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BRIGARD & CASTRO

SANTAFE DE BOGOTA

PODER
Yo (nosotroa) ASTRAZENECA AB

Domiciktado(s) en S 151 85 Sodertalje
SUECIA

Nombro{amos) a RAMIRO CASTRO DUQUE y/o
HECTOR GOMEZ WMEJIA de Santafé de Bogotd
Colombla epoderados verdaderos y legales con poder
especial emplio y suficients para recabar de lae oficinas
y autoridades colomblanas administrativas judiclales y de
policia en cualquler instancla o recurso |a obtencién de
patentes de Invencidon registros de marcas disefios
industriaies modelos de ubhidad depdsitos de nombres
comerclales y enseflas registros de derechos de autor y
contratos sobra loa mismos obtencién de certificados ds
oblentor de variedades vegetales asl como sus
prorrogas renovaclones anotaclones de traspaso
cambios de nombre y/o domicilio elaborar tramitar y
registrar coniratos de licencla y licenclas de cualesquiara
wases mtervenlr como demandante o como demandado
en cualquier nstancla y recurso ante cualquler juez
corporacién funcionario pubiico o autoridad en acclones

udiciales administrativas y de polcia tales como
‘oposlclonas al ragistro de marcas acclones de caducidad
cancelacion y nulidad accrones relvindicatorias acclones
derivadas de la obtencidn o explotacién de licencias
acclones de competencia desieal demandass penalea
acclones de [ndemnizacidn de penuicios reclamos y
observaclones a solictudes de patentes diseflos
industriales modelos de utiidad en el ejercicio de
medidas cautelares y en otras acclones o medidas
simiiares

A este efacto [o(s) faculto(amos) para slevar solicitudes
formular descripclones enmlendas protestas
daclaraclones opoeiciones cancelaciones nulidades
apelaciones y reclamos pagar Impuestos cuotas y
gravamenes prescritos por la ley renunclar o desistir a/
derechos concedidos o en curso de concesidn recib
loda clase de documentos y valores dando el descargo
respectvo y en general para dar ante dichas
autoridades todos los pasos necesarios al efecto indicado

tomar todas las medidas que creyeren conducentss al
rasguardo de mis (nuestroe Intereses) con todas las
demds facultades legales necesarias

Este poder comprende la facuitad de ratificar o cg
en mi (nuastro) nombrs lo actuado asl como lgifs

en partfe y revocar =
nombro(famos) a RAMIRC CASTRQ BE
HECTOR GOMEZ MEJIA domicliiado(s) arf
No 1658 Plso 9 mig
Colombia con facultadegtnait

designar apoderados judi

Otorgado y fitmado en

hoy
Firma

Nombre
Cargo

~ extrajudiclal

5X %

NEY
-

COLOMBIA

POWER OF ATT
| (We ASTRAZENECA AB

Domiclled In S 151 85 Sodertalje
SWEDEN

Hereby appoint RAMIRO CASTRO DUQUE and/or
HECTOR GOMEZ MEJIA of Santafé de Bogotd
Colombla my (our ) true and lawful attomeys with
apaclal ample and sufficient power to obtaln from the
Colomblan administrative udicial and police offices
and authoriles In any Instance pnwvileges of patents
of Invantion reglstration of tredemarks Industrial
designs and utility models registration of commerclat
names and emblems regisiraton of copyright and
contrects relatad thereto ceriificates of obtainers of
vegetable varleileas as well as extensions renewals
and racordal of mssignments and changes of name
and domiclle relaied fto the above fo prepare
prosecute and raegister licenses of any kind to act as
painiiif or defendant n any inslance or recourse and
before any judge corporation public officlal or -ﬁ_
authortly In judicial administrative and police actions

such as oppasitions to the registration of trademarks
caduclty cancellation and nullity actions claim actions
denved from the obtaining or exploltation of licenses
action of unfair competition penal demands actions of
indemnities for damages claims or observations on ‘#:
patent applications models Industrial designs and

utiity modals In the axercise of preventive measures

and in other actions or similar proceedings

To that effect they hereby empowered to file
applicetions formulate descriptions amendments
protests declarations oppositions cancellations
nullitiea appeals and claims to pay taxes quotas and
assessments prescribad by law renounce or waive
the rights granted or in the process of granting to
racelve all kinde of dacuments and valuables giving
the respeciive release of recelpt and In general to
take bafore sald authonties the necessary steps to
such effect and any measures that they may deem
pertinent to the safeguard of my (our) Interest{s) with
all the other necassary legal powers

*

:

This power Includes the faculty to ratify or confim i
desist settle and compromisa on my {our) behalf and
to subsiitute |hls power In L

tome )
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i CERTIFICAD NOTARIAL (SOCIEDAD)

Hoy de de
Personaimente comparecid ante ml

a qulen conozco, y de quien me consta que firmd el
janterior documento, debidemants juramentedo declard y
llo que &t es

%

Da ASTRAZENECA AB

"Socledad lagaimenta constivida para un periodo da
duraclén que ain no ha terminado; que el declarante
estd autorizado por dicha compaflila para conferir aste

" poder; que el sello estampado por él al pla de tal poder,
en nombre y represantacién de ia axpresada compafila,
es ol sello oficlal de ella; y que el objato para el cual se
confiere este Instrumento estd comprendido dentro del
de ha sacledad.

%l suscrito Notaro hace conster que tuvo a la vista las
prusbas da |a existencla de la socladad.

y que qulen conflare el prasente poder es su
reprasentants.

ﬁg : Notario Pablico (selio)
-. CERTIFICADO NOTARIAL
. g PERSONA NATURAL
Hoy da de
comparacid(eron) ants ml -
! ‘a qulen (es) conozgo .y ma consta quu at(ao pEY o

pernona(s) firmante(s) -del documeanlo_g
quien(es) declara(n) que otorgan epziiell _«
y propasitos que ehnél 88 expreaan qﬁ"

*ﬁ . Notarlo Pablico (sallo\

LEGALIZACI N ANTE C NSUL COLOMBIANQ
“JES REQUERIDA

N TARIAL CERTIFICATE (G RPORATION) ,’}/

On th.ls ’ b - day of &’Wh“ of oo
Personally appeared before ma

GILES
to me %uwn. and known to me to be tnha person who
signed the foregoing instrument who being by me duly
swomm did depose and say that ha (she) la the

T S e o, ~
DIRECTOR IP BERVICES
qsg: f’rﬁ-
of ASTRAZENECA AB et
#‘lﬁ:" _:."‘b -
Proy

Which Ia legally conatituted for a term not yst expired,
that deponent !s authorized by said Company to confer
this Pcwer of Attorney: that the seal affixed heraunto by
the deponent In the .-name and on behalf of sald
Corparation Is the corporate sesl thersof, and that the
purpose for which this Instrument ls grantad Is Included
within the corporate purpose of company.

The undersigned Notary Public attests that he has seen
the documents that prove the existence of the company.

SoErsenl
Ly TAnuaR Y b SN

and that he (she) who granis the present power of
attomey Is s Represeniative.

State of
under date of

NOTARIAL CERTIFICATE
BAIURAL PERSON

o day of of -
e dfao m’om me '_-'

ara) known to me and who'| altest executed the

ument and hev(thay) declared he (they)
iT"‘ et the usas and purposes therein

m “u. &q.,,
e, 22
Bnugly Pubjic (Seal)
Sy



UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

Mo  D644894
I'ste 14 November 2000

'mﬂ'ﬂ f - -
s docwnent bears 1RA, % ALlVAREY
the mignature /seal of  J B Hodgson INTERPRETE Ray

b u, Ninuxida (g

Acting 1 the capacity of Notary Publle

Signed by J Garbrah




TRADUCCION OFICIAL No. 432/2000 de las legalizacionss que
¢6 sncuaniran s continuacion de un Poder otorgade ABTRAZENECA
AB, une compaftia domicillada en §-181 88. Godertalje, S8UECIA al
doctor RAMIRO CASTRO y HECTOR GOMEZ, Santafé de Bogots,
D.C., Colombla, del Inglés «l espaficl, Iias cusies para sy
ideniificacion es sslla con o) Selio de! Traductor al mismo
tiempo que In presents.-

R SR N R S R R L e S I R AL R
AREXOS: E! Poder erriba mencionado, Certificacién Nolerlal,
Ceortificacion por ol Gacreiario de Estado Principal de Su Majestiad
Para los Asuntos de e Comunidad y el Extranjerc en: Londres,
Ingisterra, .Cartificacion del Condulado Generel de “Colombis en
Londres, Ingisterra, Aulenticacion por el Ministerio de Relaclones
Exteriores de Colombis.-

s L S e e I L L LI e s

Firme llogible (Firmado) ﬁ:
Notario Pablico i
BELLO NOTARIAL EN RELIEVE.

BRI EEE AP R LR EF AP E bbb R b SRS b b3 ad

REINO UNIDO DE LA GRAN BRETARA E IRLANDA DEL

NORTE . ﬁi
No. D644894

Fecha...14 de Noviembre del afio 2000...... .
Este documento porta
ia firma/eslio de

-----------------------------

§o por. J. Garbrah
Firme liegible (firmado)

Q
HUBO NAVERRO ALVAREX
IRADUCTOR E. INTERPRETE OFICIE,
fo 1476 Mirlsaiide 105 .



Por ol Becretario de Estado Principal de
Gu Majestad para los Asunlos de Ia
Comunided y el Extranjero. ~

SELLO EN RELIEVE.

HAY SELLO DE LA COMUNIDAD
Y E>L EXTRANJERO-EN LONDRES,
INGLATERRA. '
X T 3 o O A R e YT Ty T ¥y
EN ESPAROL: La Cortificacion dal Consulado Gensral de Colombia
en Londres, Ingiaterra bajo sl Nimeroc de Certificacién 11/1722 de
fecha 18 de Noviembre del afio 2080; Autenticacion Hastla por el
Ministerlo de Relaciones Exteriores de Colombia bajo el Nimero
491834 de fecha 29 de Noviembre del aflo 2000. _

(Pagados Derechos por valor de $106.00 Dédlares)
N 0 & 3 o T N A A AP A A R W A

ES TRADUCCION FIEL Y COMPLETA DE LOS DOCUMENTOS
ADJUNTOS.

“\\.1
HUGO NAYVARRQ ALVAREZ

{RADUCTOR E. INTERPRETE DFICLE
B, 1870 Minjuslicle 1383

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

(19) World Intellectual Property Organization
International Bureau

(43) Intermational Publication Date
14 March 2002 (14.03.2002)

PCT

(10) International Publication Number

WO 02/20512 Al

(51) latermationnl Patent Classlfication™:
AS1P 3500

CO7D 403/04,

(21) Intermatonal Application Number: PCT/GBO1/D3864

(22) laternational Fillng Date: 30 August 2001 (30.08.2001)

(2%) Filing Language: English
{26) Publication Language: English
(M) Priority Data:

0021726.5 5 Scptember 2000 (05.09.2000) GB

(71) Applicant (for all designated States except MG, US): AS-
TRAZENECA AB [SE/SE]; S-151 85 Soderinlje (SE).

(71) Applicant {for MG onby): ASTRAZENECA UK LIM-
ITED [GB/GBJ; 15 Stanhope Gae, London W1Y 6LN
(GB).

(72) laventors; and

(75) Inventors/Applcants (for US anly): BREAULT, Gloria,
Asne [US/GB]; Alderley Park, Macclesfield, Cheshire
SKI0 4TG (GB). NEWCOMBE, Nicholas, Jobn
[GBAGB); Alderley Park, Macclesfcld, Cheshire SK10
4TG (GB). THOMAS, Andrew, Peter |GB/GB]; Aldetley
Park, Macclesfield, Cheshire SK10 4TG (GB).

(74) Ageuts: NELSON, Michael, Andrew et al.; AsraZeneca,
Global Intellectua] Property, Mereside, Alderly Park, Mac-
cleaficld, Cheshire SK10 4TG (GB).

(81) Designated States (narional): AE, AG, Al., AM, AT, AU,
AZ, BA, BB, BG, BR,BY, BZ,CA, CH,CN, CR. CU,
CZ, DE, DK, DM, DZ, BC, ER, ES, F1, GB. GD, OE, GH,

M, HR, HU, ID, L, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PH, PL, PT, RO: RU, 3D, SE, 8G, S,
SK, SL, TI, ™™, TR, TT, TZ, UA, UG, US, UZ, VN, YU,
ZA, ZW.

{84) Designated Stotes (regional): ARIPO patemi (GH, GM,
KL, LS, MW, MZ, SD, SL, §Z, TZ, UG, ZW), Eurasian
puient (AM, AZ, BY, KG, K2, MD, RU, T), TM), European
patent (AT, BE, CH, CY, DR, DK, ES, FL, FR, GB, GR, IR,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
CQ, Cl, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

Published:
with irgernational search report

For two-letter codes and other abbreviations. refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing al the begin-
ning of eack regular issue of the PCT Gazette.

(58) Title: IMIDAZOLO-5-YL-2-ANILINO-PYRIMIDINES AS AGENTS FOR THE INHIBITION OF THE CELL PROLIFER-

ATION

(57) Abstraet: Compounds of the formula (I): whercin R, R?, R’..R". R3, R%, p, q, and n are as defined within and a pharmacen-
tically accepiable salts and in vivo hydrolyssble esters arc described. Alse deacribed are processes for their preparation and their
use as medicaments, particularly medicamenis for producing s cell cycle inhibitory (unti-cell-proliferation) effect in & warm-blooded

animal, such as man.
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IMIDAZOLO-5-YL-2-ANILINO-PYRIMIDINES AS AGENTS FOR THE INHIBITION OF THE CELL PROLIFER-
ATION

The invention relates to pyrimidine derivatives, or pharmacentically acceptable salts or
in vivo hydrolysable esters thereof, which possess cell-cycle inhibitory activity and are
accordingly useful for their anti-cell-proliferation (such as anti-cancer) activity and are
therefore useful in methods of treatment of the human or animal body. The invention also
relates to processes for the manufacture of said pyrimidine derivatives, to pharmaceutical
compositions containing them and to their use in the manufactire of medicaments of use in
the production of an anti-cell-proliferation effect in & warm-blooded animal such as man.

A family of intracellular proteins called cyclins play a central role in the cell cycle. The
gynthesis and degradation of cyclins is tightly controlled such that their level of expression
fluctuates during the cell cycle. Cycling bind to cyclin-dependent serine/threonine kinases
(CDKs) and this association is essential for CDK (such as CDK1, CDK2, CDK4 and/or
CDKG6) activity within the cell. Although the precise details of how each of these factors
combine to regulate CDK activity is poorly understood, the balance between the two dictates
whether or not the cell will progress through the cell cycle.

The recent convergence of oncogene and tumour suppressor gene research hes
identified regulation of entry into the cell cycle as a key control point of mitogenesis in
tumours. Moreover, CDKs appear to be downstream of a number of oncogene signalling
pathways. Disregulation of CDK activity by upregulation of cyclina and/or deletion of
endogenous inhibitors appears to be an important axis between mitogenic signalling pathways
and proliferation of tumour cells.

Accordingly it has been recognised that an inhibitor of cell cycle kinases, particularly
inhibitors of CDK2, CDK#4 and/or CDK6 (which operate at the S-phase, G1-S and G1-S phase
respectively) should be of value as a selective inhibitor of cell proliferation, such as growth of
mammalian cancer cells.

The present invention is based on the discovery that certain pyrimidine compounds
surprisingly inhibit the effects of cell cycle kinascs showing selectivity for CDK2, CDK4 and
CDKS, and thus possess anti-cell-proliferation properties. Such propertics are expected to be
of value in the treatment of disease states associated with aberrant cell cycles end cell
proliferation such as cancers (solid tumours and leukemias), fibroproliferative and
differentiative disorders, psoriasis, theumatoid arthritis, Kaposi’s sarcoma, haemangioma,
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diseases, acute and chronic inflammation, bone discases and ocular diseases with retinal
vessel proliferation.
Accordingly, the present invention provides a compound of formula (I):

NYH
®); \Q;(R'Jp
~
l
R N RS

"

) €
®

wherein:
R! is halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, C.salkyl, P
Ci.salkoxy, C;.calkenyl or Cyalkynyl;

p is 0-4; wherein the values of R' may be the same or different;

R? is sulphamoyl or a group R*-R"-;

q is 0-2; wherein the values of R* maybe the same or different; and wherein p + q = 0-

5;

R’ is halo, nitro, cyano, hydroxy, triflucromethyl, triflucromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, C; jalkyl, C;aalkenyl, Craalkynyl, Cy ;alkoxy,
Craalkanoyl, N-(Ch.anlkyl)amino, NNACsalkylamino, C; galkmnoyiamino, '
N~{Cy.aalkyl)carbamoyi, N,N-(Cysalkyl),carbamoyl, C.2alkylS(O), wherein 2is 0 to 2,
N+(C.yalkyDsulphamoy] or N,N-(C1.3alkyl)zsulphamoyl; wherein R® may be optionally
gubstituted on carbon by one or more R®; .

n is 0 to 2, wherein the values of R may be the same or different;

R* is hydrogen, C,.salkyl, C; galkenyl, C; salkynyl, Cs scycloalkyl, phenyl or s carbon-
linked heterocyclic group; wherein R* may be optionally substituted on carbon by ane or mare
RY and wherein if said hetarocyclic group contains an -NH- moisty that nitrogen may be
optionally substituted by a group salected from R%;

R® and R® are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
triflnoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C,.¢alkyl, Cssalkenyl,
Caalkynyl, Ci.calkoxy, Cy-alkanoyl, Cysalkanoyloxy, N-(C,.calkyl)amino,
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N N{C,.salkylyamino, C;.¢alkanoylamino, N<C,.salkyl)carbamoyi,
N,N+(C).galkyl);carbamoyl, C;salkyiS(O), Wherein & is 0 to 2, Cy salkoxycarbonyl,
N~(Ch.salkyl)sulphamoyl, N,N{C.galkyl)sulphamoyl, C;.calkylsulphonylamino,
Ca-scycloalkyl or a 4-7 membered saturated heterocyclic group; wherein R and RS
independently of each other may be optionally substituted on carbon by one or more R® and
wherein if said 4-7 membered saturated heterocyclic group contains an -NH- moiety that
nitrogen may be optionally substituted by a group selected from R';

R" is selected from Cy¢alkyl, Czsalkenyl, Cz.alkynyl, Csgcycloalkyl,
CsecycloalkylC; salkyl, phenyl, a heterocyclic group, phenyiC,.¢alicyl or
(heterocyclic group)C,.salkyl; wherein R* may be optionalty substituted on carbon by one or
more R¥; and wherein if said heterocyclic group containg en -NH- moiety that nitrogen may be
optionally substituted by a group selected from R®;

R" is -C(O)-, NR™YC(0)-, -C(O)NR™)-, -8(O)-, -OC(O)N(R™)SO,-, -SO;N(R™)- or
N(R™S0;,-; wherein R™ is hydrogen or Cy ¢alkyl optionally substituted by one or more R!
and ris 1-2; )

RY, R® and R! are independently selected from halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, C,.salkyl, C; salkenyl, C; salkynyl, C, ¢alkoxy,
Ci-salkoxyC,salkoxy, C;.¢alkoxyCsalkoxyC.salkoxy, C;.salkanoyl, C;calkanoyloxy,
N+Ci.galkyl)amino, N,N<Cisalkyl),amino, Ci_salkanoylamino, N{(C;.ealkyl)carbamoyl,
N,N4(Ch.ealkyl),carbamoyl, C.calkylS(O), whersin a is 0 to 2, C; salkoxycarbonyl,
N«Cy-salkyDsulphamoyl, N.N«(C,salkyl);sulphamoyl, C, salkylsulphomylamino,
Csgcycloalkyl, phenyl, heterocyelic group, pheaylCi.¢alkyl-R’-, (heterocyclic
group)C ¢alkyl-R"-, phenyl-R°- or (hsterocyclic group)-R°-; wherein R, R® and R'
independently of each other may be optionally substituted on carbon by one or more R'; and
wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be optionaily
substituted by a group salected from R

R’ is -O-, -N(®")-, -C(0)-, -N(R")C(O)-, -C(O)N(R")-, -S(O)s-, -SO:NR")- or
-NRP)SO,-; wherein RP is hydrogen or C; salkyl and s is 0-2;

RY R, R* and R" are independently selected from C;.4alkyl, C;4alkanoyl,
Cialkylsulphonyl, C;alkoxycarbonyl, carbamoyl, N-{C)4alkyl)carbamoyi,
N,NACy4alkyl)carbemoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein
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R’, R", R* and R” independently of each other may be optionally substituted on carbon by on
or more R: and
R R*, R and R are independently selected from halo, nitro, cyano, hydroxy,
trfluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl,
dicthylamino, N-mefityl-N-ethylamine, acetylamino, N-methylcarbamoyl, N-cthylcarbamoyl,
N,N-dimethylcarbamoyl, N, N-diethylcarbamoyl, N-methyl-N-ethylcarbemoyl, methyithio,
ethyithio, methylsulphinyl, ethylsulphimyl, mesyl, ethylsulphonyl, methoxycarbonyl,
ethoxycarbonyl, N-methylsulphamoyl, N-ethylsulphemoyl, N.N-dimethylsulphamoy],
N,N-dicthylslphamoyl or N-methy}-N-ethylsulphamoyl; .
or a pharmaocentically accoptable salt or an in vivo hydrolysable ester thereof. €
In another aspect the present invention provides a compound of formmla (I):

NYH |
R); & \@mh

wherein:

R is halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, Cy-ealkyl,
Ci-salkoxy, Cy.qalkenyl or Cz.ealkynyl; .

p is 0-4; wherein the values of R! may be the same or diffierent;

R? is sulphamoyl ar a group R"R®-;

q is 0-2; wherein the values of R? maybe the same or different; and wherein p + q = 0-
3;

R’ is halo, nitro, cyano, hydroxy, trifiucramethyl, triffluaromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, Cy.salkyl, C;;alkenyl, C;salkynyl, C;.salkoxy,
Ci-salkanoyl, N<(Cy.salkyl)amino, N,N-(C, salkyl);amino, C,.jalkanoylamino,
N{C\selkyl)carbamayl, N,N{(Cy-salkyl);carbemoyl, C1.3alkyiS(0), wheein ais 0 to 2,
N+(C.salkyl)sulphamoyl or N,N-(C, salkyl)zeulphamoyl; wherein R* may be optionally
substituted on carbon by one or more R
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n is 0 to 2, wherein the values of R> may be the same or different;

R is hydrogen, C;.alkyl, C;¢alkenyl, C;salkynyl, Cs.goycloalkyl, phenyl or a carbon-
linked heterocyclic group; wherein R* may be optionally substituted on carbon by one or more
RY; and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R”;

R’ and R are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluvoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy salkyl, C; salkenyl,
Cysalkynyl, C;alkoxy, C,salkanoyl, C;.salkanoyloxy, N~(C;.salkyl)amino,
N,N<Csalkyl)samino, C;salkanoylamino, N<C,.calkyi)carbamoyl,
N,N4Ch.¢alkyl);carbamoyl, C;42lkylS(O), wherein a is 0 to 2, Ci.calkoxycarbonyl,
N~(C-salkyl)sulphamoyl, N,N~(C,-¢alkcyl);sulphamoyl, C,salkylsulphonylamino,

independently of each other may be optionally substituted on carbon by one or more R®; and
wherein if said 4-7 membered saturated hetarocyclic group contains an -NH- moiety that
nitrogen may be optionally substituted by a group sclected from R

R" is selected from C).¢alkyl, Cysalkenyl, C; ¢alkynyl, Cs ocycloalkyl,
CsgcycloalkylC, galkyl, phenyl, a heterocyclic group, phenyiCy.¢alkyl or
(heterocyclic group)C,.¢alkyl; wherein R* may be optionally substituted on cu:bonby one or
more R¥; and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R”;

R® is -C(0)-, -NR™)C(0)-, -C(OIN(R™)-, -S(0)y-, -SO:NR™)- or -NR™)SOz;
wherein R™ is hydrogen or Cy.¢alkyl optionally substituted by one or more R! and r is 1-2;

R", R and R! are independently selected from halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, C,salkyl, C;salkenyl, C;.alkynyl, C;.salkoxy,
Ci-salkanoyl, C, salkenoyloxy, N{(C,.salkyl)amino, N,N«{C;.¢alkyl)zamino,
C-salkanoylamino, N<(C;.calkyl)carbamoyl, N,N(Csalky]);carbamoyl, C1-salkyiS(O)
wherein a is 0 to 2, Cysalkoxycarbonyl, N(Cy-salkyl)sulphamoyl, N.N<(C,calkyl),eulphamoyl, -
Ci-stlkylsulphonylamino, Csscycloalkyl, phenyl, heterocyclic group, phenyl-R™ or
(heterocyclic group)-R°-; wherein RY, RS and R independently of each other may be optionally
substituted on carbon by one or more R/; and wherein if said heterocyclic group contains an
-NH- moiety that nitrogen may be optionally substituted by a group selected from RY;
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R’ ig -O-, -NR")-, -C(0)-, -N(R")C(O)-, -C(OIN(R")-, -S(0)s-, -SO;N(RP- or
-N(R")SO:-;whaeinR’inhydmgmorCl_.p]kylmdsiso-z;

R’ R, R* and R" are independently selected from C;.4alkyl, C;alkanoyl,
Cialkylsulphonyl, C,alkoxycarbonyl, carbamoyl, N4{C,alkyl)carbamoyi, .
N.NCy.aalkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein
R’, R" and R* independently of each other mey be optionally substituted on carbon by on or
more R’ and

R% R*, B' and R! are independently selected from halo, nitro, cyano, hydroxy, .
trifluoromethoxy, triflucromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyi,
ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino, —~
diethylamino, N-methyl-N-ethylamino, acetylamino, N-metirylcarbamoyl, N-cthrylcarbamoyl, C’
N, N-dimethylcarbamoyl, N,N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio,
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphanyl, methoxycarbonyl,
cthoxycarbonyl, N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyi, .
N, N-diethylsulphamoyl or N-methyl-N-ethylsulphamoyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof,

In this specification the torm “alkyl” includes both straight and branched chain alkyl
groups but references to individual alkyl groups such as “propyl” are specific for the straight
chain version only. For example, “C).salkyl” includes C,4alkyl, Ci.aalkyl, propyl, isopropyl
and #-butyl. However, references to individual alkyl groups such as ‘propyl’ are specific for
the straight chained version only and references to individual branched chain alkyl groups ;-
such as “isopropyl’ are specific for the branched chain version only. A similar canvention
applies to other radicals, for example “phenylC;.calkyl” includes phenylC) salkyl, benzyl,
1-phenylethy? and 2-phenylethyl. The term “halo” refers to fluoro, chloro, bromo and iodo.

Where optional substituents are chosen from “one or more™ groupa it is to be
understood that this definition includes all substituents being chosen from one of the specified
groups or the substituents being chosen from two or mare of the specified groups.

A “heterocyclic group” is a saturated, partially saturated or unsatorated, mono or
bicyclic ring containing 4-12 atoms of which at least one atom is chosen from nitrogen,
sulphur or oxygen, which may, unless otherwise gpecified, be carbon or nitrogen linked,

‘wherein a -CHz- group can opticnally be replaced by a -C(O)-, a ring nitrogen atom may
optionally bear a Cy salkyl group and form a quaternary compound or a ring nitrogen and/or
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sulphur atom may be optionally oxidised to form the N-oxide and or the S-oxides. Examples
and suitable values of the term “heterocyclic group™ are morpholino, piperidyl, pyridyl,
pyranyl, pyrrolyl, isothiszolyl, indolyl, quinolyi, tﬁienyi, 1,3-benzodioxolyl, thiadiazolyl,
piperazinyl, thiazolidinyl, pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl, 3,5-
dioxapiperidinyl, tetrahydropyramyl, imidazolyl, pyrimidyl, pyrazinyl, pyridazinyl, isoxazolyl,
N-methylpyrrolyl, 4-pyridane, 1-isoquinolone, 2-pyrrolidone, 4-thiazolidone,
pyridine-N-oxide and quinoline-N-oxide, Preferably a “heterocyclic group” is a saturated,
partially saturated or unsaturated, mono or bicyclic ring containing 5 or 6 atoms of which at
least one atom is chosen from nitrogen, sulphur or oxygen, it may, unless otherwise specified,
be carbon or nitrogen kinked, a -CHy- group can optionally be replaced by a -C(O)-and a ring
sulphur atom may be optionally oxidised to form the S-oxides. More preferably a
“heterocyclic group” is tetrahydrofuryl, pyridyl, pyrrolidinonyl, morpholino, imidazolyl,
piperidinyl or pyrrolidinyl. Particularly a “heterocyclic group” is tetrahydrofuryl or
morpholino. In another aspect of the invention, particularly a “heterocyclic group™ is
tetrahydrofiran-2-yl, 2-oxopyrrolidin-1-yl, furan-2-yl, oxazolyl, morpholino, piperidinyl,
thiazolyl, pyrazimyl, isoxazolyl, tetrahydropyran, pyridyl, isoxezolyl, isothiazolyl, 1,2,5-
thiadiszolyl, phthalimido.

containing 4-7 atoms of which at least one atom is chosen from nitrogen, sulphur or oxygen,
which may, imless otherwise specified, be carbon or nitrogen linked, wherein a -CH;- group
can optionally be replaced by a -C(O)- and a sulphur atom may be optionally oxidised to form
the S-oxides. Examples and suitable values of the term “heterocyclic group” are morpholino,
piperidyl, 1,4-dioxanyl, 1,3-dioxolanyl, 1,2-oxathiolanyl, imidazolidinyl, pyrazolidinyi,
piperazinyl, thiazolidinyl, pyrrolidinyl, thiomorpholino, homopiperazinyl and
tetrahydropyranyl.

An example of “C,_ealkanoyloxy” is acetoxy Examples of “C,_galkoxycarbonyl”
include C, 4alkoxycarbonyl, methoxycarbonyd, ethoxycarbpny], n- and t-butoxycarbonyl.
Examples of “C;_salkoxy” include C;4alkoxy, C; 3alkoxy, methoxy, ethoxy and propoxy.
Examples of “C;salkanoylamino” include formamido, acetamido and propionylamino.,
Bxamples of “C;¢alkylS(O), wherein a is 0 to 2” include C,4alkylsulphonyl, methyithio,
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl and ethylsulphonyl Examples of
“C1-6alkylS(O), wherein r is 1 to 2" include methylsulphinyl, ethylsulphinyl, mesyl and
ethylsulphonyl. Examples of “C¢alkanoyl” include C,salkanoyl, propionyl and acetyl.
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Examples of “N-C,.¢alkylamino” include methylamino and ethylamino. Examples of

“N,N-(C,.salkyl);amino” include di-N-methylamino, di-(N-ethyl)amino and

N-cthyl-N-methylamino. Examples of “Cygalkenyi” are vinyl, allyl and '1-propenyl. Examples

of “Czealkynyl™ are ethynyl, 1-propynyl and 2-propynyl. Examples of

“N+(C1-alkyl)sulphamoyl” are N-(methyl)sulphamoyl and N-(ethyD)sulphamoyl. Bxamples of

“NHC,-ealkyl);sulphamoyi” are N,N~(diroethyl)sutphamoyl and

N~«(methyl)-N-(ctiryl)sulphamoyl. Examples of “N-(C;.calkyl)carbamoyl” are

N~(C,-alkyl)carbamoyl, methylaminocarbomyl and ethylaminocarbonyl. Examples of

“N,N{C).salkyl);carbamoyl” are N.N<(C;.alkyl);carbamoyl, dimetirylaminocarbonyl and

methylethylaminocarbonyl. Examples of “Cj scycloalkyl” are cyclopropyl, cyclobutyl, ,

cyclopropyl and cyclohexyl. Examples of “(heterocyclic group)C;.salkyl™ include™ O _

pyridyimethyl, 3-morpholinopropyl and 2-pyrimid-2-ylethyl. Examples of

“CsgcycloalkylCy¢alkyl” are cyclopropylethyl, cyclobutylmethyl, 2-cyclopropylpropyl and

cyclohexylethyl ®
A guitable pharmacentically acceptable salt of a compound of the invention is, for

example, an acid-addition salt of a compound of the invention which id sufficiently basic, for

example, an acid-addition salt with, for example, an inorganic or organic acid, for example

hydrochloric, hydrobromic, sulphuric, phosphoric, trifluorcacetic, citric or maleic acid. In

addition a suitable pharmaceutically acceptable salt of a compound of the invention which is

sufficiently acidic is an alkali meta] galt, for example a sodium or potassium salt, an alkaline

" earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt withan |

organic base which affords a physiologically-aceeptable cation, for example a salt with
methylamine, dimsthylamine, trimethylamins, piperidine, morpholine or
tris-(2-hydroxyethyl)amine.

An in vivo hydrolysable ester of a compound of the formula (I) containing carboxy ar
hydroxy group is, for exampls, a pharmaceutically acceptable ester which is hydrolysed in the
humen or animal body to produce the parent acid or alcohol. Suitable pharmaceutically
acceptable esters for carboxy include C;.salkoxymethy] esters for example methoxymethyl,
C1-aalkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl esters,
Cs-scycloalkoxycarbonyloxyCisalkyl esters for example 1-cyclohexylcarbonyloxyethyl;
1,3-dioxolen-2-onylmethyl esters for example 5-methyi-1,3-dioxolen-2-onylmethyi; and
C-salkoxycarbomnyloxyethyl esters for example 1-methoxycarbonyloxyethyl and may be
formed at eny carboxy group in the compounds of this invention.
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An in vivo hydrolysable ester of & compound of the formmla (I) containing a hydroxy
group includes inorganic esters such as phosphate esters and a-acyloxyalkyl ethers and related
compounds which as a result of the in vivo hydrolyzis of the ester breakdown to give the
pareat hydroxy group. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and

5 2,2-dmethylpropionyloxy-methoxy. A selection of in vivo hydrolysable ester forming groups
for hydroxy include alkanoyl, benzoyl, phenylacetyi and substituted benzoyl and phenylacetyl,
alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and
N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give carbamates), dialkylaminoacetyl and

~ carboxyacetyl. Examples of substitueats on benzoyl include morpholino and piperazino Linked

10  from a ring nitrogen atom via a methylene group to the 3- or 4- position of the banzoy] ring.

- Some compounds of the formula () may bave chiral centres and/or geometric isomeric

centres (B- and Z- isomers), and it is to be understood that the invention encompasses all such
optical, diastereoisomers and geometric isomers that possess CDK inhibitory activity.

. The invention relates to any and all tantomeric forms of the compounds of the formula
15  (I) that possess CDK inhibitory activity, In particular the skilled reader will appreciate that
when R* is hydrogen, the imidazole ring as drawn in formmla (f) may tautomerise.

It is also to be understood that certain compounds of the formula (T) can exist in
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
understood that the invention encompasses all such aolvated forms which possess CDK

20 inhibitory activity.

Preferred values of R', R?, R®, R%, R%, R®, n, p and q are as follows. Such values may
be used where appropriate with any of the definitions, claims or embodiments defined
hereinbefore or hereinafter.

® Preferably R! is halo, amino, C;.¢alkyl or Cy.salkoxy.

25 More preferably R! is halo, C; alkyl or C; 4alkoxy.

Particularly R' is chloro, C, salkyl or C;salkoxy.

More particularly R! is chloro. .

In another aspect of the invention, preferably R’ is halo, amino, Cy.¢alkyl or
Ci-salkoxy.

30 In another aspect of the invention, more preferably R is chioro, amino, methyi or
methoxy.

Preferably p is 0-2; wherein the values of R may be the same or different.
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Mare preferably p is 0 or 1.

In one aspect of the invention, preferably p is 0.

In another aspect of the invention, preferably p is 1.

Preferably when p is 1, R! is meta or para to the -NH- of the aniline of formula (I).

More preferably when p is 1, R is mota to the -NH- of the aniline of formula (I).

Preferably R? is sulphamoyl or a group R*R"-; wherein

R" is selected from C,.galkyl, Csscycloalkyl, Cs.ecycloalkylCi.salkyl, phenyl, &
heterocyclic group, phenylCi.¢alkyl or (heterocyclic group)Ci.ealkyl; wherein R* may be
optionally substituted on carbon by ons or more RY;

R" is -NR™)C(O), -C(O)NER™)-, -SO;N(R™)- ar -N(R)SOz-; wherein R™ is

{ -
hydrogen; _
R? i selected from halo, hydroxy, amino, carbamoyl, Cy¢alkyl or C,salkoxy; and
R is selected from halo or hydroxy.

More preferably R? is sulphamoyl or a group R*-R"-; wherein

R" is selected from C,salkyl, Cs¢cycloalkylC; salkyl, phenylCh.¢alkyl or
(heterocyclic group)C;salkyl; wherein R* may be optionally substituted on carbon by one or
more R¥:

R® is -N(R™)SO;~; wherein R™ is hydrogen;

RS is selected from halo, hydroxy, carbsmoyl ar Cy.salkoxy; and

R! ig selected from hydroxy.

Particularly R” is sulphamoyl, N-{tetrahydrofirsn-2-yimethyl)sulphamoyl, N-[3-(2-
oxopyrrolidin-1-yl)propyl]sulphamoyl, N-(3-methoxypropyl)sulphemoyl, N-(4-
fluorobenzyf)sulphamoyl, N-(cyclopropyimethyl)sulphamoyl, N-propylsulphamoyl, N(2,3-
dihydroxypropyl)sulphamoyl, N{2-(2-hydroxyethoxy)etiryl]sulphamoyi, N-{furan-2-
ylmethyl)sutphamoyl, N-(2-hydroxyethyi)sulphamoyl or N~{carbamoyimethyl)sulphamoyl.

In another aspect of the invention, preferably R is sulphamoyl or & group R%R"-;
wharein

R i selectod from Cy-galkyl, C;salkenyl, Cygalkynyl, Cs.eoycloalkyl, phenyl or a
heterocyclic group; wherein R* may be optionally substituted on carbon by one or more RS;

R’ is NR™)C(0)-, -C(O)NR™)-, -S(O)r~, -OC(O)NR™SO;-, -SO;N(R™)- ar
“N(R™SO;-; wherein R™ is hydrogen or C;alkyl and ris 2;

R* is gelectad from halo, hydroxy, amino, cyano, carbamoyl, C; galkyl, Cy.salkoxy,
C1-alkoxyC;.salkoxy, Cr.salkoxyC, calkoxyCy.salkoxy, N,N-(C}.salkylamino, C;.calkylS(O)
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wherein a is 2, Cy4cycloalkyl, phenyl, heterocyclic group, phenylCysalkyl-R"- or (heterocyclic
group)-R°-; wherein R® may be optionally substituted on carbon by one or more RY;

R® is -O-; and

R! is selected from halo, hydroxy, methyl or methoxy.

In another aspect of the invention, more preferably R? is sulphamoyl or a group

"R"-; wherein
. R"is selected from methyl, ethyl, propyl, ¢-butyl, pentyl, 1,1-dimethylpropyl, 2,2-
dimethylpropyl, allyl, 2-propynyi, cyclopropyl, cyclobutyl, phenyl or oxazolyl; wherein R*
may be optionally substituted on carbon by one or more R,

R" is -N(R™)C(O)-, -C(O)NR "), -5(0)z-, -OC(O)NR™)S0;-, -SO;N(R™)- or
-NR™)SO;-; wherein R™ is hydrogen or methyl;

R® is selected from fluoro, hydroxy, amino, cyano, carbamoyl, methyl, methoxy,
ethoxy, isopropoxy, ethoxyethoxy, ethoxyethoxyethoxy, ¥, N-dimethylamino, mesyl,
cyclopropyl, phenyl, tetrahydrofuranyl, 2-oxopyrrolidinyl, 1,3-dioxolanyl, morpholino,
piperidinyl, furan, thiazolyl, pyrazinyl, isoxazolyl, tetrahydropyren, pyridyl, benzyloxy,
isoxazolyloxy, isothiazolyloxy, 1,2,5-thiadiazolyloxy; wherein RS may be optionally
substituted on carbon by one or more Ri: and

R/ is selected from fluoro, hydroxy, methyl or methoxy.

In another aspect of the invention, particularly R? is sulphamoyl, N-(¢-
butoxycarbonyl)sulphamoyl, N<(tetrahydrofur-2-yimethyl)sulphamoyl, N-
(cyclopropylmethylsulphamoyl, N-{fur-2-ylmethyi)sulphamoy, N-(cyanomethy)sulphamoyl,
N-<(2,2-dimethyl-1,3-dioxolan-4-ylmethyl)sulphamoyl, N-(carbamoylmethyl)sulphamoyl, N-
methylsuiphamoyl, N-(4-fluorobenzyl)sulphamoyl, N<(pyridin-2-ylmethyl)sulphamoyl, N-
(pyridin-3-ylmethyl)sulphamoyl, N-(4-methylthiazol-2-yl)sulphamoyl, N-(3-methylisoxazol-5-
ylmethyl)sulphamoyl, N~(tetrahydropyran-2-yimethyl)sulphamoyl, N<(2-methylpyrazin-5-
yl)sulphamoyl, N-[2-(2-hydroxyethoxy)ethyi]sulphamoyl, N-(2-hydroxyethyDsutphamoyl, N-
(2.2,2-triflnoroethyl)sulphamoyl, N<2-methoxyethyl)sulphamoyl, N2~
mesylethyl)sulphamoyl, N{2-benzyloxyethyl)snlphamoyl, N~(2,2-
dimethoxyethyl)sulphamoyl, N-[2-(N,N-dimethylamino)ethyl]sulphamoyl, N{2-piperidin-1-
ylethyl)sulphamoyl, N-[2-(methoxymethoxy)ethyl]sulphamoyl, N-etiryisuiphamoyl, N-[2-(2-
methoxyethoxy)cthyl]sulphamoyl, N-{2-{2~(2-methoxyethoxy)ethoxy]ethyl} sulphamoyl, N-
(2-{2-[2<(2-methoxyethoxy)ethoxy]ethoxy} ethyl)sulphamoyl, N-(2-pyridin-2-
ylethyT)sulphamoyl, N(2-pyridin-4-ylethyl)sulphamoyl, N-(2-isoxazol-3-
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yloxyethyDsulphamo; V<(2-isothiazol-3-yloxyethyl)sulphamoyi, N-(2-1,2-5-thiadiazol-3-
yloxyethryl)sulphamoyl, N-methyl-N-(2-methoxyethylsulphamoyl, N-{3-(2-oxopyrrolidin-
Iyhpropylisulphamoyl, N3-methoxypropyDsulphamoyl, N-propylsulphamoyl, N-(2,3-
dihydroxypropyl)sulphamoyl, N3-morpholinopropyl)sulphamoyl, N-{3-(N,N-
dimethylamino)propyljsulphamoyl, N~(3,3,3-trifluoropropyl)sulphamoyl, N-(2,2-dimethy}-3-
hydroxypropyl)sulphamoyl, N-(3-hydroxypropyD)sulphamoyl, N-(3-ethoxypropyl)sulphamoyl,
N~2-hydroxypropyl)sulphamoyi, N-(3-isopropaxypropyl)sulphamoyl, N~(3-isopropoxy-2-
hydroxypropyl)sulphsmoyl, N-(3-isoxazol-3-yloxypropy)sulphamoyl, N~(3-isothiszol-3-
yloxypropyl)suiphamoyl, N<(3-1,2-5-thiadiazol-3-yloxypropyl)sulphamoyl, N-(1,1-
dimethylpropyl)sulphamoyl, N-methyl-N~(3-morpholinopropyl)sulphamoyi, N-

butylsulphamoyl, N--butylsulphamoyl, N-(2-hydroxybutyl)sulphsmoyl, N-mettiyl-N-- <
butylsulphamoyi, N-pentylsulphamoyl, N«(5-hydroxypentyl)sulphamoyi, N-(4,5-
dimethyloxazol-2-yl)sulphamoyl, N<(cyclopropyl)sulphamoyl, N(cyclobutyl)sulphamoyi, N-
(3-trifinoromethylphenylsulphamoyl, N-allylsulphamoyl, N2 propynysulphamoyl, & €@
methylcarbamoyl, acétamido, mesylamino or mesyl.

In another aspect of the invention, more particularly R? is N-
(cyclopropylmethyf)sulphemoyl, N<(2,2,2-trifluorocthyl)sulphamoyi, N-(2-
methoxyetiryl)sulphamoyl, N-(3-methoxypropyl)autphamoyl, N-(cyclopropyf)sulphamoyi or
N«(cyclobutyl)sulphemoyl.

PreferablyqisOor 1.

In one aspect of the invention, preferably q is 0. Q.

In another aspect of the invention, prefersbly q is 1.

Preferably when q is 1, R? is meta or para to the -NH- of the aniline of formula (I).

More prefierably when q is 1, R? is para to the -NH- of the aniline of formula ().

Preferably p + q=0-3. .

More preferably p + q is 0-2.

Particularlyp+qis Qorl.

In one aspect of the invention, preferably p + q is 0.-

In another aspect of the invention, preferably p+ q is 1.

Prefecably R is halo.

More preferably R? is bromo.

In another aspect of the invention preferably R® is bromo or chloro.

PrefersblynisOor 1.
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In one aspect of the invention, more preferably n. is 0.

In enother aspect of the invention, more preferably n is 1.

Preferably when n is 1, R? is in the 5-position of the pyrimidine ring.

Preferably R* is hydrogen, Cy.salkyl, C; salkenyl, C;.salkynyl; wherein R* may be
optionally substituted on carbon by one or more RY; wherein R? is as defined herein before.

More preferably R* is hydrogen or C;.¢alkyl; wherein R* may be optionally substituted
on carbon by one or more RY;

R is selected from amino, Cysalkoxy, C.salkanoylamino, C;.calkylsulphonylamine,
phenyl, heterocyclic group, or (heterocyclic group)-R°-; wherein R? may be optionally
substituted on carbon by one or more RY;

R® is -C(O)N(RP)-; wherein RP is hydrogen; and

Ri is halo.

Particularly R* is hydrogen or C1.salkyl; wherein R* may be optionally substituted on
carbon by one or more R%

R is selected from amino, C; salkoxy, pheny! or heterocyclic group.

More particularty R* is hydrogen, methy, ethyl, benzyl, 2-phthalimidoethyl, 2-
aminoethyl or 2-methoxyethyl.

Particularly preferred R* is methyl or ethyi.

In another aspect of the invention, preferably R is hydrogen, C;.¢alkyl or C salkenyl;
wherein R* may be optionally substituted on carbon by one or more RY; wherein

R is selected from halo, amino, Cyalkoxy, Ci.salkanoylamino,
Ci-salkylsutphonylamino, phenyl or heterocyclic group.

In another aspect of the invention, more preferably R* is hydrogen, methyl, ethyl,
isopropyl or 3-butenyl; wherein R* may be optionally substituted on carbon by one or more
RY; wherein

RY is selected from flucro, amino, methoxy, acetamido, megylamino, phenyl or
phthalimido.

In another aspect of the invention, particularly R* is hydrogen, methyl, ethyl,
isopropyl, 3-butenyl, benzyl, 2-phthalimidoethyl, 2-aminoethyl, 2-methoxyethyi, 2-
acetamidocthyl, 2-mesylaminoethyl or 2,2,2-trifluoroethyl.

In another aspect of the invention, more particularty R* is mothyl, ethyl or isopropyl.

Preferably R and R are independently selected from hydrogen or Ci.ealkyl.

More preferably R’ and R® are independently selected from hydrogen or methyl.

¥
q
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Particularly R® is selected from hydrogen or methyl and R is hydrogen.

In another aspect of the invention, preferably R” and R® are independently selocted
from hydrogen or C;.salkyl; wherein R* and R® independently of each other may be optionally
substituted on carbon by one or more R®; wherein

R° is selected from halo or methoxy.

In another aspect of the invention, more preferably R® and RS are independently
selected from hydrogen, methyl, ethyl or isopropyi; wherein R® and R independently of each
other may be optionally substituted on carbon by one or more R®; wherein

R’ is selected from fluoro or methoxy.

hmmmﬂumwnﬁmmmnmmnmmwmﬁhﬂmufnﬂﬂﬁmmmywhmw .
selocted from hydrogen, methyl, ethyl, isopropyl, triffluoromethyl or methoxymethyl. €

In another aspect of the invention, more prefirably R® is methyl or isopropyl and Ré is
hydrogen.

Therefore in another aspect of the invention, there is provided a compound of formula
(D) (as depicted above) wherein:

R' is chloro;

pisOorl;

R? is sulphamoyl or a group R*R’-;

R"is sclected from Cy.calkyl, Cs4cycloalkyiC ealkyl, phenylC;¢alkyl or
(heterocyclic group)C.salkyl; wherein R* may be optionally substituted on carbon by one or
more R¥;

R® is -N(R™)SO;-; wherein R™ is hydrogen;

R is selected from halo, hydroxy, carbamoyl ar C;.calkoxy;

R! is selected from hydroxy;

qisOorl;

ptqisQorl;

nis 0;

R* is hydrogen or C;.salkyl; wherein R* may be optionally substituted on carbon by
one or more R%:

R? is selected from amino, C, galkoxy, phenyl or heterocyclic group; snd

R and R€ are independently selected from hydrogen or C; salkyl;
or a pharmaceutically acceptable salt or an iz vivo hydrolyssble ester thereof
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Therefore in & further aspect of the invention, there is provided & compound of formnla
(D (as depicted above) wherein:
R! is chloro;

pis 0 or 1; and when p is 1, R’ is meta to the -NH- of the aniline of formula (I);

R” is sulphamoyl, N-(tetrahydrofuran-2-ylmethyl)sulphemoyl, N-[3-(2-oxopyrrolidin-
1-yl)propyl]sulphamoyl, N~3-methoxypropyl)sulphamoyl, N<(4-fluorobenzyl)sulphamoyi, N-
(cyclopropylmethyl)sulphamoyl, N-propylsulphamoyl, N2,3-dihydroxypropyl)sulphamoyl,
N{2-(2-hydroxyethoxy)ethyl]sulphamoyl, N-(furan-2-vimethyl)sulphamaoyl, N~(2-
hydroxyethyl)sulphamoyl or N-(carbamoylmethyl)sulphamoyl;

qis 0 or 1; and when qiis 1, Rzupmmthn-NH-ofthemlmsoffomula(l),

ptqisl;

nis0;

R* is methyl or ethyl; and

R? is selected from hydrogen or mothyl and RS is hydrogen;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof

Therefore in an a further additional aspect of the invention, there is provided a
compound of formula (I) (as depicted above) wherein:

R! ia halo, amino, C;salkyl or C,alkoxy;

p is 0-2; wherein the values of R! may be the same or different;

R? is gulphamoy] or a group R*-R’-; wherein

* R*is selected from C-galkyl, Cp.galkenyl, Cysalkynyl, Cs scycloalkyl, phenyl or a
heterocyclic group; wherein R* may be optionally substituted on carbon by one or more R%:

R’ is -NR™)C(0)-, -C(O)N(R™)-, -5(O):-, -OC(O)N(R™)SO;-, -SO;N(R™)- or
-N(R™)SO;-; wherein R™ is hydrogen or C,.¢alkyl and ris 2;

RE is selected from halo, hydroxy, amino, cyano, carbamoyl, Cy-salkyl, C,.salkoxy,
CisalkoxyC salkoxy, C,.salkoxyCy.salkoxyCi.calkoxy, N,N-(C\-salkyl);amino, Cy.calkylS(O),
wherein a is 2, C3 geycloalkyl, phenyl, hoterocyclic group, phenylCy salkyl-R"- ar (heterocyclic
group)-R°-; wherein RE may be optionally substituted on carbon by one or more Ri;

R%is -0~

R! ig gelected from halo, hydroxy, methyl ar methoxy;

qiasQorl;

R? ig halo;
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nis0orl;

R is hydrogen, C;.¢alkyl ar C; salkenyl; wherein R* may be optionally substituted on
carbon by one or more R; wherein

R? is selected from halo, amino, Cy-salkoxy, C;.calkenoylamino,
C-galkylsulphonylamino, phenyl or heterocyclic group; and

R? and RS are independently selected from hydrogen or C;.salkyl; wherein R® and RS
independently of each other may be optionally substituted on carbon by one or more R®;
wherein

R is selected from halo or methoxy.
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof

Therefore in another further additional aspect of the invention, there is provided a
compound of formula (I) (as depicted ebove) whaersin:

R! is chloro, amino, methyl or methoxy;

p is 0-2; wherein the values of R' may be the sams or different;

R? is sulphamoyl, N-(tetrahydrofur-2-yimethyl)sulphamoyl, N-
(cyclopropylmethyf)eulphamoyl, N-(far-2-yimethyl)sutphamoyl, N~(2,2-dimethyl-1,3-
dioxolan-4-yimethyl)sulphamoyl, N{cyanometiyl)sulphemoyi, N-
(carbamoylmethy)sulphamoyl, N-methylsulphamoyl, N<(4-fluorobenzyf)sulphamoyi, N-
(pyridin-2-ylmethyl)sulphamoyl, N-(pyridin-3-ylmethyl)sulphamoyl, N-(4-methyithiazol-2-
ylsulphamoyl, N~(3-methylisoxazol-5-yimethyl)sulphamoyl, N~(tetrahydropyran-2-
yimethyl)sulphamayl, N-(2-methyipyrazin-5-yl)sulphamoyl, N-2-(2-
hydroxyethoxy)etiryl]sulphamoyl, N<(2-hydroxyethyl)sulphamoyl, N2,2,2-
triftuoroethyl)sulphamoyl, N~(2-methoxyethyl)sulphamoyl, N~(2-mesylethyl)sulphamoyl, N-
(2-benzyloxyethyl)sulphamoyl, N~(2,2-dimethoxyethyl)sulphamoyl, N-{2-(N.N-
dimethylamino)etiryl]sutphamoyl, N~(2-pipetidin-1-ylethyl)sulphamoyi, Nq{2-
(methoxymethoxy)ethyl]sulphamoyl, N-ethylsulphamoyl, N-{2-(2-
methoxyethoxy)ethyl]sulphamoyl, N-{2-{2-(2-methoxysthoxy)cthoxy]ethyl} sulphemoyl, N-
(2-{2-[2-(2-methoxyethoxy)ethaxy]ethoxy} ethyl)sulphamoyl, N<(2-pyridin-2-
yiethryl)sulphamoyl, N-(2-pyridin-4-ylethyl)sulphamoyl, N-(2-isoxazol-3-
yloxyethyDsulphamoyl, N-(2-isothiazol-3-yloxyethyl)sulphamoyl, N-(2-1,2-5-thiadiazol-3-
yloxyethylsulphamoyl, N-methyl-N-(2-methoxyethyl)sulphamoyl, N-[3-(2-oxopyrrolidin-
1yl)propyi]sulphamoyl, N~(3-methoxypropyl)sulphamoyl, N-propylsulphamoyl, N+(2,3-
dihydroxypropylsulphamoyl, N-(3-moerpholinopropyl)sulphamoyi, N-[3-(N.N-
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dimethylamino)propyl]sulphamoyl, N<(3,3,3-triflusropropyl)sulphamoyl, N(2,2-dimethyl-3-
hydroxypropyl)sulphamoyl, N-(3-hydroxypropylsulphamoyl, N<(3-ethoxypropylsulphamoyl,
N-2-hydroxypropyl)sulphamoyl, N~(3-isopropoxypropyl)sulphamoyl, N-(3-isopropoxy-2-
bydroxypropyl)sulphamoyl, N«(3-isoxazol-3-yloxypropyl)sulphamoyl, N<(3-isothiazol-3-
yloxypropyl)sulphamoyl, N<(3-1,2-5-thiadiazol-3-yloxypropyl)sulphamoyl, N-(1,1-
dimetirytpropyl)sulphamoy, N-methyl-N~(3-morpholinopropyDsulphamoyl, N-
butylsulphamoyl, N-t-butylsulphamoyl, N~(2-hydroxybutyl)eulphamoyl, N-methyi-N-t-
butylsulphamoyl, N-pentyisulphamoyi, N<(5-hydroxypenty])sulphamoyl, N-(4,5-
dimethyloxazol-2-yf)sulphamoyl, N{cyclopropyl)sulphamoyl, N-(cyciobutyl)sulphamoyl, N-
(3-trifluoromethytphenyl)sulphamoyl, N-allylsulphamoyl, N-(2-propynyl)sulphamoyt, N-
methylcarbamoyl, acetamido, mesylamino or mesyl;

qis0orl;

R? is bromo or chloro;

nisQorl;

R* is hydrogen, methyl, ethyl, isopropyl, 3-butenyl, benzyl, 2-phthalimidoethyl, 2-
aminoecthyl, 2-methoxyethyl, 2-acetamidoethyl, 2-mesylaminoethyl or 2,2,2-triflucroethyl;

R’ and R are independently sclected from hydrogen, methyl, ethyl, isopropyl,
trifluoromethyl or methoxymethyl;
or a pharmacentically acceptable salt or an in vivo hydrolysable ester thereof.

In another aspect of the invention, preferred compounds of the invention are any one
of the Examples or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof

In a further agpect of the invention, preferred compounds of the invention are
Examples 25, 37, 42, 43, 53, 67, 121, 122, 123 and 136.

Preferred aspects of the invention are those which relate to the compound of formula
(D) or a pharmaceutically acceptable salt thereof. '

Another aspect of the present invention provides a process for prepering a compound
of formula (I) or a pharmaceuticaily acceptable salt or an in vivo hydrolysable ester thereof
which process (wherein R', R%, R, R*, RY, RS, n, p aud q are, unless otherwise specified, as
defined in formula (I)) comprises of:

Process a) reaction of a pyrimidine of formula (IT):

2\
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wherein L is a displaceable group; with an aniline of formula (IIX):

N . y
:; ¢

R?),
5 ()

or
Process b) reacting a compound of formula (IV):

H
LG
®),
av)

10  with a compound of formula (V):
\Rx

®%); T

R’ N\ R

R

)]
wherein T is O or §; R* may be the same or different and is selected from C,.ealkyi;

Process c) for compounds of formula (I) where R? is sulphamoyl or & group R*-R®- and R is -
15 NHSO2-; reacting a pyrimidine of formula (VI):
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®Y),
RN\ R* io 1

4

—N
R

v
wherein X is & displaceable group; with an amine of formula (VII):
R'-NH,
5 (vm
Process d) for compounds of formula (I); reacting a pyrimidine of formula (VIII)

with a2 compound of formula (IX):

where Y is a displaceable group;

and thereafter if necessary:

i) converting a compound of the formula (I) into another compound of the formula (T);
15  ii) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.

L is a displaceable group, suitable values for L are for example, a halogeno or
sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or
toluene-4-sulphomyloxy group.

20 X is a displaceable group, suitable values for X are for example, a fluaro or chloro
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group. Preferably X is filuoro.

Y is a displaceable group, suitable values for Y are for example, a halogeno or
sulphomyloxy group, for example a bromo, iodo or trifluoromethenesulphonyloxy group.
Preferably Y is iodo.

Specific reaction conditions for the above reactions are as follows.

Processa)  Pyrimidines of formula (II) and anilines of formula (III) may be reacted
together:

i) in the presence of a suitable solvent for example a ketone such as acetone or an alcohol such
as ethanol or butanol or an aromatic hydrocarbon such as toluene or N-methy] pyrrolidine,
optionally in the presence of a suitable acid for example an inorganic acid such as
hydrochloric acid or sulphuric acid, or an organic acid such as acetic acid or formic acid (or a
suitable Lewis acid) and at a temperature in the range of 0°C to reflux, preferably reflux; or
ii) under standard Buchwnld conditions (for example seo J. Am. Chem. Soc., 118, 7215; J. Am.
Chem. Soc., 119, 8451; J. Org. Chem., 62, 1568 and 6066) for example in the presence of
palladium acetate, in a suitable solvent for example an aromatic solvent such as toluene,
benzene or xylens, with a suitable base for example an inorganic base such as caesium
carbonats or an organic base such as potassium-f-butoxide, in the presence of a suitable ligand
such as 2,2"-bis(diphenylphosphino)-1,1'-binaphthyl and at a temperature in the range of 25 to
80°C. -

Pyrimidines of the formmla (II) where L is chloro may be prepared according to
Scheme 1:

-
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NaOMe, n-BuOH R R
100:C .
(YII)
R’
l NeNO,
HCI (aq)
N._ _OH
an __ 80Cl, A Z

Scheme 1

Anilines of formula (II1) are commercially available compounds, or they are known ih
the literature, or they are prepared by standard processes known in the art.
Processb)  Compounds of formula (IV) and compounds of formula (V) are reacted
together in a suitable solvent such as N-methylpyrrolidinone or butanol at a temperature in the
range of 100-200°C, preferably in the range of 150-170°C, The reaction is preferably
conducted in the presence of a suitable base such as, for example, sodium hydride, sodium
methoxide or potassium carbonate.

Compounds of formula (V) may be prepared according to Scheme 2:
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(0] OH
R¢ R$ MeMgBr, THF 6
~N\ N 200 » R\ R
(Va) (Vb)
R R
MnO,,
dioxan,
A
0
DMFDMA, A R R
) - N (Vo)
— (

Scheme 2
Cmq)md:offomu]aaV)md(Va)mcommudﬂlywaihbhwmpom,orﬂ;ey .
are known in the literature, or they are prepared by standard processes known in the art.

S Processc) Compounds of formmia (VI) and amines of formula (VII) may be reacted
together in the presence of an inert solvent such as N-methylpyrrolidinone or pyridine, in the
prumofabmﬁrmleminmgmihbmmchucaeﬁmcubomteuinthemce
of an organic-base such as excess (VII) and at a temperature in the range of 25 to 80°C.

Compounds of formula (VI) (wherein X is chloro) may be prepared according to

10 Scheme 3:

N SOCL,, CISO.H

®; ‘YH@—(R'). O ™
Z 0oC

R R
D (VIz)

R
Scheme 3
Compounds of formula (VIa) may be prepared according to Process a, Process b or
Process d wherein q is 0.

15 Processd) Compounds of formula (VIIX) and amines of formnla (IX) may be reacted
together under stendard Buchwald conditions as described in Process a.
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The synthesis of compounds of formula (VIIX) is described in Scheme 1.

Compounds of formula (IX) are commercially available compounds, or they are
known in the literature, or they are prepared by standard processes known in the art.

Amines of formula (VI) are commercially available compounds, or they are known in
the literature, or they are prepared by standard processes known in the art.

It will be appreciated that certain of the various ring substituents in the compounds of
the present invention may be infroduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately
following the processes mentioned above, and as such are included in the process aspect of the
invention. Such reactions and modifications include, for example, introduction of a
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation
of substituents and oxidation of substituents. The reagents and reaction conditions for such
procedures are well known in the chemical art. Particular examples of aromatic substitution
reactions include the introduction of a nitro group using concentrated nitric acid, the
introduction of an acyi group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as ahrminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogeno group. Particular examples of modifications
include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkyithio to alkylsulphinyl or alkylsulphonyi.

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

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or -butoxycarbonyl group, an aryimethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting



10

15

25

30

WO 02720512 PCT/GBO01/03864
-24 -

group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Altematively an acyl group such
28 a -butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
a8 hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
aryimethoxycarbonyl group such as & benzyloxycarbonyl group may be removed, for example,
by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with a Lewis
acid for example boron tris(irifluoroacetate). A suitsble altemative protecting group for a
primary amino group is, for exampls, 2 phthaloyl group which may be removed by treatment
wiﬂlmﬂkylamine,ﬁ)rexm_plcdimoﬂlyhmimpmpylmim.orﬁthhydnﬁm.

A suitsble protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with
a suiteble basc such as an alkali metal hydroxide, for example Lithium or sodium hydroxide,.
Alternatively an arylmethyl group such as a benzyl group may be removed, far example, by
hydrogenation over a catalyst such as palladinm-on-carbon.

A mitsble protecting group for & carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a t-butyl group which may be removed,
for example, by treatment with an acid, for example an orgenic acid such as triffuoroacetic
acid, or for exampls 4 benzyl group which msy be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon.

Theprotechnggmupsmaybemmovedatmyconmmtmgemthuynthamumg
conventional techniques well known in the chemical art.

Ags stated hereinbefore the compounds defined in the present invention possesses
anti-cell-proliferation activity such as anti-cancer activity which is believed to arise from the
CDKmhibmryacnwtyofﬂmoompmdehmpmpahumsybemeuad,ﬁrmlq
using the procedure set out below:-
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Assay

The following abbreviations have been used :-

HEPES is N-[2-Hydroxyethyi]piperazine-N'-[2-ethanesulfonic acid]
DTT is Dithiothreitol
PMSF is Phenylmethyisulphonyl fluaoride

The compounds were tested in an in vitro kinase assey in 96 well fonmat using
Scintillation Proximity Assay (SPA - obtained from Amersham) for measuring incorporation
of [y-33-P}-Adenosine Triphosphate into a test substrate (GST-Retinoblastoma protein; GST-
Rb). In each well was placed the compound to be tested (diluted in DMSO and water to
carrect concentrations) and in control wells either roscovitine as an inhibitor control or DMSO
a8 a positive control.

Approximately 0.2ul of CDK2/Cyclin E partially-purified enzyme (amount dependent
on enzyme activity) diluted in 25 incubation buffer was added to each well then 20ul of
GST-Rb/ATP/ATP33 mixtare (containing 0.5ug GST-Rb and 0.2M ATP and 0.14uCi [v-33-
PJ}-Adenosine Triphosphate in incubation buffer), and the resulting mixture shaken gently,
then incubated at room temperature for 60 minutes.

To each well was then added 150uL stop solhrtion containing (0.8mg/well of Protein
A-PVT SPA bead (Amersham)), 20pM/well of Anti-Glutsthione Transferase, Rabbit IgG
(obtained from Molecular Probes), 61mM EDTA and 50mM HEPES pE 7.5 containing
0.05% sodium azide.

The plates were sealed with Topseal-S plate sealers, left for two hours then spun at
2500rpm, 1124xg., for 5 minutes. The plates were read on a Topeount for 30 seconds per well.

The incubation buffer used to dilute the enzyme and substrate mixes contained 50mM
HEPES pH7.5, 10mM MnCly, 1mM DTT, 100uM Sodium vanadate, 100iM NaF, 10mM
Sodium Glycerophosphate, BSA (1mg/ml final). '

Test substrate

In this assay only part of the retinoblastoma protein (Science 1987
Mar13;235(4794):1394-1399; Lee W.H., Bookstein R., Hong F., Young L.I., Shew 1.Y., Leo
E.Y.) was used, fused to a GST tag, PCR of retinoblastoma gene encoding amino acids 379-
928 (obtained from retinoblastoma plasmid ATCC pLRbRNL) was performed, and the
sequence cloned into pGEx 2T fasjon vector (Smith D.B. and Johnson, K.S. Gene 67, 31
(1988); which contained a tac promoter for inducible expression, internal 1ac I gene for use in

4
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any E.Coli host, and a coding region for thrombin cleavage - obtained from Pharmacia
Biotech) which was used to amplify amino acids 792-928. This sequence was again cloned

The retinoblastoma 792-928 sequence so obtained was expressed in E.Coli (BL21
(DE3) pLysS cells) using standard inducible expression techniques, and purified as follows.

B.coli paste was resuspended in 10ml/g of NETN buffer (50mM Tris pH 7.5, 120mM
NaCl, ImM EDTA, 0.5%v/v NP-40, 1mM PMSF, lug/ml leupeptin, lug/ral aprotinin and
lug/ml pepstatin) and sonicated for 2 x 45 seconds per 100ml homogenate. After
centrifugation, the supemnatant was loaded onto a 10ml glutathione Sepharose column
(Pharmacia Biotech, Herts, UK), and washed with NETN buffer. After washing with kinase
buffer (50mM HEPES pH 7.5, 10mM MgC12, 1lmM DTT, 1mM PMSF, 1ug/ml loupeptin,
lug/ml aprotinin and 1ug/ml pepstatin) the protein was eluted with 50mM reduced glutathions
in kinage buffer. Fractions containing GST-Rb(792-927) were pooled and dislysed overnight
against kinase buffer. The final product was analysed by Sodium Dodeca Sulfate (SDS)
PAGE (Polyacrylamide gel) using 8-16% Tris-Glycine gels (Novex, San Diego, USA).
CDK2 apd Cyclin B

The open reading frames of CDK2 and Cyclin E were isolated by reversa
transcriptase-PCR uging Hel a cell and activated T cell mRNA as a template and cloned into
the insect expression vector pVL1393 (obtained from Invitrogen 1995 catalogus mmber:
V1392-20). CDK?2 and cyclin E were then duslly expressed [using s standard virus
Baculogold co-infection technique] in the insect SF21 cell system (Spodopters Frugiperda
cells derived from ovarian tissus of the Fall Army Worm - commercially available).

le ion of

The following Example provides details of the production of Cyclin E/CDK2 in SF21
cells (in TC100 + 10% FBS(TCS) + 0.2% Phuronic) having dusl infection MOI 3 for each
virus of Cyclin B & CDK2.

SF21 cells grown in a roller bottle culture to 2.33 x 10° cells/m! were used to inoculate
10 x 500 ml roller bottles at 0.2 x 10E6 cells/ml. The roller bottles were incubated on a roller
rig at 28°C.

Atter 3 days (72 hra.) the cells were counted, and the average from 2 bottles found to
be 1.86 x 10E6 cells/ml. (99% visble). The cultures were then infected with the dual viruses at
an MOI 3 for each vims.

€.
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The viruses were mixed together befiare addition to the cultures, and the cultures
returned to the roller rig 28°C. '

After 2 days (48 hrs.) post infection the 5 Litres of culture was harvested. The total cell
count at harvest was 1.58 x 10ES cells/ml.(99% viable). The cells were spun out at 2500rpm,
30 mins., 4°C in Heraeus Omnifuge 2.0 RS in 250 ml. lots. The supematant was discarded.
Partial co-purification of Cdk2 and Cyclin E

Sf21 cells were resuspended in Iysis buffer (S0OmM Tris pH 8.2, 10mM MgCL, 1mM
DTT, 10mM glycerophosphate, 0.1mM sodium orthovanadate, 0.1mM NeF, 1mM PMSF,
lug/ml leupeptin and 1ug/ml aprotinin) and homogenised for 2 minwutes in a 10ml Dounce
homgeniser. After centrifugation, the supernatant was loaded onto a Poros HQ/M 1.4/100
anion exchange column (PE Biosystems, Hertford, UK). Cdk2 and Cyclin E were coeluted at
the beginning of a 0-1M NaCl gradient (run in lysis buffer minus protease inhibitors) over 20
column volumes. Co-elution was checked by western blot using both anti-Cdk?2 and anti-
Cyclin E antibodies (Santa Cruz Biotechnology, California, US).

By analogy, assays designed to assess inhibition of CDK4 and CDK6 may be
constructed. CDK2 (EMBL Accession No. X62071) may be used together with Cyclin A or
Cyclin E (see EMBL Accession No. M73812), and further details for such assays are
contained in PCT International Publication No. W099/21845, the relevant Biochemical &
Biological Evaluation sections of which are hereby incorporated by reference.

Although the pharmacological properties of the compounds of the formula (I) vary
with structural change, in general activity possessed by compounds of the formula (I) may be
demonstrated at ICs, concentrations or doses in the range 250uM to 1nM.

When tested in the above in-vitro assay the CDK2 inhibitory activity of Example 14
was measured as ICso = 0.146puM.

The in vivo uctivity of the compounds of the present invention may be assessed by
standard techniques, for example by measuring inhibition of cell growth and assessing

 cytotaxicity.

Inhibition of cell growth may be measured by staining cells with Sulforhodamine B
(SRB), a fluorescent dye that stains proteins and therefore gives an estimation of amount of
protein (Le. cells) in a well (see Boyd, MLR.(1989) Status of the NCI preclinical antitumour
drug discovery screen. Prin. Prac Oncol 10:1-12). Thus, the following details ere provided of
measuring inhibition of cell growth:-

o p
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Cells were plated in appropriate mediuom in a volume of 100l in 96 well plates; media
was Dulbecco's Modified Eagle media for MCF-7, SK-UT-1B and SK-UT-1. The cells were
allowed to attach overnight, then inhibitor compounds were added at various concentrations in
& maximum concentration of 1% DMSO (v/v). A control plate was assayed to give a value for
cells before dosing. Cells were incubated at 37°C, (5% COz) for three days.

At the end of three days TCA was added to the plates to a final concentration of 16%
(v/v). Plates were then incubated at 4°C for 1 hour, the supemnatant removed and the plates
washed in tap water. After drying, 100yl SRB dye (0.4% SRB in 1% acetic acid) was added
for 30 minutes at 37°C. Excess SRB was removed and the plates washed in 1% aoetic acid.

The SRB bound to protein was solubilised in 10mM Tris pH7.5 and shaken for 30 minutes at £

room temperature. The ODs were read at 540nm, end the concentration of inhibitor cansing
50% inhibition of growth was determined from a semi-log plot of inhibitor concentration
versus absarbance. The concentration of compound that reduced the optical density to below
that obtained when the cells were plated at the start of the experiment gave the value for
toxicity.

Typical ICs values for compounds of the invention when tested in the SRB assay are
in the range 1mM to 1nM.

According to a further aspect of the invention there is provided a pharmacentical
composition which comprises a pyrimidine derivative of the formula (I), or 2
pharmaceutically acceptable salt or in vive hydrolysable ester thereof, as defined hereinbefore
in association with a pharmaceutically-acceptable diluent or carmier.

The composition may be in a form suitable for oral administration, for example as a
tablet or capsuls, for parenteral injection (including intravenous, subcutaneous, intramnacular,
intravascular or infision) as a sterile solution, suspénsion or emulsion, for topical
administration as an ointment or cream or for rectal administration as a suppository.

In general the above compositions may be prepared in a conventional manner using

‘The compound of formula (X) will normally be administered to a warm-blooded
animal at 8 unit dose within the range 5-5000 mg per square meter body area of the animal,
i.e. approximately 0.1-100 mg/kg, and this normally provides a therapeutically-effective dose.
A unit dose form such as 2 tablet ar capaule will umally contain, for exampls 1-250 mg of
active ingredient. Preferably a daily doge in the range of 1-50 mg/kg is employed. However
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the daity dose will necessarily be varied depending npon the host treated, the particular route
of administration, and the severity of the illness being treated. Accordingly the optimum
dosage may be determined by the practitioner who is treating any particular patient.

According to a further agpect of the present invention there is provided 2 compound of
the formula (¥), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as
defined hereinbefore for use in a method of treatment of the human or animal body by therapy.

'We have found that the compounds defined in the present invention, ara
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, are effective cell cycle
inhibitors (anti-cell proliferation agents), which property is believed to arise from their CDK
inhibitory properties. Accordingly the compounds of the present invention are expected to be
useful in the treatment of diseases or medical conditions mediated alons or in part by CDK
enzymes, i.e. the compounds may be used to produce a CDK inhibitory effect in a
warm-blooded animal in need of such treatment. Thus the compoundz of the present invention
provide a method for treating the proliferation of malignant cells characterised by inhibition of
CDK enzymes, i.c. the compounds may be used to produce an anti-proliferative effect
mediated alone or in part by the inhibition of CDKs. Such a compound of the invention is
expected to possess a wids range of anti-cancer properties as CDKs have been implicated in
many corrimon human cancers such as leukaemia and breast, lung, colon, rectal, stomach,
prostate, bladder, pancreas and ovarian cancer. Thus it is expected that a compound of the
invention will possess anti-cancer activity against these cancers. It is in addition expected that
a compound of the present invention will possess activity against a range of leukacmias,
Iymphoid malignancies and solid tumours such as carcinomas and sarcomas in tissues such as
the liver, kidney, prostate and pancreas. In particular such compounds of the invention are
expected to slow advantageously the growth of primary and recurrent solid tumours of, for
example, the colon, breast, prostate, hngs and skin. More particularly such compounds of the
invention, or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, are
expected to inhibit the growth of those primary and recurrent solid- tumours which are
associated with CDKs, especially those tumours which are significantly dependent on CDKs
for their growth and spread, including for example, cextain tumours of the colon, breast,
prostate, lung, vulva and skin.

1t is further expected that a compound of the present invention will possess activity
against other cell-proliferation diseases in a wide range of other disease states including
leukaemias, fibroproliferative and differentiative disorders, psoriasis, theumatoid arthritis,
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Kaposi's sarcoma, haemangioma, acute and chronic nephropathies, atheroma, atherosclerosis,

arterial restenosis, autoimmune diseases, acute and chronic inflammation, bone diseases and

ocular diseases with retinal vessel proliferation.

Thus according to this aspect of the invention there is provided a compound of the
formuiza (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as -
dofined hereinbefore for use as a medicament; and the use of a compound of the formmia (T),
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined
hereinbefore in the mannfacture of 8 medicament for use in the production of a cell cycle
inhibitory (anti-cell-proliferation) effect in a warm-blooded animal such as man_ Particularly,
an inhibitory effect is produced by preventing entry into or progression through the S phase by
inhibition of CDK2, CDK#4 and/or CDKS, especiaily CDK2. ¥

According to a further feature of the invention, there is provided a compound of the
formula (X), or a pharmaceutically acceptable salt or iz vivo hydrolysable ester thereof, as
defined herein before in the mannfacture of a medicament for use in the treatment of carcers @
(solid tumours and leukaemias), fibroproliferative and differentiativeé disorders, psoriasis,
rheumstoid arthritis, Kaposi’s sarcoma, hasmangioma, acute and chronic nephropathies,
in the treatment of cancers. |

According to a further feature of this aspect of the invention there is provided a
method for producing a cell cycle inhibitory (anti-cell-proliferation) effect in a warm-blooded
animal, such as man, in need of such treatment which comprises administering to said animal
an effective amount of a compound as defined immediately above. Particularly, an inhibitory
effect is produced by preventing entry into or progression through the S phase by inhibition of
CDK2, CDK4 and/or CDKS, especially CDK2. .

According to a further feature of this aspect of the invention thare is provided a
method for producing a cell cycle inhibitory (anti-cell-proliferation) effect in a warm-blooded
animal, such ag man, in need of such treatment which comprises administering to said animal
an effective amount of a compound of formula (I) or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thercof as defined herein before. Particularly, an inhibitory effect is
produced by preventing entry into or progression through the S phase by inhibition of CDX2,
CDK4 and/or CDKG6, especially CDK2. '




' A
w0 02/20512 PCT/GB01/03864

-31-

According to an additional feature of this aspect of the invention there is provided a
method of treating cancers (solid tumours and leukaemias), fibroproliferative and
differentiative disorders, psoriasis, rheumnatoid arthritis, Kaposi's sarcoma, haemangioma,
acute and chronic nephropathies, atheroma, atherosclerosis, arterial restenosis, antoimoune
diseases, acute and chronic inflammation, bone diseases end ocular diseases with retinal
vessel proliferation, in a warm-blooded animal, such as man, in need of such treatment which
comprises administering to said anima] an effective amount of a2 compound of formula (I) or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof as defined herein before.
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Particularly there is provided a method of treating cancer in a warm-blooded animal,
such 23 man, in need of such treatment which comprises administering to said animal an
effective amoumt of a commpound of formmula (I) or a pharmacentically acceptable salt or in
vivo hydrolysable ester thereof as defined herein before.

In a further aspect of the invention there is provided a pharmaceutical composition
which comprises a compound of the formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof, as defined herein before in association with a
pharmaceutically-acceptable diluent or carrier for use in the production of a cell cycle
inhibitory (anti-cell-proliferation) effect in a warm-blooded animal such es man_

In a further aspect of the invention there is provided a pharmaceutical composition
which comprises a compound of the formula (I), or 2 pharmaceutically acceptable salt or in
vivo hydrolyssble ester thereof, as defined hercin befre in association with a
pharmacentically-acceptable diluent or carrier for use in the treatment of cancers (solid
tumours and leukaemins), fibroproliferative and differentiative disorders, psoriasis,
theumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic nephropathies,
atheroma, atherosclerosis, arterial restenosis, antoimmune diseases, acute and chronic
inflammation, bone diseases and ocular diseases with retinal vessel proliferation, in a
warm-blooded animal such as man.

In a further espect of the inveation there is provided a pharmaceutical composition
which comprises a compound of the formula (I), ar a pharmaceutically acceptable aalt or in
vivo hydrolysable ester thereof, as defined herein before in association with a
pharmaceutically-acceptable diluent or carrier for use in the treatment of cancer ina
wam-blooded animal such as man.

Preventing cells from entering DNA synthesin by inhibition of essential S-phase
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initiating activities such ag CDK2 initiation may also be useful in protecting normal cells of

the body from toxicity of cycle-specific pharmaceutical agents. Inhibition of CDK2 or 4 will

provent progression into the cell cycle in normal cells which could limit the toxicity of cycle-

quﬁcphmeuticalagmﬂwhichactinS-phmGZarmiﬁosia. Such protection may

result in the prevention of hair loss normally associated with these agents.

Therefore in a further aspect of the invention there is provided & compound of formula
() as defined above or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof
for use as a cell protective agent.

Therefore in a further aspect of the invention there is provided a compound of formula
(T) as defined above or a pharmaceutically acceptable salt or in vivo hydrolyssble ester thereof
for use in preventing hair joss arising from the treatment of malignant conditions with
pharmaceutical agents. '

Bxamples of pharmaceutical agents for treating malignant conditions that are known to
canse hair loss inciude alkylating agents such as ifosfamide and cyclophosphamide;
antimetabolites such a5 methotrexate, 5-flucrouracil, gemcitahine and cytarabine; vinca
alkaloids and analogues such as vincristine, vinbalstine, vindesine, vinorelbine; taxanes such
as paclitaxel and docetaxel; topoisomerase I inhibitors such as irintotecan and topotecan;
cytotoxic antibiotics such as doxorubicin, daunorubicin, mitoxantrone, actinomycin-D and
mitomycin; arid others such as etoposide and tretinoin.

In another aspect of the invention, the compound of formula (I), or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof, may be administered in association witha .
one ar more of the above pharmaceutical agents. In this instence the compound of formnula (T)
may be adminish:redbyswtem.icormnsysmic . Particularly the compound of
ﬁurmuh(DmymnyadmmMedhynmqystmcmmﬁJrammplempmlndmm&aum
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initisting activities such s CDK2 initistion may also be useful in protecting normal cells of
the body from taxicity of cycle-specific pharmaceutical agents. Inhibition of CDE2 or 4 will
provent progression into the cell cycle in normal cells whiok conld Hmit the toxicity of cycle-
apecifio pharmacentical agents which act In 3-phate, G2 or mitosis. Such protection may
refUlt in the provention of hair ldss narmally associated with thass agents.

Therefore in & further aspect of the nvention there is provided a compound of formula
{T) as defined abave or & pharmaceutically sccoptable salt or in vive hydrolymble ester thaseof
for use 28 & cell protective agant.

mn-mmdeMthwdm
(@) sa defined above or & phanmaceatisally acospeahle salt ar in vivo hydrolysshle ester thereof
for use in preventing hair loss arising from the restment of malignant couditions with

Examples of pharmacentical agents for tregting malignant eonditions that age known to
caxus hair logs include alkylating agents such s fosfexide and cyolophosphamide;
sntimetabalites such as methotrexate, 5-fnorouraci], gemcitahine and cytarahine; vinca
alkaloids and nglogues such as vincristine, vinbalsting, vindesine, vinorelbine; taxanes such
as paclitaxe] and doostaxe]; topoisamernse Iinhibitors such as izintotecan and topotacan;
eytotoxic angbiotics such o8 doxcrublaln, dmocublein, mitoxsatrons, actinomyeinD and
mmmmm.mmm

mmmmumnwummmmﬂy
scceptabls salt or i vivo hydlyssbie sster thereof, may be administersd in assoclation with a
one ar raore of the above pharmaceytical agents. Fn this instence ths compound of formula (T)
may be administered by systemve or non systamioc means. Particularly the compound of
forronls (1) my may administared by non-systeonls means, for exempla topicsl administrazion,

Therefore in an additional festvre of the inveotion, there is provided a method of
preventing hair loss dering treqtment for one or more malignant conditions with
pharmaceutical Ageaty, in & warm-bloodsd animal, such as man, which comprises
administering to said srimal an effective stmount of s compoond of foremia (), or a
pharmacentically acceptable salt or in vive hydrolysahle aster thereof.

In an additiona! featrrs of tho invention, thers is provided & method of preventing halr
loss during treatment for one ar more malignant conditions with pharmaceutical agents, in &
warm-blooded animal, such as man, which comprises administering to said snimal m
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effective amount of a compound of formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof in simuitaneous, sequential or separate administration with an
effective amount of said pharmaceutical agent.

According to a further aspect of the invention there is provided a pharmaceutical
composition for use in preventing hair loss arising from the treatment of malignant conditions
with pharmaceutical agents which comprises a compound of formula (I), or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, and said pharmaceutical
agent, in asgociation with a pharmaceutically acceptable diluent or carrier.

According to a further aspect of the present invention there is provided a kit
comprising 2 compound of formula (I), or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, and a pharmacentical agent for treating malignant conditions that is
known to cause hair loss. '

According to a farther aspect of the present invention there is provided a kit
comprising:

&) 4 compound of formula (), or a pharmaceutically acceptable salt or in vivo hydrolysable
ester thereof, in a first umit dosage form;

b) a pharmaceutical agent for treating malignant conditions that is known to cause hajr loss; in
a second unit dosage form; and

c) container means for containing said first and second dosage forms.

According to enother feature of the invention there is provided the use of a compound
of the formmia (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof,
in the manufacture of a medicament for the prevention of hair loss during treatment of
malignant conditions with pharmaceutical agents.

According to a further aspect of the present invention there is provided a combination
treatment for the prevention of hair loss comprising the administration of an effective amount
of a compound of the formula (I), or a pharmacenutically acceptable salt or in vive
hydrolysable ester thereof, optionally together with a pharmaceutically acceptable dilnent or
carrier, with the simultaneous, sequential or separate administration of an effective amount of
a pharmaceutical agent for treatment of malignant conditions to a warm-blooded animal, such
as man.

As stated sbove the size of the dose required for the therapeutic or prophylactic
treatment of a particular cell-proliferation disease will necessarily be varied depending on the
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'host treated, the route of administration and the sevexity of the illness being treated. A wmit

dose in the mange, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged.

The CDK inhibitory activity defined hereinbefore may be applied as a sole therapy or
may involve, in addition to a compound of the invention, cne or more other substances and/or
treatments. Such conjoint treatment may be achieved by way of the simultaneous, sequential
or separate administration of the individnal components of the treatment. In the field of
medical oncology it is normal pructice to use a cambination of different forms of treatment to
treat cach patient with cancer. In medical oncology the other component(s) of much conjoint
treatment in addition to the cell cycle inhibitory treatment defined hereinbefore may be:
surgery, radiotherapy or chemotherspy. Such chemotherapy may cover three main categories
of therapeutic agent:

@ other cell cycle inhibitory agents that work by the same or diffevent mechanismsg from
those defined hareinbefore;
(@) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene,

raloxifene, droloxifene, iodoxyfens), progestogens (for example megestrol acetate), aromatase -

inhibitors (for example anastrozole, letrazols, vorazols, exemestane), antiprogestogens,
antisndrogens (for example flutamide, nilotamide, bicalutamide, cyproterone acetate), LHRH
agonists and antagonists (for example goserelin acetate, luprolide), inhibitors of testosterone
Sa-dihydroreductase (for cxample finasterids), anti-invasion agents (for example
metalloproteinase inhibitors like marimastat and inhibitors of urokinass plagminogen activator
receptor finction) and inhibitors of growth factor fimetion, (such growth factors include for
example platelet derived growth factor and hepatocyte growth factor such inhibitors include
serine/threonine kinase inhibitors); and

(iif) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical
oncology, such as antimetabolites (for example antifolates like methotrexate,
fuoropyrimidines like S-fluorouracil, purine and adenosine anslogues, cytosine arabinogide);
antitumour antibiotica (for example anthracyclines like doxorubicin, dmmomycin, epirubicin
and idarubicin, mitomycin-C, dactinomycin, mithramycin); platinam derivatives (for example
cisplatin, carboplatin); alkylating agents (for example nitrogen mustard, melphalan,
chlorambucil, busulphan, cyclophosphamids, ifosfamide, nitrogoureas, thiotepa); antimitotic
agents (for example vinca alkaloids like vincristine and taxoids like taxol, taxotere);

Lo




10

15

20

25

30

-35-

WO 02720512 PCT/GB01/03864 %

topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and teniposide,
amsacrine, topotecan). According to this aspect of the invention there is provided a
pharmacentical product comprising a compound of the formula (I) as defined hereinbefore
and an additional anti-tumour substance as defined hereinbefore for the conjoint treatment of
cancer.

In addition to their use in therapeutic medicine, the compounds of formula (X) and their
pharmaceutically acceptablo salts are also useful as pharmacological tools in the development
and standardisation of in vitro and in vivo test systems for the evaluation of the effects of
inhibitors of cell cycle activity in Isboratory animals such as cats, dogs, rabbits, monkeys, rats
and mice, as part of the search for new therapeutic agents.

In the above other pharmaceutical composition, process, method, use end medicament
menufacture features, the altemative and preferred embodiments of the compounds of the
inverdion described herein also apply.

Examples

The invention will now be illustrated by the following non limiting examples in which,
umless stated otherwise:

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or
ambient temperature, that is, at a temperature in the range of 18-25°C;

(ii) organic solutions were dried over enhydrous magnegitrm sulphate; evaporation of solvent
was carried out naing a rotary evaporator under reduced pressure (600-4000 Pascals;
4.5-30mmHg) with a bath temperature of up to 60°C;

(iii) chromatography means flash chromatography on silica gel; thin layer chromatography
(TLC) was carried out on silica gel plates; -
(bohngummlﬂucmunzmﬁm&ﬁmukuﬁﬂkmmdbyTLCamdnnﬂkmﬁmmsmeghmnﬁn
illustration only;

(v) final products had satisfactory proton nuclear magnetic resonance (NMR) apectra and/or
mass spectral data;

(vi) yields are given for illustration only and are not necessarily those which can be obtained
by diligent process development; preparations were repeated if more material was required;
(vii) when given, NMR daia is in the form of delta values for major diagnostic protons, given
in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard,
determined at 300 MEz using perdeuterio dimethyl sulphoxide (DMSO-d) as solvent unless
otherwise indicated;
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(viii) chemical symbols have their usual meanings; SI units and symbols are used;

(ix) solvent ratios are given m volume:volume (v/v) terms; and

(x) mass spectra were ni with an electron energy of 70 electron volts in the chemical
ionization (CI) mode nsing a direct exposure probe; where indicated jonization was effected
by electron impact (ED), fest atom bombardment (FAB) or electroapray (ESP); valnes for m/z
are given; generally, only ions which indicate the parent mass are reported; and unless
otherwise stated, the mass ion quoted is (MH)";

(xi) unless stated otherwise compounds containing an asymmetrically substituted carbon
and/or sulphur atom have not been resolved;

(xii) where a synthesis is described as being analogous to that described in a previous example

the amounts used are the millimolar retio equivalents to those used in the previous example;
(xvi) the following abbreviations have been used:

THF totrahydrofiren;

DMF N,N-dimethyiformamide;
DMFDMA dimethylformamide dimetirylacetal;
EtOAc ethyl acetate;

M=OH methanol;

EtOH ethanol;

DCM dichloromethane; and

DMSO dimethylsulphoxide.

xvii) where an Isolute SCX-2 column is referred to, this means an “ion exchange™ extraction
cartridge for adsorption of basic compounds, i.e. a polypropylene tube containing a
benzenesulphonic acid based strong cation axchange sorbent, used according to the
mamufacturers instructions obtained from International Sorbent Technologies Limited,
Dyffryn Business Park, Hengeod, Mid Glamorgan, UK, CF82 7RJ;

xviii) where an Isolute amine column is refierred to, this means an “ion exchange™ extraction
cartridge for adsorption of acidic compounds, ie. a polypropylene tube containing a amino
gilane covalently bonded to a silica particle nsed according to the mamifactnrers instructions
obtained from Intemational Sorbent Technologies Limited, Dyffryn Business Park, Hengeod,
Mid Glamorgan, UK, CF82 7RJ;

xix) where a Chemelut colunm is refirred to, this means an extraction cartridge for removal of
water, i.e. a polypropylenc tube containing diatomaceous earth used according to the
manufacturers ingtructions obtained from Varian, Harbor City, California, USA.
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Example 1
2 jlino limidazol-5- imidi

Sodium hydride (45mg of a 60% suspension in mineral oil, 1.12mmol) was added to a
stirred-suspension of 5-(3-dimethylaminoprop-2-en-1-oyl)-2-methylimidazole (100mg,
0.56mmol) and 3-chlorophenylguanidine (95mg, 0.56mmol) in dry 1-butanol (4.0ml) under
nitrogen. The mixture was stirred at ambient temperature for 15 minutes then heated at 126°C
for 26 hours. The reaction mixinre was allowed to cool and the volatiles were removed by
evaporation. The residus was suspended in water (20ml) and acetic acid (67)]) was added and
the solution extracted with DCM (3x20ml). The extracts were combined, dried (INaSO,) and
the solvent removed by evaporation. The residue was purified by column chromatography
eluting with DCM / MeOH (100:0 increasing in polarity to 92:8) to give the title compound
33mg, (21%) as a solid. NMR: 2.35 (s, 3H), 6.95 (d, 1H), 7.23 (4, 1H), 7.30 (t, 1H), 7.67 (s,
1H), 7.72 (s, 1H), 8.05 (s, 1H), 8.43 (d, 1H), 9.62 (8, 1H), 12.15 (5, 1H); m/z: 286,

Example 2 )
2-(3-Chl ilino)-4-(1.2-dimethylimidazol-5-yl)pyrimidine

5-(3-Dimethylaminoprop-2-en-1-oyl)-1,2-dimethylimidazole (Method 1; 111mg,
0.58mmol) and 3-chlorophenylgusnidine (97mg, 0.58mmol) were treated as described in
Example 1 to give the title compound 51mg, (29%) as a solid. NMR: 2.40 (s, 3H), 3.97 (s,
3H), 6.98 (d, 1H), 7.15 (d, 1H), 7.30 (t, 1H), 7.58 (d, 1H), 7.67 (s, 1H), 7.97 (s, 1H), 8.40 (d,
1H), 9.68 (8, 1H); m/z: 300.

Example 3
2-Anili -methylimidazol-5-

Sodium hydride (167mg of a 60% suspension in mineral oil, 4.18mmol) was added to
a stirred suspension of 5-(3-dimethylaminoprop-2-en-1-oyl)-2-methylimidazole (250mg,
1.39mmol) and pheaylguanidine hydrogen carbonate (275mg, 1.39mmol) was suspended in
dry 1-butenol (10ml) under nitrogen. and the mixture stirred and heated under itrogen at
126°C for 18 bours. The reaction mixture was allowed to cool and further phenylgnanidine
hydrogen carbonate (275meg, 1.39mmol) and sodium hydride (111mg of a 60% suspension in
mineral oil, 2.78mmol) added and the mixture stirred and heated at 126°C for & further 20
hours. The reaction mixture was then worked-up as described in Example 1 to give the title
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compound 159mg, (46%) as a solid. NMR: 2.33 (s, 3H), 6.92 (t, 1H), 7.18 (4, 1H), 727 (¢,
2H), 7.67 (s, 1H), 7.80 (d, 2ZH), 8.36 (d, 1H), 9.37 (s, 1H), 12.12 (s, 1H); m/z: 252.

Thiomyl chloride (2. Dml) was added to 2—mhno-4—(2—muﬂ1ylnmdazol—5—yl)pynm1dme
(Example 3; 98mg, 0.39mmol) cooled at 0°C under nitrogen. Chlorosulphonic acid (104pul,
1.56mmol) was added and the mixture was stirred at 0°C for 30 minutes. Excess thionyl
chloride was removed by evaporation and the residne treated with a mixture of THF (4.0ml)
and concentrated aqueous ammonia soltion (1.0ml). The mixture was stirred for 15 minutes
and the volatiles were removed by evaporation. The residue was triturated with water, and the
precipitated solid collected by filtration, washed with distilled water and dried under vacuum
to give the title compound 62mg, (48%). NMR: 2.33 (s, 3H), 7.10 (s, 2H), 7.24 (d, 1H), 7.72
(m, 3H), 7.95 (d, 2H), 8.43 (d, 1H), 9.83 (s, 1H); m/z: 331.

5-(3- Dmeﬂrylmnnopmp—Z—moyl)-l,Z—dlmethyhmldazolo (Method 1; 314mg,
1.62mmol) and phenylguanidine hydrogen carbonate (321mg, 1.62mmol) were treated as

described in Example 1 to give the title compound 113mg, (26%) as a solid. NMR: 2.37 (s,

3H), 3.93 (s, 3H), 6.95 (t, 1H), 7.08 (d, 1H), 7.28 (t, 2H), 7.59 (s, 1H), 7.69 (4, 2H), 8.35 (d,
1H), 9.43 (s, 1H); m/z: 266.

Thmnyl chlonde(ZOml)wu added to 2-mhno-4—(l,2-d1mel:hylmdml—5—
yl)pyrimidine (Example 5; 94mg, 0.36mmol) cooled at 0°C under nitrogen. Chlorosulphonic
acid (94, 1.56mmol) was added and the mixture was stirred at 0°C for 30 minutes, then
aﬂowedhwmmdsﬁnedfortwohomdmbieﬂhnpmﬂmmdthmhmtedd%ﬁ:;
one hour. Excess thionyl chloride was removed by evaporation and the residue azeotroped
with toluene. The resulting crude sulphonyl chloride was treated with a mixture of THF
(4.0ml), water (2.0ml), and concantrated aqueous ammonia solution (1.0ml). The mixture was

T
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stirred for 15 mimites and the volatiles were removed by evaporation. The residue was
triturated with water (Sml), and the precipitated solid collected by filtration, washed with
distilled water and dried under vacuum. The crude product was then sugpended and stirred in
DCM (10ml) containing a few drops of MeOH. The solid product was collected by filiration,
washed with DCM and dried under vacuum to give the tile compound 67mg, (54%). NMR:
2.38 (s, 3H), 3.96 (s, 3H), 7.13 (s, 2H), 7.20 (d, 1H), 7.63 (s, 1H), 7.73 (d, 2H), 7.88 (d, 2H),
8.43 (d, 1H), 9.88 (s, 1H); m/z: 345.

Example 7
1-Benzyl-2- imidazol-5-

Sodium methoxide (36.8mg, 0.68mmol) was added to a stirred suspension of 1-
benzyl-5-(3-dimethylaminoprop-2-en-1-oyl)-2-methylimidazole (Method 5; 153mg,
0.57mmol) and 3-chlorophenylguanidine (106mg, 0.62mmol) in dry 1-butanct (1.0ml) under
nitrogen. The reaction mixture heated at reflux for 4 hours then allowed to cool. The volatiles
were removed by evaporation and the residue partitioned between EtOAc and saturated
aqueous sodium hydrogen cerbonate solution. The orgenic phase was separated, dried and the
solvent removed by evaporation. The residue was purified by column chromatography, eluting
with DCM and 7M methanolic ammonia solution (97:3) to give the title compound 73mg,
(34%). NMR: 2.35 (s, 3H), 5.78 (8, 2H), 6.84-7.00 (m, 5H), 7.07 (t, 1H), 7.15-7.30 (m, 4H),
7.56-7.65 (m, 2H), 8.29 (d, 1H); m/z 374.

Example 8
2-(3- ilino 1 jmi -5- imidine
Trifluoromethyisulphonic anhydride (0.16ml, 0.93mmol) was added to a solution of 2-
methoxyethanol (73.7mi, 0.88mmol) and diisopropylethylamine (0.20mi, 1.17mmol) in DCM
(tml) at -20°C and the solution stirred for 30 minutes. This mixture was then added to a
solution of 2-(3-chloroanilino)-4-(1-triphenylmethylimidazol-4-yl)pyrimidine (Method 2;
300mg, 0.58mmol) in DCM (5ml) at -20°C and the reaction mixture allowed to warm and
gtirred for 2 hours at ambient temperature. The mixture was extracted between EtOAc and
saturated aqueous sodium hydrogen carbonate solution. The organic phase was separated,
dried and the volatiles removed by evaporation. The residue was purified by column
chromatography, eluting with DCM and 7M methanolic ammonia solution (99.5:0.5
increasing in polarity to 96:4). The purified product was dissolved in either and treated with

9

o
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ethereal hydrogen chloride. The precipitate was collected by filtration washed with ether and

dried to give the title compound 132mg, (69%). NMR: 3.17 (s, 3H), 3.63 (t, 2H), 4.96 (t, 2H),
5.86 (br s, 1H), 7.04 (d, 1H), 7.28-7.44 (m, 2H), 7.60 (d, 1H), 7.88 (s, 1H), 8.56 (s, 1E), 8.64

(d, 1H), 9.28 (s, 1H), 10.0 (s, 1H); m/z: 330.

Example 9
2 ilino i e

A mixture of 2-(3-chloroanilino)-4-(1-triphenrylmethylimidazol-4-yl)pyrimidine
(Method 2; 256mg, 0.5mmol) in MeOH (3ml) and 2M hydrochloric acid (1mI) was stirred for
15 minutes. The volatiles were removed by evaporation and the residue partitioned between
EtOAc and saturated aqueous sodium hydrogen carbonate solution. The organic layer was
separated, dried and the solvent removed by eveporation. The residue was purified by column
chromatography eluting with DCM and 7M methanolic ammonia solution (99.5:0.5 increasing
in polarity to 93:7) to give the title compound 102 mg, (75%) as a solid. NMR: 6.95 (dd, 1H),
7.25-7.33 (m, 2H), 7.73 (dd, 1H), 7.81 (d, 2H), 8.06 (s, 1H), 8.46 (d, 1H), 9.68 (s, 1H), 12.48
(br s, 1H); m/z: 270.

hloroanilinoy-4-[ 1-(2-nhthalimidoethvl)imideazol-5-vilovrimidine

2-Phihalimidoethyl triflate (660mg, 2.04mmol) was added to solution of the 2-(3-
chloroanilino)-4-(1-triphenylmethylimidazol-4-yl)pyrimidine (Method 2; 1.00g, 1.95mmol) in
DCM (5 ml) and the reaction mixture stirred for 4 hours, The solvent was removed by
evaporation and MeOH (6ml) and 2M hydrochloric acid (1.5 ml) was added to the residue.
The mixture was stirred for 5 mimites, the volatiles were removed by evaporation and the
residue partitioned between EtOAc and saturated aqueous sodium hydrogen carbonate
solution, The resulting precipitate was collected by filtration, washed with water and EtOAc
and dried to give the title compound 350mg, (40%) as a solid. NMR: 3.81-3.96 (m, 2H), 4.77-
4.92 (m, 2H), 6.98 (d, 1H), 7.06 (d, 1H), 7.31 (t, 1H), 7.37 (4, 1H), 7.63-7.80 (m, 6H), 7.92 (s,
1H), 8.27 (d, 1H), 9.50 (s, 1H); m/z: 443,

I
LU
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Example 11-12

The following compounds were prepared by an analogous method to that described in
Example 10 using with the appropriate starting materials', but in the work-up the organic
layer was separated, dried, the solvent removed by evaporation and the residue purified by
column chromatography ehuting with DCM and 7M methanolic ammonia solution (99.5:0.5
increasing in polarity to 93:7).

Ex | Compound NMR m/z
11 | 2(3-Chloroanilino)-4-(1- 1.26 (t, 3H), 4.56 (g, 2H), 7.00 (d, 1H), 7.21 | 300
ethylimidazol-5-yl)pyrimidine (d, 1E), 7.30 (t, 1H), 7.57 (4, 1H), 7.87-7.91

(m, 1H), 8.44 (d, 1H), 9.62 (s, 1H)
12 | 2~(3-Chloroanilino)}-4-(1- 4.03 (s, 3H), 6.95-7.10 (m, 2H), 7.15-7.38 | 286
methylimidazol-5-yl)pyrimidine | (m, 3H), 7.45-7.60 (m, 2H), 7.65 (s, 1H),
7.87 (s, 1H), 8.38 (d, 1H)

In the case of Example 12, the triflate starting material used wes trimethylsilymethy] triflate

E le
4-[1-(2-Ami Nimidazol-5-yl]-2-(3-chloroanjlj imidine

Hydrazine hydrate (54mi, 1.73mmol) was added to a suspension of 2-(3-
chloroanilino)-4-] 1-(2-phthalimidoethyl}imidazol-5-yl]Jpyrimidine (Example 10; 163mg,

" 0.37mmol) in BtOH (5ml) and the mixture was heated at refhrx for 2 hours. The mixture was

allowed to cool, the volatiles removed by evaporation and the residue purified by column
chromatography eluting with DCM and 7M methanolic ammeonia solution (90:10) to give the
title compound 69mg, (59%) as a solid product. NMR: 1.41 (brs, 2H), 2.99 (t, 2H), 4.55 (t,

2H), 7.00-7.09 (m, 2H), 7.22-7.35 (m, 3H), 7.65-7.70 (m, 2H), 7.73-7.78 (m, 1H), 8.39 (4,
1H); m/z: 315.

Example 14
2-Anilin _ . . e

Sodium methoxide (2.63g, 48.7mmol) was added to a solution of 5-(3-
dimethylaminoprop-2-en-1-oyl)-1-methylimidazole (Method 4; 2.91g, 16 2mmol) and
phenylguanidine hydrogen carbonate (3.52g, 17.9mmol) in 2-propanol (14ml) and the reaction
mixture heated at reflux for 3 hours. The reaction mixture was allowed to cool and partitioned
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between EtOAc and saturated aqueons sodium hydrogen carbonate solution. The organic
phase was separated, dried and the solvent removed by evaparation. The residus was purified
by column chromatography eluting with DCM and 7M methanolic ammonia solution (97:3) to
give the title compound 2.57g, (64%) as a solid. M/z: 252.

Example 15

" imidazol-5-y])}-2-(4- ilino)pyrimidine

Chlorosulphonic ecid (0.48ml, 7.16mmol) was added to a suspension of 2-anilino-4-

(1-methylimidazol-S-yI)pyrimidine (Bxample 14; 449mg, 1.79mmol) in thionyl chloride (Sml)
cooled at 0°C. The mixiure was allowed to warm to ambient temperature then heated at reflux
for 30 minutes. The volatiles were removed by evaporation and the residuse dried under high
vacuum. 7M methanolic ammonia (30mI) was added to the residue and the mixture stimred for
10 minutes. The volatiles were removed by evaporation to give the title compound 360mg,
(61%) as a solid product-NMR: 4.04 (8, 3H), 7.15 (s, 2H), 7.27 (d, 1H), 7.73 (d, 2H), 7.84-
7.91 (m, 3H), 8.06 (s, 1H), 8.50 (d, 1H), 9.92 (g, 1H); m/z: 331.

Example 16

methylimidazol-5-yl)pyrimidine (Example 14; 200mg, 0.80mmol) in thionyl chloride (4ml)
cooled at 0°C. The mixture was allowed to warm to ambienat tempexature, stirred for 15
minutes then heated at reflux for 20 minutes. The volatiles were removed by eveporation and
the solid residue dried onder high vacuum. The residue was suspended in pyridine (3ml),
cooled to -20°C and diisopropylethyl amine (0.56ml, 3.98mmol) followed by 3-
methoxypropyl amine (0.16ml, 1.60mmol) was added. The reaction mixture was allowed to
warm to ambient temperature and stirred for 30 minutes. EtOAc (15ml) was added and the
mixture washed with saturated aqueous sodium hydrogen carbonate solution (15m!) and then
‘brine (15ml). The solvent was removed by evaporation and the residus purified by column
chromatography eluting with DCM and 2M methanolic ammeonia solution (100:0 increasing in
polarity to 85:15) to give the title compound 89mg, (28%) as a solid product. NMR: 1.75 (m,
2H), 2.76 (q, 2H), 3.14 (s, 3H), 3.22-3.30 (m, 2H), 4.01 (s, 3H), 7.25 (d, 1H), 7.34 (t, 1H),
7.70 (d, 2H), 7.77 (s, 1H), 7.83 (8, 1H), 7.91 (d, 2H), 8.47 (d, 1H), 9.92 (s, 1H); m/z: 403,

&

r -
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Examples 17-25
The following compounds were prepared by an analogous method to thet described in

Example 15 using the appropriate intermediates.

Ex | Compound NMR m/z

17 | 4{1-Methylimidazol-5-yI)-2- | 0.77 (t, 3H), 1.35 (m, 2H), 2.67 (g, 2H), 4.01 | 373
[4<(N-propylsulphamoyl) (s, 3H), 7.25 (d, 1H), 7.34 (t, 1K), 7.69 (d,
anilino]pyrimidine 2H), 7.77 (s, 1H), 7.83 (s, 1H), 7.90 (d, 2H),

8.47 (d, 1K), 9.92 (s, 1H)

18 | 2-{4-[N-(2,3- 2.53:2.64 (m, 1H), 2.79-2.90 (m, 1H), 325 | 405
Dihydroxypropyl) (t, 2H), 3.39-3.50 (m, 1H), 4.02 (s, 3H), 4.49
sulphamoyl]anilino}-4-(1- | (¢, 1H), 4.71 (d, 1H), 7.22-7.29 (m, 2H),
methylimidazol-5-y1) 7.70 (d, 2H), 7.77 (s, 1H), 7.83 (s, 1H), 7.91
pyrimidine (d, 2H), 8.47 (d, 1H), 9.93 (s, 1H)

19 | 2-(4-{N-[2(2- 2.88 (g, 2H), 3.24-3.48 (m, 6H), 4.02 (s, 419
Hydroxyethoxy) 3H), 451 (t, 1H), 7.25 (d, 1H), 7.42 (t, 1H),
ethyl]sulphamoyl} anilino}4- | 7.70 (d, 2H), 7.77 (s, 1H), 7.83 (s, 1H), 7.90
(1-methylimidazol-5-yl) (d, 2H), 8.47 (d, 1H), 5.92 (s, 1H)

20 | 2-{4-[N-(2-Furanylmethyl) | 3.97 (d, 2H), 4.02 (s, 3H), 6.16 (dd, 1H), 411
sulphamoyf]anitino}4<1- | 6.30 (dd, LH), 7.25 (d, 1H), 7.47-7.50 (m,
methylimidazol~5-yl) 1H), 7.68 (d, 2H), 7.77 (s, 1H), 7.83 (s, 1H),
pyrimidine 7.85-7.94 (m, 3H), 8.48 (d, 1H), 9.91 (s, 1H)

21 | 2-{4-[N~(2-Hydroxyethyl) 2.77 (g, 2H), 3.55 (q, 2H), 4.02 (s, 3H), 4.61 | 375
sulphamoyl]anilino}-4(1- | (¢, 1H), 7.25 (d, 1H), 7.33 (t, 1H), 7.70 (d,

| methylimidazol-5-yl) 2H), 7.77 (s, 1H), 7.83 (s, 1H), 7.90 (d, 2H),
pyrimidine 8.47 (d, 1H), 9.91 (s, 1H)

22 | 2-{4-[N-(Carbamoyimethyl) | 3.29-3.37 (m, 2H), 4.02 (s, 3H), 7.06 (brs, | 388
sulphamoyl]anilino}-4<(1- | 1HD), 7.20 (br s, 1H), 7.25 (d, 1H), 7.58 (¢,
methylimidazol-5-yl) 1H), 7.71 (4, 2H), 7.77 (s, 1H), 7.83 (s, 1H),
pyrimidine 7.90 (d, 2H), 8.47 (d, 1H), 9.53 (s, 1H)
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23 | 4{1,2-Dimethylimidazol-5- | 1.75 (m, 2H), 2.37 (s, 3H), 2.76 (t, 2H), 3.14 | 417

Y-2-{4{N3- (s, 3H), 3.26 (t, 2H), 3.6 (s, 3H), 7.19 (d,
methoxypropyl)sulphamoyl] | 1H), 7.33 (br s, 1H), 7.63 (s, 1H), 7.68 (d,
anilino} pyrimidine 2H), 7.92 (d, 2H), 8.43 (d, 1H), 9.91 (s, 1H)

24 | 4(1.2-Dimethylimidazol-5- | 2.37 (s, 3H), 3.94 (s, 2H), 3.95 (s, 3H), 7.04- | 453
yi)-2-{4-[N-(4-flnorobenzyl) | 7.12 (m, 2H), 7.20 (d, 1H), 7.24-7.29 (m,

sulphamoyfjanilino} 2H), 7.63 (s, 1H), 7.70 (d, 2H), 7.88-7.95
pyrimidine (m, 3H), 8.43 (4, 1H), 9.91 (s, 1H)

25 | 2-{4-[N<Cyclopropyimethyl) | 0.00-0.05 (m, 2H), 0.27-0.33 (m, 2H), 0.7- | 399
sulphamoyl]anilino}-4<(1,2- | 0.8 (m, 1H), 2.34 (s, 3H), 2.59 (t, 2H), 3.91 £
dimethylimidazol-5-yl) (s, 3H), 7.15 (d, 1H), 7.4 (¢, 1H), 7.60 (s,
pyrimidine . | 1m), 7.66 (4, 2H), 7.87 (4, 2H), 8.39 (4, 1H),

9.86 (s, 1H)

Ethereal hydrogen chloride (1ml of a 1M solution, 1.0mmol) was added to & solution
of 4-{ N-[3-(pyrrolidin-2-on-1-yl)propyl]sulphamoyi} eniline (Method 13, 300mg, 1.0mmol) in
MeOH (minimum volume). The volatiles were removed by evaporation and cyanamide
(50mg, 1.2mmol) followed by dimethylacetamide (0.5ml) were added to the residue. The

mixture was heated to 100°C for 30 minutes. 5-(3-Dimethylaminoprop-2-enoyl)-1,2-
dimethyfimidazole (Miethod 1; 180cg, 0.93mmol) and sodhum methoxide (110mg, 2.0 munsl) g
were added and the mixture heated at refiux for one hour. The mixture was allowed to cool

and was partitioned between BtOAc and aqueous sodium hydrogen carbonate solution. The

arganic layer was separated, washed with brine, dried (Na;SO4) and the volatiles removed by
eviparation. The residue was purified by column chromatography eluting with DCM and 7M
methanolic emmonia solution (96:4) to give the titls compound 220mg, (50%). NMR: 1.48-

1.58 (m, 2H), 1.79-1.89 (m, 2H), 2.14 (¢, 2H), 2.37 (s, 3H), 2.68 (q, 2H), 3.10 (, 2H), 3.21 (&,

2H), 3.95 (s, 3H), 7.19 (4, 1H), 7.34 (t, 1H), 7.63 (s, 1H) 7.69 (d, 2H), 7.92 (d, 2H) 8.43 (d,
1H), 9.92 (s, 1H); m/z: 470.
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Example 27
The following compound was prepared by an analogous method to that described in

Example 26 using the appropriate intermediates
Ex | Compound NMR, DMSO-d6, 100MHz @ 303.1k m/Z
27 | 4<(1,2-Dimathyl- 1.45-1.56 (m, 1H), 1.68-1.88 (m, 3H), 2.37 (s, 429
imidazol-5-yl)-2-{4-[N- | 3H), 2.75 (t, 2H), 3.51-3.58 (m, 1H), 3.63-3.70
(2-tetrahydrofiranyl- (m, 1H), 3.73-3.82 (m, 1H), 3.95 (s, 3H), 7.19 (d,
methyl)sulphamoyi] 1H), 7.46 (t, 1H), 7.63 (s, 1H), 7.70 (4, 2H), 7.91
anilino}pyrimidine (d, 2H), 8.43 (4, 1H), 9.90 (s, 1H)

5 Example 28

5-(3-Dimethylaminoprop-2-en-1-oyl)- 1 -ethyl-2-methylimidazole (Method 16; 2.10g,

10.1mmol), phenylguanidine hydrogen carbonate (2.2g, 11.1mmol) and sodium methoxide
(12g, 22.2mmol) were suspended in anhydrous DMA (15ml) and the mixture heated at 110°C

10  for 18 hours. The reaction mixture was allowed to cool to ambient temperature and poured
into water (50ml). The solution was extracted EtOAc (2 x 50ml). The combined extracts were
washed with water (2 x 50ml) and then brine (2 x 50ml), dried and the volatiles removed by
evaporation. The residue was triturated with ether, collected by filtration and air dried to give
the title compound (1.48g, 53%) as a reddish brown solid. NMR 1.17 (t, 3H), 2.38 (s, 3H),

15 452 (q, 2H), 6.93 (t, 1H), 7.08 (d, 1H), 7.27 (t, 2H), 7.60 (s, 1H), 7.62 (d, 2H), 8.35 (d, 1H),

9.35 (s, 1H); m/z 280.
Examples 29-33
' The following compounds were synthesiged in an analogous method to Example 28.
Ex | Componnd NMR m/z | SM
29 | 2-Anilino-4-(1-methyl-2- 1.23 (, 3H),2.90(q, 2H),3.92 (s, |280 | Meth
cthylimidazol-5-yD)pyrimidine 3H), 6.92 (i, 1H), 7.08 (d, 1H), 7.25 20
(t, 2H), 7.59 (s, 1H), 7.70 (4, 1H),
8.38 (d, 1H), 9.42 (s, 1H)
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30 | 2-Anilino4-[1-(2,2,2- 2.41 (s, 3H), 5.76 (q, 2H), 6.98 (t, | 334 [Meth
trifluoroethyl)-2- 1H), 7.13 (4, 1H), 7.29 (t, 3H), 7.60 21
methylimidezol-5-yi]pyrimidine | (d, 2H), 7.71 (s, 1H), 8.38 (d, 1H),

8.56 (s, 1H)

31 | 2-Anjlino-4-(1,2,4- 226 (s, 3H), 2.32 (3, 3H), 3.72 (s, | 279 [Meth

1 | trimethylimidazol-5- 3H), 6.85 (d, 1H), 6.94 (dd, 1H), 24
yDpyrimidine 7.24 (d4, 1H), 7.73 (4, 2H), 8.42 (d,

1H), 9.45 (s, 1H)
32 | 2-Anilino-4-(1-isopropyl-2- 1.44 (d, 6H), 2.51 (s, 3H), 5.72 294 | Meth
3 | methylimidazol-5-yl)pyrimidine | (septuplet, 1H), 6.99 (t, 1H), 7.04 19
(d, 1E), 7.30 (t, 2H), 7.42 (s, 1H),
7.67 (d, 2H), 8.39 (d, 1H), 9.42 (g,
1H)

33 | 2-Anilino-4-(1-methyl-2- 330 (s, 3H) 3.99 (s, 3H), 4.50 (s, [296 |Meth

3 | methoxymethylimidazol-5-yl) | 2H), 6.94 (¢, 1H), 7.13 (d, 1H), 7.28 25
pyrimidine (t, 2ED), 7.65 (s, 1H), 7.69 (d, 2H),

8.41 (d, 1H), 9.48 (s, 1H)

Reaction heated at 150°C for 18 hours. Water added, precipitated solid collected by filtration

and purified by flash chromatography on silica gel eluting with DCM/ MeOH (100:0

increasing in polarity to 95:5).
2 Solid crystallised from EtOAG.

3 Purified by flash chromatography on silica gel eluting with DCM/ MeOH (100:0 increasing

in polarity to 97:3).

III‘-le Luc AZ01=23=Y]

u

-_'L‘ .|I|

soanilino luutn;

Methenesulphonyl chloride (0.055ml, 0.71mmole) was added to a solution of 4-(1,2-
dimethylimidazol-5-yl)-2-(4-aminoanilino)pyrimidine (Example 165; 0.18g, 0.64mmole) and
pyridine (0.052ml, 0.64mmole) in DCM (2.0mL) cooled at 4°C. The mixture was allowed to

warm to ambient temperature, The mixture was partitioned between saturated aqueous sodinm
hydrogen carbonate sohition and EtOAc. The organic layer was separated, the volatiles

evaporated and the residue purified by column chromatography on silica gel eluting with
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DCM / 7M methanolic ammonia (96:4) to give the title compound (0.15g, 65%) as & solid.

NMR: 2.36 (s, 3H), 2.90 (s, 3H), 3.91 (s, 3H), 7.06 (4, 1), 7.14 (d, 2H), 7.57 (s, 1H), 7.64 (4,
2H), 8.33 (d, 1H), 9.37 (br s, 1H), 9.42 (&, 1H); m/z 359.

Sodium #-butoxide (1.04g, 10.8mmol) was added to a degassed solution of 2-amino-4-
(1,2-dimethylimidazol-S-yl)pyrimidine (Method 26; 567mg, 3mmol), N~(2-methoxyethyl)-4-
iodobenzenesulphonamide (Method 40; 1.54g, 4.5 mmol), tris(dibenzylidensacetone)
dipalladium (0) (72mg, 0.15mmol) and 2,2"-bis{diphenylphosphino)-1,1"-binaphthyl (102mg,
0.15mmol) in dioxane (36ml) and the mixture heated at 80°C overnight. The reaction was
cooled to room temperature and MeOH (5ml) was added and the mixtnre poured onto an
Isolute SCX-2 column, eluted first with MeOH (10 x 30ml) and the product was then eluted
with 2% methanolic ammonia (10 x 30ml). The solvent was removed by evaporation and the
residue was dissolved in EtOAc (100ml), washed with water (3 x 100ml) and then brine
(100ml), dried and the solvent removed by evaporation to give the title compound (1.01g,
84%) as a foam. NMR 2.40 (s, 3H), 3.07 (q, 2H), 3.20 (s, 3H), 3.38 (t, 2H), 3.86 (s, 3H), 5.00
(t, 1H), 6.95 (d, 1H), 7.47 (s, 2H), 7.71 (m, 4H), 8.36 (d, 1H); m/z 403

Examples 36-72

The following compounds were synthesised in an analogous method to Example 35.

Ex | Compound NMR m/z SM

36 | 4-(1,2-Dimethylimidazol-5- | 1.40 (s, 9H), 2.49 (5, 3H), 3.96 (s, 3H), | 445 | Meth
yl)-2-[4-(N-t- 7.03 (4, 1H), 7.38 (s, 1H), 7.82 (d, 54,
butoxycarbonylsulphamoyl) | 2H), 7.96 (d, 2H), 8.08 (s, 1H), 8.43 Meth
anilino]pyrimidine (d, 1H) 26

37 | 4(1-Ethyl-2-methyl- 125 (t, 3H), 2.40 (s, 3H), 3.05 (g, 2H), | 417 | Mcth
imidazol-5-y)-2-{4-[N(2- | 3.20 (s, 3H), 3.36 (t, 2H), 4.43 (q, 2H), 40,
methoxyethyl)sulphamoyl] | 4.92 (t, 1H), 6.95 (d, 1H), 7.32 (s, 1H), Meth
anilino}pyrimidine . | 7.50 (s, 1ED), 7.72 (m, 4H), 835 4, 27

1H)
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38 | 44(1,2-Dimethylimidazol-5- | 1.20 (s, 3H), 1.25 (s, 3H), 2.40 (s, 3H), [ 459 [ Meth
yi)-2-{4-[N-(2,2-dimethyl- | 2.91 (m, 1H), 3.12 (m, 1H), 3.60 (m, 42,
1,3-dioxalon4-yimethyl) | 1H), 3.86 (s, 3H), 3.92 (m, 1H), 4.13 Meth
sulphamoyl]anilino} (m, 1H), 4.83 (t, 1H), 6.95 (4, 1H), 26
pyrimidine 7.38 (s, 1H), 7.49 (s, 1H), 7.72 (m,

4H), 8.35 (4, 1H)

39 | 4<(1,2-Dimethylimidazol-5- | 2.40 (s, 3H), 3.12 (q, 2H), 3.46 ({, 2K), [ 479 | Meth
yI-2-{4-[N-(2- 3.90 (s, 3H), 4.37 (s, 2H), 4.95 (t, 1H), 43,
benzyloxyethyl)sulphamoyl] | 6.95 (d, 1H), 7.20 (m, SH), 7.40 (s, Meth
anilino} pyrimidine 1H), 7.46 (s, 1H), 7.73 (m, 4H), 8.33 26

(d, 1H)

40 | 4-(1,2- Dimethylimidazol-5- | 2.40 (s, 3H), 3.00 (t, 2H), 3.28 (s, 6H), | 433 [ Meth
Y2 {4-[N-(2.2-dimethoxy- | 3.89 (s, 3H), 4.28 (t, 1H), 4.75 (t, 1H), 44,
ethyl)sulphamoyl]anilino} | 6.95 (d, 1H), 7.40 (s, 1H), 7.48 (s, Moth
pyrimidine 1H), 7.76 (m, 4H), 8.32 (d, 1H) 26

41 | 4-(1-Ethyl-2-methyi- 1.24 (t, 3H), 1.50 (m, 1H), 1.80(m, [441 [Meth
imidazol-5-yl)-2-(4-{N-[2- | 3H), 2.43 (s, 3H), 2.80 (t, 1H), 3.62 (q, 45,
(2-tetrahydrofur-2- 1H), 3.74 (m, 1H), 3.84, (m, 1H), 4.73 Meth
yDmethyl]sulphamoyl} (g, 21), 7.32 (4, 1H), 7.56 (¢, 1B), 27
anilino)pyrimidine 7.78 (d, 2H), 7.94 (4, 2H), 8.50 (4,

1H), 9.90 (s, 1H)

42 | 41-Ethyl-2-methyl- 1.18 (¢, 3H), 1.58 (m, 2H), 2.40 (s, 431 |Moeth

1 | imidazol-5-yl)-2- (4-[N-(3- | 3H), 2.78 (q, 2H), 3.16 (s, 3H), 3.30 46,
methoxypropyl)sulphamoyl] | (m, 2H), 4.58 (q, 2H), 7.20 (d, 1H), Meth
anilino} pyrimidine 7.36 (t, 1H), 7.70 (m, 3H), 7.90 (d, 27

2H), 8.41 (d, 1H), 9.80 (s, 1K)

43 | 4(1-Ethyl-2-methyl- 0.01 (g, 2H), 0.40 (g, 2H)), 0.81 (m,  [413 [Meth

1 | imidazol-5-yl)-2- {4-[N- 1H), 1.24 (t, 3H), 2.40 (s, 3H), 2.78 (1, 41,
(cyclopropyimethyl) 2H), 4.42 (q, 2H), 4.56 (t, 1H), 6.96 Meth
sulphamoyi]anilino) (d, 1H), 7.30 (s, 1H), 7.50 (s, 1H), 27
pyrimidine 7.68 (d, 2H), 7.76 (d, 2H), 8.36 (d, 1H)
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44 | 4<1,2 Dimethylimidazol-5- | 2.40 (s, 35), 2.78 (s, 3), 3.16 (L, 28), | 417 | Meth
y1)-2-(4-[N-2-methoxy- | 3.22 (s, 3H), 3.45 (t, 3E), 3.89 (s, 3ED), 62,
ethryl)-N-methylsulphamoyi] | 6.95 (d, 1H), 7.37 (s, 1H), 7.46 (s, Meth
anilino}pyrimidine 1H), 7.70 (m, 4D, 8.38 (4, 1H) 26

45 | 4(1-Ethyl-2-methyl- 124 (1, 3H), 2.40 (s, 3H), 2.78 (s, 3H), | 431 | Meth

L | imidazol-S-y)2-{4{N-(2- | 3.16 (t, 2H), 3.23 (s, 3H), 3.45 (t, 3H), 62,
methoxyethyl} N-methyl- | 4.43 (q, 2H), 6.95 (4, 1H), 7.26 (s, Meth
sulphamoyl]snilino) 1H), 7.46 (s, 1), 7.70 (m, 4H), 8.38 27
pyrimidine (d, 1H)

46 | 441.2-Dimethylimidazol5- | 2.40 (s, 3H), 2.95 (s, 3H), 3.86 (s, 3H), | 344 | Metn

! | y)-2-(4-mesylanilino) 6.96 (d, LH), 7.40 (s, 1H), 7.51 (s, 65,
pytimidine 1H), 7.80 (e, 4H), 8.38 (d, 1H) Meth

26

47 | 441,2-Dimethylimidazol-5- | 1.76 (m, 2H), 240, (m, 6H), 246 (5, | 486 | Meth
Y2~ {4-[N3- 3H), 2.73 (s, 3H), 3.10 (&, 3H), 7.71 63
morpholinopropyl)-N- (m, 4H), 3.97 (s, 3H), 7.03 (d, 1H),
methylsulphamoyljanilino} | 7.37 (s, 1H), 7.53 (s, 1H), 7.77 (m,
pyrimidine 4H), 8.40 (d, 1H)

48 | 4(1,2-Dimethylimidazol-5- | 1.87 (m, 2H), 2.16 (s, 6H), 233 (, | 415 | Mem

U | yi)}2- {4-[3-(N.N-dimethyl- | ZED), 2.50 (e, 3ED), 3.16 (m, 2H), 3.96 70,
amino)propylsulphonyi] (s, 3H), 7.02 (d, 1H), 7.45 (s, 1H), Meth
anilino)pyrimidine 7.57 (s, 1H), 7.83 (m, 4H), 8.41 (4, 26

1H)

¥ | 41,2 Dimethylintidazol 5- | 2.48 (s, 3H), 2.57 (m, 2H), 331 (m, | 426 | Memn
yI}2-[4-3,3,3- 2H), 3.96 (s, 3H), 7.03 (d, 1H), 7.56 7,
trifluoroprepylsulphonyl) | (s, 2H), 7.84 (m, 4H), 8.40 (4, 1H) Meth
anilino}pyrimidine 26

50 | 41,2 Dimethylimidazol-5- | 0.80 (¢, 3H), 1.31 (@, 2H), 151 (m, | 386 | Mot

' | yiy2(4butylsulphonyl- | 2H), 2.38 (s, 3H), 3.19 (m, 2H), 3.96 72,
anilino)pyrimidine (s, 3H), 7.20 (4, 1), 7.61 (s, 1H), Meth

7.76 (4, 2H), 7.98 (4, 2H), 8.43 (4, 26

1H), 10.05 (s, 1H)
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81 | 4{1,2-Dimethylimidazol-5- | 2.02 (m, 2H), 2.48 (s, 3H),3.20(m, [402 [Meth

' | yD-2{4{3-methoxypropy! | 2H), 327 (s, 3H), 3.45 (1, 2H), 3.95 (s, 74,
sulphoriyT)anilino] 3H), 7.03 (d, 1H), 7.56 (s, 2H), 7.83 Meth
pyrimidine (s, 4H), 840 (4, 1H) 26

52 | 4{(1-Bthyl-2-methyl- 1.34 (t, 3H), 2.50 (s, 3H), 3.17 (q, 2H), | 447 | Meth

1 .| imidazol-5-yI)-2-(4-{N-[2- | 3.31 (s, 3HD), 3.59 (t, 2H), 4.53 (m, 39,
(methoxy-methoxy)ethyl] | 4H), 5.09 (t, 1H), 7.03 (d, 1H), 4.39 (s, Meth
sulphamoyl} anilino) 1H), 7.56 (s, 1H), 7.80 (m, 4H), 8.39 27
pyrimidine (4, 1H)

53 | 4-(1-Bthyl-2-methyi- 0.33 (m, 2H), 0.45 (m, 2H), 1.12(t, [399 |[Meth

1| imidazol-5-y)-2-[4-(N- 3H), 2.08 (m, 1H), 2.40 (s, 3H), 4.59 47,
cyclopropylsulphamoyT) (g, 2H), 7.16 (d, 1H), 7.68 (m, 3H), Meth
anilinojpyrimidine 7.86 (d, 2H), 8.41 (d, 1H), 9.80 (s, 1H) 27

54 | 4(1-Ethyl-2-methyl- 1.24 (t, 3H), 2.23 (s, 3H), 2.70 (s, 3H), [ 470 | Mzth

2 | imidazol-5-yl)-2-{4-[N-(4- | 4.10 (d, 2H), 4.70 (g, 2H), 7.12 (s, 48,
methylthiazol-2-yimethyl) | 1H), 7.38 (d, 1H), 7.73 (d, 2H), 7.86 Meth
sulphamoyl]anilino} (d, 2H), 8.40 (m, 2H), 8.65 (4, 1H), 27
pyrimidine 10.11 (s, 1)

55 | 4(1-Bthyi-2-methyl- 1.24 (t, 3H), 2.10 (s, 3H), 2.68 (s, 3H), [ 454 [ Meth

? | imidazol-5-yi)-2-{4-[N-(3- | 4.10 (d, 2H), 4.70 (q, 2H), 6.03 (s, 49,
methylisoxazol-5- 1H), 7.37 (4, 1H), 7.69 (d, 2E), 7.84 Meth |
yimethyT)suiphamoy] (d, 2H), 8.20 (t, 1H), 8.36 (s, 1H), 8.63 27
anilino}pyrimidine (d, 1H), 10.09 (s, 1H)

56 | 4-(1-Ethyl-2-methyl- 1.23 (t, 3H), 2.70 (s, 3H), 2.74 (t, 2H), [ 459 [Meth

? | imidazol-5-yi)-2- {4-[N- 3.10 (m, 1H), 3.70 (m, 6H), 4.70 (q, 50,
(1,4-dioxan-2-yimethyl) 2H), 7.35 (4, 1H), 7.59 (t, 1H), 7.72 Meth
sulphamoy{]anilino} (d, 2H), 7.86 (d, 2H), 8.40 (s, 1H), 27
pyrimidine 8.63 (4, 1H), 10.09 (brs, 1H)

57 | 5-Chloro-4-(1,2- 0.78 (¢, 3H), 1.35 (m, 2H), 2.4 (s, 3H), | 419 | Meth
dimethylimidazol-5-yI)-2- | 2.67 (m, 2H), 3.8 (s, 3H), 7.33 (t, 1H), | M-H- | 111,
[4{(N-propylsulphemoyl) | 7.65 (s, 1H), 7.72 (d, 2H), 7.87 (4, Meth
anilino}pyrimidine 2H), 8.63 (s, 1H), 10.14 (s, 1H) 51




PCT/GB01/03864 /&/

WO 02/20512
-5 -

58 | 5-Chloro4-(1,2-dimethyl- | 0.0 (m, 2H), 0.27 (m, 2H), 0.72(m, [431 [Meth
imidazol-5-yl)-2-{4-[N- 1H), 2.35 (s, 3H), 2.57 (t, 2H), 3.73 (s, | M-H- | 111,
(cyclopropyimethyl) 3H), 7.43 (t, 1H), 7.6 (s, 1H), 7.66 (d, Meth
sulphamoy]anilino} 2H), 7.8 (d, 2H), 3.55 (s, 1H), 10.08 41
pyrimidine (s, 1H).

59 | 5-Chloro-4-(1,2- 1.57 (m, 2H), 2.42 (3, 3H), 2.75 (m, |449 |Meth

" | dimethytimidazol-5-y1)-2-. | 2H), 3.13 (g, 3H), 3.25 (m, 2H),3.78 | M-H- | 111,
{4-[N-(3-methoxypropyl) | (s, 3H), 7.35 (t, 1H), 7.63 (s, 1H), 7.7 Meth
sulphamoyl]anilino} (d, 2H), 7.87 (d, 2H), 8.6 (s, 1H), 46
pyrimidine 10.15 (8, 1H).

60 | 5-Chloro-4-(1,2- 1.07 (s, 9H), 2.4 (s, 3H), 3.78 (s, 3H), |433 | Meth
dimethylimidazol-5-yl}-2- | 7.27 (s, 1H), 7.65 (s, 1H), 7.73 (d, M-B- | 111,
{4-[N-(s-butyl)sulphamoyl] | 2H), 7.83 (d, 2H), 8.6 (s, 1H), 10.12 Meth
anilino}pyrimidine (s, 1H). 52

61 | 4{1-(2-Methoxyethyl)-2- | 2.40 (s, 3H), 2.89 (s, 3H), 3.12 (5, 3h), | 447 |Meth

3 | methylimidazol-5-yl}-2-{4- | 3.18 (s, 3H), 3.31 (t, 2H), 3.52 (t, 2H), 28,
[N~(2-methoxyethyl) 4.77 (t, 2H), 7.24 (4, 1H), 7.50 (brs, Meth
sulphamoyl]enilino} 1H), 7.71 (4, 3H}, 7.88 (d, 2H), 8.42 40
pyrimidine (d, 1H), 9.81 (s, 1H)

62 |4{1-(1-Butens4-y0)2- - [229(q, 2H),2.39 (s, 3H),2.88 (brg, [443 |Meth

4 | methylimidazol-5-yl]-2-{4- | 2H), 3.18 (s, 3H), 3.30 (t, 2H), 4.63 (t, 29,
[N-(2-methoxyethyl) 2H), 4.84 (d, 1H), 4.88 (s, 1H), 5.62 Meth
sulphamoyl]anilino} (m, 1H), 7.22 (4, 1H), 7.48 (brt, 1H), 40
pyrimidine 1.67 (s, 1E), 7.71 (d, 2H), 7.87 (4,

2H); 8.44 (d, 1H), 9.82 (s, 1H)

63 | 2-Anilino-5-bromo4-(1,2- | 2.39 (s, 3H), 3.70 (s, 3H), 699 (dd, | 343 | Metn

5 | dimethylimidazol-5-y1) 1H), 7.30 (dd, 1H), 7.60 (s, 1H), 7.64 61
pyrimidine (d, 2H), 8.60 (s, 1H), 9.70 (s, 1H)
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64 | 4(1-Methyl-2- 1.41 15, 3H), 1.96 (m, 4H), 2.77 (g, 443 | Meth

§ | ethylimidazol-5-y)}-2-{4- | 2H), 2.93 (m, 1H), 3.16 (m, 1H), 3.73 30,
[N<{tetrahydrofir-2- (m, 2H), 3.96 (s, 3H), 4.82 (m, 1H), Meth
yimethyl)sulphsmoyi] 7.01 (d, 1H), 7.38 (s, 1H), 7.53 (s, 45
anilino} pyrimidine 1H), 7.80 (m, 4H), 8.39 (4, 1B)

65 | 4<(1-Methyi-2-ethyl- 1.39 (t, 3H), 2.78 (q, 2H), 3.13 (q, 417 |Meth

¢ | imidazol-5-y1)-2-{4-[N-(2- | ZH), 3.28 (s, 3H), 3.45 (t, 2H), 3.95 (s, 30,
methoxyetiryl)sulphamoyl] | 3H), 4.92 (t, 1H), 7.03 (d, 1H), 7.40 (s, Meth
anilino} pyrimidine 1H), 7.58 (s, 1H), 7.80 (m, 4H), 8.39 40

d, 1)

66 |4<(1-Methyl-2-isopropyl- | 1.40 (t, 3H), 3.15 (q, 2H), 3.30 (s, 3H), | 431 | Meth

T | imidazol-5-yl)-2-{4-[N-(2- | 3.42(t, 2H), 3.96 (s, 3H), 4.98 (t, 1H), 31,
methoxyethyl)sulphamoyl] | 7.03 (4, 1H), 7.49 (s, 1H), 7.58 (s, Meth
anilino} pyrimidine 1H), 7.80 (m, 4H), 8.40 (d, 1H) 40

67 | 4{(1-Methyl-2-isopropyl- | 0.08 (m, 2H), 0.39 (m, 2H), 0.84 (m, |[427 |Meth

7 | imidazol-5-yI)-2-{4-[N- 1H), 1.30 (d, 6H), 2.67 (m, 2H), 3.20 31,
(cyclopropylmethyl) (m, 1H), 3.96 (s, 3H), 7.27 (d, 1H), Meth
sulphamoyl]anilino} 7.50 (t, 1H), 7.69 (s, 1H), 7.75 (d, 2H), 41
pyrimidine 7.97 (d, 2H), 8.43 (d, 1H), 9.93 (s, 1H)

68 | 4{1-Methyl-2-isopropyl- | 1.41 (d, 6H), 1.90 (m, 3H), 2.94 (m, [ 457 |Meth

7 | imidazol-5-y1)-2- (4-[N- 1H), 3.15 (m, 2H), 3.72 (q, 1H), 3.80 31,
(tetrahydrofir-2-yimethyl) | (q, 1H), 3.95 (m, 1H), 4.04 (s, 3H), Meth
sulphamoyl]anilino} 4.82 (t, LH), 7.08 (d, 1H), 7.36 (s, 1H), 45
pyrimidine 7.60 (s, 1H), 7.82 (m, 4H), 8.41 (d,

. - _

69 | 4(1-Methyl-2- 0.10 (m, 2H), 0.45 (m, 2H), 091 (m, |413 |Meth

¢ | ethylimidazol-5-yI)-2-{4- | 1H), 1.30 (t, 3H), 2.82 (m, 4H), 3.96 30,
[N(cyclopropyimethyl) (s, 3H), 4.76 (m, 1H), 7.03 (4, 1H), Meth
sulphamoyl]anilino) 7.46 (s, 1H), 7.58 (8, 1H), 7.82 (m, 41
pyrimidine 4H), 8.40 (d, 1H)
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70 | 4(1-Methyi-2- 1.51 (m, 1H), 1.78 (m, 3H), 2.74 (t, | 483 | Mcth

7 | triftuoromethylimidazol-S- | 2H), 3.56 (m, 1H), 3.65 (g, 1H), 3.76 32,
yi)-2-{4-[N<tetrahydrofar- | (m, 1H), 4.16 (s, 3H), 7.36 (d, 1), Meth
2-yimethyl)sulphamoyl] 7.49 (t, 1H), 7.7 (4, 2H), 7.90 (m, 45
anilino}pyrimidine 3H), 8.60 (d, 1H), 10.10 (s, 1H)

71 | 5-Chloro4-(1,2- 123 (s, 9H), 2.42 (s, 3H), 2.85 (s, 3H), | 447 | Meth
dimethylimidazol-5-yl)-2- | 3.77 (s, 3H), 7.65 (s, 1H), 7.7 (4, 2H), |M-H | 111,
[4-(N-t-butyl-N-methyl 7.87 (d, 2H), 8.62 (s, 1H), 10.17 (s, Meth
sulphamoyl)anilino] 1H) 64

i

T2 | 4(1-Ethyi-2- 1.20 (t, 3H), 2.39 (5, 3H), 3.40 (m, | 399 | Meth
methylimidazol-5-yl)-2-[4- | 2H), 4.57 (g, 2H), 5.00 (d, 1H), 5.14 27,
(M-allylsulphamoyl) (d, 1H), 5.67 (m, 1H), 7.21 (4, 1H), Meth
anilino Jpyrimidine 7.59 (t, 1E), 7.68 (s, 1H), 7.70 (d, 21D, 53

7.89 (d, 2H), 8.43 (d, 1H), 9.82 (s, 1)

Purified by flash chromatography on silica gel eluting with DCM / 2% methanolic ammonia

(100:0 increasing in polarity to 95:5).

2 purified by preparative HPLC (gradient of Hz0:CH3CN (5:95 increasing in polarity to 95:5)
containing 0.2%TFA over 8 min on a 21x100mm RPB base deactivated C18 colurm).

3 Reaction mixture evaporated before aqueous work-up with EtOAc extraction. The crude
product was purified by flash chromatography on silica gel eluting with DCM / 2%
methanolic ammonia (100:0 increasing in polarity to 92:8).

4 Reaction mixture evaporated before aqueous work-up with EtOAc extraction. The crude
product was purified by flash chromatogrephy on silica gel eluting with DCM/ MeOH (98:2
increasing in polarity to 92:8).

% Purified by flash chromatography cluting with DCM / MeOH (100:0 increasing in polarity to
95:5).

S Purified by flash chromatography eluting with EtOAs / McOH (100:0 increasing in polarity
to 80:20).

7 Purified by flash chromatography eluting with EtOAc / MeOH (100:0 increasing in polarity
to 90:10).
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IM Ethereal hydrogen chloride (4ml) was added to solution of 4-(12-
dimetirylimidazol-5-y)-24~(N-t-butoxycarbanyl)-N-[2-(2-methoxysthoxy)ethyl] sulphamoyl)
anilino)pyrimidine (Method 55; 77mg, 0.14mmol) in enhydrous dioxane (2ml) and the
mixture stirred at ambient tamperatire for 5 days. The volatiles were removed by evaporation
and the residne triturated with ether, collected by filtration, washed with ether (2 x 10ml) and
dried to give the title compound (65mg (96%) as a yellow solid. NMR 2.70 (s, 3H), 2.86 (m,
2H), 3.18 (s, 3H), 3.36 (m, 4H), 3.42 (m, 2H), 4.08 (3, 3H), 7.38 (4, 1), 7.58 (5, 1K), 7.74 (4,
2H), 7.93 (4, 2H), 8.40 (s, 1H), 8.69 (4, 1H), 10.25 (s, 1H); m/z 447. €

Examples 74-75
The following compounds were synthesised in an analogous method to Example 73.
Ex | Compound NMR m/z | SM
74 | 4«(1,2-Dimethylimidazol-5-yl)}- | 2.63 (s, 3H), 2.84 (m, 2H), 3.20 (s, | 491 | Meth
2-[4-(N-{2-[2-(2- 3H), 3.40 (m, 10H), 4.08 (s, 3H), 56

methoxyethoxy)ethoxy]ethyl} 7.38 (d, 1H), 7.48 (m, 1H), 7.73 (d,
sulphamoyDanilino]pyrimidine | 2H), 7.90 (d, 2H), 8.38 (s, 1H),

hydrochloride 8.66 (d, 1H), 10.22 (s, 1H)
75 | 41,2 Dimethylimidazol-5-yly- | 2.68 (s, 3H), 2.85 (m, 2H), 3.20 (s, | 535 | Meth
2-{4-[N(2-{2{2-2- 3H), 3.40 (m, 14H), 4.08 (s, 3H), 57

methoxyethoxy)ethoxylethoxy} | 7.32 (d, 1H), 7.46 (m, 1H), 7.73 (4,
ethyl)sulphamoyl]anilino} 2H), 7.89 (d, 2H), 8.40 (s, 1H),
pyrimidine hydrochloride 8.62 (d, 1H), 10.22 (g, 1H)

4—-D1mothy]mnopyndme (3mg, 0.025mmol) end 3-mﬁhyuxypmpylmme (200p.l,
2mmol) were added to a solution of 4-(1,2-dimethylimidazol-5-y1)-2-(4-
(fluorosulphonyl)anilino)pyrimidine (Method 59; 87mg, 0.25mmol) in NMP (1mL) sand the
mixture heated at 100°C for 18 hours. The mixtire was allowed to cool to ambient
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temperature and the solvent removed by evaporation. The residne was purified by preparative
LCMS (constant flow of 5% v/v (35% NH; in MeOH) with a gradient of H;O:CH3;CN (5:95
increasing in polarity to 95:5) over 7.5 min) to give the tifle compound (91mg, 81%) as a
solid. NMR 2.38 (s, 3H), 2.97 (8, 3H), 3.11 (m, 2H), 3.21 (m, 2H), 3.95 (5, 3H), 7.20 (d, 1H),
7.61 (8, 1H), 7.75 (m, 3H), 7.95 (d, 2H), 8.43 (d, 1H), 9.95 (s, LH); m/z 451.

Examples 77-79
The following compounds were synthesised in an analogous method to Example 76.
Ex | Compound NMR m/z
77 | 4<1,2-Dimethylimidazol-5-yl)-2-{4- | 1.58 (m, 2H), 2.33 (m, 9H), 3.02 (t, 2H), | 472
[N~(3-morpholinopropyl) 3.64 (m, 5H), 3.90 (s, 3H), 6.95 (d, 1H),

sulphamoyl]anilino} pyrimidine 7.45 (m, 2H), 7.72 (m, 4H), 8.35 (d, 1H)

78 | 41, 2-Dimethylimidazol-5-yl)-24- | 2.01 (s, GH), 224 (t, 2H), 2.40 (s, 3H), | 416
{N-[2-(N, N-dimethylamino)ethyl] | 2.91 (&, ZED), 3.93 (s, 3H), 6.95 (4, 1H),
sulphamoyl} anilino)pyrimidine 7.42 (m, 2H), 7.72 (m, 4H), 8.34 (d, 1H)

79 | 41,2-Dimethylimidazol-5-yl)-2-{¢- | 1.40 (m, 6H), 2.13 (m, 3H), 2.30 (m, | 456
[N-(2-piperidin-1-ylethy]) GH), 2.89 (t, 2H), 3.90 (s, 3H), 6.95 (d,
sulphamoyljenilino} pyrimidine 1H), 7.45 (m, 2H), 7.72 (m, 4H), 8.35
(d, 1H)

Example 80
4-{1(2-Methoxyethyl)-2-methylimidazol-5-y1]-2-{4-[ N-(tetrahydrofur-2-ylmethyl)

A mixture of 4-[1-(2-methoxyethyi)-2-methylimidazol-5-y1]-2-N-(4-
fluorosulphonylanilino)pyrimidine (Method 60; 200mg, 0.51mmole) and polystyrene
supported dimethylaminopyridine (800mg: 1.6mmol/g resin) in 1-methyl-2-pyrrolidone (4ml)
was stirred for 10 minutes at ambient temperature. Tetrahydrofurfurylamine (258 mg,
2.55mmol) was added and the reaction mixture heated at 90°C for 40 hours then at 100°C for
48 hours. The volatiles were removed by evaporation and the residue purified by column
chromatography on eilica gel cluting with DCM / MeOH (99:1 increasing in polarity to 96:4)
to give a purified product (120mg) was triturated with ether, collected by filtration and dried
at 80°C under vacuum to give the title compound (55mg, 23%). NMR 1.52 (m, 1H), 1.70-1.88

A\
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(m, 3H), 2.39 (s, 3H), 2.75 (m, 2H), 3.10 (s, 3H), 3.49 (t, 2H), 3.55 (m, 1H), 3.67 (m, 1H),

3.78 (m, 1H), 4.74 (t, 2H), 7.23 (d, 1H), 7.49 (t, 1H), 7.70 (d, 3H), 7.85 (d, 2H), 8.42 (4, 1H),
9.79 (s, 1H); m/z 473.

Examples §1-82
The following compounds were synthesised in an analogous to Example 80.
Ex | Compound NMR m/z
81 | 4[1-(2-Methoxyethyl)-2- 0.06 (m, 2H), 0.34 (m, 2H), 0.75 (m, 1H), | 443
1 | methylimidazol-5-yl]-2-{4-[N- 2.40 (s, 3H), 2.62 (t, 2H), 3.11 (s, 3H),
(cyclopropylmethy) 3.50 (t, 2H), 4.76 (t, 2H), 724 (4, 1H),

sulphamoyi]anilino}pyrimidine | 7.50 (t, 1H), 7.69 (s, 1H), 7.70 (4, 2H),
7.87 (d, 2H), 8.42 (d, 1H), 9.79 (s, 1H) -
82 | 4{1-(2-Methoxyethyl)-2- 1.60 (m, 2H), 2.40 (s, 3H), 2.77 (brt, 2H), | 461
methylimidazol-5-y1]-2-{4-[N<(3- | 3.12 (s, 3H), 3.15 (s, 3H), 3.28 (m, 2H),
methoxypropyl)sulphemoyl] 3.52 (1, 2H), 4.74 (t, 2H), 7.24 (4, 1H),
anilino} pyrimidine 7.36 (brs, 1H), 7.70 (d, 3H), 7.88 (d, 2H),
8.40 (d, 1H), 9.80 (s, LH)

Purified by column chromatography eluting with DCM/ MeOH (98:2 increasing in polarity
to 90:10).
? Purified by column chromatogrephy eluting with DCM/ MeOH (98:2 increasing in polarity
to 95:5).

.2-methylimidazol-5-y] 4 hydroxyethyl)sulphamoyl)anilino Yyyrimidin
Chlorosulphonic acid (150pL, 2.16mmol) was added dropwise to solution of 2-
anitino-4-(1-cthyl-2-methylimidazol-5-yl)pyrimidine (Exeample 28; 150mg, 0.54mmol) in
thionyl chloride (3ml) cooled at 0°C and the mixture stirred at 0°C for 10 minutes then heated
at 90°C for 90 minntes. The volatiles were removed by evaporation and the residue was dried
under high vacuum (<2mm#g) for 1 hour. The resulting solid was placed under nitrogen and a
solution of ethanolamine (494mg, 8.1mmol) in MeOH (3ml) added. The mixture was stirred
for 30 minutes and the volatiles were evaporated in vacuo. Water (20m]) was added and the
precipitated solid was collected by filtration, washed with water (2 x 10mI) and ether (2 x
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10ml) and dried under vacuum at 60°C to yield the title compound (177mg, 81%) as a beige
solid. NMR 1.22 (t, 3H), 2.41 (s, 3H), 2.80 (s, 2H), 3.38 (g, 2H), 4.63 (m, 3H), 7.20 (d, 1H),

7.36 (s, 1H), 7.77 (s, 1H), 7.82 (d, 2H), 7.91 (d, 2H), 8.34 (d, 1H), 9.85, (s, 1H); m/z 403

L

A’Z/

Examples 84-125
The following compounds were synthesised in an analogous method to Example 83.

Ex | Compound NMR m/z SM

84 | 4(1-Ethyl-2-methyi- 0.76 (s, 6H), 1.20 (t, 3H), 2.40 (s, 3H), | 445 Bx
imidazol-5-yl)-2-{4-[N<(3- | 2.57 (m, 2H), 3.06 (d, 2H), 4.40 (t, 1H), 28
hydroxy-2,2-dimethyl- 4.55 (q, 2H), 7.20 (m, 2H), 7.68 (m,
propyDsulphamoyi] 3H), 7.84 (d, 2H), 8.40 (d, 1H), 9.80 (s,
anilinopyrimidine 1H)

85 | 4-(1-Ethyl-2- 1.18 (t, 3H), 1.50 (m, 2H), 2.38 (s, 3H), | 417 Ex
methylimidazol-S-yi)}-2- | 2.78 (t, 2H), 3.38 (q, 2H), 4.38 (t, 1H), 28
{4-[N-(3-hydroxypropyl) | 4.58 (g, 2ED), 7.20 (d, 1H), 7.28 (s, 1H),
sulphamoyl]anilino} 7.68 (m, 3H), 7.84 (d, 2H), 8.41 (d, 1H),
pyrimidine 9.80 (s, 1H)

86 | 4(1,2-Dimethylimidazol- | 2.38 (s, 3H), 3.4 (1, 2H), 396 (3, 3H), |383 Ex5
5-yl)-2-[4-(N-allyl- 5.0 (d, 1H), 5.13 (d, 1H), 5.65 (m, 1H), | (M-H)-
sulphamoyi)anilino] 7.2 (d, 1H), 7.55 (t, 1H), 7.63 (s, 1H),
pyrimidine 7.68 (d, 2H), 7.9 (4, 2H), 8.43 (d, 1H),

9.93 (s, 1H)

87 | 4-(1,2-Dimethylimidezol- | 2.50 (s, 3H +DMSO peak), 3.02 (s, 1H), | 381 Ex 5
5-y)}-2- {4-[N{1-propyn- | 3.63 (m, 2H), 4.03 (s, 3H), 7.25 (4, 1H), | (M-HY
3-yl) sulphamoyljenilino} | 7.72 (d, 2H), 7.93 (m, 3H), 8.0 (d, 2H),
pyrimidine 8.55 (d, 1H), 10.07 (s, 1H)

88 | 4(1,2-Dimethylimidazol- | 0.73 (s, 6H), 2.38 (s, 3H), 2.55 (d, 2H), | 429 Ex 5
5-yi)-2-{4-[N-(2,2- 3.07 (d, 2H), 3.95 (s, 3H), 44 (4, 1H), |(M-H)
dimethyl-3-hydroxy- 7.15 (s, 1H), 7.2 (4, 1H), 7.63 (s, 1H),
propyl)sulphamoyi] 7.68 (d, 2H), 7.9 (d, 2H), 8.43 (d, 1H),
anilino}pyrimidine 9.97 (s, 1H)
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89 | 4<(1,2-Dimethylimidazol- | 1.5 (m, 2H), 2.37 (s, 3H), 2.76 (m, 2H), | 401 Ex 5
5-yi)-2-{4-[N-(3-hydroxy | 3.33 (m, 2H), 3.95 (s, 3H), 4.36 (t, 1H), | M-B)
propyl)sulphamoyi] 72 (d, 1H), 727 (t, 1H), 7.63 (s, 1H),
anilino}pyrimidine 7.67 (4, 2H), 7.9 (d, 2H), 8.43 (4, 1H),

9.92 (s, 1H)

90 | 4(1,2-Dimethylimidazol- | 0.97 (t, 3H), 2.38 (s, 3H), 2.77 (m, 2H), | 371 ExS5
5-yD)-2{4-(N-cthyl- 3.96 (s, 3H), 72 (4, 1H), 73 (4 1H), | M-HY
sulphamoyf)anilino] 7.63 (s, 1H), 7.68 (d, 2H), 7.92 (d, 2H),
pyrimidine 8.43 (4, 1H), 9.93 (s, 1H)

91 | 4{1,2-Dimethylimidazol- | 2.37 (s, 3H), 2.77 (t, 2H), 333 (m, 2H), | 387 BxS
5-y1)-2-{4-[N-2- 3.93 (g, 3H), 4.62 (t, 1H), 7.18 (4, 1H), { (M-H)
hydroxyethyl)sulphamoyi] | 7.3 (s, 1H), 7.63 (s, 1H), 7.7 (d, 2H), 7.9
anilino} pyrimidine (d, 2H), 8.43 (d, 1H), 9.93 (s, 1H)

92 | 4«(1,2-Dimethylimidazol- | 2.37 (s, 3H), 2.9 (m, 2H), 2.33 (m, 4H), | 431 Bx 5
5-yl)-2~(4- {N2-2- 3.43 (m, 2H), 3.96 (s, 3H), 4.5 (t, 1H), | (M-H)
hydroxyethoxy) 7.2(d, 1H), 742 (4, 1H), 7.63 (s, 1H),
ethyl]sulphamoyl} anilino) | 7.7 (d, ZH), 7.92 (d, 2H), 8.43 (d, 1H),
pyrimidine 9.93 (s, 1H)

93 | 4{1,2-Dimethylimidazol- | 2.4 (s, 3H), 3.95 (s, 3H), 4.07 (s, 2H), 434 Bx5
5-yi)-2-{4-[N<pyrid-2- | 7.2 (m, 2H), 7.35 (4, 1H), 7.63 s 1H), | (M-HY
yimethyl)sulphamoyl] 7.7 (m, 3H), 7.88 (d, 2H), 8.0 (5, 1H),
anilino}pyrimidine 8.43 (m, 2H), 9.93 (s, 1H)

94 | 4(1,2-Dimethylimidazol- | 2.4 (s, 3H), 3.96 (s, 3H), 4.02 (d, 2H), | 434 Ex §
S-yl)}-2-{4-{N<{pyrid-3- | 72 (d, 1H), 7.27 (m, 1H), 7.63 (m, 2H), | (M-Hy
yimethyl)sulphamoyf] 7.7 (d, 2H), 7.9 (d, 2H), 8.03 (t, 1H), 8.4
anilino} pyrimidine (m, 3H), 9.93 (s, 1H)

95 | 4<(1,2-Dimethylimidazol- | 0.8 (t, 3H), 1.2 (m, 4H), 1.35 (m, 2H), [ 413 BEx5
5-y)-2-{4-(N-pentyi- 2.38 (s, 3H), 2.7 (m, 2H), 3.95 (s, 3H), | (M-HY
sulphamoyl)enilino] 7.2 (4, 1H), 7.3 (¢, 1H), 7.63 (s, 1 H),
pyrimidine 7.67 (d, 2H), 7.92 (4, 2H), 8.43 (d, 1H),

9.93 (s, 1H)
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96 | 4{(1,2-Dimethylimidazol- | 1.27 (m, 6H), 2.36 (s, 3H), 2.7 (m, 2H), | 429 Ex 5
5-yI)}-2- {4-[N«(5-hydroxy- | 3.27 (m, 2H), 3.96 (s, 3H), 427 (t, 1H), | (M-H)
pentyl)sulphamoyi] 72 (4, 1H), 7.3 (t, 1H), 7.63 (5, 111),
anilino } pyrimidine 7.67 (d, 2H), 79 (4, 2H), 8.43 (d, 1H),

9.92 (s, 1H)

97 | 4«(1,2-Dimethylimidazol- | 1.03 (t, 3H), 1.57 (m, 2H), 2.37 (s, 3H), | 429 Ex 5
5-yl)-2-{4-[N<(3- 2.77 (m, 2H), 3.27 (m, 4H), 3.95 (s, M-H)
ethoxypropyl)sulphamoyl] | 3H), 7.2 (d, 1H), 7.33 (t, 1H), 7.63 (s,
anilino}pyrimidine 1H), 7.67 (d, 2H), 7.93 (d, 2H), 8.43 (4,

1H), 9.93 (s, 1H)

98 | 4<(1,2-Dimethylimidazol- | 1.02 (d, 3H), 2.4 (s, 3H), 2.65 (m, 2H), | 401 Ex 5
5-y)-2-(4-[N-(2-hydroxy- | 3.57 (m, 1H), 3.98 (s, 3H), 4.63 (d, 1H), | (M-H)
propyl)sulphamoyl] 7.22 (4, 1H), 7.32 {t, 1H), 7.67 (s, 1H),
anilino} pyrimidine 7.7 (d, 2H), 7.92 (d, 2H), 8.43 (d, 1H),

9.92 (s, 1H)

99 | 4-(1,2-Dimethylimidazol- | 1.0 (d, 6H), 1.55 (m, 2H), 2.38 (g, 3H), | 443 Bx 5
5-y1)-2-{4-[N-(3- 2.76 (m, 2H), 3.27 (m, 2H), 3.4 (m, (M-H)Y
isopropoxypropyl) 1H), 3.95 (s, 3H), 7.18 (d, 1H), 7.3 (&,
sulphamoyl]anilino} 1H), 7.63 (s, 1H), 7.68 (d, 2H), 7.92 (d,
pyrimidine 2H), 8.43 (d, 1H), 9.93 (s, 1H)

100 | 4-(1,2-Dimethylimidazol- | 0.8 (t, 3H), 1.22 (m, 1H), 1.4 (m, 1H), | 415 Ex 5
5-yl)-2-{4-[N-(2- 2.37 (s, 3H), 2.65 (m, 2H), 3.27 (m, M-HY
hydroxybutyD)sulphamoyl] | 1H), 3.95 (s, 3H), 4.55 (d, 1H), 7.2 (d,
anilino} pyrimidine 1H), 7.25 (t, 1H), 7.63 (s, 1H), 7.7 (4,

2H), 7.92 (d, 2H), 8.43 (d, 1H), 9.92 (8,
1H)

101 | 4-(1,2-Dimethylimidazol- |2.38 (s, 3H), 2.83 (i, 2H), 3.07 (m, 2H), | 448 Bx 5
5-yl)-2-{4-[N(2-pyrid-2- | 3.95 (s, 3H), 7.18 (m, 3H), 747 (, 1H), | (M-H)
ylethyl)sulphamoyl] 7.63 (s 1H), 7.67 (m, 3H), 7.9 (d, 2H),
anilino } pyrimidine 8.42 (d, 2H), 9.93 (s, 1H)
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102 | 4<(1,2-Dimothylimidazol- | 2.37 (s, 3H), 2.7 (t, 2H), 3.0 (m, 2H), [ 448 Bx 5
5-yl)-2-{4-[N-2-pyrid-4- | 3.95 (s, 3H), 7.17 (m, 3H), 75 ({, 1H), | M-H)
ylethyl)sulphamoyl} .63 (s 1H), 7.67 (d, 250), 7.9 (4, 250),
anilino}pyrimidine 8.42 (m, 3H), 9.93 (s, 1H)

103 | 4-(1-Msthyl-2-ethyi- 0.30 (m, 2H), 0.44 (m, 2H), 1.23 (t, 399 Ex
imidazol-5-yl)}-2-[4(N- | 3H), 2.06 (m, 1H), 2.73 (q, 2H), 3.95 (s, 29
cyclopropylsulphamoyl) | 3H), 7.20 (d, 1), 7.69 (m, 4H), 7.90 (4,
anilino}pyrimidine 2H), 8.43 (d, 1H), 9.80 (s, 1H) '

104 | 41-(2,2,2- 0.02 (m, 2H), 0.30 (m, 2H), 0.78 (m, | 467 x

1| Trifluoroethyl)}-2-methyl- | 1H), 2.40 (s, 3H), 2.59 (t, 2H), 5.76 (q, 30
imidazol-5-yi]-2-{4-[N- | 2H), 7.21 (d, 1H), 7.46 (t, 1H), 7.65 (d,
(cyclopropyimethyl) 2H), 7.73 (s, 1H), 7.81 (d, 2H), 8.42 (4,
sulphamoyi]anilino} 1H), 9.93 (s, 1H)

105 | 4{1-(2,2,2- 2.50 (s, 3H), 3.13 (m, 2H), 3.29 (s, 3H), | 471 Ex

1 | Trifluoroethyl)-2-methyl- | 3.41 (T, 2H), 5.05 (brs, 1H), 5.38 (q, 30
imidazol-5-yi]-2- {4-[N-(2- | 2H), 7.03 (d, 1H), 7.48 (s, 1H), 7.57 (s,
methoxyethy)sulphamoyl] | 1H), 7.70 (d, 2H), 7.81 (d, 2H), 8.41 (d,
anilino}pyrimidine 1H)

106 | 4{1-2,2,2- 0.30 (m, 2H), 0.47 (m, 2H), 2.03 (m, | 453 Ex

1 | Trifluoroethyl)-2-methyl- | 1H), 2.40 (s, 3H), 5.77 (q, 2H), 7.20 (d, 30
imidazol-5-yi]-2-(4-(N- | 1H), 7.73 (m, 4H), 7.81 (d, 2H), 8.42 (d,
cyclopropylsulphamoyl) | 1H), 9.96 (s, 1H)

107 | 4<(1-Isopropyl-2- 1.48 (d, 6H), 2.51 (g, 3H), 2.86 (m, 2H), | 431 Ex

% | methylimidazol-5-y[}-2- { 3.16 (s, 3H), 3.29 (t, 2H), 5.66 (sept, 32
{4-[N-(2-methoxyethyl) | 1H), 7.14 (d, 1H), 7.46 (s, LH), 7.49 (1,
sulphamoyl]anilino} 1H), 7.69 (d, 2H), 7.89 (d, 2H), 8.45 (4,
pyrimidine 1H), 9.88 (s, 1H)
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108 | 4<(1,2,4-Trimethyi- 2.28 (s, 3H), 2.35 (s, 3H), 2.90 (g, 2H), [ 416 Ex

¥ | imidazol-5-yl)-2-{4-[N~(2- | 3.18 (s, 3H), 3.75 (8, 3H), 6.98 (d, 1H), 31
methoxyethyl)sulphamoyl] | 7.44 (t, 1E), 7.70 (d, 2H), 7.95 (d, 2H),
anilino}pyrimidine 8,52 (d, 1H), 9.95 (s, 1H)

109 | 5-Bromo-4-(1,2- 2.44 (s, 3H), 3.75 (s, 3H), 7.15 (s, 2ED), | 424 Ex
dimethylimidazol-5-yI)-2- | 7.65 (s, 1H), 7.75 (d, 2H), 7.85 (d, 2H), 63
(4-sulphamoylanilino) 8.70 (s, 1H), 10.15 (s, 1H)

110 | 5-Bromo-4-(1,2- 0.78 (t, 3H), 1.39 (q, 2H), 2.41 (s, 3H), | 466 Ex
dimethylimidazol-5-yl)-2- | 2.68 (q, 2H), 3.75 (s, 3H), 7.35 (t, 1H), 63
[4N-propylsulphamoyl) | 7.64 (s, 1H), 7.70 (d, 2H), 7.88 (d, 2H),
anilino]pyrimidine 8.70 (s, 1H)

111 | 5-Bromo-4<(1,2- 1.58 (q, 2H), 2.40 (s, 3H), 2.76 (q, 2H), | 498 Ex

4 | dimethylimidazol-5-yl)-2- | 3.14 (s, 3H), 3.28 (m, 2H), 3.73 (s, 3H), 63
{4-[N-(3-methoxypropyl) | 7.36 (t, IH), 7.64 (s, 1H), 7.71 (d, 2H),
sulphamoyl]anilino} 7.87 (d, 2H), 8.70 (s, 1H)

112 | 5-Bromo-4-(1,2- 2.38 (s, 6H), 3.75 (s, 3H), 7.10 (m, 1H), [ 438 Ex

4 | dimethylimidazol-5-yI)-2- | 7.62 (s, 1H), 7.70 (4, 2H), 7.87 (d, 2H), 63
[4-(N-methyisulphamoyl) | 8.70 (s, 1H)
anilino]pyrimidine

113 | 5-Bromo-4-(1,2- 0.05 (g, 2H), 0.31 (g, 2H), 0.78 (m, 1H), | 476 Ex

! | dimethylimidazol-5-yl)-2- | 2.39 (s, 3H), 2.60 (t, 2H), 3.72 (s, 3H), 63
{4-[N~{(cyclopropylmethyl) | 7.45 (t, 1H), 7.60 (s, 1H), 7.70 (d, 2H),
sulphamoyljanilino} 7.82 (d, 2H), 8.70 (s, LH)

114 | 4-(1,2,4-Trimethy}- 2.26 (s, 3H), 2.34 (s, 3H), 3.76 (5, 3H), | 358 Bx

3 | imidazol-5-yI)-2-(4- 6.95 (8, 1H), 7.14 (s, 2H), 7.72 (d, 2H), 31
sulphamoylanilino) 7.90 (s, 2H), 8.50 (s, 1H), 9.90 (s, LH)
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115 | 4-(1,2,4-Trimethyi- 2.23 (s, 3H), 2.32 (s, 3H), 238 (4, 3H), | 372 Bx

¥ | imidazol-5-yI}-2-[4-(N- | 3.75 (s, 3H), 6.98 (s, 1H), 7.18 (m, 1H), 31
methylsulphamoyt) 7.67 (d, 2H) 7.95 (d, 2H), 8.50 (d, 1H),
anilino}pyrimidine 9.98 (s, 1H)

116 | 4-(1,2,4-Trimethyl- 1.45 (q, 2H), 2.05 (s, 3H), 2.12 (t, 2H), | 444 Ex

5 | imidazol-5-y1)-2-{4-[N-(3- | 2.15 (s, 3H), 2.35 (s, 3H), 2.75 (q, 2H), 31
N, N-dimethylamino- 3.72 (s, 3H), 6.95 (d, 1H), 7.32 (t, 1H),
propyDsulphamoyl] 7.68 (d, 2H), 7.93 (4, 2H), 8.50 (d, 1H),
anilino} pyrimidine 9.95 (s, 1H)

117 | 4<(1,2,4-Trimethyl- 1.08 (s, 9H), 2.27 (s, 3H), 2.34 (s, 3H), | 414 Ex

3 | imidazol-5-yl)-2-[4-(N-+- | 3.72 (s, 3H), 6.95 (d, 1H), 7.25 (s, 1H), 31
butyisulphamoyi) 7.70 (4, 28), 7.90 (d, 2H), 8.50 (4, 119,
anilino}pyrimidine 9.90 (s, 1H)

118 | 4«(1,2,4-Trimethyl- 0.71 (t, 3H), 1.01 (s, 3H), 1.21 (q, 2H), | 428 Ex

¥ | imidazol-5-y)}-2-{4-[N- | 2.30 (s, 3H), 2.40 (s, 3H), 3.77 (s, 3H), 31
(1,1~dimethyipropyl) 7.0 (4, 1H), 7.14 (s, 1H), 7.70 (d, 2H),
sulphamoyi]enilino} 7.89 (d, 2H), 8.58 (d, 1H), 9.98 (s, 1H)

i

119 | 4(1,2,4-Trimethyi- 0.04 (m, 2H), 0.15 (m, 2H), 1.78 (m, | 398 Ex

3 | imidazol-5-yl)-2-[4{N- | 1H), 3.40 (s, 3H), 6.64 (d, 2H), 7.32 (s, 31
cyclopropylsulphamoyl) | 1H), 7.38 (d, 2H), 7.62 (d, 2H), 8.20 (4,
anilino]pyrimidine 1H), 9.63 (s, 1H)

120 | 4-(1,2-Dimethylimidszol- | 0.75-0.80 (5, 38), 1.29-1.41 (m, 2H), | 387 Bx 5
5-y1)-2-[4-(N- 2.37 (s, 3H), 2.64-2.70 (g, 2H), 3.95 (s,
propylsulphamoyl) 3H), 7.18 (d, 1H), 7.32 (t, 1H), 7.62 (s,

1H), 7.68 (d, 2H), 7.90 (d, 2H), 8.42 (d,

ilino}pyrimids

1H), 9.89 (s, 1H)
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121 | 4<(1,2-Dimethylimidazol- | 0.00-0.06 (m, 2H), 0.08-0.17 (m, 2H), 385 Ex5
5-yl)-2-[4-(N- 1.74-1.80 (m, 1H), 2.05 (s, 3H), 3.63 (s,
cyclopropylsulphamoyl) 3H), 6.87 (d, 1H), 7.31 (s, 1H), 7.33
anilino}pyrimidine (brs, 1H), 7.38 (d, 28), 7.61 (d, 28D,

8.11 (d, 1H), 9.60 (s, 1H)

122 | 4<(1,2-Dimethylimidazol- | 1.4-1.50 (m, 2H), 1.65-1.78 (m, 2H), 399 Ex 5
5-yl)-2-[4-(N- 1.84-1.93 (m, 2H), 2.37 (s, 3H), 3.52-
cyclobutylsulphamoyi) 3.66 (m, 1H), 3.94 (s, 3H), 7.19 (d, 1H),
anilinojpyrimidine 7.63-7.71 (m, 4H), 7.89 (4, 2H), 8.43 (4,

1H), 9.89 (s, 1H)

123 | 4-(1,2-Dimethylimidazol- | 2.38 (s, 3H), 3.63 (q, 2H), 3.95 (s, 3H), | 427 Ex 5
5-yl)-2-{4-[N-(2,2,2- 7.20 (d, 1H), 7.63 (s, 1H), 7.73 (d, 2H),
triflucroethyl)sulphamoyl] | 7.93 (d, 2H), 8.35 (brs, 1H), 8.43 (d,
anilino} pyrimidine 1H), 9.94 (s, 1H)

124 | 4-(1,2-Dimethylimidazol- | 2.36 (s, 3H), 3.89 (s, 3H), 7.19(d, 1H), | 489 Bx5
5-y1)-2-{4-[N-(3- 7.32-7.37 (m, 3H), 7.44 (d, 1H), 7.62 (s,
triflucromethylphenyl) 1H), 7.69 (d, 2H), 7.87 (4, 2H), 8.40 (d,
sulphamoyi]anilino} 1H), 9.93 (s, 1H), 10.50 (brs, 1H)

125 | 4-(1-Bthyi-2- 9.81 (s, 1H), 8.43 (d, 1H), 7.91 (d, 2H), | 373 Ex
methylimidazol-5-y)-2-[4- | 7.75-7.65 (m, 3H), 7.27-7.18 (m, 2H), 28
(N-methylsulphamoyl) 4.60 (g, 2H), 2.42-2.37 (m, GH), 1.19 (t,
anilino]pyrimidine 3H)

Purified by flash chromatography eluting with DCM/ 2% methanolic ammonia (100:0

increasing in polarity to 95:5).
? Purified by passing through an Isolute amine column.
* Purified by flash chromatogrephy eluting with DCM/MeOH (100:0 increasing in polarity to

95:5).

* Purified by flash chromatography eluting with DCM/MeOH (100:0 increasing in polarity to

98:2).

3 Product isolated by aqueous work-up and extraction with EtOAc. Extracts washed with 1M
aqueous acetic acid and aqueous sodium bicarbonate solution.
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Chlorosulphonic acid (150, 2.16mmol) was added dropwise to a solution of 2-
anilino-4-(1-cthyl-2-methytimidazol-5-yl)pyrimidine (Example 28; 150mg, 0.54mmol) in
thiomyl chloride (3mI) cooled to 0°C and the mixture stirred for 10 mimtes at 0°C then heated
&t 90°C for 90 minutes. The volatiles were removed by evaporstion and the resultant solid
placed under high vacuum (<2mm¥g) for 1 br. The resulting solid was placed under nitrogen
and a solution of 2-(2-aminoethyl)ethanol (1 14mg, 1.08mmol) and dicthylmethylamine in
MeOH (3ml) was cautiously sdded. The solution was stirred for 30 minutes and the volatiles
were evaporated. Water (20ml) was added and the precipitated solid was collected by
filtration snd washed with water (2 x 10mI). The residuc was dissolved in MeOH (Sml) and
loaded on to an Isolute amine column, elated with MeOH (30m) and the fractions contaiming
product were evaporated to give the title compound (190mg, 79%) as a beige solid. NMR 1.18 ‘@
(t, 3H), 2.39 (s, 3H), 2.89 (t, 2H), 3.15 (m, 7H), 4.38 (q, 2H), 7.21 (d, 1H), 7.71 (m, 3H), 7.89

£

(4, 2H), 8.41 (d, 1H), 9.82 (s, 1H); m/z 447.

Examples 127-144 _
The following compounds were synthesised in an analogous method to Example 126.
| Ex | Compound NMR m/z | SM

127 | 4(1-Bthyl-2-methylimidazol-5- | 1.01 (d, 6H), 1.20 (t, 3H),2.40 (s, | 475 |Ex28 |* .
y)-2-{4{N-(3-isopropoxy-2- | 3H), 2.62 (m, 1H), 2.81 (m, 1H),
hydroxypropyl)sulphamoyl] | 3.23 (d, 2H), 3.50 (m, 2E), 448 (g,
anilino} pyrimidine 2H), 4.76 (s, 1H), 720 (d, 1H),

7.70 (m, 3H), 7.84 (d, 2H), 8.40 (d,
1H), 9.81 (s, 1H)

128 | 4(1-Ethyl-2-methylimidazol-5- | 1.19 (t, 3H), 2.40 (s, 3H), 3.13 (¢, 470 | Meth
¥0)-2- {4-[N~(2-isoxazol-3- 2H), 4.17 (t, 2H), 4.54 (g, 2H), 6.12 85,
yloxyethyDsalphamoyl] (d, 1H), 720 (d, 1H), 7.70 (m, 4H), Ex 28
anilino } pyrimidine 7.86 (d, 2H), 8.40 (d, 1H), 8.60 (d,

1H), 9.80 (s, 1H)
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129 | 4-(1-Ethyl-2-methylimidazol-5- | 1.19 (t, 3H), 2.39 (8, 3H), 3.13 (q, | 486 | Meth

b | y1)-2- {4-[N-(2-isothiazol-3- 2H), 4.26 (t, 2H), 4.55 (q, 2H), 6.67 86,
yloxyethyl)aulphamoyl] (d, 1H), 7.20 (d, 1H), 7.70 (m, 4H), Ex 28
anilino}pyrimidine 7.84 (4, 2H), 8.40 (d, 1H), 8.81 (d,

1H), 9.80 (5, 1H)

130 | 4(1-Ethyl-2-methylimidazol-5- | 1.19 (t, 3H), 2.39 (s, 3H), 3.18 (g, | 487 |Meth
yD)-2-(4- {N-[2<(1,2,5-thiadiazol- | 2H), 4.34 (t, 2H), 4.56 (q, 2H), 7.20 87,
3-yloxy)ethyllsulphamoyl} (d, 1H), 7.70 (m, 4H), 7.86 (d, 2H), Ex 28
anilino)pyrimidine 8.25 (s, 1H), 8.40 (d, 1H), 9.80 (s,

1H)

131 | 4-(1-Ethyl-2-methylimidazol-5- | 1.18 (t, 3H), 1.80 (m, 2H), 2.38 (s, [ 484 |Mecth

1 | y)-2-{4-[N-(3-isoxazol-3- 3H), 2.84 (q, 2H), 4.16 (t, 2H), 4.56 88,
yloxypropyDsulphamoy] (9, 2H), 6.25 (5, LH), 7.20 (d, 1H), Ex 28
anilino}pyrimidine 7.49 (t, 1H), 7.68 (m, 3H), 7.87 (d,

2H), 8.40 (d, 1H), 8.59 (s, 1H),
9.80 (s, 1H)

132 | 4<(1-Ethyl-2-methylimidazol-5- | 1.18 (t, 3H), 1.30 (m, 2K, 2.38 (s, | 500 | Meth

v | y2-{4-[N-(3-isothiazol-3- 3H), 2.84 (a, 2H), 4.26 (t, 2H), 4.56 89,
yloxypropyl)sulphamoyi] (g, 2H), 6.63 (d, 1H), 7.20 (4, 1B), Ex 28
anilino}pyrimidine 7.45 (t, 1H), 7.68 (m, 3H), 7.87 (4,

2H), 8.40 (d, LED), 8.80 (d, 1H),
9.80 (s, 1H)}

133 | 4(1-Ethyl-2-methylimidazol-5- | 1.18 (t, 3H), 1.85 (m, 2E),2.38 (s, | 501 | Meth

b | yD-2A4-(N-[3<(1,2,5-thiadiazol- | 3H), 2.91 (q, 2H), 4.36 (t, 2H), 4.56 90,
3-yloxy)propyl]sulphamoyl} (g, 2H), 720 (d, 1H), 7.45 (t, 1H), Ex 28
anilino)pyrimidine 7.68 (m, 3H), 7.87 (d, 2K0), 8.30 (s,

1H), 8.40 (d, 1H), 9.80 (s, LE)
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134 | 4(1-Methyl-2-ethylimidazol-5- | 1.23 (t, 3H), 1.45 (m, 2H), 1.70 (m, | 413 [Ex29
yi)-2-[4-(N-cyclobutyl- 2H), 1.87 (m, 2H), 2.93 (g, 2H),
sulphamoyl)anilino]pyrimidine | 3.58 (m, 1H), 3.95 (s, 3H), 7.20 (4,

1H), 7.69 (m, 4H), 7.90 (d, 2H),
8.43 (d, 1H), 9.86 (s, 1H)

135 | 4[1<(2,2,2-Trifluoroethyl)-2- 1.45 (m, 2H), 1.70 (m, 2H), 1.87 [467 [Bx30

1 | methylimidazol-5-yl}-2-[4-(N- | (m, 2H), 2.40 (s, 3H), 3.58 (m, 1H),
cyclobutylsulphamoyl)enilino] | 5.80 (g, 2H), 7.23 (d, 1H), 7.69 (m,
pyrimidine 4H), 7.90 (d, 2H), 8.44 (d, 1H),

9.96 (s, 1H)

136 | 4-(1-Isopropyi-2- 1.45 (m, 8H), 1.72 (m, 2H), 1.88 | 427 [Ex32

2 | methylimidazol-5-y1)-2-[4(N- | (m, 2H), 3.30 (s, 3H), 3.60 (m, 1H),
cyclobutylsulphamoyl)anilino] | 5.60 (sept, 1H), 7.16 (d, 1H), 7.48
pyrimidine (s, 1H), 7.68 (d, 2H), 7.74 (d, 1H),

7.88 (d, 2H), 8.48 (d, 1H), 9.90 (s,
1H)

137 | 4<(1-Isopropyi-2- 0.40 (m, 2H), 0.50 (m, 2H), 1.50 [ 413 | Ex32.

| methylimidazol-5-yi)-2-[4-(N- | (d, 6H), 2.12 (m, 1H), 2.52 (s, 3H),
cyclopropylsulphamoyl)anilino] | 5.70 (m, 18), 7.17 (d, 1H), 7.48 (s,
pyrimidine 1H), 7.71 (s, 1H), 7.75 (4, 2H),

7.93 (d, 2H), 8.49 (d, 1H), 9.93 (s,
1H)

138 | 4-(1-Isopropyl-2- 0.09 (m, 2H), 0.36 (m, 2H), 0.81 | 427 | Ex 32

* | methylimidazol-5-yD)-2-{4-[N- | (m, 1H), 1.49 (d, 6H), 2.60 (s, 3H),
(cyclopropylmethyDsulphamoyl] | 2.65 (t, 2H), 5.70 (m, 1), 7.17 (4,
anilino} pyrimidine 1H), 7.48 (s, 1H), 7.53 (t, 1H), 7.72

(4, 21), 7.90 (d, 2H), 8.48 (d, 1H),

9.90 (s, 1H)

S
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139 | 4-(1-Isopropyl-2- 1.46 (d, 6H), 2.48 (s, 3H), 404 (d, |412 [Ex32

5 | methylimidazol-5-yl)-2-{4-[N- | 2H), 5.66 (sept, 1H), 7.15 (d, 1H),
(cyanomethyl)sulphamoyl] 7.46 (s, 1H), 7.71 (4, 2H), 7.92 (4,
anilino}pyrimidine 2H), 8.32 (1, 1H), 8.48 (d, 1H), 9.95

(s, 1H)

140 | 4-(1-Isopropyl-2- 1.46 (d, 6H), 3.29 (s, 3H), 4.05 (b |[464 |Ex32

¢ | methylimidazol-5-yI)-2-{4&-[N- | d, 2H), 5.67 (sept, 1H), 7.13 (d,
(pyrid-2-yimethyl)sulphamoyl] | 1H), 7.21 (m, 1H), 7.36 (d, 1H),
anilino} pyrimidine 7.43 (s, 1H), 7.69 (m, 3H), 7.86 (4,

2H), 8.02 (b t, 1H), 8.42 (d, 1H),
8.46 (d, 1H), 9.88 (s, 1H)

141 | 4(1-Ethyl-2-methylimidazol-5- | 1.20 (t, 3H), 2.40 (s, 6H), 4.11 (s, | 465 |Ex28
y1)-2- {4-[N(5-methylpyrazin-2- | 2H), 4.60 (q, 2H), 7.24 (d, 1H),
ylmethyl)sulphamoyllenilino} | 7.68 (m, 3H), 7.85 (d, 2H), 8.10 (s,
pyrimidine 1H) 8.36 (s, 1H), 8.42 (s, 1H) 8.45

(d, 1H),9.82 (s, 1H)

142 | 4-(1-Methyl-2- 2.88 (t, 2H), 3.17 (3, 3H), 3.30 (m, [ 433 |Ex 33
methoxymethylimidazol-5-yf)-2- | 5H), 4.05 (s, 3H), 4.55 (g, 2H), 7.28
{4-{N-2-methoxyethyl) (d, 1H), 7.49 (t, 1H), 7.74 (d, 3H),
sulphamoyi]anilino}pyrimidine | 7.92 (d, 2H), 8.50 (d, 1H), 9.98 (s,

1H)

143 | 4(1,2-Dimethylimidazol-5-yl)- { 1.81 (m, 2H), 2.36 (s, 3H), 2.87 (q, | 486 | ExS,
2-{4-[N-(3-isothiazol-3- 2H), 3.96 (g, 3H), 4.13 (t, 2H), 6.68 Meth
yloxypropyl)sulphamoyl] (d, 181), 7.20 (d, 1H), 7.43 (t, 1H), 89
anilino} pyrimidine 7.62 (s, 1H), 7.68 (d, 2H), 7.89 (d,

2H), 8.42 (d, 1H), 8.80 (d, 1H),
9.89 (s, LH)
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144 | 4-(1-Bthyl-2-methylimidazol-5- | 1.20 (1, 3H), 2.40 (s, 3H), 3.05 (s, |399 |Ex28
yi)-2-{4-[N{2-propynyl) 1H), 3.65 (s, 2H), 4.60 (g, 2H),
sulphamoyl]enilino}pyrimidine { 7.21 (d, 1H), 7.68 (s, 1H), 7.71 (d,

2H), 7.90 (d, 3H), 8.45 (d, 1H),
9.85 (s, 1H); m/z 397

Purified by flash chromatography eluting with DCM/ 2% methanolic ammonia (100:0

increasing in polarity to 95:5).

2 Reacted with 4 equivalents of cyclobutylamine / 12 equivalents of dimethylethylamine.
Purified by flash chromatography ehiting with DCM/MoOH (98:2 increasing in polarity to

95:5).

3 Reacted with 4 equivalents of cyclopropylamine / 12 equivalents of diméthylethylamine,
Purified by flash chromatography etuting with DCM/MeOH (98:2 increasing in polarity to

94:6).

4 Reacted with 4 equivalents of cyclopropytmethylamine / 12 equivalents of

dimethylethylamine. Purified by flash chromatography eluiing with DCM/MeOH (98:2

increasing in polarity to 94:6).

5 Reacted with 5.75 oquivalents of sminoacetonitrile / 9 equivalents of dimethylethylamine.
Product extracted from aqueous sodinm bicarbonate solution with DCM.
€ Reacted with 4 equivalents of 2-sminomethylpyridine / 9 equivalents of dimethylethylamine.
Purified by flash chromatography eluting with DCM/MeOH (98:2 increasing in polarity to

90:10).

Bromine (8pl, 0.14mmol) was added to a solution of 4-(1,2-dimethylimidazol-5-y)-2-
{4-[N<(2-methoxyethyl)sulphamoyilanilino} pyrimidine (Example 35; 52mg, 0.13mmol) in
glacial acetic acid (2mI) hested at 60°C The mixture was heated at 60°C for 4 hours, then the
solvent was removed by evaporated. The residus was dissolved in DCM (20ml), washed with
saturated agueous sodium hydrogen carbonate solution (20mI), dried (Chemalut column 1005)
and purified by fiash chromatographty ehiting with DCM/ 2% methanolic ammonia (100:0
increaging in polarity to 97:3) to yield ths title compomd (37mg, 60%) as a whits foam NMR
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2.40 (s, 3H), 3.06 (g, 2H), 3.20 (s, 3H), 3.36 (t, 2H), 3.68 (s, 3H), 5.00 (t, 1H), 7.56 (s, 1H),
7.67 (d, 2H), 7.73 (d, 2H), 7.80 (s, 1K), 8.53 (s, LH); m/z 483.

Exa 146-148 ]
The following compounds were synthesised in an analogous method to Example 145.
Ex | Compound NMR m/z | SM
146 | 5-Bromo-4-(1-ethyl-2- 1.25 (t, 3H), 2.50 (s, 3H), 3.15 (g, 497 | Ex
methylimidazol-5-yl)-2-{4-[N- | 2H), 3.26 (s, 3H), 3.42 (t, 2H), 4.33 37
(2-methoxyethyl)sulphamoyl] | (q, 2H), 492 (t, 1H), 7.40 (s, 1H),
anilino}pyrimidine 7.71 (d, 2H), 7.82 (m, 3H), 8.61 (s,
1H)
147 | 5-Bromo-4-[1-(2-methoxycthyl)- [ 2.42 (s, 3H), 2.89 (m, 2H), 3.02(s, | 525 [Ex
1| 2-methylimidazol-5-yI]-2- {4-[N- | 3H), 3.16 (s, 3H), 3.29 (m, 2H), 3.36 61
(2-methoxyethyDsulphamoyi] | (&, 2H), 4.51 (t, 2H), 749 (¢, 1H),
anilino}pyrimidine 7.58 (s, 1H), 7.72 (d, 2H), 7.85 (4,
2H), 8.74 (s, 1H), 10.15 (g, 1H)
148 | 5-Bromio-4-[1-(2-methoxyethyl)- | 1.59 (quin, ZH), 2.44 (s, 3H), 2.78 (g, | 539 | Ex
3 | 2-methylimidazol-5-y1]-2-{4-[N- | 2H), 3.05 (s, 3H), 3.17 (s, 3H), 3.28 82
(3-methoxypropyl)sulphamoyl] | (t, 2H), 3.39 (t, 2H), 4.55 (¢, 2H),
anilino}pyrimidine 7.39 (t, 1H), 7.61 (s, 1H), 7.73 (d,
2H), 7.88 (d, 2H), 8.77 (s, 1H), 10.19
(s, 1H)

Extracted into EtOAc. Purified by column chromatography eluting with DCM/ MeOH (96:4
increasing in polarity to 90:10).
2 Bxtracted into BtOAs. Purified by columm chromatography eluting with DCM/ 2%
methanolic ammonie (98:2 increasing in polarity to 94:6).

Example 149

N-Chlorosuccinimide (80mg, 0.6mmol) was added to a soltion of 4-(1-ethyl-2-
methylimidazol-5-yi)-2- {4-[N-(2-methoxyethyl)sulphamoyl]anilino} pyrimidine (Example 37;

S 8
43
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208mg, 0.5mmol) in glacial acetic acid (SmI) and the mixture heated at 60°C for 3 hours. The
solvent was evaporated and the residue dissolved in DCM (30mI), weshed with saturated
aqueous sodium hydrogen carbonate solution (20ml), the aqueous layer was extracted with
DCM (20ml). The DCM extracts were combined, dried (Chemelut column 1005) and the
solvent evaporated. The residue was purified by flash chromatography on silica gel eluting
with DCM/ 2% methanolic ammonia (100:0 increasing in polarity to 97:3) to give the title
compound (110mg, 44%) as a white foam. NMR 1.24 (t, 3H), 2.45 (s, 3H), 3.09 (q, 2H), 3.28

(s, 3H), 3.40 (t, 2H), 4.32 (t, ZH), 4.92 (t, 1H), 7.40 (s, 1H), 7.72 (d, 2H), 7.83 (d, 2H), 7.88 (s,
1H), 8.49 (s, 1H); m/z 451.

Examples 150-153 i
The following compounds were synthesised in an analogous method to Example 149.

Ex | Compound NMR m/z | SM
150 { 5-Chloro-4-(1,2- 2.50 (s, 3H), 3.15 (q, 2H), 3.26 (3, 437 | Bx
dimethylimidazol-5-yl)-2-{4-[N- | 3H), 3.42 (, 2H), 3.78 (8, 3H), 4.92 as
(2-methoxyethyl)suiphamoyl] | (t, 1H), 7.43 (s, 1H), 7.71 (d, 2H),
anilino} pyrimidine 8.01 (d, 3H), 8.07 (s, 1H), 8.61 (s,
1H) :
151 { 5-Chloro-4-(1-ethyl-2- 1.24 (1, 3H), 1.50 (m, 1H), 1.84 (m, | 477 |Ex
! methylimidazol-5-yl)-2-{4-[N- | 3H), 2.48 (s, 3H), 2.90 (m, 1H), 3.12 41
(tetrahydrofur-2-yimethyl) (m, 1H), 3.73 (m, 2H), 3.94 (m, 1H), I
sulphamoyi]enilino}pyrimidine | 4.37, (q, 2H), 4.83 (t, 1H), 7.36 (s,
1H), 7.70 (d, 2H), 7.81 (d, 2H), 7.89
(s, 1H), 8.44 (s, 1H)
152 | 5-Chloro-4-(1-ethyl-2- 0.60 (m, 4H), 1.25 (,3H), 231 (m, |[433 {Ex
! methylimidazol-5-yl)-2-[4-(N- 1H), 2.53 (s, 3H), 439 (q, 2H), 4.96 53
cyclopropylsulphamoyf)anilino] | (bre, 1H), 7.37 (s, 1H), 7.71 (d, 28H),
pyrimidine 7.85 (m, 3H), 8.45 (s, 1LH)
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153 | 5-Chloro-4-[1<2-methoxyethyl)- | 2.4 (s, 3H), 2.87 (q, 2H), 3.03 (3, | 481 | Bx
! | 2-methylimidazol-S-yl}-2-{4-[N- | 3H), 3.15 (s, 3H), 329 (m, 2H), 3.38 61
(2-methoxyethylsulphamoyl] | (m, 2E), 4.60 (m, 2H), 7.50 (brt,
anilino} pyrimidine 1H), 7.64 (s, 1H), 7.72 (d, 2H), 7.83
: | (d, 259), 8.63 (s, 1H), 10.10 (s, 1H)

Purified by column chromatography eluting with DCM/ MeOH (98:2 increasing in polarity
to 96:4).

Water (0.5ml) followed by TFA (2.5ml) was added to a solution of 4-(1,2-
dimethylimidazol-5-y1)-2- {4-[N-(2,2-dimethyl-1,3-dioxalon-4-ylmethyl)sulphamoyl]anilino}
pyrimidine (Example 38, 119mg, 0.26mmol) in DCM (2ml) and the mixture stirred at ambient
temperature for 1 hour. The solvent was evaporated and 1M ethereal hydrogen chloride (5ml)
and cther (20ml) added to the residue. The resulting precipitate was collected by filtration and
dried under vacuum. The solid was suspended in MeOH (2ml) and 1M aqueous lithium
hydroxide solution (2m!) was added and the mixture stirred for 1 hour at ambient temperature.
The reaction mixture was poured onto an Isolute SCX-2 column, washed with MeOH (10 x
15mT) and the product eluted with 2% methanolic ammonia (5 x 15mI). The solvent was
removed by evaporation to give the title compound (66mg, 61%) as a white solid. NMR 2.38
(s, 3H), 2.60 (m, 1H), 2.83 (m, 1H), 3.25 (m, 2H), 3.43 (m, 1H), 3.95 (s, 3H), 448 (t, 1H),

4.70 (d, 1H), 7.20 (m, 2H), 7.62 (s, 1H), 7.69 (d, ZH), 7.90 (d, 2H), 8.41 (d, 1H), 9.90 (s, 1H);
m/z 419.

Example 155 -
5- 1.2-ds limidazol-5- ily imidine

A mixture of 5-chloro-4-(1,2-dimethylimidazoi-5-y1)-2- {4-[ N-{t-butyl)sulphamoyl]
anilino}pyrimidine (Example 60; 116mg, 0.267mmol), trifluoroacetic acid (2.7ml), water
(0.3ml) and anisole (145ul, 1.34mmol) was stirred at ambient temperature for 72 hours . The
mixture was then concentrated by evaporation and the residue treated with water and ether
.The precipitated solid was collected by filtration, washed with water and ether, and dried to
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give the title compound (87mg, 86%) as a white solid. NMR : 2.4 (s, 3H), 3.78 (s, 3H), 7.15
(s, 2H), 7.65 (s, 1H), 7.73 (d, 2H), 7.83 (d, 2H), 8.6 (s, 1H), 10.11 (s, 1H); m/z 378 (M-H)".

Example 156
The following compounds were synthesised in an analogous method to Example 155.
Ex | Compound NMR m/z SM
156 | 5-Chloro-4-(1,2- 2.38 (d, 3H), 2.43 (s, 3H), 3.78 (s, | 391 Ex

dimethylimidazol-5-yl)}-2-{4-(N- | 3H), 7.2 (1H, q), 7.67 (m, 3H), |(M-HY |71
methylsulphamoyl)anilino] 7.87 (d, 2H), 8.63 (s, 1H), 10.17
pyrimidine (s 1H)

.
~

nethylimidazol-5- ¢-sulphsmovlagilino)ovrimidins

Bromine (75.5mg, 0.47mmmol) was added to a solution of 4-(1-methylimidazol-5-y1)-2-
(4-sulphamoylanilino)pyrimidine (Example 15; 0.14g, 0.42mmol) and sodium acetate
(41.7mg, 0.51mmol) in acetic acid (4ml) and the mixture stirred for 1 hour. The volatiles were
evaporated and the residue partitioned between EtOAc and saturated aqueous potassium
hydrogen carbonate solution. The organic phase was sepamated and dried. The rexidue was pre-
absorbed on to gilica gel and purified by columm chromatography on silica gel eluting with
DCM / 2% methanolic ammonia (9:1) to give the title compound (91mg, 52%). NMR 10.14
(s, 1H), 8.75 (8, 1H), 7.90-7.69 (m, 4H), 7.17 (s, 2H), 3.84 (s, 3H); m/z 409, i -

(2-aminoethyl)imidazol-5-yi]pyrimidine (Example 13; 0.30g, 0.63mmol) in pyridine (2ml) at
0°C. The mixture was allowed to warm to ambient temperature and stirred for 2 hours. 7M
Methanolic ammonia (0.5ml) was added and the mixture diluted with EtOAc (10ml). The
precipitate was removed by filtration and the filtrate pre-absorbed on to silica gel and purified
by column chromatography on silica gel eluting with DCM/ 2% mothanolic ammonia (11:1)
to give the title compound (88 mg, 39%) as a white solid. NMR 9.68 (s, 1H), 8.43 (d, 1H),
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8.03-7.96 (m, 2H), 7.81 (s, 1H), 7.79 (s, 1H), 7.60 (dd, 1H), 7.33 (¢, 1H), 7.12 (d, 1H), 6.98
(dd, 1H), 4.56-4.46 (m, 2H), 3.44-3.37 (m, 2H), 1.80 (s, 3H); m/z 357.

Examples 159
The following compound was synthesised in an analogous method to Example 158
using the appropriate sulphonyl chloride in place of acetic anhydride.

Ex { Compound NMR m/z | SM
159 | 2-(3-Chlorosanilino)-4-{1-(2- 9.41 (s, 1H),843(d, 1H), 793 (m, | 393, | Ex
mesylaminoethyf)imidazol-5- 1H), 7.83 (s, 2H), 7.57 (dd, 1H), 7.33 | 395 |13
yl]pyrimidine (t, 1H), 724 (d, 1H), 722-7.17 (m,
1H), 7.00 (dd, 1H), 4.64-4.57 (m,
2H), 3.29-3.22 (m, 2H), 2.78 (s, 3H)

Example 160

N-Methyl-4-aminobenzenesulphonamide (Meﬂmd 110; 250mg, 1.3mmol) was
dissolved in MeOH (3mI) and 1M HCl in ether (1.3ml, 1.3mmol) added. Cyanamide (68mg,
1.6mmol) was added along with DMA (0.5ml). The mixture was heated to 100°C for 30 min.
To this was added 5-(3-dimethylaminoprop-2-en-1-0yl)-1,2-dimethylimidazole (Method 15;
230mg, 1.2mmo]) and sodinm methoxide (150mg, 2.6mmol) and heated to 180°C for 1hr. The
reaction mixture was poured into sat. sodium hydrogen carbonate solution and the resultant
solid collected. The solid was triturated with hot DMF and filtered. The filtrate was
evaporated in vacuo and purified by flash chromatography on silica gel eluting with DCM /
2% methanolic ammonia (100:0 increasing in polarity to 85:15) to yield a white solid which
was digested with acetonitrile to yield the title compound as a solid (84mg, 20%). NMR: 2.38
(d, 6H), 3.95 (s, 3H), 7.19 (d, 2H), 7.63 (s, 1H), 7.68 (d, 2H), 7.93 (d, 2H), 8.43 (d, 1H), 9.91
(s, 1H); m/z 359.
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Examples 161-164
The following compounds were synthesised in an analogous method to Example 160.

Ex | Compound NMR mz | SM

161 | 4«1,2-Dimethylimidazol-5-yI)- | 2.36 (s, 3E), 2.41 (d, 3H), 3.88 (s, | 403 | Meth
2-[2-methoxy-4-(N- 3H), 3.90 (s, 3H), 7.20 (d, 1H), 15
methylsulphamoyl)-5- 7.30 (br q, 1H), 7.37 (s, 1H), 7.64
methylanilino]pyrimidine (s, 1HD), 8.16 (s, 1H), 8.27 (s, 1H),

8.40 (d, 1K)

162 | 4<(1,2-Dimethylimidazol-5-yl)- | 1.91 (s, 3H), 2.02 (8, 3H), 2.37 (s, | 440 | Meth
2-{4-[N-(4,5-dimethyloxazol-2- | 3H), 3.94 (g, 3H), 7.16 (d, 1H), 15
yDsulphsmoyi}anilino} 7.62 (8, 1H), 7.75 (4, 2H), 7.83 (4,
pyrimidine 2H), 8.41 (d, 1H), 9.82 (s, 1H)

163 | 4{1,2-Dimethylimidazol-5-yl)- | 2.36 (s, 3H), 2.76 (d, 3H), 3.95(s, | 323 |Meth
2-[4-(N-methylcarbamoy) 3H), 7.14 (4, 1H), 7.61 (s, 1H), 15
anilino]pyrimidine 7.77 (s, 4H), 8.20 (brg, 1H), 8.40

' (d, 1H), 9.71 (s, 1H)

164 | 4<(1,2-Dimethylimidazol-S-yl)- | 2.00 (s, 3H), 2.35 (s, 3H), 3.90 (s, |323 |Meth
2-(4-acetamidoanilino) 3H), 7.02 (d, 1H), 7.47 (d, 2H), 15
pyrimidine 7.57 (m, 3H), 8.31 (d, 1H), 9.33 (5,

1H), 9.77 (s, 1H)

mnethylimidazol-5-yi)-2-{4-aminoanilino)pyrimidine

Sodium hydroxide (1.2g, 3.0mmole) was added to a solution of 4-(1,2-dimethyl-
imidazol-5-y{)-2(4-acetamidoanilino)pyrimidine (Example 164; 1.25g, 3.88mmole) in
isopropanol (12mL) and water (0.5mL) and the mixtare heated under reflux for 90 mimies.
The mixture was allowed to cool and was partitioned between saturated aqueous sodium
hydrogen carbonate solution and EtOAc. The organic layer was scparated and the volatiles
evaparated. The residue was purified by column chromatography on silica gel eluting with
DCM / TM methanolic ammonia (96:4) to give the titls compound (0.75g, 69%) as & brown
solid. NMR: 2.33 (s, 3H), 3.85 (s, 3H), 4.75 (brs, 2H), 6.51 (4, 2H), 6.92 (d, 1H), 7.22 (d, 2H),
7.51 (s, 1H), 8.22 (d, 1H), 8.90 (s, 1H); m/z 281.
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Preparation of Starting Materials :-

The starting materials for the examples above are either commercially available or are
readily prepared by standard methods from known materials. For example, the following
reactions are an illnstration, but not a imitation, of some of the starting materials used in the
above reactions.

Method 1
3-Dimethylamji -2 1.2-di imidazole
5-(3-Dimethylaminoprop-2-enoyl)-2-methylimidazole (350mg, 1.95mmol) was
suspended in DMFDMA (14ml) and the mixture stirred and heated at 100°C for 56 hours. The

excess DMFDMA was removed by evaporation and the residue purified by chromatography
eluting with DCM / MeOH (94:6) to give the title compound 111mg, (29%) as a solid. NMR
(CDCL): 2.40 (s, 3H), 3.00 (s, 6H), 3.88 (s, 3H), 5.50 (d, 1H),"7.47 (s, 1H), 7.65 (d, 1H); m/z:
194. '

3-Chloroanilino}-4-{1-trinhenvimethyvlimidazol-4-vi)p mmidine

4-(3-Dimethylaminoprop-2-en-1-o0yl)-1-triphenylmethylimidazole (Method 3) was
treated with 3-chlorophenylguanidine under conditions analogous to those described in
Example 7 to give the title compound; m/z: 514.

DMFDMA (30ml) was heated at reflux for 24 hours. The solution was allowed to cool and the
precipitate collected by filtration to give the title compound 10.7g, (78%). M/z: 408.

Methods 4-5

The following compounds were prepared by the procedure of Method 3.
Meth | Compound M/x
4 5-(3-Dimethylaminoprop-2-en-1-oyl)-1-methylimidazole 180

5 1-Benzyl-5-(3-dimethylaminoprop-2-en-1-oyi)-2-methylimidazole 270
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Method 6
4 e

A solution of 4-(1-hydraxyethyl)-1-triphenylmethylimidazole (Method 10; 30.5g,
86mmof) in dioxane (500ml) was heated to 100°C. Manganese dioxide (63.6g, 0.73mol) wes
added in portions 8o that & gentle reflux Was maintained. The mixturc was allowed to cool
slightly and the inorganic solids were removed by Sltration. The volatiles were removed from
the filtrate by evaporsation to give the title compound 30.3 g, (99%) as a solid product. NMR:
2.55 (s, 3H), 7.04-7.40 (m, 15H), 7.43 (s, 1H), 7.57 (e, 1H).

Methods 7-8 .
The following compounds were prepared by the procedure of Method 6. €.
Meth | Compound DATA
5-Acctyl-1-methylimidazole | M/z: 125
5-Acetyl-1-benzyl-2- NMR: 2.38 (g, 3H), 2.44 (s, 3H), 5.60 (s, 2H), 6.99
methylimidazole (d, 2H), 7.22-7.31 (m, 3H), 7.77 (s, 1H)
Method 9

- ' - imidazole
Methyl magnesium bromide (100ml of a 3IM solution in disthyl ether, 0.30mol) was

added dropwise to a solution of 5-formyl-1-methylimidazole (14.5g, 0.13mol) in THF (750mI)
cooled to -20°C such that the reaction temperature was kept below 3°C. The mixture was £
allowed to warm to ambient temperature and water (150ml) was carefully added. The aqueous
mixture was contimuously extracted with EtOAc. The EtOAc extract was dried, and the
volatiles removed by evaporation to give the title compound 14.4g, (88%) as & solid product.
NMR: 1.41 (d, 3H), 4.654.77 (m, 1H), 4.96-5.11 (m, 1H), 6.72 (s, 1H), 7.47 (s, 1H).

Methods 10-11 .
The following compounds were prepared by the procedure of Method 9.
Meth | Compound DATA
10 4-(1-Hydroxyethyl)-1- NMR: 1.28 (d, 3H), 4.58 (m, 1H), 4.83 (d, 1H), 6.65

triphenylmethylimidazole (s, 1H), 7.03-7.10 (m, 65), 7.23 (4, 1H), 7.33-7.43
(m, SH)
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11 | 1-Benzyl-5(1-hydroxyethyl)- | M/z- 217
2-methylimidazole

Method 12
1-B -5- -2-methylimidazole

Benzyl bromide (21.4ml, 0.18mol) was added carefully to a mixture of 4-formyl-2-
methylimidazole (18.1g, 0.16mol) and potassium carbcnate (45.0g, 0.33mol) in DMF (100ml)
at 0°C and the reaction mixture allowed to warm to ambient temperature. The mixture was
then partitioned between EtOAc and saturated aqueous sodium hydrogen carbonate solution,
the organic phase separated and dried. The volatiles were removed by evaporation to give the
title compound as crude mixture of regioisomers 32.0g, (99%). M/z: 201.

Method 13
4-{N-[3 idin-2-on-]-

Sulphanilyl fluoride (6.5g, 37.1mmol), 3{(pyrrolidin-2-on-1-yl)propylamine (5.79g, |
40.8mmol) and triethylamine (5.69ml, 4.1-0.8mmol) in n-butanol (15ml) was heated at reflux for
10 hours. The mixture was allowed to cool, silica was added and the volatiles were
evaporated. The residue was purified by chromatography eluting with DCM / MeOH (100:0)
increasing in polarity to (90:10) to give the title compound m/z: 297.

Method 14

The following compound was prepared using the procedure of Method 13.
Meth Compound m/z
14 4[N-(2-Tetrahydrofuranylmethyl)sulphemoyljaniline | 257
Method 15

53-Di i 2-en-1 1.2-di imidazole

2-Methyl-4-acetylimidazole (129g, 1.04mol) was dissolved in & mixture of DMF
(900mI) and DMF DMA (1.51) end the mixture heated under reflux, under an atmosphere of
nitrogen, for 18 hours. The reaction mixture was allowed to cool to ambient temperature the
product crystallised. The solid product was collected by filtration, washed with DMF.DMA.
and then cther and dried under vacuum at 40°C to give the title compound (115g, 57%) as a
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pale brown crystalline solid. NMR 2.13 (s, 3H), 2.95 (s, 6H), 3.78 (s, 3H), 5.56 (d, 1H), 7.50

(4, 1), 7.53 (s, 1H); m/z 194,
Methods 16-25
The following compounds were synthesised in an analogous method to Method 15.
Ex | Compound NMR m/z | SM
16 | 5<(3-Dimethylaminoprop-2-en- | 1.17 (t, 3H), 2.16 (s, 3H), 295 (s, |208 | Meth
1 | 1-oyl)-1-ethyl-2- 6H), 427 (g, 2H), 5.57 (d, 1H), 35
methylimidazole 7.50 (d, 1H), 7.53 (s, LH)
17 | 5-(3-Dimethylaminoprop-2-ea- | 2.29 (s, 3H), 2.95 (brs, 6H), 3.15 (s, | 238 | Meth
1 ] 1-oyl)-1-(2-methoxyethyl)-2- 3H), 3.52 (t, 2H), 4.41 (t, 2H), 5.58 36
methylimidazole (d, 1H), 7.51 (d, 1H), 7.58 (s, 1H)
18 | 1-(1-Butene-4-y1)-5-(3- (CDCly) 241 (s, 3H), 249 (q, 2H), |234 | Meth
¥ | dimethylaminoprop-2-en-1-oyl)- | 2.99 (brs, 6H), 4.39 (1, 25), 5.02 (s, 37
2-methylimidazole 1H), 5.07 (4, 1H), 5.52 (4, 1H),
5.79 (m, 1H), 7.49 (s, 1H), 7.66 (d,
1H)
197 | 5(3-Dimethylaminoprop-2-en- | 1.43 (d, 6H), 2.40 (s, 3H), 2.95 222 | Meth
| 1-oy1)-1-(isopropyl)-2- (brs, GH), 3.31 (s, 3H), 5.22 (sept, 101
methylimidazole 1H), 5.54 (d, 1H), 7.48 (s, 1H),
7.52 (d, 1H)
20 | 5-(3-Dimethylaminoprop-2-en- | 1.20 (t, 3H), 2.62 (g, 2H),2.95(s, |208 | Meth
1 | 1-oyl)-1-methyl-2- 6H), 3.78 (s, 3H), 5.56 (d, 1H), 96
ethylimidazole 7.51 (m, 2H)
21 | 5-(3-Dimethylaminoprop-2-co- | 2.34 (5, 3H), 2.85 (s, 3H), 3.10 (s, | 262 | Meth
1| 1-0y)-1<2,2,2-trifluoroethyl)-2- | 3H), 5.46 (g, 2H), 5.57 (d, 1H), 109
methylir -azole 7.56 (d, 1H), 7.62 (s, 1H)
22 | 5<(3-Dimethylaminoprop-2-en- | 1.20 (d, 6H), 3.05 (m, 1H),3.80 (s, | 222 | Meth
3 | 1-oyl)-1-methyl-2- 3H), 5.53 (d, 1H), 7.50 (m, 2H) 98
isopropylimidazole
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23 | 5-(3-Dimethylaminoprop-2-en- | 2.95 (s, 3H), 3.15 (5, 3H), 4.11 (s, | 248 | Meth
€ | 1-oy1)-1-methyl-2- 3H), 5.49 (d, 1H), 7.53 (s, 1H), 92

trifluoromethylimidazole 7.73 (d, 1H)
24 | 5(3-dimethylaminoprop-2-en-1- | 2.21 (s, 3H), 2.22 (s, 3H), 2,90 (s, |207 | Meth
‘| oyD)1,2,4-trimethytimidazole | 3H), 3.05 (s, 3H), 3.58 (s, 3H), 5.28 107

| (d, 1H), 7.51 (4, 1H)

25 | 54(3-Dimethylaminoprop-2-en- | 2.87 (s, 3H), 3.05 (s, 3H), 3.20 (s, | 224 | Meth
* | 1-oyl)-1-methyl-2- 3H), 3.83 (s, 3H), 4.45 (s, 2H), 5.58 93

methoxymethyllimidazole (d, 1), 7.55 (d, 1H), 7.59 (s, 1H)

' Only DMF.DMA used as solvent.

3 Reaction was worked up by evaporation. The resulting gum suspended in ether (60ml), the
insolubles were removed by filtration and the filtrate was evaporated to give the product as a
solid.

3 Reaction heated 96 hours. Reaction evaporated and residue purified by flash chromatography
on silica gel eluting with DCM/ MeOH (100:0 increasing in polarity to 95:5).

4 Reaction was heated under reflux in neat DMF.DMA for 72hrs. Reaction mixture was
evaporated and the residue triturated with ether and the solid product collected filtration.

* Purified by flash chromatography on silica gel eluting with DCM/ 2% methanolic smmonia
(100:0 increasing in polarity to 95:5).

§ Purified by flash chromatography on silica gel eluting with EtOAc/MeOH (100:0 increasing
in polarity to 70:30). '

7 Purified by flash chromatography on silica gel cluting with DCM/McOH (98:2 increasing in
polarity to 92.5:7.5)

Method 26
2-Ami 1.2-dimethylimidazo]-5-
5-(3-Dimethylaminoprop-2-en-1-oy)-1,2-dimethylimidazole (Method 15; 2.8g,
14.5mmol) snd guanidine hydrochloride (3.5g, 36.3mmol) were suspended in 1-butznol
(30ml). Sodium methoxide (3.1g, 58mmol) was added in one portion and the mixture heated
under refhux, under an atmosphere of nitrogen, for 18 hours. The reaction mixiure was
allowed to cool to ambient temperature and was pre-absorbed on to silica gel and purified by
column chromatography on silica gel eluting with DCM/ 2% methanolic ammonia (100:0
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increasing in polarity to 95:5) to give the title compound (2.3g, 84%). NMR 2.16 (s, 3H), 3.93
(s, 3H), 6.52 (s, 2H), 6.80 (d, 1H), 7.47 (s, 1H), 8.17 (4, 1H); m/z 190.

e

Methods 27-32
The following compounda were synthesised in an anajogonus method to Method 26.
Ex | Compound NMR m/z | SM
27 | 2-Amino-4<(1-ethyi-2- 1.24 (t, 3H), 2.40 (s, 3H), 440 (q, | 204 | Meth
methylimidazol-5-yl)pyrimidine | 2H), 4.88 (s, 2H), 6.78 (d, 1H), 16
7.41 (s, 1H), 8.14 (d, 1H)
28 | 2-Amino-4-[1-(2-methoxyethyi)- | 2:35 (s, 3H), 3.14 (s, 3H), 3.58 (t, [ 234 |Meth
1 | 2-methylimidazol-5- 2H), 4.64 (t, 2H), 6.49 (brs, 2H), 17
yllpyrimidine 6.83 (d, 1H), 7.51 (s, 1H), 8.11 (d,
1H) '
29 | 2-Amino4-[11-butndy1) 2~ | 2.50 (s, SH), 4.54 (. 2H),494(d, |230
2 | methylimidazol-5-yl]pyrimidine | 1H), 4.99 (d, 1H), 5.80 (m, 1H), 18
6.49 (brs, 2H), 6.84 (d, 1H), 7.51
(s, 1H), 8.13 (4, 1H)
30 | 2-Amino-4-(1-methyl-2- 1.38 (t, 3H), 2.76 (d, 2H), 3.94 (8, |204 | Meth
3 | ethylimidazol-5-yl)pyrimidine | 3H), 5.00 (s, 2H), 6.83 (d, 1H), 20
7.51 (s, 1H), 8.12 (d, 1H)
31 | 2-Amino-4-(1-methyl-2- 1.40 (d, 6H), 3.13 (m, 1H), 3.98 (s, [ 218 | Meth
3 | isopropylimidazol-5-yl) 3H), 5.00 (s, 2H), 6.83 (d, 1H), 22
pyrimidine 7.50 (s, 1H), 8.22 (d, 1H)
32 | 2-Amino-4-(1-methyl-2- 4.16 (s, 3H), 5.13 (s, 2H), 6.87 (d, |244 | Meth
4 | trifluoromethylimidazol-5-yl) 1H), 7.53 (s, 1H), 8.35 (d, 1H) 23

Reaction refluxed for 2hrs 40mins. Reaction mixture was evaporated, water added and the
mixture was extracted with EtOAc. The extract was washed with brine, dried and evaporated.
2 Reaction ovaporated under vacoum. Added water and extracted into EtOAc. Extract washed
with brine, dried snd evaporated.

3 Purified by column chromatography on silica gel eluting with BtOAc/MeOH (100:0

increasing in polarity to 50:50).
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* Purified by column chromatography on silica gel eluting with EtOAc/MeOH (100:0
increasing in polarity to 70:30).

Method 33
1{Tri 1)-2-meth imidazole

Triphenytmethyl chioride (24.5g, 88mmol) in DMF (100ml) was added dropwise over
1 br to a solution of 2-methyi-4-(2-hydroxyethyl)imidazole (10g, 80mmol) and triethylamine
in DMF (100mI). The reaction mixture wes stirred at ambient temperature for 18 hours and
then the volatiles were removed by evaporation. The resultant solid was triturated with water
(3 x 500mI) and ether (200ml), collected by filtration and dried under vacumm at 60°C to give
the title compound (23.7g, 80%) as a pale yellow solid. NMR 1.43 (d, 3H), 1.62 (s, 3H), 2.53
(s, 1H), 4.80 (g, 1H), 6.59 (8, 1H), 7.13 (m, 6H), 7.37 (m, 9H); m/z 369.

Method 34
1(Tri . 4-acetylimidazole
1-(Triphenytmethyl)-2-methyi-4-(2-hydroxyethyl)imidazole (Method 33; 23.7g,
64mmol) was suspended in chlorofiorm (180ml) under nitrogen. Activated
mangenese(IV)oxide (27.8g, 320mol) was added in one portion and the mixture heated at
refiux for 3 hours. The reaction mixture was allowed to cool then filtered through a pad of
diatomaceous earth and the pad washed thoroughly with chloroform. The filtrate was
evaporated to give the title compound (23.4g, 100%) as a pale yellow powder. NMR 1.71 (s,
3H), 2.53 (s, 3H), 7.13 (m, 6H), 7.37 (m, 9H), 7.52 (s, 1H); m/z 367.

Method 35

-Ethyl-2-m -5 imidazole

Ethyl trifiate (11ml, 83.2nmmol) was added dropwise over 15 minutes to a solution of

1<{triphenytmethyf)-2-methyl-4-acetylimidazole (Method 34; 23.4g, 64mmol) in DCM
(300m1) and the mixture stirred for 5 hours at ambient temperature. The solution was diluted
with DCM (100ml) and extracted with 1M aqueous citric acid solution (5 x 75ml). The
aqueons extracts were combined, basified with solid sodium hydrogen carbonate and the
extracted with DCM (5 x 75ml). The organic extracts were combined, dried and evaporated to
give the title compound (8.59g, 88%) as a pale yellow oil. NMR 1.32 (t, 3H), 2.41 (s, 6H),
4.29 (q, 2H), 7.68 (s, 1H); m/z 153.

i
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Method 36
12~ 2= - imi le

A solution of 2-methoxyethyl triflate (prepared on a 6mmole scale from 2-
methoxyethanol and triflucromethanesulphonic anhydride by the method published in
Synthegis 1982 85) in DCM (20ml) was added dropwise to a solation of 1-(triphenyimethyf)-
2-methyl-4-acetylimidazole (Method 34; 1.5g, 4mmol) in DCM (5ml) and the mixture was
stirred for 40 hours at ambient temperature. The volatiles were removed by eveporation to
give a solid (2.4 g) which was purified by flash chromatography on silica gel eluting with
DCM / MeOH (100:0 increasing in polarity to 95:5) to yield the title compound (660mg, 88%)
as a solid. NMR (CDCl) 1.31 (s, 3H), 1.49 (s, 3H), 2.02 (s, 3H), 2.43 (m, 2H), 3.31 (m, 2H),
6.87 (s, 1H); m/z 183.

Method 37
1-Bu -5
The title compound was gynthesised in en analogous method to Method 36, using the
triflate derived from cyclopropanemethanol. The title compound was obtained as an oil afier
flash chromatography on silica gel eluting with DCM/ MeOH (100:0 increaging in polarity to
96:4). NMR (CDCla) 2.43 (m, 8H), 4.32 (t, 2H), 5.02 (m, 1H), 5.08 (8, 1H), 5.74 (m, 1H),
7.69 (s, 1H); m/z 179.

hydroxyethyl)carbamoyloxymethyllphenyl (6.45g, 33mmol) and diisopropylethylamine (12mi,
70mmol) in DCM (50mI) and the reaction was stirred at ambient temperature for 4 hours. The
volsatiles were removed by evaporation and the residue dissolved in EtOAc (100mI), washed
1M aqueous citric acid solution (2 x 50ml), saturated squeous sodium hydrogen carbonate

solution (50ml), and then brine (50mI), dried and evaporated to give the title compound

(7.64g, 97%) as a colourless oil. NMR 3.34 (s, 3H), 3.42 (g, 2H), 3.61 (t, 2H), 4.60 (s, 3H),
5.14 (m, 3H), 7.34 (m, SH); m/z 262 (M+Na)".
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A suspension of {N- [Hmeﬂwxymethm)ethyl)]carbmoyloxmthyl}phmyl
{(Method 38, 2.4g, 10mmol) and 10% palladium on carbon (300mg) in THF (20mi) was stirred
under an atmosphere of hydrogen at ambient temperature for 18 hours. The catalyst was
removed by filtration and the filtrate was placed under nitrogen. Triethylamine (1ml,
7.5mmol) and 4-iodophenylsulphomyl chloride (1.82g, 6mmol) were added and the mixture
was stirred at ambient temperature for 2 hours, The reaction mixture was poured into a
mixture of EtOAc (30ml) and 1M aqueous citric acid solution (30ml). The phases were
separated and the aqueous phase washed with EtOAc (30ml). The organic extracts were
combined, washed 1M agueous citric acid solution (2 x 30ml), brine (30ml), dried and the
volatiles removed by evaporation to yield the title compound (2.18g, 98%) as a waxy solid.
NMR 3.15 (q, 2H), 3.31 (s, 3H), 3.59 (t, 2H), 4.53 (s, 2H), 4.96 (t, 1H), 7.58 (d, 2H), 7.90 (d,
2H); m/z 370 (M-H)-.

od 40
- iodo id
A solution of 4-iodophenylsulphonyl chloride (3.64g, 12mmol) in DCM (30mI) was
added dropwise to a solution of 2-methoxyethylamine (1.3ml, 15mmol) and triethylamine
(2ml, 15mmol) in DCM (60mi) cooled by an ice bath to 0°C The mixture was then allowed to
warm to ambient temperature and stirred for 1 hour. The solvent was removed by evaporation
and the resulting oil dissolved EtOAc (100ml) and washed with 1N aqueous citric acid
solution (2 x 100m1),-brine (100ml) and dried. The volatiles were removed by evaporation to
give the title compound (4.1g, 100%) as a clear oil. NMR 3.12 (2H, q), 3.28 (3H, s), 3.44 (2H,
t), 4.90 (1H, t), 7.57 (2H, d), 7.81 (2H, d); m/z: 342.

Methods 41-53
The following compounds were synthesised in an analogous method to Method 40.
Ex | Compound . NMR n/z

41 | N«{Cyclopropylmethyl)4- | 0.01 (m, 2H), 0.32 (m, 2H), 0.76 (m, 1H), 336
iodoben_zmesnlphonmide 2.60 (t, 21), 7.47 (d, 2H), 7.72 {t, 3H), 7.91

(d, 2H)
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42 | N-(2,2-Dimethyl-1,3- 1.20 (s, 3H), 1.25 (8, 3H), 2.91 (m, 1H),3.12 | 396
dioxolan-4-ylmethyl)-4- (m, 1H), 3.60 (m, 1H), 3.92 (m, 1H), 4.13 (m,
iodobenzenesulphonamde | 1H), 4.71 (t, LH), 7.52 (d, 2H), 7.80 (d, 2H)

43 | N{2-Benzyloxyethyl)}4- | 3.12 (q, 2H), 3.42 (m, 2H), 4.35 (s, 2H), 4.80 | 418

1 | iodobenzenesulphonamide | (m, 1H), 7.25 (m, 5H), 7.48 (d, 2H), 7.79 (d,

2H)

44 | N<2,2-Dimethoxyethyl)4- | 3.00 (t, 2H), 3.28 (s, GH), 4.24 (t, 1H), 4.64 (t, [ 370
iodobenzenesulphonamide | 1H), 7.51 (d, 2H), 7.80 (d, 2H)

45 | N<(Tetrahydrofur-2- 1.50 (m, 1H), 1.80 (m, 3H), 2.81 (m, 1H), 368
yimethyl)-4- 3.10 (m, 1H), 3.65 (m, 2H), 3.84 (m, 1H),
iodobenzenesulphonamide | 4.89 (t, 1H), 7.49 (d, 2H), 7.80 (d, 2H)

46 | N-(3-Methoxypropyl)-4- 1.68 (m, 2H), 3.02 (q, 2H), 3.21 (s, 3H), 3.38 [ 356
iodobenzenesulphonamide | (t, 2H), 5.10 (s, 1H), 7.51 (d, 2H), 7.80 (d,

2H)

47 | N{Cyclopropyl)-4- 0.60 (4H, d), 2.27 (1H, m), 4.85 (1H, »), 7.60 [ 322
iodobenzenesuiphonamide | (2H, d), 7.90 (2H, d) M-H)

48 | N-(4-Methylthiazol-2- 222 (s, 3H), 4.26 (d, 2H), 7.11 (s, 1H), 7.53 | 395
yimethyl)-4- (d, 2H), 7.94 (d, 2H), 8.60 (t, 1H)
iodobenzencsulphonamide

49 | N-(3-Methylisoxazol-5- 2.11 (s, 3H), 4.16 (d, 2H), 6.02 (s, 1H), 748 [ 377
yimethyi)-4- (d, 2H), 7.93 (d, 2H), 8.43 (t, 1H) M-H)
iodobenzenesulphonamide

50 [ N<(1,4-Dioxan-2-yhmethyl)- | 2.82 (m, 1H), 3.02 (m, 1H), 3.60 (m, 7H), 382
4-iodobenzene 4.83 (t, 1H), 7.51 (d, 2H), 7.83 (d, 2H) (M-H)
sulphonamide

51 | N-Propyl-4- 0.9 (t, 3H), 1.5 (q, 2H), 2.93 (q, 2H), 445 (t, | 324

2 |iodobenzenesulphonamide | 1H), 7.57 (4, 2H), 7.87 (d, 2H) M-B)

52 | N-(+-Butyl)4- 1.07 (s, 9H), 7.55 (m, 3H), 7.93 (d, 2H) 338

2 | iodobenzenesulphonamide M-H)

53 | N-Allyl-4- 3.20 (¢, 2H), 5.00 (d, 1H), 5.10(d, 1H),5.66 | 322
iodobenzenesulphonamide | (m, 1H), 7.52 (d, 2H), 7.85 (t, 1H) 7.96 (d,

2H)
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1 Starting material prepared according to JACS 1966; vol 88, 2302.
2 Triethylamine was replaced by excess of the reacting emine.

Method 54

-t-Bu ~4-iodo

A solution of di-#-butyl dicarbonate (10g, 46mmol) in DCM (80mI) was added

dropwise over 15min to a stirred solution of 4-iodobenzenesulphonamide (11.3g, 40mmol), 4-
dimethylaminopyridine (488mg, 4mmol) and triethylamine (6.2ml, 44mmol) in DCM, (50ml).
The reaction was stirred at ambient temperature for 2 hours and the solvent was then removed
by evaporation. The residue was dissolved in BtOAc (240ml), washed 1M aqueous citric acid
solution (2 x 160ml), brine (160ml), dried and the solvent removed by evaporation to yield an
orange solid. The crude product was recrystallized from EtOAc / ischexane, collected by
filtration, washed twice with ischexane and dried to give the title compound (10.25g, 67%) as
off white crystals. NMR 1.40 (s, 9H), 7.71 (d, 2H), 7.90 (d, 2H); m/z 382 (M-H)".

Method 55
1,2-Di imj =5- 4-{N-(¢- nyl)-N-[2(2-
X 1} anili i :dinn
2-(2-Methoxyethoxy)ethanol (50ul, 0.4mmol) followed by diisopropyl
azodicarboxylate (0.1ml, 0.4mmol) was added to a stirred solution of 4-(1,2-
dimethylimidazo}-5-yi)-2- {4-[N-(¢-butoxycarbonylf)sulphamoyl]anilino} pyrimidine (Example
36; 90mg, 0.2mmol) and triphenylphosphine (105mg, 0.4mmol) in anhydrous THF (4ml)
under nitrogen at 0°C. The reaction was allowed to warm to embient temperature and stirred
for 1 hour. The mixture was poured directly on to an Isolute SCX-2 column, eluted first with
MeOH (8 x 15ml) and then the product was eluted with 2% methanolic ammonia (6 x 15ml).
‘The solvent was evaporated and the residue dissolved in EtOAc¢ (25ml), washed with
saturated aqueous sodium hydrogen carbonate solution (2 x 25ml), dried and the solvent
evaporated to give the title compound (77mg, 71%) as a yellow oil. NMR. 1.38 (s, 9H), 2.49
(s, 3H), 3.38 (s, 3H), 3.56 (m, 2H), 3.68 (m, 2H), 3.76 (t, 2H), 3.96 (8, 3H), 4.06 (t, 2H), 7.03
(d, 1H), 7.49 (8, 1H), 7.58 (s, 1H), 7.78 (d, 2H), 7.93 (d, 2H), 8.40 (d, 1H); m/z 547.
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Methods 56-5
The following compounds were synthesised in an analogous method to Method 55,

Ex | Compound NMR m/z | SM

56 | 4-(1,2-Dimethylimidazol-5-yl)- | 1.38 (s, 9H), 2.48 (s, 3H), 3.37 (s, 3H), | 591 | Ex
2-[4-(N-(¢-butoxycarbomyl)-N- | 3.56 (m, 2H), 3.65 (m, 8H), 3.79 (¢, 36
{2-[2-(2-methoxyethoxy) 2H), 3.96 (s, 3H), 4.04 (t, 2H), 7.01 (d,
cthoxy]ethyl} sulphamoyl) 1H), 7.41 (s, 1H), 7.56 (s, 1H), 7.79

anilino}pyrimidine (d, 2H), 7.92 (d, 2H), 8.40 (d, 1H) :
57 | 4{1,2-Dimethylimidazol-5-yI)- | 1.38 (s, 9H), 2.48 (s, 3H), 3.37 (s, 3H), | 635 | Ex
2-{4-{N-(¢-butoxycarbonyl)-N- | 3.56 (m, 2H), 3.65 (m, 12H), 3.79 (¢, 36
(2-{2-[2-(2-methoxyethoxy) | 2H), 3.96 (s, 3H), 4.04 (1, 2H), 7.01 (d,
ethoxyJethoxy} ethyl) 1H), 7.41 (s, 1H), 7.56 (s, 1H), 7.79

sulphamoy]anilino} pyrimidine | (d, 2H), 7.92 (d, 2H), 8.40 (d, 1H)

:

od 58
4Jodobenzenesulphony fluoride

18-Crown-6 (0.5g) and potassivm fluoride (11.6g, 200mmol) were added to a solution
of iodobenzemesulphonyl chloride (30.3g, 100mmol) in acetonitrile (100mI) and the
suspension was stirred for 18 hours at ambient temperature, The insolubles were removed by
filtration and the solvent removed from the filtrate by evaporation. The residue was dissolved
in BtOAc (300ml), washed with water (2 x 150ml), brine (100ml), dried and the solvent
evaporated to give the title compound (27.54g, 96%) as a white solid. NMR 7.70 (d, 2H), 8.01
(d, 2I); m/z 286.

-Dimethylimidazo]-5-y -{fluorosulphonyllanilino lpyrimiding

Cacsium carbonate (2.3g, 7.2mmol) was added to a degrased solution of 2-amino-4-
(1,2-dimethylimidazol-5-yl)pyrimidine (Method 26; 756mg, 4mmol), 4-iodosalphomyl
fluoride (Method 58; 1.50g, 5.2 mmol), tris(dibenzylideneacetone)dipalladiom (0) (92mg,
0.18mmol) and 2,2"-bis(diphenylphosphino)-1,1*-binsphthyl (124mg, 0.18mmol) in dioxane
(36mI) under nitrogen. The mixture was heated at 30°C for 18 hours and then allowed to cool
to ambient temperature. The mixture was poured into water (50mI) and extracted with DCM
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gel eluting with iso-hexane/EtOAc (100:0 increasing in polarity to 10:1) to give the title

componnd (730mg, 69%) as a clear oil. NMR 2.78 (s, 3H), 3.16 (¢, 2H), 3.22 (s, 3H), 3.45 (t,
3H), 7.42 (d, 2H), 7.80 (d, 2H); miz 356.

Methods 63-64
The following compounds were synthesised in an analogous method to Method 62.
Ex | Compound NMR m/z | SM
63 | N~(3-Morpholinopropyl)-N- 1.77 (m, 2H), 2.41 (m, 6H), 2.75 (3, | 425 | Meth
methyl-4-iodobenzene 3H), 3.11 (t, 2H), 3.69 (m, 4H), 66
sulphonamide 7.48 (d, 2H), 7.87 (d, 2H) )
64 | N<(+-ButyD)-N-methyl-4- (CDChL): 1.35 (3,9H),2.96 (s, 3H), |n/a | Meth ;
iodobenzenesulphonamide 7.53 (d, 2H), 7.83 (d, 2H) 52
ethod 65
4-Mesylbromobenzene

To a solution of 4-bromothioanisole (22.3g, 11mmol) in DCM (250ml) was added m-
chloroperoxybenzoic acid (40g, 23mmol) in 10g portions. The precipitate was removed by
filtration and washed with DCM. The filtrate was evaporated in vacuo and the resultant solid

recrystallized from EtOH (c.a. 180ml) to yield the title compound as colourless crystals 11.7g
(45%). Mp 103-106"C.

Method 66
N-(3-Morpholinopropyl}-4-iodobenzenesulphonamide

4-Iodophenyisulphonyl chloride (3.03g, 10mmol) in DCM (30ml) was added dropwise
over 15 mimtes to a solution of 4-(3-aminopropyljmorpholine (1.75mL, 12mmol) and
triethylamine (1.7ml, 12mmol) in DCM (50ml) cooled in an ice bath. The mixture was
allowed to warm to ambient temperature and stirred for 15 minutes. Water (50mI) was added
and the phases separated. The organic layer was washed with water (50ml) and brine (50mI),
dried (Chemelut columm 1010) and evaporated to give the title compound (4.10g, 100%) as a
beige solid. NMR 1.70 (m, 2H), 2.43 (m, 6H), 3.14 (t, 2H), 3.71 (m, 4H), 7.08 (s, 1H), 7.58
(d, 2H), 7.85 (d, 2H); m/z 411.
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(2 x 50mI). Ths organic extracts were combined, washed with brine (S0ml), dried and the
solvent ovaporated. The residue was pre-absorbed on to silica gel and purified by column
chromatography on silica gel ehuting with DCM / 2% methanolic ammonia (100:0 increaging
in polarity to 97:3) to give the title compound (984mg, 71%) as a pale yellow solid. NMR
2.38 (s, 3H), 3.96 (8, 3H), 7.28 (4, 1H), 7.65 (s, 1H), 8.00 (d, 2H), 8.13 (s, 2H), 8.47 (d, 1H),
10.32 (s, 1H); m/z 348.

M ethoxvethy])-2-methylimidazol-5-yi]-2-N-(4-fluorosulphaonylanjlino)pyrimidine

The title compound was synthesised from Method 28 in an analogous method to
Method 59 except that the reaction was evaporated before aqueous work-up and extraction
was with BtOAc. The crude product purified by column chromatography on silica gel eluting
with DCM / MeOH (98:2 increasing in polarity to 96:4). NMR: (CDCl;) 2.52 (s, 3H), 3.27 (s,
3H), 3.61 (t, 2H), 4.68 (t, 2H), 7.11 (4, 1H), 7.52 (s, 1H), 7.61 (s, 1H), 7.89 (d, 2H), 7.96 (d,
2H), 8.41 (4, 1H); m/z 392,

Method 61
2-Ami

The title compounds was synthesised from Method 26 in an analogous method to
Example 145 except that the reaction was heated at 60°C for 1.5hrs, dituted with water and
basified 2M aqueons sodium hydroxide solution. The resultant solid was collected by
filtration and dried in vac oven at 60°C. NMR: 2.38 (s, 3H), 3.72 (s, 3H), 6.84 (5, 2H), 7.55 (a,
1H), 8.38 (s, 1H); m/z 269.

I 4-iodobenzenegulphonamide
Sodium hydride (144mg, 3.6mmol) was added in portions to a solution of N~(2-
methoxyethyl)-4-iodobenzenesulphonamide (Method 40, 1g, 3mmol) in THF (10ml) and the
mixture stirred at ambient temperature for 15 minntes. Iodomethane (230ul, 3.6mmol) was
added and the reaction atirred for 18 hours. Water (30ml) was added cautiously and the
mixtore extracted with ether (40ml). The combined organics were washed with brine (50ml),

dried and the volatiles evaporated. The residue was purified by flash chromatography on =ilica
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Method 67 5
1-[3(N.N-Dim i jo]-4- benzene

3-(Dimethylamino)propyl chloride hydrochloride (3.48g, 22mmol) was added in
portions to a suspension of 4-bromothiophenol (3.78g, 20mmol) and potassium carbonate
(5.52g, 40mmol) in DMF (40ml) and the reaction mixture heated to 60°C for 15 minutes. The
mixture was allowed to cool to ambient temperature and poured into water (100ml) and
extracted with EtOAc (2 x 100ml). The extracts were combined, washed with brine (3 x
100mul), dried (Chemelut column 1010) and evaparated to give the title compound (5.25g,
96%) as a pale yellow oil. NMR 1.76 (m, 2H), 2.20 (s, 6H), 2.35 (t, 2H), 2.93 (t, 2H), 7.18 (4,
2H), 7.38 (d, 2H); m/z 276.

Method 63
3.3-Tyifl Jthio

3-Bromo-1,1,1-trifluoropropane (640puL, 6mmol) was added to a mixture of 4-
bramothiophenol (945mg, Smmol) and potassium carbonate (760mg, 5.5mmol) in DMF (5mi)
and the reaction mixture heated at 40°C for 1 hour. The mixture was allowed to coo} to
ambient temperature and poured into water (50ml) end extracted with EtOAc (2 x 30ml). The
extracts were combined, washed with brine (3 x 30ml), dried (Chemelut cohzmm 1010) and
evaporated to give the title compound (1.36g, 95%) as a pale yellow oil. NMR 2.56 (m, 2FD),
3.13 (t, 2H), 7.31 (d, 2H), 7.51 (d, 2H); m/z 285 (M™).

Methiod 69
1(1-Butyithio)-4-bromobenzene

The title compounds was synthesised in an analogous method to Method 68. NMR.
0.85 (t, 3H), 1.38 (m, 2H), 1.51 (m, 2H), 2.96 (1, 2H), 7.23 (d, 2H), 7.46 (d, 2H); m/z 244

N N-Dimethylamino)propyisulphonvi]-4-bromobenzen

Oxone (14g, 23mmol) was added to a solution of 1-[3-(N, N-dimethylamino)
propylthio}-4-bromobenzene (Method 67; 5.24g, 19.1mmol) in MeOH (150ml) and water
(30ml) and the mixture was stirred at ambient temperature for 90 minutes. The reaction
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mixture was poured anto an Isolute SCX-2 colurm, washed MeOH (6 x 40ml) and the
product eluted with 2% methanolic ammoniz (10 x 40ml). The solvent was evaporated and
residue purified by flash chromatography on silica gel ehuting with DCM/ 2% methanolic
ammonia (100:0 increasing in polarity to 94:6) to yield the title compound (4.68g, 80%) as a
pale yellow oil. NMR 1.62 (m, 2H), 2.03 (s, 6H), 2.19 (t, 2H), 3.32 (m, 2H), 7.81 (m, 4H);
m/z 306.

Method 71

-T1i enzens

Oxone (3.7g, Gmmol) was added to a solution of 1-(3,3,3-triflucropropylithio)-4-
bromobenzens (Method 68 1.36, 4.75Smmol) in MeOH (25ml) snd water (Sml) and the
mixture was stirred &t ambient temperature for 18 hours. The MeOH evaporated and water
(20mI) added and the mixturé extracted with DCM. The extracts were dried (Chemelut
column CE1005) and solvent removed by evaporation to give the title compound (1.43g, L
95%) as a white solid. NMR 2.62 (m, 2H), 3.67 (m, 2H), 7.86 (s, 4H); m/z 316 (\M™).

od 72
1-(1-Butylsulphonyl) 4-bromobenzene
The title compound was synthesised from Method 69 in an analogons method to
Method 71. NMR: 0.80 (¢, 3H), 1.31 (m, 2H), 1.47 (m, 2H), 3.29 (t, 2H), 7.78 (d, 2H), 7.86 (d,
2H); m/z 276 (M™). .

Method 73

Methanesulphonyl chloride (1.75ml, 22mmol) was added to a solution of 3-methoxy-
1-propanol (1.81g, 20mmol) and triethylamine (3.35ml, 24mmol) in DCM (40ml) cooled in
an ice bath and the mixture stirred at ambient temperature for 18 hours. DCM (25ml) and
water (50mI) were added and the phases separated and the aqueous layer was extracted with
DCM (25ml). The extracts were combined, washed with water (50mI) and brine (50ml), dried
(Chemelut column CE1010) and evaporated to give the title compound 3.25g (97%) as a pale
yellow oil. NMR 2.00 (m, 2H), 3.01 (s, 3H), 3.35 (8, 3H), 3.49 (t, 2H), 4.38 (t, 2H).
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Method 74
13-Methoxypropyisuiphonyly4-bromohenzene

Potassium carbonate (2.8g, 20mmol) was added to a solution of 3-methoxypropan-1-yl
methansulphonate (Method 73; 3.25g, 19.3mmol) and 4-bromothiophenol (3.48g, 18.4mmol)
in DMF (30ml) and the mixture heated at 40°C for 4 hours. The mixture was allowed to cool
to ambient temperature, poured into water (100ml) and extracted with EtOAc (2 x 50ml). The
extrects were combined, washed with saturated aqueous sodium hydrogen carbonate solution
(50ml) and brine (2 x 50ml), dried (Chemelut column CE1010) and the volatiles removed by
evaporation. The residue was dissolved in MeOH (150ml) and water (30ml) and oxone
(13.4g, 21.6mmol) was added in portions. The mixture was stirred at ambient temperature for
18 hours. The MeOH was evaporated, water (50ml) added and the solution extracted with
DCM (3 x 50ml). The extracts were combined, washed with brine (50ml), dried (Chemelut
column CE1010), and evaporated. The residue was purified by flash chromatography on silica
gel cluting with iso-hexane : BtOAc (100:0 increasing in polarity to 90:10) to give the title
compound (3.32g, 62%) as a colourless oil. NMR 1.95 (m, 2H), 3.19 (m, 2H), 3.26 (s, 3H),
3.41 (t, 2H), 7.70 (d, 2H), 7.78 (d, 2H).

Method 75
3-Hydroxvisoxazole

Hydroxylemine hydrochloride (35g, 0.5mol) was added to a solution of sodium
hydroxide (58g, 1.45mol) in water (580ml). MeOH (600ml) followed by ethyl propiolate
(38ml, 0.37mol) in portions was then added and the resulting solution stirred at ambient
temperature for 6 days. The mixture was acidified to pH2 with concentrated hydrochloric acid
and then saturated with sodium chloride. The solution was extracted with DCM (8 x 500ml),
the extracts combined, dried and the solvent evaporated. The solid residue was washed with
hot iso-hexane (3 x 300ml) and the final suspension was allowed to cool and the resulting
solid was collected by filtration, dried under vacuum to give the titie compound (11.16g, 35%)
as a white solid crystallised. NMR 6.04 (s, 1H), 8.43 (s, LH), 11.16 (s, 1H). m/z 85 (M").

Method 76
3-Oxo-2.3-dihydroisothigzole

Glycinamide HC] (1mol) was suspended in DMF (500mI) and SO,Cl; (300ral) was
added dropwise over 1.5 hours with cooling keeping the reaction temperature between 5-10°C.

59
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The reaction was stirred at 10-15°C for 6 hours when water (500ml) was added cautiously.
The solid was removed by filtration and the filtrate extracted with ether (2I). The Ethereal
solution was washed brine (200ml) and evaporated in vacuo to yield a pale yellow solid
(132g)- A. The aqueous layer was extracted with DCM (2 x 600mI). The DCM portions were
combined and washed with ether and water. The organic layer was washed brine and
evaporated in vacuo to yield a cream solid (18g)— B. A & B were combined, dissolved in
ether, dried and charcoal was added. The solntion was filtered and the filtrate evaporated in
vacuo to yield a pale yellow solid (104.3g). This solid was triturated with ischexane to yield
the title compound (91.3g, 90%). Mpt: 102-5°C.

Method 77
Ethynylcarbamoy]

To liquid ammonis (300ml) was added methyl propiolate (52.4g, 0.62mol) over 2
hours keeping the temperature at —70°C. The ammonia was left to evaporate and the reaction
mixmmevapmnmdiumomiri;ldﬂmﬁﬂocompomd(ﬂg)whinhmmedwdthoutmy
further purification. Mpt: 54-55°C.

Method 78

To a stirred solution of ethynylcarbamoyl (Method 77; 43g, 0.62mol) in water (310ml)
cooled in ice bath was added ammonium thiosulphate (92.35g, 0.62mol) in ane portion. The
reaction was allowed to warm to room temperature gver 5 hours. To the reaction mixture was,
added a solution of iodine (79.2g, 0.31mol) in MeOH (11) rapidly over 10 mimutes to yield a
dark solution. Ammonium thiosuphate was added until 2 yallow solution was obtained. The
solvent was evaparated to approximately 400m]l and extracted ether (3 x 300ml). The ethereal
solution was washed brine (100ml), passed through phase separation paper and evaporated in
vacuo to yield the title compound as a pale orange solid (32.8g. 52%). Mpt: 70-71°C.

Diisopropyl azodicarboxylate (1.1ml, 5.5mmof) was added dropwise to a solution of
2-(z-butaxycarbonylsmino)othanol (850yl, 5.5mmol), 3-hydroxyisoxazole (Method 75;
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425mg, Smmol) and triphenylphosphine (1.44g, 5.5mmol) in THF (20m!) and the mixture was
stirred at ambient temperature for 18 hours. The solvent was evaporated and the residue
purified by flash chromatography on silica gel eluting with iso-hexane : EtOAc (100:0
increasing in polarity to 4:1) to give the title compound (506mg, 44%) as a white solid. NMR
1.43 (s, 9H), 3.56 (m, 2H), 4.32 (m, 2H), 4.90 (s, 1H), 5.98 (s, 1H), 8.16 (s, 1H); m/z 229.

Methods 80-84
Tho following compounds were synthesised in an analogous method to Method 79
using the appropriate amine and hetorocycle as starting materials.

| Ex | Compound NMR m/iz | SM
80 | 3-[2-(Butoxycarbomylamino) | 1.38 (s, 9H), 3.30 (m, 2H), 424 (, | 245 | Moth
ethoxylisothiazole 2H), 6.71 (d, 1H), 6.93 (m, 1H), 76
8.81 (d, 1H)
81 | 3-[2-(+-Butoxycarbonylamino) | 1.38 (s, 9H), 3.31 (m, 2H), 4.16 (t, | 246 | Meth
ethoxy]-1,2,5-thiadiazole 2ZH), 6.96 (m, 1H), 8.35 (s, 1H) 78
82 | 3-[3-(Butoxycarbonylamino) | 1.36 (s, SH), 1.80 (m, 2H), 3.04 (q, | 243 | Mefh
propoxylisoxazole 2H), 4.17 (t, 2H), 6.24 (s, 1H), 6.83 75
(m, 1H), 8.61 (s, 1H)
83 | 3-[3¢-Butoxycarbonylamino) | 1.36 (s, 9H), 1.80 (m, 2H), 3.04 (g, | 259 | Meth
" | propoxylisothiazole 2H), 4.17 (¢, 2H), 6.71 (d, 1H), 6.80 76
(m, 1H), 8.82 (d, 1H)
84 | 3-[3-(t-Butoxycarbonylamino) | 1.36 (s, 9H), 1.80 (m, 2H), 3.04 (q, | 260 | Meth
propoxy]-1,2,5-thiadiszole 2H), 4.17 (¢, 2ZH), 6.80 (m, 1H), 78
8.36 (s, 1H)
Method 85

4M Hydrogen chloride in dioxane (10mI) was added to 2 solution of 3-[2-(-
butoxycarbonylamino)ethoxylisoxazole (Method 79; 500mg, 2.2mmol) in dioxane (10ml) and
the mixture was stirred at ambient temperature for 3 days. The resulting solid was collected by
filtration, washed with ether and dried to give the title compound (298mg, 83%) as a white
solid NMR 3.20 (m, 2H), 4.39 (t, 2H), 6.13 (s, LH), 8.30 (s, 3H), 8.69 (5, 1H); m/z 129,
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Methods 86-90

The following compounds were synthesised in an analogous method to Method 85.

Ex | Compound NMR m/z | SM

86 | 3-(2-Aminoethoxy) 3.19 (m, 2H), 4.46 (1, 2H), 6.76 (d, 1H), | 145 | Meth
isothiazole hydrochloride | 7.28 (s, 1K), 8.40 (s, 3H), 8.87 (d, 1H) 80

87 | 3-(2-Aminoethoxy)-1,2,5- | 3.20 (m, 2H), 4.58 (t, 2H), 8.36 (m, 4H) | 146 | Meth
thiadiazole hyxdrochloride 81

88 | 3-(3-Aminopropoxy) 2.02 (m, 2H), 2.83 (m, 2H), 424 (, 2H), | 143 | Meth
isoxazole hydrochloride 6.29 (s, 1H), 8.20 (s, 3H), 8.61 (s, 1H) 82

89 | 3«(3-Aminopropoxy) 2.02 (m, 2H), 2.83 (m, 2H), 4.36 (t, 2H), | 159 | Meth
isothiazole hydrochloride | 6.78 (d, 1H), 8.10 (s, 3H), 8.81 (d, 1H) 83

90 | 3<(3-Aminopropoxy)-1,2,5- | 2.02 (m, 2H), 2.83 (m, 2H), 4.43 (1, 2H), | 160 | Meth
thiadiazole hydrochloride | 8.10 (s, 3H), 8.39 (s, 1H) 84

5 Methods 91-94

The following compounds were synthesised by the procedure as described in JOC
1987, 2714-2716.

Method Compouand

91

5-Methyl-4<(methylamino)isoxazole hydrochloride

92

3-Acetyl-2<(trifluoromethyl)imidazole

93

5-Acetyl-2-(methoxymethyl)imidazole

94

N~(5-Methyl-4-isoxazolyl)-2,2,2-triflnoroacetamide

Methods 95-109

10

Thefoﬂowingcompomdswureprepueduzingpmcedmmamlommﬂ:;m

described in JOC 1987, 2714-2726.

| Ex

Compound

NMR

m/z

5-Methyl-4-(N-metyl-N-
jonylamino) e

1,09 (t, 38), 2.08 (@
2H), 2.38 (s, 3H), 3.16
(s, 3H), 8.16 (s, 1H)

169

Meth 91
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96 1-Methyl-2-ethyl-5- 1.36 (t, 3H), 2.41 (s, 153 | Meth 95
acetylimidazole 3H), 2.72 (g, 2H), 3.82
(s, 3H), 7.72 (s, 1H) .
97 5-Methyl-4-(N-methyl-N- 1.03 (d, 6H), 2.36 (s, 183 | Meth 91
isobutyrylamino)isoxazole 3H), 2.48 (m, 1H), 3.16
(s, 3H), 8.20 (s, 1H)
98 1-Methyl-2-isopropyi-5- 1.36 (d, 6H), 2.42 (s, 167 | Meth 97
acetylimidazole 3H), 3.10 (m, 1H), 3.84
(s, 3H), 7.75 (s, 1H)
99 4-(Izopropylamino)-5- CDCl, 1.12 (d, 6H), 141 | 4-amino-5-
methylisoxazole 2.30 (s, 3H), 3.21 (1N, methylisoxazole
septuplet), 8.01 (s, 1H)
100 | 5-Methyl-4-(N- CDCl, 1.02 (brs, 6H), | 183 | Meth 99
isopropylacetamido)isoxazole | 1.80 (s, 3H), 2.38 (s,
3H), 4.99 (1H,
septuplet), 8.09 (s, 1H)
101 5-Acetyl-1-isopropyl-2- 1.40 (d, 6H), 2.38 (8, 167 { Meth 100
methylimidazole 3H), 2.42 (s, 3H), 5.08
(brm, 1H), 7.81 (s, 1H)
102 | 3,5-Dimethyl-4-amino- 2.04 (s, 3H), 2.19 (s, 112
isoxazole 3H), 3.78 (s, 2H)
103 | N<2,2,2-Trifluoroethyl)-5- (CDC13) 2.32 (8, 3H), | 181 | Meth 94
methyl-4-aminoisoxazole 2.80 (8, 1H), 3.52 (q,
2H), 8.06 (s, 1H)
104 | 3,5-Dimethyl-4- 2.08 (s, 3H), 2.23 (s, 140 | Meth 102
formamidoisoxazole 3H), 8.10 (s, 1H), 9.50
(s, 1H)
105 | 3,5-Dimethyl-4- 2.08 (8, 3H), 2.30 (s, n/a | Meth 104
methylaminoisoxazole 3H), 2.60 (d, 3H), 3.84
(s, 1H)
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106 | 3,5-Dimethyl-4-(N- 1.75 (s, 3H), 2.16 (s, | 168 [ Meth 105
methylacetamido)isaxazole 3H), 2.30 (s, 3H), 3.00
(s, 38)
107 | 1,2,4-Trimethyl-5-acetyl- 226 (s, 3H),2.38(s, | 152 | Meth 106
imidazole 6H), 3.65 (s, 3H)

108 | N-(2,2,2-Triffuoroethyl}-N-(5- | 1.82 (s, 3H),2.37 (s, | 223 | Meth 103
methyl-4-isoxazolyl) acetamide | 3H), 4.36 (g, 2H), 8.62

(s, 1H)

109 142,2,2-Trifluoroethyl)-2- 2.38 (s, 6H), 531 (q, 207 | Meth 108
methyl-5-acetylimidazole ZH), 7.96 (s, 1H)

A-ATNINOOESNZENSHDRONEMIAN

4-Aminobenzenesulphonylfiuoride (200mg, 1.14mmol) was dissolved in & solution of
methylamine in EtOH (3mL, excess) and heated to 80°C for 45 minutes, then cooled to room
temperature and left to stir overnight. The solvent was svaporated in vacuo and azeotroped
with ether to yield the title compound as 2 solid (160mg, 75%). NMR: 2.12 (s, 3H), 5.85 (s,
2H), 6.59 (d, 2H), 7.37 (d, 2H); m/z 187.

Aming-4-(],2-dimethylimidazol-5-yl)-5-chloropyrimidine
2-Amino-4-(1,2-dimethylimidazol-5-yl)pyrimidine (Method 26; 378mg, 2mmol) and
N-chlorosuccimide (267mg, 2mmol) were dissolved in glacial acetic acid (7ml) under an
atmosphere of nitrogen. The reaction mixture was heated at 65°C for 18 hours when further N-
chlorosuccinimide (89mg, 0.66mmol) was added and the reaction heated at 65°C for an
additional 2 hours. The volatiles were removed by evaporation and the residue dissolved in
water (10ml). The solution was adjusted to pH 11-12 by addition of 40% aqueous sodium
hydroxide solution. The precipitated solid was collected by filtration and washed sparingly
with water, dried under vacumm at 60°C to give the title compound (344mg, 77%) a5 a yellow
solid. NMR 2.35 (s, 3H), 3.75 (s, 3H), 4.83 (s, 2H), 7.53 (s, 1H), 8.27 (s, 1H); m/z 224.
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Example 166

The following illustrate representative pharmaceutical dosage forms containing the
compoind of formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester
thereof (hereafter compound X)), for therapeutic or prophylactic use in humans:-

(a): Tablet I mg/tablet
Compound X 100
Lactose Ph.Eur 182.75
Croscarmellose sodium 12.0
Maize starch paste (5% w/v paste) 225
Magnesium stearate 3.0

(b): Tablet I mg/tablet
Compound X 50
Lactose Ph.Bur 223.75
Croscarmellose sodium 6.0

Maiize starch 15.0
Polyvinytpyrrolidone (5% w/v paste) 2.25
Magnesium stearate 3.0

(c): Tablet I mg/tablet
Compound X 1.0
Lactose Ph.Bur 93.25
Croscarmellose sodivm 40

Maize starch paste (5% w/v paste) 0.75
Magnesium stearate 1.0
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(d): Capsule mg/capsule
Compound X 10
Lactose Ph.Eur 488.5
Magnesium stearate 1.5
(¢): Injection I (50 mg/mi)
Compound X 5.0% wiv
TM Sodium hydroxide solution 15.0% viv
0.1M Hydrochloric acid (to adjust pH to 7.6)
Polycthylens glycol 400 4.5% wiv
Water for injection to 100%
(D: Injection I 10 mg/ml
Compound X 1.0% wiv
Sodium phosphate BP 3.6% wiv
0.1M Sodium hydroxide solution 15.0% viv
Water for injection to 100%
(2): Injection I (1mg/ml,buffered to pH6)
Compound X 0.1% wiv
Sodium phosphats BP 226% wiv
Citric acid 0.38% wiv
Polyethylene glycol 400 3.5% wiv
Water for injection to 100%
Note

The above formulations may be obtained by conventional procedures well known in
the pharmacentical art. The tablets (a)-(c) may be enteric coated by conventional means, for

example to provide a coating of cellulose acetate phthalate.
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Claimy

1. A compound of formula (T):

N, R
&l Y Qm
~N :
q
R‘ \ Rﬁ

v

—N
R

™
wherein:

R! is halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, C;.galkyl,
Cisalkoxy, Ca salkenyl or Cz salkynyl;

p is 0-4; wherein the values of R' may be the same or different;

R? is sulphamoy] or a group R*-R"-;

q is 0-2; wherein the values of R? maybe the same or different; and wherein p +q = 0-
5

R’ is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyi, C,.aalkyl, C;.salkenyl, Czsalkynyl, Cisalkoxy,
C1salkanoyl, N<(C, salkyl)amino, N,N<(C; salky();amino, C; ;alkanoylamina,
N+Cysalkyljcarbamoyl, N.N-(Cy.salkyl)rcarbamoyl, C;3alkylS(O), wherein ais 0 to 2,

N4(C\ salkyD)sulphamoyl ar N,N-(Cy.aalkyl)sulphamoyl; wherein R* may be optionally
substituted on carbon by one or more R®

n is O to 2, wherein the values of R’ may be the same or different;

R* is hydrogen, C;_galkyl, C; salkenyl, C;-¢alkynyl, Cs.gcycloalkyl, phenyl or & carbon-
linked heterocyclic group; wherein R* may be optionally substituted on cerbon by one or more
R and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R";

R’ and R are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci.ealkyl, C;.calkenyl,
Ca.ealkynyl, C; galkoxy, Ci.¢alkanoyl, C; salkanoyloxy, N<(C;.ealkyl)amino,
N.N-(C;.¢alkyl);amino, C,.salkanoylamino, N-(C;.salkyl)carbamoyl,
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N.NAC,.qalkyl)carbamoyl, Cy.salkyiS(O), wherein a is 0 to 2, C;salkoxycarbonyl,
N{Ci-salkyDsulphamoyl, N,N{C;.calkyl);sulphamoy, C;salkylsulphonylamino,
Caecycloalkyl or a 4-7 membered saturated heterocyclic group; wherein R? and R®
independently of each other may be optionally substituted on carbon by one or more R”; and
wherein if said 4-7 membered saturated heterocyclic group contains an -NH- moiety that
nitrogen may be optionally substituted by a group selected from RY;

R" is selected from C,.salkyl, C;.galkenyl, Czsalkynyl, Cs scycloalkyl,
Cs-yoycloalkylCy alkyl, phenyl, 2 heterocyclic group, phenylC, salkyl or
(hetarocyclic group)Ci.salkyl; wherein R* may be optionally substituted on carbon by one or
more RS, and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be _
optionally substituted by a group selected from RY;

R® is -C(O)-, NR™)C(0)-, C(O)NR™)-, -S(O)r-, -OC(O)N(R™)SO7-, -SO;N(R™)- or
-N(R™SO0;-; wherein R™ is hydrogen or C;.salkyl optionally substituted by one or more R'
and ris 1-2; '

RY, R® and R! are independently selected from halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, mercepto, sulphamoyl, C,salkyl, Cy.alkenyl, C, salkynyl, C,.calkoxy,
CiealkoxyC;.ealkoxy, C).calkoxyC,.salkoxyC, salkoxy, Cialkanoyl, C,salkanoyloxy,
N-{Ci-ealkyl)amino, N.N<(C, alkyl);amino, C.salkanoylamino, NC).calkyl)carbamoyl,
N.N~(Cy.aalkyDacarbamoyl, C, salkylS(O), wherein a.is 0 to 2, C;.salkoxycarbonyl,
N{Ci-ealky)sulphamoyl, N,N~(C; calkyl);sulphamoyl, C; salkylsulphonylamino,
Csacycloalkyl, phenyl, heterocyclic group, phenyiC,salkyl-R°-, (heterocyclic
group)Cy-salkyl-R’-, phenyl-R"- or (heterocyclic group)-R°-; wherein R*, R* and R’
independently of each other may be optionally substituted on carbon by one or more RY; and
wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R*;

R’ is -O-, -NR?)-, -C(0)-, -NR)C(O)-, -C(ON(R)-, -5(0)s~, -SO:NRY)- or
-N(RP)SO;-; wherein R is hydrogen or C;.¢alkyl and s is 0-2;

B’ R, R* and R" are indspendently sclected from Ci.4alkyl, C;4alkanoyl,
Cialkylsulphonyl, C,4elkoxycarbonyl, carbamoyl, N{Ci4alkyl)carbemoyi,
N.N-Cyalkyl)carbamoy], benzyl, benzyloxycarbonyl, benzoyl and phenyisulphonyl; wherein
R, R, R* and R" independently of each other may be optionally substituted on carbon by on
or mare R'; and
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R%, R*, R' and R! are independently selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl,
diethylamino, N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N-ethylcarbamoyi,
N, N-dimethylcarbamoyl, N,N-dicthylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio,
ethylthio, methylsulphinyl, ethyisulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl,
cthoxycarbonyl, N-methylsulphamoyl, N-etirylsulphamoyl, N, N-dimethylsulphamoyl,

N, N-diethylsulphamoyl or N-methyl-N-ethylsulphamoyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof

2. A compound of formula (T) according to claim ! wherein R' is halo, amino, Cy_salkyl -
or C;.galkoxy or a pharmaccutically acceptable salt or an in vivo hydrolysable ester thereof.

3. A compound of formula (I) according to either of claima 1 or 2 wherein p is 0-2;
wherein the values of R' may be the same or different or a pharmaceutically acceptable salt or
an in vivo hydrolysabie ester thereof

4. A compound of formula (I) accarding to any one of claims 1-3 wherein R? is
sulphamoyl or & group R*-R®-; wherein

R" is selected from Cy.salkyl, Cs salkenyl, Cy ealkynyl, Cscycloalkyl, phenyl or a
heterocyclic group; wherein R" may be optionally substituted on carbon by one or more R;

R” is -NR™)C(0)-, C(O)NR™)-, -8(0)r-, <OC(O)NR™)SOz-, -SO,NR™)- or
-N(R™SO0,-; wherein R™ is hydrogen or C,.¢alkyl and r is 2;

R® is selected from halo, hydroxy, amino, cyano, carbamoyl, Cy¢alkyl, C;-galkoxy,
Ci¢alkoxyC, salkoxy, C;-salkoxyC, calkoxyC; salkoxy, N,N-(C,.alkyl)zamino, C,salkylS(0),

.wherein a is 2, C3.gcycloalkyl, phenyl, heterocyclic group, phenyliC, alkyl-R°- or (heterocyclic

group)-R°-; wherein RS may be opticnally substituted on carbon by one or moro R);
R’is-0-; and
R} is selected from halo, hydroxy, methyl or methoxy;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof,
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5. Aoampcmdoffonnulna)uneordingmmymnofdnimsl4whqdnqi300rlou
pharmaceutically acceptable salt or an in vive hydrolysabls ester thereof.

6. A compound of formula (I) according to any one of claims 1-5 wherein q is 1 and R? is
para to the -NH- of the aniline of formula (I) or a pharmaceutically acceptable salt or an &
vivo hydrolysable ester thereof.

7. A compound of formula () according to amy one of claima 1-6 wherein R? is halo or a
pharmaceutically acceptable salt or an ins vivo hydrolysable ester thereof

8. A compound of formula (I) according to any one of claims 1-7 whereinnisOor l ora ¢
pharmaceutically acceptable salt or an in vive hydrolysable ester thereof.

9. A compound of formmla () sccording to any ane of claims 1-8 wherein R* is
hydrogen, C;.salkyl or C;.¢alkenyl; wherein R* may be optionally substituted on carbon by one
or more RY%: wherein

R' is selected from halo, smino, Cy.galkoxy, C;.salkanoylamino,
Cisalkyisulphonylamino, phenyl ar heterocyclic group;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

10. A compound of formmuls (¥) according to any one of claims 1-9 wherein R* and R® are
independently selected from hydrogen or C,.calky); wherein R® and R® independently of each
other may be optionally substituted on carbon by one or more R”; wherein

R" is selected from halo or methoxy;
ornphmnmuﬁullqu?ublenltormhviwhydmlyubleeaterﬂlmﬂ

11. A compound of formula (I) (as depicted in claim 1) wherein:

R' is chloro, amino, methyl or methoxy;

p is 0-2; wherein the values of R' may be the same or different;

R* is sulphamayl, N-(tetrabydrofur-2-yimethyl)sulphamoyl, N-
(cyclopropylmethyDsulphamoyl, N-(fur-2-ylmethyl)sulphamoyl, N<(2,2-dimethyi-1,3-
dioxolan-4-yimethyl)sulphamoyl, N-(cyanomethyf)sulphamoyl, N-
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(carbamoyimethyl)sulphamoyl, N-methylsulphamoyl, N-(4-fluorobenzyl)sulphamoyl, N-
(pyridin-2-yimethyl)suiphamoyl, N{(pyridin-3-ylmethyl)sulphamoyl, N-(4-methylthiazol-2-
yl)sulphamoyl, N<(3-methylisoxazol-5-ylmethyl)sulphamoyl, N<(tetrahydropyran-2-
yimethyl)sulphamoyl, N{2-methylpyrazin-5-yl)sulphamoyl, N{2+(2-
hydroxyethoxy)ethyljsulphamoyl, N{2-hydroxyethyDsulphamoyl, N~2,2,2-
trifluorocthyf)sulphamoyl, N<(2-methoxyethyi)sulphamoyl, N-(2-mesylethyl)sulphamoyi, N-
(2-benzyloxyethyl)sulphamoyl, N(2,2-dimethoxyethyl)sulphamoyl, N-[2-(N,N-
dimethylamino)ethyl]sulphamoyi, N-(2-piperidin-1-ylethyl)sulphamoyl, N-{2-
(methoxymethoxy)ethyl]sulphamoyl, N-ethylsulphamoyl, N-[2-(2-
methoxyethoxy)ethyl]sulphamoyl, N-{2-[2-(2-methoxyethoxy)ethoxy]ethyl}sulphamoyl, N-
(2-{2-[22-methoxyethoxy)ethoxy]ethoxy} etiryl)sulphamoyl, N-2-pyridin-2-
ylethyl)sulphamoyl, N-(2-pyridin-4-ylethyDsulphamoyl, N-(2-isoxazol-3-
yloxyethyl)sulphamoyl, N{2-isothiazol-3-yloxyethyl)sulpbamoyl, N~2-1,2-5-thiadiazo}-3-
yloxyethyl)sulphamoyl, N-methyi-N-(2-methoxyethyl)sulphamoyl, N-[3-(2-oxopyrrolidin-
1yDpropyl]sulphamoyl, N-(3-methoxypropyl)sulphamoyl, N-propylsulphamoyl, N-(2,3-
dihydroxypropyl)sulphamoyl, N(3-morpholinopropyl)sulphamoyl, N~[3-(N,N-
dimethylamino)propyl]sulphamoyl, N-(3,3,3-triflucropropyl)sulphamoyl, N~(2,2-dimettyl-3-
hydroxypropyl)sulphamoyl, N~(3-hydroxypropyl)sulphamoyl, N{3-cthoxypropyl)sulphamayl,
N+2-hydroxypropyl)sulphamoyl, N~(3-isopropoxypropyl)sulphamoyl, N~(3-isopropoxy-2-
hydroxypropyl)sulphamoyl, N«(3-isoxazol-3-yloxypropyl)sulphamoyl, N~(3-isothiazol-3-
yloxypropylsulphamoyl, N-(3-1,2-5-thiadiazol-3-yloxypropyleniphamoyl, N-{1,1-
dimethylpropyl)sulphamoyl, N-methyl-N-(3-marpholinopropyl)sulphamoyl, N-
butylsulphamoyl, N-¢-butylsulphamoyl, N<2-hydroxybutyl)sulphamoyl, N-methyl-N-s-
butylsulphamoyl, N-pentylsulphamoyl, N~(S-bydroxypentyDsulphamoyl, N-(4,5-
dimethyloxazol-2-yl)sulphamoyl, N-(cyclopropyD)sulphemoyl, N-{cyclobutyf)sulphamoyl, N-
(3-trifluoromethylphenyi)sulphamoyl, N-allylsuiphamoyl, N-(2-propynyl)sulphamoyl, N-
methylcarbamoyl, acetamido, mesylamino or mesyl;

qis0orl;

R? i bromo or chloro;

nig0orl;

R* is hydrogen, methyl, ethyl, isopropyl, 3-butenyl, benzyl, 2-phthalimidoethyl, 2-
aminoethyl, 2-methoxyethyl, 2-acetamidoethyl, 2-mesylaminoethyl or 2,2,2-trifluaroethyl;
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R’ and RS are independently selected from hydrogen, methyl, ethyl, isopropyl,
trifinoromethyl or methoxymethyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof,

12. A compound of formmla (T) selected from:
2-{4-{N(cyclopropyimethyl)sulphsmoyljanilino}4-(1,2-dimsthylimidazol-5-yl)pyrimidine;
4-(1-ethyl-2-methylimidazol-5-yl)-2- {4-{ N-(2-methoxyethyl)sulphamoy{]anilino } pyrimidine;
4-(1-ethyl-2-methylimidazol-5-y1)-2- {4-[N~(3-methoxypropyl)sulphamoyf]anilino}
imidine:
4-(1-ethyl-2-methylimidazol-5-y1)-2- {4-[N{cyclopropylmethyl)sulphamoyl] enilino}
4-(1-ethyl-2-methylimidazol-5-yl)-2-[4-(N-cyclopropylsulphamoyl)anilino]pyrimidine;
4~(1-methyl-2-isopropylimidazol-5-yl)-2- {4-{ N-(cyclopropylmethyl)sulphamoyl]anilino}
imidine;
41 2-dimethylimidazol-5-yi)-2-[4-(N-cyclopropylsulphamoyl)anilinolpyrimidine;
4<1,2-dimethylimidazol-5-yI)-2-{4-(N-cyclobutylsulphamoyl)anilinolpyrimidine;
4(1,2-dimethylimidazol-5-y1)-2- {4-[N~(2,2,2-triflucroethyl)sulphamoyl]enilino} pyrimidine;
and
4~(1-isopropyl-2-methylimidazol-5-yl)-2-{4(N-cyclobutylsulphamoyl)anilino}pyrimidine;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof

13. A pharmaceutical composition which comprises a compound of the formula (T), or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as claimed in any one of
claims 1-12 in association with a pharmacentically-acceptable diluent or carrier.

14. A compound of the formule (I), or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, as claimed in any one of claims 1-12 for use as a medicament.

15. Theuse of a compound of the formula (I), or a pharmaceutically acceptable salt or in
vivo hydrolyssble ester thereof, as defined in any one of claims 1-12 in the manufacture of a
medicament for nse in the production of a cell cycle inhibitory (anti-cell-proliferation) effect
in a warm-blooded animal such as man.
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16. A method of producing a cell cycle inhibitory (anti-cell-proliferation) effect ina
warm-blooded animal, such as man, in need of such treatment which comprises administering -
tosaidmimalmeffwﬁveamomtofacompomdoffdmu]aa)oraphmwuﬁcaﬂy
acceptable salt or in vivo hydrolysable ester thereof as claimed in any one of claims 1-12.

17. A pharmaceutical composition which comprises a compound of the formula (I), or a
phearmaceutically acceptable salt ar in vivo hydrolysable ester thereof, as claimed in any one of
claims 1-7 in association with a pharmaceutically-acceptable diluent or carrier for use in the
production of a cell cycle inhibitory (anti-cell-proliferation) effect in a warm-blooded animal

such as man.
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IMIDAZOLO-5-IL-2-ANILINO-PIRIMIDINAS COMO  AGENTES é&(
PARA LA INHIBICION DE LA PROLIFERACION CELULAR

La invencidén se refiere a derivados de pirimidina, o a sales de
aceptacién farmacéutica o a sus ésteres hidrolizables in vivo, los cuales
poseen actividad inhibidora del ciclo celular y, en consecuencia, son ftiles
por su actividad anti-proliferacién celular (tal como anti-cincer) y, por lo
tanto, son ttiles en métodos de tratamiento del organismo humano o animal.
La invencién concierne asimismo a procesos para la manufactura de dichos
derivados de pirimidina, a composiciones farmacéuticas que los contienen y
& su uso en la manufactura de medicamentos de empleo en la produccién de
un efecto anti-proliferacién celular en un animal de sangre caliente como el
hombre.

Una familia de proteinas intracelulares llamadas ciclinas juegan un

papel central en el ciclo celular. La sintesis y degradacion de ciclinas estd
estrechamente controlada de tal modo que su nivel de expresién fluctia
durante el ciclo celular. Ciclinas enlazan serina/treonina quinasas
dependientes de ciclina (CDKs) y esta asociacién es esencial para actividad
CDK (tal como CDK1, CDK2, CDK4 y/o CDK$) en la célula. Aunque los
detalles precisos de cémo cada uno de estos factores se combinan para
regular la actividad CDK son poco comprendidos, el balance entre los dos
estipulari si la célula avanzaré o no a través del ciclo celular.
La reciente convergencia de la investigacion de oncogenes y genes
supresores de tumores ha identificado la regulacién de entrada en el ciclo
celular como un punto de control clave de mitogenesis en tumores. Més
atin, las CDKs parecen estar corriente abajo de un nimero de rutas de
sefializacién de oncogenes. La disregulacidn de la actividad CDK mediante
sobre-regulacién de ciclinas y/o delecién de inhibidores enddgenos parece
ser un eje importante entre rutas de seflalizacién mitogénicas y proliferacion
de células tumorales.

En consecuencia, se ha reconocido que un inhibidor de quinasas de
ciclo celular, particularmente inhibidores de CDK2, CDK4 y/o CDK6 (que
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operan en la fase S, G1-S y fase GI-S respectivamente) debe ser atil como
un inhibidor selectivo de proliferacién celular, como crecimiento de células
cancerosas de mamifero.

La presente invencién se basa en el descubrimiento que,
sorprendentemente, ciertos compuestos de pirimidina inhiben los efectos de
quinasas de ciclo celular mostrando selectividad para CDK2, CDK4 y
CDKS6 y, por lo tanto, poseen propiedades de anti-proliferacién celular. Se
espera que dichas propiedades sean iitiles en el tratamiento de estados
patolégicos asociados con ciclos celulares aberrantes y proliferacion celular
tales como cdnceres (tumores sélidos y leucemias), desdrdenes
fibroproliferativos y diferenciativos, psoriasis, artritis reumnatoide, sarcoma
de Kaposi, haemangioma, nefropatias agudas y cronicas, ateroma,
aterosclerosis, restenosis arterial, enfermedades autoinmunes, inflamacién
aguda y cronica, enfermedades de los huesos y enfermedades oculares con
proliferacion de vasos retinales.

En consecuencia, la presente invencion provee un compuesto de

férmula (I):
® \Q:),
. 2

4 ¢

Y

en donde:

R' es halo, nitro, ciano, hidroxi, amino, carboxi, carbamoilo,
mercapto, C, salquilo, C,salcoxi, C,.salquenilo o Cy¢alquinilo;

p es 0-4; en donde los valores de R' pueden ser los mismos o
diferentes;

R? es sulfamoilo o un grupo R-R"-;

q es 0-2; en doride los valores de R? pueden ser los mismos o
diferentes; y en donde p + q = 0-5;

X

qo.
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R’ es halo, nitro, ciano, hidroxi, triflucrometilo, trifluorometoxi,
amino, carboxi, carbamoilo, mercapto, sulfamoilo, C,jalquilo, C,.
salquenilo, Cjalquinilo, C,.jalcoxi, C,jalcanoilo, N{C;.jalquil)amino,
N,N-(C,.salquil)amino, C,;alcanoilamino, N-(C,.;alquil)carbamoilo, N,N-
(Ci.salquil),carbamoilo, C;.3alquilS(O), en donde a es 0 a 2, N-«(C,.
salquil)sulfamoilo o N,NHC,;alquil),sulfamoil; en donde R? puede
sustituirse opcionalmente en carbono por uno o mis R°;

n es 0 a 2, en donde los valores de R® pueden ser los mismos o
diferentes;

R' es hidrégeno, C,galquilo, Casalquenilo, Cpealquinilo, Cs.
gcicloalquilo, fenilo o un grupo heterociclico enlazado a carbono; en donde
R* puede sustituirse opcionalmente en carbono por uno o més R% y en
donde si dicho grupo heterociclico contiene una mitad -NH - ese nitrégeno
puede sustituirse opcionalmente por un grupo seleccionado de R";

Ry R° se seleccionan independientemente de hidrégeno, halo, nitro,
ciano, hidroxi, trifluorometoxi, amino, carboxi, carbamoilo, mercapto,
sulfamoilo, C,ealquilo, C,ealquenilo, C,salquinilo, C,¢nlcoxi, C,.
salcanoilo, Cy_ealcanoiloxi, NC,.salquil)amino, N,N-(C,salquil),amino, C;.
calcanoilamino, N<{C,.salquil)carbamoilo, N,N~(C,alquil),carbamoilo, C,.
6alquilS(0), en donde a es 0 a 2, C,salcoxicarbonilo, N-(C,.
salquil)sulfamoilo, N,N<(C,calquil)sulfamoilo, C,¢alquilsulfonilamino, C;.
scicloalquilo o un grupo heterociclico saturado de 4-7 miembros; en donde
R? y R independientemente de cada uno puede sustituirse opcionalmente
en carbono por uno o més R% y en donde si dicho grupo heterociclico
saturado de 4-7 miembros contiene una mitad -NH- ese nitrégeno puede
sustituirse opcionalmente por un grupo seleccionado de R

R® se selecciona de C,galquilo, C,¢alquenilo, Cyealquinilo, Cs.
scicloalquilo, C;gcicloalquilC,ealquilo, fenilo, un grupo heterociclico,
fenilC, ¢alquilo o (grupo heterociclico)C,¢alquilo; en donde R* puede
sustituirse opcionalmente en carbono por uno o més R®; y en donde si dicho
grupo heterociclico contiene una mitad -NH- ese nitrégeno puede sustituirse
opcionalmente por un grupo seleccionado de R";

%

2
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R e -C0)- -NRMDCO), -CONR", -SO), -
OC(O)N(R™SO;-, -SO;NR™)- 0 -N(R™SO,-; en donde R™ es hidrégeno o
C4alquilo sustituido opcionalmente por uno o més R'y r es 1-2;

R% R® y R' se seleccionan independientemente de halo, nitro, ciano,
hidroxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, C,alquilo, C,.
salquenilo, Cyealquinilo, C,ealcoxi, C;gealcoxiC,salcoxi, C,¢alcoxiC,.
salcoxiCealcoxi, Calcanoilo, C,¢alcanoiloxi, N-(C,salquil)amino, N,N-
(Ci.s8lquil)amino, C,alcanoilamino, N-C,.salquil)carbamoilo, N,N~(C,.
salquil),carbamoilo, C,4alquilS(O), en donde a es 0 a 2, C,.
salcoxicarbonilo, N-(C;¢alquil)sulfamoilo, N,;N-(C,.¢alquil),sulfamoilo, C,.
calquilsulfonilamino, C;gcicloalquilo, fenilo, grupo heterociclico, fenilC,.
salquil-R%~, (grupo heterociclico)C¢alquil-R°-, fenil-R’- o (grupo
heterociclico)-R°-; en donde R%, R® y R independientemente de cada uno
puede sustituirse opcionalmente en carbono por uno o més R}; y en donde si
dicho grupo heterociclico contiene una mitad -NH- ese nitrogeno puede
sustituirse opcionalmente por un grupo seleccionado de R¥;

R’ es -O-, -N(R), -C(O), -NR"YC(O)-, -C(O)N(R®)-, -S(0)s-, -
SO;N(RP)- 0 -N(R)SO»-; en donde RP es hidrégeno o C,alquilo y s es 0-2;

R, R", R* y R" se seleccionan independientemente de C,alquilo,
C,4alcanoilo, C,alquilsulfonilo, C,4alcoxicarbonilo, carbamoilo, N<(C,.
salquil)carbamoilo, N,N-(C,alquil)carbamoilo, bencilo, benciloxicarbonilo,
benzoilo y fenilsulfonilo; en donde R’, R", R* y R" independientemente de
cada uno pueden sustituirse opcionalmente en carbono por uno o mésR'; y

RS, R, R' y R/ se seleccionan independientemente de halo, nitro,
ciano, hidroxi, trifluorometoxi, triflucrometilo, amino, carboxi, carbamoilo,
mercapto, sulfamoilo, metilo, etilo, metoxi, etoxi, acetilo, acetoxi,
metilamino, etilamino, dimetilamino, dietilamino, N-metil-N-etilamino,
acetilamino, N-metilcarbamoilo, N-etilcarbamoilo, N,N-dimetilcarbamoilo,
N,N-dietilcarbamoilo, = N-metil-N-etilcarbamoilo,  metiltio, etiltio,
metilsulfinilo, etilsulfinilo, mesilo, etilsulfonilo, metoxicarbonilo,
etoxicarbonilo, N-metilsulfamoilo, N-etilsulfamoilo, N, N-dimetilsulfamoilo,
N, N-dietilsulfamoilo o N-metil-N-etilsulfamoilo;

2

4‘7/
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0.su sal de aceptacion farmacéutica o su éster hidrolizable in vivo.
En otro aspecto la presente invencién provee un compuesto de
férmula (X):

M

en donde:

R' es halo, nitro, ciano, hidroxi, amino, carboxi, carbamoilo,
mercapto, C, salquilo, C,ealcoxi, C;.¢alquenilo o C;¢alquinilo;

p es 0-4; en donde los valores de R' pueden ser los mismos o
diferentes;

R? es sulfamoilo o un grupo R%-R"-;

q es 0-2; en donde los valores de R? pueden ser los mismos o

diferentes; y en donde p + q =0- 5;
R® es halo, nitro, ciano, hidroxi, trifluorometilo, trifluorometoxi, amino,
carboxi, carbamoilo, mercapto, sulfamoilo, C,alquilo, C,.;alquenilo, C,.
salquinilo, Cjjalcoxi, Cjalcanoilo, N-(C,.;alquil)amino, N,N~«(C,.
salquil)amino, C,jalcanoilamino, N-(C,3alquil)carbamoilo, N,N-(C,.
salquil)carbamoilo, C,;alquilS(0O), en donde a es 0 a 2, N{C.
salquil)sulfamoilo o N,N-(C,salquil),sulfamoilo; en donde R} puede
sustituirse opcionalmente en carbono por uno o més R";

nes 0 a 2, en donde los valores de R? pueden ser los mismos o
diferentes;

R' es hidrégeno, Cgalquilo, Csealquenilo, Cpealquinilo, C;.
scicloalquilo, fenilo o un grupo heterociclico enlazado a carbono; en donde
R* puede sustituirse opcionalmente en carbono por uno o més R%; y en
donde si dicho grupo heterociclico contiene una mitad -NH- ese nitrégeno
puede sustituirse opcionalmente por un grupo seleccionado de R";

A

9o
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R*y R® se seleccionan independientemente de hidrégeno, halo, nitro, qd(
ciano, hidroxi, trifluorometoxi, amino, carboxi, carbamoilo, mercapto,
sulfamoilo, Cealquilo, Cyealquenilo, C,elquinilo, C;ealcoxi, C;.
salcanoilo, C,salcanoiloxi, N+(C,salquil)amino, N-(C,salquilamino, C,;.
salcanoilamino, N-HC,¢alquil)carbamoilo, N-C,salquil)carbamoilo, C,.
6alquilS(O), en donde a es 0 a 2, Cealcoxicarbonilo, N-(C,.
ealquil)sulfamoilo, N~(C,salquil)2sulfamoilo, C,.salquilsulfonilamino,
Cjgcicloalquilo o un grupo heterociclico saturado de 4-7 miembros; en
donde R’ y R® independientemente de cada uno puede sustituirse
opcionalmente en carbono por uno o més R% y en donde si dicho grupo
heterociclico saturado de 4-7 miembros contiene una mitad -NH- ese
nitrégeno puede sustituirse opcionalmente por un grupo seleccionado de
R,

R* se selecciona de Calquilo, C¢tlquenilo, C,ealquinilo, C;.
gcicloalquilo, C;gcicloalquilCyalquilo, fenilo, un grupo heterociclico,
fenilC, ¢alquilo o (grupo heterociclico)C;.¢alquilo; en donde R" puede
sustituirse opcionalmente en carbono por uno o mas R®; y en donde si dicho
grupo heterociclico contiene una mitad -NH- ese nitrégeno puede sustituirse
opcionalmente por un grupo seleccionado de R";

R® es -C(0)-, -NR™C(0)-, -C(O)NR™)-, -S(0)-, -SONR™)- o -
N(R™SOx-;
en donde R" es hidrégeno o C, ¢alquilo sustituido opcionalmente por uno o
mas R! yresl-2;

R% R®y R' se seleccionan independientemente de halo, nitro, ciano,
hidroxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, C,salquilo, C,.
calquenilo, Cpqalquinilo, C,¢alcoxi, C;alcanoilo, C,salcanoiloxi, N-(C,.
salquil)amino, N+C.salquil,amino, Ci¢alcanoilamino, NAC,.
salquil)carbamoilo, N{C,.salquilcarbamoilo, C;4alquilS(O), en donde a es 0
a 2, Cyalcoxicarbonilo, N(C,.salquil)sulfamoilo, N{(C,.salquilsulfamoilo,
Ci.salquilsulfonilamino, Csgcicloalquilo, fenilo, grupo heterociclico, fenil-
R°- o (grupo heterociclico)-R®; en donde R® R® y R' independientemente
de cada uno puede sustituirse opcionalmente en carbono por uno o mds R};
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y en donde si dicho grupo heterociclico contiene una mitad -NH- ese
nitrégeno puede sustituirse opcionalmente por un grupo seleccionado de
RY;

R’ es -0, -N(RP)-, -C(0)-, -N(RP)C(QO)-, -C(O)N(RP)-, -S(O),-~, -
SO,N(R")- o0 -N(R")SO;-; en donde RP es hidrégeno o C,.¢alquilo y s es 0-2;

R, R", R* y R" se seleccionan independientemente de C,4alquilo,
Cialcanoilo, C(4alquilsulfonilo, C, alcoxicarbonilo, carbamoilo, NC;.
salquil)carbamoilo, NN-(C,alquil)carbamoilo, bencilo, benciloxicarbonilo,
benzoilo y fenilsulfonilo; en donde R', R" y R* independientemente de cada
uno pueden sustituirse opcionalmente en carbono por uno o més R'; y

R R, R' y R! se seleccionan independientemente de halo, nitro,
ciano, hidroxi, trifluorometoxi, trifluorometilo, amino, carboxi, carbamoilo,
mercapto, sulfamoilo, metilo, etilo, metoxi, etoxi, acetilo, acetoxi,
metilam_ino, etilamino, dimetilamino, dietilamino, N-metil-N-etilamino,
acetilamino, N-metilcarbamoilo, N-etilcarbamoilo, N,N-dimetilcarbamoilo,
N,N-dietilcarbamoilo, = N-metil-N-etilcarbamoilo,  metiltio, etiltio,
metilsulfinilo, etilsulfinilo, mesilo, etilsulfonilo, metoxicarbonilo,
etoxicarbonilo, N-metilsulfamoilo, N-etilsulfamoilo, N, N-dimetilsulfamoilo,
N, N-dietilsulfamoilo o N-metil-N-etilsulfamoilo;

o su sal de aceptacién farmacéutica o su éster hidrolizable in vivo.

En esta especificacion el término "alquilo" incluye los dos grupos
alquilo de cadena recta y ramificada pero referencias a grupos alquilo
individuales tales como "propilo” son especificos de la versiéon de cadena
recta Uinicamente. por ejemplo, "C,ealquilo” incluye C,_4alquilo, C,.;alquilo,
propilo, isopropilo y #-butilo. No obstante, referencias a grupos alquilo
individuales tales como 'propilo' son especificos de la versién de cadena
recta Unicamente y referencias a grupos individuales alquilo de cadena
ramificada tales como ‘isopropilo' son especificos de la version de cadena
ramificada tinicamente. Una convencién similar se aplica a otros radicales,
por ejemplo "fenilC,¢alquilo” incluye fenilC, alquilo, bencilo, 1-feniletilo
y 2-feniletilo. El término "halo" se refiere a fluoro, cloro, bromo y yodo.
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Donde sustituyentes opcionales se eligen de "uno o mas" grupos hay
que entender que esta definicién incluye todos los sustituyentes que se estdn
eligiendo de uno de los grupos especificados o los sustituyentes que se estdn
eligiendo de dos o més de los grupos especificados.

Un “grupo heterociclico” e un anillo mono o biciclico saturado,
parcialmente saturado o insaturado que contiene 4-12 dtomos de los cuales
por lo menos un dtomo se escoge de nitrégeno, azufre u oxigeno, que
puede, salvo que se especifique lo contrario, estar enlazado a carbono o
nitrégeno, en donde un grupo -CH;- puede reeemplazarse opcionalmente
por un -C(O), un é4tomo de nitrégeno en el anillo puede llevar
opcionalmente un grupo C,salquilo y formar un compuesto cuaternario o
un itomo de nitrdgeno en el anillo y/o de azufre pueden oxidarse
opcionalmente para formar el N-6xido y/o los S-6xidos. Ejemplos y valores
apropiados del término "grupo heterociclico" son morfolino, piperidilo,
piridilo, piranilo, pirrolilo, isotiazolilo, indolilo, quinolilo, tienilo, 1,3-
benzodioxolilo, tiadiazolilo, piperazinilo, tiazolidinilo, pirrolidinilo,
tiomorfolino, pirrolinilo, homopiperazinilo, 3,5 dioxapiperidinilo,
tetrahidropiranilo, imidazolilo, pirimidilo, pirazinilo, piridazinilo,
isoxazolilo, N-metilpirrolilo, 4-piridona, 1-isoquinolona, 2-pirrolidona, 4-
tiazolidona, piridina-N-6xido y quinolina-N-6xido. Preferiblemente un
"grupo heterociclico” es un anillo mono o biciclico saturado, parcialmente
saturado o insaturado que contiene 5 6 6 dtomos de los cuales por lo menos
un dtomo se escoge de nitrdgeno, azufre u oxigeno, puede, salvo que se
especifique lo contrario, estar enlazado a carbono o nitrégeno, un grupo -
CH;- puede reemplazarse opcionalmente por un -C(O)- y un 4tomo de
azufre en el anillo puede oxidarse opcionalmente para formar S-6xidos.
M4s preferiblemente un "grupo heterociclico" es tetrahidrofurilo, piridilo,
pirrolidinonilo, morfolino, imidazolilo, piperidinilo o pirrolidinilo.
Particularmente un "grupo heterociclico" es tetrahidrofurilo o morfolino. En
otro aspecto de la invencion, Particularmente un "grupo heterociclico” es
tetrahidrofuran-2-ilo,  2-oxopirrolidin-1-ilo, furan-2-ilo, oxazolilo,
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morfolino, piperidinilo, tiazolilo, pirazinilo, isoxazolilo, tetrahidropirano,
piridilo, isoxazolilo, isotiazolilo, 1,2,5-tiadiazolilo, ftalimido.

Un "grupo heterociclico saturado de 4-7 miembros” es un anillo
monociclico saturado que contiene 4-7 atoms de los cuales por lo menos un
dtomo se escoge de nitrogeno, azufre u oxigeno, que puede, salvo que se
especifique lo contrario, estar enlazado a carbono o nitrégeno, en donde un
grupo -CH;- puede reemplazarse opcionalmente por un -C(O)- y un dtomo
de azufre puede oxidarse opcionalmente para formar los S-6xidos.
Ejemplos y valores apropiados del término "grupo heterociclico” son
morfolino, piperidilo, |,4-dioxanilo, 1,3-dioxolanilo, 1,2-oxatiolanilo,
imidazolidinilo, pirazolidinilo, piperazinilo, tiazolidinilo, pirrolidinilo,
tiomorfolino, homopiperazinilo y tetrahidropiranilo.

Un ejemplo de "C,¢alcanoiloxi" es acetoxi. Ejemplos de "C,.
salcoxicarbonilo" incluyen = C,4alcoxicarbonilo,  metoxicarbonilo,
etoxicarbonilo, #- y -butoxicarbonilo. Ejemplos de "C,salcoxi” incluyen
Ci4alcoxi, Cijalcoxi, metoxi, etoxi y propoxi. Ejemplos de "C,.
calcanoilamino” incluyen formamido, acetamido y propionilamino.
Ejemplos de "C,4alquilS(O), en donde a es 0 a 2" incluyen C,.
salquilsulfonilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo y
etilsulfonilo. Ejemplos de "C,4alquilS(O), en donde r es 1 a 2" incluyen
metilsulfinilo, etilsulfinilo, mesilo and etilsulfonilo. Ejemplos de "C,.
salcanoilo” incluyen C,_alcanoilo, propionilo y acetilo.

Ejemplos de "N-C,alquilamino” incluyen metilamino y etilamino.
Ejemplos de "N,N<{C,alquil)amino" incluyen di-N-metilamino, di-(N-
etil)amino y N-etil-N-metilamino. Ejemplos de "C,¢alquenilo” son vinilo,
alilo y 1-propenilo. Ejemplos de "Cysalquinilo” son etinilo, 1-propinilo y
2-propinilo. Ejemplos de "N-(C,salquil)sulfamoilo” son N-
(metil)sulfamoilo y N-(etil)sulfamoilo. Ejemplos de "N-(C,.
ealquil)2sulfamoilo” son N, N{(dimetil)sulfamoilo y N-(metil}-N-(
etil)sulfamoilo.  Ejemplos de "N-(C,salquil)carbamoilo” son N-(C,.
salquil)carbamoilo, metilaminocarbonilo y etilaminocarbonilo. Ejemplos de
"N,N-(C,.¢alquil),carbamoilo" son N,N«C,_alquil);carbamoilo,
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dimetilaminocarbonilo y metiletilaminocarbonilo. Ejemplos de "C;.
scicloalquilo” son ciclopropilo, ciclobutilo, ciclopropilo y ciclohexilo.
Ejemplos de "(grupo heterociclico)C,salquilo” incluyen piridilmetilo, 3-
morfolinopropilo y 2-pirimid-2-iletilo. Ejemplos de "CjgcicloalquilC,.
esalquilo™ son ciclopropiletilo, ciclobutilmetilo, 2-ciclopropilpropilo y
ciclohexiletilo. '

Una sal apropiada de aceptacion farmacéutica de un compuesto de la
invencidn es, por ejemplo, una sal de adicién de 4cido de un compuesto de
la invencién que es suficientemente bdsica, por ejemplo, una sal de adicion
de acido con, por ejemplo, un dcido orgénico o inorgénico, por ejemplo
dcido clorhidrico, bromhidrico, sulfiirico, fosférico, trifluoroacético, citrico
o maleico. Ademss, una sal apropiada de aceptaciéon farmacéutica de un
compuesto de la invencién que es suficientemente acidica es una sal de
metal alcalino, por ejemplo una sal de sodio o potasiot, una sal de metal
alcalinotérreo, por ejemplo una sal de calcio o magnesio, una sal de amonio
o una sal con una base orgdnica que proporciona un catién de aceptacién
fisiolégica, por ejemplo una sal con metilamina, dimetilamina,
trimetilamina, piperidina, morfolina o tris-(2-hidroxietil)amina.

Un éster hidrolizable in vivo de un compuesto de la férmula (I) que
contiene un grupo carboxi o hidroxi es, por ejemplo, un éster de aceptacion
farmacéutica que se hidroliza en el organismo humano o animal para
producir el 4cido o alcohol original. Esteres apropiados de aceptacién
farmacéutica para carboxi incluyen ésteres C,_salcoximetilicos por ejemplo
metoximetilo, ésteres C,-salcanoiloximetilicos por  ejemplo
pivaloiloximetilo, ésteres falidilicos, ésteres CjygcicloalcoxicarboniloxiC,.
calquilicos por ejemplo l-ciclohexilcarboniloxietilicos; ésteres 1,3-
dioxolen-2-onilmetilicos por ejemplo 5-metil-1,3-dioxolen-2-onilmetilicos;
y ésteres C,salcoxicarboniloxietilicos por ejemplo 1-
metoxicarboniloxietilicos y pueden formarse en cualquier grupo carboxi en
los compuestos de esta invencién.

Un éster hidrolizable in vivo de un compuesto de la formula (I) que
contiene un grupo hidroxi incluye ésteres inorgdnicos tales como ésteres de
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fosfato y éteres a-aciloxialquilicos y compuestos relacionados que, como
resultado de la hidrolisis in vivo del éster se descomponen para producir el
grupo hidroxi original. Ejemplos de éteres a-aciloxialquilicos incluyen
acetoximetoxi y 2,2-dimetilpropioniloxi-metoxi. Un seleccién de grupos
formadores de éster hidrolizable in vivo para hidroxi incluyen alcanoilo,
benzoilo, fenilacetilo y benzoilo sustituido y fenilacetilo, alcoxicarbonilo
(para producir ésteres de carbonato de alquilo), dialquilcarbamoilo y N-
(dialquilaminoetil)-N-alquilcarbamoilo  (pare  producir carbamatos),
dialquilaminoacetilo y carboxiacetilo. Ejemplos de sustituyentes en
benzoilo incluyen morfolino y piperazino enlazados a partir de un 4tomo de
nitrégeno en anillo mediante un grupo metileno a la posicién 3- 6 4- del
anillo benzoilo.

Algunos compuestos de la férmula (I) pueden tener centros quirales
y/o centros isoméricos geométricos (isdmeros E- y Z-), y tiene que
entenderse que la invencion comprende todos aquellos isémeros Gpticos,
diastereoisdmeros e isémeros geométricos que poseen actividad inhibidora
de CDK.

La invencion se refiere a cualquiera y a todas las formas tautoméricas
de los compuestos de la formula (I) que poseen actividad inhibidora de
CDK. En particular, el lector con habilidades apreciaré que cuando R* es
hidrégeno, el anillo imidazol como el descrito en férmula (I) puede
tautomerizarse.

Hay que entender igualmente que ciertos compuestos de la férmula
(I) pueden existir en formas solvatadas as{ como en no solvatadas tales
como, por ejemplo, formas hidratadas. Hay que entender que la invencién
abarca todas aquellas formas solvatadas que poseen actividad inhibidora de
CDK.

Valores preferidos de R', R%, R, R, R}, R% n, p y q son los
siguientes. Dichos valores pueden usarse donde sea apropiado con
cualquiera de las definiciones, reivindicaciones o incorporaciones definidas
mas arriba o més adelante en el texto.

Preferiblemente R' es halo, amino, C.salquilo o C, _galcoxi.

B
2



WO 02/20512 .2 PCTI/GB01/03864
Meis preferiblemente R' es halo, C,4alquilo o C,4alcoxi.
Particularmente R’ es cloro, Cialquilo o C;zalcoxi.

Mas Particularmente R’ es cloro.
En otro aspecto de la invencién, preferiblemente R' es halo, amino,

C,.salquilo o C,_ealcoxi.

En otro aspecto de la invencién, més preferiblemente R' es
cloro,amino, metilo o metoxi.

Preferiblemente p es 0-2; en donde los valores de R' pueden ser los
mismos o diferentes.

Mas preferiblemente pes 0 6 1.

En un aspecto de la invencidn, preferiblemente p es 0.

En otro aspecto de la invencién, preferiblemente p es 1.

Preferiblemente cuando p es 1, R' es meta o para al -NH- de la

anilina de formula (I).

Mis preferiblemente cuando p es 1, R' es meta al -NH- de la anilina

de férmula (I).

Preferiblemente R? es sulfamoilo o un grupo R®R"-; en donde

R* se selecciona de C,¢alquilo, Csgcicloalquilo, CiscicloalquilC,.
salquilo, fenilo, un grupo heterociclico, fenilC,salquilo o (grupo
heterociclico )C,.salquilo; en donde R* puede sustituirse opcionalmente en

carbono por uno o més R

R® es -NR")C(O)-, -C(O)N(R")-, -SO:N(R")- o -N(R™)SO>-; en
donde R™ es hidrégeno;

R® se selecciona de halo, hidroxi, amino; carbamoilo, Calquilo o
Ciealcoxi; y

RI se selecciona de halo o hidroxi.

Més preferiblemente R? es sulfamoilo o un grupo R™-R"-; en donde

R" se selecciona de C,galquilo, C;gcicloalquilC,alquilo, fenilC,.
salquilo o (grupo heterociclico)C,alquilo; en donde R" puede sustituirse
opcionalmente en carbono por uno o més R¥,

R® es -N(R™)SO,-; en donde R™ es hidrégeno;

R® se selecciona de halo, hidroxi, carbamoilo o C.salcoxi; y
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RI se selecciona de hidroxi.
Particularmente R, es  sulfamoilo, N-(tetrahidrofuran-2-
ilmetil)sulfamoilo, = N-[3-(2-oxopirrolidin-1-il)propil)sulfamoilo, N-(3-

metoxipropil)sulfamoilo, N-(4-fluorobencil)sulfamoilo, NA{
ciclopropilmetil)sulfamoilo, N-propilsulfamoilo, N-(2,3-
dihidroxipropil)sulfamoilo, N-[2-(2-hidroxietoxi)etil]sulfamoilo, N-(furan-
2-ilmetil)sulfamoilo, N-(2-hidroxietil)sulfamoilo 0 NA
carbamoilmetil)sulfamoilo.

En oftro aspecto de la invenci6én, preferiblemente R; es sulfamoilo o
un grupo R"-R"-; en donde

R" se selecciona de C,galquilo, C,galquenilo, C;¢alquinilo, C;.
scicloalquilo, fenilo o un grupo heterociclico; en donde R* puede sustituirse
opcionalmente en carbono por uno o mas R®;

R’ es -NR"C(O), -C(ONR™)-, -S(0)-, -OC(ON(R™SOr-, -
SO,N(R™)- 0 -N(R™)SO,-; en donde R™ es hidrdgeno o C salquilo y r es 2;

R® se selecciona de halo, hidroxi, amino, ciano, carbamoilo, C,.
salquilo, C,ealcoxi, C,¢alcoxiC¢alcoxi, C galcoxiC, alcoxiC, salcoxi,
N,N-(C,¢alquil),amino, C,.alquilS(O), en donde a es 2, C,gcicloalquilo,
fenilo, grupo heterociclico, fenilC, salquil-R’~ o (grupo heterociclico)-R°-;
en donde Rg puede sustituirse opcionalmente en carbono por uno o més R’;

R°%es-O-;y

R se selecciona de halo, hidroxi, metilo o metoxi.

En otro aspecto de la invencién, méds preferiblemente R? es
sulfamoilo o un grupo R*-R"-; en donde

R" se selecciona de metilo, etilo, propilo, t-butilo, pentilo, 1,1-
dimetilpropilo, 2,2-dimetilpropilo, alilo, 2-propinilo, ciclopropilo,
ciclobutilo, fenilo u oxazolilo; en donde R* puede sustituirse opcionalmente
en carbono por uno o mas R";

R® es -NR")C(O), -C(ONR™)-, -S8(0)r, -OC(O)N(R™SO;-, -
SO;N(R™)- 0 -N(R™)SOx-; en donde R™ es hidrogeno o metilo;
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RS se selecciona de fluoro, hidroxi, amino, ciano, carbamoilo, metilo,
metoxi, etoxi, isopropoxi, etoxietoxi, etoxietoxietoxi, N,N-dimetilamino,
mesilo, ciclopropilo, fenilo, tetrahidrofuranilo, 2-oxopirrolidinilo, 1,3-
dioxolanilo, morfolino, piperidinilo, furano, tiazolilo, pirazinilo,
isoxazolilo, tetrahidropirano, piridilo, benciloxi, isoxazoliloxi,
isotiazoliloxi, 1,2,5-tiadiazoliloxi; en donde R® puede sustituirse
opcionalmente en carbono por uno o mas R%; y

R se selecciona de fluoro, hidroxi, metilo 0 metoxi.

En otro aspecto de la invencion, Particularmente R? es sulfamoilo, N-
(t-butoxicarbonil)sulfamoilo, = N-(tetrahidrofur-2-ilmetil)sulfamoilo, N-

(ciclopropilmetil)sulfamoilo, N-(fur-2-ilmetil)sulfamoilo, N-
(cianometil)sulfamoilo, N-(2,2-dimetil-1,3-dioxolan-4-ilmetil)sulfamoilo,
N-(carbamoilmetil)sulfamoilo, N- metilsulfamoilo, N-(4-

fluorobencil)sulfamoilo, N-(piridin-2-ilmetil)sulfamoilo, N-(piridin-3-
ilmetil)sulfamoilo, N-{4-metiltiazol-2-il)sulfamoilo, N-(3-metilisoxazol-5-
ilmetil)sulfamoilo, N-<(tetrahidropiran-2-ilmetil)sulfamoilo, N-(2-
metilpirazin-5-il)sulfamoilo, N-[2-(2-hidroxietoxi)etil]sulfamoilo, N-(2-
hidroxietil)sulfamoilo, N-(2,2,2-trifluoroetil)sulfamoilo, N-(2-
metoxietil)sulfamoilo, N-(2-mesiletil)sulfamoilo, N-(2-
benciloxietil)sulfamoilo,  N<(2,2-dimetoxietil)sulfamoilo, = N-[2(N,N-
dimetilamino)etil]sulfamoilo, N-(2-piperidin-1-iletil)sulfamoilo, N-[2-(
metoximetoxi)etil]sulfamoilo, N-etilsulfamoilo, N-[2-(2-
metoxietoxi)etil]sulfamoilo, N-{2-[2-(2-metoxietoxi)etoxi]etil} sulfamoilo,
N-<(2-{2-[2-(2-metoxietoxi)etoxi]etoxi}etil)sulfamoilo, N-(2-piridin-2-
iletil)sulfamoilo, N-(2-piridin4-iletil)sulfamoilo, N<(2-isoxazol-3-
iloxietil)sulfamoilo, = N-(2-isotiazol-3-iloxietil)sulfamoilo, = N-(2-1,2-5-
tiadiazol-3-iloxietil)sulfamoilo, N-metil-N-(2- metoxietil)sulfamoilo, N-[3-
(2-oxopirrolidin-1-il)propil]sulfamoilo, N-(3-metoxipropil)sulfamoilo, N-
propilsulfamoilo, N-(2,3-dihidroxipropil)sulfamoilo, N-(3-
morfolinopropil)sulfamoilo, N-[3-(N,N-dimetilamino)propil]sulfamoilo, N-
(3,3,3-trifluoropropil)sulfamoilo, N«(2,2-dimetil-3-hidroxipropil)sulfamoilo,
N-(3-hidroxipropil)sulfamoilo, N-(3-etoxipropil)sulfamoilo, N-(2-
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hidroxipropil)sulfamoilo, N<3- isopropoxipropil)sulfamoilo, N-(3-
isopropoxi-2- hidroxipropil)sulfamoilo, . N-(3-isoxazol-3-
iloxipropil)sulfamoilo, N-(3-isotiazol-3-iloxipropil)sulfamoilo, N-(3-1,2-5-
tiadiazol-3-iloxipropil)sulfamoilo, N=(1,1-dimetilpropil)sulfamoilo, N-
metil-N-(3-morfolinopropil)sulfamoilo, N-butilsulfamoilo, N-t-
butilsulfamoilo, N-(2-hidroxibutil)sulfamoilo, N-metil-N-¢-butilsulfamoilo,
N-pentilsulfamoilo, N-(5-hidroxipentil)sulfamoilo, N-(4,5-dimetiloxazol-2-
il)sulfamoilo, N-{(ciclopropil)sulfamoilo, N-(ciclobutil)sulfamoilo, N-(3-
trifluorometilfenil)sulfamoilo, N-alilsulfamoilo, N-(2-propinil)sulfamoilo,
N-metilcarbamoilo, acetamido, mesilamino o mesilo.

En otro aspecto de la invencién, méds particularmente R? es N-
(ciclopropilmetil)sulfamoilo, = N-(2,2,2-trifluoroetil)sulfamoilo,  N-(2-
metoxietil)sulfamoilo, N-(3-metoxipropil)sulfamoilo, NA
ciclopropil)sulfamoilo o N-(ciclobutil)sulfamoilo.

Preferiblemente qes 06 1.

En un aspecto de la invencién, preferiblemente q es 0.

En otro aspecto de la invencién, preferiblemente q es 1.

Preferiblemente cuando q es 1, R? es meta o para al -NH- de la
anilina de férmula (I).

Mas preferiblemente cuando q es 1, R? es para al -NH- de la anilina
de férmula ().

Preferiblemente p + q = 0-3.

Mis preferiblemente p + q es 0-2,

Particularmente p+qes 06 1. :

En un aspecto de la invencion, preferiblemente p + q es 0.

En otro aspecto de la invencifn, preferiblemente p+qes 1.

Preferiblemente R es halo.

Més preferiblemente R? es bromo.

En otro aspecto de la invencién preferiblemente R® es bromo o cloro.

Preferiblementen es 0 6 1.

En un aspecto de la invencién, mds preferiblemente n es 0.

En otro aspecto de la invencion, més preferiblemente nes 1.
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Preferiblemente cuando n es 1, R? esté en la posicién 5- del anillo de
pirimidina.

Preferiblemente R* es hidrégeno, C,alquilo, C,salquenilo, C,.
salquinilo; en donde R* puede sustituirse opcionalmente en carbono por uno
o més R% en donde R* es como se definié més arriba en el texto.

Més preferiblemente R* es hidrégeno o Cjsalquilo; en donde R*
puede sustituirse opcionalmente en carbono por uno o més R%

RY se selecciona de amino, C,salcoxi, Ci¢alcanoilo, amino, C,.
salquilsulfonilamino, fenilo, grupo heterociclico, o (grupo heterociclico )-
R°-; en donde R* puede sustituirse opcionalmente en carbono por uno o més
R’;

R’ es -C(O)N(R")-; en donde RP” es hidrégeno; y

R! es halo.

Particularmente R* es hidrégeno o C,alquilo; en donde R* puede
sustituirse opcionalmente en carbono por uno o més R%;

R se selecciona de amino, C, ¢alcoxi, fenilo o grupo heterociclico.

Mis particularmente R* es hidrégeno, metilo, etilo, bencilo, 2-
ftalimidoetilo, 2- aminoetilo o0 2-metoxietilo.

Particularmente preferido R* es metilo o etilo.

En otro aspecto de la invenci6n, preferiblemente R* es hidrégeno, C,.
salquilo o Cyealquenilo; en donde R* puede sustituirse opcionalmente en
carbono por uno o més R% en donde

R? se selecciona de halo, amino, C;¢alcoxi, C;calcanoilo, amino, C;.
salquilsulfonilamino, fenilo o grupo heterociclico.

En otro aspecto de la invencién, més preferiblemente R* es
hidrégeno, metilo, etilo, isopropilo o 3-butenilo; en donde R* puede
sustituirse opcionalmente en carbono por uno o mis RY en donde

R? se selecciona de fluoro, amino, metoxi, acetamido, mesilamino,
fenilo o ftalimido.

En otro aspecto de la invencion, particularmente R* es hidrégeno,
metilo, etilo, isopropilo, 3-butenilo, bencilo, 2-flalimidoetilo, 2-aminoetilo,
2-metoxi etilo, 2-acetamidoetilo, 2-mesilaminoetilo o 2,2,2-trifluoroetilo.
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En otro aspecto de la invencién, més particularmente R* es metilo,
etilo o isopropilo.

Preferiblemente R® y R® sc seleccionan independientemente de
hidrégeno o C,salquilo.

Miés preferiblemente R’ y RS se seleccionan independientemente de
hidrogeno or metilo,

Particularmente R® se selecciona de hidrégeno o metilo y R es
hidrégeno.

En otro aspecto de la invencién, preferiblemente R’ y R® se
seleccionan independientemente de hidrégeno or C;_salquilo; en donde R’ y
R® independientemente de cada uno puede sustituirse opcionalmente en
carbono por uno o més R®; en donde

R’ se selecciona de halo o metoxi.

En otro aspecto de la invenci6n, mds preferiblemente R’ y R® se
seleccionan independientemente de hidrégeno, metilo, etilo o isopropilo;
en donde R® y R® independientemente de cada uno puede sustituirse
opcionalmente en carbono por uno o més R® en donde

R°® se selecciona de fluoro o metoxi.

En otro aspecto de la invencién, mds preferiblemente R® y R® se
seleccionan independientemente de hidrogeno, metilo, etilo, isopropilo,
trifluorometilo o metoximetilo. '

En otro aspecto de la invencién, més preferiblemente R’ es metilo o
isopropilo y R® es hidr6geno.

Por lo tanto, en otro aspecto de la invencién, se provee un compuesto
de férmula (I) (como se describié mas arriba) en donde:

R escloro;pes06 1;

R? es sulfamoilo o un grupo R*R’-;

R" se selecciona de Cisalquilo, CsgcicloalquilC,salquilo, fenilC,.
calquilo o (grupo heterociclico)C, ¢alquilo; en donde R" puede sustituirse
opcionalmente en carbono por uno o més RE. ,

R® es -N(R™)SO,-; en donde R™ es hidrégeno;

R se selecciona de halo, hidroxi, carbamoilo o C,_galcoxi;
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R se selecciona de hidroxi; qes001;

ptqes061;nes?;

R* es hidrégeno o C,qalquilo; en donde R! puede sustituirse
opcionalmente en carbono por uno o m#s R;

R? se selecciona de amino, C,galcoxi, fenilo o grupo heterociclico; y

R’ y R® se seleccionan independientemente de hidrégeno o C,.
salquilo;

o su sal de aceptacién farmacéutica o su éster hidrolizable in vivo.

Por lo tanto, en un aspecto mas de la invencién, se provee un
compuesto de formula (I) (como se describié mis arriba) en donde:

R! es cloro;

pes06 1; ycuando p es 1, R' es meta al -NH- de la anilina de
férmula (I);

R? es sulfamoilo, N<(tetrahidrofuran-2-ilmetil)sulfamoilo, N-[3-(2-
oxopirrolidin-1-il)propil]sulfamoilo, N-(3-metoxipropil)sulfamoilo, N-(4-
fluorobencil)sulfamoilo, N-(ciclopropilmetil)sulfamoilo, N-
propilsulfamoilo, N<2,3-dihidroxipropil)sulfamoilo, N-[242-
hidroxietoxi)etil]sulfamoilo, N<(furan-2-ilmetil)sulfamoilo, N-(2-
hidroxietil)sulfamoilo o N-(carbamoilmetil)sulfamoilo;

qes 0 6 1; y cuando q es 1, R? es para al -NH- de la anilina de

férmula (T);

ptqes];

nesO0,

R* es metilo o etilo; y

R® se selecciona de hidrégeno o metilo y R® es hidrégeno;

o su sal de aceptacion farmacéutica o su éster hidrolizable in vivo.,

Por lo tanto en otro aspecto adicional de la invencion, se provee un
compuesto de férmula (I) (como se describié més arriba) en donde:

R' es halo, amino, C,salquilo o C;.¢alcoxi;

p es 0-2; en donde los valores de R' pueden ser los mismos o
diferentes;

R? es sulfamoilo o un grupo R®-R"-; en donde
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R" se selecciona de C,alquilo, C;ealquenilo, C;galquinilo, Cs.
gcicloalquilo, fenilo o un grupo heterociclico; en donde R" puede sustituirse
opcionalmente en carbono por uno o més R

R" es -N(R™)C(0), -C(ONR™)-, -S(0)-, -OC(O)N(R™SOy-, -
SO:N(R™- 0 -N(R™)SO,~; en donde R™ es hidrégeno o C;.alquilo y r es 2;

R® se selecciona de halo, hidroxi, amino, ciano, carbamoilo, C,.
salquilo, C,alcoxi, C;ealcoxiC,ealcoxi, C;.galcoxiC, ¢alcoxiC, salcoxi,
N,N-(C,¢alquil);amino, C,.salquilS(O), en donde a es 2, C;gcicloalquilo,
fenilo, grupo heterociclico, fenilC,salquil-R’- o (grupo heterociclico)-R’-;
en donde R puede sustituirse opcionalmente en carbono por uno o mis R/;

R’s -0-;

R! se selecciona de halo, hidroxi, metilo 0 metoxi:

qes0o01;

R’ es halo;

nes061;

R* es hidrégeno, C,¢alquilo o Cjsalquenilo; en donde R* puede
sustituirse opcionalmente en carbono por uno o més R% en donde

RY se selecciona de halo, amino, C,¢glcoxi, C,¢alcanoilamino, C,.
salquilsulfonilamino, fenilo o grupo heterociclico; y

R% y R® se secleccionan independientemente de hidrégeno o C,.
ealquilo; en donde R®* y R® independientemente de cada uno puede
sustituirse opcionalmente en carbono por uno o mas R® en donde

R"® se selecciona de halo o metoxi,

o su sal de aceptacién farmacéutica o su &ster hidrolizable in vivo.

Por lo tanto en otro aspecto adicional de la invencién, se provee un
compuesto de férmula (T) (como se describié m4s arriba) en donde:

R! es cloro, amino, metilo o metoxi;

p es 0-2; en donde los valores de R' pueden ser los mismos o

diferentes;

R2 es sulfamoilo, N-(tetrahidrofur-2-ilmetil)sulfamoilo,
(ciclopropilmetil)sulfamoilo, N-(fur-2-ilmetil)sulfamoilo, N-(2,2-dimetil-
1,3-dioxolan-4-ilmetil)sulfamoilo, N-(cianometil)sulfamoilo, N-
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(carbamoilmetil)sulfamoilo, N-metilsulfamoilo, N-(4-
fluorobencil)sulfamoilo, N-(piridin-2-ilmetil)sulfamoilo, = N-(piridin-3-
ilmetil)sulfamoilo, N«4-metiltiazol-2-il)sulfamoilo, N-(3-metilisoxazol- 5-
ilmetil)sulfamoilo, N-(tetrahidropiran-2-ilmetil)sulfamoilo, N-(2-
metilpirazin-5-il)sulfamoilo, N-[2-(2-hidroxietoxi)etil]sulfamoilo, N-(2-
hidroxietil)sulfamoilo, N-(2,2,2-trifluoroetil)sulfamoilo, N-(2-
metoxietil)sulfamoilo, N-(2-mesiletil)sulfamoilo, N-(2-
benciloxietil)sulfamoilo,  N-(2,2-dimetoxietil)sulfamoilo,  N-[2-(N,N-
dimetilamino)etil]sulfamoilo, = N-(2-piperidin-1-iletil)sulfamoilo, = N-[2-
(metoximetoxi)etil]sulfamoilo, N-etilsulfamoilo, N-[2-(2-
metoxietoxi)etil]sulfamoilo, N-{2-[2-(2-metoxietoxi)etoxi]etil} sulfamoilo,
N~(2-{2-[2<(2-metoxietoxi)etoxi]etoxi}etil)sulfamoilo, N-(2-piridin-2-
iletil)sulfamoilo, N-(2-piridin4-iletil)sulfamoilo, N<2- isoxazol-3-
iloxietil)sulfamoilo, = N-<(2-isotiazol-3-iloxietil)sulfamoilo, = N-(2-1,2-5-
tiadiazol-3-iloxietil)sulfamoilo, N-metil-N~(2-metoxietil)sulfamoilo, N-[3-
(2-oxopirrolidin-1-il)propil]sulfamoilo, N-(3-metoxipropil)sulfamoilo, N-
propilsulfamoilo, N+2,3-dihidroxipropil)sulfamoilo, N-(3-
morfolinopropil)sulfamoilo, N-[3-(N, N-dimetilamino)propil]sulfamoilo, N-
(3,3,3-trifluoropropil)sulfamoilo, N~(2,2-dimetil-3-hidroxipropil)sulfamoilo,
N-(3-hidroxipropil)sulfamoilo, N-(3-etoxipropil)sulfamoilo, N-(2-
hidroxipropil)sulfameilo, N-(3-isopropoxipropil)sulfamoilo, N-(3-
isopropoxi-2-hidroxipropil)sulfamoilo, N-(3-isoxazol-3-
iloxipropil)sulfamoilo, N-(3-isotiazol-3-iloxipropil)sulfamoilo, N-(3-1,2-5-
tiadiazol-3-iloxipropil)sulfamoilo,  N-(1,1-dimetilpropil)sulfamoilo, N-
metil-N-(3-morfolinopropil)sulfamoilo, N-butilsulfamoilo, N-t-
butilsulfamoilo, N<(2-hidroxibutil)sulfamoilo, N-metil-N-r- butilsulfamoilo,
N-pentilsulfamoilo, N-(5-hidroxipentil)sulfamoilo, N-( 4,5-dimetiloxazol-2-
il)sulfamoilo, N-(ciclopropil)sulfamoilo, N-(ciclobutil)sulfamoilo, N-(3-
trifluorometilfenil)sulfamoilo, N-alilsulfemoéilo, N-(2-propinil)sulfamoilo,
N-metilcarbamoilo, acetamido, mesilamino or mesilo;
qes061;

R? es bromo o cloro;
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nes0461;

R* hidrégeno, metilo, etilo, isopropilo, 3-butenilo, bencilo, 2-
ftalimidoetilo, 2-aminoetilo, 2-metoxietilo, 2-acetamidoetilo, 2-
mesilaminoetilo o 2,2,2-trifluoroetilo;

R’ y R® se seleccionan independientemente de hidrégeno, metilo,
etilo, isopropilo, trifluorometilo o metoximetilo;

o su sal de aceptacion farmacéutica o su éster hidrolizable in vivo.

En otro aspecto de la invencién, compuestos preferidos de la
invencién son uno cualquiera de los Ejemplos o su sal de aceptacion
farmacéutica o su éster hidrolizable in vivo.

En otro aspecto de la invencién, compuestos preferidos de la
invencién son Ejemplos 25, 37, 42, 43, 53, 67, 121, 122, 123 y 136.

Aspectos preferidos de la invencién son aquellos que se realcionan
con el compuesto de férmula (I) o su sal de aceptacién farmacéutica.

Otro aspecto de la presente invencién provee un proceso para
preparar un compuesto de férmula (I) o su sal de aceptacién farmacéutica o
su éster hidrolizable in vivo, proceso que (en donde R!, R%, R3, R, R%, R¢, n,
P ¥ q son, salvo que se especifique lo contrario, como se define en férmula
(I)) consta de:

Proceso a) reaccion de una pirimidina de férmula (II):

(L)
en donde L es un grupo desplazable; con una anilina de férmula (IIT):

-
G
’)‘

(I
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)
Proceso b) hacer reaccionar un compuesto de férmula (IV):

con un compuesto de férmula (V):

(A}

en donde T es O 6 S; R" puede ser el mismos o diferente y se selecciona de
Ci-salquilo;

Proceso c) para compuestos de férmula (I) donde R? es sulfamoilo o un
grupo R*R” -y R® es -NHSO;-; hacer reaccionar una pirimidina de férmula
(VD):

en donde X es un grupo desplazable; con una amina de férmula (VII):
*NH,
(viDh
Proceso d) para compuestos de férmula (I); hacer reaccionar una pirimidina
de férmula (VIII)

40
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con un compuesto de formula (IX):

Y.
G

),
(IX)

donde Y es un grupo desplazable;

y, por lo tanto, si es necesario:

i) convertir un compuesto de la férmula (I) en otro compuesto de la férmula
M

ii) retirar cualesquiera grupo protectores;

iii) formar una sal de aceptacién farmacéutica o un éster hidrolizable in
vivo.

L es un grupo desplazable, valores apropiados para L son por
ejemplo, un grupo halégeno o sulfoniloxi, por ejemplo un grupo cloro,
bromo, metanosulfoniloxi o tolueno-4-sulfoniloxi.

X es un grupo desplazable, valores apropiados para X son por ejemplo un
grupo fluoro o cloro grupo. Preferiblemente X es fluoro.

Y es un grupo desplazable, valores apropiados para Y son por
ejemplo, un grupo halégeno o sulfoniloxi, por ejemplo un grupo bromo,
yodo o trifluorometanosulfoniloxi. Preferiblemente Y es yodo.

A

&
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Condiciones especificas de reaccion lara las reacciones anteriores son

las siguientes.

Proceso a) Pirimidinas de férmula (II) y anilinas de formula (III) pueden
hacerse reaccionar juntas:
i) en presencia de un solvente apropiado por una cetona tal como acetona o
un alcohol tal como etanol o butanol o un hidrocarburo aromético tal como
tolueno o N-metil pirrolidina, opcionalmente en presencia de un icido
apropiado por ejemplo un 4cido inorganico tal como écido clorhidrico o
sulfiirico, o un 4cido orgdnico tal como dcido acético o 4cido férmico (o un
Acido de Lewis apropiado) y a una temperatura en el rango de 0°C a reflujo,
preferiblemente reflujo; o ii) bajo condiciones estindar de Buchwald (por
ejemplo, véase J Am. Chem. Soc., 118, 7215; J. Am. Chem. Soc., 119,
8451; J. Org. Chem., 62, 1568 y 6066) por ejemplo en presencia de acetato
de paladio, en un solvente apropiado, por ejemplo, un solvente apropiado ta
como tolueno, benceno o xileno, con una base adecuada, por ejemplo, una
base inorgénica tal como carbonato de cesio o una base orgénica tal como
potasio-f-butéxido, en presencia de un ligando apropiado tal como 2,2'-
bis(difenilfosfino)-1,1'-binaftilo y a una temperatura en el rango de 25 a
80°C.

Pirimidinas de la férmula (II) donde L es cloro pueden prepararse de
acuerdo con Esquema 1:

[+ b
a

vm
NaNO,
BC ()

A

wm 252

()

Esquema 1

w&
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Anilinas de férmula (TII) son compuestos obtenibles en el comercio, 4,6

o se conocen en la literatura, o se preparan por procesos estindar conocidos
en el arte.

Proceso b) Compuestos de férmula (IV) y compuestos de férmula (V) se
hacen reaccionar juntos en un solvente adecuado tal como N-
metilpirrolidinona o butanol a una temperatura en el rango de 100-200°C,
preferiblemente en el rango de 150-170°C. La reaccién se conduce
preferiblemente en presencia de una base apropiada tal como, por ejemplo,
hidruro de sodio, metdéxido de sodio o carbonato de potasio.

Compuestos de férmula (V) pueden prepararse de acuerdo con Esquema 2:

Esqu.ema 2

Compuestos de férmula (IV) y (Va) son compuestos obtenibles en el
comercio, 0 se conocen en la literatura, o se preparan por procesos estindar
conocidos en el arte.
Proceso c) Compuestos de formula (VI) y aminas de férmula (VII) pueden
hacerse reaccionar juntos en presencia de un solvente inerte tal como N-
metilpirrolidinona o piridina, en presencia de una base por ejemplo una base
inorganica tal como carbonato de cesio o en presencia de una base orgénica
tal como exceso (VII) y a una temperatura en el rango de 25 a 80°C.
Compuestos de férmula (VI) (en donde X es cloro) pueden prepararse de
acuerdo con Esquema 3:
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O—m'x e . ™
T oC
4 ] .
- (Via)
Esquema 3 o

Compuestos de férmula (VIa) pueden prepararse de acuerdo con
Proceso a, Proceso b o Proceso d en donde q es 0.
Proceso d) Compuestos de férmula (VIII) y aminas de férmula (IX)
pueden hacerse reaccionar juntos bajo condiciones esténdar de Buchwald

como se describe en Proceso a.
La sintesis de compuestos de férmula (VIII) se describe en Esquema

Compuestos de férmula (IX) son compuestos obtenibles en el
comercio, o se conocen en la literatura, o se preparan por procesos estindar
conocidos en el arte.

Amines de férmula (VI) son compuestos obtenibles en el comercio, o
se conocen en la literatura, o se preparan por procesos estandar conocidos
en el arte.

Se apreciard que ciertos de los diferentes sustituyentes de anillo en
los compuestos de la presente invencién pueden introducirse por reacciones
estindar de sustitucién aromética o generarse por modificaciones
convencionales de grupo funcional antes o inmediatamente después de los
procesos mencionados més arriba y, como tales, se incluyen en el aspecto
del proceso de la invencion. Tales reacciones y modificaciones incluyen,
por ejemplo, introduccion de un sustituyente por medio de una reaccion de
sustituciéon aromidtica, reducciébn de sustituyentes, alquilacién de
sustituyentes y oxidacion de sustituyentes. Los reactivos y condiciones de
reaccion para tales procedimientos son bien conocidos en el arte quimico.

Ejemplos particulares de reacciones de sustitucién aromética incluyen la

o
14
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introduccién de un grupo nitro usando &cido nitrico concentrado, la
introduccién de un grupo acilo usando, por ejemplo, un haluro de acilo y
dcido de Lewis (tal como tricloruro de aluminio) bajo condiciones de
Friedel Crafts; la introduccién de un grupo alquilo usando un haluro de
alquilo y écido de Lewis (tal como tricloruro de aluminio) bajo condiciones
de Friedel Crafts; y la introduccion de un grupo halégeno. Ejemplos
particulares de modificaciones incluyen la reduccion de un grupo nitro a un
grupo amino mediante, por ejemplo, hidrogenacién catalitica: con un
catalizador de niquel o tratamiento con hierro en presencia de 4cido
clorhidrico con calentamiento; oxidacién de alquiltio a alquilsulfinilo o
alquilsulfonilo.

Se apreciard ademds que en algunas de las reacciones mencionadas
aqui puede ser necesario/deseable proteger cualesquiera grupos sensibles en
los compuestos. Los casos en donde la proteccidn es necesaria o deseable y
los métodos de proteccién son conocidos por aquellas personas con
habilidades en el arte. Grupos protectores convencionales pueden usarse de
acuerdo con la practica estdndar (como ilustracion véase T.W. Green,
Protective Groups in Organic Synthesis, John Wiley and Sons, 1991). Por
consiguiente, si los reactivos incluyen grupos tales como amino, carboxi o
hidroxi, puede ser deseable proteger el grupo en alguna de las reacciones
mencionadas aqui.

Un grupo protector apropiado para un grupo amino o alquilamino es,
por ejemplo, un grupo acilo, por ejemplo un grupo alcanocilo tal como
acetilo, un grupo alcoxicarbonilo, por ejemplo un grupo metoxicarbonilo,
etoxicarbonilo o r-butoxicarbonilo, un grupo arilmetoxicarbonilo, por
ejemplo benciloxicarbonilo, o un grupo aroilo, por ejemplo benzoilo. Las
condiciones de desproteccion para los grupos protectores mencionados
varian necesariamente con la eleccion del grupo protector. Asi, por
ejemplo, un grupo acilo tal como un grupo alcanoilo, o alcoxicarbonilo o un
grupo aroilo puede retirarse, por ejemplo, mediante hidrélisis con una base
apropiada tal como un hidréxido de metal alcalino, por ejemplo hidréxido
de litio o sodio. Alternativamente un grupo acilo tal como un grupo #-

o
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butoxicarbonilo puede retirarse, por ejemplo, mediante tratamiento con un
dcido apropiado tal como &cido clorhidrico, sulfiirico o fosférico o 4cido
trifluoroacético y un grupo arilmetoxicarbonilo tal como un grupo
benciloxicarbonilo puede retirarse, por ejemplo, mediante hidrogenacion
sobre un catalizador tal como paladio en carbono, o mediante tratamiento
con 4cido de Lewis, por ejemplo, tris(trifluoroacetato) de boro. Un grupo
protector adecuado alte_-mativo para un grupo amino primario es, por
ejemplo, un grupo ftaloilo que puede retirarse mediante tratamiento con una
alquilamina, por ejemplo, dimetilaminopropilamina, o con hidrazina.

Un grupo protector apropiado para un grupo hidroxi, por ejemplo, un
grupo acilo, por ejemplo, un grupo alcanoilo tal como acetilo, un grupo
aroilo, por ejemplo benzoilo, o un grupo arilmetilo, por ejemplo bencilo.
Las condiciones de desproteccion para los anteriores protectores de grupo
variarén necesariamente con la eleccién del grupo protector. Asf, por
ejemplo, un grupo acilo tal como un grupo alcanoilo o un grupo aroilo
puede retirarse, por ejemplo, mediante hidrélisis con una base adecuada tal
como un hidroxido de metal alcalino, por ejemplo hidréxido de litio o
sodio. Alternativamente un grupo arilmetilo tal como un grupo bencilo
puede retirarse, por ejemplo, mediante hidrogenacién sobre un catalizador
tal como paladio en carbono.

Un grupo protector apropiado para un grupo carboxi es, por ejemplo,
un grupo esterificante, por ejemplo un grupo metilo o un grupo etilo que
puede retirarse, por ejemplo, mediante hidrdlisis con una base tal como
hidréxido de sodio, o por ejemplo un grupo #-butilo que puede retirarse, por
ejemplo, mediante tratamiento con un écido, por ejemplo un écido orgénico
tal como 4cido trifluoroacético o, por ejemplo un grupo bencilo que puede
retirarse, por ejemplo, mediante hidrogenacion sobre un catalizador tal
como paladio sobre carbono.

Los grupos protectores pueden retirarse en cualquier fase conveniente
en la sintesis usando técnicas convencionales bien conocidas en el arte
quimica.

A
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Tal como se manifestd mds arriba en el texto los compuestos
definidos en la presente invencion poseen actividad de anti-proliferacién
celular tal como actividad anti-cancer que se cree que proviene de la
actividad inhibidora de CDK del compuesto. Estas propiedades pueden
evaluarse, por ejemplo, usando el procedimiento que se expone més
adelante:-

nsayo
Se han utilizado las siguientes abreviaturas:-

HEPES es N-[2-hidroxietil]piperazina-N"-[4cido 2-etanosulfénico}

DTT es ditiotreitol

PMSF es fluoruro de fenilmetilsulfonilo

Los compuestos se probaron en un ensayo de quinasa in vitro en
formato de 96 pozos usando Ensayo de Proximidad por Centelleo (SPA-
obtenido de Amersham) para medir la incorporacién de [y-33-P]-Adenosina
Trifosfato en un sustrato de andlisis (protefna GST-Retinoblastoma; GST-
Rb). En cada pozo se puso el compuesto a analizarse (diluido en DMSO y
agua para corregir concentraciones) y en pozos de control roscovitina como
un control inhibidor o DMSQO como control positivo.

Aproximadamente 0.2ul de enzima parcialmente purificada de
CDK2/Ciclina E (cantidad en funccién de la actividad enzimédtica) diluida
en 25ul de tampon de incubacion se agregaron a cada pozo, seguidamente
20ul de mezcla GST-Rb/ATP/ATP33 (que contenia 0.5ug GST-Rb y 0.2
pM ATP y 0.14 uCi [y-33-P]-Adenosina Trifosfato en tampén de
incubacién), y la mezcla resultante se agité suavamente, luego se incubé a
temperatura ambiente durante 60 minutos.

A cada pozo se agregaron luego 150 uL de solucién de bloqueo que
contenia (0.8mg/pozo de Protefna A-PVT microesfera SPA (Amersham)),
20pM/pozo de Anti-Glutation Transferasa, 1gG de conejo (obtenida de
Sondas Moleculares), 61mM EDTA y 50Mm HEPES pH 7.5 que contenian
0.05% de azida de sodio.

&
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Las placas se sellaron con selladores de placa Topseal-S, luego se
hicieron rotar durante dos horas a 2500rpm, 1124xg., durante 5 minutos.
Las placas se leyeron en un Topcount durante 30 segundos por pozo.

El tampén de incubacién usado para diluir las mezclas de enzima y
sustrato contenia 50mM HEPES pH 7.5, 10mM MnCl,, InMDTT, 100 uM
vanadato de sodio, 100uM NaF, 10mM glicerofosfato de sodio, BSA
(Img/ml final).

Sustrato de Prueba .

En este ensayo sbélo se us6é parte de la proteina retinoblastoma
(Science 1987 Mar 13;235(4794):1394-1399; Lee W.H., Bookstein R.,
Hong F., Young L.J., Shew J.Y., Lee E.Y.), fusionada a un marcador GST.
Se efectué PCR de gen de retinoblastoma codificador de aminodcidos 379-
928 (obtenidos de pldsmido de retinoblastoma ATCC pLRbRNL), y la
secuencia se clond en el factor de fusion pGEx 2T (Smith D.B. and
Johnson, K.S. Gene 67, 31 (1988); que contenfa un promotor tac de
expresién inducible, gen intemo lac I? para uso en cualquier anfitrién
E.Coli, y una region codificadora para escisién de trombina — obtenida de
Pharmacia Biotech) que se emple6 para amplificar aminoédcidos 792-928.
Esta secuencia se cloné nuevamente en pGEx 2T.

La secuencia 792-928 de retinoblastoma asi obtenida se expresé en
E.Coli (células BL21 (DE3) pLysS) usando técnicas esténdar de expresién
inducible, y se purificé en la siguiente forma.

Pasta E.coli se re-suspendié en 10ml/g de tampén NETN (50mM
Tris pH 7.5, 120mM NaCl, ImM EDTA, 0.5% v/v NP-40, InM PMSF,
lug/ml leupeptin, lug/ml aprotinina y lug/ml pepstatina) y se sonicH
durante 2 x 45 segundos por 100 ml de homogenado. Luego de la
centrifugacién, el sobrenadante se cargd en 10 ml columna de glutatién
sefarosa (Pharmacia Biotech, Herts, UK), y se lavd con tampén NETN.
Luego de lavar con tampén de quinasa (50mM HEPES pH 7.5, 10mM
MgCl,, ImM DTT, ImM PMSF, lug/ml leupeptina, 1ug/ml aprotinina y
lug/ml pepstatina), la proteina se eluy6 con 50mM de glutatién reducido en
tamp6én de quinasa. Se agruparon fracciones que contenian GST-Rb(792-
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927) y se dializaron durante la noche contra tampdén de quinasa. El
producto final se analizé mediante Sodium Dodeca Sulfate [Dodecil Sulfato
de Sodio] (SDS) PAGE (gel de poliacrilamida) usando 8-16% geles de Tris-
Glicina (Novex, San Diego, USA).

CDK2 y Ciclina E

Las pautas de lectura abierta de CDK2 y Ciclina E se aislaron
mediante PCR de transcriptasa reversa empleando célula HeLa y mARN de
célula T activada como un molde y se cloné en el vector de expresién del
insecto pVL1393 (obtenido de Invitrogen 1995 nimero de catdlogo:
V1392-20). CDK2 y ciclina E se expresaron entonces dualmente [usando
una técnica estdndar de co-infeccién de virus Baculogold] en el sistema de
células SF21 del insecto (células de Spodoptera Frugiperda derivadas del
tejido ovérico del gusano cogollero — obtenible comercialmente).

Ejemplo de Produccién de Ciclina E/CDK2

El siguiente Ejemplo ofrece detalles acerca de la produccién de
Ciclina E/CDK2 en células SF21 (en TC100 + 10% FBS (TCS) + 0.2%
Pluronic) que tiene una MOI [multiplicidad de infeccién] 3 de infeccién
dual para cada virus de Ciclina E & CDK2.

Células SF21 cultivadas en un cultivo con botellas giratorias con 2.33
x 108 células/ml se usaron para inocular botellas giratorias de 10 x 500ml
con 0.2 x 10E6 células/ml. Las botellas giratorias se incubaron en un
aparejo giratorio a 28°C.

Luego de 3 dias (72 horas) se contaron las células, y se encontré que
el promedio de 2 botellas era 1.86 x 10E6 células/ml (99% viable). Los
cultivos se infectaron entonces con los virus duales en una MOI 3 para
cada virus.

Los virus se mezclaron juntos antes de la adicion a los cultivos, y los
cultivos de devolvieron al aparejo giratorio a 28°C.

Luego de 2 dias (48 horas) de pos-infeccion se recogieron los 5 Litros
de cultivo. El conteo total de células al momenio de la cosecha fue de 1.58
x 10E6 células/ml (99% viable). Las células se hicieron girar a 2500rpm,
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30 minutos, 4°C en Heraeus Omnifuge 2.0 RS en lotes de 250 ml. Se
deseché el sobrenadante.

Co-purificacién Parcial de Cdk2 y Ciclina E

Células Sf21 se re-suspendieron en tampon de lisis (50mM Tris pH
8.2, 10mM MgCl,, ImM DTT, 10mM glicerofosfato, 0.1mM ortovanadato
de sodio, 0.lmM NaF, 1ImnM PMSF, lug/ml leupeptina y lug/ml
aprotinina) y se homogeneizaron durante 2 minuto en un homogeneizador
Dounce. Luego de la centrifugacién, el sobrenadante se cargé en una
columna de intercambio de aniones Poros HQ/M 1.4/100 (PE Biosystems,
Hertford, UK). Cdk2 y Ciclina E se co-eluyeron al comienzo de una
gradiente 0-1M NaCl (relaizada en tampén de lisis menos inhibidores de
proteasa) sobre 20 volimenes de columna. La co-elucién se verific
mediante transferencia western blot usando anticuerpos anti-Cdk2 y anti-
Ciclina E (Santa Cruz Biotechnology, California, US).

Por analogia, pueden estructurarse ensayos disefiados para evaluar la
inhibicion de CDK4 y CDK6. CDK2 (Acceso No. X62071 EMBL) puede
usarse junto con Ciclina A o Ciclina E (véase Acceso No. M73812 EMBL),
y detalles adicionales para dichos ensayos se encuentran incluidos la
Publicacién Internacional PCT (Tratado de Cooperacién en Materia de
Patentes) No. WO099/21845, cuyas secciones Evaluacién Bioquimica &
Biologica relevantes se incorporan aqui por referencia.

Aunque las propieddades farmacolégicas de los compuestos de la
férmula (T) varfan con el cambio estructural, en general la actividad que
poseen los compuestos de la férmula (I) pueden demostrarse en
concentraciones ICs; o dosis en el rango 250ul a 1nM.

Cuando se prueba en el ensayo ya mencionado in-vitro la actividad
inhibidora de CDK2 de Ejemplo 14 se midié como ICsy = 0.146uM.

La actividad in vivo de los compuestos de la presente invencién
puede evaluarse por técnicas estdndar, por ejemplo midiendo la inhibicién
del crecimiento celular y evaluando la citotoxicidad.

La inhibicién del crecimiento cellular puede medirse tifiendo las
células con sulforhodamina B (SRB), un tinte fluorescente que tifie
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proteinas y, en consecuencia, da un estimativo de la cantidad de proteina (es
decir, células) en un pozo (véase Boyd, M.R. (1989) Status of the NCI
preclinical antitumour drug discovery screen. Prin. Prac Oncol 10:1-12),
Por lo tanto, se suministran los siguientes detalles de medicién de inhibicién
de crecimiento celular:-

Las células se pusieron en placas en un medio apropiado en un
volumen de 100ul1 en placas de 96 pozos; el medio era Dulbecco's Modified
Eagle media para MCF-7, SK-UT-1B y SK-UT-1. La células se dejaron
unir durante la noche, luego se agregaron compuestos inhibidores en varias
concentraciones en una concentracién méxima de 1 % DMSO (v/v). Se
analizd una placa de control para dar un valor de las células antes de la
dosificacién. Las células se incubaron a 37°C, (5% CO,) durante tres dias.

Al término de los tres dias se agregé TCA a las placas a una
concentracién final de 16% (v/v). Las placas se incubaron entonces a 4°C
durante 1 hora, se retiré el sobrenadante y las placas se lavaron en agua de
grifo. Luego del secado, se agregaron 100ul de tinte SRB (0.4% SRB en 1
% 4cido acético) durante 30 minutos a 37°C. Se retir6 el exceso de SRB y
las placas se lavaron en 1 % dcido acético. La SRB enlazada a proteina se
solubiliz6 en 10mM Tris pH 7.5 y se agit0 durante 30 minutos a
temperatura ambiente. Las ODs se leyeron a 540nm, y se determiné la
concentration del inhibidor que causaba una inhibicién del 50% del
crecimiento de un gréfico semilogaritmico de la concentracién del inhibidor
versus absorcién. La concentracién de compuesto que redujo la densidad
Optica por debajo de la obtenida cuando las células se pusieron en placas al
comienzo del experimento arrojé el valor de tocixidad.

Valores tipicos ICs, para compuestos de la invencién cuando se
analizan en el ensayo SRB se encuentran en el rango de ImM a InM.

De acuerdo con otro aspecto de la invencién se provee una
composicién farmacéutica que comprende un derivado de pirimidina de la
férmula (I), o u su sal de aceptacion farmacéutica o su éster hidrolizable en
vivo, como se defini6 mas arriba en el texto en asociacién con un diluyente

o portador de aceptacién farmacéutica.
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La composicion puede estar en una forma adecuada para
administracién oral, por ejemplo, como un comprimido o cépsula, para
inyeccidén parenteral (incluyendo intravenosa, subcuténea, intramuscular,
intravascular o infusién) como solucién estéril, suspension o emulsién, para
administracion tépica como un ungiiento o crema o para administracion
rectal como un supositorio.

En general las composiciones mencionadas pueden prepararse en una
manera convencional usando excipientes convencionales.

El compuesto de formula (I) se administrard normalmente a un
animal de sangre caliente en una dosis unitaria en el rango de 5-5000 mg
por m? de édrea corporal del animal, es decir, aproximadamente 0.1-100
mg/kg, y ésta proporciona normalmente una dosis de efecto terapéutico.
Una forma de dosis unitaria tal como un comprimido o cépsula contendrd
usualmente, por e¢jemplo, 1-250 mg de ingrediente activo. Preferiblemente
se emplea una dosis diaria en el rango de 1-50 mg/kg. No obstante, la dosis
diaria se variard necesariamente en funcién del anfitrion tratado, la via
particular de administracién, y la gravedad de la afeccién que se estd
tratando. En consecuencia, la dosificacién optima puede determinarse por
el médico que esta tratando a cualquier paciente particular.

De acuerdo con otro aspecto de la presente invencién se provee un
compuesto de la férmula (I), o su sal de aceptacion farmacéutica o su éster
hidrolizable in vivo, como se definié mds arriba en el texto, para uso en un
método de tratamiento del organismo humano o animal por terapia.

Hemos hallado que los compuestos definidos en la presente
invencién, o su sal de aceptacién farmacéutica o su éster hidrolizable in
vivo, son inhibidores efectivos del ciclo celular (agentes de anti-
proliferacién celular), propiedad que se cree proceder de sus propiedades
inhibidoras de CDK. En consecuencia, se espera que los compuestos de la
presente invencién sean Gtiles en el tratamiento de enfermedades o
condiciones médicas mediadas sélo o en parte por enzimas CDK, es decir,
los compuestos puede usarse para producir un efecto inhibidor de CDK en
un animal de sangre caliente necesitado de dicho tratamiento. Por lo tanto,

il



WO 02/20512 - PCT/GB01/03864
los compuestos de la presente invencién provén un método para tratar la
proliferacién de células malignas caracterizadas por la inhibicién de
enzimas de CDK, es decir, los compuestos pueden usarse para producir un
efecto anti-proliferativo mediado s6lo o en parte por la inhibicién de CDKs.
Se espera que dicho compuesto de la invencion posea un amplio rango de
propiedades anti-céncer puesto que las CDKs han estado implicadas en
numerosos cénceres humanos comunes tales como leucemia y céncer de
mama, pulmén, colon, recto, estdbmago, préstata, vejiga, pancreas y ovarios.
Por consiguiente, se espera que un compuesto de la invencién poseerd
actividad anti-cdncer contra estos cdnceres. Se espera ademéds que un
compuesto de la presente invencion poseerd actividad contra un rango de
leucemias, malignidades linfoideas y tumores sélidos tales como
carcinomas y sarcomas en tejidos tales como higado, rifién, prostata y
pancreas. En particular, se espera que dichos compuestos de la invencién
retarden ventajosamente el crecimiento de tumores sélidos primarios y
recurrentes, por ejemplo, del colon, mama, préstata, pulmones y piel. Més
particularmente se espera que dichos compuestos de la invencién, o su sal
de aceptacién farmacéutica o su éster hidrolizable in vivo, inhiban el
crecimiento de aquellos tumors s6lidos primarios y recurrentes que se
asocian con CDKs, especialmente aquellos tumores que dependen
significativamente de CDKs por su crecimiento y disfusién, incluyéndq por
ejemplo, ciertos tumores del colon, mama, prdstata, pulmén, vulva y piel.

Se espera ademis que un compuesto de la presente invencién poseerd
actividad contra otras enfermedades de proliferacion celular en un rango
amplio de otros estados patolégicos incluyendo leucemias, desérdenes
fibroproliferativos y diferenciativos, psoriasis, artritis reumatoide, sarcoma
de Kaposi, hemangioma, nefropatias agudas y cronicas, ateroma,
aterosclerosis, restenosis arterial, enfermedades autoinmunes, inflamacién
aguda y crénica, enfermedades 6seas y oculares con proliferacion de vasos
retinales.

Por consiguiente, de acuerdo con este aspecto de la invencién se
provee un compuesto de la férmula (I), o su sal de aceptacion farmacéutica
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o su éster hidrolizable in vivo, como se definié més arriba en el texto para
uso como medicamento; y el uso de un compuesto de la férmula (), o su sal
de aceptacién farmacéutica o su éster hidrolizable in vivo, como se definid
més arriba en el texto en la manufactura de un medicamento para empleo en
la produccién de un efecto inhibidor del ciclo celular (anti-proliferacién
celular) en un animal de sangre caliente tal como el hombre.
Particularmente, un efecto inhibidor se produce evitando la entrada en o
progresion a través de la fase S mediante inhibicion de CDK2, CDK4 y/o
CDKaG, especialmente CDK2.

De acuerdo con una caracteristica adicional de la invencién, se
provee un compuesto de la férmula (I), o su sal de aceptacion farmacéutica
o su éster hidrolizable in vivo, como se definié més arriba en el texto en la
manufactura de un medicamento para empleo en el tratamiento de cénceres
(tumores solidos y leucemias), desdrdenes fibroproliferativos y
diferenciativos, psoriasis, artritis reumatoide, sarcoma de Kaposi,
hemangioma, nefropatias agudas y crénicas, ateroma, aterosclerosis,
restenosis arterial, enfermedades autoinmune, inflamacién aguda y crénica,
enfermedades dseas y enfermedades oculares con proliferacién de vasos
retinales, particularmente en el tratamiento de cdnceres.

De acuerdo con una caracteristica adicional de este aspecto de la
invencion se provee un método para producir un efecto inhibidor del ciclo
celular (anti-proliferacién celular) en un animal de sangre caliente, tal como
el hombre, necesitado de dicho tratamiento que comprende administrar a
dicho animal una cantidad efectiva de un compuesto como se defini6
inmediatamente més arriba. Particularmente, un efecto inhibidor se
produce evitando la entrada en o la progresién a través de la fase S
mediante inhibicién de CDK2, CDK4 y/o CDK6, especialmente CDK2.

De acuerdo con una caracteristica mas de este aspecto de la invencién
se provee un método para produbir un efecto inhibidor del ciclo celular
(anti-proliferacion celular) en un animal de sangre caliente, tal como el
hombre, necesitado de dicho tratamiento que comprende administrar a
dicho animal una cantidad efectiva de un compuesto de férmula (I) o su sal
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de aceptacién farmacéutica o su éster hidrolizable in vivo como se definié
mas arriba en el texto. Particularmente, un efecto inhibidor se produce
evitando la entrada en o la progresién a través de la fase S mediante
inhibicion de CDK2, CDK4 y/o CDKG6, especialmente CDK2.

De acuerdo con una caracteristica adicional de este aspecto de la
invencion se provee un método de tratar cénceres (tumores sélidos y
leucemias), desérdenes fibroproliferativos y diferenciativos, psoriasis,
artritis reumnatoide, sarcoma de Kaposi, hemangioma, nefropatias agudas y
cronicas, ateroma, aterosclerosis, restenosis arterial, enfermedades
autoinmunes, inflamacion aguda y crénica, enfermedades O6seas y
enfermedades oculares con proliferacién de vasos retinales, en un animal de
sangre caliente, tal como el hombre, necesitado de dicho tratamiento que
comprende administrar a dicho animal una cantidad efectiva de un
compuesto de formula (I) o su sal de aceptacion farmacéutica o su éster
hidrolizable in vivo como se definié méds arriba en el texto.

Particularmente se provee un método de tratar céncer en un animal de
sangre caliente, tal como el hombre, necesitado de dicho tratamiento que
comprende administrar a dicho animal una cantidad efectiva de un
compuesto de formula (I) o su sal de aceptacién farmacéutica o su éster
hidrolizable in vivo como se definié més arriba en el texto.

En un aspecto adicional de la invencién se provee una composicion
farmacéutica que comprende un compuesto de la férmula (I), o su sal de
aceptacién farmacéutica o su éster hidrolizable in vivo, como se definié més
arriba en el texto en asociacion con un diluyente o portador de aceptacién
farmacéutica para uso en la produccién de un efecto inhibidor del ciclo
celular (anti-proliferacion celular) en un animal de sangre caliente tal como
el hombre.

En un aspecto més de la invencion se provee una composicién
farmacéutica que comprende un compuesto de la formula (I), o su sal de
aceptacion farmacéutica o su éster hidrolizable in vivo, como se definié més
arriba en el texto en asociacién con un diluyente o portador de aceptacién
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farmacéutica para uso en el tratamiento de cénceres (tumores sélidos y
leucemias), desordenes fibroproliferativos y diferenciativos, psoriasis,
artritis reumatoide, sarcoma de Kaposi, hemangioma, nefropatias agudas y
crénicas, ateroma, aterosclerosis, restenosis arterial, enfermedades
autoinmunes, inflacibn aguda y cronica, enfermedades Oéseas vy
enfermedades oculares con proliferacién de vasos retinales, en un animal de
sangre caliente como el hombre.

En un aspecto méds de la invencién se provee una composicién
farmacéutica que comprende un compuesto de formula (I), o su sal de
aceptacion farmacéutica o su éster hidrolizable in vivo, como se defini6 més
arriba en el texto en asociacién con un diluyente o portador de aceptacién
farmacéutica para uso en el tratamiento de céncer en un animal de sangre
caliente tal como el hombre.

Igualmente, evitar que las células ingresen en la sintesis de ADN
mediante inhibicién de actividades que desencadenan la fase S esencial, tal
como iniciacion de CDK2, puede ser itil en proteger células normales del
cuerpo de la toxicidad de agentes farmacéuticos especifica del ciclo. La
inhibicién de CDK2 6 4 evitara la progresion en el ciclo celular en células
normales que podrian limitar la toxicidad de agentes farmacéuticos
especifica del ciclo que actian en la fase S, G2 o mitosis. Dicha proteccién
podria resultar en la prevencion de pérdida del cabello normalmente
asociada con estos agentes.

Por consiguiente, en otro aspecto de la invencién se provee un
compuesto de formula (I) como se definié més arriba o su sal de aceptacién
farmacéutica o su éster hidrolizable in vivo para uso como un agente
protector celular.

Por lo tanto en un aspecto adicional de la invencién se provee un
compuesto de férmula (I) como se definid arriba o su sal de aceptacién
farmacéutica o su éster hidrolizable in vivo para uso en la prevencién de la
caida del cabello derivada del tratamiento de condiciones malignas con
agentes farmacéuticos.

o
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" Ejemplos de agentes farmacéuticos para tratar condiciones malignas
conocidos por causar pérdida del cabello incluyen agentes alquilantes tales
como ifosfamida y ciclofosfamida; antimetabolitos tales como metotrexate,
5-fluorouracil, gemcitabina y citarabina; alcaloides vinca y andlogos tales
como vincristina, vinbalstina, vindesina, vinorelbina; taxanos tales como
paclitaxel y docetaxel; inhibidores de topoisomerasa I tal como irinotecdn
y topotecdn; antibidticos citotdxicos tales como doxorubicina,
daunorubicina, mitoxantrone, actinomicina-D y mitomicina; y otros tales
como etopdsido y tretinoina,

En otro aspecto de la invencion, el compuesto de férmula (I), o su sal
de aceptacién farmacéutica o su éster hidrolizable in vivo, pueden
administrarse en asociacién con uno o mads de los agentes farmacéuticos
mencionados. En este caso el compuesto de formula (I) puede
administrarse por medios sistémicos o no sistémicos. Particularmente el
compuesto de férmula (I) puede administrarse por medios no sistémicos,
por ejemplo, administracidn topica.

Por consiguiente, en una caracteristica adicional de la invencién, se
provee un método de prevenir la pérdida del cabello durante el tratamiento
de una o més condiciones malignas con agentes farmacéuticos, en un
animal de sangre caliente, tal como el hombre, que comprende administrar a
dicho animal una cantidad efectiva de un compuesto de férmula (T), o su sal
de aceptacién farmacéutica o su éster hidrolizable in vivo.

En una caracteristica adicional de la invencién, se provee un método
de prevenir la pérdida del cabello durante el tratamiento de una o mas
condiciones malignas con agentes farmacéuticas, en un animal de sangre
caliente, tal como el hombre, que comprende administrar a dicho animal
una cantidad efectiva de un compuesto de formula (I), o su sal de
aceptacién farmacéutica o su éster hidrolizable in vivo en administracién
simultdnea, consecutiva o separada con una cantidad efectiva de dicho
agente farmacéutico.

De acuerdo con otro aspecto de la invenciébn se provee una

composicién farmacéutica para uso en prevenir la pérdida del cabello
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derivada del tratamiento de condiciones malignas con agentes
farmacéuticos que comprende un compuesto de férmula (I), o su sal de
aceptacion farmacéutica o su éster hidrolizable in vivo, y dicho agente
farmacéutico, en asociacién con un diluyente o portador de aceptacién
farmacéutica. '

De acuerdo con otro aspecto de la presente invencién se provee un
estuche que comprende un compuesto de férmula (I), o su sal de aceptacién
farmacéutica o su éster hidrolizable in vivo, y un agente farmacéutico para
tratar condiciones malignas que se conocen por causar la pérdida del
cabello.

De acuerdo con otro aspecto de la presente invencién se provee un
estuche que comprende:

a) un compuesto de férmula (I), o su sal de aceptacién farmacéutica o su
éster hidrolizable in vivo, en una primera forma de dosificacién unitaria;

b) un agente farmacéutico para tratar condiciones malignas que son
conocidas por causar pérdida del cabello; en una segunda forma de
dosificacién unitaria; y

c) medios de envase para contener dichas formas de dosificacion primera y
segunda.

De acuerdo con otra caracteristica de la invencién se provee el uso de
un compuesto de la formula (I), o su sal de aceptacién farmacéutica o su
éster hidrolizable in vivo, en la manufactura de un medicamento para la
prevencion de pérdida del cabello durante el tratamiento de condiciones
malignas con agentes farmacéuticos.

De acuerdo con otro aspecto de la presente invencién se provee un
tratamiento en combinacion para la prevencion de la pérdida del cabello que
comprende la administracién de una cantidad efectiva de un compuesto de
la férmula (T), o su sal de aceptacién farmacéutica o su éster hidrolizable in
vivo, opcionalmente juntos con un diluyente o portador de aceptacion
farmacéutica, con la administracién simultinea, consecutiva o separada de
una cantidad efectiva de un agente farmacéutico para el tratamiento de

condiciones malignas a un animal de sangre caliente, tal como el hombre.
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Como ya se indicd mids arriba, el tamafio de la dosis requerida para el
tratamiento terapéutico o profildctico de una enfermedad particular de
proliferacién celular variard necesariamente en funcién del anfitrién tratado,
la via de administracién y la gravedad de la afeccién que se ests tratando.
Se prevé una dosis unitaria en el rango, por ejemplo, 1-100 mg/kg,
preferiblemente 1-50 mg/kg.

La actividad inhibidora de CDK definida més arriba en el texto puede
aplicarse como una terapia unica o puede incluir, ademés de un compuesto
de la invencién, una o més de otras sustancias y/o tratamientos. Dicho
tratamiento conjunto puede lograrse mediante la administracién simultdnea,
consecutivo o separada de los componentes individuales del tratamiento.
En el campo de la oncologia médica es una prictica normal usar una
combinacién de diferentes formas de tratamiento para tratar a cada paciente
con cancer. En la oncologia médica el otro componente(s) de dicho
tratamiento conjunto en adicién al tratamiento inhibidor del ciclo celular
definido mds arriba en el texto pueden ser: cirugia, radioterapia o
quimioterapia. Dicha quimioterapia puede cubrir tres categorias principales
de agente terapéutica:

(i) otros agentes inhibidores del ciclo celular que operan por los mismos
mecanismos o diferentes de los definidos mas arriba en el texto;

(i) agentes citostdticos tales como antiestrégenos (por ejemplo tamoxifén,
toremifeno, raloxifeno, droloxifeno, yodoxifeno), progestégenos (por
ejemplo acetato de megestrol), inhibidores de aromatasa (por ejemplo
anastrozol, letrazol, vorazol, exemestano), antiprogestgenos,
antiandrégenos (por ejemplo flutamida, nilutamida, bicalutamida, acetato de
ciproterona), agonistas LHRH y antagonistas (por ejemplo, acetato de
goserelin, luprolida), inhibidores de testosterona 5a-dihidroreductasa (por
ejemplo finasteride), agentes anti-invasién (por ejemplo, inhibidores de
metaloproteinasa como marimastat e inhibidores de funcién de receptor
activador uroquinasa plasmindgeno) e inhibidores de funcién de factor de
crecimiento (tales factores de crecimiento incluyen por ejemplo factor de
crecimiento derivado de plaquetas y factor de crecimiento de hepatocitos,
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dichos inhibidores incluyen anticuerpos de factor de crecimiento,
anticuerpos de receptor de factor de crecimiento, inhibidores de tirosina
quinasa e inhibidores de serina/treonina quinasa); y

(iii)) férmacos antiproliferativos/antineopldsicos y sus combinaciones,
como se emplean en oncologia médica, tales como antimetabolitos (por
ejemplo antifolatos como metotrexate, fluoropirimidinas como 5-
fluorouracil, andlogos de purina y adenosina, citosina arabindsido);
antibidticos antitumorales (por ejemplo antraciclinas como doxorubicina,
daunomicina, epirubicina e idarubicina, mitomicina-C, dactinomicina,
mitramicina); derivados de platino (por ¢jemplo cisplatiho, carboplatino);
agentes alquilantes (por ejemplo, mostaza nitrogenada, melfalén,
clorambucil, busulfin, ciclofosfamida, ifosfamida, nitrosoureas, tiotepa);
agentes antimicéticos (por ejemplo alcaloides vinca como vincristina y
taxoides comoe taxol, taxotere); inhibidores de topoisomerasa (por ejemplo
epipodofilotoxinas como etopdsido y tenipésido, amsacrina, topotecan). De
acuerdo con este aspecto de la invencion se provee un producto
farmacéutico que comprende un compuesto de la férmula (I) como se
definié mas arriba en el texto y una sustancia anti-tumoral adicional como
ya se defini6é para el tratamiento conjunto de céncer.

Ademés de su empleo en medicina terapéutica, los compuestos de
férmula (I) y sus sales de aceptacion farmacéutica son también Gtiles como
herramientas farmacoldgicas en el desarrollo y estandarizacién de sistemas
de prueba in vitro e in vivo para la evaluacién de los efectos de inhibidores
de la actividad del ciclo celular en animales de laboratorio tales como gatos,
perros, conejos, monos, ratas y ratones, como parte de la bisqueda de
nuevos agentes terapéuticos.

En las demds caracteristicas ya mencionadas de composicién
farmacéutica, proceso, método, uso y manufactura de medicamento, se
aplican igualmente las incorporaciones alternativas y preferidas de los
compuestos de la invencién descritas aqui.

Ejemplos
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La invencion se ilustrard ahora por los siguientes ejemplos no \l (
limitantes en los cuales, salvo que se especifique lo contrario:
(i) las temperaturas estin dadas en grados Celsius (°C); las operaciones se
llevaron a cabo a la temperatura del cuarto o a temperatura ambiente, es
decir, a una temperatura en el rango de 18-25°C;
(ii) las soluciones orgdnicas se secaron sobre sulfato de magnesio anhidro;
la evaporacién del solvente se realizé usando un evaporador rotatorio bajo
presion reducida (600-4000 Pascals; 4.5-30mmHg) con una temperatura de
bafio de hasta 60°C;
(iii) cromatografia significa cromatografia de destello en gel de silice; la
cromatografia de capa delgada (TLC) se llevé a cabo sobre placas de gel de
silicie;
(iv) en general, la serie de reacciones fue seguida por TLC y los tiempos de
reaccién se dan con fines de ilustracién Gnicamente;
(v) los productos finales tuvieron espectros de resonancia magnética nuclear
de protén (NMR) y/o datos espectrales de masas;
(vi) los rendimientos se dan con fines de ilustracién iinicamente y no son
necesariamente los que pueden obtenerse por el desarrollo de un proceso
minucioso; las preparaciones se repetian si se necesitaba més material;
(vii) cuando se dan, los datos de la NMR estin en forma de valores delta
para los principales protones de diagndstico, dados en partes por millén
(ppm) relativos a tetrametilsilano (TMS) como un estindar intemno,
determinados a 300 MHz usando un sulféxido de dimetilo de perdeuterio
(DMSO-ds) como solvente a menos que se indique lo contrario;
(viii) los simbolos quimicos tienen sus significados usuales; se emplean
unidades SI y simbolos;
(ix) las proporciones de solventes se dan en términos volumen:volumen
(VWX y
(x) los espectros de masas se corrieron con una energia electrénica de 70
voltios electron en el modo ionizacién quimica (CI) usando una sonda de
exposicion directa; donde se indica, la ionizacion se efectud por impacto de
electrones (EI), bombardeo de dtomos rapidos (FAB) o electrospray (ESP);
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se dan valores de m/z; generalmente, slo se reportan los iones que indican \l?/
la masa original; y, a menos que se especifique lo contrario, el i6n de masa

se indica (MH)";

(xi) a menos que se indique lo contrario, no se resolvieron los compuestos

que contenian un dtomo de carbono y/o azufre sustituido asimétricamente;

(xii) donde se describe una sintesis como anédloga a la descrita en un

ejemplo anterior, las cantidades utilizadas son las relaciones molares
equivalentes a las utilizadas en el ejemplo anterior;

(xvi) se han empleado las siguientes abreviaturas:

THF tetrahidrofurano;

DMF N, N-dimetilformamida;
DMFDMA dimetilformamida dimetilacetal;
EtOAc acetato de etilo;

MeOH metanol;

EtOH etanol;

DCM diclorometano; y

DMSO dimetilsulféxido.

xvii) donde se hace referencia a una columna Isolute SCX-2, esto significa
un cartucho de extraccién de "intercambio de iones" para absorcién de
compuestos basicos, es decir, un tubo de polipropileno que contiene un
fuerte absorbente de intercambio de cationes a base de 4cido
bencenosulfénico, usado de acuerdo con las instrucciones de los
fabricantes, obtenido de Intemational Sorbent Technologies Limited,
Dyffryn Business Park, Hengeod, Mid Glamorgan, UK, CF82 7RJ;

xviii) donde se hace referencia a una columna de amina Isolute, esto
significa un cartucho de extraccién de “intercambio de iones” para
adsorcién de compuestos acidicos, es decir, un tubo de polipropileno que
contiene un aminosilano enlazado covalentemente a una particula de silice
usado de acuerdo con las instrucciones de los fabricantes obtenido de
Intemational Sorbent Technologies Limited, Dyffryn Business Park,
Hengeod, Mid Glamorgan, UK, CF82 7RJ;
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xix) donde se hace referencia a una columna Chemelut, esto significa un
cartucho de extraccion para el retiro de agua, es decir, un tubo de

polipropileno que contiene tierra de diatomeas usado de acuerdo con las
instrucciones de los fabricantes, obtenido de Varian, Harbor City,
California, USA.

Hidruro de sodio (45mg de una una suspension al 60% en aceite
mineral, 1.12 mmol) se agregd a una suspensién agitada de 5-(3-
dimetilaminoprop- 2-en-1-oil)-2-metilimidazol (100 mg, 0.56 mmol) y 3-
clorofenilguanidina (95 mg, 0.56 mmol) 1-butanol seco (4.0 ml) bajo
nitrégeno. La mezcla se agité a temperatura ambiente durante 15 minutos
luego se calentd a 126°C durante 26 horas. La mezcla de reaccién se dejé
enfriar y los volétiles se retiraron mediante evaporacién. El residuo se
suspendié en agua (20ml) y se agregé acido acético (67pl) y la solucién se
extrajo con DCM (3x20ml). Los extractos se combinaron, se secaron
(NaSQO,) y el solvente se retir6 mediante evaporaciébn. El residuo se
purific6 mediante cromatografia de columna eluyendo con DCM / MeOH
(100:0 aumentando en polaridad a 92:8) para producir el compuesto del
titulo 33mg, (21 %) como un sélido. NMR: 2.35 (s, 3H), 6.95 (d, 1H), 7.23
(d, 1H), 7.30 (t, 1H), 7.67 (s, 1H), 7.72 (s, 1H), 8.05 (s, 1H), 8.43 (d, 1H),
9.62 (s, 1H), 12.15 (s, 1H); m/z: 286.

1,2-dimetilimidazol-5-il)pirimidina
5-(3-Dimetilaminoprop-2-en-1-0il)-1,2-dimetilimidazol (Método 1;
111 mg, 0.58 mmol) y 3-clorofenilguanidina (97 mg, 0.58 mmol) se
trataron como se describe en Ejemplo 1 para producir el compuesto del
titulo 51 mg, (29%) como un sélido. NMR: 2.40 (s, 3H), 3.97 (s, 3R), 6.98

(d, 1H), 7.15 (d, 1H), 7.30 (t, 1H), 7.58 (d, 1H), 7.67 (s, 1H), 7.97 (s, 1H),
8.40 (d, 1H), 9.68 (s, 1H); m/z: 300.
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Ejemplo 3
2- Anilino-4-

Hidruro de sodio (167 mg de una suspensién al 60% en aceite
mineral, 4.18 mmol) se agregé a una suspension agitada de 5-(3-
dimetilaminoprop-2-en-1-oil)-2-metilimidazol (250 mg, 1.39 mmol) y se
suspendié hidrégeno carbonato de fenilguanidina (275 mg, 1.39 mmol) en
1-butanol seco (10ml) bajo nitrdgeno, y la mezcla se agité y calentd bajo
nitrégeno a 126°C durante 18 horas. La mezcla de reaccién se dejé enfriar
y se agregaron mds hidrégeno carbonato de fenilguanidina (275 mg, 1.39
mmol) e hidruro de sodio (111 mg de una suspensién al 60% en aceite
mineral, 2,78 mmol) y la mezcla se agitd y calentd a 126°C durante 20
horas mas. La mezcla de reaccidn se desarrollé como se describe en
Ejemplo 1 para producir el compuesto del titulo 159 mg, (46%) como un
sélido. NMR: 2.33 (s, 3H), 6.92 (t, 1H), 7.18 (d, 1H), 7.27 (t, 2H), 7.67 (s,
1H), 7.80 (d, 2H), 8.36 (d, 1H), 9.37 (s, 1H), 12.12 (s, 1H); m/z: 252.

Ejemplo 4

4-(2- Metilimidazol-5-il}-2-(4-sulfamoilanilino)pirimidina

Cloruro de tionilo (2.0 ml) se agreg6 a 2-anilino-42-metilimidazol-5-
il)pirimidina (Ejemplo 3; 98 mg, 0.39 mmol) enfriada a 0°C bajo
nitrogeno. Se agregd dcido clorosulfénico (104 pl, 1.56 mmol) y la

mezcla se agitoé a 0°C durante 30 minutos. Se retird el cloruro de tionilo en

exceso mediante evaporacién y el residuo se tratdo con una mezcla de THF
(4.0 ml) y solucién de amoniaco acuoso concentrado (1.0 ml). La mezcla se
agité durante 15 minutos y los volatiles se retiraron mediante evaporacién.
El residuo se tritur6 con agua, y el sélido precipitado se recogi® mediante
filtracion, se lavé con agua destilada y se secé bajo vacio para producir el
compuesto del titulo 62 mg, (48%). NMR: 2.33 (s, 3H), 7.10 (s, 2H), 7.24

(d, 1H), 7.72 (m, 3H), 7.95 (d, 2H), 8.43 (d, 1H), 9.83 (s, 1H); m/z: 331.
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Ejemplo 5

2-Anilino-4-(1,2-dimetilimidazol-5-il)pirimidina

5-(3-Dimetilaminoprop-2-enoil)-1,2-dimetilimidazol (Método 1; 314

mg, 1.62 mmol) y hidrégeno carbonato de fenilguanidina (321 mg, 1.62
mmol) se trataron como se describe en Ejemplo 1 para producir el
compuesto del titulo 113 mg, (26%) como un sélido. NMR: 2.37 (s,3H),
3.93 (s, 3H), 6.95 (t, 1H), 7.08 (d, 1H), 7.28 (t, 2H), 7.59 (s, 1H), 7.69 (d,
2H), 8.35 (d, 1H), 9.43 (s, 1H); m/z: 266.

Cloruro de tionilo (2.0 ml) se agrego a 2-anilino-4<(1,2-
dimetilimidazol-5-il)pirimidina (Ejemplo 5; 94 mg, 0.36 mmol) enfriada a
0°C bajo nitrégeno. Se agregé 4cido clorosulfénico (94 pl, 1.56 mmol) y
la mezcla se agité a 0°C durante 30 minutos, luego se dejé calendar a y se
agité durante dos horas a temperatura ambiente y luego se calenté a 90°C
durante una hora. Se retird el cloruro de tionilo en exceso mediante
evaporacién y el residuo se mezcld azeotrépicamente con tolueno. El
cloruro de sulfonilo crudo resultante se trat6é con una mezcla de THF (4.0
ml), agua (2.0 ml), y solucion de amoniaco acuoso concentrado (1.0 ml).
La mezcla se agitd durante 15 minutos y los volatiles se retiraron mediante
evaporacién. El residuo se trituré con agua (Sml), y el sélido precipitado
se recogié mediante filtracién, se lavd con agua destilada y se sec6é bajo
vacio. El producto crudo se suspendié luego v se agité en DCM (10 ml)
que contenia unas cuantas gotas de MeOH. El producto sélido se recogio
mediante filtracién, se lavé con DCM y se secd bajo vacio para producir el
compuesto del titulo 67 mg, (54%). NMR: 2.38 (s, 3H), 3.96 (s, 3H), 7.13
(s, 2H), 7.20 (d, IH), 7.63 (s, IH), 7.73 (d, 2H), 7.88 (d, 2H), 8.43 (d, 1H),
9.88 (s, 1H); m/z: 345.

Ejemplo 7
1-Bencil-2-metilimidazol-5-il)2-(3-cloroanilino)pirimidi
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Metaoxido de sodio (36.8 mg, 0.68 mmol) se agregé a una suspensién
agitada de 1-bencil-5<(3-dimetilaminoprop-2-en-1-oil)-2-metilimidazol
(Método 5; 153 mg, 0.57 mmol) y 3-clorofenilguanidina (106 mg, 0.62
mmol) en 1-butanol seco (1.0 ml) bajo nitrégeno. La mezcla de reaccién se
calent6 a reflujo durante 4 horas, luego se dejé enfriar. Los volatiles se
retiraron mediante evaporacién y el residuo se porcioné entre EtOAc y
solucién de hidrégeno carbonato de sodio acuoso saturado. La fase orgénica
se separd, se seco y el solvente se retird mediante evaporacién. El residuo
se purificd mediante cromatografia de columna, eluyendo con DCM vy
solucién 7M se amoniaco metandlico (97:3) para producir el compuesto del
titulo 73 mg, (34%). NMR: 2,35 (s, 3H), 5.78 (s, 2H), 6.84-7.00 (m, SH),
7.07 (t, 1H), 7.15-7.30 (m, 4H), 7.56-7.65 (m, 2H), 8.29 (d, 1H); m/z 374,

Ejemplo 8
Clorhidrato

Anhidrido trifluorometilsulfénico (0.16 ml, 0.93 mmol) se agregé a
una solucién de 2-metoxietanol (73.1 ml, 0.88 mmol) y
diisopropiletilamina (0.20 ml, 1.17 mmol) en DCM (1 ml) a -20°C y la
solucion se agité durante 30 minutos. Esta mezcla se agregé luego a una
solucion de 2-(3-cloroanilino)-4-(1-trifenilmetilimidazol-4-il)pirimidina
(Método 2; 300 mg, 0.58 mmol) en DCM (5 ml) a -20°C y la mezcla de
reaccion de dejé calentar y se agité durante 2 horas a temperatura ambiente.
La mezcla se extrajo entre EtOAc y solucién de carbonato hidrégeno de
sodio acuosos saturado. La fase orgdnica se separd, se secd y los voldtiles
se retiraron mediante evaporacién. El residuo se purific6 mediante
cromatografia de columna, eluyendo con DCM y solucién 7M de amoniaco
metandlico (99.5:0.5 aumentando en polaridad a 96:4). El producto
purificado se disolvié en éter y se tratd con cloruro de hidrégeno etérico. El
precipitado se recogié mediante filtracién se lavo con éter y se secé para
producir el compuesto del titulo 132 mg, (69%). NMR: 3.17 (s, 3H), 3.63
(t, 2H), 4.96 (t, 2H), 5.86 (br s, 1H), 7.04 (d, 1H), 7.28-7.44 (m, 2H), 7.60
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(d, 1H), 7.88 (s, 1H), 8.56 (s, 1H), 8.64 (d, 1H), 9.28 (s, 1H), 10.0 (s, 1H);
m/z: 330.

Una mezcla de 2-(3-cloroanilino)-4-(1-trifenilmetilimidazol-4-
iDpirimidina (Método 2; 256 mg, 0.5 mmol} en MeOH (3 ml) y écido
clorhidrico 2M (1 ml) se agité durante 15 minutos. Los voldtiles se
retiraron mediante evaporacion y el residuo se porcioné entre EtOAc y
solucién de carbonato hidrégeno de sodio acuoso saturado. La capa
orgénica se separd, se secd y el solvente se retir6 mediante evaporacion. El
residuo se purific6 mediante cromatografia de columna eluyendo con DCM
y solucién 7M de amoniaco metanélico (99.5:0.5 aumentando en polaridad
a 93:7) para producir el compuesto del titulo 102 mg, (75%) como un
solido. NMR: 6.95 (dd, 1H), 7.25-7.33 (m, 2H), 7.73 (dd, IH), 7.81 (d, 2H),
8.06 (s, 1H), 8.46 (d, 1H), 9.68 (s, 1H), 12.48 (br s, 1H); m/z: 270.

Ejempio 10
2-(3-Cloroanilino

2-Ftalimidoetil triflato (660 mg, 2.04 mmol) se agreg6 a una solucion
de la 2-(3-cloroanilino)4-(1-trifenilmetilimidazol-4-il)pirimidina (Método
2; 1.00 g, 1.95 mmol) en DCM (5 ml) y la mezcla de reaccién se agité
durante 4 horas. EI solvente se retir6é mediante evaporacién y MeOH (6ml)
y se agreg6 dcido clorhidrico 2M (1.5 ml) al residuo. La mezcla se agit6
durante 5 minutos, los volatiles se retiraron mediante evaporacion y el
residuo se porcion6 entre EtOAc y solucion de carbonato hidrégeno de
sodio acuoso saturado. El precipitado resultante se recogié mediante
filtracién, se lavé con agua y EtOAc y se secd para producir el compuesto
del titulo 350 mg, (40%) como un s6lido. NMR.: 3.81-3.96 (m, 2H), 4.77-
4.92 (m, 2H), 6.98 (d, 1H), 7.06 (d, 1H), 7.31 (t, 1H), 7.37 (d, 1H), 7.63-
7.80 (m, 6H), 7.92 (s, 1H), 8.27 (d, 1H), 9.50 (s, 1H); m/z: 443.

W
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Ejemplo 11-12

Los siguientes compuestos se prepararon mediante un Método
andlogo al descrito en Ejemplo 10 usando los materiales iniciales
apropiados', pero en el desarrollo la capa orgénica se separo, se secd, el
solvente se retird mediante evaporacién y el residuo se purificé por
cromatografia de columna eluyendo con DCM y solucién 7M de amoniaco
metandlico (99.93 :7).

Ej. Compuesto NMR m/x
11  2«(3-Cloroanilino)4-(1- 1.26 (t, 3H), 4.56 (q, 2H, 7.00 (d, 300
etilimidazol-5-il)pirimidina 1H), 7.21 (4, 1H), 7.30 (t, 1H), 7.57
(d, 1H), 7.87-7.91 (m, 1H), 8.44 (d,

1H), 9.62 (s, 1H)

12 2-3-Cloroanilino)-4-(1- 403 (s, 3H), 6.95-7.10 (m, 2H), 286
metilimidazol-5-il)pirimidina ~ 7.15-7.38 (m, 3H), 7.45-7.60 (m,
2H), 7.65 (s, 1H), 7.87 (s, 1H), 8.38
(d, 1H)

'‘En el caso de Ejemplo 12, el material inicial triflato usado fue
trimetilsililmetil triflato

Ejemplo 13

Hidrato de hidrazina (54 ml, 1.73 mmol) se agregé a una suspensién
de 2-(3-cloroanilino)-4-[1-(2-ftalimidoctil)imidazol-5-il]pirimidina
(Ejemplo 10; 163 mg, 0.37 mmol) en EtOH (5ml) y la mezcla se calentd a
reflujo durante 2 horas. La mezcla se dejé enfriar, los volétiles se retiraron
mediante evaporacion y él residuo se purificé por cromatografia de columna
eluyendo con DCM y solucién 7M de amoniaco metanélico (90:10) para
producir el compuesto del titulo 69 mg, (59%) como un producto sélido.
NMR: 1.41 (brs, 2H), 2.99 (t, 2H), 4.55 (1, 2H), 7.00-7.09 (m, 2H), 7.22-
7.35 (m, 3H), 7.65-7.70 (m, 2H), 7.73-7.78 (m, LH), 8.39 (d, 1H); m/z: 315.

Ejemplo 14
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2- Anilino-4-(1-metilimidazol-5-il)pirimidina
Metéxido de sodio (2.63 g, 48.7 mmol) se agregd a una solucién de
5-(3-dimetilaminoprop-2-en-1-oil)-1-metilimidazol (Método 4; 2.91 g, 16.2
mmol) y carbonato hidrégeno de fenilguanidina (3.52 g, 17.9 mmol) en 2-

propanol (14 ml) y la mezcla de reaccion se calentd a reflujo durante 3

horas. La mezcla de reaccién se dejé enfriar y se porcioné entre EtOAc y
solucién de carbonato hidrégeno de sodio acuoso saturado. La fase
orginica se separd, se seco y el solvente se retiré mediante evaporacion. El
residuo se purificé mediante cromatografia de columna eluyendo con DCM

y solucién 7M de amoniaco metandlico (97:3) para producir el compuesto
del titulo 2.57 g, (64%) como un sélido. M/z: 252.

Acido clorosulfénico (0.48 ml, 7.16 mmol) se agregé a una
suspension de 2-anilino4-(1-metilimidazol-5-il)pirimidina (Ejemplo 14;
449 mg, 1.79 mmol) en cloruro de tionilo (9 ml) enfriada a 0°C. La mezcla
se dejo calentar a temperatura ambiente, luego se calentd a reflujo durante
30 minutos. Los voldtiles se retiraron mediante evaporacién y el residuo se
secd bajo alto vacio. Se agregd amoniaco metandlico 7M (30 ml) al residuo
y la mezcla se agité durante 10 minutos. Los volétiles se retiraron mediante
evaporacién para producir el compuesto del titulo 360 mg, (61%) como un
producto sélido. NMR: 4.04 (s, 3H), 7.15 (s, 2H), 7.27 (d, 1H), 7.73 (d,
2H), 7.84- 7.91 (m, 3H), 8.06 (s, 1H), 8.50 (d, 1H), 9.92 (s, 1H); m/z: 331.

1 -metilimidazol-5-

il)pirimidina

Acido clorosulfénico (0.22 ml, 3.18 mmol) se agregé a una
suspensién de 2-anilino-4-(1-metilimidazol-5-il)pirimidina (Ejemplo 14;
200 mg, 0.80 mmol) en cloruro de tionilo (4 ml) enfriada 0°C. La mezcla
se dejé calentar a temperatura ambiente, se agitd durante 15 minutos, luego

¢
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se calentd a reflujo durante 20 minutos. Los volétiles se retiraron mediante
evaporacién y el residuo solido se seco bajo alto vacio. El residuo se
suspendié en piridina (3 ml), se enfrié a -20°C y se agregé diisopropiletil
amina (0.56 ml, 3.98 mmol) seguida por 3-metoxipropil amina (0.16 ml,
1.60 mmol). La mezcla de reaccion se dejo calentar a temperatura ambiente
y sc agito durante 30 minutos. Se agregé EtOAc (15ml)y la mezcla se lavd
con solucion de carbonato hidrégeno de sodio acuoso saturado (15 ml) y
luego salmuera (15 ml). El solvente se retiré mediante evaporacion y el
residuo se purifico por cromatografia de columna eluyendo con DCM y
solucién 2M de amonfaco metanélico (100:0 aumentando en polaridad a
85:15) para producir ¢l compuesto del titulo 89 mg, (28%) como un
producto sélido. NMR: 1.75 (m, 2H), 2.76 (q, 2H), 3.14 (s, 3H), 3.22-3.30
(m, 2H), 4.01 (s, 3H), 7.25 (d, 1H), 7.34 (t, 1H), 7.70 (d, 2H), 7.77 (s, 1H),
7.83 (s, 1H), 7.91 (d, 2H), 8.47 (d, IB), 9.92 (s, 1H); m/z: 403.

Ejemplos 17-28
Los siguientes compuestos se prepararon por un Método anélogo al

descrito en Ejemplo 15 usando los intermedios apropiados.

Ej. Compuesto NMR m/z
17  4{(1-Metilimidazol-5-il}-2-[4-(N-  0.77 (t, 3H), 1.35 (m, 2H), 2.67 (q, 373
propilsulfameil) anilino]pirimidina 2H), 4.01 (s, 3H), 7.25 (d, 1H),

7.34 (1, 1H), 7.69 (d, 2H), 7.77 (s,
1H), 7.83 (s, 1H), 7.90 (d, 2H),
8.47 (d, 1H), 9.92 (s, 1H)

18  2-{4-[N<(2,3-Dihidroxipropil) 2.53-2.64 (m, 1H), 2.79-2.90 (m, 405
sulfamoil]anilino}-4-(1- 1H).3.25 (1, 2H), 3.39-3.50 (m,
metilimidazol-5-il) pirimidina 1H), 4.02 (s, 3H), 449 (t 1H),

471 (4, 1H), 7.22-729 (m2H),
7.70 (d, 2H), 7.77 (s, 1H), 7.83 (s,
1H), 7.91 (d, 2H), 8.47 (d, 1H),

9.93 (s, 1H)
19 2-(4-{N-[2(2-Hidroxietoxi) 2.88 (g, 2H), 3.24-3.48 (m, 6H),
etil]sufamoil }anilino)-4-(1- 4.02 (s, 3H), 4.51 (t, 1H), 7.25 (d,

metilimidazol-5-il) pirimidina 1H), 742 (, 1H), 7.70 (d, 2H),
7.77 (s, 1H), 7.83 (s, 1H), 7.90 (d,

2H), 8.47 (d, 1H), 9.92 (s, 1H)
20  2-{4-[N-(2-Furanilmetil 3.97 (d, 2H), 4.02 (s, 3H), 6.16 411
sulfamoil]anilino}-4<(1 (dd, 1H), 7.25 (d, 1H), 7.47-7.50

metilimidazol-5-il)pirimidina (m, 1H), 7.68 (d, 2H), 7.77 (s, 1H),
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7.83 (s, 1H), 7.85-7.94 (m, 3H),
8.48 (d, 1H), 9.91 (s, 1H)
21  2-{4-[N<(2-Hidroxietil) 2.77 (q, 2H), 3.55 (g, 2H), 4.02 (s, 375
sulfamoil]anilino}-4-(1- 3H), 4.61 - (t, 1H), 7.25 (d, 1H),

metilimidazol-5-il) pirimidine 7.33 (t, 1H), 7.70 (d, 2H), 7.7 (s,
1H), 7.83 (s, 1H), 7.90 (d, 2H),

8.47 (d, 1H), 9.91 (s, 1H)
22 2-{4-[N-(Carbamoilmetil) 3.29-3.37 (m, 2H), 4.02 (s, 3H),
sulfamoil]anilino}-4-(1- 7.06 (br s, 1H), 7.20 (brs, 1H),
metilimidazol-5-il)pirimidina 7.25 (d, 1H), 7.58 (¢, 1H), 7.71 (d,

2H), 7.77 (s, 1H), 7.83 (s, 1H),
7.90 (d, 2H), 8.47 (d, 1H), 9.93 (s,

1H)

23 41,2-Dimetilimidazol-5-il)}-2-{4- 1.75 (m, 2H), 2.37 (s, 3H), 2.76 (1, 417
[N-(3-metoxipropil) 2H), 3.14 (s, 3H), 3.26 (t, 2H),
sulfamoil]anilino} pirimidina 3.96 (s, 3H), 7.19 (d, 1H), 7.33 (br

s, 1H), 7.63 (s, 1H), 7.68 (d, 2H),
7.92 (d, 2H), 8.43 (d, 1H), 9.91 (s,

1H)
24  4-(1,2-Dimetilimidazol-5-il}-2-{4- 2.37 (s, 3H), 3.94 (s, 2H), 3.95 (s, 453
[N~(4-fluorobencil) 3H), 7.04- 7.12 (m, 2H), 7.20 (d,
sulfamoil]anilino}pirimidina 1H), 7.24-7.29 (m, 2H), 7.63 (s,

1H), 7.70 (d, 2H), 7.88-7.95 (m,
3H), 8.43 (d, 1H), 9.91 (s, 1H)

25  2-{4-[N<(Ciclopropilmetil) 0.00-0.05 (m, 2H), 0.27-0.33 (m, 399
sulfamoil]anilino} 2H), 0.7-0.8 (m, 1H), 2.34 (s, 3H),
-4-(1,2-dimetilimidazol-5-il) 2.59 (t, 2H), 3.91 (s, 3H), 7.15 (d,
pirimidina 1H), 7.44 (r, 1H), 7.60 (s, 1H),

7.66 (d, 2H), 7.87 (d, 2H), 8.39 (d,
1H), 9.86 (s, 1H)

Ejemplo 26

irrolidin-2-on-1-il

propillsulfamoil }anilino)pirimidina

Cloruro de hidrégeno etérico (1ml de una solucién 1M, 1.0 mmol) se
agregd a una solucion de 4-{N-[3-(pirrolidin-2-on-1-
il)propil]sulfamoil}anilina (Método 13, 300 mg, 1.0 mmol) en MeOH
(volumen minimo). Los voldtiles se retiraron mediante evaporacién y se
agregd cianamida (50 mg, 1.2 mmol) seguida por dimetilacetamida (0.5 ml)
al residuo. La mezcla se calentd a 100°C durante 30 minutos. Se agregaron
5-(3-dimetilaminoprop-2-enoil)-1,2-dimetilimidazol (Método 1; 180 mg,
0.93 mmol) y metéxido de sodio (110 mg, 2.0 mmol) y la mezcla se
calentd a reflujo durante una hora. La mezcla se dej6 enfriar y se porciond
entre EtOAc y solucion de carbonato hidrogeno de sodio acuoso. Se separd
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la capa orgdnica, se lavé con salmuera, se secd (Na;SO,) y los volitiles se
retiraron mediante evaporacién. El residuo se purific6 mediante
cromatografia de columna eluyendo con DCM y una solucién 7M de
amonfaco metanélico (96:4) para producir el compuesto del titulo 220 mg,
(50%). NMR: 1.48-1.58 (m, 2H), 1.79-1.89 (m, 2H), 2.14 (t, 2H), 2.37 (s,
3H), 2.68 (q, 2H), 3.10 (t, 2H), 3.21 (t, 2H), 3.95 (s, 3R), 7.19 (d, 1H), 7.34
(t, 1H), 7.63 (s, 1H) 7.69 (d, 2H), 7.92 (d, 2H) 8.43 (d, 1H), 9.92 (s, 1H);
m/z: 470.

Ejemplo 27

El siguiente compuesto se preparé por un Método anilogo al descrito
en Ejemplo 26 usando los intermedios apropiados.

Ej. Compuesto NMR, DMSO-dé6, 300MHz @ 303.1k m/z
27 4<1,2-Dimetil- 1.45-1.56 (m, 1H), 1.68-1.88 (m, 3H), 429
imidazol-5-il}-2- 2.37 (s, 3R), 2.75 (t, 2H), 3.51-3.58 (m,
{4-[N-(2- 1H), 3.63-3.70 - (m, 1H), 3.73-3.82 (m,
tetrahidrofuranil  1H), 3.95 (s, 3H), 7.19 (d, 1H), 7.46 (t,
metil)sulfamoil] 1H), 7.63 (s, 1H), 7.70 (d, 2H), 7.91 (d,
anilino} 2H), 8.43 (d, 1H), 9.90 (s, 1H)

pirimidina

Ejemplo 28
2-Anilino-4-(1-etil-2-metilimidazol-5-il}pirimidina

5-(3-Dimetilaminoprop-2-en-1-oil)-1-¢til-2-metilimidazol (Método
16; 2.10 g, 10.1 mmol), carbonato hidrogeno de fenilguanidina (2.2 g, 11.1
mmol) metéxido de sodio (1.2 g, 22.2 mmol) se suspendieron en DMA
anhidro (15 ml) y la mezcla se calenté a 110°C durante 18 horas. La
mezcla de reaccion se dejé enfriar a temperatura ambiente y se vertié en
agua (50ml). La solucion se extrajo con EtOAc (2 x 50ml). Los extractos
combinados se lavaron con agua (2 x 50 ml) y luego con salmuera (2 x 50
ml), se secaron y los volatiles se retiraron mediante evaporacion. El residuo
se trituré con éter, se recogié mediante filtracion y se secé con aire para
producir el compuesto del titulo (1.48g, 53%) como un sdlido rojizo café.
NMR 1.17 (t, 3H), 2.38 (s, 3H), 4.52 (q, 2H), 6.93 (t, 1H), 7.08 (d, 1H),
7.27 (t, 2H), 7.60 (s, 1H), 7.62 (d, 2H), 8.35 (d, 1H), 9.35 (s, 1H); m/z 280.
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Ejemplos 29-33
Los siguientes compuestos se sintetizaron en un Método andlogo a

Ejemplo 28.

Ej. Compuesto NMR m/z SM

29 2-Anilino4-(1-metil-2- 1.23 (t, 3H), 2.90 (q, 2H), 3.92 (s, 280 Meét.
etilimidazol 280 3H), 6.92 (t, 1H), 7.08-(d, 1H), 20
-5-il)pirimidina 7.25 (t, 2H), 7.59 (s, 1H), 7.70 (d,

1H), 8.38 (d, 1H), 9.42 (s, 1H)

30 2-Anilino4-[1-2,22- 241 (s, IH), 5.76 (q, 2H), 6.98 (, 334 Mét.
trifluoroetil)-2- 1H), 7.13 (d, 1H), 7.29 (t, 3H), 7.60 . 21
metilimidazol-5- 2(d, 2H), 7.71 (s, 1H), 8.38 (d, 1H),
il]pirimidina 8.56 (s, 1H)

31 2-Anilino4(1,24- 2.26 (s, 3H), 2.32 (s, 3H), 3.72 (s, 279 Mé&.

! trimetil imidazol-5- 3H), 6.85 (d, 1H), 6.94 (dd, 1H), 7.24 24
il)pirimidina (dd, 1H), 7.73 (d, 2H), 8.42 (d, 1H),

9.45 (s, 1H)

32 2-Anilino4-(1--2- 1.44 (d, 6H), 2.51 (s, 3H), 5.72 294 294 Mét.

*  isopropil (septuplet, 1H), 6.99 (t, 1H), 7.04 (d, 19
metilimidazol-5- 1H), 7.30 (t, 2H), 7.42 (s, 1H), 7.67
il)pirimidina (d, 2H), 8.39 (d, 1H), 9.42 (s, 1H)

33 2-Anilino4-(1-metil- 3.30 (s, 3H) 3.99 (s, 3JH), 4.50 (s, 296 Mét.

} 2- 2H), 6.94 (t, 1H), 7.13 (d, 1H), 7.28 25

metoximetilimidazol-
S-ilpirimidina

(t, 2H), 7.65 (s, 1H), 7.69 (d, 2H),
8.41 (d, 1H), 9.48 (s, 1H)

' La reaccién se calenté a 150°C durante 18 horas. Se agregd apua, el
sblido precipitado se recogié mediante filtracidn y se purificé por
cromatografia de destello en gel de silice eluyendo con DCM/ MeOH
(100:0 aumentando en polaridad a 95 :5).

2 Sélido cristalizado de EtOAc.

3 Purificado por crometografia de destello en gel de silice eluyendo con
DCM/ MeOH (100:0 aumentando en polaridad a 97:3).

Ejemplo 34
1,2-Dimetilimidazol-5-il}-24{4-mesilaminoanilino)pirimidina

Cloruro de metanosulfonilo (0.055 ml, 0.71 mmol) se agregd a una
solucibn de 4<(1,2-dimetilimidazol-5-il)-2-(4-aminoanilino)pirimidina
(Ejemplo 165; 0.18 g, 0.64 mmol) y piridina (0.052 ml, 0.64 mmol) en
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DCM (2.0 mL) enfriada a 4°C. La mezcla se dejo calentar a temperatura
ambiente. La mezcla se porcioné entre solucién de carbonato hidrégeno de
sodio acuoso saturado y EtOAc. Se separ¢ la capa orgénica, se evaporaron
los volétiles y el residuo se purificé por cromatografia de columna en gel de
silice eluyendo con DCM / 1M amonfaco metanélico (96:4) para producir el
compuesto del titulo (0.15 g, 65%) como un solido. NMR: 2.36 (s, 3H),
2.90 (s, 3H), 3.91 (s, 3H), 7.06 (d, 1H), 7.14 (d, 2H), 7.57 (s, 1H), 7.64 (d,
2H), 8.33 (d, 1H), 9.37 (br s, 1H), 9.42 (s, 1H); m/z: 359.

Ejemplo 35

anilino}pirimidina

t-Butéxido de sodio (1.04 g, 10.8 mmol) se agregdé a una solucién
desgasificada de 2-amino-4-(1,2-dimetilimidazol-5-il)pirimidina (Método
26; 567 mg, 3 mmol), N-(2-metoxietil)-4-yodobencenosulfonamida
(Método 40; 1.54 g, 4.5 mmol), tris(dibencilidenoacetona) dipaladio (0) (72
mg, 0.15 mmol) y 2,2-bis(difenilfosfino)-1,1"-binaftilo (102 mg, 0.15
mmol) en dioxano (36 ml) y la mezcla se calenté a 80°C durante la noche.
La reaccion se enfri a temperatura del cuarto y se agregé MeOH (5 ml) y
la mezcla se vertié en una columna Isolute SCX-2, se eluyé primero con
MeOH (10 x 30ml) y el producto se eluyé luego con 2% amoniaco
metanélico (10 x 30 ml). El solvente se retir6 mediante evaporacién y el
residuo se disolvié en EtOAc (100 ml), se lavd con agua (3 x 100 ml) y
luego con salmuera (100 ml), se secé y el solvente se retir6 mediante
evaporacién para producir el compuesto del titulo (1.01 g, 84%) como una
espuma. NMR 2.40 (s, 3H), 3.07 (q, 2H), 3.20 (s, 3H), 3.38 (t, 2H), 3.86 (s,
3R), 5.00 (t, 1H), 6.95 (d, 1H), 7.47 (s, 2H), 7.71 (m, 4R), 8.36 (d, 1H);
m/z: 403

Ejemplos 36-72
Los siguientes compuestos se sintetizaron en un Método andlogo al

Ejemplo 35.

2
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Ej. Compuesto NMR m/zx SM

36 44(1,2-Dimetilimidazol-5- 1.40 (s, 9H), 2.49 (s, 3H), 3.96 (s, 445 Mét.
il)-2-[4-(N-, 3H), 7.03 (d, 1H), 7.38 (s, 1H), 54,
butoxicarbonilsulfamoil) 7.82 (d, 2H), 7.96 (d, 2H), 8.08 (s, Mét.
anilino]pirimidina 1H), 8.43 (d, 1H) 26

37 4-(1-Etl-2-metil- 1.25 (t, 3H), 2.40 (s, 3H), 3.05 (q, 417 Mét
imidazol-5-il}-2-{4-[N-  2H), 3.20 (s, 3H), 3.36 (t, 2H), 40,
(2- metoxietil) 4.43 (q,2H), 4.92 (t, IH), 6.95 (d, Mét.
sulfamoil] anilino} 1H), 7.32 (s, 1H), 7.50 (s, 1H), 27
pirimidina . 7.72 (m, 4H), 8.35 (d, 1H)

38 4(12-Dimetilimidazol  1.20 (s, 3H), 1.25 (s, 3H), 2.40 (s, 459 Mét
=5-il)-2-{4-[N<(2,2- 3H), 291 (m, 1H), 3.12 (m, 1H), 42,
dimetill,3-dioxalon4-  3.60 (m, 1H), 3.86 (3, 3H), 3.92 Mé.
ilmetil)sulfamoil] (m, 1H), 4.13 (m, 1H), 4.83 (t, 26
anilino} pirimidina 1H), 6.95 (d, 1H), 7.38 (s, 1H),

7.49 (s, 1H), 7.72 (m, 4H), 8.35
(d, 1H)

39 4(1,2-Dimetilimidazol- 2.40 (s, 3H), 3.12 (q, 2H), 3.46 (t, 479 Mét.
5-il)-2-{4-[N<(2- 2H), 3.90 (s,3R) 4.37 (s, 2H), 4.95 43,
benciloxietil)sulfamoil]  (t, 1H), 6.95 (d, 1H), 7.20 (m, SH), Mét.
anilino}pirimidina 7.40 (s, 1H), 7.46 (s, 1H), 7.73 (m, 26

4H), 8.33 (d, 1H)

40 4<1,2-Dimetilimidazol- 2.40 (s, 3H), 3.00 (1, 2H), 3.28 (s, 433 Mét.
5- 6H) 3.89 (s, 3H), 4.28 (t, 1H), 4.75 44,
il)-2-{4-[N<(2,2- (t, 1H), 6.95 (d, 1H), 7.40 (s, 1H), Mét
dimetoxietil)sulfamoil]  7.48 (s, 1H), 7.76 (m, 4H), 8.32 (d, 26
anilino}pirimidina 1H)

41  4-(1-Etil-2-metil- 124 (t, 3H), 1.50 (m, 1H), 1.80 441 Mét.
imidazol-5-il}-2(4-{N  (m, 2.43 (s, 3H), 2.80 (t, 1H), 3.62 45,
(2-tetrahidrofuril)metit] (g, 1H), 3.74 (m, 1H), 3.84, (m, Mét
sulfamoil} 1H), 4.73 (g, 2H), 7.32 (d, 1H), 27
anilino)ptrimidina 7.56 (t, 1H), 7.78 (d, 2H), 7.94 (d,

2H), 8.50 (d, 1H), 9.90 (s, 1H)

42  4-(1-Etil-2-metil- 1.18 (t, 3H), 1.58 (m, 2H), 240 (s, 431 Mét

' imidazol-5-il)-2-{4-[N- 3H), 2.78 (g, 2H) 3.16 (s, 3H), 46,
(3- metoxipropil) 3.30(m, 2H), 4.58 (q, 2H), 7.20 (d, Mét.
sulfamoil] anilino} 1H), 7.36 (t, 1H), 7.70 (m, 3H), 27
pirimidina 7.90 (d, 2H), 8.41 (d, 1H), 9.80 (s,

1H)

43  4(1-BEtil-2-metil- 0.01 (q, 2H), 040 (g, 2H), 0.81 413 Mét.

? imidazol-5-il)-2-{4-[N-  (m, 1H), 1.24 (t, 3H), 2.40 (s, 3H), 41,
(ciclopropilmetil) 2.78 (t, 2H), 4.42 (q, 2H), 4.56 (1, Mét.
sulfamoil]anilino} 1H), 6.96 (d, 1H), 7.30 (s, 1H), 27
pirimidina 7.50 (s, 1H), 7.68 (d, 2H), 7.76 (d,

2H), 8.36 (d, 1H)

44 44(1,2-Dimetilimidazol = 2.40 (s, 3H), 2.78 (s, 3H), 3.16 (t, 417 Mét
-5-il)-2-{4-[N-(2- 2H), 3.22 (s, 3H), 3.45 (t, 3H), 62,
metoxi-etil}-N- 3.89 (s, 3H), 6.95 (d, tH), 7.37 (s, Mét
metilsulfamoil] 1H), 7.46 (s,1H), 7.70 (m, 4H), 26 -
anilino}pirimidina 8.38(d, 1H)

45 4-(1-Etil-2-metil- 1.24 (t, 3H), 2.40 (s, 3H), 2.78 (s, 431 Meét.

' imidazol-5-il)-2-{4-[N  3R), 3.16 (t, 2H), 3.23 (s, 3H), 62,
metoxietil)}-N-metil 3.45 (1, 3H), - 443 (g, 2H), 6.95 Mét.
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49
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sulfamoil]anilino}
pirimidina
4+(1,2-Dimetilimidazol
-5-il)2-4-mesilanilino)
pirimidina

4-(1,2-Dimetilimidazol-
5- il)-2-{4-[N-(3-
morfolinopropil)-N-
metilsulfamoil]anilino}
pirimidina
4-(1,2-Dimetilimidazol-
5-iI)}-2-{4-[3(NN-
dimetil-amino)
propilsulfonil]
anilino}pirimidina
4-(1,2-Dimetilimidazol
-5-il)-2-[4+3,3.3
trifluoropropilsulfonil)
anilino]pirimidina

4-(1,2-Dimetilimidazol
-5-il)-2+(4-
butilsulfonil-anilino)
pirimidina

4-(1,2-Dimetilimidazol
-5-il)-2-[4<(3-
metoxipropil
sulfonil)anilino]
pirimidina

4-(1-Etil-2-metil-
imidazol-5-il)-2-(4-{N-
[2<(metoxi-metoxi)
etil]sulfamoil}
anilino)pirimidina
4-(1-Etil-2-metil-
imidazol-5-il)-2-[4-(N-
ciclopropilsulfamoil)
anilino]pirimidina

4-(1-Etil-2-metil-
imidazol-5-il)-2-{4-[N-
(4-metiltiazol-2-
ilmetil)sulfamoil]
anilino} pirimidina
4-(1-Etil-2-metil-
imidazol-5-il)-2-{4-[N-
(3-metilisoxazol-5-
ilmetil)sulfamoil]
anilino}pirimidina

4-(1-Etil-2-metil-
imidazol-5-il)-2-{4-[N-

PCT/GB01/03064

(d, 1H), 7.26 (s, 1H), 7.46 (s, 1H),
7.70 (m, 4R), 8.38 (d, 1H)

2.40 (s, 3H), 2.98 (s, 3H), 3.86 (s,
3H), 6.96 (d, 1H), 7.40 (s, 1H),
7.51 (s, 1H), 7.80 (m, 4H), 8.38 (d,
1H)

1.76 (m, 2H), 2.40, (m, 6H), 2.46
(s, 3H), 2.73 (s, 3H), 3.10 (t, 3H),
7.71 (m, 4H), 3.97 (s, 3H), 7.03 (d,
1H), 7.37 (s, 1H), 7.53 (s, 1H),
7.77 (m, 4H), 8.40 (d, 1H)

1.87 (m, 2H), 2.16 (s, 6H), 2.33 (¢,
2H), 2.50 (s, 3H), 3.16 (m, 2H),
3.96 (s, 3H), 7.02 (d, 1H), 745 (s,
1H), 7.57 (s, 1H), 7.83 (m4H),
8.41 (d, 1H)

2.48 (s, 3H), 2.57 (m, 2H), 3.31
(m, 2H), 3.96 (s, 3H), 7.03 (d, 1H),
7.56 (s, 2H), 7.84 (m, 4H), 8.40 (d,
1H)

0.80 (t, 3H), 1.31 (m, 2H), 1.51
(m, 2H), 2.38 (s, 3H), 3.19 (m,
2H), 3.96, (s, 3H), 7.20 (d, 1H),
761 (s, 1H), 7.76 (d, 2H), 7.98
(d,2H), 8.43 (d, 1H), 10.05 (s, 1H)
2.02 (m, 2H), 2.48 (s, 3H), 3.20
(m, 2H), 3.27 (s, 3H), 3.45 (1, 2H),
3.95 (s, 3H), 7.03 (d, 1H), 7.56 (s,
2H), 7.83 (s, 4H), 8.40 (d, 1H)

1.34 (t, 3H), 2.50 (s, 3H), 3.17 (q,
2H), 3.31 (s, 3H), 3.59 (1, 2H),
4.53 (m, 4H), 5.09 (t, 1H), 7.03 (d,
1H), 4.39 (s, 1H), 7.56 (s, 1H),
7.80 (m, 4H), 8.39 (d, 1H)

0.33 (m, 2H), 0.45 (m,2H), 1.12 (t,
3H), 2.08 (m, 1H), 2.40 (s, 3H),
4.59 (g, 2H), 7.16 (d, 1H), 7.68
(m, 3H), 7.86 (d, 2H), 841 (d,
1H), 9.80 (s, 1H)

1.24 (¢, 3H), 2.23 (s, 3H), 2.70 (s,
3H), 4.10 (d, 2H), 4.70 (q, 2H),
7.12 (s, 1H), 7.38 (d, 1H), 7.73 (d,
2H), 7.86 (d, 2H), 8.40 (m, 2H),
8.65 (d, 1H), 10.11 (s, 1H)

1.24 (1, 3H), 2.10 (s, 3H), 2.68 (s,
3H), 4.10 (d, 2H), 4.70 (q, 2H),
6.03 (s, 1H), 7.37 (d, 1H), 7.69 (d,
2H), 7.84 (d, 2H), 8.20 (1, 1H),
8.36 (s, 1H), 8.63 (d, 1H), 10.09
(s, 1H)

1.23 (t, 3H), 2.70 (s, 3H), 2.74 (t,
2H), 3.10 (m, 1H), 3.70 (m, 6H),

344

415

426

386

447

399

470

454

459

27

MéL
63,
Mét.
26
Mé.
63

Mét.
70,

26

Mét.
7,
Mét.
26

Mét.

Mét.
26

Mét.
74,
Mé.
26

Mét
39,
Meét.
27

Mét.
47,
Mét.
27

Mét.
48,

27

Mét.
49,

27

Mét,
50,
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(1,4-dioxan-2-ilmetil)
sulfamoil]anilino}
pirimidina

5-Cloro-4-(1,2-
dimetilimidazol-5-il)-2-
[4-(N-propilsulfamoil)
anilino]pirimidina

5-Cloro-4-(1,2-dimetil-
imidazol-5-il)-2-{4-[N-
(ciclopropilmetil)
sulfamoil]anilino}
pirimidina
5-Cloro-4-(1,2-
dimetilimidazol-5-il)-2-
{4-[N<(3-metoxipropil)
sulfamoil]anilino}
pirimidina
5-Cloro-4-(1,2-
dimetilimidazol-5-il)-2-
{4-[N-(t-butil)
sulfamoil]anilino}
pirimidina
4-[1-(2-Metoxietil)-2-
metilimidazol-5-il]-2-{4-
[N-(2-metoxietil)
sulfamoil]anilino}
pirimidina

4-[1-(1-Buteno-4-il)-2-
metilimidazol-5-il]-2-{4-
[N<(2-metoxietil)
sulfamoil]anilino}
pirimidina

2-Anilino-5-bromo-4-
(1,2-dimetilimidazol-5-
iT)pirimidina

4-(1-Metil-2-
etilimidazol-5-il)-2-{4-
[N~(tetrahidrofur-2-
ilmetil)sulfamoil]
anilino} pirimidina

4-(1-Metil-2-etil-
imidazol-5-il)-2-{4-[N
metoxietil)sulfamoil]
anilino} pirimidina

4-(1-Metil-2-isopropil-
imidazol-5-il)-2-{4-[N-

PCTI/GB01/03864

4.70 (q, 2H), 7.35 (d, 1H), 7.59 (t,
1H), 7.72 (d, 2H), 7.86 (d, 2H),
8.40 (s, 1H), 8.63 (d, 1H), 10.09
(brs, 1H)

0.78 (t, 3H), 1.35 (m, 2H), 2.4 (s,
3H), 2.67 (m, 2H), 3.8 (s, 3H),
7.33 (1, 1H), 111, 7.65 (s, 1H),
7.72 (d, 2H), 7.87 (d, 2H), 8.63 (s,
1H), 10.14 (s, 1H) '

0.0 (m, 2H), 0.27 (m, 2H), 0.72
(m, 1H), 2.35 (s, 3H), 2.57 (t, 2H),
3.73 (s, 3H), 7.43 (t, 1H), 7.6 (s,
1H), 7.66 (d, 2H), 7.8 (d, 2H), 8.55
(s, 1H), 10.08 (s, 1H).

1.57 (m, 2H), 242 (s, 3H), 2.75
(m, 2H), 3.13 (s, 3H), 3.25 (m,
2H), 3.78, (s, 3H), 7.35 (1, 1H),
7.63 (s, 1H), 7.7 (d, 2H), 7.87 (d,
2H), 8.6 (s, 1H), 10.15 (s, 1H).
1.07 (s, 9H), 2.4 (s, 3H), 3.78 (s,
3H), 7.27 (s, 1H), 7.65 (s, 1H),
7.73 (d, 2H), 7.83 (d, 2H), 8.6 (s,
1H, 10.12 (s, IH).

2.40 (s, 3H), 2.89 (s, 3H), 3.12 (s,
3h), 33.18 (s, 3H), 331 (, 2H),
3.52 (t, 2H), 4.77 (t, 2H), 7.24 (d,
IH), 7.50 (brs, 1H), 7.71 (d, 3H),
7.88 (d, 2H), 8.42 40(d, 1H), 9.81
(s, H)

229 (q, 2H), 2.39 (s, 3H), 2.88
(brg, 2H), 3.18 (s, 3H), 3.30 (1,
2H), 4.63 (t, 29, 2H), 4.84 (d, 1H),
4.88 (s, 1H), 5.62 (m, 1H), 7.22 (d,
1H), 7.48 (brt, 1H), 7.67 (s, 1H),
7.71 (d, 2H), 7.87 (d, 2H); 8.44 (d,
1H), 9.82 (s, 1H)

239 (s, 3H), 3.70 (s, 3H), 6.99
(dd, 1H), 7.30 (dd, 1H), 7.60 (s,
1H), 7.64 1H), 7.30 (dd, 1H), 7.60
(s, 1H), 7.64 (d, 2H) 8.60 (s, 1H)
9.70 (s, 1H)

1.41 (¢, 3H), 1.96 (m, 4H), 2.77 (q,
2H), 2.93 (m, 1H), 3.16 (m, 1H),
3.73 (m, 2H), 3.96 (s, 3H), 4.82
(m, 1H), 7.01 (4, 1H), 7.38 (s, 1H),
7.53 (s, 1H), 7.80 (m, 4H), 8.39 (d,
1H)

1.39 (t, 3H), 2.78 (g, 2H), 3.13 (q,
2H), 3.28 (s, 3H), 345 (t, 2H),
3.95 (s, 30, 3H), 4.92 {t, 1H), 7.03
(d, 1H), 7.40 (s, 1H), 7.58 (s, 1H),
7.80 (m, 4H), 8.39 (d, 1H)

1.40 (t, 3H), 3.15 (q, 2H), 3.30 (s,
3H), 73.42 (t, 2H), 3.96 (s, 3H),

419
M-H

431

449
M-H-

433
M-H-

447

443

343

443

417

431

Mét.
27

Mé.
111,
Mét.
51

11,
Mét.
41

111,
46

Mét.
111,
Mét.
52

Mét.
28,
Mét.

Mét.
29,
Mét
40

Met.
61,

Mét.
30,
Mé.
45

Mét.
30,
Mét

Mét.
31,
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(2-
metoxietil)sulfamoil]
anilino}pirimidina
67  4-(1-Metil-2-isopropil-
imidazol-5-il)-2-{4-[N-
(ciclopropilmetil)
sulfamoil]anilino}
pirimidina

4-(1-Metil-2-isopropil-
imidazol-5-il)-2-{4-[N
(tetrahidrofur-2-ilmetil)
sulfamoil]

anilino} pirimidina

4-(1-Metil-2-

etilimidazol-5-il)-2-{4

=[N-(ciclopropilmetil)
sulfamoil]anilino}
pirimidina

70  4-(1-Metil-2-

7 trifluorometilimidazol-5-
il)-2-{4-[N-
(tetrahidrofur-2-
ilmetil)sulfamoil]
anilino}pirimidina

71  5-Cloro-4-(1,2-
dimetilimidazol-5-il)-2-
[4-(N-t-butil-N-
metilsul famoil)anilino]
pirimidina

72 4{(1-Etl-2-

metilimidazol-5-il)-2-[4-

(N-alilsulfamoil)anilino]

pirimidina

“8

i

! Purificado por cromatografia de destello en gel de silice eluyendo con
DCM / 2% amoniaco metandlico (100:0 aumentando en polaridad a 95:5).

2 Purificado por HPLC preparativa (gradiente de H,O:CH;CN (5:95
aumentando en polaridad a 95:5) que contenia 0.2% TFA durante 8 minutos

PCTIGB01/03864

-80 -
4.98 (t, 1H), 7.03 (d, 1H), 7.49 (s, Mét.
1H), 7.58 (s, 1H), 7.80 (m, 4H), 40
8.40 (d, 1H) :
0.08 (m, 2H), 0.39 (m, 2H), 0.84 427 Meét.
(m, 1H), 1.30 (d, 6H), 2.67 (m, 31,
2H), 3.20 (m, 1H), 3.96 (s, 3H), Mét.
7.27 (d, 1H), 7.50 (t, 1H), 7.69 (s, 41
1H), 7.75 (d, 2H), 7.97 (d, 2H),
8.43 (d, 1H), 9.93 (s, 1H)
141 (d,6H), 1.90 (m, 3H), 2.94 457 Mét.
(m, 1H), 3.15 (m, 2H), 3.72 (g, 31,
1H), 3.80 (q, 1H), 3.95 (m, 1H), Mét.
4.04 (s, 3H), 4.82 (t, 1H), 7.08 (d, 45
1H), 7.36 (s, 1H), 7.60 (s, 1H),
7.82 (m, 4H), 8.41 (d, 2H)
0.10 (m, 2H), 0.45 (m, 2H), 0.91 413 Mét
(m, 1H), 1.30 (t, 3H), 2.82 (m, 30,
4H), 3.96 (s, 3H), 4.76 (m, 1H), Mét.
7.03 (d, 1H), 7.46 (s, 1H), 7.58 (s, 41
1H), 7.82 (m, 4H), 8.40 (d, 1H)
1.51 (m, 1H), 1.78 (m, 3H), 2.74 483 Mét.
(t, 2H), 3.56 (m, 1H), 3.65 (q, 1H), 32,
3.76 (m, 1H), 4.16 (s, 3H), 7.36 (d, Mét.
1H), 749 (t, 1H), 7.73 (d, 2H), 45
7.90 (m, 3H), 8.60 (d, 1H), 10.10

(s, 1H)

1.23 (s, 9H), 2.42 (s, 3H), 2.85 (s, 447 Mét.
3H), 3.77 (s, 3H), 7.65 (s, 1H), 7.7 MH- 111,
(d, 2H), 7.87 (d, 2H), 8.62 (s, 1H), Mét,
10.17 (s, 1H) 64

1.20 (t, 3H), 2.39 (s, 3H), 3.40 (m, 399 Mét
2H), 4.57 (q, 2H), 5.00 (d, IH), 27

5.14 (d, 1H), 5.67 (m, 1H), 7.2 Mét.
(d, 1H), 7.59 (t, 1H), 7.68 (s, 1H), 53
7.70 (d, 2H), 7.89 (d, 2H), 8.43 (d,

1H), 9.82 (s, 1H)

en una columna C18 desactivada de base 21x100 mm RPB).

3 Mezcla de reaccién se evapord antes del desarrollo acuoso con extraccién
con EtOAc. El producto crudo se purificé por cromatografia de destello en
gel de silice eluyendo con DCM / 2% amoniaco metandlico (100:0

aumentando en polaridad a 92:8).

%,
N
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4 Mezcla de reaccion se evapord antes del desarrollo acuoso con extraccién
con EtOAc. El producto crudo se purificé por cromatografia de destello en
gel de silice eluyendo con DCM/ MeOH (98:2 aumentando en polaridad a
92:8).

* Purificado por cromatografia de destello eluyendo con DCM / MeOH
(100:0 aumentando en polaridad a 95:5).

¢ Se purificé por cromatografia de destello eluyendo con EtOAc / MeOH
(100:0 aumentando en polaridad a 80:20).

7 Se purificé por cromatografia de destello eluyendo con EtOAc / MeOH
(100:0 aumentando en polaridad a 90:10).

sulfamoil }anilino)pirimidina
Cloruro 1M de hidrégeno etérico (4 ml) se agrego a una solucién de

4-(1,2-dimetilmidazol-5-il)-2-(4-(N-t-butoxicarbonil}-N-[2-(2-
metoxietoxi)etil]sulfamoil)anilina)pirimidina (Método 55; 77 mg, 0.14
mmol) en dioxano anhidro (2 ml) y la mezcla se agité a temperatura

ambiente durante 5 dfas. Los volatiles se retiraron mediante evaporacién y
el residuo se triturd con éter, se recogié mediante filtracién, se lavé con éter
(2 x 10 ml) y se secé para producir el compuesto del titulo (65 mg (96%)
como un sélido amarillo. NMR: 2.70 (s, 3H), 2.86 (m, 2H), 3.18 (s, 3H),
3.36 (m, 4H), 3.42 (m, 2H), 4.08 (s, 3H), 7.38 (d, 1H), 7.58 (s, 1H), 7.74 (d,
2H), 7.93 (d, 2H), 8.40 (s, 1H), 8.69 (d, 1H), 10.25 (s, 1H); m/z 447.

Ejemplos 74-75
Los siguientes compuestos se sintetizaron en un método andlogo a

Ejemplo 73.

Ej. Compuesto NMR m/xz SM

74 Clorhidrato de 4-(1,2- 2.63 (s, 3H), 2.84 (m, 2H), 3.20 491 Mé.
dimetilimidazol-5-i)}-2-[4- (s, 3H), 3.40 (m, 10H), 4.08 (s, 56
(V-{2-[2-2- 3H), 7.38 (d, [ H), 7.48 (m, 1H),

metoxietoxi)etoxijetil} 1.73 (d, 2 H), 7.90 (d, 2H), 8.38
sulfanoil)anilino]pirimidina Esf{) 1H), 8.66 (d, 1H), 10.22 (s,

75 Clorhidrato de 4<(1,2- 2.68 (s, 3H), 2.85 (m, 2H), 3.20 535 Mét.
dimetilimidazol-5-il)-2-{4- (s, 3 H), 3.40 (m, 14 H), 4.08 (s, 3 57
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[N-(2-{2-[2- H), 7.32 (d, 1H), 746 (m, 1H),
(2metoxietoxi)etoxi] 7.73 (d, 2 H), 7.89 (4, 2 H), 8.40
etoxi}etil)sulfamoil] (s, 1H), 8.62 (d, 1H), 10.22 (s,
anilinopirimidina 1H)
Ejemplo 76

2-Dimetilimidazol-5-il}-2-

anilino}pirimidina

4-Dimetilaminopiridina (3 mg, 0.025 mmol) y 3-metioxipropilamina
(200 ul, 2 mmol) sc agregaron a una solucion de 4-(1,2-dimetilimidazol-5-
il)}-2-(4{(fluorosulfonil)anilino)pirimidina (Método 59; 87 mg, 0.25 mmol)
en NMP (1 ml) y la mezcla se calenté a 100°C durante 18 horas. La mezcla
se dejé enfriar a temperatura ambiente y el solvente se retir6 mediante
evaporacién. El residuo se purificé por LCMS preparativa (flujo constante
de 5% v/v (35% NH; en MeOH) con una gradiente de H,O:CH;CN (5:95
sumentando en polaridad a 95:5) durante 7.5 minutos para producir el
compuesto del titulo (91 mg, 81 %) como un sélido. NMR 2.38 (s, 3H),
2.97 (s, 3H), 3.11 (m, 2H), 3.21 (m, 2H), 3.95 (s, 3H), 7.20 (d, 1H), 7.61 (s,
1H), 7.75 (m, 3H), 7.95 (d, 2H), 8.43 (d, 1H), 9.95 (s, 1H); m/z 451.

Ejemplos 77-79
Los siguientes compuestos se sintetizaron en un método enélogo a

Ejemplo 76.

Ej. Compuesto NMR m/z
77  4<(1,2-Dimetilimidazol 1.58 (m, 2H), 2.33 (m, 9H), 3.02 472
-5-i1)-2-{4IN-(3- (t, 2H), 3.64 (m, 5H), 3.90 (s, 3H),
morfolinopropil)sulfamoil] 6.95 (d, 1H), 7.45 (m, 2H), 7.72

anilino}pirimidina (m, 4H), 8.35(d, IH)

78 4-(1,2-Dimetilimidazol-S-il)» 2.01 (s, 6H), 2.24 (t, 2H), 2.40 (s, 416
2-(4-{N{2N.N- 3H), 291 (t, 2H), 3.93 (s, 3H),
dimetilamino)etil] 6.95 (d, 1H), 7.42 (m, 2H), 7.72

sulfamoil}anilino)pirimidina  (m, 4H), 8.34 (d, 1H)

79  4-(1,2-Dimetilimidazol-5-ily- 1.40 (m, 6H), 2.13 (m, 3H), 2.30 456
2-{4-[N-(2-piperidin-1-iletil)  (m, 6H), 2.89 (t, 2H), 3.90 (s, 3H),
sulfamoil]anilino} 6.95 (d, 1H), 7.45 (m, 2H), 7.72
pirimidina (m, 4H), 8.35 (d, 1H)

ilmetil)sulfamoil]anilino}pirimidina

0
¥
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Una mezcla de 4-[1-(2-metoxietil)}-2-metilimidazol-5-il]-2-N-(4-
fluorosulfonilanilino)pirimidina (Método 60; 200 mg, 0.51 mmol) y
dimetilaminopiridina soportada en poliestireno (800 mg: 1.6 mmol/g resina)
en 1-metil-2-pirrolidona (4 ml) se agité durante 10 minutos a temperatura
ambiente. Se agregé tetrahidrofurfurilamina (258 mg, 2.55 mmol) y la
mezcla de reaccién se calentdé a 90°C durante 40 horas, luego a 100°C
durante 48 horas. Los volitiles se retiraron mediante evaporacién y el
residuo se purificé por cromatografia de columna en gel de silice eluyendo
con DCM / MeOH (99:1 aumentando en polaridad a 96:4) para
proporcionar un producto purificado (120 mg), se triturd con éter, se
recogi® mediante filtracion y se seco a 80°C bajo vacio para producir el
compuesto del titulo (55 mg, 23%). NMR 1.52 (m, 1H), 1.70-1.88 (m, 3H),
2.39 (s, 3H), 2.75 (m, 2H), 3.10 (s, 3H), 3.49 (t, 2H), 3.55 (m, 1H), 3.67 (m,
1H), 3.78 (m, 1H), 4.74 (t, 2H), 7.23 (d, 1H), 7.49 (t, 1H), 7.70 (d, 3H),
7.85 (d, 2H), 8.42 (d, 1H), 9.79 (s, 1H); m/z 473,

Ejemplos 81-82
Los siguientes compuestos se sintetizaron en un Método andlogo a

Ejemplo 80.

Ej. Compuesto NMR m/z

81 4-[1(2-Metoxietil)-2- 0.06 (m, 2H), 0.34 (m, 2H), 0.79 443

! metilimidazol-5-il}-2-{4-[N-  (m, 1H), 2.40 (s, 3H), 2.62 (t, 2H),
(ciclopropilmetil) 3.11 (s,3H), 3.50 (t, 2H), 4.76 (1,

sulfamoiljanilino}pirimidina  2H), 7.24 (d, 1H), 7.50 (t, 1H),
7.69 (s, 1H), 7.70 (d, 2H), 7.87 (d,
2H), 8.42 (d, 1H), 9.79 (s, 1H)
4-[1-(2-Metoxietil)-2- 1.60 (m, 2H), 2.40 (s, 3H), 2.77 461
metilimidazol-S-il]-2-{4-[V-  (brt, 2H), 3.12 (s, 3H), 3.15 (s,
(3-metoxipropil)sulfamoil]  3H), 3.28 (m,2H), 3.52 (t, 2H),
anilino} pirimidina 4.74 (1, 2H), 7.24 (d, 1H), 7.36
(brs, 1H), 7.70 (d, 3H), 7.88 (d,
2H), 8.40 (d, 1H), 9.80 (s, 1H)

! Purificado por cromatografia de columna eluyendo con DCM/ MeOH
(98:2 aumentando en polaridad a 90:10).

2 Purificado por cromatografia de columna eluyendo con DCM/ MeOH
(98:2 aumentando en polaridad a 95:5).

Ejemplo 83
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pirimidina

Acido clorosulfénico (150 L, 2.16 mmol) se agregé gota a gota a
una solucion de 2-anilino4-(1-etil-2-metilimidazol-5-il)pirimidina
(Ejemplo 28; 150 mg, 0.54 mmol) en cloruro de tionilo (3 ml) se enfri6 a
0°C y la mezcla se agité a 0°C durante 10 minutos, luego se calenté a 90°C
durante 90 minutos. Los volétiles se retiraron mediante evaporacién y el
residuo se secd bajo alto vacio (<2mmHg) durante 1 hora. El sélido
resultante se puso bajo nitrégeno y se agregd una solucion de etanolamina
(494 mg, 8.1 mmol) en MeOH (3 ml). La mezcla se agité durante 30
minutos y, a continuacion, los volatiles se evaporaron in vacuo. Se agregd
agua (20 ml) y el sdlido precipitado se recogi6é mediante filtracion, se lavd
con aguar (2 x 10 ml) y éter (2 x 10 ml) y se secd bajo vacio a 60°C para
proporcionar el compuesto (177 mg, 81 %) como un sélido color crema.
NMR 1.22 (t, 3H), 2.41 (s, 3H), 2.80 (s, 2H), 3.38 (g, 2H), 4.63 (m, 3H),
7.20 (d, 1H), 7.36 (s, 1H), 7.77 (s, 1H), 7.82 (d, 2H), 7.91 (d, 2H), 8.34 (d,
1H), 9.85, (s, 1H); m/z 403

Ejemplos 84-125
Los siguientes compuestos se sintetizaron en un método anilogo a

Ejemplo 83.

Ej. Compuesto NMR miz SM

84 4-(1-Etil-2-metil-imidazol-5- 0.76 (s, 6H), 1.20 (1, 3H), 240 (s, 445 E;j.
il)-2-{4-[N~(3-hidroxi-2,2- 3H), 2.57 (m, 2H), 3.06 (d, 2H), 28
dimetil- 4.40 (t, 1H), 4.55 (q, 2H), 7.20
propil)sulfamoil)anilinopirimi (m, 2H), 7.68 (m, 3H), 7.84 (d,
dina 2H), 8.40 (d, 1H), 9.80 (s, 1H)

85  4-(1-Etil-2-metilimidazol-5-  1.18 (t, 3H), 1.50 (m, 2H), 2.38 417 Ej.

il)-2- {4-[N-(3-hidroxi (s, 3H),2.78 (t, 2H), 3.38 (q, 2H), 28
propil)sulfamoil]anilino} 438 (t, 1H), 4.58 (q, 2H), 7.20
pirimidina (d, 1H), 7.28 (s, 1H), 7.68 (m,
3H), 7.84 (d, 2H), 8.41 (d, 1H),
9.80 (s, 1H)
86 4-(12-Dimetilimidazol-S-il)- 2.38 (s, 3H), 3.4 (t, 2H), 3.96 (s, 383 Ej.
2-[4-(N-alilsulfamoil) 3H), 5.0 (d, 1H), 5.13 (d, 1H), M 5

anilino}pirimidina 5.65 (m, 1H), 7.2 (d, 1H), 7.55 (¢,
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4-(1,2-Dimetilimidazol-5-il}-
2-{4-[N<(1-propin-3-il)
sulfamoil]anilino}pirimidina

4-(1,2-Dimetilimidazol-5-il)-
2-{4-[N-(2,2-dimetil-3-
hidroxipropil)sulfamoil]
anilino}pirimidina

4+(1,2-Dimetilimidazol-5-il)-
2-{4-[N-(3-hidroxi
propil)sulfamoil]anilino}
pirimidina

4-(1,2-Dimetilimidazol-5-il)-
2-[4-(N-etilsulfamoil)
anilino] pirimidina

4(1,2-Dimetilimidazol-5-il)-
2-{4-[N-(2-hidroxietil)
sulfamoil]anilino}
pirimidina

4-(1,2-Dimetilimidazol-5-il)-
2-(4-{ N-[2-(2-hidroxietoxi)
etil]

sulfamoil }anilino) pirimidina

4-(1,2-Dimetilimidazol-5-il)-
2-{4-[N<(pirid-2-
ilmetil)sulfamoil]anilino}
pirimidina

4-(1,2-Dimetilimidazol-5-il)-
2-{4-[N-(pirid-3-
ilmetil)sulfamoil]anilino}
pirimidina

4-(1,2-Dimetilimidazol-5-il)-
2-[4-(N-pentil-
sulfamoil)anilino]
pirimidina

4-(1,2-Dimetilimidazol-5-il)-
2-{4-[N~(S-hidroxi-
pentil)sulfamoil]

PCT/GB01/03864

1H), 7.63 (s, 1H), 7.68 (d, 2H),
7.9 (d, 2H), 8.43 (d, 1H), 9.93 (s,
1H)

2.50 (s, 3H +DMSO peak), 3.02
(s, 1H), 3.63 (m, 2H), 4.03 (s,
3H), 7.25 (d, 1H), 7.72 (d, 2H),
7.93 (m, 3H), 8.0 (d, 2H), 8.55
(d, 1H), 10.07 (s, 1H)

0.73 (s, 6H), 2.38 (s, 3H), 2.55
(d,2H), 3.07 (d, 2H), 3.95 (s, 3H),
4.4 (t, 1H), 7.15 (s, 1H), 7.2 (d,
1H), 7.63 (s, 1H), 7.68 (d, 2H),
7.9 (d, 2H), 8.43 (d, 1H), 9.97 (s,
1H)

1.5 (m, 2H), 2.37 (s, 3H), 2.76
(m, 2H), 3.33 (m, 2H), 3.95 (5,
3H), 4.36 (t, 1H), 7.2 (d, 1H),
7.27 (t, 1H), 7.63 (s, 1H), 7.67 (d,
2H), 7.9 (d, 2H), 8.43 (d, 1H),
9.92 (s, 1H)

0.97 (t, 3H), 2.38 (s, 3H), 2.77
(m, 2H), 3.96 (s, 3H), 7.2 (d, 1H),
7.3 (t, 1H), 7.63 (s. 1H), 7.68 (d,
2H), 7.92 (d, 2H), .8.43 (d, 1H),
9.93 (s, 1H)

2.37 (s, 3H), 2.77 (t, 2H), 3.33
(m, 2H), 3.93 (5, 3H), 4.62 (t,
1H), 7.18 (d, 1H), 7.3 (s, 1H),
7.63 (s, 1H), 7.7 (d, 2H), 7.9: (d,
2H), 8.43 (d, 1H), 9.93 (s, 1H)
2.37 (5, 3H), 2.9 (m, 2H), 2.33
(m, 4H), 343 (m, 2H), 3.96 (s,
3H), 4.5 (, 1H), 7.2 (d, 1H), 7.42
(t. 1H), 7.63 (5, LH), 7.7 (d, 2H),
7.92 (d, 2H), 8.43 (d, 1H), 9.93
(s, 1H)

2.4 (s, 3H), 3.95 (s, 3H), 4.07 (8,
2H), 7.2 (m, 2H), 7.35 (d, 1H),
7.63 (s 1H), 7.7 (m, 3H), 7.88 (d,
2H), 8.0 (s, 1H), 8.43 (m, 2H),
9.93 (5, 1H)

24 (s, 3H), 3.96 (s, 3H), 4.02 (d,
2H), 7.2 (d, 1H), 7.27 (m, 1H),
7.63 (m, 2H), 7.7 (d, 2H), 7.9 (4,
2H), 8.03 (t, 1H), 8.4(m, 3H),
9.93 8, 1H)

0.8 (t3H), 1.2 (m, 4H), 1.35
{m,2H), 2.38- (s, 3H), 2.7 (m,
2H), 3.95 (s, 3H), 7.2 (d, 1H), 7.3
(t, 1H), 7.63 (s. 1H), 7.67 (d,
2H), 7.92 (d, 2H), 8.43 (d, 1H),
9.93 (s, 1H)

1.27 (m, 6H), 2.36 (s, 3H), 2.7
(m, 2H), 3.27 (m, 2H), 3.96 (s,
3H), 4.27 (t, 1H), 7.2 (d, IH), 7.3

381

429
(M-HY

40
(M-HY

371
(M-HY

387

431
(M-HY

434
{M-HY

434
(M-HY

413
(M-HY

429
(M-HY
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100

101

102

106

anilino} pirimidina

4<(1,2-Dimetilimidazol-5-il)-
2-{4-[N(3-etoxi
propil)sulfamoil]anilino}
pirimidina

4-(1,2-Dimetilimidazol-5-il)-
2-(4-[N-(2-hidroxi-
propil)sulfamoil] anilino}

< rimidi

4-(1,2-Dimetilimidazol-5-il)-
2-{4-[N-(3-isopropoxipropil)
sulfamoil]anilino}pirimidina

4-(1,2-Dimetilimidazol-5-il)-
2-{4-[N-(2- hidroxi
butil)sulfamoil]anilino}
pirimidina

4-(1,2-Dimetilimidazol-5-il)-
2-{4-[N<(2-pirid-2-
iletil)sulfamoil]anilino}
pirimidi

4-(1,2-Dimetilimidazol-5-il)-
2-{4-[N-(2-pirid4-
iletil)sulfamoil]
anilino}pirimidina

4-(1-Metil-2-etil-imidazol-5-
il)-2-[4-(N-3-ciclopropil
sulfamoil)anilino]
pirimidina

4-[1-(2,2 2-Trifluoroetil)-2-
metil-imidazol-5-il}-2- {4-[N-
(ciclopropilmetil)
sulfamoil]anilino} pirimidina

4-[142,2,2-Trifluoroetil)-2-
metil-imidazol-5-il]-2-{4-[N-
(2- metoxietil)
sulfamoil]-anilino }

< rimidina

4-[142,2,2-Trifluoroetil)-2-

PCTI/GB01/03864

(4 1H), 7.63 (s, 1H), 7.67 (d,
2H), 7.9 (d, 2H), 8.43 (d, 1H),
9.92 (s, 1H)

1.03 (t, 3H), 1.57 (m, 2H), 2.37
(s, 3H), 2.77 (m, 2H), 3.27 (m,
4H), 3.95 (s, 3H), 7.2 (d, 1H),
7.33 (1, 1H), 7.63 (5, 1H), 7.67 (d,
2H), 7.93 (d, 2H), 8.43 (d, 1H),
9.93 (s, 1H)

1.02 (d, 3H), 2.4 (s, 3H), 2.65 (m,
2H), 3.57 (m, 1H), 3.98 (s, 3H),
4.63 (d, 1H), 7.22 (d, 1H), 7.32
(t, 1H), 7.67 (s, 1H), 7.7 (d, 2H),
7.92 (d, 2H), 8.43 (d, 1H), 9.92
(s, TH)

1.0 (d, 6H), 1.55 (m, 2H), 2.38 (s,
3H), 2.76 (m, 2H), 3.27 (m, 2H),
3.4 (m, 1H), 3.95 (s, 3H), 7.18 (d,
1H), 7.3 (1, 1H), 7.63 (s, 1H),
7.68 (d, 2H), 7.92 (d, 2H), 8.43
(d, 1H), 9.93 (s, 1H)

0.8 (t, 3H), 1.22 (m, 1H), 1.4 (m,
1H), 2.37 (s, 3H), 2.65 (m, 2H),
3.27 (m, 1H), 3.95 (s, 3H), 4.55
(4, 1H), 7.2 (d, 1H), 7.25 (t, 1H),
7.63 (s, 1H), 7.7 (d, 2H), 7.92 (d,
2H), 8.43 (d, 1H), 9.92 (s, IH)
2.38 (s, 3H), 2.83 (t, 2H), 3.07
(m, 2H), 3.95 (s, 3H), 7.18 (m,
3H), 747 (t, 1H), 7.63 (s, 1H),
7.67 (m, 3H), 7.9 (d, 2H), 8.42
(d, 2H), 9.93 (s, 1H)

2.37 (s, 3H), 2.7 (t, 2H), 3.0
(m2H), 3.95 (s, 3H), 7.17 (m,
3H), 7.5 (t, 1H), 7.63 (s 1H), 7.67
(d, 2H), 7.9 (d, 2H), 842 (m,
3H),9.93 (s, 1IH)

0.30 (m, 2H), 0.44 (m, 2H), 1.23
(t, 3H), 2.06 (m, 1H), 2.73 (q,
2H), 3.95 (s, 3H), 7.20 (d, 1H),
7.69 (m, 4H), 7.90 (d, 2H), 8.43
(d, 1H), 9.80 (s, 1H)

0.02 (m, 2H), 0.30 (m, 2H), 0.78
(m, 1H), 2.40 (s, 3H), 2.59 (t,
2H), 5.76 (q, 2H), 7.21 (d, 1H),
7.46 (t, 1H), 7.65 (d, 2H), 7.73 (s,
1H), 7.81 (d, 2H), 8.42 (d, 1H),
9.93 (s, 1H)

2.50 (s, 3H), 3.13 (m, 2H), 3.29
(s, 3H), 13.41 (T, 2H), 5.05 (brs,
1H), 5.38 (g, 2H), 7.03 (d, 1H),
748 (s, 1H), 7.57 (s, 1H), 7.70
(d, 2H), 7.81 (d, 2H), 8.41 (d,
1H)

0.30 (m, 2H), 0.47 (m, 2H), 2.03

429
(M-HY

401
(M-HY

443
(M-Hy

415
mHy

448
(M-HY

448
(M-HY

399

467

471

453

J
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114
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117
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metil- imidazol-5-il]-2<(4-
(N-ciclopropilsulfamoil)
anilino)pirimidina

4-(1-Isopropil-2-
metilimidazol-5-il)-2-{4-[N-
(2-metoxietil)sulfamoil]
anilino} pirimidina

4-(1,2 4-Trimetil-imidazol-5-
il)-2-{4-[N-<(2- 3-
metoxietil)sulfamoil}
anilino}pirimidina

5-Bromo-4-(1,2-
dimetilimidazol-5-il)-2-(4-
sulfamoilanilino)pirimidina

5-Bromo-4-(1,2-
dimetilimidazol-5-il)-2-[4-(N-
propilsulfamoil }anilino]
pirimidi

5-Bromo—4-(1,24
dimetilimidazol-5-il)-2-{4-
[N-(3-metoxipropil)
sulfamoil]anilino} pirimidina

5-Bromo-4-(1,2-4
dimetilimidazol-5-i)-2-[4-(N-
metilsulfamoil)anilino
]pirimidina
5-Bromo-4-(1,24
dimetilimidazol-5-il)-2 {4-[N-
(ciclopropilmetil)
sulfamoil]anilino} pirimidina

4-(1,2,4-Trimetilimidazol-5-
il)-2<(4- sulfamoilanilino)
pirimidina

4-(1,2,4-Trimetilimidazol-5-
il)-2-[4-(N-metilsul famoil)
anilino pirimidina

4(1,2,4-Trimetil-imidazol-5-
il)-2-{4-[N-3-N.V-
fs i
sulfamoil]anilino} pirimidina

4-(1,2,4-Trimetil-imidazol-5-
il)-2-[4~(N-t-butilsulfamoil

PCT/GB01/03864

- 87 -

(m, 1H), 2.40 (s, 3H), 5.77 (q,
2H), 7.20 (4, 1H), 7.73 (m, 4H),
7.81 (d, 2H), 8.42 (d, 1H), 9.96
(s, 1H)

1.48 (d, 6H), 2.51 (s, 3H), 2.86
(m, 2H), 3.16 (s, 3H), 3.29 (3,
2H), 5.66 (sept, 1H), 7.14 (d,
1H), 7.46 (s, 1H), 749 (t, 1H),
7.69 (d, 2H), 7.89 (d, 2H), 8.45
(d, 1H), 9.88 (s, 1H)

2.28 (s, 3H), 2.35 (s, 3H), 2.90
@, 2H), 3.18 (s, 3H), 3.75 (s,
3H), 6.98 (d, 1K), 7.44 (¢, 1H),
7.70 (d, 2H), 7.5 (d, 2H), 8,52
(d, 1H), 9.95 (s, 1H)

2.44 (s, 3H), 3.75 (s, 3H), 7.15
(s,2H), 7.65 (s, 1H), 7.75 (d, 2H),
7.85 (d,2H), 8.70 (s, 1H), 10.15
(s, 1H)

0.78 (t, 3H), 1.39 (g, 2H), 2.41
(s.3H), 2.68 (q, 2H), 3.75 (s, 3H),
7.35 (t, 1H), ) 7.54 (s, 1H), 7.70
(d, 2H), 7.88 (d, 2H), 8.70 (s, 1H)

1.58 (g, 2H), 2.40 (s, 3H), 2.76
(g, 2H), 3.14 (s, 3H), 3.28 (m,
2H), 3.73 (s, 3H), 7.36 (¢, 1H),
7.64 (s, 1H), 7.71 (d, 2H), 7.87
(d, 2H), 8.70 (s, 1H)

2.38 (s, 6H), 3.75 (s, 3H), 7.10
(m, 1H), 7.62 (s, 1H), 7.70 (d,
2H), 7.87 (d, 2H), 8.70 (s, 1H)

0.05 (g, 2H), 0.31 (q, 2H), 0.78
(m, 1H), 2.39 (s, 3H), 2.60 (t,
2H), 3.72 (s, 3H), 7.45 (1, 1H),
7.60 (s, 1H), 7.70 (d, 2H), 7.82
(d, 2H), 8.70 (s, IH)

2.26 (s, 3H), 2.34 (s, 3H), 3.76 (s,
3H), 6.95 (s, 1H), 7.14 (s, 2H),
7.72 (d, 2H), 7.90 (s, 2H), 8.50
(s, 1H), 9.90 (s, 1H)

2.23 (s, 3H), 2.32 (s, 3H), 2.38
(d, 3H), 3.75 (s, 3H), 698 (s,
1H), 7.18 (m, 1H), 7.67 (d, 2H)
7.95 (d, 2H), 8.50 (d, 1H), 9.98
(s, 1H)

1.45 (g, 2H), 2.05 (s, 3H), 2.12
(t2H), 2.15 (s, 3H), 2.35 (s, 3H),
2.75 (q,2H), 3.72 (s, 3H), 6.95 (d,
1H), 7.32 (t, 1H), 7.68 (d, 2H),
7.93 (d, 2H), 8.50 (d, 1H), 9.95
(s, 1H)

1.08 (s, 9H), 2.27 (s, 3H) 2.34 (s,
3H), 3.72 (s, 3H), 6.95 (d, 1H),

431

416

424

466

498

438

476

358

372

414

30



WO 02/20512 PCT/GB01/03864
-68 -
anilino}pirimidina 7.25 (s, 1H), ) 7.70 (d, 2H), 7.90
(d, 2H), 8.50 (d, 1H), 9.90 (s, 1H)

118 4-(1,2,4-Trimetil-imidazol-5- 0.71 (t, 3H), 1.01 (s,3H), 1.21 (q, 428 Ej.

3 i1)-2-{4-[N<1,1-dimetil 2H), 2.30 (s, 3H), 2.40 (s, 3H), 31
propil)sulfamoil]anilino} 3.77 (s, 3H), 7.0 (d, 1H), 7.14 (s,
pirimidina 1H), 7.70 (d, 2H), 7.89 (d, 2H),

8.58 (d, 1H), 9.98 (s, 1H)

119 4+124-Trimetil-imidazol-5- 0.04 (m, 2H), 0.15 (m,2H), 1.78 398 E;.

3 il)-2-[4(N-ciclopropil (m, 1H), 3.40 (s, 3H), 6.64 (d, 31
sulfamoil)anilino] 2H), 7.32 (s, 1H), 7.38 (d, 2H),
pirimidina 7.62 (d, 2H), 8.20 (d, 1H), 9.63

(s, 1H)

120 4+(1,2-Dimetilimidazol-5-il)- 0.75-0.80 (t, 3H), 1.29-141 387 E;.
2-[4-(N-propilsulfamoil) (m,2H), 2.37 (s, 3H), 2.64-2.70 5
anilino]pirimidina (q, 2H), 3.95 (s, 3H), 7.18 (d,

1H), 7.32 (&, 1H), 7.62 (s, 1H),
7.68 (d, 2H), 7.90 (d, 2H), 8.42
(d, 1H), 9.89 (s, 1H)

121 4-(1,2-Dimetilimidazol-5-il)- 0.00-0.06 (m, 2H), 0.08-0.17 (m, 385 E;.
2-[4-(N-ciclopropil 2H), 1.74-1.80 (m, 1H), 2.05 (s, 5
sulfamoil) anilino] 3H), 3.63 (s, 3H), 6.87 (d, 1H),
pirimidina 7.31 (s, 1H), 7.33(brs, 1H), 7.38

d, 2H), 7.61 (d,2H), 8.11 (4,
1H), 9.60 (s, 1H)

122 4<(1,2-Dimetilimidazol-5-i)- 1.4-1.50 (m, 2H), 1.65-1.78 (m, 399 Ei.
2-[4-(N- ciclobutil 2H), 1.84-1.93 (m, 2H), 2.37 (s, 5
sulfamoil)anilino] JH), 3.52-3.66 (m, 1H), 3.94 (s,
pirimidina 3H), 7.19 (d, 1H), 7.63-7.71 (m,

4H), 7.89 (d, 2H), 8.43 (d, 1H),
9.89 (s, 1H)

123 4-(1,2-Dimetilimidazol-5-il)- 2.38 (s, 3H), 3.63 (q, 2H), 3.95 427 Ei.
2-{4-[N-2,2,2- (s, 2.38 (s,3H), 3.63 (g, 2H), 3.95 5
trifluoroetil)sulfamoil] (s, 3H), 7.20 (d, 1H), 7.63 (s,
anilino}pirimidina 1H), 7.73 (d, 2H),7.93 (d, 2H),

8.35 (brs, 1H),8.43 (d,1H), 9.94
(s,1H)

124 4<(1,2-Dimetilimidazol-5-il)- 2.36 (m, 3H), 3.89 (m, 3H), 7.19 489 Ej.
2-{4-[N(3- (d, 1H), 7.32-7.37 (m, 3H), 7.44 S
trifluorometilfenil)sulfamoil] (d, 1H), 7.62 (s, 1H), 7.69 (d,
anilino}pirimidina 2H), 7.87 (d, 2H), 8.40 (d, 1H),

9.93 (s, 1H), 10.50 (brs, 1H)

125 4-(1-Etil-2-metilimidazol-5- 9.81 (s, 1H), 8.43 (d, 1H), 791 373 Ej.
il)-2-[4-(N-metilsulfamoil) (d, 2H), 7.75-7.65 (m, 3H), 7.27- 28
anilino]pirimidina 7.18 (m, 2H), 4.60 (g, 2H), 2.42-

2.37 (m, 6H), 1.19 (¢, 3H)

! Purificado por cromatografia de destello eluyendo con DCM / 2%
amoniaco metandlico (100:0 aumentando en polaridad a 95:5).

2 purificado haciéndolo pasar a través de una columna de amina Isolute.

3 Purificado por cromatografia de destello eluyendo con DCM/MeOH

(100:0 aumentando en polaridad a 95:5).
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4 Purificado por cromatografia de destello eluyendo con DCM/MeOH
(100:0 aumentando en polaridad a 98:2).

3 Producto aislado mediante desarrollo acuoso y extraccién con EtOAc. Los
extractos se lavaron con écido acético acuoso 1M y solucién de bicarbonato
de sodio acuoso.

Ejemplo 126
1-Etil-2 metilimidazol-5-il)-2-

sulfamoil }anilina)pirimidina

Acido clorosulfénico (150 pl, 2.16 mmol) se agregé gota a gota a una
solucién de 2-anilino-4-(1-etil-2-metilimidazol-5-il)pirimidina (Ejemplo 28;
150 mg, 0.54 mmol) en cloruro de tionilo (3 ml) enfriada a 0°C y la mezcla
se agité durante 10 minutos a 0°C, seguidamente se calent6 a 90°C durante
90 minutos. Los volétiles se retiraron mediante evaporacién y el sélido
resultante se puso bajo alto vacio (<2mmHg) durante 1 hora. El sélido
resultante se puso bajo nitrgeno y, cuidadosamente, se agreg6 una solucién
de 2-(2-aminoetil)etanol (114 mg, 1.08 mmol) y dietilmetilamina en MeOH
(3 ml). La solucion se agitd durante 30 minutos y los volitiles se
evaporaron. Se agregé agua (20 ml) y el sélido precipitado se recogi6
mediante filtracion y se lavé con agua (2 x 10m1). El residuo se disolvié en
MeOH (5 ml) y se cargd en una columna de amina Isolute, se eluyd con
MeOH (30 ml) y las fracciones que contenian el producto se evaporaron
para producir ¢l compuesto del titulo (190 mg, 79%) como un sdlido color
crema. NMR 1.18 (t, 3H), 2.39 (s, 3H), 2.89 (t, 2H), 3.15 (m, 7H), 4.38 (q,
2H), 7.21 (d, 1H), 7.71 (m, 3H), 7.89 (d, 2H), 8.41 (d, 1H), 9.82 (s, 1H);
m/z 447,

Ejemplos 127-144
Los siguientes compuestos se sintetizaron en un método anslogo a
Ejemplo 126.

Ej. Compnesto NMR m/iz SM

127 4<(1-Etil-2-metilimidazol-5-il)}» 1.01 (d, 6H), 1.20 (t, 3H), 240 475 E;j.28
2-{4-[N~(3-isopropoxi-2- (s, 3H), 2.62 (m, 1H), 2.81 (m,
hidroxipropil)sulfamoil] 1H) 3.23 (d, 2H), 3.50 (m, 2H),
anilino}pirimidina 448 (q, 2H), 4.76 (s, 1H), 7.20

(@, 1H), 7.70 (m, 3H), 7.84 (d,
2H), 8.40 (d, 1H), 9.81 (s, 1H)
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128

129

130

131

132

133

134

135

136

137

4-(1-Etil-2-metilimidazol-5-il)-
2-{4-[N-(2-isoxazol-3-
iloxietil)sulfamoil]
anilino}pirimidina

4(1-Etil-2-metilimidazol-5-il)-
2-{4-[N-(2-isotiazol-3-
iloxietil)sulfamoil]

Hino) pirimids

4-(1-Etil-2-metilimidazol-5-il)-
2-(4-{N-[2-(1,2,5-tiadiazol-3-
iloxi)etil]sulfamoil}
anilino)pirimidina

4-(1-Etil-2-metilimidazol-5-il)-
2-{4-[N-(3-isoxazo}-3-
iloxipropil)sulfamoil]

flivo} pirimid

4(1-Etil-2-metilimidazol-5- il)}-
2-{4-[N<(3-isotiazol-3-
iloxipropil)sulfamoil]

anilino} pirimidi

4-(1-Etil-2-metilimidazol-5-il)-
2-(4-{N-[3-(1,2,5-tiadiazol-3-
iloxi)propil]sulfamoil }
anilino)pirimidina

4-(1-Metil-2-etilimidazol-5-il)-
2-[4-(N-ciclobutil-
sulfamoil)anilino]pirimidina

4-[1-(2,2,2-Trifluoroetil)-2-

metilimidazol-5-il]-2-[4-(N

ciclobutilsulfamoil)anilino]
Cimidi

4-(1-Isopropil-2-
metililmidazol-5-il)-2-[4-(N-
ciclobutilsulfamoil)anilino]
pirimidina

4-(1-Isopropil-2-

PCTI/GB01/03864

-70-

1.19 (t, 3H), 2.40 (s, 3H), 3.13 (t,
2H), 4.17 (t, 2H), 4.54 (q, 2H),
6.12 (d, 1H), 7.20 (d, 1H), 7.70
(m, 4H), 7.86 (d, 2H), 8.40 (d,
1H), 8.60 (d, 1H), 9.80 (s, 1H)
1.19 (t, 3H), 2.39 (s, 3H), 3.13
(q, 2H), 4.26 (1, 2H), 4.55 (q,
2H), 6.67 86, (d, 1H), 7.20 (d,
1H), 7.70 (m, 4H), 7.84 (d, 2H),
8.40 (d, 1H), 8.81 (d, 1H), 9.80
(s, 1H)

1.19 (t, 3H), 2.39 (s, 3H), 3.18
(q, 2H), 4.34 (t, 2H), 4.56 (q,
2H), 7.20 (d, 1H), 7.70 (m, 4H),
7.86 (d, 2H), 8.25 (s, 1H), 8.40
(d, 1H), 9.80 (s, 1H)

1.18 (t, 3H), 1.80 (m, 2H), 2.38
(s, 3H), 2.84 (g, 2H), 4.16 (1,
2H), 4.56 (g, 2H), 6.25 (s, 1H),
7.20 (4, 1H), 7.49 (t, 1H), 7.68
(m, 3H), 7.87 (d, 2H), 8.40 (d,
1H), 8.59 (s, 1H), 9.80 (s, 1H)

1.18 (t, 3H), 1.80 (m, 2H), 2.38
(s, 3H), 2.84 (g, 2H), 4.26 (1,
2H), 4.56 (q, 2H), 6.69 (d, 1H),
7.20 (d, 1H), 745 (t, 1H), 7.68
(m, 3H), 7.87 (d, 2H), 8.40 (d,
1H), 8.80 (d, 1H), 9.80 (s, 1H)
1.18 (t3H), 1.85 (m, 2H), 2.38
(s, 3H), 2.91 (g, 2H), 4.36 (t,
2H), 4.56 (g, 2H), 7.20 (d, 1H),
7.45 (t, 1H), 7.68 (m, 3H), 7.87
(d, 2H), 8.30 (s, 1H), 8.40 (d,
1H), 9.80 (s, 1H)

1.23 (t, 3H), 1.45 (m, 2H), 1.70
(m, 2H), 1.87 (m, 2H), 2.93 (q,
2H), 3.58 (m, 1H), 3.95 (s, 3H),
7.20 (d, 1H), 7.69 (m, 4H), 7.90
(d, 2H), 8.43 (d, 1H), 9.86 (s,
1H)

1.45 (m, 2H), 1.70 (m, 2H), 1.87
(m, 2H), 2.40 (s, 3H), 3.58 (m,
1H), 5.80 (q, 2H), 7.23 (d, 1H),
7.69 (m, 4H), 7.90 (d, 2H), 8.44
(d, 1H), 9.96 (s, 1H)

1.45 (m, 8H), 1.72 (m,2H), 1.88
(m, 2H), 3.30 (s, 3H), 3.60 (m,
1H), 5.60 (sept, 1H), 7.16 (d,
1H), 7.48 (s, 1H), 7.68 (d, 2H),
7.74 (d, 1H), 7.88 (d, 2H), 8.48
(d, 1H), 9.90 (s, 1H)

0.40 (m, 2H), 0.50 (m, 2H), 1.50

470

486

487

484

500

501

413

467

427

413

Ej.29

Ej.30

Ej.32

Ej.32
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139

140

141

142

143

144

metilimidazol-5-il)-2-[4-(N-
ciclopropilsulfamoil)anilino]
pirimidina

4-(1-Isopropil-2-
metilimidazol-5-il)-2-{4-[N-
(ciclopropilmetil)sulfamoil]
anilino} pirimidina

4-(1-Isopropil-2-
metilimidazol-5-il)-2-{4-[N-
(cianometil)sulfamoil]anilino}
pirimidina

4-(1-Isopropil-2-
metilimidazol-5-il)-2-{4-[N-
(pirid-2-ilmetil)sulfamoil]
anilino}pirimidina

4-(1-Etil-2-metilimidazol-5- il)-
2-{4-[N5-metilpirazin-2-
ilmetil)sulfamoil]anilino}
pirimidina

4-(1-Metil-2-
metoximetilimidazol-5-il)-2-{4-
[N-(2-metoxietil)sulfamoil]
anilino}pirimidina

4-(1,2-Dimetilimidazol-5-il)- 2-
{4-[N-(3-isotiazol-3-
iloxipropil)sulfamoil]
anilino}pirimidina

4-(1-Etil-2-metilimidazol-5-il)-
2-{4-{N-(2-propynil)
sulfamoil]anilino} pirimidina

PCT/GB01/03864
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(d, 6H), 2.12 (m, 1H), 2.52 (s,
3H), 5.70 (m, 1H), 7.17 (d, 1H),
7.48 (s, 1H), 7.71 (s, 1H), 7.75
(d, 2H), 7.93 (d, 2H), 8.49 (d,
1H), 9.93 (s, 1H)

0.09 (m, 2H), 0.36 (m, 2H), 0.81
(m, 1H), 1.49 (d, 6H), 2.60 (s,
3H), 2.65 (, 2H), 5.70 (m, 1H),
7.17 (4, 1H), 748 (s, 1H), 7.53
(t, IH), 7.72 (d, 2H), 7.90 (d,
2H), 8.48 (d, 1H), 9.90 (s, 1H)

1.46 (d, 6H), 2.48 (s, 3H), 4.04
(d, 2H), 5.66 (sept, 1H), 7.15 (d,
1H), 7.46 (s, 1H), 7.71 (d, 2H),
7.92 (d, 2H), 8.32 (¢, 1H), 8.48
(d, 1H), 9.95 (s, IH)

1.46 (d, 6H), 3.29 (s, 3H), 4.05
(b d, 2H), 5.67 (sept, 1H), 7.13
(d, 1H), 7.21 (m. 1H), 7.36 (d,
1H), 7.43 (s, 1H), 7.69 (m, 3H),
7.86 (d, 2H), 8.02 (b t, 1H), 8.42
(d, 1H), 8.46 (d, 1H), 9.88 (s,
1H)

1.20 (t, 3H), 2.40 (s, 6H), 4.11
(s, 2H), 4.60 (g, 2H), 7.24 (d,
1H), 7.68 (m, 3H), 7.85 (d, 2H),
8.10 (s, 1H), 8.36 (s, 1H), 8.42
(s, 1H) 8.45 (d, 1H), 9.82 (s, 1H)
2.88 (t, 2H), 3.17 (s, 3H), 3.30
(m, SH), 4.05 (s, 3H), 4.5 (s,
2H), 7.28 (d, 1H), 749 (¢, 1H),
7.74 (d, 3H), 7.92 (d, 2H), 8.50
(d, 1H), 9:98 (s, 1H)

1.81 (m, 2H), 2.36 (s, 3H), 2.87
(. 2H), 3.96 (s, 3H), 4.13 (1,
2H), 6.68 (d, 1H), 7.20 (d, 1H),
7.43 (1, 1H), 7.62 (s, 1H), 7.68
(d, 2H), 7.89 (d, 2H), 842 (4,
1H), 8.80 (d, 1H), 9.89 (s, 1H)
1.20 (t, 3H), 2.40 (s, 3H), 3.05
(s, 1H), 3.65 (s, 2H), 4.60 (g,
2H), 7.21 (d, 1H), 7.68 (s, IH),
7.71 (d, 2H), 7.90 (d, 3H), 8.45
(d, 1H), 9.85 (s, 1H); m/z 397

427

412

465

433

486

399

Ej.32

Ej.32

Ej.32

Ej.28

Ej.33

Ej.5,
89

Ej.28

! Purificado por cromatografia de destello eluyendo con DCM / 2%
amoniaco metanélico (100:0 aumentando en polaridad a 95:5).

2 Reaccionado con 4 equivalentes de ciclobutilamina / 12 equivalentes de
dimetiletilamina. Purificado por cromatografia de destello eluyendo con
DCM/MeOH (98:2 aumentando en polaridad a 95:5).
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3 Reaccionado con 4 equivalentes de ciclopropilamina / 12 equivalentes de
dimetiletilamina. Purificado por cromatografia de destello eluyendo con
DCM/MeOH (98:2 aumentando en polaridad a 94:6).

* Reaccionado con 4 equivalentes de ciclopropilmetilamina / 12
equivalentes de dimetiletilamina. Purificado por cromatografia de destello
eluyendo con DCM/MeOH (98:2 aumentando en polaridad a 94:6).

3 Reaccionado con 5.75 equivalentes de aminoacetonitrilo / 9 equivalentes
de dimetiletilamina. El producto se extrajo de solucién de bicarbonato de

sodio acuoso con DCM.

® Reaccionado con 4 equivalentes de 2-aminometilpiridina / 9 equivalentes
de dimetiletilamina. Purificado por cromatografia de destello eluyendo con
DCM/MeOH (98:2 aumentando en polaridad a 90:10).

sulfamoil]anilino}pirimidina

Bromo (8 pul, 0.14 mmol) se agregé a una solucién de 4-(1,2-
dimetilimidazol-5-il)-2-{4-[ N-(2-metoxietil)sulfamoil]anilino} pirimidina

(Ejemplo 35; 52 mg, 0.13 mmol) en écido acético glacial (2 ml) se calentd
a 60°C. La mezcla se calenté a 60°C durante 4 horas, seguidamente el

solvente se retir6 mediante evaporacién. El residuo se disolvié en DCM

(20 ml), se lavé con solucién de carbonato hidrégeno de sodio acuoso
saturado (20 ml), se sec6 (columna Chemelut 1005) y se purificé por
cromatografia de destello eluyendo con DCM / 2% amoniaco metanélico
(100:0 aumentando en polaridad a 97:3) para proporcionar el compuesto (37
mg, 60%) como una espuma blanca. NMR 2.40 (s, 3H), 3.06 (q, 2H), 3.20
(s, 3H), 3.36 (t, 2H), 3.68 (s, 3H), 5.00 (t, IH), 7.56 (s, 1H), 7.67 (d, 2H),
7.73 (d, 2H), 7.80 (s, 1H), 8.53 (s, 1H); m/z 483.
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Ejemplos 146-148 \
Los siguientes compuestos se sintetizaron en un método andlogo a
Ejemplo 145.

Ej. Compuesto NMR m/iz SM
146 5-Bromo-4-{1-etil-2- 1.25 (t, 3H), 2.50 (s, 3H), 3.15 497 E,.
metilimidazol-5-il)-2-{4-[N2- (q, 2H), 3.26 (s, 3H), 3.42 (t, 37
metoxietil)sulfamoil] 2H), 4.33 (q, 2H), 4.92 (t, 1H),
anilino} pirimidina 7.40 (s, 1H), 7.71 (d, 2H), 7.82
(m, 3H), 8.61 (s, IH)
147 5-Bromo-4-[1-(2-metoxietil}-2- 2.42 (s, 3H), 2.89 (m, 2H), 3.02 525 Ei.
! metilimidazol-5-il}-2-{4-[N(2- (s, 3H), 3.16 (5, 3H), 3.29 (m, 61
metoxietil)sulfamoil] 2H), 3.36 (t, 2H), 4.51 (t, 2H),
anilino} pirimidina 749 (t, 1H), 7.58 (s, 1H), 7.72

(d, 2H), 7.85 (d, 2H), 8.74 (s,

1H), 10.15 (s, 1H)
148 5-Bromo-4-[1-(2-metoxietil)-2- 1.59 (quin, 2H), 2.44 (s, 3H), 539 Ej.

2 metilimidazol-5-il]-2-{4-[N-(3- 2.78 (g, 2H), 3.05 (s, 3H), 3.17 82
metoxipropil)sulfamoil] (s, 3H), 3.28 (t, 2H), 339 (1,
anilino} pirimidina 2H), 4.55 (t, 2H), 7.39 (t, 1H),

7.61 (s, 1H), 7.73 (d, 2H), 7.88
d, 2H), 8.77 (s, 1H), 10.19 (s,
1H)
I Extraido en EtOAc. Purificado por cromatografia de columna eluyendo

con DCM/ MeOH (96:4 aumentando en polaridad a 90: 10).

2 Extraido en EtOAc. Purificado por cromatografia de columna eluyendo
con DCM/ 2% amoniaco metanélico (98:2 aumentando en polaridad a
94:6).

Ejemplo 149
5-Cloro-4-(1-etil-2-metilimidazol

sulfamoil]anilino}pirimidina

N-Clorosuccinimida (80 mg, 0.6 mmol) se agregé a una solucién de
4-(1-etil-2-metilimidazol-5-il)-2- {4-[N-(2-metoxietil}sulfamoil Janilino}
pirimidina (Ejemplo 37; 208 mg, 0.5 mmol) en dcido acético glacial (Sm1)
y la mezcla se calent6 a 60°C durante 3 horas. El solvente se evapord y el
residuo se disolvié en DCM (30 ml), se lavé con solucién de carbonato
hidrégeno de sodio acuoso saturado (20 ml), se extrajo la capa acuosa con
DCM (20 ml). Los extractos DCM se combinaron, se secaron {columna
Chemelut 1005) y el solvente se evapord. El residuo se purificé por
cromatografia de destello en gel de silice eluyendo con DCM / 2%
amonfaco metanélico (100:0 aumentando en polaridad a 97:3) para producir
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el compuesto del titulo (110 mg, 44%) como una espuma blanca. NMR
1.24 (t, 3H), 2.45 (s, 3H), 3.09 (q, 2H), 3.28 (s, 3H), 3.40 (t, 2H), 4.32 (t,

2H), 4.92 (t, 1H), 7.40 (s, 1H), 7.72 (d, 2H), 7.83 (d, 2H), 7.88 (s, 1H), 8.49
(s, 1H); m/z 451.

Ejemplos 150-153

Los siguientes compuestos se sintetizaron en un método anilogo a
Ejemplo 149.

EJ. Compuesto NMR m/z SM
150 5-Cloro-4-(1,2-dimetilimidazol- 2.50 (s, 3H), 3.15 (q, 2H), 3.26 437 E;.
5-il)-2-{4-[N-(2- (s, 3H), 342 (1, 2H), 3.78 (s, 35
metoxietil)sulfamoil] 3H), 492 (t, 1H), 743 (s, 1H),
anilino} pirimidina 7.71 (d, 2H), 8.01 (d, 3H), 8.07
(s, 1H), 8.61 (s, 1H)
151 5-Cloro-4<(1-etil-2- 124 (t, 3H), 1.50 (m, 1H), 1.84 477 Ej.
metilimidazol-5-il)-2-{4-[N- (m, 3H), 2.48 (s, 3H), 2.90 (m, 41
(tetrahidrofur-2-ilmetil) 1H), 3.12 41 (m, 1H), 3.73 (m,

sulfamoillanilino}pirimidina 2K, 3.94 (m, 1H), 4.37 (g, 2H),
4.83 (t, 1H), 7.36 (s, 1H), 7.70
(d, 2H), 7.81 (d, 2H), 7.89 (s,

1H), 8.44 (s, 1H)

152 5-Cloro-4-(1-etil-2- 0.60 (m, 4H), 1.25 (t, 3H), 2.31 433 Ej.
metilimidazol-5-il)-2-[4-(N- (m, 1H), 2.53 (5, 3H), 4.39 (q, 53
ciclopropilsulfamoil)anilino] 2H), 4.96 (brs, IH), 7.37 (s, 1H),
pirimidina 7.71 (d, 2H), 7.85 (m, 3H), 8.45

(s, 1H)

153 5-Cloro4-(1-(2-metoxietil> 2- 2.44 (s, 3H), 2.87 (q, 2H), 3.03 481 Ej.
metilimidazol-5-il]-2-{4-[N{2- (s, 3H), 3.15 (s, 3H), 329 (m, 61
metoxietil)sulfamoil]anilino} 2H), 3.38 (m, 2H), 4.60 (m, 2H),
pirimidina 7.50 (br t, 1H), 7.64 (s, 1H), 7.72

(d, 2H), 7.83 (d, 2H), 8.63 (s,
1H), 10.10 (s, 1H)

! Purificado por cromatografia de columna eluyendo con DCM / MeOH
(98:2 aumentando en polaridad a 96:4).

Ejemplo 154
1,2-Dimetilimidazol-5-il)-2-

Se agregd agua (0.5 ml) seguida por TFA (2.5 ml) a una solucién de
4-(1,2-dimetilimidazol-5-il)-2-{4-[ N«(2,2-dimetil-1,3-doxalon-4-
ilmetil)sulfamoil]anilino }pirimidina (Ejempio 38, 1.19 mg, 0.26 mmol) en
DCM (2 ml) y la mezcla se agité a temperatura ambiente durante 1 hora. Se

¢
\Jl
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evapord el solvente y se agregaron cloruro de hidrégeno etérico IM (5 ml)
y éter (20 ml) al residuo. El precipitado resultante se recogié mediante
filtracién y se sec6 bajo vacfo. El s6lido se suspendié en MeOH (2 ml) y
se agreg6 una solucién 1M de hidréxido de litio acuoso (2 ml) y la mezcla
se agité durante 1 hora a temperatura ambiente. La mezcla de reaccién se
vertié en una columna Isolute SCX-2, se lavé con MeOH (10 x 15 ml) y el
producto se eluyé con 2% amoniaco metanélico (S x 15 ml). El solvente se
retird mediante evaporacién para producir el compuesto del titulo (66 mg,
61 %) como un sélido blanco. NMR 2.38 (s, 3H), 2.60 (m, 1H), 2.83 (m,
1H), 3.25 (m, 2H), 3.43 (m, 1H), 3.95 (s, 3H), 4.48 (t, 1H), 4.70 (d, 1H),
7.20 (m, 2H), 7.62 (s, IH), 7.69 (d, 2H), 7.90 (4, 2H), 8.41 (d, 1H), 9.90 (s,
1H); m/z 419.

Ejemplo 155
5-Cloro

Una mezcla de S5-cloro4<(1,2-dimetilimidazol-5-il)-2-{4-[N-(t-
butil)sulfamoil]anilino}pirimidina (Ejemplo 60; 116 mg, 0.267 mmol),
cido trifluoroacético (2.7 ml), agua (0.3 ml) y anisol (145 pl, 1.34 mmol)
se agitd a temperatura ambiente durante 72 horas. La mezcla se concentrd
entonces mediante evaporacién y el residuo se traté con agua y éter. El
sélido precipitado se recogié mediante filtracién, se lavé con agua y éter, y
se secé para producir el compuesto del titulo (87 mg, 86%) como un sélido
blanco. NMR.: 2.4 (s, 3H), 3.78 (s, 3H), 7.15 (s, 2H), 7.65 (s, 1H), 7.73 (d,

2H), 7.83 (d, 2H), 8.6 (s, 1H), 10.11 (s, 1H); mlz 378 (M-H).

Ejemplo 156
Los siguientes compuestos se sintetizarcn en un método andlogo a
Ejemplo 155.

Ej. Compnuesto NMR m/z SM
156 5-Cloro-4-(1,2- 2.38, (d, 3H), 2.43 (s, 3H), 3.78 391 Ej.71
dimetilimidazol-5-il)-2-[4{N- (s, 3H), 7.2 (1H, q), 7.67 (m, (M-H)
metilsulfamoil)anilino] 3H), 7.87 (d, 2H), 8.63 (s, 1H),

pirimidina 10.17 (s, 1H)

Ejemplo 157

\ﬁ
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5-Bromo-4-( 1 -metilimidazol-5-il}-2-{4-sulfamoilanilino)pirimidina

Bromo (75.5 mg, 0.47 mmol) se agregd a una solucién de 4-(I-
metilimidazol-5-il}-2-(4-sulfamoilanilino)pirimidina (Ejemplo 15; 0.14g,
0.42 mmol) y acetato de sodio (41.7 mg, 0.51 mmol) en écido acético (4 ml)
y la mezcla se agit6 durante 1 hora. Los volétiles se evaporaron y el residuo
se porciond entre EtOAc y solucion de carbonato hidrégeno de potasio
acuoso saturado. La fase orgénica se separd y se secd. El residuo se pre-
absorbi6 en gel de silice y se purificéd por cromatografia de columna en gel
de silice eluyendo con DCM / 2% amoniaco metanodlico (9:1) para producir
el compuesto del titulo (91 mg, 52%). NMR 10.14 (s, 1H), 8.75 (s, 1H),
7.90-7.69 (m, 4H), 7.17 (s, 2H), 3.84 (s, 3H); m/z 409.

2-(3-Cloroanilino 1-(2-acetamidoetil)imidazol-5-il]pirimidina

Anhidrido acético (0.58 pl, 1.0 mmol) se agregd a una solucién de 2-
(3-cloroanilino)4-[1-(2-aminoetil)imidazol-5-il]pirimidina (Ejemplo 13;
0.30 g, 0.63 mmol) en piridina (2 ml) a 0°C. La mezcla se dejo calentar a
temperatura ambiente y se agitd durante 2 horas. Se agregd amoniaco
metan6lico 7M (0.5 ml) y la mezcla se diluyé con EtOAc (10 ml). El
precipitado se retir6 mediante filtracion y el filirado se pre-absorbié en gel
de silice y se purific6 por cromatografia de columna en gel de silice
eluyendo con DCM / 2% amoniaco metanélico (11: 1) para producir el
compuesto del titulo (88 mg, 39%) como un sélido blanco. NMR 9.68 (s,
1H), 8.43 (d, 1H), 8.03-7.96 (m, 2H), 7.81 (s, 1H), 7.79 (s, 1H), 7.60 (dd,
1H), 7.33 (t, 1H), 7.12 (d, 1H), 6.98 (dd, 1H), 4.56-4.46 (m, 2H), 3.44-3.37
(m, 2H), 1.80 (s, 3H); m/z 357.

Ejemplos 159
El siguiente compuesto se sintetizd en un método analogo a Ejemplo
158 usando el cloruro de sulfonilo apropiado en lugar de anhidrido acético.

Ej. Compuesto NMR miz SM

159 2<(3-Cloroanilino)-4-[1-(2- 9.41 (s, 1H), 843 (d, 1H), 7.93 393, E;.13
mesilaminoetil)imidazol-5- (m, 1H), 7.83 (s, 2H), 7.57 (dd, 395
ilJpirimidina 1H), 7.33 (t, 1H), 7.24 (d, 1H),

7.22-7.17 (m, 1H), 7.00 (dd,
1H), 4.64-4.57 (m, 2H), 3.29-

{

\
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322 (m, 2H), 2.78 (s, 3H)

N-Metil-4-aminobencenosulfonamida (Método 110; 250 mg, 1.3 mmol) se
disolvié en MeOH (3 ml) y se agregé 1M HCI en éter (1.3 ml, 1.3 mmol).
Se agregd cianamida (68 mg, 1.6 mmol) junto con DMA (0.5 ml). La
mezcla se calentdé a 100°C durante 30 minutos. A ésta se agregd 5-(3-
dimetilaminoprop-2-en-l-oil)-1,2-dimetilimidazol (Método 15; 230 mg, 1.2
mmol) y metéxido de sodio (150 mg, 2.6 mmol) y se calenté a 180°C
durante 1 hora. La mezcla de reaccion se vertié en solucién de carbonato
hidrégeno de sodio saturado y se recogié el sélido resultante. El sélido se
trituré con DMF caliente y se filtrd. El filtrado se evaporS in vacuo y se
purificé por cromatografia de destello en gel de sflice eluyendo con DCM /
2% amoniaco metandlico (100:0 aumentando en polaridad a 85:15) para
producir un s6lido blanco que se procesé con acetonitrilo para proporcionar
el compuesto como un sélido (84 mg, 20%). NMR: 2.38 (d, 6H), 3.95 (s,

3H), 7.19 (d, 2H), 7.63 (s, 1H), 7.68 (d, 2H), 7.93 (d, 2H), 8.43 (d, 1H),
9.91 (s, 1H); m/z 359.

Ejemplos 161-164
Los siguientes compuestos se sintetizaron en un método andlogo a

Ejemplo 160.

Ej. Compuesto NMR miz SM

161 4<(1,2-Dimetilimidazol-5-i)-2- 2.36 (s, 3H), 2.41 (d, 3H), 3.88 403 Mét.
[2-metoxi-4-(N- (s, 3H), 3.90 (s, 3H), 7.20 (4, 15
metilsulfamoil)-5- 1H), 7.30 (br q, 1H), 7.37 (s,
metilanilino]pirimidina 1H), 7.64 (s, 1H), 8.16 (s, 1H),

827 (s, 1H), 8.40 (d, 1H)

162 4-(1,2-Dimetilimidazol-5-il)-2- 1.91 (s, 3H), 2.02 (s, 3H), 2.37 440 Mét.

{4-[N«(4,5-dimetiloxazol-2- (s, 3H), 3.94 (s, 3H), 7.16 (d, 15

il)sulfamoil]anilino} pirimidina 1H), 7.62 (s, 1H), 7.75 (d, 2H),
7.83 (d, 2H), 8.41 (4, 1H), 9.82

(s, 1H)

163 4-(12-Dimetilimidazol-5-il)}-2- 2.36 (s, 3H), 2.76 (d, 3H), 3.95 323 Mét.
[4-(N-metilcarbamoil) (s, 3H), 7.14 (d, 1H), 7.61 (s, 15
anilino]pirimidina 1H), 7.77 (s, 4H), 8.20 (brg, 1H),

8.40 (d, 1H), 9.71 (s, 1H)

164 4-(1,2-Dimetilimidazol-5-i1}2- 2.00 (s, 3H), 2.35 (s, 3H), 3.90 323 Mét

(4-acetamidoanilino) pirimidina (s, 3H), 7.02 (d, 1H), 7.47 (@, 15

2H), 15 7.57 (m, 3H), 8.31 (d,
1H), 9.33 (s, 1H), 9.77 (s, 1H

9‘9
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Ejemplo 165

Hidréxido de sodio (1.2g, 3.0 mmol) se agregé a una solucién de 4-
(1,2-dimetil-imidazol-5-il)-2-(4-acetamidoanilino)pirimidina (Ejemplo 164;
1.25g, 3.88 mmol) en isopropanol (12 ml) y agua (0.5 ml) y la mezcla se
calento bajo reflujo durante 90 minutos. La mezcla se dejé enfriar y se
porciond entre solucién de carbonato hidrégeno de sodio acuoso saturado y
EtOAc. La capa organica se separd y los volétiles se evaporaron. El
residuo se purificé por cromatografia de columna en gel de silice eluyendo
con DCM / amoniaco metanélico 7M (96:4) para producir el compuesto del
titulo(0.75g, 69%) como un sdlido café. NMR: 2.33 (s, 3H), 3.85 (s, 3H),
4.75 (brs, 2H), 6.51 (d, 2H), 6.92 (d, 1H), 7.22 (d, 2H), 7.51 (s, 1H), 8.22
(d, 1H), 8.90 (s, 1H); m/z 281.

Preparacién de Materiales Iniciales:-
Los materiales iniciales para los ejemplos mencionados se obtienen

en el comercio o se preparan ficilmente por métodos estdndar a partir de
materiales conocidos. Por ejemplo, las siguientes reacciones son una
ilustracién, pero no una limitacién,de algunos de los materiales iniciales
utilizados en las reacciones indicadas.

Método 1 :
5-(3-Dimetilaminoprop-2-enoil}-1.2-dimetilimidazol

5-(3-Dimetilaminoprop-2-enoil)-2-metilimidazol (350 mg, 1.95
mmol) se suspendié en DMF.DMA (14 ml) y la mezcla se agit6 y se calenté
a 100°C durante 56 horas. El exceso de DMF.DMA se retir6 mediante
evaporacion y el residuo se purificé por cromatografia eluyendo con DCM /
MeOH (94:6) para producir el compuesto del titulo, 111 mg, (29%) como
un sélido. NMR (CDCls): 2.40 (s, 3H), 3.00 (s, 6H), 3.88 (s, 3H), 5.50 (d,
1H), 7.47 (s, 1H), 7.65 (d, 1H); m/z: 194,
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4-(3-Dimetilaminoprop-2-en-1-oil)-1-trifenilmetilimidazol (Método
3) se traté con 3-clorofenilguanidina bajo condiciones andlogas a las
descritas en Ejemplo 7 para producir el compuesto del titulo; m/z: 514.

4-(3-Dimetilaminoprop-2-en-1-oil)-1-trifenilmetilimidazol

Una suspension de 4-acetil-l-trifenilmetilimidazol (Método 6; 11.9 g,
33.9 mmol) en DMF.DMA (30 ml) se calentd a reflujo durante 24 horas.
La solucién se dej6 enfriar y el precipitado se recogié mediante filtracién
para producir el compuesto del titulo, 10.7g, (78%). M/z: 408.

Métodos 4-5

Los siguientes compuestos se prepararon por el procedimiento del
Método 3.

Mét. Compuesto M/z
4 5+(3-Dimetilaminoprop-2-en-1-oil)-1-metilimidazol 180
5 1-Bencil-5(3-dimetilaminoprop-2-en-1-0il)-2-metilimidazol 270
Método 6

4-Acetil-1-trifenilmetilimidazol

Una solucién de 4-(1-hidroxietil)-1-trifenilmetilimidazol (Método 10;
30.5 g, 86 mmol) en dioxano (500m1) se calento a 100°C. Se agregé en
prociones di6xido de manganeso (63.6 g, 0.73 mol) de manera que se
mantuviera un suave reflujo. La mezcla se dejé enfriar levemente y los
sblidos organicos se retiraron mediante filtracién. Los voldtiles se retiraron
del filtrado mediante evaporacién para generar el compuesto del titulo, 30.3
g, (99%) como un producto sélido. NMR: 2.55 (s, 3H), 7.04-7.40 (m, 15H),
7.43 (s, 1H), 7.57 (s, 1H).

Métodos 7-8

N
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Los siguientes compuestos se prepararon por el procedimiento de
Método 6.

Mét. Compuesto DATOS
7 S-Acetil-l1-metilimidazol Mz : 125
e NMR: 238 (s, 3H), 2.44 (s, 3H),
8  S-Acetil-1-benzil-2-metilimidazol 5.60 (s, 2H), 6.99 (d, 2H), 7.22-7.31
(m, 3H), 7.77 (s, 1H)
Método 9

5-(1-Hidroxietil)-1-metilimidazol

Bromuro de magnesio de metilo (100 ml de una solucién 3M en éter
dietilico, 0.30 mol) se agregé gota a gota a una solucién de 5-formil-1-
metilimidazol (14.5 g, 0.13 mol) en THF (750 ml) enfriada a -20°C de
manera que la temperatura de reaccion se mantuvo por debajo de 3°C. La
mezcla se dejo calentar a temperatura ambiente y se agregd agua
cuidadosamente (150 ml). La mezcla acuosa se extrajo continuamente con
EtOAc. El extracto EtOAc se secO, y los volétiles se retiraron mediante
evaporacion para producir el compuesto del titulo, 14.4g, (88%) como un
producto sélido. NMR: 1.41 (d, 3H), 4.65-4.77 (m, 1H), 4.96-5.11 (m, 1H),
6.72 (s, 1H), 7.47 (s, 1H).

Métodos 10-11

Los siguientes compuestos se prepararon por el procedimiento de
Método 9.

Mét.  Compuesto DATOS
10 4-(1-Hidroxietil)-1- NMR: 128 (d, 3H), 4.58 (m, 1H),
trifenilmetilimidazol 4.83 (d, 1H), 6.65 (s, 1H), 7.03-7.10
(m, 6H), 7.23 (d, 1H), 7.33-7.43
(m.9H)
11 1-Benzil-5-(1-hidroxietil)-2- M/z: 217
metilimidazol
Método 12

1-Bencil-5-formil-2-metilimidazol

Bromuro de bencilo (21.4 ml, 0.18 mol) se agreg6 cuidadosamente a
una mezcla de 4-formil-2- metilimidazol (18.1 g, 0.16 mol) y carbonato de
potasio (45.0 g, 0.33 mol) en DMF (100 ml) a 0°C y la mezcla de reaccion
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se dejé calentar a temperatura ambiente. La mezcla se porciond luego entre
EtOAc y solucién de carbonato hidrégeno de sodio acuoso saturado, la fase
orginica se separé y se secd. Los volitiles se retiraron mediante
evaporacién para producir el compuesto del titulo como mezcla cruda de
regioisdmeros, 32.0 g, (99%). M/z: 201.

Fluoruro de sulfanililo (6.5 g, 37.1 mmol), 3-(pirrolidin-2-on-1-
il)propilamina (5.79 g, 40.8 mmol) y trietilamina (5.69 ml, 40.8 mmol) en
n-butanol (15 ml) se calento a reflujo durante 10 horas. La mezcla se dejé
enfriar, se agregé silice y los voldtiles se evaporaron. El residuo se purificé
por cromatografia eluyendo con DCM / MeOH (100:0) aumentando en
polaridad a (90:10) para producir el compuesto del titulo, m/z: 297.

Método 14
El siguiente compuesto se prepard usando el procedimiento de

Meétodo 13.

Mé.  Compuesto m/z
14 4-[N-(2-Tetrahidrofuranilmetil)sulfamoil]anilina 257
Método 15

5-(3-Dimetilaminoprop-2-en-1-oil}-1.2-dimetilimidazol

2-Metil-4-acetilimidazol (129 g, 1.04 mol) se disolvié en una mezcla
de DMF (900 ml) y DMF.DMA (1.51) y la mezcla se calenté bajo reflujo,
bajo una atmésfera de nitrégeno, durante 18 horas. La mezcla de reaccion
se dejé enifiar a temperatura ambiente y el producto se cristalizd. EI
producto sélido se recogié mediante filtracién, se lavé con DMF.DMA y
luego éter y se secd bajo vacio a 40°C para producir el compuesto del titulo
(115g, 57%) como un sdlido cristalino de color café pdlido. NMR 2.13 (s,
3H), 2.95 (s, 6H), 3.78 (s, 3H), 5.56 (d, 1H), 7.50 (d, 1H), 7.53 (s, 1H); m/z
194,

Métodos 16-25

149
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Los siguientes compuestos se sintetizaron en un método andlogo a

Método 15.

Ej. Compuesto NMR miz SM

16 5-(3-Dimetilaminoprop-2-en-1- 1.17 (t, 3H), 2.16 (s, 3H), 2.95 208 Mét

' oil)-1-etil-2- metilimidazol (s, 6H), 4.27 (g, 2H), 5.57 (4, 35

1H), 7.50 (d, 1H), 7.53 (s, 1H)

17  5<3-Dimetilaminoprop-2-en-1- 2.29 (s, 3H), 2.95 (brs, 6H), 3.15 238 Mét

2 oil)}-1-(2-metoxietil)-2- (s, 3H), 3.52 (1, 2H), 441 (1, 36
metilimidazol 2H), 5.58 (d, 1H), 7.51 (d, 1H),

7.58 (s, 1H)

18 1-(1-Buteno-4-il)-5-(3- (CDCl3) 2.41 (s, 3H), 249 (q, 234 Mét.

3 dimetilaminoprop-2-en-1-0il}  2H), 2.99 (brs, 6H), 4.39 (t, 2H), 37
2-metilimidazol 5.02 (s, 1H), 5.07 (d, 1H), 5.52

(d, 1H), 5.79 (m, 1H), 7.49 (s,
1H), 7.66 (d, 1H)

19’ 5-(3-Dimetilaminoprop-2-en-1- 143 (d, 6H), 240 (s, 3H), 295 222 Mét.
oil)-1-(isopropil)-2- (brs, 6H), 3.31 (s, 3H), 5.22 101
metilimidazol (sept, 1H), 5.54 (d, 1H), 7.48 (s,

1H), 7.52(d,1H)

20 5-(3-Dimetilaminoprop-2-en-1- 1.20 (t, 3H), 2.62 (q, 2H), 2.95 208 Mét.

1 oil)-1-metil-2-etilimidazol (s, 6H), 3.78 (s, 3H), 5.56 (d, 96

1H), 96 7.51 (m, 2H)

21  5-(3-Dimetilaminoprop-2-en-1- 2.34 (s, 3H), 2.85 (s, 3H), 3.10 262 Mét.

. oil)1-2,22-trifluoroetil)-2- (s, 3H), 5.46 (g, 2H), 5.57 (d, 109
metilimidazol 1H), 7.56 (d, 1H), 7.62 (s, 1H)

22 5<(3-Dimetilaminoprop-2-en-1- 1.20 (d, 6H), 3.05 (m, 1H), 3.80 222 Mét.

s oil)-1-metil-2- (s, 3H), 5.53 (d, 1H), 7.50 98
isopropilimidazol (m,2H)

23 5-(3-Dimetilaminoprop-2-en-1- 2.95 (s, 3H), 3.15 (s, 3H), 4.11 248 Mét.

¢ oil)}-1-metil-2- (s, 3H), 5.49 (d, 1H), 7.53 (s, 92
trifluorometilimidazol 1H), 7.73 (d, 1H)

24 5-3-Dimetilaminoprop-2-en-l- 2.21 (s, 3H), 2.22 (s, 3H), 2,90 207 Mét

+  o0il)1,2,4-trimetilimidazol (s, 3H), 3.05 (s, 3H), 3.58 (s, 107

3H), 5.28 (d, 1H), 7.51 (d, 1H)

25 5-(3-Dimetilaminoprop-2-en-1- 2.87 (s, 3H), 3.05 (s, 3H), 3.20 224 Mé.

5 oil)-1-metil-2- (s, 3H), 3.83 (s, 3JH), 445 (s, 93
metoximetilimidazol 2H), 5.58 (d, 1H), 7.55 (d, 1H),

7.59 (s, 1H)

! Unicamente se empled6 DMF.DMA como solvente.

2 La reaccion se desarroll6 mediante evaporacién. La goma resultante se
suspendi6 en éter (60 ml), se retiraron los insolubles mediante filtracién y el
filtrado se evaporé para producir el producto como un sélido.

3 La reaccién se calentd 96 horas. La reaccién se evaporo y el residuo se
purificé por cromatografia de destello en gel de silice eluyendo con DCM /
MeOH (100:0 aumentando en polaridad a 95:5).
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* La reacci6n se calenté bajo reflujo en DMF.DMA puro durante 72 horas.
Se evaporé la mezcla de reaccién y el residuo se triturd con éter y el
producto sélido se recogié mediante filtraci6n.

3 Purificado por cromatografia de destello en gel de silice eluyendo con
DCM/ 2% amoniaco metandlico (100:0 aumentando en polaridad a 95:5).

6 Purificado por cromatografia de destello en gel de silice eluyendo con
EtOAc/MeOH (100:0 aumentando en polaridad a 70:30).

7 Purificado por cromatografia de destello en gel de silice eluyendo con
DCM/MeOH (98:2 aumentando en polaridad a 92.5:7.5)

Método 26

2-Amino-4-1,2-dimetilimidazol-5-il)pirimidina
5-(3-Dimetilaminoprop-2-en-1-oil)-1,2-dimetilimidazol (Método 15; 2.8g,
14.5 mmol) y clorhidrato de guanidina (3.5g, 36.3mmol) se suspendieron en
1-butanol (30 ml). Se agregé metéxido de sodio (3.1 g, 58 mmol) en una
porcién y la mezcla se calentd bajo reflujo, bajo una atmésfera de
nitrégeno, durante 18 horas. La mezcla de reaccién se dejé enfriar a

temperatura ambiente y se pre-absorbié en gel de silice y se purificé por
cromatografia de columna en gel de silice eluyendo con DCM/ 2%
amoniaco metandlico (100:0 aumentando en polaridad a 95:5) para producir
el compuesto del titulo (2.3 g, 84%). NMR 2.16 (s, 3H), 3.93 (s, 3H), 6.52
(s, 2H), 6.80 (d, 1H), 7.47 (s, 1H), 8.17 (d, 1H); m/z 190.

Meétodos 27-32

Los siguientes compuestos se sintetizaron en un método andlogo a
Meétodo 26.

Ej. Compuesto NMR m/z SM
27 2-Amino-4-(1-etil-2- 1.24 (t 3H), 240 (s, 3H), 440 204 Mét
metilimidazol-5-i)pirimidina (g, 2H), 4.88 (s, 2H), 6.78 (d, 16

1H), 7.41 (s, 1H), 8.14 (d, 1H)
28 2-Amino-4-[1-(2-metoxietil}  2.35 (s, 3H), 3.14 (s, 3H), 3.58 234 Mét.

. 2-metilimidazol-5- iljpirimidina (t, 2H), 4.64 (1, 2H), 6.49 (brs, 17
2H), 6.83 (d, 1H), 7.51 (s, 1H),
8.11 (d, 1H)
29  2-Amino4-[1-(1-buteno4-il)-  2.50 (s, SH), 4.54 (t, 2H), 494 230 Meét.
2 9. metilimidazol-5-il]pirimidina (d, 1H), 4.99 (d, 1H), 5.80 (m, 18
1H), 6.49 (brs, 2H), 6.84 (d, 1H),
7.51 (s, 1H), 8.13 (d, 1H)
30  2-Amino-4-(1-metil-2- 1.38 (¢, 3H), 2.76 (d, 2H), 3.94 204 Meét.

3 etilimidazol-5-il)pirimidina (s, 3H), 5.00 (s, 2H), 6.83 (d, 20

5\
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1H), 7.51 (s, 1H), 8.12 (4, 1H)
31  2-Amino-4-(1-metil-2- 1.40 (d, 6H), 3.13 (m, 1H), 3.98 218
3  isopropilimidazol-5-il) (s, 3H), 5.00 (s, 2H), 6.83 (d, 22
pirimidina 1H), 7.50 (s, 1H), 8.22 (d, 1H)
32 2-Amino-4-(1-metil-2- 4.16 (s, 3H), 5.13 (s, 2H), 6.87 244 Meét.
+ trfluorometilimidazol-S-il) d, 1H), 7.53 (s, 1H), 8.35 (d, 23
pirimidina 1H)

! La reaccién se hizo refluir durante 2horas 40 minutos. La mezcla de
reaccién se evapord, se agregd agua y la mezcia se extrajo con EtOAc. El
extracto se lavé con salmuera, se secd y evaporo.

2 La reaccién se evapord bajo vacio. Se agregé agua y se extrajo en EtOAc.
El extracto se lavd con salmuera, se secd y evaporé.

3 Se purificé por cromatografia de columna en gel de silice eluyendo con
EtOAc/MeOH (100:0 aumentando en polaridad a 50:50).

4 Se purificé por cromatografia de columna en gel de silice eluyendo con
EtOAc/MeOH (100:0 aumentando en polaridad a 70:30).

Método 33
I-

Cloruro de trifenilmetilo (24.5 g, 88 mmol) en DMF (100 ml) se
agregd gota a gota durante 1 hora a una solucién de 2-metil-4-(2-
hidroxietil)imidazol (10 g, 80 mmol) y trietilamina en DMF (100 mi). La
mezcla de reaccion se agitd a temperatura ambiente durante 18 horas y
luego los voldtiles se retiraron mediante evaporacion. El sélido resultante
se triturd con agua (3 x 500 ml) y éter (200 ml), se recogié mediante
filtracion y se secd bajo vacio a 60°C para producir el compuesto del titulo
(23.7g, 80%) como un sdlido de color amarillo pdlido. NMR 1.43 (d, 3H),
1.62 (s, 3H), 2.53 (s, 1H), 4.80 (q, 1H), 6.59 (s, 1H), 7.13 (m, 6H), 7.37 (m,
9H); m/z 369.

Método 34
1(Trifenilmetil)-2-metil-4-acetilimidazol
1(Trifenilmetil)-2-metil-4«(2-hidroxietil )imidazol (Método 33; 23.7
g, 64 mmol) se suspendié en cloroformo (180 ml) bajo nitrégeno. Se
agregé en una porcidn 6xido de manganeso (IV) activado (27.8 g, 320 mol)
y la mezcla se calent6 a reflujo durante 3 horas. La mezcla de reaccion se
dejé enfriar, seguidamente se filtr6 a través de una almohadilla de tierra de
diatomeas y la almohadilla se lavd concienzudamente con cloroformo. Se

Y
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evapor$ el filtrado para producir el compuesto del titulo (23.4g, 100%)
como un polvo de color amarillo pdlido. NMR 1.71 (s, 3H), 2.53 (s, 3H),
7.13 (m, 6H), 7.37 (m, 9H), 7.52 (s, 1H); m/z 367.

Método 35
1- Etil-2-metil-S-acetilimidazol

Triflato de etilo (11 ml, 83.2 mmol) se agregd gota a gota durante 15
minutos a una solucién de 1-(trifenilmetil)-2-metil-4-acetilimidazol
(Método 34; 23.4 g, 64 mmol) en DCM (300 ml) y la mezcla se agitd
durante S horas a temperatura ambiente. La solucién se diluyé con DCM
(100 ml) y se extrajo con solucién 1M de acido citrico acuoso (5 x 75 ml).
Los extractos acuosos se combinaron, se basificaron con carbonato
hidrégeno de sodio sélido y se extrajeron con DCM (5 x 75 ml). Los
extractos orginicos se combinaron, se secaron y evaporaron para producir
el compuesto del titulo (8.59g, 88%) como un aceite de color amarillo
palido. NMR 1.32 (t, 3H), 2.41 (s, 6H), 4.29 (q, 2H), 7.68 (s, 1H); m/z 153.

Método 36
1-{2- Metoxietil)- 2-metil-5-acetilimidazol

Una solucién de triflato de 2-metoxietilo {preparada a una escala de 6
mmol de 2-metoxietanol y anhidrido trifluorometanosulfénico mediante el
método publicado en Synthesis 1982) en DCM (20 ml) se agreg6 gota a
gota to una solucién de 1-(trifenilmetil)-2-metil-4-acetilimidazol (Método
34; 1.5 g, 4 mmol) en DCM (5 ml) y la mezcla se agité durante 40 horas a
temperatura ambiente. Los volétiles se retiraron mediante evaporacién para
producir un sélido (2.4 g) que se purificé por cromatografia de destello en
gel de silice eluyendo con DCM / MeOH (100:0 aumentando en polaridad a
95:5) para proporcionar el compuesto (660 mg, 88%) como un sdlido.
NMR (CDCl;) 1.31 (s, 3H), 1.49 (s, 3H), 2.02 (s, 3H), 2.43 (m, 2H), 3.31
(m, 2H), 6.87 (s, 1H); m/z 183.

Método 37
1-(1-Buteno-4-il)-2-metil-5-acetilimidazol
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El compuesto del titulo se sintetizé en un método andlogo al Método
36, usando el triflato derivado de ciclopropanometanol. El compuesto del
titulo se obtuvo como un aceite después de la cromatografia de destello en
gel de silice eluyendo con DCM / MeOH (100:0 aumentando en polaridad a
96:4). NMR (CDCl,) 2.43 (m, 8H), 4.32 (t, 2H), 5.02 (m, 1H), 5.08 (s, 1H),
5.74 (m, 1H), 7.69 (s, 1H); m/z 179.

Método 38

=2 Ximetoxi)etil) ] carbamoiloximetil } fenilo

Fter de clorometil metilo (5 ml, 65 mmol) se agregé cuidadosamente
a una solucién de [N-(2-hidroxietil)carbamoiloximetil]fenilo (6.45g, 33
mmol) y diisopropiletilamina (12 ml, 70 mmol) en DCM (50 ml) y la
mezcla de reaccién se agitd a temperatura ambiente durante 4 horas. Los
volétiles se retiraron mediante evaporacién y el residuo se disolvié en
- EtOAc (100 ml), se lavé con una solucién 1M de écido citrico acuoso (2 x
50 ml), solucién de carbonato hidrégeno de sodio acuoso saturado (50 ml),
y luego salmuera (50 ml), se secé y evapord para producir el compuesto del
titulo (7.64g, 97%) como un aceite incoloro. NMR 3.34 (s, 3H), 3.42 (q,
2H), 3.61 (1, 2H), 4.60 (s, 3H), 5.14 (m, 3H), 7.34 (m, 5H); m/z 262
(M+Na)".

Método 39

N-[2-(Metoximetoxi)etil]-4-yodobencenosulfonamida

Una suspensién de {N-[2-
(metoximetoxi)etil)]carbamoiloximetil } fenilo (Método 38, 2.4 g, 10 mmol)
y 10% paladio en carbono (300 mg) en THF (20 mi) se agitd una atmésfera
de hidrégeno a temperatura ambiente durante 18 horas. El catalizador se
retiré mediante filtracién y el filtrado se puso bajo nitrégeno. Se agregaron
trietilamina (1 ml, 7.5 mmol) y cloruro de 4-yodofenilsulfonilo (1.82 g, 6
mmol) y la mezcla se agité a temperatura ambiente durante 2 horas. La

i
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mezcla de reaccién se vertié en una mezcla de EtOAc (30 ml) y una
solucién 1M de 4cido citrico acuoso (30 ml). Se separaron las fases y la
fase acuosa se lavé con EtOAc (30 ml). Se combinaron los extractos
orginicos, se lavaron con una solucién 1M de écido citrico acuoso (2 x 30
ml), salmuera (30 mi), se secaron y los voldtiles se retiraron mediante
evaporacién para proporcionar el compuesto (2.18 g, 98%) como un sélido
ceroso. NMR 3.15 (g, 2H), 3.31 (s, 3H), 3.59 (t, 2H), 4.53 (s, 2H), 4.96 (t,
1H), 7.58 (d, 2H), 7.90 (d, 2H); m/z 370 (M-H)-.

Método 40

N-(2-Metoxietil}-4-yodobencenosulfonamida
Una solucién de cloruro de 4-yodofenilsulfonilo (3.64 g, 12 mmol) en

DCM (30 ml) se agregb gota a gota a una solucién de 2-metoxietilamina
(1.3 m}, 15 mmol) y trietilamina (2 ml, 15 mmol) en DCM (60 ml) enfriada
por un bafio de hielo a 0°C. La mezcla se dejd entonces calentar a
temperatura ambiente y se agit0 durante 1 hora. Se retird el
solventemediante evaporacién y el aceite resultante se disolvié en EtOAc
(100 ml) y se lavé con una solucion IN de dcido citrico acuoso (2 x 100
ml), salmuera (100 ml) y se secé. Se retiraron los voldtiles mediante
evaporacion para producir el compuesto del titulo (4.1 g, 100%) como un
aceite transparente. NMR 3.12 (2H, q), 3.28 (3H, s), 3.44 (2H, t), 4.90 (1H,
t), 7.57 (2H, d), 7.81 (2H, d); m/z: 342,

Métodos 41-
Los siguientes compuestos se sintetizaron en un método andlogo a
Método 40.

Ej. Compuesto NMR mfz
41 N-{Ciclopropilmetil}-4- 0.01 (m, 2H), 0.32 (m, 2H), 0.76 (m, 336
yodobencenosulfonamida 1H), 2.60 (t, 2H), 7.47 (d, 2H), 7.72

(t, 3H), 7.91 (d, 2H)
42  N-(2,2-Dimetil-13-dioxolan-4- 1.20 (s, 3H), 1.25 (s, 3H), 2.91 (m, 396
ilmeti)-4- 1H), 3.12 (m, IH), 3.60 (m, IH),
yodobencenosulfonamida 3.92 (m, 1H), 4.13 (m, 1H), 4.71 (1,

1H), 7.52 (d, 2H), 7.80 (d, 2H)
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43  N-(2-Benziloxietil)-4- 3.12 (g, 2H), 3.42 (m, 2H), 435 (s, 418
! yodobencenosulfonamida 2H), 4.80 (m, 1H), 7.25 (m, 5H),
7.48 (d, 2H), 7.79 (d, 2H)
44  N-(2.2-Dimetoxietil)-4- 3.00 (t, 2H), 3.28 (s, 6H), 424 (1, 370
yodobencenosulfonamida 1H), 4.64 (t, 1H), 7.51 (d, 2H), 7.80
(d, 2H)
45  N<(Tetrahidrofur-2-ilmetil)-4- 1.50 (m, 1H), 1.80 (m, 3H), 2.81 (m, 368
yodobencenosulfonamida 1H), 3.10 (m, 1H), 3.65 (m, 2H),
3.84 (m, 1H), 4.89 (t, 1H), 7.49 (d,
2H), 7.80 (d, 2H)
46  N-(3-Metoxipropil)4- 1.68 (m, 2H), 3.02 (g, 2H), 3.21 (s, 356
yodobencenosulfonamida 3H), 3.38 356 (t, 2H), 5.10 (s, 1H),
7.51 (d, 2H), 7.80 (d, 2H)
47  N-(Ciclopropil)4- 322
yodobeneemmsulfonamida ?l.ilo ()4;1, 6:), 227 (1H, m), 4.85 M.H)
: ] s » .

(2H, d), 7.90 (2H, d)
48 N-(4-Metiltiazol-2-ilmetil)-4- 2.22 (s, 3H), 4.26 (d, 2H), 7.11 (s, 395

yodobencenosulfonamida 1H), 7.53 (d, 2H), 7.94 (d, 2H), 8.60
(t, 1H)
49  N(3-Metilisoxazol-5-ilmetil}4- 2.11 (s, 3H), 4.16 (d, 2H), 6.02 (s, 377
yodobencenosulfonamida 1H), 7.48 (d, 2H), 7.93 (d, 2H), 8.43 (M-H)
(. 1H)
50  N<(1,4-Dioxan-2-ilmetil)4- 2.82 (m, 1H), 3.02 (i, 1H), 3.60 (m, 382
yodobencenosulfonamida 7H), 4.83 (¢, 1H), 7.51 (d, 2H), 7.83 (M-HY
(d.2H)
51  N-Propil4- 0.9 (¢, 3H), 1.5 (q, 2H), 2.93 (g, 2H), 324
yodobencenosulfonamida 445 (t, 1H), 7.57 (4, 2H), 7.87 (d, (M-H)
2H)
52  N«{t-Butil)4 1.07 (8, 9H), 7.55 (m, 3H), 7.93 338
2 yodobencenosulfonamida (d,2H) (M-Hy
53  N-Alil4- 3.20 (t, 2H), 5.00 (d, 1H), 5.10 (d, 322
yodobencenosulfonamida 1H), 5.66 (m, 1H), 7.52 (d, 2H),
7.85 (t, 1H) 7.96 (d, 2H)

! Material inicial se prepar6 de acuerdo con JACS 1966; vol. 88, 2302.

2 Trietilamina se reemplazd por el exceso de la amina reaccionante.

Método 54

N-t-Butoxicarbonil-4-yodobencenosulfonamida

Una solucién de bicarbonato di-s-butilico (10 g, 46 mmol) en DCM
(80 ml) se agregé gota a gota durante 15 minutos a una solucion agitada de
4-yodobencenosulfonamida (11.3 g, 40 mmol), 4-dimetilaminopiridina (488
mg, 4 mmol) y trietilamina (6.2 ml, 44 mmol) en DCM (50 ml). La mezcla
de la reaccin se agitd a temperatura ambiente durante 2 horas y, a

continuacién, se retiré el solvente mediante evaporacién. El residuo se
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disolvié en EtOAc (240 ml), se lavé con una solucién 1M de dcido citrico
acuoso (2 x 160 ml), salmuera (160 ml), se secd y el solvente se retird
mediante evaporacién para producir un sélido anaranjado. El producto
crudo se recristalizé de EtOAc / isohexano, se recogié mediante filtracién,
se lavé dos veces con isohexano y se secd para producir el compuesto del
titulo (10.25 g, 67%) como cristales blancuzcos. NMR 1.40 (s, 9H), 7.71
(d, 2H), 7.90 (d, 2H), m/z 382 (M-H)".

metoxietoxi)etillsulfamoil }anilino )pirimidina

2-(2-Metoxietoxi)etanol (50 ul, 0.4 mmol) seguido por diisopropil
azodicarboxilato (0.1 mi, 0.4 mmol) se agregd a una solucion agitada de 4-
(1,2-dimetilimidazol-5-il}-2-{4-[ N<(t-butoxicarbonil)sulfamoil]anilino}
pirimidina (Ejemplo 36; 90 mg, 0.2 mmoi) y trifenilfosfina (105 mg, 0.4
mmol) en THF anhidro (4 ml) bajo nitrégeno a 0°C. La mezcla de reaccién
se dejé calentar a temperatura ambiente y se agitd durante 1 hora. La
mezcla se vertié directamente en una columna Isolute SCX-2, se eluyé
primero con MeOH (8 x 15 ml) y, a continuacién, el producto se eluyé con
2% amonfaco metanélico (6 x 15 ml). El solvente se evaporé y el residuo
se disolvi6 en EtOAc (25 ml), se lavd con solucién de carbonato hidrégeno
de sodio acuoso saturado (2 x 25 ml), se secé y el solvente se evapord para
producir el compuesto del titulo (77 mg, 71 %) como un aceite amarillo.
NMR 1.38 (s, 9H), 2.49 (s, 3H), 3.38 (s, 3H), 3.56 (m, 2H), 3.68 (m, 2H),
3.76 (t, 2H), 3.96 (s, 3H), 4.06 (t, 2H), 7.03 (d, 1H), 7.49 (s, 1H), 7.58 (s,
1H), 7.78 (d, 2H), 7.93 (d, 2H), 8.40 (d, 1H); m/z 547.

Métodos S6-57

Los siguientes compuestos se sintetizaron en un método andlogo al
Método 55.

Ej. Compuesto NMR m/z SM
56 44(1,2-Dimetilimidazol-5-il)-2- 1.38 (s, 9H), 2.48 (s, 3H), 3.37 591 Ej.36
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[4-(N~(s-butoxicarbonil) (s, 3H), 3.56 (m, 2H), 3.65 (m,
-N-{2-[2-(2-metoxietoxi) 8H), 3.79 (1, 2H), 3.96 (s, 3H),
etoxi]etil }sulfamoil)anilino 4.04 (t, 2H), 7.01(d, 1H), 7.41
Jpirimidina (s, 1H), 7.56 (s, 1H), 7.79 (d,

2H), 7.92 (d, 2H), 8.40 (d, 1H)
57 4<(1,2-Dimetilimidazol-5-il)-  1.38 (s, 9H), 2.48 (s, 3H), 3.37 635 Ej.36
2-{4-[N-(s-butoxicarbonil}-N- (s, 3H), 3.56(m, 2H), 3.65 (m,
(2-{2-[2-(2-metoxictoxi) 12H), 3.79 (t, 2H), 3.96 (s, 3H),
etoxijetoxi}etil) 4.04 (t, 2H), 7.01 (d, 1H), 7.41
sulfamoil]anilino}pirimidina (s, 1H), 7.56 (s, 1H), 7.79(d,
2H), 7.92 (d, 2H), 8.40 (d, 1H)

Método 58
Fluoruro de 4-yodobencenosulfonilo

18-Crown-6 (0.5g) y fluoruro de potasio (11.6 g, 200 mmol) se
agregaron a una solucién de cloruro de yodobencenosulfonilo (30.3 g, 100
mmol) en acetonitrilo (100 ml) y la suspension se agité durante 18 horas a
temperatura ambiente. Los insolubles se retiraron mediante filtracién y el
solvente se retird del filtrado mediante evaporacién. El residuo se disolvié
en EtOAc (300 ml), se lavé con agua (2 x 150 ml), salmuera (100 ml), se
seco y el solvente se evapord para producir el compuesto del titulo (27.54 g,
96%) como un sélido blanco. NMR 7.70 (d, 2H), 8.01 (d, 2H); m/z 286.

Carbonato de cesio (2.3 g, 7.2 mmol) se agregé a una solucién
desgasificada de 2-amino-4-(1,2-dimetilimidazol-5-il)pirimidina (Método
26; 756 mg, 4 mmol), fluoruro de 4-yodosulfonilo (Método 58; 1.50 g, 5.2
mmol), tris(dibencilidenoeacetona)dipaladio (0) (92 mg, 0.18 mmol) y 2,2'-
bis(difenilfosfino)-1,1'-binaftilo (124 mg, 0.18 mmol) en dioxano (36 ml)
bajo nitrégeno. La mezcla se calentd a 80°C durante 18 horas y, a
continuacion, se dejé enfriar a temperatura ambiente. La mezcla se vertié
en agua (50 ml) y se extrajo con DCM (2 x 50 ml). Los extractos orgénicos
se combinaron, se lavaron con salmuera (50 ml), se secaron y el solvente se
evapor6. El residuo se pre-absorbié en pel de silice y se purificé por
cromatografia de columna en gel de silice eluyendo con DCM / 2%
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amoniaco metandlico (100:0 aumentando en polaridad a 97:3) para producir \ 56‘
el compuesto del titulo (984 mg, 71 %) como un sélido de color amarillo

pilido. NMR 2.38 (s, 3H), 3.96 (s, 3H), 7.28 (d, 1H), 7.65 (s, 1H), 8.00 (d,
2H), 8.13 (s, 2H), 8.47 (d, 1H), 10.32 (s, 1H); m/z 348.

El compuesto del titulo sec sintetizd de Método 28 en un método
anidlogo al Método 59 excepto que la reaccién se evapord antes de
desarrollo acuoso y la extraccién se efectué con EtOAc. El producto crudo
se purificé por cromatografia de columna en gel de silice eluyendo con
DCM / MeOH (98:2 aumentando en polaridad a 96:4). NMR: (CDCl;) 2.52
(s, 3H), 3.27 (s, 3H), 3.61 (t, 2H), 4.68 (t, 2H), 7.11 (d, 1H), 7.52 (s, 1H),
7.61 (s, 1H), 7.89 (d, 2H), 7.96 (d, 2H), 8.41 (d, 1H); m/z 392.

El compuesto del titulo se sintetiz6 del Método 26 en un método
andlogo al Ejemplo 145 excepto que la reaccién se calentd a 60°C durante
1.5 horas, se diluyé con agua y se basific6 con una solucién 2M de
hidréxido de sodio acuoso. El sélido resultante se recogié mediante
filtracion y se secd en un horno vac a 60°C. NMR: 2.38 (s, 3H), 3.72 (s,
3H), 6.84 (s, 2H), 7.55 (s, 1H), 8.38 (s, 1H); m/z 269.

Método 62
N-(2-Metoxietil}-N-metil-4-yodobencenosulfonamida

Hidruro de sodio (144 mg, 3.6 mmol) se agregé en porciones a una
solucién de N<(2-metoxietil }-4-yodobencenoesulfonamida (Método 40, 1 g,
3 mmol) en THF (10 ml) y la mezcla se agitd a temperatura ambiente
durante 15 minutos. Se agregd yodometano (230 pl, 3.6 mmol) y la
reaccion se agité durante 18 horas. Se agregd agua cuidadosamente (30 ml)
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y la mezcla se extrajo con éter (40 ml). Los organicos combinados se
lavaron con salmuera (50 ml), se secaron y los volétiles se evaporaron. El
residuo se purificd por cromatografia de destello en gel de silice eluyendo
con isohexano/EtOAc (100:0 aumentando en polaridad a 10:1) para
producir el compuesto del titulo (730 mg, 69%) como un aceite
transparente. NMR 2.78 (s, 3H), 3.16 (t, 2H), 3.22 (s, 3H), 3.45 (t, 3H),
7.42 (d, 2H), 7.80 (d, 2H); m/z 356.

Métodos 63-64

Los siguientes compuestos se sintetizaron en un método andlogo a
Método 62.

Ej. Compuesto NMR m/z SM

63  N-(3-Morfolinopropil)-N- 1.77 (m, 2H), 241 (m, 6H), 2.75 425 Mét.
metil-4-yodobenceno- (s, 3H), 3.11 (t, 2H), 3.69 (m, 66
sulfonamida 4H), 667.48 (d, 2H), 7.87 (d, 2H)

64  N<1-Butil)-N-metil-4- (CDCl3): 1.35 (s, 9H), 2.96 (s, n/a Mét
yodobencenosulfonamida 3H), 7.53 (d, 2H), 7.83 (d,2H) 52

Método 65

4-Mesilbromobenceno

A una solucién de 4-bromotioanisol (22.3 g, 11mmol) en DCM (250
ml) se agreg6 dcido m-cloroperoxibenzoico (40 g, 23 mmol) en porciones
de 10 g. El precipitado se retird mediante filtracién y se lavé con DCM. El
filtrado se evaporé in vacuo y el sélido resultante se recristaliz6 de EtOH
(c.a. 180 ml) para proporcionar el compuesto como cristales incolores, 11.
7g (45%). Mp 103-106°C.

Método 66
N-(3-Morfolinopropil}-4-yodobencenosulfonamida

Cloruro de 4-yodofenilsulfonilo (3.03 g, 10 mmol) en DCM (30 ml)
se agregé gota a gota durante 15 minutos a una solucién de 4-(3-
aminopropil)morfolina (1.75 ml, 12 mmol) y trietilamina (1.7 ml, 12 mmol)
en DCM (50 ml) enfriada en un bafio de hielo. La mezcla se dejé calentar a



WO 02/20512 o3 PCT/GB01/03864
temperatura ambiente y se agit6 durante 15 minutos. Se agregd agua (50
ml) y se separaron las fases. La capa organica se lavé con agua (50 ml) y
salmuera (50 ml), se secé (columna Chemelut 1010) y se evapor6 para
producir el compuesto del titulo (4.10 g, 100%) como un sélido color
crema. NMR 1.70 (m, 2H), 2.43 (m, 6H), 3.14 (t, 2H), 3.71 (m, 4H), 7.08
(s, 1H), 7.58 (d, 2H), 7.85 (d, 2H); m/z 411.

Método 67

1-[3-(N.N-Dimetilamino)propiltio]-4-bromobenceno

Clorhidrato de 3-<(dimetilamino)propil cloruro (3.48 g, 22 mmol) se
agregd en porciones a una suspensién de 4-bromotiofenol (3.78 g, 20
mmol) y carbonato de potasio (5.52 g, 40 mmol) en DMF (40 ml) y la
mezcla de reaccion se calentd a 60°C durante 15 minutos. La mezcla se
dejé enfriar a temperatura ambiente y se vertio en agua (100 ml) y se
extrajo con EtOAc (2 x 100 ml). Los extractos se combinaron, se lavaron
con salmuera (3 x 100 ml), se secaron (columna Chemelut 1010) y se
evaporaron para producir el compuesto del titulo (5.25 g, 96%) como un
aceite de color pilido. NMR 1.76 (m, 2H), 2.20 (s, 6H), 235 (t, 2H), 2.93
(t, 2H), 7.18 (d, 2H), 7.38 (d, 2H); m/z 276.

Método 68
1-(3.3.3-Trifl ropiltio}-4-bromobenceno
3-Bromo-1,1,1-triflucropropano (640uL, 6 mmol) se agregb a una
mezcla de 4-bromotiofenol (945 mg, 5 mmol) y carbonato de potasio (760
mg, 5.5 mmol) en DMF (5 ml) y la mezcla de reaccion se calenté a 40°C
durante 1 hora. La mezcla se dejé enfriar a temperatura ambiente y se
verti6 en agua (50 ml) y se extrajo con EtOAc (2 x 30 ml). Los extractos se
combinaron, se lavé con salmuera (3 x 30 ml), se secé (columna Chemelut
1010) y se evapor6 para producir el compuesto del titulo (1.36g, 95%)
como un aceite de color amarillo palido. NMR 2.56 (m, 2H), 3.13 (t, 2H),

7.31 (d, 2H), 7.51 (d, 2H); m/z 285 (M").

\é(
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Método 69 [62
1-(1-Butiltio)-4-bromobenceno
El compuesto de titulo se sir.ltetizé en un método analogo al Método
68. NMR 0.85 (t, 3H), 1.38 (m, 2H), 1.51 (m, 2H), 2.96 (t, 2H), 7.23 (d,
2H), 7.46 (d, 2H); m/z 244 (M").

Método 70
1-[3-(N, N-Dimetilamino)propilsulfonil]-4-bromobenceno

Se agreg6 oxone (14g, 23 mmol) a una solucién de 1-[3(N,N-
dimetilamino)propiltio]-4-bromobenceno (Método 67; 5.24 g, 19.1 mmol)
en MeOH (150 ml) y agua (30 ml) y la mezcla se agité6 a temperatura
ambiente durante 90 minutos. La mezcla de reaccién se verti® en una
columa Isolute SCX-2, se lavé con MeOH (6 x 40 ml) y el producto se
eluyd con 2% amoniaco metanélico (10 x 40 ml). El solvente se evaporé y
el residuo se purifico por cromatografia de destello en gel de silice eluyendo
con DCM / 2% amoniaco metandlico (100:0 aumentando en polaridad a
94:6) para proporcionar el compuesto (4.68 g, 80%) como un aceite de
color amarillo palido. NMR 1.62 (m, 2H), 2.03 (s, 6H), 2.19 (t, 2H), 3.32
(m, 2H), 7.81 (m,4H); m/z 306.

Método 71

1-(3,3.3-Trifluoropropilsulfonil)-4-bromobenceno

Se agregé oxone (3.7g, 6 mmol) a una solucién de 1-(3,3,3-
trifluoropropiltio)-4-bromobenceno (Método 68 1.36, 4.75 mmol) en
MeOH (25m1l) y agua (5 ml) y la mezcla se agit6 a temperatura ambiente
durante 18 horas. El MeOH se evaporé y se agregd agua (20 ml) y la
mezcla se extrajo con DCM. Los extractos se secaron (columna Chemelut
CE1005) y el solvente se retird mediante evaporacién para producir el
compuesto del titulo (1.43 g, 95%) como un sélido blanco. NMR 2.62 (m,

2H), 3.67 (m, 2H), 7.86 (s, 4H); m/z 316 (M").
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Métod 72 160
141-Butilsulfonil}-4-bromobenceno

El compuesto del titulo se sintetiz6 del Método 69 en un método
andlogo al Método 71. NMR: 0.80 (t, 3H), 1.31 (m,2H), 1.47 (m, 2H), 3.29

(t, 2H), 7.78 (d, 2H), 7.86 (d, 2H); m/z 276 (M")

Método 73
3-Metoxi-1-propanol metanosulfonato

Cloruro de metanosulfonilo (1.75 ml, 22 mmol) se agregd a una
solucion de 3-metoxi-1-propanol (1.81 g, 20 mmol) y trietilamina (3.35 ml,
24 mmol) en DCM (40 ml) enfriada en un bafio de hielo y la mezcla se
agitd a temperatura ambiente durante 18 horas. Se agregaron DCM (25 ml)
y agua (50 ml) y las fases se separaron y la capa acuosa se extrajo con DCM
(25 ml). Los extractos se combinaron, se lavaron con agua (50 ml) y
salmuera (50 ml), se secaron (columna Chemelut CE1010) y se evaporaron
para producir el compuesto del titulo 3.25 g (97%) como un aceite de color
amarillo palido. NMR 2.00 (m, 2H), 3.01 (s, 3H), 3.35 (s, 3H), 3.49 (t, 2H),
4.38 (t, 2H).

Método 74

1-(3-Metoxipropilsulfonil}-4-bromobenceno

Se agreg6 carbonato de potasio (2.8 g, 20 mmol) a una solucién de 3-
metoxipropan-1-il metanosulfonato (Método 73; 3.25 g, 19.3 mmol) y 4-
bromotiofenol (3.48 g, 18.4 mmol) en DMF (30 ml) y la mezcla se calent6 a
40°C durante 4 horas. La mezcla se dejé enfriar a temperatura ambiente, se
vertié en agua (100 ml) y se extrajo con EtOAc (2 x 50 ml). Los extractos
se combinaron, se lavaron con una solucién de carbonato hidrégeno de
sodio acuoso saturado (50 ml) y salmura (2 x 50 ml), se secaron (columna
Chemelut CE1010) y los volétiles se retiraron mediante evaporacién. El
residuo se disolvi6 en MeOH (150 ml) y agua (30 ml) y se agregé oxone
(13.4g, 21.6 mmol) en porciones. La mezcla se agité a temperatura
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ambiente durante 18 horas. El MeOH se evapord, se agreg6 agua (50 ml)
y la solucién se extrajo con DCM (3 x 50 ml). Los extractos se
combinaron, se lavaron con salmuera (50 ml), se secaron (columna
Chemelut CE1010), y se evaporaron. El residuo se purific6 por
cromatografia de destello en gel de silice eluyendo con isohexano : EtOAc
(100:0 aumentando en polaridad a 90:10) para producir el compuesto del
titulo (3.32 g, 62%) como un aceite incoloro. NMR 1.95 (m, 2H), 3.19 (m,
2H), 3.26 (s, 3H), 3.41 (t, 2H), 7.70 (d, 2H), 7.78 (d, 2H).

Método 75
3-Hidroxiisoxazol

Clorhidrato de hidroxilamina (35g, 0.5mol) se agreg6 a una solucién
de hidroxido de sodio (58 g, 1.45 mol) en agua (580 ml). MeOH (600 ml)
seguido por propiolato de etilo (38 ml, 0.37 mol) se agregé luego en
porciones y la solucién resultante se agit6 a temperatura ambiente durante 6
dias. La mezcla se acidificé a pH 2 con dcido clorhidrico concentrado y, a
continuacidn, se saturd con cloruro de sodio. La solucién se extrajo con
DCM (8 x 500 ml), los extractos se combinaron, se secaron y el solvente se
evapord. El residuo sélido se lavé con isohexano caliente (3 x 300 ml) y la
suspension final se dejo enfriar y el sdlido resultante se recogié mediante
filtracion, se secé bajo vacio para producir el compuesto del titulo (11.16 g,
35%) como un sdlido blanco cristalizado. NMR 6.04 (s, 1H), 8.43 (s, 1H),

11.16 (s, 1H). m/z 85 (M").

Método 76
3 -Oxo-2,3-dihidroisotiazol

Glicinamida.HCI (1mol) se suspendié en DMF (500 ml) y se agregé
gota a gota SO,Cl; (300 ml) durante 1.5 horas con enfriamiento

manteniendo la temperatura de reaccién entre 5-10°C.
La reaccién se agité a 10-15°C durante 6 horasen cuando se agregd agua
(500 ml) cuidadosamente.

o
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El sélido se retiré mediante filtracion y el filtrado se extrajo con éter (21).
La solucion etérica se lavé con salmuera (200 ml) y se evaporé in vacuo
para producir un sélido de color amarillo pélido (132 g) - A. Se extrajo la
capa acuosa con DCM (2 x 600 ml). Las porciones DCM se combinaron y
se lavaron con éter y agua. La capa orgdnica se lavé con salmuera y se
evapord in vacuo para producir un sélido crema (18g) - B. Se combinaron
A & B, se disolvieron en éter, se secaron y se agregd carbén vegetal. La
solucién se filtr6 y el filtrado se evapord in vacuo para proporcionar un
s6lido de color amarillo pdlido (104.3 g). Este s6lido se trituré con
isohexano para producir el compuesto (91.3 g, 90%). Mpt: 102-5°C.

Método 77
Etinilcarbamoilo

A amoniaco liquido (300 ml) se agregd propiolato de metilo (52.4 g,
0.62 mol) durante 2 horas manteniendo la temperatura a -70°C. Se dej6
evaporar el amoniaco y la mezcla de reaccién se evapord in vacuo para
proporcionar el compuesto (43 g) que se empled sin purificacién de ninguna
clase. Mpt: 54-55°C.

Método 78
3-Oxo-2.3-dihidro-1,2,5-tiadiazol

A una solucién agitada de etinilcarbamoilo (Método 77; 43 g, 0.62
mol) en agua (310 ml) enfriada en bafio de hielo se agregd tiosulfato de

amonio (92.35 g, 0.62 mol) en una porcién. Se dejé calentar la reaccion a
temperatura ambiente durante S horas. A la mezcla de reaccién se agregd
una solucién de yodo (79.2 g, 0.31 mol) en MeOH (11) rdpidamente
durante 10 minutos para producir una solucién oscura. Se agregé tiosulfato
de amonio hasta que se obtuvo una solucién amarilla. El solvente se
evapord a aproximadamente 400 ml y se extrajo con éter (3 x 300 ml). La
soluci6n etérica se lavé con salmuera (100 ml), se pas6 a través de un papel

de separacion de fases y se evapord in vacuo para proporcionar el

162
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compuesto como un s6lido anaranjado de color palido (32.8 g, 52%). Mpt:
70-71°C.

Método 79
3-[2(¢+-Butoxicarbonilamino)etoxi] isoxazol

Azodicarboxilato de diisopropilo (1.1 ml, 5.5 mmol) se agregé gota a
gota a una solucién de 2-(t-butoxicarbonilamino)etanol (850 ul, 5.5 mmol),
3-hidroxiisoxazol (Método 75; 425 mg, 5 mmol) y trifenilfosfina (1.44 g,
5.5 mmol) en THF (20 ml) y la mezcla se agité a temperatura ambiente
durante 18 horas. El solvente se evapord y el residuo se purificé por
cromatografia de destello en gel de silice eluyendo con isohexano: EtOAc
(100:0 aumentando en polaridad a 4:1) para producir el compuesto del titulo
(506 mg, 44%) como un sélido blanco. NMR 1.43 (s, 9H), 3.56 (m, 2H),
4.32 (m, 2H), 4.90 (s, 1H), 5.98 (s, 1H), 8.16 (s, 1H); m/z 229.

Métodos 80-84
Los siguientes compuestos se sintetizaron en un método andlogo al
Meétodo 79 usando la amina apropiada y heterociclo como materiales

iniciales.
Ej. Compuesto NMR miz SM
80  3-[2<(s+-Butoxicarbonilamino) 1.38 (s, 9H), 3.30 (m, 2H), 424 245 Mét.
etoxi]isotiazol (t, 2H), 6.71 (d, 1H), 6.93 (m, 76
1H), 8.81 (d, 1H)
81  3-[2-(s-Butoxicarbonilamino) 1.38 (s, 9H), 3.31 (m, 2H), 4.16 246 Mét.
etoxi]-1,2,5-tiadiazol (t, 2H), 6.96 (m, 1H), 8.35 (s, 78
1H)
82  3-[3(s-Butoxicarbonilamino)  1.36 (s, 9H), 1.80 (m, 2H), 3.04 243 Meét.
propoxi]isoxazol (q, 2H), 4.17 (¢, 2H), 6.24 (s, 75

1H), 6.83 (m, 1H), 8.61 (s, 1H)
83  3-[3-(+-Butoxicarbonilamino)  1.36 (s, 9H), 1.80 (m, 2H), 3.04 249 Mét.
propoxilisotiazol (g, 2H), 4.17 (t, 2H), 6.71 (d, 76
1H), 6.80 (m, 1H), 8.82 (d, 1H)
84  3-[3-(t-Butoxicarbonilamino)  1.36 (s, 9H), 1.80 (m, 2H), 3.04 260 Meét
propoxil-1,2,5-tiadiazol (g, 2H), 4.17 (t, 2H), 6.80 (m, 78
1H), 8.36 (s, 1H)
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Meétodo 85
Clorhidrato de 3-(2-aminoetoxi)isoxazol

Cloruro 4M de hidrégeno en dioxano (10 ml) se agregé a una
solucién de 3-[2-(s-butoxicarbonilamino)etoxi]isoxazol (Método 79; 500
mg, 2.2 mmol) en dioxano (10 ml) y la mezcla se agitdo a temperatura
ambiente durante 3 dfas. El sélido resultante se recogié mediante filtracidn,
se lavé con éter y se seco para producir el compuesto del titulo (298 mg,
83%) como un sdlido blanco. NMR 3.20 (m, 2H), 4.39 (t, 2H), 6.13 (s,
1H), 8.30 (s, 3H), 8.69 (s, 1H); m/z 129.

Métodos 86-90

Los siguientes compuestos se sintetizaron en un método andlogo al
Método 85.

Ej. Compuesto NMR m/z SM

86 Clorhidrato de 3-(2- 3.19 (m, 2H), 4.46 (1, 2H), 6.76 (d, 145 Mét
aminoetoxi)isotiazol 1H), 7.28 (s, 1H), 8.40 (s, 3H), 8.87 80

(d, 1H)

87 Clorhidrato de 3-(2- 3.20 (m, 2H), 4.58 (1, 2H), 8.36 (m, 146 Mét.
aminoetoxi)-1,2,5- 4H) 81
tiadiazol

8 Clorhidrato de 3-(3- 2.02 (m, 2H), 2.83 (m, 2H), 4.24 (t, 143 Mét.
aminopropoxi)isoxazol 2H), 6.29 (s, 1H), 8.20 (s, 3H), 8.61 82

(s, 1H)

89 Clorhidrato de 3<3- 2.02 (m, 2H), 2.83 (m, 2H), 4.36 (t, 159 Mét.

aminopropoxi)isotiazol 2H), 6.78 (d, 1H), 8.10 (s, 3H), 8.81 83
(d, 1H)

9 Clorhidrato de 3<3- 2.02 (m, 2H), 2.83 (m, 2H), 443 160 Mét.
aminopropoxi)-1,2,5- (t,2H), 8.10 (s, 3H), 8.39 (s, IH) 84
tiadiazol

Métodos 91-94

Los siguientes compuestos se sintetizaron mediante el procedimiento

descrito en JOC 1987, 2714-2716.

Método Compuesto

91 Clorhidrato de 5-metil-4-(metilamino)isoxazol
92 5-Acetil-2-( trifluorometil)imidazol

93 5- Acetil-2-(metoximetil)imidazol

9% N-{5-Metil-4-isoxazolil)-2,2,2-trifluoroacetamida
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Métodos 95-109
Los siguientes compuestos se prepararon usando procedimientos
andlogos a los descritos en JOC 1987, 2714-2726.

Ej.
95

97

100

101

103

104

105

106

107

108

109

Compuesto
5-Metil-4-(N-metil-N-
propionilamino)isoxazol

1-Metil-2-etil-5
acetilimidazol

5-Metil-4-(N-metil-N-
isobutirilamino)isoxazol

1-Metil-2-isopropil-5-
acetilimidazol

4-(Isopropilamino)-5-
metilisoxazol

5-Metil-4(N-
isopropilacetamido)isoxazol

5-Acetil-1-isopropil-2-
metilimidazol

3,5-Dimetil-4-amino-
isoxazol
N=(2,2,2-Trifluoroetil)-5-
metil-4-aminoisoxazol

3,5-Dimetil-4-
formamidoisoxazol

3,5-Dimetil-4-
metilaminoisoxazol
3,5-Dimetil-4-(N-
metilacetamido)isoxazol

1,2,4-Trimetil-5-acetil-
imidazol
N=<(2,2,2-Trifluoroetil)-N-
(5-metil-4-isoxazolil)
acetamida
1-(2,2,2-Trifluoroetil)-2-
metil-5-acetilimidazol

PCT/GB01/03864
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NMR

1.09 (t, 3H), 2.08 (g, 2H),
2.38 (s, 3H), 3.16 (s, 3H),
8.16 (s, 1H)

1.36 (t, 3H), 2.41 (s, 3H),
2.72 (g, 2H), 3.82 (s, 3H),
1.72 (s, 1H) .

1.03 (d, 6H), 2.36 (s, 3H),
2.48 (m, 1H), 3.16 (s, 3H),
8.20 (s, 1H)

1.36 (d, 6H), 2.42 (s, 3H),
3.10 (m, 1H), 3.84 (s, 3H),
7.75 (s, 1H)

CDCl; 1.12 (d, 6H), 2.30
(s, 3H), 321 (lH,
septuplet), 8.01 (5, 1H)
CDCl; 1.02 (brs, 6H), 1.80
(s, 3H), 2.38 (53,

3H), 4.99 (IH, septuplet),
8.09 (s, 1H)

1.40 (d, 6H), 2.38 (s, 3H),
2.42 (s, 3H), 5.08

(brm, 1H), 7.81 (s, 1H)
2.04 (s, 3H), 2.19 (s, 3H),
3.78 (s, 2H)

(CDCl3) 2.32 (s, 3H), 2.80
(s, 1H), 3.52 (g, 2H), 8.06
(s, 1H)

2.08 (s 3H), 2.23 (s 3H),
8.10 (s 1H), 9.50

(s, 1H)

2.08 (s, 3H), 2.30 (s, 3H),
2.60 (d, 3H), 3.84 (s, 1H)
1.75 (s, 3H), 2.16 (s, 3H),
2.30 (s, 3H), 3.00

(s, 3H)

2.26 (s, 3H), 2.38 (s, 6H),
3.65 (s, 3H)

1.82 (s, 3H), 2.37 (s, 3H),
4.36 (q, 2H), 8.62 (s, 1H)

2.38 (s, 6H), 5.31 (q, 2H),
71.96 (s, 1H)

m/z
169

153

183

167

141

183

167

112

181

140

n/a

168

152

223

207

SM
Mét. 91

Mét. 95

Mét. 91

Mét. 97

4-amino-5-

metilisoxazol

Mét. 99

Mét. 100

Mét. 94

Mét. 102

Mét. 104

Mét. 105

Mét. 106

Mét. 103

Mét. 108
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Métod 110
N-Metil-4-aminobencenosuifonamida

4-Aminobencenosulfonilfluoruro (200 mg, 1.14 mmol) se disolvié en
una solucién de metilamina en EtOH (3 ml, exceso) y se calentd a 80°C
durante 45 minutos, luego se enfrid a temperatura del cuarto y se dej6 agitar
durante la noche. El solvente se evapord in vacuo y se combiné
azeotrépicamente con éter para proporcionar el compuesto como un sélido
(160 mg, 75%). NMR: 2.12 (s, 3H), 5.85 (s, 2H), 6.59 (d, 2H), 7.37 (d,
2H); m/z 187.

Método 111
2-Amin 1,2-dimetilimidazol-5-il}-5-clo

2-Amino-4-(1,2-dimetilimidazol-5-il)pirimidina (Método 26; 378 mg,
2 mmol) y N-clorosuccimida (267 mg, 2 mmol) se disolvieron en 4cido
acético glacial (7 ml) bajo una atmoésfera de nitrégeno. La mezcla de
reaccién se calentdé a 65°C durante 18 horas, cuando se agregd mas N-
clorosuccinimida (89 mg, 0.66 mmol)y la reaccion se calenté a 65°C
durante 2 horas adicional. Los volatiles se retiraron mediante evaporacién y
el residuo se disolvio en agua (10 ml). La solucién se adjusté a pH 11-12
mediante adicidn de una solucién al 40% de hidréxido de sodio acuoso. El
sélido precipitado se recogié mediante filtracién y se lavé moderadamente
con agua, se seco bajo vacio a 60°C para producir el compuesto del titulo
(344 mg, 77%) como un sélido amarillo. NMR 2.35 (s, 3H), 3.75 (s, 3H),
4.83 (s, 2H), 7.53 (s, 1H), 8.27 (s, 1H); m/z 224,

Ejemplo 166

Lo siguiente ilustra formas representativas de dosificacién
farmacéutica que contienen el compuesto de formula (I), o su sal de
aceptacion farmacéutica o su éster hidrolizable in vivo (en lo sucesivo
compuesto X), para uso terapéutico o profilactico en humanos:-
(a): Comprimido I mg/comprimido

Compuesto X 100
Lactosa Ph.Eur. 182.75

&

1A
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Sodio de Croscarmelosa 12.0
Pasta de almidén de mafz (5% p/v 225
pasta)
Estearato de magnesio 3.0
(b): Comprimido II mg/comprimido
Compuesto X 50
Lactosa Ph.Eur. 223.75
Sodio de croscarmelosa 6.0
Almidén de maiz 15.0
Polivinilpirrolidona (5% p/v pasta) 225
Estearato de magnesio 3.0
(c): Comrpimido II1 mg/comprimido
Compuesto X 1.0
Lactosa Ph.Eur. 93.25
Sodio de croscarmelosa 4.0
Pasta de almidén de maiz (5% p/v 0.75
pasta)
Estearato de magnesio 1.0
(d): Cépsula mg/cdpsula
Compuesto X 10
Lactosa Ph.Eur. 488.5
Estearato de magnesio 1.5
(e): Inyecclén 1 (50 mg/ ml)
Compuesto X 5.0% p/v
Solucién 1M de hidréxido de sodio 15.0% viv
Acido clorh{drico 0.IM (para sjustar pH a 7.6)
Polietilen glicol 400 4.5% p/v
Agua para inyeccion a 100%
(): Inyeccién 11 10 mg/ ml
Compuesto X 1.0% piv
Fosfato de sodio BP 3.6% piv
Solucién 0.IM de hidréxido de sodio 15.0% viv
Agua para inyeccién a 100%
(g): Imyeccién III (1 mg/ ml, tamponada a pH6) .
Compuesto X 0.1 % p/v
Fosfato de sodio BP 2.26% p/iv
Acido citrico 0.38% piv
Polietilen glicol 400 3.5% p/v
Agua para inyeccién a 100%
Nota

Las formulaciones mencionadas pueden obtenerse mediante
procedimientos convencionales bien conocidos en el arte farmacéutico. Los

comprimidos (a)-(c) pueden recubrirse entéricamente por medios
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convencionales, por ejemplo, para proporcionar una cubierta de ftalato de ]a (
acetato de celulosa.
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Reivindicaciones

1.  Un compuesto de férmula (I):

L)

en donde:

R' es halo, nitro, ciano, hidroxi, amino, carboxi, carbamoilo,
mercapto, C,salquilo, C;.salcoxi, C;salquenilo o C; galquinilo;

p es 0-4; en donde los valores de R' pueden ser los mismos o
diferentes; |

R? es sulfamoilo o un grupo R*R"-;

q es 0-2; donde los valores de R! pueden ser los mismos o
diferentes; y donde en p + q = 0-5;

R? es halo, nitro, ciano, hidroxi, trifluorometilo, trifluorometoxi, amino,
carboxi, carbamoilo, mercapto, sulfamoilo, C,alquilo, C;;alquenilo, C,.
salquinilo, Cjsalcoxi, C,jalcanoilo, N<(C,;alquil)amino, N,N-(C,.
salquil)amino, C,jalcancilamino, N-(C,jalquil)carbamoilo, N,N{C,.
jalquil),carbamoilo, C;.;alquilS(O), en donde a es 0 a 2, N{C,.
salquil)sulfamoilo o N,N{C,salquil)sulfamoilo; en donde R’ puede
sustituirse opcionalmente en carbono por uno o més R%;

nes 0 a 2, en donde los valores de R pueden ser los mismos o
diferentes;

R' es hidrégeno, Calquilo, Cysaquenilo, C,ealquinilo, Ci.
scicloalquilo, fenilo o un grupo heterociclico enlazado a carbono; en donde

o

Y
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R* puede sustituirse opcionalmente en carbono por uno o més R% y en
donde si dicho grupo heterociclico contiene una mitad -NH- ese nitrégeno
puede sustituirse opcionalmente por un grupo seleccionado de R";

R® y R® se seleccionan independientemente de hidrégeno, halo, nitro,
ciano, hidroxi, trifluorometoxi, amino, carboxi, carbamoilo, mercapto,
sulfamoilo, Cealquilo, C,ealquenilo, Cyealquinilo, C,ealcoxi, C,.
salcanoilo, C¢alcanoiloxi, N-(C,.¢alquil)amino, N,N<(C,salquil),amino, C,.
salcanoilamino, N-(C,ealquil)carbamoilo, N,N-(C,ealquil)carbamoilo, C;.
alquilS(O), en donde a es 0 a 2, C,ealcoxicarbonilo, N-(C,.
calquil)sulfamoilo, N,N-(C,alquil)sulfamoilo, C,.alquilsulfonilamino, C,.
scicloalquilo o un grupo heterociclico saturado de 4-7 miembros; en donde
R’ y R® independientemente de cada uno pueden sustituirse opcionalmente
en carbono por uno o mas de R°; y en donde si dicho grupo heterociclico
saturado de 4-7 miembros contiene una mitad -NH- ese nitrégeno puede
sustituirse opcionalmente por un grupo seleccionado de R

R" es selecciona de C,galquilo, Cyealquenilo, C,.salquinilo, Cj.
scicloalquilo, Cj.scicloalquilo, C,¢alquilo, fenilo, un grupo heterociclico,
fenilC,¢alquilo o (grupo heterociclico)Ci¢alquilo; en donde R® puede
sustituirse opcionalmente en carbono por uno o méis R%; y en donde si dicho
grupo heterociclico contiene una mitad -NH- ese nitrégeno puede sustituirse
opcionalmente por un grupo seleccionado de R";

R" es -C(0)-, -NR™C(0)-, -C(O)N(R™)-, -S(O),-, -OC(O)N(R™)SO,-,
-SO,N(R™- o -N(R"SO;-; en donde R"™ es hidrogeno o C,salquilo
opcionalmente sustituido por uno o més R'y r es 1-2;

RY R® y R’ se seleccionan independientemente de halo, nitro, ciano,
hidroxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, C,_salquilo, C,.
salquenilo, C;alquinilo, C,¢alcoxi, C,qalcoxi, C,¢alcoxi, Cisalcoxi, C;.
salcoxi, Ci¢alcoxi, C,¢alcanoilo, C,.¢alcanoiloxi, N-(C,¢alquil)amino, N,N-
(Ci2lquil)amino, C;.alcanoilamino, N-(C,.ealquil)carbamoilo, N,N~(C,.
salquil),carbamoilo, CialquilS(O), en donde a es 0 a 2, C,
salcoxicarbonilo, N {C ,salquil)sulfamoilo, N,N-(C,salquil),sulfamoilo, C,.
salquilsulfonilamino, Csgcicloalquilo, fenilo, grupo heterociclico, fenilC,.

-
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calquil-R°~, (grupo heterociclico)Ciealquil-R®, fenil-R>~ o (grupo
heterociclico)-R°-; en donde R%, R® y R' independientemente de cada uno
pueden sustituirse opcionalmente en carbono por uno o més R); y en donde
si dicho grupo heterociclico contiene una mitad -NH- ese nitrégeno puede
sustituirse opcionalmente por un grupo seleccionado de RY;

R’ es -O-, -N(R%), -C(O)-, -N(R?)C(O)-, -C(O)N(R®}-, -S(O)s-, -
SO,N(RP)- 0 -N(RP)SOs-; en donde RF es hidrégeno o C,.alquilo y es 0-2;

R', R", R*y R" se seleccionan independientemente de C;alquilo, C,.
salcanoilo, C,.alquilsulfonilo, C,4alcoxicarbonilo, carbamoilo, N<(C,.
salquil)carbamoilo, N, N<(C,.salquil)carbamoilo, bencilo, benciloxicarbonilo,
benzoilo y fenilsulfonilo; en donde R, R", R* y R® independientemente de
cada uno pueden sustituirse opcionalmente en carbono por uno o mas R'; y

RS, R, R' y R se seleccionan independientemente de halo, nitro,
ciano, hidroxi, trifluorometoxi, trifluorometilo, amino, carboxi, carbamoilo,
mercapto, sulfamoilo, metilo, etilo, metoxi, etoxi, acetilo, acetoxi,
metilamino, etilamino, dimetilamino, dietilamino, N-metil-N-etilamino,
acetilamino, N-metilcarbamoilo, N-etilcarbamoilo, N,N-dimetilcarbamoilo,
N, N-dictilcarbamoilo, = N-metil-N-etilcarbamoilo, metiltio, etiltio,
metilsulfinilo, etilsulfinilo, mesilo, etilsulfonilo, metoxicarbonilo,
etoxicarbonilo, N-metilsulfamoilo, N-etilsulfamoilo, N, N-dimetilsulfamoilo,
N,N-dietilsulfamoilo o N-metil-N-etilsulfamoilo; o su sal de aceptacion

farmacéutica o su éster hidrolizable in vivo.

2.  Un compuesto de formula (I) de acuerdo con la reivindicacién 1 en
donde R es halo, amino, C4alquilo o C,calcoxi o su sal de aceptacion
farmacéutica o su éster hidrolizable in vivo.

3. Un compuesto de formula (I) de acuerdo con cualquiera de las
reivindicaciones 1 6 2 en donde p es 0-2; en donde los valores o R' pueden
ser los mismos o diferentes o su sal de aceptecion farmacéutica o su éster

hidrolizable in vivo.
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4. Un compuesto de férmula (I) de acuerdo con una cualquiera de las
reivindicaciones 1-3 en donde R? es sulfamoilo o un grupo R-R"-; en donde
R" se selecciona de C,galquilo, C,.ealquenilo, C,salquinilo, C;.
scicloalquilo, fenilo o un grupo heterociclico; en donde R* puede sustituirse
opcionalmente en carbono por uno o més R,
R® es -NR")C(O), -C(ONR")-, -5(O)-, -OC(OINR")SOr-, -
SO,N(R™)- 0 -N(R™)SO,-; en donde R™ es hidrégeno o C,¢alquilo yres 2;
R se selecciona de halo, hidroxi, amino, ciano, carbamoilo, C,.
salquilo, C,ealcoxi, C,gealcoxiC,ealcoxi, C,.salcoxiC;alcoxiC,.qalcoxi,
N,N-(C,.salquil);amino, C,alquilS(O), en donde a es 2, C3gcicloalquilo,
fenilo, grupo heterociclico, fenilC, ¢alquil-R’- o (grupo heterociclico)- R°-;
en donde R® puede sustituirse opcionalmente en carbono por uno o més RY;
R°es-O-;y
R se selecciona de halo, hidroxi, metilo o metoxi;

o su sal de aceptacién farmacéutica o su éster hidrolizable in vivo.

5. Un compuesto de férmula (I) de acuerdo con una cualquiera de las
reivindicaciones 1-4 en donde q es 0 6 1 o su sal de aceptacién farmacéutica
o su éster hidrolizable in vivo.

6. Un compuesto de férmula (I) de acuerdo con una cualquiera de las
reivindicaciones 1-5 en donde q es 1 y R? es para a la -NH- de la anilina de
férmula (T) o su sal de aceptacion farmacéutica o su éster hidrolizable in

vivo,

7.  Un compuesto de férmula (I) de acuerdo con una cusalquiera de las
reivindicaciones 16 en donde R’ es halo o su sal de aceptacion

farmacéutica o su éster hidrolizable in vivo.

™
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8.  Un compuesto de férmula (I) de acuerdo con una cualquiera de las
reivindicaciones 1-7 en donde n es 0 0 1 o su sal de aceptacion farmacéutica

o su éster hidrolizable in vivo.

9.  Un compuesto de férmula (I) de acuerdo con una cusalquiera de las
reivindicaciones 1-8 en donde R* es hidrégeno, C,alquilo o C;¢alquenilo;
en donde R* puede sustituirse opcionalmente en carbono por uno o mas R%;
en donde

R se selecciona de halo, amino, C,4alcoxi, C;4alcanoilamino, C,
alquilsulfonilamino, fenilo o grupo heterociclico; o su sal de aceptacién
farmacéutica o su éster hidrolizable in vivo.

10. Un compuesto de formula (I) de acuerdo con una cualquiera de las
reivindicaciones 1-9 en donde R® y R® se seleccionan independientemente
de hidrégeno o C,alquilo; en donde R® y R® independientemente de cada
uno pueden sustituirse opcionalmente en carbono por uno o mas R% en
donde

R°® se selecciona de halo o metoxi;
o su sal de aceptacion farmacéutica o su éster hidrolizable in vivo.

11. Un compuesto de formula (I) (como se describe en la reivindicacion
1) en donde: |

R! es cloro, amino, metilo o0 metoxi;

p es 0-2; en donde los valores de R' pueden ser los mismos o
diferentes;

R? es sulfamoilo, N-(tetrahidrofur-2-ilmetil)sulfamoilo, N-
(ciclopropilmetil)sulfamoilo, N-(fur-2-ilmetil)sulfamoilo, N~(2,2-dimetil-
1,3-dioxolan-4-ilmetil)sulfamoilo, N-(cianometil)sulfamoilo, N-
(carbamoilmetil)sulfamoilo, N-metilsulfamoilo, N-(4-
fluorobencil)sulfamoilo, N-(piridin-2-ilmetil)sulfamoilo, N-(piridin-3-
ilmetil)sulfamoilo, N-(4-metiltiazol-2-il)sulfamoilo, N-<(3-metilisoxazol-5-
ilmetil)sulfamoilo, N-(tetrahidropiran-2-ilmetil)sulfamoilo, N-(2-

e
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metilpirazin-5-il)sulfamoilo, N-[2-(2-hidroxietoxi)etil]sulfamoilo, N-(2-

hidroxietil)sulfamoilo, N-(2,2,2-trifluoroetil)sulfamoilo, N-(2-
metoxietil)sulfamoilo,  N-(2-mesiletil)sulfamoilo,  N-(2-benciloxietil)
sulfamoilo, N-(2,2-dimetoxietil)sulfamoilo, N-[2-(N,N-

dimetilamino)etil]sulfamoilo, = N-(2-piperidin-1-iletil)sulfamoilo, N-[2-
(metoximetoxi)etil }sulfamoilo, N-etilsulfamoilo, N-[2-(2-metoxietoxi)etil]
sulfamoilo, N-{2-[2-(2-metoxietoxi)etoxi]etil}sulfamoilo, N-(2-{2-[2-(2-
metoxietoxi)etoxiletoxi}etil)sulfamoilo, N-(2-piridin-2-iletil)sulfamoilo, N-
(2-piridin4-iletil)sulfamoilo, N-(2-isoxazol-3-iloxietil)sulfamoilo, N-(2-
isotiazol-3-iloxietil)sulfamoilo, N~(2-1,2-5-tiadiazol-3-iloxietil)sulfamoilo,
N-metil-N-(2-metoxietil)sulfamoilo, N-[3-(2-oxopirrolidin-1-
il)propiljsulfamoilo, N-(3-metoxipropil)sulfamoilo, N-propilsulfamoilo, N-
(2,3-dihidroxipropil)sulfamoilo, N-(3- morfolinopropil)sulfamoilo, N-[3-
(N, N-dimetilamino)propil]sulfamoilo, N-(3,3,3-trifluoropropil)sulfamoilo,
N~(2,2-dimetil-3-hidroxipropil)sulfamoilo, N-(3-hidroxipropil)sulfamoilo,
N-(3-etoxipropil)sulfamoilo, N-(2-hidroxipropil)sulfamoilo, N-(3-isopropo
xipropil)sulfamoilo, N-(3-isopropoxi-2-hidroxipropil)sulfamoilo, N-(3-
isoxazol-3-iloxipropil)sulfamoilo, N-(3-isotiezol-3-iloxipropil)sulfamoilo,
N-(3-1,2-5-tiadiazol-3-iloxipropil)sulfamoilo, N-(1,1-dimetilpropil)
sulfamoilo, N-metil-N-(3-morfolinopropil)sulfamoilo, M-butilsulfamoilo, N-
t-butilsulfamoilo, N-(2-hidroxibutil)sulfamoilo, N-metil-N-¢-
butilsulfamoilo, N-pentilsulfamoilo, N-(5-hidroxipentil)sulfamoilo, N-(4,5-
dimetiloxazol-2-il)sulfamoilo, N-(ciclopropil)sulfamoilo, N-
(ciclobutil)sulfamoilo, N-(3-trifluorometilfenil)sulfamoilo, N-alilsulfamoilo,
N-(2-propinil)sulfamoilo, N-metilcarbamoilo, acetamido, mesilamino o
mesilo;

qes061;

R? es bromo o cloro;

nes0461;
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R* es hidrégeno, metilo, etilo, isopropilo, 3-butenilo, bencilo, 2-
ftalimidoetilo, 2-aminoetilo, 2-metoxietilo, 2-acetamidoetilo, 2-
mesilaminoetilo o 2,2,2-trifluoroetilo;

R’ y R® se seleccionan independientemente de hidrégeno, metilo,
etilo, isopropilo, trifluorometilo o metoximetilo;

o su sal de aceptacion farmacéutica o su éster hidrolizable in vivo.

12. Un compuesto de formula (I) seleccionado de:
2-{4-[N-(ciclopropilmetil)sulfamoil } anilina}-4-(1,2-dimetilimidazol-5-
il)pirimidina;
4-(1-etil-2-metilimidazol-5-il)-2-{4-[N-(2-metoxietil)sulfamoil]
anilino}pirimidina;

4-(1-etil-2-metilimidazol-5-il)-2- {4-[N-(3-metoxipropil)
sulfamoil]anilino}pirimidina;
4-(1-etil-2-metilimidazol-5-il)-2-{4-[N-(3-etoxipropil)sulfamoil]

anilino} pirimidina;
4-(1,2-dimetilimidazol-5-il)-2-[4-(N-ciclopropilmetil)sulfamoil)
anilino]pirimidina;
4-(1,2-dimetilimidazol-5-il)-2-[4-(N-ciclobutilsulfamoil)anilino

Jpirimidina;

y 4-(1-isopropil-2-metilimidazol-5-il)2-{4-(N-
ciclobutilsulfamoil)anilina]pirimidina; o su sal de aceptacién farmacéutica o

su éster hidrolizable in vivo.

13. Una composicién farmacéutica que comprende un compuesto de la
férmula (I), o su sal de aceptacién farmacéutica o su éster hidrolizable in
vivo, como se reivindica en una cualquiera de las reivindicaciones 1-12 en
asociacién en un diluyente o portador de aceptacion farmacéutica.

14. Un compuesto de la formula (I), o su sal de aceptacién farmacéutica
o su éster hidrolizable in vivo, como se reivindica en una cualquiera de las

reivindicaciones 1-12 para uso como un medicamento.
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15. El uso de un compuesto de la férmula (I), o su sal de aceptacién
farmacéutica o su éster hidrolizable in vivo, como se define en una
cualquiera de las reivindicaciones 1-12 en la manufactura de un
medicamento para uso en la produccién de un efecto inhibidor del ciclo
celular (anti-proliferacién celular) en un animal de sangre caliente tal como

el hombre.

16. Un método de producir un efecto inhibidor del ciclo celular (anti-
proliferacién celular) en un animal de sangre caliente tal como el hombre,
necesitado de dicho tratamiento que comprende administrar a dicho animal
una cantidad efectiva de un compuesto de férmula (I) o su sal de aceptacidn
farmacéutica o su éster hidrolizable in vivo como se reivindica en una

cualquiera de las reivindicaciones 1-12.

17. Una composicién farmacéutica que comprende un compuesto de la
formula (I), o su sal de aceptacién farmacéutica o su éster hidrolizable in
vivo, como se reivindica en una cualquiera de las reivindicaciones 1-7 en
asociacion con un diluyente o portador de aceptacion farmacéutica para uso
en la produccién de un efecto inhibidor del ciclo celular (anti-proliferacién
celular) en un animal de sangre caliente tal como el hombre.
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