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"OLARTEMOURE

OLARTE MOURE & ASOCIAC

SUPERINTENDENCIA DE INDUSTRIA ¥ COMERCIO

SUPERINTENDENCIA

PATENTE PCT
ENTRADA EN FASE NACIONAL

Tra. 11 PATENTE!YII
Act. 411 PRESENTACION
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SOLICITUD DE:

E-mail: office@olartemoure.com

' Namero 79.782.747

x | Patente de Invencidn. Patente de Modelo de Utilidad. l
¥ | Capitulo L. Capitulo II. 1
| J
e 1 - !
@ Nombre: ASTRAZENECA AB; IDENTIFICACION |
DAINIPPON SUMITOMO PHARMA CO., LTD i
Direccion: S-151- 85 Sodertalie Suecia; C.C. NIT
SOLIC;TANTE 6-8 Doscho-machi 2 chome, Chuo-ku, Osaka i
| (71) 541-8524 Jap6n. C.E. Otro ;
| Nacionalidad o Domicilio: Suecia; Japdn
| _Lugar de Consgi;ucién: Suecia; Japon _ | Cual
Teléfono: Fax:
| E-mail: Nimero
o " IDENTIFICACION |
Nombre: CARLOS R. OLARTE {
C.C.| x NIT
REPRESENTANTE Direccién: Carrera 5 No. 34-03 Bogota ;
' C.E. Otro
O APODERAD .
ERADO " Teléfono: 601-7700 Fax: 601-7799 Cual

TP 74.285

INVENTOR (ES)

Nombre: (1) Nichoias James BENNETT,; (2) Thomas MCINALLY,

(3) Stephen THOM.

Direccion:

(1), (2) v (3) AstraZeneca R&D Alderley, Alderiey, Park,

Macclesfield Cheshire SK10 4TK, Reino Unido.

Publicacion Internacional No. WQ 2010/133885

(72)
Nacionalidad o Domicilio:_(1), (2) y (3) Britanica
@ ~ PCT(86)
Solicitud Internacional No. PCT/GB2010/050825 Fecha Mayo 20, 2010
Fecha Noviembre 25, 2010

" Titulo (54) DERIVADOS DE PIRIMIDINA NOVEDOSOS Y SU USQ EN EL

TRATAMIENTO DEL CANCER Y ENFERMEDADES ADICIONALES

" Clasificacién Internacional (51) CO7D 239/49; CO7D 401/12; CO7D 403/12; CO7D
413/12: A61K 31/505; A61K 31/5377; A61P 35/00.
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Prioridad

(32) Fecha

(31) Nimero de Solicitud
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(33) Pais de dr@en i
us

Mayo 21, 2009

X

NO

61/180.238
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] @ Comprobante de pago No._11-

Fecha Noviembre de 2011
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ANEXOS
Comprobante de pago de |a tasa de presentacian de la solicitud.

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

Poderes, si fuere el caso.PsAAuﬂ'tD (,;DPN\ ShnFlz ver: (:._;L‘D e 03'5_2‘!.814.

Documento de cesidn del inventor at solicitante o a su causante. )

——m i S it

Declaraciones.
Copia de la solicitud internacional. (Resumen, descripcién, reivindicaciones, dibujos).

Traduccidn de la solicitud internacional al castellano. (Resumen, descripcion, reivindicaciones,
dibujos).

Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen
Preliminar (IPEA). |

Traduccién del examen preliminar internacional efectuado por la TPEA.
De ser el caso, copia del contrato de acceso.

De ser el caso, decumento que acredite la licencia o autorizacién de uso de conocimientos
tradicionales de ias comunidades indigenas.

De ser el caso, certificado de depésito del material bioldgico.
Arte final 12 x 12. t
De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totalmente con la invencién de esta
solicitud.

De ser el caso, modificaciones efectuadas a la solicitud internacional.

Otros. Busqueda Internacional

[

O U O0000od +HEudk & Ko

FIGURA CARACTERISTICA:

~ N
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‘ @ Solicito la concesion de la patente,

‘ NOMBRE: CARLOS R. OLARTE FIRMA: 2 _
; C.C. 79.782.747 Btd T.P. 74.295 !

S —_— e

Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina. :




SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
NIT : 800.176.089-2

o-
*
Industria y Comercio
SUPERINTENDENCIA Bogota D.C.. Noviembre 29 de 2011 - 14:40:25
RECIBIDO DE : OLARTE MOURE & ASOCIADOS N1 830.122.870
*** Soporte del Pago ***

TIPO PAGQO BANCO CUENTA No PAGO EECHA PAGO VR PAGQO

CONSIGNACION BANCO DE BOGOTA 062754387 408396074 29/11/2011 4.599.000.00

*** Conceptos Pagados ***

CANT RENTISTICO CONCEPTO Ve UNDITARIOQ  Vr CONCEPTO
1 50005-01-01 SOLICITUDES 1&%%15%% DE SOL. DE PATENTE DE 571.000.00 571.000.00
$571.000.00

SON: **QUINIENTOS SETENTA Y UN MIL PESOS MONEDA CORRIENTE***

Fggs onsabfls

Recilbo de Caja Aplicado al Expediente No.

)
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-165091- -00000-000

Fecha: 2011-11-30 16:53:0¢ D
Tra. 11 PATENTEIYI P20 DIRNUEVASCR

Eve: 3
Act. 411 PRESENTACION Foli;s?: gé\ SENACIONAL

Sedn Centro: Carrera 13 No, 27 - 00 Pisos 34,5 y 10 Bogota, D.C.- Colombia

Wab: www.sic.gov.co e-mai: info@sic.gov.co  Conmutador: (571) 5870000 Fax: (571) 5870284 Linca: 018060-910165 Call Conter: 1571) 6513240
, Moviomibro 24 de 2011 - 14:40:27




TwachUccié;n O‘chial de un documento cuyo origina] e;‘td en ing'e’s‘
NO. 11426 . ' | |

El Mrmsterro de Reiaolones Extenores ‘en Estocolimo Cer‘hﬁca por el
presente dooumento -que Mrs Anna Karln Ostin, de Ia Oficina de
Registro de Companras de Sluema Sundsvall ha expedldo Y firmado la
anterior oertrflcamon en su calfdad oﬂc:ai

En Estocolmo, este dia 14 de Agosto de 2007.

(Firmado)

Hay un sello q:él Mini;stzj—:‘rio;-dc-:} 'i?eiaciones Exteriores de Suecia.

Hay un 5sf.e!l{o 'fiirmado 5dze: Iaf;ErHibajad.a: de Sudan en Estocolmo.
Firma de Agneta S...

Y sello de

Firma: Mohamed Hussein.

Fecha: 20 de Agosto de 2007.

Sello: “Arine-Marie Bonde - Notario:Publico de Estocolmo”.

Certnflcac:ion Notarlal

¥ ;o : ' | : ;
Ia suscnta Anné Mane Bonde Notarlo Pubhco de Ial cuuda!d de
Es;ocolmo certmco por medlo del presente que Anders Blurén,

' i
de{bidamente adutorizado para firmar en nombre de Astrazeneca AB ha

i .
-expedldo y firmado el antenor documento en original, del cualla
' ! ’ :

B

pr%ser\te es una copia autentlca
J i ':J } 3

, i : EI :

iDerechos 340 coronas Estocoimo 26 de Octubre de 2007

Ex oﬂmo | j

clo Olf'cul :
| - IORGE &, SIERRA' Reves
Licencis 376 - 1993 Miniistbe

(meado) Sello “Anne Marle Bonde Notano Pubhco de EStOC®|mt[D".

I .
4 I
|
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Apostiila adjunta:

APOSTILLE
(Conver)tion du La Haye du 5 octobre 1961)

1. Pais: Suecia

El presente documento publico

2. Ha sido firmado por: Anhe—Marie Bonde
3. Actuando en calidad de: Notario PUblico

4. | leva el sello / estampilla de:  Notario Publico de Estocolmo.

| S Certificado
5. En: ; l : : éE’stocolmo
6. EL - i EDia 26 debctub_re de 2007
7. Por: L | L :ijrn Sanchn Notario PUblico
8. Bajo el No. 4071
9. Sello /estarmpilla; . Bjom Sandin, Notario Pablico de
| ‘ - o Estocc_)lmo.
10. Fejrrﬁg: ” | o %(Firmafdo)
Cerﬁﬁca;cié;n: . | : . .

Certifico q&e la -pre;gefnte es '?Jna traduccion verdadera y c:omp/éra Rel=l
documéﬁté adjunto: “Cert an.:z Rel. " | | »
Fecha: 13 de Noviembre de 2007. i
Traduct?or: Jorge Enn‘que S/'err% Reyef?s. '

Licencia No. 376 de 1993, del,

Ministerio de Justicia.

Direccidn: Carrera 15 No. 99-13 Oficina 411. Bogotd, Colormbia.

reidono: (57-1) 2182308, (57-1) 6232925,

E£-mail: treseser1@yahoo.com. No. 10-054

: :

i . L ;

i £ JORGE E SIERRA REVES

i % Uicencis 376 - 1993 Miniurieis
: i ' '

" N ° . . ! B i f limemE i s
Pl i Yo | H e i i . i . i : :



5iat Stockholm |
7 by Bjorr‘t1 Sandm

_ 8 No 407‘1
9 Seallstamp

APOSTILLE
(Convention de La Haye du 5 octobre 1961)
1. Country : Sweden
This public document
2. has been signed by Anne-Marie Bonde
3. acting in the capacity of Notary Public
4 bears the seallstamp of
Notary Publlc in Stockholm
i | Certifled

Notal‘y Public

H
[
i
|

10. Signature:

6. the 26.10.2007 -
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OLARTERAISBECK

OLARTE RAISBECK & FRIERI LTDA.

Power of Attorney

The undeﬁigned,

domiciled in

AETEnts foh
R. Olarte and/or J. Yan ’sflsbeck Afid/or
Ana Maria Frieri and/or Juan Culllermo

Moure and/or Natalia Castro full’ and
sufficient Power of Attomey to " file, prosécute,
obtain, defend and enforce any and all of the

Layout-Designs {topographies) of Iintegrated
Circuits, Industrial Designs, rademarks,
Advertising Slogans, Trade Names; Cdmmercial
Emblems, Geographlcal Indications, Pratection of
Trade Secrets,’ Obtginer’ $ Certlﬁcates,
Caopyrights, Reglstratlnn of Dom m Namges,
Health Reglstrauons, or any other intcllectual
property right in the Republic of Co]'omb:a, to
which end it empowers them to ta}(e all steps
necessary before any admiinistrative’ or Judlmal
authority of any class for the objects stated, to file
petitions, tecourses, replics and oppositions, pay
taxes and anmntlcs, request testimonies, reccive
documents and; securities, abandon applications;
collect refunds, des:st, settle, conciliate or negotiate;
Sufficient power is hereby granted 10 receive
notifications on behalf of the Company, to confer
powers on those! who' are to represent the company
judicially and extm]udlcmlly, to answer in court in
the matter of all claims and demands :that may be
presented in connecfion with the objects stated,
giving them likewise power to substitutc these
presents and revoke such substitutions.

company's Patents for lInventmns, Utrlty Madels,-

Clty,Country/Cmdad Pais: 3o

i
i

DatefFecha.. Z<; QCTQ?QQ
OW@CJQ

Poder

El suserito,

L

Sweden

por mcdlo ..dd p‘rese:n}c otorga a Carlos R.
Olarte y/o J. Jan Raisbeck y/o Ana
Maria Frieri y/o Juan Guillermo

Moure y/o Natalia Castro poder especial,
amplic y suficiente para presentar, tramitar,
obtencr, defender y hacer respetar todas y
cualquiera dc las Patentes de Invencion, Modelos
de Utilidad, Esquemas de Trazados de
Circuitos Integrades, Disefios Industriales,
Marcas, Lemas Comerciales, Nombres
Comerciales, Enseiias Comerciales,
Denominaciones de Origen, Proteccién de
Secretos Empresariales, Certificados  de
Obtentor, Derechos de Autor, Registro de
Nombres de Dominio, Registros Sanitarios, o
cualquier otro bien de propiedad intelectal de

la compafiia cn 1a Repiiblica de Colombia, acuyo .

efecto’ los faculta para dar todos los' pasos

necesarios ante cualquier autoridad administrativa

0 judicial de cualquier jerarquia para cumpInr con
lo en'comendado clevar solicitudes, recursos,
respuestas y oposiciones, pagar impuestos y
anualidades, ~ solicitar _ testimonmios,  recibir
documentos y valores,, desistir, - transigir, y
pereibir. Se concede poder bastante para Tecibir
notificaciones a nombre de la compafiia, otorgar
poderes a quienes vayan a representar, a la
compama judicial y extrajudicialmente, responder
en juicio a todas las reclamacicnes o demandas
que por motivo de lo encomendado se prescntaren
déndoles asimismo facultad para sustituir el
presente y revocar dichas sustituciones.

World Trade Center - Torre A; Calle 100 No. 8A 37 Piso ]0 Bogota D. C Colombla
Tel + 571 601-7700, Fax + 57 1 601-7799, offi cefolarternisbieck ¢ com, www olarteraisheck.com

Carles R. Okznt

J. lan Raisbec

Ana Maria Frie.

Juan Guillermo Mout
Natalia Castr

Zayde Chahi

Simon Saling
Alexander Agudel
Camilo A, Rodrigue

" Lina Muosquer
Caralina Barbastefan

Of Couns

Guillermo Chahi
Graciela Myl
Jeequeline Chapasre
Cruz E de Moncalean




l, the undersignea, Anné-MariéZBénde;,- Notary Public of fhé City of Stockholm
hereby certify that :

ANDERS BUREN

duly a@thoﬁzed to sign for

ASTRAZENECA AB

has issued and signed the foregoing document.

Fee 340:- Steckholm 2007-10-26
Crowns Ex officio:
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bLARTE-RAlSBECK

OLARTE RAISBECK & FRIGRI LTDA,

-

MODEL OF NOTARIAL CERTIFICATION

Notarlal Certlﬁ(.auon

O this date,

_The unde;".signcd Notary Publio cérri_ﬁcs: i

1..That
: uf legal age and dmniciled in

signed the foregoing documan

2 That the grantor has zl:xebuttd the foregomg

documentas pULY A THORTSED
of = ASTRAZENECA '-IA.'B ;

3. That! ASTRAZENECA AB

having its principal pln?o of buginess luca din

SODERTALJE, SWEDEN 3
-ig duly incorpur.e.tcd u. cutrently

:IGNATORY

l
existence, and

_that the purposos; [or Whu.h the Powes! of. Attorney is

granted are within t:he ﬂccpa of ‘

purpeses.

4. That the granfor Ihas the authority 1o uxecute the

it corporate
P

i
H
i

Pawer of Attorftey and that his/her representation is

legral,

3. The foundation far my cortifications contmnnd in
points 2, 3 und 4 was the exhibition of the followmg

anthentic douumcm(s)

1. CERTLFICATE OF INCORPORATION

OF ASTRAZENECA AB

Z. 'AUTHORﬂSATION IN FAVOUR OF

ST GNA'I‘

e _.__.__O_

NOTARY PUBLIC (ngnamrc)

Namie. ank’l Pai"uculars (e: g Notary’s nmncx

SE A (optmnal)
;

i
! : CiPagedofs -

}ilmsd otiom; Date of Liternceé ExpnaquE)

Certificacién Notarial .

En ests facha,
el Notario Piblico suscrito certifica:
b Que

mayor de edud y do_rpici!iﬂdn

suserihi ef documento que aniscede,

2. Quo el oturgante hn suserito ef reforido
documento en sU cardcter de

de

- 4. Que
con sede principal ubicada en

cstd lopguimente constitnida, que-tienc existencie

legal vigonte y que los propdsitos para los cuules

se otorga el poder se encuentm denirg de los que‘_

c-umprenden su objeto social. :

4, Que el gtorguntc tione la rep:esentncién pnra

suscnblr el pudcr ¥ que dsta o8 legmma. ! Lo
. 1

5. El ﬁlndnmento de mis ccmhcacmnes
contenidas ¢t los pumos 2, 3 y 4 fue la xhlb!clun
de los (dei) snzuncnlc(s) documento(s) nnco(s)

1
|

Lot




Traa‘uccuc‘jn oflcu:al de un documento cuyo owuglnal estd en mglés

| i
A BOLAGSVERKET

- 851 81 Sund . Tel. 060-18 40 0O - Fax 060 129840.
bo1dgsverket@bolagsverket (lleg|b[s)

Certlflcado de Emstenma
Yo, Anna-Karin Ostin, de Bolagsverket, la Oficina de Registro de
Comparnias de Suecia, certifico por medio del presente documento que
AstraZeneca AB
Registro No. 556011-7482
es una compéﬁia déb?daﬁwente constituida segun las leyes de Suecia,
vigente y con existe%n%:ia %.corporativa legal hasta donde muestran’los

registros de-esta ofioina en la fecha que se indica mas adelante.

En testlmonlo de lo anterlor he puesto mi firma y estampado el sello

oficial de Bo!agsverket en Suhdsval! este dia 8 de Agosto del afio 2007

(meado) Anna Karm Ost:n

Hay un sello de B‘oll'agsverket

Bolagsverket Ia Oﬂoma de regnstro de Companlas de Suecia, ies": el

Reg:strador Oficial de las Compamas leltadas y otras formas de
emprésas comer01ales en Suema Antes de que se explda un
Cemflcado de exustenma lc?s reg|stros ‘radicados en esta oﬁc:lriwa se
examlhaa para tener la segu!'ldad de que la compaiia en '::ues‘uonf lena
[os S|gu|éntes requerlmlento [ |

iLa comparua tiene una Junta Directlva competente

. .l_a compama tlene un Aud:tor titutado CallflCGdO

R
L
[N T T

JORGE E. SIERRA glfves i
Licentle 376 .19

{ H
93 Mrnmllu:u !
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E
1
i

La compama ha IIerLado sus obligaciones con respecto a la

radicacion oorrecta de su informe anual.
‘La compafiia no es el sujeto de acciones legales de division de

compahias, terminacion o bancarrota.

La compafiia no ha sido disuelta como resultado de una fusion y no

ha salido del registro por ninguna otra razon.

El Certificado esta firmado por un funcionario autorizado para expedir

|

estos y similafes docfuh‘]entos en nombre de Bolagsverket, ia Oficina de
Reglstro de Compamaé de Sueo|a

Sello: Anne Marle Boi\de Notarlo Publico de Estocolmoe™.

' | Certificacion Notarial
o 2
Yo, la :SUSCFIfa Anné}{l\ﬂariei Bonde, Notario Publico de la ciudad de

Estocolmo, . certifico por medio del presente que Anna-Karin Ostin,
: . i ; ! .

debid'ah’iehte 'autorizéda parg Efirﬁnar en nombre de Ia' Ofioiﬁa ’:de

Reglstro ‘de Companlas de . Sueo1a ha . expedldo y flrmad‘o el antenor

documento en ongmal del oual Ia presente es una copia adténtuca.

Derechos 340 coronas Est@colmo 26 de Octubre de 2007

Ex of|0|o

|
!
(Firmado‘_) Sello: “Anne- Mane Bonde Notario Publico de Estocolnix

i
oL b _ : j : : ‘
_ Afos;/)’/a‘r‘acmmfa: . S - : :

t : o P T
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L B i i JORGE E. SIERRA REYEs
. _ ‘ : ! Livwncls 376 « 1993 Miniustios
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L APOSTII_LE ' i - |
: (Conventron 'du La Haye du 5 octobre 1961) : : i
1. Pais: i " § Suema | :

El presente,doc:umento publico

2. Ha sido firmado por: Anne-Marie Bonde

3. Actuahdo en calidad de: Notario Publico

4. Lleva el sello / estampilla de:  Notario Publico de Estocolmo.

~ Certificado

5. En: L Estocolmo

s.Er o | e 1 Dia 26 de Qctubre de 2007

7. Pori E | Bjorn Sahdiffj, Notario Pubiico -

8. Bajo el No.{? | " boro

9. SeHo'/ estamprlla éjérn Sandiﬁ, Notario Publico de
!. T | .iEstocoimo., '

10. Fida, i(lfirmado) | "

a Certé‘ﬁc& cvoﬁ i ; 3
Oerfé’ﬁco que !a presenz‘e &es Una z‘raducc/én verdadera v comp/éra de/ ’
documento acyunz‘o "Gert Bo/agsverket" ! | |
Fecha: JI’.B de Nowembre de 2({07 : *- | |

Traducror Jorge Enr/que S/erra F?eyes

L/cenc,va No 376 de 7 993, del Mm/sz‘eno dé Justicia.

D/re,cc*/on Carrera 1 & No. 99— @f/cma 411. Bogots, Go/ombfa

re/ekoncs '(57- 1) 2 182308 (57-1 4) 6232925 |

E-ma// reseser?@__zahoo com‘ No 10 053

i .
! ! . i
' | ': . Uiconcia 376 - 1993 Miniustic. -
] ‘ I | ! : Do
[ § ! vl i [ 1 b [HEVIES IR

JORGE ESIERRA REVE: | |



APOSTILLE
(Convention de La Haye du 5 octobre 1961)
1. Country : Sweden
This public document
2. has been signed by Anne-Marie Bonde
3. acting in the capacity of Notary Public
4. bears. the seal/stamp of
Notary Publlc in Stockholm
' i__ Certlfred

5' at Stockr’mlm ) © 6. the 26.10.2007
7' by Bjorn Sandm: '

| Notary'Publlé

8 No 4070I
9 Seallstamp. R 10. Signature:




:;:Bholagsvefket
i 851 81 Sundsvalt
Bessikare: Badhusplr‘mn

Tek: 060-18 4000 - oz 0601298 59 : .
bolagsverker@belapsverkerse + bol.lgm:,mc ¢

' - Certiﬁcate' _Of Good Standing

J

ﬁon number' 556011—7482 _ L

_ ' . :
is 2 duly uicorpora:ed compauy under the laws of Swedc:n and is in good standmg a.nd has
a lega.l corporate Exlste.nce as ﬁir as the records of this office show as of the date stated below.

In tcsumony hcreoﬂ It nave hexs:unto set my hand and the official seal of Bolagsvczkct at
Sundsval], this 8 day of August in thc: yeat of two thousand and seven..

Bﬂlﬂgsv?‘tkﬂts the chd;sh Compmxr:s chmrauon Ofﬁcc is the aﬁ'icm.l u.gmtm: of limited cmnpamcs ﬂmd other
forms of businicss enterprise in Sweden. Before 2 Cextificate of Good Standing is issned, the recordls kept by this
ofﬁcc a:'c cxammcd to ensure that the follovjlmg reqmremems are fulfilted for the company m quesnun
thc company has a mglsrcxcd compcmnt board of d.lre.ctors
thc company has a repistered ‘qualifidd andiror _ '
the campany has fulfilled its obhgaucins r:gaxdmg dxc carrect Bling of its annual n:pm:t :
‘ &xc cotpany is not the subject of coinpany dmsnon, winding up or baskruprey pmccedmgs .
. chc company has not been dissolved|as thc rcsult ofa metger and bas not bcm struckioff the 1
:cgstu for any m,ﬁcr reason, g* .
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NOVEL PYRIMIDINE DERIVATIVES AND THEIR USE IN THE TREATMENT
OF CANCER AND FURTHER DISEASES

Field of the Invention

The present invention relates to novel pyrimidine derivatives and, more
particularly, to novel pyrimidine derivatives that act as TLR7 agonists. This invention also
relates to methods for the preparation of such pyrimidine derivatives and novel
intermediates in the preparation thereof, to pharmaceutical compositions containing such
pyrimidine derivates, to the use of such pyrimidine derivatives in the preparation of
medicaments, and to the use of such pyrimidine derivatives in the treatment of conditions
mediated by TLR7, such as allergic diseases, autoimmune diseases, viral diseases and, in
particular, cancer.

Background of the Invention

Toll-like receptors (TLRs) are expressed on a variety of immune cells, including
macrophages and dendritic cclls (DCs). TLRs recognise molecular motifs on pathogens
called pathogen-associatcd molecular patterns (PAMPs) (1). To date, 13 TLRs have been
identified in man, thesc include TLRs 1, 2, 4, 5 and 6, which are confined to the cell
surface and TLRs 3, 7, 8 and 9 which arc expressed in endosomes. Different TLRs
recognise different pathogen-derived ligands, for example TLRs 2 (bacterial lipoproteins),
3 (double-stranded RNA/poly (1:C)), 4 (lipopolysaccharides), 5 (flagellin), 7 (single-
stranded RNA) and 9 (CpG-containing DNA) (2). Ligation of TLRs on antigen-presenting
cells, such as DCs, leads to production of proinflammatory cytokines, DC maturation and
priming of the adaptive immune system (3). TLR7 and TLR9 are expressed by
plasmacytoid dendritic cells (pDCs) and ligand recognition leads to the secretion of
interferon-o (INF-at) (4). Preclinical studies investigating the effects of activation of TLRs,
using bactcrial or viral components, dosed as monotherapy and/or combined with anti-
tumor agents, have shown tumour growth inhibition in a varicty of murine tumour models
(5).

Several small molccule TLR7 agonists have been described, including the
imidazoquinoline, imiquimod, which has been used to treat a number of dermatological
conditions c.g. genital warts, molluscum contagiosum and melanoma. In the case of
melanoma, topically applied imiquimod (Aldara, Graceway Pharmaccuticals, Bristol, TN)

demonstrated therapeutic responses in cutancous metastatic mclanoma and lentigo maligna
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(6) and has been approved for the treatment of superficial basal cell carcinoma (BCC) (7).
Preclinical and clinical studies indicate that imiquimod is likely to function through the
induction of type 1 IFN and IFN-inducible genes, which in turn can have direct effects on
tumour cell growth and/or harness components of the adaptive immune system (6, 7).
852A is another imidazoquinoline, which unlike imiquimod, is suitable for systemic
administration. Currently 852A is in phase 1T clinical trials in a number of cancer
indications, including melanoma (8).

Nevertheless, there remains a need for further TLR7 agonists which are more
effective in the treatment of discase, for example cancer, by reason of their supenor
potency and/or advantageous physical properties (for example, higher permeability, and/or
lower plasma protein binding) and/or favourable toxicity profiles and/or favourable
metabolic profiles in comparison with other known TLR7 agonists, for example 852A.

As now demonstrated herein, the pyrimidine derivates of the present invention are
capable of activating TLR7 in vitro. As a consequence of this activity, the pyrimidine
derivatives of the present invention are expected to have value in the prevention or
treatment of human discase, for example cancer, either as a monothcrapy or in combination
with other chemotherapeutic agents or radiotherapy regimens.

Summary of the Invention

According to a first aspect of the present invention, there is therefore provided a

compound of Formula (I), or a pharmaceutically acceptable salt thereof:
2

)R\
R NH )
X R
NT R 155
| L.—R
‘ /L = 3
HN N
I

whercin:

X represents -CH,-, -N Rg-, —0- or -S(0)y-;

R! represents Cygalkyl, Cygalkoxy, C salkoxyCisalkyl, hydroxyC, gaikyl,
hydroxyC,.galkoxy or hydroxyC, salkoxyC,.calkyl,
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R® represcnts hydrogen, Cj.salkyl or phenyl wherein said phenyl is optionally substituted
with 1, 2 or 3 substituents selected from Ré;
R’ tepresents C)galkyl, C;galkoxy or -S-C_galkyl;
R’ represents hydrogen, halogen, C;¢alkyl or C;.galkoxy,
L' represents a dircet bond, ~(CR'R'®)y-, -CH=CH-(CR’R""),-, -C=C-(CR’R'),-,
-0-(CR’R '), ~C(0)-0-(CR’R"");- or -O-(CH,)y-NR*-(CHy)g=;
R® represents methyl, hydroxy, -NR''R'?, Ciscycloalkyl, phenyl or a monocyclic 4, 5, 6 or
7 membered heterocyclic ring which comprises 1, 2 or 3 heteroatoms independently
selected from O, N or S wherein said phenyl and hetcrocyclic rings are optionally
substituted with 1, 2 or 3 substituents selected from R’;
R® represents Cy.galkyl, fluoroC,.galkyl, Cigalkoxy, hydroxy, halogen, cyano,
-5{0)5-Ci.galkyl or -CH,-C(0)-0-C;_galkyi;
R’ represents Cygalkyl, Cyalkoxy, C,salkoxyC, salkyl, hydroxy, hydroxyC,_salkyl or
~CHy)-NR''R'%;
R? represents hydrogen or Csalkyl;
R’ and R", identically or differently on each occurrence, represents hydrogen or methyl;
R and R" independently represent hydrogen, Caalkyl or Cy_salkoxyCs.qalkyl;
m represents 1, 2, 3,4, Sor 6;
n represents 0, 1 or 2; and
q, independently, represents 0, 1, 2, 3, 4, 5 or 6,
with the proviso that the compound of Formula (1) is other than:
[3-(2-amino-4-methyl-6-pentylamino-pyrimidin-5-ylmethyl)]-benzoic acid ethyl ester;
[3-(2-amino-4-methyl-6-pentylamino-pyrimidin-5-ylmethyl)-phenyl])-methanol;
methyl 4-((2-amino-4-mecthyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-methoxybenzoate;
(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yi)methyl)-3-
methoxyphenyt)methanol,
methy! 4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-fluorobenzoatc;
(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-fluorophenyl )methanol;
or (4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-ylmethyl)phenyl)methanot.

In one embodiment there is provided a compound of Formula (1), or a
pharmaccutically acceptable salt thercof,

wherein;
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X represents -CHy-, -N.RR-, —0- or -S(O)p-;

R' represents Cygalkyl, C;galkoxy, C.salkoxyCygalkyl, hydroxyC, galkyl,

hydroxyC,_galkoxy or hydroxyC;_galkoxyC, salkyl;

R? represents hydrogen, Cygalkyl or phenyl whercin said phenyl is optionally substituted

with 1, 2 or 3 substituents selected from R

R? represents Cigalkyl, Cjgalkoxy or -S-C;galkyl;

R* represents hydrogen, halogen, Cygalkyl or Cy_alkoxy;

L' represents a direct bond, {(CR°R'%)-, -CH=CH-(CR°R',-, -C=C-(CR°R"%),-,

-0-(CR’R")-, —C(0)-0-(CR°R'),- or -0-(CH2)-NR*-(CH,),-;

R® represents meth yl, hydroxy, -NR''R", Cs4cycloatkyl, phenyl or a monocyclic 4, 5, 6 or

7 membered heterocyclic ring which comprises 1, 2 or 3 heteroatoms independently

selected from O, N or S wherein said phenyl and heterocyclic rings are optionally

substituted with 1, 2 or 3 substituents selected from RT;

RS represents Cy_galkyl, fluoroC, galkyl, C,.galkoxy, hydroxy, halogen, cyano,

-5(0)n-Ci.salkyl or ~CH»-C(0)-0-C.salkyl;

R’ represents Cy.ealkyl, C)galkoxy, CysalkoxyCisalkyl, hydroxy, hydroxyCi.salkyl or

~CH2)-NR''R'"%;

R® represents hydrogen or Cyalkyl;

R’ and R, identicall y or differently on each occurrence, represents hydrogen or methyl;

R and R'? independently represent hydrogen, C_salkyl or C;.4alkoxyC;_qaalkyl;

m represents 1, 2, 3, 4, 5 or 6,

n represents 0, 1 or 2; and

qrepresents 0, 1,2, 3,4, 5or 6,

with the proviso that the compound of Formula (I) is other than:

[3-(2-amino-4-methyl-6-pentylamino-pyrimidin-5-ylmethyl)]-benzoic acid cthyl ester;

methyl 4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-methoxybenzoate;

or

methyl 4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-fluorobenzoate.
It is to be understood that any suitable R*and L'-R® group of Formula (I) may be

bonded to any available carbon atom of the phenyl ring, but not to the same carbon atom,

and that R®> may be linked to the phenyl ring via any suitable linker sclected from L'
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It is to be understood that, insofar as certain of the compounds of Formula (I)
defined above may exist in optically active or racemic forms by virtue of one or more
asymmetric carbon atoms, the invention includes in its definition any such optically active
or racemic form which possesses the above-mentioned activity. The synthesis of optically
active forms may be carried out by standard techniques of organic chemistry well known in
the art, for example by synthesis from optically active starting materials or by resolution of
a racemic form. Similarly, the above-mentioned activity may be evaluated using the
standard laboratory techniques referred to hereinafter.

It is to be understood that certain compounds of Formula (I) above may cxist in
unsolvated forms as well as solvated forms, such as, for example, hydrated forms.. Tt is to
be understood that the present invention encompasses all such solvated forms that activate
TLR7.

It is also to be understood that certain compounds of the Formula (I) may exist in
crystalline form and exhibit polymorphism. The present invention encompasses all such
forms that activate TLR7.

The term *halogen” or “halo” is uscd herein to denote fluoro, chloro, bromo and
iodo.

The term “C,_gaikyl” is intended to mean a saturated carbon chain of 1 to 6 carbon
atoms 1n length which may be straight-chaincd or branched. However references to
individual alkyl groups such as “propyl” are specific for the straight chain version only and
refcrences to individual branched-chain alkyl groups such as zert-butyl are specific for the
branched chain version only. For example, “C;galkyl” includes, but is not limited to,
methyl, ethyl, propyl, isopropyl, butyl, ters-butyl, pentyl, fert-pentyl, hexyl and isohexyl.
The term “*C,_salkyl” and “C,_7alky]” are to be construcd accordingly.

The term “Cjgeycloatkyl” is intended 1o mean a saturated 3 to 6 membered
monocyclic carbon ring. For example “Cs gcycloalkyl” includes cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl.

The term *C) salkoxy” is intended to mean a saturated carbon chain of 1 to 6
carbon atoms 1n length, which may be straight-chained or branched, linked to oxygen. For
example, “Cy.salkoxy” includes, but is not limited to, methoxy, ethoxy, propoxy, butoxy,

pentoxy and hexoxy.




19

20

25

30

WO 2010/133885 PCT/GB2010/050825

The term “C_salkoxyC,galkyl” is intended to mean a saturated carbon chain of 1 to
6 carbon atoms in length, which may be straight-chained or branched, linked via oxygen to
another saturated carbon chain of 1 to 6 carbon atoms in length, which may be straight-
chained or branched. For example, “C;.¢alkoxyC,salkyl” includes, but is not limited to,
methoxyethyl, methoxypropyl, ethoxypropyl, propoxyethyl and butoxypropyl. The term
“Ci.4alkoxyCs.4alkyl” is to be construed accordingly.

The term “hydroxyC,_galkyl” is intended to mean a saturated carbon chain of 1 to 6
carbon atoms in length, which may be straight-chaincd or branched, wherein one of the
hydrogen atoms has becn replaced by a hydroxy group. For example “hydroxyCj.salkyl”
includes, but is not limited to, hydroxymethyl, hydroxyethyl, 2-hydroxypropyl , 3-
hydroxypropyl, 1-hydroxyisopropyl, 4-hydroxybutyl, hydroxypentyl, hydroxyhcxyl and
hydroxyisohexyl.

The term “hydroxyC).salkoxy” is intended to mcan a saturated carbon chain of 1 to
6 carbon atoms in length, which may be straight-chained or branched, linked to oxygen
and wherein onc of the hydrogen atoms has been replaced by a hydroxy group. For
example “hydroxyC .calkoxy” includes, but is not limited to, hydroxymethoxy,
hydroxycthoxy, 2-hydroxypropoxy , 3-hydroxypropoxy, 1-hydroxyisopropoxy, 4-
hydroxybutoxy, hydroxypentoxy and hydroxyhexoxy.

The term “hydroxyCi.galkoxyC;salkyl” is intended to mean a saturated carbon
chain of 1 to 6 carbon atoms in length, which may be straight-chained or branched, linked
vig oxygen to another saturated carbon chain of 1 to 6 carbon atoms in length, which may
be straight-chained or branched, and wherein one of the hydrogen atoms of one, but not
both, of the carbon chains has been replaced by a hydroxy group. For example “hydroxyC,.
salkoxyCj_salkyl” includes, but is not limited to, hydroxymethoxymethyl,
hydroxyethoxymethyl, 2-hydroxypropoxyethyl, 3-hydroxypropoxyethyl, 1-
hydroxyisopropoxyethyl, 4-hydroxybutoxypentyl, hydroxypentoxycthyl and
hydroxyhexoxyethyl.

The term “aryl” is intended to mean phenyl or naphthyl.

Unless stated otherwise, the term “heterocyclic ring” is intended to meana 4, 5, 6
or 7 membered fully saturated or partially saturated monocyclic ring which comprises 1, 2
or 3 heteroatoms sclected from nitrogen, oxygen or sulphur linked via ring carbon atoms or

ring nitrogen atoms. Examples of 4, 5, 6 or 7 membered heteroeyclic rings include, but are
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not limited to, azetidinyl, tctrahydrofuranyl, dihydropyranyl, tetrahydropyranyl, pyrrolinyl,
pyrrolidinyl, thiazolidinyl, morpholinyl, oxetanyl, piperidinyl, piperazinyl,
dihydropyridinyl, dihydropyrimidinyl, azepany! and diazepanyl. This definition further
comprises suiphur-containing rings wherein the sulphur atom has been oxidised to an S(0)
or S(Oz) group.

In further cmbodiments of the first aspect of the present invention, each of the
following definitions of L', R, R%, R, R*, R*, R%, R”, R®, R®, R', R", R™?, X, and q in
paragraphs (1) to (61) hereinafter may be used individually or in combination with one or
more of the other following definitions to limit the broadest definition of Formula (1). For
example, the skilled person would understand that paragraphs (24), (26), (34), (42) and
(58) could be combined to provided a compound of Formula (1), or a pharmaccutically
acceptable salt thereof, wherein R* represents C)galkoxy, L' represents —O-(CRgRlo)q- and
is bonded at the para position of the phenyl ring relative to linkage —X-, q represents 1, 2 or
3 and R’ represents NR''R'? wherein R!! and R'2 both represent methyl. Or, for example,
the skilled person would understand that paragraphs (36), (51) and (61) could be combined
to provided a compound of Formula (I), or a pharmaceutically acccptable salt thereof,
whercin L' represents oC(O)-O-(CRgRIO)q-, q represents 0 and R’ represents methyl.

(1)  Xrepresents -CH,-;

(2) X represents NR%,

(3) X represents —O-;

4y  Xrepresents -S(O),-;

(5)  R'represents C realkyl, Cysalkoxy, CgalkoxyC,.salkyl, hydroxyC.salkyl,
hydroxyC,.salkoxy;

(6) R! represents Cy_galkyl or hydroxyC, galkyl

7y R! represents Cygalkyl;

(8)  R'rcpresents butyl;

9 R represents hydrogen or C;_galkyl;

(10} R? represents hydrogen;

(11 R? represcents Cqgalkyi;

(12) R®represents phenyl wherein said phenyl is optionally substituted with 1, 2 or 3

substituents sclected from RG;
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(13)

(14)

(15)

(16)
(17)
(18)
(19)
(20)
@n
22)
(23)
(24)
(25)
(26)
(27)
(28)
(29)
(30)
3D
(32)

(33)

R? represents phenyl wherein said phenyl is optionally substituted with 1,2 or 3
substitucnts selected from halogen or fluoroC_galtkyl;

R? represents phenyl wherein said phenyl is optionally substituted with a single
substituent sclected from —CH,-C(0)-O-C _galkyl;

R? represents phenyl wherein said phenyl is optionally substituted with a single
substituent sclected from —CH»-C(0)-O-CH; or —-CH;-C(0)-0-CH»-CHj3;

R? represents Cygalkyl;

R represents methyl;

R? represents Cy_galkoxy;

R’ represents -S-Cgalkyl;

R* is bonded at the ortho position of the phenyl ring relative to linkage —X-;

R* represents hydrogen, fluorine, methyl or Csalkoxy

R* represents hydrogen or C)_galkoxy;

R* represents hydrogen;

R* represents Cygalkoxy;

R* represcnts methoxy;

L' is bonded at the para position of the phenyl ring relative to linkage —X-;

L' is bonded at the mcta position of the phenyl ring relative to linkage —X-;

L' is bonded at the ortho position of the phenyl ring relative to linkage —X-;

L' represents (CR°R'%),-, -CH=CH-(CR’R'"),- or -C=C-(CR"R")-;

L' represents -0-(CR'R'®)- or <C(0)-0-(CR’R™),-;

L' represents -O-(CHz)-NR*-(CHa)g-;

L represcnts -O-(CRQRIO)Q- or —C(O)-O-(CRQRIU)q- wherein q represents 1, 2,
3,40r5and R’ represents NR'"R'"Zora monocyclic 4, 5, 6 or 7 membered
heterocyclic ring which comprises 1, 2 or 3 heteroatoms independently selected
from O, N or § wherein said phenyl and heterocyclic rings are optionally
substituted with 1, 2 or 3 substituents selected from R”;

L' represents -O-(CR’R')),- or —C(0)-0-(CR®R'®),- wherein R® and R'® both
represent hydrogen, q represents 1, 2, 3, 4 or 5 and R’ represents NR'"R"ora
monocyclic 4, 5, 6 or 7 membered heterocyclic ring which comprises 1, 2 or 3

hcteroatoms independently sclected from O, N or § whercin said phenyl and
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(34)
(35)
(36)
(37
(38)

(39)

(40)

(41)
(42)
(43)

(44)

(45)

heterocyclic rings are optionally substituted with 1, 2 or 3 substituents selected
from R7;

L' represents -O-(CRgR’O)q-;

L! represents —O—(CRgR'O)q- wherein R” and R'® both represent hydrogen;

15 represents —C(O)-O-(CRQRIO)(,-;

L' represents a direct bond;

R’ represents hydroxy, -NR''R'?, Cagcycloalkyl, phenyl or a monocyclic 4, 5, 6
or 7 membered heterocyclic ring which compriscs 1, 2 or 3 heteroatoms
independently selected from O, N or S wherein said phenyl and heterocyclic
rings are optionally substituted with 1, 2 or 3 substituents sclccted from R’;

R’ represents -NR''R'2, Cageycloalkyl, phenyl or a monocyclic 4, 5, 6 or 7
membered heterocyclic ring which comprises 1, 2 or 3 heteroatoms
independently selected from O, N or § wherein said phenyl and heterocyclic
rings are optionally substituted with 1, 2 or 3 substituents selected from R’;

R’ represents NR''R* or a monocyelic 4, 5, 6 or 7 membered heterocyclic ring
which comprises 1, 2 or 3 heteroatomns independently selected from O, N or S
wherein said heterocyclic ring is optionally substituted with 1, 2 or 3
substituents selected from R”;

R’ represents NR''R'%;

R’ represents NR''R'? wherein R and R' both represent methyl;

R’ represents 4 monocyclic 4, 5, 6 or 7 membered heterocyclic ring which
comprises 1, 2 or 3 heteroatoms independently selected from O, N or S wherein
said heterocyclic ring is optionally substituted with 1, 2 or 3 substituents
selected from R7;

R* represents a nitrogen-linked monocyclic 4, 5, 6 or 7 membered heterocyclic
ring which optionally comprises, in addition to the nitrogen atom via which the
heterocyclic ring is linked to L', 1 or 2 further heteroatoms independently
selected from O, N or S wherein said heterocyclic ring is optionally substituted
with 1, 2 or 3 substitucnts selected from R’;

R’ represents piperazinyl, piperidinyl or pyrrolidinyl wherein said piperazinyl,
piperidinyl or pyrrolidinyl ring is optionally substituted with 1, 2 or 3

substituents selected from R’

|
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(46)

(47)

(48)

(49)
(50)
(51)
(32)
(53)
(4)
(55)
(56)
(57
(58)
(59)
(60)
(61)

10

R® represents piperazin-1-yl, piperidin-1-yi or pyrrolidin-1-yl whercin said
piperazin-1-yl, piperidin-1-yl or pyrrolidin-1-yl ring is optionally substituted
with 1, 2 or 3 substitucnts sclected from R

R’ represents piperazinyl, piperidinyl or pyrrolidinyl whercin said piperazinyl,
piperidinyl or pyrrolidinyl ring is optionally substituted with a single methy!
substituent;

R represents piperazin-1-yl, piperidin-1-yl or pyrrolidin-1-yl wherein said
piperazin-1-yl, piperidin-1-yl or pyrrolidin-1-yl ring is optionally substituted
with a single methyl substituent;

R’ represents an unsubstituted piperazinyl, piperidinyl or pyrrolidiny! ring;
R’ represents phenyl;

R’ represents methyl;

R® represents hydroxy

R® represents hydrogen or methyl;

R® represents hydrogen;

R? represents methyl;

q represents 1, 2, 3, 4, 5 or 6;

q represents 1, 2, 3 or 4,

q represents 1, 2 or 3;

q represents 2 or 3;

q represents 3;

q represents Q.

Particular novel compounds of Formula (1) include, but are not imited to, the

following compounds:

5-(4-methoxybcnzyl)-é-methyl-N4-pentylpyrimidine—2,4-diamine;

4-(2-amino-4-methyl-6-pentylamino-pyrimidin-53-ylmethy!)-phenol;

5-(4-(2-(dimethylamino)ethoxy)benzyl)-6-methyl-N*-pentylpyrimidine-2,4-diamine;

5-(4-(3-(dimethylamino)propoxy)benzyl)-6-methyl-N*-pentylpyrimidine-2,4-diamine;

6-mv::thy]-N4 -pentyl-5-(4-(2-(piperidin-1-yl)ethoxy)benzyl)pyrimidine-2,4-diamine;

6-m¢thyl-]\fl -pentyl-5-(4-(2-(pyrrolidin- | -yl)ethoxy)benzyl)pyrimidine-2,4-diaming;

5-(4-(2-(benzyl(mcthyl)amino)cthox y)bcnzyl)-é—mc:thyl-N4 -pentylpyrimidine-2,4-diaminc;

3-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)phenox y)propan- 1 -ol,
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6-methyl-N*-pentyl-5-(4-(3-(pyrrolidin-1-yl) propoxy)benzyl)pyrimidine-2,4-diaminc;
6-methyl-5-(4-(3-(4-methylpiperazin-1-yl)propoxy)benzyl)-N*-pentylpyrimidine-2,4-
diamine;
5-(4-(3-(dimethylamino)propoxy)—2-mcthoxybcnzyl)—6-methyl-Nd—pentylpyrimidineQ,4-
diamine;

methyl 4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-methox ybenzoate,
(8)-methyl 4-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-5-yl)methyl)-
3-methoxybenzoate;

(S)-methyl 4-((2-amino-4-(1-hydroxyheptan-3-ylamino)-6-methylpyrimidin-5-yl)methyl)-
3-methoxybenzoaic;

($)-4-(dimethylamino)butyl 4-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-
methylpyrimidin-5-yl)methyl)-3-methoxybenzoate benzene sulphonate;

methyl 3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-4-methoxybenzoate;
methy] 3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-4-flucrobenzoate;
methyl 4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-fluorobenzoate;
5-(2-methoxybenzyl)-6-methyl-N-pentylpyrimidine-2,4-diamine;
2-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)phenol;
5-(2-cthoxybenzyl)-6-methyl-N*-pentylpyrimidine-2,4-diaminc;
5-(2-(3-(dimethylamino)propoxy)benzyl)-6-methyl-N*-pentylpyrimidine-2,4-diamine;
5-(3-methoxybenzyl)-6-methyl-N'-pentylpyrimidine-2,4-diamine,
3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)phenol;
5-(3«(3-(dimethylamino)propoxy)benzyl)-6-methyl-N*-pentylpyrimidine-2,4-diamine;
6-methyl-N'-pentyl-5-(3-(2-(piperidin-1 -yDethoxy)benzyl)pyrimidine-2,4-diamine;
5-(3-(2-(dimethylamino)ethoxy)benzyl)-6-methyl-M-pentylpyrimidine-2,4-diamine,;
6-methyl-N-pentyl-5-(3-(2-(pyrrolidin-1 -yDethoxy)benzyl)pyrimidine-2,4-diamine;
5-(3—((dimethylamino)mcthyl)bcnzyl)-6-methyI-N4-pentylpyrimidine-2,4~diamine;
5-(4-(3-(dimethylamino)prop-1-ynyl)benzyl)-6-methyl-A* -pentylpyrimidine-2,4-diamine;
5-(4-(3-(dimethylamino)propyl)benzyl)-6-methyl-N"-pentylpyrimidine-2,4-diamine;
5-(3-(3-(d'imcthylamino)propyl)benzyl)—6-mcthy]-N4-pcntyIpyrimidine—2,4—diamine;
5-(4-(3-(dimethylamino)propoxy)-2-methylbenzyl)-6-methyl-N*-pentylpyrimidine-2,4-

diaming;
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{R)-methyl 2-(3-(1-(2-amino-5-(4-(3-(dimethylamino)propoxy)benzyl)-6-methylpyrimidin-
4-ylamino)-3-hydroxypropyl)phenyl)acctate;

(R)-methyl 2-(3-(-(2-amino-5-(4-(3-(dimethylamino)propoxy)-2-methox ybenzyl)-6-
methylpyrimidin-4-ylamino)-3-hydroxypropyl)phenyl)acetate;

and pharmaccuticaily acceptable salts thereof.

In one embodiment there is provided (S)-4-(dimethylamino)butyl 4-((2-amino-4-(1-
hydroxypentan-2-ylamino)-6-methylpyrimidin-5-yl)methyl)-3-methoxybenzoate.

In a further embodiment there are provided compounds of Formula (T) sclected
from:

3-(4-({2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-3-
methoxyphenoxy)propan-1-ol;

5-(2-methoxy-4-(3-‘morpholinopropoxy)benzyl)—()-methyl-Nq—pcntylpyri‘midinc-2,4—
diamine;

5-(2-methoxy-4-(3-(4-methylpiperazin-1-yl)propoxy)benzyl)-6-methyl-N*-
pentylpyrimidine-2,4-diaminc;

5-(4-(4-(dimethylamino)butyl)-2-methoxybenzyl)-6-methyl -V4-pentylpyrimidine-
2, 4-diamine; and

(S)-2-(2-amino-5-(4-(hydrox ymcthyl)-2-methoxybenzyl)-6-methylpyrimidin-4-
ylamino)pentan-1-ol;
and pharmacecutically acceptablc salts thereof.

In one cmbodiment of the invention there is provided any Example described
herein, or a pharmaccutically acceptabie salt thereof.

A suitable pharmaceutically-acceptable salt of a compound of the Formula (1) 1s,
for example, an acid-addition salt of a compound of the Formula (I), for example an acid-
addition salt with an inorganic or organic acid such as hydrochloric, hydrobromic,
sulphuric, trifluoroacetic, citric or maleic acid.

The compounds of the invention may be administered in the form of a pro-drug,
that is a compound that is broken down in the human or animal body to releasc a
compound of the invention. A pro-drug may be used to alter the physical properties and/or
the pharmacokinetic propertics of a compound of the invention. A pro-drug can be formed
when the compound of the invention contains a suitable group or substitucnt to which a

property-modifying group can be attached. Examples of pro-drugs include ir-vivo
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cleavable amide derivatives that may be formed at an amino group in a compound of the
Formuia (T).

Accordingly, the present invention includes those compounds of the Formula (1) as
defined hercinbefore when madc available by organic synthesis and when made available
within the human or animal body by way of cleavage of a pro-drug thereof. Accordingly,
the present invention includes those compounds of the Formula (I) that arc produced by
organic synthetic means and also such compounds that are produced in the human or
animal body by way of metabolism of a precursor compound, that is a compound of the
Formula (I) may be a synthetically-produced compound or a metabolically-produced
compound.

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula (1)
is onc that is bascd on reasonable medical judgement as being suitable for administration to
the human or animal body without undesirable pharmacological activities and without
undue toxicity.

Various forms of pro-drug have been described, for example in the following
documents :-

a) Methods in Enzymology, Vol. 42, p. 309-396, cdited by K. Widder, er al.
{Academic Press, 1985),

b) Design of Pro-drugs, edited by H. Bundgaard, (Elsevier, 1985);

c) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and
H. Bundgaard, Chapter 5 “Design and Appiication of Pro-drugs”, by H. Bundgaard p. 113-
191 (1991);

d) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);

€) H. Bundgaard, et a/., Journal of Pharmaceutical Scicnces, 77, 285 (1988);

) N. Kakeya, et al., Chem, Pharm. Bull., 32, 692 (1984),

£) T. Higuchi and V. Stella, “Pro-Drugs as Novel Delivery Systems”, A.C.S.

Symposium Series, Volume 14; and

h) E. Roche (editor), “Bioreversible Carricrs in Drug Design”, Pergamon Press, 1987.
A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula (1)

that possesses an amino group is, for example, an in-vive cleavable amide derivative

thereof. Suitable pharmaccutically-acceptable amides from an amino group include, for

example an amide formed with Cj.jpatkanoyl groups such as an acctyl, benzoyl,
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phenylacetyl and substituted benzoyl and phenylacetyl groups. Examples of ring
substitucnts on the phenylacetyl and benzoyl groups include aminomethyl,
N-alkylaminomethyl, ¥,N-diatkylaminomethyl, morpholinomethyl, piperazin-1-ylmethyl
and 4-(C,salkyl)piperazin-1-ylmethyl.

The in-vivo cffects of a compound of the Formula (I) may be exerted in part by one
or more metabolites that are formed within the human or animal body after administration
of a compound of the Formula (1). As stated hercinbefore, the in-vive effects of a
compound of the Formula (I) may also be exerted by way of metabolism of a precursor
compound (a pro-drug).

Preparation of Compounds of Formula (1)

Certain processcs for the synthesis of compounds of Formula (I) are provided as a
further featurc of the invention. Thus, according to a further aspect of the invention there is
provided a process for the preparation of a compound of Formula (I) or a pharmaceutically
acceptable salt thercof, which compriscs a process (a), (b), (¢) or (d) wherein, unless
otherwise defined, the variables are as defined hereinbefore for compounds of Formula (T):
(a) when R® represents Cr.ealkyl and L' represents -O-(CRQR'O)Q—, reaction of a compound
of Formula (IX) with a group halo-(CRQRIO)q-RS;

RZ

A

R' 'NH .

X
NT R o (x)

HN" N7 R’

(b) when L' represents —C(O)—O—(CRgR.'O)q— and R’ represents NR!'R", rcaction of an acid
of Formula (XVI) with an alcohol of formula OI—]-(CR‘"R'O)q-NR''IR12 in the presence

oxalyl chloride or thionyl chloride, a suitable coupling agent and optionally a suitablc basc;,
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|
3 = 2

(¢) when L represcnts —(CRng)m—(and m represents 2, 3, 4, 5 or 6), -CH=CH-(CR9R]0)q—
or -CEC—(CRQR]O)Q—, reaction of a compound of Formula (XVII) with a compound of
Formula (XVIII) in the presence of copper iodide, a suitable catalyst and a suitable base;
b
NN R
=
N
H

X :;
]
R

(d) when R® represents Ci.ealkoxy or -8-Cy_galkyl, reaction of a compound of Formula

I 1

w3 2 XVII R
R R (XVI) \(CR9R‘°)q (XVIII)

(XXXIIT) with the appropriate alcohol or alkylthiol in the presence of a suitable base;

and thereafter, if necessary:

10 (i) converting a compound of Formula (I) into another compound of Formula (1);
(11) removing any protecting groups;
(1i1) separating a racemic mixture into scparate enantiomers;

(1v) preparing a pharmaceutically acceptable salt thereof, and/or

4
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(v) preparing a crystalline form thercof.

Compounds of Formula (Ia) in which X represents CHo, R represents Cyalkyl, L!
represcnts -O—(CRQRm)q-, Et represents an cthyl group, R* is other than C,_salkoxy and all
other variables are as defined hereinbefore for compounds of Formula (1), may be prepared

s as described in the following reaction Scheme 1.

O 0
M 0o 0 o 0
R’ OFt .
R OFt R’ OFEt
a . —
H (i) (i1)
OMe OMe
0
OMe R* R*
\ (Iv) V)
R
(110
NH, NH, NH,
NN NI N N| =N R
l
=
R? Zon R’ Cl R’ Z N/I\R2
e ) —— ——— H
(iii) (iv) )
OM¢ OMe OMe
4 (VID) 4 (VII) 4
v R R R
N/kN R Nl SNOR
. /k 3 = r* 2
o R? R N TR
— - _— . H
{vi) (vii)

O-(CRng)q-RS

(1X) 4 (Ta) R

Scheme 1
Step (i) - A compound of Formula (IV) can be prepared by reaction of a compound

10 of Formula (111) with a compound of Formula (IT). The reaction may be carricd out in the
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presence of acetic acid and piperidine in a suitable solvent, such as toluene, and at a
suitable temperature, for example 50°C to 150°C.

Step (ii) - Compounds of Formula (V) can be prepared by reduction of a compound
of Formula (V). The reaction may be carried out with a catalyst such as Pd/C under a H,
atmosphere (1-20 bar) in a suitable solvent, such as EtOH, and at a suitable temperature,
for example 20°C to 100°C.

Step (iif) - Compounds of Formuta (VI) may be prepared by reacting a compound
of Formula (V) with guanidine or guanidinc carbonate in a suitable solvent, such as MeQH
or EtOH, and at a suitable temperature, for example 50°C to 150°C.

Step (iv) - Compounds of Formula (V11) may be prepared by reacting a compound
of Formula (VI) with phosphorous oxychloride, at a suitable temperature, for example
50°C to 110°C.

Step (v) - Compounds of Formula (VII) may be prepared by rcacting a compound
of Formula (VII) with an excess of amine of formula NH,CHR'R? in a suitable solvent,
such as butanol or 1,4-dioxanc, at a suitable temperature, for example 50°C to 150°C.
Alternatively, the reaction may be performed in a microwave at a suitable temperature, for
example 50°C to 200°C.

Step (vi) - Compounds of Formula (IX) may be prepared by reacting a compound
of Formula (VIII) with a solution of BBr: in a suitablc solvent, such as DCM, and at a
suitable temperature, for cxample 0°C to 15°C.

Step (vii) - compounds of Formula (1X) may bc reacted with a group halo-R’ or
halo-(CRng)q—R5 in the presence of a suitable base, for example CsCOa, in a suitable
solvent, for example NMP or DMF, optionally in the prescnce of Nal and at a suitable
temperature, for example 50°C to 150°C, to provide a compound of Formula (1a).

Alternatively, compounds of Formula (VIIT) may be preparcd by reacting a
compound of Formula (X), in which R"* represents an ary! group, with excess of amine of
formula NH,CHR'R?. The reaction may be carried out in a suitable solvent, such as
butanol or 1,4-dioxane, and at a suitablc temperature, for example 50°C to 150°C.
Altematively, the reaction may be performed in a microwavc at 4 suitable temperature, for

example 50°C to 200°C.

4
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T d
3 / 3
R 0SO,R' X)
OMc
Rd

A compound of Formula (X) may be prepared by reacting a compound of Formula
(V1) with an aryl sulphonylchloride of formula R"*SO,Cl. The reaction may be carricd out
in a suitable solvent, such as DCM, in the presence of a suitable base, such as tricthylamine
or DIPEA, and with the addition of a catalyst, such as DMAP, at a suitable temperature, for
example 0°C to 50°C.

Alternatively compounds of Formula (V) may be prepared as shown in Scheme 2
by reacting a compound of Formula (ILI) with a base, such as NaH, in a suitable solvent,
such as THF or DMF, at a suitable temperature, for cxamplc 0°C to r.t. (20°C), followed
by addition of a compound of Formula (XT) wherein LG represents a suitable leaving
group, for example bromine or chlorine. The rcaction is then preferably heated, for
example at 50°C to 100°C, optionally in the presence of an additive such as K1.

O 0 0 0

R QFt R} OFEt

OMe

V) R
OMe

S

(X1 R
Scheme 2
Alternatively compounds of Formula (V) may be prepared by a Heck reaction
between a compound of Formula (X1T) and a compound of Formula (X1I1) as shown in
Scheme 3 wherein Hal represents bromine or iodine. The reaction may be carried out using
a palladium catalyst, such as Pd(OAc), or 1,1'-bis(di-tert-butylphosphino)ferrocene-
palladium(1I) chloride (Pd-118), a base such as NaHCOs or dicyclohexyimethylamine, and
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tetrabutylammoniun chloride or bromide. The reaction is performed in a suitable solvent,

such as THF or DMA, and at a suitable temperature, for example 50°C to 150°C.

OH O
) 0 0
R’ OMe
7Y oMe
(X1)
o OMe

Hal v)

OMe
(XIID

Scheme 3

Alternatively compounds of Formula (I) wherein X represcnts CH,, and L
represents -C(0)-0- and R’ represcnts methyl can be prepared according to Scheme 2 from
compounds of Formula (X1V) where 1.G represcnts bromo and which are ¢ither
commercially available or prepared by bromination of the appropriate precursor using
N-bromosucccinimide in the presence of light and a radical initiator such as di-benzoyl
peroxide or 2,2'-azobisisobutyronitrile in a suitable solvent, such as DCM, CHCls or CCl,,

LG
R’ (XIV)
COMc

Compounds of Formula (Ib) wherein L' represents —C(O)-O-(CRng)q- and R’
represcnts NR''R'? may be preparcd according to Scheme 4 from compounds of type
(XV) by hydrolysis of the ester in the presence of a base, such as aqucous LiOH containing
an alcohol such as EtOH, and at a suitable temperature, for example 20°C to 50°C,
followed by activation of the acid of Formula (XV1), for example with COCl, or SOCI; or
with a coupling agent such as O-(7-azabezotriazol-1-y1)-N,N,N',N'-tetramethyluronium
hexafluorophosphate or benzotriazol-1-ylox ytripyrrolidinophosphonium hexafluoro-
phosphate, and rcaction with a suitable alcohol group containing NR''R'? in an organic
sotvent such as NMP, DMF, MeCN or THF and usually in the presence of a suitable basc,
for example triethylamine or DIPEA, and at a suitable temperature, for example 0°C to
50°C.
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NH, NH, NH,
N/I§N R’ N/""\‘N R’ SNR
/“\fk R i - R /H'/L
—arr— - e atetr—a——serr
X X
XVv) ; (XV1) ; {Ib) g CR R' )
R“/ \RlZ
Scheme 4

Compounds of Formula (Ie), (1d) or (Je} wherein L' represents m(CRQR’O)m- {(and
m represents 2, 3, 4, 5 or 6), —CH=CH-(CR9R]0)Q- or —CEC-(CRgRlo)q- may bc prepared
s according to Scheme 5 from compounds of Formula (XVII) by reaction with alkynes of
Formula (XVIII) in the presence of Cul followed by addition of compounds of Formula

(XVII) and a Pd(0) catalyst, such as Pd(PPhs), in a suitable solvent, such as THF, in the

presence of a suitable base, such as tricthylamine or DIPEA, and at a suitable temperature,

¢.g. 50°C-100°C for 6-24 hours, to give compounds of Formuia (Ic). Reduction of
10 compounds of Formula (Ic) with a catalyst, such as Pd/C, in a suitablc solvent, such as
EtOH under a pressure of Ho, ¢.g.1-3 bar, provides compounds of Formula (Id). Further

reduction under the same conditions provides compounds of Formula (Te).

5 l NH
/IE{Z R (cﬁuk " )< |

NT N NIN/k

/L‘)\ J\ (Xvmy
G G

R R’
(XVII) (Ic)

NH, NH,

A

- X - X
o iCR"’R“"‘) \ ECRng)q
4 RS 4 R

(Id) (Ie)

Scheme §
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Compounds of Formula (I) where L' represents a direct bond and R® represents a
monocyclic 4, 5, 6 or 7 membered heterocyclic ring may be prepared according to Scheme
3 from compounds of Formula (XIX) and compounds of Formula (XX) and following the
steps in reaction Scheme 1 from compounds of Formula (V). The reaction may be carried
out using a palladium catalyst, such as palladium acctate or Pd-118, a base such as
NaHCO; or dicyclohexyimethylamine, and tetrabutylammoniun chloride or bromide. The
reaction is performed in a suitable solvent such as THF or DMA and at a suitable
temperature, for example 50°C to 150°C

OH O Hal

R’ OMe (XIX} 1,5 (XX)

A compound of Formula (I) in which X represents a sulphur atom may be prepared
by reacting a compound of Formula (XXI) with a compound of Formula (XX11) and then
by following the steps in reaction Scheme ] from Formula (VI). The reaction may be
carried out in a suitable solvent, such as ethylene glycol, and a base such as K,CQs, and at
a suitable temperature, for example 80°C to 200°C.

NH

2
N/L\ R*

N HS
3 )H/k (XXI) \@L]_ g X
R OH

Br

A compound of Formula (I} in which X represents an oxygen atom may be
prepared by rcacting a compound of Formula (XX111), where LG represents a suitable
leaving group, for example bromine, with a compound of Formula (XX1V) and then by
following the steps in reaction Scheme 1 from Formula (V). The reaction may be carried
out in a suitable solvent, such as THF, and in the prescnce of a base, such as K2COs, and at
a suitable temperature, for example 20°C to 100°C.

0] O

Rd
3 A HO
: MO (XX @;u_gs (XXIV)

LG
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A compound of Formula (I) in which X represents a group NH may be prepared by
reacting a compound of Formula (XXV) with a compound of Formula (XXVI) then by
following the steps in reaction Scheme 1 from Formula (V). The benzyl protecting group
may be removed by catalytic hydrogenation at a convenient step in the route. The reaction

s may be carricd out in a suitable solvent, such as toluenc, and with a suitable catalyst, such

as rhodium acetate, and at a suitable temperature, for example 50°C to 150°C.

O 0

NH
R4
Rs/“\rHJ\O/\ (XXV) O/\@ L (XXVD)
L=—R°

N,

A compound of Formula (1) in which X represents a group NR®, wherein R? is
Ci.ealkyl, may be prepared by reacting a compound of Formula (XXV) with a compound
10 of Formula (XXVTI) then by following the steps in reaction Scheme 1 from Formula (V).

O O HN

R4
RVUYLLO/\ (XXV) g (XXVII)

N,

A compound of Formula (T) in which R? represents a group Cy_galkoxy or

-S-Csalkyl may be prepared according to Scheme 6.

QP! I |
5 3 i v i 2
LLOMOLI i HO)YL o (i) cl al
X 1 3 X X
L=R \Q»LLRS \©~L‘_Rs
R’ 4 R
(XXVII (XXIX) (XXX)
NH NH,

, 2
/l\ ! N/]‘§N R’

N N R

[ [
/
(i) Ci)\‘/LN i R’ N7 R’
—_ . ) i
R4

1~_~
<
—

R
X X
LR \©~ L-Rr’
4
(XXXT) I

15 Scheme 6
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Step (1) - Compounds of Formula (XXIX) may be prepared by reacting a
compound of Formula (XXVIII) with guanidine or guanidine carbonate in a suitable
solvent, such as MeOH or EtOH, and at a suitable tcmperature, for example 50°C-150°C.

Step (i1) - Compounds of Formula (XXX) may be prepared by reacting a compound
of Formula (XXIX) with POCls, at a suitable temperaturc, for example 50°C to 110°C.

Step (1it) - Compounds of Formula (XXXI) may be prepared by reacting a
compound of Formula (XXX) with excess of an amine of Formula NH,CHR'R?, in a
suitable solvent, such as butanol or 1,4-dioxanc, and at a suitable temperature, for example
50°C to 150°C. Alternatively, the reaction can be performed in a microwave at a suitable
temperature, for example 0°C to 200°C.

Step (iv) - A compound of Formula (1) may be prepared by reacting a compound of
Formula (XXX1) with the appropriate alcohol or alkylthiol in the presence of a suitable
base, such as NaH.

Biological Assavs

The ability of compounds to activate TLR7 ir vitro was assessed using the human
TLR7 assay described below.

Human TLR7 assay

Recombinant human TLR7 was stably expressed in a HEK293 cell line already stably
expressing the pNiFty2-SEAP reporter plasmid; integration of the reporter pene was
maintained by selection with the antibiotic zcocin. The most common variant sequence of
human TLR7 (rcpresented by the EMBL sequence AF240467) was cloned into the
mammatlian cell expression veotor pUNO and transfected into this reporter cell-linc.
Transfectants with stable expression were sclected using the antibiotic blasticidin. In this
reporter cell-line, cxpression of secreted alkaline phosphatasc (SEAP) is controlled by an
NFkB/ELAM-1 composite promoter comprising five NFkB sites combined with the
proximal ELAM-1 promoter. TLR signaling leads to the translocation of NFkB and
activation of the promoter results in expression of the SEAP genc. TLR7-specific
activation was assessed by determining the level of SEAP produced following overnight
incubation of the cells at 37°C with the standard compound in the presence of 0.1% (v/v)
dimethylsulfoxide (DMSO). Concentration dependent induction of SEAP production by
compounds was expresscd as the concentration of compound which produced half of the

maximal level of SEAP induction for that compound (ECsp). TLR7 activity for compounds

4
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of the present invention was asscssed using the human TLLR7 assay and the results are

shown in Table 1 below wherein the degree of TLR7 activation for each compound is

cxpressed as a pECsg value.

Ex. No.

pECS(

5.7

5.9

7.2

72

6.9

-

6.2

6.3

7.2

7.1

8.6

7.2

Ex. No. | pECS0
29 6.5
30 7
3] 7
32 6.6
33 6.6
34 5.7
35 6.5
36 7.3
37 8.1
38 8.2
39 8.4
40 7.7

7

ol Clale|e| o |v| & wir]—

8

Table 1
Ex. No. | pECS0
15 6.9
16 7.3
17 5.5
18 5.7
19 7.2
20 6.9
21 6.5
22 59
23 5.6
24 53
25 6.1
26 6.2
27 6.4
28 59

According to a further aspect of the invention there is provided a pharmaceutical

composition which comprises a compound of the Formula (1), or a pharmaceutically

acceptable salt thereof, as defined hercinbefore in association with a pharmaceutically-

acceptable diluent or carricr. The pharmaceutical composition may be used in the treatment

of cancer. The composition may be in a form suitable for oral administration, for example

as a tablet or capsule; for parenteral injection (including intravenous, subcutancous,

intramuscular, intravascular or infusion) as a sterile solution, suspension or emulsion; for

topical administration as an ointment or crcam; or for rectal administration as a

suppository.,

The compound of Formula (1}, or a pharmaceutically acceptable salt thereof, could

also be administered as an air spray for inhalation. The air spray (¢.g., spray, acrosol, dry

powder preparation, etc.) could be optionally formulated as an aqueous sotution or

suspension, or as an acrosol delivered from a pressurized pack such as a pressurised

metered dosc inhaler by using, for example, a liquefied propellant. A dry powder

preparation may also be used. An acrosol appropriate for inhalation may be either a

suspension or solution, and would typically contain the compound of Formula (I), or a
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pharmaceutically acceptable salt thereof, and any appropriate propellants such as a
fluorocarbon or hydrogen-containing chlorofluorocarbon or a mixture thereof. Specifically,
it may contain hydrofluoroalkane, particularly 1,1,1,2-tetrafluoroethane, heptafluoroalkane
(HFA) such as 1,1,1,2,3,3,3-heptaflucro-n-propane, or a mixture thereof. An aerosol may
optionally contain an additional preparation excipient well-known to thosc skilled in the art
such as surfactant (¢.g., oleic acid or lecithin) and cosolvent (e.g., ethanol), ctc.
Specifically, an aerosol preparation could be delivered using the inhaler known as
“Turbuhaler™”,

For oral administration the compound of the invention may be admixed with an
adjuvant or a carricr, for example, lactose, saccharose, sorbitol, mannitol; a starch, for
example, potato starch, corn starch or amylopectin; a cellulose derivative; a binder, for
exampte, gelatine or polyvinylpyrrolidone; and/or a lubricant, for example, magnesium
stearate, calcium stcarate, polyethylene glycol, a wax, paraffin, and the like, and then
compressed into tabicts. 1f coated tablets are required, the cores, prepared as described
above, may be coatcd with a concentrated sugar solution which may contain, for example,
gum arabic, gelatine, talcum and titanium dioxidc. Alternatively, the tablet may be coated
with a suitable polymer dissolved in a readily volatile organic solvent.

For the preparation of soft gelatine capsulcs, the compound of the invention may be
admixed with, for example, a vegetable oil or polycthylene glycol. Hard gelatine capsulcs
may contain granules of the compound using either the above-mentioned excipients for
tablets. Also liquid or semisolid formulations of the compound of the invention may be
filled into hard gelatine capsules.

Liquid preparations for oral application may be in the form of syrups or
suspensions, for example, solutions containing the compound of the invention, the balance
being sugar and a mixture of ethanol, water, glycerol and propylene glycol. Optionally
such liquid preparations may contain colouring agents, flavouring agents, saccharing
and/or carboxymethylcellulose as a thickening agent or other excipients known to those
skiltled in art.

The compound of Formula (1} will normally be administcred to a warm-blooded
animal at a unit dose within the range 5-5000 mg/m? body area of the animal, i.e.
approximatcly 0.1-100 mg/kg, and this normally providcs a therapeutically-cffective dosc.

A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of
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active ingredicnt. Preferably a daily dose in the range of 1-50 mg/kg is employed. However
the daily dose will necessarily be varied depending upon the host treated, the particular
route of administration, and the severity of the ilincss being treated. Accordingly the
optimum dosage may be determined by the practitioner who is treating any particular
patient,

For further information on Routes of Administration and Dosage Regimes the
reader 1s referred to Chapter 25.3 in Volume 5 of Comprehensive Medicinal Chemistry
(Corwin Hansch; Chairman of Editorial Board), Pergamon Press 1990.

In the context of the present specification, the term “therapy” also includes
“prophylaxis” unless there are specific indications to the contrary, The terms "therapeutic”
and "therapeutically” should be construed accordingly.

As used herein, the term “treatment” is intended to have its normal everyday
meaning of dealing with a disease in order to cntircly or partially relieve one, some or all
of its symptoms, or to correct or compensate for the underlying pathology.

As used herein, the term “prophylaxis™ i1s intended to have its normal everyday
meaning and includes primary prophylaxis to prevent the development of the disease and
secondary prophylaxis whercby the discase has already developed and the patient is
temporarily or permanently protected against exacerbation or worsening of the discase or
the development of new symptoms associated with the discase.

The compounds defined in the present invention are effective activators of TLR7 in
vitro. Accordingly, the compounds of the present invention are expected to be potentially
uscful agents in the treatment of diseases or medical conditions mediated alone or in part
by TLR7. For examplc, the following diseases and conditions listed in paragraphs 1 to 8
below may be treatable with compounds of the present invention.

1. respiratory tract: obstructive diseases of the airways including: asthma, including
bronchial, allergic, intrinsic, extrinsic, excrcisc-induced, drug-induced (including aspirin
and NSAID-induced) and dust-induced asthma, both intermittent and persistent and of all
severities, and other causes of airway hyper-responsiveness; chronic obstructive pulmonary
disease (COPD); bronchitis, including infectious and eosinophilic bronchitis; emphysema;
bronchiectasis; cystic fibrosis; sarcoidosis; farmer’s lung and related diseases;
hypersensitivity pneumonitis; lung fibrosis, including cryptogenic fibrosing alveolitis,

idiopathic interstitial pneumaonias, fibrosis complicating anti-neoplastic therapy and
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chronic infection, including tuberculosis and aspergillosis and other fungal infections;
complications of lung transplantation; vasculitic and thrombotic disorders of the lung
vasculature, and pulmonary hypertension; antitussive activity including treatment of
chronic cough associated with inflammatory and sccretory conditions of the airways, and
1atrogenic cough; acute and chronic rhinitis including rhinitis medicamentosa, and
vasomotor rhinitis; percnnial and scasonal allergic rhinitis including rhinitis nervosa (hay
fever); nasal polyposis; acute viral infection including the common cold, and infection due
to respiratory syncytial virus, influenza, coronavirus (including SARS) and adenovirus;

2. skin: psoriasis, atopic dermatitis, contact dermatitis or other eczcmatous
dermatoscs, and delayed-type hypersensitivity reactions; phyto- and photodermatitis;
scborrhoeic dermatitis, dermatitis herpetiformis, lichen planus, lichen sclerosus et
atrophica, pyodcrma gangrenosum, skin sarcoid, discoid lupus erythematosus, pemphigus,
pemphigoid, epidermolysis bullosa, urticaria, angioedema, vasculitides, toxic erythemas,
cutaneous eosinophilias, alopecia areata, male-pattern baldness, Sweet’s syndrome, Weber-
Christian syndrome, erythema multiforme; cellulitis, both infective and non-infective;
panniculitis; cutaneous lymphomas, non-melanoma skin cancer and other dysplastic
lesions; drug-induced disorders including fixed drug eruptions;

3. eycs: blepharitis; conjunctivitis, including perennial and vernal allergic
conjunctivitis; iritis; anterior and postcrior uveitis; choroiditis; autoimmune, degenerative
or inflammatory disorders affecting the retina; ophthalmitis including sympathetic
ophthalmitis; sarcoidosis; infections including viral , fungal, and bacierial;

4. genitourinary: nephritis including interstitial and glomerulonephritis; nephrotic
syndrome; cystitis including acute and chronic (interstitial) cystitis and Hunner’s ulcer;
acute and chronic urethritis, prostatitis, epididymitis, oophoritis and salpingitis; vulvo-
vaginitis; Pcyronic’s discase; erectilc dysfunction (both male and femalc);

5. allograft rejection: acute and chronic following, for example, transplantation of
kidney, heart, liver, lung, bone marrow, skin or cornea or following blood transfusion; or
chronic graft versus host disease;

6. other auto-immune and allergic disorders including rhcumatoid arthritis, irritable
bowel syndrome, systemic lupus erythematosus, multiple sclerosis, Hashimoto’s

thyroiditis, Graves’ discasc, Addison’s discasc, diabetes mellitus, idiopathic
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thrombocytopaenic purpura, cosinophilic fasciitis, hyper-1gE syndrome, antiphospholipid
syndrome and Sazary syndromc;

7. oncology: trcatment of common cancers including prostate, breast, lung, ovarian,
pancreatic, bowel and colon, stomach, skin and brain tumors and malignancies affecting
the bone marrow (including the lcukaemias) and lymphoproliferative systems, such as
Hodgkin’s and non-Hodgkin’s lymphoma, including the prevention and treatment of
metastatic discasc and tumour recurrences, and parancoplastic syndromes; and,

8. infectious discases: virus discases such as genital warts, common warts, plantar
warts, hepatitis B, hepatitis C, herpes simplex virus, moiluscum contagiosum, variola,
human immunodeficiency virus (HIV), human papilloma virus (HPV), cytomegalovirus
(CMV), varicella zoster virus (VZV), rhinovirus, adenovirus, coronavirus, influcnza, para-
influenza, bacterial diseases such as tuberculosis and mycobacterium avium, leprosy; other
infectious diseases, such as fungal discases, chlamydia, candida, aspergillus, cryptococcal
meningitis, pneumocystis carnii, cryptosporidiosis, histoplasmosis, toxoplasmosis,
trypanosome infection and [cishmaniasis.

It is envisaged that for the methods of treatment mentioned herein, the compound
of Formula (T) will be administered to a mammal, more particularly a human being.
Similarly, for the uses of a compound of Formula (T) for the treatment of diseases or
medical conditions mentioned herein, it is envisaged that the compound of Formula (1) will
be administered to a mammal, more particularly a human being.

According to a another aspect of the invention, there is therefore provided a
compound of Formula (I) as defined hereinbefore, or a pharmaceutically acceptable salt
thereof, for use as a medicament,

According to a further aspect of the invention, there is provided a compound of
Formula (I) as defined hereinbefore, or a pharmaceutically acceptable salt thercof for use
in the treatment of a discase mediated through TLR7. In one embodiment of the invention,
said disease mediated through TLR7 is cancer. In a further embodiment of the invention,
said cancer is selected from prostate cancer, breast cancer, lung cancer, uterus cancer,
pancreatic cancer, liver cancer, renal cancer, ovarian cancer, colon cancer, stornach cancer,
skin cancer, cercbral tumor, malignant myeloma and lymphoproliferative tumors. In one

cmbodiment of the invention, said diseasc mediated through TLLR7 is asthma, COPD,
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allergic rhinitis, allergic conjunctivitis, atopic dermatitis, hepatitis B, hepatitis C, HIV,
HPV, bactenal infections or dermatosis.

According to a further aspect of the invention, there is provided the use of a
compound of Formula (I} as defined hereinbefore, or a pharmaceutically acceptable salt
thereof for the preparation of a medicament for the trcatment of a discase mediated through
TLR7. In one embodiment of the invention, said diseasc mediated through TLR7 is cancer.
In a further embodiment of the invention, said cancer is sclected from prostate cancer,
breast cancer, lung cancer, uterus cancer, pancreatic cancer, liver cancer, renal cancer,
ovarian cancer, colon cancer, stomach cancer, skin cancer, cerebral tumor, malignant
myeloma and lymphoprohferative tumors. In one embodiment of the invention, said
diseasc medrated through TLR7 is asthma, COPD, allergic rhinitis, allergic conjunctivitis,
atopic dermatitis, hepatitis B, hepatitis C, HIV, HPV, bacterial infections or dermatosis.

According to a further aspect of the invention, there is provided the use of a
compound of Formula (1) as defined hercinbefore, or a pharmaccutically acceptable salt
thercof, for the preparation of a medicament for the trcatment of cancer. In one
embodiment of the invention, said cancer 1s sclected from prostate cancer, breast cancer,
lung cancer, uterus cancer, pancreatic cancer, liver cancer, renal cancer, ovarian cancer,
colon cancer, stomach cancer, skin cancer, cerebral tumor, malignant myeloma and
lymphoprohferative tumors.

According to a further aspect of the invention, there is provided the use of a
compound of Formula (I) as defined hereinbefore, or a pharmaccutically acceptable salt
thereof, for the preparation of a medicament for the trcatment of asthma, COPD, allergic
rhinitis, allergic conjunctivitis, atopic dermatitis, hepatitis B, hepatitis C, HIV, HPV,
bacterial infections or dermatosis,

In one aspect of the invention there 1s provided the a compound of Formula (1) or a
pharmaceutically acceptable salt thereof for use in the trcatment of cancer.

According to a further aspect of the invention, there is provided a method of using a
compound of Formula (I) as defincd hercinbefore, or a pharmaceutically acceptable salt
thereof, for the treatment of cancer. In onc embodiment of the invention, said cancer is
sclected from prostate cancer, breast cancer, lung cancer, uterus cancer, pancreatic cancer,
liver cancer, renal cancer, ovarian cancet, colon cancer, stomach cancer, skin cancer,

cerebral tumor, malignant myeloma and lymphoproliferative tumors.
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According to a further aspect of the invention, there is provided a mcthod of using a
compound of Formula (1) as defined hereinbefore, or a pharmaceutically acceptable salt
thereof, for the treatment of asthma, COPD, allergic rhinitis, allergic conjunctivitis, atopic
dermatitis, hepatitis B, hepatitis C, HIV, HPV, bacterial infections or dermatosis.

According to a further aspect of the invention, there is provided a method of
treating a human suffering from a disease in which activation of TLR7 is beneficial,
comprising the steps of administering to a person in need thereof of a therapeutically
cffective amount of a compound of Formula (I) as defined hereinbefore, or a
pharmaccutically acceptablc salt thereof, In one embodiment of the invention, the discase
in which activation of TLR7 is beneficial is cancer. In a further embodiment of the
invention, said cancer is sclected from prostate cancer, breast cancer, lung cancer, uterus
cancer, pancreatic cancer, liver cancer, renal canccr, ovarian cancer, colon cancer, stomach
cancer, skin cancer, cerebral tumor, malignant myeloma and lymphoproliferative tumors.
In one embodiment of the invention, the disease in which activation of TLR7 s beneficial
is asthma, COPD, allergic rhinitis, allergic conjunctivitis, atopic dermatitis, hepatitis B,
hepatitis C, HIV, HPV, bacterial infections or dermatosis.

In any aspect or embodiment described herein the cancer may be prostate cancer.

In any aspect or embodiment described herein the cancer may be breast cancer.

In any aspect or embodiment described herein the cancer may be lung cancer.

In any aspect or embodiment described herein the cancer may be uterus cancer,

In any aspect or embodiment described herein the cancer may be pancreatic cancer.

In any aspect or embodiment described herein the cancer may be liver cancer.

In any aspect or embodiment described herein the cancer may be renal cancer.

In any aspect or embodiment described herein the cancer may be ovarian cancer.

In any aspect or embodiment described herein the cancer may be colon cancer.

In any aspect or embodiment described herein the cancer may be stomach cancer.

In any aspect or embodiment described herein the cancer may be skin cancer.

In any aspect or embodiment described herein the cancer may be cercbral tumor.

In any aspect or cmbodiment described herein the cancer may be malignant
myeloma cancer.

In any aspect or cmbodiment described hercin the cancer may be

tymphoproliferative tumors.
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The anti-cancer treatment defined hereinbefore may be applied as a sole therapy or
may involve, in addition to the compound of the invention, conventional surgery or
radiotherapy or chemotherapy. Such chemotherapy may include one or more of the
following categorics of anti-tumour agents:-

(i)  other antiproliferative/antineoplastic drugs and combinations thercof, as used in
medical oncology, such as alkylating agents (for example cis-platin, oxaliplatin,
carboplatin, cyclophosphamide, nitrogen mustard, melphalan, chlorambucil, busulphan,
temozelamide and nitrosourcas); antimetabolites (for cxample gemcitabine and antifolates
such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, mcthotrexate,
cytosinc arabinoside, and hydroxyurea); antitumour antibiotics (for example anthracyclines
like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-
C, dactinomycin and mithramycin); antimitotic agents (for cxample vinca alkaloids like
vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and taxotere and
polokinase inhibitors); and topoisomerase inhibitors (for cxample epipodophyllotoxins like
etoposide and teniposide, amsacrine, topotecan and camptothecin);

(i) cytostatic agents such as antioestrogens (for example tamoxifen, fulvestrant,
toremifene, raloxifcne, droloxifenc and iodoxyfene), antiandrogens (for cxample
bicalutamide, flutamide, nilutamide and cyproterone acetate), LHRH antagonists or LHRH
agonists (for example goserclin, leuprorelin and buserclin), progestogens (for example
megestrol acctate), aromatase inhibitors (for example as anastrozole, letrozole, vorazole
and exemestanc) and inhibitors of Sa-reductase such as finasteride;

(iil) anti-invasion agents [for example c-Stc kinasc family inhibitors like 4-(6-chloro-2,3-
methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethox y]-5-tetrahydropyran-4-
yloxyquinazoline (AZD0530; International Patent Application WO 01/94341), N-(2-
chloro-6-methylphenyl)-2- {6-{4-(2-hydroxyethyl)piperazin-1-yl]-2-methylpyrimidin-4-
ylamino} thiazole-5-carboxamide (dasatinib, BMS-354825; J. Med. Chem., 2004, 47, 6658-
6661) and bosutinib (SKI-606), and mctalloprotcinase inhibitors like marimastat, inhibitors
of urokinasc plasminogen activator reccptor function or antibodics to Heparanase];

(iv) inhibitors of growth factor function: for cxample such inhibitors include growth
factor antibodies and growth factor receptor antibodies (for example the anti-crbB2
antibody trastuzumab [Herccptin™], the anti-EGFR antibody panitumumab, the anti-erbB1

antibody cetuximab [Erbitux, C225] and any growth factor or growth factor receptor
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antibodies disclosed by Stern et al. Critical revicws in oncology/hacmatology, 2005, Vol.
54, pp11-29), such inhibitors also include tyrosine kinase mhibitors, for example inhibitors
of the ¢pidermal growth factor farnity (for example EGFR family tyrosine kinase inhibitors
such as

N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-morpholinopropoxy)quinazol in-4-amine
(gefitinib, ZD1839), N-(3-cthynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-4-aminc
(erlotinib, QSI-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-
mortpholinopropoxy)-quinazolin-4-amine (CI 1033), crbB2 tyrosine kinase mhibitors such
as lapatinib); inhibitors of the hepatocyte growth factor family; inhibitors of the insulin
growth factor family; mhibitors of the platelet-derived growth factor family such as
imatinib and/or nilotinib (AMN107); inhibitors of scrine/threonine kinases (for example
Ras/Raf signalling inhibitors such as farnesyl transferase inhibitors, for example sorafenib
(BAY 43-9006), tipifamib (R115777) and lonafarnib (SCH66336)), inhibitors of cell
signalling through MEK and/or AKT kinases, ¢-kit inhibitors, abl kinas¢ inhibitors, P13
kinase inhibitors, Plt3 kinase inhibitors, CSF-1R kinase inhibitors, IGF receptor (insulin-
like growth factor) kinasc inhibitors; aurora kinase inhibitors (for example AZD1152,
PH739358, VX-680, MLN8054, R763, MP235, MP529, VX-528 AND AX39459) and
cyclin dependent kinase inhibitors such as CDK2 and/or CDK4 inhibitors;

(v) antiangiogenic agents such as thosc which inhibit the cffects of vascular endothelial
growth factor, {for example the anti-vascular endothetial cell growth factor antibody
bevacizumab (Avastin™) and for example, a VEGF receptor tyrosine kinase inhibitor such
as vandetanib (ZD6474), vatalanib (PTK787), sunitinib (SU11248), axitinib (AG-013736),
pazopanib (GW 786034) and 4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxy-7-(3-
pyrrolidin-1-ylpropoxy)quinazoline (AZD2171; Example 240 within WO 00/47212),
compounds such as those disclosed in International Patent Applications W097/22596, WO
97/30035, WO 97/32856 and WO 98/13354 and compounds that work by other
mechanisms (for example linomide, inhibitors of integrin avf33 function and angiostatin}];
(vi) vascular damaging agents such as Combretastatin A4 and compounds disclosed in
International Patent Applications WO 99/02166, WO 00/40529, WO 00/41669,

WO 01/92224, WO 02/04434 and WO 02/08213;

(vii) an endothelin receptor antagonist, for example zibotentan (ZD4054) or atrasentan,
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(viii) antisense therapics, for examplc those which are direcied to the targets listed above,
such as ISIS 2503, an anti-ras antisense;

(ix) gene therapy approaches, including for example approaches to replace aberrant gencs
such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (genc-directed enzyme
pro-drug therapy) approaches such as those using cytosine deaminase, thymidine kinase or
a bacterial nitroreductase enzyme and approaches to increase paticnt tolerance to
chemotherapy or radiotherapy such as multi-drug resistance gene therapy; and

(x) immunotherapy approaches, including for example ex-vivo and in-vivo approaches
1o increase the immunogenicity of patient tumour cells, such as transfection with cytokines
such as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,
approaches to decrcasc T-cell anergy, approaches using transfected immune cells such as
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell
lincs and approaches using anti-idiotypic antibodies, approaches to decrease the function of
immunc suppressive cells such as regulatory T cells, myeloid-derived suppressor cells or
IDO (indoleamine 2,3,-dcoxygenase)-expressing dendritic cells, and approaches using
cancer vaccines consisting of proteins or peptides derived from tumour-associated antigens
such as NY-ESO-1, MAGE-3, WT1 or Her2/ncu.

According to this aspect of the invention there is provided a pharmaceutical product
comprising a compound of the formula (1) as defined hereinbefore and an additional
anti-tumour substance as defined hereinbefore for the conjoint treatment of cancer.

According to this aspect of the invention there is provided a combination suitable
for use in the treatment of cancer comprising a compound of Formula (1) as defined
hereinbefore, or a pharmaceutically acceptable salt thercof, and any one of the anti tumour
agents listed under (i) ~ (ix) above,

Therefore in a further aspect of the invention there is provided a compound of
Formula (1), or a pharmaccutically acceptablc salt thereof, in combination with an anti-
tumour agent selected from one listed under (i) — (ix) herein above.

Herein, where the term “combination” is used it is to be understood that this refers
to simultaneous, separate or sequential administration. In one aspect of the invention
“combination” refers to simultancous administration. In another aspcct of the invention
“combination” refers to scparatc administration. In a further aspect of the invention

“combination” refers to sequential administration. Where the administration is sequential
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or scparate, the delay in administering the second component should not be such as to losc
the beneficial cffect of the combination.

According to a further aspect of the invention there is provided a pharmaccutical
composition which compriscs a compound of Formula (I), or a pharmaccutically
acceptable salt thereof, in combination with an anti-tumour agent selected from one listed
under (i) - (ix) herein above, in association with a pharmaceutically acceptable diluent or
carrier.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of Formula (1), or a pharmaceutically
acceptable salt thercof, in combination with an anti-tumour agent selected from one listed
under (i) — (ix) herein above, in association with a pharmaccutically acceptable diluent or
carrier for usc in the treatment of cancer.

According to another feature of the invention there is provided the use of a
compound of the Formula (I), or a pharmaceutically acceptable salt thereof, in combination
with an anti-tumour agent selccted from onc listed under (i) — (ix) herein above, in the
manufacture of a medicament for use in cancer in 2 warm-blooded animal, such as man.

According to another feature of the invention there is provided a compound of the
Formula (1), or a pharmaceutically acceptable salt thercof, in combination with an anfi-
tumour agent selected from one listed under (i) — (ix) herein above for use in the treatment
of cancer in a warm-blooded animal, such as man.

Therefore in an additional feature of the invention, there is provided a method of
treating cancer in a warm-blooded animal, such as man, in need of such treatment which
comprises administering to said animal an cffective amount of a compound of Formula (1),
or a pharmaceuticalily acceptable salt thereof, in combination with an anti-tumour agent
selected from one listed under (i) — (ix} herein above.

According to a further aspect of the present invention there is provided a kit
comprising a compound of Formula (1), or a pharmaccutically acceptable salt thereof, in
combination with an anti-tumour agent selected from one listed under (i) — (ix) herein
above.

According to a further aspect of the present invention there is provided a kit

comprising;
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a) a compound of Formula (I), or a pharmaceutically acceptable salt thereof, in a first unit
dosagc form;
b) an anti-tumour agent selected from one listed under (i) — (ix) hercin above; in a second
unit dosage form; and
¢) containcr means for containing said first and second dosage forms.

In onc aspect of the invention the compounds of Formula (I) may be useful as
vaccing adjuvants.

As a further aspect of the invention therc is provided a compound of formula (1), or

a pharmaceutically acceptable salt thereof, as defined herein, for use as a vaccine adjuvant. .

As a further aspect of the invention there is provided the use of a compound of
formula (I}, or a pharmaccutically acceptable salt thereof, as defined herein, as a vaccine
adjuvant, in the manufacture of a vaccine for the treatment of a diseasc or condition.

The invention still further provides a method of treating, or reducing the risk of, a
disease or condition, which method comprises administering to a patient in need thercof a
therapeutically effective amount of a vaccine and a compound of formula (1), or a
pharmaceutically acceptable salt thereof, as defined herein.

The invention still further provides a method of increasing the response to a
vaccine in a patient, which method compriscs administering to a patient in need thercof a
therapeutically effective amount of a vaccine and a compound of formula (I), or a

pharmaceutically acceptable salt thereof, as defined herein.

Examples

The invention will now be illustrated with the following Examples in which
generally, unless stated otherwise, all starting materials are commercially available. All
solvents and commcrcial reagents used in the Examples were of laboratory grade and were
used as received. All operations were carried out at ambient tcmpcerature, Z.e. in the range
17 to 28°C, typically 20°C, and where appropriate, under an atmosphere of an inert gas
such as nitrogen. ‘Microwave’ heating refers to heating to constant tcmperature, using
variable power microwave irradiation in a CEM Discover ™ microwave reactor.
Hydrogenation reactions were carried out using a Biichi Peteric™ system or a ThalesNano

H-Cube™ system, as detailed. Concentration of all solutions was carried out by
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evaporation under reduced pressure (in vacuo), e.g. using a Biichi Rotav’a]_:)or"lM rotary
cvaporator.

Thin Laycr Chromatography (TLC) was carried out using aluminium- or glass-
backed plates coated with silica (particle size <63 um; porosity 60 A; surfacc arca ~500
mz/g), with a fluorescent (UV3s4) indicator. Following elution, the plates were visualized
by cither UV3s4 irradiation, or developed with a suitable indicator, such as iodine (pre-
absorbed onto silica), an aqueous solution of potassium permanganate, or an aqueous
solution of cerium (1V) ammonium nitrate. Examples of indicator preparations can be
found in ‘Experimental Organic Chemistry: Preparative and Microscale’ 2™ Ed. (Harwood,
L., Moody, C. and Percy, 1), WilcyBlackwell, 1998,

Analytical HPLC was carried out using either a Waters XBridge ™ €8 3.5 ym
column eluting with a gradient of MeCN in either 0.1% aqueous trifluoroacetic acid, 0.1%
aqueous formic acid, 0.1% aqucous ammonium acctate or 0.1% aqueous NH;; a Waters
XBridge™ C18 3.5 um column with a gradient of MeCN in 0.1% aqueous NHa; a Waters
Symmetry™ C18 3.5 pm column with a gradient of MeCN in 0.1% aqueous trifluoroacetic
acid; a Waters Sunfire' ™ C8 3.5 um column with a gradient of MeCN in 0.1% aqueous
trifluoroacetic acid; or a Phenomenex Gemini' ™ C18 3 um column with a gradient of
MeCN in 0.1% aqucous trifluoroacetic acid. UV spectra of the cluted peaks were measured
using a diode array on an Agilant 1100™ system, or cquivalent,

Medium pressure liquid chromatography (MPLC) on silica (particle size <63 pm;
porosity 60 A; surface arca ~500 m*/g) was carricd out using pre-packed Biotage
FLASH™ columns or equivalent, e.g. Thomson SINGLE StEP™, Biotage Isolute ™,
Teledyne Isco RediSep ™, or Silicycle UltraPure silica columns at recommended solvent
flow ratcs and sample loadings. Fraction purity was determined by either TLC or
analytical HPLC.

Preparative HPL.C was carried out using cither a Phenomenex Gemini™ C18 5 um
column, a Waters Sunfire' ™ C18 5 um column, a Waters XBridge™ €8 5 um column or a
Waters XTetra'™ 5 um, unlcss otherwise detailed, using either MeCN in aqucous 0.1-0.2%
trifluoroacctic acid, MeCN in aquecous 0.1-0.2% ammonium acetate, or MeCN in an
aqueous 0.1-0.2% NHs solution as cluent, as detailed. Fractions were collected following
detcction by UV spectroscopy at a wavelength such as 220 or 254 nm. Fraction purity was

determined by either TLC or analytical HPLC.



20

25

30

WO 2010/133885 PCT/GB2010/050825
37

Proton nuclcar magnetic resonance ('H NMR) spectra were recorded on Bruker
Avance 600 (600 MHz), a Bruker DRX 500 (500 MHz) or a Varian Unitylnova 500 MHz,
400 MHz or 300 MHz instrument. Either the central peaks of chloroform-d (CDCl3; 8y
7.27 ppm), dimethylsulfoxide-ds (ds-DMSO; 8y; 2.50 ppm) or an internal standard of

tetramethylsilane (TMS; 85 0.00 ppm) were used as references. Unless otherwise specified,

" '"H NMR spectra were determined using deuterated DMSO. The following abbreviations

arc used for NMR data: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, dd =
doublet of doublets, tt = triplct of triplets, br = broad, quintet = qn. Mass spectra were
recorded on an Agilent MSD or similar equipment (+ve and —ve APCI and/or elcctrospray
(unless otherwisc stated: in “multimode +")) following analytical HPLC.

All other processes were carried out using standard laboratory techniques, e.g. as
detailed in ‘Experimental Organic Chemistry: Preparative and Microscale’ 2™ Ed.
(Harwood, L., Moody, C. and Percy, J.), WileyBlackwell, 1998,

The following abbreviations may be used in the scientific parts of this specification:
EtOAc = ethyl acetate; DCM = dichloromcthane; NMP = N-methylpyrrolidinone; DMF =
N,N-dimethylformamide; DMSO = dimethylsulfoxide; THF = tetrahydrofuran; MeOH =
mcthanol; EtOH = cthanol; McCN = acctonitrile; Pd/C = palladium on carbon; DMAP =
4-dimethylaminopyridine; sat. = saturated; aq. = aqueous; DMA = N,N-dimethyl-
acetamide; conc. = concentrated; r.t. = room temperature; h = hours; min(s) = mins.; M =
molar; MS = mass spectrometry; APCI = atmospheric chemical ionisation method; ESI =
electron spray ionisation method; SCX = Solid phasc extraction with a sulfonic acid
sorbent, HPLC = High performance liquid chromatography; RPHPLC = Reverse-phase
high performance liquid chromatography; FCC = flash column chromatography using
silica; DIPEA = diisopropylethylamine,

Example 1: 5-(4—Meth0§le)—6-methvl-N‘-pentilpirimidine—2.4—diamine
1) 2-(4-Methox

-benzy-3-oxo-butvric acid cthyl ester

Ethy! acetoacetate (11.7 mL) was added to a solution of 4-methoxy-benzaldchyde (10.0 g)
in toluene (150 mL). Piperidine (0.80 mL) and acetic acid (2.30 mL) werc then added and
the mixture was heated at reflux for 20 h. The solvent was then removed and the resulting
orange o1l was dissolved in EtOH (0.30 L) and 10% Pd/C (0.50 g) was added and stirred
under Hy (2 bar) for 3 h. The reaction mixture was filtercd through diatomaceous carth

(Ccelite™ and the solvent removed by evaporation. The crude product was purified by
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FCC to give the subtitle compound as an oil (12.7 g); 'H NMR: 7.19 (1H, 1), 6.75 (3H, m),
4.15 (2H, q), 3.78 (4H, m), 3.13 (2H, d), 2.20 (3H, s), 1.26 (3H, t); LC-MS m/z 249 ESIL.

(i1) 2-Amino-3-(4-methoxy-benzyl)-6-methyl-pyrimidin-4-ol

Guanidium carbonate (3.90 g) was added to a solution of the product from step (1) (5.30 g)
in ethanol (50.0 mL) and heated at 80°C for 15 h. After cooling the product was filtered off
as a solid, this was suspended in water and collected by filtration, washed with EtOAc¢ and
dricd to give the subtitle compound (3.40 g); 'H NMR: 10.83 (1H, s), 7.08 (2H, d), 6.79
(2H, d), 6.34 (2H, ), 3.69 (3H, 5), 3.56 (2H, s), 2.00 (3H, s); LC-MS m/z 246 ESI.

{iii) 4-Chloro-5-(4-methoxy-benzyl)-6-methyl-pyrimidin-2-yvlamine

The product of step (if) (1.00 g) was added to POClz (10.0 mL) and the mixture was heated

at 100°C for 15 h. The solvent was removed and the residue diluted with water and
adjusted to pH 7 with sat NaHCO3_ This mixturc was heated at 50°C for 2 h, then extracted
with EtOAc, dried and solvent removed to give the subtitle compound as a white solid
(0.71 g); "H NMR: 7.02 (2H, d), 6.85 (2H, d), 6.84 (2H, 5), 3.88 (2H, 5), 3.71 (3H, 5), 2.21
(3H, 5); LC-MS m/z 263 ESI. '

(iv) 5-(4-Methoxy-benzyh)-6-methyl-N'-pentyl-pyrimidine-2.4-diamine

To the product of step (i11) (3.00 g) in dioxane (30.0 mL), pentylamine (5.30 mL.) was
added and the mixture was heated at 100°C for 48 h. The solvent was removed and the
residue was dissolved in EtOAc and washed with sat. Nal{CQOs, dried and solvent removed.
The crude compound was purified by FCC to give the title compound as a white solid
(2.30 ); 'H NMR: 7.02 (2H, d), 6.81 (2H, d), 6.31-6.22 (1H, m), 5.83 (2H, s), 3.69 (3H,
§), 3.66 (2H, s), 3.25 (2H, q), 2.03 (3H, s), 1.43 (24, q), 1.28-1.06 (4H, m), 0.81 (3H, t);
LC-MS m/z 315.

Example 2: 4-(2-Amino-4-methyl-6-pentylamino-pyrimidin-S-yimethyl)-phenol

A solution of BBr3 (1M in DCM, 14,6 mL) was added to a solution of the product of
Example 1 (2.30 g) in DCM at 0°C and stirred for 1 h. Ice and water were added and the
mixture was stirred for 30 min, then the organic phase was separated, the aqueous layer
was extracted with EtOAc, and the combined organics were dried and the solvent was
removed by cvaporation. The crude product was purificd by FCC to give the title
compound as a crcam solid (1.11 g); 'H NMR: 11.96 (1H, 5), 7.57 (1H, s), 7.07 (2H, s),
6.93 (2H, d), 6.67 (2H, d), 3.69 (2H, s), 3.38-3.32 (2H, m), 2.16 (3H, s), 1.46 (2H, q), 1.27-
1.18 (2H, m), 1.15-1.07 (2H, m), 0.82 (3H, t); LC-MS m/z 301.
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Example 3: 5-(4-(2-(Dimethvlamino)ethoxv)benzvl)-6—methvl-N4-pentv]pvrimidine-

2.4-diamine

To a suspension of the product of Example 2 (0.10 g) in DMF (2.00 mL), Cs,CO; (0.24 g)
was added and stirred at r.t. for 30 min. A mixture of 2-dimethylaminocthylchloride
hydrochioride (0.096 g), Cs2CO; (0.24 g) and Nal (0.05 g) was also stirred for 30 min and
the two mixtures combined and heated at 110°C for 2 h. The reaction was filtered, diluted
with water, extracted with EtOAc, dried and the solvent removed. The crude product was
purified by RPHPLC to afford the title compound as a colourless oil (0.035 g); 'H NMR:
7.00 (2H, d), 6.81 (2H, d), 6.04 (1H, 1), 5.62 (2H, s), 3.97 (2H, ), 3.65 (2H, s), 3.24 (2H,
q), 2.57 (2H, t), 2.19 (6H, 5), 2.01 (3H, s), 1.43 (2H, qn), 1.27-1.08 (4H, m), 0.81 3H, );
LC-MS m/z 372.

Example 4: 5-(4-(3-(Dimethylamino)propoxy)benzvl)-6-methyl-N*-pentvlpyrimidine-

2.4-diamine

The title compound was preparcd by the method of Example 3 using dimethylamino-
propylchloride hydrochloride (0.105g) to give the product as a colourless oil (0.039 g);
'HNMR: 7.02 (2H, d), 6.81 (2H, d), 6.53 (I1H, $), 6.10 (ZH, s), 3.93 (2H, t), 3.68 (2H, s),
3.30-3.24 (2H, m), 2.53-2.48 (2H, m), 2.27 (6H, s), 2.06 (3H, s), 1.86 (2H, qn), 1.43 (2H,
qn), 1.26-1.06 (4H, m), 0.81 (3H, t); LC-MS ni/z 386.

Example §: 6-Methvl-M—pentvl-S-(4-(2-(nineri(_iin-1-vl)ethoxv)benzvl)mfrimidine-&

diamine .

The title compound was prepared by the method of Example 3 using N-(2-chloroethyl)-

piperidine hydrochloride (0.12 g) to give the product as a white solid (0.058 g); 'H NMR:
7.00 (2H, d), 6.81 (2H, d), 6.03 (1H, t}, 5.61 (2H, 5), 3.98 (2H, t), 3.65 (2H, s), 3.23 (2H,
q), 2.60 (2H, 1), 2.42-2.37 (4H, m), 2.01 (3H, s), 1.50-1.33 (8H, m), 1.26-1.18 (2H, m),
1.16-1.07 (ZH, m), 0.81 (3H, t); LC-MS m/z 412.

Example 6: 6—Meth¢N4j)entvl-S-(4-(2-(pvrr0lidin-l-v]mthoy_gv)benzyl Jpyrimidine-

2,4-diamine

The title compound was prepared by the method of Example 3 using N-(2-chloroethyl)-

pyrrolidine hydrochloride (0.115g) to give the product as a colourless oit (0.035 g).

'H NMR: 7.00 (2H, d), 6.81 (2H, d), 6.04 (1H, 1), 5.61 (2H, ), 3.99 (2H, 1), 3.65 (2H, s),
324 (2H, q), 2.74 (2H, t), 2.37-2.20 (4H, m), 2.02 (3H, s), 1.69-1.63 (4H, m), 1.48-1.37

(2H, m), 1.27-1.08 (4H, m), 0.81 (3H, t); LC-MS m/z 398.
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pyrimidine-2,4-diamine

The title compound was prepared by the method of Example 3 using N-(2-chlorocthyl)-N-
methylbenzylamine hydrochloride (0.147 g) to give the product as a colouriess o1l (0.032
g); "H NMR: 7.35-7.18 (5H, m), 7.00 (2H, d), 6.81 (2H, d), 6.05 (1H, t), 5.62 (2H, s), 4.10-
401 (2H, m), 3.65 (2H, 8), 3.55 (2H, s), 3.24 (2H, q), 2.70 (2H, 1), 2.21 (3H, 5), 2.01 (3H,
s), 1.43 (2H, gn), 1.27-1.09 (4H, m), 0.81 (3H, t}; LC-MS m/z 448.

Example 8: 3-(4-((2-Amino-4-methyl-6-(pentvlamino

henoxvipropan-1-ol
To a suspension of the product of Example 2 (0.35 ) in DMF (10.0 mL), Cs2CO; (0.25 g)
was added and the mixture was stirred at r.t. for 30 min. 3-Bromo-1-propanol (0.158 mL)
and Nal (0.05 g) were added and the mixture was heated at 100°C for 9 h. The reaction was

diluted with watcr, extracted with EtOAc, dried and the solvent removed. The crude

product was purificd by FCC eluting with 10:1 DCM-MeOH to afford the title compound
as a colourless oit (0.24 g) which solidificd upon standing; 'H NMR: 7.00 (2H, d), 6.80
(2H, d), 6.05 (1H, t), 5.62 (2H, ), 4.50 (1H, t), 3.96 (2H, 1), 3.64 (2H, 5), 3.53 (2H, q), 3.24
(2H, q), 2.01 (3H, s), 1.82 (2H, qn), 143 (2H, qn), 1.28-1.17 (2H, m), 1.17-1.07 (ZH, m),
0.82 (3H, t); LC-MS m/z 359.

2.4-diamine
(i) 5-(4-(3-Chloropropoxy)benzyl)-6-methyl-N*-pentylpyrimidine-2.4-diamine
To a solution the product of Example 8 (0.32 g) in DCM (5 mL), SOCI; (0.5 mL) was

added and the solution was stirred at r.t. for 36 h. The solvent was removed and the crude
material was purified by FCC eluting with DCM and then 20:1 DCM-McOH to give the
subtitle compound as an orangc oil (0.124 g); 'H NMR: 7.88 (1H, t), 7.07 (2H, d), 6.87
(2H, d), 4.04 (24, t), 3.79-3.74 (4H, m), 3.36-3.25 (2H, m), 2.20 (3H, s), 2.17-2.10 (2H,
m), 1.51-1.43 (2H, m), 1.27-1.15 (2H, m), 1.12-1.02 (2H, m), 0.80 (3H, t).

(i) 6-Methvl-N*-pentyl-5-(4-(3-(pyrrolidin-1-ylpropoxy)benzylpyrimidine-2. 4-diamine

To a suspension of tricthylamine (0.09 mL), Nal (0.01 g) and the product of step (i) (0.04
g} in DMF (2 mL) was added pyrrolidine (0.027 mL). The mixturc was heated at 80°C for
15 h, then cooled to r.t., diluted with water, extracted with EtOAc, dricd and the solvent

removed. The crude product was purified by RPHPLC to afford the title compound as an
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orange oil (7 mg); 'H NMR: 7.86 (s, 1H), 7.41 (s, 2H), 7.07 (d, 2H), 6.86 (d, 2H), 4.00 (t,
2H), 3.76 (s, 2H), 3.22 (t, 2H), 3.17 (s, 2H), 2.19 (s, 3H), 2.15-2.06 (m, 2H), 2.02-1.83 (m,
4H), 1.30-1.15 (m, 4H), 1.15-1.03 (m, 6H), 0.81 (t, 3H), LC-MS m/z 412.

Example 10: 6-Methyl-5-(4-(3-(4-methylpiperazin-1-yl)propoxy)benzyl)-V'-

pentvlpvrimidine-2.4-diamine
The titlc compound was prepared by the method of Example 9 step (ii) using the product of

Example 9 step (i) (0.04 g) and 1-methylpiperazine (0.0354 mL) to give the product as a
yellow oil (9 mg); 'H NMR 7.00 (2H, d), 6.79 (2H, d), 6.02 (1H, 1), 5.61 (2H, 5), 3.92 (2H,
1), 3.64 (2H, 5), 3.23 (ZH, q), 2.42-2.24 (10H, m), 2.13 (3H, s), 2.01 (3H, s}, 1.81 (2H, gn),
1.42 (2H, gn), 1.28-1.16 (2H, m), 1.16-1.06 (2H, m), 0.81 (3H, t); LC-MS m/z 441.
Example 11: 5-(4-(3-(Dimethylamino)propoxy)-2-methoxybenzyl)-6-methvl-NV*-

pentylpyrimidine-2.4-diamine

(1) 4-(3-(Dimethylamino)propoxy)-2-methoxybenzaldehyde

3-Dimethylamimopropylchloride hydrochloride (2.493 g) and Nal (0.394 g) were added to
4-hydroxy-2-methoxybenzaldehyde (2 g) and Cs2CO3 (12.85 g) in DMF (50 mL). The
resulting suspension was stirred at 100°C for 1 h. The reaction mixture was filtered and
diluted with EtOAc (100 mL). The organic phase was washed with water and brine, dried,
filtered and concentrated by evaporation to afford the subtitle compound as a yellow oil
(2.23 g); '"HNMR: 10.17 (1H, 5), 7.65 (1H, d), 6.67 (1H, d), 6.64 (1H, dd), 4.12 (2H, 1),
3.90 (3H, s), 2.35 (2H, 1), 2.14 (6H, s), 1.87 (2H, gn).

(i1) Ethyi 2-(4-(3-(dimethylamino)propoxy)-2-methoxvbenzylidene)-3-ox obutanoate

Ethyl acetoacetate (1.489 mL), piperidine (0.047 mL} and acetic acid (0.145 mL) were
added to a solution of the product from step (i) {(2.23 g) in toluene (50 mL), and the
mixture was stirred at 110°C for 5 days. The solvent was removed under reduced pressure

to afford the subtitle compound (3.57 g) that was used in the next step without purification.

A suspension of the product from step (i1) (3.57 g) and 10% Pd/C (0.2 g) in EtOH (50 mL)
was hydrogenated under 3 bar at r.t. for 16 h. The reaction mixture was filtered through
diatomaceous earth (Celite'™) and the filtrate was concentrated by evaporation. The crude
product was purified by FCC eluting with 0-10% McOH in EtOAc to afford the subtitle
compound (1.25 g) as a ycllow oil; 'H NMR: 6.95 (1H, d), 6.51 (1H, d), 6.40 (1H, dd),
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4.10-4.00 (2H, m), 3.96 (2H, 1), 3.83 (1H, t), 3.77 (3H, 5), 3.01-2.81 (2H, m), 2.34 (2H, 1),
2,14 (9H, s), 1.82 (2H, gn), 1.12 (3H, t).
(iv) 2-Amino-5-(4-(3-(dimethylamino)propoxy)-2-methoxybenzyl}-6-methylpyrimidin-4-

ol

Guanidine carbonate (0.716 g) was added in onc portion to a solution of the product from
step (1i1) (1.25 g) in EtOH (20 mL) and the mixture was stirred at 80°C for 15 h. The
solvent was evaporated, the residue diluted with EtOAc (20 mL), washed with water, dried
and cvaporated. The residuc was suspended in hexane-EtOAc (5:1; 20 mL) and the solid
was collected by filtration to afford the subtitle compound as a pale yellow solid (0.87 g),
'H NMR: 6.72 (d, 1H), 6.60 (s, 2H), 6.48 (d, 1H), 6.35 (dd, 1H), 3.93 (t, 2H), 3.78 (s, 3H),
3.46 (s, 2H), 2.33 (t, 2H), 2.13 (5, 6H), 1.90 (s, 3H), 1.84-1.78 (m, 2H).

-2-methoxybenzyl}-6-methylpyrimidin-2-

v} 4-Chloro-5-(4-(3-(dimethylamino)propox

amine

The subtitle compound was prepared using the method of Example 1 step (iii) and the
product of step (iv) to give a tan solid (0.71 g); 'H NMR: 6.83 (s, 2H), 6.57 (d, 1H), 6.54
(d, 1H), 6.41 (dd, 1H), 4.00 (t, 2H), 3.81 (s, 3H), 3.75 (s, 2H), 3.05-2.95 (m, 2H), 2.63 (s,
6H), 2.15 (s, 3H), 2.11-2.01 (m, 2H).

(vi) 5-{4-(3-(Dimcthylamino)propoxy)-2-methoxybenzyl)-6-methyl-N*-pentylpyrimidine-

2.4-diamine

Amylamine (0.127 mL) was added to a solution of the product from step (v) (100 mg) in
NMP (2 mL) and stirred at 150°C for 15 h. The mixture was diluted with EtOAc (10 mL)
washed with sat. NaHCO, (10 mL), water (10 mL), and sat. brine (10 mL) dried, and the
solvent removed by evaporation. The ¢rude product was purified by RPHPLC and then
trituration with diethyt cther gave the title compound as a white solid (8 mg); '"H NMR;
6.60 (d, 1H), 6.53 (d, 1H), 6.37 (dd, 1H), 5.86 (t, 1H), 5.61 (s, 2H), 3.93 (t, 2H), 3.82 (s,
JH), 3.52 (s, 2H), 3.21 (q, 2H), 2.35-2.30 (m, 2H), 2.12 (s, 6H), 1.98 (s, 3H), 1.80 (g, 2H),
1.46-1.36 (m, 2H), 1.28-1.18 (m, 2H), 1.17-1.08 (m, 2H), 0.82 (1, 3H); LC-MS m/z 416.
The title compound can also be made by the following method:

Methanesulfonyl chioride (0.040 mL) was added to the mixture of the product from
Example 36 (0.17 g) and tricthylamine (0.072 mL) in THF (5 mL) at 0°C and the mixture
was stirred for 30 min. Sat. NalHCO; was added and the mixture was cxtracted twice with

CHCl3, then the combined organic layers were dried and concentrated. The residuc was
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dissolved in DMF (5 mL), then dimethylamine (40% aq. solution, 2 mL) was added and

the mixture was stirred at r.1. for 18 h. The mixture was then treated with 4% NH; solution

and brinc and extracted twice with EtOAc. The combined organic layers were washed

twice with brine, dried and concentrated. The residue was purified by FCC to give the title

compound as a white solid (0.10 g); 'H NMR: 6.61 (d, 1H), 6.53 (d, 1H), 6.37 (dd, 1H),

6.18 (brt, 1H), 5.91 (brs, 2H), 3.94 (t, 2H), 3.82 (s, 3H), 3.53 (s, 2H), 3.22 (q, 2H), 2.42 (t,

2H), 2.20 (s, 6H), 2.00 (s, 3H), 1.85 (tt, 2H), 1.42 (i, 2H), 1.24 (m, 2H), 1.13 (m, 2H), 0.82

(t, 3H), LC-MS m/z 415 ESL.

Example 12: Methyl 4- i i i .

methoxvybenzoate

(i) Methyl 4-(2-(ethox ycarbonyl)-3-oxobutyl}-3-methoxybenzoate

NaH (60% in mincral o0il, 1.45 g) was added portionwise over 10 min to a solution of cthyl
acctoacetate (4.4 mL) in THF (60 mL) at 0°C and the mixture was stirred for 10 min. A
solution of methyl 4-(bromomethyl)-3-methoxybenzoate (7.5 g} in THF (40 mL) was
added and the mixture was warmed to 70°C and stirred for 15 h. The reaction was poured
into ice/water (300 mL) and stirred for 30 min. The aqueous mixture was extracted with
EtOAc, dried and concentrated by evaporation to afford the subtitle compound. The
rcaction was repeated on an identical scale. The two batches of crude product were
combined and purified by FCC eluting with 8:2 to 7:3 isohexane-EtOAc to afford the
subtitle compound as a colourless oil (14.7 g); '"H NMR: 7.48 (dd, 1H), 7.45 (d, 1H), 7.24
(d, 1H), 4.05 (q, 2H), 3.95 (dd, 1H), 3.86 (s, 3H), 3.84 (s, 3H), 3.10 (dd, 1H), 3.00 (dd,
1H), 2.17 (s, 3H), 1.09 (t, 3H).

(i) Methyl 4-((2-amino-4-hydroxy-6-methylpyrimidin-5-yl)methyl)-3-methoxybenzoate

The subtitle compound was formed using the method of Example 1 step (ii) and the
product from step (i) (14.7 g) to give the subtitie compound as a colourless solid (8.6 g),
which was used without further purification; 'H NMR: 10.78 (s, 1H), 7.46 (d, 1H), 7.45 (s,
1H), 6.98 (d, 1H), 6.34 (s, 2H), 3.89 (s, 3H), 3.83 (s, 3H), 3.61 (s, 2H), 1.93 (s, 3H); L.C-
MS m/z 304.

(111) Methyl 4-((2-amino-4-chloro-6-methylpyrimidin-5-yDmethyl)-3-methoxybenzoate

The subtitle compound was formed using the method of Example 1 step (iii) and the

product from step (ii) (8.6 g) to give the subtitle compound as a colourless solid (9.05 g),
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which was used without further purification; "H NMR: 7.50 (s, 2H), 7.49 (d, 1H), 6.90 (s,
1H), 6.81 (d, 1H), 3.92 (s, 3H), 3.90 (s, 3H), 3.84 (s, 2H), 2.16 (s, 3H).
(iv) Methyl 4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl )methyl)-3-

methoxybenzoaie

Pentylamine (7.22 mL) was added to a solution of the product of step (jit) (5 g) in NMP
(80 mL) and the mixture was stirred at 150°C for 15 h. The reaction mixture was cooled,
diluted with EtOAc¢ (200 mL), washed with water (3 x 200 mL), brine (100 mL), dried and
concentrated by evaporation, The residue was suspended in diethyl ether (20 mL) and the
solid produced was collected by filtration to give the titie compound as a colourless solid
(1.21 g); 'H NMR 7.48 (d, 1H), 7.45 (dd, 1H), 6.81 (d, 1H), 6.07 (t, 1H), 5.68 (s, 2H), 3.92
(s, 3H), 3.83 (s, 3H), 3.68 (5, 2H), 3.25-3.20 (m, 2H), 1.93 (s, 3H), 1.47-1.38 {m, 2H),
1.27-1.08 (m, 4H), 0.81 (t, 3H); LC-MS m/z 373.

Example 13: (§)-Methyl 4-((2-amino-4-(1-hydroxvpentan-2-vliamino)-6-methyl-

pyrimidin-S-y)methvl}-3-methoxvbenzoate

(S)-Methyl 4-((2-amino-4-( | -hydroxypentan-2-ylamino)-6-methylpyrimidin-5-ylDmethyl)-

3-mcthoxybenzoate

(8)-2-Aminopentan-1-ol (0.769 g) was added to a solution of the product from Example 12
step (iii) (1.2 g) in NMP (20 mL) and the mixture was stirred at 120°C for 60 h. The
reaction mixture was then cooled, diluted with EtOAc (50 mL), washed with saturated
NaHCO; (2 % 50 mL), brine (50 mL), dried and concentrated by evaporation. The crude
product was purified by FCC cluting with 20:1 to 10:1 DCM-MeOH to produce an orange
oil (0.475 g). A 100 mg sample was further purified by RPHPLC to give the title
compound as an orange gum (15 mg), 'H NMR: 7.48 (d, 1H), 7.46 (dd, 1H), 6.89 (d, IH),
5.68 (s, 2H), 5.50 (d, 1H), 4.58-4.48 (m, 1H), 4.17-4.05 (m, 1H), 3.92 (s, 3H), 3.84 (s, 3H),
3.70 (s, 2H), 3.39-3.20 (m, 2H), 1.99 (s, 3H), 1.54-1.39 (m, 1H), 1.33-1.20 (m, 1H), 1.16-
1.02 (m, 2H), 0.76 (t, 3H); LC-MS m/z 389.

Example 14: (5)-Methyl 4-((2-amino-4-(1-hydroxyheptan-3-ylamino)-6-methvl-

pyrimidin-5-yl)methyl}-3-methoxybenzoate
(i} (E)-tert-Butyl hept-2-enoate
To a solution of valeraldchyde (5.81 g) in THF (100 mL) was addcd tert-butoxycarbonyl-

methylenctriphenylphosphorane (25.4 g) and the mixture was stirred for 16 h at r.t. The
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solvents were removed by evaporation and the resulting residue was slurried in diethy!
ether and then the mixture was filtered. The filtrate was concentrated by evaporation and
the residue was purified by FCC eluting with 97:3 isohexane-EtOAc to give the subtitle
compound (8.5 g); '"H NMR (CDCls): 6.86 (dt, 1H), 5.73 (dt, 1H), 2.25-2.09 (m, 2H), 1.47
(s, 9H), 1.47-1.27 (m, 4H), 0.90 (t, 3H).

(ii) (S)-rert-Butyl 3-(benzyl((S)-1-phenylethyl)amino)heptancate

n-Butyllithium (2.5 M in hexanes, 27.66 mL) was added to a stirred solution of (8)-N-

benzyl-1-phenylethanamine (15.59 g) in THF (150 mL) at -78°C. The rcaction mixture
was stirred for 30 min then the product from step (1) (8.5 g) in THF (50 m1.) was added and .

the reaction mixture was stirred for 2h at -78°C. The mixture was quenched with sat.

NH4Cl solution and warmed to r.t. The mixture was partitioned between EtQAc and water,
the organic phase was washed with water, dried, and concentrated by evaporation, The
residue was purified by FCC eluting with 95:5 isohexane-EtOAc to give the subtitle
compound (12.7g); '"H NMR (CDCls): 7.49-7.15 (m, 10H), 3.87-3.70 (m, 2H), 3.48 (d,
1H), 3.35-3.21 (m, 1H), 1.99-1.78 (m, 2H), 1.53 (s, 3H), 1.39 (s, 9H), 1.36-1.14 (m, 6H),
0.88 (t, 3H); LC-MS m/z 396 ESI.

(i1} ($)-3-(Benzyl((S)-1-phenylethyDamino)heptanoic acid

The product from step (ii) (12 g) was dissolved in DCM (40 mL) and trifluoroacetic acid (2
mL) and the resulting mixture was stirred for 24 h. The solvents were removed by
evaporation to give the subtitle compound (17 g); LC-MS m/z 340 ESI.

(1v) (S5)-3-(Benzyl{(5)-1 -phenylethyamino)heptan-1-ol

The product from step (iii) (12 g) was dissolved in THF (120 mL) and borane-THF

complex (1 M in THF, 132.3 mL) was added dropwise. The mixture was then stirred at r.t.
overnight then MeOH was added followed by 2 M HCI (20 mL). The mixture was
concentrated by evaporation and the resulting residue was dissolved in MeOH and purified
via SCX resin. The resulting residue was further purified via FCC eluting with 9:1 to 4:1
isohexane-EtOAc to give the subtitle compound (6 g); 'H NMR (CDCls): 7.45-7.13 (m,
10H), 4.00-3.91 (m, 1H), 3.85 (d, 1H), 3.69 (d, 1H), 3.56-3.43 (m, 1H), 3.27-3.15 (m, 1H),
2.84-2.71 (m, 1H), 2.61 (s, 1H), 1.77-1.63 (m, 1H), 1.55 (s, 2H), 1.47-1.20 (m, 8H), 0.93
(t, 3H); LC-MS m/z 326 ESL

(v} (S)-3-Aminoheptan-1-of
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A solution of the product from step (iv) (5 g) and 5% Pd/C (0.5 g) in EtOH (25 mL) was
hydrogenated using a pressure of 5 bar at r.t. for 5 days. A further portion of 5% Pd/C
(1.50 g) was then added, and the mixture was hydrogenated using a pressure of 5 bar atr.t.
for a further 1 day. The reaction mixture was then filicred and the solvent removed by
gvaporation to give the subtitle compound (1.8 g); 'H NMR (CDCl3): 3.89-3.74 (m, 2H),
2.94-2.84 (m, 1H), 2.79-2.41 (m, 3H), 1.70-1.60 (m, 1H), 1.55-1.38 (m, 2H), 1.39-1.19 (m,
SH), 0.96-0.83 (m, 3H).

(vi) (5)-Methyl 4-((2-amino-4-(1-hydrox yheptan-3-ylamino)-6-methylpyrimidin-5-

yDmethvl}-3-mcthoxybenzoate

The title compound was preparcd by the method of Example 13 using the product from
Example 12 step (iii) (0.1 g) and the product of step (v) (0.08 g). The crude product was
purified by RPHPLC to give the title compound as a colourless gum (9 mg); 'H NMR:
7.49 (d, 1H), 7.46 (dd, 1H), 6.90 (d, 1H), 6.44-6.25 (m, 2H}, 4.39-4.33 (m, 1H), 4.29-4.20
(m, 1H), 3.93 (s, 3H), 3.84 (s, 3H), 3.74 (s, 2H), 3.30-3.28 (m, 2H), 2.03 (s, 3H), 1.66-1.47
(m, 2H), 1.47-1.32 (m, 2H), 1.29-0.97 (m, 4H), 0.76 (t, 3H); LC-MS m/z 417.

Example 15: (5)-4-(Dimethylamino)butyl 4-((2-amino-4-(1-hydroxypentan-2-vl-

amino)-6-methvipyrimidin-5-vDmethvl)-3-methoxvbenzoate benzenesulfonate salt

(i) ($)-4-((2-Amino-4-{ 1 -hydroxypentan-2-ylamino)-6-methylpyrimidin-5-yDmethy!)-3-

mecthoxybenzoic acid

(5)-2-Amino-1-pentanol (192 mg) was added to a stirred suspension of the product of
Example 12 step (iii) (0.30 g) in butan-1-ol (2 mL) and the mixture was heated in a
microwave at 180°C for 2 h. 5M KOH (0.5 mL) was added and the mixture was then
heated to 120°C over a period of 1 h in a microwave. The mixture was then concentrated
by evaporation and the residuc was diluted with MeOH (2 mL). Glacial acetic acid was
added dropwise until the pH ~ 7 and the mixture was then purified by RPHPLC to give the
subtitle compound as a colourless solid (53 mg); 'HNMR: 7.47 (d, 1H), 7.41 (dd, 1H),
6.85 (d, 1H), 5.74 (s, 2H), 5.52 (d, 1H), 4.15-4.06 (m, 1H), 3.90 (s, 3H), 3.68 (s, 2H), 3.38-
3.33 (m, 1H), 3.28-3.22 (m, 1H), 2.02 (s, 3H), 1.52-1.41 (m, 1H), 1.32-1.21 (m, 3H), 1.15-
1.03 (m, 2H), 0.76 {t, 3H), LC-MS m/z 375.

(i1) (S)-4-(Dimethylamino)butyl 4-((2-amino-4-(1-hydroxypentan-2-ylamino)-6-

methvlpyrimidin-5-yDmethyl)-3-mcthoxybenzoate benzene sulphonate
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A solution of 1-propanephosphonic acid cyclic anhydride (0.35 mL) (1.57 M in THF) was
added to a suspension of the product of step (i) (69 mg), tricthylamine (0.077 mL), 4-
(dimethylamino)-1-butanol (0.12 mL) and 4-dimethylaminopyridine (4.50 mg) in DMF (2
mL). The mixture was stirred at r.t. for 60 h and was then diluted with EtOAc (10 mL).
The solution was washed with water (2 x 10 mL) dried and concentrated by evaporation.
The crude product was purificd by RPHPLC to produce a colourless gum which was
dissolved in MeCN (0.5 mL). Benzencsulphonic acid (7.9 mg) was added and the solvent
was evaporated to give a residue which was triturated with diethyl ether to give the title
compound as a colourless solid (27.0 mg); '"H NMR: 7.61-7.58 (m, 1H), 7.48-7.45 (m, 3H), .
7.34-1.27 (m, 5H), 6.93 (d, 1H), 6.21-6.06 (m, 1H), 4.63-4.57 (m, 1H), 4.27 (t, 2H), 4.20-
4.12 (m, 1H), 3.92 (s, 3H), 3.73 (s, 2H), 3.41-3.33 (m, 4H), 2.42 (s, 6H), 2.03 (5, 3H), 1.77-
1.67 (m, 2H), 1.66-1.57 {m, 1H), 1.53-1.43 (m, 1H), 1.34-1.21 (m, 2H), 1.15-1.03 (m, 2H),
0.77 (t, 3H), LC-MS m/z 474.

Example 16: Methv] 3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-vlmethvl}-4-

methoxvbenzoate

(1) Methyl 3-(bromomethyl)-4-methoxybenzoate

Methyl 4-methoxy-3-methylbenzoate (16 g) was dissolved in EtOAc (100 mL) and then N-

bromosuccinimide (18.96 g) and 2,2'-azobisisobutyronitrile (1 g) were added. The mixture
was then heated to 80°C for 4 h. After cooling to r.t. sat. sodium thiosulfate solution was

added, the organic phase was separated, washed with brine, dricd and the solvents removed

by cvaporation. The crude product was dissolved in mixture of isohexane-EtOAc (9:1) and
a solid was produced which was collected to give the subtitle compound (11.82 g); 'H
NMR (CDCl;): 8.05-7.98 (m, 2H), 6.91 (d, 1H), 4.55 (s, 2H), 3.96 (s, 3H), 3.89 (s, 3H).
LC-MS m/z 260.

(11) Methyl 3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-ylYmethyl)-4-

methoxvbenzoate

The title compound was prepared using the product from step (i) (11.82 g) and the method
of Example 12 steps (i)-(iv) to give a solid product (2.0 g); 'H NMR: 7.83 (d, 1H), 7.32 (s,
1H), 7.11 (d, 1R), 6.08 (s, 1H), 5.69 (s, 2H), 3.94 (s, 3H), 3.73 (s, 3H), 3.63 (s, 2H), 3.25-

3.07 (m, 2H), 1.93 (s, 3H), 1.50-1.33 (m, 2H), 1.25-1.01 (m, 4H), 0.79 (t, 3H); LC-MS m/:
373.
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Example 17: Methvl 3-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)-4-

fluorobenzoate

(1) Methvyl 4-flugro-3-methylbenzoate

SOCl, (5.68 mL) was added dropwise to a solution of 4-fluoro-3-methylbenzoic acid (10
g)in McOH (150 mL) at 0°C over a period of 10 mins. under Np. The resulting mixture
was stirred at r.t. for 24 h and then the solvent was removed by cvaporation. The residue
was dissolved in EtOAc, washed with sat. NaHCOs, sat. bring, dried and then concentrated
by evaporation to afford the subtitle compound (9.85 g); '"H NMR; 7.93-7.83 (m, 2H), 7.04
(dd, 1H), 3.90 (s, 3H), 2.31 (s, 3H).

(11) Methyl 3-((2-amino-4-methvl-6-(pentylamino)pyrimidin-5-yDmethyl)-4-

fluorobenzoate

The title compound was prepared using the product from step (i) (12.8 g) and the method
of Examplc 12 steps (i)-(iv) to give a colourless solid (0.27 g); '"H NMR: 7.89-7.81 (m,
1H), 7.46 (dd, 1H), 7.32 (dd, 1H), 6.31 {t, 1H), 5.74 (s, 2H), 3.78 (s, 3H), 3.77 (s, 2H),
3.27-3.22 (m, 2H), 1.95 (s, 3H), 1.44 (gn, 2H), 1.27-1.07 (m, 4H), 0.79 (t, 3H); LC-MS m/z
361.

Example 18: Methyl 4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyh)-3-

fluorobenzoatc

(1) Methyl 4-(bromomethyl)-3-fluorobenzoate

The subtitle compound was prepared from 3-fluoro-4-methylbenzoic acid (15 g) by the
method of Example 17 step (i) to give the product (14.5 g) as an orange oil; 'H NMR: 7.70
(dd, 1H), 7.62 (dd, 1H), 7.45 (dd, 1H), 3.85 (s, 3H), 2.31 (d, 3H).

(i1) Methyl 4-((2-amino-4-methvl-6-(pentylamino)pyrimidin-5-ylymethyl)-3-

fluorobenzoate

The title compound was prepared using the product from step (i) (12.8 g) and the method
of Example 12 steps (i)-(iv) to give a colourless solid (40 mg); 'H NMR: 7.70-7.63 (m,
2H), 6.97 (dd, 1H), 6.53-6.41 (m, 1H), 6.00 (s, 2H), 3.84 (s, 3H), 3.81 (s, 2H), 3.28-3.21
(m, 2H), 1.97 (s, 3H), 1.44 {gn, 2H), 1.29-1.07 (m, 4H), 0.81 (t, 3H), LC-MS m/z 361.

Example 19: 5-(2-Methoxybenzyl)-6-methyl-NV4-pentylpyrimidine-2,4-diamine

The titlc compound was preparcd by the method of Example | from 2-mcthoxy-

benzaldehyde (10 g) to give the product as a light brown solid (0.74 g), "H NMR: 7.19

o))
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(1H, td), 7.00 (1H, d), 6.86-6.73 (2H, m), 6.03-5.90 (1H, m), 5.76 (2H, s), 3.86 (3H, s),
3.65 (2H, 5), 3.29-3.16 (2H, m), 2.02 (3H, 5), 1.51-1.39 (2H, m), 1.31-1.12 (4H, m), 0.84
(3H, t); LC-MS m/z 315.

Example 20: 2-((2-Amino-4-methyl-6-

rimidin-5-vDmethvl}phenol

Prepared by the method of Example 2 using the product of Example 19 (0.6 g) to give the
product as a colourless solid (0.52 g); 'HNMR: 11.87 (1H, s), 7.89 (1H, t), 7.34 (2H, s},
7.05 (14, t), 6.88-6.78 (2H, m), 6.74-6.68 (1H, m), 3.67 (2H, s), 3.37 (2H, g), 2.20 (3H, s),
1.49 (2H, qn), 1.29-1.11 (4H, m), 0.82 (3H, t); LC-MS m/z 301,

Example 21: 5-( -‘Ethogvbenzvl)-G-methyl-]\"-gentylpxrimidine-2,4-diamine .
A suspension of the product of Example 20 (0.1 g) and Cs;CO3 (0.5 g) in DMF (2 mL) was

stirred for 30 mins. Bromoethane (0.03 mL) was then added and the resulting suspension
was heated at 80°C for 1 h. The mixture was then cooled, filtered and EtOAc (10 mL) and
water (5 mL) were added. The organic phase was separated, dried and concentrated to give
a crude product which was purified by RPHPLC to give the title compound as a colourless
solid (27 mg); "H NMR: 7.13 (1H, td), 6.96 (1H, d), 6.82-6.74 (2H, m), 5.93 (1H, 1), 5.62
(2H, 5), 4.09 (2H, q), 3.62 (2H, 5}, 3.23 (2H, q), 1.99 (3H, s), 1.41 (2H, gn), 1.39 3H, 1),
1.28-1.08 (4H, m), 0.82 (3H, t); LC-MS m/z 329.

Example 22: 5-(2-(3-(Dimethylamino)propoxv)benzyl)-6-methvl-N'-pentyl-

pvrimidine-2.4-diamine

The titlc compound was prepared by the method of Examplc 3 using the product of

Example 20 (0.1g) and N, N-dimethylaminopropylchloride hydrochloride (0.105 g) to give
a colourless solid (27 mg); 'HNMR: 7.14 (1H, td), 6.96 (1H, d), 6.81-6.74 (2H, m), 5.92
(1H, 1), 5.63 (2H, 5), 4.05 (2H, t), 3.63 (2H, 5), 3.23 (2H, q), 2.41 (2H, ), 2.15 (6H, 8), 1.99
(3H, s), 1.90 (2H, qn), 1.42 (2H, qn), 1.28-1.17 (2H, m}, 1.17-1.07 (2H, m), 0.81 (3H, t);
LC-MS m/z 386.

Example 23: 5-(3-Methoxybenzyvl)-6-methyl-N4-pentylpyrimidine-2.4-diamine

The titlc compound was prepared by the method of Example 1 from 3-methoxy-
benzaldehyde (10 g) to give a light brown solid (3.7 g); 'H NMR: 7.16 (1H, dd), 6.75-6.66
(3H, m), 6.30 (1H, s), 5.82 (2H, s), 3.72 (2H, s), 3.70 (3H, s), 3.30-3.23 (2H, m), 2.03 (3H,
8), 1.49-1.39 (2H, m), 1.29-1.08 (4H, m), 0.82 (3H, t); LC-MS m/z 315,
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Example 24: 3-((2-Amino-4-methvl-6-(pentylamino)pvrimidin-3-vlymethyl)phenol

The title compound was prepared by the method of Example 2 using the product of
Example 23 (0.9 g) to give a light brown solid (0.72 g); "H NMR: 9.25 (1H, s), 7.20-6.93
(2H, m), 6.65 (2H, s}, 6.60-6.53 (2H, m), 6.50 (IH, s), 3.71 (2H, s), 3.43-3.20 (2H, m),
2.10 (3H, 5), 1.46 (2H, gn), 1.31-1.06 (4H, m), 0.82 (3H, t); LC-MS m/z 301.

Example 25: 5-(3-(3-(Dimethylamino)propoxy)benzvl)-6-methyl-V'-pentyl-

pyrimidine-2.4-diamine

The title compound was preparcd by the method of Example 3 using the product of
Example 24 (0.1 g) and N,N-dimcthylaminopropylchloride hydrochloride (0.105 g) to give
a colourless solid (0.054 g); "H NMR: 7.14 (1H, dd), 6.72-6.64 (3H, m), 6.10 (1H, t), 5.63
(2H, 5), 3.92 (2H, 1), 3.69 (2H, s), 3.25 (2H, q), 2.31 (2H, 1), 2.12 (6H, s), 2.01 (3H, 5), 1.80
(2H, gn), 1.43 (2H, qn), 1.28-1.19 (2H, m), 1.18-1.09 (2H, m), 0.82 (3H, t}; LC-MS m/z
386.

Example 26: 6-Methyl-N-pentyl-5-(3-(2-(piperidin-1-yDethoxv)benzyl)pyrimidine-

2.4-diamine

The title compound was preparcd by the method of Example 3 using the product of
Examplc 24 (0.1 g) and N-2-chlorocthylpiperidinehydrochloride (0.122 g) to give a
colourless oil (0.045 g); 'H NMR: 7.14 (1H, dd), 6.74-6.65 (3H, m), 6.09 (1H, t), 5.63 (2H,
s), 3.98 (2H, t), 3.69 (2H, s), 3.24 (2H, q), 2.60 (2H, 1), 2.42-2.37 (4H, m), 2.01 (3H, s),
1.51-1.33 (8H, m), 1.27-1.19 (2H, m), 1.17-1.10 (2H, m), 0.81 (3H, t); LC-MS m/z 412.
Example 27: 5-(3-(2-(Dimethvlamino)ethoxy)benzy})-6-methyl-N*-pentvipyrimidine-

2,4-diamine

The title compound was prepared by the method of Example 3 using the product of
Example 24 (0.1 g) and N-2-dimethylaminochloride hydrochloride (0.096 g) to give a light
brown solid (0.022 g); "H NMR: 7.15 (1H, dd), 6.72 (1H, d), 6.69-6.65 (2H, m), 6.10 (1H,
t), 5.63 (2H, 5), 3.97 (2H, t), 3.69 (2H, ), 3.25 (2H, q), 2.58 (2H, 1), 2.19 (6H, ), 2.01 (3H,
s), 1.43 (2H, gn), 1.29-1.09 (4H, m), 0.82 (3H, t); LC-MS m/z 372.

Example 28: 6-Meth1l-}\f'—pengzl—s-(S—Q-(nvrrolidin-l—vl)ethoxvlbenzvl)pvrimidinc—

2.4-diamine
The title compound was prepared by the method of Example 3 using the product of
Example 24 (0.1 g) and N-2-chloroethylpyrrolidine hydrochloride (0.115 g) to give a
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colourless oil (0.036 g); 'H NMR: 7.15 (1H, dd), 6.74-6.65 (3H, m), 6.11 (1H, 8), 5.65
(2H,5), 3.99 (2H, t), 3.70 (2H, 5), 3.27-3.22 (2H, m), 2.74 (2H, 1), 2.44-2.36 (4H, m), 2.02
(3H, 8), 1.71-1.63 (4H, m), 1.44 (2H, qn), 1.30-1.19 (2H, m), 1.18-1.10 (2H, m), 0.82 (3H,
t); LC-MS m/z 398.

Example 29: 5-(3-((Dimethylamino)methyl)benzyl)-6-methvl-V-pentylpyrimidine-

2.4-diamine

(1) Ethyl 2-(3-((2-amino-4-methyl-6-(pentylamino )pyrimidin-5-yl)methyl)phenylacetate

The method of Example 12 using methyl 3-bromomcthylbenzoate (6 g) was used to
provide the subtitle compound as an orange oi! which solidified on standing (0.7 g); 'H
NMR: 7.79-7.71 (2H, m), 7.45-7.32 (2H, m), 6.36 (1H, 5), 5.78 (2H, s), 4.29 (2H, q), 3.82
(ZH, s), 3.29-3.22 (2H, m), 2.01 (3H, s), 1.49-1.38 (2H, m), 1.28-1.07 (7H, m), 0.79 (3H,
t).

(11} (3-{(2-Amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl}phenyl)methanol

A solution of the product of step (i) (0.21 g) in THF (2 mL) was added to a solution of
LiAlH4 (IM in THF, 0.88 mL) in THF (2 mL) at 0°C. The mixturc was stirred at r.t. for 2
h. A further portion of LiAlH4 (0.88 mL) was then added and the mixture was stirred at r.t.

for 15 h. The mixture was then poured cautiously into 2M NaOH (20 mL) and the aqueous
phase was extracted with EtOAc (3 x 20 mL). The combined organic phase was dried and
concentrated by evaporation to give the subtitle compound as a colourlcss solid which was
used without further purification (0.176 g); '"H NMR: 7.19 (1H, dd), 7.09 (2H, d), 7.07
(2H, 8), 6.97 (1H, d), 6.12 (1H, ), 5.10 (1H, t}, 4.43 (2H, d), 3.72 (2H, s), 3.24 (2H, q),
2.01 (3H, s), 1.44 (2H, qn), 1.28-1.10 (4H, m), 0.82 (3H, 1).

(iii) 5-(3-(Chloromethyl)benzyl)-6-methyi-N'-pentylpyrimidine-2,4-diamine

SOCl; (0.049 mL) was added to a stirred solution of the product from step (ii) (0.176 g) in

DCM (5 mL) at r.t. The mixture was stirred for 1 h, then the solvent was removed to give
the subtitle compound as a yellow oil that was used without further purification (0.182 g);
'HNMR: 7.97 (1H, t), 7.34-7.25 (3H, m), 7.21 (2H, s), 7.15-7.09 (1H, m), 4.72 (2H, s),
3.86 (2H, s), 3.37 (2H, q), 2.19 (3H, s), 1.47 (2H, qn), 1.27-1.17 (2H, m), 1.15-1.06 (2H,
m), 0.80 (3H, t).

{iv) 5-(3-( (Dimethvlamino)methy])benzvl)—6-methvl-NA-pcntylpyrimidine-2,4-diamine

2M Dimethylamine solution in EtOH (0.4 mL) was added to a solution of the product of
step (111) (0.09 g) in DMF (2 mL) and the mixture was stirred at r.t. for 15 h. Sat NaHCOa
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was then added and the aqueous phasc was extracted with EtOAc (2 x 10 mL). The
combined organic phases were washed with water (3 x 5 mL), dried and concentrated fo a
residue which was purified by RPHPLC to give the title compound as an off white solid
(44 mg); "H NMR: 7.19 (1H, dd), 7.07-7.03 (2H, m), 6.98 (1H, d), 6.13 (1H, s), 5.63 (2H,
s), 3.72 (2H, 5), 3.29 (2H, s), 3.24 (2H, q), 2.10 (6H, s), 2.00 (3H, s), 1.43 (2ZH, qn), 1.27-
1.20 (2H, m), 1.18-1.10 (2H, m), 0.82 (3H, t); LC-MS m/z 342.

Example 30: S-(4-(3~(Dimethvlamino)prop-1-ynvl}benzyl)-6-methyl-N4-pentvi-

pyrimidine-2.4-diamine

(i) 5-(4-lodobenzyl)-6-methyl-N'-pentyipyrimidine-2.4-diaming

The method of Example 12 using 4-iodobenzylbromide and ethylacctoacetate was uscd to
provide the subtitle compound as a solid (60mg); 'H NMR: 7.59 (2H, d), 6.91 (2H, d),
6.16-6.09 (1H, m), 5.69-5.63 (2H, m), 3.69 (2H, s), 3.27-3.18 (2H, m), 1.99 (3H, s), 1.46-
1.37 (2H, m), 1.28-1.06 (4H, m), 0.82 (3H, t); LC-MS m/z 411.

{11) 5-(4-(3-(Dimethylamino)prop- 1 -ynyl)benzw,rl)—6—mc:thvl-N4 -pentylpyrimidine-2.4-

diamine

I-Dimethylamino-2-propyne (24 mg) was dissolved in THF (2 mL) purged with nitrogen
and Cul (4.64 mg) was added. The mixturc was stirred for 30 mins. and added to a
suspension of the product of step (1) (0.1 g) and Pd(PPhs), (14.08 mg) in a 1:1 mixture of
THF and triethylamine (2 mL). The reaction mixture was then heated to 100°C for 16 h,
cooled and concentrated by evaporation. The residue was purificd by RPHPLC to give the
title compound as a solid (9 mg); '"H NMR: 7.31 (2H, d), 7.09 (2H, d), 6.16-6.11 (1H, m),
5.65 (2H, 8), 3.74 (2H, 8), 3.41 (2H, 5), 2.22 (6H, 8), 2.00 (3H, ), 1.46-1.40 (2H, m), 1.27-
1.16 (4H, m), 1.14-1.06 (2H, m), 0.81 (3H, t); LC-MS m/z 366.

Example 31: 5-

2.4-diamine

The product of Example 30 (8 mg) was dissolved in EtOH and hydrogenated in a H-
cube™ hydrogenator using a 10% Pt/C reaction cartridge (available from ThalesNano
Nanotechnology, Hungary) using the “full H; mode™. The solvent was removed by
cvaporation and the resulting residue was purified via RPHPLC to give the title compound
as a solid (1 mg); "H NMR: 7.06 (2H, d), 7.00 (2H, d), 6.09-6.03 (1H, m), 5.62 (2H, s),
3.68 (2H, 8), 3.25-3.19 (2H, m), 2.19-2.13 (2H, m), 2.09 (6H, s), 2.00 (3H, s}, 1.66-1.59
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(2H, m), 1.46-1.38 (2H, m), 1.25-1.17 {4H, m), 1.16-1.08 (2H, m), 0.81 (3H, t), LC-MS
m/z 370.
Example 32: 5-(3—(3-{Dimethvlamin0)propvl)benzv])-6-methvl-N"-pentvlpvrimidine-

2.4-diamine

(1) 5-(3-(3-(Dimethylamino)prop-1-ynyl)benzyl)-6-methyl-N* -pentylpyrimidine-2.4-

diaminc

The method of Example 30 using 3-iodobenzyl bromide was used to provide the subtitle
compound {60 mg); LC-MS mi/z 366.

(ii) 5-(3-(3-(Dimethylamino)propylbenzyt)-6-methyl-N"-pentylpyrimidine-2.4-diamine

The method of Example 31 using the product from step (i) (0.06 g) was used to provide the
subtitle compound as a solid (8 mg); 'H NMR: 7.15 (1H, t), 7.00-6.89 (3H, m), 6.12-6.06
(1H, m), 5.62 (2H, ), 3.70 (2H, 5), 3.29 (2H, 5), 3.28-3.21 (2H, m), 2.18-2.13 (2H, m),
2.08 (6H, 5), 2.01 (3H, 8}, 1.69-1.57 (2H, m), 1.49-1.38 (2H, m), 1.27-1.18 (2H, m), 1.18-
1.07 (2H, m), 0.82 (3H, t); LC-MS m/z 370.

Example 33: 5-(4-(3-(Dimethylamino)propoxv)-2-methylbenzyl)-6-methyl-V'-

pentylpyrimidine-2.4-diamine

The mcthod of Example 1 using 4-methoxy-2-methyltbenzaldchyde (10 g) was used to
provide the subtitle compound as a cream solid (0.67 g); 'H NMR: 6.77 (d, 1H), 6.59 (dd,
1H), 6.49 (d, 1H), 5.97 (t, 1H), 5.63 (s, 2H), 3.68 (s, 3H), 3.52 (s, 2H), 3.22 (q, 2H), 2.32
(s, 3H), 1.90 (s, 3H), 1.42 (qn, 2H), 1.29-1.09 (m, 4H), 0.82 (t, 3H).

{11) 4-((2-Amino-4-(pentylamino)pyrimidin-5-vl)methyl)-3-methvlphenol

The method of Example 2 using the product of step (i} (0.5 g) was used to provide the
subtitle compound as a colourless solid that was used without purification (0.350 g); 'H
NMR: 8.96 (s, 1H), 6.58 (s, 1H), 6.48-6.30 (m, 2H), 5.95 (s, 1H), 5.62 (s, 2H), 3.48 (s,
2H), 3.22 (q, 2H), 2.25 (s, 3H), 1.90 (s, 3H), 1.41 (gn, 2H), 1.28-1.09 (m, 4H), 0.82 (t, 3H),
LC-MS m/z 313 (multimode -).

(iii) 5-(4-(3-(Dimethylamino)propoxy)-2-methvlbenzvl)-6-methyl-N-pentylpyrimidine-

2.4-diamine

The method of Example 3 using the product of step (ii) (0.1 g) and dimethylaminopropyl-
chloride hydrochloride (0.075 g) was used to provide the titlc compound as a colourless
solid (13 mg); 'H NMR: 6.76 (d, 1H), 6.57 (dd, 1H), 6.47 (d, 1H), 5.97 (t, 1H), 5.63 (s,
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2H), 3.91 (t, 2H), 3.52 (s, 2H), 3.22 (g, 2H), 2.34-2.27 (m, 5H), 2.12 (s, 6H), 1.90 (s, 3H),
1.79 {(qn, 2H), 1.46-1.36 (m, 2H), 1.27-1.06 (m, 4H), 0.81 (t, 3H); LC-MS n/z 400.
Example 34: (R)-Methvl 2-(3-(1-(2-amino-3-(4-(3-(dimethvlamino)propoxy)benzyl)-6-
methylpyrimidin-4-ylamino)-3-hydroxvpropvl)phenyl)acetate

(1) 4-({2-Amino-4-bromo-6-methylpyrimidin-5-yDmethyl)phenol and 4-((2-aminp-4-

chloro-6-methylpyrimidin-5-vl)methyDphenol

A solution of BBra (1 M in DCM, 15.2 mL) was added portion-wise to a stirred
suspension to the product of Example 1 step (iii) (1 g) in DCM (20 mL) at 0 °C, over a
period of 10 mins. under Nj. The resulting mixture was stirred at 0°C for 1 h. The mixture
was then diluted with 2M HCI (30 mL) and MeOH (10 mL) then stirred at r.t, for 30 mins.
The organic phase was scparated and the aqueous phase was extracted with EtOAc (2 x 50
ml.). The combined organic extracts were dried and concentrated by evaporation to afford
a 1:1 mixture of the subtitlc compounds (0.230 g) which were used in the subsequent step
without purification; 'H NMR: 6.90 (4H, d), 6.67 (4H, d), 3.89-3.79 (4H, m), 2.22 (3H, s),
2.20 (3H, s).

(ii) 4-Bromo-5-(4-(3-(dimethylamind)propoxv)benzyi}-6-methylpyrimidin-2-amine and

4-Chloro-5-(4-(3-(dimethylamino)propoxy)benzyl)-6-methvlpyrimidin-2-amine

3-(Dimethylamino)propyl chloride hydrochloride (0.437 g) was added to a stirred
suspension of the product of step (1) (0.23 g), Cs2CO5 (2.401 g) and Nal (0.069 g) in DMF
(10 ml.). The resulting suspension was stirred at 80°C for 3 h., cooled, and diluted with
EtOAc (20 mL.). The organic phase was washed with water (3 x 30 mL), brine (30 mL)
dried and concentrated by evaporation. The crudc product was purified by FCC eluting
with DCM then 10:2 DCM-McOH to afford a 1:1 mixture of the subtitle compounds
(0.043 ¢) which were used in the subsequent step without purification; 'H NMR: 7.00 (d,
4H), 6.88-6.79 (m, 4H), 3.94 (1, 4H), 3.89 (s, 2H), 3.87 (s, 2H), 2.41 (t, 4H), 2.19 (s,
18H), 1.84 (gn, 4H).

(iii) (E)-tert-Butyl 3-(3-(hydroxymethyl)phenyDacrylate

A mixture of (3-bromophenyl)methanol (7.3 g), tert-butyl acrylate (15 g), palladium

acetate (0.235¢) and tri(o-tolyl)phosphine (1.25 g) in MeCN (80 mL) was heated at 90°C
for 2 h. The solution was then cooled, concentrated by evaporation. The resulting residue
was dissolved in EtOAc, washed with watcr, dried and concentrated by evaporation. The

crude product was purified by FCC eluting with using 8:2 to 7:3 isohexane-EtOAc to give
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the subtitle compound (7.8 g); 'H NMR (CDCl3): 7.58 (1H, d), 7.52 (1H, s), 7.45-7.33 (3H
m), 6.38 (1H, d), 4.72 ( 2H, s), 1.53 (OH, s).
(iv} (R)-rert-Butyl 3-(benzyl(($)-1-phenylethyl)amino)}-3-(3-({zert-butyldimethyl-

silyloxy)methyl)phenyl)propanoate

A solution of buty] lithium (2.5 M in hexane, 34 mL) was added to a solution of (S)-(-)-N-

3

benzyl-a-methylbenzylamine in THF (200 mL.) at —78°C and the mixturc was stirred for
45 mins. A solution of the product of step (iii) (7.8 ) in THF (20 mL) was added and
stirring was continued for 3 h. Then the cooling bath was removed, NH4Cl solution was
added and the solution was allowed to warm to r.t. EtOAc and water were added, the
organic phase was separated, dried and concentrated to give a residue which was passed
through silica gel eluting with 4:1 isohexane-EtOAc. Removal of solvent by evaporation
gave a residue which was dissolved in DMF (120 mL). Imidazole (5 g) and zert-butyl-
dimethylsilylchloride were added and the solution was stirred at r.t. for 2 h. EtOAc and
water were then added, the organic phase was separated, dried and concentrated to give the
crude product which was purified by FCC eluting with 95:5 isohexane-EtOAc to give the
subtitle compound (18 g); LC-MS m/z 560 (APCI +).

(v) (R)-3-(Benzyl((S)-1-phenylethylamino)-3-(3-((terz-butyldimethylsilyloxy)-
methyhphenyl)propan-1-ol

The product of step (iv) (18 g) was dissolved in THF (120 mL) and a solution of LiAlH4
(IM in THF, 45 mL) was added. The mixture was then stirred at r.t. for 4 h. and then water

was added. 45% NaOH solution and water were added and the mixture stirred for 1 h. The
solvent was then removed by decantation to give a residue which was dissolved in dicthyl
cther. The organic solution was washed with brine, dricd and concentrated by evaporation
to give the subtitle compound (15.5 g); LC-MS m/z 490 (APCI +).

(v} (3-((R)-1-(Benzyl({S)-1-phenylethyi)amino)-3 {methoxymethoxy)propyl)-
phenylymethanol

To a solution of the product from step (v) and DIPEA (17 mL) in DCM (160 mL) at 0°C

was added chloromethyl methylether. The mixture was warmed to r.t. and stirred for 18 h,
A further ahquot of chloromethyl methylether (0.4 mL) was added and the mixture further
stirred for 18 h. The mixture was washed with water, dried and concentrated by

cvaporation. The resulting residuc was dissolved in THF (250 mL). Tctrabutylammonium

fluoride solution (75 wt% in water, 10 mL) was addcd and the mixture stirred for 4 h.
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Brine and EtOAc were added, the organic phase was separated, washed with brine, dried
and concentrated by evaporation to give the crude product which was purified by FCC
cluting with 7:3 isohexane-EtOAc to give the subtitle compound (10.9 g); 'H NMR
(CDCls): 7.45-7.18 (10H, m), 4.71 (2H, d), 4.42 ( 2H, s), 4.15-4.08 (1H, m), 3.98-3.94
(1H, m), 3.84-3.64 (2H, m), 3.28-3.22 (5H, m), 2.20-2.10 (1H, m), 1.90-1.78 (1H, m), 1.6%9
(1H bs), 1.16 (3H, d).
vii) 3-((R)-1-(Benzyl

methanesulfonate

Methane sulphonyl! chloride (1.912 mL) was added dropwisc to a solution of the product
from step (vi) (9.5 g) and tricthylamine (4.8 mL) in DCM (100 mL} at 0-5°C under N». The
resulting mixture was stirred for 1 h, then the solvent was removed to give the crude
subtitle compound which was used in the next step without further purification (11.27 g);
LC-MS my/z 498 (APCI +)

viii) 2-(3-((R)}-1-(Benzyl{((S

phenylacetonitrile
KCN (6 g) was addced in one portion to the product of step (vii) (11.27 g) in DMSO (30
mL) and DMF (30 mL) and the mixturc was warmed to S0°C under Na. The resulting

mixture was stirred at 50°C for 18 h then partitioned between EtOAc and water. The
organic phase was separated, washed with water, dried and concentrated by evaporation to
give the crude subtitlc compound which was used in the next step without further
purification (7.69 g); LC-MS m/z 429 (APCI +).

(ix) Mcthyl 2-(3-((R)-1-(benzyl(($)-1-phenylethy!}amino)-3-hydroxypropyl)phenyl)acctate
A solution of KOH (2.81 g) dissolved in water (10 mL) was added to a stirred solution of
the product of step (viii) (7.69 g, 17.94 mmol) in EtOH (50 mL) at r.t. The mixture was

stirred at reflux for 24 h, The mixture was then concentrated by evaporation and the
resulting residue azeotroped with toluene. MeOH (100 mL) followed by conc. HCl (3 mL)
were added to the residuc and the mixture was stirred at r.t. for 3 days. The mixturc was
then concentrated by evaporation and the resulting residue was partitioned between EtOAc
and water. The organic phasc was separated, washed with water, dried and concentrated by
evaporation, The crude product was purified by FCC eluting with 7:3 isohexane-EtOAc to
afford the subtitle compound as an oil (2.32 g); 'H NMR (CDCls): 7.43-7.19 (m, 14H);
4.14-4.08 (m, 1H); 3.96-3.92 (m, 2H); 3.70 (s, 3H); 3.66 (s, 2H); 3.62-3.53 (m, 2H); 3.41-



1o

20

25

30

WO 2010/133885 PCT/GB2010/050825
57

3.35(m, 1H); 2.24-2.15 (m, 1H); 1.84 (br s, 1H); 1.74-1.65 {m, 1H); 1.04 (d, 3H); LC-MS
m/z 418 (APCI +).

(x) (R)-methyl 2-(3-(1-amino-3-hydroxypropyl)phenyl)acetate

A suspension of the product of step (ix) (2.3 g) and Pd/C (0.9 g) in MeOH (60 mL) was

stirred under a H; pressure of 45psi at r.t. for 24 h. The mixturc was then filtered through

diatomaceous earth (Celite™) and the solvent was cvaporated to give a residuc which was
purified by FCC eluting with 84:16 DCM-McOH to give the subtitle compound as an oil
(480 mg); 'H NMR: 7.26-7.07 (m, 4H); 3.89 (t, 1H); 3.64 (s, 2H); 3.6] (s, 3H), 3.47-3.37
(m, 2H}); 1.71-1.60 (m, 2H).

(x1) (R)-methyl 2-(3-(1-(2-amino-5-(4-(3-(dimethylamino)propoxy)benzyl)-6-

methylpyrimidin-4-ylamino)-3-hydrox ypropylDphenylacetate

A solution of the products of step (ii) (0.045 g) and the product of step (x) (0.107 g) in
butan-1-ol (3 mL) were scaled into a microwave tube and heated to 170°C in a2 microwave
reactor for 2.5 h. The solvent was then removed by evaporation and the resulting residue
was partitioned between EtOAc (5 mL) and water (5 mL). The organic phase was
scparated and the aqueous phase was extracted with EtOAc (5 mL). The combined organic
phases were dried and concentrated by evaporation to give a residuc which was purified by
RPHPLC to give the title compound as a colourlcss gum (11 mg); '"H NMR: 7.20-7.13 (m,
1H), 7.10-7.00 (m, 5H), 6.82 (d, 2H), 6.41 (d, 1H), 5.60 (s, 2H), 5.36-5.26 (m, 1H), 4.52
(t, 1H), 3.94 (1, 2H), 3.78 (d, 1H), 3.65 (d, 1H), 3.60 (s, 3H), 3.57 (s, 4H), 2.37-2.31 (m,
2H), 2.14 (s, 6H), 2.02 (s, 3H), 1.91-1.77 (m, 4H); LC-MS m/z 522.

Example 35: (R)-Methyl 2-(3-(1-(2-amino-5-(4-(3-(dimethylamino)propoxv)-2-

methoxvbenzyl)-6-methyl

(&)-Methyl 2-(3-(1-(2-amino-5-(4-(3-(dimethylamino)propoxy)-2-methoxybenzyl)-6-

methylpyrimidin-4-ylamino)-3-hydroxypropylphenyl)acectate

A solution of the product of Example 11 step (v) (0.15 g) and the product of Example 34
step (x) (0.184 g) in butan-1-o!l (3 mL) were scaled into a microwave tube and heated to
}70°C in a microwave reactor for 2 h. The solvent was then removed by evaporation and
the resulting residuc was diluted with MeOH (2 mL) and conc. H;SO4 (0.5 mL). The
mixturc was then stirred at 65°C for 2 h, allowced to cool, adjusted to pH 7 with sat.

NaHCO; and then extracted EtOAc (3 x 10 mL). The combined organic phases were dried
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and conccentrated by evaporation to give a crude product which was purified by RPHPLC
to give the title compound as a colourless solid (43.0 mg); "H NMR: 7.16 (1H, dd), 7.09-
7.00 (2H, m), 6.67 (1H, d), 6.55 (1H, d), 6.40 (1H, dd), 6.21 (1H, d), 5.58 (2H, s), 5.32-
5.24 (1H, m), 4.47 (1H, s), 3.96 (2H, t), 3.82 (3H, s), 3.65-3.55 (9H, m), 2.34 (2H, 1), 2.14
(6H, 8), 2.01 (3H, 5), 1.87-1.77 (4H, m), LC-MS m/z 552.

Example 36: 3-(4-((2-Amino-4-methyl-6-(pentylamino)pyrimidin-S-vl)methyl)-3-

methoxyphenoxv)propan-1-ol

(i) 4-(3-(fert-Butyldimethylsilyloxyipropoxy)-2-methoxybenzaldehyde
(3-Bromopropoxy)(tert-butyl)dimethylsilane (6.85 mL) and K»CO4 (4.09 g, 29.6 mmol)

were added to a solution of 4-hydroxy-2-methoxybenzaldehyde (3.00 g) in DMF (30 mL)
and the mixture was stirred for 14 h at r.t. Brine was added, and the mixturc was then
extracted twice with EtOAc. The combined organic laycrs were washed with water and
brine, dried (MgSQO,4) and concentrated. The resulting residue was purified by FCC to give
the subtitle compound as colourless oil (5.97 g); 'H NMR (CDCla): 10.29 (1H, s), 7.80
(1H, d), 6.55 (1H, dd), 6.45 (1H, d), 4.15 (2H, t), 3.90 (3H, s}, 3.81 (2H, t), 2.00 (2H, tt),
0.89 (9H, s), 0.05 (6H, s).

i1} (4-(3-(tert-Butyldimethylsilylox -2-methoxyphenylmethanol
NaBH, (0.35 g) was added to a solution of the product of step (1) (5.97 g) in THF/McOH

(30 mL / 3 mL) at 0°C, and then the mixiure was stirred for 1 h. The reaction was

quenched with brine, and extracted twice with EtOAc. The combined organic layers were
washed with brine, dricd (MgS0,) and concentrated. The residue was purified by FCC to
give subtitle compound as colourless ol (5.76 g); 'H NMR (CDCl): 7.14 (1H, d), 6.46
(2H, m), 4.61 (2H, s), 4.06 (2H, 1), 3.85 (3H, s), 3.81 (2H, 1), 2.15 (1H, br s), 1.99 (2H, tt),
0.89 (9H, s), 0.05 (6H, s).

(iii) Methyl 2-(4-(3-(tert-butyldimethylsilyloxy)propox y)-2-methox ybenzyl)-3-

oxobutanoate

Methanesulfonyl chloride (0.93 mL) was added to the mixture of the product from step (i1)
(2.50 g) and DIPEA (2.09 mL) in THF (30 mL) at r.t. and the mixture was stirred for 2 h.
The resulting solid was removed by filtration. The filtrate was concentrated in vacuo, and
then dissolved in DMF (20 mL). Methy! acetoacetate (0.99 mL)} was added to a suspension
of NaH (55% oil dispersion, 0.37 g) in DMF (15 mL) at 0°C and the mixture was stirrcd
for 15 min. The DMF solution described above and KI (1.27 g) were added to the mixture
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and it was all stirred at 80°C for 4 h. The mixture was cooled to r.t. and diluted with
EtOAc. The mixture was then washed with sat. NaHCOs and brine. The organic layer was
dried (MgSO,) and concentrated. The resulting residuc was purified by FCC to give the
subtitle compound as colourless oil (1.80 g); '"H NMR (CDCls): 6.99 (IH, d), 6.42 (1H, d),
6.38 (1H, dd), 4.03 (2H, t), 3.89 (1H, t), 3.81 (3H, s), 3.80 (2H, 1), 3.67 (3H, 5), 3.09 (2H,
m), 2.17 (3H, s), 1.97 (2H, 1), 0.88 (91, 5), 0.04 (6H, s).

(iv) 2-Amino-35-(4-(3-(tert-butyldimethylsilyloxy)propoxy)-2-methox ybenzyl)-6-

methylpyrimidin-4-ol

Guanidium carbonate (0.98 g) was added to a solution of the product from step (iii) (1.78
g) in MeOH (50 mL) and the mixture was hcated at 65°C for 7 h. The mixture was then
cooled to r.t. and water (50 mL) was added. The resulting solid was collccted by filtration
and washed with EtOH/water (50 mL /50 mL), water (50 mL), EtOH (50 mL) to afford
subtitle compound as a white solid (1.53 g); 'H NMR: 6.71 (1H, d), 6.41 (1H, d), 6.37 (1H,
dd), 6.32 (2H, br s}, 3.97 (2H, 1), 3.79 (3H, 8), 3.75 (2H, t), 3.45 (2H, 8), 1.92 (3H, s), 1.85
(2H, tt), 0.85 (9H, s), 0.02 (6H, s); LC-MS m/z 433 ESI.

(v) 2-Amino-5-(4-(3-(tert-butyldimethylsilylox y)propoxy)-2-methox ybenzy!)-6-

methylpyrimidin-4-yl 2.4.6-trimethylbenzenesulfonate
NN NN -tetramethylpropane-1,3-diamine (0.88 mL) and 2,4,6-trimethylbenzene-1-

sulfonyl chloride (1.15 g) were added to the solution of the product from step (iv) (1.52 g)
in THF (15 mL) and the mixture was stirred at r.t. After 22 h, 0.I1N HCI aq. (45 mL) was
added and the mixturc was then extracted twice with CHCla. The organic layer was dried
{MgS0s) and concentrated. The resulting residue was purified by FCC to give the subtitle
compound as pale yellow oi! (1.92 g); 'H NMR (CDClI2): 6.94 (2H, 5), 6.71 (1H, d). 6.41
(1H, d), 6.33 (1H, dd), 4.72 (2H, br 5), 4.02 (2H, t), 3.81 (2H, 1), 3.79 (3H, s5), 3.76 (2H, s),
2.61 (6H, s), 2.31 (3H, s), 2.26 (3H, s), 1.98 (2H, tt), 0.89 (9H, s), 0.05 (6H, s); LC-MS m/z
616 ESI.

(vi) 5-(4-(3-(tert-Butyldimethylsilyloxy)propoxy)-2-methoxybenzyl)-6-methyl-N*-

pentylpyrimidine-2,4-diamine

Trifluoroacetic acid (0.48 mL) and amylamine (1.78 mL) were added to the solution of the
product from step (v) (1.90 g) in propionitrile (19 mL) and the mixture was stirred at
100°C for 3 h. The solvent was then removed by evaporation and the resulting residue was

diluted with EtOAc (50 mL) and washed with 4% NH3 solution (20 mL x 4) and brinc (20
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mL), then dried (MgSQ4) and concentrated. The resulting residue was purificd by FCC to
give the subtitle compound as pale yellow oil (1.03 g); 'H NMR (CDClis): 6.82 (1H, d),
6.47 (1H, d), 6.40 (1H, dd), 5.10 (2H, br s), 4.03 (2H, t), 3.88 (3H, 5), 3.79 (2H, 1), 3.72
(1H, q), 3.60 (2H, s), 3.28 (2H, q), 2.36 (3H, s), 1.97 (2H, tt), 1.44 (2H, tt), 1.25 (2H, m),
1.15 (2H, m), 0.89 (9H, s), 0.86 (3H, t), 0.05 (6H, s); LC-MS m/z 502 ESIL.

(vii) 3-(4-((2-Amino-4-methyl-6-(pentylamino)pyrimidin-S-yl)ymethyl)-3-

methoxyphenoxy)propan-1-ol

Tetrabutylammonium fluoride (1.0 M THF solution, 4.1 mL) was added to the solution of
the product from step (vi) (1.03 g) in THF (6 mL) and the mixture was stirred at r.t. for 4 h.
The mixture was then diluted with EtOAc (30 mL), and washed with 4% NHj3 solution (20
mL), brine {20 mL), then dried (Na;SQO4) and concentrated. The resulting residue was
purified by FCC to give the title compound as a white solid (0.51 g); 'H NMR (CDCly):
6.82 (1H, d), 6.48 (1H, d), 6.38 (1, dd), 4.87 (1H, br t), 4.69 (2H, brs), 4.10 (2H, t), 3.88
(3H,s), 3.86 (2H, t), 3.61 (2H, s), 3.28 (2H, dq), 2.32 (3H, s), 2.04 (2H, tt), 1.90 (1H, br 5),
1.44 (2H, tt), 1.25 (2H, m ), 1.15 (21, m), 0.84 (3H, t); LC-MS m/z 388 ESIL.

Example 37: i"s-(Z-Methow—4-(3-momholjggprommv)benzvl}—6-methvl-]\:"4 -

pentylpyrimidine-2,4-diamine

Methanesulfonyl chloride (0.030 mL) was added to the mixture of the product from
Example 36 (0.14 g) and tricthylamine (0.053 mL) in THF (5 mL) at 0°C. The resulting
mixture was stirred for 30 min. Sat. NaHCQ; was then added and then the solution was
extracted twice with CHCls. The organic layer was dried (MgSQ4) and concentrated. The
resulting residue was dissolved in DMF (5 mL). Morpholine (0.33 mL) was added and the
rnixture was stirred at 60°C for 5 h. 4% NH; solution was then added and brine and the
mixture was extracted twice with E{QAc. The combined organic layers were washed twice
with brine, dried (Na;S04) and concentrated. The resulting residue was punfied by FCC to
give the title compound as a white solid (0.13 g); 'H NMR: 6.59 (1H, d), 6.52 (1H, d), 6.37
(1H, dd), 5.89 (1H, br t), 5.65 (2H, brs), 3.94 (2H, t), 3.82 (3H, s), 3.55 (4H, t), 3.5] (2H,
s), 3.20 (2H, q), 2.39 (2H, t), 2.34 (4H, m), 1.98 (3H, s), 1.83 (2H, tt), 1.41 (2H, tt), 1.24
(2H, m), 1.14 (2H, m), 0.84 (3H, t); LC-MS8 m/z 457 ESL.
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M-Qentvlgyrimidine-2,4-diaminc

The title compound was prepared by the method of Example 37 using the product from
Example 36 (0.14 g) as a white solid (0.13 g); 'H NMR: 6.59 (1H, d), 6.52 (1H, d), 6.37
(1H, dd), 5.88 (1H, brt), 5.64 (2H, br s), 3.93 (2H, 1), 3.82 (3H, ), 3.51 (2H, 5), 3.21 (2H,
q), 2.36 (2H, 1), 2.29 (8H, m), 2.12 (3H, s), 1.98 (3H, s), 1.82 (2H, tt), 1.41 (2H, tt), 1.24
(2H, m ), 1.14 (2H, m), 0.82 (3H, 1); LC-MS m/z 470 ESI.

Example 39: 5-(4-(4-(Dimethvlamino)butyl)-2-methoxvbenzvl)-6-methyl-V'-

pentvlpvrimidine-2.4-diamine

(1) Methyl 4-(4-(tert-butyldimethvlsilyloxy)but-1-ynyl)-2-methoxybenzoate

4-(tert-Butyldimethylsiloxy)butyne (3.7 g) and methyl 4-bromo-2-methoxybenzoate (4.0
g) were dissolved in THF (30 mL purged with N3} and Cul (0.61 g), Pd(PPh3)4 (1.8 g) and
triethylamine (4.1 mL) were added. The mixture was then heated to 100°C for 6 h, cooled
and diluted with EtOAc (10 mL). The solution was washed with 0.2N HC1 (2 x 10 mL),
sat. NaHCO3 (2 x 10 mL) and brine. The organic phase was dried and concentrated by
evaporation. The resulting residue was purificd by FCC to give the subtitic compound as
colourless oil (5.6 g); "H NMR: 7.61 (1H, d), 7.08 (1H, d), 6.99 (1H, dd), 3.80-3.75 (8H,
m), 2.63 (2H, t), 0.87 (9H, s5), 0.06 (68, s); ESI m/z 349 (M+1).

(i1) Methvl 4-(4-(tert-butyvldimethylsilylox yYbutyl)-2-methox ybenzoate

The product from step (i) (5.6 g) was dissolved in McOH. 10% Pd/C (50% wet) (1.0 g)

was added and the mixture was stirred under Hj for 7 h at rt. The Pd/C was filtered off and
the filtrate was concentrated to give the subtitle compound as colourless oil (5.6 g); 'H
NMR: 7.56 (1H, d), 6.95 (1H, d), 6.82 (1H, dd), 3.79 (3H, s), 3.74 (3H, s), 3.58 (2H, 1),
3.58 (2H, t), 1.64-1.57 (2H, m), 1.50-1.44 (2H, m), 0.83 (9H, s), 0.0 (6H, s); MS:ES1 353
(M+1).

(111) 4-{4-(tert-Butyldimethylsilyloxy)butyl}-2-methoxyphenylimethanol

The product from step (1) (5.6 g) in THF (30 mL) was added to the suspension of LiAlH,
(0.61 g) in THF (50 mL) and the mixture was stirred for 0.5 h at r.t. The mixture was then
cooled with an ice-bath and sat. Na;SO4 (2 mL) was added slowly and the mixture was
stirred for 2 h at r.t. The mixture was then dried (Na;SOs), precipitate was filtered off using
diatomaccous carth (Cclitc'm) and the filtratc was concentrated to give the subtitle

compound as colourlcss oil (4.4 g); 'H NMR: 7.22 (1H, d), 6.73-6.71 (2H, m), 4.87 (1H, 1),
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442 (2H, d), 3.73 (3H, s), 3.60-3.56 (2H, m), 2.55 (2H, t,), 1.61-1.57 (2H, m), } .50-1.43
(2H, m), 0.84 (9H, s), 0.01 (6H, s).
(iv) tert-Butyl(4-(4-(chloromethy)-3-methoxvphenylYbutoxyldimethvlsilane

Methanesulfonyl chloride (54 ul.) was added to the mixture of the product from step (iii)
(195 mg) and DIPEA (155 uL) in THF (3 mL) at 0°C. After stirring for 10 mins, LiCl (42
mg) was added and the mixture was stirred for 2 h and then diluted with EtOAc¢ (10 mL).
The solution was washed with 0.2N HCI (2 x 10 mL), sat. NaHCO1 (2 x 10 mL) and brine.
The organic phase was dried and concentrated to give the subtitle compound as colourless
oil (200 mg); 'H NMR: 7.26 (1H, d), 6.84 (1H, d), 6.74 (1H, dd), 4.65 (2H, 5), 3.80 (3H, s),
3.58 (2H, 1), 2.57 (2H, t), 1.63-1.58 (2ZH, m), 1.48-1.34 (2H, m), 0.84 (9H, s), 0.00 (6H, s).
(v) methyl 2-(4-(4-(tert-butyldimethylsilylox y)butyl}-2-methox ybenzyl)-3-oxobutanoate

Methyl acetoacctate (161 pL) was added to the suspension of NaH (55% oil dispersion, 43
mg) in THF (5 mL) at 0°C and the mixture was stirred for 0.5 h. The product from step (iv)
(200 mg) in THF (5 mL) and K1 (83 mg) were added and the mixture was stirred at 80°C
for 2h. The mixture was then cooled to r.t. and diluted with EtOAc (30 mL). The mixture
was then washed with 0.1N HCl (2 x 10 mL), sat. NaHCO4 (2 x 10 mL) and brine. The
organic phase was dried and concentrated and the residue was purified by FCC to give the
subtitle compound as colourless oil (200 mg); 'H NMR: 6.93 (1H, d), 6.76 (1H, d), 6.64
(1H, dd), 3.89-3.85 (1H, m), 3.85 (3H, s), 3.62-3.55 (5H, m), 2.98-2.89 (2H, m), 2.54-2.50
(2H, m), 2.12 (3H, 5), 1.59-1.56 (2H, m), 1.46-1.42 (2H, m), 0.84 (SH, s), 0.00 (6H, s);
MS:ESI 423 (M+1).

(vi) 2-Amino-5-(4-(4-(tert-butyldimethylsilyloxy)butyl)-2-methoxybenzyl)-6-

methvlpyrimidin-4-ol

Guanidium carbonate (109 mg) was added to a solution of the product from step (v) (200
mg) in MeOH (5 mL) and the mixture was heated at 65°C for 12 h. The mixture was then
cooled to r.t. and diluted with EtOAc (30 mL). The mixture was then washed with sat.
NaHCOs (2 % 10 mL) and brine. The organic phase was dried and concentrated and the
residue was purified by FCC to give the subtitle compound as colourless oil (147 mg); 'H
NMR: 6.73-6.69 (2H, m), 6.59 (1H, dd), 6.30 (2H, brs), 3.77 (3H, s), 3.57(2H, t), 3.37 (2H,
§), 2.52-2.50 (2H, m), 2.94 (3H, s), 1.59-1.56 (2H, m), 1.46-1.42 (2H, m), 0.84 (9H, s),
0.00 (6H, s).

(vii) 2-Amino-5-(4-(4-(tert-butyldimethylsityloxyibutyl)-2-methox ybenzyl)-6
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methylpyrimidin-4-yl 2.4 .6-trimethylbenzenesulfonate
The subtitle compound was prepared by the method of Example 35 step (v) using the

product from step (vi) (142 mg) to give a colourless oil (260 mg); '"H NMR: 7.07 (2H, s),
6.75-6.72 (3H, m), 6.61-6.98 (2H, m), 3.72 (3H, 5), 3.61-3.57 (4H, m), 2.55-2.51 (2H, m),
2.42 (6H, s), 2.28 (3H, ), 2.24 (3H, s), 1.61-1.54 (2H, m), 1.53-1.42 (2H, m), 0.84 (9H, ),
0.00 (6H, s).

(viii) 5-(4-(4-(tert-Butyldimethylsilyloxy)butyl)-2-methox ybenzyl)-6-methyl-N*

pentvlpyvrimidine-2.4-diamine

The subtitle compound was prepared by the method of Example 36 step (vi) using the
product from step (vii) (260 mg) to give a colourless oil (101 mg), 'H NMR: 6.78 (1H, s),
6.60 (2H, s}, 6.01 (1H, brs), 5.72 (2H, br s), 3.81 (3H, s}, 3.58-3.54 (4H, m), 3.25-3.17
(2H, m), 2.53-2.49 (2H, m), 1.96 (3H, s), 1.63-1.51 (2H, m), 1.50-1.37 (4H, m), 1.30-1.08
{4H, m), 0.84-0.78 (12H, m), 0.00 (6H, s); MS:ESI 501 (M+1).

ix) 4-(4-((2-Amino-4-methvl-6-(pentylamino)pyrimidin-5-yl)methyl)-3

methoxyphenyl}butan-1-ol

The subtitie compound was prepared by the method of Example 36 step (vi1) using the
product from step (x) (100 mg) to give a colourless oil (71 mg): "H NMR: 6.79 (1H, s),
6.61-6.50 (2H, m), 5.95 (1H, t), 5.64 (ZH, br s), 4.36 (1H, t), 3.82 (3H, s), 3.55 (2H, s),
3.39-3.33 (2H, m), 3.22-3.17 (2H, m), 2.52-2.49 (24, m)}, 1.96 (3H, s), 1.57-1.53 (2H, m),
1.42-1.37 (4H, m), 1.22-1.10 (4H, m), 0.80 (3H, t); MS:EST 387 (M+1).

(x) 5-(4-(4-(Dimethylamino)butyl)-2-methox ybenzyl)-6-methyl-N*-pentylpyrimidine-2 4-

diamine

The title compound was prepared by the method of Exampie 37 using the product from
step (ix) to give a white solid (58 mg); 'H NMR: 6.79 (1H, s), 6.61-6.50 (2H, m), 5.94-5.92
(1H, m), 5.63 (2H, s), 3.82 (3H, s), 3.54 (2H, 5), 3.22-3.17 (2H, m), 2.52-2.49 (2H, m),
2.18-2.14 (2H, m), 2.05 (6H, ), 1.95 (3H, 5), 1.55-1.49 (2H, m), 1.44-1.32 (4H, m), 1.24-
1.09 (4H, m), 0.81 (3H, t); MS:ES1 414 (M+1).

Example 40: ($)-2-(2-Amino-5-(4-(hydroxymethyD)-2-methoxvbenzyl)-6-methyl-

pyrimidin-4-vlamino)pentan-1-ol

(1} (§)-Methyl 4-({2-amino-4-( | -hydroxypentan-2-ylamino)-6-methylpyrimidin-5-vi}-

methyl)-3-methoxybenzoate
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(S)-2-Aminopentan-1-ol (0.481 g) was added to a suspension of the product from Example
12 step (iii) (0.5 g) in dioxane (5 mL) and the mixture was heated in a CEM microwave at
170°C for 9 h. The mixture was then cooled, the solvent was removed by evaporation. The
residue was purified by FCC using 5% MeOH in DCM to give the subtitle compound
(0.250 ) as a orange gum; 'H NMR: 7.53-7.42 ( 2H, m), 6.89 (1H, d), 5.75 (2H,d), 5.58
(1H, d), 4.61-4,54 (1H, m), 4.17-4.08 (1H, m), 3.92 (3H, 5), 3.83 (3H, s), 3.69 ( 2H, d),
3.28-3.23 (m, 1H), 2.00 (3H, d), 1.53—1.40 (m, 1H), 1.35-1.19 (m, 2H), 1.16-1.02 (m,
2H), 0.77 (3H, t); LC-MS m/z 389.

(i1) ($)-4-((2-Amino-4-(1-hydroxypentan-2-ylamino)-6-methylpyrimidin-5-yl)methyl}-3-

methoxvbenzoic acid

The product from step (i) (220 mg) was dissolved in THF (3 mL) and water (3 mL) and
LiOH solution (3 M, 0.944 mL) was then added. The mixture was then heated in a CEM
microwave for 6 h at 120°C. The solvent was then removed by evaporation and the
resulting residuc was dissolved in water and acidified with 2 M HCI to pH7. The resulting
solid precipitate was filtered off and dried under high vaccum overnight to give subtitle
compound (90 mg); 'H NMR: 7.53-7.42 (2H, m), 6.92 (1H, d), 6.61 (2H, d), 4.21 (1H, d),
3.91 (3H, d), 3.75 (2H, 8), 2.09 (3H, 5), 1.53-1.42 (1H, m), 1.40-1.20 (2H, m), 1.09 (2H,
q), 0.78 (3H, t); LC-MS m/z 375.

(iii) (8)-2-(2-Amino-5-(4-(hydrox ymethvl)-2-methoxybenzyl)-6-methylpyrimmdin-4-

ylaming)pentan-1-ol
Borane-THF complex (1 M, 3 mL, 3.00 mmol) was added to the product of step (i1) (85
mg) and the mixture was heated to 80°C for 2 h. MeOH was then carefully added and the

mixture was heated to 80°C for 1 h. The solvent was then removed by evaporation and the
resulting residue was dissolved in MeOH and loaded onto a SCX cartridge. The cartridge
was washed with MecOH and eluted with a solution of 0.7 M NH; in MeOH. The solvents
were cvaporated to give title compound as a colourless gum (40 mg); 'H NMR: 6.94 (1H,
8), 6.74 (ZH, q), 5.66 (2H, s), 5.48 (1H, 1), 5.14 (1H, 5), 4.59 (1H, ), 4.45 (2H, 5), 4.15~
4,04 (I1H, m), 3.84 (3H, d), 3.59 (2H, d), 3.25 (iH, dd), 2.03 (3H, s), 1.54--1.44 (1H, m),
1.32-1.23 (2H, m), 1.11 (2H, m), 0.81-0.76 (3H, t); LC-MS m/z 361.
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CLAIMS

A compound of Formula (I), or a pharmaccutically acceptable salt thereof:

R
A
R' 'NH .
X R
j’]\ h L—R’
~ 3
HN" "N

@

Wherein:

X represents -CHa-, -NR®-, —O- or -$(0),-;

R! represents Cygalkyl, Cogalkoxy, CigalkoxyCealkyl, hydroxyC calkyl,
hydroxyCi.¢alkoxy or hydroxyC; salkoxyC_salkyl;

R? represents hydrogen, C)_salkyl or phenyl whercin said phenyl is optionally
substituted with 1, 2 or 3 substituents selected from RS

R’ represents C)galkyl, Cygalkoxy or -S-Cyalkyl;

R* represents hydrogen, halogen, Cy_salkyl ot Cy_galkoxy;

L' represents a direct bond, ~(CR’R'"®)q-, -CH=CH-(CR’R%),-, -C=C-(CR°R'),,
-0-(CR°R"%)-, =C(0)-0-(CR’R'%);- 0r -O-(CH2)(-NR*-(CHa)q;

R represents methyl, hydroxy, -NR''R'2, Ca.scycloalkyl, phenyl or a monocyclic 4, 5,
6 or 7 membered heterocyclic ring which comprises 1, 2 or 3 hetcroatoms
independently selected from O, N or S whercin said phenyl and heterocyclic rings
are optionally substituted with 1, 2 or 3 substituents selected from R7;

R® represents Cjalkyl, fluoroC, ealkyl, C,¢alkoxy, hydroxy, halogen, cyano,
-S(0)n-Cialkyl or -CH,-C(0)-0-C, salkyl;

R’ represents Cpgalkyl, Cysalkoxy, CigalkoxyCialkyl, hydroxy, hydroxyC, salkyl or
~(CHz)-NR'R ™,

R* represents hydrogen or C.galkyl;

R’ and R'", identically or differently on each occurrence, represcents hydrogen or methyl;

R and R" independently represent hydrogen, Calkyl or C 1-aalkoxyCa.aalkyl;

m

represents 1, 2, 3,4, 5 or 6,
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n represents 0, 1 or 2; and

q represents 0, 1, 2,3, 4, 5 or 6;

with the proviso that the compound of Formula (I) is other than:
[3-(2-amino-4-mcthyl-6-pentylamino-pyrimidin-3-ylmethyl)]-benzoic acid ethyl ester;
methyl 4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-ylymethyl)-3-methoxybenzoate,
or

mcthyl 4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-y[)methyl)-3-fluorobenzoate.

2. A compound according to Claim 1, or a pharmaccutically acceptable salt thereof,

wherein X represents -CHs-.

3. A compound according to Claim 1 or Claim 2, or a pharmaceutically acceptable

salt thereof, wherein R represents Cygalkyl.

4, A compound according to any one of Claims ! to 3, or a pharmaceutically

acceptable salt thercof, wherein R? represents hydrogen.

5. A compound according to any one of Claims 1 to 3, or a pharmaceutically
acceptable salt thercof, whercin R* represents phenyl wherein said phenyl is optionally

substituted with 1, 2 or 3 substitucnts selected from RS,

6. A compound according to any one of Claims ! ta 5, or a pharmaccutically

acceptable salt thereof, wherein R’ represents methyl,

7. A compound according to any one of Claims ] to 6, or a pharmaceutically

acceptable salt thereof, wherein R* represents Cgalkoxy.

8. A compound according to any onc of Claims | to 6, or a pharmaceutically

acceptable salt thereof, whercin R* represents hydrogen.
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9. A compound according to any one of Claims 1 to 8, or a pharmaceutically
acceptable salt thereof, wherein R* is bonded at the ortho position of the phenyl ring

relative to linkage —X-.

10. A compound according to any one of claims 1 to 9, or a pharmaceutically

acceptable salt thereof, wherein q represents 1, 2 or 3.

11. A compound according to any onc of claims 1 to 10, or a pharmaceutically

acceptable salt thereof, wherein q represents 2 or 3,

12, A compound according to any one of claims 1 to 11, or a pharmaceutically
acceptable salt thereof, wherein L' represents —(CRQR]O)m-, -CH=CH-(CR9R'°)q- or
-C=C-(CR°R"),-

13. A compound according to any one of Claims 1 to 11, or a pharmaceutically

acceptable salt thereof, wherein L represents -0-(CR9R]0)q—.

14. A compound according to any one of Claims ! to 13, or a pharmaceutically
acceptable salt thereof, wherein L' is bonded at the para position of the pheny! ring relative

to linkage —X-.

15. A compound according to any one of Claims | to 13, or a pharmaceutically
acceptable salt thereof, wherein L' is bonded at the meta position of the phenyl ring

relative to linkage —X-.

16. A compound according to any one of Claims 1 to 8 or 10 to 13, or a
pharmaceutically acceptable salt thereof, wherein L' is bonded at the ortho position of the

phenyl ring relative to linkage —X-.

17. A compound according to any one of Claims 1 to 16, or a pharmaceutically
acceptable salt thercof, whercin R® represcnts NR''R'2ora monocyclic 4, 5, 6 or 7

membered heterocyclic ring which comprises 1, 2 or 3 heteroatoms independently selected
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from O, N or S wherein said heterocyclic ring is optionally substituted with 1,2 or 3

substituenis selected from R’

18. A compound according to any onc of Claims 1 to 17, or a pharmaceutically
acceptable salt thereof, wherein R® represents NR''R'? and R' and R'? both represent

methyl.

19. A pharmaceutical composition which compriscs a compound according to any one
of Claims 1 to 18, or a pharmaceutically acceptable sait thereof, in association with a

pharmaceutically acceptable diluent or carricr.

20. A compound according to any onc of Claims | to 18, or a pharmaceutically

acceptable salt thercof, for use as a medicament,

21. A compound according o any one of Claims 1 to 18, or a pharmaceutically

acceptable salt thereof, for usc in the treatment of cancer.

22.  Usc of a compound according to any one of Claims 1 to 18, or a pharmaceutically
acceptable salt thereof, in the manufacture of @ medicament for use in the treatment of

cancer,

23, A method of treating cancer in a warm-blooded animal, such as man, in need of
such trcatment which comprises administering to said animal an effective amount of a
compound of the Formula (I), or a pharmaccutically acceptable salt thercof, as defined in

any onc of Claims | to 18.
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4

DERIVADOS DE PIRIMIDINA NOVEDQOSOS Y SU USO EN EL TRATAMIENTO
DEL CANCER Y ENFERMEDADES ADICIONALES.

Campo de la invencion

La presente invencion se refiere a nuevos derivados de pirimidina y, mas
particularmente, a nuevos derivados de pirimidina que actian como agonistas de TLR7.
Esta invencion también se refiere a métodos para la preparacion de dichos derivados de
pirimidina y nuevos intermedios en la preparacion de los mismos, a composiciones
farmacéuticas que contienen dichos derivados de pirimidina, al uso de dichos derivados dec
pirimidina en la preparacion de medicamentos, y al uso de dichos derivados de pirimidina
en el tratamiento de afecciones provocadas por TLR7, como enfermedades alérgicas,
enfermedades autoinmunes, enfermedades virales y, en particular, cancer.

Antecedentes de la invencidn

Los receptores tipo Toll (TLR) se expresan en una varicdad de células inmunes,
incluidos macroéfagos y células dendriticas (DC). Los TLR reconocen motivos moleculares
en patégenos llamados patrones moleculares asociados a patégenos (PAMP) (1). Hasta el
momento, se han identificado 13 TLR en el hombre, incluidos los TLR 1, 2,4, 5y 6, que
se encuentran confinados en la superficie celular y los TLR 3, 7, 8 y 9 los cuales se
expresan en endosomas. Los diferentes TLR reconocen diferentes ligandos derivados de
patdgenos, por ejemplo los TR 2 (lipoproteinas bacterianas), 3 (ARN de doble hebra/pol
(I:C)), 4 (lipopolisacaridos), 5 (flagelina), 7 (ARN de hebra unica) y 9 (ADN que contiene
CpG) (2). La ligazdn de los TLR a células que presentan antigenos, como los DC, conduce
a la produccién de citocinas proinflamatorias, la maduracion de DC y el cebado del sistema
inmune adaptativo (3). TLR7 y TLR9 se expresan mediante células dendriticas
plasmocitoides (pDC) y el reconocimiento de ligandos conduce a la secrecion de
interferon-a (INF-a) (4). Los estudios preclinicos que investigan los efectos de la
activacion de TLR, que utilizan componentes bacterianos o virales, dosificados como
monoterapia y/o combinados con un agente antitumoral, han mostrado inhibicidn del
crecimiento tumoral en varios modelos tumorales munnos (5).

Se han descrito varios agonistas de TLR7 de molécula pequefias incluidos la
imidazoquinolina, el imiquimod, que se ha utilizado para tratar vartas afecciones

dermatoldgicas, por ejemplo, verrugas genitales, molluscum contagiosum y melanoma. En
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el caso del melanoma, el imiquimod aplicado tépicamente (Aldara, Graceway
Pharmaceuticals, Bristol, TN) demostrd respuestas terapéuticas en la metastasis del
melanoma cuténeo y el lentigo maligno (6} y ha sido aprobado para el tratamiento de
carcinoma de células basales superficiales (BCC) (7). Los estudios preclinicos y clinicos
indican que es posible que el imiquimod funcione a través de la induccidn de genes tipo
IFN 1 y genes IFN inductibles, los cuales a su vez pueden tener efectos directos en el
crecimiento de células tumorales y/o componentes de enganche del sistema inmune
adaptativo (6,7). El 852A es otra imidazoquinolina la cual, a diferencia del imiquimod, es
apropiada para la administracién sistémica. Actualmente el 852A se encuentra en la fase 11
de las pruebas clinicas para varias indicaciones para cl cancer, incluido €l melanoma (8).

Sin embargo, todavia existe la necesidad de mas agonistas de TILR7 que sean mas
efectivos en el tratamiento de enfermedades, por ejemplo dél cancer, debido a su potencia
superior y/o a las propiedades fisicas ventajosas (por ejemplo, mayor permeabilidad, y/o
unidn de proteina al plasma mas baja) y/o perfiles de toxicidad favorables y/o perfiles
metabodlicos favorables, en comparacion con otros agonistas de TLR7 conocidos, por
ejemplo el 852A.

Como se demuestra en la presente, los derivados de pirimidina de la presente
invencion son capaces de activar el TLR7 in vitro. Como consecuencia de esta actividad,
se espera que los derivados de pirimidina de la presente invencion tengan un valor en la
prevencion o el tratamiento de enfermedades humanas, por ejemplo cancer, ya sea como
monoterapia o en combinacion con agentes quimioterapéuticos o regimenes de
radioterapia.

Sumario de la invencion

De conformidad con un primer aspecto de la presente invencion, se proporciona por

lo tanto un compuesto de la férmula (I), o una sal farmacéuticamente aceptable del mismo:




103757-1

donde:
X representa -CH-, NR*-, -0- 0 -S(0)-;
R representa alquiloC, alcoxiCy.q, alcoxiC)_galquiloC.s, hidroxialquiloC,.,
hidroxialcoxiCi.4 o hidroxialcoxiCy.salquiloC;

s R representa hidrogeno, alquiloCy. o fenilo donde dicho fenilo se sustituye opcionalmente
por 1, 2 6 3 sustituyentes seleccionados de RS
R’ representa alquiloC.g, alcoxiCy. 0 -S-alquiloCi.;
R* representa hidrogeno, haldgeno, alquiloC, o alcoxiCi.g;
L! representa un enlace directo, (CR’R'")y-, -CH=CH-(CR’R'%),-, -C=C-(CR’R ")q-,

0 -O-(CR°R")-, =C(0)-O-(CR’R'%)- 0 -O-(CH2)-NR*-(CHy)y;
R’ representa metilo, hidroxi, -NR''R', cicloalquiloCa.g, un anillo fenilo o un anillo
monociclico, heterociclico de 4, 5, 6 6 7 miembros que comprende 1, 2 6 3 heteroatomos
seleccionados independientemente de O, N o S donde dichos anillos fenilo y heterociclicos
se sustituyen opcionalmente por 1, 2 6 3 sustituyentes seleccionados de R’;

s RS representa alquiloC.g, fluoroalquiloCi.e, alcoxiC,.g, hidroxi, halégeno, ciano,
-8(0)q-alquiloC,.4 0 —CH,-C(0)-0-alquiloCyg;
R’ representa alquiloC |, alcoxiC,.s, alcoxiCi.salquiloC ., hidroxi, hidroxialquiloC, 4, o
~(CH)-NR''R'%;
R? representa hidrogeno o alquiloC.;

n R’ y R' idéntica o diferentemente en cada caso, representa hidrégeno o metilo,
R y R independientemente representan hidrégeno, alquiloC,4 o alcoxiCi4alquiloCs.;
mrepresenta 1,2,3,4,506;
nrepresenta0,102;y
g, independientemente, representa 0, 1,2, 3,4, 5 6 6;

25 con la condicién de que el compuesto de la Formula (I) no sea:
etil éster de! acido [3-(2-amino-4-metil-6-pentilamino-pirimidin-5-ilmetil)}-benzoico; [3-
(2-amino-4-metil-6-pentilamino-pirimidin-5-ilmetil)-fenil ]-metanot;
4-((2-amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)-3-metoxibenzoato de metilo; (4-
((2-amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)-3-metoxifenil)metanol;

30 4-((2-amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)-3-fluorobenzoato de metilo;
(4-((2-amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)-3-fluorofenil)metanol; o (4-((2-

amino-4-metil-6-(pentilamino)pirimidin-S-ilmetil)fenil)metanol.
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En una realizacién se proporciona un compuesto de Formula (I), o una sal
farmacéuticamentc aceptable de este,

donde:

X representa -CHa-, -NR2-, —0- 0 -S(O),-;
R! representa alquiloC s, alcoxiCy.s, alcoxiCj.salquiloC,.s, hidroxialquiloC, 4,
hidroxialcoxiC,.¢ o hidroxialcoxiCigalquiloC).¢;
R? representa hidrégeno, alquiloCy. o fenilo donde dicho fenilo se sustituye opcionalmente
por 1,2 é 3 sustituyentes scleccionados de RS,
1§ representa alquiloC;.¢, alcoxiCy¢ 0 -S-alquiloC, g;
R? representa hidrégeno, haldgeno, alquiloCy 0 alcoxiC.g;
L' representa un enlace directo, {(CR’R'%),-, <CH=CH-(CR°R'%),-, -C=C~(CR°R""),-,
-O-(CR’R"")¢-, ~C(0)-0-(CR'R %) 0 -0-(CHy)-NR*-(CH,),~;
R’ representa metilo, hidroxi, -NRVR'Z, cicloalquiloCs, un anillo fenilo o un anillo
monociclico, heterociclico de 4, 5, 6 6 7 miembros que comprende 1, 2 6 3 heteroatomos
seleccionados independientemente de O, N o S donde dichos anillos fenilo y heterociclicos
se sustituyen opcionalmente por 1, 2 é 3 sustituyentes seleccionados de R';
R® representa alquiloC g, fluoroalquiloC, ¢, alcoxiC)., hidroxi, halégeno, ciano,
-5(O)p-alquiloC;4 0 -CH,-C(0)-0O-alquiloC, ¢;
R’ representa alquiloC).g, alcoxiCi.e, alcoxiCgalquiloC.q, hidroxi, hidroxialquiloC).¢, 0
~(CHg)¢NR"R";
R® representa hidrégeno o alquiloCi.¢;
R’ y R'® idéntica o diferentemente en cada caso, representa hidrégeno o metilo;
Ry R independientemente representan hidrogeno, alquiloCi.4 0 alcoxiC.4alquiloCa;
mrepresenta l,2,3,4,566;
nrepresenta 0,16 2;y
grepresenta 0, 1.2,3,4,566;
con la condicton de que el compuesto de la Formula (1) no sea:
etil éster del acido [3-(2-amino-4-metil-6-pentilamino-pirimidin-5-iimetil)]-benzoico;
4-((2-amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)-3-metoxibenzoato de metilo; o
4-((2-amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)-3-fluorobenzoato de metilo.

Se debe entender que cualquier grupo R* y 1.'-R® apropiado de la formula (1) se

puede unir a cualquier dtomo de carbono disponible del anillo fenilo, pero no al mismo
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4tomo de carbono, y que R® se puede unir al anillo fenilo mediante cualquier enlazador
apropiado seleccionado de L.

Se debe entender que, en la medida en que ciertos compuestos de [a formula (I) que

se definieron anteriormente pueden existir en formas dpticamente activas o racémicas, en

s virtud de uno o mas atomos de carbono asimétricos, la invencion incluye en su definicién
cualquiera de dichas formas épticamente activas o racémicas que poseen la actividad
mencionada anteriormente.  La sintesis de formas dpticamente activas se puede realizar
mediante técnicas estandar de quimica organica conocidas en el arte, por ejemplo,
mediante la sintesis a partir de materiales de partida dpticamente activos o mediante la

10 resolucidn de una forma racémica. De modo similar, la actividad mencionada
anteriormente se puede evaluar utilizando técnicas de laboratorio estindar a las que se hace
referencia mas adelante.

Se debe entender que ciertos compuestos de la formula (I) anterior, pueden existir
tanto en formas no solvatadas como solvatadas, como ser, por ejemplo, formas hidratadas.

15 Se debe entender que la presente invencidén abarca todas estas formas solvatadas que
activan a los TLR7.

También sc debe entender que ciertos compuestos de la formula (I) pueden existir
en forma cristalina y exhibir polimorfismo. La presente invencion abarca todas estas
formas que activan a los TLR7. o

20 El término “halégeno™ o “halo™ se utili;al én la presente para denominar al flior,
cloro, bromo y yodo.

El término “alquiloC,.s” significa una cadena de carbono saturada de 1 a 6 atomos
de carbono de longitud, la cual puede ser una cadena lineal o ramificada. Sin embargo las
referencias a los grupos alquilo individuales como “propilo” son especificas inicamente

25 para la version de cadena lineal y las referencias a los grupos alquilo de cadena ramificada
individuales como “ferc-butilo” son especificas unicamente para la version de cadena
ramificada. Por ejemplo, “alquiloC;.s” incluye, aunque no taxativamente, metilo, etilo,
propilo, isopropilo, butilo, rerc-butilo, pentilo, terc-pentilo, hexilo e isohexilo. Los
términos “alquiloC,4” y “alquiloC;.;” deben interpretarse de igual modo.

30 El término “cicloalquiloC;.¢” significa un anillo de carbono monociclicode 3 a 6
miembros. Por ejemplo “cicloalquiloCs.¢” incluye ciclopropilo, ciclobutilo, ciclopentilo y

ciclohexilo.
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El término “alcoxiC.4” significa una cadena de carbono saturada de 1 a 6 4tomos
de carbono de longitud, la cual puede ser una cadena lineal o ramificada, unida a oxigeno.
Por ejemplo, “alcoxiC¢” incluye, auhqﬁe no taxativamente, metoxi, etoxi, propoxi,
butoxi, pentoxi y hexoxi.

E! término “alcoxtCi.galquiloC, ¢ significa una cadena de carbono saturada de | a
¢ atomos de carbono de longitud, la cual puede scr una cadena lineal o ramificada, unida
mediante oxigeno a otra cadena de carbono saturada de 1 a 6 dtomos de carbono de
longitud, la cual puede ser una cadena lineal o ramificada. Por ejemplo, “alcoxiC,.
salquiloCy¢” incluye, aunque no taxativamente, metoxietilo, metoxipropilo, etoxipropilo,
propoxietilo y butoxipropilo. El término “alcoxiC;.salquiloC;.47 se debe interpretar de
igual modo.

El término “hidroxialquiloC,¢” significa una cadena de carbono saturadade 1 a 6
atomos de carbono de longitud, la cual puede ser una cadena lineal o ramificada, donde
uno de fos atomos de hidrégeno ha sido remplazado por un grupo hidroxi. Por ejempio
“hidroxialquiloC;¢"” incluye, aunque no taxativamente, hidroximetilo, hidroxictilo, 2-
hidroxipropilo, 3-hidroxipropilo, 1-hidroxiisopropilo, 4-hidroxibutilo, hidroxipentilo,
hidroxihexilo e hidroxiisohexilo.

El término “hidroxialcoxiC,.¢” significa una cadena de carbono saturadade 1 a 6
atomos de carbono de longitud, la cual puede ser una cadena lineal o ramificada, unida a
oxigeno y donde uno de los dtomos de hidrogeno ha sido remplazado por un grupo hidroxi.
Por ejemplo “hidroxialcoxiC.” incluye; aunque no taxativamente, hidroximetoxi,
hidroxietoxi, 2-hidroxipropoxi , 3-hidroxipropoxi, 1-hidroxiisopropoxi, 4-hidroxibutoxi,
hidroxipentoxi e hidroxihexoxi. '

El término “hidroxialcoxiC, salquiloC;.¢” significa una cadena de carbono saturada
de 1 a 6 atomos de carbono de longitud, la cual puede ser una cadena lineal o ramificada,
unida mediante oxigeno a otra cadena de carbono saturada de 1 a 6 atomos de carbono de
longitud, la cual puede ser una cadena lineal o ramificada, y donde uno de los atomos de
hidrégeno de una, pero no ambas, de las cadenas de carbono ha sido remplazado por un
grupo hidroxi. Por ejemplo “hidroxialcoxiC,.salquiloC;4” incluye, aunque no
taxativamente, hidroximetoximetilo, hidroxietoximetilo, 2-hidroxipropoxietilo, 3-
hidroxipropoxietilo, 1-hidroxiisopropoxietilo, 4-hidroxibutoxipentilo, hidroxipentoxietilo e

hidroxihexoxietilo.
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El término “arilo” significa fenilo o naftilo.

A menos que se indique lo contrario, el término "anillo heterociclico” significa un
anillo monociclico parcialmente saturado o totalmente saturado de 4,5,6 6 7 miembros, que
comprende 1,2 0 3 heteroatomos seleccionados de nitrégeno, oxigeno o azufre unidos
mediante anillos de 4tomos de carbono o anillos de dtomos de nitrégeno. Los ejemplos de
anillos heterociclicos de 4, 5, 6 6 7 miembros incluyen, aunque no taxativamente,
azetidinilo, tetrahidrofuranilo, dihidropiranilo, tetrahidropiranilo, pirrolinilo, pirrolidinilo,
tiazolidinilo, morfolinilo, oxetanilo, piperidinilo, piperazinilo, dihidropiridinilo,
dihidropinmidinilo, azepanilo y diazepantlo. Esta definicién comprende ademads anillos
que contienen azufre donde el dtomo de azufre se ha oxidado en un grupo S(O) o S(Oy).

En otras realizaciones del primer aspecto de la presente invencién, cada una de las
siguientes definiciones de L' R RE R R RO, RCRT R, R, R R, R X, y q en los
parrafos (1) a (61) a continuacion, se pueden utilizar individualmente o en combinacion
con una o mas de las otras definiciones para limitar la definicién mas amplia de la formula
(). Por ejemplo, el entendido en la téenica entendera que los parrafos (24), (26), (34), (42)
y (58) se podrian combinar para proporcionar un compuesto de la formula (1), o una sal
farmacéuticamente aceptable de los mismos, donde R* representa alcoxiC,.g, L representa
—O-(CRgRW)q- y estd unido en la posicién para del anillo fenilo, en relacion al enlace ~X-,
grepresenta [,2063y R’ representa NR''R"? dohde R"y R' representan ambos metiio.
0, por ejemplo, el entendido en la técnica entendera que los parrafos (36), (51) y (61) se
podrian combinar para proporcionar un compuesto de férmula (1), o una sal
farmacéuticamente aceptable del mismos, donde L' representa -C(O)-O-(CRgRIO)q-, q
representa 0 y R’ representa metilo.

(1)  Xrepresenta -CHy-;

(2) X representa -NR.;

(3) X representa —-O-;

4) X representa -S(0),-;

(5) R! representa alquiloCy.g, alcoxiCz_ﬁ., alcoxiCy.salquiloC, .4, hidroxialquiloC,.s,
hidroxialcoxiC.g;

(6) R! representa alquiloC,_s o hidroxialquiloCy.;

(7 R! representa alquiloC,.g;

(8)  R'representa butilo;
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©)

(10)
(11)
(12)

(13)

(14)

(15)

(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
27)
(28)
(29)
(30)
(1)
(32)

R representa hidrogeno o alquiloC;

R? representa hidrogeno;

R? representa alquiloCy.g;

R? representa fenilo donde.dicho fenilo se sustituye opcionalmente por 1,2 6 3
sustituyentes seleccionados de R®;

R? representa fenilo donde dicho fenilo se sustituye opcionalmente por 1,2 6 3
sustituyentes seleccionados de haldgeno o fluoroalquiloC, 4;

R? representa fenilo donde dicho fenilo se sustituye opcionalmente por un tnico
sustituyente seleccionado de —CH,-C(0)-0-alquiloC,.;

R? representa fenilo donde dicho fenilo se sustituye opcionalmente por un inico
sustituyente selecctonado de —CH,-C{0)-0-CH3 0 —CH,-C(0)-O-CH,-CHj;
R? representa alquiloC,.g;

R representa metilo;

R’ representa alcoxiCg;

R? Tepresenia -S-alqui]oC;} -6

R? esta unido en la posicién orto del anillo fenilo, en relacion al enlace ~X-;

R* representa hidrogeno, flior, metilo o alcoxiC.;

R* representa hidrogeno o alcoxiC.g;

R* representa hidrégeno;

R representa alcoxiC.g;

R? representa metoxi; |

L' est4 unido en la posicién para del anillo fenilo, en relacién al enlace —X-;

L' esta unido en la posicion meta del anillo fenilo, en relacién al enlace —X-;
L' esta unido en la posicion orto del anillo fenilo, en relacion al enlace —X-;

L' representa ~(CR’R'%)y-, -CH=CH~(CR’R'%)-, 0 -C=C-(CR°R'%),-,

L' representa —O-(CR'R'%,- 0 <C(0)-O-(CR'R'),-;

L' representa -O-(CHy)q-NR®*-(CHy)y-;

L representa —O—(CRng)q- 0 —C(O)-O—(CRQR]D)q- donde q representa 1, 2, 3, 4
6 5y R’ representa -NR''R'? 0 un anillo monociclico de 4, 5, 6 6 7 miembros
heterociclico que comprende 1, 2 6 3 heterodtomos seleccionados
independientemente de O, N o S, donde dichos anillos fenilo y heterociclico se

sustituyen opcionalmente por 1, 2 6 3 sustituyentes seleccionados de R’;
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(33)

(34)
(35)
(36)
(37
(38)

(39)

(40)

(41)
(42)
(43)

(44)

L representa -0-(CR9R10)q- 0 —C(O)~O—(CR.9RIO)q- donde R’ y R0 representan
ambos hidrégeno, q representa 1,2, 3,4 6 5 y R’ representa -NR' 'RZ o un
anillo monociclico, heterociclico de 4, 5, 6 6 7 miembros que comprende 1, 2 6
3 heterodtomos seleccionados independientemente de O, N o S donde dichos
anillos fenilo y heterociclico se sustituyen opcionalmente por 1,2 6 3
sustituyentes scleccionados de R’;

L' represcnta -0-(CR9R10)Q-;

L' representa -O-(CRgRIO)q— donde R® y R representan ambos hidrégeno;

L! representa —C(0)-O-(CR’R'")q-;

L' representa un enlace directo;

R’ representa hidroxi, NR''R! 2, cicloalquiloCj., fenilo o un anillo
monociclico, o heterociclico de 4, 5, 6 6 7 miembros que comprende 1,2 6 3
heteroatomos seleccionados independientemente de O, N o S donde dichos
anillos fenilo y heterociclico se sustituyen opcionalmente por 1,26 3
sustituyentes seleccionados de R’; ; 1

R’ representa, -NR! 1R'z, cicloalquiloCs., un anillo fenilo o monociclico,
heterociclico de 4, 5, 6 6 7 miembros gue comprende 1, 2 6 3 heteroatomos
seleccionados independientemente de O, N o S donde dichos anillos fenilo y
heterociclico se sustituyen opcionalmente por 1, 2 6 3 sustituyentes
seleccionados de R”;

R® representa, -NR''R'2 ¢ un anillo monociclico, heterociclico de 4, 5,6 6 7
miembros que comprende 1, 2 ¢ 3 heteroatomos seleccionados
independientemente de O, N o S donde dicho anillo heterociclico se sustituye
opcionalmente por 1, 2 ¢ 3 sustituyentes seleccionados de R7;

R’ representa NR''R";

R’ representa NR'R'? donde R!' y R"? representan ambos metilo;

RS representa un anillo monociclicc;, o heterociclico de 4, 5, 6 6 7 miembros
que comprende 1, 2 6 3 heteroatomos seleccionados independientemente de O,
N o S donde dicho anillo heterociclico se sustiluye opcionalmente por 1,26 3
sustituyentes seleccionados de R;

R’ representa un anillo monociclico unido a nitrogeno, de 4,5,6 6 7 miembros

que comprenden opcionalmente, ademas del alomo de nitrégeno mediante el

<l
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cual el anillo heterociclico esta unido a L', 1 o 2 heteroitomos mas,
scleccionados independientemente de O, N o S donde dicho anillo heterociclico
se sustituye opcionalmente por 1, 2 6 3 sustituyentes seleccionados de R';

R® representa piperazinilo, piperidinilo o pirrolidinilo donde dicho anillo
piperazinilo, piperidinilo o pirrolidinilo se sustituye opcionalmente por 1,26 3
sustituyentes seleccionados de R’;

R’ representa piperazin-1-ilo, piperidin-1-ilo o pirrolidin-1-ilo donde dicho
anillo piperazin-1-ilo, piperidin-1-ilo o pirrolidin-1-ilo se sustituye
opcionalmente por 1, 2 6 3 sustituyentes seleccionados de R’;

R’ representa piperazinilo, piperidinilo o pirrolidinilo donde dicho anillo
piperazinilo, piperidinilo o pirrolidinilo se sustituye opcionalmente per un unico
sustituyente metilo;

R’ representa piperazin-1-ilo, piperidin-1-ilo o pirrolidin-1-ilo donde dicho
anillo piperazin-1-ilo, piperidin-1-ilo o pirrolidin-1-ilo se sustituye
opcionalmente por un Unico sustituyente metilb;

R’ representa un anillo piperazinilo, piperidinilo o pirrolidinilo no sustituido;
R’ representa fenilo;

R’ representa metilo;

R’ representa hidroxi;

R® representa hidrogeno o metilo;

R® representa hidrégeno;

R® representa metilo;

qrepresental,2,3,4,566;

qrepresenta 1, 2,3 6 4,

qrepresenta 1,2 6 3;

q representa 2 6 3;

q representa 3;

q representa 0.

Los nuevos compuestos particulares de la formula (I) incluyen, aunque no

taxativamente, los siguientes compuestos:

5-(4-metoxibencil)-6-metil-N*-pentilpirimidina-2,4-diamina;

[4-(2-amino-4-metil-6-pentilamino-pirimidin-5-ilmetil)]-fenol;
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5-(4-(2—(dimetilamino)etoxi)bencil)—6-metil-N4-penti] pirtmidina-2,4-diamina;
5-(4-(3-(dimetilamino)propoxi)bencil)-6-metil-N*-pentilpirimidina-2,4-diamina;
6-metil-N*-pentil-3-(4-(2-(piperidin-1-il)etoxi)bencil)pirimidina-2,4-diamina;
6-metil-N*-pentil-5-(4-(2-(pirrolidin-1-il)etoxi)bencil)pitimidina-2,4-diamina;
5-(4-(2-(bencil{metil)amino)ctoxi)bencil)-6-metil-N*-pentilpirimidina-2,4-diamina;
3-(4-((2-amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)fenoxi)propan-1-ol;
6-metil-N*-pentil-5-(4-(3-(pirrolidin-1-il)propoxi)bencil)pirimidina-2,4-diamina;
6-metil-5-(4-(3-(4-metilpiperazin-1 -il)propoxi)bencil)-N4-penti] pirimidina-2,4-diamina;
5-(4-(3-(dimetilamino)propoxi)-2-metoxibencil)-6-metil-N*-pentilpirimidina-2,4-diamina;

4-((2-amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)-3-metoxibenzoato de metito;

4-((2-amino-4-(1-hidroxipentan-2-ilamino)-6-metiipirimidin-5-il}ymetil }-3-metoxibenzoato

de (8)-metilo;
4-((2-amino-4-(1-hidroxiheptan-3-ilamino)-6-metilpirimidin-5-il)metil)-3-metoxibenzoato
de (S)-metilo;
4-((2-amino-4-(1-hidroxipentan-2-ilamino)-6-metilpirimidin-5-il)metil)-3-metoxibenzoato
de (8)-4-(dimetilamino)butilo; Benceno sulfonato;
3-((2-amino-4-metil-6-(pentilamino)pirimidin-5-i)metil)-4-metoxibenzoato de metilo;
3-((2-amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)-4-fluorobenzoato de metilo;
4-((2-amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)-3-fluorobenzoato de metilo;
5-(2-metoxibencil)-6-metil-N*-pentilpirimidina-2,4-diamina;
2-((2-amino-4-metil-6-(pentilamino)-pirimidin-5-il)metil)fenol,
5-(2-etoxibencil)-6-metil-N*-pentilpirimidina-2,4-diamina;
5-(2-(3-(dimetilamino)propoxi)bencil)-6-mctil-N4—pemilpirimidina-2,4—diamina;
5-(3-metoxibencil)-6-metil-N*-pentilpirimidina-2,4-diamina;
3-((2-amino-4-metil-6-(pentilamino)-pirimidin-5-ilymetil)fenol;
5-(3—(3—(dimctilamino)propoxi)bencil)-6-metj.l-N"-pentilpirimidina-2,4—diamina;
6-metil-N*-pentil-5-(3-(2-(piperidin-1 -il)etoxi)behcil)pirimidina-2,4—diamina;
5-(3-(2-(dimctilamino)eloxi)bcncil)—G—metil-N4-penti1pirimidina-2,4-diamina;
6-metil-N*-pentil-5-(3-(2-(pirrolidin-1-il)etoxi)bencil jpirimidina-2,4-diamina;
5-(3-(3-(dimetilamino)metil)bencil)-6-metil-N*-pentilpirimidina-2,4-diamina;
5-(4-(3-(dimetilamino)prop-1-inil)bencil)-6-metil-N*-pentilpirimidina-2,4-diamina;

5-(4-(3 -(dimeti]amino)propil)benci1)-6-metil-N4-pentilpirimidina—Q,4—diamina;

<
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5-(3-(3-(dimetilamino)propil)bencil)-6-metil-N"-pentil pirimidina-2,4-diamina;
5-(4-(3-(dimetilamino)propoxi)-2-metilbencil)-6-metil-N*-pentilpirimidina-2,4-diamina;
2-(3-(1-(2-amino-5-(4-(3-(dimetilamino)propoxi)bencil)-6-metilpirimidin-4-ilamino)-3-
hidroxipropil)fenii)acetato de (R)}-metilo;
2-(3-(1-(2-amino-5-(4-(3-(dimetilamino)propoxi)-2-metoxibencil}-6-metilpirimidin-4-
ilamino)-3-hidroxipropil)fenil)acetat de {R)-metilo;

y sales farmacéuticamente aceptables de este.

En una realizacién, se proporciona 4-((2-amino-4-(1-hidroxipentan-2-ilamino)-6-
metilpirimidin-5-il)metil)-3-metoxibenzoato de (S)-4-(dimetilamino)butilo.

En una realizacion adicional, se proporcionan compuestos de Formula (I)
seleccionados de:

3-(4-((2-amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)-3-
metoxifenoxi)propan-1-ol;

5-(2-metoxi-4-(3-morpholinopropoxi)benzil)-6-metil-N*-pentilpirimidina-2,4-
diamina;

5-(2-metoxi-4-(3-(4-metilpiperazin-1-il)propoxi)benzil)-6-metil-N*-
pentilpirimidina-2,4-diamina;

5-(4-(4-(dimetilamino)butil)-2-metoxibenzil)-6-metil-N*-pentilpirimidina-2,4-
diamina; y

(S)-2-(2-amino-5-(4-(hidroxirhetil)-Z-metoxibenzil)-6—meti1pirimidin—4-
ilamino)pentan-1-ol;

y sales farmacéuticamente aceptables de estos,

En una realizacién de la invencion, se proporciona cualquier Ejemplo descrito en la
presente, o una sal farmacéuticamente aceptable de este.

Una sal apropiada farmacéuticamente aceptable de un compuesto de formula (1) es,
por ejemplo una sal de adicion de 4cido de un compuesto de la formula (1), por gjempio,
una sal de adicion de acido con un acido organico o inorganico, por ejemplo, acido
clorhidrico, bromhidrico, sulfurico, trifluoroacético, citrico o maleico.

Los compuestos de la invencion se pueden administrar en la forma de un
prefarmaco, que es un compuesto que se desintegra en el cuerpo humano o animal para
liberar un compuesto de la invencion. Un profarmaco se puede utilizar para alterar las

propiedades fisicas y/o las propiedades farmacocinéticas de un compuesto de la invencion.
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Un profarmaco se puede formar cuando el compuesto de la invencion contiene un grupo
apropiado o sustituyente al cual se le puede unir un grupo modificador de propiedades.
Los ejemplos de profdrmacos incluyen derivados de amida escindibles in vivo, que se
pueden formar en un grupo amino en un compuesto de la férmula (7).

Por consiguiente, la presente invencidén incluye aquellos compuestos de la formula
1, segun se definieron anteriormente, que se vuelven disponibles mediante sintcsis organica
¥y que se¢ vuelven disponibles dentro del cuerpo humano o animal mediante la escision de
un profarmaco de estos. Por consiguiente, la presente invencion incluye aquellos
compuestos de la formula (1) que se producen mediante medios de sintesis organica y
también aquellos compuestos que se producen en el cuerpo humano o animal mediante el
metabolismo de un compuesto precursor, es decir, un compuesto de la formula (I) puede
ser un compuesto productdo sintéticamente o un compuesto producido metabdlicamente.

Un profiarmaco apropiado, farmacéuticamente aceptabie de un compuesto de la
formula (I) es aquel en el que el juicio médico razonable considera que es apropiado para
ser administrado al cuerpo humano o animal sir% actividades farmacoldgicas no deseadas ni
toxicidad indebida. -

Se han descrito varias formas de profarmaco, por ejemplo, en los siguientes
documentos:-
a) Methods in Enzymology, Vol. 42, p. 309-396, editado por K. Widder, e al.
Academic Press, 1985);
b) Design of Pro-drugs, editado por H. Bundgaard, (Elsevier, 1985);

c) A Textbook of Drug Design and Development, editade por Krogsgaard-Larsen y H.
Bundgaard, Capitulo 5 “Design and Application of Prodrugs”, por H. Bundgaard p. 113-
191 (1991); N

d) H. Bundgaard, Advanced Drug Delivery I}eviews, 8, 1-38 (1992);

e) H. Bundgaard, ¢t al., Journal of Phafmacéutical Sciences, 77, 285 (1988);

f) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984),

g) T. Higuchi y V. Stelia, “Pro-Drugs as Novel Delivery Systems”, A.C.S.

Sympostum Series, Volumen 14; y
h) E. Roche (editor), “Bioreversible Carriers in Drug Design”, Pergamon Press, 1987.
Un profarmaco apropiado, farmacéuticamente aceptable de un compuesto de la

formula (1) que posee un grupo amino es, por ejemplo, un derivado amida del mismo,
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escindible /s vivo. Las amidas apropiadas, farmacéuticamente aceptables de un grupo
amino incluyen, por ejemplo, una amida formada por grupos alcanoiloC;.;p como un
acetilo, benzoilo, fenilacetilo y grupos benzoilo y fenilacetilo sustituidos. Los ejemplos de
sustituyentes de anillo en los grupos fenilacetilo y benzoilos incluyen aminometil,
N-alquilaminometilo, N,N-dialquilaminometilo, morfolinometilo, piperazin-1-ilmetilo y 4-
(alquilC).¢)piperazin-1-ilmetilo.

Los efectos in vivo de un compuesio de la férmula (1) los puede ejercer en parte uno .

o mas metabolitos que se forman dentro del cuerpo humano o animal después de la
administracion de un compuesto de la férmula (I). Como se establecié anteriormente, los
efectos in vivo de un compuesto de la formula (1) también se pueden ejercer mediante el
metabolismo de un compuesto precursor (un profarmaco).

Preparacion de los compuestos de formula (1)

Ciertos procesos para la sintesis de compuestos de la féormula (I) se proporcionan
como ofra caracteristica de la invencidén. Por lo tanto, de conformidad con otro aspecto de
la invencidn, se proporciona un proceso para la preparacion de un compuesto de la férmula
(1) 0 una sal farmacéuticamente aceptable del mismo, que comprende un proceso (a), (b),
(c) o (d) donde, a menos que se defina lo contrario, las variables son segin se las definié

anteriormente para los compuestos de la formula (1):

(a) cuando R’ representa alquiloC,.s y L' representa -O-(C]Rng)q-, la reaccion de un

compuesto de la formula (IX) con un grupo halo-(CRng)q-R5;

R'" 'NH .
R

X o
\| X \H\éOH (IX)
/I\ < 3 -
H.N N R

(b) cuando L' representa —C(O)—O-(CRng)q- y R’ representa NR' 'R, reaccion de un
acido de la formula (XVI) con un alcohol de formuta OH-(CR’R'®)-NR''R'? en presencia
de cloruro de oxalilo o cloruro de tionilo, un agente de acoplamiento apropiado y

opcionalmente una base apropiada;
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(c) cuando L' representa {CR’R'%)-(y m representa 2, 3, 4, 5 6 6), -CH=CH-(CR’R'"),-
0 -CEC-(CRng)q-, reaccion de un compuesto de formula (XVII) con un compuesto de
formula (XVIII) en presencia de un yoduro de cobre, un catalizador apropiado y una base

apropiada;

N |
; % ! (XVID R (XVIID
R /I\I)\E R ™~ ( C?RgRlo)q

(d) cuando R’ representa alcoxiC. 0 -S-alquiloC, ., reaccion de un compuesto de la

férmula (XXXIII) con el alcoho! apropiado o alquiltiol en presencia de una base apropiada;

XI NNy R
N \T/I\R:"
H (XXXII)

X
R-}

y los siguientes de ser necesarios:

(i) convertir un compuesto de la Férmula (I) en otro compuesto de la Férmula (I);
(if) retirar todo grupo proteclor;

(111) separar una mezcla racémica en enantidmcros separados;

(iv) preparar una sal farmacéuticamente aceptable del mismo; y/o
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(v) preparar una forma cristalina de este.

Los compuestos de la férmula (la) en los cuales X representa CH,, R? representa
alquiloC, 4, L representa -O-(CRQRIO)q-, Et representa un grupo etilo, R’ es otro que no
sea alcoxiC . y todas las demas variables son como se definié anteriormente para los

s compuestos de la férmula (I), se pueden preparar segun se describe en el siguiente

esquema de reaccion 1.

i 0
?? Oz
0 OFEt
H =
| ylome
o} !
v
15 f
b \’T R!
;/li\__;fé*\l\. R
—— —-. H
(i) d ==
l ONe
(VI R
20
NH ~H,
t\’J‘*\ 2
i I
o’ T
. — §oe
D AY1Y i

| F-ogcr®'Y R
25 -

Esquema 1
Etapa (1) — Se puede preparar un compuesto de formula (1V) mediante la reaccion
de un compuesto de la férmula (I1T) con un compuesto de la férmula (11). La reaccion se
50 puede realizar en presencia de acido acético y piperidina en un solvente apropiado, como

tolueno, y en una temperatura apropiada, por ejemplo de 50°C a 150°C.
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Etapa (ii) - Se pueden preparar compuestos de la férmula (V) mediante la reduccién
de un compuesto de la formula (IV). La reaccion se puede realizar con un catalizador como
Pd/C o bajo una atmésfera de H, (1-20 bar) en un solvente apropiado, como EtOH, y una
temperatura apropiada, por ejemplo de 20°C a 100°C.

Etapa (iii)- Se pueden preparar los compuestos de la formula (V1) haciendo
reaccionar un compuesto de la formula (V) con guanidina o carbonato de guanidina en un
solvente apropiado, como MeOH o EtOH, y una temperatura apropiada, por ejemplo de
50°C a 150°C.

Etapa (iv)- Se pueden preparar compuestos de la férmula (VII) haciendo reaccionar
un compuesto de la formula (V) con oxicloruro de fosforo, a una temperatura apropiada,
por ejemplo de 50°C a 110°C. .

Etapa (v)- Se pueden preparar compue.stos de la férmula (VIII) haciendo reaccionar
un compuesto de ia férmula (VII) con un exceso de amina de la formula NH,CH R'R?en
un solvente apropiado, como butanol o 1,4-dioxano, en una temperatura apropiada, por
ejemplo de 50°C a 150°C. Alternativamente, la reaccién se puede realizar en un
microondas a una temperatura apropiada, por ejemplo de 50°C a 200°C.

Etapa (vi)- Se pueden preparar los compuestos de la formula (IX) haciendo
reaccionar un compuesto de la formula (VII) con una solucién de BBr; en un solvente
apropiado, como DCM, y en una temperatura apropiada, por ¢jempio de 0°C a 15°C.

Etapa (vii) — los compuestos de la férmula (IX) se pueden hacer reaccionar con un
grupo halo R’o hal()-(CRgR'O)q-R5 en presencia de una base apropiada, por ejemplo
Cs,C0O3, en un solvente apropiado, por ejemplo'NMP o DMF, opcionalmente en presencia
de Nal y a una temperatura apropiada, por e¢jemplo, de 50°C a [50°C, para proporcionar un
compuesto de la formula (la).

En forma alternativa, los compucstos de la férmula (VIIT) se pueden preparar
haciendo reaccionar un compuesto de la formula (X), en el cual R" representa un grupo
arilo, con exceso de amina de la férmuta NH,CHR'R?, La reaccién se puede realizar en un
solvente apropiado, como butanol o 1,4-dioxano, y a una temperatura apropiada, por
ciemplo de 50°C a 150°C. Alternativamente, la reaccidn s¢ puede realizar en un

microondas a una temperatura apropiada, por ejemplo, de 50°C a 200°C.
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X)

Se puede preparar un compuesto de la formula (X) haciendo reaccionar un .
compuesto de la formula (VI) con un sulfonilcloruro de arilo de formula R'’S0O,ClL. La
reaccion se puede realizar en un solvente apropiado, como DCM, en presencia de una base
apropiada, como trietilamina o una DIPEA, y con la adicién de un catalizador, como
DMAP, a una temperatura apropiada, por ejemplo de 0°C a 50°C.
En forma alternativa, se pueden preparar compuestos de la formula (V) como se
muestra en el Esquema 2, haciendo reaccionar un compuesto de Ja férmula (I11) con una
base, como NaH, en un solvente apropiado, como THF o DMF, a una temperatura
apropiada, por ejemplo de 0°C a ta (20°C), seguido de la adicion de un compuesto de la
férmula (XI) donde LG representa un grupo saliente, por ejemplo, bromo o cloro. Después

preferentemente se calienta la reaccion, por ejemplo de 50°C a 100°C, opcionalmente en

presencia de un aditivo como KI. .
L P
R:, OE: R}_,VUT \OE‘
() : m,ﬁi\i o
—=JLia
\f%p )

G
L |
\[/ﬁ\\j-of\'le (9 )

ANy
Esquema 2
En forma alternativa, se pueden preparar compuestos de la férmula (V) mediante
una reaccion Heck entre un compuesto de la formula (X11) y un compuesto de la férmula
(X1II), segin se muestra en el Esquerna 3 donde Hal representa bromo o yodo. La reaccion
se puede realizar utilizando un catalizador de paladio, como Pd(OAc); o cloruro del,i'-
bis(di-terc-butilfosfino)ferrocenopaladio(Il) (Pd-118), una base como NalHCOj; o

diciclohexilmetilamina y cloruro o bromuro de tetrabutilamonio. La reaccion se realiza en
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un solvente adecuado, como THF 0 DMA, y a una temperatura apropiada, por ejemplo de

50°C a 150°C.

Esquema 3

En forma alternativa los compuestos de férmula (1) donde X representa CHy, y L'
representa -C(O)-0- y R? representa mmctilo, se puede preparar segin el Esquema 2, a
partir de compuestos de la formula (XIV) donde LG representa bromo y que se encuentran
disponibles comercialmente o se preparan mediante Ja brominacidn del precursor
apropiado, utilizando N-bromosucccinimida en presencia de luz y un iniciador radical
como di-benzoilo perdxido o 2,2 -azobisisobutironitrilo en un solvente apropiado, como

DCM, CHCI; o CCls.

LG

T /"":‘._‘-:‘

&

}..-
EC0Me
{XTV)

Los compuestos de la formula (Ib) donde L' representa —C(O)—O-(CRng)q- yR®
representa NRY'R'" se pueden preparar segin el Esquema 4 a partir de compuestos de tipo
(XV) mediante hidrolisis del éster en presencia de una base, como LiOH acuoso que
contienc un alcohol como EtOH, y a una températu.ra apropiada, por ejemplo, de 20°C a
50°C, seguido de la activacion del 4cido de la formula (XVI), por ejemplo, con COCl; o
SOCI; o con un agente de acoplamiento como hexafluorofosfato de O-(7-azabenzotriasol-

1-i1)-N,N,N",N"- tetrametiluronio o hexafluorofosfato de benzotriazol-1-

&
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iloxitripirrolidinofostonio, y haciéndolo reaccionar con un grupo alcohol apropiado que
contiene NR''R*? en un solvente organico como NMP, DMF, MeCN o THF y
generalmente en presencia de una base apropiada, por ejemplo trietilamina o DIPEA, vy a

una temperatura apropiada, por ejemplo de 0°C a 50°C.

i, NH TH’
ka?«' 2! Xy g ™y R
A ¢ X
' s P Y 1, e N 21 \V_./ e g
R. \ R R I T!:i F - =:I N
X i T b . i AN : .
- F - ‘ \\ _‘-‘\‘\.\*':‘
5 0 -0 2 0
A NN N ) M ez i, 1
&9 o Me D t:’,-"I H ) K |ic R i)q
P'll/"\.""'ll
Esquema 4

Los compuestos de Ia formula (Ic), (Id) o (Ie) donde L' representa —(CRng)m- (y
m representa 2, 3, 4, 5 6 6), -CH=CH-(CR’R'%)- 0 -C=C-(CR’R'"),- s¢ pueden preparar
segun el Esquema 5 a partir de compuestos de la formula (XVII) haciéndolos reaccionar
con alquinos de la formula (XVII1) en presencia de Cul, seguido de la adicion de
compuestos de la formula (XVII} y un catalizador Pd(0), como Pd(PPhs),, en un solvente
apropiado, como THY, en presencia de una base apropiada, como trietilamina o DIPEA, y
a una temperatura apropiada, por ejemplo de 50°C a 100°C durante 6-24 horas, para
obtener los compuestos de Ia férmula (Ic). La reduccién de los compuestos de la formula
(Ic) con un catalizador, como Pd/C, én un solvente apropiado, como EtOH, bajo una
presion de Ha, como 1-3 bar, proporciona compuestos de formula (1d). Més reduccion bajo

las mismas condiciones proporciona los compuestos de la férmula (Ie).
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15 Esquema 5

Los compuestos de la formula (1) donde L' representa un enlace directo y R’
representa un anillo monociclico, heterociclico de 4, 5, 6 6 7 miembros se pueden preparar
segun el Esquema 3 a partir de compuestos de formula (XI1X) y compuestos de férmula
(XX} y siguiendo las etapas del esquema de reaccion 1 a partir de compuestos de férmula

20 (V). Lareaccion se puede realizar utilizando un catalizador de paladio, como acetato de
paladio o Pd-118, una base como NaHCO; o diciclohexilmetilamina, y cloruro o bromuro
de tetrabutilamonio. La reaccion se realiza en un solvente adecuado, como THF o DMA, y
a una temperatura apropiada, por ejemplo de 50°C a 150°C.

H O Hai

25 :
R OMe MRREIEY
=

(XTD (33X

Un compuesto de formula (1) en el cual X representa un dtomo de azufre se puede
30 preparar haciendo reaccionar un compuesto de formula (XXI) con un compuesto de

formula (XXII) y después, siguiendo las etapas del esquema de reaccion 1 de la formula
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(V1). La reaccion se puede realizar en un sotvente apropiado, como etilenglicol, y una base

como K>COs, vy a una temperatura apropiada, por ejemplo de 80°C a 200°C.

Br
(X3) (XX .

Un compuesto de formula (I) en el cual X representa un dtomo de oxigeno se puede

preparar haciendo reaccionar un compuesto de formula (XXIII), donde LG representa un
grupo saliente apropiado, por ejemplo bromo, con un compuesto de formula (XXIV) y
después, siguiendo las etapas del esquema de reaccion 1 de la formula (V). La reaccion se
puede realizar en un solvente apropiado, como THF, y en presencia de una base, como

K,COs, y a una temperatura apropiada, por ejemplo de 20°C a 100°C.

4

R
HO
RSM O N j .
LR
LG
(OUI XXV

Un compuesto de formula (I} en el cual X representa un grupo NH se puede
preparar haciendo reaccionar un compuesto de formula (XXV) con un compuesto de
formula (XX V1) y después, siguiendo las etapas del esquema de reaccion 1 de la formula
(V). El grupo protector de bencilo se puede retirar mediante hidrogenacion catalitica en
una etapa conveniente en el camino. La reaccion se puede realizar en un solvente
apropiado, como tolueno, y con un catalizador apropiado, como acetato de rodio, y a una

temperatura apropiada, por ejemplo de 50°C a 150°C.

VD
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Un compuesto de formula (1) en el cual X representa un grupo N]Rg, donde R? es
alquiloC.4 se puede preparar haciendo reaccionar un compuesto de férmula (XXV) con un
compuesto de formula (XX VII) y siguiendo las etapas del esquema de reaccion 1 de la

formula (V).

(XXV) (XXVID
10 Un compuesto de la formula (I) en el cual R’ representa un grupo alcoxiCi.¢ 0

—S-alquiloC, .4 se puede preparar de conformidad con el Esquema 6.

20 NS N R N

(OIXD) 0y

25 Esquema 6
Etapa (i)- Los compuestos de ta formula (XXIX) se pueden preparar haciendo
reaccionar un compuesto de la formula (XXVIID con guanidina o carbonato de guanidina
en un solvente apropiado, como MeOH o EtOH, y a una temperatura apropiada, por
ejemplo de 50°C - 150°C.
30 Etlapa (i1)- Se pueden preparar compuestos de la férmula (XXX) haciendo
reaccionar un compuesto de la formula (XXIX) con POCl3, a una temperatura apropiada,

por ¢jemplo de 50°C a 110°C.
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Etapa (iii)- Se pueden preparar compuestos de la formula (XXXI) haciendo
reaccionar un compuesto de la formula (XXX) con un exceso de amina de la formula
NH,CHR'R? en un solvente apropiado, como butanol o 1,4-dioxano, y a una temperatura
apropiada, por ejemplo de 50°C a 150°C. Alternativamente, la reaccion se puede realizar
en un microondas a una temperatura apropiada, por ejemplo de 0°C a 200°C.,

Etapa (iv) — Se puede preparar un compuesto de férmula (I) haciendo reaccionar un
compuesto de la formula (XXX} con el alcohol o alquiltiol apropiado, en presencia de una
base apropiada, como NaH.

Ensavos biologicos

Se evalud la capacidad de los compuestos para activar al TLR7 in vitro, utilizando
el ensayo de TLR7 humano que se describe a continuacion.

Ensayo de TLR7 humano

Se expreso de forma estable el TLR7 humano recombinante en una linea celular
HEK293 que ya expresaba establemente el plasmido indicador pNiFty—SEAP; la
integracion del gen indicador se mantuvo mediante seleccion con el antibidtico zeocina.

La secuencia variante mas comun de TLR7 humano (representada por la secuencia de
EMBIL AF240467) se clond en el vector de expresion de célula de mamifero pUNO y se
transfecté a esta linea celular indicadora. Se seleccionaron los transfectantes con
expresion estable utilizando el antibiético blasticidina. En esta linea celular indicadora, la
expresion de la fosfatasa alcalina secretada (SEAP) es controlada por un promotor
compuesto de NFkB/ELAM-1 que comprende cinco sitios NFkB combinados con el
promotor ELAM-1 proximal. La sefial TLR conduce a la translocacion de NFkB y 1a
activacion del promotor resulta en la expresion del gen SEAP. Se evalud la activacion
especifica del TLR7 mediante la determinacidn del nivel de SEAP producido después de la
incubacion de las células, durante toda la noche, a 37°C, con el compuesto estandar, en
presencia de 0,1% (v/v) de dimetilsulfoxido (DMSQO). La induccién dependiente de Ja
concentracion de la produccion de SEAP por los compuestos se expresé como la
concentracion de compuesto que produjo la mitad del nivel méximo de induccién de SEAP
para ese compuesto (ECsp). La actividad de TLR7 para los compuestos de la presente
invencidén se evalud utilizando el ensayo de TLR7 humano y los resultados se muestran en
la Tabla 1 a continuacién, donde el grado de activacion de TLR7-para cada compuesto se

expresa como un valor pECsj.
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Tabla 1
Nitmero de
ejemplo PECS0

] 5,7
2 5,9
3 7,2
4 7,2
5 6,9
6 7

7 6,2
3 6,3
9 7,2
10 7,1
11 8,6
12 7,2
13 7
14 8
15 0,9
16 7,3
17 3,5
18 5,7
19 /.2
20 6,9
21 6,5
22 5,9
23 5,6
24 5,3
25 6,1
26 6,2
27 6,4
28 5,9

25
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9 6,5
30 7
31 7
32 6,6
33 6,6
34 5,7
35 6,5
36 7.3
37 8.1
38 8,2
39 8.4
40 7.7

De conformidad con otro aspecto de la invencion también se proporciona una
composicion farmacéutica que incluye un compuesto de la férmula (I}, o una sal
farmacéuticamente aceptable del mismo, como se los definié anteriormente, asociados con
un vehiculo, diluyente o excipiente farmacéuticamente aceptable. Las composiciones
farmacéuticas pueden usarse en ¢l tratamicnto del cancer. L.a composicién puede ser en una
forma apropiada para la administracién oral, por ejemplo como tableta o capsula; para
inyeccion parenteral (inclusive intravenosa, subcuténea, intramuscular, intravascular o
infusion), como solucion estéril, suspensidn o emulsion; para administracién toépica como
ungiiento o crema; o para administracién rectal como supositorio.

El compuesto de formula (1), o una sal farmacéuticamente aceptable del mismo,
también se podrian administrar como un aerosol para inhalacion. El aerosol (por ejemplo,
atomizador, aerosol, preparacion de polvo seco, etc.) se podria formular opcionalmente
como una solucién acuosa o suspension, o como un aerosol suministrado desde un envase
presurizado como un inhalador de dosis con medidor, presurizado, utilizando, por ejemplo,
un propelente licuado. También se puede utilizar una preparacién de polvo seco. Un
aerosol apropiado para la inhalacién puede ser ya sea una suspensién o solucion, y
generalmente contendria el compuesto de formula (I), o una sal farmacéuticamente
aceptable del mismo, y cualquier otro propelente adecuado como fluorocarbono o

clorofluocrocarbono que contenga hidrdégeno, o una mezcla de estos. Especificamente,
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puede contener hidrofluoroalcano, particularmente 1, 1, 1, 2- tetrafluoroctano,
heptafluorealcano (HFA) como 1, 1, 1, 2, 3, 3, 3-heptafluoro-n-propano, o0 una mezcla de
cstos. Un aerosol puede contener opcionalmente un excipiente de preparacion adicional,
conocido por los entendidos en la técnica, como un surfactante (por ejemplo, acido oleico o
lecitina) y cosolvente (por ejemplo; etanol ), etc. Especificamente, se podria suministrar
una preparacion en acrosol utilizando el inhalador conocidoe como “Turbuhaler ™.

Para la admtnistracion oral, el compuesto de la invencion se puede mezclar con un
vehiculo o un adyuvante, por ejemplo, lactosa, sacarosa, sorbitol, manitol; un almiddn, por
ejemplo, aimidéon de papa, almidén de maiz o amilopectina, un derivado de celulosa, un
aglutinante, por ejemplo, gelatina o polivinilpirrolidona; y/o un lubricante, por ejemplo,
estearato de magnesio, estearato de calcio, glicoles de polietileno, un cera, parafina, y
similares, y luego comprimirlo en pastillas. Si s¢ requieren pastillas recubiertas, se pueden
recubrir los centros, preparados como se dcsc;ibif) antes, con una solucion concentrada de
azicar que puede contencr, por ¢jemplo, goma arabica, gelatina, talco y didxido de titanio.
Alternativamente, se puede recubrir Ja tableta con un polimero apropiado disuelto en un
solvente orgdnico que se vuelve volatil facilmente.

Para la preparacion de capsulas de gelatina blanda, se puede mezclar el compuesto
de la invencidn, por ¢jemplo, con un aceite vegetal o un glicol de polietileno. Las capsulas
de gelatina dura pueden contener granulos del compuesto utilizando ya sea los excipientes
para pastillas mencionados anteriormente. También se pueden llenar cipsulas de gelatina
dura con formulaciones del compuesto liquidas o semisdlidas.

Las preparaciones liquidas para aplicacién oral pueden ser en forma de jarabes o
suspensiones, por ejemplo, soluciones que contengan el compuesto de la invencion,
haciendo un equilibrio entre azicar y una mezela de etanol, agua, glicerol y propilenglicol.
Opcionalmente dichas preparaciones liquidas pueden contener agentes colorantes, agentes
saborizantes, sacarina y/o carboximetileelulosa como un agente espesante u otros
excipientes conocidos para aquellos entendidos en el area.

El compuesto de la formula (I) normalmente se administrara a un animal de sangre
caliente en una unidad de dosis en ¢l rango de 5 a 5000 mg/m* del 4rea corporal del
animal, es decir, aproximadamente 0,1 a 100 mg/kg y esto normalmente proporciona una
dosis terapéuticamente efectiva. Una forma de unidad de dosis como un comprinudo o

capsula generalmente contendra, por ejemplo 1-250 mg de ingrediente activo.



103757-1

20

25

30

28

Preferiblemente se utiliza una dosis diaria en el rango de 1-50mg/kg. Sin embargo, la dosis
diaria necesariamente variara en funcion del huésped que se esta tratando, la via particular
de administracion, y la gravedad de la enfermedad que se estd tratando. Por consiguiente,
el médico que trate cualquier paciente particular podré determinar la dosificacion dptima.
Para mas informacién sobre las vias de administracion y el régimen de
dosificacion, véase el Capitulo 25.3 del Volumen 5 de Comprehensive Medicinal
Chemistry (Corwin Hansch; Chairman of Editorial Board), Pergamon Press 1990. .

En el contexto de la presenie memoria descriptiva, el término "terapia" también

incluye "profilaxis" a menos que se especifique lo contrario. Los términos “terapéutico" y
"terapéuticamente” se interpretaran de conformidad a esto.

Segun se utiliza en la presente, el término "tratamiento" tiene el significado que se
le atribuye normalmente de tratar una enfermedad a los efectos de aliviar por completo o
parcialmente uno, alguno todos sus sintomas, o de corregir o compensar la patologia
subyacente.

Segun se utiliza en la presente, el término “profilaxis” tiene el significado que se le
atribuye normalmente e incluye profilaxis primaria para impedir el desarrollo de la

enfermedad y profilaxis secundaria, en la cual la enfermedad ya se ha desarrollado y el

paciente es protegido temporal o permanentemente de la exacerbacion o empeoramiento de .
la enfermedad, o del desarrollo de nuevos sintomas asociados a la enfermedad.

Los compuestos definidos en la presente invencion son activadores efectivos de
TLR7 in vitro. Por consiguiente, se espera que los compuestos de la presente invencion
sean agentes potencialmente ttiles en el tratamiento de enfermedades o afecciones médicas
provocadas solo o en parte por el TLR7. Por ejemplo, las siguientes enfermedades y
afecciones enumeradas en los parrafos | a 8 a continuacién, pueden tratarse con
compuestos de la presente invencion.
1. tracto respiratorio: enfermedades obstructivas de las vias respiratorias que incluyen:
asma, incluido el bronquial, alérgico, intrinseco, extrinseco, inducido por ejercicio,
inducido por farmacos (incluido el inducido por la aspirina y medicamentos
antiinflamatorios no esteroides NSAID), e inducido por inhalacién de polvo, tanto
intermitente como persistente de todas las intensidades, y otras causas de hiperreactividad
de las vias respiratorias; enfermedad pulmonar obstructiva cronica (COPD); bronquitis,

incluida la bronquitis infecciosa y eosinofilica; enfisema, bronquiectasia, fibrosis cistica;
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sarcoidosis; pulmodn del granjero y otras enfermedades relacionadas; pneumonitis por
hipersensibilidad, fibrosis pulmonar, incluida la alveolitis fibrosa criptogénica, pneumonia
intersticial idiopatica, terapia anti-ncoplasica complicada por fibrosis e infeccidn cronica,
inclusive tuberculosis y aspergilosis y otras infecciones micéticas; complicaciones de los
trasplantes de pulmaén, trastornos tromboticos y vasculiticos, e hipertension pulmonar;
actividad antitusigena inclusive el tratamiento de tos cronica asociada a afecciones
inflamatorias y secrctorias de las vias respiratorias, y tos iatrogénica; rinitis aguda y
crénica incluida la rinitis medicamentosa y rinitis vasomotora; rinitis alérgica estacional y
perenne inclusive rinitis nerviosa (fiebre del heno); poliposis nasal, infeccion viral aguda
incluida resfriado comun, e infeccion debida a virus sincitial respiratorio, influenza,
coronavirus {incluido SRAS) y adenovirus;

2. piel: psoriasis, dermatitis atdpica, dermatitis por contacto u otras dermatitis
eczematosas, reacciones de hipersensibilidad retardada; fito-y fotodermatitis; dermatitis
scborreica, dermatitis herpetiforme, lichen planus, liquen escleroso y atrofico, hipoderma
gangrenoso, sarcoidosis cutanea, lupus critematoso discoide, pénfigo, penfigoide,
epidermolisis bullosa, urticaria, angioedema, vasculitis, eritema toxico, eosinofilias
cutaneas, alopecia areata, patron masculino de calvicie, sindrome de Sweet, sindrome de
Weber-Christian, eritema multiforme; celulitis, _ténto infecciosa como no infecciosa;
paniculitis, linfomas cutaneos, cancer de piel no-melanoma y otras lesiones displasicas;
trastornos inducidos por farmacos inclusive erupciones fijas medicamentosas;

3. ojos: blefaritis, conjuntivitis, inclusive conjuntivitis alérgica vernal y perenne; iritis,
uveitis anterior y posterior; coroiditis; trastornos autoinmunes, degenerativos o
inflamatorios que afectan la retina; oftalmitis inclusive oftalmitis simpatica; sarcoidosis;
infecciones inclusive virales, micoticas y bacteriales;

4, genitourinaria: nefritis inclusive intersticial y glomerulonefritis; sindrome
nefrético; cistitis inclusive cistitis aguda y cronica (intersticial) y tlcera de Hunner,
uretritis aguda y cronica, prosiatitis, epididimitos, ooforitis y salpingitis; vulvovaginitis;
enfermedad e Peyronie; disfuncion erécetil (tanto_‘mascu]ina como femenina);

5. rechazo al alotransplante: agudo y créﬁicb luego de, por ejemplo, transplante de
rifion, corazon, higado, pulmon, médula dsea, piel o cornea o luego de transfusiones de

sangre; o enfermedad de injerto contra huésped crénica;
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6. otros trastornos alérgicos y autoinmunes inclusive artritis reumatoide, sindrome de
intestino irritable, lupus eritematoso sistémico, esclerosis multiple, tiroiditis de Hashimoto,
enfermedad de Graves, enfermedad de Addison, diabetes mellitus, purpura
trombocitopénica idiopatica, fasciitis eosinofilica, sindrome de hiper IgE, sindrome
antifosfolipido y sindrome de Sazary;

7. oncologia: tratamiento de cénceres comunes inclusive tumores de prostata, mama,
pulmoén, ovario, pancreas, intestino y colon, estomago, piel y cerebro y malignidades que
afectan la médula espinal (inclusive las leucemias) y sistemas linfoproliferativos, como
linforna de Hodgkin y no de Hodgkin; inclusive la prevencién y tratamiento de
enfermedades metastaticas y recurrencia tumoral, y sindromes parancoplasicos; vy,

8. enfermedades infecciosas: enfermedades virales como verrugas genitales, verrugas
comunes, verrugas plantares, hepatitis B, hepatitis C, virus del herpes simple, molluscum
conlagiosum, viruela, sindrome de inmunodeficiencia humano (VIH), virus del papiloma
humano (VPH), citomegalovirus (CMV), virus varicela zoster (VVZ), rinovirus,
adenovirus, coronavirus, gripe, virus paragripal; enfermedades bacterianas como
tuberculosis y mycobacterium avium, lepra; otras enfermedades infecciosas, como
enfermedades fungosas, clamidia, candida, aspergillus, meningitis criptocdcica,
pneumocistitis Carinii, criptosporidosis, histoplasmosis, toxoplasmosis, infeccion por
tripanosoma y leishmaniosis.

Se prevé que para los métodos de tratamiento mencionados anteriormente, el
compuesto de formula (1) se administrara a un mamifero, més particularmente a un ser
humano. De modo similar, para los usos de un compuesto de férmula (1) para el
tratamiento de enfermedades o afecciones médicas aqui mencionados, se prevé que el
compuesto de formula (1) se administre a un mamifero, mas particularmente a un ser
humano.

De conformidad con otro aspecto de la invencién se proporciona por lo tanto, un
compuesto de la féormula (1), segin se definid anteriormente, ¢ una sal farmacéuticamente
aceplable del mismo, para ser utilizado como medicamento.

De conformidad con otro aspecto mas de la invencion se proporciona por lo tanto,
un compuesto de la formula (1), segun se definid anteriormente, o una sal
farmacéuticamente aceptable del mismo, para ser utilizado en el tratamiento de una

enfermedad provocada a través del TLR7. En una realizacidn de la invencidn, dicha
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enfermedad provocada a través del TLR7 es cancer. En otra realizacién de la invencion,
dicho céncer se selecciona de cancer de prostata, cdncer de mama, cdncer de pulmon,
cancer de atcro, cancer de pancreas, cdncer de higado, cdncer renal, cancer de ovario,
cancer de colon, cancer de estomago, cancer de piel, tumor cercbral, micloma maligno y
tumores linfoproliferativos. En una realizacion de la invencion, dicha enfermedad
provocada a través del TLR7 es asma, COPD, rinitis alérgica, conjuntivitis alérgica,
dermatitis atopica, hepatitis B, hepatitis C, VIH, VPH, infecciones bacterianas o
dermatosis.

De conformidad con otro aspecto mas de la invencidn se proporciona el uso de un
compuesto de la férmula (1), segin se definié anteriormente, o una sal farmacéuticamente
aceptable del mismo, para la preparacién de un medicamento para el tratamiento de una
enfermedad provocada a través del TLR7. En una realizacion de la invencion, dicha
enfermedad provocada a través del TLLR7 es cdncer. En otra realizacion de la invencion,
dicho cancer sc selecciona de cancer de prostata, cancer de mama, cancer de pulman,
cancer de utero, cancer de pancreas, cancer de higado, cancer renal, cancer de ovario,
cancer de colon, cancer de cstomago, cancer de piel, tumor cerebral, mieloma maligno y
tumores linfoproliferativos. En una realizacion de la invencion, dicha enfermedad
provocada a través del TLLR7 es asma, COPD, rinitis alérgica, conjuntivitis alérgica,
dermatitis atdpica, hepatitis B, hepatitis C, VIH, VPH, infecciones bacterianas o
dermatosis.

De conformidad con otro aspecto mds de la invencidn se proporciona el uso de un
compuesto de la farmula (I}, segun se definio anteriormente, o una sal farmacéuticamente
aceptable del mismo, para la preparacion de un medicamento para el tratamiento del
cancer. En una realizacion de la invencidn, dicho cancer se selecciona de cancer de
prostata, cancer de mama, cancer de pulmon, cancer de Gtero, cancer de pancreas, cancer
de higado, cancer renal, cancer de ovario, cancer de colon, cancer de estomago, cancer de
piel, tumor cerebral, mieloma maligno y tumores linfoproliferativos.

De conformidad con otro aspecto mas de la invencion se proporciona el uso de un
compuesto de la férmula (1), segun se definid anteriormente, o una sal farmacéuticamente
aceptable del mismo, para la preparaciéon de un medicamento para el tratamiento del asma,
COPD, rinitis alérgica, conjuntivitis alérgica, dermatitis atopica, hepatitis B, hepatitis C,

VIH, VPH, infecciones bacterianas o dermatosis.
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En un aspecto de la invencién, se proporciona un compuesto de Férmula (1) o una
sal farmacéuticamente aceptable de este para uso en el tratamiento del cancer.

De conformidad con otro aspecto mas de la invencidn se proporciona un método
para utilizar un compuesto de la formula (I), segin se defini6 anteriormente, o una sal
farmacéuticamente aceptable del mismo, para el tratamiento de! cancer. En una realizacién
de la invencion, dicho cancer se selecciona de cancer de prostata, cancer de mama, cancer
de pulmon, cancer de Utero, cancer de pancreas, cancer de higado, cancer renal, cancer de
ovario, cancer de colon, cancer de estomago, cancer de piel, tumor cerebral, mieloma
maligno y tumores linfoproliferativos.

De conformidad con otro aspecto mas de la invencion se proporciona un método de
uso de un compuesto de la formula (1), segin se definié anteriormente, o una sal
farmacéuticamente aceptable del mismo, para el tratamiento de] asma, COPD, rinitis
alérgica, conjuntivitis alérgica, dermatitis atépica, hepatitis B, hepatitis C, VIH, VPH,
infecciones bacterianas o dermatosis.

De conformidad con otro aspecto de la invencion, se proporciona un método para
tratar a un ser humano que sufra de una enfermedad en la cual la activacién de TLR7 es
beneficiosa, comprende las etapas de administrar a una persona que lo necesite una
cantidad terapéuticamente efectiva de un compuesto de férmula (1) segiin se definid
anteriormente, o una sal farmacéuticamente aceptable de este. En una realizacién de la
invencion, la enfermedad en la cual la activacion de TLR7 es beneficiosa es cancer. En
otra realizacion de la invencion, dicho cancer se selecciona de cancer de prostata, cancer de
mama, cancer de pulmén, cancer de Gtero, cancer de pancreas, cancer de higado, cancer
renal, cancer de ovario, cancer de colon, cancer de estomago, cancer de piel, tumor
cerebral, mieloma maligno y tumores linfoproliferativos. En una realizacién de la
invencidn, la enfermedad en la cual la activacion de TILR7 es beneficiosa es asma, COPD,
rinitis alérgica, conjuntivitis alérgica, dermatitis atdpica, hepatitis B, hepatitis C, VIH,
VPH, infecciones bacterianas o dermatosis.

En cualquier aspecto o realizacién descritos en la presente, el cancer puede ser
cancer de prostata.

En cualquier aspecto o realizacion descritos en la presentc, el cancer puede ser

cancer de mama.
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En cualquicr aspecto o realizacion descritos en la presente, €l cancer puede ser
cancer de pulmon.

En cualquier aspecto o realizacién descritos en la presente, el cancer puede ser
cancer de utero.

5 En cualquier aspecto o realizacion descritos en la presente, el cancer puede ser

cancer de pancreas.

En cualquier aspecto o realizacién descritos en la presente, el cancer puede ser
cancer de higado.

En cualquier aspecto o realizacion descritos en la presente, €l cancer puede ser

10 cancer de rifion.

En cualquier aspecto o realizacion descritos en la presente, el cancer puede ser
cancer de ovario. |

En cualquier aspecto o realizacion descritos en la presente, el cancer puede ser
cancer de colon.

15 En cualquier aspecto o realizacion descritos en la presente, el cancer puede ser
cancer de estomago.

En cualquier aspecto o realizacion descritos en la presente, el cancer puede ser
cancer de piel.
En cualquier aspecto o realizacion descritos en la presente, el cancer puede ser

20 tumor cerebral. |

En cualquier aspecto o realizacion descritos en la presente, el cancer puede ser
cancer de melanoma maligno.

En cualquier aspecto o realizacion descritos en la presente, el cancer puede ser
tumores linfoproliferativos.

25 El tratamiento anticancerigeno que aqui se define puede ser aplicado como
tratamiento Unico o puede incluir, ademas de! compuesto de la invencién, cirugia
convencional, radioterapia o quimioterapia. Dicha quimioterapia puede incluir una o mas
de las siguientes categorias de agentes anti-tumorales:-

(i)  otros farmacos antiproliferativos/antineoplasticos y combinaciones de estos,

30 utilizados en oncologia médica, como agentes alquilantes (por ¢jemplo, cisplatinos,

oxaliplatinas, carboplatinos, ciclofosfamida, mostaza nitrogenada, melfalan, clorambucil,

busulfan, temozolamida y nitrosoureas); antimetabolitos (por ¢jemplo, gemcitabina y
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antifolatos como las fluoropirimidinas como 5- fluorouracil y tegafur, ralitrexed,
metrotrexato, citocina arabinosida e hidroxiurea); antibidticos antitumorales (por ejemplo,
antraciclinas como la adriamicina, bleomicina, doxorubicina, daunomicina, epirubicina,
idarubicina, mitomicina-C, dactinomicina y mitramicina); agentes antimitoticos (por
ejemplo, alcaloides de la vinca como la vincristina, vinblastina, vindesina y vinorelbina y
taxoides como €] taxol y el taxotere, e inhibidores de la polocinasa); inhibidores de la
topoisomerasa (por ejemplo, epipodofilotoxinas como etoposida y teniposida, amsacrina,
topotecan y camptothecin); '

(ii) agentes citoestaticos como los antiestrégenos (por ejemplo, tamoxifen, fulvestrant,
toremifeno, raloxifeno, droloxifeno e idoxifeno), antiandrégenos (por ejemplo,
bicalutamida, flutamida, nilutamida y acetato de ciproterona), antagenistas LHRH o
agonistas de LHRH (por ejemplo, goserelina, leuprorelina y buserelina), progestagenos
(por ejemplo, acetato de megestrol), inhibidores de aromatasa (por ejemplo, anastrozol,
letrozol, vorazol y exemestan) e inhibidores de 5¢- reductasa como la finasterida;

(iii) agentes anti invasion [por ejemplo inhibidores de la familia ¢-Src quinasa como 4-(6-
cloro-2,3-metilenodioxianilino)-7-{2-(4-metilpiperazin-1-il)etoxi]-5-tetrahidropiran- 4-
iloxiquinazolina (AZD0530; Solicitud de Patente Internacional WO 01/94341), N-(2-cloro-
6-metilfenil)-2-{6-[4-(2-hidroxietil)piperazin-1-il]-2-metilpirimidin-4-ilamino } tiazo!-5-
carboxamida (dasatinib, BMS-3 54825; ). Med. Chem., 2004, 47, 6658-6661) y bosutinib

(SKI-606) € inhibidores de metaloproteinasa como marimastat, inhibidores de la funcion
del receptor del activador del plasmindgeno uroquinasa o anticuerpos de heparanasal;

(iv) inhibidores de la funcién del factor de crecimiento: por ejemplo dichos inhibidores
incluyen anticuerpos del factor de crecimiento y anticuerpos del receptor del factor de
crecimiento (por ejemplo, el anticuerpo anti-erbB2 trastuzumab [Herceptin™], el
anticuerpo anti-EGFR panitumumab, el anticuerpo anti-erbB1 cetuximab [Erbitux, C225] y
cualquier anticuerpo del factor de crecimiento o del receptor del factor de crecimiento
divulgados por Stern et al. Critical reviews in oncology/haecmatology, 2005, Vol. 54, pp11-
29), dichos inhibidores incluyen también inhibidores de tirosina quinasa, por ejemplo
inhibidores de la familia del factor de\creéimiento epidermal (por ejemplo, los inhibidores
de tirosina quinasa de la familia EGF.R como N-(3-cloro-4-fluorofenil)-7-metoxi-6-(3-
morfolinopropoxi)quinazolin-4-amina (gefitinib, ZD1839), N-(3-etinilfenil)-6,7-bis(2-

metoxietoxi)quinazolin-4-amina (erlotinib, OSI1-774) y 6-acrilamido-N-(3-cloro-4-
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fluorofenil)-7-(3-morfolinopropoxi)-quinazolin-4-amina (CI 1033), inhibidores de la
tirosina quinasa erbB2 como lapatinib); inhibidores de la familia del factor de crecimiento
hepatocita; inhibidores de la familia del factor de crecimiento de insulina; inhibidores de la
familia del factor de crecimiento derivado de plaquetas como imatinib y/o nilotinib
(AMN107); inhibidores quinasa serina/treonina (por ejemplo, inhibidores de Ia sefial
Ras/Raf como inhibidores de farnesil transferasa, por ejemplo sorafenib (BAY 43-9006),
tipifarnib (R115777) y lonafarnib (SCH66336)), inhibidores de la senal cclular a través de
MEK vy/o quinasa AKT, inhibidores c-kit, inhibidores de quinasa abl, inhibidores de
quinasa P13, inhibidores de quinasa Plt3, inhibidores de quinasa CSF-1R, inhibidores de
quinasa de] receptor IGF (factor de crecimiento similar a la insulina); inhibidores de
quinasa aurora (por ejemplo, AZD1152, PH739358, VX-680, MLLN8054, R763, MP235,
MP529, VX-528 y AX39459) e inhibidores de qﬁinasa dependientes de ciclina como los
inhibidores de CDK2 y/o CDKA4;

(v) agentes antiangiogénicos como aquellos que inhiben los efectos del factor de
crecimiento endotelial vascular, [por ejemplo, ¢l anticuerpo de factor de crecimiento
celular entotelial anti vascular como el bevacizumab (Avastin™) y por ejemplo, un
inhibidor del receptor de tirosina quinasa (VEGF) como el vandetanib (ZD6474), vatalanib
(PTK787), sunitinib (SU11248), axitinib (AG-013736), pazopanib (GW 786034) y 4-(4-
fluoro-2-metilindol-5-iloxi)-6-metoxi-7-(3-pirrolidin-1-ilpropoxi) quinazolina (AZD2171;
Ejemplo 240 dentro de WO 00/47212) , compuestos como los divulgados en las solicitudes
de patente internacionales W097/22596, WO 97/30035, WO 97/32856 y WO 98/13354 y
compuestos que funcionan mediante otros mecanismos (por ejemplo, linomida, inhibidores
de la funcion de las integrinas av33 y angioestat:ina)];

(vi) agentes de dafio vascular como Combrestatin A4 y compuestos divulgado en las
Solicitudes de patente internacional WO 99/02166, WO 00/40529, WO 00/41669, WO
01/92224, WO 02/04434 y WO 02/08213;

(vii) un antagonista del receptor de endotelina, por ejemplo zibotentan (ZD4054) o
atrasentan;

(viii) terapias anti sentido, por ¢jemplo aquellas dirigidas a los objetivos enumerados
anteriormente, como ISIS 2503, un antisentido anti-ras;

(ix) abordajes terapéuticos de genes, incluidos por ejemplo, abordajes que sustituyen

genes aberrantes como ser el p53 aberrantc o BRCA1 aberrante 0 BRCA2, GDEPT



103757-1

20

25

30

36

(terapia de profarmacos de enzimas dirigidos a ios genes) abordajes tales como los que
utilizan citocina deaminasa, timidina quinasa o una enzima nitrorreductasa bacterial y
abordajes para aumentar la tolerancia del paciente a la quimioterapia o radioterapia como
la terapia génica de resistencia a maltiples farmacos; y
(x) abordajes inmunoterapéuticos, inclu'yehdo por ¢jemplo abordajes ex-vivo e in-vivo
para aumentar ia inmunogenicidad de las células tumorales de los pacientes, como la
transfeccion con citoquinas como interleucina 2, interleucina 4 o factor estimulante de
colonia macréfago granulocito, abordajes para disminuir la anergia de células-T, abordajes
que utilizan células inmunes tranfectadas como ser las células dendriticas citoquinas —
tranfectadas, abordajes que utilizan lineas de células de tumor citoquinas-transfectadas, y
abordajes que utilizan anticuerpos anti-idiotipicos, abordajes para reducir la funcién de
células inmunosupresoras como las células T regulatorias, las células supresoras derivadas
de origen mieloide o las células dendriticas que expresan la 1DO (indolamina 2,3,-
desoxigenasa) y abordajes que utilizan vacunas para el cancer que consisten en proteinas o
peptidos derivados de antigenos asociados a tumores como NY-ESO-1, MAGE-3, WT1 o
Her2/neu. |

De conformidad con este aspecto de la invencion se proporciona un producto
farmacéutico que comprende un compuesto de férmula (I} como se define anteriormente y
una sustancia antitumoral adicional como se define anteriormente para el tratamiento
conjunto del céncer,

De conformidad con este aspecto de la invencion, se proporciona una combinacion
apropiada para el uso en el iratamiento del cdncer, que comprende un compuesto de
formula 1, segin se definio anteriormente, o una sal farmacéuticamente aceptable del
mismo, y cualquiera de los agentes antitumorales enumerados anteriormente del (i)-(ix).

Por lo tanto, en otro aspecto de la invencion, se proporciona un compuesto de
formula (1), o una sal farmacéuticameﬁle aceptable del mismo, en combinacion con un
agente antitumoral seleccionado de uno de los enumerados del (i) al (ix) anteriormente.

En la presente, cuando se utiliza el término “combinacién” se debe entender que se
refiere a la administracién simultanea, separada o secuencial. En un aspecto de la
invencion “combinacién” se refiere a la administracion simultinea. En otro aspecto de la
invencion “combinacion” se refiere a la administracion separada. En otro aspecto de la

invencion “combinacion” se refiere a la administracién secuencial. Cuando la
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administracion es secuencial o separada, la demora en la administracion del segundo
componente no debe ser tanta como para que se pierda el efecto beneficioso de la
combinacion.

De conformidad con otro aspecto de la invencion, se proporciona una composicion
farmacéutica que comprende un compuesto de férmula (I), o una sal farmacéuticamente
aceptable del mismo, en combinacidn con un agente antitumoral seleccionado de uno de
los enumerados del (i) al (ix) anteriormente, cn asociacién con un diluyente o vehiculo
farmacéuticamente aceptable.

De conformidad con otro aspecto de la invencidn, se proporciona una composicion
farmacéutica que comprende un compuesto de formula (I), o una sal farmacéuticamente
aceptable del mismo, en combinacién con un agente antitumoral seleccionado de uno de
los enumerados dcl (i) al (ix) anteriormeme, en asociacion con un diluyente o vehiculo
farmacéuticamente aceptable, para usar en el tratamiento del cancer.

De conformidad con otra caracteristica de la invencidn, se proporciona el uso de un
compuesto de la formula (1), o una sal farmacéuticamente aceptable del mismo, en
combinacion con un agente antitumoral seleccionado de uno de los enumerados del (i) al
(ix) anteriormente, en la elaboracion de un medicamento para usar en un animal de sangre
caliente como el hombre. '

De conformidad con otra caracteristica de la invencidn, se proporciona un
compucsto de la formula (1), o una sal fanna_céﬁticamcnte aceptable del mismo, en
combinacién con un agente antitumoral seleccionado de uno de los enumerados del (i) al
(ix) anteriormente, para usar en el tratamiento del cancer en un animal de sangre caliente
como el hombre.

Por lo tanto, en una caracteristica adicional de esta invencidn se proporciona un
método para tratar el cancer en un animal de sangre caliente como el ser humano, que
necesite tal tratamiento, el cual comprende administrar a dicho animal una cantidad
efectiva de un compuesto de la formula (), o una sal farmacéuticamente aceptable del
mismo, en combinacion con un agente antitumoral seleccionado de uno de los enumerados
del (i) al (ix) anteriormente.

De conformidad con ofro aspecto de la presente invencién, se proporciona un kit

que comprende un compuesto de formula (1), o una sal farmacéuticamente aceptable del
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mismo, en combinacion con un agente antitumoral seleccionado de uno de los enumerados
del (1) al (ix) anteriormente.

De conformidad con otro aspéétb de la presente invencidn se proporciona un kit
compuesto de:

a) un compuesto de la férmula I, o una sal farmacéuticamente aceptable del mismo, en
forma de una primera dosis,

b) un agente antitumoral seleccionado de uno de los enumerados del (1) al (ix)
anteriormente; en una segunda forma de unidad de dosis; y

¢) métodos contenedores para contener la primera y segunda dosis mencionada.

En un aspecto de la invencion, los compuestos de Formula (1) pueden ser utiles
como adyuvantes de vacuna.

Como aspecto adicional de la invencidn se proporciona un compuesto de formula (I), o una
sal farmacéuticamente aceptable de csté, como se define en la presente, para uso como un
adyuvante de vacuna.

Como aspecto adicional de la invencidn se proporciona el uso de un compuesto de
formula (I), o una sal farmacéuticamente aceptable de este, como se define en la presente,
como un adyuvante de vacuna, en la fabricacion de una vacuna para el tratamiento de una
enfermedad o un trastorno.

La invencidn proporciona ademas un procedimiento para tratar o reducir el riesgo
de una enfermedad o un trastorno, método que comprende administrar a un paciente que lo
necesite una cantidad terapéuticamente efectiva de una vacuna y un compuesto de férmula
(I), o una sal farmacéuticamente aceptable de este, como se define en la presente.

La invencion proporciona ademés un método para aumentar la respuesta a una
vacuna en un paciente, método que corﬁprende administrar a un paciente que lo necesile
una cantidad terapéuticamente efectiva de una vacuna y un compuesto de férmula (I), o
una sal farmacéuticamente aceptable de este, como se define en [a presente.

Ejemplos

La invencidn se ilustrara ahora con los siguienies ejemplos en los cuales
generalmente, a menos que se indique lo contrario, todos los materiales de partida se
encuentran disponibles comercialmente. Todos los solventes y reactivos comerciales
utilizados en los ejemplo eran de categoria de laboratorio y se utilizaron todos tal como se

recibieron. Todas las operaciones se realizaron a temperatura ambiente, es decir, en el
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espectro de 17 a 28°C, tipicamente 20°C, y, cuando correspondia, en una atmosfera de un
gas inerte como el nitrogeno. Calentamiento en “microondas” se refiere al calentamiento a
temperatura constante, utilizando 1rradiacién de microondas variable en un reactor de
microondas CEM Discover™. Las reacciones de hidrogenacion se realizaron utilizando un
sisterna Biichi Peteric™ o un sistema ThalesNano H-Cube'™, segtin se describe. La
concentracion de todas las soluciones se realizo mediante la evaporacion bajo presion
reducida (al vacio), por ejemplo, utilizando un evaporador rotativo Biichi Rotavapor ™.

La cromatografia de capa fina (TLC) se realiz6 utilizando placas con respaldo de
vidrio o aluminio recubierto con silice (tamafio de particula <63 um; porosidad 60 A; drea
de superficie ~500 m?/g), con un indicador fluorescente {(UV2s4). Después de la elucion, se
visualizaron las placas ya sea mediante irradiacion UVss4, 0 desarrollado con un indicador
apropiado, como yodo (preabsorbido en silice), una solucidén acuosa de permanganato de
potasio o una solucion acuosa de nitrato de amonio y cerio(1V). Se pueden encontrar
ejemplos de preparaciones indicadoras en "Experimental Organic Chemistry: Preparative
and Microscale’ 2"Ed. (Harwood, L., Moody, C. y Percy, 1.), WileyBlackwell, 1998.

La HPLC analitica se realizé utilizando ya sea una columna Waters XBridgcTM C8
3.5 um, eluyéndola con un gradiente de MeCN en un 0,1% de Acido trifluoracético
acuatico, un 0,1% de acido férmico acuoso, un 0,1% de acetato de amonio acuoso o un
0,1% de NH; acuoso; una columna Waters XBridgeTM C18 3,5 pm con un gradiente de
MeCN en un 0,1% de NH; acuoso; una columné Wafers SymmetryTM Cl18 3,5 pm con un
gradiente de MeCN en un 0,1% de acido triﬂuolrbacético acuoso; una columna Waters
Sunfire™ C8 3,5 pm con un gradiente de MeCN en un 0,1% de 4cido trifluoroacético
acuoso; o una columna Phenomenex Gemini™ C18 3 pm con un gradiente de MeCN en un
0,1% dc 4cido trifluoroacético acuoso. El espectro UV de los picos eluidos se midid
utilizando un haz de diédos en un sistema Agilant 1100®, o equivalente.

La cromatografia liquida de presion media (MPLC) en silice (tamaifio de particula
<63 um; porosidad 60 A; area de superficie ~500 m?/g) se realizé utilizando columnas pre
envasadas Biotage FLASH™ o equivalente, por ejemplo columnas de silice Thomson
SINGLE StEP™, Biotage Isotute™, Tcledyﬁe Isco RediSep™ o Silicycle UltraPure a una
velocidad de flujo de solvente recomendada y cargado de muestras. La pureza de fraccién

se determind ya sea mediante TLC o HPLC analitica.
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L.a HPLC preparativa se realizd utilizando ya sea una columna Phenomenex
Gemini™ C18 5 um, una columna Waters Sunfire™ C18 5 um, una columna Waters
XBridge™ C8 5 pm o una Waters XTerra™ 5 pm, a menos que se indique lo contrario,
utilizando ya sea MeCN en 0,1-0,2% de acido trifluoroacético acuoso, MeCN en 0,1-0,2%
de acetato de amonio acuoso, o0 MeCN én una 0,1-0,2% de una solucién acuosa de NHj
como eluyente, segun se detalla. Las fracciones se recolectaron después de la deteccidn
mediante espectroscopia UV con una longitud de onda como 220 6 254 nm. La pureza de
fraccién se determiné ya sea mediante TLC o HPLC analitica.

Los espectros de resonancia magnética nuclear de proton ('"H NMR) se registraron
en un instrumento Bruker Avance 600 (600 MHz), un Bruker DRX 500 (500 MHz) o0 un
Varian Unitylnova de 500 MHz, de 400 MHz 6 300 MHz. Como referencia se utilizaron
ya sea los picos centrales de cloroformo-d (CDCly; 8y 7,27 ppm), dimetilsulfoxido-ds (dg-
DMSO; &y 2,50 ppm) o un estandar interno de tetrametilsilano (TMS; &4 0.00 ppm). A
menos gue se indique lo contrario, los espectros de 'H NMR se determinaron utilizando
DMSO deuterado. Las siguientes abreviaturas se utilizan para los datos de NMR: s =
singulete, d = doblete, t = triplete, q = cuarteto, m = multiplete, dd = doblete de dobletes, tt
= triplete of tripletes, br = ancho, quinteto= qn. El espectro de masa se registré en un
Agilent MSD o equipamiento similar (+ve y —ve APCI y/o electrospray (a menos que se
indique lo contrario, en “multimodo+”)) seguido de la HPLC analitica.

Todos los demas procedimientos se realizaron utilizando técnicas estandar de
laboratorio, por ejemplo, como se detalla en “Experimental Organic Chemistry:
Preparative and Microscale’ 2"MEg, (Harwood, L., Moody, C. y Percy, J.),
WileyBlackwell, 1998.

Las siguientes abreviaturas pueden usarse en las partes cientificas de esta memoria:

EtOAc =acetato de etilo;

DCM =diclorometano;

NMP =N-metilpirrolidinona;
DMF =N N - dimetilformamida;
DMSO =dimetilsuifoxido;

THF =tetrahidrofurano;

MeOH =metanol;

EtOH =etanol;
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MeCN =acetonitrilo;
Pd/C =paladio sobre carbono;
DMAP =4-dimetilaminopiridina,
sat. =saturado;
aq. =acuoso;
DMA =N, N - dimetil-acetamida;
conc. =concentrado;
ta =temperatura ambiente;
h =horas;
min(s) =minuto(s);
M =molar;
MS =espectrometria de masa;
APCI =método de ionizacion quimica atmosférica;
ESI =método de ionizacion por electrospray;
SCX: =extraccion de fasc sélida con un sorbente de 4cido sulfdnico;
HPLC =Cromatografia liquida de alto rendimiento;
RPHPLC =Cromatografia liquida de alto rendimiento de fase inversa;
FCC =Cromatografia de columna utrarrapida de silice;
DIPEA =diisopropiletilamina.

Ejemplo 1: S-(4-Metoxibcncil_)—6-mctil-N‘-pentilpirimidina-2,4-diamina

(i) Etil éster del Acido 2-(4-metoxi-bencil}-3-oxo-butirico

Se agregd acetoacetato de etilo (11,7 mL) a una solucién de 4-metoxi-benzaldehido (10,0
g) en tolueno (150 mL). Se agregaron piperidina (0,80 mL) y acido acético (2,30 mL} y la
mezcla se calentd a reflujo durante 20 h. El solvente se eliminé y el aceite anaranjado
resultante se disolvio en EtOH (0,30 L), se agregd 10% de Pd/C (0,50 g) y se agit6 bajo H;
(2 bar) durante 3 h. La mezcta de reaccion se filtré a través de tierra de diatomeas
(Celite™) y el solvente se eliminé mediante evaporacién. El producto en bruto se purificd
mediante FCC para proporcionar el compuesto del subtitulo como un aceite (12,7 g); ™
NMR: 7,19 (1H, t), 6,75 (3H, m), 4.15 (2H, q), 3,78 (4, m), 3,13 (2H, d), 2,20 (3H, s),
1,26 (3H, t); LC-MS m/z 249 ESI.

{ii) 2-Amino-5-(4-metoxi-bencil)-6-metil-pirimidin-4-ol
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Se agrego carbonato de guanidio (3,90 g) a una solucion del producto de la etapa (1) (5,30
g) en etanol (50,0 mL) y se calent6 a 80°C durante 15 h. Déspués de enfriar el producto se
filtré como un solido, se suspendi6 en agua y recogio por filtracion, se lavé con EtOAc y
se secO para proporcionar el compuesto del subtitulo (3,40 g); 'H NMR: 10,83 (1H, s), 7,08
(2H, d), 6,79 (2H, d), 6,34 (2H, s), 3,69 (3H, s), 3,56 (2H, s), 2,00 (3H, s); LC-MS m/z 246
ESL

(111) 4-Cloro-5-(4-metoxi-bencil)-6-metil-pirimidin-2-ilamina

El producto de ia etapa (i1) (1,00 g) se agregd a POCl; (10,0 mL) y la mezcla se calenté a
100°C durante 15 h. El solvente se eliming y el residuo se diluy6 con agua y el pH se
ajusto a 7 con NaHCO;5 sat_Esta mezcla se calentd a 50°C durante 2 h, se extrajo con
EtOAc, se secd y se elimind el solvente para proporcionar el compuesto del subtituto como
un solido bianco (0,71 g); 'H NMR: 7,02 (2H, d), 6,85 (2H, d), 6,84 (2H, s), 3,88 (2H, s),
3,71 (3H, s), 2,21 (3H, s); LC-MS m/z 263 ESI.

(iv) 5-(4-Metoxi-bencil)-6-metil-N* -pentil—_Dirimidina-2,4-diamina

Al producto de ia etapa (i1i) (3,00 g) ¢n dioxano (30,0 mL), se agrepo pentilamina (5,30
mi.) y la mezcla se calento a 100°C durante 48 h. El solvente se eliminé y el residuo se
disolvié en EtOAc y se lavé con NaHCOs sat., se seco y se elimind el solvente. El
compuesto bruto se purificé mediante FCC para proporcionar ¢l compuesto del titulo como
un sélido blanco (2,30 g); '"H NMR: 7,02 (2H, d), 6,81 (2H, d), 6,31-6,22 (1H, m), 5,83
(2H, s), 3,69 (3H, s), 3,66 (2H, s}, 3.25 (2H, q), 2,03 (3H, s), 1,43 (2H, q), 1,28-1,06 (4H,
m), 0,81 (3H, t); LC-MS m/z 315.

Ejemplo 2: 4-(2-Amino-4-metil-6-pentilamino-pirimidin-5-ilmetil)-fenol

Una solucién de BBrs (1M en DCM, 14.6 mL) se agregd a una solucién del producto del
Ejemplo 1 (2,30 g) en DCM a 0°C y se agito durante 1 h, Se agregaron hielo y agua y la
mezcla se agitd durante 30 min, después la fase orgénica se separd, la capa acuosa se
extrajo con EtOAc, y los organicos combinados se secaron y el solvente se elimind
mediante evaporacion. El producto en bruto se purificé mediante FCC para proporcionar el
compuesto del titulo como un soélido color crema (1,11 g); 'H NMR: 11,96 (1H, s), 7,57
(1H, s), 7,07 (2H, s), 6,93 (2H, d), 6,67 (21, d), 3,69 (2H, s), 3,38-3,32 (2H, m), 2,16 (3H,
s), 1,46 (2H, q), 1,27-1,18 (2H, m), 1,15-1,07 (2H, m), 0,82 (3H, t); LC-MS m/z 301.
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Ejemplo 3: 5-(4-(2-(Dimctilamino_)etoxi)bencil)-6—metil-N4-pentilpirimidina-2,4-

diamina

A una suspension del producto del Ejemplo 2 (0,10 g) en DMF (2,00 mL), se agrego
Cs;C05 (0,24 g) v se agitd a temperatura ambiente durante 30 min. Una mezcla de
hidrocloruro de 2-dimetilaminoetilcloruro (0,096 g), Cs;CO; (0,24 g) y Nal (0,05 g)
también se agité durante 30 min y las dos mezclas se combinaron y se calentaron a 116°C
durante 2 h. La reaccion se filird, se diluyo con agua, se extrajo con EtOAc, se secd y se
eliminé el solvente. El producto en bruto se purificé mediante RPHPLC para proporcionar
el compuesto del titulo como un aceite incoloro (0,035 g); 'H NMR: 7,00 (2H, d), 6,81
(2H, d), 6,04 (1H, 1), 5,62 (2H, s), 3,97 (2H, 1), 3,65 (2H, s), 3,24 (2H, q), 2,57 (2H, 1), 2,19
(6H, s), 2,01 (3H, s), 1,43 (2H, qn), 1,27-1,08 (4H, m), 0,81 (3H, t); L.C-MS m/z 372.

Ejemplo 4: 5;(4—(3~(Dimctilaminn)ﬂgropoxi)bencil)—6-mctil-N4-11entilpirimidina—2,4—

diamina

El compuesto del titulo se prepard mediante el Método del Ejemplo 3 utilizando
hidrocloruro de dimetilamino-propilcloruro (0,105g) para proporcionar €l producto como
un aceite incoloro (0,039 g); 'H NMR: 7,02 (2H, d), 6,81 (2H, d), 6,53 (1H, s), 6,10 (2H,
s), 3,93 (2H, 1), 3,68 (2H, s), 3,30-3,24 (2H, m), 2,53-2,48 (2H, m), 2,27 (6H, s), 2,06 (31,
s), 1,86 (2H, gn), 1,43 (2H, gn), 1,26-1,06 (4H, m), 0,81 (3H, 1); LC-MS m/z 386.
Ejemplo 5: 6-Met’il-N4;pcntil—S—(4-(2-(piperidin-l-il)etoxi)bencil)nirimidina-2,4-

diamina

El compuesto del titulo se prepard mediante el Método del Ejemplo 3 utilizando
hidrocloruro de N-(2-cloroetil)-piperidina (0,1 2. g) para proporcionar el producto como un
sOlido blanco (0,058 g); 'H NMR: 7,00 (2H, d), 6,81 (2H, d), 6,03 (1H, 1), 5,61 (2H, s),
3,98 (2H, 1), 3,65 (2H, s), 3,23 (2H, q), 2,60 (2H, 1), 2,42-2,37 (4H, m), 2,01 (3H, s), 1,50-
1,33 (8H, m), 1,26-1,18 (2H, m), 1,16-1,07 (2H, m), 0.81 (3H, t); LC-MS m/z 412.
Eijemplo 6: 6-Metil-N'-pentil-5-(4-(2-(pirrolidin-1-il}etoxi)bencil)pirimidina-2,4-

diamina
El compuesto del titulo sc prepard mediante el Método del Ejemplo 3 utilizando
hidrocloruro de N-(2-cloroetil)-pirrolidina (0,115g) para proporcionar el producto como un

aceite incoloro (0,035 g).
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'H NMR: 7,00 (2H, d), 6,81 (2H, d), 6,04 (1H, 1), 5,61 (2H, s), 3,99 (24, 1), 3,65 (2H, s),
3,24 (2H, q), 2,74 (2H, 1), 2,37-2,20 (4H, m), 2,02 (3H, s), 1,69-1,63 (4H, m), 1,48-1,37
(2H, m), 1,27-1,08 (4H, m), 0,81 (3H, t); LC-MS m/z 398.

Ejemplo 7: 5-(4-(2-(Bencil(metil)amino)etoxi)bencil)-6-metil-’V'-pentil-pirimidina-2.4-

diamina

El compuesto del titulo se preparé mediante el Método del Ejemplo 3 utilizando
hidrocloruro de N-(2-cloroetil)-N-metilbencilamina (0,147 g) para proporcionar €l
preducto como un aceite incoloro (0,032 g); 'H NMR: 7,35-7,18 (5H, m), 7,00 (2H, d),
6,81 (2H, d), 6,05 (1H, 1), 5,62 (2H, s), 4.10-4.01 (2H, m), 3,65 (2H, s), 3,55 (2H, s), 3,24
(2H, q), 2,70 2H, 1), 2,21 (3H, 5), 2,01 (3H, s), 1,43 (2H, gn), 1,27-1,09 (4H, m), 0,81 (3H,
£); LC-MS m/z 448, |

Ejemplo 8: 3-(4-({2-Amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)-

fenoxi)propan-1-ol

A una suspension del producto del Ejemplo 2 (0,35 g) en DMF (10,0 mL), se agrego
Cs,CO; (0,25 g) y la mezcla se agitd a temperatura ambiente durante 30 min. Se agregaron
3-bromo-1-propanol (0,158 ml.) y Nal (0,05 g) y la mezcla se calentd a 100°C durante 9 h.
La reaccion se diluyd con agua, se extrajo con EtOAc, se secé y se eliminé el solvente. El
producto en bruto se purificd mediante FCC eluyendo con 10:1 DCM-MeOH para
proporcionar el compuesto del titulo como un aceite incoloro (0,24 g) que se solidifico al
reposar; 'H NMR: 7,00 (2H, d), 6,80 (2H, d), 6,05 (1H, 1), 5,62 (2H, s), 4.50 (1H, 1), 3,96
(2H, 1), 3,64 (2H, s), 3,53 (2H, q), 3,24 (2H, g), 2,01 (3H, 5), 1,82 (2H, qn), 1,43 (2H, qn),
1.28-1,17 (2H, m), 1,17-1,07 (2H, m), 0,82 (3H, t); LC-MS m/z 359.

Ejemplo 9: 6-Metil-N‘-pentil-S-(4-{3-(pirrolidin-l-il)propoxi)bencil)pirimidina-2j4-

diamina
(i) 5-(4-(3-Cloropropoxi)bencil)-6-metil-N*-pentilpirimidina-2,4-diamina
A una solucién del producto del Ejempio 8 (0,32 g) en DCM (5 mL) se agrepd SOCl, (0,5

mL) y la solucidn se agitd a temperatura ambiente durante 36 h. El solvente se eliminé y cl
material en bruto se purificé mediante FCC eluyendo con DCM y 20:1 DCM-MeOH para
proporcionar €l compuesto del subtitulo como un aceite ariaranj ado (0,124 g); 'H NMR:
7,88 (111, 1), 7,07 (2H, d), 6,87 (2H, d), 4.04 (2H, t), 3,79-3,74 (411, m), 3,36-3,25 (2H, m),
2,20 (3H, s), 2,17-2,10 (2H, m), 1,51;1,43 (2H, m), 1,27-1,15 (2H, m), 1,12-1,02 (2H, m),
0,80 (3H, 1).
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(i1} 6-Metil-N*-pentil-5-(4-(3-(pirrolidin-1 -i)propoxi)bencii)pirimidina-2.4-diamina

A una suspensién de trietilamina (0,09 mL}), Nal (0,01 g) y el producto de la etapa (1) (0,04
g) en DMF (2 mL) se agregé pirrolidina (0,027 mL). La mezcla se calenté a 80°C durante
15 h, después enfriado a temperatura ambiente, se diluy6 con agua, se extrajo con EtOAc,
se sec y se elimind el solvente. El producto en bruto se purificd mediante RPHPLC para
proporcionar el compuesto del titulo como un aceite anaranjado (7 mg); 'H NMR: 7,86 (s,
1H), 7,41 (s, 2H), 7,07 (d, 2H), 6,86 (d, 2H), 4.00 (t, 2H), 3,76 (s, 2H), 3,22 (t, 2H), 3,17
(s, 2H), 2,19 (s, 3H), 2,15-2,06 (m, 2H), 2,02-1,83 (m, 4H), 1,30-1,15 (m, 4H), 1,15-1,03
{m, 6H), 0,81 (t, 3H); LC-MS m/z 412.

Ejemplo 10: 6-Mctil—514;(3;(4—meti_lpipcrazin-1-il)pr0poxi)bencil)-N’-

pentilpirimidina-2.4-diamina

El compuesto del titulo se prepard mediante el Método del Ejemplo 9 etapa (ii) utilizando
el producto del Ejemplo 9 etapa (i) (0,04 g) y I-metilpiperazina (0,0354 mL) para
proporcionar el producto como un aceite amarillo (9 mg}; 'H NMR 7,00 (2H, d), 6,79 (2H,
d), 6,02 (1H, 1), 5,61 (2H, 5), 3,92 (2H, 1), 3,64 (ZH, s), 3,23 (2H, q), 2,42-2,24 (10H, m),
2,13 (3H, s), 2,01 (3H, s), 1,81 (2H, qn), 1,42 (2H, gn), 1,28-1,16 (2H, m), 1,16-1,06 (2H,
m), 0,81 (3H, t); LC-MS m/z 441.

Ejemplo 11: S;(4;(3;(Dimetilamino)propoxikz-metoxihencil)-G-mctil-N‘-

pentilpirimidina-2.4-diamina

() 4-(3-(Dimetilamino)propoxi)-2-metoxibenzaldehido

Se agregaron hidrocloruro de 3-dimetilaminopropilcloruro (2,493 g) y Nal (0,394 g) a 4-
hidroxi-2-metoxibenzaldehido (2 g) y Cs2CO; (12,85 g) en DMF (50 mL). La suspensién
resultante se agitd a 100°C durante 1 h. La mezcla de reaccion se filtro y se diluyo con
EtOAc (100 mL). La fase organica sc lavo con agua y salmuera, se seco, se filtré y
concentrd mediante evaporacién para proporcionar el compuesto del subtitulo como un
aceite amarillo (2,23 g); 'HNMR: 10,17 (1H, s), 7,65 (1H, d}, 6,67 (1H, d), 6,64 (1H, dd),
4.12 (2H, 1), 3,90 (3H, s), 2,35 (2H, 1), 2,14 (6H, é), 1,87 (2H, gn).

(i1} 2-(4-(3-(Dimetilamino)propoxi)-2-metoxibencilidane)-3-oxobutanoato de etilo

Se agregaron acetoacetato de etilo (1,489 mL), piperidina (0,047 mL) y 4cido acético
(0,145 mL) a una solucién del producto de la etapa (i) (2,23 g) en tolueno (50 mL) y la

mezcla se agité a 110°C durante 5 dias. El solvente se elimind bajo presion reducida para
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proporcionar el compuesto del subtitulo (3,57 g) que se usé en la siguiente etapa sin
purificacién.
(ii1) 2-(4-(3-(Dimetilamino)propoxi)-2-metoxibencil }-3-oxobutanoato de etilo

Una suspensién del producto de la etapa (i) (3,57 g) y 10% de Pd/C (0,2 g) en EtOH (50

mL) se hidrogend bajo 3 bar a temperatura ambiente durante 16 h. L.a mezcla de reaccion
se filtré a través tierra de diatomeas (Celite™) y el filtrado se concentré mediante
evaporacion. El producto en bruto se purificé mediante FCC eluyendo con 0-10% MeOH
en EtOAc para proporcionar el compuesto del subtitulo (1,25 g) como un aceite amarillo;
'HNMR: 6,95 (1H, d), 6,51 (1R, d), 6,40 (1H, dd), 4.10-4.00 (2H, m), 3,96 (2H, 1), 3.83
(1H, t), 3,77 (3H, s), 3,01-2,81 (2H, m), 2,34 (2H, t), 2,14 (OH, s), 1,82 (2H, qn), 1,12 (3H,
t).

(iv) 2-Amino-5-(4-(3-(dimetilamino)propoxi)-2-metoxibencil)-6-metilpirimidin-4-ol

Se agregd en una porcidn carbonato de guanidina (0,716 g) a una solucién del producto de
la etapa (i11) (1,25 g) en EtOH (20 mL} y la mezcla se agito a 80°C durante 15 h. El
solvente se evaporo. El residuo se diluyé con EtOAc (20 mL), se lavo con agua, se secod y
se evapord. El residuo se suspendio en hexano-EtOAc (5:1; 20 mL) y el sdlido se recogié
por filtracién para proporcionar el compuesto del subtitulo como un sélido amarillo claro
(0,87 g);

"M NMR: 6,72 (d, 1H), 6,60 (s, 2H), 6,48 (d, 1H), 6,35 (dd, 1H), 3,93 (t, 2H), 3,78 (s, 3H),
3,46 (s, 2H), 2,33 (1, 2H), 2,13 (s, 6H),.1 ,90 (s, 3H), 1,84-1,78 (m, 2H).

(v) 4-Cloro-5-(4-(3-(dimetilamino)propoxi)-2-metoxibencil)-6-metilpirimidin-2-amina

El compuesto del subtitulo se preparé utilizando el Método del Ejemplo 1 etapa (iii) y el
producito de la etapa (iv) para proporcionar un sélido color tostado (0,71 g); 'H NMR: 6,83
(s. 2H), 6,57 (d, 1H), 6,54 (d, 1H), 6,41 (dd, 11), 4.00 (1, 2H), 3,81 (s, 3H), 3,75 (s, 2H),
3,05-2,95 (m, 2H), 2,63 (s, 61), 2,15 (s, 3H), 2,11-2,01 (m, 2H).

(vi) 5-(4-(3-(Dimetilamino)propoxi)-2-metoxibencil)-6-metil-N*-pentilpirimidina-2.4-

diamina

Se agregé amilamina (0,127 mL) a una solucién del producto de la etapa (v) (100 mg) en
NMP (2 mL) y se agitd a 150°C durante 15 h. La mezcla se diluy6 con EtOAc (10 mL)
lavado con NaHCOj sat. (10 mL), agua (10 mL), y salmuera sat (10 mL) se seco y el
solvente se eliminé mediante evaporacién. El producto en bruto se purificé mediante

RPHPLC y la trituracidn con dietil éter proporciono el compuesto del titulo como un sélido
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blanco (8 mg); 'H NMR: 6,60 (d, 1H), 6,53 (d, 1H), 6,37 (dd, 1H), 5,86 (t, 1H), 5,61 (s,
2H), 3,93 (t, 2H), 3,82 (s, 3H), 3,52 (s, 2H), 3,21 (q, 2H), 2,35-2,30 (m, 2H), 2,12 (s, 61),
1,98 (s, 3H), 1,80 (q, 2H), 1,46-1,36 {m, 2H), 1,28-1,18 (m, 2H), 1,17-1,08 (m, 2H), 0,82
(t, 3H); LC-MS m/z 416.

El compuesto del titulo puede también se puede producir mediante el siguiente Método:

Se agrego cloruro de metanosulfonilo (0,040 mL) a la mezcla del producto del Ejemplo 36
(0,17 g) y trietilamina (0,072 mL) en THF (5 mL) a 0°C y la mezcla se agité durante 30
min. Se agregd NaHCOs sat. y la mezcla se extrajo dos veces con CHCl3, después las capas
orgéanicas combinadas se secaron y concentraron. El residuo se disolvid en DMF (5 mL).
Se agregd (solucion al 40% ac., 2 mL) y la mezcla se agitd a temperatura ambiente durante
18 h. La mezcla se tratd con 4% de NHj solucion y salmuera y se extrajo dos veces con
EtOAc. Las capas organicas combinadas se lavaron dos veces con salmuera, se secaron y
concentraron. El residuo se purificé mediante FCC para proporcionar el compuesto del
titulo como un sélido blanco (0,10 g); 'H NMR: 6,61 (d, 1H), 6,53 (d, 1H). 6,37 (dd, 1H),
6,18 (brt, 1H), 5,91 (brs, 2H), 3,94 (t, 2H), 3,82 (s, 3H), 3,53 (s, 2H), 3,22 (q, 2H), 2,42 (1,
2H), 2,20 (s, 6H), 2,00 (s, 3H), 1,85 (11, 2H), 1,42 (i, 2H), 1,24 (m, 2H), 1,13 (m, 2H), 0,82
(t, 3H); LC-MS m/z 415 ESI.

Ejemplo 12: 4-((2-Amino-4-metil-6-(pentilamino)pirimidin-S-ilimetil)-3-

mectoxibenzoato de metilo

(i) 4-(2-(Etoxicarbonil}-3-oxoButil}-3-metoxibenzoato de metilo

Se agregd NaH (60% en aceite mineral, 1,45 g) en porciones durante 10 min a una solucién
de acetoacetato de etilo (4.4 mL) en THF (60 mL) a 0°C y la mezcla se agito durante 10
min. Se agregd una solucién de 4-(bromometil)-3-metoxibenzoato de metilo (7,5 g) en
THF (40 mL) y la mezcla se calentd hasta 70°C y se agitd durante 15 h. La reaccion se
vertid en hielo/agua (300 mL) y se agito durante 30 min. La mezcla acuosa se extrajo con
EtOAc, se seco y concentré mediante evaporacion para proporcionar el compuesto del
subtitulo. La reaccion se repitié a una escala idéntica. Las dos cargas de producto bruto se
combinaron y sc purificé mediante FCC eluyendo con 8:2 a 7:3 isohexano-E1OAc para
proporcionar el compuesto del subtitulo como un aceite incoloro (14.7 g); 'HNMR: 7,48
(dd, 1H), 7,45 (4, 1H), 7,24 (d, 1H), 4.05 (q, 2H), 3,95 (dd, 1H), 3,86 (s, 3H), 3,84 (s, 3H),
3,10 (dd, 1H), 3,00 (dd, 1H), 2,17 (s, 3H), 1,09 (¢, 3H).

(i1) 4-((2- Amino-4-hidroxi-6-metilpirimidin-5-i)metil)-3-metoxibenzoato de metiio
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El compuesto del subtitulo se formo utilizando el Método del Ejemplo 1 etapa (i) y el
producto de la etapa (i) (14.7 g) para proporcionar ¢l compuesto del subtitulo como un
solido incoloro (8,6 g), que se utilizé sin purificacién adicional; 'H NMR: 10,78 (s, 1H)
7,46 (d, 1H), 7,45 (s, 1H), 6,98 (d, 1H), 6,34 (s, 2H), 3,89 (s, 3H), 3,83 (s, 3H), 3,61 (s,
2H), 1,93 (s, 3H); LC-MS m/z 304.

(111} 4-((2-Amino-4-cloro-6-metilpirimidin-5-iDmetil}-3-metoxibenzoato de metilo

-4

El compuesto del subtitulo se formé utilizando el Método del Ejemplo 1 etapa (iii) y el
producto de la etapa (11) (8,6 g) para proporcionar ¢l compuesto del subtitulo como un
solido incoloro (9,05 g), que se utilizé: sin purificacién adicional; 'H NMR: 7,50 (s, 2H),
7,49 (d, 1H), 6,90 (s, 1H), 6,81 (d, 1H), 3,92 (s, 3H), 3,90 (s, 3H), 3,84 (s, 2H), 2,16 (s,
3H).

(iv) 4-((2-Amino-4-metil-6-(pentilamino)pirimidin- 5-i)metil)-3-metoxibenzoato de metilo

Se agregé pentilamina (7,22 mL) a una solucién del producto de la etapa (iii) (5 g) en NMP
(80 mL) y la mezcla se agitdé a 150°C durante 15 h. La mezcla de reaccidn se enfrid, se
diluyé con EtOAc (200 mL), se lavd con agua (3 x 200 mL), salmuera (100 mL), se secod y
concentré mediante evaporacion. El residuo se suspendio en dietil éter (20 mL) y el solido
que se produjo se recogid por filtracion para proporcionar el compuesto del titulo como un
sélido incoloro (1,21 g); 'H NMR 7,48 (d, 1H), 7,45 (dd, 1H), 6,81 (d, 1H), 6,07 {t, 1H),
5,68 (s, 2H), 3,92 (s, 3H), 3,83 (s, 31-1);.3,68 (s, 2H), 3,25-3,20 (m, 2H), 1,93 (s, 3H), 1,47-
1,38 (m, 2H), 1,27-1,08 (m, 4H), 0,81‘ (t, 3H); LC-MS m/z 373.

Ejemplo 13: 4-((2-Amino-4-(1-hidroxipentan-2-ilamino)-6-metil-pirimidin-5-i)metil)-

3-metoxibenzoato de (8)-metilo

4-{(2-Amino-4-(1-hidroxipentan-2-ilamino)-6-metilpirimidin-5-i)metii)-3-metoxibenzoato

de (S)-metilo

Se agrego (S)-2-aminopentan-1-ol (0,769 g) a una solucion del producto del Ejemplo 12
etapa (it1) (1,2 g) en NMP (20 mL) y la mezcla se agité a 120°C durante 60 h. La mezcla
de reaccion se enfrid, se diluyd con EtOAc (50 mL), se lavé con NaHCO; sat. (2 x 50 mL),
salmuera (50 mL), se secd y concentré mediante evaporacion. El producto en bruto se
purificé mediante FCC cluyendo con 20:1 a 10:1 DCM-MeOH para producir un aceite
anaranjado {0,475 g). Una muestra de 100 mg se purificé adicionalmente mediante
RPHPLC para proporcionar €l compuesto del titulo como una goma anaranjada (15 mg);

'HNMR: 7,48 (d, 1H), 7,46 (dd, 1H), 6,89 (d, 1H), 5,68 (s, 2H), 5,50 (d, 1H), 4.58-4.48
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(m, 1H), 4.17-4.05 (m, 1H), 3,92 (s, 3H), 3,84 (s, 3H), 3,70 (5, 2H), 3,39-3,20 (m, 2H),

1,99 (s, 3H), 1,54-1,39 (m, 1H), 1,33-1,20 (m, 1H), 1,16-1,02 (m, 2H), 0,76 (t, 3H); LC-
MS m/z 389.

Ejemplo 14: 4-((2-Amino-4-(1-hidroxiheptan-3-ilamino)-6-metil-pirimidin-5-il)metil)-

3-metoxibenzoato de (S)-metilo

(i) Hept-2-enoato de (I)-terc-butilo

A una solucién de valeraldehido (5,81 g) en THF (100 mL) se agrego terc-butoxicarbonil-
metilenotrifenilfosforano (25,4 g) v la mezcla se agitd durante 16 h a temperatura ambiente
Los solventes se eliminaron mediante evaporacidn y el residuo resultante se agrego a dietil
éter y la mezcla se filtré. El filtrado se concentré mediante evaporacién y el residuo se
purificé mediante FCC eluyendo con 97:3 isohexano-EtOAc para proporcionar el
compuesto del subtitulo (8,5 g); "H NMR (CDCI;): 6,86 (dt, 1H), 5,73 (dt, 1H), 2,25-2,09
(m, 2H), 1,47 (s, 9H), 1,47-1,27 (m, 4H), 0,90 (1, 3H).

(i1) 3-(Bencil((S)-1-feniletil)amino)heptanoato de (S)-terc-butilo

Se agregd n-Butillitio (2,5 M en hexanos, 27,66 mL) a una solucién agitada de (S)-N-

bencil-1-feniletanamina (15,59 g) en THF (150 mL) a -78°C. La mezcla de reaccion se
agitd durante 30 min, se agrego el producto de la etapa (i) (8,5 g) en THF (50 mL) y Ia
mezcla de reaccidn se agité durante 2h a -78°C. La mezcla se inactivo con una solucién de
NH4Cl sat. y se calent6 a temperatura ambiente la mezcla se repartio entre EtOAc y agua,
la fase organica se lavo con agua, se secd y concentré mediante evaporacion. El residuo se
purificé mediante FCC eluyendo con 95:5 isohexano-EtOAc para proporcionar el
compuesto del subtitulo (12,7g); 'H NMR (CDCi;): 7,49-7,15 (m, 10H), 3,87-3,70 (m,
2H), 3,48 (d, 1H), 3,35-3,21 (m, 1H), 1,99-1,78 (m, 2H), 1,53 (s, 3H), 1,39 (s, 9H), 1,36-
1,14 (m, 6H), 0,88 (t, 3H); LC-MS m/z 396 ESL

(iii) Acido (S)-3-(Bencil((S)-1-feniletil)amino)heptanoico

El producto de la etapa (ii) (12 g) se disolvid en DCM (40 mL) y 4cido trifluoroacético (2

mL) vy la mezcla resultante sc agit6 durante 24 h. Los solventes se eliminaron mediante
evaporacién para proporcionar el compuesto del subtitulo (17 g); LC-MS m/z 340 ESI.
(iv) (S)-3-(Bencil((S)-1-feniletil)amino)heptan- 1 -ol

El producto de la etapa (iii) (12 g) se disolvio en THF (120 mL) y se agrego por goteo

complejo borano-THF (1 M en THF, 132,3 mL). La mezcla se agito a temperatura
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ambiente durante la noche y se agregd MeOH seguido de HCI 2M (20 mL). La mezcla se

concentro mediante evaporacién y el residuo resultante se disolvié en MeOH y se purifico

mediante resina SCX. El residuo resultante se purifico adicionalmente mediante FCC

eluyendo con 9:1 a 4:1 isohexano-EtOAc para proporcionar el compuesto del subtitulo (6
5 g); '"HNMR (CDCL): 7,45-7,13 (m, 10H), 4.00-3,91 (m, 1H), 3,85 (d, 1H), 3,69 (d, 1H),

3,56-3,43 (m, 1H), 3,27-3,15 (m, 1H), 2,84-2,71 (m, 1H), 2,61 (s, 1H), 1,77-1,63 (m, 1H),

1,55 (s, 2H), 1,47-1,20 (m, 8H), 0,93 (t, 3H); LC-MS m/z 326 ESI.

(v) (8)-3-Aminohepian-1-ol

Una solucion del producto de la etapa (iv) (5 g} y 5% de Pd/C (0,5 g) en EtOH (25 mL) se

10 hidrogend utilizando una presion de 5 bar a temperatura ambiente durante 5 dias. Una
porcion adicional de 5% de Pd/C (1 ,S‘O‘g) se agregd y la mezcla se hidrogend utilizando a
presion de 5 bar a temperatura ambiente durante 1 dia adicional. La mezcla de reaccidn se
filtré y el solvente se eliminé mediante evaporacion para proporcionar el compuesto del
subtitulo (1,8 g); 'H NMR (CDCls): 3,89-3,74 (m, 2H), 2,94-2,84 (m, 1H), 2,75-2,41 (m,

15 3H), 1,70-1,60 (m, 1H), 1,55-1,38 (m, 2H), 1,39-1,19 (m, 5H), 0,96-0,83 (m, 3H).

(vi} 4-((2-Amino-4-(1 -hidroxiheptan-3-ilamino)-6-metilpirimidin-3-il)metil)-3-

metoxibenzoato de (5)-metilo

El compuesto del titulo se prepar6é mediante el Método del Ejemplo 13 utilizando el

producto del Ejemplo 12 etapa (i11) (0,1 g) y el producto de la etapa (v) (0,08 g). El

20 producto en bruto se purificd mediante RPHPLC para proporcionar el compuesto del titulo
como una goma incolora (9 mg); 'H NMR: 7,49 (d, 1H), 7,46 (dd, 1H), 6,90 (d, 1H), 6,44-
6,25 (m, 2H), 4.39-4.33 (m, 1H), 4.29-4.20 (m, 1H), 3,93 (s, 3H), 3,84 (s, 3H), 3,74 (s,
2H}, 3,30-3,28 {m, 2H), 2,03 (s, 3H), 1,66-1,47 (m, 2H), 1,47-1,32 (m, 2H), 1,29-0,97 (m,
4H}, 0,76 (t, 3H); LC-MS m/z 417.

25 Ejemplo 15: Sal bencenosulfonato de 4-{(2-amino-4-(1-hidroxipentan-2-il-amino)-6-

metilpirimidin-3-il)metil)-3-metoxibenzoato (5)-4-(dimetilamino}butilo

(i) Acido (8)-4-((2-amino-4-(1 -hidroxipentan-2-ilamino)-6-metilpirimidin-5-i)metil)-3-

metoxibenzoico

Se agregd (S)-2-amino-1-pentanol (192 mg) a una suspension agitada del producto del
30 Ejemplo 12 etapa (iti) (0,30 g) en butan-1-0l (2 mL) y la mezcla se calenté en un
microondas a 180°C durante 2 h. Se agregd KOH 5M (0,5 mL) y la mezcla se calent6 hasta

120°C durante un periodo de 1 h en un microondas. La mezcla se concentré mediante
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evaporacion y el residuo se diluyé con MeOH (2 mL). Se agregd por goteo acido acético
helado hasta que el pH fue ~ 7 y la mezcla se purificé mediante RPHPLC para
proporcionar el compuesto del subtitulo como un sélido incoloro (53 mg); 'H NMR: 7,47
(d, 1H), 7.41 (dd, 1H), 6,85 (d, 1H), 5,74 (s, 2H), 5,52 (d, 1 H), 4.15-4.06 (m, 1H), 3,90 (s,
3H), 3,68 (s, 2H), 3,38-3,33 (m, 1H), 3,28-3,22 (m, 1H), 2,02 (s, 3H), 1,52-1,41 (m, 1H),
1,32-1,21 (m, 3H), 1,15-1,03 (m, 2H), 0,76 (t, 3H); LC-MS my/z 375.

(ii) Sulfonato de benceno 4-((2-amino-4-(1-hidroxipentan-2-ilamino)-6-metilpirimidin-5-

iDmetil)-3-metoxibenzoato de (S)-4-(dimetilamino)butilo

Una solucién de anhidruro ciclico del acido 1-propanofosfonico (0,35 mL) (1,57 M en
THF) se agregd una suspension del producto de la etapa (i) (69 mg), trietilamina (0,077
mL), 4-(dimetilamino)-1-butanol (0,12 mL) y 4-dimetilaminopiridina (4.50 mg) en DMF
(2 mL). La mezcla se agit6 a temperatura ambiente durante 60 h y se diluy6 con EtOAc (10
mL). La solucién se lavo con agua (2 x 10 mL), se secéd y concentré mediante evaporacion.
El producto en bruto se purifico mediante RPHPLC para producir una goma ncolora que
se disolvid en MeCN (0,5 mL). Se agregd acido bencenosulfonico (7,9 mg) y el solvente se
evapord para proporcionar un residuo que se triturd con dietil éter para proporcionar el
compuesto del titulo como un sélido incoloro (27,0 mg); 'H NMR: 7,61-7,58 (m, 1H),
7,48-7.45 (m, 3H), 7.34-7,27 (m, 5H), 6,93 (d, 1H), 6,21-6,06 (m, 1H), 4.63-4.57 (m, 1H),
427 (t, 2H), 4.20-4.12 (m, 1H), 3,92 (s, 3H), 3,73 (s, 2H), 3,41-3,33 (m, 4H), 2,42 (s, 6H),
2,03 (s, 3H), 1,77-1,67 (m, 2H), 1,66-1,57 (m, 1H), 1,53-1,43 (m, 1H), 1,34-1.21 (m, 2H),
1,15-1,03 (m, 2H), 0,77 (t, 3H); LC-MS m/z 474,

Ejemplo 16: 3-((2-Amino-4-metil-6-(pentilamino)pirimidin-5-il)metil}-4-

metoxibenzoato de metilo

(1) 3-(Bromometil)-4-metoxibenzoato de metild

Se disolvid 4-metoxi-3-metilbenzoato de metilb (16 g) en EtOAc (100 mL) y se agregaron
N-bromosuccinimida (18,96 g) y 2,2'-azobisisobutironitrilo (1 g). La mezcla se calent6
hasta 80°C durante 4 h. Después de enfriar a temperatura ambiente se agregd sotucion de
tiosulfato de sodio sat., la fase orgénica se separo, se lavd con salmuera, se secd y los
solventes se eliminaron mediante evaporacién. El producto en bruto se disolvié en una
mezcla de isohexano-EtOAc (9:1) y se produjo un sélido que se recogioé para proporcionar
el compuesto del subtitulo (11,82 g); 'H NMR (CDCl3): 8,05-7,98 (m, 2H), 6,91 (d, 1H),
4,55 (s, ZH), 3,96 (s, 3H), 3,89 (s, 3H).
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LC-MS m/z 260.

(11} 3-( (2-Amin0-4—rneti1-6-(pentilamiﬁé)pirimidm—S-il)metil)-4-met0xibenzoalo de metilo

El compuesto del titulo se prepard utilizando el producto de la etapa (i) (11,82 g) y ¢l
Meétodo del Ejemplo 12 etapas (i)-(iv) para proporcionar un sélido producto (2,0 g); 'H
NMR: 7,83 (d, 1H), 7,32 (s, 1H), 7,11 (d, 1H), 6,08 (s, 1H), 5,69 (s, 2H), 3,94 (s, 3H), 3,73
(s, 3H), 3,63 (s, 2H), 3,25- 3,07 (m, 2H), 1,93 (s, 3H), 1,50-1,33 (m, 2H), 1,25-1,01 (m,
4H), 0,79 (t, 3H); LC-MS m/z 373.

Ejemplo 17: 3-({2-Amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)-4-

fluorobenzoato de metilo

(1) 4-Flucro-3-metithenzoato de metilo

Se agrego por goteo SOCI, (5,68 mL) a una solucién de acido 4-fluoro-3-metilbenzoico
(10 g) en MeOH (150 mL) a 0°C durante un periodo de 10 mins. bajo N,. La mezcla
resultante se agité a temperatura ambiente durante 24 h y ¢l solvente se elimind mediante
evaporacion. El residuo se disolvié en EtQAc, se lavo con NaHCO5 sat., salmucra sat., se
secd y se concentré mediante evaporacion para proporcionar el compuesto del subtitulo
(9,85 g); 'H NMR: 7,93-7,83 (m, 2H), 7,04 (dd, 1H), 3,90 (s, 3H), 2,31 (s, 3H).

(i1) 3-((2-Amino-4-metil-6-(pentilamino)pirimidin-5-ilYmetil)-4-flucrobenzoato dec metilo

El compuesto del titulo se preparo6 utilizando el producto de la etapa (i) (12,8 g) y el
Meétodo del Ejemplo 12 etapas (i)-(iv) para proporcionar un solido incoloro (0,27 g); 'H
NMR: 7,89-7,81 (m, [H), 7,46 (dd, 1H), 7,32 (dd, 1H), 6,31 (1, 1H), 5,74 (s, 2H), 3,78 (s,
3H), 3,77 (s, 2H), 3,27-3,22 (m, 2H), 1,95 (s, 3H), 1,44 (gn, 2H), 1,27-1,07 (m, 4H), 0,79
(t, 3H); LC-MS m/z 361. L

Ejemplo 18: 4-((2-Amin0-4-metil-6;(pegtilamino)pirimidin-S—ilectil)-3-

fluorobenzoato de metilo

(1) 4-(Bromometil)-3-fluorobenzoato de metilo

El compuesto del subtitulo se prepard a partir de acido 3-fluoro-4-metilbenzoico (15 g)
segun el Método del Ejemplo 17 etapa (1) para proporcionar el producto (14.5 g) como un
aceite anaranjado; 'H NMR: 7,70 (dd, 1H), 7,62 (dd, 1H), 7,45 (dd, 1H), 3,85 (s, 3H), 2,31
(d, 3H). '

(11) 4-((2-Amino-4-metil-6-(pentilamino)pirimidin-5-iYmetil)-3-fluorobenzoato de metilo

El compuesto del titulo se prepar6 utilizando el producto de la etapa (1) (12,8 g) y el

Meétodo del Ejemplo 12 etapas (i)-(iv) para proporcionar un solido incoloro (40 mg); "H
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NMR: 7,70-7.63 (m, 2H), 6,97 (dd, 1H), 6,53-6,41 (m, 1H), 6,00 (s, 2), 3,84 (s, 3H), 3,81

(s, 2H), 3,28-3,21 (m, 2H), 1,97 (s, 3H), 1,44 (qn, 2H), 1,29-1,07 (m, 4H), 0,81 (t, 3H);
LC-MS m/z 361.

Eiemplo 19: 5-(2-Mctoxibencil)-6-metil-N4-pentilpirimidina-2,4-diamina

El compuesto del titulo se preparé mediante el Método del Ejemplo 1 a partir de 2-metoxi-
benzaldehido (10 g) para proporcionar el producto como un solido marrén claro (0,74 g);
'HNMR: 7,19 (1H, id), 7,00 (1H, d), 6,86-6,73 (2H, m), 6,03-5,90 (1H, m), 5,76 (2H, s),
3,86 (3H, s), 3,65 (2H, s), 3,29-3,16 (2H, m), 2,02 (3H, s), 1,51-1,39 (2H, m), 1,31-1,12
(4H, m), 0,84 (3H, t); LC-MS m/z 315.

Ejemplo 20: 2-((2-Amino-4-metil-6-(pentilamino)pirimidin-S-imetihfenol

Se prepard mediante el Método del Ejemplo 2 utilizando el producto del Ejemplo 19 (0,6
g) para proporcionar el producto como un sélido incoloro (0,52 g); 'H NMR: 11,87 (1H, s),
7.89 (1M, 1), 7,34 (2H, s}, 7,05 (1H, t), 6,88-6,78 (2H, m), 6,74-6,68 (1H, m), 3,67 (2H, s),
3,37 (2H, q), 2,20 (3H, s), 1,49 (2H, gn), 1,29-1,11 (4H, m), 0,82 (3H, t}; LC-MS m/z 301.
Fijemplo 21: 5—(2-Etoxibencil_)—ﬁ-mctil-M-pentilnirimidina-2,4-diamina

Una suspension del producto del Ejemplo 20 (0,1 g) y Cs2CO4 (0,5 g) en DMF (2 mL) se

agitd durante 30 mins. Se agregd bromoetano (0,03 mL) y la suspension resultante se
calent6 a 80°C durante 1 h. La mezcla se enfrid, se filtro y se agregaron EtOAc (10 ml) vy
agua (5 ml). La fase organica se separd, se secO y se concentrd para proporcionar un
producto en bruto que se purificd mediante RPHPLC para proporcionar el compuesto del
titulo como un sélido incoloro (27 mg); 'H NMR: 7,13 (1H, td}, 6,96 (1H, d), 6,82-6,74
(2H, m), 5,93 (1H, 1), 5,62 (2H, ), 4.09 (2H, q), 3,62 (2H, s), 3,23 (2H, q), 1,99 (3H, s),
1,41 (2H, gn), 1,39 (3H, t), 1,28-1,08 (4H, m), 0,82 (3H, t); LC-MS m/z 329.

Ejemplo 22; 5-(2-(3-(Dimetilamino)propoxi)bencil)—6—mctil-N4-pentil-nirimidina-Lﬂ-

diamina

El compuesto del titulo se preparé mediante el Método del Ejemplo 3 utilizando el
producto del Ejemplo 20 (0,1g) e hidrocloruro de N,N-dimetilaminopropiicloruro (0,105 g)
para proporcionar un solido incoloro (27 mg); 'H NMR: 7,14 (1H, td), 6,96 (1H, d), 6,81-
6,74 (2H, m), 5,92 (1H, 1), 5,63 (2H, s), 4.05 (2H, 1), 3,63 (2H, 5), 3,23 (2H, q), 2,41 (ZH,
t), 2,15 (6H, s), 1,99 (3H, s), 1,90 (2H, gn), 1,42 (2H, qn), 1,28-1,17 (2H, m), 1,17-1,07
(2H, m), 0,81 (3H, t); LC-MS m/z 386.
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Ejemplo 23: 5-(3-Metoxibencil)-6-metil-V4-pentilpirimidina-2,4-diamina

El compuesto del titulo se prepard mediante el Método del Ejemplo 1 a partir de 3-metoxi-
benzaldehido (10 g) para proporcionar a sélido marrén claro (3,7 g); 'H NMR: 7,16 (1H,
dd), 6,75-6,66 (3H, m), 6,30 (1H, s), 5,82 (2H, s), 3,72 (2H, s), 3,70 (3H, s), 3,30-3,23 (2H,
m}, 2,03 (3H, s), 1,49-1,39 (2H, m), 1,29-1,08 (4H, m), 0,82 (3H, t); LC-MS m/z 315.
Ejemplo 24: 3-{(2-Amino-4-metil-6-(pentilamino)pirimidin-S-ilymetil}fenol

Ei compuesto del titulo se preparé mediante el Método del Ejemplo 2 utilizando el
producto del Ejemplo 23 (0,9 g) para proporcionar a sélido marrén claro (0,72 g); 'H
NMR: 9,25 (1H, s), 7,20-6,93 (2H, m), 6,65 (2H, s), 6,60-6,53 (2H, m), 6,50 (1H, s), 3,71
(2H, s), 3,43-3,20 (2H, m), 2,10 (3H, é)', 1,46 (2H, gn), 1,31-1,06 (4H, m), 0,82 (3H, t);
LC-MS m/z 301.

Ejemplo 25: 5-(3-(3-(Dimetilamino)propoxi)bencil)-6-metil-N‘-pentil—pirimidina-2,4-

diamina

El compuesto del titulo se prepard mediante ¢l Método del Ejemplo 3 utilizando el
producto del Ejemplo 24 (0,1 g) e hidrocloruro de N, N-dimetilaminopropilcloruro (0,105
g) para proporcionar un solido incoloro (0,054 g); '"H NMR: 7,14 (1H, dd), 6,72-6,64 (3H,
m), 6,10 (1H, 1), 5,63 (2H, s), 3,92 (2H, 1), 3,69 (2H, s), 3,25 (2H, q), 2,31 (2H, 1), 2,12
(6H, s), 2,01 (3H, s}, 1,80 (2H, qn), 1,43 (2H, qn), 1,28-1,19 (2H, m), 1,18-1,09 (2H, m),
0,82 (3H, t); LC-MS m/z 386. '

Ejemplo 26: 6-Metil-V*-pentil-5-(3-(2-(piperidin-1-il)etoxi)bencil)pirimidina-2,4-

diamina

El compuesto del titulo se prepard mediante ¢! Método del Ejemplo 3 utilizando el
producto del Ejemplo 24 (0,1 g) e hidrocloruro de N-2-cloroctilpiperidina (0,122 g) para
proporcionar un aceite incoloro (0,045 g); 'H NMR: 7,14 (1H, dd), 6,74-6,65 (31, m), 6,09
(1H, t}, 5,63 (21, s), 3,98 (2H, t), 3,69 (2H, s), 3,24 (2H, q), 2,60 (2H, 1), 2,42-2,37 (4H,
m), 2,01 (3H, s), 1,51-1,33 (8H, m), 1,27-1,19 (ZH, m), 1,17-1,10 (2H, m), 0,8] (3H, 1);
LC-MS m/z 412.

Ejemplo 27: 5-(3-(2-(Dimetilamino)etoxi)bencil)-6-metil-NV'-pentilpirimidina-2,4-

diamina .
El compuesto del titulo se preparé mediante el Método del Ejemplo 3 utilizando el

producto del Ejemplo 24 (0,1 g) e hidrocloruro deN-2-dimetilaminocloruro (0,096 g) para
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proporcionar a solido marrdn claro (0,022 g); 'H NMR: 7,15 (1H, dd), 6,72 (1H, d), 6,69-
6,65 (2H, m), 6,10 (1H, 1), 5,63 (2H, ), 3,97 (2H, 1), 3,69 (2H, s), 3,25 (2H, q), 2,58 (2H,
1), 2,19 (6H, s), 2,01 (3H, s), 1,43 (2H, qn), 1,29-1,09 (4H, m), 0,82 (3H, t); LC-MS m/z
372.

Ejemplo 28: 6-Mctil—]\"-pentil-S-(S-(Z-mirrolidin-l-il)etoxi)bcncil)pirimidina-Z,d-

El compuesto del titulo se prepard mediante el Método del Ejemplo 3 utilizando el
producto del Ejemplo 24 (0,1 g} e hidrocloruro de N-2-cloroetilpirrolidina (0,115 g) para
proporcionar un aceite incoloro (0,036 g); "H NMR: 7,15 (1H, dd), 6,74-6,65 (3H, m), 6,11
(1H, s), 5,65 (2H. s), 3,99 (2H, t}, 3,70 (2H, 5), 3,27-3,22 (2H, m), 2,74 (2H, t), 2,44-2,36
(4H, m), 2,02 (3H, s), 1,71-1,63 (4H, m), 1,44 (2H, qn), 1,30-1,19 (2H, m), 1,18-1,10 (2H,
m), 0,82 (3H, 1); LC-MS m/z 398.

Ejempla 29: S-(3-((Dimetilamino)metil)benci])-6-mctil-N4—pcntilnirimidina—214-

diamina

(1) 2-(3-((2-amino-4-metil-6-(pentilamino)pirimidin-5-ilmetil)fenil)acetato de etilo

El Método del Ejemplo 12 utilizando 3-bromometilbenzoato de metilo (6 g) se usd para
proporcionar el compuesto del subtitulo como un aceite anaranjado que se solidifico al
reposar (0,7 g); "H NMR: 7,79-7,71 (2ZH, m), 7,45-7,32 (2H, m), 6,36 (1H, s), 5,78 (ZH, s),
4.29 (2H, q), 3,82 (2H, s), 3,29-3,22 (2H, m), 2,01 (3H, s), 1,49-1,38 (2H, m), 1,28-1,07
(7H, m), 0,79 (3H, 1). o

(i) (3-((2-Amino-4-metil-6-{pentilamino}pirimidin-5-ilmetil)fenil)metanol

Una solucion del producto de la etapa (i) (0,21 g) en THF (2 mL) se agrego a una solucion
de LiAlH4 (1M en THF, 0,88 mL) en THF (2 mL) a 0°C. La mezcla se agitd a temperatura
ambiente durante 2 h. Una porcion adicional de LiAlH, (0,88 ml.) se agregd y la mezcla se
agitd a temperatura ambiente durante 15 h. La mezcla se vertio cuidadosamente en NaOH
2M (20 mL) y la fase acuosa se extrajo con EtOAc (3 x 20 mL). Las fases orgédnicas
combinadas se secaron y concentraron mediante evaporacion para proporcionar el
compuesto del subtitulo como un sélido incoloro que se utilizé sin purificacién adicional
(0,176 g); 'H NMR: 7,19 (1H, dd), 7,09 (2H, d), 7,07 (2H, s), 6,97 (1H, d), 6,12 (1H, 1),
5,10 (1H, 1), 4.43 (2H, d), 3,72 (2H, s), 3,24 (2H, q), 2,01 (3H, s), 1,44 (2H, qn), 1,28-1,10
(4H, m), 0,82 (3H, t).
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(iil) 5-(3-(Clorometii)bencil)-ﬁ-metil-Nq-pentilpirimidina-?ﬂ4-diamina

Se agregd SOCl; (0,049 mL) a una solucién agitada del producto de la etapa (ii) (0,176 g)
en DCM (5 mL) a temperatura ambiente la mezcla se agité durante 1 h, después El
solvente se elimind para proporcionar ¢l compuesto del subtitulo como un aceite amarillo
que se uso sin purificacion adicional (0,182 g); 'I~i NMR: 7,97 (1H, t), 7,34-7,25 (3H, m),
7,21 (2H, s), 7,15-7,09 (1H, m), 4.72 (2H, s), 3.86 (2H, s), 3,37 (2H. q), 2,19 (3H, s), 1,47
(2H, gn), 1,27-1,17 (2H, m), 1,15-1,06 (2H, m), 0,80 (3H, 1).

(iv) 5-(3-((Dimetilamino)metil)bencil)-6-metit-N"-pentilpirimidina-2.4-diamina

Se agrego una solucidn de dimetilamina 2M en EtOH (0,4 mL) a una solucién del producto
de la etapa (iii) (0,09 g) en DMF (2 mL) y la mezcla sc agito a temperatura ambiente
durante 15 h. Se agregdé NaHCO; sat y la fase acuosa se extrajo con EtOAc (2 x 10 mL).
Las fases organicas combinadas se¢ Iavéron con agua (3 x 5 mL), se secaron y concentraron
a un residuo que se purificé mediante RPHPLC para proporcionar el compuesto del titulo
como un s6lido blanquecino (44 mg); 'H NMR: 7,19 (1H, dd), 7,07-7,03 (2H, m), 6,98
(1H, d), 6,13 (1H, s), 5,63 (2H, s), 3,72 (2H, ), 3.29 (2H, s), 3,24 (2H, q), 2,10 (6H, s),
2,00 (3H, s), 1,43 (2H, gn), 1,27-1,20 (2H, m), 1,18-1,10 (2H, m), 0,82 (3H, t); LC-MS m/z
342,

Ejemplo 30: 5-(4-(3-(Dimetilamino)prop-1-inilYbencil)-6-metil-N4-pentil-pirimidina-

2,4-diamina

(i) 5-(4-Y odobencil)-6-metil-N*-pentilpirimidina-2.4-diamina

Se uso el Método del Ejempio 12 utilizando 4-yodobencilbromuro y etilacetoacetato para
proporcionar el compuesto del subtitulo como un sélido (60mg); 'H NMR: 7,59 (2H, d),
6,91 (2H, d), 6,16-6,09 (1H, m), 5,69-5,63 (2H, m), 3,69 (2H, s), 3,27-3,18 (2H, m), 1,99
(3H, s5), 1,46-1,37 (2H, m), 1,28-1,06 (4H, m), 0,82 (3H, t); LC-MS m/z 411.

(11) 5-(4-(3-(Dimetilamino)prop-1 —inil)benci1)-6-metil-N"-penlilpirimidina-iZ,4-diamina

Se disolvid 1-dimetilamino-2-propina (24 mg) en THF (2 mL) purgado con nitrégeno y se
agrego Cul (4.64 mg). La mezcla se agité durante 30 mins. y se agregd a una suspension
del producto de la etapa (i) (0,1 g} y Pd(PPh;3)s (14.08 mg) en una mezcla 1:1 de THF y
trietilamina (2 mL). La mezcla de reaccion se calento hasta 100°C durante 16 h, se enfrio y
concentré mediante evaporacion. El residuo se purificé mediante RPHPLC para

proporcionar el compuesto del titulo como un sélido (9 mg); 'H NMR: 7,31 (2H, d), 7,09
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(2H, d), 6,16-6,11-(1H, m), 5,65 (2H, 5), 3,74 (2H, 5), 3,41 (2H, 5), 2,22 (6H, s), 2,00 (3H,
5), 1,46-1,40 (2H, m), 1,27-1,16 (4H, m), 1,14-1,06 (2H, m), 0,81 (3H, t); LC-MS m/z 366.

Ejemplo 31: 5-(4-(3-(Dimetilamino)propil)bencil)-6-mctil-N‘-pentilpirimidina-2,4-

diamina

El producto de!l Ejemplo 30 (8 n1g) se disolvié en EtOH y se hidrogend en un hidrogenador
H-cube™ utilizando un cartucho de reaccion de 10% de Pt/C (ofrecido por ThalesNano
Nanotechnology, Hungria) utilizandoe el “modo H; completo”. El solvente se elimind
mediante evaporacion y el residuo resultante se purificé mediante RPHPLC para
proporcionar el compuesto del titulo como un sélido (1 mg); "H NMR: 7,06 (2H, d), 7,00
(2H, d), 6,09-6,03 (1H, m), 5,62 (2H, s), 3,68 (2H, s), 3,25-3,19 (2H, m), 2,19-2,13 (2H,
m), 2,09 (6H, s), 2,00 (3H, s), 1,66-1,59 2H, m), 1,46-1,38 (2H, m), 1,25-1,17 (4H, m),
1,16-1,08 (2H, m), 0,81 (3H, t); LC-MS m/z 370.

Ejemplo 32: 5-(3-@-1Dimetilamino)propil)bencil)-6—metil-N“-pentilpirimidina-2,4-

diamina

(i} 5-(3-(3-(Dimetilamino)prop-1 -inil)bcnci])—é—mcli]-Nq—pentilpirimidina-2.4-diamina

Se usd el Método del Ejemplo 30 utilizando 3-yodobencil bromuro para proporcionar ¢l
compuesto del subtitulo (60 mg); LC-MS m/z 366.
(i) 5-(3-(3-(Dimetilamino)propilibencil)-6-metil-V*-pentilpirimidina-2.4-diamina

Se siguio ¢l Método del Ejemplo 31 utilizando el producto de la etapa (i) (0,06 g) para
proporcionar ¢l compuesto del subtitulo como un sélido (8 mg); "H NMR: 7,15 (1H, 1),
7,00-6,89 (3H, m), 6,12-6,06 (1H, m), 5,62 (2H, s), 3,70 (2H, s), 3,29 (2H, s), 3,28-3,21
(2H, m), 2,18-2,13 (2H, m), 2,08 (6H, s), 2,01 (3H, 5), 1,69-1,57 (2H, m), 1,49-1,38 (211,
m), 1,27-1,18 (2H, m), 1,18-1,07 (2H, m), 0,82 (3H, t); LC-MS m/z 370.

Ejemplo 33: 5-(4-13—(Dimetilamino)pmpoxi)-z-metilbcnciD-ﬁ—metil-N‘-

pentilpirimidina-2.4-diamina

(i) S-(4-Metoxi-2-metilbcncil)—6—meti1-1V4-penti1pirimidina—2.4—diamina

Se uso el Método del Ejemplo 1 utilizando 4-metoxi-2-metilbenzaldehido (10 g) para
proporcionar ¢l compuesto del subtitulo como un sélido color crema (0,67 g); "H NMR:
6,77 (4, 1H), 6,59 (dd, 1H), 6,49 (d, 1H), 5,97 (t, 1H), 5,63 (s, 2H), 3,68 (s, 3H), 3,52 (s,
2H), 3,22 (q, 2H), 2,32 (s, 3H), 1,90 (s, 3H)., 1,42 (gn, 2H), 1,29-1,09 (m, 4H), 0,82 (t, 3H).
(ii) 4-((2-Amino-4-(pentilamino)pirimidin-5-il)meti)-3-metlfenol
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Se us6 el Método del Ejemplo 2 utilizando el producto de la etapa (i) (0,5 g) para
proporcionar el compuesto del subtitulo como un sélide incoloro que se usé sin
purificacién (0,350 g); 'H NMR: 8,96 (s, 1H), 6,58 (s, 1H), 6,48-6,30 (m, 2H), 5,95 (s,
1H), 5,62 (s, 2H), 3,48 (s, 2H), 3,22 (c';,IZH), 2,25 (s, 3H), 1,90 (s, 3H), 1,41 (gn, 2H), 1,28-
1,09 (m, 4H), 0,82 (t, 3H); LC-MS m/z 313 {multimodo -).

i11) 5-(4-(3-(Dimetilamino)propoxi

-2-metilbencil)-6-metil-N*-pentilpirimidina-2. 4-

diamina

Se usd el Método del Ejempio 3 utilizando el producto de la etapa (ii) (0,1 g) e
hidrocloruro de dimetilaminopropil-cloruro (0,075 g) para proporcionar el conpuesto del
titulo como un sélido incoloro (13 mg); 'H NMR: 6,76 (d, 1), 6,57 (dd, 1H), 6,47 (d, 1H),
5,97 (t, 1H), 5,63 (s, 2H), 3,91 (t, 2H), 3,52 (s, 2H), 3.22 (q. 2H), 2,34-2,27 (m, 5H), 2,12
(s, 6H), 1,90 (s, 3H), 1,79 (qn, 2H), 1,46-1,36 (m, 2H), 1,27-1,06 (m, 4H), 0,81 (t, 3H);
LC-MS m/z 400. '

Ejemplo 34: 2-(3-( 1-(2-Amin0-5-(4-(3_.-(dimetila mino)propoxi)bencil)-6-

metilpirimidin-4-ilamino)-3-hidroxipropil)feniacetato de (R)-metilo

(i) 4-((2-Amino-4-bromo-6-metilpirimidin-5-iYmetil}fenol y 4-((2-amino-4-cloro-6-

metilpirimidin-5-imetilYfenol

Una solucién de BBr3 (1 M en DCM, 15,2 mL) se agregd por porciones a una suspension
agitada del producto del Ejemplo 1 etapa (iii) (1 g) en DCM (20 mL) a 0 °C, durante un
periodo de 10 mins. bajo N, La mezcla resultante se agité a 0°C durante 1 h. La mezcla se
diluyé con HC1 2M (30 mL) y MeOH (10 mL) y se agité a temperatura ambiente durante
30 mins. La fase orgénica se separ6 y la fase acuosa se extrajo con EtOAc (2 x 50 mL).
Los extractos organicos combinados se secaron y concentraron mediante evaporacion para
proporcionar una mezcla 1:1 del compuesto del subtitulos (0,230 g) que se utilizé en la
etapa siguiente sin purificacién; 'H NMR: 6,90 (4H, d), 6,67 (4H, d), 3,89-3,79 (4H, m),
2,22 (3H, s), 2,20 (3H, s).

(i1) 4-Bromo-5-(4-(3-(dimetilamino)propoxilbencil)-6-metilpirimidin-2-amina v

4-Cloro-5-(4-(3-(dimetilamino)propoxilbencil)-6-metilpirimidin-2-amina

Se agregd hidrocloruro de 3-(dimetilamino)propilcloruro (0,437 g) a una suspension
agitada del producto de la etapa (i) (0,23 g), Cs;CO5 (2,401 g) y Nal (0,069 g) en DMF (10
ml). La suspension resultante se agitd a 80°C durante 3 h., se enftio6 y se diluyd con

EtOAc (20 mL). La fase organica se lavo con agua (3 x 30 mL), salmuera (30 mL), se secé
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y concentré mediante evaporacion. El producto en bruto se purificé mediante FCC
eluyendo con DCM y 10:2 DCM-MeOH para proporcionar una mezcla 1:1 de los
compuestos del subtitulo (0,043 g) que se utilizaron en la elapa siguiente sin purificacion ;
'"H NMR: 7,00 (d, 4H), 6,88-6,79 (m, 4H), 3,94 (1, 4H), 3,89 (s, 2H), 3,87 (s, 2H), 2,41 (t,
4H), 2,19 (s, 18H), 1,84 (qn, 4H).

(i) 3-(3-(Hidroximetilfenilacrilato de {E)-terc-butilo

Una mezcla de (3-bromofenil)metanol (7,3 g), acrilato de terc-butilo (15 g), acetato de
paladio (0,235g) y tri(o-tolil)fosfina (1,25 g) en MeCN (80 ml.) se calent6 a 90°C durante
2 h. La solucidn se enfrio y se concentrd mediante evaporacion. El residuo resultante se
disolvié en EtOAc, se lavé con agua, se seco y concentré mediante evaporacion. El
producto en bruto se purificd mediante FCC eluyendo con 8:2 a 7:3 isohexano-EtQAc para
proporcionar el compuesto del subtitulo (7,8 g); 'H NMR (CDCls): 7,58 (1H, d), 7,52 (1H,
s), 7,45-7,33 (3H, m), 6,38 (1H, d), 4.72 ( 2H, s), 1,53 (9H, s).

(1v) 3-(Bencil((S)-1-feniletil)amino)-3-(3-({terc-butildimetil-sililoxi)metil)fenil)propanoato
de (R)-terc-butilo

Una solucion de butil litio (2,5 M en hexano, 34 mL) se agregd a una solucién de (S)-(-)-N-
bencil-a-metilbencilamina en THF (200 mL) a —78°C y la mezcla se agitd durante 45 mins.
Una solucion del producto de la etapa (iii) (7,8 g) en THF (20 mL) se agrego y se continud
agitando durante 3 h. El bafio de enfriamien.to .se elimino, se agregd solucion de NH4Cl y la
solucién se dejd calentar a temperatura ambiente, se agregaron EtOAc y agua, la fase
organica se separd, se secd y se concentrd para proporcionar un residuo que se pasé a
través de gel de silice eluyendo con 4:1 isohexano-EtOAc. La eliminacidn del solvente
mediante evaporacion proporciond un residuo que se disolvio en DMF (120 mL). Se
agregaron imidazol (5 g) y terc-butil-dimetilsililcloruro y la solucion se agitod a temperatura
ambiente durante 2 h. Se agregaron EtOAc y agua, la fase organica se separd, se seco y se
concentrd para proporcionar el producto en bruto que se purificd mediante FCC eluyendo
con 95:5 isohexano-EtQAc para proporcionar el compuesto del subtitulo (18 g); LC-MS
m/z 560 (APCI +).

(v) (R)-3-(Bencil({S)-1-feniletil)amino)-3-(3-((terc-butildimetilsililoxi)-metib)fenil)propan-

l-ol
El producto de la ctapa (iv) (18 g) se disolvido en THF (120 mL) y se agrego una solucion
de LiAIH; (1M en THF, 45 mL.). l.a mezcla se agitd a temperatura ambiente durante 4 h. y
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se agregs agua. Se agregaron una solucion de 45% de NaOH y agua y la mezcla se agitd
durante 1 h. El solvente se eliminé mediante decantacion para proporcionar un residuo que
se disolvid en dietil éter. La solucion organica se lavo con salmuera, se secd y concentrd
mediante evaporacion para proporciopaf el compuesto del subtitulo (15,5 g); LC-MS m/z
490 (APCI +). '

(vi) (3-((R}-1-(Bencil((5)-1 -feniletil)amino)-B (metoximetoxi)propil)-fenil Y metanol

A una solucién del producto de la etapa (v) y DIPEA (17 mL) en DCM (160 mL) a 0°C se

agregd metiléter de clorometilo. La mezcla se calentd a temperatura ambiente y se agité
durante 18 h. Se agregd una porcion adicional de metiléter de clorometilo (0,4 ml.) y la
mezcla se agité adicionalmente durante 18 h. La mezcla se lavé con agua, se seco y
concentré mediante evaporacién. El residuo resultante se disolvié en THF (250 ml.). Se
agrego6 una solucion de fluoruro de tetrabutilamonio (75 % p en agua, 10 mL) y la mezcla
se agito durante 4 h, se agregaron salmuera y EtOAc, la fase organica se separd, se lavo
con salmuera, se seco y concentrd mediante evaporacion para proporcionar el producto en
bruto que se purificé mediante FCC eiu‘yendo con 7:3 1sohexano-EtOAc para proporcionar
el compuesto del subtitulo (10,9 g); "H NMR (CDCls): 7,45-7,18 (10H, m), 4.71 (2H, d),
4.42 ( 2H, s), 4.15-4.08 (1H, m), 3,98-3,94 (1H, m), 3,84-3,64 (2H, m), 3,28-3,22 (SH, m),
2,20-2,10 (1H, m), 1,90-1,78 (1H, m), 1,69 (1H bs), 1,16 (3H, d).

(vii) Metanosulfonato de 3-((R)-1-(bencil({S)-1-feniletil)amino)-3-

(metoximetoxi)propil)bencilo

Se agregé por goteo metano cloruro de sulfonilo (1,912 mL) a una solucién del producto
de la etapa (vi) (9,5 g) y triettlamina (4.8 ml.) en DCM (100 mL) a 0-5°C bajo N;. La
mezcla resultante se agitd durante 1 h y el solvente se eliminé para proporcionar el
subcompuesto del titulo bruto que se utilizé en la siguiente etapa sin purificacion adicional
(11,27 g); LC-MS m/z 498 (APCI +)

{(viid) 2-(3-({(R)-1-(Bencil{{8)-1 -fenilefil)amino)—B—( metoximetoxi)propil)-fenil)acetonitrilo

Se agregd en una porcion KCN (6 g) al producto de la etapa (vii) (11,27 g) en DMSO (30
mL) y DMF (30 mL) y la mezcla se calentd hasta 50°C bajo N». La mezcla resultante se
agitd a 50°C durante 18 h y se repartio entre EtOAc y agua. La fase organica se separo, se
lavé con agua, se seco y concentrd mediante evaporacion para proporcionar el

subcompuesto del titulo bruto que se utilizo en la siguiente etapa sin purificacion adicional

(7,69 g); LC-MS m/z 429 (APCI +).
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(1x) 2-(3-((R)-1-(Bencil{(S)-1-feniletiDamino)-3-hidroxipropil)feniacetato de metilo

Se agregod una sotucion de KOH (2,81 g) disuelta en agua (10 mL) a una solucidn agitada
del producto de la etapa (viii) (7,69 g, 17,94 mmol) en EtOH (50 mL) a temperatura
ambiente la mezcla se agito a reflujo durante 24 h. La mezcla se concentré mediante
evaporacion y el residuo resultante se hizo azeotropico con tolueno. Se agregaron MeOH
(100 mL) seguido de HCI conc. (3 mL) al residuo y la mezcla sé agit6 a temperatura
ambiente durante 3 dias. La mezcla se concentré mediante evaporacion y el residuo
resultante se repartio entre EtOAc y agua. L.a fase organica se separo, se lavod con agua, s¢
seco y concentré mediante evaporacion. El producto en bruto se purifico mediante FCC
eluyendo con 7:3 isohexano-EtOAc para proporcionar el compuesto del subtitulo como un
aceite (2,32 g); 'H NMR (CDCls): 7,43-7,19 (m, 14H); 4.14-4.08 (m, 1H); 3,96-3,92 (m,
2H); 3,70 (s, 3H); 3,66 (s, 2H); 3,62-3,53 (m, 2H); 3,41-3,35 (m, 1H); 2,24-2,15 (m, 1H);
1,84 (br s, 1H); 1,74-1,65 (m, 1H); 1,04 (d, 3H); LC-MS m/z 418 (APCI +).

(x) 2-(3-(1-Amino-3-hidroxipropil)fenil)acetato de (R)-metilo

Una suspensi6n del producto de la etapa (ix) (2,3 g) y Pd/C (0,9 g) en MeOH (60 mL) se

agitd bajo a H; presion de 45psi a temperatura ambiente durante 24 h. La mezcla se filtr6 a

través tierra de diatomeas (Celite"™) y el solvente se evaporo para proporcionar un residuo

~ que se purificéd mediante FCC cluyendo con 84:16 DCM-MeOH para proporcionar el

compuesto del subtitulo como un aceite (480 mg); "H NMR: 7,26-7,07 (m, 4H); 3,89 (t,
1H); 3,64 (s, 2H); 3,61 (s, 3H); 3,47-3,37 (m, 2H); 1,71-1,60 (m, 2H}.
(xi) 2-(3-(1-(2-Amino-5-(4-(3-(dimetilamino)propoxi)bencil)-6-metilpirimidin-4-ilamino)-

3-hidroxipropil)fenil)acetato de (R)-metilo

Una solucion del productos de la etapa (ii) (0,045 g) y el producto de la etapa (x) (0,107 g)
en butan-1-ol (3 mL) se colocaron ¢n un tubo para microondas cerrado y se calentaron
hasta 170°C en el reactor de microondas durante 2,5 h. El solvente se elimind mediante
evaporacion y el residuo resultante se repartio entre EtOAc (5 mL) y agua (5 mL). La fase
orgénica se separ6 y la fase acuosa se extrajo con EtOAc (5 mL). Las fases organicas
combinadas se secaron y concentraron mediante hévaporacién para proporcionar un residuo
que se purifico mediante RPHPLC para proporcionar el compuesto del titulo como una
goma incolora (11 mg); 'H NMR: 7,20-7,13 (m, 1H), 7,10-7,00 (m, 5H), 6,82 (d, 2H), 6,41
(d, 1H), 5,60 (s, 2H), 5,36-5,26 (m, 1H), 4.52 (t, 1H), 3,94 (t, 2H), 3,78 (d, 1H), 3,69 (d,
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1H), 3,60 (s, 3H), 3,57 (s, 411), 2,37-2,31 (m, 2H), 2,14 (s, 6H), 2,02 (s, 3H), 1,91-1,77 (m,
4H); LC-MS m/z 522.

Ejemplo 35: 2-(3-(1-(2-Amino-5-(4-(3-(dimetilamino)propoxi)-2-metoxibencil)-6-

metilpirimidin-4-ilamino)-3-hidroxipropil)ifenibacctato de (R)-metilo

2-(3-(1-(2-Amino-5-(4-(3-( dimetilamfﬁo)propoxi)-2-metoxibenciD-6-meti1pirimidin-4-

ilamino)-3-hidroxipropil}fenillacetato de (R)-metilo

Una solucion del producto del Ejemplo 11 etapa (v) (0,15 g) y el producto del Ejemplo 34
etapa (x) (0,184 g) en butan-1-ol (3 mL) se colocaron en un tubo para microondas cerrado
y se calentaron hasta 170°C en el reactor de microondas durante 2 h. Ei solvente se eliminé
mediante evaporacion y el residuo resultante se diluy6é con MeOH (2 mL) y H,SO4 conc.
(0,5 mL). La mezcla se agitd a 65°C durante 2 h, se dejo enfriar, el pH se ajustdé a 7 con
NalCOjsat. y se extrajo con EtOAc (3 x 10 mL). Las fases orgdnicas combinadas se
secaron y concentraron mediante evaporacion para proporcionar un producto en bruto que
se purifico mediante RPHPLC para proporcionar el compuesto del titulo como un sélido
incoloro (43,0 mg); 'H NMR: 7,16 (1H, dd), 7,09-7,00 (2H, m), 6,67 (1H, d), 6,55 (1H, d),
6,40 (1H, dd), 6,21 (1H, d), 5,58 (2H; s), 5,32-5,24 (1H, m), 4.47 (1H, s), 3,96 (2H, 1), 3,82
(3H, s), 3,65-3,55 (9H, m), 2,34 (2H, t), 2,14 (6H, s), 2,01 (3H, s), 1,87-1,77 (4H, m); LC-
MS m/z 552.

Ejemplo 36: 3-(4-((2-Amino-4-metil-6-(pentilamino)pirimidin-5-ilymetil)-3-

metoxifenoxi}propan-1-ol

(1) 4-(3-(Terc-butildimetilsililoxi)propoxi}-2-metoxibenzaldehido

Se agregaron (3-bromopropoxi)(terc-butil)dimetilsilano (6.85 mL) y K2CO; (4.09 g, 29,6
mmol) a una solucion de 4-hidroxi-2-metoxibenzaldehido (3,00 g) en DMF (30 mL) y la
mezcla se agitd durante 14 h a temperatura ambiente, se agregd salmuera y la mezcla se
extrajo dos veces con EtOAc. Las capas organicas combinadas se lavaron con agua y
salmuera, se secaron (MgSQOjy) y concentraron. El residuo resultante se purificdé mediante
FCC para proporcionar el compuesto del subtitulo como un aceite incoloro (5,97 g); 'H
NMR (CDCli3): 10,29 (1H, s), 7,80 (1H, d), 6,55 (1H, dd), 6,45 (1H, d), 4.15 (2H, 1}, 3,90
(3H, s), 3,81 (2H, 1), 2,00 (2H, tt), 0,89 (M, s), 0,05 (611, s).

(11) (4-(3-(Terc-butildimetilsililoxi)propoxi)-2-metoxifenil)metanol




103757-1

20

25

30

63

Se agregé NaBH, (0,35 g) a una solucidn del producto de la etapa (i) (5,97 g) en
THF/MeOH (30 mL /3 mL) a 0°C y la mezcla se agit6 durante 1 h. La reaccién se inactivo
con salmuera y se extrajo dos veces con EtOAc. Las capas organicas combinadas se
lavaron con salmucra, se secaron (MgSQ,) y concentraron. El residuo se purificéd mediante
FCC para proporcionar el subcompuesto de! titulo como un aceite incoloro (5,76 p); 'H
NMR (CDCI5): 7,14 (1H, d), 6,46 (2H, m), 4.61 (2H, s), 4.06 (2H, 1), 3,85 (3H, s), 3,8!
(2H, 1), 2,15 (1H, br s), 1,99 (2H, tt), 0,89 (9H, s), 0,05 (6H, s).

(iii) 2-(4-(3-(Terc-butildimetilsililoxi)propoxi)-2-metoxibencil }-3-oxobutanoato de metilo

Se agregd cloruro de metanosulfonilo (0,93 mL) a la mezcla del producto de la etapa (ii)
(2,50 g) y DIPEA (2,09 mL) en THF (30 mL) a temperatura ambiente y la mezcla se agitd
durante 2 h. El sélido resultante se elimind por filtracion. El filtrado se concentré al vacio,
y se disolvié en DMF (20 mL). Se agregd acetoacetato de metilo (0,99 mlL.) a una
suspension de NaH (55% de dispersion de aceite, 0,37 g) en DMF (15 mL}a 0°Cy la
mezcla se agitd durante 15 min. La solucion de DMF descrita anteriormente y KI (1,27 g)
se agregaron a la mezcla y todo se agité a 80°C durante 4 h. La mezcla se enfrid a
temperatura ambiente y se diluyé con EtOAc. La mezcla se lavo con NaHCOs sat. y
salmuera. La capa organica se secd (MgSQy) y cdnce.ntré. El residuo resultante se purifico
mediante FCC para proporcionar el compuesto del subtitulo como un aceite incoloro (1,80
g); 'H NMR (CDCls): 6,99 (1H, d), 6,42 (1H, d), 6,38 (1H, dd), 4.03 (2H, t), 3,89 (1H, 1),
3,81 (3H, s), 3,80 (2H, 1), 3,67 (3H, s), 3.09 (2H, m), 2,17 (3H, s), 1,97 (2H, t1), 0,88 (9H,
s), 0,04 (6H, s).

(iv) 2-Amino-5-(4-(3-(terc-butildimetilsililoxilpropoxi)-2-metoxibencil)-6-metilpirimidin-

4-ol

Se agregé carbonato de guanidio (0,98 g) a una solucion del producto de la etapa (1ii) (1,78
g) en MeOH (50 mL) y la mezcla se calentd a 65°C durante 7 h. La mezcla se enfrid a
temperatura ambiente y se agregd agué (50 mL). El sélido resultante se recogio por
filtracién y se lavd con EtOH/agua (50 mL /50 1.171L), agua (50 mL), EtOH (50 ml.) para
proporcionar subcompuesto del titulo como un sélido blanco (1,53 g); "THNMR: 6,71 (1B,
d), 6,41 (1H, d), 6,37 (1H, dd), 6,32 (2H, br s), 3,97 (2H, 1), 3.79 (3H, 5), 3,75 (2H, t), 3,45
(211, s), 1,92 (3H, s), 1,85 (2H, tt), 0,85 (9H, s), 0,02 (6H, s); LC-MS m/z 433 ESL

(V) 2-Amino-5-(4-(3-(terc-butildimetilsililoxi)propoxi)-2-metoxibencil }-6-metilpirimidin-

4-if 2 4 6-trimetilbencenosulfonato
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Se agregaron N',N' N’ N°-tetrametilpropano-1,3-diamina (0,88 mL) y cloruro de 2,4,6-
trimetilbenceno-1- sulfonilo (1,15 g} a la solucién del producto de la etapa (iv) (1,52 g) en
THF (15 mL) y la mezcla se agité a temperatura ambiente. Después de 22 h, se agregd HCI
ac. 0,IN (45 mL) y la mezcla se extrajo dos veces con CHCl;. La capa organica se secd
(MgS04) y concentro. El residuo resultante se purificé mediante FCC para proporcionar el
compuesto del subtitulo como un aceite amarillo claro (1,92 g); 'H NMR (CDCl;): 6,94
(2H, 5), 6,71 (1H, d). 6,41 (1H, d), 6,33 (1H, dd), 4.72 (2H, br s), 4.02 (2H, 1), 3,81 (2H, 1),
3,79 (3H, s), 3,76 (2H, s), 2,61 (6H, s-),'2,31 (3H, s), 2,26 (3H, s), 1,98 (2H, t1), 0,89 (9H,
s), 0,05 (6H, s); LC-MS m/z 616 ESL

(vi) 5-(4-(3-(Terc-butildimetilsililoxi)propoxi)-2-metoxibencil}-6-metil-N*-

pentilpirimidina-2.4-diamina

Se agregaron acido trifluoroacético (0,48 mL) y amilamina (1,78 mL) a la solucion del
producto de la etapa (v) (1,90 g) en propionitrilo (19 mL) y la mezcla se agité a 100°C
durante 3 h. El solvente se eliminé mediante evaporacion y el residuo resultante se diluyd
con EtOAc (50 mL) y se lavéd con una solucion de 4% de NH; (20 mL x 4) y salmuera (20
mL). Se sec6 (MgSOy4) y concentro. El residuo resultante se purificé mediante FCC para
proporcionar el compuesto del subtitulo as aceite amarillo claro (1,03 g); '"H NMR
(CDCly): 6,82 (1H, d), 6,47 (1H, d), 6,40 (1H, dd), 5,10 (2H, br s), 4.03 (2H, t), 3,88 (3H,
s), 3,79 (2H, t), 3,72 (1H, q), 3,60 (2H, s), 3,28 (2H, q), 2,36 (3H, s), 1,97 (2H, tt), 1,44
(2H, 1), 1,25 (2H, m), 1,15 (2H, m), 0,89 (9H, s), 0,86 (3H, 1), 0,05 (6H, s); LC-MS m/z
502 ESI.

(vii) 3-(4-((2-Amino-4-metil-6-(pentilamino)pirimidin-5-1lmetil)-3-metoxifenoxi)propan-

1-ol

Se agrego fluorure de tetrabutilamonio (solucidon THF 1,0 M, 4.1 mL) a la solucién del
producto de la etapa (vi) (1,03 g) en THF (6 mL) y la mezcla se agité a temperatura
ambiente durante 4 h. La mezcla se diluyé con EtOAc (30 mL) y se lavo con una solucion
de 4% de NH; (20 mL) y salmuera (20 mL). Se secé (Na;SO4) y concentro. El residuo
resultante se purificé mediante FCC para proporcionar el compuesto del titulo como un
sélido blanco (0,51 g); 'H NMR (CDCly): 6,82 (1H, d), 6,48 (1H, d), 6,38 (1H, dd), 4.87
(IH, brt), 4.69 (2H, br s), 4.10 (2H, 1), 3,88 (3H, s), 3,86 (2H, 1), 3,61 (2H, s), 3,28 (2H,
dq), 2,32 (3H, s), 2,04 (2H, tt), 1,90 (1H, br s), 1,44 (2H, tt), 1,25 2H, m ), 1,15 (2H, m),
0,84 (3H, t); LC-MS m/z 388 ESL
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Ejemplo 37: 5-(2-Met0xi-4-(3-m0rfolinonropoxi)bencil)-6-metil-N4—pentilnirimidina-

2,4-diamina

Se agrego cloruro de metanosulfonilo (0,030 ml.) a la mezcla del producto del Ejemplo 36
(0,14 g) y trietilamina (0,053 mI.) en THF (5 mL) a 0°C. La mezcla resultante se agitd
durante 30 min. Se agregd NaHCO; sat. y la solucion se extrajo dos veces con CHCl. La
capa organica sc secd (MgSO4) v concentrd. El residuo resultante se disolvié en DMF (5
mL). Se agregé morfolina (0,33 mL.) y la mezcla se agité a 60°C durante 5 h. Se agregd
una solucion de 4% de NHj y salmuera y la mezcla se extrajo dos veces con EtOAc. Las
capas organicas combinadas se lavaron dos veces con salmuera, se secaron (NaSQO4) y
concentraron. El residuo resultante se purifico mediante IFCC para proporcionar el
compuesto del titulo como un soélido blanco (0,13 g); 'H NMR: 6,59 (1H, d), 6,52 (1H, d),
6,37 (1H, dd), 5,89 (1H, brt), 5,65 (2H, br 5), 3,94 (2H, 1), 3,82 (3H, s), 3,55 (4H, 1), 3,51
(2H, s), 3,20 (2H, q), 2,39 (2H, ), 2,34 (4H, m), 1,98 (3H, 5), 1,83 (2H, tt), 1,41 (2H, tt),
1,24 (2H, m), 1,14 (2H, m), 0,84 (3H,. t); LCM.‘: m/z 457 ESL

Ejemplo 38: 5-&Mctoxi-4-(3-(4-metilpiperazin—1-il)propgygbencil)-G—mctil-Nd-

pentilpirimidina-2,4-diamina

El compuesto del titulo se prepard mediante el Método del Ejemplo 37 utilizando el
producto del Ejemplo 36 (0,14 g) como un solido blanco (0,13 g); "H NMR: 6,59 (1H, d),
6,52 (1H, d), 6,37 (1H, dd), 5,88 (1H, br t), 5,64 (ZH, br s), 3,93 (2H, t), 3,82 (3H, s}, 3,51
(2H, s), 3,21 (21, q), 2,36 (2H, 1), 2,29 (8H, m), 2,12 (3H, s), 1,98 (3H, s), 1,82 (2H, t1),
1,41 (2H, tt), 1,24 (2H, m ), 1,14 (2H, m), 0,82 (3H, t); LC-MS m/z 470 ESL

Ejemplo 39: S-(4-(4-(Dimetilamino)Butil)-2-met0xibcncil)-6-metil-N4-

pentilpirimidina-2.4-diamina

(1) 4-{4-(Terc-butildimetilsililoxibut-1-inil)-2-metoxibenzoato de metilo

Se disolvieron 4-(terc-butildimetilsiloxi)butina (3,7 g) y 4-bromo-2-metoxibenzoato de
metilo (4.0 g) en THF (30 mL purgado con Nj) y se agregaron Cul (0,61 g), Pd(PPhs) (1,8
g) y trictilamina (4.1 mL). La mezcla sc calenté hasta 100°C durante 6 h, se enfti6 y se
diluyé con EtOAc (10 mL). La solucién se lavé con HCI 0,2N (2 x 10 mL), NaHCO; sat.
(2 x 10 mL) y salmuera. La fase orgdnica se sec6 y concentré mediante evaporacion. El
residuo resultante se purificé mediante FCC para proporcionar €l compuesto del subtitulo
como un aceite incoloro (5,6 g); 'H NMR: 7,61 (1H, d), 7,08 (1H, d), 6,99 (1H, dd), 3,80-
3,75 (8H, m), 2,63 (2H, t), 0,87 (9H, s), 0,06 (6H, s); ESI m/z 349 (M+1).
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(1) 4-(4-(Terc-butildimetilsililoxi)butil)-2-metoxibenzoato de metilo

El producto de la etapa (1) (5,6 g) se disolvidé en MeOH. Se agreg6 10% de Pd/C (50%

humedo) (1,0 g) y la mezcla se agito bajo H, durante 7 h a temperatura ambiente. El Pd/C
se filtr¢ y el filtrado se concentro para proporcionar el compuesto del subtitulo como un
aceite incoloro (5,6 g); 'H NMR: 7,56 (1H, d), 6,95 (1H, d), 6,82 (1H, dd), 3,79 (3H, s),
3,74 (3H, s), 3,58 (2H, 1), 3,58 (2H, 1), 1,64-1,57 (2H, m), 1,50-1,44 (2H, m), 0.83 (9H, s),
0,01 (6H, s); MS:ESI 353 (M+1). '

(i) 4-(4-(Terc-butildimetilsililoxi)Butil}-2-metoxifenil Y metanol

El producto de la etapa (ii) (5,6 g) en THF (30 mL) se agregé a la suspension de LiAlH4
(0,61 g) en THF (50 mL) y 1a mezcla se agité durante 0,5 h a temperatura ambiente, se
enfio en un bafio de hielo y se agregé lentamente Na,SO, (2 mL) sat. La mezcla se agité
durante 2 h a temperatura ambiente y la mezcla se secé (NaxSOy), €l precipitado se filtré
utilizando tierra de diatomeas (Celite™) v el filtrado se concentrd para proporcionar el
compuesto del subtitulo como un aceite incoloro (4.4 g); 'H NMR: 7,22 (1H, d), 6,73-6,71
(2H, m), 4.87 (1H, t), 4.42 (2H, d), 3,73 (3H, s), 3,60-3,56 (2H, m), 2,55 (2H, t,), 1,61-1,57
(2H, m), 1,50-1,43 (2H, m), 0,84 (91, s}, 0,01 (6H, s).

(iv) Terc-butil{4-(4-(clorometil}-3-metoxifenil)butoxi)dimetilsilano

Se agregd cloruro de metanosulfonilo (54 pl) a la mezcla del producto de la etapa (iii)
(195 mg) y DIPEA (155 pL) en THF (3.mL) a0°C. Después de agitarse durante 10 mins,
se agregd LiCl (42 mg) y la mezcla se agi"t(') durante 2 h y se diluyé con EtOAc (10 mL).
La solucion se lavd con HCI 0,2N (2 x 10 mL), NaHCOj; sat. (2 x 10 mL) y salmuera. La
fase orgénica se sec6 y concentrd para proporcionar el compuesto del subtitulo como un
aceite incoloro (200 mg); 'H NMR: 7,26 (1H, d), 6,84 (1H, d), 6,74 (1H, dd), 4.65 (2H, s),
3,80 (3H, s), 3,58 (2H, 1), 2,57 (2H, 1), 1,63-1,58 (21, m), 1,48-1,34 (ZH, m), 0,84 (911, s),
0,00 (61, s).

(v) 2-(4-(4-(Terc-butildimetilsililoxi)butil)-2-metoxibencil)-3-oxobutanoato de metilo

Se agregd acetoacetato de metilo (161 pL) a la suspension de NaH (55% de dispersién de
aceite, 43 mg) en THF (5 mL) a 0°C y la mezcla se agitd durante 0,5 h. Se agregaron ci
producto de la etapa (iv) (200 mg) en THF (5 mL} y K1 (83 mg) y la mezcla se agito a
80°C durante 2h. l.a mezcla se enfrio a temperatura ambiente y se diluyd con EtOAc (30
mL). La mezcla se lavo con HCI 0,IN (2 x 10 mL), NaHCOs sat. (2 x 10 mL) y salmuera.

La fase organica se secO y concentrd y el residuo se purificé medianie FCC para
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proporcionar el compuesto del subtitulo como un aceite incoloro (200 mg); 'H NMR: 6,93
(IH, d), 6,76 (1H, d), 6,64 (1H, dd), 3,89-3,85 (1H, m), 3,85 (3H, s), 3,62-3,55 (5H, m),
2,08-2.89 (2H, m), 2,54-2,50 (2H, m), 2,12 (3H, s), 1,59-1,56 (2H, m), 1,46-1,42 (2H, m),
0,84 (5H, s), 0,00 (6H, s); MS:ESI 423 (M+1).

{vi) 2-Amino-5-(4-(4-(terc-butildimetilsililoxi)butil)-2-metoxibencil)-6-metilpirimidin-4-ol]

Se agregd carbonato de guanidio (109 mg) a una solucion del producto de la etapa (v) (200
mg) en MeOH (5 ml.) y la mezcla se calentd a 65°C durante 12 h. La mezcla se enfrid a
temperatura ambiente y se diluyé con EtOAc (30 mL). La mezcla se lavo con NaHCO; sat.
(2 x 10 mL) y salmuera. ILa fase organica se secd y concentro y el residuo se purificd
mediante FCC para proporcionar el compuesto del subtitulo como un aceite incoloro (147
mg); 'H NMR: 6,73-6,69 (2, m), 6,59 (1H, dd), 6,30 (2H, brs), 3,77 (3H, ), 3,57 (2H, 1),
3,37 (2H, s), 2,52-2,50 (2H, m), 2,94 (3H, s), 1,59-1,56 (2H, m), 1,46-1,42 (2H, m), 0,84
(9H, 5), 0,00 (6H, s). |

(vil) 2-Amino-5-(4-(4-(terc-butildimetilsililoxi)butil}-2-metoxibencil)-6-metilpirimidin-4-il

2.4 6-tnimetilbencenosulfonato

EEl compuesto del subtitulo se prepard mediante el Método del Ejemplo 35 etapa (v)
utilizando el producto de la etapa (vi) (142 mg) para proporcionar un aceite incoloro (260
mg); 'H NMR: 7,07 (2H, s), 6,75-6,72 (3H, m), 6,61-6,98 (2H, m), 3,72 (3H, s), 3,61-3,57
(4H, m), 2,55-2,51 (2H, m), 2,42 (6H, s), 2,28 (3H, s), 2,24 (3H, s), 1,61-1,54 (2H, m),
1,53-1,42 (2H, m), 0,84 (9H, s), 0,00 (6H, s).

(viii) 5-(4-(4-(Terc-butildimetilsililoxi)Butil)-2-metoxibencil}-6-metil-N*

pentilpirimidina-2.4-diamina

El compuesto del subtitulo se prepard mediante ei Meétodo del Ejemplo 36 etapa (vi)
utilizando el producto de la etapa (vii) (260 mg) para proporcionar un aceite incoloro (101
mg); "H NMR: 6,78 (1H, s), 6,60 (2H, s), 6,01 (1H, br s), 5,72 (2H, br s), 3,81 (3H, s),
3,58-3,54 (4H, m), 3,25-3,17 (2H, m), 2,53-2,49 (2H, m), 1,96 (3H, s), 1,63-1,51 (2H, m),
1,50-1,37 (4H, m), 1,30-1,08 (4H, m), 0,84-0,78 (12H, m), 0,00 (6H, s); MS:ESI 501
(M+1).

(ix) 4-(4-((2-Amino-4-metil-6-(pentilamino)pirimidin-S-il)metif)-3

metoxifenilybutan-1-ol

El compuesto del subtitulo se preparé mediante el Método del Ejemplo 36 etapa (vii)

utilizando el producto de la etapa (x) (100 mg) para proporcionar un aceite incoloro (71
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mg):; "H NMR: 6,79 (IH, s), 6,61-6,50 (2H, m), 5,95 (1H, 1), 5,64 (2H, br s), 4.36 (1H, 1),
3,82 (3H, 5), 3,55 2H, s), 3,39-3,33 (2H, m), 3,22-3,17 (2H, m), 2,52-2,49 (2H, m), 1,96
(3H, s), 1,57-1,53 (2H, m), 1,42-1,37 (4H, m), 1,22-1,10 (4H, m), 0,80 (3H, 1); MS:ESI
387 (M+1).

(x). 5-(4-(4-(Dimetilamino)Butil)-2-metoxibencil)-6-metil-N"-pentilpirimidina-2.4-diamina

El compuesto del titulo se prepard mediante ¢l Método del Ejemplo 37 utilizando el
producto de la etapa (ix) para proporcionar un solido blanco (58 mg); "M NMR: 6,79 (1H,
$), 6,61-6,50 (2H, m), 5,94-5,92 (1H, m), 5,63 (2H, s), 3,82 (3H, s), 3,54 (211, s), 3,22-3,17
(2H, m), 2,52-2,49 (2H, m), 2,18-2,14 (2H, m), 2,05 (6H, s), 1,95 (3H, s), 1,55-1,49 (2H,
m), 1,44-1,32 (4H, m), 1,24-1,09 (4H; fn), 0,81 (3H, t); MS:ESI 414 (M+1).

Ejemplo 40: (S)-2-(2-Amino-S—(4-(h’idroximetil)-Z-mctuxibcncil)-ﬁ-metil-pirimidin-4-

ilamino)pentan-1-ol

(1) 4-((2-Amino-4-(1-hidroxipentan-2-ilamino)-6-metilpirimidin-5-il)-metil)-3-

metoxibenzoato de (S)-metilo

Se agrego (S)-2-aminopentan-1-o0l (0,481 g) a una suspension del producto del Ejemplo 12
etapa (iii) (0,5 g) en dioxano (5 mL) y la mezcla se calenté en un microondas CEM a
170°C durante 9 h. La mezcla se enfrid y el solvente se eliminé mediante evaporacion. El
residuo se purificéd mediante FCC utilizando 5% de MeOH en DCM para proporcionar el
compuesto del subtitulo (0,250 g) como una goma anaranjada; 'H NMR: 7,53-7,42 ( 2H,
m), 6,89 (1H, d), 5,75 (2H.d), 5,58 (1H, d), 4.61-4.54 (1H, m), 4.17-4.08 (1H, m), 3,92
(3H, s), 3,83 (3H, s), 3,69 ( 2H, d), 3,58—3,23 (m, 1H), 2,00 (3H, d), 1,53-1,40 (m, 1H),
1,35~1,19 (m, 2H), 1,16-1,02 (m, 2H), 0,77 (31, t); LC-MS m/z 389.

(i1) Acido (S)-4-((2-amino-4-(1-hidroxipentan-2-ilamino)-6-metilpirimidin-5-il)metil)-3-

metoxibenzolico

El producto de la etapa (i) (220 mg) se disolvié en THF (3 mL) y agua (3 mL} y se agregd
solucion de L1IOH (3 M, 0,944 mL). La mezcla se calenté en un microondas CEM durante
6 h a 120°C. El solvente se eliminé mediante evaporacion y ¢l residuo resullante se
disolvid en agua y se acidificé con HCI 2 M hasta un pH de7. El precipitado solido
resultante se filtro y sc seco bajo alto vacio durante la noche para proporcionar el
subcompuesto del titulo (90 mg), 'HNMR: 7,53-7,42 (2H, m), 6,92 (1H, d), 6,61 (2H, d),
421 (1H, d), 3,91 (3H, d), 3,75 (2H, s) 2,09 (3H, s), 1,53-1,42 (1H, m), 1,40-1,20 (2H,
m), 1,09 (2H, q), 0,78 (3H, t); LC-MS m/z 375.
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(ii1) (S)-2-(2-Amino-5-(4-(hidroximetil)-2-metoxibencil}-6-metil pirimidin-4-

ilamino)pentan-1-ol

Se agreg6 complejo borano-THF (1 M, 3 mL., 3,00 mmol) al producto de la etapa (i1) (85
mg) v la mezcla se calentd hasta 80°C durante 2 h. Se agregd cuidadosamente MeOH y la
mezcla se calentd hasta 80°C durante 1 h. El solvente se elimind mediante evaporacion y el
residuo resultante se disolvié en MeOH y se cargd en un cartucho SCX. El cartucho se
lavé con MeOH y se eluyd con una solucion de NH; 0,7 M en MeOH. Los solventes sc
evaporaron para proporcionar ¢l compuesto del titulo como una goma incolora (40 mg), 'H

NMR: 6,94 (1H, s), 6,74 (2H, q), 5.66 (2H, s), 5,48 (1H, 1), 5,14 (1H, 5), 4.59 (1H, 5), 4.45

©(2H, s), 4.15-4.04 (1H, m), 3,84 (3H, d), 3,59 (21, d), 3,25 (1H, dd), 2,03 (3H, s), 1,54—

1,44 (1H, m), 1,32-1,23 (24, m), 1,11 (2H, m), 0,81-0,76 (3H, t); LC-MS m/z 361.

3\
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REIVINDICACIONES
1. Un compuesto de la Formula (1), o una sal farmacéuticamente aceptable del mismo:
; j‘\
R' NH .
X R
N7 ™=
LA S
HNT N7 TR
10 D
donde

X representa -CHj;-, -NR%-, -0-0 -S(ﬁ));{-;
R! representa alquiloCy.s, alcoxiCy.g, a]-céxiCI-GalquiIOCm, hidroxialquiloC.g,
hidroxialcoxiC,.¢ 0 hidroxialcoxi&_6alqui10C.-6;
15 R®representa hidrogeno, alquiloC . o fenilo donde dicho fenilo se sustituye opcionalmente
por 1, 2 6 3 sustituyentes seleccionados de RS
R? representa alquiloC,.¢, alcoxiCy¢ 0 -S-alquiloC.g;
R? representa hidrogeno, halégeno, alquiloCi.g o alcoxiCg;
L' representa un enlace directo, —(CR’R ')y, -Cl-I=CH-(CR9Rw)q-, -CEC-(CRQR'O)(,-,
20 -O-(CR°R'")q-, ~C(0)-O-(CR°R")- 0 -O-(CH)-NRE-(CH,);

R’ representa metilo, hidroxi, —NR“R’Z, cicloalquiloCs, fenilo o un anillo monociclico, o
heterociclico de 4, 5, 6 6 7 miembros que comprende 1, 2 § 3 heteroatomos seleccionados
independientemente de O, N o S donde dichos fenilo y anillos heterociclicos se sustituyen
opcionalmente por 1,2 6 3 sustituyentes seleccionados de R’;

5 R® representa alquiloC, g, fluorcalquileC).g, alcoxiC,.¢, hidroxi, haldgeno, ciano,
-S(0)y-alquiloCy.¢ 0 -CH,-C(0)-0-alquiloCy.g;
R’ representa alquiloC,.q, alcoxiCy ., alcoxiCgalquiloC).s, hidroxi, hidroxialquiloC;, o
~(CHy)-NR''R"?;
R? representa hidrégeno o alquiloC, 4;

3 R’yR' idéntica o diferentemente en cada caso, representa hidrogeno o metilo;
R"' y R independientemente representan hidrégeno, alquiloC,4 o alcoxiC)4alquiloCad;

mrepresenta 1,2, 3,4,5066;
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nrepresenta 0,102,y

grepresenta 0, 1,2,3,4,566;

con la condicion de que el compuesto de la Férmula (I) no sea:

etil éster del acido [3-(2-amino-4-metil-6-pentilamino-pirimidin-5-ilmetil)]-benzoico;
4-((2-amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)-3-metoxibenzoato de metilo; o

4-((2-amino-4-metil-6-(pentilamino)pirimidin-5-il)metil)-3-fluorobenzoato de metilo.

2. Un compuesto de conformidad con la reivindicacion 1, o una sal

farmacéuticamente aceptable del mismo, donde X representa -CH,-.

3. Un compuesto de conformidad con la reivindicacion 1 o la reivindicacién 2, o una

sal farmacéuticamente aceptable del mismo, donde R! representa alquiloC .

4. Un compuesto de conformidad con cualquiera de las reivindicaciones 1 a 3, o una

sal farmacéuticamente aceptable del mismo, donde R? representa hidrogeno.

5. Un compuesto de conformidad con cualquiera de las reivindicaciones 1 a 3, o una
sal farmacéuticamente aceptable del mismo, donde R? representa fenilo y donde dicho

fenilo se sustituye opcionalmente por |, 2 6 3 sustituyentes seleccionados de RS,

6. Un compuesto de conformidad con cualquiera de las reivindicaciones 1 a 5, o una

sal farmacéuticamente aceptable del mismo, donde R® representa metilo.

7. Un compuesto de conformidad con cualquicra de las reivindicaciones 1 a 6, o una

sal farmacéuticamente aceptable del mismo, donde R* representa alcoxiCy .

8. Un compuesto de conformidad con cualquiera de las reivindicaciones 1 a 6, o una

sal farmacéuticamentc aceptable del mismo, donde R* representa hidrogeno.

9. Un compuesto de conformidad con cualquiera de las reivindicaciones ] a 8, o una
e . 4 . . ey,
sal farmacéuticamente aceptable del mismo, donde R” estd unido en la posicion orto del

amlio de fenilo, en relacién al enlace —X-.
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10.  Un compuesto de conformidad con cualquiera de las reivindicaciones 1 a 9, o una

sal farmacéuticamente aceptable del mismo, donde q representa 1,2 6 3.

11.  Un compuesto de conformidad con cualquiera de las reivindicaciones | a 10, o una

sal farmacéuticamente aceplable del mismo, donde q representa 2 6 3.

12.  Un compuesto de conformidad con cualquicra de las reivindicaciones 1 a 11, o una
sal farmacéuticamente aceptable del mismo, donde L representa —(CRgR'O)m-, -CH=CH-

(CR°R'%),- 0 -C=C-(CR’R'"),-.

13.  Un compuesto de conformidad con cualquiera de las reivindicaciones 1 a 11, o una

sal farmacéuticamente aceptable del mismo, donde L representa O-(CRgRIO)q-.

14.  Un compuesto de conformidad con cualquiera de las reivindicaciones 1 a 13, o una
sal farmacéuticamente aceptable del mismo, donde L' estd unido en la posicion para del

anillo de fenilo, en relacion al enlace —X-.

15.  Un compuesto de conformidad con cualquiera de las reivindicaciones 1 a 13, o una
sal farmacéuticamente aceptable del mismo, donde L' est unido en la posicion meta del

anillo de fenilo, en relacién al enlace —X-.

16.  Un compuesto de conformidad con cualquicra de las reivindicaciones 1 a8 6 10 a
13, o una sal farmacéuticamente aceptable del mismo, donde L' esta unido en la posicion

orto del anillo de fenilo, en relacion al enlace ~X-.

17. Un compuesto de conformidad con cualquiera de las reivindicaciones 1 a 16, o una
sal farmacéuticamente aceptable del mismo, donde R® representa NR''R'? o un anillo
monociclico, o heterociclico de 4, 5, 6 6 7 miembros que comprende 1, 2 ¢ 3 heterodtomos
seleccionados independientemente de O, N o S donde dicho anillo heterociclico se

sustituyen opcionalmente por 1, 2 6 3 sustituyentes seleccionados de R’
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18. Un compuesto de conformidad con cualquiera de las reivindicaciones 1 a 17, 0 una
sal farmacéuticamente aceptable del mismo, donde R’ representa NRYR"Zy Ry R

representan ambos metilo.

5 19.  Una composicion farmacéutica que comprende un compuesto de conformidad con
cualquiera de las reivindicaciones 1 a 18, o una sal farmacéuticamente aceptable del

mismo, asociada a un diluyente o vehiculo farmacéuticamente aceptable.

20.  Un compuesto de conformidad con cualquiera de las reivindicaciones 1 a 18, o una

10 sal farmacéuticamente aceptable de este, para uso como medicamento.

21.  Uncompueste de conformidad con cualquiera de las reivindicaciones I a 18, o una

sal farmacéuticamente aceptable de este, para uso en el tratamiento del céncer.

15 22.  Eluso de un compuesto de conformidad con cualquiera de las reivindicaciones | a
18, o una sal farmacéuticamente aceptable de este, en la fabricacién de un medicamento

para uso en €l tratamiento del cancer.

23.  Un mélodo para tratar el cincer en un animal de sangre caliente, como el hombre,
20 que necesite dicho tratamiento y que comprende administrar a tal animal una cantidad
efectiva de un compuesto de Formula (1), o una sal farmacéuticamente aceptable del

mismo, seguin se define en cualquiera de las reivindicaciones 1 a 18.
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RESUMEN

La invencidn se refiere a compuestos de Formula (I):

Rl

(D

donde L', R], R?, R3, R* y X son como se los define en la descripcion. La presente

invencidn también se refiere a procesos para la preparacién de dichos compuestos,
composiciones farmacéuticas que los contienen y su uso en el tratamiento de

15 enfermedades, por ejemplo, cancer.
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2.

3.
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purposes of international search (Rules 12.3(a) and 23.1 (b}).
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Box No.V Reasoned statement under Rule 43bis.1{a)(i) with regard to novelty, inventive step or
industrial appticability; citations and explanations supporting such statement

. Statement
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No: Claims '
Inventive step (IS) Yes: Claims 1-23
No: Claims
Industrial applicability (1A) Yes: Claims 1-23
No: Claims
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Box No. VI Certain documents cited

1. Certain published documents {Rules 43bis.1 and 70.10}
and /or
2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210

Box No. VIl Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Box No. VIl Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet
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'WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/GB2010/050825
ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

V.1 Subject-Matter under Rule 39.1(iv) PCT

Claim 23 relates to subject-matter considered by this Authorlty to be covered by the
provisions of Rule 39. 1(|v) PCT.

The patentability can be dependent upon the formulation of the claims. The EPO, for
example, does not recognise as patentable claims to the use of a compound in
medical treatment, but may allow claims to a product, in particular substances or
compositions for use in a first or further medical treatment.

V.2 Documents
Reference is made to the following documents:

D1 WO 99/50249 A2 (DU PONT PHARM CO [US]) 7 October 1999
(1999-10-07)

D2 US 2005/054590 A1 (AVERETT DEVRON R [US]) 10 March 2005
(2005-03-10)

V.3 Novelty (Art. 33(2) PCT)

V.3.1 D1 discloses several 5-(2-phenylethyl)-6-methyl-pyrimidine-2,4-diamines
wherein the phenyl ring carries different amide substituents (Ex. A-1091 to A-1104,
see Table 1, p. 194) for use in the treatment of cancer metastasis {p. 1, . 5-16).

The compounds of Formula (1) according to claim 1 of the present application differ
from these compounds in that the phenyl ring is attached to the pyrimidy! ring via a -
CH,-, -NR®-, -O- or -5(0),- bridge and not an ethylene bridge, in that the amino group
in the 4-position carries a - possibly substituted - alkyl substituent and in the
substituents of the phenyl ring.

V.3.2 D2 discloses several 5-bromo-6-phenyl-pyrimidine-2-amines (Ex. 3-5, see p. 40)
for use as prodrugs of ligands of the TLR7 receptor (par. [0001], [0048]). The
compounds according to claim 1 of the present application differ from these
compounds in the substitution pattern of the pyrimidyl ring.

V.3.3 Consequently, the subject-matter of claims 1-23 is novel.

Farm PCT/ISA237 (Separate Sheet) (Sheet 1) (EPO-Aprit 2005)
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V.4 Inventive Step (Art. 33(3) PCT)

V.4.1 D1 is considered to be the prior art closest to the subject-matter of claims 1-23.
The disclosure of D1 and the difference between this disclosure and the compounds

according to claim 1 of the present application have been discussed above (section V.
3.1).

V.4.2 The problem to be solved is considered to be the provision of aiternative
pyrimidine-2,4-diamine derivatives for use in the treatment of cancer, pharmaceutical
compositions thereof and their uses.

The solution is given by the compounds, the compositions and the uses according to
claims 1-23.

V.4.3 The retrieved prior art does not contain any pointer to the possibiiity that the
structure of the compounds known from D1 could be altered in such a way as to fall
under claim 1 of the present application, i. e. that the ethylene bridge between the
pyrimidyl and the phenyl ring might be exchanged against a -CH,-, -NR-, -O- or -S(O)
o bridge, the amino group in 4-position might be provided with a substituent and the
substitution pattern of the phenyl! ring might be modified.

V.4.4 The ability of compounds according to claim 1 of the present application to
activate the TLR7 receptor has been demonstrated in the application by means of
experimental data (p. 23, 1.14 - p. 24, |. 6).

V.4.5 The subject-matter of claims 1-23 therefore involves an inventive step.

V.5 Industrial Applicability (Art. 33(4) PCT)
Claims 1-23 meet the requirements of Art. 33(4) PCT.

Re ltem V|
Certain documentscited =~~~
. Application No Publication date | Filing date Priority dates |
: Patent No (day/month/year) | (day/month/year) | (day/month/year)
 22/11/2007 |
WO 2009/067081 (D3) | 28/05/2009 : 21/11/2008
| 14/12/2007

Form PCT/SA/237 (Separate Sheet) (Sheet 2) {EPO-April 2005)




WRITTEN OPINION OF THE International application No.
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Vil
Certain detects in the international application

VIL.1 Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art
disclosed in documents D1 and D2 is not mentioned in the description, nor is this
document identified therein.

VIL2 On p. 8, 1. 26 and |. 31, there are two references to "said phenyl ... rings";
however, the preceding passages do not relate to phenyl rings.

Re ltem VIl
Certain observations on the international application

VIIl.1 The proviso in claim 1 (p. 66, . 3-7) refers to less compounds than the
corresponding proviso in the description (p. 3, |. 21-29). This inconsistency between
claim 1 and the description leads to a lack of clarity of claim 1 (Art. 6 PCT).

VIIl.2 According to several passages in the description, the invention is concerned
with subject-matter which does not fall within the scope of the claims, for example
methods for the preparation of the claimed compounds (cf. p. 1, I. 5-7). In particular,
the passage on p. 12, 1. 27 - p. 14, |. 9 of the description suggests that the invention
relates to prodrugs of the claimed compounds which are not covered by the claims (it
is also pointed out that the term "prodrug” is a functional term which does not give a
specific technical guidance for the selection of suitable derivatives falling under this
term and theretore has to be regarded as unclear).

These inconsistencies between the claims and the description iead to doubt
concerning the matter for which protection is sought, thereby rendering the claims
unclear (Art. 6 PCT).

VHL.3 It is noted that the expressions "optionally" and "such as” have no limiting effect
on the claims (PCT-Guidelines 5.40).

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005)
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Box No.| Basis of the opinion

. With regard to the language, this opinion has been established on the basis of:
X the international application in the language in which it was filed

[0 atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

. O This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

. With regard to any nucleotide andior amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing filed or furnished:

a. (means) .

0 onpaper
O i—n electronic form
b. {time)
O in the international application as filed
D together with the international application in electronic form

[ subsequently to this Authority for the purposes of search

. [0 in addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,
the required statements that the information in the subseguent or additional copies is identical to that in the
application as fited or does not go beyond the application as filed, as appropriate, were furnished.

. Additional comments:

Box No. V  Reasoned statement under Rule 43bis.1(a)(i) with regard to navelty, inventive step or
industrial applicability; cilations and explanations supporting such statement

. Statement
Novelty (N) Yes: Claims 1-23
No: Claims
Inventive step {IS) Yes: Claims 1-23
No: Claims
Industrial applicability (IA) Yes: Claims 1-23
No: Claims

. Citations and explanations

see separate sheet

Farm PCTASA/ 237 (April 2007}
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Box No. VIl Certain documents cited

1. Certain published documents (Rules 43bis.1 and 70.10)
and /or
2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210

Box No. VIl Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Box No. Vill  Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet

Form PCTASA/237 (April 2007)
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lem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

V.1 Subject-Matter under Rule 39.1(iv) PCT

Claim 23 relates to subject-matter considered by this Authority to be covered by the
provisions of Rule 39. 1(|v) PCT.

The patentability can be dependent upon the formulation of the claims. The EPQ, for
example, does not recognise as patentable claims to the use of a compound in
medical treatment, but may allow claims to a product, in particular substances or
compositions for use in a first or further medical treatment.

V.2 Documents
Reference is made to the following documents:

D1 WO 99/50249 A2 (DU PONT PHARM CO [US]) 7 October 1999
(1999-10-07)

D2 US 2005/054590 A1 (AVERETT DEVRON R [US]) 10 March 2005
(2005-03-10)

V.3 Novelty (Art. 33(2) PCT)

V.3.1 D1 discloses several 5-(2-phenylethyl)-6-methyl-pyrimidine-2,4-diamines
wherein the phenyl ring carries different amide substituents (Ex. A-1091 to A-1104,
see Table 1, p. 194) for use in the treatment of cancer metastasis (p. 1, I. 5-16).

The compounds of Formula (I) according to claim 1 of the present application differ
from these compounds in that the phenyl ring is attached to the pyrimidyl ring via a -
CH,-, -NR®-, -O- or -$(0),- bridge and not an ethylene bridge, in that the amino group
in the 4-position carries a - possibly substituted - alkyl substituent and in the
substituents of the phenyl ring.

v.3.2 D2 discloses several 5-bromo-6-phenyl-pyrimidine-2-amines (Ex. 3-5, see p. 40)
for use as prodrugs of ligands of the TLR7 receptor (par. [0001), [0048]). The
compounds according to claim 1 of the present appiication differ from these
compounds in the substitution pattern of the pyrimidyl ring.

V.3.3 Consequently, the subject-matter of claims 1-23 is novel.

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPC-April 2005)
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V.4 Inventive Step (Art. 33(3) PCT)

V.4.1 D1 is considered to be the prior art closest to the subject-matter of claims 1-23.
The disclosure of D1 and the difference between this disclosure and the compounds
according to claim 1 of the present application have been discussed above (section V.
3.1).

V.4.2 The problem to be solved is considered to be the provision of alternative
pyrimidine-2,4-diamine derivatives for use in the treatment of cancer, pharmaceutical
compositions thereof and their uses.

The solution is given by the compounds, the compositions and the uses according to
claims 1-23.

V.4.3 The retrieved prior art does not contain any pointer to the possibility that the
structure of the compounds known from D1 could be altered in such a way as to fall
under claim 1 of the present application, i. e. that the ethylene bridge between the
pyrimidyl and the phenyl ring might be exchanged against a -CH,-, -NR-, -O- or -S(Q)
- bridge, the amino group in 4-position might be provided with a substituent and the
substitution pattern of the phenyl ring might be modified. '

V.4.4 The ability of compounds according to claim 1 of the present application to
activate the TLR7 receptor has been demonstrated in the application by means of
experimental data (p. 23, 1.14 - p. 24, I. 8).

V.4.5 The subject-matter of claims 1-23 therefore involves an inventive step.

V.5 Industrial Applicability (Art. 33(4) PCT)
Claims 1-23 meet the requirements of Art. 33(4) PCT.

Re ltem V|
Certain documents cited e
Application No Publication date Filing date Priority dates ‘_
Patent No (day/month/year) (day/month/year) | (day/month/year)
 22/11/2007
WO 2009/067081 (D3) | 28/05/2009 : 21/11/2008
14/12/2007

Farm PCTASA/ZAT (Separate Sheet) (Sheet 2) (EPO-April 2005)
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Be jtem Vil
Certain defects in the international application

VI.1 Contrary to the requirements of Rule 5.1(aj(ii) PCT, the relevant background art
disclosed in documents D1 and D2 is not mentioned in the description, nor is this
document identified therein.

VIL2 On p. 8, I. 26 and I. 31, there are two references to "said phenyl ... rings”;
however, the preceding passages do not relate to pheny! rings.

Re item V]l

Certain observations on the internationa! application

VIIL.1 The proviso in claim 1 (p. 66, I. 3-7) refers to less compounds than the
corresponding proviso in the description (p. 3, I. 21-29). This inconsistency between
claim 1 and the description leads to a lack of clarity of claim 1 (Art. 6 PCT).

VIIl.2 According to several passages in the description, the invention is concerned
with subject-matter which does not fall within the scope of the claims, for example
methods for the preparation of the claimed compounds (cf. p. 1, I. 5-7). In particutar,
the passage on p. 12, 1. 27 - p. 14, |. 9 of the description suggests that the invention
relates to prodrugs of the claimed compounds which are not covered by the claims (it
is also pointed out that the term "prodrug” is a functional term which does not give a
specific technical guidance for the selection of suitable derivatives falling under this
term and therefore has to be regarded as unclear).

These inconsistencies between the claims and the description lead to doubt
concerning the matter for which protection is sought, thereby rendering the claims
unclear (Art. 6 PCT).

VIHI.3 it is noted that the expressions "optionally” and "such as" have no limiting effect
on the claims (PCT-Guidelines 5.40).

Form PCT/ISA/237 (Separate Shest) (Sheet 3) (EPO-April 2005)
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{PCT Article 18 and Rules 43 and 44)

Applicant's or agent’s file reference FOR FURTHER see Form PCTASA/220

103757-1P WO ACTION as well as, whare applicable, item 5 below.
International application Ne. international filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/GB2010/050825 20/05/2010 21/05/2009
Applicant

ASTRAZENECA AB

This intemational search report has been prepared by this International Searching Authority and is transmitted to tha applicant
according to Articie 18. A copy is being transmitted to the internationa! Bureau.

This international search raport consists of a total of 3 sheets.
Itis also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed

D a translation of the intemational application into , which is the language
of a translation furnished for the purposes of intemational search (Rules 12.3(a) and 23.1(b})

b. [:’ This intemational search raport has been established taking into account the rectification of an obvious miatake
authorized by or notified lo this Authority under Rule 91 (Rule 43.8bis(a)).

c. D With ragard to any nucleotide and/or amino acid séquence disclosed in the international application, see Box No. |
2. D Certain claims were found unsearchable {See Box MNo. II}
3, [:] Unity of invention is lacking {see Box No II)

4. With regard o the title,
D the text is approved as submitted by the applicant
the text has been establishad by this Authority to read as follows:

NOVEL PYRIMIDINE DERIVATIVES AND THEIR USE IN THE TREATMENT OF CANCER AND
FURTHER DISEASES

5. With regard to the abstract,
the text is approved as submitted by the applicant

[:] the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV, The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No.,
D as suggested by the applicant
[:[ as selected by this Authority, because the applicant failed to suggest a figure
[:l . as selected by this Authority, because this figure better characterizes the invention
b, none of the figures is 10 be published with the abstract
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