CHEM CAL COMPOUNDS FI ELD OF THE | NVENTI ON The present invention relates to
di anilinopyrimdine derivatives that inhibit Wel kinase activity and

met hods for their use. 5 BACKGROUND OF THE | NVENTI ON Protein ki nases offer
many opportunities for drug intervention, since phosphorylation is the
nost comon post-transl ational nodification (see, for exanple, Mnning at
at (2002) Trends Bi ochem Sci. 27§10) 514- 20?\1 Protei n ki nases are key
regul ators of many cell proce%%%@ CAlnEQRROYNBSgnal transduction,

transcriptional 10 regulation, cell nmotility, and cell division. Kinase
regul ati on of these processes is often accon‘E)I | shed by conpl ex interneshed
ki nase pat hways in which eacKIEGhQETHEINYENTION [ equl at ed by one or nore

ot her ki nases Th@%éée%ﬂhv@ﬁtldnr}éﬁfgsqeHiﬁfiﬁoﬂfrmlﬁhé dE{ 98s thaCihibltt ¥
contri but es to a nunber of patholo |cal stat es I nc I ng cancer,

i nf | ammatWesil kinasgrastivhaand mathogs fer nervous system di seases (see, for
exarrple W)If at at 15 (2002) /sr. I\/Ed. Asspc. J. 4(8):641-7; Li at at

(2002% . Affect. D sord. GQ%RS :1-14; Srivastava (2002) Int. J. Mol.
(1):85-9; and For ceBAE &%b@ﬁﬂtﬁdwﬁmm 109( 10) : 1196- 205). Due
to their phySI@r&eanq(mata%tr@msn aﬁotﬁhmes%rﬂﬁrughh@w Yon %;&tee'n ki nases

have becone one of the nost |rrportant and w dely-studied Tanmily of enzynes
i n bi och@hPerilondafienie thednestcenumancepst-ranglationahmagifieation dsaes far iexanpler e

several QafRe. $200D) tﬂ?&m%%écr@w @y, ﬁh%) S?A bo). Prblcth ﬂtg\%%ta?e by these

checkpoints if previous events F% eplication or repaﬁ r) have
not been r%ﬂﬁp@t%maw&@&fnwgﬁw g étmgrﬁgfel fransgactione Harserptiones | s

r eguh gt egedatidnCcABAERY, iadl cBF bivi@hi @(‘ha%@‘ilet_?.ﬁé’tﬁn'df%és@%r&fes?e&h%ﬁ%%k s not

ki nases known as cyclin-dependent ki nases speci f
acti vat e@caqm@'ﬁseciév gompiey jiermesged E!nﬁs%%th\é’a!ﬂﬁédﬂw ¢ach kingse ixitselfcycl e
wi Il a”@ééulétbd b?bﬁe@h%@&h@n‘kmé%%nAb@rrﬁﬁt'dr 1r@b'f5tcﬁ>n§ REGFERM KitadeS abrogat ed,

uncontrol |l ed roliferation can resul I's a tyrosi ne kinase that
pl ays a @etl\étvucr-?rntﬂé@t&ﬁa? Amymbgeofgatholegieal states m@'@@lp@ﬁa@et.dnﬂawmge When

DNA dam@@roﬁlﬁ@ﬂétﬂar é%ﬁienﬂﬁl' ﬁe?v&fs%ét%ﬁﬁ&@éhs@é ‘Pé@e %?ek%@e”\hfoﬁ%ﬁ unti | DNA
repair i1s_conp arrests the cel qgéc eiln phosphoryl ati ng

1
o &cl RO MEHARPRbATROST: b ol SR VeAfect Beard $3(1-BiaHb! o,
Ral ei gh &rivadtai2Q002) wt. SHlol. Ml 9(1}33—9 éﬁ@?o%@ etwmow@}rcuiﬁidﬂ‘h' bi ted, the

/M check&m nt is abrogated, inducing early c division. Inhibition of
Weel has 102ER) 1 53e@P)t PuﬁltPFh%'Mé'PIOS@I'F@O“%V%%W a6 ybiswity, HPéOtQ'@r egul at ed

cel | cyclkmapsoBaeISdcBmetdmatof tHeet‘ﬁéﬁttlﬁlpf)ﬂ&ﬁ‘a%%dé!ﬁ%aieﬁ riderERgfResancer
cells. See, for exanple Hashinoto at at
in biochemical and medical research.

20 In mammalian cells there are several checkpoints in the cell cycle. The cell
cycle arrests at these checkpoints if previous events (e.g. DNA replication or DNA
repair) have not been completed. Progression through cell cycle checkpoints is
regulated by the sequential activation and deactivation of a class of kinases known as
cyclin-dependent kinases (Cdks). If a specific Cdk is not activated at the

25  corresponding cell cycle checkpoint, the cell cycle will arrest at this checkpoint. When
a cell cycle checkpoint is abrogated, uncontrolled cell proliferation can result.

Wee1 is a tyrosine kinase that plays a role in regulating the cell cycle in
response to DNA damage. When DNA damage occurs, Wee1 halts progression from
G2 into mitosis until DNA repair is complete. Wee1 arrests the cell cycle in G2 by

30  phosphorylating the cyclin dependent kinase cdc? to inactivate it. See, for example,
Raleigh et al. (2000) J. Ceff Sci. 113: 1727-36. When Wee1 is inhibited, the G2/M
checkpoint is abrogated, inducing early cell division. Inhibition of Wee1 has been
shown to kill cancer cells, possibly because the deregulated cell cycle progression that
results from Wee1 inhibition damages cancer cells. See, for example Hashimoto et al.



(2006) BMC Cancer 6:292. Thus, Weal kinase is a nolecular target for the
treatnent of cancer. Accordingly, there remains a need in the art for
conpounds that inhibit Wel kinase activity. Such conpounds woul d be
useful for treating diseases associated with 5 aberrant Wel expression or

activity. W ZNWN%I ; ; I i.LAvention,
there is (%rovi dedcéﬁ%%r%zoduh 0 ,@ggﬁ Eﬂ?ggﬁfﬁs%lkﬂghf@%gﬁlﬂ?ﬁ%tsn@@r a salt
t her eof , OhAAEIn: A is selected from-H, aryl optionally substituted with
at | east one : i ' ith at

| east one R39ra gggﬁwﬁé}’cﬁ%&e f%'ﬁ%ﬁgéﬁﬁ@ﬁb | 3%%@@1""8%"%%{ Thghg?eoe\jnp

consi st i {§age aptiity, SuciHcomppymds wald besefy ferl trastipg disegsasgssociatat iRy, - CHO,
-OoKR, el & ki - AONR R, -N®2, -N(HCOR',
-N(H)g( qa‘é’%f%g%eéseﬁ'%@“%f?@ﬁydr oxyal kyl, C1-C3 20 hal oal kyl, C2-C4

al kenyl, -(CH2)0C, -SR', and aryl; oisOorl; Each Ra is independently

sel ected fromthe group coORgjmsdsl THE Ei‘hﬁ? , Cl1-C3 25 al koxy,
-C(OR', and aral kyl; J isrszjenﬁ@gﬁgdgfromlm N 2CH2 n00. (R1)m,

and 2 mis or Imope aspechof the presgnt ipyertion3h&re i praviged a cogmoundleR, C1- C3
al koxy, i?:ro}’rjnﬁ’légl" -C(ONHR, -COOR'", heteroaryl optionally substituted
wth at | east %’e Cl-C3 al kyl, or -(CH2)gX;, gisOorl;, 10 Dis:

10 b N J

or a salt thereof, wherein:

A is selected from —H, aryl optionally substituted with at least one R group, and
15 heteroaryl optionally substituted with at least one R® group;

Each R is independently selected from the group consisting of halo, —OH, -NH,, -CN,

C,-C; alkoxy, aryloxy, aralkoxy, -CHO, -C{(O)R", -C(O)OR", -C(O)OH, -C(O)H, -

C(O)NR'R", -NO,, -N(H)C(O)R", -N(H)S(O),R", C4-Cs alkyl, C4-C; hydroxyalkyl, C4-C
20  haloalkyl, C,-C, alkenyl, —-{(CH,).X, -SR", and aryl;

oisOor1;

Each R® is independently selected from the group consisting of C;-Cs alkyl, C4-Cs
25  alkoxy, =C(O)R”, and aralkyl;

J is selected from



HN 61(R2), R2 is selected fromthe group consisting of -OQ CH2)ONR R',

-N(HC(OQ CH2)oNR R, -(CH2)0X, and -CH2S(O2X; 15 pis 1; ois 1 or 2;
20 R is -Hor Cl1-C4 alkyl; R is Cl-C4 alkyl; and X is heterocyclyl or
heteroaryl. 25 In a second aspect of the present invention, there is

provi ded qisphardrgceut i cal  conposition conprising a therapeutically
effective anount o6f a conpound of fornmula (1) and one or nore of
pharmaceutically acceptable carriers, diluents and excipients. In athird
aspect of,if heq Rfresent invention, there is provided a nethod of treating 30
a disorder in’'a nmammal, said dlsorder bei ng nedi at ed by i nappropriate Wel
act|V|ty conpri si ng: adntnlsterlng to said mammal a therapeutlcally

ef fec m&;c&{] 1H,, EQTRAY [I»% { Ng@hl-% r)o‘ﬁ" %t'étb%bgt L d3 In a

fourt aspect 0 resent inVv OV|de of

t r eat i ng optienedy Sﬂbﬁtlwtﬁ?‘damﬂmat 1@@%@6&1@6"&@@'&(%@% ng to said manmal a
therapeutically effective ambunt of a conmpound of fornula (I) or a salt
thereof. In a fifth aspect of the present invention, there is provided a
conpoundQG$0<51tornula (1), or a salt thereof for use in therapy. In a

si xth aspect of the present invention, there is provided the use of a
conpound of fornula (1), or a salt thereof in the preparation of a

medi ¢&mekkisfor use in the treatnent of a disorder nediated by

i nappropriate Weal activity. 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON As
used herein, the term"effective ano " means that anount of a drug or
pharmaceuti cal agent that will elidiN ®&he biol ogical or nedical response of
a tissue, system animal or human tlhat is being sought, for instance, by a
researcher or clinician. Furtherm the term"therapeutically effective
anount” neans any anount 15 which onpared to a correspondi ng subj ect
who has not received such anount, B UlkS in inproved treatnent, healing,
prevention, or anelioration of a disease, :disorder, or side effect or a
decrease in the rate of advancenent of a di sease or

R? is selected from the group consisting of ~O(CH,),NR'R", =N(HYC(O)O(CH,),NR'R",
—(CH)oX, and -CH>S({0).X;

16
pis1;

ois1or2

20 R'is —H or C,-C,alkyl:

R"is C4-C, alkyl;, and

X is heterocyclyl or heteroaryl.

25
In a second aspect of the present invention, there is provided a pharmaceutical

composition comprising a therapeutically effective amount of a compound of formula
(1) and one or more of pharmaceutically acceptable carriers, diluents and excipients.
In a third aspect of the present invention, there is provided a method of treating
30  adisorder in a mammal, said disorder being mediated by inappropriate Wee1 activity,
comprising: administering to said mammal a therapeutically effective amount of a
compound of formuta {l) or a salt thereof.



di sorder. The termalso includes within its scope anmobunts effective to
enhance nornmal physiol ogical function. 20 As used herein the term "al kyl"
refers to a straight- or branched-chain nonoval ent hydrocarbon radi cal
having fromone to twel ve carbon atons. Exanples of "alkyl" as used herein

i ncl ude, but Qﬁ‘éf&ﬂ{h ébép@b &Qhé gresé'r?ctﬂ)élnhor?ttllrﬁreus &oﬁg&?ﬁ énethios&pr opyl,

n-butyl, isobuty , I sopent As used
herein, ttreetlmeﬁwer elareemaratyompem@e ‘admirggerindipl said wawmal 8 an al kyl group,

25 2 delhSodaN et hainiSr 8kokBBaf drroffila i} of P8k fleflr 0 carbon at oms

respectlv such ran or stral alne al kyl groups
useful in the Irp)aélﬁer&speqt nf/@ﬁtnreﬁent inveniips, thera isprevidesta tompaund of o, net hyl ,

eLhyl 6 NARRRN), of S9BF ARor (38R Merad: DULYL, CDULYL, iz pentyl

| sopentyl and her he term "al kyl ene” refers to a
strai ght or bﬂeﬂen@dawt@f theoraﬁenfanwttlomtbereaepmwedémarmlofrmVr ng from one

to ten C%%Bu@ﬁ %rmﬁ%ﬁgmr%ssaﬂfth%’e Kme%}spargﬁoﬁ’?ﬁmgaﬁgrbgnt'f ldddg. but

are not limte | 'ene t propy ene, and the
li ke. As iigEeptmentofis dlswdert@ewteelbgwmrwla@weeﬂ aftivity. t o an al kyl ene
group, as defined above, which contains at |least 1, and at nost 3, carbon
atons respectively. 35 Exanples of "Cl-C3 al kyl ene" groups useful in the
presdft invention i ncPETAILERPESCRIADION OFTHE INYENTIOM hyl ene, et hyl ene,

n-propyl ene, %%s'eﬁ%@Fe%P%@fé?m " lbg‘émlohﬁtg me%ns‘ﬁr ?ﬁ%ﬁnﬁff%' cﬂ‘yg ppe term

"al kenyl " refers a nonoval ent drocarbon ra avi n omtwo to
ten car bcﬂhgrwumal pgerfthasvéll elwrtbhmble@gberprdneﬂwad réapadse ofaeaspees of

"al kenyl g %réémuﬁﬁiﬂrah&rmnﬁ'a el H%%rng‘%)nﬁﬁ'ty#or |$E§E%6WJ?Lejseeré}18 2-butenyl,

and i sobut enyl use ere refers to an
al kenyl @hjeipn. Hyrthrsmiorss dhe igho @eraeentmllmeﬁgctue amesist’ nzeanaradyatnountst 6,

carbqp atggh a gg %r%ﬁ tQh cofrés dlnﬁls‘ﬁgjwowht% Rt reGEfed such aHb%EP resent

|nvent|on |ncI ut are not linte nyI propeny but enyl ,
2- but eny IrSSUiE ¢ irrmﬁ@mdetrgatmemsheajeg, eventlnn artamelieration héadgease refers to

F1 uorine ffdstderCoH siid Fg'e’degrr e(o%alva szﬁldcﬁ%edlééa%e%%d the term

"hal 0" refers to the aoenralcas l'uoro , brono
(-Br), anlsordsioThe Fgrmadsomsledewrﬂen S SW@ arapunts efeatize kﬂaﬁr&mnkyhbrmaéfers to
an al kyl @rouBgiesl fdsdioned above containing at least 1, and at nost 3
carbon atoirs resp ectlveI%/ substituted wth at |east one halo group, halo
bei ngCas def i Medsre hereain thetariadiydefestiorn Braigtéherdranched-cbginai ght chai ned

hal oal kylmdHouit hRRddatbdn b8l HAFREFRIM bAY RNIeRE daffdhUfiéns PEkarfifigs NOt
of “alkyl” as used herein include, but are not limited to, methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, t-butyl, n-pentyl, isopentyl, and the like.
As used herein, the terms “C4.C;alkyl” and “C;.Cs alkyl” refer to an alkyl group,
25 as defined above, containing at least 1, and at most 3 or 6 carbon atoms respectively.
Examples of such branched or straight-chained alkyl groups useful in the present
invention include, but are not limited to, methyl, ethyl, n-propyl, isopropyl, isobutyl, n-
butyl, t-butyl, n-pentyl, isopentyl, and n-hexyi. _
As used herein, the term "alkylene" refers to a straight or branched chain
30  divalent hydrocarbon radical having from one to ten carbon atoms. Examples of
"alkylene" as used herein include, but are not limited to, methylene, ethylene, n-
propylene, n-butylene, and the like.
As used herein, the term “C,.C; alkylene” refers to an alkylene group, as
defined above, which contains at least 1, and at most 3, carbon atoms respectively.
35 Examples of “C..C; alkylene” groups useful in the present invention include, but are not
limited to, methylene, ethylene, n-propylene, and isopropylene, and the like.



limted to, nethyl, ethyl, propyl, and isopropyl, substituted independently
with one or nore halos, e.g., fluoro, chloro, brono and i odo. As used
herein, the term"heterocyclyP" refers to a nonovalent three to twelve-
nmenber ed non-aromatic heterocyclic ring, being saturated or having one or

20 d it

Subst | tuents. o5 Sed NP, MACLR " R ElaR % QBRo e TR oRREE, DRl ' Do
opt i onal hgvihgifrenh two toten aarbensrand abldast orieneareerpegroby Houlie herfds) or cycl oal kyl

' : . | eyl i d I ted
o, 't of r Enample OF ianyf 85 SE0 HereH inclJe By, ofdiEhiEoui 8GAEE, o 1L 1 ©
pi per azi @apd jsouienyi per azi ned| onyl, pyrrolidinyl, imdazolidinyl,

Li di nyl 5 aTe] Wi w QL d anl t |,
Py ezl 0! neZaeBERIRIN M SRR W ar BN BIRBIGETY |
t 0 a nonabave sontbivimgetdeast a,garmiratmnnsaﬁ cevbarvatomst BExemplesef GG syst em f used
t
aﬁ . EPZC%;{‘I—W@% Q&ﬁﬂa"mﬂﬁ Hé%r@éﬁ}’rﬁ |(Tr{ ;haea g&]:ggnf ﬁ{)o)‘gllurﬁ t?& toeéf'ﬁ@ﬂ@
Exanpl es podpehyly 9'4b'UtegvifmltenybIandcsobbianylare not limted to, phenyl
2- napht hyl , BQSJUSE&RQI%W lthe i%hﬁ hﬁeﬁgéen" 2dsko ﬁu ? Ribrifle ?Clé l:iror‘ﬁ‘ﬁ’neused
refers 1o an aryl

her ei n, theterm Ik I eroar
def i ned K@ eirioding tlhambtbettdrm'o‘lmglm” eefem-to:ﬂz%hat%%rredlbalakfmoro (nﬁlepblpro (t-he Cl-C3
al kyl ene dps, Oﬁoeﬁg‘) in. Exanples of "aral kyl" include, but are not
limted to) benz eny gropyl , 2-pyridyl methyl, 3-isoxazolyl nethyl,
5-met hyl - 3- i séﬁa@eﬁvem fhye termri@..Qs hadsalkwi reéterstoydan alklgroupsss defined her ei n,
the term, even
ey oa 200 A ST 3o AoTRICHELS B RSRKELA shlsRb T, |
system B8t baamnemalmgroup,,hdmln@asﬂaﬁw twfrelsuEhamnlnwf/wqhdoramuredtoo seven
menbeg ed f r

&5 sﬁégﬁféﬂaﬁwed g}&ﬁq iﬁaﬁg&&ﬁ&l%ﬂ% !esefn‘t er e k@om Ufal'n

nltrogen etero es an sulfur
oxi des aliohiteld t;x|rrwélsyl,aaﬂ@yl.mromlmmswromtét%nbatﬁutemlrsdﬁ@sndermwmnthsmelyarrp| es of

X heteroarn?/dre hgﬁ)gugpg rﬁ&g 6881 BrolidGnddsae furanyl, thiophenyl, pyrrolyl,
I m dazol azol P tetrazolyl, thi azol yl, thienyl,

oxazol yl, i sofﬁmegllheremm f@zml"mteroox@yl’bsaferaw a mpmoviinilthigg to twetveadi azol yl ,
i sot hi az i I 1 r ol | nyl ,

2011 02 G hered 4 i Yl 56l ) P b g cndh AR

benz@édi odegrecppf umﬂatmyfﬂordwntapy\grcmeowmqrmhgwroatorarmg|snu%tﬁtéﬂnys selq@eq! n some
enbodi ne f YRR h C2-C9

het er oar ﬁoﬁ]ggosu GS@) %333)} Ner el ntd r‘ﬂ-[@r: m&y rSe Bﬁltg{ %gﬁﬁédg{@ﬁ)ml rﬁOrr%ef ers to an
al kenyl ogmﬂpﬁteragy%ﬁ‘nn%ﬂ oaw@@alksd@ng@i nExainrles piehsteraryalild mejetiepst 9

carbon a§RiRse, but are not limited to, tetrahydrofuranyl, pyranyl, 1,4-dioxanyl, 1,3-dioxanyl,
piperidinyl, piperazinyl, 2,4-piperazinedionyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl,

ystens.

25  morpholinyl, thiomorpholinyl, tetrahydrothiopyranyl, tetrahydrothiophenyl, and the like.

As used herein, the term “aryl” refers to a monovalent benzene ring or to a
monovalent benzene ring system fused to one or more benzene or heterocyclyl rings
to form, for example, anthracenyl, phenanthrenyl, napthalenyl, or benzodioxinyl ring
systems. Examples of “aryl” groups include, but are not limited to, phenyi, 2-naphthyl,

30  1-naphthyl, biphenyl, and 1,4-benzodioxin-6-yl.

As used herein, the term “aralkyl’ refers io an aryl or heteroaryl group, as
defined herein, attached through a C4.C; alkylene linker, wherein the C,.C; alkylene is
as defined herein. Examples of “aralkyl” include, but are not limited to, benzyl,
phenylpropyl, 2-pyridylmsthyl, 3-isoxazolylmethyl, 5-methyl-3-isoxazolyimethyl, and 2-

35 imidazolyl ethyl. '

As used herein, the term “heteroaryl” refers {o a monovalent monocyclic five to

seven membered aromaitic ring, or to a fused bicyclic or tricyclic aromatic ring system



As used herein, the term"al koxy" refers to the group Rai kO, where Rack is
al kyl as defined above and the term"Cl_C3 al koxy" refers to an al koxy
group as defined 15 herein wherein the aI kyl noiety contains at |east 1,
and at nost 3 carbon atons. Exenplary "Cl-C3 al koxy" groups useful in the

present 'cBMﬁnghé’Bné b, UcQ‘?hreQ bF s@c.rh‘%n@l%cyclld fﬂ?ett§ dede m@ﬂ%&%ﬁ ¥rorRAtROXY

N- pr opoxy, and I SOprop OXé used heréin he term "ar al y refers to the
group RoRBES., Thaserhetazoarny ingg|cRialheNSRTANTE rilt@g&nysulfyr, anéioépmew all as

defi ned ﬁQ@Y@atoﬂq'té‘hvﬁ%F? o | JHRuRur dditfes afd REALSQLY plfnfisdiigont ains 1 to 3

carbon atons 1In nolety. In certain enbodi rents, the aral koxy
cont ai ns hﬁfeé%ﬁ*%ﬁumtwﬁqnﬁ En@nallea@iwetﬁsp@wgrm@sugwhwsmnﬁu@me term

"aryl ﬁxymréﬁsfl etﬁ%pﬁ&)ﬁ %Lﬁgpﬂﬁ:d%1 p;%fd W, thazdif, t@ﬁg{;}o lﬁsth’a {,}I pRgypbove. As

used hereln e term ers to an a p as deflned
25 above OSQFWMA lsmaé@lmpxadraﬂolw @égtpywﬂﬁé quamvéﬁbla@lgzﬁﬂ lﬁﬁfﬁl@éﬁ@ld or

ISLL?IU ggt ;b?lﬁda%i[ pﬁre&\ﬁ?f gﬁi’lﬂdeHusﬂﬁﬂfﬁHﬂ Hﬁﬁ%nﬁlﬁ tSBBEIIFSIInW esent invention

I"'sop
subst i tutb@ﬂzqfl#réé)debﬁj@ﬁtmqphﬁﬂﬂhn@@iﬂ b@naadwéoi mr@qmﬁdylaeyrmaw%t hyl ,

hydr oxyal, Ké!'mda??(lglr oxypropyl, and hydroxyi sopropyl, hydroxyi sobutyl,
hydroxyl but and h droxyl -t-butyl. 30 As used herein, the term

"optit@nal | y" H‘E%@fﬁe emépdlﬂmt%qmlseeqr@émtwea@%rthe)b@tem@vsélm@)rsm&?yCer may not
occur, apdierdi &e@%téﬁﬁbg ltjé[/jl‘ﬂu't @hcoﬁéﬂéFoaranl%f&é’ ﬁﬁér? kbfgt do not

occur. As used Hereéel r i tuted" ers to sup stltutlon W th
t he naneﬁrOL@uB%ﬂefm?érﬁbom contedning @tém%2 and|at meiskd gageeePet. subst i tution

bei ng, a1 | oned Adnlses erehh i AR iReS 18do 1nE ol R whetded, i ! udes

soI vates of t I scl ose 0 oun sa ts. use er el e term

"sol vateasﬂéf'@dsaweén@&ﬂ)ﬂe@ﬂ “chaﬂkq%reée@tt@a@ﬁikemrpyppéﬂﬁwd 6 by a

sol “t1§ ('hBreﬁrh\'Nﬁean\VtﬁQtalk?ﬂn? &t f ¢ éﬁ@%}t%ééth fboh atéihs. thereof) and
a sol vent sol ven or the purpose of the invention nay not

i nt er f er Exgmplary te-Gsialitoryyigrayps t@@fulm o pegsephiaventiopdrcludex bwtAre §0bf sui t abl e
sol vent s jjiiied ggjﬁqetm;& é‘th@xy"ﬂlprb;bd‘}yt% lggpm?&@t er, nethanol, ethanol and

acetic acid. In the solvent used is a 5 phar maceutical |y

accept abl e sol"\ﬁéﬁ?d hES@&T@Pé%r%far@M’Wéfﬂf@Sr%M@%Rh%Q | yhergfedpt abl e
sol vent s 5jieht $Rd R{;ﬂ.é é}«w&r Heltéfb&@t A104b dMRES BboR. hﬁ@@heaéa%caﬁﬁéﬂtg 1@&' d. In

one _enbodinent, the solvent uséd is water. Certain onpounds
desc?? be@rakpdigouRsenEain hit3 6arBon Alams s thaalkexy ma*PEVrrd” Gﬁ'ﬂa“f‘ray ot herwi se be

capabl e @hRYintdritd) hePSraliORy EAAGRS 91BN aldif it PRRMIG oiety.
As used herein the term “aryloxy” refers to the group R;0-, where R, is aryl as
defined above. '
As used herein, the term “hydroxyalkyi” refers to an alkyl group as defined

25  above substituted with at least one -OH. Examples of branched or straight chained
C4-4 hydroxyalkyl groups useful in the present invention include, but are not limited to,
methyl, ethyl, propyl, isopropyl, substituted independently with one or more —-OH such
as hydroxymethyl, hydroxyalkyl, hydroxypropyl, and hydroxyisopropyl, hydroxyisobutyl,
hydroxyl-n-butyl, and hydroxyl-t-butyl.

30 As used herein, the term “optionally” means that the subsequently described
eveni(s) may or may not occur, and includes both event(s), which occur, and events
that do not occur.

As used herein, the term “substituted” refers to substitution with the named
substituent or substituents, multiple degrees of substitution being allowed unless

35 otherwise stated.

The present invention includes solvates of the disclosed compounds and salis.
As used herein, the term “solvate” refers to a complex of variable stoichiometry formed



10 of this invention include mxtures of enantioners as well as purified
enantioners or enantionerically enriched m xtures. Al so included within the
scope of the invention are the individual isonmers of the conpounds
represented by fornula (I) above as well as any wholly or partially
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any whoily or partially equilibrated mixtures thereof. The present invention also covers
the individual isomers of the compounds represented by the formulas above as

15  mixtures with isomers thereof in which one or more chiral centers are inverted. Also, it
is understood that any tautomers and mixtures of tautomers of the compounds of
formula (1} are included within the scope of the compounds of formula (1).

In one aspect of the present invention, there is provided a compound of
20  Formula (l):

wherein:
25 Ais selected from —H, aryl optionally substituted with at least one R group, and
heteroaryl optionally substituted with at least one R? group;

Each R is independently selected from the group consisting of halo, —OH, -NH,, -CN,
C,-Cz alkoxy, aryloxy, aralkoxy, —-CHO, —-C(O)R", —-C(O)OR", —C(O)OH, —-C(O)H, -

30 C(O)NR'R", -NO;, ~N(H)C{O)R", —-N(H)S(O).R", C;-C; alkyl, C4-C; hydroxyalkyl, C;-Cs
haloalkyl, C,-C,4alkenyl, —-{(CH.).X, -SR", and aryl;

oisQor1;



gisOorl;, 15 Dis: HN 61(WP . R2 is selected fromthe group consisting of
-Q(CH2)"NR R', -N(HHC(O Q(CH2)ONR R", -(CH2)O0X, and -CH2S(O 2X; 20 p is 1;
ois lor 2, 25 R is -H Cl-C4 alkyl; 8 R" is C1-C4 alkyl; and X is

het erocyclyl or heteroaryl. 5 1t is to be understood that reference to
conpound a I i 8in, f { 8 gonmpounds

W R n ¢ REn 5 B Sty e b 8o oD o e 83T A, b, .
R, Ra, Ralkore ~-RO)RRand aratkyX unl ess specifically linmted otherwise. 10 It
i s understood that substituent bonding |ocations having an unfilled val ence
are indicated by " ". The appropriate attachnments are further illustrated
in the wdsRéagedsrampl es recited below. A is selected from-H, aryl
optionally substituted with at | east one R group, and 15 heteroaryl
optionally substituted th at | east one roup, where R and Ra are as
defined el sewhere hereign”™NRh one enbodinerst ,NR is aryl substituted with at
| east one R group. In<c i n enbodi nent s, s aryl substituted with one
R group. In alternate enbagjnments, Ais aryl ubstituted with two R
groups. In additional enmbodi\ients, Ais aryl ;SObstituted with three R
groups. In another enbodi menty, A is heteroaryl ubstituted with at | east
one Ra group. In particular badi nents, the heteroaryl is a C2-C9
heteroaryl. In certain enbod nt)s, A is hetergaryl substituted with one Ra
group, In a particular enbodhaent, (#)] s heteroa o |'n certain enmbodi nents,
Ais %selected fromfuranyl, | Hindaz81, pyridinyl: pyrimdinyl,

t hi ophenyh is dr@ngraci oxol yl,  thianthrenyl, benzofuranyl, and quinolinyl. 25
Each R is independently selected fromthe group consisting of halo, -CH,
-NH2, -CN, Ci1-C3 al koxy, aryloxy, aral koxy, -C(OR"', -C(OOR', -C(O OH,
-Q(OH niCbONRR, -N2, -NHOOR', -NHS(O2R, Cl-C3alkyl,

Cl- C3hydr oxyal kyl , Ci1-C3

10 R'is halo, -CN, -NH,, C;-C; alkoxy, aryloxy, -C(O)N(H)R', -C(O)OR", heteroaryl
optionally substituted with at least one C4-Csalkyl, or -(CHy)X;

gisOor1;

15 Dis;

e

(R%, .

R? is selected from the group consisting of ~O(CH;),NR'R", -N(H)C(O)O(CH,),NR'R",
—(CH,)oX, and -CH,S(0).X;

20
pis 1;

ois1orz

25 R'is-H, C4-C,alkyl;



hal oal ky
at | east
Ris net
or hal oa

| east one

|, C2-C4 al kenyl, -(CH2)0X, -SR', and aryl. In certain enbodi nents,

s halo

30 one Ris Cl1-C3 al koxy. In particular enbodi nents, at |east one
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Cl-C3 al Ii@bowlrerMeuasrefefrato @Dramund$ thhmnbe(ycqme of farowia ()5as|defingd abovet e

enbodi ne n Spargl gyl tJ iments, Rais
benzyl . lt?' regﬁ cl(ﬁ)’?%dD th‘ %mE%th ﬁ R, @fndw@gsﬁ%?ﬁgﬂxﬁm%% In particular
enbodi rrermltrarwtsexs. rNR ACHZ (RI)m Were mis 1, RL is selected from
hal o, -CN, -NH2, Cl1-C3 al koxy, aryloxy, 15 -CONHR, -C(OOR",

het eroaryl optionally substituted with at | east one Cl1-C3 al kyl, and

- (CH2PgX. | n diie unddrsidodihat sulRtituent Bindiknlokations having antuntiligdaalems®odi nent s,
Rl is nethoxy. In other enbodinents, RLis -C(CONMHR . In further

enbodi nents, Rl is ﬁa-lfo. In particular enbodinents, RL is fluoro. 20 Dis:
10 HN cl /are-Rdicpated by © “. The appropriate attachments are further illustrated in the

15

20

25

30

35

working examples recited below.

Ais selected from —H, aryl optionally substituted with at least ohe R group, and
heteroaryl optionally substituted with at least one R®* group, where R and R? are as
defined elsewhere herein. In one embodiment, A is aryl substituted with at least one R
group. In certain embodiments, A is aryl substituted with one R group. In éltemate
embodiments, A is aryl substituted with two R groups. [n additional embodiments, A is
aryl substituted with three R groups. [n another embodiment, A is heteroaryl
substituted with at least one R? group. In particular embodiments, the heteroaryl is a
C,-Cq heteroaryl. In certain embodiments, A is heteroaryl substituted with one R®
group. In a particular embodiment, A is heteroaryl. [n certain embodiments, A is
selected from furanyl, 1H-indazolyl, pyridinyl, pyrimidinyl, thiophenyl, benzodioxolyl,
thianthrenyl, benzofuranyl, and quinolinyl.

Each R is independently selected from the group consisting of halo, —OH, -NH,,
-CN, C4-C; alkoxy, aryloxy, aralkoxy, -C(O)R", -C(O)OR", -C(O)OH, -C(O)H, -
C(O)NR'R", -NO,, -N(H)C(O)R", -N{H)}S(O).R", C4-Cj alkyl, C,-C3 hydroxyalkyl, C,-Cs
haloalkyl, C,-C, alkenyl, —(CH.).X, -SR", and aryl. In certain embodiments, at least
one R is C4-Cjalkoxy. In particular embodiments, at least one R is methoxy or ethoxy.
in alternate embodiments, at least one R is halo or haloalkyl. In particular
embodiments, at least one R is fluoro. In other embodiments, at least one R is chloro.
In certain embodiments, at least one R is -C(O)R", —-CHQ, -C(O)NR'R", or —C{O)OH.
In alternate embodiments, at least one R is —NH. In further embodiments, at least one
Ris Ris —=CN. In other embodiments, at least one R is C;-Cs alkyl or C,-C, alkenyl.



R2 is selected fromthe group consisting of -Q(CH2)ONR R",
-N(HC(OQ CH2)oNR R', -(CH2)3X, and -CH2S(O 2X. In particul ar enbodi nents,
R2 5is -Q(CH2)ONR R'. In other enbodinments, R2 is -N(H C(O Q CH2)ONR R".
In further enbodinents, R2 is selected from-(CH2)0X, and -CH2S(O 2X. In

I

Corme enbodi mehg Refsdnsgenpar ek b ke tioup Congleting BEGECRaIE R ('

parti cul &g akoboaCi@IR sandRiralkyl. resbme embodiatants, rfileastomedifiinenCsalkyll0 R is
thyl. Ip additi i N I & >
o buty1 | S SPaboRIRBTRINE by SRS LD o BRAL ARG S0P oY

enbodi meambpdiRientss ahteastydne Ris &h-Ce aikaxyesuchrasofdr exarngle, Rethoxy etdihdxy. | n
ddi t I i ; " a - | IS .. n-butyl,
=0 4 0" o B . o BoTHBETE 0T BB s AR, Pt

n

i sobu teroc eteroary

enbodi nebesgyl. Xi s heterocyclyl. In certain enbodinents, Xis a 5, 6-, 7-,
8-, or 9-nenbered heterocyclyl. In particular enbodinents, Xis

nmor pholinyl. In other enbodinments, X is heteroaryl. In certain

enbodi ments, XissaBbt€dirtrat eroaryl. I n particul ar enbodi ments, X is
triazolyl. It is to be understood that the present invention covers all
conbi nations of 20 gr s in the enbodi s descri bed herei nabove.
Speci fic exanples of c nds of the pregemRi nvention include the
fol | owi ng:

N2- (4-{[ 2- (di et hyl am no) et fyyl ] oxy} phenyl ) - N- [ 22( net hyl oxy) phenyl ] -5-(1
H pyrazol -4-yl)- 2, 4-pyri m.Af nedi am ne; “AV

oxy} phenyl)-5-(1 y

H i ndazol -5-yl)-N-[2- (et hyI henyl ]- 25 2, %! pyr\m di nedi am ne;

)| ] oxy} phenyl )®m nol> 4-{[ 2- (et hyl oxy)
phenyl ] am no}-5- pyrim di nylypheny(Ryet hanol ; (4 {[2-(diethylami
no)ethyl]oxy}phenyl)-N—[2-(nethy|oxy)pﬁ@%yl]-S-[S- met hyl oxy) - 3- pyri di

nyl ] 4@, 4-pyri m di nedi am ne; 30

4-(2-[(4-{[2-$diethylanino et hyl ] oxy} phenyl ) am no] - 4- {[ 2- (et hyl oxy) phenyl ]
am no}-5- pyr ihPyticHlane ents, 1SN~ (4- {] 2- (di et hyl am

i no) et hyl ] oxy} phenyl)-N4-[ 2- (net jyl oxy) phenyl]-5, 5'-bipyrimidine-

2, 4-di am ne;

N2- (4-{[ 2- (di et hyl anmi no) et hyl ] oxyfphenyl ) - N4- [ 2- (net hyl oxy) phenyl ] - 5- ( 3- pyr
idinyl)-2,4- pyrimdinediamne 5

N2- (4-{[ 2- (di et hyl am no) et hyl ] oxy} phRenyl ) - Nd- [ 2- (et hyl oxy) phenyl ] -5-(3-qu
nol i nyl)-2, 4-

n
(R,

Where mis 1, R' is selected from halo, -CN, -NH,, C,-C3 atkoxy, aryloxy,

15 -C(ON(H)R', -C{O)OR", heteroaryl optionally substituted with at least one C;-Cs alkyl,
and —(CH,)X. In one embodiment, R" is C,~C; alkoxy. In particular embodiments, R’
is methoxy. In other embodiments, R' is -C(O)N(H)R'". In further embodiments, R" is
halo. In particular embodiments, R' is fluoro.

20 Dis:

10



pyri m di nedi am ne; 5-(2-chl orophenyl)-N2-(4-{[2-(diethylam

i no) et hyl ] oxy} phenyl) - N[ 2- (net hyl oxy) phenyl ] - 2, 4-pyri m di nedi am ne;

N2- (4-{[ 2- (di et hyl am no) et hyl ] oxy} phenyl ) - M [ 2- ( et hyl oxy) phenyl ]-5-[1- 10

(phenyl net hyl )-1 H pyrazol -4-yl]-2,4-pyrim di nedi am ne;

N2- (4-{[ 2- (di et hyl am no) et hyl ] oxy} phenyl ) - N4-[ 2- ( net hyl oxy) phenyl ] - 5- ( 3- qui

nol i nyl)-2,4- pyrimdinedi am ne;

W (4-{[ 2- (di et hyl anm no) et hyl ] oxy} ph#hyl%) - 5- ( 3, 5- di net hyl -

H pyrazol -4-yl)-N4-[2- (et hyl oxy) phenyl]-2, 4-pyri m di nedi am ne; 15

3-(2-[(4-{[ 2- (di et hyl am no) et hyl ] gxy}phenyl ) am no] - 4- {[ 2- ( net hyl oxy) phenyl ]

am no}-5- pyrimdinyl)phenol; W/(4 21 (di ethyl am no) et hyl ] oxy} phenyl ) - N",

5- bi s[ 2- (et hyl oxy) phenyl ] -2, 4- (Fﬂﬁdl am ne; N2-(4-{][ 2- (d i et hyl am

i no) et hyl ] oxy} phenyl) - 5- ( 3- fur anyl ) - N4 [ 27 (et hyl oxy) phenyl ]-2, 4- 20

pyri m di nedi am ne;

1-[5-(2-[(4-{ (di et hyl am no) et hyl ] oxy} phe mn,o|4 2- (met hyl ox hen

yl ]am no}- 5- %% i3 selpcie 9’?‘)1 tb‘-’rﬂfﬁ“@ﬁ?l‘?‘ﬂ"ﬁéﬁ(ﬁ% 2“2)°NR (e Loy

3 m(|2n£)§ 4~ gﬂ(ﬁyc%(ldj)m@dﬁrzbﬁ F?O)-@ct:mgoﬁ ey FHORSBID) I Nh patticdiat ERbbdiRiehts! RXY) phenyl ]

N2- (45{[ & Qéiz&pyi%lﬁ% Hap@mm@%%%ﬁ%ﬂﬁ/ﬂ% -MHIS@IQUGHIMNBR1 Jn [Wthen - (et hyl o

E(é) Fgewlf}n b[ogln?%r@ée({ﬂt;ﬁgl géfﬁgd fr?ﬂ?i(ﬂﬂz)ox ahnd CIH)ZS(O) X]In ce? [al? (et hyl ) ph I
[ V. e oxy} phenyl ) am no] - 4- me 0X en

] ani no} - BMhggiments MANM Hanol ; YRORIPRE

5- (1, 3- benZOd'RGJ%OlH ér Mgb 3 Bikyl( 4n Sdrde émbaashdénwg)—ﬂ hivil ke ehibR@myents, N4- [ 2-

30 (rmeth heny yrim dj nedi ai n
5 (1 benTbiaset it Jn rertie I8 qmbadimentinF 41T REYb e ANPERIR THRRITFIR: [ 2
(et Ayl oxy )soé}ﬁﬂ)"h] additioriay émBbdifhehRER i8 BelebRd from n- propyl isopropyl, n-butyl _
N-[ 2- (et hyl oxy)phen I']-Nz-{3-[ 2- (4 nmor phol i nyl ) et hyl ]phenyl} 5, 5'-bi
yrim di iobgtyhangithivhe: 35
(

p
N- ( 1- met hyl pr qwé bz:4bn<§r (lﬂﬁammazghbédumbwﬁaf [sméthyt In Aitenitei azol - 1-
yl met hyl )phenyl ] am no di n I am no

) ‘) benzam de; %L
N-[2-(3- Wgﬁﬁ )l%ﬁm ]Inﬁgdlpgr ogime % iis,selectad from n-propyl,
| met hylig y'rﬂ-bLﬁy|5|sol5Utﬂ)’éﬂ1dﬁ-l§h |yjle- 2, 4-di am ne;

h -
en¥ne)err?br:gd:i)’mé'ntcsil )f( l|s etg ocensx ? N2

y
NZ- (4-{] 2- (di € hyl am no) et
( 15{ ,[ X |s¥1eterocyc?yi or Xetiroa

In SO
certain embodiments, X is a 5-, 6-, 7-, 8-, or 9-membered heterocyclyl. In particular
embodiments, X is morpholinyl. In other embodiments, X is heteroaryl. In certain
embodiments, X is C,-Cg heteroaryl. In particular embodiments, X is triazoiyl.

It is to be understood that the present invention covers alt combinations of

20  groups in the embodiments described hereinabove.

Specific examples of compounds of the present invention include the following:
N2-(4-{[2-(diethylamino)ethyljoxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-(1H-pyrazol-4-yl)-
2,4-pyrimidinediamine;

NP-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-5-(1 H—indazo[—5-yl)-I\I“-[Z-(methyloxy)phenyl]—

25  2,4-pyrimidinediamine;
[4-(2-[(4-{[2-(diethylamino)ethyl]oxy}phenyl)amino]-4-{[2-(methyloxy) phenyilamino}-5-
pyrimidinyl)phenyllmethanol;
N2-(4-{[2-(diethylamino)ethylJoxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-[5-(methyloxy)-3-
pyridinyl}-2,4-pyrimidinediamine;

30  4-(2-{(4-{[2-(diethylamino)ethyl]oxy}phenyl)amino}-4-{[2-(methyloxy)phenyljamino}-5-
pyrimidinyl)phenol;

14



phenyl]-2, 4-pyrimdi nediamne; 5
di et hyl am no) et hyl ] oxy} phenyl ) -5-(2-fl uorophenyl)-N-[ 2-(net hyl ox
2, 4- pyri m di nedi am ne;

{[2 (di et hyl am no) et hyl ] oxy} phenyl ) am no] - 4- {[ 2- (et hyl oxy) phen

(
O}\F &f’g@ﬁ&%{ﬁ%@no)d}wgw@r%ﬁﬂeny%"ﬁ'ﬂftfnélmzy%%!%%y‘] 05x5§/)bgﬁgnr?|ﬁ"ie 5- phenyl - 2
, 4- 10 p?r‘lrdwmm&edl am n_e 4-(2-1(4-{[2-(di ethyl am _
;03;’,) o Y N R bRBEMYIah TRy 1ck oend STRA P RHBRSEME B B rdinyi)-2.4-
4-(2- [(4pyr[m|dmd@mm ami ,no) et hyl ] oxy} phenyl ) am no] - 4- {[ 2- (et hyl oxy) phenyl ]

T s i b i

/ 2-(4- {[er(rtmwdwmn no) et hyl ] oxy} phenyl ) -

ﬁoglhle %ﬂ%’m%%éﬂ??ﬁ h%l%%%mx%éﬂéﬁl},i&g pheﬂgw[%ﬁ?%mlgge % elny;(y) phenyl ]

- 20 2, 42pypyrimidinediammet ne;

4- (27 [(47\:%162 1RCTE %‘@@@g@%@@ﬁf[\fwét},aemalen%qﬁﬁ (met hyl oxy) pheny! ]

5
%21 ? glg{[mrtedvimdﬂwl)a‘rﬁ-pm)aeo!mfvll -axdydyimigigediaminB2- (et hyl oxy) phenyl ]-5-(2-net h

L L T e D s el
(et hyl oryfimidinediamime; 4- pyri m di nedi ami ne; 3-(2- [(4 {[2- (d| et hyl am
| no) et hyhpox %[e%%”“f’[ Qe%n&yiﬂr%hhw@s' L RN R0 IBBIAL0)-NP2-

pyri m di nyl') benzoni
N2- ( 4- {[ﬂnef@vlexﬁphWJMﬂmrp!d]r@w}rprmnyl) N-[ 2- (et hyl oxy) phenyl ] -5-[3- 30

fﬂﬁ; o y(bge}md.et@éﬁg% éémmyﬁﬂ%@;\aﬁm zjtﬁgét{nﬁg,,(ﬂ,gr?énwérﬂtﬁb}s

(et hyl oryjirpldewpher@l;4- pyri m di nedi am ne; N—(l met hyl propyl )-2-[(2-{[4-(1

a4y 19 Sz UG SA TSR IPime rety -2

{4-] (4- {PSZHFOWEIGHWTB&%A) phenyl ] ami no} -5, 5' - bi pyri ni di n- 2-
| ' )
yl)am ”0}@3 heny Al n)@ hyé&gx}pr%{@nis((é f;{;rfa%yl ﬂl“?é [WtBfAbky)phenyi]-2,4

no) et hyl
20 pyrtmldmedlamlne

)
-(
4-

“1-[5-(2-[(4-{[2-(diethylamino)ethyl]oxy}phenyl)amino]-4-{[2-(methyloxy)}phenyllamino}-
5-pyrimidinyl)-2-thienyl]ethanone;
2-(2-{(4-{[2-(diethylamino)ethyljoxy}phenyl)amino]-4-{[2-(methyloxy)phenyl]amino}-5-
pyrimidinyl)phenol;

25  N%(4-{[2-(diethylamino)ethylJoxy}phenyl)-5-(3-flucrophenyl)-N*-[2-(methyloxy)phenyl]-
2,4-pyrimidinediamine;
[3-(2-[(4-{[2-(diethylamino)ethyl]oxy}phenyl)amino]-4-{[2-(methyloxy)phenyljamino}-5-
pyrimidinyl)phenyljmethanol;

5-(1 ,3-benzodioxol-5-yI)-N?-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-N*-[2-

30  (methyloxy)phenyl}-2,4-pyrimidinediamine;
5-(1-benzothien-3-yl)-N*(4-{[2-(diethylamino)ethylJoxy}phenyl)-Ar*-[2-
(methyloxy)phenyl]-2,4-pyrimidinediamine;
N*-[2-(methyloxy)phenyl]-N>-{3-[2-(4-morpholinyl)ethyl]phenyl}-5,5'-bipyrimidine-2,4-
diamine;

35  N-(1-methylpropyl)-2-[(5-(1H-pyrazol-4-yl}-2-{[4-(1H-1,2,4-triazol-1-
yimethylphenyllamino}-4-pyrimidinyl)aminolbenzamide;

12



yl }am no) benzonitrile; W (4-{[2-(diethylam

i no) et hyl ] oxy} phenyl) - N4-[ 2- (et hyl oxy) phenyl ] - 5- ( 3- net hyl phenyl ) -

2, 4-pyrimidinediamne; 5

NZ- (4-{[ 2- (di et hyl am no) et hyl ] oxy} phenyl)-2',4' -bi s(met hyl oxy)-N -[ 2-

(ot AP PRy AN B S8 i 85 e,
met hyl pr @pidlipmineH- pyr azol - 4-yl ] -2, 4- pyri mi di nedi ami neI ] 1-5-[2 10
M(4-{[2 n -5-

L 2 BRI ORRRP )Mk ) pheny!

Nl-[j (|2 I_(I'(I?Ih{lfp&‘)Phﬁréflli‘ﬂ/‘!'ammldmtﬂhmlf]&)xy} phenyl ) am no] - 4- {[ 2- (et hyI oxy) phen
% > % bl séﬁé[?ha%{ﬁ%ﬁmpﬂ@ ?%ﬁfﬁﬁ?l’? Fgé?@b.‘&?n Tya?rr’?ﬁ e RN v 1 ) - Na- [
(rret h[epyyrinpitieediaming; 4 pyri nmi di nedi am ne;

Nd- [ 3- (21gﬁgﬁ‘¥('4éfzu@ Iﬂ{%ﬁlﬂb)'e yﬁbﬁ&&‘?‘éhﬁ glaml}l%]h‘%[z((Hé'}ﬂyl&yfphteMtPaﬁ%o}l yl met hyl

phenyl ]

N4- [ 3- (25ﬂmlm}dmy1)psemﬂmeﬁmobn@ yl ) phenyl ] W { 3- [ 2- (4- nor phol i nyl ) et hyl ] pheny
}

e

[
[

ttﬁyl am n(SE'g[?h(qungﬁ ﬁenyﬁ?’@?f{fgﬁ% éthgl wEhml]—Szphe%l—z 4-
)

VN

I
i
(et h§1 opyfmpidnediaming; 4- pyri m di nedi am ne N2 (4-{[ 2- (di et hyl am
in

. 2 et ?Yu(gfﬁl@]wh%am%o AR ORI IBMER MR AV A (rsthyle B HBRY RAHRRY)-3-
N2- (4 {[zylﬂmidwhwrmiqap)cbt hyl ] oxy} phenyl )-5-[1-(3-nmet hyl butyl)-1

W o Lo G B B o P TR DO BASE T 22 bt pye

rol o[ 2, BPYUPWM)wnZOA‘quIC) 2,4-pyrimd i nediam ne;, 5-(3-chloro-4-fl

uor opge nW“) 2- P{lfn[(@pﬁé’da@%%hg% rr:lg%lg gﬁggl X MAdRAPA I sUispyrimidine-

(et hyl oxy) p
M (4- {[22(431¢1Ietﬂrr3ﬁl ami no) et hyl ] oxy} phenyl ) - N4- [ 2- (et hyI oxy) phenyl]-5-(8-quin

|O|no|) ggmﬁéé%zﬁgmiﬁggﬁ%ﬁ@gb% gl%w{??(lﬂliﬂ[(r;ne%r%o? yl oﬁm) phenyl ]-

2, 4- pyr i wydaneingdiaminge; 3-[ ( 2- {[4(1

;t)laan ;‘O benzoh | ;gf}el\‘uplwEXJ{[)ZQH%WHN’Y}H&)@%I]&W%h'elﬂylP-W-i[f'j(rﬁétﬂylﬁiy)phenyl]—

N2- (20{[ 2-.‘{ ﬂyftﬂllﬁvp@lmﬂﬂ'@) et hyl ] oxy} phenyl ) - N4- [ 2- (net hyl oxy) phenyl ] - 5- ( 2- nap

ht hal enylg) o 2o BXEhPhRNMRFEhABxPBhenyhamino]-4-{[2-(methyloxy)phenyllamino}-5-
pyrimidinyl)benzaldehyde;
N2-(4-{[2-(diethylamino)ethyljoxy}phenyl)-N*-[2-(methyloxy)phenyi]-5-(2-methylphenyt)-
2,4-pyrimidinediamine;

25  5-(3,4-dichlorophenyl)-N?-(4-{[2-(diethylamino)ethylloxy}phenyl)-N*-[2-
(methyloxy)phenyl]-2,4-pyrimidinediamine;
3-(2-[(4-{[2-(diethylamino)ethyljoxy}phenyl}amino]-4-{[2-(methyloxy)phenyllamino}-5-
pyrimidinyl}benzonitrile;
N2-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-N*-[2-(methyloxy)phenyi]-5-{3-

30  (methyloxy)phenyl]-2,4-pyrimidinediamine;
NP-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-[4-
(methyloxy)phenyl}-2,4-pyrimidinediamine;
N-(1-methylpropyl)-2-[(2-{[4-{1H-1,2,4-triazol-1-yImethyl)phenyflamino}-5,5'-
bipyrimidin-4-ylyamino]lbenzamide;

35 2-(diethylamino)ethyl {4-[(4-{[2-(methyloxy)phenyl]lamino}-5,5"-bipyrimidin-2-
yl)amino]phenyl}carbamate;
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14 NZ- (4-{[2-(di et hyl am no) et hyl ] oxy}phenyl )-5-[3,
5-di met hyl - 4- (et hyl oxy) phenyl ] - N-[ 2

t hyl h 1]-2, 4- di nedi
gm(BZ {(2 %g (eglye][ hyI ampxz)l) req[ h;/ln]eo;(f/‘?]pﬂgnyl ) am no] - 4- {[ 2- (et hyl oxy) phenyl ]
am i no gpgg
5- 4} bg (?Orrgﬁ #}@}(@%Wiaﬁ?ﬁ{}%ﬁ pﬁwl&anz HO] ybll%yr%mr%cgyet hyl ] oxy} phenyl)-N-[ 2
;f thyvlﬂo&?ﬁp}b@nmf‘]lm@ 4-pyrimid inediamn ne;

N4- [ 2-
(meg y‘l{ E);?(%Q%ﬁﬁ AHH@!;H@?%%W%?&B‘%“E ﬂgﬁﬂ-ﬁ Lméﬁ&lad)ﬁﬁwyﬁﬁ@%ahﬁﬁwéﬁﬂ)) [
}N(4h{ I[ 22(4dpysintiginegiemisicet hyl ] oxy} phenyl ) - N-[ 2- (et hyl oxy) phenyl ] -5-[4 10
met t
5- [ 5- e Wzg‘l‘ga%'g rh[ai?“ Q?*k’é&y?ﬁ”%ﬁ@ ?nz, ?)%ﬁm?thuy"’xw a5 no) et hyl | oxy} pheny! ) -
N4- [ 2- ((meﬂhylbwapbm@wafﬁﬁ1bt|®rlzruqy9e-2m<ﬂamm; am ne;
NZ- ( 4- h ]-5-]3-
(tr |(f I Bor o-xEt{%;P%hﬁen I%)g@pﬂé%arl n?‘ 2 -li-k %!Bgﬂé%nﬂﬁﬁ) Phenyt -
W (4-{] 2n(edmémrnwl)anm)aeowvmawpmwmuamu{ez (et hyI oxy) phenyl ] - 5- (5- qui no
n

4-

oh ) A RGBT

(et g owymhmmbpewuﬂwvmnﬂdmedamumh ine; 1-[3-(2- [(4 {[2- (diethyl ami

10 <0 R Sl R AL U i

i no) et hyﬁ}mlﬂqllﬂbémemd]@c%tamﬁdmor o- 4- [ (phenyl net hyl ) oxy] phenyl } - N-

o) et hyl FoR S RERIA T ERRY - MBIty ey e . Y 270

pyri m di ﬂediha@kﬁehem@-z 4-pyrimidinediamine;

ol A AR A RNEI s old ki g ) -

N2 (4- {[blr(ydmlmﬁyﬂéﬂlami)ﬂel hyl ] oxy} phenyl ) - N4-[ 3- ( 1- pi peri di nyl met hyl ) phenyl

(a2 G AT Seadol AR 3 e TP el MIPBRN R v [2- 30

(et hy| o¥ipypméting-2.4diamiper i mi di nedi am ne; W (4-{[2-(diethylami

?% tethh?/'oll(\fm‘(xlﬁ F@‘ALH anﬁn& éfr(y%&)g«?ﬁmmtngﬁfefhdny)%bﬁyn N*j2-

N2- (20{[2m@thwl@e<w;a aw|]%¥@VW|d]WWF%nyI) N-[ 2- (3-fl uorophenyl)ethyl]-5,5'

bi pyri m dieng-rodafktfiThSRthytloxylphenyl)-N*-[2-(methyloxy)phenyi]-5-(4-methylphenyl)-
2,4-pyrimidinediamine; _
N’-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-5-[1-(3-methylbutyl)-1H-pyrazol-4-yl}-N*-[2-
(methyloxy)phenyl}-2,4-pyrimidinediamine;

25  N’~(4-{[2-(diethylamino)ethyl]oxy}phenyl)-N*-[2-(methyloxy)phenyl}-5-(1H-pyrrolo[2,3-
b]pyridin-4-yl)-2,4-pyrimidinediamine;
5-(3-chloro-4-flucrophenyl)-A2-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-A*-[2-
{methyloxy)phenyl]-2,4-pyrimidinediamine;
N?-(4-{[2-(diethylamino)ethyljoxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-(8-quinolinyl)-2,4-

30 pyrimidinediamine;
N?-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-5-(4-ethylphenyl)-N*-[2-(methyloxy)phenyl]-

2 ,4-pyrimidinediamine;
3-[(2-{[4-(1H-1,2,4-triazol-1-yImethyl)pheny!]lamino}-5,5'-bipyrimidin-4-
yl)amino]benzonitrile;

35  N-(4-{[2-(diethylamino)ethyljoxy}phenyl)-N*-[2-(methyloxy)phenyl}-5-(2-naphthalenyl)-
2,4-pyrimidinediamine;
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ﬁlg-(4- {[2- (di et hyl am no) et hyl ] oxy} phenyl)-N-{[ 2- (et hyl oxy) phenyl ] met hyl }-5
,5' - bipyrimidine-2,4-diamne; 15 3-(2-[(4-{[2-(diethylam

i no) et gyl ] Ioxy} phenyl ) am po] -4-{[ 2- (et hyl oxy) phenyl ] am i no} - 5-

W (o] 2 SR Py IR enHs P P A Y AP ROYS PSR 125 (1. i an
t hr enyl ) {mgihglopylphenylliZd-perthidinediag)ine

L A B o 5 -

5- ( 1hbfanp@lﬁmidim¥)ﬁer;zia)nid€2- (4-{[2- (di ethyl ani no) et hyl ] oxy} phenyl ) - M [ 2-

o b 2- AR B Y AL A BB el BN - 2, 4- pyr i di ne
di am ne; (m@th_yioxy)pheny_l]—2,4-pyrimidinediamine;

(ot ! oD BRa St eI S shortcs EhEABOA DEE Sty -5 (4
Hl-%{ ﬁzloI)(méthylo?y)f&ﬂeriy;lﬂ-i(,zl-ipﬂ_im@dir@;:li_amime?;azQI -1 -

KA (4-{ %IZA? g?@‘?h‘@eﬁ%ﬁﬁ@g@? %ﬁ?’@i‘%e%m_nydl "-(Tftwlp {ﬂgt[l?ﬂy I|]b5>2[§l) phenyl ] - 5- (4- pr opy
| phendl ) {(mesy@hid)ppgmyllr2,dHippedidinediemine; _ o
M 1 (2- amieniegy ) AR Ao M AR b bapey ) -5.5 -
gﬂ[ﬁf ( n?mbyiyiwixy)pf)emﬁﬂ?ﬂ,éwtﬁmwiryefiwmitﬁa- [ 2- (4-norphol i nyl) et hyl ] phenyl } -5,

S (2 b} DAL GRS B o Bie N - LoR PAOPRENISAS - [ 2- (et by oxy) p
henyl ] - Zyiflugromettiytipimeng]@p-pgimidinediamine;

30, PIE i B AT SR Ak 101
M [ 2- ( 3- pydiddEidansing;et hyl ] - N2- (4-{[ (4- et hyl - 1- pi per azi nyl ) sul f onyl ] net hyl
} phenyl) 35(%2';2@ﬁ@ﬁ@%ﬁ%‘%hylﬁNY-'(Q-{[%(éﬁéWFaH?ﬁdiéﬂﬂ?ﬁ’&x@}ﬂh@ﬁyn-ﬁﬁfﬁ' bi

phenyl yl y-'R2~
i et hyl anm{mejrytoylchexylrhéremgiidingdjapiieret hyl oxy) phenyl ] -

1 57 nre st e e TR hat SRR TR o Yhiphffertino:. 54

4- (220 (4-5tpvei(dingihghyllethempaeshy| | oxy} phenyl ) am no] - 4- {[ 2- (met hyl oxy) phenyl ]

f‘g‘og‘g% - 3[Afgg{’gzg@lgﬂﬁﬁﬁm&%%ﬁg%ﬁrga.l_n?i)-sf-‘ﬁlffwo-é{(%ﬁéMn%étin%’@&jﬁh%hmlha—m
[2-(methyloxy)phenyl]-2,4-pyrimidinediamine;
N2-(4-{[2-(diethylamino)ethyl]oxy}pheny)-N*-[2-(methyloxy)phenyl]-5-(6-quinolinyl)-2,4-
pyrimidinediaming;

25  N*-(4-{[2-(diethylamino)ethylJoxy}phenyl)-N*-{[2-(methyloxy)phenylimethyl}-5-(1H-
pyrazol-4-yl)-2,4-pyrimidinediamine;
N?-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-N*-[3-(1-piperidinylmethyl)phenyl}-5,5'-
bipyrimidine-2,4-diamine;
N-(4-{12-(diethylamino)ethylloxy}phenyl)-5-[3-(ethyloxy)phenyl]-N*-[2-

30 (methyloxy)phenyl]-2,4-pyrimidinediamine;
N-(4-{[2~(diethylamino)ethyl]oxy}phenyl)-5-[4-(ethyloxy)phenyl]-N*-[2-
(methyloxy)phenyl]-2,4-pyrimidinediamine;
N%-(4-{[2-(diethylamino)ethyijoxy}phenyl)-N*-[2-(3-flucrophenyl)ethyl}-5,5-bipyrimidine-
2,4-diamine;

35  N’~(4-{[2-(diethylamino)ethyl]oxy}phenyl)-N*-{[2-(methyloxy)phenylimethyi}-5,5'-
bipyrimidine-2,4-diamine;
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(et hyl oxy) phenyl]am no}-5-pyrimdinyl) benzoate; nethyl 4-(2-[(4-{[2-(d
i et hyl am no) et hyl ] oxy} phenyl )am ino]-4-{[2- 35

(et hyl oxy) phenyl ] am no}-5- pyri m di nyl ) benzoate; 5-[3,
5-bis(trifluoronethyl)phenyl]-N2-(4-{[2-(diethylam

th )rm d
Iltr“;O%\l(Za (%bl( EM}-@?@ ?/? zet?‘m?ﬁ{} ?{é@%pheneﬁiﬂ%@yi%éﬁr?g oxXy) p}ﬁiﬂngf] gn(l
H- pyrazopymidWY))b@Z@lOpﬁwd m di nedi ami ne hydrochl oride. Salts of formula (1)

o O NPRESPRERES AR ench A1 L ohliok Iendi RSl ypot | on are

phar maceuti c ts enco sse hin the'term
"phar rrac@&pmmnd!ye@@mm able salts" refer to non-toxic salts of the

conpognd Hﬁ‘%ﬁ! f t he present
[ n\r/ne)nétill oy%yqaéthﬁﬁﬁgghgﬁox @?}W“éﬁ F]-ﬁetﬁge“ ve p?’oﬁn a nlot rogen on a
subst i tuétﬂffuqrnmﬁml)@tﬁﬁﬁﬂr@rﬁpﬂﬂmdlﬁ&@ﬁmw% ). Repr esent ative salts include
the foll g 4 Bo_ e, 10 bi carbonate,
bi sul f at g%%t g?'lt’"ﬁazlfzeﬂfﬁp?a e (&E{%m ge ﬂalfhglFlﬁ&ﬁJheh et at'e, cansyl at e,
car bonat énetbiilosy)pbenyl Apuiridinediaming;r at e, di hydrochl ori de, edetate,
edi syl at ol ut amat e,

gl ycol | ?\gr ?E%@E)Q)holuﬁg)é{rﬁljeson&@ é?iﬁn‘:\ﬁg'g?g)g ﬁ’;rlllez 4‘@”[(%%@% g%m&rgé
hydr 6)@h| eSlr1(%2-(H@my!ﬁwn@)gﬂwﬂ@%®enyi)-§d2d%t ylp&ﬁpmﬁwﬂﬁ -l actate,
| act obi og\ﬂ ZIOL(@EB%Q@Q K?g‘%%‘" izl .e, mandel ate, 15 rresyl at e,

m d

met hyl br yl sul fate, nonopotassium naleate,

nmucat e, Mapey3-Huerophanyhethy]- 5?@’#@01@%4—&!&-&%{%1”'6)?&4 -Htagol-banoat e (enbonate),
pal mt at %m&ﬁmp%w ﬁei)ynﬁ’l Iﬁédl phosphat e, pol ygal act ur onat e,
alic

pot assi u at'e, "so |um stearate, subacetate, succinate, tannate,
tartrate/ ﬂé&[@r(ﬂw&ylwaq)aﬁwaoxyﬂphe@vlﬂn%d?ﬂaethvlpm@hwll}éﬁm pevphenlval er at e.
Qheqssalzt43 yrm&lﬁ:a?dlﬁﬁqﬁeno" 20 pharnmaceutically acceptable, may be useful in
t he prepara I on o ounds .of this invention and these forma further
aspect oﬂ\f‘t[ﬁeamm@mﬁnyametwlv d4i{R-[disthirminelethylestphenyh-5.55bipyimiding- apy |

ther apeubi£ghinneef fective amounts of a conpound of formula (1), as well as
salts and sol vat es t her eof adm nistered as the raw chemcal, it is
possi bl e N tf[%ﬁ"@*é\mxyﬂm'@n&'&mﬁf?ﬂ{i‘ﬂ?rﬁ BdiemerrasiinyptulivheeulibiTal 25

CONMpPosi t inPrimffeRs didisthive: the invention further provides pharmaceuti cal
conmposi tions, which | ncI ude t herapeutically effective anounts of conpounds
of LRR f Eriddirhenyy) A -cletnyiaminelsir Ao aaphanhdai2-(ariyoRaPBior o

phar maceuty4. gﬂhlnumgg,gﬁ:]m@bl e carriers, diluents, or excipients. The
conpounds’ of  the fo and salts and sol vates thereof, are as

descri bed- @thﬂ?f@”Wﬂé\%éﬁﬁ'@r@é@da“’"HPleﬂ“élﬂf”(ys}!?h%Wl)é‘!?d?'ﬁméwmymh%@ﬂ] be 30

accept abbey pitirhilRedi@Mife; of being conpatible with the other ingredients of

t he
N*-[2-(3-fluorophenyl)ethyl]-N*-(4-{[(4-methyl-1-piperazinyl)sulfonyllmethyl}phenyl)-5-

25  (1H-pyrazol-4-yl}-2,4-pyrimidinediamine;
5-(3-biphenylyl)-N?-(4-{[2-(diethylamino)ethylloxy}phenyl)-N*-[2-(methyloxy)phenyl]-
2 4-pyrimidinediamine;
N*-{[2-(methyloxy)phenyllmethyl}-N?-[4-(1H-1,2,4-triazol-1-yimethyl)phenyl]-5,5'-
bipyrimidine-2,4-diamine;

30  4-(2-[{(4-{[2-(diethylamino)ethyl]oxy}phenyhamino]-4-{[2-(methyloxy)phenyl]lamino}-5-
pyrimidinyl)benzonitrile;
methyl 4-(2-[(4-{[2-(diethylamino)ethyljoxy}phenyl)amino]-4-{[2-
(methyloxy)phenyl]amino}-5-pyrimidinyl)benzoate;
methyl 4-(2-[(4-{[2-(diethylamino)ethyl]oxy}phenylyamino]-4-{[2-

35 (methyloxy)phenyllamino}-5-pyrimidinyl)benzoate;
5-[3,5-bis(trifluoromethyl)phenyl]-N*-(4-{[2-(diethylamino)ethyl]oxy}pheny!)-N*-[ 2-
(methyloxy)phenyl]-2,4-pyrimidinediamine; and
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formul ati on and not deleterious to the recipient thereof. In accordance

wi th another aspect of the invention there is also provided a process for
the preparation of a pharmaceutical formulation including adm xing a
conmpound of the formula (1), or salts and solvates thereof, with one or

nor e pharppqg_ @yt | ’ Ia@n ' O L pgent s.

Phar maceut i cz# (P@%tﬁ |%@ﬁ§ﬁW‘%ﬁp é\gé%?(rggfhpﬁﬁﬂﬁﬁ?nyggisgk} lggr?rsr%;d?éont ai ni ng
a pr edeyBi2r-pginidimediaminsf hydeadhipgidengr edi ent per unit dose. Such dosage may
vary 17 depending on the condition being treated, the route of

adm nistration and the age, weight and condition of the patient, or

phar maceut i calSafte oifarragla dherenalso ercopmassed. ctypiday,dhe salged éhe repgntcont ai ni ng
a pregdet ern.f : [ ' e | : rred unit
Gosags. 1 SEhfEfsrETRRhecely ARy ol Eork I Sl BalR hectdosed Rt g R ™

her ei n abpheemeesiiticelty, acseptablesplis 'opier in rorftodictsalimof the cempounsts dithisict i ve

I ngr edi et =yrt LU LG > ' QL epar ed
by any oftvepfofl TR, cofutint B B RdEhE Rlerih ey onifize BB <Gibh O

f or nul at iseltssdarivgd frermealnipogen b a sabistitugns inrthe icomppyndefiformaddtbpri at e rout e,
for exa al. (i ' 'F@E{aﬁl ' 10

nasal , F?S?E‘%%n |ﬁ%€%%i'?\élgu%ﬁtlgcg:a I{Mns | %g%cgfat%k&{n?%gtarnr?g'%%hgéaaé?'nal or
par end er dicathamateu disnifpte Liatitaie doate, bramidencalciumegdetatetoameyiataus or

| ntrader %Q%Paf%gg@%agg@%ﬁ&g}éﬁ%@&@&%ﬁfgfgé@aat@,e&h@raterwstmhod known

inthe art' o I nto association’ the
active i egyletei umarafiet glucdptate aglut¢anatss plutamatexgygsillarsesifate, 15 Phar maceut i cal

formul at i LA S | as discrete
ni ts cuchRaisSRREEs HiAanah il APbOTIE i AB:BC B AORIER Sl
suspensi dotlids, isethjensteidadatenlgptobignateulaurate;umalate, walepiee nepdeiBteor whi ps; or
oi |l -i,p- IO . iw%m‘, 4 b b O ' . For

I nst gﬁcﬁ%}atédrn%‘h@ﬁﬁﬁez rat ilrﬁ{ﬁatlﬁﬁ%tﬁﬁgfspigéri% rg#ﬁc%d%dalgﬁg’{% (a)llregic%zpsul e, the
active 2tucdte)gapstaiemitate ddmdiyl@ueainine.doxalate pamogtelembepatel.oxi ¢

phar maceuyt,j | : Lar : cerol, water
Bnd t he e Do o o e “Fo s
sui t abl e stligylate, spdivam gtasr atemybamtﬁteasmciﬁaﬁﬁarmatec%mtﬁuteéaa%mswatﬁeut i cal

carrier ?ﬁ%fﬁo@iae?tﬂm%m SRR LR Se. herlslis, SHAHPAE not St arch or

manni t ol avoring, preservative, dispersing and coloring agent can al so
be 28 prp@gémqeutsaq%mp@@t@hi% meidlee usefyrie fieriraeeratigoaicempeinds efdhis as

fjesc_r | begh ARGYLand s fdn_lnl ' fﬁ&héroésrcﬁ%& dhihléntdheat hs. Gidants and
ubricants such as collordal silica, talc,
While it is possible that, for use in therapy, therapeutically effective amounts of
a compound of formula (l), as well as salts and solvates thereof, may be administered
as the raw chemical, it is possible to present the active ingredient as a pharmaceduticai
25  composition. Accordingly, the invention further provides pharmaceutical compositions,
which include therapeutically effective amounts of compounds of the formula () and
salts and solvates thereof, and one or more pharmaceutically acceptable carriers,
diluents, or excipients. The compounds of the formula (l) and salts and solvates
thereof, are as described above. The carrier(s), diluent(s) or excipient(s) must be
30 acceptable in the sense of being compatible with the other ingredients of the
formulation and not deleterious to the recipient thereof. In accordance with another
aspect of the invention there is also provided a process for the preparation of a
pharmaceutical formulation including admixing a compound of the formula (1), or salts
and solvates thereof, with one or more pharmaceutically acceptable carriers, diluents
35 orexcipients.
Pharmaceutical formulations may be presented in unit dose forms containing a

predetermined amount of active ingredient per unit dose. Such dosage may vary
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magnesi um st earate, calcium stearate or solid polyethylene glycol can be
added to the powder m xture before the filling operation. A disintegrating
or solubilizing agent such 30 as agar-agar, calcium carbonate or sodi um
carbonate can al so be added to inprove the availability of the nedicanment
when t he ggrm | Sl : q i aldeh ry, suitable
bi nders, dﬁ ri cggcr)]dt @edag@ﬁrgg%.a a??‘ﬁgﬁgﬁéwgaﬁﬁﬁ'@%ﬁ%?ﬁ% ag§% g can al so be
i ncor por aveéght and eonditionmf theupadient, supharhiaseyicatiornulptinnisuory ke priegentedel at i n,
nat ur al : : . ; rs, natural
TG &os%‘a*&‘?neaé” %IMﬁggir&fetQﬁﬁr%daaﬁné Bg§&|v§ g@fréhné%glﬂ Ghle

and synthetic guns s cn as cla, tragacant um al gi nat e,

car boxymeoss:| Ersfidrtedosnit dosage termylatiens aJe jiuse conining adalytdeselor Reb-

Lubr i gan{gsdlsRheldin bBGRTHARAGFal GbFBpAdlE hudfonsAGEliLPhPalfe SOOiUM
stearate, 1 magnesi um stearate, SO o enzoate, sodi um acetate, sodium
chl ori de ingnediente Fuithermoreissicih phapmaceutical feohulationsihahbe prelparedtytany®f st ar ch,
nmet hyl c%dé MF%@S\A@H’E{IOWIP@QEQPE&I%’I&C %anthan gumand the like. Tablets are
formul ated, Tor exanple, by pfeparl xg a powder mxture, granulating or

sl uggi ng, addiPhgrreadeytical farmulatings oiay ibatadgpted foradipsteationy a@nsit o 5 t abl et s.
A powder .m ' ) Xl c&gg ' onmm nut ed,
wth a diaﬁh'éhp £t§rrbtz(g,gfé?§>§ef eesgylﬂggeﬁbgg‘gb@gan %ﬁ*‘gg%@@%ﬁ%&“?ﬁ a bi nder
such1@s nesalbiopipakineludingl Hugtalseblinguah br jansgeanaly abginalror perengasaly vi ny|

pyr 1 ol | deRelucifl 38bdtharidus (it Slar SHFDASUPEY iffr-dddimal} g RE05REH O

accel erator 'suth as a quaternary salt and/or an absorption agent such as
bent oni t &rmivdatichamay beirsetacediby phivegtheddnownén thewdterf phammcytigre can be

gr anwl at dahYictih Ao b BsthduiBAfe S4GO iRBed¥iiin 166 BPBIAAR| e, acadl a
muci | age or Solutions~of cellulosic or polfynmeric materials ‘and forcing

t hrough &xeipiea®). As an alternative to granul ating, the powder mxture can
be r t hr oug oafl et dea§i b h r med

sl ugggbr oken ?H%ﬂﬁﬁe%ﬁ%ﬁig@ﬁ@hﬂ?%ﬂ?de@Sgﬂﬁéﬁglerﬁ slhﬁl (r)ljll ?a% .ebtg%t;%éeﬁéed\?ent
st i cki ng asdliscraie ity sichfagioapsidesivdgblsls; pewdrrs of gtahudleaitilutions ons of stearic
acid, a gyl Y T iwwse it I's then
corrpressz’ %‘rt@%}ﬂts.gﬁit{egpé#ﬁg%%cﬁ%égﬁﬁﬁémg%, etdw-('a-é]%ra léiség{]rt i n\’/gt}]{ml ﬁér}’b%g"n al so be
conbi ned ligiid ieruisionseorinadaitingil liadid €medsianser and conpressed into tablets
directly w theyp ins%b@,%.taiapétﬁmnfsﬂsn&ﬁa%@}m%@a@ﬁsbza'dﬂggwﬂeﬁﬁeeﬁav A cl ear
or opaque protective coating consisting of a sealing coat of s ell?ac, a
coat PAg @russersaronsnt gast Bmeambinechwiéh pRPrahmenaoxio PhyMasruiicslly pergptablaax can
be Pr Vi Gt cAdigstidh 68 R0l Gy BE daldh b FRPIEOFoaRs 418 préllaidd Bpul sh
different unit dosages. Oral ui ds such as sofution, syrups and elixirs
can be preparedingiheieanprundrp @ suftahiaise siea and gy wih geanlaryy contains a
pr edet er ,RRAnRER PRAmRcelifta] COTRAURA as ar)ddibRS c&rBbnReater &) fdredakpledi ssol ving

the conmpound in a suitably flavored aqueous _
starch or mannitol. Flavoring, preservative, dispersing and coloring agent can also be

25  present.

Capsules are made by preparing a powder mixture, as described above, and
filling formed gelatin sheaths. Glidants and lubricants such as colloidal silica, talc,
magnesium stearate, calcium stearate or solid polyethylene glycol can be added to the
powder mixture before the filling operation. A disintegrating or solubilizing agent such

30 as agar-agar, calcium carbonate or sodium carbonate ¢an also be added to improve
the availability of the medicament when the capsule is ingested.

Moreover, when desired or necessary, suitable binders, lubricants,
disintegrating agents and coloring agents can also be incorporated into the mixture.
Suitable binders include starch, gelatin, natural sugars such as glucose or beta-

35 lactose, corn sweeteners, natural and synthetic gums such as acacia, tragacanth or
sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes and the like.
Lubricants used in these dosage forms include sodium oleate, sodium stearate,
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25 solution, while elixirs are prepared through the use of a non-toxic
al coholic vehicle. Suspensions can be fornul ated by di spersing the
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adapted for to nistration as ol ntnments, creans,
suspéfsi gelish caating e§way osribe Qrovwbﬁutﬂygstyﬁs pars be gddedje|thesexoptings, toaer osol s

or oils. o?scfmﬁf:? Hmp%?rggma%égg?ghe eye or other external tissues, for

exanpl e nout ormul ations are preferably appli ed as a
t opi cal oi nt mpral ibnds;qst@ams sphdinn, syrups and elixirs can be prepared in dosage unit

form so that a given quantity contains a predetermined amount of the compound.
Syrups can be prepared by dissolving the compound in a suitably flavored aqueous

25  solution, while elixirs are prepared through the use of a non-toxic alcoholic vehicle.
Suspensions can be formulated by dispersing the compound in a non-toxic vehicle.
Solubilizers and emulsifiers such as ethoxylated isostearyl alcohols and polyoxy
ethylene sorbitol ethers, preservatives, flavor additive such as peppermint oil or natural
sweeteners or saccharin or other artificial sweeteners, and the like can also be added.

30 Where appropriate, dosage unit formulations for oral administration can be
microencapsulated. The formulation can also be prepared to prolong or sustain the
release, as for example, by coating or embedding particulate material in polymers, wax
or the like.

The compounds of formula (1), and salts and solvates thereof, can also be

35 administered in the form of liposome delivery systems, such as small unitamellar
vesicles, large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from a variety of phospholipids, such as cholesterol, stearylamine or

19



fornmulated in an ointnent, the active ingredient may be enployed with
either a paraffinic or a water-m sci ble ointnent base. Alternatively, the
active ingredient may be fornmulated in a creamwith an oil-in-water cream
base or a water-in-oil base. 25 Pharmaceutical formulations adapted for
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formulated in an ointment, the act|ve ingredient may be employed with either a
paraffinic or a water-miscible ointment base. Alternatively, the active ingredient may
be formulated in a cream with an oil-in-water cream base or a water-in-oil base.

25 Pharmaceutical formulations adapted for topical administrations to the eye
include eye drops wherein the active ingredient is dissolved or suspended in a suitable
carrier, especially an agueous solvent.

Pharmaceutical formulations adapted for topical administration in the mouth
include lozenges, pastilles and mouth washes. '

30 Pharmaceutical formulations adapted for rectal administration may be
presénted as suppositories or as enemas.

Pharmaceutical formulations adapted for nasal administration wherein the
carrier is a solid include a coarse powder having a particle size for example in the
range 20 to 500 microns which is administered in the manner in which snuff is taken,

35 i.e. by rapid inhalation through the nasal passage from a container of the powder held
close up to the nose. Suitable formulations wherein the carrier is a liquid, for
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20 having regard to the type of formulation in question, for exanple those
suitable for oral admnistration may include flavouring agents. A
therapeutically effective amount of a compound of the present invention
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20 havung regard to t e type of formulatlon in questlon for example those suitable for oral
administration may include flavouring agents.

A therapeutically effective amount of a compound of the present invention will
depend upon a number of factors including, for example, the age and weight of the
human or other animal, the precise condition requiring treatment and its severity, the

25 nature of the formulation, and the route of administration, and will ultimately be at the
discretion of the attendant physician or veterinarian. An effective amount of a salt or
solvate thereof, may be determined as a proportion of the effective amount of the
compound of formula (I) per se. It is envisaged that similar dosages would be
appropriate for treatment of the other conditions referred to above.

30 - The compounds of this invention may be made by a variety of methods,
including standard chemistry. Any previously defined variable will continue to have the
previously defined meaning unless otherwise indicated. lllustrative general synthetic
methods are set out below and then specific compounds of the invention are prepared
in the Working Examples.

35 Compounds of general formula (I) may be prepared by methods known in the
art of organic synthesis as set forth in part by the following synthesis schemes. Inthe
schemes described below, it is well understood that protecting groups for sensitive or
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achieved to give Ain the presence of aniline and an am ne base in an
appropriate solvent such as isopropyl alcohol or 2-propanol.

4- Ani lino-pyrimdine A can be 20 converted to the dianilino conpound B by
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conpounds. used herein the synmbols 'and conventions used
in thesefglovbwsses, schenmes and exanples are consistent with those used in
the contenporary scientific literature, for exanple, the Journal of the
Anerican Chem cal Society or the Journal of 5 Biological Chemstry.
Standard single-letter or three-| eBebemalbrevi ati ons are generally used to
designate am no acid residues, which are assuned to be in the
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achieved to give A in the presence of aniline and an amine base in an appropriate
solvent such as isopropyl alcohol or 2-propanol. 4-Anilino-pyrimidine A can be

20 converted fo the dianilino compound B by treatment with aniline in the presence .of and
acid, either concentrated HCL. or 3N HCI, in an appropriate solvent such as isopropyl
alcohol or 2-propanol. Compounds C can be made by reaction of boronate esters or
boronic acids with B under Suzuki reaction conditions. The Suzuki reaction is well
described in the synthetic chemistry literature, and is a method for preparing biaryl

25 compounds from aryl halides and either boronate esters or boronic acids. The
reaction may be performed in a variety of solvents or mixtures of solvents (including
but not limited to DMF, EtOH, DME, toluene, dioxane, THF, water) in the presence of a
catalyst (including but not limited to Pd(Ph;P), and Pd{Ph;P).Cl;) and a base
(including but not limited to EtsN, K,COs, Na,CQ,) at temperatures ranging from 80°C

30 to180°C.

Certain embodiments of the present invention will now be illustrated by way of
example only. The physical data given for the compounds exempilified is consistent
with the assigned structure of those compounds.

35
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np (melting point); TLC (thin layer chromatography); Tr (retention time);
RP (reverse phase); 20 MeOH (nethanol); i1-PrCH (isopropanol); TEA
(triethylam ne); TFA (trifluoroacetic acid); TFAA (trifluoroacetic
anhydride); THE (tetrahydrofuran); DVBO (dinethyl sul foxide); AcCEt (ethyl
acetate); DME (1, 2-dinmethoxyet haqﬁAM%(di chl oronet hane) ; 25 DCE

(di chl oroet hane); DVF (N, N-di net hyltormam de); DWPU
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(t et A@- n-go@tamsinmoni um fl uori de); 5 HBTHY (milligrams);

(O Benzotraazgl e-1-yl -N, N, N , N -t et ranmethyluronhunmhexaf | uoro phosphate).
HEPES (41((5@@& oxyet hyl ) - 1- pi per azi ng%elf ﬁ]gtw(r'atgg&'l fonic acid); DPPA

(di phenylubHodgsolerg); azi de); fHNG3 (f umishigosniszier sguare EIEhX

(et hyl enq\ﬁlbﬁggalpet etraacetic acid). 1055@3@”%@5@; e Exanple 1. Ceneral

pr ocedur e he installation of amn posi tion. Preparation of
5- br onp- 2-% ihisavenmug)2- ( met hyl oxy) phenylHz dlegg)i mi di nami ne.  Br
15  MHz (megaHertz); mol (moles),
mmoi (millimoles); rt (room temperature);
min (minutesy, h (hours),
mp (melting point); TLC (thin layer chromatography);
Tr {retention time); RP (reverse phase),
20  MeOH (methanol); i-PrOH (isopropanol);
TEA (triethylamine); TFA (trifluoroacetic acid);
TFAA (trifluoroacetic anhydride); THF (tetrahydrofuran};
DMSO (dimethylsulfoxide); AcOEt (ethyl acetate);
DME (1,2-dimethoxyethane); DCM (dichloromethane);
25 DCE (dichloroethane); DMF (N,N-dimethylformamide);
DMPU (N,N'-dimethylpropylensurea); CDI (1,1’-carbonyldiimidazole);
IBCF (isobutyl chloroformate); HOAc (acetic acid);
HOSu (N-hydroxysuccinimide); HOBT (1-hydroxybenzotriazole);

mCPBA (meta-chloroperbenzoic acid);
30 EDC (1-[(3-dimethylamino) propyl]-3-ethylcarbodiimide hydrochloride},

BOC (tert-butyloxycarbonyl); FMOC (9-fluorenylmethoxycarbonyl);
DCC (dicyclohexylcarbodiimide); CBZ (benzyloxycarbonyl);
Ac (acetyl); atm (atmosphere);
TMSE (2-(trimethylsiiyl)ethyt); TMS (trimethylsilyl);
35 TIPS (triisopropylsilyl); TBS (t-butyldimethyisilyl);
DMAP (4-dimethylaminopyridine); BSA (bovine serum albumin)
ATP (adenosine triphosphate); HRP (horseradish peroxidase);
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Cl, a NN To solid 5-brono-2,4-dichloropyrimdine (2.0g, 1.0 eq) dissolved
in n-butanol 15 (0.4M was added 2-(nethyloxy)aniline (0.99 nL, 1.0 eq)
and diisopropylethylamne (2.3n, 1.5 eq). The solution was heated at 110C
for ca. 5H Add 50 nL cold water and allow the m xture to cool to anbient
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(s, 15 Sywo3. : = : Hz, 1 H 7.1 (dd, J=8.3, 1.4
e, 1 FDH)B?F:;( r%é%’lm%Dd%.z‘;"d?‘(yg%%sf&@?coﬂ?rpgeﬁa, | H 8.7 (s, 1 H. 13C N\R
(400MHz, T ab@rn-pharmonium flggded, 157, 7, 151.8, 126.4, 126.1, 124.2,

120. 45 1;—[’513.# %dc'—ggnfotri%?lreg?-%HQ{I\{YF,N’%ﬁarﬁ%ﬁylu(c%wﬁﬂ'ﬁhékxaﬂﬁtﬂ'gﬂ&?rfh%f‘éﬁ ate Exanple

2: Gener ure stallation of anilines at 2 position.

Pr epar at iHEPES (5C2onerxyelby-4-Higsrazioe ethage awfamid 2aidly| ] oxy) phenyl ) - N- ( 2-
(rrethylow:)mh&fzaﬂ- viBhodhh Lidi nediamine. 24 Br NNO O/\NJr J To
solid 5-brono- 5 ghygr%Sle-B%“Zh%‘Hn%f hyl oxy) phenyl ] -4-pyri m dinam ne (1.0g, 1.0
eq) di ssd@iNedfumingiPanand (0. 4M was added

4-{[2-(dﬁﬁdem%?bﬁhmét;@%ﬁ@%@pforhydr ochloride (780ngs, 1.0 eq) and

3N HO ( eating at 1 5 hours 5 pour hot reaction m xture
intol@old water and filter. Collect filtrate, renove solvents in vacuo and

di ssol ve :ﬁﬁ@%&iaws’(ifﬁ%’ I\:}Uﬁ d';é'ne%mfbce%%ﬁé[ 3 fhe i}%}élﬁhﬁ%gé} afirlel ab ety at ed

NaHCC3 and D magnesi um sul fate, filter and renove sol vents in
vacuo | &gsitiony

5- br ono- Wr%é’arél{i. -éfd's-gFd?ﬁd-é.%mf%ﬁﬁb;?ghm%mgw)gﬁ%}% 'm{;%{ngnméﬁyl oxy) phenyl ] -

2, 4-pyrimdi nedi amne as a pa oyireld. 10 1H NWR (400
MHz, DMSO-D6) 6 ppm 1.0 (t, J=7.1 Hz, 4 H 2.5 (dt, J=3.7, 1.8 Hz,

12H) 2. 5(t, J=7. OHz, 3H) 2. 7(t, J=6. ‘?WHTQ’?’ 3(s, 4H) 3. 8(s, 2H) 3. 9(t,
CI)\N/ N

go\

To solid 5-bromo-2,4-dichloropyrimidine (2.0g, 1.0 eq) dissolved in n-butanol

15  (0.4M) was added 2-(methyloxy)aniline (0.99 mL, 1.0 eq) and diisopropylethylamine
(2.3mL, 1.5 eq). The solution was heated at 110°C for ca. 5H. Add 50 mL cold water
and allow the mixture toc cool to ambient temperature. Filter white solids and wash with
diethyl ether (2x10mL} to give 5-bromo-2-chloro-N-[2-(methyloxy)phenyl]-4-
pyrimidinamine in 75% vyield.

20 1H NMR (400 MHz, DMSO-D6) ppm 2.5 (dt, J=3.5, 1.7 Hz, 10 H) 3.3 (s, 15 H)
38(s,3H)7.0(d, J=76,1.3Hz, 1H)7.1(dd, J=8.3,1.4Hz, 1TH}7.2(m, 1 H) 7.7
(dd, J=8.0, 1.6 Hz, 1 H) 8.7 (s, 1 H). 13C NMR (400MHz, DMSO-D8) ppm 157.9,
157.8, 157.7, 151.8, 126.4, 126.1, 124.2, 120.4, 111.8, 103.4, 55.9. LC/MS: m/z 318
(M+1)".

25

Intermediate Example 2: General procedure for installation of anilines at the 2

position.
Preparation of 5-bromo-N-(4-{[2-(diethylamino)ethyljoxy}phenyl)-N*-[2-
(methyloxy)phenyl]-2, 4-pyrimidinediamine.

24



J=6.3 Hz, 1 H 6.8 (d, J=9.0 Hz, 1 H 6.9 (ddd, J=8.2, 6.0, 2.5 Hz, 1 H)
7.1 (m 2H 7.4 (d, J=8.8 Hz, 1 H 81 (m 1 H. LCOM: nlz 245 (M1)’
15 Exanpl e 3: Ceneral Suzuki coupling procedure for the installation of
aryl group at the 5 position.
N2- (4-((2-(diethyl am no)et hyI]oxy)pherQ/I) N4- (2- (et hyl oxy) phenyl ]-5-(1
H pyrazol -4-yl)- 2, 4-pyrimdine e NNl NNNO 6~10 /\NJ( J To a
10 nL ni crowave vi al equi pped w magnetic stir bar add 5-bronop-Nz- 20
(4-{[ 2- (di et hyl anmi no) et hyl ] oxy}¥%heiyl )N N-[ 2- (et hyl oxy) phenyl ] - 2, 4- pyri ni di
ne diamne 25 (48.6 ngs, 1.0eg 1 - OQut oxycar bonyl - 4-
H pyrazol boroni ¢ acid, pinacol er 4. 1nygs, 1.5eq), and PdCl 2( PPh3) 2
(7mgs, 0.01eq), in dinethylforram de m,s) and 2N Na2CO3 (1 ml). Heat
the reaction mxture in an Enry§ mcrowave at 160C for 10 m nutes. Once
cooled to anbient tenperaturefand filter m xture through pad of 5 celite.
Gavity filter organics thkough an SCX i on exchange columm (previously
washed wi th met hanol) and sh resin with dichloromethane (3x). Wash resin
with 2N NH3/ MeOH (3x3nlLs).and collect filtrate. Renove solvents in vacuo
and purify on Agilent preparat ory | i qui d chromat ograph system (10 to 100%
acetonltrllelo 02% _aqueous er 14 mn 0 1. VR . (400
ONEOD6) 5 ppiP GOl BRISTICR i g e tylesy IRehy e i migindine (1,09, 10
E‘)s 7(t, &g ﬁdeé‘éKve@Tha &ﬁ@o?t@@\ll%és addeldl tﬂ-{[ﬂ%dlet?\ylaimrﬁ))&h((!}bxy}hn&né HZ 2 H)
(m

52 (4™ wlgrobnipiice {7omgs.l.q SptandingieT linte aser hlaife % WiasTor b pours, Tty
15 Exgnph 6u|4hd‘t~|2ee{cﬁotﬁ fr‘%dtﬁr@llﬂbfbbld&%téﬂérﬂiﬂnéﬂ Q&Uécpﬂﬁﬁw ben‘iov(ejsolvents in

H-|ndazol n'ethlox he i ne mne N ~N N\
vacuo ar?d dlss[ ve rema|n¥ng re dBe tH/I acefate. \R%\sh Ex?wﬂh saturate

NaHCOQ; and brine. Dry over magnesium sulfate, filter and remove solvents in vacuo

leaving 5-bromo-N?-(4-{[2-(diethylamino)ethyljoxy}phenyl)-N*-[2-(methyloxy)phenyil-
2 4-pyrimidinediamine as a pale brown solid in 5% yield.

10 1H NMR (400 MHz, DMSO-D8) & ppm 1.0 (t, J=7.1 Hz, 4 H) 2.5 (dt, J=3.7, 1.8
Hz, 12H)2.5(t, J/=7.0Hz, 3H) 2.7 (t, /6.3 Hz, 2H) 3.3 (s,4H) 3.8 (s, 2H) 3.9 (t,
J=6.3 Hz, 1 H) 6.8 (d, /=9.0 Hz, 1 H) 6.9 (ddd, J=8.2,6.0,25Hz, 1TH)7.1(m,2H) 7.4
(d, J=8.8 Hz, 1 H) 8.1 (m, 1 H). LC/MS: m/z 245 (M+1)".

15  Example 3: General Suzuki coup!mg procedure for the installation of aryl group at the
5 position.
N-(4-{{2-(diethylamino)ethylJoxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-(1H-pyrazol-4-yi)-
2,4-pyrimidinediamine

! N

N™ ™~ 7

N7 NN
i: E]/O\
0

<N

S

To a 10 mL microwave vial equipped with a magnetic stir bar add 5-bromo-N?-
20  (4-{[2-(diethylamino)ethyl]oxy}phenyl)-N*-[2-(methyloxy)phenyl]-2,4-pyrimidine diamine

25



1 20 NNO11 /\NJ( 25 J The title conpound was prepared by the general
procedure in Exanple 3. "HNVR 1 H 1 HNW (400 WHz, DVSO-D6) 5 ppm 0.9
(t, J=7.1 Hz, 6H)25(q J=7.1 Hz, 4H)27 (t J=6.1 Hz, 2H)3.6(s,3
H 4.0 (t, J=6.6 Hz, 2 H) 68dJ88Hz 6.9 (m 1 H 7.0(m 2H

30 7.7 (£ e, Foff Trer bMC %%3'44'*23)’9# “%C'M%E‘%‘ o7 1 L

1 H 13. M4.8mg4, teq), ar@/mlz(ﬁPlza)BQ’mg(SWQ)‘EQ) Bdimpihglfigmamide (3 mLS)

| am noj - S RGO U, RO oacdot e SR e S BT e

title conﬁmmnntewa@npse epcieckth mpblemtée@eﬁ@ttae apd fliteranixtarg thraeghmpedef3. 1 H NWVR

4107 11 ool B b By by ok iy hau Sy b 17, 1,

6.8 (t, Nva8hed with mkiidnob add Svaghyesin with mcﬁlo(qm-;-thanfg(Sa) Wash esin \mth-gN 7. 5 ( m

ﬁ -H%47{ {Sfﬁ-@yé?ﬁ%?%miﬁ %e‘% %Gl l]f']l_%'pheny %ve\xb%m?r% yI oXxy) (@ﬁm]‘)ﬁ ]Exgrr|{:)l5e( ?ret

hyl oxy) - 3gilér@ nn@paratnwlq}ndzt;hmrpqtognapu ispeseimarti ity 0% ametomtnﬂelmoz | o)
/0 aqueous NH,OH over 14 min)
10 1H NMR (400 MHz, DMSO-D86) 3 ppm 0.9 (t, J=7.1 Hz, 6 H) 2.5 (q, /=7.4 Hz, 4

H) 2.7 (t, J=5.9 Hz, 2 H) 3.8 (s, 3H) 3.9 (t, J=6.1 Hz, 2 H) 6.8 (d, J=8.1 Hz, 2 H) 6.9
(m, 1 H) 7.0 (s, 3H) 7.5 (d, J=8.6 Hz, 2 H) 7.8 (s, 2 H) 8.0 (s, 1 H) 8.5 (d, J=8.8 Hz, 1
H) 9.1 (s, 1 H)7.94 (brs, 1H). LC/MS: miz 474 (M+1)*.

15 Example 4
N2-(4-{[2~(diethylamino)ethylloxy}phenyl)-5-(1 H-indazol—5—yl)~N"-[2-(methyloxy)phenyl]—
2 4-pyrimidinediamine

20 N/“\N/

~F
25 )

The title compound was prepared by the general procedure in Example 3. 'H NMR 1H
1H NMR (400 MHz, DMSO-D6) & ppm 0.9 (t, J=7.1 Hz, 6 H) 2.5 (q, J=7.1 Hz, 4 H) 2.7
(t, /=6.1Hz, 2H) 3.6 (s, 3H) 4.0 {t, J=6.6 Hz, 2 H) 6.8 (d, J=8.8 Hz, 2H) 6.9 (m, 1 H)
7.0 (m, 2H) 7.4 (dd, J=8.5,1.6 Hz, 1 H) 7.6 (d, J=8.0 Hz, 2 H) 7.7 (d, J=8.4 Hz, 1 H)

30 7.7(s,1H)79(s,1H)80(s, 1H)8.1(s,1H)84 (m,2H)S.1(s, 1H)13.2(s, 1 H).
LC/MS: m/z 524 (M+1)".

Example 5
[4-(2-[(4-{[2-(diethylamino)ethylJoxy}phenyl)amino]-4-{[2-(methyloxy)phenylamino}-5-
35  pyrimidinyl)phenyllmethanol

26



/\N J( The title conmpound was prepared by the general procedure in Exanple
3. 1 HNWR (300 MHz, METHANOL-D4) 5 ppm 1.2 (t, J=7.2 Hz, 6 H 2.8 (q,
J=7.2 Hz, 4 H 3.0 (t J=5.8 Hz, 2 H 3.8 (s, 3 H 4.0 (s, 3 H 4.1 (t,
J=5.7 H, 2 H 6.9 (m 3H 7.0(m 2H 157.5(m 2 H 7.6 (dd, J=2.7,
1.8 Hz, 1 H 80 (s, 1 H 83(d, J=1.7 H,.. 1 8.3(d, J=2.8 Hz, 1 H).
LOMS: mz 513 (M1). Exanple 7 27

4-(2-[(4-((2-(diethylam no)ethyl]ox mno] 4-{(2- (met hyl oxy) phenyl ]

r O O/\NJ( The title

in Exanple 4 with the 5
RVBO-d6) ppm 2. 37 (s, 3H), 3.72
m~2H), 7.33-7.40 (m 5H), 7.56
(m 2H), 9.01 (brs, 1 H), 9.19
(Mt1)'. 10 Exanple 8
{

am no)-5- pyrimdinyl)phenol 0 N\
conpound was prepared by the gener,\afrl\
addition of Et3N as a base. 'H NVR (40
(s, 3H), 3.78 (s, 3H), 4.49 (m :
(m 1 H, 7.60(m 1H, 7.70 ( H) ,
(brs, 1 H, 11.70 (brs, 1 H. LCONS nlz
N2- (4- {{2-(di et hyl am no) et hyl ] oxy)ghenyl ) - 2- (met hyl oxy) phenyl ] -5,
5'-bipyrimdine- 2, 4-diamine N[N\ \l NN N OJJr The title conpound was
prepared by the general proced in Exanple 4 with the 15 addition of Et3N
as a base. 1H NWR (400 MHz, ME HANO_-D4) 6 ppml1l.1 (m 6 H 2.7 (s, 4 H)
3.0(s,2H)38(s 4 H 4. s,2H) 6.9 (s, 3H 7.0(s, 1 H 7.1 (s, 1

'r_dl) 27 436 ( iﬁe 'gzumgg%\{v%s @reg%re% by tt(\e gener!a_P procedu‘e in sza@ple 3. 1I(|“T&IMF«J( H) LC VB!

N2- (4- {{ 24dciMeiznVETRIAND)LeDAYS eyt Plers. ) HA-& B) 2Ty hA70KY phidh§.0](E 5- ( 3- pyri
dinyl)-2, gz QNI LA DediAMNe & 157 Hz 2 H) 4.7 (s, 2 H) 6.8 (4, J=8.4 Hz, 1 H) 6.9
5 (m, 4H)7.5(dd, J=8.4, 4.4 Hz, 4H) 7.5 (m, 2 H) 7.8 (s, 1 H) 8.4 (d, J=8.1 Hz, 1 H).

LC/MS: 514 mfz (M+1)".

[P ey

/]
94
N4-
N

Example 6
NP~(4-{[2-(diethylamino)ethylloxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-[5-(methyloxy)-3-
10 pyridinyl]-2,4-pyrimidinediamine

The title compound was prepared by the general procedure in Example 3. 1H NMR
(300 MHz, METHANOL-D4) 8 ppm 1.2 (t, J=7.2 Hz, 6 H) 2.8 (9, J=7.2Hz, 4 H) 3.0 (,
J=58Hz,2H)3.8(s,3H)4.0(s,3H)4.1(t, J=5.7Hz, 2H}6.9(m, 3H}7.0 (m, 2 H)

15  7.5(m, 2H) 7.6 (dd, /=2.7, 1.8 Hz, 1 H) 8.0 (s, 1 H) 8.3 (d, J=1.7 Hz, 1 H) 8.3 (d,
J=2.8 Hz, 1 H). LC/MS: m/z 513 (M-1).

Example 7

27



28 /r (1\r N NYN NOI / [N The title conpound was prepared by the
general procedure in Exanple 3. 1 HNWR (300 MHz, METHANOL-D4) 6 ppm 1.2
(t, J=7.2 Hz, 10 H 2.8 (d, J=7.2 Hz, 6 H 3.0 (s, 3 H 3.8 (s, 3 H 4.2
(s, 3H 6.9 (s, 4H 7.0 (s, I HH 7.1 (s, 1 H 7.5 (s, 3 H 7.6 (s, 15H)
8.0 (s, 4l ; LG MS: mlz
255 (ML) 114 (E')g(ﬁ P o‘:e?% oy {ogﬁ}%l éﬁf (MethioBdhengfartinbls-

et hyI]oxp)’lfUh@ﬂM)]yheW(Z (et hyl oxy) yl 5 (3-quinolinyl)-2, 4-
pyrimdinediamne O NNYIN\ NJ | dhe title corrpound was
prepared by the general procedure i 1 HNWR (400 MHz, DWVBO D6)
6 ppm11.0 (t, J=7.1 Hz, 7 H 2.5 (t, 06 H 2.7 (s, 2 H 3.4 (s, 3
H 4.0 (s, 2H 6.8(m 2 H 6.9 (m .0(m1H)72(s 1 H 7.5 (s,
2H 7.8(m 3H 80¢(s, 1H 8.1 N/ 8.2 (m 1H 85(s, 1H 9.2
(s, 1 H 9.4 (s, 1 H 15 LM nmz (M Exanmple 11

5-(2-chl orophenyl ) -N2-(4-{{2-(dieth o I]\0xy}phenyl) N-[ 2- (et hyl ox
y) phenyl ]- 2, 4-pyrim di nedi am ne 29 fN pl [ N\

The title compound was prepared by the general procedure in Example 4 with the

5  addition of Et;N as a base. 'H NMR (400MHz, DMSO-d6) ppm 2.37 (s, 3H), 3.72 (s,
3H), 3.78 (s, 3H), 4.49 (m, 2H), 6.86 (m, 2H), 7.33-7.40 (m, 5H), 7.56 (m, 1H), 7.60 (m,
1H), 7.70 (m, 2H), 7.74 (m, 2H), 8.01 {brs, 1H), 9.19 (brs, 1H), 11.70 (brs, 1H).
LC/MS: m/z 494 (M+1) ™.

10 Example 8
N?-(4-{[2-(diethylamino)ethyijoxy}phenyl)-N*-[2-(methyloxy)phenyl]-5,5"-bipyrimidine-

2,4-diamine
N
N’T@q
N/mN/ N
y
)

The title compound was prepared by the general procedure in Example 4 with the

15  addition of Et;N as a base. 1H NMR (400 MHz, METHANOL-D4) & ppm 1.1 {m, 6 H)
27(s,4H)3.0(s,2H)3.8(s,4H)4.1(s,2H)89(s,3H)7.0(s,1H)7.1(s,1H)7.4
(s,2H)7.9(s, 1H)8.0(s, 1 H) 8.9 (s, 2H) 9.1 (s, 1 H) LC/MS: m/z 486 (M+1) ™.

Example 9
20  N-(4-{[2-(diethylamino)ethyljoxy}phenyl)-N*-{2-(methyloxy)phenyi]-5-(3-pyridinyl)-2,4-
pyrimidinediamine

28



h

(¢

Ie conpound was prepared by the general procedure
00 MHz, METHANCL-D4) b ppm 1.2 (t, J=7.2 Hz, 6 H)
5.7

J

N -
z3

(
(t, J=5.7 Hz, 2 H 3.7 (s, 3 H 4.2 (t, J= : 6.
(m 6 H) 7.7(m 1H 57.8 (s, 1 H 8.5 (dd, 3, 1.1 Hz,
z 518 (M+l)'. Exanple 12
5

di et hyl am no) et hyl ] oxy] ph rfyID N-(2- (et hyl oxy) phenyl ]
A J

[
2.

Hz

=8.

Q;

\‘
Smw’-\—
3 o0&

[2

=5 !
o
@ 1

y

( -5-(
_ thyl)-1 H pyrazol-4-yl]--2, yrlm)dl nediamne N N N Nfo
[ c

onpound was prepared by the er? procedure in Exanple
t

SODN

(9]

""3-&-
_hf—c-—f-'\q

0 MHz, DMSO-D6) 5 ppm 1.0 (t 6 H 2.5 (q, J=7.

| e
1
Hz, 2 H 3.7 (s, 3I—|)4».r<§"( =6.2 Hz, 2 H 5.4 (s,
4

2
6.9 (s, 1 H 7.0 (d, 1=3x3 Hz. 2 H) 7.3 (m 3 H 7.4 (
9.0Hz,2|—|)77(m2’\@5©/ (s, | H 82 (s, 1H 85
Hz, 1H 9.1 (s, | LT 7 564 (Mr1)'. 15 Exanple 13
( hyl -[ 2-
\

3!
“NCO®
1

1
MRS EGERN

ZQNQN%AAZP
_b wA/‘\/—\
9 ~

N

(4-{(2-(di ethylam no)ethyl]oxy] phenyl)-N4 (rret hyI oxy)phenyl]-
nolinyl)-2, 4- pyrimdinediam e. 30N N\ \ N NN' o70 fo The
conpound was prepared by the ? ral procedure in Exanple 3. 1 H NWR
M—lzlvETHANC]_D4)5ppm11( =7.1 Hz, 6 H 2.7 (d, J=7.1 Hz, 4 H)

7 5 (m Hlfhraottth cermeme 48 er9§grfd baF%e ganeigwoch% gxé‘"@fo‘éﬁl W%»@m% (m. 0

7.0,
Hz, j@O(ﬂM(—H} METHAN@LIM)OBip erZi(t S=70 Hz,HO H)lz Bld,8=3. z(relz 6.0 (diz, 1
Exgm(:,?e B4 38(s,3 H) B (s, 3 H) 6. 9 (s, 4%-1)27 5'%3 1]H)H)1 (s, ?’rﬁ\fsz 5(s, 3 53156 Es'\’“)

5 H)8.0(s,1H)8.0(s, 1H)8.3 (s, 1H)8.6(s, 1 H)8.7 (s, 1 H) LC/MS: m/z 485 (M+1)".

-(3-
t

5

Example 10
N?-(4-{[2-(diethylamino)ethyloxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-(3-quinolinyl)-2, 4-
pytimidinediamine

M

The title compound was prepared by the general procedure in Example 3. 1H NMR

(400 MHz, DMSO-D6) 8 ppm 1.0 (t, J=7.1 Hz, 7H)2.5(t, J=7.0Hz, 6 H) 2.7 (s, 2H)

34(s,3H)4.0(s,2H)68 (M, 2H)69 (M, 2H) 7.0(m, 1 H) 7.2 (s, 1TH) 7.5 (s, 2 H)

78(mM, 3H)80(s, TH)8.1(s,TH)82(m, 1H)85(s, 1H)9.2(s,1H)9.4 (s, 1 H)
15 LC/MS: m/z 535 (M+1)".

10

Example 11
5-(2-chlorophenyl)-N?-(4-{[2-(diethylamino)ethylJoxy}phenyi)-N*-[2-(methyloxy)phenyi]-

2,4-pyrimidinediamine

29



10 N2-(4- {[2 (d et hyl am no)ethyl]oxy]phenyl) 5-(3, 5-dinethyl-

H pyrazol -4-yl)-N[2- (nethyl oxy)phenyl]-2, 4-pyrimdinedi am ne ilk 1 NNN
No70 1o '---N 1H NWVR (400 MHz, DVMBSO-D6) 5 ppm2.0 (s, 2 H 2.1 (d, J=13.4
Hz, 4 H 2.5 (q, 15 J=7.1 Hz, 6 H 2.7 (t, J=6.2 Hz, 2 H 3.7 (s, 3 H 4.0
(tJ62Hz,2H)6.8(m2H). Il H 7.0 (m 2 H 7.3 (s, | H 7.6
(d, J=9.1 Hz, 2 H 7.8 (s, 1 H J=11. 4, 70Hle)91(s 1H
12.5 (s, | H. LOMs: nlz 500 ( conmpounds in Table 1 were prepared
essentially as described in Exa nabove. 31 TABLE 1 Exanpl e
(4-

Structure Name LCMS 15 3-(2-] ( (di et hyl am no) et hyl ] oxy} ph
We 500 enyl)am no]-4-{[2- [ MtH]'
5-pyrimdinyl)phenol NNN~i~ 0
We 514 enyl)-N, 5-bis[2- [MH"®
NNNVI VI O OJ17 N-(4-{[¢?
474

&t hyl ) phenyl ] am no}- "~

$ (ES+) (diethylam no)ethyl]oxy}ph
hyl oxy) phenyl ] -2, 4 pyri m di nedi am ne
5 (ESt) (di et hyl am no) et hyl ] oxy} ph W

The title compound was prepared by the general procedure in Example 3. 1H NMR

(300 MHz, METHANOL-D4) 6 ppm 1.2 (t, J~7.2 Hz, 6 H} 2.8 {q, J=7.2 Hz, 4 H) 3.0 (¢,

J=57Hz, 2H)3.7(s,3H)4.2(t, S=57Hz,2H)B89 (M, 6H)7.5(m,8H) 7.7 (m, 1H)
5 7.8(s,1H)8.5(dd, J=8.3, 1.1 Hz, 1 H) LC/MS: m/z 518 (M+1)".

Example 12

N2-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-[1-

{phenyimethvl)-1H-pyrazol-4-yi]-2,4-pyrimidinediamine

5
i<

~J
J

10  The title compound was prepared by the general procedure in Example 3. 1H NMR
(400 MHz, DMSO-D8) & ppm 1.0 (t, J=7.1 Hz, 6 H) 2.5 (q, J=7.1 Hz, 5§ H) 2.7 ({, J=6.2
Hz, 2H) 3.7 (s, 3H)4.0(t, J=6.2Hz, 2H) 5.4 (5,2H)6.8(m,2H)6.9(s,1H) 7.0 (d,
J=33Hz,2H)y7.3(m,3H)7.4(m,2H) 7.5(d, J=9.0Hz, 2H) 7.7 (m, 2H) 8.0 (s, 1 H)
8.2 (s, 1 H)8.5 (d, J=5.3 Hz, 1 H) 9.1 (s, 1 H) LC/MS: m/z 564 (M+1) ™.

15
Example 13
NZ-(4-{[2-(diethylamino)ethylJoxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-(3-quinolinyl)-2,4-
pyrimidinediamine.
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o enyl)-5-(3-furanyl)-N4-[2- [MtH' (et hyl oxy)phenyl]-2,4 \ Ni |
pyrimdinediamine N ja N 32 18 1-[5-(2-[(4-{[2- M5 (ESt)

(di et hyl am no) et hyl ] oxy}ph W 532 enyl)am no]-4-{[2- [MtH' s o/

(et hyl oxy) phenyl ] am no} Chien |I]Jethalon N N ,N 1/J hieny]ethane H 19
2-(2-[(4-{[2- M5 (ES+) 1, (diethylam no)ejhyl]oxy}ph W 500 0 o
enyl)am no]-4-{[2- [MH ' N (nethyl oxy) gfe mno} N /N 5-pyrimdinyl)
phenol NHN 20 I1( Il F N-(4-{][ 2- di et hyl am no) et hyl ] oxy} ph
me 502 enyl)-5-(3-fluorophenyl)- [I‘M " N MN4-[2-(met hyl oxy) phenyl] N /N
2,4-pyrimdinediamne N N 21 [3- (R[N 2- M5 (ESt)

(di et hyl am no) et hyl ] oxy} ph W 514 |o/ enyl)agino]-4-{[2- [MH +

(et hyl oxy) phenyl ] ami no} N 5 NYNim' ) pheny! ] net han

0

~J
)

The title compound was prepared by the general procedure in Example 3. 1H NMR
(400 MHz, METHANOL-D4) 5 ppm 1.1 (t, J=7.1 Hz, 6 H) 2.7 (d, J=7.1 Hz, 4 H) 2.9 (s,
2H)3.7(s,3H)41(s,2H)4.9(s,5H)69 (M, 4H)7.0(m, 1H)7.5(Mm,2H) 7.7

5 (ddd, J=8.1,6.9, 1.1 Hz, 1 H) 7.8 (ddd, J=8.6, 7.0, 1.5 Hz, 1 H) 8.0 (m, 2 H) 8.1 (dd,
J=8.5,0.8Hz, 1 H)8.3(d, J=7.7Hz, 1H)85(d, J=2.2 Hz, 1 H} 9.0 (d, J=2.2 Hz, 1 H})
LC/MS: miz 535 (M+1) ™.

Example 14
10 N-(4-{J2-(diethylamino)ethyljoxy}phenyl)-5-(3,5-dimethyl-1H-pyrazol-4-yl)-N*-[2-
(methyloxy)phenyl]-2,4-pyrimidinediamine. |

I\L
L,
N TR
P
N N N

sNep
O
1H NMR (400 MHz, DMSO-D6) & ppm 2.0 (s, 2 H) 2.1 (d, J=13.4 Hz, 4 H) 2.5 (q,
15  J=7.1Hz,6H)2.7 (t, J=6.2Hz, 2H)3.7(s,3H)4.0(, J~6.2Hz, 2H)6.8 (m, 2H) 8.9
(m, 1H)7.0(m, 2H) 7.3 (s, 1 H) 7.6 (d, J=9.1 Hz, 2 H) 7.8 (s, 1 H) 8.5 (dd, J=11.4,7.0
Hz, 1 H) 8.1 (s, 1 H) 12.5 (s, 1 H). LC/MS: m/z 500 (M-1).

The compounds in Table 1 were prepared essentially as described in Example 3
20 above.
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Nof o/ rHl 33 22 5-(1, 3-benzodi oxol -5-yl)- M5 (ES+) NzZ-(4-{[2- W 528
(di et hyl am no) et hyl Joxy}ph [MtH' o0 enyl)-N4-[2 N (net hyl oxy) phenyl]-2, 4-
NYN pyrimdinediamine NO /N 23 If |l 5-(1-benzothien-3-yl) M5 (ES+)
NJ (4-{[2- me 540 (diethylam no)ethyl]oxy}ph [MtH "' enyl)-N4-[2
(et hyl oxy) phenyl ]-2,4- / pyrim di nedi am ne N-\/\ NN\ S\ 24 N*N
IV -[2-( - .
nor phol iHey-ethyHphery EvHH T, 5—bi dine=2 4 Mg Ndi am ne
Cod 25 [‘LE?(?_T;%%,: h‘y'! B Gpgﬁtﬁuc’w}' [ ( 5 NS Tij[@' 2— |\| HH- pytrazy _%?[\Eﬂ/g-'})_ 2- { [ 4- rrl e
/SOﬁIYNNd(: /N i $-LH— 1,2,4-triazolg [ Mr icthyld Ino)éthﬁ]%&y}ghd légé‘a no] benzam
I enyhamino}-4-{[2- [M+H]"
N {methyloxy)phenyllamino}-
i 5-pyrimidinyl)phenol
N N N
<8
o]
/)"J/
16 N-(4-{[2- MS (ES+)
‘L (diethylamino)ethylJoxy}ph m/e 514
enyl)-N* 5-bis[2- [M+H]
N (methyloxy)phenyl}-2,4-
/H\ P pyrimidinediamine
N N N
Q
/)“r
17 N*(4-{[2- MS (ES+)
2 \ (d;ethylammo)ethyl]oxy}ph m/e 474
X o | enyh)-5-(3-furanyl)- -N*-[2- [M+HT"
N (methyloxy)phenyl]-2,4-
l = pyrimidinediamine
N =N
N
bl
[ q
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N NQ

34 26 N*N
(1H1,2,4-triazol
bi pyri m di ne- 2, 4-di am ne
(di ethyl am no) et hyI ] oxy} ph W 520

-[2-(3- M5 (ES+)
“1- [MPHS F O\

[ MeH] -

"Y

N

di f 1 uor pnq yi=N—={2(mgthyloxy)ypheny (& SINYN-pyT T H

H 28 \ ? [2 MBS (EGH) (d| et hy éﬂ], yﬁg mfé)ﬁgga
enyl ) - 5- (2 fl uorophenyl) - H] WN‘E&

2, 4- pyriim di nedi am ne NS¢ ,e/ NIL( oQ‘y erﬁ (E
(di et hyll ani no) ét hyl ] oxy} ph V\e 52% gl ﬁ#‘hﬂ%f) :

(et hyl oxy) phenyl ] am no}

thienyljethanone

(methyloxy)phenyllamino}-
5-
pyrimidinyl)phenyllmethan
ol

19 2-(2-[(4-{[2~ MS (ES+)
> (diethylamino)ethyl]oxy}ph m/e 500
° ? enyl)amino]-4-{[2- [M+H]"
N N (methyloxy)phenyllamino}-
N._oN 5-pyrimidinyl)phenol
\I/
ioa
J
M
20 F N-(4-{[2- MS (ES+)
P {diethylamino)ethyl]oxy}ph m/e 502
? enyl)-5-(3-flucrophenyl)- [M+H]*
oS N N*[2-(methyloxy)phenyl]-
N._2N 2, 4-pyrimidinediamine
\l/
o
/
A
21 [3-(2-[(4-{[2- MS (ES+)
(diethylamino)ethyiloxy}ph m/e 514
enyl)amino]-4-{[2-

M+H]"

fl uorophenyl)ethyl]-M[4- me 468
"\ Nylnethyl)phenyl]-5,5
NN NQA 27 F N(4-{[2- I\/IS(ES+) F
\o enyl) 5-(3, 4-

ne
E

S+)

33

N\ O



NYN ppyri m di nyl ) phenyl ] et hanon
(di ethyl am no) et hyl ] oxy}ph W 484 N enyl)-N-[2-

e N\ |

[ MeH]

OH/N 35 30 M (ES+)

/

(et hyl oxy) phenyl ]-5- / NYN phenyl-2,4 N pyrimdinediamne I\ / o H"
rN11 31 4-(2-[(4-{[2- M5 (ES+) (diethylam o)ethyl]oxy}ph rrie 528
enyl ) amrrogs4={{2=—fMH" —tmeth Aoy ||u;

5- pyri mdi %%/I ) benzoi c aci N N | Sﬁ()g{é g&ﬁé{%s w - S+)
(di et hyllam no) ¢t hyl ] oxy} e 468 [ « |~o [/
(met hyl oxy) phefiyl ] am no} SN 5- pyg i i L‘ﬁ m a%géq%:ﬂ ‘f}ha /| o

N (methyloxy)phenyl] 2,4-
waN pyrimidinediamine

A

ylmethyl)phenyl]lamino}-4-
pynmldtnyl)ammo}benzam|
de

M
23 ( 5-(1-benzothien-3-yl)-N-- MS (ES+)
! (@-{[2- m/e 540
g (diethylamino)ethyljoxy}ph [M+HT
enyl)-N*-[2-
° (methyloxy)phenyl]-2,4-
Q pyrimidinediamine
N
N
— N @
N
S 0\
24 NN N*-[2-(methyloxy)phenyl]- | MS (ES+)
- | N>-{3-[2-(4- m/e 484
T . morpholinyllethyllphenyl}- | [M+H]"
@/ Z 5,5'"-bipyrimidine-2,4-
NYN diamine
N
N
()
25 N-(1-methylpropyl)-2-{(5- MS (ES+)
k( N—N (1H-pyrazol-4-yl)-2-{j4~- m/e 509
4 (1H-1,2,4-triazol-1- [M+H]*
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499 N
enyl]-2, 4-

HrN 33 NN M [ 2-(net hyl oxy) phenyl]- M5 (ESt) W][4-(1H 1, 2,4-triazol-
me452 \ N/ ylnmethyl)phenyl]-55- [MtH' [/ | bipyrimdine-2,4-diam ne
NYN NN NQ 36 34 N -(4- {[2- M5 (ES+) (diethylam no)ethyl]oxy}ph W 514
N enyl) N, 5- bIS[2 [ M+ 11 (et hyl oxy)phenyl] 2, 4- NYpyrirridi nedi am ne
N NO FNEE—35N-5-(3=anmnophen A IVD\I:D"‘)
(di et hyl amzers]o) et hyl ] oxy} YR ) H] eh Kl“ Z %&‘é&zh
l)
\ . pyrimdinediam ne o / J 36 $HE
(di et hyl am no) et W e 512 yl]%'él 2- I\/Hr
(met hyl oxy) phepyl | o} NY blpynmldlne -2,4-diamine
"@
N
N\\_E
27 ¥ N-(4-{[2- MS (ES+)
F (diethylamino)ethylloxylph | m/e 520
~o enyl)-5-(3,4- [M+H]*
" diflucrophenyl)-N*-[2-
©’ 7 (methyloxy)phenyl}-2,4-
Ny N pyrimidinediamine
\(
: DH
™
28 NP-(4-{[2- MS (ES+)
~o . (diethylamino)ethylloxy}ph mie 50+2
N enyl)-5-(2-fluorophenyl)- [M+H]
@’ 3 N*-[2-(methyloxy)phenyl]-
N*\\[/N 2,4-pyrimidinediamine
N
- T,
a
29 0 1-[4-(2-[(4-{12- MS (ES+)
(diethylamino)ethyiloxy}ph m/e 526
enyl)amino]-4-{[2- [M+H]*
o (methyloxy)phenyilamino}-
N/ 5-
N N pyrimidinyl)phenyllethanon
e e
N
a,
?"7
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N5 6 Ny N pyrimdinyl)benzal dehyde ao HrN 37 M(4-{[2- M5 (ES+t)
(di et hyl am no) et hyl ] oxy} ph W 498 6 Nenyl)-N[2- [MH + i
(et hyl oxy) phenyl ]-5-(2- NYN net hyI phenyl )-2,4- N pyrimdinedianmine H/MN
37 38 ci (3 4-di chl orophenyl) (ES+) c' (4 {[2 552 ~0 |
(di et hyl-a 5 ety H-oxy} M . | henyl |- 2, 4-
NY pyrim |Hed| 4é%s+)
(di et hylfam no) e VHr[ FH]* \
(et hyl oxy) phenyl ] \I{\I O /\N
I phenyl-2,.4-
pyrimidinediamine
31 Ox© 4-(2-(4-{[2- MS (ES+)
(diethylamino)ethyljoxy}ph m/e 528
enyl)amino]-4-{[2- [M+H]
o (methyloxy)phenyllamino}-
@,N 2N 5-pyrimidinyl}benzoic acid
Na. N
\I/
T
1,
™
32 Oxp© 4-(2-(4-{[2- MS (ES+)
(diethylamino)ethylloxy}ph m/e 468
enyl)amino]-4-{[2- [M+H]"
™o (methyloxy)phenyllamino}-
©/N 2 5-pyrimidinyl)benzoic acid
Na. N
Y
L
0
F\l
33 NSy N*-[2-(methyloxy)phenyl]- | MS (ES+)
- L N?-[4-(1H-1,2,A-triazol-1- m/e 452
1 . ylmethyl)phenyl]-5,5'- [M+H]
@f Z bipyrimidine-2,4-diamine
Nx, N
\r
"0,
N
N\\_E

36



40 M5 (ES+) (diethylam no)ethyl]oxy}ph me 514 ~ enyl)-M[2- [MH'
(rret hyl oxy) phenyl ] -5-[ 3 (net hyl oxy) phenyl]-2,4- NVN pyri m di nedi am ne

-(4-{[2- M5 (ES+) (di ethyl am no) et hyl ] oxy}ph W 514 \ enyl)-N4-[ 2-
[I\/H—I] O (rret hyl oxy) phenyl | -5-[4 N (rret hyI oxy) phenyl ]1-2,4- N7\/N

N
IN N

pyri m di OHNt—%

llcg amrne N1 [2 I\I-\J. MmeLITy S) _|))-2 [(2 VB
(ESH) r ? 44(1H1, 2, §-tfri azol - 1- gﬁ mmo té%%kﬂﬁhmm‘ I{] am no} -
[ MEH] ' 1bi pyori m dim=d7/ | yl)a T Y[ ~ 43 NN
2- (di ethyl am n()et M5 (ES+) \ Ll nye 529 I\I_I
(et hyl oxy) phefyl Jland nof- § M-H * "\ pymﬁ g hm}yé] fdinf2 / "y
yl ) am n¢] phenyl } car amat\eN/ N/ N

SN
P‘T
35 N 5-(3-aminophenyl)-AF-(4- | MS (ES+)
{[2- m/e 499
N (diethylamino)ethyl]oxy}ph [M+H]"
| enyl)-N*[2-
N™ "NT N (methyloxy)phenyl]-2,4-
@ﬂ\ pyrimidinediamine
(¢]
~J
)

36 2 4-2-[(a-{12- NS (ES+)
(diethylamino)ethylloxylph m/e 512
enyl)amino}-4-{[2- [M+H]

o (methyloxy)phenyllamino}-
oD |
Ns. N pyrimidinyl)benzaldehyde
Y
L
o]
M
37 N-(4-{[2- MS (ES+)
- (diethylamino)ethyljoxy}ph m/e 498
T . enyl)-N*-[2- M+H]"
@’ “ (methyloxy)phenyl]-5-(2-
NYN methylphenyl)-2,4-
N pyrimidinediamine
168
FT
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OL~10 H N 44 NN ( ES+) / (diethylam no)ethyl]oxy}ph
W 481 N enyl)am no] - I pyrimdin-4 / NYN

yl }am no) benzonitril Il M(4-{[2- M5 (ES+)
(dlethylamno)ethy] 1) - M[2 [I\/H—I]+ " meth | ox hen
15- 3" Lll) phen | | héh IMé é%? 46 11 "Y~
(4 (12 43§b o mavaLE | )%éss’%’)]

eny - 1'$ . Xy -~

5,5" - bi pyri m di y [n%é@fow}lpﬂ =y

(di et hylfam no) e H#+ IN

(met hyl oxy) phery gmgﬁﬁﬂ%&az bl -

39 !Nl 3-(2-[(4-{[2- MS (ES+)
(diethylamino)ethylloxy}ph m/e 509
enyl)amino]-4-{[2- IM+H]*

N (methyloxy)phenyllamino}-
> 5-pyrimidinyl)benzonitrile
N N N
o™
o
~
>
40 I N-(4-{[2- MS (ES+)
° (diethylamino)ethyljoxylph | m/e 514
o enyl)-N*-[2- [M+H]
N {methyloxy)phenyl]-5-[3-
©/ “ (methyioxy)phenyl]-2,4-
"‘\\I/N pyrimidinediamine
N\©\
N
[

41 - N-(4-{[2- MS (ES+)
(diethylamino)ethylloxy}ph m/e 514
enyl)-N*-{2- IM+H]"

o (methyloxy)phenyi]-5-{4-
~ (methyloxy)phenyl}-2,4-
New IN pyrimidinediamine
T\@
R
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(0]
1

enyI am UJ'4'{[2' [?V'H'Hj + NN Yir4_an
pyri m di nyl4 phenyl et am'/\Nde foo o~ 3 %@Iwzgﬁ [52 rb%é%l)
bi s( et hyl oxy) pheny} ] -{ VZ- e 544 7 inc-
(di et hyliam no) gt hyl y}p N |/ enyl ) - : rﬂare i ox_ thenl/l ]2,4- N
pyrim dinedi amine ) ylamino]benzamide
N N
\r
Q
N
N\\_ E
43 NN 2-(diethylamino)ethyl {4- MS (ES+)
- | [(4-{[2- m/e 529
9 N (methyloxy)phenylJamino}- [M+H]
@’ “ 5,5'-bipyrimidin-2-
NYN ylyamino]phenyl}carbamate
N
T,
OJ\O
P"W
44 NN 3-({2-[(4{[2- MS (ES+)
L (diethylamino)ethyl]oxy}ph m/e 481
Naw N enyl)amino]-5,5'- [M+H]"
\©/ Z bipyrimidin-4-
Na N yl}amino)benzonitrile
I
&N
P"W
45 N*~(4-{[2- MS (ES+)
~ (diethylamino)ethyi]loxy}ph m/e 498
1 . enyl)-N*-[2- [M+H]*
©’ Z (methyloxy)phenyl]-5-(3-
N‘\\rN methylphenyl)-2,4-
N pyrimidinediamine
:“g
™

\ 4-yl]-2,4-pyrimdinediamne ~I fo '~NJ 48 M5 (ES+)
(di )
(e

et hyl am no) et hyl ] oxy} ph W 530 s enyl)-N-[2- [MH] +
t hyl oxy) phenyl ]-5-[2 "YN (nethylthio)phenyl]-2,4- N a pyrimdinedi am ne
H/N 49 " (d ylam {[2- M5 (ES+) 0 o (d|e th yI am no)ethyl]oxy}ph W 541
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\ 1(/N, 51 N°N M

( -nmethyl -1, 3-thiazol - M5 (ES+) N |
5-yl ) phenyl] - M[4
| -
Iy

[ 3-
(1l H me 519 N 1,2,4-trazol -1- [MH'
5'

ylrrethyl)phenyl] N YN bipyrimdine-2,4-diamine NO_| N NQ 52

-[3-(2- rrethy 1,3 i azol - I\/S(ES+) N / 5y|)pheny|] NZ{3[2(4 e
551 N X—+ayH) t..yl]p“r‘y" v =bp—brpyrimih N\/N
di anine| ~fP {[cod 53 M (4- zll\fs(%’fthlgmg ! )Mef] oxy}ph e
510 enyl)-5- (4- et heny N[IVHrH} ) T et yI % vi] 6- N
2, 4- pyrilm di nedi ami ne N&( OH/ \li)ﬂg Al 1Es ]_2- ?
(di et hyllam no) ¢t hyl ] 0X } W e S98 ~ % %gg 1
(et hyl oxy) phenyl | - @ pheny g:a 5 pyr| m di n=d| anm ne
0
~
>
47 f_< N--(4-{[2- MS (ES+)
N (diethylamino)ethyljoxy}ph m/e 530
W enyl)-N*-[2- [M+HT"
NS (methyloxy)phenyl}-5-[1-(2-
NJ'\N/ N methylpropyl)-1H-pyrazol-

© j 0. 4-yi}-2,4-pyrimidinediamine

48 N>-(4-{[2- MS (ES+)
- P (diethylamino)ethyljoxy}ph m/e 530
T . s enyl)-N*-[2- [M+H]*
©’ Z (methyloxy)phenyll-5-[2-
NYN {methyithio)phenyi]-2,4-

pyrimidinediamine

[
49 N\n/ N-{4-(2-[(4-{[2- MS (ES+)
o {diethylamino)ethylloxy}ph m/e 541
)N':\I@ enylyamino]-4-{[2- [M+H]*
NN (methyloxy)phenyljamino}-
0. 5-
pyrimidinyl)phenyllacetami
de
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Nfl o H/N 55 rN-(4-{[2- M5 (ES+) (diethylam no)ethyl]oxy}ph nfe 544 N

enyl)-5-[1-(3-nmethyl butyl)- [MtH + / N 1 Hpyrazol-4-yl]-N'-[2 N
(net hyl oxy) phenyl]-2,4- NN N pyrimdinedianine o~ o /\NJf 56 ~ N M (ES+)
N (di et hyl am no)ethyl]oxy}ph me 524 enyl) N4- [ 2- [I\/H—I]+ " "NN
(et hyl J)\yg hCIyIJ-J \J.ﬂ)lpyllUlUng pyr|U|n4y|)- MESZ&
2, 4-pyrim di negi amine of/\NJf J 57 Igg;/ '
fl uor ophenyl )- N2- (4-{[2 536 -~o i y‘ﬁg’h@% gg IQ;E/IB] axngpﬁt[ M:H + N
enyl)-N&-[2 ] N (ngg hyl phenyl ] - 2} Aoy Yol 'F}ﬂiogﬁham' h\ I O Hl CN
I 42 58| M5 (ESt) |l / ~ (diethylam np _@QX;{{E 585
Na 'N (methyloxy)phenyl]-2,4-
\N( pyrimidinediamine
a,
?”W
51 NN N*-[3-(2-methyl-1,3-thiazol- | MS (ES+)
N l 5-yl)phenyl]-N*-[4-(1H- m/e 519
. N 1,2,4-triazol-1- [M+H]
s “3 yimethyl)phenyl]-5,5'-
N‘\\I/N bipyrimidine-2,4-diamine
QL
N
N\\_E
52 NN N*-[3-(2-methyl-1,3-thiazol- | MS (ES+)
y L 5-y)phenyl]-N>-{3-[2-(4- m/e 551
i " morpholinyl)ethyl]phenyl}- [M+H]"
$ “3 5,5'-bipyrimidine-2,4-
Ny AN diamine
\'L/
)
8
53 = N°-(4-{[2- MS (ES+)
(diethytamino)ethyl]loxy}ph m/e 510
enyl)-5-(4-ethenylphenyl)- [M+HJ”
~o N*-[2-(methyloxy)phenyl]-
@N N 2,4-pyrimidinediamine
Nz, N
\I/
L
Q
?"7
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o Nenyl)-N4-[2- [MH]"

met hyl oxy) phenyl ]-5-(8 N\ /N quinolinyl)-2,4
~N pyri m di nedi am ne /|

N, 59( AP- (4-{[2- MB (ES+)

(di et hyl am no) et hyl ] oxy} ph 512 \ | / enyl)-5-(4-ethyl phenyl)-N4- [ M-H]
o [2-(nethyl oxy)phenyl] 2,4 ~ pyr| m di nedi am ne N /N N Oo H \ [ (/N11
60 N'N "-“54_ 2 ra VRZ % f=ytmeth ] am no} -
We 447 b ;E{)ﬁl ile Y N
NL 61 5 (ES+ %’i( nb%éf@]%g%}@ﬁ [nﬁm% NA- [ 2-
[ MH] N g.th. Alisk ;Bﬁen%n% 24l
pyrim dinediam methylphenyl)-2,4-
pyrimidinediamine
55 N--(4-{[2- MS (ES+)
(diethylamino)ethylJoxy}ph m/e 544
enyl)-5-[1-(3-methylbutyl)- [M-+H]
1 H-pyrazol-4-yl}-N*-[2-
(methyloxy)phenyl]-2,4-
pyrimidinediamine
0'\
o]
”)‘j
56 N N-(4-{]2- MS (ES+)
2N (diethylamino)ethylloxy}ph m/e 524
PN enyl)-N*-[2- [M+H]*
T (methyloxy)phenyl}-5-(1H-
NT N7 N pyrrolof2,3-b]pyridin-4-yl)-
t/"\ 2,4-pyrimidinediamine
0
J
>
57 F 5-(3-chloro-4- MS (ES+)
¢ fluorophenyh)-N2-(4-{[2- m/e 536
~o (diethylamino)ethylJoxy}ph [M+H]
\ enyl)-N*-2-
©/ N/ 'N (mgth.yl_oxy)_phe_nyl]-2,4—
\Nr pyrimidinediamine
,
™

42



43 62 0~ - (4-{[2- M8 (ES¥)

enyl)-5-[3, 5-di

nmet hyl - 4-

[ MtH]
(et hyl oxy) phenyl ]-2,4 Nt pyrimdinedi am ne

(di ethyl am no) et hyl ] oxy} ph W 542 \ zi
o (nethyl oxy)phenyl]-N[2- N
Y ao HI(/N,

63 0 N

3-(2-[(4- {[2 (ES+) (di et hyl am no)ethyl]oxy}ph me 527
enyl ) ammeks4—{t2—HMHE—frret hylu;x Ham o=y
5-pyrimd ﬁ?fl ) benzam de o /\NJ qz tl[nfﬂoi} pllyS %335 (o
bi s( net hyI oxy) phenyd ] - N 544 ( 2R 38 M+H
(di et hyllam no) et hyl4o ) enyl ) - N }(em% _%y(%pxy eny1 ]-
pyri m dii nedi ani ne \',J—IN65(I 0[ 3£ 4
(di et hyllam no) ¢t hy yhp’h nme 578 F -’%JI uoro-#4- [MH'
bi phenyllyl)-N-[2 ~0o | [ § yl oxy)p i
0
M
59 N--(4-{[2- MS (ES+)
(diethylamino)ethylloxy}ph m/e 512
enyl)-5-(4-ethyiphenyl)-N*- [M=+H]*
™o [2-(methyloxy)phenyi]-2,4-
©/N 2 pyrimidinediamine
Na. N
\r
N
SN
vjﬁ
60 NN 3[(2-{4-(1H-1,2 4riazol- | MS (ES+)
L 1-ylmethyl)phenyl]amino}- | m/e 447
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In Vitro Assay for Wee1 Inhibitory Activity

Inhibition of Wee1 kinase activity was determined using recombinantly-

expressed human Wee1 kinase with amino acids 1-13 deleted. The substrate for the

assay was a chemically biotinylated recombinantly- expressed CDK1 (cdc2/cyclinB) for

which the coding sequence had been modified to eliminate kinase activity (K33R).

The kinase activity of Wee1 was quantified by time-resolved fluorescence resonance

energy transfer technology using an europium-labeled anti-phosphotyrosine antibody

and strepavidin-tabeled allophycocyanin. The test compounds were typically assayed

over an eleven point dilution range with a conceniration in the assay of 10uM to 0.2nM,

in 3-fold dilutions. This assay was used to calculate a pIC50 for all of the compounds
described in Examples 3-99. All of the tested compounds had a plC50 2 5.0.

Cell Assay for Wee1 Inhibitory Activity

Wee1 inhibitory activity can be measured using a cell-based ELISA assay.

Hela cells are synchronized using aphidicolin, which blocks the entry of cells into S-

phase. Cells in G2-M transition phase are then obtained by releasing the cells from

aphidicolin treatment for approximately 7-8hrs. The phosphorylation level of the Wee1

target cdc2 may then be measured by sandwich ELISA using an anti-cdc2 antibody

and an anti-phospho-cdc2(Tyr15) antibody. This cell assay was used to calculate a
plIC50 for the compounds described in Examples 3, 4, 8-8, 10-12, 15, 17, 18, 21, 23,
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Those of skill in the art will recognize that activities for enzyme
activity such as 5 the in vitro HTRF assay and the cell assay descri bed
above are subject to variability. Accordingly, it is to be understood that
the values for the plC50s recited above are exenplary only. 54 CLAI M
What is ) or a
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subst i t uBetio-A2t 2, 26, 26:&8t 3MmHS, R, Jrlo6p, andri hagka E’C@ﬁr%ﬂ Obb?biscﬁ’f’aﬂ!’y
substituted with at | east one Ra group; Each R is independently sel ected
fromthe group consisting of halo, -OH -NH2, -CN, C1-C3 al kox aryI oxy,

ar al koxy, - CHThosa36fGkR'"in theCﬁrD)vaéQognQ(e@@-aCtNl@@FﬁnZyw WHGINR - NO2,

N A e M S A Bl i

i ndepend@mbd;ryhr@yl, i it todbefundarstdual tgatdn@valuesfostha\rgjoéﬂs Griteghakaveyare C1- C3

al koxy, %{%ﬁy nd aralkyl; J is selected fromNR NR CH2 n N (RD"
and O 2§ 0 nis 0, 1, or 2; 55 R is halo, -CN, -NH2, Cl1-C3

al koxy, aryl oxy, C(O) NNHR, -C(OOR', heteroaryl optionally substituted
with at | east one Cl-C3 al kyl, or -(CH2)gX, gisOorl;
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5 Dis: HN 61(R2),. R2 is selected fromthe group consisting of
-Q(CH2)ONR R', -N(H)C(O (CH2)ONR R, 10 -(CH2)3X, and -CH2S(O2X; p is 1;
ois lor 2, 15 R is -Hor ClI-C4 alkyl; R' is Cl-Cdalkyl; and 20 X is
het erocycl yl or heteroaryl. 2. A conpound according to claim1l wherein Ais
heteroaryl. 3. A compound according gpaghkdi m1 or claim2 wherein J is N
R CHZ n 25 - (Rl)m wherein: 56 mis or or 1; nisO,1,or2 5 Rl is

sel ect ed V¥hadim ¢laimed is:CN, - NH2, C1-C3 al koxy, aryloxy, -C(ONHR ,
-C(OOR", heteroaryl optionally substituted with at |east one Cl1-C3 al kyl,
and -(CH2)gX; and R is -H Cl-C4alkyl. 10 4. A conmpound according to

cl ai m 3 vher eiAncompesind of Roriml®(1):R1 is C1-C3 al koxy, and R is -H 5. A
conpolind according to claiml wherein R is-Q(CH2)3NR R', pis 1, o 2,
15 R is H and R" is C1-C4 alkyl. 6. A cogpound as clained in clai
wherein said conpound is sel ected fyomxthe group consisting of:

N2- (4-{[ 2- (di et hyl am no) et hyl ] oxy} ppenyl| - N-[ 2- (net hyl oxy) phenyl ]-5-(1

H pyrazol -4-yl)- 20 2, 4-pyrim di Redl Tries

®

is
ml,

or a salt thereof, wherein:

10  Ais selected from —H, aryl optionally substituted with at least one R group, and
heteroaryl optionally substituted with at least one R® group;

Each R is independently selected from the group consisting of halo, —OH, -NH,, -CN,
C4-Cs alkoxy, aryloxy, aralkoxy, ~CHO, -C(O)R", -C(O)OR", -C{(O)OH, -C(O)H, -

15  C(O)NR'R", -NO,, -N(H)C(O)R”", -N(H)S(O).R", C+-Cz alkyl, C4-C; hydroxyalkyl, C+-Cs
haloalkyl, C,-C,4 alkenyl, -(CH,) X, ~-SR", and aryl;

oisOor1;

20 Each R?is independently selected from the group consisting of C-Cgalkyl, C1-Cs
alkoxy, —C(O)R”, and aralkyl,

J is selected from

25 misorQori;

nis 0,1, or2;
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N2- (4-{[ 2- (di et hyl am no) et hyl ] oxy} phenyl)-5-(1

H i ndazol -5-yl)-W][ 2- (net hyl oxy) phenyl]- 2,4-pyrimidinediamine; 25
[4-(2-[(4-{[ 2- (di et hyl ami no) et hyl ] oxy} phenyl ) am no] - 4- {[ 2- (et hyl oxy) phenyl
] am no}-5- pyri mdinyl)phenyl] nethanol ;

N2- (4-{[ h, 2- I nyl]-5-[5-(ne
t hyl oxy) - ﬁﬁ%ﬁ& Naf’ﬂ]ﬂz, )Zze?qglkb %bﬁ&ﬁgﬁc?(%ﬁﬁg é@?#?%%{%g 2- (di et hyl am
i no) et hyDPW}%H@WW#%QTW!%?U%SF[OBB@1&3@%%)@9)‘%%% ]am no}- 5-

pyri m di nyl ) phenol ; N2-(4-{[2-(di et hyl am

i no) et hyl ] oxy} phenyl ) - N-[ 2- (net hyl oxy) phenyl ] -5, 5" - bi pyrim di ne- 35

2, 4- di anfiried oN2; (4- {[ 2- (di et hyl am

i no) et hyl ] oxy} phenyl) - Nd- [ 2- (net hyl oxy) phenyl ] - 5- (3- pyri di nyl) -2, 4-

pyri m di nedi am ne; 40

N2- ( 4- {[ Rigdi et hyl am no) et hyl ] oxy} phenyl) - N4- [ 2- (et hyl oxy) phenyl | - 5- ( 3- qui
nol i nyl)-2,4- pyrimdinedi am ne;
5-(2-chl orophenyl) N2- (4-{[ 2- (di et hyl
xy) phenyl ] - 2, 4-pyrim di nedi am ne; ™
N2- (4-{[ 2- (di et hyl am no) et hyl ] oxy} phenyl ) - N-[ 2- (et hyl oxy) phenyl]-5-]1-
(phenyl nmethyl )-1 H pyrazol -4-yl]-274>pyri m di nedi am ne;

&

g no) et hyl ] oxy} phenyl )-N'-[2- (et hyl o

W (4-{[2-(diethyl am no) et hyl ] oxy} )-N-[ 2- (et hyl oxy) phenyl ] - 5- (3- qui no
linyl)-2,4- 5 pyrinidinediam ne; = R

W (4-{[ 2- (di et hyl ani no) et hyl ] oxy} phenyl ) -5- (3, 5- di net hyl -

H pyrazol -4-yl)-N4-[2- (nethyl oxy)phenyl]-2,4-pyrim di ned| am ne;

3-(2-] 2- (di et hyl am no) et hyl ] ox henI am no henyl
am( no} - 5R{2|E>%1$€f('?ﬁt%ﬁl ﬁym)tmerﬁép 00%'%twg{y 20((9 éMR&JN@é@? @ﬁ%ﬁﬁm) A3 ]
5- bi g 2- I 2, 4- rimdi nedi am ne;
N2- (46{ [ é@%?%t ﬁﬁgﬁ%ﬁg&hw ] ox;%lphenyl )-5-(3-fur anyl ) - N-[ 2- (et hyl oxy) phe
nyl]-2,4- pyrimdinedi am ne;
1-[5- (2 pGg4{[2- (di et hyl am no) et hyl ] oxy} phenyl ) am no] - 4- {[ 2- (et hyl oxy) phen
yllamino}- 20 5-pyrimdinyl)-2-thienyl]ethanone;
2-(2-1(4-{[ 2- (di et hyl am no) et hyl ] oxy} phenyl ) am no] - 4-{[ 2- (net hyl oxy) phenyl ]
am no}-5gpis 1 or 2;

15

R'is —H or C,-C, alkyl;
R" is C4-C, alkyl; and
20  Xis heterocyclyl or heteroaryl.
2. A compound according to claim 1 wherein A is heteroaryl.

3. A compound according to claim 1 or ¢claim 2 wherein J is

o

CH,

n

1
25 R

wherein:
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pyri m di nyl ) phenol ; 25

N2- (4-{[2- (di et hyl am no) et hyl ] oxy} phenyl ) - 5- (3-fl uor ophenyl ) - N"-[2- (nmet hyl o
xy) phenyl ]- 2, 4-pyri m di nedi am ne;

[3-(2-[(4-{[2-(di et hyl am no) et hyl ] oxy}phenyl ) am no] - 4- {[ 2- (et hyl oxy) phenyl
] am no}-5- pyrimdinyl)phenyl]nmethanol; 30

5-(1, 3- benzodi oxol - 5- yI )-N2- (4-{[ 2- (di et hyl am no) et hyl ] oxy} phenyl ) - N4-[ 2-
(et hyl oRYpER@wyI1] - 2, 4- pyri m di nedi am ne;

5- (1- benzot hi en- 3-yl ) N2- (4-{[ 2- (di et hyl am no) et hyl ] oxy} phenyl )-N-[2 35
(et hyl oxy) phenyl ] - 2, 4- pyri m di nedi am ne;

N4- [ 2- ( metisi] by Rphenyl ] - N2-{3-[ 2- (4- nor phol i nyl ) et hyl ] phenyl }-5, 5'-bi pyri
md ige-2,4- diamne; 40 N-(1-nethyl propyl) 2-[(5-(1

H pyrazol - 4y|) %dé[4(1l—l-124tr|azol . .

yl met hy| Roksessjéqtedhirensihalp, gyl MHi ﬁyp)ﬁﬂh?WoPWMim'ﬁ(@H“(H)R -C(O)OR",

N-[2-(3-
H- 2,(4- fﬂlre?égcgzé?’? ﬂéﬁl\a} E ﬂtutﬁé ﬁa( I%ea%t ont?l%ycr;?ar]r[l(yllar?g- (CHZB )élagrcri] ne; 45

’(4 {[2- (d| et hyI am no) et hyl ] oxy} phenyl)-5-(3, 4-d ifluorophenyl)-N4-[2-
( met hyl o plhgn g 4- pyri m di nedi am ne;
W (4- {[2% et hyI Am 0) et hyl ] oxy}phenyl)-5-(2-fl uorophenyl)-N'-[2-(nethyl ox
y) ph dbyl ] - 50 2, 4-pyrimdinediam ne; 1-[4-(2-[(4-{[2-(diethylam
! “.0) ethyly] L&ma%gﬁ?hméﬁ Bt BRnRYEiR %Yk ANRTYA,IFME TN, alkexyehi M
i di nyl) ph eny et hanone;
N2- ( 4- {[B'(SdT t hyl am no) et hyl ] oxy} phenyl ) - N-[ 2- (et hyl oxy) phenyl ] - 5- phenyl -
2,4- pyrimdinedi an ne;
4- (2 [ (4-{[2-(diethylam no)ethyl ] oxy}phenyl )am no A thyI oxy) phenyl ]
am no}-595.5 pﬁcpqwmqﬁwapwﬁ@g,t@cl]g@mawherem is—O(C 2)°NE[R pis1,0is 2
4- (2%(4;{- [Sqq(éydeghglca gt hyl ] oxy} phenyl) am no] - 4- {[ 2- (et hyl oxy) phenyl ]
amino}-5- pyrim |nyI yenzoi ¢ acid; 10
N-[ 2- (et hyl oxy)phenyl] WI[4-(1H1,2,4-triazol -1-yl met hyl ) phenyl]-5,5" - bi py
rimdineg 2, SHRdIRAd as clalmed in claim 1, wherem said compound is selected from
N2- ( 4- {[ (d Iam no) et hyl' ] oxy} phenyl)- N, 5-bi [ 2- ( net hyl oxy) phenyl ] -2, 4
- pyrim mm@r@uaﬁplﬁféstmwf

N2- -(4-{[2- (dlethylam|no)ethyl]oxy}phenyt)—l\l“—[z-(methy[oxy)phenyl}-5-(1H-pyrazol—4—yl)—
20  24-pyrimidinediamine;

N2-(4-{[2-(diethy[amino)ethyl]oxy}phenyl)-S-(1 H-indazo!-5—yl)—N4-[2—(methy|oxy)phenyl]-
2, 4-pyrimidinediamine;

25  [4-(2-[(4-{[2-(diethylamino)ethyljoxy}phenyl)amino}-4- {[2-(methyioxy)phenyl]ammo}—5-
pyrimidinylyphenylimethanof;

N’~(4-{[2-(diethylamino)ethylJoxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-[5-(methyloxy)-3-
pyridinyl]-2,4-pyrimidinediamine;

30
4-(2-[(4-{[2-(diethylamino)ethyl]oxy}phenyl)amino]-4-{2-(methyloxy)phenyl]amino}-5-
pyrimidinyl)phenol;

N-(4-{[2~(diethylamino)ethyi]oxy}phenyl)-N*-[2-(methyloxy)phenyl]-5,5-bipyrimidine-
35 2,4-diamine;

Nz-(4-{[2—(diethylamino)ethyl]oxy}phenyl)—!\f‘-[Z—(methy!oxy)phenyl]—5—(3-pyridinyi)-2,4-
pyrimidinediamine;

'40 N2-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-(3-quinolinyl)-2,4-
pyrimidinediamine;

5—(2-chIoropheny!)-l\lz-(4-{[2-(diethylamEno)ethyl}oxy}phenyl)-!\l“-[Z—(methyloxy)phenyl]-

2,4-pyrimidinediamine;
45
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5-(3-am

i nophenyl ) - NZ- (4- {[ 2- (di et hyl am no) et hyl ] oxy} phenyl ) - N- [ 2- (et hyl oxy) phenyl
- 2,4-pyrimidinedi am ne;

-(2-[(4-{[2-(di et hyl am no) et hyl ] oxy} phenyl ) am no] - 4-{[ 2- (et hyl oxy) phenyl ]

N—

- Op\2 [0- -

6l\lern- ? 2%{[ _iﬁé{@){%ﬁﬁ{é)& ?ga%?}gﬂ?% Wb[{z (Ir;ethtigxye phetnﬁ’glso[xy) phenyl]-5-(2-neth
yl phen yld) 2 pyrim i ned| am ne;
5-(3, 4-di Aa-[ 2-
( m(e : h < )gP gﬁ%ﬁ )Qrﬁ.n(géﬁn&gl?pnr%gylg-wﬁi GHEAPLRY) Py e/ BRIRBIhI)-Dl4= [
3-(2- }(g }{ am no) et hyl ] oxy} phenyl ) am no] - 4- {[ 2- (et hyl oxy) phenyl ]
am no il [2-
N2 (4o (] gﬁ{q[%k |‘f5 gw |éﬂ¥ﬁ%)e%§briewlgkf{8 S@methgl 1H- ptyra;ol(-)t)i( )y;l; phzenyl] 5[ 3-
(methylo 4 y|m|d|ned|amne
N2- 5-[4 35
L e e e g (RO
H(-jl 244 | azo met hyI ) phenyl ] am no}-5,5" - bipyrim

in -
'{ @ ( e { Cth#é ﬁgﬁ%] }@ne@?l')%Mlﬁﬁl(ﬁl@)ﬁbgwﬁhenyll 24

i no eny?ﬁcar arrate'S({Z[(4{[2(d

Iy o _
|y|e§ 1 ﬁo )zg g%fémel ﬁ&%ﬂ%}@f@_%p (% d(isggrﬁgylg}gﬂiﬂtm@lhvlaxﬁphenyn-M
oXy

i no) et hyl heny - N4- [ 2- (et hyl oxy) phenyl ] - 5- ( 3- net hyl phenyl ) -

2, 4- pyri i . lamino thyi]oxy} henyl)amlno]—4—{[2 (methyloxy)phenyl ammo}—

M(4 5[25( nﬁ?ﬁj mg }mﬁ) R bi s(net hyl o xy; N-[2- 50
yl en

(rret 0oX |pyr|md|ne24d|amne
N2- ( 4- {[%gén %@Y& aﬁlﬁr%f)é}wqo&;i}?heﬁsﬁﬁmu)c1u4{[i ?métﬁﬂbkwb%)]m%}ébi 5-[1-(2-
met hyl pr I m"di nedi am ne;
¥V(4 {l[t2 [ et m no) et hyl ] oxy} phenyl )-N-[2-(net gyl oxy) phenyl ] - 5I [ 2-

nmet H
et gt nyl s(h??e(gmyﬁntﬂo)@mynm;?gm?n@ﬁ;@o;oy%mn§| {ia%%r‘]clg{l@xygﬂ-l&w]ty am
5-pyri m Y phenyl | acet ani de;

5-[2, 4- birg | L
- Em hy:yﬁ&?@ﬁmﬁw@mdﬂﬁggambmm ARSI RRRGEY ) - N[ 2

5-(1,3-benzodioxol-5-y1}-N*(4-{[2-(diethylamino)ethylJoxy}phenyl)-N*-[2-
(methyloxy)phenyi}-2,4-pyrimidinediamine;

5-(1~benzothien-3-yl)-N2-(4-{[2-(diethylamino)ethyl]oxy}pheny!)-N“-[z-
35 (methyloxy)phenyl]-2,4-pyrimidinediamine;

N*-[2-(methyloxy)phenyl]-N?-{3-[2-(4-morpholinyl)ethyllphenyl}-5,5'-bipyrimidine-2,4-
diamine;

40  N-(1-methylpropyl)-2-[(5-(1H-pyrazol-4-yl)-2-{{4-(1H-1,2,4-{riazol-1-
ylmethyl)phenyllamino}-4-pyrimidinyljamino]benzamide;

N*-[2-(3-fluorophenyl)ethyl}-N>-[4-(1H-1,2 4-triazol-1-yimethyl)phenyl]l-5,5-bipyrimidine-
2,4-diamine;

45
N?~(4-{[2-(diethylamino)ethyiloxy}phenyl)-5-(3,4-difluorophenyl)-N*-[2-
{methyloxy)phenyl}-2,4-pyrimidinediamine;

NP-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-5-(2-fluorophenyl)-N*-[2-(methyloxy)phenyl]-
50 24-pyrimidinediamine;

1-[4-(2-[(4-{[2-(diethylamino)ethyl]oxy}phenyljamino]-4-{[2-(methyloxy)phenyllamino}-
5-pyrimidinyl)phenyljethanone;
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10
N4-[ 3-(2-nethyl -1, 3-thiazol -5-yl)phenyl ]-NzZ-[4-(1H 1, 2, 4-triazol - 1-yl net hyl
)phenyl]-5,5"- bi pyrimdine-2,4-diamne; N4-[3-(2-nethyl-|
, 3-thi azol -5-yl ) phenyl ]-Nz-{3-[2-(4-norpholinyl)ethyl]phenyl}-55"-
bi pyri m dNre-{R-@icthydamine)ethlfoxylphenyl)-N*-[2-(methyloxy)phenyl]-5-phenyl-2,4-
N2- ( 4- { [ Dyfistidirtdaiensing;no) et hyl ] oxy} phenyl ) - 5- (4- et henyl phenyl) - N-[ 2-
(et hyl oxy) phenyl ] -2, 4- pyri mi di nedi am i ne;
N2- (4-{[ 2-((24(484[MdlIahylam}rmbétwllomphaﬂmmﬂmom {[2rhetaiibyy)phenyRéraing)-b- 5- (4- met h
yl phesy| pyrididiiidi)dempoid abigli nedi am ne;
N2- (4-{[ 2- (di et hyl am no) et hyl ] oxy} phenyl )-5-[1- (3-nethyl butyl )-1
H- pyr azol4-@-[-{[2 kefleth@amfrapsthyliosydpheheaino]2-g2-ivethokypihagijaninops; 25
N2- (4- { [ yfimidriyhpemasiowigt hyl ] oxy} phenyl ) - N-[ 2- (et hyl oxy) phenyl ] - 5- (1H- pyr
rolo[2,3- b] pyridi n-4-yl)-2,4-pyri midinediami ne;
5- (34¢hl w*qzxaméihymmphaiijz [wztamz bZridbl-etyhyetayphendl-b5-bipyimignenyl ) - N-[ 2-
(et hyl oxx4-plaaims;] - 2, 4-pyri midi nediam ne; 30 N2-(4-{[2-(diethylam
i no) et hyl ] oxy} phenyl ) N-[ 2- (et hyl oxy) phenyl ] - 5- (8- qui nolinyl)-2, 4-
pyri m di méduqiz-@rthyiiniodyetHyBoxydbeEnglNdB-bis[2-(methyloxy)phenyl]-2,4-
no) et hyl Jpgriidrteiiyhine:5- (4- et hyl phenyl ) - W[ 2- (et hyl oxy) phenyl ] - 35
2,4-pgrimdinediamne; 3-[(2-{[4-(1
H 1, 2, 4- trBamoihephenynel iy Rrtietyidnaing Yty SxyFohddy P i 24dethyléxy)pherii]
I no] benz @M-pyrirhidinedi@mine;
NZ- (4-{[ 2- (di et hyl am no) et hyl ] oxy} phenyl ) - Nd- [ 2- ( met hyl oxy) phenyl ] - 5- ( 2- nap
ht hal eny l4)y2-[#-#23iethpamibolettyipxi iphenyl)aminol-4-{{2-(methyloxy)phenyl]lamino}-5-
NZ- (20{ [ Pyficlidatyhpémasidebyed;hyl | oxy} phenyl ) -5-[ 3,
5-di net hyl - 4- (et hyl oxy) phenyl ] -N-[ 2- (et hyl oxy) phenyl ]-2, 4-pyrim
i di nedi am‘zﬂe-{[zél(ﬁ|eﬁiy(a'i‘nlhé)é’ffﬁl[]&xy(}lﬁheﬁthggm(methyloxy)phenyt]—5 -(2- methylpheny[)
i no) et hy l2]opyrptiesyiaingme; no] - 4- { [ 2- (et hyl oxy) phenyl]am no} - 5-
pyri m di nyl ) benzam de;
5- [ 328- biss(Eretibblb@pyRmNERiAHINAh]IBRCM R ox phema) et fzy] ] oxy} phenyl ) - N-[ 2-
50 ( met hyinethylomiiehghyi-244yimidinddiiniieeti am ne; N2- (4-{[ 2- (di et hyl am
no) et hyl ] oxy} phenyl ) -5-(2-fl uoro-4-bi phenylyl)-N][2-
(et hy| oByRHte{i3HdietRyldmno) ethyljosty fohared) arrdmo]ae{[ 2-G0ethyloxy)phenyllamino}-5-
M ( 4- {[ 2 plydmikiny)bemionitfle hyl ] oxy} phenyl ) - N-[ 2- ( et hyl oxy) phenyl ] -5-[ 4-
30

N-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-[3-
(methyloxy)phenyi]-2,4-pyrimidinediamine;

NA-(4-{[2-(diethylamino)ethylloxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-[4-
35 (methyloxy)phenyl]-2,4-pyrimidinediamine;

N-(1-methylpropyl)-2-[(2-{[4-(1H-1,2,4-triazol-1-yImethyl)phenyl]Jamino}-5,5'-
bipyrimidin-4-yl)amino]benzamide;

40  2-(diethylamino)ethyl {4-[(4-{[2-(methyloxy)phenyllamino}-5,5"-bipyrimidin-2-
yh)aminolphenylicarbamate;

3-({2-[(4-{[2- (diethylamino)ethyl]loxy}phenyl)aminc}-5,5-bipyrimidin-4-
yltamino)benzonitrile;

45
N?-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-N*-[2-(methyloxy)phenyi]-5-(3-methylphenyl)-
2,4-pyrimidinediamine;

NA-(4-{[2-(diethylamino)ethyiJoxy}phenyl)-2',4'-bis(methyloxy)-N*-[2-
50 (methyloxy)phenyl]-5,5'-bipyrimidine-2,4-diamine;

N2-(4-{[2-(diethylamino)ethyljoxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-[1-(2-
methylpropyl)-1H-pyrazol-4-yl]-2,4-pyrimidinediamine;
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(et hyl t hi o) phenyl -2, 4-pyri m di nedi am ne; 5-[5-chl oro-2-(net hyl oxy)
phenyl]-M (4-{[2-(diethyl amino)ethyl]oxy}phenyl)-N4-[2 5
(met hyl oxy) phenyl ] - 2, 4- pyri mi di nedi am ne; N2-(4-{[2-(diethylam
i no) et hyl ] oxy} phenyl ) N4- [ 2- (et hyl oxy) phenyl ] -5-[3- (trifl
uor oret hyp Hletnyanfn ¥ HERP-API2-ABethiiBxy)phenyl}-5-]
M(4 {[ZI&gch%%ty)bﬁ?ﬁﬂé@bgyﬂ%%}arg I[)nﬁl-e[%I Xy)ptehn ]oxy)phenyl] 5- (5- qui no
y ri'm di'nedi am ne;
N[ 2-
o yg}gm%( %ﬁhﬂgaﬂﬂ%o fetn eajlio%gliag%nrﬁﬂ)am.@?ﬂ?) GhayI bR R Rl N [
[( { | et I'am noj et hyl ] oxy} phenyl ) am no] - 4-{[ 2- (et hyl oxy) phen

5 bi s
(et gl
1-[3-(2-
% ?T ? F [zg I%%(R" =Tep ﬁ%%ﬁ%ﬁgﬁgﬂ@?Snfné))?tgyl}olxxl}gp enyl) [(ghenyl met hyl ) oxy]
p enyI }- g )fé Foxy) pheny 2, 4- pyri m di nedi am ne;
LAt el R R CE
[

|no)et
pyrimd I am ne;

N2- (4-{ %ﬁ!{@'@Hamyﬁmsrmba@a%m%}upnefactzl(4'\lﬂor{ﬁha|w§(ry§:fqudp§ﬁy| steny' Imethyl}-

5-(1 H Hh nedi am ne; hyl am
no) eyAyl Pox@f‘ enyI ) N- FS (1- pi peridi nyl net hyl ) phenyl ] - 5'- bi pyrim
i di ne-2, f‘,z

N2- (4-{ [ f‘ é{gﬂl-lng)ethﬁﬁﬁy}phgﬁgg (4 ethennge?yl)-hy[ 5xy) phenyl - N-[ 2-

(rrethyloxyp 4py|md| |amne

(Ngeggw{ Eé’;ﬁ‘ [QI(B%L@IMH&)QMWMH RSl BRI RER Kb (2 39
'ethyl am no) et hyl ]%Xry}p enyl)-M[2-(3- quorophenyI)ethyI] 5, 5'-bipyrinidi

M<4 i[Ztrﬁan{%ﬁS'ﬁg?n?rT'"°)emy']ﬁ R Y TP e A B2 T SHE ety -5,
bi pyri md ne- dlamne (2[( -{[2-(di ethylam i

n0) ebhy| }\P)(¥ ]{[Qtt@amy)amh ﬂ%{d yl? W@I[il%@%%lbmsﬁeﬁy]]ﬁﬂh'H-;B&R}ok?[z,s-
pyrlmdlrg}gy,ﬁng@ 94 |d T,g [ 2-(di et hylam i .
no) et hyl ] oxy} pheny ) - M (et hyl oxy) phenyl ]-5-(1-thi ant hrenyl ) -

N2 (43/; '[ %lngmyg%g%%f%mw {[2- dlethylammo&ﬁthg]oxy}ppﬁr;)il)oxyS - henyl ] - 5[ 4-

N- -(4-{[2- (dlethylammo)ethyl]oxy}phenyl)-l\l“—[2—(methyloxy)phenyi]-S-(S-quinolinyl)—2,4-
pyrimidinediamine;

N2-(4-{[2-(diethylamino)ethylloxy}phenyl)-5-(4-ethylphenyl)-N*-[2-(methyloxy)phenyl]-
. 35 24-pyrimidinediamine;

3-[(2-{[4-(1 H-1,2,4-triazol-1-yimethyl)phenyl]amino}-5,5'-bipyrimidin-4-
yhamino]benzonitrile;

40  N%-(4-{[2-(diethylamino)ethylloxy}phenyl)-N*-[2-(methyloxy)phenyl]-5-(2-naphthalenyl)-
2,4-pyrimidinediamine;

N?-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-5-[3,5-dimethyl-4-(methyloxy)phenyl}-N*-[2-
{methyloxy)phenyl]-2,4-pyrimidinediamine;

45
3-(2-[(4-{[2-(diethylamino)ethyl]oxy}phenyl)amino]-4-{{2-(methyloxy) phenyllamino}-5-
pyrimidinyl)benzamide;

5-[3,4-bis(methyloxy)phenyll-N-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-N*-[2-
50 (methyloxy)phenyl}-2,4-pyrimidinediamine;

N?-(4-{[2-(diethylamino)ethyljoxy}phenyl)-5-(2-fluore-4-biphenylyl)-N*-[2-
(methyloxy)phenyl]-2,4-pyrimidinediamine;
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50 (trifluoronethyl)phenyl]-2,4-pyrimdinedi am ne;
5-(1-benzofuran-2-yl)-N2-(4-{[ 2-(di et hyl am no) et hyl ] oxy} phenyl)-M] 2-

(et hyl oxy) phenyl ] -2, 4- pyri m di nedi am ne; 55

M{3-[2- (4 mor phol i nyl ) et hyl ] phenyl } - M [ 2- (phenyl oxy) phenyl ] - 2, 4- pyri m di ne
di am ne; 4-{2- (dlethylammo)ethy] oxy}phenyl N“-[2 (methilloxy)phenyi] 5-[4-

N2- (4- hyl ox henyl ] - N-[ 2-
(ma'g hyl{ E)x?@?@?{@% , 4- pyr| m |r%@%ﬁ| ami ne Y )P -

N-[2(3f| 1 triazol -
kA mgﬁgﬁ@gﬂ%@ﬁ Eﬁheéym aﬁﬂi»(é ?&&hxém}ﬂcﬂ ‘P@T"L‘@pé%’m o
|no)ethyl]oxy}p enyl 2- (et oxy)phenyl] 5 (4- propyl phenyl) -
2, 4- pyri mpdispedietPdtino)tth I'% AR ARl IR bR (4-{[2-(diethylam
'“0) et hY'(&uﬁ%&%qg%ﬂer%u)@g rﬁ%}{f n?m d%em ggﬂb y]]d\t%

{[2- (et hyl oxy) p enyl'] methyl } - N2 {3 [ 2- (4 rmrphollnyl)ethyl]phenyl} 5,5

.'nif’ IR Al gl m!??:“ T B ylokgPhee NG LT, 20

5- (2- bi phenyl yl) - N2- (4 {[2-(diet hyI am no) et hyl ] oxy} phenyl ) N- [ 2- (et hyl oxy)

phenyl ] - 2o 4 By hidityl 25?1@ ThAL thyl thyl henyl)-N*-[2
W 2- (3 f(ﬂnH@u?QRﬁ%Hiiﬂ] Jﬂ_)b W?‘I %n{(ﬂf yammo)e {]Oxy}pefg}?l nyi ) sul fonyl ] et hyl
} pheqyl) razol ,4-pyrim d| ned| am ne;

5- (3-bi phgg A[4){[i\k’a"étﬂylél{r|%o¢1éi%ﬁjbﬁnbﬁﬁgﬂ ol deinéget ! o)
phenylll tI’I)ZIZ iwi Inﬂﬁhﬁ)p enyl]-5,5' ? 30 bi pyl) %hglnﬁjz 4-di gleﬁeM 4
4- (2-[ (4L

(2-[( 7\{I(Z-{chth%E@Yéniﬁ%bﬁﬂ?}@%%&n%ﬂ{@%@?ﬁ& ?(g}génm%th?l)é)ly?phéﬂﬁ} _jyy! oxy)

phengh] am._meBiioey) tri
4-(2-[(4- {fz (di etﬁyl am no ethy oxy} phenyl ) ami no] - 4- {[2

t hyl
Y e A ey I A RS oA g o2
(et hyl oxy) phenyl]am'no}-5-pyrim di nyl ) benzoate; 40 5- [3

>- bi o6t r il uqpaERIHYEmMiRGR bz Ntekgn- N3 (hethyloryiHeRPiRétayl-bxl phenyl ) - M |

pyrazol-4-yl)-2,4-pyrimidinediamine;

NP-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-N*-[3-(1-piperidinyimethyl)phenyl]-5,5'-
bipyrimidine-2,4-diamine;

30
N?-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-5-[3-(ethyloxy)phenyl]-N*-[2-
{methyloxy)phenyl]-2,4-pyrimidinediamine;

NP-(4-{J2-(diethylamino)ethyl]oxy}phenyl)-5-[4-(ethyloxy)phenyl-N*-[2-
35 (methyloxy)phenyl]-2,4-pyrimidinediamine;

Ne-(4{j2-(diethylamino)ethyljoxy}phenyl)-N*-[2-(3-fluorophenyl)ethyl]-5,5'-bipyrimidine-
2,4-diamine;

40  N-(4-{[2-(diethylamino)ethyljoxy}phenyl)-N*-{[2-(methyloxy)phenyllmethyl}-5,5'-
bipyrimidine-2,4-diamine;

3-(2-[(4-{[2-(diethylamino)ethyl]oxy}phenyl)amino]-4-{[2-(methyloxy)phenyljamino}-5-
pyrimidinyl)benzoic acid;

45
N-(4-{[2-(diethylamino)ethyi]oxy}phenyh)-N*-[2-(methyloxy)phenyi]-5-( 1-thianthrenyl)-
2 4-pyrimidinediamine;

N2-(4-{[2-(diethylamino)ethyljoxy}phenyl)-N*-[2-(methyloxy)phenyl}-5-[4-
50 (trifluoromethyl)phenyli-2,4-pyrimidinediamine;

5-(1-benzofuran-2-yl)-N?-(4-{[2-(diethylamino)ethyljoxy}phenyl)-N*-[2-
(methyloxy)phenyl}-2,4-pyrimidinediamine;

55  N2-{3-[2-(4-morpholinyl)ethyllphenyl}-N*-[2-(phenyloxy)phenyl}-2,4-pyrimidinediamine;
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(et hyl oxy) phenyl ] -2, 4-pyri mdined i ami ne;

N2- (3-{[ 2- (di met hyl am no) et hyl ] oxy} phenyl) - N- [ 2- (et hyl oxy) phenyl ] -5- (1

H pyrazol -4- 45 yl)-2, 4-pyrim di nedi am ne hydrochl oride; and salts thereof.
7. A pharnmaceutical conposition conprising a therapeutically effective
anount of 50 a conmpound as claimed in any one of clains 1 to 6, and one or
mor e of %H{)dél‘ﬁh&)ﬁtlﬁh&@%rﬁﬁﬁ-ﬁ[ﬁf(&hﬂbﬁppﬁéﬂﬂw Jg or excipients. 62

8. A net r@,g th?oxir)bﬁ@ﬁyl]@gzl—% RHeARmihd sal'd di sorder being _
medi ated by i nappropr| ate Weel activity, conprising: admnistering to said

manmeb  a nfines ﬁ@&th émynzfsf(@mayvaﬂzomw [2X1/A1300mRpatias claimed in any

one of cli ﬁ,},é{ﬁy%h le yAmidthd®inkiRg, of treatl ng cancer in a mamal,

conprising: admni’s erlng to sald manmal a therapeutically effective

anmount ofpp SBAbH L !
conmpound gagggngg,%g ;p,gicg%@c]me oféﬂgw [@'ﬂ’ﬁet‘ﬁglox Fﬁéﬂyﬂs%@l 'ﬁoaeragl) 10 11.
Use ¢f a conmpound as claimed in any one of claims 1 to 6 in the preparation

of a nmedrgeRhhobiEnylmetyI-NPRE- (L @RIHRMiIn Okt ARG henf 5 5'- -bipyrimidine-

2,4-diamine;

I\F-{[Z—(methyloxy)pheny[]methyl}-Nz-{S-[Z-(4—morpholinyl)ethyl]phenyi}-5,5'-
15 bipyrimidine-2,4-diamine;

5-(2-biphenylyl)-N?-(4-{[2-(diethylamino)ethylloxy}phenyl)-N*-[2-(methyloxy)phenyl]-
2,4-pyrimidinediamine;

20  5-(2-biphenylyl)-N>-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-N*-[2-(methyloxy)phenyi]-
2 4-pyrimidinediamine;

N*-[2-(3-fluorophenylethyl]-N°~(4-{[(4-methyl-1 -piperazinyl)sulfonyllmethyl}phenyl)-5-
(1H-pyrazol-4-yl)-2,4-pyrimidinediamine;

25
5-(3-biphenylyl)—Nz-(4-{[2-(diethylamino)ethyl]oxy}phenyl)-N“-[2-(methyloxy)phenyl]—
2 4-pyrimidinediamine;

N*-{[2-(methyloxy)phenylimethyl}-N°-[4-(1H-1,2,4-triazol-1 -ylmethyl)phenyl}-5,5'-
30  bipyrimidine-2,4-diamine;

4-(2-[(4-{[2-(diethylamino)ethylJoxy}phenyl}amino]-4-{[2-(methyloxy) phenylJamino}-5-
pyrimidinyl)benzonitrile;

35  methyl 4-(2-[(4-{[2-(diethylamino)ethyl]oxy}phenyl)amino]-4-{[2-
(methyloxy)phenyllamino}-5-pyrimidinyl)benzoate;

methyl 4-(2-[(4-{[2~(diethylamino)ethyl]oxy}phenyl)amino]-4-{[2-
(methyloxy)phenyllamino}-5-pyrimidinyl)benzoate;

40
5-{3,5-bis(trifluoromethyl)phenyl]-N*-(4-{[2-(diethylamino)ethyljoxy}phenyl)-N*-[2-
(methyloxy)phenylj-2,4-pyrimidinediamine;

Nz—(3—{[2—(dimethylamino)ethyl]oxy}pheny])—N‘—[2—(methyioxy)phenyl]-5—(1 H-pyrazol-4-
45  yl}-2,4-pyrimidinediamine hydrochloride;

and salts thereof.
7. A pharmaceutical composition comprising a therapeutically effective amount of

50 acompound as claimed in any one of claims 1 to 6, and one or more of
pharmaceutically acceptable carriers, diluents or excipients.
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8. A method of treating a disorder in @ mammal, said disorder being mediated by
inappropriate Wee1 activity, comprising: administering to said mammal a
therapeutically effective amount of a compound as claimed in any one of claims 1 to 6.

9. A method of treating cancer in a mammal, comprising: administering to said
mammal a therapeutically effective amount of a compound as claimed in any one of
claims 1 to 6.

10. A compound as claimed in any one of claims 1 o 6 for use in therapy.

11. Use of a compound as claimed in any one of claims 1 to 6 in the preparation of
a medicament for use in the treatment of cancer.
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