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SOLICITUD DE:

©

x | Patente de Invencidn, Patente de Modelo de Utilidad.
i x | Capitulo I. Capitulo II.
l
@ Nombre: ASTRAZENECA AB IDENTIFICACION
Direcciéon: S-SE-151 &5 Sédertéilie
SOLICITANTE R __ : C.C. NIT
; (71) Nacionalidad o Domicilio: Suecia
Lugar de Constitucion: _Suecia C.E. Otro
; = Cual
Teléfono: Fax:
E-mail: ‘ NGmero
IDENTIFICACION

Nombre: J. IAN RAISBECK

C.C.| x | NIT

REPRESENTANTE Direccion: Worlq Trade Center, Torre A, Calle
Teléfono: 601-7700 Fax: 601-7799
E-mail: office@olarteraisbeck.com

Cual
Namero 79.376.996
TP 135.799

Nombre:_Kurt Gordon PIKE

Direccidon: Astrazeneca P & D Aldzrley, Alderley Park, Macclesfizld Cheshire St
INVENTOR (ES) 10 4TG, Gran Bretafia

(72) Nacionalidad o Domicilio: Britanico
@ PCT (86)
Solicitud Internacional Mo. PCT/GR200S/050548 Fecha Julic &, 2008
Fublicacién Internacional MNo. WO 200%/007750 Fecha Enero 15, 2009

Titulo (54) DERIVADOS DE MORFOLINO PIRIMIDINA UTILIZADOSEN
@ ENFERMEDADES RELACIONADAS CON MTOR QUINASA Y/O P13K

Clasificacidon Internacional (51) C07D 239/42, AA1¥ 31/505, A61F 9/00, AG1P
11/00, A61P 29/00, A61P 35/00

| (33) Pais de Origen || (32) Fecha I (31) NGimero de Solicitud
Prioridad us Julio @, 2007 60/948.539
SI| X | NO
I
@ Comprobante de pago No. 10- Fecha 9 de Febrero de 2010
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ANEXOS

@

]

tasa de presentacidn de la salicitud.

Documento que acradita la existencia y representacidn legal cuando 2l solicitante sea perzonz
juridica.

:
|

Fodares, =i fuzre el cazo. Adjunto copia sirmple ver Expedientz No. ;- DAL A9l

Docurnerco de cesidn del inventor al zolicitantz o 3 su causante,

Declaraciones.

Copia de la solicitud internacional. (Fesumen, descripeidn, reivindicaciones, dibujos).

=

Traduccién de la solicitud internacional al castellano. (Resumien, descripeidn, reivindicaciones,
dibujos).

Copia dzl examen praliminar internacional efectuado por |3 Autoridad Internacionsl de Examen
Preliminar (IPEA).

Traduccién del examen preliminar internacional efectuado por la IPEA.

De ser ¢l caso, copia del contrato de acceso.

]
"

e ser el caso, documento que acredite la licencia o autorizacidn de uso de conocimicntos
tradicionales de las cormunidades indigenas.

.

- el cazo, certificado de depdzito del material bialdgica.

)
i
w

Arte final 12 x 12.

De zai el caso, informacidn sobre otras solicitudes de patents o titulos obtenidos en al extranjern

por el mismo titular o su causante, relacionadas parcial o totalmente Son 13 invencién de esta
solicitud.

Dz ser 2l caso, modificaciones efectuadas a la zolicitud internacional.

Qtros. Blsqueda Internacional

O HU O OO0 OO H U0 K K

FIGURA CARACTERISTICA:

. )

- /.

| @ Solicita la concesién de |a patente, Ny \P
} -
| NOMBFRE:_1. TAN FAISEECH FIFIAA: \—Q((J AA Laa Aﬂ\u/'«(

C.oC. 79.276.996 B4 T.P. 135,733

Instrucciones para el diligenciamienta del presente formularic, ver reverss de esta pigina,

[P
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Tvaciuccién o{:icia‘ ole un olocumento cuyo origina etj\_en ) ('I /6
No. 11426
El Ministerio de Relaciones Exteriores en Estocolmo cerlifica por =l
presente documento que Mrs. Anna-Karin Ostin, de la Oficina de
Registro de Companias de Suecia, Sundsvall, ha expedido vy firmado In
anterior certificacion en su calidad oficial.
En Estocolmo, este dia 14 de Agosto de 2007.
(Firmado)
Hay un sello del Ministerio de l—“.élac.ic:nes Exterioraes de Suecia.
Hay un sello firmnado de la Enbajada de Sudan en Estocolmo
Firma de Agneta S...
Y sello de ...
Firma: Mohamed Hussein.
Fecha: 20 de Agosto de 2007.

Sello: “Anne-Maria Bonde - Notario Pablico de Estocolmo”.

Certificacion Notarial
Yo, la suscrita Anne-Marie Bonde, Notario Publico de la ciudad de
Esiocolmo, ceriifico por medio del presenie que Anders  Burdn,
debidamente autorizado para firmar en nombre de Astrazenceca Al3 ha
expedido y firmado el anterior documento en original, dsl cual la

presente es una copia autéentica.

Derechos: 340 coronas. Estocolmao, 26 de Ociubre de 2007,

=x oficio: -

(Firmadio) Sello: “Anne-Marie Bonde - Notario Piblico de Eslocalmo”. ¢ ¢
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Rt
(RETHEI (LIS

MORGE BOXgsre o fo,

R N TR R TN



o

Apostilla adjunta.

APOSTILLE
(Convention du La Haye du 5 octolre 1961)
1. Pais: Suecia

El nresmte documento publico

2. Ha sido firmado por: Anne-Marie Bonde

0

CActuando en calidad de: Notario Publico

4. Lleva el sallo / estampilla de: Notario Pdblico de Estocolmca.

Certificado

5. En: Estocolmo

6. El Dia 26 de Octubra de 2007

7. Por: Bjorn Sandin, Notario Public

8. Bajo el No. 4071

9. Sello / estampilla: Bjorn Sandin, Notario Publico de
Estocolmo.

10. Firma: (Firmado)

Certificacion: )

Certiiico qus 12 jpressnic s una raduccion vandaosra )y conydleta oe!

docuimento adiunito. “Cert. Min. Hel.”
Fecha. 13 de Noviembre de 2007

Traductor: Jorge Enrigus Sierra Reyes.

Licancia No. 276 de 12893, dal Ministzro de Justicia.

Direccicn: Carrera 15 No. 959-13 Oficina 4717, Bogold, Colornibia.

Teléfono: (57-1) 2132303, (57-1) 6232925.

F-mail: tresescr]@yahoo.coim. No. 10-054
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ARPOSTILLE
(Gonvantion de La Haye du & actohee 19617)
'10 Country : Swedan
This public documant

v "B
% .
~a

.

13 been signsa by Anna-Marie Bonde

]

b

2, acting in the capashy of Motary Public
4. hears the seallstamp of

Notary Public in Stockholim

Certified
5. at Stockhelm @. the 26.10.2007
7. by Bjorn Sandin
Notary Public

8. No 4071

9. Seallstamip: 10. Signature:
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Power of Attorney Podes Crialnn Vb o
'wr' o
The undersigned, El suscrito, CGuibles o | Feni

Gra
A Jrenueling Cloay ser
domiciled in N ' donucﬂ;ado en Core T de Mnneab-m

by means of (hese prazenis lmn,by praids to Carlos por media del 1'1=~‘r1 & ntmca a Carles .
P. Olarie and/or J. Ton Raisheck and/or  Olavis ylo J. Tan Taisbeok v/ Ana
Ana Maxfa Friedd and/or Juan Guillernie  Marfa  Frierf  y/o Jwap  Goillzrma
< Mowre amd/or Mateiia Cagiro fwll ond Munune y/o Natalia Castro poder mpaml
sufficizni Fower of Altemsy to fils, proseruie, a y suficientz para presenfar, trawoitas,
obtain, dzfend and enforce any and slb of the obicne; dzfonder vy hacer respetar (ndas v
company’s Pateniz ior Tuventions, Uiility Models, cwlquma de lag Patenics de Envenefdar, TTadelas
Layout-Dresfzns  (topographies) of Tniegraied  de  Utilidad, Esquemss de  Trazzdos  ds
Circuils, Industvial  Designs, Trademorks, Cireuilas Tndegradgs,  BiseBos Trifostriatas,

Advertising Slogans, Trade Tzmes, Commercial  Marens, Lewas  Copereiafes Namhyes
Emblems, Geographical Indications, Protecdon of  Camerciales, Encefine Carereiales,
Tradle Seeretls, Obiniier’s Certificales, Dengminsciones de Origen, Frofesciin Je
Copyxights, Regictration of Domain Names, Seereios  Bmpresariaies, Certificadsr  de

eakih Kegistraifons, er any oiher intellectval  Obicpior, Derechos de Avter, Repistra de
property righi in ths Depublic of Colembia, o Uowbyes de Dominio, Megizive pitortos, o
which end it empowers thera to falz all sizpe  ewalquier efva bien &z prapiedad intelactual de
necessary beforz any adminictrative or judicial  la compefiia 2n la Pepiblica de C ‘olombia, a cuyo
authority of auy clars for the objects siatsd, to file  afscto lus faculte para dar todos T pAses
petitions, recourses, repliee and oppesitionz, pay  necesarios ante cuzlquier antorided admirisizativa
taxee and annuitics, raquest testimenies, tzcsive o judicial de cualguier jerarquia para curepliv con
docuiments and securities, abandon spplicaiions, lo encowendado, clevar colicitudes, recuisos,
colleci refnnds, desict, aetile, concilisie or negotiale.  respuestas y oposiciones, pager impucsios
Sufficieni power is hersby grantsd io rzceive  anuslidades, solicitar  testimonies,  rzcibir
notifications on behalf of the Compeny, io confer  decumonios y  valorss, dezictiv, {rewsigin, ¥
poware on thoze who arz to rzprasent ihe company  percibir. J cor ncede podar bastsnte pava recibir
judicially and exirajudicially, 2 apswar in cenri in - nofificaciones a norabre de la compafiia. oforgar
ihe watter of all clsims and demands ihai may be  podsrzs 2 quiencs vayem 2 pepresentar & la
= presented in connect’ion wiih the objects sizied,  cowpafifz judicial y extrajudicialivente, respondar
giving them likewise power fo zubstitnie these  en juicio a todas las reclamacionzs o d :mandas
presents and revolke Such subctitutions. que por motive de lo encomendads se presentsren,
dandoles asimismo facultad para susiitvir el

presente y revocar dichas sustituciones.
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‘ ~ vders Hunsa

Signature/Tima: -~ Fuffrseized Slonstony
L

Date/Fecha: Z‘(ﬂ- /“7(‘_

City, Country/Civdad,Pais:

World Trade Centar - Torre A, Callz 100 He. &4 ~ 37, Piso 10, Bogotéd T.C., Colanibis
Tel -+ 57 1 601-7700, Fast - 37 1 501-7799, office@olarteraisbeck. com, www . olarteraisbeck.com
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by

I, the undersigned, Anne-Marie Bonde, Notary Public of the City of Ztackholin

- hereby certify that
ANDERS BUREN
duly authorizad to sign for
ASTRAZENECA AB
has isened and signed the foregoing document.

Fea 240:-
Crowns

Sleckholm 2007-10-26
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MODEL {F Nﬂ'f‘/\j{]’ AL CRETIFTCATION
. .4
P{O@ﬂﬂlﬁl «J1IAIL1€!U
- O thia date, En cxta 'u"r*c ta,
- The undersignad Notary Public cerifics; &l T'h:.taric; Pablico aussrite cortifien
1. That b Que

; of legal age and domiciled in mmyor de edad y domicitiade

. sigmed !ht ft)mmmﬂ docmncm avseribio of documenio que antoeede,
; 2. That the gramior hes '-'721‘1‘.('-‘11.'5.11, the fovegning 2. Quo el utorgents ha suseriio elie h'nnu
j document 22 pygy AUTHORESED SIGNATORY ~ ODCURSID e o1 esideinr 45
. of ASTRAZENECA A e
' . Thart ASTRA .]:HFCA. AR ' : A, Que
i thﬂ itz principal plac al Lvmmou, toeted i in con seds principal whicada en
: SODERTALJE, SWEDEN : '
i g daly incodpersted, s corrently in evistence, swd  oatd logalments conglituida, que toan o arfancia
I " . ) i
: thst the purpodes for which ihe Power of Atorney i3 legal vigonic y gue laz propdsifes pacs. fas owsles
i granted arz within the e Upb of itz comporate o6 oitegs ol poder 5o casmento doatro $& 1n gque

purposes, comprenden sy objeto social,

.' , : .
. 4, That the prentor hug the authority W execuie (he . Ous el otergante e la vepreasnic e dn paea. .
ro Powzr of Aiforasy und that his/her repracontation is susevibiv el podar, ¥ Guo deia ¢s logitira,
. legal. ‘ :
L Thc foundmmn for wy cortifications vontained i 3, Bl fandmoento  do s cortifieaciones
! pom 3 und 4 wag ths exbibiton of the m}luwuw cotenidas s los puimgg 2, 3y 4 e o alub ickn
: nulhvnuc deoument(s): _ de Yos (dol) signicote(s) Gocumento{s) autSndico )
j 1. CERTIFICATE OF INCORPORATION
: OF ASTRAZENECA AB

7. AUTHORISATION IN FAVOUR OF
SIGNATORY

MO TARY PUBLIC (Signaiure): - .
Hedion; Pabe of Licks

g snd PEktioulars (e, Miotarss neane, Hi
HB AL ( aptional) '

Page 4 of 5
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Traoluccién oFicial de un documento cuyo ovigir\al esld en inghs

BOLAGSVERKET

851 81 Sund... Tel. 060-18 40 00 - Fax: 060 129840.
bolagsverket@botagsverket (llegible)

Cenificado de Existencia
Yo, Anna-Farin Ostin, de Bolagsverkst, la Oficina de Registro dz
Companias de Suecia, certifico por madio del presente documento que
AstraZeneca AB
Registro No. 556011-7482
es una compafia cdeshidaments constituida segan 1as leyss de: Duecia.

vigenta y con avisiencia corporativa legal hasta donde muestran o

registros de esia oficina en la facha que se indica mas adelanie.

En testimonio de lo anterior, he puesto imi firma y estampado el sello
oficial de Bolagsvearl-at en Sundsvall, esie dia & de Agosto del ano 2007
(Firmado) Anna-Karin Ostin.

Hay un sello des Bolagsverlet

Solagsvertet, |a Oficina de registro de Compadias de Suecia, es ol
Regisirador Oficial de las Compafiias Limitaclas y otras formas de
empresas comearciales sn Suscia. Aniss de qus g@ empicla  un

Cerificado de erisiencia, los registros radicados an esta oficina se

examinan para tener la seguricdad de que la compafia en cueslion lena

los siguientes requerimientos:
La compafia iiene una Junia Directiva competente {;&l"é
Dl
NG
La compafia tiene un Auditor titulado calificado L

b
T fred Ol

IOEGE [LRIRE A O

Viemnefa B7 G - JERES AR



radicacion correcta de su informe anual.
La compafiia no &3 & sujeto de accionss legales de Civinidn de
compafias, lerminacion o bancarnaia.

La companiia no ha sido disuelia como resuliado de una fusiony ro

ha salido del registro por ninguna otra razon.

El Certificado esta firmado por un funcionario autorizado para 3xpecii

estos v similares documanics en nombre de Bolagsverkeal, la Oficina de

Regisiro ce Compafiias de Suscia,

Sallo: “Anna-Maris Bonde — Notario Poblico de Estocolmo™.

Certificacidn Notarial
Yo, la suscrita Anne-Marie Bonde, Notario Pudblico de la Ziudad de
Estocolmo, csrifico por medio del presente que Anna-I<arin Ostin,
debidamente autorizacla para firmar an nombre de la Oficina do
Registro de Companfias de Suscia, ha evpadido y firmado el anterior

docunmento en original, del cual la presente es una copia autertics.

Derechos: 340 coronas. Estocolmo, 26 de Octubre de 2007,
Ex oficio:

(Firmado) Sello: “Anne-Marie Bonde - Motario Pallico de Eatocolmo™.

Apostilla adfunia.

Linmmnte D7 o 1000 Ao

La compafiia ha llenado sus obligaciones con respecio A iy \

¥



APOSTILLE
(Conveniion du La Haye du 5 octobre 1961)

1. Pais: Suecia j \\

El presenie documento publico

2. Ha sido finmadao por: Anne-Marie Bonde

CActuando en calidad de:  Notario Publico

w

4. Lieva el sello / estampilla de: Motario Pblico de Estocolm?.

Certificado
5. En: Estocolmo l
6. Ek Dia 26 de Octubre de 2007 ~
7. Por: Bjorn Sandin, Notario Publico
8. Bajo el No. 4070
9. Sello / estampilla: Bjorn Sandin, Motario Publico de

Estocolmo.

10. Firma: (Firmado)

Certificacion.

Ceriifioo gues la pressnts =25 Una lraduccion viasrcdadara v cornmiela ozl
. documenita acljunio.: “Cert.Bolagsvertet”

Fecha: 15 de /\/o\.»/em/.;'re o2 2007,

Tracuctor: Jorge Envigus Sizna RaVes.

[ jcancia No. 876 g2 1993, del Ministzrio de Jusiicia.

Direccicn: Carrsra 15 No. 89-13 Oficina 411. Bogoia, Calonibia.

Teldfono: (57-1) 2152308, (57-1) 6232925,

/""\;
F-mail- lresaserl @vahoo.com. No. 10-053 Wi

TORGR R!

tiemmiin D76 a0 antagn,,



APOSTILLE

(Convention de La Haye du 8 octobre 1961)

1.

)

LY ]

S

Counfry : Sweadan

This public document

. has heen gigned by Anne-Maria Bonde
. acting in the capacity of Holary Public

. bears the seallstamp of

Neotary Public in Stoclkholm
Certified

. at Stockholm G. the 26.10.2007

. by Bjdrn Sandin

Notary Public

. No 4070

. Seal/stamp: 10, Signature:
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F-‘»nl(aqg\ erket

u51 81 Sundsvall
Beglasz: Badlxubpukcn
Tel: 060-135 40 00 » Ta=z 060-12 98 40

bulageverhet@bolegsvitker.se * bolageveher.ce !

w ) -
Certificate of Good Standing

1, _/-\.-Jpa—l'-:n.»jli QSIJ'D, of Bolageverket, the Swedish Componws Bzgis tration O( fics, do hereby
certify that '

AsixaZeneca AB

chl.)cmunn mumbern 55601% 82

a3 11:011 CG“-TICvalLC sxisience a3 far ac the records of thiz office show as of thr date stated helow.

5 Culy Lau‘\qrut’_\to-d c,mPnﬂy L.Lde'“ ihe 14 <ws of . \Wr‘\,h.n and 13 m‘-oﬂ 'shndmu anc bas

In tesdmaoy hereof, T have heisunio set my band i »ind the offizizl eeal of Bolagororket ar

Sundewall, this ath day of August in the yeax of two thousand and saven.

WREEFER .,
5

A.-m 2~ Karin Oct‘.‘l

1024 5

ud

founs of business Cﬁlqus;. in Swedea. BJQLC A Cestificors of Gued Standing iz issued, the xecors kept by 113
oifice are &xamined 5 cosurz thai die 10“'_)\‘11"@ r.,qm'cmrmv ave fulfilled for the company in gacstion:

Bolagsredzt, ihz Gwadish Companiss T' sgistrailon Office, iz tae officizl regzsu ar of lanited comprnies atd othes:

- ihc compary has 2 regicicred compatent board of directors

- the {:omprm")r' hzs a e egisicrad quali fed '\g_(htor

. ibe company has fulfilled its obligations cagarding the correct fling of its annual 1enort

° the compaay s uoe die subjeci of company divisi ion, winding up or banksroptey proceediog s
® . the company has aor been dissolved ae e r\_sull £ a merger and hos not heen, stiack off the

regisier for any other reason

The Cexiificats is signad by an official authosized o issue these and similer documents on behalf of I?:o!.:\j:;svm Jezt,
the Swedish Companizs Registration Office.




F, the nindersignad, Anne-Marie Bonde, Nolary Public of the City of Steckholm .0
hereby certify that \\/<
ANNA-KARIN OSTIN

duly authorized to sign for
THE SWEDISH COMPANIES REGISTRATION OFFICE
has issued and zigned the foregoing document in wrigingl of which this is a frue cCopy.

Fea 340:- Stockholm 2007-10-26
Crowns 4 Ex officio:

/, /m ,/ - f?/ 4

//(_ t,-"f(‘t G-t
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w0 20097007750 A1 I 0000 AT A0 00 0 A O 0 0

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
15 January 2009 (15.01.2009)

Gy
)0 O 0.0 O

(10) International Publication Number

WO 2009/007750 A1

(51) International Patent Classification:
COTD 239742 (2006.01) AGIP 1100 (2006.01)
AGIK 31/505 (2000.01) AGIP 29/00 (2006.01)
AGLIP 9/60 (2006 01) AGIP 35/00 (2006.01)

(21) International Application Number:
PCT/GR2008/050542

(22) International Filing Datc: 3 July 2008 (02.07.2008)

(25) Filing Language: English

(26) Publicaiion Language: Englich
(30) Priority Data:
(0/948,539

9 July 2007 (09.07.2007) US
(71) Applicant (for all designaizd Siaics zxcepi MG, 1S): AS-
TRAZENECA AB [3E/GE); 3-151 35 Séderidljs (SE).

(71) Applicant (for M5 only): ASTRAZENECA UK LIM-
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MORPHOLINO PYRIMIDINE DERIVATIVES USED IN DISEASES
LINKED TO MTOR KINASE AND/OR PI3K

The present invention relates to morpholine pyrimidine compounds, processes for
their preparation, pharmaceutical compositions containing them and their use in therapy,
for example in the treatment of proliferative disease such as ¢ancer and particularly in
disease madiated hy an mTOR Linase and/or one or nwore PI3K enzyme,

It i3 now well understond that deregulation of oncogenes and tumour-suppressor
genes contributes to the formation of malignant tumowrs, for example by way of increased
cell proliferation or increased cell survival, Tt is also known that signalling pathways
mediated by the PI3K/mTOR families have a central role in a number of cell processes
inchiding proliferation and survival, and deregulation of these pathways is a causative
factor in 2 wide spectrum of human cancers and other diseases.

The mammalian target of the macrolide anfibiotic Rapamycin (sirolimus) is the
enzyme mTOR., This enzymes belongs to the phosphatidylinosital (PT) kinase-related
kinase (PIKK) family of protein kinases, which also includes ATM, ATR, DNA-PK and
hSMG-1. mTOR, like other PIKK family members, does not possess detectable lipid
kinase activity, but instead functions as a sering/threonine kinase, Much of the knowledge
of mTOF. signalling is based upon the use of Rapamycin, Raparaycin first binds to the 12
kDa imnwmophilin FK506-binding protein (FKBP12) and this complex inhibits mTOR
signalling (Tee and Rlenis, Seminars in Call and Developmental Biology, 20035, 16, 29-
37). The mTOR protein consists of a catalytic kinase domain, an FKBP12-Rapamycin
binding (FRB) domain, a putative repressor domain near the C-terminus and up to 20
tandemly-repeated HEAT mwotifs at the N-terminus, as well as FRAP-ATM-TRRAP (FAT)
and FAT C-terminus domain (Huang and Houghton, Current Opinion in Pharmacaology,
2003, 3, 371-377).

mTOR Linase is a liey regulator of cell growth and has been shown to regulate a
wide range of cellular functions including translation, transcription, mPNA turnover,
protein stability, actin cytoskeleton rearganisation and autophagy (Jacinto and Hall, Nature
Reviews Molecular and Cell Biology, 2005, 4, 117-126). mTOR. Linase integrates signals
from growth factors (such as insulin or insulin-like growth factor) and nutrients (such as
amine acids and glucose) o regulate cell growth, mTOR Linase is activated by growth
factors through the PI3K-Akt pathway. The most well characterised function of mTOR.

kinase in mammalian ceé lls is regulation of translation through two pathways, namely
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activation of ribosomal S6K1 to enhance translation of mRNAs that bear a 5°-terminal
oligopyrimidine tract (TOP) and suppression of 4E-BP1 to allow CAP-dependent mRNA
translation.

Generally, investigators have explored the physiclogical and pathological roles of
mTOPR. nsing inhibition with Papamycin and related Rapamycin analogues based on their
specificity for mTOR as an infracellular target. However, recent data suggests that
Rapamycin displays variable inhibitory actions on mTOR signalling functions and suggest
that direct inhibition of the mTOR kinase domain may display substantially broader anti-
cancer activities than that achieved by Rapamycin (Edmgu et al., Cancer Research, 2003,
63, 8451-8460). For this reason, potent and selective inhibitors of mTOR Linase activity
would be vseful to allow a more complete understanding of mTOR Linase fumction and to
provide nseful therapeutic agents.

There is now considerable evidence indicating that the pathways upstream of
mTOR, such as the PI3K pathway, are frequently activated in cancer (Vivanco and
Sawyers, Natwre Reviews Cancer, 2002, 2, 489-501; Bjornsti and Houghton, Nature
Reviews Cancer, 2004, 4, 335-348; Inol:i cf al., Nature Genetics, 2003, 37, 19-24). For
example, components of the PI3K pathway that are mutated in different lnman tumours
include activating mutations of growth factor receptors and the amplification and/or
overexpression of PI3K and Akt.

In addition there is evidence that endathelial cell proliferation may also be
dependent upom mTOR signalling, Endothelial cell proliferation is stimulated by vascular
endothelial cell growth factor (VEGF) activation of the PIAK-ALt-mTOR. signalling
pathway (Dancey, Expert Opinion on Investigational Drugs, 2005, 14, 313-328%).
Moreover, mTOR Linase signalling is believed to partially control VEGF synthesis through
effects on the expression of hypozia-inducible factor-10 (HIF-10) (Hudson ef al.,
Molecular and Cellular Biology, 2002, 22, 7004-7014). Therefore, tumour angiogenesis
may depend on mTOR kinase signalling in two ways, through hypoxia-induced synthesis
of VEGF by tumowr and stromal cells, and through VEGF stimulation of endothzlial
proliferation and survival through PI3K-ALt-mTOR signalling.

These findings suggest that pharmacological inhibitors of mTOR. Linase should be
of therapeutic value for treatment of the various forms of cancer coraprising solid tumours

such as carcinomas and sarcomas and the lenliaemias and lymphoid malignanciss. In
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particular, inhibitors of mTOR kinasz should be of therapeutic value for treatment of, for
example, cancer of the breast, colorectum, lung (including small cell lung cancer, non-
small cell lung cancer and bronchicalveslar cancer) and prostate, and of cancer of the bile
duct, bone, bladder, head and neck, kidney, liver, gastrointestinal tissue, oesophagus,
ovary, pancreas, skin, testes, thyroid, uterus, cervix and vulva, and of leukaemias
(including ALL and CML), multiple myeloma and lymphonias.

In addition to tumourigenesis, there is evidence that mTOR kinase plays a role in

an array of hamartoma syndromes. Recent studies have shown that the thmeour suppressor

proteins such as TSCI, TSC2, PTEN and LKB1 tightly control mTOR kinase signalling.
Loss of these tumour suppressor prateins leads to a range of hamartoma eonditions as a
result of elevated mTOR kinase signalling (Tee and Blenis, Seminars in Cell and

Developmental Biology, 2005, 16, 29-37), Syndromes with an established molecular link
to dysregulation of mTOR kinase include Peutz-Jeghers syndrome (PJS), Cowden disease,
Bdll.l'ldyan'Rlluy-PUV..llL;Jb‘.l syndrome (BRRS), Proteus syndrome, Lhermitie-Duclos
disease and Tuberous Sclerosis (TSC) (Inoki ef ol., Natre Genetics, 2005, 37, 19-24),
Patients with these syndromes characteristically develop benign hamartomatous tumours in
nultiple organs.

Recent studies have revealed a rale for mTOR. kinase in other diseases (Easton &
Houghton, Expert Opinion on Therapeutic Targets, 2004, 8, 531-364), Rapamycin has
been demomstrated to be a potent innmunosuppressant by inhibiting antigen-induced
proliferation of T cells, B calls and antibody production (Sehgal, Transplantation
Proceedings, 2003, 35, 7S-14S) and thus mTOR. Linase inhibitors may also be usaful
immunosupprassives. Inhibition of the Linase activity of mTOR may also be useful in the
prevention of restenosis, that is the control of undesired proliferation of normal cells in the
vasculature in response o the introduction of stents in the reatment of vasculature disease
(Morice ef al., New England Journal of Medicine, 2002, 346, 1773-1780). Furthermaore,
the Rapamycin analogue, everolimus, can reduce the severity and incidence of cardiac
allograft vasculopathy (Eisen e 4l., New Englaad Journal of Medicine, 2003, 349, $47-
858). Elevated mTOR Linase activity has been associated with cardiac hypertrophy, which
is of clinical importance as a major risk: factor for heart failure and i3 a consequence o
increased cellular size of cardiomyocytes (Tee & Blenis, Seminars in Cell and

Developmental Biology, 20085, 16, Q-37) Thus mTOR kinase inhibitors are expected to
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be of value in the prevention and treatment of a w1d; variety of diseases in addition to
cancer.

It i3 also believed that a number of these morpholino pyrimidine derivatives may
have inhibitory activity against the phosphatidylinositol (PT) 3-kinases family of Linases.

Phosphatidylinositol (PT) 3-kinases (PI3Ks) are ubiquitous lipid kinasas that

function both as signal transducers downstream of cell-surface receptors and in constitutive

intracellular membrane and protein trafficlking pathways. All PI3Ks are dual-specificity
enzymes with a lipid kinase activity that phosphorylates phosphoinesitides at the 3-
hydrozy position, and a less well characterised protein kinase activity, The lipid produsts
of PI3K-catalysed reactions comprizing phosphatidylinositol 3,4,5-tisphosphate
[PI1(3,4,5)P2], phosphatidylinozitol 3,4-bisphosphate [PE(3,4)P-] and phosphatidylinesitol
3-monophosphate [PI(3)P] constitute second messengers in a variety of signal transduction
pathways, including those essential to cell proliferation, adhesion, swvival, cytosl:elztal
rearrangement and vesicle trafficking. PI(3)P is constitutively present in all cells and its
levels di not change dramatically following agonist stimulation, Conversely, PI(3,4)P;
and PI(3,4,5)P; are nominally absent in most cells but they rapidly accumulate on agonist
stimulation.

The downstream effects of PI3K-produced 3-phosphoinositide second messengers

are mediated by target molecules containing 3-phosphoinositide binding damains such as

the pleckstrin homology (PH) domain and the recently identified FYVE and phox domains.

Well-characterised protein targets for PI3K include PDK1 and proiein kinase B (PKE). In
addition, tyrosine kinases like Bil: and Ttk are dependent on PI3K activity.

The PI3K family of lipid Finases can be classified into three groups according to
their physiological substrate specificity (Vanhaesebroeck ¢f al., Trends in Biol. Sci., 1997,
22,267). Class I PI3K enzymes phosphorylate PI alone, In contrast, Class IT PI3K
enzymes phosphorylate both PI and PI 4-phosphate [PI(4)P]. Class 1 FI3K enzymes
phasphorylate PI, PI(4)P and PT 4,5-bisphosphate [P1(4,5)F;], although only PI1(4,5)P; is
believed to be the physiological cellular subsirate. Phosphorylation of PI(4,5)P; produces
the lipid second messenger PI(3,4,5)P;. More distantly related memberz of the lipid Linase
superfamily are Class TV kinases such as mTOR (discussed above) and DNA-dependent
Linase that phosphorylate serine/threonine residues within protein substrates. The most

studied and understood of the PI3K lipid ki inases are the Class 1 PI3K SNZYMES,

2
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Class I PI3Ks are heterodimers consisting of a p110 catalytic subunit and a
regulatory subunit, The family is further divided into Class Ia and Class Ib enzymes on the
hasis of regulatory partners and the mechanism of regulation. Class Ia enzymes consist of
three distinct catalytic subunits (p110ce, p110f and pl110&) that dimerise with five distinct
regulatory subunits (p85ct, pS5ce, pS0c, PSSL and pSSy), with all catalytic subunits being
able to interact with all regulatory subunits o form a variety of heterodimers. Class Ia
PI3KSs are generally activated in response 1o growth factor-stimulation of receptor tyrosine
kinases vig interaction of their regulatory subunit SH2 domains with specific phosplio-
tyrosine residues of activated receptor or adaptor proteins such as IRS-1. Both pl10:z and
P110Q are constitmtively expressed in all cell types, whereas p1103 expression is more

restricted to leukocyte populatioms and some epithelial cells. In contrast, the single Class
Ib enzyme comsists of a pl 10y catalytic subunit that interacts with a p101 regulatory
subunit. Furthermore, the Class Ib enzyme is activated in respomse to G-protein conpled
receptor systems (GPCRs) and its expression appears (o be limited to leul:ocytes aind
cardiomyocytes.

There is now considerable evidence indicating that Class Ia PI3K enzymes
contribute to tumourigenesis in a wide variety of human cancers, either directly or
indirectly (Vivanco and Sawyers, Nature Reviews Cancer, 2002, 2, 489-501). For
example, the p110c subunit is amplified in some fumours such as those of the ovary
(Shayesteh ef /., Nature Genetics, 1999, 21, 99-102) and cervix (Ma ¢/ al., Oncogene,
2000, 19, 2739-2744). More recently, activating mutations within the catalytic site of the
p110: catalytic subunit have been associated with various other mmours such as those of
the colorectal region and of the breast and lung (Samuels ¢/ 21, Science, 2004, 304, 554).
Tumaonr-related mutations in the pSS5a regulatory subunii have also been identified in
cancers such as thase of the ovary and colon (Philp ei al., Cancer Research, 2001, 61,
7426-7429). In addition to divect effects, it 13 belizved that activaiion of Class Ia PI3Ks

contributes to tumourigenic events that occur upstream in signalling pathways, for example

by way of ligand-dependent or ligand-independent activation of receptor tyl‘osine kinases,
GPCR systems or integrins (Vara ef al., Cancer Treatment Reviews, 2004, 30, 193-204),

Examples of such vpstream signalling pathways include over-expression of the receptor

tyrosine kinase ¢rbB2 in a variety of tumours leading to activation of PI3K-mediaied
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pathways (Havari e al., Oncogene, 2000, 19, 6102-6114) and over-expression of the ras
oncogene (Kauflinann-Zeh e/ al., Nature, 1997, 385, 344-348). In addition, Class Ia PI3Ks
may contribute indirectly to tumourigenesis caused by various downstream signalling
events. For example, loss of the effect of the PTEN tumour-suppressor pliosphatase that

catalyses conversion of PI(3,4,5)P: bacl: to PI(4,5)P; is associated with a very broad range
of tumours via deregulation of PI3K-mediated production of PI(3,4,5)P; (Simpson and
Parsons, Exp. Cell Res., 2001, 264, 29-41). Furthermore, angmentation of the effects of
other PI3K-mediated signalling avents is believed to contribute to a variety of cancers, for
example by activation of Akt (Nicholson and Anderson, Cellular Signalling, 2002, 14, 381-
395).

In addition to a role in mediating proliferative and survival signalling in tumour
cells, there is evidence that Class Ia PI3K enzymes contribuie to fumourigenesis in tumour-
associated stromal cells. For example, PI3K signalling is known to play an important role
in mediating angiozenic events in endothelial cells in respomse to pro-angiogenic factors
such as VEGE (Abid ef ul., Arterioscler, Tluumb Vase. Biol,, 2004, 24, 294-300). As
Class I PI3K enzymes are also involved in motility and migration (Sawyer, Expert Qpinion
Investig. Drugs, 2004, 13, 1-19), PI3K enzyme inhibitors should provide therapeutic
benefit via inhibition of tuniow: cell invasion and metastasis. In addition, Class I PI3K
enzymes play an important role in the regulation of immune cells coniributing to pro-
tumourigenic effects of inflammatory cells (Coussens and Werb, Nature, 2002, 420, 360-
867).

These findings suggest that pharmacological inhibitors of Class I PI3K enzymes
will be of therapeutic value for the treatment of various diseases including different forms
of the disease of cancer comprising solid tumours such ag carcinomas and sarconias and
the lenkaemias and lymphoid malignancies. In particular, inhibitors of Class I PI3K
enzymes should be of therapeutic value for treatment of], for example, cancer of the breast,
colorectum, lung (including small cell lung cancer, non-small cell lung cancer and
bronchicalveolar cancer) and prostate, and of cancer of the bile duct, bone, bladder, head
and necl;, Eidney, liver, gasirointestinal tissue, oesophagus, ovary, pancreas, skin, testes,
thyvoid, uterus, cervix and vulva, and of leul:aemias (including ALL and CML), multiple

myeloma and lymphomas.
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PI3Ky, the Class Ib PI3K, is activated by GPCRs, as was finally demonstrated in
niice lacking the enzyme. Thus, neutrophils and macrophages derived from PI3Ky-
deficient animals failed to praduce PI1(3,4,5)P; in response to stimulation with various
chemaotactic substances (such as IL-8, CSa, IMLP and MIP-1a), whereas signalling through
protein tyrosine kinase-conpled receptors to Class Ia PI3Ks was intact (Hirsch ¢f a/.,
Secience, 2000, 287(3455), 1049-1033; Li er al., Science, 2002, 287(5455), 1046-1049;
Sasali et /., Science 2002, 287(5455), 1040-1046). Furthermore, PI1(3,4,5)P:-mediated
phosphorylation of PKB was not initiated by these GPCR ligands in PI3Ky-null cells.
Talzen together, the results demonstrated that, at least in resting haematopoietic cells,
PI3Ky is the sole PI3K isoform that is activated by GPCRs in vivo. When murine bone
marrow-derived neutrophils and peritoneal macrophages from wild-type and PI3Ky™ mice
were tested in vitro, a reduced, but not completely abrogated, performance in chemotaxis
and adherence assays was observed. However, this translated into a drastic impairment of
IL-$ driven neutrophil infiltration into tissues (Hivsch of ol., Science, 2000, 287(5455),
1049-] 053.). Recent data suggest that PI3Ky is involved in the path finding process rather
than in the generation of mechanical force for motility, as random migration was not
impaired in cells that lacked PI3Ky (Hannigai ¢f o/., Proc. Nat. Acad. of Sciences of
U.S.A,, 2002, 99(6), 3603-8). Data linking PI3Ky to respiratory disease pathology came
with the demonstration that PI3Ky has a central role in regulating endotoxin-induced lung
infiltration and activation of neutraphils leading (o acute lung injury (Yum et al., I,
Immunaology, 2001, 167(11), 6601-S). The fact that although PI3KYy i3 highly expressed in
leucacytes, its 1oss seems not to interfere with haematopoiesis, and the fact that PI3Ky-null
mice are viable and fertile further implicates this PI3K isoform as a potential dmg target.
Worl: with knockont mice also established that PI3Ky is an essential amplifier of mast ell
activation (Laffargue o a/., Immunity, 2002, 16(3), 441-451).

Thus, in addition (o tumourigenesis, there is evidence that Class I PI3K enzymes
play a role in other diseases (Wymann e 4/, Trends in Pharmacological Science, 2003, 24,
366-376). Both Class 1a PI3K enzymes and the single Class Ib enzyme have important
roles in cells of the immune system (Koyasu, Mature hmnunology, 2003, 4, 313-319) and
thus they are therapeutic targats for inflammatory and allergic indications, Recent reports

demonstrate that mice deficient in PI3Ky and PI3KS are viable, but have atienuated
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inflammatory and allergic responses (Ali ¢/ ol., Nature, 2004, 431(7011), 1007-11).
Inhibition of PI3K i3 alao useful to treat cardiovascular disease viv anti-inflammatory
effects or directly by affecting cardiac myocytes (Prazad ef a/., Trends in Cardiovascular
Medicine, 2003, 13, 206-212), Thus, inhibitors of Class I PI3K enzymes are expected to
be of value in the prevention and treatment of a wide variety of diseases in addition (o
cancer,

Several compounds that inhibit PI3Ks and phosphatidylinositol (PI) kinase-related
kinase (PI3KK3) have been identiﬁed, including wortmanmin and the quercetin derivative
LY294002. These compounds are reasonably specific inhibitors of PI3Ks and PI3KKS
over other liinases but they lack potency and display little selectivity within the PI3K
families.

Accordingly, it would be desirable to provide further effective mTOR and/or PI3K
inhibitors for use in the treatment of cancer, inflammatory or obstructive airways discases,
immune or cardiovascular diseases.

Morpholing pyrimidine derivatives and PI3K inhibitors are Imown in the art.

Internatiomal Patent Application WO 2004/0483635 dizcloses compounds that
passess PI3K enzyme inhibitory activity and are useful in the treatment of cancer. These
compounds are arylaming- and hetzroarylamino-substituted pyrimidines which differ from
the compounds of the present invention by virtue of their arylamino- and heteroarylamine
substituents. W0 2004/048365 does not disclose compounds with the ~XR! substituents
of the present invention. Inhibitors of PI3K activity useful in the treatment of cancer are
alsn disclosed in European Patent Application 1 277 738 which mentions 4-morpholino-
substituted bicyclic heteroaryl compounds such as quinazoling and pyrido[3,2-
dpyrimidine Jerivatives and 4-morpholino-substitusad tricyclic heteraaryl compounds but
nat monocyclic pyrimidine derivatives.

WO2007/0S0382, WO2005/023180 and WO2008/023159 disclose compounds that
passess mTOR and/or PI3K enzyme inhibitory activity and are useful in the treatment of
cancer. W2007/050382, WO200S/023180 and WO2008/023159 do not disclos
compaunds comprising a thiourea substitvent.

A number of compaounds such as 4-morpholin-4-yl-6-(phenylsul fonylmethyl)-2-
pyridin-4-yl-pyrimidine and 4- {6-[(phenylsulfonyl)melhyl]-'2-py1"idin-2-ylpyrimidin-4-

ylymorpholing have been registered in the Chemical Abstracts database but uo utility has
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been indicated and there is no suggestion that these compounds have mTOR and/or PI3K
inhibitory activity or useful therapeutic properties.

Surprisingly, we have found that certain morpholing pyrimidine derivatives possess
useful therapeutic properties. Without wishing to be bound by theoretical constraints, it is
helieved that the therapeutic usefulness of the derivatives is derived fror their inhibitory
activity against mTOR kinase and/or one or more PI3K enzyme (such as the Class Ia
enzyme and/or the Class Tb encymie). Because signalling pathways mediated by the
PI3K/mTOR families have a central role in a numiber of cell processes including
proliferation and survival, and because deregulation of these pathways is a causative factor
in a wide spectrum of human cancers and other diseases, it is expected that the derivatives
will be therapeutically useful. In particular, if is expecied that the derivatives will have
anti-proliferative and/or apoptotic properties which means that they will be useful in the
treatement of proliferative Jiszase such as cancer. The compounds of the present invention
may also be wseful in inhibiting the uncontrolled cellular proliferation which arvises from
various non-malignant diseases such as inflanmmatory diseases, obstructive airways
diseases, imnmne Jiseases or cardiovascular diseases,

Generally, the compounds of the present invention possess potent inhibitory
activity against mTOR kinasz but the compound may also possess potent inhibitory
activity against eme or more PI3K enzyme (such as the Class Ia enzyme and/or the Class Th
enzyme).

In accordance with an aspect of the present invention, therz is provided a

O
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N
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formula (I)

compound of formula (T)

or a pharmaceutically acceptable salt thereof;, wherein

mis0,1, 2,3 or4;
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'Y and Y? are independently N or CR® provided that one of 'Y and Y?is N and the other i3
CRS;

X is a linlzer group selected from -CR4=CRS-, -C?R.4=CR5CR6R7-, CRR'CR? =CR4-,
-C=C-, -C=CCRR-, -CRR7C=C-, -NR*CROR-, -OCRER’-, -SCRER'-, -S(0)CRER-,
-S(0),CRR-, -CONR CROR -, -NRC(0)CRF -, MR C(O)NR’CRR-,
NRAS(0)2CRR-, -S(O)NRCROR-, -C(O)NE'-, -NRC(0)-, -NRC(NR>-,
-S(0);NR*- and ~NR*S(0)-;

Rlisa gronp selected from hydrogen, C)alkyl, Cygalkenyl, Cogalloynyl, carbocyelyl,
carbocyelylCygalkyl, heterocyclyl and heterocyclylC)galkyl, which group is aptionally
substituted by one or more substituent group selected firom halo, cyano, nitro, R, -OR’,
-SRY, -SOR?, -80,R7, -CORY, -COLR®, -CONRIR'®, NRR'®, -NPACOR', -NRCO,R,
-NR’CONR'R", NFCOCONR''R'® and -NR'SO,R';

R? is a gronp selected fiom Calkyl, carbocyelyl and heterocyclyl which group is
substitnted by -NR'7CSNR'®R'® and apiionally substituted by one or more subatituent
group independently selected from halo, cyano, nitro, -R', -ORM -SR", -S0OR!, -S0O,R",
-CORY, -CORY, -CONR''R?, -NRVR", -NRMCOR", and -NR"COCONEPR'S;

each R?, when prasent, is indezpendently selected from hala, cyane, aitro, -RB .ORE,
-SRY, -SOR", -S0,RY, -CORY, -CO,RY, -CONRR™, NRR™, -NR"COR',
-NRPCO:R' and -NRSO,RY,;

R* and R® are independently hydrogen or C)_galkyl;

or R' and R? together with the atom or atoms 6o which they are attached form a 4- to 10-
membered carbocyclic or heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is
optionally replaced with N, O or S and which ring is optionally substituted by one or more
substituent groups selectad from halo, cyano, nitro, hydroxy, oxa, Cgalkyl, Cjallaxy,
haloCallzyl, haloCsalloxy, hydroxyCrgallyl, hydroxyC)gall:oxy, C)salkoxyCgallyl,
CigalkoxyCy.¢allioxy, amino, Cy.zalkylamina, bis(Czallyl)aming, aminoC, galkyl, (C,.
galliyDamineC, galkyl, bis(Z)gallylaminaC) gallryl, cyanaC sallzyl, Cyalkylsulfonyl, Cy.
gallrylsulfonylamine, C)galkylsulfonyl(C) galkyl)aming, sulfamoyl, C)_galkylsulfamoyl,
bis(CallyDsulfamaoyl, C)salliancylaming, Cy_all:anoyl(C).callzyl)amino, carbamoyl, Cy.
salkylearbamoyl and bis(Cjgallyl)carbamoyl,

R® and R” are independently selected from hydrogen, halo, cyano, nitro and C).gallyl;

R is selected from hydrogen, hale, cyans and C)_ealkyl;
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R’ and R" are independently hydrogen or a group selected from C).galkyl, carbocyelyl,
carbocyclylCi_galkyl, heterocyclyl and heterocyelylC)gall-yl which gromp is aptionally
substituted by one or more substitvent groups selectad from halo, cyano, nitro, hydraxy,
Crcalkyl, Crgalkoxy, haloCsalkyl, haloC)sallioxy, hydroxyCigalkyl, hydroxzyC¢all-oxy,
CrgalkoxyCigallyl, CigalkoxyCysalloxy, amino, Cygallylaming, bis(C.galkyl)amina,
aminoCy_galkyl, (CrsalkyDaminoC)sallkyl, bis(Cygalkyl)aminoC ) salkyl, cyanoC).gallyl,
Cigalkylsulfonyl, C)galkylsulfonylamino, C)galkylsulfonyl(C) salkyl)aming, sulfamayl,
Crgalkylsulfamoyl, bis(C)galkyl)sulfamoyl, Cysalkanaylaminog, C.gallzanoyl(C,.
callkyDamino, carbamoyl, Cgalkylearbamoyl and his(C)_galkyl)carbamoyl;

R, R, RY and R are independently hydrogen or a group selected from Cygallyl,
carbocyelyl, carbocyclylCy galkyl, heterocyclyl and heterocyclylC gallzyl which group is
optionally substituted by one or more substituent groups selected from halo, cyano, nitra,
hydraxy, Cealkyl, Cygalkoxy, haloC)_sallyl, haloCgalkoxy, l'lycll'c»r-in,_U:alkyl,
hydroxyC).;alkoxy, CisalloxyCgallyl, C)galkoxyChsalkoxy, amina, C)gallylamino,
bis(Cygallzyl)amineg, aminoCy_galkyl, (C.galkyl)amino ) sallzyl, bis(C)galkyl)aminoCy.
salkyl, cyanoCy sallyl, Cisallylsulfonyl, Csall:anoylamino, C)_salkanoyl(C)salkyDamino,
carbamoyl, Cj.galkylearbamoyl and bis(C)salkyDearbamoyl;

RY, R™ R R and R* are independently hydrogen or a aronp selected from Cgallzyl,
carbacyclyl, carbocyclylCygalkyl, heterocyelyl and heterocyclylC)_salkyl which group is
optionally suhatituted by one or more substituent groups selected from halo, cyano, niiro,
hydroxy, Crsalkyl, Csallzoxy, haloC)zallyl, haloCgallzoxy, hydroxyC) gallyl,
hydroxyCiealkoxy, ) _6311.:.3.»5/«? 1gallzyl, CgallzoxyCygalkoxy, amine, C)_allylaming,
bis(CygallyDaming, aminaC)_galkyl, (CealkyDaminoC).salliyl, bis(ChgalkyDaminoC;.
galkyl, cyanoCysalkyl, Cygalkylsulfonyl, € salkylsulfonylamino, C.gallylsulfonyl(C,.
salkylamino, sulfamoyl, Cygalkylsulfamoyl, bis(Csalliyl)sulfamoyl, € zallzanoylamino,
Crgalkanoyl(Cy_galkylaming, carbamoyl, C)alliylearbamoyl and bis(C_galleylcarbamoyl;
or R"™ and RY together with the nitrogen atom to which they are attached forna a 3- (0 10-
membered heterocychic ring wherein 1 or 2 ring carbon atons is optionally replaced with
N, O or S and which ring i3 optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, Csalkyl, Cyalloxy, haloC)_alkyl,
haleC)_galkoxy, hydroxyCsallyl, hydroxyC)salkoxy, CsalkoxyC)_galkyl, CysalkoxyCi.

call:oxy, amino, Cgalkylamino, bia(CgalkyDaming, aminoCy_gallyl, (C)_zallyaminaC,.
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calkyl, bis(CallylaminoC galkyl, cyanoC gallyl, Cygalkylsulfonyl, C,.

calkylsulfonylamine, C)gallzylsulfonyl(C)_sallyl)amino, sulfamoyl, C)_;alkylsulfamoyl,

bis(Cgalkylsulfamoyl, C)galkanoylaming, C)gallzanoyl(C)galkyl)amino, carbamayl, C.

calkyloarbamaoyl and bis(C.galkyl)carbamayl

for use as & medicament in the treatment of proliferative disease.

In accordance with another aspect of the present invention, there is provided a

[ Yoo
X x

formula (I)

compound of formula (I)

or a pharmaceutically acceptable salt thereof, wherein

misO0, 1,2, 3 or4;

Y and Y2 are independently N or CR® pravidad that one of 'Y and Y? is N and the other is

CR%

X is a linlzer group selected from -CR'=CR’-, -CP'=CR’CPSR’-, -CROR'CR=CR’-,

-C=C-, «C=CCROR-, -CRORC=C-, -NRCROR’-, -OCRSR’-, -SCRR-, -S()CRR-,
-S(0)CRER7-, -C(ONRCRR-, -NR'C(0)CRR-, -NFC(0)NR CRER -,

NRS(Q),CROR-, -S(O)NRCECR -, -C(O)NR®-, -NR'C(D)-, -NR'C(O)NR>-,

-S(0)NR*- and -NR'S()-;

R'isa group selected from C)galkyl, Csgalkenyl, Czsalliynyl, carbocyelyl,

carbocyclylCi_salkyl, heterocyelyl and heterocyelylCy_gallzyl, which group is optionally

substituted by one or more substitnent group selected from halo, cyana, nitro, R, -OR’,
-SR?, -SOR®, -80,R®, -COR?, -CO,R®, -CONR'R'®, -NR'R'®, -NRICOR, -NRCOLR',

NPACONR'RY, NRUCOCONR''R'® and MRSO,R'Y;

or X-R' is -CR°R'0H;

R?is 5 group selected from C)_alkyl, carbocyelyl and heterocyelyl which group 1s
substituted by -NR7CSNER' and optionally substituted by one or more substituent
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group independently selected from halo, eyana, nitro, RY-orM -SRM -sorM, -sORY,
-COR', -COR", -CONR''E"?, NRV'R'?, NR"COR', and -NR"COCONRR';

each R*, when present, is independently selected front halo, cyano, nitro, -R", -0R",
SR, -SORP, -80,RY, -CORY, -CORY, -CONRPRY, -NRPRY, -NRPCOR",
-NRPCOR™ and -NRSO,R";

R* and R® are independently hydrogen or Cy.galkyl;

or R' and R* together with the atom or atoms to which they are atiached form a 4- to 10-
membered carbocyclic or heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is
optionally replaced with N, Q or S and which ring is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, oxo, Cigallyl, Cgalloxy,
haloC)_galkyl, haloC) galloxy, hydroxyC)_galkyl, hydroxyCigalkoxy, CalkoxyC)_gallyl,
CrugallonyC)galkoxy, amino, Cralliylamineg, bis(C)sallyDaming, aminoC galkyl, (C,.
calkylDaminaCy_galkyl, bis(C)¢alkylaminaCy galkyl, cyanoCy sallyl, C) galkylsulfonyl, C,.
calkylsulfonylaming, Cygalkylsul fonyl(C.galliyDaming, sulfamoyl, C_gallylsul famoyl,
bis(C.salkylsulfamoyl, C).galk:anaylamineg, Cygallanoyl(C).galkyl)amine, carbamoyl, Ci.
gallzylearbamaoyl and bis(Cj_galkyl)carbamoyl;

R® and R are independently selected from hydrogen, halo, cyana, nitro and C)_zalkyl;

R% s selected from hydrogen, halo, cyano and C)_galkyl;

- R and R are independently hydrogen or a group selected from Cy_galkyl, carboeyalyl,

carbocyclylCy_salkyl, heterocyclyl and heterocyelylCgalkyl which group is aptionally
substituted by one or maore substituent groups selected from halo, cyano, nitro, hydroxy,
Cyealkyl, Cyalkoxy, haloC)galkyl, haloCgallzony, hydroxyC)salkyl, hydroxyC).calkoxy,
CigallioxyCygalkyl, CigalkoxyCigallzoxy, aminag, Cygalkylamine, bis(C).galkyl)amino,
aminoC)_gallyl, (Cy.salkylaminoC, satkyl, bis(C) galkylaminoC) galkyl, cyanoC)_galkyl,
Cygallylsulfonyl, Cj_galliylsulfonylamine, C.galkylsulfonyl(C)_sallyaming, sulfamayl,
Ciealkylsulfamayl, bis(C).gallyl)sulfamoyl, C)galkanoylamine, C)sallanoyl(C).
calkyl)amino, carbamoyl, Cjsalliylcarbamoyl and bis(Cy.gallzylearbamoayl;

R, R R and R are independently hydrogen or a group selected from C).zalkyl,
carbocyclyl, carbocyclylCygallyl, heterocyclyl and heterocyelylCi.galkyl which group is
optionally substituted by one or more substituent groups selectad from halo, eyano, nitro,
hydroxy, Crealkyl, Cgallaxy, haloC)_salkyl, haloCy_salkoxy, hydroxyC_salkyl,

hydroxyC)_eallioxy, CealloxyCsalkyl, CpalkoxyC)salkoxy, amina, Cp_galkylamina,
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bis(C)_galkyl)amine, aminoC) galkyl, () galkyDaminoCy_galkyl, bis(C)_gallzyDaminaC,.
galkyl, cyanoC) salkyl, Cysalkylsulfonyl, C)galkanaylaming, Csalkanoyl(C)_salkyamino,
carbamoyl, Cj.galkylcarbamaoyl and bis(Cjgalkyl)carbamoyl;

R, RY R R and RY arc independently hydrogen or a group selected from Calloyl,
carbocyelyl, carbocyclylC_galkyl, heterocycelyl and heterocyclylC.galkyl which group is
optionally substituted by one or more substituent groups selected from halo, cyano, nitro,
hydroxy, Cjalkyl, Cpalkoxy, haloC)zalkyl, haloC) galkoxy, hydroxzyC)_salkyl,
hydroxyCy.gallioxy, CsalkoxyCysallyl, C)galkoxyC)salkoxy, aming, Cgalkylaming,
bis(Cygallzylamino, aminoC)_galkyl, (CgallzyDarminaC) gallyl, bis(C)salliyaminaC,.
galkyl, cyanoCgalkyl, C)salkylsulfomyl, C)alkylsulfonylaming, C)alliylsulfonyl(C).
calkylamina, sulfamoyl, Cgalkylsulfaraoyl, bis(Cy_salkyl)sulfamoyl, C)zalkanoylaming,
Creallianoyl(Cy_galkylamino, carbamoyl, C)_salkylcarhamayl and bis(C).salkyDearbamayl;
or R and RY together with the nitrogen atom to which they are attached form a 3- to 10-
membered heterocyelic ring wherein 1 or 2 ring carbon atoms is optionally replaced with
N, O or S and which ring is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, Callyl, Csalliaxy, haloCgallyl,
haloC)_galkoxy, hydroxyC galkyl, hydronyCalkoxy, CealkoxyCeallyl, CeallaxyCy.
alkoxy, amino, C)_galkylaminog, bis(C)gallryl)amine, aminoC_gallyl, (C).callzyl)aminoC,.
galkyl, bis(CgalleyaminaC ) _zallyl, cyanolC gallyl, C)_salkylsulfonyl, C).
galkylsulfonylamino, Cy_salkylsulfonyl(C)-zalkyl)amino, sulfamoyl, Ci.galkylsulfamoyl,
bis(Cy.ealkylsulfamayl, Cgall:anoylaming, Cygallanoyl(C.gallzyl)aminag, carbamoyl, C;.
salkylcarbamoyl and bis(C)_galkyl)carbamoyl,

for use as a medicament in the treatment of proliferative discase.

In accordance with another aspect of the present invention, there is provided a

)
Yo
N
1Y|)§Y2
R! \X*N//kRz

formula (T)

compound of formula (I)

/

;
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or a pharmaceutically acceptable salt thereof; wherein

mis0,1,2,3 or4;

'Y and Y? are independently N or CR® provided that ome of 'Y and Y2 is N and the other is
CR®,

X is a linker group selzcted from -CR*=CR’-, -CR*=CR’CRER’-, -CRSR'CR’=CR"-,
-C=C-, -C=CCRR-, -CRORC=C-, -NRCRER’-, -OCRSR-, -SCRER-, -S(O)CRR-,
-S(0),CRER -, ~COONRCRER-, NR*C(NRCRR -, -S(0),NR*CRR-, -C(0)NE -,
-NR*C(0)-, -NR*C(ONR-, -S(0),NR"- and -NR*S((0)5-;

R is a group selected from C_galkyl, Cogalkenyl, Cogalliynyl, carbocyelyl, carbocyelylC.
salkyl, heterocyelyl and heterocyelylCy_gallyl, which group is optionally substituted by one
or mare substituent group selected from halo, cyano, nitro, RS, -ORS -SE?, -SOR®, -SO,P°,
-COR?, -COZRY, -CONRR'?, NETR'?, -NROCOR'®, NR'CO,R', NRICONR''R'?,
NR’COCONR'R' and -NR*SO,R';

or X-R' is -CR°R'OH;

R?is a group selected from Cigalliyl, carbocyelyl and heterocyclyl which group is
substituted by -NRCSNR"*R' and optionally substituted by one or more substituent
group indzpendently selectzd from halo, cyane, nitro, R copM _sp!! .soR!, -so,RM,
-COR", -COR, CCONRM'RY, -NR'R", -NR"COR", and -NRMCOCONRR'S;

each R®, when present, is independently selected from hala, cyane, nitro, -R", -OR",
-SRP, -SORP, -8R, -COR", -CO,RY, -CONRPR', -NRPR", -NR"*COR",
-NRPCOR™ and -NRPSO,R™;

R* and R® are independently hydrogen or C)_sallzyl;

or R and R* together with the atom or atoms to which they are attached form a 4- to 10-
membered carbocyclic or heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is
aptionally replaced with N, O or S and which ring is optionally substituted by one or more
substituent groups selected from halo, cyano, nitvo, hydroxy, oxe, C.galkyl, C)salkoxy,
haloCy_gallyl, haloC)_salkoxy, hydraxyC)galloyl, hydroxyCsalkoxy, CealkoxyC)_galkyl,
CreallzoxyCigalloxy, amino, C)galkylamino, bis(C)gallryhaming, aminoC).galkyl, (C).
¢alkyDaminoC_galkyl, bis(CcalleyDaminoC galkyl, eyanoC)_galkyl, C)_sallylsulfonyl, C;.
galkylsulfonylamino, C)galkylsulfonyl(C)_salkyl)amine, sulfamoyl, C_alkylsulfamoyl,
bis(Cygalkysulfamoyl, Cgalkanoylaming, C).salkanoyl(C).¢allzyl)amine, carbamoyl, C;.

sallzylearbamoyl and bis(Cy_gall:yl)carbamoyl;
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R® and R are independently selected from hydrogen, halo, cyans, nitro and Cjgall:yl;

R? is sclected from hydrogen, halo, cyano and Cgalkyl;

R’ and R" are independently hydrogen or a group selected from C)galkyl, carbacyelyl,
carbocyelylCy_galkyl, heterocyelyl and heterocyclylCygalloyl which group is aptionally
substituted by one or more substituent groups selzeted from halo, cyano, nitro, hydroxy,
Crgallzyl, Crsalloxy, haloC)galkyl, haloC) galkoxy, hydroxyCygalkyl, hydroxyC)salkoxy,
CrgalloxyCygallyl, C)allioxyCsallioxy, amino, C)_zalkylaming, bis(C)_salkylamina,
aminoCygalkyl, (CgalkyDaminaC)galkyl, bis(ChgallyDaminoC galkyl, eyanoCgalkyl,
Crealkylsulfonyl, Cysalkylsulfonylamino, C.galkylsulfonyl(C)galkyamino, sulfamoyl,
Crgalkylsulfamoyl, bis(C)gallyl)sulfamoyl, Cpgalkanoylamine, C;sallzanayl(C,.
galkyl)amina, carhamoyl, Cjalkylearbamoyl and bis(C)_galleyl)earbanoyl;

RY, R, R" and R™ are independently hydrogen or a group selected from Cygallyl,
carbacycelyl, carbocyclylChgalkyl, heterocyclyl and heterocyclylC).qalkyl which group is
optionally substituted by eme or more substitneni groups selectzd from halo, ¢yano, nitro,
hydroxy, Crgalkyl, Cgalkoxy, haloC)galkyl, haloC)galkoxy, hydroxyCallyl,
hydroxyC)salkoxy, CygallioxnyCsallyl, CgalkoxyC) galkoxy, amina, Cj_gall:ylamino,
bis(Cygalkylamine, aminoC)_gallyl, (Chgalkyl)aminoCgallzyl, bis(C.salkyDaminaCy.
galkyl, cyanaCygalkyl, Cyzalkylsulfonyl, Cisalkanoylanine, C)galkanoyl(C.gallylamine,
carbamayl, Cj_gall:ylcarbamoyl and bis(C)all:yl)carbamoyl;

R", R™ R R and R are indzpendently hydrogen or a group selected from C)_galkyl,
carbocyclyl, carbocyclylC) gallyl, heterocyelyl and heterocyclylC)gallzyl which group is
optionally substituted by one or more subatituent groups selected from halo, cyano, nitro,
hydrazy, Cisalkyl, T galkoxy, haloC)gallyl, haloC)_galkoxy, 11ydrbxyC 1-callzyl,
hydroxyC.ealkoxy, CgallioxnyCgalkyl, CsalloxyC)galkoxy, amino, C)¢alkylamine,
bis(CgalkylDamino, aminoC)_gallyl, (C)salleyaminoC) salkyl, bis(C)salkyDaminoCy.
alkyl, cyanoCyealkyl, Cgalkylsulfonyl, Cygalkylsul fonylamino, Cgallylsulfonyl(C).
galkylamina, sulfamoyl, C).gallylsulfamoyl, bis(Cy.galkyl)sulfamoyl, C).;alkanoylamine,
Cr.allzanoyl(C)galkylaming, carbamoyl, C)sall:ylcarbamoyl and bis(Cy_galkylearbamoyl;
or R™ and RY together with the nitrogen atom to which they are atiached forni a 3- to 10-
membered heterocyelic ring wherein 1 or 2 ring carbon atoms is optionally replaced with
N, O or S and which ring is optionally substituted by one or mare substituzit groups

selected from halo, cyano, nifro, hydroxy, C)galkyl, Cy_all:oxy, haloC,_¢allzyl,

7
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haloCy_galkoxy, hydroxyC_eallyl, hydroxyC)_alkoxy, CalkoxyCygalkyl, C)_salloxyCy.
gallioxy, amine, Cjalkylamino, bis(C).salkyl)aming, aminoC.galkyl, (C).galkyDaminoC,.
calkyl, bis(CsalkylaminoC.sallzyl, cyanoC) salkyl, Cjgalkylsulfonyl, C;.
callylsulfonylamineg, Ci_galkylsulfonyl(C)galloyl)aming, sulfamoyl, C).galkylsulfamoyl,
his(Cyealkylsulfamoyl, Cygallzanoylaming, ) gallzanoyl(C)galkylaming, carbamoyl, C,.
callzylearbamoyl and bis(Cj_galkylcarbamoyl

for use as a medicament in the treatment of proliferative Jisease.

In accordance with another aspect of the present invention, there is provided the nse

0
(o
N

g

of a compound of formula (I)

'Y

formula (I)
ar a pharmacentically acceptable sali thereof; wherein
mis0,1,2, 3o0r4;
'Y and Y? are independently N or CR® provided that one of 'Y and Y?is N and the sther is
CR%,
X is a linker group selected from -CR'=CR’-, -CR'=CRCRR’-, -CR°R'CR*=CR’-,
-C=C-, -C=CCORPR’-, -CROR7C=C-, -NRCROR-, -OCR®R-, -SCRR7-, -S(O)CRCR’-,
-S(0)CROR-, -C(CO)NECROR -, NRC(O)CROR -, NP C(O)NRCROR-,
NP S(0),CRER -, -S(O)NRCRR-, -C(O)NF-, -NR2(0)-, -NR C(C)NE -,
-S(0)NR*- and -NR*S(0),-;
R'vis a group selected from hydrogen, Cgallyl, Cosalkenyl, Cygalkynyl, carbocyrlyl,
carbocyclylCysallyl, heteracyclyl and heterocyclylC).galkyl, which group is optionally
substitnted by one or more substituent group selected from halo, cyaio, nitro, -R°, -OR°,
-SR’, -SOR’, -S0,R%, -COR?, -CO,P, -CONRR'?, -NRR'?, -NR*COR'®, -NP CCLR",
NR'CONR'RY, NR*COCONR'R' and -NR’SO,R'?;
R? is a group selected from C).gallyl, carbocyclyl and heterocycelyl which group is

substituted by ~NR'?CSNE®R" and opiionally substituted by one or more substituent
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group independently selected from halo, cyano, nitro, -RY, -orY - SRM, -SORY,
-SORM, -CORY, -coyR -CONR'R”, -NRVRY, N COR', and
-NR''COCONR"’R';

each R?, when present, 15 independently selected from halo, cyano, nitra, -RB .oRB,
S, -SOR Y, -SORY, -CORY, -CO,RE, JCONEPRY, NRPRM, -NRPCORY,
NRBCO,R™ and —NR”SO;RM;

R* and R® are independently hydrogen or Calkyl;

ar R' and R together with the atom or atoms to which they are attached form a 4- ta 10-
membered carbocyclic or heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is
optionally replaced with N, O or S and which ring is optionally substituted by one or more
substituent groups selected from halo, cyano, niteo, hydeoxy, oxa, Cgalkyl, Cpgalkoxy,
halaCy_galkyl, haloC)galkoxy, hydroxyC)sallyl, hydroxyCygalkoxy, CialkoxyCy_sallyl,
CrealkoxyC)galloxy, aming, C)_alkylamino, bis(C)salkylamino, aminoCy_gallyl, (C).
galkylaminoC_gallyl, bis(C_sallyDaminoC)gallyl, cyanoCizalkyl, Cialkylsulionyl, C;.
sallylsulfonylaming, Cysalkylsul fnyl(Cyalkylamino, sulfamoyl, Cj.galliylsulfamoyl,
bis(C.salkyl)sulfamayl, < salkanoylaming, Cigalkanayl(C).sall:yl)amine, carbamoyl, Ci.
calkylcarbamoyl and bis(C.ealkyl)carbamoyl;

R® and R” are independently selected from hydragen, halo, cyans, nitro and C)alkyl;

R® is selected from hydrogen, halo, cyano and Cy_galkyl, '

R’ and R" are independently hydrogen or a group selected from C)galkyl, carbocyclyl,
carbocyclylCy.gallzyl, heteracyclyl and heterocyclylC).gallzyl which group is optionally
substituted by one or more substituent groups selzcted from halo, cyano, nitro, hydroxy,
Cigallyl, C 1.;311\:0}:y, haloCy.gallzyl, haloC) salkoxy, hydroxyCigalkyl, lydroxyC.salkoxy,
CrealkoxyCigalkyl, CsalkoxyCgalkoxy, amino, C)gallylamine, bis(C)_gall:yl)amino,
aminoCy_galkyl, (C)gallzyDaninoC galleyl, bis(C) galkylaminoC) galkyl, cyanoC)galkyl,
Ci.gallylsulfonyl, Cjsalkylsulfonylaming, Csalkylsulfonyl(C)alkyl)aming, sulfamoyl,
Cy.galkylsulfamoyl, his(C)salkyDsulfamoyl, Cy.galkanoylamineg, C_galkanoyl(C;.
calkyl)amina, carbamoyl, C)_galkylcarbamoyl aind bis(C).alkyl)carbamoyl,

RY, R, R and R" are independently hydrogen or a group selected from C).sallyl,
carboeyclyl, carbocyclylC_galkyl, heterocyelyl and heterocyclylC.zalkyl which group is
optionally substituted by one or more substituent groups selecied from halo, cyano, nitro,

hydroxy, Cyealloyl, C)alkoxy, haloC)_galkyl, haloC)_salkoxy, hydroxyC,_gallyl,
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hydronyC)galkoxy, CgalkoxyCysalkyl, CsalkoxyC) galkoxy, aming, Cj_galkylamino,
bis(Cgallyl)amino, aminoC,galkyl, (CgalkyDaminoC)_galkyl, bis(C)_salkyl)amineC;.
gallzyl, cyanoC)gallyl, Cgalkylsulfonyl, C).galkanoylaming, Cjgalkanoyl(C).gall:yDamino,
carbamoyl, Csalkylcarbamoyl and bis(C).galkyl)carbamoyl,
RY, R R", R'® and R" arc independently hydrogen or a group selected from Cygallzyl,
carbocyclyl, carbocyelylCygalkyl, heterocycelyl and heteracyelylCy_galkyl which gronp is
optionally substituted by ome or more substituent groups selected from halo, cyano, nitro,
hydroxy, Csalkyl, Ciealkoxy, haloC ) sallyl, haloC)gallzony, hydroxyC)_salkyl,
hydroxyCzalkoxy, CsalkoxyCisalkyl, CgalkoxyCygalkoxy, amino, Cisallzylaminag,
big(Cygalleyamino, aminoC)_galkyl, (CrgallyDaminoCy.gallzyl, his(C).gallzyl)aminoCy.
galloyl, cyanoCygalkyl, Cysalkylsulfonyl, €\ salkylsul fonylaming, Cygallzylsul fonyl(Cy.
calkyl)aming, sulfamayl, C)galkylsulfamoyl, bis(Cy.zalkyDsulfamoyl, Cjsall:anoylamino,
Crgalkanoyl(C)galkyl)amino, carbamoyl, Cysalkylearbamoyl and bis(C)_gallylcarbamoyl;
or R and RY together with the nitrogen atom i which ihey are aitached form a 3- i 10-
membered heterocyclic ring wherein 1 or 2 ring carbon atoms is optionally replaced with
N, Q or S and which ring is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, C.salkyl, C)alkoxy, haloC)_sallyl,
haloCsalkony, hydroxyCgalkyl, hydrozyCsalloxy, CealkoxyC)galkyl, C)gallzoxyC).
galkoxy, amino, C)_galkylaming, bis(C)gallyl)amine, aminoC)_galkyl, (C.gallyDaminoC,.
callyl, bis(Cygallyl)aminoCgalliyl, cyanaoCygalkyl, C)galkylsulfonyl, Cy.
alkylsulfonylamino, Cy_salloylsulfonyl(CgalkyDamino, sulfamoyl, C,.sallzylsulfamayl,
his(Caallzylsulfamoyl, Cgalkanoylaming, Cp.gall:anoyl(C)galkyl)aming, carbamaoyl, C,.
calliylearbamoyl and bis(C)_galkyl)carbamoyl
in the manufacture of a medicament for use in the treatment of proliferative disease.

In accordance with another aspect of the present invention, there is provided the use

of a compound of formula (I)
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formula (I)

or a phammacentically acceptable salt thereof; wherein
mis0,1,2,3or4,
Y and Y? are independently N or CR® provided that one of 'Y and Y2 is N and the other is
CRS;
X is a linker group selected from -CR'=CR>-, -CP*=CR’CR®R’-, -CR°R'CR’>=CR".,
-C=C-, C=CCROR:, -CRORC=C-, -NRCRER-, -OCRESR'-, -SCROR-, -S(O)CRR-,
-S(,CROR-, -C(OHNR CROR -, -NR*C(O)CRER -, -NR (N CRR-,
NR*S(0),CROR -, -S(O)NR'CRR’-, -C(O)NR’-, -NR*C(D)-, -NR*C(0)NR>-,
-S(0);NR"- and -NR*S(0),-;
R'is a group selected from C 1alkyl, Cogallzenyl, Cosallynyl, carbocyelyl, carbacyclylC,.
¢alkyl, heterocyclyl and heterocyclylCy_gallyl, which group iz optionally substituted by one
or more substituent group selected from halo, cyano, nitrs, -R°, -0OR, -SR®, -SOR®,
-SO,R®, -COR®, -CO,RY, -CONRR®, -NRRO, -NR'COR'®, .NRCO,R,
-NR'CONR'R'?, -NR*COCONR'’R'® and -NR*SOR';
or X-R! is -CR°R0OH;
R is a group selected from Cy.galkyl, carbocyclyl and heteracycelyl which group is
substituted by -NR7CSNP'®R® and aptionally substituted by one or more substitnent
group independently selected from halo, cyano, nitro, -R', -OR', - SR, -SORY,
SR -CORM oY, .CONRVR", NRVYR'2, -NRMCOR', and
NR"COCONR'’R'S,
each R?, when present, is independently selected from halo, cyane, nitro, -R, -ORY,
-SRP, -SORP, -S0uRP, LCORY, 0O RY, (CONRPERY, .NRERM, -NRPCOR',
-NRPCOR" and -NR"SO,R",;

R* and R® are independently hydrogen or Cy.calkyl;
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or R' and R* together with the atom or atoms to which they are attached form a 4- to 10-
membered carbacyclic or heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is
optionally replaced with N, O or S and which ring is optionally substituted by one or more
substituent groups selected from hala, eyana, nitro, hydroxy, oxo, Cjgalkyl, Cpallaxy,
haloCgalkyl, haloCgalkoxy, hydroxyC)gallyl, kydroxyC)sallzaxy, CsalkoxyC)galkyl,
CrgallkoxyCi.gallioxy, amino, Csalkylamino, bis(C).galkyl)amino, aminoC)_galkyl, (Ci.
salkyDaminoC,_salkyl, bis(C_salkylaminoC galkyl, cyanoC,_gallyl, ) gallylsulfonyl, C,.
sallzylsulfonylamine, C)_gallylsulfonyl{C)galkyDaming, sulfamoyl, Cy_galkylsulfamoyl,
bis(Cy.galkyDsulfamoyl, Cygall:anoylamine, Cgalkanoyl(C).zallzyl)amine, carbamoyl, C,.
salkylcarbamayl and bis(Cj.galkyl)carbamoyl;

RS and R7 are independently selected firom hydrogen, halo, cyano, nitro and C)_gallzyl;

R is selected from hydrogen, halo, cyano and Cy_galkyl,

R’ and R" are independently liydragen or a group selected from Cgalkyl, carbocyclyl,
carbocyclylCygalkyl, heterneycelyl and heterocyclylCgalkyl which group is optionally
substituted by one ar more substituent groups selectad from halo, cyano, nitre, hydroxy,
Cr.galkyl, Cpsalloxy, haloC) galkyl, halaC) galkoxy, hydioxyChgalkyl, hydroxyCy salkoxy,
CicallioxyCigalkzyl, CigalkoxyCigallioxy, amine, C;all:ylamino, bis(C).zallyl)amina,
aminoC)galkyl, (CalkylaminoC ) _salkyl, bis(C)gallyDaminoC).galkyl, cyanolC).alkyl,
Cr.gallkylsulfonyl, Cyzallzylsulfonylamino, Cgallylsul fonyl(C_salkyl)aminsg, sulfamayl,
Cygallylsulfamayl, bis(Cy.galkylsulfamoyl, C_gall:anoylamine, C).galkanoyl(Cy.
gallzyl)amino, carbamoyl, Cygallrylearbamaoyl and bis(C)sallzycarbamoyl;

R'™, R R and R*® are independently hydrogen or a group selected from C).galkyl,
carbocyclyl, carbocyclylCisalliyl, heterocyclyl and heterocyelylC)_galkyl which group is
optionally substituted by one or more substituent groups selected frorm halo, cyanw, nitra,
hydroxy, C)alkyl, Cjsalkoxy, haloC) ;all:yl, haloCyzalkoxy, hydroxyC).alkyl,
hydroxyCi.alkoxy, CigalkoxyCygallyl, CgalkaonyC) salkoxy, amino, Cj.galliylamino,
bis(C.salkyl)aming, aminoCygalkyl, (C)gallzyDaminaC) galkyl, bis(C)salkyl)amingCy.
alkyl, eyanoCygalkyl, Cysalkylsulfonyl, C)galkanoylamino, C)_salkanoyl(C)_allyl)amino,
carbamoyl, Cy.galkylcarbamoyl and bis(C .galkyl)carbamoyl;

R", R R, R and R*® are independently hydrogen or a group selected from C)galloyl,
carbocyclyl, carbocyclylCy_salkyl, heterocyclyl and heterocyclylCy_galkyl which group is

optionally substituted by one or more substituent groups selected from halo, cyano, nitra,
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hydroxy, Cgalkyl, Csalkoxy, haloC)_gallzyl, haloC) salloxy, hydroxyCgalkyl,
hydroxyCigalkozy, CgalkoxyC)galkyl, CiealkoxyC)salkoxy, amino, C) galkylamino,
bis(CygalkkyDaming, aminoCgalkyl, (C).;alkyDaminoC) galkyl, bis(C)_galkylaminaC).
galkyl, cyanoCygalkyl, Cyalkylsulfonyl, Csalkylsulfonylaming, C.salkylsulfonyl(C;.
gallzylamina, sulfamoyl, Callylsulfamoyl, bis(CsallzyDsulfamaoyl, C)sallanoylamino,
Crgalkanoyl(Csalkylamino, carbamoyl, C_¢alkylearbamoyl and bis(C)galliycarbamoyl;
or R'™ and R" together with the nitrogen atom to which they are attached form a 3- to 10-
membered heterocyclic ring wherein 1 or 2 ring carban atoms is optionally replaced with
N, O or S and which ring is optionally substituted by one or more substituent groups
selected from halo, cyano, nitra, hydroxy, Csalkyl, C)salkoxy, haloC)_galkyl,
haloCy_galkoxy, hydroxyCgalkyl, hydroxyCsalkoxy, CgalkoxyCy_salkyl, C)gallzaxyCy.
salkoxy, amino, C)_gallylamino, bis(C)galkyl)amino, aminaC)_galkyl, (C).galkyl)aminaC,.
galkeyl, bis(Cysallzyl)aminaC gallyl, cyanoC)_galkyl, C_sallylsulfonyl, C,.
galkylsulfonylaming, Cygallzylsulfonyl(CygalkyDamine, sulfamaoyl, ) galkylsul famoyl,
bis(C).galkylsulfamoyl, Cygalkanoylaming, C)galkanoyl(C).galkyl)aming, carbamoyl, C).
gallzylearbamoyl and bis(C)_gallzyl)carbamoyl

in the manufacture of a medicament for vse in the treatment of proliferative disease.

In accordance with anather aspect of the present invention, there is provided the use

0
[ }(R3)m
N
1 Y|)§Y2
R! \X)\N//KRz

formula ()

of a compound of fornwula (I)

or a pharmaceutically acceptable salt; wherein
misO0,1,2,3or4;
Y and Y? are independently N or CR® provided that one of 'Y and Y2 is N and the other is
CR®,
TR TP T cntod firmiiy (P T5 RAeRSepnT pipT DSt
X is a lindeer group selected from -CR™=CR’-, -CR'=CR’CR"R -, -CR"R'CR’=CR"-,

-C=C-, -C=CCROR-, -ORRC=C-, -NRCRR-, -OCRR-, -SCRER’-, -S(O)CRR-,

4
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-S(0),CRR-, -CUNR'CRPR-, -NRC(O)NRPCROR’-, -S(0),NRCRR -, -C(O)NR*-,
NR'C(D)-, -NR*C(O)NR>-, -S(0),NR"- and —-NR*S(0),-;
R'is a group sclected from Cralleyl, Cssalleenyl, Cogalliynyl, carbocyclyl, carbocyclylCy.
galkyl, heterocyclyl and heteracyelylCygalkyl, which group is aptionally substituted by one
or more substituent group selected from halo, cyano, nito, R -0ORF, -SR?, -SOR?, -
-SOR7, -COR?, -COLR’, -CONR'R'?, -NRR'?, -NR*COR', NR'CO,R™,
-MNR’CONR'R", NR*COCONR''R" and -NRSO,RY;
or X-R' is -CR°R’OH
R is a group sclected from Cjzalk: yl, carbocyclyl and heterocyclyl which group is
substituted by —'NR’7 CSNRR" and optisnally substifuted by one or more substituent
group independently selectzd fiom halo, cyano, nitra, -R', -ORM - SR, -SOR™,
-SORY, -CORY, -CORM, LCONR'R?, NRVR™, -NRMCOR™, and
-NRY'COCONR'’R'S;
each R®, when present, is independently selected from halo, ¢yano, nitro, -R'3, -ORY,
-SRP, -SOR", -8R, -CORY, -CO,R", -CONRPRY, -NRPR™, -NR"*CORY,
-RBCO,R™ and -NRPSO,RM;
R* and R® are independently hydrogen or Cy_galkyl,
or R and R* together with the atom or atoms to which they are atiached fonw a 4- (o 10-
menberad carbocyclic or heterocyelic ring wherein 1, 2 or 3 ring carbon atoms is
optionally replaced with N, O or S and which ring is optionally substituted by one or more
substiuent groups selected fvm halo, cyano, nitro, lydraxy, oxo, Crgallyl, Cyallzoxy,
halaCyalkyl, haloC galkoxy, hydroxyCygalloyl, hydroxyC)sallzoxy, CgalkonyC)galkyl,
CiealkoxyC)_sallzoxy, amino, Cy_galkylaming, bis(C).salkyl)aming, aminoC)_galkyl, (C).
galkyDaminoC)_galliyl, bis(C.galkyl)aminoCy_gallyl, cyanoC)galkyl, Cgalkylsulfonyl, Cy.
calkylsulfonylamine, C)salkylsulfonyl(C)_gallyDaming, sulfamoyl, C_allzylsulfamoyl,
bis(C.galkyl)sulfamayl, Cjgalkanoylaning, C)gallanoyl(C.¢alkyl)aming, carbamoyl, Cy.
ealkvlmrhamoyl and bis(Cy_salkyl)carbamoyl;

R® and R are independently selected from hydrogen, halo, cyano, nitro and C_sallzyl;
R®is selected from hydrogen, halo, cyano and C)galkyl;
R’ and R are independently hydrogen or a group selected from C)_galkyl, carbacyclyl,
carbocyclylC)_salkyl, heterocyclyl and heterocyclylC)_salkyl which group is epticnally

substituted by one or more substituent groups selected from halo, cyana, nitro, hydroxy,
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Crallyl, Crgalkoxy, haloC)_gallyl, halaC) _galkoxy, hydroxyCi galkyl, hydroxyC)_salkoxy,
CreallioxnyCigallyl, CpalloxyCzallzoxy, amino, Cysallzylamino, bis(Ci.zallyl)amino,
aminoCigalkyl, (CsalkyDaminoC) allyl, bis(C).galkyDaminoC) gallyl, cyanoC, gallyl,
Cy.galkylsulfonyl, Cysalkylsulfonylamine, Cgalkylsulfonyl(C)gallzyl)amina, sulfamoyl,
Crgalkylsulfamoyl, bis(C)_salkysulfamoyl, C).zalkanoylamine, Csallanoyl(C).
galkyl)amino, carbamoyl, Cy_galkylcarbamaoyl and bis(C.salkyl)carbamaoyl;

RY, RZ RY and R™® are independently hydrogen or a group selected from Cgalliyl,
carbocyclyl, carbocycelylCygalkyl, heterocyclyl and heterocyelylC)galkyl which group is
optionally substituted by one or more substituent groups zelected from halo, cyano, nitro,
hydraoxy, Calkyl, Cygalkoxy, haloCgallyl, haloCalkoxy, hydroxyC)galkyl,
hydroxyC.calkoxy, CgalkoxyCigallyl, Cpsall:oxyC) galkoxy, amino, C)¢allylamine,
bis(Cj.calkylamine, aminaC)gallyl, (C.galkylaminoC).zallzyl, bis(C).zallyl)aminoC;.
galkyl, cyanoC,galkyl, Cyalkylsulfonyl, C)_galkanoylamine, C,.zall:anoyl(C)_galkyl)amine,
carbamoyl, Czallzylcarbamoyl and bis(C).gallyl)carbamoyl;

RY, RY R, R and R are independently hydrogen or a group selected from C)_sallkyl,
carbocyelyl, carbocyclylCgallyl, heteroeyelyl and heteracyelylCy gall-yl which group is
optionally substituted by one or more substifuent groups selected from halo, cyano, nitro,
hydroxy, Cigalkyl, Cygalkoxy, haloC)salkyl, haloCy_galkoxy, hydroxyC_galkyl,
hydroxyCi.salkoxy, CgalkoxyCsalkyl, C)gallozyC)gallzaxy, amino, C)_alliylamino,
bis(C.gallylyaming, aminaCy_galkyl, (Cy.galkylamineC) gallzyl, bis(C)gallyDaminaC.
gallzyl, cyanoC) galliyl, Cysalkylaulfonyl, C) gallylsulfonylamineg, C).qallylsulfonyl(C;.
¢allzyDamine, sulfamoyl, Calkylsulfamoyl, bis(C).galkyl)sulfamoyl, C)galkanoylamino,
Ci.galkanoyl(C).sallzyl)aming, carbamoyl, Cygallrylcarbamoyl and bis(Cjallzyl)carbamoyl;
or R™ and RY together with the nitrogen atom o which they are attached forn a 3- to 10-
membered heterocyclic ring wherein 1 or 2 ring carbon atoms is optionally replaced with
N, O or S and which ring is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, Ci.salkyl, Cgalkoxy, haloC)_galkyl,
haloCygalkoxy, hydroxyCgalkyl, hydroxyCigalkoxy, CpsalkoxyCygall:yl, C)galloxyC).
galkoxy, aminag, Cygalleylamine, bis(Cgalky)amino, aminoC).galkyl, (C-sallyl)aminoC).
galkyl, bis(Cysallyl)aminaC)_gallyl, cyanoC)galkyl, Cygalkylsulfonyl, Ci.

gallylsulfonylamino, Cygalkylsulfonyl(C)_gallyl)amine, sulfamoyl, C)_galliylsulfamaoyl,
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bis(CgalkyDsulfamoyl, Csallanoylamine, C)_¢alkanoyl(C¢allktyl)amino, carbamoyl, C,.
Vi ’ y )

galkylearbamoyl and bis(C)_zalkylcarbamoyl

in the manufacture of a medicament for vse in the treatment of proliferative discase.

In accordance with a further aspect of the present invention, there 13 also provided a

[O
N
1Y/g 2
e AL

formula (I)

compound of formula (I)

Ry

or a pharmaceutically acceptable salt thereof; wherein

mis0,1,2,3 or4;

'Y and Y2 are independently N or CR® provided that one of 'Y and Y2 is N and the other is
CRS;

X is a linker group selected from -CR'=CR’-, -CR*=CR’CRR’-, -CRR'CR’*=CR’-,
-C=(C-, -C=CCROR -, -CRORC=C-, -NRCROR'-, -OCRR-, -SCRER7-, -S(0)CRR-,
SRR, -CONRCROR-, -NR*C(O)CRR-, NR*C(O)NR*CRR-,

SNBSS0, CRR -, -S(O)NRCRIR-, -C(0NR?-, -NR*C(0)-, -NR*C(0)NR-, -(0),NF’-
and -NR*S(0),-;

R is a group selected from hydrogen, C 1galkyl, Cogallenyl, Cogalloynyl, carbocy:lyl,
carbocyclylC)_gallzyl, heterocyclyl and heterocyclle i-gallzyl, which group is optionally
substituted by onz or more substituent group szlected from halo, cyano, nitro, -R°, -OF?, -
SR, -SOR?, R, -CORS, -CORY, -CONR'R', -NRPR', NP COR'®, -NR*CO,R', -
NR’CONFR"%, -NR'COCONR'R" and NE*SO,R'%

R? is a group selected from Cy_galkyl, carbocyclyl and heterocycelyl which group is
substituted by ~NRCSNR'®RY and opticnally substituted by one or more substituent
group independently selected from halo, cyana, nitro, R .op! sprY _sor!! -so,rM,

-CORM, -CORY, -CONR''RY?, -NRMRP?, NEVCOR', and -NRMCOCONRPRS:
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each R?, when present, is independently selected from hala, eyans, nitro, -R", -OR", -R",
"SOR”, -80,R”, -CORY, -CO,RP, -CONR PY, -NRPRY, -NRPCORY, -NRPCOR™
and -NR"’SO,R";

R* and R® arc independently hydrogen or Cjealkyl;

or R' and R? tagether with the atom or atoms to which they are attached form a 4- to 10-
membered carbocyelic or heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is
optionally replaced with N, Q or S and which ring is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, oxo, Cgalkyl, C)zalkoxy,
haleC gallyl, haloC)_salkoxy, hydroxyCygallyl, hydroxyCgalkoxy, CgalkoxyC).galkyl,
CrgalkoxyCigalkoxy, amino, Cgalkylaming, bis(C)gallzyDaming, aminaC)_alkyl, (C;.
gallzylDaminaC)ealkyl, bis(C).;alkyamino ) gallyl, cyanoC).gallyl, C)galkylsulfonyl, C;.
calkylsulfonylamine, C)_galkylsulfonyl(C) galkylamine, sulfamoyl, C)_salkylsulfamayl,
his(CgalkyDsulfamoyl, C)_galkanoylamine, C)galkanoyl(C)_salkyDamino, carbamoyl, C;.
calkylearbamayl and bis(C)_gallzyl)carbamoyl;

R® and R are independently selected from hydrogen, halo, cyano, nitro and C)gallzyl;

R® is selected from hydrogen, halo, cyano and Csalkyl;

R® and R are imdependently hydrogen or a group selected from C)salkyl, carbocyclyl,
carbocyelylCy_galkyl, heterocyclyl and heterocyclylC)_galkyl which group is optionally
substituted by one or more substituent groups selected from halo, cyano, nitro, hydroxy,
Creallyl, Cpeallioxy, haloC)galkyl, haloC)ealkoxy, hydroxyCigalkyl, hydroxyC) salkoxy,
CrallioxyCygallyl, C)gallionyCgallony, aming, C)calkylamine, bis(C.gallyl)amino,
aminol’galkyl, (C)galkyDaminaCigalkyl, bis(C.gallylaminoC ) gallzyl, cyanoC ) zalkyl,
Crgallzylsulfonyl, Cygalkylsulfonylamine, Cy_salkylsul fonyl(C).galkyDamine, sulfamoyl,
Creallylsulfamoyl, bis(Cgalkylsulfamoyl, C)galkanoylamine, C)_galkanoyl(C;.
gallzylamino, carbamoyl, C)galkylzarbamoyl and bis(C)_gallzyl)carbanoyl;

R"™, R R and R are independently hydrogen or a group selected from C)galkyl,
carbocyclyl, carbocyclylC) salkyl, heterocyelyl and heteracyclylC.salkyl which group is
optionjlly substitutzd by one or more substituent groups selected from halo, cyano, nitro,
hydroxy, Cygalkyl, C)galkoxy, haloC)salkyl, haloCy_galkoxy, hydroxyC).gallkyl,
hydroxyCigallzoxy, CialkoxyCgalkyl, CgalkoxyC).salkoxy, amino, C).sallzylamine,

bis(Cy_gallyDamine, aminaC)_galkyl, (C)galkyl)aminoC) ;alkyl, bis(C).;allzyl)aminoC;.
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¢allzyl, eyanoC)_salkyl, Cysalkylsulfonyl, C)_salkanoylamine, C_galkanoyl(C)_¢alkyl)amino,
carbamoyl, C.galkylcarbamoyl and bis(C).salkyl)carbamoyl;

R"™ R™ R, R' and R" are indepandently hydrogen or a group selected from C)_eallzyl,

carbocyclyl, carbocycelylCy_gallzyl, heterocycelyl and heterocyelylC galkyl which group is

optionally substituted by one or more substituent groups selected from halo, cyano, nitro,

(%]

hydroxy, C.alkyl, Cgallzoxy, haloC)sallyl, halaC_galkoxy, hydroxyC)_ealkyl,
hydroxyC)_salkoxy, CgalkoxyCyealkyl, CsalkoxyC) ¢alkoxy, aming, C)_gallylaming,
bis(C ) galkyDaming, aminoC).gallyl, (C)galkyDaminoC) galkyl, bis(C)_salkyl)aminoC,.
calkyl, cyanoCy.gallyl, Cisalkylsulfonyl, C)sallzylsulfonylaming, Cyzallzylsulfonyl(C).

100 gallzyDamino, sulfamaoyl, Cj_gallzylsulfamoyl, bis(C)sall:ylsulfamoyl, C)_salkanoylamino,
Crealkanoyl(Ci.¢calkyl)aming, carbamoyl, Cy_salkylcarbamayl and bis(C,.galkyl)carbamayl;
or R™ and R" tagether with the nitrogen atom to which they are attached form a 3- ta 10-
mentbered heterocyelic ring wherein 1 or 2 ring carbon atoms is opiionally replaced with
N, O or S and which ring is optionally substituted by eme or more substituent groups

15 selected from halo, eyano, nitro, hydroxy, Callyl, C)galkoxy, haloC).galkyl,
haloC)_salkoxy, hydroxyCsalkyl, hydroxyCsalkovy, CgalkoxyC)galkyl, C)alkoxyC.
galkoxy, aming, Cygalkylamino, bis(C)galkyDamino, aminoC).galkyl, (C)galkyl)aminoC;.
salkyl, bis(C)gallyDaminoC allyl, cyanol”).qalkyl, Cy_alkylsulfonyl, C;.
sallzylsulfonylaming, C)galkylsulfonyl(C) salkylamino, sulfamoyl, C)_galkylsulfamoyl,

20 bis(Cealkyl)sulfamoyl, C)gallianoylaming, C).zalkanoyl(C)gall:yl)amine, carbamoyl, C).
calkylcarbamoyl and bis(C)_gallzylearbamoyl.

In accordance with a further aspect of the present invention, there is also provided a

O
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X7 N7 pe

compound of formula (I)

25 formula (1)
or a pharmaceutically acceptable salt thereof; wherein

mis0,1, 2,3 or4;
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Y and Y2 are independently N or CR® provided that one of 'Y and Y2 is N and the other is
CR®,

X is a linker graup selected from -CR*=CR>-, -CR*=CR’CR®R’-, -CRPR'CR’=CR*-,
-C=C-, -C=CCRR’-, -CRR7C=C-, -NR'CRR'-, -OCRER-, -SCROR7-, -S(O)CROR'-,
-S(0),CRR-, -C(NR'CRP-, MR C(O)CRER -, -NRC()NR’CROR-,
NR*S{0),CROR -, -S(CONRCRER-, -C(0)NR -, -NRAC(0)-, -NECONR -, -((0),NR*-
and -NR'S(0),-;

Rlisa gronp selected from C)allyl, Chalkenyl, C;gallynyl, carbocyclyl, carbocyelylC.
¢allzyl, heteracyelyl and heterocyelylCy_gallzyl, which group is optionally substituted by one
or more subatituent group selected from hals, eyano, nito, -R°, -OR®, -SR?, -SOR?, -O,R%,
-COR?, -CO,R, -CONRR'?, NER'?, -MRCOR, .NRPCORY, -NRPCONR'R'?,
NR’COCONR'’R" and NR*SOR'Y;

or X-R' is -CR°R'OH;

R? is 2 group selected from Cjgalkyl, carbocyelyl and hete erocyclyl which group is
substituted by -NR7CSNR'*R' and optionally substituted by one or more substituent
group independently selected from halo, cyana, nitro, R cor!, -SrY -sor!!, -so,RY,
-CORM, -CoR" -CONRMR™, NR'R'Z NRMCOP?, and NR'COCONRIR'S,

each R®, when present, is independently selected from Lalo, eyana, nitro, -R'3, -OR", -RB,
SORP, -SO,RY, (CORY, «CO,RY, CCONRVRY, NRPRY, -NRPCORY, -NR2CconR!M
and -NR"’SO,R™;

R* and R® are independently hydrogen or Cy_alkyl,

or R and R* together with the atom or atoms o which they are attached form a 4- to 10-

membered carbocyclic or heterocyelic ring wherein 1, 2 or 3 ring carbon atoms is

optionally replaced with N, O or S and which ring is optionally substituted by one or more

substituent groups selected from halo, cyano, nitro, hydroxy, oxo, C)salkyl, C).zalkaoxy,
haloC)_galkyl, haloC) galkoxy, hydroxyCygallyl, hydroxzyCygalloxy, CgalkoxyCygallyl,
CrgallonyC gallzoxy, amina, Cygalkylaming, bis(C)gallyl)amins, aminoC ) galkyl, (C;.
calkylaminoC,_galkyl, bis(CsalkyaminoCy_galkyl, cyanoC ) salkyl, ) galkylsulfonyl, C,.
callzylsulfonylaming, C_salkylsulfonyl(C)_calliylamine, sulfamoyl, C)_salkylsulfamoyl,
bis(CygalkyDsulfamoyl, Csallzanoylamine, C.galkanoyl(C)gallyDamine, carbamaoyl, Cy.
calkylearbamoyl and bis(Cy_gallyl)carbamoyl,

R® and R are independently selected from hydrogen, halo, cyana, nitro and C)gallzyl;
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R? is selected from hydrogen, halo, cyano and Cy_;alkyl;

R’ and R are independently hydrogen or a group selected from Cysalkyl, carbocyclyl,
carbocyclylCigalkyl, heterocyelyl and heterocyclylCygalkyl which group is optionally
substituted by one or more substituent groups sclected from halo, cyana, nitro, hydroxy,
Crsalkyl, Creallzoxy, haloCgalkyl, haloCy sallzoxy, hydroxyCsalkyl, hydroxyCgalkoxy,
CrgalkoxyC)gallyl, CpgalkoxyC.galkoxy, aming, C)gallylamino, bis(C)_;alkyl)amino,
aminoCj.galkyl, (CgallzyDaminoC)_galkyl, bis(ChsallyDaminoC) zallzyl, ecyanaC callyl,
Crgalkylsulfonyl, Cygalkylsulfonylamino, Cygallzylsulfonyl(C)_alkylamino, sulfamayl,
Crgalkylsulfamoyl, bis(Cy.sallzyl)sulfamoyl, Cysalkansylamine, Cygalkanayl(C).
¢alkyl)amino, carbamoyl, Cyalkylearbamoyl and bis(C)gallyDcarbamoyl;

RY, R'?, RY and R™ are indzpendently hydrogen or & group selected from C)_galkyl,
carbocyelyl, carbocyelylCygalkyl, heterocyclyl and heterocyclylC)_gallzyl which group i3
optionally substituted hy one or more substituent groups selected from halo, cyana, nitro,
hydroxy, Cygalkyl, Cgallzoxy, haloC)gallyl, haloCgalkoxy, hydroxyCi_galkyl,
hydroxyCgalkoxy, CgallioxyCealkyl, CalkoxyC) salkaxy, amina, C)gallylamina,
bis(Zy.galliyDaming, aminoC)_sallyl, (CsallylaminoCy.gallyl, bis(C).galkyl)aminoCy.
galkyl, cyanoCigallyl, Csalkylsulfonyl, Cgalkanoylamino, C).galkanoyl(C).galkyl)amino,
carbarmoyl, Cr.galkylearbamoyl and bis(C)galkylcarbamoyl;

R", R™ R R and R arz independently hydrogen or a group selected from C)alkyl,
carbiocyclyl, carbocyclylCisallzyl, heterocyclyl and heteracyclylCy_salliyl which group is
optionally suhstituted by one or more substituent groups selecied from halo, cyans, nitro,
hydroxy, Cisalkyl, Cjeall:oxy, haloC)galkyl, haloC) galkony, hydroxyC)_galkyl,
hydroxyCi.eallzony, ClgalkoxyCiealkyl, €\ salkoxyCsalloxy, amino, C)salkylamina,
his(C).salkyl)amino, aminaoCy_gallyl, (CpgalkyDaminaCy.galkyl, bis(C)sallzyl)aminaC).
calkyl, cyanoC)galkyl, Calkylsulfonyl, Cygalkylsulfonylaming, C).galkylsul fonyl(C;.
callyDamino, sulfamoyl, Cgalkylsulfamoyl, bis(C)gallzyl)sulfamoyl, C).salkanoylamine,
Cigalkanoyl(C)salkyl)aming, carbamoyl, C)galkylearbamoyl and bis(Cy.gallyl)carhamoyl;
or R and RY together with the nitrogen atom (o which they are aitached form a 3- to 10-
membered heterocyrclic ring wherein 1 ar 2 ring carbon atoms is aptionally replaced with
N, O or S and which ring is optionally substitnted by ene or more substituent groups
selected from halo, cyana, nitro, hydroxy, C_salkyl, C _alkoxy, haloC)_salkyl,

haloC)_salkoxy, hydroxyC)_ealkyl, hydroxyC | salliony, C)gallioxyC)_galkyl, C\sall:oxyC).
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ealkoxy, amino, C)_alkylamine, bis(C)galkyamine, aminoC) galkyl, (C)salkyl)aminaC,.

galleyl, bis(C,gallyDamineC).galkyl, cyanoCigalkyl, Cgallzylsulfonyl, C,.

galkylsulfonylamine, C)gallylsul fouyl(C)-galkylaming, sulfamoyl, Cgallylsulfamayl,

bis(Cy-alkyDaulfamoyl, Cgallancylaminag, ) galkanayl(Cy.sallryDamine, carbamoyl, Cy.

sallzylcarbamoyl and bis(Cy_galkyl)carbamoyl..

In accordance with a further aspect of the present invention, there is also provided a

o)
Yo
N
1Y|/KY2
R! \X)\N/)\Rz

formula (I)

compound of formula (I)

or a pharmaceutically acceptable salt thereof;, wherein

mis0,1,2,3o0r4,;

Y and Y2 are independently N or CR® provided that one of 'Y and Y2 is N and the other is

CRS;

X is a linlzer group selected from -CR*=CR’-, -CR*=CR’CRR’-, -CR°R'CR’=CR",

-C=C-, -C=CCR®R’-, -CR*R"C=C-, -NR*CRR’-, -OCPSR’-, -SCROR’-, -S(O)CR®R’-,
-S(O)CROR-, -C{OHNRCRER -, -NR*C(O)NE CRR -, -S(0),NR ' CRF-, -C(D)NR"-,

MR C(D)-, -NRC(ONR>-, -S(O)NR’- and -NR*S(0)2-;

R!isa group selected from Cgalleyl, Chzallienyl, Cogalloynyl, carbocyclyl, carbocyelylCi.

calkyl, hetzrocyelyl and haterocyelylCygalkyl, which gronp is eptionally substituted by one

or maore substituent group selected from halo, cyana, nitro, -P* -C)R.g, -SRQ, -SORQ, -OZRQ,

-CORY, -CO,RS, -CONR R, -NR°R', -NRCOR!, NR'CO,RY, -NRCONRR",

NR*COCONR'R"® and NR’SO,R';

or X-R' is ~CR°R’0H;

R? is a group selected from C,_galkyl, carboeyelyl and heterocyelyl which grow is

substituied by -=NRCSNR'®R' and optionally substituted by ane or mare substituznt

group independently selected from halo, cyano, nitra, -R', -OR', -SR', -SoRM, -SO—_,R”,

-COR", -CORY, -CONR'R"?, NR''R", -NRMCOR", and -NE''COCONRPR';
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s ] . 13 13 13
e¢ach R3, when present, is independantly selected from halo, cyano, nitro, -R°, -OR™, -R™,
ampl2 o 2 ~ ~ —~ Inl4 2nl4 2y 14 12~~~y 14
SORY, -80,R", -CORP, -CO,RY, -CONRVRY, -NRIPRY, -NR”CORY, -NR*CO2R
and ~NR"*SO,R";

R* and R® are independently hydrogen or C)_ealkyl;

(%]

aor R' and R* together with the atom ar atoms (o which they are attached form a 4- to 10-
membered carbocyclic or heterocyelic ring wherein 1, 2 or 3 ring carbon atoms 1s
optionally replaced with N, O or S and which ring is opticnally substituted by one or more
substituent groups selected from halo, eyano, nitro, hydroxy, oo, Crgalkyl, Cgalkoxy,
halaCgalkyl, haloC)galkoxy, hydroxyCgallyl, hydroxyC.gall:axy, CsalkaxyC)galkyl,
10 CrealkoxyCgallzoxy, amino, C.galkylamino, bis(Cy.galkyDamine, aminoC_galkyl, (Ci.
calkyDaminoC_;alkyl, bis(C)salkylDaminoC) galkyl, cyanaC) galkyl, Cjsalkylsulfonyl, C;.
calkylsulfonylaming, C_galkylsulfonyl(C)galkyDamino, sulfamoyl, C.zalkylsulfamoyl,
his(C)zallzyDsulfamoyl, C)_;allzanoylaming, C) galkanoyl(C)_gallyl)amino, carbamoyl, Cy.
gallylearbamoyl and bis(C)_¢alkyl)carbamoyl,
15 Reand R? are independently selected from hydrogen, halo, cyano, nitro and C,galkyl;
R? is sclected from hydrogen, halo, cyano and Cygalkyl;
R’ and R are independently hydrogen or a group selected from Cy_gallzyl, carbocyelyl,
carbocyclylCygalkyl, heterocyelyl and heterocyelylC)galkyl which group is optionally
substituted by one or more substituent groups selected firom halo, cyano, nitro, hydroxy,
0 Crelkyl, Cigalkoxy, haloC)gallyl, haloC) sallioxy, hydroxyCgalkyl, ydroxyC ) galkoxy,
CreallioxyCygalkyl, CeallioxyC) gallzovy, aming, C)galkylaming, bis(C)_¢galkyl)amino,
aminaCygalkyl, (CreallyhaminoCgallzyl, bis(C)galkyDaminoC)salkyl, cyanoC . galkyl,
Cigalkylsulfonyl, Cy_gallzylsulfonylaming, C)_salkylsulfonyl(C)_galkyDamina, sulfamoyl,
Cr.ealleylsulfamoyl, bis(C).gallrylsulfamoyl, Cygalkanoylaming, Cy_galkanoyl(C;.

gallzyl)aming, carbamoyl, C)sallzylcabamoyl and bis(C)_galkyl)carbamoyl,

(Rl
(RN

R', R™?, RY and R are independently hydrogen or a group selected from Cjgalkyl,
carbocyclyl, carbocyelylCygalkyl, heteracyclyl and heterocyclylC)_gallzyl which group is
optionally substituted by one or mare substituent groups selected from halo, cyano, nitro,
hydroxy, C.sallyl, Cy_zalkoxy, haloCgallzyl, halaC)_gallaony, hydroxzyC)salkyl,

20 hydroxyCealloxy, CralkoxyCiealkyl, CiallzonyC)galkoxy, amino, C)galkylamino,

his(Cgalkylamino, aminoC)_zallzyl, (C).salkyDaminoC)_gallyl, bis(Cy_gall:yl)aminoC,.
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callzyl, cyanoC gallyl, Cygalkylsulfonyl, C)_salkanoylamine, C;_gallzanayl(C) galkyl)amino,
carbamaoyl, Cj.zalkylcarbamoyl and bis(C.galkylDearbamoyl;
R" R™ R", R and R" are independently hydrogen or a group selected from C,_gallyl,
carbocycelyl, carbocyelylCygalkyl, heterceyelyl and heterocycelylC.gallzyl which group is
optionally substituted by one or more substituent groups selected from halo, cyano, nitra,
hydrioxy, Cygalkyl, C)sallzoxy, haloC)galkyl, haloC)_calkaxy, hydroxyCealkyl,
hydroxyCy_galkaxy, CgalloxyC)salkyl, CgalloxyC) salkoxy, aming, Cjgallylaming,
his(C).galkylamino, aminaC)_galkyl, (C; galkylaminoC) zalliyl, bis(C)galkylaminoCy.
galkyl, cyanoC)gallyl, Cysalkylsulfonyl, Cysalkylsulfonylamine, C)sallzylsulfonyl(C;.
salkyDamina, sulfamoyl, C)salkylsulfamoyl, bis(C)salkyDsulfamayl, C)_salkanoylaming,
Cr-galkanoyl(C)_gallzyl)amino, carbamaoyl, C)galkylcarbamoyl and bis(Cy.galkyl)zarbamoyl;
or R and R together witli the nitrogen atom (o which they are attached form a 3- to 10-
membered heterocyclic ring wherein 1 or 2 ring carbon atoms is optionally replaced with
N, O or S and which ring is aptionally subsiiiuted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, C).galkyl, Csalkoxy, haloC)_salkyl,
halsC)galkaxy, hydroxyCy_gallyl, hydroxyCgalkoxy, C)galkoxyC.galkyl, CiealloxyC.
galloxy, amino, Cj¢alkylaming, bis(C)gallyDaming, aminoC,.gallyl, (C)salkyDaminoC,.
galkyl, bis(C)galkylaminoC . salkyl, cyanoCgalkyl, C)galkylsulfonyl,
Crealkylsulfonylamine, C)gallrylsulfonyl(C) alkyDamino, sulfamoyl, C)_alkylsulfamoyl,
bis(Cygalkyl)sulfamoyl, Cgallanoylamine, ) galkanoyl(C)salkyl)aming, carbamoyl, C,.
calkylcarbamayl and bis(C)sallyl)carbamoyl.

Certain componnds of formula (1) are capable of existing in stereoisomeric forms.
It will be understoad that the invention encompasses all geometiic and optical isomers of
the compounds of formula (1) and mixtures therzof including racemates. Tautomers and
mixtures thereof also form an aspect of the present invention. Solvates and mixtures
thereof also form an aspect of the prasent invention. For example, a suitable solvate of a
compound of formula (T) is, for example, a hydrate such as a hemi-hydrate, a
mono-hydrate, a di-hydrate or a tri-hydrate or an alternative quantity thereof.

The present invention relates to the compounds of formula (T) as herein defined as
well as to salts thereof. Salis for use in pharmaceutical compositions will be
pharmaceutically acceptable salts, but other salts may be useful in the production of the

compounds of formula (I) and their pharmacentically acceptable salts. Pharmaceutically
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wceptable salts of the invention may, for example, include acid addition salts of
compounds of formula (I) as herein defined which are sufficiently basic to form such salts.
Such acid addition salis include but are not lmited © funnarale, methanesulfonate,
hydrochloride, hydrobromide, citrate and maleate salts and salts formed with phosphoric
and sulfuric acid. In addition where compounds of formula (I) are sufficiently acidie, salts
are base salts and examples include but are not limited to, an allali metal salt for example
sodium or potassium, an alkaline earth metal salt for example calcium or magnesium, or
organic amine salt for exampls triethylamine, ethanolamine, diethanolamine,
triethanolamine, morpholine, N-methylpiperidine, N-ethylpiperiding, dibenzylaming or
amino acids such as lysine.

The componnds of formula (I) may also be provided as in vivo hydrolysable esters,
An in vivo hydrolysable ester of a compound of fornwla (1) containing carboxy or hydraxy
group is, for example a pharmacentically acceptable ester which is ¢leaved in the human or
animal body to produce the parent acid or alcohol, Such esters can be identified by
administering, for example, iniravenously o a test animal, the conpound under test and
subsequently examining the test animal’s body fluid.

Suitable pharnaceutically aceeptable esters for carboxy include C) galkoxymethyl
esters for example methoxymethyl, Cj.galkanoyloxymethyl esters for example
pivalayloxymeathyl, phthalidyl esters, C; geycloalkoxycarbonyloxyCy_gallyl esters for

example 1-cyclohexylearbonyloxyethyl, 1,3-diaxolen-2-onylmethyl esters for example
S-methyl-1,3-dioxolen-2-onylmethyl, and C)_gallycarbonylozyethyl esters for example
I-methoxycarbonyloxysthyl; and may be formed at any carboxy group in the compounds
of this invention.

Suitable pharmaceutically acceptable esters for hydroxy include inorganic esters
such as phosphate esters (including phosphoramidic cyclic esters) and w-acyloxyallyl
ethers and related compounds which as a result of the in vive hydrolysis of the ester
breal:down to give the parent hydroxy group/s. Examples of c-acylonyallzyl ethers include
acetoxymethoxy and 2,2-dimethylpropionyloxymethoxy. A selection of in vivo
hydrolysable ester forming groups for hydroxy include Cj-jgalkanoyl, for example formyl,
acetyl, benzoyl, phenylacetyl, substituted benzoyl and phenylacetyl; C)-jgalkoxycarbonyl
(to give alkyl carbonate esters), for example ethoxycarbonyl; Ji-C-salkylcarbamoyl and N-

(di-C-palkylaminoethyl)-N-C)-salkylcarbamoyl (1o give carbamates); di-C,-
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salkylaminoacetyl and carboxyacetyl. Examples of ring substituents on phenylacetyl and
benzayl include aminomethyl, Cpallylaminomethyl and Ji-(C-salkyl)aminomethyl, and
morpholing or piperazing linked from a ring nifrogen atom via a methylene linking group
to the 3- or 4- pasition of the benzoyl ring. Qther interesting in vivo hydrolysable esters

"l

include, for example, RACNOC, allyl-C0-, wherein B is for exaniple, benzyloxy-C;-
salkyl, or phenyl. Suitabla subatituents on a phenyl group in such esters include, for
example, 4-C - ypiperazing-C,-galkyl, piperazing-Ci-salkyl and morpholine-C;-,alkyl,
The compounds of the formula (T) may be also be administerad in the form of a
prodrug which is brolzen down i the human or animal body to give a compound of the
formula (I). Various forms of prodrugs are Imown in the art. For examples of such prodrug
derivatives, see:
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methads in
Enzymology, Vol. 42, p. 309-395, editad by K. Widder, et al. (Academic Press, 1985);

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and
H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard p. 113-

191 (1991);

c) H. Bindgaard, Advanced Drug Delivery Peviews, S, 1-35 (1992);

d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and
e) M. Kakeya, et al., Chem Pharm Bull, 32, 692 (1934),

In this specification the generic term “Cy.qalkyl” includes both straight-chain and
branched-chain alkyl growps. However references to individual alkyl groups such as
“propyl” are specific for the straight chain varsion only (1.2 n-propyl and isopraopyl) and
references to individual branched-chain alkyl groups such as “/ere-butyl” are specific for
the branched chain version only.

The prefix Cpq in Cpqallkyl and other terms (where p and g are integers) indicates
the range of carbon atoms that arz preseut in the group, for example C)qall:yl includes
Cralkyl (methyl), Cialkyl (ethyl), Callyl (propyl as n-propyl and isopropyl) and Cialkyl
(n-butyl, sec-butyl, isobutyl and terf-butyl).

The term Cp.qalkoxy comprises —0-Cpqalkyl groups.

The term C,.qalkancyl comprises —~C(O)alliyl groups.

The term halo includes fluaro, chloro, bromo and iodo.




o

20

Y

WO 2009/007750 ' PCT/GB2008/05054%

35

“Carbocyclyl” is a saturated, unsaturated or partially saturated monocyclic, bicyclic
or tricyclic ring system containing from 3 to 14 ring atoms, wherein a ring CH; group may
be replaced with a C=0 group. “Carbocyclyl” includes “aryl”, “Cp.qeycloalkyl” and “C.
qeycloalkenyl”.

“aryl” is an aromatic monacyclic, bicyclic or tricyclic carbeyclyl ring systent.

“Cpqcycloalkenyl” is an unsaturated or partially saturated monocyclic, bicyclic or
tricyclic carbocyclyl ring system containing at least 1 C=C bond and wherein a ring CH;
group may be replaced with a C=0 group.

“Cpgeycloallzyl” is a saturated meonocyclic, bicyclic ar tricyelic carbocyelyl ring
system and wherein a ring CH; group may be replaced with a C=0 zroup.

“Heterocyclyl” is a saturatad, unsaturated or partially saturated monocyclic,
bicyclic or tricyelic ring system containing from 3 to 14 ring atoms of which 1,2, 3 or 4
ring atoms are chosen from nitrogen, sulfur or oxygen, which ring may be carbon or
nitrogen linlzad and wherein a ring nitrogen or sulfur atom may be oxidised and wherein a
ring CHy group may be replaced with a C=0 group. “Heterocyclyl” includes “heteroaryl”,
“cycloheteroalkyl” and “cycloheternalkenyl”.

“Heteroaryl” is an aromatic monocyslic, bicyelic or fricyelic heterocyclyl,
particularly having 5 to 10 ring atoms, of which 1, 2, 3 or 4 ring atoms are chaosen from
nitrogen, sulfur or oxygen where a ring nitrogen or sulfur may be oxidised.

“Cycloheteroalkenyl” is an unsaturated or partially saturated monocyelic, bicyclic
or tricyclic heteracyelyl ring system, particularly having 5 to 10 ving atoms, of which 1, 2,
3 or 4 ring atoms are chosen from nitrogzn, sulfur or oxygen, which ring may be carhon or
nitrogen linked and wherein a ring nitrogen or sulfur atom may be oxidised and wherein a
ring CH, group may be replaced with a C=0 group.

“Cycloheteraallzyl” is a satwrated monocyclic, bicyelic or tricyclic heteracyclic ring
gystem, particularly having 5 1o 10 ring atoms, of which 1, 2, 3 or 4 ring atoms are chosen
from nitrogen, sulfur or oxygen, which ring may be carbon or nifrogen linked and wherein
a ring nifragen or sulfur atom may be oxidised and wherein a ring CHz group may be
replaced with a C=0 group.

This specification may male use of composite terns to describe groups comprising
more than one functionality. Ulnless otherwise described herein, such terms are to be

interpreted as is understood in the art. For example carbocyclylC, qalkyl comprises C,.
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qalkyl substituted by carbocyelyl, heteracyelylCyqalkyl comyprises Cpqallzyl substituted by
heterocyclyl, and bis(Cpqallyl)aming comprises amino substituted by 2 Cpqalkyl groups
which may be the same or different.

HaloCp.qalkyl is a Cpqalkyl group that is substituted by 1 or maore halo substituents
and particuarly 1, 2 or 3 halo substituents. Similarly, other generic terms containing hala
such as haloC, qallioxy may contain 1 or more halo substituents and particluarly 1, 2 or 3
hale substituents.

HydroxyCpgalkyl is a Cy.qallyl group that is substituted by 1 ar mare hydroxyl
substituents and particularly by 1, 2 or 3 hydroxy substituents. Similarly other generic
terms containing hydroxy such as hydroxyCp.qalkoxy may contain 1 or more and
particularly 1, 2 or 3 hydroxy substituents.

CpqallomyCyqallyl is a Cpqallkyl group that is substitutad by 1 or more Cpqalkoxy
substituents and particularly 1, 2 or 3 Cpgallioxy substituents. Similarly other generic
terms containing Cpqalkoxy such as C,qallioxyCpqallioxy may contain 1 or more Cp,.
qalkoxy substituents and particularly 1, 2 or 3 Cyqallioicy substituents.

Where optional substituents are chosen from “1 or 27, from “1, 2, or 3” or from “1,
2,3 or 47 groups or substituents it is 1o be understood that this definition includes all
substituents being chosen from one of the specified groups i.e. all substitutents being the
same or the substituents being chosen front two or more of the specified groups i.¢. the
substitutents not being the same.

Compounds of the present invention have been named with the aid of computer
software (ACD/Name version 8.0).

“Proliferative disease(s)” includes malignant discase(s) such as cancer as well as

non-malignant disease(s) such as inflammatory diseases, abstracutive airways diseases,

immune diseasss or cardiovascular diseases.

Suitable values for any R group or any part or substitutent for such groups include:
for Cyaalleyl: methyl, ethyl, propyl, butyl, 2-methylprapyl and ceit-butyl;
for C).galkyl: Ci.qalkyl, pentyl, 2,2-dimethylpropyl, 3-methylbutyl and

hexyl;
for C;seycloallyl: cycloprapyl, cyclobutyl, cyclopentyl and cyclohexyl;

for C;seycloalkylCyalkyl:  cyclopropylmethyl, cyclopropylethyl, cyclobutylmethyl,
cyclopentylmethyl and cyclohexylmethyl;
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for aryl:

for arylCy_salkyl:
for carbocylyl:
for halo:

for Cysalkoxy:
for C -salloxy:
for Cygalkanoyl:

for heteroaryl:

for heteroarylCallyl:

for heterocyclyl:
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phenyl and naphthyl;

benzyl, phenethyl, naphthylmethyl and naphthylethyl;
aryl, cyclohexenyl and Cs_cycloalkyl;

fluoro, chloro, bromo and ioda;

methoxy, ethoxy, propoxy and isopropoxy;

Craalkoxy, pentyloxy, 1-ethylpropoxy and hexyloxy;
acetyl, propancoyl and 2-methylpropanoyl;

pyridyl, imidazolyl, quinolinyl, cinnolyl, pyrimidinyl,
thienyl, pyrrolyl, pyrazolyl, thiazolyl, thiazolyl, triazolyl,
oxazolyl, isoxazolyl, furanyl, pyridazinyl, pyrazinyl, indolyl,
benzofuranyl, dibenzofuranyl and benzathienyl;
pyrrolylmethyl, pyrrolylethyl, imidazolylmethyl,
imidazolylethyl, pyrazolylmethyl, pyrazolylethyl,
furanylmethyl, furanylethyl, thienylmethyl, theinylethyl,
pyridylmethyl, pyridylethyl, pyrazinylmethyl,
pyrazinylethyl, pyrimidinylmethyl, pyrimidinylethyl,
pyrimidinylpropyl, pyrimidinylbutyl, imidazolylpropyl,
imidazolylbutyl, quinolinylpropyl, 1,3,4-triazolylpropyl and
oxazolylmethyl;

heteroaryl, pyrrolidinyl, isoquinolinyl, quinoxalinyl,
benzothiazolyl, benzoxazalyl, piperidinyl, piperazinyl,
azetidinyl, morpholinyl, tetrahydroisoquinolinyl,
tetraltydroquinolinyl, indolinyl, dihydro-2H-pyrany] and
tetrahydrofuranyl.

It should be noted that exanyples giveu for terms used in the deseription are not

limiting.

. - > » 2 a4 a9
Particular values of n, X, 'Y and V2, X, RN, X-RY P2 B3 R P3PS, R, P2 P2,

10 il pl2 pl3 pl4
RO R RE RE R™ RY R and RYare as follows. Such values may be used idividually

or in combination where appropriate, in connectiom with any aspect of the invention, or

part thereof, and with any of the definitions, claims or embodiments defined herein.

m

In one aspect of the invention m is 0, 1, 2 or 3.
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In another aspect mis 0, 1 or 2.
In a further aspect mis 0 or 1.
In yet another aspect m is 0 5o that R? is absent.
In yet anather aspeet mis 1 and R? is methyl,
5 'Y and Y?
In one aspect of the invention 'Y is N and Y2 is CR®,
In another aspect 'Y is N and Y2 is CH.
In yet another aspect 'Y is CR® and Y2 is N,
In a further aspect 'Y is CH or CF and Y?is N. -

10 In yet a further aspect 'Y is CH and Y2 is N.

X

In one aspect of the invention X is a linker group selected from -NR*CRSR-,
-OCRR-, -SCRR-, -S(O)CROR’-, -S(0),CRER-, -C(0)NR'CRR-,
NE'CONRCROR -, -S(0)NR CROR -, -NR C()-, -C()NR"-, -S(D);NR*- and

15 -NR'S(0)-.

In another aspzct X is a linker group selected from -NR'CROR’-, -OCRR’-,
-SCROR-, -S(OCER-, -S(0),CRR-, -C(O)NR*CRER-, -NRC(O)NR*CER-,
-S(O)NR*CROR’, -C(O)NR’- and -NR*C(D)-.

In a further aspect X is a linler group selected from -NR'CRR’-, -OCRCR-,

20 -SCRR-, -S(O)CRER’-, -S(0),CROR-, -(0)NR’-, and ~-NR*C(O)-.

In a further aspect X is a linker group selzcted from -MR*CRR’-, -OCRR’-,
-SCROR-, -S(O)CRR- and -S(0),CRR-.

In yat another aspeet X is a linler group selected fron -SCRPR’-, -S(O)CR®R’- and
-S(0),CR°R’-.

23 In another aspect X is a linker group selectzd from -NR"CHZ-, -OCH,-,
-OCH(CH;)-, «OC(CH;)z-, -SCHs-, -SCH(CH:)-, -SC(CHz )z, -S(O)CH;-, -S(O)CH(CH3)-,
-S(O)C(CH3)5, -S(0),CHy-, -S(ONCH(CH;)-, -S(0)C(CH: )2, -C(O)NR?- and
-NR*C(0O)-.

In another aspect X is a linker group selscted from -NR4(ZfI-Iz-, -OCH,-, -SCH>-,

30 -S(OYCHy-, -S(0)CH,-, -C(O)NR -, and -NR'C(0)-.
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In another aspect X is a linker group selected from -NRCH;-, -OCH,-,
-OCH(CH3)-, -OC(CH;)Z-, -SCHy-, -SCH(CH:)-, -SC(CH)e-, -S(OYCH;-, -S(O)CH(CH3)-,
-S(OYC(CHa )z, -S(0)2CHz-, -S(O0)CH(CH: )- and -S(O ), C(CH3)5-.

In another aspect X is a linker gronp selected from -NR'CHy-, -OCH,-, -SCHz-,
-S(0)CH;- and -S(O)CHz-.

In a further aspect X is a linker group selected from -NHCHs-, -N(CH:)CHz-,
-OCH;-, -OCH(CH,)-, -OC(CH:)z-, -SCH;-, -SCH(CH3)-, -SC(CH- )=, -S(O)CHs-,
~S(ONCH(CHS)-, -S(OWC(CH3)2-, -S(0),CHy-, -S(O)CH(CH:)-, -S(O )1 C(CHs),-,
-C(OYNH-, -C(O)N(CH;)-, -NHC(D0)- and -N(CHz)C(O)-.

In a finther aspect X is a linkzer group szlected from -NHCH,-, -N(CH;)CH,-,
-OCH;-, -SCH;-, -S(OWHy-, -S(0)zCHy-, -CO)NH-, ~C(O)N(CH;)-, -NHC(O)- and
-N(CH3)C(O)-.

In yet a further aspect X is a linker group selected from -NHCHz-, -N(CH;)CH;-,
-OCH;-, -OCH(CHz)-, -OC(CH;)2-, -SCH3-, -SCH(CH:)-, -SC(CH )p-, -S(O)WCH,-,
-S(OYCH(CHz)-, -S(O)C(CH;)z-, -S(0)2CH -, -S(0):CH(CH3)- and -S(O)C(CH;),-.

In yet a frther aspect X is a linker group selzcted from -NHCH,-, -N(CH-)CH;-,
-OCH;-, -SCH;- and -S(0),CH,-.

In another aspect X is -SCHz- or -S(Q),CHz-.

In anather aspect X is -SCHy-, -SCH(CH;)- or -SC(CH;),-.

In another aspect X is -S(0)CHz-, -S(2)CH(CH;)- or -S(O)C(CH;)2-.

In anather aspect X is -S(0),CHs-, -S(O),CH(CH:)- or -S(0),C(CH;),-.

In another aspect X is -S(0)2CH,-.

I another aspect X is -S(Q)C(CHs),-.

Rl

In one aspect of the invention Rlisa group selected from Cjyalkyl, Cs geycloalkyl,
aryl, Ca_jpcycloalkylCaallyl, arylCiaallyl, cycloheteroalkyl, heteraaryl,
cycloheteroalkylCygalkyl, heteroarylC)aallyl, which group is optionally substitutzd by one
or mora substituent group selected ﬁ'dm halo, cyano, nitro, R, -OR®, -CORg, -CONPRR',
-NR’R'? and -NR’COR ",

In another aspect, B! is a group selzcted from adamantyl, methyl, ethyl, propyl,
butyl, isobutyl, tert-butyl, cyclopentyl, cyclohexyl, phenyl, benzyl, phenethyl, pyrrolidinyl,
pyrrolyl, imidazolyl, pyrazolyl, furanyl, thicuyl, pyridinyl, pyrimidinyl, pyrazinyl,
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pyrrolidinylmethyl, pyrrolidinylethyl, pyrrolylmethyl, pyrrolylethyl, imidazolylmethyl,
irnidazolylethyl, pyrazolylmethyl, pyrazolylethyl, fvanylmethyl, fanylethyl,
thienylmethyl, thienylethyl, pyridinylmethyl, pyridinylethyl, pyrimidinylmethyl,
pyrimidinylethyl, pyrazinylmethyl and pyrazinylethyl, which group is optionally
substituted by 1, 2 or 3 substituent group selected from halo, cyana, nitro, R®, -OF°,
-COR’, -CONR'R, -NR’R' and -NR’COR",

In a further aspect, R' is a group selected from methyl, ethyl, propyl, butyl,
isobutyl, tert-butyl, cyclopropyl, cyclopentyl cyclohexyl, phenyl, benzyl, phenethyl,
pyridinyl, pyrazolylethyl, furanylmethyl, thiznylmethyl, thiazolylmethyl,
thiadiazolylmethyl and pyrazinylethyl, which group is optionally substituted by 1 or 2
substituent gronp selected from amino, halo, cyano, mathyl, meathoxy, tifluoromethyl,
trifluoromeihoxy, -NHCOCH;, -CONH; and —CONHCH;,

In yet another aspect R is a group selected from methyl, isapropyl, cyclopropyl,
cyclohevyl, -CHzCH2OH, -, -CHCHoNC(O)CH,, -CH2CONHS, phenyl, 4-fluorophenyl, 2-
chlorophenyl, 2-triflusromethylphenyl, 2-methoxyphenyl, 2-methylphenyl, 4-
acetamidophenyl, 4-aminophenyl, pyridin-4-yl, pyridin-2-yl, 2-axopyrolidin-3-yl,, thiazol-
2-yl, 4-methylthiazol-2-yl, and 3-mathyl-1,3,4-thiadiazol-2-yl.

In yet another aspect R' is a group selected from methyl, -CH;CH20H and phenyl.

In yet another aspeet R is a gronp selected from methyl and phenyl.

In yet another aspect R' is methyl,

In yet another aspect R is -CH,CH,OH.

In yet another aspzct R' is phenyl.

X-R!

In one embodiment X-R' is ~C(CH;),0OH or ~CH,OH.

In one embodiment X-R' is ~CH,0H.

In one embodiment X-R' is —C(CH;),0OH.

R2

In one aspect of the invention R? is selected from carbocyelyl or heteracyclyl which
group is substituted by -NRCSNR"R' and optionally substituted by one or more
substituent group independently selected from halo, cyane, nitro, -RY, -OR' | -COR",
-CONR''R'"?, -NRM'R™ and -NR"'COR'?,
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In one aspeet of the invention R? is selected from carbocyelyl or heterocyelyl which
group is substituted by -NHCSNR'®*R'® and opticnally substituted by one or more
substituent group independenily selected from halo, cyano, nitr, Y -or!, -cor',

-CONR''R'?, -NR''R* and -NR"'COR",

In one aspect of the invention B2 is selected from carbocyclyl or heterosyclyl which
group is substituted by -NHCSNHR.'? and sptionally substituted by one or more
substituent group independently selected from halo, cyane, nitro, -R', -OR'" -Ccor!,
-CONR''P"?, -NR''R" and -NR"'COR".

In one aspect of the invention R? is selectzd from 5 or 6 membered carbocyelyl or
heterocyelyl which zroup is substituted by -NRYVCSNE®R and aptionally substitwted by
one or more substituent group independently selectzd from halo, cyana, nitra, -R', -OR",
-COR", -CONR''R"?, NR''R" and -NFP''COR",

In one aspect of the invention R? is selected from 5 or 6 mambered carbocyclyl or
heterocyelyl which group is substituted by -NHCSNR"®R' and aptionally subsiiinted by
one or more substituent group independently selected from halo, cyans, nitro, -R', -ORM,
-CORM, .CONR''R"?, -NR"'R"* and -NR''COR"

In one aspect of the invention R? is selected from 5 or 6 membered carbocyelyl or
heterocyclyl which group is substituted by -NHCSNHRE'® and optionally substituted by
one or more substituent group independently selected from halo, cyana, nitrs, -R", -ORY,
-CORY, -CONR''R'?, -NR''R'* and -NR"'COR™,

In one aspect of the invention R? is selected from a 6 membered aryl and § or 6
merbared heteraaryl which group is substituted by -NR7VCSNR'® R and aptionally
substituted by one or more substituent group independently selected from hale, cyana,
nitro, -R*, -OR", -COR", -CONR"'R'?, -NR''R"* and -NR"'COR,

In eme aspeat of the invention R is selectad fiom a 6 membered aryl and 5 or 6
membered heteroaryl which group is substituted ty -NHCSNR'®R' and optionally
substituted by one or mores substituent group independently selected from halo, cyano,
nitro, -R", -OR", .CORY, .CONR''R™, -NR"'R" and -NR''COR"?,

In one aspect of the invention R? i3 selected from a 6 membered aryl and S or 6
memberad heteroaryl which group is substituted by -NHCSNHR' and optionally
substituted by one or more substituent group independently selected from halo, cyano,

nitro, -RM, -ORM -CoORM .COMRMTR!, NR'R"? and -NMRVCOR'?,
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In another aspect B2 is selected from phenyl, , pyrrolyl, imidazolyl, pyrazolyl,
furanyl, thienyl, pyridinyl, pyrimidinyl, pyridazinyl, thiazalyl, , which group is substituted
by -NRCSNR'*R" and optionally substituted by one or more substituent group
independently selecied from halo, cyano, nitro, R orM cor! JCONR''R!Z
-NR'"R"* and -NR"'COR'2,

In another aspect R? is selected from phenyl, pyrralyl, imidazolyl, pyrazolyl,
furanyl, thienyl, pyridinyl, pyrimidinyl, pyridazinyl, thiazolyl which group is substituted
hy “NHCSNE B and aptionally substituted by one or more substituent group
independently selected from halo, cyano, nitro, -R', -0R", -COR!, -CONRMR',
-NR'"R' and -NR"'COR'?,

In another aspect R? is selected from phenyl, pyrrolyl, imidazolyl, pyrazalyl,
furanyl, thienyl, pyridinyl, pyrimidinyl, pyridazinyl, thiazolyl which group is substituted
by -NHCSNHR'® and optionally substifuted by one or more substituent group
independantly selacted from halo, cyano, nitro, R op! cop!, .coONRMRR,
-NR''R'? and -NR''COR"%,

In another aspect P2 is selzeted from phenyl, pyrrolyl, imidazalyl, pyrazolyl,
furanyl, thienyl, pyridinyl, pyrimidinyl, pyridazinyl, thiazolyl which group is substituted
by ~NR7CSNR'*R' and optionally substituted by sue or more substituent group
independently selected from (Tuoro, methyl, methoxy, hydroxymethyl, cyanomethyl,
-CONH,, -CONHCH; and -CON(CHas),.

In another aspect B2 is selested from phenyl, pyrralyl, imidazolyl, pyrazalyl,
furanyl, thienyl, pyridinyl, pyrimidinyl, pyridazinyl, thiazolyl which group is substituted
by ~NHCSNRP®R' and opticnally substituted by one or nwore substituent aroup
independently selecied from fluora, methyl, methoxy, hydroxymethyl, cyanomethyl,
-CONH,, ~CONHCH;3 and -CON(CH3),.

In znother aspect B2 is selected from phenyl, pyrralyl, imidazalyl, pyrazolyl,
furanyl, thienyl, pyridinyl, pyrimidinyl, pyvidazinyl, thiazolyl which group is substituted
by -NHCSNHR' and optionally substituted by one or more substituent group
independently selected from fluoro, methyl, methoxy, hydroxymethyl, cyanomethyl,
-CONH;, ~CONHCH; and -CON(CH;),.

In another aspect R? is phenyl or pyridylsubstituted by -NR'7CSNR'®R' and

optionally subatituted by one or more substituent group mdependently selected from
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fluoro, methyl, methoxy, hydroxymethyl, cyanomethyl, -CONH,, -CONHCH; and
-CON(CHs)..

In another aspect R? is phenyl or pyridyl substituted by -NHCSNR'*R' and
optionally substituted by one or more substituent group independently selected from
fluore, methyl, methoxy, hydroxymezthyl, cyanomethyl, -CONHz, -CONHCH; and
-CON(CHzs)a.

In another aspect R? is phenyl or pyridyl substituted by -NHCSNHR'® and

optionally substituted by one or more substituent group independently selected from

Mfluoro, methyl, methoxy, hydroxymethyl, cyanomethyl, -CONH,, ~«CONHCH; and

-CON(CHj3)s.
In another aspect R? is phenyl ar pyridyl optionally substituted by
-NRCSNR"*R".
In another aspect R? is phenyl or pyridyl optionally substituted by -NHCSNR'®R'?,
In another aspect R? is phanyl or pyridyl optionally substituted by -NHCSNHR."®,

In another aspect R? is

1
s~ I IK\Az /LS]\
_ /R19
V)
R17 R18

wherein A" and A? are selected from CH or N provided that at least one of A ar A2
is CH.

In another aspect R? is

| AZ S
P NJ\N/R’Q
H o Dy
R

wherein A and A? are selectzd from CH or N provided that at least one of A" or A?
is CH.

In another aspect R? is
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wherein A' and A? are selected from CH or N pravided that at least one of Alor A?
is CH.

In another aspect R?is

1

wherein A' and A® are CH.

R*

In one aspect of the invention R* is hydrogen or methyl,

In another aspect R? is hydrogen.

R'and R!

In another aspect of the invention, when X is -NR*CRR’-, -NR*C(D)CRR’-,
NRCONECROR-, -NR*S(0),CRR -, -NR*C(O)-, -NRCNNE- ar -NES(0);-, R!
and R* together with the atom or atoms to which they are attached form a 4- to 10-
membered haterocyclic ring wherein 1, 2 or 3 ring carbon atoms is optionally replaced
with N, O or S and which ring is optionally substituted by one or more substituent groups
selected from hala, cyano, nitro, hydroxy, oxo, Cjgalkyl, Cizalkoxy, haloC) gallyl,
haloC)gallzoxy, hydiroxyC)gallyl, hydroxyC .galkaxy, CgalkoxyCigalkyl, CigalloxyCi.
gallzoxy, amino, C.galkylaming, bis(C).galkyl)amino, aminaC)salkyl, (Cigallzyl)aminaCy.
gallzyl, bis(C)gallzyDamingC galliyl, cyanoC).galkyl, Cigallylsulfonyl, Cy.
calkylsulfonylamino, C_galkylsulfonyl(C)_gallzyl)amino, sulfamoyl, C) gallzylsulfamoyl,
bis(C)-alkylsulfamoyl, C)galkanoylaming, Csalkanayl(C)salkyl)amino, carbamoyl, Cy.
galkylcarbamoyl and his(C)_salkyl)carbamayl.

In another aspect of the invention, when X is -NE* CRGPj-, -MR* C(O)CR6R7-,
NECONFPCROR -, -MES(0)2 R -, -NR C(O)-, -NRCE)NR- ar -NR*S(0);-, R!
and R* togather with the atom or atoms to which they are attached form a S- , é- or 7-
nermbered heterocyclic ring wharzin 1 ring carbon atom is optionally rzplaced with N or O

and which ring is optionally substituted by ome or more substituent groups selected from
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hala, cyana, nitro, hydroxy, oxo, Cgalkyl, Cjgalkaxy, haloC).;alkyl, haloC _alloxy,

hydroxyC).calkyl, hydroxyCygalloxy, CgallioxyCigallyl, CgalkoxyCalkoxy, aming,
Cy.galkylaming, bis(C).galkyl)amino, aminoCgalkyl, (CygalkyDaminoC) galkyl, his(C,.

calkyDaminaC, galkyl, cyanoCgallyl, C.gallylsulfonyl, Cygallzylsulfonylamine, C;.

gallylsulfonyl(CgalkyDamino, sulfamoyl, C)sallylsulfamoyl, his(C).galkyl)sulfamaoyl, Ci.

salkanoylamino, Csallanoyl(C)gallylaming, carbamayl, C)_¢alkylcarbamoyl and bis(C;.
salkyl)carbamoyl.

In another aspect of the invention, when X is NR'CR°F-, -NR4CT((:))(:‘R6R7—,
NRC(ONFCROR-, -NES(0)CR R -, -NRC(0)-, -NR*C(O)NE - or -NR*S(D)z-, R
and R* tagether with the atom or atoms (o which they are attached form a 5- or 6-
membered heterocyclic ring wherein 1 ring carbon atom is optionally replaced with N or O
and which ring is optionally substituted by one or more substituent groups selected from
hala, cyano, nitra, hydroxy, oxo, Cealkyl, C)_salloxy, haloC)_alkyl, haloC_alkoxy,
hydraxyCi_galloyl, hydroxyCgallzoxy, CgalkoxyChsalkyl, CgalkoxyCy_gallzoxy, amino,
Cygallrylamine, bis(Cygallyl)amino, aminaCy.galkyl, (C)¢allyl)aminoCgalkyl, bis(Ci-

sallyDaminoCgalkyl, cyanoC)galkyl, Calkylsulfonyl, €, salkylsulfonylamino, Ci.

calkylsulforyl(C)salleylyamino, sulfamoyl, Csalkylsulfamoyl, bis(C).gallylsulfamayl, Ci.

calkanoylaming, Cgallanoyl(C)_galkyl)amino, carbanioyl, C)_galkylcarbamoyl and bis(C;.
calkyl)carbamoyl.
RS
In one aspect of the invention R is hydrogen or methyl,
In another aspect R is liydrogen.
In another aspect R is methyl,
RS
In one aspect of the invention RS is hydrogen or methyl,
In another aspect RS is hydrogen.
In another aspect R® is methyl,
R’
In one aspect of the invention R’ is hydrogen or methyl.,
In another aspect R is hydrogen.

In another aspect R7 is methyl,
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In ane aspect of the invention R® is hydrogen or halo.

R8

In another aspect R® is hydragen or fluoro.,

In a further aspect R® is hydrogen,

R®

In one aspect of the invention R” is hydrogen or Crallyl optionally substituted by
1, 2 or 3 substituent groups selected from halo, cyano, nitro, hydroxy, Caall:oxy, amino,
Cr-salkylamineg and bis(Cj.alkyl)amine.

In another aspect R? is hydragen or Cpaallyl optionally substituted by 1, 2 or 3 halo
substituents.

In a further aspect R is hydragen, methyl or triflusromethyl,

R

In ane aspect of the invention R'® is hydrogen.

R!

In one aspet of the invention R' iz hydrogen or a group selected from Cp.salkyl,
aryl and cycloheteroalkyl which group is optiomally substitated by 1, 2 or 3 groups selected
from halo, hydroxy and cyano. '

In another aspect R'! is hydrogen, methyl optionally substituted with hydroxy or
cyana, phenyl or pyrrolidinyl.

In another aspect R' is hydrogen or methyl,

R

In one aspect of the invention R is hydrogen or methyl.

R"’

In one aspect of the invention R'7 is hydrogen or a group selected from C),allyl,
aryl and cyclohetersally]l which group is aptiomally substituted by 1, 2 or 3 groups selected
from halo, hydroxy and cyano.

In another aspect R'7 is hydrogen, methyl opticonally substituted with hydraxy or
cyano, phenyl or pyrrolidinyl.

In another aspect R'7 is hydrogen or methyl.

In another aspect R'7 is hydrogen.

RS

In one aspect of the invention R" is hydrogen or methyl.
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In one aspect of the invention R'® is hydrogen

R”

In one aspect of the invention R' is hydrogen ar a group selected fiom Cy.gallayl,
Csgeycloakyl, aryl, heteroaryl, arylC,galkyl and heteroarylCygallkyl which group is
optionally substituted by one or more substituent groups selected from halo, cyano, nitro,
hydroxy, Callyl, Cgalkoxy, haloCygallyl, haloC)salkoxy, hydroxyC galkyl,
hydroxyCygallzoxy, C)_gallioxyC)gallyl, C_salloxyC) sallzoxy, amino, C)_galkylaminag,
bis(C).gallryl)amino, aminoC)galkyl, (C).gallayDaminoCy_salleyl, bis(C)_zallyDaminaCy.
galkyl, cyanoC).galkyl, Cy.zalkylsulfonyl, C) salkylsulfonylamino, C)galkylsulfonyl(C,.
gallzylamino, sulfamoyl, C)galkylsulfamoyl, bis(C).salliylsulfamoyl, C)gallanoylaming,
Crgallzanoyl(C)_sallyl)amine, carbamayl, Cj_galkylearbamoyl and bis(C).;alkyl)carbamoyl.

In one aspect of the invention R' is hydragen or a group selected from Cygalkyl,
C,_scycloalyl, phenyl, naphthyl, pyrrolyl, imidazolyl, isoxazolyl, pyrazolyl, furanyl,
thienyl, pyridinyl, pyrimidinyl, pyridazinyl, azaindolyl, indolyl, quinalinyl,
benzimidazolyl, benzofuranyl, dibenzofuranyl, benzothienyl, phenylC).galkyl, naphthylC;.
gallzyl, pyrrolylCygalkyl, imidazolylCsalkyl, isoxazolylC)galkyl, pyrazolylC.galkyl,
furanylC,sallyl, thienylCy.galkyl, pyridinylCy_salkyl, pyrimidinylC)calkyl, pyridazinylC,.
¢allzyl, azaindolylCy_gallzyl, indolylC)sall:yl, quinolinylCy_galkyl, benzimidazolylCgalkyl,
benzofuranylC_alkyl, dibenzofuranylC ) gallzyl, benzothienylC zallzyl which group is
optionally substituted by one or more substituent groups selected from halo, cyano, nitro,
hydroxy, Cialkyl, Callzony, haloC)sallyl, haloCygallzaxy, hydroxyC)_salloyl,
hydroxyC)galkaxy, CalkoxyC calkyl, CjsalloxyC) galkoxy, amino, C)zalkylamina,
bis(Cjgallzylaming, aminoC).galkyl, (CgalkyDaminoC)_galkyl, bis(C)_galkyl)aminoC;.
salkyl, cyanoC)alkyl, Cysalkylsulfonyl, Cgalkylsulfonylamino, C)_sallzylsulfonyl(C;.
salleyDaming, sulfamoyl, C)_galkylsulfamoyl, bis(C)sallzyDsulfamoyl, C)_;allanoylamino,
Crgalkanoyl(Cgalkyl)amino, carbamaoyl, C)galkylcarbamoyl and bis(C)galkyl)carbamoyl.

In ane aspect of the invention " is hydrogen or a group selected from methyl,
ethyl, propyl, i-propyl, butyl, i-butyl, t-butyl, pentyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, phenyl, thienyl, imidazoylmethyl, isoxazolyl, pyrazolyl, pyridinyl and
pyrimidinyl which group i3 optionally substituted by on2 or maore substituent groups
selected from halo, cyano, nitro, hydroxy, Cgalliyl, Cgallioxy, haloCy_galliyl, haloC,).

galkoxy, hydroxyCy_salkyl, hydroxyCgalliony, C)galliovyC)sallyl, C)galkoxyC, salkoxy,
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amino, C)galkylamino, bis(C)_galkyDaming, aminoC gallyl, (C).gallzyaminaC galkyl,
bis(C.alkyDaminaC) galkyl, cyvanoC)gallyl, C)galkylsulfonyl, C)_salkylsulfonylamina,
Crgalkylsulfonyl(C)galkyDamino, sulfamoyl, Cygalkylsulfamoyl, bis(C).gallzyDsulfamoyl,
Crgalkanaylaming, Csallanayl(C)_allzyDamineg, carbamoyl, Cy.galkylcarbamoyl and
his(Cy.galkyl)carbamoyl.

In one aspeet of the invention R is hydrogen or a group selected from methyl,

ellyl, propyl, i-propyl, butyl, i-butyl, t-butyl, pentyl, cyclapropyl, eyelobutyl, eyclopentyl,

cyclohexyl, -CHy(cyclopropyl), -CH,CHNMe,, «CH(CH: ) CHyOH, -C(CH: )1 HOH,
-CH,CH;OH, -CHzCHoCHLOH, 4-methylphenyl, 4-chlorophenyl, 4-trifluoromethylpheanyl,
4-flurophenyl, 4-methaxyphenyl, 3,4-difluarophenyl, phenyl, thien-2-yl, -CH;(imidazol-2-
y1), -CHz(imidazol-3-y1), isoxazolyl-3-yl, 6-0xo-1H-pryrdin-2-yl, S-methylisoxazol-3-yl,
-CHz(1-methylpyrazol-4-yl), 1-methylpyrazol-4-yl, 6-methoxypryridin-3-yl, 5-
fluoropyridin-2-yl, pyrimidin-2-yl, and 1H-pyrazol-3-yl.

In one aspect of the invention R' is hydrogen or a group selected from methyl,
ethyl, propyl, i-propyl, butyl, i-butyl, t-butyl, pentyl, cyzlopropyl, cy=labutyl, cyclapentyl,
cyclohexyl, -CHy(cyclopropyl), -CHzZH;NMe,, -CH(CH;)CH,OH, -C(CH; ), CH20OH,
-CHCHLOH, -CH,CHRCHROH, 4-methylphenyl, 4-chlorophenyl, 4-trifluoromethylphenyl,
4-flurophenyl, 4-methoxyphenyl, 3,4-difluorophenyl, thien-2-yl, -CHz(imidazol-2-yl),
-CHz(imidazol-3-y1), isoxazolyl-3-yl, 6-oxo-1H-pryrdin-2-yl, S-methylisoxazol-3-yl,
-CHz(1-methylpyrazol-4-yl), 1-methylpyrazol-4-yl, 6-methoxypryridin-3-yl, 5-
fluoropyridin-2-yl, pyrimidin-2-yl, and 1H-pyrazol-3-yl.

In ane aspect of the invention R is & group selected fom methyl, thyl,
cyclopropyl, -CHzCH;NMes, ~-CHRCH20OH, 4-fluorophenyl, 4-methoxyphenyl, and phenyl.

In one aspect of the invention R' is hydrogen or a group selected from ethyl,
cyclopropyl, 4-fluorophenyl, 4-methoxyphenyl, and phenyl.

In one aspect of the invention R' is -CH,CH,OH.,

R"%and R”

In one aspect of the invention, R and R'® together with the nitrogen atom to which
they are attached form a 6-memberad heterocyelic ring wherein 1 ring carbon atoms is
optionally replaced with N or O and which ring is optionally substituted by one or more
substituent groups selected from hale, cyano, nitro, hydroxy, Cjgalkyl, Ciealkoxy, haloCy.

¢allyl, haloCy_galkoxy, hydroxyC)_salliyl, hydroxyC)galkoxy, C)galloxyC)_salkyl, C).
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calloxyC) _salkoxy, amino, C)_gallylamino, bis(C)sallyDaming, aminoC)_salkyl, (C;.
calleyDaminoCysalkyl, bis(C.galkylaminoC)salkyl, cyanoC)¢allzyl, Cialliylsulfonyl, C;.
galkylsulfonylaming, C_gallzylsulfonyl(C)salkyl)amino, sulfamoyl, C).galkylsulfamoyl,
bis(Cgallzyl)sulfamayl, C);allzanoylaming, C;galkanoyl(C)gallzyl)aming, carbamoyl, C).
salkylearbamoyl and bis(Cj_sallzyl)carbamoyl.

In one aspect of the invention, R'® and R tagether with the nitrogen atom to which
they are attached form a morpholine ring.

In ome aspect of the invention there is provided a subset of compounds of formula
(), or a pharmaceutically acceptable salithercof;
mis 0, 1 or2;
'Y and Y? are independently N or CR® provided that one of 'Y and Y2 is N and the other is
CR%:
X is a linker group selected from -NR'CRR’-, -OCRR’-, -SCRER’-, -S(O)CRR’-,
-S(O)CRR-, -COONRCRER-, -NR'C(O)NRPCRR-, -S(0),NRCROR-, -NRC(0)-,
-S(0);MNR’- and —-NR'S(0),-;
R' is a group szlected from C)galkyl, carbocycelyl, carbocyclylCigallzyl, heterocycelyl and
heterocyclylCysalkyl, which group is optionally substituted by one or more substiuent
oroup selected from halo, eyano, nitro, B, -OR?, -COR®, -CONRR'?, -NR°R' and
-NR’COR’®;
or X-R! is ~C(CH;),0H or -CH,OH;
R’ is selected from aryl and heteroaryl which group is substituted by -NR7CSNR'®R! and
optionally substituted by one or more substituent gronp indzpendently selected from hala,
cyans, nitro, -R', -ORM, .CORY, - CONRYR", .NR"'R" and -NR"' COR";
each R®, when present, is methyl;
R* and R? are independently hydrogen or Cy_¢alkyl,
or, when X is -NE'CRR’-, -NR'CENPICROR'-, -NPC(0)- or -NRS(0);-, R? and R?
together with the atom or atoms to which they are attached form a 5-, 6- or 7-membered
heterocyclic ring wherein 1 ring carbon atom is optionally replaced with N or O and which
ring is optionally substituted by one or more substituent groups selected from halo, cyana,
nitro, hydroxy, oxo, Cgallyl, Cigalloxy, haloC)galkyl, haloCygalkoxy, hydroxyC)_salkyl,
hydroxyC)_salliony, CgalkoxyC) salliyl, C)sallioxyCgalkoxy, amino, C)_galkylamino,

bis(C)galkyl)amines, aminoC)_sallyl, (C)sallyDaminaCy_gallyl, bis(C)_zallzyhaminoC,.
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callyl, cyanoC_galkyl, C)salkylsulfonyl, Cy_salkylsulfonylaming, C)_sallylsulfonyl{C,.
calkyl)amino, sulfamoyl, Cysallzylsulfamioyl, bis(CreallzyDsulfamoyl, €y salkanoylamine,
Cyalkanoyl(C)galkyl)aminag, carbamoyl, Cigalkylcarbamoyl and his(Cy.
calkylzarbamoyl;R® and R” are independently selected from hydrogen, halo, syans, nitro
and C,.galkyl;

R® is selected from hydrogen, halo, eyano and Cysalkyl;

R’ and R" are independently hydrogen or a group selected from C;gallyl, carbocyclyl and
heterocyelyl which group is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, Cigalkyl, Cjgallony, halaC)galkyl, haloC,.
salkoxy, hydroxyCgalkyl, hydroxyCygalloxy, CgallioxyCgalloyl, CsalkoxyCygalloxy,
aming, Cygalkylaning and bis(C) galkyl)amino;

R, R, RY and R™ are independently hydrogen or a group selected from Calkyl,
carbocyclyl and heterocyelyl which group i3 aptionally substituted by one or more
substituent groups selected from halo, eyano, nitro, hydroxy, Ciealkyl, Ci.alliaxy, halaCy.
salkyl, haloCygalkony, hydroxyCsalkyl, hydrozyC)salkozy, CsallkoxyCisalkyl, C).
galkonyCigalkoxy, amino, C\galkylaming and bis(C)_gallzyl)aminao;

and

R" is hydrogen or a group selected from C).alkyl, Csgeyeloakyl, aryl, heteroaryl, arylC,.
galkyl and heteroarylC galkyl which group is optionally substituted by one or more
substituent groups selected from halo, cyano, nitvo, hydroxy, Ch.galkyl, Cigalkoxy, halaC.
salloyl, haloCgallzoxy, hydroxyCsalliyl, hydroxyCigalkony, CreallioxyCieallyl, Co.
gallioxyCygalkoxy, amino, C)gallzylaming, bis(C.salkyl)amino, aminoCgalkyl, (C;.
galkyDaminoC).¢allzyl, bis(Cy.galkyaminoC).galkyl, cyanoCgalkyl, ) _galkylsulfonyl, C;.
gallylsulfonylamine, Cyealkylsulfonyl(C)galkylamino, sulfamaoyl, C_zallylsulfamoyl,
bis(Cgalkylsulfamoyl, C)gall:anoylamine, C)_gallzanoyl(C) galkyl)amino, carbamoyl, C,.
calkylcarbamoyl and bis(C)_salkyl)carbamoyl;

or R™® and RY togethar with the nitrogen atom to which they are attached form a 6-
membered heterocyclic ring wherein 1 ring carbon atoms is optionally replaced with N or
O and whicl ring iz optionally substituted by onz or maore substituent groups selected from
halo, cyano, nitro, hydroxy, Cieallzyl, Cgalkoxy, halaCsalkyl, haloCygalkoxy,
hydroxyCi_galkyl, hydroxyCigalkoxy, C)galkoxyC) galkyl, CjealkoxyC)salkoxy, amina,

Cy.galkylaminag, bis(C)gallylamine, aminaC galkyl, (CjsallylaminoC) galliyl, bis(C,.
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calkyDaminoCy_galkyl, cyanoC) zallyl, Cgallzylsulfonyl, C)_salliylsulfonylamino, C;.
calkylsulfonyl(C) galkyDamine, sulfamoyl, Cjgallzylsulfamayl, bis(C.gallzyl)sulfamoyl, C;.
callanoylamino, Cj_galkanoyl(C.gallzyDaming, carbamoyl, C)galkylearbamoyl and bis(Cy.
ealkylcarbamoyl.

In another aspect of the invention there is provided a subset of compounds of
formula (I), or a pharmmaceutically acceptable sali thereof;
mis0, 1 or2;
'Y and Y? are independently N or CR® provided that cne of 'Y and Y? is N and the other is
CRS:
X is a linker group selected from -NMPR*CH,-, -OCH,-, -OCH(CH;)-, -OC(CH;)z-, -SCHa-,
-SCH(CHs)-, -SC(CHaz)z-, -S(O)CH;-, -S(O)CH(CH:)-, -S(O)C(CHz)z-, -S(0):CHa-,
-S(0),CH(CH:)-, -S(0)2C(CHs)-, -COHNR’- and -NR'C(0)-;
R'is a gronp selected from adamantyl, methyl, ethyl, propyl, butyl, issbutyl, tert-tmtyl,
cyclopentyl, cyclohexyl, phenyl, benzyl, phenethyl, pyrrolidinyl, pyrrolyl, imidazolyl,
pyrazolyl, furanyl, thienyl, pyridinyl, pyrimidinyl, pyrazinyl, pyrrolidinylmethyl,
pyrmlidinylzthyl, pyrrolylmzthyl, pyrrolylethyl, imidazolylmethyl, imidazolylethyl,
pyrazolylmethyl, pyrazolylethyl, furanylmethyl, firanylethyl, thienylmethyl, thienylethyl,
pyridinylmethyl, pyridinylethyl, pyrimidinylmethyl, pyrimidinylethyl, pyrazinyhnethyl and
pyrazinylethyl, which group is optionally substituted by 1, 2 or 3 substituent group selected
from halo, cyano, nitro, R, -OR®, -COR?, -CONRR!, -NRIR'? and -NRCOR'?;
or X-R! is ~C(CH:),OH ar ~CH,OH;
R? is selected from 5 or 6 membered aryl and hateroaryl which group is substituted by —
NHCSNR'®R" and optionally substituted by one or more substituent graup independently
selected from halo, cyano, niteo, -R', -OR', «CORM | .CONRM'R™, -NRYR'? and -
NR''COR';
each R®, when present, is methyl;
R* is hydrogen or C,.¢alkyl;
or, when X is -NR*CHz- or -NR'C(0)-, R' and R? together with the atom or atoms o
which they are attached form a 5- or 6-membered heteranyclic ring wherein 1 ring carbon
atom 13 optionally replaced with N or O and which ring is optionally substituted by one or
more substituent groups selected from halo, cyano, nitro, hydroxy, Cygalkyl, C¢allioxy,

halaCygallzyl, haloC)_salkoxy, hydroxyC)sallyl, hydroxyC).salkoxy, C).gallaxyC)sallzyl,
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CrgalkoxyC)_¢alkoxy, amina, Cy_zalkylamino, bis(C‘. 1salkyDaming, aminoC)_galkyl, (C,.
gallyDaminoC)gallzyl, bis(CsalkyDaminoC)gallyl, cyanoC galkyl, Cgallzylsulfonyl, C;.
callylsulfonylamine, C)_sallzylsulfonyl(C)gallzylamino, sulfamoyl, C).galliylsulfamoyl,
bis(C.sallzylsulfamoyl, Cj.galkanoylaming, C).gallkanoyl(C)salkyl)amino, carbamayl, Cy.
salkylearbamoyl and bis(Cgall:yl)carbamoyl;

R® is selected from hydrogen, halo, cyano and C).galkyl;

R’ and R" are independenily hydrogen or a group selected from C)gallzyl, carbocyelyl and
heteracyclyl which group is opticnally substituted by one or mora substituent groups
selected from halo, cyans, nitro, hydroxy, Ciealkyl, Cigalkoxy, halaC)gallyl, haloC,.
galkoxy, hydroxyC_sallyl, hydroxyC)gallioxy, CsallioxyC)galkyl, C)salkoxnyCigallioxy,
amino, Cy_galkylaming and bis(C)_salkyl)aming;

R", R and R"™ are independently hydrogen or a group selected from Cgallyl,
carbocyelyl and heteracyclyl which group is optionally substituted by one or more
substituent groups selected from halo, cyano, nitra, hydroxy, C.galkyl, Cigalloxy, haloC,.
salkyl, haloCy_salkoxy, hydroxyCigalkyl, hydroxyChealloxy, CisalloxyCigalkyl, C).
alkoxyCygalkoxy, amino, Cy_galleylamine and bis(C).salkyl)amino; and

R" is hydrogen or a group selectad from Cysalkyl, Csgeyelaalyl, aryl, hatersaryl, arylCi.
galkyl and heteroarylC.gallyl which group is aptionally substituted by one or more
substituent groups selected from halo, eyano, nitro, hydroxy, Cgalkyl, C)salkoxy, haloC,.
galkyl, haloCy_galkoxy, hydroxyCsalkyl, hydroxyCy_galkoxy, C)galkoxyCigalkyl, C).
sallzoxyCygallioxy, amino, C).zalkylamine, bis(C)sallkylamino, aminoC ¢allzyl, (C;.
callzylamineCiealliyl, bis(C)galkylaminaC) gallyl, cyanoC)gallyl, C)gallzylsulfonyl, C,.
salkylsulfonylamine, Cy_salkylsulfonyl(C)_alkyDaming, sulfamoyl, C)_salkylsulfamoyl,
bis(Cgalkyl)sulfamayl, C)gallkanoylamineg, C)galkanoyl(C)gallzyl)amineg, carbamaoyl, C;.
gallzylearbamaoyl and bis(C)_gallzyl)carbamoyl;

ar R™ and R together with the nitrogen atoin to which they are attached form a 6-
membered heterocyclic ring wherein 1 ring carbon atoms is optionally replaced with N or
O and which ring is optionally substituted by one or more substituent groups selected from
halo, cyano, nitro, hydroxy, C)sallyl, C)sallony, haloC) gallzyl, haloC) . salkoxy,
hydroxyCigallyl, hydroxyC)salkoxy, C)galkoxyC) gallyl, CygalloxyC, -5311':0}:y, amine,
Cr.galleylamine, bis(C)_galliyl)aming, aminoC)_galkyl, (C)_call.yDaminoC)_galkyl, bis(C,.

galkyDaminoC_galkyl, cyanoC . zallyl, Cgalliylsulfonyl, C)salliylsulfonylamino, ).
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gallylsutfonyl(C)_gallzyDamine, sulfamoyl, C)sallylsulfamayl, his(Chgallzyhsulfamoyl, C;.
gallanoylaming, Ci_salkanoyl(C)_galkylamino, carbamoyl, C)¢alkylcarbamaoyl and bis(Cy-
salkyl)carbamoyl.

In ancther particular ¢lass of compound of formula (I), or a pharmacceutically
acceptable salt thereof;
mis 0 orl;
'Y is CH and Y?is N;
X is a linker group selected from -S(¢20),CHz-, -S(0)CHECH:)- and -S(O)zC(CHa -
R is a group sclected from methyl, sthyl, prapyl, butyl, isobutyl, tert-butyl, eycloprapyl,
cyclopentyl eyclohexyl, phenyl, benzyl, phenethyl, pyridinyl, pyrazolylethyl,
furanylmethyl, thienylmethyl, thiazolylmethyl, thiadiazolylmethyl and pyrazinylethyl,
which group is optionally substituted by 1 or 2 substituent group selected fron amino,
halo, cyano, methyl, methoxy, trifluoromethyl, rifluoromethoxy, -NHCOCH, -CONH;
and —-CONHCH3;
ar —XR! is ~C(CH;),0H or —CH,OH;
R? is selzcted from phenyl, pyrrolyl, imidazolyl, pyrazolyl, furanyl, thienyl, pyridinyl,
pyrimidinyl, pyridazinyl, thiazolyl which group is substituted by -NHCSNHR' and
optionally substituted by one or more substituent group independently selected from halo,
cyano, nitro, -R', -OR', -COR", -CONR'R'?, -NRY"R"? and -NRMCOR'?;
R?, when present, is methyl;
R, R? and R™ are independently hydrogen or & group selected from C,_eallyl,
carbacyclyl and heterocyclyl which group is optionally substitutad by one or more
substituent groups selected front halo, cyano, nitro, hydroxy, Ch.gallyl, Cgalloxy, haloC,.
callzyl, haloCy_gallzoxy, hydroxyCi_salkyl, hydroxyC_salkoxy, CealloxyC)galkyl, C).
sallioxyCsalkany, amino, Cgalliylaming and bis(C)_galkylaming; and
RY is hydrogen or a group salected from C)galkyl, Cy.seycloakyl, aryl, heteroaryl, arylCy.
galkyl and heteroarylC)galkyl which group is optionally substituted by one or more
substituent groups selected from halo, cyano, niiro, hydraxy, Cygalkyl, C)salkoxy, haloC).
gallzyl, haloCy_salkaxy, hydroxyC_salkyl, hydroxyC, salkoxy, C 1-galkonyChgalkyl, C.
callioxyCy_galloxy, amino, C)_gallylaming, bis(C)sallyl)amino, aminoC)_sall:yl, (C;.
callzylDaminoC, salkyl, bis(C)zall:yDaminoC) zalkyl, cyanaC zalkyl, C)sallylsulfonyl, C;.

gallrylsulfonylamine, C_allzylsulfonyl(C)_gallzyDamine, sulfamoyl, C)gallylsulfamoyl,
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Lis(C galkyDsulfamayl, Cpgallanoylaming, ©)_gallanoyl(Cgalkylamino, carbamayl, C,.
gallylcarbamoyl and bis(Cy_gallzyl)carbamoyl.
In a further particular class of compound of formula (1), or a pharmaceutically
acceptable salt thereof;
mis 1;
X is a linker group selzciad from -S(0)2CHz-, -S(0),CH(CH;)- and -S(0)2C(CHs)z-;
'Y is CH and Y?is N.
R is a group selected from methyl, ethyl, prapyl, butyl, isobutyl, tert-butyl, eycloprapyl,
cyclopentyl cyclohexyl, phenyl, benzyl, phensthyl, pyridinyl, pyrazolylethyl,
furanylmethyl, thienylmethyl, thiazolylmethyl, thiadiazolylmethyl and pyrazinylethyl,
which group is optionally substituied by 1 or 2 substituent group szlectzd from amino,
halo, cyano, methyl, methoxy, trifluoromethyl, trifluaromethoxy, -NHCOCH;, -CONH,
and ~CONHCH;;R? is phanyl or pyridyl substituted by -NHCSNHE'® and optionally
substituted by one or more substitvent group independently selectzd from fluara, methyl,
methoxy, hydroxymethyl, cyanomethyl, -CONH,, —CONHCH; and -CON(CH3),;
Ris methyl; and
R" is hydrogen or a group selected from methyl, ethyl, propyl, i-propyl, butyl, i-butyl,
t-butyl, pentyl, cyclopropyl, cyclabutyl, cyclopentyl, cyclohexyl, phenyl, thienyl,
imidazoylmethyl, isoxazolyl, pyrazolyl, pyridinyl and pyrimidinyl which group is
optionally substituted by one or more substituent groups selected from halo, cyano, nitra,
hydraxy, Cisallzyl, C)salloxy, haloC)gallyl, haloC)_galloxy, hydroxyC).gallyl,
hydroxyCiealkoxy, CigalloxyCsalkyl, CygallzoxyCy gallzoxy, amino, C)¢alkylaming,
bis(CygallyDarming, aminoC_sallzyl, (C)salkyDaminoC)_salkyl, bis(C)gallzyDaminaC,.
gallzyl, cyanoCyeallyl, Calkylsulfonyl, C)_alkylsulfonylamino, C.zallzylsulfonyl(C;.
salltyDaming, sulfamoyl, C)_salkylsulfamoyl, bis(Csalkylsulfamaoyl, C)_galkanoylamine,
Crgalkanoyl(Cygall:yDaming, carbamoyl, C)_alkylearbamoyl and bis(C).salkyl)carbamayl.
In a further particular class of compound of formula (1), or a pharmaceutically
acceptable salt thereof;,
mis 1;
X is a linker group selected from -S(O)CH;-, -S(O)CH(CH:)- and -S(O0)2C(CH;3 )z

Y is CH and Y?is N.



WO 2009/007750

(%)

w

R is a group selected from methyl, , isopropyl, , cyclaprapyl, eyclohexyl, -CHACH,OH, -,
-CH;CHNC(O)CH:, -CHCONH,, phenyl, 4-fluorophenyl, 2-chlorophenyl, 2-
trifluoromethylphenyl, 2-methoxyphenyl, 2-methylphenyl, 4-acetamidophenyl, 4-
aminophenyl, , pyridin-4-yl, pyridin-2-yl, 2-oxopyrolidin-3-yl,, thiazol-2-yl, 4-

nmethylthiazol-2-yl, and 3-methyl-1,3,4-thiadiazol-2-yl;

wherein

PCT/GB2008/050543

)J\ R®

Al and A% are selected from CH or N provided that at least one of A’
or A’ is CH;

R is hydrogen;

R" is hydrogen;

R" is hydrogen or a group selected from methyl, ethyl, propyl, i-
propyl, butyl, i-butyl, t-tmtyl, pentyl, cyclopropyl, cyclobutyl,
cyclapentyl, cyclohexyl, -CHy(cyclopropyl), -CH;CH;NMes,
-CH(CH:)CH,0H, -C(CH;),CH;0H, -CH,CHyOH,
-CH,CHLCHLOH, 4-methylphenyl, 4-chlorophenyl,
4-triflnoromethylphenyl, 4-flurophenyl, 4-methoxyphenyl,
3,4-difluorophenyl, thien-2-yl, -CHy(imidazol-2-yl),
-CHz(imidazol-3-yl), i olyl-3-y1, 6-0xo-1H-pryrdin-2-yl,
S-methylisoxazol-3-yl, 1-methylpyrazol-4-yl,
-CHy(1-methylpyrazol-4-yl), 6-methoxypryridin-3-yl, 5-
fluoropyridin-2-yl, pyrimidin-2-yl, and 1H-pyrazol-3-yl;

and, R%is methyl.

In one aspect of the invention there is provided a subset of compounds of formula

(Ia) or (Ib)
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or a pharmaceutically acceptable salt thereof
Y and Y? are independently N or CR® provided that one of 'Y and Y2 is N and the other is
CR®,
X is a linker group selected from -NR'CRSR’-, -OCRR-, -SCRSR7-, -S(D)CRER-,
-S(O)CRER-, -C(ONRCRR-, NR‘C(ONR’CRER -, -S(0);NR*CRR’-, -NR*C(0)-,
-S(0),NR*- and -NR*S(0)-;
R’ is a group selected from Cgalkyl, carbocyelyl, carbacyelylCy_salliyl, heterocyelyl and
heteracyclylCygalkyl, which group is optionally substituted by one or more substituent
aronp selected from halo, cyano, nitro, R®, -0R%, -COR®, -CONRR'®, NR°R' and
-NR’COR'?;
or X-R' is ~C(CH;),0H or —CH,OH;
R? is selectad from aryl and heteroaryl which graup is substituted by -NECSNR"*R'® and
optionally substituted by one or more substituent group independently selected from halo,
cyano, nitro, -R'?, -OR', -CORM, -CONR!R'? .NR'R'? and -NR"COR'?;
R? is methyl;
R* and R are independently hydrogen or C)ealkyl
or, when X is -NR*CRR7-, -NRC(O)NP CROR’-, -NR*C(0)- or -NE'3()z-, R' and R*
together with the atom or atoms o which they are attached form a §-, 6- or 7-membered
heterocyelic ring whevein 1 ring carbon atom is optionally veplaced with N ar O and which
ring i3 optionally substituted by one or more aubstituent groups selected from halo, cyano,
nitro, hydroxy, oxe, Cialkyl, C)galkoxy, haloC galkyl, halaC) galkoxy, hydroxyCgallyl,
hydroxyC)ealliaxy, CialkoxyCigallyl, Cpsall:oxyC) salkaxy, amino, C)_gall:ylamino,
bis(Cy.gallyDamineg, aminoCgalkyl, (C)allyDaminoC) galkyl, bis(Cj_galkylaminoC,;.

calkyl, cyanoCisallyl, Cisalkylsulfonyl, Cysalkylsulfonylaming, C.zallzylsulfonyl(C;.
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calkyl)amino, sulfamoyl, C) galkylsulfamoyl, bis(C)_zalkylsulfamoyl, ) galkanoylamina,
Csallzanayl(C)gallyhaming, carbamoyl, C)galkylearbamoyl and bis(C)galkyl)carbamoyl;
R® and R are independantly selected from hydrogen, halo, cyano, nitro and C,alkyl;

R® is selected from hydrogen, halo, eyano and C)galkyl;

R® and RY are independently hydrogen or a group selected from C)_allyl, carboeyelyl and
heterocyclyl which group is optionally substituted by one or maore substituent groups
selected from halo, cyano, nitro, hydroxy, Calkyl, Cygall:oxy, haloC,galkyl, halaC,.
salkoxy, hydroxyCealkyl, hydroxyCgalkoxy, CigalloxyCgalkyl, CalkaxyCigalloxy,
amino, Cgalkylamino and bis(C_galkylamino;

R'™, R, R and R"® arc independently hydrogen ar a group szlected from Cgalkyl,
carbocyclyl and heterocycelyl which group is optionally substituted by cne or mare
substituent groups selected from halo, cyano, nitro, hydroxy, Cigalkyl, Cj.galkoxy, haloC,.
salkyl, haloC)_sallzoxy, hydroxyCy_gallzyl, hydroxyC)_sallioxy, CgallioxyCgallyl, Ch.
calkoxyCgallioxy, aming, C)sallzylaming and bis(C)gallzyl)aming; and

R" is hydrogen or a group selected from Cpgalkyl, Cigeycloalyl, aryl, heteroaryl, arylC.
calkyl and heteroarylC zallzy] which group is optionally substituted by one or more
substituent groups selected from halo, cyano, nitra, hydroxy, Callyl, C)galkovy, halaC,.
galkyl, haloC)_gallzoxy, hydroxyCisallzyl, hydroxyC_salloxy, CgalloxyCysalkyl, C).
calkoxyC) _salloxy, amino, C)_sallrylaming, bis(C)zallzyl)amino, aminaC ) _gall:yl, (C.
salkyl)aminoC)_salliyl, bis(CsallzyDaminoC).salkyl, cyanoC galkyl, C).galkylsulfonyl, C;.
callzylsulfonylaming, Csallylsulfonyl(C)gallzyl)amine, sulfamoyl, C)_gallzylsulfamayl,
his(Callylsulfamoyl, Cygalkanoylamino, C)alkanoyl(C)gallylaming, carbamayl, C;.
calkylearbamoyl and bis(C)_¢alkyl)carbamoyl;

or R' and R together with the nitrogen atom (o which they are attached form a 6-
membered heterocyclic ring wherein 1 ring carbon atoms is optionally replaced with N ar
0 and which ring is optionally substituted by one or more substituent groups selected from
hale, cyana, nitro, hydroxy, Cigallzyl, Ciealkoxy, haloC)galkyl, haloC)_salkoxy,
hydroxyC)_gallyl, hydroxyCgalkoxy, CigalkoxyC)_galkyl, Cgall:oxyCi.¢alkoxy, aming,
Chgallylaming, bis(C)galkyl)amino, aminaC).galkyl, (C).galkyaminoC) . gallzyl, bis(C.
galkyDaminoCgalleyl, cyanoC)salkyl, Cygalkylsulfonyl, C)eallylsulfonylamine, C,.

callrylsulfonyl(C)salkylaniing, sulfamoyl, C)_sallylsulfamoyl, bis(C)_galkyDsulfamoyl, C,.
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calkanoylaming, Cgalkanoyl(C)_sallylDamino, carbamoyl, C.gallcylearbamayl and bis(C,.
salkylcarbamoyl.
In another aspect of the invention there is provided a subset of compounds of

formula (Ia) or (Ib)

or a pharmaceutically acceptable salt thereof;

Y and Y? are independently N or CR® provided that one of 'Y and Y? is N and the other is
CRS;

X is a linker group selected from NR*CH,-, -0OCH;-, -OCH(CHs)-, -OC(CH3)p-, -SCH;-,
-SCH(CH:)-, -SC(CHg)z-, -S(O)CH;-, -S(O)CH(CH;)-, -S(O)YC(CH3)z-, -S(O)CHz-,
-S(0),CH(CH:)-, -S(0)C(CH1)a-, -C)NR*- and -NR*C(0)-;

R is a gronp selected from adamantyl, methyl, ethyl, propyl, butyl, isabutyl, tert-butyl,
cyclopentyl, cyclohexyl, phenyl, benzyl, phenethyl, pyrrolidinyl, pyrralyl, imidazalyl,
pyrazolyl, furanyl, thienyl, pyridinyl, pyrimidinyl, pyrazinyl, pyrrolidinylmethyl,
pyrralidinylethyl, pyrrolylmethyl, pyrrolylethyl, imidazolylmethyl, imidazolylethyl,
pyrazolylmethyl, pyrazolylethyl, fvanylmethyl, furanylethyl, thienylmethyl, thienylethyl,
pyridinylmethyl, pyridinylethyl, pyrimidiaylmethyl, pyrimidinylethyl, pyrazinylmethyl and
pyrazinylethyl, which group is optionally substituted by 1, 2 or 3 substituent gronp selected
from halo, cyano, niiro, RY -OF%, -C‘.DR“‘, CONRR!, NEUR' and -NR'C OR’O;

or X-R! is ~C(CH:),0H or —CH,OH;

R? is selected from 5 or 6 membered aryl and heteroaryl which group is substituted by —
NHCSNRYR' and optionally substituted by ane or more substituent group independently
selected from halo, cyano, nitro, -R', -«ORY, -CORY, -CONR! IR2 NRU"P2 and
-NR"'COR'%;

R? is methyl;

R* is hydrogen or C_alkyl;
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or, when X is -NR'CHy- or -NRC(0)-, R! and R* together with the aiom or atoms to

which they are attached form a 5- or 6-membered heterocyclic ring wherein 1 ring carbon
atom iz optiomally replaced with M or O and which ring is optionally substituted by one or
meore substituent groups selected from hala, cyana, nitvo, hydraxy, Ciealkyl, Cjsall:oxy,
haloC)galkyl, haloC)gallzoxy, hydroxyC)allyl, hydroxyC)_galkoxvy, CgalkoxyC)salkyl,
CrgallionyChgalkoxy, amino, Cygallylamine, bis(C).galkylDaming, aminoC)_salkyl, (Ci.
calloyaminoC galloyl, bis(CgallkyDaminoCy _sallyl, cyanoCy gallyl, Cgallzylsulfonyl, C;.
sallzylsulfonylaming, C)gallzylsulfonyl(C)galkylaming, sulfamoyl, C).gallzylsulfamoyl,
bis(Cygalleyl)sulfamoyl, C)galkanoylamino, Csallzanoyl(Csalkyl)amino, carbamoyl, Ci.
salkylearbamoyl and big(Cgallzyl)carbamoyl;

R® is selected from hydrogen, halo, cyano and C).ealkyl;

R’ and R" are independently hydrogen or a group sclected from Cygalkyl, carboeyelyl and
heteracyclyl which group is optionally substituted by one ar more substituent groups
selected from halo, cyano, nitro, hydroxy, C.salkyl, Cisalkoxy, haloC)galkzyl, haloC,.
galkoxy, hydroxyC ) galloyl, ydroxyCygallzoxy, CgallonyC)gallzyl, CgalkorxyCgalkoxy,
aming, Cyealkylaming and bis(C.galkyl)amino;

RY, R" and R are independently hydragen or 2 group selected from C)ealliyl,
carbocyclyl and heterocyclyl which group is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, C).galkyl, C)galkoxy, halaC,.
callyl, haloCy¢alkoxy, hydroxyC)callzyl, hydroxyCygallony, ChgallioxyCsalkyl, C).
salkoxyCgallioxy, amino, Cjgallzylaming and bis(C)_galkyl)aming; and

R" is hydrogen or a group selected from Cygalkyl, Cagcycloakyl, aryl, hetersaryl, arylC.
gallzyl and heteroarylC.salkyl which group is aptionally substituted by one or more
substituent groups selected from halo, cyano, nitvo, hydroxy, Cgallyl, Crsalkoxy, haloC.
galliyl, halaCy_galloxy, hydroxyCgalkyl, hydroxyC)_salkoxy, C)_salkoxyC)_salkyl, C,.
sallzoxyCygallioxy, aming, C).gallzylamino, bis(C).gallyDaming, aninoC).gall:yl, (C).
gallyDaminoC).alkyl, bis(CrgalkyDaminogC).galkyl, cyanoC ) salkyl, C)_galkylsulfonyl, C;.
calkylsulfonylamino, C)_alliylsulfonyl(C)_gallzyDamino, sulfamoyl, C).zalkylsulfamoyl,
bis(CygallyDsulfamoyl, Csalkanoylaming, C)galkanoyl(C)zallyl)aming, carbamayl, C,.
salkylearbamoyl and bis(C-zallkyhearbamoyl,

or R"®and R" together with the nitrogen atom to which they are attached form a 6-

membered heterocyclic ring wherein 1 ring carbon atoms is optionally replaced with N or
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Q and which ring is optionally substituted by one or more substituent groups selected from
halo, cyane, nitro, kydroxy, Cjgalkyl, Crgalkoxy, haloC)gallyl, haloCy_galkoxy,
hydraxyC.ealkyl, hydroxyCigalkoxy, CgalloxyCigalkyl, CgalkoxyCygalkoxy, amino,
Cy.galkylamine, bis(C)_galkyl)aming, aminoC).¢alliyl, (C)galkyDaminaC salkyl, bis(Ci.
salkyDaminoCy_salkyl, cyanoC galkyl, € salkylsulfonyl, C)_sall:ylsulfonylamina, Cy.
salkylsulfonyl(C) galkyDaming, sulfamoyl, C)gallzylsulfamoyl, bis(C)galkyl)sulfamoyl, C;.
gallzanoylamino, Cy_galkanoyl(C_salkylaming, carbamoyl, C)_gallzylzarbamaoyl and bis(Cy.
salkyDcarbamoyl.

In another particular class of compound of formula (Ia) or (Ib),

) .
N ' R3 N R3
lka2 lY)§Y2
RIS )l\ J\ RIS /“\ /)\
X7 N g X7 N7 g

() (Ib)
or a pharmaceutically acceptable salt thercof
'Y is CH and Y’ is N;
X is a linker group selected from -S(0)2CHz-, -S(O)CH(CH:)- and -S(O),C(CH;)z-;
R is a eroup selected from methyl, ethyl, propyl, butyl, issbutyl, tert-butyl, eyclapropyl,
cyclopentyl eyelohexyl, phenyl, benzyl, phensthyl, pyridinyl, pyrazolylethyl,
furanylmethyl, thienylmethyl, thiazolylmethyl, thiadiazolylmethyl and pyrazinylethyl,
which group is optionally substituted by 1 or 2 substituent group seleeted from amino,
halo, cyano, methyl, methoxy, trifluoromethyl, triflusromethoxy, -NHCOCH;, -CONH,
and —-CONHCH3;
or -XR! is ~C(CH;)0H or —CH,OH;
R? is selected from phenyl, pyrolyl, imidazolyl, pyrazalyl, furanyl, thienyl, pyridinyl,
pyrimidinyl, pyridazinyl, thizzolyl which group is substituted by -NHCSNHR" and
optionally substituted by one or more substituent group independently selectad from halo,
cyana, nitro, -R', -OR', -CORY, -CONRMR'", -NRM'R'? and -NR''COR'?;

R is methyl;
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R, R and R" are independently hydrogen ar a group selected from C\_galkyl,
carbocyclyl and heterocyclyl which group is optionally substituted by one or more
substituent groups selected from halo, cyanao, nitra, hydroxy, Cgallyl, Cgalkoxy, halaC,.
¢allyl, haloCy gallzoxy, hydronyC ) galkyl, hydroxyC)eallioxy, CsalloxyCgallyl, Ch.
salkoxyCy_galkoxy, amino, C)-;allzylamino and bis(C)galkyl)aming; and

RY is hydrogen or a group selected from Cgalkyl, Co.seycloalyl, aryl, heteraaryl, arylC,.
gallzyl and heteroarylCy_galkyl which gronp is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, Cjealkyl, C)salkoxy, haloC,.
galloyl, haloCy_galkoxy, hydroxyCy_galkyl, hydroxyC ) salkomy, C)alkoxyCygalkyl, Ci.
galkoxyC;alkoxy, amino, C).gallylaming, bis(C).gallyl)aming, aminoC)salkyl, (Ci-
¢allyDaminoC)_sallzyl, bis(C)_gall: yDaminoC) gallzyl, cyanoCgallyl, Cgalkylsulfonyl, C;.
calkylsulfonylamine, Cy_galkylsulfonyl(C)_galkyDaming, sulfamoyl, C)galkylsulfamoyl,
bis(Cygalkylysulfamayl, ) salkanoylamino, C)_salkanoyl(C) zallzylDamino, carbamoyl, C;.
galkylcarbamoyl and bis(Cy_gallzyl)carbamoyl.

In a further particular class of compound of formula (Ia) or (Ib)

E J. (L
e )\ Jo = L

R2 X

(Ia) (Ib)
or a pharmaceutically acceptable salt thereof;
X is a linker group selected from -S(O)3CHy-, -S(0)CH(CH:)- and -S(O0)C(CH;),-;
'Y is CH and Y? is N.
R is a group selected from metlyl, ethyl, propyl, butyl, isobutyl, tert-butyl, cyclopropyl,
cyclopentyl cyclohexyl, phenyl, benzyl, phenethyl, pyridinyl, pyrazolylethyl,
furanylmethyl, thienylmethyl, thiazolylmethyl, thiadiazolylmethyl and pyrazinylethyl,
which group is optionally substituted by 1 or 2 substituent group selzcted from amino,
halo, cyano, methyl, methoxy, trifluoromethyl, trifluoromethoxy, -NHCOCH;, -CONH;
and -CONHCHj3;
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R? is phenyl or pyridyl substituted by -NHCSNHR'" and optionally substituted by one or
meore substituent group independently selected from fluoro, methyl, methovy,
hydroxymethyl, cyanomethyl, -CONH;, ~CONHCH; and -CON(CH3),;

R? is methyl; and

RY is hiydrogen or a group selected from methyl, ethyl, propyl, i-propyl, butyl, i-butyl, t-
butyl, pentyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, thienyl,
imidazoylmethyl, isoxazolyl, pyrazolyl, pyridinyl and pyrimidinyl which group is
optionally substituted by ane or more substituent groups selected firom halo, cyano, nitro,
hydrozy, Ci.ealkyl, Czalkoxy, haloCgallyl, haloCy_gallzay, hydroxyC.galkyl,
hydroxyCiealloxy, C)galloxyCgalkyl, CsalkoxyC) galleoxzy, amino, Cpgallzylamino,
bis(Cgalkylamino, aminoC)_galkyl, (C).gallzylaminoC) galkyl, bis(C).salkylaminaCy.
galkyl, cyanoCy.galkyl, Cealkylsulfonyl, C)galkylsulfonylamino, C_galkylsulfonyl(C;.
galkyDamina, sulfamoyl, C)galkylsulfamoyl, bis(C)galkyDsulfamoyl, C)galkanoylamine,
Creallzanoyl(C)_galkylamine, carbamoyl, Cjsallrylearbamoy! and bis(C)sallyl)carbamoyl.

In a further particular class of compound of formula (Ia) or (Tb)

Qe QL
Ay
e, *NARZ e I

(Ia) (Ib)
or a pharmaceutically acceptable saltl thereof;,
mis 1;
X is a linker group selected from -S(0),CHs-, -S(0):CH(CHs)- and -S(0)C(CH3)z-;
'Y is CH and Y2 is N;
R'is a group selected from methyl, isopropyl, eyelapropyl, eyelohexyl, -CH,CH,0H,
-CHyCHNC(O)CH,, ~-CHCONH,, phenyl, 4-fluorophenyl, 2-chloraphenyl, 2-
trifluoromethylphenyl, 2-methoxyphenyl, 2-methylphenyl, 4-acetamidophenyl, 4-
aminophenyl, pyridin-4-yl, pyridin-2-yl, 2-oxopyrolidin-3-yl,, thiazol-2-yl, 4-
methylthiazol-2-yl, and 3-methyl-1,3,4-thiadiazol-2-yl;
R%is
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1
| Az g
19
P H\ =
R7 R®
wherein Al and A? are selected from CH or N provided that at least one of Al

or A’is CH;

R is hydrogen;

5 R is hydrogen; and

R is hydrogen or a group selected from methyl, ethyl, prapyl, i-
propyl, butyl, i-butyl, t-butyl, pentyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, -CHy(cyclopropyl), -CH;CHz2NMes,
-CH(CH;)CH,OH, -C(CH;),CHyOH, -CH,CH,OH,

10 -CH,CH,CHOH, 4-methylphenyl, 4-chlorophenyl,
4-trifluoromethylphenyl, 4-furophenyl, 4-methoxyphenyl,
3,4-diflusrophenyl, thien-2-yl, -CHy(imidazol-2-yl),
-CHy(imidazol-3-y1), isoxazolyl-3-yl, 6-oxo-1H-pryrdin-2-yl,
S5-methylisoxazol-3-yl, 1-methylpyrazol-4-yl,

5 -CHz(1-methylpyrazol-4-yl), 6-methoxypryridin-3-yl,
S-fluoropyridin-2-yl, pyrimidin-2-yl, and 1H-pyrazol-3-yl;

and, R? is methyl.

In a further particular class of compound of fornula (Ta) or (Ib)

(e (L
X X

IY \Y2 IY \Yz
LA M
R! s RI =
\X)\N R2 \\X N R2

20 (Ia) (Ib)
or a pharmaceutically acceptable salt thereof;
mis1;
'Y is CH and Y’ is N;

X is a linker group selected from -S(0);CHy-, -S(0)CH(CH:)- and -S(0),C(CH;)z-; and
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R is a group selected from methyl, isopropyl, cyclopropyl, eyclohexyl, -CH,CH,0QH,
-CHCHNC(O)CH;, ~-CHCONH,, phenyl, 4-fluarophenyl, 2-chlorophenyl, 2-
trifluoromethylphenyl, 2-methaxyphenyl, 2-methylphenyl, 4-acetamidophenyl, 4-
aminophenyl, pyridin-4-yl, pyridin-2-yl, 2-oxopyrolidin-3-yl,, thiazol-2-yl, 4-
methylthiazol-2-yl, and 3-methyl-1,3,4-thiadiazol-2-yl; or

—XR' is C(CH3),0H;
o AN
R19
= NN

R?is
l 18

|
RY R

wherein Al and A% are selected from CH ar N provided that at least ong of A’

or A%is CH;
R is hydrogen;
R is hydrogen; and
R" is hydragen or a group selected from methyl, ethyl, propyl, i-
propyl, butyl, i-butyl, t-butyl, pentyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, -CHy(cyclopropyl), -CHaCHaNMes,
-CH(CH;)CH,OH, -C(CH;3),CHaOH, -CHCHLOH,
-CH,CH,CH,0OH, phenyl, 4-methylphenyl, 4-chlarophenyl,
4-trifluoromethylphenyl, 4-flvrophenyl, 4-methoxyphenyl,
3,4-diflucrophenyl, thien-2-yl, -CHa(imidazol-2-yl),
-CHy(imidazol-3-yl), isoxazolyl-3-yl, 6-oxo-1H-pryrdin-2-yl,
S-methylisoxazol-3-yl, 1-methylpyrazol-4-yl,
-CHy(1-methylpyrazol-4-yl), 6-methoxypryridin-3-yl,
S-fluaoropyridin-2-yl, pyrimidin-2-yl, and 1H-pyrazol-3-yl;
and, R? is methyl.

In a further particular class of compound of formula (Ia) or (Ib)
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O @
N R N7 R
Ay A
R! J\ '?K R /(\ /)\
\X’ N R2 : \X N R2
(Ia) (Ib)
or a pharmaceutically acceptable salt thereof
mis I;
'Y is CH and Y2 is N;

Xis a linker group selecied from -S(0)CHz-, ~S(O)CH(CH;)- and -S(O),C({CHs )z, and
R’ is a group selected from methyl, isopropyl, cyclopropyl, cyclohexyl, -CH,CH,OH,
-CH;CHoNC(O)CH3, -CHCONH,, phenyl, 4-flucrophenyl, 2-chlorophenyl, 2-
trifluoromethylphenyl, 2-methoxyphenyl, 2-methylphenyl, 4-acetamidophenyl, 4-
aminophenyl, pyridin-4-yl, pyridin-2-yl, 2-oxopyrolidin-3-yl,, thiazol-2-yl, 4-
methylthiazol-2-yl, and 3-metlyl-1,3,4-thiadiazol-2-yl; or

—XR' is C(CH;),0H;

R? is
.
A N
19
R

= 'Tl [Tl/

R7 R®
wherein Al and A% are CH;

R is hydrogen;

R" is hydrogen; and

R" is hydrogen or a group selected from methyl, ethyl, propyl, i-
propyl, butyl, i-butyl, t-butyl, pentyl, cycloprapyl, cyclobutyl,
cyclopentyl, cyclohexyl, -CHy(cyclopropyl), -CH,CH;NMe,,
-CH(CH;)YCHZOH, -C(CH; ), CH,0OH, -CH,CH,OH,
-CHCHZCHZOH, phenyl, 4-methylphenyl, 4-chlorophenyl,
4-trifluaromethylphenyl, 4-flurophenyl, 4-methoxyphenyl,
3,4-diflucrophenyl, thien-2-yl, -CHa(imidazol-2-yl),

%”2/
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-CHy(imidazol-3-yl), isoxazalyl-3-yl, 6-ox0-1H-pryrdin-2-yl,

S-methylisoxazol-3-yl, 1-methylpyrazol-4-yl,

-CHy(1-methylpyrazol-4-yl), 6-methoxypryridin-3-yl,

S-fluoropyridin-2-y1, pyrimidin-2-yl, and 1H-pyrazol-3-yl;
and, R? is methyl,

In a further particular class of compound of formula (Ia) or (Ib)

[Oj 0

N e Rs [Nj\RS

B A
7

] |
R /k /)\ R\, )\
X7 N g X7 N N,

(1a) by

or a pharmaceutically acceptable salt thereof;

2

mis 1;
'Y is CH and Y2 is N;
X is a linker group szlected from -S(0),CHz-, -S(0):CH(CH;)- and -S(0)2C(CH;)z-; and

R’ is a group selected from methyl, -CH,CH,OH and phenyl; or

—XR' is C(CH;),0H;
R?is
q
h | SAP s
/U\ 19
e
R7 R'™
wherein A and A% are selected from CH or N provided that at least one of A’
or A® is CH;
R is hydrogen,;

R is hydrogen; and

RY is a group selzcted from methyl, ethyl, cyclopropyl,
-CH;CH;NMeé,, -CHaCH2OH, phenyl, 4-flurophenyl, and
4-methoxyphenyl;

and, R? is methyl.
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In a further particular class of compound of formula (Ia) or (Ib)

(. E l

N

1Y)§Y2
R! )\ Z R!
\X N R? \

(1a) (1b)
or a pharmaceutically acceptable salt thereof;
mis 1;
Y is CH and Y2 is N;
X is alinker group selected from -S(0),CHz-, -S(O),CH(CH3)- and -S(0),C(CH:)z-; and
R is a group selected from methyl, -CH,CH,OH and phenyl; or

—XR' is C(CH;),OH;
R%is
1
“ | P\\Az j\
19
. R
o
R7 R'™
wherein A and A% are CH;

'7 is hydrogen;
R'® is hydrogen; and
RY is a group selected from methyl, ethyl, cyclopropyl,
-CHzCH NMeé,, -CH,CHOH, phenyl, 4-flurophenyl, and
4-methoxyphenyl;
and, R® is methyl.

In a further particular class of compound of formula (Ta) or (Ib)



N

20

WO 2009/007750 PCT/GB2008/05054

68
@ O
NTR? N~ R’
1 Y N Y 2 1 Y N Y 2
L |
R! Z P! -
\X/ \N/ R2 \X/ \N/ R?
(Ia) (Ib)
or a pharmaceutically acceptable sali thercof;
mis 1;
'Y is CH and Y?is N;

X is a linker group -S(C);C(CHz);-; and
R is a group selected from methyl and phenyl; or
—XR' is -C(CH;),0H;

R? is
1
hES N
19
R

= ’Tj 'Tl/

R7 R®
wherein A! and A? are CH;

R" is hydrogen;

R is hydrogen; and

R is a -CH,CH,OH;
and, R? is methyl.

Another aspect of the invention provides a compound, or a combination of
compounds, selacted from any on2 of the Examples or a pharmaceutically acceptable zalt
thereof.

Another aspect of the invention provides a compound, or a comnbination of
compounds, selected from
3-athyl-1-[4-[4-[(3S)-3-mzthylmaorpholin-4-yI]-6-(methylsulfonylmethyDpyrimidin-2-
yl]phenyl]thiourea,
3-Cyclopropyl-1-[4-[4-[(3S)-3-methylmorpholin-4-y1]-6-

(methylsulfonylmethy)pyrimidin-2-yl]phenyl}thiourea,
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3-(4-luorophenyl)-1-[4-[4-[(3S)-3-methylmorpholin-4-yl1]-6-
(methylsulfonylmethyDpyrimidin-2-yl]phanyl]thiourea,
1-[4-[4-[(3S)-3-meihylmopholin-4-y1]-6-(methylsul fonylmethypyrimidin-2-ylphenyl]-
3-phenyl-thicurea,

3-(4-methoxyphenyl)-1-[4-[4-[(3S)-3-methylmorpholin-4-y1]-6-
(methylsulfonylmethyl)pyrimidin-2-yl]phenyl]thiourea,
3-cyelopropyl-1-[4-[4-[(38)-3-nethylmorphalin-4-y1]-6-(2-methylsulfonylpropan-2-
yDpyrimidin-2-yl]phenyl]jthicurea,
3-methyl-1-[4-[4-[(3S)-3-methylmaorpholin-4-yl]-6-(2-methylsul fonylpropan-2-
yDpyrimidin-2-yl]phenyljthiourea,
3-ethyl-1-[4-[4-[(3S)-3-mzthylmorpholin-4-y1]-6-(2-methylsul fonylpropan-2-ylpyrimidin-
2-ylJphenyljthiourea,

3-(2-hydroxyethyl)-1-[4-[4-[(3 S)~3-mcthylmm‘phcdin-d-yl]-6-(2-methylsulf-)nylpr.:qmn-2-
yDpyrimidin-2-yl]phenyl]thiourea,
3-Q2-dimethylaminoethyl)-1-[4-[4-[(3S)-3-methylmorpholin-4-y1]-6-(2-
methylsulfonylpropan-2-yl)pyrimidin-2-ylphenyl]thiourza,
1-[4-[4-[2-(Benzenesulfonypropan-2-y1}-6-[(3S)-3-methylmorpholin-4-yl]pyrimidin-2-
yl]phenyl]-3-methylthiourea,
1-[4-[4-[2-(benzenesulfonyl)propan-2-y1]-6-[(3S)-3-methylmorpholin-4-ylpyrimidin-2-
yllphenyl]-3-cyclopropylthiourea,

1-[4-[4-[2-(henzenesul fonypropan-2-y1]-6-[(3S)-3-methylmorpholin-4-y1 pyrimidin-2-
yl]phenyl]-3-ethylthiourea,
1-[4-[4-[2-(benzenesulfonypropan-2-y11-6-[(3S)-3-methylmorpholin-4-ylpyrimidin-2-
yl]phenyl]-3-(2-liydroxyethylthiourea,
3-(2-hydroxyethyl)-1-[4-[4-][2-(3-hydroxypropylsul fonyhpropan-2-y1]-6-[(3S)-3-
methylmorpholin-4-ylJpyrimidin-2-yl]phenyl]thicurea,
1-[4-[4-[2-(3-hydroxyprapylsulfonyDpropan-2-y1]-6-[(3S)-3-methylnorpholin-4-
yl]pyrimidin-2-yl]phenyl]-3-methylthiourea,
3-cyclapropyl-1-[4-[4-[2-(3-hydroxypropylsulfonyl)propan-2-y1]-6-[(3S)-3-
methylmarpholin-4-ylpyrimidin-2-yl)phenyl]thicurea,
3-ethyl-1-[4-[4-[2-(3-hydroxypropylsul fonyl)propan-2-yl]-6-[(3S)-3-methylmorpholin-4-

yllpyrimidin-2-yl]phenyl]thicurea,
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3-(2-hydroxyethyl)-1-[4-[4-2-hydroxypropan-2-y1)-6-[(3S)-3-methylmaorpholin-4-
ylIpyrimidin-2-yl]phenyl]thiourea,
1-[4-[4-(2-hydroxypropan-2-y1)-6-[(3S)-3-methylmorphalin-4-yl]pyrimidin-2-yl]phenyl]-
3-methylthicurea,
3-cyclopropyl-1-[4-[4-(2-hydroxypropan-2-yl)-6-[(35)-3-methylmorphalin-4-y1]pyrimidin-
2-yl]phenyl]thicurea, and
3-ethyl-1-[4-[4-(2-hydroxypropan-2-y1)-6-[(3S)-3-methylmorpholin-4-ylJpyrimidin-2-
yllphenyl]thiourea
or a pharmaceutically acceptable salt thereof.

The invention also provides processes for the preparation of a compound of
fornmla (I) or a pharmacentically acceptable salt thereof.

A compound of formula (), wherein X = -S(0),CR°R’-, may be prepared by
ozidising a compound of the formula (1), wherein X = SCR°R-, for example by using

Oxone® at room temperature in a mixed solvent system of water and ethanol

o) 0
el (3o,

N -
RS ONTOR? R NTR?
R® R’ RS R’
0 0]

A compound of formula (T), wherein R'X = R'TOCRER-, may be prepared by the
reaction of a compound of formula (T), wherein R'X = HOCRR'-, with a compound of
farmula (IT), wherein L' {5 a leaving group (such as halo, tasyl, mesyl etc.) optionally in
the presence of a suitable base such as tricthylamine and a solvent such as tetrahydrofioran

or N, N-dimethylformamide.
0 o)
R R,
¢ 3

Iy | . L
( HO“)( 'N"’Lpr R0 N/LR“

6 7 6 7

R® R R® R

0 "
A compound of formula (T), wherein R'X = R'R*NCROR-, may be prepared by the
reaction of a compound of formula (1), wherein R'X = HR'NCECR'-, with a compound of
formula (IT), wherein L' is a leaving group (such as hala, tosyl, mesyl etc.) optionally in

the presence of a suitable base such as triethylamine and a solvent such as tztvahydrofuran
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or N, N-dimethylformamide; or by the reaction of a compound of formula (I), wherein r'X

= HR*NCR®R-, with a compound of formula (IT) in the presence of o suitable raducing

agent such as NaCNBHs.

R [O}(R3>m
N

(I
A compound of formula (T), wherein X! = -S(0)CPER"., -SCRER-, -OCRR’-, -
PANCRER-, -S(OYCRPR’-, may ke prepared by the reaction of a compound of formula
(IV), wherein L' is a leaving group (such as halo, tosyl, mesyl ete.), with a compound of
formula (V) opticnally in the presence of a suitable base such as triethylamine and a

solvent such as tetraliydrofuran or N,N-dimethylformarmide.

o} 0
G G

R—X
V)

R® R’
(v) )

A compound of formula (I), wherein X = -SCRP’-, may be prepared by the

reaction of a compound of fornwula (IV), wherein L' is a leaving group (such as halo, tosyl,

mesyl ete.), with thiourea in a suitable solvent such as ethanol to generate a compound of
formula (VI) which is then subsequently reacted with a cormpound of formula (II) in the
presence of a suitable base such as sodinm hydeoxide and a solvent such as N, N-

dimethylformamide.

o} o} o}
[ }(R%m [ }(R% R’ [N}(R">m
SH N N (n
— 8 — — 8

HZN’L\NH P\f*w R\ﬁ*u i | Sy
L H.M S ~ -,’J\ 2 1.5 ~ ')\_.2
D g, i A i

NHR™ R R R
(IV) ) {n

A compound of formula (I), wherein X = -R*NC(0)-, may be prepared by the
reantion of a compound of formula (VI with an aming of formula R'R*NH following the
suitable activation of the carboxylic acid by methods known in the literature such as the

use of a coupling agent such as HATU or the conversion to an acyl chlaride.
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A compaund of formula (1), wherzin X = -S(0);CRR’-, may be preparad by the
sequential reaction of a compound of formula (1), wherein X = -S(0),CH;-, with a
compound of formula (VIID) followed by reaction with a compound of formula (IX),
wherein L is a leaving group (such as halo, tosyl, mesyl &¢.), in the presence of a suitable
baze such as sodium hydride or potassium fers-butoxide in a suitable solvent such as

tetrahydrofuran or N, N-dimethylformaniide.
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A compound of formula (1), wherein R'X = HOCRR"-, may be prepared by the
reaction of a conmpound of formula (X), with suitable organometallic reagents of fomula
(XT) and formula (XIT) such as the grignard reagent in a suitable solvent, Where RS and R
are different then it may be possible to use techniques known in the literature such the
conversion of a compound of formula (X) to the Weinreb amide and reaction with an
organometallic reagent of formula (XI) and then reaction with an organometallic reagent of

formula (XIT) in a subsequent step.

R&-M E:} R E:}(Rs)m

R® R’

A compound of formula (I) may be prepared from a compound of fornula (XTH),
wherein L* is a leaving group (such as hala, tosyl, mesyl, -SMe, -S(0);Ma etc.), with a
suitable arganometallic reagent (such as the boronic acid R*B(QH); or the baronic ester
R’B(OR); efc.) in the presence of a suitable metal catalyst (sush as palladiun’n or Copper) in
a suitable solvent such as 1,4-dioxane, Alteratively where R? connects to (he pyrimidine

ring through a nitrogen, oxygen or sulplwr atom a compound of fornla (I) may be
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. 2. .
prepared from a compound of formula (XTI, wherein L i3 a leaving zroup (such as hale,
tosyl, mesyl, -SMe, -S(0),Me etc.), by reaction with the required amine, alcolol or thiol in
the presence of a suitable base such as potassivm carbonate in a suitable solvent such as

N, N-dimethylformamide.
0 )
R (R
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It will bie appreciated that a compound of formula (XII) may be transformed into
another compound of fornwla (XIIT) by tzchniques such as oxidation, alkylation, reductive
amination ete., either listed above or otherwise known in the literature.

A cormpound of formula (XIIT), wherzin X' = -§(0);,CR®R’-, -SCRR’-, -OCPOR-,
-R™NCROR-, -S(OYCESR’-, may be prepared by the reaction of a compound of farmula
(XIV), wherzin L' iz a leaving group (such as halo, tosyl, mesyl ete.), with a compound of
formula (V) optionally in the presence of a suitable base such as triethylamine and a -

solvent such as tetrahydrofuran or N, N-dimethylformamide.
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A compound of formula (XIIT), wherein X = -SCRPR-, may be prepared by the
reaction of a compound of formula (XIV), wherein L' is a leaving group (such as hala,
tosyl, mesyl ete.), with thicurea in a suitable solvent such as ethanol to generate a
compound of formula (XV) which is then subsequently reacted with a compound of
formula (I1) in the presence of a suitable base auch as sodium hydroxide and a solvent such

as N,N-dimethylformamide.
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A compound of farmula (XIIT), wherein X = -R*NC(0)-, may be prepared by the
reaction of a compound of formula (XVI) with an amine of formula R'R*NH fallowing the
suitable aciivaiion of the carboxylic acid by methads known in the litzrature such as the

use of a coupling agent such as HATU or the conversion to an acyl chloride.

O xm

A compound of formula (XIII), wherein X = -S(0),CRER-, may be prepared by the
sequential reaction of a compound of formula (XIIT), wherein X = -S(0);CHz-, with a
compound of forraula (VIIT) followed by reaction with a compound of formula (1X),
wherein L' is a leaving group (such as halo, tosyl, mesyl ete.), in the presence of a suitable
hase such as sodium hydride or potassium f2rs-butoxide in a suitable salvent such as

tetrahydrofuran or N, N-dimethylformanide.
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A compound of farmula (XII), wherein R'X = HOCR®R'-, may be prepared by the
reaction of a compound of formula (XVII), with suitable organometallic reagents of
fomula (XI) and formula (XIT) such as the grignard reagent in a suitable solvent. Where RS
and R are different then it may be passible to use techniques known in the literature such
the conversion of a compound of formula (XVII) to the Weinreb amide and reaction with
an organometallic reagent of formula (XT) and then reaction with an organometallic
reagent of formula (XII) in a subsequent step .
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A compound of formula (IV) may be prepared from a compound of formula (XIV),
wherein L2 iz a leaving group (such as hala, tosyl, mesyl, -SMe, -S(0);Me ete.) and L'isa
leaving zroup (such as halo, 0syl, mesyl ¢lc.), with a snitable organometallic reagent (such
as the boronic acid RPB(OH); or the borenic ester RB(OR); ele.) in the presence of a
suitable metal catalyst (such as palladium or copper) in a suitable solvent such as 1,4-
dioxane. Alternatively where R* connects to the pyrimidine ring through a nitrogen,
oxygen or sulplmr atom a compound of formula (TV) may be prepared fiom a compound of
formula (XIV), wherein L? is a leaving group (such as halo, tosyl, mesyl, -SMe, -S(0):Me
elc.), by reaction with the required amine, alcohol or thiol in the presence of a suitable base

such as potassium carbonaie in a suitable solvent such as N, N-Jimztlylformamide.

A compound of formula (X) may be prepared front a compound of formula (XVII),
wherein L2 is a leaving group (such as halo, tosyl, mesyl, -SMe, -S(0);Me etc.) and R is a
hydrogen or C. allzyl group, with a suvitable organometallic reagent (such as the boronic
acid RZB(OH); or the horonic ester RZB(OR); ¢fc.) in the presence of a suitable metal
catalyst (such as palladium or copper) in a suitable solvent such as 1,4-dioxane.
Alteratively where R? comnects o the pyrimidine ring thraugh a nitrogen, oxygen ‘:'1.'
sulplwr atom a compound of formula (X) may be preparved from a compound of formula
(XVID), wherein L? is a leaving group (such as halo, tosyl, mesyl, -SMe, -S(0),Me éte.), by
reaction wiih the required amine, alcohol or thiol in the presence of a suitable base such as

potassium carbonate in a suitable solvent such as N, N-dimethylformamide.
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A cornpound of formula (XVII) may be prepared from a compound of forniula
(XIX), wherein L? is a leaving group (such az halo, tosyl, mesyl, -SMe, -S(0);:Me etc.),

with a suitable organometallic reagent (such as the boronic acid R*B(OH); or the baronic
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ester RZB(OR); ete.) in the presence of a suitable metal catalyst (such as palladinm or
copper) in a suitable solvent such as 1,4-dioxane. Alternatively where R? connects to the
pyrimidine ring through a niirogen, oxygen or sulphur atom a compound of formula
(XV]II) may be prepared from a compound of formula (XIX), whereia L?is a leaving
aroup (such as halo, tosyl, mesyl, -SMe, -S(0);Me ete.), by reaction with the required
amine, alcohol or thiol in the presence of a svitable base such as potassium carbonate in a

suitable solvent such as N, N-dimethylformamide.
o)
[ F#, [ F0,
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(XIX) (RVIN)
A compound of formula (XX) may be prepared from a compound of formula
(XXI), wherein L? is a leaving group (such as halo, tosyl, mesyl, -SMe, -S(0);Me etc.),

with a suitable organometallic reagent (such as the boronic acid P?B(OH), or the baranic

,.

ester RZB(OR); etz.) in the presence of a suitable metal catalyst (such as palladium or
capper) in a suitable solvent such as 1,4-dioxane. Altematively where R? comects to the
pyrimidine ring through a nitrogen, oxyzen or sulphur atom a compound of fmmula (XX)

may be prepared fiom a compound of formula (XXI), wherein L? i3 a leaving group (such

as halo, tosyl, mesyl, -SMsz, -S(0);Me ¢tc.), by reaction with the required amine, alcohal or

thiol in the presence of a suitable base such as potassium carbonate in a suitable salvent

such as N N-dimethylformamide.
0
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(1) (<R)
A compound of formula (T), wherein L' is a leaving group (such as halo, tosyl,
mesyl e.tc.), may be prepared by the reaction of & compound of formula (XXIT) with a
compound of fornula (XXIIT) optionally in the presence of a suitable base such as

triethylamine inn a suitable solvent such as N, N-dimethylformamide.
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It will be appreciatzd that a compound of fornmula (XXII) may be fransformed into
another compound of formula (XXII) by teclmiques such as oxidation, allzylation,
reductive amination ete., either listed above or otherwise known in the literature.

A compound of formula (IV), wherein L' is a leaving group (such as halo, tosyl,

i

mesyl &tc.), may be prepared by the reaction of a compound of formula (XXIV) with a
conpound of formula (XXTIT) optionally in the presence of a suitable base such as

triethylamine in a suitable solvent such as N, N-dimethylformaniide.
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10 A compound of formula (X), wherein L' is a leaving group (such as hala, tosyl,
mesyl ete.) and P is a hydrogen or a Cy alkyl group, may be preparad by the reaction of a
compound of formula (XXV) with a componnd of formula (XXIII) optionally in the
presence of a suitable base such as triethylaming in a snitablz solvent such as N,N-

dimethylformamide.
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A compound of formula (XVII), wherain L' is a leaving gronp (such as halo, tosyl,
mesyl ete.), may be prepared by the reaction of a componnd of formula (XXVI) with a
compound of formula (XXIII) optienally in the presence of a suitable base such as

tricthylamine in a suitable solvent such as N, N-dimethylformamide.
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A compound of formula (XX), wherein L'is a leaving group (such as halo, tasyl,
mesyl ete.) and L2 is a leaving group (such as halo, tosyl, mesyl, -SMe, -S(Q);Me etc.),
may be prepared by the reaction of a compound of formula (XXVIT) with a compound of

formula (XXIII) optionally in the presence of a suitable base such as triethylamine in a

suitable solvent such as N, N-dimethylformarnide.
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A cornpound of formula (XIIT), wherein L' is a leaving group (such as halo, tosyl,
mesyl ete.) and L2 is a leaving group (such as hals, tosyl, mesyl, -SMe, -S(0);Me etc.),
may be prepared by the reaction of a compownd of formula (XXVIID) with a compound of
formula (XXIIT) optionally in the presence of a suitable bage such as triethylamine in a

suitable solvent such as N, N-dimethyl formamide.
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It will be appreciated that a compound of farmula (XIIT) may be transformed into
another compound of formula (XIIT) by techmiques such as oxidation, allcylation, reductive
amination etc., either listed above or otherwise known in the literature,

A compound of formula (XIV), wherein L' is a leaving group (such as halo, tsyl,
mesyl atc.) and L is a leaving group (such as halo, tosyl, mesyl, -SMe, -S(0):Me ete.),
may be prepared by the reaction of a compound of formula (XXIX) with a componund of
formula (XXIIT) optionally in the presence of a suitable base such as trigthylaniine in a

suitable solvent such as N, N-dimethylformamide.
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A compaound of formula (XVID), wherein L is a leaving group (such as hals, tasyl,
mesyl ete.) and L is a leaving group (such as hala, tosyl, mesyl, -SMe, -S(0):Me tc.) and
R is a hiydroagen or a Cyy allyl group, may be prepared by the reaction of a compound of
formula (XXX) with a compound of formula (XXIIT) aptionally in the presence of a

suitable base such as triethylamine in a suitable solvent such as N, N-dimethylformamide.
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A compound of formula (XIX), wherein L' is a leaving group (such az halo, tasyl,
mesyl ete.) and L? iz a lzaving group (such as halo, tosyl, mesyl, -SMa, -S(0);Mz ete.),
may be prepared by the reaction of a compound of formula (XXXI) with a compound of
formula (XXIH) optionally in the presence of a suitable base such as triethylamine in a

suitable solvent such as N, N-dimethylformamide,
o}
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A compound of formula (XXT), wherein L' is a leaving group (such as hala, tosyl,
mesyl etz.) and L* is a leaving group (such as halo, tosyl, mesyl, -SMe, -S(0):Me ets.),
may be prepared by the rzaction of a compound of fornmila (XNXIT) with a comgpound of
formula (XXT) optionally in the presance of a suitable base such as tricthylamine in a

suitable solvent such as N, N-dimethylformamide.
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A compound of fsrmula (1), wherein R'X = HoNCH;-, may be prepared from a
compound of formula (XVIIT) by a reduction such as hydrogenation with hydrogen gas and

a suitable catalyst such as Palladium on carbon in a suitable solvent such as ethanal.
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A compound of Fornmla (1), wherein R'X = H;NC(0)-, may be prepared from a

compound of fornula (XVIIT) by hydrolysis with, for example, sadinm hydroxide in a

suitable solvent such as a water ethanol mix.
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(XVIIL)
A compound of formula (), wherein P'X =H,NCRR-, may be prepared from a

compound of formula (XVIID) by reaction with organometallic reagents (XTI) and (XII).
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A compound of formula (XIIT), wherein R'X = H;NCH;-, may be prepared from a

compound of formula (XIX) by a reduction such as hydrogenation with hydrogen gas and a

suitable catalyst such as Palladium o carbon in a suitable solvent such as ethanol
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A compound of formula (XIIT), whersin R'X = H.NC(Q)-, may be prepared from a
compound of formula (XIX) by hydrolysis with, for example, sodinm hydroxide in a

suitable solvent such as a watzr ethanol mix,
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A compound of formula (XIIT), wherein R'X = HNCRR-, may be prepared from
a compound of formula (XIX) by reaction with organometallic reagents (XI) and (XII).
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It will be appreciated that the P2 group may be introduced at any stage initially as a
carbocyclic or heterocyclic amine (optionally with the nitrogen protected, such protecting
groups include but are not limited o nitro, tzr-butoxy carbamate eic.) which can be
trapsformed at a subsequent staze iu the syathesis (after appropriate deprotection) to a
thiourea by either direat reaction with a isothiocyanate (or otherwise activated group) or by
activation of the amine (such as with thiophosgene or 1,1°-thiocarbonyldiimidazole) and
subsequent reaction with an appropriate amine, or other methods of forming a thisurea
known in the literature.

It will be appreciated that cartain of the various ring substituents in the compounds
of the present invention may be introduced by standard aromatic substitution reactions or
genzrated by conventional functional group modifications zithar prior to or immediataly
following the proc mentioned above, and as such are included in the process aspect of

the mvention, For example compounds of formula (I) my be converted into further
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compounds of formula (I) by standard aromalic substitution reactions or by conventional
functional group modifications. Such reactions and modifications include, for exaniple,
introduction of a substituent by nieans of an aromatic substitution reaction, reduction o
substituents, allzylation of substituents and oxidation of substituents. The reagents and
reaction conditions for such procedures are well kmaowin in the chemical art. Particular
examples of aromatic substitution reactions include the introductiom of a nitro gronp using
concentrated nifric acid, the introduction of an acyl group vsing, for example, an acyl
halide and Lewis acid (such as aluminium trichlovide) under Friedel Crafts conditions; the
introduction of an allzyl group using an alk:yl halide and Lewis acid (such as aluminium
trichloride) under Friedel Crafis conditions; and the introduction of a halogen group.
Particular examples of modifications include the reduction of a nitro group to an amino
aroup by for example, catalytic hydrogenation with a nickel catalyst or treatraent with iron
in the prezence of hydrochloric acid with heating; oxidation of alkylthio to allzylsulfinyl or
alkylsulfonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and snitable methods for protection are Imown to those
skilled in the art. Conventional protecting groups may bz used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John
Wiley and Sons, 1991). Thus, if reactants include groups such as amine, carboxy or
hydroxy it may be desirable to protect the group in some of the reactions mentioned herein,

A suitable protecting group for an aming or allzylaming group is, for example, an
acyl group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for
example a methoxycarbonyl, ethoxycarbonyl or fert-butoxycarbonyl group, an
arylmethoxycarbonyl group, for example benzyloxycarbonyl, or an arayl gronp, for
example benzoyl. The deprotection conditions for the above protecting groups necessarily
vary with the ¢hoice of protecting group. Thus, for example, an acyl group such as an
allzanoyl or alloxycarbonyl group or an aroyl group may be removed for example, by
hydrolysis with a suitable base such as an alkali metal hydroxide, for example lithium or
sodium hydroxide. Alternatively an acyl group such as a ferf-butoxycarbonyl gronp may be
removed, for example, by treatment with a suitable acid as hydrochloric, sulfuriz or

phosphoric acid or triflusroacetic acid and an arylmethoxycarbonyl group such as ¢
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benzyloxycarbonyl group may be remaved, for example, by hydrogenation over a catalyst
such as palladium-on-carbon, or by freatment with a Lewis acid for example boron
tris(trifluoroacetate). A suilable aliernative protecting group for a primary aming group 1s,
for example, a phthaloyl gronp which may be removed by treatment with an alkylamine,
for example dimethylamiaopropylamine, or with hydrazine.

A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzayl, or an
arylmethiyl group, for example benzyl. The deprotection conditions for the above
protecting groups will necessarily vary with the choice of protecting group. Thus, for
example, an acyl group such a3 an alkanoyl or an aroyl group may be remaved, for
example, by hydrolysis with a suitable base such as an all:ali metal hydroxide, for example
lithium or sodium hydroxide. Alternatively an arylmethyl group such as a benzyl group
may be removed, for example, by hydrogenation over a catalyst such as
palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying
group, for example a methyl or an ethyl group which may be remaved, for example, by
hydrolysis with a base sush as sodivm hydroxide, or for example a fer-butyl group which
may be remaved, for example, by treatment with an acid, for example an organic acid such
a3 triflucroacetic acid, or for exaniplz a benzyl @roup which may be rernoved, for example,
by hydrogenation over a catalyst such as palladivm-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis
using conventional techniques well known in the chemical art.

Many of the intermediates defined herein are novel and these are provided as a
further feature of the invention.

Biological Assays

The following assays can be used 1o measure the effects of the compounds of the
present invention a3 mTOR Linase inhibitors, as PI3 Linase inhibitors, as inhibitors in vitro
of the activation of PI3 Linase signalling pathways and as inlabitors in vitro of the

proliferation of MDA-MB-468 human breast adenocarcinoma cells.
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(a)(i) InVitro mTOR Kinase Assay
The assay used AlphaScreen techiology (Gray ef al., Analytical Biochemistry,

2003, 313: 234-245) 1o det2rmine the ability of test compaounds (o inhibit phosphorylation
by recombinant mTOR.

A C-terminal truncatiom of mTOR. encompassing amino acid residues 1362 to 2549
of mTOR (EMBL Accession No. L34075) was stably expressed as a FLAG-tagged fusion
in HEK293 cells as described by Vilella-Bach ¢/ o/., Journal of Biochemistry, 1999, 274,
4266-4272. The HER223 FLAG-tagged mTOR (1362-2349) stable cell line was routinely
maintained at 37°C with 5% COz up to a confluency of 70-90% in Dulbeceo's modified
Eagle's growth medivm (DMEM; Invirogen Limited, Paisley, UK Catalogue No. 41966-
029) containing 10% heat-inactivated foetal calf serm (FCS; Sigma, Poole, Dorset, UK,
Catalogue No. F0392), 1% L-glutamine (Gibeo, Catalogue No. 25030-024) and 2 mg/ml
Genetichi (G418 sulfate; lnvitrogen Limitad, UK Catalogue No. 10131-027). Following
expression in the mammalian HEK293 cell line, expressed protein was purified using the
FLAG epitope tag using standard purification techniques.

Test compouwnds were prepared as 10 mM stock: solutions in DMSO and dilutzd
inio water as required (0 give a range of final assay concentrations. Aliquots (2 pl) of each
compound dilution were placed into a well of a Greiner 384-well low volume (LV) white
polystyrene plate (Greiner Bin-one). A 30 pl mixture of recombinant purified mTOR
enzyme, 1 pM biotinylated peptide substrate (Biotin-Alx-Lys-Lys-Ala-Asn-Gln-Val-Phe-
Leu-Gly-Phe-Thr-Tyr-Val-Ala-Pro-Ser-Val-Leu-Glu-Ser-Val-Lys-Glu-NHz; Bachem UK
Lid), ATP (20 uM) and a buffer solution [comprising Tris-HC1 pH7.4 buffer (50 mM),

GTA (0.1 mM), bovine serum albumin (0.5 mg/mL), DTT (1.25 mM) and manganese
chloride (10 mM)] was agitated at room temperaturs for 90 minutzs.

Control wells that pludde a maxinum signal corresponding to maximum enzyme
activity were created by nsing 5% DMSQ instead of test compound. Control wells that
produced a minimum signal corresponding to fully inhibited encyme were created by
adding EDTA (83 mM) instead of test compound. These assay solutions were incubated
for 2 hours at room temperature. |

Each reaction was stopped by the addition of 10 pd of a mizture of EDTA (50 mM),
bovine serwm albumin (BSA; 0.5 mg/mL) and Tris-HCI pH7 4 buffer (50 mM) containing
P70 S6 Kinase (T389) 1AS5 Monoclonal Aniibody (Cell Signalling Technology, Catalogue
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No. 9206B) and AlphaScreen Streplavidin donor and Protein A acceptor beads (200 ng;
Perkin Elmer, Catalogue No. 67600028 and 6760137R respectively) werz added and the
assay plates were lefl for about 20 howrs at room temparaturs in the darkz. The resultant
signals arising from laser light excitation at 6S0 nm were read using a Packard Envision
instrument.

Phosphorylated biotinylated peptide is formed in it as a result of mTOR mediated
phosphorylation. The phosphorylated biotinylated peptide that i3 associated with
AlphaScreen Streptavidin donor beads forms a complex with the p70 SA Kinase (T389)
1A5 Monoclonal Antibody that is associated with Alphascreen Protein A acceptor beads.
Upon laser light excitation at 680 nim, the donor bead @ accepton bead complex produces a
signal that can be measured. Accordingly, the presence of mTOR Linase activity results in
an assay signal. In the presence of an mTOR kinase inhibitor, signal strength is reduced.

mTOR enzyme inhibition for a given test compound was expressed as an 1Csg
value.

(2)(ii)_In Vitre mTOR Kinase Assay (Echo)

The assay used AlphaScreen technology (Gray ef ol., Analytical Biochemistry,
2003, 313: 234-245) to determine the ability of test compounds (o inhibit phosphorylation
by recombinant mTOR.

A C-terminal truncation of mTOR encompassing amino acid residues 1362 to 2549
of mTOR (EMBL Accession No. L34075) was stably expressed as a FLAG-tagged fusion
in HEK293 cells as described by Vilella-Bach ef o/., Journal of Biochemistry, 1999, 374,
4266-4272. The HER293 FLAG-tagzed mTOR (1362-2549) stable cell line was routinely
maintained at 37°C with 5% CO; up o a confluency of 70-90% in Dulbecca's modified
Eagle's growth medium (DMEM; Invitrogen Limited, Paisley, TIK Catalogue No. 41966-
029) containing 10% heat-inactivated foetal calf semm (FCS; Sigma, Poole, Darset, UK,
Catalogue No, F0392), 1% L-glutamine (Gibeo, Catalogne No. 25030-024) and 2 mg/ml
Gengticin (G418 sulfate; Invitrogen Limited, UK Catalogue No. 10131-027). Following
expression in the manmmalian HEK293 cell line, expressed protein was purified using the
FLAG epitope tag using standard purification techniques.

Test compounds were prepared as 10 mM stock solutions in DMSO and diluted in
into waterDMSO as required o give a range of final assay concentrations. Aliquats

(120012 p) of each compound dilution were acoustically dispensedplaced using a Labeyte



L

20

30

WO 2009/007750 PCT/GB2008/050548 N 647
86 ’\

Echo 550 into a well of a Greiner 384-well low volume (LV) white polystyrene plate
(Greiner Bio-one). A 1230 pl mixiure of recombinant purified mTOR enzyme, 1 utM
biotinylated peptide substrate (Biotin-Alx-Lys-Lys-Ala-Asn-Gln-Val-Phe-Leu-Gly-Phe-
The-Tyr-Val-Ala-Pro-Ser-Val-Leu-Glu-Ser-Val-Lys-Glu-NHy; Bachem TTK Lid), ATP (20
M) and a buffzr solution [eomprising Tris-HC1 pH7.4 buffer (50 mM), EGTA (0.1 mM),
bovine serum albumin (0.5 mg/mL), DTT (1.25 mM) and manganese chloride (10 mM)]
was incubated at room temperature for 12090 minutes.

Control wells that produced a maximum signal corresponding to maximum enzyme
activity were created by using 1005% DMSOQ instead of test compound. Control wells that
produced a minimum signal corresponding to {ully inhibited enzyme were created by
adding LY294002EDTA (100uMS83 mM) compound. These azsay solutions were
incubated for 2 hours at room temperature.

Each reaction was stoppzd by the addition of 510 pl of a mixture of EDTA (50
mM), bovine serum alburain (BSA; 0.5 mz/mL) and Tris-HC1 pH7.4 buffer (50 mM)
containing
P70 S6 Kinasz (T389) LAS Monoclonal Aniibody (Cell Signalling Technology, Catalogue
No. 9206B) and AlphaScreen Streptavidin donor and Protein A acceptor beads (200 ng;
Perlrin Elmer, Catalogue No, 67600021 and 67601371 respectively) were added and the

assay plates were left overnight at room temperature in the dark. The resultant signals
arising from laser light excitation at 680 nm were read vsing a Pacl:ard Envision
instrument,

Phosphorylated biotinylated peptide is formed in siti as a result of mTOR mediated
phosphorylation. The phospharylated biotinylatzd peptide that i3 associated with
AlphaScreen Streptavidin donar beads forms a complex with the p70 S6 Kinase (T389)
1AS Monoclonal Antibody that is associated with Alphascreen Protein A aceaptor beads,
Upon laser light excitation at 680 nm, the donor bead : acceptor bead complex produces a
signal that can be measured. Accordingly, the presence of mTOR. kinase activity resulfs in
an assay signal. In the presence of an mTOR kinase inhibitor, signal strength is reduced.

mTOR enzyme inhibition for a given test compound was expressed as an 1C50 value,
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(b)(D) In Vitro PI3K Enzyme Assay
The assay used AlphaScreen technology (Gray 2 al., Analytical Biochemistry,

2003, 313: 234-243) 1o detzrmine the ability of test compowids to inhibit phosphorylation
by recombinant Type I PI3K enzymes of the lipid PI(4,5)P2.

DNA fragments encoding human PI3K catalytic and regulatory subunits were
isolated from ¢cDNA libraries using standard molecular biology and PCR cloning
techniques. The sclected DNA fragments were used to generals baculovirus expression
vectors, In particular, full length DMNA of each of the p110c, p110f and p1105 Type Ia
human PI3K p110 isoforms (EMBL Accession Nos. HSU79143, 867334, Y10055 for p110
o, p110[ and pl1105 respectively) werz sub-cloned into a pDEST10 vector (Invitrogen
Limited, Fountain Drive, Paisley, UK). The vector is a Gateway-adapted version of
Fasthacl containing a 6-His epitope tag. A auncated form of Type Ib human PI3K pl 10y
isaform corresponding to anino acid residues 144-1102 (EMBL Accession No. XS336A)
and the full length human pS5ce regulatory subunit (EMBL Accession No. HSP13KIN)
were also sub-cloned into pFasiBacl vector containing a 6-His epitope tag  The Type Ia
p110 constructs were co-expressed with the p8Sa regulatory subunit. Following
expression in the baculovirus sysiem using standard baculovirus expression techiiques,
expressed proteins were purified using the His epitops tag using standard purification
techniques.

DNA corresponding to aming acids 263 o 380 of human general receptor for
pliosphoinositides (Grpl) PH domain was isolated from a cDNA library using standard
molecular biology and PCR cloning techuiques. The resultant DNA fragment was sub-
cloned into a pGEX 4TI E. coli expression vector containing a GST epitope tag
(Amersham Pharmacia Biotech, Rainham, Essex, UK) az deseribed by Gray 2 7/,
Analytical Biochemisiry, 2003, 313: 234-245). The GST-tagged Grpl PH domain was

- expressed and purified using standard techniques.

Test componnds were preparad as 10 mM stock solutions in DMSO and diluted
into water as required Lo give a range of final assay concentrations, Aliquats (2 pl) of each
compound dilution were placed into a well of a Greinar 3$4-well low volume (LV) white
polystyrene plate (Greiner Rio-one, Brunel Way, Stonehouse, Gloucestershire, UK
Catalogue No. 784073). A mixiure of each selected recombinant purified PI3K enzyme
(15 ng), DIiCS-PI(4,5)P2 substrate (40 pM; Cell Siznals Inc., Kinnear Road, Columbus,

%
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USA, Catalogue No. 201), adenosing triphosphate (ATP; 4 pM) and a buffer solution
[comprising Tris-HCI pH7.6 buffer (40 mM, 10 pl)y, 3-[(3-

cholamidopropy ldimethylanmionio]- 1-propanesul fonate (CHAPS; 0.04%5), dithiothreitol
(DTT; 2 M) and magnesivm chloride (10 mM)] was agitated at room temperature for 20
minutes.

Control wells that produced a minimum signal corresponding to maximum eénzyme
aclivity were created by using 5% DMSO instead of test compound. Control wells that
produced a maximum signal corresponding to fully inhibited enzyme were created by
adding wortmannin (6 pM; Calhiochem / Mercl: Bioscience, Padge Road, Beeston,
Nottinghaia, UK, Catalogue No, 631675) insiead of test compound  Thase assay solutions
were also agitated for 20 minutes at room temperature.

Each reaction was stopped by the addition of 10l of a mixture of EDTA (100
mM), bovine serum albumin (BSA, 0.045 %) and Tris-HC1 pH7.6 buffer (40 mM).

Biotinylated-DiCS-P1(3,4,5)F3 (50 uM; Cell Signals Inc., Catalogue No. 107),
recombinant purified GST-Gipl PH protein (2.5 nM) and AlphaScreen Anti-GST denor
and acceptor beads (100 ng; Paclkard Bioscience Limited, Station Road, Pangbourne,
Berkshire, UK, Catalague No. 6760603M) were added and the assay plates were left for
about 5 to |
20 hours at room temperaturs in the Jark, The rzsultant signals arising from laser light
excitation at 680 nm were read using a Packard AlphaQuest instrument,

PI(3,4,5)P3 is formed in situ as a result of PI3K mediated phosphorylation of
PI(4,5)P2. The GST-Grpl PH domain protein thai is associaied with AlphaScreen
Anti-GST donor beads forms a complex with the biotinylated PI(3,4,5)P3 that is associated
with Alphascresn Streptavidn acceptor bzads. The enymatically-produced PI(3,4,5)P3
competes with bistinylated PI1(3,4,5)P3 for binding to the PH domain protein. Upon laser
light excitation at 680 nm, the donor bead : acceptor bead complex produces a signal that
can be measured. Accordingly, PI3K enzme activity to form PI(3,4,5)P3 and subsequent
competition with biotinylated PI(3,4,5)P3 results in a reduced signal. In the presence of a
PI3K enzyme inhibitor, signal strength is recovered.

PI3K enzyme inhibition for a given test compound was expressed as an 1C5q value,
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(b)(ii) InVisre PI3K Enzyme Assay (Echo)

2003, 313: 234-245) (o dztermine the ability of test compounds o inhibit phosphorylation
by recombinant Type I PI3K enzymes of the lipid PI1(4,5)P2.

DNA fragments encoding hunian PI3K catalytic and regulatory subunits were
isolated from cDNA libraries using standard molecular biology and PCR cloning
techniques. The selecied DNA fragmenis were used to generate baculovirus expression
vectors. In particular, full length DNA of each of the p110c, pi1O] and p110s5 Type Ia
human PI3K p110 isoforms (EMBL Accession Nos. HSU79143, S67334, Y10055 for p110
ct, pL1OR and pl104 respectively) were sub-cloned into a pDEST10 vector (Invitrogen
Limited, Fountain Drive, Paisley, UK). The vector is a Gateway-adapted version of
Fastbacl containing a 6-His epitope tag. A truncated form of Type Ib human PI3K p110y
isoform corresponding to amino acid residues 144-1102 (EMBL Accession No. XS336A)
and the full length human p85a regulatory subunit (EMBL Accession No. HSP13KIN)
were also sub-cloned into pFastBacl vector containing a 6-His epitope tag. The Typ:z Ia
110 constructs wers co-expressaed with the pSSau regulatory subunit. Following
expression in the baculovirus system using standard baculovins expression techniques,
expressed proteins were purified nsing the His epitope tag using standard purification
techniques.

DNA corresponding to amine acids 263 (0 380 of human geaeral receptor for
phosphoinositides (Grpl)'PH Jomain was isolated from a cDNA librsuy nsing standard
molecular biology and PCR cloning techniques. The resultant DNA fragment was sub-
cloned into a pGEX AT1 E. coli expression vector confaining a GST epitope tag
(Amazrsham Pharmacia Biotech, Rainhaim, Essex, UK) as deseribed by Gray ef al.,

Analytical Biochemisiry, 2003, 313: 234-245). The GST-tagged Grpl PH domain was

expressed and purified using standard techniques.

Test compounds ware prapared as 10 mM stock solutions in DMSO and diluted in
DMSQ (o waleras required o give a range of final assay concentrations. Aliquots (120n12
ul) of each compound dilution were acoustically dispens=d using a Labeyte Echo 550
placed into a well of a Greiner 384-well low volume (LV) white polystyrene plate (Greiner
Bic-one, Brunel Way, Stonchouse, Gloucestershire, UK Catalogus No. 7S4075). A

mizxfure of each selected recombinant purified PI3K enzyme (15 ng), DiCS-PI(4,5)P2
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substrate (40 pM; Cell Signals Inc., Kimear Poad, Columbus, USA, Catalogne No. 901),
adenosinz triphosphate (ATP; 4 M) and a buffer solution [comprising Tris-HCI pH7.6
buffer (40 mM, 10 pl), 3-[(3-cholamidepropyl)dimethylammonio]-1-propanesulfonate
(CHAPS; 0.04%, dithiothreitol (DTT; 2 mM) and magnesium chloride (10 mM)] was
agitatedincubated at room temperaturs for 20 mimtes.

Conirol wells that produced a minimuim signal corresponding (o maximum enzyme
activity were created by using 1003% DMSO instead of test compound. Control wells that
produced a maxinmum signal corresponding to fully inhibited enzyme were created by
adding Wwortmamnin (6 pM; Calbiochem / Merck Bioscience, Padge Road, Beeston,
Nottinglan, UK, Catalogue Mo. 681673) instead of test compound. These assay solutions
werz also incubatedagiiated for 20 minutes at room temperature.

Each reaction was stopped by the addition of 10 10pl of a mixture of EDTA (100
mM), bovine serum albumin (BSA, 0.045 %) and Tris-HCl pH7.6 buffer (40 mM).

Biotinylated-DiCS-PI(3,4,5)P3 (50 nM; Cell Signals Inc., Catalogue No. 107),
recombinant purified GST-Grpl PH prolein (2.5 tM) and AlphaScreen Anti-GST donor
and acceptor beads (100 ng; Paclaard Bioscience Limited, Station Road, Pangboumne,
Berkshire, UK, Catalogue No. 6760603M) were added and the assay plates were left for
about 5 o overnight
20 hours at room temperature in the darl;, The resultant signals arising from lasar light
excitation at 6S0 mn were read using a Paclzard AlphaQuest instrument.

PI(3,4,5)P3 is formed in sitw as a result of PI3K mediated phasphorylation of
PI(4,5)P2. The GST-Grpl PH domain proiein that is ciated with AlphaScreen
Anti-GST donor beads forms a complex with the biotinylated PI(3,4,5)P3 that is associated
with Alphascreen Streptavidn acceptor beads, The enymatically-produced PI1(3,4,5)P3
competes with biotinylated PI(3,4,5)P3 for binding to ithe PH domain protein, Upon laser
light excitation at 680 nm, the donor bead : acceptor bead complex produces a signal that
can be measured. Accordingly, PI3K enzme activity to form PI(3,4,5)P3 and sulisequent
competition with biotinylated PI(3,4,5)P3 resuliz in a reduced signal. In the presence of a
PI3K encyme inhibitor, signal strength is recovered.

PI3K enzyms inhibition for a given test compound was axpressed as an IC; value.
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(¢  In Vitro phospho-Serd73 Akt assay

This assay determines the ability of test compounds to tihibit phosphorylation of
Sering 473 in Akt as assessed using Acumen Explorer technology (Acumen Bioscience
Limited), a plate reader that can be used to rapidly quantitate features of images generated
by laser-scanning,

A MDA-MB-468 human breast adenccarcinoma cell ling (LGC Promaochem,
Teddington, Middlesex, UK, Catalogue No, HTB-132) was rontinely maintained at 37°C
with 5% COy up (o a confluency of 70-90% in DMEM containing 10%% heai-inactivated
FCS and 1% L-glutamine.

For the ascay, the cells were detached from the culture flazk: using ‘Accutase’
(Innovative Cell Technologies Inc., San Diego, CA, USA; Catalogue No. AT104) using
standard tissue culture methads and resuspended in media to give 1.7x10° cells per mL.
Aliquots (90 pl) were seeded into each of the inner 60 wells of a blacl: Packard 96 well
plate (PecliinElmer, Boston, MA, USA; Catalogue No. 6005182) to give a density of
~15000 cells per well. Aliquats (20 pl) of culture media were placed in the outer wells to
prevent edge zffects. The cells were incubated overnight at 37°C with 5%% CO; to allow
them to adhere,

On day 2, the cells were treated with test compounds and incubated for 2 hours at
37°C with 5% CQ,. Test compounds were prepared as 10 mM stock solutions in DMSO
and serially diluted as required with growth media to give a range of concentrations that
were 10-fold the required final test concentrations. Aliquots (10 pl) of each compound
dilution were placed in a well (in triplicate) to give the final required concentrations. As a
mininum raponse control, each plate contained wells having a final concentration of 100
UM LY 224002 (Calbiochem, Beeston, UK, Catalogue No. 440202), As a maxinmum
rasponse conirol, wells contained 1% DMSO instead of test compound. Following
incubation, the contents of the plates were fixed by treatiment with a 1.6% aqueous
formaldehyde solution (Sigma, Poole, Dorset, UK, Catalogue No. F1635) at room
temperature for 1 hour,

All subsequent aspiration and wash steps were carried out using a Tecan 96 well
plate washer (aspiration speed 10 mn/sec). Ths fixing solution was renioved and the
contents of the plates were washed with phosphate-buffered saline (PBS; 50 pl; Gibeo,

Catalogue No. 10010015). The conients of the plates were treated for 10 minutes at room

~
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temperature with an aliquot (50 pl) of a cell permeabilisation buffer consisting of a mixture
of PBS and 0.5% Tween-20. The ‘permeabilisation’ buffer was removed and non-specific
binding sites were blocked by treatment for 1 hour at voom temperature of an aliquot (50
ply of a blocking buffer consisting of 5%6 dried skintmad mill: [‘Marvel” (registered trade
marl:); Premier Beverages, Stafford, GB] in a mixture of PBS and 0.05% Tween-20. The
‘blocking’ buffer was removed and the czlls were incubated for 1 hour at voom temperature
with rabbit anti phospho-Al:t (Serd73) aniibody salution (50 pl per well; Cell Signalling,
Hitchin, Herts, UK., Catalogue No 9277) thai had been diluted 1:500 in “blacking’ buffer.
Cells were washed three times in a mixtwe of PBS and 0.05% Tween-20. Subséquently,
cells were incubated for 1 hour at room temperature with Alexafluor4SS labelled goat anti-
rabbit IzG (50 pl per well; Molzenlar Probes, Invitrogen Limited, Paisley, UK, Catalognz
No. A11008) that had been diluted 1:500 in ‘blocking’ buffer. Cells were washed 3 times
with a mixture of PRS and 0.03% Tween-20. An aliquot of PBS (30 pl) was added to each
well and the plates were sealed witl blazk: plate sealers and the fluorescence signal was
detectad and analysed.

Fluorescence dose response data obtained with each compound were analysed and
the degrze of inhibition of Serine 473 in ALt was =xpressed as an 1Csp value.

(@  InViiro MDA-MB-468 human breast adenocarcinoma Proliferation Assay

This assay determines the ability of test compounds (o inhibit cell proliferation as
assessed using Cellomics Arrayscan teclology. A MDA-MB-46S human breast

adenocarcinoma zell line (LGC Promochem, Catalogue No. HTB-132) was routinely

maintained as described in Biological Assay (b)) herein.
For the proliferaiion assay, the cells were detached from the culture flask using

Accutase and seeded into the immer 60 wells of a black Packard 96 well plate at a density of
8000 cells per well in 100 pl of complete growth media. The outer wells contained 100 pl
of sterile PRS. Tha cells were incubated overnizht at 37°C with 3% COx to allow them to
adhere.

On day 2, the cells were treated with test compounds and incubated for 48 hours at
37°C with 3% CO;. Test compounds were prepared as 10 mM stock solutions in DMSO
and serially diluted as required with growth media to give a range of test concentrations.

Aliquats (50 pl) of each compmmd dilotion were placed in a well and the cells were
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incuhated for 2 days at 37°C with 5% CO,. Each plate contained control wells without test
compound.

Om day 4, BrdU labelling reagent (Sigma, Catalogue No. B9285) at a final dilution
of 1:1000 was added and the eells were incubatad for 2 howrs at 37°C. The medinm was
removed and the cells in cach well were fixed by treatment with 100 pl of a mixture of
ethanol and glazial acetic acid (90% sthanol, 5% glasial acstic acid and 5% water) for 30
minutes at room temperature, The cells in each well were washed twice with PBS (100
). Aqueous hydrochloric acid (M, 100 pl) was added to each well. After 20 minutes at
room temperature, the cells were washed twice with PBS. Hydrogen peroxide (3%, 50 pl;
Sigma, Catalogue No. H1009) was added (o cach well. Afier 10 mnutes at room
temperature, the wells were washed again with PBS.

BrdU incorporation was detected by incubation for 1 howr at voom temperature with
mouse anti-BrdUJ antibady (50 pl; Caliag, Burlingame, CA, US; Catalogue No. MDS5200)
that was diluted 1:40 in PBS containing 1% BSA and 0.05% Tween-20. Unbound
antibady was removed with two washes of PBS. For visualisation of incorporated BrdU,
the cells were treated for 1 hour af room temperature with PBS (50 pl) and 0.05% Tween-
20 buffer containing a 1:1000 dilution of Alexa fluor 4S8-Jabelled goat anti-mouse 120G,
For visualisation of the cell nucleus, a 1:1000 dilution of Hoechst stain (Molecular Probes,
Catalogue No. H3570) was addad. Each plate was washed in turm with PBS.
Subsequently, PBS (100 pl) was added to zach well and the plates were analysed using a
Cellomics array scan to assess total cell number and number of BrdU positive cells,

Fluorascence dose response data obtainad with each compound were analyzed and
the degree of inhibition of MDA-MB-463 cell growth was exprassed as an 1C;o value,

Although the pharmacological properties of the compounds of formula (I) vary
with structural change as expectzd, in general, it is believed that astivity possessed by
compounds of formula (T) may be dJemonstated at the following concentrations or dosas in
one or more of the above tests (a) to (d) :-

Test (a)(i):-  1C; versus mTOR kinaze at less than 10 pM, in particular 0.001 -

0.5 M for many compounds; for example 1b the IC50 was
measured, the values was 0.551M,

Test (b)(1):-  ICs0 versus pl10y Type Ib huwan PI3K at less than 10 uM, in

particular 0.001 - 0.5 pM for many compounds; and 1Csq versus
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p110a Type Ia human PI3K at less than 10 M, in particular 0.001 -
0.5 pM for many compounds;

for example 1b the IC50 was measured on three occasions, the
values were 39,75, 11.74 and 3.20uM.

Test (¢):- IC;o versus Serine 473 in Al at less than 10 pM, in particnlar 0.1 -
20 uM for many compounds); for example 1h the 1C50 was
nmieasurad on two occasions, the values were 1.93 and 1.74pM;

Test (d):- ICsg at less than 20 pM;

The following examples were tested in enzyme assay Test (a)(ii):

Ex No. Test (a)(ii) Ex No. Tast (a)(i1) Ex Na. Test (a)(ii)
ICs0 (LM) ICs0 (M) 1Cso (UM)
la 0.0177 2¢ 0.000828 4h 0.154
1 0.0197 2d 0.305 4 0.161
1d 0.0215 3 0.011 4c 0.0585
b 0.0816 3a 0.00717 5 0.0079
lc 0.0658 3b 0.0124 Sa 0.0367
2 0.00477 - 3c 0.00308 5b 0.0384
2a 0.0051 4a 0.0155 5c 0.0374
2b 0.0068

The compounds of the present invention are advantageous in that they possess
pharmacological activity. In particular, the compounds of the present invention madulate
(in particular, inhibit) mTOR kinase and/or phosphatidylinoesitol-3-kinase (PI3K) enzymes,
such ag the Class Ia PI3K enzymes (e.g. PI3Kalpha, PI3Kbeta and PI3Kdelta) and the
Class Ib PI3K enzyme (PI3Kgamma). More particularly compounds of the present
invention modulate (in particular, inhibit) mTOR kinase. More particularly compounds of
the present invention modulate (in particular, inhibit) one or more PI3K enzyme. The
inhibitory properties of compounds of formula (I) may be demanstrated vsing the test
procedures set out herein and in the experimental séction. Accordingly, the compounds of
formula (I) may be used in the treatment (therapentic or prophylactic) of
conditions/diseases in human and non-human animals which are mediated by mTOR

kinase and/or one or more PI3K enzyme(s), and in particular by mTOR. Linase.
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The invention also provides a pharmaceutical conposition comprising a compound
of formula (1), or a pharmaceutically acceptable salt thereof, as defined herein in
association with a pharmacentically acceptable diluent or carrier.

The compositions of the mvention may he in a form suitable for oral use (for
example as tablets, lozenges, hard or soft 2apsules, aqueons or oily suspensions, emulsions,
dispersible powders or granules, syrups or elixirs), for topical use (for example as creams,
ointments, gels, or aquaous or oily solutions or suspensions), for administration by
inhalation (for example as a finzly divided powdear or a liquid aerosol), for administration
by insufflation (for example as a finely divided powder) ar for parenteral administration
(for example as a sterile aquecus or oily solution for intravenous, subcutaneous,
intraperitoneal or intramussular dosing or as a suppository for rectal dosing).

The compositions of the invention may be obtained by conventional procedures
using conventional pharmaceutical excipients, well known in the art. Thus, compositions
intendad for oral use may contain, for example, one or more colouring, sweetening,
flavouring and/or preservative agents.

The anount of active ingredient that is combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host treated and the
particular route of administration. For example, a formulation intended for oral
administration to humans will generally contain, for example, from 1 mg to 1 g of active
agent (more suitably from [ to 250 mig, for example from 1 1o 100 mg) compounded with
an appropriate and convenieni amount of excipients which may vary from about 5 to about
98 percent by weight of the total composition.

The size of the dose for therapeutic or prophylactic purposes of a compound of
formula T will naturally vary according to the nature and severity of the Jdisease state, the
age and sex of the animal or patient and the vonte of administration, according to well
known principles of medicine.

In using a compound of formula (1) for therapeutic or praphylactic purposes it will
generally be administered so that a daily dose in the range, for exaniple, 1 mg/kg to 100
mg/kg body weight is received, given if required in divided doses. In general, lower doses
will be administered when a parenteral voute is employed. Thus, for example, for
intravenous administration, a dose in the range, for example, 1 ma/lg to 25 mg/kg bady

weight will generally be used. Similarly, for administration by inhalation, a doge in the
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range, for example, 1 mg/lg to 25 mg/lg body weight will be used. Typically, unit dosage
forms will contain about 10 mg ta 0.5 g of a compound of this invention.

As stated hersin, it is known that mTOR kinase and the PISK enzymes have roles in
tumourigenesis as well as numeraus other diseases. We have found that the compounds of
formula (I) possess potent anti-tnrmowr activity whicl it is believad is obtained by way of
inhibition of mTOR kinase and/or one or more of the PI3K encymes.

Accordingly, the compounds of the present invention are of value as anti-tumour
agents. Particularly, the conpounds of the present invention are of value as anti-
proliferative, apoptotic and/or anti-invasive agents in the eontainment and/or treatment of
solid and/or liquid tumour disease. Particularly, the compounds of the present invention

are expected 1o be useful in the prevention or treatment of those twmours which are
sensitive to inhibition of mTOR and/or one or more of the PISK enzymes such as the Class
la PI3K enzymes and the Class 1b PI3K enzyme. Further, the compounds of the present
invention arz expecled (o be useful in the prevention or treatment of those twmours which
are mediated alone or in pari by mTOR and/or on2 or more of the PI3K enzymes such as
the Class Ia PI3K enzymes and the Class It PI3K enzyme. The compounds may thus be
used to praduce an mTOR enzyme inhibitory effect in a warm-blooded animal in need of
such treatment. Certain compounds may be used (o produce an PI3K enzyme inhibitory
effect in a warm-blooded animal in need of such treatment.

As stated herein, inhibitors of mTOR Linase and/or one or more PI3K enzymes
should be of iherapeutic value for the treatment of proliferative disease such as cancer and
in particular 3olid tumouwrs such as carcinoma and sarcomas and the leul:aemias and
lymphoid malignancies and in parficular for treatment of, for example, cancer of the breast,
colarectum, lung (inchiding simall cell lung cancer, non-small cell lung cancer and
bronchicalveolar cancer) and prostaie, and of cancer of the bile duct, bone, bladder, head
and uecl:, kidney, liver, gastrointestinal tissue, sesophagus, ovary, pancréas, skin, testes,
thyroid, uterus, cervix and vulva, and of laulzaemias [including acute lymphoctic leukaemia
(ALL) and chronic myelogenous leul:aemia (CML)], multiple myeloma and lymiphomas.

Acecording to a further aspect of the invention there is provided a compound of
formula (I), or a pharmacentically acceplable salt therzof, as defined harein for nse as a

medicament in a warm-blooded animal such as man.

N
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According to a further aspect of the invention, thers is provided a compound of
formula (I), or a pharmaceutically acceptable salt thereof, as defined herein for use in the
production of an anti-proliferative effect in & warm-blooded animal such as man.

According o a further aspect of the invention, there is provided a compound of
formula (1), or a pharmaczutically accepiable salt thereof, as defined herzin for use in the
production of an apoptotic effect in a warni-hlooded animal such as man,

According 1o a further feature of the invention there is pravided a compound of
formula (1), or a pharmaceutically acceptable salt thereaf, as defined herein for use in a
warm-blooded animal such as man as an anti-invasive agent in the containment and/or
treatment of proliferative Jdisease such as cancer.

According to a further aspzct of the invention, there is provided the use of a
conipound of forrmla (T), or a pharmaceutically acceptable salt thereof, as defined herein
for the production of an anti-proliferative effect in a warm-blooded animal such as man.

Acrording to a frther feahne of this aspect of the invention there is provided the
use of a compound of formula (T), or a pharmaceutically acceptable salt thereof, as definad
herein in the manufacture of a medicament for use in the production of an anti-proliferative
effect in a warm-blooded animal such as man.

According (o a further aspect of the invention, there is provided the use of a
compound of formula (I), or a pharmaceuiically acceptable salt thereof, as Jdefined herein
for the production of an apoptatic ¢ffect in a warm-blooded animal such as man.

According to a further feature of this aspect of the invention there is provided the
use of a componnd of formula (I), or a pharmaceutically acceptable salt theveof, as defined
herein in the manufactwe of a medicament for use in the production of an apoptotic effect
in a warm-blooded animal such as man.

According to a further feature of the invention there is provided the use of a
compound of formula (I), or a pharmaceutically acceptable salt thereof, as Jefined herein
in the manufacture of a medicament for use in a warm-blooded animal such as man as an
anti-invasive agent in the containment and/or treatment of prolifzrative disease such as
cancer.

According to a further feature of this aspect of the invention there is providad a
niethod f(or producing an anti-proliferative effect in a warm-blooded animal, such as man,

in need of such treatment which comprises administering to said animal an effective
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amaunt of a compound of formula (1), o a pharmaceutically acceptable salt thereof, as
defined herein.

According to a further feature of this aspect of the invention there is provided a
method for produsing an anti-invasive effect by the containment and/or treatment of solid
tumour disease in 2 warm-blooded animal, such as man, in nzed of such freatment which
comprises administering to said animal an zffective amount of a compound of fornmla (1),
or a pharmaceutically acceptable salt thereof, as defined herein.

According 1o a further aspect of the invention there is provided the use of a
compound of formula (T), or a pharmacentically acceptable salt thereof, as defined herein
inn the manufacture of a medicament for vse in the prevention or treatment of proliferative
disease such a3 cancer in a warm-blooded animal such as man.

According to a finther feature of this aspect of the invention there is provided a
methad for the prevention or treatment of proliferative disease such as cancer in a
warm-blooded animal, such as man, in need of such treatment which comprises
administering to said animal an effective amount of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as defined herein,

According to a further aspect of the invention there is provided a compound of
formula (1), or a pharmaceutically acceptable salt thereof, as defined herein for use in the
prevention or treatment of those tumours which are sensitive o inhibition of mTOR kinase
and/or eme or more PI3K enzymes (such as the Class Ta enzymes and/or the Class Ib PI3K
enzyme) that are involved in the signal transduction stzps which lead to the proliferation,
survival, invasiveness and migratory ability of tumour cells.

According to a further feature of this aspect of the invention there is pravided the
use of a compound of formula (I), or a pharmacentically acceptable salt thereof, as defined
herein in the marufacture of a medicament for use in the prevention or treatment of those
tumours which are sensitive to inhibition of mTOR kinase and/or one or more PI3K
enzymes (such as the Class Ia enzymes and/or the Class Ib PI3K enzyme) that are involved
in the signal transduction steps which lead (o the proliferation, survival, invasiveness and
migratory ability of tumour cells.

According (o a further feature of this aspect of the iavention there is provided a
method for the prevention or (reatment of those tumours which are sensitive to inhibition

of mTOR Linasz and/or one or more PI3K enzymes (such as the Class Ia enzymes and/or
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the Class Ib PI3K enzyme) that are involved in the signal ransduction steps which lead to
the proliferation, swvival, invasiveness and migratory ability of tumonr cells which
comprises administering (o said animal an effective amount of a compound of formula (1),
or a pharmaceutically acceptable salt thereof, as defined herein,

According to a further aspect of the invention there is provided a compound of
formula (I), or a phammaceutically acceptable salt thereof, as defined herein for use in
providing a mTOR kinase inhibitory effect and/or a PI3K enzyme inhibitory effect (such as
a Class Ia PI3K enzyme or Class b PI3K enzyme inhibitory effect).

According (o a further feature of this aspect of the invention there is provided the
use of a cormpound of fornmula (I), or a phammaceutically acceptable salt thereof, as defined
herein in the manufacture of a medicament for vse in providing a mTOP. kinase inhibitory
effect and/or a PI3K énzyme inhibitory effect (such as a Class Ta PI2K enzyme or Class Ib
PI3K enzyme inhibitory effect).

Arccording (o a further aspect of the inventiou there is also provided a method for
providing a mTOR kinase inhibitory effect and/or a PI3K enzyme inhibitory effect (such as
a Class Ta PI3K enzyme or Class Ib PI3K enzyme inhibitory effzct) which comprises
administering an effective amount of a compound of formula I, or a pharmaceutically
acceptable salt thereof, as Jefined herein,

According to a further feature of the invention there is provided a compound of
formula I, or a pharmaceultically acceptable salt thereof, as defined herein for use in the
treatment of cancer, inflammatory diseases, obstructive airways diseases, immune diseases
or cardiovascular diseases.

Aceording to a further feature of the invention there is provided a compound of
formula I, or a pharmacentically acceptable salt thereof, as defined herein for use in the
treatment of solid twmours such as carcinoma and sarcomas and the leukaemias and
lymphoid malignancies.

According (o a further fzature of the invention there is provided a compound of
formula I, or a pharmasceutically acceptable salt thereof, as defined herein for use in the
freatment of cancer of the breast, colorectum, lung (including small cell lung cancer, non-
small cell lung cancer and hronchicalveolar cancer) and prostate.

According (o a further fzature of the invention there is provided a compound of

formula (1), or a pharmaceutically acceptable salt thereof, as defined herein for nse in the
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treatment of cancer of the bile duct, bone, bladder, head and neck, kidney, liver,
gastrointestinal tissue, vesophazus, ovary, pancreas, skin, testes, thyroid, uterus, cervix and
vulva, and of leukaemias (incloding ALL and CML), multiple myeloma and lymphomas,

According o a further feature of the invention there is provided the use of a
compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined herein
in the manufacture of a medicament for use in the treatment of cancér, inflammatory
diseases, obsiructive airways diseases, immune diseases or cardiovascular diseases,

According to a further feature of the invention there is provided the use of a
compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined herein
in the manufacture of a medicament for use in the treatment of of salid tumours such as
carcinoma and sarcomas and the leukacmias and lymphoid malignancies.

According (0 a further feature of the inveniion there is provided the nse of a
compound of formula (1), or a pharmaceutically aceeptable salt thereof, as dafined herein
in the mamifacture of a medicament for nse in the treatment of cancer of the breast,
colorestum, lung (including small cell lung cancer, non-small cell lung cancer and
bronchioalveolar cancer) and prostate,

According to a further feature of the invention there is provided the use of a
compound of formula (I), or a pharmaceutically acceptable salt thereaf, as defined herein
in the manufacture of a medicament for vse in the treatment of cancer of the bile dudt,
bone, bladder, head and necl;, kidney, liver, gastrointestinal tissue, oesophagus, ovary,
pancreas, skin, testes, thyroid, uterus, carviz and vulva, and of lenkaemias (including ALL
and CML), multiple myeloma and lymphomas.

According to a Aurther feature of the invention there is provided a method for
treating cancer, inflammaiory diseases, abstructive airways diseases, immune diseases or
cardiovascular diseases in a warm blooded animal such as man that is i need of such
treatment which comprises administering an effective amount of a compound of formula
(@), or a pharmaceutically acceptable salt thereof, as defined herein.

According to a further fzaturs of the invention there is provided a methaod for
treating solid tumours such as carcinoma and sarcomas and the lenlaemias and lymphoid
malignancies in a warm bloodad animal such as man that is in need of such treatment
which comprises administering an effective amount of a compound of formula (I), or a

pharmaceutically acceptable salt thereof, as defined herein.
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According to a further fzature of the invention there is provided a method for
treating cancer of the breast, colorectuin, lung (including small cell lung cancer, non-small
cell lung cancer and bronchioalveolar cancer) and prostaiz in a warm blooded animal such
a3 man that is in need of such treatment which comprises administering an effoctive
amount of a compound of formula (1), or a pharmaceutically acoeptable salt therzof, as
defined herein.

According to a further feature of the invention there is provided a method for
treating cancer of the bile duct, bone, bladder, head and neck, Lidney, liver, gastrointestinal
tissve, oesophagus, ovary, pancreas, skin, testes, thyroid, uterus, cervix and vulva, and of
leulzaemias (including ALL and CML), multiple myeloma and lymphomas in a warm
blooded animal such as man that is in need of such treatment which comprises
administering an effective amount of a conpound of formula (I), or a pharmacentically

ceeplable salt thereof, as defined herein.

As stated herein, the in vivo effzcts of a compound of formula (T) may be exérted in
part by ane or more metaboliies ihai are formed within the human or animal body after
administration of a compound of formula (I).

The inventicn further relates to combination therapies wherein a compound of
formula (I), or a pharmaceniically acceptable salt thereof, or a pl'mmucmm al composition
or formulation comprising a compound of formula (I) is administéred concurrently or
sequentially or as a combined preparation with another treatment of use in the control of
oncology disease.

In particular, the treatment d=fined herein may be applied as a sole therapy or may
involve, in addition Lo the compounds of the invention, conventional surgery or

radiotherapy or chemotherapy. Accordingly, the componunds of the invention can also be
wsed in combination with existing therapentic agents for the treatiment of cancer.

Suitablz agents (o be vsed in combination include :-

(1) antiproliferative/antineoplastic drugs and combinations thereof, as usad in medical
oncology such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide,
nitrogen mustard, melphalan, chilovamibusil, busulphan and nitrosoureas); antimetabolites
(for example antifolates such as fluoropyrimidines like S-fluorouracil and tegafur,
raltitrexed, methotrexate, cylosine arabinoside, hydroxyurea and gemeitabine); antitumour

antibiotics (for example anthracyclines like adviantycin, blzomycin, doxarubicin,
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daunoniyein, epirubicin, idarubicin, mitoraycin-C, dactinontyein and mithramycin),
antimitolic agents (for example vinca allaloids like vineristine, vinblastine, vindesine and
vinorelbing and taxoids like paclitaxel and taxotere); and topoisomerase inhibitors (for
example epipodophyllatoxins like etoposide and tzniposide, amsacrine, topotecan and
camptothecins);

(i)  cytostatic agents such as antioestrogens (for example tamaozifen, toremifene,
raloxifene, droloxifene and iodoxyfene), ozstrogen receptor down regulators (for example
fulvestrant), antiandrozens (for example bicalutamide, flutamide, nilutamide and
cyproterone acetate), LHRH antagonists or LHRH agonists (for example goserelin,

gestrol acetate), aromatase

[=4

lenprorelin and buserelin), progestogens (for example me
inhibitors (for example as anastrozole, letrozole, vorazole and exemestane) and inhibitors
of Sce-reductase such as finasteride;

(iii)  anti-invasion agents (for example ¢-Sre kinase family inhibitors like 4-(6-chloro-
2,3-mathylenedioxyaniline)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-5-tetrahydropyran-
4-yloxyquinazoline (AZD0330; International Patent Application WO 01/94341) and
N-(2-chloro-6-methylphenyl)-2-{6-[4-(2-hydroxyethypiperazin-1-yl]-2-methyIpyrimidin-
4-ylamino ) thiazolz-5-carboxamide (dasatinib, BMS-354825; J. Mzd. Chem., 2004, 47,
6638-6661), and metalloproteinase inhibitors like marimasiat and inhibitors of urokinase
plasminogen activator receptor function);

(iv)  inhibitors of growth factor function: for example such inhibitors include growth
factor antibodies and growth factor receptor antibodies (for example the anti-erbB2
antibody trastuzumab [Herceptin™] and the anti-erbB1 antibody cetuximab [C225]); such
inhibitors also include, for example, tyrosine kinase inhibitors, for example inhibitors of
ihe epidermal growth factor family (For exanple EGFR family tyrosine kinase inhibitars
such as N-(3-chloro-4-flucrophenyl)-7-methoxy-6-(3-morpholinopropoxy)quinazalin-4-
amine (gefitinib, ZD1839), N-(3-ethynylphenyl)-6,7-his(2-methaxyethoxy)quinazolin-4-
amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-chloro-4-fluarophenyl)-7-(3-
morpholinopropoxy)quinazolin-4-amine (CT 1033) and erbB2 tyrosine kinase inhibitors
such as lapatinib), inhibitors of the hepatocyte growth factor family, inhibitors of the
platelet-derived growth factor family such as imatinib, inhibitors of serine/thréonine

kinases (for example Ras/Paf signalling inhibitors such as famesyl transferase inhibitors,

\
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for example sorafenib (BAY 43-2006)) and inhibitors of cell signalling through MEK
and/or Akt kinases;
(v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial
growth factor, [for example the anti-vascular endothelial eell growth factor antibody
bevacizumab (Avastin™) and VEGF receptor tyrosine kinase inhibitors such as 4-(4-
bromo-2-fluoraaniling)-G-methoxy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline
(ZD6474; Example 2 within WO 01/32631), 4-(4-fluora-2-methylindol-5-yloxy)-6-
methoxy-7-(3-pyn'olidin-l-ylpropc'):y)quina:c:»line (AZD2171; Example 240 within WO
00/47212), vatalanib (PTK787; WO 98/35985) and SUT1248 (sunitinity; WO 01/60814),
and compounds that work by other mechanisms (for example linomide, inhibitors of
integrin ovp3 function and angiostatin)];
(vi)  vascular damaging agents such as combretastatin A4 and compounds disclosed in
Internatiomal Patent Applications WO 99/02166, WO 00/40529, WO 00/41669, WO
01/92224, WO 02/04434 and WO 02/08213;
(vii)  antisense therapies, for example (hose which are directed to the targets listed above,
such as ISIS 2503, an anti-ras antisense agent;
(viii) gene therapy approaches, including approaches to replace abarvant genes such as
aberrant p33 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug
therapy) approaches such as thase using cylosine deaminase, thymidine Linase or a
hacterial nitroreductase enzyme and approaches o increase patient tolerance fa
chemotherapy or radiotherapy such az multi-dug resistance gene therapy; and
(ix)  immunotherapeutic approaches, including av-1iva and in-vivo approaches to
increase the immunogenicity of patient tumour cells, such as transfection with cytokines
such as interleulin 2, interlenkin 4 or gramilocyfe-macraphage colony stimulating factor,
approaches o decrease T-cell anergy, approaches using transfected immume cells such as
cytokine-transfecied dendritic cells, approaches using cytoline-transfected tumour cell
lines and approaches using anti-idiotypic antibadies.

The invention will now be further explained by reference to the following
illustrative examples.

Unless stated otherwise, starting materials were commercially available. All

solvents and commercial reagents were of laboratory grade and were used as received.
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In the examples 'H NMR spectra were recorded on a Bruler DPX 300 (300 MHz),
Bruker DRX 400 (400 MHz) instrument or a Brnl:er DRX 500 (300 MHz) instmment. The
central peak:s of chlaroform-d (5y 7.27 ppm), dimethylsulfoxide-dg (54 2.50 ppm) or
acetone-dg (S 2.05 ppm) were used as internal refarences. The following abbreviations
have been used: s, singlet; d, doublet;

i, triplet; q, quartet; m, multiplet; br, broad.

Column chromatography was carried out using silica gel (0.04-0.063 mm, Merck).
In general, 2 Kromasil KR-100-5-C18 reversed-plase column (250 x 20 num, Akzo Nabel)
was used for preparative HPLC with mixtures of acetonitrile and water [containing 0.1%
iriflusroacetic acid (TFA)] used as the eluent at a flow rate of 10 mL/min.

The following methads were used for liquid chromatograply (LC) / mass spectral (MS)

analysis :-

HPLC: Agilent 1100 or Waters Alliance HT (2790 & 2795)
Mass Spectrometer:  Waters ZQ ESCi

HPLC Column

The standard HPLC colummn used is the Phemonene: Gemini C18 50m, 50 x 2 mm.
Acidic HPLC Methods
The mobile phases used are: Maobile phase A: Water

Mobile Phase B: Acetonitrile

Mohile Phase C: 1% Formic Acid in 50:50 Water:MeCN

(v/v)

Each meihod is followed by a rapid equilibration using a 5 mL flow rate for 0.45 min.
Four generic HPLC methods are available:
S Minute Monitor Acidic method
Time | Mobile Phase Mobile Phase | Mabile Phase Curve Flow
/min | A: B: C: Rate
/mL/min
0.00 |95 0 5 1 1.1
4 0 95 5 6 1.1
4.5 0 95 5 6 1.1
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Early Acidic method for early eluting compounds

PCT/GB2008/050548 \\

Tinie | Mobile Phase Mobile Phase Mabile Phase Curve Flow

/min | A: B: C: Rate
/mL/min

0.00 95 0 5 1 1.1

4 57.5 37.5 5 6 1.1

4.5 57.5 37.5 5 6 1.1

Mid Acidic method for middle eluting compounds

Time | Mobile Phase Muobile Phase Muobile Phase Curve Flow

/min | A: B: C: Rate
/mL/min

0.00 95 0 5 1 1.1

0.01 67.5 27.5 5 6 1.1

4.5 27.5 67.5 5 6 1.1

s Late Acidic method for late eluting compounds

Time | Mobile Phase Mobile Phase Muobilz Phasz Curve Flow

/min | A: B: C: Rate
/mL/min

0.00 95 0 5 1 1.1

0.01 27.5 67.5 5 6 1.1

4.5 5 95 5 6 1.1

Basic HPL.C methods
I some instanczs the standard acidic methods may be unsnitable for cither the compound
ionisation or the chromatography separation required. Tic such cases four comparable Basic

10 HPLC methods are availabile,

The mobile phases used are: Mobile phase A: Water
Mobile Phase B: Acetonitrile

Mobile Phase D: 0.1% S80 Ammaonia in acetonitrile

Each method is followed by a rapid equilibration using a 5 mL flow rate for 0.45 min.
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Minute Monitor Basic method
Time | Mobile Phase Mohile Phase Mobilz Phase Curve Flow
/min | A: B: D: Rate
/mL/min
0.00 95 0 5 1 1.1
4 0 95 5 6 1.1
4.5 0 95 5 6 1.1
Early Basic method for early elutin ‘com ounds
Time | Mobile Phase Mohile Phase Mobhile Phase Curve Flow
/min | A: B: D: Rate
/mL/min
0.00 95 0 5 1 1.1
4 57.5 37.5 5 6 1.1
4.5 57.5 37.5 5 6 1.1
Mid Basic method for middle eluting compounds
Time | Mobile Phase Mobile Phase | Mobile Phase Curve Flow
/min A: B: D: Rate
/mL/min
0.00 95 0 5 1 1.1
0.01 67.5 27.5 5 6 1.1
4.5 27.5 67.5 5 6 1.1
Late Basic method for late eluting compounds
Time | Mobilz Phase Maobile Phase Muhile Phase Curve Flow
/min | A: B: C: Rate
/mL/min
0.00 95 0 5 1 1.1
0.01 27.5 67.5 5 6 1.1
4.5 5 95 5 6 1.1

iﬂj
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The following method was used for liquid chromatography (LC) / maas spectral
(MS) aualysis :- Instrument: Agilent 1100; Column: Waters ‘Symmetry” 2.1 x 30
mm; Mass Speciral analysis using chemical ionisation (APCI); Flow rate: 0.7 mL/min;
Absorption Wavelengih: 254 nm; Solvent A: water + 0.1% TFA; Solvent B: acetonitrile +
0.1% TFA ; Solvent Gradient: 13-95% Solveni B for 2.7 mimmtes followed by 95% Solvent
B for 0.3 minutes.

The following methods were used for LC analysis :-

Method A :- Instrument: Agilent 1100; Column: Kromasil C18 réversed-phase
silica, 100 x 3 mm, 5pm particle size; Solvent A: 0.1% TFA/water, Solvent B: 0.08%
TFA/acetonitrile; Flow Rate: 1 mL/min; Solvent Gradieni: 10-100% Solvent B for 20
minufes followed by 100% Solvent B for 1 mimite; Absorption Wavelengths: 220, 254 and
280 nm. In general, the retention time of the product was noted.

Method B :- Instrwment: Agilent 1100; Column: Waters ‘Xterra® CS reversed-phase
silica, 100 % 3 mm, Spm particle size; Solvent A: 0.015M ammonia in watzr, Solvent B:
acetonitrile; Flow Rate: 1 ml/min, Solvent Gradient: 10-100% Solvent B for 20 minutes
followed by 100% Solvent B for | minute; Absorption Wavelength: 220, 254 and 280 nm,
In general, the retention time of the product was noted.

The following abbreviations are used herein or within the following illustrative
examples :-
HPLC  High Performance Liquid Chromatography
HBRTU  O-(benzotriazol-1-yD)-NN,N N -teivamzihyluroninm hexafluorophosphate;
HATU  O-(7-azabenzoiriazol-1-y1)-N,N,N' N -tetramethyluronium hexafluorophosphate;
HOBT  1-hydroxybenzotriazole;
HOAT  1-hydroxy-7-azabenzotriazole;
NMP N-methylpyrrolidin-2-one;
DMSO  dimethylsulfoxide;
DMF N,N-dimethylformamide;
DMA  N,N-dimethylacetamide;
THF tetrahydrofuran;
DME 1,2-dimethoxyethans;
DCCI  dicyclohexylearbodiimide;
MeOH  methanol;
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MeCN  acetonitrile;

DCM dichloromethane;

DIPEA  N,N-diisopropylethylamine;

DBII 1,8-diazabicyclo[5.4.0Jundec-7-ene;

RT room temparature (approximately 17 to 25°C);
tR retention time;
nm/z mass/charge ratio.

The chemical names were generated by software which used the Lexichem Taoolkit
(v. 1.60) from OpenEye Scientific Software (www.eyesopen.com) (o generate ITTPAC

conforming names.

Example 1: 3-Cyclopropyl-1-[4-[4-[(35)-3-methylmorpholin-4-v1]-6-
1
o)

e,
g N/)\@ LA
NJLN
H H

Diimidazol-1-ylmethanethione (35 mg, 0.28 mmol) was diszolved in DCM (1 mL) and the

methylsulfonylmethyDpyrimidin-2- henyl]thiourea

solution added to a stirred solution of 4-[4-[(3S)-3-methylmorphalin-4-yl]-6-
(methylsulfonylmethyl)pyrimidin-2-ylJaniline (100 mg, 0.28 mmol) in DCM (1.5 mL) at
RT. Afier stirring for 90 minutes triethylamine (0.039 mL, 0.28 mmol) and
cyclopropylamine (0.096 mL, 1.38 muol) were added and the mixture was stirred at RT
for 2 hours. The reaction was evaparated (o diyness and purified by flash chromatography
on silica, eluting with 0-4% methanol in DCM. The material was further purified by prep
HPLC to give the desired material as a white solid (60 mg).

NMR_Spectruni: 'H NMR (400,13 MHz, DMSO-dg) 5 0.58 - 0.62 (2H, m), 0.74 - 0.79 (2H,
m), 1.25 (3H, d), 3.21 (3H, 8), 3.23-3.28 (1H, nyj, 3.48 - 3.54 (1H, m), 3.64 - 3.63 (1H, m),
3.78 (2H, dy, 3.97 - 4.01 QH, m), 4.18 (1H, dy, 4.51 2H, s), 6.83 (1H, 5), 7.62 - 7.65 (2H,
), $.25 - 8.29 (2H, m), 9.52 (1H, s) |
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LCMS Specirum: MH-- 462, Retention Time 1.65min, Method Maonitor Acid
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The following compounds were made in an analogons manner from 4-[4-[(35)-3-

methylmorpholin-4-yl]-6-(methylsul fonylmethyDpyrimidin-2-ylJaniline and the
appropriate amine.
Example Structure NAME LCMS [Retention
MH+ Time
(min)
la¥* [Oj 3-ethyl-1-[4-[4-[(3S)-3- 450 1.70
N\ ” methylmorpholin-4-yl]-6-
2
S N)\(/L & (methylsul fonylmethyl)pyri
NJLN’\
HoH midin-2-yl)phenyl]thiourea
1b [°] 1-[4-[4-[(3S)-3-
N\ ! methylmorpholin-4-yl]-6-
oo}
S~ NJ\(;]\N JSL.N,L“I (meihylsulfonylmethylpyri | 498 207
HoH midin-2-yl]phenyl]-3-
phenyl-thiourea
lc on 3-(4-methoxyphenyl)-1-[4-
- N"HC;LN iN Jjj’ °~ methylmorpholin-d-yl]-6- 523 2.01
HoH (methylsulfonylmethyl)pyri
midin-2-yl]phenyl]thiourea
1d [OJ 3-(4-Auorophenyl)-1-[4-[4-
oA N" [(3S)-3-methylmorpholin-4-
g | B . ] ) )
7 N Y S l -0- -1 J 2.U9
J\“:.;-LN X U yl]-6 | 516
HoH (methylsulfonylmethyl)pyri
midin-2-yl]phenyl]thiourea

* Not purified by prep HPLC

Example 1a: "H NMF. (400.13 MHz, DMSQ-ds) 5 1.14 (31, 1), 1.25 (3H, d), 3 21 (3H, 3),
3.23-3.27 (1H, n1), 3.48 - 3.53 (2H, m), 3.50 - 3.54 (1H, m), 3.64 - 3.67 (1H, m), 3.78
(1H, d), 3.97 - 4.01 (1H, m), 4.15 - 4,19 (1H, m), 4.50 (3H, s), 0.82 (1H, 5), 7.56 - 7.59
(2H, m), 7.89 (1LH, s), 8.25 - §.29 (2H, m), 9.63 (1H, s)
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Example 1b: 'H NMR (400.13 MHz, DMSO-dg) 5 1.25 (3H, d), 3.21 (3H, 5), 3.24 (11,
m), 3.48 - 3.54 (1H, m), 3.64 - 3.68 (1H, m), 3.7 (1H, d), 3.97 - 4.01 (1H, m), 4.18 (1H,
d), 4.30 (2H, ), 4.31 (1H, 3), 6.83 (1H, 3), 7.12 - 7.17 (1H, my, 7.32 - 7.37 2H, m), 7.51
(2H, 3), 7.66 (2H, 5), 8.27 - &.30 (2H, m), ©.59 (1H, s), 9.95 (1H, 3)

Example 1c: 'H NME. (400.13 MHz, DMSO-dg) 5 1.25 (3H, d), 3.21 (3H, s), 3.24 (1H,
m), 3.48 - 3.54 (1H, m), 3.64 - 3.68 (1H, m), 3.76 (3H, s), 3.78 (1H, d), 3.97 - 4.01 (1H,
m), .18 (1H, d), 4.50 (2H, s), 4.51 (1H, 8), 6.82 (1H, 3), 6.9 - 6.94 (2H, m), 7.36 (2H, d),
7.65 (2H, d), 8.28 (2H, d), 9.71 (1H, s), 9.83 (1H, 5)

Exzample 1d: 'H NMR (400.13 MHz, DMSO-dg) 5 1.25 (3H, d), 3.21 (3H, 5), 3.2 (1H,
d), 3.4S - 3.34 (1H, m), 3.64 - 3.68 (1H, m), 3.77 (1H, d), 3.97 - 4.01 (1H, m), 4.18 (1H, d),
4,51 (2H, s), 4.51 (1H, 3), 6.83 (1H, 3), 7.15 - 7.21 QH, my, 7.46 - 7.52 QH, m1), 7.63 -
7.69 (2H, m), .28 - §.32 (2H, m), 9.85 (1H, 5), 9.99 (1H, s)

The preparaiion of 4-[4-[(3S)-3-methylmorpholin-4-yl1]-6-

methylsulfonylmethyl)pyrimidin-2-yl]aniline is described helow.
y Py

4-[4-[(3.5)-3-Methylmorpholin-4-v11-6-(methylsul fonylmethyDpyrimidin-2-y1]aniline

tert-Butyl N-[4-[4-[(35)-3-meihylmorpholin-4-yl]-6-(methylsul fonylmethy Dpyrimidin-2-
yl]phenyl]carbamate (1.09 3z, 2.35 mmol) was dissolved in methanal (5 mL) and 4M
hydrogenchloride in dioxane (5 mL) was added. The solution was stirred at room
temperature overnighi, then the mixture evaporated (9 a darl: brown oil and dissolved in
ethyl acetate (10 mL). Watar (5 mL) wags added followed by the addition of sodium
bicarbomate solution until neutral pH was achieved (<2 mL). The phases were separated
and the organic phase washed with water (10 mL). The organic layer was dried over

magnesinm sulphate and evaporated to a pale yellow foam (805 mg).
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NME. Specirum: "H NME. (399.9 MHz, DMSOQ-dg) & 1.23 (3H, d), 3.31 (3H, 5), 3.5 (1H,
m), 3.64 (1H, m), 3.7S (1H, ), 4.13 (1H, m), 4.42 (2H, m), 3.57 (2H, s), 6.61 (2H, d),
6.68 (1H, s), 8.08 (1H, d)

LCMS Speeirum: MH-+ 363, relention time 1.02 min, Method 5 Min Acid

tert-Butyl N-[4-[4-[(35)-3-metlivimorpholin-4-y1]-6-(methylsul fomvlmethy Dpyrimidin-2-

ylIphenyllcarbamate

]

().,
0. g/ﬁ N
SN 0
2-Chloro-4-[(35)-3-methylmorpholii-4-yl]-6-(methylsul fonylmethyl)pyrimidine (1.0 g,
3.27 mmol) was dissolved in a solution of 18% DMF in & mixture of 7:3:2
DME:water:ethanol (7 mL). [4-[(2-Methylpropan-2-yDoxycarbonylamino]phenyl[boronic
acid (1.165 g, 4.91 mmol), 2M sodium carbonate solution (4 mL) and
dichlorabis(triphenylphosphing) palladivn catalyst (115 mg, 0.16 mmol) were then added
to the solution and refluxed at 90°C for 5 hours under nitrogen atmosphers, The reaction
was allowed to cool to reom temp then partitioned between athyl acetate and water. The
organics were dried over magnesium sulphate, filterad and concentrated to dryness. The
crude oil was dissolved in dichloromethane and filtered (o remove insolublz material. A
beige solid precipitated from the filtrates and the filirates were filtered again. The solid
was analysed and found to be the excess boronic acid and the filtrates contained the
product and some impurities. The filtrates were purified by chromatography on silica,
eluting with 0-40% ethyl acetate in isohexane, to give the desired compound as an orange
oil (530 mg).
LCMS Spectrum: MH+ 4A3, retention time 2.23 min, Method 5 Min Acid
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2-Cldoro-4-[(38)-3-methylimorpholin-4-y1]-6-(methylsulfonylmethyDpyrimidine

(o]
e,

)\

OO

2,4-Dichloro-6-(meihylsul fonylmethypyrimidine (30 g, 0.13 mol) was dissolved in
dichloromethane and stirred (under nitrogen) at -3°C. Triethylamine (17.4 mL, 0.13 mal)
was added to give a clear brown solution. (3.8)-3-Methylmorpholineg was dissolved in
dichloromethane and added dropwise keeping the reaction below -5°C. The cooling bath
was then removed and the mixiure stirred for 1 hour, The reaction mixture was heated at
reflux for 2 hours, then the reaction mixiure was washed with water, dried then evaporated.
The crude material was purified by preparative HPLC to give the desired material as a
solid (19.3 g).

NMR Spectruni: 'H NMR (400.13 MHz, DMSO-dg) 51.21 - 1.23 (m, 3H), 3.11 (s, 3H),
3.19 - 3.26 (i, 1H), 3.42 - 3.49 (m, 1H), 3.38 - 3.62 (1H, m), 3.73 (J, 1H), 3.92 - 3.94 (m,
2H), 4.27 - 4.31 (m, 1H), 4.45 (s, 2H), 6.92 (s, 1H)

LCMS Spectium: MH+ 306, retention time 1,42 min, Methad 5 Min Acid

2 4-Dichloro-6-(methylsulfonylmethyDpyrimidine

o
)

N"
6-(Methylsulfonylmethyl)-1 H-pyrimidine-2,4-dione (132 2, 0.65 mal) was added to
phosphorus oxychloride (1.2 L) and the mixture heated to reflux for 16 hours, then cooled
to room temperature, The excess phosphorus axychlorids was remaved in wacuo, the.
residue azeotroped with toluene (2 x 500 mL) and dissalvad in dichloromethane. This
mixturz was then poured slowly anto ice (4 L) and stirred for 20 minutes, then extracted
with dichloromethane (3 x 1 L) (the insoluble black material was filtzred off and
discarded) and ethyl acetate (2 % 1 L). The extracis were combined, dried, then evaporated
to leave the desired material as a dark: brown solid (51 ). The material was used without
further purification.
NMR Spectrum: 'H NMR (400,13 MHz, DMSO-dg) 53.13 (5, 3H), 4.79 (s, 2H), 7.87 (s,
1H) |
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LCMS Speciirum: MH-- 239, refention time 1.21 min, Method 5 Min Acid

6-(Methylsul fonylmethyl)-1H-pyrimidine-2.4-dione
0

00 NH
RS fi&

~F~"N"o

6-(Chloramethyl)-1H-pyrimidine-2,4-dione (175 g, 1.09 mol) was dissolved in DMF (2 L)
and methanesulphinic acid sodivm salt (133.5 g, 1.31 mol) was added. The reaction was
heated to 125°C for 2 hours then allowzd to cool and the suspension filterzd and
concentrated in vacua 1o give a yellow solid. The crude material was washed with water,
filtered, then triturated with toluene. The solid was filtered then triturared with isohexane
{o leave the desired compound as a yellow solid (250 g). The material was nsed without

further purification.
6-(Chloromathyl)- 1 H-pyrimidine-2,4-dione is a commercially available material,

-Chlora-4-[(35)-3-methy lmorphalin-4-yl]-6-(methylsul fonylmethyDpyrimidine can also
be prepared by the method described below,

2-Chloro-4-[(3.5)-3-methylmophalin-4-y1]-6-(methylsulfonylmethyDpyrimidine

®
N7

J\

OO

Methanesulfinic acid, sodium salt (11.75 g, 115.11 mmol) was added in one portion to 2-

chloro-4-(iodomethyl)-6-[(3S)-3-methylmorpholin-4-yllpyrimidine (37 g, 104.64 mmal),

in acetonitrile (200 mL) and the resulting solution stirred at $5°Cfor 24 hours. The organic

layers were combined and washed with water (3 x 100 mL), dried over MgSO., filterad,

and the solvent was removed by evaporation o give the crude product as a dark brown oil,

~ which solidifed (36 g). The crude solidwas purified by flash silicachromatography, elution

gradient 0 v 30% ethyl acatate in DCM, to give the desired material (22 g) as a cream

solid which was identical to previous samples.
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2-Chlaro-4-(iodomethyD-6-[(3S)-3-methylmorpholin-4-ylpyrinidine

O,

B
I N/)\CI

Methanesul fonyl chloride (0.245 mL, 3.14 numol) was added dropwise over a period of 5
minutes {0 a solution of triethylamine (0.875 mL, 6.28 mimol) and [2-chlora-6-[(3S)-3-
methylmorpholin-4-ylpyrimidin-4-ylJmethanol (510 mg, 2.09 mmol) in DCM (30 mL) at
0°C under nitrogen. The resulting solution was stirred at RT for 45 minufes. The reaction
mixture was diluted with water (20 mL). The organic layer waé dried (MgS0.) and
filiered. Sodium Todide (1569 mg, 10.46 mmol) was added and the reaction was heated o
50°C for 20 hours, The reaction mixture was filtered and evaporated (o afford the desired
material (761 mg).

NMR Spectruni: 'H NMR (400.132 MHz, DMSO) § 1.19 - 1.25 (3H, m), 3.12 - 3.22 (1H,
m1), 3.40 - 3.47 (1H, m), 3.57 - 3.60 (1H, m), 3.71 (1H, d), 3.90 - 3.94 (1H, m), 3.96 - 3.98
(1H, n), 4.28 - 4.32 (3H, m), 6.94 (1H, s).

LCMS Speétmm: m/z (ESI+) (M~H)-+ = 354; HPLC (R = 2.10 min.

2-Chloro-4-(iodomethyl)-6-[(35)-3-methylmorpholin-4-ylpyrimidine can also be prepared
by the dropwise addition of methanesulfonyl chloride (21 mL, 1169.52 mmol) to [2-
chloro-6-[(38)-3-methylmorpholin-4-yl]pyrimidin-4-ylmethanol (190 g, 779.68 mmaol)
and iethylamine (163 mL, 1169.52 mumol) in DCM (2293 mL) at 0°C under air. The
resulting solution was allowed to warm up slowly to RT over a period of 4 hours, The
reaction mixture was quenchad with water, extracted with DCM and the organic layer
dried aver MgSQy, filtered and evaporated to afford [2-chiloro-6-[(3S)-3-methylmaorpholin-
4-ylpyrimidin-4-ylmethyl methanesulfonaie as a yellow gum (251 2). Sodium iodide
(234 3, 1560.07 numol) was added to this material in acetone (3679 mL) and the resulting
suspension stirred at RT for 16 howrs, The reaction mixture was avaparated to dryness and
redissolved in DCM and washed three times with water then with a saturated agqueous
solution of sodium thiosulphate. The organic layer was dried over MgSO,, filtered and

evaporated to afford crude desired product (270 g). This was purified by chromatagraphy
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to give an off white solid which was further triturated with ether to give the desired

material which was identical to previous samples,

[2-Chlora-6-[(3.8)-3-methylmorpholin-4-yl pyrimidin-4-yl Imethanol

®
N7 ‘o

SN
LA
HO NT el

Methyl 2-chloro-6-[(38)-3-methylmorpholin-4-yl]pyrimidine-4-carboxylate (3.15 g) was
dissolved in dry THF (20 mL) and cooled 1o 0°C under nitragen. A solution of lithium
borahydride (2.0M in THF, 6.09mL) was added dropwise and the solution allowed (o
warm to RT and stirred for 1 howr, The reaction was quenched with water (20 mL) then
evaporatzd to dryness, the residue dissolved in ethyl acetate (150 mL) and washed with
water (150 mL) followed by brine (50 mL). The organics weare evaporated (o dryness t
give to the desired material as a white solid (2.44 g).

NMR Specirum: 'H NMR (400.132 MHz, DMSO) 5 1.20 - 1.21 (3H, m), 3.18 - 3.22 (1M,
m}, 3.40 - 3.47 (1H, m), 3.56 - 3.60 (1H, my), 3.71 (1H, d), 3.91 - 3.94 (1, ny), 3.98 (14,
d), 435 (3H, d), 5.51 (1H, t), 6.74 (1H, s).

Mass Spectrum; M+H"* 244.

[2-Chloro-6-[(38)-3-methylmorpholin-d-yl]pyrimidin-4-ylJmethanol can also be prepared
by the dropwise addition of lithium borohydiide (2M in THF) (454 mL, 908.17 mmol)
over a period of 15 minutes to a solution of methyl 2-chiloro-6-[(38)-3-methylmorpholin-4-
yllpyrimidine-4-carbaxylate (235 g, $84.92 mmeol) in the THF (4701 mL) at 0°C. The
mixture was stivred at RT for 2 howrs then water (1500 mL) was added slowly. A white
solid formed which was decanted off and the THF was removed under vacuum. To the
residuz was added more water (500 mL), and extracizd with ethyl acetate (3 x 700 mL),
The combined organics were washed with brine, dried over MgSO., filtered, and

concentrated to a white zolid which was identical to previous samples,
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Meihyl 2-chloro-6-[(35)-3-meihylmorpholin-4-yl]pyrimidine-4-carboxylate

),

LN
0 N/J\CI

o

Metlyl 2,6-dichloropyrimidine-4-carboxylate (5 ) was dissolved in DCM (120 mL). (3.5)-
3-Methylmorpholine (2.49 g) dissolved in triethylamine (3.70 mL) and DCM (10 miL) was
added dropwise to the solution aver 10 minnte. The reaction was lefi to stir at room
temperature for 1 hour. The reaction was then evaporated to dryness and dissolved in DCM
(300 mL). The organics were washed once with water (150 mL) and dried (MgSQs),
filtered and evaporated, The crude material was chiromatographed on silica, eluting with
2.5% methanol in DCM, to give the desired material as a white solid (3.15 g).

NME. Spectrunt: 'H NMR (400.132 MHz, DMSOQ) 5 1.22 - 1.24 (3H, my), 3.25 (1H, d),
3.41-3.48 (1H, m), 3.57 - 3.61 (1H, m), 3.71 (1H, d), 3.87 (3H, 5), 3.91 - 3.95 (1H, m),
4,25 (1H, s), 4.45 (1H, s), 7.29 (1H, s).

Mass Spectruni; M+H" 272.

Methyl 2-chloro-6-[(35)-3-methyhmorpholiu-4-y1]pyrimidine-4-carboxylate can also be
prepared by the addition of methyl 2,6-dichloropyrimidine-4-carboxylate (250 g, 1207.65
mmol) to the DCM (2500 mL). Triethylamine (185 mL, 1328.41 mnol) was added and the
reaction couled to 0°C. (38)-3-Methylmorpholine (128 g, 1268.03 mmeol) dissolved in
DCM (300 mLL), was added dropwise aver 30 minntes and the mixture stirred at 5°
overnight. Water (800 mL) was added, the phases separated and the aquoeus layer
extracted with DCM (300 mL). The combined organics were washed with brine (300 mL),
dried aver MgSQy, filtered and concentratzd to a cream solid. The crude solid was
dissolved in hot ethyl acetate (3 volumes) then isahexane (5 volumes) added the mixture
lefi to conl with stirring over the weekend (o give the desired material as a solid which was

identizal to previous samples.
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Example 2: 3-Cyclopropyl-1-[4-[4-[(35)-3-methylmorpholin-4-yl]-6-(2-

henyl]thiourea

0

ENJ"’
Q.,;gg"‘
S Z
NJ\N
H H

To a solution of 4-[4-[(3S)-3-methylmopholin-4-y1}-6-(2-methylsul fonylpropan-2-
yhpyrimidin-2-ylJaniline (100 mg, 0.26 mmol) in DCM (2 mL) was added a solution of
di(imidazol-1-yDmethanethicne (50.2 mg, 0.28 mmol) in DCM (1 wiL) and the solution
stirred at RT for 2 hours. Cyclopropylamine (0.089 mL, 1.28 ramol) was added followed
by triethylamine (0.036 mL, 0.26 numol) and the solution stirred overnight at RT. The
crude product was purified by preparative HPLC, using decreasingly polar mixtures of
water (containing 1% NH3) and MeCN as eluents, to give the desired material as a white
solid (64.0 mg, 51.0 %).

NME Spectiung: 'H NMR (400.13 MHz, DMSQ-d;) 5 0.59 - 0.62 (2H, m), 0.74 - 0.79 (2H,
m), 1.24 (3H, d), 1.7S (6H, s), 2.90 - 2.95 (1H, m), 3.04 (3H, 3), 3.17 - 3.25 (1H, m), 3.47 -
3.54 (1H, m), 3.64 - 3.67 (1H, m), 3.78 (1H, d), 3.96 - 4.00 (1H, m), +.22 - 4.26 (1H, m),
4,56 - 4.66 (1H, n), 6.73 (1H, s), 7.62 QH, d), $.14 (1H, 3), .29 (2H, d), 9.51 (1H, 5)

LCMS Spectrum: m/z (ESI+)(M-+-H)+ = 400; HPLC (R = 2,08 min.

The compounds below ware prepared in an analogous fashion from 4-[4-[(3.5)-3-
methylmarpholin-4-y1]-6-(2-methylsulfonylpropan-2-y)pyrimidin-2-ylJaniline using the
appropriate anine.

Example Structure NAME LCMS| Retention
MH+ | time (min)
3-methyl-1-[4-[4-[(35)-3- 464 1.96

2a .
), .
oo methylmorpholin-4-yl1]-6-(2-
XN
’Sy(f:’J\CL S methylsulfonylpropan-2-
NJLN/ 3 3 .
HoH yDpyrimidin-2-
yl)phenyl]thiourea
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2b 3-ethyl-1-[4-[4-[(39)-3- 478 | 2.14

)

o ;(éf:' methylmorpholin-4-yl]-6-(2-

S NACLN JSLN J methylsulfonylpropan-2-
HoH yDpyrimidin-2-

yl]phenyl]thicurea

2c [“] 3-(2-hydroxyethyl)-1-[4-[4- | 494 1.78

L [(3S)-3-methylmorpholin-4-

co 7Y
-8 W |/‘ iNIOH yl]'é-(z-
N
HoH methylsulfonylpropan-2-
yDpyrimidin-2-
yl]phenyl]thiourea
2d [01 3-(2-dimethylaminoethyl)-1- | 521 2.08
X o [44GS)3-
. O
Ayt |; JSLN J’”‘* methylmorpholin-4-yl}-0-(2-
N
HoH methylsulfonylpropan-2-

yD)pyrimidin-2-

yllphenyl]thicurea

Example 2a: "H NMR (400,13 MHz, DMSO-dg) & 1.24 (3H, d), 1.7S (6H, s), 2.95 (3H, ),
3.04 3H, 5), 3.17 - 3.25 (1H, m), 3.48 - 3,53 (1H, m), 3.63 - 3.67 (1H, m), 3.77 (111, d),
3.96 - 3.99 (1H, m), 4.24 (1H, d), 4.60 - 4.65 (1H, o), .73 (1H, ), 7.55 2H, d), 7.55 (1H,
s), 8.30 (2H, d), 9.73 (1H, s)

Example 2b: 'H NMP. (400.13 MHz, DMSO-dg) & 1.14 (3H, 1), 1.24 (3H, d), 1.77 3H, s),
1.78 (3H, s), 3.03 (3H, 8), 3.15 - 3.25 (1H, m), 3.47 - 3.52 (3H, m), 3.63 - 3.67 (1H, m),
3.77 (1H, d), 3.96 - 4.00 (1H, nv), 4.22 - 4.25 (1H, m), 4.59 - 4.65 (1H, m), 6.77 (1H, s),
7.56 (2H, d), 7.88 (1H, s), 8.30 (2H, d), 9.63 (1H, s)

Example 2¢: 'H NMR. (400.13 MHz, DMSO-dg) & 1.24 (3H, d), 1.78 (¢H, 5), 3.04 (3H, s),
3.17-3.25 (1H, m), 3.47 - 3.53 (1H, m), 3.37 (4H, s), 3.63 - 3.66 (1H, m), 3.77 (1H, d),
3.96 - 4.00 (1H, m), 4.24 (1H, d), 4.39 - 4,65 (1H, m), 4.81 (1H, s), 6.7S (1H, s), 7.63 (2H,
d), 7.87 (1H, 3), 8.30 (2H, d), 9.81 (1H, s)

Example 2d: "H NME. (400,13 MHz, DMSO-dg) $ 1.24 (3H, d), 1.7S (6H, s), 2.21 (5H, s),
2.45 (2H, v), 3.04 (3H, s), 3.18 - 3.25 (1H, m), 3.47 - 3.57 (3H, m}, 3.63 - 3.67 (1H, m),
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3.77 (1H, d), 3.96 - 4.00 (1H, m), 4.22 - 4.25 (1H, m), 4.59 - 4,65 (1H, 1), 6.78 (1H, 5),
7.65 (2H, d), 7.77 (11, 5), 8.30 (2H, d), 9.90 (1H, 5)

The preparation of 4-[4-[(35)-3-methylmorpholin-4-y1]-6-C-methylsulfonylpropan-2-

yDpyrimidin-2-yl]aniline is described below:

4-T4-[(3.5)-3-Methyimorphiolin-4-y1]-6-(2-methylsul fonylpropan-2-yDpyrimidin-2-

yllaniline

O,

Dichlorobis(triphenylphosphine)palladiomi(IT) (0.287 g, 0.41 mmol) was added to 2-
chloro-4-[(3S5)-3-methylmorpholin-d-y1]-6-(2-methylsul fory lpropan-2-ylpyrinidine (2.73
g, .18 mmol), 4-(4,4,5,5-teiramethyl-1,3,2-dioxaborolan-2-yl)aniline (2.329 g, 10.63
mmol) and 2M aqueous sodivm carbonate (15 wL, 29.44 mmaol) in DMF (15 mL), DME
(15 mL), 2thanol (15 mL) and water (37.5 mL) at RT under nitrogen. The reaction was
purged with nitrogen for 15 minutes and the 1'esult-ing mixture wags stirred at S0°C for 3
hours. The reaction mixture was diluted with ethyl acetate (300 mL) and washed
sequentially twice with water (150 mL) and saturated brine (150 mL). The organic layer
was dried MgSOQ.), filtered and evaporated (o afford crude product as a darl: brown gun.
The crude produet was purified by flash silica cliromatography, eluting with 0 to 20% ethyl
acetate in DCM, to give the desired material ag a white solid (2.16 g).

NMEP. Spectrum: 'H NMR (400.13 MHz, DMSO-dg) & 1.33 (3H, d), 1.87 (6H, s), 2.93 (3H,
$), 3.28 - 3.35 (1H, m), 3.56 - 3.63 (1H, m), 3.72 - 3.76 (1H, m), 3.82 (1H, d), 3.90 (2H, s),
4.01 - 4.03 (1H, m), 4.11 - 4.15 (1H, m), 4.46 - 4.53 (1H, m), 6.55 (1H, s), 5.71 (2H, d),
8.21 (2H, d) '

LCMS Specium: m/z (ESI--) (M+H)+ = 391; HPLC (R = 2.05 min.
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2-Chloro-4-[(35)-3-methylmorpholin-4-y11-6-(2-methylsulfomylpropan-2-yhpyrimidine

Sodiwm tert-butoxide (278 mg, 2.89 mmaol) was added to 2-chloro-4-[(38)-3-
methylmorpholin-4-yl]-6-(methylsul fonylmethylpyrirmidine (883 mg, 2.8% mmeal) in DMF
(25 mL) at 0°C under nitrogen. lodomethane (0.1$0 mL, 2.89 mmaol) was added and the
resulting solution was stirred at 0°C for 15 minutes, Further sodium tert-butoxide (278 mg
2.89 mmal) was added followed by iodomethane (0.150 mL, 2.89 muaol) and the resulting
solution was stirred at 0°C for 1 hour. The reaction was diluted with DCM (100 mL) and
washed with water (100 mL) and brine (100 mL). The organic layer was dried (MgSO,),
filterad and the solvent evaporated to a gum which slowly crystallised. The crude product
was purified by flash silica chromatography, eluting with 0 1o 5% methanol in DCM, to
give the desired material as a white solid (691 mg).

MMR Spectrum: 'H NMR (400,13 MHz, DMSO-dg) 5 1.26 (3H, d), 1.72 (8H, s), 2.87 3H,
s), 3.19-327 (1H, m), 3.44 - 3,51 (1H, m), 3.60 - 3.63 (1H, m), 3.72 (1H, d), 3.92 - 3.96
(2H, m), 4.23 - 4.32 (1H, m), 6.53 (1H, s)

LCMS Spectrum: m/z (ESI--) (M+H)+ = 334; HPLC (R = .95 min.

The preparation of 2-chloro-4-[(38)-3-methylmorpholin-4-y1]-6-

(methylsulfonylmethyDpyrimidine was described earlier.

3.5)-3-methylmorpholin-4-

A solution of 4-[4-[2-(benzenesulfonyl)propan-2-y1]-6-[(3S)-3-methylmorpholin-4-
yl]pyrimidin-2-yljaniline (0.091 g, 0.2 mmol) in THF (1.0 mL) was added to a solution of
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di(imidazol-1-yhmethanethione (0.050 g, 0.28 nuvol) in DCM (1.0 mL) and the resulting
solution was stirred at 40°C for 30 minufes. A solution of methylamine (2.0M in THF, 0.5
mL, 1.0 mmol) was added and the reaction was stirred at 40°C for 30 minutes and the
solvent was evaporated. The crude material was purified by preparative HPLC to give the
desired material as a solid (63 mg).

NMR Spectrum: 'H NMR (300.13 MHz, DMSQ-dg) § 1.20 (3H, d), 1.77 (34, 5), 1.7S (3H,
§), 2.93 (3H, d), 3.11 - 3.20 (1H, m), 3.45 - 3.52 (1H, m1), 3.61 - 3.06 (J1H, m), 3.76 (1H, d),
3.94 - 393 (1H, m), 4.14 (1H, d), 4.50 = 4.59 (1H, m), 5.09 (1H, s}, 7.40 (2H, d), 7.46 -
7.53 (4H, m), 7.61 - 7.68 (1H, m), 7.7S — 7.88 (3H, m), 9.73 (1H, s)

LCMS Spectium: m/z (ESI-)(M--H)+- 526, HPLC tR. = 2.41 min

The compounds below were preparad in an analogons faghion wsing the appropriate amine.

Example Structure NAME LCMS|Retention
MH+| time

(min)

3a [:],,, 1-[4-[4-[2-(benzenesulfomyl)propan- | 526 2.55

2-yl1]-6-[(3S)-3-methylmorpholin-4-
ey !
MRN8 vl pyrimidin-2-yl)phenyl]-3-

Cr XL kA

"R leyelopropylthiourea
3b [ ) 1-[4-[4-[2-(benzenesulfomylpropan- | 540 2.57
. %(gN 2-y1]-6-[(3S)-3-methylmorpholin-4-
CT ® N{J\IE:LN iN ) plipyrimidin-2-yl]phenyl]-3-
H " lethylthiourea
3¢ 1-[4-[4-[2-(benzenesulfony)propan- | 556 2.16

2-y1]-6-{(3S)-3-methylmorpholin-4-

50 P
I T . yl]pyrimidin-2-yl]phenyl]-3-(2-
T TA RS YUp
AR hydroxyethyl)thiourea

Example 3a: '"H NME (300.13 MHz, DMSO-de) & 0.56 — 0.62 (2H, m), 0.72 - 0.7 (2H,
m), 1.21 (3H, d), 1.77 (3H, s), 1.7S (3H, s), 2.81 = 2.99 (1H, m), 3.11 - 3.22 (1H, m), 3.45 -
3.52 (1H, m), 3.61 - 3.66 (1H, m), 3.76 (1H, d), 3.94 - 3.99 (1H, m), 4.13 - 4.17 (1H, m),
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4.514.59 (1H, m), 6.70 (1H, s), 7.40 - 7.53 (6H, m), 7.62 - 7.68 (1H, m), 7.84 2H, d), S.14
(1H, s),9.48 (1H, s)

Example 3b: 'H NMR (300,13 MHz, DMSO-d,) 5 1.13 (3H, 1), 1.20 (3H, d), 1.77 (3H, s),
1.78 (3H, 5), 3.11, 3.22 (1H, m), 3.43 - 3.51 (3H, m), 3.61 - 3.60 (1H, m), 3.7 (1H, d),
3.94 23,09 (1H, m), 4.11 - 4.16 (1H, m), 4.51 4.58 (1H, m), 6.69 (1H, 5), 7.41 2H, d), 7.46
- 7.53 (4H, my), 7.62 - 7.68 (1H, m), 7.85 (3H, d), 2.62 (1H, 5)

Example 3¢: 'H NME. (300.13 MHz, DMSO-dg) & 1.20 (3H, d), 1.77 (3H, s), 1.7S (3H, s),
3.11-3.21 (1H, m), 3.44 - 3.50 (1H, n1), 3.532 - 3.38 (4H, m), 3.60 - 3.67 (1H, m), 3.76
(1H, dy, 3.94 - 3.98 (1H, m), 4.08 - 4.16 (1H, m), 4.50 — 4.59 (1H, m), 4 84 (1H, 3), 6.69
(1H, s), 7.46 - 7.52 (6H, m), 7.62 - 7.68 (1H, m), 7.83 - 7.87 (3H, m), 9.79 (11, s)

The preparation of 4-[4-[2-(benzenesul fonyl)propan-2-yl]-6-[(3S)-3-methylmorpholin-4-

yl]pyrimidin-2-yl]aniline is described below:

4-[4-[2-(benzenesulfonyDpropan-2-y1]-6-[(38)-3-mzthylmorpholin-4-ylpyrimidin-2-

yl]aniline

o]

EN]'I,’
0o [}
<
LERe!
NH,

Sodium carbonate (2M aqueous solution) (3.21 mL, 6.43 mmol) was added to 4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yhaniline (391 mg, 1,79 mmol) and 4-[2-
(benzenesulfonyl)propan-2-yl}-2-chloro-6-[(38)-3-methylmorpholin-4-yljpyrimidine (707
mg, 1.79 mumol) in a mixture of DME (8.0 mL), ethanol (4.0 mL), DMF (4.0 mL) and
water (4.0 mL) under nitrogen. The mixture was degassed and purged with nitrogen three
times. Bis(triphenylphosphine)palladivm(IT) chloridz (63 mg, 0.09 mmol) was added and
the mixture was degassed and purged with nitrogen a further three times. The resulting
suspension was stirred at 80°C for 30 minutes. The reaction mixture was concentrated and
diluted with ethyl acetate (50 mL), and washad sequentially with water (2% 25 mL) and
saturated brine (25 mL). The organic layer was dried over MgSQ., filtered and evaporated

to afford crude product. The crudz product was purified by flash silica chromatography,
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elution gradient 0 to 2% methanol in DCM, to give the desired material a3 a beige solid
(578 mg).

NMR Spectrum; 'H NMR (300.13 MHz, CDCL) 5 .33 (3H, d), 1.83 (34, 5), 1.85 3H, 3),
3.25-3.35 (1H, m), 3.58 - 3.67 (1H, m), 3.74 - 3.85 (4H, m), 4.02 - 4,07 (1H, m), 4.10 -
4.15 (1H, n1), 4.47 - 4.50 (1H, m), ©.55 - .59 (2H, m), 6.63 (1H, s), 7.30 - 7.36 (2H, m),
7.45-7.51 (1H, m), 7.53 - 7.57 2H, m), 7.74 - 7.78 (2H, m)

LCMS Spectrum: m/z (ESI+) (M+H)+ = 453; HPLC (R = 2.22 min

(benzenesulfonyl)propan-2-y1]-2-chloro-6-[(38)-3-methylmorpholin-4-yljpyrimidine

0

),
SN
©S épX(qu/)\0|

Iodomethane (0.156 mL, 2.50 mmol) was added to 4-(benzenesul fonylmethyl)-2-chlore-6-
[(3S)-3-methylmorphaolin-4-yl]pyrimidine (0.920 g, 2.5 mmol) and sodivm tert-butoxide
(0.240 g, 2.50 mmeol) in DMF (14 mL) cooled to 0°C. The reaction mixturs was stirred for
10 minites then a second equivalent of sodivm teri-butoxide (0.240 g, 2.50 mmaol) and
iodomethane (0.156 mL, 2.50 mumol) were added. The reaction was allowad to warm to RT
and then stirred for 1 hour. The mixiure was diluied with water (50 mL) and DCM (50
mL). The organic layer was separatzd and washed sequentially with water (2 x 50mL) and
brine (2 = 50mL). The organic layer was then diied (MzS0.), filtered and evaporated to
give crude product. The crudz product was purified by flash silica chromatozrapliy, elution
gradient 0 to 2% methanal in DCM, ta give the desired material as a white solid (0.742 g).
NMR Spectiuni: 1H NMER (300.13 MHz, CDCI3) 5 1.34 (3H, d), 1.75 3H, s), 1.75 (3H, s),
3.26-3.35 (1H, ), 3.53 - 3.62 (1H, m), 3.6% - 3.74 (1H, w), 3.79 - 3.83 (1H, m), 4.00 -
4.05 (2H, m), 4.34 (1H, d), .70 (1H, 3), 7.45 - 7.50 (2H, m), 7.56 - 7.65 (3H, m)

LCMS Spectium: n/z (EST--) (M+H)+- = 396; HPLC (R = 2,46 min
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4-(Benzenasulfonylmethyl)-2-chlora-6-[(38)-3-methylmorpholin-4-ylIpyrimidine

o
EN]'I,,

0o [}
©,s N/)\CI

Benzznesulfinic acid, sodium salt (4.22 g, 25.74 mmol) was added to 2-chlora-4-
(iodomethyl)-6-[(38)-3-methylmorpholin-4-yl]pyrimidine (7.0 g, 19.80 mmoal) in
acetonitrile (200 mL) and the resulting mixture stirred under a nitrogen atmasphere at S0°C
for 20 hours. The reaction was cooled and the solvent was removed. DCM was added and
the solution was washed with water, The DCM was dried (MgS0.), Ailtered and the solvant
was remaved. The crude product was purified by flash silica chromatography, elution
gradient 0 1o 30%; ethyl acetate in DCM, 1o give the desired material as a cream solid (6.21
g).

NMR Spectrum: 'H NMR (400,132 MHz, DMSO-dg) 5 1.15-1.16 (3H, J), 3.11-3.18 (1H,
id), 3.38-3.45 (1H, ), 3.55-3.58 (1H, 4d), 3.70-3.73 (1H, d), 3.85-3.94 (2H, m), 4.15 (1H,
bs), 4.64 (2H, s), 6.07 (1H, 5), 7.63-7.66 2H, m), 7.74-7.80 (3H, m).

LCMS Spectium: nvz (ES+) (M-+H)+=368; HPLC tR=2.035 min.

The preparation of 2-chloro-4-(iadomethyl)-6-[(3S)-3-methy lmorpholin-4-yl]pyrimidine

was described carlier.

Example 4: 3-C

3-methylmorpholin-4-vllpyrimidin-2-vllphenvllthiourea

®
N7

0.0 \j'\
HO\/\/S\ < > -
AYT) i
P ”JLﬁA

Di(imidazol-1-y)methanethions (46 mg, 0.20 mmol) was added o 3-[2-[2-(4-
aminophenyl)-6-[(35)-3-methy lmoipholin-4-ylpyrimidin-4-yl]propan-2-
ylsulfonyl)propan-1-ol (100 mg, 0.17 mmol) in DCM (2 mL) and THF (1 mL) and the

reaction stirred at RT for 3 howrs. Cyclopropylamine (1.20 mmol) was added followed by

W
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triethylamine (0.043 mL, 0.17 mmol) and the veaction stirred at 50aC for 2 howrs. The

mixturz was allowed to cool and purified by preparative HPLC to give the desired material

as a solid (97 mg).

NMR Spectrun: 'H NMR. (400.132 MHz, DMSQ-d;) 6 0.57 - 0.65 (2H, m), 0.72 - 0.52

(2H, my), 1.24 (3H, d), 1.72 - 1.85 (SH, n1), 3.21 - 3,35 (4H, m), 3.41 - 3.54 (3H, m), 3.65
(1H, d), 3.77 (1H, d), 3.98 (1H, d), 4.24 (1H, d), 4.56 - 4.66 2H, m), 6.79 (11, 5), 7.62
(2H, d), 8.16 (1H, s), .29 (2H, d), 9.51 (1H, s).

LCMS Specuum: nv/z (ES+) (M+H)+=534; HPLC tR=1.94 min.

The following compounds were preparad in an analogous fashion from 3-[2-[2-(4-
aminophenyl)-6-[(35)-3-methylmorpholin-4-yl]pyrimidin-4-yl]propan-2-

ylsulfonyl]propan-1-ol and the appropriate amine.

Example Structure NAME LCMS|Retention
MH+| time
(min)
4a [Oj ' 3-(2-hydrovyethyl)-1-[4-[4-[2-(3- 538 1.68
HO L7 hiydroxypropylsulfonyl)propan-2-yl]-

L o
576:'*)\@*]\N JSLN J’ 6-[(3S)-3-methylmorpholin-4-

yllpyrimidin-2-yl)phenyl]thiourea

4b [0] 1-[4-[4-[2-(3- 508 1.82
S o o N\N" hydroxypropylsulfonyl)propan-2-yl]-
O[]
LS NJ\(:L i 6-[(3S)-3-methylmorpholin-4-
HOR yl]pyrimidin-2-yl]phenyl]-3-
methylthiourea
4c [01 3-cthyl-1-[4-[4-[2-(3- 522 1.97

NT

\U 0 Au hydroxypropylsulforyl)prapan-2-y1]4
So AN AN AL AT ; w bl
S uN jLN J 5-[(3S)-3-methylmorpholin-4-

H H

yl]pyrimidin-2-yl]phenyl]thicurea

Example 4a: '"H NMF. (400.132 MHz, DMSO-d;) 5 1.24 (3H, ), 1.70 - 1.81 (SH, m), 3.17
- 3.34 (6H, 1), 3.41 - 3.46 (2H, n1), 3.47 - 3.55 (1H, m), 3.65 (1H, d), 3.77 (1H, d), 3.8
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(1H, dj, 4.24 (1H, d), 4.56 - 4.63 (2H, m), 4.81 (1H, 8), 6.79 (1H, ), 7.03 (2H, d), 7.37
(1H, s), 8.30 (2H, d), 9.81 (1H, s)

Example 4b: 'H NMR (400.132 MHz, DMSOQ-dg) 5 1.24 (3H, d), 1.71 - 1.82 (SH, m),
2.96 (3H, 5), 3.16 - 3.34 (3H, m), 3.42 - 3.55 (3H, m), 3.65 (1H, d), 3.77 (1H, d), 3.98 (1H,
d), 4.23 (1H, d), 4.56 - 4.64 (2H, m), 6.79 (1H, 5), 7.55 H, d), 7.83 (1H, s), 8.30 (2H, d),
9.73 (1H, s)

Example 4¢: "H NMR (400.132 MHz, DMSO-dg) 5 1.14 (3H, 1), 1.24 (3H, d), 1.74 - 1.82
(SH, m), 3.17 - 3.34 (3H, m), 3.3% - 3.57 (3H, m), 3.65 (1H, d), 3.77 (1H, d), 3.98 (1H, d),
4.22 (1H, d), 4.57 - 4.04 QH, my, 0.79 (1H, 5), 7.57 (2H, d), 7.52 (1H, ), 3.30 (2H, d)
The preparation of 3-[2-[2-(4-aminophenyl)-6-[(35)-3-methylmorpholin-4-yl]pyrimidin-4-

yllpropan-2-ylsulfonyl]propan-1-ol is described below.

3-12-[2-(4-Aminopheny])-6-[(3N-3-methylmorpholin-4-ylpyrimidin-4-yllpropan-2-

ylsulfonyl]propan-1-ol

(o)

[Nj'l,l
0o [N
HOV/\,S \N(J\O
Z NH,

Bis(triphenylphosphine)palladium(I) chloride (0.176 g, 0.25 mmol) was added 1o 3-[2-[2-
chloro-6-[(39)-3-methylmorpholin-4-yl]pyrimidin-4-ylJpropan-2-ylsulfonyl Jpropoxy-
tri(propan-2-yhsilane (2 3, 3.74 mmol), 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)ani]ﬁ’:a (1.107 g, 5.05 mmal) and 2M sodium carbonate salution (3 mL, 6.00 mimol) in a
solvent mixture of DMF (5§ mL), DME (8 mL), water (2 mL) and ethanol (1.5 mL) and the
resulting mixture stirred at 90°C for 5 hours, under an inert atmosphere, The reaction
mixture was diluted with ethyl acetate (200 mL), and washed with water (2 x 100 mL). The
organic layer was dried aver NaySQy, filiered and evaparated to afford a residue which was
dissolved in DCM (100 mL), and tetrabutylammonium Auoride (18,72 mL, 18.72 mmaol)
added. The mixture was stirred at RT for 2 hows, The reaction mixture was diluted with
DCM (100 mL), and washed sequentially with a saturated aqueous solution of ammonium
chloride (50 mL) and water (2 = 100 mL). The organic layer was dried over NazSOQ,,

filtered and evaporated to afford crude product, The crude product was purified by flash
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silica chromatography, elution gradient 20 to 100% ethyl acetate in isohexane then 4%
methanol in ethyl acetate, to give a material which was further purified by ion exchange
chromatography using an SCX ¢olumn, eluting with 7N ammonia in methanal, to give the
desired material as a beige solid (1.0 g).

NMR Speectruni: 'H NMR (400,132 MHz, DMSO-dg) 5 1.21 (3H, d), 1.72 - 1.31 ($H, m),
3.14 -3.22 (1H, m), 3.26 - 3.35 (3H, m), 3.41 - 3.52 (3H, m), 3.64 (1H, d), 3.76 (1H, J),
3.97 (1H, d), 4.19 (1H, dy, 4.50 - 4.60 QH, m), 5.54 2H, d), 6.38 - 6.69 (3H, my, 8.0 CH,
d)

LCMS Spectruin: none.

3-12-[2-Clilora-6-[(3.5)-3-methybnorpholin-4-y1lpyrimidin-4-yl]propan-2-

ylsulfonylpropoxy-tri(propan-2-yDsilane

Sodium feri-butoxide (5.93 mmol) was added (o a solution of 3-[[2-chloro-6-[(35)-3-
methylmorpholin-4-yl]pyrimidin-4-ylJmethylsulfonyl Jpropoxy-tri(propan-2-ylsilane (3 g,
5.93 mmol) in DMF (10 mL) at =5°C, followed by the dropwise addition of iodommethane
(0.33 mL) at —=5°C. The addition of sodivm fer-butoxide and iodomethane was repeated
and the reaction stirred at -=5°C for 1 hour then RT for 16 hours. The reaction mixture was
diluted with ethyl acztate (250 mL), and washed with water (2 x 150 mL). The arganic
layer was dried over MgSO,, filtered and evaporated to afford crude praduct which was
triturated with a mixture of diethyl ether and isohexane to give the desived malterial as a
cream solid (2.0 g). '

NMR Speciruny: '"H NMR. (400.132 MHz, DMSQ-dg) & 0.96 - 1.04 Q1H, m), 1.20 (3H, d),
1.79 - 1.89 (2H, m), 3.12 - 3.22 (3H, m), 3.39 - 3.48 (1H, ), 3.58 (1H, d), 3.69 - 3.78 (3H,
m), 3.94 (1H, d), 4.08 (1H, s), 6.88 (1H, s)

LCMS Spectium: nv/z (ES+) (M--H)+=534; HPLC tR=3.98 min.
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3-[[2-Chloro-6-[(3.5)-3-methyimorpholin-4-ylpyrimidin-4-ylImethylsulfonyl]propoxy-

O,

o [N

-7_/(5;_ \/\SSU I N'/J\CI
3-[[2-Chlora-6-[(38)-3-methylmorpholin-4-ylpyrimidin-4-ylJmeéthylsulfonyl}prapan-1-ol
(5.04 g, 14.41 mmol) in DMF (25 mL) was added to chlorotrisapropylsilane (3.70 mL,
17.29 mmol) and imidazolz (2.354 2, 34.58 munol) in DMF (25 L) at RT aver a period of
5 minuntes under a nitrogan atmosphere. The resulting solution was stirred at BT for 18
hours. The reaction mixture was evaporated 1o dryness and redissolved in DCM (200 mL)
then washed sequentially with water (100 mL) and saturated brine (J00 mL). The organic
layer was dried (MgS0.), filtered and evaporated to give the desired material as an o1l
(7.29 g).
NMR Spectrum: 'H NMR (400.132 MHz, CDCL;) 5 0.99 - 1.07 (21H, m), 1.33 (3H, d),
2.06-2.13 2H, my, 3.20 - 3.24 (2H, m), 3.26 - 3.34 (1H, m), 3.50 - 3.57 (1H, m), 3.66 -
3.70 (1H, m), 3.77 - 3.83 (3H, m), 3.99 - 4,03 (2H, m), 4.16 (2H, s), 4.25 - 4.37 (1H, m),
6.54 (1H, s)
LCMS Spectrum: m/z (ESI--)Y(M~H)-+ = 506; HPLC (R = 3.42min.

3-[[2-Chloro-6-{(38)-3-mcthylmorpholin-4-ylIpyrimidin-4-ymethvlsulfonyllpropan-1-ol

(o)

[Nj't,,
0
HO\/\,S | N/J\CI

3-Chlorabenzoperoxoic acid (4.00 g, 23.16 mmol) was added to 3-[[2-chlora-6-[(35)-3-
methylmorpholin-4-yl]pyrimidin-4-yljmethylsulfanyl)propan-1-01 (3.68 g, 11.58 nunal) in
DCM (100 mL) at RT over a period of 5 minutes, The resulting solution was stirred at RT
for 3 hours, A further portion of 3-chilorohenzoperoxoic a2id (2.00 g, 11.58 mmol) was
added and the resulting solution was stirrad at RT for an additional 1 hour. The reaction
mixture was washed sequentially with 10% aqueons sodium metabisulphite solution (2 x

100 mL), a satwrated aqueous solution of sodium hydrogen carbonate (100 mL), and
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saturated brine (100 mL). Tha organic layer was dried MgS0y), filtered and evaporated to
give the desired material as a gum (4.05 g).

NMR Spectrumi: 'H NME (400,132 MHz, CDCL) § 1.34 (3H, d), 2.12 - 2.18 (2H, m), 3.27
(2H, 1), 3.31 - 3.35 (1H, n1), 3.51 - 3.57 (1H, m), 3.67 - 3.70 (1H, m), 3.77 - 3.82 (3H, m),
3.99-4.03 (1H, m), 4.18 (2H, 5), 4.26 - 4.37 (1H, m), 6.51 (1H, s)

LCMS Spectrum: m/z (ESIH)(M-+H)-+ = 350; HPLC tR = 1.30min.

3-[[2-Chloro-6-[(35)-3-methylmorpholin-4-ylpyrimidin-4-yllmethylsulfanylpropan-1-ol
o)
EN]'III
=N

HO _A~U-S l N/)\

ci
A solution of 2-chlora-4-(iodomethyl)-6-[(38)-3-nuathylmorpholin-4-ylJpyrimidine (12.4

2, 35.07 mmaol) in DCM (50 mL) was added to a stirred solution of 3-mercapto-1-prapanal
(3.04 mL, 42.08 nonol) and DIPEA (9.77 mL, 56.11 mmol) in DCM (100 mL) at RT, aver
a period of 40 minutes under a nitrogen atmosphere. The resulting solution was stirred at
RT for 18 hours. The reaction mixture was washed sequentially with a saturated aquesus
solution of sodium hydrogen carbonate (2 x 50 mL) and saturated brinz (50 mL). The
organic layer was dried (MgS0.), filtered and evaporated to afford crude product as a dark
brown oil, The crude product was purified by flash silica chromatagraphy, eluting with 0 to
75% ethyl acetate in DCM, to give the desired material as a yellow gum (5.86 g).

MMR Spectrom: "H NMR (400.132 MHz, CDCL) 5 1.32 3H, d), 1.84 - 1.90 (2H, m), 1.94
(1H, s), 2.69 2H, t), 3.24 - 3.32 (1H, m), 3.51 - 3.58% (1H, m), 3.61 (2H, 5), 3.67 - 3.71 (1H,
m), 3.73 - 3.80 (3H, m), 3.98 - 4.04 (2H, m), 4.28 - 4.34 (1H, m), 6.45 (1H, s)

LCMS Spectrum: m/z (ESI+)(M-+H)-+ = 318; HPLC tR = 1.55min.

The preparation of 2-chloro-4-(iodomezthyl)-6-[(3S)-3-mzthylmorpholin-4-ylpyrimidine

was described earlier.
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Example 5: 3-(2-Hydroxyethyl)-1-[4-[4-(2-hyvdroxypropan-2-y1)-6-[(35)-3-

methylmorpholin-4-vlipyrimidin-2-vl]phenyl]thiourea
o)

A,
N’U JSL J/
NN

A solution of di(imidazol- [-yl)methanethione (84 mg, 0.46 mimol) in DCM (2 mL) was
addad to a stirred solution of 2-[2-(4-aminophenyl)-6-[(35)-3-methylmaorpholin-4-
yl]pyrimidin-4-ylJpropan-2-ol (100 mg, 0.3 mmal) in DCM (2 mL) and THF (1 mL) over a
period of 2 minutes under nitrogen. The resulting solution was stirred at RT for 2 hours.
Ethanolamine (91.5 mg, 0.46 mmol) and tricthylamine (0.1 L) were added (o the reaction
mixture. The resulting solution was stirred at RT for 4 hours, The réaction mixture was
evaporated to dryness and redissolved in DMF. The crude product waz purified by
preparative HPLC to give the desired material as a white solid (5 mg).

NMR Spectrum: 'H NMP. (399902 MHz, DMSO) 3 1.23 (3H, d), 1.46 (5H, s), 3.20 (1H,
m), 3.50 (1H, m), 3.57 (4H, m), 3.64 (1H, m), 3.77 (1H, m), 3.98 (1H, m), 4.16 (1H, m),
4.54 (1H, m), 4.34 (1H, m), 5.24 (1H, s), ©.34 (1H, s), 7.59 (2H, d), 7.85 (1H, s), $.29 (2H,
d), 9.81 (1H, s)

LCMS Spectium: m/z (ESIH)(M--H)-+- = 432; HPLC tR = 1.76 min.

The compounds below were preparad in an analogouns fashion from 2-[2-(4-aminaphenyl)-

6-[(39)-3-methylmaorpholin-4-yl)pyrimidin-4-yl]propain-2-ol using the appropriate amine.

Example Structure NAME LCMS|Retention
MH+ | time
(min)
Sa 1-[4-[4-Q2-hydroxypropan-2-y1)-6-[(3S)-| 402 1.97

! N"’ 3-methylmorpholin-4-yl]pyrimidin-2-
»
HO)<L)N\ J\@ j‘\ yl]phenyl]-3-methylthiourea
N
H

& N,
H
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Sb EO] 3-cyclopropyl-1-[4-[4-(2- 428 212
N

hydroxypropan-2-yl1)-6-[(3S)-3-

(X . L
"o NJ\@\N iN A methylmorpholin-4-yl}pyrimidin-2-
HoH yl]phenyljthiourea

Se Eol 3-ethyl-1-[4-[4-Q2-hydraxypropan-2-yl)-| 416 | 2.17
L, 6-[(3S)-3-methylmorpholin-4-
| . .
> Ll ylpyrimidin-2-ylJphenyl]thiourea

|
A7
H H

Example 5a: 'H NME (399,902 MHz, DMSO) & 1.29 (3H, d), 1.52 (6H, s), 3.00 (3H, d),
3.28 (1H, m), 3.55 (1H, m), 3.70 (1H, m), 3.83 (1H, m), 4.03 (1H, m), 4.22 (1H, m), 4.59
(1H, m), 5.30 (1H, m), 6.90 (1H, s), 7.56 (2H, d), 7.87 (1H, s), 8.35 (2H, d), 2.83 (1H, s)

Example 5b: 'H NMR (392,902 MHz, DMSO) 5 0.60 (2H, m), 0.76 (2H, m), 1.24 (3H, d),

1.46 (6H, ), 2.93 (1H, m), 3.22 (1H, m), 3.50 (1H, m), 3.65 (1H, m), 3.77 (1H, m), 3.98
(1H, m), 4.16 (1H, n1), 4.54 (1H, m), 5.24 (1H, s), 6.85 (1H, 5, 7.57 (2H, d), 3.10 (1H, s),
8.29 (2H, d), 9.52 (1H, s)

Example S¢: 'H NMR. (399,902 MHz, DMSO) & 1.14 (3H, 1), 1.24 (3H, d), 1.46 (GH, s),
3.21 (1H, m), 3.50 (3H, m), 3.65 (1H, m), 3.77 (1H, ny), 3.95 (1H, m), 4.16 (1H, m), 4.54
(1, m), 5.24 (1H, s), 6.84 (1H, 8), 7.52 (2H, d), 7.88 (1H, 3), 8.30 (2H, d), 9.65 (1H, 5)

The preparation of 2-[2-(4-aminophenyl)-6-[(38)-3-methylmorpholin-4-yl]pyrimidin-d-

yllpropan-2-al is described below:

2-[2-(4-AminophenyD-6-[(35)-3-methyhmormpholin-4-vllpyrimidin-4-ylpropan-2-ol

(0]
C .
| SN
HO N//k :
NH

Dichlorobis(triphenylphosphing)palladium(II) (0.492 g, 0.70 mmol) was added to 2-[2-

2

chloro-6-[(35)-3-methylmorpholin-4-ylpyrimidin-4-yl]propan-2-ol (3.81 g, 14.02 nunol),

4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yaniline (3.38 g, 15.42 mmol) and sodium



a

20

WO 2009/007750 PCT/GB200%/050548

132

carbonate (4.46 g, 42.06 mmol) in DME (30 mL) and water (20.00 mL) under nitrogen.
The resulting saolution was stirred at S0°C for 6 hours, The reaction mixture was dilutad
with DCM (200 mL), and washed wiith water (400 mL) twice. The organic layer was dried
over MgS0,, filtered and evaparated (o alford crude product. The crude product was
purified by flash silica chiomatography, elution gradient 20 to 60% ethyl acetat in
isohexane, to give a material which was further purified by ion exchange chromatography
using an SCX columi, eluting with 2M ammonia in methanol, to give the desired material
as a pink gum (2.78 g).

NMR Spectrum: 'H NMR. (399,902 MHz, DMSO) & 1.21 (3H, d), 1.43 (¢H, 3), 3.17 (1H,
m), 3.47 (1H, m), 3.63 (1H, m), 3.76 (1H, m), 3.97 (1H, m), 4.13 (1H, m), 4.4S (1H, m),
5.18 (1H, s), 5.50 (2H, m), 6.59 (2H, d), 6.71 (1H, s), 8.07 2H, d)

LCMS Spectrum: m/z (ESI--)(M-H)-+ = 329; HPLC (R = 1.95 min.

2-[2-Chloro-6-[(35)-3-methylmorpholin-4-yvlpyrimidin-4-ylpropan-2-ol

Methyl 2-chlora-6-[(35)-3-methylmarpholin-4-yl]pyrimidine-4-carboxylate (300 mg) was
dissolved inn dry THF and cooled to =78°C. Methylmagnesivm bromide (3.0M in dicthyl
ether, 0.74 mL) was added dropwise over 2 min then the reaction allowed to stiv at =78°C
for 20 min before allowing to warm to RT. The reaction was stirred for a further 20 min
and then quenched with water (2 mL). The reaction was reduced to dryness and partitioned
between ethyl acetate (S0 mL) and water (50 mL) and the organic layer dried over
magnesium sulphate and vacuumed 1o dryness to the desived malterial as a white solid (291
mg).

NMR Spectrum: (400.13 MHz, DMSO-dg) 5 1.16 - 1.23 (3H, m), 1.36 (0H, 5), 3.15-3.23
(1H, m), 3.40 - 3.47 (1H, m), 3.56 - 3.60 (1H, m), 3.71 (1H, d), 3.91 - 3.94 2H, m), 4.34
(1H, s), 5.28 (1H, s), 6.87 (1H, s).

Mass Spectrum; M-+H" 272,



WO 2009/007750 PCT/GB2008/050548

134
CLAIMS

1. A compound of formula (I)

O
Y
N
1YI)§Y2
R! \X)\N//KRZ

formula (I)
or a pharmaceutically acceptable salt thereof, wherein
mis0,1, 2,3 or4;
Y and Y2 are independently N ar CR® provided that one of 'Y and Y2 is N and the other is
CRS;
X is a linker group selected from -CR'=CR’-, -CR*=CR’CRR’-, -CRSR'CR’=CR"-,
-C=C-, -C=CCRR-, -CROR7C=C-, -NRCROR-, -CRR’-, -SCRR’-, -S(O)CRR’-,
-S(O),CROR-, - CONRACRP -, NEAC(MCRER -, NRAC(ONRCRR-,
NES(0),CRER-, -S(0)NE CRER-, -C(O)NRE-, NRAC(0)-, -NR C(OINE-,
-S(0)NR*- and -NR*S(0),-;
R is a group selected from hydrogen, C)galkyl, Cogalkenyl, Cogall:ynyl, carbocyslyl,
carbocyclylC)galkyl, heterocyclyl and haterocyclylC) gallzyl, which group is optionally
substituted by one or more substituent group selected from halo, cyana, nitro, R%, -OR?,
S, -SOR’, -SOuR®, -COR®, -COR’, -CONRIR', MRIR'?, -NRPCOR', -NRCO,R',
NF'CONER', NR*COCONR'E' and -NPSO,R'Y,
R? is a group selected from C\galkyl, carboeyelyl and heteroeyelyl which group is
substituted by -NRCSNR"*R' and optionally substifuted by ane or mare substitnent
aroup independently selected from halo, eyano, nitro, -R', -OR", -SSR, -SOR™, -8O,R",
-CORY, -CO,R", -CONRYR™, NRMR'?, NRVCOR'?, and -NRVCOCONRPR';
each R?, when present, 18 independently selected from halo, ¢yano, nitro, -R" , -OR" ,
-SRP, -SORP, S0P, -CORP, -CORY, -CONRPRY, NRPRY, -NRPCOR™,
-NR"CO,R" and -NRPSO,RY;
R* and R® are independently hydrogen or C_ealkyl;

7
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or R' and R* together with the atom or atoms to which they are attached form a 4- to 10-
memberad carbocyclic or heteracyclic ring wherein 1, 2 or 3 ring carbon atoms 1s
optionally replaced with N, O or S and which ring is optionally substituted by one or more
substituent groﬁps selected from halo, cyana, nitro, hydroxy, oxo, Cigalkyl, Cisalloxy,
halaCygallzyl, haloCgalkoxy, hydroxyCgallyl, hydroxyCgalloxy, CgallaoxyC alkyl,
CigalkoxyCjgalkoxy, amino, C)galkylamino, bis(C.sallzyl)aming, aminaCygalkyl, (Ci.
calkyDaminoC)_gallyl, bis(CsallyDaminoC) gallzyl, eyanoC galkyl, C)sallylsulfonyl, C;.
salkylsulfonylamino, Cgalkylsulfonyl(C)_gallzyDamin, sulfamayl, ) zalkylsulfamoyl,
bis(CrgalkyDsulfamoyl, C)sallzanoylamino, Cgalkanoyl(C.sallzyl)aming, carbamoyl, C;.
galkylcarbamoyl and bis(C)_sallzyl)carbamoyl;

R® and R7 are independently selected from hydrogen, halo, cyana, nitro and Cy_galkyl;

R® is selected from hydragen, halo, cyano and C.sallyl;

R’ and R" are independently hydrogen or a group selested from C)alkyl, carbacyclyl,
carbocyelylCy_gallyl, heterocyclyl and heteracyclylCysalkyl which graup is optionally
substituted by one or more substituent groups selected from halo, cyano, nifro, hydroxy,
Chrealliyl, Crsalkoxy, haloCsalkyl, haloC gall:oxy, hydroxyCsallyl, hydroxyCgallozy,
CrealloxyCyalloyl, CgalkoxyCgalkoxy, amino, C)gallylamino, bis(C.gallyl)amine,
aminoCy.galkyl, (C.galkyDaminoC)gallzyl, bis(ChgalloylamineC)galkyl, cyanaC salkyl,
Crgalkylsulfonyl, C)salkylsulfonylaming, C)_gallzylsulfonyl(C)_gall:ylamino, sulfamayl,
Crgalkylsulfamoyl, bis(Cigallzylsulfamoyl, Cy.salkanaylamino, C_gallzanoyl(Cy.
gallryl)amino, carbamoyl, C)gallzylearbamoyl and bis(Cygallzyl)rarbamoyl;

R", R2 RY and R are independently hydrogen or a group selectzd from C)_alkyl,
carbocyclyl, carbocyclylCy_sall:yl, heterocyclyl and heterocyclylCi_gallyl which group ts
optionally substituted by one or more substituent groups selected from hals, cyano, nitro,
hiydroxy, Calkyl, C)galkoxy, haloC) galkyl, haloC)_zalkoxy, hydroxyC)gallyl,
hydroxyCy_sall:axy, C)galloxyC) sallyl, C)galkoxyC)gallioxy, aming, Ciealkylamino,
bis(i”)galkyDaming, aminoC.galloyl, (CreallyDaminoCy_gally], bis(C) galkyDaminoC;.
galkyl, cyanoCisalkyl, Calkylsulfonyl, Csalkanoylamino, C)_salkanoyl(C)salkyamino,
carbamayl, Cgalkylcarbamoy] and bis(C)_galkyl)carbamoyl;

R™, R™ R, R and RY are independently hydrogen or a group selected from C)gallzyl,
carbocycelyl, carbocyclylC) galkyl, heterocyclyl and heterocyclylCy_galliyl which group is

optionally substitutzd by onz or more subsiituent groups selected from halo, cyano, nitra,

'3
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hydroxy, Cgalkyl, Cgalkoxy, haloC_sallyl, haloC) galkoxy, hydroxyC ) galkyl,
hydroxyC.galkoxy, CrgalloxyCalkyl, CigalloxyC)galloxy, amina, Crgallzylaming,
bis(CgalkyDamino, aminaC)_galkyl, () salkylaminoC)salkyl, bis(Ci.¢alkylaminaCi.
galkyl, cyanoCgalkyl, Cigalkylsulfonyl, C\salkylsulfonylaming, C) salkylsulfonyl(C;.
galkyDamino, sulfamoyl, € alkylsulfamoyl, bis(Cgalliyl)sulfamaoyl, C)salkancylamine,
Cr.gallzanoyl(C)sallzylaming, carbamoyl, C) gallzylearbanoyl and his(C.galkyl)rarbamaoyl;
or R™ and R™ together with the nitrogen atom to which they are attached form a 3- t2 10-
membered heteroeycelic ring wherein 1 or 2 ring carbon atoms is optionally replaced with
N, O or S and which ring is optionally substituted by one or mare substituent groups |
selected from halo, cyano, nitro, hydroxy, Crealkyl, Csalkoxy, haloC)allyl,
haloCygalloxy, hydroxyC)_gallyl, hydroxyC)galloxy, CygalloxnyCygalkyl, C)galloxyC.
galloxy, amino, Cj_galkylamino, bis(C).salkyl)amine, aminoC)_galkyl, () ¢allyl)amineC,.
callyl, bis(Cy_gallzylaminaC)_gallzyl, cyanaCygalkyl, C)salkylsulfonyl, C,.
galkylsulfonylamine, Cygallylsulfonyl(C)gallzyl)aming, sulfamayl, C.;alkylsulfamoyl,
bis(Cgalkyl)sulfamayl, Csalkanoylamino, Cgalkanayl(C)salkyl)amino, carhamoyl, Cy.

gallylearbamoyl and bis(C)_salkyl)carbamoyl.

2. A compound of fornmula (I), or a pharmaceutically acceptable salt theraof,

according to claim 1 wherein 'Y is CH and Y2 is N,

(98]

A compound of formula (1), or a pharmaceutically acceptable salt thereof,
according to claint 1 or 2 wherein

ether

-X-R!is —C(CH;),0OH,

or

X is -S(0)2CHz-, -S(O),CH(CH3)- ar -S(O)C(CH;);-; and

R is a group selected from methyl, ethyl, propyl, butyl, iscbutyl, tert-butyl, cyclopropyl,
cyclopentyl cyclohexyl, phenyl, benzyl, phenethyl, pyridinyl, pyrazolylethyl,
furanylmethyl, thienylmethyl, thiazolylmethyl, thiadiazolylmethyl and pyrazinylethyl,
which group is optionally substituted by 1 or 2 substituent group selected from aming,
halo, cyano, methyl, methoxy, trifluoromethyl, trifluoromethoxy, -NHCOCH;, -CONH,
and -CONHCH3.
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4. A corpound of formula (I), or a pharmaceutically acceptable salt thereof,
according to claim 3 wherein

cther

-X-R! is -C(CH;),0H,

or

X is -S(O)"Hy-, -S(0)CH(CH:)- or -S(0),2(CH3)p-; and

R' is a group selected from methyl, -CH,CH,OH and phenyl.

5. A compound of forniula (I), or a pharmacentically acceptable salt thereof,
according to any one of claims 1 to 4 wharzin R? is
1

l 19
7 NJ\N/R

wherein A' and A? are selected fom CH or N provided that at least one of A' ar A

is CH.

6. A compound of formula (I), or a pharmaceutically acceptable salt thereof,

according to claim 5 wherein A’ and A% are CH.

7. A compound of formula (I), or a pharmaceutically acceptable salt thereof,
according to claims 5 or 6 wherein R" is hydrogen or a group selected from methyl, ethyl,

propyl, i-propyl, butyl, i-butyl, t-butyl, pentyl, cy=lopropyl, cyclobutyl, cyclopentyl,
cyclohaxyl, phenyl, thienyl, imidazoylmethyl, isoxazolyl, pyrazolyl, pyridinyl and
pyrimidinyl which group is optionally substituted by one or more substitnent groups
selected from halo, cyana, nitro, hydroxy, C.ealkyl, Cygalkoxy, haloC)_galkyl, haloC,.
gallzoxy, hydroxyC_salkyl, hydroxyC.galkoxy, CsalkoxyCgallyl, CealkoxyCsalkaoxy,
amina, Cpgallylamine, bis(C)_galkyl)amino, aminoC) galkyl, (C)gallyDaminoC)_sallyl,
bis(C)galkyDaminoC)_sall:yl, cyanoCy_gallzyl, C_gallylsulfonyl, C_salkylsulfonylamino,

Ci.gallzylsulfonyl(C)gall:yamino, sulfamoyl, Cgallylsulfamayl, bis(CgallyDsulfamoayl,
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Cy.alkanoylamino, C_gallzanoyl(C.salleyl)aming, carbamoyl, C)_galliylcarbamaoyl and

bis(Cy.salkyl)carbamoyl

S. A compound of formula (T), or a pharmacentically acceptable salt thereaf,
according to claim 7 wherein R is a group selected from methyl, sthyl, cyclopropyl,

-CH,CH;NMe;, -CH;CHzOH, 4-fluorophenyl, 4-methoxyphenyl, and phenyl.

9. A compound of formula (I), or a pharmaceutically acceptable salt thereof,
according to claim 1 szlected from any one o
3-cthyl-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-(methylsulfony lmethyl)pyrimidin-2-
yl]phenyl]thiourea,

3-Cyclopropyl-1-[4-[4-[(35)-3-methylmorpholin-4-yl]-6-
(methylsulfonylmethypyrimidin-2-yl]phenyljthiourea,
3-(4-fluorophenyl)-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-
(methylsulfonylmethy)pyrimidin-2-yl]phenyl]thicurea,
1-[4-[4-[(3S)-3-methylmompholin-4-y1]-6-(methylsul fonylnethyDpyrimidin-2-yl)phenyl]-
3-phenyl-thiourea,

3-(4-methoxyphenyl)-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-
(methylsulfonylmethyl)pyrimidin-2-yl]phenylJthiowrea,
3-cyclopropyl-1-[4-[4-[(3S)-3-1nethy lmorpholin-1-yl]-6-(2-methylsul fonylpropan-2-
yDpyrimidin-2-yl]phenyl]thiourea,
3-methyl-1-[4-[4-[(3S)-3-mzthylmorpholin-4-yl]-6-(2-methylsulfonylpropan-2-
yDpyrimidin-2-yl]phenyl]jthiourea,
3-cthyl-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-(2-methylsulfonylpropan-2-yl)pyrimidin-
2-yl]phenyl]thiourea,
3-(2-hydroxyethyl)-1-[4-[4-[(3S)-3-methylmorpholin-4-y1]-6-(2-methylsul fonylpropan-2-
yDpyrimidin-2-yl]phenyl]thicurea,
3-(2-dimethylaminoethyl)-1-[4-[4-[(35)-3-methylmorpholin-4-y1]-6-(2-
methylsulfonylpropan-2-ylpyrimidin-2-yl]phenyl]thicurea,

1-[4-[4-[2-(Benzenesul fonyl)propan-2-y1]-6-[(3S)-3-methylmorpholin-4-yl]pyrimidin-2-
yl]phenyl]-3-methylthiourea,
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1-[4-[4-[2-(benzenasul fonyl)propan-2-yl1-6-[(3S)-3-methylmorpholin-4-ylpyrimidin-2-
yl]phenyl]-3-cyclopropylthiourea,

1-[4-[4-[2-(benzenesul fony Dpropan-2-y1]-6-[(3S)-3-methy lmorpholin-4-y1Jpyrimidin-2-
yl]phenyl}-3-ethylthicurea,

1-[4-[4-[2-(benzenesul fony Dprapan-2-y1]-6-[(3S)-3-methylmarpholin-4-yl pyrimidin-2-
yllphenyl]-3-(2-hydroxyethyl)thicurea,
3-(2-hydroxyethyl)-1-[4-[4-[2-(3-hydroxyprapylsul fony Dpropan-2-y1]-6-[(3S)-3-
methylmorpholin-4-ylJpyrimidin-2-yl]phenyl]thicura,

1-[4-[4-[2-(3-hydroxypropylsul fonyDpropan-2-y1]-6-[(3S)-3-methy Imorpholin-4-
yllpyrimidin-2-yl]phenyl]-3-methylthiourea,
3-cyclopropyl-1-[4-[4-[2-(3-hydroxypropylsul fony)propan-2-y1]-6-[(35)-3-
methylmaorpholin-4-yl]pyrimidin-2-yl]phenyl}thiourea,
3-ethyl-1-[4-[4-[2-(3-hydroxypropylsulfony Dpropan-2-y1]-6-[(3S)-3-methylmaorpholin-4-
yllpyrimidin-2-yl]phenyljthiourea,
3-(2-hydroxyethyl)-1-[4-[4-2-hydroxypraopan-2-y1)-6-[ (3S)-3-methylmaorpholin-4-
yl]pyrimidin-2-yl]phenyl]thicurea,
1-[4-[4-(2-hydroxyprapan-2-y1)-6-[(3S)-3-methylmorpholin-4-ylpyrimidin-2-yl phenyl]-
3-methylthiourea,
3-cyclopropyl-1-[4-[4-(2-hydroxypropan-2-y1)-6-[(35)-3-methylmorphelin-4-yl]pyrimidin-
2-yl]phenyl]thicurea, and
3-ethyl-1-[4-[4-2-hydroxypropan-2-yl)-6-[(3S)-3-methylmorpholin-4-ylpyrimidin-2-
yl]phenyl]thiourea, |

or a pharmaceutically acceptable salt thereof.

10. A compound of formula (I) or a pharmacentically acceptable salt thereofl aceording
to any one of Claims 1 to 92 for use as a medicament in the treatment of proliferative

disease.

11.  The use of a compound of formula (I) or a pharmaceutically acceptable salt thereof
as defined in any one of claims 1 to 9 in the manufacture of a medicament for use in the

treatment of proliferative disease.
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12, The use of a compound of formula (T), or a pharmaceutically acceptable salt
therzof, as defined in any one of claims 1 (o 9 for the production of an anti-proliferative

effect in a warm-blooded animal such as man.

13.  Theuse of a compound of formula (T), or a pharmaceutically acceptable salt
thereof, as defined in any one of ¢laims 1 60 9 in the manufactuwre of a medicament for use

in the production of an anti-proliferative effect in a warm-blooded animal such as man.

14, Awmethod for producing an anti-proliferative effect in a wanm-blooded animal, such
as man, in need of such treaiment which comprises administering to said animal an
effective amount of a compound of formula (T), or a pharmacentically acceptable salt
thereof, as defined in any one of claims 1 to 9.

15, A msihod for treating cancer, inflammaiory diseases, absfructive airways diseases,
inmune diseases or cardiovascular diseases in a warm blooded animal such as man that is
in need of such treatment which comprises administering an effective amount of a
compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined in any

one of claims 1 to 9,

16. A pharmaceutical compasition comprising a compound of formula (I) as defined in
any onc of claims 1 io 9, or a pharmaceutically acceptable salt thereof, in association with

a pharmaceutically acceptable diluent or carrier.

17. A compound of formula (I) as defined in any one of claims 1 to 9, ora

pharmaceutically acceptable salt thereof, for use as a medicament,
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DERIVADOS DE MORFOLINO PIRIMIDINA UTILIZADOS EN
ENFERMEDADES RELACIONADAS CON MTOR QUINASA Y/O PI3K

La presentz invencién se refizre a compuestos de morfoling pirimidina, procesos
para su preparacion, compocicionzs farmacéuticas que 1os contienzn y cu nso en terapia,
por ejemplo, en el tratamiznty de una enfarmedad proliferativa tal como cdncer, y
particularmente en una enfermedad mediada por una mTOR quinasa y/o una o mis
enzimas PI3K.

Se sabe ahora que 1a d2sregulacidn dz oncozenes y genes cuprazares de tumore
contribuye con la formacidn de (wmorss malignos, por gjemplo mediante el auments de la
proliferacidn celular o el anmenio de la cupervivencia celnlar. También se sabe que las vias
de sefializacién mediadas por las familiaz PISF/mTOR juzgan un papel fundamental en
diztinios procesos celulares, incluidas la proliferacidn y cupervivencia, y la desregulacidn
de estas vias constituye un factor causante @n una amplia gama de cdnceres humanos y
otras enfermedades.

El cbjetive mamifera del antibidtico macrdlida rapamicina (sirolimms) es la enzima
mTOR. Esia enzima pertencce a la familia d= protzina quinasas relacionada con la
fosfatidilinositol (FI) quinaca, (PIKK), qus tunbién incluye ATM, ATR, DNA-PK y
hSMG-1. La mTOR, al igual que otros integrantes de la familia PIKE, no pocee actividad
lipido quinasa detectable, pero 2n cambio prasenta funciones Je serina/treonina quinasa.
Gran parte del conocimienty qué se tizne sobre la czfializacidn da la mTOR se baza en el
uso de rapamicina. La rapamicina 52 une =n primer lugar a la proteina de unién a la
inmunofilina FEK306 dz 12 EDa (FEBP12) vy este complzjo inhibe la sefializacidn de la
mTOR (Tee and Blenis, Szminare in Cell and Dzvelopmental Biology, 20085, 16, 26-37),
La protzina mTOR consiste én un dominio quinasa catalitico, un dominia dz unién a
FI.BP12-rapamicina (FRB), un dominio reprecor putativo cerca del extrema Cy hasta 20
motivos HEAT repetidos en tdndem en 21 extremo N, asi como tambin un dominio FRAP-
ATM-TRERAP (FAT) y FAT en 2] 2xtremo C (Huang and Houghton, Current Opinion in
Pharmacology, 2003, 3, 371-377).

La mTOR quinasa &5 un r=gulador clavz dzl crzcimiento celular y se ha demostrado
que regula una amplia gama de funciones celularss, como la traduccidn, trascripeidn,
recambio de ARNm, estabilidad protzica, reorganizacidn ciiozsquelitica y antofagia
(Jacinto and Hall; Nature Reviews Molecular and Cell Biology, 2005, 4, 117-126). La

mTOR quinasa iniegra sefiales de faciares del crecimiento (como el factor de cracimiento
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dz la inzulina o similar a la insulina) y mtricnies (talzs como aminodcidos y zlucasa) para

regular el crecimiento celular, La mTOR quinasa ec activada por factores del crecimiento a

través de la via PI3F-ALi. La funcién mayoermante descrita d= la mTOR quinaza en células

de mamiferos 23 la regulacidn Je la traduccidn a través di dos vias, a saber, la activacidn
de SGE1 ribosdmica para mejorar la traduccion de 1os ARNm que presenian un fracts ¢
oligopirimidina en la regidn 5" terminal (TOP) y la supresidn de 4E-BP1 para permitir la
traduccidn de ARNm dependiente dz CAP.

Generalment2, 1os investigadares han explorada las funciones fisioldgicas y
patoldzicas de la mTOR madiantz la inhibicién con rapamicina y andlozos de rapamicina
relacionados en base a su 2specificidad para la mTOR comeo objetivo intrazelnlar. Sin
embargo, datos recientes sugizren que la rapamicina exhibe acciones inhibitorias variablas
sobre las funciones dz sefializacidn de la mTOR, lo ¢que sugiere que 1a inhibicidn directa
del dominia de la mTOR quinaca puede exhibir actividades anti-cancer sustantivamentz
mayores que las alcanzadas con la rapamicina (BEdinger ef al, Canczr Research, 2003, 63,
3451-94480). Por este motive, 1os inhibidorer potentes y seleciivos de la actividad de la
mTOR quinasa serian de ntilidad para poder comprandar mas cabalmente la funcidn de la
mTOR quinasa y asi obtener agantes terapénticas ttiles

Existe ahiora considzrable evidencia que indica que las vias corriente arriba de

mTOR, tal como la via de la PI3E, a menudo ce activan en el cancar (Vivanco and

Sawyers, Natire Reviews Cancer, 2002, 2, 429-501; Bjornst y Houghion, Mature Reviews

Cancer, 2004, 4, 335-343; Inoki ¢f al., Naore Genetics, 2003, 37, 19-24). Por ejemplo, 103
componentes de 1a via de la PISIC L]ue mutan en distintos tumores humanas inclayen
mutaciones activantes de receptores dz factores de crecimiento y la amplificacién y/o
sobreexpresidn de PI3K y Akt

Ademds, existe evidencia dz que la proliferacidn celnlar endatzlial también puede
depender de la zefializacidn de la mTOR. La proliferacidn celular endotelial es estimulada
por la activacidn del factor del crecimientsy celular endotelial vascular (VEGF) de la via de
seflalizacidn PI3K-Aki-mTOR (Dancey, Expart Opinion on Investigational Dirugzs, 2005,
14, 313-32%). Mas avn, s¢ crec que la sefializacion de la mTOR quinasa controla
parcialmente 1a sintesic dzt VEGE a través de efzctos 2n la exprecidn del factor-1a
inducible por hipoxia (HIF-1a) (Hudson 2f al., Malecular y Cellular Biology, 2002, 22,
7004-7014). Por 1o tanio, la angingénzsis tumioral pueds depender de la sefializacidn de la

mTOR de dos maneras: a través de la sintzzis inducida por hipoxia del VEGF par parte dz
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células tumorales y estromales y a iravés de la estimulacién ¢on el VEGF de 1a
proliferacidn y supervivencia endoteliales a travis de la sefializacidn PIZK-Akt-mTOR.

Estos hallazgos sugieren que los inhibidores farmacolégicos de la mTOR quinasa
deberfan zer valiosos desde el punta de vista terapéuiico para el tratamiznto de distintas
formas de cancer que comprenden tumores sélidas tales como carcinomas y sarcomas y las
leucemias y malignidades linfoidzs. En particular, 105 inhibidores de la mTOR gquinasa
deberfan ser dz valor terapéutico para ¢l tratamiznto de, por ejemplo, cdncer de mama,
colarrectal, de pulmdn (incluyendo cancer de pulmdén de célula pequefia, cdncer Jde pulmén
de célula no pequeiia y cdnczr brongmioloalveolar) y de pristata y cdncer del canducto
biliar, dseo, de vejiga, cabeza y cuello, rifidn, higado, (2jido gastrointestinal, eséfago,
ovario, pincreas, piel, tasticule, tiroides, dtzro, cuello de vitara y vulva y de leucemias
(incluidas LLA y LMC), micloma miltiple y linfomas.

Ademds de la tumorigénesis, existz evidencia de que la mTOR quinasa participa eén
distintos cindromes de hamartoma. Estndios recienies han demostrado que las protefnas
supresoras de tumoras, como TSC1, TSC2, PTEN y LEB, conirolan fuertemente 1a
cefializacidn de la mTOR quinasa. La pérdida de estac proteinac supresoras de tumores
conduce a distintas afecciones de hamartoma como reésultado de una elevada sefializacidn
de 1la mTOR (Tee and Blenis, Seminars in 211 and Developmental Biology, 2003, 16, 29-
37). Entre 1os sindromes con una conexién molecular establecida oon la desregulacidn de la
mTOR guinasa ce encuzntran &l sindrome de Pentz-Jeghere (PIS), la enfermedad de
Cowden, ¢l sindromsz dz Bannayan-Riley-Ruvalcaba (BRES), 21 cindrome de Proteus, la
enfzrmedad de Lhermitte-Duclos v 1a esclerosis tuberculosa (Inoki ef al., Nature Genetics,
2005, 37, 19-24). En general, 1os pacientzz ¢on ¢stos sindromes Jesarrollan tomores
hamartomatosoz benignos en miltiples drganos.

Ectudios recientes han ravelado que la mTOR quinaza participa en ofras
enfermedades (Easton & Houghton, Expert Opinion on Therapeutic Targzts, 2004, &, 551-
564). Se ha demostrado que 1a rapamicina &2 un potznte inmunosupresor, ya que inhibez la
produceidn de anticuerpos y la proliferacién dz célulag Ty célulaz B inducidas por
antigznos (Sehgal, Transplantation Froceedings, 2003, 35, 78-148) y, por 1o tants, 1as
inhibidores de la mTOR. quinasa también pueden ser inmunomprecorss dtiles. La
inhibizisn dz 1a actividad quinaza dz 1a mTOR también puzdz zer vtil en la prevencidn de
la reestenacis, es decir, ¢l contrel de la proliferacidn indeszada de células normales en la
vasculatura en r#spuesia a la introduccidn dz= stents en =1 tratamiento de enfermedades de 1a

vasculatura Moricz ef al., Nzw England Journal of Medicine, 2002, 346, 1773-1730). Mas
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aun, €l everolimuz, andlogze de la rapamicina, puede raducir la gravedad e incidencia de la
vasculopatia dz aloinjerto cardfaco (Eisen er al., New England Journal of Mzdicine, 2003,
340,347-858). La elevada actividad de la mTOR quinasa s& ha asociado con la hipertrofia
cardiaca, que reviste importancia clinica como uno de 103 principales factores de riesgo
para la insuficiencia cardiaca y ¢z concecuencia de un aumento del tamafio celular de 168
cardiomicocitos (Tee & Blenis, Seminars in Cell and Developmental Bislogy, 2005, 16, 29-

37). Por 1o tanto, se zzpera que los inhibidores de la mTOR quinasa sean valiosos en la
prevencién y el tratamienio de una amplia variedad de enfermedades, ademds de cincer.

Se cree también que varios de estoc derivades de morfoling pirimidina pueden
presentar actividad inhibidora contra la familia dz quinasas de las fosfatidilinositol (PI) 3-
quinasas.

Las fosfaiidilinasitol (PT) 3-quinasac (PI3K<) con quinazas lipidicas omniprecentes
que funcionan eomo trancductanzs de sefiales corriznte abajo de receptores de la suparficie
celnlar y en vias de trdfico intracelular dz protzinas y membranas. Todas laz PI3FSs son
enzimas de espenificidad dual con vna actividad lipido quinasa que fosforila fosfoinositidas
en la posicidn 3-hidroxi y una actividad proteina quinasa menos caracterizada. Las
productos lipidos de las reacciones catalizadas por 1a PI3K que comprenden
fosfatidilinositol 3,4,5-bisfosfato [PI(3,4,5)P;], fosfaiidilinositol 3,4-bisfosfaio [PI(3,4)P2]
y fosfatidilinositol 3-monofosfatoe [PI(3)P] constitnyen segundos mznsajercs en una
variedad Je viaz d= transduceidn de sziialze, incluyendo aquellas qus son @senciales para la
proliferacisn, adhezidn, supzrvivencia celular, recrganizacidn citocsquelética y trdfica
vesicular, El PI(3)P se encuenira ¢onstitutivamente presente en todas laz células y sus
nivelzs no cambian drdsticamente Inego de la estimmlacidn con agonicta, Por el contrario,
el FI(3,4)F; y el PI(3,4,5)F; se eticueniran tzdricamente ansenizs en la mayonia Jde las

células pero se acumulan rdpidamente con la estimulacidn con agonistas.

Los 2fectos corriente abajo de 105 segundos mensajeros de 3-fosfoinositida
praducidos por la PISK son mediados por moléculas objetive que contienen dominios de
unidn a 3-fozfoinositida, tales come ¢l dominio de homolagta con pleckstrina (PH) y 193
recientemente identificados dominios FYVE y phox. Entre log objetivos prateicos bien
descritos para la PI3K sz encuentran 1la PDE1 y la protzina quinasa B (PLE). Ademds
tirosinas quinasas tales corno Btk ¢ Itk dependen de la actividad de 1a PISIZ

La familia de PI3K de quinacas lipidac pueden clasificarse en tres grupag, sezlin sus
ezpecificidad de sustrato fisioldgico (Vanhazszbrozcl: ef al., Trends in Biol. Sei., 1997, 22,

267). La Clase Il de enzimas PI3IZ fosforila solameni2 PL Por el contrario, 1a Clase 11 de
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enzimas PI3K fosforila tanio PI como PI 4-fosfato [PI(4)P]. La Clase I de enzimas PI3K
fosforila FL, PI4)F y FI 4,5-bisfosfats [PI(4,5)P;], annque s¢ cree que solo PI(4,5)P; es ¢l
sustrato celular fisioldgico. La fosforilacién de PI(4,5)P; praduce el segundo mensajera
lipidica FI(3,4,5)P;. Integrantes de la superfamilia de guinacas lipidicas ¢on una relacién
s lejana son 1az quinacas de la Clase IV, tales coma la mTOR (analizada anteriormente)
v la quinasa dependiente dzl ADN quz fosforilan residuos de serina/treonina en sustratos
proteicas. Las quinasas liptdicas PI3K més 2studiadas y comprendidas son lag enzimas
PI3K de la Clase I.

Las enzimaz PI3K de la Clase I son heieradimaras que consisten en una subunidad
catalitica p110 y una subunidad reguladora. La familia sz divide, adzmds, enla Clase Iay
la Clase Ilv sezdn patrenes reguladores y el mecanismo de regulacién. La Clase Ia de
enzimas consiste en tres cubunidades cataliticas distintas (p110g, p110f y p110c) que
dimerizan con cinco subunidades reguladoras distinias (p5o, pSSa, pSOa, pSS[ y pSSy),
ciends todas 1as subunidades cataliticas capaces de interactuar con tondas las subunidades
reguladoras para formar una vaiiedad dz heterodimaraoc. Las PISK: Clase Ia generalments
se activan en respuesta a la estimulacidn por partz del factor del crecimients dz receptores
tirosina quinasas a través de la interaccidn de sus dominios de subunidad reguladora SHy
con residuos de fosfo-iimosina especificos de protzinas receptloras o adaptadoras activadas,
tales coma IRS-1. Tanto la pl110a como la pl10f c2 expresan constitutivamente en todos
los tipos de célulaz, mientraz que la expresidn de la pl103 se encuentra mds resiringida a
las poblaciones de levcocitos y algunas células epiteliales. Por 21 contrario, la enzima de
Clase Ib consiste en una subunidad catalitica pl 10y que interactiia con una subunidad
reguladora pl01. Més aun, la enzima Clase Ib ce activa en respuesta a sistemas receptores
acopladoc a la proteina G (GPCRS) v su expresion parece limitarse a lencocitos y
cardiomiocitos. -

Actnalmente zxistz considerable evidancia que indica que las enzimas PI3K Clas
Ia participan en la tumorizénssis dz una amplia zama de cinceres humanos, ya s2a
directamente o indirectamente (Vivanco and Sawyers, Nature Reviews Cancer, 2002, 2,
459-501). Par ejemple, 1a subunidad p110e se amplifica en algunas tumaores, como los de
ovario (Shayesich ef al, Nature Genatics, 1099, 21, 90-102) y cuells de vitern Ma of al.,
Oncogene, 2000, 19, 2730-2744). M4 recientemente 52 han azociada mutaciones
activantes deniro del sitio caialfiico de la cubunidad catalitica p110a con otros tumares,
como los de 1a regidn colorractal y 1os de mama y pulman (Sammezls ¢f al., Science, 2004,

304, 554). TambiZn sz han identificado las mutaciones relacionadas con tumares en la
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subunidad reguladora p25a en cdncerss tales como cdncer dz cvario y eolon (Philp ef al.,

Cancer Research, 2001, 61, 7426-7429). Ademds d= su participacién en efectos directos, 58

ﬁv

cree que la activacién de las PI3IZs Clase Ia participa en eventos mmarigénicas qu
producen corriente arriba en las vias dz2 sefializaciin, por gjemplo mediante la activacidn de
receptones tirosina quinasa dependientes o independientes de ligandos, sistemas GPCR o
integrinas (Vara ¢/ al., Cancer Treatment Revizws, 2004, 30, 163-204). Ejemplos da dichas
vias de sefializacidn caorriznte arriba incluyen la sobrezxpresién del receptor tirosina
quinasa erbB2 en una variedad de tumaores, lo que conduce a la activacidn de las vias

ogenz, 2000, 19, 6102-6114) y 1a sobreexpracidn del

o

mediadas por FISEK (Harari ef al., Oneq
oncozén ras (Kauffmann-Zeh e al., Nature, 1997, 385, 544-548). Ademas, las PI3Ks Clase
Ia pueden contribuir indirectamente con la tumorizgénesis causada por distintos eventas de
cefializacidn corriente abajo. Por gjemplo, la pérdida del efecto de la fosfataza supresora de
tamares FTEN, que cataliza la convaersian de PI(3,4,5)P; de nuzva en PI(4,5)P2, 3& agocia
con una amplia gama de tumores a ravie de la dzasregulacidn de la produccidn de
FI(3,4,5)P; mediada por la FISI (Simpson and Farsons, Exp. Cell Res., 2001, 264, 29-41).
Mis ann, ze crez que el aumento de los efectos de otros eventos de sefializaciin mediados
por la PI2K contribuye con una variedad de cdnceres, por gjempla, mediante la activacion
de Akt (Nicholson and Anderson, Cellular Signalling, 2002, 14, 331-395).

Adzmds de su participacidn en la mediacidn de la sefializacién proliferativa y de
supervivencia en células tmarales, exisie 2videncia gque demuasira que las enzimag PI3K
de Clase Ia contribuyen con la tumorigénesis en cflulas eztromales asociadas a tumores.
Por ¢jemplo, se sabe gque 1a szfializacidn de la PI3K tizne un papel importante én la
mediacién de eventos angiogénicos en cflulaz endoteliales en respuesta a factores pro-
angingénicos tales como VEGFE (Abid ei al., Arterioscler, Tlheomb, Vaze. Biol., 2004, 24,
204-300). Dado que las enzimas PISK de Clase I también participan en la matilidad y 1a
migracidn (Sawyer, Expert Opinion Investig. Dimgs, 2004, 13, 1-19), los inhibidores de las
enzimas PI3K deberfan proporcionar beneficios teraputicos a través Je la inhibicién de la
invagidn y metdstasis de células tumoralzs. Ademdz, 1as enzimas PIZK de Clase I tambisn
tienen una participacidn importante en la regulacién de células inmunes, 1o que contribuye
comn efecios pro-tumorizénicos de las ¢élulas inflamatorias (Conzsens and Werl, Nature,
2002, 420, 860-867).

Estos hallazgos sugieren que los inhibidores farmacolégicas de 1as enzimas PI3K
Clase I serdn Je valor terap2utico para &l (ratamiznto de distintas enfermedadas, inclnidas

formas Je la enfermedad de céncer que comprenden tumores sdélidos tales como
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carcinomas y sarcomas y las leucemias y malignidades linfoides. En particular, 105

inhibidores de las enzimas PI3K de Clacse 1 deberian ser valiosos desde el punto de vista

»

terapéutica para el tratamiento dz, por gemplo, cdncer de mama, colorrectal, de pulman

z

(incluyendo cdncer de pulmén de célnla pequedia, céncer de pulmdén de ¢élula no pequefia y
céncer bronquioloalveclar) y de préstata y cancer del conducto biliar, Ssea, de vejiga,
cabeza y cuello, rifidn, hizads, tejidy gashointestinal, z36faga, ovaria, pincraac, piel,
tegticulo, tiroides, Glero, cuello de dtero y valva y dz levcemias (incluidas LLA y LMC),
mieloma miltiple y linfomas.

La PI3EK. Claze Ib PI3Ey &5 activada por los SPCRs, coma quedd definitivamente
demostrado en ratonss que no tenfan 1a enzima. Por 1o fanto, 10s neutrdfilas y macrdfagos
derivadoz dz animales con deficiencia de PI2Fy no lograron producir PI(3,4,5)P; en
respuesta a la estimulacidn con distinias suztancias quirmioticticas (tales como IL-8, CSa,
MLP y MIP-12), mizntras que la sefializacidn a través de rzceptores acoplados a la
proteina tirosina quinasa hacia las PI3Ks Clase Ta se mantuvo intacta (Hirsch er al.,
Science, 2000, 287(5435), 1049-1033; Li e/ ol., Science, 202, 287(3433), 104a-1049;
Saczald ef al., Science 2002, 287(3455), 1040-1044G). Mis aun, la fosforilacidn de PEB
mediada por PI(3,4,5)P; no fue iniciada por zctos ligandos de GPCR en células nulas en
PI3Ky. Todos estos razultadas demuestran que, al mencs én células hematopoyéticas en
repaso, la PI3Ky es la unica icoforma de FISK que es activada por los GPCRs in vivo,
Cuanda se evalvaron neutrdfilos derivados de médula dsea y macréfagos peritoneales de
ratones de tipa silvestra y PI3K " in vitra, se observé un rendimiento reducide, pero no
completamente suprimido, en ensayos dz quimiotaxis y adharencia. Sin embargo, esta s
tradnjo ¢n una dréstica deficiencia en la infiltracidn de nentrsfilas impulzada por IL-§ en
tzjides (Hirsch er al., Sciznce, 2000, 287(54355), 1049-1053). Datos recizntes sugieren que
la PI3Ky participa en ¢l proceso dez biicgueda de vias mds que en la generacidn de fuerza
mecénica para la motilidad, ya quz 1a migracién aleatoria no se vio afectada en célnlas gque
carecian de PI3Ky (Hannigan e/ al., Proc. Nat. Acad. of Sciznces of .S AL, 2002,
96(5),3603-3). Las datos que vinculan 1a PISEy con la patologia de las enfzrmedades
respiratorias demostraron que la PISKy decempeiia un pape] fundamental en la regulacién
de la infilracidn vy activacidn de nentréfilos inducidas por endotoxinas que conducen a una
lesidn pulmonar aguda (Yuim et al,, J. Immunology, 2001, 167(11), 6601-2). El hecho de
que, 5i bien la PI3KYy se expresa ampliamenic en lencocitos, su pérdida no parece interferir
con la hematopayesis, y 2l hecha de que 1oz ratones deficientes en PI3Ky sean viables y

fériiles convierten a esta isofrrma de la PISE zn un posible objetivo para los farmacas. Los
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irabajos con ratones FLO. también establecieron que la FI3Ky e3 un amplificador eésencial
de la activacidn de mastocitos (Laffargue 24 o, Immunity, 2002, 16(3), 441-451).

Por 1o tanto, ademds de (umorigénzsic, 2xictz evidencia de que 1as enzimas PI3K da
Claze I desempeiian un papel en ofras enfermedadzc (Wymann ¢f ol., Trends in
Fharmacological Science, 2003, 24, 366-376). Tanie las enzimaz PISK de Clase Ia coma la
encima de Clase Ib desempeiian importanies papeles en célnlas Jdel sistema inmune
(Eayasu, Nawre Immunalogy, 2003, 4, 313-319) y, por 1o tanto, 2on objeiivos terapéutico
para indicaciones inflamatorias y alérgicas. Informes recientes demnzstran que 103 ratones
con deficizncia de PI3ITy y PISEG son viablzs para tienen respuestas inflamatarias y
alérgicas atermadas (Ali ef al., Natuie, 2004, 431(7011), 1007-11). La inhibicidn de la
PI2K s il también para tratar enfermedades cardiovasenlares a través de efectas anti-
inflamatorios o directamente mediante la afeccién de miocitas cardiacos (Prasad «f al.,
Trends in Cardigvascular Medicine, 2003, 13, 206-212), Por 1o tanto, se esperzi que los
inhibidores de 1as enzimas PI3K de Clase I ezan valiosos en la prevencidn y €l tratamiznto
de nna amplia gama di= enfermedadzs, ademds de cdncer.

Se han identificado varios compuestos que inhiben las PI3K: y 1as quinasas
relacionadas con la fosfatidilinositol (PT) quinasa (PI3KIs), entre los que se incluyen la
wortmmanina y el darivado de quercetina LY294002. Ezios compuestos con inhibidores
razonablemente especificos de las PI3Ks y PI3KKS con respects a ofras quinasas pero

carecen dz potencia y exhiben poca selectividad dentro de las familias PI3K.

Por lo tante, serfa deseable proporcionar inhibidores de mTOR y/o PI3K mds
eficaces para su uso en el tratamienio Jde cancer, snfermedades inflamatorias w obstictivas
de las viac recpiratorias, inmunes o cardiovasculares

Los derivados de morfoling pirimidina y los inhibidores de PI3F son conocidas en
la técnica.

La Solicitud de Fatznte Intzrnacional WO 2004/042365 describz compuestos qus
pose2n actividad inhibitoria dz 1a znzima PISK y son dtilzs en el tratamiento de céncer.
Estoz compuestas son pirimidinas arilamins- y hatzroarilamino-zustitnidas que difizren de
los compuesios dz la presente invencidn con respecta a cus custituyentes arilamino- y
heteroarilamine, El documenta WO 2004/045365 no describe compuestos con 1oz
sustituyenties -XR' dz la presente invencisn, Log inhibidores de 1a actividad de 1a PI3K
ttilez en el tratamiento de cdncer también se describen en la Solicitud de Patente BEurapea 1

277 733, que menciona comnpuestos heleroarilo biciclicos 4-morfoling-substituidos tales
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coma quinazolina y derivados de pirido[3,2-d]pirimidina y compuestos heteroarilo
triciclicos 4-morfoling-substitidos pzro no derivados de pirimiding monociclicos.

Loz documentos WO2007/030382, WO2002/023150 y WO20m05/123139 describen
compuestos que paseen actividad inhibiioria d2 1a enzima PI3I y/o mTOR y son ttilzs en
el tratamiento de cancer. Loc documento: WO2007/080382, WO2008/023180 y
WO2008/023139 no describzn compnestos gue comprenden un sustituyznie Jz tiourea,

Se han registrada varios compuestos, talzs coma 4-morfolin-4-il-6-
(fenilsulfonilmatil)-2-piridin-4-il-pirimidina y 4- {6-[(fenilzulfenil)metil}-2-piridin-2-
ilpirimidin-4-iymorfoling, en la base de datos Chemical Abstracts pero no se ha indicado
ninguna utilidad y no se sugiere qus eetos compuszsios pracentzn actividad inhibitoria de la
mTOR y/o PI2IT o propiedades terapfuticas ttiles

De manera sorprendente, hemos encontrado que ciertos derivados de morfaline
pirimidina, incluidss algunos compuestos conacidos previamente, poseen propiedades
terapéuticas utiles. Sin querer quedar ligados a ninguna tecnfa en particular, se cree que la
utilidad terapéutica de los derivados deriva de su actividad inhibitoria contra 1a mTOR
quinasa y/ouna o mds de las enzimas PISK (tal como la enzima Clase Ia y/o la enzima
Clase Ib). Dado que las vias de sefializacion mediadas por las familias PI3K/mTOR
desempeiian un papel czntral en distintos procesos celulares, incluida la proliferacidn y la
eupervivencia, y Jdebido a que la decragulacidn de ectac vias es un factor causanie de una
amplia gama de cdnceres y otras enfermadadzs humanas, ce espera que 1os derivados sean
terapfuticamente Gtiles. En pariicular, se espera que los derivados tengan propiedades anti-
proliferativas y/o apoptiticas, 1o que siznifica que cerdn idtiles en ¢l tratamiento de
enfermedades proliferativas, tal como cdncer. Los compuesios de la presente invencidn
también pueden ser tiles para inhibir la proliferacién celular descontrolada gque surge en
distintae enfermedades no maliznas tales como znfermedades inflamaiorias, enfermedades
obsiructivas de las vias respiratorias, enfzrmadades inmunalédzicas o enfenmedades
cardiovasculares.

En general, los compuestos de la preszniz invencidn pozeen una potente actividad
inhibiioria contra la mTOR quinasa pero 2l compuesio también puede posesr potenta
actividad inhibitoria contra una o més de las enzimas PI3K (tal como la enzima Clasz Ia
y/o la enzima Clase Ib).

De acuerdo con un aspecto de la presents invencidn, se proporciona un compuesto

de férmula (I)
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férmula (I)

R2

0 una sal farmacéuticameniz aceptable dzl mismo; en donde

mesO0,1,2,304;

1y & Y2 son indzpendientemente N o CR® sicmpre que uno de 'Y & Y2 sea N y el otra sea
CR®,

X &5 un grupo enlazanie que s& selecciona de -CR* = CR>-, -CR* = CRPCRR-, -
CRR'CR® = CR%., -C=C-, -C=CCR®R’-, -CRORC=C-, -NRYCRR-, -OCE R -, -SCROR'-
S()CROR-, -S(0)CROR -, -«C(O)NR'CECR-, -NEC(0)CRR-, -NRC(O)NRCRR'-,
NRAS(O),CROR -, -S(0),NRCROR -, -C(MR™, -MEAC(D)-, -NRIC(O)NR>-, -
S(0):NR"- y -NR*S(0)z-;

! ez un grupo que se selzeciona de hidedgene, alquiloC g, alquenilaCy.g, alquinilaCag,
carbociclila, carbociclilalguiloC) g, heteraciclils y heteraciclilalgquiloC, ¢, y dicha grupe
estd apcionalmeante sustituido por uno o mas gmpos susiitnyentes que se seleccionan de
hialo, cians, nitre, B, -ORY, -SR?, -SORS, -SO,R7, -COR®, -CO,RY, «CONRR'?, -NR°R',
-NR°COR'?, -NRCO,R'?, -NRPCONR!R', -NECOCONE'R" y -NR*SO,R';

R? s un grupo que se selecciona de alquiloC ., carbociclila y heterociclilo y dicho grupa
esté sustimide por -NR"CSNR'R" y opcicmalmente suztitnido por uno o mis gripos
sustituyentzs que se seleccionan indzpendientemeznts de halo, ciand, niteo, R -ORY, -
SRY, -sor", -so,RY, -cor!!, -co.RY, -CONRME?, NRVR, -NRVCOR y -
NR''COCONR™R'S;

cada R?, cuando estd presents, se selecciona independientemente de halw, ciano, nitro, -
R _ORY, SR, -SOR”, -S0,R", -COR?, -00,F?, -CONRPR!Y, -NRIR™, —
NE*CORY, -NRPCOR" y -MNRPSOR™;

R*y R®son indzpendientzmente hidrdgeno o alquiloC).e;

oR! v R junto con el dtomo o dtomas al que estén vnidos forman un anillo heteraciclico o
carbocfelico de 4 a 10 micmabros en donde 1, 2 0 3 dtomos de carbona del anillo

opcionalmente s reemplazan con N, O o Sy diche anillo estéd opcionalmente sustituido
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por uno o mds 2mpos sustituyentes que se seleccioman de halo, ciana, nitro, hidroxi, axo,
alquiloC) ., aleoxiC).g, haloalquilaCy s, halvaleoxiCy.g, hidroxialquiloCy.s, hidroxialcoxiC,.
6 AlcoxiCgalquiloC) e, aleoxiCy galeoxiC) s, aming, alquilCy.saming, biz(algnilCy.g)amino,
aminoalquiloC.g, (alquilC).s)aminoalquiloC.g, bis(alquilCy¢)aminoalquiloCye,
cianoalquiloC), alquilsulfoniloC g, alquilC, gsulfonilaming, alquilC).gsulfonil(alquilCy.
g)amiing, sulfamoilo, alquilCy.gsulfameils, bis(alguilCyg)sulfameilo, alcanoilC).camino,
alcanoilC | g(alquilC) s)amino, carbamoilo, alquilCj.gcarbamailo y bis(alquilCy.
g)carbamoilo;

RS y R’ se seleccionan independizntzmentz de hidrdgeno, halo, ciano, nitro y alquiloC).s;
R3 se selecciona de hidrdgeno, halo, ciano y alquiloC).g;

R’ v R" san independicntemente hidrégeno o un gmpa que se selecciona de alguiloC .,
carbociclilo, carbociclilalquiloC) ., heterociclilo y heteraciclilalquiloCy ¢ y dicho grupo
estd opcionalment: sustitwide por uno o mas grupoc sustituyentes que se seleccionan da
halo, ciano, nitro, hidroxi, alquilaC) s, alcoxiCyg, haloalquilaC e, halealcoxiC s,
hidrozialquiloCy g, hidraxialcoxiC) ,, alcoxiC) galquiloCy ., aleaxiC)galcoriC) g, amino,
alquilCy.gaming, bis(alquilCy.¢)amine, aminoalquiloC.g, (alquilC).g)aminoalquilnCi.s,
bis(alquilC).¢)aminoalquiloC) ¢, cianoalquiloC) g, alquilsulfoniloCye, alquilCy.
gsulfonilaming, alquilCy_gsulfonil(alquilCy.g)amins, sulfameils, alquilCy gsulfameoila,
bis(alquilC).¢)sulfamoilo, alcanoilC) samino, alcanailCy g(alquilCyg)aming, carbamaoilo,
alquilC gcarbamnilo y bis(alquilC.¢)carbamoilo;

R, R RY y R zon independientzmente hidrégeno o un gmpn que se selecciona de
alquiloC) ., carbociclila, carbociclilalquiloC g, heterociclile y heterociclilalquilaCyg y
dicho grupo estd opeionalmente sustitvido por und o mas grupos cuctituyenias que 2e
geleccionan de halo, ciana, nitro, hidroxi, alquiloC) s, alcoxiC) ., haloalquiloC, g,
halcalcoxiC.s, hidrexialquilaC ., hidrozialcoxiC) ., alcoriCsalquilaC ., alcoxiCy.
galeoviCy s, aming, alquilC)_samino, biz(alquilC)_gaming, amincalquileC).s, (alquilC).
gyaminoalquilnC).g, bis(alquilCy g)aminoalquilaC).s, cianoalquiloC) g, alquilsulfonilaC.s,
alcanoilC¢amine, alcanoil”) ¢(alquilC).¢)amino, carbamoils, algquilCygcarbamailo y
bis(alquilC,.¢)carbamoilo;

RB, R RY Ry RY 50n indzpendientemente hidrézeno o un grupo que s selecciona
de alquilalC, ¢, carbaciclilo, carbaciclilalquilaC e, hzteraciclilo y heterociclilalguiloC . y
dicho grupo estd opcicnalmente custitwido por uno o mds grupas sustituyentes que se
seleccionan de halo, ciana, nitro, hidroxzi, alguilaC.s, alcoxiC).s, haloalquilaC e,

halaaleoniC g, hidroxialquiloC,.g, hidrorialcoxiCy.g, alooxiC)salquilnC ., alcaxiCy.
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calcoxiCys, amino, alquilC ¢aming, bis(alquilC; ¢)amina, calquilaCy g, (alquilC,.
g)aminoalquiloC)_s, bis(alquilC, g)aminoalquileC.¢, cianoalgquiloiZ) s, alquilsulfoniloC, s,
alquilCygsulfonilaming, alquilCy.ssulfonil(alquilCy¢)amine, sulfamailo, alquilCy.
soulfamailo, biz(alquilC)g)sulfamailo, aleanoilC samino, alcansilC_g(alquilCy.g)amino,
carbamoilo, alquilCj.gcarbamoilo y bis(alquilCy.¢)carbamoilo;

o R y RY junto con el dtoms de nitedgena al que estédn unidos forman un anillo
heterociclico de 3 a 10 mizmbros en donde 1 o 2 dtomos de carbono del anillo
opcionalmente s¢ reemplazan con N, O o S y dicho anillo estd apeionalment sustituido

por uno o mds gropos custituyentss que o s2leccionan de hala, ciana, nitro, hidrosd,

alquiloC ¢, alcoxiCyg, halaalquiloC) e, haloaleoxiC) s, hidroxialquiloCy e, hidroxialcoxiCy.

6 alcoxiC) galquiloC) ., alcoxiC) salcoxiC g, aming, alquilC)samino, bis(alquilC,.s)aming,

aminoalquiloC ¢, (alquilC).)aminoalquiloC, g, bis(alquilCy.s)aminoalquileC .,
cianoalgnilaC g, alquilsulfonilaC) g, alquil T gsulfonilaming, alquilCy.gsulfonil(alquilC,.
gyamino, sulfamoilo, alquilC.gsulfamoilo, biz(alquilCi.s)sulfamailo, alcanosilC samino,
alcanoilC ) s(alquilC, g)amino, carbamoilo, alquilC; ¢carbamoilo y bis(alquilCy.
¢)carbamoilo
para su uso come un medicamenio en 2l ratamiento de una enfermedad praliferativa.

De acuzido con otro aspecto dz la prasente invencidn, s& praporciona un compue

de férmula (I)

Ry,

Rl\ /’\ ‘\

féormula (I)
o una sal farmacéuticament: aceptable del mismo; en donde
mes0,1,2,304,
Y ¢ Y2 son independientemente N o CR® siempre que uno de 'Y e Y2 sea Ny el otra sea
CR8;

. 4_ o~ 4
X ez un gmipo enlazante que c2 celecciona de -CR™ = CE’-, -CR! = CR’CRCR., -

CR°R'CR’® = CRY-, -C=C-, -C=CCRP -, -CROP/C=C-, -NRYCRR-, -OCRR-, -SCRSR-,

SS(OYCROR-, -3(0),CROR -, -C(ONRACESP-, -NR*C(O)CRR -, -MRNC()NR’CROR-
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NR*S(0),CROR -, -S(0),NRCROR -, -C(ONE™-, MR C(D)-, -NR*C)NR-, -
S(O)NR’- y -NR*S(0),-;

R esun arupo que se selecciona de alquiloCyg, alqueniloCa, alquiniloCyg, carbaciclila,
carbociclilalquiloC, g, heterociclilo y hetzraciclilalquiloC g, y dicho grupa estd
opcionalmznte sustitnido por uno o mds grupos sustituyentes que sz seleccionan Je halo,
ciano, nitro, RY, -OR?, -SE®, -SOR?, -SO.R, -COR, -CO:R®, -CONR'R', -NR°R'?, -
NFACOR'?, -NECOR', -NEOCONRR"?, -MRPCOOONR R y -NRSO.R';

o X-R' es -CRSR'OH;

R? zs un arupo que ce selecciona de alquiloCi, carbociclilo y hetercciclilo y dicho grupo
234 sustituido por NE"CSNRPRY y spcienalmente suztitids por una o més grapos
sustituyentes que se seleccionan independientemente de halo, ciaind, nited, ! -OR”, -
SR -sor", -So,RY, .cor™, oo Y WCONRYR?, MRURY, -NRVCOR y -
NR''COCONR'?R'S;

cada R, cuands esid pla sente, se selecciona independientzmente de hala, cianw, nitro, -
R, -0R", -SRY, -SORP, -30,R"%, -COR, -Co,R", CONRPRY, -NRPR', -
NRPCOR!, NRPCOR' y -NEPBSOR',

R y R® son independientemente hidrdgeno o alquiloCe;

oR! y R junto con &l dtomo o &lomos al que estdn unidos forman un anillo heterociclico o
carbociclico de 4 a 10 miembros en donde 1, 2 0 3 dtomos de carbano del anillo
opcionalmente se rezmplazan con N, O o S y dicho anillo estd opcionalmente suctituido
par uno o mds grupos sustituyentes que o2 seleccionan Jde halo, cians, nitro, hidroxi, axo,
alquila(C) , alzoriC ., haloalquiloC).g, haloaleoxiC) s, hidroxialquilnC ., hidroxialcoxiCy.
6, alcoxiCygalquiloC).s, alcoxiC) salcoxiC) ., amino, alquilC).gamino, bis(alquilC)s)amina,
aminoalquiloC g, (alquilCy_g)amincalquiloC g, bis(alquilC,.¢)amincalquilaC e,
ciannalquiloC)g, alquilsulfoniloC), alquilC)_gzulfonilamino, alquilCigeulfonil(alquilC,.
¢)amino, sulfamailo, algquilCy gsulfamaoila, bic(alquilC).s)sulfamoilo, alcanoilCgamino,
alcanoilCg(alquilCy g)aming, carbamoilo, alquilC) gcarbamoilo y bis(alquilC;.
¢)carbamoilo;

R® y R’ se selaccionan independieniemante de hidrégena, halo, ciana, nitro y alquiloCig;
R3 s seleociona de hidrégeno, halo, cianvc:- y alquiloCye;

R’y R" zon indzpendientemente hidrdgzna o un Zrapo que ze selecciona dz alquiloCy.,
carbociclilo, carbociclilalquiloC g, heterociclilo y heteraciclilalquiloCy g y dicha grupo
estd opcicnalmenie sustitmido por una o mds rupos sustituyentes que sz seleccionan de

halo, ciana, nitra, hidroxi, alquiloC).s, alcoxiC) ., haloalquiloC).g, haloaleoxiCy.g,
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hidroxialquiloC), hidroxialcoxiC) ., aleoxiCy galquilaC) s, aleoxiC) galcaxiCy.q, amino,
alquilC)_samine, bis(alquilCy_g)amino, aminoalquiloCy.s, (alquilCy.g)aminoalgniiolC; .,
bis(alquilCg)aminoalquiloC.s, cianoalquiloC.s, alquileulfoniloC,.s, alquilCy.
culfonilaming, alquilCygsulfonil(alguilCy g)amine, sulfamoila, alquilC) gsulfamoilo,
bis(alquilC).g)sulfamailo, alcanoilCygamine, alcancilCys(alquilCy.g)aming, carbamailo,
alquilCy_gcarbamoily y bis(alquilCy.e)carbamailo;
R R RV y R son indzpendizntzmzntz hidrégena o un grupa que se selzcciona de
alquilaCy.q, carbociclilo, carbociclilalquilaC) g, hzterociclilo y heterociclilalgniloCig y
dicho grapo estd opcionalmente suctituido por undg o mas grupos custimyentes que 52
seleccionan de hala, cians, nitre, hidrovi, algquilalC) e, alcoxiC g, halaalgniloCs,
haloalcoriCy ., hiclrc»}-:ialquil-‘JC 16, NidroxialeoxiCy g, aleoziC) salquilolC) ., aleoxiCy.
salcoxiC)., amino, alquilC|_gamina, bis(alquilCy.g)amine, aminoalqnilaCy.g, (alquilCy.
¢yaminnalquiloC s, bis(algquil.g)amincalquiloC.¢, ciannalquilaC.g, alquilsnifoniloC s,
alcanoilC | gamino, alcanailCyg(alqnilC)g)aming, carbamailo, alquilC) gcarbamoila y
bis(alquilCy_g)carbaimnoilo;
R? RY R’ R y RY san indzpendientements hidrédgeno o un grupo que se selecciona
de alquiloC ¢, carbociclilo, carbaciclilalgquiloC g, hetzrociclile y heteraciclilalquiloCy g y
dicho grupo estd opcionalmente sustitvide por uno o mAs grpos sustinyentes que se
seleccionan de hala, ciano, nitro, hidroxi, alquiloC) ., alcoxiCy.g, haloalquiloC.g,
haloalcoxiCy.e, hidroxialquiloC g, hidroxialcoxiC.e, alcoxiC.ealquilaC.g, alcoxiCy.
calcoxiC) 4, amino, alquilC) ¢amino, bis(alquil) )aming, amincalquiloC).q, (alquilC,.
g)aminoaleuiloC s, bis(algquilCy.g)aminoalquiloC) e, cianoalquilaCy.e, alquilsulfonilaC .,
alquilC.gzulfenilamino, alguilC).gsnlfonil(alquilCi.¢)aming, sulfamaila, alquilCy.
gsulfamoilo, bis(alquilC) g)sulfamoilo, alcanoilC)_gaming, alcanoil ) y(alquilCy.g)amina,
carbamoila, alquilC) gcarbamaila y bis(alquilC) g)carbamailo;
oR® y RY junto con 21 dtomo de nitrégeno al que estin unidas forman un anillo
heterociclico de 3 a 10 miembros en donde 1 o 2 dtomas de carbona del anillo

opcionalments e reemplazan con N, O o S y diche anillo 2368 opcionalmente custituido

por uno o mas rupas sustituyentes que sz seleccionan dz halo, ciano, nitro, hidroxi,
alguilo”) s, alcoxiC) g, haloalguiloC) g, haloalcoxiCy.s, hidroxialguiloC) g, hidroxialcoxiCy.
6 alcowiC, galquilaC).g, alcoxiCysalcaxiC) , amino, alquilC).gamino, bis(alquilC).¢)amina,
aminoalquiloC) g, (alquilC).¢)aminaalquilaC, e, bis(alquilC).¢)aminoalquilaC .,
clanoalquiloC,., alquilsulfonile ., alquilC).gsulfonilaming, alquilCssulfonil(alguilC,.

g)aming, sulfameilo, alquilCy_goulfamoils, bis(alquilCy.g)zulfameilo, alcancilCysamino,



20

WO 2009/007750 PCT/GB2003/050548
15

alcanoilCy ¢(alquil ) s)amineg, carbamoilo, alquilC scarbamoila y bis(alquilCy.
g)carbamaoilo,
para su uso come un medicamento en ¢l ratamiznto de una enfermedad proliferativa,

Dz acuerdo con otro aspecto de la prasente invencidn, se proporciona un compuasta

de férmula (I)

férmula (I)
o una sal farmacéuticamente aceptable del mismo; en donde
mes0,1,2,304;
Y e V2 son independizntemantz N o CR® siempre que uno de 'Y @ Y2 sea N y el atra sea
CR%,
X ez un grupo enlazante que se selecciona de -CR*=CP’-, -CR* = CR’CR°R’-, -
CRPR'CR’ = CR"., -C=C-, -C=CCROR-, -CROR'C=C-, -NR'CRR-, -OCRR-, -SCRPR-,
-S()CROR-, -S(0),CROR -, -C(O)NRACRSR-, -NFAC(0)NFPCROR -, -S(0),NRCRER'-,
SCONR’-, -NRC(D)-, -NR*COINR -, -S(0),MR- y -NR*S(Q),-;
R! &5 un grupo que £2 selacciona de alquilaC) g, alquenilaC, s, alquiniloC,, carbociclilg,
carbociclilalquilaC.g, heteraciclilo y heterociclilalquiloC) s, y dicho grupo esta
opcionalmente sustituide por uno o mic grapos sustituyenizs que se seleccionan de hala,
ciano, nitro, R, -OR®, -SR°, -SOR, -SC’ZR', -COR?, -COuRS, -CONRR'®, NRR', -
NRPCOR'?, -NRCO,R!, -NROCONR RS, -NE COCONR RS y -NRSOL,R'Y;
o X-R! es -CR°R’OH;
R? &5 un grupo que se selecciona de alquilaC, s, carbociclilo y heteraciclilo y dicho grupo
et sustitmido por ~-NR7CSNE®R' v opcisnalmente suztituide Por uno o mas grupos
custituyentes que se szleccionan independientemente de halo, ciano, nitro, R -OR”, -
SR, -sor", -s0.RY, -}CORM, -CO,RY, «cONRMR?, -NRVR'?, NRVCORD, y -
NR''COCONR?R'S; |
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cada R®, cuando esté presente, ze zelecciona independizntement: de halo, ciano, nitro, -
RE, -0RP, SR, -SORY, -SO,RY, -CORY, .CO,RP, - CONRPRY, -NRPRM, -
NRPCORY, -NR">CO,RM y -MR"SO,R';
R y R’ 50n inde ependientemente hidrdgeno o alquiloCi;
o R y R* junto con el dtoma o dtomos al que estdn unidos forman un anillo heteraciclica o
carbociclico de 4 a 10 mismbros en donde 1, 2 o 3 dtomos de carbond del anilla
opcionalmente se reemplazan con N, O o S y dicho anillo estd opcionalmente sustituido
por uno o mas grapos custitnyentes que se selzccionan de halo, ciano, nitra, hidraxi, oxo,
alquiloCy.g, aleaxiCy.s, haloalquilaC) ., haloalooxiC) s, hidroxialquiloCy.s, hidroxialcaxiC.
6, AlcoxiC) galquiloC) g, aleoxiC) galeoxiC) ., aming, alquilC_samino, bis(alquilC).¢)amino,
aminoalquiloC.g, (alquil).¢)aminoalquiloC) g, bis(alquilCi.¢)amincalquiloC.s,
cianoalquiloCy.¢, alquilsulfoniloC) g, alquilCgsulfonilaming, alquilCy.¢sulfonil(alquil Cy.
gyaming, sulfamailo, alquilC) gsulfamailo, bis(alquilCy.g)sulfamoilo, alcanailCygamino,
alcanoilC g(alquilCy ¢)amine, carbamailo, alquil”)scarbamaila y bis(alquilCy.
s)carbamoilo;
R®y R se selsccionan independientements de hidrégena, hals, ciana, nitra y algqniloC.e;
R® 5¢ selecciona ds hidrd 2210, hale, ciano y alquiloCg;
r’ y RY son independizntemente hidrégens o un grupo que se selecciona de alquilaC, g,
carbociclile, carbociclilalquiloC.g, hetzrociclilo y hetzrociclilalquiloCy.g y dicho grupo
&std opcn‘»mlm. nte sustimide por uno ¢ mas grupos susiituy2ntzs que se seleccionan de
hala, ciana, nitro, hidroxi, alquiloC) s, alcoxiC) g, haloalquilaC, s, haloaleaxiC) s,
hidroxialquilaC).g, hidrozialeexiC) ., aleoriC.galquiloC).s, alcoxiC).saleaxiC) ., aming,
alquilC.saming, bis(alquilC).s)aming, amincalquiloC.g, (alquilC).¢)aminoalquiloC, s,
bis(alquilCy.¢)aminoalquiloC) g, ciannalgquiloC g, alquilsulfonilaCy g, alquilCy.
ssulfenilaming, alquilC.geulfonil(alquilCy_g)amino, sulfamailo, alquilCygsulfamaoilo,
big(alquilC.g)sulfamoilo, aleancilCy.gamino, alcanailC) s(alquilCy g)aming, carbarmaila,
alquilC gcarbamoile y bis(alquilCy g)carbamoilo;
RY, R"2 R y R 50n indzpendientzmente hidrégeno o un grupo que sé selecciona de
alquiloC) s, carbociclila, carbociclilalquilaCy g, hateraciclilo y hetzraciclilalguiloCy g y
dicho grupo estd opcionalmente sustituido por vno o mas grupas sustituyenizs que £2
selzccionan de halo, ciano, nitro, hidroxi, algnileC) s, alcoxiC) ., haloalquilaC, s,
haloalcoxiC 165 hidroxialquiloC, s, hidroxialcariC g, alcoxiCysalquiloC.e, alcoxiC).
galcoxiClg, aming, alquilC) gaming, bis(algnilC).¢)aming, aminoalquiloC, g, (alquilCy.

syaminoalquilceCy s, bis(alquilC).g)amincalguiloC, ., cianoalquiloC) s, alguilsulfoniloCy.s,
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alcanoilCy.samino, alcanailCy_g(alquilCy_g)aming, carbamails, alquilCiecarbamoilo y
bis(alquilC,.¢)carbamoile;

R2, RM R RS Y R" son indzpendientements hidrég2no o un grapa que sé celecciona
de alquilaC) g, carbociclilo, carbociclilalquilalC )¢, heterociclilo y heterociclilalquiloCyg y
dicho grupo estd opcionalmente sustitvido por una o mds grupos sustimyentes que s
seleccionan de halo, ciano, nitro, hidroxi, alquilaC, s, alcoxiCy.g, halalgniloCyg,
haloalcoxiC).s, hidraxialgquiloC,.s, hidroxialeoxiCy g, alcoxiC)salquilaC, g, alcoxiC.
galcoxiCy s, aming, alquilC, caming, bis(alquilC.g)aming, aminoalquilaCy.g, (alquilC;.
g)aminoalquiloC) g, bis(alquilC).¢)aminoalquils,.¢, cianoalquilalZ s, alguilsulfonilaCys,
alquilCy_gsulfonilaming, alquilC; gsulfonil(alguilCy.g)aming, sulfamailo, 2lquilCy.
soulfamioilo, bis(alquilC).g)sulfamoilo, alcanoilCy gaming, alcanoilC.g(alquilCy.g)aming,
carbamoila, alquilC gcarbamoilo y bis(alquilCy_g)carbamoilo;

o RS y RY junto con el dtomo Je nitrdgens al que 2stdn unidos forman un anillo
heterociclicn de 3 a 10 miembros en donde 1 0 2 dtamos Je carbono del anillo
opcionalmente se reemplazan con N, O o S y dicha anilly estd opcionalmente snstitnido
por und o mis grupos sustituyentes que se seleccionan de halo, ciano, nitro, hidroxi,
alquilaC.s, alcoxiC) ., haloalquilaC) ., haloalcoxiC) s, hidroxialqniloC) g, hidroxialeoxiCi.
6 alcoxiC) salquiloC s, aleaxiCgalcoxiC) , aming, alquilC) samino, bis(algnilC).g)amino,
aminoalquiloC g, (alquilCy.g)aminoalquiloC).g, bis(alquilC.s)arnincalquiloC g,
cianoalquiloC.s, alquilsulfoniloC, g, alquilCy.gsulfonilamino, alquilCygsulfonil(alquilC;.
gyamino, sulfamailo, alquilC geulfamoils, bic(algnilCy g)sulfamaila, alcanoilC,.gaming,
alcanoilC).;(alquilC) g)amino, carbamoilo, alquilCy scarbamoilo y bis(alquilCy.
gcarbamoilo para su uso comao un medicamento én el ratamiento de una enfermedad
proliferativa.

De acuerdn con otro aspecta de la presents invencidn, se proporciona el nse Je un

0]
e

N

compuesto de fdrmula (1)

)

YZ

R! N X/"U\ N’//'k

férmula (I)

o una sal farmacéuticamente aceptablz del misme; en donde
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mes0,1,2,304;

'Y ¢ Y2 san independizntemente M o CR® siempre quz uno de 'Y e Y 2 5ca Ny 2l otro sea
CR%,

X &5 un grupo enlazante gque s¢ selzcciona de - CRY = RS-, -CRY = CRCRSR-, -
CR°R'CR’ = CR*-, -C=C-, -C=CCRR'-, -CR°R'C=C-, -NR'CER-, -OCRR-, -SCR°R'-,
-S(O)CRR-, -S(0)CRR-, -COHNECER-, -NRC(0)CRR-, -NRC(O)NRPCRR,
-NR*S(0)2CRR -, -S(0)NRCRR -, -C(0)HR'-, -NR()-, -NR'CO)NR’-, -
S(0)NR*- y -NR*S(0),-;

R! ez un arupo que se selecciona de hidrdgenao, algniloC) ., alquenilaCs.;, alquiniloCs.,
carbaciclilo, carbociclilalquiloCy g, hetzrociclile y heterociclilalguiloC g, y diche grupa
estd opeicnalmente sustituido por uno o mic grupos suctituyentes que ze szleccionan de
hala, ciano, nites, -R°, -OR®, -SR?, -SOR®, -SO.R?, -ZOPR°, -CO.R?, -CONRR'?, -NE'R',
~NE*COR', -NRACOR', -NRACONRE"S, -NEICOCONR'RY v -NRSOR';

R? s un arupo que se selecciona deg alquiloCy g, carbociclilo y heteraciclila y dicha grups
estd sustituido por -NRCSNEM®R' y opcionalmenie cuztimido por uno o mas grupos
sustituyentes que sz seleccionan indzpendientementz de halo, ciano, nitro, -R”, -OR! ’, -
SR", -SoRY, -soyR!, -corY, -co R, -cOoNRNR™?, NEVR, NRYCOR? y -
NR''COCONR'R'S,

cada Rs, cuando estd presente, s2 selecciona independientementz dz halo, clano, nitro, -
R, -ORY, SR, SSORY, -SO,RE, SCOR”, -C0,RY, (CONRPR!, NRPRY, -
NRPCOR', -NRPCO,R'™ y -NR"80O,R™,;

R y RS s0m independientemente hidrégeno o alquiloCg;

o R'y R* junta con el dtomo o 4omos al que estén unidos forran un anilla heteraciclico o
carbociclico de 4 a 10 miembros en donde 1, 2 o 5 atomos de carbono del anillo
opcionalments <& reemplazan con N, O o S y dicho anilla estd opcionalmente sustituido
por uno o mds grupos sustituyentes que sz selzccionan 4z halo, ciang, nitro, hidroxi, o,
alquilaCy 5, alcoxiC)., haloalquiloC) ., haloalzoxiC) ., hidroxialquiloC) g, hidroxialeoxiCy.
6> AlcaxiCy galquilaC) s, alcoxiC) salcoxiC) ., aming, alquilC) gamino, bis(alguil;.g)amino,
aminoalquiloC ., (alquilC 1-g)aniinoalquiloC g, bis(alquil”).¢)aminoalquiloC,.s,
cianoalquiloC s, alquiloulfoniloC s, alquilC) gculfonilamine, alquilCygsulfonil(alquilCy.
g)amino, sulfamailo, alquilC | gsulfamoila, bis(alquilC)_¢)sulfamaoila, alcanoilCy.gsamino,
alcanoilC .s(alquilC) g)amino, carbamoilo, alquilCygcarbamoilo y bis(alquilCy.
g)carbamailo;

6. p? . . . . . . .
R” y R’ ze seleccionan independizntemente de hidrdgzno, halo, ciano, nitro y alquilaC
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R3 se selecciona de hidrégzno, halo, ciana y alquiloC e

r’ y R 50n independientemente hidrdgeno o un grupo que se selecciona de alquilaCy g,
carbociclilo, carbociclilalquilalC) g, heterociclilo y heterociclilalquilaC.g y dicho grupo
estd opeionalmente sustitido por uns o mis grupos sustitnyentes que se seleccionan de
hala, ciane, nitro, hidroxi, alquiloC, g, alcoxiC e, haloalquiloCy, halealcaxiCyg,
hidroxialquiloCy g, hidroxialeoxiC).g, alcoxiCgalquila s, alcoxiC.galcaxiC).s, aming,
alquilC gamina, bis(alquilC.g)amineg, aminsalquiloC.g, (alquilCi.s)aminaalquiloC.s,
bis(alquilCyg)aminoalquilaC g, cianoalquilaC).e, alquilsuifoniloC e, alquilCy.
esulfonilaming, alquilC.gsulfonil(alquilCy.s)aming, sulfamails, alquilCy.gsulfamoilo,
bis(alquilC).g)sulfamnilo, alcanoilC_gamino, alcanoil® ¢(alquilCyg)aming, carbamoila,
alquilCy_¢carbamoilo y his(alquilCy.¢)carbamailo;

RY, R RY y R 5on independientzraente hidrdgeno o un grupo que s& selecciona de
alquilaC g, carbociclilo, carbociclilalquilaC) e, heterociclilo y hetzrociclilalquiloCyg y
dicha grupo estd opcionalmentsz sustitgida por uno o més grupns sustituyentes qua se
seleccionan de halo, ciano, nitro, hidroxi, alquilolC) ., alcoxiC), haloalquileC),
haloalcoxiC) g, hidroxialquilaZ) g, hidrozialcoziC, ., alcoxiCsalquiloC e, alcoxiC).
galcoxiC)g, aming, alquilCy gaming, bis(alquilC ¢)amino, aminoalquilaC) g, (alquilCy.
eaminoalquiloC) g, bis(alquilC)_g)aminoalquiloC) ¢, cianoalquiloC) g, alquilsulfonilaC) g,
alcanoilCy.gaminog, alcanoilC.s(alquilCy.¢)aming, carbamoilo, alquilC.gcarbamoila y
bis(alquilC,.¢)carbamoilo;

R™ RY™ R, RS yR Y son independientements hidrégens o un grupo que s¢ selecciona
de alquiloC) ., carbociclilo, carbociclilalquiloC) g, heterociclilo y heteraciclilalquilaCig y
dicha grupo estd opcionalmente sustitnido por unae o mas grupos sustituyentes quea se
seleccionan de halo, ciang, nitro, hidroxi, alquilaC) ., alcoxiC)g, haloalquilaC g,
haloalcoxiC) ., hidroxialquiloC ., hidroxialeoxiC) ., aleoxiCysalquiloC ., alooxiCy.
salcoxiCyg, aming, alquilC) gaming, bis(alquilC)s)amino, amincalguiloCi s, (alquilCy.
g)amincalquilaCy g, bis(algilC_g)aminoalquiloC, s, ciancalquilsC) ., alguilsulfonilaC .,
alquilC) gsulfonilaming, alquilC 1_5sulfoni1(al':1uilCll.(,)aminc:, sulfamoilo, alquilC,.
goulfamoilo, bis(alquilC)_g)sulfamoileo, alcancilC) saming, alcanoilCy.g(alquilC).g)amina,
carbamoila, alquilC gcarbamoilo y bis(alquilC) g)carbamoilo;

oR® y RY junto con el dtome de nitdgens al que estdn unidos forman un anillo
heterociclico de 3 a 10 miembros en donde 1 o 2 dtomos de carbono del anillo
opcionalmente s2 reemplazan con N, O o S y dicho anillo estd opcionalmente snstituido

Per uno o mas grupos suctituyzntes que se celeccionan de hals, ciana, nitra, hidroxi,
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alquilaCyg, alcoxiC) g, haloalquileC) ¢, haloalcoxiC) s, hidroxialquilaZ, g, hidroxialeoxiC,.
6, alcoxiCy_salquiloCy s, alcoxiC) galcnziC).q, amine, alquilC, samino, bis(alquilCy.g)amina,
aminoalquilotCy.¢, (alquilC.s)aminoalquilaC).g, bis(alquilCy.¢)aminoalquilaCy.s,
cianoalquilaC) ., alquilsulfonilaCy g, alquilCy_gsulfonilaming, alquilCy_gsulfonil(alquilCy.
s)amina, sulfamaoila, alquilCy gsulfamoile, bis(alquilC)g)sulfamailo, alcanailC).gamino,
alcannilC ) ¢(alquilCg)amino, carbamailo, alquilC) gcarbamoilo y bis(alquilCy.
g)carbamoilo
en la fabricaciin de un medicamento para su uso an el ralamiento Je una énfermedad
proliferativa.

De acuerdo con ofro aspecto de la presentz invencidn, se proporciona el uso de un

compuesto de férmula (1)

O
R,
N
L
po A

férmula (I)

o una sal farmacéuticamente aceptable del misma; en donde

mes0,1,2,304;

Y ¢ Y2 eom indzpendientzmente N o CR® siempre que uno dz 'Y ¢ Y2 sza Ny el otro sea
CRS;

X es un grupo enlazante que se selecciona de - ~Rt = CRY-, -CR* = CRPCRSR-, -
CR°R'CR® = CR*., -C=C-, -C=CCRR -, -CRR'C=C-, -MR'CROR -, -OCRR-, -SCRR-,
-S(OCROR -, -S(0)oRR-, -CONRICRSE -, -MEACEC)CRR -, -NR'C(ONRPCROR-,
MRAS(0),CROR-, -S(O)NRCROR-, -C(OHNE™, -MR C(D)-, -NRC(O)NR’-, -
S(O)NR™- y -NR'S(0)-;

R 5 un zrapo que sz selecciona de alquilaCy g, algqueniloCa., alquinilaCy.g, carbociclila,
carbociclilalquiloC s, heterociclilo y hetzraciclilalquilaC, ¢, y dicho grupo ectd
opcionalmente sustitnids por uno o mis grupos susiituyentes que s& celzccionan de halo,
ciana, nitrey, -R%, -OR?, -SB, -SOF?, -SO,E°, -COR, -CO,R®, -CONR'R', -NR'R'?, -

NR'COR'?, -NRPCOLR'?, -NROCONEE", -NF COCONRR y -NR'SO,R';
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o X-R! es —-CR°ROH;

R? 25 un gropo que se selecciona de alquiloC) g, carbaciclilo y heterociclila y dicho grupo
&std sustituido por -NR"CSNR'®R' y opcicnalmente sustituido por uno o mis grupos
eustituyentes que ze seleccionan independientzments de halo, ciana, nitro, -R”, -OR! ', -
SR, -SoR', S0, _corY .ooRY cONER2, NRUR2 -NRYCOR? y -
NR''COCONR'ZR'S; |

cada R3, cuando estd presente, se s2lecciona independienternente dz halo, ciane, nitra, -
R, -ORP, -SRE, -SOR', -S0,R", -COR', w0pR P, SCONRPR, -NRPR™, -
NRPCORY, -NRPCO,RM y -NRPSO.R'™;

R* y R® san independientzments hidrégeno o alquiloCi.s;

oR! y R* junto con el 4tonio o dtomas al que estén unidos Farman un anilla heteraciclico o
carbociclico de 4 a 10 miembros en dondz 1, 2 o 3 dtomes de carbona del anillo
opcionalments se rezmplazan con N, O o Sy diche anille ¢ctd opcionalmente sustitnido
por uno o mas grupos susiituyenies quz se seleccionan d2 hal, ciano, nitro, hidroxi, oo,
alquiloC).g, alcoxiC) g, haloalguilaC, 5, haloalcoziC g, hidroxialguiloC) s, hidraxialcoxiCy.
6 AlcoxiC galquilaC) s, alcaxiC) galcoxiC) ., amino, alquilC)_samineg, bis(alquilC,.g)amino,
aminoalemiloC) ¢, (alquilC).¢)aminoalqniloC).e, his(alquilC.¢)aminoalgquiloCy.s,
cianoalquiloC) g, alquilsulfoniloC g, alguilCy ¢sulfonilaming, alquilC; ¢sulfonil(alquilC,.
gyaming, sulfamoila, alquilC).genlfamoilo, bis(alquilCy.g)sulfamaila, alcanoilCy.¢amino,
alcanoilCy.¢(alquilC).¢)aming, carbameila, alguil ) scarbamoilo y bis(alquilCy.
g)carbamoilo;

R® y R7 se seleccionan independientemente de hidrdgeno, halo, ciano, nitro y alquilaCy.g;
R® se selecciona d= hidrdgeno, halo, ciano y alquiloC.g;

R® y R" s0n ind ependientzmente hidrdgeno o un grupo que ce selecciona de alquiloCy .,
carbociclilo, carbaciclilalquilaC) ., heterociclile y hetzraciclilalquiloCig y dicho grupo
estd opeionalmente sustimido por uno o mis Zmpos sustituyentes que se seleccionan de
hala, ciane, nitro, hidroxi, alquiloCy.g, alcoxitT).¢, haloalquiloC) g, halealcoxiCyg,
hideoxialquilaC).g, hidroxialcoziC) s, aleaxiCygalgquilaCy., alcoxriC)saleoxiCig, amino,
alquilCy_gaming, bis(alquilC) ¢)aming, aminoalquilaC g, (alquilC)g)aminaalquiloC,.s,
bis(alquilC).g)aminoalquilaC).s, cianoalguiloC) s, alguilsulfoniloC.¢, alquilCi.
gsulfonilaming, alquilC.gsulfonil(alquilC).¢)aming, sulfamoila, alquilCjgsulfamailo,
bis(alquilC.g)sulfamoilo, alcanoilC gaming, alcanailC).g(alquilC.g)aming, carbamoilo,

alquilCy_gcarbameoilo y bis(alquilC ¢)carbamoilo;
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R, R, RY y R’ 50n independienterenie hidedgzeno o un grupo que se selecciona de
alquiloC.;, carbociclilo, LmbocuhlalqmluC 16 atzrociclilo y heterociclilalquiloC.s y
dicho grupo estd apcionalmente sustituido por uno o més grupos sustituyzntas que se
seleccionan de halo, ciano, nitro, hidroxi, alquiloC).s, alcoxiCy, haloalquilaC s,
haloalcoxiC ., hidroxialquiloC) ., hidroxialeaxiC) g, alcoxiCgalguiloC ., alcoxiCy.
¢aleoxiCy.g, amino, alquilC).saming, biz(alquilC).g)aming, aminoalquilaC) ., (alquilCy.
g)aminoalquiloCg, bis(alquilCy.g)aminoalquiloC.s, cianocalquilal) s, alquilsulfoniloC s,
alcanoilC.¢aming, alcanoilC.g(alquilC).¢)aming, carbamoilo, alquilCi.¢carbamaila y
bis(alquilCi.¢)carbamailo;
R R™ R, Ry RY so0n independizntzmente hidrégeno o un grupo que se selecciona
de alguilaCy g, carbociclilo, carbociclilalquilaCie, heterociclilo y heteraciclilalquiloChg y
dicho grupo estd opecionalmente sustitnido por wno o mAs Zrupos sustituyentes que se
seleccionan de hala, ciano, nitro, hidroxi, alguiloC) ., alcoxiC)s, haloalquiloCi.s,
haloalcoxiCi.s, hidroxialquiloC g, hidroxialcoziC g, aleoxiC)salquilaC g, alcoxiCy.
galcoxiC g, aming, alquilCy samino, bis(alquilC).g)amino, aminoalquiloC) g, (alquilCy.
gyamincalquila) s, bis(algquilCg)aminoalquiloC, s, ciancalguilaC g, alquilsulfonilaC g,
alquilCy_gsulfonilaming, alquilCy.gsulfonil(alquilC;.g)amino, sulfamailo, alquilCy.
goulfamoilo, bis(alquilC) g)zulfamoilo, alcanoilC gaminag, aleanoilCyg(alquilCy g)aminag,
carbameilo, alquilC).gcarbamoilo y bis(alguilC.¢)carbamailo;

o con ¢l dtomo de nitrdgenn al que estdn unidos forman un anillo
heterociclicn de 3 a 10 miembros en donde 1 o 2 dtomes de carbono del anillo
opcionalments se reemplazan con M, O 0 Sy dicho anilla ectd opcionalmeante sustitwido
por uno o mas grupos suctituyentas que ce selzccionan de halo, ciano, nitro, hidroxi,
alquiloCy g, alcoxiC).s, haloalquiloCy ., haloalcoxiC) ¢, hidroxialquiladZ,, hidroxialcoxiCy.
s AlcoxiCy galquiloC) ., aleaxiC)galcoxiC).s, amino, alquilC ) saming, bis(alquilC).g)amins,
aminoalquiloC g, (alquilC)_g)aminoalquiloC, g, bis(alquilCy.¢)aminoalquiloC s,
cianoalquiloC.¢, alquilsulfonilaC) g, alquilCy gsulfonilaming, alquilC).gsulfonil(alquilC,.
gyaming, sulfameilo, alguilCygsulfamoils, bis(alquilC).s)sulfamaile, alcanoilCy samino,
alcanoilC.g(alquilCy .g)aming, carbamoila, alquily gcarbamoilo y bis(alquilC;.
¢)carbamoilo
en la fabricacidén de un medicamento para su uso 2n &l tratamients de una enfermedad
proliferativa.

De acuerdo con otre aspecto ds 1a prasents invencidn, se proporciona el use de un

compuesto de férmula (1)
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férmula (I)
o una sal farmacéuticamente aceptable; en donde
mes(0,1,2,304;
Y & Y? s0n independientemente N o CPR? sicmpre que uno de 'Y & Y2 sza Ny el otro sea
CRs;
X &g un grupo enlazante que se salecciona de -CR* = CR’-, -CR* = CRPCROR-, -
CRR'CR® = CRY., -C=(C-, -C=0CRR-, -CROR7C=C-, -NR'CROR', -OCRR-, -SCR°R-,
SRR, -S(0),CROR -, -CUMRICRE-, -NECNR3CROR-, -S(0).NR'CROR-,
-C(ONR?, -NRIC()-, -NRC(O)MR-, -S(0),NE*- y -NR*S(0),-;
R &5 un grupa que se selecciona de alquiloC), alqueniloCa, alquiniloCy., carbaciclils,
carbociclilalquiloC e, heterociclilo y heterociclilalquiloC g, y dicho grupo estd
opcionalmente suctituido por uno o mds grupas sustituyentes qtlc se seleccionan de halo,
ciano, nitro, -RY, -ORY, -S1°, -SOR®, -8R, -0OR’, -00RY, -CONR'R', -NE°R'®, -
NRPCOR'®, -NRCO,R'®, -NRACOMR'R, -MRICOCONRR'® y -NR*SO,R %,
o X-R! es -CR°R70OH;
R? 5 un grupo que se selzcciona de alquilsC).s, carbociclilo y heterociclilo y dicho grupo
estd susiituids por -NRCSNR"®RY y apcionalmente sustitnido por uno o més gropos
sustitnyentzs que 5z seleccioman independizntzmenie de halo, ciang, nitro, -RY, -ORM, -
SEM -SORY, -SORY, -cORY, -CoR! -CONRYR"?, NRTR, NRYCOR y -
NR''COCONR'’R'S;
cada R3, cuanda estd presente, se szlecciona in«ﬁlependi-3nte.m.an[‘3 d= hale, ciano, nitro, -
RE, -OR, -8R, -SORE, -SO,RE, -CORY, -CO,RE, -CONEPR!, -NRPRY, -
NRBcop!, R1BCO,R" y -NEPSO,RY,
R* y R® son independientements hidrégeno o alquilaCy;
o R'y R* junto con el dtome o 4tonios al qus estdn vnidos farman un anillo heternciclico o
carbociclico de 4 a 10 miembros 2n donde 1, 2 0 3 dtomos de carbono del anillo

opcionalmente se reemplazan con N, O o S y dicho anillo ¢std opcicmalmente sustituido



tn

i

~

WO 2009/007750 PCT/GB2003/050548
24

por uno o mas Zrupos sustituyentes que se seleccionan de halo, ciano, nitro, hidroxi, oxo,
alquiloC) ., alcoxiC.s, haloalquilaC) g, haloalcoxiC.g, hidroxialgquilaCig, hidroxialeoxiCy.
6> alcoxiC)galquiloC) g, aleoxiCysaleoxiC.g, aming, alquilCsamino, bis(alquilCy.g)amine,
aminoalquiloC).¢, (alquilC)_g)aminoalquiloC) ., bis(alquilCy g)aminoalquilaC .,
cianoalguiloC)_, alquilsulfoniloCy s, alquilC, gsulfonilaming, alquilC) ssulfonil(alquilC,.
¢)amino, sulfamoilo, alquilC)_gsulfamaila, bis(alquilCyg)sulfamailo, alcanoilCy.gamino,
alcanoilC.g(alquilC).s)aminn, carbaraoilo, alquilC) scarbamoilo y bis(alquilCy.
g)carbamoilo;
RS Vi R’ se seleccionan independizntemente de hidrégena, halo, ciana, nitra y alquiloCy.g;
R® se selecciona de hidrdgeno, halo, ciano y alquiloCyg;
R’ y R son independientemente hidrdzzno o un grupo que se selecciona de alquiloC g,
carbociclile, carbociclilalquilaC g, heterociclilo y heterociclilalquiloC ¢ y dicho grupo
estd opcionalmente suztimido por une o mAs grupos sustituy2ntes que se seleccionan de
halo, ciane, nitro, hidroxi, alquiloC, s, alcoxiC) ., haloalquiloC, ¢, haloalcoxiCi,
hidroxialquiloCy g, hidrozialcoxiC) g, aleoxiC)_galquiloC s, alcaxiCysalcoxiC) s, aming,
alquilCy.gamino, bis(alguilC.¢)amino, aminoalquilaCy g, (alquil;.¢)aminoalquiloC.,
biz(alquilC).g)aminaalquilo g, clanoalguilaC) ., alguilanlfoniloC) ., alquilCy.
ganlfonilaming, alquilC)_gsulfenil(alquilC).g)amino, sulfamaoila, alquilC) gsulfamdaila,
bis(alquilC).g)sulfamoilo, alcanoilCy.gaming, alcanoil Ty ¢(alquilCi.g)aming, carbamaila,
alquilCy.¢carbamoila y bis(alquilC.g)carbamoilo;
R, RY, R" y R™ con independizntemente hidrdgens o un gmps que se selecciona de
alquiloC) ¢, carbociclile, carbociclilalquiloC) ., heterociclilo y heteraciclilalquileCg y
dicho grupo estéd opcionalmentz custitnida por uno o as grupos sustituyentes que e
seleccionan de hala, ciano, nitro, hidroxi, alquilaC) g, aleoxiC) g, halzalquilaC g,
haloalcoxiCy.s, hidroxialquila) g, hidroxialcoxiCy, alcoxiC).salquilaC.g, alcoxiCy.
galcoxiC) g, amino, alquilC) samino, bis(alquilC)_g)amino, aminocalquilaC) g, (alquilC;.
gaminoalquiloC) g, bis(alguilC)_g)amingalguilaC) s, cianoalquiletCy g, alquilsulfoniloCy e,
alcanoilCjgamine, alcanoilCy ¢(alquilC) ¢)aming, carbamoilo, alquilCyscarbamails y
bis(alquilC,.¢)carbamoilo;
RY, R™ R Ry RY son indzpendientzmente hidrdgzno o un grupo que sz celectiona
de alquilaC, ¢, carbociclilo, carbociclilalquiloC)e, heterociclilo y heterociclilalquilaCi g y
dicho grupo estd opcionalmente sustitwido por uno o mas grupos sustituyzntzs que e
seleccionan de halo, ciano, nitra, hidroxi, alquiloC) s, alcoxiC) g, haloalquiloC,

haloalcoxiC.g, hidroxialquiloC) s, hidmxialcoxiC) ., alooxiCygalquilaC e, alcoxiCy.
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calcoxiC |, amino, alquilC ) gamino, bis(alquilZ, ¢)amine, aminoalquiloC, g, (alquilC,.
g)amincalquiloC s, bis(alquilCy g)aninaalquilaC) s, ciansalquilaCys, alquilsulfoniloCy s,
alquilC, gsulfonilaming, alquilCy.gsulfonil(alquilCig)aming, sulfamails, alquilC;.
ceulfamaila, bis(alquilCyg)sulfamoile, alcanailCy gaming, alcancilC) g(alguilCy.g)amino,
carbamoilo, algquilC) gcarbamaila y bis(alquilCy.¢)carbamoilo;
o R®yRY junto con el dtonio de nitrdgeno al que estdn unidos forman un anillo
hetereciclico de 3 a 10 miembras en donde 10 2 ataomos de carbono del anillo
opcionalmente 3¢ recmplazan con N, O o S y dicha anillo &3td opcionalmente sustituido
por uno o mds grupas sustituyzates gue se szleccionan de halo, ciana, nitio, hidroxi,
alquiloC) g, alcoxiC).s, haloalquilaCy g, haloaleoxiC) g, hidroxialquilo )., hidrexialeoxiCy.
6, alcoxiCy salquilaCy g, aleaxiC) salcoxiCy.s, aming, alquilCi.samino, biz(alquilCy.g)aming,
aminoalquiloC ¢, (alquilC)_g)aminoalquilaC s, bis(alquilC.¢)amincalgniloCy.g,
cianoalquilaC) g, alquilsulfoniloC, s, alquilC)_gsulfonilamino, alquilCy_¢sulfonil(alquilC,.
g)amino, sulfamoile, alquilC).gsulfamoile, bis(algquilCyg)sulfamoila, alcanoilCy.gamino,
alcanoilC | (alquilC g)amine, carbamoilo, alquilC) gearbamoila y bis(alquilCy.
g)carbamoilo
en la fabricacién de un medicamenio para su uso en el tratamiento de una enfermadad
proliferativa.

De acuzrdo con un aspecto adicional dz la preszntz invencién, también se
proporciona un compuesto de férmula (1)
0]

formula (I)
o una sal farmacéuticamente aceptable dzl mismo; en donde
mes0,1,2,304;
2 N . .
'Y & Y? son independientemente N o CR® siempre que une dé 'Y 2 Y? zea N y el otra sea
CR;
i e et de (P — (RS, LD — CRSeRtRT
X es un grupo enlazante que 52 celecciona de -CR = CR°-, -CR™ = CR°CRR -, -

CRR'CR® = CRY-, -C=C-, -C=CCROR-, -CROR'C=C-, -NR*CRR’-, -OCRR’-, -SCROR’-

Y
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S(O)CROR -, -S(0),CRR -, -C()NR'CESR-, -NRC(OCROR-, -NRC(NRCRR'-,
NRAS(0)CROR -, -S(0):NRCROR -, -C()NE-, -NR*C(D)-, -NR CEHNRS-, -(),NR*-
y -NR*S(O)-;
R esun arupo que se selecciona de hidrégeno, alquiloC).s, alqueniloCsy.g, alquinilaCs.;,
carbaciclilo, carbociclilalquiloCy g, hetzrociclile y heteraciclilalquiloC.s, y dicha grupo
estd opcionalments sustituido por uno o mags 1'upn:.: vstituyentes quie se seleccionan de
hale, cians, nitra, -R?, -OF, -SK, -SOR®, «0,R°, -COR, -COR?, -CONRR'?, -NRR'Y, -
NRACOR'®, -NRCO,R', -MECONE R, -NRACOCONR 'R y NROSO.R';
R*ezun 2rupo que se seleeciona 4z alquilaC.s, carbaciclilo y heteraciclila y dicha erupo
estd sustimide por -NRCSNRPR" y opeionalmente sustitido por uno o m4s grapos
sustituyenies que se seleccionan indzpendientzmeante de halo, ciana, nitra, R ORM, -
SRY, -sORY, -SO,RY, .COR!M ) .CO,R! -CONRIR?, MRTRP, SNRVCOR y -
NR''COCONR'R';
cada R3, cuando estd presentz, se szleceiona indzpendizniemente de hala, cianao, nitro, -
RE, -ORY, R, SORY, -S0,RY, -CORP, 200,12, -CONRPRY, -NRPRY, -
NRBCoORY, -NRBcoap! y -MRPSO,RY,;
R* y R® s50n independizntemente hidrdgeno o alquiloCi.g;
oR! y R junto con €l dicma o dtomas al que estdn unidos forman un anillo heteraciclica o
carbociclico de 4 a 10 miembros 2n dende 1, 2 o 3 dtomos de carbono del anillo
opcionalmente se reemplazan con N, O o Sy dicho anillo estd opcionalmente sustitmidd
Por unc o mas grupo: custituyznies que se seleccionan de halo, ciano, nitra, hidroxi, oz,
alquiloC )6, alcoxiC|.s, haloalquiloC) 4, haloalcoxiC.e, hidrazialquilolZ, g, hidroxialeoxiC.
¢ AleoxiC)galquilal s, alcoxiC)galcoriC) ., aming, alquilC).samino, bis(alquilC,.¢)amino,
aminoalquilaCy g, (alquilC) ¢)aminoalquil o, g, bis(alquilC.¢)aminoalquiloC.e,
cianmalquiloC).g, alquilsulfonilaC) g, alquilCy gsulfonilamine, alquilCy ssulfonil(alquilC,.
g)amino, sulfamoilo, alquilC)_gsulfamoile, bis(alquilC) g)sulfamails, alcanoilCy.samino,
alcanoilC.s(alquilC).¢)amino, carbamailo, alquilC ) gcarbamoilo y bis(alquilCy.
¢)carbamoilo;
R® v R’ s¢ celeccionan independientzmente d2 hidrégeno, halo, ciano, nitro y alguiloCyg;
R® ¢ selecciona de hidrégeno, halo, ciano y alquiloCig;
R’ y R" zon independientemente hidrézens o un grupo que se celecciona de alquilaCyg,
carbociclilo, carbociclilalquiloC.e, heterociclilo y hateraciclilalquilaCy ¢ y dicho grupa
estd opcionalments suztituido por une o mis Fropos sustiiuyentes que se seleccionan de

halw, ciana, nitro, hidroxi, alquiloCy ., aleoxiC e, haloalquilaC).e, haloalcoxiCyg,



Iy

(%

ta

WO 2009/007750 PCT/GB2002/050543
27

hidroxialquilaCy g, hidroxialcoxiCy s, aleoxiCy galquiloCy g, alcoxiC ,I_(,alcoxiC,_;,, amine,
alquilC gaming, bis(alquilC,.g)amino, aminoalquiloC s, (alquilCi.s)aminaalquiloCy.g,
bis(alquilC).g)aminaalquilZ) g, clianoalguiloC, s, alquilsulfonilsCy s, alquilC,.
saulfonilamino, alquilC)_gsulfonil(alquilCy gamino, sulfamaila, alquilCgsulfamoila,
bis(alguilCy.g)sulfamoilo, alcanoilC) gaming, alcanoilCy.¢(alquilC) g)amina, carbamailo,
alquilCy_¢carbamoila y bis(alquilC.¢)carbamoilo;

R, R} Ry R son ind ependicntzmente hidrdgeno o un grupa que se selecciona de
alqniloC s, carbociclily, carbociclilalquiloC g, heterociclilo y heterociclilalquiloCy.e y
dicho gropo estd opeionalmente custituido por una o mds gripos sustitnyentes que 22
seleccionan de hale, ciana, nitro, hidroxi, alquilaC) g, alcoxiC)., halealquilaCy,
haloalcoxiC) g, hidrozialquiloCg, hidrorialcoxiC).s, alcoxiCgalquiloC.s, alcoxiCy.
galcoriC) s, aming, alquilC) samins, bis(alquilC) g)aming, amincalquilaC) g, (alquilCy.
g)aminoalquiloC) ., bis(alquilC, s)aminoalquiloT) ¢, cianoalquilo.y, alquilsulfanilaC s,
alcanoilC.gamino, alcanoilC).¢(alquilCy.¢)aming, carbamnila, algnilC) scarbamaila y
bis(alquilC,_¢)carbamoilo;

RE, R RB, R' y R san independientements hidrégens o un grupa que se seleceiona
de alquiloC) ., carbociclilo, carbaciclilalquilaC g, heterociclilo y heternciclilalquilaC.s y
dicho grupo =sid apcionalments sustituids por mo o mas grupos custituyentes que se
seleccionan de halo, ciana, nitro, hidroxi, alquiloC) g, alcoxiC).¢, haloalgniloCy.s,
halealcoxiC) ., hidroxialquilaC e, hidraxialcoxiC.s, alooxiCi.galquiloC).s, aleaxiCy.
calcoxiC g, aming, alquilC) gamino, bis(alquilC) ¢)amino, amincalquilaC)g, (alquilCy.
g)aminoalquiloC).g, bis(alquilC).g)aminoalquilof, e, ciancalguilaC).s, alquilsulfenilaC.s,
alquilCy.geulfonilamino, alguilC).gsulfonil(alquil”).¢)aming, sulfamoils, alquilC,.
gaulfamoilo, bis(alquilCy_g)sulfamoile, alcancilC) saming, alcanoilC g(algmlCy_¢g)aminag,
carbainoilo, alquilC.gcarbamaile y bis(alquilCy.g)carbamiilo;

oR™ y R" junto con ¢l dtomo Az nitrdgeno al que estdn unidos forman un anillo
heteraciclicn de 2 a 10 miembros en donds 1 o 2 dtomaos de carbono diel anillo
opcicnalmente se¢ reemplazan con N, O o Sy dicho anilla estd opcionalmente sustitnida
por uno o mas grupos sustimyzantas que se seleccicnan da halo, ciana, nitro, hidroxi,
alquilol) g, aleoxiCy g, haloalquiloC), haloalcoxiC) g, hidroxialquiloC) g, hidroxialcoxiCy.
6> alcoriC)salquiloC g, aleoxiCygalcaxiC).s, amine, alquilZ)saming, bis(alquilCy.g)amina,
aminoalquiloC s, (alquilC).¢)aminoalquilofZ) g, bis(alquilCy.g)aminaalquiloCy.s,
cianoalquiloC) ., alquilsulfoniloC) g, alguilCy gsulfonilaming, alquilC, gsulfonil(alquil C,.

gaming, sulfamaila, alquilCy_goulfamoilo, bis(alquilC).g)sulfamailo, alcanailCpsamino,
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alcannilC_¢(alquilCy_g)amine, carbamailo, alquilC) gcarbamcila y bis(alquilCy.
s)carbamoilo.

De acuerdo con un aspecta adicional de la presentz invencidn, también se

G

\Y
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‘1‘\ /ll\ '}/J\
N

X R2

proporciona un compuesta de férmula (I)

férmula (I)

o una sal fanmacéuticamente acepiable del misma; en donds
mes0,1,2,304;
1y & Y2 son independienteniznie N o CR® siempre que une de 'Y & Y2 zea Ny el otro sea
CRS;
Xesun Umpo enlazante que se selecciona de -CR* = CR>-, -CR* = CR’CR°R’-, -
CROR'CR’ = CRY-, -C=C-, -C=COR R -, -CROR'C=C-, -NR*CRPR’-, -OCR®R’-, -SCRR/-,
-S(D‘)C‘R6R b((J)ZLl'\6R -, -CIONECEER-, -MRC(O)CRR -, -NR'C(INR*CROR'-,
NRAS()CRR -, -S(0),NRACRR -, -C(O)NEY-, -NRC(0)-, -NR'C(O)NR-, -(0)NR*-

—NR4S(O)2-;
R! &5 un arupa que ze selecciona de alquilaC) g, alqueniloCy, alquiniloCsy., carbociclila,
carbociclilalquiloC g, heterociclilo y heterociclilalquilaC, g, y dicha grupo estd
opcionalmente sustituido por uno o mé IU["JS cuztituyent=s que s2 zeleccionan de halo,
ciano, nitre, -RY, -OR®, -SF°, -SOR®, -(,R°, -CORY, -CO.E°, -CONR'R', -NR'R',
NECOR', -NR'COLR'®, -NR* CDNR’OR‘S, -NRACOCONR'RY y NR*SOLR';
0 X-R' es -CR°R'OH;
R*esun arupo que ce selecciona de alquiloCy.g, carbaciclile y hetzrociclilo y dicho grupa
esta suslituido por -NRCSNR'®p? y opcionalmente sustitnido por uno o mis grupos
sustituyenies que se scleccionan indzpendientemente de halo, ciand, niled, R, -ORM, -
SE' -sor!, -so,e!, -cor!!, -copY, coNRME?, -NRR", -NR'COR" y -
NR''COCONRVR'S;
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cada R3, cuando ectd prezente, se szlecciona independizntamente de hala, ciana, nitro, -
R", -OR", R, SORY, -s«:»;,R”, -CORP, -CR", -CONRPR", -NRPRY, -
NRPCoORY, -NRPCORM y -NRPSOLR™;

R* y R® son independientemante hidrégens o alquiloCy;

nR'y R* junta con el domo o dtenios al gue ectdn wnidos forman un anillo heterociclica o
catbociclico de 4 a 10 miembras en donde 1, 2 o 3 dtomos de carbona del anillo
opcionalmente se reemplazan con M, O o S y dicho anillo 2ctd opcionalments sustitmdo
por une o mds grupos sustituyentzs que 3¢ seleccionan Je hale, ciano, nitro, hidroxi, oxo
alquilaC g, alcaxiC).g, haloalquiloC.g, haloalzoxiC.s, hidroxialquilaCy g, hidroxialeoxiC,.
6> alcoxiC) galquiloC) g, aleoxiC)salcoxiC) ., aming, alquilCigaming, bis(alquils)amina,
aminoalquiloCy.g, (alquilC.¢)aminoalgniloC, ., bis(algquilCyg)aminoalquiloC.g,
cianoalquiloCy g, alquilsnlfonilaC) g, alquilCgsulfonilaming, alquilCgsulfonil(alquilC,.
¢)amino, sulfamoilo, alquilC)_ssulfamaila, bic(alguilCyg)sulfamoila, alcanoilCy saming,
alcanoilCys(alquilCy.¢)amine, carbamoilo, alquilC) scarbamoilo y bis(alquilC,.
g)carbamoilo

R®y R s¢ seleccionan independientemente de hidrégens, hals, ciano, nitro y alqiloC).g;
R® ce zelecciona de hidrégeno, halo, ciano y alquiloCig;

R® y R" son independientzmente hidrégeno o un grupo que se selecciona de alquilaCyg,
carbociclilo, carbociclilalquilaCy g, heterociclile y heterociclilalquilaC).g y dicha grupa
514 opeionalment2 sustimido por uno o mds gropos custituyentes que se seleccionan de
halo, ciano, nitro, hidroxi, alguilaCy g, aleoxiC g, haloalquiloC) g, halsalcoxiCg,
hidroxialquiloCig, hidroxialooxiCy.s, alcoxiC) salquiloC) ., alcoxiC) galcoxiC) s, amino,
alquilC).gaming, bis(alquilCy.g)aming, anminoalquiloC) g, (alquilC).s)amincalquiloCy.,
bis(alquilC_g)amincalquilol) ¢, ciannalquiloeZ, g, alquilsulfonilaC g, alquilCy.
gsulfonilaming, alquilCssulfonil(alquilC.¢)2mina, sulfamoila, alquilCyssuifamailo,
bis(alquilC.¢)sulfamoilo, alcanailC) gamino, alcancilC) ¢(alquilC).g)amino, carbamailo,
alquilCy gcarbameilo y bis(alquilC.¢)carbamailo;

R, R2 R y R 5on independiznteniente hidrézeno o un grupo que ¢z selzcciona de
alquiloC, g, carbociclila, carbociclilalquilaC) g, heterociclilo y heterociclilalquiloCy ¢ y
dicho grupo estd opcionalmente sustituida por uno © mAs grupos sustituyentes que se
seleccionan dz halo, ciana, nitre, hidrozi, algniloC) ., alcoxiC).s, halealquiloCy s,
haloalcexiC).g, hidroxialguiloC) ., hidroxialcoxiC ., alcoxiCsalquiloC., alcoxiCy.
salcoxiC) g, aming, alquilC; gaming, bis(alquilC).g)amino, aminsalquilaCi g, (alquilC;.

g)aminoalquiloC.s, bis(alquil|.g)aminoalquilo) ., ciancalquiloCy g, alquilsulfoniloC .,
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alcanoilC | gamino, alcancilC) ¢(alquilC)g)aminag, carbamoila, alquilC).gcarbamailo y
bis(algnilC,.¢)carbamoilo;

RZ, RY R RS y RY scn independientei‘neni.'-’: hidrdgens o ui grupo gqus se selecciona
de alquilaCyg, carbociclilo, carbociclilalquiloC 6, hetzrociclilo y heterociclilalquiloCy.g y
dicho gropo estd opcionalmenie sustituide por uno o mis grupos sustituyentes que se
seleccionan de halo, ciang, nitro, hidroxi, alquiloC) s, aleoxiC)., halealquilaC .,
haloal:oxiC) s, hidroxzialquileCy g, hidroxialcoxiC.g, alcoxiCygalquilaC g, aleoxiCy.
caleoriCy g, amino, alquilC)_gamino, bis(algqnilZ).g)amine, aminoalquiloC.g, (alquilCy.
gaminoalquiloC).g, bis(alquilC.g)aminoalquiloC) s, cianoalgquilaC.s, alquilsulfoniloCy.s,
alquilC).gsulfonilaminag, alquilC)_gsulfonil(alquilCy.g)amine, sulfamoilo, alquilC;.
goulfamcilo, bis(alquilCy g)sulfameils, alcanailCy saming, alcanailCyg(alquilCy g)aming,
carbamailo, alquilC gcarbamoilo y bis(alquilCy.¢)carbamailo;

o R®y RY junio con el dtome de nitrdgeno al que 2stdn unidas farman un anillo
heterociclico de 3 a 10 mizmbros en dondz 1 o 2 dtomos de carbono del anillo
opcionalmente se reemplazan con N, O o S vy dicho anille 2514 opcionalmente sustitide
por uno © mas rupos custituyentes que e czlzccionan de halo, ciana, nitra, hidroxi,
alquileC).¢, alcoxiC).s, haloalquiloCi.g, haloalenxiC) g, hidroxialquilaC, g, hidroxialeoxiCy.
6 alcoxiCy galguiloC, g, alcoriC) galcoxiC) g, aming, alquilC)_samine, bis(alquilC, ¢)amino,
amincalquiloC) g, (alquilCy.g)aminoalquiloC g, bis(alquilCi.¢)aminoalqnilaC.g,
cianaalquiloC g, alquilsulfoniloCy g, algquilC; ssulfonilamino, alquilCyssulfonil(alquilC;.
g)amino, sulfamoilo, alquilC)_gsulfamoilo, bis(alquilC) g)sulfamoilo, alcansilCy gaming,
alcanailC.e(alquilCy g)aming, carbameila, alquilCygcarbamailo y bis(alquilCy.
s)carbamoilo..

De acuerdo con un aspecto adicional de la presente invencidn, también se

3
A

IY \YZ

N
R] l .z

férmula (I)

proparciona un compuesto de fdrmula (I)

R2

o una sal farmacéuticamente aceptable del mismo; 2n donde

mes0,1,2,304;
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Y & Y2 con independienieraente N o CR? sicrapre que uno de 'Y ¢ Y2 sea Ny el otro sea
CR%,
X &3 un grupo enlazante que & selacciona de -CR* = R, -CRY = CRPCROR-, -
CRSR'CR’ = CR*-, -C=C-, -C=CCRE-, -CRORTC=C-, -NR'CROR'., -OCRCR-, -SCRR-,
-S(CRER-, -S(D')ZCRGR7-, -C(«:))NR"-CRGW-, NRA(ONRPCROR -, -S(0),NR*CRCR-,
-C(O)NR’-, -NRAC(0)-, -NECE)NES-, -S(O)NE - y ~NRS((),-;
R es un gmpo que 2 seleceiona d= algquiloC).s, alqueniloCs., alquiniloCa.g, carbociclila,
carbociclilalquilaC g, heterociclilo y heterociclilalquiloC g, y dicha grupo estd

opcionalmente susiituids por una o mds gropos custituyznies quz s seleccionan de halo,
ciang, nitro, -R%, -OR®, -SKR®, -SOR?, «,P, -COR?, -COuR’, -CONR'R'®, -NR'R", —
NR°COR', NE*CO,R'®, -NEPCONRR", ~I\IR'CDC0NR’°R‘5 v NROSO,R!9;
o X-R' es -CR°R"0OH;
R?esun arupo que se selzcciona de alquiloC, g, carbociclilo y heterociclilo y dicho grupo
€sta sustituido por -NRCSNR PR y apcionalments sustituida por uno o mas grupas
sustifuyentes que e seleccionan independizntements de halo, ciana, nitro, -R! R -OR“, -
SR, -sop! .so,RY .corY, -co.RY, -CcONRVE? -NRUR", NRVCOR? y -
NR“COCONR]ZR”’;

cada R® , cuandy estd presente, e selzeciona indepzndizsntemente dz halo, ciano, nitro, -
R 0RE R SORP, -8O,R", -COR, -COLR', -CONRPREY, -NRPRY, -
NEPcor', -NRPCO2RY y -NRPSO,R™;
Rr* y R’ son independicntemente hidrigenco o alquiloCi.;
oR! y R* junio con el domo @ domas al que estan unidos forman un anillo hetzrociclico o
carbociclico de 4 a 10 miembros en donde 1, 2 o 3 dtomaos de carbona dzl anillo
apcionalmente ¢z reemplazan con N, O o S v dicho anillo zotd opcionalmente suztitwido
por uno o miz grupos sustituyentes que s seleccionan dz halo, ciano, nitro, hidroxi, oxo,
alquilaCy.g, alcoxiC) .y, haloalquiloC, s, haloalcoxiC.s, hidroxialquiloC ¢, hidroxialeoxiCy.
6, aleoxiCy_salquiloC) s, alcariC ,_(,.dc oxiC g, amino, alquilC; gaming, biz(alquil).g)amino,
aminoalquiloCy.g, (alquilC).¢)aminoalgquiloCy s, bis(alquilCis)aminocalquilaCy g,
ciannalquilaC s, alquilzulfoniloC).g, alquil”ssulfonilaming, alquilZygsulfonil(alquilC,.
g)amino, sulfamoilo, alquilC.gsulfamoilo, bis(alquilCyg)sulfamaila, alcanailCigamina,
alcanoilCg(alquilC) ¢)amino, carbamailo, algnilCy gcarbamoila y bis(alquilC,.
g)carbamoilo;
R® y R’ se celeccionan indzpendientemente de hidrdgene, halo, ciano, nitro y alquiloC)s;

R® se selecciona de hidrégeno, halo, ciano y alquiloC.e;
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R’ y R son independientemente hidrdgens o un grapo que s selecciona de alquilaCy,
carbociclilo, carbociclilalquilaCy g, heierociclilo y heterociclilalguiloC ¢ y dicha grapo
estd opcionalmente sustimida por uno o mas gmpoc suctituyenies que & seleccionan de
halo, ciano, nitro, hidroxi, alquiloC g, alcoxiC) s, haloalquiloC,.g, haloalcoxiCy.,
hidioxialquiloC).s, hidroxialeoxiC) g, alcoxiC)salquiloCyg, alcn=iC) galeoxiC).g, aming,
alquilCy.gamina, bis(alquilCy_g)aming, aminealguiloC).e, (alquilC).s)amincalquiloC.g,
bis(alquilC.g)aminoalquiloCy.e, ciannalquiloC g, alquilsulfoniloC.e, alquilCy.
gsulfonilamineg, alquilCy.gsulfonil(alquilC.g)aming, sulfamoilo, alquilC)_gsulfamoila,
bis(alquilC,.;)sulfamails, alcanoilC) gaming, alcanoilC).¢(alquilCg)aming, carbamoilo,
alquilC, gcarbamoilo y bis(alquilC ¢)carbamoilo;

RY", R'2 R y R'® 50n independizatzmente hidrdgeno o un grupo que zé celzcciona ds
alquiloCy g, carbociclils, carbaciclilalquilaC) e, heterociclilo y heterociclilalquiloCyg y
dicha grupo e:ctd opeionalmeznte suctituido por mio o 1 Zmpos austituyentes que
seleccionan de halo, ciano, nitro, hidroxi, alquiloC).s, aleoxiC ., haloalquiloCis,
haloaleoxiC s, hidroxialquiloCy g, hidroxialenziC) g, alcoxiCsalquiloC ., aleaxiCy.
galcoxiC g, aming, alquilC) saming, bis(alguilC ¢)aming, amincalquiloC, ., (alquilC,.
s)aminoalquilsCy g, bis(algquilC.g)aminoalquilo g, cianocalquilsC g, alquilsulfoniloC,.s,
alcanoilC ) gamino, alcanoilC).¢(alquilCy.g)amino, carbamoila, alquilC) ¢carbamoila y
bis(alquilC;.¢)carbamoilo;

R™ RY R¥, Ry R 50n independientements hidrégeno o un grupo que se selecciona
de alquilaCyg, carbociclilo, carbociclilalquilaC) ¢, haterociclilo y heterociclilalquiloCyg y
dicha grupo estd apcionalmenie sustitvido por ung o mds grapos sustitnyentes que 52
seleccionan de halo, ciano, nitro, hidroxi, alguiloC) ., alcoxiC.g, haloalquiloCys,
haloaleoxiC) s, hidroxialquilaC) , hidroxialcoxiC ., aleoxiCygalquilaC) ., alcaxiC,.
galcoxiCy ¢, amino, alquilCy gaming, bis(alquiliZ)_s)amine, amincalquiloC.g, (alquilC,.
s)aminoalquiloC) g, bis(algquilC)_g)aminoalquiloC).s, ciancalquiloC g, algquilsulfonilaT) .,
alquilC | gsulfonilamine, alquilC)gsulfonil(alquilC) g)aming, snlfamoils, alquilC;.
gsulfamicilo, bis(alquilCy.g)sulfamsile, alcanailC) gaming, alcanoilCy.g(alguilCy.g)aming,
carbamailo, alquilCy ¢carbameilo y bis(alquilC.¢)carbamailo;

oR® y R junto con el dlomoe de nirdgeno al que estdn unidos forman un anillo
heterociclico de 3 a 10 miembros en donde 1 o 2 dtamos de carbono del anillo
opcionalments se reemplazan con N, O o S y dicho anille st opcionalmente sustituido
por ung © més grupos sustituycnla: quz ce seleccionan de halo, ciano, nitro, hidrox,

alquiloCy.g, alcoxiC).s, haloalquiloC).s, haloalcoxiC s, hidroxialquilaC).s, hidraxialeoxiCy.
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6 alcoxiC_galquiloC), alenxiC) galcoxiC, g, amine, alquilC).samineg, bis(alquilC,.g)amina,
aminoalquiloC) ¢, (alquiliZ).s)amine -alqmlut,l 6, biz(alquilCyg)aminaalquilaCy.g,
cianoalquiloC) g, alquilsulfonilaC s, alguilCpseulfonilaming, alquilCi gsulfonil(alquilC,.
¢)amino, sulfamailo, alquilC)_gsulfamoila, biz(alqnilCy g)anlfameilo, alcancilCgaminag,
alcanoilCy¢(alquil).s)aming, carbamoilo, alquilCy gcarbamoila y bis(alquilC,.
g)carbamoilo.

Ciertos compuestos de férmmla (I) son capaces de existir en formas
estereoisoméricas. Se comprandard que la invencidn abarca todos 105 isdmeros geamétricos
y épticos de loc compuastos de fSrmula (I) y mezelas de los mismos incluyendo racematos.
Los tautdmeros y mezclaz de los mismaos también forman un aspects de 1a presente
invencién. Los solvatos y mezclas de los micmos también forman un aspects de la prezente
invencidn. Por ejemplo, un solvato adecuads de un compuesto de férmmla (I) es, por
gjernplo, vn hidrato tal como wn hemi-hidrato, vn mone-hidrato, un di-hidrato o un tri-
hidrato o una cantidad alternativa de los mismos. :

La presente invencidn se refiere a los compuestos de formula () segin ce describen
en la presente, asi como sales de 1os misraos. Las cales para su uco en composiciones
farmacéuticas serdn sales farmacénticamente aceptables, paro ofras sales pueden ser Wtiles
en la produccidn de 1os compuestos de farmula (I) y sus sales farmacéunticamenta
aceptablzs. Las zales farmacéuticamentz aceptable 5 dz la invencidn pueden incluir, por
gjemplo, sales dz adicidn de dcido dz compuestos d2 farmula () segin 32 dezcriben en la
presente que son lo suficizntzments bdsicas para formar dichas sales. Dichas sales Jde
adicidn de dcido incluyzn, a modo no taxativo, sales de furmarato, metancsulfonato,
clorhidrato, bromhidrato, citrato y maleato y cales formadas con dcido fosférico y
sulfiirico. Ademads, cuando los campuzstos de (Smula (I) con 1o suficientemente dcidos, las
cales son sales bisicas y cjemplos d2 1as mismas incluyen, a modo no taxativo, una sal de
metal alcalino, por ¢jemplo sodin o potasio, una sal de metal alcalinotérreo, por ejenmplo
calcio o magneszio, o una sal de amina orgénica, por 2jemple trictilamina, stanolamina,
dietanolamina, trietanclamina, morfolina, N-metilpiperidina, N-ctilpiperidina,
dibencilamina, o aminodcidos talzs como lisina.

Loz compuestas dz formmla (I) también puzadzn proporcionarse como ésteres
hidralizables in vivo. Un Sstzr hidrolizable in vive dz un compuesta dz férmula (1) que
contiene un grupo carboxi o hidroxi es, por 2jemplo un éster farmacéuticamante aceptable
que se escinde en el cuerpo hmmans o animal para producir =l 4¢ids o alcohol base. Dichos

éotarer pueden identificarse mediante la administracidn, por ejemplo, por via intravenasa a
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un animal de prueba, del compuesto en zstudia y posteriormente dz1 examen del fluido
corporal del animal de prueba.

Entre los &steres farmacénticaments aczptables para carbaxi se incluyen ésteres de
aleoriCy gmetila, por ejemplo metoximetila, ésteres de alcanoilC) goximetila, por ejemplo

Eoteres de pivaloiloximetily, ftalidile, éteres de cicloalcoziCs gearboniloxiC, calquilo, por
gjemplo 1-ciclohexilcarboniloxietila, ésteres da 1,3-dioxolen-2-onilmetila, por ejemplo 5-
metil-1,3-dioxolen-2-onilmetilo, y ésteres de alcaxiCy gcarboniloxietilo, por gempla 1-
metoxicarboniloxietilo; y pusden formarse en cualguizr grupo carboxi en los compuestas
de esta invencidn.

Entre los &sterzs farmacéuticamente aczptables para hidraxi se incluyen ésteres
inorgdnicos tales como ésteres de fosfate (incmyendo éatzres ciclicos fosforamidicas) y
éteres de w-aciloxialquilo y compnestos relacionados quz, como resnttado dz la hidrdlisis in
vivo del éster, se desintegran para proporcionar €l o 1os grupos hidroxi base. Ejemplos de
ésteres dz a-aciloxialquila incluyen acetozimetoxi y 2,2-dimetilpropioniloximetaxi. Una
selzccidn dz grupos formadores de ésteres hidrolizablze in vivo inclnyen alcanailoC)g, por
ejernplo formilo, acetilo, benzoilo, fenilacetils, benzoilo sustitnide y fenilacetilo; alcoxiCy.
jocarbonila (para proporcionar ésteres die alquil carbonato), por ejempla stoxicarbonilo; di-
alquilC, scarbamoila y N-(di-alquilC) samincetil)-N-algnilC 4carbameaila (para

proporcionar carbamatoc); di- alqtulﬂnnunoa& =tilo y carborxiacetilo. Bjemplas dz

saminoinetilo y di-(alquilCy damincomestilo, y morfoling o piperazing unidas desde un
dtomo de nitrdgens del anille a iravés de un grupo de enlace metileno a la poticién 3 0 4
del anillo de benzoilo. Otros ésterz: hidralizables in vivo incluyen, por gjemplo,
EAC(O)0alquilC)¢-CO-, en donde R* 3, por gjemplo, benciloxi-alquileT s, o fenilo,
Sustitvyentes adecuados en un grupo fenilo en dichos Estzres incluyen, por gjemplo, 4-
piperazinoC 1.4-alqui10C 1-4, piperazino-alquiloC) .4 y morfalino-alquilaC .

Los compuestas de fdrmula (I) tambidn puaden administrarse en forma de un
profarmaco que se desintegra 2n el cu2rpo humans o animal para propaorcionar un
compuesio de 1a férmula (I). En la técnica ce conacen distintas formas de profirmacas.
Se remite al lector a las siguientes publicaciones para ver mas gjemplos:

a) Design of Prodrugs, editado por H. Bundgaard, (Elsevier, 1935) y Methods in
Enzymalagy, Vol. 42, p. 309-394, 2ditado por 12 Widder, e/ al. (Academic Press, 1985);
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b) A Textbook of Drug Design and Davelopment, editads por Krogsgaard-Larsen y H.
Bundzaard, Capitulo 5 "Desizn and Application of Prodmzs”, de H. Bundgaard p. 113-191
(1991);

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);

d) H. Bundgaard, of 2/, Journal of Pharmaczutical Sciences, 77, 285 (1958); y

¢) N. Kakeya, ef al., Chem Pharm Eull, 32, 692 (1984).

En esta memoria descriptiva, el término genérico "alquiloCp4" incluye grupas
alquilo de cadena recta y de cadena ramificada. Sin embargo, las referencias a gropos
alquilo individualzes tales como "propilo” con espécffic:a: para la versidn de cadena racta
solamente (€3 decir, n-propilo = isopropilo) y las referenciaz a grupas alquilo de cadena
ramificada individuales talzs como "ierc-butila” son ecpecificas para la versidn de cadena
ramificada solamente.

El sufijo Cpq et alquiloCpg y olras términos (en donde p y 4 son ndmeros enteras)
indica el rango d= 4tomos de carbons que se encuentran presentes en el grupo. Por
gjemplo, alquilo Cy4 incluye alquilaC, (matilo), alquilaC, (etils), alquilaCs (propilo como
n-propilo e isopropilo) y a]qui10C4 (n-butilo, sec-butilo, isobntila y terc-butila).

El térimino alcoxiCy 4 comprends gropos -O-alquiloCp..

El término alcanoiloCp g comprende grupos -C(0)alquilo.

El término halo incluye flucro, cloro, bromo y yado,

"Carbociclile" e3 un sistema anular monaciclico, biciclico o triciclico saturada,
insaturado o parcialmente salurado que contiens de 3 a 14 dtomos en €l anilla, en donde un
grupe CH; en el anillo puede reemplazarse por un grupo C=0. "Carbaciclilo” incluye
“arila”, "cicloalquiloC,q" y "cicloalqueniloCpq".

"Arila" es un sistzma anular carbociclilo monaciclico, biciclico o triciclico
aromatico.

"CicloalqueniloC, " 5 un sistema anular carbociclile monociclico, biciclico <
triciclica incaturado o paicialimente satwrado que contiens al menos 1 enlace C=Cy én
donde un grupe CH; en el anille puede reemplazarse por un grapo C=0.

"Cicloalquilon.q" es un sistema anular carbociclico monociclico, biciclico o

C=0.
"Heterociclilo™ @2 un sistzma anular monociclico, biciclico o triciclico saturade,
insaturade o parcialmente saturade que contiene d2 3 a 14 dtomos en el anillo de 1os que 1,

2,3 0 4 dtomos en el anille c¢ seleccionan d2 nitrdzene, azufre u oxigeno, pudienda estar
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dicho anilla unido a carbono o aitrdgens y en donde nn dtoma de nitrdgens o azufre del
anillo puede oxidarse y =n dond= un grupo CHy en el anillo puede rzemplazarce por un
grupo C=0. "Heterociclilo” incluye "hetzroarile”, "cicloheteraalguilo” y
"ciclohetercalquenilo”.

"Hetzroarilo” es un heterociclilo monociclico, biciclicn o triciclico aromético que
en particular contizne 5 a 10 dtomos en &l anillo, de los que 1, 2, 3 o 4 dtomas en el anillo
ge seleccionan de nitrégeno, azufra u oxizena, ein donde un nitrdgena o azufre del anilla
puede oxidarse.

"Cicloheteroalquenila” 3 un sistema anular haterociclilo monaciclics, biciclica o
triciclico insaturado o parcialmente saturado, que en pariicalar contiene de 5 a 10 dtemas
en el anillo, de 1oz que 1, 2, 3 o 4 diomas 2n el anillo se seleccionan de nitrdgeno, azufre v
oxigeno, pudiendo estar dicho anillo unide a carbong o nitrégens y en donde un atomo de
nitrégeno o azufre en el anillo pueds oxidarse y en domde un grupo CHz en el anillo pueda
reemplazarse por un grupo C=0.

"Ciclohzteroalquilo” €3 un zistema annlar heteraciclico monocielico, biciclico o
wriciclico saturado, que en particular contiens de 5§ a 10 dtomos en el anillo, de los que 1, 2,
3 04 dtomas en el anillo se seleccionan de nitrdgens, azufre v oxizeno, pudiendo estar
dicho anillo wnido a carbono o nitedgeno y cn donde un toma dz nitrdgeno o aznfre en el
anillo puede ozidarse y en donde un grmpo CH; 2n ¢l anillo puede reemplazarse por un
gmpo C=0.

Esta memoria descriptiva pueds emplear trminas compuestos para describir
grupos que comprenden mds de una funcionalidad. A menos que se describa de atra forma,
dichos términe: deben interprefarse segiin su aczpeidn corriente en la técnica. Por gjemplo,
carbociclilalquiloCp.q comprende alquilaCy.g sustituido por carbociclila,
helerociclilalquilon.q comprende alquilaCpg sustituide por heteraciclila y blo(a]qml(“p_
gamino comprende amino sustitvida por 2 grupas alquilaCy. que pueden ser iguales
diferentes.

HaloalquiloCy.q e5 un grupo alquileC,.q que se custituye por 1 o mis sustituyentes
halo y pariicularmente 1, 2 & 3 suctituyzntes lialo. De manera similar, olros términos
genéricos que contienen halo, tal coma haloalco:-:icp.q, pueden contener 1 0 mds
sustituyenies halo y particularmznte 1, 2 o 3 snstituyent2s halo.

HidroxialquilaC,.q 25 un gmpo alquiloCp.q que se sustituye por 1 0 mis

sustitayenies hidroxilo y particularmente por 1, 2 o 3 sustituyenies hidroxi, Dz manera
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similar, otros rminos genéricos que contienen hidroxi, (3l como hidroxialeoniCy.g, pueden
coniener 1 o mds, y particularmente 1, 2 o 3, sustituyentzs hidraxi.

AleoriCpgalquilaCy g &5 un grupo alquiloCy.q que se sustituye por 1 o més
sustiiuyentes alcoxiCpq y particularmente 1, 2 o 2 snstituyentes aleoxiCy.g. De manera
similar, otros tfrminoz genéricos que contienen alcoxiCpy, tales coma aleoxiC,.qalcoxiCp.,
pueden contener 1o mds sustituyenies alcoxiCy.q y particnlarmente 1, 2 0 3 sustituyzntes
alcoxiCp.q.

En los casor en las que los suctituyentes opoionales se seleccionan de "1 02", de
"1,203" ode "1, 2, 304" grupos o sustitnyenies, debe entenderse que esta definicidn
incluye a todos loz sustifuyentes que sz seleccionan de una da 1os grapos especificados, es
decir, todos 1os sustituyentes son ignales, o loc sustituyantzs e seleccionan de daz o mis
dz 1oz grupas especificadas, es decir, los sustitwyentes no son igualss.

Loz compuestos dz la prazente invencidn o nombraron con la ayuda del programa
informatico ACD/Name, versién 8.0.

"Enfermedad proliferativa” incluye enfzrmedades malignas tales como cdncer, asi
coma también enfermadades no malignas talzs como enfermedadzs inflamataorias,
obstructivas de las vias respiratoriaz, inmunclégicas o cardiovasculares.

Valores adzcnados para cualquizr grupe Fo cualguier parte o sustimyente de

dichos grmipos incluyen:

para alquiloCi.a: mietilo, etila, propilo, butila, 2-metilprapilo y terc-butila;

para alquiloCy.¢: alquiloC) .4, pentilo, 2,2-dimel‘i]prop,ilo, 3-metilbutilo y
hexilo;

para cicloalquiloCa.: ciclopropilo, ciclobntilo, ciclopentilo y ciclohexilo;

para cicloalquil Cs galquilaC 4: ciclopropilmetilo, ciclopropiletilo, ciclobutilmetilo,

ciclopentilmetilo y ciclohexilmetilo;

para arilo: fenilo y naftilo;

para arilalquilaC)4: bencilo, fenztilo, naftilmeiils y nafiiletilo;

para carbocililo: arilo, ciclohexenilo y cicloalquiloCs.e;

para halo: fluoro, clara, bromo y yado;

para alcoxiCy_y: metoxi, etoxi, propoxi ¢ isopropoxi;

para alcoxiCy.g: aleoxiCya, pentilaxi, 1-etilpropoxi y hexilo:

para alcanoiloC.¢: acetilo, propancilo y 2-metilpropanoila;

para heteraarilo: piridilo, imidazolilo, quinclinilo, cinnolila, pirimidinila,

tienilo, pirrolilo, pirazolila, tiazolilo, tiazolilo, triazalilo,
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oxazolilo, icoxazolilo, furanila, piridazinila, pirazinilo,
indolilo, benzofuranilo, dibenzofuranila y benzotienilo;
para hetercarilalquileC.a:  pinolilmetilo, pirrolilziilo, imidazolilmetilo, imidazoliletilo,
pirazolilmetile, pirazoliletils, furanilmetila, furaniletila,
tienilmetils, theiniletilo, piridilmetilo, piridiletila,
pirazinilmztilo, piraziniletilo, pirimidinilmetilo,
pirimidiniletilo, pirimidinilpropilo, pirimidinilbutilo,
imidazolilpropils, imidazalilbutilo, quinolinilpropilo, 1,3,4-
triazolilpropilo y oxazolilmetilo;
para heteraciclilo: hetercarilo, pirralidinile, isoquinalinilo, quinoxalinila,
benzotiazolilo, benzoxazolilo, piperidinilo, piperazinilo,
azetidinilo, morfolinilo, tetrahidroisaquinolinila,
tetrahidroquinolinilo, indolinila, dihidro-2H-piranilo y
tetrahidrofuranilo,
Cabe sefialar quz los ejzmplas proparcionados para loc términes utilizados en la
memoria descriptiva nc son taxativos.
A continuacidn 32 muesiran valoves particulares dz m, X, ly e Yz, X, 1'\", X-R', Rz,
F5, RO RS RE R RE RO RO R R B R R Ry RY. Dichas valores pueden
utilizarse individualmente o combinadeos cuande eorrecponda con relacién a cualquier
aspecta de la invencidn, o parte de los mismos, y cnalquiera de las definicionss,
reivindicaciones o realizaciones Jefinidas en la presente.
m
En un aspecto de la invencién mes 0, 1, 2 ¢ 3.
En otro aspecto mes 0, 1 6 2.
En un aspecto adicional mes 0o 1.
En otro aspecto m ez 0 dé forma tal que R’ zst4 ausente.
En otro aspecto mes 1y R® &5 metilo.
'YeY?
En un aspecto de la invencién 'Y 2e N ¢ Y? 25 CRE,
En otro aspect-:: 'Y asNe Y2z CH.
En otro aspecto 'Y es CR® e Y2es M.
En un aspzcta adicional 'Y es CHo CFe Y2 es N,
En otro aspecto adicional 'Y es CH 2 Y2z N.
X
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En un aspecto dz la invencidn X es un grupo enlazante que se selecciona de NRCR®R-, -
OCESR’-, -SCRER-, -S(0)CRR-, -S(O), RSB, -C(ONRCRER-, -
NECONECRR-, -S(0),MRCECR-, -NE4Z(0)-, -CNR™, -S(0):NR*- y -
NRS(O)-.

En otra aspectsy X ez un grupo znlazanie que ce selzceiona de -NR*CR®R’-, -
OCROR'-, -SCROR’-, -S(D)CR®R’-, -S(0)CR°F-, -C(MNRCRR’-, -
NEC(O)NRCROR-, -S(0),NRCRR, -C(0NE*- y -NR*C(O)-.

En un aspecto adicional X eg v gmpo znlazant2 que se selzeciona de -NR‘CRR’-,
-OCRR'-, -SCROR-, -S(O)CROF-, -S(0)F R -, -C(MNE*- y -NRZ(D)-.

En un aspecto adicional X ¢s un grupo enlazantz que se selecciona de -NR'CRR’-,
-OCROF-, -SCROR’-, -S(0)CROR- y -S(0),CRER -,

En otro aspecto X es un grupo anlazants gquz se celecciona de -SCRR-, -
S(OHCRR'- y -S(0),CRR-.

En otro aspecto X &2 un grupo enlazante que ce szlecciona de -NR*CHz-, -OCHa-, -
OCH(CH;)-, -OC(CH;)-5-, -SCHy-, -SCH(CH,)-, -SC(CH:)-2-, -S(O)CH,-, -S(O)YCH(CHS)-
, -S(OYC(CHz)gm, ~S(OCHy-, -S(O),CH(CH;)-, S0, (CHs -, -CONNR - y -NR*C()-.

En atro aspecto X es un grupo znlazante qus ce celecciona de -NRA'C?H;,-, -OCH;-, -
SCHa-, -S(O)CHa-, -S(0),CH,-, -C(ONR®-, y -NRC(O)-.

En otro aspecto X es un grupo enlazante que se celzcciona de -NR*CH;-, -OCH2-, -
OCH(CHj)-, -OC(CH;z)-2-, -SCHy-, -SCH(CH;)-, -SC(CH3)2-, -S(O)CHz-, -S(0)CH(CH3)-,
=SOYC(CHz )z, -S(0)CHy-, -S(0),CH(CH;)- y -S(0)C(CHa)p-.

En otro aspecta X es un grupo snlazante que se celzcciona de -NRCHz-, -OCH:-, -
SCHy-, -S(O)CH;- y -S(0)CHy-.

En un aspecto adicional X &5 un gmpo enlazante que s2 selecciona de -NHCH;-, -
N(CH;)CHy-, -OCH;-, <OCH(CH,)-, -OC(CHz)-3-, -SCH;-, -SCH(CH3)-, -SC(CH;)z-, -
S(NCHs-, -S(OCH(CH;)-, -S(O)C(CH;)a-, -S(O)CHy-, -S(0),CH(CH3)-, -S(0)CCH;),-
, “C(OY)NH-, -C(O)N(CIL;)-, -NHC(O)- y -N(CHz)C(O)-.

En un aspecto adicional X es un grapo enlazant que se z=lecciona de -NHCHa-, -
N(CH:)CH,-, -OCH;-, -SCH,-, -S(C)CH;-, -S(0):CHs-, -C(O)NH-, -C(O)N(CH>)-, -
NHC(O)- y -N(CH;)C(O)-.

En otro aspecto adicional X es un grpo znlazante que oz selzcciona de -NHCH;-, -
N(CH;)CHy-, -OCH;-, -OCH(CHz)-, -OC(CH;),-, -SCH;-, -SCH(CHS)-, -SC(CHj)z-, -
SQOWZH,-, -S(OYCH(CH;)-, -SONC(CH5),-, -S(C),CHy-, -S(O),CH(CH,)- y -
S(0)2C(CHs)-.
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En otro aspecio adicional X ez un gmpo enlazante que cé selecciona de -NHCHa-, -
N(CH-)CH;-, -OCH;-, -SCHz- y -S(0):CH;-.

En atro aspecte X &5 -SCHz- 0 -S(0)2CHa-.

En otro aspecto X X &5 -SCH;-, -SCH(CH3)- o -SC(CH3)s-.

En otro aspzcto X eg -S(C)CH,-, -S(O)CH(CHz)- o -S(O)C(CHz)a-.

En otro aspecio X es -S(0)CHz-, -S(O),CH(CH;)- o -S(0)C0(CHz)e-

En otro aspecto X es -S(0).CH,-.

En otro aspecto X es -S(0)C(CHs)a-.

R

En un aspects ds 1a invencisn R o un grupa que se selecciona de alquiloCiy,
cicloalquiloCs. o, arile, cicloalquilCs.jpalquilaCy s, arilalquilaCy ., cicloheteraalquila,
heternarilo, cicloheteroalquilalguilaC ., heiercarilalquiloC).y, y dicho grupo estd
opcionalmante sustitvido por uno o mds Zrapos snstituyenies gue se selecciconan de halo,
ciano, nitro, R®, -0OR®, -COR®, -CONR'R'?, -NRP°R'C y -NRACOR'®,

En otro aspecto, R! es un grupo que se selecciona de adamantilo, metils, etilo,
propila, butilo, isobutilo, tere-butily, ciclopentilo, ciclohexilo, fenilo, bencilo, fenetila,
pirrolidinila, pirvolilo, imidazolila, pirazolilo, furanilo, tienilo, piridinilo, pirimidinila,
pirazinilo, pirrelidinilmetilo, pirrolidiniletils, pireolibmetilo, pirroliletilo, imidazolilmetilo,
imidazoliletila, pirazolilmetila, pirazoliletila, furanilmetils, furanilztilo, tenilmetilo,
tieniletilo, pividinilmetila, piridiniletil-:v, pirimidinilmeiilo, pirimidiniletilo, pirazinilmetilo y
piraziniletilo, y dicho grupa estd opcionalments sustitido por 1, 2 & 3 gmpos sustituyentes
que se seleccionan de halo, clano, nitro, r° , = oR® , -2 ORQ, -CONRgR]O, -NR°R1® y-
NR’COR".

En un aspects adicienal, B! es un gmipe que s selecciona de metilo, etilo, propila,
butile, isabutils, terc-butilo, ciclopropilo, ciclopeniilo ciclohexils, fenilo, bencila, fenel‘ilp,
piridini]b, pirazoliletilo, furanilmetilo, tiznilmetils, tiazolilmetila, tiadiazolilmetilo y
piraziniletilo, y dicho grupa estd opcicnalments sustituido por 1o 2 gropas sustituyentes
que se seleccionan de amine, hale, ciano, matilo, metoxi, trifluorometilo, rifluorometoxi, -
NHCOCH;, -CONH, y —-CONHCH;.

En otra aspecto R ec un grupo que se selecciona de metila, izopropila,
ciclopropila, ciclohexilo, ~-CHyCHoOH, -, -CHy CHoNC(O)CH:, -CH,CONH:, fenilo, 4-
fluorofenile, 2-clorcfenilo, 2-(rifluorometilfenils, 2-metoxifenilo, 2-metilfenilo, 4-

acetarnidofenilo, 4-aminafznilo, piridin-4-ilo, piridin-2-ila, 2-oxopirolidin-3-ilo, tiazal-2-

ilo, 4-metiltiazol-2-ilo y 3-metil-1,3,4-tiadiazol-2-ilo.
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En otro acpecto B! és un grupe que 22 selecciona de metilo, -CH2CHLOH vy fenilo.
En otro aspecto P! &5 un grupe gque se selecciona de metilo y fenilo.

En
En otro aspecto R! es -CH,CH,OH.

olro aspecto R' es metilo.

-

En otro aspecto R' es fenilo.

X-R!

En una realizacién X-R! es ~C(CH;),0H o —CH,OH.

En una realizacién X-R' 25 -CH,OH.

En una realizacién X-R! 23 —C(CH-),OH.

RZ

En un aspecto de la invencidn R? sz selecciona de carbociclilo o heterociclilo y
dicho grupo esti sustitwido por —-NR TCSNR'BR! y opcionalmente sustituida por uno o
mds grupos sustituyenies que se seleccionan independientemente de halo, ciano, nitro, -RM,
OR', .CoR", -CONR'R', -NR'RP y -NE''COR'

En un aspecto de 1a invencién R? se selecciona de carbaciclile o heteraciclilo y
dicha grupo estd susiituidy por ~-NHCSMR"®R" y apcionalmente zustitwide por uno o més
grupos sustituyentes que se seleccionan indzpandientemente de halo, cianad, nitro, -RY, -
ORY, -COR", -CONR'R", -NR''R? y -NR'COR",

En un aspecto de la invencidn R? ze selecciona de carbociclila o heteraciclils y
dicho grupo esta susiiinido por -MHC 'SMNHR'® y opcionalmente sustituido por uino o mds
grpos sustilyentss que se seleccionan independientemente de halo, ciand, nitro, -RY, -
OR", -CORY, -CONR'R", -NRR" y -NR"'COR',

En un aspecio de la invencidn R? se selecciona de heterociclilo o carbociclilo de 5 o
6 miembros y dicho grapo estd susiitnide por -NRTCSNR®R y opeionalmente sustitvida
por uno o mds grupos sustituyentss que se celzccionan independientemente de halo, ciane,
nitro, -R', -OR", -CORY -CONE"R", -NE'R"? v -NR'COR™

En un aspecio de la invencidn P? se selecciona de heterociclila o carbociclile de 5 o
6 miembros v dicho grupo esta custitwido por ~IHCSNR 'R '* y opcionalments sustitnido
por uno 5 mds rupac sustituyentss que se seleccionan independientementa de halo, ciano,
nitro, <R, -OR", -CORM, -CONRVE"?, -NEVR? y -NR'COR'

En un aspects de la invencién R? se selecciona de heteraciclilo o carbociclilo d2 § o
6 miembros y diche grupo esia sustitwido por —NHC SNHE" y opcionalmente suctituido
por une o mds Zrupos sustituyentss gue s seleccionan independientzmente de halo, ciano,

nitro, -R', -0ORY, -CORY, -CONR'RER, -NRP? v MRV COR'
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En un aspecto de la invencisn R? sz selzeciona de un arils de 6 miembras y un
heteroarilo de 5 o 6 miembros y dicho grupa =5t snstituida por -NR'CSNR'*R"y
opcionalmente snstituida por una o mas grupos sustituyenies que s: seleccionan
independientemente Jde halo, ciand, nitrd, R or!, cor!!, -CONR!'R'?, -NR! IR"? \
NR''COR™.

En un aspzcio de la invencidn R? s selecciona dz un arilo de 6 micmbros y un
hateroarilo de 5 o 6 miembros y dicho grupo esid suctimida por -NHCSNR®R"”y
opcionalmente sustituido por uno o mds grupos sustituyenizs qusz se seleccionan
independientemente de hala, ciano, nitro, P” -OR “ -CoRrM, -u)NR“RJ‘ -NR''R" y—
NR''COR™.

En un aspecto de la invencisn B2 s¢ selecciona de un arilo de 6 miembiros y un
heteroariln de § o 6 miembros y dicho grpo es5id sustituids por -NHCSNHR' y
opcicnalmente sustituida por uno & mds grupos sustituyanizs que 52 seleccionan
independientemente de hala, ciano, nita, -R", -OR", -CORY, -CONRM'R'?, -NR'R? y -
NR''COR™.

En otro aspecto R? se selecciona de fenilo, pirrolila, imidazalils, pirazelilo,
furanilo, tienilo, piridinilo, pirimidinilo, piridazinile, tiazolilo, y dicho grapa estd sustituido
por -NR'7CSNR BR1° y opcionalments suctitnido por uno o mas grupas sustituyentes que
se seleccionan independientzmente de hala, ciano, nitro, ! -OR , -CORY, -
CONR'R"® NR'"R"y -NR'"COR"™

En atro aspecto R? sz selecciona de fenila, pirrolile, imidazalila, pirazolilo,
furanilo, tienilo, piridinila, pirimidinile, piridazinilo, tiazolila y dicho gropo estd custituido
por -NHCSNR' R0 y opcionalmente sustitido por vno o mas grupos custimyentzs que se
seleccionan independientemente de halo, clano, nitro, R )1"“ -C UR” -CONR''R",
NR!'R'"? y -NR!'COR'.

En atro agpacto R? ce selecciona de fenilo, pirrolilo, imidazalila, pirazalilo,
furanilo, tienilo, piridinilo, pirimidinilo, piridazinilo, tiazolilo y dicho grupo cstd sustituida
par -NHC SNHR'" y opcionalmente suctituida por una o mds grupos suziituyentes que se
seleccionan independizntements de halo, ciana, nitro, RY -oRY, -COR”, -CONR”R'“, -
NR'R'?y -NR'"'COR™.

En otro aspects R? 52 selecciona de fenilo, pirrolilo, imidazalila, pirazolilo,
furanile, tienilo, piridinile, pirimidinils, piridazinilo, tazolilo y dicho gropo eztd suztitwido

por -NR TCSNRBR' y opcionalmenis sustituido por uno 0 mis grupos suztituyentes que
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se seleccionan independientemente de flnoro, metilo, metoxi, hidroximatilo, cianometilo, -
CONH,, -CONHCH; y ~«CON(CH;),.

En otro aspecio P? ce selecciona de fanils, pivealila, imidazolila, pirazolils,

furanilo, tienilo, piridinilo, pirimidinils, piridazinilo, tazolilo y dicho grmpo estd sustitnido

par -NHCSNR'®R" y opcionalmeniz sustiinido por une o mds grupos sustituyentes qus 52
seleccionan independientemente de fluora, metilo, metoxi, hidroximetila, cianometilo, -
CONH,, -CONHCH; y -CON(CH,),.

En otro aspectn B? se szlecciona dz fanilo, pirralilo, imidazalilo, pirazalila,

furanile, tienilo, piridinilo, pirimidinile, piridazinile, tazalilo y dicha grupa std sustituida

par -NHCSNHR' y opcin:-nalmeme sustituide por uno o mas grupos sustituyentes que sz
seleccionan independientemente de fluors, metlo, metoxi, hidroximetila, cianometilo, -
CONH,, -CONHCH; y -CON(CH;),.

En otro aspecto B? &5 fenilo o pividila sustituido por —-NE TCSNRBR? y
opcionalmente sustituido por uno o mas Qrupos sustituyentes que se seleccionan
independientemente de fluora, meiilo, metoxi, hidroximetilo, cianomeziila, «CONH,, —
CONHCH; y -CON(CH3),.

En otro aspecio o R? &z fznilo o piridile custiiuids por -NHCSNE"R" y
opcionalmente sustitwido por uno o mds gropos sustituyentes que se selaccionan
independientemente de fluoro, metilo, meioxi, hidroximetilo, cianometilo, -CONHz, —
CONHCH; y -CON(CH3),.

En otro aspecto B2 &3 fenilo o piriclilo suctitnido por -NHCSNHR' y
opcionalmenie sustimido por uno o mas grupos sustituyzntes que se seleccionan
independientemente de fluore, metilo, metoxi, hidroximetilo, clanometila, -CONHg, —
CONHCH; y -CON(CHj3),.

En otro aspecto R 25 fanilo o piridile opcicnalmente sustituida por -
NR'’CSNR"*R".

En atro aspecio R? és fenila o piridils apcicnalmente sustitnido por —
NHCSNR'*R".

En otro aspecto R? és fenilo o piridilo opcionalmenie sustituido por ~-NHCSNHR".

En otro aspecto R%es

D
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’ . . 1 2
endonds A' y A? sz seleccionan de CH o N siempre que al menos uno de A' o A
sea CH.

En otro aspecto R% es

. AN
.F \A S
19
Ho e
5 endonde A' y A? se selzccionan de CH o N siempre que al menos nne de Ala A?
sea CH.
En otro aspecto R? &5
’
. AN 5
: | ~A S
19
e J\ R
H H
en donde A'y A? se seleccionan dz CH o M sicmpre que al menos uno de AloA?
10 seaCH.
En otro aspecto R es
1
. AS 2
\W \A S
SO L
H H
en donde A' y A? son CH.
R?
15 En un aspecto de la invencisn R? es hidrégeno o metilo.

En otro aspecto R es hidrégeno.

R'yR!

En otro aspecto de la invencién, cuando X es -NR'‘CROR’-, -NR*C(O)RR-, -
NRC(ONESCROR -, -NRAS(2),CRF -, -MNPAC(O)-, -NR‘C)NR>- o -NR*S(0),-, Rl y

0 R junta con el dtomo o dlomes al que esidn unidos forman nn anilla heterociclico de 4 a

10 miembros en donde 1, 2 @ 3 dtomos de carbonn del anillo opcionalments se reemplazan
con N, Qo Sy dicho anillo esté opcionalmente sustitnida por uno 0 més grupos
sustituy=ntes que se celeccionan de hale, ciand, nitro, hidroxi, oxo, alquiloCy.g, aleoxiCy,
haloalquiloCy.g, haloalcoxiC) g, hidroxialgnilaT, g, hidroxialcoxiC, s, alcoxiC)_salquiloC g,

25 aleoxiC)galenxiC) s, amino, alquilC)_saming, bis(alguilC;.g)aming, aminoalquilaC.s,
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(algmilC)_g)aminoalquilaCg, bis(alquilCg)amincalquiloC) s, cianoalquiloC s,
alquilsulfoniloC s, alquilC) gzulfenilaming, alquilCi.szulfonil(alquilCy.g)amino,
sulfamoilo, alquilCy.gsnlfamoilo, bis(alquilC)g)sulfameils, alcanoilC).samino, alcanoilCy.
¢(alquilCy g)aming, carbamoila, alquilCygearbamaila y bis(alquilCyg)carbamailo.

En otro aspecto dz la invencidn, cuands X e -I\IR4(13F{6R7- -NR4(3((D)CR6R7-, -
NR*CO)NRPCROR -, -NR*S(0),CRR -, -NRAC(O)-, -NR CO)NR’- ¢ —NR“S(O)Z-, R'y
R* junto con el dtomo o dlomos al que estén unidas forman un anillo heterociclico de 5, 6o
7 miembros en donde 1 dtomo de carbons del anilla opcionalmente se reemplaza con N o
0 y dicho anillo estd opcionalmente sustitnido por uno o mis grupos sustituyentes que se
seleccionan de halo, ciano, nitro, hidroxi, oxo, alqniloC g, alcoxiC g, haloalquilaCy,
haloalcoxiC).s, hidroxialquiloC) g, hidroxialcoziC) 4, alcoxiC) zalquiloC.g, alcoxiCy.
galcoxiCyg, aming, alquilCy gamino, bis(alquilCy_g)amine, aminoalquiloCy g, (alquilCy.
g)aminoalquilaTy ¢, bis(alquilC) g)aminoalquiloC) e, cianoalquila) g, alquilsulfoniloC .,
alquilC).ssulfonilamineg, alquilCy.gsulfonil(alquilCy.g)aming, sulfamoilo, alquilCi.
gaulfamailo, bis(alquilC)_g)sulfamoilo, alcanoilCy_gaming, alcanoilC)_s(alquilC).s)aminad,
carbamaila, alquilCy gearbamoilo y bis(alquilC.g)carbamcilo.

En otro aspecto de la invancidn, cuands X es MRACROR-, -NR*C(O)CRCR'-, -
NR*C(O)NRCROR-, -NR"S((Z»)ZCR6F:7-, NMEAC(O)-, -NPC(CO)NRS- o -NR*S(0),-

R* junto con el atom o domos al que estdn unidos fiorman un anillo heterociclico de 5 o 6
miembros en donde 1 dtomo de carbono del anille opcionalmente s¢ reemplaza con N o O
y dicho anillo estd epcionalmente sustituido por ung o méc grupas sustituyentes que se
szleccionan de halo, ciana, nitro, hidraxi, oxa, alquilaC g, alcoxiCi.s, haloalquiloCy.g,
haloalcoriC) ., hidroxialquiloC) g, hidroxialzoxiC).e, aleoxiC)galquileC g, aleoxiCy.
galcaxiC) g, amino, alquilC, gamino, bis(alquilC,_¢)amino, amincalquilaC, ;, (alquilC,.
gaminoalquilolC).s, bis(alquilCy.g)aminoalquiloC) s, cianoalquiloC).g, alquilsulfoniloC .,
alquilC)_gsulfonilamino, alqnilCy ¢sulfonil(alquilCy ¢)amine, sulfamoilo, alquilC;.
gsulfamoilo, bis(alquilCy_g)sulfamaile, alcansilCy_gaming, alcancilC)_s(alquilC)s)amino,
carbamailo, alquilCi ¢carbamoilo y bis(alguilCy.¢)carbamoilo.

R’

En un aspecto de la invencidn R &5 hidrégeno o metilo.

En otro aspecta R’ es hidrégena.

En ofro aspects R’ 25 matilo.

R®

En un acpzcto de la invencién RS es hidrégeno o metilo.
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En otra aspecto R® &s hidrégeno.
En otro aspecto RS &s metilo.

R7

PCT/GB2008/050543

En un aspecio de la invencién R7 s hidré dgeno o matilo.

En otro aspects R’ &5 hidrégeno.
En otro aspecta R’ &s metilo,

R8

En un aspect de la invencidn R® a5 hidr5gzno o halo.

En ofro aspecto R® &5 hidrdgeno o fluoro.
En un aspecto adiciconal R® &5 hidrégeno.

R9

En un aspecto Jde la invancidn R® & hidrégzno o alquilaC, .y speionalmente

sustitnido por 1, 2 0 3 gropos sustituyentas que se selzc

hidroxd, alcaxiCya, aming, alquilCisamino y bis(alguil

En otro aspecto R? &5 hidrdgena o alquiloC)y opcionalmente sustitnide por 1,20 3

halo sustituyentes.

ccionan de halo, ciano, nitro,

Ci.2)amina,

En un aspecto adicional R’ &s hidrégena, metile o trifluorametilo,

R
En un aspecto de la invencidn R &5 hidrégens.
R!

En un aspecto de 1a invencidn B & hidrdgene
alquiloC) 4, arilo y ciclohetzroalquilo y dicho grupo 25

o 3 grupos que se seleccionan de halo, hidroxi y ciano.

o un grupo que se selecciona de

4 opcionalmente sustituido por 1, 2

En oteo aspecto R s hidrégeno, metilo apcionalments sustituido por hidroxi o

ciana, fenilo o pirrolidinila.
En otro aspecto R'! &s hidrdgeno o metila.
R:
En un aspzcto de la invencién R'? es hidrégeno
RY

En un aspecto dz 1a invencién R 2o hidrégeno

o metilo.

o un grupa queé se selecciona de

alquiloC)., arilo y ciclohztaroalquile y dicho gripo ectd opcionalmente sustitwido por 1, 2

o 3 grupos que se seleccionan dz halo, hidroxi y ciano.
En ctro aspzcto R 2¢ hidrégzno, maiilo

ciano, fenilo o pirrolidinilo.

onalmente cuztitido por hidroxi o

)
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En oo aspecta R'7 es hidrégano o metilo,

592
7 © 32

En otro aspects R'7 es hidrégano.

R

En un aspzcto Jdz la invencidn R'® &5 hidrégeno o metilo.
. .. 1 . s

En un aspacto dz la invencidn R ¥ es hidrégeno

RY

En un agpecio de la invencidn R'® &5 hidrdgeno o un gimpo que e selecciona de

alquilaC) g, cicloaquilaCs.g, arilo, heteroarilo, arilalquiloC)e y heteroarilalquiloCy.g y dicho
grupo estd opcionalmente sustitnide por wno o mds grupos custituyentes que & seleccionan
de hale, ciano, nitro, hidroxi, alquilaC.s, alcoxiC ., haloalquiloCy g, haloalcoxiC,.g,
hidroxialgquiloC).s, hidroxialeoxiC).s, alcoxiCsalquiln) g, aleoxiCgalcoxiC).s, aming,
alquilC)_gamina, biz(alquilC).s)amineg, aminoalquilaC) g, (alquilCy.s)aminoalquilaC g,
bis(alquilC,.¢)aminoalquiloCy ¢, cianoalquiloCy e, alquilsulfonilaCy s, alquilC,.
soulfonilamine, alquilC).gsulfonil(alquilC).¢)aming, sulfamoilo, alquilCgsulfamailo,
bis(alquilC)g)sulfamoilo, alcanoilC) qaming, alcanoil; g(alquilC) g)aminao, carbamoilo,
alquilC) ¢carbamniln y bis(alquilC.¢)carbamoilo.

En un aspzcio de la invencidn P ez hidrégzno o un gmpo que se selzceiona de
alquiloCy, cicloaguiloCsy.g, fenilo, naftilo, pirrolile, imidazolila, isoxazalilo, pirazaolilo,
furanilo, tienilo, piridinilo, pirimidinilo, piridazinilo, azaindalils, indalile, quinolinilo,
benzimidazolile, benzofuranilo, dibenzofuoranilo, benzatienilo, fenilalquiloC s,
naftilalquiloC, ., pirralilalquiloC) g, imidazolilalgquilaC) ¢, isoxazalilalguilaC, .,
pirazolilalquiloC).¢, furanilalquiloC) g, tienilalquiloCy g, piridinilalquilaC,.s,
pirimidinilalquiloC.g, piridazinilalquiloC,.g, azaindolilalguilaC, ¢, indolilalquilnC, s,
quinclinilalquiloC,) ¢, benzimidazolilalquileC g, banzofuranilalgquilaC g,
dibenzofuranilalquiloCy, benzotienilalquiloC g y dicho grupo estd opcionalmente
sustituida por uno o mds grupos sustituyentzs que se selzccionan de hala, ciano, nitra,
hidroxi, alquiloC.g, alcoxitZ; s, halcalquilaC.s, haloaleoxi).q, hidroxialquilaC.s,
hidrozialeoriC, aleoxiCygalquiloC g, alcoviCsalcoriC) g, aming, alquilC.gamino,
bis(alquilC).s)aming, aminasalquileC) g, (2lquilCyg)aminnalquil=C g, bis(alquilCy.
syaminoalquiloC s, ciancalquilceC g, alquilsulfoniloC) g, alquilCyssulfonilamino, alquilC;.
geulfonil(alquilCy_s)amineg, sulfamaoilo, alquilC)_goulfamaoilo, bis(alquilC).g)sulfamailo,
alcanoilCysaminag, alcanoilCy g(alquilCy g)amino, carbamoilo, alquilCy gcarbamoilo y

bis(alquilC).g)carbamuilo,
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En un aspecto de la invencién R 25 hidrégeno o un grpo qua ce selacciona de
metilo, etilo, propila, i-propile, butilo, i-butilo, -butilo, pentilo, ciclopropila, ciclobutilo,
ciclopentils, ciclohaxily, fenily, tienilo, imidazoilmetily, isoxazolils, pirazolilo, piridinilo y
pirimidinilo y dicho grupo estd opcicnalmentz sustitvido por uno o mas grupos
susiituyenies que se seleccionan de halo, ciano, nitro, hidroxi, alquiloCyls, aleoxiCy,
haloalquiloCi.¢, haloalcoxiC) ., hidroxialqmiloC).g, hidrozialeoxiC, alcoxiC) salquiloCi.g,
aleaxiC).galenziCy g, amino, alquilC).gaming, bis(alquilC)g)aming, aminoalquiloC) .,
(alquilC_g)aminsalquil o), bis(alquilZig)amincalquiloC, ., ciancalquiloCy s,
alquilsulfoniloC.s, alquilCy¢sulfonilamine, alquilC;.gsulfonil(alquilCy.g)aming,

sulfamoilo, alquilC gsulfamoilo, bis(algquilCy.g)zulfamailo, alcancil ) gaming, alcannilCy.
s(alquilC g)aming, carbamailo, alquilC) ¢carbamoilo y bis(alguilCy.¢)carbamoilo.

En un agpecto Je la invencidn RY &z hidrégens o un gmpo que se selecciona de
metilo, etilo, propila, i-propilo, butilo, i-butila, t-butila, pentila, ciclopropilo, ciclabutilo,
ciclopentila, ciclohexilo, -CHy(ciclopropil), -CHaCH;NMe,, -CH(CH5)CH-OH, -
C(CH-),CH;OH, ~CH,CH,OH, -CH,CH.CH,OH, 4-metilfenils, 4-clorafenilo, 4-
trifluarometilfenilo, 4-fucrofenilo, 4-metoxifenila, 3,4-difnorofenilo, fenilo, tien-2-ila, -
CH,(imidazol-2-il), -CHy(imidazol-3-il), icoxazolil-3-ilo, 6-0xo-1H-piridin-2-ilo, 5-
metilisoxazol-3-ila, -CH,(1-meatilpirazol-4-il), 1-metilpirazol-4-ilo, 6-metoxipiridin-3-ila,
5-fluoropiridin-2-ilo, pirimidin-2-ile y 1H-pirazal-3-ilo.

En un aspzcto de la invencién R' es hidrdgens o un arupo que se selecciona de
metilo, etilo, propilo, i-propilo, butils, i-botila, -butile, pentilo, cicloprapilo, ciclobtutilo,
ciclopentilo, ciclohexilo, -CHa(cicloprapil), -CHCHaNMe,, -CH(CH:)CHLOH, -
C(CH;),CH»OH, -CH;CHOH, -CH;CHACH,OH, 4-metilfenila, 4-clorafenilo, 4-
triflucrometilfenilo, 4-fluorofenila, 4-metoxifenilo, 3,4-difluorofenilo, tien-2-ila, -
CHz(imidazol-2-il), -CHy(imidazol-3-il), isorazolil-3-ila, 6-0xo-1H-piridin-2-ilo, 5-
metilisoxazol-3-ilo, -CHy(1-metilpirazal-4-il), 1-metilpirazol-4-ilo, 6-metoxipiridin-3-ilo,
5-fluoropiridin-2-ilo, pirimidin-2-ilo y 1H-pirazal-3-ilo.

En un aspecto de la invencidn B 2c un grupo que ce celecciona de metilo, etilo,
ciclopropilo, ~CHCHNMe,, -CHCHOH, 4-flucrofenilo, 4-metoxifenilo y fenilo.

En un azpecto de la invencién R' es hidrégeno o un grupo que se selecciona dz
etilo, ciclapropilo, 4-fluorofenilo, 4-metoxilfenilo y fenilo.

En un aspects de la invencién RY ¢s - CH,CHOH.

R18 y R19

QS
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En un aspecto de la invencién, R®yR' junio con el dtomo de nitrdzeno al que
stdn unidos forman un anillo heterociclico de 6 mizmbras en donde 1 dtemo dz carbona

del anillo opcionalments ze reemplaza con N o O y dicho anilla estd opeionalmente
sustituido por uno o mis grupos sustituy:=ntes que oz celeccionan de halo, ciana, nitro,
hidroxi, alquiloC), alcoxiCyg, halvalquilaC ., haloalcoxiC) ., hidroxialquiloC.g,
hidroxialcoxiCig, aleoxiCygalguilaC) ., alcoxiCgalcaxiC).s, amino, alquilCy.samino,
bis(alquilCy_s)amina, aminoalquiloCy g, (alquilCy.¢)aminoalgniloC,.e, bis(alquilCy.
¢)aminoalquiloCy ¢, cianoalquiloC).s, alquilsulfoniloCys, alquilCyssulfanilaming, alquilC;.
gsulfonil(alquilCy g)amine, sulfameilo, alquilCgculfamails, bisalguilCy.g)sulfamoilo,
alcanoilCy_gamino, alcanailC)_g(alquilCy.s)aming, carbamaoila, alquilCygcarbamoilo y
bis(alquilCy.¢)carbamoilo.

En un azpecto de la invencién, Ry R! % junto con &l ftome de nitrézens al que
estan unidos forman a morfolina anillo.

En un aspecto de la invencidn s2 proporciona un subconjunto de compuestos de
férmnla (1), o una sal farmacéuticaments aceptable de 1os misnios;
mes0,102;
Y ¢ Y2 son independizniemzntz M o CR® siempre que uno de 'Y = Y? sea Ny &l atro sea
CR%;
X es un grupo enlazante que se selecciona de NR'CROR-, -OCReR’-, -SCROR'-, -
S(ONCECR -, -S(0),CROR-, -C(O)MRCROR -, -ME C(O)NECRR-, -S(0).NR*CRR-,
-NR'C(0)-, ~S(D')ZNR4- y =NR*S(0),-;
R! s un grupo que se selecciona de algquiloC) ., rarbociclilo, carbociclilalquilaC g,
heterociclilo y heterociclilalquiloC 4, y diche gropo z2t4 opcionalmenta sustituida por und
0 MAz grupos sustituyentes que o2 celaccionan de hale, ciano, nitro, Rg, -Ol'\'g, -C‘ORQ, -
CONR'R'®, -NRR' y -NE'COR'?,
0 X-R! es ~C(CH;),0H 0 «CH,OH;
R? s selecciona de arilo v hetercarilo y dicho gropo estd sustituide por -NR'"CSNR'8R"
y opcionalmente suctituido por uno o mds grupos susiiinyentes qus se seleccionan
independientemante de halo, ciano, nitra, -R”, -QR”, -CORY, -CoNR! lR”, NRUR? y-
NR''COR';
cada R?, cuando estd presente, es metilo;
R* y R® 50n independientemente hidrégeno o alquiloC.e;
0, cuando X ec -NRCROR’-, -NEC(ONR’CRSF -, -ME*C(D)- 0 -NR’S(0)z-, R' y R?

junto con el dtoma o dtomos al que estan unidos forman un anillo heterociclica de 5, 6 07
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miembras en donde 1 4tomo de carbong del anillo apcionalmente se reemplaza con N o O
y diche anillo =568 opcionalmente sustituido por uno o mas grupos sustituyentes que 5
seleccionan de halo, ciang, nitro, hidroxi, oxo, alquilaCi., alcoxiC).g, haloalquilaC.g,
haloalcaxiC)_g, hidraxialquiloC s, hidroxialeoriC) g, aleoxiCy salquilaC) ., alcaxiCy.
salcaxiCy g, aming, alquilCsamine, bis(alquilC).g)aming, amincalquiloC, ¢, (alquilCy.
s)aminoalquiloC) ., bis(alquilCy_g)aminoalquiloiZ; s, ciancalquilaC s, alquilsulfoniloCy g,
alquilCy_gsulfonilaming, alquilC) gsulfonil(algquilC).g)aming, sulfamaila, algquilC;.
soulfamoilo, bis(alquilCy g)snlfamoilys, aleanoilC_gaming, alcanailCyg(alquilCy.g)aminag,
carbamailo, alquilCj.¢carbamoile y bis(alquilCys)carbamoilo; R® y R’ 5z seleccionan
independientemente de hidrégend, hala, ciano, nitra y alquiloCye;

R sz selecciona de hidrédgenn, halo, ciano y alquiloC.e;

R’ y R s5an independicntzmente hidrégeno o un gmpo que e celeceiona de alquileCs,
carbociclilo y heterociclila y dicho grupo 2sid opcicnalments cuctitnida por uno o mas
grupos sustituyentes que se seleccionan de halo, ciano, nitro, hidroxi, alquiloC ), alcoxiCy.
& haloalquilaC,;, haloalcoxiC) s, hidroxialquilaC g, hidroxialcariC) s, aleoxiCy.
calquilnC) ., aleoxiC) . galcaxiCy g, aming, alquilC samino y bis(alquilC).g)amind;

R, R R y R™® son independicntemsznie hidrdgens o un gmps que se selecciona de
alquilaC g, carbociclila y heteraciclilo y dicho grapo estd opcionalmente sustituido por
uno o mis grupos custituyentes que se seleccionan de halo, ciand, nitro, hidroxi, alquiloCy.
¢ alcoxiCyg, haloalquiloC s, haloaleoxiC) g, hidroxialquiloC).s, hidroxialcoxiCy.g,
alcoxiCy galquilaC) ;, aleoxiC) salcoxiC) ., aming, alquilC)_saming y biz(alquilC).g)amino;
y

R" 22 hidrd H3eno o un grupo gue se selecciona de alquilsC ., cicloaquiloCy.s, arilo,
heteroarilo, arilalguilaC, . y heteroarilalquiloC) s v dicho grupo estd apcionaliment

suztituido par uno o mis grupos sustitnyentas qus o seleccionan de halo, ciana, nitro,
hidroxi, alquiloC) g, alcaxiC).e, haloalquilaC, g, haloalcoxiCy g, hidroxialquiloC,
hidroxialooriC) ., alcoxiC) galquiloC) ;, alenziC).saleoxiCyg, aming, alquilC gamino,
biz(alquilC).s)amine, aminoalquiloCy.g, (alquilC).g)aminoalquiloC, ., bis(alquilCy.
gaminoalquiloC) s, cianoalquilaC) g, alquilsulfonilaC) ¢, alquilC_gsulfenilaming, alquilCy.
gsulfonil(alquilC)_g)amino, sulfamoilo, alquilC)_gsulfamailo, bis(alquilC).g)sulfamaile,
alcanoilCygaming, alcanoilC ¢(alquilC)_g)amino, carbamoilo, alquilC, gcarbamailo y
bis(alquilCy.¢)carbamoilo;

o R¥yRY junto con el dtomo de nitrdgeno al que estdn unidos forman un anillo

heterociclico de 6 miembros en donde 1 dtome de carbono del anillo opeionalmente se
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reemplaza con N o Oy dicho anillo estd opeionalments sustitnida por una o mas gmpos
sustituyentes que se seleccionan de hale, ciano, nitro, hidroxi, alquilaCyg, alcoxiCig,
haloalquiloC.g, halcaleoxiC) ., hidrozialquiloC) g, hidroxialeoxiC)y, alcoxiCsalquiloCy g,
alcoxiC.galcoxiC)g, amino, alquilCj_gaming, bis(alquilC) g)aming, amincalquiloC) g,
(alquilC .s)aminoalquiloC s, bis(alquilC g)aminoalquiloC.s, cianocalquilaCy g,
alquilsulfoniloC s, alquilC).ssulfonilamino, alquilC).ssulfonil(alquilC; g)aming,
sulfameailo, alquilCy gsulfamoila, bis(alquilCy.g)sulfamsilo, alcanoilCysaminag, alcanailCy.
6(alquilC|g)aming, carbamails, alquilCyscarbamailo y biz(alquilCg)carbamoilo.

En otro aspecto de la invencidn se proporciona un subconjunto de compuestos de
farmula (I), @ una sal farmacénticameznte aceptable de 1os mismos;
mes0,102;
Y & Y2 zon independicntemente N o CR® siempre que uno da 'V 2 Y2520 Ny el otro sea
CR8;
X s un grupo enlazantz que se selecciona de -1\11?_4(31-12-, -OCH,-, -OCH(CH5)-, -
OC(CH,),-, -SCH;-, -b(”H((“I—I )=, ~-SC(CH3)2-, -S(O)CH,-, -S(O)YCH(CH,)-, -
SOYC(CH, )5, SO, CHa, -SOHCHCH:)-, -S(O)0(CH, ), -C(O0)NR - y NRC(O)-;
R! e5un grupa que se selecciona de adamantilo, metilo, etilo, propilo, butilo, isobutilo,
terc-butilo, ciclopentily, ciclohexilo, fenilo, bencilo, fenetilo, pirrolidinila, pirrolila,
imidazolilo, pirazolilo, furanilo, tienilo, piridinilo, pirimidinilo, pirazinila,
pirrolidinilmetilo, pirralidiniletilo, pirrolilmetilo, pirroliletilo, imidazolilmetilo,
imidazoliletila, pirazolilmetilo, pirazoliletils, furanilmetilo, furaniletilo, tienilmetilo,
ticniletilo, piridinilmetilo, pividiniletilo, pirimidinilmetile, pivimidiniletilo, pirazinilmetilo y
pirazinilztila, y dicha grupo zcté opeionalmente sustiido par 1, 2 @ 3 grupas sustituyentes
que se seleccionan de halo, ciano, nitro, Rg, -C)P.g, ) 29, -CONF.’_’R]O, NR°R!® y -
NR°COR'?;
o X-R! es —C(CH;),0H o —CHOH;
R? sz selzcciona da hateroarilo y arilo de 5 o 6 micmbros y dicha grupo estd sustitnids por
~-NHCSNR"R'® y opcionalments cusiitwido por uno o méds grupos sustituyentes que s
seleccionan independientemente de halo, ciano, nitro, R" , -OR! ', -CORM , -CONR! lR", -
NR!''R"?y -NR''COR'?,
cada R3, cnando estd presante, 25 metilo,
Res hidrégeno o alquiloCi.;
o, cuands X & -NRCH;- o -NR*C(D)-, R' y R* junto con 2l dtoma o dtomas al que estdn

unidos forman un anillo heterociclico de § o 6 mizmbros en donde 1 dtomo de carbono del
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anillo opcionalmente ze reemplaza con N o O y dicho anillo ezid opeionalmente custitnida
por ung o mds grupas sustituyentzs que 52 seleccionan de hala, ciano, nitro, hidroxi,
alquiloCy.g, alcoxiCy g, haloalquiloCy.s, haloalcoxiCy.s, hidroxzialquilaCy.g, hidroxialcoxiCy.
6, alcaxiCgalquiloC) g, alcoxiCgalcoxiC) 4, amino, alquilC).saming, biz(alquilC_g)amino,
arminoalquiloC) ., (alquil) g)amincalquiloC) ., bis(alquilC,.g)aminoalguilaCy.g,
cianoalquiloCy.g, alquilsulfonilaC) s, alquilC) ssulfonilaming, alquilCygsulfonil(alquilC,.
¢)amino, sulfamoilo, alquilC).gsulfamoils, bis(alygnilCy g)zulfamails, alcansilCgaming,
alcanoil C¢(alquilC | g)armino, carbamails, alquilCgcarbamoila y bis(alquilCy.
g)carbamoilo;

R® s selecciona de hidrégeno, hals, ciano y alquiloC g

R® y R* son indepzndientemants hidrdzzns o un grape que se selecciona de alquiloC.g,
carbaciclily y heteraciclila y dicho grupe 2std opcionalmente sustituida por uno o més
srupas sustituyenies que se celeccionan de hals, ciano, nitro, hideoxi, alquilaC).g, aleoxiCy.
6 haloalquiloC).s, haloalcoxiC) ¢, hidroxialquiloC) g, hidroxialeaxiCy.g, alcoxiC.
galquilaCy g, aleoxiC galeariC) s, aming, alquilCi.;aming y bis(alquilCy.g)amino;

R"Y, R" ¥ R™ san independientzmente hiddgens o un grapo que se selecciona de
alquiloC) ¢, carbociclilo y heterociclilo y dicho gropo &std opeionalmente sustituido por
une o mds grapos sustituyentes que se seleccionan de halo, ciano, nitro, hidroxi, alquiloC,.
6 alcoxiC), haloalquiloC) ., haloaleaxiC) ¢, hidroxialguilaC) ., hidroxialeoxiC s,
aleoxiC) galquileC) ., alcoriC).galcoxiC).g, amino, alquilC,.gaming y bis(algnilC).g)amino;
y

RY e h idrégenc o un grupo que s selecciona de alquiloC)., cicloaquilaCs.g, arilo,
hetergarilo, arilalquiloC).¢ y hateroarilalquiloC, ¢ y dicha grupo estd opeionalmente
sustituido por uno o més grupos suctituyentzs qua2 se szleccionan de hala, ciana, nitra,
hidroxi, alquiloC) ., alcaxiC, ., halcalquilaC, s, haloaleoxiC.s, hidroxialquiloC.s,
hidroxialeoxiC) g, alcoxiC) salquilaC) s, alcoxiCgalcoxiTi s, aming, alquilCi.samino,
bis(alquilCy.g)amino, aminoalquiloC,.¢, (alquil;.¢)aminoalquiloC.e, bis(alquilCy.
gyaminoalquiloC.g, cianoalquilaC, ., alquilculfoniloC, s, alquilCyssulfonilaming, alquilC.
gsulfonil(alquil | g)amine, sulfamailo, alquilC gsulfamailo, bis(alquilC.g)sulfamsila,
alcanoilCy gamina, alcanoilC) ¢(alquilCy.¢)aming, carbamoila, alquilC) ecarbamoilo y
bis(alquilCy_¢)carbamoilo;

o R™ y RY junts con ¢l diomo de nitrdgeno al que estdn unidos forman un anilla
heterociclics de 6 miembros en donde 1 dtomo de carbond del anilla opcionalmsente se

reemplaza con N o O 'y dicho anilla ¢std opcionalmente sustituido por uno o mds grupos
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sustituyenies que se seleccionan dz halo, ciano, nitro, hidroxi, alquilaC, g, aleaxiCyg,
haloalquilolC) ., haloaloozit) ., hidroxialquiloCy g, hidroxialeoxiC) g, alcaxiC) galgniloCy,
alcoxiC)galeoxiC g, amino, alquilC gaming, bis(alquilC).¢)amina, aminoalquiloCy g,
(alquilCy.g)amincalquiloCy ¢, bis(alquilCy_g)amincalquiloC) ¢, cianoalquiloCi.g,
alquilsulfoniloC) s, alquilCy.ssulfonilaming, alquilC.gsulfonil(alquilC_g)amina,
sulfameilo, alquilC,gsulfamailo, bis(alquilCy.g)sulfamaila, alcanoilCisaming, alcandilCy.
s(alquilC)_g)amino, carbamoilo, alquilC scarbamaila y bis(alquilC).s)carbamoila.

En otra clase particnlar Je compuestos de farmula (I), o una sal farmacéuticamente
aceptable de 105 mismos;
mes0ol;
lYesCHe YZesN;
X e3 un gropo enlazante que se selecciona de -S(O)2CHy-, -S(0).CH(CH;)- y -
S(0)2C(CHs),-;
R! &5 un grupao que 52 selecciona de metilo, etils, praopila, butilo, isobutila, tarc-butila,
ciclopropils, ciclopentilo ciclohexilo, fenilo, bencilo, fenetilo, piridinila, pirazoliletilo,
furanilmetilo, tienilimetilo, tiazolilimeiiln, fadiazolilmetils y piraziniletilo, y dicho grupo
estd opcionalmente sustimids por 1o 2 gmpos sustituyentzs que ce seleccionan de amino,
halo, ciano, metilo, meiozi, trifluoromatils, rifluorometoxi, -NHCOCH;, -CONH, y -
CONHCH5;
o -XR' es ~C(CH;),0H o —CH,0H;
R? s selecciona de fenila, pinrolilo, imidazolilo, pirazalila, furanilo, tiznilo, piridinilo,
pirimidinilo, piridazinilo, tiazolile y dicho grpo esid sustituido por -NHCSNHR'
opcicnalmente sustituida por uno & mds grupos sustituyentzz que ce seleccionan
independientemente de halo, ciano, nitro, -R”, -C’R”, Cop! -CONR”P NR!R!? y—
NR''COR'%;
R3, cuando estd presente, &5 metilo;
R, RY? y R zon independientemente hidedgene o un grupo que se selecciona de
alquileC.s, carbociclilo y heterociclilo y dicho grupo 2std opcionalmente sustitnida por
uno o mds grupos sustituyentzs quz se seleccionan de halo, ciano, nitro, hidraxi, alquilnC,.
6 AlcaxiC) g, haloalquiloC) ., haloaleoxiCy ., hidrozialqnilaC.g, hidroxialcoxiC).s,
alcoxiC) salquiloC) s, alcoxiC) salcariC).s, amino, alquilC.gamino y bis(alquilC.g)aming;
y
RY s hidrdgena o un grupe que se selecciona de alquiloC) g, cicloaquiloCs., arilo,

heteroarilo, arilalquileC).g y hatercarilalquiloC . y dicho grupo esti opcionalments
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sustituido por uno o mis Zrupos sustituyentes que se seleccionan de halo, ciana, nitro,
hidroxi, alquiloC s, alcoxiCy.g, haloalquiloC g, haloalcaxiCy g, hidroxialquiloCg,
hidroxialeoxiC.s, alcoxiChgalquiloCy, alooxiC)salenxiCy.g, aming, alquilCy.gamino,
bis(alquilC.g)amine, aminoalquiloC .6, (alquilC,_g)aminaalquilaC e, bis(alquilCy.
gaminoalquiloCys, cianoalquiloC).g, alquilsulfonilaCys, alquilC, ssulfonilamine, alquilCy.
gsulfonil(alquilCyg)amina, sulfamoilo, alquilCgrulfamoilo, bis(alguilCg)zulfamaoila,
alcanoilCy_gamine, alcanailCy g(alquilCy.g)aming, carbamaoilo, alquilCyecarbamoilo y
bis(alquilC,.¢)carbamoilo.
En una clase adicicnal particular dz compuestos de férmula (I), @ una sal

farmacéuticamente aczptable de los mismos;
mes 1;

€3 un grupa enlazante que 22 selecciona de -S(0):CHa-, -S(O).CH(CH;)- vy -
S(0)2C(CHa)2-;
'YesCHe Y2esN.
R! e un grupo que se selecciona de metils, etilo, propilo, butila, isabutils, terc-butilo,
ciclapropila, ciclopentilo ciclohexilo, fenilo, bencila, fznetilo, piridinila, pirazaliletilo,
furanilmetilo, tienilmetilo, tiazolilmetilo, tiadiazolilmetilo y piraziniletilo, y dicha grupo
eztd opcionalmentz sustituida por 1 a2 grupac suctituyentes que se seleccionan Jde amino,
halo, ciano, metila, metoxi, rifluorometils, trifluorome oz, -NHCOCH,, -CONIHZ v -
CONHCHj;
R? &5 fenilo o piridile sustituide por -NHCSMNHR' ® y opeionalments snstitmida par uno o
mds grupos sustitnyentes que z¢ celeccionan independientamente de fluoro, metilo, metoxi,
hidroximetilo, cianomstilo, -CONH,, «CONHCH; v -CON(CH3),;
R3 es metilo; y
R &3 hidrédgeno o un grupo que se selecciona de metilo, etilo, propilo, i-propila, butilo, i-
butilo, t-butils, pentila, ciclopropils, ciclobutilo, ciclopentils, ciclohexila, fenilo, tienilo,

imidazoilmetilo, isoxazolilo, pirazolilo, piridinile v pirimidinile y dicha grupo estd

ciano, nitro, hidroxi, alquiloC s, alcoxiC) g, haloalquilaC).e, haloalcoxiC.g,
hidroxialquilaCys, hidrozialeoziC) , alcoxiC galquiloC) ., alcaxiC 1-‘:,alcor':i'C1f.:,, aminag,
alquilC)_gamina, bie(alquiliZ, ¢)aimino, aminoalquiloT) ¢, (alquil)g)aminoalquiloC;.s,
bis(alquilC.g)aminoalquiloC 6, ciancalquiloC )., alquilsulfonilaC) s, alquilCy.

ssulfonilaming, alquilCygsulfonil(alquilC)_g)aming, sulfameails, alquilCy gsulfamailo,
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bis(alquilCy_g)sulfamoila, alcanoilC) saming, alcanoilCpg(alquilCg)aming, carbamoile,
alquilC .gcarbamoilo y bis(alquilC).¢)carbamailo.

En una clase adicional particular de compnestos de fdrmula (I), & una sal
farmacéuticamente aceptabls de 1os mismos;
mes 1;
X es un grupo enlazante que 2= selecciona dz -S(0),CHa-, -S(C0)CH(CHz)- y -
S(0)2C(CH3),-;
Yy esCHe Y2esN.
R! ez un grapa que se selacciona de matilo, isopropile, ciclapropilo, ciclohexilo, -
CH,CHyOH, -, -CH,CH,NC(O)CH;, -CHCONH., fenila, 4-fluaorofenils, 2-clorefenila, 2-
triftluorcrmeiilfenilo, 2-metoxifenilo, 2-matilfenilo, 4-acetamidofenilo, 4-aminofenila,
piridin-4-ilo, piridin-2-ilo, 2-oxopirolidin-3-ilo, tiazol-2-ilo, 4-metiltiazol-2-ilo y 3-metil-
1,3,4-tiadiazol-2-ilo;

R’es

I.l{ﬂ éw

en donde Al y A% s seleccionan d: CH o N siempre que al menos uno de Alo
Ales CH;
RY es hidrégeno;
R8s hidrégeno;
RY ez hidrégeno o nn grupe que se selesciona de metils, etile,
propilo, i-propilo, butile, i-butils, t-butilo, pentilo, ciclopropilo,
ciclobutilo, ciclopentilo, ciclohexilo, -CHa(cicloprapil), -
CHoCHyNMes, -CH(CH;)CH,OH, -C(CH:z).CH2OH, -CH2CHOH, -
CH,CH,CH,OH, 4-mztilfenilo, 4-clorafenils, 4-trifluorometilfenilo,
4-MNuorofenilo, 4-metoxifenilo, 3,4-difluorofenilo, tien-2-ilo, -
CHy(imidazal-2-it), -CHy(imidazol-3-il), isoxazolil-3-ilo, 6-ox0-1H-
pirtdin-2-ilo, S-metilisoxazol-3-ilo, 1-metilpirazol-4-ilo, -CHa(1-
metilpirazal-4-il), 6-metoxipiridin-3-ilo, S-flusropiridin-2-ila,
pirimidin-2-ilo y 1H-pirazol-3-ilo;

Y, R es metilo.
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En un aspecto de la invencién ze proporciona un subconjunto de compuestos de

férmula (Ia) o (Ib)

0. .0
[N]”ﬁ N~ R
‘Y)\‘YZ 'YyT YY?
o I W My RN
(Ta) (Ib)

L

o una sal farmacéuticamente aceptable de 1os mismos;

Y & Y? son independientemenic N o CR® siempre que une de 'Y ¢ Y? sea N y el otro sea

CR®;

X &5 un grupo enlazante que se selecciona de -P-IR4(ZYI?.6F!.7- -DCRGR7- -SCRGR7-, -

S(ONCROR-, -8(0),CRR-, - (O)NECROR -, -NPAC(O)NECROR-, -S()-NR*CRR’-,

10 -NR'C(D)-, -S():NR"- y -NR*S(0),-;
R’ &5 un grupo que se selecciona de alquilaC), carbeciclila, carbociclilalquiloC.,
heterociclilo y heteraciclilalquileC,.s, y dicha grupo estéd opcionalmente sustituida por uno
0 mAs grupos sustitnyentes que se selzccionan de halo, ciana, nitra, Rg, -C)Rg, -CORQ, -
CONR'R'®, -NR°R' y -NR*COR';

15 o X-R'es ~C(CH;),0H o ~CHOH;
R? se selecciona de arilo y heteroarila v dicha gmpe estd sustimids por -MR'CSNRBR!®
y opcionalmente 2usiitnido por uno o mis grupos sustityantes que se 2zleccionan
independientemente dz halo, ciano, nilro, R oR' -CDR”, -CONR! lR'z, NR''R" y -
NR''COR'%;

20 R es metilo;

R*y R® son independientemente hidrégena o C)alquilo

o, cuando X es -NRCROP-, -NEC(O)NES CF{6R7-, NEAC(D)- o -NRIS(@O),-, Ry R

junio con el dtomo o dtomas al que estdn nnidos forman un anillo heterociclico de 5,6 07

miembros en donde 1 dtoma de carbona dzl anillo opeionalmente se reemplaza con N o O

(%}
i}

y dicho anillo estd opcionalmente sustitwide por uno o mds grupos sustituyantes que se
seleccionan dz halw, clana, nitro, hidrexi, oro, alquiloC) ., alcoxiC).s, haloalquilaCi,
haloalcoziC) g, hidraxialquilonZy g, hidroxialcoxic) g, aleaxiCigalquilaC g, alcoxiC).
salcoxiCy.g, amino, alquilC.gamino, bis(alquil”.¢)amino, aminoalquiloC) ., (alquilCy.

gammincalgquiloC) g, bis(alquilC ¢)aminoalquiloC g, ciansalquiloCy.s, algquilsulfoniloCy,



10

[l

ta

wn

WO 2009/007750 PCT/GB2005/0505
57

alquilC,_gsulfemilamino, alquilC) gsulfonil(alquilC)g)aming, sulfamcila, alquilC,.
coulfamoila, bis(alquilC.g)sulfamaila, aleancilCgaming, alcanoilCy ¢(alquilC).¢)amino,
carbarioilo, alquilCy.gcarbamoile y bis(alquilCy.¢)carbamoilo;

R® y R7 se seleccionan independientemente de hidrégeno, hale, ciana, nitro y algquiloC).s;
R® se selecciona de hidrézeno, hala, cianc y alquiloCies;

R’ y RY con independieniemente hidrjgzno o un grupa que se selecciona de alquiloC.,

carboeiclilo y heterociclilo y dicho grmpa estd opcionalmente sustituido por uno o més
grupos sustituyentes que se szlzccionan de hale, ciano, nitre, hidroxi, alquiloC) ., alcoxiC,.
6 haloalquilaCy 4, haloalcoxiC.s, hidroxialquilaC g, hidroxialeoxiCy.g, aleoxiC).
calquiloC., alcowiC) galeaxiC).s, amine, alquil).samino y bic(alquilC s)amino,;

R, R R y R"™ zon independicnizmente hideézena o un grups gue ez selzcciona de
alquilaC, g, carbociclilo y heterociclilo y dicha grupo 2std opcionalmentz sustituido por
unc o mds grupos sustituyentes que sz seleccionan de halo, ciano, nitro, hidroxi, alquiloCy.
6, alcoxiC).s, haloalquiloC ., halealcoxiC) g, hidroxialguilod; g, hidroxialeoxiCe,
alcoriC) galquilolC) s, alcoxiCysaleariC) s, amino, alquilZ) saming y bis(alquilC,_;)amino;
y

RY es hidrézenc o un arupo que g2 zelecciona de alquilaCyu, cicloaquiloCs., arile,

O

z

heteroarilo, arilalquilaC,.g y hetercarilalquiloC) g y dicho grupo estéd opcionalmente
suctituida por uno o mds grupos sustituyentes que &2 seleccionan de halo, ciana, nitro,
hidroxi, alquiloCy g, aleexiCyg, haloalquilaCy s, haloalcoxiC).s, hidroxialquiloCy.s,
hidroxialcoxiC) s, alooxiC)galquilaC g, alcoxiCy galcoxiC).g, aming, alquilC gamino,
bis(alquilC).g)anmine, amincalgquiloC ., (alquilCy.g)aminealquiloC).s, bis(alquilC;.
s)aminoalquiloCy.e, ciancalquiloCyg, alquilsulfoniloC).g, alquilCigsulfonilamino, alquilCy.
gsulfonil(alquilC) s)amine, sulfamoila, alquilCy_gsulfamoila, bis(alquilC,.g)sulfamoila,
alcanoilC.samino, alcanailCy.s(alquilC).q)aming, carbamoilo, alquilCy_scarbamoila y
bis(alquilC,.¢)carbamoilo;

o RlsyR19 junto con el dtomo de nitrdzzno al que estdn unidos forman un anillo
heterociclica de A miembros 2n donde 1 dlomo de carbong del anilla opcionalmente se
reemplaza con N o O v dicha anilla estd opcionalments sustituido por uno o méas 3rupas
sustituyentes que se seleccionan de hala, ciano, niteo, hidroxi, alquilaC.g, alcoxiCg,
haloalquiloCy.g, haloalcoxiCy, hidroxialquiloC, g, hidrozialeoxiC),, alcoxiC 1.‘:,alqulln(“1‘,,
alcoxiC) galcoriCy s, aming, alquilC)gaming, bis(alquilC) g)amine, aminoalquiloC).s,
(alquilC) g)aminoalquilo)_, bis(alquilCy.s)amincalguiloCy ., ciancalquiloC .,

alquilsulfoniloC ¢, alquilC, gsulfonilamino, alguilC; gsnlfonil(alquilCy.g)amino,
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sulfamoily, algquilC) gzulfamoile, bis(alquilCg)sulfamoila, alcanoilC gaming, alcanoilCy.
s(alquilCy g)amine, carbamoilo, alquilCy gcarbamoilo y bis(alquilC) g)carbamaoilo.
En otro aspacto de la invencién se proporciona un subconjunto de compuestos da

férmula (Ia) o (Ib)

O L
e e

(la) (Ib)
o una sal farmacéuticamente aceptable dz 105 mismos
1Y & Y2 son independientemente N o CR® siempre que uno de 'Y e Y 2sea Ny el atro zea
CR®,
X 25 un grupo enlazante que ce selzcciona de NERCH,-, -OCH,-, -OCH(CHy)-, -
OC(CH:)s-, -SCHa-, -SCH(CH:)-, -SC(CHz)a-, ~S(ON -, -S(OHCH(CHb)-, -
S(OYC(CH:)z-, -S(O0):CHs-, -S{O)CH(CHS)-, -SE0NC(CHS),-, -C(C ')Nl'\ - -NR“C(O)-;
R’ ¢35 un gmpa que se selecciona de adamantile, metils, etilo, propile, butila, isobutilo,
terc-butilo, ciclopentilo, ciclohexilo, fenilo, bencila, fenctila, pitrolidinilo, pirrolilo,
imidazolilo, pirazolilo, furanilo, tienilo, piridinilo, pirimidinilo, pirazinilo,
pirralidinilmeatilo, pirrolidiniletila, pirrolilmetilo, piroliletila, imidazolilmatilo,
imidazoliletilo, pirazolilmetilo, pirazolileiilo, furanilmatilo, foraniletilo, tienilmatilo,
tieniledilo, piridinilmetila, piridiniletilo, pirimidinilmetila, pirimidiagiletilo, pirazinilmetilo y
piracinileiilo, y dicho grupo estd opeionalments cuctituido por 1, 2 0 3 grupos custituyentzs
que se szleccionan dz halo, ciana, nitro, Rg, -ClFig, -COF:Q, -~CONP.9R]°, NR°R' y -
NR°COR'®,
o X-R! &5 -C(CH;),0H o -CH,OH,
R? ce celecciona dz heteroarilo y arilo de 5 o 6 miembras y dicho grupo 2ctd sustimido por
~-NHCSNR "R y opcionalmenie suciituido por uno o mis grupos sustimyentzs que ge
seleccionan indepc-.ndientemente de halo, clano, nitro, B! ', -OR! ’, —CDR”, —CDNR”R”, -
NR''R"y -NR''COR"
R’es metilo;

R es hidrégeno o alquiloCi.g;
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o, cuanda X ee -NRCH,- o -NR*C(0)-, R'y R junes con el dtomi o dtomos al que estin
unidos forman un anillo heteracizlico de 5 o 6 miembros en donde 1 dtomo de carbono del
anillo opcionalmente se reemplaza con N ¢ O y dicho anillo 2314 opeionalmente sustituido
por uno o mds Zrupos sustituyentes que se celzccionan de hale, ciang, nitro, hidraxi,
alquiloC) g, aleoxiC) g, haloalquileC) s, haloalenxiC.g, hidroxialquiloCy.g, hidroxialcoxiC.
6 alcoxiCgalquiloC) g, alcoxiCsalcoxitT) ¢, aming, alquilC).gaming, bis(alquilC).¢)amino,
aminoalquiloC,.s, (alquilC)_g)aminoalquiloC.s, bis(alquilCy.g)aminoalguiloCy g,
cianoalquilaC s, alquilsulfoniloC.s, alquilCyssulfonilaming, alquilCy.gsulfonil(alquilCy.
g)amino, sulfamoilo, élquilC 1-esulfamoiln, bis(alquilCy g)sulfameilo, alcanoilCy.gamina,
alcanoilCy_4(alquilC)s)amino, carbamoila, alquilCy gscarbamaile y bis(alquilCy.
g)carbamoilo;

R® se selecciona de hidrégeno, hals, cianc y alquiloCyg;

R’ y R' son inde pendientemente hidrézeno o un gmpo gque se selecciona de alquilaCyg,
carbaciclilo y haterociclila y dicho gropo ectd opeionalmente sustituids por uno o més
grupos sustituyentes que se seleccionan dz halo, ciano, nitra, hidroxi, alquileC s, aleoxiCy.
6 haloalquiloCy g, haloalcoxiCy g, hidroxialquilaCy g, hidroxialcoziC.g, aleoxiC).
salquiloC).s, aleoxiC.salcoxiC) s, aming, alquilCsamino y bis(alquilC).s)amino;

R, R y R™ con indepzndicntements hidrézeno o un grpa que 52 selecciona de
alquiloC g, carbociclilo y heterociclilo y dicho grupo estd opcicmalments sustitmido por
unc o mas grupos sustituyentes que se seleccionan de halo, ciand, nitro, hidroxi, alquiloCy.
6 alcaxiC, halcvalquiloC]_@, haloalcoxiCy_s, hidroxialquiloC) g, hidraxialenxiCyg,
alcoxiC)galquiloC) g, aleoxiC galcaxiC) ., amino, alquilC)_saminc y bis(alquil.s)aming,
y

RY &s hidrégeno o un grupo que se celecciona de alquiloCy ., cicloaquiloCs., arilo,
heteroarilo, arilalquilaC.s y heteroarilalguilaC.s y dicho grupo ectd opecionalmente
custituide por uno o mds grupos sustituyentzs que s& seleccionan de hala, ciana, nitro,
hidroxi, alquiloCy g, alcoxiC) g, haloalquilaCy g, haloalcoxiC) g, hidroxialquilaC) s,
hidroxialcoxiC) s, alcoxiCy.galquiloC).s, alcoriC salcoxiC) s, aming, alquilCj.gamina,
bis(alquilC, s)amine, aminoalguiloC g, (alquilC)_g)aminoalquiloC.g, bis(alquilC,.
gyaminoalquiloC) g, cianaalquiloC) g, alquilsulfoniloC ¢, alquilCygsulfonilamine, alquilCy.
geulfonil(alquilC) g)amine, sulfamoilo, alquilC) gsulfamoilo, biz(alquilC).g)sulfamailo,
alcancilC.samino, alzancilC) g(alquilCy.g)amine, carbamoilo, alquilC)scarbamoilo y

bis(alquilC,.¢)carbameilo;
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oR® wa junto con el dtoma de nidgeno al que zstén unidos forman un anilla
heterociclico de 6 miembros en donde 1 dtomo de carbonae del anillo opcionalmente ze
reemplaza con N o O y dicho anillo e:id opcionalmente cuctituido por una o mds gmpos
sustituyentes que 22 zeleccionan dz hala, ciano, nitro, hidroxi, alquilaC, g, aleaxiCyg,
haloalquileC) ., halealcoxiCy g, hidraxialquiloC ., hidrorialeoxiCy, alcoxiCysalquilaC .,
alcoziC).galcoxiC).s, amina, alquilC).¢aming, bis(alquilCy.g)aming, aminoalquiloC s,
(alquilCy_g)aminoalquiloCy.g, bis(alquilC;.¢)aminoalquilaC; ¢, ciancalquiloC.e,
alquilsulfoniloC) s, alquilC).gculfonilaming, alquilCygsulfonil(alquilCi.g)aming,
sulfamailo, alquilCy gsulfamoilo, biz(alquilC.g)culfamoilo, alcanailCygaming, alcanoilCy.
o(alquilC g)amine, carbamailo, alquilC).¢carbamoilo y bis(alquilCyg)carbamoilo.

En otra clase particular Jz compuestos de férmula (Ia) o (Ib),

(., L,
A

Ny’ 'y YY?
S A
X N “gre ‘X" N R2
(Ia) (Ib)
o una sal farmacénticamentz aceptable de 1os mismos;

'Y esCHe Y2esN;

X es5 un gmpo enlazante que se selecciona ae =S CHy-, -S(O),CH(CH:)-y -
S(ORC(CH3)2-;

R' ez un grupo que se selecciona d2 metilo, etila, propila, butilo, isabultilo, terc-butilo,
ciclopropila, ciclopentilo ciclohaxilo, fenilo, bencilo, fenziilo, piridinila, pirazoliletilo,
furanilmetilo, tiznilmeztils, tazolilmatilo, tiadiazolilmetila y piraziniletilo, y dicho grupo
ectd opcionalmente sustitwido por 1 o 2 grupos custituyenizs que se seleccionan de amino,
hala, ciana, metilo, maicxi, piflncromstils, rifluorometoxi, -NHCOCH;, -CONH, y -
CONHCHj;

0 =XR! es ~C(CH,),0H o ~CH,OH;

R? se selecciona de fenila, pirrolila, imidazolilo, pirazolilo, furanilo, tienilo, piridinilo,
pirimidinilo, piridacinilo, tiazolils y dicha grupo zctd cusiitmido por ~NHCSNHE " y
opcicnalments suztituids por uno o mas grupos sustituyentzs que se seleccionan
independientemente de hals, ciano, nitro, -R”, -OR! l, -COR! ', -CONR! 'Rn, NRYR"? y -

NR''"COR'%
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R? es metilo;

R, R y R son independientemente hidrgzno o un grupo que se selecciona de
alquiloCy g, carbociclilo y heterociclilo y dicho grupo estd opcionalimente sustituido por
uno o mas grupos sustituyzntes que 52 celeccionan d: halo, ciano, nitro, hidroxi, alquiloCy.
o alcaxiCyg, haloalquiloC s, haloalcoxiC, g, hidroxialquiloC) ., hidroxialcoxiCys,
alcoxiC).zalquiloCy.q, alcoxiC) galcoxiC).¢, amino, alquilCi.samino y bis(alquilCi.g)amino;
y

R es hidrézens o un grupo que se selzcciona de alimiloC) g, cicloaquiloCs.g, arilo,
heteroarilo, arilalguiloC) . y hetersarilalquilaC . y dicho gmpo ezti opcionalmente

sezlaccionan de halo, ciano, nitra,

u

~
o

(¢

sustituide por uno 0 mAas grupos suctituyzntes qn
hidroxi, alquilaCy ., alcariC).g, haloalquiloC) g, haloalcexiC.g, hidroxialguilaC.,
hidroxialeoxiC) g, aleaxiC) galquiloc, e, aleoriC) galcoxiC) g, aming, alquilCi¢amino,
bis(alquilC.g)amine, aminoalgquiloC g, (alquilC) g)amincalgquilaC) g, bis(alquilCy.
s)aminoalgquiloC g, ciancalquiloCy ., alquilsulfoniloC) s, alquilCjgsulfonilamino, alquilCy.
gsulfonil(algnilCy_g)amine, sulfamailo, alquilC,_ssulfamoilo, bis(alquil ) g)sulfamaila,
alcanoilC | gamino, alcanoilC) ¢(alquilC).¢)aming, carbamoilo, alquilC).gcarbamoila y
bis(alquilCi.¢)carbamoilo.

En una clasz adicional particunlar dz compuestos dz frmula (Ia) o (Ib)

RS
1 AN Yz IY Yz
RI | | - | Rl . II e \\
X N g X N g
(Ia) (Ib)

o una sal farmacéuticamente aceptable de los mismos;

X es un grpo enlazante que se selzcciona de -S(0),CH,-, -S(0),CH(CH;)- y -
S(0),C(CHs)2-;

ly esCHe Y2es N.

R! 25 un gmpo que se selzcciona de metile, etils, propilo, buiila, isobutils, terc-butilo,
ciclopropilo, ciclopentils ciclohexilo, fenilo, bencila, fenetilo, piridinilo, pirazoliletilo,
furanilmetilo, tiznilmztilo, tiazelilmetilo, tiadiazolilimstilo y piraziniletila, y dicha zrupo

ezt opcionalmeniz sustitnide por 1 o 2 gmpos susiituyentes que sz seleccionan de amina,
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hale, ciano, metilo, metoxi, trifluoromstilo, tifluorometaxi, -NHCOCH,, «CONH; y -
CONHCHy3;
R? &5 fenilo o piridilo susiiwido per -NHCSK HD'? v opcionalmante sustituido por une o
mAs grupos sustiiuyenies que se seleccionan independientzmente de fluoro, mefile, metoi,
hidroximetilo, cianometilo, -CONH,, —=CONHCH, v -CON(GCH3),;
R? es metilo; y
R" &5 hidrégeno o un grpo que se seleccicna de metila, etilo, propilo, i-propils, butila, i-
butilo, t-buiilo, peniilo, ciclapropila, ciclobutilo, ciclopentilo, ciclohexila, fenilo, tienilo,
imidazoilimatilo, isoxazolilo, pirazolilo, piridinila y pirimidinile y dicho grapa estd
opcionalmente sustitvido por uno o mis gpos suctituyzntes que ze seleccionan de halo,
ciano, nitra, hidroxi, alquilofZ).s, aleoriC) g, haloalquiloC.s, haloaleaxiCy,
hidroxialquiloCyg, hidroxialzoxiCy g, alcoxiCy galquiloC) g, alcoxiCyealcoxiC) g, aming,
alquilC.gamino, bis(alquilC;.¢)amino, aminoalquiloC; g, (alquilC).¢)aminoalquilaC .,
bis(alquilC).g)arminoalquiloC s, cianoalgquiloCy ., algquilsulfoniloC e, alquilCy.
soulfonilamine, alquilCy gsulfonil(algquilCy_g)amine, sulfarmoile, alquilCy gsulfamaila,
bis(alqnilC) g)sulfamoilo, alcanoilC) gamino, alcanoilC) ¢(alquilC.g)amino, carbamaila,
alquilCy.ecarbamoily y bis(alquilC ¢)carbamaoilo.

En wna clase adicicnal particular de compuestos de farmula (Ia) o (Ib)

(J. C l
1 Nry? y \ v?
O o
X N \Rz X N R2
(Ia) (Ib)

o una sal farmacéuticamente aceptable de 105 mismos;

mes 1;

X es un grupa enlacante que g2 selecciona de -S(0)CHz-, -S(O)CH(CH:)- vy -
S(0),C(CHz)-;

Y esCHe Y?es N;

R' &5 un arups que sé zelecciona de metilo, isopropilo, ciclopropila, ciclahexilo, -
CH,CH,OH, -CH,CH,MNC(O)YWCH;, -CHCONH,, fenilo, 4-flunrafenilo, 2-clorofenila, 2-

trifloorometilfenilo, 2-meioxifenilo, 2-metilfznilo, 4-acetamidofenilo, 4-aminafenilo,
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piridin-4-ila, piridin-2-ilo, 2-oxopiralidin-3-ilo, tiazol-2-ila, 4-metiltiazol-2-ilo y 3-metil-

1,3,4-tiadiazol-2-ilo;

Res
r A1\\A"‘ S
J\/// X )LN/F*Q
I'-l'{ﬂ Il.{w

5 en donde Al y A? 5e saleccionan de CH o N siempre que al menas uno de Alo

A’es CH;

R es hidrégeno;

R es hidrégeno; y

RY &3 hidrézeno o un grapo que ce selecciona de matila, =tilo,

10 propilo, i-propilo, butilo, i-butils, t-butila, pentila, ciclapropilo,
ciclobntilo, ciclopentile, ciclohexila, -CHa(ciclopropil), -
CHzCH:NMey,, -CH(CH;)CH»OH, -C(CHz)»CH20OH, -CHCH2OH, -
CH,CHL,CHLOH, 4-meiilfenilo, 4-clorofenilo, 4-trifluorometilfenilo,
4-fluorofenilo, 4-metoxifznilo, 3,4-diflnorofznilo, tien-2-ilo, -

15 CH,(imidazol-2-i1), -CH,(imidazol-3-il), isoxazolil-3-ilo, 6-oxo-1H-
piridin-2-ilo, S-metilisoxazol-3-ilo, 1-metilpirazol-4-ilo, -CHy(1-
metilpirazol-4-il), 6-metoxipiridin-3-ilo, S-fluoropiridin-2-ila,
pirimidin-2-ilo y 1H-pirazol-3-ilo;

Y, R3 s metilo.
20 En una clase adicional particular de compuesios de férmula (Ia) o (Ib)

)
N~ R

L

~Y
U R B
X N  Tpr X N R2
(a) (Ib)
o una sal farmacéuticamente aceptablz dz las mismos;
mes 1;

35 YesCHe Y?es N;
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X &5 un grupo enlazants que se selecciona de -S(0)2CHa-, -S(0)CH(CH:)- y -
S(0)2C(CH;)z-; y

R 25 un grupo que se selzcciona de metila, isoprapilo, ciclopropila, ciclohexila, -
CH,CHOH, -CH,CHLNC(O)CH;, -CHL,CONH,, fenils, 4-fluorofenilo, 2-clorofenilo, 2-
trifluorometilfenilo, 2-metoxifenilo, 2-metilfenilo, 4-acztamidofenilo, 4-aminofenilo,
piridin-4-ilo, piridin-2-ilo, 2-oxapirolidin-3-ile, tiazol-2-ilo, 4-metiltiazol-2-ilo y 3-metil-
1,3,4-tiadiazol-2-ilo; o

-XR! es C(CH;),0H;

R es
1
A\\Az
| R19
TN, S
S
17 18
R R
en Jonde Aly A% s5e seleccionan de CH o N ziempre que al menas wno de Ala

Ales CH;
RY es hidrégeno;
R™ es hidrégeno; y
R" &5 hidrégeno ¢ un 3mpo qua se czlecciona de metilo, atilo,
propilo, i-propilo, butil, i-butilo, t-butila, pentilo, cicloprapilo,
ciclobutila, ciclapentils, ciclohexila, -CHa(ciclopropil), -
CHoCHaNMe,, -CH(CH;)CHOH, -C(CH2)CH3OH, ~CHCH2OH, -
CH,CH,CH,OH, fenilo, 4-metilfenilo, 4-clorofenilo, 4-
trifluorametilfenilo, 4-fluorafenilo, 4-metoxifenilo, 3,4-
difluorofenilo, tien-2-ilo, -CHy(imidazol-2-i1), -CHz(imidazol-3-il),
isoxazolil-3-ilo, 6-0x0-1H-piridin-2-ila, 5-metilisoxazol-3-ilo, 1-
mtilpirazol-4-ila, -CHy(1-metilpirazol-4-il), 6-metoxipiridin-3-ila,
S-fluaropiridin-2-ilo, pirimidin-2-ilo y 1H-pirazol-3-ilo;

Y, R} es metilo.

En una clase adicicnal particular de compuestos de formula (Ia) o (Ib)

AV
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) @t
N R N R’
‘Y)*W ’YKYz
A N R
X N “R2 X N R2
(Ia) (Ib)
o una sal farmacéuticamente aceptable de las mismos;
mes 1;
lYesCHe Y2esN;

X 25 un grupo enlazante que se selecciona de -S(0):CH,-, -S(O)CH(CH;)- y -
S(0)C(CHz)2- y

R &5 un grupo que se selecciona de metilo, isopropilso, cicloprapilo, ciclohexily, -
CH2CHOH, -CH,CH,NC(O)CH, -CHyCONH,, fenilo, 4-flusrafenila, 2-clorofenils, 2-
trifluorometilfenilo, 2-metoxifenilo, 2-metilfenilo, 4-acztarnidofenilo, 4-aminofenilo,
piridin-4-ilo, piridin-2-ilo, 2-oxepivolidin-3-ilo, tiazol-2-ilo, 4-metiltiazal-2-ilo y 3-metil-
1,3,4-tiadiazol-2-ilo; ©

—XR! es C(CH;),0H;

RZes
A1\\ 2 S
| 18
/k,Tl)J\\ITI/R
R17 R18

en donde Al y AZson CH;
RY es hidrégeno;
R es hidrégeno; y
R" e hidrégeno o un arpo que se selecciona dz metila, etilo,
propila, i-prapila, botilo, i-butile, t-butilo, pentilo, ciclopropila,
ciclobutile, ciclopentilo, ciclohexila, -CHa(ciclopropil), -
CHyCHoNMes, -CH(CH)CHOH, -C(CH ), CH,OH, -CHCH,OH, -
CH,CH,CH,OH, fenila, 4-metilfenilo, 4-clorofenilo, 4-
trifluorameiilfznilo, 4-flucrofenilo, 4-metoxifenilo, 3,4-
difluorofenilo, tien-2-ilv, -CHa(imidazol-2-il1), -CHz(imidazol-3-i1),

izoxazolil-3-ila, G-axo-1H-piridin-2-ilo, S-metilisoxzazol-3-ilo, 1-
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metilpirazol-4-ila, -CHy(1-metilpirazal-4-il), H-metoxipiridin-3-ilo,
5-fluoropiridin-2-ilo, pirimidin-2-ilo y 1H-pirazol-3-ilo;
Y, R3 es metilo.

En una clase adicional particular de compuzstos dz férmula (Ta) o (Th)

Oj 0
[N/ Ra [Nj\Ra
‘Y)*Yz 'Y)\\‘YZ
S

X N "ge

(Ia) (Ib)

o una sal farmacéuticamente aceptable dz los mismos;
mes 1;
Y esCHe Y2esN;
X ez un grupo enlazante que s selecciona de -S(0);CHy-, -S(0),CH(CH:)- y -
S(0)C(CHa)- y
R esun grupo que se selecciona de metilo, -CHCHLQH v fenilo; o
-XR! es C(CH;),0H;
R%es

| |
R7 R

en dondz Al'y A? se seleccionan de CH @ N ziempre que al menos uno de Alo

A’es CH;
R es hidrégeno;
R s hidrégeno; y
R" &5 un grupo qus sz selecciona de metils, etila, ciclopropilo, -
CH,CH;MMe,, -CH,CH,OH, fenilo, 4-fluorofenilo y 4-
metoxifenilo;

\A R? es metilo.

En una clase adicional particular de compuestos de f9rmula (Ia) o (Ib)

P



20

WO 2009/007750

(Ia)

67

o una sal farmacéuticamente aceptable de los mismos,

mes 1;
Y es CHe Y?es N

PCT/GE2008/050543

X ez un grupo enlazante que ze selecciona de -S(O)CHz-, -S(O)2CH(CH;)- y -

S(O),C(CH3)p-; y

R esun grupo que se selecciona de metila, -CHCHOI y fenilo; o

—XR! es C(CH;),0H;

R2es

en donde

Y, R es metilo.

9

... | \A S
_ N/U\ _R'™

Al y A% son CH;

R es hidrégeno;

R'® &s hidrégeno; y

RY ¢z un grupo que s2 selecciona de mstilo, atila, ciclopropila, -

CH,CH,;NMe,, -CHyCH,OH, fenilo, 4-fluorafenilo y 4-

metoxifenilo;

En una clase adicicnal particular de compmestos de fdrmula (Ja) o (Ib)

@
N R

RL

~

’ﬁ*\‘fz

N

(Ia)

~

RZ

1 Ny?

Y
w1
S

(A
X
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o una sal farmacéuticamente aceptable de los mismos;
mes1;

1ys 72 .

YesCHeY es N;

X &5 un gipo enlazante -S(0);C(CH3)5- y

R' =5 un gropo que se selecciona de matilo y fenilo; o

~XR! es -C(CH3),0H;

Res
1
l A\\Az )SJ\
/R19
7Ny
R7 R™

en donde Al y A% son CH;

RY es hidrégeno;

R®es hidrégeno; y

RY es un -CH,CH,OH;
\A R es metilo.

Otro aspecto de la invencidn proporciona un compuesto, o una combinacidn dz
compuzstos, que se selecciona de cualquiera de los Ejemplos o una sal farmacéuticamente
aceptable del mismo.

Otro aspecto de la invencidn proporciona un compuesto, o una combinacidn de
compuestos, que se selecciona de
3-ctil-1-[4-[4-((3S)-3-metilmorfalin-4-il])-6-(metilsul fonilmel) pirimidin-2-it)fznil Jticurea,
3-Ciclopropil-1-[4-[4-[(35)-3-metilmorfalin-4-il]-6-(metilsulfonilmetil) pirimidin-2-
il]fenil]tiourea,
3-(d-fluorofenil)-1-[4-[4-[(3S)-3-metilmorfolin-4-il]-6-(metilsulfonilmetil) pirimidin-2-
il]fenil]tiourea,
1-[4-[4-[(3S)-3-nmzlilmorfolin-4-il]-6-(metilsulfonilmeil)pirimidin-2-il] fenil] -3-fenil -
tiourea,
3-(4-metoxifenil)-1-[4-[4-[(3S)-3-meiilmorfolin-4-i1]-6-(meiilsul fonilmetil)pirimidin-2-
il}feniljtiourea,
3-ciclopropil-1-[4-[4-[(3S)-3-metilmaorfolin-4-il]-5-(2-metilsulfonilpropan-2-il)pirimidin-
2-illfenil]tiourea,
3-mziil-1-[4-{4-[(3S)-3-meziilmorfolin-4-i1]-6G-(2-metilsul fonil propan-2-iD) pirimidin-2-

il}feniljtiourea,
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3-¢ciil-1-[4-[4-[(3S)-3-metilmorfolin-4-il]-6-(2-metil sul fonilpropan-2-ilpirimidin-2-
il]fenil]tiourea,
3-(2-hidroxiziil)-1-[4-[4-[(35)-3-metilmorfalin-4-i1]-6-2-metilsnlfonilpropan-2-
ihpirimidin-2-il]fenilJtiourea,
3-(2-dimetilaminoetil)-1-[4-[4-[(3S)-3-metilmorfolin-4-il]-6-(2-metilzulfonilpropan-2-
iDpirimidin-2-il}fenilJtiourea,
1-[4-[4-[2-(Bencenosulfonil)propan-2-il]-6-[(3S)-3-metilmorfolin-4-il]pirimidin-2-
il)fenil]-3-metiltiourea,
1-[4-[4-[2-(bencenosulfonil)propan-2-i1]-6-[(3S)-3-metilmarfolin-4-il] pirimidin-2-il]fenil -
3-ciclopropilticurea,
1-[4-[4-[2-(bencenosulfonil)propan-2-il]-G-[(3S)-3-matilmorfolin-4-il] pirimidin-2-il ] fenil ] -
3-etiltiourea,
1-[4-[4-[2-(bencenosulfonil)propan-2-i]-6-[(3S)-3-metilmorfolin-4-il]pirimidin-2-i1]fenil ] -
3-(2-hidroxietiDtiourea,
3-(2-hidroxietil)-1-[4-[4-[2-(3-hidroxipropilsulfonil)propan-2-il]-6-[(3S)-3-metilmarfolin-
4-il]pirimidin-2-il])fenilJticurea,
1-[4-[4-[2-(3-hidroxiprapilsulfonil)propan-2-i1]1-6-[(3S)-3-meiilmorfolin-4-il] pirimidin-2-
il)fenil]-3-metiltiourea,
3-ciclopropil-1-[4-[4-[2-(3-hidroxipropilsnlfonil)propan-2-il]-6-[(3S)-3-metilmorfolin-4-
il}pirimidin-2-il)fenil]tiourea,
3-etil-1-[4-[4-[2-(3-hidroxipropilsulfonil)propan-2-il]-6-[(3S)-3-metilmaorfolin-4-
il]pirimidin-2-il]fenil]tionrea,
3-(2-hidroxietil)-1-[4-[4-(2-hidroxipropan-2-il)-6-[(3S)-3-metilmaorfolin-4-i1]pirimidin-2-
il)fenil]tiourea,
1-[4-[4-(2-hidroxipropan-2-il)-6-[(3S)-3-mztilmorfolin-4-il] pirimidin-2-il]fenii] -3-
metiltiourea,
3-ciclopropil-1-[4-[4-(2-hidroxipropan-2-il)-6-[(3S)-3-metilmorfolin-4-ilJpirimidin-2-
illfenil]tiourea y
3-etil-1-[4-[4-(2-hidroxipropan-2-i1)-6-[(3S)-3-mztilmorfolin-4-il]pirimidin-2-
illfenil]tiourea
¢ wna sal farmacéuticamenie ac=plable del mismo.

La invencidn también proporciona pracesos para la preparacién de un compuasto

de [Srmula (I) o una sal fanmacénticamente aceptlable del mismo.
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Un compuesto de férmula (1), en donde X = -S(0); CROR’-, puede prepararse
. g . 1 -
miediante la oxidacién de un compuesto de la firmula (I), en donde X = SCR®R’-, por
ejemplo mzdiante la viilizacién dz Qxone® a izmperatura ambiente en un sistema dz

disolvente mezclados dz agua y etanol

0 o]
( Fmo, [ Feo,
N N
8 —_—
R~ /LN O U /J§N
o Mo || ,I\ )
F:"';,( SN R s ,g R
R® R
(U] (]

Un compuesto dz formmla (I), #n donde 13 = RIOCROR-, puede prepararse
mediante la rzaccidn de wn compuesto de fdnmula (I), en donde R'X = HOCR®R-, con un
compuesto de fdrmula (I1), en dende L' &5 un gmpo saliente (tal 2ome halo, tosila, mesilo

ete.) epcionalments en presencia de una basz adecuada (al como trictilamina y un

disolvente tal como ettahidrofurano o N, N-dimetilformamida.
[ FE E }m
Rl-t! Ri. .\\ — R
N
1} ,T!/ A o \]/ = o
(n HO 'NJLR‘ R"‘X J\
R® R’ R® R’
0} 0}

Un compuects de farmula (I), en donde R'Y = R'IR‘NCROR’-, puede preparars:
meadiante la reaccidn de un compuesto de fdrmuola (I), en donde R'X = HR*NCRSR’ -, CONn
un compuesto de formula (I1), en donde L' &sun grupo saliznte (tal cono hala, tasilo,
mesilo ete.) opcionalmente 2n presencia de una base adecuada tal come trietilamina y un
disolvente ral como tetrahidrofurans o N,N-dimztilformamida; o mediantz 1a reaccidn de
un compuesto da [drmula (), en donde 'Y = HR*NCRSR-, con on compuzsia Az formula

(IIT) en presencia de un agente reductor adzcvads tal coma NaCNEH,.

0 o]
R ) (Ra)m (F\'a
" (J (J
RB ‘\ — R A
o ] RN
R‘—/\/ ,, ,’l-, a o »."\ a
H R 7( NTUR? R .RGKFV N R
) () )

. - e OpT e pbp?
Un compuesto de formula (1), en donde X' = -S(O),CRR-, -SCROR-, -OCROR-, -
4 RN . ..
R'NCRR’-, -S()CROR’-, puede prepararse mediante la reaccion de un compuesto de

férmula (IV), en donde L' s un zrupo saliente (tal como hals, tosilo, mesilo etc.), con un
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compuesto de formula (V) opcicnalmznie en presencia de una bace adecuada tal como

trietilamina y un disalvente tal como tetrahidrofurano o N N-dimetilformamida.

o} 0
[N}(Ra)m | [ji}(ﬂ’)m

v R> -y —_— R N
AT I w I
L > ) . 2
V) KN R YUK 5]
R® R’ R® R’
(V) 0}

Un compuesto de fSrmwla (I), en donds X = -SCRPR’-, puede prepararce mediante
la reaccién de un compuesto de férmmla (IV), en dondz L' &5 un grupo saliente (tal com
halo, tosily, mesilo ec.), con tioursa n un dizolvantz adzenadi tal como etancl para
generar un compuzsto de firmula (VI) que a continuacidn se hace reaccionar con un
oy nlupuest' de fdrmuta (IT) en presencia de una base adzcuada tal como hidrdxido de sodio

y un disolvente tal como N, N-dimetilformamicda.

o. _O. o)
3, 3.
[ Fe, [ 4 ey U Fe,
SH ‘N’) “N’ ” ‘N.
pe. L e ¢ L o R L
H,N™ “NH Il N “ ‘N " N
I HN. .8, A, -
A HNR 2 ALNTR BT HT
AN e 7 6N\ 7
R® R NHR® R R® R
(v) vl )

Un compuesto de formula (I), en dende X = -R“‘NC(O)-, puisde preparvarse mediants
la reaccisn de un compuesto de férmula (VII) con wna amina de férnula R'R*NH
signiendo la activacidn adecuada del dcido carboxilics mediante métadas conocidos en la
bibliografia tales come el uso de un ageants de acoplamiznto tal comos HATU o la

conversidn en un cloruro de acilo.

(o] (o]
( Fe, ( e,
N N
8 8
HO." ‘N/J\F(2 H"N‘ﬂ N/’I\R2
O (v o

Un compuesto de férmula (I), en donde X = -S(0),CRER-, puede prepararse
mediantz la reaccidn secuencial de un compuesta de férmula (1), en donde X = -S(0)2CH,-
, con un compuesto de fSrmula (VI seguido por reaccidn con un compuesio Jde férmula
(IX), enn donde L' &5 un ampo salizntz (tal come halo, tosilo, mesilo etc.), en presencia de

mna baze adecuada tal coma hidrura de codio o erc-butdxido de potasio en un dizalvente

adecuado tal como tetrahidrofurano o N, N-dimetilformamida.
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3
R’ [N}(Ra)m [N}(R n
vy w b, = ek
7,1 0..0 I S ﬁ |
R—L I Tag? RN T2
R~ N R Rk N R
() R® R
" )
Un compuesto de fénmula (I), en donde R'X = HOCR®R'-, pued2 prepararse

O3

mediante la reaccidn de un compnesio de formula (X), con reactivos organametilicos
adecuadaz de férmula (XI) y férmula (XII) tal como el reactivo de Grignard en un

disolvente adecuads. Cuanda RS JIR son dif=rantzs 22 pocible utilizar téenicas conacidas

5
en la bibliograffa como la conversién de un compuests de farmmla (X) en una amida de
Weinreb y reaccién con nn reactivi organometilics dz farmula (XI) y luego reaccidn con
un reactive arganometalico de fsrmula (XII) 2n una etapa subsigniente.
°© 3,
A (e (oo
(X1 N N
R — A
: [ A B
R—M o~ 2 :
R NR? HOX’ NTOR?
(X1 5 R* R’
) )
10 Un compuests de férmula (I) puede prepararss a partir de un compuests de férmula

(XII), en donde L?ezun ampo saliente (ial como halo, silo, mesile, -SMe, -S(0):Me
ele.), con un reaciivo organomeialico adecuado (tal como el dcido bordnico RZB(OH)z oel
éster bardnico RZB(O);. eic.) en presencia de un catalizador dz metal adecuado (tal coma
paladio o cobre) en un disolvente adecnado al coma 1,4-dioxano. De forma alternativa en
15 donde R? ze conzcta al anillo de pirimiding a (ravés de un 4toma de nitrdgeno, oxigens o
azufre un compuesto Jdz fSrmula (I) puede prepararse a partir de un compuesta de formula
(XIII), en donde L?esun grupo saliznte (fal come halo, tosilo, mesilo, -SMe, -S(0);Me
efe.), mediante reaccidn com la amina, alechol & Giol requeridos en presencia de una base
adecuada tal comno cartwnato de podasio 2n un disolvente adecuado tal como N,N-

20  dimetilformamida.
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Se apreciard que un compuecto de [drmmla (XII) puede transformarse en otra
compuesto de férmula (XII) mediantz técnicas talez como oxidacidn, alquilacidn,
aminacién reductiva, ¢ie., enumaradas anf=riormente o conocidas en al bibliografia.

Un compuzsto de frmula (XIIT), en dende X' = -S(0),CRR’-, -SCRPR-, -
OCRSR’-, -R*NCRR-, -S(O)CRR-, pu =de prepararse mediante la reaccién Jde un
compuesto de férmula (XIV), en donde ez un grupo calient: (tal como halo, tosilo,
mesilo ete.), con un compuezio de fSnmnla (V) opcionalmente en presencia de una basz

adecnada tal como trietilamina y un disolvente tal como tetrahidrofurano o N,N-

dimetilformamida.
0
( Fen ( Fen
N N
RS - R
1 . 1 A,
L~ ’/L X ‘N’J\L-

O "y 2 1.5
V) s7< 7 NT L R 67(7
R® R
(Xv) (X
Un compuesto de formula (XIII), en donde X = -SCROR’- , puade prepararse
mediantz 1a reaccidn de un compuesto de [Srmula (XIV), en donde L' es un gropo saliente
(tal commo halo, osilo, mesilo etc.), con Gourea en un disolvente adecuada tal como etanal
para generar un compuesto de farmula (XV) que a continuacidn se hace reaccionar con un

compuesto de férmula (II) en presencia de una base adecnada tal como hidréxzido de codia

y un disolvente tal como N, N-dimetilformamida.

[O}(Ra)m F }(Ra R-L' fODﬂRa

SH N -~
t e L — e
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(XIv) (xXv) (Xl

Un compuesto dz férmula (XIH), en dende X = = -R*NC(0)-, puede prepararse
mediante la reaccién de un compuesto de férmula (XVI) con una amina de fSrmula
R'RNH signiendo la activacidn adecuada del acido carboxilico mediante métadas
conocidos en la biblingrafia tales como €l nso dz un agente de acoplamiento tal com

HATU o la conversién en un clorura de acilo.
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Un compuesto de formula (XIH), en donde X = -S(0),CROR-, [rueds prepararse
medianie la reaccidn zecuencial de un compuesio de fsrmmla (XII), en donde X = -
S()2CHs-, con un COlﬂpUcSlu de férmula (VIIT) szguido por reaceiin con un compuesto
de férmula (IX), en donde Yezun arupo caliznie (tal coma hala, tacila, mesils ete.), en
presencia de una base adzcuada tal como hidmire de codio o terc-butdxida de potasio enun

disolvente adecuado fal como tetrahidrofurano o N,N-dimetilformamida.
o)
RE-L' [ } R [ }
v N
HkrkN —_— 5
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Un compuesto de fdrmula (XIII), en dondz R'Y = HOCR®R'-, pueds prepararse
mediante 1a reaccisn de vn compuesta de farmula (XVII), con reactivas organometalicos
adecuados dz férmula (XT) y formula (XII) tal como el reactive de Grignard en un
dicolvents adecnado. Cuanda RSy R can diferentes 25 pacible utilizar éenicas conocidas
en la hibliografia como la conversién de un compuesta de frmula (XVII) en una amida de
Weinrzb y raaccidn con un reactive organometilico de fdrmula (XI) y luego reaccidn con

un reactivo arganometilico de fdrmula (XII) 2n una etapa subciguiente.
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Un compuasto de férmula (IV) pueds prepararse a partir Jde un compuesta de
férmula (XIV), 2n donde L2 25 un grupe saliente (tal como halo, tosila, mesilo, -SMe, -
S(O)zMe )y L' esun zrupao caliente (tal como halo, tosilo, mesilo ete.), con un reactivo
organometdlico adecvado (tal coma el dcido bordénico R? B(OH); o el éster bordnico
[\2]3(01?[)2 ele.) en presencia de un catalizador dz metal adecuado (tal como paladio o
cobre) en un disolvente adecuado tal como 1,4-dioxano. De forna alternativa en donde R?
se conecta al anillo de pirimidina a través de v Sloma de nitrdgeno, oxigens o azufre un
compuesto de farmula (IV) pueds prepararse a partir de un compussto de formula (XIV),
en donde L? ez un gimpa saliente (tal como hale, tosilo, mesilo, -SMe, -S(0);Me éte.),
mediante reaccidén con la amina, alcohol o tiol requeridos en presencia de una base
adecuada tal como carbonato de polasio en un disalveniz adecnado tal coms N,N-

dimetilformamida.
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Un compuesto de f5rmula (X) pusds prepararse a partir de un cormpuesto de
férmula (XVII), en donde L2esun zrups saliznte (tal como halo, twsilo, mesilo, -SMe, -
S(0);Mz e2.) y R es un hidrégeno o grupo alguilo Cy_y, con un réactiva organometilico
adecuado (tal como el acido borénics RPBEOH): o el éster borénico R’B(OR); etc.) en
presencia de un catalizador de metal adecnads ((al como paladio 9 cobre) en un dicolvent2
adecuado tal como 1,4-dioxand. De forma alizmativa zn donde R? se conecta al anillo de
pirimidina a través de un dtomo de nitrdgeno, orizeno o azufre un compuesto de fdrmula
(X) puede prepararce a partir dz un compnests de farmmla (XVII), en donde L% s un Zrupo
saliente (tal como halo, tosile, mesilo, -SMz, -S(0Q), M= elc.), mediani reaccién con la
amina, alcohol o tiol requeridos 2n presencia de una base adzcnada tal coma carbonata de

potasio en un disolventiz adzcuade tal como N, N-dimetilformamida.

Y, [ }(R hn

N
. L R N
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Un compuesto de fmula (XVII) pueds prepararse a partir d2 un compuesto de
farmula (XIX), en donde L2 &5 un grape zaliznte (tal como halo, tosilo, mesila, -SMe, -
S(D):Me ete.), con un reactivo organometalicn adecuada (tal como el dcido bordnicao
RB(0OH); o el éster bordnico RZB(OR); ete.) 2n precencia Je un catalizador de metal
adecuado (tal coma paladio o cobre) en un disclvente adzcuado tal como 1,4-dioxanc. Dz
forma alternativa en donde B2 se conzcta al anillo de pirimiding a través dz un tome de
nitrégena, oxigens o azufre un compuesia de formula (XVII) puede prepararse a partir de
un compuesto de formula (XIX), en donde L2ecun gmpa saliente (tal comao halo, tasila,
mesilo, -SMe, -S(0),Me i), medianie reaccién con la amina, alcohol o tiol requeridos en
presencia de una base adecuada tal coms carbonato d2 potasio en un dicolvents adecuado

tal como N, N-dimetilformamida.
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Un compuesto de formula (XX) puede prepararse a partir de un compuesto de
formula (XXI), en donde L? e un zrupa saliente (tal como halo, tozila, mesilo, -SMe, -
S(0):Me ¢ic.), con un reactive organomeatilico adecnada (tal como &l dcido bordnico

RzB(C)I-I)z o el éster bordnico R‘B(OR)Z 21c.) en presencia de un catalizador de metal

(%23

adecuadso (tal conio paladio o cobrz) en un disolventz adecuado tal coma 1,4-dioxano. De
forma alternativa en donde R? s¢ conecta al anille de pirimidina a través de un dtomo de

TN

nitrégens, oxigens o azufre un compuzsto de frmula (XX) pusde prepararse a partir de un
compuesio de férmula (XXI), en donde L?esun ampy saliente (tal como halo, tacilo,

10 mesilo, -SMg, -S(O):Me elc.), mediante reaccidén con la amina, alcohol o tiol requeridas en
presencia de una base adecuada tal como carbonato de potasio en un disolvente adecvado

tal como N, N-dimetilformamida.
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Un compuesto de férmula (1), en dondz L' s un grupo saliente (tal coma hala,
15 tosilo, mesilo ete.), puade prepararse mediante la rsaccidn de un compuesto de firmula
(XXII) con un compuests de férmula CKXTID) opeionalmente 2n prasencia de una base

adecuada tal comeo tiztilamina en vn disolvente adecuade tal comao N, N-dimetilformamida.
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Se apreciard quz un compuzsio de férmula (XXII) pued:z cansfonmarse en otro
20  compuasto de formula (XII) medianiz (cnicas falss coma oxidacidn, alquilacién,
aminacidn reduciiva, 2c., enwmeradas anteriormsenis o conocidas 2n al bibliografia.

Un compuesto de [érmuola (IV), en dondz L' &sun giupo saliente (tal como halo,

tosila, me (c.), puede prepararse mediants la reaccidn de un compuesto de fdrmula
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(XXIV) con un compueste de formmla (O apcionalmente @n presencia de una base

adecuada tal como (rietilamina en un disolvents adecnada tal coma N, N-dimetilformamida.

o}
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(o) (XXIV) (V)

Un compuesto de férmula (X), en donde L'esun arupa saliente (tal como halo,

iosilo, mezilo e¢tc.) y R s un hidrizeno o a gmpo alquilo Cypy, puede prepararze mediante

w

la reaccién de un compnesta de férmula (XXV) con un compuesio de formmla (XXIII)
opcicnalmente en presencia dz vna bace adzcuada tal como frietilamina en wn disolvente

adecuado tal como N, N-dimetilformamida.
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10 Un compuesto de férmula (XVIID), 2n donds L' 22 un grupa salizntz (tal eomo halo,
tosilo, masilo ete.), puede prepararss mediante 1a reaccidn de un compuesto de fidrmula
(XXVI) con un compuesta de farmula (XX opcionalmente @n presencia de una base

adecuada tal como trietilamina en un disolvente ad=cvado tal como N, N-dimetilformamida.

o ‘ C }m
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135 Un compuests de férmula (XX), en dondz L 25 un grupo saliente (tal como halo,
tosilo, mesilo ete.) y L2esun zrupo salienie (tal como halo, tosila, mesila, -SMe, -S(0);Mes
¢te.), puede prepararse medianie la reaccidn de un compuasio dz formula (XXVII) ¢onun
compuesio de fdrmuola (XXI) opcionalmznte zn presencia de una base adecuada tal como

triziilamina en un disolvente adecuads tal coma N,N-dimetilformamida.
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Un compuesto de (Srmula (XIII), en donde L' &5 un 2impa saliente (tal como hala,
tosilo, mesilo ets.) y L2esun arupo saliznte (tal como halo, togilo, mesila, -SMe, -S(0).Me
etc.), puede prepararse mediante la reaccidn dz un compuzsio de férmula (.‘(.\’VIII) con un
compuzste dz férmula (XXTIT) opcionalments en preszncia dz una base adecuada tal como

trietitamina en un disolvenie adecuado tal como N,N-dimatilformamida.
o)
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Se apreciard que un compnesto de [Srmula (KII) puede transformarse en oira
compuesto de fdrmula (KIII) mediante t3cnicac talzz como oxidacidn, alquilacidn,
aminacisn reduciiva, etc., enumeradas anteriormants o conocidas en al bibliograffa.

Un compuesto de Famula (XIV), en dende L' s un gmpe saliente (tal como hala,
tosilo, mesilo eic.) y L2z un rapo saliente (tal come halo, wsilo, mesile, -SMe, -S(0):Me
etz.), puede prepararse medianiz 1a reaccidn de un compuzsto de férmula (KXXIX) con un
compuesto de fdrmula (KXXII) opeionalmente en prasencia de una bace adecuada tal como

trietilamina en un disolvenie adecwado tal como N, N-dimetilformamida,

o)
. [N}(Rs)m
o. Re I\ _— Y [Q‘N
ij-m)m m/ 2 L \"/ N 2
H HG R ., R R :
(X1 (XHIX) (Xiv)

Un compuesto de férmula (XVID), en dondz L' ecun 2npo zalicnie (tal como halo,
tasilo, mesilo eic.) y L?ezun grupo saliente (ial como halo, tosilo, masita, -SMe, -S(Q).Me
etc.) y R es un hidrégeno o a gropo algnilo C), puede prepararse mediante 1a reaccidn de
un compuesto de formula (XXX) con un compuzsio de [Srmula (XXIT) apcionalmente en
presencia de una base adecuada (al como irietilamina én wn disolvente adecvada tal coma

N,N-dimetilformamida.
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Un compuesto de formula (XIX), 2n donde L' &5 un zrupa salient: (tal 2oma hala,
tozila, mesila ete.) y L2esun zimpo saliente (tal coma hala, tosilo, mesilo, -SMe, -S(0):Me
efc.), puede prepararse mediante la reaccidn dz un compuesto de fdrmula (XXXI) con un
compuzsto de fmnta (XXTII) opcionalmente en presencia de una bace adecuada tal ¢omo

trietilamina en un disolvenie adecuada tal como N, N-dimetilformamida,
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(004) (XIX)

Un compuesto de farmula (XXI), én donde L' s un grupa saliente (tal comi halo,
tosilo, mesila etc.) y L2ecun ampo caliente ((al como hale, tozilo, mesilo, -SMe, -S(0):Me
etc.), puede prepararze mediante la rzaccidn de v compuesto de fSimula (XXXI) con un
compuesto de fdrmula (NXXIH) opcicnalments ¢n prasencia de una base adecuada tal comao

trictilamina en un disolvente adecuado tal come N, N-dimatilformamida.

[O}(R°)m
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Un compuests de farmula (1), 2n donde R'YX = FLNCH,-, puzde prepararse a partir

dz un compuesto dz fdmmula (XVIH) mediante vna reduccidn tal como hidrogenacidn con
gas hidrdzeno y un catalizador adzcuado tal come paladio cobre carbong en un disclvents

adecuado tal como etanol.
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Un compuesto dz fdrmula (I), en dondz R R'Y = HLNC(O)-, [uede prepararse a partir
de un compuesta de frmnla (XVIT) mediantz hidrélisis con, por ejempla, hidréxido de

zodio en un dizolvente adzcuado tal como una mazcla de agna etanol.
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Un compuesto de fsrmula (), en donde R'X = H,MCRR"-, puede prepararse a

partir de un compuesto de formola CXVIIT) madiante reaceién con reactivos
organometélicos (XT) y (XII).
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i compuesto de farmula (XII), en dond: R'Y = = H;NCH;-, puade prepararse a
partir de un compuesio de fdrmula (KIX) mediantz vna reduccidn tal como hidrogenacién
carbong én un

con 2as hidrdgeno y un catalizador adecuado tal como paladio sobre

disolvente adecuado tal como etanol.
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TIn compuesto de formola (XII), en donde !X = H,NC(0)-, puede prepararse a
partir de un compuesio dz férmula (XIX) mediante hidrélisis con, por gjemplo, hidrdxido
de sodio en un disolvente adecuado tal como una mzzcla de agua etanol.
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15 Un compuesto de fsrmula (XIID), en dondz R'X = H,MCR®R-, puede prepararse 2

partir dz un compuozsto de formula (XIX) mediantes reaccidn con reactivos organomatilicos

(XI) y (XID).
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Se apreciara que ¢l grupo R? puade introducirse en cualquier etapa inicialmente
como una amina carbaciclica o heterociclica (opcionalmente con &l nitrdgenc protegido,
incluyendo dichos ampos protectores, a modo no (axativo, nitrs, carbamata de fere-batoxi,
efc.) que puede transformarze en una elapa subsigaicnts en la sintesic (despuée de la
apropiada Jesproteccidn) en una tiourza mediants reaccién directa con un isotiocianato (o
dz otra forma grupe activado) o mediante aciivacién de la amina (tal como con tiofosgens
o 1,1’ -tiocarbonildiimidazol) y reaccidn subsiguiente con una amina apropiada, u otros
métodos de formacidn dz una tiourza conocidos en la bibliografia.

Se apreciard que alzunos Jd2 Los distintos susiituyzntes anulares en 1os compnestas
de la precente invencién pueden introducirse mediantz reacciones de sustitucidn aromaticas
canvencionales o generarse mediante modificaciones de grupas funcionales ante
inmediatameniz dezpués de loz procesos mencienados anteriormente y, como tales,
incluyen en el aspecto de pracesa de la invencidn. Por gjemplo, los compuestas de férmula
(I) pueden convertirse en otros compuzztos dz férmula (I) mediante reacciones de
sustitucidn aromaticas convencionales o mediante modificaciones de grupos funcionales
convencionales. Dichag reacciones y modificacioness incluyen, por gjemplo, la intraduccidn
de un sustituyente mediante wna reaccidén de susiimcidn aromdtica, reduccidn de
sustituyentes, alquilacidn de sustituyzntzs y oxidacién dz sustituyenies. Los reactivos y las
condiciones de reaccidn para estos procedimizntos son bien conocidos en la técnica
quitnica. Ejemplos particulares de reacciones de snstitucidn aromética incluyen la
introducciin de un grapo nitro ntilizande dcido nfiricn concentrads, la intraduceidn de un
grpa acilo utilizando, por jemplo, un halurs de acilo y 4cido de Lewis (tal como
triclorure de aluminio) bajo cendiciones 4z Friedel Crafts; la infroduccidn de un grupo
alquilo utilizands un halure d2 alquila y dcido dz Lewis (tal coma triclorre Jdz aluminio)
bajo condicionss dz Friedzl Crafts; y la introduccidn de un grupo haldzeno. Ejemplos
particulares de modificacionzs incluyen la reduccidn de un grupo nitrd a un grupo amino
medianie, por gjemplo, hidragenacidn catalitica ¢oin un catalizador de niquel & tratamienta
con hierro en presencia de dcido clorhidrico con calzntamients; la oxidacidn de alquiltio en

alquilsulfinilo o alquilsulfonilo.
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También se apreciard que en algunas d2 las reacciones mencionadas en la presente
puede ser necesario/dessable proteger los grupas censiblzs en los compuestos. Las
instancias en donde la proteccidn 65 necesaria o deseabls y los mitodos adecuados para la
proteceion zon conocidos por los expertos en la téenica. Pueden utilizarse grupos
protectores convencionales de acvardo con la practica estindar (por mds detalles ver T. W.
Green, Protective Groups in Qrganic Synthesis, John Wiley and Sons, 19491), De esta
manera, si los reactivos incluyen gimpaos tales como amino, carboxi o hidroxi, puede ser
deceable proteger el grupo en alzuna de las reacciones mencionadas en la presente.

Un gmpo protecior adzcnade para un grups aming o algquilaming es, por éemplo,
un grpo acilo, por ejemplo un grupe alcansila tal come acetilo, un grupo alcoxicarbonilo,
por gjzmplo un grups metoxicarbonilo, etoxicarbonilo o fere-butoxicarbonilo, un grapo
arilmetoxicarbonilo, por 2jempla benciloxicarbonilo, o un grupo aroils, por ejempla
benzoilo. Las condicionee de desprotzccidn para los grupos pratectores anteriores varfan
nzcesariamente con &l grupo protactor slegido. For 1o tanto, por ejemplo, un grupo acilo
coma un grups alcansila o alcoxicarbonilo o un grapo aroilo puede ser eliminada, por
ejemplo, mediants hidrélisis con una bas2 apropiada como un hidrdxido de metal alcalino,
por gjemplo hidréxido d= sodio o litio. De manera alizrnativa, un grupo acilo tal coma un
grupo t-butexicarbonilo puede eliminarse, por gjemplo, mediante iratamiento con un acido
adecuada tal come dcido clochidrico, sulfirico o fosfdrica o acido trifluorcacdiico y un
grupa arilmetoxicarbonilo tal como un grupo benciloxicarbonilo puede eliminarse, por
gjemplo, mediante hidrogenacidn sobre un catalizador tal come paladio sobre carbono, o
mediante tratamiznto con un dcido de Lawis, por gemplo tris(triflucroacetato) de born, Un
grupa protector alternativo adecuado para un grapo aming primaria es, por ejempla, un
grupo fialoilo que puede eliminarse mzdiante (ratamiento con una alquilamina, por gjemplo
dimetilamincpropilamina, o con hidrazina.

Un grupo protectar adzcuado para un gmpe hidroxi ez, por gjemplo, un grupo acila,
por gjemplo un grups alcanoilo tal come acetilo, un grupo aroilo, por gjempla banzoilo, o
un grupo arilmetilo, por gjemplo bencilo. Las condicionas de desproteccidn para 1og grpas
proteciores anteriorzs varian necesariaments con el gmpo protector elegido. Por 1o tanta,
par gjemplo, un grupa acilo come un alcanoilo o un gmpo arcilo puede ser eliminada, por
gjernplo, mediante hidrslisis con una base apropiada come un hidrdxido de metal alcalino,
por gjemplo hidrdzida de sodio o litio. De manera alternativa, un grupo arilmetilo tal como
un grupo bencilo puede eliminarse, por ejemplo, mediante hidrogenacién sabre un

catalizador tal como paladio sobre carbono.
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Un grupo protector adecuada para un gmpo carboxi es, por gjemplo, un grupo
esterificador, por ejemplo un grupo meiilo o etilo que pueds eliminarse, por gjemplo,
mediante hidrélizis con una base tal coma hidrdxzido de sodio, o por ejemplo un grupo fero-
butilo que puede eliminarse, por gjemplo, mediant2 tratamiento con un dcido, par gjemplo
un 4cido orgdnico tal como acide triflnoroacético, o por jempls un grupo bencilo que -
puede eliminarse, por ejemplo, madiante hidrogenacidn sabre un catalizadar tal como
paladio sobre carbono.

Loc gmipos protectores pusden eliminaics en cualquier etapa conveniznte de la
sintesis utilizando técnicas convencionales conacidas 2n la técnica.

Muchos dz= log intermedios descritns en la przcente son nuzvos y, por lo tanto, 3

proporcionan como una caracteristica adicional de la invencidn,

Ensayos biolégicos

Pueden ucarse 1as siguientes ensayos para madir los efectos dz los compuestos de 1a
presente invencidn como inhibidares de la mTOR quinasa, come inhibidores de la PI3
quinasa, como inhibidores in vitra de la activacidn de las vias de sefializacidn de 1a PI3
quinasa y coma inhibidores in vitra de la proliferacién de células de adenocarcinoma de

mama humanas MDA-MB-468.

(a)(i): Ensayo de mTOR quinasa i vitro

En este ensayo se utilizé 1a tecnologia AlphaScreen (Gray ef al., Analytical
Biochemistry, 2003, 313: 234-245) para dzterminar 1a capacidad dz los compuestos da
prueba de inhibir la fosforilacidn por parte de la mTOR recombinante.

Se expresd establemente un truncamiento C terminal de mTOR gue abarcaba los
reciduos aminodcidos 1362 a 2549 dz mTOR (Ma. de acczso EMEL L34075) como una
fusidn etiquetada con FLAG en células HEIZ203 como lo describen Vilella-Bach ¢f al.,
Journal of Biochemistry, 1909, 274, 4766-4272. La linza celular estable de mTOR (1362-
2549 ciiqueiada con FLAG de HEE293 52 mamuve a 37°C con €O al 5% hasia una
confluencia de 70-90% en madio de crecimiznto de Eagls modificads por Dulbecco
(DMEM; Invitrozen Limited, Paicley, Rzino Unida, Mo, de catdloago 41966-029) que
contenia suero de boving fetal inactivado con calor al 10% (FCS; Sigma, Poole, Daorset,
Pzino Unido, No. de catdlogo FO392), 1% L-glutamina (Gibeo, Na. Jde catalogo 25030-
024) v 2 mz/ml gensticina (sulfaio G418; Inviirogen Limited, Rzing Unido Na. de catalogo

10131-027). Luego de la expresion xn la linza celular de HEK293 de mamifera, 1a proteina
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expresada se purificd uiilizando la etiqueta del epitope FLAG utilizando ticnicas de
purificacién convencionales.

Los compuestos de prueba se prepararon como soluciones concentradas 10 mM en
DMSO y cz diluyeron en agua sezin fue nzcesario para proporcicnar un ranga de
concentraciones de encayo finales. Sz colocaron alicuotas (2 pl) dz cada dilucién de
compmesto en un pocille de una placa Greiner de polizstireno blanco de bajo valumen de
384 pocillas (Greiner Bio-one). Una mezcla de 20 pl de enzima Je mTOR purificada

combinante, sustrato de péptida biotinilado 1 pM (Bictin-Ahx-Lys-Lyec-Ala-Asn-Gln-
Val-Phe-Leu-Gly-Phe-Thr-Tyr-Val-Ala-Pro-Szr-Val-Leu-Glu-Ser-Val-Lys-Glu-NHz;
Bachem UK Lid), ATP (20 uM) y solucidn tampdn [que contenia Tris-HCI pH7,4 tampdn
(50 mM), EGTA (0,1 mM), albimina de suero bavine (0,5 mg/ml), DTT (1,25 mM) y
cloruro de manganeso (10 mM)] 5& agitsd a temperatura ambient2 durante 90 minutos,

Los pacillas testiga que produjeren una seial mdxima correspondiente a la
actividad enzimadtica maxima se crearon uiilizando DMSO al 5% en luzar de compuasta
prueba. Los pacillas testizo que produjeron una sefial minima correspondiente a la enzima
iotalments inhibida fueron creados mediante la adicidn de EDTA (83 mM) en lugar de
compuesta Jde prueba. Estas soluciones de ensayo ce incubaron durante 2 harac a
temiperatura ambiente.

Cada reaccicn se detuvo medianie la adicion dz 10 pl de una mezcla de EDTA (50
mM), albvimina de sners bovino (BSA; 0,5 mg/ml) y tampén de Tris-HC1 pH7,4 (50 mM)
que contenia Anticuzrps Monoclonal 1AS de p70 Sé Quinaza (T389) (Cell Signalling
Technology, No. Jde catdlogs 0206B) v perlas donantes de Estreptavidina AlphaScreen y
acepioras de Proicina A (200 ng; Perlin Elimer, No. de catilogo 67000028 y o760137R

rzspectivamants) y las placas de ensayo se dzjaron durante aprozimadamente 20 horas a
temperatura ambiente en la oscuridad. Las sefiales resultantes de la excitacidn de la luz
laser a 680 i se leyeron utilizando un instruments Paclkand Envision.

El péptido biotinilado fasforilado se forma in situ coma resuliado de la
fosforilacidn mediada por mTOR. El pépiida biotinilado fosforilada que esid asociado a las
perlas donantes de BEstreptavidina AlphaScrezn forma un complejo con €l Anticuerpo
Monoclonal 1AS de la p70 S6 Quinasa (T389) asociado a las perlas aceptoras de Protzina
A Alphascreen. Inmediataments Inzgo de la excitacidn dz 1a luz 1dser a 680 nm, el
complejo perla donants : perla aceptora produce una sefial que puede medisse, Por
consiguiente, la precencia de la actividad mTOR. quinaca resvlta en una sefial de ensayo. En

presencia de un inhibidor de 1a mTOR quinaca, la fuerza dz la sefial dizminuye.

N\
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La inhibicién de 1a enzima de mTOR para vin compuesto de prueba determinado o2

expresd como un valor de Clsg.

(a)(ii) Ensayo de mTOR quinasa in vitro (Fcho)

En este ensayo se utilizd la tecnologia AlphaScrzen (Gray ef ol., Analytical
Bixchemistry, 2003, 313: 234-245) para detzrminar la capacidad de los compuestos de
prueba de inhibir la fosforilacién por parte dz la mTOR recombinante.

Se express establemente un truncamiento C izrminal dz mTOR que abarcaba los
residuc: aminodcido: 1362 a 2549 de mTOR. Mo. dz acceso EMBL L34075) como una
fusidn etiquetada con FLAG en células HEF293 como lo describen Vilella-Bach et ol
Journal of Biochemistry, 1999, 374, 4266-4272. La linea celular estable de mTOR (1362-
2540) etiquetada con FLAG de HEE293 ¢z maniave a 37°C con €O al 5% hasta una
confluencia dz 70-90% =n medio de crecimiznto de Eagle madificado por Dulbecco
(DMEM; Invirragen Limited, Paicley, Reine Unido, No. de caidlago 41966-029) gque
contenda suera de boving fetal inactivada con calor al 109 (FCS; Sigma, Poole, Dorset,
Peing Unidi, Na. de catdloga FO392), 1% L-glutamina (Gibeo, No. dz catalogo 25030-
024) v 2 mg/ml geneiicina (sulfaio G413; Invitrogen Limitzd, Reino Unida No. de catilago
10131-027). Luego dz la expresidn én la linea celular de HEK293 de mamifero, la prioteina
expresada se purificé utilizando 1a etiqueta del epitopo FLAG ntilizands téenicas de
purificacidn convencionales.

Lo ¢

Z]
)

mpuestos de prucha ce prepararon como soluciones concentradas de 10 mM
en aguaDMSO v se dilnyeron en agua segin fuera nec2sario para proporcionar wna gama

e concentracicnes finales de encayo. Se colocaron acdsticamente utilizandss un Labeyts
Echo 550 alicuatas (120012 ) de cada dilucidn de compnesta en un pocills d2 una placa
Greinar de poliestirzno blanco de bajo volumen de 384 pocillas (Greiner Bio-one), Una
mezcla de 1230 pl de encima de mTOR purificada recombinante, sustrata de péptido
bictinilado 1 pM (Biotin-Ahx-Lys-Lys-Ala-Asn-Gin-Val-Phe-Leu-Gly-Phe-Thr-Tyr-Val-
Ala-Pra-Ser-Val-Leu-Gly-Ser-Val-Lys-Glu-NHy; Eachem UF. Led), ATP (20 uM) y
solucidn tampon [que contenia tampdn de Tris-HCL pH 7,4 (50 mM), EGTA (0,1 mM),
albvimina d= suera boving (0,5 mg/ml), DTT (1,25 mM) y clorore dz manganess (10 mM)]
ge incubd a termpzratura ambienie durantz 12090 minvios,

Los pocillos tectigo que produjeren una sefial mixzima correspondiente a la

actividad enzimdtica maxima se oreacon utilizands DMSO al 1005% en lugar Jde

compuesto de prueba. Loz pocillos tzstizo que produjeron una cefial minima
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correspondiente a la enzima totalmente inhibida fueron creados mediante la adicidn de
compuesio LY294002EDTA (100uME3 mM). Estas soluciones de ensayn se incubaraon
durante 2 horas a temperatura ambiente.

Cada reaccidn se detuvo mediante la adician de S10 1] de una mezcla de EDTA (50
miM), albdmina de suere bovino (BSA; 0,5 mz/ml) y tamipén de Tris-HC1 pH 7,4 (50 mM)
que contenia Anticuerpo Monaclonal 1AS de p70 S6 Quinasa (T359) (Cell Siznalling
Technology, Nao. de catdlogo 92068) v perlas donantes de Estreptavidina AlphaScreen y
aceptoras de Proteina A (200 ng; Perkin Elmier, No. d= catdlogo 67000028 y 6760137R
respectivamente) y las placas de ensayo se dejaron durante aproximadamante 20 horas a
temperaiura ambiente en la C'oLllllLlCld Las sefiales resultantes de 1a excitacidn J2 la luz
laser a 680 nm ce leyeron utilizands vn instrumento Paclzard Envision.

El péptido biatinilado fosforilada se forma in situ como resuliado de la
fosforilaciin mediada por mTOR. El péptido biotinilado fasforilada que estd asociado a las
perlas donantes dz Estreptavidina AlphaScrezn forma un complejo con el Anticuerpo
Moenaoclonal 1AS dz 1a p70 S6 Quinasa (T389) asociado a las perlas aceptoraz dz Protefna
A Alphascrezn. Inmnediatamznie luezgo dz la excitacidn de 1a luz 1izer a 630 nm, el
complejo perla donante : perla aceptora produce nna s2fial que punede medirse. Por
consiguiznte, la prazencia de la actividad mTOR. quinaca reculta 2n una zefial de ensayo. En
presencia de vn inhibidor de la mTOR quinasa, 1a fusrza de 1a sefial dizminaye.

La inhibicién de la enzima d2 mTOR para un compuszcico de prueba determinado 3@ expresd

comao un valor de Clsg.

(b)(i) Ensayo de enzima PISKE in vitro
En este ensayo se utilizé la tecnologia AlphaScreen (Gray ef al., Analytical

Biachemisiry, 2003, 313: 234-245) para determinar la capacidad de 1oz compuestoc dz2
prueba de inhibir 1a fosforilacién por parte de las znzimas PI3IC Tipo I del lipido PI4,5)P2.
Se aislaron fragmenios de ADN quz codificaban subunidades cataliticas y
reguladores de PISK a partir Je bibliotecas de ADNe utilizando técnicas de biologia
molecular y clonacién por PCR convencionales. Los fragrentos de ADN szlzccionados se
usaron para generar vectores de expresién d= baculovirus. En particular, sz subcloné ADN
total de cada una de las isoformas p110 de PISK humana Tipo I pl10a, pl10f y p1103
(Nas. de acceso Jde EMBL HSU79143, S67234, Y10033 para pl10a, pl100 y p1104,
respactivamente) en un vector pDEST10 (Invitragen Limitzd, Fountain Drive, Paisley,

Rzino Unido). El vectaor ¢s una versidn de Fastbacl adaptada con Gateway que contiena
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una etiqueta diz epitopo 6-His. Tarabién ce “ubd- maron Wia forma truncada de 1a isoforma
p110y de 1a PI2K humana Tipo Ib correspondiente a 195 residuas da 144-1102 (Na. de

acceso EMEL X8336A) y 1a subunidad reguladara p&Sa humana (No. de acceso EMBL
HSP12KIN) en el vector pFasiBacl que contiene una etiqueta de epitopa 6-His. Los
constructos dz pl110 de Tipo Ia se co-expresaron con la subunidad regnladiora p35¢. Luego
de la expresién en el cictzma de baculovirus utilizands técnicas convencionales de
expresidn con baculovirug, las proteinas sxprecadas se purificaron utilizanda Ia etiquata de
epitopos His mediante técnicas dz purificacidn convencionalzs.

Se aigléd ADN correspondiente a los aminodcidas 263 a 330 para €l dominio PH dz2
receptor gr:neral humano para fosfeinositidas (Grp 1) a partir dz una biblioteca de ADMc
utilizando técnicas de biologia molecular y clonacidn por PCR convencionales. El
fragmento d= ADN resuliante 22 subclond en un vecior dz expresidn de L. coli pGEX 4Tl

que contenia una etiquata de epitopo GST (Amersham Pharmacia Biotech, Rainham,

Essex, Reino Unido) como describe Gray er al., Analytical Biochemictry, 2003, 313: 234-
245). El dominio PH de Grpl etiquetads con GST se expresd y purificsd uilizando téenicas
convencionales.

Los compuestos de prueba se prepararon comeo soluciones concentradas 10 mM en
DMSOQ y se diluyeren en agna segiin fus necesario para proporcionar vn rango dz
concentraciones de enzayo finales. Se calocaron alicnotas (2 pl) de cada dilucidn da
compuesto en un pocillo de una placa Greiner d2 poliestiveno blanca de bajo volumen de
384 pocillos (Greiner Bio-one, Biunzl Way, Stonchouse, Gloucestershire, Reine Unide,
No. de catdlogo 754075). Se agitd una mezcla de cada 2nzima PISIT purificada
recombinante (15 ng), sustrato de DiCS-PI(4,5)F2 (40 pM; Cell Signals Inc., Kinnear
Road, Calumbus, EELT, No. de catalogo 901), adenosina trifoefaio (ATP; 4 uM) y una
solucidn tampdn [que contenia tampén de Tris-HCl pH7,6 (40 mM, 10 pl), 3-[(3-
colamidapropil)dimetilamonio]-1-propanssulfonato (CHAFPS; 0,04%), ditiowreital (DTT; 2
mM) y clomre de magnesio (10 mM)] a iemparatura ambiente durante 20 minutos.

Se crearon 1os pocill-:m testigo que produjeron una minima sziial correzpondiente a
la mixima actividad enzimdatica utilizando 5% DMSO en lugar de compuesta de pmeba. S

crearon los pocillos testign que predujeron una sefial maxima correspondiznte a la enzima
totalmente inhibida mediante la adicién dz wortmanina (6 pM; Calbiachem / Merck
Eioscience, Padge Road, Beeston, Noiiingham, Feing Unideo, Mao. de catdlogo 651675) en
lugar de compuesto prugba. Estas coluciones de ensayo también sz agitaron durante 20

minutos a temperatura ambiente.
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Cada una de las reaccionss ze dztuvo madiants la adicién de 10 pul de una mezcla de
EDTA (100 mM), albumina de suers bovina (BSA, 0,045 %) y tampon de Tris-HCl pH 7,0
(40 mM).

Se agregaron DICE-FI(3,4,5)F3 biotinilado (50 nM; Cell Signals Inc., No. de
catilogo 107), proteina PH GST-Grpl recombinante purificada (2,5 nM) y perlas donantes
y aceptoras Anti-GST AlphaScrzzn (100 ng; Packard Bioscience Limited, Station Road,
Pangbourne, Berlshire, Reino Unido, No. dz catdloga 6760003M) y las placas de ensayo
se dejaron durante aproximadamentz 5 a 20 horas a temperatura ambiente zn la oscuridad.
Las sefiales resultantes quz surgicron de la excitacién de la luz 1dser a 630 nm se leyeron
utilizando un instrumento Packard AlphaQuast.

Se formd PI(3,4,5)P3 in siiv come resultado de la fosforilacidn mediada por la
P13F de PI(4,5)P2. La proteina dzl dominio PH GST-Grpl que e acocia con laz perlas
donantzs Anti-GST AlphaScreen forma un complejo con el PI(3,4,5)P3 biotinilads que ze
asccia con lac perlas aceptoras Jdz zotreptavidina Alphascreen. El PI(3,4,5)P3 producida
enzimdiicamente compite con €l PI(3,4,5)P3 biotinilado para univse a la proteina Jdel
dominio PH. Inmediatamente luego de la 2xcitacidn de la Inz lser a 630 nim, €l complejo
perla donante : perla aceptora produce una sefial que pueds medirse. Por 1o tanta, la
actividad de la enzima PI3K para formar ¢l PI(3,4,5)P3 y la postericr competzncia con el
PI(3,4,5)P3 biotinilado resulia en una sefial reducida. La fuerza de 1a sefial se recupera en
presencia de un inhikidor de la enzima PI3K.

La inhibicidn de la enzima PI3K para un determinado compuests de prueba se

exprasd como un valor de Clsg.

(b)(ii) Ensayo de enzima PI3K in vitro (Bcho)

En este ensaya se utilizd la iccnologia AlphaScrean (Gray <t al., Analytical
Biochemistry, 2003, 313: 234-245) para determinar [a capacidad dz los compuestas de
prueba de inhibir la fosfouilacidn por parte de las enzimas PISKE Tipe T del lipide PI(4,5)P2.

Se aizlaron fragmenios de ADN que codificaban subunidades cataliticas y
reguladores de PISK a pariir d2 bibliotzcas de ADMc utilizands iécnicas Jde bialogia
molecular y clonacidn por PCR convencionales. Los fragmentos de ADN seleccionadis se
usaron para generar vectorss de exprasién de baculovirus. En particular, s2 subcland ADM
total de cada una de las isoformas p110 de PISIZ humana Tipo I pl10a, pl10G y p110y
(Nos. de acceso de EMEL HSU79143, S67334, Y10035 para pl 10w, pl10f y pl10y,

respectivamente) en ui vecior pDEST10 (Invitrogen Limitzd, Fauntain Drive, Paisley,
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Reino Unido). El vactor =2 una versidn dz Fastbacl adaptada con Gateway que contizne
una etiquata dz epitopo 6-Hiz. También z2 subclonaron una forma truncada de la izoforma
p110¢ de la PI3K humana Tipo Ib carrespondients a los residuos de 144-1102 (No. de
acceso EMBL N8336A) y la subunidad reguladora p25a humana (Ne. de acceso EMEL
HSP13KIN) en el vector pFastBacl quz coniiene una ctiquzta de epitopo 6-Hiz. Los

constructos dz pl10 de Tipa Ia se eo-expresaron con la subunidad reguladara p35e. Luego
de la expresién en 2 sistema Jz baculavirs utilizando técnicas convencionales de
expresidn con baculovims, las proteinas sz presadas se pl.u‘ificah:m utilizando 1a etiqueta da
epitopo His mediante técnicas de purificacién convencionales.

Se aislé ADN correspondienie a 1o aminodcidos 263 a 330 para ¢l dominio PH de
receptor general humane para fosfoinesiiidas (Gip 1) a partir de una biblioteca de ADNe
utilizando técnicas de biolagia molecular y clonacidn por PCR convencionales. El
fragmento de ADN rzsuliantz e cubclond 2n un vector de expresion de E. coli pGEX 4T1
que contenia una etiqueta dz epitopo GST (Amersham Pharmacia Biotech, Rainham,

Eszex, Reino Unido) como describe Gray of al., Analytical Biochemistry, 2003, 313: 234-

245). El dominio FH de Grpl etiquetads con GST 32 expresd y purificd utilizandss técnicas
convencionales.

Lo compuestos dz prueba s prepararon come soluciones concentradas 10 mM en
DMSO y ze diluyeron en DIMSO a agua segin fue necesario para proporcionar un rango de
concentraciones de ensayo finales. Se dispensaron actsticaments con un Labeyte Beha 550
alicuotas (120n12 pl) de cada dilucién de compuesto en un pocillo de wna placa Greiner de
poliestireno blanca de bajo volumen de 384 pocillos (Greiner Bic-onz, Brunel Way,
Stonehouse, Gloucestershire, Feino Unido, Mo, de catalogo 784075). Se agitd una mezcla
de cada enzima PISK purificada recombinantz (15 ng), susirato dz DiC3S-FI(4,5)P2 (40
UM Cell Signals Inc., Finnear Road, Columbus, EEUU, No, dz catdloagn 901), adenosina
trifsfato (ATP; 4 pM) y una solucidn tampén [gne contenia tampan de Tris-HC1 pH7,6
(40 mM, 10 pl), 3-[(3-colamidopropil)dimatitamonia]- [ -propanesuifonata (CHAPS;
0,047%), ditiotreitol (DTT; 2 M) y clorure de magnecio (10 mM)] a temperatura ambiente
durante 20 minutos.

Se crearon los pacillos testigo que produjeron una minima sefial corespandiente a
la mixima actividad enzimadtica wiilizando 1005% DMSO en lugar de compuesio de
pruzba. Se erearon los pocillos testizo que produjercn una cefial méxima correspondiznte a
la enzima toialmente inhibida mediante la adicidn de wortmanina (6 pM; Calbiochem /

Merck Biosciznce, Padge Road, Beeston, Noitingham, Reino Unide, Nao. de catdlogo
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681675) en Inzar de compuests pmeba. Estas saluciones de ensayo también se agitaron
durante 20 minutos a temperatura ambiente.

Cada una de las reacciones se detnvo medianiz la adicién de 10 pl de una mezcla de
EDTA (100 mM), albtimina dz suzro bovino (BSA, 0,045 %) y tampén de Triz-HC pH 7,6
(40 mM).

Se agregaron DiCS-PI(3,4,5)P3 biotinilada (50 nM; Cell Signals Inc., No. de
catdlogo 107), proteina PH GST-Grpl recombinants purificada (2,5 nM) y perlas donantes
y aceptoras Anii-GST AlphaScreen (100 ng; Pacl:ard Biosciznce Limited, Staiion Road,
Pangbonine, Berkshire, Raino Unide, No. de catdlozo 6760603M) vy 1as placas de2 ensayo
se dejaron durante aproximadamenic S @ 20 horas a temperatura ambients en la oseuridad.
Lag sefiales recultantes que surgieron de la excitacion de la luz 1dser a 680 nm se leyeron
utilizando un instrymentos Packard AlphaQuest.

Se formé PI(3,4,5)P3 in situ como resuliado de 1a fosforilacidn mediada por la
P12 de PI(4,5)P2. La proteina del dominio PH GST-Grpl qus se asocia can 1as perlas
donantes Anti-GST AlphaScrzzn forma vn complejo con &l PI(3,4,5)F3 biotinilado que ce
azocia con laz perlas aceptoras de estreptavidina Alphascrezn. E1 PI(3,4,5)P3 producido
enzimdticamenie compite con el PI(3,4,5)P3 biotinilado para unirse a la proteina del
dominio PH. Inmediatamente luega de 1a excitacidn de la luz ldszr a 680 nm, el complejo
perla donante : perla aceptora produce una sefial que puede medirse. Por 1o tanta, 1a
actividad de la enzima PI3K para formar 2l PI(3,4,5)F3 v la pasterior competencia con el
PI(3,4,5)P3 biotinilado reculta en una szfial reducida. La fuerza de la sefial se recupera én
presencia de un inhibidor de la enzima PI3K.

La inhibicién dz la enzima PI3K para un dzterminado compuesto de proeba se

2z

expressd como un valor de Cls.

©) Ensayo de fosfo-Ser473 Akt in vitio

Este ensayo Jetermina la capacidad dz 1os compuzstos 42 prusba Je inhibir la
fosforilacisn de la Serina 473 en Al czgin evaluacion con la tecnologia Acumen Explorer
(Acumen Biosciences Limited), un leciar de placas que puede usarse para cuantificar
rdpidamente las caractzristicac de las imdgenss genzradas por 2scaneo con liser.

Se mantvo de manera mtinaria nna linca celular de adenocarcinoma de mama
humane MDA-ME-463 (LGC Fromochaim, Teddington, Middlesex, Reing Unido, M. de
catilogo HTB-132) a 37°C con COy al 5% hasta una confluencia de 70-90% en DMEM

que contenfa FCS inactivado con calor al 10% y L-glutamina al 1%.
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Para ecte ensayo se despegaron las cflulac del matraz de cultivo 'Accutase’
(Innovative Cell Technologies Inc., San Diezo, CA, EEUU; Mo. Jz catilogo AT104)
utilizanda métodos de cultiva tisular convencionales y se resuspendieron en medio para
proporcionar 1,7x10° células par ml. S2 eembraron alicuatas (90 pl) en cada una da los 60
pocillos internos de una placa dz 96 pocillos nzgra Packard 96 (PerkinElmer, Boston, MA,
EEUTT; No. de catdlogo 6005132) para proporcionar una densidad de ~135000 células por
pocillo. Las alicuotas (90 pl) dal medic de cultive se colacaron en los pocillas externos
para evitar efectos borde. Las célnlas sz incubaron duranie toda la noche a 37°C con 5%
CO; para permitir su adhesién.

En el dia 2 1as <lulac se trataron con compuesios de prueba y 2¢ incubaron durante
2 horas a 37°C con 5% CO,. Los compuestos de prueba se prepararon como soluciones
concentradas 10 mM en DMSO y se diloyzron en series segin fue necezario con medio de
crecimiento para proporcionar un rango de concentracionzs 10 veces mayor que las
concentraciones de prucba finales requeridas. Las alfcuotas (10 pl) de cada dilucidn dz
compuzsto se colocaron en un pocillo (por iriplicado) para proporcionar las
concentraciones finales raqueridas. A modo de testigo de raspuesta minima, cada placa
contuvo pocillos con una concentracidn final dz 100 pM LY 294002 (Calbiochem, Bezston,
Reino Unido, No. de catdlogo 440202). A modo d= (zotigo dz respuesta mdxima, 10s
pocillos contuvieron DMSO al 1% en lugar de compnasto de prueba. Luego de la
incubacion, ¢l contenido de las placas s fijd mediantz ratamients ¢on una solucidn acuosa
de formaldzhido al 1,6% (Sigma, Poole, Darsei, Feing Unido, No. de catilogo F1635) a
temperatura ambiente durante 1 hora,

Tadas las etapas subsiguizntes de aspiracidn y lavado se llevaron a cabo utilizando
un lavadora de placas de 96 pocillos Tecan (velocidad de aspiracidn 10 mm/ceg). La
solucidn de fijacién se rativd y el contznido de las placas se lavid con salucidn salina
tamponada con fosfato (PBS; 50 pul; Gibco, No. de catdlogo 10010015). El contenida de las
placas se tratd durante 10 minuios a tzmperatura ambiente con una alicuota (50 ) de una
solucidn tampdn de permeabilizacién czlular que consictia en mezcla de PBS y Tween-20
al 0,5%. La solucisn tampén de "permeabilizacion’ se retird y 108 sitios d2 unidén no
especifica sz bloquzaron mediante (ratamienio durante 1 hora a termperatura ambiente de
una alicuota (50 pl) de vna solucidn tampon de bloques que consistia en leche descremada
deshidratada al 5% ['Marvel' (imarca regisirada); Premier Beverages, Stafford, Reino
Unide] en una mezcla de PES y Tween-20 al 0,05%. La solucidn tampdn de blogued’ se

retird y las células s2 incubaron Jurante 1 hora a temperatura ambizntz con solucidn de
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anticuerpo anti fosfo-Aki (Serd73) de conejo (50 1 por pocille; Cell Signalling, Hitchin,
Heris, Reing Unido., No. dz catdlago 9277) que se habia diluido 1:500 en tampdén de
‘bloqueo'’. Las células ze lavaron tres veces en una mezcla de FES y Tween-20 al 0,05%.

Posteriorments 1as células ce incubaron durants 1 hora a tamperatura ambiente con 1gG

Invitrogen Limiied, Paisley, Reina Unido, Mo, dz catdlago A11008S) que s& habia diluido
1:500 en tampdn de ‘bloqueo’. Laz células ce lavaron 3 veces con una mezcla de PRS y
Tween-20 al 0,05%. Se agregd vna alicuota de PES (50 pl) a cada pacillo y 1az placas ze
sellaron con selladores para placas de color negro y la cefial de la flucrescencia se detectd y
analizé.

Se analizaron 1oz datos de recpuesta de 1as dosis a la fluorescencia obtenidos para
cada compuesto y se expresd ¢l grade dz inhibicidn de la Serina 473 en Akt ¢oma un
valor de Clsy.
roliferacién de adenocarcinoma de mama hnmane MDA-MB-468 in

Ensayo de

(d)

vitro

Este ensayo determina la capacidad dz los compnestas de prueba de inhibir la
proliferacién celular s2gin se valué utilizando la tecnologia Cellomics Arrayscan. Se
mantuvo rutinariamente una linea celular de adznocarcinoma de mama humano MDA-MB-
463 (LGC Promochem, No. de catdlogo HTE-132) comnea se describa en el ensayo
biclégica (b) precedente.

Para el ensays de proliferacidn e decprezndieron las células dz1 matraz de cultivo
utilizando Accutase y ce sambraron én 1os 60 pocillos interiares Jde una placa negra de 96
pocillas Packard 2 una densidad de 5000 células poi pocillo en 100 pl de medio de
crecimiento completo. Los pocillos exteriores contznfan 100 pl de FBS estéril. Las células
se incubaron durante toda la noche a 37°C con 5% CO; para permitir su adhasidn.

En ¢l dia 2 1as células s trataron con compuestos de prueba y se incubaron durants
48 horas a 37°C con 5% CO4. Los compuszstoc de prucha se prepararan coma saluciones
concentradas 10 mM en DMSQ y ce diluyeron serialmente cegiin fuera necesario con
medio de crecimiento para proporcionar una gama da concentraciones de prueba. Se
colocaron alicuntas (S0 pl) de cada dilucidn de compuests en un pocillo y las células se
incubaron durante 2 dias a 37°C con 5% CO,. Cada placa contenia pocillos testigo sin

compuesto de prueba.
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En el dia 4 e agrezd reactivo de marcaje BrdU (Sizma, No. de cataloga BO2235) a
nna dilucién final de 1:1000 y laz c#lulac ce incubaron durante 2 horas a 37°C. El medio se
retird y las células de cada pocillo se fijaron mediants tratamiento con 100 pl de una
mezcla de etanol y dcido acéiico glacial (90% ztanol, 3% dcido acético glacial y 5% agua)
durante 30 minwias a tzmperatura ambiente. Las células de cada pocillo se lavaron dos
veces con PBS (100 pl). Se agregsd dcide clorhidrics acuoso (2M, 100 pl) a cada pocillo.
Después de 20 mimtos a lemperatura ambiznte, las células se lavaron dos veces con PBS.
Se agregd perdxide de hididgzno (39, 50 pl; Sigma, Mo, de catalogo H1009) a cada
pacillo. Después de 10 minutos a temperatura ambiznte, los pocillos ce lavaran
nuevamente con PBS.

La incorparacisn de BrdU se detectd mediante incubacidn durante 1 hora a
temperatura ambiente con anticuerpo anti-BrdU de ratén(50 pl; Caltag, Burlingame, CA,
EEUTT; N, d= catdlogo MDS5200) que sz diluyd 1:40 en PES que contenia 1% BSA 'y
0,059 Tween-20. El anticuerpa cin vair 2 retir con dos lavados dz PES. Para la
visualizacidn del BrdU incorporado se trataron las células durante 1 hora a temperatura
ambicnte con PES (50 ul) y 0,05% tampon Tween-20 que contznia una dilucidn 1:1000 de
Ig3 anti-ratsn de cabra stiguztado con Alexa Fluor 438, Para la visualizacidn del micleo
celular se agregd una dilncidn 1:1000 de tincidn de Hoechst Molzcular Praobes, No. de
catilogn H3570). Cada wna de las placas 52 lavé con PES. Fosteriormente se agregd PBS
(100 pl) a cada posillo y las placas ce analizaron utilizanda la tecnologia Cellomics
Arrayscan para evaluar el nimers total de c2lulas y de células BrdU pacitivas.

Se analizaron los dato: d2 recpuzcta a la docis de fluorescencia obtenidos con cada
compuests y se expresd el grado de inhibicidn del crecimiento celular Je MDA-ME-468
como un valor de Clsg,.

Si bien laz propicdadss farmacolégicas de los compuestos de frnmla (I) varian,
coma 5é esperaba, con 2l cambio estructural, en ganeral se aree que la actividad que posesn
165 compuestos de férmula (I) puzde demosirarze én lac siguientes concentraciones o dogis
en uno o més de las pruebas (a) a (d) precedentzs:-

Prueba (a)(i): Clsp varsus mTOLL quinasa a menas de 10 pM, en particular 0,001 -

0,5 pM para mnchos compuestas; se midid 1a Cls para 21 gjemplo
1b y los valores fueron de 0,55uM.

Prucba (b)(1): Cls vercus PI3I humana Tipo Ib pl 10y a menos de 10 pM, en

particular 0,001 - 0,5 pM para muchos compuestos; y Clsg versus
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PI3K humana Tipo Ia p110a a meznos dz 10 uM, en particular 0,001
- 0,5 pM para muchos compuestos,
para el ejemple 1b, la Clsp se midid 2n tres ocasiones y 1as valores
fueron de 39,75, 11,74 y 3,20uM
Prucba (¢):  Clso versus Serina 473 en Aki a menoe de 10 pM, en particular 0,1 -
20 pM para muchos compuestos; para ¢l ejempla 1b, la Clg ce
midié zn dos ocasionzs y 1os valores fueron d2 1,93 y 1,740M;
Prueba (d):  Clsp a menos de 20 pM;
Loz ciguientes ejemnplos se evaluaron en ¢l ensayo de prueba

enzimdtico (a)(ii):

Ej, No, |Prucba (a)(ii)| Ej, No, |Pruecba (a)(ii)| Ej, No, |Prueba (a)(ii)
Clso (MM) Clso (UM) Clso (1M)
la 0,0177 2c 0,000828 4b 0,154
1 0,0197 2d 0,305 4 0,161
14 0,0215 3 0,011 4c 0,0585
1b 0,0816 3a 0,00717 5 0,0079
Ic 0,0633 3b 0,0124 Sa 0,0357
2 0,00477 3c 0,00308 5b 0,0354
2a 0,0051 4a 0,0155 3¢ 0,0374
2b 0,0068

Los compuestos de la presenie invencidn son ventajosaos, ya que possen actividad
farmacolégica. En particular, los compuestas de 1a presente invencidn modulan (en
particular, inhiben) 1a mTOR. quinaca y/o las encimas fosfatidilinasitol-3-quinaza (PI3K),
tales 1az enzimas PISK Clase Ta (por gjemiplo PI3Ialfa, PI3EKbeta y PI3Kdelia) y 13 enzima
PI3K Claze Ib (PI3F gamma). Mds particularmante, 1os compuestos de la presente
invencién madulan (en particular, inhiben) la mTOR quinasa. Mds particularmente, 1os
compuesios de la presenie invencidn modulan (en particular, inhiben) una o mis enzimas
PI3E. Laz propiedades inhibitorias dz log campuesios de fdrmula () pueden demastrarze
utilizanda las procedimientos de pmaba ectablzcidos en esta seccidn y en la seccidn
experimental. Por 1o tanto, los compuzstos de férmula () pueden ntilizarse en €l

tratammiento (terapdutico o profiléctics) de afeccionzs/enfermedades en animales humanos y
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no humanos que son mediadas por la mTOR. quinasa y/o una o mds enzimas PI3K, y 2n
particular mediadas por la mTOR quinasa.
La invencién también proporciona una composicisn farmacéutica que comprende

un compuesto de férmnla (I), o vna sal farmacéuticamenie aceptable del mizmo, tal corme

se define en la presents =n asociacidn con un portador o diluyenie farmacénticaments
aceptable.

Laz composiciones de la invencidn puzdzn precentaise en formas adecuadas para
uso oral (por ejemple, coms comprimidos, grageas, cdpsulaz duras o blandaz, suspensiones
acuosas u oleosas, emulziones, grinulos o polvas dispersables, jarabes o elixires), para uso
thpica (por gjemplo, como crémas, ungiizntos, geles o coluciones o suspensionss acunzas u

oleasas), para administraciin mediante inhalacidn (por ejemplo, coma un polvo dividido

cormo un polvo dividido finamenie) o para administracién parenteral (por gjempla, coma
una solucidn olaosa u acuosa estéril para dosificacidn intravenosa, subeutinea,
infraperitoneal o intramuscular o coms un supasitorio para dosificacidn rectal).

Las compasiciones de la invencidn pueden obtznerse mzdiante procedimientos
convencionales, utilizando excipientes farmacéuticos convencionales, ampliamente
conocidos en la (éenica. Es asi que las composiciones para uso oral pueden contenar, por
ejemplo, uno o mas agentzs colorantzs, edulcorantzs, sabarizantes y/o conservantes.

La cantidad de ingrzdiente activo que s& combina con uno o mdc excipientes para
producir una forma de dazificacién dnica variard neczsariaments segin el huécped tratada
y la via de administracidn particular. Por ejemplo, una formulacidn para la administracion
oral en humanos contendrd gzneralments, por gjemplo, sntre 1 mg a 1 g dz agente activa
(mds adecuadamente de 1 a 250 mg, por zjempla de 1 a 100 mg) combinado con una
cantidad apropiada y convenients diz excipientes, la cual puede variar de entre
aproximadamente 5 a aprozimadaments 98 por ciento en peso de la compozicidn total,

El tamafio de la dosis con finzs terapéuticos o profilicticos de un campuesta Jdz
Férmwola I naturalments variard de acverds con la naturaleza y gravedad de los sintomas o
condiciones, la edad y el sexo del animal o paciente v 1a via de administracidn de acuerdo
con principios bien conocidos en la medicina,

Cuando se uiiliza un compuzsto de la fdrmula (I) con finzz teraputicas o
profilacticos gencralmeniz se administrard en una docis diaria enire, por ejemplo, 1 ma/l:g
a 100 mg/kz por o de peso corporal, &l cual podrd administrarse en dosic divididas si es

necesario. En general ce adminiztrardn dosis més bajas cuando se emplae una via
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parenteral. Asi, por gjermnplo, para la administracidn infravenosa se utilizard generalmente
una dosis entre par ejermplo, 1 mg/lig a 25 mg/kg por kilo de peso corporal. En forma
similar, para la administracidn por inhalacidn, se niilizard una dosis entre, por ejemplo, 1
mz/kg a 25 mz/kg por Lilo de pesa corporal. Tipicamante, las formas de dosificacién
unitarias contendrdn aproximadamente 10 mg a 0,5 3 dz un compuesto de esta invencidn.

Tal como se indica en la precente, se sabe que la mTOR quinasa y las enzimas
PI3E desempeiian un papel en la tumorigénesis, asi como én numerosas enfermedades.
Hemaos encontrada qua oo compuesios de férmula (I) presentan una potente actividad anti-
tumaral que se cree se abtiene mediants la inhibicidn de la mTOR quinasa y/o una o mis
de las enzimas PI3K.

Par 1o tanto, 1os compuestos de la presente invencidn con de valor como agentes
antiturmorales. Particularmants, 1os compuestos de la presente invencidn son de valor coma
agentes anti-proliferativios, apoptsticos y/o anti-invasivos én la contencidn y/o el
tratamiento de enfermedadss de mar sdlide y/o liquido. Particnlarmente, se zspera que
los compuestos de la presents invencidn sean dtilzc en la prevencidn o tratamienta de 1os
tumores sznsibles a la inhibicidn de mTOR. y/o una o més Je las enzimas PI3K, tales como
las enzimas PISK de la Clase Ia y/o laz enzimas PISK de la Clase Ib. Adicionalments, se
espera que los campuizstas de la presente invencidn sean titiles en la prevencidn o
tratamiento de los tumores que son mediados exclusivammente o en parte por la mTOR y/o
una o mis de las enzimas PISE, tales come lag encimas PI3K de a Clase Ia y/o las enzimas
PI3K de la Clase Ih. Los compuestos, por 1o tanta, pueden wtilizarse para producir un
efecto inhibitorio de la enzima mTOR 2n un animal de sangre caliente que necesita dicho
tratamiento. Ciertos compuestos pusdzn wtilizarse para producic un efecto inhibitorio de la
enzima PI3K en un animal dz sangre caliente que necaesiia dicho tratamiento,

Tal como se indica en la presentz, log inhibidores de la mTOR quinasa y/ouna o
mds enzimas PI3I pueden tzner valor terapéutico para 21 tratamiento de una enfzrmedad
prodiferativa tal como cdncer ¥ en pariicular tumores sdlidos tales coma carcinoma y
sarcomas y las lzucemias y malignidades linfaides 7 2n particular para ¢l tratamiento de,
por gjemplo, cancer de mama, colorrzctal, de pulmdén (incluyando cdncer de pulmdn de
célula pequeiia, cancar dz2 pulmdn de cédlula no pegnefia y cincer bronguialoalveolar) y de
préztata y céncer del conducto biliar, dseo, de vejiga, cabeza y cuella, rifidn, higada, tejido

astrointestinal, esdfago, ovario, pincreas, picl, t2sticulo, tiroides, Uiers, cuello de dtero y
vulva y de levcemias [inzluyznde leucemia linfocftica aguda (LLA) y leucemia mielSgena

crénica (LMC)], mieloma multiple y linfomas.
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De acuerdo con un aspecta adicional de la invencidn 52 proparciona un compuesto
de férmula (I), o una zal farmacéuticamenic acepiablz del misme, tal como se define en la
presente para su usa como v medicaments ¢n un animal de sangre caliente tal como el
hombre.

De acuerdo con un aspecio adicional de la invencidn, se proparciona un compuesto
de férminla (I), o una sal farmacéuticamente aceptable dzl misma, tal come se defing en la
presente para su uso ¢ la produccidn de un efecto antiprolifzrativo en un animal de zangre
caliente tal como el hombre.

De acuerdo con un azpecto adicional de la invencidn, se proporciona un compuesto
de férmula (I), o una sal farmacéniicamaenis aceplable del mismo, tal como 5¢ define en la
presente para su uso en la produccidn dz un efzcio apoptdticn en un animal de zangre
calientz tal coma el hombre.

De acuerdo con vna caracteristica adicional dz la invencién se praporciona un
compuesto de fédrmula (I), o una sal farmacénticamente aceptable del misma, tal coma se
define en la presente para su uso en un animal dz sangre caliente tal como €l hombre coma
un agznte anii-invasivo en la contancidn y/o el ratamiento Jde una enfermedad proliferativa

tal como cédncer.

De acuerda con un aspecta adicional de la invencidn, se proporciona el usa de un
compuesto de fénmula (I), o una sal farmacéuticamente aceptable dzl mismo, tal como 52
define en la presente para la produccidn de un sfzcio antiproliferative en un animal de
sangre caliente tal como el hombre.

De acuerdo con una caracteristica adicional Jde zs5te aspecto de 1a invencidn ce
proporciona ¢l uso de un compuesto de farmnla (I), o wna sal farmacéuticamente aceptable
del misrna, tal como se define en la presentz en la fabricacién de un medicamenta para sn
uso en la produccidn de un efecto antiproliferative en un animal de sangre caliente tal
como el hombre.

De acuerde con un aspecto adicional de la invencién, se praporciona 21 uso de un
compuesto de fSrmula (I), o una sal farmacéuiicamente aceptable del misme, tal come se
define en la presente para la produccién de un efecto apaptitico 2n un animal de sangre
caliente tal como el hombre.

De acuerdo con una caractaristica adicional de este aspecta de la invencién se
proporciona el uso de un compuesto de férmula (I), o una sal farmacéuticamente aceptable

dzl mismo, tal como se define en la presenie en la falricacidn de un medicamento para su
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uzo en la produccidn de un efects apoptstico en wn animal de sangre caliznte tal como el
hombre.

De acuerda con una caracterfstica adicional de la invencidn s2 proporciona el nzo
de un compuesto de frmula (1), o una sal farmacéuticamente aceptable del misma, tal
como s¢ define en la presente en la fabricacidn de un medicamento para su uso én un
animal de sangte calient: tal coono el hombre come un agente anti-invasivo en la
contencidn y/o el tratamiento de una enfermeadad proliferativa tal como ¢éncer.

De acuerdo con una caracteristica adicional de este aspecto de la invencidn se
proporciona un métado para producir un efecio antiproliferativo én un animal de sangre
caliente, tal coma el hombre, que necesiia dicha tratamiento que comprende administrar a
dicha animal una caniidad efeciiva dz un compuesto de férmula (I), o una sal
farmacéuticamente aceptable del misma, tal como se define en la presente.

De acuerdo con una caracteriziica adicional de este aspecta de la invencidn ¢
proporciona un métods para producir un efecto anti-invasive mediante la comtencidn y/o 2l
frataniento Jde una enfermedad de tumor sélido en un animal de sangre caliente, tal comao
el hombre, qué necesita dicho tratamienio que comprend2 administrar a dicho animal una

cantidad efectiva de un compuesia de férmula (I), o una sal farmacéuticaments aceptable
del mismo, tal como sz define en la presente.

De acuerdo con un aspects adicional de la invencidn se proparciona @l wso de un

ompuesto de férmula (1), o una sal farmacéuticamente aceptable del misme, tal como se
define en la presente en la fabricacién dz un medicamento para su uso en la prevencidn o
tratamiento de una enfermedad proliferativa tal como cdncer en un animal de sangrs
caliente tal como el hombre.

De acuerdo con wna caracteristica adicional de este aspecto de la invencion se
proporciona un método para la prevencidn o tratamients de una enfermedad proliferativa
tal como cdncer 2n un animal de sangre calie nte, tal como el hombre, que necesita dicho
tratamiento que comprends administrar a dicho animal una caatidad efectiva Je un
compuesto de férmula (I), o una sal farmacéuticamente aceptable del misme, tal como s
define en la presente.

De acuerdo con un aspecto adicional de la invencidn s2 proporciona un compuesta
de fSrmula (I), o una sal farmacéuticamenie aceplable dz1 mismo, tal como s2 define en la
presents para 3u uzo en la prevencién o tratamiznio de los fumaores sensibles a la inhibicidn
de la mTOR quinasa y/o una o méds enzimas PISK (tal coma la enzima PI3IT de 1a Clase Ia

y/o la enzima PI3K dz la Clase Ib) que participan en las stapas Je la trancduccidn de
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sefiales que conducen a la proliferacidn, supervivencia, invasividad y capacidad migratoria
de células tumorales.

De acuerdo con una caracteristica adicional de este aspecto de la invencidn se
proporciona el uso de un compuesto de fdmula (I), o una sal farmacéuticamente aceptable
del mismo, tal como se define en la presente en la fabricacién de un medicamento para su
uso en la prevencién o tratamiento de los tumores sensiblzs a la inhibicidn de 1a mTOR
quinasa y/o una o mis enzimas PISK (1al como la enzima PISK de 1a Clase Ia y/o la enzima
PI3I de la Clase Ih) que participan en lag =tapas de la transduccidn de seiales gue
conducen a la proliferacidn, supervivencia, invasividad y capacidad migratoria de células
tumorales.

D¢ acuerdo con una caracteristica adicional de =ste aspecto de la invencidn ce
proporciona un métada para la pravencidn o tratamiento de los tumores sensibles a la
inhibicidn de la mTOR quinasa y/o una o mas enzimas PISI (tal come la enzima PISK de
la Claze Ia y/o la enzima PI3K de 1a Clace Ib) que participan en las etapas de la
transduccién de sefiales que conducen a la proliferacidn, supervivencia, invasividad y
capacidad migratoria de células tumorales que comprende administrar a dicho animal una
cantidad efectiva dz un compuesto dz f5rmnla (I), o una sal farmacéuticamente aceptable
dzl misme, tal como se define en la presente.

De acverdo con un aspecto adicional de la invencidn se proporciona un compuesto
de fodmmula (I), o una sal farmaciuiicamenic aceptable del mismeo, tal como se define en la
presénte para su uso para proparcicnar un sfects inhibitorio dz2 1a mTOR quinasa y/o un
efzcto inhibitorio de la enzima PISK (tal como wn afecto inhibitorio de la enzima PI3K de
la Clase Ia y/o la enzima PI3K de la Clase Ib).

De acuerdo con una caracteristica adicional dz este aspecta dz la invencidn
proporciona &l uso de un compuesto de férmula (I), o una sal farmacéuticamente aceptable
del misme, tal como se define en la presante en la fabricacién de un medicamento para su
usa para proporcionar un efecto inhibitono de la mTOR quinasa y/o un efecto inhibitorio
de 1a enzima PI3K (tal como un efecta inhibitorio dz la enzima PI3K de la Clase Ia y/o la
enzima PI3K de la Clase Ib).

De acuerdo con un aspzcto adicional de la invencidn también 3¢ proporciona un
método para proporcicnar un efecto inhibitorio de la mTOR quinasa y/o un efecio
inhibitorio de la enzima PISK (tal como un efecto inhibitorio de la enzima PI3K Je la

Clase Ia y/o 1a enzima PIZK de 1a Clace Ib) que comprende adiministrar una cantidad
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efectiva de un compuesto de fSrmula I, o una sal farmacéuticamente aceptable del mismao,
tal come se define en la presen

De acuerdo con una caracteriztica adicional dz 1a invencién sz proparciona un
compuesto Je férmula I, o vna sal farmacéuticamente aceptable del mizmo, tal como se
define en la prezente para su use en el ratamicnto de cancer, enfermedades inflamatorias,
enfermedades obstructivaz de las vias recpiratorias, enfermedades inmunaldgicas o
enfermedades cardiovasculares.

De acuerdo con una caracierisiica adicional dz la invencidn se proparciona un
compuesto de farmula I, o una sal farmacéuticaments aceptablz del mismao, tal com ¢
define en 1a presente para su uso en €l ratamiento de twmores sdlidos tales como
carcinoma y sarcomas y 1as leucemiaz y malignidades linfoides.

De acuerdo con una caracterisiica adicional de la invencidn se proporciona un
compuesto de f3rmula I, o una sal farmacéuticamznte aceptable del mismo, tal como se
define en la presente para su uso én el ratamiento de cdncer de mama, colorrectal, de
pulmén (incluyendo cdncer de pulmdn de célula pequetia, cdncer de pulmdn de célula no
pequeda y cdncer brongquicloalvaolar) y de préstata.

De acuerdo con una caracterfstica adicional de la invencidn se proparciona un

compuesto de farmula (I), & una sal farmaciuticamente aceptable dal mizme, tal como se

(u

define en la presente para su uso én €l ratamiento de céncer del conducts biliar, dseo, d
vejiza, cabeza y cuello, tifidn, higado, i2jido gactrointzstinal, esdlfago, avario, pincreas,
piel, testicula, tirgides, Uiero, cuello de diero y valva y d= leuczmiaz (incluidas LLA y
LMC), mieloma maltiple y linformas.

De acuerdo con una caracteristica adicional de la invencidn se proporciona el uso
de un compuesto dz férmnla (I), o una sal farmacénticamenie acepiable del mismeo, tal
come 3¢ Jefine en la presznte en la fabricacidn de un medicaments para su uso en el
tratamiento de cdncer, enfermedades inflamalorias u obstructivas de las vias respiratorias,
inmunes o cardiovasculares.

De acuerdo con una caracteristica adicional dz 1a invencidn se proparciona ¢l nso
de an compuesto de férmola (I), o una sal farmacéuticaments aceptable del mismo, tal
como 3¢ define en la presente en la fabricacién de un medicamento para su uso en el
tratamiento de tumores sdlidos tales como carcinomaz y carcomas y las leucemias y
malignidades linfaides.

De acuwerda con una caracteristica adicional de la invencién se proporciona 21 uzo

de un compuszsto de formnla (I), o una sal farmacéuticamente aceptablz del misme, tal
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como s define en la presenie en la fabricacién de un medicamento para su uso en el
tratamienio de cdncer de mama, colorrectal, de pulmdn (incluyendo céncer de pulmén de
célula paqueiia, cdncer de pulmdn de célula no pequziia y cdncer bronguioloalveclar) y dz
préstata.

De acuerdo con una caracteristica adicional de la invencidn se praporciona el uso.
de un compuesta de farmula (I), o vna sal farmacéuticamente aczptable del mismao, tal
como se define en la presente en la fabricacidn de un madicaments para su uso en el
tratamiento de cdncer del conducio biliar, $seo, de vejiga, cabeza y cuella, rifidén, higado,
tejida gastrointestinal, eséfago, ovario, pancreas, piel, esticulo, tiroides, dtero, cuello de

itero y valva y de leucemias (incluidas LLA y LMC), mieloma multiple y linfomas,

De acuerdo con una calacterfstica adicional de la invencién se proporciona un
méado para el traiaraiento de cAncer, enfermedades inflamatorias u obstructivas de 1as vias
respiratorias, inmunas o cardiovasculares en un animal de sangre caliente tal coma el

hombre que necesita dicho fratamiento qua comprende administrar una cantidad efectiva de
un compuesto de fdrmula (1), & una sal farmacéuticamenis aceptabls del mismo, tal coma
se define en la presente.

De acuerdo con una caracteristica adicional de la invencidn s2 proparciona un
método para el tratamienio de tumores sdlidos fales come carcinoma y sarcomas y las
lencemias y malignidades linfoides en un animal de sangre caliznte tal como el hombre que
necesita dicho tralamiento que comprende administrar una caniidad efzctiva de un
compuzsio de fdrmula (I), o una zal farmacéuticamentz aceplable del mismo, tal como ce
define en la presente.

De acuerde con una caracterfstica adicional de la invencidn se proporciona un
métado para 2] tratamiento de cdncer de mama, colorrecial, de pulmdn (incluyendo cancer
de pulmdn de célula pequedia, cancer Jde pulmén de célula no pequefia y cdncer
bronquiclaalveclar) y de prdstata en un animal de sangre caliente tal comao el hombre que
nzcesita dicho tratamienio que comprendz administrar una cantidad efectiva de un
compuesto de fdrmula (I), ¢ una sal farmacéuiicamente aceptablz del misma, tal coma se
define en la presente.

De acuerdo con una caracteristica adicional de la invencidn se proparciona un
métods para ¢l ratamiento de cdncer del conducto biliar, Sseo, de vejiga, cabeza y cuzllo,
rifidn, higado, tzjide gastrointestinal, 2séfazo, ovario, pancreas, piel, estizulo, tiroidss,
Gtero, cuzllo dz diero y valva y de lsucemias (incluidas LLA y LMC), mizloma miltiple y

linfornas en un animal Je sangrs caliente tal com ¢l hombre que necesita dicha
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tratamiento gue comprende adminisirar una cantidad efectiva de un compuesic de fdrmula
(@), o una zal farmacéuticamente aceptable del mismo, tal comao e Jefine en la presente.

Como se sefiala @n la presente, los efectos in viva de un compuesta de férmula (I)
pueden ser ejercidos, en parte, por uno o mas metabolitos que se forman en el cuerpo
humano o animal después de la administracién de vn compuzsto de fdrmula (I).

La invencién adicionalmente sz refiere a terapias de combinacién en donde un
compuesto de férmula (I), o una sal farmacéuticaments aceptable del misma, o una
composicidn farmacéutica o formulaciin que comprende vn compuesto de formula (I), se
administra concurrentements o secnencialmente o coms una preparacidn combinada con
otro ratamiznto wtilizado en el control de wna enfermadad oncolégica.

El tratamiento anticdncer definido anteriorments én la presente puede aplicarse
coIna terapia Gnica o puede implicar, ademdas del compuesto de la invencidn, cirugia

onvencional o radiolerapia o quimiotzrapia. Por 1o tanto, 10z compuestos de la invencidn
también pueden utilizarse en combinacidn con agentes terapéuticos existentes para el
tratamiento de cdncer.

Los agentes adecuados a ser utilizades en combinacidn incluyen:

6] farmacos antiproliferativos/antineoplisicos y combinaciones d& 1os mismios, tal
como se emplean en la oncologia médica, come agentes alquilantes (par ejemplo cis-
platina, carboplatina, ciclofosfamida, mostaza de nitrdgeno, melfaldn, clorambucil,
busulfin y nitrosoureas); antimetabolitos (por gjempla, antifolatos coma fluorapirimidinas
tal como S-fluorouracila y tegafur, mluu.::_.:d metoirexato, citosina arabinosida,
hidroxiurea y gemcitabina); antibiélicos antitumoralzs (por gjemplo: antraciclinas coma
adriamicina, bleamicina, doxorubicinag, dannomicina, epirubicing, idarubicina, mitomicina-
C, dactinomicina y mitramicina); agentes antimitdticos (por gjemplo alcalaides de 1a vinca
coIme vineristina, vinblastina, vindesina y vinorelbina y taxoides como paclitaxel y
taxaters); e inhibidores de topoisomerasa (por 2jemplo 2pipodofilotoxinas come eloposida
y tenipasida, amsacrina, (opotecan y camptotecinas);

(i)  agentes cilostiticos talzs como antizsirdgenos (por ejempla tamaxifens,
toremifena, raloxifeno, droloxifeno y yodoxifens), reguladanes hacia abajo del receptor de
estrdzenos (por gjemplo, fulvestrand), antiandidgznos (por zjemplo bicalutamida,
flutamida, nilutamida y acetato de ciproterona), antagonistas de LHRH o agonistas de
LHRH (por ¢jemplo gosarelina, lzuprorelina y buserelina), progestdgenas (por zjemplo
acetato Jde megasirol), inhibidores dz aromatasa (por gjemplo anastrozal, leirozal, vorazal y

exemestano) ¢ inhibidores de Sa-reduciasa coma finasterida;
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(ili)  agentes anti-invasidn (por ¢jeraplo inhibidores de la familia de las ¢-Sre quinasas
como 4-(6-cloro-2,3-metilenodiorianiling)-7-[2-(4-metilpiperazin-1-il)etoxi]-5-
teirahigotairan-4-ilaziquinazolina (AZD0S30; Salicitud de Fatente Internacional WO
01/94341) y N-(2-cloro-6-meiilfenil)-2- {6-[4-(2-hidroxietil)piperazin-1-il]-2-
metilpirimidin-4-ilamine)tiacol-5-carboxamida (dasatinib, BMS-354325; 1. Med. Chem.,,
2004, 47, 6658-6061) ¢ inhibidores de mewalaprotzinaca tales como marimastat &
inhibidores de la funcidn del receptor activador dzl pla mindgena de uroguinasa);
(iv)  inhibidores de la fancidn d=1 factor de crecimiento: por gjemplo, dichos inhibidores
incluyen anticuerpos del factor de crecimients, anticuerpas del receptor del factor de
crecimiento (por ejemplo el anticuzipo anti-=rbB2 trastuzomab) [Herceptin™] y el
anticuerpo anti erbB1 cetuximab [C225]; dichos inhibidores también incluyen, por
ejempla, inhibidores de tirosina quinasa, por ejemplo, inhibidores Jde la familia del factor
de crecimiento epidérmico (por gjemplo, inhibidores die 1a familia de la tirosina quinasa
EGFR coma N-(3-cloro-4-fluorofenil)-7-metoxi-6-(3-morfolincpropoxi)quinazolin-4-
amina (gzfitinib, ZD1839), N-(3-etinilfznil)-6,7-bis(2-metoxictoriyuinazolin-4-amina
(erlotinib, OSI-774) y G-acrilamida-N-(3-cloro-4-flncrofenil)-7-(3-
morfolinopropoxi)quinazolin-4-amina (CI 1033) ¢ inhibidores de tirosina quinasa de erbB2
tales como lapatinib), inhibidores de la familia d=l factor de crecimiento de hepatocitns,
inhibidores de la famnilia dzl factor de crecimiento derivada de plaquetas tales como
imatinib, inhibidores de serina/treonina quinasas (por @jemplo inhibidores de la
sefializacidn de Ras/Raf talzs como inhibidores de la famesiltrancferasa, por gjemplo
sorafenib (BAY 43-9006)), inhibidorzs Jz la sefializacion celular a iravés MEE y/o AKT
quinasas;

W) agenies anlimgiogénicrs cormo 1oz que inhiben los efectos del factor de crecimiento

vascular bevacizumab (Avastin™) ¢ inhibidorzs dz tirocina quinasa del receptor VEGF
tales come 4-(4-bromo-2-fluorcaniline)-6-metoxi-7-(1-metilpiperidin-4-
ilmetoxi)quinazolina (ZD6474; Ejemplo 2 en WO 01/32631), 4-(4-fluoro-2-meiilindol-3-
iloxi)-6-metoxi-7-(3-pirrolidin- 1-ilpropozi)quinazolina (AZD2171; Ejempla 240 en WO
00/47212), vatalanib (FTE787; WO 98/33985) y SU11243 (sunitinib; WO 01/60814) y los
compuesios que operan mediants oiros mecanicmos (por ejempla: linomida, inhibidores de

la funcién integrina ¢vp3 y angiostatinal];
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(vi)  azentes que producen dafios vascularss como combratastating A4 y los compuestos
revelados 2n las Solicitudes dz Patente Internacionales WO 99/02166, WO 00/40526, WO
00/4 1669, WO 01/92224, WO 02/04434 y WO 02/08213;
(vii)  terapias anti-sentids, por sjemplo, aquellas dirigidas a los objetivos mencicnados
anteriormente, como ISIS 2503, un anti-sentido anti-ras;
(viii) abordajes de terapia genéiica, incluyando por ejemplo, &l reemplazo de zenss
aberranies come =l aberrante pS3 o loz aberrantzs BRCAT o BRCAZ, a3 abordajes dz 1a
GDEPT (terapia de profirmaco de enzimas dirigidas por gznes) coma lae que emplean
citosina deaminasa, imidina quinasa o una enzima nitrorredoctasa bacterial y abordajes
para incrementar la tolerancia de los pacientes a la quiminterapia o la radioterapia, como la
terapia gendtica de resistencia a miltiples firmacos; y
(ix)  abordajes de inmunoterapia, incluyendo, por ejzmplo, abordajes ex vive & in vivo
para incrementar la inmunogenicidad de las células tumcrales d= los pacientes, caomao en la
transfeccidn con citogquinas como interlzuguina 2, interlzuquina 4 o el facton de
estimulacidn de la colonia de granulocitos-macréfages, abordajes para disminuir 1a anergia
dé las células T, abordajes que uiilizan células inmunes tranzfectadas coma célnlas
dendriticas transfectadas con citoquina, abordajec que emplean lineas de ¢élulas tumorales
transfectadas con citoquinas y aberdajes que emplean anticuzrpos anti-idiotipicos.

La presente invencidn ce ilustrard adicionalmentie mediante 1os siguientes gjemplos.

A mznos gue se indique de otra forma, 1os materialzs de partida ze enconiraban
comercialmentz dizponibles. Tados los disolventzs y reactivios comercialezs eran de grado
labaratorio y se usaron tal cual se recibieran.

En las ejemplos, los ezpectros de 'H NMR sé regictraron 2n un instruoments Bruler
DPX 300 (300 MHz), un instrumento Bmber DRX 400 (400 MHz) o un instrumenio
Eruker DREX 500 (500 MH-z). Los picos centrales de cloroforma-d (3 7,27 ppm),
dimetilanlfSxido-ds (Sy 2,50 ppm) o acetona-dg (Sy 2,05 ppm) z¢ utilizaren como
referenciaz internas. Se utilizaron las siguicnice abreviaturas: s, singulatz; d, doblefe; ¢,
triplete; g, cwartete; m, muliiplete; br, ancho.

La cromatograflia en columna ze llevé a cabo utilizanda gel de silice (0,04-0,063
mim, Merck). En general, ce utilizd vna columna Kromasil KR-100-5-C 9 de face inverza
(250 ¥ 20 mm, Alza Nobel) para ta HPLC preparativa con mazclas de acetonitrilo y agua
[conteniendo 0,19 dcido oifluarcacético (TFA)] utilizado como el eluyente a una tasa de

flujo de 10 mL/min.
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Se utilizaren o3 siguientzs métodos para el analisis de cromatografia liquida (LC) /
espectro de masas (MS):
HPLC: Agilent 1100 o Watars Alliance HT (2790 y 2795)

Espectrometro de Masas: Waters Z) ESCi

20

Columna de HPLC

La columna de HPLC convencional utilizada fue Phemonenex Genini C18 Spm, 50 x 2

mim.

Métodos de HPLC acidos

Las faces mdviles utilizadas son:

0,45 min.

Se encuentran disponibles cuatro métodos de HPLC genéricos:

Fase Mdvil A: Agua

Fase Mévil B: Acetonitrilo

Fase Mévil D:

Agua:MeCN (v/v)

A cada métado siguid un ydpido equilibrio utilizando una tasa de flujo de 5 mL durante

Método acido monitor de 5 minutos

1% Acida férmico en 50:50

Tiemp | Fase Mévil A: | Face Mavil B: | Fase MavilD: | Curva Tasa de
o/min Flujo/m
L/min
0,00 95 0 5 1 11
4 0 95 5 6 L1
4,5 0 95 5 6 1,1
Método acido temprano para compuestos gue eluyen primero
Tiemp | Faze Mévil A: | Fase Mdvil B: | Fase Mévil D: | Curva Tasa de
o/min Flujo/m
L/min
0,00 95 0 5 1 L1
4 57,5 37,5 5 6 1,1
4,5 57,5 37,5 5 6 1,1
Método dcido medio para compuestos que eluyen en el medio
Tiemp | Fase Mdvil A: | Fasz Mavil B: | Fase Mavil D: | Curva Tasa de
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o/min Flujo/m
L/min
0,00 |95 0 5 1 1,1
0,01 67,5 27,5 5 6 1,1
4,5 27,5 67,5 5 6 1,1
Método dcido tardio para compuestos que cluyen més tarde
Tiemp | Fase Mévil A: | Fase Mévil B: | Face Mivil D: | Curva Taza de
o/min Flujo/m
L/min
0,00 |95 0 5 1 1,1
0,01 27,5 67,5 5 6 1,1
4,5 5 95 5 6 1,1

Métodos de HPLC basicos

En algunas instancias, 1oz métodos cidos convencicnalzs pueden no ser adecuados para la

ionizacién del compuzsta o 1a separacidn cromatografica necesarias. Para estos casas ze

encuentran disponibles cuatra métadas Je HPLC bisicos.

Las fases méviles utilizadas zon:

Facz Mdvil A: Agna

Fase Mévil B: Acetenitrilo

Fase Mavil D: 0,1% Amoniaco 880 en acetonitrilo

A cada métado siguid un rdpido equilibrio utilizands una tasa de flujo de 5 mL dorante

0,45 min.

Método basico monitor de minutos

Tiemp | Fase Mévil A: | Fase Mévil B: | Fase Mdvil D Curva Taza de

ofrnin Flujo/m
L/min

0,00 95 0 5 1 1,1

4 0 95 5 6 1,1

4,5 0 95 5 6 1,1

Método basico temprano para compuestos que eluyen primero
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Tiemp | Fase Mdvil A: | Fase Mavil B: | Faze Mavil D: | Curva Tasa de
o/min Flujo/m
L/min
0.00 95 0 5 1 1,1
4 57,5 37,5 5 6 1,1
4,5 57,5 37,5 5 6 1,1

Método basico medio para compuestos que eluyen en €l medio

Tiemp | Fase Mévil A: | Fase Mévil B: | Fase Mévil D: | Curva Tasa de

o/min Flujo/m
L/min

0,00 05 0 5 1 1,1

0,01 67,5 27,5 5 6 1,1

4,5 27,5 67,5 5 6 1,1

Métode basico tardio para compuestos gque eluyen més tarde

Tiempo/min | Fase Mdvil | Fase Mévil | Faze Mévil Curva Taza de
A: B: D: Flujo/mL/min
0,00 95 0 5 1 1,1
0,01 27,5 67,5 5 ) 1,1
4,5 5 95 5 6 11

El siguiente métoda se wtilizé para el anilizis de cromatografia liquida (LC) /
espectro de masas (MS): Instrumento: Agilent 1100; Columna: Waters "Symiaztry”
2,1 = 30 mm; Andlisiz de espectros de masa ufilizands ionizacidn quimica (APCI); Tasa de
Flujo: 0,7 mL/min; Longitud d2 Onda dz Absorcidn: 254 nm; Disolvente A: agua - 0,1%
TFA; Disolvente B: aczionitrilo + 0,1% TFA ; Gradizniz de Disolvente: 15-95%
Dizolventz B duranie 2,7 minutos y Inego 95% Disolvznie B durante 0,3 minutos.

Se utilizaron los siguientes métodos para el andlisis de LC:

Méiodo A:- Instrumento: Agilent 1100; Columna: Kromasil C8 de fase inversa en
silice, 100 x 3 mm, tamafio de particnla Spum; Discolvente A: 0,1% TFA/agna, el disolvente
B: 0,08% TFA/acetonitrilo; Tasa de flujo: | mL/min; Gradiente de Disolvente: 10-100%

Disclvente B durante 20 minuios y Inzga 100% Dizolventz B durante 1 minuto; Longitudes
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de Onda de Absorcidn: 220, 254 y 230 . En general, g2 registrd el tiempo de retencidn
del producto.

Método B - Instrumento: Agilent E00; Colurna: Waters "Xizrra" C8 de fase
inversa en silice, 100 % 3 num, tamafio de particula Spm; Dicolvente A: amoniaco (,015M
2n agua, &l disolvente B: acetonitrilo; Tasa de flujo: 1 ml/min, €l Gradiente de Disolvente:
10-100% Disolvente B durante 20 minutos y Inego 1009 Disolvante B durante 1 minute;
Longitud de Onda de Absorcidn: 220, 254 y 220 nm. En general, s¢ registrd ¢l izmpo de
retencidn del producto.

Las signientes abreviaturas 3¢ usan en e3ta seccidn o an 1oz siguientes ejemplos
ilustrativos:

HPLC  Cromatografia liquida de alto rendimiento;

HETU  hexaflucrofosfato de O-(benzotriazol-1-i1)-NN,N' N ~tzirametilurcnio;
HATU  hexafluorofosfato de O-(7-azabenzotriazal-1-i1)-N,N N N -tetrametiluronio;
HOBT  1-hidroxibenzotriazol;

HOAT  1-hidroxi-7-azabenzotriazol;

NMF N-metilpirrolidin-2-ona;

DMSO  dimetilsulfoxido;

DMF N, N-dimetilformamida;

DMA N,N-dimetilacetamida;

THF tetrahidrofurano;

DME 1,2-dimetaxietano;

DCCI  diciclohexilcarbodiimida;

MeOH metanol;

MeCN  acetonitrilo;

DCM diclorometano;

DIPEA N, N-diisopropiletilamina;

DBEU 1,8-diazabiciclo[5,4,0lundec-7-eno;

TA temperatura ambiente (aproximadaments 17 a 25°C);
R tiempo de retencidn;
n/z relacidn masa/carga.

Los nombres qufmicUs z2 generaron con 21 software que utiliza el Lexichem

Taoolldt (v. 1.60) dz OpenBye Scizntific Software (www.cyesopen.com) para generar

nombres de acuerdo con la TUPAC.
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Ejemplo 1: 3-Ciclopropil-1-[4-[4-[(35)-3-metilmorfolin-4-il]-6-

metilsulfonilmetil

irimidin-2-illfcniljtiourca

Se disalvia dilmidazol- 1-ilmetanotiona (55 mg, 0,28 mmol) en DCM (1 mL) y la solucién
se azgregd a una solucidn agitada dz 4-[4-[(3S)-3-matilmaorfolin-4-il]-6-

(metilsulfonilmetil)pirimidin-2-il]anilina (100 mg, 0,28 mmal) en DCM (1,5 mL) a TA.

Después de agitar durante 90 minuios se agregaron triciilamina (0,039 mL, 0,23 mmaol) y
ciclopropilamina (0,006 mL, 1,38 mmol) y la mezcla ze agitd a TA durante 2 horas. La

reaccién se evapord hasta zecarse y se purificd mediantz cromaiografia instantdnza sobre
silice, eluyends con 0-4% de meianal zn DCM. El matzrial se pwificd adicionalmente
mediante HFLC prep para proporcionar €l material deszado como un 58lids blanco (60
mg).

Ecpectro de NMR: 'H NMR (400,13 MHz, DMSO-ds) 6 0,56 - 0,02 (2H, m), 0,74 - 0,79
(2H, m), 1,253 (3H, d), 3,21 (3H, s), 3,23-3,22 (1H, m), 3,42 - 3,54 (1H, m), 3,64 - 3,68
(1H, m), 3,78 (2H, d), 3,97 - 4,01 (2H, m), 4,18 (1, d), 4,51 (2H, ¢), 6,33 (1H, 5}, 7,02 -
7,65 (2H, m), 8,25 - 5,29 (2H, m), 9,52 (1H, s)

Espectro de LCMS: MH+ 462, Tiempa de rct-&ncién 1,65min, Méiodo Monitor Acido

Laos ziguientes compuestos se elaboraron 2n forma andloga a partic de 4-[4-[(35)-2-

metilmorfolin-4-il]-6-(mztilsulfonilmetil)pirimidin-2-il]anilina y 1a amina apropiada.

Ejemplo Estructura NOMBRE LCMS | Ticmpo
MH+ de
retencion
(min)
la* I:O:l 3-etil-1-[4-[4-[(35)-3- 450 1,70
N7 . . .
00 f” metilmorfolin-4-il]-6-
AN s (metilsulfonilmetil)pirimidi
A~
HoH n-2-il]fenil]tiourea
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1b on 1-[4-[4-[(3S)-3-
bi ” metilmorfolin-4-i1]-6- )
° L ~ ; G| 498 2,07
SRS NG (metilsullonilmetil)pirimidi
NEFUNTN
HOH n-2-il]fenil]-3-fenil-tiourea
1c [O] 3-(4-metoxifenil)-1-[4-[4-
- [(3S)-3-metilmorfolin-4-il]-
0'S'o /")\,l (% - B o 14 T X
- N I /] ,I:I: ’I'\ (- 0- 523 2,01
HoR (metilsulfonilmetil)pirimidi
n-2-il]fenil]tiourea
1d [O] 3-(4-fluorofenil)-1-[4-[4-
oo N\NI [(38)-3-metilinorfolin-4-i1]-
) § | ) . . 3 o
oS ‘NLIL;LNJSLNL:/H/F G- 310 2,09
HoH (metilsulfonilmetil)pirimidi
n-2-il}fenil]tiourea

* Na purificads mediante HPLC prep

Ejemplo 1a: '"H NMR (400,13 MHz, DMSO-ds) 5 1,14 (3H, ©), 1,25 (3H, d), 3,21 (3H, 5),
3,23 - 3,27 (1H, m), 3,48 - 3,53 (2H, m), 3,50 - 3,54 (1H, m), 3,04 - 3,67 (1H, in), 3,73
(1H, d), 3,97 - 4,01 (1H, m), 4,15 - 4,19 (1H, m), 4,50 (3H, ), 5,82 (1H, s), 7,56 - 7,539
(2H, m), 7,89 (1H, 3), §,25 - 8,29 (2H, m), 9,63 (1H, 5)

Ejemplo 1b: '"H NMR (400,13 MHz, DMSO-dg) & 1,25 (GH, d), 3,21 (3H, 5), 3,24 (1H,

m), 3,48 - 3,54 (1H, m), 3,64 - 3,68 (1H, m), 3,78 (1H, 1), 3,97 - 4,01 (1H, m), 4,18 (1H,
d), 4,50 (H, s5), 4,51 (1H, 3), 6,53 (1H, 5), 7,12 - 7,17 (1H, ra), 7,32 - 7,37 (2H, m), 7,5

(2H, ¢), 7,66 (2H, s5), 5,27 - 8,30 (2H, m), 2,59 (1H, =), 9,98 (1H, s)

Ejemplo 1c: "H NME (400,13 MH=, DMSO-de) § 1,25 (3H, d), 3,21 (3H, s), 3,24 (1H, m),
3,42 - 3,54 (1H, 1), 3,64 - 3,63 (1H, m), 3,76 (3H, 5), 2,78 (1H, d), 3,97 - 4,01 (1H, m),
4,15 (1H, d), 4,50 (2H, 5), 4,51 (1H, 5), 6,32 (1H, 3), 6,90 - 5,94 (2H, m), 7,30 2H, d), 7,65
(2H, d), 8,28 (2H, d), 9,71 (1H, 5), 9,83 (1H, 3)

Ejemplo 1d: 'H NMRE (400,12 MHz, DMSO-dg) & 1,25 (3H, d), 3,21 (3H, ), 3,24 (1H, Q),
3,43 - 3,54 (1H, m), 3,04 - 3,68 (1H, m), 3,77 (1H, d), 3,97 - 4,01 (1H, m), 4,1 (1H, d),
4,51 (2H, 5), 4,51 (1H, 3), 6,83 (1H, s), 7,15 - 7,21 2H, m), 7,46 - 7,52 2H, m), 7,63 -
7,69 2H, m), 8,22 - 8,32 (2H, m), 9,55 (1H, 5), 9,99 (1H, 5)

0%
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La preparacidn de 4-[4-[(3S)-3-metilmorfolin-4-i1]-6-(metilsulfonilmetil)pirimidin-2-

il]anilina se describe a continmacidn,

-6- 2-illanilina

metilsulfonilmetiDpiri

O
N
~
o.oﬁ
/vN/

Se disolvid ierc-buiil N-[4-[4-[(38)-3-mztilmorfolin-4-i1]-6-(metilsul fonilmedlpirimidin-

4-[4- -3-Meiilmorfolin-4-il

X

Z NH,

2-il}feniljcarbamaio (1,09 g, 2,35 mmol) 2n metanol (5 ml) y s agrezé clorura de
hidrégeno 4M en dioxzano (5 mL). La colucidn se agitd a temperatura ambiente durante
toda la noche, luego la mezcla se evapord hacta proporcionar un aceite marrdn oscura y e
dizolvid en acztato de etilo (10 mL). Se agrezd agua (§ mL) ceguids par la adicidn de
solucidn di bicarbonato de sodio hasta que se alcanzd un pH neuteo (-2 mL). Las fases
separaron y la fase argdnica se lavé con agua (10 mL). La capa orgdnica se secd sabre
sulfato de magnesio y se evapord hasta proporcionar una espuma clara amarilla (805 mg).
Ezpectro de NMR: 'H NMR (399,9 MHz, DMSO-ds) 5 1,23 (3H, d), 3,31 (3H, ), 3,5 (1H,
m), 3,64 (1H, m), 3,78 (1H, m), 4,13 (1H, m), 4,49 2H, m), 5,57 2H, s5), 6,61 (2H, d),
6,63 (11, s), 8,08 (111, d)

Espectro de LEMS: MH+- 363, tiemps de reiencidn 1,02 min, Métoda Acido A= 5 Min

terc-Butil N-14-[4-[(35)-3-metilmorfolin-4-11]-6-(m=ilsul fonilmetiDpirimidin-2-

illfenil]carbamato

O,

Se disolvid 2-cloro-4-[(38)-3-metilmorfolin-4-i1]-6-(metilsullonilmetil)pirimidina (1,0 g
3,27 mmeal) en una selucidn de 18% DMF en una mezcla de DME:aguazetancl 7:3:2 (7
mL). Luego se agregaron 4cido [4-[(C-metilpropan-2-il)oxicarbonilamino]fenil]bordnico
(1,165 g, 4,91 mmol), colucidn dz carbonato de sodio 2M (4 mL) y catalizador de

diclorobiz(rifenilfosfina)paladio (115 myg, 0,16 mmol) a la solucidn y se sometid a reflujo
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a 90°C durante 5 horas bajo nitrdgeno aimdsfera. La reaccidn se dzjid enfriar hasta alcanzar
la temperatura ambienie Inego se dividid entre acetato de etilo y agua. Los orgdnicas se
secaron cobrs sulfata de nmgnesio, se filtraron y 32 concentraron hasta secarse. El aceite
bruto se disolvid en diclorometans y se filtrd para elimina material insoluble. Un 56lido
beige se precipitd de los filados y Lo filtrados ce filtraron nuevamente. El sélido se
analizd y se encontrd que era el exceso de dcido bordnica y los filtradas contenfan el
producio y algunas impurezas. Los filirados 52 purificaron mediante cromatagrafia con
gilice, eluyendo con 0-40% d= acatato de etilo 2n ischexano, para proporcionar el
compuesto deseado como un aceite naranja (530 mg).

Espectro de LCMS: MH+- 463, ilempo de reiencion 2,23 min, Métado Acida de 5 Min

2-Cloro-4-[(39)-3-metilmorfolin-4-i1]-6-(metilsulfonibmetiDpirimidina

®
N7

J\

OO

Se disalvid 2,4-dicloro-6-(metilsulfonilmeil)pirimidina (30 g, 0,13 mol) en diclorometano
y s agitd (bajo nitrdgena) a -5°C. Se agrezd tristilamina (17,4 mL, 0,13 mal) para
proporcionar una selucién marrdn clara. Se disolvid (38)-3-mztilmarfolina en
diclarometano y 5 agregd zota & gota mantenienda la reaccidn por debajo de -5°C. El bafio
de enfriamiento luzgo sz elimind y la mezcla se agitd durante 1 hora. La mezcla de
reaccidn se calznid a reflujo durante 2 haras, luego la mezcla de reaccidn se lavis con agua,
se secd luego se evapord. El maierial bruto se purificd mediantz HPLC preparativa para
proporcionar €l material deseado como un sélido (19,2 g).

Espectro de NMRE: 'H NMF. (400,13 MHz, DMSO-dg) §1,21 - 1,23 (m, 3H), 3 5, 3H),
3,193,260 (m, 1H), 3,42 - 3,49 (im, 1H), 3,58 - 3,62 (1H, m), 3,73 (1, {H), 3,92 - 3,95 (m,
211), 4,27 - 4,31 (m, 1H), 4,45 (5, 2H), 6,92 (5, 1H)

Espectro de TLEMS: MH+ 200, iiempo dz retencion 1,42 min, Método Acido de 5 Min

2.4-Dicloro-6-(metilsulfonilmetiDpirimidina

00 |‘N

(X

s
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Se agregd G-(metilsulfonilmztil)- 1 H-pirimidina-2,4-diona (132 g, 0,65 mal) a oxiclorare de
fésforo (1,2 L) y 1a mezcla se calentd hasta alcanzar reflujo durante 16 haras, luego se
enfrid hasta alcanzar 1a temperatura ambiente. El exceso de oxiclorure de fésfora se retird
al vacio, el residu se sometid a azeotropia con foluesno (2 = 500 mL) y se disolvid 2n
diclorometano. Esta mezcla luego se verlid lentaments en hielo (4 L) y se agitd durante 20
minutas, luego se extrajo con diclorometano (3 x 1 L) (¢l material insoluble negra se retird
madiant2 filbvacidn y 2= dzscartd) ¥ acetato de ztilo (2 % 1 L). Los extractos sé combinaron,
se secaron, luego 5@ evaporaron para proporcionar &l matzrial deseado coma un sélido
marrén (51 g). El material se utilizé sin purificacién adicional.

spectro dz NME: 'H NMR (400,13 MHz, DMSO-d;) 52,13 (3, 3H), 4,79 (5, 2H), 7,87 (s,
1H)
Espzctio de LCMS: MH+ 239, tizmpo d= ratencidn 1,21 min, Métado Acido d= § Min

6-(Metilsulfonilmetil)-1H-pirimidina-2,4-diona

o
0.0 )LNH

Se disalvis 6-(clorometil)- 1 H-pirimidina-2,4-diona (175 g, 1,09 mol) en DMF (2 L) y 5
agrezd sal de sodio de dcido metanosulfinicn (123,5 g, 1,31 mol). La reaccidn se calentd
hasta alcanzar 125°C duvante 2 horas luego se dejd enfriar y la suspension se filtrd y se
concentrd al vacio para proporcionar un 36lido amarille. El material bruta se lavé con agna,
ge filrd, luego se writurd con toluena. El sélido s [lird lusgo se titurd con isohexans para
proporcionar €l compuecta dezeado como un célido amarillo (250 2). El material e utilizé

z

sin purificacidn adicional.
6-(Clorometil)- 1 H-pirimidina-2,4-diona es un material comarcialmente dispanible.

2-Clora-4-[(35)-3-metilmorfolin-4-il]-6-(matilsulfonilmetil)pirimidina también puede

prepararse mediante el método descrito a continnacién.
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2-Cloro-4-[(38)-3-metilmorfolin-4-i1]-6-(metilsulfonilimetil)pirimidina

EOJ
N~

)\

OO

Se agregd en una porcidn dcido metanosulfinico, sal de zodio (11,75 2, 115,11 mmeal) a 2-
clora-4-(yodometil)-6-[(35)-3-metilmarfolin-4-il]pirimidina (37 g, 104,64 mmol), en
acetoniirilo (900 mL) y 1a zalucién resultantz se agiid a 5°C durante 24 horas. Se
combinaron las capaz orgdnicas y se lavaron con agua (3 % 100 mL), se secaron sobre
MgS0y, se filtraron y el disolvents se ratird mediantz zvaporacién para proporcionar ¢l
producto bruio coms un aceite mamrén oscuro, que solidificd (36 g). Bl salido cruda se
purificé mediante cromatografia con silice instantdnza, gradienie de elncidn 0 .a 30% de
acztato de etilo en DCM, para proporcionar el material deszado (22 ) como un sélida
crema que fue idéntico a muestras previas.

2-Cloro-4-(yodometil)-6-[(3.5)-3-metilmorfolin-4-il]pitmidina

O,

B
N//]\CI

Se agregd gota a gota clorwy de metanoculfonilo (0,245 ml, 3,14 mmol) durante un
perinds de 5 minutos a una solucién de tristilamina (0,875 mL, 6,28 munal) y [2-cloro-6-
[(35)-3-metilmorfolin-4-il]pirimidin-4-ilJmetancl (510 mg, 2,09 mmol) en DCM (30 mL) a
0°C bajo nitrdgeno. La solucidn resuliantz se agitd a TA durants 45 minutos. La mezcla de
reaccion sz Jiluyd con agua (20 mL). La capa orgdnica se secd (MgSQy) y sz filud. se
agregd yodura de sodio (1569 mg, 10,46 mmol) y la reaccidn se calentd hasta alcanzar
50°C durante 20 horas. La mezcla de reaccién se filied y se evapord para praporcionar &l
material deseado (761 mg).
Ecpectro dz NMR: 'H NMR (400,152 MHz, DMSO) § 1,19 - 1,25 (3H, m), 3,15 - 3,22
(1H, m), 3,40 - 3,47 (1H, m), 3,57 - 3,60 (1H, m), 3,71 (1H, d), 3,90 - 3,94 (1H, m), 3,99 -
3,98 (1H, m), 4,28 - 4,32 (3H, m), 6,94 (1H, s).
Espectra de LCMS: m/z (ESI+) (M+IH)+ = 354; HPLC (R = 2,10 min.
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La 2-cloro-4-(yadometil)-6-[(35)-3-metilmorfolin-4-il]pirimidina también puede
prepararse mediante adicién gota a zota Jde clorure de matanosulfonilo (91 mL, 1169,52
mmal) a [2-cloro-6-[(3S)-3-meiilmarfolin-4-il]pirimidin-4-il}metanal (190 g, 779,63
mmol) y trictilamina (163 mL, 1169,52 nuaol) en DCM (2293 mL) a 0°C al aire. La
salucidn resnltants se dejd antibiar lentamentz hazta alcanzar TA durante un perindo de 4
horas. La mezcla de reaccién se aplacd con agua, se extrajo con DCM y la capa crgénica se
cacd sobre MaS0Qy, se filtrd v se evapord para proporcionar [2-cloro-6-[(3S)-3-
metilmorfolin-4-il] pirimidin-4-ilJmetil metanosulfonats come una goma amarilla (251 2).
Se agrezd yoduro de sodio (234 3, 1560,07 mimcl) a extz matarial en acetona (3679 mL) y
1a suzpensidn resulianie se azitd a TA durantz 16 horas, La lll‘::b].\ dz rzaccidn se evapord
hasta secarse y se disolvis nuzvamenie en DCM y ce lavd trec veces con agna luego con
una solucidn de tiosulfato dz sodio satirado acuoso. La capa orgdnica zé secd sobre
MgS0,, se filied y se evapord para proporcionai el producto biuto deseado (270 2). Esto s
porificd mediante cromatografia para proporcionar un s3lida blancnzco que se triturd
adicicnalmente con £ier para proporcionar 21 material deszado quz fue idéntico a muzctras

previas.

[2-Clora-6-[(38)-3-metilmorfolin-4-il]pirimidin-4-il Jmetancl

0

N "’/
SN
Ho\/fN\//k o
Se disolvid meatil 2-claro-6-[(35)-3-meiilmarfolin-4-iljpirimidina-4-carboxilato (3,15 3) en
THF seco (20 mL) y se enfrié hasta alcanzar 0°C bajo nitrdgens. Una salucidn de

e

borohidruro de litio (2,0M =zn THF, 6,09mL) se agread gota a gota y 1a salucidn se dejd

12

entibiar hasta alcanzar TA y oz agitd durante 1 hora, La reaccidn se aplacd con agua (20

mL) luego se avapord hacta secarss, el regiduo disolved en acatato de etila (150 mL) y se

lavé con agua (150 mL) seguido por salmuera (50 mL). Loc argdnicos ce evaporaran hasta
arse para proporcionar el material deseado comio un 58lido blanco (2,44 g).

Especiro de NMR: '"H NMR. (400,132 MHz, DMSO) § 1,20 - 1,21 (3H, m), 3,18 - 3,22

(1H, m), 3,40 - 3,47 (1H, m), 3,56 - 3,60 (1H, m), 3,71 (1H, d), 3,91 - 3,94 (1H, m), 3,9

(11, d), 4,35 (3H, d), 5,51 (1H, t), 6,74 (1H, s).

Espectro de Masa; M+H* 244,
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El [2-Cloro-6-[(3S)-3-metilmorfolin-4-il]pirimidin-4-ilJmetancl también puede prepararse
mediante adicidén gota a gota de borshidvuro dz litio (2M en THF) (454 mL, 908,17 mmal)
durante un perinds de 15 minntos & una solucidn de metil 2-cloro-6-[(3S)-3-metilmorfolin-
4-il)pirimidina-4-carboxilato (233 g, 364,92 mmal) en el THF (4701 mL) a 0°C. La mezcla
se agitd a TA durante 2 horas luego 52 agregsd lentamente agua (1500 mL). Se formd un
s6lido blanco que s& retird por decantacidn y el THF se retird al vacio. Al residus se
agregd mas agua (500 mL) y se extrajo con acetaty de etilo (3 x 700 mL). Los arganicos
combinados o lavaron con salmuvera, s secaron sobre MgSO,, se filtraron y se

concentrarcon a un célido blanco quz fue idéntico a muestras previas.

Metil 2-cloro-6-[(35)-3-metilmarfolin-4-il]pirimidina-4-carboxilato

®
N

LN

0 A

N™ “Cl

0
Se disolvid metil 2,6-dicloropirimidina-4-carboxilato (5 2) en DCM (120 mL). Se agrezd
gota a goia (35)-3-metilmarfolina (2,49 g) dizuvelta en triziilamina (3,70 mL) y DCM (10
mL) a 1a colucién durante 10 minutor. La reaccién se dejd agitar a temperatura ambiznte
durante 1 hora. La reaccidn luego 52 evapord hasta secarse y se dizolvié en DCM (300
mil). Los orgdnicos se lavaron una vez con agua (150 mL) y s secaron (MgS0O.), se
filtrarcm y se evaporaron. El material bruio se cromatografid sobre silice, eluyenda con
2,5% de metanal en DCM, para proporcionar €l matzrial deseado como un sélida blanco
(3,15 g).
Espectro de NMR: '"H NMR (400,132 MHz, DMSO) § 1,22 - 1,24 (3H, m), 3,25 (1H, d),
3,41 - 3,43 (1H, m), 3,57 - 3,61 (1H, m), 3,71 (1H, d), 3,87 (3H, 5), 3,91 - 3,95 (1H, m),
4,25 (1H, s), 4,45 (1H, 5), 7,29 (1H, s5).
Espectro de Masa; M+H" 272.

Metil 2-clora-6-[(35)-3-metilmorfolin-4-il]pirimidina-4-carboxilata también puede
prepararse medianie 1a adicidn 2 metil 2,6-dicloropirimidina-4-carboxilato (250 g,
1207,65 mmal) al TiCM (2500 ml). Se agregd wistilamina (133 mL, 1328,41 mmol) y la

reaccidn se enfrid hasta alcanzar 0°C. Se agrzgd gola a gota (35)-3-metilmorfolina (128 g,
O O o

1268,03 mmol) disuelta en DCM (300 mL), durante 30 minutos y la mezcla s¢ agitd a 5°
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durante toda la noche. Se agregd agua (200 mL), las faces se separaron y la capa acnaca s2
extrajo con DCM (300 mL). Las organicos combinados se lavaron con salmuera (300 mL),
ge secaron sobre MzSOy, se filiraron y se concentraron hasta proporcionar un s4lido crema.
El sélido crudo se disolvié en acetatn de etilo caliente (3 volimenes) luego se agregd
isohexano (5 volumencs) la mazcla sz dzjs enfriar con agitacidn durante el fin de semana
para proporcionar ¢l material deseadn coma un sélido que fue idéntico a muestras pravias.

3.5)-3-metilmorfolin-4-il]-6-(2-metilsulfonilpropan-

A una solucidn de 4-[4-[(38)-3-metilmorfolin-4-il}-6-(2-metilsulfonilpropan-2-il)pirimidin-
2-il}anilina (100 mg, 0,26 mmol) en DCM (2 mL) s agrezd una zolucidn de di(imidazol-1-
i)ms=tanationa (50,2 mg, 0,28 mmel) en DCM (1 mL) v 1a solucidn se azitd a TA durante 2
horas. Se agregd ciclopropilamina (0,039 mL, 1,28 mmol) seguids por trictilamina (0,036
mL, 0,26 mmal) y 1a solucidn se agitd durante t2da la noche a TA. El products bruto se
purific mediante HPLC preparativa, ntilizando mezclas cada vez menos polares de agua
(conteniendo 1% de NH3) y MeCN como eluyzenies, para proporcionar €l material deseado
como un sdlido blanco (64,0 mg, 51,0 %).

Espectro d2 NMR: 'H NMR (400,13 MHz, DMSQ-d;) 3 0,59 - 0,62 (2H, m), 0,74 - 0,79
(CH, m), 1,24 (3H, d), 1,7% (6H, <), 2,90 - 2,95 (1H, my), 3,04 (3H, z), 3,19 - 3,25 (1H, m),
3,47 - 3,54 (1H, m), 3,64 - 3,07 (1H, m), 3,78 (1H, d), 3,96 - 4,00 (1H, m), 4,22 - 4,26 (1H,
), 4,59 - 4,60 (1H, m), 6,78 (1H, s), 7,02 (2H, d), 8,14 (1H, s), $,25% (CH, d), 9,51 (1H, s)
Espectro de LEMS: w/z (EST+H)(M+H)+ = 490; HFLC tR = 2,08 min.

Los compuestos que figuran a continuacién se prepararcn en forma andloga a partir Jde 4-
[4-[(38)-3-metilmorfolin-4-it]-6-(2-metilsulfonilpropan-2-il)pirimidin-2-il]Janilina

utilizando la amina apropiada.
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Ejemplo Estructura NOMEBRE LCMS| Tiempo de
MH+ | retencion
(min)
2a Luj 3-metil-1-[4-[4-[(3S)-3- 404 1,90
N\N"' metilmorfolin-4-il]-6-(2-
00 |
7SN ~N"l'"\‘:L i meiilsulfonilpropan-2-
L il)pirimidin-2-il)fenil]tiourea
2b Loj 3-etil-1-[4-[4-[(3S)-3- 478 2,14
N metilmorfolin-4-i1]-6-(2-
s (, d Isulfonil 2
ASNNENY 8 metilsulfonilpropan-2-
AL P
H H i)pirimidin-2-il]fenilJtionrea
2c L»OJ 3-(2-hidroxiztil)-1-[4-[4- 404 1,79
’1N'" [(3S)-3-metilmorfolin-4-il]-
00 |
AP s s M e (o meilsulfonilpropan-2-
NS T prop
HOH il)pirimidin-2-il]fenil]ticurea
2d LOJ 53-(2-dimetilaminoetil)-1-[4- | 521 2,08
N [4-[(3S)-3-metilmiorfolin-4-
SN U
/S‘A WY 8 J‘N‘~ i1]-6-(2-metilsulfonilpropan-
Z NJLN
H H 2-il)pirimidin-2-
il]fenil]tiourea

Ejemplo 2a: 'H NMR (400,13 MHz, DMSO-dg) & 1,24 (3H, d), 1,73 (8H, <), 2,95 3H, d),

3,04 (3H, s), 3,17 - 3,25 (1H, m), 3,48 - 3,53 (1H, m), 3,63 - 3,67 (1H, m), 3,77 (1H, Jd),

3,90 - 3,99 (1H, m), 4,24 (1H, d), 4,60 - 4,65 (1H, m), 6,78 (1H, 3), 7,33 (2H, d), 7,35 (1H,
8), $,30 (2H, d), 9,73 (1H, s)

Ejemplo 2b: "H NMR (400,13 MHz, DMSO-dg) & 1,14 (3H, v, 1,24 3H, d), 1,77 (3H, 3),
1,78 (3H, s), 3,03 (3H, 3), 3,18 - 3,25 (I1H, m), 3,47 - 3,52 (3H, ), 3,63 - 3,67 (1H, m),
3,77 (1H, d), 3,96 - 4,00 (1H, m), 4,22 - 4,25 (1H, m), 4,59 - 4,65 (1H, m), 6,77 (1H, s),
7,56 (2H, d), 7,83 (1H, 3), §,20 (2H, d), 9,63 (11, 3)

Ejemplo 2¢: '"H NMR (400,13 MHz, DMSO-dg) & 1,24 (3H, ), 1,78 (6H, 5), 3,04 (3H, 3),
3,17 - 3,25 (1H, m), 3,47 - 3,53 (1H, m), 3,57 (4H, s), 3,63 - 3,06 (1H, m), 3,77 (1H, d),
3,90 - 4,00 (1H, m), 4,24 (1H, d), 4,59 - 4,65 (1H, m), 4,21 (1H, 2), 8,78 (1H, s), 7,03 (2H,
dy, 7,87 (1H, s), 3,30 2H, 1), 9,81 (1H, s)

o —
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Ejemplo 2d: "H NMR (400,13 MHz, DMSO-dg) o 1,24 (3H, d), 1,73 (6H, 5), 2,21 (¢H, s),
2,45 (2H, v), 3,04 (3H, s), 3,15 - 3,25 (1H, my), 3,47 - 3,57 (3H, m), 3,63 - 3,67 (1H, m),
3,77 (1H, ), 3,96 - 4,00 (1H, m), 4,22 - 4,25 (1H, m), 4,59 - 4,65 (1H, m), 6,7% (1H, s),
7,65 (21, d), 7,77 (1H, s), 8,30 (2H, d), 9,90 (1H, 5)

La preparacién de 4-[4-[(35)-3-metilmaorfolin-4-i1]-6-(2-metilsulfonilpropan-2-il)pirimidin-

2-il]anilina se describe a continuacidn:

4-[4-[(38)-3-Meiilmorfolin-4-il]-6-(2-metilsulfonilpropan-2-iDpirimidin-2-il]anilina
®
N7

0.0 /“)qu
g %
TN \O
Z NH,

Se agregd diclorebis(irifznilfos fina)paladio(Il) (0,287 z, 0,41 mmal) a 2-cloro-4-[(35)-3-

S

metilmerfolin-4-i1]-6-(2-metilsulfonilpropan-2-iDpirimidina (2,73 3, §,18 mmal), 4-
(4,4,5,5-tewrametil-1,3,2-dioxaborolan-2-ilanilina (2,329 g, 10,63 mmal) y carbonato de
sodio acuozo 2M (15 mL, 29,44 mmal) en DMF (15 L), DME (15 mL), etanol (15 mL) y
agua (37,5 mL) a TA bajo nitrégens. La reaccién s& purgd con nitrdgeno durante 15
minutoc y la mezcla rezultantz se agitd a 80°C durante 3 horas. La mezcla de reaccidn se
diluyd con acetato de etilo (300 mL) y s lavd secuencialmente dogs veces con agna (150
mL) y salmuera saturada (150 mL). La capa orgdnica se secd (MgSQy), se filud y z2
evapord para proporcionar producto bruto conms una goma marrén oscura. El producta
brute se purificd mediante cromatografia con silice instantdnea, eluyendo con 0.2 20% dz
acztato de etilo en DCM, para proporcionar 21 matzrial deseada comea un s6lido blanco
(2,16 g).

Espectro de NMR: "H NMR (400,13 MHz, DMSQ-dg) 5 1,33 (3H, d), 1,37 (6H, 3), 2,93
(3H, 5), 3,25 - 3,35 (1H, m), 3,536 - 3,63 (1, m), 3,72 - 3,7¢ (1H, m), 3,32 (1H, d), 3,90
(2H, s), 4,01 - 4,05 (1H, m), 4,11 - 4,15 (1 H, m), 4,40 - 4,33 (1H, mj, 6,35 (11, s), 5,71
(2H, d), 8,21 (2H, d) X

Espectro de LEMS: m/z (ESI+) M+H)+ = 391; HPLC (R = 2,05 min.
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2-Cloro-4-[(35)-3-metilmorfolin-4-i1]-6-(2-metilsulfonilpropan-2-i)pirimidina

O,

00 N
S I N/J\CI
Se agregd tare-butdrido dz codio (278 mg, 2,39 mmal) a 2-cloro-4-[(38)-3-metilmorfolin-

4-il]-6- (lTlplll...UlfUl'llllll\,lll)p]l’ll]lldlll’l (323 mg, 2,29 mmnl) en DMF (25 mL) a 0°C bajo
nitrégena. Se agregd yodometano (0,180 mL, 2,29 mmol) y la solucidn resultant se agitd
a 0°C duraniz 15 minuios. Se agregd mas terc-butdxido de sodio (278 mg, 2,89 mmol)
seguido por yodometano (0,180 mL, 2,29 mmal) y 1a colucidn resultante se agitd a 0°C
durante 1 hora. La reaccién se diluyd con DCM (100 mL) y 52 lavo con agua (100 mL) y
salmuera (100 ml.). La capa orgdnica se secd (MgzSQy), se filird y ¢l dizolvente ce evapord
hasta proporcionar una goma que lentamente se cristalizé. El producto bruto se purificd
mediante cromatografia con silice instantanza, eluyendo ¢on 0 a 5% de metanol en DCM,
para proporcionar el material deseado como vn 56lido blanca (691 mg).

Especiro de NMR: '"H NMR (400,13 MHz, DMSO-dg) 5 1,26 (3H, d), 1,72 (8H, 2), 2,37
(3H, s), 3,19 - 3,27 (1H, m), 3,44 - 3,51 (1H, m), 3,60 - 3,63 (1H, m), 3,72 (1H, d), 3,92 -
3,96 (2H, m), 4,23 - 4,32 (1H, m), 6,53 (1H, s)

Espectro de LEMS: m/z (EST+) M+H)+ = 334; HPLC (R = 1,95 min.

como se describe anteriormente.

Ejemplo 3: 1-[4-[4-][2-(BencenosulfoniDpropan-2-il]-6-[(3.5)-3-mectilmorfolin-4-
il)pirimidin-2-il}fenil]-3-metiltiourca

),
%I

CAY

~ ~ NN

Una solucidn dz 4-[4-[2-(bencznosulfonil)propan-2-i13-6-[(35)-3-metilmorfolin-4-
il]pirimidin-2-il]anilina (0,091 2, 0,2 mmol) en THF (1,0 mL) 52 agrezd a una solucién de
di(imidazol-1-iDmetanotiona (0,050 2, 0,22 mmeol) en DCM (1,0 mL) y 1a solucidn

resultante sz agitd a 40°C duranie 30 minutos. Sz agregd una solucidn Jde metilamina (2,0M
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en THF, 0,5 mL, 1,0 mmol) y la reaccién se agits a 40°C durante 30 minutos y el

disolvente sz evapord. El material bruto e purificd mediante HPLC preparativa para

proporcionar el material deseado como un s5lido (63 mg).

Espectro de NMR: 'H NME (300,12 MHz, DMSO-d;) 5 1,20 (3H, J), 1,77 (3H, 5), 1,78

(3H, s), 2,93 GH, ), 3,11 - 3,20 (1H, m), 3,45 - 3,52 (1, m), 3,681 - 3,66 (111, m), 3,76

(1H, d), 3,94 - 3,98 (1H, m), 4,14 (1H, d), 4,50 - 4,59 (1H, m), 6,69 (1H, 5), 7,40 (ZH, 1),
7,46 -7,53 (4H, m), 7,61 - 7,63 (1H, m), 7,78 - 7,88 (3H, m), 9,73 (1H, 5)
Espectro de LEMS: mi/z (ESI+)(M+H)+ 526, HPLC (R = 2,41 min

Los compuestos que figuran a continnacidén se prepararon en forma andloga ntilizando la

amina apropiada.

Ejemplo Estructura NOMBRE LCMS| Ticmpo
MH+ de
retencion
(min)
3a [0] 1-[4-[4-[2-(bencenasnlfonil)propan- | 526 2,55
. iy N" 0-i1]-6-[(3S)-3-metilmorfolin-4-
) ! | B . .
( \11’57\’ et i3 il]pirimidin-2-il]fenil]-3-
WO ciclopropiltiourea
3b I:O] 1-[4-[4-[2-(bencengsulfonil)propan- | 540 2,57
v 2-i1]-6-[(3S)-3-metilmorfolin-4-
o £
"/‘\~|'s‘/\ N ""\] $ il]pirimidin-2-il]fenil]-3-etilioursa
3c 0. 1-[4-[4-[2-(bencenosulfonil)propan- | 556 2,16
v 2-il]-6-[(3S)-3-metilmorfolin-4-
00 |\T
ﬂ”‘ ;J'S'/\ N’ lln"l 3 "l pirimidin-2-i1]fenil]-3-(2-
HOR hidroxietiltiourea

Ejemplo 3a: 'H NMR (300,13 MHz, DMSO-id) & 0,56 — 0,62 (2H, ), 0,72 - 0,78 (2H,

m), 1,21 3H, d), 1,77 (3H, 5), 1,7& (GH, 5), 2,81 = 2,99 (1H, m1), 3,11 -

199

Ny i

(1H, m), 3,45 -

3,52 (1H, m), 3,61 - 3,60 (1H, m), 3,76 (1H, d), 3,94 - 3,95 (1H, m), 4,13 - 4,17 (111, m),
4,51 4,59 (1H, m), 6,70 (1H, 5), 7,40 - 7,53 (6H, m), 7,62 - 7,65 (1H, m), 7,54 (2H, ), §,14
(1H, s), 9,48 (1H, s)
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Ejemplo 3b: 'H NMR (300,13 MHz, DMSO-dg) 5 1,13 (3H, 1), 1,20 (3H, d), 1,77 (3H, 5),
1,78 (3H, s), 3,11, 3,22 (1H, m), 3,43 - 3,51 (3H, m), 3,61 - 3,66 (1H, m), 3,76 (1H, d),
3,94 - 3,99 (1H, m), 4,11 - 4,16 (1H, m), 4,51 4,58 (1H, m), 6,69 (1H, 5), 7,41 2, d), 7,46
- 7,53 (4H, m), 7,62 - 7,63 (1H, m), 7,55 (3H, d), 9,62 (1H, s)

Ejemplo 3c: 'H NMR (300,15 MHz, DMSO-dg) & 1,20 (3H, d), 1,77 (3H, 5), 1,78 (3H, s),
3,11 - 3,21 (1H, my), 3,44 — 3,50 (1H, m), 3,52 - 53,38 (4H, m), 3,60 - 3,67 (1H, m), 3,70
(1H, d), 3,94 - 3,93 (1H, m), 4,05 - 4,16 (1H, m), 4,30 - 4,39 (1H, m), 4,34 (1H, s), 6,69
(1H, s), 7,46 - 7,52 (6H, m), 7,62 - 7,65 (1H, m), 7,33 - 7,87 3H, m), 3,79 (1H, s5)

La preparacién dz 4-[4-[2-(bencenosulfonil)propan-2-il]-6-[(3S)-3-metilmorfolin-4-

il]pirimidin-2-il]Janilina se describe a continuacién:

4-[4-[2-(bencznosulfoniDpropan-2-il]-6-[(3S)-3-metilmorfolin-4-il pirimidin-2-il]anilina

)
O,

oo (N
Ov:s: LN~
DA
& PN,

Se agregdé carbonato de sodio (solucidn acuoza 2M) (3,21 mL, 6,43 mmol) a 4-(4,4,3,5-

tetrametil-1,3,2-dioxaborolan-2-il)anilina (391 mg, 1,79 mimol) y 4-[2-
(bencenosulfonil)propan-2-il]-2-cloro-6-[(35)-3-metilmaorfolin-4-il]pirimidina (707 mg,
1,79 mmol) en una mezcla de DME (8,0 ml), etanol (4,0 mL), DMF (4,0 mL) y agva (4,0
mL) bajo nitrdgeno. La mezcla se desgasificd y se purgs con nitrdgeno tres veces. Se
agregd clorure de bis(iifenilfosfina)paladic(IT) (63 mz, 0,09 mmol) y la mezcla se
dzszasificd y sz purgd con nilrdgens (res veces mis. La suspensidn resuliante se agitd a
20°C durante 30 minutos. La mezcla de reaccidn ce concentrd y se diluyss con acetato de
etilo (50 mL) y sz lavd secuencialmenie con agua (27 25 mL) y salmuera saturada (25 mL).
La capa orgénica sz zecd sobre M2SQu, se filtnd y sz evapord para proporcionar producto
bruto. El producto bruto se purificd mediante cromatograffa con silice instantanea,
gradiente dz elucidn 0 a 2% de metanol en DCM, para proporcicnar el material Jdeszado
como un s6lida beige (578 mg).

Espectro de NMR: '"H NME (300,13 MHz, CDCL) § 1,33 GH, d), 1,35 (3H, s), 1,85 (3H,
8), 3,25 - 3,35 (1H, m), 3,38 - 3,67 (1H, m), 3,74 - 3,85 (4H, m), 4,02 - 4,07 (1H, m), 4,10 -
4,15 (1H, m), 4,47 - 4,50 (1H, m), 6,33 - 6,39 (2H, m), 6,63 (1H, 5), 7,30 - 7,30 (2H, m),
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7,45 -7,51 (1H, m), 7,53 - 7,57 2H, m), 7,74 - 7,75 (2H, m)
Espectro de LCMS: m/z (ESI+) M+H)+- = 453; HPLC (R = 2,22 min

4-[2-(bencenosulfoniDpropan-2-il]-2-cloro-6-[(3S)-3-metilmarfolin-4-i] ] pirimidina

®
N7
00 [N
©/ SN e
Se agregd yodometana (0,156 mL, 2,50 nuniol) a 4-(bencenosulfonilmetil)-2-cloro-6G-[(3S)-

3-metilmorfolin-4-il]pirimidina (0,920 2, 2,5 mmol) y terc-butézido de sodio (0,240 3,
2,50 mmaol) en DMF (14 mL) se enfrid hasta alcanzar 0°C, La mez¢la de rzaccidn o2 agitd
durantz 10 minuios nego o2 agrzgaron un segundo equivalenie de tere-budxida de sadio
(0,240 g, 2,50 mmol) y yodome[aﬁo (0,136 mL, 2,50 ramol). La reaccidn se dejo entibiar
hasta alcanzar TA y luzgo sz azitd durantz 1 hora. La mezcla se diluyd con agua (S0 mL) y
DCM (50 mL). La capa organica se separd y 52 lavd secuencialmente con agua (2 x 50mL)
y salmuera (2 x 50mL). La capa orgdnica lueao se zecd (MzSO,), ze filtrd y se evaparsd
para proporcionar producto bruto. El producto bruto se purificd mediantz cromatografia
con sflice instanidnea, gradiente J2 elucidn 0 a 2% de matanol en DCM, para proparcionar
el material deseado como un sdlido blanco (0,742 g).

Egpectro de NME: [H MME (300,13 MHz, CDCI3) 5 1,34 (3H, d), 1,75 (3H, z), 1,75 (3H,
5), 3,20 - 3,35 (1H, m), 3,33 - 3,02 (IH, m), 3,69 - 3,74 (1H, m), 3,79 - 3,83 (1H, m), 4,00 -
4,05 2H, m), 4,34 (1H, d), 6,76 (IH, s), 7,45 - 7,50 (2H, m), 7,56 - 7,65 (3H, m)

Espectro de LEMS: m/z (ESI+) M+H)+ = 396; HFLC (R = 2,46 min

4-(Bencanosulfonilimetil)-2-clors-6-[(38)-3-metilmorfolin-4-il]pirimidina

@

N
00 [N
©/S N/J\Cl

Sz agrezd dcido bencenozulfdnica, sal d2 sodio (4,22 g, 25,74 mmal) a 2-claro-4-

(yadormetil)-6-[(35)-3-metilmorfolin-4-il]pirimidina (7,0 g, 19,50 mmol) 2n acetonitrilo
(200 mL) y 1a mezcla rzsultante se agiid bajo una atmésfera de nitrégens a S0°C durante 20

haras. La reaccidn ze enfrid y 2l disolvente ce retird. DCM sz agregd v la colucidn se lavid

fﬁ\
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con agna. E1 DCM ce secd (MgSQy), a2 filind y el disolvenie se retird, Bl productos brato s2
purificd mediante cromatografia con silice instantanea, gradiente de elucion 0 a 30% de
acetato de =tiloy en DCM, para proporcionar ¢l material deszado coma un 54lido crema
(6,21 g).

Especiro de NMR: 'H NMR (400,132 MHz, DMSO-dg) & 1,15-1,16 (3H, d), 3,11-3,18
(1H, 1), 3,33-3,45 (1H, td), 3,55-3,55 (1H, dd), 3,70-3,73 (1H, 1), 3,85-3,94 (2H, m), 4,15
(1H, bs), 4,64 (2H, 5), 6,67 (1H, 3), 7,63-7,66 (2H, m), 7,74-7,20 (3H, m).

Especiro de LEMS: m/z (ES+) M+H)+ = 368; HPLC (R = 2,05 min.

La preparacién de 2-cloro-4-(yodometil)-6-[(38)-3-metilmorfolin-4-il] pirimidina como se

describe anteriormente.

Ejemplo 4: 3-Ciclopropil-1-[4-[4-[2-(3-hidroxipropilsulfonil)propan-2-il]-6-[(3S5)-3-

metilmorfolin-4-il]pirimidin-2-illfenil]tiourca

®
N7

0.0 ﬁN

Mo, - s L A

Se agregd di(imidazol-1-iDmetanctiona (46 mgz, 0,20 minol) a 3-{2-[2-(4-aminafenil)-6-
[(38)-3-metilmonfolin-4-il]pirimidin-4-il]propan-2-ilsulfonil ] propan-1-21 (100 mg, 0,17
mmol) en DCM (2 mL) y THF (1 mL) v la reaccion zz agitd a TA durante 3 horas, Se
regé ciclopropilamina (1,20 munol) szguide por triztilamina (0,043 mL, 0,17 mmal) y la
reaccidn ce agitd a 500C durante 2 horas. La mezcla se dejd enfriar y se purificd mediantz
HPLC preparativa para proporcionar €l material deseado como un sélido (97 mg).
Espectro de NMR: 'H NMR (400,132 MHz, DMSO-dy) & 0,37 - 0,65 (2H, m), 0,72 - 0,32
(2H, m), 1,24 (3H, d), 1,72 - 1,85 (8H, my), 3,21 - 3,35 (4H, m), 3,41 - 3,54 (3H, m), 3,65
(1H, d), 3,77 (1H, &), 3,93 (1H, d), 4,24 (1H, d), 4,56 - 4,66 (2H, m), 6,79 (1H, s), 7,62
(2H, d), 5,16 (1H, 5), 5,29 (2H, d), 9,51 (1H, s5).

Espectra d2 LCMS: m/z (ES+) M+H)+ = 534; HFLC (R = 1,94 min.

Los siguientes compuestos se prepararon én forma andloga a partir de 3-[2-[2-(4-
aminofenil)-6-[(35)-3-meiilmorfolin-4-il]pirimidin-4-il]propan-2-ilsulfonil]Jpropan-1-al y

la amina apropiada.
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Ejemplo Estructura NOMBRE LCMS| Tiempo
MH+ de
retencion
(min)
4a EOJ 3-(2-hidrozietil)-1-[4-[4-[2-(5- 538 1,63
N7 T N A LA
p.o\l\"(?'s? Jl:ii o H11'1:11'._»x1p1u—p%lsrlﬁj?l?lflrl)plu'pan'?—11.]-'6
N\ uN j‘N J [(3S)-3-metilmorfolin-4-il]pirimidin-
"% Reillfenil]tiourea
4b [OJ 1-[4-[4-[2-(3- 508 1,82
N7 A DEOP niDoronan-2-i-6-
TN o S B
TN Nj\N/ [(3S)-3-metilmoifolin-4-il]pirimidin-
R R-il}fenil]-3-metiltioursa
4c on 3-etil-1-[4-[4-[2-(3- 522 1,97
HOI - J/lj'\/ hidroxipropilsulfonil)propan-2-ii]-6-
~’s‘/\ N uN JSLN J [(3S)-3-metilmorfalin-4-il]pirimidin-
H H

2-il]fenil]tiourea

Ejemplo 4a: 'H NMR (400,132 MHz, IIMSO-dg) & 1,24 (3H, d), 1,70 - 1,81 (3H, m), 3,17
- 3,34 (6H, m), 3,41 - 3,46 (2H, m), 3,47 - 3,55 (1H, m), 3,65 (1H, d), 3,77 (1H, J), 3,93
(1H, d), 4,24 (1H, d), 4,56 - 4,63 (2H, m), 4,21 (1H, 5), 6,79 (1H, 5), 7,63 (2H, d), 7,37

(11, s), 8,30 (2H, d), 9,31 (1H, s)

Ejemplo 4b: 'H NMR (400,132 MHz, DMSO-d;) 5 1,24 (3H, d), 1,71 - 1,52 (8H, m), 2,95
(3H, s), 3,15 - 3,34 (3H, m), 3,42 - 3,55 (GH, m), 3,65 (1H, d), 3,77 (1H, d), 3,98 (1H, d),
4,23 (1H, dy, 4,36 - 4,64 QH, m), 6,79 (1H, <), 7,55 CH, d), 7,35 (11, z), £,30 (2H, d),
9,73 (1H, s)
Ejemplo 4c: 'H NMR (400,132 MHz, DMSO-dg) 5 1,14 (3H, 1), 1,24 (3H, d), 1,74 - 1,52
(8H, m), 3,19 - 3,34 (SH, m), 3,39 - 3,57 (3H, m), 3,65 (1H, d), 3,777 (1H, d), 3,98 (1H, d),
4,22 (1H, 4), 4,57 - 4,64 (ZH, m), 6,72 (1H, 5), 7,57 (ZH, d), 7,89 (1H, c), 8,30 (2H, )

La preparacidn de 3-[2-[2-(4-amincfenil)-6-[(35)-3-metilmorfolin-4-ilJpirimidin-4-

ilJpropan-2-ilsulfonil]propan-1-al se describe a continuacidn,
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3-[2-[2-(4- Aminofeni)-6-[(358)-3-metilmorfolin-4-i]pirimidin-4-il ]propan-2-

ilsulfonil]propan-1-ol

o

.
Yy
N
QQ |
Car ~ 7\ N |\\

Z NH,

Se agregd clomro de bis(trifznilfosfina)paladio(l) (0,176 g, 0,25 mmaol) a 3-[2-[2-claro-6-
[(385)-3-metilmorfolin-4-il]pirimidin-4-il]propan-2-ilsul fonil] propoxi-tri(propan-2-il)zilano
(2 g, 3,74 mmal), 4-(4,4,5,5-tetrametil- 1,3,2-diezaborclan-2-ilyanilina (1,107 g, 5,05
mmel) y solucidn de carbonato de sodio 2M (5 1aL, 6,00 mmol) ¢n un disclvents mezcla
de DMF (5 L), DME (€ mL), agua (2 miL) y etanal (1,5 mL) y 1a mezela resultanie se
agitd a 90°C durante 5 horas, bajo wna atmésfera inzrte. La mezcla da reaccidn se diluyd
con acetato de etila (200 mL) y se lavd con agua (2 = 100 mL). La capa orgdnica se sece
cobre NazSOQy, se filtrd y se evapord para proporcionar un residun que se disalvid en DCM
(100 mL) y se agrezd fluoruro de tetrabutilamonia (18,72 mL, 18,72 mmol). La mezcla se
agitd a TA durante 2 horas. La mezcla dz reaccian sz diluyd con DCM (100 mL) v se lava
secuencialmente con una solucién de clorure de amonio acuoso zaturado (50 mL) y agna (2
% 100 mL). La capa organica s secé sobre MaySOy, se filtrd y se evapord para
proparcionar products bruta. El producto bimte se purificd mediante cromatografia con
silice instantdnea, gradiente de elucidn 20 a 100% de acetato de etilo en isohexano luego
4% d= metanol en acetaid de etilo, para proporcicnar un material que 3@ purificd
adicionalmente mediante cromatografia de intercambio idnico utilizands una columna
SCX, eluyendo con 7N amonfaco en metancl, para proporcionar ¢l material deseado como
un sélido beige (1,0 g).
Espectro de NMR: 'H NMR (400,132 MHz, DMSOQ-dg) 5 1,21 (3H, d), 1,72 - 1,51 (8H,
m), 3,14 - 3,22 (1H, m), 3,26 - 3,35 (3H, m), 3,41 - 3,52 (3H, m), 3,64 (1H, d), 3,76 (1H,
d), 3,97 (1H, d), 4,19 (1H, d), 4,50 - 4,60 2H, m), 5,54 CH, d), 6,58 - 0,69 SH, m), 3,00
(2H, d)
Espectro de LCMS: ninguno.

3-[2-[2-Clora-6-[(35)-3-metilmorfolin-4-il]pirimidin-4-il]propan-2-ilsulfonil | propoxi-

tri(propan-2-ilsilano
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Se agrzgd tere-butdxido de sadio (5,93 mmol) a wna solucion de 3-[[2-cloro-6-[(35)-3-
metilmorfolin-4-il]pirimidin-4-il]metilsulfonil] propoxi-tri(prapan-2-il)silana (3 g, 5,93
minol) en DMF (10 L) a -5°C, segnido por adicidn gota a gota de yodometans (0,33 mL)
a-5°C. La adicién de terc-butézido dz sodio y yadomatano e rzpitid y la reaccidn se agitd
a —5°C durantz 1 hora luzgo TA durante 16 horas. La mezcla de reaccidn se diluyd con
acetato de etilo (250 mL) y se lavd con agna (2 % 150 mL). La capa organica ze cecid sobre
MgS0,, se filtrd y se evapord para proporcionar producto bints que se triturd ¢on una
mezcla de éter dietilica y ischexano para proporcionar ] material deseada como un sélida
crema (2,0 g).

Ecpectro de NMR: 'H NMR (400,132 MHz, DMSO-dg) & 0,96 - 1,04 (21H, m), 1,20 (3H,
d), 1,79 - 1,39 (2H, my), 3,12 - 3,22 (3H, m), 3,39 - 3,43 (1H, m), 3,55 (111, d), 3,69 - 3,78
(3H, m), 3,94 (1H, ), 4,0€ (1H, 5), 6,38 (1H, 5)

Ecpectro de LCMS: m/z (ES+) (M+H)+ = 534; HPLC tR = 3,98 min.

3-[[2-Clora-6-[(35)-3-metilmorfolin-4-ilpirimidin-4-il Jmetilsulfonil propoxi-tri{propan-2-

il)silano

Se agregd 3-[[2-cloro-6-[(35)-3-metilmorfolin-4-il]pirimidin-4-il]imetilsulfonil] prapan-1-o0l
(5,4 g, 14,41 mmol) en DMF (25 mL) a clarotrisopropilsilano (3,70 mL, 17,29 mmal) e
imidazol (2,354 g, 34,58 mmal) en DMF (25 mL) a TA duranie un periodo de 5 minutas
bajo una atmdsfera de nitrdgenc. La solucidn resultantz ce agitd a TA durante 18 horas. La
mezcla de reaccidn se evapord hasta secarss y s2 disolvid nuzvamente en DCM (200 mL)
luego se lavé secuencialmentz con agua (100 mL) y salmuara saturada (100 mL). La capa
orgdnica se secd MzSOy), e filtrd vy oz cvapord para proporcionar ¢l material deceado

como un aceite (7,29 g).
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Espectro de NMR: 'H NME (400,132 MHz, CDCls) § 0,99 - 1,07 (21H, ), 1,33 (3H, d),
2,06 - 2,13 (2H, w), 3,20 - 3,24 (2H, m), 3,26 - 3,34 (1H, m), 3,50 - 3,57 (1H, m), 3,66 -
3,70 (1H, m), 3,77 - 3,83 (3H, m), 3,99 - 4,03 (2H, m), 4,16 (2H, 5), 4,25 - 4,37 (1H, m),
6,54 (1H, s)

Espectro de LEMS: m/z (ESI+)(M+H)+ = 506; HPLC (R = 3,42min.

3-[[2-Clora-6-[(38)-3-metilmorfolin-4-il ] pirimidin-4-illmetilsulfonil Jpropan-1-ol
®
N7
0.0

()
HO. _~_S N/J\Cl

Se agregd acidn 3-clorcbenzaperozoios (4,00 2, 23,16 mmol) a 3-[[2-cloro-6-[(35)-3-
mztilmarfolin-4-il]pirimidin-4-il]metilsulfanil] propan-1-o1 (3,63 g, 11,58 mmal) en DCM
(100 mL) a TA duranie un perfods de 5 minuios. La salucidn resultante se agitéd a TA
durante 3 horas. Una porcidn adicional de dcide 3-clorobenzoperozoico (2,00 3, 11,53
mmal) g2 agregd y la solucidn resultante se agitd a TA durante 1 hora adicional. La mezcla
de reaccidn se lavd secuencialments con 109 de colucidn dz metabisulfito de sodio acuaso
(2 = 100 mL), una zolncidn de hidrogenocacbonats de sodio acuoso saturado (100 mL) y
calmuera saturada (100 mL). La capa orgdnica se secéd (MaS0.), se filtrd y se evapord para
proporcionar €l material deseado come una goma (4,05 g).

Espectro de NMR: 'H NMR (400,132 MHz, CIxCls) & 1,34 (3H, d), 2,12 - 2,18 (2H, m),
3,27 (2H, v), 3,31 - 3,35 (1H, m), 3,51 - 3,57 (14, m), 3,67 - 3,70 (1H, m), 3,77 - 3,82 (3H,
my, 3,99 - 4,03 (1H, m), 4,18 (2H, s), 4,26 - 4,57 (1H, m), 6,31 (1H, s)

Espectro de LEMS: m/z (ESI+)(M+H)+ = 350; HPLC tR = 1,30min.

3-[[2-Clora-6-[(38)-3-metilmorfolin-4-ilpirimidin-4-il limetilsulfanil Jpropan-1-ol

@)

[Nj’l,
HO o~ S ﬁ
. B0 ot
R I /J\,.‘I

Una solucidn dz 2-cloro-4-(yodometil)-6-[(38)-3-meatilmorfolin-4-il]pirimidina (12,4 g,
35,07 mmol) en DCM (50 mL) se agregé a una solncidn agitada de 3-mercapto-1-propanol
(3,64 mL, 42,05 mmol) y DIPEA (9,77 mL, 36,11 mmol) en DCM (100 mL) a TA, durante

un periada de 40 minutas bajo una atmésfera de nitrdgzno. La solucidn resultanie 32 agitd
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a TA durante 18 horas, La mezcla de reaccidn se lavd secuzncialmente con una solucion de
hidrogenocarbonaio ds sodio acunso saturado (2 x 50 mL) y salmuera saturada (50 mL). La
capa orgédnica se secd (MgS0Oy), se filird y s evapard para proporcionar producto broto
cormd Un aceite marrdn oscura. El praducto bruio se purificé mediante cromatograffa con
silice instantdnea, eluyendo con 0 a 75% d= aceiato de etilo en DCM, para proporcionar el
material deseadn como una goma amarilla (5,86 g).

Espzciro dz NMR: '"H NMR (400,132 MHz, CDCLs) § 1,52 (3H, d), 1,34 - 1,90 (2H, m),
1,94 (1H, 3), 2,69 (2H, 1), 3,24 - 5,32 (1H, m), 3,51 - 3,58 (1H, m), 3,61 (2H, 5), 3,67 - 3,71
(1H, m), 3,73 - 3,30 (GH, m), 3,9¢ - 4,04 (2H, m), 4,22 - 4,54 (1H, m), 6,45 (1H, s)
Espectro de LCMS: m/z (ESI+)(M--H)+ = 318; HPLC (R = 1,55min.

La preparacidn de 2-cloro-4-(yodomeiil)-6-[(3S)-3-matilmarfolin-4-il]pirimidina comio se

describe anteriormente.

Ejemplo §: 3-(2-Hidroxictil)-1-[4-[4-(2-hidroxipropan-2-i)-6-[(35)-3-metilmorfolin-4-

il]pirimidin-2-illfenilJtiourea

CJ.

N ’

=N
HO e -~ OH
AYT 0 0
N™ N
H H

—

Una solucién de di(imidazal-1-ilymetanotiona (84 mg, 0,46 mmol) en DCM (2 mL) ce
agregd a una solucidn agitada de 2-[2-(4-aminofenil)-6-[(35)-3-metilnorfolin-4-
il]pirimidin-4-ilJpropan-2-ol (100 mg, 0,3 mmol) en DCM (2 mL) y THF (1 mL) durante
un periodo de 2 minutos bajo nitrdgenc. La solucidn resultante se agitd a TA durant= 2
horaz. Se agregaron etanolamina (91,5 mg, 0,46 mmol) y triztilamina (0,1 mL) a 1a mezcla
d

evapord hasta secarse y 3¢ disolvié nevament2 en DMF. El praducta bruto se purificd

[0

reaccidn. La solucidn resultantz 52 agité a TA durante 4 horas. La mezcla de reacciin ce

mediante HPLC preparativa para proporcionar ¢l material deseado como un sélido blanco
(5 mg).

Especiro de NME: 'H NMR (399,002 MHz, DIMSO) & 1,23 (3H, d), 1,46 (5H, <), 3,20 (1H,
m), 3,50 (1H, my), 3,57 (4H, m), 3,64 (1H, m), 3,77 (1H, m), 3,98 (1H, my), 4,16 (1H, m),
4,54 (1H, m), 4,%4 (1H, m), 5,24 (1H, 3), 6,54 (1H, 5), 7,59 (2H, d), 7,85 (11, 3), 2,29 2H,
d), 9,81 (1H, s)
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Los compnestas que figuran a continnacidn s2 prepararon en forma andlogza a partir de 2-
o (=)

[2-(4-aminofenil)-6-{(38)-3-matilmorfolin-4-il]pirimidin-4-il] propan-2-0l utilizanda la

amina apropiada.

Ejemplo Estructura NOMBRE L.CMS| Tiempo
MH+ de
retencion
(min)
Sa LOJ 1-[4-[4-QQ-hidrcxipropan-2-i1)-6-[(3S)- | 402 1,97
- /(ZN' 3-metilimoifolin-4-il]pirimidin-2-
N e
AN uu )SLN/ il]fenil]-3-metiltiourea
5b LOJ., 3-ciclopropil-1-[4-[4-(2-hidroxipropan- | 428 2,12
1 ﬁN ’ D-i1)-6-[(3S)-3-metilmorfolin-4-
Ho "N”'\CLN j\n A il]pirimidin-2-il]fenil]ticurea
H H
5¢ Eol, 3-etil-1-[4-[4-(2-hidroxipropan-2-il)-6- | 416 2,17
IZN ’ [(3S)-3-metilmorfolin-4-il]pirimidin-2-
”o”/\ NP illfenil]ticurea

Ejzmplo 5a: 'H NMR (399,902 MHz, DMSO) § 1,20 (3H, d), 1,52 (6H, 3), 2,00 (3H, d),
3,28 (1H, m), 3,55 (1H, m), 3,70 (1H, m), 3,53 (1H, m), 4,03 (1H, m), 4,22 (1H, m), 4,59
(1H, m), 3,30 (1H, m), 6,90 (1H, 3), 7,56 (2H, d), 7,87 (1H, 5), 8,35 (2H, d), 9,83 (1H, 5)
Ejemplo Sb: "H NMR (399,902 MHz, DMSO) & 0,60 (2H, m), 0,76 (2H, m), 1,24 (3H, d),
1,46 (6H, s), 2,93 (1H, m), 3,22 (1H, m), 3,50 (1H, m), 3,65 (1H, m), 3,77 (1H, m), 3,98
(1H, m), 4,16 (1H, m), 4,54 (1H, m), 5,24 (1H, 5), 6,95 (1H, 5), 7,57 (2H, d), ,10 (1H, s),
8,29 (2H, d), 9,52 (1H, s)
Ejemplo S¢: "H NMPE (399,902 MHz, DMSO) § 1,14 (3H, 1), 1,24 (3H, ), 1,46 (5H, 5),
3,21 (1H, m), 3,50 (3H, m), 3,65 (1H, m), 3,77 (1H, m), 3,98 (1H, m), 4,16 (1H, m), 4,54
(1H, m), 5,24 (1H, ), 6,84 (1H, 3), 7,52 (2H, ), 7,88 (1H, 5), 2,30 (2H, ), 9,65 (1H, 5)
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La preparacién de 2-[2-(4-aminofenil)-6-[(35)-3-mztilmorfolin-4-il]pirimidin-4-il]propan-

2-0} se describe a continnacién:

2-12-(4-Aminofenil)-6-[(38)-3-metilmorfolin-4-ilIpirimidin-4-il ] propan-2-ol

O,

Se agregd diclorobis(trifenilfosfina)paladia(Il) (0,492 g, 0,70 mmol) a 2-[2-clora-6-[(35)-
3-metilmorfolin-4-il]pirimidin-4-il]propan-2-al (3,51 g, 14,02 mmal), +-(4,4,5,5-tetrametil-
1,3,2-diczaborolan-2-il)anilina (3,38 2, 15,42 mmol) y carbonato de sadia (4,46 g, 42,06
mmal) en DME (80 mL) y agua (20,00 mL) bajo nitrdgeno. La solucidn resultante se agitd
a 30°C durante 6 horas, La mezcla de reaccidn se cliluy-j ¢on DCM (200 imL) y 32 lavié con
agua (400 mL) dos veces. La capa organica sz secé sobee M2S0,, ce filrd y se evapord
para proporcionar products bruto. El producio bruto se porificd mediante cromatografia
con silice instantdnza, gradiente de elucidn 20 a 60% de acetato de etilo en ischezano, para
proporcionar un material que se purificé adicionalmenie mediante cromatografia de
intercambia idnico utilizando una columna SCX, zluyends con amonfaco 2M en metanol,
para propotcionar ¢l material deszada come una goma rosada (2,78 2).

Espectro de NMR: "H NMR (399,902 MHz, DMSO) & 1,21 (3H, d), 1,43 (6H, s5), 3,17 (1H,
m), 3,47 (1H, m), 3,63 (1H, m), 3,76 (1H, m), 3,97 (1H, m), 4,13 (1H, m), 4,45 (1H, m),
5,18 (1H, s), 5,50 (2H, m), 6,59 (2H, d), 6,71 (1H, s), 8,07 (2H, d)

Espectra d2 LEMS: m/z (ESI+)(M-+H)+ = 329; HFLC (R = 1,95 min.

2-[2-Cloro-6-[(3.8)-3-metilmarfolin-4-il |pirimidin-4-ilJpropan-2-ol

)
N7

N
L

N™ Cl

Se disolvid matil 2-clore-6-[(35)-3-meilmorfolin-4-ilJpirimidina-4-carbaxilato (300 mg)
zn THF seco y se enfri hasta alcanzar =72°C. Se agregd gota a gota bromr de
metilmagnzsio (3,0M en éter diziilico, 0,74 mL) duranie 2 min lusgo 1a reaccidn se dezjd

agitar a =78°C durante 20 min antes d= dzjarse entibiar hasta alcanzar TA. La r2accién s
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agitéd durante 20 min adicionalzs y luezo ce aplacd con agua (2 mL). La reaccién se redujo
hasta secarse y se dividid entre acstato de &tilo (SO mL) y agna (50 mL) y la capa argdnica
se secd cobre sulfato de magnecio y se acpird hasta secarsz y proporcionar el material
deseado coma un sélido blanco (291 mg).

Especiro d= NMR: (400,13 MHz, DMSO-dg) & 1,16 - 1,23 (3H, m), 1,36 (6H, 5), 3,15 -
3,23 (1H, m), 3,40 - 3,47 (1H, m), 3,56 - 3,60 (1H, m), 2,71 (1H, d), 3,91 - 3,94 (2H, m),
4,34 (1H, 5), 5,28 (1H, s5), 6,87 (1H, 3).

Espectro de Masa; M+H* 272.

La preparacidn de metil 2-clora-6-[(3S)-3-metilmorfolin-4-il]pirimidina-4-carboxilato

como 3¢ describe anteriormente.
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REIVINDICACIONES
1. Un compuesto de fdrmula (I)
0]
(o
N

férmula (I)
o una sal farmacéuticamente aceptable de 1oz mismos; en dondse
mes0,1,2,304;
Y ¢ Y2 son indepzndientementz N o CR® siempre que uno de 'V 2 Y2 sea Ny el atro sea
CR%;

&5 un grupo enlazante qus se selzcciona de -« SR = CRS., -CR* = CRPCROR-, -
CROR'CR® = CRY, -C=C., «C=CCROR-, Z‘R6P-.7CEC-, -NR‘CRE’-, -OCROR-, -SCRPR-,
-S(O)CEER-, -S(0)CROR -, -CO)MRCROE-, -NRAC(O)CROR -, -NR*C(O)NR’CROR-,
NERAS(0),CRPR -, -S(0),MRCROF -, -C(O)ME -, -NR'C(D)-, -NR'C(O)NR’-, -
S(0),NR’- y -NR*S(0),-;

R! =5 un grupo que se selecciona de hidrégeno, alquilaC) ., alquenilaCy.s, alquiniloCa.g,
carbaciclilo, carbociclilalgquiloC g, heteraciclilo y hetzrociclilalquilaC g, y dicho grupo
estd opcionalmente sustitvido por uno o mas gropos suctituyantes gue se seleccionan de
halo, ciana, nitra, B, -0RY, -SRY, -SOR®, -S0,R®, -COR’, -CO,RY, -CONR'R'?, -NR°R',
-NRCOR!® -NR°CO.R'?, -NE*CONR!R", -NRCOCONR'R" y -NE*SO,R';

R? e un grupo que sz selecciona dz alquiloC s, carbociclilo y hetzraciclila y dicho grupa
estd cuctituido por ~NRTCSNRPR' § y opcionalmante sustituido por undg o mis grupas
sustituyentes que sz seleccionan indzpendientements dz halo, ciano, nitro, R -ORM, -
SE', -SorM, -sa,rY, -cor!, -conR! -coMEMRE?, NRVR, NRVCOR y -
NR''COCONRR'®;

cada R?, cuando est4 presente, 5& selzceiona indspendizntemente de halo, ¢iana, nitro, -
R”, -0R”, SE”, SORP, -sozl?_”, -CORP, .CRP, -CONRPR, -NRPR", -
NR*CORY, -NRPCO,R" y -NEPSOR';

R*y R® son 1nd\,p.,ud1\,nte ments hidrdgeno o alquilaCg;
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o R'y R junio con el dlomo o 4tomos al que estdn unidos forman un anills heterociclicn o
carbociclico de 4 a 10 miembros en donde 1, 2 o 2 dtomaos de carbono del anilla
opcionalmente se reemplazan con N, O o S v dicho anillo estd opeionalmente sustituido
por uno o mas grupos suctituyentes que se seleccionan de halo, ciand, nitro, hidroxi, oo,
alquiloCy ., aleoxiC)., haloalquiloC) ., haloalcoxiC) ., hidroxialquiloC.g, hidraxialeoxiCy.
6, alcoxiC) galquilaC s, aleoriC)galcoxiC) ., amino, alquil).samino, bis(alquilCy.g)amino,
aminoalquiloC, (alquilCy.¢)aminoalqnilolC, ¢, bis(alquilC;.¢)aminaalgniloC e,
cianoalquiloC) s, alquilsulfonilaT) s, alquilC genlfonilaming, alquilC.gsulfonil(alquilC,.
gyaming, sulfamoila, alquilC.gsulfamnilo, bis(alquilCy.g)sulfamoilo, alcanoilCygaming,
alcanoilC.¢(alquilC.s)aminn, carbameilo, alquilC gcarbamioilo y bis(alquilCy.

g)carbamoilo;

~

RS y R’ se zeleccionan independizntements dz hidrégeno, halo, ciano, nitro y alquilaC.s;
R? se selecciona de hidrégena, halo, ciano y alquiloC.g;
R’ y R" son independientemente hidrégeno o un grupa que e selecciona de alquiloCy.s,
carbociclilo, carbociclilalquiloC) g, heterociclilo y heterociclilalquiloC, ¢ y dicha grupo
oté opeionalmente suztitwids por une o mdc grupos sustitnyentes que se celeccionan de
halo, ciana, nitro, hidroxi, alquiloC, g, aleoxiCig, haloalquileC).s, haloalcoxiCy.s,
hidroxialquiloC, ¢, hidroxialeaxiC) g, alcoxiC galgquiloC, 4, alcoxiC) galcoxiC) ;, amino,
alquilCy_samino, bis(alquilC)_s)amino, aminoalquiloC.s, (alquilC)_s)aminealquiloC) .,
bis(alquilCy.¢)amincalquiloT ) .e, clancalguilaC) e, alquilsulfonilaC, ¢, alquilC;.
geulfonilamineg, alquilC gsulfonil(alquilC)_g)aming, sulfamoilo, alquilC)_gsulfamoilo,
bis(alquilC).g)sulfamailo, alcanoil) samino, alcanasilCyg(alquilCyg)aming, carbamoiln,
alquilCy.gcarbarnoilo y bis(alguilCy.g)carbamailo;
RY, R RV y R son inde zpendientements hidrdgena o un grupo que 52 selacciona de
alquilaCis, carbociclilo, carbc-«:iclilalquiloC,-6, heterociclilo y heterociclilalquiloC.g y
dicho grupo estd opcionalments sustitnido por uno o mds grupos sustituyentes que se
seleccionan de halo, ciano, nitro, hidroxi, alquiloC, ¢, alcoxiC 4, haloalquiloC g,
halealzoxiC.e, hidroxialguiloC e, hidroxialcoxiCy g, alooxiC)galquiloT) ¢, alcoxiCy.
galcoxiCy s, aming, alquilCy samino, bis(alquilCy g)aming, amincalquilaC);, (alquilCy.
gaminoalquilaC s, bis(alquilC) g)aminoalquiloC) g, cianoalquilaC) ;, alquilsulfonilaC,.s,
alcanoilC.gamino, alcanoilC ¢(algquilCy g)amino, carbamnila, alquilCj gearbamoilo y
bis(alquilCi.¢)carbamoilo;
R? RY™ RY R v RY con independientzmznte hidrégena o un grapo que ce selecciona

de alquiloCy g, carbociclilo, carbociclilalquilaCy g, heterociclils y heteraciclilalquilaCi e y
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dicho grmpo ezid opcionalmenia sustitmido por uno o mds Jrupos sustituyentes que s
seleccionan de halo, ciano, nitea, hidraxi, algquiloC) e, alcoxiC.g, haloalquiloC).s,
haloalcoxiC) ., hidroxialgquiloC) ., hidroxialcoxiC ., alcoxiCy.salquiloC) ., alcoxiCy.
¢alcaxiCy g, amino, alquilC) samino, bis(alquilC,_gaming, aminoalquiloC) ., (alquilC,.
gamincalquiloC s, biz(alquilC).g)aminoalquiloC).s, cianvalquilas, alquilsulfoniloC).s,
alquilC gsulfonilaming, alquilCy ¢sulfonil(alquilCy.g)aming, sulfamaila, alquilCy.
gsulfamoilo, bis(alquilC,.g)sulfamcile, alcansilCy gamino, alcanoilCy g(algmilC).g)aming,
carbamoilo, alquilC.gcarbamoilo y bis(alquilCy.g)carbamailo;

oR® y R" junto con el dtomo de nitrdgeno al que estén unidos forman un anillo
heterociclicn de 3 a 10 miembros en donde 19 2 dtomas de: carbona del anillo
opcionalmente se reemplazan con N, O o S y dicho anillo 2std opcionalment: sustituido
por uno o mds grupos susiimyenies que sz celzccionan de halo, ciano, nitro, hidrox,
alquiloCy.s, alcoxiC).s, haloalquiloCy ., haloalcoxiC ., hidroxialquilaC, ¢, hidroxialcoxiCy.
6 AlenxiCysalguilaC) g, alcoyiC).galcaxiC) ., aming, alquils) saming, bis(alquilC).g)amina,
aminoalquiloC) g, (alquilC)_g)aminoalquiloC g, bis(alquil) ¢)aminoalquilaC, g,
cianoalquilaC) g, alquilsulfoniloC) , alqmilC, gsulfonilaming, alquilZ.gsulfonil(alquilCy.
gyamino, snlfamoila, alquilC)gonlfamoilo, bis(algquil C).g)sulfamaoilo, alcanoilCy gamino,
alcanoilCy ¢(alquilC | _g)aming, carbamoilo, alquilC ) gearbamailo y bis(alquilC,.

g)carbamoilo,

2. Un compuesto de fSrmula (1), o una sal farmacéuticaments aceptable del mismo, de

acuerdn con la reivindicacién 1 an donde 'Y es CH e Y2 es N,

3. Un compuesio dz f5rmula (I), o una sal farmacénticamente aceptable del misnio, Jde
acuwerda con la reivindicacidon 1 o 2 en donde

-X-R' es —-C(CH;),0H,

0

X e5 -S(0),CHy-, -S(0),C CH(CH3)- 0 -S(0);C(CHs)s-; y

R! &5 un grupa que se selecciona de metilo, etilo, propilo, butilo, isobutila, erc-bitilo,
ciclopropilo, ciclapentilo ciclohexilo, fenils, bencils, fenetilo, piridinilo, pirazoliletilo,
furanilmetila, tienilmetilo, tiazolilimetilo, tiadiazolilmetilo v piraziniletilo, y dicho gmpo
estd opcionalmente custitwide por 1 o 2 grupoc suciituyentzs que se seleccionan de aming,

hala, ciana, metilo, metoxi, tifluorometilo, aifluorometozi, -NHCOCH,, ~CONH, y -

CONHCH;.
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4, Un compuesto de fdrmula (1), o una sal farmacéuticamente aceptable del micmo, de
acuerdo con la reivindicacidn 3 en donde

-X-R' es -C(CH,),0H,

[}

X &5 -S(0),CHs-, -S(O)CH(CH3)- o -S(O)2C(CHz)e-; y

R ¢z un gmpo que s selecciona de metilo, -CH,CH,OH vy fenilo.

5. Un compuesta de férmula (1), o una sal farmacénticamente aceptable Jel mismo, de
acuzrdo con cualguiera de las reivindicaciones 1 a 4 @n donde R? s

N A\
’ SA? S

I L g

en donde A''y A? ¢z seleccionan de CH o N siempre que al menos uno de AlaA?

sea CH.

h. Un compuesto de farmula (), o una sal farmacéuticamentz aceptable del misma, de

acuerda con la reivindicacidn 5 en donds A' y A% son CH.

7. Un compuesto de férmula (I), 0 una sal farmacéuticamente aceptable del mismo, Je
acuerdo con reivindicaciones S @ 6 en dondz R' s hidrdgena ¢ un grupa que se selecciona

de metilo, etilo, propilo, i-propile, batilo, i-batilo, (-butila, pentilo, ciclopropilo,
ciclobutila, ciclopentilo, ciclohexilo, fznilo, tenilo, imidazoilmatily, isoxazolilo, pirazolilo,
piridinila y pirimidinilo y dicho grupo estd opeionalmentes sustituido por nno o mds grupos
sustituyentes qus se seleccionan de halo, ciano, nitro, hidroxi, alquiloC)., alcoxiCis,
haloalquilaC, g, haloalcoxiC) s, hidroxialquilaC, s, hidroxialeaziC.g, alcoxiC)salquilaC.g,
alcoxiC) galeoxiC) s, amin, alquilCy gamino, bis(alquilC).g)amino, aminoalquilaCy g,
(alquilC.g)aminoalquiloCy g, bis(alquilCy ¢)aminoalquiloC ¢, cianoalquiloCi.g,
alquilsulfoniloC, s, alquilC; gsulfonilamino, alquilC) gsulfonil(alquilCy_g)amino,

sulfamoilo, alquilC) gsulfamailo, bis(alqnilCg)sulfamoilo, alcanoilC gamineg, alzanoilCy.

¢(alquilCg)aming, carbamoilo, alquilCy gcarbameile y bis(alquilCy.g)carbamailo.
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3. Un compuesto d2 formula (1), o una sal farmacuticamente aceptable del misma, de
acuerdo con la reivindicacién 7 2n donde R' 23 un impo que ce selecciona de metily,

etilo, ciclopropilo, -CH,CHNMe;, -CHRCHLOH, 4-flucrafenilo, 4-metoxifenilo y fenilo.

9. Un compuszsts de fdmaula (1), o una sal farmacéuticamente aceptable del misme, de
acuerdo con la reivindicacidn 1 que se selecciona de cualquiera de
3-ctil-1-[4-[4-[(3S)-3-metilmorfolin-4-il]-6-(meiilsulfonilmeti])pirimidin-2-il)fenil ] ticurea,
3-Ciclopropil-1-[4-[4-[(3S)-3-metilmorfolin-4-il]-6-(metilsulfonilmetil)pirinidin-2-
il]fenil]tiourea,

3-(4-flnorafenil)- 1-{4-[4-[(3S)-3-metilmarfolin-4-il]-6-(metilsul fonilmetil)pirimidin-2-
il]fenil]tiourea,
1-[4-[4-[(3S)-3-metilmorfolin-4-il]-6-(metilsnlfonilmeiil )pirimidin-2-il]fenil ]-3-fenil -
tiourea,

3-(4-metoxifenil)-1-[4-[4-[(3S)-3-metilmorfolin-4-i1]-6-(metilsul forlmeiil)pirimidin-2-
illfenil]tiourea,

3-ciclopropil-1-[4-[4-[(3S)-3-meiilmorfolin-4-il]-6-(2-metilsul fanil propan-2-i)pirimidin-
2-il]fenil]tionrea,

3-metil-1-[4-[4-[(3S)-3-metilmorfolin-4-il]-6-(2-metilsul fonilpropan-2-il)pirimidin-2-
illfenil]tiourea,
3-etil-1-[4-[4-[(3S)-3-maztilmorfolin-4-il]-6-(2-metilsulfonilpropan-2-ipirimidin-2-
illfenil]tiourea,

3-(2-hidroxietil)- 1-[4-[4-[(3S)-3-metilmorfolin-4-i1]-6-(2-metilsulfonilpropan-2-
il)pirimidin-2-il]fenilJtiourea,
3-Q-dimetilaminoeiil)-1-[4-[4-[(3S)-3-metilmorfolin-4-il]-&-(2-metilsulfonilpropan-2-
iDpirimidin-2-il)fenil]tiourea,
1-[4-[4-[2-(Bencenosulfonil)propan-2-i1]-6-[(3S)-3-meillmmfolin-4-il] pirimidin-2-
il)fenil]-3-metiltiourea,

1 -[4-[4-[2-(behcenosulfonil’)propan-‘l-il] -6-[(3S)-3-metilmorfolin-4-il}pirimidin-2-il]fenil]-
3-ciclopropiltiourea,

1-[4-[4-[2-(bencenosul fonil)propan-2-il]-6-[(3S)-3-metilmarfolin-4-il]pirimidin-2-i1 ) fenil]-
3-etiltiourea,
1-[4-[4-[2-(bencennsulfonil)prapan-2-il]-6-[(3S)-3-matilmaorfolin-4-il]pirimidin-2-il]fenil]-

3-(2-hidroxietiDtiourea,
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3-(2-hidroxieiil)- 1-{d-[4-[2-(3-hidroxipropilsul fonil)propan-2-i}-6-[(3S)-3-metilmorfolin-
4-il]pirimidin-2-il]fenilJtiourea,

1-[4-[4-[2-(3-hidrozipropilsulfonil) propan-2-il]-6-[(3S)-3-metilmorfolin-4-il]pirimidin-2-
illfenil]-3-metiltiourea,

3-ciclopropil-1-[4-[4-[2-(3-hidroxipropilsnl fonil)propan-2-il]-6-[(3S)-3-metilmorfolin-4-
il]pirimidin-2-il]fenilJtiourea,
3-etil-1-[4-[4-[2-G-hidraxipropilsulfonil)propan-2-i1]-6-[(3S5)-3-metilmorfolin-4-
ilJpirimidin-2-il]feniljtiourea,
3-(2-hidroxietl)-1-[4-[4-(2-hidroxipropan-2-il)-6-[(3S)-3-meatilmorfolin-4-il]pirimidin-2-
illfenil]tiourea,
1-[4-[4-(2-hidroxipropan-2-il)-6-[(3S)-3-metilmorfolin-4-il]pirimidin-2-il}fenil]-3-
metiltiourea,
3-cicloprapil-1-[4-[4-(2-hidroxiprapan-2-il)-6-[(3S)-3-metilmorfolin-4-11]pirimidin-2-
il]fenil]tiourea y

3-etil-1-[4-[4-(2-hidroxipropan-2-i1)-6-[(3S)-3-metilmorfolin-4-il] pirimidin-2-
il}fenil]tiourea,

o una sal farmacéuticamente aceptable del mismo.

10. Un compuesto de férmula (I) o una sal farmacéuticamente aceptable del miznio de
acuerdo con cualguiera de las reivindicaciones 1 a 9 para su uss como un medicamento en
el tratamiento de una enfermedad proliferativa.

11.  Eluso de un compuesto de férmula (I) o una sal farmacéuticamente aceptable del
nismo tal como se define en cualquiera de 1as reivindicaciones 1 a 9 en la fabricacidn dz2

un medicamento para su usa en el tratamients d2 una enfermedad proliferativa.

12. El wse de un compuezsto d= fSrmula (1), o una sal farmacduticamente aceptable dzl
mismo, tal coma se defing en cualguiera dz las rzivindicacionze 1 a 9 para la produceidn de

un efecto antiproliferativo en un animal de sangre caliznte tal come el hombre.

13.  Eluwso de un compuesto de franla (), o una sal farmacéuticamente aceptablz del
mismo, tal como se define en cualgniera de las reivindicaciones 1 a 9 en la fabricacién de
un medicamento para su uso en la produccién de un efecto antiproliferativo en un animal

dz sangre caliznte tal como el hombre.
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14.  Un méiodo para producir un efecto antiproliferativo en un animal de sangre
caliente, tal coma &l homibre, que necesita dicho tratamiznto que comprende administrar a
dicho animal una cantidad efectiva dz un compuesto de fdrmula (I), © vna sal
farmacéuticaments aceplable Jel mismo, tal como se define en cualquiera de las

reivindicaciones 1 a 9.

15.  Un métedo para ¢l iratamienis de cancer, enfermedadss inflamatorias,
enfetmadades de las vias respiratorias, enfermedades inmunes o enfermedades
cardiovasculares en un animal de sangre calients tal comeo el hombre que necesita dicho
tratamiento que comprende adminisirar una cantidad efeciiva Je un compuesta de frmula
(I), o una sal fammacéuticamente aceptable dz1 misme, tal como se define en enalquiera de

las reivindicaciones 1 a 9.

16.  Una composicidn farmaciutica que comprends un compuests de fdrmula () tal
coma sé define en cualguiera de las reivindicaciones 1 a 9, o una cal farmacéuticamente
aceptable del misma, en asociacidn con un diluyente o partador farmacéuticamente

aceptable.

17.  Un compuesto de férmula (1) tal como se define en cualquiera de las
reivindicaciones 1 a 9, o una sal farmacéuiicamentz aceptable del mismea, para SN LG Como

un medicamento.
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Un compuesto de férmula (1)

férmula (I)
o una 3al farmacéuticamente aceptable del mismo, procesos para su preparacion,
compasiciones farmacéuticas que los contienen y 3u nsa zn terapia, por @jempla en el
tratamienio de enfermedad proliferativa tal como cancer y particularmente en una

enfermadad mediada por una quinaca mTOP. quinasa y/o una o mis enzimas PI3K.
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presents informe de bisquada de tipn internacional s& limits & la invencidn rmencionada en pimar términe en las
reivindicaciones, cubisrta por 135 reivindicaciones n®:

5 protasta del solicitanta y, sn sl caso, @ page 4 ung

Indicacion 2n cuanto a la protesta $a woompand a lag iasas adicicnel
tasz d= protezta.

[ Ss scompaid & las {ases adicionalzy 13 prolasta del solicitante, pere la tasa de pritesta
aplicabls no a& pagi n &l plazi sstabacido para ello.

[IE1 pago de las tazas adicienales nd ha sido scompanado de ninQuna probesta.

Formulana PCTASA/210 (continuacian de la nrimera hoya (2)) (Abril de 2005)
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Docurmente de patente citado en &t
inforrne de busqueda

Fecha de publiczaciin

Micraoro(e) de la farilia de natentss

Facha de publinacion

WO 2005023159 A fu-0r-2008  US 2008171743 Al 17-07-2008

T 305E9 Al 31-03-2008

WO 2007080332 A 19-07-2007 AU 2007204208 Al 19-07-2007
WO 2005023120 A 05-02-2008 NINGUNO
GE 2431156 A 18-04-2007 NINGUNO

WO 2006005914 A 10-01-2006 AT 400570 T 15-07-2008

: AU 2005261551 Al 10-01-2006

BR  PIO513053 A 22-04-2008

CA 2571748 Al 19-01-2006

- CN 101014590 A 08-08-2007

EP 1768978 Al 04-04-2007

JF 2008505875 T 28-02-2008

US 2008058352 Al 06-03~2008

WO 2005005916 A 19-01-2006 AU 2005251552 Al 16-01-2006

BR  PIOS120E0 A 22-04-2008

CA 2571750 Al 19-01-2006

CN 101010218 A 01-08~2007

EP 1773824 Al 18-04-2007

JP 2002505876 T 28~02-2008

W0 2006005913 A 19-01-2006 AR - 049712 Al 30-08-2006

AU 2005261855 Al 119-01-2006

BR  FIUB13056 A 50-D4-2008

CA 2671756 Al 19-01-2006

CN 101010317 A 01-08~2007

EP 1778681 Al 02-05-2007

JP . 2008505877 T 28-02-2008

Us 2003051401 Al 58-02-2008

Uy 29009 Al 24-02-2006

WO 2006053277 A 13-05-2006 AU 2005304393 Al 12-05-2006

CA PLA6R70 Al 18-05-2006

£P 1819341 A2 22-08-2007

JP 2002510850 T 17-06-2008
WO 2007066102 A 14-06-2007 NINGUNO

Formulario FCTASAIZT) (anens de familis d2 patentzs) (Abril de 2005)
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A. CLASSIFICATION OF SUEJECT MATTER | . . ) , N
INV. co/D239.42 AG1K31/505 AG1P9/00 Ae1Pr11/00 AGIPZ9/00
A61P35/00 a :
Acsording 1) Infamatiznal Fatent Clazsficetion (IFG) ar to both natienal clasdfizalion and IF C

B. FELDS SEARCHED '
Mintmum documattatian searched (casellication syetem followad LY clazsMeation syrabafs)

Co7D

Documantaion seaiched olfear than milnlinum dacumont:lan to tho osient thal cush dhcurentz ars lcludsd In the falda searched

Eloetronic dota base consultad duilng the nternational zzarcdi (rame of dala base and, wiere practical, sczich t2ms ussd)

| EPO-Internal, WPI Data, BEILSTEIN Data

C. DOCUMENTS COMSIDERED TO BE RELEVANT

Catagory® | Citation of documaent, with Indicilicn, wiera appropriata, of b dlavznl passages

Fiatevant to clakim Mo,

P,Y WO 2008/023159 A (ASTRAZENECA AR [SE]; ' 1-17
"ASTRAZENECA UK LTD [&B]; FINLAY MAUKICE
RAYMOND V) 22 ‘February 2008 (2008-02~2%)

~¢ited in the application
page 1, line 2 -.1ine 5 ,

P,X WO 2007/080322 A (ASTRAZENECA AB [3E]; . 1-17
" ASTRAZENECA UK LTD [GE]; FIKE KURT GORDON

[6B]; F) 19 July 2007 (2007-07-19)

page 1, 1ine 2 - 1ine 6; claim 1
P,X | WO 2008/023150 A (ASTRAZENECA AB [SE]; - . 1-17
ASTRAZENECA UK LTD [GB]; FINLAY MAURICE
RAYMOND V) 28 Fabruary 006 (Z008-02-28)
cited in the application
page 1, 1ine 2 - 1ine §; claim 1

-

Sz patent fomly annex,

Futhsr docwnants ez Bistzd in the conlinuation of Bas ©.

* Spadlal categoriss of cied documsnts :

*A* documont deflning the 'gcmoral state of the il which is not
conzlgzisd o be of particular rabsvance

*E* earier decument but pnblishizd on of after e intamatlona)
filng Jate

"L.* decument which may throw doubis cn prianty caim() o
which Is cltad to 2stailieh lie publication dato of another
citatlon or Sther Ypadal feazon (a3 specified)

*0* docamant rifardng 10 an oral disclosure, usa, axhibilon or
other maans

'P* docurisnt publishad prior 1o the Internetional flng dale but
letorthan the prlority dot 2 elaimed

1

“T" later docoment puldished 32 the Intaraetionzl fling dato
or prionty dale and not in conflict with th: appdicalcn bt
citod t understand the principle or thocry undoriving tha
tiventlon )

“x* docuent of particutar rshavancs; he claimed nvention
cannol bz caneldsrod novel or cannct Ls conalderd to
Invotvs arr liventive step when the documant Is 1aten alona

e gacumment of paicular riavancs; th claimed nvzndon

cannot be canslderzd 1o Involve an Inventive tap whai the
document Is comblnad with <ho or mora other such Jacu-

mante, such zanibinetlon being obvioug 1o a parson stillled
Intho an.

& dotum: il membar of the same: patent family

Date of the actual complation of the international szarch

2 Octoker 2008

Dials of malllvg of the itamational & ach repor

16,/10/2008

Mam: and maliing aededrz2s of oz 134/

NL - 2280 HV Rijswilk
Tel (+31-70) 240-2040,
Fest: (+51-70) 240-2016

European Peteni Oiflcy, P.B. 5316 Patentlzin

Authorizad oillcar

éettins, Mare

Fora FETASARA0 {e2 sorad shial) (Apsll 2005}

page 1 of 2
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C(Continuition), DOCUMENTS CONSIDERED TG BE RELEVANT

Catagory*

Citztion of document, vAth Indication, whers appropriate, of the ratavant pas 2ages

Ralzvant to claim Mo,

A

GE 2 431 156G A (PIRAMED LTD [6E])

18 Apri11 2007 (2007-04-13)

claims 3,11

WO 2006/005914 A (ASTRAZENECA AE. [SE];
ASTRAZENECA UK LTD [GEY; BATILEY JOHM PETER
[GE];) 19 January 2006 (2006-01-19)

page 6, line 11 - line 15; claim 1

. WO 2005/005915 A (ASTRAZENECA AB [SE];

ASTRAZENECA UK LTD [GB]; PASS MARTIN [GR])
19 January 2006. (2006~01-19)

page 6, line 1 - line 4; claim 1

WO 200€./005918 A (ASTRAZENECA AB [SE];
ASTRAZENECA UK LTD [GB]; FASS MARTIN [GDB])
19 January 2006 (2006-01-19) ' ~
page 6, 1ine 1 - Tine 4

WO 2006/053227 A (SYNTA FHARMACEUTICALS.
CORF [US]; SUN LIJUN [US]; KOSTIK ELENA
[US]; PR) 18 May 2006 (2006-05-18)

page 188; claim 1; example &

WO 2007/06/102 A (ASTRAZENECA‘AB [SE];
ASTRAZENECA UK LTD [GB]; FASS MARTIN [GBI;
ROBINS) 12 June 2007 (2007-06-14)

o o g e s

1-17

1-17

1-17

1-17
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BoxNo.ll  Observatiens where certan clalins were found unsearchable {Centinuation of item 2 uf first sheot)

Thiz Internatonal search repori b a5 not been astablished In rEep ot of cirtain clalms under Articla 17(C)a) for the fllowing raazons:

1. m Clalms Mos.: '
bacause thay ralate o sublect imater ot requirsd Lo bz searched by s Authorlly, namsly:
Although claims 14-15 are directed to a method of treatment of the
human/animal body, the zearch haz been carried cut and based un the alleged
effects of the cumpound/compo ition.

2, D Clzime Mos.: :
because thay r(.‘.'dtkl o parts Jf tha Inmernational application hat do not com _f»ly witin thz pre soribed rwqulruruantr o ¢uch
an extent that no meandngful Inbsration 2 searsh e be eaniad out, speclically:

3. D Clalims Nos.: va

bocause 1hs=y e dePudanl olzimg and ars not draisd in zocordancs with e soond and thirg gentences of RUIG &.4{a).

Box Ho.tl  Observations whero unity f invention is lacking (Continuation of itom 3 of first shect)

Thiz Intern stionsl Szarching Autharity faund multiple Inventions in thiz Intzrnational applicetion, as faliows:

"1, As all raquirsd malditicnz) o3 arih fee s were timbly pald by the applicant, s linter natlngl ze arbh report covers alizearchable

clains.

. é D A3 all s2archatde clalms could be zearchad without Sthort Jushiving an sddifionz) faas, thiz Authority did notinvite payimant of

addltlonal faes.

2 As only some of the requin:d addillonal search fass ware dmaly pald by ina applicant, this Intimiationa) gaarch repcitcovers
only thige claima for which 365 wers ruld apzcifically clalna Mos.:

4, D Mo required additlonz) eaarch 1365 ware imely pald by the applicant, Conzaguenily, this intsrnational szarch repat Is
restristidd to the Invention first mentioned in the daling; 113 covarsd by clalms [os.:

Hémark oh Protost ]:] Ths sdcilional ssarch foes were actompanizd by the sppilaants protast and, whese applicable, tha
payment of a protast fee.

Tha addilional £3arch leas were 2ccompanlzd by the applicants protz bt the applizedle protast
fag wag nat pald wlinln the e lindl spedted in the nvitatisn,

[:I Mo pratast accampanlscl tha payment oFadditional search icss.

Form PCTTASA/ZAN (continuation of first shast (2)) (Apel 2008)
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Imematloga) application Mo
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Fatent devum.ant
* olted In srerch repent

Public alion
dats

Palznt tarally
mefbisr(s)

Fublication
data,

WO 2007066102

| WO 20080Z3159 A Ze-02-2005  US 2003171743 Al . | 17-07-2003

| o 30569 Al 31-03-2008

WO 2007030332 A 19-07-2007 AU 2007204208 Al 19-07-2007
WO 2008022120 A 23-02-2008°  NONE
&6 2431156 A 15-04-2007  NONE

WO 2006005914 A . 10-01-2006 AT 400570 T 15-07-2008

; AU 2005261551 Al 12-01-2006

BR PIOS13053 A - 22-04-2003

CA 2571742 Al 16-01-2006

- ON 101014590 A 08-08-2007

EP 1750478 Al 04-04-2007

O PO0ES0EETS T 25-02-2008,

| US  00SDER53E Al 06-03-2008

WO 2006005916 A 19-01-2006 AU 2005261557 Al 19-01-2006

BR  PIORIZ0ED A 27-04-2008

CA 2571750 Al 19-01-2006

CN 101010318 A 01-D8=2007

EP 1775324 Al 18-04-2007

JP SD0S5NELTE T 23-02-1003

WD 2006005918 A 19-01-2006 AR 049712 AL 30-08-2006

Al 2005261555 Al 19-01-2006

BR  PI0513056 A £7-GA-2008

cA 2671756 Al 19-01-2006

CN 101010317 A 01-08-2007

EP 1778681 Al 02-05-2007

JP . 2008505877 T 23-02-2008

US 2002051401 Al £3-02-2008

uy 29009 Al 24-02-2006

WO 2005053227 A . 13-05-2006 AU  C005204393 Al 12-05-2006

CA ZESGE70 Al 13-05-2006

EP 1819241 A2 27-05-2007

JP 2002519280 T 17-06-2003
A 14-06-2007  NONE

Fatm FOTASMEL0 {patont family canes) (Apit 2605)
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PATENTE DE INVENCION | | MODELO DE UTILIDAD [ ] Art 33 Decision 486/00

EEEEn

Indicacion que 22 solicita una patanta.

Datos de identificacian del zolicitante o de 12 peraona que prezenta 1a solicitud
Descripcidn de la invencidn

Dibwjos de ser estos pertingntes

Comprobanie de pago de las tasas eslablecidas (De ser ¢l casc formato de dezousnto)

Completa D Incomplata |:|

PATENTE DE INVENCION PCT ‘ZfMODELO DE UTILIDAD PCT D Art.33 Decision 486/00, Circular Unica

E@ El\ <)l

Indicacian que 34 solicita una PCT

Copia de la solicitud en espafial, tal coma fue presentada inicialmente (Capituby dezoriptiva,
reivindicatorio, resumen)

Dibujos de ger eztoz pertinantes

Comprabante de pago de 1az lasas establecidas (de ser &l casa formats de dezcuent)

Compleia |_7 Incompleta l:l

N rt. ecision
DISENO INDUSTRIAL (Art. 119D 486/00)

L]
[]

[]
[]
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HRNRNRE
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Peprzsentacidn gréfica de un esquema de trazada

Caormiprobants e pago de las tasas establecidas

Completa I:l Incompleta D
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