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Int,. Ed. (2013), Vol. 52. The compounds are organometallic and are not 2-amino-
4-(N-alkylamino)-6-arylpyrimidines.

Summary-af-the-invention

Although the finding of oncogenes and development of new anticancer
treatments and diagnosis have improved the life length of cancer patients, there
is still a high medical need to find more effective and less toxic treatments for e.g.
breast cancer, leukemia, colon or iung cancer. Our preliminary data suggests that
MTH1 inhibitors have the potential to be very effective against cancer forms with
dysfunctional redox status, with minimal general toxic effects. MTH1 inhibition
may also be a suitable adjuvant therapy to be used in conjunction with

radiotherapies or other chemotherapeutic approaches.

The present disclosureinvention-aims at providing new treatments for cancer that
can be achieved by inhibition of MTH1,

in an aspect, there is provided the use of 2 compound of formula i,

Rf
2
L,
3
R‘ﬂ N NH,

or a pharmaceutically acceptable salt thereof, in the manufaciure of a

medicament for reating cancer

wharein:

R’ represents heteroaryl connected to the pyrimidine of formuls | vie a carbon

atom of the heteroary! ring. which heteroary! ring ring is optionally substituied by

one or more substituents selected from Y, -C, eafkyl optionally substituted by one

ar more Y2 and heterocycloalky! optionally substituted by one or more ¥ or aryl

represented by

g3

E4 g2
E1

wwRar
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E’ represents hvdrogen. Y™, -C,alkvl optionally substituted by one or more Y? or

heterocveloslkyl optionally substituted by one or more Y°

)

E? represents hvdrogen, Y™, -C.qalkvl optionally substituted by one or more Y2 or

heterocycloalkyl optionally substituted by one or more Y,

E® and E* each idependently represents hvdrogen, Y, -Crealkyl optionally

substituted by one or more Y° or heterocycloalkyl optionally substituted by one ar

more Y-

R? represents hydrogen, halogen, -CN, -Cy...alkyl optionally substituted by one or

more 7' or heterocycioalkyl optionally substituted by one or more 7%

R’ represents -C,.q,alkvl optionally substituted by one or more Z' or

hetarocycloalkyl optionally substituted by one or more 2% or

R? and R are linked together fo form, along with the atoms fo which they are

attached. a 5- to 8-membered non-aromatic ring, wherein the link formed by R?

and B° iz optionally substituted bv ons or more substituents selected from 7° and

-Coeatlkyl optionatly substituied by one or more 7%

each Y' independently represents halogen, -CN, -CIOWRE. -CIOWN(RDIRS
-C{OYOR?, -N(ROR', -NRHC(OIR", -N(RIC(OIOR!. -NR\CIOINRIR™, -NO,
~N{R')}S!’Q}2ROS -ORP LOCIORY -OSIOLR', -S{0VWRY ~S(O)_N{R“}RU‘

hetsrocvoioalkyl optionally substituted by one or more substituents selected from

W2 arvl optionally substituted by one or more subsiituenis selected from W or

hateroarvl optionally substituted by one or more substituents selected from W,

Y'? represents halogen, -CN, -C{OR®, -CIOINRIIR®, -CIOWORY -N(R®R'
-N{ROHCIOR", -NRICIOIOR, -NROCIOINRIR™, -NT,, -NRMS(O1LR°,
-ORP_-OCIOWRY -OS(OLR", -SI0)R°, -SIO),NRIRY, heterocvcloalkyl aptionally

substituted by one or more substituents selected from W>, aryl optionally

substituted by one or more substituants selected from W° or heteroaryvl optionally

substituted by one or more substituents selected from W

Y rapresents halogen, -GN, -CIOWR?. -CIONIRMIERS, -CIOYORY, -NIROE!
NRICIOR", -NRVC(OIOR, -N(RMCIOIN(RIR™, -NG,, -NRMS(O),RC

4a
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-ORY, -OC(ORY, -OS(0LR, -S{O1R°, -S(OLNRYRY, heterocycloalkyl optionally

substituted by one or more substituents selectad from W2 arvl optionally

substituted by one or more substituents selected from W* or heteroaryl optionally

substituted by one or more substituents selected from W

each B RP RC RO R RER R ROR R™ R RP R R R and B
independently represents hydrogen, -Gy alkyl optionally substituled by one or

more substituenis selected from W', heterocvclcalky! ontionally substituted by

one or more subsiituants selected from W°, arvl optionally substituted by one or

more substituents selected from W°, or heteroaryl optionally substituted by one or

more substituents selected from W°, or

any two R” and R®, 2% and R’ . R'and BR™ andfor R' and R" are linked together to

form, along with the nitrogen atom 1o which they are atteched, 8 3- 10 8-

membered monoovclic or bicvelic ring, which ring optionally contains one or two

further heteroatoms and which ring optionally is substituted by one or more

substifuents selected from W*, Ci.alkyl optionally substituted by one or more

substituents selected from W', and =0

ecach R R R° R and ¥ independently represanis G, alkyl optionally

substituted by one or more substifuents seleciad from W', heterocyaloalkyl

optionally substituted by one or more subsiituents seleciad from W*, aryl

aptionally substituted by one or more substituents selectad from W° or heteroaryi

optionally substituted by one or more substituents selected from W

RY represents hvdrogen, -Coe alkyl optionally substituted by one or more

substituents selected from W', heterocycloalkyl optionally substituted by one or

more substituents selected from W2, aryl optionally substituted by one or more

f.

substituents selected from WP, or heteroaryt optionally substituted by one or mare

substituents selected from W*

sach ¥? indeperndently represents halogen, -ON. -CIOIRY -CIOM(RHRY,
~CIOORT NERMRYT NRTCIOIRT -NERDCIOORY -NRMCIOMNR™MHRY
-N(RODYS(OLRY, -ORY, -OC(OR™, -OS(OLR, -8(0),R", -SI0)LNRRY,

hateroovaloalkyl optionallv substituted by ons or mora substituenis selected from

4b
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W' aryl aptionally substituted by one or more substituents selected from W

heteroaryl optionally substituted by one or mors substituents salected from W2, or

=0

each Y independently represents halogen, -R* . -CN, -CIORY -CIOINIRTIRY,
-C(OYOR®, -NRMR -NRMCIORT, -NIRNC(OIORY -NIRNCIOINR™RY
NRTNS(O)RM, -ORY, -OC(OR™, -OS(0LR, -S(01R", -S(C),N(RVIR”

helerocvcloalkyl optionally substituted by one or more substifuents selected from

W' aryl optionally substituted by one or more substituents selected from W2,

heteroaryl optionally substituted by one or more substiivents selected from W2 or
=

@aﬁh Rm, RM, Rm, Rd?* Re‘i RH; Rh’l F{”, ?{H Q”; §:-t:n'i1Y rkm" RO1< ;;;{QT1 Rﬁ, Ri? i-;zu‘]
and R" independently represents hvdrogen, Cy.q alkyi ontionally substituted by

one or more substituenis selected from W', haterocyeloalivi optionally substituted

by one or more substituents selecied from W”, arvl optionally substituted by one

or more substituents selected from W2, or heteroarvl optionally substituied by one

or more substituents selected from W™ or

any wo R and RY. R and B®' . R™ and R™ and/or RY" and R” are linked

fogether to form, along with the nitrogen atom to which they are attached, a8 3- 1o

8-meambered monoovelic or blovelic ring, which ring oplionally contains one or two

heterogtoms and which ring optionally is substituted by one or more substifuents

substituted by one or more substituents selected from W', heteracveloalkyl

optionally substituted by one or more substituenis selected from W2 arvi

optionally substituted by one or more substituents selected from W°, or neteroaryl

optionally substituted by one or more substituents selected from W

each 7' independently represents halogen, -CN, -CIORY. -CIOIINIRPIR®
~CIOIOR® -NIRIRY -NIR™ICIOWR? . NROCIOORY?, -NRPDCIOMNR™ R
-N(R®IS(OLRY, -OR¥, -OC(OIR™, -0OS(0LRY, -S(0),RY%, -SIOLNR™R"?,

4c
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heterooveloalioy] ontionzilv substiiuted by one or mare substituents selecied from

W aryl represented by

w’H w10

neteroarvl having 1 to 2 nitrogen atoms, one oxvaen atom and/or one sulfur aiom

and optionally substituted by one or more substituents selected from WS, or =0;

each 7 and 7° independently represents halogen, -R* -CN, -C{OR
-CLOINRTIRY, -C(OIOR®, -NIRDIRT, -NR™ICIOIR?, -NRHCIOIOR,
NRBCIONRTHR™ -NIRPIS(ORR™ -OR% -OC(OIR?, -O8(0)R%, -S(0)mR%,

-S{OLNIR SIEvE neterooycloalkyl optionally subsiituted by one or more

substituents selected from W arvl optionally substituted by one or mors

substituents selected from W, or heteroaryl optionally substituted by one or more

subsiiiuents selected from W

each 7% indenendently represents halogen, -CN, -CIOWR™ -CIONRFR™
-C(OIOR%, -NR*IRY, -NR™)C(OR”, -NFFIC(OR', - m‘z}cgem (R™)R",
NRASOLR?, -OR®, -OC(OIR?, -OS(0LRE, -S{0)nR%. -S(OLNRMRY,

heterocveloaly! ontionally substituted by one or more substituents selected from

WO arvl optionally substituted by one or more substituenis selected from WS

heteroary ontionallv substituted by one or mare substituenis selected from W° or
=0y

a2 b2 gl pld 12 pyhz i 2 mE psn2  py02 il 2 UE ek
each R ) R”‘zx f‘“’{wi R(‘.Qk Re*‘ E:;{a; R?ﬁ ?Ql RJZ, R] ) R'l Lr Rﬂ RGE’ R).‘ Ri ) Ru and

R independently represents hydrogen, Ci. alikyl optionally substituted by one or

more substifuents selected from W*, heterocycloalkyl optionally substituted by

one or more substituents selected from W°, arvl optionally substituted by one or

more substiluents selected from W, or heteroary! optionally substituted by one or

more substituents selected from W or

any two R and R% R” and R%. R™ and R™ and/or R* and R are linked

together 1o form, along with the nitrogen atom to which they are alfached, & 3- to

g-membered monocvalic or bicvelic ring, which ring cotionally containg one or two

heleroatoms and which ring optionally is substituted by one or more subsiiluents

zw(}
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selected from W Cisalkyl optionally substituted by one or more substituents

selectad from W), and =0:

each R%¥ R RP RY and R* independently represants Gy, alkyl optionally

g ipid g
substituted by one or more substitusnis sslected from W, heterocveloalkyl

ontionally substituled by one or more substituents seisclted from WO arvi

optionally substituted by one or more substituents selected from W, or heteroary!

optionally substituted by one or more substituents selected from W™

each W' and W independently represents halogen, -CN, -NRPIRS,

NRFICIORT, NEHICIOORT, -NREICIOINR™IR™, -NR™)S(0),R”, -OR%,

~OCIOR® -OSOLRS ngge;}m“ SSIOLNRYIRY . heterocveloaliov! optionally

substituted by one or more substituents selected from G arvl optionally

substituted by one or more subsiituents selected from G°, heteroaryl optionally

substituted by one or more substituents selected from G2, or =0

sach W* W W5 and W independently represents halogen, -R%. -CN, -CIOWRY,
SCIOWNIRDIRS _C(OVORS f\é{mz ONIRPYCIOWRE NRPRICIOWORE,
NERBIC(ONIR™IR™ -NIRPIS(OLR™, -OR%, -QCIOR"_-OS(0)LR* -S(0)R®,

S(OLNR™SIRY heterocycloalkyl optionally substituted by one or more

subslituents selected from G, arvl optionally substituted by one or more

>

substituents selectad from G°. heteroary! (optionally subsiituted by one or more

substituents selacied from G2, or =0

aach W WS WY and W' independently represents hydrogen, halogen, -R*
-ON CIORD -CIOINIREIR® -CIOVWOR® -NRPIRS -NRMICIOWRY,
NIEPCIOVOR®, -NRFICIOINR™IRY -NR®IS(0),RP -ORY -OC(OR",
~OS(OLRY, -S(01R”, -S(OLNIRPIRY heterocycloaltkvl optionally substituted by

one or more substifuenis selected from &', aryl optionally substituted by one or

more substituents selected from G°, or hetercaryl optionally substituted by one or

more substituents selected from G*

WY represents hydrogen, halogen, -R%, -CN, -C(OWR™ -CIOINRRT,
-CIOWOR®, -NR®IRT, -NRICIOIR®, -NRIHCIOIORS, -NRPICIOINR™IR™,

o

NIR®IS(OLRP -ORY -OCIOR?® -OS0LR™, -S(0),R? -S(O)NRRY

4 o
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heteroovaioaliovt optionally substituted by one or more subslituents selecled fro

G'. aryl optionally substituted by one or more substituenis selected from G2 or

heteraaryl optionally substituted by one or more substituents selected from G%

a3 3 03 e d3 % 3 el 2 i 3 emma 3 % 3 3 RS TIC
cach R® RY R® RE p® RO g R° RP RE R™ RN RS RE Y R pul

and B indanendently represents hvdrogen or C. <. alkyl oplionally substituted by

ane or more G or

any two B® and 8% 1 and R®. R™ and R™ and/or R* and R*® are linked

together to form, along with the nitrogen atom to which they are attached, & 4- to

B-membered ring, which ring optionally contains one hatercatom and which ring

optionally is substituted by one or more G°;

each R® R R™ R™ and R® independently represents Cq alkyl optionally

substituted bv one or more G°

R ranresents Cog alkyl optionally substituted by one or more G

each G' and G independently represents halogen, -R* -CN, -C{OR™,
SCLONREIRY -CIOIOR™, -NIR™MRY-NRMICIORY -NR"ICIOIORY,
NRNCIOINR™IR™  -N(RS(OL,R™, -ORY, -OC(OR™, -0S(CLRY, -S(ORY,
-S{OPNR*™R™, or =0,

G® represents halogen. -CN, -C(ORM -CIOINRTIRY -C(OIOR™, -N(RMR™,
NRMCIOIRY, -NRMCIOOR™ NIECIOINERT™IRY -NRSIOLREY -ORY
-OC(OR™, -OS(0LR™, -S(0),RY, -SIOLNRY™MRY, or =0,

ad 4 e 4 24yl i ) i 4 4 e 4 4 ptd 4
gach R RM R Rp¥ Rpe RgF pM RE RIA RE M gt pod pot prt pe Re

and R* independently represents hydrogen or Cue alkyl optionally substituted by

one or more -F ot

any two R and BY R ang RY, R™ and R™ andior B™ and R™ are linked

tonether o form. alono with the oifrogen atom to which thev are atfached, 8 3- o

&-membered ring, which ring optionally substituted by one or more -F, -CHy,
~CHoCH, -CHF,, -CF,, -CH,CF5, or =0

4f
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each R¥, R R and R* independently represent C. ¢ alkyl optionally

substiiuted by one or more -F:

sach m independently represents 0, T or 2;

provided that the compound is not

G- 3-pyridinyl)-N-T14-15-(triflucromethvi}-1.2 4-oxadiazol-3-vliphenviimathvil-2 4-

ovrimidinediamine,

8- B-pyridinvl-N-[[5-[5-(trifluoromethyi-1.2 4-oxadiazol-3-vI-2-pyridinylimethyli-

Z. 4~pyrimidinediamine,

8-{ 3-pyridinyl-N[5-[5-(irifluoromethyl)- 1.2 4-oxadiazol-3-vil-2-ovrimidinyil-

methvll-2 4-pyrimidinediamine or

NI2-(1-aziridinvhethvil-5-fluoro-8-phenyl-2 4-pyrimidinediaming.

In ancther aspect, there Is grovided & compound of formula |

Rt
RZ

; ‘j‘\ (i
3 ———————————be
R‘u N NH;,

or 2 pharmaceutically acceptable sall thersofl, wherein:

R' represents:
indanvt, naphthvl, tetrahvdronaphthvl or heteroaryl, the latler connecied to the

pyrimidine of formula | via a carbon atom of the heteroarvl ring, which indanvi,

nanhthyl, strahvdronaphthvl and heteroaryl rings are optionally substituted by

one or more substituents selected from Y', -C,.salkyi optionally substituted by one

or more Y° and heterocvcloaikyl optionally substituted by one or more Y°: or

arvl reprasented by

ES
g4 g2
Ef
el

£ E? EY and B represents hvdrogen. ¥ -Cieatkyl optionally substituted by one

or more Y2 or heterocvcloalkyl optionally substituted by one or more Y°, but where

atleast one of E'. F? E° and E* is other than hydrogen:
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R? represents hydrogen, halogen or -Cy.q0alkvl optionally substituted by one or

more 2

R® represents -Crpatky! substituted by one or more £ " or haterocvaioalkyl

ootionally substituted by one or mors 72 or

827 and R° are linked together to form, along with the afoms to which thev are

attached. a 5- {0 8-membered non-aromatic ring, wherain the link formed by R*

and R® is optionally substituted by one or more substituenis selected from 7% or

each Y independently reprasents halogen, -CN. -CIOIRE_-C(ONIROIR®
SCIOWORS, -NIRHR' -NROC(OIR", -NRICIOIOR!, -NRNCIONRIRT, -NO,,
SNRMS(OLRS,

SORF, -OC(ORY, -OS(OLR', -S(O)RS, -S(ORLNRIRY, heterogveloalky! optionally

substifuted by one or more substituents selected from W2, aryvl optionally

substituted by one or more substifuents selected from W or heteroaryl optionally

substituted by one or more substituents selected from w

sach RERPRC RO R RIR R RCR RURY RP RE 2% Rland RY

independently represents hvdrogen, -Cq. alkyl optionally substituted by one or

more substiluents selected from W', heterocvcloalkyl optionally substituted

one or more substituenis selected from W*, arvl optionally substituted by one or

more substituenis selected from W, or heteroaryl optionally substituted by one or

more substituents selectad from W% or

any two R and R° R® and R R and B™ and/or B and RY are linked together to

form, slono with the nitrogen atom o which thev are attached, a2 3- 1o §-

membered monoovaic or bicvelic ring, which ring oplionally contains ong or two

heteroatoms and which ring oolionally is substituled by one or more substituents

selected from W2 C...alkvl optionally substituted by one or more substituents

selected from W' and =0;

ecach B R R°and R independently represent -Crg alkyl optionally substituied by

one or more substituents selected from W', heﬁ%mavm{}aékv? optionally subsiiiuted

dh
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by one of more substituents selected from W2, arvl optionally substituted by one

or more substhuents selected from W° or heteroaryl optionaily substituted by one

w0
0

or more substituents selected from W™

each Y? independently represents halogen, -CN, -C{OWRY . -C(OINIRTRY
{Q)OQ“ tr»’a 51:{(1? N{FQM)Q(O\}R{g \J{;;;H Ci{}g‘" mlﬂy N{RN)C{’O}&{Q?? }gn‘;
N w;aze;q;fam _ORY, -OC(OIR™, -OS(O)R®, -S(0),R", -S(OLNRYR",

hetarocvcioalkyl optionally substituted by one or more substlituents selected from

W' arvl optionally substituted by one or more substituents selected from W2

heteroaryl optionally substituted by one or more substituents selected from W

each Y independently represents halogen, R -CN. -CIORY -CIOIN(RSIRYT
-C(OY0R® NERMRY NRMCIOWR", -NEDCIOWORY . NERMDCIOINRTHRY

NRSI0),RY, -ORY, -OCIOR", -OS(OLRY, -S(0),R", -SIOLNRMRY

heterocvoloalivi optionally substituled by one or more subsliiuents selectad from

W' aryl ontionally substituted by one or more substituents selected from W2,

hateroaryl ontionally substituted by one or more substituents selected from W2, or
=

sach Qm‘ '“:y':)! ?%81 g):d'l ;;;\.m Rﬁ "Tgh'f R” Rﬂ gﬁ Rn" F;,;m =01 R'Jt Rl" R? e
and R independently represents hydrogen, C alkyl optionally substituted by

one or more substituents selected from W', heterocycioalkyl optionally substituled

by one or more substituents selected from W°, arvi optionally substituted by one

or more substituents selected from W2, or heteroaryl ontionally substituted by one

or more substituents selectad from W or

any two R and RY . R and RY . R™ and R" and/or RY and R are linked

together to form, along with the nitrogen atom fo which they are aftached, 2 3-io

S-mambered monocyaolic or bicvelio ring, which ring optionally contains one or two

nefernatoms and and which ring oplionaily s substituted by one or more

substituenis selected from W2 Coaalkyl optionally substituted by one or more

substituents salectad from W', and =0

sach RS RY R and R® independently represent -Cy alicyt optionally

substituted by one or more substituents selected from W', heterocvaioaliy!

4



10

15

20

30

optionally substituted by one or more substituents selscted from W2 arvl

optionally substituted hv one or more substituents selectad from W°, or heteroaryi

optionally substituted by one or mors substituents selected from W™

sach 7' independently represenis halogen, ~-CN. -C(OIRY -C{OINIRDIRY
-CIOYOR® NIRPIRF NR™MCIOR?, -NRACIOIORY, -NFPCIOWIR™IR™,
N(R®S(QLRP, -OR¥, -OC(OIR?, -OS(0)R%, -5(01R%, -3(0OLNR¥MR,

heterocycloalioy optionally substiiuted by one ar more substiiuents selected from

W°_ aryl represented by

w? o ows
: we

wi wio

hetercarvl having 1 to 3 nitrogen aloms, one oxvaen atom and/or one sulfur atom

and optionally substituted by one or more substituents salected from W

sach 7% and Z° independentiy represents halogen, -R* -CN, -C(OIR,
-f‘(c::})ch’;Rd" -CIOIOR™ . -NRPRE NREMICIORE, -NIRECIOORY,
RECIOMNR™IR™, -N(R)S(OLRY, -OR% -OCIOR?, -OS(Q),R%, -8(0)R%

~E§{{}}3Nf R'OR, heterocycloalkyt optionally substituted by one or more

substituents selected from W, arvi optionally substituted by one or more

substituents selected from W, or hatsroaryl optionally substituted by one or more

substituents selected from W

ach Z* independently represents halogen, -CN, -C(OIR . -CIOWN(RRY
C{G}DRM w?‘é’ﬁizs?{gﬂ SNRMCIOR?, JNIRP }C{O}Q?{M. -N{EQ ’)‘“’O;?&{QVZ}RW
-N(R)SIOLRP, -ORY, -OCIOIRY, -OS(01R%, -S(0),R% -S(CLNRIR",

heterocvoioalkyl ontionally substituled by one or more substiiuents selected from

W°,_aryl ontionally substituted by one or more substituents selected from W

heteroaryl optionally substituted by one or more substituents selected from W°, or

@,%{?EK f*}aw de, g;i ?%02 FQCJ ng }‘3;;‘12 ?is/ il Rx? Qm/ 12 Qé‘ﬂ ?W R guz and

RY independently represents hvdrogen or Cye alkyl optionally substituted by one

or more substituents selected from W*, heterocycioalkyl optionally substituted by

one or more substituents selected from WP, arvl ontionaily substituied by ons or

4



10

15

20

30

more substitusnis selected from W, or heteroaryl optionally substituted by one or

more substituents selected from W% or

any two R and R%, R and R¥. R™ and R™ and/ar BY and B2 are linked

together to form, along with the nitrogen atom 1o which they are atiached, 5 3- o

&-memberad monoevalc or bicyelic ring, which ring optionally contains one or two

heteroatoms and which ring optionally is substituted by one or more subsiituents

selected from W°, Cysalkvl optionally substituted by one or more substitusnts

; - 4 ™y
selected from W, and =;

each R% R¥ RY R¥ and R* independently represent -C,. alkyl aptionally

substituted by gne or more substituents selected from W*, heterocycioaliovt

optionally substituied by one or more substifuents selected from W°. arvi

aptionally substituted by one or more substituents selected from W, or hetaroaryi

optionally substituted by one or more substituents selected from W

each W' and W independenily represents halogen, -ON, -N(RP1R®
SNRPICIOR, -NRICIOOR™, ~M{R%::x:g>m(§:mm”3, NIR*IS(O),RP -OR™,
-DCIOIR®-OS(0)LRT, -SI01,RY, -S{OLNMR™IRY  heterocycloalkyl optionally

substituted by one or more substituents selectad from G, arvi optionally

2

substiiuted by one or more substituenis selected from G°, heleroarvl oplionally

substituted by one or more substituents selected from G°, or =0

each W2 . W W° and W independently represents %&a!m@n, -R*E_ON. -CIORP,
CEOM(REIRY -CIOIOR® . -NIRFIRS. NR™ICIORE NIRPICIO0ORS.
NROICIONRTIRY, -NRPISIOLRY, -OR®, -OCIOIR®, -OS(0LR™, -5(C)R%,

-S(OLNIR¥IRY heterocycloalkyl optionally substituted by one or more

substituents selected from G, arvi optionally substituted by one or more

substituents selected from G°. heternary! (optionally substituied by one or more

substituents selacted from G°, or =0

W and W' represents hvdrogen;

sach W° and W'° independsntly represents hydrogen, halooen, -R¥. -CN, -

CIORY,
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CIOMNRNRY -CIOWORT, NIRRT, -NRICORT, -NEIC(OORT,
NRHCIONRMR™, -NR®IS(0),RP, -OR%, -OC(OR®, -0S(0)R™, -S(O),R",

-S{O)MN( RUIRY ’zeimr%vc,}czaE + optionally subsiituted by one or more

substituents selected from G, arvl optionally substituted by ons or more

substituents selected from G°. or hetercarvl optionally substituted by ons or more

substituents selected from G

W represents halogen, -R™, ~CN, -CIOIRY -CIOINIRR®, -CIOOR® -
NRPRE,

NERPDICIOR® -NRHCIDIOR? -NIRDCIOINERMIR™, NRPIS(ORLR™, -OR™
~OC(OWRT, -OS(OLR% -8(0)RY, -S(OLNRIRY heterocycloalkyl optionally

substituted by one or more substituents selected from G'. arvl optionally

subsiituted bv one or more substituents selected from 62( or heteroary! optionaily

substituted by one or more substituenis selected from G*;

3 3 3 K @ {2 K i i3 3 e 3 3 3 2 et ud
sach R® RY RO RO et R phd ol pib ol omd ond Lot o o gl gu

and R independently represents hvdrogen or -Cy¢ alkyl optionally substituted by

one or more G or

any two R and R® 8 and 8% 2™ and R™ and/or B and R are linked

tngether o form, along with the nitrogen atom fo which they are attached, 8 4- o

o-membered ring, which ring optionally containg oneg heteroatom and which ring

optionally is substituted by one or more G

each R¥, R¥ R R® and R™ independently represent C. ¢ alky! optionally

substituted by one or more &5

R rapresents Coe alkyl optionally substituted by one or mare &°

sach G' and & independently represents halogen, -R¥. -CN, -CIO)R™
CLOWRTIRY _CIOIORY, -NIRMIRY , -N(R™C(OIRY, *E\ifﬁm}i’j}{(}}{;}?{k{
NRMICIOMNRMOR™, -NRMIS(O),R™, -OR™, -OC(OIR", -OS(0LR™, -5(0),R",
-S(OLNRUMRY, or =0;
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G represents halogen, -CN, ~C{OIRM -CIOINIRIRY -CIOIOR® -NIRMRY
SNRMCIOIRY, -NRDICIOORY, NIRYICIOINIR™IR™ . NRISIOLR. -ORY
-OC(CIR™, -OS(0)LRY, -8(0),RY, -S{OLNRIRY, or =0;

ad b4 [yed pdh poed pofs pyhd mid pid mld mmd pnd pod pmgh mrd eyl pyud
each R R™ R* R* r* rR" R™ RY R* RY R™ R™ R” R¥ RY R“ R™

one or more -Fror

any wo B and R™ R" and R, R™ and R™ and/or B and RY are linked

{ogeather to form, along with the nitrogen atom o which thev are atlached, a 3- (o

S-membered ring, which ring optionally substifuted by one or more -F, -CHy
“CHyCHy, -CHFy, -CFy, ~-CHCFs, or =0

substituied by one or more -

each m independently represents 0, 1 or 2

provided that the compound is not

8- 3-pyridinyl - T4-B-{frifluoromethvii- 1,2 4-oxadiszol-3-viichenvilmethyl -2 4-

mvrimidinediamine,

&-( 3-pyridiny-N-ITB- 5-(rifluoromethvl-1.2 4-oxadiazol-3-vil-2-pyridinviimethyll-

2 d-pyrimidinediamine,

6-( 3-oyridinyl-N-[15-15-(rifluoromethvl-1.2 d-oxadiazol-3-yii-2-pyrimidinyl’-

mathyll-2 4-pyrimidinediamine

N*-[2-(disthviaming ethvil-6-(3, 4, 5-trimethoxyphenyl -2 4-pyrimidinediamine,

N-I3~{4-mormholinvloroovi-6-(3,4,5-trimethoxyphenvl)- 2 d-pvrimidinediamine. or

NI 2-{A-morpholinyDethvll-6-(3 .4 S-trimethoxvohenvil- 2 4-pyrimidinediamine.

In vet ancther aspect, there is provided a compound of formula L

R1
R2

\N .
| {h
, !
R‘ﬁ NJ\NHQ

or a pharmaceutically acceniable sall thersof,

whersin:

4dm
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R’ represents heteroaryi connscted to the pyrimidine of formula | via a carbon

aiom of the heteroaryl ring, which hetercarvi ring is substituted by one or more

substituents selected from Y, -C1ealkyl optionally substituted by one or more Y

and heteropveloalkyl optionally substituted by one or more Y, or aryl representsd
by

E3
£4 E?

g1

E' represents Y or -C, qalkvl optionally substituted by one or more Y2 and

af least one of 2, E® and E* represents Y or -C salky! optionally substituted by

one or more Y=

R” represents hvdrogen, halogen, -CN, -Ci.paliyl optionally substituted by one or

more 7', or heterocvcloalkyl optionally substituted by one or more 7%

R represents -Crapalkyl optionally substituted by one or more Z or

heterocveloalkyl optionally substituted by one or more 72 of

a

B* and R are linked together to form, along with the atorns fo which they are

attached, & 5- to 8-membered non-aromatic ring, whersin the link formad by R?

and R is optionally substituted by one or more substituents selected from 7° and

-Croalkyi optionally substituted by one or more Z°;

each Y independently represents halogen, -CN, -C(OR?, -CIOINIRMIRS
-CIOIOR?, NIR®IR', -NIRGCIOR", -NRIC(OIOR, -NRMCIOINIRIR™, -NO,
-NRDSIOLRT, -ORP -OCIOIRY, -OS(OLR, -S(0),R° -S(O)N( RIRY,

heterocvcloalkyt optionally substituted by one or more substituents selected from

W2_aryl optionally substituted by one or more substituents selecied from W or

heteroaryt optionally substituted by one or more substituenis selectad from W,

I

Y rapresents halogen, -CN, -CIOIR?, -CIONRDIR®, -C(OIOR? -NIRR]
NRACIOIRY, -NEICIOIOR, -NIRNCIOINERIR™, -NG,, -NRMS(O),R®,
ORY -OCIOIRY, -OS(OLR', -S(0).R°, -S(QLNRIRY heterocycloalkyl optionally

substituted by one or more substituents seiected from W2, aryl optionaliy

substiiuted by one or mors substiiuents selected from W° or hetercaryl optionally
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substituted by one or more substituents selected from W*:

v'® represents halogen, -GN, -C(OIR? -CIOINIRMIR®, -CIOORY -MIRSIRY
-NROCIOR", -NRICIOCIOR!, -NROYCIOINIRIR™, -NCy, -NRMS(OLR®
-ORP_-OC(ORY, -OS(O),R, -S(O)R°, -SIOLNRYRY, heterocycloalky] optionally

substituted by one or more substituents selected from W2, arvl optionally

substituted by one or more substituents selected from W* or heteroaryl optionally

substituted by one or more substituents selected from W

cachRE R RCRORROR R RFR R™ R RPRY RS Rand R

independently represents hydrogen. -Cy.¢ alkyl optionally substituted by one or

mare substituents selected from W', heterocycloalkyl optionally substituted by

one or more substituents selected from W*, arvl optionally substituted by one or

more substituents selected from WS, or hetercarvl optionally substituted by one or

more substituents selected from W*: or

any two R° and R®. B and R’ R'and R™ and/or B and RY ars linked togsther to

form. along with the nifrogen glom o which they sre sttached, & 3- o 8-

memberad monocvelic or bicvalic ring, which ring optionally contains one or two

further heterogifoms and which ring optionally iz substitutad by ong or more

substituents selected from W2, C,.,alkyl optionally substituted by one or more

substituents selected from W', and =0,

each R, R R° R and R™ indapendently represenis Cyp alkyt optionally

substituted by one or more substituents selected from W', haterocveloalkyl

optionally substituted bv one or more substituents selected from W%, aryl

optionally substituted by one or more substituents selected from W° or heteroaryl

optionally substituted by one or more substituents selected from W*:

sach Y? independently represents halogen. ~-CN, -CIORY -CIONIRERY
GRS SNEMRY EMCORT -NIRNCIOWEY . NEMCOINER™RY,
NRYS(OLRY, -ORY, -OC(OR" -0S(0LRY, -S(0),RY, -S(OLNRMRY,

heteroovcloalid oplionally substituted by one or more substituents seiected from

W' arvl optionally substituted by one or more substituenis selected from W~

heteroary! optionally substituted by one or more substiluents selected from W2 or

40
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0N

sach Y° independently represents halogen, -8 -GN, -CIORY -CIOINRTIRY
!@}Or)ar g?\f \}Q(; ‘”B\{,RH\) {Q\}r;ﬂ . { ?xp/{}}m;em N,R \}e—we N{@T‘”l}l‘"’;m

NRPYS(OLRY -ORY -OCIOIR", -OS(OLRY, -S(0)1RY, -S(OLNRMRY,

heterocvoloalkyl optionally substituted by ong or more substituants selected from

W' arvl optionally substituied by one or more substituents selected from W*,

heteroaryl optionally substifuted by one or more substituents selected from W*, or

each Raf‘ Rb'i- RC'I‘ EE%(ﬁ. QM, RMV .?im‘ Rm} i‘_":i}l F%l'?, ;;;:m( Rl‘ﬂ.' RO?‘ RQ‘& Rl"; R”‘ RU?

and R independently represents hvdrogen, Cy. alkyl optionally substituted by

one or more subshtuents selected from W', heteracvcloalkyl optionally substituted

by one or more substituents selected from W2, arvl optionally substituted by one

or more substiiuents selacted from W°, or hateroary! optionally substituted by one

or more subshituenis selected from W°: or

any two R and RY. R" and R®"  R™ and R™ andfor BY and R" are linked

tnoather to form, along with the nitrogen atoem fo which thev are atiached, 2 3- o

S-membered monoacvoelic or bicyalic ring, which ring oplionally contains ong or two

heteroatoms and which ring optionally is substifuted by one or more substituents

selacted from W Capalkvl optionally substituted by one or more subsiituents
selected from W', and =C;

sach RY RY R and R® independently represents -Gy alkyl optionally

substituted by one or more substituents selecied from W', heterocvcioalkyl

ontionally substituted by one or more substituents selected from W, arvl

optionally substituted by one or more substifuents selecied from W°. or heteroaryl

ootionally substituted by one or more substituents selecied from W

each 7' indapendently represents halogen, ~-CN. -b{()??%bgi SCLOINRTIRY,
COONORT NIRDRS NIRMICIORE, -NIRPICIOOR™ -NIRDCIOB(BR™R™,

N(RPIS(0L,RP, -OR™ _ -OCIOR™, -OS(OL,RY. -8(01,R%, -S(OLNRIRY,

heterocveloaliod ontionally substituted by one or more substituents selecied from

WO, aryl represented by

4p
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)
w11 w10
N —N

hetergaryt having 1 ic 3 nitrogen gioms, one oxyaen atorm and/or one sulfur atom

and optionallv substituted by one or more substituenis selected from WP, or =0

each 7% and Z° independently represents halogen, -R¥. -ON. -CIOWRY™.
~CIOWRIRY . -CIOIOR® -NIRURY . -NRMICICIR?. -NIRPWCIOORM,
NRPICIOIMNR™IR™, -NROIS(0O)LRP, -OR® -OCIOR -OS(0OLR™, -8(0)R%

-S(OLNRYIRY, heterocveloalkyl optionally substituted by one or more

substiiuents selected from W°, arvi optionally substituted by one or more

substituents selectad from W®. or heleroaryl optionally substituted bv one or more

subsfituents selected from W

each 7 c:&nende;’aiévr spresents halogen, -GN, -CIORY. -CION(RSHRY.

“CIO1OR" % ANROR, -NRHCIORE, -NRACI0IOR?, -NRHCIONR™IR™,

S(ORLRP, -OR™, -DC(CIRY, -0S(0O1RY, -S(0)R%, -S(OLNRAR

heterocycloalky! optionally substituted by one or more substituents selected from

WY arvl ontionally substituted by one or more substituenis selected from W,

hetaroarvl optionally substituted by one or more substituenis selected from W or
=0

~

aach RHZ. gi?)/ Q RC:"’ Qe}z, RQ, f':i’,h% Qi?.’ ;:zi? de RHZ E:;OZ ?%;q) gg”" F}i wuz

and R” independently represents hydrogen, Cy. alky! optionally substituted by

one or more substituents selected from W*, hetsrocvoloalkyl optionallv substituted

by one or more substituents selected from WP aryl ootionally substituted ov one

r more substituents selected from W°, or heternarvl optionally substituted by one

or more substituents selected from WS or

any two R” and R%, B* and R%, 8™ and R™ and/or RY and R” are linked

fogether to form, along with the nitrogen gtom to which thev are attached, 3 3- 1o

g-membeared monocvchic or bicvelic ring, which ring optionally condains one or two

hetaroatoms and which ring optionallv is substiluted by one or more substituents

selected from W°. C Craalkyl optionally substituied by one or more substifuents

setected from W', and =0

4q
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each R¥ R R™ and R* independently represents C, ., alkyl astionally

substituted by one or more substituents selectad from W?*, heterooveloalkyl

optionally substituted by one or more substituents sslected from W°,_aryl

optionally substituted by one or more substituents selected from W, or hatercaryl

optionally substituted by one or more substituents selected from W*

each W' and W’ independently z"epmseni&: halogen, -CN, -N(R™RS
NEMYCIOWRS, -NEPICIOI0RS, SNEDCIOINIRTIR™ , -N(RCSIOLRP, -ORY,

~OC(OIR® _-OS(OLR>, 30 ,m:«?t“‘, ~S{OLN(RY R heteroovcioalkyl optionally

substituted by one or more substituents selected from G aryl optionally

substituted by one or more substiiuents sslected from G°, hetercarvi optionally

substituted by one or more subsiifuents selected from G°, or =0

each W2, W2 W? and W° independently represents halogen, -R*, -CN, -CIOGIRY,
SCIOWN(RTIR® .CIOI0RS, JNE™IRS NR™ICIOR®, -NIRUC(OORR
-NRPICIOINR™IRY, -NR™ISI0LEP, -OR% -OC(OR®, -OS(0L,R*, -SI0R

-SOLNR™IRY heterocycloalkyl optionally substituted by one or more

substituents selected from G aryl optionally subsiituted by one or more

substituents selactad from G2, hetercary! {optionally substituted by one or more

substituents selected from 67, or =0

sach W, W®, W° W™ and W' independently represents hvdroasn, halogen,
-R™, -CN, -C(ORY, -CION(RIRT, -CIOIORT, -N(R*IR®, -NR™)C(OR®,
NRPICOIORS, -NRHICIONER™IR™, -NR*IS(0,R®, -OR®, .OC(OR®
-OS(ORRY, -S(0)RY, -S(OLNRIR®, heterocycloalkyl optionally substituted by

one or more substituents selectad from G ary! optionally substituted by one or

2

more substituenis selected from G°, or hetsroaryl optionally substituted by one or

mare substituents selected from G-

3 3 X 3 pmel 3 mhd d 3 3 3 e=ul
each ﬁaw‘ ;;:bd RC\%. RGV‘ hiej. g %S :_;%Iﬁ ﬂ‘ r~7| r“% RH a3 ?n ;{o &u ﬁ' ?”;%i ! Rzi

and R independently represents hydrogen or Crp alkyl optionally substituted by

one or more G or

any two R® and R®._RB® and R®, B™ and R™ andlor R™ and R* ars linked

together to form, along with the nitrogen atom o which they are stlached, a2 4~ {0

4r
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6-membered ring, which ring optionally contains one heteroaiom and which ring

ontionally is substituted by one or more G

ch R® R RP R® and R* independently represants Cy.q alkyl optionally

substituted by one or more G*

each G' and G? independently represents halogen, -RY, -CN, -C(OR™,

SCIOWRIRY . CION0R® NIR™MRY NIR™MCIORY SNRMCIOYORY,

QM

NROCIONERMR™, -NR™S(ORR™, -OR™, -OC(OIR”, -OS(OLR™, -S(Q)y,

SSOLNRYMRY or =0

G® represents halogen, -CN, -C(ORY, -CIOINRRY, -C

u(c}?%;{eé iﬁ{g%}quﬁ

NERMCORY, -NRNCOIOR™, -NRICIOINRTIR™, -NR™S(OLR™, -0

ORY

-OCIOIR™, -OS(CLR™, -S(0),RY, -S(OLNRR™, or =0

sach R™ R™

Rcli Rd4 Q@ﬁt RM F{h»’! Rié R;'JZ RM F%md er R04 Rq4 E;:er; RM Qué‘l

and R independently represents hydrogen or C Cre alkyl optionally substituted by

one or more

-F or

any two R and RY 8" and R9* g™

and R™ and/or R™ and R™ are linked

together fo form, along with the nitrogen atom o which thev are atached, 5 3-to

G-membered ring, which ring optionally substituted by one or more -F, -CHs,

"CH?CH‘} "CHF'> ‘"CF'_;., ’-CHL).CFE, OF :'“O

each RY RY RP and R* independently represent C..q alkyl optionally

substituted by one or mors -F;

aach m independently represenis 0, 1or 2:

provided that the compound iz not

W cyclopropyl-6-( 4-mathoxy-2-methvinhenv)-2 4-pyvrimidinediamine.

in another asp

ect. thare I8 provided g pharmaceuiical formulation comprising a

compound as

defined above, or a pharmaceutically accentable salt thereof, in

admbdure w

ith a pharmaceauiically ac

capiable adivuvant, diluant or carvier,

¢
R
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In another aspect there is provided the use of a pharmaceutical formulation as

defined above, in the manufacture of a medicament for ireating cancer,

3

In another aspect, there is provided the use of a2 compound as defined abova, or

a pharmaceutically sccaptable salt thereof in the manufaciure of a medicament

for reating cancer,

in ancther aspect, thers is provided g compound as defined above ora

sharmaceulically accentable salt thaereof for use as 2 pharmaceutical,

in vet ancther aspect, there is provided a combination product comprising:

(A} a cormpound as defined above, or a pharmaceutically acceptable sall thereof;

and

(B one or more other therapautic agsentis) that is/are useful in the reatment of &

wherein each one of components (A) and (B is formulated in admixiure with a

nharmaceuticallv-accentable adivvant, diluent or carrisr,

In ancther aspect, thers is providaed g therapsutically effective amount of &

compound as definad above, or a pharmaceutically scceptable salt thereof, for

yse in therapy.

Brief description of the drawings

Figure 1. Effect on cell survival following MTH1 siRNA depletion in various human

cancer and normal cel lines.

Figure 2. MTH1 inhibitor reduce cell survival in various cancer cell lines, with less
effect on normal immortalised cells (VH10 and BJ hTERT)

Detailed description of the Invention

There is provided a compound of formula |,



r1

S o

NH,
H 2

for use in the treatment of cancer

wherein:
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Claims

1. Use of aA compound of formula |,
R1
RA A
| ] (M
Rs‘u NJ\NHz

or a pharmaceutically acceptable salt thereof, i the manufaciure of &

medicament for use-in-the-freatingment-of cancer,

wherein:

R’ represents heteroaryl connected to the pyrimidine of formula | via a carbon
atom of the heteroaryl ring, which heteroaryl! ring ring is optionally substituted by
one or more substituents selected from Y, -Cysalkyl optionally substituted by one
or more Y? and heterocycloalkyl optionally substituted by one or more Y?; or ary!
represented by

g3

E4 g2
o

E' represents hydrogen, Y'®, -C,.salky! optionally substituted by one or more Y? or

heterocycloalky! optionally substituted by one or more Y?;

E? represents hydrogen, Y™, -C.alkyl optionally substituted by one or more Y? or

heterocycloalky! optionally substituted by one or more Y?;

E® and E* each idependently represents hydrogen, Y', -C, salkyl optionally

substituted by one or more Y or heterocycloalkyl optionally substituted by one or

more Y

R? represents hydrogen, halogen, -CN, -C+.1zalky! optionally substituted by one or
more Z', or heterocycloalkyl optionally substituted by one or more Z%

R® represents -Cy.1alkyl optionally substituted by one or more Z' or
heterocycloalkyl optionally substituted by one or more Z% or

R? and R® are linked together fo form, along with the atoms to which they are

attached, a 5- to 8-membered non-aromatic ring, wherein the link formed by R®

and R is optionally substituted by one or more substituents selected from Z° and
259
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2. A-compaundtorihe use as claimed in Claim 1, wherein:

R? represents hydrogen, halogen, -CN or -C4.,alkyl optionally substituted by one
or more Z'; and

R® represents -C+.q,alkyl optionally substituted by one or more Z' or

heterocycloalkyl optionally substituted by one or more Z2.

3. AcompounddarThe use as claimed in Claim 2, wherein:

R? represents hydrogen, -CN or -C+_;alky! optionally substituted by one or more
-F; and

R® represents -C,galkyl optionally substituted by one or more Z' or

heterocycloalkyl optionally substituted by one or more Z2.

4, A-cempaund-for he use as claimed in Claim 3, wherein:

R? represents hydrogen; and

R® represents a -Csalkyl or a heterocycloalky! selected from cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, cyclobutylmethyl,
cyclopentylmethyl, cyclopropylethyl, cyclobutylethyl, cyclopropylpropyl, oxetanyl,
tetrahydrofuryl, tetrahydropyranyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl
or morpholinyl wherein the Csgalkyl is optionally substituted by one or more Z'

and the heterocycloalky! is optionally substituted by one or more Z?%.

5. A-compoundforThe use as claimed in Claim 2, wherein:
R? represents hydrogen and R® represents
w7 WG
~CH, w?
w11 W‘!U
or heteroaryl (having 1 to 3 nitrogen atoms, one oxygen atom and/or one sulfur

atom and optionally substituted by one or more substituents selected from W?).

6. “Fesompound-fori e use as claimed in any one of Claims 1 to 5 wherein:
Z" represents -F, -CN, -C(O)R?, -C(O)N(R®)R¥, -C(O)OR®, -N(R?)R%,
NR™IC(O)R?, -N(R?)C(O)OR™, -N(RH)IC(OIN(R™)R™, -N(R**)S(0),R™, -OR%,
-S(0)mR?, -S(O)N(R*)R"?, heterocycloalky! selected from dihydropyridinyl,
morpholinyl, piperazinyl, piperidinyl and pyrrolidinyl which heterocycloalkyl is

266
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optionally substituted by one or more substituents selected from W°, aryl
represented by .

wl o ows

=)

wit Wi

heteroaryl selected from benzimidazolyl, benzodioxinyl, benzoxazolyl, furanyl,
imidazolyl, imidazopyridinyl, indolyl, isoquinolinyl, oxadiazolyl, oxazolyl, pyrazinyl,
pyrazolyl, pyridyl, pyrrolopyridinyi, quinolinyl, thiazolyl, thiophenyt and friazoiyi,
which heteroaryl is optionally substituted by one or more substituents selected
from WS,

Z? represents -F, -R% -C(OIN(R®)R%, -N(R?)R%, -N(R"*)C(O)R?, -
N(R*IC(O)OR™, -N(RZ)C(OIN(R™)R™, -N(R*)S(O),R™, -OR%, -S(0)R%,
-S(O)LN(R*)RY, heterocycioalky! optionally substituted by one or more
substituents selected from W°, aryl optionally substituted by one or more
substituents selected from W®, or heteroary! optionally substituted by one or more
substituents selected from W¢;

each W', W' and W'" independently represents hydrogen, halogen, -R* or -CN;
and

one of W® and W® represents hydrogen, halogen, -R*® or -CN and the other
represents halogen, -R*, -CN, -C(O)R”, -C(O)N(R®)R*®, -C(O)OR®, -N(R®)R®®,
-N(R®IC(O)R®, -N(RP)C(O)OR®, -N(R®*)IC(OINR™R™, -N(R*)S(0),R™, -OR®
-OC(O)R®, -08(0),R%, -S(0)R®, -S(0),N(R®*)R*?, heterocycloalky! optionally
substituted by one or more substituents selected from G', aryl optionally
substituted by one or more substituents selected from G2, or heteroary! optionally
substituted by one or more substituents selected from G2

7. Secompound-forThe use as claimed in Claim 2, wherein:
R? represents hydrogen; and
R?® represents -Cyalkyl optionally substituted with one or more -F.

8. Acompeund-forThe use as claimed in Claim 1, wherein:

R? and R® are linked together to form, along with the atoms to which they are

attached, a 5- to 6-membered non-aromatic ring, wherein the link formed by R?

267
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and R is optionally substituted by one or more substituents selected from Z°
and/or -C,ealkyl optionally substituted by one or more Z*.

9. Aesompound-forThe use as claimed in Claim 8, wherein:

Z% is not present or is selected from -F, -R*, -C(OIN(R®)R¥, -N(R%)R%,
-N(R™)C(O)R?, -N(R?)C(O)OR¥, -N(RHC(OIN(R™)R™, -N(R%)S(O),R"?, -OR%¥,
-S(0)mR%, -S{0),N(R*)R"?, heterocycloalkyl optionally substituted by one or more
substituents selected from W°, aryl optionally substituted by one or more
substituents selected from W®, or heteroaryl optionally substituted by one or more
substituents selected from W*; and/or

Z%is not present or is selected from -F, -C(OIN(R®)R%, -N(R?)R%,
N(R™)C(O)R?, -N(RHC(O)OR, -N(RHC(OIN(R™R™, -N(R°)S(0),R?, -OR%,
-S(0)mR?, -S(0),N(R¥)R"?, heterocycloalkyt optionally substituted by one or more
substituents selected from W®, aryl optionally substituted by one or more
substituents selected from W&, or heteroaryl optionally substituted by one or more

substituents selected from W®.

10. A-compoaund-forThe use as claimed in any one of Claims 1 to 9 wherein:
E'is Y™ or -C4alkyl opfionally substituted by one or more Y? and at least one of
E?, E® and E* represents Y'®, -Cysalkyl optionally substituted by one or more Y2,

11. AesempaundforThe use as claimed in any one of Claims 1 to 10 whersin:
Y' independently represents halogen, -CN, -C(O)R?, -C(OWN(R”)R®, -C(O)OR,
N(R®R', -N(REC(O)R", -N(R)C(O)OR, -N(RC(O)N(R)R™, -NO,, -N(R"S(O).R°,
-OC(O)RY, -OS(O),R", -S(O)mR® or -S(O)N(RYRY,

Y@ represents halogen, -CN, -C(O)R?, -C(O)N(R®)R®, -C(O)OR?, -N(R®)R',
-N(R®C(O)R", -N(R)C(OYOR!, -N(R¥)C(OIN(RIR™, -NO,, -N(R")S(0O),R°,
-OC(O)RS, -O8(0)R", -S(O)nR® or -S(O)N(R)R"; and

Y™ represents halogen, -CN, -C(O)R?, -C(OIN(R®)R?, -C(O)OR?, -N(R°)R,
-N(R®C(O)R", -N(RYC(OYOR!, -N(R)C(O)N(RIR™, -NO,, -N(R")S(0),R,
-OC(O)RSY, -OS(0),R", -S(O)nR° or -S(Q),N(RHRY.

12. AcompourdforThe use as claimed in Claim 11 wherein:
E', E® and E* represent hydrogen and
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E' represents -CH,, E® represents -CF; and E* represents -Cl; or
E' represents hydrogen; and
E? and E* represent -CHs and E® represents -OH; or
E® represents hydrogen; and
5 E'and E? represent -Cl and E* represents -CHa.

i 13. LsompoundforThe use as claimed in any one of Claims 1 to 9 wherein:

R’ represents heteroaryl.

10 f 14, AcaompouadforThe use as claimed in Claim 13 whersin:
R represents benzofuranyl, benzothiophenyl, dihydrobenzofuranyl, indolyl,
isoquinolinyl, pyridiny! or quinolinyl.

15. A compound of formula |,

R’i
RZ

ST T D)
R‘N IN/J\NHZ

or a pharmaceutically acceptabie salt thereof, wherein:

R' represents:

indanyl, naphthytl, tetrahydronaphthyl or heteroaryl, the latter connected to the
20 pyrimidine of formula | via a carbon atom of the heteroaryl ring, which indanyl,

naphthyl, tetrahydronaphthyl and heteroaryl rings are optionally substituted by

one or more substituents selected from Y', -Cysalkyl optionally substituted by one

or more Y? and heterocycloalkyl optionally substituted by one or more Y® or

aryl represented by

ES

E4 E:2
25 €

¥

E' E? E® and E* represents hydrogen, Y, -C1salkyl optionally substituted by one
or more Y? or heterocycloalkyl optionally substituted by one or more Y°, but where
at least one of E', E2, E® and E* is other than hydrogen;
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(b)  Z*is not present or is selected from -F, -C(O)N(R%)R¥, -N(R?)R%,
NR"C(OIR?, -N(REC(O)OR¥, -N(R?C(OIN(R™)R™, -N(R°)S(0O),R"2, -OR%,
-S(0)mR?2, -S(0)N(R*)R", heterocycloalkyl optionally substituted by one or more
substituents selected from W°, aryl optionally substituted by one or more substituents
selected from W®, or heteroary! optionally substituted by one or more substituents

selected from W°.
45, A pharmaceutical formulation comprising a compound as claimed in any one of
Claims 15 to 44, or a pharmaceutically acceptable salt thereof, in admixture with a

pharmaceutically acceptable adjuvant, diluent or carrier.

46. Use of A pharmaceutical formulation as claimed in Claim 45, i the

manufaciure of 2 medicament for use-inthe-treatingment-ef cancer.

47. Use of aA compound as claimed in any one of the claims 15 to 44, or a

pharmaceutically acceptable salt thereof, in {he manuiaciure of 3 medicamesnt for uss

in-the-treatingment-ef cancer.

48. Use of Az compound fesuse-as claimed in any one of Claims 1 to 14, or use ¢f
in Claim 47, wherein the disease is seiected from Soft Tissue Cancers: sarcoma
(angiosarcoma, fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma,
rhabdomyoma, fibroma, lipoma and teratoma; Lung cancers/diseases: bronchogenic
carcinoma (squamous cell, undifferentiated small cell, undifferentiated large cell,
adenocarcinoma), alveolar (bronchiolar) carcinoma, bronchial adenoma, sarcoma,
lymphoma, chondromatous hamartoma, mesothelioma; Gastrointestinal
cancers/diseases: esophagus (squamous cell carcinoma, adenocarcinoma,
leiomyosarcoma, lymphoma), stomach (carcinoma, lymphoma, leiomyosarcoma),
pancreas (ductal adenocarcinoma, insulinoma, glucagonoma, gastrinoma, carcinoid
tumors, vipoma), small bowel (adenocarcinoma, lymphoma, carcinoid tumors, Kaposi's
sarcoma, leiomyoma, hemangioma, lipoma, neurofibroma, fibroma), large bowel
(adenocarcinoma, tubular adenoma, villous adenoma, hamartoma, leiomyomay;
Genitourinary tract cancers/diseases: kidney (adenocarcinoma, Wilm's tumor
[nephroblastomal, lymphoma, leukemia), bladder and urethra (squamous cell
carcinoma, transitional cell carcinoma, adenocarcinoma), prostate (adenocarcinoma,

sarcoma), testis
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(seminoma, teratoma, embryonal carcinoma, teratocarcinoma, choriocarcinoma,
sarcoma, interstitial cell carcinoma, fibroma, fibroadenoma, adenomatoid tumors,
lipoma); Liver cancers/diseases: hepatoma (hepatocellular carcinoma),
cholangiocarcinoma, hepatoblastoma, angiosarcoma, hepatocellular adenoma,
hemangioma; Bone cancers/diseases: osteogenic sarcoma (osteosarcoma),
fibrosarcoma, malignant fibrous histiocytoma, chondrosarcoma, Ewing's sarcoma,
malignant lymphoma (retficulum cell sarcoma), multiple myeloma, malignant giant
cell tumor chordoma, osteochronfroma (osteocartilaginous exostoses), benign
chondroma, chondroblastoma, chondromyxofibroma, osteoid osteoma and giant
cell tumors; Nervous system cancers/diseases: skull {(osteoma, hemangioma,
granuloma, xanthoma, osteitis deformans), meninges (meningioma,
meningiosarcoma, gliomatosis), brain (astrocytoma, medulloblastoma, glioma,
ependymoma, germinoma [pinealoma], giioblastoma multiform,
oligodendroglioma, schwannoma, retinoblasioma, congenital tumors), spinal cord
neurofibroma, meningioma, glioma, sarcoma); Gynecological cancers/diseases:
uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cervical
dysplasia), ovaries (ovarian carcinoma [serous cystadenocarcinoma, mucinous
cystédenocarcénoma, unclassified carcinomal, granulosa-thecal cell tumors,
Sertoli- Leydig cell tumors, dysgerminoma, malignant teratoma), vulva (squamous
cell carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosarcoma,
melanoma), vagina (clear cell carcinoma, squamous cell carcinoma, botryoid
sarcoma (embryonal rhabdomyosarcomal, fallopian tubes (carcinoma);
Hematologic cancers/diseases: blood and bone marrow (myeloid leukemia [acute
and chronic], acute lymphoblastic leukemia, chronic lymphocytic leukemia,
myeloproliferative diseases, multiple myeloma, myelodysplastic syndrome),
Hodgkin's disease, non-Hodgkin's lymphoma [malignant lymphoma}; Skin
cancers/diseases: malignant melanoma, basal cell carcinoma, squamous cell
carcinoma, Kaposi's sarcoma, moles dysplastic nevi, lipoma, angioma,
dermatofibroma, keioids; Adrenal glands cancers/diseases, neuroblastoma,

neurofibromatosis and head and neck cancers.

49. Use of aA compound or formulation feruse-as claimed in Claim 48,
wherein the cancer is selected from the group consisting of breast cancers,
prostate cancers, lung cancers, oesophageal cancers, colon cancers, brain
cancers, skin cancers, ovarian cancers, testicular cancers, neurofibromatosis and
leukemias.
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50. A compound as claimed in any one of the Claims 15to 44, or a

pharmaceutically accepiable salt thereof, for use as a pharmaceutical.

51. A combination product comprising:

(A) a compound as claimed in any one of Claims 15 to 44, or a pharmaceutically
acceptable salt thereof; and

(B) one or more other therapeutic agent(s) that is/are useful in the treatment of a
disease as defined in Claim 48 or 49,

wherein each one of components (A) and (B) is formulated in admixture with a

pharmaceutically-acceptable adjuvant, diluent or carrier,

52. A combination product as claimed in Claim 51, wherein component (B)is
selected from the group consisting of anti-microtubule agents, platinum
coordination complexes, alkylating agents, antibiotic agents, fopoisomerase i
inhibitors, antimetabolites, topoisomerase ! inhibitors, hormones and hormonal
analogues, signal transduction pathway inhibitors; kinase inhibitors; angiogenesis
inhibitors; immunotherapeutic agents; pro-apoptotic agents; and cell cycle
signaling inhibitors.

53 A rpsentinenel ooF e osbussyind o E e odi
- VY AT B TR el R NE F f e b

crgmomgn ey ones e Eiem e od G Eesbeos AG eae ATS sarbeio
L° v st iw sl v S g AL R Y o SN e i ey S 3 IRV ra A (1)

methad-somprsec-adminisiration-efa-therapeutically effective amount of &
compound foruse-as-claimedin-any-onsoithe-Claims-14o-44-er-a compound as
claimed in any one of Claims 15 to 44, or a pharmaceutically acceptable salt
thereof, for use in therapyic-a-patientinnecd-of such-treatment.

54, Use of a4 compound feruse-as claimed in any one of Claims 1 to 14 or

Claim 47, wherein the treatment further comprises radiation therapy.
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