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Int,. Ed. (2013), Vol. 52. The compounds are organometaliic and are not 2-amino-
4-(A/-aikylamino)-6-arylpyrimidines. 

Although the finding of oncogenes and development of new anticancer 
treatments and diagnosis have improved the iife 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 disclosureifwemiQP-aims at providing new treatments for cancer that 
can be achieved by inhibition of MTH1 

In an aspect, there Is provided the use of a compound of formula i. 

or a pharmaceutical acceptable salt thereof, in the manufacture of a 

medicament for treating cancer. 

wherein: 

R1 represents heteroaryi connected to the pvrimidine of formula i via a carbon 

atom of the heteroaryi ring, which heteroaryi ring ring is optionally substituted by 

one or more substituents selected from Y1. -Ci.p.alkyt optionally substituted by one 

or more Y~: and heterocvcioatkyl optionally substituted by one or more Y3; or aryi 

represented by 
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£1 represents hydrogen. Y'a. -Ci^alkyi optionally substituted by one or more Y2 or 

heterocvcloslkyi optionaily substituted by one or more Y3; 

E^ represents hydrogen, Y!b. -Chalky! optionally substituted by one or more Y2 or 

heterocycioalkyl optionally substituted by one or more Y3; 

E3 and E4 each idependently represents hydrogen, Y'. -Chalky! optionally 

substituted by one or mors Y2 or heterocycioalkyl optionally substituted by one or 

more Y3: 

R2 represents hydrogen, halogen, -CN. -Chalky! optionaily substituted by one or 

more Z1, or heterocycioalkyl optionally substituted by one or more Z2; 

R3 represents •-C1-i?alk.yl optionally substituted by one or more Z1 or 

heterocycioalkyl optionally substituted by one or more Z2: or 

15 R2 and are linked together to form, along with the atoms to which they are 

attached, a 5- to 8-membered non-aromatic ring, wherein the link formed by R2 

and R3 is optionally substituted by one or more substituents selected from Z3 and 

-Cugaikyl optionally substituted by one or more zi 

20 each Y1 independently represents halogen. ~CN. ~C(Q;R3, -C(Q)N(RbiRc, 

heterocycioalky! optionally substituted by one- or more substituents selected from 

W'~, aryi optionally substituted by one or more substituents selected from Ws or 

25 heteroaryi optionally substituted by one or more substituents selected from W3: 

30 

35 

Y'3 represent .s halogen. -CN. -C(0)Ra, "CfO}N(Rb)R\ -C{0)0Rd, -NCRe)Rf, 

-NfR^aCOR* \ -N{RtoO)GRJ. -N(Rk)C{ OMR!)Rm -NO?, -NiRn)SfO'v>R°. 

-ORpx. -OCiC m*. -OS(OV?Rr. -SfO)mR5. ~SfO)?NCRl)Ru, heterocycioalkyl optionally 

substituted b / one or more substituents > selected from W25 aryi optionally 

substituted by one or more- substituents selected from W3 or heteroaryi optionally 

substituted by one or more substituents selected from W3; 

** rw .n/n\o» n/QAN/Rb)RC, -C(Q)ORd, -H(Re)&!. 
mn/r\\r?h ..M/D'nnTOi MO M''orhS''OWR° 

4a 



-0Rpy. -OC(Q)Rq. -OS(OI >Ur~>U 

substituted by one or more substituents selected from Wz, aryi optionally 

substituted by one or more substituents selected from W3 or heteroaryi optionally 

substituted by one or more substituents selected from W"; 

each Ra. Rb. Rc. Rd. Re. R6. Rh. R\ Rr\ R', Rm. Rn. Rp. Rq. Rs. R1 and Ru 

more substituents selected from W1, heterocvcloaikyi optionally substituted by 

one or more substituents selected from W2, an /f optionally substituted by one or 

more substituents selected from W3, or heteros aryi optionaily substituted by one or 

more substituents selected from WJ; or 

any two Rb and Rc, Re and RT, R1 and Rm and/or Rl and Ru are linked toaether to 

form, along with the nitrogen atom to which the ̂ y are attached, a 3- to 8-

membered monocyclic or bicycltc ring, which ri nq optionally contains one or two 

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

substituents selected from W2. Chalky! optionally substituted by one or more 

substituents selected from W\ and =0; 

11 -6. each R\ R\ R°, R' and RpK independently represents __ 

substituted by one or more substituents selected from W\ heterocycioalkyl 

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

optionaily substituted by one or more substituents selected from W3 or heteroaryi 

optionally substituted by one or more substituents selected from W3; 

:2-6. •, alkyl optionally substituted by one 

substituents selected from W1, heterocycioalkyl optionally substituted by one or 

more substituents selected from W2. aryi optionally substituted by one or more 

substituents selected from W3. or heteroaryi optionally substituted by one or more 

substituents selected from W"J; 

each Y2 independently represents halogen, -CN„ ~C(€3)RD|, -CfG)N(Rc1)RQl, 

-N(R0l)S(O')?Rp1, >0Rq1, ~0C(0)Rr1, ~OS(Q)?Rs1- -5(0)mRt1. -S(ObN(Ru1)Rv1. 

heterocycioalkyl optionally substituted by one or more substituents selected from 
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¥V1, aryi optionally substituted by one or more substituents selected from W2, 

heteroaryi optionally substituted by one or more substituents selected from W2. or 
=Q; 

each Y3 independently represents halogen, -Ra\ ~CN. --C(Q)Rb\ -~C(OMRc1)Rd1. 
_f\]^hiNrvn\p'i \n/r\\noiA ^.M/Dl1\r/nmi/om1\pn1 

,Rs1. -SCGLR11. ^S(p)2N{Rl,1)Rv! 

heterocvcloaikyl optionally substituted by one or more substituents selected from 

W1, arvl optionally substituted by one or more substituents selected from W2 

heteroaryi optionally substituted by one or more substituents selected from W2 or 
=0: 

each Ra1, Rb1, Rc1, Rd1, Re1, Rf1, Rh1. Ri1, R'1. R11. Rm1. Rn1„ R°\ Rq1, Rr1. Ru, Ru1 

and Rv1 independently represents hydrogen, C,* alkyl optiona lly substituted bv 

one or more substituents selected from W\ heterocvcloaikv! o ptionally substituted 

by one or more substituents selected from W2. arvl optionally substituted bv one 

or more substituents selected from W3, or heteroaryi optionalh / substituted by one 

or more substituents selected from VV3; or 

any two Rc1 and Rd1, R?1 and Rg1 , Rm! and Rn1 and/or Ru1 and Rv1 are jinked 

together to form, along with the nitrogen atom to which they are attached, a 3- to 

8-membsred monocyclic or btcvciic ring,, which rinq optionally contains one or two 

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

selected from W2, Chalky! optionally substituted by one or more substituents 

selected from VM\ and =0; 

each Rg1, Rk1, Rp1 and Rs1 independently represents -C^ aikvl optionally 

substituted by one or more substituents selected from W1, heterocycioalkyl 

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

optionally substituted by one or more substituents selected from VV3. or neteroaryl 

optionally substituted by one or more substituents selected from VV3: 

each Z1 independently represents halogen. -CN. -C('Q)Rb2. -CfO)N(Rc2)Rd2, 

•NfRf2)Rg2. -NCRh2)C(G)R'2. -NIR^CCOOR142, -N(Ri2)CfO)NfRm2>Rn2 

-N(Ro2)S('OV?Rp1'. -OR02. -0C(0)Rr2! -OS/OkR^ -SfOl iv2 
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heterocyctoalkvt optionally substituted bv one or more substituents selected from 

W'-', arvl represented by 
w7 w8 

M w11 w10 

heteroaryi having 1 to 3 nitrogen atoms, one oxygen atom and/or one sulfur atom 

and optionally substituted bv one or more substituents seiected from W\ or =0; 

each and ZJ independently represents halogen. -Rs2, -CM, ~C(Q)Rb,:. 
rvrN\M/oc?^D';:' rvr\\r>De'- kt^D^rvfMD'2 ..M(pi-\Cr\\Pi P11 ~ 

)Rs2 

10 -S(0)?N(Ru~)Rv2. heterocycioalkyl optionally substituted by one or more 

substftuents seiected from W5, an/1 optionaily substituted by one or mora 

substituents seiected from VVD, or heteroaryi optionally substituted by one or more 

substituents selected from W6: 

15 each Z4 independently represents halogen. ~CN. -C(0)Rb2, -C(0)N(R.c~)R d2 

P)C(OfRi2. -N(Rj2iC(rAnpk2 

heterocyctoaikvi optionally substituted by one or more substituents seiected from 

W5, arvl optionally substituted by one or more substituents selected from W6, 

heteroaryi optionally substituted by one or more substituents selected from Wb. or 

-0: 

each Ra2, Rbl Bc2. Rd2. Re2. Rf2. Rh2. Ri2. R1'2. R12, Rm2. Rn2, R°2. Rr2 Ri2. R1'2 and 

Rv2 independently represents hydrogen. CL.s alkyl optionally substituted by one or 

25 more substituents selected from ¥V4, heterocycioalkyl optionaily substituted by 

one or more substituents seiected from W5. aryi optionally substituted by one or 

more substituents selected from W6, or heteroaryi optionally substituted by one or 

more substituents selected from W6: or 

30 any two and Rd2, R;2 and Rg2, Rm2 and Rn2 and/or R"^ arid Rv2 are linked 

together to form, along with the nitrogen atom to which they are attached, a 3- to 

6-rnembered monocyclic or bicyclic ring, which ring optionally contains one or two 

heteroatoms and which rinq optionaliy is substituted by one or more substituents 
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seiected from VV"5, Chalky! optionally substituted by one or more substituents 

selected from W4}, and =0: 

each R92, Rk2. Rp2 Rq2 and Rs2 indeoenc lentiv represents Ci.fi aikyl optionaily 

substituted by ' one or more substituents • selected from W\ heterocycioalkyl 

optionaily substituted by one or more substituents selected from Wp. aryi 

optionaiiy substituted by one or more substituents seiected from W6. or heteroaryi 

optionally substituted by one or more substituents selected from W6; 

each W1 and W4 independently represents halogen, -CN. -NiRf3)R93, 

/o\w/?r 

substituted by one or more substituents selected from G1. aryi optionally 

substituted by one or more substituents selected from GJ. heteroaryi optionaiiy 

substituted bv one or more substituents selected from Gz, or =0: 

each W2, W3 W5 and WD independently represents halogen, -Ra°. -CM, -C(0)RD'\ 

i\w/Pc3wd3 .r/n\nce3 -N(Rf3)Rs3 -HiRh3)C(0)R'3. -N(Rj3)C(0)0Rk3 

-N('R;3)C(0)N(R'"n3)Rn3, -N{Ro3)S(0)?Rp3. -0Rq3, -OC(Q)Rr3. -OSfOVgR83. -SfQkR13. 

'RU3)RV3, heterocycloalkyfoptionajly substituted by one or more C/pA f- i/r>u3\r~>v3 i _ 2oLyi2i 

substituents selected from G', aryi optionally substituted by one or more 

substituents seiected from G2. heteroaryi {optionally substituted by one or more 

substituents selected from G2 or =0; 

sach W, Wb. W'° and W independently represents hydrogen, halogen, -Raj. 

-CN, -C(Q)Rb3. -C(Q)N(Rc3)Rd3, -C(Q)QRe3, -N(Rf3)R9S, -N(Rh3)Cf 
ifa-ti\r-/r\\riok3 K \/ \-^tr>\huM/DC3\C/r\\ q>c3 _Qp^3 -00(0' \ f\ Mlv < )'\s\ 

-QS(Oj--.R';:'., -3(OLRs3, -SCOjoNfR^tR", heterocycioalkyl optionaily substituted by 

one or more substituents selected from G', aryi optionally substituted by one or 

more substituents selected from G2, or heteroaryi optionaiiy substituted bv one or 

more substituents seiected from G2: 

O-; ,k}/Df3SDS3 Kl/Di^\rvrv,c>!3 -A!) Di^rvr^riP^ )C(0)R" -N(Rp)C{0)0R^. -NfR'lClOMR^R"-5. 
%a3x 
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heterocycioalkyl optionally substituted bv one or more substituents selected from 

G1, aryi optionally substituted bv one or more substituents seiected from or 

heteroaryi optionally substituted bv one or more substituents seiected from G2; 

each R33. Rb3. Rc3. Rd3, Re3. Rf3. Rh3, Ri3, Rj3. R13, Rm3. Rn3, R°3, Rq3, R;3. Rt3. Ru3 

and Rv"'' independently represents hydrogen or Ci.P alky! optionally substituted by 

or more G3; or 

anv two Rc3 and Rd3. Rf3 and Rg3, Rm3 and RF'3 and/or Ru3 and Rvi are linked 

10 together to form, along with the nitrogen atom to which they are attached., a 4- to 

6-membered ring, which ring optionally contains one heteroatom and which ring 

optionaiiy is substituted by one or more G"; 

each R9'"', RK3, Rp3, Rq3 and Rs3 independently represents r 

15 substituted bv one or more G3; 

Rq3x represents C?^ aikyl optionally substituted by one or more G3; 

each G1 and G" independently represents halogen. -Ra";. -CN. ~C(Q)R 
/> / /~v •> M / % r-,d4 r-/rv>r\oeJ o.t/nh-'hi 

>m4\Dni ~ORq4. -OGfO)Rr4, ~QS(0),R54, -JWm. 

'Q),N(R"4)R"1. or =Q: 

i3 represents halogen. -CN. -CtCHR". -C{OMRc/nRd4. -C(Q)ORe4. -N(Rw)Rg4. 
v!/Dh4\rv.o\Di':1 M/Di4\r'/rv\r\Di-4 M D 1 •* \ rv rN \ M / D n'! 4 \ D ri 4 AI/D°4 

-S(0)2NfRu4)Rv4, ( or 

each Ra4, Rbd. Rc4. Rd4. Re4, Rr4 Rh4. RM, RJ4, R14. Rm4 Rn4, R°4, Rq4. R"'. R?4, Rui 

and Rv4 independently represents hydrogen or Ck,- aikyl optionally substituted bv 

30 one or more -F; or 

any two Rc': and Rd4„ Rf4 and Rg4. Rm4 and Rn4 and/or Ru<1 and Rva are linked 

together to form, along with the nitrogen atom to which they are attached, a 3- to 

6-membered ring, which ring optionally substituted by one or more -F. -Chk 

35 -CRoChk -CHP-;. ~CR -CH2CR. or =Q; 
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each Rg4 RM. Rp4 and R34 independently represent •i -6 

substituted bv one or more -F; 

each m independently represents 0, 1 or 2; 

provided that the compound is not 

l)-/\MT445~(trifiuorometf"n 'flm* 
pyrimidinediamine, 

6-(3-pyhdinvh-/V4-fir5-f5-(tnfiuoromethyf)-1,2.4~oxadi 

10 >rirnidinediamine, 

-(3-

methyl!-2.4-pynmidlnediamlne or 

15 In another aspect, there is provided a com formula 

R 

N N NH, 
H • 

20 

25 

or a pharmaceuticaily acceptable sait thereof, wherein: 

R n 

indanvS. naphthvi, tetrahydronaphthvi or heteroaryi, the latter connected to the 

pyrlmidine of formula I via a carbon atom of the heteroaryi rinq. which indanyl, 

one or more substituents seiected from Y1, -Chalky! optionally substituted by one 

s Y2 and heterocycloaikyl optionally substituted by one or more Y"; or 

E3 

E' E2 

30 

E1. E2. E3 and E"' represents \^i ( -Chalky! opts jubstituted by one 
or more Y or heterocycioalkyl optionaiiy substituted by one or more Y°, but where 

at least one of E1. E2, E3 and E4 is other than 
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R2 represents hydrogen, halogen or -Ci.i?alkyl optionally substituted by one or 

more Z1: 

R3 represents -CM?aikyl substituted by one or more Z1 or heterocycioalkyl 

optionally substituted by one or more Zz; or 

R2 and R3 are linked together to form, aiona with the atoms to which they are 

attached, a 5- to 8-membered non-aromatic rinq, wherein the jink formed by R2 

and R3 is optionaily substituted by one or more substituents seiected from Z3 or 

-Ci.aalkyl optionally substituted by one or more Z4: 

each V1 independently represents halogen, -CN. -C(Q)R3. ~C(Q)NiRb)R°, 
3 uAir-%a\r^/P.I/DK/ 

15 ORp, ~OCfQ)Rq. -OS(OWRr. -SfQLR15. -SfO)9N(Rt)Ru, heterocycioalkyl optionaiiy 

substituted by one or more substituents selected from arvl optionally 

substituted by one or more substituents selected from W3, or heteroaryi optionally 

substituted by one or more substituents selected from W3: 

20 each Ra. Rb. Rc. Rd. Re. R9. Rh. R', R\ R\ Rm. Rn, Rp, Rq. Rs. Rr and Ru 

independently represents hydrogen, -C-,-K aikyl optionally substituted by one or 

more substituents selected from W1. heterocycloaikyl optionaily substituted by 

one or more substituents seiected from W2. aryi optionally substituted by one or 

more substituents selected from W3. or heteroaryi optionaily substituted by one or 

25 more substituents selected from W3; or 

any two Rb and Rc. Re and R1, R1 and Rm and/or R1 and Ru are linked together to 

form, along with the nitrogen atom to which they are attached, a 3- to 8-

membered monocyclic or bicvoiic rinq, which ring optionaiiy contains one or two 

30 heteroatoms and which rinq optionaiiy is substituted by one or more substituents 

seiected from W2. C-<^alkyi optionally substituted by one or more substituents 

selected from W\ and =0; 

each R'. Rj. RD and Rr independently represent -Ci..P aikyl opti 

35 one or more substituents selected from VV1, heterocycioalkyl optionaily substituted 
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by one or more substituents selected from W', arvl optionally substituted bv one 

or more substituents selected from W3 or heteroaryi optionaiiy substituted by one 

or more substituents selected from W3; 

each Y2 independently represents halogen, -CM ~C(Q)Rb1, -C(Q)N(R C1 \ncl1 

'f1)R8\ -N(Rh1)C(0)Ri1, -N(Ri1'iC(0)0Rk1. 

-ORq1, -0C{0)Rr1. -OS/Ol?Rs1, 

heterocycloaikyj optionally substituted by one or more substituents selected from 

W1, arvl optionaiiy substituted by one or more substituents selected from W2. 

heteroaryi optionaily substituted by one or more substituents seiected from W2-

each Y3 indeoendently represents halogen. • -Ra1. -CN, -C(0)Rb1. -CfO)N(R01)Rd1. 

-CfOIOR61, -N(Rf1>Rs1. -NfRh1)C(0)Rn. -NfR nK:fOK)Rk1. -N(Rl1)CfOMRm1)Rn\ 

-NfR01)S(0)-?Rp1. -ORq1. -0C(0>Rr1. -OSfOW RS1 g^Qj j^tl mQ) N(RU''lRv1 

heterocvcloalkyf optionally substituted bv on e or more substituents selected from 

W1, arvl ootionaiiy substituted bv one or more substituents selected from W2 

heteroaryi ootionaiiy substituted bv one or more substituents seiected from W2, or 

-0; 

each Ra1, Rb1. Rc1. Rd1. Re1. Rf1. Rh1. Ri1. Rj1. R11. Rm1. Rn1, R01. Rq1, Rr1„ Rt1. Ru1 

and Rv1 independently represents hydrogen , Ci-R afkvl optionaliv substituted by 

one or more substituents seiected from W1. heterocycioalkyl optionally substituted 

by one or more substituents seiected from V \/2. an/I optionaliv substituted by one 

or more substituents selected from W3. or h« steroarys optionally substituted bv one 

or more substituents selected from VV3: or 

any two RC] and Rr1 and Rg1 , Rrnj and Rn1 and/or Ru1 and Rv1 are linked 

together to form, along with the nitrogen atom to which thev are attached, a 3- to 

6-membered monocyclic or blcyclic rinq. which ring optionally contains one or two 

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

substituents selected from W2, Ci^aikyi optionally substituted bv one or more 

substituents selected from VV1. and =Q; 

each Rs"'. Rk1, Rp1 and Rs1 independently represent -Ci* aikyl optionally 

substituted by one or more substituents selected from VV1, heterocvcloalkyf 

4i 
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optionaliv substituted bv one or more substituents seiected from W' 

optionaily substituted bv one or more substituents selected from Wor heteroaryi 

optionaiiy substituted by one or more substituents selected from W3; 

each Z' independently represents halogen, -CN. -C(Q)Rb2, -C(G)N(Rc2)Rd2 

h2)C(0)R'2, -N(RJ'2)CfO}ORk2 -r"i2vrv 

l(Ro2)S(Q)?Rp2 -QRq2, -OC(Q)Rr2. -OS(Q)?Rs2, ~S(OLRt2. ~SfObN(Ru2)R.v2, 

heterocycioaikvi optionaiiy substituted bv one or more substituents seiected from 

W5. aryi represented by 
w* w8 

w9 

10 w11 w1( 

heteroaryi having 1 to 3 nitrogen atoms, one oxygen atom and/or one sulfur atom 

and optionaily substituted by one or more substituents selected from W°; 

each Z2 and Z3 independently represents halogen. ~Ra2. -CN, -C(Q)Rb2, 
r-/r^M\i/Dc2\od2 n/r%\r%n>^ K I / r> i~ \ r-; r\ \ o * 2 

Jo2)S(0)2Rp2 -QRQ2. -ocrop/2, -0S(0)2R52. -S(0)mRl 

-S(Q)?N(RU2)RVZ) heterocycioaikvi optionaiiy substituted by one or more 

substituents selected from W°. aryi optionaiiy substituted by one or more 

substituents selected from W6, or heteroaryi optionaiiy substituted by one or more 

20 substituents selected from VV6: 

each Z4 independently represents halogen, -CN, -C{QiRb2, -C(Q)N(Rc2)Rd2. 

-C(Q)QRe2, -N(R?2)Rg2, -N(Rh2)C(Q)Ri2. -N(Rj2)C(QjORk2. -N(Rl2lCfO)NsRpl2} 
o2)SfO)2Rp2, ~ORq2 -OC(Q)Rf2, -OStOhR52* -SfOLR12, -SfO)?N(Ru2)Rv2 

25 heterocycioaikvi optionaiiy substituted by one or more substituents selected from 

W::, aryi optionaily substituted by one or more substituents selected from W6. 

heteroaryi optionally substituted bv one or more substituents selected from W6. or 

50: 

30 each Ra2. Rb2. Rc2. Rcj2. Re2. R12. Rh2, Ri2, Bj2. Ri2. Rrn2, Rn2. R°2, Rr2. R12,. Ru2 and 

Rv2 independently represents hydrogen or C;l^ aikyl optionally substituted by one 

or more substituents seiected from Wl heterocycloaikyl optionaiiy substituted by-

one or more substituents selected from W5, aryi optionaiiy substituted by one or 

4j 
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more substituents selected from W6, or heteroaryi optionally substituted by one or 

more substituents selected from W6; or 

any two Rc2 and Rd2, Rf2 and Rg2. Rm2 and Rn2 and/or Ru2 arid Rv2 are linked 

together to form, along with the nitrogen atom to which they are attached, a 3- to 

6-membered monocyclic or bicyclic ring, which ring optionally contains one or two 

heteroatoms and which rinq optionaily is substituted by one or more substituents 

seiected from \A/:V Chalky! optionaiiy substituted by one or more substituents 

seiected from \N4, and =0: 

each R92. Rk2. Rp2 Rq2 and Rs2 independently represent -Ct.fi aib 

substituted by one or more substituents selected from W4. heterocvcloaiky! 

optionally substituted by one or more substituents selected from VV5, aryi 

optionally substituted by one or more substituents selected from W6, or heteroaryi 

15 optionaily substituted by one or more substituents selected from W6; 

each W1 and W4 independently represents halogen, -CN. -MRf3)Rg3, 
M/nh3\rvr\\r>i3 \ p \ r V r\\rs o>•'3 M / n ̂ \ rv r\ \M / Dm3 \ r-> niu/no3\o/r-*\ r>c3 r\nc3 

"OC(OjRr3, -C :ycloalkyi optionaiiy 

substituted by • one or more substituents selected from G\ a ryl optionally 

substituted by • one or more substituents selected from G2, h eteroaryl optionally 

substituted bv • one or more substituents selected from G2. o r =0; 

each W2, W3, W5 and W6 independently represents halooei x -Ra3, -CN. -CfO)Rb: 

-CfO)N(Rc3)R' :j3„ ~C(0)0Re3. -N(RfS>R93. -N(Rh3)C(0)Ri3, -Nff 

-N(R,3)C(0)N( Rm3)Rn:\ -N(Ro3)SfO),Rp3. -ORq3, -OCfO)Rr3. -OS(0)oRsZ -S(Ox Rt: 

-S(0)?N(R!J3}F f3, heterocycioalkyl optionaliv substituted by one or more 

substituents s elected from G1, aryi optionaliv substituted by one or more 

substituents seiected from G2. heteroaryi (optionally substituted by one or more 

20 
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30 substituents selected from GJ, or -O; 

VV7 and W!1 represents hydrogen; 

each W8 and W'|Q independently represents hydrogen, halogen. ~Ra3, -CN, 
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f\y~s.pe3 __M/[ 

lm3\Rn3. -N(Ro3)SfO),Rp3. -QRq3, -QCf'Q)Rr3. -QS(OV>Rs5. -S(OkR 

'RU3)RV3, heterocycioaikvi optionally substituted by one or more 

substituents selected from G*. arvl optionaliv substituted by one or more 

substituents selected from Gz, or heteroaryi optionally substituted by one or more 

substituents selected from G2; 

represents halogen. -FT- -CN. -CfO'iR01, -C(OMRc3)R0J. -C(0)0R 
f3\p>g3 

l3)C(Q)Ri3. ~N(R3')C(OK)Rk3t ~N(Rl3)C(OMRni3)Rn3. -N(Ro3)S(Q)?Rp3. -ORq3x 

nu3\Dv3 

substituted by one or more substituents selected from G1. aryi optionaliv 

substituted by one or more substituents seiected from G2. or heteroaryi optionaiiy 

substituted bv one or more substituents selected from G~: 

each Ra3, Rb;j, Rc3. Rd3, Re3. Rf3, Rh3, Ri3, Rj3. R13. Rm3. R"3. R°3. Rq3. Rf3. R13. Ru3 

and Rv3 independently represents hydrogen or -C^ aikyl optionaiiy substituted by 

one or more GJ: or 

any two Rc5 and Rd3. Rfo and R9'\ Rm3 and Rn3 and/or Ruo and Rv" are linked 

together to form, along with the nitrogen atom to which thev are attached, a 4- to 

6-membered rinq, which ring optionaliv contains one heteroatom and which rir 

optionaiiy is substituted by one or more G2; 

each Rs3„ RKi\ Rp'\ RqJ and Rs,? independently represent Ci-fi aikyl optional!' 

substituted bv one or more G3; 

Rq3x represents aikyl optionaliv substituted by one or more G3: 

each G1 and G' independently represents haiooen. -Ra". -CN, -C(Q)R 
-C/0)N''RC")Rd4 ~C(^xrxryeA kf/oi-^rvr\\.r\r3k4 

/?K . -b('xj'),n 
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r'1 ,nc/n\..c^ 

each Ra4. Rb4, Ff4, Rd4, Re4, Rf4. Rh4. R'\ R'4. R14. Rm4, Rn\ R°4, Rq4, Rr4„ Rt4, R.u4 

-s DV4 i^H»r>^nri«ntfw mnrwsents hvdroaen or —C-un aikyl optionally substituted 

one or more -F; or 

any two Rc4 arid Rd/4. Rf4 and Rg'\ Rrr'4 and Rn4 and/or R"4 and Rv" are finked 

10 together to form, along with the nitrogen atom to which they are attached, a 3- to 

6-membered ring, which ring optionally substituted by one or more -F, -Chk 

-CHoCH-.u -CHFg, -CFj, -CH?CF3. or =Q: 

each, R94. Rk4, Rpi| and Rs4 independently represent 

15 substituted by one or more -F; 

each rn independently represents 0, 1 or 2; 

provided that the compound is not 

20 6-(3-pvridinyr)-Af-Fr4-r5-(trifSuoro!Tsethyr)-1,2,4-oxadiazol-3-yi]phenvi1met 

pyrimidinediamine. 

6-(3-pyridinYiH/i5-|'54i 

2.4-pyrirnidinediamine, 

-o-yn-z-pynmi 

25 methyi1-2,4-pynmidinediamine. 

Ar'-rS-fA-morDhoiinvllDropylVG-CS^^-trimethoxyphenytV 1 

30 In yet another aspect, there is provided a compound of formula 
R1 

ill — N N NH2 
H 

or a pharmaceutical acceptable salt thereof. 

wherein: 
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R1 represents heteroaryi connected to the pyrimidlne of formuia \ via a carbon 

atom of the heteroaryi ring, which heteroarvf rinq is substituted by one or more 

substituents seiected from Y1, -Chalky! optic anally substituted bv one or more Y2 

and heterocvcloalkyf optionally substituted b v one or more Y3: or arvl represented 

by 
E3 

E1 represents Y1a or -Chalky! optionaily substituted bv one or more ¥2; and 

at [east one of E2. E3 and E4 represents Y1b or -C1:Ralkv! optionaiiy substituted bv 

one or more Y2: 

represents hydrogen, halogen, -CN, -Ci.i?aikyl optionaliv substituted bv one or 

more Z\ or heterocycioaikvi optionally substituted by one or more Z2; 

R'J' represents -Cypalkyi optionally substituted by one or more Z' or 

heterocycioaikvi ootionaiiy substituted by one or more Z2; or 

R2 and R° are jinked together to form, along with the atoms to which they are 

attached, a 5- to 8-membered non-aromatic ring, wherein the Sink formed bv R2 

and R3 is optionally substituted by one or more substituents selected from X6 and 

-Chalky! optionaliv substituted by one or more Z4: 

heterocycioaikvi optionaily substituted by one or more substituents selected from 

W2, aryi optionally substituted by one or more substituents selected from W3 or 

heteroaryi optionally substituted by one or more substituents seiected from W3; 

Y1a represents halogen. -CN, -GfO)Rs, -C(OMRb)Rc, -CiOOR'1. -N(RfesRf, 

-N(RnC(Q>Rh. -NfR')C(Q)ORl -N(Rk)C(Q)N(R')Rm, -NO?. -N(R")SfO)7R°. 

"ORpx, -OCfOiRq. -QSfO'bR8, -SfOLRy -SCObNCR^R", heterooycloalkyi optionaiiy 

substituted bv one or more substituents selected from W~. arvl optionaiiy 

substituted bv one or more substituents selected from or heteroaryi optionaliv 

4n 



substituted bv one or more substituents seiected from W": 

Y1b represents halo aen. -CN. -C(Q)R*. -CfO) NfRb)Rc. -C(0)0Rd. -N(Re')Rf. 

-N(R0)C(O)Rb. -NCR ;')C(0)DRj. -NfRk)C(0)N{F ̂ ')Rm, -NO,. -NfRn)S(0)?R°, 

-0RP. -0C(0)RQ. -C )S(om\ -S(OURS, -s(o> •vNfRhR1-', heterocycioalkyl optionaiiy 

substituted by one < 3r more substituents selected from VV2, aryi optionally 

substituted bv one or more substituents selected from W3 or heteroaryi optionally 

substituted by one or more substituents seiected from W3; 

each R8. Rb. Rc, Rd, Re, R9. Rht R\ Rk, R1. Rm. R". Rp. Rq. Rs. Rs and R'J 

•gen. -Ci.p alky! optionaiiy substituted by one or 

more substituents seiected from ¥¥ , heterocycioaikvi optionally substituted by 

one or more substituents seiected from W2, aryi optionaiiy substituted by one or 

more substituents selected from W3. or heteroaryi optionally substituted by one or 

more substituents selected from W3; or 

any two Rb and Rc. Be and Rf, and Rm and/or R1 and Ru are linked together to 

form, along with the nitrogen atom to which they are attached, a 3-- to 6-

membered monocyclic or bicyciic ring., which ring optionally contains one or two 

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

substituents seiected from W2, Ci.^alkyi optionaily substituted by one or more 

substituents selected from W\ and =0: 

each Rf, R1, R°, Rf and- Rpx independentiy represents C1:g a\k\ 

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

ootionaiiy substituted by one or more substituents selected from V¥2, aryi 

optionaily substituted bv one or more substituents seiected from W3 or heteroaryi 

optionaliv substituted by one or more substituents selected from VV'3; 

each Yx independently represents halogen. -CN, -C(Q)R":, -C(0)N(RC:)Rg1. 
.D91 \on1 

~N(R°1'iSfO'l,Rp1, -0Rq1, -0C(0)Rr1. -OS(OV,Rs1. -S(OLR'1. -SfOyiNlfR"1)!?'1. 

heterocycioaikvi optionaiiy substituted by one or more substituents selected from 

W1. aryi optionally substituted by one or more substituents selected from W2, 

heteroaryi optionaiiy substituted by one or more substituents selected from W2 or 

4o 



=Q; 

each Y3 independently represents halogen, -Ra'. -CN, -C;Q)R01. -CfQ)N(Rc')Rd1 

~a0)0fr\ - MfRf1 IR91. -NfRh1)CfO)R11. -N{Rj1)C(0)0Rk1, -NfRl1)C(0)N(Rm1)Rn1, 

-N(R0l)S(O)? 
-,pi ORq1. -OC(OtRr1, -0S(0)5Rs1, -SCOUR11. -S(OWM{Ru1)Rv1. 

heterocycioaikvi o otionally substituted by one or more substituents selected from 

W1, aryi optic naily substituted by one or more substituents seiected from W2, 

heteroarvl op tiona ily substituted by one or more substituents selected from W2. or 
=0; 

each Ra1, Rb" . Rc1 Rd1. R61, Rf1, Rh1. R", Rj1. R11, Rm1, Rn1. R°1. RQ1. Rr1, Rt1. Ru1 

and Rv1 inder )end( sntiv represents hydrogen. Ci.« alkvl ootionaiiy substituted by 

10 

30 

one or more substituents selected from YVheterocycioaikvi optionaily substituted 

by one or more substituents selected from W2. aryi optionaily substituted by one 

15 or more substituents selected from W3. or heteroaryi optionaiiy substituted by one 

or more substituents seiected from W3: or 

any two Rc1 and Rd1. Rf1 and R91 , Rm1 and Rn1 and/or Ru1 and Rv1 are linked 

together to form, along with the nitrogen atom to which they are attached, a 3- to 

20 8-membered monocyclic or bicvciio ring, which rinq optionaiiy contains one or two 

heteroatoms and which ring optionaiiy is substituted bv one or more substituents 

selected from W2, C-i^atkvi optionaiiy substituted by one or more substituents 

seiected from W1, and =0; 

25 each R81, Rk1, Rp1 and Rs! independently represents -Ci-g aikyl o 

substituted by one or more substituents selected from VV1, heterocycioalkyl 

optionally substituted by one or more substituents selected from W^, aryi 

optionaiiy substituted bv one or more substituents seiected from W3. or heteroaryi 

optionally substituted by one or more substituents selected from WJ; 

each Z1 independently represents halogen, -CN, -CfO)Rb"', -CfOMRc2sRd2t 

}?RPC ~OR°y -QC(Q)RrV -OS(ObRsV -S(QkRLy 

heterocycioaikvi optionally substituted by one or more substituents selected from 

35 W5, a ryl represented by 
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15 

20 

25 

w' we 

w11 w10 

heteroaryi having 1 to 3 nitrogen atoms, one oxygen atom and/or one sulfur atom 

and optionaiiy substituted by one or more substituents selected from We'. or =Q; 

each Z2 and Z'? independently represents haioaen, -R82, -CN, -C(Q)Rb2, 

-C(Q)N(RC2)R°2. -CfOIOR6'2, -NKR*2^92. ~N(Ril2'>CfO')Ri2. -N(Ri2)C(Q)ORk2. 
>12^ 

-RU-<^RV2 heterocycioaikvi optionally substituted bv one or more 

substituents seiected from VV5. aryi optionaily substituted by one or more 

substituents seiected from W6, or heteroaryi optionally substituted bv one or more 

substituents seiected from W6: 

each Z4 independently represents halogen. -CN, -C(Q)Rb2. -CCO)N(Rc2)Rd2. 

-C(OK)Re2, -NfRi2)R92, -N(Rh'')C(0)R'2. -N(Rj2)C{Q)ORi<2, -N(Rl2)C(Q)N(Rm2)Rn2. 

heterocycioaikvi optionaiiy substituted by one or more substituents selected from 

W\ arvl optionaliv substituted by one or more substituents selected from Wh, 

heteroaryi optionally substituted by one or more, substituents seiected from W&, or 
=0: 

each Ra2. Rb2 R02, Rd2. Re2. Rf2. Rh2, R^R* R® Rm2. Rn2. R°2 R* Rr2 R12. Ru2 

and Rv2 independently represents hvdroa en. Ci.fi aikyl optionally substituted by 

one or more substituents selected from V\ /4, heterocycioaikvi optionally substituted 

by one or more substituents selected from W5, arvl optionally substituted DV one 

or more substituents selected from W6, oi - heteroaryi optionally substituted bv one 

or more substituents selected from 

any two RD,;' and Rd2, R!2 and Rg2, Rmz and Rn2 and/or R"2 and Rv2 are linked 

together to form, along with the nitrogen atom to which thev are attached, a 3- to 

30 6-membered monocyclic or bicvclic ring, which ring optionally contains one or two 

heteroatoms and which rinq optionaiiy is substituted oy one or more substituents 

selected from Wa, Chalky! optionally substituted by one or more substituents 

selected from W4), and =Q; 



10 

15 

20 

each Rs2, Rk2, RD':; and Rs2 independentlv represents C1:fi aikyl optionally 

substituted by one or more substituents selected from W4 heterocycioaikvi 

optionaiiy substituted by one or more substituents seiected from W°. aryi 

optionally substituted by one or more substituents selected from W6. or heteroaryi 

optionaily substituted by one or more substituents seiected from Wfc: 

each W1 and V\P independently represents haiooen, -CM -N(Rf?,)Rs3. 

-NfRh3)C(0)R13, -NfRj3)CfO)ORk3, -N(Rl3)C(0)N(Rrn3)Rn3. -1 MfRo3)S(OWRp3. -ORq3, 

-0C(0)Rr3, -OSiOM*3. -3(0'kR13, ~SfOkN(Ru3)Rv3. heterc jcvdoaikvi optionally 

substituted by one or more substituents seiected from G1. aryi optionally 

substituted bv one or more substituents seiected from G2, heteroaryi optionally 

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

each W2. VV3. W& and W6 independently represents hafoaen, -Ra3, -CN, ~C(C)RD3, 

-CfO)N{Rc3)Rd3 -C(OiOR°3 -NI(RfS)Rs3 -NfRh3)C^O)R'3 -h tfRj3)CfOYORk3. 

-N(Rl3)CfO)N(Rm3)R"3, -N(Ro3)S(0)9Rp3, -ORq3. -OC(Q>Rr3. , -OSfOV** -SfOLR®, 

-S('0)->Nf Ru3'sRv3. heterocycioaikvi optionally substituted bv ' one or more 

substituents selected from G1. arvl optionally substituted t )y one or more 

substituents seiected from G2. heteroaryi (optionally substituted by one or more 

substituents selected from G2, or =0: 

each W'. W8. W9. W10 and W11 independently represents i nydroaen. haloaen. 

_p^3 _a0)Rb> ~CfO)N(Rc3)Rd3 -CfOiOR63 -N{Rf3)Rg3 -NfR^CfG}^3 

-N(R,'3)C(0)0Rk3. -N(Ri3)C(0)N(Rm3)Rn3. -NfRo3)S(O^Rp3. -ORq3, OCfCttR* 

25 -QSfQ)?R£/'.. -S(QLRt3, -S(Q)?NfR'j3)Rv3. heterocycioalkyl optionally substituted by 

one or more substituents selected from G1, aryi optionaiiy substituted by one or 

more substituents seiected from G~ , or heteroaryi optionaiiy substituted by one or 

more substituents selected from G2: 

30 each Ra3, Rb3. Rc3, Rd3. Re3. Rf3. Rh3. R13, Rj3. R13 Rm3.. Rn3. R°3, Rq3. Rr3, R13. Ru3 

and Rv?' independently represents hydrogen or C1::g aikyl optionally substituted by 

one or more G": or 

any two R°3 and Rd3. Ri3 and R93, Rm3 and R.n3 and/or R1Ki and Rvi are linked 

35 together to form, along with the nitrogen atom to which thev are attached, a 4- to 



6-membered ring, which ring optionally contains one heteroatom and which 

optionally is substituted by one or more G2: 

each Rg3. Rk3< Rp3. Rq3 and RSJ independently represents ai 

substituted by one or more G3-

each G1 and G2 independently represents halogen, -Ra4. -CN, -CfO)Rb4. 

-C(0)N(Rc4)Rd4 ~C(0)0Re4 -N(Rf4)R04 ~N(Rn4)C(0)R'4 -f\j(r^\^Er>k4 

OP4 no04 rirvo\u>r4 rio/rv-. IDS4 
, -Kjr\ , -uusujp, , -uotUj?r-. . -oi. ojmr\ , 

m -UN f •" •• •<< rvn\riDe4 

i<4 ..M/oJ4\r/n\r\ok4 j\i/Di4\r/n\K|(Rm4)Rn4 -N'Ro4VS(0)?RpJ. 

-QC(Q)Rr4, -OSj'Q')-)Rs4, -S(OLRt4. -S(Oi,N(Ru4)Rv4. 

each Ra4, Rb4, Rc4, Rd4, Re4, RM Ri4, RH R14, Rm4, Rn4. R°4, RQ4, Rr4. R14, Ru' 

r4 independently represents hvdroqen or Ci.5 alkvl actional! 

or more -F; 

any two Rc4 and Rd\ Rf4 and Rg4. Rnvl and Rn4 and/or Ru4 and RvA are linked 

together to form, along with the nitrogen atom to which they are attached, a 3- to 

6-membered rinq. which ring optionally substituted by one or more -F. -Cf-k 

"ChbGHk -CHF?. -CFg. ~CH,CF^ or =0; 

each R94, Rk4. Rp4 and R54 independently represent 

substituted by one or more -F; 

each m independently represents 0. 1 or 2; 

provided that the compound is not 
A/4 -metnyionenvi -z,4-pyrinnaineaiamin 

in another aspect, there is provided a pharmaceutical forrnuiation comprising a 

compound as defined above, or a pharmaceutically acceptable salt thereof., in 

admixture with a pharmaceutical^ acceptable adjuvant, diluent or carrier. 
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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 treating cancer. 

in another aspect, there is provided the use of a compound as defined above, or 

5 a pharmaceutically acceptable salt thereof, in the manufacture of a medicament 

for treating cancer. 

in another aspect, there is provided a compound as defined above or a 

pharmaGeuticaily acceptable salt thereof, for use as a pharmaceutica!. 

10 
in yet another aspect, there is provided a combination product comprising: 

(A) a compound as defined above, or a pharmaceutically acceptable sail thereof; 

and 

(B) one or more other therapeutic aqent(s) that Is/are useful in the treatment of a 

15 disease, 

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

pharmaceuticaily-acceptable adjuvant, diluent or carrier. 

In another aspect, there is provided a therapeutically effective amount of a 

20 compound as defined above, or a pharmaceutically acceptable salt thereof, for 

use in therapy. 

Brief description of the drawings 
25 

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

cancer and normal cell lines. 

Figure 2. MTH1 inhibitor reduce cell survival in various cancer celi lines, with less 

30 effect on normal immortalised cells (VH10 and BJ hTERT) 

Detailed description of the Invention 

There is provided a compound of formula I, 



for use in the treatment of cancer 

wherein: 



Claims 

1. Use of a A compound of formula I 
R1 

H 

(i) 

or a pharmaceutically acceptable salt thereof, In the manufacture of a 

medicament for i4se4Fht^treatinqfneiit-of cancer, 

wherein: 

.10 R1 represents heteroaryi connected to the pyrimidine of formula I via a carbon 

atom of the heteroaryi ring, which heteroaryi ring ring is optionally substituted by 

one or more substituents selected from Y1, -C^alkyl optionally substituted by one 

or more Y2 and heterocycioalkyl optionally substituted by one or more Y3; or aryi 

represented by 

E1 represents hydrogen, Y1a, -Chalky! optionaily substituted by one or more Y2 or 

heterocycioalkyl optionally substituted by one or more Y3; 

E2 represents hydrogen, Y1b, -Chalky! optionally substituted by one or more Y2 or 

heterocycioalkyl optionally substituted by one or more Y3; 

20 E3 and E4 each idependently represents hydrogen, Y1, -Ci.6alkyl optionally 

substituted by one or more Y2 or heterocycioalkyl optionaiiy substituted by one or 

more Y3; 

R2 represents hydrogen, halogen, -CN, -CM2alkyl optionally substituted by one or 

25 more Z\ or heterocycioalkyl optionally substituted by one or more Z2; 

R3 represents -Ci-i2aikyl optionally substituted by one or more Z1 or 

heterocycioalkyl optionally substituted by one or more Z2; or 

30 R2 and R3 are linked together to form, along with the atoms to which they are 

attached, a 5- to 8-membered non-aromatic ring, wherein the link formed by R2 

and R3 is optionally substituted by one or more substituents selected from Z3 and 

259 

15 



2. A-Gem-BQ-und fofThe use as claimed in Claim 1, wherein: 

R2 represents hydrogen, halogen, -CN or -Chalky! optionaiiy substituted by one 

or more Z1; and 

R3 represents -C1_12a!kyl optionally substituted by one or more Z1 or 

5 heterocycioalkyl optionaily substituted by one or more Z2. 

3. ^r-eempetiRd4efT]Te use as claimed in Claim 2, wherein: 

R2 represents hydrogen, -CN or -Chalky! optionally substituted by one or more 

-F; and 

10 R3 represents -C2-6alkyl optionally substituted by one or more Z1 or 

heterocycioalkyl optionaiiy substituted by one or more Z2. 

4. A-eompound fori he use as claimed in Claim 3, wherein: 

R2 represents hydrogen; and 

15 R3 represents a -C3.6alkyl or a heterocycioalkyl selected from cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, cyciobutylmethyl, 

cyclopentylmethyl, cyclopropylethyl, cyclobutylethyl, cyclopropylpropyi, oxetanyl, 

tetrahydrofuryl, tetrahydropyranyl, azetidinyl, pyrrolidinyl, piperidinyi, piperazinyi 

or morpholinyl wherein the C3.6alkyl is optionally substituted by one or more Z1 

20 and the heterocycioalkyl is optionaiiy substituted by one or more Z2. 

5. ^©mpe-ufid-fefThe use as claimed in Claim 2, wherein: 

R2 represents hydrogen and R3 represents 
w7 w8 

w11 w10 

25 or heteroaryi (having 1 to 3 nitrogen atoms, one oxygen atom and/or one sulfur 

atom and optionally substituted by one or more substituents selected from W3). 

6. -A-€-&roeyTh6 use as claimed in any one of Claims 1 to 5 wherein: 

Z1 represents -F, -CN, -C(0)Rb2, -C(0)N(Rc2)Rd2, -C(0)0Re2, -N(Rf2)R92, 

30 -N(Rh2)C(0)R'2, -N(Ri2)C(0)0Rk2, -N(Rl2)C(0)N(Rm2)Rn2, -N(Ro2)S(0)2Rp2, -ORq2, 

-S(0)mRt2, -S(0)2N(RU2)RV2, heterocycioalkyl selected from dihydropyridinyl, 

morpholinyl, piperazinyi, piperidinyi and pyrrolidinyl which heterocycioalkyl is 

266 



optionally substituted by one or more substituents selected from W5, aryi 

represented by 

w11 w10 

heteroaryi selected from benzimidazolyl, benzodioxinyl, benzoxazolyl, furanyl, 

5 \mjdazo\yI, imidazopyridinyl, indolyl, isoquinolinyl, oxadiazolyl, oxazolyl, pyrazinyl, 

pyrazolyl, pyridyl, pyrrolopyridinyl, quinolinyl, thiazolyl, thiophenyl and triazolyi, 

which heteroaryi is optionally substituted by one or more substituents selected 

from W6; 

10 Z2 represents -F, -Ra2, -C(0)N(Rc2)Rd2, -N(Rf2)Rg2, -N(Rh2)C(0)Ri2, -

N(Ri2)C(0)0Rk2, -N(Rl2)C(0)N(Rm2)Rn2 -N(R02)S(O)2Rp2, -ORq2, -S(0)mRt2, 

-S(0)2N(Ru2)Rv2, heterocycioalkyl optionaiiy substituted by one or more 

substituents selected from W5, aryi optionally substituted by one or more 

substituents seiected from W6, or heteroaryi optionally substituted by one or more 

15 substituents selected from VV6; 

each W7, W'° and W11 independently represents hydrogen, haiogen, -Ra3 or -CN; 

and 

one of W8 and W9 represents hydrogen, halogen, -Ra3 or -CN and the other 

represents haiogen, -Ra3, -CN, -C(0)Rb3, -C(0)N(Rc3)Rd31 -C(0)0Re3, -N(Rf3)R93t 

20 -N(Rh3)C(0)Ri3, -N(Ri3)C(0)0Rk3, -N(Rl3)C(0)N(Rm3)Rn3, -N(Ro3)S(0)2Rp3, -ORq3x, 

-OC(0)Rr3, -0S(0)2Rs3, -S(0)mRt3, -SfOhNiR"3)^3, heterocycioalkyl optionaily 

substituted by one or more substituents selected from G1, aryi optionally 

substituted by one or more substituents selected from G2, or heteroaryi optionally 

substituted by one or more substituents selected from G2. 

25 
7. A compoun44ofThe use as claimed in Claim 2, wherein: 

R2 represents hydrogen; and 

R3 represents -Ci.2alkyl optionally substituted with one or more -F. 

30 8. A-69fflp©yfl440fIhe use as claimed in Claim 1, wherein: 

R2 and R3 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 
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and R3 is optionally substituted by one or more substituents selected from Z3 

and/or -Ci_9alkyl optionally substituted by one or more Z4 

9. A-eempeuR44©FThe use as claimed in Claim 8, wherein: 

5 Z3 is not present or is selected from -F, -Ra2, -C(0)N(Rc2)Rd2f -N(Rf2)R92, 

-N(Rh2)C(0)R2, -N(Ri2)C(0)0Rk2, -N(Rl2)C(0)N(Rm2)Rn2, -N(Ro2)S{0)2Rp2, ~ORq2, 

-S(0)rnRt2, -S(0)2N{Ru2)Rv2, heterocycioalkyl optionally substituted by one or more 

substituents selected from W5, aryi optionaily substituted by one or more 

substituents selected from W6, or heteroaryi optionally substituted by one or more 

10 substituents selected from W6; and/or 

Z4 is not present or is selected from -F, -C(0)N(Rc2)Rd21 -N(Rf2)R92, 

-N(Rh2)C(0)R12, -N(Rj2)C(0)0Rk2, -N(R!2)C(0)N(Rm2)Rn2, -N{Ro2)S(0)2Rp2, ~ORq2, 

-S{0)mRt2, -S{0)2N(Ru2)Rv2, heterocycioalkyl optionaiiy substituted by one or more 

substituents seiected from W5, aryi optionally substituted by one or more 

15 substituents selected from W6, or heteroaryi optionaiiy substituted by one or more 

substituents selected from W6, 

10. A-G&mpo'jnd forThe use as claimed in any one of Claims 1 to 9 wherein: 

E1 is Y1s or -Chalky! optionally substituted by one or more ,Y2 and at least one of 

20 E2, E3 and E4 represents Y1b, -C^aikyl optionaiiy substituted by one or more Y2. 

11. A-eeFft^euftd-feFThe use as claimed in any one of Claims 1 to 10 wherein: 

Y1 independently represents haiogen, -CN, -C(0)Ra, -C(0)N(Rb)Rc, -C(0)0Rd, 

-N(Re)Rf, -N(Rs)C(0)Rh, -N(R')C(0)0Rj, -N(Rk)C(0)N(Rl)Rm1 -N02, -N(Rn)S(0)2R°, 

25 -OC(Q)Rq, -0S(0)2Rr, -S(0)mRs or -SfOJzNfR^R"; 

Y1a represents halogen, -CN, -C(0)Ra, -C{0)N(Rb)Rc, -C(0)0Rd, -N(Re)Rf, 

-N(R9)C(0)R\ -N(R)C(0)0R], -N(Rk)C(0)N(R!)Rm, -N02, -N(Rn)S(0)2R°, 

-0C(0)Rq, -0S{0)2Rr, -S(0)mRs or -SCO^N^R"; and 

Y1b represents halogen, -CN, -C(0)Ra, -C(0)N(Rb)Rc, -C(0)QRd, -N(Re)Rf, 

30 -N(R9)C(0)Rh, -M(Rl)C(0)0Rj, -N(Rk)C(0)N(Rl)Rm1 -N02l -N(Rn)S(0)2R°, 

-OC{Q)Rq, -0S(0)2Rr, -S(0)mRs or -S^NfR^R0. 

12. A^empetifi44eFThe use as claimed in Claim 11 wherein: 

35 E1, E3 and E4 represent hydrogen and 
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E1 represents -CH3l E3 represents -CF3 and E4 represents -CI; or 

E1 represents hydrogen; and 

E2 and E4 represent -CH3 and E3 represents -OH; or 

E3 represents hydrogen; and 

E1 and E2 represent -CI and E4 represents -CH3, 

13. -fefThe use as claimed in any one of Claims 1 to 9 wherein: 

R1 represents heteroaryi. 

14. A-semeewrel-fen he use as claimed in Cfaim 13 wherein: 

R1 represents benzofuranyl, benzothiophenyl, dihydrobenzofuranyl, indolyl, 

isoquinolinyl, pyridinyl or quinolinyl. 

15. A compound of formula I, 

or a pharmaceutically acceptable salt thereof, wherein: 

R1 represents: 

indanyl, naphthyi, tetrahydronaphthyl or heteroaryi, the latter connected to the 

pyrimidine of formula I via a carbon atom of the heteroaryi ring, which indanyl, 

naphthyi, tetrahydronaphthyl and heteroaryi rings are optionally substituted by 

one or more substituents selected from Y1, -Chalky! optionally substituted by one 

or more Y2 and heterocycioalkyl optionally substituted by one or more Y3; or 

aryi represented by 

E1, E2, E3 and E4 represents hydrogen, Y1, -Chalky! optionally substituted by one 

or more Y2 or heterocycioalkyl optionally substituted by one or more Y3, but where 

at least one of E1, E2, E3 and E4 is other than hydrogen; 

R" 

(I) 
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(b) Z4 is not present or is selected from -F, -C(0)N(Rc2)Rd2, -N(Rf2)R92, 

-N(Rh2)C(0)Ri2, -N(Rj2)C(0)0Rk2, -N(Ri2)C(0)N(Rm2)Rn2, -N(Ro2)S(0)2Rp21 -ORq2, 

-S{0)mRt2, -S(0)2N(Ru2)Ru2, heterocycioalkyl optionally substituted by one or more 

substituents selected from W5, aryi optionaiiy substituted by one or more substituents 

5 selected from W6, or heteroaryi optionally substituted by one or more substituents 

selected from W6. 

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 

10 pharmaceutically acceptable adjuvant, diluent or carrier. 

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

manufacture of a medicament for use-m-^te-treatinamem-©? cancer. 

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

pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 

mi-ef cancer. 

48. Use of Aa compound fa?-use-as claimed in any one of Claims 1 to 14, or use of 

20 a formulation-FGf-fcH&e as claimed in Claim 46, or use of a compound for use as claimed 

in Claim 47, wherein the disease is selected 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, 

25 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 

30 tumors, vipoma), small bowel (adenocarcinoma, lymphoma, carcinoid tumors, Kaposi's 

sarcoma, leiomyoma, hemangioma, lipoma, neurofibroma, fibroma), large bowel 

(adenocarcinoma, tubular adenoma, villous adenoma, hamartoma, leiomyoma); 

Genitourinary tract cancers/diseases: kidney (adenocarcinoma, Wilm's tumor 

[nephroblastoma!, lymphoma, leukemia), bladder and urethra (squamous cell 

35 carcinoma, transitional cell carcinoma, adenocarcinoma), prostate (adenocarcinoma, 

sarcoma), testis 
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(seminoma, teratoma, embryonal carcinoma, teratocarcinoma, choriocarcinoma, 

sarcoma, interstitiai cell carcinoma, fibroma, fibroadenoma, adenomatoid tumors, 

lipoma); Liver cancers/diseases; hepatoma (hepatocellular carcinoma), 

choiangiocarcinoma, hepatoblastoma, angiosarcoma, hepatocellular adenoma, 

5 hemangioma; Bone cancers/diseases: osteogenic sarcoma (osteosarcoma), 

fibrosarcoma, malignant fibrous histiocytoma, chondrosarcoma, Ewing's sarcoma, 

malignant lymphoma (reticulum cell sarcoma), multiple myeloma, malignant giant 

cell tumor chordoma, osteochronfroma (osteocartilaginous exostoses), benign 

chondroma, chondroblastoma, chondromyxofibroma, osteoid osteoma and giant 

10 cell tumors; Nervous system cancers/diseases: skull (osteoma, hemangioma, 

granuloma, xanthoma, osteitis deformans), meninges (meningioma, 

meningiosarcoma, gliomatosis), brain (astrocytoma, medullobiastoma, glioma, 

ependymoma, germinoma [pinealomaj, glioblastoma multiform, 

oligodendroglioma, schwannoma, retinoblastoma, congenital tumors), spinal cord 

15 neurofibroma, meningioma, glioma, sarcoma); Gynecological cancers/diseases: 

uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cen/ical 

dysplasia), ovaries (ovarian carcinoma [serous cystadenocarcinoma, mucinous 

cystadenocarclnoma, unclassified carcinoma!, granulosa-thecal cell tumors, 

Sertoli- Leydig cell tumors, dysgerminoma, malignant teratoma), vulva (squamous 

20 cell carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosarcoma, 

melanoma), vagina (clear cell carcinoma, squamous cell carcinoma, botryosd 

sarcoma (embryonal rhabdomyosarcoma], fallopian tubes (carcinoma); 

Hematologic cancers/diseases: blood and bone marrow (myeloid leukemia [acute 

and chronic], acute lymphoblastic leukemia, chronic lymphocytic leukemia, 

25 myeloproliferative diseases, multiple myeloma, myelodysplastic syndrome), 

Hodgkin's disease, non-Hodgkin's lymphoma [malignant lymphoma]; Skin 

cancers/diseases: malignant melanoma, basal ceil carcinoma, squamous cell 

carcinoma, Kaposi's sarcoma, moles dysplastic nevi, lipoma, angioma, 

dermatofibroma, keloids; Adrenal glands cancers/diseases, neuroblastoma, 

30 neurofibromatosis and head and neck cancers. 

49. Use of aA compound or formulation f©f-u&e-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 

35 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 15 to 44, or a 

pharmaceutically acceptable 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 

seiected from the group consisting of anti-microtubule agents, platinum 

coordination complexes, alkylating agents, antibiotic agents, topoisomerase II 

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 iTrCtrioci pf tr-"-atm^nt of" G cf'cssss 3S defined in OSsim IS or '19- which 

^-therapeutically effective amount of a 

€©^o^^4^yse-a'S'^alms4-iiva-i¥^0(cie^f-the-Glalfi^s-44Q4-4-9f-a compound as 

claimed in any one of Claims 15 to 44, or a pharmaceutically acceptable salt 

thereof, for use in therapvl&^a4ieffl4f>^e0d-e^^h4Fe5lffl'eftl. 

54. Use of aA compound fef-yse-as claimed in any one of Claims 1 to 14 or 

Claim 47, wherein the treatment further comprises radiation therapy. 
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