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(Yarden et al., Ann. Rev, Biochem., 1988, 57, 443; Larsen ef al., Ann. Reports in Med. Chem.,

1989, Chpt. 13). The first group of tyrosine kinases to be identified arose from such viral
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oncogenes, for example pp6 tyrosine kinase (otherwise known as v-Src), and the

0“5 tyrosine kinase

25 corresponding tyrosine kinases in normal cells, for example pp6
(otherwise known as c-Src).

Receptor tyrosine kinases are important in the transmission of biochemical signals
which initiate cell replication. They are large enzymes which span the cell membrane and
possess an extracellular binding domain for growth factors such as epidermal growth factor

30 (EGF) and an intracellular portion which functions as a kinase to phosphorylate tyrosine amino

acids in proteins and hence to influence cell proliferation. Various classes of receptor tyrosine

kinases are known (Wilks, Advances in Cancer Research, 1993, 60, 43-73) based on families
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specificity (Vanhaesebroeck et al., Trends in Biol. Sci., 1997, 22, 267).
Cl ass | |¥nown including the phosphomosmde 3-kinase (abbreviated hereinafter to PI3K) famﬂy that is

20 alternatively known as the phosphatidylinositol-3-kinase family.

It is now well understood that deregulation of oncogenes and tumour-suppressor genes
contributes to the formation of malignant tumours, for example by way of increased cell
proliferation or increased cell survival. It is also now known that signalling pathways
mediated by the PI3K family have a central role in a number of cell processes including

25 proliferation and survival, and deregulation of these pathways is a causative factor a wide
spectrum of human cancers and other diseases (Katso et al., Annual Rev. Cell Dev. Biol.,

2001, 17: 615-617 and Foster et al., J. Cell Science, 2003, 116: 3037-3040).

The PI3K family of lipid kinases is a group of enzymes that phosphorylate the
3-position of the inositol ring of phosphatidylinositol (abbreviated hereinafter to PI). Three
30 major groups of PI3K enzymes are known which are classified according to their physiological

substrate specificity (Vanhaesebroeck et al., Trends in Biol. Sci., 1997, 22, 267). Class III

PI3K enzymes phosphorylate PI alone. In contrast, Class I PI3K enzymes phosphorylate both



Pl 3K enzynes phosphorylate PI alone. In contrast, Cass Il P13K enzynes
phosphoryl ate both WO 2006/ 005918 PCT/ GB2005/ 002678 -3 Pl and PI

4- phosphawe 2p@inosasi at ed hereinafter to Pl (4)P]. dass pchiHoesnysres
phosphorylate PI, PI(4)P and Pl 4, 5-pi sphosphate [abbrevi ated herei nafter
to PI(4,5)P2], although only PI(4,5)P2 is believed to be the physiol ogi cal

cellula trate. Ph horyl ati o f. B i pi
ressengBl i i BIaspst BROSHIRTCHraBBRE P I e R ar PSPl (3, 4, 5 Pa]
Mor e di St ant by ebRibad) BRI £5 Blsphfipha YRS abicl YeRiifteh RSBI(4,5P2ki nases

m n

such as OR DNA- dependent ki nase that phosphoryl ate serine/threonine
r esi duesltiviuighionlyPIét, 5IP2 is bilved tals: thEpbysiologicsk aetiilad sehsiraign Fhpsphoadatygn

het er od PRI SUFRTG RS Tirmad peEpRd eospes B LA Bupioshels FtPEg I ory 10
subunit hel’gﬂlt%éptg)g@,g)??ﬂ] .Sl\/fo'ﬂsf 5REL1F M AEE thehiPes SFRR SupSfant) 4t s TV

enzynes on regul atory” partners and nechani sm of regul ati on.
d ass | RinaseswoEs ac@MORsAndIPNAhdependting kinass thatcpttosplydrylatessetinerlthreonigel 10cc, pl
10f 3 and pl1106) that dinerise with five did:ﬂtinct regul atory.. subunits
§p23_5ai pEBles wmrbprf@aswstl&ﬁa& B most iydiedand L@&F@F‘\?‘HP@ “éfiﬁ%lm’isdﬁ%n%? #§ able
o intera ul atory subunits to forma variety of
heterodlihr?gétilgs’svrélgg%n%g?%gSK are generally 15 activated in response to
?L ow h f ?ct OCi&k T E’!BI@lsl Dietabdines ephsistinioyof agilie ciialytis ssbunit andiavegulaory on  of
e regul atory subunit SH2 dommins with specifi spho-tyrosine.resi dues
of 16 sevinkatuihenispixditar Rl B b Brand QoD B mes S heBesi £ 10
and pl1Q(3,are caqnsti i } I wher 1106
excpr o3 TS FEESD ahd et 8 REERASE, ChsCle orp e R of M P el 1 o

cel I's. LkaaBaRkiRHits (hNOoshNIIPeand B965) thardidyiiee wih Sive distiaét ragdftopl 10y
catal ytic subunit that interacts with a pl0l1 regulatory subunit.

Furt lhegI subumits (p&so?pgs%é p50c, péfifyane 557 aatithall eiplytic subspidhlang ehletgpingragtn
coupl ed recept or t dit . i i m

o T eucouyA i Bulethey Sty oBD Adraep B e EETBER S A B s ReRGelt ase | a
P13K 1%”%13%?%(9&'}%{;}09&@ t fr&@th?ﬁ%ﬂ&hﬁ@l@ﬁ& Sf fe@e;ﬁor"iggﬁin\é%ﬁﬁééf vRf inft4BEbn

cancers, either difrectly or indirectly (Vivanco and Sawyers, Nature
Rev: _e}/v_s og&megulatBQOsm,buﬂix SERSloRG)s. wil speei{mmiiospha-tyeospie regidues i ilg activeted
anplified in sonme tunmours such as those of fhe ov Shayest eh. et al .,
Nat ur e @gBtor 65 adaptgroteing sudiasBHyL. JRethpd L i‘n‘? Rﬁ‘ﬁﬁ &SF?’,S%@?bVSb}'ene, 2000,
19: 2739-2744)... r i .00 j SOV EI A o] catal ytic
si'te of ety n AT ebEES Sietens BFLON Aekbion BB SRR GIEb IR SRR 2

t hose Ofpogﬁlatiml aﬁhﬂ%@h@egﬁl@egiabéblﬁndn obnttdse ther shagle Chasel Ib exmymeSamsiets of et al . |
Sci ence, 2004, 30 304, 554). Tunour-related nmutations in p85a have al
been 20dehl 0 casalytigsubanit dras Inferagts agth a p101 regulatory subunit. Furthermore, ?he Class

enzyme is activated in response to G-protein coupled receptor (GPCR) systems and its
expression appears to be limited to leucoccytes.

There is now considerable evidence indicating that Class Ia PI3K enzymes contribute
to tumourigenesis in a wide variety of human cancers, either directly or indirectly (Vivanco

25 and Sawyers, Nature Reviews Cancer, 2002, 2, 489-501). For example, the p110c subunit is

amplified in some tumours such as those of the ovary (Shayesteh er al., Nature Genetics, 1999,

21: 99-102) and cervix (Ma et al., Oncogene, 2000, 19: 2739-2744). More recently, activating

mutations within the catalytic site of p110o have been associated with various other tumours

such as those of the colorectal region and of the breast and lung (Samuels et al., Science, 2004,
30 304, 554). Tumour-related mutations in p85a: have also been identified in cancers such as

those of the ovary and colon (Philp et al., Cancer Research, 2001, 61, 7426-7429). In addition

to direct effects, it is believed that activation of Class Ia PI3K contributes to tumourigenic
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Expert Opinion Investig. Drugs, 2004, 13, 1-19), PI3K inhibitors should provide therapeutic

benefit via inhibition of tumour cell invasion and metastasis.

In addition, Class I PI3K enzymes play an important role in the regulation of immune

cells with PI3K activity contributing to pro-tumourigenic effects of inflammatory cells
25 (Coussens and Werb, Nature, 2002, 420, 860-867).

These findings suggest that pharmacological inhibitors of Class I PI3K enzymes should
be of therapeutic value for treatment of the various forms of the disease of cancer comprising
solid tumours such as carcinomas and sarcomas and the leukaemias and lymphoid
malignancies. In particular, inhibitors of Class I PI3K enzymes should be of therapeutic value

30 for treatment of, for example, cancer of the breast, colorectum, lung (including small cell lung
cancer, non-small cell lung cancer and bronchioalveolar cancer) and prostate, and of cancer of

the bile duct, bone, bladder, head and neck, kidney, liver, gastrointestinal tissue, oesophagus,
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possess rjidktes (Bryaseel df whi Biends in Gardioyascylas Medigine, 2083.U3, 200-2hd- (Ih8t nent  of
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of cancer. The disclosure focuses on arylamino- and heteroarylamino-substituted pyrimidines.

The scope of disclosure does not embrace 2-aryl substituted pyrimidines.
It is disclosed in European Patent Application 1 277 738 that a variety of structures
possess PI3K enzyme inhibitory activity and are useful in the treatment of cancer. The
25 disclosure includes mention of 4-morpholino-substituted bicyclic heteroaryl compounds such
as quinazoline and pyrido[3,2-d]pyrimidine derivatives and 4-morpholino-substituted tricyclic
heteroaryl compounds such as compounds described as pyrido[3°,2 :4,5]furo[3,2-d]pyrimidine
derivatives. The scope of disclosure does not embrace monocyclic pyrimidine derivatives.
We have now found that surprisingly certain pyrimidine derivatives possess potent
30 anti-tumour activity, being useful in inhibiting the uncontrolled cellular proliferation which
arises from malignant disease. Without wishing to imply that the compounds disclosed in the

present invention possess pharmacological activity only by virtue of an effect on a single
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20 sufficient potency against Class I PI3K enzymes that they may be used in an amount sufficient
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demonstrating little activity against EGF receptor tyrosine kinase or VEGF receptor tyrosine
kinase or Src non-receptor tyrosine kinase.
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(2-6C) al kynyl oxy, (1-6C) al kylthio, (1-6C)alkyl sul phinyl,
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( 2- 6C) atricheythaniinoyandt isdeyafs), alitey,| hyRx§Onatchptooythine feamyl, carboxy,
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(1-6C) al kyl am no, 25 di-[(1-6C) al kyl J7aniho, (1-6C)al koxycarbonyl,
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N(R®)CO, N(R®)CON(R?), SO,NR?), N(R*)SO;, OC(R?),, SC(R®); and NR*)C(R®),, wherein
R’ is hydrogen or (1-8C)alkyl, and Q? is aryl, aryl-(1-6C)alkyl,
(3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl, (3-8C)cycléalkeny1,
(3-8C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or
20 heterocyclyl-(1-6C)alkyl, or (Rl)p is (1-3C)alkylenedioxy,
and wherein any CH, CH; or CH3 group within a R! substituent optionally bears on
each said CH, CH, or CHj group one or more halogeno or (1-8C)alkyl substituents and/or a
substituent selected from hydroxy, mercapto, amino, cyano, carboxy, carbamoyl, ureido,
(1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
25 di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
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N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and
30 N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :
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20 (1-8C)alkyl, and R’ is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, mercapto-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, (1-6C)alkylthio-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl,
(2-6C)alkanoylamino-(1-6C)alkyl, (1-6C)alkoxycarbonylamino-(1-6C)alkyl,
N-(1-6C)alkylureido-(1-6C)alkyl, N'-(1-6C)alkylureido-(1-6C)alkyl,

25 N’,N’-di-[(1-6C)alkyl]ureido-(1-6C)alkyl, N,N’-di-[(1-6C)alkyl]ureido-(1-6C)alkyl or-

NN’ ,N’-tri-[(1-6C)alkylJureido-(1-6C)alkyl, or from a group of the formula :
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wherein X is a direct bond or is selected from O, CO and N(Rg), wherein R’ is hydrogen or
(1-8C)alkyl, and Q*is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or

30 heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same or
different, selected from halogeno, hydroxy, (1-8C)alkyl and (1-6C)alkoxy,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2



N,N,N-tri-[(1-6C) al kyl Jureido-(1-6C)alkyl, or froma group of the formula
: -Xl-Q4 wherein X5 is a direct bond or is selected fromO0, CO and N(R),
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wherein X6 is a direct bond or is selected fromO and N(R12), wherein R12
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sel ected from hal ogeno, trifluoronet I‘R cyano, nitro, hydroxy, nercapto,
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(1-60 al koxycar bony! , yl car gam)y (1-6Q) al kyl ] car banoyl ,
( 2- 6C) al (R eot)glkox {-L1- 6@)@1&>ﬂmaw wﬁc)ﬂmlﬁ@mb’f(éf@alam 6C}a-1 ﬂmmpal kyl -
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NN, N-tri- ;0653 gbkyl Jureido, N (1-6C)alkylsul phamoyl,
NN-di -[ (1-6C)a ﬁ Kyl ] su1 phamoyl , (1-6C)al kanesul phonyl am no and
each R* group, which may be the same or different, is selected from halogeno,

trifluoromethyl, cyano, nitro, hydroxy, mercapto, amino, carboxy, carbamoyl, ureido,
(1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]lamino,

20 (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-
(2-6C)alkanoylamino, N'-(1-6C)alkylureido, N',N’-di-[(1-6C)alkylJureido,
N-(1-6C)alkylureido, N,N'-di-[(1-6C)alkyl]ureido, N,N",N’-tri-[(1-6C)alkylJureido,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and

25 N-(1-6C)alkyl-(1-6C)alkanesulphonylamino;

X! is selected from CO, N(R*)CO, CONR'®), N(RP*)CONR'?), NR?*)COCR"),0,
NR)COCR"),S, NR")COCR),NR") and N(R"*)COCR*);N(R*)CO, wherein R" is
hydrogen or (1-8C)alkyl; and

Q! is hydrogen, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, halogeno-(1-6C)alkyl,

30 hydroxy-(1-6C)alkyl, mercapto-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]lamino-(1-6C)alkyl,
(1-6C)alkylthio-(1-6C)alkyl, (1-6C)alkylsulphinyl-(1-6C)alkyl,
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within group optionall 3 substituents, which may be
t he sanﬁl@C)alklaﬁerdphmylammb@udéél(1F6@)$1K’Yér(bé€bﬁikaﬂeﬁulph1%i9@ﬁﬁ@ hyl, cyano,

? |2t ErB(C)f‘)OalhigFls f%’/ld ?g%\) a@i%r&ﬁ ?%,(-)éFa_c_yg%?ﬂqyggi-&?)cyc?oaﬂgehyﬁ %etér@a%h %Y llleterocyclyl
group within the Q' group optionally bears 1, 2 or 3 substituents, which may be the same or
different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy,
carbamoyl, ureido, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy,
(2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,

25 (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino, N'-(1-6C)alkylureido,

N’ ,N’-di-[(1-6C)alkyl]ureido, N-(1-6C)alkylureido, N,N'-di-[(1-6C)alkyl]ureido,
N,N’,N’-tri-[(1-6C)alkyl]ureido, N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl}sulphamoyl,

30 (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group
of the formula :
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(3-8C)cycloalkyl groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
20 cycloheptyl, and also (3-6C)cycloalkyl-(1-2C)alkyl groups such as cyclopropylmethyl,
2-cyclopropylethyl, cyclobutylmethyl, 2-cyclobutylethyl, cyclopentylmethyl,
2-cyclopentylethyl, cyclohexylmethyl and 2-cyclohexylethyl. However references to
individual alkyl groups such as “propyl” are specific for the straight-chain version only,
references to individual branched-chain alkyl groups such as “isopropyl” are specific for the
25 branched-chain version only and references to individual cycloalkyl groups such as
“cyclopentyl” are specific for that 5-membered ring only. An analogous convention applies to
other generic terms, for example (1-6C)alkoxy includes (3-6C)cycloalkyloxy groups and
(3-5C)cycloalkyl-(1-2C)alkoxy groups, for example methoxy, ethoxy, propoxy, isopropoxy,
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, cyclopropylmethoxy,
30 2-cyclopropylethoxy, cyclobutylmethoxy, 2-cyclobutylethoxy and cyclopentylmethoxy:;
(1-6C)alkylamino includes (3-6C)cycloalkylamino groups and (3-5C)cycloalkyl-

(1-2C)alkylamino groups, for example methylamino, ethylamino, propylamino,
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one tautomeric form utilised within the formulae drawings or named in the Examples.
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Tt is to be understood that the -X'-Q! group may be located at any available position on
the phenyl group that is located at the 4-position on the pyrimidine ring. Conveniently, the
-X1-Q! group is located at the 3- or 4-position on said phenyl group. More conveniently, the

25 -X!-Q' group is located at the 3-position on said phenyl group.

It is further to be understood that any R' group that is present on the phenyl group that
is locélted at the 2-position on the pyrimidine ring may be located at any available position on
said phenyl group. When multiple R! groups are present, the R! groups may be the same or
different. Conveniently, there is a single R! group. More conveniently, the single R! group is

30 located at the 3-position on said phenyl group.
Tt is further to be understood that any R? group that may be present on the morpholinyl

group that is located at the 6-position on the pyrimidine ring may be located at any available
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20 imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, benzofuranyl, indolyl,
benzothienyl, benzoxazolyl, benzimidazolyl, benzothiazolyi, indazolyl, benzofurazanyl,
quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl.

A suitable value for any one of the ‘Q’ groups (Q' to Q%) when it is heterocyclyl or for

25 the heterocyclyl group within a ‘Q’ group is, for example, a non-aromatic saturated or partially
saturated 3 to 10 membered monocyclic or bicyclic ring with up to five heteroatoms selected
from oxygen, nitrogen and sulphur, for example oxiranyl, oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, oxepanyl, tetrahydrothienyl, 1,1-dioxotetrahydrothienyl,
tetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, azetidinyl, pyrrolinyl, pyrrolidinyl,

30 imidazolinyl, imidazolidinyl, pyrazolinyl, pyrazolidinyl, morpholinyl, tetrahydro-1,4-thiazinyl,
1,1-dioxotetrahydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl,

2-azabicyclo[2.2.1]heptyl, quinuclidinyl, chromanyl, isochromanyl, indolinyl, isoindolinyl,
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and 2-cyclopropylethyl; for (2-8C)al kenyl: vinyl, isopropenyl, allyl and
but - 2- edgt (2-8C)alkenyl: vinyl, iSopropenyl, allyl and but-2-enyl;
20 for (2-8C)alkynyl: ethynyl, 2-propynyl and but-2-ynyl;
for (1-6C)alkoxy: methoxy, ethoxy, propoxy, isopropoxy and butoxy;
for (2-6C)alkenyloxy: vinyloxy and allyloxy;
for (2-6C)alkynyloxy: ethynyloxy and 2-propynyloxy;
for (1-6C)alkylthio: methylthio, ethylthio and propylthio;
25 for (1-6C)alkylsulphinyl: methylsulphinyl and ethylsulphinyl;
for (1-6C)alkylsulphonyl: methylsulphonyl and ethylsulphonyl;
for (1-6C)alkylamino: methylamino, ethylamino, propylamino,

isopropylamino and butylamino;

for di-[(1-6C)alkyl]amino: dimethylamino, diethylamino,
30 N-ethyl-N-methylamino and diisopropylamino;
for (1-6C)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl

and tert-butoxycarbonyl;



20 for (2-8C al kynyl: ethynyl, 2-propynyl and but-2-ynyl; for (1-6C)al koxy:
nmet hoxy, ethoxy, propoxy, isopropoxy and butoxy; for (2-6C)al kenyl oxy:
vi nyl oxy wodo@ldoydiexy; for (2-6C)al kynyl oxy: ethynyl oxyramtGERo@ps8y| oxy;
for (1-6C)al kylthio: nmethylthio, ethyl thio and propylthio;, 25 for
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for N (for Nfc)leﬁqaﬂkm- -elealkenoytamingr N-epdiylas do@flﬂw pedylsotopggpido;

N, N -di K eido: N, urei do and

N - net h P£ @16(2)[% ?%Jn%fb 15 for I\I—p?dfn(g%@#okyl urei do: N-net hyl urei do and
N- et hyl upeide.6d)alkyNS-6Cail 56&;;1&6)@ bty Birelsiolabhidé; - di rret hyl urei do,
NVnet hyl - N -et hyl urei do an | - N - et hyl urei do;

N, N, N -fai N[- (&6@@1193rlk13e1q0ur ei do: N, NN mletbylumwdw e@tbﬂureldo

for N',N’'-di-[(1-6C)alkyl]ureido: N’,N’'-dimethylureido and N -methyl-N"-ethylureido;
15 for N-(1-6C)alkylureido: N-methylureido and N-ethylureido;
for N,N'-di-[(1-6C)alkyl]ureido: N,N’-dimethylureido, N-methyl-N’-ethylureido and

N-ethyl-N"-methylureido;
for NN’ ,N'-di-[(1-6C)alkyl]ureido: N,N',N’-trimethylureido,
N-ethyl-N’,N’-dimethylureido and
20 N-methyl-N’,N’-diethylureido;
for N-(1-6C)alkylsulphamoyl: N-methylsulphamoyl and N-ethylsulphamoyl;
for N,N-di-[(1-6C)alkyl]sulphamoyl: N,N-dimethylsulphamoyl;
for (1-6C)alkanesulphonylamino: methanesulphonylamino and ethanesulphonylamino;
for N-(1-6C)alkyl-(1-6C)alkanesulphonylamino:  N-methylmethanesulphonylamino and
25 ‘ N-methylethanesulphonylamino;
for halogeno-(1-6C)alkyl: chloromethyl, 2-fluoroethyl, 2-chloroethyl,
1-chloroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
3-fluoropropyl, 3-chloropropyl, 3,3-difluoropropyl
and 3,3,3-trifluoropropyl;
30 for hydroxy-(1-6C)alkyl: hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and
3-hydroxypropyl;
for mercapto-(1-6C)alkyl: mercaptomethyl, 2-mercaptoethyl, 1-mercaptoethyl
and 3-mercaptopropyl;
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2- met hsgxyet hyl , 2-ethoxyethyl and %%@?#@%ﬁ%ﬁ@%ﬁh& af

(1-6C) al kyl t hi o- (1-6C)al kyl : net hyl Bhnethgttigpropdt hyl t hi onet hyl, 5

2- met hyl t hi oet

hyl , 1-nethyl t hi oet hyl d  3- hyl t hi ;. f
(160 a:fRzﬂ_lsQFF)@ﬁﬁYﬁV}Phgg}’lﬁ ?z:;ai%ﬁ; Y R b e nyimeltS,
et hyl sul phi nyl nmet , 2-met | phi . { I d
ot hyl ul phi myl propyt - 10 For - be GBS eRA WA BRI R and"

met hyl sul phonyl net hyl , et hyl sul phonglmehighlphinglpeegyity| sul phonyl et hyl ,

1- met hyl sul phonyl et hyl and 3- net hyl sul ph I l; f -(1-60) al kyl :
cyanotﬁatfhg/(lrﬁ@alviv&ﬁhéphylﬂl-@)é%}iogm#hyﬁ)%ﬁ&%ngﬂggﬂoﬁpﬁgygggn@i@é%@r yalky
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3-methylsulphonylpropyl;
for cyano-(1-6C)alkyl: cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and
3-cyanopropyl;

15 for amino-(1-6C)alkyl: aminomethyl, 2-aminoethyl, 1-aminoethyl,

3-aminopropyl, 1-aminopropyl and 5-aminopropyl;
for (1-6C)alkylamino-(1-6C)alkyl: methylaminomethyl, ethylaminomethyl,
1-methylaminoethyl, 2-methylaminoethyl,
2-ethylaminoethyl and 3-methylaminopropyl;

20 for di-[(1-6C)alkyl]amino-(1-6C)alkyl: dimethylaminomethyl, diethylaminomethyl,
1-dimethylaminoethyl, 2-dimethylaminoethyl and
3-dimethylaminopropyl;

for (2-6C)alkanoylamino-(1-6C)alkyl:  acetamidomethyl, propionamidomethyl,
2-acetamidoethyl and 1-acetamidoethyl;

25 for N-(1-6C)alkyl-(2-6C)alkanoylamino-(1-6C)alkyl:

N-methylacetamidomethyl,
N-methylpropionamidomethyl,
2-(N-methylacetamido)ethyl and
1-(N-methylacetamido)ethyl;

30 for (1-6C)alkoxycarbonylamino-(1-6C)alkyl: methoxycarbonylaminomethyl,
ethoxycarbonylaminomethyl,
tert-butoxycarbonylaminomethyl and

2-methoxycarbonylaminoethyl;



for (1-6C)al kyl am no-(1-6C)al kyl : nmet hyl am nonet hyl, ethyl am nonet hyl ,
1- met hyl am noet hyl, 2-nethyl am noethyl, 2-ethyl am noethyl and

3- et hyl awonogropyt; 20 for di-[(1-6C)al kyl]am no- ( 1- 6CpalrigB2005/002678
di met hyl am nonet hyl, di ethyl am nonethyl, 1-dimethyl am noet hyl,

2-di met hyl am noet hyl and 3-di net hyllam' nopropyl ; for

) SRR, S 2 AR
N- (1-6C) al kyl - (2-6C) al kanoyl am no- ( 1@4_Ilﬁgdh'y1ul}gia@@hwl;acet am donet hyl ,
' I

N- net hyl propi onam donet hyl , 2-(N-net hyl acet aim do) et hyl and

1- ( N- netfdn av edidifl -66)dkyijureidaql6aDalkl: 6C) alK K ydimetyhyéidoinadyl, 1- 6C) al kyl :

met hoxycar bonyl am nonet hyl, et hoxyg pony] anj nonet h

t ert - but oxycar bonyl ami nonet hyl and g&n‘&t'ﬁ’@ﬁ%ﬂ}lﬁm‘%&%%&t hyl ; WO

2006/ (g05918 PCT/ GB2005/ 002678 - 17 i—?ﬂ]' gb-dﬁﬁétﬁﬁ}lﬁkd@jétﬁﬁ?i do- (1-6C) al kyl :
y and

N - met'hyl ur ei domet hyl, 2-(N -nethyl urei’do)eth

1- (N - mesdvl(16e)ddyleichdd-(1-6Cxlkyl:, N Ndhethylhretdiradthyll 2-(Nenetbylorid(thykand:
N, N -di methyl ureidonethyl, 2-(N,N -dinethylurejdo)ethyl and 5
1- (N, N - di met hyl ur ei do) et hyl ; forlﬁNﬂ@tBﬂ)%q“t%)F‘:‘}?ﬂéi do- (1- 6C) al kyl :

N- hyl idop i Coq. . _
or KA TCRE SACHE G ORGP ™
2- (N, N -di net hyl urei do)ethyl and 19-(W;N'MNiinethyhetidy)ethydnid) et hyl ; for

N,N,N-di-[(1-6C)al kyl Jureido-(1-6C) al kyl: N, N ,6 N -trimethylureidonethyl,
2-(N,]¢ , N -trinmethylureido)ethyl and@N tdmethykyreidplethsny| ur ei do) et hyl ; yf or

(1-6C) alkapes Y- RRORYS AR ultal H-8bktkyl: MetRRARERBANM-AE5ANTE hy! .
2-(N,N’,N’-trimethylureido)ethyl and
1-(N,N',N'-trimethylureido)ethyl;

for (1-6C)alkanesulphonylamino-(1-6C)alkyl: methanesulphonylaminomethyl,
15 2-(methanesulphonylamino)ethyl and
1-(methanesulphonylamino)ethyl; and
for N-(1-6C)alkyl-(1-6C)alkanesulphonylamino-(1-6C)alkyl:
N-methylmethanesulphonylaminomethyl,
2-(N-methylmethanesulphonylamino)ethyl and
20 1-(N-methylmethanesulphonylamino)ethyl.

A suitable value for (Rl)p when it is a (1-3C)alkylenedioxy group is, for example,
methylenedioxy, ethylidenedioxy, isopropylidenedioxy or ethylénedioxy and the oxygen atoms
thereof occupy adjacent ring positions.

When, as defined hereinbefore, an R! group forms a group of the formula Q%X and,

25 for example, X%is a OC(R5 ), linking group, it is the carbon atom, not the oxygen atom, of the
OC(R®), linking group which is attached to the phenyl ring and the oxygen atom is attached to
the Q* group. Similarly, when, for example a CHjz group within a R! substituent bears a group
of the formula —X3-Q3 and, for example, X3isa C(RG)ZO linking group, it is the carbon atom,
not the oxygen atom, of the C(R®),0 linking group which is attached to the CHj group and the

30 oxygen atom is linked to the Q? group.

As defined hereinbefore, adjacent carbon atoms in any (2-6C)alkylene chain within a

R! substituent may be optionally separated by the insertion into the chain of a group such as O,



15 2- (et hanesul phonyl am no) et hyl and 1-(nethanesul phonyl am no)ethyl; and
for N-(1-6C)al kyl -(1-6C)al kanesul phonyl am no- (1-6C) al ky, |

N- et hyl nwohassassdiphonyl am nomet hyl , PCT/GB2005/002678

2- (N-net hyl met hanesul phonyl am no) et Rgl_ and 20
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[ 1-3Q al I di s, f I th i. .

et hyl | JER R o pPon syt itseiiey 6t o Aprahied e sV TR EHE Mnan at ons
t her eof ' 4 00 FA Whaen o j ' ,

R or ouf FEHBLREGEN, SLAGIRAS o Bl AR R B Bt "
OC( R5) 2 ekamiplie N@sgtion pf a C=d gotphmte thelediylatembminnwithit hE-opdyorsetimkgigroupt t he

OC(R5)2 linking group which is attached tq the phenyl rin oxygen
at om i s giies sleh i #-bydioREbuteZ- ey, grswlmdaﬁfﬁxavoﬁtﬁn}%iﬂ n QWQ‘% gr oup

e
within a S | r f - X3- and, for
excarpite s e e AR oty PronBly bidfo oA oy Iof Bl | % e
oxygen at@mheMbxjdoetafidetROxy grokb.ng group which is attached to the CH3
group and the 30 oxygen atomis linked to the 3 group. As,defined

her ei nbef or e, Whei}, a¢ defined dersanbefare nanyi GH Akl rCROHOIR WibHE2 B sRPsHlenhi n a

of o or GRHOTDPRS B eadpd 0 (It RS S i Rafleth St (ORI NE T
For exar@hgitudnfsS fckd RRuRbIRD halogbsumdi (1L8T)alks! sulbktriueiepreseni on wichhbid GH

4- met hoxybut oxy group gives rise to, for exanple, a |
2- ( 2- 19etehanpy dtekoary paitdbdy § ot 2 sugh substituerts arpsens onjeaciesaid G2 group and these aisp

into the et ene chain within a 2-hydr up gives rise to a

4- hydr ofyﬁ?l{jygzgﬂﬁ/gﬁws )ﬁ%ﬂ}ﬁerﬁ%ﬁfes (t)?éngg%yrf’%}({e],eﬁ?ﬁg{élﬁtion of a CONH group 5
into the et hyyaae 16 BafidkdWHetdihtitfére SayREIACEMPSIODHY ¥ro8p Mfhigh RE Substiseent o, f or
exanpl e, a 2-(2-nethoxyacetam do)ethoxy group. \Wen, as defined

her ei nbefptipegllyshearsCin, eaciHgaid CHOGH Lpr S gtk pubstifeentagsipfingd Bereinbgiors.onal | y
b each_sai.d CH CH | 8C) al ky|
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present l%?(gh[%%ﬁ& 2 irG iy RERIrok ety 2Ad 8-15Eidxgethyl, Aydox-setistifuted .
substituent's preserit on each said 2 grouE and there are suitably 1, 2 or

3 such qlsshakoengmups exsbas 2dydesybropakyar@HB-hydiosyprop¥en, as defi ned
her ei nbef ore, any ) o) roup within a substityent optionally
bear s oﬁlééﬂk%)f'ﬂl%u%é“@)%ﬁg&%gﬁs %Saﬁ%é]?‘fsttﬁé U a&éfi ned

herei nb%’f—&ﬁgxypropoxy, hydroxy-substituted amino-(2-6C)alkoxy groups such as 3-amino-

2-hydroxypropoxy, hydroxy-substituted (1-6C)alkylamino-(2-6C)alkoxy groups such as

20 2-hydroxy-3-methylaminopropoxy, hydroxy-substituted di-[(1-6C)alkyl]amino-(2-6C)alkoxy
groups such as 3-dimethylamino-2-hydroxypropoxy, hydroxy-substituted
amino-(2-6C)alkylamino groups such as 3-amino-2-hydroxypropylamino, hydroxy-substituted
(1-6C)alkylamino-(2-6C)alkylamino groups such as 2-hydroxy-3-methylaminopropylamino
and hydroxy-substituted di-[(1-6C)alkyl]amino-(2-6C)alkylamino groups such as

25 3-dimethylamino-2-hydroxypropylamino.

It is further to be understood that when, as defined hereinbefore, any CH, CH, or CHs

group within a R! substituent optionally bears on each said CH, CH, or CHs group a
substituent as defined hereinbefore, such an optional substituent may be present on a CH, CHa
or CHj group within the hereinbefore defined substituents that may be present on an aryl,

30 heteroaryl or heterocyclyl group within a R! substituent. For example, if R! includes an aryl or
heteroaryl group that is substituted by a (1-8C)alkyl group, the (1-8C)alkyl group may be
optionally substituted on a CH, CH; or CHj3 group therein by one of the hereinbefore defined



suitable Rl substituents so fornmed include, for exanple,

hydr oxy-substituted (1-8C) al kyl 15 groups such as hydroxynet hyl,

1- hydr oxywwbhybe/mpas2- hydr oxyet hyl , hydroxy-substituted pCtxdR)paidoaey gr oups
such as 2-hydroxypropoxy and 3-hydroxypropoxy, (1-6C)al koxy-substituted
(1-6C) al koxy groups such as 2-net hoxyet hoxy and 3-ethoxypropoxy,

2 hyar o e IR A Eble i ai e Rie e T Rt Py fBus
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(2-60) al Igﬁ%w orgé;xgﬁlgfe)’( For ’?ﬁg@rr%f‘éed, &%@J%{% rgﬁo}ggﬁnﬁg;{ 28gb§ﬂ %gﬁfg rVglg}? ? %r oup
such 55 agroap bptieaily beare up ebdhedaid GHS GBE bi Cil; @ebupya substituent as defined

N ( 2- et hyl sul phonyl et hy] ) am nonet hyl  group. such that Rl is, for exanple,
a fs [ N (*ﬁ‘?f’é‘?@f&%%ﬂlﬁﬁ{ﬁ@ﬁ FORRA oIRTRehC e | fore e \hydgxywybstitpigdt her, f or

l e, b R1. CYEl V- ch 1 J peridinyl .or
o1 por azi oo ACTRIESR D) B PaKEO BTSSR DR R LA ¢ o1
exanpl e, (1a6@)ak65y-anbsanayd arginou(p-6C)alkel gretps sueh aCttRanghemethotyRenyl,

oup nmay be further substituted by, for 10 exanple, a

2-6C) al k | be f
((Jli -1 ()1a-%é?é‘ha&hgﬁaf@ﬁ?ﬁbﬁga%hqdrsum#m@s!é\ﬁﬁﬁr@}'yltgﬁ@lmcgua%)&p may be a

N E 2- 4 giﬁg&gﬁ@%@?ﬁ&éﬂ% glﬁx%rgc%lﬂn@ﬁglykieﬁ-rgégglf%{?&p,%nd a (2-6C)alkanoyl-substituted

heterocyclic group such as a N-(2-dimethylaminoacetyl)piperidin-4-yl group or a
4-(2-dimethylaminoacetyl)piperazin-1-yl group.
A suitable pharmaceutically-acceptable salt of a compound of the Formula I is, for
example, an acid-addition salt of a compound of the Formula I, for example an acid-addition
25 salt with an inorganic or organic acid such as hydrochloric, hydrobromic, sulphuric,
trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I
which is sufficiently acidic, for example an alkali or alkaline earth metal salt such as a calcium
or magnesium salt, or an ammonium salt, or a salt with an organic base such as methylamine,
dimethylamine, trimethylamine, piperidine, morpholine or tris-(2-hydroxyethyl)amine. A
30 further suitable pharmaceutically-acceptable salt of a compound of the Formula I is, for
example, a salt formed within the human or animal body after administration of a compound of

the Formula L.



Simlar considerations apply to the attachnments and substitutions within
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20 A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula I is one
that is based on reasonable medical judgement as being suitable for administration to the
human or animal body without undesirable pharmacological activities and without undue
toxicity.

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

25 documents :-

a) Methods in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic
Press, 1985);
b) Design of Pro-drugs, edited by H. Bundgaard, (Elsevier, 1985);

c) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and

30 H. Bundgaard, Chapter 5 “Design and Application of Pro-drugs”, by H. Bundgaard p. 113-191
(1991);
d) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);




in vivo cleavable am de derivatives that may be formed at a carboxy group
or an amno group in a conpound of the Fornmula I. Accordingly, the present
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For mujsa 2Lox@on s dlidlolhyBn&th YIYHQK:YS @ich up 5imscthflal-oxoa dpdiexolan-4-ylmethyl esters and

pharmaceutical | y-acceptabl e ester which is cleaved in the h
body to (pﬁ@dal]g@(ycarbonyloxy-(l -6C)alkyl esters such as methoxycarbonyfox?zmelltllln?ando - ani el

1-methoxycarbonyloxyethyl esters.
A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula I that

possesses a hydroxy group is, for example, an in vivo cleavable ester or ether thereof. An

20 in vivo cleavable ester or ether of a compound of the Formula I containing a hydroxy group is,
for example, a pharmaceutically-acceptable ester or ether which is cleaved in the human or
animal body to produce the parent hydroxy compound. Suitable pharmaceutically-acceptable
ester forming groups for a hydroxy group include inorganic esters such as phosphate esters
(including phosphoramidic cyclic esters). Further suitable pharmaceutically-acceptable ester

25 forming groups for a hydroxy group include (1-10C)alkanoyl groups such as acetyl, benzoyl,
phenylacetyl and substituted benzoyl and phenylacetyl groups, (1-10C)alkoxycarbonyl groups
such as ethoxycarbonyl, N,N-[di-(1-4C)alkyl]carbamoyl, 2-dialkylaminoacetyl and
2-carboxyacetyl groups. Examples of ring substituents on the phenylacetyl and benzoyl groups
include aminomethyl, N-alkylaminomethyl, N,N-dialkylaminomethyl, morpholinomethyl,

30 piperazin-1-ylmethyl and 4-(1-4C)alkylpiperazin-1-ylmethyl. Suitable
pharmaceutically-acceptable ether forming groups for a hydroxy group include o-acyloxyalkyl

groups such as acetoxymethyl and pivaloyloxymethyl groups.



| 0 the parent acid. Suitable pharnmaceutically-acceptable esters for carboxy
include (1-6C) alkyl esters such as nethyl, ethyl and tert-butyl,

(1- 6C) al kwwyowidoydisest ers such as net hoxynet hyl esterspCT/GB2005/002678

(1-6C) al kanoyl oxynet hyl esters suchsas pival oyl oxynet hyl esters,
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wherein pis 1,2 or 3;

each R! group, which may be the same or different, is selected from halogeno,
trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy,
carbamoyl, ureido, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy,

25 (2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino,
(3-6C)alkenoylamino, N-(1-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino,

30 N-(1-6C)alkyl-(3-6C)alkynoylamino, N'-(1-6C)alkylureido, N',N’'-di-[(1-6C)alkyl]ureido,
N-(1-6C)alkylureido, N,N’-di-[(1-6C)alkyl]ureido, N,N*,N"-tri-[(1-6C)alkyl]ureido,
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N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :

20 -X3-Q°
wherein XC is a direct bond or is selected from O, S, SO, SO,, N(R®), CO, CH(OR®),
CONR®), NR®CO, NRH)CONR®), SON(R®), N(R%)SO2, CR®),0, C(R®),S and
C(R®),N(R®), wherein R® is hydrogen or (1-8C)alkyl, and Q’ is aryl, aryl-(1-6C)alkyl,
(3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl, (3-8C)cycloalkenyl, (3-8C)cycloalkenyl-

25 (1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any aryl, (3-8C)cycloalkyl, (3-8C)cycloalkenyl, heteroaryl or heterocyclyl

group within a substituent on R! optionally bears 1, 2 or 3 substituents, which may be the same
or different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy,
carbamoyl, ureido, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy,

30 (2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
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(2-80 alzk(enﬁt)an(ﬁu@ﬁba(lwwmkyl M{@@Xb)hlkp]xmldcﬁ()l 6a)am®1a| kenyl oxy,
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PCT/ GB2005/ 002678 -24 (2-60C) al kanoyl—a(ﬁ-
N (1-60C) al kyl - (2 6C) al kanoyl am no, N-(1-6C ureei do 9.
N - ( 1- 6Gyleiréip Xrie doectigongjor i se{eetfdé@}wpk Qndé‘ﬂ%) wherein R is hydrogen or
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20 and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2

oxo or thioxo substituents,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R! substituent
are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO,
N(R'®), CO, CH(OR'®), CON(R'®), N(R'*)CO, N(R')CON(R'?), SO,NR'), NR'*)S0;,
25 CH=CH and C=C wherein R' is hydrogen or (1-8C)alkyl;
R? is hydrogen or (1-8C)alkyl;
qis0,1,2,30r4; 4
each R® group, which may be the same or different, is (1-8C)alkyl or a group of the
formula :
30 -X8-rM
wherein XC is a direct bond or is selected from O and N(R'?), wherein R'?is hydrogen

or (1-8C)alkyl, and R" is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl,



(1-8C)al kyl, and R7 is hal ogeno-(1-6C)al kyl, hydroxy-(1-6C)al kyl,
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or 4;10e4 @EKWWHHW cﬂ WHW@T?IH@’M d’oﬂ(lﬂ glkylgeido; s (1-8C) al kyI or

f Hd
cel cot e Bt O”%(M)‘ﬁ%% SRR B PeCAR i8S, T 1 2
R11 i s halngendkyidifahalyk W, N-dydr-6€yaikyllstiphaibyl, (1-§0)aRaMehdEHEMRYBmino and
PCT/ GB200 /0026 8 -25 (1-60) al koxy- (1-6C)al kyl , cyano-(1-6C)al kyl,

am no- ( IN-60p@)atkyl- (1608 wWphemil#dino{ 1- 6C) al kyl |

1-6C) al 36l ; [
o1 (100 2] ot Lo 02 (A b, o P RUICOR AT QTR L L
from {Balm@é?)@oc@‘i){s N(R@I)QMRVBZN(RVE N(IRFy@octB/‘ﬁ)am“)@mmmm R'aid no,
car boxy, carbanoyl, ureid 1-8C) al kyl, (2-8C)al kenyl, (2-8C)al kynyl,

( 1- 6C) alhydrogen pﬂ(E@bﬁﬂWl ankli o,

Q1 is (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, halogeno-(1-6C)alkyl,
hydroxy-(1-6C)alkyl, mercapto-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl,

20 (1-6C)alkylthio-(1-6C)alkyl, (1-6C)alkylsulphinyl-(1-6C)alkyl,
(1-6C)alkylsulphonyl-(1-6C)alkyl, (2-6C)alkanoylamino-(1-6C)alkyl,
N-(1-6C)alkyl-(2-6C)alkanoylamino-(1-6C)alkyl, (1-6C)alkoxycarbonylamino-(1-6C)alkyl,
N-(1-6C)alkylureido-(1-6C)alkyl, N'-(1-6C)alkylureido-(1-6C)alkyl,

N’ N'-di-[(1-6C)alkyl]ureido-(1-6C)alkyl, N,N"-di-[(1-6C)alkyl]ureido-(1-6C)alkyl,

25 N,N’,N'-tri-[(1-6C)alkyl]ureido-(1-6C)alkyl, (1-6C)alkanesulphonylamino-(1-6C)alkyl or
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino-(1-6C)alkyl,
or Q! is aryl, aryl-(1-6C)alkyl, (3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl,
(3-8C)cycloalkenyl, (3-8C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl,

(7))

heterocyclyl or heterocyclyl-(1-6C)alkyl,
30 and wherein any CH, CH; or CH3 group within the Q! group optionally bears on each
said CH, CH, or CH3 group one or more halogeno or (1-8C)alkyl substituents and/or a

substituent selected from hydroxy, mercapto, amino, cyano, carboxy, carbamoyl, ureido,



(1-6C) al kyl sul phinyl, (1-6C)al kyl sul phonyl, (1-6C)al kyl am no,

di-[(1-6C) al kyl]am no, (1-6C)al koxycarbonyl, N-(1-6C)alkylcarbanoyl,
NN-di - [ ( w6G)@ddoydibcar banoyl ,  (2-6C) al kanoyl, (2-6C) al pamays2008/002678
(2-6C) al kanoyl am no, N-(1-6C) al kyI 13 .(2-6C) al kanoyl ani no,

N -(1- 6C)a| kylureido, N ,N-di-[(1-6C)alKkyl]urei do N-(1-6C) al kyl urei do,
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E% 28 g: E@;L%%I (erly g%ng%kéw (1- 6é k@? P6I§¥alﬁanegqul?3/nylag'mn60) alkyl,
N-(1-60C) al kyI 53?5]9 |

(1-60C) al koxycaéﬁvgl%%ghl no- y?% I?:I\II&Q@ 8(qéy§g) a%IIeII(l;l S?tgfo(%y : (0 ILh%t&r)ogI,dyl
N ( 1- G@QIII(WithmehedQ gloupGptibkatly, bears 1, 2 or 3 substituents, which may be the same or

NN d}O_ [d(lt%eré@? gql%ep I Ialglrlgip%glicg é@ﬁg rSIﬂIéIIlyégyano nitro, hydroxy, amino, carboxy,

NN, N - é,fl g9)1@'(Mﬂagkgiéogﬂaf{é@ﬁk%Xt)alkynyl (1-6C)alkoxy,

(1- GC) aI anes onyl'am
N-(1- 6C)(aldg)blkériyl@@ea kandisymlyixgnil-6Eatkylthib; GGp@)aspllsulplonylQl is aryl,

aryl - (1-60) al ky 3-80) cycl oal kyl cycl oal kyl - 60) al kyl

( 3- 8C§ c%é’rﬁ)@a@lkélﬁ‘}lpgm(}é 8@5’@9@@3%%@1[@(@% HPWIOy I«.éfll%ﬂ?%%l% °nyl

het er oar I I and
wher ei n iy kAR O AR RN A KR ERREY AT @@sﬁ%ﬁ]‘%@?@ﬂon
each 1s 6(!2£15(§4r1ka Parfiho le@(I)amylc(a%G)alkmy&mhmbpyenb66)all(yluﬁﬁpaI kyl
substituents and/or a substituent selected from hydraoxy, nercapto, am no

cyano, dBoskiyl(L-6eIadlarbyeIdo NV41-66 )alindnretiss Nl 59itls L BE I Ik dterir0026 78
(1-6C) al 6 (4L ? I%I:II [ >I§ ng onyI
(1 80 gt kKSR LSRN S bR o
N-(1-6Q) @@hl&@ﬁé@@]@&fﬁylamﬁio%dw-fl( dcp@yal(kp)arartesuipionyldndiné Qretdean ydup
(2-6C) al kan él (2-6C) al kanoyl am no, N-(1-6C)al kyl - (2-6C) al kanoyl am no,
N -(1- GG)fahd(%}Imrl :do, N,N -di-[(1-6C) al kyl Jureido, 5 N-(1-6C)al kyl ureido,
N, N - 9| [ (1-6C) al kyl ] ur ei do, NN ,6N '_t)fﬂ—RIl‘( 1-6C) al kyl Jurei do,
wherein X is a direct bond or is selected from O and N(R'®), wherein R'? is hydrogen or
(1-8C)alkyl, and R%is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)a1ky1amino-(1—6C)a1kyl or
di-[(1-6C)alkyl]amino-(1-6C)alkyl,
25 and wherein any heterocyclyl group within the Q! group optionally bears 1 or 2 oxo or
thioxo substituents,
and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q! group are
optionally separated by the insertion into the chain of a group selected from O, S, SO, SO,
N(R'®), N(R'®)CO, CON(R'®), N(R')CON(R'®), CO, CH(OR'®), N(R'%)S0,, SO,NR'®),
30 CH=CH and C=C wherein R'® is hydrogen or (1-8C)alkyl;

or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.



N- (1-6C) al kyl sul phanoyl, N-(1-6C) al kyl sul phanoyl

NN-di -[ (1-6C) al kyl ] sul phamoyl, (1 -6C)al kanesul phonyl am no and N (1

- 6C) al kylwbhoedidsakkanesul phonyl am no, and wherei n any a&cCylGB2005/002678
(3-8C) cycl oal kyl, (3-8C)cycl oal kenylyy .heteroaryl or heterocyclyl group
within the QL group optionally bears 1, 2 or 3 substituents, which may be

th f d f h | |,

e o hyar oBtic gve Bps SR e I e ion InIaRG Sor Hphrpts §|‘/ﬁ‘“‘f&1&v wyane.
(2- 80) algkgMtves ()?th%@oﬁhﬁwlz D }ﬁﬂingt@lﬁclz Xaceptable @@saidi%&d &pto-drugs

(2-60C) al kynyl oxy, (1-6C) al kyl'thio, (1-6 aIlgyI; I

(1-60 alisyésuprsin hnleﬁﬂotbﬁ)meksyataineﬁdl 0.3 (i %oﬁa ﬁ]x anc3, has any of
1- 6C) al kox | k
N (3 b Oy REATEB R BRROEHER D ORASH R (04 S .

(2-6C) no & A
N (1B Ak do R RS ﬁ%f&??% kﬁé?ﬁfﬁn??fﬁfﬁff%a S o

N, N - di h@togeﬁs:mﬂwbmm 30, Ny Ol TAIBE)afopy] v, urddo,

N-(1- GC) al k ul |,

]gl 6C) al kéﬁ%%lgylp&ﬁgg}aﬁ?ﬁ‘f Wi;"\gg@*‘gfnﬁgggﬁk‘&y( iﬁgé@{w}%m phonyl am no, or
roma 30 t bond

is selec ggﬂ ?lkgﬁr#%@eﬁl QVC\I%E%! ; mh%ﬁﬁﬁ%%ylm}sl(Fo%@e)ﬁlkg)r&ca%dng%) al ESI 0gmd
R14 is hl\atpgé)ubk}(ldafrlﬁaﬁ)@my,ll\f-dlhﬁ(Hﬁﬁ)}glkjl]c-aﬁﬁ)mdykxlz 6(Q)dka@)ydyoxy- ( 1- 6C) aI kyl ,
Cya:c’m(%@)%%ﬁi;#qy' oylmmp Y S8 AP e GRFRRTERBRy ol y1 g oup
withint %ﬂﬁ,ﬁ t hi bstit t

and wher]\Z| n az?%a?gent@ggk Jg%ﬁgﬁi(@{&&j)%l}](gﬁ(z GCeaFrkyI enleoéﬁalslrjl \?\nlthluﬁnt ﬁe QL
grloupt ag\e]gl GC)%m4B46¢)ﬂEmmmdoﬂy (lhé)alhﬂmlphzmnoylnto the chain of a group
sel ecte rom

G0, "G R Smishsn e Wi b s o'
Yo o g AR B B R A B RES " 532 Barti cul ar movel ©

conpoinds of the invention include, f@r-Xxanple, pyrinidine derivatives of

the Formula I, ,or pharmaceutically-acceptabl e salts, solvaie r pro-drugs
t her eof ,Whetein & s adﬁﬁ@@néph@rsﬁleﬁé 5@1 @Q%Sgr%@ Whergin K RQ%Y%"%%OT r, R4,

X and 2. nobgf
) R RTRER: 9. SOOI G IRGI T BB B A HIGE D
may be tﬁa&rmhaérodryﬂi(%@ﬁlkyu BetsobRgyled hf:ﬂ’eﬁ)"afyclyl (1- 6C)alky1 or (R"), is
(1-3C)alkylenedioxy,
20 and wherein any CH, CH, or CHj3 group within a R' substituent optionally bears on

each said CH, CH; or CHj3 group one or more halogeno or (1-8C)alkyl substituents and/or a
substituent selected from hydroxy, mercapto, amino, cyano, carboxy, carbamoyl, ureido,
(1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,

25 N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl,
N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino,

and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within a

30 substituent on R’ optionally bears 1, 2 or 3 substituents, which may be the same or different,
selected from halogeno, trifluoromethyl, cyano, hydroxy, amino, (1-8C)alkyl, (2-8C)alkenyl,
(2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylamino and di-[(1-6C)alkyl]amino, and wherein any



hal ogeno, trifluoromethyl, cyano, hydroxy, nercapto, am no, carboxy,
car banoyl, ureido, (1-8C)alkyl, (2-8C) alkenyl, (2-8C)alkynyl,
(1- 6C) al kw®ypos(odsa€) al kenyl oxy, (2-6C)al kynyl oxy, (1-6€caldsehenionsys di -
[(1 -6C)alkyl] am no, (1-6C)al koxycaghonyl, N-(1-6C)alkylcarbanoyl,
N_NE (ili 6[C§ ll- ECI) al kyl ] calr banoyl, (2-6C)al kanoyl oxy, 10 (2-6C)al kanoyl am no,
- a -(2-60) al.kanoyl.am no 1 6C) al kenoyl am_no .
N- ( 1- 6C)nsF Y-C‘é’ﬁg]@ é{‘P{i‘@h%g‘l‘b&ﬁ}‘%ﬁ O‘E 1?; %8%%%&8%?3 ?“16’?‘0 or thioxo
N- (1- 60 ahdlents3- 6C) al kynoyl am no, N-(1-6C)al kyl sul phanoyl,
N, N-di - [ ?1- 6C) al’ky! | sul phanoyl , (1-6C)al kanesul phonyl am no and
[Ig (<1;>-2 6)((:)2@) m P i 1-08Q) aick@nk; lgpdupn whinit may, beothe saroerpadigiersnp ivseledied fromnul a
- X2- erein X2 i irect bond ar is_selected from.Q, S, NR5), CO
wher ei n DRIPEERO. A F%@’é’ﬁﬁ’dﬁ CYR00; BYYRK Y AMING, LRREEY; GrogmAyl, Ut 1815 (1- 62:) al) kyl ,

(3-80)¢ x@l@@&é&zﬁ%@&ﬁu 2)-8ehdiy ;yli,h-%@)ﬁk&w, (1-60S4Rf 1930,

het er oaryl et erocyc or heterocyclyl-(1-6C) ;3.| kyl, or (Rp
is (1- I a-6@)atkyEidiningy (1-8C)Akak yelrboryl n(2a61y)alRianoylkdinoranGAs (Ig6Ciabkydi t hi n a

R1 substituent optionally bears on each said CH CH2 or CH3 group one or
nor e hal@géneJkepoylamise) ai kyl substituents and/or a substituent sel ected

f rom hydr oxy, : i : - '
(1760 a1 Koy, TEERRLR parf O EHL Y CREer oMY n P ADATRM cplibIbearson
(N-l( ?Czs gdaiyl?(@alial 03@16 CHiiolr mgég@ﬁ)gh@wﬂ Z*Bllm'lmgenlo Si(B@JMkﬂWWmMWOY a

- a car , I -[(1-6C | l, - '
(2- 6C)(hlskhﬁ%9qnéﬁ¢lgfgg ffmfwdwa%%bfoa w&%@’@ﬁ%ﬁ%ﬂgﬁ&m&i 8%&5‘%9‘9}/ oy

N-(1-60)al | ph b= (176 oY

(1 60) a1 Gt SR RARD Piter e Himi! LREE R S BNV SCRIIPERRON i o,
and whernndidQd-6@yalkylcadbaBioyt; Y2 6adikatoyldnehe Nyl -6i)aliegt-er ocycl yl - group
within a 30 substituent on Rl optionally bears 1, 2 or 3 substituents,

whi ch neg-G§8alkproydaapigoor different, sel ected from hal ogeno,

i f1 hyl . i - 30).
(5L b0 I 1 Sy B g O iy oM o,
and WRerfaidlo, aRlorNRHASOHREDY, 103 Ty GRZ 9 Omhito 2Gmitbxy; &iibdrrtydy weido| mkthgt,oup

within a substituent on Rl optionally bears 1 or 2 oxo or thioxo
subst i t wesiylspropyl) vipyk ellyl, @hymyl, Zxpeppyd Hupthoyy, stheXYvPIPRP Y isPPEPO he sane or

gimf Lg,r egrtagtggl;ﬁneoég L&Y '{;{),%@@y@%@%g?&%etﬁﬁM}ilngpcﬁigfﬂ?fam{ﬁo, Iﬁéfﬂ&&cmjﬁxgﬂ;l?xy’
ethoxycarbonyl, acetamido, propionamido, N-methylacetamido, N-methylpropionamido,
hydroxymethyl, 1-hydroxyethyl, 1-hydroxy-1-methylethyl, 2-hydroxyethyl, 2-hydroxy-

20 1-methylethyl, 2-hydroxypropyl, 1,1-dimethyl-2-hydroxyethyl, 2-hydroxy-2-methylpropyl,
aminomethyl, 1-aminoethyl, 1-amino-1-methylethyl, 2-aminoethyl, 2-amino-1-methylethyl,
2-aminopropyl, 2-amino-1,1-dimethylethyl, 2-amino-2-methylpropyl, methylaminomethyl,
1-methylaminoethyl, 1-methylamino-1-methylethyl, 2-methylaminoethyl, 2-methy1£1mino-
1-methylethyl, 2-methylaminopropyl, 2-methylamino-1,1-dimethylethyl, 2-methylamino-

25 2-methylpropyl, acetamidomethyl, 1-acetamidoethyl, 1-acetamido-1-methylethyl,
2-acetamidoethyl, 2-acetamido-1-methylethyl, 2-acetamidopropyl, 2-acetamido-
1,1-dimethylethyl and 2-acetamido-2-methylpropyl;

(d pis1or2, and a first R! group is selected from hydroxy, amino, carboxy, carbamoyl,
methylamino, ethylamino, dimethylamino, diethylamino, methoxycarbonyl, ethoxycarbonyl,

30 acetamido, propionamido, N-methylacetamido, N-methylpropionamido, hydroxymethyl,
1-hydroxyethyl, 1-hydroxy-1-methylethyl, aminomethyl, 1-aminoethyl, 1-amino-
1-methylethyl, methylaminomethyl, 1-methylaminoethyl, 1-methylamino-1-methylethyl,



5 (1-8C)al kyl, (2-8C)al kenyl, (2-8C) al kynyl, (1-6C)al koxy,

(1-6C) al kyl am no, di-[(1-6C)alkyl] am no, (1-6C)al koxycarbonyl,

(2- 6C) al kwoaybansn® and N-(1-6C) al kyl - (2-6C) al kanoy! anipow;GB2065/00b&8Ei N any
CH, CH2 or CH3 group within a Rl supggituent optionally bears on each said
CH, CH2 or CH3 group 1, 2 or 3 halogeno or (1-8C)al kyl substituents and/or

o oo b PSS YL B A P SRR o PR

(1- 6C) al koA IR ed thint Hubie) atikdd, GaNRREM¥thy], cyano, hydroxy, methyl, ethyl,

N, N-di - [ (1- GCﬁal kyl ] car bamoyl , (2- éC) al kanoy?’am no and N (1-6C)alkyl -

(2- 6C) al rapdy Viagh, aldyl, ¢tbynyp, 2-propyayl, ethany edaaly, REPgrog, isepipRdyiray be t he
oo Wb ey AT S8t H bkt WERGRTEL T
vinyl,s _rh%i'onarﬁfd&?’%ethglh%tQHMBYmeéYEMBfBﬁYona%ﬁH&WdrORSIﬂE Y, 1-hyRReyRREKY

nmet hyl a et hyl am no; propyl am no, "~ di et hyl am no, di et hyl am no,
met hoxy candbiehydroxy-inmixylethylh emd/the optiena seabad R raspipoin aelected from fluoro, chloro,

T-Eeghyl a %E)arri do,leql\yl-ﬁprrqr)sth%} pro |§l§€rfp df’meéﬁ dr oxy thyll, 1; Eyldr;)ﬁylet hyl ,

- hydr ox{4 ’FPé“t‘er‘i@M ’, Wd‘BS ﬂ?’, : 2§ 1- net hyl et hyl ,

2- hydro ro . -l = byt 4.1z - et |,
ydr 0T OPYb is Llamti 1}?@{1&» i€ ToRHEA Ane sl f% pesivfbRYE phefip %}ﬁ%gm

am nonet hyl , 1-am noet -am no- et hy 2- am noe
2- am no-delenridydme hipgoxy, cartamoyhpeamynido, Rydrokyroethyl] 1-thiydwetxipgth gt dmdl 1-hydroxy-
2- am no-2- et hyl propyl, nethylam nonethyl, 1-nethyl am noethyl,

1- et K1 kmeHB1§thet hyl et hyl , ~ 2- met hyl ami noet hyl, 2- et hyl ami no-

1- net hyl gt hyl ,_ 2- i I; tah 3 NE- j I

2. mot iyl G mo.P 5 Bte RUBRRBC Pebica 2 RELTHOREN he Bty RN S84 Rplected

1- acet anfrel-hlydroay layd Aydrpkym@hgicet am doet hyl , 2-acet am do-1 - met hyl et hyl ,
2-acet am doproIE%iI[S 2-acetam do-_ 1, 1-dinethylethyl and

2- acet arfitdlo- 2-Reis fydioeemyprethylasthy arorapyly 2. and a first RL group is

sel ected.from r 1 ar boxy, carbanoyl, nmethylam no, ethylam no,
di et hyl X no,ﬁqrrlgthgé%ég?n@ﬁ}og&%’hoxycar bonyl, ethoxycarbonyl, 30 acetam do,
pr opi enag) do, N—imyhmgaget am do, N-nethyl propi onam do, hydroxynet hyl,

1- hydrox(\‘/(et hyl , 1-hydroxy-I|-nmethyl ethyl, am nonethyl, 1-am noethyl,

1- am no-(k1- net®ipl®t hyl , net hyl am nonet hyl, 1- et hyl ani noet hyl ,

acotam iy 5 12k R Pl VA e el et RElY B petid eyl

opt i onal orgﬁ@pﬂg R1 group is selected fromfluoro, chloro, trifluoronethyl,

cyano, hydroxy, nethyl, ethyl, propyl, vinyl, allyl, ethynyl, 2-propynyl,
met hoxy, elll@t hoxy/is lpacr@;ib@?amml%@sﬂw SOXY ;
20 (n) ris 0;
(o) ris 1 or 2 and each R* group, which may be the same or different, is selected from

halogeno, trifluoromethyl, cyano, hydroxy, amino, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl,
(1-6C)alkoxy, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (2-6C)alkanoylamino and
N-(1-6C)alkyl-(2-6C)alkanoylamino;

25 (p) ris 0 orris 1 or 2 and each R* group, which may be the same or different, is selected
from fluoro, chloro, trifluoromethyl, cyano, hydroxy, amino, methyl, methoxy, methylamino
and dimethylamino;

@ ris 0 orris 1 and the R* group is selected from fluoro, chloro, trifluoromethyl,
hydroxy, amino, methyl, methoxy, methylamino and dimethylamino;

30 (1) ris O orris 1 and the R* group is selected from fluoro, chloro and methyl;

(s) the X'-Q! group is located at the 3- or 4-position;
(t) the X'-Q' group is located at the 3-position;



(e) pis 1or 2, and a first Rl group is selected from hydroxy, carbanoyl,
acetam do, 5 propionam do, N-nethylacetam do, N-nethyl propi onam do,

hydr oxy mewbybes/obsdigdr oxyet hyl and 1- hydroxy-| - net hyl et lpgiriceeoes/dobers
optional second Rl group is selectedqggyfromfluoro, chloro, trifluoronethyl,
cyano, hydroxy, nethyl, ethyl, methoxy and ethoxy; (f) pis 1 and the R

t t he 3- t he phenyl d
9T 0UD, | 30} 00 A U B Sy UG LR e pheny] roup and s
and 1- hydy oxy-x'1Q sdiedted R¥hENRFYCA, @om(Rlé) N(RW@N@RR; NROYEOER Yt ed at

the 3-positjion on _the phenyl group e ected frgmh ydr oxy and

hydr oxyrfé(tﬂﬁ»cocuﬁ)”mm”s) amgdrra&éﬁoq@? mN(R €Ay WherreirpR opy hydrogen o2 i s

hydrogen or wyl; 15 (j) R2 is hydrogen; (k) qis O; (1) qis 1, 2 or 3
and eacH!R%) p, which may be the sane or different, is nethyl, ethyl or
propyls (‘27 q XISIS Lc18fed hBﬁl&@ HU@‘@ chc@R’(IW N(R: 213001\)(11*‘*3)'13(1@3)(10&(1{13)5@ 1
or 2 an ac , 1S selec

roup, he sange or
from har@démmcm?%)ﬂr(w?)mmw )com&?)zmm@@ywhmm& i¢ hyd oyl &y ,
(2 8C) al keggs (2-8C)al kynyl, (1-6C)al koxy, (1-6C)alkylani no,

-[(1- 6 P{@ﬂy Fanino, (2- 6C) al kanoyl am no and

N (1 66353} kY1 2 00 L VAT HANEPNHO OB HOPRHCOCINATp and each R4

group, h nay be the sane or rent, is selécted fromfluoro,
chl oro, NHCOQHyNH®Ohy!, cyano, hydroxy, amino, nethyl, nethoxy,

met hyl ami no and di net hyl am_no 0 or group is
sel ect®dv} rom}frzllllﬁé?ISCte‘é B‘rgo N@MQ&QONH@%W) %&9% net hyl ,

rrethoxy, p@ﬂt[mp% (r) rrisOor ris 1landthe R4
group is selec ed romeﬁ uorotdrm{%?oro and” het hyl; (s) the X1-QL group is

| ocat ed (@) thQ(IEis seiectdd frogi NHOD, NHOONFEandNBCQEMM i s | ocated at t he
3-position; WO 2006/ 005918 PCT/ GB2005/ 002678 - 30 the X1- QL group i's
| ocat ed @®) t heX 4 selseted §am YA ONMeISEr CONI, CF@HWR% BN(RL)

N( R13) C%Bb’&}sz\,l( R13) 000( R13) 20,

15 (bb)  X'is NHCO;

(cc)  X'is NHCO or N(Me)CO;
@d  X'is CONH;

(ee)  X!is CONH or CON(Me);
ff) X'isCO;

20 (gg) Q1 is (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, halogeno-(1-6C)alkyl,
hydroxy-(1-6C)alkyl, mercapto-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl,
(1-6C)alkylthio-(1-6C)alkyl, (1-6C)alkylsulphinyl-(1-6C)alkyl,
(1-6C)alkylsulphonyl-(1-6C)alkyl or (2-6C)alkanoylamino-(1-6C)alkyl,

25 orQlis aryl, aryl-(1-6C)alkyl, (3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl,
heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any CH, CH, or CHj group within the Q' group optionally bears on each
said CH, CH, or CH3 group one or more halogeno or (1-8C)alkyl substituents and/or a
substituent selected from hydroxy, amino, cyano, carboxy, carbamoyl, ureido, (1-6C)alkoxy,

30 (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoylamino and



N(R13) COC( R13) 2N( R13) and N(R13) 000( R13) 2N( R13) CO, wherein R13 is hydrogen
or (1-8Calkyl; 5 (w X1 is selected fromCO N(R1)CO CON(R13),

N( R13) CONyBL8)6/008(1R13) 000( R13) 20, N( R13) COC( R13) 2N( R13pcaraB2005/002678

N(R13) 000( R13) 2N(R13) CO, wherein R133js hydrogen or (1-8Qalkyl; (x) Xl is
sel ected from NHCO, NHCONH, NHCOCH2O, NHCOCH2NH and NHCOCH2NHCO, 10 (y) X1

is sele Ne CONH, CON(Me), NHCONH,  NHCOCH20,
NHcocmmﬁﬁﬁIS Oyé‘?‘ §<1 is selected from NHCO, NHCONH and

NHCOCH2G, (aahd kS d}i 'h fé%\dlyil hlﬁ\ltﬁ@@JH and
NHCOCH2O, 15 (bff”fhexf. ?ﬁﬁé&ﬁs xlf@?s e% IQQhe C (gﬁg“ X1 is CONH,;

(ee) X1 greupOgnidnatly bml( Ma’é or3 gtfbrsyltums; ‘shlcmrnazraae(tgfgymglon djfferensg ss;lacrtq@from

ror capt OB B T RGOTE G5 5 ?Ea‘?rgé«%aﬁ%@af%m@%aiﬂ%@ et

am no .
(i %%?S%>ﬁ‘ﬂ<$’>¥ya’é%‘€9%@1%*al§ﬂ‘% o rﬂ‘“ (AT e R

(1 GC) al kyl sul phi nyl - (1-6C) al kyI (IX?C kyl sul phonyl (1-60 aI kyI or

(2- 6C) al kanayl_ami no 60) aor iy | =51 E%_

5 80) cyrhgat s A dibgapader bieleset e ayR™: aflelR eyt Ridieeror

get er 2);%? d)ég%ﬁfkw l?ggg&foﬁg ?Pgbeng 1%%?%%&9)(9 '6)d)a1(<}11 @@1@1(@@0 alRpd
i n any ¥I

wherein group wt group opfionally bears on

each sainmin&Xil-6Chidkylr (1G6G)atiytanninoH{d-60halkylrax dmaue@é)aﬂcyuam@ma@@]aum
substituents and/or a substituyent sel egte from hydr ox

ani no, cyano,
carboXy, car @Merelg ABY Beferopyelgl@raym within the Er‘%'@)%u??%/l Bripegrs 1 or Féo'or

(1 6C) al ‘@@X? vl (1-6C) al kyl sul phonyl, (1-6C)al kyl am no,
[(1 am no, (1-6C)al koxycar bonyl N- (1-6C) al kyl car banoyl ,

N N- di - [(bRY 6C)@ 1kYl-]SC?dlbﬂﬂ@%C)a(l&nﬁC}[ZaS@}aﬂiqmbrhhhlmgerand-@@aﬂ(}@ﬁ/ 005918
PCT/ GB2 OhOyS/o?g/-z(? 768C)a1-kyl mercapto-(l %(%;alflgyll ( 6C)C g)L}l/(-?ln gallg;l,ncoy’ano-(l-6C)alkyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl,
15 (1-6C)alkylthio-(1-6C)alkyl, (1-6C)alkylsulphinyl-(1-6C)alkyl,
(1-6C)alkylsulphonyl-(1-6C)alkyl or (2-6C)alkanoylamino-(1-6C)alkyl,
or Q'is aryl, aryl-(1-6C)alkyl, (3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl,
heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,
and wherein any CH, CH, or CHj3 group within the Q' group optionally bears on each
20 said CH, CH, or CH3 group one or more halogeno or (1-8C)alkyl substituents and/or a
substituent selected from hydroxy, amino, cyano, carboxy, carbamoyl, ureido, (1-6C)alkoxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoylamino and
25 N-(1-6C)alkyl-(2-6C)alkanoylamino,
and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q!
group optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, cyano, hydroxy, amino, carbamoyl, (1-8C)alkyl, (2-8C)alkenyl,
(2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylamino and di-[(1-6C)alkyl]amino, or from a group of
30 the formula :
_x7-RM4
wherein X is a direct bond or is selected from O and N(R15 ), wherein RP is hydrogen or

(1-8C)alkyl, and R'"is hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl,
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and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'
group optionally bears 1 or 2 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, cyano, hydroxy, amino, (1-8C)alkyl, (1-6C)alkoxy,
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furylmethyl, thienylmethyl, oxazolylmethyl, imidazolylmethyl, thiazolylmethyl,
oxadiazolylmethyl, thiadiazolylmethyl, pyridylmethyl, pyrimidinylmethyl, tetrahydrofuranyl,



WO 2006/ 005918 PCT/ GB2005/ 002678 -33 heterocyclyl-(1-6C) al kyl, and
wherein any aryl, (3-8C)cycloal kyl, heteroaryl or heterocyclyl group within
the QL gwouposapsdienal |y bears 1 or 2 substituents, whi ebTaBroisoRdre sane
or different, selected from halogeng,. trifluoronethyl, hydroxy, am no,
(1-8C) al kyl, (1-6C)al koxy, (1 6C) al kyl ami no, 5 di-[(1-6C)al kyl]am no,

A A B A ok SN R
hydr oxy f(yilaz@ﬁ;)lﬁklf()ﬂor%ﬁolrn?p}éfahi?d% 1(,4—1?@91%1@! Een&i?r@ln ﬁo&ép@@i@hiﬂy piperazinyl,

amno( 6C) al kyl', O al kyl am no-(1-6

(2 Es(c )1 lﬁf)mpmelrazaml rﬂ&ai(abw@ﬂpéz k;llheptyd Tindatinad, k;dl@dﬂlmub d;hyd{QPYBdJ)nléIkal or

al kano 1 I
(3-80) cﬁ%tF%'é( Ql?%@?éé‘é ?’%%@aﬁe%l?ydr%& %‘3?&‘}‘? ’)e? er gar yl -
(1-60)s é%rlohnﬂﬁ{eﬁ{\knﬁ’t o}ﬁhmgfméiﬁﬁefnﬂﬁ%hﬁ ny(rﬁetﬁ@ gh’ﬁi’éhdlﬁ‘ﬁﬂlem%r ein any CH,

CH2 or group QL group optionall ears on each said CH CH2
(()r1 glc-l:f lgj& hola?imggy] F&éﬁfﬁpiﬂﬁgbet:ayﬂ Eatmhydrydr@ﬁyazlwhnnmyl ,cyano, car banoyl,
al koxy, al ky ony 1-6 .n
-[(1- 8 %F%‘Q’Flloahﬁﬁ@ﬂlﬂs‘fthﬁﬁﬁpﬁﬁj@a %g’}nalpe lﬁﬁ)"’é@?’al kyl car barmyl N, N

- [ (1- 6§ % ﬁ@”ﬂ@@‘f‘{%y k
N- (1-60a ﬁ%@ a @gfag%yﬁgétﬂgngqg%)gaé# I)g%lag!?@ﬁ,ﬁﬁp(% %E}Sg) cyc oaI kyl,
het er oardthzabicytief22.0fheptyhetyiyloup Wi thin the QL group optionall y bears 1 or

2 substituents, which may bethes r different, selge tedfr
hal og&ho, trlaﬁ’ﬂd’ﬂ}e&ﬁé@mﬁl}’ N%F@W H?Y? hsterearyloy BPBWOCY(J g@}lgM& mtheQ

e ok g opithaly 6o ok ¥ GiRufeml W hlch A Ka:h @63 Hfront, solected from

g 1t 6C) alﬂﬁlxolr(la, fﬂlﬂﬁ% (thlﬂlaﬁibi&ldﬂ?‘:}_ };}drox[y( émﬁﬁ) ﬂie’lﬁyl ,Jednyil,moethdx 6 E)hak kyrhethpldmino,
eerocycy a | t t hyl but yl tyl,
ani nonetd Yﬁm?iﬁ‘i’ ﬁwéfqgfymeﬂzyl %ﬁ%@%@g& a}/mHQrg?H‘%@Bﬁ%}ggg amungpe n!to ;ln Y

met hyl a : '
4- et hy m&%ﬁﬂ%h%owetﬁg@%% 0 Op% e?tﬁ'ylglﬁm llrlﬁ%@z%ﬁ%kdamnoethyl,
2- et hyd a@inmoetdis m@h}&télwlaiﬁﬁopﬂpfsopmbyl ’éulgl fpyh@maﬂylbﬂttwﬁroxyethyl

5- et hyl am nopentyl, di net hyl am nonet hyl, 2-di et hé’éll m noet hyl ,

3- di met @hmm@mﬁ,yz—memV%ﬂh%r%ﬁ&hmmpﬂ 2-ethoxgje ﬁ’y‘FtB%}W&Ié’ht yl,

o i o nyvRRTBYY oiovAiSh O ATPARR Ko PRBIRG A RRRARR, 1
2- phenylse&ﬁmb% ent{d, ﬁﬁﬁioﬁiwm VA-amizyeth QPQXebﬂunopmp 1QJmaﬁﬁu¢butyastamwpteyﬂynet hyl,

cycl ohexyl net cl oheptyl met g% furyl, i en oxazolyl, im dazol yI
t hi azol ynethmamm yli 2-methdeininpeibyl, 3- rpgxhylewmppgny f-eethylaminobutyl,

20 5-methylaminopentyl, ethylaminomethyl, 2-ethylaminoethyl, 3-ethylaminopropyl,

4-ethylaminobutyl, 5-ethylaminopentyl, 1-isopropyl-1-methylaminomethyl,
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 4-dimethylaminobutyl,
5-dimethylaminopentyl, diethylaminomethyl, 2-diethylaminoethyl, 3-diethylaminopropyl,
4-diethylaminobutyl, 5-diethylaminopentyl, 2-methylsulphonylethyl, 3-methylsulphonylpropyl,

25 acetamidomethyl or 1-acetamidoethyl, or Q'is phenyl, benzyl, 2-phenylethyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopropylmethyl, cyclobutylmethyl,
cyclopentylmethyl, cyclohexylmethyl, cycloheptylmethyl, furyl, thienyl, oxazolyl, isoxazolyl,
imidazolyl, pyrazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl,
pyrazinyl, pyridazinyl, pyrimidinyl, furylmethyl, 2-furylethyl, thienylmethyl, 2-thienylethyl,

30 oxazolylmethyl, 2-oxazolylethyl, isoxazolylmethyl, 2-isoxazolylethyl, imidazolylmethyl,
2-imidazolylethyl, pyrazolylmethyl, 2-pyrazolylethyl, thiazolylmethyl, 2-thiazolylethyl,
triazolylmethyl, 2-triazolylethyl, oxadiazolylmethyl, 2-oxadiazolylethyl, thiadiazolylmethyl,



furyl methyl, thienylnmethyl, oxazolylnmethyl, im dazolylnethyl,
t hi azol yl met hyl, oxadi azol yl net hyl, thadi azol yl net hyl, pyridyl net hyl,

pyri m di mybrmddnpkeist et r ahydr of uranyl, WO 2006/ 005918 PCPCEBAN0&/0O2878 - 34
t et rahydropyranyl, tetrahydrothiopyragyl, pyrrolinyl, pyrrolidinyl,
I m dazol i dinyl, pyrazolidi nyI nor phol i nyI tet rahydro-1, 4-thi azi nyl ,

0 et TARRELL S B B P55 Btk PRSI RELAE Wiy,

tetrahy dﬁ)@ﬁﬁﬁﬁiﬁéﬂﬁﬂﬂtﬂlyirﬂlhflbﬂlgh}‘)sjﬁ@&‘{ﬂ ﬂh@Ptth&n,dazmylethyl pynnndm%lmethyl
tetrahydrot hi opyr anyl met h

pyrrolinyl nmet ﬁgyrrolldln | met 3/
i mi dazol 2-gynspidi Ylh@'llyl tqﬁsaha@r@furmywptmdryﬁgqpyrana% tgstblnaihippyiranpl, azetidinyl,

> (et r anytpiyh ByRfgind RS sl R ormprsel 4RI MY et ny

honopi pep;pekidiy m&ﬂw iperidiRgl %eﬁﬂnyﬁhbmbpl ra(zHinQE@z%bi&%félb Ny] hepty
honDplperaZ|ny met hyl ~or 2- azablcyclo 1 heptylne 10 and wherein

any aryl ind¢i3a@Gpaindolonl, l@vlhydrmmartyﬂrahydrdﬁmyluw:yu ybtrgrydl;qpyvanwlmqﬁhylhe oll
t ly. b b th

s

met hyl, ey MRERYK Ynmﬁ%lﬂﬁl%ylrélg]ﬁ)%/gWMnyln@tHﬁtthﬁpﬁmlﬁB@meMﬂr oxymet hyl,

2- hydrox et hyl,” am nomet hyl , nmet hyl am nonet’h
2- net hyl %@na@bhﬂl)et@ln@uﬂwdmﬂﬁdimhylmahyi 2—(t¢tmbydw—lla&l°fﬂmamyh)pthyl 15 (mm)

S ny arbetm el A bR SR oy R birk i by |
2- et hoxyeg @é&mmﬁyl?ﬁﬂfixﬂ g@g regin mwr%} Bz abidych M@@Oﬂhggf&lme%lﬁyanopr opyl,

1- cyano- thyle nobu 5- cyanopenty honet
2- am noet hyl , arﬁl-\akmrmmmmga@{,,Cch&rﬁMuuB'thﬁl the @' rgncpqmmionally bears on each

T RO Bl @E%%&aﬁ%‘%ﬁ%%s@m Forg PSR e, carbamoy,
5~ ct hyl Al AEnyT TE SELRALRAP ey mind SRR, AR e, fctyiaming

5- et hyl am nop€nt'y onet nonet’hyl ,

2- di mas hmleﬂmxyaadidmyl ethdxgicaniadnyy, I]\&meﬁg}ﬂnammmoyl Wﬂthykﬁamahmyl nobut yl ,
5-di et hyl am nopentyl, diet hyl am nomet hyl , 2 di et hyl am noet hyl ,

3- di et hy aﬁﬁm@pﬁl@ﬁ@qmoy AV A dethyiear A-N-diey - AegsEinPsppionyl,

1. hoet antERENA Sl Megpmiad Do R0 AR N SR o i B ) 2 opr by
cycl obutyl, catel wiesinyhy any oBE®sydloalkyl chandrontyy br hetarotyebyl @potpneitiiiy the Q!

cycl obut yl net hg/ cycl opent y| met hyl , cycl ohexkll met hyl,  cycl oheptyl met hyl ,
furyl, t&oBRYPE or@iéainsmwl or 2ssgReeAIfS, WhiGhmay be |sams>¢r giffsent, selagedAemy | |

02 e OOl ALY b AR, o ML e R
2-thi enyﬂneﬂlbmhuno dlmethylammo hydroxymethyl, 2-hydroxyethyl, methoxymethyl,
2-methoxyethyl, cyanomethyl, 2-cyanoethyl, aminomethyl, 2-aminoethyl, methylaminomethyl,
2-methylaminoethyl, dimethylaminomethyl, 2-dimethylaminoethyl, pyrrolidinylmethyl,
morpholinylmethyl, piperidinylmethyl, homopiperidinylmethyl, piperazinylmethyl and
25 homopiperazinylmethyl;
(nn) Q' is methyl, ethyl, propyl, butyl, pentyl, aminomethyl, 2-aminoethyl, 3-aminopropyl,
4-aminobutyl, S-aminopentyl, methylaminomethyl, 2-methylaminoethyl,
3-methylaminopropyl, 4-methylaminobutyl, 5-methylaminopentyl, dimethylaminomethyl,
2-dimethylaminoethyl, 3-dimethylaminopropyl, 4-dimethylaminobutyl or
30 5-dimethylaminopentyl, or Q' is phenyl, benzyl, 2-phenylethyl, cyclopentyl, cyclohexyl,
cyclopentylmethyl, cyclohexylmethyl, thienyl, imidazolyl, thiazolyl, thiadiazolyl,
thienylmethyl, imidazolylmethyl, thiazolylmethyl, thiadiazolylmethyl, tetrahydrofuranyl,



30 oxazol yl net hyl, 2-oxazolylethyl, isoxazolylnethyl, 2-isoxazolylethyl,

I m dazol yl methyl, 2-im dazolylethyl, pyrazolylnethyl, 2-pyrazolylethyl,

t hi azol ylwet2bydo0sAst hi azol yl ethyl, triazolyl methyl, 2-tcirazsbydoetdrg! ,
oxadi azol yl met hyl , 2-oxadi azol yl et hyjg,. t hi adi azol yl met hyl, WO 2006/ 005918
PCT/ GB2005/ 002678 -35 2-thiadiazolylethyl, tetrazolyl nmethyl,

o T By PSSl SR BRI L

2- pyri mt&l‘zﬂ%lhl%thxlthlailﬁ&llr ﬁﬁﬁéﬁﬂfﬁfyll h@ﬂ%bhpeﬁ@%&ﬁ@ﬁéfﬁm %Yﬂoplperazmyl
t et r ahydr ot hi opyr any| azet i di nyl pyrrolinyl ﬁrroll I nyl
i mi dazolindtilinyl, iSopydodingl, pytlrmi}dmylmgﬂp’homrpmhnyﬂm@tha Qdmnhdmvmtbzh nyl, 5

5. Roabi Ay BERYh e ety BT hGROR e RIBTR A DORTRY SN i nyl

tetrahy m%ﬂ S h 7YY 2.2.1 Jheptylmethyl
t et rahy?@fqﬁEE Q}rany}rmet h({?%err fa@g%l(")l anyl rred'?h o ] ep Iggar){yl nmet hyl ,
pyrrol i nyl metangdiwhergiy amyohryt |(3P§§Cr)tauoﬂkyl ihetedearyl qrdiuetwtbqyeb'hgltouP within the Q'

ot £ ahy ErOABOBROPA ubR, § GRSt tiomh pp g Siata, FYAFHPRUL hystors.1 o
pi peri di %{w‘i{\ﬂw m%ga% Rfiéth 'aﬁﬂﬁq %%eth@ PERRb RAA bl ch ARANY!

pi perazi ny I perazi ny 1onDp|pera2|nyInethyI or

2- aﬁ abi Q%{gayé}&k%ll@h&mryiryh}n’{hetqgo@am ghompevithimthe Qj—gro(fpmptnmanyl:begs eup
within the oup option ears _opn each said a
Subat 10 JBHeTsEn e sq'[i%@ﬁ R aSPOmEHY h e RO H}Cfawa hyengieih

A R e e R e T

N- et hyl Cﬁmlaﬁlmylbropyll\meﬂmayabyll 8-atioaypypyl, w&ndmﬂﬂiyhy?l-qanbﬁhyiy]&-pyanopropyl
NN- det hyl car banoyl , acetyl, propiaonyl, butyryl, pivaloyl, ah)gt am do,
pr opi onalneE8oAnacyletyhyA-axeapR k- CY&‘PRPCWEFEP?PIE Yla Zypiminges C) cycl oal kyl ,

2 substi L HERPRENR Ry 25 Ciindichi e or AL PRGN D0 ©

fluor g 3:Hlbmym1mmprbbylp4mm§haﬂnnobmr Gxiyiethglainmpensi, tbﬂlmathmmetliyyl et hyl ,
met hoxy, ethoxy, nethylamno, dineth I am no, hydrox&t hyl

2- hydr ox3ethygmin Mgthﬁl@ﬁymop@% AAenty. cyanoet hyl

am nonet am n h .

G ot e REER AR Ky ?ﬁ&%ﬁ‘%@%ﬁﬂﬁwmﬁ@% o hinobutyl,
nor phol Ialmhﬁ@ﬁﬁmnopmﬁr didtHyydnimbmyihyl, Radiedhylasindditiyg, Iveiethylaminopropyl,

pi perazi nyl met'hyl and 25 honopi perazi nyl net hy is methyl, ethyl

propyl , %dmwylarlpemwl Saimthsdmnwpntylz2amthﬂélela§qmyl%?ndrﬁr AeFsABispmeth 1y, or

5 ot By I BT R R GRS Ry R R

di et hyl 3elopRipstisthyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, furyl, thienyl,
oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,

tetrazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, furylmethyl, thienylmethyl,
oxazolylmethyl, isoxazolylmethyl, imidazolylmethyl, 2-imidazolylethyl, pyrazolylmethyl,

25 thiazolylmethyl, triazolylmethyl, oxadiazolylmethyl, thiadiazolylmethyl, tetrazolylmethyl,
pyridylmethyl, 2-pyridylethyl, pyrazinylmethyl, 2-pyrazinylethyl, pyridazinylmethyl,
2-pyridazinylethyl, pyrimidinylmethyl, 2-pyrimidinylethyl, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydrothiopyranyl, azetidinyl, pyrrolinyl, pyrrolidinyl, morpholinyl,
tetrahydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl, indolinyl,

30 isoindolinyl, tetrahydrofuranylmethyl, tetrahydropyranylmethyl, 1,3-dioxolanylmethyl,
1,4-dioxanylmethyl, pyrrolidinylmethyl, morpholinylmethyl, 2-(morpholinyl)ethyl,
piperidinylmethyl, 2-(piperidinyl)ethyl, homopiperidinylmethyl, piperazinylmethyl,



2-di met hyl am noet hyl , 3-di met hyl am nopropyl, 4-di net hyl am nobutyl or 30
5-di met hyl am nopentyl, or QL is phenyl, benzyl, 2-phenylethyl, cyclopentyl,
cycl ohexywo 20aymbapent yl met hyl , cycl ohexyl net hyl, thi enyr/gsrvesanedrg! |
thiazolyl, thiadiazolyl, thienylnmetdyyl, imdazolylnethyl, thiazolylnmethyl,
t hi adi azol yl net hyl , tetrahydrofuranyl, WO 2006/ 005918 PCT/ GB2005/ 002678

-36tetr etrah dr ot ranyl, pyrrolinyl, pyrrolidinyl,
nor phol i &ﬁ eraﬁélf%ﬂhorfog}p %?lﬁ{%%e&% pi peridi nyl, honopi peri di nyl,

pi perazinyl, farpRideasy CHY ICH, or 0n| gﬁ@)ﬁ W1thﬁQh@®§fdﬁ¥|opt1@MﬂryQ$da&| divdagrt hyl ,
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substituent “sel'ected fromfluoro, chloro, trifl uororret hyl , hydroxy am no,
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5-et hyl am nopent yl

di net hyl am none i yl am noet hyl_,
3- di met HEERNCHYBRE YL momhet ymla%{wxlme%y s e FRENEmA et yI |

di et hyl o] | am nopr opyl
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acet am dqq)et hythe Xerl@o@lslamaphelﬂwbccuhmgzy-lanuﬂ} ehesnahaddmytonprared opr opyl ,

cycl obut cycl eqtyl cycl ohexyl , cl opropyl net hyl , cyclobutylnethyl,
cycl oper@fi)l metth ? -Q yErouhissolesigd fipm g Wﬁwn% ?ﬂf@?‘l”ylamm%xazol yl, isoxazolyl,

| m dazol @V,N d‘i’ﬁé&tﬁg@)%bgath ag@wggyga%g% in%ﬁ anyPAHb2Z y1a1§ ie?r?fnézo' yl,

tetrazol pyri yrazi pyrim-diny met hyl ,

t hi enyl r(mm{h,ylalz@ygmmd (uﬂ)kwimnﬂosamﬂdﬂéminnseLhmlyJammmgazol yl rret hyl ,
2-im dazolyleth | met hyl, 25 thiazolylnethyl, triazolyl nmethyl,
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tetrahy Cﬁeﬁflé‘iﬁﬁﬂy&)-methyl L—seryl)armno (N-methyl-L-seryl)amino,

(O-methyl-L-homoseryl)amino, L-threonylamino, (S-methyl-L-cysteinyl)amino,
(S-methyl-L-homocysteinyl)amino, L-methionylamino, (N-methyl-L-lysyl)amino,
(N-methyl-L-ornithyl)amino, D-asparaginylamino, D-glutaminylamino, L-tyrosylamino,
25 prolylamino and histidylamino.
A particular compound of the invention is a pyrimidine derivative of the Formula I
wherein :-
pis 1or2, and a first R! group is selected from hydroxy, carbamoyl, acetamido,
propionamido, N-methylacetamido, N-methylpropionamido, hydroxymethyl, 1-hydroxyethyl
30 and 1-hydroxy-1-methylethyl, and the optional second R! group is selected from fluoro, chloro,
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;
R%is hydrogen or methyl;



t et rahydropyranyl, tetrahydrothiopyranyl, azetidinyl, pyrrolinyl,
pyrrolidinyl, norpholinyl, tetrahydro-1,4-thiazinyl, piperidinyl,

honopi perwoigdaosqasper azi nyl , honopi perazi nyl, indol i nylpcT@B2068m006t8! i nyl ,
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2-(m)rpholinyﬂ rich nyl met h 2- (pi peridinyl)ethyl,
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2 substituents, . which or. differe sel, ec e from fluoro,
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am nonet hyl , nmet hyl am nongt h di net m no ol i di
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group i Ng X
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gl ycyl gl Kcyl am no,. L-al anyl am nqo, 2-net il al anyl a

( N- et hyPisndmatdrimidazobysiagthyl. drizebdmed, ﬁhlaﬁaaﬁ@yf&et% (giralydsefuranyl,
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hi sti dyl@paragny lﬁqe 13- Gpﬂ;b@dizu@;ﬂ)mgm %n@fplpdit&mylmﬂiyl on is a pyrimdine
derivative of the ormul a |
2-azabicyclo[2.2.1]heptylmethyl,

20 and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'
group optionally bears a substituent selected from fluoro, chloro, trifluoromethyl, hydroxy,
amino, methyl, methoxy, methylamino and dimethylamine and any such aryl,
(3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q' group optionally bears a
further substituent selected from aminomethyl, methylaminomethyl and dimethylaminomethyl;

25 or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

A further particular compound of the invention is a pyrimidine derivative of the
Formula I wherein :-
pis 1 or?2, and a first R! group is selected from hydroxy, carbamoyl, acetamido,
propionamido, N-methylacetamido, N-methylpropionamido, hydroxymethyl, 1-hydroxyethyl

30 and 1-hydroxy-1-methylethyl, and the optional second R! group is selected from fluoro, chloro,

trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;

R? is hydrogen or methyl;



wherein : pis 1 or 2, and a first Rl group is selected from hydroxy,

car banoyl, acetam do, propionam do, N nethyl acetam do,

N- net hyl pwopb@mesdido, hydr oxynet hyl, 1-hydroxyet hyl 30pamaB2005/002678

1- hydroxy-1-nethylethyl, and the opt3gnal second RL group is selected from
fluoro, chloro, trifluoromethyl, cyano, hydroxy, nethyl, ethyl, nethoxy and

ethoxy;, R2 is 1@ g{%ﬁlgqﬁgatﬁﬁh&‘)@%ﬁ&%/ 005918 PCT/ GB2005/ 002678 -38 q
yroor

|300rq|sf group®is is Oor r is 1l and the R4

group is sel egtied of ¥ am iddwe R gﬁdﬂgﬂﬁ@eledtédfrbmmwﬂ@tdhldm andy@eigxy, amino,
met hyl , met hoxg met hyl ami no and met hylam no; the X -QL group is |ocated
at the 3-posi tthoX; @gxquplgl@,@rqdoatéltﬁr%mmsmn NHCO\IH NHCOCHZO NHCOCH2NH

andnowgtcﬁﬂ_l,zNﬁﬁlsﬁga?%Pm CQE%TE%B eré{:?y ropy RgMaéhn nopr opyl

4- am @Qmﬁmbcﬁazfﬁmm@emzmﬂ aﬂaqm@b@mmmhaﬂd 2- et hyl ani noet hyl ,
3- net hyl am nopr opyl , nmet hyl am noeutyl, 5-net hi;@am nopentyl, 10

di net hyl am norQ]tlhyﬂleth}ﬂrQihﬁelvﬂ@yﬂawpmb’lhwtyl pentyhallyly Lanstheretiy) |
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cycl Ohexﬂé)ﬁﬁBMﬂnet.hgfyﬂ%ﬂ‘ﬂ -cyanBbtgr glc)yhno;feﬁtyﬂzaﬁhﬁémeﬂ"lgl agindA eyl
t hi enyl met’hyl, i m dazolyl nethyl; thi'azol ylI'met hyl i adi azol yl met hyl ,
tetr alhycBr arhinoarqplyl 4- armtnoblktyld ﬁfqnynwﬂptyl metﬂwlahy@mwhylo%quhwwmqoyﬁhwgl inyl,

rr | tetrah th
hgm)g (lbggr F%Fhﬁ( gﬁ’fge}ldg ] ﬁmﬁﬂ‘ﬁ%e ﬁﬁyﬁgrgﬁ&‘ﬁwnéq%ﬁ eiﬂaﬂ%fﬂoe“ &yﬂdol i nyl ,
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ol per h."zni*%‘%le%{%@%h% Oy R AR Y e b e

Eormp! p&hmdi_hlyia:rma?ﬂrt]lyt:hyl Zfdlmeﬂla]@gnmmmlr@fﬂ;m@hﬂpmpmpmth dlateﬂwﬂaminobxgyl,
onopl pe | ne I C .

Wher oi h SAgRARRRIOReE) CEE Ry S EL it R ST ogPRT wi ¢ hi n
the QL r%%m@hﬁ% 'Bﬁaﬁﬁm@p&gﬁ Q'Ih&ﬁﬂkulﬁ%r%@étﬁﬁ Jr%@éfhﬁﬂdé)ﬁ{eﬂm 1G4 or o,

trifluo OXy, ‘am no oxy, methylamno an

di met by | @hnis lpheng}l,cbmyl 2+phenydetiryl, cyc@(ﬁ)r&@)lpgyclobatyk,)dyclopettglr oya;rlghexys}r

cubet | ¢ ORPPEEYBEEH: FYUThLHHTE D S PP EISD ko HORGURF D3 diry, Hhenyl,

Slr gegpﬁ 'g %&%&Xﬁolylzﬁmﬁﬁzo@ylpﬁﬁmﬁeﬁdﬁﬁh|t¥1a£’cﬁ§?le{9§£f?iz%lﬁ %fadla%a'yyat e or
tetrazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, furylmethyl, thienylmethyl,
oxazolylmethyl, isoxazolylmethyl, imidazolylmethyl, 2-imidazolylethyl, pyrazolylmethyl,

20 thiazolylmethyl, triazolylmethyl, oxadiazolylmethyl, thiadiazolylmethyl, tetrazolylmethyl,
pyridylmethyl, 2-pyridylethyl, pyrazinylmethyl, 2-pyrazinylethyl, pyridazinylmethyl,
2-pyridazinylethyl, pyrimidinylmethyl, 2-pyrimidinylethyl, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydrothiopyranyl, azetidinyl, pyrrolinyl, pyrrolidinyl, morpholinyl,
tetrahydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl, indolinyl,

25 1isoindolinyl, tetrahydrofuranylmethyl, tetrahydropyranylmethyl, 1,3-dioxolanylmethyl,
1,4-dioxanylmethyl, pyrrolidinylmethyl, morpholinylmethyl, 2-(morpholinyl)ethyl,
piperidinylmethyl, 2-(piperidinyl)ethyl, homopiperidinylmethyl, piperazinylmethyl,
2-(piperazinyl)ethyl or homopiperazinylmethyl,

and wherein any CH, CH, or CHj3 group within the Q' group optionally bears on each

30 said CH, CH, or CHj group a substituent selected from hydroxy, amino, cyano, carbamoyl,

methoxy, ethoxy, methylsulphonyl, methylamino, dimethylamino, methoxycarbonyl,

ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl, N-isopropylcarbamoyl,



A further particular conmpound of the invention is a pyrimdine derivative
of the Fornmula | wherein : pis 1 or 2, and a first RL group is selected
f r om hydrweyposmsdganoyl , acet ani do, propi onanmi do, N-netrbylcGeedsamcs,

N- met hyl pr opi onani do, hydroxymet hyl, 4¢l- hydr oxyet hyl 30 and

1- hydroxy I-rret hyl ethyl , and the optional second Rl group is selected from
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group is selected fromfluoro, chl'oro and nmethyl; the X roup is
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3-cyanopropyl, “1-cyano-|-meth ylI’ethyl ;| "4-cyanobutyl, 5- cyanopentyl

am nonet \hyllun s thmptdpybnally?oeam arwb:stﬁmdt ,seldctadrfmumbtdyd)xyn[ﬁﬂwh nopent yl ,

met hyl am rret h - met h m noet h

e ot hyl BRDABBURY, Cosmpioetsy A OB, Pietha oG g 1y oty

2-et hyI eTnTs

5- et hyl noperﬁyrhTth% g%ogﬂ}’am %%F%%#?ﬁgggiyﬁg%&hy?%%ogeﬁ@ b

3-di net mﬂmhannaneupg/dlly-abeebtaiﬂe b@lt aolivate ko pyd- drug&hdeodiet hyl am nopent yl,

di et hyl am nonet hyl, 2-dieth oe di.et hyl.am.nopr opyl ,

4- di etthyl am n%gﬁ"tﬂ%r Pa‘f%lcélf %rﬂgﬁg%‘t“ﬁnm? i@ F’én‘]il}fli)ﬁ?}?ﬁ‘&%@? Rftheor

acet am chfFﬁqtuWi hbinld QL is phenyl benzyl, 2-phenylethyl, cycl opropyl,
cycl obuty cyc‘fvopentyl cycl ohexyl, cycl opropyl net hyl , cycl obut yl et hyI

cycl opent yl methgll, or@ah@hmlal@rm is séletyd frotoiyeinyly, carbaaayll gdetamldm,xazol vl
i m dazol yl, pyrazolyl, thiazol

| yl I I
e R g e T yy%étiaﬁé?qp%nm@@%ﬁm%%ﬁhy iR

t hi enyl 1
I o1 TN raro R REALIRY Ny e SEGE E ﬁmutﬁ‘S?‘%???ﬂg?‘fﬂ?f
oxadi az Oﬂrmhmﬂﬂa}zﬂlyl ctyhh@,d1ydzmlyyinemtyh¢thyl tredth@acdnyll ettedxlyy |,  pyri dyl rret hyI

2-pyridyl et hy ¥lr azinyl methyl, 2-pyrazinylethyl, pyri dazi nyl met hyl ,
2- pyridazi nyl ?hlgﬁ dipgen 45 @EWYl et hyl , 2- pyri mi di nyI et hyl ,

e Tl o A R et Dy S e et i
pi peridinyl, hogopirpes i dhdihe R'pir@gyiazélsated froanirp edhicronyifluofonstohylny | |
hydroxy, amino, methyl, methoxy, methylamino and dimethylamino; and

20 the X'-Q' group is located at the 3-position and is selected from glycylamino,
sarcosylamino, (N,N-dimethylglycyl)amino, glycylglycylamino, L-alanylamino,
2-methylalanylamino, (N-methylalanyl)amino, (2S)-2-aminobutanoylamino, L-valylamino,
(N-methyl-L-valyl)amino, 2-aminopent-4-ynoylamino, 2-aminopentanoylamino,
L-isoleucylamino, L-leucylamino, 2-methyl-L-leucylamino, (N-methyl-L-leucyl)amino,

25 serylamino, (O-methyl-L-seryl)amino, (N-methyl-L-seryl)amino,
(O-methyl-L-homoseryl)amino, L-threonylamino, (S-methyl-L-cysteinyl)amino,
(S-methyl-L-homocysteinyl)amino, L-methionylamino, (N-methyl-L-lysyl)amino,
(N-methyl-L-ornithyl)amino, D-asparaginylamino, D-glutaminylamino, L-tyrosylamino,
prolylamino and histidylamino;

30 or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

A further particular compound of the invention is a pyrimidine derivative of the

Formula I wherein :-



25 isoindolinyl, tetrahydrofuranyl methyl, tetrahydropyranyl nethyl,

1, 3-di oxol anyl net hyl , 1, 4-di oxanyl net hyl, pyrrolidinyl nmethyl,

mor phol i nybreesdnekeis2- (nor phol i nyl ) et hyl,  pi peri di nyl metaylGB2005/002678

2- (pi peridinyl)ethyl, honnplperldlnﬂhnethyl pi per azi nyl net hyl ,

2- (pi perazinyl)ethyl or honDplperaZ|nyInethyI and wherein any CH CH2 or

CH3 h h 2
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met hoxycar bon et hoxycar bonyl”, " N-fret hyl car banoyl , N—ethylcarbanDyI

N-i sopropyl ca asrh;y;drogdno 2006/ 005918 PCT/ GB2005/ 002678 - 40

N, N- di et hyl car banoy acetyl, propionyl, pivaloyl, acetam do and
N—nethylacetaﬂﬂﬂ@ and wher ei n any aryl, (3- 8C)cyc|oa|ky| het eroaryl or
heteracyclyl ¢ ﬁﬁ@p within the QL group optionally bears 1 or 2
substituents, ‘ch may be the sanme or different, selected from fluoro,

chloro, trifl desrXheX leydup isyabamdys therf-pasitiaar banoyl , methyl, met hoxy,
met hyl am no 5 qnd di met hyl am no and any such aryl, (3-8C) cycloal kyl,
heteroaryl or Zhdt BFEYA group within the QL group optionally bears a

bstit t
2 nomet hyl Sﬁ%q%h%ﬂ}ﬁ B e e S
mr)]r phol iﬂﬂa&hiﬁaﬁmﬂ mlatmeimblfibmyﬂhllybﬁhyét}mﬂaﬁhmnmhﬁm ﬁydlmeﬁxlygahun?yena(é or(% is .
armaceuti ca accept t t r A t
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hydr oxy,  carbanoy f opi onam ace

N- met hy | migtitd 6%)}6‘@11 -4by d3-pyeyotet-Dyl, pydroligier Byly pyﬂn(ylidlnanyd morpholin-2-yl,
1- hydroxy-| -nmet hyl ethyl, and the optional second Rl group.is selected from
fluoro, Paperigin2- Tlmqfldﬂfl'adﬂdﬁﬁ@ﬂdﬂ"“ WyRiBFaziRyldYloisgndalinigil, et hyl, net hoxy

and et hox r r I up i s
o hyl | Dol 2y indtie SBGTRTRENA 2 (hidebicth By i plocBidth ffox §§‘ EhPor o.
trifl ppr Ppehdi1-ylmb I@LXZIazafbliﬂyﬂIb[Z DH{kept-2-yiweigky, nethyl amino and
dlnethylanlno and 20 the X - Cﬂggg;up is located at the 3-position and s

selected fro magdy\&lﬁrmrﬁ%baryl £38 loatkyh deteroarybaaibgierasyclyl groyp yahimte Q
O AT bt FOMO ks AT e
(N—neth%hﬁgmﬁahyi)anlno 2- am nopent - 4-ynoyl am no, 2- anlnopentanoylanino,
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.
20 A further particular compound of the invention is a pyrimidine derivative of the
Formula I wherein :-
pis 1 and the R! group is located at the 3- or 4-position and is selected from hydroxy,
acetamido, hydroxymethyl, 1-hydroxyethy! and 1-hydroxy-1-methylethyl;
R?is hydrogen;
25 qis0;
ris 0 orris 1 and the R* group is selected from fluoro, chloro and methyl;
the X'-Q" group is located at the 3- or 4-position;
X! is NHCO, N(Me)CO, CONH or CON(Me); and
Q' is methyl, ethyl, propyl, isopropyl, 2-ethoxyethyl, 3-ethoxypropyl, cyanomethyl,
30 2-cyanoethyl, aminomethyl, 2-aminoethyl, methylaminomethyl, 2-methylaminoethyl,
ethylaminomethyl, 2-ethylaminoethyl, dimethylaminomethyl, 2-dimethylaminoethyl,
4-dimethylaminobutyl, 2-methylsulphonylethyl or acetamidomethyl, or Q'is phenyl, benzyl,



L-i sol eucyl am no, L-Ieucylam no, 2-nethyl-L-Ieucylam no,

(N-met hyl -L-1 eucyl)am no, 25 serylam no, (O nethyl-L-seryl)am no,

( N- net hylwb-28@vopk918m no, (O net hyl - L- honoseryl ) am no, pcrlagB206mo26v8 O,
(S-nmethyl -L-cysteinyl)am no, (S-netgayl-L-honocysteinyl)am no,

L- met hi onyl am no, (N—rrethyl L-1ysyl)am no, (N—rrethyl -L-om t hyl ) am no,

et b e R T TR R
pr o- dr UG EREERPet] fd%lbﬁ@;(yhﬁéﬂh&l Q)Hlaz’l\il 5082 nira@mdl 9fyL s ab SIVEDL irBidasl-Byl,
pyrim di he derivative of the Formula | wherein : "WD 2006/ 005918

PCT/ GB2G0¥da2024-78 pyrazdl-pyl, shidzadrfdylt ha,3Rtiageletsl, ierazeleayb @yadinthel, 3- or
4-position | e tedfro dro r bano cet am

hydr oxy ,ngﬂglrg-ygpp{g}ﬁp %Pmln%glyﬁy%%%‘l y?wﬁml%{)rz %h?yn“’@“"‘“syl’hydr ogen;
- 9' 80,5 Shikn! '3S¥}Qfetﬁyh%xa<ﬂol- -ﬂﬁ{emw lg&a&QCﬁpﬁl%tﬁstl #55€az31- éth n; Xl is NHCO

and is et am nonet -am nopr opyl -am no- yI propyl ,
g S_m noﬁn?@dzol 1—54m¢thyiopmda;;dl -2-yietethyl, aﬂnnmdamﬂ-ﬂyﬁethwl ﬁﬂﬁh@dzahﬂ-rylmmlhyl or

- di net am pe he benzyl.,. 2- phenyl et hyl .
::%cljggg:'?\(/w a%@érﬁ)ﬁﬁéxzp ﬁaﬁgﬁﬂbfqré‘?& ?(3 39’?;@%’ I1 %g'ﬁazogf‘yi‘ﬂ téylylélrnelt hyl ,

ah ran-

tetrahydlr’othlji‘{)%)tl éas)rllmﬁ ;121 34 pisrrél e/ e?hlymgyr%Iohlla(’(ﬂjllginc{l%%l B, y
pyrroli detrazB}-yJ.y;lmathy]ptmiami-i-ymlqthylpp}pﬁhm-myhnaﬁly] pylpdlpé?-ylaherﬂa)a yl,
pi peridin-4-yl, era2|n

1- d d 2- | t hyl
pi perl%lwnduﬁmﬂ vl 2 ‘E’Y’(I%‘PD%V]FHW 0211939‘10 %13 tﬁylp?[?%rro g’lﬁlfg"oxgnen?hy%/ 15

pi peraz /hI I 7 3l e vvherel n any
P e SRR, P paRLaNAN. ltadnld DERE Y RIRIDH ot

group oqiynnﬁ&mzylln&mhﬁ @rﬁmbmt-zi-tyhmhylsEJpgnnmdinmgdamghizrpynmdmh@LMethyl

nmet hyl am no and ani nonet hy| ; lE;har maceut.ical | y- acce é}gbl e salt,

sol vate t@‘FﬂWﬂ@f'éF@B&‘th@Fé@fdr(”%arﬁfy detrkpdioshiopyan-Aryl BadraYof t he

o oo PSR O IS s s B L. o

hydr oxy ,piperidino, piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-1-yl, isoindolin-1-yl,
tetrahydrofuran-2-ylmethyl, tetrahydropyran-4-ylmethyl, 1,3-dioxolan-2-ylmethyl,
1,4-dioxan-2-ylmethyl, pyrrolidin-2-ylmethyl, piperidin-2-ylmethyl, piperidin-3-ylmethyl,
piperidin-4-ylmethyl, 2-(piperidin-4-yl)ethyl, piperidin-4-yloxymethyl, piperazin-1-ylmethyl or
2-(piperazin-1-ylethyl,

20 and wherein any CH, CH; or CH3 group within the Q' group optionally bears on each
said CH, CH, or CHj; group a substituent selected from hydroxy, carbamoyl, methoxycarbonyl,
ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl, N-isopropylcarbamoyl,
N,N-dimethylcarbamoyl, acetyl, propionyl, pivaloyl, acetamido and N-methylacetamido,

and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'

25 group optionally bears 1 or 2 substituents, which may be the same or different, selected from
fluoro, chloro, hydroxy, amino, carbamoyl, methyl, methylamino, dimethylamino,
hydroxymethyl, methoxymethyl, cyanomethyl, aminomethyl, methylaminomethyl,
dimethylaminomethyl and 1-methylpiperidin-4-ylmethyl;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

30 A further particular compound of the invention is a pyrimidine derivative of the
Formula I wherein :-

pis 1 and R is a hydroxy or hydroxymethyl group that is located at the 3-position;



acet am do, hydroxynethyl, 1-hydroxyethyl and 1-hydroxy-|-nethylethyl; R2 is
hydrogen; 25 g is O; r is Oor r is 1 and the R4 group is selected from
fluoro, okbeoempdsnethyl; the X1-QL group is | ocated aCTidB208&7000678
4-position; X1 is NHCO N(Me)CO COM4.or CON(Me); and QL is nethyl, ethyl,
propyl, isopropyl, 2- ethoxyethyl, 3- et hoxypropyl, cyanonethyl, 30

2- cyanoet hyl 0 2-am noet hyl , net hyl am nonet hyl ,
2- net hyl am nog‘ﬁﬁlﬂ C{lrg%‘?lnlx'{uyl ani nomet hyl ; 2- et hyl ani noet hyl |

di met hyl am nongt byl , 2-di met hyl am noet hyl,  4-di net hyl am nobut yl,
2- met hyl sul phonyl et hyI or acetam donethyl, or QL is phenyl, benzyl, WO
2006/ 005918 P@Ts! @@605/ 002678 -42 cycl opropyl, cyclobutyl, cyclopentyl,

Syl onexyl ot HoA 5k b ptedf Freabteeladiiand’s st dbEh SRR 01 2.1

dazo -
![ (rant r :zolgl%yﬁlycy%%q‘ al%n%IBMﬁdq;(/%)oil %I?I%uta%yé?@ﬁngﬁwé%aﬁlgg’i n-2-yl,

pyr i dazilnledeylhminwy 2imdthiyld-- lbuyjdampymmh (N—meﬂlny-leIEyl)hmm&,S yl met hyl ,

| - 4-yl net hyl | t h | - | met hyl
?ﬁégzmorhMﬁwcafoxa&%?ﬁ Sty PR PR PRI - 1oyl ot hyl
2-imd | - |
I m dazol - 2-y thﬁ‘[}{%}’ b?’tlﬁglgf ‘:’Br“?%‘ﬁ%? of el b 1on 1§)X E%xﬁidﬁﬂe Xérﬂﬁﬁ%’ J)f the

pyrazol - 3-yl ne 1-yl net 3-triazol -4-yl et hyl,
1,2, 4- o%dnnaladlwlibr@lhrpet hyl, 1,2, 3-thi adi azol  3- yl met hyI

tetrazol - 1-ylmet hyl, tetr | -5 yl net hyl , yr|d| t.h

pyri dith- 3-yi nﬂlﬁ9land R{ 35 ?)3)"%81‘}‘10’21}1%%&8} F‘fﬂdﬁ #Cﬁtegla\éfh?ﬂ“p"s‘mn
2- pyridin- 3- yllgtlgx*dm%enoyrl di n-4-yl et hyl pyra2| n- 2-yl met hyl ,
2-pyrazin-2-ylet yridazin-4-yl net hyI 2- pyridazin-4-yl et hyI ,

pyri m di n-2-ylgieohyl , pyrim din-4-yl net hyI 2-pyri mdin-2-ylethyl,
2- pyrimdin-4-yl et hyI t et rahydr of ur an- -yI , tetrahydropyran-4-yl,
t et r ahydr ot hi dp3$/9 an4y| azetidin-2-yl, 3-pyrrolin-2-yl, pyrrolidin-1-yl,

pyrrolidin-2- I o, morpholin-2-yl, 15
pi peridino, p?ﬁﬁee}r(i glr‘%?édpq%ﬁbc%lte\g@” ns%%(?l{] pi peridin-4-yl, piperazin-1-yl,

i soi ngol i n-1-yt!, ISN}EE(D;a;mddrof uran-2-ylmethyl, tet rahydropyran-4-y| nmet hyl ,
1, 3- di oxol an- 2-yl net hyl , 4- di oxan- 2-yl et hyI yrralidin-2-yl methyl,

pi per i di n- 2- yIQfeis AnOTthy 2ﬁm®r%y|#e9rwwn0~2 Aelwinrapy- apinabukyy
g g B: nga%xwogeﬁ‘cyl; gta%}{Pom%%ﬁéf%Mer 3 %@@ﬁ‘%ﬁ%‘hﬁ%ng‘&% Bps\,it P %: no': he
QL groupy- Qﬂiﬂo@%ﬂéﬁe&t 1191a BsnifloBRhex -9 ajltheByl, 4GRinome By ygiohesp 1yl subst i t uent
sel ected from hydroxy, carbanoyl, nethoxycarbonyl,
imidazol- l-ylmethyl 5-amino-1,2,4-thiadiazol-3-ylmethyl, pyrrolidin-3-yl,
20 N-methylpyrrolidin-2-yl, piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, N-methylpiperidin-4-yl,
pyrrolidin-2-ylmethyl, piperidin-4-ylmethyl, 2-(piperidin-4-yl)ethyl, piperidin-4-yloxymethyl
or 4-methylpiperazin-1-ylmethyl,
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.
A further particular compound of the invention is a pyrimidine derivative of the
25 Formula I wherein :-
pis1land R! is a hydroxy or hydroxymethyl group that is located at the 3-position;
R? is hydrogen;
qis0;
ris 0 or ris 1 and the R* group is selected from fluoro and methyl;
30 the X'-Q! group is located at the 3- or 4-position;
X! is NHCO or N(Me)CO; and

Q' is aminomethyl, methylaminomethyl, ethylaminomethyl, dimethylaminomethyl,



et hoxycar bonyl, N-nmet hyl car banmoyl, N-ethyl carbanoyl, N-isopropyl carbanoyl,
N, N- di net hyl car banoyl , acetyl, propionyl, pivaloyl, acetam do and

N- net hyl avetzamadmlsand wherein any aryl, (3-8C) cycl oal kecr/dmRvevmagrg! or
het erocyclyl group within the QL 2544;_roup optionally bears 1 or 2
substituents which may be the sanme or different, selected from fl uoro,

hl , |
O N R I RN e A B L
di met hyl laﬁieﬂ@[ﬂ%&ﬂ)bl S%dlfi-l['@?g ydzBi-BSA, ipHtiamA4-yl, poaainl 2-yRR-ignidazol-1-ylethyl,

pharmaceuticall'y-acceptabl e salt, solvate or pro-drug thereof. 30 A further
par t i culaimidermpuyldthyf, 3tSheimetivrH-pyrazal- laylmettiyi - tﬁéra@@ri-vhmtkné of the
Formul a . | Yy, or ynmet hyl group that
is | ocat)e'Hyré‘f Me@yﬁaayp 6%1“%\7@6 6’3%%‘6‘%9?@)1( ;(002678 43 R2 s
hydrogeny. m&hﬁlgyrfbhdiﬁ 541 34‘Hydr5f5§) f%h@% BY0 ﬂwhﬁm'—ﬁ‘}ﬁb?ﬂn@fn-ﬂ% 3-position
and is select from gl'ycylam n 5 glycy g ycyl am no, L-al anyl ani no,
(2S)-2- dmmhdpmm@hmylnmpetazlrsbb'bthm—Mlmﬁhylepl@ymdnm%yioxymethyl or

2-met hyl - L-1| eucyl am no and (N-nethyl-L-1eucyl)amno; or a

phar macetipsraant yylimetut abl e salt, sol vate or pro-drug thereof. A further
particul ar, Qe y- é’?aﬂ{ QN ateS mebhe derivative of the
Formul a (ﬁ v& ereclg)dr“%{l:C é{f&;@&)téﬂl andSRlaﬂlesrg Cﬁb{l(rilfgoxy or hydroxynet hyl group
that is | ocatzedulﬂiertpbmw}aposmpmmid of thinventionds agerimidiné derdyative of the0; t he
Xl-th(group IS Iocated at the 3-position; 15 X1 is NHCO and QL is

ami no#®tigrulal whargigsr opyl , 2- am no- 2- met hyl propyl, 4-amni nobutyl,

5- ami nopent yl LY ihaheR -DOSiti
2- am nocycl opepnltg d’l{“{?%fﬁé %%Ydré ﬁﬂgﬂ:@@ ‘%yam&ng%d%edotgie?’ poﬁl et
4- ani nonet hyl dsfqlshblﬁpogan yl, imidazol-1-yl nethyl,

5-am no-1, 2, 4-t hi adi azol - 3-yl net hyl, pyrrolidi n-3-y| , 20

N- net hyl p_yrro!qlgﬂioh- 2-yl, piperidin-2-yl, piperidin-3-yl, piperidin-4-yl,
N-met hyl pi peridi §-3:Yd + and the R* group is selected from fluoro and methyl;

t’hyl ,

15 the X'-Q' group is located at the 3- or 4-position;
X' is CONH or CON(Me); and
Q! is methyl, ethyl, propyl, isopropyl, 2-ethoxyethyl, 3-ethoxypropyl, cyanomethyl,
1-cyano-1-methylethyl, 2-cyanoethyl, 5-cyanopentyl, 2-aminoethyl, 2-methylaminoethyl,
2-dimethylaminoethyl, 4-dimethylaminobutyl, 2-methylsulphonylethyl,

20 3-methoxycarbonylpropyl, carbamoylmethyl, 1-carbamoylethyl, 2-carbamoylethyl,
N—methylcérbamoylmethyl, N-isopropylcarbamoylmethyl, N,N-dimethylcarbamoylmethyl,
pivaloylmethyl, 4-aminomethylphenyl, 4-aminobenzyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, thien-3-ylmethyl, oxazol-4-ylmethyl,
5-methylisoxazol-3-ylmethyl, isoxazol-4-ylmethyl, 1H-imidazol-1-ylmethyl,

25 1H-imidazol-2-ylmethyl, 2-(1H-imidazol-1-yl)ethyl, 2-(1H-imidazol-2-yl)ethyl,
2-(1H-imidazol-4-yl)ethyl, pyridin-2-ylmethyl, pyridin-3-ylmethyl, pyridin-4-ylmethyl,
2-pyridin-2-ylethyl, 2-pyridin-3-ylethyl, 2-pyridin-4-ylethyl, pyrazin-2-ylmethyl,
5-methylpyrazin-2-ylmethyl, tetrahydropyran-4-yl, tetrahydrothiopyran-4-yl,
tetrahydrofuran-2-ylmethyl, tetrahydropyran-4-ylmethyl, 1,3-dioxolan-2-ylmethyl or

30 1,4-dioxan-2-ylmethyl;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

A further particular compound of the invention is a pyrimidine derivative of the



pyrrolidin-2-ylnmethyl, piperidin-4-ylnmethyl, 2-(piperidin-4-yl)ethyl,

pi peridi n-4-yl oxynmet hyl or 4-methyl pi perazin- 1 -ylnethyl, or a

phar macewbeaddasascept abl e salt, solvate or pro-drug tperasoosfobarst her
particul ar conpound of the inventionggs a pyrimdine derivative of the 25
Formul a | V\,herei n : pis 1 and RL is a hydroxy or hydroxynethyl group that

is |ocat ]tsg -position; R2 is hydrogen; gis O; r is Oor r is 1 and
the R4 grYip-d W%rl‘slélctedfromfluoro and rrethyl 30 the X1-QL group is

| ocated at t he #1 8fd B Re Hfd%@horﬁ Ry ﬁb\'ﬁ%)s@&at@iﬁ tKel3-p8sition;

am nonet hyl , rret hyl am nomet hyI yl am nonet hy di met hyl am nornet hyl,

2006/ 005918 PCR7 SBY0QELN02678 -44 acet am donet hyl, 3-am nonet hyl phenyl :
4- am normet hyl pher%l 5- met hyl i soxazol - 3-yl, 1-net hyI pyrazol - 3-yl,
1H 1,2, 3-tri azbi®%B-yl, pyridin-4-yl, pyrazin-2-yl, 2-imdazol-1-ylethyl,

2-im d§‘20| 2-yj 1‘§W3f|rfls Bamd Qfe'l?tgtﬂé( $1s"’él@é’t€@ﬁ%§n ﬁudﬂ)%@l Bekhyl;
1Htetrazol -5-y - pyri 3-yl ethy 2- pyrlda2|n4ylethyl

azetidin-2-yl, tha 5@¥g1bup1s20ydt¢dﬁthé$m¢rh&b¢sg¢nml idin-2-yl,

4- hydroxypyrrol;dl I piperidin 3-yl, piperidin-4-yl,
N- et hyl pi perlﬁlﬁc?py‘?ry pi perazin-1-yl, piperidin-3-ylmethyl,

pi peri di n-4-yl gx 1 RES-32 rff‘nbﬂ i 1idin-1-

phar maceut i cal ?y&?g%:%%%m@f%y@am ?(l)l va’tee(%?xtrl i\)/p u1 rlhe?leof A further
parti culdyanmm}mumrdm d)iyl tmammmmylp)penchn-a mﬁ-cyarﬂnm&l}dtnpemhn-llvsd of the 10
Formul a | and RLis a h droxyrret hyl group that
i s | od@t %‘8"%1?11’?%“31 b‘oéT(ﬂ-Tnéfﬁhylplﬂ?Qnﬁhél %ﬂ&%ﬁ@’iﬁ’lp -y Pfis 0 or r is 1 and
the R4 g 1l teg.from fluoro and net hyl ; 15 the X1-Ql group is

| ocat ed g%y? fgﬁﬁ%ﬁﬁi bsiti on; X1 is CONH or CO\I( Me); and QL is nethyl,

et hyl , p@mpliarmhmpcﬂgydtc,celﬁalﬂbIsaix)selvht;elqr paemdgahyqeobpyl cyanonet hyl ,
1-cyano-| -net hyl et hyl,  2- cyanoe%qﬁy 5- cyanopent yl am noet hyl
2- et hyl ami noBtiiher pagticylarsomppund ofshe vantmlalarwflﬁwaﬁflﬁamvy |0f the

2-met hy| gyl RRPPVHhEGERY!

15 pis1and R’ is a hydroxymethyl group that is located at the 3-position;
R? is hydrogen;
qis0;
ris 0;
the X'-Q! group is located at the 3-position;
20 X' is NHCO; and
Q! is 3-aminomethylphenyl, 4-aminomethylphenyl, 2-aminocyclopent-1-yl,
4-aminocyclohex-1-yl, 3-aminocyclohex-1-ylmethyl, piperidin-3-yl, piperidin-4-yl,
piperidin-4-ylmethyl! or piperidin-4-yloxymethyl;
or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.
25 A particular compound of the invention is, for example, the pyrimidine derivative of
the Formula I that is disclosed within Example 1 that is set out hereinafter.
A particular compound of the invention is, for example, a pyrimidine derivative of the
Formula I selected from :-
2-(3-hydroxymethylphenyl)-6-morpholino-4-(3-piperidin-4-ylcarbonylaminophenyl)-
30 pyrimidine,
2-(3-hydroxymethylphenyl)-6-morpholino-4-(3-piperidin-3-ylcarbonylaminophenyl)-

pyrimidine,



20 3-net hoxycar bonyl propyl, carbanoyl net hyl, 1-carbanoyl et hyl,

2- car banoyl et hyl, N-net hyl car banoyl net hyl , N-i sopropyl car banoyl net hyl ,
N, N- di netwpleewdosemy! net hyl ,  pi val oyl net hyl , 4- am nonmetrbylqeresspoze7s

4- am nobenzyl, cyclopropyl, cyclobuytyygl., cyclopentyl, cyclopropyl nethyl,
cycl obut yl net hyl , cyclopeotylnethyl t hi en- 3-yl net hyl , oxazol - 4-yl met hyl

S AR SR com bR YR Pl pRbintr Y et

2- (1H'E5g1qﬁ¥f%ez yl)ethyl, 2- (1H—|mdazol 4- yI)ethyI pyri di n-2-yl met hyl ,
pyridin- yl nmet’hyl , pyr|d|n4ylrrethl 2-pyridin-2 erthI

2- pyri d|2F(33}y¢tce¢yh‘yethyllﬂlepy1016dmnmh0hm<bﬂ+{§4(2 pinerigdi- ﬁymxwamgdp)phenyll
5- et hyl pyﬂlff yl met hyl , tetrahydropyran-4-yl, tetrahydrothiopyran-4-yl,
t et r ahy @9 1%?12“51 yI met hyl , tetrahydropyran-4-ylnethyl,

1, 3-disox fﬁsl Ca@%b@g@@%@nﬁmd%h&ﬁr @U(%?&fo%yméﬂﬂ?rphaﬁ yl)-0r a

phar mace ptabl e salt,” solva pro-drug thereof. A further
parti culeahopholmepydindfinbhe i nvention is a pyrimdine derivative of the WD
2006/ 005918 PCT/ GB200Q5/ 0026%) -45- Fornul a, | er(g . pisl1and RlLis a
hydr oxy 96# PHW*’GW%%{I}WFCEQF atnsalvate of sty he 3-position; R2is

hydr ogen; 0; arfléulgﬁ %o?n&fﬁ%f? tHesinJ'en%'aﬂ i, 6 éiﬁmgleou%yhﬁuaﬁé 864 RtV bPIRe

fl uoro and rre group Is ocat ed at 't 3- or 4-position; X1
is CO mﬁn@hllssleé’ted&bhaﬂvyl pyrrolidin-1-yl,

2- met hoxynet hyl pyrrolidin-I-yl, 4-am no eridi

4 am HoruBrpepppeIaaiphonyl) - Uaeipal e oA Bripu B midmipo phesg-

3- oxopi %eﬁ1§ﬁ4h8hlijj})nfnél,n@1 met hyl pi peri di n-4-yl net hyl ) pi perazin-|-yl or

5-oxo0-1 I‘faze or a pharmaceutically-acceptable salt, solvate or
pro-drug- Eéhmcﬁ@&(pﬁ)ehum Bl@rlcaﬂmn@]anuh@phmtﬂpb@ﬂydlﬁxymahylphmyﬂ}on is a

pyrim di ne derivative of the Formula | wherein : 15 pis 1 and RLis a
hydroxyrﬁe@ﬁmhobn‘éﬂ)’ﬁmﬂﬁ@? is located at the 3-position; R2 is hydrogen;

gi sO; n f4 ﬂl?dro 3-(piperidin-3-ylcarbonylamino)phenyl]-2-(3-hydroxymethylphenyl)-

15 6-morpholinopyrimidine,
2-(3-hydroxymethylphenyl)-6-morpholino-4-(3-piperazin-1-ylcarbonylaminophenyl)-
pyrimidine,
4-[6-fluoro-3-(piperazin-1-ylcarbonylamino)phenyl]-2-(3-hydroxymethylphenyl)-
6-morpholinopyrimidine,

20 2-(3-hydroxyphenyl)-6-morpholino-4-(3-piperidin-3-ylcarbonylaminophenyl)pyrimidine,
2-(3-hydroxyphenyl)-6-morpholino-4-(6-fluoro-3-piperidin-3-ylcarbonylaminophenyl)-
pyrimidine,
2-(3-hydroxymethylphenyl)-4-[3-(N-methyl-N-piperidin-4-ylcarbonylamino)phenyl]-
6-morpholinopyrimidine,

25 2-(3-hydroxymethylphenyl)-4-{3-[2-(4-methylpiperazin-1-yl)acetamido]phenyl }-
6-morpholinopyrimidine,
4-{4-[(2S)-2-hydroxycyclohexanecarboxamido]phenyl }-2-(3-hydroxymethylphenyl)-
6-morpholinopyrimidine,
2-(3-hydroxymethylphenyl)-4-{4-[N-(N-methylglycyl)amino]phenyl } -

30 6-morpholinopyrimidine,
4-{4-[N-(N-ethylglycyl)amino]phenyl }-2-(3-hydroxymethylphenyl)-6-morpholinopyrimidine,
4-{4-[N-(N-acetylglycyl)amino]phenyl }-2-(3-hydroxymethylphenyl)-6-morpholinopyrimidine,



the X1-Q group is located at the 3-position; 20 X1 is NHCO and QL is
3- am nonet hyl phenyl , 4-am nonet hyl phenyl, 2-am nocycl opent-1-yl,

4- am nocywbab@xooks1gl , 3- anmi nocycl ohex- 1-yl net hyl, pi per ip@dirGE2008002678

pi peridin-4-yl, piperidin-4-ylnmethyk_or piperidin-4-yloxynethyl; or a
pharmaceutical | y-acceptabl e salt, solvate or pro-drug thereof. 25 A

parti cul ound of t I nvent.i on . far. exa rli di ne

deri vat ?35%‘ h&arrgpxﬁ'ﬁlggngrhﬁﬁﬂgﬁm?rﬁﬁ?hqo 4"(95?@6&1@6 K %bﬁ)ﬁy%gﬁr@ﬁ 8}1@ that is set
out her?%&%jélﬁg A particul ar conpound of the invention is, for exanple, a
pyrinmidihe derivative of the Fornula | selected from:

2- ( 3- hy @r(@hydexiypieitytphghy)-8- (ol ER)-Adiydroxs- Ippredyliamino yphen¥dr bony| ani nophen
yl)- 30 pyrimdine,

2-(3- hyér@W%Wﬁﬁ’éﬂW) 6- nor phol i no- 4- ( 3- pi peri di n- 3-yl car bonyl ani nophen

y| ) %y ér(?xa?/!rir%tﬁﬁ &Vgﬁ Q&ﬁ/&%%n% ﬁgﬂl ?g?ﬁﬂéiﬁﬁ&ﬁﬂﬁhenyﬁ% -morpholinopyrimidine,

[ 3 ( 2- pQF(GF}@thdX—yﬂ&eﬂiyﬂ{ﬂmnyimﬁﬁdn@qphe]myd J-(4-{9+[(38) piipegdin-3-yl]acetamido } phenyl)-
2- (3- hydr oxyrret hyl phenyl ) - 6- nor phol i no-4- [3 -(2-pi peridin-4-yl oxyacet am
do) phenP¥Vmidipgr i i di ne and 5

4-[3- (3~
6- Emrg)hol n}@g{/%?n%w ﬁgl?% B%a?%%(%:zeﬁﬁ(% tpe&agfé%gg%xggélegﬁ?gfs t;)nenyl? vate or

pr o- dr ugytitmedieef . A particul ar conpound of the invention is, for exanple, a
pyri m di ne derivative of the Fo

2 (3 Wy&rHﬂ?r@ﬁ?ﬂflﬁﬁmﬂmd‘?)@h?@@h%%@Y‘irg%‘g‘gigt?‘g@héOT&?&%&BB%W%WW%%W

4| 6 ‘ I 61%0(14 339,?13' net %I i y?)gger: ]n%/ I(?é1 dros(%rﬁeth p]henyl) 6-morpholinopyrimidine,
-2-(3- W@iyh}ék}gﬂ;ﬂﬁnyl)=6—ﬁenphbbingh+(m@}yyammﬁq'lqaﬂ)onylammophenyl)pynnndme
4- [4 fI uoro (pi peridin-3-yl carbonyl am no) hen 21 £ 8>%f1m ﬁyl phenyl
)- 15 62apd ﬂrﬁa&WWme{queﬂ@)-6-morphohno-4 [4( pyn -3-ylp op10 o)phen
2- (3- hydr ox hyl phenyl ) - 6- nor phol i no- 4- ( 3- pi per azi n- 1-yl car bonyl am nophen
51)- pyeriie
15 or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

A particular compound of the invention is, for example, a pyrimidine derivative of the
Formula I selected from :-
2-(3-hydroxymethylphenyl)-4-{3-[N-(N-isopropylcarbamoylmethyl)carbamoyl]phenyl }-
6-morpholinopyrimidine,

20 4-[3-(N-cyanomethylcarbamoyl)phenyl]-2~(3-hydroxymethylphenyl)-6-morpholinopyrimidine,
4-{3-[N-(4-aminomethylphenyl)carbamoyl]phenyl } -2-(3-hydroxymethylphenyl)-
6-morpholinopyrimidine,
2-(3-hydroxymethylphenyl)-4-{3-[N-(2-imidazol-1-ylethyl)carbamoyl]phenyl }-
6-morpholinopyrimidine,

25 4-{3-[N-(4-aminobenzyl)carbamoyl]phenyl }-2-(3-hydroxymethylphenyl)-
6-morpholinopyrimidine,
2-(3-hydroxymethylphenyl)-4-{3-[N-methyl-N-(4-pyridylmethyl)carbamoyl]phenyl } -
6-morpholinopyrimidine and
2-(3-hydroxymethylphenyl)-4-[4-(N-methylcarbamoyl)phenyl]-6-morpholinopyrimidine;

. 30 or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.
A particular compound of the invention is, for example, a pyrimidine derivative of the

Formula I selected from :-
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6- nor phol i nopyri m di ne
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pyri m din . . . . . . ‘ 1 R2
4-4-( 4;b Xﬁl?enfc())}r]‘gfvmﬁ rggrr?geanrt%talg)pﬁ céeﬁsyﬁqaffs(lg-%hﬁﬂ}’ ggl;ﬁarsrsect)tﬁfﬁ‘% eesr%l/ Iesi’-pG-R nor ﬁl%lbl i no
pyr i msdipdes, R*, X and Q' have any of the meanings defined hereinbefore. Necessary starting .

2- ( 3- hydr oxymet hyl phenyl ) - 6- nor phol i no- 4- (4- pyr azi n- 2-yl car bonyl am n?phenyl
) pyri ni ahaterialamgy be obtained by standard procedures of organic chemistry. The preparation o

2- (3- hydr gxynet hyl phenyl ). 6- hol i.00-.4- T _ 4o o

AR YUk Bk e e

pr o- A UgrafaR 8 wiinRRE hicoilganying FRaMplLs ORIichRively essdsany bartnfanaresidspice, a
e

pyri m di ne derivative of t
obtainable by analogous procedures to those illustrated which are within the ordinary skill of

20 an organic chemist.

(a) The reaction, conveniently in the presence of a suitable catalyst, of a pyrimidine of the
O
G
N
R2
) <~
7

(R*),
wherein L is a displaceable group and R% q, R, 1, RY, X' and Q' have any of the meanings

Formula II

II

25 defined hereinbefore except that any functional group is protected if necessary, with an

organoboron reagent of the Formula ITI



Formula | selected from: 2-(3-hydroxynethyl phenyl)-4-{

3-[ N-(N-i sopropyl car banoyl net hyl ) car banoyl | phenyl }-

6- nor pholwoaepysdosddi ne, 20 PCT/GB2005/002678

4-[ 3- (N-cyanonet hyl car banoyl ) phenyl J492- ( 3- hydr oxynet hyl phenyl ) - 6- mor phol i no
pyrimdine, 4-{ 3-[N (4-am nonethyl phenyl)carbanoyl ] phenyl
}-2-(3-hydroxynet hyl phenyl ) - 6-norphol i nepyri m di ne,

2- ( 3- hydr oxynet hyl phenyl ) -4-13-[ N- (2-i mdazol - 1-yl et hyl ) car banoyl ] phenyl }-
6- nmor phol i nopyri m dine, 25 4-{ 3-[N (4- ém nobenzyl ) car banoyl ] phenyl
}-2-(3-hydroxynet hyl phenyl E{ 6- norphali ap{rzi m di ne,

2- (3- hydr oxynet hyl phenyl ) ¢ B'),

3-[ N-net hyl - N- (4- pyri dyl met hyl ) c& poy| | phenyl }- 6Hpor phol i nopyri m di ne
and 2-(3- hydroxynet hyl phenyl ) - 4- [ 4=(N- et hyl car banoyl ) phenyl ]

- 6- mor phal i nopyr,i m.di ne;- > 30. or a rmaceut i.cal | y-acce | | | vat
or pro- dFHSR ﬁé‘fhe‘g@fﬁ aﬂgﬂ‘é’(?’g’éﬁ P bc%gﬁ%ﬁ)ad]ﬁ%oro#lﬁgﬁgz ?%Q/%lﬂ{%%%ﬁl‘%%ga g?%? and Yot ©
exanpl e,R 3Ry %ﬁbﬂﬂh@ SndfifnbY abfined Hefeifttfore RRESPH kitat hnPRINEGSRM gfouf B proWoted
2006/ 005918 PCT/ GB2005/ 002678 -48 4-{
3- [ 4- (anf nexestaiyy Wheirqaéet aiyrprategtinggroumihia) [sinsesgnt is removed by conventional
}-2-(3- hlédroxymet hyl phenyl ) - 6-norphol i nopyri m di ne, 4- {
f- [ ( (2R3h Zatpé'r banoyl pyrrolidin-1-yl carbonyl ] phenyl
- 2- ( 3- hydr ox 5 | | Bl
3-1(2S) - 2- car%gﬁyﬁép@?@g?/ e”:agerﬁcﬁ ?L%JIL (?Jél?%oe%% i)‘}S{oéh glgsllogého’ alidxy, aryloxy or
}- (23( ﬁ gsyaq:honylnﬁy lggdr\:pr@ryxa)mpleanb}opwblmmomwulmimimaicacrydpentaﬂuorOPhenoxy,
2- ( 3- hydr oxynet en -4-
3-[4-( 1-Iﬁ%t?‘?ﬂfpﬂpé‘g&l%ﬁ&%‘/‘?&%ﬁﬁ}@ﬁ%ﬂ%’%&ﬁoﬁp'I -yl carbonyl ] phenyl
} - 6-mmor phol i ng Q?i'idb’l’@ Hifeior Me I%aﬂﬁﬁthﬁﬁﬁ‘ﬁ whith e 1?@&%951@916%0%&1 dtomSSFthat e or
pro-drug thereof. 10 A pyrimdine derivative of the Fornula I, or a
phar mex eyl twabdh yeagent éptlads, Sorsahmplesahydivry, (b4 (Palboxiy oy 1t4(Dnkkyl ligamdyfope

prepared by any process known to be appl.icable to the preparation f
cheni cal %gmpl HR¥HoBe MsiNTIscthetie Hr‘i?roggé&%%f,’o% ‘l‘fc’@éé’geﬂi‘ ,gﬁ}élpgxpgy];

pyrim di; r ' f . 1 R i e
67"t he. Rapsopon SE NG AREAOER e, BpAY ) B bESinfed Ulch ML, toE G
process wili ih@riosori atomttb Mhichuthbgae atthétedyihee fataa sog. Por RampR2 L' and L5 R3, r,

R4, X1 and have any of the neani ngs defined hereinbefore. Necessar
starti ndpgetl?ér may define%m oxy-(2—4C)alky1eneqoxy group, for example an oxyethyleneoxy or y

15 oxytrimethyleneoxy group such that, together with the boron atom to which they are attached,
they form a cyclic boronic acid ester group. Particularly suitable organoboron reagents
include, for example, compounds wherein each of L' and L is a hydroxy, a isopropoxy or an
ethyl group.

A suitable catalyst for the reaction includes, for example, a metallic catalyst such as a

20 palladium(0), palladium(Il), nickel(0) or nickel(II) catalyst, for example
tetrakis(triphenylphosphine)palladium(0), palladium(II) chloride, palladium(II) bromide,
bis(triphenylphosphine)palladium(II) chloride, tetrakis(triphenylphosphine)nickel(0), nickel(IT)
chloride, nickel(I) bromide, bis(triphenylphosphine)nickel(II) chloride or
[1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(Il). In addition, a free radical

25 initiator may conveniently be added, for example an azo compound such as
azo(bisisobutyronitrile). Conveniently, the reaction may be carried out in the presence of a
suitable base such as an alkali or alkaline earth metal carbonate or hydroxide, for example
sodium bicarbonate, sodium carbonate, potassium bicarbonate, potassium carbonate, calcium

carbonate, caesium carbonate, sodium hydroxide or potassium hydroxide, or, for example, an



materials may be obtai ned by standard procedures of organic chem stry. The
preparation of such starting materials is described in conjunction with

t he fol | ombngompyiesent ati ve process variants and w t hiraTidB20e006v8aNyi ng
Exanpl es. Alternatively necessary stggrting materials are obtainable by
anal ogous procedures to those illustrated which are within the ordinary

or esencalft Bt R ferap Ay G sodb g dretohr SERLe Rl IR O Re )
N R2  NyXlde Rrexhmble Sdivhk hddantdBi@kilazhnd, Sr,Fofb-GRMAE 2ablIQlGh@bhydade Hdr 0,

R3, r, R4, X1 and have any of "t he neani ngs 25 defined hereinbefore
except btchaﬁplarsydihnriqtdh‘idnal group is protected if necessary, with an

or ganoboron reagent. of the Forpula.l]J1 WD 2006/ 005918 PCT/ GB2005/ 002678
49 RL P L2 [ Pfe%ﬂe?éﬁfr?nﬁ%wﬂltgcaﬁe‘fa% 11} e RIgeRee “btg%ﬁ‘éer%sé’i%e“ Pr

di fferenty ediSrod esathpieBh &lel SRR%s 3P0 an, B 4-BR%En 8PY,2XimbihSx RN N&S
t

def i néd "her el nbefore except at any“functional group is protected if
necessanyomatieesobeht @rch anberpent, ecluemgorgrybane, otremt al¢chopsweben mdtisanobaved by

conventional 5 nmeans. A suitable displaceable group L.is, for exanple, a
hal ogen&thagpl agd the zpactign {s Qﬂnve@ﬂt&—ﬁﬁ‘ﬁ‘w U apit E?g‘j&er e ”éil}fﬁﬁ{‘%e’ gor HE‘GIPI?

br ono, t haxyo~ RO . epoxy, net hanesul phonyl oxy or

t ol uenegﬁ-t%gﬁ%k% ﬁ?%%l%fﬁ@ﬁé&%ﬁ%%ﬁha Ig' value for the ligands LI and L2
whi ch are pres9nboren réddentd of B Frr@uladil hiebe dilaiaed by sendund peeednes éfncl ude,

for exanple, a hydroxy, (1-4C)alkoxy or (1-6C)alkyl 1igand, for xanmpl e a
hydr oy orgasideheistet wé@ F‘fﬁp‘f"@%iﬁ)@f? OrdingpY éﬁé’é?_f/ an BREERIZ Fhemist.HOY ?Xagtpi@b%e
Propyl. rcdcaORLPRY %rtyi)r egag [oech ARRE e thdifi0 bt $aipId, M mabnAfifha L2 MBY
halide portion of a Grignard reagent, with an organoboron compound of the formula
L—B(Ll)(LZ) wherein L is a displaceable group as defined hereinbefore. Preferably the
compound of the formula L-BLY(L?) is, for example, boric acid or a tri-(1-4C)alkyl borate
15 such as tri-isopropyl borate.
In an alternative procedure, the aryl-boron reagent of the Formula IIl may be replaced
with an organometallic compound of the formula aryl-M wherein M is a metal atom or a
metallic group (that is a metal atom bearing suitable ligands). Suitable values for the metal
atom include, for example, lithium and copper. Suitable values for the metallic group include,
20 for example, groups which contain a tin, silicon, zirconium, aluminium, magnesium, mercury
or zinc atom. Suitable ligands within such a metallic group include, for example, hydroxy
groups, (1-6C)alkyl groups such as methyl, ethyl, propyl, isopropyl and butyl groups, halogeno
groups such as chloro, bromo and jodo groups, and (1-6C)alkoxy groups such as methoxy,
ethoxy, propoxy, isopropoxy and butoxy groups. A particular organometallic compound of the
25 formula aryl-M is, for example, an organotin compound such as a compound of the formula
aryl-SnBus, an organosilicon compound such as a compound of the formula aryl-Si(Me)F,, an
organozirconium compound such as a compound of the formula aryl-ZrCls, an
organoaluminium compound such as a compound of the formula aryl-AlEt,, an
organomagnesium compound such as a compound of the formula aryl-MgBr, an
30 organomercury compound such as a compound of the formula aryl-HgBr, or an organozinc

compound such as a compound of the formula aryl-ZnBr.



with the boron atomto which they are attached, they forma ring. For
exanple, L' and L2 together may define an oxy-(2-4C)al kyl ene-oxy group,

f or exanpke 206v/00308t hyl eneoxy or 15 oxytri met hyl eneoxy grougB2sesu2d7Bat ,
together with the boron atomto whicdy they are attached, they forma
cyclic boronic acid ester group. Particularly suitable organoboron reagents
I ncl ude, for .ex | e, conpounds wherein each of Ll-.and L2 s droxy, a
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be carri®BHMMRCUEn the presence of a suitable base such as an alkali or
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hydr oxi de, _or, for exanple, an_W)_2006/005918 PCT/ GB2005/ 002678 -50  al kal i
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i S convehéesenird yimilarly nedexhatstive. {The upes eSmoeeting g@upsiiiditthodnefrdepsmeotiont or

5 diluent, for_exanple an ether such as tetrahydfofuran, 1,4-dioxan or

1, 2- di netgh sReFigalN @engAnedare Rftcorrse oV iuA thesseore akthsdneaten. t ol uene or
xyl ene, or an : . I Y To ztj,on IS
conveniently %g%@?ggbgﬁ#ﬁgg%?@ er at ﬁ?éesmﬁfr?h)?%g e?tgﬁge, oarlfpgl?(g%r%]loe 10 to

250C, 1praianptty aldohblhe of angeted fbriningl ARao] (Bieydaidbalestvl besitmol preferaliline
Formula 111 may be obtained by standard Er ocedures of 10 organic chem stry
whi ch are@niginipg d-20rarkonditeras)y ples@f carqory pLoffcing BEWPS inclyds straighhdl e by
the reactl] . Sy TOr exanpl e,

1 hi um Bp RS e i30S bt SRE RO RoBr b B bl (T SR 2

or ganobabwer £S1R61HL Ueweraiikyit fgﬁ)dg@ (fod kRample Bidthoxyihyledticxiythethyl and

di spl aceabl e group as defined hereinbefore. Preferably the conpound of the
f or mul a isotEtexymethyl); dowargeyloxsmp e allsd graupadier espmple acptogymathyh| kyl bor at e

20 propionyloxymethyl, butyryloxymethyl and pivaloyloxymethyl); lower

alkoxycarbonyloxy-lower alkyl groups (for example 1-methoxycarbonyloxyethyl and
1-ethoxycarbonyloxyethyl); aryl-lower alkyl groups (for example benzyl, 4-methoxybenzyl,
2-nitrobenzyl, 4-nitrobenzyl, benzhydryl and phthalidyl); tri(lower alkyl)silyl groups (for
example trimethylsilyl and tert-butyldimethylsilyl); trilower alkyl)silyl-lower alkyl groups (for
25 example trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl). Methods
particularly appropriate for the removal of carboxyl protecting groups include for example
acid-, base-, metal- or enzymically-catalysed cleavage.
Examples of hydroxy protecting groups include lower alkyl groups (for example
tert-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example
30 acetyl); lower alkoxycarbonyl groups (for example ters-butoxycarbonyl); lower
alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl groups

(for example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl and



15 such as tri-isopropyl borate. In an alternative procedure, the

aryl -boron reagent of the Fornula Il may, be replaced wth an

or ganonmetwbl2oes/menpound of the formula aryl - M wherei n Mpics/GB208¢mbe78t om or
a metallic group (that is a netal agpm bearing suitable |igands). Suitable
values for the netal atominclude, for exanple, lithiumand copper.
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of prot e%“%;r\%hg?g%%gﬁg%bgﬁéy@@ﬁg%éﬁ% for the sake of convenience, in which
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invention. A carboxy protecting group may be the residue of an
est er - f or mi ngPxainigingtstasting materials of the Formula II may be obtained by conventional

20 procedures such as those disclosed in the Examples that are set out hereinafter. For example,

for the production of those compounds of the Formula II wherein X' is N(R)CO, an amine of

the Formula X
o]
O m

N

2

N~ :

)[\ NHR13
~
L N
(R*), X

wherein L, R2, g, R3, T, R* and R'® have any of the meanings defined hereinbefore except that
25 any functional group is protected if necessary, may be acylated, conveniently in the presence of

a suitable base as defined hereinbefore, with a carboxylic acid of the Formula V



15 aryl aliphatic al cohol or of an ester-formng silanol (the said al cohol
or silanol preferably containing 1-20 carbon atons). Exanples of carboxy
prot ect i gogoeupsincl ude strai ght or branched chai n ( pctaBradspbe7gr oups
(for exanple isopropyl, and tert-butgq); |ower al koxy- lower alkyl groups
(for exanple methoxynet hyl, ethoxynmethyl and i sobutoxynethyl); | ower

acyl oxy-1| ower al kyl groups, (fl_ﬁéchgﬁﬁpl e acetoxynethyl, 20

propi onyl oxynmet hyl , butyryl oxy yI” and pival oyMoxynet hyl); | ower

al koxycar bonyl oxy-1 ower al kyl groups (for exanple 1fnethoxgcarbonyloxyethyl

and 1. srhosyctiar Boryiton srenfies deane hareniter avherEing) duseny phiheanemiies

benzyl, 4-nmethoxybenzyl :nitrobenzyl., 4-nitrobenzyl , benzhydr

pht hal i o‘i?f‘j"?& F?TF%‘EB{;?/&%/C’%‘EFR@P%&“P/ ‘r‘“"é’f’ﬁ%}p% ouR %Pr°t8§8ﬁ| n&“‘?s?%‘?ﬁeﬁg‘sfﬁ?%y and
tert-butﬁfbebﬁﬂé]gﬁhﬁtﬂayis)pre hi i r@neVedalyaohy &idonhr heser al kyl groups (for 25
exanpl e trimethylsilylethyl); and (2-6C)al kenyl groups (for exanple allyl).
Met h0d§_(bpftr tF&;ﬂﬁ@ﬁbﬁu&%Pr&ﬂEdség&nf)gﬁndsMtﬁqu&ilfﬁla Ofh&ain3oxy H(R%bc@s:t i ngcI
groups ipclude, for exanple. acid-, base-,. - of enzym -C yse
O ooy agdhe Eaecom ARy B Brestaee el AUt e SANITT B TATRRR 1Y oups
(for exanple tert-butyl), |lower alkenyl groups (for exanple allyl); |ower
al kanoyl groups (for exanple 30 etyl); lower al koxycarbonyl groups (for
exanpl e tert-butoxycarbonyl); | ¢wer qn%imxycarbonyl groups (for exanple
al I yl oxycarbonyl); aryl-1ower alkoxygarbonyl groups (for exanple

benzyl oxycar bonyl, 4-net hoxybenz xycar bonyl, 2-nitrobenzyl oxycar bonyl and
WO 2006/ 005918 PCT/ GB2005/ 002678 |-52 4pgitrobenzyloxycarbonyl); tri(lower
al kyl)silyl (for exanple trinet iyt ‘and tert-butyldinethylsilyl) and
aryl -1 ower al kyl (for exanple bt groups. Expmpbes of ami no protecting
groups include fornyl, 5 pS (Tor exanpl e benzyl and
substituted benzyk 16- ybenzyl and 5
2,4-dinethoxybenzyri Bn di - 4- ani syl met hyl and
furyl met hyl groups; | ower™s or anpl e v
tert-butoxycarbonyl); | ower aIkenonxycarbonyK f/or exanpl e

al I yl oxycarbonyl); aryl-1ower al koxycarbonyl groups (for exanple

benzyl oxycar bonyl,_, 4- et hoxyb | oxycar bonyl, 2-nitrobenzyl oxycarbonyl
and 4191i‘¥1?6‘6%18rpz§1 &2y8a3b6¢h1|§| %lr%delglt%?(‘?&? {’W %fli%ﬁ?%eﬁ%gs @@ﬁ‘gﬁ@eff}*ﬁ%‘? FEASEYE i v
and tert ledli vt il si Ll ) | ( i and
benzyl i g%;hhg%%&dg’éhgér ?ﬁt}%%cﬁ)} (E)tg%é%?fidggeﬁsgﬁg’r%%g %&%l}teﬂ%d% Qdag%?lgﬁﬁrg'tﬁg% or
removal of hydroxy and am no pi@j&eQ'ng groups i Spl ude, for exanpl e,
acid-, base-, netal- or enzymically-catal ysed hydrolysis for groups such as
2-nitr 0%%%&?% QR PARY therbHIHRGRAAL! AR dnf'of HeAHEIRMHRIAS REGAYIRNT
photol ytically for

except that any functional group is protected if necessary, whereafter any protecting group that

15 is present is removed by conventional means.

A suitable base is, for example, an organic amine base such as, for example, pyridine,
2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine, morpholine,
N-methylmorpholine or diazabicyclo[5.4.0Jundec-7-ene, or, for example, an alkali or alkaline
earth metal carbonate or hydroxide, for example sodium carbonate, potassium carbonate,

20 calcium carbonate, sodium hydroxide or potassium hydroxide, or, for example, an alkali metal
amide, for example sodium hexamethyldisilazane, or, for example, an alkali metal hydride, for
example sodium hydride.

A suitable reactive derivative of a carboxylic acid of the Formula V is, for example, an
acyl halide, for example an acyl chloride formed by the reaction of the acid with an inorganic

25 acid chloride, for example thionyl chloride; a mixed anhydride, for example an anhydride

formed by the reaction of the acid with a chloroformate such as isobutyl chloroformate; an



groups such as 2-nitrobenzyl oxycarbonyl. 15 The reader is referred to
Advanced Organic Chem stry, 4th Edition, by J. March, published by John
Wley & Swo0&a@R918f or general gui dance on reacti on conecrigB805200078
reagents and to Protective Goups ingQganic Synthesis, 2nd Edition, by T.
G een et al., also published by John Wley & Son, for general guidance on

tecti . I,m di t | r 1 al f.the F b
Dbt ai ned Ryt BheraEF 26uer beat PLedRidondt Fredieid Ui aRbEkI dor o’ °°
Exanpl e?eﬁtﬁﬁﬁo@bﬁe&%"wiﬁpﬁn Sesrauphd tafﬁ@fo)gﬂémﬁﬁuoroﬁd&até Bewiih efldibhein of

t hose conpounds” of the Fornmula I erein X1 is N(R13)CO, an am ne of the
For rmul a skchCas(métana], etRmmol iddRaBnol. byitanol orfV-Rgdrprybenapisinedle; 4n acpbazidg, fax3, r |

R4 and R13 have any .of the ani ngs fi ned .herei nbef ore except, .t ha 5
Ay f unetvBREIEE ik foras R oPE BReROR of o8 i wagE weh s EheRpActBhory?

convenj goideyad atyi Qfan_ﬁfe?ﬁﬁ@ﬁ%nﬁlfe a Faite fGRled RAREreas el Madidwieh ohafige e
with a carboxyli'c acid of the Fornula V WD 2006/ 005918 PCT/ GB2005/ 002678

- 53 H2Gueh Qdidthgiphasphesyd tyanidajer thegiroduet dhide ecxctiers ofithkianigldvitien ei naf ter,
A WM A T A M N R
R o R s T A
acyl ati on, cdrheaeaction lis/convetibglypeaesahod inthegpreentadl esui@able,inaf saverdor ne of
the Flo 0r rIllijllueantl, %(/)r e)?argq')ql%)a% alc%%olNorNeﬁtg% :s)’uch‘]aislnllethanol, ethanol, isopropanol or ethyl acetate,

a halogenated solvent such as methylene chloride, chloroform or carbon tetrachloride, an ether

such as tetrahydrofuran or 1,4-dioxan, an aromatic solvent such as toluene. Conveniently, the

reaction is conveniently carried out in the presence of a dipolar aprotic solvent such as

N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one or

15 dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, for
example, 0 to 120°C, preferably at or near ambient temperature.
Pyrimidine starting materials of the Formula IV may be obtained by conventional

procedures such as those disclosed in the Examples that are set out hereinafter.

For example, a pyrimidine of the Formula XI

L
R2
X
N| NHR?3
s
(R'); N
(R*), Xl

20

wherein L is a displaceable group as defined hereinbefore and p, R!, R? 1, R* and R have any
of the meanings defined hereinbefore except that any functional group is protected if

necessary, may be reacted with a morpholine of the Formula VII

O
Cyom

N

H

VII
25



R4 )r N 10 wherein p, Rl, R2, g, R3, r, R4 and R13 have any of the neani ngs
defi ned herei nbefore except that any functional group is protected if
necessar wowddnosoigar boxylic acid of the Formula V HREcT/dBRodé/0e678
reactive derivative thereof, whereingl has any of the neanings defined

her ei nbefore except that any functional group is protected if necessary,

Convent | BpearRREHEL TRve iy SERe eatites acte helRTe oxGopt BREAR BREIHL base

such as, r&gﬂ SDIGEREE if TR¥ESS Sy NRherefrid ahy bidldiigg ofilp th&tiiBresent is removed by

4- di met h%/l m nopyridine, triethylam ne; norpholine, N nethylnorpholine or
di azabi cpova{tiondl i0¢ansdec- 7- ene, or, for exanple, an al kali or alkaline
earth nmetal carbonate or hydroxide, for exanple sodium carbonate, potassium
carbonat e, 20Akerhativehy, egrybiondine of thedioumulayXlt oxi de or pot assi um hydr oxi de,
or, for exanple, an alkali tal amde, for exanple sodium

hexanet hyl di si | azane, or, fdR%), an al kali netal hydride, for

exanpl e sodi um hydride. A[suitable reactive derivative of a carboxylic acid
of the Formula Vis, for e l e, an acyl halide, for exanple an acyl
chloride fornmed by the react| on of.,the acid with an inorganic 25 acid
chloride, for exanple thi Ch cﬁi de; a m xed anhydride, for exanple an
anhydride formed by the r |acti on of the apiHRMi th a chl orof ormate such as

i sobutyl chl orof ornat e; WO 8 PCT/ G3B2005/ 002678 -54 active
ester, for exanple an ekter Nor the reaction of the acid with a
phenol such as pentafl uorophenol MAlh an ester such as pentafl uorophenyl
trifluoroacetate or with an al coho : uilﬂgis met hanol , xgt hanol ,

i sopropanol , butanol or N-hydroxybenzotriazol e; an.,acyl,azide, for exanple
an azi dewheseinddisiaydisiecentla grauprs lefinestheagipbeipferandd, aAt de K and Ryshave any

di phenyl sphor.yl azi.de; .an.acyl cyanide, . for ide fornmed
by the r‘gg%f 1%8?1111&3 cgeif'mgg ?xafew%g }?_.or%g)&cyg%tﬁateanysfﬁ%ﬁloggf(% ?@é ﬁsﬁ%%%%tgg ng yl

cyani de;neRgsshiyemBy 86 wsictedf anh_@niéﬂtﬁﬁf&lltﬁ@gﬁﬁeﬂcbw aghichbld éalgst a6 défdqdi i mi de
such as di cyclohexyl carbodiimde or with a uroni um conpound such as

2- ( 7- az dizeginbsfeicawah-ah -opganoboron seagentent thademmplaHbni um

hexaf | uorophosphate(V). The reaction is gonveniently carried out in the
presence of a suitable inert solvent or I'10 di l uent, for exanple an al cohol
or ester such as nethanol, ethanol, isopropanol or ethyl acetate, a

hal ogenat ed sol vent such as net hy eRhqri de, chloroformor carbon
tetrachloride, an ether RN, @:

hydrd—1’2uran or 1,4-dioxan, an aronatic
sol vent such as tol uene. Conveni & ¢s the reactionifs conveniently
carriggl out in the presence of a drpolar aprotic solvent such as

wherein each of L! and L2, which may be the same or different, is a suitable ligand as defined
hereinbefore and p and R! have any of the meanings defined hereinbefore except that any
functional group is protected if necessary, whereafter any protecting group that is present is

removed by conventional means.

15 (c) The reaction of a pyrimidine of the Formula VI

L
R2

| Xt — Q
(R"), N
VI



N, N-di met hyl for mami de, N, N-di met hyl acet am de, N-nethyl pyrrolidin-2-one or
15 di net hyl sul phoxi de. The reaction is conveniently carried out at a

t enper at uwe 2005/dobasr ange, for exanple, 0 to 120C, pref ecalgnroatooos7snear
anbi ent tenperature. Pyrinidine stagging materials of the Formula IV may be
obt ai ned by conventional procedures such as those disclosed in the

O Srie L bTecbl fious HEr el ek HosRURHRY . @ RPVY R 218 @R

efein L' 1s a

di spl acgabhEne HRURINES delnemifiRra: Bhaheitat afdfubctidRbl gidp if profétedntl R13
have a_nge}bof the rregii ngs defined hereinbefore exceptgthgt 1;)any functi onal
group i seqessargotidda mbrphoticesttheFormulp VI reacted with a norpholine of the
Formula VII OR3 )gq N VI 5 H WO 2006/ 005918 PCT/ GB2005/ 002678 -55

wherein gq and R3 have any he Gﬁ@?i ngs defined hereinbefore except that

any functional group isjpr ed i fa necessary, whereafter any protecting

group that is present is %e ed by conventional neans. Alternatively, a
I

;)(Iylrim'dine of the Fornul a O C)- (RBR)g R NWHRI3 L 'N5 (R4)r

5 wherein q and R3 have any of the meanings defined hereinbefore except that any functional
group is protected if necessary, whereafter any protecting group that is present is removed by
conventional means.

The reaction may conveniently be carried out in the presence of a suitable acid or in the
presence of a suitable base. A suitable acid is, for example, an inorganic acid such as, for
10 example, hydrogen chloride or hydrogen bromide. A suitable base is, for example, an organic
amine base such as, for example, pyridine, 2,6-1utidine, collidine, 4-dimethylaminopyridine,
triethylamine, morpholine, N-methylmorpholine or diazabicyclo[5.4.0]undec-7-ene, or, for
example, an alkali or alkaline earth metal carbonate or hydroxide, for example sodium
carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or potassium hydroxide,
15 or, for example, an alkali metal amide, for example sodium hexamethyldisilazane, or, for
example, an alkali metal hydride, for example sodium hydride.
The reaction is conveniently carried out in the presence of a suitable inert solvent or
diluent, for example an alcohol or ester such as methanol, ethanol, isopropanol or ethyl acetate,
a halogenated solvent such as methylene chloride, chloroform or carbon tetrachloride, an ether
20 such as tetrahydrofuran or 1,4-dioxan, an aromatic solvent such as toluene, or a dipolar aprotic
solvent such as N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one or
dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, for
example, 0 to 250°C, preferably in the range 25 to 150°C.
Typically, the pyrimidine of the Formula VI may be reacted with a morpholine of the
25 Formula VII in the presence of an aprotic solvent such as N,N-dimethylformamide or
N,N-dimethylacetamide, conveniently in the presence of a suitable base, for example
potassium carbonate or sodium hexamethyldisilazane, and at a temperature in the range, for
example, 0 to 200°C, preferably in the range, for example, 25 to 150°C.
Pyrimidine starting materials of the Formula VI may be obtained by conventional

30 procedures such as those disclosed in the Examples that are set out hereinafter.



wherein L is a displaceable group as defined hereinbefore and R2, q, R3, r,
R4 and R13 have any of the neanings defined hereinbefore except that any
functi onavogoempséts protected if necessary, may be reaeted;B20@&moesTBeENnt |y
in the presence of a suitable catalgst as defined hereinbefore, with an

or ganoboron reagent of the Formula Il L1 (R) L2 Ill 10 wherein each of
L1 and L2, which may be the sane or different, is a suitable |igand as
defined her Eontraple agydnpdian@f the Heamslaghl of t he neani ngs defi ned

her ei nbef ore except that any functional group is protected if necessary,
whereafter any protecting group that is present is renoved by conventional
means. 15 (c) The reaction pf a pyrimdine of the Formula VI L R2Z N R)p
NVl (R4 )r WO 2006/ 0059 005/ 002678 -56 wherein L is a

di spl aceabl e group as de nga‘hereinbefogg_gﬂqop, Rl, R2, r, R4, X and QL
have any of the neaningﬂ\gs jlped rernbef ore except that any functiona
group is protected if Lhec h a norpholine of the Formula VI OR3
)g NVII H5 wherein q and R3 h ny of the meani ngs defined

her ei nbef ore except that any func al roup i s protyggied if necessary,
whereafter any protecting group that |§|ﬁ hsent is renoved by conventi onal
nmeans. The reaction may conveniently be carried out in the presence of a

suitable acid or in the presence of a suitable base. A suitable acid }s,
for esanetein bris i displgaeable srenpl asdefined derejnhefore and R, r, R", X" and Q" have any o

the meanings defined hereinbefore except that any functional group is protected if necessary,

may be reacted, conveniently in the presence of a suitable catalyst as defined hereinbefore,

with an organoboron reagent of the Formula IIl
K
I

B
~
(R )p\@/ L2
‘ I

10 wherein each of L! and LZ, which may be the same or different, is a suitable ligand as defined
hereinbefore and p and R! have any of the meanings defined hereinbefore except that any
functional group is protected if necessary, whereafter any protecting group that is present is
removed by conventional means.

(d)  For the production of those compounds of the Formula I wherein X' is
15 NRP)CON(R™), the coupling, conveniently in the presence of a suitable base as defined

hereinbefore, of phosgene, or a chemical equivalent thereof, with an amine of the Formula IV

o)
Cym
N
R2

N| = NHR'3
N/
(R'),
(R4), v

and an amine of the Formula VIII



10 exanpl e, hydrogen chloride or hydrogen brom de. A suitable base is, for
exanpl e, an organic am ne base such as, for exanple, pyridine,

2, 6- 1 uti dvoeposokdisdi ne, 4-di net hyl ami nopyri di ne, tri etrlylGBroesmo2e7s

mor phol i ne, N-net hyl mor phol i ne or dikgzabicycl o[ 5. 4. 0] undec-7-ene, or, for
exanple, an alkali or alkaline earth netal carbonate or hydroxide, for
exanpl e sodi um carbonate, p§m§@$[¥g1carbonate, cal ci um car bonate, sodi um
hydr oxi de or potassi um hydr oXi dg, or, for ex¥Hple, an alkali netal

am de, for exangjezsodgun19ex§neth | di sil azane, or, for_  exanple, an al kal
metal  hydiefettep, R oR%ex Ripl, & sR diandhyare any of the meanipgs dfined bersmpstarent | y

carried out in the presence of a suitable in i hhor
exanpl eCHrPLIPRLI fug?tlo A ™ Ecmo%gte%at? eecl?lsgﬁ,g{ ;évp %%h%%%?@é%?%%éﬁgﬁmpotr et hyl
acet at e;q r@se'ﬂﬁisqgl’ﬁﬂ?écﬂg’ Shv¥gtnabieihsas nmet hyl ene chl oride, chl orof orm or
carbon tetrachloride, an ether 20 such as tetrahydrofuran or 1, 4-di oxan, an

ar omasi ¢ sol veniitablechemizat axjuireatent obphesgeiiepis] far exammple, acompoupd f theuch as N, N
di met hyl f or mang de, N, N-di net hyl acet am de, N-net hyl pyrrolidin-2-one or

di met hy FeUMPAKi de. The reaction is conveniently carried out at a
tenperature in the range, forp _expople, 0 to 25Q%& preferably in the range
25 to 150C. Typically, the pyrimdine of the Formula VI may be reacted with

a norp hwl{}i,e%?n Plis % H@rapgefc}%g@n&?éiﬂg rg}/édﬁ dsicFif6d RerBmBEeR:. HordRampleQi biitabld vent

such as dine N-di et hyl acet am de, conveniently in
the pregapiecsle groapiltiatfoeeizagde, ahatkoxyaarplosy opsulpkaiylonycapu fertexamplesddi um

hexanet hyl di sil azane, and at. a t erature in the range, for, ex le, Oto
200G, 10p ﬂ@ﬁ@xé(bP@enPﬁy’t%h?n&ﬁ‘g‘:}ér}oﬁyg?%é%é?r’ﬁ?‘éﬁ"l‘ﬁ%lp Bnyi%ﬁggrb?%rﬁﬁ?laﬁﬁ‘é@%taarti ng
mat er alsﬁiﬁzﬁ)fle &l%ﬁg%ﬁ %g?éﬁhgle}(ﬂ of{?;%s glﬁp (?%35 BirP&thtdderfanvefiche8 AlsucdRinpaecedur es

such as ose int es that are set out hereinafter. WO
2006/ 00%9b8n&ET/ GB2005/ 002678 -57 For exanple, a pyrimdine of the Formul a

Xl LR2 NXL- Q. LNCC(R4)r XIJ1 5 wherein L js i spl aceabl e group
as defined hdmeireasEP®isconpenigaily qarri C,’Utmt@maesﬂc%ﬁfesugfﬁ@%‘%fgiaﬁ‘éeﬂwéni ngs
defined herei nhefore exce t Is J 0 i f
necessary et depedheREEHtre ol b Eibbngetfic R AR raBhCHE SAmBICDRART G o

cat al Sty &8rabRf dt B He AfDidD BInfeature.

(e The reaction, conveniently in the presence of a suitable catalyst as defined

hereinbefore, of a pyrimidine of the Formula XIV
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wherein L is a displaceable group as defined hereinbefore and p, R!, R? q and R? have any of
the meanings defined hereinbefore except that any functional group is protected if necessary,

with an organoboron reagent of the Formula XV



wi th an organoboron reagent of the Fornmula Il L1 Rl)p L2 Il 10 wherein
each of L1 and L2, which nmay be the sane or different, is a suitable |igand
as defi neso 2beymsanbef ore and p and R have any of the meemigrsosieiised
herei nbef ore except that any functisgnal group is protected if necessary,
whereafter any protecting group that is present is renoved by conventional
nmeans. (d) For the productlg_q of those conpounds of the Fornula I wherein
X1 is 15 N(R13) CON(R13) coupling, conveniently in the presence of a
suitabl e base as defined hef ei nbef or e, xof_plgpsgene, or a chemi cal
equi val ent thereof, with -.: exQfi~the Formula IV OR3 )g NR2 N NHR13
RIP NIV R4 )r and an amne oOf Formula VI WO 2006/ 005918
PCT/ GB2005/ 002678 -58 R13NH - Il wherein p, R, R2, q, R3, r, R4, R13
and QL have any of the neani ngs ey gaher ei nbef or exvexcept that any
functional group is protected if neceg Py, whereafter any protecting group
that is present is renmpyed by conventional means. 5 A suitable c em cal
qual e\rhermm 6@6&@6@@“—5 Whlégl may kepieesame rsierapidisqr suitakle hlgB‘i“fr{ﬂ

rein I [
her ei nb f’{:ﬂn ato1g g dg %ergp}%ré%etf&% a@dg1l§pl)§?a§g:€%%a9% of e Eﬁlﬂggdefmed

Sul e cea group

exanpl e heihiRFdte ¥¥cepiat MKyfulttichdl poops mstecedaturcessary, aharepfier any 10
met hoxy, phenoxy, nethanesul phonyl ox;l/) or tol uene-4-sul phonyl oxy group.
Al t er Fatpratedting gyoup that is present is removed by conventional means.

Conveniently, the reaction may be carried out in the presence of a suitable base such as
an alkali or alkaline earth metal carbonate or hydroxide, for example sodium bicarbonate,
sodium carbonate, potassium bicarbonate, potassium carbonate, calcium carbonate, caesium
carbonate, sodium hydroxide or potassium hydroxide, or, for example, an alkali metal

10 alkoxide, for example sodium tert-butoxide, or, for example, an alkali metal amide, for
example sodium hexamethyldisilazane, or, for example, an alkali metal hydride, for example
sodium hydride.

The reaction is conveniently carried out in the presence of a suitable inert solvent or
diluent, for example an ether such as tetrahydrofuran, 1,4-dioxan or 1,2-dimethoxyethane, an

15 aromatic solvent such as benzene, toluene or xylene, or an alcohol such as methanol or
ethanol, and the reaction is conveniently carried out at a temperature in the range, for example
10 to 250°C, preferably in the range 40 to 150°C.

Aryl-boron reagents of the Formula XV may be obtained by standard procedures of
organic chemistry which are within the ordinary skill of an organic chemist, for example by the

20 reaction of an aryl-metal reagent where the metal is, for example, lithium or the magnesium
halide portion of a Grignard reagent, with an organoboron compound of the formula
L-B(LY)(L? wherein L is a displaceable group as defined hereinbefore. Preferably the
compound of the formula L-B (LY(L?) is, for example, boric acid or a tri-(1-4C)alkyl borate
such as tri-isopropyl borate. '

25 In an alternative procedure, the aryl-boron reagent of the Formula XV may be replaced
with an organometallic compound of the formula aryl-M wherein M is a metal atom or a
metallic group (that is a metal atom bearing suitable ligands). Suitable values for the metal
atom include, for example, lithium and copper. Suitable values for the metallic group include,

for example, groups which contain a tin, silicon, zirconium, aluminium, magnesium, Mercury



sui t abl e chem cal equival ent of phosgene is a carbonate derivative such as
di succinimdo carbonate. The reaction is conveniently carried out in the
presence wb 28063005418bl € i nert sol vent or diluent as def ipoed;Bressaiondref or e
and at a tenperature in the range, fgr exanple, 0 to 120C, 15 preferably
at or near anbient tenperature. (e) The reaction, conveniently in the

Pt he. oA Yol fithiteRE reliifg eftth TG, S Sxalpisl RROKE 5 "
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of the ni ngs ‘de her ei nbef dre éxcept” that any functional group is
pr ot ect gebuph suhcsshhory, bromb tahd anlogroamsoirst Gro@)ekgay graups sirh BERFHORY, XV WO
2006/ 005918 PCT/ GB2005/ 002678 . -59 X1 L2 .R4]§}r XV \M}eﬁ'ei n eachd off %1
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Pyrimidine starting materials of the Formula XIV may be obtained by conventional
procedures such as those disclosed in the Examples that are set out hereinafter.
® For the production of those compounds of the Formula I wherein X! is CONR"®),
15 the acylation, conveniently in the presence of a suitable base as defined hereinbefore, of an

amine of the Formula VIII

wherein R'® and Q' have any of the meanings defined hereinbefore except that any functional
group is protected if necessary, with a carboxylic acid, or a reactive derivative thereof as

20 defined hereinbefore, of the Formula XVI
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Xy

N
| _ CO,H

N
(R),
(R*),
wherein p, R, R?, q,R?, rand R* have any of the meanings defined hereinbefore except that

any functional group is protected if necessary, whereafter any protecting group that is present

25 is removed by conventional means.



The reaction is conveniently carried out in the presence of a suitable
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obt ai ned by conventional procedidMes such as those disclosed in the

Exanpl es that are set out hereinafter. ggf) For the production of those

conpounds of the Formula | whe is CON(R13),
2

(R"),

(R*),

wherein p, R, R% q, R, r and R* have any of the meanings defined hereinbefore except that

any functional group is protected if necessary, whereafter any protecting group that is present
20 is removed by conventional means.

The reaction is conveniently carried out in the presence of a suitable inert solvent or

diluent, for example an alcohol or ester such as methanol, ethanol, isopropanol or ethyl acetate,

a halogenated solvent such as methylene chloride, chloroform or carbon tetrachloride, an ether

such as tetrahydrofuran or 1,4-dioxan, an aromatic solvent such as toluene. Conveniently, the
25 reaction is conveniently carried out in the presence of a dipolar aprotic solvent such as

N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one or
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pyrimidine derivative with a suitable acid using a conventional procedure.

15 When a pharmaceutically-acceptable pro-drug of a pyrimidine derivative of the
Formula I is required, it may be obtained using a conventional procedure. For example, an
in vivo cleavable ester of a pyrimidine derivative of the Formula I may be obtained by, for
example, reaction of a compound of the Formula I containing a carboxy group with a
pharmaceutically-acceptable alcohol or by reaction of a compound of the Formula I containing

20 a hydroxy group with a pharmaceutically-acceptable carboxylic acid. For example, an in vivo
cleavable amide of a pyrimidine derivative of the Formula I may be obtained by, for example,
reaction of a compound of the Formula I containing a carboxy group with a
pharmaceutically-acceptable amine or by reaction of a compound of the Formula I containing
an amino group with a pharmaceutically-acceptable carboxylic acid.

25 Many of the intermediates defined herein are novel and these are provided as a further
feature of the invention. For example, many compounds of the Formulae II, IV, VI, XIV and
XVI are novel compounds.

Biological Assays

The following assays can be used to measure the effects of the compounds of the
30 present invention as PI3 kinase inhibitors, as inhibitors in vitro of the activation of PI3 kinase

signalling pathways, as inhibitors in vitro of the proliferation of MDA-MB-468 human breast
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15 residues 144-1102 (EMBL Accession No. X8336A) and the full length human p850 regulatory

subunit (EMBL Accession No. HSP13KIN) were also sub-cloned into pFastBacl vector
containing a 6-His epitope tag. The Type Ia p110 constructs were co-expressed with the p85a
regulatory subunit. Following expression in the baculovirus system using standard baculovirus
expression techniques, expressed proteins were purified using the His epitope tag using

20 standard purification techniques.

DNA corresponding to amino acids 263 to 380 of human Grpl PH domain was isolated
from a cDNA library using standard molecular biology and PCR cloning techniques. The
resultant DNA fragment was sub-cloned into a pGEX 4T1 E. coli expression vector containing
a GST epitope tag (Amersham Pharmacia Biotech, Rainham, Essex, UK) as described by

25 Gray et al., Analytical Biochemistry, 2003, 313: 234-245). The GST-tagged Grpl PH domain

was expressed and purified using standard techniques.

Test compounds were prepared as 10 mM stock solutions in DMSO and diluted into
water as required to give a range of final assay concentrations. Aliquots (2 ul) of each
compound dilution were placed into a well of a Greiner 384-well low volume (LV) white

30 polystyrene plate (Greiner Bio-one, Brunel Way, Stonehouse, Gloucestershire, UK Catalogue
No. 784075). A mixture of each selected recombinant purified PI3K enzyme (15 ng),
DiC8-PI(4,5)P2 substrate (40 uM; Cell Signals Inc., Kinnear Road, Columbus, USA,
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PI(3,4,5)P3 is formed in situ as a result of PI3K mediated phosphorylation of

20 PI(4,5)P2. The GST-Grpl PH domain protein that is associated with AlphaScreen Anti-GST

donor beads forms a complex with the biotinylated PI(3,4,5)P3 that is associated with
Alphascreen Streptavidn acceptor beads. The enymatically-produced PI(3,4,5)P3 competes
with biotinylated PI(3,4,5)P3 for binding to the PH domain protein. Upon laser light excitation
at 680 nm, the donor bead : acceptor bead complex produces a signal that can be measured.

25 Accordingly, PI3K enzme activity to form PI(3,4,5)P3 and subsequent competition with
biotinylated PI(3,4,5)P3 results in a reduced signal. In the presence of a PI3K enzyme
inhibitor, signal strength is recovered.

PI3K enzyme inhibition for a given test compound was expressed as an ICsg value.

(b) In Vitro phospho-Ser473 Akt assay

30 This assay determines the ability of test compounds to inhibit phosphorylation of

Serine 473 in Akt as assessed using Acumen Explorer technology (Acumen Bioscience
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10-fold the required final test concentrations. Aliquots (10 ul) of each compound dilution

20 were placed in a well (in triplicate) to give the final required concentrations. As a minimum
reponse control, each plate contained wells having a final concentration of 100 uM LY294002
(Calbiochem, Beeston, UK, Catalogue No. 440202). As a maximum response control, wells
contained 1% DMSO instead of test compound. Following incubation, the contents of the
plates were fixed by treatment with a 1.6% aqueous formaldehyde solution (Sigma, Poole,

25 Dorset, UK, Catalogue No. F1635) at ambient temperature for 1 hour.

All subsequent aspiration and wash steps were carried out using a Tecan 96 well
plate washer (aspiration speed 10 mm/sec). The fixing solution was removed and the contents
of the plates were washed with phosphate-buffered saline (PBS; 50 ul; Gibco, Catalogue
No. 10010015). The contents of the plates were treated for 10 minutes at ambient temperature

30 with an aliquot (50 ul) of a cell permeabilisation buffer consisting of a mixture of PBS and
0.5% Tween-20. The ‘permeabilisation’ buffer was removed and non-specific binding sites

were blocked by treatment for 1 hour at ambient temperature of an aliquot (50 ul) of a
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For the proliferation assay, the cells were detached from the culture flask using

20 Accutase and seeded into the inner 60 wells of a black Packard 96 well plate at a density of
8000 cells per well in 100 pl of complete growth media. The outer wells contained 100 pl of
sterile PBS. The cells were incubated overnight at 37°C with 5% CO to allow them to adhere.

On day 2, the cells were treated with test compounds and incubated for 48 hours at
37°C with 5% CO,. Test compounds were prepared as 10 mM stock solutions in DMSO and

25 serially diluted as required with growth media to give a range of test concentrations. Aliquots
(50 pl) of each compound dilution were placed in a well and the cells were incubated for
2 days at 37°C with 5% CO,. Each plate contained control wells without test compound.

On day 4, BrdU labelling reagent (Sigma, Catalogue No. B9285) at a final dilution of
1:1000 was added and the cells were incubated for 2 hours at 37°C. The medium was removed

30 and the cells in each well were fixed by treatment with 100 pl of a mixture of ethanol and

glacial acetic acid (90% ethanol, 5% glacial acetic acid and 5% water) for 30 minutes at

ambient temperature. The cells in each well were washed twice with PBS (100 ul).



(Perki nEl mer, Boston, MA, USA; Catal ogue No. 6005182) to give a density of
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pl ates were sealed wth ack plate sealers and’the fluorescence signal
was det enfredstaind. dntltaloEdbout 5 x 10° MDA-MB-468 cells in matrigel (Beckton Dickinson

Catalogue No. 40234) are injected subcutaneously into the left flank of each test mouse and the
resultant tumours are allowed to grow for about 14 days. Tumour size is measured
twice weekly using callipers and a theoretical volume is calculated. Animals are selected to
provide control and treatment groups of approximately equal average tumour volume. Test
25 compounds are prepared as a ball-milled suspension in 1% polysorbate vehicle and dosed
orally once daily for a period of about 28 days. The effect on tumour growth is assessed.
Although the pharmacological properties of the compounds of the Formula I vary with
structural change as expected, in general activity possessed by compounds of the Formula I,
may be demonstrated at the following concentrations or doses in one or more of the above tests
30 (a), (b), (c) and (d) :-
Test (a):- ICso versus p110a Type Ia human PI3K in the range, for example,
0.01 - 10 pM;



Fl uorescence dose response data obtained with each conpound were anal ysed
and the degree of inhibition of Serine 473 in Akt was expressed as an | C50
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1: 1000 ailution o uor 488-1abell ed goat anti-nouse 1gG For
association with a pharmaceutically-acceptable diluent or carrier.

20 The compositions of the invention may be in a form suitable for oral use (for example
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, gels,
or aqueous or oily solutions or suspensions), for administration by inhalation (for example as a
finely divided powder or a liquid aerosol), for administration by insufflation (for example as a

25 finely divided powder) or for parenteral administration (for example as a sterile aqueous or
oily solution for intravenous, subcutaneous, intraperitoneal or intramuscular dosing or as a
suppository for rectal dosing).

The compositions of the invention may be obtained by conventional procedures using
cbnventional pharmaceutical excipients, well known in the art. Thus, compositions intended

30 for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or
preservative agents.

The amount of active ingredient that is combined with one or more excipients to

produce a single dosage form will necessarily vary depending upon the host treated and the



visualisation of the cell nucleus, a 1:1000 dilution of Hoechst stain
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plates were anal ysed using a Celloniggs array scan to assess total cel
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compound of this invention.

As stated above, it is known that PI3K enzymes contribute to tumourigenesis by one or
20 more of the effects of mediating proliferation of cancer and other cells, mediating angiogenic
events and mediating the motility, migration and invasiveness of cancer cells. We have found
that the pyrimidine derivatives of the present invention possess potent anti-tumour activity
which it is believed is obtained by way of inhibition of one or more of the Class I PI3K
enzymes (such as the Class Ta PI3K enzymes and/or the Class Ib PI3K enzyme) that are
25 involved in the signal transduction steps which lead to the proliferation and survival of tumour
cells and the invasiveness and migratory ability of metastasising tumour cells.

Accordingly, the derivatives of the present invention are of value as anti-tumour agents,
in particular as selective inhibitors of the proliferation, survival, motility, dissemination and
invasiveness of mammalian cancer cells leading to inhibition of tumour growth and survival

30 and to inhibition of metastatic tumour growth. Particularly, the pyrimidine derivatives of the
present invention are of value as anti-proliferative and anti-invasive agents in the containment
and/or treatment of solid tumour disease. Particularly, the compounds of the present invention

are expected to be useful in the prevention or treatment of those tumours which are sensitive to
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According to a further aspect of the invention, there is provided a pyrimidine derivative

20 of the Formula I, or a pharmaceutically-acceptable salt, solvate or pro-drug thereof, as defined
hereinbefore for use in the production of an anti-proliferative effect in a warm-blooded animal
such as man.

According to a further feature of this aspect of the invention there is provided a
pyrimidine derivative of the Formula I, or a pharmaceutically-acceptable salt, solvate or

25 pro-drug thereof, as defined hereinbefore for use in a warm-blooded animal such as man as an
anti-invasive agent in the containment and/or treatment of solid tumour disease.

According to a further aspect of the invention, there is provided the use of a pyrimidine
derivative of the Formula I, or a pharmaceutically-acceptable salt, solvate or pro-drug thereof,
as defined hereinbefore for the production of an anti-proliferative effect in a warm-blooded

30 animal such as man.

According to a further feature of this aspect of the invention there is provided the use

of a pyrimidine derivative of the Formula I, or a pharmaceutically-acceptable salt, solvate or



and sex of the animal or patient and the route of adm nistration, according
to well known principles of nedicine. 10 In using a conpound of the
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treatment of solid tumour disease in a warm-blooded animal such as man.

According to a further feature of this aspect of the invention there is provided a method
for the prevention or treatment of solid tumour disease in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective

25 amount of a pyrimidine derivative of the Formula I, or a pharmaceutically-acceptable salt,
solvate or pro-drug thereof, as defined hereinbefore.

According to a further aspect of the invention there is provided a pyrimidine derivative
of the Formula I, or a pharmaceutically-acceptable salt, solvate or pro-drug thereof, as defined
hereinbefore for use in the prevention or treatment of those tumours which are sensitive to

30 inhibition of PI3K enzymes (such as the Class Ia enzymes and/or the Class Ib PI3K enzyme)
that are involved in the signal transduction steps which lead to the proliferation, survival,

invasiveness and migratory ability of tumour cells.
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20 of a pyrimidine derivative of the Formula I, or a pharmaceutically-acceptable salt, solvate or

pro-drug thereof, as defined hereinbefore in the manufacture of a medicament for use in
providing a PI3K enzyme inhibitory effect (such as a Class Ia PI3K enzyme or Class Ib PI3K
enzyme inhibitory effect).
According to a further aspect of the invention there is also provided a method for
25 providing a PI3K enzyme inhibitory effect (such as a Class Ia PI3K enzyme or Class Ib PI3K
enzyme inhibitory effect) which comprises administering an effective amount of a pyrimidine
derivative of the Formula I, or a pharmaceutically-acceptable salt, solvate or pro-drug thereof,
as defined hereinbefore.
As stated hereinbefore, certain compounds of the present invention, possess
30 substantially better potency against Class Ia PI3K enzymes than against the Class Ib PI3K
enzyme or against EGF receptor tyrosine kinase, VEGF receptor tyrosine kinase or Src
non-receptor tyrosine kinase enzymes. Such compounds possess sufficient potency against

Class Ia PI3K enzymes that they may be used in an amount sufficient to inhibit Class Ia PI3K
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receptor tyrosine kinases or serine/threonine kinases. For example a selective Class Ia PI3K
enzyme inhibitor according to the invention is at least 5 times more potent, preferably at least
10 times more potent, more preferably at least 100 times more potent, against Class Ia PI3K
enzymes than against other kinases.

25 According to a further feature of the invention there is provided a pyrimidine derivative
of the Formula I, or a pharmaceutically-acceptable salt, solvate or pro-drug, as defined
hereinbefore for use in the treatment of cancer of the breast, colorectum, lung (including small
cell lung cancer, non-small cell lung cancer and bronchioalveolar cancer) and prostate.

According to a further feature of this aspect of the invention there is provided a

30 pyrimidine derivative of the Formula I, or a pharmaceutically-acceptable salt, solvate or

pro-drug thereof, as defined hereinbefore for use in the treatment of cancer of the bile duct,

bone, bladder, head and neck, kidney, liver, gastrointestinal tissue, oesophagus, ovary,
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drug thereof, as defined hereinbefore.

20 According to a further feature of this aspect of the invention there is provided a method
for treating cancer of the bile duct, bone, bladder, head and neck, kidney, liver, gastrointestinal
tissue, oesophagus, ovary, pancreas, skin, testes, thyroid, uterus, cervix and vulva, and of
leukaemias (including ALL and CML), multiple myeloma and lymphomas in a warm blooded
animal such as man that is in need of such treatment which comprises administering an

25 effective amount of a pyrimidine derivative of the Formula I, or a pharmaceutically-acceptable
salt, solvate or pro-drug thereof, as defined hereinbefore.

As stated hereinbefore, the in vivo effects of a compound of the Formula I may be
exerted in part by one or more metabolites that are formed within the human or animal body
after administration of a compound of the Formula I.

30 The anti-cancer treatment defined hereinbefore may be applied as a sole therapy or may
involve, in addition to the pyrimidine derivative of the invention, conventional surgery or
radiotherapy or chemotherapy. Such chemotherapy may include one or more of the following

categories of anti-tumour agents :-
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(iv)  inhibitors of growth factor function: for example such inhibitors include growth factor
25 antibodies and growth factor receptor antibodies (for example the anti-ertbB2 antibody

trastuzumab [Herceptin™] and the anti-erbB1 antibody cetuximab [C225]); such inhibitors

also include, for example, tyrosine kinase inhibitors, for example inhibitors of the epidermal

growth factor family (for example EGFR family tyrosine kinase inhibitors such as N-(3-chloro-

4-fluorophenyl)-7-methoxy-6-(3-morpholinopropoxy)quinazolin-4-amine (gefitinib, ZD1839),
30 N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) and

6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine

(CI 1033) and erbB2 tyrosine kinase inhibitors such as lapatinib), inhibitors of the hepatocyte
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therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial

nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or
radiotherapy such as multi-drug resistance gene therapy; and
(ix)  immunotherapy approaches, including for example ex-vivo and in-vivo approaches to
25 increase the immunogenicity of patient tumour cells, such as transfection with cytokines such
as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,
approaches to decrease T-cell anergy, approaches using transfected immune cells such as
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines
and approaches using anti-idiotypic antibodies.
30 Such conjoint treatment may be achieved by way of the simultaneous, sequential or
separate dosing of the individual components of the treatment. Such combination products

employ the compounds of this invention within the dosage range described hereinbefore and
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R bt B LA TER ARy b0 L Pelafi el o [ Thee taol
ePpi PodoPhy! | OARNLA thé kim0 (48 FOnand akchinaDh dfvaRERAGIEHDRC ARAIECAN

and canptothecin); (ii) cytostatic agents such as anti oestrogéns (
exanpl e foansinfvearm-floddedsaniraals (includingmdngnibey arglabsol sefué whanavieoitiis reqeirethd

i odoxyf . i gpd f | e bi cal ide, fl i de,
i1 ot o BV 1 ST G SO SRSSe) POk ey SR AOp A ErBcolt ST Er  f or
exanpl e l%e%?[l'ﬁl dteoﬁlob%gﬂr&&ﬁw BloldBiaPEE hid in'the s@IGPR? h@@%ﬂ%ﬁd‘c@fofgfc)éﬁwm e

nmegestrol acetate aromat ase” I nhibitors (for exanpl e as anasfrozol e,
| et r ozolagenteor azol e and exenestane) and inhibitors of 5a-reductase such as

Fi A b . ; ; | i ;
i Inﬂlazlthe :):. gei I'&lléel ihgz%rgﬂ%hyi %?Vsll)eoirﬁugtga?cgchsntﬁe ?gllo%ggﬁxa%ngless gncw 1Jc ,a §e%e1faﬂ§n :I y

2, 3- et hyl ' - ' t - hyd
opyr an- e y1 oty qubasdrsine EiE bt SRR IRRIRELE, b WA T L
01/ 9434 Igndamde?4h ddmpgphehd 6ff frifertghdyich henittope of argon unless otherwise stated;

6-[ 4-(2- hydr ox_get hyl ) pi perazi n-1-yl]-2-nmet hyl pyri m di n- ]

4-y| ami no} t hi Gi2 oFeactionsgopducied wulel Bigawpys diaipswesuprformed ugigg 2 Chem |,
2004, 47, - . i i-nhi bi.t I i k. i d
i bi ¢ GRS SmETieh Liog RS} & Bk e obARor s W S e B TRRE 2

i nhi bii4 aiss oph tethpeMhtird @Eebofo ddjure tHeahicrdvive oaePbEp S datdmatibalbi ih@ideriteic| ude
growmth factor 25 antibodies and growh factor receptor antibodies (for
exanpl e mpataintherequird RMPSIHYLy trastuzumab [HerceptinTM and the

i-erb 1t bod i mab 1) i nhi bif. i ncl ude, f
exanpl e, tyr GePhd R aH bR, GgPEtoh b fliouRd v bt PGl et 1"
epi der meiTL.CYaWoP ana@tcal high Prdsyurt lighidehesrRAtBglapinR HIINTY; Yhel resic@dh Migndsithas e
i nhi bitors such as (3-chl oro-

4-f | uor opbeivgh premateetessarilp theanimimpmektainepleopoxy) qui nazol i n- 4- ani ne

fitinib, 83 30 ) ) ] )
No050 & Myt SOk BS0Pstsrs ooeanis SOLSAREE ASHS Siss] s ARIORS ASRESERY | ot i i b

oSl - 774)su§’[ﬂﬁte, work-up procedures were carried out after removal of residual solids by filtration, )
6- acryl am do- N- ( 3- c%Por 0- 4-f | uor ophenyl ) - 7- ( 3- nor phol i nopr opoxy) qui nazol i n-
4- ami ne evaporations were carried out by rotary evaporation in vacuo;
(v) yields, where present, are not necessarily the maximum attainable, and,when
necessary, reactions were repeated if a larger amount of the reaction product was required;
25 (vi) in general, the structures of the end-products of the Formula I were confirmed by
nuclear magnetic resonance (NMR) and/or mass spectral techniques; electrospray mass
spectral data were obtained using a Waters ZMD or Waters ZQ L.C/mass spectrometer
acquiring both positive and negative ion data, generally, only ions relating to the parent
structure are reported; proton NMR chemical shift values were measured on the delta scale
30 using a Bruker Spectrospin DPX300 spectrometer operating at a field strength of 300 MHz;

the following abbreviations have been used: s, singlet; d, doublet; t, triplet; q, quartet; m,

multiplet; br, broad;



(Cl 1033) and erbB2 tyrosine kinase inhibitors such as |apatinib),

i nhibitors of the hepatocyte WO 2006/ 005918 PCT/ GB2005/ 002678 -76 growth
factor fawbl2ges/dossbitors of the platel et-derived grow rcirazs2oes/dozsvsl y such
as imatinib, inhibitors of serine/ifyeonine kinases (for exanple Ras/Raf
signal l'i ng inhibi tors such as farnesyl transfer ase inhibitors, for exarrpl e
sorafenib (BAY.43-9 tza i nhibitors of cell %Sna | i ngcar rou&po

AKT and/or P1EI0 ki % te lt?}“%iﬁff”alﬁﬁ? éﬂP@mé@ge?ﬂ YRR 08¢ Whi ch

i nhibit & u?&t%ﬁﬁkléreqlfoti’e%ﬁbﬁar endothelial growh factor, [for exanple

the anti-vascul ar endothelial cell gromh factor antibody bevacizunmab
(AvastinTM dnili) VEGErmetaps weretnpt osdessariky fdlyeurifingd birt theig sisuattreagnd purity
4- (4-brono-

2-f1 uor d’a‘?;FF F‘?Sﬁﬁﬁdé’y %{%6‘%13’%3% HELG: ifrastedd g/ NYRAAWES) qui nazol i ne
( D647, e h d d
a-(4-f Lo 0 ”%131 élé'% g gpftgti:éifc%%ﬁl}% chromato%aphy (by the flash procedure) an

7-(3- pyrm@imldlpﬂeskumllmuubﬂxqumgm@hp (MBEC) AEEch?fo;rmEd amlerck Kieseigehsilica\D
00/ 47212), vatalanib (PTK787; WD 98/35985) and SUl 1248 (sunitinib; WO
01/ 60814)411 83%)conmpounds that work by other mechanisns (for exanple

i nom de, k@g{? Br%gﬁraﬂ% H?L@%ésg) g%%@d b4'egk 'r%rseﬁ%a%rk%&s flek Brhble dn'd )

vascul ar gents such a retastatin Ad an onpounds di scl osed

in 15 IWht%fsW‘a{te@Mqueﬁﬁm%tremwdtmhe alsmi\(p a8¢10ad §hica, \l\@rﬁlﬁ/dzﬂzﬁﬁét@r, WO
00/ 41669, WD 01/92224, WD 02/ 04434 and WO 02/08213; (vi |% ant i se
t her affl 90 mrlerath)ysing deserasinglyi Roter A s asElueat-der PRIl deresasing BsROé%r

above, 3HGl25 S hgbricoRdin Loy {3k 4P of [Vl BERR ragé‘t‘ Sriteh 19BRRdN1BEARY)

appr oaches, 1'nc e approac ace a errant genes 20
such as mbecédnirileb3 or aberrant BRCAL or BRCA2, GDEPT (gene-directed
enzyne pro- dru%I therary) approaches such as those usi ng C)it osi ne

d

deami nase, tHyRi di the fallavgse arplyticabHRPLE ethodswere gsed i gensal g y§rsed-Blvage
appr oachﬁrsmatwas&sgé GARS: R LG0be 5b%lu? & thifufe 'Bgﬂ?fe ClioP¥adb ?eg{r{}é &y 2Py

such as tg resistance gene apy, I MunNo era

appr ogs hersss Speetrobitg ad by EXVadHRbBagoe-at ia weavaldgthrof 254 ans e casle hﬁ,shddo 25
i ncrease the i mmunogenicity of patient tunmour cells, such as transfection

with cyteHvensd waewateaend Soluentdliwanaceionities r the fliawing gplumns and solvent
gr anul OCﬁ ? macr o e_ colony stinulating factor, approaches to decrease
T-cel | ffp §4ches usi ng transfected i mune cells such as

cytokine-tr arterta%tre:dt deabinkhdx Selets MARPRPRORRSISH (UmEybraddilice; 2iansf ect ed
tunour cell Iines and approaches using anti-idiotypic antibodies. 30 Such

conj oi ntdiametat, HOmmiengtiveusingv Selzent§ycomprisig O-4% aguaens amaeRym hydierads i al

or 20 (d=0.88) in deionised water and a solvent gradient over 4 minutes from a 90:5:5 mixture of

Solvents A, B and C respectively to a 95:5 mixture of Solvents B and C;

Method A2 : Phenomenex Synergi MAX-RP 80A column (4 microns silica, 2.1 mm
diameter, 50 mm length) using a Solvent C comprising 0.1% aqueous ammonium hydroxide
(d=0.88) in deionised water and a solvent gradient over 4 minutes from a 95:5 mixture of

25 Solvents B and C respectively to a 58:37:5 mixture of Solvents A, B and C respectively;

Method A3 : Waters ‘Xterra’ reversed-phase column (5 microns silica, 2 mm diameter,
50 mm length) using a Solvent C comprising a 10 mM aqueous ammonium bicarbonate
solution (adjusted to pH10 by the addition of ammonia) and a solvent gradient over 4 minutes
from a 1:99 mixture of Solvents B and C to 100% Solvent B;

30 Method B1 : Phenomenex Synergi MAX-RP 80A column (4 microns silica, 2.1 mm
diameter, 50 mm length) using a Solvent C comprising a 1:1 mixture of water and acetonitrile
(the mixture containing 1% formic acid) and a solvent gradient over 4 minutes from a 90:5:5

mixture of Solvents A, B and C respectively to a 95:5 mixture of Solvents B and C;



separate dosing of the individual conponents of the treatnment. Such
conbi nation products enploy the conpounds of this invention within the
dosage r angeoehamssisbed her ei nbefore and WO 2006/ 005918 PCT/dH3B A mLOR2678
-77 the other pharmaceutically-activg agent within its approved dosage
range. According to this aspect of the invention there is provided a

h tical i si iqd di i vatli f.t f I I
Do ned Ve BaGrneSarBs Syfitke M SR Soffin b sdlice FLrfhon
her ei nbefi ah&ef 80 ntd fede@}iuRingta $d16:3E R mPsifedN £¢ mixRirdbt WakBhhd RBtomARROUNdS

of the Formula | are primarily of val ue as therapeutic agents for use in
war m bl qtdenixame cantsin{rigk% diotinmig acrd)ndnd 4 $vdvens geadiing ovardanwmiutestiemes8p:5it i s
required ~to inhibit the effects of P13K epzynes. Thus, they are useful as
phar mc%&rﬁafgﬁvﬁﬂé%@ BOraggég'sirﬂl"f”ﬁ%ogééé@%tﬁ@b%ta‘@féﬁ #HVsWogi cal

tests and in r. VRCRIDRER ol tticrokd silfeg, 2. PugAt | on
w | | nsgw be i%'ﬁeﬁﬁﬁ?ﬁg\@%ﬁﬁgw ng Exarrplcgé1 In V\/niC(r:h, mgeneral ly :

(i) operdrhetes Soeira lasth)ivethgal8olednt Shdongmisirtgeanfré maik ture of water andnacetoaitribnge

17 to 25C and under an atnosphere of an inert gas such as nitrogep Qqr
ar gon urfeduixgn epnipipagst7a feguc peid) andesalyesh §ra@%“r‘i‘8 QYR RS from gsg\ﬁg\ﬁe

radi ati qQp. i ] tPeSigar, LiB¢. on either

t he norqn@ﬁ@%%?@%@é%?%n%ﬁ%@%ﬁ%@? ?E?esht mi eSOf@%ggag\e@o a’ tenperature
probe to adj ygti) t hehete cértimyempaunds wertpotitained asvat acidrbdditiom sait, darextmmple a
maintain the required tenperature; _ (iii) in general, the course_ of

react I% n@oméydw@thmahyremﬁyqlraglzépnéw%ﬁﬁneosg%mﬁwﬁy erthesali g Brsed on

Eha Yt gt plh Bl RUTARLE B bk B ERROTRHOEARIMNA MR Ser dEnibERRS bOMhe s
that are given are not necessafi e m nf nrum att al nabl e; Y en
necessaryas gehgaly Gosddtdrnisds forek empleibgtname of elehigtabausmlysigduesi um  sul phat e,
wor kK-up procedures were carrijed out after renpval of residual solids by
filtration, @iRphedeloniagabbreviatipnskayedgen wspdi-otary evaporation in vacuo;
(v) yields, where pr eseﬁ;]; re nog. rl t he maxi num att ai nabl e,

and, when necessary, reacsiogns weérlrélggl&g%g@ggid%f a |larger anount of the
react yopn product was regoMA ed; 25NNdimdtiylgeaakide, the structures of the
end- products of the Fornula | were confirnmed by nuclear magnetic resonance
(NVR) and/or mass spectPMIF t echnilidedimathdformgslteay mass spectral data
wer e obtained using a rs ZMD Q rs ZQ LC/ mass spectroneter
acquiring both positive d negattle{f%h%%)oﬁmcs?gt a, generally, only ions
relating to the parent structure are reported; proton NVR chem cal shift
val ues were neasured on the delta scale



30 using a Bruker Spectrospin DPX300 spectroneter operating at a field
strength of 300 MHz; the follow ng abbreviati ons have been used: s,

singlet; wo2debkat; t, triplet; g, quartet; m multi plrercEanes/doearad; WO
2006/ 005918 PCT/ GB2005/ 002678 -78 (g¢ i) unless stated otherw se conpounds
containing an asymretric carbon and/or sul phur atom were not resolved;

(viii) i ntergg%i ates were not necessarily fully purified but their
st ruct ur purity were assessed by TLC, analytical HPLC, infra-red

(IR and/ gy NS vP - €. (ks 186 stated, colum
chr omat ?g aléﬁﬂﬁf%?@%%%ngghé gﬁ%@g%ﬁ? (g rYr?‘égi um pressure liquid
chr onat cgylemhonyMrhinpphenyd)pyeivhidimed on Merck Kieselgel silica (Art.

9385); (x) preparative HPLC erforne n Cl8 reversed-phase silica, for
exanpl e on aDWP@%lﬁWIWSwé?’gB%}%{?% Vgie&é‘?/%ﬁ%"ciie‘ﬁﬁ%@oéol um (5 nicrons

silica r{%—?te@ﬂ%@g%ﬁéy%%geé&&-mbwgfé;arcial@rg.%%ﬁQr(ﬁ%gﬂea%mamlla )M xtures

as el uent, reasingly p res of water (containing 1%
aceti c agi,d,3aetrddethgluemigm dexafhionophoysirate(Vil €0.040-). 88)DMANE@ mbendthet ri | e;
(xi) the foll ow ng anal {i,tgi cal HPLC met hods were used; in %ener al

r ever sedeph@siemixdyeivas stiged ﬁ'sﬁé’@blﬁtttﬁnﬁerﬁﬁué%\fqrégémBFteéBB‘éﬁr ngpoosphergiof yt o

and detectlo B5S Bf -
absor bant e SR FH U B GRe 87 R hasd oM R TE (R doettliphonl
and Sol \Gaﬂi)r[ﬁo\ﬁﬁﬁp?aﬁﬂﬁﬁﬂi (01048 @) atidhe fngiktupsvivagstreddaambiend tesapevatate fori xt ur es
were used : Method Al : Phenonmenex Synergi MAX-RP 80A colum (4 m crons

silic# 2hoursmTheiPYHeap evaorated mehige Fosidusiwas Purifed by selumnhrypategiaghyy. 106

aqueous ampni um hydr 0x| = i L Ofy I ent
ar'adi entSToUR 4R Db ity Peioh oitnd Bhadhe ABEO G B fan A R

r espect i dh@dritetad ehicBR: A niikticdl6Bthe inatdlay enbbtaied and iflideddeetic A2d (2 Miewasmenex
Synergi MAX-RP 80A colum (4 mcrons silica, 2.1 nm dianeter, 50 mm

| engt h) stisied gt ambieht temperaiure fRs20spingtes. The MinBEYaReNBRRalR% HY@IEiRWas

(d=0. 88)_.,n,dejonise t | . i . i

05 5 m ARLAEt B2 Tt le BAafe EER M RbRY Sy sy BURES WA 7
Sol vend sxerrd® phdpfrdave esReeiphate/colunyl (M aflcrbes siliddatlemnsm diingstéra100 mm

rever sed- phasé colum (5 mcrons silica, 2 mmdianeter, 50 mm |l ength)

usi ng a lewgthewsinglesoyapiniglyi pedaranixoires\efavaiedgentainifent 4 #aBeus ABHHINEN sol uti on
gﬁag{l? Zts e]{jyd}(%(i&)el_t]dgo.%%)]t arrll a%e ((j)lili 1111% s %{ue%t%%i rﬁgter?ﬁdso%b%%e\ﬁ%&s p%rn%gh ?lﬂltheg’ver 4
by column chromatography on reversed-phase silica using an ‘Isolute SCX-3’ column (1 g;
International Sorbent Technology Limited, Mid Glamorgan, UK) by initially washing the
20 column with methanol followed by elution with a 7M methanolic ammonia solution. There
was thus obtained the title compound as a solid (0.012 g); NMR Spectrum: (DMSOds &
CD;CO,D) 1.95-2.06 (m, 2H), 2.63-2.76 (m, 1H), 2.88-3.01 (m, 2H), 3.31-3.42 (m, 2H), 3.78

(d, 8H), 4.58 (s, 2H), 7.16 (s, 1H), 7.42-7.49 (m, 3H), 7.89 (d, 2H), 8.33-8.43 (m, 3H); Mass_

Spectrum: M+H" 474,
25 The 4-(3-aminophenyl)-2-(3-hydroxymethylphenyl)-6-morpholinopyrimidine used as a
starting material was prepared as follows :-

A mixture of 2,4,6-trichloropyrimidine (3.66 g), 3-nitrophenylboronic acid (3.34 g),
tetrakis(triphenylphosphine)palladium(0) (0.02 g), a saturated aqueous solution of sodium
carbonate (6.36 g) and 1,2-dimethoxyethane (60 ml) was stirred and heated to 90°C for

30 30 minutes and to 85°C for 16 hours under an atmosphere of nitrogen. The resultant reaction
mixture was allowed to cool to ambient temperature. The precipitate was isolated by filtration

and washed with methylene chloride (20 ml). There was thus obtained 2,6-dichloro-



froma 1:99 m xture of Solvents B and C to 100% Sol vent B; 30 Method B 1
Phenonenex Synergi MAX-RP 80A colum (4 mcrons silica, 2.1 nm dianeter,
50 nm | engbhposudsng a Sol vent C conprising a 1:1 nixtur eceicreésan2&sd
acetonitrile (the mxture containing 1% formc acid) and a sol vent
gradient over 4 mnutes froma 90:5: m xture of Solvents A, B and C
respectively to a 95:5 m xtyre of Solvents B.and C,. WO 2006/.005918
PCT/ Gszdo_@fmﬁgmygpﬁgnmf’rd& B hicBi Biveh ek T T . (4
mcrons silicamidyd & 6 BADRLAG3-m BHH i NGs) 2mefineans (62177
conpri sing aA?LI: %gextur’e c():?@1 wat e(r anO acgtonitrilﬂlrécsa( ?%)hrggﬁrg xturfe con%)ai ni ng
1:/0 f or mMand DNVA)(Sal)l was stirradeattangriend itemperatveerfod 2 dionust dhe fsolyeamtaw B5vBporaiedt ur e
of Solvents A and Ct 58:37:5 m
respect iapg[the r eéd%’f"%g"%ﬁpe.ndpﬂ %&%&?2‘2 gbﬁgﬁgfjfﬁﬁgé@#ﬁ% é&%@%ﬁ%ﬁﬂleﬁdw crons
silic . | amnl] ' \ Nt al:1l
m xt u?se fﬁg&t\llva erd Qg%g@ %glﬁet%] 3%9% ri eﬁﬁ?%ﬂ%ﬁe@&eﬁ F lgloggéft gﬁ%{ie %‘g %‘E’ngdg%ﬁggi aci d)
and a sal-igodo-GiResiwiiho av@rnifrophenyl)psrithidine @.282: g vhich wisased evitibuShirthent s
A, B and C respectively to a 95:5 m xture of Solvents B and G i) where
cert ai n nusifigeinnd A wenrple 6 PAenhebths najerial Wag puttsd Pueelumnchromaiogs B a 10
“hvd h or | . . i,
the sal ClassBpaingfiindLefatioL iR ELARD® o G Bl IR, O
conmpouncthldriie a6 ¥Reht 8 tedieciir@Ed!X-shicro-6-hprsiliho-4@snigepienal)pyrimidine as a
determ ned, for exanple by neans of el enental analgsis data']&ﬁigg t he
s xittle®-215

fol | ol rlidhHOLA £aNMR SpaaiwumndRISQded. 74 GVEE.di- eth ATy (HHE DVA

N, N- di met.h ' . {Nndi met hyl f or mam de THE t et rahydr of uran WO
D005 0oagr e A Hs P A Bor Exanpl e 1 Y
2- ( 3- hydr oxy e bhixtuph & Enlof- GBrida i lindot-B-fidroph@sDpshimidine (0.242 g),

4-yl carbonyl am nophenyl ) pyrim di ne Diisopropyl ethylam ne (0.031 nl) was
added t B3-hydrexymeshlylpheoy ¢ agid (0.272 g), tetrakis(triphenylphosphine)palladium(0)

B

hexaf | 415 R 450 k&l Md HeBied 48 190°CuitinDMier6wave tadiatien F4€10 mhidates baddr ani xt ur e
was stirred at anbient tenperature for 10 m nutes under an atnosphere of
atmosphere of nitrogen in a sealed glass tube. The resultant reaction mixture was evaporated

and the residue was purified by column chromatography on silica using an increasingly polar
gradient of 0% to 10% methanol in methylene chloride as eluent. There was thus obtained
2-(3-hydroxymethylphenyl)-6-morpholino-4-(3-nitrophenyl)pyrimidine as a solid (0.142 g);

20 NMR Spectrum: (DMSOd) 3.71-3.94 (m, 8H), 4.62 (d, 2H), 5.27 (t, 1H), 7.48 (d, 3H), 7.86
(t, 1H), 8.35-8.39 (m, 2H), 8.43 (s, 1H), 8.77 (d, 1H), 9.09 (t, 1H).

A mixture of a portion (0.12 g) of the material so obtained, stannous chloride dihydrate

(0.275 g), ethyl acetate (3 ml) and ethanol (3 ml) was stirred and heated to 60°C for 2 hours.
The reaction mixture was evaporated and the residue was treated with a mixture of methylene
25 chloride (20 ml) and a concentrated aqueous ammonium hydroxide solution (2 ml, d=0.88).
The mixture was stirred for 5 minutes at ambient temperature. The resultant precipitate was
removed by filtration and the filtrate was evaporated. The residue was purified by column
chromatography on silica using an increasingly polar gradient of 0% to 10% methanol in
methylene chloride as eluent. There was thus obtained 4-(3-aminophenyl)-
30 2-(3-hydroxymethylphenyl)-6-morpholinopyrimidine (0.102 g); NMR Spectrum: (DMSOde)
3.77 (d, 8H), 4.61 (d, 2H), 5.2-5.27 (m, 3H), 6.71 (m, 1H), 7.1 (s, 1H), 7.16 (t, 1H), 7.37
(d, 1H), 7.44-7.51 (m, 3H), 8.34-8.37 (m, 1H), 8.41 (s, 1H).




nitrogen. The resultant m xture was added to

4- ( 3- am nophenyl ) - 2- ( 3- hydr oxynet hyl phenyl ) - 6- nor phol i nopyri m di ne (0. 043
g) and t hsomodaesaswas stirred at anbi ent tenperature fecTkB2803w0078. The
DVA was evaporated and the residue wgs purified by colum chromat ography
on silica using an increasingly polar solvent gradient fromO0%to 5%

met hanol_in nethylene chloride as eluent. A mxture of the nmaterial so
obt ai nedixameple i i | yoroacetic acid (2 m) was stirred at anbient
tenperature fgr | Fh6s IR BY BRARAL AT the ABBERRRf! i | € was
added and thﬁ%i@l&?ﬁ%g&%- evapor at ed? The resi dltg}e was ggi@fi ed by HPLC
usi ng a 4AV@tanisoplenyBtemogshofinepamaitlineev asevataieditp Hesppopriatercatt®xylic add s
silica, 19 mmdianeter, 100 mm | ength) .usi ng decreasj ngl ol ar m xtures
of wat et BiEtbasmpRyngdsdessribest i@ Ta%hlﬁ%hi s lgfi%ﬁecféatf(dd 989%?)5) ﬁ‘n“gﬁ‘?aoﬂd(afy
acet oni . : LAl L AEL 6% toh§erbts WARh by
col um:"SI c%%ﬁ%%@@gglgﬁgkgkggg%’% Isf\gé% éétgag?f)?%gp %si ngo}g}!‘rﬁ%i I sgl?%tgﬁ SCX- 3!

col um (wWlasgemoldit 1y theitinemabittSeifluerdacdieciviohodpsciibed witldn Exbanhpld nifmganch UK)

by initially washing the 20 colum wi th nethanol followed by elution with a
7M net hawendry, opsaseRdasy aBInetgrowp Wanafesent ilhthecAThoX it aaichdbe PI9ECEHE P conpound

as a soljd (0.01 : t v . 06 (m 2H),
2. 63-2. f%ea?éﬁ‘m Mtﬂéu@%@t@%%@%ﬁ%é%%@gﬁﬁﬁ E%ﬁmﬁé’:‘ %E)Malé)gg%gd'( d, 8H),
4.58 (s, 2H), 7.16 (s, 1H), 7.42-7.49 (m 3H), 7.89 (d, 2H), 8.33-8.43 (m
3H); Mass Spectrum M-H+ 474. 25 The

4- ( 3- H#m nophenyl ) - 2- ( 3- hydr oxynet hyl pﬁ@h‘?ll) - 6- nor phol i nopyri m di ne used as
a starting material was prepared as follows : A m xture of
2,4,6-trichloropyrimdine (3.66 g), i trophenyl boronic acid (3.34 g),
tetraki s(tri phenyl phosphi ne) pal | adi im(0)] (0.02 g), a saturated aqueous

sol ution of sodium carbonate (6.36[(Q) d 1, 2-di net hoxyet hane (60 m ) was
stirred and heated to 90C for 30 30 mNiutes and to 85C for 16 hours under
an atnosphere of nitrogen. The resultgnt reaction mxture was allowed to
cool to ambient tenperature. The prgefPrtate was isolated by filtration
and washed with nethyl ene chloride
2, 6-di chl oro WD 2006/ 005918 PCH GB
4- (3-ni trophenyl) pyri midi ne sed without further
characterisation. A mxt'tre ¢ 3- ni trophenyl ) pyri m di ne
(1.1 g), norpholine (0.177 g) ~\a Wwas stirred at anbi ent
tenperature for 2 hours. The solvent was evaporated and the residue was
re-suspemﬂnyi e chtorTge —The Tesuttant i3 Td was coi tectegd by 5
filtratilon Washed @lk]tc)ﬁ a small anount of rret%(yl ne chl oride. There was
thus obtfaingq] 27 ghfyarskyRretiyl Phol hiperidm(ByRhivoaphamd ) pyri m dine (0.[262 g)
whi ch was _used wilthout furtHBer ‘

[2] 3-hydroxymethyl 2-(4-methylpiperazin-1-yl)acetamido

[3] 3-hydroxymethyl 2-piperidin-4-yloxyacetamido

4] 3-hydroxymethyl 3-aminomethylbenzamido

15 Notes The products gave the characterising data shown below.
[1]  N-(fert-Butoxycarbonyl)piperidine-3-carboxylic acid was used as a starting material.
The product gave the following characterising data :- NMR Spectrum: (DMSOde) 1.42-1.74
(m, 3H), 1.91-2.0 (m, 1H), 2.54-2.66 (m, 1H), 2.71-2.8 (m, 1H), 2.9-3.0 (m, 1H), 3.08-3.18 (m,
1H), 3.73-3.84 (i, 8H), 4.61 (s, 2H), 7.18 (s, 1H), 7.41-7.5 (m, 3H), 7.85-7.92 (m, 2H), 8.34-
20 8.44 (m, 3H), 10.2 (s, 1H); Mass Spectrum: M+H" 474,
[2] 2-(4-Methylpiperazin-1-yl)acetic acid was used as a starting material. The product
gave the following characterising data :- NMR Spectrum: (DMSOde) 2.19 (s, 3H), 2.36-2.44
(m, 4H), 2.53-2.58 (m, 2H), 3.16 (s, 2H), 3.71-3.85 (m, 8H), 4.58-4.65 (m, 2H), 5.24-5.3 (m,




purification. A sanple (0.02 g) of the material was purified by colum
chromat ography on silica using an increasingly polar solvent gradient from
0% to 3%wohyls/msasate in nethylene chloride as el uent pew/gpve/qoue7sf i ed

2- chl or o- 6- nor phol i no-4- (3-ni trophemggl ) pyrimdine as a 10 solid (0.014 g);
NVR Spectrum (DVsCQd6) 3.74 (d, 8H), 7.55 (s, 1H), 7.83 (t, 1H), 8.37 (d,

2 Lt or AR oD At BED R MRS ) B 8338 40 m 28D 84 (. 1FD: Mass.
3- hydr Oépgwaﬁj_}%:lmg ¥bgoronic acid (0.272 g),

t et r aki "phenyl phosphi ne) pal | adi un{0) (0.018 g), a saturated aqueous
sol uti ofi3ppf Le[iN-(renr-BartdrocatbenylPhipdidin-4ayidxylactidiacdtvwesxiped frhgati®g(5 nl) was

tirred and heated to 120C usj i radj at i 0 mi d
an Bt nosise Tby DB ol CyRgamigas e cape: SR Spedtnl Faadl T on
m Xt ure Was, g’f %Bgﬁﬂi, §¢%¢_ 708 (ﬁﬁg‘ﬁ{i 85204186 ?ﬂﬁ%% 71 1f3: €Y 483! (311, 7.21 (s,

chr omat ogr aphy "oh st’l'i ca using an i ncreasi polar ‘gradient of 0%to 10%
met hanol1H)[7 4847t (@) SH)11.85-8de(na 2| 8185+8.47Tine 3E)\MEast Spestrobn M-HETS504.

2- ( 3- hydr oxynet hz/l phenyl ) - 6- mor phol i no- 4- ( 3- ni tr(gphen I )[sayri m.di ne as a

sol i d {04142 3giV-(ro-Bytixyspdeny aminpmgibetBynzeiczeri Wg%tu%ﬂla gisjarting watepial opy

5.27 (t 7 . ; . - 8. ,

oy b Fatihpanty S efie totidlving ctfifacidulsing detd - NMR eyl @nB0a3.7 868 nd o

T B o g e oei ot e
and et hano was stirred and heated to or r e

r eact 10073 &00 (@, b S3aH e dnedIhBed s Gel k4P 3R s UAD: Mags,Spagtaumy M@n‘?% ure

of nethylene 25 chloride (20 m) and a concentrated agueous amoni um
hydroxi de solution (2 m, d=0.88). The m xture was stirred for 5 m nutes

at anbi giyanijleBer ature. The resultant precipitate was renoved by
filtration and the filtrate was evaporated. The residue was purified by

col um 2c@rhydrosymedtyiphenybrG-mosphelingyd-4drpiperidinsi ngl y pol ar gradi ent of 0%
to 10% nget.hanol in . hyhene. chlori de as eluent. There was thus obtained
4- ( 3- amrgeﬁ%lﬁwg’ﬁwga%ggﬁ?@wyﬁl@%%t hyl phenyl ) - 6- nor phol i nopyri m di ne
(0.10% 9); NYRise Tet¥larhiBYB068 miPBwds/adddd tSitirrell @iknfred of 2H) , 5. 2-5.27 (m
311), 56. 71 (mlla)ﬁff)ry%l?l(s, 1H), 7.)%2 S(? 15%) 17r.r37 ;d, fH), 7.44-7.51 (m

3H), 8. Igridmtqrycarbpy)mpesidines3-catpxyligacib ()35 026/ pebermitamidadk7s - 82

Exanpl e 2 i.ng anal.ogous procedures to.t crilﬁgﬂi 1, the
appropr!lal[’gg"tﬁgfrgé}gwluﬂ%’b%%?ﬁ%x?@pmq(ﬂgg&)%ﬁnge V\as&r@%@g% With the
appr opr igd Baf@hBes Wag sBEbdlat nfbiSht\Emb&eueOfR a0 Relaude afiddr bR dithdbphablog | .
Unl ess otherw se stated, primary and secondary 5 am no groups in the

car boxy Inittogeni dheeesaltprtonistire wab pddedNo Heltantinophepy Ar2oGriydresryargsh xipheanl)-

20 6-morpholinopyrimidine (0.05 g) and the mixture was stirred at ambient temperature for

18 hours. The DMA was evaporated and the residue was partitioned between methylene
chloride and an aqueous ammonium hydroxide solution (d=0.88). The organic layer was
evaporated. A mixture of the materjal so obtained, trifluoroacetic acid (0.5 ml) and methylene
chloride (1.5 ml) was stirred at ambient temperature for 20 minutes. The reaction mixture was
25 evaporated and the residue was purified by HPLC using a Waters “Xterra’ preparative
reversed-phase column (5 microns silica, 19 mm diameter, 100 mm length) using decreasingly
polar mixtures of water [containing 1% aqueous ammonium hydroxide (d=0.88)] and
acetonitrile as eluent. The material so obtained was triturated under diethyl ether. The
resultant solid was isolated by filtration, washed with diethyl ether and dried. There was thus
30 obtained the title compound as a solid (0.031 g); NMR Spectrum:(DMSOde) 1.33 (m, 1H),
1.54 (m, 2H), 1.83 (m, 1H), 2.58 (t, 2H), 2.79 (m, 1H), 2.98 (m, 2H), 3.65-3.77 (m, 8H), 4.53




was renoved by treatnent with trifluoroacetic acid as described wthin
Exanple 1. If no such primary or secondary am no group was present in the
car boxyl iwoaoeahosdiBe procedure of treatnent with trifl poramessm2asi d t hat
is described within Exanple 1 was ongtted. 10 Table I O NN X1- QL \ N (
\ ~RI~p No. & Note (Rl )p X1-QL [1] 3-hydroxynethyl

piperidin- =y rb l.am n - h t

D (4 retoALDY paf Ao ADLT1 S IED A B 2HiagT o R, AHib ARt 828 (. 18D, 8.36 6,

2- pi perigy ”160§k§4H§%§@@&&m&4M§FWV oxymnet hyl 3-am nonet hyl benzam do 15
Not es The pro ucts gave the characterising data shown bel ow. [1]

N- (t ert - But oxXheal- @Ieaminpphmt)r2}(ihhyd%eE)anﬁbydyharwl)eﬁ}nmrpmngsﬁdn@mealsstﬂ asding
mat eri al The uct ave th ol l owi ng characterising data :- NWR
Spectrurﬁar(‘%@@% Waspieh ’f(%%owém 1.91-2.0 (m 1H), 2.54-2.66 (m 1H),

2.
“ gjl- (2538 ( erD ﬂ";&%c%ﬁ/%i@i%&”%;6 3?} wa§ a@&d?to %%tlfrgal solﬁf'&n 018 %3 g’ H;M (8m348|2_?)

8. ?4 ( m2,86NrichlOropyrfimididd{)10 gvmsmeﬁﬁgmm rchlmdM(—H)Q m]7)4hat[ha]i been cooled to O°C
2-(4 I\/Ethy erazin-1-yl etic acjd was . used as a . .startin ter| The
product M @Plﬂ‘h@ i ‘I"%ﬁ/ﬁ‘fﬁ‘ﬁg el nrding s5sHyent deagtion HNW”SB@%?‘

2.19 (s,
371 5. geiphmgs {0 3hosg. fimithie gl wagicg o A Buucetdyaaded ssfiun? )
ES)T/ ng gg@g&g%&mmmm nlg)og%amczlaya w:ilsH)spathedélSdrkdEnlze( magiBisjum gtgﬂtma a®gB (m
, s tr H+ 5 3
2-[ N 1@ é}V?PCBa’fFQX%ﬁf@ﬁbﬁ?IW%lPHEFlP‘HPhQQUM%@g&PE#g%‘? ] 1%%81&%@5[ a]s a
tart ]
MR Spoobs TR Botay A FerRLRRYR Y idies bRtsbiMaACaRIRERGIERE LAt 708
(m 8H) méreb%le(r%onﬂ‘l}: prédui wascolRtbed. Thaik v, thisdhtairied 2,47diGHloxom 3H)
7.85-8.0 (m 2H), 8.33-8.47 (m 314 Mass Spectrum .  M-H+ 504, l_]a
3- [N(teﬁ—momhoanméwwfaﬁphéﬁ?e%ﬁ HDAB@&&&@@@MM&@W&@(&@ rting
materialg o6 (s, 1H); Mass Spectrum: M+H? 234
15 A mixture of 3-hydroxymethylphenylboronic acid (4.5 g), 2,4-dichloro-

6-morpholinopyrimidine (7 g), tetrakis(triphenylphosphine)palladium(0) (0.35 g), a saturated
aqueous solution of sodium carbonate (12.7 g) and 1,4-dioxane (250 ml) was stirred and heated
to 105°C for 4 hours under an atmosphere of nitrogen. The resultant reaction mixture was
evaporated. The residue was partitioned between ethyl acetate and water. The organic phase

20 was washed with brine, dried over magnesiun sulphate and evaporated. The material so
obtained was triturated under methanol. The resultant solid was isolatéd, washed with
methanol and dried. There was thus obtained 4-chloro-2-(3-hydroxymethylphenyl)-
6-morpholinopyrimidine (2.25 g); NMR Spectrum: (DMSOdg) 3.58-3.81 (m, 8H), 4.57 (d,
2H), 5.27 (t, 1H), 6.9 (s, 1H),7.41-7.47 (m, 2H), 8.15-8.19 (m, 1H), 8.27 (s, 1H); Mass_

25 Spectrum: M+H" 306.

During a period of 1 hour, nitrogen gas was passed through a mixture of
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline (5.13 g), 4-chloro-
2-(3-hydroxymethylphenyl)-6-morpholinopyrimidine (6.5 g) and 1,4-dioxane (175 ml).
Tetrakis(triphenylphosphine)palladium(0) (1.23 g) was added followed by a saturated aqueous

30 solution containing sodium carbonate (9.03 g). The resultant mixture was stirred and heated to
86°C for 18 hours under an atmosphere of nitrogen. The resultant reaction mixture was cooled

to ambient temperature. The precipitated solid was isolated by filtration, washed in turn with



The product gave the follow ng characterising data :- NVR Spectrum
(DvsCd6) 3.7-3.88 (m 10H), 4.61 (s, 2H), 5.21-5.33 (m 11-1), 7.23 (s,
1H), 7. 43w6.2665/0d089185H), 7.82-7.89 (m 1H), 10 7. 95-8. 07 pCMGEH)5/0086786- 8. 46
(m 2H), 8.58 (s, 1H), 10.39 (s, 1Hgs Mass Spectrum MH+ 496. Exanple 3
2- ( 3- hydr oxynet hyl phenyl ) - 6- nor phol i no- 4- ( 4- pi peri di n-

3yl car bopyl i nopne Ml WRYALIL A 80, HReP W SRS Y A Tifphyife M) vas
N (tert -but e i B1ias (6 &1 26 .
(ter gn%i%‘@ﬁg?gw#ﬁe?@% if,@kﬂl%hﬁo;g@{n*ﬂ%é (68139 VRIS 2 &ufh: (DMSOds)

2-(7-aza 1, 3, 3-t'etranet hyl uroni um
hexaf | udk Tt o8k dtee(dyPH),3. 2566, ), akd (HINAD)( @.6WKJ, 2XHd7 0hés, LEBsUHE &ht2Hyi xt ure

was stirred at_ anbient te tur r 4Q_jiputes. unde sphere of
it oger niie Mot G it . 11 b di o d P Rtass Speoliint e 5647

4-(4-3411’ nophenyl ) - 2- (3- hydr oxynet hyl phenyl ) 20 6-nor phol i nopyri m di ne (0. 05
g) and the m xture was stirred at anbient tenperature for 18 hours. The
DVA was Exenpsledt ed and the residue was partitioned between nethyl ene
chloride and _an aqueous anmoni um hydroxi de sol uti on %ﬁgzo.88 . .The organic

| ayer was eJdsies %na&gouﬁ\pmcsz@w%toc%w@rﬂéswiwauﬂ? Kagple sy, the; apgtppriate

trifluorpgceti o : @E}ﬂm [ ; WRS1ie héiar ed
at anbi eﬁ&%@&%gﬁ#ﬁréﬁ?&@éo nu'?ig% *Wiﬁﬁrgfcrt ée\d;%ﬁl ?)%edﬁ %Iﬁlraefg &via/és 1215 4
evapor attggiverbe ¢digpdunels deszribediniTubild e Wnibss biPefiviss stagdapitatgrand sétondary’
preparative reversed-phase colum (5 mcrons silica, 19 mm di anet %

100
mm | eHytam)ing g1ovgs Heibe cabrnyicaciypmrbrotegted Py 8 NoteriRitaryY e LERTR 5‘-‘3)0

aqueous a i i = . TR e t

mat or 1 oV Sae B /G B itia BEEAIM I En RGN 1 nbEch

sol i d Wagin&Pbateendity biniid @ouPvas prsdidn tietcarbdixglihiydid ahdiprocedude df i ed.

There was thus 30 obtained the title compound as a solid (0.031 g); NWR
Spect r urireanMBbYath triflggrogpgticracid thatyis dascrihpd wighin Hxagmple dywapigmitted.5g" (¢ 2p) |
2.79 (m 1H, 2.98 (m 21-1), 3.65-3.77 (m 8H), 4.53 WO 2006/ 005918

PCT/ GB2005/ 002678 -84 (s, 111), 5.16 (s, 1H, 7.17 (d, 1H, 7.4 (m 2H)
7.69 (¢, 211), 8.19 (d, 2H), 8.28 (t,Tav®Ir8.36 (s, 1H), 10.09 (s, 1H
Mass Spectrum MrH+ 474, The
4-(4-aninophenyl)-2-(3-hydroxynethy|p?pnyl)-G-nDrpholinopyrinidine used as
a starting material was prepared agtoNows : 5 Diisopropylethylamne (6.3
g) was added to a stirred solution Ei 2,4,6-trichloropyrimdine (10 g) in
nmet hyl ene chloride (100 m) that ha n cooled to 0OC. Morpholine (4.3 Q)
was added slowy and the resultant regction m xture was stirred at anbient
tenperature for 3 hours. The m xture s washed with a saturated aqueous
sodi um

(R") 5
X' - Q

No. & Note (R"), x'-Q'

(1] 3-hydroxymethyl isobutyrylamino

[2] 3-hydroxymethyl (25)-2-hydroxycyclohex-1-ylcarbonylamino

[3] 3-hydroxymethyl glycylamino

4] 3-hydroxymethyl (N-methylglycyl)amino

[5] 3-hydroxymethyl (N-ethylglycyl)amino

[6] 3-hydroxymethyl (N-methyl-L-valyl)amino

[7] 3-hydroxymethyl (N,N-dimethylglycyl)amino

[8] 3-hydroxymethyl (N-acetylglycyl)amino
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[26]

in
3-hydroxymethyl

5-methylisoxazol-4-ylcarbonylamino

pr ocedut
[27]

3-hydroxymethyl

1H-1,2,3-triazol-5-ylcarbonylamino

[28]

3-hydroxymethyl

2-(1H-tetrazol-5-yl)acetamido

[29]

3-hydroxymethyl

3-pyridazin-4-ylpropionamido

Notes
[1]

The products gave the characterising data shown below.
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NMR Spectrum: (DMSOdg) 1.12 (d, 6H), 2.6-2.67 (m, 3H), 2.64-2.67 (m, 1H), 3.72-

3.82 (m, 8H), 4.59 (d, 2H), 5.24 (t, 1H), 7.22 (s, 1H), 7.42-7.45 (m, 2H), 7.77 (d, 2H), 8.26 (d,

[2]

[3]

2H), 8.31-8.36 (m, 2H), 8.43 (s, 1H), 10.02 (s, 1H); Mass Spectrum: M+H" 433.
Mass Spectrum: M+H* 490; HPLC: method A1, Retention Time 2.24 minutes.
NMR Spectrum: (DMSOdg) 3.72-3.86 (m, 8H), 4.61 (s, 2H), 5.26 (s, 1H), 7.24 (s, 1H),

7.42-7.47 (m, 2H), 7.82 (d, 2H), 8.28 (d, 2H), 8.34-8.37 (m, 1H), 8.44 (s, 1H); Mass Spectrum:

M+H' 420.




4- (4- am nophenyl ) - 6- nor phol i nopyri m dine was reacted with the appropriate
carboxylic acid to give the conpounds described in Table H Unless

ot her wi sewetadeadso1pri mary and secondary 10 ami no gr oups PCm/dBe00medrexyl i ¢

acid were protected by a N-tert-butggycarbonyl group which was renoved by
treatment with trifluoroacetic acid as described within Exanple 3. If no

the. pr odaiur S09R et 4 i Pl iba i el 480 F R STl
Wi thin B kﬁﬂf 7‘!8;%%9%%?1{,%?2%-@ B @bdaes B (mOENsM4 (s, 1H);‘MaSRSﬁjR‘t1Nn?.<i - QA

1
No. & Note 3-hydroxynet hyl i sobutyrylamno |2
3- hydr oxXM Hy4. (2S) - 2- hydr oxycycl ohex- 1-yl car bonyl am no [ 3]

O AT Ak BB (IS g o (9
e ARG YT SR R een e (9,
[ 9] 3- hy[d oxyMedstBpkectfin ey 448y HPLGnmethof B, Ratenyidn xyer@iSoyhinutes.
g[ ,(02' N e Gty B %ﬁ@(ﬁf}@pﬁé - 38;4%’13 "SR05YA88 0 o, 461 (o, 2m),
(1ot T rE R T2 0, P e e 0 R TR A (& 3 334528, o
9] 5 ey e tpatpamtantet. 2o, v ooy
2- pi pkt i[g] n- M@g@wa}ﬁﬂﬁ 492; }ﬁ_g_: inethod’A3, Re)c/entlon)i“lme 2.44 minutes.
[10] Mass Spectrum: M+H" 490; HPLC: method B1, Retention Time 2.64 minutes.
[11] NMR Spectrum: (DMSOdg) 1.48-1.6 (m, 2H), 1.68-1.75 (m, 2H), 3.0 (d, 2H),
3.73-3.84 (m, 8H), 4.61 (s, 2H), 5.26 (s, 1H), 7.23 (s, 1H), 7.42-7.47 (m, 2H), 7.78 (d, 2H),
8.26 (d, 2H), 8.33-8.37 (m, 1H), 8.43 (s, 1H), 10.04 (s, 1H); Mass Spectrum: M+H" 474.
15 [12] NMR Spectrum: (DMSOdg) 1.62-1.74 (m, 2H), 1.74-1.82 (m, 2H), 1.84-1.91 (m, 2H),
2.18 (s, 3H), 2.27-2.37 (m, 1H), 2.84 (d, 2H), 3.73-3.84 (m, 8H), 4.61 (d, 2H), 5.24-5.28 (m,
1H), 7.24 (s, 1H), 7.43-7.47 (m, 2H), 7.78 (d, 2H), 8.27 (d, 2H), 8.34-8.37 (m, 1H), 8.43 (s,
1H), 10.07 (s, 1H); Mass Spectrum: M+H" 488.
[13] Mass Spectrum: M+H" 474; HPLC: method B1, Retention Time 3.07 minutes.
20 [14] NMR Spectrum: (DMSOdg) 1.79-1.9 (m, 1H), 2.04-2.14 (m, 1H), 2.83-2.9 (m, 1H),
2.96-3.03 (m, 1H), 3.72-3.85 (m, 8H), 3.99 (t, 1H), 4.27 (s, 1H), 4.61 (d, 2H), 4.79-4.84 (m,
1H), 5.26 (t, 1H), 7.25 (s, 1H), 7.42-7.47 (m, 2H), 7.83 (d, 2H), 8.26-8.45 (m, 4H), 10.22 (s,
1H); Mass Spectrum: M+H" 476.
[15] NMR Spectrum: (DMSOds) 3.3 (s, 3H), 3.74-3.84 (m, 8H), 3.92 (d, 2H), 4.61 (d, 2H),
25 5.26 (t, 1H), 7.25 (s, 1H), 7.43-7.48 (m, 2H), 7.76 (d, 2H), 8.21 (t, 2H), 8.29 (d, 2H), 8.34-8.38
(m, 1H), 8.44 (s, 1H), 10.18 (s, 1H); Mass Spectrum: M+H" 446.
[16] NMR Spectrum: (DMSOdg) 1.06-1.17 (m, 1H), 1.3-1.42 (m, 1H), 1.52-1.59 (m, 1H),
1.74-1.82 (m, 1H), 1.84-1.95 (m, 1H), 2.18-2.26 (m, 3H), 2.39-2.46 (m, 1H), 3.73-3.84 (m,
8H), 4.61 (d, 2H), 5.26 (t, 1H), 7.23 (s, 1H), 7.43-7.48 (m, 2H), 7.76 (d, 2H), 8.26 (d, 2H),
30 8.33-8.37 (m, 1H), 8.43 (s, 1H), 10.07 (s, 1H); Mass Spectrum: M+H* 488.
[17] NMR Spectrum: (DMSOdg) 1.34-1.44 (m, 2H), 1.87-1.95 (m, 2H), 2.92-3.0 (m, 2H),
3.43-3.52 (m, 1H), 3.73-3.85 (m, 8H), 4.12 (s, 2H), 4.59-4.63 (m, 2H), 5.23-5.28 (m, 1H), 7.25




[ 18] 3-hydroxynet hyl 3-am nomet hyl benzam do [ 19] 3-hydroxynet hyl

4- am nonet hyl benzam do [ 20] 3-hydroxynet hyl isonicotinoylam no [21]
3- hydr oxywetbgdoopmsazi n- 2- yl car bonyl am no [ 22] 3- hydr oxpogtdBehos/002678
(1-nethyl -1 Hpyrazol - 3-yl ) car bonyl arr% [ 23] 3-hydr oxynet hyl
(2S)-3-pyrrolin-2-yl carbonyl am no 4] 3- hydr oxynet hyl

3 O b P DR P 755 ZL U RN DA m By o LED: Mass.

5- met hylglt,ce_gfgaﬁloMmyg(gar bonyl am no [27] 3-hydroxynet hyl
1H 1,2 riazol yl carbonyl am no [ 28] 3-hydroxynet hyl

2- (1Hte[ﬂ8}azomm $pdcamet: §PMRDJ2 3]753- 86/ tn,0b0FHet 62 (s, 2H), 5.27 (s 1H), 7.28 (s,

dat s snold Berse] by SRR g2y ERsRRcits T 6 TP CifiD) 820 5 gl 4

3H), 2 > 8H), 4.59 (d, 2H). 5.24 (t, 1
o (56&42@(861}I§ agfd ecﬂ'imﬁ M+31’+&%6(7r7n(dH) oH) . 8. b (d,H) 5 2H),(8.31!_|)8.36

(S m t2H) [19}\/;‘;31\11&/HKH+ 49?)&&&%4%&@1%%)337593 %GV?B’SI%D%?WHMSW&MD 17228 cg]asiWR

pectrum et en n | m

SpectruthH)( Precad (s, 48). 3.94¢8- ‘%ﬁfmgﬁ}) @0691%9( ng“é(%éf%)s—iﬁp—gﬂza (s,
71<;Igﬂ74@éh(m 2H), 7.82 (d, 2H), 828(d 2H), 8.34-8.37 (m 1H),

8 44 ss Spectrum MH+ 420. WD 2006/ 005918 PCT/ GB2005/ 002678

- 87 [4] [ROR wm‘mﬁgz g snetiddd B1,Refehtidn84me 4 8hinutes. 61 (s,
8.28 (d, 21-1), 8. 34-8.37

2H), 5.25 , 7.24 82 d 2

o) B Dat 3 avekd Sopetrim: MrtAss BBLC srethidiEl, Resofitopgiimiyaa s um - ettt
448; HP t

Mib: 476 Zh%ﬁ%ﬁa@ﬁ@é%m%@%ﬁ% JimRh dBRuRRe LT

MtH+ 44823 HPLX ass 8ot &MBI\/MH'RﬁSe BIPL 0N misthioe]l 21, a&téﬂtmntl&me 1[037] mMMRsSpect rum
(DIVISOd6) 3.3 (s 81-1), 3.92 (d, 2H), 61 (d, 2H),
5.26 (t,[24H), _AM_M%T’?@@ mgodR, Rerenrl@n@amez%f% MPUES. (¢, 2H),
8.29 (d,

Spect r urk?S b iMaiegl; M9 arbctnddiod dRoi o ird2 e hind RS

Ret entis a6l neL aasﬁcmmuh@;ﬁﬂzlglg HeRREAS RNt M Tim@ 2028 ittlutes. met hod

Bl, Retention Tine 2.64 ninutes.
[27] Mass Spectrum: M+H" 458; HPLC: method A3, Retention Time 2.3 minutes.

[28] Mass Spectrum: M+H" 473; HPLC: method A3, Retention Time 2.15 minutes.
[29] Mass Spectrum: M+H" 497; HPLC: method A3, Retention Time 2.62 minutes.

20 Example 5
2-(2-fluoro-3-hydroxyphenyl)-6-morpholino-4-(3-piperidin-3-
ylcarbonylaminophenyl)pyrimidine

A mixture of 2-fluoro-3-hydroxyphenylboronic acid (0.058 g), 2-chloro-
6-morpholino-4-(3-piperidin-3-ylcarbonylaminophenyl)pyrimidine (0.151 g),

25 tetrakis(triphenylphosphine)palladium(0) (0.014 g), a saturated aqueous solution containing
sodium carbonate (0.106 g) and 1,4-dioxane (3 ml) was placed in a sealed glass tube under an
atmosphere of nitrogen and heated to 140°C using microwave radiation for 15 minutes. The
resultant reaction mixture was evaporated and the residue was partitioned between methylene
chloride and water. The organic layer was washed with brine, dried over magnesium sulphate

30 and evaporated. The residue was purified by HPLC using a Waters ‘Xterra’ preparative
reversed-phase column (5 microns silica, 19 mm diameter, 100 mm length) using decreasingly

polar mixtures of water [containing 1% aqueous ammonium hydroxide (d=0.88)] and



[ 11] NWR Spectrum (DVBQd6) 1.48-1.6 (m 2H), 1.68-1.75 (m 2H), 3.0 (d,
21-1), 3.73-3.84 (m 8H), 4.61 (s, 2H), 5.26 (s, 11-1), 7.23 (s, 111),
7.42-7. AAwOmocAiole1s7. 78 (d, 2H), 8.26 (d, 2H), 8.33-8. 3PceraB20d%)0028843 (s,
1H), 10.04 (s, 1H); Mass Spectrum Mg+ 474. 15 [12] NVR Spectrum (DVSQd6)
1.62-1.74 (m 2H), 1.74-1.82 (m 211), 1.84-1.91 (m 2H), 2.18 (s, 3H),

2.27-2.37 (m. 1H  .2.84 (d, 21 73:3.84 (¢ 4.61 (d, 2H).
5. 24-5. 2%‘36%““}{%61“"’}1% Iﬁi Elaéi’ﬁ’} d ‘%b%%‘o*ediwﬁsip‘(rﬁﬁ‘gdzﬁ%ér?by?‘é’}l(% & 8.27 (d,
211), 8. MftoRabrdphy oh kllica Bsift aﬁ %crea% ly pllalOfadient oktdre tIVERS n%ﬂ%bf #m MrH

488. [13] Mass Spectrum M+ 4, " method B 1, Retention Tine 3.07
m nut es. methyjehd chinkge Speoentu r'ﬁhel(eDM@(ﬂm? obtairied megltkerqonmlajmd 2 DdolQurless gohid

) 425008 9y Shlrug BRigbd 198 g g%n,(ﬁ%?mii@%%% 385 mrtdy (s,

1 75 4 7 @1)71, ;
M:Dss s%e%tgﬁquﬁ IWH éﬁq[>15]7 i%“lvh pgc(t%r%% 1%61@74?'9 Zﬁ)rbb%‘l(dm 3.84
(m 8H),2H),$3 (sle)zmposz(s GH)(MasQShectruﬁEWHM’(& 1H) 7 25 (s, 1H),

1y, o a1 (3, Thi oy Seb il o she et sponhe b el "

Spect r um PAVBQd6) 1.06-1.17 (m 1H), 1.3-1.42 (m 1H), 1.52-1.59 (m 1H),
1.74-1.82 (m 1H), 1.84-1.95 (m 1H), 2.18-2.26 (m 3H), 2.39-2.46 (m 1H),
3. 73- 3. 84 ( m A s8Htion4f Barofdribdhiide &.2Bm{)tin dtmpthmeae cbbridé(-l) ml)Awdadded & (M

7.76 d,. 2H), 26 (d, 2H), 30 8.33-8.37 8.43 (s, 1H), 10.07
ﬁf‘é}?‘sd S@Q&@prqﬁ @fﬂ‘g\ﬂlﬂ%ﬁ I&%oxmfylmngﬁé&%ﬁ 2)imiB0Rs éiyifnggglfnda (m
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2006/ 005Mb&aﬁﬁl1(/7@2 005 A00:A6AE the RAct{a, stﬁ:l}d)i forfa ﬂﬁ)‘t-th H(Yur(aﬂ()°(2 Hrhe 2s@8m¢ d,
2H), 8.28 (d, 2H), 8.34-8, g'ln_?j (% ss . Spectrum M+-H+
504. [ 1SPINR VQ&@E@MW%M@@@&% (2gnhyiag, aéée 'iﬁthq_cﬁfldll)? and thgsofuionaygs 5. 27

( S 1H) %\7398%& ’The {::%(,iueg?/%épél‘ g%d Elﬂlaler%?lyl e ggﬁéﬂ%&sﬁnﬁui@ %')a? ﬁbéggS Th
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(s, 2H),527 S iil). 728 (s 1H), 43754% 7.94-8.05 (m
4H), 8. 3Wa%ls te@hy ﬁmwnswaﬁéleél githpeptonipalesnddaied r Fhere w#husm@quzm Mass

vhes Sperty i Tt e BB ohop £ AU el oSO8 Bsanele.

3H), 8.07 (s, 2H), 9.47 (s, 1H).
The 2-chloro-6-morpholino-4-(3-piperidin-3-ylcarbonylaminophenyl)pyrimidine used

20 as a starting material was prepared as follows :-

Stannous chloride dihydrate (12 g) was added to a stirred suspension of 2-chloro-
6-morpholino-4-(3-nitrophenyl)pyrimidine (4.27 g) in ethyl acetate (220 ml) and the resultant
mixture was stirred and heated to 60°C for 3.5 hours. The reaction mixture was allowed to
cool and aqueous ammonium hydroxide (d=0.88; 60 ml) was added. The mixture was stirred

25 vigorously for 30 minutes after which the ethyl acetate layer was decanted off. The organic
solvent was evaporated and the residue was purified by column chromatography on silica using
an increasingly polar gradient of 0% to 30% ethyl acetate in methylene chloride as eluent.
There was thus obtained 4-(3-aminophenyl)-2-chloro-6-morpholinopyrimidine as a solid
(1.29 g); NMR Spectrum: (DMSOdg) 3.69 (s, 8H), 5.26 (s, 2H), 6.7 (m, 1H), 7.13 (t, 1H), 7.16

30 (s, 1H), 7.24 (m, 1H), 7.34 (t, 1H); Mass Spectrum: M+H* 291.

Diisopropylethylamine (1.07 g) was added to a stirred solution of
N-(tert-butoxycarbonyl)piperidine-3-carboxylic acid (1.23 g), 2-(7-azabenzotriazol-1-yl)-



[22] Mass Spectrum MrH+ 471; HPLC. method B 1, Retention Tinme 2. 86

m nutes. [23] Mass Spectrum MrH+ 458; HPLC. nethod B 1, Retention Tine
1. 07 m nuwe0o6/oR9p Mass Spectrum M-H+ 496; HPLC. net hedTEBRpoRBRE8t i ON
Time 2.78 mnutes. [25] Mass Spectrgym MrH+ 499; HPLC: net hod A3,
Retention Tine 2.88 mnutes. 15 [26] Mass Spectrum MrH+ 472; HPLC. net hod

A3, Retent T 28 \Y=} 4 HPLC:

ot hod Aol Ade PR HuRRn Do orehaly B Hasd T b i 42 TyFEe |y
met hod S sBﬁE%QttdrH&eﬂ_t' t&%ﬁgra&ée mr@%ﬁﬁtes hQ(glA%r%ﬁhéB@Ci—Eh'lﬁo—M*H*' 497,

HPLC:. met hod A Retentionh Tine 2. m nut es.

2- (2- f | wemorpBeoliyepyvixyiginety.2)e) @anadq]ﬂdcﬂndnbe rbactﬂomnpﬂmmdvassﬁrred at ambient

yl car bonyl am nophenyl ) pyr.i m dj A m xture
2-f| uor 5ergqu9t§peoﬁgy ny#’é’ﬁgﬁ} g&eéﬁiugogcwaa e(@o(ljggd gl}d the regigus, gas adsorbed onto

6- mor phg, \:ieg%tddp'h% ahgae.;]ggggpﬂ} o gfa@@@@ayéag?mqwgpﬁwegmwemtggﬂaﬁd (& 151 g),

25 tetra r'i pheny pal I adi un a saturated aqueous

sol uti ors apntedi Mhe golusntwavelgad betiallyew{th a1106l gjxtenedf nethydemmxchtmidednd ) was
pl aced in a seal ed gl ass tube under an atnosphere of nitrogen and heated

t o 140C meshangl.nThere Xy dhus abtaingdat{3-6M- (ﬁ%’t Pr‘l‘tﬁlﬁﬁf‘@gbon? RIPEHEBY| t ant reacti on

m xture beivne yl ene
chl ori devgé%fgé%ﬁ ﬁ] ﬁ@?gzta%??:{ofiyer vvas n}dl(ﬁév\a%[s%dgg Tn‘e_gg%dlﬁ%ﬁ]over
magnesi D)L @ 9801384 . 5V@RQID] 2E1-1Fen rHS)I, t9e- M(np,urH)t pad- 234,9 QﬂIPLC
using a Waters " Xterra Er eparative_reversed-phase

si |ic) 11D, drl i nen.diD), 1483 (bridihy 6-04s, Hél)d?al:f? @aéﬂhgﬂ%ﬁ &pjtﬁ[)ag %&@%r es

2006) 00451 A Ehso S5 SSHIRR 15 SRRl R A Pl imtiinie,

obt ai nedoliisn P Theidel v tﬁwdmﬁﬁecby-cmwsnno@holmwgmﬁﬁumem silica using an
i ncreasingly pol ar % radient of 0% to 10% nethanol in I ene chl oride as

el uent . Yitachanyleazinephesypyriniding atsraewhd(q)éZgbrhM&nie_awa Gb 1624 &%(m.g

755 S SRS, by 8l 3 4 b o

7.18 {s5,(d 1), 77744&1(114%) 2Hb,(s, 11841694 (s,3H). 8.3 (s, 1H), 10.08 (s, 1H): Mass
Spectrum MH+ 4 he 2-f1uoro-3 hydroxyphenylboronlc acid used as a
starting material was prepared as follows : A solution of boron tribrom de
(0.85|ﬁﬁ ir1fk¥ met hyl ene chloride (2 m) was added to 10 a stirred
solutio €8 uor o- 3- met hoxyphenyl boronic acid (0.51 g) in dry nethyl ene

chl ori d&_(3.hydroxyphenyl)-6-morpholino-4-(3-piperidin-3-ylcarbonylaminophenyl)pyrimidine

A mixture 4-{3-[N-(tert-butoxycarbonyl)piperidin-3-ylcarbonylamino]phenyl } -
20 2-chloro-6-morpholinopyrimidine (0.05 g), 3-hydroxyphenylboronic acid (0.0275 g),
caesium fluoride (0.03 g), [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(II)
1:1 complex with methylene chloride (0.004 g), and methanol (2 ml) was placed in a sealed
glass tube under an atmosphere of nitrogen and heated to 80°C for 16 hours. The reaction
mixture was allowed to cool and added to an ‘isolute SCX3’ column (that had previously been
25 equilibrated with methanol). The column was eluted initially with methanol followed by a
7M methanolic ammonia solution. There was thus obtained a sample of
4-{3-[N-(tert-butoxycarbonyl)piperidin-3-ylcarbonylamino]phenyl }-2-(3-hydroxyphenyl)-
6-morpholinopyrimidine which was dissolved in methylene chloride (1.5 ml) and treated with
trifluoroacetic acid (0.5 ml) at ambient temperature for 30 minutes. The solvent and excess of
30 trifluoroacetic acid were evaporated and the resultant residue was purified by HPLC using a
Waters ‘Xterra® preparative reversed-phase column (5 microns silica, 19 mm diameter,

100 mm length) using decreasingly polar mixtures of water [containing 0.1% trifluoroacetic



(20 m) that had been cooled to OC. The reaction m xture was stirred at 0C
for 1 hour. Methanol (7 m) was added and the reaction stirred for a
further hwonoaoo®ds The resultant mixture was evapor at edT/d¥bésaned7s(2 m)
was added to the residue and the saqlgjtion was evaporated. The residue was
triturated under di ethyl ether and the m xture was filtered. The 15
filtrate ) i turated. under nitrile.

or at ed nd t
The resdf ﬁ’? %‘E?F ngrlgase }1%1 iﬁ% r‘laer%l’@ {gwaévggsrs‘% ey aélcgstogbuq?t rile
and dri h \ henydebaéRi ¢ aci d
(0. 064 th F\‘il Ngvgrsé‘% lg%s%&ﬁldﬂQbﬁﬁﬁl‘?ﬁO %ugllng%ﬂaﬁ;y Mﬁlﬁ?@ﬂ)&% (eg, 2]24') oS
(s, 1H).7Mh®thanolic ammonia solutlon as eluents The materlal so obtained was triturated under

o °r2%h§ey et oTby P i abyvos o iy SeaLeh e bR or i e

di hydrat )S SHSPRASIOY
Im%rpsﬁé)l%l no- H%gﬂﬁﬁ?@g%ﬁgin@ r%‘%?%é‘(?pﬂ g) ﬁ%@eﬁg ate (220 m)

and t he Regsitioh fine 10d minutes. was stirred and heated to 60C for 3.5 hours. The
reaction mxture was allowed to cool and aqueous anmoni um hydroxi de
(d=0.88; 60 m) was added. The m xture was stirred 25 vigorously for 30

m nut es [ ich the ethyl acetate | ayer was decanted off. The organic
sol vent evapor at ed and the residue was purified by col um

chr omat ogr aphysig@gargilddonaptisedges @rthosectesaibied gh Exmoaplarl, greagpeptiaef 0% to 30%

ethyl acetate in nethyl ene chlorjde as el uent There was thus obptaj ned
4- (3- wn%@pﬁ@wypl)enzl)o%(%hﬂlrexmbﬂathp@momfmhﬁePw%@oW?Screftolefg@“b;L NMVR

?pigt r ggp?l(om@b?%%ﬁg ?413 to gbb% thf%f%ﬁ) (Jﬁds %’Qm (él 1Z gffgc[?:"ﬁtlﬁlgsw&eﬁgrse 1H),

Di i sopr apitéd; piyHagartiesecdndiry @)un‘b@&#o@ﬂdﬁithetdﬁr&x?ht aclflddvewpmtdcwd ofa
N-(tert-butoxycarbonyl Ipl peri di ne-3-carboxylic acid

2- ( 7- az dbearrbetoxyeaghanyl gropp v@wiwwmmq@bmwmm@h éref,l}m@acen@wd as
1,1,3,3-tetra hexaf | uor ophosphate (2.04 g) and DVA (20 m ) and
the mxtc{‘f?éibea%ﬁéhﬁﬁgg ;Pt anbi ent tenperature for 5 m nutes.

4- ( 3- Am nophenyl ) - 2-chl oro- 6- nor pholTapipMIi m di ne (1.2 g) was added and
the reaction mxture was stirred at anbient tenperature for 2 hours. The
sol uti on was evaporated and the resi due was adsorbed onto 5 reversed-phase
silica using an "Isolute SCX-3' colﬂi; (50 g) and allowed to stand for 5

o
(4

m nutes. The colum was eluted inifially wwth a 10:1 m xture of nethyl ene
chloride and nethanol. There was tthus _obtai ned
4-{3-[N-(tert-butoxycarbonyl) pi peri diNh-

3-yl car bonyl am no] phenyl } - 2- chl or o- 6-jpor phol i nopyri m dine (0.52 g); NWR
Spectrum (CDC13) 1.41 (s, 9H), 1. 1 (m 2H), 1.81-1.9 (m 1H),
1.99-2.06 (m 1H), 2.41-2.49 (m | 2

- Qt
HO N
(R),
No. & Note (R*), x!-Q!

[1] 6-fluoro piperidin-3-ylcarbonylamino
[2] 6-fluoro 2-piperidin-4-yloxyacetamido
[31 4-fluoro piperidin-3-ylcarbonylamino
[4] 4-methyl piperidin-4-ylcarbonylamino

20 Notes The products gave the characterising data shown below.



10 1H), 3.11-3.26 (m 1H), 3.43-3.84 (m 11H), 6.7 (s, 1H, 7.19 (s, 1H),
7.33 (t, 1H), 7.62-7.68 (m 2H), 8.11 (s, 1H). The colum was subsequently
el ut ed wiwb 28067005918t hanol i ¢ ammoni a sol uti on. There wagctrigsoesmaé7sed

2- chl or o- 6- nor phol i no- 4- ( 3- pi peri di_nRyp»3- yl carbonyl am nophenyl ) pyri m di ne as
a solid (0.52 g); NWR Spectrum ( 3) 1.69-1.82 (m 3H), 3.06-3.17 (m

2H), 3.25-3.31 1H), 3.62-3.82. 11H),..6. 7 , . 7.36 1H),
7.H%s4 15 [tH, Mfgmﬁuf&@é%%ﬁ)’?%‘?%é%?ﬁf%ﬂlc i%‘.? Wg? P%e,]a%l?r)s.zalgg g{?{ﬁr‘é‘t%
|2m( gi' qurh%\)ﬁfngé)}{téggzlé\)e;ﬁ? FORIORR0! E0sfr(sRigRiaRer NNIR-She¥iGar oNIgam nonhany! ) pyr
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seal ed MkBE3992.uUbe under an at nosphere of nitrogen and heated to 80C for 16
hours. The reaction mxture was allowed to cool and_added tgQ an isolute
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i xt ur esnisfowrveaadiatiamioail imigutes- 186se¢anfl peEHBHOSH &) YH3 200890059138

PCT/ GB2005/ 002678,, -91 aci,d] a cetonitrile I i o]
obt ai neo"’Q a)d%fOBg?‘élﬁ’d’f?fH? add Pi‘]aﬁﬁggei@aé]l%t} eereagté?_ ?rg\%h(rggl té’%tf‘ %E(g%?m Slh?athé
col umy (shheProdéainRg TheédubbhireaBiion dRlurewes evipdrGdedid tie Bvlduetwaapatified
amoni a solution as eluents. The naterial so obtained was triturated under

di et hyl betdodumn Fhremategmphaion sdlislaivdingas ingressinglypelar gradieniof 0% frel00hathat i ed.
There was thus 5 qgbtained,the.titl.e conpound (0.0 . Ma M- H+
460: HPL"(‘E?taFFe‘PFF&’dhﬁ%Tf Chiggitecterisnt -1 oS Tos s 8&?8“36% %&%%né'%iﬁﬁérﬁﬁ%&%‘
anal ogous ofsRtinbPRfnidiersanplie (6.343 ,mr%émh.e 10
4-( 3- amﬁgﬁﬁgﬁgﬁﬁgﬁ%lé&wgﬁ%mt hylbphenyl )e- 6- m)rlpr(ml i ng);gri m di ne_was
react ed (RIMSOUHS.67-3.78 (m, SH), 4.59 (d, 2H), 5.13 (s, 1H), 5.25 (t, 1H), 6.62-6.72 (m, 1H),

20 6.97-7.03 (m, 2H), 7.23-7.29 (m, 1H), 7.45 (d, 2H), 8.31 (t, 1H), 8.37 (s, 1H).
[2] 2-[N-(tert-Butoxycarbonyl)piperidin-4-yloxyJacetic acid was used as a starting

material. The product gave the following characterising data :- NMR Spectrum: (DMSOde)
1.28-1.44 (m, 2H), 1.84-1.96 (m, 2H), 2.35-2.55 (m, 2H), 2.87-2.99 (m, 2H), 3.39-3.49 (m,
1H), 4.11 (s, 2H), 4.59 (s, 2H), 5.21-5.32 (m, 1H), 7.06 (s, 1H), 7.32 (t, 1H), 7.46 (d, 2H),

25 7.83-7.91 (m, 1H), 8.26-8.35 (m, 2H), 8.38 (s, 1H), 8.83 (s, 1H); Mass Spectrum: M+H" 522.
[3] NMR Spectrum: (DMSOdg & CD3CO,D) 1.68-1.77 (m, 2H), 2.04-2.16 (m, 1H),
2.9-3.38 (m, 5SH), 3.71-3.83 (m, 8H), 4.59 (s, 2H), 7.17 (s, 1H), 7.35-7.46 (m, 3H), 8.05-8.12
(m, 1H), 8.3-8.34 (m, 1H), 8.4 (s, 1H), 8.66 (d, 1H); Mass Spectrum: M+H" 492.

The 4-(3-amino-4-fluorophenyl)-2-(3-hydroxymethylphenyl)-6-morpholinopyrimidine
30 used as a starting material was prepared by the reaction of 3-amino-4-fluorophenylboronic acid
and 4-chloro-2-(3-hydroxymethylphenyl)-6-morpholinopyrimidine using an analogous

procedure to that described in Note [1] above. The required starting material gave the



appropriate carboxylic acid to give the conmpounds described in Table M

Unl ess otherwi se stated, primary and secondary am no groups in the

car boxyl iwoacishosmse protected by a N-tert-butoxycarborgir/gproesnonérsch was
renoved by treatnent with trifl uoro tic acid as described within Exanple
1. 15 Table 111 ONN2X1- N6 ~R4)r No&Note(R4)rX1Q1
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N-(tert |m$ﬁyﬁhr bgnyl ) pi peri ﬂl n;a 3-carboxylic acid was used as a starti ng
materi a e t i t
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2H), 7. aﬁetﬁo&AQ;lRéthtm‘rﬂTﬂﬁez & dofmBe2?2 (m 1H), 8.3-8.39 (m 2H), 10. 14 (s,
1H); Mass Spectrum

Th
4-( S’ ami no- 6 ?helﬂo%qmﬁ;ﬁ ymémyt@eafﬂaﬂd;zmifé{qwnﬁﬂaﬂahew%6mmh8hlmaﬁmwdi ne
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3- am no-Rid dndor- Qﬂb@lﬁwt3)ﬁj’/dmxjanéthyl@hér@l)l@ﬁ]cgphohnopynnndme using an analogous

tetraki s(tri phenyl phosphi ne) pal | adi unm( 0 (0.017 g), a saturate aqueous
sol ut 1®rpregedyrsdp that dascrbedinelNetg. [ babays- khﬁrﬂuﬂﬁﬁ slgitmganitemal gaye t q\ﬁag pl aced

in a sealgd gl %ﬁirraggq%{lgg%gf_ gglgm Rhe - lﬁf 34 trogen and heated to 120C

usi ng MPCT OWE e es second portion (0.185 g) of
3-am no-
Example 8

2-(3-hydroxyphenyl)-6-morpholino-4-(6-fluoro-3-piperidin-3-
15 ylcarbonylaminophenyl)pyrimidine
Using analogous procedures to those described in Example 1, 4-(3-amino-
6-fluorophenyl)-2-(3-hydroxyphenyl)-6-morpholinopyrimidine (0.153 g) was reacted with
N-(tert-butoxycarbonyl)piperidine-3-carboxylic acid (0.107 g) and the resultant product was
treated with trifluoroacetic acid. There was thus obtained the title compound (0.138 g); NMR
20 Spectrum: (DMSOds) 1.86 (broad peak, 1H), 2.08 (s, 1H), 2.85 (broad peak, 1H), 2.95 (t, 1H),
3.11 (t, 1H), 3.2 (d, 1H), 3.35 (t, 1H), 3.75 (s, 8H), 6.91 (d, 1H), 7.06 (s, 1H), 7.32 (m, 2H),
7.88 (m, 3H), 8.24 (d, 1H), 8.59 (s, 1H), 9.52 (s, 1H), 10.38 (s, 1H); Mass Spectrum:
M+H" 478.
The 4-(3-amino-6-fluorophenyl)-2-(3-hydroxyphenyl)-6-morpholinopyrimidine used as

25 a starting material was prepared as follows :-

A solution of sodium carbonate (1.89 g) in the minimum volume of distilled water was
added to a mixture of 2,4-dichloro-6-morpholinopyrimidine (1.04 g), 3-hydroxyphenylboronic
acid (0.472 g) and 1,4-dioxane (40 ml) under an atmosphere of nitrogen.
Tetrakis(triphenylphosphine)palladium(0) (0.111 g) was added and the resultant mixture was

30 stirred and heated at reflux for 4 hours under an atmosphere of nitrogen. The mixture was
cooled to ambient temperature. The solvents were evaporated and the residue was partitioned

between ethyl acetate and water. The organic phase was washed with brine, dried over



6-f | uor ophenyl boroni c acid was added and the reaction m xture was heated to
140C using the 15 sane procedure. The resultant reaction m xture was
evapor at esoanab/dbasr esi due was purified by col um chrowetrageen2as silica
using an increasingly polar gradientgpf 0%to 100%ethyl acetate in

met hyl ene chloride as eluent. There was thus obtained
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mat eri al e product gave the foIIova%characterlm ng data :- Mass

Spect r umbtainedi4-f3rgmingré-Guorapbemd 2 AB-hydiex pphenyh-6tngephelinepysintiding s a palid
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3- ani no-7g (&t Mt), AW, RENHONBS (magiL 9arkds, 1H); Mass Spectrum: M+H" 367.
4- chl or o- 2- ( 3- hydr oxymet hyl phenyl )~ 6- nor phoI rnopyrimdi ne using an

anal ogous 10 procedure to that described in Note [1] above. The required
starting . material gave the follow ng characterising data :- Mass Spectrum
MrH+ 32X e 8

4-[6-fluoro-3-(piperazin-1-ylcarbonylamino)phenyl]-2-(3-hydroxymethylphenyl)-

6-morpholinopyrimidine
Under an atmosphere of nitrogén, 4-(3-amino-6-fluorophenyl)-

2-(3-hydroxymethylphenyl)-6-morpholinopyrimidine (0.06 g) and diisopropylethylamine

25 (0.054 ml) were added in turn to a stirred solution of bis(trichloromethyl) carbonate (0.03 g) in
dry dioxan (2 ml). The reaction mixture was stirred at ambient temperature for 5 minutes.
tert-Butyl piperazine-1-carboxylate (0.057 g) was added and the mixture was stirred at ambient
temperature for 3 hours. The solvents were evaporated. Trifluoroacetic acid (1 ml) and
methylene chloride (1 ml) were added to the residue and the resultant solution was stirred at

30 ambient temperature for 20 minutes. The mixture was evaporated and the crude product was
purified by HPLC using a Waters ‘Xterra’ preparative reversed-phase column (5 microns

silica, 19 mm diameter, 100 mm length) using decreasingly polar mixtures of water [containing



2- (3- hydr oxyphenyl ) - 6- nor phol i no- 4- (6-fl uoro- 3- pi peridin-3- 15

yl car bonyl am nophenyl ) pyri m di ne Usi ng anal ogous procedures to those
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with HiZ6-hydnoxymethsiphinyDe@araypholime-bCHpiperasn: b02678 - 94 anhydr ous
magnesi um..sul . The crude product was purified by colum
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m ) undeNMRSpecrimy RRMSQske) 272 FoterftH), 3.37-3.44 (m, 4H), 3.73-3.86 (m, SH), 4.61 (s,
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of nitrqgenmnslaheat ey §.95-3248Cm, OE), W6 (6, CHPVISR sr%ddr@hi PRH'ar7515 minutes.

The mixture was cool ed to anbient fenperature. e solvents were
evaporated and the residue was partitioned between ethyl acetate and water.

20 Example 11
2-(3-hydroxymethylphenyl)-4-[3-(N-methyl-N-piperidin-4-ylcarbonylamino)phenyl]-

6-morpholinopyrimidine
A solution of benzyl 4-(chlorocarbonyl)piperidine-1-carboxylate (0.114 g) in THF
(0.5 ml) was added to a solution of 2-(3-hydroxymethylphenyl)-4-[3-(N-methylamino)phenyl]-
25 6-morpholinopyrimidine (0.102 g) and diisopropylethylamine (0.076 ml) in THF (1.5 ml) and
the resultant reaction mixture was stirred at ambient temperature for 10 minutes. The reaction
mixture was partitioned between methylene chloride and water. The organic layer was washed
with brine, dried over magnesium sulphate and evaporated. The residue was purified by
column chromatography on silica using an increasingly polar solvent mixture gradient of
30 isohexane and ethyl acetate as eluent. There was thus obtained

4-{3-[N-(1-benzyloxycarbonylpiperidin-4-ylcarbonyl)-N-methylamino]phenyl } -



The organi ¢ phase was washed with brine, dried over anhydrous magnesi um
sul phate and evaporated. The crude product was purified by colum

chr omat ogwepbys/@m1s8i | i ca using an 15 increasingly pol ar pgrasB2ees000§780% t 0
100% et hyl acetate in nethylene chlojd de. There was thus obtained
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and the m xture was filtered and the filtrate was evaporat ed. The
resul t arfrmemhelinapyrigidinerysed apa garting geaterinl dag preparadas followss ve a sol i d whi ch

t he t : ; fgaggf%od@%%g %Q?%h%pﬂkﬁé%’%r a?%s %Eg&g%fgwgr E/(Jj?%f-%ﬁm ned

3. 35- & 4% [§4a,4 58 tetraméthyl-$,3, Bilboxabotolon- 24y1ﬁﬂxeﬁmcaﬂﬂ)nate5((259(g), 4-¢hibro-7. 03 (s,
1H), 7.23 (t, 1H), 7.45°7.47 (m 2H), H% (m 1H)
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4- (3-am nophenyl ) - 2- ( 3- hydr oxynet hyl phenyl%
130°C using microwave radiation for 15 minut he cooled reaction mixture was filtered

)

20 and the residue was rinsed with DMF. The filtrates were mixed and concentrated to low
volume. Water (20 ml) was added to the residue. Trituration produced a solid that was
collected by filtration, rinsed in turn with water, methanol and diethyl ether and dried. There
was thus obtained 4-[3-(N-tert-butoxycarbonylamino)phenyl]-2-(3-hydroxymethylphenyl)-
6-morpholinopyrimidine as a gum (0.165 g); Mass Spectrum: M+H" 463; HPLC: method Al,

25 Retention Time 2.62 minutes.
Under an atmosphere of nitrogen, lithium aluminium hydride (1M solution in THF;
2.16 ml) was added dropwise to a stirred mixture of 4-[3-(N-tert-butoxycarbonylamino)-
phenyl]-2-(3-hydroxymethylphenyl)-6-morpholinopyrimidine (0.167 g) and THF (4 ml). The
mixture thus obtained was stirred and heated to reflux for two hours. The reaction mixture was
30 cooled in ice and quenched with a saturated aqueous sodium sulphate solution. Ethyl acetate
was added to the mixture and the supernatant organic solution was decanted. The aqueous

layer was rinsed twice with ethyl acetate by decantation. The combined ethyl acetate solutions



6- nor phol i nopyri m dine and tert-butyl piperazine-|-carboxylate. The

resul tant product was 15 treated with trifluoroacetic acid. There was thus
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6- nmor phol i nopyri m dine used as a starting material was prepared as foll ows

During. a periqd of 15 mnutes, nitrogen gas was passed through a m xture
of tem?&ﬂﬂ}i’le—ﬁ

4-(3-carbamoylphenyl)-2-(3-hydroxymethylphenyl)-6-morpholinopyrimidine

Using an analogous procedure to that described in Example 12, 4-chloro-

2-(3-hydroxymethylphenyl)-6-morpholinopyrimidine was reacted with

3-carbamoylphenylboronic acid to give the title compound in 23% yield; Mass Spectrum:

25 M+H" 391; HPLC: method A1, Retention Time 2.53 minutes.

Example 14
4-[3-(N,N-dimethylcarbamoyl)phenyl]-2-(3-hydroxymethylphenyl)-
6-morpholinopyrimidine

30 Using an analogous procedure to that described in Example 12, 4-chloro-

2-(3-hydroxymethylphenyl)-6-morpholinopyrimidine was reacted with
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(4 m). 4  hus r qufor t wo
hours, ~ Tha e HpHERI S IBL RGN MRS T b i GPhaREPRERKER: (R |

sat ur at eg-bamzuegars]l-4 odiNINNE IV plahtethglunbrion. heﬁﬂll;drolﬂmeplﬁ’lt@(o G)%Sg)add eaMF o the
m xture and the supernatant organic solution was decanted. The aqueous

| ayer 1Gvd8-3mhsad thefeagtiognpituse Wﬁ sepieated & ampient serppesptpEsor imnefsm ned

o SR AR SRR By i

2- ( 3- hy cidaxy ames thy Ir@ilﬁﬁlyﬂrﬁmﬂlré Faé Wageddiydtedionad)rmihetydni-aBowed phahndwpyri m di n
e as a gum_ (0.14 g); Mass Spectrum MrH+ 377; HPLC. nmethod Al, Retention
Tinme 2. mﬁq{@@x@geratyr@@a% haurso The reaction mixture was evaporated and the residue was

Tt e AN pRER beuiootar e RIS i ETiens NGNS {2 myrRERge: OBV
]g Pugflilsd ce(h(sozﬂlg( mhg?éshlthlﬁ&bm%ﬁ)ﬁa)s Iﬁﬁﬁ‘whmiihiéhtﬁerﬁpérﬁkuf@fo@ 30 @inute@€BhaIM

[1, ﬁ blfﬁl(’?ifpﬁ@ﬁwmﬁh H@gﬂe@drl@wﬁé]smlwﬂ iredipao] amthﬁ(sqﬂu)loqws conpl ex
seal eq giaREAEdpdnE ik Has B ln BRES R PP el ok ORI A eD, 5,

15 M nut®éps JiMRuERR GdrAchifihHykfokidka STHRMRIRAI8 wasl figBkkdtahe the FitdhatUsasisified
triturated under water. The resultant solid was isolated and purified by

HPLC ushyrngIanamgrasWaImeKt@ra ;pmq@aat%wv@raeémmﬂwmﬁm@pmmh% 1%imons
11 OBy A%l dDRTEN B 200D SR boldP .8 SF SR ASbnteiRB 36 HUSbY ©°
ammonium hydroxide (d=0.88)] and acetonitrile as eluent. There was thus obtained the title
compound as a solid; NMR Spectrum: (DMSOds) 1.02-1.14 (m, 2H), 1.61-1.67 (m, 2H),
2.39-2.47 (m, 2H), 2.9-2.97 (m, 2H), 3.16-3.2 (m, 2H), 3.75-3.88 (m, 8H), 4.61 (s, 2H),
5.23-5.3 (m, 1H), 7.33 (s, 1H), 7.45-7.48 (m, 2H), 7.63 (t, 1H), 7.96 (d, 1H), 8.35-8.45 (m,

25 3H), 8.57 (t, 1H), 8.67 (s, 1H); Mass Spectrum: M+H" 488; HPLC: method A1, Retention

Time 3.72 minutes.
The 4-(3-carboxyphenyl)-2-(3-hydroxymethylphenyl)-6-morpholinopyrimidine used as
a starting material was prepared as follows :-
A solution of sodium carbonate (0.848 g) in water (10 ml) was added to a mixture of
30 4-chloro-2-(3-hydroxymethylphenyl)-6-morpholinopyrimidine (0.612 g),
3-carboxyphenylboronic acid (0.332 g) and 1,4-dioxane (25 ml). The mixture was purged with
nitrogen, stirred and heated to 50°C. Tetrakis(triphenylphosphine)palladium(0) (0.046 g) was



15 ammoni um hydr oxi de (d=0.88)] and acetonitrile as eluent. There was thus
obtained the title conmpound as a solid (8.6 ng); NWVR Spectrum (DVSQd6)
2.83 (d, w8b)20062079483.88 (m 8H), 4.62 (d, 2H), 5.26 (tpctldB2005/@7676s, 1H),
7.44-7.48 (m 2H), 7.99 (d, 2H), 8.3¢98.4 (m 3H), 8.44 (s, 1H), 8.51-8.56
(m 1H); Mass Spectrum MrH+ 405. 20 Exarrpl e 13

4-(3-car 3- hydr.ox ho d|ne

USI( ng anadglggF‘B‘ggl?s%B)F@EBéﬁ‘}Fee‘xf%he@ H‘)“? ﬁn@ggﬁaﬁ %’11%% Ioro-
2-(3-hyds (P:iﬁl/ﬂﬂ?éshylt HRhERYibh nﬁx Qgé)éddi&ﬂ)brahﬁéﬂt @anly@aufeeameqﬂlxmre Was

3- car banoyl phenyl bor oni ¢ aC| give the title conpound in 23%yield; Mass

Spect r unevaparatelt- Fthyd 9dctateMas. adda&i tbcthle vaksjduRéslrwtaddry Watmecoﬁta&ﬁngamltc@md
Exampl e 14 4-[3- (N, N-di net hyl car pheny (3- hydr oxyne nyl ) -
6- mor phoTb%WL@ﬁf‘&P?f@l@ow%lﬁ teg%ygﬁé@ 5&’0@9‘15458% E%/WB Pﬁa’t m&i’ég‘grq?bed i n

CE ey SRR TGy ane v ke

3-(N, N duhﬁsbﬂstyineant(amwO)(pﬂslmny]I)m@@aiydcm@mam}ﬂmegweé-mbmhbhmlqmdmund in
31% yi el d I\/ass Spectrum HPL B 1 Retention Time 1.55
m nut es. guﬁssectrum (DMSOd6)371 3. 88 (m, 8H) 461 (d, 2H), 5.29 (s, 1H), 7.34 (s

4 {3-[4 ) r } Vs eny
s &%ﬂ“ﬁ?%@ P Fios i LRSS RR T AR MR bl o e A R L

st irred @i HHHMas@fSDectrum. M+H" 392.

4- ( 3- car boxyphenyl ) - 2- ( 3- hydr oxynet hyl phenyl ) - 6- nor phol i nopyri m di ne (0.039

g), @®@benzotriazol-1-yl-N, N, N, N -tetranethyl uroni um hexaf| uor ophosphat e

(0.038 gﬁ é"mdle% 10 (0.3 m) and the reaction m xture was soni cated at

anbi ent re for 1 mnute. A solution of

4- (t ent - but oxysiag hedyaRipicsraiRY to thogteddsclitid it Bxampled)s, 4n3LbokPptitngl)) was
added and the resultant m xture was was sonicated for 1 mnute and all owed

to stand-&d-hydesyethylpbernydrermarphaligepamisine was reped wHB thoaPPRoBrialy EMigs

evaporated.angd the res v [ Gf tic
cora (2 hiy ¥ heenprbits s PSR St fofeilt Woglagddrb HIRERSE | 51
sol utiyg9 nse\é@%ia?b il radpsaf teaithing @cﬁﬁﬁﬁaﬁm&rﬁmﬁcgio@ﬁ that Fokin® part dhah arfidst ur e
was evapor at e The Tesi due was di ssolved in ethanol and the solution was

evapor at gaup)Twere peaseaiedbia d/-idisugexpsarbonylmvpuy whigh wiap remeveaddyi traamentiyvithe
addi tion

n?luo%acgtlc acid as described within Example 15. If no such additional primary or
secondary amino group was present, the procedure of treatment with trifluoroacetic acid that is
described within Example 15 was omitted.

20

Table IV

)
N

AN

| P X! - Qf
HO N
No. & Note x! Q!
[1] CONH ethyl

[2] CONH isopropyl




drops of aqueous ammoni um hydroxi de. The m xture was filtered and the
filtrate was purified by HPLC using a Waters "~ Xterra' preparative

rever sed-wbase/msdiemm (5 microns silica, 19 mm 20 di anetrer;GB206/mra7Bengt h)
usi ng decreasingly polar mxtures ofjgpater [containing 1% aqueous amoni um
hydr oxi de (d=0.88)] and acetoni trile as eluent. There was thus obtained the

II’\I\IE‘MEI\ 1 1 4L

PPNl

tl t | e CG'IVTpGHH . l\\I'PVI\ \J CULI u“lnl UI'VL.JWU 1 02 L. L= \ 1y ZH)
1.61-1. 67 (bl 2H) C@Mglz 47 (m| SOBOPYD 02 97 (m 2H), 3.16-3.2 (n] 2H),
3.75-3. ]st),C T (S, ZH), P?O =573 (m IH), 733 (S, II-T1),
7.45-7.48(m4 (t, 111), (d, 1H), 8.35-8.45 (m 25 3H)| 8.57
(t, 1H,| 8. 6[3](5 (j(bNH Mass Spect|cyglobidyiH+ 488; HPLC: nethod Al, Retention
Tinme 3. 712 mnuted _The
4- (3-car boxy[ﬁhenyI(}OEH(B hydr oxyrr@Vﬁquméﬁm }-y6- nor phol i nopyrl m di ne used
as a stmartt wWasS—ptrep as—fFoHHows———A—seolut+er—oef—soei{m
car bonatle (f7§4 gC)FC’W wat er (10 ﬁPy was added to a m xture of 30
4-chl or g- z (B1 Y UTEENAET NyT phenyl T Fopyrimdine (0.61Z g),
3- car boxy phe Ibcr(gc)rsu c acid (0.33 ?yag)%g@%i&fndi oxane (25 m). The n xture
was purded woth r(;(omﬁgen stl rre(ﬂetmhgidﬂtbpﬁﬂaﬁdl ylo 50C.
Tet r aki s@u_ﬁe.n.; sl . 3 QAL 3
PCT/ GB2005/ 08¥67¢ tzl‘@h@t}’ﬁﬁwbd m xt ure was heated to reflux
under an—atng phtl IIILIUQCII 1 Z0- 1T Fhre—reaction—ixturf was
cool ed tlo afmbi‘ent (‘t;%r Her at ur e. Thg"%]i‘%yﬂfcﬁ) Ra evaporated. Ethyl acptate
was addgd tojfjhe [[qNfue T ol T owed confarning acetrc acitd. [The
resul t ant s(gsoenﬂ on_was isol ated 2 \P@éﬂ%{atl on and washed in turn th a
9:1 mixtlure[tH] 5 [di@N{ME) et her andyamindestndl and with diethyl ether. [The
solid sgobtalned was dried— Thefe was thus obtained
4- ( 3-car boxﬂfHeny IC)‘OIEG%Q% hydroxyrr@t%ﬂ?ﬂﬁl@ﬂyl ) - 6- nor phol i nopyri ni di ne
(0.483 ST (DVBEd 6371 H—461—<(d—2++5] 29 (s,
1H . 7.34 (gm %I&fﬁs 7.49 (m 1%“""?‘%%"%’1?{@ 8.09 (d. 1H). 8|35 (d,
1H), 8.42 ($1611H ,C@Nﬁz (d, 1H), |8.&hnofeiyl 1H) ; Mass Spectrum MrH+ B92. 10
Exanpl e |16 Using lanal ogous procedures to those described in Exanple {15,
4- ( 3- car|boxyBHenyIQONB- ( 3- hydroxy@anblhy]ptnlqahwyletﬁylnorphoI i nopyri m di ng was
r eact ed \u t h t hn Y a¥a¥s f'\l’\l“l al-e am he to r1| v-e—t he chpnunrlc rlnchrl hnd n
Table I\, UN8ss [SOFFW se st at ed Cakampyimsiiayl primary or 15 secondarl ami no
groups ijm ChEg e gt er—ttram 3o ttrat—formpart—of—anmam de
group) Were[lor]otegoelgﬁt)y a N-tert iéé?boxyghjéﬁtg’gnyI group which was renpved by
treatment wiid] |CONH N-methylcarbamoylmethyl

[21] CONH N-isopropylcarbamoylmethyl

[22] CON(Me) N,N-dimethylcarbamoylmethyl

[23] CONH 2-carbamoylethyl

[24] CONH pivaloylmethyl

[25] CONH 4-(N,N-dimethylamino)butyl

[26] CONH 3-methoxycarbonylpropyl

[27] CONH 4-(aminomethyl)phenyl

[28] CONH 4-aminobenzyl

[29] CONH (2R)-tetrahydrofuran-2-ylmethyl

[30] CON(Me) tetrahydrofuran-2-ylmethyl

[31] CON(Me) 1,3-dioxolan-2-ylmethyl

[32] CONH 1,4-dioxan-2-ylmethyl

[33] CONH 5-methylisoxazol-3-ylmethyl




trifluoroacetic acid as described within Exanple 15. If no such additional
primary or secondary am no group was present, the procedure of treatnent
with trifwoen@aosiisc acid that i s described wi thin Examrpirasskbosmse7em tt ed.

20 Table IV OCN N X1 - % & Note XI QL [1] CONH ethyl [2]
CONH i sopropyl WD 2006/ 005918 PCT/GI% 05/ 002678 -100 [ 3] CO\I( NE) I sopr opyl
[4] CONH-propy—t5] v 7] CONH
allyl [4] Cy pyI rret hyl ) dropyran 4-yl [10] CONH
2- et hoxyferh [ 3- €T NOXyR Y. cyanonmet hyl [ 13]
CON( Me) cya#osrlet rﬁON CON( Et ) ?P cyg?mzc‘)’lét ﬁ"ll?’& ?E] CONH
1- cyano-{l - mg361y| atdyNH [ 16] CONH| 3-@yeinapgl-wyljedi CONH
2- met hyl|sul phonyllet hyl [18] CONH carbanoyl net hyl [19] CONH
1- car barfoy! &Hyi |[CONHCONH N- net fHE &Griidaspl-reteghyl

[38] CONH pyridin-3-ylmethyl

[39] CONMe) pyridin-2-ylmethyl

[40] CON(Me) pyridin-4-ylmethyl

[41] CONH 2-pyridin-4-ylethyl

[42] CONH 5-methylpyrazin-2-ylmethyl

[43] CO 4-aminopiperidin-1-yl

[44] CcO 3-cyanomethylpiperidin-1-yl

[45] CO (2R)-2-carbamoylpyrrolidin-1-yl

[46] CO (25)-2-carbamoylpyrrolidin-1-yl

[47] CO (25)-2-methoxymethylpyrrolidin-1-yl

[48] CO 3-oxopiperazin-1-yl

[49] CO 5-o0x0-1,4-diazepan-1-yl

[50] CO 4-(1-methylpiperidin-4-ylmethyl)piperazin-1-yl

Notes The products gave the characterising data shown below.

[1] Mass Spectrum: M+H* 419; HPLC: method A3, Retention Time 2.72 minutes.

[2] Mass Spectrum: M+H' 433; HPLC: method A1, Retention Time 2.1 minutes.

5 [3] Mass Spectrum: M+H" 447; HPLC: method A3, Retention Time 2.9 minutes.
(4] Mass Spectrum: M+H' 433; HPLC: method A1, Retention Time 2.11 minutes.
[5] Mass Spectrum: M+H" 445; HPLC: method A1, Retention Time 2.11 minutes.
[6] Mass Spectrum: M+H" 457; HPLC: method A1, Retention Time 2.23 minutes.

[7] Mass Spectrum: M+H" 431; HPLC: method A1, Retention Time 2.8 minutes.
10 [8] Mass Spectrum: M+H" 445; HPLC: method A1, Retention Time 2.17 minutes.
[9] Mass Spectrum: M+H" 475; HPLC: method A1, Retention Time 1.92 minutes.
[10] Mass Spectrum: M+H" 463; HPLC: method A1, Retention Time 2.76 minutes.
[11] Mass Spectrum: M+H" 477; HPLC: method A3, Retention Time 2.83 minutes.
[12] Mass Spectrum: M+H" 430; HPLC: method A3, Retention Time 1.97 minutes.
15 [13] Mass Spectrum: M+H" 444; HPLC: method A1, Retention Time 2.03 minutes.




[ 21] CONH N-isopropyl carbanoyl met hyl [22] CON( Me)

N, N- di net hyl car banoyl net hyl [23] CONH 2-car banoyl et hyl [24] CONH

pi val oyl meohygés/Jo2ap CONH 4- (N, N-di net hyl am no) butyl [ 26 TABYE5/002678
3-met hoxycar bonyl propyl [27] CONH 4gban nonet hyl ) phenyl [28] CO\H

4- am nobenzyl [29] CONH (2R) - tetrahygrofuran 2-ylmethyl [30] CON(Me)

hyd I h
L S SR e L RGP s oS
PCT/ GB20Q§4 008 SS peclirh: Miﬁb 4%@\'*;!1:1@* nfEREAN, ﬁewdtf&tﬁ)ﬂe 2.1 BmlnutN( Ve)
1H i m dazol - Z-yI net hy [3 CONH Z-(1H 1 m dazol -4-yl)ethyl [37] CONH

2- (1H | rmm;azoMaasggepeumyM+m6 BIDNG: pyethiadi Al Cthd:ntmnHEAme[Z%E]mm&( Me)

DYy di 7k Mﬁ%ﬁ&b%ﬁ%ﬁ 4 dl?fzr?ﬁ Teoiglong S éél @

4- ani ng)pz Ty ¥ha @ ‘iﬁ)l%%@@fi‘@@ﬁ%&' d, ! 84{24§| 8 i, o

(2R) - 2- moyl pyfrolidin (29) 2carb yrro

[ 47] CO$B$It— JZH)II&Q"IO(X,ylrI‘Et Mdsp§pectuind iMH+H 497. [ 48] CO 3- OXOpI perazin- 1- yI
[49] CO 5 oxo 1 |azepan 1-

- (1-mot B§T pi RS9 B8 S2 . 10FD) 4 Akt EDTHAL 5> SRS Gave ¢ he

char act efgrs kg daff, §.Q§W.‘s PEh,oM), 7.63-7.69 (m, 1H), 8.03 (d, 1H), 8.36-8.42 (m, 1H), 8.43-
8.49 (m, 2H), 8.71 (s, 1H), 8.85-8.92 (m, 1H); Mass Spectrum: M+H" 448.
10 [19] Mass Spectrum: M+H" 462; HPLC: method A1, Retention Time 1.68 minutes.
[20] Mass Spectrum: M+H" 462; HPLC: method A1, Retention Time 1.66 minutes.
[21] NMR Spectrum: (DMSOds) 1.09 (d, 6H), 3.78-3.92 (m, 11H), 4.61 (s, 2H), 5.3 (s, 1H),
7.36 (s, 1H), 7.44-7.49 (m, 2H), 7.66 (t, 1H), 7.84 (d, 1H), 8.0-8.04 (m, 1H), 8.37-8.41 (m,
1H), 8.43-8.49 (m, 2H), 8.70 (t, 1H), 8.83 (t, 1H); Mass Spectrum: M+H" 490.

15 [22] Mass Spectrum: M+H" 490; HPLC: method Al, Retention Time 1.76 minutes.

[23] NMR Spectrum: (DMSOds) 2.41 (t, 2H), 3.51 (m, 2H), 3.72-3.87 (m, 8H), 4.61 (d,
2H), 5.31 (t, 1H), 6.87 (s, 1H), 7.34 (s, 1H), 7.4 (s, 1H), 7.46-7.49 (m, 2H), 7.64 (t, 1H),
8.36-8.4 (m, 1H), 8.41-8.46 (m, 2H), 8.63-8.71 (m, 2H), 7.94-7.96 (m, 1H); Mass Spectrum:
M+H" 462.

20 [24] Mass Spectrum: M+H' 489; HPLC: method A1, Retention Time 2.29 minutes.

[25] NMR Spectrum: (DMSOdg) 1.43-1.53 (m, 2H), 1.53-1.63 (m, 2H), 2.12 (s, 6H), 2.24 (t,
2H), 3.74-3.8 (m, 4H), 3.80-3.88 (m, 4H), 4.61 (s, 2H), 5.32 (s, 1H), 7.34 (s, 1H), 7.45-7.49
(m, 2H), 7.63 (t, 1H), 7.93-7.98 (m, 1H), 8.35-8.46 (m, 3H), 8.63-8.68 (m, 2H); Mass_
Spectrum: M+H" 490.

25 [26] NMR Spectrum: (DMSOdg) 2.38-2.46 (m, 2H), 2.55 (d, 3H), 3.33-3.39 (m, 2H), 3.6 (d,
3H), 3.73-3.9 (m, 8H), 4.58-4.65 (m, 2H), 5.22-5.29 (m, 1H), 7.33 (d, 1H), 7.44-7.51 (m, 2H),
7.6-7.67 (m, 1H), 7.93-8.0 (m, 1H), 8.34-8.47 (m, 3H), 8.59-8.67 (m, 1H); Mass Spectrum:
M-+H" 491.

[27] Mass Spectrum: M+H" 496; HPLC: method A3, Retention Time 2.46 minutes.

30 J [28] Mass Spectrum: M+H" 496; HPLC: method A3, Retention Time 2.78 minutes.
[29] Mass Spectrum: M+H" 475; HPLC: method A3, Retention Time 2.74 minutes.
[30] Mass Spectrum: M+H' 489; HPLC: method A1, Retention Time 2.04 minutes.




[1] Mass Spectrum MrH+ 419; HPLC: nethod A3, Retention Tine 2.72 m nutes.
[2] Mass Spectrum MH} 433; HPLC. nethod Al, Retention Tinme 2.1 m nutes.

5 [3] MaswoSpentosus1t MrH+ 447; HPLC. net hod A3, Retenti eqT/GBBs209%781 NUt €sS.
[4] Mass Spectrum MrH 433; HPLC: nfgghod Al, Retention Time 2.11 m nutes.
[5] Mass Spectrum M+H+ 445: HPLC: nethod Al, Retention Time 2.11 ninutes.

1] Vasdlo8heckiashapeinun: e 40 EPLEE: LI o1 LI B T4, 583 m nut e
10 [8] '\{‘3’2{39 &téfdggmgmfﬁ%1 HBEE: nioidaos /ﬂeterl?%heﬂ‘ihieqnssﬂﬁlﬁu% 17

m nut es pectrum MHF 475; HPLC. ‘neth , Retention Tine 1.92
m nut es.[33] 1MCMW4MI{PL®31&W Ru¢rtiod TAine 2Retnémiteson Ti ne

% r7n633 rznggt]%s [11] l\/ass Sp ctrum Eﬁﬁlﬂlfﬂékl PLC. yqp%g @3 Retentl on
A Rel alo M@@%@”&%@@ hvé]<a%%@?%2%—8&%@%%0@3&%%% 78"

[14] Naszs7§pse¢HDlﬂB (tl\/B-iﬂIi) 6.94(02 1 HHPLIT (sl GB3AW, 11Ret7ett-7.6 im] RH 72583%.66 (m,
m nutes. [15] Mass ectrum MW 458; HPLC nmet hod Al, Retention Tine 2.13
nm nut es. H)[§ %%(sm e Sogt: WH2-08 k. 1H MassspesumaM+EReA%nt i on Time 2. 1

t 7 NE 70- 3. 88
(1 oy 355 MR SouBEhy MR YRPRRRL, theil &), Riod e L lfbyes 710
7.66 (t,[31H. Mzs@peédum:LWH&%Zf@L@ rr(dﬁhodZH),,Ret&ltﬁ& 1(1tm 249 mirue31 (t, 1H);
Mass Spectrum MrH+ 497. }%] NVR Spectrum {DIVBOd6 72-3.92 gm 10H),

4.61 &, [38H), MES,saip_(atng ARG HPLL: I@ﬂl)odﬁi Feetengion e 209 minptess (m 3H)
7.63-7. 1H). 2

b O3 1o lthepebl: {or it SRR ATk SRyt 20
Spectr unmoM\MNﬁestdahﬁ (OMIOdE) 2492 o3 @mtamm B39 amﬁﬁ{mmat(eﬁﬂ) 480)s,Mass
Spectrum M+H 462; HPLC. nethod A, Retention Tine 66 m nutes. [21] NVR
Spect r urﬂH)( H)lvg(fﬁtd)H)ﬁ@@ (% dH) T4 8-73 2781, THD 8. 24r8.65 1, 6@6&@@2&4 3 (s,

7.44-7.49 (m 2H), 7.66 (t, 1H), 7.84 (d, 1H), 8.0-8.04
(m "1H) ﬁg}@”é 41 (m  1H), 8(43 8|_219(m 2I(-|) 8H)70(t ll(-i) 8|_?33(t 1H) ;

Mass ppey UVWWSBEC‘&%Q) @Msid’c%} 2 188505@R AH) B3 410 619@1—1)"@'1.@3 m@mm{w
Ret ent i on 76 mnutes. [23] NMR Spectrum (DVSOd6) 1 (t 2H£D
3 51 ( m4. i?—l)l 652(mz 253, 373-63 (8L 47237034, (m 2H),)7.445732 (pn ZHLI—?)6-7667E{m, d

(m g ey 31743;21%}’573 8422)95](5? 813‘&884%§(1ﬁ]9(n1233{) @%ﬁ%ﬁ%ﬁmﬂg—% 633084

Spect r unjy), 8.68-8.75 (m, 1H); Mass Spectrum: M-+H" 496.
[42] Mass Spectrum: M+H' 497; HPLC: method A3, Retention Time 1.88 minutes.

20 [43] 4-(tert-Butoxycarbonylamino)piperidine was used as a starting material. The product
gave the following characterising data :- Mass Spectrum: M+H" 474; HPLC: method Al,

Retention Time 1.99 minutes.

[44] 3-Cyanomethylpiperidine, the preparation of which is described in International Patent

Application WO 01/85714, was used as a starting material. The product gave the following
25 characterising data :- Mass Spectrum: M+H" 498; HPLC: method A1, Retention Time 2.1

minutes.
[45] (2R)-2-Carbamoylpyrrolidine was used as a starting material. The product gave the
following characterising data :- Mass Spectrum: M+H" 488; HPLC: method A1, Retention

Time 2.2 minutes.
30 [46] (25)-2-Carbamoylpyrrolidine (L-prolinamide) was used as a starting material. The
product gave the following characterising data :- Mass Spectrum: M+H" 488; HPLC: method

Al, Retention Time 2.2 minutes.



M-H} 462. 20 [24] Mass Spectrum MrH+ 489; HPLC. nethod A, Retention Tine
2.29 mnutes. [25] NMR Spectrum (DvBQd6) 1.43-1.53 (m 2H), 1.53-1.63 (m
2H), 2. 12vO=p06fioB9182. 24 (t, 2H), 3.74-3.8 (m 4H), 3. 8@c3iARo¢mo24B), 4.61
(s, 2H), 5.32 (s, 1H), 7.34 (s, 1H) 104.45-7.49 (m 2H), 7.63 (t, 1H),
7.93-7.98 (m 1H), 8.35-8.46 (m 3Hj, 8.63-8.68 (m 2H); Mss Spectrum

g& g;_ gg%é fYSTI ([Zg];é MI\/EQ%X}%&%}I]’I%OII(CQ\/B %gﬁsgg @:ang séﬁ;ln% &atgggll_‘)'%ag p(@cggﬁvesttg '
5. 22-5. ?&@]nfﬁgu)agte s@ié dbf:- MED&S Sgecﬂﬂ ¢ Npdert Ji@9 2ipE)G: m&hgﬁ Al Gﬁetéﬁﬁoan)
7.93-8. . 8.59-8.67 (m 1IH); Mass Spectrum

Mtl -1 490ime] 217] mifsss. Spectrum M+H+ 496; HPLC. nethod A3, Retention Tine
2.46 mnutes. 30 [ 28] Mass S ectru H+ 4 HPLC. et hod A3 Retenti on
Time 2. 1450 Masepectim) NS o LT AL Rese Mo T ot

A Ret aae] on prad e avtas%g’%“?%%%?%%%&éf%f‘p#*@%%&%%@%%ﬂ T8a
[ 31] Naasaaspm&ingmsatalwrvmasgsxaectﬁmM+mu$8;dﬂmg mRethedAil pRetEntien Tin®8 i nut es.
[32] Mass Spectrum MrH+ 491; HPLC. nmethod Al, Retention Tinme 1.88 m nutes.

[33] Maskobpéitesym M+H} 486; HPLC: method Al, Retention Tine 2.1 minutes.

[34] Ma A 2

341 e ol ol by o R flc ) £0GH 0 a2l
4.49 (s, pra;dﬂ)ct géveéihe llowdhf} chardotdiBifGdatd HMads. SbeéttumJMi—I-F&ﬂ ﬂL_ihﬂathoii 11
(s, 1H), 7.33 (d, 1H), 7.44-7.5 (m 2H), 7.58-7.66 (m 1H), 8.32-8.46 (m
4H), 8 5l Retentign Timp 26% minutesH) © Mass Spectrum Me11' 485. [36] Mass
Spectrum MH+ 485; HPLC. nmethod Al, Retention Tine 1.83 mnutes. [37]
Mass Spectrum M+H+ 485; HPLC. net hod Al, Retention Tinme 2.45 mnutes. 10
[38] Mass Spectrum M-H+ 482; HPLC. nethod Al, Retention Tine 2.69 m nutes.
[39] Mass Spectrum MtH+ 496; HPLC. nethod A, Retention Tine 1.99 m nutes.
[40] NMR Spectrum (DwsQd6) 2.92-3.05 (m 3H), 3.73-3.9 (m 8H), 4.56 (s,
1H), 4.61 (s, 2H), 4.77 (s, 1H), 5.31 (s, 1H), 7.18-7.72 (m 711),
8.24-8.65 (m 6H); Mass Spectrum MW 496. 15 [41] NVR Spectrum (DVSQOd6)
2.88-2.98 (m 2H), 3.53-3.63 (m 2H), 3.73-3.92 (m 8H), 4.59-4.65 (m
2H), 5.23-5.31 (m 1H), 7.28-7.36 (m 2H), 7.44-7.52 (m 2H), 7.6-7.67 (m
1H), 7.67-7.74 (m 1H), 7.89-7.95 (m 1H), 8.34-8.47. (m 3H), 8.47-8.54
(m 1H), 8.58-8.63 (m




11-1), 8.68-8.75 (m 1H); Mass Spectrum MtH 496. [42] Mass Spectrum M+rH+
497; HPLC. nethod A3, Retention Tinme 1.88 mnutes. 20 [43]

4- (tert - Bapasywpmsdagnyl am no) pi peri di ne was used as a st acriggrossatogs7sal . The
product gave the follow ng char act_Sgg'_si ng data :- Mass Spectrum MW 474;
HPLC. nethod Al, Retention Tine 1. m nutes. [44]

3- Wano%peri dine, the preparation of which is described in

| nt er nat atent Application WD 01/85714, was used as a starting
material. The product gave the following 25 characterising data :- Mass
Spectrum MtH+ 498; HPLC. nmethod Al, Retention Tine 2.1 mnutes. [45]
(2R) - 2- Gar banuoy ppymidie dhrivetivast theEdmagad starting material. The product
gave the follow ng characterising data :- Mass Spectrum M-H+ 488; HPLC
method Al, Retention Tinme 2.2 mnutes. 30 [46] (2S)-2-Carbanoyl pyrrolidine
(L-prolinam de) was used as a starging nmaterial. The product gave the
follow ng characterising data :-f"Mas pegenum MrH+ 488; HPLC. nethod Al,
Retention Tine 2.2 mnutes. WO 20067 (005918 / GB2005/ 002678 -104 [47]
(2S) - 2- Met hoxynet hyl pyrrolidi ne used as a starting material. The
product gave the follow ng characterising data :- Mass Spectrum M+H+ 489;
HPLC. nethod A, Retention Tine \3 milUt es. [48] Mass Spectrum MrH+
474; HPLC. nmethod A, Retention!¥ine'{l. 64 m nut e'>'i1_5 9]

5- Oxo- 1, 4-di azepane was used as Ja stdrting neterial. e product gave the
foll ow ng charact jn‘si ng : um MrH+ 488; HPLC. nethod Al,
Retention Tinme 1. PnutlEs

4- (1- Met hyl pi peri di n-4-yl e e Was used as a starging material.
The pyoduct gave the fol | owing characterising(Bada :- Mass Spectrum MrH+
571; HPLC. nethod 10 Al, Retention Tinme 2.76 m nutes. WD 2006/ 005918

PCT/ GB2005/ 002678 -105- CLAIMS 1. A pyrimdine derivative of the Formula I

O ( R3Ifbreinpis1,2or3;

each R group, which may be the same or different, is selected from halogeno,

trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy, carbamoyl,

10 ureido, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy,

(2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
N-(1-6Q)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino,

15 (3-6C)alkenoylamino, N-(1-6C)alkyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino,
N-(1-6C)alkyl-(3-6C)alkynoylamino, N'-(1-6C)alkylureido, N*,N’-di-[(1-6C)alkyl]ureido,
N-(1-6C)alkylureido, N,N’-di-[(1-6C)alkyl]ureido, N,N',N’-tri-[(1-6C)alkyl]ureido,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :

20 Q*-X?-
wherein X2 is a direct bond or is selected from O, S, SO, SO,, N(R®), CO, CH(OR?),
CON(R®), N(R*)CO, NR*)CON(R?), SO:N(R?), N(R*)SO,, OC(R’);, SCR’); and
N(R’)C(R®),, wherein R’ is hydrogen or (1-8C)alkyl, and Q? is aryl, aryl-(1-6C)alkyl,
(3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl, (3-8C)cycloalkenyl,

25 (3-8C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or
heterocyclyl-(1-6C)alkyl, or (Rl)p is (1-3C)alkylenedioxy,



R Nxi Q@ RL)p\ N~ 5R4 ) r whereinpis 1l, 2 or 3; each Rl group,
whi ch may be the sanme or different, is selected from hal ogeno,

trifl uor owet2ngdoosmgano, i socyano, nitro, hydroxy, nercaptecBmsn2eé780r nmyl
car boxy, carbanmoyl, 10 ureido, (1: al kyl, (2-8C)al kenyl, (2-8C) al kynyl
(1-6C) al koxy, (2- 6C) al kenyl oxy, (2-6C)al kynyI oxy, (1-6C) al kylthio,

L0 al kyl | st ) PG eE bR Ay i 1% e PRy s on'
N, N-di - E&é‘h &6 @Hkﬂﬂz%?b?%@?éﬂp orle%r @hlﬂ@@éﬁﬂ or (1{88) 8% Bdulbinayt©¥xd/or a
(2-6C) al kanoyl am no 6C) al kyl - (2-6C) al kanoyl am no, 15

( 3- 6C) alsklestityena sdlened fxbl(n:lh-yﬁtb)xal llngutcapta; fOnal %emgydaabnx;ygcarbamoyl ureido,

(NZ ?? o KRGOl g1 e katstabielf ( RERISA S Ryt S G vapinceo,
N-(1- 65C) aljfg%%)% 1éé’ﬁam)yl tpg(l\:lzEM((M[YC%hlb()ﬁ li'iIIVllgi %(gﬁkghgﬁo%gmel do
(1-6Q) all\kNFtBéwll mﬁﬂwlhmblamoyhm 661)2(11513116521}62 ESZDaHéHhOSE)(aJ Ret{Dalapdydaryinari no,

?;2 R%;F?é‘? R 62 t6§?a1§%oy seno. (R PORE uSiore 1 CCRIRIRE. R ey GO
vvgler )e%? [F?%%Jgﬁ?rll] ‘?{?’?g) a Wﬁﬂ(ﬁd‘lﬁgﬁ?’%r@r% (s @%l%ﬁ/ )gilol’(yl ,

Eg 38 Certpadlz)kwlkyl?ﬂﬁra&ﬁ)yty\ll‘{alﬁl[KbgBGIalkﬂ}@)l@hkmbyl (BéGIﬁlkaﬁeélﬁldiomshyrﬁno 25l

cycl oal kenyl - (1-6C) a et eroa het ero 1-60C) al kyl,
het er Ko Y PCHlkyl{d Q@K?@PWPWWI%@P% fyom@rgr"("@‘bfa%% k) 3l kyl enedi oxy,
WO 2006/ 005918 PCT/ GB2005/ 002678 - 1Q6¢3ash wherein any CH CH2 or CH3 group
within a RL substituent optionally bears on each said CH CH2 or CH3 group

one or W{e@elhafﬁg@ﬂﬁecﬁfboﬁd_oﬁﬁ)salekt;tﬂ froub6t s;smm@z,af(nfpcca crmyép. t uent
sel ected from an no car bg czgrg urei do,
2(¥,1C 25| 2R

(1- 60 aI%NﬁR HNERS droxé{ NR t)ﬂpgf(R%)is@é)I(sﬂ%( % R I suI phonyl ,
(1°60) a'&ﬁgﬁgﬁg wéerg HGEGEbE Y QAT Ay, bha EFh LSRR RR Aty

N-(1-60)7a
15 (3-8C)cycloalkyl, (3 8C)cycloa1kyl-(1-6C)a1ky1, (3-8C)cycloalkenyl, (3-8C)cycloalkenyl-

(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any aryl, (3-8C)cycloalkyl, (3-8C)cycloalkenyl, heteroaryl or heterocyclyl
group within a substituent on R! optionally bears 1, 2 or 3 substituents, which may be the same
or different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy,

20 carbamoyl, ureido, (1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy,
(2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyljamino, (1-6C)alkoxycarbonyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylureido,

25 N’-(1-6C)alkylureido, N',N'-di-[(1-6C)alkyl]ureido, N,N’-di-[(1-6C)alkyl]Jureido,
N,N’,N’-tri-[(1-6C)alkylJureido, N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl,
(1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group
of the formula :

—x4-R7

30 wherein X* is a direct bond or is selected from O and N(R®), wherein R® is hydrogen or
(1-8C)alkyl, and R’ is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, mercapto-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, (1-6C)alkylthio-(1-6C)alkyl, cyano-(1-6C)alkyl,



N, N-di -[ (1-6C) al kyl ] carbamoyl, (2-6C)al kanoyl, (2-6C)al kanoyl oxy,

(2-6C) al kanoyl am no, N-(1-6C)al kyl -(2-6C)al kanoyl am no,

N- (1- 6C) avbybewoesadde, N - (1-6C)al kylureido, N ,N -di-[(2ctQpbdsylorarsei do,
NN -di-[(1-6C)al kyl Jureido, N, N, N. % i-[(1-6C) al kyl ] ureido,

N- (1-6C) al kyl sul phanoyl, NN-di-[( 1-% 'gal kyl ] sul phanoyl ,

or fromengrbsCoRRt G tonkalrin SR Gl st Eng T hErRBICh " 0r

| ect f S04 536 ino CECRIKyIN( R) CO,

NCRS) ﬁ%@&%ﬁ%?(l%%l@é@%)ﬁ%g%%q Qg)zgoand éﬁ%; 2?\1( R6), wherein
R6 i s hyd(bgenllodureido8Cyal)kiklyl, Nar(dl-6Qalkglusrigd-(1-a€ydlkyl,1- 6C) al kyl , 15
3-8C | oal kyl , (3-8C)cycl oal - (1-6CQ).al -8C | pal |,
E\gi 2533 gé\%ﬂgg@ Psaﬂfﬂll%%iéﬂﬁ??f%@g &#gﬁ‘ilaﬁfgh&l@h’é?éﬁ%fﬁg%é%ﬁ%w ,

. QL the < aryl,
(3- SC%gW:’ o’gll _(lglii/_l[@é@:ag%l]%%{bégl—ﬁg% ’l,l%g{og‘;i‘ g rdﬁbq{g?h@h{aotﬁg%%éygl yl  group
within a substituent on Rl optionallyXe®' 1, 2 or 3 substituents, which

be th di ff t, | ected f hal . tribl t hyl ,
Cyano, AN Mayer 8icsct band Abis selelse ipm o COLANSNGY b Whsrein Ko is fyresespairiy |
2-80) al - | | |
Rl A8 LA O Bt RS e
( 1- 60) alHersaie BRONBC)alkyl v ladtionally bears dior R GibdbiGeatss whjchmaobe the same or

(1-6C) al koxycar bonyl 2- 6C) al kanoyl 2- 6C) al kanoyl oxy,
N ( 1- BO)dififerpntc salesaeeb p{n(mngano,[h(ysltw dr )a]liyLaryg )alkog. 60) al kanoy! ani no,

N (1-6C) al kyl - (;2-,6C)-al ] :

¥ (6wl by PSR ARGt go AR LIS e rfnaly bars 1 or2

NN - di - [dxd-c? hiskdyitktitveh®o, N N, N -tri-[(1-6C)al kyl]ureido,

N-(1-6C) al kyl sul phamoyl , NN-di - [ (1-6C) al k{l %sul pham)ﬁl . , .

(1- 6C) al kanesudpthsrsin adieeant sarfomiomsarpny (&PClalkydemeghpinethin ko yPHivs, or

froma group. of the fo o X ! i i i
el oot ecteq Pigra i PRl BV iR apssttoraee e D BE B atSte'sSleltell 0B, 00, 8057,
hal 09iasnqq((RIO)@@b@beRI?)ydoq:«w%,m@)@dsN(R“})eowm"o,-sazb&ﬁ)‘ | KRS0,
(1-6C) al koxy-(1-6C)al kyl, (1-6C)alkylthio-(1-6C)alkyl, cyano-(1-6C)alkyl,
WO 2006/CBS0HEnRCHGR6E RU1sIBirogenow (Afhakyl - 6C) al kyl |

1-6C) al kyl amino-(1-6C)al i -[(1-6C)al kyl ] am no-(1-6C) al kyl,
gz- 6C§ al k;no%%%hgférp@i- B@Q%‘? I,yl;E (1 6C) Zi| koiy!:ar bonyl(am' nZJ- ( 1¥6C) al kyl ,
N (1-6C) al kyltgqu 405 (3150€) al kyl , N - (1-6C)al kyl urei do- (1-6C)al kyl,
N, N -di-[(1-5C) alkyT] ur éi do- (1- 6C) al kyl ,
NN - di - [ ( 1- 6@aeh RY|grong,) wiael ina§ Gk ahdksameoor different, is (1-8C)alky! or a group of the

20 formula:
_x6-R!
wherein XS is a direct bond or is selected from O and N(R'?), wherein R'? is hydrogen
or (1-8C)alkyl, and R is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-
25 (1-6C)alkyl, di-[(1-6C)alkyl]Jamino-(1-6C)alkyl or (2-6C)alkanoylamino-(1-6C)alkyl;
ris0,1or2;
each R* group, which may be the same or different, is selected from halogeno,
trifluoromethyl, cyano, nitro, hydroxy, mercapto, amino, carboxy, carbamoyl, ureido,
(1-8C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio,
30 (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl}amino,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-



5 NN, ,N-tri-[(1-6C)al kylJureido-(1-6C)al kyl, or froma group of the
formula : _X5-Q4 wherein X5 is a direct bond or is selected fromO, CO and
N(R), wheweiwosR®s918 hydrogen or (1-8C)al kyl, and 4 i spramrydB2005/002678
aryl-(1-6C al kyl, heteroaryl, heterogygyl-(1-6C) al kyl, heterocyclyl or
het er ocycl yl - (1- 6C) al kyl which optionally bears 1 or 2 substituents, which

(180 al & PERRimB o, M I T ol & A7 i CRRCRISEE g0 "yr oup wi thi n a
subst i t ugnl-emaRiTedtéd,Qnat lav [(h&ﬁi)‘élk%d]ﬁfeld% J\DNQNan fhieygik§upeldot uent s, and

wherei n adj acent carbon atons in any -6C) al kyl ene chain"within a Rl
subst i t udrii-6Qekkylspiphamayl I¥./é-dpH il 3]Sulh@mm,dﬂtﬁQ)hlkamsulmheylmhmomndf a

roup select r SO, SO, .15 N(R10), CO, CH(ORL0), CON(R10),

%( ng) W@(@M&FB&“"S&W@%&“M R10) SO2, CH=CH and C=C wherein Rl is
hydrogen or (%! %@e?éc{@alfmm@’e‘) 'mRW@bOa@N(Rﬂ g(fhglﬁ‘%ﬂwﬁw) N{R &@@C&RB%O 3 or
4; each R3 group A ch n@y be the sane or erent13a % | “"or a
group of N(R )CQ@(R 8)rer;iﬂ(€R )COBR ' BN Riemei NRXGCOC R N @C )Cm)mlhemln Ré? is

selected fromO 2), ,wherein R12 is hydrogen or (1-8C)alkyl, and
Rl is h%ﬁ(‘{ﬁa%eﬂ?c?f Q‘cg‘é%lgjl éﬁld hydr oxy- ( 1- 6C) al kyl ,

1-60) al k 1 |
E 1700 al kyl o ihidcet (L 80AI. (G g?‘?%@é%@r%‘?ﬁ?ﬁ bRt ety
gﬁ 60) al k}ﬁhogéy ?ﬁﬁ@)ﬁil(yL Iﬁﬁ):aptdlx-yl-fCéal?ﬁO(llﬁﬂf)lzdkoayqh-&?alg?llc)umnovqtnidr?)?lﬂtﬁ% gﬁo

e sarre (0] | el ecte rom. na eno Il uor one
nitrol hVB{HSX()]/ gcﬁéﬁ‘é’gﬁ]f éé)aj kylaginocd rforlkyl, aﬁ@ylkyllameme C)@ﬂ‘%’BC) al>/kyl
2-80) al 8 | kyl thio, 30
El 6C§ al fo P etk tﬁlr?y@@?)?wé’)é)(%|6@?]ﬁ§%ah§ﬁw“ (?%)ag‘%& Kyl ani no, di-[ (1
o F{‘f}%‘fé;‘m‘”*’“°""y@@m"y”“m“ﬁ“‘fgﬂ%@f“"?@%%‘ﬁ?E;E’f;‘;r%'x%;

i ar banoy

2-6C) al ¥k )%}#Vln -6(atkengyiyminey(l-eAatkyb 1 6650 kex yorborrHemEy &yl.- 108
22 60; a KRN A A%iaN (5] %qu B reflo: diecHhndf, 1+ 69 al kyl T uret do,
N (1- 6C)aIE urg}’g ];\I da(ﬁg%] éc?éﬁggﬁure

N, N, 6 - N,N--bi- (1 S0)alkkMideldoa(l cdC )al ki, MA 6 @) L 60) slkkyIpdreraoy(l .6C)alkyl,
N dl L4 GCI:\} al k l ] %l)Jalllll()yl]urmdo (1 (6C)a1k.2/1al(1@8?51?#5&3&%@%30 ?ln(GjC)alkyl or
N-(l-6C)a1ky1—(1-6C)a1kanesulphonylannn0-(1-6C)a1ky1,
or Q1 is aryl, aryl-(1-6C)alkyl, (3-8C)cycloalkyl, (3-8C)cycloalkyl-(1-6C)alkyl,
(3-8C)cycloalkenyl, (3-8C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl,
20 heterocyclyl or heterocyclyl-(1-6C)alkyl,
and wherein any CH, CH, or CH; group within the Q' group optionally bears on each
said CH, CHj; or CHjz group one or more halogeno or (1-8C)alkyl substituents and/or a
substituent selected from hydroxy, mercapto, amino, cyano, carboxy, carbamoyl, ureido,
(1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
25 di-[(1-6C)alkylJamino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N'-(1-6C)alkylureido, N',N"-di-[(1-6C)alkyl]ureido,
N-(1-6C)alkylureido, N,N’-di-[(1-6C)alkyl]Jureido, N,N',N'-tri-[(1-6C)alkyl]Jureido,
N-(1-6C)alkylsulphamoyl, N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl],
30 (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino,
and wherein any aryl, (3-8C)cycloalkyl, (3-8C)cycloalkenyl, heteroaryl or heterocyclyl

group within the Q' group optionally bears 1, 2 or 3 substituents, which may be the same or



N (1-6C) al kyl - (1-6C) al kanesul phonylam no; 5 X1 is selected from CO

N(R13) CO, CON(R13), N(R13) CON(R13), N(R13)000(R13)20, N(R13)COC(R13)2S,

N( R13) COGYBL8)caERE3) and N(R13) 000( R13) 2N( R13) CO, wher ecm/dRk8o3/m2678ydr ogen
or (1-8QCalkyl; and Ql is hydrogen,.{gh8C) al kyl, (2-8C)al kenyl,

(2-8C) al kynyl, hal ogeno-(1-6C)al kyl, hydr oxy (1- 6C) al kyl,

glr?nr (r3] ng 23@%@%@&5@}&%{1 fr%glg?é&{ aﬁ]ﬁﬁlg{fctrﬁgtg@? LK nl(le% drchly, t2‘5un)m 3 kXrlboxy,

-[(1- Gammwll aidep(1-3CREyA/ (B;@C)alkénﬁ aéé))ﬂ 10&(-écfaﬁéo% Kyl
(1 6C) al kyl sul phi nyl - (1- 6C al kyl , -6C) al kyl Su onyl - (1 6C) aI kyl,
(2-60) al k%ﬁ@ \Alkenylosy((2- pxy, (1 6C)alky1th10 (1 6C)a1kylsu1ph1ny1

N-(1-6C

(1( 60) al) oxyc?%%s‘l?& O%ki‘ﬂf" 8@ “&y‘ih@[@%@%L@MPRWL@PJ&BXX%IW& kyl ,

N ( 1- 6@%@)&!@&1@*10'@2 6@)aﬁ€éha&1lsy§r ,N @156C)alkylcarbamoyl N,N-di-[(1-6C)alkyl]carbamoyl,
él 6C) al kyl Jurei do-(1-6

NN d| [ (2to@e]kanrylpiinoe Ndd -¢QDakkg)- ez ﬁ@‘)a,lkanoylarmno N’-(1-6C)alkylureido,

('\I 1N6c:;\I al {Yah’egtﬂ(éﬁ&?@h‘é{ﬁ?‘]ﬁb‘{ ki’d @é@ﬂ%ﬁ ﬁé{ N,N’"-di-[(1-6C)alkylJureido,

N (1-60) Al
Ayl (1608 kﬁﬁ‘ﬁ%”é?“c‘ﬁiﬂéﬁﬁ‘é?‘%?‘gu R P Sy atloy

(3-80) Cy@k@au@nWUIPKOBYE@mmdM(ké@dlkjlﬂlGiC))alkhlyésulphenyﬂamaroy bt from a group

het er -6C)al kyl, 20 heterocyclyl or heterocyclyl-(1-6C)al kyl, and
i
wher ei t§) or CH3 group within the QL group optionally bears on

each said CH, "CH2 or CH3 group one orxhggie hal ogeno or (1-8C)alkyl
substituents and/ or a substituent selected from hydroxy, mer capt o, am no,
cyano, cehgoinyX' isardimorlyind onissettoted f{cm €0l NEY), whireGORE ik 1y dibpen or

500 iyt 1R R R s falSeb e MBI okt @ g byl Doty (1-6Cratky,

(2,60 al ¥amosT SrAE/ AREPTHEQ el OO AR a e Sqaalseney! o

N - (1Jﬁcgla[KkﬁChaﬂeletmnN(l-ﬁC)alkyl[cﬁr]ffcﬁﬁ:)lzgjrm{i dfithefadmula :N- ( 1- 6C) al kyl ur ei do,
NN -di-[(1-6C) al kyl Jureido, N,N,N -trjs[(,J1-6C)alkyl]ureido,
N- (1-6C) al kyl sul phamoyl , N-(1- GC) al kyT}éu‘I hanoyl ,

NN-di - [ (Ar&Ehatdy BM{:MM }s’ leg{% (e @ @&Wgﬁ ﬁ‘%}ﬁ%}e%{‘k 5] %9<9rogen or

N-(1-60C) al kyl - (1-6C) al kanesu ony am no, rn-any ary

( 3- 80) cy(@+86)hkyl, and &° &C)rely atyd4l 6EMtkyl, hetrens histeraiirylN@LET)AIKYE wﬂerocgélgy&
within the QL p optionally bears 1, 2 or 3 substituents, which nay be
the sanmd§#o %@%% Loty pehigaptigmabp Brayn 2 o7 8 substieenis, phishamey bediesemedr f r om

hal 098 Gittichl, BSRb Mo XA R %f,g%%k%%c{@ Ryt (L 60 al koxy,

and wherein any heterocyclyl group within the Q' group optionally bears 1 or 2 oxo or

thioxo substituents,
and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q' group are
optionally separated by the insertion into the chain of a group selected from O, S, SO, SO,
25 NR'®), NR'®)CO, CONR'®), NR')CON(R'®), CO, CH(OR'®), N(R'®)SO,, SO,N(R®),
CH=CH and C=C wherein R'® is hydrogen or (1-8C)alkyl;

or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

2. A pyrimidine derivative of the Formula I according to claim 1 wherein :-
30 pis 1 or 2, and a first R? group is selected from hydroxy, carbamoyl, acetamido,

propionamido, N-methylacetamido, N-methylpropionamido, hydroxymethyl, 1-hydroxyethyl



(2-6C) al kenyl oxy, (2-6C)al kynyl oxy, (1-6C)al kylthio, (1-6C)alkyl sul phinyl,
(1-60C) al kyl sul phonyl, (1-6C)al kylam no, di-[(1-6C)al kyl]am no,

(1-6C) al kwwyoavdosnygl , 5 (2-6C)al kanoyl, (2-6C)al kanoyl o®ZT/GB2005/002678
N-(1-6C) al kyl carbanmoyl, NN-di-[(1-6Qq@lkyl]carbanmoyl, (2-6C)al kanoyl am no,
N (1-6C) al kyl - (2-6C) al kanoyl am no, N -(1- 6C) al kyl urei do,

N, N -di re|d 1- | k rel do, .

N - i gz:%m?w % aﬂﬁ'ﬁL S Pﬁom ; Xﬁﬂ?‘ff‘e&%@ ieyFetiedfpn fluoro, chloro,

N- ( 1- 6C) @irkaskaindiRt SRR,

(1-6C) al kanesul 8hony| am no and N- 1- 6 aI kyI (1 6C) al kanesul phonyl am no, or
froma group ROisdfydtdgen bomethyh : X7 R14 wherein X7 is a direct bond or
is selected from and gg vvherel n R15 is hydrogen or (1-8C)al kyl, and
R14 is hal ogen®! fétjsah%({at ﬁya?%‘wstnfhéf »al kyl, (1-6C)al koxy-(1-6C)al kyl,

cyano- £ 1- 6C) al kixly, ora 7 I‘an(t:he g&wls’seﬂ:&teé ﬁlﬁﬂér@naﬂ&o(a dg kyl or 15

di- [(1 -60C al kyl] am no-( roma group o ormul a :
- X8- (b V\herelme%—(ﬂlsgrauphsrlecmwmmhb MOnzspmdlcm;t ed fromO, CO and N(R17),

wherein R17 is_hydroge 1- | k n s ar 1 6C) al kyl ,
heteroaryl, hefelSs4 'iegé €§3 Nﬁ'{ﬁl%g é‘{l%@b %H QpN(X’Ie)

het er oc QBE Cﬁﬂ? 1 or 2 substltuents, whi ch
may be t san%zcgr K%l]?z?mr ent, se %N% Fom hal ogeno, hydroxy,

(1-80Q) al kyI an@ (s]rncﬁﬁi)lad:thﬂxpr;opamkoph@ye ibotydpentydtadivh Qydktibxgtiogp W thin the
QL group or oxo or _thioxo substituents, and wherein

t [
adj ac é(ht I ona M'eq%;f’s’%(ﬁ@y]( 3-egrpaprapyk franomstyLvd-e Yanaethile S yarpsenylar e

romo. fSXY%%p‘a@%Q’?"’%@‘N‘% R OaR) e e B Rtent; Anfalifile) * oo *

CH( OR16)3-am{rip6)$0%-arindbif iRl 6)aminptntH, methylaminbracdiin 2 Ridhylamiesdtggen or
(1-80 al kyI or a pharmaceutically-acceptable salt, solvate or pro-drug

t her eof . -@etfwl%wf)?ﬁoaylné rershylgminoputybS-methylagnencatyl. eledentiomstyd cl ai m 1
wherein t, [Q hydr oxy,

car ba rmy%? chg nJet I?ethg%ﬁgﬁqj b%}g 4 %n%e H(Podtilt 5% h&i:an%gopen?ri1

N- et gyl cﬁﬁﬁﬂiyﬂlﬁ@ﬁbﬂethyhﬂdﬁméw?ﬁﬁmﬁbethﬂl ﬂﬂdﬁ&h}’l@ﬁﬁhﬁpﬁ\@@l 208id B AdBobutyl,
PCT/ GB2005/ 002678 -110 and 1-hydroxy-|-methyl ethyl, and the optional
second Rrdignehy W%@Ft&ﬂ@dﬂwmﬁpwﬁm @-diethylspunoethyl; 3-Higtydareinpgtopyley ano,

hydroxy,,_ H%hg&'%mpﬁlg&}&as digth %}/noﬁeﬁﬁlePhrg)%ylsﬁ%honylax}qr 296 ar%{dometthyx,l gr 41

Oor qis gro
Q'is phenyl, benzyl, 2-phenylethyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, furyl, thienyl,

20 oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
tetrazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, furylmethyl, thienylmethyl,
oxazolylmethyl, isoxazolylmethyl, imidazolylmethyl, 2-imidazolylethyl, pyrazolylmethyl,
thiazolylmethyl, triazolylmethyl, oxadiazolylmethyl, thiadiazolylmethyl, tetrazolylmethyl,
pyridylmethyl, 2-pyridylethyl, pyrazinylmethyl, 2-pyrazinylethyl, pyridazinylmethyl,

25 2-pyridazinylethyl, pyrimidinylmethyl, 2-pyrimidinylethyl, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydrothiopyranyl, azetidinyl, pyrrolinyl, pyrrolidinyl, morpholinyl,
tetrahydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl, indolinyl,
isoindolinyl, tetrahydrofuranylmethyl, tetrahydropyranylmethyl, 1,3-dioxolanylmethyl,
1,4-dioxanylmethyl, pyrrolidinylmethyl, morpholinylmethyl, 2-(morpholinyl)ethyl,

30 piperidinylmethyl, 2-(piperidinyl)ethyl, homopiperidinylmethyl, piperazinylmethyl,
2-(piperazinyl)ethyl or homopiperazinylmethyl,

and wherein any CH, CH, or CHj group within the Q' group optionally bears on each



5risOorris1andthe R4 group is selected fromfluoro, chloro and
nmethyl; the X -QL group is located at the 3- or 4-position; Xl is selected
from CO WoG@e/dude8) CO, CONH, CON(Me), NHCONH,  NHCOCH2@cTi#203Hdd4sand
NHCOCH2NHCO, and QL i s nethyl, ethyl propyl i sopropyl, butyl, pentyl,
allyl, 2-methoxyethyl, 10 3- nethoxypropyl 2- ethoxyethyl 3- et hoxypr opyl ,
cyanonet hyl, 2-cyanget hyl yanopro yl 1-cyano-| - et h | et hyl,

4- cyanobfiﬂ‘%/f: g}éﬁéﬁ%éﬁf%as Fr‘iltr‘iﬁ?%f’ﬁﬁ‘ied frfnawﬁe?@f » R{AI0O, C a%?%g%‘%ﬂyl ,
4-am no t I

3 ot hy| e R RN o I, R RS Sl o A oSy

et hyl am etbdslsqtcbmbbnyl N—rﬁéthyllcmhsnmopll; Nyéthylaarbmhgmamlmommgdrbamoyl

4- et hyl am ngobut 5- et hyl am nopentyl ,. 15 di net hyl am nonet h

2- di met by ﬁms%tw am@oﬁ%fﬂ m}%ﬁmdﬁmﬁw acefarpidaand M-mgthy ﬁ%@ﬁt@wdo

3 4 2?%3?2%”%@?@@# i o R e e R R mlpyicin the @

2- et hyl hpbpumﬂaﬁ Bydrs Qrora&ﬁbﬁﬁhdmmﬂ‘k}ﬂ mapbe thkains op differént, fetrted from
2- phenyl et hyl, cyc opyI c cl obutyl, cyclopentyl, cycl ohexyl
cycl opr ofbyarRegtigD né@e PR, AMEE: FHPAMOYl St methgy, &?&W@m@?hyl

, | | |
t lrjlr leo| y%‘deoxa azoﬁé?&&)%"ﬁ} 5“8 %%,ﬁécﬁé%g(clégﬁé%? r&l&,&y}%?%r%% yy] to azo y
pyri dazi within tﬁé’Qil g}dﬂlpiblﬁhonillyrbéhfﬁ ﬁ%htltuéﬂtlsella&tbﬂﬁbhylhydm;qx@aﬁ)ﬁyI n‘et hyI

i soxazol yl met hyl, im dazol yl met hyl, 2-im dazolyleth razol yl met hyI

|
t hi az &9 yinaépkyhethyl pmnythybtanynom@imdmﬂwﬂa}mmmn Y mwt iammsmyathdt hy| |

et 22! M o ATy BSOSt g PRI

pyrim di gyd mhhydeuuaamzyddcapt@ble ¥hletsbivhte drphd-ahigdnator anyl
t et rahydr opyranyl, tetrahydrothlopyranyl azetidi nyl, pyrrollnyl

pyrrolidinyl, nDrphollnyI tetrahydro-1, 4-thi azi nyl, plperldlnyl

honopi pe idiny .. plpera inyl. h i perazi nyl . 1 do in |50|ndoI|nyI
Cetr ahyaror ur AREBROF auive AP RRESBRLAT Aripel6 Hasm vty et hy!

1, 4- dypxanyl BV andRké ROy Id¥RieB ¥t the B0 bPAYokiRYH AR R¥klected from hydroxy,

2- (nmor phol i nyl) et hyl, 30 piperidinylnethyl, 2-(piperidinyl)ethyl,

homopi pesartimailreettaytido, biygeowzmethyl, itetydydxyethgl gqef bhydokyryimethyigihylr

honopi per azi ny, *ﬂﬁbgép and wherein any CH, CH2 or CH3 group within the QL
group opti onal SN each WD 2006/ 005918 PCT/ GB2005/ 002678 -111 said
CH, CH2 or CHa%gqpup a substituent selected from hydroxy, am no, cyano,
car banoyl , hoxy, ethoxy, nethylsul phonyl, nethyl ani no, di nethyl ami no,
met hoxycar bonyiis 0; et hoxycar bonyl , N—nethylcarbanDyI, N- et hyl car banoyl ,

N SO% opy! Cartgg 9?261 group is located at the 3-position;

X! is NHCO; and

Q' is methyl, aminomethyl, 2-aminopropyl, 2-amino-2-methylpropyl, 4-aminobutyl,
5-aminopentyl, methylaminomethyl, dimethylaminomethyl or 5-dimethylaminopentyl, or Q'is
phenyl, benzyl, 2-phenylethyl, cyclopentyl, cyclohexyl, cyclohexylmethyl, thiazol-5-yl,

25 thien-3-ylmethyl, imidazol-1-ylmethyl, 1,2,4-thiadiazol-3-ylmethyl, tetrahydropyran-4-yl,
tetrahydrothiopyran-4-yl, 3-pyrrolin-2-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, morpholin-2-yl,
piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-1-yl, isoindolin-1-yl,
pyrrolidin-2-ylmethyl, piperidin-4-ylmethyl, 2-(piperidin-4-yl)ethyl, piperidin-4-yloxymethyl,
piperazin-1-ylmethyl or 2-azabicyclo[2.2.1]hept-2-ylmethyl,

30 and wherein any aryl, (3-8C)cycloalkyl, heteroaryl or heterocyclyl group within the Q'
group optionally bears a substituent selected from amino, methyl, methylamino and

aminomethyl;



N, N- di met hyl car banmoyl , acetyl, propionyl, pivaloyl, acetam do and
N- et hyl acet am do, 5 and wherein any aryl, (3-8C)cycloal kyl, heteroaryl or
het er ocycwgl2ogwoosqgaswi t hin the QL group optionally bear $C1/GB2005/002678
substituents, which may be the same g5 _different, selected from fluoro,
chloro, trifluoronethyl, hydroxy, amno, carbanoyl, nethyl, nethoxy,
nmet hyl am no and di net hyl am no and any such aryl, (3-8C)cycloal kyl,
het eroaryl or heterocyclyl group wthin the QL group optionally bears a
subst i tttﬁ h%ﬂhﬁ%ﬁﬁ&h IIIREINL Oty B or plafBhaxTet hyl . cyanomet hyl
am nonet met hyl a t hyl , dlnethylanlnonethyl pyrrolldlnylnethyl
nﬁrphollnylnethyl pi peri di nyl met hyl and plpera2|nylnethyl or a
pharmaceutical | y-accept abl e sa ol vat ro-dru h reof 3. A
pyri mi dithe der P&@Mﬂ%@‘%vw{ﬁhﬁ &338‘6‘?‘5 ing 19 6133?; flfierein : 15 p
is 1 apd the r d
from hydroxy I%’Jjégalragizl(iim)y C%Edgﬁgdroopi 6?118&%&4%981?%)@(321?@@&&
1- hydr oxacefamidd, myﬂmmbthym-hydrd)wdnhggmd l—hgdmsy@—methyslethyl 20 the X1-QL group
is located at the 3-position; Xl is NHCO and QL is nethyl, am nonethyl,
2- am nopropyl, RZSélMiifﬁéeTE nmet hyl propyl, 4-am nobutyl, 5-am nopentyl,
nmet hyl am nomet({] di nmet hyl am nonet hyl or 5-di nmet hyl am nopentyl, or QL is
phenyl , benzyl? ?phenyl ethyl, cyclopentyl, cyclohexyl, cycl ohexyl met hyl ,
t hi azol - 5- yl, r350tohtm1} awﬂham“ keydup ik B&ldcﬁéd)fraﬁrﬂ/ddmtdh}dro and methyl;
1, 2, 4-thi adi azol | methyl , tetrahydropyran-4-y
t et r abydr ot hi db??(aﬁ{égrwp is3ogadras the3-xargposims oI i di n-2-yl,
pyrrolidin- 3-yj( fj(ﬁ.&@ﬂo )?C lCONﬁ@r )2 b plperldln 3-yl,

 per d B coNEl Ao E L di

pi peridin-4-yl° plperaz 'soln pyrrolidin-2-yl met hyl,

pi peri di n- 4- yl(g’elTs hlﬂdthyl?etﬁjill p@pyldlsﬂpﬂ:pyl )Zaitﬂiuadycthpl Bea“thcddypratyl' lcganommedtiing) |
pi perazi n-1-yl methyl or 2-azabicycl o[ 2.2.1] hept- ylnethx 30 and mhereln

any ar yl2-cyaogthyk gmineanatyyl, 2-Aminactl.ynethylamgnomesiax) c-jnethyi "Bﬁlﬂo@ﬁlﬂhl n the Q1

et iyl bl S @yt Sbe PGS et SBBE SR 110 o0 o

phar mag estingh{I¥maAeBEeR1, 2oheth§RlilphoSAbMal & 206tapidontihyd, 6@ 8 phenyd, behzyl,
pyrim di ne derivative of the Formula | according to claiml1 wherein : 5 pis

ﬁ gnd t reycRprapybgpclobutyb exelepenal, evislohexylogyclppsensilmpthil, sydobuylmetisdt ed from
ydr oxy,

cyclopentylmethyl, cyclohexylmethyl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, imidazol-2-yl,

imidazol-4-yl, pyrazol-3-yl, thiazol-5-yl, 1,2,3-triazol-5-yl, tetrazol-5-yl, pyridin-2-yl,

pyridin-3-yl, pyridin-4-yl, pyrazin-2-yl, pyridazin-4-yl, pyrimidin-2-yl, pyrimidin-4-yl,

20 thien-3-ylmethyl, oxazol-4-ylmethyl, isoxazol-3-ylmethyl, isoxazol-4-ylmethyl, '
imidazol-1-ylmethyl, imidazol-2-ylmethyl, 2-imidazol-1-ylethyl, 2-imidazol-2-ylethyl,
2-imidazol-4-ylethyl, pyrazol-1-ylmethyl, pyrazol-3-ylmethyl, 1,2,3-triazol-1-ylmethyl,
1,2,3-triazol-4-ylmethyl, 1,2,4-oxadiazol-3-ylmethyl, 1,2,3-thiadiazol-3-ylmethyl,
tetrazol-1-ylmethyl, tetrazol-5-ylmethyl, pyridin-2-ylmethyl, pyridin-3-ylmethyl,

25 pyridin-4-ylmethyl, 2-pyridin-2-ylethyl, 2-pyridin-3-ylethyl, 2-pyridin-4-ylethyl,
pyrazin-2-ylmethyl, 2-pyrazin-2-ylethyl, pyridazin-4-ylmethyl, 2-pyridazin-4-ylethyl,
pyrimidin-2-ylmethyl, pyrimidin-4-ylmethyl, 2-pyrimidin-2-ylethyl, 2-pyrimidin-4-ylethyl,
tetrahydrofuran-2-yl, tetrahydropyran-4-yl, tetrahydrothiopyran-4-yl, azetidin-2-yl,
3-pyrrolin-2-yl, pyrrolidin-1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, morpholino, morpholin-2-yl,

30 piperidino, piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-1-yl, isoindolin-1-yl,

tetrahydrofuran-2-ylmethyl, tetrahydropyran-4-ylmethyl, 1,3-dioxolan-2-ylmethyl,



acet am do, hydroxynethyl, 1-hydroxyethyl and 1-hydroxy-|-nethylethyl; R2 is
hydrogen; gisO; r is O or r is 1 and the R4 group is selected fromfl uoro,
chl oro amslormeidnpsgis 10 the X1-QL group is |ocated at thec3GBrosbopsrsi ti on;
X1 is NHCO N(Me)CO CONH or CON(Me); .and QL is nethyl, ethyl, propyl,

i sopropyl, 2-ethoxyethyl, 3- ethoxypﬂgﬁ cyanonet hyl, 2-cyanoet hyl,

am nonet hyI 2- am noet hy I memegll am norret hyl , 2-nmet hyI am noet hyl ,

et hyl ami héquayﬂ-ylmeehyﬂwymld -silphethydi m@@pé&ﬂlmﬂgﬁ I-Blpendln -3- ylmethyl
2-di et h t h but h
acet am dORGLHYT Gk e g shai VT pibeioty 2 spo B b RegR e fucki

cycl opentyl, cyclohexyl cycl opropyl net hyl, cycl obutyl net hyl ,
cyclopentylnethyl, cyclohexylnethyl, oxazol-5-y|, i soxazol - 3-yl,
isoxazolzqmy@ﬁﬁhﬁiﬂkzmﬂ 2-yl, imdazol-4-yl, pyrazol-3-yl, thiazol-5-yl,

1,2,3-triazol - tetra yridin: r'd'n-3- I

pyri dih I4 32/I Wr‘?ﬂ?rﬂn ?niﬁﬁi 631%08 r%rﬂufi/wltﬁﬁ}b? R @%/(I’rllpé)l-p;}f’nalﬁ'ﬁqmﬁﬁ% ey
20 thi enggy @H”@H)H CI—B@?&\? a ﬁbiﬁtﬁ@ﬁt@ﬂeeteﬂ $ORRERIroRy, )éhﬂEﬁltnByll methoxycarbonyl

i soxazol - 4-yl et hyl azol -1-yl methyl, 1 mdazol-2-yl net hyl,

2-im dazeJheﬂycyﬂbehﬁyN—mﬁhylnarbamoYl— N—qthﬁtdrbamoylﬂflmpﬂqz}MaIM}é,t hYl

pYrazol - 1-Yl met h zol triazol -
1,2, 3- t riVAZ e W%Iprﬁcgﬁ acstyfz’ Pfﬁonasz@aa %I%Pylsasﬁ%@ﬂwd il
o S, S il it
2- pyr iai gro@p yptmﬂaylil bedts [hyor 2aubstiducnlts tihydh may beyﬁiect'ame«ﬂ;r differdnt) s,eiected from
S AT A (;x%yggfq'qt};@ %r'n%z%ﬁ&' shpeimime, peRI: nyl

py ’
2-pyri %&Z e 2- I
telto ?ahyﬂopy’éﬂy&t lrl?ﬂétht’g% ra i//lg&r}gd? i opyran- meﬁhhéfé:?{ﬂrﬁh %fﬂéﬁﬂw Y

3-pyrr oldlmeﬂryydmmpmemgl amIi hrrietmfllp1p¢ndm44Iy1ﬂ1emy2 yl, pyrroli d| n-3-yl,

nor phol i no, nmorphol.in-2-y pi peri di no, plperldln 2-yl, piperidin-3-y|,
pi per i di - wwa%pb%lbzﬂcr%ep}algl? SalI SOIVAW I iPFR-grug thereof.

tetra _,ydrof uran-2-yl met hyl , tetrahydropyran-4- yI nmet hyl ,

1, 3-dioxol an- 2-yl met hyl , WD 2006/ 005918 PCT/ GB2005/ 002678 - 113

1, 4- di oxgn- 2- yA@ﬁﬁﬂ&ne ﬂMi\Faﬂkrb of me%mhﬂhtlhyéordmgpeblaﬁnﬂ vﬂ&eyduﬂ‘e-t hyl ,

plper|d|n3ylrreth pi peridin- 4(¥Irrethg P eridin-4 engeth%_ll,

pi peri di n- 4- yllbwylnﬁéld@lls Ay @Ky of Ryaroyymet Wo'éﬂ ha m@?ﬁa{ﬁ‘éﬁ'aéih -posifiqnst hy| |

5 and wher ei n%}é % %—IZ or CH3 group within the QL group optionally bear s
on each said &r cH3 group a substituent selected from hydroxy,

car banmoyl , metgugycar bonyl,
20 ris 0 orris 1 and the R* group is selected from fluoro and methyl;
the X'-Q! group is located at the 3- or 4-position;
X' is NHCO or N(Me)CO; and
Q! is aminomethyl, methylaminomethyl, ethylaminomethyl, dimethylaminomethyl,
acetamidomethyl, 3-aminomethylphenyl, 4-aminomethylphenyl, 5-methylisoxazol-3-yl,

25 1-methylpyrazol-3-yl, 1H-1,2,3-triazol-5-yl, pyridin-4-yl, pyrazin-2-yl, 2-imidazol-1-ylethyl,
2-imidazol-2-ylethyl, 3,5-dimethyl-1H-pyrazol-1-ylmethyl, 1H-tetrazol-5-ylmethyl,
2-pyridin-3-ylethyl, 2-pyridazin-4-ylethyl, azetidin-Z—yl, 3-pyrrolin-2-yl,
N-methylpyrrolidin-2-yl, 4-hydroxypyrrolidin-2-yl, piperidin-3-yl, piperidin-4-yl,
N-methylpiperidin-4-yl, piperazin-1-yl, piperidin-3-ylmethyl, piperidin-4-yloxymethyl or

30 piperazin-1-ylmethyl;

or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.



et hoxycar bonyl, N-nmet hyl car banmoyl, N-ethyl carbanoyl, N-isopropyl carbanoyl,
N, N- di net hyl car banoyl , acetyl, propionyl, pivaloyl, acetam do and

N- net hyl awetzassi@sgisand wherein any aryl, (3-8C) cycl oal kycr/dRbesmas7g!l or
het erocyclyl group within the QL 10101rroup optionally bears 1 or 2

substituents, which nay be the sane different, selected from fluoro,

chl oro, hydroxy, am . no, carbanoyl, net hijlqll, nmet hyl am no, di net hyl arni no,
ac

hydr oxynBt hyl , ARVEHESpaEerVative of fiediasmy gerdigrechym, 1 whemip -ani nonet hyl |
di met hyl ani d._1- | piperi di :
ohar meeat cat 71 bRt isk R R B8l Bt ol s toPlieds the 3-ppitign:

pyri m di ne derR‘%/@tHyuﬁ)g@ﬁ; the Formula | according to claiml1 wherein : pis
1 and Rl is a hydroxy or hydroxynethyl group that is |ocated at the
3-position; RRIS& hydrogen; gis 0; 20r is O or r is 1 and the R4 group

[ | ected fromfl hyl :. t - is.| ted at the 3-
o S et e BN £ B TR i MR TSGR R e o0 the
net hyl ami nonet fagtx'-@t fwhipi 10648 Mthe 3dbrEpbfiGHyi nomet hyl,  acet am donet hyl ,

3-am nonet hyl phenyl ,  4-am nonet hyl phenyl , " 5-net hyl i soxazol -3-yl, 25
1- met hyl pyr azoK- B-GONHIe-QON(Me}; mhdzol - 5-yl, pyridin-4-yl, pyrazin-2-yl,

2-imd | -1- t hyl 2-1m d . - 2-yl
3. 5 di ot hyl 7 ebﬁ%{%‘r &thy Plf?g’t%/ﬁ%QPIM%%/‘L%E&YSF%-%#MBFP;‘?‘PE-‘/L cyanomethyl,
2- pyri di Nedandl EhittyletRolPYCh AR, 4-KaBbitntyl, RZ8doeingT, 2-MbthyBri¥sdil n- 2-yI,
N- et hyl pyrrol i di n-2- y?, 4- hydr oOxypyrrol i cﬂ n-2-yl, piperidin-3-yl,
pi per i@l Zrdimsthylamiaaetityhyd-gimedylahmolbutyl, 2-pethpisalphonylethyl,

[ i di p-3-vl et hyl [ t hyl 0, pi j n-1-yl met hyl;
or o phavirruaRyR e eppe bl R e s o BRI et v

2006/ 005@%6tﬁﬁ$él%@?ﬁfe@%§‘7§sopr%aﬁoanﬁ)yﬁﬁé’cﬁﬂi S NQiAGh I AbhYEyRetye
Formula | according to claim1 whérein : pis 1 and R1 h

hy dr oxy npitvipylngatiod p4-aimértonicsh Yl pleaity ks - aantino brenz @l pyxdorropyl; C;Caﬁ)?lt}é}/ fy;zﬁh);eg;{:n; g
201 CikrsnTosby oAb S B S Pl o S LSS1 2y,
15 5-methylisoxazol-3-ylmethyl, isoxazol-4-ylmethyl, 1H-imidazol-1-ylmethyl,
1H-imidazol-2-ylmethyl, 2-(1H-imidazol-1-yl)ethyl, 2-(1 H-imidazol-2-yl)ethyl,
2-(1H-imidazol-4-yl)ethyl, pyridin-2-ylmethyl, pyridin-3-ylmethyl, pyridin-4-ylmethyl,
2-pyridin-2-ylethyl, 2-pyridin-3-ylethyl, 2-pyridin-4-ylethyl, pyrazin-2-ylmethyl,
5-methylpyrazin-2-ylmethyl, tetrahydropyran-4-yl, tetrahydrothiopyran-4-yl,
20 tetrahydrofuran-2-ylmethyl, tetrahydropyran-4-ylmethyl, 1,3-dioxolan-2-ylmethyl or
1,4-dioxan-2-ylmethyl;

or a pharmaceutically-acceptable salt, solvate or pro-drug thereof.

7. A pyrimidine derivative of the Formula I according to claim 1 wherein :-
25 pis 1and Rlisa hydroxy or hydroxymethyl group that is located at the 3-position;
R?is hydrogen;
qis 0;
ris 0 orris 1 and the R* group is selected from fluoro and methyl;
the X'-Q' group is located at the 3- or 4-position;
30 X' is CO; and
Q'is 2-carbamoylpyrrolidin-1-yl, 2-methoxymethylpyrrolidin-1-yl,
4-aminopiperidin-1-yl, 4-aminomethylpiperidin-1-yl, 3-cyanomethylpiperidin-1-yl,



X1 is CONH or CON(Me); and QL is nmethyl, ethyl, propyl, isopropyl,

2- et hoxyet hyl, 3-ethoxypropyl, cyanonethyl, 1-cyano-I|-nethylethyl,

2- cyanoetwWwwl2podiospanopent yl , 2-ami noet hyl , 2-net hyl am neetrlgB20051002678

2- di met hyl am noet hyl , 4-di nmet hyl a rrg@%utyl 2- met hyl sul phonyl et hyl ,

3- et hoxycar bonyl propyl, carbanoyl 1- carbanDerthyI,

2- car banpyl et hyl N-neth | car bano Inethyl N-i sopr opyl car banoyl net hyl ,
N, N- di we%ﬁgﬁtnsat%ﬁr&yylnﬁ(hwethylm Bligyl-Witetpiperazin- rtoﬁef hyl phenyl ,

4- am nob. I r cycl obutyl, cyclopentyl, cycl opropyl nethyl,
cyclobut%?ﬁ%#ﬁ']X%%Bglggéntylnethyl t hi en- 3- ylnethyl, oxazol - 4-yl net hyl

15 5- met diyd preexacaticatyydcogsthyle salt %@pvatéairpﬁo Hugeheeot.
1H i m dazol -1-yl nethyl, 1Him dazol - 2- yl methyl, 2-(1H i m dazol-I-yl)ethyl,
2- (1H i m dazol - 2-yl )ethyl 2- (1H i m dazol - 4-yl )ethyl pyri di n- 2-yl net hyl ,

pyridi yIrre Ln4 t ri di.n- l,et h

2-pyri d| n 3- yI‘EéEQIzrl P“Pgé dyrt‘ll"j1 Q@l@%‘ﬁyﬁ“aﬁgﬁ 51239?4 l?‘u%?lh B

5- et hyl pyraZIwrsa aﬂdrte‘tlbw %ldf(ﬁ ayt@mxﬂoadted itethé @lptégth@hhl opyran-4-yl,
20 tetrahydrof ur an- 2-yl met hy tetra ydr opyr an- 4-yl et hyl

1, 3- di oxol an- 2Ry1ISrhﬁtilh>g¢n,or 1, 4- di oxan-2-yl nethyl; or a

phar maceut i cal Iéé)accept abl e salt, sol vate or pro-drug thereof. 7. A
pyri m di ne derd¥ati ve of the Formula | accordi ng to claim1 wherein : 25 p
is 1 and Rl isrjgohydroxy or hydroxynmethyl group that is |ocated at the
3-position; R2 |§ hldro gen; qis 0; r isOorr is 1 and the R4 group is
sel eci@d fromthe ¥ mupméomdattlumépmum group is located at the 3- or

4-posi tion; 30,X1 i s 2-carbanmoyl pyrrolidin-1-yl,

2- met hoxymet h Pﬁ?ﬁ%ﬁl yI',  4-ani nopi peridin-1-yl

4- ami nonet hyl pl@@'—ﬁhﬂbﬁl@ 1phdn @-&ﬁﬁﬁ%ﬂéth R&fyl, 2 dniho¥yclopsht- 2996/ 005918
o 005 bonybant ity M.{yopxop?%eram n-| ﬁF Y vkyclopth-£90

4-(1- net4ty1mp10pg¢lolthﬁl-4l Wammhwcmhepdﬂdmeﬁ}yll mperidtin-354,q3iperiki,im4€5ﬂ,azepan- I

-yl; or al | cept abI solvate or pro-drug thereof. 5
8. A pyrﬁlﬁrﬁfﬂg‘ag@?ﬁvg?w}é rb‘fm ‘?‘T’EY according to claim1 wherein :-
b i fskhidggop%tgemn SeftiEMGLRYTRNO VA1t S6 MR ottaﬁtdfugtté}e@ft ed at the 3-position;

9. A process for the preparation of a pyrimidine derivative of the Formula I, or a
pharmaceutically-acceptable salt, solvate or pro-drug thereof, according to claim 1 which

comprises :-

20 (a) the reaction of a pyrimidine of the Formula II

0]
[}(R@*)q
N

/l/ X1_Q1

(R*), I

wherein L is a displaceable group and R%, q, R®, 1, R*, X! and Q! have any of the meanings
defined in claim 1 except that any functional group is protected if necessary, with an

25 organoboron reagent of the Formula HI



gis 0; r is 0; 10 the X1-Ql group is located at the 3-position; Xl is
NHCO and QL is 3-am nonet hyl phenyl, 4-am nonet hyl phenyl

2- am nocywbapeniosdisyl ,  4- am nocycl ohex- 1-yl, 3-am nocyelolesesdsiopbevet hyl ,

pi peridin-3-yl, piperidin-4-yl, pipgridin-4-ylnmethyl or

pi peridin-4-yloxynethyl; 15 or a ph'afl#a'ceuti cal l y-acceptabl e salt, solvate
or pro-drug thereof. 9. A process for the preparation of a pyrimdine
derivative of the Fornula |, or a pharnreceutically-acceptable salt,

sol vate or pro-drug thereof, according tlo claim1l which conprises : 20 (a)

the reaction of a pyrimdine of thesForBBy a Il O Ra)gNR2 NXL - Q L
NIl R4 )r wherein L is gRlipg e grathp and R2, q, R3, r, R4, X1 and

QL have any of the neanings ‘defilhed in claim1 exceRfy t hat any functi onal
group is protected if necessary, W an 25 organoboron reagent of the
Formula I'Il1 WD 2006/ 0059 PCT/ GB2005/ 002678 -116 L1 (R1) L2 / 111

wher ei n whetingfach of hnahd I, whithcmayres/thsamp er didfesendyis dispitablehigandiandp and

itableghi d d .n f th i . defi ned. i | aim 1
xcept ¢ Rab@p 2 henfines Fra08t PBi asBiorror 168t d 40 hisePabrfar any
prot ect i pgreSiaBl Whehalter syRr6ie@itg gﬁ@ﬁﬁ?ﬁé;ﬁjés_eﬁti@?ém&%ﬂ;the production of
t hose conpounds of the Fornmula I wherein X1 is N(R13) CO,

5 (b) for the production of those compounds of the Formula I wherein X' is N(R'*)CO,
the acylation of an amine of the Formula IV

0
[}(Fﬁ)q
N
R2

~
N| NHR?3
s
(R'); N
(R*), v

10 wherein p, Rl, R?, g, R3, I, R* and R'? have any of the meanings defined in claim 1 except that

any functional group is protected if necessary, with a carboxylic acid of the Formula V

or a reactive derivative thereof, wherein Q' has any of the meanings defined in claim 1 except
that any functional group is protected if necessary, whereafter any protecting group that is

15 present is removed;

(©) the reaction of a pyrimidine of the Formula VI

R2
| Xt — Q!
(R"), N

(R*), Vi



the acylation of an amne of the Formula IVOR3 )g R2 NNHR13 Rl )p (R4
r 1V 10 wherein p, R, R2, g, R3, r, R4 and R13 have any of the neanings
defi ned iwocbh@imssisexcept that any functional group isPpraBoéaN2i78
necessary, with a carboxylic acid gfsthe Fornula V HR2C - QL V or a
reactive derivative thereof, wherein QL has any of the meanings defined in

claim1l except that an functl onal_,qrpup. 4 S1protect ed |f cessar

wher eabe‘Ffelarlylsrﬂrdiﬂé%ﬁe %@g&”@tﬁ? dipn Bt gf?;* ?.PS %r é"é‘g?ﬁ %ia‘ée ?19' dme@g;né’% he
reaction .of I with a hotind R1
)p \ N fin f—iﬂl @Xl'?/\g g%eg)g}l-%ggry‘@ EWO ﬂgaeg%l%%&%%yher ei nﬂaffpl S a

di spl acgmaht eogivIRENd p, RL, R2, r, R4, X' and QL have any of the neani ngs
defined in claim1 except that any functional group is protected if
necessary, with a norpholi of t%ée Formula VII O(R3 )g HVII 5 wherein
g and R3 have any of the&e ined inclaimil except that any

functional group is protect if necessary, whereafter any protecting
group that is present is reﬁmved; VII

5 wherein q and R? have any of the meanings defined in claim 1 except that any functional group
is protected if necessary, whereafter any protecting group that is present is removed;

(d  for the production of those compounds of the Formula I wherein X' is

NR)CON(R'?), the coupling of phosgene, or a chemical equivalent thereof, with an amine of

the Formula IV
10
O 3
[ 3/ (R®),
N
RZ
X
N NHR?
—
(R'); N
(R*), v
and an amine of the Formula VIII
RSNH - Q' VIIL

15 wherein p, R!, Rz, g, R 1, R4, R" and Q1 have any of the meanings defined in claim 1 except
that any functional group is protected if necessary, whereafter any protecting group that is

present is removed,;

(e) the reaction of a pyrimidine of the Formula XIV



(d) for the production of those conpounds of the Formula | wherein X1 is
N( R13) CON(R13), the coupling of phosgene, or a chem cal equival ent thereof,
wi th an awoneosafosotshe Forrmula |V 10 O (R3 )g R2 N NHRLBCT(AR2003m0D67R4 ) r
and an am ne of the Fornula VIII RiﬁgH 01 VIIl 15 wherein p, Rl, R2, q,
R3, r, R4, R13 and QL have any of meani ngs defined in claim1l except
that any functional group is prot ect d if necessary, whereafter any
protecting group that is present m)vig‘ (e) the reaction of a
pyrimdine of the Formula XIV WD 2 06565‘9 F)G:T/ GB2005/ 002678 -118 0 R3
)g R N (R )p NL XIV wherein di spl aceable group and p, Rl, Rz,
q and R3 have any of the meanings delNined in claim1 except that any
functional group is protected if necgssaryrpzw th an organoboron reagent 5

of the Fornmula XV X1 - Q L2 / | wherein each of L1 and L2, which
may be the sane or different, is a|sui/t ble ligand and r, R4,

(R")p

XIv

wherein L is a displaceable group and p, R!, R? qand R® have any of the meanings defined in
claim 1 except that any functional group is protected if necessary, with an organoboron reagent

5 of the Formula XV

| X1 — Q!

(R*), XV

wherein each of L' and L2, which may be the same or different, is a suitable ligand and r, R4,
X! and Q' have any of the meanings defined in claim 1 except that any functional group is
protected if necessary, whereafter any protecting group that is present is removed;
10 (D For the production of those compounds of the Formula I wherein X' is CON(R13),
the acylation of an amine of the Formula VII
RISNH - Q' VIII

wherein R™ and Q! have any of the meanings defined in claim 1 except that any functional

group is protected if necessary, with a carboxylic acid, or a reactive derivative thereof, of the

O
(o
N

~
Nl CO_H
~
N

15 Formula XVI

(R"),

(R*)



X1 and QL have any of the neanings defined in claim1l except that any
functional group is protected if necessary, whereafter any protecting
group t hawvoizsogussent i s renoved; 10 (f) For the productrcocrbosdoose
conmpounds of the Fornula I wherein )ﬁ is CON(RL3), the acylation of an
am ne of the Fornmula VII1 RL3NH - 11 wherein R13 and QL have any of
t he nmeani ngs defl ned |n cl ai m, 1 except that any functional group is

pr ot ect e‘dh¢r&1nrpe8esl§alqu wiant RS heve aroxof|the mgenidgs dafingd ieeloin V excrpt ihﬁatany/e

t her eof 15. For mu R3
VD 200 OB GRS/ DU, il gy gt e g RSN g
R4 have gpwved; drhe nmeanings defined in claim1l except that any functional

group is protected if necessary, whereafter any protecti ng group that is
present (g rienthegapdutiog gf thiose cerhpoynds diitheiFonmola Itwtesen 6o rip OOl Qfisthe

ol at 5 oNHORE REronyi 3oy, SHoacTe] of r & cbipibA el e Compnd Sl ol
group 'Sa\?g/rtﬁﬁtﬁer gld%rbﬁ ReRERSRA Yo e%sfsm?,awﬁﬁmae%%c 9&&1 dor a%acﬁvé aa%tfo@

deri vati e Fornu
thereof of the Formula XVI
O
Crm

N

N

| CO.H

=

(RT), N
(R*), XVl

10 wherein p, Rl, R2, g, R3, r and R* have any of the meanings defined in claim 1 except that any
functional group is protected if necessary, whereafter any protecting group that is present is
removed;

and when a pharmaceutically-acceptable salt of a pyrimidine derivative of the
Formula I is required it may be obtained by reaction of said pyrimidine derivative with a
15 suitable acid;
and when a pharmaceutically-acceptable pro-drug of a pyrimidine derivative of the

Formula I is required, it may be obtained using a conventional procedure.

10. A pharmaceutical composition which comprises a pyrimidine derivative of the
20 Formula I, or a pharmaceutically-acceptable salt, solvate or pro-drug thereof, according to

claim 1 in association with a pharmaceutically-acceptable diluent or carrier.

11.  The use of a pyrimidine derivative of the Formula I, or a pharmaceutically-acceptable
salt, solvate or pro-drug thereof, according to claim 1 in the manufacture of a medicament for

25 use in the production of an anti-proliferative effect in a warm-blooded animal such as man.



XVI R4 )r 10 wherein p, Rl, R2, g, R3, r and R4 have any of the neanings
defined in claim1l except that any functional group is protected if
necessar wowheymadiser any protecting group that is presegt/égoov@parsed; and
when a pharnmaceuti cal | y-acceptabl e isl t of a pyrimdine derivative of the
Formula | is required it may be obt thed by reaction of said pyrimdine
derivative with a 15 suitable acid; and when a pharnaceutical | y-accept abl e
pro- dr ud2of & methiodifdi predasng smanti+prodiferatines effest ind waim-bpoded animadl su¢h asmy
be obtai ned, usi ng_.a conventional. procedure..10. A pharmaceutic .

conposi t‘?@n“\/ﬁ*ﬁegﬁ’fé%&‘iag@%mé"r}bﬁ}? ngmﬁéa%@ﬂlgﬁi‘r?gfg’ sgid W‘Hgglza@ e%%?%ﬁ al, or
a_phar mgtihi 62 pYiRRRRRIEADARcXH the FOANAL &r @ phRmAcHiAI A&iBable @k or di ng
to claiml in association wth a pharmaceutically-acceptable diluent or
carri er solvate oflpeo-darg théreaf, pyuording toncaidkeli vati ve of the Formula I, or a
pharmaceutical l y-acceptable salt, solvate or pro-drug thereof, according
tocl@&imil in the manufacture of a medicanent for 25 use in the production
of an anti-proliferative effect in a warm bl ooded ani mal such as man. WO
2006/ 005918 PCT/ GB2005/ 002678 -120 12. A method for producing an
anti-proliferative effect in a warm bl ooded animal, such as nman, in need
of such treatnent which conprises adm nistering to said animal an effective
anount of a pyrimdine derivative of the Formula I, or a

pharmaceutical |l y-acceptable salt, solvate or pro-drug thereof, according
toclaim1. 5



