-3-(2,3-dihidro-
1H-inden-2-)-6-isobutil-
2,5-dioxopiperacin-1-il]-
2-{4-(4-metilpiperacin-1-
ilfeniljetanamida

654.0

4.1

654

652

(2R)-N-(ter-butil)-2-{4-
(3,5-diter-butil-1H-
pirazol-1-il)fenil]-2-
[(3R,BR)-3-(2,3-dihidro-
1H-inden-2-iI)-8-isobutil-
2,5-dioxopiperacin-1-
illetanamida




r.

ot e
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581.7

4.0

582

580

(2R)-N-{ter-butil)-2-

[(3R,6R)-3-(2,3-dihidro-

1H-inden-2-il)-6-isobutil-
2 ,5-dioxopiperacin-1-il}-

2-(4'-metoxi-1,1-bifenil-
4-il)etanamida

100

3.8

Ninguno

(2R)-N-(ter-butil)-2-
[(3R,8R)-3-(2,3-dihidro-
1H-inden-2-il)}-8-isobutil-
2,5-dioxopiperacin-1-it}-
2-(4'-fluoro-1,1'-bifenil-4-
illetanamida

101

614.8

43

615

613

(2R)-N-(ter-butil)-2-[4-(4-
ter-butil-1,3-tiazol-2-
ifenil]-2-[(3R,BR)-3-
(2,3-dihidro-1H-inden-2-
il)-6-isobutil-2,5-
dioxopiperacin-1-
iletanamida

102

3.6

657

(2R)-N-{ter-butil)-2-

{(3R,8R)-3+2,3-dihidro-
1H-inden-2-il)-8-isobutil-
2 5-dioxopiperacin-1-il)-

 2-{4'-{(etilamino)sulfonil]-

1,1"-bifenil-4-
illetanamida

103

552.8

3.6

553

551

(2R)-N-(ter-butil)-2-
[(3R,8R)-3-(2,3-dihidro-
1H-inden-2-il}-8-isobutil-
2,5-dioxopiperacin-1-il]-
2-(4-piridin-2-
iifenil)etanamida
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P

104

552.8

33

553

651

{2R)-N-{ter-butil)-2-
[(3R,8R)-3-(2,3-dihidro-
1H-inden-2-il)-6-isobutil-
2,5-dioxopiperacin-1-il]-
2-(4-piridin-3-
ilfenilyetanamida

105

522.7

24

523

ninguno

(2R)-2-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-8-
isobutil-2,5-
dioxopiperacin-1-l}-2-{4-
[(dimetilamino)metil]-2-
fluorofenil}-N,N-
dimetiletanamida

108

495.68

29

466

ninguno

(2R)-2-(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-8-
isobutil-2,5-
dioxopiperacin-1-l}-2-[2-
fluoro-4-
(hidroximetil)fenil]-N,N-
dimetiletanamida

107

34

498

496

{2R)-2-(2,5-difluorofenil)-
2{(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-8-
isobutil-2,5-
dioxopiperacin-1-il]-N-
isopropiletanamida

108

3.6

512

910

(2R)-N-(ter-butil)-2-(3,4-
difluorofenil)-2-[(3R,6R)-
3-(2,3-dihidro-1H-inden-
2-jl)-8-isobutil-2,5-
dioxopiperacin-1-
illetanamida

108

e i P o P

3.6

512

510

(2R)-N-(ter-butil}-2-(3,5-
difluorofenil)-2-{(3R,6R)-
3-(2,3-dihidro-1H-inden-
2-il)-8-isobutil-2,5-
dioxopiperacin-1-
iletanamida
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110

3.6

512

510

{2R)-N-(ter-butil)-2-(2,3-
difluorofenil)-2-[(3R,6R)-
3-(2,3-dihidro-1H-inden-
2-il)-6-isobutil-2,5-
dioxopiperacin-1-
illetanamida

111

3.7

530

528

(2R)-N-(ter-butil)-2-
[(3R,6R)-3-(2,3-dihidro-
1H-inden-2-i1)-8-Isobutil-
2,5-dioxopiperacin-1-il}-
2-(2,4,5-
trifluorofenil)etanamida

112

3.7

530

528

(2R)-N-(ter-butil)}-2-
[(3R,B8R)-3-(2,3-dihidro-
1H-inden-2-il)-8-isobutil-
2,5-dioxopiperacin-1-il]-
2-(2,3.4-
trifluorofenil)etanamida

113

3.6

528

(2S)-N-(ter-butil)-2-
[(3R,6R)-3-(2,3-dihidro-
1H-inden-2-l)-6-isobutil-
2,5-dioxopiperacin-1-il}-
2-(2,4,6-
trifluorofenil)etanamida

114

3.8

526

524

(2R)-N-(ter-butil}-2-(2,3-
difluoro-4-metilfenil)-2-
[(3R,6R)-3<{2,3-dihidro-
1H-inden-2-il)-6-isobutil-
2,5-dioxopiperacin-1-
illetanamida

115

e i e e e

3.8

528

526

(2R)-N-(ter-butil)-2-(4-
cloro-3-fluorofenil)-2-
[(3R,BR)-3<{2,3-dihidro-
1H-inden-2-il)-8-isobutil-
2,5-dioxopiperacin-1-
iffetanamida
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118

3.7

530

528

(2R)-2-(3,4-diclorofenil)-
24{(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)}-8-
[(1S)-1-metilpropil}-2,5-
dioxopiperacin-1-il}-N-
isopropiletanamida

117

3.7

580

578

[@R)y-2-[3-cloro4-

(trifluorometoxd)fenil}-2-

[(3R,BR)-3-(2,3-dihidro-

1H-inden-2-i)-8-isobutil-
2 5-dioxopiperacin-1-il]-
N-isopropiletanamida

118

3.0

482

(2R)-2-[(3R,BR)-3-(2,3-
dihidro-1H-inden-2-il)-8-
isobutil-2,5-
dioxopiperacin-1-il}-2-(3-
fluoro-4-hidroxifenil)-
N,N-dimetiletanamida

119

3.3

496

494

(2R)-2-[(3R,6R)-3+{2,3-
dihidro-1H-inden-2-il)-6-
isopropil-2,5-
dioxopiperacin-1-il}-2-(3-
fluoro-4-metoxifenil)-N-
isoproplletanamida

120

e

3.6

524

522

(2R)-N-(ter-butil)-2-
[(3R,6R)-3-{2,3-dihidro-
1H-inden-2-il)-8-isabutil-
2,5-dioxopiperacin-14l}-
2-(2-fluoro-4-
metoxifenil)etanamida

121

3.1

540

538

dcido {4{(1R)-1-
[(3R,6R)-3-(2,3-dihidro-
1H-nden-2-il}-8-isobutil-
2,5-dioxopiperacin-1-il}-
2-(dimetilamino)-2-
oxoetil}-2-
fluorofenoxi}acético
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122

i

3.6

596

594

{4{(1R)-1{(3R,6R)-3-
(2,3-dihidro-1H-inden-2-
if)-8-isobutil-2,5-
dioxopiperacin-1-il}-2-
(dimetilamino)-2-oxoetil]-
2-fluorofenoxilacetato de
ter-butilo

123

3.3

563

ninguno

dimetilcarbamato de 4-
[(1R)-1{(3R,8R)-3-(2,3-
dihidro-1H-inden-2-il)-8-
isobutil-2,5-
dioxopiperacin-1-I}-2-
(dimetilamino)-2-oxoetil]-
2-fluorofenilo

124

35

552

(2R)-N-(ter-butil)-2-
[(3R,8R)-3-(2,3-dihidro-
1H-inden-2-il)-8-isobutil-
2,5-dioxopiperacin-1-il}-
2-(2-fluoro-4,5-
dimetoxifenil)etanamida

125

3.7

524

522

(2R)-N-{ter-butil)-2-
{(3R,8R)-3-(2,3-dihidro-
1H-inden-2-il)-6-isobutil-
2,5-dioxopiperacin-1-il}-
2-(4-fluoro-3-
metoxifenil)etanamida

126

3.8

ninguno

570/572

(2R)-2-(4-bromo-2-
fluorofenil)-N-(ter-butil)-
2-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-6-
isobutil-2,5-
dioxopiperacin-1-
illetanamida

127

0 |2 %%J

35

523

521

(2R)}-2{(3R.E6R)-32,3
dihidro-1H-inden-2-il)-6-

. | isobutil-2,5-

dioxopiperacin-1-il]-2-[4-
(dimetilamino)-3-
fluorofenil}-N-
isopropiletanamida
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128 3.7 |540 538 (2R)-N-(ter-butil)-2-(3-

. cloro-4-metoxifenil)-2-
[(3R,6R)-3~(2,3-dihidro-
1H-inden-2-il}-8-isobutil-
2,5-dioxopiperacin-1-
illetanamida

129

130 32 |579 577 (2R)-2-{(3R,B8R)-3{2,3-
dihidro-1H-inden-2-i}-8-
isobutil-2,5-
dioxopiperacin-1-il]-2{2-
fluoro-4-(4-
hidroxipiperidin-1-
il)fenil}-N-
isopropiletanamida

131 3.3 | 587 585 (2R)-N-(ter-butil)-2-
[(3R,6R)-3«(2,3-dihidro-
1H-inden-2-il)-8-isobutil-
2,5-dioxopiperacin-1-if}-
2{2-fluoro-4-
[(metilsulfonil}amino}fenil
Jetanamida

g:n
. L]

3.3 |585 563 (2R)-2-[(3R,6R)-3+(2,3-
dihidro-1H-inden-2-il)-8-
isobutil-2,5-
dioxopiperacin-1-il]-2-(3-
fluoro-4-morfolin-4-
ilfenil)-N-
isopropiletanamida

é

Los metabolitos hidroxilados de (2R)-2-(2.4-difluorofenil)-2-

dimetiletanamida se prepararon como sigue:

2 litros de cultivos de células crecientes de Streptomyces
rimosus BS33 se utilizaron para biotransformar GW796679x. Se agregaron
500 mg de GW796679X después de 3 dias de crecimiento y el caldo se



recolectd después de otros 5 dias de incubacién. Con la recoleccion, se
agregaron 2 litros de metanol, a continuacién las células se removieron por
centrifugacion. El metanol se removié del sobrenadante por evaporacién. A
continuacién, los compuesios se exirajeron con acetato de etilo, se

evaporaron hasta sequedad, y se purificaron mediante HPLC preparativa para

proporcionar los ejemplos 132, 133, 134 y 135.

132 485.5 (2.9 1486 |484 (2R)-2+(2,4-
difluorofenil)-2-
{(3R,6R)-3-[(25)-5-
hidroxi-2,3-dihidro-1H-
inden-2-il}-8-isobutil-
2,5-dioxopiperacin-1-
ill-N-metiletanamida

133 485.5 (2.9 |488 |484 (2R)-2-(2,4-
difluorofenil)-2-
{(3R,6R)-3-(2R)-1-
hidroxi-2,3-dihidro-1H-
inden-2-if}-8-isobutil-
2 5-dioxopiperacin-1-
il-N-metiletanamida

134 485.5 |12.9 |486 (484 (2R)-2-(2,4-
difluorofenil)-2-
{(3R,6R)-3H{(2R)-1-
hidroxi-2,3-dihidro-1H-
inden-2-il}-8-isobutil-
2,5-dioxopiperacin-1-
ill-N-metiletanamida

o i) e

135 485.5 |3.1 (486 {530 (2R)-2-(2 4-
(M+45) |difluorofenil)-2-
[(3R,6R)-3«2,3-dihidro-
1H-inden-2-il)-6-
isobutil-2,5-

dioxopiperacin-1-il}-N-
(hidroximetil)etanamida
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EJEMPLO 136

(2R)-2-41-benzofuran-5-il}-2{{3R,6R)-3-{2,3-dihidro-1H-inden-2-i1)-8-
isobutil-2,5-dioxopiperacin-1-il]-N-lsoproplletanamida

Se disolvid benzofuran-5-carboxaldehido (215 mg, 1.47 mmoles)

"y clorhidrato del éster t-butllico de D-leucina (329 mg, 1.47 mmoles) en

. metanol {1.5 ml), y se agreg¢ trietilamina (0.205 ml, 1.47 mmoles). La mezcla,

una solucién amarilla palida, se dejoé reposar a temperatura ambiente durante
la noche (23.5 horas). A continuacién, se agregé Boc-D-indanilglicina (429
mg, 1.47 mmoles), seguida por isopropilisonitrilo (0.138 ml, 1.51 mmoles). La
mezcla, una solucion amarilla, se dejé reposar a temperatura ambiente
durante la noche (23.5 horas), antes de que el solvente se evaporara bajo
presién reducida para proporcionar una goma amarilla. La goma se disolvié
en cloruro de hidrégeno 4M en dioxano (3 ml, 12 mmoles), y se dejé reposar a
temperatura ambiente durante 7.5 horas, antes de que éste se evaporara bajo
presion reducida para proporcionar una goma anaranjada/marrén. La goma
se disolvié en metanol (2 ml), y se agregé cloruro de hidrégeno 4M en dioxano
(:l ml, 4 mmoles). La mezcla se dejé reposd'F a temperatura ambiente durante
5.5 horas, antes de que el solvente se removiera mediante evaporacion bajo
presién reducida. El residuo se disolvié en diclorometano (4 ml) y se agreg6
trietilamina (0.5 ml, exceso). La mezcia se agitd a temperatura ambiente
durante la noche (18.3 horas), antes de que el solvente se removiera

mediante evaporaciéon bajo presion reducida. EIl residuo se cargd en
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diclorometano en una columna SPE (10 g de sllice, cartucho Mega Bond Elut,
preeluido con ciclohexano). La columna se eluy6 paso a paso (40-45 ml en
cada paso) con cloroformo al 100%, 3:1 de ciclohexano:éter dietllico, 1:1 de
ciclohexano:éter dietilico, 1:3 de ciclohexano:éter dietilico, éter dietllico al
100%, 1:1 de ciclohexano:acetato de etilo, 1:2 ciclohexano:acetato de etilo y
acetato de etilo al 100%. Las fracciones 1:3 de ciclohexano:éter dietilico a 1:2
de ciclohexano:acetato de etilo, inclusive fueron combinadas para
proporcionar un sélido amarillo pélido (336 mg). El sdlido se cargé en
diclorometano en 6 placas cromatograficas preparativas (60 placas de gel de
silice, 20 x 20 cm?). Las placas se eluyeron cuatro veces con 30:1 de
diclorometano.isopropanol. La banda requerida se extrajo con 8:1 de acetato

de etilo:metanol, para proporcionar la (2R)-2-(1-benzofuran-5-i-2-[(3R 6R)-3-

isopropiletanamida como un sélido blanco (141 mg, 0.28 mmoles).

HPLC Rt = 3.46 minutos; m/z [M+H]" = 502.

'H RMN 5 7.95 (d, 1H), 7.73 (d, 1H), 7.68 (d, 1H), 7.53 (d, 1H),
7.37 (dd, 1H), 7.16 (m, 4H), 6.78 (d, 1H), 5.79 (d, 1H), 5.37 (s, 1H), 4.11 (m,
1H), 4.03 (dd amplio, 1H), 3.?9 (dd, 1H), 3.16-2.97 (m, 3H), 2.85-2.78. (m,
2H), 1.79 (m, 1H), 1.69 (m, 1H), 1.33 (m, 1H), 1.09 (t, 6H), 0.78 (d, 3H), 0.67
(d, 3H).

Preparado de manera similar.
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EJEMPLO 137

HPLC Rt = 3.50 minutos; m/z [M+H[* = 534.
'H RMN 5 8.66 (d, 1H), 7.82 (d, 1H), 7.67 (dd, 1H), 7.20 (m, 4H),
6.72 (d amplio, 1H), 6.13 (s, 1H), 5.19 (s, 1H), 4.06 (dd amplio, 1H), 4.00 (dd,
1H), 3.18 (m, 1H), 3.07 (m, 2H), 2.92 (m, 1H), 2.81 (m, 1H), 1.86 (m, 1H), 1.80
(m, 1H), 1.54 (m, 1H), 1.36 (s, 9H), 0.85 (d, 3H), 0.78 (d, 3H).

EJEMPLO 138

il)-8-isobutil-2,5-dioxopiperacin-1-[]-N-isopropiletanamida

HPLC Rt = 3.34 minutos; m/z [M+H]" = 504.

'H RMN 3 7.81 (s amplio, 1H), 7.18 (m, 5H), 6.79 (d, 1H), 6.44 (d
amplio, 1H), 5.50 (d, 1H), 5.06 (s, 1H), 4.61 (t, 2H), 4.08 (m, 1H), 3.86 (m, 2H),
3.22 (t, 2H), 3.15 (m, 1H), 3.07 (d, 2H), 2.90 (m, 1H), 2.79 {(dd, 1H), 1.82 (m,
1H), 1.71 (m, 1H), 1.42 (m, 1H), 1.12 (dd, 6H), 0.83 (d, 3H), 0.77 (d, 3H).
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EJEMPLO 139

HPLC Rt = 3.48; miz [M+H]" = 520.

H RMN (CDCl3) 5 7.21 (m, 2H), 7.16 (m, 2H), 6.97 (d, 1H), 6.88
(dd, 1H), 6.82 (d, 1H), 6.58 (m, 1H), 8.06 (m, 2H), 5.64 (s, 1H), 5.02 (m, 1H),
3.95 (m, 2H), 3.16 (m, 1H), 3.07 (m, 2H), 2.88 (m, 1H), 2.77 (m, 1|-|),-1. 82 (m,
1H), 1.71 (m, 1H), 1.41 (m, 1H), 1.32 (s, 9H), 0.83 (d, 3H), 0.79 (d, 3H).

EJEMPLO 140

2.5-dioxoplperacin-1-l]-N,N-dimetiletanamid

leucinato de metilo

A una suspension de L-leucina (2.62 g) en metanol (250 ml) a
-30°C bajo nitrégeno, se agregé una solucidn de benzofuran-5-carbaldehido
(2.92 g) en metanol (15 ml), y una suspensién de 2-benciloxifenilisonitrilo (4.19
g) en metanol (15 ml). La reaccion se agité a -30°C durante 2 horas, y a
continuacién se dejd calentar a temperatura ambiente y se agité durante 3

dias adicionales. EIl solvente se removié in vacuo, y el residuo se pasé a
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través de una columna Biotage™ (3x90 g), eluyendo con ciclohexano:acetato
de etilo (5:1), para proporcionar, después de la evaporacién, las fracciones
apropiadas de  N-{{1R)-2-{J2(benciloxi)fenillamino}-1-{benzofuran-5-il)-2-
oxoetil]-L-leucinato de metilo (5.11 g).

HPLC Rt = 3.97 minutos, m/z [M+H]" = 499.

N-{{1R)-1-{benzofuran-5-l1)-2-[{2-hidroxifenil}Jamino]-2-oxoetil}-L-leucinato

de metilo

Una mezcla de paladio sobre carbono (10%, 500 mg), N{(1R)-2-
{[2-(benciloxi)fenillamino}-1-(benzofuran-5-il)}-2-oxoetil]-L-leucinato de metilo
(5.1 g) y acetato de etilo (60 ml), se agitd bajo una atmdsfera de hidrégeno
durante 5 horas. La reaccién se filtrd a continuacién a través de Celite y la
almohadilla de filtracién se lavd con porciones adicionales de acetato de etilo.
Las fracciones organicas combinadas se evaporaron para proporcionar el N-
{(1R)-1-(benzofuran-5-il)-2-[(2-hidroxifenil)amino]-2-oxoetil}-L-leucinato de
metilo (3.429 g).

HPLC Rt = 3.49 minutos, m/z [M+H]' = 411

Una solucién de N-{(1R)-1-(benzofuran-5-il)-2-{(2-

hidroxifenil)amino]-2-oxoetil}-L-leucinato de metilo (410 mg) y 1,1-
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tiocarbonildiimidazol (196 mg) en diclorometano (5 ml), se dejé reposar
durante 18 horas. Se agregd agua (20 ul) a la mezcla de reaccion y ésta se
agité rapidamente durante 30 minutos. Después de esto, se agregaron 1H-
Benzotriazolio, 1-|bis(dimetilamino)metilen]-, tetrafluoroborato(1-), 3-6xido
(TBTU, 710 mg) y una solucién de dimetilamina en tetrahidrofurano (3 ml de
solucién 2M). La mezcla de reaccion se agitdé durante 18 horas adicionales y
a continuaciéon se pasd a través de SPE (5 g, sllice), eluyendo con un
gradiente (3:1 a 1:2 de ciclohexano:acetato de etilo). Las fracciones
requeridas se combinaron y se evaporaron para proporcionar N-[1-
(benzofuran-5-il)-2-(dimetilamino)-2-oxoetil}-L-leucinato de metilo (140 mg).

HPLC Rt = 2.70 minutos m/z [M+H]" = 347

N{1-{benzofuran-5-il}-2{dimetllamino-2-oxoetifl-L Jeucina

A una solucién de N-[1-(benzofuran-5-il)-2-(dimetilamino)-2-
oxoetill-L-eucinato de metilo (520 mg) en metanol (5 ml), se agregé una
solucion de hidréxido de litio (91 mg) en agua (3 ml). Después de agitar
vigorosamente durante 24 horas, el solvente se removié in vacuo. El residuo
se diluyé con agua (10 ml), a continuacién se neutralizé con &cido clorhidrico
2N. Esta solucién se aplicd a un cartucho Oasis™ (2x6 g), y se eluy6 con
agua (x2) y metanol (x2). Las fracciones requeridas se combinaron y se
evaporaron para proporcionar la N-[1-(benzofuran-5-il)-2-(dimetilamino)-2-

oxoetil}-L-leucina (478 mg).
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HPLC Rt = 2.27 minutos m/z [M+H]* = 333

2.5-dioxopiperacin-1-f]-N.N-dimetiletanamida

A una solucién del acido (2R)-[(ter-butoxicarbonil)amino](2,3-
dihidro-1H-inden-2-il)etanocico (419 mg) en tetrahidrofurano seco (6 ml) a
-20°C bajo una atmésfera de nitroégeno, se agregé N-metiimorfolina (158 pl) y
una soluciéon de cloroformiato de isopropilo en tolueno (1.0 M, 1.44 ml).
Después de 10 minutos, se agregé una solucién de N-[1-(benzofuran-5-il}-2-
(dimetilamino)-2-oxoetil}-L-leucina (478 mg) en dimetilformamida (5 ml), y la
reaccién se dejé calentar a temperatura ambiente. Después de 20 horas, el
solvente se removié in vacuo, y el residuo se disolvié en 4cido clorhidrico 4N
en dioxano (4 ml). Después de 4 horas, se agregd metanol (13 ml), y la
reaccidon se dejo reposar durante 18 horas adicionales. El solvente se
removid a continuacion in vacuo y el residuo se separd entre diclorometano y
una solucién de bicarbonato de sodio saturado. La fase organica se evapord
in vacuo, y el residuo se aplicé a una SPE (10 g, silice). El producto se eluyd
utilizando un gradiente de acetato de etilo:metanol (3:1 a 1:3), para

proporcionar la (2R

il}-8-isobutil-2,5-dioxopiperacin-1-il

HPLC Rt = 3.36 minutos, m/z [M+H]" = 488
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'H RMN (Dg-DMSO) 3 8.47 (d, 1H), 8.07 (d, 1H), 7.71 (m, 1H),
7.69 (d, 1H), 7.38 (dd, 1H), 7.21 (m, 2H), 7.12 (m, 2H), 7.03 (m, 1H), 6.47 (s,
1H), 3.88 (m, 1H), 3.69 (dd, 1H), 3.07-2.67 (m, 5H), 2.87 (s, 3H), 2.77 (s, 3H),
1.40-1.70 (m, 2H), 0.46 (m, 1H), 0.42 (d, 3H), 0.02 (d, 3H).

EJEMPLO 141

Una mezcla de 2-metil-5-formilbenzofurano (1.26g), clorhidrato
del éster metilico de (D)-leucina (1.57 g), trietilamina (1.2 ml) y metanol (20
mil), se agité a temperatura ambiente durante 6 horas, y a continuacién se dejo
reposar du-rante 1§ horas. A continuacién se agregaron secuencialmente N-
bencilcarbonil-(D)-indanilglicina (2.80 g) e isocianuro de 2-benciloxi-
fenilisocianuro (1.89 g), y la mezcla se agité durante 2 dias. La mezcla de
reaccion se concentré bajo presién reducida y se diluy6é con acetato de etilo.
Esta se lavd con écido clorhidrico 1N, solucién de bicarbonato de sodio
saturada y salmuera. La fase orgénica se secd sobre MgSO, y se concentrd
in vacuo. El residuo se diluy6 con acetato de etilo (100 ml) y acido acético (10

ml), y se sometié a hidrogenacidn a presién atmosférica sobre paladio al 10%

W
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sobre carbon activado (1.5 g). Después de 4 horas, el catalizador se removié
mediante filtracibn a través de una almohadilla de celite y se lavé con
diclorometano/metanol (500 ml de 1:1 vA). El filtrado y los lavados se
combinaron, se evaporaron bajo presiéon reducida. El residuo se separé entre
acetato de etilo y agua. La fase orgdnica se lavd con agua, solucion de
bicarbonato de sodio saturada y salmuera. La fase organica se secd sobre
MgSO,, y se evapord bajo presion reducida. El residuo se aplicd a un
cartucho de sflice (100 g), y se eluyé con ciclohexano/acetato de etilo (500 ml
de 3:1, 2:1, 1:1 v/V) y acetato de etilo (500 ml). Las fracciones requeridas se
combinaron y se evaporaron in vacuo para proporcionar la (2RS)-2-(2-
metilbenzofuran-5-il)-2-[(3R,8R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-2, 5-
dioxopiperacin-1-il[}-N-(2-hidroxifenil)etanamida (1.58 g).
HPLC Rt = 3.60 minutos; m/z [M+H]" = 568.

Se suspendié carbonildiimidazol (82 mg, 1.6 equivalentes) en

diclorometano anhidro (5 mL), y la suspensién se dej6 a temperatura ambiente
durante 15 minutos. A continuacion se agregé la (2RS)-2-(2-metilbenzofuran-
5-i1)-24{(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-il}-
N-(2-hidroxifenil)etanamida (200 mg), y la mezcla se agitd a temperatura
ambiente durante 5 horas. La solucion mamdn resultante se traté a
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continuacién con una solucién 2.0M de dimetilamina en tetrahidrofurano (1.08
mL, 6 equivalentes), y la mezcla resultante se agité durante 30 minutos, y a
continuacion se dejé reposar a temperatura ambiente durante 18 horas. La
mezcla de reaccién se diluyd con diclorometano (2 mL), y se lavd con acido
clorhidrico 1M (2 mL). La fase orgéanica se separd utilizando un vidrio poroso
hidrofébico, y se evapord bajo presion reducida para proporcionar una goma
marmrén. El producto crudo se aplicé a un cartucho de cartucho de silice (10
g). Este se eluyd con ciclohexano (100 ml), ciclohexano/acetato de etilo (100
mi de 2:1, 3:2, 1:1, 2:3 y 1:2 viv), acetato de etilo (200 ml) y acetato de
etilo/metanol (100 ml de 19:1 vAv). Las fracciones requeridas se combinaron y

se evaporaron in vacuo para proporcionar la (2R)-2-{(3R.6R)-3-(2 3-dihidro-

benzofuran-5-illetanamida como un sélido blanco mate (88 mg).

HPLC Rt = 3.40 minutos; m/z [M+H]" = 502.

H RMN (CDCls) & 7.52 (d, 1H), 7.43 (d, 1H), 7.27-7.13 (m, 5H),
6.54 (s, 1H), 6.38 (m, 1H), 6.31 (d, 1H), 4.24 (m, 1H), 3.99 (dd, 1H), 3.22-3.05
(m, 3H), 2.99 (s, 3H), 2.86 (m, 1H), 2.82 (s, 3H), 2.75 (m, 1H), 2.48 (m, 3H),
1.45 (m, 1H), 1.36 (m, 1H), 0.57 (m, 1H), 0.51 (d, 3H), 0.18 (d, 3H).

_ Preparado de manera similar: -

oW
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EJEMPLO 142

1-il]-N-isopropll-2-{2-metll-1-benzofuran-S-iljetanamida

5 HPLC Rt = 3.40 minutos; miz [M+H['= 516,
'H RMN (CDCls) & 7.57 (m, 1H), 7.41 (d, 1H), 7.28-7.11 (m, 5H),
6.61 (m, 1H), 6.37 (m, 1H), 5.49 (d, 1H), 5.23 (s, 1H), 4.11 (m, 1H), 4.02-3.93
(m, 2H), 3.19-3.05 (m, 3H), 2.92 (m, 1H), 2.77 (m, 1H), 2.48 (m, 3H), 1.79 (m,
1H), 1.70 (m, 1H), 1.38 (m, 1H), 1.10 (m, 6H), 0.78 (d, 3H), 0.69 (d, 3H).

10
EJEMPLO 143
3R 6R)-34{2.3-dIhidro-1H-inden-2-il)-6-Isobutil-1-
benzofuran-5-i)-2-morfolin-4-il-2-oxoetll}plperacin-2,5-diona
15 HPLC Rt = 3.38 minutos; m/z [M+H]* = 544,

TH RMN (CDCly) 5 7.51 (d, 1H), 7.45 (d, 1H), 7.26-7.14 (m, 5H),
6.57 (s, 1H), 6.38 (m, 1H), 6.34 (m, 1H), 4.20 (m, 1H), 3.99 (m, 1H), 3.73-3.33
(6H), 3.22-3.03 (m, 5H), 2.88 (m, 1H), 2.75 (m, 1H), 2.49 (m, 3H), 1.45 (m,
1H), 1.37 (m, 1H), 0.54 (m, 1H), 0.51 (d, 3H), 0.20 (d, 3H).
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EJEMPLO 144

1-i[|' -2-{2-fluoro-1-benzofuran-5-1)-N,.N-dimetiletanamida

HPLC Rt = 3.39 minutos; m/z [M+H[* = 505.

'"H RMN (CDCls) 5 7.56 (d, 1H), 7.45 (d, 1H), 7.32 (dd, 1H), 7.23
(m, 2H), 7.18 (m, 2H), 6.55 (s, 1H), 6.23 (d, 1H), 5.89 (d, 1H), 4.22 (m, 1H),
3.99 (dd, 1H), 3.21-3.04 (m, 3H), 3.00 (s, 3H), 2.87 (m, 1H), 2.84 (s, 3H), 2.75
(m, 1H), 1.47 (m, 1H), 1.38 (m, 1H), 0.58-0.48 (m, 4H), 0.22 (d, 3H).

5-Bromo-2-fluoro-1-benzofurano
" Se suspendié el acido 5-bromobenzofuran-2-carboxilico (4.68 g)
en tetracloruro de carbono (150 ml) y agua (50 ml.).' A éste se le agregé
bicarbonato de sodio (3.36 g), seguido por Selectflor (7.1 g), y la mezcla de
reaccién se agitd rdpidamente durante 20 horas. La mezcla de reaccion se
diluyé con diclorometano y solucidn de hidroxido de sodio 2N. La fase
orgénica se separd, se lavd con saimuera y se secd sobre MgSO, anhidro. El
solvente se evapord bajo presion reducida a terhperatura ambiente. EI
residuo se aplicd a un cartucho de sllice (20 g} y se eluyd con éter dietllico.

Este proporciond el 5-bromo-2-fluoro-1-benzofurano (1.4 g).

'H RMN (CDCly) 3 7.61 (d, 1H), 7.36 (dd, 1H), 7.26 (d, 1H), 5.84

(dd, 1H). -
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2-Fluoro-5-formil-1-benzofurano

Una suspensién de polvo de magnesio (219 mg) y yodo (cat) en
tetrahidrofurano seco (3 ml), se calent6 a 50°C bajo nitrdgeno durante 20
minutos. Se disolvi6 5-bromo-2-fluoro-1-benzofurano (1.4 g) en
tetrahidrofurano seco (6 ml). Se agregd una porcién de 1 ml de la solucién a
la suspensién a 50°C sin agitacion. Después de 30 minutos, el resto de la
solucién se agregé lentamente, y la reaccién se calentd a reflujo durante 3
horas. La reaccién se enfri6 en un bafio de hielo/agua, y se agregb gota a
gota dimetilformamida (1 ml), manteniendo la tempeﬁiltura por debajo de 10°C.
Después de 1 hora, se agregd una mezcla de acido clorhidrico 2N (12.5 ml) y
salmuera (12.5 ml). La mezcla de reaccién se extrajo utilizando acetato de
etilo (325 ml). Los orgénicos combinados se lavaron con salmuera y se
secaron sobre sulfato de magnesio anhidro. El solvente se removié /in vacuo,
y el residuo se aplicd a un cartlucho de sllice (50 g). Este se eluyé con
ciclohexano, ciclohexano/acetato de etilo (6:1, 5:1 viv). Este proporcioné el 2-
fluoro-5-formil-1-benzofurano (376 mg).

'H RMN (CDCly) § 10.05 (s, 1H)..8.04 (m, 1H), 7.83 (dd, 1H),
7.54 (d, 1H), 6.01 (dd, 1H).
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" EJEMPLO 145

HPLC Rt = 3.42 minutos; m/z [M+H]* = 520.

H RMN (CDCl5) & 7.61 (d, 1H), 7.42 (d, 1H), 7.31 (dd, 1H), 7.21
(m, 2H), 7.16 (m, 2H), 6.70 (d, 1H), 5.89 (d, 1H), 5.57 (d, 1H), 5.18 (s, TH),
4.11 (m, 1H), 3.98 (m, 2H), 3.16 (m, 1H), 3.08 (m, 2H), 2.91 (m, 1H), 2.78 (m,
1H), 1.82 (m, 1H), 1.73 (m, 1H), 1.41 (m, 1H), 1.12 (d, 3H), 1.10 (d, 3H), 0.81
(d, 3H), 0.72 (d, 3H).

EJEMPLO 146

HPLC Rt = 3.35 minutos; m/z [M+H]'= 548.

H RMN (CDCls) 8 7.55 (d, 1H), 7.47 (d, 1H), 7.31 (dd, 1H), 7.27-
7.14 (m, 4H), 6.58 (s, 1H), 6.38 (d, 1H), 5.91 (d, 1H), 4.19 (m, 1H), 4.00 (dd,
1H), 3.73-3.50 (m, 5H), 3.39 (m, 1H), 3.23-3.04 (m, 5H), 2.87 (m, 1H), 2.76 (m,
1H), 1.47 (m, 1H), 1.40 (m, 1H), 0.53 (d, 3H), 0.51 (m, 1H), 0.24 (d, 3H).

G
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EJEMPLO 147

1-il}-2-{1H-indol-6-il)-N,N-dimetiletanamida

HPLC Rt = 3. 38 minutos; m/z [M+H]" = 487.
"H RMN (CDCly) 5 8.03 (s, 1H), 7.66 (d, 1H), 7.49 (d, 1H), 7.30
(m, 1H), 7.21 (m, 1H), 7.18-7.10 (m, 4H), 7.02 (m, 1H), 8.57 (s, 1H), 6.55 (m,
1H), 4.29 (m, 1H), 4.00 (dd, 1H), 3.22-3.03 (m, 3H), 3.00 (s, 3H), 2.92-2.73 (m,
5H), 1.40 (m, 1H), 1.33 (m, 1H), 0.57 (m, 1H), 0.45 (d, 3H), 0.06 (d, 3H).

EJEMPLO 148

1-il-2-{1H-Indol-6-il)-N-metil-N-[2-{metilsulfonil)etilletanamida

HPLC Rt = 3.20 minutos; m/z [M+H]" = 579,

'H RMN (CDCls) 8 9.62 (s, 1H), 7.64 (d, 1H), 7.41 (d, 1H), 7.30
(m, 1H), 7.28-7.10 (m, 8H), 6.51 (m, 1H), 6.48 (s, 1H), 4.18 (m, 1H), 4.05-3.90
(m, 2H), 3.68-3.50 (m, 2H), 3.28-3.01 (m, 4H), 2.96-2.69 (m, 8H), 1.41 (m, 2H),
0.85 (m, 1H), 0.47 (d, 3H), -0.10 (d, 3H).
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EJEMPLO 149

2.3-dihidro-1H-inden-2-il)-6-isobutil-

2.5-dioxoplperacin-1-1]-N.N-dimetiletanamida

(2RS)-2-{1-benzotien-5-l1}-2-[{3R,6R})-3-{2,3-dihidro-1H-Inden-2-1i)-6-

isobutil-2.5-dioxopiperacin-1-ill-N{2-benciloxifenilletanamida -

Una mezcla de 5-formilbenzotiofeno (2.0 g), clorhidrato del éster
metllico de (D)-leucina (2.24 g), trietilamina {1.72 ml) y metanol (20 ml), se
agité a temperatura ambiente durante 24 horas. A continuacion se agregaron
secuenciaimente N-ter-butoxicarbonil-{D)-indanilglicina (3.59 g) e isocianuro
de 2-benciloxi-fenilisocianuro (2.58 g), y la mezcla se agitd durante 4 dias. A
conﬁnuacibn.' el solvente se removié bajo presién reducida. El residuo se
tomé en diclorometano (20 ml) y cloruro de hidrégeno 4M en 1,4-dioxano (20
ml), y la mezcla se agité a temperatura ambiente durante 2 horas. El solvente
y cloruro de hidrégeno se evéporaron bajo presién reducida. El material crudo
se disolvié en diclorometano (30 ml), y se agregé trietilamina (10 ml). La
mezcla se agité durante 18 horas antes de que se removiera el diclorometano
y el exceso de trietilamina bajo presién reducida. El producto crudo se
disolvié en diclorometano (100 ml), y se lavé con acido clorhidrico 1N (2x100
ml) y saimuera. La fase organica se secd sobre MgSQO,, y se evapord in
vacuo para proporcionar la (2RS)-2-(1-benzotien-5-il)-2-[(3R,6R)-3-(2,3-
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dihidro-1H-inden-2-il)-6-isobutil-2, 5-dioxopiperacin-1-il-N-(2-benciloxifenil)-
etanamida como una espuma marén (7.5 g).

HPLC Rt = 3.88 minutos, m/z [M+H]" = 858.

(2RS)-2-{1-benzotien-5-il)-2{(3R,8R)-3-{2 3-dihidro-1H-Inden-2-11)-6-
isobutil-2 5-dioxopiperacin-1-il]-N-{2-hidroxifenil)etanamida

Se disolvid la (2RS)-2-(1-benzotien-5-il)-2-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-il}-N-(2-
benciloxifenil)etanamida (1.0 g) en diclorometano (& ml), y a ésta se agregd
gota a gota una solucion 1.0M de BBra en diclorometano (2.0 ml). La mezcla
de reaccion se agitd a temperatura ambiente durante 2 horas. A la mezcla de
reaccién se le agregd acido clorhidrico 1N (30 ml) y diclorometano (20 mit).
Las fases se separaron, y la fase org'énica se lavoé con écido clorhidrico 1N
(30 ml) y salmuera (30 ml). La fase orgénica se secO sobre MgSO,, y se
evapord in vacuo. El residuo se purificd mediante una columna de
cromatografia instantinea Biotage™, eluyendo con 3:2 de acetato de
etilo:ciclohexano. Las fracciones requeridas se combinaron y se evaporaron
in vacuo para proporcionar la (2RS)-2-(1-benzotien-5-il}-2-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-il}-N-(2-hidroxifenil)-
etanamida (210 mg).

HPLC Rt = 3.55 minutos, m/z [M+H]" = 568.

o
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2, 5-dioxoplperacin-1-l]-N,N-dimetiletanamida

Se suspendié carbonildiimidazol (100 mg) en diclorometano
anhidro (1 mL), y la suspension se dejé a temperatura ambiente durante 15
minutos. A continuacién se agregd (2RS)-2-(1-benzotien-5-il)-2-{(3R,6R)-3-
(2,3-dihidro-1H-inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-il]-N-(2-hidroxifenil)-
etanamida (200 mg), y la mezcla se agitd a temperatura ambiente durante 5
horas 20 minutos. A continuacion se trat6 la solucibn marrén resultante con
una solucibn 2.0M de dimetilamina en tetrahidrofurano (1.0 mL, 6
equivalentes), y la mezcla resultante se agitd durante 30 minutos, y a
continuacién se dej6é reposar a temperatura ambiente durante 18 horas 15
minutos. La mezcla de reaccién se evapord bajo presién reducida. El
producto crudo se purificdé mediante cromatografia en columna con sllice
eluyendo con 1:1 viv de acetato de etilo:ciclohexano. Las fracciones
requeridas se combinaron y se evaporaron in vacuo para proporcionar (2R)-2-
(benzotien-5-il)-2-[(3R,8R)-3-(2,3-dihidro-1H-inden-2-il)-8-isobutil-2,5-
dio'xopiperaqin—1-il]-N,N-dimetiletanamida como un sélido blanco (90 mg).

HPLC Rt = 3.35 minutos, m/z [M+H]* = 504. _

H RMN (CDCla) 5 7.94 (d, 1H), 7.89 (m, 1H), 7.70 (d, 1H), 7.54
(d, 1H), 7.41 (m, 1H), 7.35 (d, 1H), 7.23 (m, 1H), 7.13 (m, 3H), 6.63 (s, 1H),
4.25 (m, 1H), 4.02 (dd, 1H), 3.23-3.04 (m, 3H), 3.01 (s, 3H), 2.93-2.77 (m, SH),
1.50-1.32 (m, 2H), 0.52 (m, 1H), 0.48 (d, 3H), 0.12 (d, 3H).
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Los compuestos 150-169 y 174-175 se prepararon via el método

1. El compuesto 170 se prepard via el método 2. Los compuestos 171, 172 y

173 se prepararon via el método 5.

Ej.
No

Regno

P.M.

Rt/m
in

ion
+ve

lon

Nombre

150

917.7

3.62

518

516

(2R)-N-(ter-butil)-2-
(2,3-dihidro-1-
benzofuran-5-il)-2-
[(3R,BR)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-
illetanamida

161

X

516.6

3.12

517

515

2-(1H-1,2,3-
benzotriazol-5-il)-N-
(ter-(butil)-2-[(3R,6R)-
3-(2,3-dihidro-1H-
inden-2-il)-6-isobutil-
2,5-dioxopiperacin-1-
iflacetamida

152

§33.7

3.42

534

(2R)-N-(ter-butil)-2-
(2,3-dihidro-1,4-
benzodioxin-8-il)-2-
[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-
illetanamida

183

555.6

3.1

554

(2R)-N-(ter-butil)-2-
(2,2-difluoro-1,3-
benzodioxol-5-il}-2-
[(3R,BR)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-
iljletanamida
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154

532.7

3.32

533

531

(2R)-2-(1,3-
benzotiazol-6-il)-N-
(ter-butil)-2-[(3R,6R)-
3-(2,3-dihidro-1H-
inden-2-il}-8-isobutil-
2,5-dioxopiperacin-1-
illetanamida

165

530.7

3.18

531

529

(2R)-N-(ter-butil)-2-
[(3R,BR)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il]-2-
(1-metil-1H-1,2,3-
benzotriazol-5-
iljetanamida

156

530.7

3.22°

531

529

(2R)-N-(ter-butil)-2-
[(3R,6R)-3+2,3-
dihidro-1H-inden-2-il)-
B-isobutil-2,5-
dioxopiperacin-1-il}-2-
(1-metil-1H-1,2,3-
benzotriazol-6-
iljetanamida

157

6290.7

3.08

514

trifluoroacetato de
(2R)-2-(1H-
bencimidazol-5-il)-N-
(ter-butil)-2-{(3R,8R)-
3-(2,3-dihidro-1H-
inden-2-il)-6-[(1R)-1-
metilpropil}]-2,5-
dioxopiperacin-1-
iletanamida

168

515.7

3.72

516

514

(2R)-2-(1-benzofuran-
2-il)-N-(ter-butil)-2-
{(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-
illetanamida

159

530.7

33

531

529

(2R)-N-(ter-butil)-2-
[(3R,BR)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il}-2-
(2-metil-1,3-
benzoxazol-5-
iljetanamida
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160

530.7

.35

531

529

(2R)-N-(ter-butil)-2-
[(3R,6R)-32,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il}-2-
(2-metil-1,3-
benzoxazol-8-
illetanamida

161

Chy

519.7

3.37

520

518

(2R)-2-(1,2,3-
benzotiadiazol-6-il)-2-
[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il}-N-
isopropiletanamida

162

514.7

3.41

515

(2R)-2-{(3R,6R)-3-
(2,3-dihidro-1H-inden-
2-il)-6-isobutil-2,5-
dioxopiperacin-1-il}-N-
isopropil-2-(1-metil-
1H-indol-5-
iljetanamida

163

529.6

(2R)-2-[(3R,6R)-3-
(2,3-dihidro-1H-inden-
2-il}-6-isobuitil-2,5-
dioxopiperacin-1-il}-N-
isopropil-2-(2-oxo-2H-
cromen-8-il)etanamida

164

517.7

3.53

518

516

(2R)-2-(1-benzotien-5-
il}-2-[(3R,8R)-3(2,3-
dihidro-1H-inden-2-il)-
B-isobutil-2,5-
dioxopiperacin-1-il}-N-
isopropiletanamida

165

i i aai i wli

501.8

3.42

502

500

(2R)-2-(1-benzofuran-
6-il)-2-[(3R,8R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il]-N-
isopropiletanamida
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166

500.6

3.35

501

499

(2R)}-2{(3R,6R)-3-

(2,3-dihidro-1H-inden-
2-il)-8-isobutil-2,5-
dioxopiperacin-1-il}-2-
(1H-indol-6-il)-N-
isopropiletanamida

167

516.7

4.88

516

514

2R-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il}-N-
isopropil-2-(1-metil-
1H-bencimidazol-2-
ilJacetamida

168

515.7

4.32

916

514

(2R)-2-[(3R,6R)-3-
(2,3-dihidro-1H-inden-
2-il)-8-isobutil-2,5-
dioxopiperacin-1-il}-N-
isopropil-2-(l-metil-1H-
bencimidazol-6-
ifletanamida

169

.|9158.7

2.65

516

514

(2R)-2-[(3R,6R)-3-
(2,3-dihidro-1H-inden-
2-il)-8-isobutil-2,5-
dioxopiperacin-1-il]-N-
isopropil-2-(1-metfil-
1H-bencimidazol-5-
iljetanamida

170

502.6

3.35

503

501

(2R)-2-{(3R,6R)-3-
(2,3-dihidro-1H-inden-
2-il)-6-isobutil-2,5-
dioxopiperacin-1-il}-
N,N-dimetil-2<(3-metil-
1,2-bencisoxazol-5-
iletanamida

171

486.6

3.07

487

485

(2R)-2{(3R,6R)-3-
(2,3-dihidro-1H-inden-
2-il)-8-isobutil-2,5-
dioxopiperacin-1-il]-2-
(1H-indol-5-i)-N,N-
dimetiletanamida
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172 487.6 |2.94 | 488 (2R)-2-[(3R,6R)-3-
(2,3-dihidro-1H-inden-
2-il)-6-isobutil-2,5-
dioxopiperacin-1-il]-2-
(1H-indazol-5-il)-N,N-
dimetiletanamida

173 4876|299 [488 (486 |(2R)-2-[(3R,6R)-3-
(2,3-dihidro-1H-inden-
2-il)-6-isobutil-2,5-
o L dioxopiperacin-1-il}-2-
(1H-indazol-8-il)-N,N-

" dimetiletanamida

174 511.7 | 3.56 (512 (2R,S)-[(3R,6R)-3-
(2,3-dihidro-1H-inden-
2-if)-8-isobutil-2,5-
dioxopiperacin-1-il]-N-
isopropil-2(2-
naftil)acetamida

175 512.7 |13.19 | 513 (2R,S)H{(3R,8R)-3-
(2,3-dihidro-1H-inden-
2-il)-6-isobutil-2,5-
dioxopiperacin-1-il}-N-
o, isopropil-2-quinolin-6-
ilacetamida

EJEMPLO 176
-3-{2,3-dihidro-1H-inden-2-1}-6-isobutii-2,5-dioxopiperacin-

1-l]-N-isopropli-5-{trifluorometil)-2-furilletanamida

A una solucién de 5-triflucrometil-furan-2-carbaldehido (140 mg)
[preparado como en la referencia Chem. Heterocycl. Compd. 13, 1877, 1280-
1282, por R. V. Grigorash, V. V. Lyalin, L. A. Alekseeva y L. M. Yagupol'skii: 5-

Trifluoromethylfuran Derivatives] en metanol (1.1 mi), se agregé trietilamina
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(118 pl) y clorhidrato del éster t-butllico de (D)-leucina (190 mg). La mezcla se
dejé reposar durante 16.33 horas antes de agregar secuencialmente el acido
(2RH(ter-butoxicarbonil)amino](2,3-dihidro-1H-inden-2-il)etancico (246 mg) e
isocianuro de isopropilo (77.4 pl). La mezcla, una solucidn amarilla, se dejo
reposar durante 24 horas, antes de que se removiera el solvente in vacuo. El
residuo se disolvid en cloruro de hidrégeno 4M en dioxano (3 ml), y se dejo
reposar durante 6.75 horas a temperatura ambiente. Después de este tiempo,
el solvente se removié in vacuo. El residuo se disolvié en metanol (4 ml), y se
tratdé con una solucién de cloruro de hidrégeno 4M en dioxano (0.2 ml), y se
dej6 reposar durante la noche. Después de este tiempo, el solvente se
removié in vacuo. El residuo se agité en dioxano (9.5 ml) que contenlia
trietlamina (0.5 mi) y diclorometano (5 ml) ‘durante 4.75 horas. A
continuacién, la mezcla se evaporé in vacuo para proporcionar un sélido
marrén brillante. Este material crudo se purificd mediante una columna de
SPE (10 g, silice Mega Bond Eut) eluyando paso a paso con cloroformo al
100%, 4:1 de ciclohexano:éter dietllico, 3:1 de ciclohexano:éter dietilico, 2:1
de ciclohexano:éter dietllico, 1:1 de ciclohexano:éter dietilico, 1:2 de
ciclohexano:éter dietilico, 1:3 de ciclohexano:éter dietllico, éter dietilico al
100%, 1:1 de acetato de etilo:ciclohexano, 2:1 de acetato de etilo:ciclohexano,
3:1 de acetato de etilo:ciclohexano, acetato de etilo al 100%. Se combinaron
inclusive las fracciones 1:2 de ciclohexano:éter dietllico a 2:1 de acetato de
etilo:ciclohexano para proporcionar una goma anaranjada (215 mg). La goma

se purificd ademés, para separar los isomeros, mediante cromatografia en
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placa preparativa. 60 placas de gel de sllice de Whatman PK6BF de 20 x 20
cm?, se eluyeron en 1:1 de acetato de etilo:ciclohexano seis veces, y se

extirajeron con 9:1 de acetato de etilo:metanol, para proporcionar la (2R)-2-

isopropil-2-[5-(trifiuorometil)-2-furilletanamida (64 mg).
HPLC Rt = 3.58 minutos; m/z [M+H]" = 520.

'"H RMN (CDCly) & 7.88 (d, 1H), 7.16 (m, 4H), 6.85 (d, 1H), 6.74
(d, 1H), 8.30 (d, 1H), 5.73 (s, H), 4.19 (dd, 1H), 4.08 (m, 1H), 3.97 (dd, 1H),
3.14 (m, 2H), 3.01 (m, 1H), 2.84 (m, 2H), 1.81 (m, 1H), 1.68 (m, 1H), 1.15 (d,
6H), 1.11 (m, 1H), 0.82 (dd, 6H).

Preparado de manera similar.

EJEMPLO 177

1-Il]-N-isopropil-2-{5-metiltien-2-iljetanamida

Mediante el procedimiento del Ejemplo 1786, pero utilizando el 5-
metil-tiofen-2-carbaldehido.

HPLC Rt = 3.46 minutos, m/z [M+H]" = 482.

'H RMN (CDCls) 6 7.21 (m, 2H), 7.16 (m, 2H), 6.94 (d, 1H), 6.67
(d, 1H), 6.63 (d, 1H), 5.73 (d, 1H), 4.94 (s, 1i-|). 4.07 (m, 1H), 3.93 (m, 2H),
3.16 (dd, 1H), 3.05 (m, 2H), 2.93 (m, 1H), 2.77 (m, 1H), 2.47 (s, 3H), 1.96 (m,
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1H), 1.88 (m, 1H), 1.72 (m, 1H), 1.17 (d, 3H), 1.12 (d, 3H), 0.94 (d, 3H), 0.92
(d, 3H).

EJEMPLO 178

Una mezcla del 5-trifluorometil-furan-2-carbaldehido (351 mg),
clorhidrato del éster metllico de (D)-leucina (389 mg), trietilamina (0.298 ml) y
metanol (2.2 ml), se agité a temperatura ambiente durante 4 horas, y a
continuacion se dejé reposar durante 18 horas. A continuaciéon se agregd
secuencialmente N-ter-butoxicarbonil-(D)-indanilglicina (623 mg) e isocianuro
de 2-benciloxi-fenilisocianuro (448 mg), y la mezcla se agité durénte 7 horas
antes de dejarla reposar a temperatura ambiente durante 41 horas. A
continuacion, el solvente se removié bajo presién reducida para proporcionar
un jarabe anaranjado/marrén. Este se tomé en cloruro de hidrégeno 4M en
1,4-dioxano (2.8 ml), y la mezcla se agité a temperatura ambiente durante 2
horas. El solvente y el cloruro de hidrégeno se evaporaron bajo presion
reducida. El material crudo se disolvi6 en metanol (5 ml) y se agregd

trietilamina (0.54 ml). La mezcla se agité durante 18 horas antes de remover
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el metanol y el exceso de trietilamina bajo presion reducida. El producto crudo
se purificd mediante cromatografia en columna instantdnea Biotage™
(cartucho de silice de 40 g eluido con 1:5 de acetato de etilo:ciclohexano (600
ml), 1:3 de acetato de etilo:ciclohexano (400 ml) y 1:2 de acetato de
etilo.ciclohexano (450 ml)), para proporcionar la N-[2-(benciloxi)fenil]-2-
[(3R,8R)-3-(2,3-dihidro-1H-inden-2-il)-8-isobutil-2,5-dioxopiperacin-1-il}-2{5-
(trifluorometil)-2-furiljacetamida como un sélido anaranjado (472 mg).
HPLC Rt = 4.04 minutos, m/z [M+H]" = 660.

N-{2-hidroxifenil)-2-[5-{trifluorometii)-2-furillacetamida

Se disolvié la N-[2-(benciloxi)fenill-2-{(3R,6R)-3-(2,3-dihidro-1H-
inden-2-il}-8-isobutil-2, 5-dioxopiperacin-1-il-2-[5-(trifluorometil)-2-furil]-
acetamida (469 mg) en acetato de etilo (10 ml), y se someti6 a hidrogenacion
a presién atmosférica sobre paladio al 10% sobre carbén activado (100 mg).
Después de 4 horas, el catalizador se removié mediante filtracién a través de
filtros de fibra de vidrio y se lavé con acetato de etilo. El filtrado y los lavados
se combinaron, se evaporaron bajo presién reducida y se secaron in vacuo a
temperatura ambiente para proporcionar un sélido anaranjado/matron (400
mg). El sdlido se seco sobre P05 durante la noche para proporcionar la 2-
[(3R,6R)-3-(2,3-dihidro-1H-inden-2-if)-6-isobutil-2,5-dioxopiperacin-1-il}-N-(2-
hidroxifenil)-2-[5-(triflucrometil)}-2-furillacetamida (365 mg).
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HPLC Rt = 3.64 minutos, m/z [M+H]" = 570.

1-il]-N.N-dimetil-2-{5-{trifluorometil)-2-furifjetanamida

Se suspendid carbonildiimidazol (78 mg, 1.6 equivalentes) en
diclorometano anhi&ro (1 mL), y la suspension se dejé a temperatura ambiente
durante 15 minutos. A continuacidn se agregd la (R)-N-(2-hidroxi-fenif)-2-
((3R,6R)-3-indan-2-il-6-isobutil-2, 5-dioxo-piperacin-1-il)}-2-(5-trifluorometil-
furan-2-il)-acetamida (172 mg), y la mezcla se agité a temperatura ambiente
durante 5 horas 20 minutos. La solucidbn mamén resultante se tratdé a
continuacién con una solucién de dimetilamina 2.0M en tetrahidrofurano (0.9
mL, 6 equivalentes), y la mezcla resultante se agité durante 30 minutos y a
continuaciéon se dejé reposar a temperatura ambiente durante 18 horas 15
minutos. La mezcia de reaccién se diluyé con diclorometano (2 mL), y se lavé
con dcido clorhidrico 1M (2 mL). La fase organica se separd utilizando un
vidrio poroso hidrofébico, y se evapord bajo presion reducida para
proporcionar una goma marmén. El producto crudo se aplico a 3 placas de
cromatografia preparativas, las cuales se eluyeron con 1:1 v/iv de acetato de

etilo:ciclohexano. La banda requerida se extrajo con acetato de etilo para

solido amarilio mate (87 mg).
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HPLC Rt = 3.51 minutos, m/z [M+H]" = 506.
'H RMN (CDCl) & 7.19 (m, 5H), 6.86 (dd, 1H), 6.64 (d, 1H), 8.61
(s, 1H), 4.25 (m, 1H), 3.97 (dd, 1H), 3.20-3.02 (m, 3H), 3.01 (s, 3H), 2.96 (s,
3H), 2.88 (m, 1H), 2.80 (m, 1H), 1.70 (m, 1H), 1.67 (m, 1H), 0.74 (d, 3H), 0.70
(m, 1H), 0.63 (d, 3H).

EJEMPLO 179

1-il]-N,N-dimetil-2{2-metil-1,3-oxazol-4-iljetanamida

Mediante el procedimiento del Ejemplo 178, utilizando (2R)-2-
[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-8-isobutil-2,5-dioxopiperacin-1-il}-N-(2-
hidroxifenil)-2-(2-metil-1,3-oxazol-4-il)etanamida.

HPLC: Rt = 2. 88 minutos; m/z (M+H)" = 453,

Una mezcla de 2-metil-oxazol-4-carbaldehido'” (340 mg),

clorhidrato del éster metllico de (D)-leucina (568 mg), trietilamina (0.435 ml) y
metanol anhidro (20 ml), se agitd a temperatura ambiente durante 18 horas. A
continuacién se agregd N-benciloxicarbonil{D)-indanilglicina (1.015 g) y

isocianuro de 2-benciloxi-fenilo (648 mg), y la mezcla se agité durante 12 dias
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antes de dejarla reposar a temperatura ambiente durante 10 dias. El solvente
se removid bajo presién reducida para proporcionar una goma anaranjada
oscura, la cual se disolvié en acetato de etilo (150 mL), y se lavé con acido
clorhidrico 2M (100 mL), solucién de bicarbonato de sodio saturada (100 mL),
y solucién del cloruro de sodio saturada (50 mL), a continuacion se seco sobre
sulfato de magnesio anhidro y se concentrd bajo presién reducida a un
volumen de 5 mL. Esta solucibn cruda se diluyd con etanol (80 mL) que
contenia acido acético (1.6 mL), y se agregé bajo vaclo a paladio al 10%
sobre carbono (50% de agua, 425 mg). La suspension resultante se agitd
bajo una atmésfera de hidrégeno durante 20 horas, se filtrd (con ayuda de un
filtro de celite), se lavd con etanol (50 mL), y el filtrado se agregé bajo vacio a
una segunda cantidad de paladio al 10% sobre carbono (50% de agua, 670
mg). La suspensién se agité6 bajo una atmésfera de hidrégeno durante 2
horas, a continuacién se evacué el aparato de hidrogenacién y se rellené con
hidrégeno y la suspension se agité durante 20 horas adicionales. La
suspension se filtrd (con ayuda de un filtro de celite), se lavd con etanol (200
mL), y los filtrados combinados se concentraron bajo presién reducida. El
residuo se repartié entre una solucién de bicarbonato de sodio saturada (100
mL) y diclorometano (60 mL}), a continuacién se sec6 la capa organica (vidrio
poroso hidrofébico), y el solvente se removié bajo presion reducida. La
purificacién se llevé a cabo mediante cromatografla instantanea en Biotage
(40 g de silice), eluyendo con acetato de etilo:ciclohexano (3:1, 300 mL),

acetato de etilo (300 mL), a continuacién acetato de etilo:metanol (20:1, 600
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mL), proporciond la (2R)-2-{(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-2,5-
dioxopiperacin-1-il}-N-(2-hidroxifenil)-2-(2-metil-1,3-oxazol-4-il)etanamida
como una espuma marrén (197 mg).

HPLC: Rt = 3.28 minutos; m/z (M+H)" = 517.

Ref (1) CAS 113732-84-8.

EJEMPLO 180

{3R,8R)-3-{2 3-dihidro-1H-inden-2-ll)-6-isobutil-1-[{(1R)-1-{2-metll-1,3-
oxazol-4-l1})-2-morfolin-4-i-2-oxoetil]piperacin-2,5-diona

Mediante el procedimiento del Ejemplo 179, utilizando morfolina.
HPLC: Rt = 2.80 minutos; m/z (M+H)" = 485,

EJEMPLO 181

1-il]-N.N-dimetil-2-{§-metiltien-2-il}jetanamida

Mediante el procedimiento del Ejemplo 180, utilizando el 5-metil-
tiofen-2-carbaldehido.

HPLC Rt = 3.25 minutos; m/z M* = 468.
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EJEMPL 182

Mediante el procedimiento del Ejemplo 178, utilizando el 3-fluoro-
5-metil-tiofen-2-carbaldehido.
HPLC: Rt = 3.20 minutos; m/z M* = 486.

2-{3-Bromo-5-metil-tiofenil-2-11}-]1,3]dioxano

Se disolvié 3-bromo-5-metil-2-tiofencarbaldehido (1.00 g) en 1.4-
dioxano seco (8 ml). Se agregaron tamices moleculares (4 Angstrom, 2 g),
1,3-propandiol (9 ml), acido p-toluen sulfénico (362 mg), y la mezcla se agité
bajo una atmésfera de nitrégeno, a temperatura ambiente durante la noche.
Los tamices moleculares se removieron mediante filtracién y el filtrado se
evapord. El residuo se extrajo con acetato de etilo y se lavé con solucién
saturada de carbonato de sodio. La fase acuosa se exirajo con mas acetato
de etilo, y las capas combinadas se lavaron con salmuera, se secaron sobre
sulfato de magnesio, se filtraron y concentraron hasta un aceite amarillo (1 g).

La purificacién se realizé mediante filiracién sobre un cartucho
SPE (Sllice-10 g), utilizando diclorometano como eluyente. La solucién fue
eventualmente concentrada para proporcionar 2-(3-bromo-5-metil-tiofen-2-il)-

[1,3]dioxano como un sélido amarillo (1.18 g).
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'H-RMN (CDCls, 400 MHz2): 6.60 ppm (s, 1H); 5.72 ppm (s, 1H);
4.23 ppm (m, 2H); 3.98 ppm (m, 2H); 2.44 ppm (d, 3H); 2.22 ppm (m, 1H);
1.42 ppm (m, 1H).

3-Fluoro-5-metil-tiofen-2-carbaldehido

A una solucion de 2-(3-bromo-5-metil-tiofen-2-il){1,3]dioxano
(1.16 g) en teirahidrofurano seco (10 ml), bajo una atmésfera de nitrégeno, a
-78°C, se agregd gota a gota n-butillitio 1.6M en hexano (3.30 ml). Después
de 15 minutos de agﬁcién, se agregd en porciones N-fluoro-bencen-sulfonil-
imida (1.66 g). La solucién se agité a -78°C durante 10 minutos adicionales,
se dejo calentar a temperatura ambiente y a continuacion durante 60 minutos
adicionales. La reaccién se enfrié con agua (5 ml), se diluy6 con éter dietilico
(20 ml) y se lavé con hidréxido de sodio 1N (30 ml). La fase acuosa se extrajo
nuevamente con éter dietilico (2x10 ml), las capas organicas combinadas se
secaron sobre sulfato de magnesio, se filtraron y se evaporaron. El residuo se
redisolvi6 en 1,4-dioxano (15 ml) y se agregé agua (10), acido p-toluen
sulfénico (837 mg), y la solucién se agité a temperatura ambiente durante la
noche. Se neutralizé con solucién saturada de bicarbonato de sodio (10 ml), a
continuacién se extrajo dos veces con éter. La capa organica se secd sobre
sulfato de magnesio y se evaporé a presion reducida (200 mbaras). El
dioxano residual se removi® mediante destilacion a presién reducida, el

residuo se purificé adicionaimente mediante cromatografia instantanea (éter

N
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de petréleo/diclorometano 55/45), proporcionando el 3-fluoro-5-metil-tiofen-2-

carbaldehido como un aceite incoloro (366 mg), aproximadamente 70% puro.

H-RMN (CDCls, 400 MHz): 5 9.93 ppm (s, 1H); 8.62 ppm (s, 1H);

2.52 ppm (m, 3H).

Preparado de manera similar:

Los compuestos 183-208, 213, 215, 218, 222-225 se prepararon

via el método 1. Los compuestos 207, 208, 216, se prepararon via el método

2. Los compuestos 209-212, 214, 217, 218-221 y 226 se prepararon via el

método 5.

3

=

" | No.

Estructura

P.M.

Rt/
min

lon

Nombre

183

467.7

34

468

406

(25)-2-{(3R,6R)-3+(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il}-N-
isopropil-2-tien-2-
ilstanamida

184

546.6

3.6

548

(2S)-2-(5-bromotien-2-
i)-2-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
G-isobutil-2,5-
dioxopiperacin-1-il]-N-
isopropiletanamida

185

i

546.6

386

546/
548

(28)-2-(4-bromotien-2-
i)-2-{(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-i}-N-
isopropiletanamida

188

e

&F

502.1

3.6

501-3

498-501

(2S)-2-(5-clorotien-2-l)-
2-[(3R,6R)-3+(2,3-
dihidro-1H-inden-2-il)-
8-isobutil-2,5-
dioxopiperacin-1-il}-N-
isopropiletanamida
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187

487.7

3.3

468

466

(2R)-2-[(3R,6R)-3+(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il]-N-
isopropil-2-tien-3-
iletanamida

188

544.8

3.4

545

543

{2S)-2-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
G-isobutil-2,5-
dioxopiperacin-1-il}-N-
isopropil-2-(5-piridin-2-
iltien-2-il)etanamida

189

451.6

33

452

450

(2R}-2-[(3R,8R)-3-(2,3-
dihidro-1H-inden-2-if)-
6-isobutil-2,5-
dioxopiperacin-1-il}-2-
(2-furil)-N-
isopropiletanamida

180

465.7

3.4

484

(2R)-N-{ter-butil)-2-
[(3R,BR)-3-(2,3-dihidro-
1H-inden-2-il)-8-
isobutil-2,5-
dioxopiperacin-1-il]-2-
(3-uril)etanamida

200

508.7

2.9

500

507

5(1(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
B-isobutil-2,5-
dioxopiperacin-1-il}-2-
(isopropilamino)-2-
oxoetil]-N-metil-3-
furamida

201

508.7

508

507

5-[(1R)-1(3R,B8R)-3-
(2,3-dihidro-1H-inden-
2-il)-8-isobutil-2,5-
dioxopiperacin-1-il]-2-
(isopropilamino)-2-
oxoetill-N-metil-2-
furamida

202

el e e

530.5

3.5

528/
531

527/
529

(2R)-2-(5-bromo-2-
furil)-2-[(3R,6R)-342,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il]-N-
isopropiletanamida
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203

479.7

35

480

478

(2R)-2-[(3R,6R)-3+2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il}-2-
(4,5-dimetil-2-furil)-N-
isopropiletanamida

204

465.7

34

(2R)-2-[(3R,6R)-32,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il]-N-
isopropil-2-(5-metil-2-
furil)etanamida

205

477.8

33

478

476

(2R)-N-(ter-butil)-2-
[(3R,6R)-3-(2,3-dihidro-
1H-inden-2-il)-8-
isobutil-2,5-
dioxopiperacin-1-il]-2-
pirimidin-5-iletanamida

206

o e

485.7

29

464

(2R)}-2-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
B-isobutil-2,5-
dioxopiperacin-1-il}-N-
isopropil-2-(1-metil-1H-
pirazol-4-il)etanamida

207

i

468.7

469

ninguno

(2R)-2-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il)-
N,N-dimetil-2-(2-metil-
1,3-tiazol-4-
illetanamida

208

¢
)

7

522.6

3.4

523

521

(2R)-2-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il}-
N,N-dimetil-2{2-
(trifluorometil)-1,3-
tiazol-4-illetanamida

209

o

462.7

3.1

483

ninguno

(2R})-2-{(3R,6R)-3+(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il]-
N,N-dimetil-2-{6-
metilpiridin-3-
illetanamida
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210

558.7

33

559

657

(3R,6R)-3-(2.3-dihidro-(\/

1H-inden-2-il)-6-
isobutil-1-{(1R)-2-
morfolin-4-il-2-oxo-1-[6-
(trifluorometil)piridin-3-
iljetil}piperacin-2,5-
diona

211

464.6

2.7

465

(2R)-2-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-if)-
6-isobutil-2,5-
dioxopiperacin-1-il]-
N,N-dimetil-2-(8-oxo-
1,6-dihidropiridin-3-
iljetanamida

212

478.6

3.04

479.23

477.26

(2R)-2-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il}-2-
(6-metoxipiridin-3-il)-
N.N-dimetiletanamida

213

479.6

3.03

480

478

(2R)-2-{(3R,6R)-3{2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il]-2-
(1,3-dimetil-1H-pirazol-
5-lI)-N-
isopropiletanamida

214

¥

466.56

3.1

467

{2R)-2-{(3R,6R)-3+(2,3-
dihidro-1H-inden-24il)-
G-isobutil-2,5-
dioxopiperacin-1-il}-2-
(2-etil-1,3-oxazol-4-il)-
N,N-dimetiletanamida

216

482.6

3.58

483

481

N-(ter-butil}-2-[(3R,6R)-
3-(2,3dihidro-1H-
inden-2-il)-8-isobutil-
2,5-dioxopiperacin-1-il}-
2-{1,3-tiazol-2-
ilacetamida

216

53%@ ‘%5‘% 5% F‘%ﬁgﬂ‘%ﬂ*

522.6

3.46

523

521

2-{(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
6-isobuitil-2,5-
dioxopiperacin-1-il}-
N,N-dimetil-2-[2-
(trifluorometil)-1,3-
tiazol-5-ilJacetamida

o
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217

478.6

3.07

479

477

(2R)-2-(2-ciclopropil-
1,3-oxazol-4-il)-2-
[(3R,6R)-3-(2,3-dihidro-
1H-inden-2-il)}-8-
isobutil-2,5-
dioxopiperacin-1-il}-
N,N-dimetiletanamida

218

520.5

3.47

521

519

(2R)-2-[(3R,6R)-3+2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il]-N-
isopropil-2-[2-
(trifluorometil)-1,3-
oxazol-4-iljetanamida

219

554.7

28

553

(2R)-2-(3R,6R)-3+(2,3-
dihidro-1H-inden-2-il)-
6-isobutil-2,5-
dioxopiperacin-1-il]-N-
metil-2-(6-metilpiridin-
3-i)-N-{2-
(metilsulfonil)etiljetana
mida

220

604.7

2.7

605

603

(3R,6R)-3-(2,3-dihidro-
1H-inden-2-il)-6-
isobutil-1{(1R)-2-[4-(2-
metoxietil)piperacin-1-
il}-2-oxo-1-[5-
(trifluorometil)-2-
furiljetil}piperacin-2,5-
diona

221

585.6

28

586

584

(2R)-2-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-
8-isebutil-2,5-
dioxopiperacin-1-il]-N-
metil-N-[(1-metil-1H-
imidazol-2-l)metil}-2-[5-
(trifluorometil)-2-
furiljetanamida

222

462.8

3.29

463

481

2-((3R,6R)-3-Indan-2-l-
B-isobutil-2,5-dioxo-
piperacin-1-il)-N-
isopropil-2-piridin-2-il-
acetamida
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6\6)/

223

482.6

3.00

483

461

2<{(3R BR)-3-Indan-2-i-

' 8-isobutil-2,5-dioxo-

piparacin-1-il)-N-
isopropil-2-piridin-3-il-
acetamida

224

516.7

3.41

517

515

N-Ciclohexil-2-
{(3R,6R)-3-indan-2-il-6-
isobutil-2,5-dioxo-
piperacin-1-il}-2-(6-
metil-piridin-2-il)-
acetamida

225

482.6

2.93

463

461

2-((3R,6R)-3-indan-2-il-
6-isobutil-2,5-dioxo-
piperacin-1-il)-N-
isopropil-2-piridin-4-il-
acetamida

226

466.6

3.06

487

(R)-2-(2,5-dimetil-
oxazol-4-il}-2-((3R,6R)-
3-indan-2-il-8-isobutil-
2,5-dioxo-piperacin-1-
if)-N,N-
dimetilacetamida

EJEMPLO 227

(2,3-dihidro-1H-Inden-2-il)-8-isobutilpiperacin-2,5-diona

Se agitd el acetidinol (Ejemplo 15) (57 mg) en diclorometano

anhidro (2 mL) a -5°C, y se agregé trifluoruro de dietilaminoazufre (50 plL,

exceso) en una porcidn. La mezcla se dejé a temperatura ambiente durants la

noche y se agregé carbonato acido de sodio saturado acuoso (3 mL). La

mezcla se diluydé con diclorometano (10 mL), y la fase organica se separd
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utilizando un vidrio poroso hidrofébico y se eliminé con nitrégeno. La mezcla
de reaccion cruda se purificd utilizando el sistema autoprep dirigido por masa

para proporcionar la (3R.8R}-1-[(1R)-1-(2.4-Difl nil}-2-(3-f idin-1-

como un sdlido blanco.

HPLC Rt = 3. 34 minutos, m/z [M+H]" = 514.

Ejemplos Farmacoldgicos

Tabletas

a) Compuesto de la invencion 50.0 mg
Lactosa 70.0 mg
Celulosa Microcristalina 70.0 mg

Polivinilpirrolidona reticulada 8.0 mg

Estearato de Magnesio 2.0 mg
Peso comprimido 200.0 mg

El compuesto de la invencién, la celulosa microcristalina, la
lactosa y la polivinilpirmolidona reticulada se tamizaron a través de un tamiza
de 500 micras y se combinaron en un mezclador adecuado. El estearato de
magnesio se tamiz6 a través de un tamiz de 250 micras y se combiné con la
mezcla activa. La mezcla se comprime en tabletas utilizando punches

adecuados.
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b} Compuesto de la invencion 50.0 mg
Lactosa 120.0 mg
Almidén pregelatinizado 20.0 mg

Polivinilpirrolidona reticulada 8.0 mg

Estearato de Magnesio 2.0 mg
Peso comprimido 200.0 mg

El compuesto de la invenciéon, la lactosa y el almidén
pregelatinizado se combinaron juntos y se granularon con agua. La masa
humeda se secd y trituré. El estearato de magnesio y polivinilpirrolidona
reticulada se tamizaron a través de un tamiz de 250 micras y se combinaron

con el granulo. La mezcla resultante se comprime utilizando troqueles para

tabletas adecuados.
Capsulas

a) Compuesto de la invencién 50.0 mg
Lactosa ) 148.0 mg
Estearato de Magnesio 20mg
Peso lleno 200.0 mg

El compuesto de la invencion y el almidéon pregelatinizado se
tamizaron a través de un tamiza de 500 micras, se mezclaron juntos y se

lubricaron con estearato de magnesio, (tamizado a través de un tamiza de 250
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micras). La mezcla se llena en cépsulas de gelatina dura de un tamafio

adecuado.

b) Compuesto de la invencién 50.0 mg
Lactosa 132.0mg
Polivinilpirrolidona 8.0 mg

Polivinilpirrolidona reticulada 8.0 mg

Estearato de Magnesio 2.0mg
Peso lleno 200.0 mg

El compuesto de la invencién y la lactosa se combinan juntos y
se granulan con una solucién de polivinilpirrolidona. La masa himeda se secd
y se triturd. El estearato de magnesio y la polivinilpirrolidona reticulada se
tamizan a través de un tamiz de 250 micras y se combinan con los granulos.
La mezcla resultante se llena en capsulas de gelatina dura de un tamafio

adecuado.

Formulacién de Inyeccién
% peso/volumen
Compuesto de la invencion 0.10

Agua para inyecciones B.P.a 100.00

b
gk
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El cloruro de sodio puede agregarse para ajustar la tonicidad de
la solucién, y el pH puede ajustarse-a aquél de la maxima estabilidad y/o para
facilitar la solucién del compuesto de la invencién utilizando un dcido o base
diluido o mediante la adicion de las sales amortiguadoras adecuadas. Los
solubilizantes, tales como cosolventes, pueden agregarse para facilitar la
solucion del compuesto de la invencion. Los antioxidantes y las sales
quelantes de metal también pueden incluirse. La solucibh se clarifica, se afora
a un volumen final con agua, y el pH se mide nuevamente y se ajusta si es
necesario, para proporcionar 1 mg/ml del compuesto de formula (I).

La solucibn puede empacarse para inyeccién, por ejemplo,
mediante IIenédo y sellado de ampulas, viales o jeringas. Las ampulas, viales
o jeringas pueden llenarse asépticamente (por ejemplo, la solucién puede ser
esterilizada mediante filtracién y llenada en &mpulas estériles bajo condiciones
asépticas), y/o esterilizarse terminalmente (por ejemplo, mediante
calentamiento en un autoclave, utilizando uno de los ciclos aceptables). La
solucién puede empacarse bajo una atmésfera inerte de nitrégeno.

De manera preferida, la solucién se llena en ampulas, selladas
por fusién del vidrio y esterilizadas termiriaimente.

Las formulaciones estériles adicionales, se preparan de una
manera similar conteniendo 0.05, 0.20 y 0.5% peso/volumen del compuesto
de la invencién, para proporcionar respectivamente 0.5, 2 y 5 mg/ml del

compuesto de la invencion.
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Medicién de la Actividad Antagonista de la Oxitocin

Amortiguador de Ensayo utilizado a través del ensayo: HEPES
50 mM, MgCl; 10 mM, 0.125 mg/ml de BSA, pH ajustado a 7.4 con KOH.

Se prepararon membranas de hOT-CHO a una concentracién de
0.3 mg de proteina/ml en el amortiguador de ensayo. Los compuestos de
prueba se disolvieron inicialmente en DMSO (a 10 mM), y se diluyeron en

DMSO (Beckman Biomek FX). Se transfirié 1 ul del compuesto a 384 placas

de ensayo negras (NUNC), utilizando un Biomek FX. Se agregaron 20 pl de
Oxitocina Bodipy TMR 1 nM (Perkin Elmer) en un amortiguador de ensayo a
todos los pozos (Labsystems Multidrop), a continuacién se agregaron 20 ul de
membrana a todos los pozos (Multidrop). Las placas se incubaron a
temperatura ambiente durante 60 minutos.

La polarizacién se leyé en un Analizador LJL (AEx = 535 nm,
AEm = 580 nM, ADicroico = 555 nm).

Los datos se ajustaron a una ecuacion logistica de 4 pardmetros.
Un estimado de la Ki se calculé como CI50/5.

Los compuestos de prueba de la invencién anteriores, en
general, tienen un valor de pKi dentro del intervalo de 7 a 11. Asl, los
compuestos de los ejemplos 1 a 227 tienen una pKi dentro del intervalo 8.5 a

10.8.
lLLos compuestos de la invencidn son esencialmente no toxicos a

dosis terapéuticamente activas. Asl, el compuesto del ejemplo 10 ha sido



qj\?\

administrado a ratas a dosis de hasta 300 mg/kg p. 0., durante 4 dias, y no se

observaron efectos toxicolégicos adversos.
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N_VEDAD DE LA INVENCI N
REIVINDICACIONES

1.- Un método para tratar o prevenir enfermedades o condiciones
mediadas a través de la accién de la oxitocina, la cual comprende administrar
a un mamifero en necesidad del mismo una cantidad efectiva de una

compuesto de la férmula (1)

0

y/o un derivado fisiolégicamente aceptable del mismo, en donde: R,
representa arilalquifo de (Ci4) 0 un grupo cicloalquilo de 5-7 miembros
sustituido opcionalmente con uno o mas grupos hidroxilo, el cual esté
fusionado a un anillo-de benceno sustituido opcionalmente; Rz representa
alquilo de Cy¢ (sustituido opcionalmente por un grupo alcoxi de C,.2, alquitio
de Cy.2, di(alquil de C12)amino o un cicloalquilo de Cse) o cicloalquilo de Casg,
o un grupo heterociclico de 5-6 miembros que contiene un solo heterodtomo
seleccionado de O, S o N, dtomo de nitrégeno el cual porta un atomo de
hidrégeno o un grupo metilo o etilo; Ra representa fenilo sustituido

opcionalmente, un grupo heteroarilo de 5 6 6 miembros o un sistema anular
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biclclico fusionado, que contiene 9-10 miembros en el anillo, el cual puede ser
un grupo carbociclico o éste puede contener hasta 3 heterodtomos
seleccionados de O, S o N, y uno de los anillos fusionados es benceno; R,
representa OH u O-alquilo de C.4 (sustituido opcionalmente con
alquilcarboniloxi de C14) 0 NRsRs; Rs representa hidrégeno, alquilo de Ci.q
(sustituido opcionalmente con alcoxi de Ci4) 0 cicloalquilo de Cs7; Rs
representa hidrégeno, metilo, alcoxi de C1.4, cicloalquilo de C.7, alquilo de C14
[sustituido opcionalmente con uno o mas grupos seleccionados de carboxilo,
alquilsulfonilo de Cy4 o alcoxicarbonilo de Ci4), alquilo de Cz4 [sustituido
opcionalmente con uno 0 mas grupos seleccionados de halégeno, hidroxi,
alcoxi de Ci4 0 NR;7Rs, en donde Ry y Rs de manera independiente
representan hidrégeno o alquilo de C14, 0 junto con el 4tomo de nitrégeno al
cual estan unidos para formar un anillo heterociclico saturado de 3-7
miembros, el cual puede contener un heteroatomo adicional seleccionado de
O, S o N (y grupo heterociclico el cual puede estar sustituido por 1 a 3 grupos
seleccionados de alquilo de Cia, hidroxi, alcoxd de Ci3 (sustituido
opcionalmente por cicloalquilo de Cag o fenilo sustituido opcionalmente),
cicloalquilo de C3s 0 NR:R4, en donde R:; y R4, cada uno de manera
independiente, representa un grupo seleccionado de alquilo de C4.3 (sustituido
opcionaimente por cicloalquilo de Cas 0 fenilo sustituido opcionalmente) o
cicloalquilo de Cs¢)], 0 Re representa un grupo fenilo o bencilo (sustituido
opcionalmente por uno © mas grupos metoxi o benciloxi), o un grupo

heteroarilmetilo sustituido opcionalmente ¢ un grupo heteroarilo o cicloalquilo
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de Cs7 o el grupo CH2.CONRgR10, @n donde Ry representa hidrégeno o alquilo
de C44, R1o representa hidrégeno, alquilo de C44 sustituido opcionalmente por
un grupo heteroarilo de 5 6 8 miembros, o Ry, Ry Y el 4tomo de nitrégeno al
cual estdn unidos, forman un anillo heterociclico saturado de 5 6 6 miembros y
en donde el grupo heterociclico de 6 miembros puede contener un
heteroatomo adicional seleccionado de oxigeno, azufre o nitrégeno y el atomo
de nitrégeno adicional porta un atomo de hidrégeno o un grupo alquilo de Ci4
o alcanoilo de Ci4; 0 Rs y Rs junto con el atomo de nitrégeno al cual estan
unidos, forman un anillo heterociclico saturado de 3 a 7 miembros, heterociclo
el cual puede contener un heterodtomo adicional seleccionado de oxigeno,
azufre y nitrégeno, y en donde el atomo de azufre puede estar en una forma
oxidada, por ejemplo, SO2 y el atomo de nitrébgeno adicional porta un atomo
de hidrégeno o un grupo alquilo de Ci4 0 alcanoilo de Ci4, 0 un grupo
alquilsulfonilo de Ci4 o un alcoxi de Cy3 alquilo de Co4 [y grupos
heterociclicos los cuales pueden estar sustituidos por uno 0 mas atomos de
halégeno o un grupo seleccionado de alquilo de C4.3, hidroxi, oxo, cicloalquilo
de Cag 0 NR.R;, en donde R, y Ry, cada uno de manera independiente
representa un grupo seleccionado de alquilo de C4.3 (sustituido opcionaimente
por cicloalquilo de Ca¢ o fenilo sustituido opcionaimente), o cicloalquilo de C3.¢]-

2.- El compuesto de formula (I) de conformidad con la
reivindicacién 1, caracterizado ademds porque R¢ es un grupo 2-indanilo y R,

R3 ¥ R4 tienen los significados definidos en la reivindicacion 1.
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3.- El compuesto de formula (I) de conformidad con la
reivindicacion 1 o la reivindicacién 2, caracterizadp ademas porque R4 es
hidroxi o el grupo NRsRg.

4.- El compuesto de fdrmula (I) de conformidad con cualquiera
de las reivindicaciones 1 a 3, caracterizado ademas porque los compuestos

tienen una estereoquimica como se definié en la formuia (1a),

s L R,

0O
(1a)

en donde los grupos Ry, Rz, R3 ¥ R, tienen los significados definidos para la
férmula (I).

5.- El compuesto de formula (I) de conformidad con cualquiera
de las reivindicaciones 1 a 4, caracterizado ademas porque el grupo Rz es un
grupo seleccionado de 1-metilpropilo o 2-metilpropilo.

6.- El compuesto de férmula (I) de conformidad con cualquiera
de las reivindicaciones 1 a 5, caracterizado ademas porque Rs es un grupo
fenilo sustituido opcionalmente.

7.- El compuesto de férmula (1) de conformidad con cualquiera
de las reivindicaciones 1 a 8, caracterizado ademas porque R3 es un grupo

heteroarilo de 5 6 6 miembros.
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8.- El compuesto de férmula (I) de conformidad con cualquiera
de las reivindicaciones 1 a 7, caracterizado ademds porque R3 es un sistema
anular biciclico fusionado que contiene de 8-10 miembros en el anillo, los
cuales pueden ser un grupo carbociclico o éste puede contener hasta 3
heterodtomos seleccionados de O, S 0 N y uno de los anillos fusionados es
benceno.

9.- El compuesto de férmula (I) de conformidad con cualquiera
de las reivindicaciones 1 a 8, caracterizado ademas porque R3 es un grupo
seleccionado de fenilo, 2-fluorofenilo, 3-fluorofenilo, 4-fluorofenilo, 4-
clorofenilo, 3-clorofenilo, 2-clorofenilo, 4-bromofenilo, 2,3-difluorofenilo, 3,4-
difluorofenilo, 2,4-difluorofenilo, 3,5-difluorofenilo, 2,5-difluorofenilo, 2-cloro-4-
fiuorofenilo, 2,4-diclorofenilo, 3,4-diclorofenilo, 2-fluoro-4-bromofenilo, 4-cloro-
3-fluorofenilo, 2,3 4-trifluorofenilo, 2,4,5-trifluorofenilo o 2,4,6-trifluorofenilo, 2-
fluoro-4,5-dimetoxifenilo, 3-fluoro-4-metoxifenilo, 4-fluoro-3-metoxifenilo, 2-

fluoro-4-metoxifenilo, 2-fluoro-4-hidroxifenilo, 2-fluoro-4-
dimetilaminometilfenilo, 2-fluoro-4-hidroximetilfenilo, 3-fluoro-4-(4-
morfolino)fenilo, 3-fluoro-4-carboximetiloxifenilo, 3-fluoro-4-t-

butiloxicarbonilmetiloxifenilo, 3-ﬂuoro-4-dimetilaminocérboniloxifenilo. 3-cloro-
4-trifluorometoxifenilo, 2,3-difluoro-4-metil-fenilo, 4-trifluorometoxifenilo, 4-
trifluorometilfenilo, 4-hidroxifenilo, 4-metoxifenilo, 4-metoxicarbonilfenilo, 3-
metoxicarbonilfenilo, 4-metilsulfonilfenilo, 4-metilaminocarbonilfenilo, 4-
aminocarbonilfenilo, 4-metilaminosulfonilfenilo, 3-(3-piraziolil)fenilo, 4-(3-

pirazolil)fenilo, 4-(4-pirazofil}fenilo, 4-(3-piridil)fenilo, 4-(2-piridilfenilo), 4-(2-
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imidazolil)fenilo, 3-(2-imidazolil)ffenilo,  4-(1-t-butil-tetrazol-5-il)fenilo, 4- [\/
metilaminofenilo, 4-dimetilaminofenilo, 4-dietitaminofenilo, 4-acetilaminofenilo,
3-acetilaminofenilo, 4-hidroxi-3-acetilaminofenilo, 4-metilsulfonilaminofenilo, 4-
N-metilpiperacinofenilo, 4-N-pirrolidinofenilo, 2-fluoro-4-{(4-morfolino)fenilo, 4-

(4-morfolino)fenilo, 4-(4-hidroxipiperidino)fenilo, 2-fluoro-4-(4-

hidroxipiperidino)fenilo, 3-(1-pirazolil)fenilo, 4-(1-pirazolil}fenilo, 4-(1-3,5-di-t-

butilpirazolil)fenilo, 3-(1-imidazolil)fenilo, 4-(1-imidazolil)fenilo, 4-(1-1,2,4-
triazolil)fenilo, 4-(1-1,2,3-triazolil)fenilo, 4-(2-4-t-butiltiazolil)fenilo, 4-(5-2-t-
butiltetrazolil)fenilo, 4-(4-espiro-1,3-dioxolanil)piperidinofenilo, 4-(4-
fluorofenil)fenilo, 4-(4-etilaminosulfonitfenil)fenilo, 4-dimetilaminoetoxifenilo, 3-
(dihidroxiboril)fenilo, 2-furanilo, 3-tienilo, 3-furanilo, 2-tienilo, 4-bromo-2-tienilo,
5-bromo-2-tienilo, 5-cloro-2-tienilo, 3-fluoro-5-metil-2-tienilo, 5-fluoro-2-tienilo,
5-meti|-2-ti§nilo. 5-metil-2-furanilo, 5-bromo-2-furanilo, 4,5-dimetil-2-furanilo,
2,3-dimetil-5-tienilo, 5-trifluorometil-2-furanilo, metilamida del acido 2-furanil-4-
carboxllico, metilamida del acido 2-furanil-5-carboxllico, 2-piridilo, 6-metil-2-
piridilo, 8-metil-3-piridilo, 6-hidroxi-3-piridilo, 6-metoxi-3-piridilo, 8-trifluorometil-
3-piridilo, 3-piridilo, 4-piridilo, 3,5-pirimidinilo, 2-tiazolilo, 4-oxazolilo, 4-tiazolilo,
2-metil-4-oxazolilo, 2-etil-4-oxazolilo, 2-ciclopropil-4-oxazolilo, 2-trifluorometil-
4-oxazolilo, 2,5-dimeti4-oxazolilo, 4-tiazolilo, 2-metil-4-tiazolilo, 2-
trifluorometil-4-tiazolilo, 2-trifluorometil-5-tiazolilo, 1-metil-4-pirazolilo, 1,3-
dimetil-5-pirazolilo, 5-(2-piridil)-2-tienilo, 2,3-dihidro-1-benzofuran-5-ilo, 1,3-
benzodioxol-5-ilo, 1H-1,2,3-benzotriazol-5-ilo, 2,3-dihidro-1,4-benzodioxin-6-
ilo, 2,2-difluoro-1,3-benzodioxol-5-ilo, 1,3-benzotiazol-8-ilo, 1-metil-1H-1,2,3-
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benzotriazol-5-ilo, 1-metit-1H-1,2,3-benzotriazol-8-ilo, 1,2,3-benzotiadiazol-6-
ilo, 2-metil-1,3-benzoxazol-5-ilo, 2-metil-1,3-benzoxazol-6-ilo, 1-benzofuran-5-
ilo, 1-metil-1H-indol-5-ilo, 1-benzotien-5-ilo, 1-benzofuran-8-ilo, tH-indol-8-ilo,
1-metil-1H-bencimidazol-6-ilo,  1-metil-1H-bencimidazol-5-lo, ~ 3-metil-1,2-
benzoisoxazol-5-ilo, 2-fluoro-1-benzofuran-5-ilo, 1H-indol-5-ilo, 2-metil-1H-
benzofuran-5-ilo, 1H-indazol-5-llo, 1H-indazol-6-ilo, 1-benzofuran-2-ilo o 1-
metil-1H-bencimidazol-2-ilo.

10.- El compuesto de férmula (I) de conformidad con cualquiera
de las reivindicaciones 1 a 9, caracterizado ademés porque R;s se selecciona
del grupo de hidrégeno, alquilo de Ci4, alcoxi de Ci4alquilo de Cz4, ¥ Rs €5
un grupo seleccionado de hidrégeno, alcoxi de Cy4, alquilo de Cy4, alquilo de
C14 sustituido con 1 a 3 atomos de halégeno, alquilo de Ci4 sustituido con
alcoxicarbonilo o carboxilo, alquilo sustituido con alcoxi, alquilo sustituido con
hidroxi, alquilo sustituido con dialquilamino, 2-benciloxifenilo, dimetoxibencilo,
heteroariimetilo, heteroarilo, alquilo sustituido con NR7Rs, en donde NR;R;p de
un anillo heterociclico de 8 miembros, cicloalquilo o NRsRs representan
acetidino, 3-hidroxiacetidino- 3-metoxiacetidino, pirrolidino, piperidino, 4-
dimetilaminopiperidino, 4-metil-1,4-diazepan-1-ilo, morfolino, un anillc de
piperacino sustituido opcionalmente, tiomorfolino o el sulféxido o sulfona de
los mismos.

11.- Un compuesto seleccionado de: (2R)-2-(2,4-difluorofenil)-2-
{(3R,BR)-3-(2,3-dihidro-1H-inden-2-il)-8-isobutil-2,5-dioxopiperacin-1-il]-N,N-
dimetiletanamida, (2R)-2-(4-fluorofenil)-2{(3R,6R)-3+2,3-dihidro-1H-inden-2-
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il}-8-isobutil-2,5-dioxopiperacin-1-il}-N,N-dimetiletanamida, (2R)-2-(4-
fluorofenil)-2-[(3R,8R)-3+(2,3-dihidro-1H-inden-2-il)-6-isobutil-2,5-
dioxopiperacin-1-il}-morfolinamida, (2R)-2-(4-fluorofenil)-2-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-8-isobutil-2, 5-dioxopiperacin-1-il]-N-isopropiletanamida,
(2R)-N-(ter-butil)-2-{(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobuti}-2,5-
dioxopiperacin-1-ill-2-{4-(4-hidroxipiperidin-1-il)feniljetanamida, (2R)-2-
{(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-8-[(1R)-1-metilpropil}-2,5-dioxopiperacin-
1-il}-2-(2-fluoro-4-morfolin-4-ilfenil)-N-isopropiletanamida, (2R)-2-{(3R,6R)-3-
(2,3-dihidro-1H-inden-2-il)-8-isobutil-2, 5-dioxopiperacin-1-il]-2-(4-fluorofenil)-N-
(2,2,2-trifluoroetiljetanamida, (2R)-2-(2,4-difluorofenil)-2-{(3R,8R)-3-(2,3-
dihidro-1H-inden-2-i1)-8-isobutil-2, 5-dioxopiperacin-1-il]-N-isopropiletanamida,
(2R)-N-ciclopropil-2-(2,4-difluorofenil)-2-{(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-
8-isobutil-2,5-dioxopiperacin-1-iljetanamida, (2R)-2-(2,4-difluorofenil)-2-
[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-8-isobutil-2,5-dioxopiperacin-1-il}-N-
metiletanamida, (2R)-2-(2,4-difluorofenil)-2-{(3R,6R)-3-(2,3-dihidro-1H-inden-2-
il)-8-isobutil-2, 5-dioxopiperacin-1-iljetanamida, (3R,8R)-1-[(1R)-1(2,4-
difluorofenil)-2-morfolin-4-il-2-oxoetil]-3-(2,3-dihidro-1H-inden-2-il)-8-
isobutilpiperacin-2,5-diona, (3R,8R)-1{(1R)-1-(2,4-diflucrofenil)-2-(3-
hidroxiacetidin-1-il)}-2-oxoetil}-3-(2,3-dihidro-1H-inden-2-il)-8-isobutilpiperacin-
2,5diona, (3R,6R)-1 -t(1 R)-2-acetidin-1-il-1-(2,4-difluorofenil)-2-oxoetil]-3+(2,3-
dihidro-1H-inden-2-il)}-6-isobutilpiperacin-2,5-diona, (2R)-2-(2,4-difluorofenil)-2-
[(3R,6R)-3+(2,3-dihidro-1H-inden-2-il)-8-isobutil-2,5-dioxopiperacin-1-il]-N-(2-
hidroxietil)-N-metiletanamida, (2R)-2-(2,4-difluorofenil)-2{(3R,6R)-3-(2,3-

[@*\
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dihidro-1H-inden-2-il)-8-isobutil-2,5-dioxopiperacin-1-il]-N-metil-N-[2-
(metilsulfonil)etilletanamida, (2R)-2-(2,4-difluorofenil)-2-{(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-6-isobutil-2, 5-dioxopiperacin-1-il}-N-metil-N-(2,2,2-
trifluoroetif)etanamida, (2R)-2<2,4-difluorofenil)-2-[(3R,6R)-3+(2,3-dihidro-1H-
inden-2-il)-8-isobutil-2,5-dioxopiperacin-1-il}-N-metil-N-(piridin-2-
ilmetil)etanamida, (3R,6R)-1{(1R)-1-(2,4-difluorofenil)-2-[4-(metilsulfonil)-
piperacin-1-il}-2-oxoetil}-3-(2, 3-dihidro-1H-inden-2-il}-8-isobutilpiperacin-2,5-
diona, (2R)-2-(2,4-difluorcfenil)-24{(3R,6R)-3«(2, 3-dihidro-1H-inden-2-il)-
B-isobutil-2, 5-dioxopiperacin-1-il}-N-metoxi-N-metiletanamida, acido (2R)<(2,4-
difluorofenil)[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-2,5-
dioxopiperacin-1-illetanoico, etancato de (2R)-(2,4-difluorofenil)[(3R,6R)-3-
(2,3-dihidro-1H-inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-iljmetilo, etanoato de
(2R)-(2 4-difluorofenil)[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-8-isobutil-2,5-
dioxopiperacin-1-if]propilo, etanoato de (2R)-(2,4-difluorofenil)[(3R,6R)-
3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-il}-1-(acetiloxi)etilo,
(2R)-N-(ter-butil)-2-(2,4-difluorofenil)-2-{(3R,8R)-3+(2, 3-dihidro-1H-inden-2-il)-
6-[(1R)-1-metilpropil]-2,5-dioxopiperacin-1-ifjetanamida, (2R)-N-{ter-butil)-2-
(2.4-difluorofenil)-2-{(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-8-[(1S)-1-
metilpropil]-2,5-dioxopiperacin-1-ilfjetanamida, (3R,6R)-1-[(1R)-1{(2,4-
difluorofeniI)-2-morfolin-4—i|-2-oxoetil]—3-(2.3-dihidro-1 H-inden-2-il)}-6-{(1S)-1-
metilpropillpiperacin-2,5-diona, (3R,6R)-1-{(1R)-1-(2,4-difluorofenil)-2-morfolin-
4-jl-2-oxoetil}-3-(2,3-dihidro-1H-inden-2-il)-8-[(1R)-1-metilpropil]piperacin-2,5-
diona, (3R,6R)-1-[(1R)-1-(2,4-difluorofenil)-2-(3-fluoroacetidin-1-i)-2-
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oxoetil]-3-(2,3-dihidro-1H-inden-2-il)-6-isobutilpiperacin-2,5-diona, (2R)-2-
[(3R,6R)-3~(2,3-dihidro-1H-inden-2-if)-8-isobutil-2, 5-dioxopiperacin-1-il]-N-
isopropil-2-[5-(trifluorometil)-2-furilletanamida, (2S)-2-[(3R,8R)-3-(2,3-dihidro-
1H-inden-2-il)-8-isobutil-2,5-dioxopiperacin-1-il}-N-isopropil-2-(5-metiltien-2-
iljetanamida, (2R)-24(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-2,5-
dioxopiperacin-1-il]-N,N-dimetil-2-{5-(trifluorometil)-2-furiljetanamida, (2R)-2-
[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il}-6-isobutil-2, 5-dioxopiperacin-1-il]-N,N-
dimetil-2(2-metil-1,3-oxazol4-il)etanamida, (3R,6R)-3-(2,3-dihidro-1H-inden-
2-il)-8-isobuti-1-[(1R)-1-(2-metil-1,3-oxazol-4-il}-2-morfolin-4-il-2-
oxoetiljpiperacin-2,5-diona, (25)-2-[(3R,8R)-3-(2,3-dihidro-1H-inden-2-il)-6-
isobutil-2,5-dioxopiperacin-1-il]-N,N-dimetil-2-(5-mefiltien-2-il)etanamida, (2S)-
2-[(3R,B8R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-il}-2-(3-
fluoro-5-metiltien-2-il)-N,N-dimetiletanamida, (2R)-2-(1-benzofuran-5-il)-3-
[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-8-isobutil-2, 5-dioxopiperacin-1-il]-N-
isopropiletanamida, (2R)-241,2,3-benzotiadiazol-6-il)-N-(ter-butil)-2-[(3R,6R)-
3-(2,3-dihidro-1H-inden-2-il)-8-isobutil-2, 5-dioxopiperacin-1-illetanamida, (2R)-
2-(2,3-dihidro-1-benzofuran-5-il)-2-[(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-6-
isobutil-2,5-dioxopiperacin-1-il}-N-isopropiletanamida, (2R)-2-(1,3-benzodioxol-
5-il)-N-(ter-butil)-2-[(3R,8R)-3-(2,3-dihidro-1H-inden-2-il}-6-isobutil-2,5-
dioxopiperacin-1-ifjetanamida, (2R)-2-(benzofuran-5-il)-2-[(3R,6R)-3-(2,3-
dihidro-1H-inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-il]-N,N-dimetiletanamida,
(2R)-2-[(3R,8R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-2,5-dioxopiperacin-1-il}-
N,.N-dimetil-2-(2-metil-1-benzofuran-5-il)jetanamida,  (2R)-2-[(3R,8R)-3-(2,3-
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dihidro-1 H-inden-2-i|)-6-isobutil-2.5-dioxopiparacin-1:iI]-N-isopropil-z-(z-metiI- q
1-benzofuran-5-iljetanamida, (3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-1-
[(1R)-1-(2-metil-1-benzofuran-5-il)-2-morfolin-4-il-2-oxoetil]piperacin-2,5-diona,
(2R)-2-{(3R,8R)-3-(2,3-dihidro-1H-inden-2-il)-6-isobutil-2, 5-dioxopiperacin-1-il}-
2-(2-fluoro-1-benzofuran-5-il)}-N,N-dimetiletanamida, (2R)-2_—[(3R.6R)-3—(2.3-
dihidro-1H-inden-2-il)-8-isobutil-2,5-dioxopiperacin-1-il]-2-(2-fluoro-1-
benzofuran-5-il)-N-isopropiletanamida, (3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-1-
[(1R)-1-(2-fluoro-1-benzofuran-5-il}-2-morfolin-4-il-2-oxoetil]-8-isobutil-
piperacin-2,5-diona, (2R)-24(3R,6R)-3-(2,3-dihidro-1H-inden-2-il)-6-
isobutil-2,5-dioxopiperacin-1-il}-2-(1H-indol-6-il)-N,N-dimetiletanamida, (2R)-2-
(1-benzotien-5-il)-2-[(3R,6R)-3~(2, 3-dihidro-1H-inden-2-il)-8-isobutil-2,5-
dioxopiperacin-1-il}-N,N-dimetiletanamida.

12- Una composicion famacéutica que comprende un
compuesto de férmula (I) de conformidad con la reivindicacién 1 o la
reivindicacién 2, junto con uno © més portadores farmacéuticamente
aceptables.

13.- El uso del compuesto de formula (I), como se reclama en la
reivindicacién 1, para la manufactura de un medicamento o para antagonizar
los efectos de la oxitocina sobre el receptor de oxitocina.

14.- Un procedimiento para la preparacion de compuestos de
formula (), en donde Ry es el grupo NRsRs, el cual comprende: (a) la

ciclizacién del compuesto férmula (l1)
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)

en donde Ry, Rz y Rs tienen los significados definidos en férmula (1), Ry1 es
hidrégeno y Rs2 s un grupo alquilo de C+.3 en un solvente adecuado, o (b)
hacer reaccionar un compuesto de férmula (1), en donde R4 es hidroxilo o un
derivado activado del mismo con la amina NHRsRe, en donde Rs y Rg tienen
los significados definidos en la férmula (I) bajo condiciones estandar para la
preparacién de amidas de un &acido carboxilico y una amina; (¢) hacer
reaccionar un compuesto de férmula (l), en donde R4 es el grupo NRsRg, ¥ Rs
es hidrébgeno y Rs es 2-hidroxifenilo con carbonildiimidazol o
tiocarbonildiimidazol en un solvente adecuado y la subsiguiente reaccion del
producto asl formado con la amina NHR3sRs.

15.- Un procedimiento para la preparacién de compuestos de
férmula (1), en donde R4 es hidroxilo, mediante la reaccion de un compuesto
de formula (I), en donde R4 es el grupo NRsRs, Y Rs es hidrogeno y Rs es 2-
hidroxifenilo con carbonildiimidazol o tiocarbonildimidazol en un solvente
adecuado, y la subsiguiente reaccién del producto asl formado con acetona

acuosa.
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RESUMEN DE LA INVENCI N
Un método de tratamiento o prevencidon de enfermedades o

condiciones mediadas a través de la accion de la oxitocina, el cual comprende

administrar a un mamifero en necesidad del mismo de una cantidad efectiva

‘de un compuesto de la férmula (I) y/o un derivado fisioldgicamente aceptable

del mismo, en donde los sustituyentes tienen el significado dado en la
descripcion; también se describen los compuestos novedosos de férmula (1) y

los procedimientos para su preparacion.

DH
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27(5)). Such additional criteria mey relate, for example, to exemptions from patantabliity, equirements for
enabling disclosure, clarity and support for the clalms.

Authorizad Officer

-thmund addresa of the intemnartional
preiiminary authority:
European Patent Office Ambroa, J.R.
Tel. +40 BB 2389 - 0 Tx: 523056 epmu d Tal, +49 69 2309-8012
m——— Fax: +40 89 2389 - 4485

Form PCTAPEA/416 (January 2004)
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' (PCT Article 36 and Rule 70)
Appiicants or agent's file reference Sea Nofiicaion of Tranemittal of inlamational
PG4534 FOR FURTHER ACTION oot ot (Famn PCTIPEAN10)
intematonal sppication No. Tismationsl iing date (deporthyear) Priority dats (dasmanthyear)
PCTEP 02/14823 20.12.2002 21.12.2001

intamational Patant Clasaification (JPC) or both national classification and IPC
AB1K3I1M405, AG1KI1M85

Applicant
GLAXO GROUP LIMITED et al.

1.  This International preliminary examination report has been prepared by thia Intamational Profiminasry Examining
Authority and Is transmitied to the appiicant according to Article 38.

2. This REPORT conslsis of a total of 6 sheets, including this cover sheet.

O Tnis report Is also accompanied by ANNEXES, Le. sheets of the description, claims andibr drawings which have
been amanded and are the basis for this report andbr sheets contalning rectifications mads before this Authority
(ses Rule 70.18 and Section 807 of the Adminisinative Ingtructions undar the PCT).

These annexes conalst of a total of sheets.

3. This raport contalns indications relating to the following tema:

| B Basisof the opinion
0 0O Prory
I E  Non-esiabiishment of opinion with regard to novelty, Inventive step and industrial applicability
W 0O Lackof unity of iInvention
V B Reasoned statemant under Rule 66.2(a)(il) with regard to novelty, inventive stap or industrial applicability;
cilations and explanations supporting such statement
Vi O Cortain documents cited
Vil O cCertaln defects In the intemational application
Vil O Certain cbservations on the International appiication
Date of submission of the demand Date of complation of this report
08.07.2003 04.02.2004
Name and address of tha Intemational Authoriznd Officer
F_:m.h_"'?ummpm"o,h Telsphone No. +49 89 2300-
j D-80298 Munich
Tel. +40 BO 2308 - 0 Tic 823656 epmu d
Faoc +49 B9 2300 - 4465

Form PCTAPEA/409 (Cover Sheet) (Jammry 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No. PCT/EP 02114823

L Basls of the report

1. With regard to the slements of the intemational application (Replacamerr sheels which have been fumished lo
the recelving Office in response to an Invitation under Article 14 are refermed fo In this raport as "originally fled”
mdmndmmdmﬂrbmponamunydondwnmmms(mmwmm.ﬂ)):

Description, Pages
1-78 as originally filed

Claims, Numbers
1-15 as originally filed

2. With regard to the language, all the elements marked above were avallable or fumished to this Authority in the
language In which the intemational application was filed, uniess otherwise indicated under this itam.

These elements were avallable or fumished to this Authority In the following language:  , which is:

O the language of a transiation fumished for the purposes of the intermnational eearch (under Rule 23.1(b)).
O the language of publication of the intemnational application (under Rule 48.3(b)).

[0 the language of a translation furnished for the purposes of intemational preliminary examination (under
Rule 55.2 andbr 55.3).

3. With fo any nucisotide andlor amino acld sequence disclosed In tha Intemational application, the
Inte. nal preliminary examination was casried out on the basis of the sequance listing:

contained In the intemational application In written form.

filed fogether with the Intemational application in computsr readable form.
fumished subsequently to this Authority In written form.

fumished subssquently to thia Authortty In computer readabie form.

The statement that the subssquently fumished written saquence Hsting does not go beyond the disclosure
In the intemational application as filed has been fumished.

The statement that the Information recorded In computer readable form Is identical to the written sequance
listing has been funished.

O ooooan

O the description, pages:
O the claims, Nos
O the drawings, sheets:
5. O This report has been established as if some of) the amendments had not been made, since they have

been conslderad to go beyond the osure as filed (Rule 70.2(c)).

(MWM@WMMMMMMWM 1 and annexad io ihis

@. Additional observations, i necessary:

Form PCTIPEA/408 (January 2004)
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lil. Non-establishment of opinion with regard to novsity, Inventive step and induatrial appilcabllity

1. The questions whether the claimsd invention appears to be novel, to involve an Inventive step (to be non-
obvious), or to be Industrially applicable have not been examined In respect of.

O the entire intemational application,
E claims Nos. 1
becausa:

& the sald intemational application, or the sald clalms Nos. 1 relate fo the following subject matter which does
not require an intemational preliminary examination (epecify):

sea separate sheet

O the description, claims or drawings (indicate r alemenis below) or sald claims Nos. are so unclear
that no meaningful opinlon could be formed {specify):

O the claims, or said claims Nos. are so Inadequatsly supported by the dascription that no meaningful opinion
could ba formed.

O no intsmational search report has been astablished for the said claims Nos.

2. A meaningful intemational preliminary examination cannot be carried out due to the fallure of the nucleotide and/
or amino acid sequence listing to comply with the standard provided for in Annex C of the Adminletrative
Instructiona:

1 the written form haa not besn fumished or does not comply with the Standard.
O the computer readabie form has not been fumished or does not comply with the Standard.

V. Reasoned statement under Article 35(2) with regard to noveity, Inventive step or industrial applicabllity;
citations and explanations supporting such statement

1. Statement
Novelty {N) Yes: Clalms 1,11,13,16
No: Clalma 2-10, 12, 14
Inventiva step (IS) Yes: Claims 1,11,13,15
No: Claims 2-10,12, 14
Industrial appficabllity (1A} Yes: Claime
No: Claims

2. Citations and explanations
soe separate shesat

Farm PCTAPEA/409 {(January 2004)



INTERNATI NAL PRELIMINARY Imamational application No. PCT/EP 02/14823
EXAMINATION REPORT - SEPARATE SHEET

BRe ltem 1ll
Non-establishment of opinion with regard to novelty, Inventive step and industrial

applicability

li-1. Claim 1 relates to subject-matter considered by this Authority to be covered by the
provisions of Rule 87.1(lv) PCT. Consequently, no opinion will be formulated with
respect to the Industrial applicability of the subject-matter of these claims (Article

34(4)(a)()) PCT).

II-2. The claims are I. a directed to "physiologically acceptable derivatives® of structurally
defined compounds. Since there is no definition which compounds are inteded to be
coverad by such a definition (unclarity, Art. 6 PCT), the examination will be restricted
to compounds structurally defined in the claims.

Raltemy
Reasoned statement under Article 35(2) with regard to novelty, inventive step or
Industrial applicabllity; citations and explanations supporting such statement

V-1. State of the art
The following documents are considered relevant:

D1: WO 99 47549 A (ONTOGEN CORP) 23 September 1999 (1999-09-23) cited
in the application

D2: US-A-5 817 751 (SZARDENINGS ANNA KATRIN ET AL) 6 October 1998
(1998-10-06) cited in the application

D3: US-A-4 596 819 (NICOLAIDES ERNEST D ET AL) 24 June 1986 (1986-06-24)

D4: US-A-5 464 788 (BOCK MARK G ET AL) 7 November 1895 (1995-11-07)

D5: GB-A-2 326 839 (MERCK & CO INC) 30 December 1998 (1998-12-30)

V-2. Novelty (Art. 33(2) PCT)

D1 discloses compounds (see claim 1) which overep for R1=aralkyl,
R2=cycloalkylmethyl or alkyl and R3=substituted phenyl with the present claims for

Form PCT/Saparta Sheet/00 (Sheet 1) (EPO-Apdl 1687)
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EXAMINATION REPORT - SEPARATE SHEET

R4=NRS5R6. Additionally two example compounds (claims 7 and 17) are Included in
the scope of present claims 2-10, 12. Since the compounds are prepared by an
analagous process (see scheme 1 on page 14) also process claim 14 is not novel.
Claim 1 is novel over D1 since the compounds disclosed in D1 are disclosed as

having an unrelated use.

D2 discloses example compounds (see figure 2) which are not included In the scope
of present formula (I) because none of the example compounds presents the
combination of substituents claimed in claims 2-11 (cf. examples 8,7,10,12,18 in D2).

The general structure disclosed in D2 (cf. column 13) Is so unspecific that the present
claims form a novel selection therefrom.

D3 discloses mono-oxo-plperazines and D4/D5 piperazines in contrast to the
diketopiperazines claimed in the present application:

Claims 2-10,12,14 do not fulfil Art. 33(2) PCT, claims 1,11,13,15 do.

V-2. Inventive step (Art 33(3) PCT)
The present application deals with oxytocin antagonists, as do D3-D5. Since D3-D5
do not disclose diketoplperazine derivatives as oxytocin antagonists, novel parts of
the claims cannot be derived obviously from the cited prior art.

Claims 2-10,12,14 do not fulfil Art. 33(3) PCT, clalms 1,11,13,15 do.

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-Aprl 1097)
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Box] Obsarvations where cartsin cisims wers found unsearchabie (Continuation of am 1 of firet sheef)

This Inemations Baarch Report has not besn saiahishad in respect of certain daims under Artcle 17(2){a) for the following reasona:

1. [)] cumima noa.:
because thay relais 1o subject matier not required to be searched by this Authorlly, namely:
Although claim 1 1s directed to a method of treatment of the human/animal
body, the search has been carried out and based on the alleged affects of the
compounds/compositions.

= D mﬁwdm Intsrnational Applioation that do not comply with the presoribed requirements 1o such
no Ingful imernalional epecifically:

an axiont hat ) Saarch can ba omrried out,

3 D Claima Nos.
because ey ane depandant cialms and & not drafied In acoordnce with the sscond and third ssntences of Rule 8.4(a).

Box § Obsarvations where unity of invention Is lscking (Continuation of ttam 2 of first shes?)

This Intamationsd Saarching Authority found mutiipie iventions in this inlemalionsi sppiicafion, as follows:

1. D Aa gl recuired additional search foas wers timely paid by the applicant, this inlemational Bearch Report covers all
saarchabis claims.

2 As ail ssarohable cialme could bo searchad offort ackiiions! fee, this dad
demm. could ba without Justifying an Authority did not nvils payment

. [ o required ackatonel the :
4. [] no required ssaret fees wers malypaid by the spplcant, Consequanty, bl Iniematonl Bearch Fapot o

Ratmark on Protsst Dmmmmmmwmwm
]::I No protest accompaniad the payment of ackiiional ssarch fam.

Form PGTASAR10 (continuation of firet shest (1)) (huly 1086)
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Industria y Comercio
SUPERINTENDENCIA
2020
Bogota, D.C.,
Doctlor: Oficlo N° _
CARLOS R. OLARTE 0Csss
Apoderado
GLAXO GROUP LIMITED.
ASUNTO: Radicacién N°® 04-56454
Soliciud intemacional PCT/EP2002/14823
Fecha Inicio fase nacional 21107/2004
Trémite 011
Evento 3
Actuacién 430
Folios 001

Como resultado del examen de forma, realizado con fundamento el ol artfculo 38 de la Decision 488 de la
GunhIMdohcumnHﬁAndmmgwbﬂddTMdonmumm.
regla 51 bis del Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le comunica
que:

0 Lasoldmdmconﬂamhoopiadddowmntomquamdahoadmwdmdwahpmmad
inventor al solicitante o & su causants. (Art. 26-k) Decisién 486).

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le requiere para que dentro del
ténnhodedmmmabumahhmnenoﬁﬁmddnddmmmmwﬁm
anteriormente enunciados. En caso de no dar cumplimiento al presente requerkmienio, la solictud se
considerard abandonada y perderd su prelacion.

Notifiquese ef presents oficio conforme a lo dispuesto en el numeral 5.2, kteral e), del capftulo quinto del
tftulo primero de la Circutar Unica N° 10 de 2001.

ALIX CARM DE VERGEL
Jdadoh[l‘ryﬁdaNuwmcmﬁmes.

E) anterlor requerimiento fue notificado por flacion en lista de




