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kin%sd ﬁ:“[i@h%/"ﬁlt ARk Rt BioROad @f@ﬁ@tﬂre()ﬁﬁ@ Ringgk. Maidh 5@&1& kBowledge
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o e PR RSl Sr car o it B ipon
SighMANE (T dn@PE@E Setinars in Cell and Developmental Biology, 2005, 16, 29-
37). The mTOR protein consists of a catalytic kinase domain, an FKBP12-Rapamycin
binding (FRB) domain, a putative repressor domain near the C-terminus and up to 20
tandemly-repeated HEAT motifs at the N-terminus, as well as FRAP-ATM-TRRAP (FAT)
and FAT C-terminus domain (Huang and Houghton, Current Opinion in Pharmacology,
2003, 3, 371-377).

mTOR kinase is a key regulator of cell growth and has been shown to regulate a
wide range of cellular functions including translation, transcription, mRNA turnover,
protein stability, actin cytoskeleton reorganisation and autophagy (Jacinto and Hall, Nature
Reviews Molecular and Cell Biology, 2005, 4, 117-126). mTOR kinase integrates signals
from growth factors (such as insulin or insulin-like growth factor) and nutrients (such as
amino acids and glucose) to regulate cell growth. mTOR kinase is activated by growth
factors through the PI3K-Akt pathway. The most well characterised function of mTOR

kinase in mammalian cells is regulation of translation through two pathways, namely
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en otdgelhlaI ceerllaérlox())vﬂl fg?t}(/)r (a\lflgg}F)bgctivation of the PI3K-Akt-mTOR signalling
pathway (Dancey, Expert Opinion on Investigational Drugs, 2005, 14, 313-328).
Moreover, mTOR kinase signalling is believed to partially control VEGF synthesis through
effects on the expression of hypoxia-inducible factor-10 (HIF-10) (Hudson et al.,
Molecular and Cellular Biology, 2002, 22, 7004-7014). Therefore, tumour angiogenesis
may depend on mTOR kinase signalling in two ways, through hypoxia-induced synthesis
of VEGF by tumour and stromal cells, and through VEGF stimulation of endothelial
proliferation and survival through PI3K-Akt-mTOR signalling.

These findings suggest that pharmacological inhibitors of mTOR kinase should be

of therapeutic value for treatment of the various forms of cancer comprising solid tumours

such as carcinomas and sarcomas and the leukaemias and lymphoid malignancies. In
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syndromes. Recent studies have shown that the tunour
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nlpi htly control nTOR ki nase signalling. Loss of these
Y %ppressor proteins |eads to a range of
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ki nase signalling éqee and Blenis, Semnars in

Hoaalﬁowe“v@%@mmmon ihstapgytic Tapds, 2084, £535p4). é&wﬁtyﬁﬁshas
bt b e RL A PR TR RO Bt ] R ATLE B Rl

proGésaiéon ¢li BedkeB cBanaaymnibbily piodittionl (Salzal, Wm@pmtlon
ndrone, Lherm.tte-Ducl os dIS e and

Pr(%g@?), Proteus s qy

OPREsiRE 30 G, Pér G51 45)@nddus hR; kiwtse gh it ¢ gy 150 be uselul
imrﬁﬁﬁ@s‘ilbﬁ%smg&.o%mgﬂlon 3P ddnase activity of mTOR may also be useful in the
prevention of restenosis, that is the control of undesired proliferation of normal cells in the
vasculature in response to the introduction of stents in the treatment of vasculature disease
(Morice et al., New England Journal of Medicine, 2002, 346, 1773-1780). Furthermore,
the Rapamycin analogue, everolimus, can reduce the severity and incidence of cardiac
allograft vasculopathy (Eisen ef al., New England Journal of Medicine, 2003, 349, 847-
858). Elevated mTOR kinase activity has been associated with cardiac hypertrophy, which
is of clinical importance as a major risk factor for heart failure and is a consequence of
increased cellular size of cardiomyocytes (Tee & Blenis, Seminars in Cell and

Developmental Biology, 2005, 16, 29-37). Thus mTOR kinase inhibitors are expected to
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The PI3K family of lipid kinases can be classified into three groups according to
their physiological substrate specificity (Vanhaesebroeck ef al., Trends in Biol. Sci., 1997,
22,267). Class III PI3K enzymes phosphorylate PI alone. In contrast, Class II PI3K
enzymes phosphorylate both PI and PI 4-phosphate [PI(4)P]. Class I PI3K enzymes
phosphorylate PI, PI(4)P and PI 4,5-bisphosphate [P1(4,5)P»], although only PI(4,5)P; is
believed to be the physiological cellular substrate. Phosphorylation of PI(4,5)P, produces
the lipid second messenger PI(3,4,5)P;. More distantly related members of the lipid kinase
superfamily are Class I'V kinases such as mTOR (discussed above) and DNA-dependent

kinase that phosphorylate serine/threonine residues within protein substrates. The most

studied and understood of the PI3K lipid kinases are the Class I PI3K enzymes.
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[PI(3,4,5)P3], phosphatidylinositol 3,4-bisphosphate
[PI(3,4)P2] and phosphatidylinositol 3-nobnophosphate
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signal transduction pathways, including those
essential to cell proliferatdon, adhesion, survival,
cytoskel etal rearrangenent and vesicle trafficking.
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(p85a, " pb55a, p50 p85b and p55g), wth all catalytic
thesvahmentztlsreglem agd of the breast and lung (Samuels et al., Science, 2004, 304, 554).
Tumour-related mutations in the p85a regulatory subunit have also been identified in
cancers such as those of the ovary and colon (Philp ef al., Cancer Research, 2001, 61,
7426-7429). In addition to direct effects, it is believed that activation of Class Ia PI3Ks
contributes to tumourigenic events that occur upstream in signalling pathways, for example
by way of ligand-dependent or ligand-independent activation of receptor tyrosine kinases,
GPCR systems or integrins (Vara ef al., Cancer Treatment Reviews, 2004, 30, 193-204).

Examples of such upstream signalling pathways include over-expression of the receptor

tyrosine kinase erbB2 in a variety of tumours leading to activation of PI3K-mediated
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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 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, ovary, pancreas, skin, testes,
thyroid, uterus, cervix and vulva, and of leukaemias (including ALL and CML), multiple

myeloma and lymphomas.
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oncogene (Kauffmann-Zeh et al, Nature, 1997, 385,
544-548). In addition, Cass |la PBKs nay contribute

WO pavoesd y to tunmouri genesi s caused by vari ouBCT/GB2008/050548
downstream si gnal I i ng events. For exanple, |oss of the
effect of the PTEN tunour-suppressor phosphatase that
catal yses conversion of PI(3,4,5)P3 back to PI(4,5)P2
is associated with a very broad range of tunours via

der & ya fIb If’ll% iJhRa Iie%lq") 98 gtais N 3,{{na demonstrated in
Pl ( lﬁ ? npson’ an ars E%
mlc?eQQ@kmglzﬁé enZﬁné 1ThusFHédtﬂ>®hﬂ@£Iﬁi m@&Gﬁlﬁi@Eﬁﬂér%dQ‘r’oﬂ PBKy-

effects of other PlI3K-mediated signalling events is
defipa¢nt epimanls Biled it prodeded’l{p4.8) Ream raspgnse o stamelerien withvarious

e S GRA N LB T DB MR PO g trouen

prdt@n ayrbahEkinfsen®aibRUire@pRirolod ctlagsaltaIPq:eK@wds Bigkicy (Hlaéch etal.,
alllngqln tunour cells, there is _evidence t

SC@%§OQ%2 (35 Dn WA 0 Bo ht £ dhuSeicnes, @9%@37@@6@&1@4@ H049;
Sas;alléﬂé%% agS0ed e SlA 9&%|1%§b'1%46quur@éﬁl§%%r ,?Igg%l,ﬁﬁﬁ-medlated

Ing i s known ay an i’fpor

phd'ﬁ@ﬁd)@taltlﬁg of RYIBOg&M iu&od by ittivse GiQRNegandb ircRI3KS-riufl cells.
response to pro-angi ogenic factors such as VEG- (Abid
Talean tggethoxy the resplie Fi@mon fedribat, apdenst ingpging lmgmatopoigtic cells,

s PlSK enz al so ihvol ved in
PI na/t1sﬁ1 ts)ole lﬁgK Ialo | Oart] 1s(a§avar& % gegﬁfs i Yo, \{)hen murine bone

pert
mahﬁwe&trivgd n&iﬂﬂtﬂ)ﬁﬂs &Qpﬂent&l?bal Arad@phadh %nf—‘ﬁ}ﬂbm?pe and PI3Ky™ mice

i nhi bitors should provide therapeutic benefit via
weienthstied i ato of redulcmdubutm@lt Forpletey @mom@ﬁ iretformaase g chemotaxis

d ass Pl 3
ancf ?w“q‘%eé‘c? oL RARS ‘H"’S% ﬁﬁ< wﬁﬁWéV%fe %18%1“?‘. 1”@ é{asr]‘lcolmpamem of
IL-BrdeiveiReltpaniisfilahfi@cingo @gsués’(fﬂlﬁgmi A, Weleatd, 2000, 287(5455),
(Coussens and Werb, Nature, 2002, 420, 860- 867

104%% ); |Rﬂ§¢mtg:btwgg@s$ that B&Kvph arvoksdlio ticquath finding pragess rather
ass | t her apeut.i ¢ .val ue
thaf gy TR Rorp S P suler BB bR AR ey WS no
impHifctign edlts thanske@PI3einaRAR e &f, FEN 08I, LIPS SdidHdes of
solid tunmours such as carcinonmas and sarcomas and t he

U.3.Aukkaem 9%6)&11’51@)3 &)‘r’dﬁﬂ:ﬁa tnkma g PéHGN©I respiralany deedsepathatqgy came
i nhi bitors of C ass Pl 3K enzy nes shoul. d be of

withthg %egléq}tsrreﬂ%qhafemégef hag %a@}?@h tolpm regplating ggfaxin-induced lung
mffsf@{{h%fana Fﬁ{h‘%‘lom ?ﬁé&trorp‘ﬁﬁé R haﬁcdtéépglgl(dgngi 109 al., )

ung cancer, non-s ancer énd

Immunology, 2001, 167(11), 6601-8). The fact that although PI3Ky is highly expressed in
leucocytes, its loss seems not to interfere with haematopoiesis, and the fact that PI3Ky-null
mice are viable and fertile further implicates this PI3K isoform as a potential drug target.
Work with knockout mice also established that PI3Ky is an essential amplifier of mast cell
activation (Laffargue ef a/., Immunity, 2002, 16(3), 441-451).

Thus, in addition to tumourigenesis, there is evidence that Class I PI3K enzymes
play a role in other diseases (Wymann ef al., Trends in Pharmacological Science, 2003, 24,
366-376). Both Class la PI3K enzymes and the single Class Ib enzyme have important
roles in cells of the immune system (Koyasu, Nature Immunology, 2003, 4, 313-319) and

thus they are therapeutic targets for inflammatory and allergic indications. Recent reports

demonstrate that mice deficient in PI3Ky and PI3K are viable, but have attenuated
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br onchi oal veol ar cancer) and prostate, and of cancer
of the bile duct, bone, bladder, head and neck,
woean®ey775d | ver, gastrointestinal tissue, 0esopPEmGB2008/050548
ovary, pancreas, skin, testes, thyroid, uterus, cervix
and vulva, and of |eukaem asg (including ALL and CM.),
mul tiple nyel oma and | ynphonas. PBK g, the Class Ib
PBK, is activated by GPCRs, as was finally
. I t .
nrHEASATAehl ALRLIGN 00, LN SOSNTE s [N JooT 1)
InhabitiombEP & ik @Bo tusefpl mthaECd?ﬂl(oaas@uE) Bi3cdsn vicespieingemhmatory
TSRS o i%tch%g i &ﬁm&'}%g;@s fsad g;;)bi};%ﬁges %rﬁllljo(ifgscular
MNPl K 4! ARLAGnshRGES 6 CRUPL BAK GEORLOLE etxgected to
d ass PBKs was i ntact (Hirsch et ah, Sciénce,
be 28\73(115@4@5)1¢ preedagionGH8 trehiment obid W,ldeScalre‘m:(& di@@R in addition to
287(5455), 1046-1049; Sasaki et al., Science 2002,
Cals87(5455), 1040-1046). Furthernore, Pl (3,4,5)P
3- meéhicatl ednmpbesRhRAt YhiEbit PN IS arfdkfovpatiBlindsbIt (PRLIGRAsEelated
t hese GPCR m? ands i n PBK nulﬁﬁég?%é ﬂl‘l’aken(w)t
kinpsg @I HEKS) ltaﬁ@ easidpntiicdemshdingay erdmanan andithe|quersetiy gerivative
dhn e e
L R RGN b T iy Rt By PR S rarccs
ovdTithicn iraeseunticl dxekgpidneg dnd eldplag pindd slatiditpeithinche 213K
macr ophages fromw | d-type and PBK g mice were tested
famifjessj tr 0, a reduced, but not conpl et el y abrogat ed,
Per hQEJRRER, h%h@ﬁ@g@gfﬂaﬁleqa B RRGEAIFA M1 and/or PI3K
observed wever I's translated into a drastic
inhibnpad fomesd inghe tréatBienlr dficencenguflaroplaidry ondbdtmicatd arvdystdseases,
. tissues (Hrsch et al., Science, 2000, 287(5455),
IMpYHQON(FEHOYasCIRAL, SaSefat a suggest that PBK g is

| NV RloYsiEh1inG. ptyhﬁum& Heﬁ&ﬁ%i‘&dﬁ“l@K@ﬁﬁbft&% R&! k¥ ini the art.
t he generati on of mechanical force for notility, as

r anbdematianabPatont Avrdicaigen W@&@Q%&%S disklosestdeatpoladkibat

PBK Hanni gan..et ah,. Proc f SCI of
posss Ea K GRn ORGu o™il 35 oNp T e B TRROEERG® These
corhB&RIdE aﬁecu’rylaﬁ‘lhrﬁﬁ a6€ hpetdapliaginoGanRitel byltulih@dmes which differ from

denonstration that PBK g has a central role in
thecoguprardsty thmerstesk inyentiRiuped e ahtherfarylemnor apd bgigroarylamino

sub?s@&e%{tét 2694/62#%;8@% h%ydi&%%@gm%g‘?ﬁ%@% ﬂhggg{ij g;.\l%[%uents
of thb @re‘samtmdzdmabn alﬂhhiﬂt@iﬂoﬂEIKi(gachsn}l uglfihlyin ﬁl@p’f@ﬁﬁad oif ﬁémcer are
| eucocytes, its |l oss seens not to |nt%§fere W th

alsp disphepcshigifaeorean Ragnt Arplication | B¢ 7PBREhHRFILqRs danepplolino-
sub\éhﬁ‘@écleolé’}ybqilcfh%fe}dalrﬁ cfoﬁf t(){giﬁ({s duBRhi §ahER1ihOhSd FRKI$ef orm

as a potentla rug
d]pyrimidine derivatives and 4-morpholino-substituted tricyclic heteroaryl compounds but

not monocyclic pyrimidine derivatives.

W02007/080382, W0O2008/023180 and WO2008/023159 disclose compounds that
possess mTOR and/or PI3K enzyme inhibitory activity and are useful in the treatment of
cancer. W0O2007/080382, W02008/023180 and WO2008/023159 do not disclose
compounds comprising a thiourea substituent.

A number of compounds such as 4-morpholin-4-yl-6-(phenylsulfonylmethyl)-2-
pyridin-4-yl-pyrimidine and 4-{6-[(phenylsulfonyl)methyl]-2-pyridin-2-ylpyrimidin-4-

yl}morpholine have been registered in the Chemical Abstracts database but no utility has
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Wrk w th knockout mce also established that PBK g is
an essential anplifier of mast cell activation
w@ b@bharrgue et a , Inmunity, 2002, 16(3), 441-B6I/GB2008/050548
Thus, in addition to tunourigenesis, there is evidence
that Class | PBK enzynes play a role in other diseases
(Wmann et ah, Trends in Pharnmacol ogi cal Science,
2003, 24, 366-376). Both Cass la PBK enzynes and the
Pafel 1QVE . | r I I
b e ek D TR A0 B AR PR RS T R 3gr piaK
inhéhitoByl Bet3it9)or anddut thermptiheyprapeetid¢sher apeuti ¢ targets for

inflLammatory and allergic indications. Rece t re orts
RRp el PRy iuad %@Pﬁﬁ%ﬁmﬁqﬁem Tl Tpliypgpossess

usefilahdEpe i réRYt?esaWﬁmﬁ@mn@ foHIRLAE lﬂ)]/_ %@r@ﬂcéle(foﬂét?amts, it is
responses al ., Nature, 2004, 431(701 1),

belfe@0d thit the, thdrmﬂ)ﬂubp ubafniness PBIC dgivalise is é@ﬁ‘md fram theganhibitory

r di d t I t f
a7 GRS TOR ] BT B i o s 1K SRS iy LG Cads 1a
cnine sl GRS ClasMbSALANOY ?f“%}@rsémgg@l P iedinled by the

PI3&(pd 1R Eﬂmlbetbl@avsfa ogatryaolern g ambeelaellipseceased including
f
prothfe%gtgcg*}e en'ge %l;vweer\ﬁn%eoe%Q Ia%‘é%’eﬁgl[atlgﬁ ﬁp 1%%? S@&‘Fz\/%}g qé ! ca%rgat‘i\pe factor

in ma&mbadmmy bf masard @incérE’hﬁd kthoagieedsed, atie elxﬂemaslsat the derivatives
SP KKs) have been identified,. incl udi ng wortmanni n and

wil h%ﬂ]&};?@%té(talﬂﬁ ugdp- vlatnav@u@?zgwcmect%@@@he dRpiYas Wit Bave

i R
o RS BRRE b GyL BRpB e Ll R SR R
tregehedtol wctl;,femmdwdmeetsh sudhBK chiaer.| Tes condo@mdsl Dﬁ‘glple)p,‘resent invention

woul d be sirable t rovid urt he ffectiv
ma&ﬁE“Pg’P "@ﬁﬂﬁnﬁﬂﬁgfttﬂ@ pasoniyelle c{ ‘%?lilfllj?é 24 ‘éP%FF‘H%‘hWE&F arises from
varfifd %ﬁamdlfghhﬁ%hws)éu&f asApRAmnHGLdrY alséasemanﬂdu%@ agRays

i mmune or cardiovascul ar di seases. Mrpholino

disgases, mindiune dbeasey at ¢aydisvanqulaP@ikedsahi bit ors are known in

the art. . International.Patent Appli.cation WO . ..

2009F69f§%>ééﬁ%‘f0§1&ﬁ’°6‘§‘ “gﬁ%eﬁﬁ%Ag%ﬁ‘ﬁ?n BETERJY ghfphibitory
actBME VEBinktATORIGh36c BT th¥ichpandl BaLalds pbdsbss p'(btdnlﬂ ﬁ1h1b1t0ry

treatnent of cancer. These conpounds are aryla
actiyiy aganEr Ry Mere BB el (scichs e ¢ pdiarpasy mp %‘HOT the Class Ib
enzs,b{eper fromthe conpounds of the present invention by

rtue of their arylam no- and heteroaryl am no
In accordance with an aspect of the present invention, there is provided a

O
N k k

formula (I)

compound of formula (I)

or a pharmaceutically acceptable salt thereof; wherein

mis0,1,2,3or4;
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substituents. WO 2004/ 048365 does not discl ose
conpounds with the -XR 1 substituents of the present
wo ewenvizen. | nhi bitors of PBK activity useful PET/GB2008/050548
treatment of cancer are also disclosed in European
Pat ent Application 1 277 738 gwhi ch nmentions 4-norpho
I i nosubstituted bicyclic heteroaryl conpounds such as
qui nazol ine and pyrido[ 3,2- JJpyrimdine derivatives

'y apd ﬁhﬁghﬁ’%‘%hhé}ﬁﬁ\‘# BSER® g{o ek thdi ¥k bf P gﬁc? YOA"Y hind the other is
conpounds But not nonocyclic pyrimdine derivatives.
CRIWO2007/ 080382, WR008/ 023180 and WR008/ 023159

S S e I B 6 B A el T
-céé‘-UQ@éCCWOZJ‘R@ﬁ%E@OEﬁlg?’éc’fgﬁi@?-é&@ﬂ[‘- MER008/S03R PR,

do not di sci'ose co npri sing a thioureéa

-S(OMTR R y e@(O)NR ' aRTREr -NI ' (CONPRIRTE S NRICHO péR R pho

NE PR RS, RGN RS SRR AR co), Nr'conre,
_s(b%}lﬁ(“plaﬁdﬂ)d\@mg@g}/l ) met hyl ] - 2- pyri di n-2-yl pyri mi di n- 4-
y a

L yI'} nor phol i ne ve been registered in the Chem cal
R" Axsgroap sdledad Gbadeydbagenn©:.datkiyl.i@ysallkasyd e€nsaikydiy s aarddcyclyl,

carfoah Aty TR Ao P T vy by BB ot 235 onally

subsHeiRPSUScCor RRAP SlistiBfent SLPELISHED Ym Ha, o, hitend’, -OR’,

that certain norpholino pyrim.dine derjvatives possess
SR oo o EP e DB Rl ST st T O NBECOAR .

'N}?ﬁ&e@ﬁﬁg%ﬁ 8!9@6& R'ORPGHG QW o,Rib. s believed that

apeuti c useful ness o e“derivatives is
R glex iroap séleaad frbei €, dandgl, Bhtbotyelwcinid heteyocg gl AaichrgFeRp is
Ki.nase and/ gr _one, qp nore PBK enzi/,rre (such as the
subgsjityéed hy-NRZ R Rarf/ and epfionelly substipiied by ofe)or npge sufséituent
' ' [ - 1PB flamghhes 11
B S B i O e o ot Regai R - SOR
-CORE| «@DR]', pCOINR'ER 31 N ' RHA-NRIF QORE], andardR DEOGIGER 'R ';

£gyl ation of .these th S i.s ausative factsor
eaqq*_re#a ea@r§ﬁ%¢tsrlﬂ$ﬁP8?dq%ﬂﬁa S Bapchalty £ Bfiro. KL -OR ",
SHP S88%e5 . SOIR P S cORPecredRNAtONRERIEL NRER! Y e it HRDE
th3er apeut i cal IBy us%f ul. In particular, it is expected
NRK&O:RhandeNRVSQ:Res wi || have anti-proliferative

sandlier apoptoti rqpertie i ch means that they wll

R %%ggsg?edﬁg% n{lq@yﬁy@ﬁqggwg@%a@y& oliferative disease

or RUghd RS topameewith Theat6arap atnghso afhithep kRS@AthddT¥eA L4 10-
may al so be useful in inhibiting the uncontrolled

megbrred|carbogy dici ar detroypliaring whaseins b ¢rrlomg carbon atoms is
optionally replaced with N, O or S and which ring is optionally substituted by one or more

substituent groups selected from halo, cyano, nitro, hydroxy, oxo, Cisalkyl, C;alkoxy,
haloCi.salkyl, haloC;_salkoxy, hydroxyCi.salkyl, hydroxyC;_salkoxy, C;.salkoxyC;_ealkyl,
Ci-salkoxyC,_ealkoxy, amino, C;alkylamino, bis(C;¢alkyl)amino, aminoC;_ealkyl, (C;-
calkyl)aminoC, ealkyl, bis(C-¢alkyl)aminoC,.¢alkyl, cyanoC_alkyl, Cialkylsulfonyl, C;.
salkylsulfonylamino, C;_salkylsulfonyl(C,_salkyl)amino, sulfamoyl, C;_salkylsulfamoyl,
bis(Cy.galkyl)sulfamoyl, Cy_¢alkanoylamino, C;_galkanoyl(C,_¢alkyl)amino, carbamoyl, C;.
calkylcarbamoyl and bis(Cj.salkyl)carbamoyl;

R® and R’ are independently selected from hydrogen, halo, cyano, nitro and C_galkyl;

R® is selected from hydrogen, halo, cyano and C)_alkyl;
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various non-malignant di seases such as inflamuatory

di seases, obstructive airways di seases, inmune
wale@easBso or car di ovascul ar di seases. Gener al | BCT/GB2008/050548

conpounds of the present invention possess potent

inhibitory activity against jfiftOR ki nase but the

conpound may al so possess potent inhibitory activity

agai nst one or nore PBK enzyne (such as the Cass la

R’ GHF R, r@ﬂg{e?ér%oﬁgﬁy E}I/(ﬁ%%et X \%‘é ect% &K 691@?? %ffr .egzlyl,

an aspect o rese ere
carhoc;mmb@ua‘aﬁ(ydlfhefawdmlya afid hetémr:ymylajlgdlkylo;vhiah group is optionally
harnq@gutlcally Sgceptable saht theregr wher ei.n i S
subtitujed by ong q5more sypsEFnieroUpesISTiRddEnTa dnlor §yaRe opitreydy droxy.
Ci. %1%)4' gfl 181$o§§t @€, Qficyl YiaReq. @ﬁ%o;&ys hghfasayc g%&y@t@/@fox'yél _salkoxy,

1inker grfoup selected from

C1-salRty CREDRARY +-sal ka@RE RADRGy CRaino, CC@lkylar@BCRBIR -1 salkyl)amino,

amgé&? 1%(612%%161m0C@%§ﬁ$ %ﬁ@% g{:(%%j\‘)éﬁ?ocl salkyl,

C &d1h IforryNRGS6. @ Ritfonyl Réulfamoyl
léemé NR gg(ﬁ-N & - -NR4Clég)R?I o @l% ;N%R4 and

R 5-, 0
Cy mﬂpyls;s(a@@l bls@ § }é)sglrfam@yl |- ediceadybrimn (ﬁgudzrlb@@al(cl

Kk I
63‘”?” 1}%@l&§€ﬁf'ﬂag%y?§a\16gﬂ${lca é:% ?ﬁi %/fF %aﬁlg‘/lﬁ’gﬁ’\érﬁlé’)c{’ym yl G
R': @dF IR andRi*clie gfdepmldbﬁtl}omdr@gtﬁnl dryn @olgsicldowdefiorhyC QalRyl,
or npre substltuengygroup sel ect ed fron1ha|o cyano,

carh@qy,c}:y q@aocy@@?l calkydg he _eg@zqgly angclys F@jocycbdﬁg yt@p@;l group is
ptlowg&g%%oor' O%%'gnan t R%roggge%@%z haMR%gl%Rntro

hy(yomyc;pﬁllsailkigb Fegmaﬁkm?mﬂbgﬁalml hatl)méltdahmyg,l lykir(mlirld‘l g-a7lkyl -
eterocyc C ro | st e .- .

hy GRS D i EarY B TRER Gy bR i salky lamino,
b1s€@'| §H<w)yﬁﬁ{o %ﬁfé@l izﬂfélﬁ (ﬁ%ﬁ@&i)éﬁnﬁl%t‘?%l%qd?lglﬂé(‘?ﬂﬁlﬁ@ammoﬁ

yano, ni tro
6allgyl cy@@ﬁ@_l @lky.l @mmyhsulfm@d]\@a @lkﬂmﬁamlmgz@ a_aﬂg_@oyl(@mlkyl)ammo,

car%gn%?}:fll,zCiﬁa?lprCdr‘tl)\ell%loy} m& 1:_"6321 kygcé.trbamoyl;

R"”, R"™ R" R'"and R" are independently hydrogen or a group selected from C_salkyl,
carbocyclyl, carbocyclylCy_galkyl, heterocyclyl and heterocyclylC, galkyl which group is
optionally substituted by one or more substituent groups selected from halo, cyano, nitro,
hydroxy, Ciealkyl, Cisalkoxy, haloCi_alkyl, haloC,salkoxy, hydroxyC,salkyl,
hydroxyC,.¢alkoxy, C;¢alkoxyCi_salkyl, C;salkoxyC,.salkoxy, amino, C;alkylamino,
bis(Cj-galkyl)amino, aminoC,galkyl, (Cisalkyl)aminoCi_salkyl, bis(C;_salkyl)aminoC;.
salkyl, cyanoC,.¢alkyl, C;¢alkylsulfonyl, C;_alkylsulfonylamino, C;_salkylsulfonyl(C;.
calkyl)amino, sulfamoyl, C;_alkylsulfamoyl, bis(C,_salkyl)sulfamoyl, C,_alkanoylamino,
Ci.ealkanoyl(Cj.salkylyamino, carbamoyl, C;_alkylcarbamoyl and bis(C;_ealkyl)carbamoyl;
or R" and R" together with the nitrogen atom to which they are attached form a 3- to 10-
membered heterocyclic ring wherein 1 or 2 ring carbon atoms is optionally replaced with
N, O or S and which ring is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, Ci.salkyl, C;.salkoxy, haloC,.salkyl,
haloC,_galkoxy, hydroxyC,_ealkyl, hydroxyC,_alkoxy, C;¢alkoxyC,_alkyl, C;salkoxyC;.
salkoxy, amino, Cy_galkylamino, bis(C;_galkyl)amino, aminoC;_salkyl, (C;_salkyl)aminoC,.
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each R3, when present, is independently selected from
hal o, cyano, nitro, -R13 , -OR13 , -SR13 , -SOR 13 ,

w0 302138590 - COR13 , -CO2R13 , -CONR 13R14, - NRAGRGB2008/050548
-NR 13COR14 , -NR13CO2R14 and -NR13SO2R14 ; R4 and R5
are independently hydrogen o, G _6al kyl; or Rl and R4
together with the atomor atons to which they are
attached forma 4- to 10- menbered carbocyclic or

B ELREALY i Wghhfude, ZUGL & fDGuGaRAGT. at ore

6alk3ﬂs@ﬁﬁ1ykmahcb )C@al@llsukfmnyé(dleMkpll)z&nmb m)ﬁamosu 165 Lalk viewitamoyl,

: S ect d.fr ni t dr oxy,
blS&Fl 66@%2 famgyLéateR %90 ?ﬁanne el 20y (5%& @éﬁ wﬁvnoyl Ci-
. 6a| koxy, G- al koxyGi -
6al§%%§%ﬂgl?ﬁébﬁg¢(l %Mg%%% am no, G -6al kyl am no,
forlise 4C1 nﬁéﬂcmbl)tamhwreaanemc@@prcadtqu digcdise.

6al kyl ) ami noCi
Sl S R ftesng o Be pradmifyiPhaR R dnpinyided a
%oﬁaldfyd,@mli apy”C - eal kyFj am no, sul fanoyl,
6al kyl sul famoyl, bis(G . 6al kyl)sul fam)yl
G . 6al kanoyl ami no, carbanmoybOG - 6al kyl car banDyI and
bi s(C - 6al kyl ) car banoyl ; ﬁ/,g re i ndependently
sel ected from hydrogen, hal mn| tro and
C _6al kyl; R8 is selected fré hydrogen, hal o, cyano
and Chal ky| R9 and R10 are infdependently hydrogen or a
group selected from C"aUcyY bocycl yl,
carbocycl yl G - 6al ky ei/ﬁ\ and
het er ocycl yl G - al ky %{ | s optionally
substituted by one or sti tRrent groups sel ected
from hal o, cyano, nit ro hydr 0X C1- 6al kyl ,
Ci _6al koxy, hal oG - 6al kyl formalad{) 6al koxy,
| kyl 6a y, G -eal koxyG -
or e!t?(lge{r&)ége&twg? {%e%h ¥‘§£]1?é%é%o’f altlﬁg%l G - 6al kyl am no,
mfrg|0$¢Q -3&ﬁl4kyl ) am no, am noC| 6a| kyl,
) am noGi_- @ -6| 3 am noCi )
Ya@céYkWe mQ,%H@@tlyé\épk(}R p@w(@gﬁkajﬂogg of @f&p Y~ 1s N and the other is
CR@ 6al kyl sul f onyl am no, G -6al kyl sul fonyl (Ci
-Bal kyl ) ami no, sul fanoyl, Gi-6al kyl sul fanoyl,
X ibi $ifrlcbr- grapk el desad ﬂerR“ @R >-6AIRa0BYCRMR Ao CR'R'CRP=CR*-
G, - 6al kangc)%J (G - 6al ky ]ﬁam n60 car banoyl

-C&~ kYR b5 Ro B Cirra Rs‘%lb "saP Reartfdhn 71a;'SﬁQ2ER6R7-’
oR17 7| 6
_S( %&tﬁéa_¢@1\]%%f{§%?kl ocy CYW@E@W(% R, 9T OUP

-Nm(emm @@mmmRéRﬁet@(mw& PNRAGKD RN GG -
-8(855\}% - an(l‘l E{}Rgé(%gzp-, 'S

R' is a group selected from Cy_galkyl, Cy.alkenyl, Co.alkynyl, carbocyclyl,
carbocyclylC_ealkyl, heterocyclyl and heterocyclylC;_salkyl, which group is optionally
substituted by one or more substituent group selected from halo, cyano, nitro, R’, -OR’,
-SR’, -SOR’, -SO,R’, -COR’, -CO,R’, -CONR’R"’, -NR’R'’, -NR’COR"’, -NR’CO,R ",
-NR’CONR'’R"’, -NR’COCONR'’R" and -NR’SO,R"’;

or X-R' is -CR°R’OH;

R? is a group selected from C_galkyl, carbocyclyl and heterocyclyl which group is
substituted by -NR'"CSNR'*R'” and optionally substituted by one or more substituent
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optionally substituted by one or nore substituent

groups selected from hal o, cyano, nitro, hydroxy,
w@ie08abkyd , hydroxyC _6al koxy, C -6al koxyCG - 6aP&yGB2@8A50548

al koxyGi - al koxy, am no, G -6al kyl am no,

bi s(G - 6al kyl )am no, am noC 36al kyl

(G -6al kyl )am noCi - 6al kyl, bis(C -6al kyl)am noGi -

6al kyl , cyanoC _6al kyl, G -6al kyl sul fonyl,

grogg %&h%@c[&ﬁﬁ%@é‘%&?(}( p %%&228?6' ﬁf&g 68l KYJRATERO, _SOR'!, -SO,R"",

-CORS( @Oﬁdf kgomiﬂméma”m;mwm@wmﬁd N BCcaaDNR R’

r endent | en or rou seI ected frgm
each K eéﬁ%%ms iy ﬁd%%ﬁ@?ﬁenﬁzé?lsﬁe% o, cgaqpito, -R % OR™,
-SRIet eorey csylr 'ang det ereskel wtGNR? 3@6\4 KR ' CiidP @R S

ogtl onal Iy subst i tut ‘ed by one or nore subst’ituent
-NBr'60pB ‘sell edREGROM hal 0, cyano, nitro, hydroxy,

al k hal o 63l kox y xyCG _6al kyl ,
R R e B Bk TR it & al Koxy G -
or R! kkR? t(%@lh@f)wn@the@ﬁbﬂﬁ)&r avnkao wHisH t@e? @@I HERATOAR a 4- to 10-
am noGi - 6al kyl, (G -6al kyl)am noC -6

mepibsyedi caﬂ)@pktghcyarhpwmah«szng wiptenl l%ﬁprs’mlligawbon atoms is

on GO PR A0, G2k S5pa et PRI sy e one or more

sublﬁﬁlahkgtbl)lﬁswefeaféﬁ)ﬂqm Rilo G@akdﬁﬂtﬂ) &fyldeXy, 6o, @Jaklﬁﬁp@h £dkoxy,
1- 6al k¥| )am no, carbanoyl, 6al kyl car banDyI

halgfs @bt st oy iy YN C @aflkmlgfdaw%@k%g&lg@lkowahalkyl
h
Cl% ﬁ%ﬁ)@rgﬁ ettg?oc &IF{II{(? E?égcal 6&92@%&‘;&&&?’}@;}% (C-
6al]qd}abnmo(é1t@ah®1 |b&(6p§aill@|h)lahiwo®@fﬂ!k?ﬁ ;eg%nmﬁllaeglﬁyl O;-gﬂik}fssuifadel, Ci.
u |
ity sBfee. g sk RS R RGBT pah 6 s g famoy,

b1sml%ﬁﬂl§}§sulﬁ%l(§@|o¢)§§/’6%:lkl 1§ﬁin60@ 6all{&g£)(§/l§1]g_ag§|l)ﬁﬂl|mo baboGbyl, C;.

6a1161626b¢m@5ly1@d bis@al- daWyl)C@balﬁaylkoxyO 6al koxy, anmi no,

R 8 RO ABe oyl Rlsfed ORIV, B, SEREHrd Pt iy

R® 1s6s%ldélséd frdeh hy @k halel £y laadicnQalkyl;
@[{ kyl sul T ony"Gi - eal kyFj am no, sul fano
R’ @d Bal % inggperiepyy hyctfpgmr ageP Wy poladied %ﬂ@ﬁl alkyl, carbocyclyl,

o A SO B SR G S RPN, B

subistieaddnineafr npsrobutseinehi yreupd sersel. frdm halocoyadandeoVitydioxy,
O Gy haldl: calk1 RafotS ikory: BaroRy.calkh vdfoxyCy salkoxy,
CisalkoxyC,ealkyl, C;_alkoxyC,.¢alkoxy, amino, C;.¢alkylamino, bis(C;_salkyl)amino,
aminoCj_ealkyl, (C;_alkyl)aminoC,.¢alkyl, bis(C;salkyl)aminoC;_alkyl, cyanoC,alkyl,
Cialkylsulfonyl, C,_galkylsulfonylamino, C;_salkylsulfonyl(C,.¢alkyl)amino, sulfamoyl,
Cisalkylsulfamoyl, bis(C,.¢alkyl)sulfamoyl, Cisalkanoylamino, C;_salkanoyl(C;.
calkyl)amino, carbamoyl, C,.salkylcarbamoyl and bis(C,_calkyl)carbamoyl;

R", R R and R'® are independently hydrogen or a group selected from C;.galkyl,
carbocyclyl, carbocyclylCi salkyl, heterocyclyl and heterocyclylCi.salkyl which group is
optionally substituted by one or more substituent groups selected from halo, cyano, nitro,
hydroxy, Cysalkyl, Cialkoxy, haloCy_salkyl, haloC,_galkoxy, hydroxyC,_salkyl,
hydroxyC,.¢alkoxy, C;galkoxyC;_salkyl, CisalkoxyC,.¢alkoxy, amino, C;_¢alkylamino,
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conmpound of formula (1) fornula (1) or a

phar maceutically acceptable salt thereof; wherein mis
wW®200%/002250 3 or 4; 1Y and Y2 are independent|y PCDGBERS/050548

provi ded that one of 1Y and Y2 is N and the other is

CR8; X is a linker group selgcted from -CR4=CR5-,

- CR4=CR5CR6R7-, -CR6R7CR5=CR4-, -CC-, -CCCR6R7-,

- CR6R7CC-, - NRACR6R7-, -COCR6R7-, -SCR6R7-,

. S T = ’ . .
bisl Qg B iRy o ORI o e B ERERIE R g s eqghminoc.
calley®( @)aﬁ@(RA@H&}rBEI,6aIk§Xsﬁ])fW C Gal‘ﬂlaéﬁg(lﬂ)ﬁno ENFMIGNOY IR, _&dkyl)amino,
-S d -NR 4S | ect ed
Carb%% cE nrbarwlegqﬁ E@%ﬁ}lwa‘m CHBTR ﬁ;ﬁp car E&:;m yl |
R'TRDGEY QLG R1BAL lﬁi@eper{&ﬁﬁ‘% ReNSEM orddoup selected from Cyalkyl,
het ér ocycl yl G - al kyl ich gr oup I's optionally

carboysthyiltaattedydyl(analkyl, hetorosydpbatd tetrroty chyl O ugpalisd hathegioup is

o @l o eV St s s oo ROt (O, eyano, nitro
hycﬁﬁgﬁ%éalkwwm haloNRMHEMNRIAG S0l kox &:@W&eﬁﬁﬁlS

R 9SO2R10 or Xx-R 1'is -CR 6R7 R2|sa]iroup
hydyexGieatioxy.drneaikoBel koplkyl, @ré%@yx@malkam apaneoeylkylmino,

B R L S e e T s

sallndspandenatidyy, &%hl&?lsﬁlfoﬂyﬂ (En Jademulfﬁyyiﬁ]minom Ct _padkylsitRond|(C.-
-OR1 1, -SR1 1, -SOR1 1, -SO2R1 1, -COR 1 1, -CO2R1 1, |

6alk3¢@q}mq_, sg}]:ﬁg_tgpyl Q@l@ﬁ&@famomhp191@8@11971)sulgﬁaoyll\ﬁyalkanoylammo

@g&@gﬁg : @%Qr g%-fo IRYIESBRh l'a?ldb C1.ealky])carbamoyl;
In ep ent am1 ecte Pémha e 0, Cyaﬁ}c]) IS( 168, I%l%car amoy’
or RERbE R" tc@Rtar w1th$@:hlﬂr8gen atﬁmﬂﬁ&lqh th&ﬁehﬁached(ﬁﬁﬁlR&B to 10-

R 13R14, . 3R14 R 13 -.NR13 R14 an
menm%%@ﬁa%hc Bae gﬁareﬁsl aF 2 g g ﬂ&@ﬁ‘%ﬁ iy OpYefRdy sepleped with
N, 6 o8l hicR hngls Sdniidy LegeluRarbyMrebr hltge %H%mu%ﬁt groups

atons to whichthey are attached forma 4- to
sclenterbleomdabn pm@ynﬂtnochﬂlfonet(?erédkylc Cir-galkaxyghalp€r- ellllfyl,l 2

halo&l 6alkrolxr}]79h}9(fa ToxXyC) 6gﬁ<yfrﬁycllroxyC1 salkoxy, CialkoxyC,_ealkyl, C;galkoxyC;.

calkoxy, amino, C;_¢alkylamino, bis(C;.salkyl)amino, aminoC;_ealkyl, (C;.¢alkyl)aminoC;.
salkyl, bis(C;_galkyl)aminoC,.¢alkyl, cyanoC_salkyl, C;_salkylsulfonyl, C,.
calkylsulfonylamino, C;_alkylsulfonyl(C,.salkyl)amino, sulfamoyl, C.salkylsulfamoyl,
bis(Cj_ealkyl)sulfamoyl, C;.salkanoylamino, C;.salkanoyl(C,.salkyl)amino, carbamoyl, C;.
calkylcarbamoyl and bis(Cj.salkyl)carbamoyl,

for use as a medicament in the treatment of proliferative disease.

In accordance with another aspect of the present invention, there is provided a

e
N k k

formula (I)

compound of formula (I)
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optionally replaced with N, Oor S and which ring is

optionally substituted by one or nore substituent
w@emape77sel ect ed from hal o, cyano, nitro, hydrPXyGBR08/050548

Cl- 6al kyl, C _6al koxy, hal oC _6al kyl, hal oC _6al koxy,

hydroxyG _6al kyl , hydroxyG _Gal koxy, G - al koxyG -

al kyl, G - al koxyG - al koxy, am no, G -6al kyl am no,

bi s(C - 6al kyl )am no, am noC - 6al kyl, (Cl-

o PRI g Bty 4 Qg b am e

m@& e,ail Bydrsiul fony’\Cl eal kyFj am no, sul fanoyl,

@Ikyl ul f I 1s5¢C -6al kyl ) sul
2 PIEIRGReRES N g5 Fgaﬁwv et Oespﬁﬁr(m 4 Yaitoyrnd fhg other is
Rbl S(CI 6al kyl ) carbanoyl; R6 and R7 are i ndependently
sel ected from hydrogen, hal 0, cyano, n| tro
X i€h lightrkgroup Redtesl fseheCR&ECR] r-orﬁIhy@Ro@BrR hé]PoR @&aﬂrﬁR

e IS, B (O

-S(@)?{(Ckl@@yﬁ '-@{1 SiBekrkyl-, NI@”‘C?()WR%HQRHW ?1§R@1@W' yb@))NR -

mhlc group 'S optlonally substl d by one or
-NM(Q)SUMBIQQQ)NR ,gS@DpNRs—einéeMS(O)om hal o, cyano,

RIDILT 6 i, 6al k
i a8 g B B MBI BT praely carbocyelyCy.
6a11@511 kli/étero?c'l}ﬂ%hﬁ a¥ikdeyclal dﬁ%ﬂéyl mm%ro@ ts@ptikid 1B uB&ituted by one

am no, amnm noC 9 9
or m@:re-selésstkty@}t grﬁuw@lec@élfm halpj . m‘@ﬁalfkyf@]&rn-%% GrSOR”, -SO2R”,

| 9S s16al b al 10 9 10 15
(ébl 2Rar Ebﬁ\?ggl fam)y% gﬂdb&?i%? abl’?l %o NR'CONRTR
-NBQJI(KGZD)\I&WRféancCaNRMIO G - 6al kyl car baroyl and

bi s(C - 6@I4la/|)carbarroyl R, R, Rand R are
OrXrﬁleléeﬁ R hydrogen or a group selected from

I
gt%hﬁ%lfct%?frg%c%&la %) 85123:69?(@'1%}1 h%[ero ggkvhbcrh égaoup 18
subzsptwtanlrtgi +NRBGSNR1 tRIt eutl b)pﬂomakby substmlteai bsuln&tortmma Eubs‘utuent
lyfen? (L%ania:l%'% gla %ltl %‘H?a q)l)(ySOR“ -SO,RY,

-C(jﬁalek@sg\ﬁ“ h@dm@n@z Gl Y| aNIm’@OR’WQnd ﬁfﬁ'l@?d@NR”R“

koxyG - 6al ky C - 6al koxyG - 6al koxy, am ng, 5
eachl RB athiey Ipsasinfoishindapendendlsepétpe fronvhal arey msCinitras aR Ky 40R

_SI%B Sé?le; 1b) ﬂ\@ocgéﬁgghég@#gn%an@§3 Gal | ’13COR14’
_N@%@Rmh@ammm“and bi s(Ci - 6al kyl ) car barmyl ;

R* and R® are independently hydrogen or Cy_galkyl;

or R' and R* together with the atom or atoms to which they are attached form a 4- to 10-
membered carbocyclic or heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is
optionally replaced with N, O or S and which ring is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, oxo, Cisalkyl, C;alkoxy,
haloCi.salkyl, haloC;_salkoxy, hydroxyCi.salkyl, hydroxyC;_salkoxy, C;.salkoxyC;_ealkyl,
CisalkoxyC,_galkoxy, amino, C;_galkylamino, bis(C;_galkyl)amino, aminoC;_ealkyl, (C;.
salkyl)aminoC,_ealkyl, bis(C_galkyl)aminoC,_galkyl, cyanoC;_alkyl, Ci_alkylsulfonyl, C;.
calkylsulfonylamino, C;_alkylsulfonyl(C,.salkyl)amino, sulfamoyl, C.salkylsulfamoyl,
bis(Cj_ealkyl)sulfamoyl, C;.salkanoylamino, C;.salkanoyl(C,.salkyl)amino, carbamoyl, C;.
calkylcarbamoyl and bis(Cj.salkyl)carbamoyl;
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R13, Rl14, R15, R16 and R19 are independently hydrogen

or a group selected fromC _6al kyl, carbocycl yl,
wa@200boeysd yl G - al kyl, heterocyclyl and het er oRgDGBR@BA50548

al kyl which group is optionally substituted by one or

more substituent groups selegted from hal o, cyano,

nitro, hydroxy, G -6alkyl, C -6al koxy, hal oG -6alkyl,

hal oC - 6al koxy, hydroxyC -6al kyl, hydroxyC _6al koxy,

R G BRI DS LR
R® @s@eleemdlfyd%p gyfz:lmgéﬁ helal kydnp agdsjg ghllkylﬁal kyl )am noC -

R g % 3f8ﬂﬁdﬁBgn E%é)ggn%a%ng Gt i léglﬂ]yp carbocyelyl,
cartabc%Qlc ﬁ%ﬁﬂ&ylﬂe&%ﬂy@@ﬁhd hé?ero@%ﬁﬂ@ QMkﬁ"{lzlﬂQh gﬁﬁb @@wwnally

6al kyl car’bamoyl” and bi s( )car banoyl ] or
su‘tahulltddllaf rege thhee suhstlhienhgonp& seiﬁgtml fatrm Mbocmpahtmﬂeydroxy,

are .a d f ed et r Lic
O IR HARERS: BT ST AR OAR Oy S R SN C atioxy.
C fRR3Ce a1t &) MikdRy Ol safkdydamtiioc O Falli@arh fo0BikiQRalky Yamino,
substituted by one or nore substituent groups sel ected
aquogmgzﬁlgylo(Cle@y ﬁﬁammofm@alkﬂy@s@walkﬁiar@@pﬁlybalkyl cyanoCj_ealkyl,

ha %n‘o%? gﬁgkg@ul%ﬁy’[ § Valky}’sﬂ[(ffi’{&i@dé?ﬁgbg&no sulfamoyl,

Cy adllkﬂmﬂfanam rb@s(cgan@ajswmﬁaymol _saltan O Parmbrdd, Q{Jéalﬁmayt(cl
am noC - 6al kyl 6a| kyl, bis(G -6al kylgam noCi
salkyd e, capprioabiC1sgkylegrbamey L ang) it Csealindisgrbameyl;

16 1k 1%
éﬂ ¢ gim) SE;I{L({ Rwelrég'ﬂdggefnsdait f%(ﬁ?ée?ludr a‘ﬂ?é’upC%eleec?édkﬁ[(ﬁh "@n6£19y1
carbd)csz(ctyl cﬁdidcyd:l)rlﬂjléﬂlkybhétﬁm@yclﬁbdﬂddmbammﬁl satianl bdunaygdroup is
6al k and bj s(C - 6al k for
optialIg U] REFE ar ot spes e SRy A R alon byApg. nitro
hy@bReasalkin C@%ﬁ?&;@ﬁﬁ%c\l\%ﬂﬁyl angshe lk%§§’ %jﬁr&fycﬁ hﬁkyl

resent I hvent 1 on, there is provi a conp ound )
hydroxy@nmlk@ky CflcsaﬂmkﬁCl(dabl@i G- 6plhax3r@aegellfpma1myo G 6alkylammo,

SR g b LS0R o R A B B
sallgfl, dy¥na0GsaNd1,iS MNkanrdiféhe, Of Aanbyakt¥®, C).salkanoyl(C.calkyl)amino,
carbamoyl, C.¢alkylcarbamoyl and bis(C,;_salkyl)carbamoyl;

R", R" R", R" and R" are independently hydrogen or a group selected from C_salkyl,
carbocyclyl, carbocyclylCi salkyl, heterocyclyl and heterocyclylCi.salkyl which group is
optionally substituted by one or more substituent groups selected from halo, cyano, nitro,
hydroxy, Ciealkyl, Cisalkoxy, haloCi_alkyl, haloC,salkoxy, hydroxyC,salkyl,
hydroxyC,.¢alkoxy, C;¢alkoxyCi_salkyl, C;salkoxyC,.salkoxy, amino, C;alkylamino,
bis(C;_salkyl)amino, aminoC;_ealkyl, (C;_alkyl)aminoC,salkyl, bis(C;_alkyl)aminoC;.
salkyl, cyanoC,.¢alkyl, C;¢alkylsulfonyl, C;_alkylsulfonylamino, C;_salkylsulfonyl(C;.
calkyl)amino, sulfamoyl, C;_alkylsulfamoyl, bis(C;.salkyl)sulfamoyl, C;.¢alkanoylamino,
Ci.ealkanoyl(Cj.salkylyamino, carbamoyl, C;_alkylcarbamoyl and bis(C;_ealkyl)carbamoyl;
or R" and R" together with the nitrogen atom to which they are attached form a 3- to 10-
membered heterocyclic ring wherein 1 or 2 ring carbon atoms is optionally replaced with
N, O or S and which ring is optionally substituted by one or more substituent groups

selected from halo, cyano, nitro, hydroxy, C;_salkyl, C;_alkoxy, haloC,_galkyl,
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X is a linker group selected from -CR4=CR5-,
- CR4=CR5CR6R7-, -CR6R7CR5=CR4-, -CC-, -CCCR6R7-,
WO OR6BTCsh , - NRACR6R7-, - OCR6R7-, -SCR6R7-, - S6C)/GB2008/050548
6R7-, -S(0) 2CRBR7-, -C(O NR 4CR6R7-, - NR4C(O) NR
5CR6R7-, -S(0 2NRACR6R7-, - GO NR 4-, -NR4C(O) -
-NRAC(O NR 5-, -S(O) 2NR4- and -NR 45(0)2-; RLis a
group selected from G -6al kyl, C2-6al kenyl

- n b r Lyl O I
s R A e b S e
calkesxypmhinonal J;aj{k}&mh'mbi lbisﬁ(hdalhyl)mimopz[mimbC%ﬂkgbs(tG1I6MEyllbaminoC1_
RN E%Edgaen%sf RY! i é@@@o a@%ﬁh&ll 6a‘%é§§3wéo‘§9
6alkw lamm(;\"&gmglf@ny'ld@?%m o ino, g@%‘mpélﬁylsulfamoyl

R 10 and - or X—
blS(@R@]RVWIfaRE)Yﬂ CraalpoypargimbeCt. @tkatloyifﬁ? Gallkghhknyro, carbamoyl, C,.

yl et erocyc whi ch group is
6al]§yﬁ %”%{ Bdgﬁfgcwﬁh?%%}éﬁnﬁ}lmg and optionally
fora®ad 4 hdliREmbiM iRAR dat B f priNFérhtikedibeagE.0up
i ndependent |y sel ected from hal o, cyano, nitro, -Rl 1,

- ORIn accordgmge vith aiggmgr agpect ngprej_sent.m;@nyor_[, ther@@p{pvmed the use

1R12, -NR1 1COR12 , and -NR1
Ofﬁ%d]ﬁeﬁgfﬂ%@h R3, when present, is independently
sel ected from hal o, cyano, i(l{o, -R13 , -OR13 , -SR13
C(P%B

, -SOR 13 , -SO2R13 , - , FCCR2R13 , - CONR 13R14,
!NRL3R14, - NR 1300R14 , - NRL3CZREX)and - NR 13SCRRI4:
R4 and R5 are independently Mrogen or G -6al kyl; or
Rl and R4 together with the gtomor atons to whi ch

they are attached forma 4¢ 0- nmenbered
carbocyclic or heterocycl'| ring wherein 1, 2 or 3
ring carbon atons i SRbpti I eplaced with N, O or

S and which ring is optifonal N subgstituted by one or
nore substituent groups selected from hal o, cyano,
nitro, hydr oxy, oxo, C _6@irkyla,(1)C _6al koxy,
haI oG - 6al k hal oG _6al koxy, hydroxyG _6al kyl ,
or Hp gfaﬂc ﬁf%&ﬁ@tablesa‘lt therkiidherciyl kyi . G . 6al koxydi .
ml((@glf amno, bis(G. 6alkyl)am no, am' noC . 6al kyl,
|‘I<y| )am noGi . 6alkyl, bis(Gi -6al kyl)ani noG
y aﬁdilYI%yfe in@penaltiyyN SUCR&pI}dVamdmmt one of 'Y and Y? is N and the other is
¢ - eal kyl sul fony"Ci - eal kyFj am no, sul fanoyl,
CRG - gal kyl sul f amoyl ,

X is a linker group selected from -CR*=CR’-, -CR*=CR’CR°R’-, -CR°R'CR’=CR"-,
-C=C-, -C=CCR°R’-, -CR°R’C=C-, -NR*CR°R’-, -OCRR’-, -SCRR’-, -S(O)CR°R’-,
-S(0),CR°R’-, -C(O)NR*CR°R’-, -NR*C(O)CR°R’-, -NR*C(O)NR’CR°R’-,
-NR*S(0),CR°R’-, -S(0),NR*CR’R’-, -C(O)NR’-, -NR*C(0O)-, -NR*'C(O)NR’-,
-S(0),NR*- and -NR*S(0),-;

R is a group selected from hydrogen, C;.salkyl, Cssalkenyl, C,.alkynyl, carbocyclyl,
carbocyclylC_galkyl, heterocyclyl and heterocyclylC;_alkyl, which group is optionally
substituted by one or more substituent group selected from halo, cyano, nitro, R, -OR’,
-SR’, -SOR’, -SO,R’, -COR’, -CO,R’, -CONR’R"’, -NR’R'’, -NR’COR"’, -NR’CO,R ",
-NR’CONR'’R"’, -NR’COCONR'’R" and -NR’SO,R"’;

R? is a group selected from C_galkyl, carbocyclyl and heterocyclyl which group is
substituted by -NR'"CSNR'*R'” and optionally substituted by one or more substituent



20

25

30

bi s(C - 6al kyl ) sul fanmoyl, G -6al kanoyl am no, carbanoyl,

C - 6al kyl carbanoyl and bi s(C - 6al kyl ) car banoyl ; R6 and
wd2o0ane77sndependent |y sel ected from hydrogen, Pel/GB2008/050548

cyano, nitro and G .6alkyl; R8 is selected from

hydrogen, hal o, cyano and Gg6al kyl; R9 and R10 are

i ndependent|ly hydrogen or a group selected from

C _6al kyl carbocyclyl car bocycl yl G - 6al kyl,

grotﬂgtn?({eﬁ&?/cfehﬁg %Q&e(h c}{%%é’ %gé[ﬂoomtroal I@” gig" C %IQ' OSQR'“S

for e stituéent

-S@ROLpEORel, e@Oﬁd“ImN]h’dRé NRHRE, -NREIGOR Ryaidoxy,
hal oG - 6al kyl , hal oG - 6al koxy,

'N]ﬁygf)mugala kyl, hydroxyG - 6al koxy, G -6al koxyG

eac‘h6ﬁ3 I%\)ﬂen g@seﬁa slﬁﬁd%gldenﬁ?lsglgﬂd ﬁ%m Hh% Ghndaldo LR /e,

1 anlqg anlnoO 6a13 M
SR &n S@& igysrq)dm nEOR'Ea0R Y, HIQKRIPR' §aNRyIR) ArNRITOR ™,

l4, } sul fonyl, G -6al kyl sul fonyl ani no,
_N%I a(bk?( : Eﬁxﬁg - eal ky” ani no, sul fanoyl,
R*&hd ﬁahi‘%)ﬁhééﬂeﬁ@éﬁﬁwhydﬁg%ﬁ@r c@guukw )sul f anoy! ,

G - 6al kanoyl am no, - 6al kanoyl - 6a|ky|)an1no
or Bamfaﬂogqgeth@j wgh ﬁh@,ﬂ,‘[@lgm atppiA to ch they are attached form a 4- to 10-

me%bgl(egc 133 }/%1 c%%ra %fl% rrlﬁéwhelRiligl ﬁﬂr 1?12%%?1}% A5%s is

epen group ’se

oth'naﬁ}’a kdpaced &&thﬂ@@ ©k Sland i @1 1006 loptiodlly substituted by one or more
het erocycl yl G - al kyl which group is optlonallg

subs{ipyeny &revwebyteéﬁ@%I'«lalﬁo%n%ﬁ%@ﬂ hydeny g Gps2lieh eesdlepxy,

halbCAMIA 1%)1/oé,:1yﬁﬂ¥|8xy t Og‘P’kyFﬂﬁx oc&lyjc a%llEé’%(y C1.salkoxyC.ealkyl,

oF [;’Eykim@'ﬁy @ilkexyahtyto, Clliya:lkyixm(ﬁo Ba(&gxlkyl)amino, ammoCl salkyl, (Cy.

Il BTyt A h () sl ity o Rsmobr i Ceagulronyl. €.
6allg@ul§ﬁwﬁ}ﬂ1ﬁ@ Qél%l’s@l%r@l’@l Bk léﬁnnéaflukﬁih])o?m &y lsulfamoyl,

sul fonyl ;

cyano
bis(G- 66&5'1@3116%(&!1;1 Qlcmalkdn@’éflmmno@ e(alkanﬁﬂ(@yda)l@ﬁammo carbamoyl, C;.

&mﬁ? ﬁﬁfédgﬁggﬁfg‘ﬁﬁpbcﬁgalk géﬁ?{gaﬂsgLogSﬁsorRg4group

R® sRd Ré bRdnfigRmiddtlyGalckict frdﬁﬁﬁﬁ@@ Mdtlo cyano, nitro and Cy_salkyl;
(carbocyclyl' G _6al kyl , heterocycly and het er ocycl yl G -
R® aﬂa@%ctqur%hig@r@gﬁugl%ﬁafan@r@aﬂﬁyé%hﬂstuut ed by one or

R’ IR rﬁé‘f&%ﬁ ;&ddr é%%hﬁq’g gfdg%eé%? 6@%&% i{}%c%ﬁ AL, (S¥ Qarbocyclyl,

carbbey Bl )il -Headrégyiclyl €hd hatblooxgtEiC, selkydoxdyich ariupads optionally
Ci.- 6al kyl am no, bIS G . 6al kyl )am no, am noC . 6al kyl ,
suBSEul etk O A 4R 1316&9$r0um %e qefedgHmR Pripa e aRg GriLro, fiydroxy,

Cisalkyl, Cisalkoxy, haloC,.¢alkyl, haloC,.¢alkoxy, hydroxyC,.salkyl, hydroxyC,.alkoxy,
CisalkoxyC,ealkyl, C;_alkoxyC,.¢alkoxy, amino, C;.¢alkylamino, bis(C;_salkyl)amino,
aminoCy_galkyl, (C;_alkyl)aminoC,_galkyl, bis(C;_salkyl)aminoC,_salkyl, cyanoC,_galkyl,
Ci.ealkylsulfonyl, C;_alkylsulfonylamino, C;_salkylsulfonyl(C;.salkyl)amino, sulfamoyl,
Cisalkylsulfamoyl, bis(C,.¢alkyl)sulfamoyl, Cisalkanoylamino, C;_salkanoyl(C;.
calkyl)amino, carbamoyl, C,.salkylcarbamoyl and bis(C,_calkyl)carbamoyl;

R", R, R" and R'® are independently hydrogen or a group selected from C;.galkyl,
carbocyclyl, carbocyclylCi salkyl, heterocyclyl and heterocyclylCi.salkyl which group is
optionally substituted by one or more substituent groups selected from halo, cyano, nitro,

hydroxy, Cysalkyl, Cialkoxy, haloCy_salkyl, haloC,_galkoxy, hydroxyC,_salkyl,
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6al kyl , cyanoC _6al kyl, G -6al kyl sul fonyl,
G - 6al kyl sul fonyl am no, G -6al kyl sul fonyl (G -

w®2000p0780m no, sul fanoyl, G -6al kyl sul fanoyl, PCT/GB2008/050548
bi s(C - 6al kyl ) sul fanmoyl, G -6al kanoyl am no,
d- 6al kanoyl (G - 6al kyl') am no, gcar banoyl ,
G - 6al kyl carbanoyl and bi s(G -6al kyl ) car banoyl ; or R18
and R19 together vvith t he nitrogen atomto which they

hy(ﬁ’[)ﬁy@m‘% gf ct kamc kéri) & r6% kORYLIE Etﬁ(gxy %‘hﬁﬁ& (@' ¢ %1 glammo

ns 1S opt1
bls(CélpghkkgBdm!Mot htnM,ocoéaikyIS((armlkycbammoCh gtgkylsbm(mllléaiky]l)zimmocl
eal lf}lffg%]tai%é ]@aﬂ@rgé}, liﬁ%{l]lfgnoyrlﬁggﬁ% (I)}tflgglelpnt@a asno§ %&1 ) ky%ammo
cargdmgﬁli é/l(lfh"i‘ﬂ)a‘?&yl aB@bKYE . 63&%[)9&%%5%10%/163' koxy,

koxy, am no
R'HRY, als,aﬁ kyd Rindraoydeperidendy hedbisnl gr aﬁgbkty tselecmdsi(r@in Ci-ealkyl,

carEﬁ)C_yQEX k%?ali:,oﬁp"f Ct%mgha(é( }{letglgcﬁéplg d#%ﬁ%ﬁ’(eé'lrﬂyﬁgl salkyl which group is

0 t@naﬁ?'sllﬂbéhﬁiﬂécf W&n@rrﬁ@b%ﬁﬂfdtﬁiﬂnﬂ@rouﬁyéeﬂmﬂr@m halo, cyano, nitro,
- 6al kyl sul fanoyl, bis(C -6al kyl ) sul fanoy

hY@pXBGéJ?lI@lhﬁly ICamibOXYG halﬁﬁm\}kyl ltaloCl@salkvayy de{ﬂﬁaiﬁﬁy ballayld
A P SR 1 S TRELBATETS e

biseMohitehadipeahineC, L4y Ip(@selkyamineat kokyl, bibE galksl)aminoC;.
provi ded the use of a conpound of fornula {:I) formul a

6a11911) oygProG-@Hatracely| Selat@rw Geabpisylpaylagino, Crelipdsullonyl(Ci-

b0 o Bl fl? BB R0, g

C,kdkadogiid; taﬂi@l)ahhm cabamiagl, C)ﬂ@lkylaaﬂbamb}alrangtbuﬂﬂﬁl 6alkyl)carbamoyl'

or ﬁﬁl e%&%Rg{.gé% rw pim Crﬁtsl’egig%% 9\3&1 CRORY W@é attached form a 3- to 10-

menm%@%@[%?oo chp(:r§ gﬁﬁremcggg% _B?lg ,.Cﬁ;g?ﬁc(@()% i® %‘uonally replaced with

N, ONR WCBG%WOonnNRZLS(b@)m@QGRZme or 8f M@R@t@oups
selem Sfpe: VRO DRy, et b @wwéﬁhé%ﬁ T
hal6C | &@ldcy| hydeexy@alKRpY hydrory Galakiory) ¢ @mokpemhwl,,cl alkoxyC.
salkoxy, amino, Cy_galkylamino, bis(C;_galkyl)amino, aminoC;_salkyl, (C;_salkyl)aminoC,.
calkyl, bis(Cjgalkyl)aminoC,.¢alkyl, cyanoCj_ealkyl, C;_alkylsulfonyl, C,.
calkylsulfonylamino, C;_alkylsulfonyl(C,.salkyl)amino, sulfamoyl, C.salkylsulfamoyl,
bis(Cj_ealkyl)sulfamoyl, C;.salkanoylamino, C;.salkanoyl(C,.salkyl)amino, carbamoyl, C;.
calkylcarbamoyl and bis(Cj.salkyl)carbamoyl
in the manufacture of a medicament for use in the treatment of proliferative disease.

In accordance with another aspect of the present invention, there is provided the use

of a compound of formula (I)
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carbocyclyl G -6al kyl, heterocyclyl and
het erocycl yl G - al kyl, which group is optionally
waeamshioted ed by one or nore substituent group Bel/esR@d/050548
from hal o, cyano, nitro, -R9, -OR9, -SR9, -SOR9,
-S2R9, -COR9, -CO2R9, - CONR@R10, -NROR1O , -NR
9COR10, -NROCO2R10 , -NROCONR1OR15 , -NROCOCONR 10R15
and -NR 9SO2R10 ; R2 is a group selected from
G _6al kyl, carbocyclyl and hejerocyclyl which group is
subst it ut ed by -NR 17CSNR }¥8R1% and optional |y
substituted by one or nore|substt{Rignt gr oup
i ndependently selected fro o, cyano, nitro, -Rl 1,
-ORL 1, - SR1L 1, -SORL 1, -S@2R1 1, -COR1 1, -CO2R1 1,
-CONRL 1R12, -NR1 1R12, -NR COR12 , and -NR1
1COCONR12R16; each R3, V\,heﬁ present, is independently
sel ected from hal o, gyano, |n|t): -R13 , -OR13 , -SR13
, -SOR13 , -S2R13 , - 3°N"- 3 , -CONRL3R14,
-NR13R14, -NR 13COR14 , -NR13CQ2 and - NR 13SO2R14;
R4 and R5 are independentﬁoﬁn{}%ﬁcﬁogen or G -6al kyl; or
Rl and R4 together with t or atoms to which
or 4 pleymac@itiaillyaadeeptablorsal thedeoftwhck@n menber ed
.C%rgoc clic or heterocyclic ring wherein 1, 2 or 3
misilnd, 23 Bdh atonms is optionally replaced with N, O or
1y $n @88 ¥th Gdhehil @y ™S oPORF Bﬂ)@lldeﬁ {RHRAL bf bf 86l Y i008n@Fhe other is
nor e substi'tuent “groups sel ected from hal o, cyano,
CRn,ltro hydr oxy, oxo, Cl 6a| kyl, G _6al koxy,

X DSO8R B YRR Ratey6R -

e c\ k@:XQ’CR@Kﬂ NeR°RIELE ~Nﬁ?¢1@ﬁ7) apiCROR7-ANIER'., SpOIORR’-,
(Ci- 6a| kyl Yam noGi . 6al Kyl bi 's(G -6a| kyl) am no

-S(OBAIRNR/ - -@@MR@&T “kyNR“COD)GR IRy DR ' EEMNR CBIR

NEY BB AT O RS SR

-S(@)ZNI@ nRalkrly ;farmyl - 6al kanoyl am no, car barmyl
- 6al kyl car ba and bi S§<O 6al k | ) car banoyl ;
&ew%ds@

R' Mgrmp aelectpdh hyl, yooselkemstl ep-d kdnylhyferb@@@iyl %ﬂMyclleI
6al%gl'rﬂe?erowc %%]ng ﬂg er% cly adr(f al&/ﬁgfh:l(% ygrgl eat %ﬁan%@rosubstltuted by one

or ﬂnﬁﬂﬁ%ﬁﬁ’tﬁ&éﬁt Igyodpys«éree@arfrm h&lo gtyahp, 5@ eRE ed)RPr@W -SOR’,
6al kylJ , carp carb qg:yclIél G gﬁal k
G oS PP T o SRR SR B NS ROk Sup i s
-NQ*&ONR%“%{ _NR’COCONR'R"® and -NR’SO,R?;
or X-R' is -CR°R’OH;

R? is a group selected from C_salkyl, carbocyclyl and heterocyclyl which group is
substituted by -NR'"CSNR'*R'” and optionally substituted by one or more substituent
group independently selected from halo, cyano, nitro, -R'" -OR", - SR", -SOR",
-SO,R", -COR", -CO,R", -CONR''R"?, NR''R"?, -NR"'COR"?, and
-NR''COCONR'"’R';

each R3, when present, is independently selected from halo, cyano, nitro, -RB, -ORB,
-SR"”, -SOR", -SO,R", -COR", -CO,R", -CONR"R"*, .NR"’R"*, -NR"*COR",
-NR"CO,R'* and -NR"’SO,R";

R* and R® are independently hydrogen or Cy.galkyl;
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substituted by one or nore substituent groups sel ected
from hal o, cyano, nitro, hydroxy, G -6alkyl,

wh2000@)776@l koxy, hydroxyC _6al kyl, hydroxyC 6Bt RGB08/050548
C - al koxyG - al kyl, G -eal koxyG - al koxy, am no,
G -6al kyl am no, bis(GC -6al kyly) am no, am noC i_6al ky1,
(G -6al kyl )am noC i -6al kyl, bis(C i-6al kyl)am noC
i - 6al kyl cyanoC i -6al kyl, G _6al kyl sul fonyl,

g rg(g# Ol { onyk%’[g‘[&{ﬂ Orﬁgr%ls nt8 Whl%}} Tfhe}ﬁ%re attached form a 4- to 10-

meﬁibefedlclm;ﬂosyldlfcan‘thyterodybm( hg %t:lkt}ﬂ ) Ql,kbrfSamlmg/d:a,rbon atoms is
al kanoyl a car.ba

6al kyl i
Opttﬁna@ ce %%ﬁfﬁp Oaﬁdmﬁ i“)é]?%] i @tl%ﬂgﬁﬁah%wted Ry ongor more
substlﬁeﬁ‘ﬂgoﬁs%ﬁtcieﬁqﬁﬁﬁﬁﬂg Nty WES CHS/%Fbx?J o¥b, 4", %Hle C1 alkoxy,

sel ected Trom C _6al kyl, “carbocycl’yl, “car bocycly
hala€ kgpllkylﬂedlcéhcmgkoky,lhydmzkyﬁetaékﬂdy}cdlr%y@l«5a1&bﬁk>y IClwtik@*yCl alkyl,

tionall titut or nore
O\ BBt SRR s Cu i RObnbrds B haRS o Blpanghiacs st (€.
Al R OXYG, @kyﬁaﬁé@l 6all@l)aﬁﬁﬂld’(9>%}ﬂk halsfec, 6&1 1k§z 6a11t3aélﬂfany1 C..
- 6al kox r ox - 6al k hydr oxyGCi .
il gy oo iéyusulf@yl( BT b BRIy, Sy sulfamoy,

bis@dlﬁ%lgbgulfbgﬂo%? Cd ﬁké%y& n%%lbgggmg%lf(%ﬁg%glﬁa%%,}erbamoyl, Cy.
6all@ﬂd:a{fbim0}ﬂ)&ﬁdlB@(C_ﬁ@lldﬂ)barb@noﬁal kyl sul f onyl,
- 6al kanoyl am no, d-6al kanoy| (G - 6al kyl )am no,

R® él&(il Baﬁwpde[gld@élméy]eg@pl lgr%lg,ydrggﬁgl halo, ¢yano, nitro and C, salkyl;
RN & e@i ﬁ&d&g&&%ﬂ?kyan&ﬁd RftkyRLS, R16 and R19

are in epen ent rogen or a group sel ected from
R’ @nd BA| dcy hndepa’rdan‘dy hjrdrbgemmdagroyp: botéa@rd fréml (kyshlkyl, carbocyclyl,

car e AR L e b A e s oties el Sptionaly

1 RUERSh Sk it Eﬁ&md%ﬁ{ @NRtedMdrh AaloNKHANE XMiro, hydroxy,
> 1- 1- 6al kyS(Iﬁ16 hal on 6al k ?ouﬁéf roxe c 6aal(<) &% 10, yEroxy

C kﬁw@rlo@y@kogaj h@d)()@l _salBiyl, ba xgl@pxyﬁ a]ydaykyCl 6alkyl hydroxyC,.¢alkoxy,

Ci barlé?xéﬁH( 6%%83/? gthﬁor}%&l %n(h(g/gfmg]é)r gwalﬁyylammo bis(C,alkyl)amino,
am(rﬁlc @ﬁkj}ﬂy{d %BIklj}Qﬁhrn@@jl ga{kyl &b@ll%lkﬁlazirhmbfagﬂlmQ}ahWI galkyl,

yl sul fonyl , - 6al kyl sul

G ealk}éwlf@wb Ql%@hylwlfsmyla@anka 1)@9@&@%0%(@1&?@ Jamino, sulfamoyl,

cl_%nggail@é{ y:bgﬁ]ﬁoéoéhkyéﬁhlgé ?@'y%‘%%m%lah“ﬁ”@ alkanoyl(C.
6alk§&)‘ahﬁﬁ@)clarbaﬁ‘m)§ﬂ lal, S41CY 1carbamls yil gnelatyisganmeatiky ] ycarbaRib§1;and

R19, t qget with the nit en atomto V\hlchthey ar
R S B indepergonty. hringarsa FeyRetedRefd frem Hlﬁ@lﬁyl

oA B RO B N B L o
optsuraHy stuhstigdedlyy omeoranonrsnistisudns proupestleaediips halo cyano nitro,
hydroxy, Cysalkyl, Cialkoxy, haloCy_salkyl, haloC,_galkoxy, hydroxyC,_salkyl,
hydroxyC,.¢alkoxy, C;¢alkoxyCi_salkyl, C;salkoxyC,.salkoxy, amino, C;alkylamino,
bis(Cj-galkyl)amino, aminoC,galkyl, (Cisalkyl)aminoCi_salkyl, bis(C;_salkyl)aminoC;.
calkyl, cyanoC,.¢alkyl, C;galkylsulfonyl, C;_alkanoylamino, C;.alkanoyl(C;_salkyl)amino,
carbamoyl, Cj.salkylcarbamoyl and bis(C,_calkyl)carbamoyl;

R", R" R", R" and R" are independently hydrogen or a group selected from C_salkyl,
carbocyclyl, carbocyclylCy_galkyl, heterocyclyl and heterocyclylC, galkyl which group is

optionally substituted by one or more substituent groups selected from halo, cyano, nitro,
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sel ected from hal o, cyano, nitro, hydroxy, C1-6alkyl,

hal oG - 6al kyl, hal oG - 6al koxy, hydroxyG - 6al kyl
whyapoxys - 6al koxy, C -6al koxyGi - 6al kyl, G - 6aPRDEBEI0S/050548

6al koxy, am no, G -6al kyl am no, bis(C -6al kyl)am no,

am noG -6al kyl, (G -6alkyl )mm noC - 6al kyl, bis(GC

- 6al kyl )am noC -6al kyl, G -6al kyl sul fonyl, G -

6al kyl sul fonyl am no, G -eal kyl sul fony~d-eal ky*am no,

SRy ShP R IARCRET i el P AT AR

hydlbsj@@dﬁakkﬂ 1)6akbbmlkyl rCltéhllkomthu;ﬁkokjdrammdi Ca salkylamino,

bisfr e 0eming. S aabe: (4 oHISRBIREE : ARt <t RedarinoC.

6a119571 ESRRSC]AUSNIC ¢ Qlkyfs{}%@yl' & ﬂ'ﬁfl&ﬁuﬁggylﬁﬁﬁlou 8¢ #kyl8ulfonyl(C,.
ompound ~of f'or mu

6allgﬂ}1mna@6utfamayll, G- ptlﬁbioel sbaSI(Cl &aﬁeﬂ)aolifamo\ﬁe@edaikanoylsmmo

4:. 1Y i ent,| 0 o)
G p%l%%ﬂozé@‘&l Pl agfiRo- 570 Wﬁ&a ﬁaikﬂgaf Igﬂgl Sé&h@aﬁkﬁgafbamoyl'
or RR&nd R %)I%gﬂl'ef BB thedki C%erﬁﬁbﬁ&b W]lucfhrtﬁ@' a@Bﬁa@Ba form a 3- to 10-
- CR4=CR5CR6R7-, - CRBR7CR5=CR4-, - - CCCR6R

men@p@y;t‘b@@rocychmm?rem 1 Q{;ﬁgngcarbog@tq@gﬁs op‘uonally replaced with

. O g YR - Ay eyttt arouns

seledPraNRACRENIo, nitro( B)d¥Rdy, Ci 6MRﬁlCCQ}alkoxyNﬁM6C Q)alﬂ&l 5-,
-S(%ZNR4 and -NR 4Sgﬁ%,rp RL is group sel ect

halptg @Kﬁd@gﬂrOXY&ﬁ@Wk XY‘ézaa&éw%walk%ﬁ?b@l%w@ﬁréalkoxycl
b | il | |
ISRRRHEL |Gt SR v OB AR A | Sl

6alk15drlas(§lﬂaaikyh)amnb€ geaticyp, cgfehcﬁblt@eﬂkyf ICbmlky]Isml,fonw a(E\lo

6alkI L 1n0 C@ﬁ]@ﬁ?ﬁm}i(ﬁ%@a 1n0§%é%@%1 62111?? ﬁ%dmoyl
b1s&@4§3@£%ﬁ@aémé§% R%‘é%l; ol@R}@(aﬂGﬂ C NRIK %@9@1@9@ carb@hoyl, C.

. is a group selected from
sallGilcagbarkgn] and hisfoesptidy))arhmdoylet er ocycl yl whi ch group is

in the manufacture of a medicament for use in the treatment of proliferative disease.

In accordance with another aspect of the present invention, there is provided the use

O
Y
N
e
R! \X)\N/)\Rz

formula (I)

of a compound of formula (I)

or a pharmaceutically acceptable salt; wherein

mis0,1,2,3 or4;

'Y and Y? are independently N or CR® provided that one of 'Y and Y*is N and the other is
CRS;

X is a linker group selected from -CR*=CR’-, -CR*=CR’CR°R’-, -CR°R'CR’=CR"-,
-C=C-, -C=CCR°R’-, -CR°R’C=C-, -NR'CR’R’-, -OCRR’-, -SCRR’-, -S(O)CR°R-,
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substituted by -NR 17CSNR 18R19 and optional ly
substituted by one or nore substituent group

wo pbepertisent | y sel ected from hal o, cyano, nitreCT/6B1008/050548
-OR11, - SR1 1, -SOR1 1, -SO2R1 1, -CORL 1, -CO2R1
1, -CONR 1 1R12, -NRl 1R12, »sNR 1 1COR12 , and -NRL
1COCONR 12R16; each R3, when present is independently
selected from hal o, cyano, nitro, - , , -SR13

SRR R R R e

NRLC(@)d -RE ICQNR?deS@)@INRfIamth Sgb)a or C alky!;or Rl

and R4 t th t e at r
R' Syeape aclh B‘P ?rsw%a@a&y enyeahaty L & 6@3?5111 qarigeyelylCi.
callfgt l?ert&ﬁé’}?cll}l'l%nﬂ h@t@rdﬁ@@l&@ Qaﬂ(yl %Jh‘?crh g?toféﬁ gﬁ@ﬁeﬁ%uﬁ@tﬁﬂﬁd by one

I's optionally replaced ,F1ng
or msrecﬁ@bstaneﬂt Igyowwbbpteﬂlftoeldhﬁy, cma,eo,ontr@mRe -OR5s SR’ LSRR,

SRR - CPe R8T R A B PRy R DR Koy
-NR%WNR@RVC-NW@(D@MR%H@hﬁéwﬁws@gﬂlkoxy , G -6al koxyC
- al koxyG - al koxy, am no CI - 6al kyl am no,

i
OrXrlﬁl?lﬁ:rCBaR H) ani no, ani noG - 6al kyl ,

2 I | . P 6al . . .
e REL R g8 ron Citly BBy a%%hé%r% S gy eroup i
sub@ﬁilukf}dl I@UJNR!E@B?RE Eﬁi alﬁ@i ?Iﬁﬁinkﬂii SuHsflﬁiﬂE}d‘lQi oreadrkiydre aibstiCuent
a su ano 11 11 11
grogg é}%@@l@lfpﬂi} pylegied éﬁw}alo ®Ya®apﬁ@no[§/l afho,” Lar-baRBy !,

S @R.u ng@vi caphanoyd I@@dRm s(RIIRGalky ! reatbangy! . R6

aré 1 ndepen ently Sel'ected from hydrogen, hal o,
-NR QﬁEONR{Rb and C _6al kyI R8 is selected from

ydy o hal o, i _6al RO and R10 ape
eaq'wg HQFﬁSF ﬁﬁ# %#ﬂﬂv gei}F Eraxvslal%&/@@ PR -0
SFEarBoRytlyb léadmwcbyjzﬁ3- -EONRYR !, hﬁk@wtmwl‘ceﬁd
heterocyclyfg- al kyl whi ch group is optionally

R'SGOR ' end eYRGYPQ@RE or nore substituent groups sel ected
fr hal .o ni.tro hal oG - 6al kyl, G -

R SIS Racrh Gy Dbl SO MY comy . i no.

or RI al@BRKdgafien@ith esdt&n-0b atde th awHictothe @ Aitendet hddabkiy b 4- to 10-
(G -eal kyFjam noG -eal kyl, bis(C -6al kyl)am noGi

men@g{eg}pprb%y%{wmhe@gpqyyhc rigg wharery | .Suerf3oiig carbon atoms is
opt_%élg 2'{/&}%{&%3 I\Jlf?lwl f%} g%nfi %hléﬂjul@/ is %B 1819291%7' S(l%tltuted by one or more

substituent groups selected from halo cyano, nitro, hydroxy, oxo, Cj.alkyl, Cisalkoxy,
haloCi.salkyl, haloC;_salkoxy, hydroxyCi.salkyl, hydroxyC;_salkoxy, C;.salkoxyC;_ealkyl,
Ci-salkoxyC,_ealkoxy, amino, C;alkylamino, bis(C;¢alkyl)amino, aminoC;_ealkyl, (C;-
calkyl)aminoC, ealkyl, bis(C-¢alkyl)aminoC,.¢alkyl, cyanoC_alkyl, Cialkylsulfonyl, C;.
salkylsulfonylamino, C;_salkylsulfonyl(C,_salkyl)amino, sulfamoyl, C;_salkylsulfamoyl,
bis(Cj_ealkyl)sulfamoyl, C;.salkanoylamino, C;.salkanoyl(C,.salkyl)amino, carbamoyl, C;.
calkylcarbamoyl and bis(Cj.salkyl)carbamoyl;

R® and R’ are independently selected from hydrogen, halo, cyano, nitro and C_galkyl;

R® is selected from hydrogen, halo, cyano and C)_alkyl;

R’ and R"" are independently hydrogen or a group selected from Cy.alkyl, carbocyclyl,
carbocyclylC_galkyl, heterocyclyl and heterocyclylC,_salkyl which group is optionally

substituted by one or more substituent groups selected from halo, cyano, nitro, hydroxy,
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G - 6al kyl sul fanoyl , bis(G - 6al kyl ) sul fanmoyl
G - 6al kanoyl am no, 6al kyl )am no, carbanoyl,
w@eeosabkyd car banmoyl and bi s( G - 6al kyl ) car banoyPCT/8B1908/050548
R12, R17 and R18 are independently hydrogen or a group
sel ected from G _6al kyl, carfypocyclyl,
carbocyclyl G _6al kyl, heterocyclyl and heterocyclyl G -
al kyl which group is optionally substituted by one or

C g&ﬂ%}ﬁoé Qﬁéé)?(g L&?a!“é(ﬁlg g&g%&ﬁ)@ eﬁf(ﬁ)gr*%?&l@(?@élgﬁ%kkg{ﬁ?&xyC1_6alkoxy,

Ci. élil]kg(édyCl @lkﬁaCk@leﬂyCakdﬂm@y araimon @ caltylGainkybiaf@, palkyl)amino,
G - 6al

yl i - B6al kyl .
e gyl AR o Fyolob'é@f @ﬁyléﬁpwyﬁ #itoaneCealkyl,
G @)ﬁéﬂlfon‘&‘b’@%@( @lﬂkMMIQ) @1%1&}{7ls§%1f1}q 16alkyl)am1noa%%lfamoyl

kanoyl amho, carb G - 6al Kyl car banoyl
C kﬂlls}(lﬁnlfaﬁaiykwls)(GasalﬂalﬁsylfamRﬂSCl RikpnoRamindREG.calkahoRI(Q'1-

e i.ndependen rogen or sel ect ed _rom
sl R TR s K S P B Y P e R ey oy
R'MYRERIExed RI® 26 thdBpérRIEREY By dtbdn orGairkyy st Gatraih @YRalk$l,
optl onaIIy substituted by one or nore substituent

carheqyighd, castasyelslf fsplisih, hetetocyeybang hetaroeys G deadiey) which group is
opt%]ﬂ ggﬂlﬁt}/s 1tu(t§'cy lgya? ey(9mgrglsﬁlggf%ue&pg%)%ﬁigq%géa fr&%lhlé% tyano, nitro,

oxy amn

hydi' bﬁ_‘{ @1 651&M<XC|1 }ﬁkﬂ))ﬁo halam m@ | lﬁﬂb@]yf;h].koxy, hydI'OXYCl 6alkyl
(%CI 6al kyl ) am noCi - 6al ky bi s(C -6al kyl ) am noGi -
hy gqcy{(g,lwalk@ggér%@plkgéy@walkyéC1@§1|1<R}§,y(%1t§plfkgw|ammo Ci-salkylamino,

I I
bls%\ I E%pgﬁ%ﬁﬁogﬁ%@?&g@r (@ éalﬁgg%ﬁﬁ : @%Mrrb@ RC1_6alkyl)ammoC1_
6allQils((y@he(BlaAal<lgfll )@lu;hlﬂ(&lmlfdmyl Cﬂiréﬁﬁdahely‘lalyl[r@nCnga,lkanoyl(Cl salkyl)amino,

6al k Gi-6 |
Car% %élt W & 5 %gﬁﬁél(@kygﬁ?r5%¥ﬂar banoyl ; or R18
RUaRd RS {l0gRY R@r arwlﬂctép&n@nm hy Q88 éiaggrgﬁ séMEt&hfrBﬂﬂftyl alkyl,

are attached forma 3- to -" menber eterocyclic
carboqyglymﬂmcmclﬂ(bmalkyk hﬁgrcx@a@lbbmddtmcycyleaaﬂmh aihiigh group is

or {7 SRy o Ghork s REBL Bty b ecF B R wiaho it
hydrbﬂfnm%hlkrl Q}{@eﬂk’oxynh&lbgi 6d1'k/>drmo(: _dlkolalkutox gcl 6alkyl

hal oCi _6al koxy, hydroxyC _6al kyl , hydroxyGCi
hY@Pxi&\lké%WDCl&aleWCl kysz{im@lkyﬁa%w&f@y, a&?ﬁl%d:l 6alkyfammo

o SR e 01 1L, OGS OB i
calleydadylandC, @lleyl, &al6kﬂtbfsulfémwlad?flldyd:&ulfonylammo C-salkylsulfonyl(C;.
6all@l§3a%|g{l§%L;flgflﬁ;;lgglélgwalkyqsulfkamoy?Iglw?Cl 6a?u )fsglli[omoyl Ci.salkanoylamino,
Ci.ealkanoyl(Cj.salkylyamino, carbamoyl, C;_alkylcarbamoyl and bis(C;_ealkyl)carbamoyl;
or R" and R" together with the nitrogen atom to which they are attached form a 3- to 10-
membered heterocyclic ring wherein 1 or 2 ring carbon atoms is optionally replaced with
N, O or S and which ring is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, Ci.salkyl, C;.salkoxy, haloC,.salkyl,
haloC,_ealkoxy, hydroxyC,_ealkyl, hydroxyC,_alkoxy, C;¢alkoxyCialkyl, C;salkoxyC.
calkoxy, amino, C;_¢alkylamino, bis(C;.salkyl)amino, aminoC;_ealkyl, (C;.¢alkyl)aminoC;.
calkyl, bis(Cjgalkyl)aminoC,.¢alkyl, cyanoCj_ealkyl, C;_alkylsulfonyl, C,.
salkylsulfonylamino, C;_salkylsulfonyl(C,_salkyl)amino, sulfamoyl, C;_salkylsulfamoyl,
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bi s(C - 6al kyl ) sul fanoyl, d-eal kanoyl am no, carbanoyl,

C - 6al kyl carbanoyl and bi s(C - 6al kyl ) carbanoyl in the
worewaherosur e of a nedi cament for use in the trEeL/GBR0S/050548

of proliferative disease. In accordance with another

aspect of the present inventjson, there is provided the

use of a conmpound of formula (1) formula (1) or a

pharmaceutically acceptable salt; wherein mis 0, 1,

i B S SCBEDITEELo MR0ETR, . .

callgRedbanxoyl and bis(Okalkydcabpmsdl ect ed from - CR 4= CR 5-

in t_hggqag ?e’ 0 _Eﬁée@_]@ﬁg%G(ﬁZ?R i cﬁgﬁgea’[me%éﬁpgﬁ%? eg? @a@p
6R7 11 aceblidhg (RO a furitfek NG (ﬁ%ﬁ%sem nN’gﬂ%lp)ﬂN?e is also provided a
5CR6R7-, -S(0O 2NRACROR/-, - : RAC( O)

comNrRaG O dRuBa (1) - S( O) 2NR4- and -NR 4S(O)2- Rl is a
group sel ected from CraHcyl , C2 6al kenyl , C2-6al kynyl
car bocycl yl, carbocycl yI a y het er ocycl yl and
het er ocycl yI G - al kyl, {KFEFW(RJ hS optionally
substituted by one or nore i tuent group sel ected

from hal o, cyano, nitro, - - OR9, -SR9, -SOR9,

- SO2R9, -COR9, - CO2R9, C(]\I , -NROR10, -NR 9COR10
, -NROCO2R10, -NROCONR 10 \YNRQCOCO\IR 10R15 and
-NR 9SO2R10 ; or X-R,1 is 70—IR2|sagroup

sel ected from C _6al k{yl\x I}il and heterocyclyl
whi ch group is substituted by - NR ‘7CSNR 18R19 and

optionally substituted by.one 0@ nore substituent
group i ndependently sel ecﬁ 518“]? m hal o, cyano, nitro,

ora %rﬂmce‘u@@él %ﬁcep@ﬁé st theROR whekein- SO2R1 1, -COR 1 1,
- NRL 1R12, -NR1 1C(P12 and

m is R, 2.6Q0ENR 12R16; each R3, when present, is

'y RS SAIRA S SERPER® RN oY RS B R naBl e otheris

CRY - CONR 13R14, -NR13R14, -NR 13COR14 ,

X is a linker group selected from -CR*=CR’-, -CR*=CR’CR°R’-, -CR°R'CR’=CR"-,
-C=C-, -C=CCR°R’-, -CR°R’C=C-, -NR*CR°R’-, -OCRR’-, -SCRR’-, -S(O)CR°R’-,
-S(0),CR°R’-, -C(O)NR'CR°R’-, -NR*'C(O)CR°R’-, -NR*C(O)NR’CR°R’-,
-NR*S(0),CR°R’-, -S(0),NR*CRR’-, -C(O)NR*-, -NR*C(0)-, -NR*'C(O)NR’-, -(0),NR"-
and -NR"S(0),-;

R is a group selected from hydrogen, C;.salkyl, Cssalkenyl, C,.alkynyl, carbocyclyl,
carbocyclylC_ealkyl, heterocyclyl and heterocyclylC;_salkyl, which group is optionally
substituted by one or more substituent group selected from halo, cyano, nitro, R, -OR’, -
SR’, -SOR’, -O,R’, -COR’, -CO,R’, -CONR’R'’, -NRR'’, -NR’COR’, -NR’CO,R ", -
NR’CONR'’R"’, -NR’COCONR'’R'” and NR’SO,R";

R? is a group selected from C_galkyl, carbocyclyl and heterocyclyl which group is
substituted by -NR'"CSNR'*R'” and optionally substituted by one or more substituent
group independently selected from halo, cyano, nitro, -R'"' -OR", -SR'", -SOR'!, -SO,R"",
-COR", -CO,R"', -CONR''R"?, -NR"'R"?, .NR"'COR'?, and -NR''COCONR'’R";
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- R1I3CO2R14 and -NR 13SO2R14; R4 and R5 are
i ndependently hydrogen or G _6al kyl; or RlL and R4

wWo ogenbmeso Wi th the atom or atonms to whi ch t heyP@r/€B2008/050548
attached forma 4- to 10- nmenbered carbocyclic or
heterocyclic ring wherein 1,02 or 3 ring carbon atons
is optionally replaced wwth N, Oor S and which ring
is optionally substituted by one or nore substituent

ea%rﬁ Wﬁ?k&%&@% H(@@M@{qgse %é’t@cg &ﬂ:laﬂé Q:XF“W ﬂ&g}g 130)611”
SOI;} -swz:P . G2ORY) C(Mzd? oXQSR &l kNQP 'G-NR @@R}VQ—NR 3cozR14

. al koxyCG - al koxy, am no, G -6al kyl am no,
andj ﬁ%os %I kyl ) ani no, ami noGi - 6al kyl , (Cl-

R* @f’i‘él hyweqﬂ'&l&%glenﬂ?&ﬂyhy n Q% 8( %lkyleaI kyl ) am noCi

G - 6al 6al kyl sul f onyl ami no,
Rll arahR Wgsthllef wrth'bl@ at@almytqnamo nfduclsuhbf amﬁyﬂag;hed form a 4- to 10-
sul fa

| k
meebe’é% eyt loroedb B e R Reti 1 o DR bomypmaiin
optRina (I Crepfbarel YWidhow rd) dB¥hd Wﬁi@clﬁﬁﬁg 187)pﬁ61ﬁ111|y%€18ﬁﬁﬁ1@@ B loMe or more

sel ect ed fron1hydrogen hal o, cyano, nitro an
subgtitugal grguns sRBcicd final batp ceyane oWt pyhdEgenoxd Ql@alkﬂy aneilkoxy,

halB0 gﬁdﬁkg%'é&é’ Flé{??%,j’lygrox%e&aaﬂgym @%ﬁ@x R F@L!»Y A Wéa{li%&?y'bl alkyl,

Ci @ﬂlﬂb@’@ cdINbGi, am@a, @%alkﬁﬁhﬁfwbiﬂ@%hlkw)dlnhﬂ @Iﬁﬁﬁ)@kﬂk@ (Cr-
| kyl which group is optionally substituted
sl e g L Ay T o) S RF ol & gariatonyL 1.

6all§lf<Lﬁﬂm&fé¥gﬁ<F &i%l‘éﬁi'fég?ﬂkg%ﬂi}ﬁﬁﬁko su@@h%rf%?f()cl Skylsulfamoyl,

oXy Xy,
bis@'1= 66H);ka)§nllﬁam03m Cihukk@@ylGainkyC).aikianoyl(@gatkyCamiGakaphmoyl, C;.

L o e P

R Qld Ra Lﬂ@y hééﬁeﬁ@éb‘f :y%ele@@d from hydrogen, halo ¢yano, n nitro and Cy.alkyl;
C - 6al kyl sul fonyl' (G - 6al kyl )am no, sul famoyl

R’ @ se&ateldyt‘rcsm hﬁmw haloi sxa@paaélanalkﬁslul f amoyl ,

R’ 815(} " n%)a/ Fnd%efnrggg (qu( 9}%68%%'61 kan o%gé] 8electe6(9 %I‘(l§1¥l él 6£ﬁ|kylo carbocyclyl,

carbd) i€ palKY,| hetrb BRI Yhd h&eroc&lyld%a’;lﬁﬁ vrhid ?roup is optionally
ependent |y hy drogen or a group selected from

sub@ptum iene oF s sykshijyent grgp%@e‘gp% fegm dalokgyano, nitro, hydroxy,

LU, AR PRSI, LT, B0 R s
C,.gillaaxy s %kﬁ&;Cﬁdﬂlfdeml MIch(,y, E[ylﬁm)QCl nglty’lmnmby'dlS(@q;éalkyl)ammo
anncr:l](')C(l3 ?E!.l vl, (Clllgllk(})il amgl%llegﬁzyl ‘Els(d rl%l }cfil)an?glloCl _alkyl, cyanoC;_galkyl,
Ci.ealkylsulfonyl, C;_alkylsulfonylamino, C;_salkylsulfonyl(C;.salkyl)amino, sulfamoyl,
Cisalkylsulfamoyl, bis(C,.¢alkyl)sulfamoyl, Cisalkanoylamino, C;_salkanoyl(C;.
salkyl)amino, carbamoyl, C,_galkylcarbamoyl and bis(C,_galkyl)carbamoyl;

R", R, R" and R'® are independently hydrogen or a group selected from C;.galkyl,
carbocyclyl, carbocyclylCi salkyl, heterocyclyl and heterocyclylCi.salkyl which group is
optionally substituted by one or more substituent groups selected from halo, cyano, nitro,
hydroxy, Ciealkyl, Cisalkoxy, haloCi_alkyl, haloC,salkoxy, hydroxyC,salkyl,
hydroxyC,.¢alkoxy, C;¢alkoxyCi_salkyl, C;salkoxyC,.salkoxy, amino, C;alkylamino,
bis(C;_salkyl)amino, aminoC;_ealkyl, (C;_alkyl)aminoC,salkyl, bis(C;_alkyl)aminoC;.
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hydr oxyCi _6al koxy, G -6al koxyCi -6al kyl, C - al koxyG -

al koxy, am no, G -6al kylam no, bis(G -6al kyl)am no,
wapimo@izséal kyl , (G -6al kyl ) am noCG - 6al kyl , PCT/GB2008/050548

bi s( G - 6al kyl ) am noG - 6al kyl, G . 6al kanoyl am no,

car banoyl, G -6al kyl car banoyd; and

bi s( G - 6al kyl ) carbanoyl ; R13, R14, R15, R16 and R19

are i ndependently hydrogen or a group selected from

SO RSSO oty i,

carbmhoydnél &aj!k}Sd:IiDBEtm(iyt]I ted bb&C 1QsHH{yDCarmilheyls ubsti t uent

QU S}SS aflk %@frg %ﬁegg}l %n‘rrlpé}y%c%gg@gc:)rf@;g%9up g/eqectecy from Cy_galkyl,
carBé(é%ch?f)’c%bo@%lmdl 6alﬂ¥)ﬂ h&%%@kcly%d%ocﬁé/lég aﬁ@r’f%@lch group is

0oXy, am no al Kyl am no,
op@mﬂﬁ)sulﬁahkgd bﬁmemr m@tmsnbmtueﬁagltoyxps sdd¢ctgddirom halo, cyano, nitro,

bR el T R st SnilaC -y et o R -t

hy(@bxﬁ@ﬂ 65]51’&)55&' | 135Hlk)15kyC 1b6|aﬁ<§79 GIQQIHSX}['O 1%@11{65@?%1110 Cisalkylamino,
- 6al kanoyl am no, car banoyl, G -6al kyl car bam)yl and

blsﬁilsse@l)@am@yﬂf)lwﬁbaﬁb% (Crgplkp@mEe -RIkylt b‘g(éilh@lkymmﬁlocl
6all%y|] 3{16 el iKe o%ﬁ’%‘#@@%ﬁc i %}]sgﬁ\%;\ﬁ%&%h?d gallgyémlﬁ)n [(C..

salioayapgnio, atiFamoyls Coplliyandfamoyt, Q)ﬁﬁ(ap@ﬂ(y\l\)stﬂfﬁathbyl@ pJall&nayldmmo
which ring is optionally substituted one or. nor

Cr-siipaoy e ydlapins C§@a@@vb&?1ﬁ%lbﬁmaﬁ@oyw&m(cmatﬂ?Yé)carbamoyl
or e, Wg %%fh@f’ll)vlft i rggrogéﬁ eﬁgﬁ% \xnl?tlhgtﬁ: 031 %Ittgéﬂed form a 3- to 10-
6a ﬂyl ﬁ

al o oxYy, r oxy roxyQ - 6al koxy,
me@betdlhetxy@clic fiag kv;hlereudl or Akikgxyidhon atdnmqy pptagriatly replaced with

bi I k Cl- 6 | kyl ,
N, O T T AR e gy St e e e s ST Eroups
seléa&rafrlsmlhaloc Mm%llroﬁﬁw&ﬁga c@%alﬁﬁl @Laﬁkﬁiéombcl galkyl

6al kyl sul f onyl am no | Kyl sul
halgC s@um; layﬁrwclmm hm«;mxy@]ﬁa&@pcmlsaamoam@walm $(1GalkoxyCi.

oS it aind WG R RE Ry RGP i e baninc

6aufsantu§(@; KMk @hinaC MRS 2VRASC f alkyl 8 chIRyIstigoryl €@t ment
proliferative disease. In accordance with a further

6allé>§§ylé®myl@mmmé31palézléhlzfom(&bmﬂkﬁlﬁammﬁe%fan@ya|Csealkylsulfamoyl
b1sf& 1 6¥fk96§hl?an’f’ow%Qﬂa&fylitﬁf’nrgub1 ) lJa}w;l%lr_nd k@?l)gﬂnlno, carbamoyl, C;.

calkylcarbamoyl and bis(Ci.salkyl)carbamoyl.

In accordance with a further aspect of the present invention, there is also provided a

O
Y
N
e
R! \X)\N/)\Rz

formula (I)

compound of formula (I)

or a pharmaceutically acceptable salt thereof; wherein

mis0,1,2,3or4;
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or a pharmaceutically acceptable salt thereof; wherein

mis O, 1, 2, 3 or 4; 1Y and Y2 are independently N or
WERBIp07050 ded t hat one of 1Y and Y2 is N and tPer/cBb@®B/050548

is CR8;, Xis a linker group selected from -CR4=CR5-,

- CR4=CR5CR6R7-, -CR6R7CR5=CR4-, -CC-, -CCCRG6R7-,

- CR6R7CC-, - NRACR6R7-, -OCR6R7-, -SCR6R7-,

-S(O) CR6R7-, -S(0 2CR6R7-, -C(0O NRACRG6RT-,

ly agﬁg@%ﬁ)é%@enﬂy'}%%&ﬁﬁ@ Fﬁ 1P W&&W@d the other is

CR*( O 2NR4- and -NR 4S(0)2-; Rl is a group selected from

ARy en iy o Sk e LC%@?@#"VWWC%%&R“-

-chet eroeyRiL QCR6RV@¥¢ Nﬁ"@}fﬁ% [ OHRRIOR O@GW' 'JS Q)C % R'-

substituted by one or 'nore substituent’ grou

-S(ON AR R, 6C(@PIRIGRRI-1 HNR C{agcRéniRQNR CEBRNR CEBﬁ{@-

NR QOB -S(ONIERHRORI O o B RIORIE. QRN - O} NR'-

andNORERBIQ; R2 is a group selected from G -6al kyl,
carbocyc yl and heterocyclyl which group is

R' subgroinp seledediromNR. @H@BM&RQ@IMEIWV]O nabbgyclyl, carbocyclylC;.
b one o i.tuent.

tit t
ool AR 1 LS Bt el Tt S35 nis Do By, subgggud by one
or m@stuﬂastltué?ngr @S'e@%a flom hat é,mtrmg- -BR’: SRBOR’, -O,R’,

_ngg Zm@I\H{E‘R}thl?lg -NR]TQ and NRl

R9C92R1°dé}§% HARNRIR ",

15418 ano, nltro -R13, -OR 13, -R13
'Nﬁ%@b%% ,I{-g%ﬁggksocﬁ”cm 13 , -CO2R13 , -CONR 13R14 ,
orXL\lEé @3@9@7 HNR 13COR 14 , -NR 13C2R 14 and -NR

R5 are independently hydrogen or

352 X and
R’ @ a gRIR Wlect%ci freen Girrglkidh cobgey P rangibetsrqayelyh rﬁhcﬂroup is
i7 hgo
=i RHR bt RPN B Ao RBAB G0N, o ot
groﬂlp uﬁiepem@ntlﬁsddmte(hfromﬂlailcs coptd, oinal, I-B(“ é\,cSH“\;\kS(DIRN -SO,R",

o st N e "Bt 2UPECEL e LB

ead’l‘n'alﬁz theg )glge/rs@ﬁt}’ls hlﬁ’d%en&laﬂ @%lgé’tktd fr@n_@ﬂ;(l) (‘%92&5/0 gutro -R", -OR13 -R",
"SOR/ dr-8QyRI", C%Aka@OzRH -CaNRoB/G NRa?IkX,I -NR' §COR¥4 “NR"*CO2R"
and -NR"’SO,R'%;

R* and R® are independently hydrogen or Cy.galkyl;

or R" and R* together with the atom or atoms to which they are attached form a 4- to 10-
membered carbocyclic or heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is
optionally replaced with N, O or S and which ring is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, oxo, Cisalkyl, C;alkoxy,
haloCi.salkyl, haloC;_salkoxy, hydroxyCi.salkyl, hydroxyC;_salkoxy, C;.salkoxyC;_ealkyl,
Ci-salkoxyC,_ealkoxy, amino, C;alkylamino, bis(C;¢alkyl)amino, aminoC;_ealkyl, (C;-
salkyl)aminoC,_ealkyl, bis(C_galkyl)aminoC,_galkyl, cyanoC;_alkyl, Ci_alkylsulfonyl, C;.
salkylsulfonylamino, C;_salkylsulfonyl(C,_salkyl)amino, sulfamoyl, C;_salkylsulfamoyl,
bis(Cj_ealkyl)sulfamoyl, C;.salkanoylamino, C;.salkanoyl(C,.salkyl)amino, carbamoyl, C;.
calkylcarbamoyl and bis(Cj.salkyl)carbamoyl;

R® and R’ are independently selected from hydrogen, halo, cyano, nitro and C_galkyl;
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G - eal koxyG - al koxy, am no, G -6al kyl am no,

bi s( G - 6al kyl )am no, am noGi -6al kyl, (Cl-
w®2000p0780m noCi - 6al kyl, bis(C -6al kyl ) am noQPCT/GB2008/050548

- 6al kyl , G -6al kyl sul fonyl, G - 6al kyl sul fonyl am no,

G -eal kyl sul fony”?Gi - eal kyFj ag no, sul fanoyl,

G -6al kyl sul fanoyl, bis(C . 6al kyl)sul fanoyl, G .

6al kanoyl am no, carbanoyl, Cl- 6al kyl car banoyl and

R® | gﬁ%ﬁ are i ndependent|y

seﬁ%ee&eg kaa&g%ﬂf)o eh!:y%g@gﬂ’@d e{aﬁ%}c]) nitro and
R’ éhd Ré‘i aky Imde%ldeﬁtlys Rydrogadorfa grmlﬂn yadeagkfomi@lsalkyl yanbOCyclyl

car ?Cyglya? ié}e&‘éwaﬂg ﬁgq{}ﬁ%?rrogzﬁlﬂ léﬁgﬁew?lae@ g{&}ﬁg i Optionally

sutRBfRCHLI ogmor@%ﬂﬁmuenhﬁroﬁﬁso&l/&'téﬂl fr@¥alo, cyano, nitro, hydroxy,
heterocyclyl G- al kyl which group is optionally

C) salibdt € tatiedy byl aPeabyl, iolo€ | salbstyi, hudnkyGreliys hydtagCedlkoxy,

o it hyd
B ok b SR RN C R DisgylyDamino.
amfﬁoCl @dlkﬂxméalkyl)gmlnocﬁ%amﬁl K@g(}{(?alkymrhfh&ﬁ el n@anolc1 alkyl,
a

6al kyl am no, bi s( m no, amnm noQd -

C. gt TeTivy bt il yino. 8 eeisulT Ky o Sutfamoyl,

AR b SRRSO, ClaBEfyiail TR,

6a11€§il)aﬁﬁh(b§)daﬂdahfo§m16alk?ﬂcﬁt(bﬁinoﬁl&iﬂd}ﬂ1§(€ulgeﬂqum}ifhamoyl
Ci - 6al kanoylam no, Cl-Calk-U Oyl (C 1- 6al k¥ d) am no,
e & %09,1]@ KCI are B]élPR%ﬂ %%Y?é?genéﬁ& BPYY gglected from C, “salkyl,

carﬁ@éa)éyl)c%ﬂfo% 16al§yl h erocg\%ﬁpﬂld%e?é'rgc aW?F&W Aok group is

gen or-a group’ Sel ect rom Q
optmilahp Slybshyited Ipaoizomymodrg ls@hstitenk glto,uphmlmt@i:ﬁlmhyllaloa ayhno, nitro,

ny iR el Chyatihe Bofor g0 hle P raatd b dtine Clenlil ec

hy(frBQ}F@lrkﬁik%xy,qylaéﬁﬂloxWtéral%yl ftyl%ﬂzzsyycl%m@@ I@Amo Cy-salkylamino,
Kyl - 6al k hydroxyC

b1s(§ 1&3]1(5{9}311’111107}/ angwgi@galﬁjdl, («C@)@lkyk}Qm@aCk Gﬁl}yﬂ; 1s(6“al6klyyl,)ammoC1

kAR G Can Rt BT g EodiinoRlEl By pamino

carﬁarﬁaﬁkal _sallBil &k BImoyd ah&xuisl@lrgam@@:arbﬁabﬁyl
G . pal kangyl am yo, car banoyl - 6al kyl car barmyl

and
R R (. &' rwqi Bcaarrwréﬁwnde ycmgen qsgrow gelegieyl firam Ciealkyl,

car%&%ig gﬁ P&%g&?@d éalmfld F‘l&g y@g d]gf{e?%gcﬁgjlg aﬂgll Wh?d?? group is

optir&iaﬂy @uigsntwéd B}ﬂdneh&trﬁdire@yl@dtmieﬁt groabi(s/dleord’d ﬁ:dsm@mlw Pydn®, nitro,
b (gptl onal |y substit u bst i tuent
y

by o
Blugs oV e Lt koG Sy AIkKD I roxy L lkyl,

hydroxyC,.¢alkoxy, C;¢alkoxyCi_salkyl, C;salkoxyC,.salkoxy, amino, C;alkylamino,
bis(Cj-galkyl)amino, aminoC,galkyl, (Cisalkyl)aminoCi_salkyl, bis(C;_salkyl)aminoC;.
salkyl, cyanoCyealkyl, C;.¢alkylsulfonyl, C,alkylsulfonylamino, C,.¢alkylsulfonyl(C;.
calkyl)amino, sulfamoyl, C;_alkylsulfamoyl, bis(C;.salkyl)sulfamoyl, C;.¢alkanoylamino,
Ci.ealkanoyl(Cj.salkylyamino, carbamoyl, C;_alkylcarbamoyl and bis(C;_ealkyl)carbamoyl;
or R" and R" together with the nitrogen atom to which they are attached form a 3- to 10-
membered heterocyclic ring wherein 1 or 2 ring carbon atoms is optionally replaced with
N, O or S and which ring is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, C;_salkyl, C;_alkoxy, haloC,_galkyl,
haloC,_galkoxy, hydroxyC,_ealkyl, hydroxyC,_alkoxy, C;¢alkoxyC,_alkyl, C;salkoxyC;.



20

25

hydr oxy, C1-6al kyl, hal oG -6al kyl, hal oG - 6al koxy,
hydr oxyCG - 6al kyl , hydroxyC - 6al koxy, G -6al koxyC
wo sabky1750 Ci - 6al koxyC - 6al koxy, am no, C - 6al kRgT/aBRIV8/050548
bi s(C - 6al kyl )am no, am noG - 6al kyl ,
(G -eal kyFj am noG - al kyl, bjes(G -6al kyl )am noG al kyl
G -6al kyl sul fonyl, G -6al kyl sul fonyl am no,
G - 6al kyl sul fonyl (G - 6al kyl )am no, sul fanoyl,

! o y! ! _
SR TG B SELBETEN, 0L v
callGi s alCk yalkplhdnainog | cadlyd, dyasdGiealial, Kl legisbifony) C,. or R18

EIEI g neny UL AR ML RIeD 2LamLe VoD LG, 1

b1s(€1r%91k‘94')§[1%'n{by1- Cq a&aﬁdﬁﬁnﬁ@rgﬁﬁl@hw ' G%ll&@%inﬁﬂﬁkéﬂﬁamoyl Ci.

replaced wt ring 1s optionally
sallslrsbimaeptl @dd bw(@mlk(yt)cmbamoslubst it uent gr oups sel ect ed

L;lo halg%aﬁ w1t]§g|ﬁgr|&§err %%Heg%%{}gé( ﬁﬁ? )%%/Vép%( éﬁltlﬂ(%;? is also provided a
coyslin@ey Gmbad K Exy, G - 6al koxyG - 6al kyl

- 6al koxyGi al koxy, am no, G -6al kyl am no,

bi s( G - 6al kyl ) am no, am noCi | kyl, 6al kyl, bis(GCi

- 6al kyl ) am noG -6al kyl, c ano g@)kyl

G -6al kyl sul fonyl, C - 6al f ony*am no,

- 6al kyl sul fonyl (d- 6al kyl )amT\ho sul f anoyl ,

G - 6al kyl sul fanoyl, bis(C -6 Ikyl)sulfam)yl,

G - 6al kanoyl am no, d-6al kapoy ‘{z‘j 6a| kyl ) am no,

carbanoyl, C - 6al kyl car byﬂz
bi s( G - 6al kyl ) car bamByis dance with a further

aspect of the present i nvent i tRrere is al so
provi ded a conmpound of forrrula §I) formula (1) or a
phar maceuti cal | y accept ablosmgi(d) t hereof; wherein mis

or aPha]ffnag%ltlg?"l?ﬁ ak négblgg%\g%re I %ﬁg}ggpendent ly N or CR8

N and the other is
m@81,2,<3|¢34§1 i nker group sel ect ed from CR4=CR5-,

- CR45CR5CR6R7- CR6R7C§Q CCCR6RY - ,
Ya@fqé’ RASCNC ep_emplgz;@p@ﬁ??t CRC g(g:ggtq\;l that og@RgQ?and Ys(sé)l end the other is
cR8R7-, - S(0) 2CR6RT-, (O NR 4CRBR7-, - NR4C(O) CR6R7-,

-NRAC( O) NR 5CRBR7-, - NR4S(O) 2CRER7-, - S( O 2NR4CR6R7-
X is Gk eiRrdup solNRAEGE @) ~CRAERT ORIRCBRSCRK Q) -ZRBICR =CR"-

-C=C-, -C=CCR°R’-, -CR°R’C=C-, -NR*CR’R’-, -OCRR’-, -SCRR’-, -S(O)CR6R7-,
-S(0),CR°R’-, -C(O)NR'CR°R’-, -NR'C(O)NR’CRR’-, -S(0),NR*CR°R’-, -C(O)NR*-,
-NR'C(0)-, -NR*C(O)NR’-, -S(O),NR*- and -NR*S(0)-;

R' is a group selected from Cy.galkyl, Cy.alkenyl, Coalkynyl, carbocyclyl, carbocyclylC;.
calkyl, heterocyclyl and heterocyclylC;_ealkyl, which group is optionally substituted by one
or more substituent group selected from halo, cyano, nitro, R, -OR’, -SR’, -SOR’, -O,R’,
-COR’, -CO,R’, -CONR’R'’, -NR’R"?, -NR’COR'’, -NR’CO,R"’, -NR’CONR'’R",
-NR’COCONR'’R"” and NR’SO,R"’;

or X-R' is -CR°R’OH;

R? is a group selected from C_galkyl, carbocyclyl and heterocyclyl which group is
substituted by -NR'"CSNR'*R'” and optionally substituted by one or more substituent
group independently selected from halo, cyano, nitro, -R'"' -OR", -SR'", -SOR'!, -SO,R"",
-COR", -CO,R"', -CONR''R"?, -NR"'R"?, .NR"'COR'?, and -NR''COCONR'’R";
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and -NR 45(0 2-; Rl is a group selected from

G -6al kyl, C2-6al kenyl, C2-6al kynyl, carbocyclyl,
wa@200boeysd yl G . 6al kyl, heterocyclyl and het er €y GBI08i050548

- 6al kyl , which group is optionally substituted by one

or nore substituent group sejjected from hal o, cyano,

nitro, -R9, -0OR9, -SRI, -SOR9, -O2R9, -COR9, -CO2R9,

- CONROR10 , -NROR10 , -NR 9COR10 , -NROCCZR10,

eac e PRy PN S R B B Ry 0187 &5

SQRAY bscyRchaRﬂd mﬁbcgzon\m”mﬁum QxléuFNRQCOR” -NR13CO2R14
iﬂ'ﬁ |b gd by -NR 17CSNR 18R19 and optionally
an PPefed by one or nore substituent group

mm@mﬁa%exdé@w%gl%ﬁ%%m cyano, nitro, -Rl 1,

-COR1 1, -CC2R1 1,
or Rmitogmt withNRle @D D1 atoNRto m@mmey arrrdtactgRiform a 4- to 10-

e R ATERT ) R ERis i ReRyT T it parbep atomt s

optiddRl replad@d Jvish NWRLS S and SR L3ng is o ly,sub$tfeed By one or more
P CO\& f3R14 , -NR13R14 , -NR 13gCOR§§RM-yNR13002R14 and

subsRen ORI coterfronn Hal REcyane ivieldpdrrenexsy ChyalkpgEnsadkoxy,

hal%g%@yﬁyﬂa%@%ﬁlﬁ% rh dr écyg??ﬁ%}ﬂelgid%%yklt 51%0}?){ %m,f%[(oxyCl salkyl,

G gﬁﬂfﬁ)@ﬂ@ chlR@Nyh aEye, Og: skyl @il btsgg(clL6akkyr)amglov\mrr©m6alky12(c1
ring carbon atons is tionally replaced with N
6a11€51251m130%rﬁ31% |b&€Cr¢aH@/1)a§nm§grééhlfal |Cya@§bg%1k¥1u€e@ﬁ11@9%ﬁ>@yl Ci-
t I
6all§rls ?%txd)} ,6M§2fs?l%%] ég*ﬂ? lﬁg él]ﬁ@mogﬁd% 6alﬁj)/l§ﬂ@amoyl

b1sf(al6a®yl)ﬁéfak1}dy,l mahldx@nqﬁahinoxgh 6aﬁ§adoyi(<®1(3aﬂ®h)hk1yﬂq, carbamoyl, C,_

G- alkyl, G- alk G -
6a”§}¥ %’X"%ﬁ‘?abﬂ a@&iws ﬁy bi 2( Cly 6al kyl ?amO)r%
R @ﬁ@l R@Qfe 1§§éﬂéﬂhenﬂ§7(§el‘ect@§|ﬁl&ﬁ ﬁﬂﬁbg& alo 98Jaky] mtr@ hed € salkyl;

kyl)am noG -6al k su1 onyl am no,
R’ @ selmteldyt‘r@m hﬁf@mgﬁmhal@atjlf@}flﬁjaadﬁmml dul f amoyl ,

G B XA a4 B SR .

car'Bd)cSy(:@lC palkY | heerb 1Y h&@roayayllaz Ak Wigle gﬁmg esn@ﬂ,twnauy

sel ect ed from hydroge hal o, cyano, nitro and

subgfifaad: tegoriesor geara é@t@gttfenb%ﬁf)ﬁw&gm frosahalo, Waﬁdnaﬁdlydroxy,
¢, Gt K¥lkoxy, haloCsalkyl, haloCygalkoxy, hydroxyCi.salkyl, hydroxyCi.salkoxy,
CisalkoxyC,ealkyl, C;_alkoxyC,.¢alkoxy, amino, C;.¢alkylamino, bis(C;_salkyl)amino,
aminoCj_ealkyl, (C;_alkyl)aminoC,.¢alkyl, bis(C;salkyl)aminoC;_alkyl, cyanoC,alkyl,
Ci.ealkylsulfonyl, C;_alkylsulfonylamino, C;_salkylsulfonyl(C;.salkyl)amino, sulfamoyl,
Cisalkylsulfamoyl, bis(C,.¢alkyl)sulfamoyl, Cisalkanoylamino, C;_salkanoyl(C;.
salkyl)amino, carbamoyl, C,_galkylcarbamoyl and bis(C,_galkyl)carbamoyl;

R", R, R" and R'® are independently hydrogen or a group selected from C;.galkyl,
carbocyclyl, carbocyclylCi salkyl, heterocyclyl and heterocyclylCi.salkyl which group is
optionally substituted by one or more substituent groups selected from halo, cyano, nitro,
hydroxy, Ciealkyl, Cisalkoxy, haloCi_alkyl, haloC,salkoxy, hydroxyC,salkyl,
hydroxyC,.¢alkoxy, C;¢alkoxyCi_salkyl, C;salkoxyC,.salkoxy, amino, C;alkylamino,
bis(C;_salkyl)amino, aminoC;_ealkyl, (C;_alkyl)aminoC,salkyl, bis(C;_alkyl)aminoC;.
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RO and R10 are independently hydrogen or a group

sel ected from C _6al kyl, carbocyclyl, carbocyclyl G -
w®2000p0775dhet er ocycl yl and heterocycl yl G - al kyPCThBew8/050548

group is optionally substituted by one or nore

substituent groups sel ected §,rom hal o, cyano, nitro,

hydr oxy, Cl-6al kyl, hal oG -6al kyl, hal oG - 6al koxy,

hydr oxyCi - 6al kyl , hydroxyG - 6al koxy, C - al koxyG -

6all§?l,ls(é(9&n(_)@éﬁ'agfy:l,;@;%mggsugén&gb%ﬁa%{?ﬁ%n’goi ?La!ﬂyeln@m(@ggalkyl)amino,
carbfiab iy (). atitylatbam@d bky bis(GLalk§l)carbahéyll ) am noC

RV _q‘l‘e %Q;RIE Bé%? gngyz}ré?ﬁﬂqg%/rlldent% 1’[}§ rlog nI osruaI grg{fg Ise’lec‘[ed from C;salkyl,
car%)éy%ﬂ{l,@é%@é%él?ﬂ%?lk?lghg%f\(ﬁ%lg}pandsﬁélté‘r@{ggﬁégI_?alkyl which group is

C -6al kyl sul f amoyl, " bi s(Ci = 6al kyl ) sul f _
opt@inaBpkkzstioy iy oms, or@ierOmiikstitedy £(oGpd sel@addkdydmn dmaion oyano, nitro,

hy Gy o S AR AREO T o neS oty ddrasy sl

hydrbSePEARGRY, |V, AKKROLAIKT, B Mk S8lkecy, hihd, AN 4alkylamino,
carbocyclyl G _ 6al k

~ G _6al kyl ,” carbocycl yl , _ kyl, _
bisfatarkobyming ammeChealley o e BrmirgClydMinbislé: grliphrmiaoCs.

t] I ti n SHi t

oo O RO S S5 b g, CogURu TR fa SRS bt ronyicc
sallyagdh& whlfaay10Ci_sabali sy fam oy 1T r ity e¥lamoyl, Ci_salkanoylamino,
h){dr ox%/O' - 6al kyl, hydroxyC _6al kox%, G - eal koxyd- _
Crgiliapoyl()-sadail kel caprioxl CrattiHearbemonAnk s -séfkyl carbamoyl;
i5al Gl 16 | . o ._ | _ _
or RGBT gt RN R A by gfelached form a 3- (0 10
me6ibktegdlhetecyanbCring athkyelin 1 G 2 Giak kyibsulafonmsyik pptionally replaced with

i - 6al kanay] am no, carbamyl., G -6al kyl carbgmyl and
N, Q%f?%n uhi PR & P00 Sr{%i%"t,ut@gf’l ,ONRPOS MaRg 8‘%&%’6}3@1@0@8

' B r m

R R e A
halp€et-etloxy ch}&drowﬁb-éhlévé hE@yEY@i-@%/kOXaJ Kiydallkaabyy € heatlybp -shlkoxyCi

optional Iy substituted by one or npre substituent .
Ry e e SR R a0 R BB ARt (gl DaminoC.
callGA - Balck yalky1Giniaat kil ah&G AnEaldkvhikykaliaGi, 6al koxy,

hﬁdr oxyC 1- 6al zkﬁll , hl)@/:‘gir oxyCi _6g<?koxy, Cl- 6al koxyC
Cr.gd lssdml%f(mylaamo, eelkylenLionyl(osxglkylaaming, sutfemeal. kylsally e famoyl,

. S - .

bisR BRIl RS endTLIRS G Pl pamingsgaroamont. €.
callodtdeydmoyd yad bis(Ar £lyKyhrbaidylbal kyl sul fonyl, G .

6al kyl sul fonyl am ng, 6al kyl)am no, sul famyl, . i

C1- GATRDcuPPuBY oy & areaapalls yEe siRgoy plercoisomeric forms.
1t A1 R ARRY L B R in (i Bk Ay (& abi- LB o AIPAeal i f

car banoyl, G - 6al k1§/1I calr baermyl gnegabigg?c offleal isomers o
theoBmbkyds)ad dotparo ) pnd mixtures thereof including racemates. Tautomers and
mixtures thereof also form an aspect of the present invention. Solvates and mixtures
thereof also form an aspect of the present invention. For example, a suitable solvate of a
compound of formula (I) is, for example, a hydrate such as a hemi-hydrate, a
mono-hydrate, a di-hydrate or a tri-hydrate or an alternative quantity thereof.

The present invention relates to the compounds of formula (1) as herein defined as

well as to salts thereof. Salts for use in pharmaceutical compositions will be

pharmaceutically acceptable salts, but other salts may be useful in the production of the

compounds of formula (I) and their pharmaceutically acceptable salts. Pharmaceutically
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or R18 and R19 together wth the nitrogen atomto

which they are attached forma 3- to 10- nenbered
wedoeneryel i c ring wherein 1 or 2 ring carbon BECDGB2008/050548

optionally replaced with N, Oor S and which ring is

optionally substituted by ong or nore substituent

groups selected from hal o, cyano, nitro, hydroxy,

Cl- 6al kyl , G -6al koxy, hal oC 1-6al kyl, hal oG

o
corfpoudh kf feamutaq]) 43itefdh defaaldiyliglaacsofficamtlydasic tdadriyuch salts.
Sumgdi%s%ﬁﬁ ’iric%?({e%:t )R%{P’é’g 1%@9 ?oé%uk@%l_ar'ate, methanesulfonate,
hy(?ﬁ!i:f?gllririég :h?&g}f{o%gﬂ 3 )?:litgal% ?%él?é’ku%%ﬁsoﬁw‘s%s EhieY K PHoSphoric
ando$udfuGic-agidl Ky hiditibd atrongl comPloutdsl ddomylathrere suélidentiyydcjdic, salts

e L KRR JESL TRt

sodiid %BF)bt@ébiurhhﬁf Akdlfch8R nRIQ¥hIHRA cRaipIFRANAM 6f magnesium, or
formula (1) formula (1) or a pharmaceutically

orgagicaptiabiad! fopprame trecghylaminer @hanofamige glicthanogammeor  4;

- LY .Y2 are indepen : r |.ded..t
i AR o SR e Rk o
am@ocigplssatiess I96nér om - CR4=CR5-, - CR4=CR5CR6RT7-,
- CRGR7CR5=CR4-, -0OC-, -CCCR6R7-, -CRO6R7CC,.
- NRAtReRrRoundppRimpula (Ngemerye be pryvigedrs R0 hydrolysable esters.

R Ty A A v
group(OQf@NRAmpardphakiRackB(iG)| B geciitabls esieigwhiap issdtaed édthe human or
ani]c ! ng%f}ytgﬁp?({)(}é%le 1@%221_&%6‘[1 laléﬁgirl l@,],csgél_c %{;Hf %/ﬁn%rls ’carcl: é Pd%%'}{fcl!c(y l!)}’f

ad Rl SRy Fdr)ék%&ple?ﬂn'&ﬁbeno%lgf ¢ha WsPMRmaB 1R InP¥Rhd Yinder test and

substituted by one or nore substituent group selected
subseq@rentip bxamioyngribe tesi animal’s Rely k9, - SR9, - SOR9,

OO T CER,  CONID a MR 0 SR,
estHRISRERhP1e EthdxyckhylsCr Lk BBVl methyl esters for example
pivaloyloxymethyl, phthalidyl esters, Cs.scycloalkoxycarbonyloxyCi_salkyl esters for
example 1-cyclohexylcarbonyloxyethyl, 1,3-dioxolen-2-onylmethyl esters for example
5-methyl-1,3-dioxolen-2-onylmethyl, and C;_salkoxycarbonyloxyethyl esters for example
I-methoxycarbonyloxyethyl; and may be formed at any carboxy group in the compounds
of this invention.

Suitable pharmaceutically acceptable esters for hydroxy include inorganic esters
such as phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyalkyl
ethers and related compounds which as a result of the in vivo hydrolysis of the ester
breakdown to give the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include
acetoxymethoxy and 2,2-dimethylpropionyloxymethoxy. A selection of in vivo
hydrolysable ester forming groups for hydroxy include C;-jpalkanoyl, for example formyl,
acetyl, benzoyl, phenylacetyl, substituted benzoyl and phenylacetyl; C;-jpalkoxycarbonyl
(to give alkyl carbonate esters), for example ethoxycarbonyl; di-C,-salkylcarbamoyl and N-

(di-C;-salkylaminoethyl)-N-C;-4alkylcarbamoyl (to give carbamates); di-C;-
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R2 is a group selected from G _6al kyl, carbocyclyl and
het erocyclyl which group is substituted by -NR 17CSNR

wd 8ReeoAasd optionally substituted by one or nOPET/GB2008/050548
substituent group independently selected from hal o,
cyano, nitro, -RlL 1, -ORl 1,34SR1 1, -SOR1l 1, -SO2R1
1, -CORL 1, -CO2R1 1, -CONR 1 1R12, -NR1 1R12, -NR1
1COR12 , and -NR1 1COCONR 12R16 ; each R3, when

mllﬁ&{l?rx;i{gl%&ge&i/llgmh %Q@%{‘%@&i.[ %@%1@%@%&8%@%}2{% BH@&%&%WI and

berlByl, inelG@R Rhdom ctlHONR . A BRkdninom &Ry LB RIH- (cmmaylm’ﬁ@anmyl and
. -NR 13C2R 14 and -NR 13S2R14 : R4 and RS

momb&ﬁa% ﬁHB‘ﬂ?FTa_\%mHJ%?S% BRAMG? RS n@ggfewtomo‘gg RincHeRinking group

to thegephe C})O‘Mtf‘oh ofhg &59(5'5}1 ‘i’fngat(ﬁﬁ'& 1ﬁt@ré§hﬁ%ﬁ WiENy REI§sable esters

attache forma - to nber ed carbocycli’c of
mChEltGEﬁOOGPyétﬂlplc, Rl(‘r(@)@ﬁeﬁaékﬂ G_Q avhereid R jinfpr caarbpln, bengptexy-Ci-

i 0 I d W th and ich
kol G S e R RGP Mg Sumit i id Raduid ror
exa@“%ﬁé‘?Eiﬁ*lﬁ&ﬁﬁ‘éﬁ‘éi’“@kgﬁea%mﬁaﬁ {1 1ad Oy NG Ry
hy dif b g@npowgah Rfhe fwymrla)@ ary bedlsedwypdmbpistegsdidn dyedorm of a

pro@ﬁ?@w aSl lfgg%%‘hcﬁ(n&(}%ﬁom tgér)n hl%{éél 125‘:1' 15(118 bo(a%/ (T:g% VlétyaI c%%p%%nd of the

forfaal KY). ) VAdri 0ve Corm Gt peyd rug doirs kbwn ﬁﬁﬂhkyift) Bé¥ axafiples of such prodrug
- 6al kyl , G -6al kyl sul fonyl, G - 6al kyl sul fonyl am no,
der@@“%‘% RS sul f onyGi - eal kyFj ami no, sul fanoyl ,

G - Yy ( I
) 0 PRI L (ol L LAY p@hggpocs i
Enmmc(l@y,aaﬂk@a pcm%wﬁ)ymted:t@z BnWiRkratel |(Adz&1@end erus$, 1 985);

b) & ol Sgookan Lrs DR e nadiBe s ndm ot b by P Bseangiahgssen and
H. BOAdgFar Tk tl31f5 RScandaflAp; Ec%tlblm6€p1%a t lpy I@)@Jxﬂ%@zﬁdp 113-

or a group selected fromC _6al kyl, carbocyclyl,
19¢cdPBbrycl yI G - 6al kyl, heterocycl yI and

o et B Bt BB PR PR b et e

d) f r om. Bah@aafdy andl,, Jirhalf Phyeh@syticalScieaddsyl7, 285 (1988); and
hal oCi _6al kox hydr oxyGi _6al kyl h%ﬁdr oxyC _6al koxy,
G - NaKRlssoypcpt-al aChgn Pheim Saill 32082 koxy, am no,

Cl ﬁﬂhﬁgygg{ggﬁlo ghg' é%elr(lg %rléﬁ‘l‘é %k?ﬁéa@gh%%gth stﬁa?élhyclham and

bran&aﬂquﬂam dlky] Gadbipg] Hdv&feﬁiﬁlyﬂeferéﬁceﬁai ikgividilaf gyl @oupsauch as
prg:lpylg %lreksplea 1I ff(())rnt g (sjtraelgllltkc al%rgfe?s?on on lyf(laen?fzyfl)ropyl and isopropyl) and
references to individual branched-chain alkyl groups such as “fert-butyl” are specific for
the branched chain version only.

The prefix C,.q in C,.qalkyl and other terms (where p and q are integers) indicates
the range of carbon atoms that are present in the group, for example C.salkyl includes
Cialkyl (methyl), Csalkyl (ethyl), Csalkyl (propyl as n-propyl and isopropyl) and Cjalkyl
(n-butyl, sec-butyl, isobutyl and fert-butyl).

The term C,.qalkoxy comprises —O-Cp_qalkyl groups.

The term C,-qalkanoyl comprises —C(O)alkyl groups.

The term halo includes fluoro, chloro, bromo and iodo.
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G - 6al kyl sul fanoyl , bis(G - 6al kyl ) sul fanmoyl

G - 6al kanoyl am no, Cl-Qal k-U Oyl (C 1- 6al kyl ) am no,
wa@200baomoyd , C . 6al kyl car banoyl and bis(Gi . PCT/GB2008/050548

6al kyl )carbanoyl; R, R, R and R are independently

hydrogen or a group sel ectedysfrom G _6al kyl

carbocyclyl, carbocyclyl G - alkyl, heterocyclyl and

het erocycl yl G - al kyl which group is optionally

subs by, .0 K [ ¥=Tc EUNIRY

Frone Palte ek CRn e TRERURNRCS N PO HRPmORLGERE bicyclic
or tﬁ]:yﬁ&i ﬂm:g(gy,stehad:amﬁlﬂmg ditokay B o h@hmg:atoﬁal whargin dwytly OKly Group may

d al kox Igox .J- 6al e
e@? w&w&é@ %x?arbsﬁyﬁﬁzsl s G &3 &w w%n@cycﬁahcyb and “C,.
Cycﬁ)gikléﬂw am no, am noC 1-6al kyl, (Cl-6alkyl)am noC
1 6al kyl, bis(C -6al kyl)am noCi - 6al kyl ,

C| sayKan ay hramatio ;rncmapjadtilcmlyibyd@ or Gadyiclit canbbyatylyringssystem.

ot o CrISRRTHER b BRI PGB B B pievetic o

trict liGedrbydyclyt ﬁhg gjzs‘f&h YbntaiddHd G346 ¥ CEC-boall kil wherein a ring CH,
et erocycl yl het erocyclyl G - al kyl which group is

gro@pmadri@lrlelylawwmtl@ﬁ&g@ypone or nore substituent

gr Olé%stk iﬁloglggfqé gagn;ll E—;fc}l: IQO%O%Q/anobgg/i:l&cr & trid ycqfc c)é}(bocyclyl ring

systéml alm(wﬁlareﬁlai ﬂﬁyg CHRgEupX A be ﬁplakm«yznh acié}agl}oapy Ci
- 6al kyl al koxyG - 6al koxy, no, G -6al kyl am no,
bi s (@tg@gytklyr’)l&ﬁﬁﬁgrateélﬂp%ratg(é pkpqmal’ly saturated monocyclic,

lkyl
o ETL AT Sl AL CPURAAAT PO e
ringhtofsl akg Clsnseri Gyl {iCbgenG silky loy axnygeo, which fraugoydy, be carbon or

n1trg)l,g§1}(i @%ﬁ@e‘?’%ﬁ%%&%ﬁmg{% o(rsgI ?Hﬁﬁ%? |ma.ynb%’oxidised and wherein a
erC'}ﬁ %&}ﬂ hay JQ@f%che@(Wthk&' S R kledesyRBMOML LSy “H%ﬂ&oaryl”

9'tog ether with the nitrogen atomto which they
Cyatoéleatfqaélqﬂ nioae@roaﬂ@nlﬁ menber ed heterocyclic
rin ere carbon.at 's tional l
o p BRI i el A8ndSin R R Ry AR SRy
parSibisily haktied sy 10FAag aloniDbEwhidh St 2 t e n@% RS asetRREEHFom
from hal o, cyano, nitro, édr oxy, Cl-6al

nitieges ShLlg0aY gethwhereia Wl kGRseEn diyal ey e b%%lﬂwd

hoy drég gﬂet%@&lF%éX” 1scfi|n u@l@ithr% %é gﬁﬁ ahg saturated monocyclic, bicyclic

am no,
or ics¢l{d he&&bck}acll})l amgmgasteranpamﬁlmﬁi;ahmm 5 ﬁﬁl 0(th atons( & which 1, 2,
-6al kyl )am noC - 6al kyl , cyanoC _6al kyl
3 opft r@&aﬁcml%zgp PBWP trogy nlérggf@ |sulbur Qgﬁv]ygqﬂ, 611ch ring may be carbon or

n1t19ger§ﬁhlxke¥l| a%Hl TR @Lgng R et ok MR Utort Wy HDKkdised and wherein a

- 6al kyl sul f anoy
ring CHz group may be replaced with a C=0 group.

“Cycloheteroalkyl” is a saturated monocyclic, bicyclic or tricyclic heterocyclic ring
system, particularly having 5 to 10 ring atoms, of which 1, 2, 3 or 4 ring atoms are chosen
from nitrogen, sulfur or oxygen, which ring may be carbon or nitrogen linked and wherein
a ring nitrogen or sulfur atom may be oxidised and wherein a ring CH, group may be
replaced with a C=0O group.

This specification may make use of composite terms to describe groups comprising
more than one functionality. Unless otherwise described herein, such terms are to be

interpreted as is understood in the art. For example carbocyclylC,._qalkyl comprises C,.
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bi s(C - 6al kyl ) sul fanoyl, G -6al kanoyl am no,
d- 6al kanoyl (G - 6al kyl ) am no, carbanoyl, G -
w® 20009008 banoyl and bi s( G - 6al kyl ) car banoyl . Ber/GaR08/050548
conmpounds of fornula (1) are capable of existing in
stereoi soneric forns. It wljg be understood that the
i nvention enconpasses all geonetric and opti cal
i soners of the conmpounds of fornula (1) and m xtures
o R SR YNTED BN Gkl st by
hetSokydyle sndbid( Gyl xikyh&ainb kenpoikesadnsioo fuysimacd Byspegtallbfl groups
t he fr esent invention, For exanple, a suitable solvate
whigh T b5 SPHBE BF LHISFHA o (1) is, for exanple, a
hydpaise, SMEh 88 @_qﬁlﬁﬂ' srBY At 8 substRB@HNY ¢ &lcfe hflo substituents
di -hydrﬁte or a tri- ydrate or an alternative quantity
and pretiewfly ITRer grhekevubstitnerdnt Sionlarly] ethersganeri¢ feems containing halo

o BB et Ravedr Cadyibd e Gt Bl d et 2or

halé Qn@isichtsons Wi |1 be pharmaceutical ly acceptabl e

salts, but other salts may be useful in the production
of Hidrazghpelindss DEp-fadeyhgraup(thyt igpubstitiéidby 1 or more hydroxyl
r | cal | ept I . - :
st R bRl B PLE RIS URRY S Simiany o popori

terin® cotxiamgl 8 droxyalutides Rairekydtldalkbonmaakdaiall eanpeunds
of fornmula (l) as herein defined which are
pardgylpsly il ehfr 3 hydrexe sybstigpth such salts. Such acid

addt ieﬁ’ﬂ)x%@ ta;i }iflrlgll gdey :gé ;ﬁt}l/lgtoits sﬁl%s%t%ﬂb} ? or more C,qalkoxy

furnfifate;’ Ket hanesuffomate, rochl ori
sublstichents modrpakiculaily a2 er 20Y. atkhdeatubstgtatitts Sundlaslgldtlser generic

formed with phosphoric and sulfurjc acid. In addition
TR 8?‘3a1€m$p@tﬂﬂ@é’X§F“¢1&srﬁquglkmépaﬁ oXY ey CPRiAfn | or more C.

(allBy b Bstitddhd shdffikass 53l drS @ndikexsRMsEuchic! ude but
aré not limted to, an al kali netai salt for exanpl e

s odwmwoptbmab%lbstilﬁ@ntamewlhkwni froem € ot B, esmal‘1,€a bt 3’ oy from “1,

2, f ‘)e()a eé{gwgﬁaolé CSi Eﬁr{%l?ﬁi&%nlz%QEi){e lﬁg%l?{gﬁr%ﬁ tg%?ﬁ'lgs? de%{git?()en f?lgllutdes all
subdiigih@meingrehben ffdnh 6hdanak apdcifesd droiRh@. il ubstitutents being the

- met hyl pi peri di ne, -ethyl pi peridine, dibenzylam ne or
samgPI{BC sestigenis dRingshpses fraam two er peraRfuhispesticd grorpsac. the

Subég%léﬁ{@n‘%lﬁgﬁlﬁ%? &l}ﬁ)yi ded as in vivo hydrol ysabl e

VO ehydr ol ysabl e ester of a conpound of

f Qonpbandslof tlegirt @nninfgntiartaex Year ndnyudrvoixty thg raddupl dosaputer
for Exa | e a pharnaceutically acceptable ester which
soffwearg (&G arP?lV?Iﬁ’é’nlﬁ'fﬁan or ani mal body to produce the

Ear b 1 ATl e Uis RGP M cluddl GhhIiBRAR IR AR0) REcH ARARE 128Dl as
non-malignant disease(s) such as inflammatory diseases, obstracutive airways diseases,
immune diseases or cardiovascular diseases.

Suitable values for any R group or any part or substitutent for such groups include:

for C.salkyl: methyl, ethyl, propyl, butyl, 2-methylpropyl and fert-butyl;

for C.salkyl: Ci.salkyl, pentyl, 2,2-dimethylpropyl, 3-methylbutyl and
hexyl;

for Cs.¢cycloalkyl: cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl;

for Cs.¢cycloalkylCy_salkyl:  cyclopropylmethyl, cyclopropylethyl, cyclobutylmethyl,
cyclopentylmethyl and cyclohexylmethyl;
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adm ni stering, for exanple, intravenously to a test

ani mal, the conpound under test and subsequently
we@x@niooi7ag the test animal's body fluid. SuitabtBGB2008/050548

pharmaceutically acceptable esters for carboxy include

G - 6al koxynet hyl esters for gxanpl e net hoxynet hyl,

G - 6al kanoyl oxynet hyl esters for exanple

pi val oyl oxynet hyl , phthalidyl esters,

scycloalkoxycarﬁg ' Kyl esters for exanple

fOr(la?:{:l'yclohexylcarbon %¥£§¥%§FP%@L

forlar@d€diabkyd! en- 2- onyberalhpherestiydy mphthylnesthyiping naphthylethyl;
5-net hy| -1, 3-di oxol ep- 2-opyl met hyl , an

foré?r[%ﬁ}t"ﬁlixy car bonyl BXp&Y HghowEaY g %Fyqi%ékaﬁf e

for bt hoxycar bonyl oxy&bhyliercaBdniBhddsgd;or med at any

carboxy group in the conpounds of this invention.
forSuisallibke phar maceutictmiky yetbage ptopbk e amkisepropdxy,

droxy include inprganic esters such ,as phos te
for R a1 el it g DhoSHRS: ey Qs Py BB R RR Aoy
for@ askhmosyal Kyl et hedetylap@pilydh@rl - sRampapagsmopni ch as a
result of the in vivo hydrolysis of the ester

forhetwapesndnwn to gi ve pyiedypanadazohy.droyalingl suipoly], mxiangings

Ot o LA L TR

vivo hydrol ysabl e esdzelylfissxalkolgl, Glirauydspfritaziny t pyinyl, indolyl,
i nclude G -ioal kanoyl, for exanple fornyl, acetyl
benzoyl, phenyl aceP§zofusgipddibsnzatiranh god perngathicnyl;

for@l'a%g%érﬁ%?_wk /1 CP OBl KQYHEAA f@%t%l%l%&yﬁiiﬁﬁ a%!)l:ﬁﬂlethyl,

carbonate esters), Tor exa oxycar bony

di - G - 4al kyl car banoyidaanyetiyl, petiazQyindethkly bamavolplethyy,| ) -

- G - 4al kyl car banmoyl. (t i ve carha S); .

di - G 4al kyl ami noac réfrﬁ%%’cﬁlyﬁé‘ﬂr wﬁsﬁ?@%ﬁyl@ﬁ%ﬁ@@%ﬁhﬂ’
ring substituents '%Pﬁ@%‘ﬁ tidy1e@0d pheRZEQWhethC! ude
am nonet hyl , and d?ﬂ%.'- 42I%§ﬁ)%ﬁjgo§2th§?,_%ﬂg

mor phol i no or pi pepaziinplettiyhkpydnfidiopinactiylngyrimidimydgsiyl,
atomvia a nethylene.linkin roup to t - of 4-

posi t1on of the’ bengayl RGP H ! fritBfE imfletyipropy.
vivo hydrol ysabl e ﬁﬁf&i@i(ﬂylbﬁt@zl,@ﬁmoliﬁﬂ r@yﬁfmj,ﬂfﬂtriazolylpropyl and
RAC(O) OCi _6al kyl -CO-, wherein RAis ?or exanpl e,

benzyl oxy-Gi - 4al k9¥azobimethsly| . Suitabl e substituents

yl group | LS. 4 el . for . ,

RO BEMYL 97 Oup eSS SRS ol TR
and nor phol i no- G - béabkydzolylteneapolyhgspcpldiryhiperazinyl,
formula (1) may be also be adm ni terﬁggin t he f.orm of

a prodrug which i s245tigly IinyLiteteahy drpasoasinodnylval
body to give a Con{%%ﬂgdreﬁuiﬁ&%yl, indolinyl, dihydro-2H-pyranyl and
tetrahydrofuranyl.

It should be noted that examples given for terms used in the description are not
limiting.

Particular values of m, X, 'Y and Y2, X, R', X-R', R%, R*, R*, R°, R°, R’, R®, R’,
R RY, R R, R" RY, R'" and R"are as follows. Such values may be used idividually
or in combination where appropriate, in connection with any aspect of the invention, or
part thereof, and with any of the definitions, claims or embodiments defined herein.

m

In one aspect of the invention m is 0, 1, 2 or 3.
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formula (1). Various forns of prodrugs are known in
the art. For exanples of such prodrug derivatives,

w@E em/oaf7sesi gn of Prodrugs, edited by H BundpeEGH2008/050548

(El sevier, 1985) and Methods in Enzynol ogy, Vol. 42,
p. 309-396, edited by K. Wdger, et al. (Academc
Press, 1985); b) A Textbook of Drug Design and

Devel opnent, edited by Krogsgaard-Larsen and H.

Bun 5 sign and Application of
Proﬂ?ugs %@ﬁﬁqégndg%rd p. 113- 191 (1991); c) H
Bunﬁgzaﬁlrtﬂlprmmanneﬂ) &rug Delivery Reviews, 8, 1-38

Bundga et_sal Journal of

phafméa%t#eféﬁsp%fé%@e@ thgtR 15 8bscph 088) . and e) N.
Kakﬁy taﬁ&thélasyec@%?mlpﬁﬂr}?m@ﬂ{elth 132 692 (1984) I'n

this speC|f|ca Ion the generic term"Cp-qal kyl"
i nclYided 8ot h strai ght-chain and branched chai n al kyl

gro r.ef er.ences gal al kyl groups
SuchPae SFRE T ne Sy EUgRethy Nampdr W FEYS: & ghe Shai
ver & gytkypeci Yeis Nafd ¥l cand i sopropyl) and

references to |nd|V|dua§ branched-chai n al kyl groups

Sucm%a“@thﬁtasb@ﬁtyﬁﬁs GRearp¥cissNc for the branched
chajn, ﬁx‘?{h%% %{é\/\ﬁnlem C-H‘S‘r efd¥2(Pga in Cp-qal kyl and

ot her q are integers) indicates the

rangey@fafaralﬁetmapa%tbi‘fﬁs@]lﬂlahda(?es]sir esent in the group,
for_exanple includes G al kyl (nmethyl), C alkyl

(etByl), Calkyl (propyl as n-propyl and isopropyl)
o g i, g e
-OPRRAH kﬁCRéRZ}u PS(O)TIRER{- e;S(OQ@RfaJ ka@@oNRcaﬁfm -ses

SRR RSO o LA Sy end

_qum@ur ated or partially saturated monocyclic,
bi cyc2l ic or tricyclic ring system contai i ng from 1o
14 hi anythar empsct Xher Enkergroumaylccreddran pNReGR He-.-OIRB ed

SRR D BRI PSR &5 BRI GER R GINR R B
-S(a) NRIORERIOPOYNR I-@nd BNRYTIO)G or tricyclic carbecyclyl
: n?n a? Sr‘fh%rrrllspect X is a linker group selected from -NR*CR°R’-, -OCRR’-
-SCR°R’-, -S(O)CRR’-, -S(0),CRR’-, -C(O)NR"-, and -NR*C(O)-.
In a further aspect X is a linker group selected from -NR*CR°R’-, -OCR°R’-,

-SCR°R’-, -S(O)CR°R’- and -S(0),CRR’-.

In yet another aspect X is a linker group selected from -SCR°R’-, -S(O)CR°R’- and

-S(0),CR°R’-.
In another aspect X is a linker group selected from -NR*CH,-, -OCH,-,

-OCH(CH;)-, -OC(CHs),-, -SCHa-, -SCH(CHs)-, -SC(CHs)s-, -S(O)CHs-, -S(O)CH(CHs)-,

-S(0)C(CHj3),-, -S(0),CH,-, -S(0),CH(CHj3)-, -S(0),C(CH3),-, -C(O)NR*- and
-NR'C(O)-.

In another aspect X is a linker group selected from -NR*CH,-, -OCH,-, -SCH,-,
-S(0)CH,-, -S(0),CH,-, -C(O)NR’-, and -NR*C(O)-.



"Cp-gCycl oal kenyl " is an unsaturated or partially
saturated nonocyclic, bicyclic or tricyclic

wa@200boeysd yl ring system containing at | east 1PCHGBh@RWOS0548
and wherein a ring CH2 group nay be replaced with a
C=0 group. "Cp-qCycloal kyl" jgs a saturated nonocyclic,
bicyclic or tricyclic carbocyclyl ring system and
wherein a ring CH group may be replaced with a C=0O

9r O{P, otﬂ_el?tdgp{ 2eXal %hnkér?g&&fs%ié&eﬂt% NREA Y g, 0T

partlalys urate bicyciic or tricyclic
-OCHGH 9y,s O€IfCEIpRL, atGHRY- Sf@Hi(I@PBs){ eSAAH;i) A SED JT T - DS(O)CH(CHs)-,

'S(ﬁ;S{:&g@éfh ?S§9P2FE{2 §{®2€Hg¢ﬁr§5ﬁ({:%@%§8ﬂ[ﬂ)ﬁrgg car bon

or 1 dfoRaeAspdeik8da AR UG cRd M -RIEIRYEIOOH, -, -SCH,-,
sul fur atommay be oxi di'sed and wherein a ring o

-S(EnCHp- andy-SE)-CHpl. aced WI th a C=0 group. "Heterocyclyl"

e LORRA e B O AT AR i e,

-ObHEY AOCR(OR, L EDEYCH, . ISCREOGYTNCH, DI AL SO CHz-,
whi ¢ ring

havi 10 ring at oms, 0
-S(Qt)@l’ié&ér)e S@Eéﬁ%)m@@)t@dgerﬁ(oéaﬂff(@ﬁsbr - §éHaher e

'C(%Mbr?gpéﬁg@ﬁﬂég@mbg%d B or partially

sat uf @ﬁ&meﬂme@twc i Clinket giotibiseleoted ohCINHCH,-, -N (CH3)CH2-

heteroc rin tem particularly having 5 to
O Firg-SsPbrrs 6D CHRr CHOUC B 3 BN M S aNHCTO - and
N(gdﬁaz from ni trogen, sulfur or oxygen, which ring may
on or nitrogen |inked and wherein a ring
ni t rogera forthe ukfaet Xas emmkeyerboe whdcthidsiesm aNdGiher-2iGHaCH,-,

ol B R - S el Hhom sty G B Qi
SEICHICRYEL smﬂmtﬁgﬁwsdc»gcm DB(EYHATH Akl SOOI -

havi n f
at ohsyeailaéulzﬂmgspﬁcf Xasna hnke:rcggeup seé@ltefdtfrom rNH@@enN(CHs)CHz-

n arbon or nitrogen |linked and
'Oé\ﬁ &@{%%Paﬁ%(oﬁ?eqlﬁ?ogen or sulfur atom may be oxi di sed
and vk Bspect X1g-I0HR,- oF B(D)J@Y,-be replaced with a
C=0 group. This specification my nmake use of

conpoyiother paneasXtio-ddor bl (gHolis -2eligtisi ng nor e
e, G0 Q14 by geihl e B e
In another aspect X is -S(O),CH,-, -S(O),CH(CH3)- or -S(O),C(CHj3),-.
In another aspect X is -S(O),CH,-.
In another aspect X is -S(O),C(CHs)s-.
R
In one aspect of the invention Rlisa group selected from C;_4alkyl, C;5_jocycloalkyl,
aryl, Cs.jocycloalkylCi.salkyl, arylC.salkyl, cycloheteroalkyl, heteroaryl,
cycloheteroalkylC,_salkyl, heteroarylC;_salkyl, which group is optionally substituted by one
or more substituent group selected from halo, cyano, nitro, R’, -OR’, -COR’, -CONR’R"?
-NR’R'’ and -NR’COR .
In another aspect, R' is a group selected from adamantyl, methyl, ethyl, propyl,
butyl, isobutyl, tert-butyl, cyclopentyl, cyclohexyl, phenyl, benzyl, phenethyl, pyrrolidinyl,

pyrrolyl, imidazolyl, pyrazolyl, furanyl, thienyl, pyridinyl, pyrimidinyl, pyrazinyl,
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interpreted as is understood in the art. For exanple

carbocycl yl Cp-qal kyl conprises Cpgal kyl substituted by
wa@2000oeysd yl , heterocycl yl C p-qgal kyl conpri sesPCT/GB2008/050548

Cp- qal kyl substituted by heterocyclyl, and

bi s( Cp-qal kyl )am no conpriseg am no substituted by 2

Cp- gal kyl groups which may be the sane or different.

Hal oCp- gal kyl is a Cp-qal kyl group that is substituted

oy 1 L SR, A8 A ot
imident githiyh) qpyfaabkylmethhl gﬁramlyke(hy-l cfaiahpbn;ethnyiyfumyteahﬁ 1
R TR
py! SRR, 1E Rt {)&1%21 YRS Yhe ?yﬁ!m&vle‘ﬂ{yl "Phi€h QY(Q&)%(M tlonally

substituents and particufariy hy
substtugtd yue 2t @3 @lbmtuanlgyomshmctegém h@lOI @ans, mtmtIﬁl, HORg

d yd hk t 1
-C Ptegﬁgéga f@g’ ?ﬁ X¥ﬁR§8gr gxzyg?gxgoguﬁgPituths
Cp- oed kempaspaal RYls a godp e fiyrh iRy PethPidprdp§l, butyl,

substituted by 1 or nore Cp-qal koxy substituents and

isoptik, itartrbety), yyqlomzpbls cglasniyd ckdalexylipbenlurangsl, phencthyl,

I L ! | koxy
R R L T T N N
thigdikokymsthybind pgemmylanhsil péi dhi @ uhyatsl optidnal B sabstduted by 1 or 2

CP gal koxy substltuents Wer e optlonal substltuents
subgHBICRHHQwh S99 from agtingy halog pysppoy methyl, negthegey, Biluopeypsthyl,

triflubrorfethGxy? N CC%}EI,S (é)@?{l %H@SEE)N{A?@I{-IS it is to be

under st odd that t nition Includes al
subbt ydt laemhsr Beta@R’ chogenp kelocred fremohethik ispepiyf, icgdopropyl,

or QOIBePE (LRI ek Bt R AR aP6 P Nier Bhen s hiropheny, 2

chISRBRE eﬂtrﬁr&Methyl?heﬂﬂq &%%&y%&h%?%&%mﬁ&iﬂgﬂf the

sane. ounds of " the present invention have _
acatramiddplviny h 4taneineplenpk, prodiput-ek pmﬁm«ﬂayleHoAQD/rNadm 3-yl,, thiazol-

25t R sl R LS RER R el o™

nontdt iaBoraet asPed A $e4 Soup Welbetas frioff mamt@HmHZOH and phenyl.
di seases, obstracutive airways di seases,

di sEnxsanefherapet & ase S1o4p S@P@é%ré@l meglit %‘4 Rhevﬂt ues
g?gb |néﬁ&§%8“9%}%ﬂ%eﬁ§[t or substitutent for such
In yet another aspect R is -CH,CH,OH.
In yet another aspect R' is phenyl.
X-R!
In one embodiment X-R' is —-C(CH3),OH or —-CH,OH.
In one embodiment X-R' is —CH,OH.
In one embodiment X-R' is ~C(CH;),OH.
RZ
In one aspect of the invention R? is selected from carbocyclyl or heterocyclyl which
group is substituted by -NR'’CSNR'*R' and optionally substituted by one or more
substituent group independently selected from halo, cyano, nitro, -R'", -OR", -COR",

-CONR'"R"?, .NR'"R'* and -NR"'COR"%.
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for methyl, ethyl, propyl, butyl, 2-nethylpropyl and

tert-butyl; for G _6al kyl: pentyl, 2,2-dinethyl propyl,
w@20mbbnybbut yl and hexyl; for C - Cycloal kyl : PCT/GB2008/050548

cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl;

for C3-6cycloal kyl G -4al kyl4; cycl opropyl met hyl,

cycl opropyl et hyl, cycl obutyl nethyl, cycl opentyl net hyl

and cyclohexylnethyl;for aryl : phenyl and naphthyl

for Aty o t@ﬂecﬁ ﬁ'bélmv BBA R ’1%&%%%}% cat%@@ﬂ 3)“ ﬁ@&ﬂ%gflyl which

and naph or carbocy
groapds ﬁbsm@;embgmN@csNRbXR%aicmpﬁfohaw mbsnﬂutedrh'y onleron mmre

and iodo; for nethox et hox propoxy .and |§o
subsgfuces 2riy KdsREndenhyselekd o baby FER9; MO cRhy L BRapCaGR -
C@ﬂ@ll@@&yj\]gxmw fr 2R l'egjanoyl : acetyl, propanoyl and

2-nethy|propanoy| for heteroaryl pyr|dyl
i m tegwl agpget qﬁthe;othmylbl;l RG isgeddcydd, frcply parhpdyqlmllo;r heterocyclyl which

ercpp S S PN S RHRCE R tippal syt o3 P iy

sub@Mfu@ﬁﬂ ¥hp mldB}S’éiﬁ'dWltl éé@é“@léé{ff%rﬂlh}iﬂo; cytinbefzef W' ngR' laD@OR“
benzot hi en for ferogryl G- 4al kyl :

COYRE RS VBT ancpy¥RBCORI by | i m dasol yl et hyl
I I J I
SR R P R FRI B ST RHLERI ey o
hetttoei ¢yl whibly kroup)is ’subyimm&tdfbyl -NRYCENR'"®Myhd optionally substituted by
pyrazi ny] net hyl , pyrazi et hyl rlnldlnylnethyl
Onf‘p?/frmﬁlie&iuh%ﬂt‘éftnﬁﬂ?ou%%qpﬁ‘il%?”ﬂy |S%1P@55 TOMAIG. (Y AN PHBU R -

} id Ipro 111 N 1yl, qui nolinyl propyl,
C(bﬁ‘ @@Nkklwkfé ﬁrg’rkb@fé

v 4-triazo pr opy oxazolylnethyl for
h et Br «mwaspeydt of thetievensipy R’ 1sp§eierctdd| fedmplor 6i m@qbﬂretbbarhgdy,clyl or

het L(I)Iﬁgq. §ICW ﬁ\{grobll‘?)ggg hl & dqb)y NHBgﬁf{%ﬁaz ancy optionally substituted by
one or more substituent group mdependently selected from halo, cyano, nitro, -R",-OR",
-COR'"', -CONR''R"?, -NR''R"* and -NR"'COR"”.

In one aspect of the invention R” is selected from 5 or 6 membered carbocyclyl or
heterocyclyl which group is substituted by -NHCSNHR'® and optionally substituted by
one or more substituent group independently selected from halo, cyano, nitro, -R",-OR",
-COR'"', -CONR''R"?, -NR''R"* and -NR"'COR"”.

In one aspect of the invention R” is selected from a 6 membered aryl and 5 or 6
membered heteroaryl which group is substituted by -NR'"CSNR'*R'* and optionally
substituted by one or more substituent group independently selected from halo, cyano,
nitro, -R'', -OR"", -COR"!, -CONR''R"?, -NR"'R"* and -NR''COR ",

In one aspect of the invention R” is selected from a 6 membered aryl and 5 or 6
membered heteroaryl which group is substituted by -NHCSNR'*R'® and optionally
substituted by one or more substituent group independently selected from halo, cyano,
nitro, -R'', -OR"", -COR"!, -CONR''R"?, -NR"'R"* and -NR''COR ",

In one aspect of the invention R” is selected from a 6 membered aryl and 5 or 6
membered heteroaryl which group is substituted by -NHCSNHR'? and optionally
substituted by one or more substituent group independently selected from halo, cyano,

nitro, -R!, -OR!, -COR!!, -CONR!'R'"?, -NR!'R!? and -NR!'!COR".
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azetidinyl, norpholinyl, tetrahydroisoquinolinyl,

t et rahydr oqui nol i nyl, indolinyl, dihydro-2 -pyranyl
waeapetrsahydro furanyl. It should be noted thetT/GB2008/050548

exanpl es given for ternms used in the description are

not limting. Particular valges of m X 1Y and Y2, X

Rl, X-Rl, R2, R3, R4, R5, R6, R7, R8, RO, RI0 , Rl 1,

R12, R13 , R14, R17 , R18 and Rl9are as follows. Such

val Hes iRy a&%cf"ﬁeg skl Ao v\h!)%ﬁ%ént/)ﬁgglg L dnida (l)lyﬁ gw&%@l

appropriate,” i n connection
furar[w ghiengln pyiadinplapyrimidemyd opyridanidyittiivodyly, wiich bsup is substituted

o} clains or epbodi nents defined hereln m
E{oﬂléﬁ\(&% Eéctanépptl@f@?lwﬁgwtsﬁ Pae gr mgre spbgjluent prpup
1nd@f%ifd@§t! é;_éf&?&itfréﬁl ihg100 C% ahoOfitrd; -R'N _@RMULEOR! a@@g@{tﬂf{ﬁ

. In yet anot aspect ‘'mis 0 so that R3 is
QNBbBeﬁmd—ﬂﬁiy@®Ranother aspect mis 1 and R3 is nethyl.

d Y2 | > f ot t] 1Y N and
v Flhafier irhelR: SRBIEEkA Dopt o[ ESROAR G B0 Py,
furmtl tﬁﬁ:ﬁy yn@ﬁ ﬁymilﬂéuﬂlﬂ dﬁ\?(\gla@ﬁﬁl Mﬁaﬂ&yll\bhlém%@uﬁ W duBtituted

is N In yet a further
by alél &NRL | @n(thpawllyzub%mmed Xy phe @HaOEsREUGT Sthe

mdeﬁﬁjl&%%{}l@&éd%@g [gz}f&kgyabngﬁ@@ séle %?%R@ng _CONR!'R"?,

‘NR'3RO)RERBRI CORE( O) NR4CR6 R7-, - NR4C( O NR5CR6RY7-,
- S(O) 2NRACRBRY- , , - NRAC( O) ? NR4- S( 0 2NR4- and
- NRISPjlEr aspeehR it keied 5@&@&%}( prrTalyiipidBrOlyh puprzolyL

furéﬁh,e[ﬁfeﬁgl, E§HﬂhylWy’l, pyr%ﬁﬁ? thiazolyl which group is substituted
by -NHCSNHR" and optionally substituted by one or more substituent group
independently selected from halo, cyano, nitro, R'", -OR", -COR'!, -CONR''R"},
-NR''R"? and -NR''COR".

In another aspect R” is selected from phenyl, pyrrolyl, imidazolyl, pyrazolyl,
furanyl, thienyl, pyridinyl, pyrimidinyl, pyridazinyl, thiazolyl which group is substituted
by -NR'7CSNR'*R" and optionally substituted by one or more substituent group
independently selected from fluoro, methyl, methoxy, hydroxymethyl, cyanomethyl,
-CONH,, -CONHCHj3; and -CON(CHj3),.

In another aspect R” is selected from phenyl, pyrrolyl, imidazolyl, pyrazolyl,
furanyl, thienyl, pyridinyl, pyrimidinyl, pyridazinyl, thiazolyl which group is substituted
by -NHCSNR'*R" and optionally substituted by one or more substituent group
independently selected from fluoro, methyl, methoxy, hydroxymethyl, cyanomethyl,
-CONH,, -CONHCHj; and -CON(CHj3),.

In another aspect R” is selected from phenyl, pyrrolyl, imidazolyl, pyrazolyl,
furanyl, thienyl, pyridinyl, pyrimidinyl, pyridazinyl, thiazolyl which group is substituted
by -NHCSNHR" and optionally substituted by one or more substituent group
independently selected from fluoro, methyl, methoxy, hydroxymethyl, cyanomethyl,
-CONH,, -CONHCHj3; and -CON(CHj3),.

In another aspect R” is phenyl or pyridylsubstituted by -NR'"CSNR'*R'® and

optionally substituted by one or more substituent group independently selected from
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- SCR6R7-, -S(O CR6R7-, -S(O 2CR6R7-, -C(O NRACR6R7-,

-NR4AC( O) NR5CR6R7-, -S( O 2NRACR6R7, -C(O) NR4- and
wobNRI@@Fe . In a further aspect X is a |inker BEDGB2008/050548

selected from-NRACR6R7-, -OCR6R7-, -SCR6R7-,

-S(O CR6R7-, -S(0 2CR6R7-, -(ONR4-, and -NR 4C(O) -

In a further aspect X is a |inker group selected from

-NRACR6R7-, - OCR6R7-, -SCR6R7-, -S(0) CR6R7- and

S kAR ron. b g‘%%i‘%p%"ﬁ‘%%%?t R SCONHER, and

-COS(@IACR6R7- . I n anot her aspect | s a I i nker group
_S(ele(:t % frragprgg C'}_llzlgélq( gyl subs:jsl@(t ZN?IC_Sﬁfé)Slélﬁ@pfi

opt'io%tg GilsERda by ol DS stityent é(ogbg endently selected from
-S(O) 2CH(CH3) -, -S(O 2C(CH3) 2-, -C{ O NR4- and

fluoRAChe). metlhcvxyahy)drhxeymahple cyangmicghyd -ClOMNEEr, —GONHCH; and
_Cé]g(%ited from-NRACH2-, -OCH2-, -SCH2-, -S(O) CH2-,

-, -C(O NR4-, and NR4C(O) .1 n anot her aspect

X 1 fn @hoktion &ﬁfec%ﬁd@h&@l%@b?ﬂ &rsammuaﬂ NHCSSEHRY and

-OCH(CH 3)-, -OC(CH 3

(CH 3)-, -SC(CH

optgymlly sul:gp(gt@b;gone org(l@)e@ﬂqmmlegl} group gqctgpg((tgpﬂgygected rom

ﬂu0r§(

ano%thwpgﬁes%%vs&%gxa 3, Bing Bt PN R

-CONRAIZHR- , - OCH2- -SCH2 5 -S(OCH 2- and -S(O 2CH-

In a further pect |s a_linker group. selected

]2 r off qqﬁ@r_lagzect Rm@he@l@p@yndyl@g}:&nal y. s@;}q(t@ppl @)f_ ’

-NR

-S

18)12-, -SCH 2-, -SCH(CH 3)-, -SC(CH 3)2-,
CH'2-, -S(O)CH(CH 3)-, -S(O) C(CH 3)2-, -S(O

2 CHB gnotiS @pe2CRI( Sihdyl or pﬁ(l@l P GOGH)sBbstitutef B NNHCSNR*R".
f o [ Ao ﬁé@ft &%ﬁ‘)‘ﬁl 3 P@?%} PBBBH%@ dbises b R HG AR,

It Mot BFPR? - OO, - SCHR2-, - S(Q CH 2-, - S(O)

oS O C(O)N(CHB) INHC(O) - and - N(CH

2
3)C(O-. Inyet a furthes a ect Xis a linker group
sel ected from - NHCH 2‘-@ 10!%2

17

is CH.

is CH.

wherein A' and A” are selected from CH or N provided that at least one of A' or A”

In another aspect R* is
1

H | 1o

wherein A' and A” are selected from CH or N provided that at least one of A" or A”

In another aspect R* is
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-OCH2-, -OCH(CH 3)-, -OC(CH 3)2-, -SCH 2-, -SCH(CH
3)-, -SC(CH 3)2-, -S(OCH 2-, s -S(OCH(CH 3)-,
WO B(peSH 3)2-, -S(O 2CH2-, -S(O 2CH(CH 3) - PENGB2008/050548
-S(O 2C(CH3)2- . In yet a further aspect Xis a
l'i nker group selected from-HCH 2-, -N(CH 3) CH2-,
-OCH2-, -SCH2- and -S(O 2CH2- . In another aspect X
is -SCH 2- or -S(O 2CH2- . In another aspect X is
-SCH 2-, -SCH(CH 3)- or =SC(CH 3)2- . o In another
aspect XIS - S( O CHZ-4 '@5(: CH( )- or -S(O C(CH3) 2-

. I'n anot her aspect X 15 -3(0O 2 -, 1-QS(O)ZCH(CI—I3)- or
-S(O 2C(CH3)2- . In a as t Ri's -S(0 2CH2-

In anot her aspect X is -5(0 2- . R51n one
aspect of the invention RL is a group selected from

c alx/lfl&lem llggaﬂ g%l e%@lleg%h frof] @H or & 1{09%&%29% f&{ét 8n% of Al or A’

het er oary group is optionally substitute
is @re or nore substltuent group sel ected from hal o,
cya 0, nhitro, OR9, -COR9, -CONROR10 , -NROR1O and
T asfigey ﬁnother aspect, Rl is a group
selected fron1adananty| et hyl , ethyl, propyl, butyl,
i sobutyl, tert-butyl; apentygl, cycl ohexyl, phenyl,

benzyl , phenethyl pyr oI| | yl pyrr@lyl i m dazol yl ,
pyrazol yl , furanyl NFAiK pyrimdinyl,
pyrazi nyl , pyrrolldlnylnethyl pyr I|d|nylethyl
pyrrolylnethyl pyrrolylethyl i m dazol yl met hyl ,

i m %g&w}\eg‘rw}g a@Xf@zol yl met hyI pyrazol yl et hyI
fur anyI nmet hyl , furanyl et hyl, thi enyl nmet hyl ,

th| Bnyl et hyI pyri di nyl net hyI pyridi nyI et hyI

m di n [ t hyl a2| nyI met hyl
DL BHLIEE T YR B0 gla%“u%g% Bnal 1y
subﬁuﬂomeeqs@mﬂ 1521ygf0g8nsubst it uent group sel ected
fromhal o, cyano, nitro, R9, -OR9, -COR9, -CONRORILO ,

_NRBR2nd Bad -NR 9COR10 . In a further aspect, RL is a
?gggp%n%%e?tﬁgepeegt (%fr tﬁ@}rﬂz%ﬁthéﬂ Whr%% % 3 N@S@ open?\;‘%@@(O)CR R’-
-Nma(bohﬁi@wR p,hNWB(O)B@R L, N@ﬁ@(@} PNR*C(O)NR’- or -NR*S(0)»-, R
and R* together with the atom or atoms to which they are attached form a 4- to 10-
membered heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is optionally replaced
with N, O or S and which ring is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, oxo, C;alkyl, C;¢alkoxy, haloC;_salkyl,
haloCi.salkoxy, hydroxyCi.salkyl, hydroxyCi.salkoxy, CisalkoxyC; ealkyl, C;_salkoxyC;.
calkoxy, amino, C;_¢alkylamino, bis(C;.salkyl)amino, aminoC;_ealkyl, (C;.¢alkyl)aminoC;.
calkyl, bis(Cjgalkyl)aminoC,.¢alkyl, cyanoCj_ealkyl, C;_alkylsulfonyl, C,.
calkylsulfonylamino, C;_alkylsulfonyl(C,.salkyl)amino, sulfamoyl, C.salkylsulfamoyl,
bis(Cj_ealkyl)sulfamoyl, C;.salkanoylamino, C;.salkanoyl(C,.salkyl)amino, carbamoyl, C;.
calkylcarbamoyl and bis(C,.salkyl)carbamoyl.

In another aspect of the invention, when X is -NR*CR°R’-, -NR*C(O)CR°R’-,
-NR*C(O)NR’CR°R’-, -NR*S(0),CR°R’-, -NR*C(O)-, -NR*C(O)NR"- or -NR*S(0O),-, R!
and R* together with the atom or atoms to which they are attached form a 5- , 6- or 7-
membered heterocyclic ring wherein 1 ring carbon atom is optionally replaced with N or O

and which ring is optionally substituted by one or more substituent groups selected from
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pyridinyl, pyrazolylethyl, furanyl nethyl,

t hi enyl met hyl, thiazolyl nethyl, thiadiazolylnethyl and
w@00ap07150 et hyl , which group is optionally subBCT/GBR@d/050548

by 1 or 2 substituent group selected from am no, halo,

cyano, nethyl, nethoxy, trifjsuoronethyl,

trifluoronethoxy, -NHCOCH3, -CONH2 and -CONHCH 3. In

yet another aspect Rl is a group selected from nethyl,

v SS3R08N P R B SIBR: mREIB ity
hydrbk @t ,aphehlydroRyCrjal koxgr @n@lﬁwaﬁh&]ﬂ‘%ﬂ Ci 6alk0xyC1 6alkoxy, amino,
TR REIBRE L AR U PRET e i SSELATLASE N i,

6all§yl)%&&ﬁﬁé@ Ohikd, R ghddla6alk§lh Wgﬂkylsﬁfdﬁlyl C 6alkylsulfonylam1no Ci.
-ret h thIaZOV

6a”3>‘1ﬂéf0hyl(cl 633§}4)anhn<aduki%zmbylzcy&alkylwl@moyh.b@(qae({almpel&moyl C..
RL i | t
salhexGrind (B F NG e el e et inion] s By bapa biscC

callkylRarbagioy! and phenyl. In yet another aspect Rl is
methyl. [n yet another aspect ; CH2CGH2CH. |

anofhanothes peneet ¢ithe veniéany IWhGIXX"\lE NR GR&R e,nﬂ‘é]&lquéh%R R’-

NECTOURSCRIET RGO Peraft S off. fge F@?@ﬁﬁé@éﬁﬁ(ﬁ@%

andREtaashecivithind hemionuemid torviReh they sel atied Hroms- or 6-
carbocyclyl or heterocyclyl whi ch group is substituted
meg\perediicereyciia g Wharsd! bpne sHRPR 9t0§m§sodorlf>%ﬁlleyorebl»9<>fz§'n\élth NorO

oS R S GRS | 5B
haldzRﬂyﬂno INR‘L hyﬂﬂ(ﬁyaovcb ONRuliy 11 CORIR Xyl mloﬁeéaﬁﬁfﬂ),dmiom%alkhw,

B o e Ry & e nC-e Rt AR o By XK celisy. amino,

C, 1S AR RE, 691@?1)5&1@“&%!an9%£9be cgﬂﬁyggmﬁ%ﬁéalkyl bis(Cy.
subst i t uent ?roup i ndependenty sel ected from

6allg3§l)§tngno(ﬁm k!, cymioCh-salkylOR1. 6a_ﬂ<yls1¢®nyl L 6al@j&|ﬂiormmno Ci.
lb e A M SRR, G B RR G ralSsutumont, .
sal b eI ety 101 lia WM SA C  salkyl)amino, carbamoyl, C;galkylcarbamoyl and bis(C).
calkyl)carbamoyl.

R®

In one aspect of the invention R’ is hydrogen or methyl.

In another aspect R is hydrogen.

In another aspect R is methyl.

R®

In one aspect of the invention R® is hydrogen or methyl.

In another aspect R® is hydrogen.

In another aspect R® is methyl.

R’

In one aspect of the invention R’ is hydrogen or methyl.

In another aspect R is hydrogen.

In another aspect R” is methyl.
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group is substituted by -NHCSNHR 19 and optionally
substituted by one or nore substituent group

wo pbepertisent | y sel ected from hal o, cyano, nitreCT/6B1008/050548
, ~ORL 1, -CORL 1, -CONRL 1R12, -NR1 1R12 and -NR 1
1COR12 . In one aspect of thg invention R2 is selected
from5 or 6 nenbered carbocyclyl or heterocyclyl which
group is substituted by -NR 17CSNR18R19 and optionally
subgsituted by one or nore substituent group
i ndependently sel ected from hal o, cyano, nitro, -Rl1 1
, - DRinclasped®ORMeinvenGENRT isliRARogenNRhalbR12 and - NR 1

1CIﬁ$2 .. I'n one aspect of the invention R2 is sel ected
fro %?qmﬁréﬂﬁﬁh%eﬁgﬁggﬁF%Bﬁ Bl or heterocyclyl which

Or OUP, [itheHRPEEIRISHy Y eeNHCSNR 18R19 and optional |y
substituted by one or nbre substituent group

indBﬁendentIy sel ected from hal o, cyano, nitro, -Rl

1
s o PTG dey5a00 61 4 RA s Sh ol o TrEnal whpiyied by

1, T 60mubstfucht JreiacRetcd FHIDOEME! Han®Mmihet ctylalvdxly Cdmino,
group is substituted by -NHCSﬁﬁk 19 anéﬁgggyonally y
Cr-allodauningtaad by Comtyblamiir-e substi t uent group

BRI R 5% ik B30 By e Zor s hao

subb@ORdR. . I n one aspect of the invention R2 is sel ected
froma 6 nmenbered aryl and 5 or 6 nenbered heteroaryl
whi Bh? §réspaspsctR js by draeey msyhy! RririiespratBr1 9 and
opt gemal | y substituted by one or nore substituent
grotup i ndependently sel ected from hal o, cyano, nitro,
- RlIrlgne-289Rict df the@DRMtidn R CONRIropRL2, - NR1 1R12 and - NR
11 2 . In one aspect of the invention R2 is
sel ed froma 6 nenbered aryl and 5 or 6 nenbered

het g1 QR dhe Mt &2 18V QKB RS W ot besl oRVip sNEGENRABSRL Alkyl,
and optionally substituted by one or nore substituent

aryfyasLigy cl g tspeatiid nthigh grebip et apdiohalnsubatituteddyalnd,or digroups selected
from 3%]1] -rcg§1ald -CCORl 1, -CONR1 1R12, -NR1 1R12 and -NR
1 5 XY PR 8%%1aspect of the invention R2 is

sel atdmthdr hgceR B iBydes@d nRi opfishally @libstitured 3@ @gdroxy or
het er oaryl whi ch group I's substituted by - NHCSNHR 19
cyagadphepy | riarmo)idybst i t ut ed by one or nore substituent

9r ofp, | RS RERAERT Y hyEb ES Sdndih@m hal 0. cyano,

R

In one aspect of the invention R'? is hydrogen or methyl.

RY

In one aspect of the invention R'” is hydrogen or a group selected from C;_4alkyl,
aryl and cycloheteroalkyl which group is optionally substituted by 1, 2 or 3 groups selected
from halo, hydroxy and cyano.

In another aspect R'” is hydrogen, methyl optionally substituted with hydroxy or
cyano, phenyl or pyrrolidinyl.

In another aspect R'” is hydrogen or methyl.

In another aspect R'” is hydrogen.

RS

In one aspect of the invention R'® is hydrogen or methyl.
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nitro, -RL 1, -OR1 1, -CORL 1, -CONRL 1R12, -NRl1 1R12
and -NR 1 1COR12 .In another aspect Ris selected from

w@b@opb7759 pyrrolyl, imdazolyl, pyrazolyl, fupPemgB2008/050548
thienyl, pyridinyl, pyrimdinyl, pyridazinyl,
thiazolyl, , which group is gubstituted by -NR

17CSNR18R19 and optionally substituted by one or nore
substituent group independently selected from hal o,

cya ' : - 81, 1, -CONR1 1R12,
R?l@fbéﬁgf&ﬁén%nfg%zé hyiin anot her aspect R2 is

sel Bted from phenyl yr rolyl, imdazolyl, pyrazol yI

fur thie r|md|n yr [

t hi ﬁﬂzémspwpgﬁeg%%ﬂ 1@6@5 OB 8 s%mp ﬁﬁ@%ﬂ%? @pé@alkyl

ga}@log@u %P'h’ebér S&ﬂyw.%ﬁﬂi P OBy BT, Qlk?y@ﬁfchtg%tls

group 1 ndépendently Sel ect ed fromh r?/ cyano, nitro,
opticRall§ subsQRicdlby orEARIMAre suIGONRDt $RUPS sclédRad et Dakon dyankRnitro,

Ak RS RGBS BER B B S i,

hydrBkRmyhiko r@ %msk CpMIkyMcdi ﬁ‘ll(bx @Y:bIkdRYE | ahoe, C, salkylamino,
yt hlgzwloﬂ yl ﬁy : ou) Pdg suk?st [ t}ijt eéd qﬁfl NHCSNI—IIF% 1

blS@{hdsaldfyt)ammL ﬂlym@ s&lfyluf(‘eetalﬂfyl)@nm@n -sateylebis(Ghstlky banmoC,.

O b SE RS S50 BT LR B B0 S

6all&yl)h@(ﬂﬁi%ulfaﬂlﬁyla@diillﬁy'ISLﬂl&ﬁﬁ)@t bR2C| &llﬁéjs&kfﬁtﬁdylf Cp{ﬂkanoylammo

phenyl , pyrrolyl, imdazo| yrazol yl
C @qlllfaélﬁyl(cl @?YIHPHW Ca@?mopﬂ élﬂ%}‘g le yalingglzqnﬁ)hls(Cl 6a’lkyl)carbamoyl.

thi ﬂlz%eya{&]iw bE egﬁ%ﬂoh ISH qﬁggllo?yﬁ Slda gﬁ() I§‘§iected from C1 6alkyl

17CSN 9 and optiona Itute one or
Cs sybbhkyluphnnyh mpfrthylnnﬁpfdm entdayolgle isexmdiylfmmdﬁuﬁlrmyl

N LT T LT S

be&ﬁh%&&@ BE%HQI%HYJhbe&)SerQA}M'benké&féﬁ%lokﬂényl@lyéﬁ@%zp In¥bhthylC;.
furanyl; thienyl,” pyridinyl,” pyrimd dazi ny

salltyfi Iazmlyllcl vﬁiky:lhmgdmsppyl%éaékmsmxa@ol@&1tmylkyhlmmﬁiyl@1m&yl

G DR RIS BT AERAEY eE, RS Gy Y Rlksinyic.
6allE§ﬂt zik@ifﬁdol 1%11()5’]/ Hﬁl(ﬂylbl 6&&%”@[@61@1& 6HM%HZIHMUQTC 363.11(}71

I n anot her asFect is selected from

befﬁﬁ@ﬁ%}’lc pg@%l?yél (gﬂpenzpfwrm%]] oIyl porzptlipgy1Ci-salkyl which group is

optionally substituted by one or more substituent groups selected from halo, cyano, nitro,
hydroxy, Ciealkyl, Cisalkoxy, haloCi_alkyl, haloC,salkoxy, hydroxyC,salkyl,
hydroxyC,.¢alkoxy, C;¢alkoxyCi_salkyl, C;salkoxyC,.salkoxy, amino, C;alkylamino,
bis(Cj-galkyl)amino, aminoC,galkyl, (Cisalkyl)aminoCi_salkyl, bis(C;_salkyl)aminoC;.
salkyl, cyanoC,.¢alkyl, C;¢alkylsulfonyl, C;_alkylsulfonylamino, C;_salkylsulfonyl(C;.
calkyl)amino, sulfamoyl, C;_alkylsulfamoyl, bis(C,_salkyl)sulfamoyl, C,_alkanoylamino,
Ci.ealkanoyl(Cj.salkyl)amino, carbamoyl, C;_salkylcarbamoyl and bis(C;_salkyl)carbamoyl.
In one aspect of the invention R' is hydrogen or a group selected from methyl,
ethyl, propyl, i-propyl, butyl, i-butyl, t-butyl, pentyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, phenyl, thienyl, imidazoylmethyl, isoxazolyl, pyrazolyl, pyridinyl and
pyrimidinyl which group is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, C;_salkyl, C;_alkoxy, haloC;_salkyl, haloC;.
salkoxy, hydroxyCi_salkyl, hydroxyCi_alkoxy, C;salkoxyC,galkyl, C;alkoxyC,_salkoxy,
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furanyl, thienyl, pyridinyl, pyrimdinyl, pyridazinyl,

t hi azol yl which group is substituted by - NHCSNHR 19
wa@eaoptrsonal |y substituted by one or nore subBCT/GB2IUS/050548

group i ndependently selected fromfluoro, nethyl,

met hoxy, hydroxynmethyl, cyangmrethyl, -CONH2, - CONHCH 3

and -CON(CH3)2. In another aspect R2 is phenyl or

pyridyl substituted by -NR 17CSNR18R19 and optionally

bst [t ugp
amﬁfr(?dg 1%}’151{‘1 nkayb@ Ctﬁ’ﬂégﬁ?ﬁ #ﬁ%l?)g’w @?; Mﬁ%lt)?ﬁmmoCl alkyl,
bls@ldgahxywmtﬂa)ﬁh 6alky4amne€h3allkyl mlﬂgflsu}fﬁﬂlﬂ-m-lga&mm&nylammo

;ﬂ@%q%%’éGI éﬁa]ky oL her @%r%}gl gh@ll@g%ui genyl )bls(Cl 6a ky s1|11famoyl,

C, SHBRLY bR Cq%alﬁ%y‘{{@ | Q&ikﬁ)eﬁﬁ% Ldathi@iy 1, % 106Hﬂkylcarbamoyl and

|ndependently sel eCted fromfluoro, nméthyl, fethoxy,
blS@da&xyn@bmbyl cyanonet hyl, - CONH , _ CONHCH 3 and

an ot her R2 i h
i LA A L g A N
ethgw Fﬂﬂ@l , @préPil Sousy Pkt eBﬁtyg ek, lc%i@p@)E?le By dIvbutyl cyclopentyl
ected from fluoro, , et hox ydr oxynet ﬁg
CYCéql@mhe@Hg(pyclomxm CHEN M s GG Gy 51T L0,

R A T

4- ﬂwopﬂieﬁﬁlyh-nwthmhdwl Wimrwbﬂhynﬂuplsdnlyt lﬂlﬁl@lﬁijW (mlj@ﬁhlﬂizol 2-
I n anot her aspect R2 is phen yr|

Yl)o‘&H28ﬁ§¢larZ;9l dubkisorsosd-yl 6 m@éﬁﬂmﬁn— 2-yly a%hﬂespxazol -3-yl,

- € wn _ \ r £l H or

O o e P AR oA T nEFORE SR 95

fluenopytidin-2aglppyrimidin-3-yMead diHipyshzasdylA2 are sel ect ed

O e P kB b B o ook,
ethgfr? b%}yﬁ G pk & M e 101 by -8y Hedn iy NRY c18prop§B ey c IO RY I0Eychdpentyl,
cyclohexyl, -CHa(cyclopropyl), -CH,CH,NMe,, -CH(CH3)CH,OH, -C(CHs),CH,OH,
-CH,CH,OH, -CH,CH>CH,OH, 4-methylphenyl, 4-chlorophenyl, 4-trifluoromethylphenyl,
4-flurophenyl, 4-methoxyphenyl, 3,4-difluorophenyl, thien-2-yl, -CH»(imidazol-2-yl),
-CHy(imidazol-3-yl), isoxazolyl-3-yl, 6-oxo-1H-pryrdin-2-yl, 5-methylisoxazol-3-yl,
-CHy(1-methylpyrazol-4-yl), 1-methylpyrazol-4-yl, 6-methoxypryridin-3-yl, 5-
fluoropyridin-2-yl, pyrimidin-2-yl, and 1H-pyrazol-3-yl.

In one aspect of the invention R is a group selected from methyl, ethyl,
cyclopropyl, -CH,CH,;NMe,, -CH,CH,OH, 4-fluorophenyl, 4-methoxyphenyl, and phenyl.

In one aspect of the invention R is hydrogen or a group selected from ethyl,
cyclopropyl, 4-fluorophenyl, 4-methoxyphenyl, and phenyl.

In one aspect of the invention R" is -CH,CH,OH.

R"and R”

In one aspect of the invention, R'®and R' together with the nitrogen atom to which
they are attached form a 6-membered heterocyclic ring wherein 1 ring carbon atoms is
optionally replaced with N or O and which ring is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, C;_ealkyl, C;_¢alkoxy, haloC;.
salkyl, haloC,_salkoxy, hydroxyC_salkyl, hydroxyC;_salkoxy, C;_alkoxyC,.¢alkyl, C;.
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Is CH In another aspect R2 is wherein Al and A2 are

CH In one aspect of the invention R4 is hydrogen or
woredobpb7750 n anot her aspect R4 is hydrogen. R4.PENGBRIOB0S0548

anot her aspect of the invention, when X is - NRACR6R7-,

-NR4C( O) CR6R7-, - NRAC( O NRSGRBR7-, -NR4AS(O) 2CR6R7-,

-NRAC(O) -, -NRAC(ONR5- O -NR 4S5(0O2-, R1L and R4

together with the atomor atonms to which they are

6a1m_?dgﬁof{y9 LB, g:;_?afl%él&nogﬁﬁ&eﬂféaggﬁﬁhﬁ{oo&é{ﬁﬂobﬁf{}féﬁg(c1_

carbon afons 'I's optiona
6a1k>e}gha_n:(£s@1t_mé<tyg bM(CQadi{ylﬁnﬁmflvzg{g]iktgbtcyziﬂm@1j6aikyipCi1_@11]lé§Hd;Lyfo(rjlyl, Ci.
S i e one, or S ituent_gro sel ect e
6a11f>?f%}ﬁf<mi aal,mfe;ﬁw?ylﬁ}ﬂﬁ%?{qayﬁ?bﬁ%}?msx%lﬁfa%fyEzislwﬁylsul amoyl,
bisgﬂlﬁg@i}rbgﬁfalﬁ%}';Cltl)(ﬂiﬁl%‘ﬂéﬂlfn@?tl‘_éﬂkan%?@ ORI K eXBamoyl, Ci.
-ealk | Kyl y I no

oxyd- "a , CG-eal koxyd. alkoxy, am no,
sallGileabdrkgylanil b(ChialiyOcardainkyll ) ami no, amni noG - 6al kyl ,

S;l lahggl&e a%lgt? )g'f ‘Eh_e%%l_feg%lpﬁﬁgm é gﬁ(ﬁéﬁ;}ggeltl@l{l_vﬁth the nitrogen atom to which

the§ aldkattasd df PRYlaafdPRelifd il Kyl sul f ony”Gi - eal kyFj ami no,
sul fanoyl, G -6al kyl sul famoyl,
bi s{ropnesEpea oy Siglikearbon thegy is@apWdetby subsetred comapiyey formula
| - kyl I d. his(C. 6al kyl)carbanmoyl. In
0.3 &H%%“%se%@{:a??g?gﬁpﬁ%ﬂi %a\?&ehr?&f(ggh, when X is - NRACRGRY- ,
m sRAGE Q) CR6R7-, - NRAC( O) NRSCR6R7-, - NR4S(O) 2CR6RT7-,
1 - NRAC(O) -, - NRAC( %NRs- O -NR 4S(0)2-, Rl and R4 ,
Y e &t Aesringgnendsntly MebhRoproyidsdhal onGRf ch2ed&y sy @nd the other is
crdttached forma 5- , 6- or 7- menbered heterocyclic
ring wherein 1 ring carbon atomis optionally replaced
X inktinkét groupGcdertedihoro ANRI'GR R s, -OtR‘BratSGR RIbstS(OMERER -,

SERAR e RN DA Bk TENEEGS ORI ERTE Rrccor
-S(OYMNOx ¥kd - KRRt ).~ hydr oxyCi - 6al koxy,
C - 6al koxyGi - 6al f(i/l , Ci -6al koxyG - 6al koxy, am no,

R' @ a gabrytlestichom] syl GaibegydentarbocyahilGio@lkyb diciepocyclyl and
P LIRS o b Y A B e
grofab siabtky sk KA06)\yand, Agro, 8- -OR’, -COR’, -CONR’R'?, -NR°R" and
-NR’COR';

or X-R' is ~C(CH3),0H or —CH,OH;

R’ is selected from aryl and heteroaryl which group is substituted by -NR'’CSNR'*R'® and
optionally substituted by one or more substituent group independently selected from halo,
cyano, nitro, -R'', -OR", -COR'', -CONR''R'?, -NR''R'* and -NR"'COR'?;

each R?, when present, is methyl;

R* and R® are independently hydrogen or Cy_galkyl;

or, when X is -NR*CR°R’-, -NR*C(O)NR’CR°R’-, -NR*C(0)- or -NR*S(0),-, R' and R*
together with the atom or atoms to which they are attached form a 5-, 6- or 7-membered
heterocyclic ring wherein 1 ring carbon atom is optionally replaced with N or O and which
ring is optionally substituted by one or more substituent groups selected from halo, cyano,
nitro, hydroxy, oxo, Cj_ealkyl, C;ealkoxy, haloC,_alkyl, haloC,salkoxy, hydroxyC,salkyl,
hydroxyC,.¢alkoxy, C;galkoxyC;_salkyl, CisalkoxyC,.¢alkoxy, amino, C;_¢alkylamino,
bis(C;_salkyl)amino, aminoC;_ealkyl, (C;_alkyl)aminoC,salkyl, bis(C;_alkyl)aminoC;.
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6al kyl sul f onyl (G - 6al kyl ) am no, sul fanoyl,
d- 6al kyl sul fanoyl, bis(d-6al kyl)sul fanoyl, G -
w®200R@0m050 am no, d- 6al kanoyl (G - 6al kyl ) am no, PCT/GB2008/050548
car banoyl, G -6al kyl carbanoyl and bis(C -
6al kyl ) carbanoyl . 1 n anot hersgaspect of the invention,
when X is -NRACR6R7-, -NR4AC(O) CR6R7-,
- NRAC( O) NR5CR6R7-, -NR4AS(O) 2CR6R7-, -NR4AC(O -,

6alkﬂ%%@ I_\ggﬁ{yl,gl r?%@?lgﬁ%%,ﬁc ]{%g;ilsﬁﬁgn}ﬁgmﬁrﬁ)g @ngﬁkg}élgrﬁlgoggl_@ 1-

the “at omlor ~at d are attache
callof)agrinorsoiieneyd, GetadiydaNGhioy], ibidiG, satied Buarioyl] Ggsati@anbgamino,

atomis optionally replac Wi N, or and.whi ch ring
Cl-ﬁaika@ﬁvf(gh@ﬁlf@a% ﬁ?@&@@&f%y-éﬁfﬁgc Pé%ﬁ@f@wa-t uent
6all%)}fé'dﬁ)§1lg§) RELEAR? ﬁﬁ%ﬁhﬂegden@M%@%cte@ 'fltohph%/cl?é%gh‘?ﬁé’lo, &ARo, nitro

|
-6al kyl', hydroxyQG - 6al kyl , “hydr oxyd- 6al koxy,
andXr-@HiykoxyCi - 6al kyl , Ci - 6al koxyCi - 6al koxy, amni no,

sC - ' bi s(Ci - 6al kyl i.n0, i noC - 6al kyl ,
R KRl kAR oech Pl pfto GhpLaui am noa -eatly
R’ 6ad R Jra ﬁ‘ﬂd@?@ldeﬁﬁ‘ﬂf Kydrogéﬂ orﬁﬁ%rEﬁ;lb sdidi@nirbm Cisalkyl, carbocyclyl and
eal ky

G - 6al kyl sul fonyl am no, Ciea sul f ony” _
hetgrogygIkhwlaigh gepupsupptzamelly substigued®y eng drangsy substituent groups

' - 63| kyl I I ] —~ 63l k ]
LA LT LK, MR R Ao
63.11@3(@ ) Hﬁﬁ&i)}tC 1Qﬁlk§7h ﬁydI@X?@ Ld aﬂﬁ)XR& f _6%11143):9(51@ Q@lﬂ{yl,@ 1 -d@(&:bhydi -6 alkoxy,

I n anot her aspect R5 is hydrogen. |In another aspect R5
amjng, fppahipylaming agd disks pa@leyBMiRte i nvention R6 is

RUNYI? ggen, PRI Mk%dd?%%ﬂngicﬁgéen@%eg%u léc%dW%?Q%h%éelkyl,

’'n dnot her aspect n ‘one aspect
carbosyehyl nodh&erocgclplydhiolygroupris optidmlly sibstianat heoncaspeat
e 5 OSE  ARSEEL ASPeEt BT LS TELY I B0 i,
6au@>n,qtam&tﬁg&i[aygﬁhhygr&ééygﬁmwmogrclféhmefﬁ C kBT LIRS, C,.
6all?osngeC?_t6alkoxy, amin)g, Cl_galk};lamino and bis(C,;_ealkyl)amino;
and
R" is hydrogen or a group selected from C;_galkyl, Csscycloakyl, aryl, heteroaryl, arylC,.
calkyl and heteroarylC,_salkyl which group is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, C;.¢alkyl, C;¢alkoxy, haloC;.
calkyl, haloC;_alkoxy, hydroxyC_alkyl, hydroxyC_salkoxy, C;_alkoxyC,.salkyl, C;.
calkoxyCi.¢alkoxy, amino, C;_alkylamino, bis(C;salkyl)amino, aminoCisalkyl, (C;-
calkyl)aminoC, ealkyl, bis(C-¢alkyl)aminoC,.¢alkyl, cyanoC_alkyl, Cialkylsulfonyl, C;.
calkylsulfonylamino, C;_alkylsulfonyl(C,.salkyl)amino, sulfamoyl, C.salkylsulfamoyl,
bis(Cy.galkyl)sulfamoyl, Cy_¢alkanoylamino, C;_galkanoyl(C,_¢alkyl)amino, carbamoyl, C;.
calkylcarbamoyl and bis(Cj.salkyl)carbamoyl;
or R" and R" together with the nitrogen atom to which they are attached form a 6-
membered heterocyclic ring wherein 1 ring carbon atoms is optionally replaced with N or
O and which ring is optionally substituted by one or more substituent groups selected from
halo, cyano, nitro, hydroxy, Cisalkyl, Cisalkoxy, haloC,.¢alkyl, haloC,.¢alkoxy,
hydroxyC,.galkyl, hydroxyC,.¢alkoxy, C,.¢alkoxyC;_salkyl, C;_alkoxyC,.¢alkoxy, amino,
Cisalkylamino, bis(C;_alkyl)amino, aminoC_salkyl, (C;_alkyl)aminoC,_galkyl, bis(C;.
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E! I n one aspect of the invention RO is hydrogen or

optionally substituted by 1, 2 or 3 substituent groups
waedoeooes f rom hal o, cyano, nitro, hydroxy, C PAEGBR0$/050548

am no, and bi s(G -4al kyl )am no. In anot her aspect R9

is hydrogen or optionally sufgstituted by 1, 2 or 3

hal o substituents. In a further aspect RO is hydrogen,

methyl or trifluoromethyl. In one aspect of t he
[ d
SR 1P Y SHROED, QTR RS Oy . .

6all€§ZISL4ﬁ>|anMC1 _gadley Jananel sﬁlfﬂh@j’iﬁCﬁgadi@lleamMyl (bhs(@f alylisslfamoyl, C;.
SR s o bR T

ﬂhggg@ methyl optionally substituted with hydroxy
or cyano, phenyl or pyrrolidinyl. In another aspect
R11In anobhyed regpehoiche machiydn there ippevatkgecubsst of érenpounds of

nyenti on 2 is h hyl .. In one aspect of

ﬂ“?Wélﬁ%Qéﬁpﬁ%ﬂwﬁT9w¥@yﬁ 3P%E%ﬁg§ﬁl Yt oup sel ected from
m &b; 4akkyl , aryl and cycloheteroalkyl whi ch group is

0 tlgnally substituted 1, 2 or 3 grpups sel ected
Yﬂnfbm el indenepdendhyyN ah@chmwiedlthaata)ﬁepﬁ apd Pe st N pag thegther is
Cr! bydrogen met hyl optionally substituted wth hydroxy

or cyano, phenyl or pyrrolidinyl. In another aspect
X 1Rika6r diyalr agetedofiomeNRYCH,| "O@Ho! tteCHeCngct-oRl(ZHb)g- -SCH»-,
SQ% en. R18 In one aspect of the invention

S OV oo QB -HABCIohidm 1SS0t~
B e ey R A
R Gya:gm)ajx yélected frbm ahlemantnya mydtl;lylae:t;xylcpm@y] kyiyl,asudbutyl, tert-butyl,
cycli](?ge%‘[ ?ar)ﬂogexyq he¥1yl ‘Q’any eneul?yl pyrrolidinyl, pyrrolyl, imidazolyl,
pyrazolyl, furanyl, thienyl, pyridinyl, pyrimidinyl, pyrazinyl, pyrrolidinylmethyl,
pyrrolidinylethyl, pyrrolylmethyl, pyrrolylethyl, imidazolylmethyl, imidazolylethyl,
pyrazolylmethyl, pyrazolylethyl, furanylmethyl, furanylethyl, thienylmethyl, thienylethyl,
pyridinylmethyl, pyridinylethyl, pyrimidinylmethyl, pyrimidinylethyl, pyrazinylmethyl and
pyrazinylethyl, which group is optionally substituted by 1, 2 or 3 substituent group selected
from halo, cyano, nitro, R, -OR’, -COR’, -CONR’R', -NR°R"? and -NR’COR'"";
or X-R' is ~C(CH3),0H or —CH,OH;
R? is selected from 5 or 6 membered aryl and heteroaryl which group is substituted by —
NHCSNR'*R' and optionally substituted by one or more substituent group independently
selected from halo, cyano, nitro, -R“, -OR“, -COR“, -CONR“Rlz, -NR'"'R'? and -
NR''COR'%;
each R?, when present, is methyl;
R* is hydrogen or C;_alkyl;
or, when X is -NR*CH,- or -NR*C(O)-, R" and R* together with the atom or atoms to
which they are attached form a 5- or 6-membered heterocyclic ring wherein 1 ring carbon
atom is optionally replaced with N or O and which ring is optionally substituted by one or
more substituent groups selected from halo, cyano, nitro, hydroxy, C;_salkyl, C,_¢alkoxy,

haloC,_galkyl, haloC,_¢alkoxy, hydroxyC,_salkyl, hydroxyC,_salkoxy, C,_salkoxyC,_galkyl,
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optionally substituted by one or nore substituent

groups selected from hal o, cyano, nitro, hydroxy,
w@ie08abkyd , hal oG - 6al kyl, hal oC - 6al koxy, PCT/GB2008/050548

hydr oxyCi - 6al kyl , hydroxyG - 6al koxy, G -6al koxyCi

-6al kyl, G -6al koxyG -6al koggy, am no, G -6al kyl am no,

bi s( G - 6al kyl ) am no, am noG - 6al kyl

(G - eal kyFjami noG - al kyl, bis(C -6al kyl)anm noC al kyl ,

. GRS o R I i . €

6al]ky1}ahﬁhe(6@dalkyl )b$leCf @ﬂiq&)am1@€&&]ﬂ<&ﬁnpgﬂo€mézﬂbyl Ci-salkylsulfonyl, C;.

1S o R et UG T g, Sy ety ey
b1s€('§1€’6§ }rl)gjlfahﬂﬁ/l JuVA Ql@ﬁﬁ(%natﬁ:hg C1S6ah<}éﬁf)§@?1 6aH<ryl)§m91{d3 Eftbamoyl, C;.

sel ec from'd -6al C3. 6cycl oa
6a1k15é15ﬂ1rb¢1§1¢y1 apgtbrS()(Eiyda kyi)mlrbamojflyl | soxazol yI pyr azol yl ,

stur t hi idin yr dlnyl, pyrlda2|nyl,

R’ észsa?feﬁg"& f{x‘im h?/?q‘)ég% ?‘Xf"q@raﬂ? ﬁlﬂg% nzi ni dazol yl ,
R’ e RYT 446 atilépenddhide rfmyd rotqlegba@dtéu R G, _salkyl, carbocyclyl and
phenyl G - 6al kyl , na ht

hetpr}@py@ylyw@ph gmupyq; optiqamaﬂja gl@j:psyu@d. l@aq)n@wr more substituent groups
se1¢c§9d<§5ﬁ%3% 3 cragl%l Kyl hf&f&?‘yoﬁyél%l ﬁa H¥dxy, haloC, salkyl, haloC.

thien

63.11&)&37 Iﬂycﬂw:}@l 661&!}71@}’157611'0@3/@1 Jﬁilldix;lydiga}koabky&alkyl C] 6alkoxyC1 6alk0xy,
pyri dazinyl G - é azai ndol yl G - 6al kyl ,
amjrige b gaﬂerlareallowﬂ bls(ﬁ -A8niDaYIRS: - ~ al kyl |

ROz B fﬁg1l,
dg:e%dzaogur;‘gén%ﬁh‘%endgarwdm%enzotgl#; gny? ged- 6a faﬂ\%ll ch
carjoayalyl iasd bgtioopay 1l whish gstuiptisibcbnblly Sud:&ﬂtntedfmy @ne or more
substi tuent sel ected fromh a o ,
SR BB O By Tom RlP ool Ront) Ryt bl Geeliiy haloC:.
6aut5>1gﬁa%«y1€glau<%§& waoxg@l al@lkw&ycl%hﬂ%y c%alk@hi@m@yr Ci.

oxy, am no ["am™no, “bi s( ) @am no

6al]gmyﬂq;@,lkc®<az| kpino, C@galle}damymj aaui]bmﬁ@l 6all@|l)ay1mo and

R ds %&é’%olgyril glu%/ g%)m/) |s%lﬁgf %roélC ]@é:llﬁxg sf’é%lfci%gﬂfyﬁ g}/}ll heteroaryl, arylC;.
6a11€§a|ak&’ h¢teroanaC, syl s grolﬁ-}i rsCophilshiAl Bdubaimiel bying 6Emore

1- 6al kyl ) sul fanoyl, G . 6al kanoyl am no, Cl1-6al kano

subftl@ﬁnu@}pwrﬁeﬁétedém Bityeyangini e wgraxar Sasmbl %mﬂoxy, haloC,.
alRTASoc RS WERRIRTRN e 90%. 5EREE, il BSiC g €1
callooxtyly kalk @dyh yinop Camﬂkylamﬂm[ BiRid 1, callayib)ythinol arbitioy) salkyl, (C1

sl BRI bk e e o'oycl1 otk G- oS tonyl, ¢,
SRR, R SEPLH B S SN, s i
bisqubslkiyt)sid fmayt, cE,[p;glkanoylammo G 6alkan0yl(C1 6alkyl)am1n0 carbamoyl, C;.
calkylcarbamoyl and bis(Cy_salkyl)carbamoyl;

or R" and R" together with the nitrogen atom to which they are attached form a 6-
membered heterocyclic ring wherein 1 ring carbon atoms is optionally replaced with N or
O and which ring is optionally substituted by one or more substituent groups selected from
halo, cyano, nitro, hydroxy, Cisalkyl, Cisalkoxy, haloC,.¢alkyl, haloC,.¢alkoxy,
hydroxyC,.¢alkyl, hydroxyC,.¢alkoxy, C,.salkoxyC;_salkyl, C;_alkoxyC,.salkoxy, amino,
Cisalkylamino, bis(C;_alkyl)amino, aminoC_salkyl, (C;_alkyl)aminoC,_galkyl, bis(C;.
salkyl)aminoC,_ealkyl, cyanoCi_alkyl, Cy¢alkylsulfonyl, C,_salkylsulfonylamino, C;.
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sel ected from hal o, cyano, nitro, hydroxy, C1-6alkyl,

G - 6al koxy, hal oC 1-6al kyl, hal od- 6al koxy, hydroxyC
wd2@alobybg hydr oxyC - 6al koxy, Cl-6al koxyC 1- 6Bt RGB2008/050548

G - 6al koxyG - 6al koxy, am no, Gi. 6al kyl am no, bis(C

6al kyl )am no, am noG . 6al kyd;, bis(G -6al kyl)am noG

-6al kyl , cyanoCG _6al kyl, G -6al kyl sul fonyl,

G . 6a|ky|su|fony|ann0

6a11§1§1g§#%{:§u%]u{% Jizié,lag‘a?%%«)yl?}# h%gPﬁD I CraaliyDsulfanoy, €.

callGnoGlahiar) @){J@ikﬂim),yl(ca_%zﬂhﬁwmno (artadgy,| CC@alk&ImwamyUand bis(C;.-

bi s 6a kyl ) carbanoyl. In one aspect of the
6”&%%%&%F@H 'R19 is hydrogen or a group selected from

m:-‘t WanotRl: B¥iticuRf OB of donﬁ%ﬁlﬁ’cy be fop&lﬁ]}él (1), br Ma)ﬁlnaceutwall
-butyl, peéentyl, cyclopropyl, cyclobutyl, cyclopentyl,
aa@y@bbh@kﬁk&ﬂﬁI}Q(cyclopropyl) - CH2CH2NME 2,
- %EI)& H3) CH2O0H, - C( CH3) 2CH20H, - CH2CH2OH, - CH2CH2CH2COH,
miz hyl phenyl, 4-chl orophenyl ,

'y 4 CHiahl nerignet hyl phenyl , 4- qurophenyI
4- nethoxyphenyl 3, 4- dlfluorophen

X i piliskerzrgin Sel@lt@(ﬁwmdﬁ(z@lzcﬁe- SHO) ycmp& R T

R1I ?]ér% §F%ll|g%§’da }ergﬂ’n rgetﬂylo etlhg_éf%ly? bu{ %(Lbu rt-bilt)g/l Syclopropyl,
cydlopaatyhyl @yhiexz Iphén}y,l benﬁyl[rphdmevhyp wﬁdﬂuyn p§ra}£b],ylé5hyl

fl uoropyridin-2 pyri m di n-
furpnyl Iﬁlmig éhll@@lwthﬂ ﬁhlé%féylage&éféith@ﬂlazﬁlélmﬁbﬂr?pﬁ@ﬁrmlwl

r t f

Wh%%%’,eﬁﬁ?g?%é% sﬂb‘%tét@ % Il_%g & s;illﬁé’ﬁtfti'&b Et y S@%E%h 3’5 om amino,
haloy@lao@rmogiryl, mﬂmkp,buﬂybnontequllﬁpﬁnbmlmethgxgl M@C&, -CONH;,

- opropyl ), -CH2CH2ZNMe2, - CH(CH3) CH20H,
and OH, - CH2CH2OH, - CH2CH2CH2OH,

or AxRefLhyd @H‘?ﬂ@k{ oA-c@jorr.ophenyl ,

4- trlfluoronethylphenyl 4- qurophenyI
R’ i selscted>fyquh ghsily], i8] iintidknobyestgdolylt ficasyl, 2highyl, pyridinyl,

pyrﬂrgggr&rébqyﬁ%aémyllz tl}l%z)og%l 8"% %r?vg gs s#bﬁt%g}li%d )Dy ~NHCSNHR' and
optRonARY bﬂﬁshﬁﬁé@‘@}obn&)r){hore sbdZifudnt gﬁhb Yﬂldélbélﬁiéﬁﬂy éel&‘étéd from halo,
| - et hy aZQJ 4- igll’ NIR(% gxypr f'lg' n- 3- K I 12
cya‘npula#r@ pdpﬂ% 2-GPR pye ONRA IR 2NR R aped -N COR
3'&ﬁ&%ﬁ&%ﬂ 5 ¥hglln one aspect of the invention R19 i's
ec

sél from et hyl, ethyl, cyclopropyl,
R'Y Q‘Qﬁdﬂkﬂ’%ﬁ?ﬁ 1nd@rsﬁ@bﬁ@'hyd‘ﬂegehum B@ﬁdilqm,elected from Cy_galkyl,

carb?ﬁy@fyp aesh ﬁ%%@ﬂ'/%lylh\v@ﬁg 3&% Oliaiﬂalgﬁn ﬁ%@ﬁ@%ﬂ %&044]%@0%
sub%flg‘l)éhb grs% LRERBY om ﬂalE, %ﬁ@,%@@,ﬂydro&yp@¥ﬂt‘ﬁ?‘ﬂf@%ﬁ)ﬁoxy, haloC;.
calkyl, haloC1 6alk.0xy, hydroxyC,_ealkyl, hydroxyC,_alkoxy, C;¢alkoxyC;_alkyl, C;.
salkoxyCi_galkoxy, amino, C;_galkylamino and bis(C;_salkyl)amino; and

' is hydrogen or a group selected from C;.alkyl, Cs.cycloakyl, aryl, heteroaryl, arylC;.
salkyl and heteroarylCi_salkyl which group is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, C;.¢alkyl, C;¢alkoxy, haloC;.
calkyl, haloC;_alkoxy, hydroxyC_alkyl, hydroxyC_salkoxy, C;_alkoxyC,.salkyl, C;.
calkoxyCi.¢alkoxy, amino, C;_alkylamino, bis(C;salkyl)amino, aminoCisalkyl, (C;-
salkyl)aminoC,_ealkyl, bis(C_galkyl)aminoC,_galkyl, cyanoC;_alkyl, Ci_alkylsulfonyl, C;.
salkylsulfonylamino, C;_salkylsulfonyl(C,_salkyl)amino, sulfamoyl, C;_salkylsulfamoyl,
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In one aspect of the invention R19 is -CH2CH2OH. R18
and R19 In one aspect of the invention, R18 and R19

wo ogenbso Wi th the nitrogen atomto which t heyP@r/€B2008/050548
attached forma 6-nenbered heterocyclic ring wherein 1
ring carbon atons is optionayy replaced with Nor O
and which ring is optionally substituted by one or
nore substituent groups selected from hal o, cyano,

Pt G A ’ -
AR C S e L BB Aok, .
6alk}6airkm<yyl afil bBal kakyOcarb&abyy| , C - 6al koxyCi 6al koxy,

6a| z} fur‘theggellrg%;/llélgrg erllscs) @5?@59% q{%@ﬂgu% |a ph%rrpne{]c%lcl%lcally
accey@pRGhl Brldofl . G -6al kyl sul fonyl, G -

6al kyl sul fonyl ani no, G -eal kyl sul fony’\Ci - eal kyFj am no,

msdl,fam)yl G - 6al kyI sul f anoyl ,

X 2 T T SRR o8 R

ly eneHaspacltis jf t he |nvent| on, R18 and R19 together with
,the nitrogen atomto which they are attached forma

R' jropr gmgp selected figm methpln éthéﬂs peay L, utyl Heobutxletgttitoryls epstapropyl,

oL YR o PIBSAO B ROL Byf, , 2

furé’nyhi;é(th@n dh1é/12ylﬁ1|e&1yl ml@i&pﬂyﬂd@ﬁt}llythiﬂdmzol@ﬁﬁetpylomdQ@ﬁhztﬂy&tthyl
one of 1Y a N and the other is CR8; X is a
whighgeip ig roau@naéléq S@E%t%ted Py rlnor RrubRéyent groupspigpipd from amino,

haloﬁgqﬁc(? %Iﬁgfls%%g% qgﬁgcer&;é‘@ié%@&%%methﬁ% 68@:3{7-CONH2
ancl-]c SC(Q]NH(IRﬂg-Illk ;j)helﬁ\jFR oasymm -subdﬁiute% b —bTHﬁJllﬂNEK leall;lﬂ egdtionally

6 @]
Sl e oS BB op) frdep g a1 25 e Mlormy nethy,
methdxP Ay dﬂlssgzﬁ Y f: Uhahbrhéthgd -OONENE CONIRTE, a%HbQUN-(@@H}z,

,group “se fromhal o, cyano, nitro, R9,
Ris Gomey; an@a\leRlo , -NROR10 and - NROCORL0 ; or X—R 1is

R" 1Cs:(hydr0g2>n or a group Cs:Ie_fecztgrfrom methyl, ethyl, propyl, i-propyl, butyl, i-butyl,
t-butyl, pentyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, thienyl,
imidazoylmethyl, isoxazolyl, pyrazolyl, pyridinyl and pyrimidinyl which group is
optionally substituted by one or more substituent groups selected from halo, cyano, nitro,
hydroxy, Ciealkyl, Cisalkoxy, haloCi_alkyl, haloC,salkoxy, hydroxyC,salkyl,
hydroxyC,.¢alkoxy, C;¢alkoxyCi_salkyl, C;salkoxyC,.salkoxy, amino, C;alkylamino,
bis(Cj-galkyl)amino, aminoC,galkyl, (Cisalkyl)aminoCi_salkyl, bis(C;_salkyl)aminoC;.
salkyl, cyanoC,.¢alkyl, C;¢alkylsulfonyl, C;_alkylsulfonylamino, C;_salkylsulfonyl(C;.
calkyl)amino, sulfamoyl, C;_alkylsulfamoyl, bis(C,_salkyl)sulfamoyl, C,_alkanoylamino,
Ci.ealkanoyl(Cj.salkyl)amino, carbamoyl, C;_salkylcarbamoyl and bis(C;_salkyl)carbamoyl.

In a further particular class of compound of formula (I), or a pharmaceutically
acceptable salt thereof;
mis 1;
X is a linker group selected from -S(O),CH;-, -S(O),CH(CH3)- and -S(O),C(CHs),-;
'Y is CH and Y?is N,
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R2 is selected fromaryl and heteroaryl which group is
substituted by -NR 17CSNR18R19 and optionally

waeamshioted ed by one or nore substituent group PCT/GB2008/050548
i ndependently sel ected from hal o, cyano, nitro, -Rl 1,
-OR1 1, -COR1 1, -CONR 1 1RIZ, -NR1 1R12 and -NR 1
1COR12 ; each R3, when present, is nethyl; R4 and R5
are i ndependently hydrogen or Cl-6al kyl; or, when X is

R AT Voo PR MOESIRRBEL  pNRES R lyedl e cpon. -

_CHIGIEING (08¢ Hay-€ FaCOadihe ghényﬂ -fludrophdiy], QrchToropindugt, &
wh

it ETBHAY PO BEBENAT R N2oH B aRe S PG e 4

amBRphQRA! |y rid o], tp%l@lﬂ ﬁyl oK 0B rolBme3-SURRLRL SIURYE 4-

groups selected from hal 0, cyano, nitro,” hydroxy, oxo,
melltbakidy2-yl, lhad dOnetbdl K¥,H+ thila,éiamlr2-ﬁlal koxy,
Rzri%dr oxyCi - 6al kyl, hydroxyG -6al koxy, G -6al koxyCi
-Bal kyl , G -6al koxyCG -6al koxy, am no, G -6al kyl am no,
bi s( G -6a| kyl)am no, amnoG -6al kyl,
(Gi -6al kyl )anmi noG -6 Azbi sSCi - 6al kyl ) am noCi
- 6al kyl, G . 6al kyl sul flpnyl 6a| kM| ) am no,
sul famoyl, G -6al kyl su
bi s( G - 6al kyl ) sul fanoyl, G - é\lll ka I am no, car barmyl ,
G - 6al kyl car banoyl and bi s(CR" 6aRI1 ) car banoyl ;
and R7 are mdependently sel ected from hydrogen, haI 0,
cyambgreini t ro AhdndCA’ 6@l selected Rni € Hswi N ptopiileidrtbanat least one of A
hydr ogen, hal 9 i/s and C _6al kyl; RO and R10 are
i ndependent | y° d 3‘3&1 or a group sel ected from
G - 6al kyl, carbbgneimbemnd heterocyclyl which group is
optionally subsiitute by one or nore substituent
groups sel ect Bd i hydtioleno, cyano nitro, hydr OXY,

Cl- 6al kyl , hal,eCi | kox dr o _
hydr oxyC _6al OXl)S/ ’hy%ogen %{Ii( 1¥) ééﬁgﬁd_f ethgll ﬁth% y éropyl i-

al koxy, am nopropit, Gatyk )bl %Lﬁﬂdp@ity‘ﬂ( cl@abpy] gyzrobagl,
R11, R12, R17 and R18 are |ndependently hydr ogen or a

group sel ect eeYFeRsAYEG cyslohryl, %ﬁ%’@@é‘l’ ), dpid2CH2NMe:,

one or oo suba Dot SRREPAOH EHChqH o Y

cyano, nitro, (hHMH@C)HzO(EI AaabthylpheGil, Sahlkmphienial oG .

o el 0 R A G b A RS R
3,4-difluorophenyl, thien-2-yl, -CH,(imidazol-2-yl),
-CHx(imidazol-3-yl), isoxazolyl-3-yl, 6-oxo-1H-pryrdin-2-yl,
5-methylisoxazol-3-yl, 1-methylpyrazol-4-yl,
-CHy(1-methylpyrazol-4-yl), 6-methoxypryridin-3-yl, 5-
fluoropyridin-2-yl, pyrimidin-2-yl, and 1H-pyrazol-3-yl;

and, R%is methyl.
In one aspect of the invention there is provided a subset of compounds of formula

(Ia) or (Ib)
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6al koxyCG _6al koxy, am no, G -6al kyl am no and

bi s( G -6al kyl )am no; and R19 is hydrogen or a group
waedoeooes from C _6al kyl, C - Cycl oakyl, aryl,PCT/GB2008/050548

heteroaryl, aryl G . 6al kyl and heteroaryl G . 6al kyl

whi ch group is optionally sustituted by one or nore

substituent groups selected from hal o, cyano, nitro,

hydroxy, C _6al kyI G _6al koxy, haloG . alkyl, G-

al koxyG - al kyl, 6a| koxyCi _6al koxy, m no,

G - 6al kyl am no, 6a| kyl ) ami no, - 6al kyl ,
(C1- 6al kyl)am no | kyl, bis(C aI kyI ) am noCi
- 6al kyl , G -6al ky o'n b, G- 6al ky Bam no,
G - eal kyI sul fony"O eal kij am no, sul fa yl,

G - 6al kyl sul farmyl i s(CG. 6alkyl)syl

G . 6al kanoyl ami noY, car‘barmyl Cl- 6al yI ca?%lbarmyl and

bi s( G -6al k l car amykﬁgr R18 a\d /C%g}t her with
t he mtrogena m T whi t hey aregat t'a |I{)orma 6-
menber ed heterocyclic ri wherein 1 ring carbon atons
is optionally replpged with N or O andppwhich ring is
optionally substi t ut ed by one or nore substituent

or yplaipecasicaltt weptﬁ@msaiatmreoéyano nitro, hydroxy,

ly g @alﬁtrk 1|ndeﬁ)y Jent 9/&@ @Qlk Rrovﬁieﬂ%at é’% oxy?ﬁlcp Ggﬁqﬁéﬁd the other is

CR@I 6al koxyCl - 6al koxy, am no, G -6alkyl am no, bis(GCi

-6a| Kyl )am no, am noQ -6al ky - 6al kyl.) am noCi
X 5 g Inki drom? S{eioiroB AN BUR LR Gl e
kyl E\ﬁ{f@ b7 b ul 7
'S@%Cﬁﬁnko% g@) ?a?ba%?(o%qk?ﬁ@[{ql cgﬁ g IQK d NR* C(O)
-S(ﬁx)fNRfl andSaNRytE(p)a; bamoyl . 5 In anot her aspect of the

th d b
R ?SQ@Y gﬁ%g qi:stec? Bpm 1@%&&@8??%@??@ L%‘? Bl Qf@regocyclyl and
hetgl%%%:\?gl 1 6&[1(&15 whichkr&ip # ’opﬁgnaq‘l@@g%%lt@E@ Fg Bee Qleﬁg%bé’tlt%nt

provi ded that one of
group lselectid roRehale cxais nitrd, lRﬁké}R9gf(E®B9,s€DeB{ Bao fNBrRlO and
_NRWI@UI;Z-, -OCH2-, -OCH(CH3)-, -0OC(CH3)2-, -SCH2-,
or X-R' is ~C(CH3),0H or —CH,OH;
R’ is selected from aryl and heteroaryl which group is substituted by -NR'’CSNR'*R'® and
optionally substituted by one or more substituent group independently selected from halo,
cyano, nitro, -R'!, -OR"!, -COR"!, -CONR''R"?, -NR''R'* and -NR''COR'?;
R? is methyl;
R* and R® are independently hydrogen or C;_galkyl
or, when X is -NR*CR°R’-, -NR*C(O)NR’CR°R’-, -NR*C(0)- or -NR*S(0),-, R' and R*
together with the atom or atoms to which they are attached form a 5-, 6- or 7-membered
heterocyclic ring wherein 1 ring carbon atom is optionally replaced with N or O and which
ring is optionally substituted by one or more substituent groups selected from halo, cyano,
nitro, hydroxy, oxo, Cj_ealkyl, C;ealkoxy, haloC,_alkyl, haloC,salkoxy, hydroxyC,salkyl,
hydroxyC,.¢alkoxy, C;galkoxyC;_salkyl, CisalkoxyC,.¢alkoxy, amino, C;_¢alkylamino,
bis(Cj-galkyl)amino, aminoC,galkyl, (Cisalkyl)aminoCi_salkyl, bis(C;_salkyl)aminoC;.
salkyl, cyanoC,.¢alkyl, C;¢alkylsulfonyl, C;_alkylsulfonylamino, C;_salkylsulfonyl(C;.
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-SCH(CH3) -, -SC(CH3)2-, -S(OCH2-, -S(O CH(CH3) -
-S(OC(CH 3)2-, -S(O2CH2-, -S(O 2CH(CHI) -,

WO SOp@TEICH3) 2-, - C(O NR4- and -NRAC(O -; Rl i BCHGBR@®E050548
sel ected fromadamantyl, nethyl, ethyl, propyl, butyl,
i sobutyl, tert-butyl, cyclopgntyl, cyclohexyl, phenyl,
benzyl , phenethyl, pyrrolidinyl, pyrrolyl, imdazolyl,
s pyrazolyl, furanyl, thienyl, pyridinyl, pyrimdinyl,

6all§)ﬁ;a?§t§|3élr1rlef%rﬂ¥?lr @ll a?l%)g?dl{m‘f ﬁy lbls(@#a@?ljsﬁlf{m m&‘f't @?’ alkanoylamino,

G gmﬁaymCy&aﬂtﬂMmqqycamle I@ekhyjflpaqbymagzloinylIbesl(ﬁy&a,lkyl)carbamoyl;

R la]aﬁli gﬂ%}egg‘&%ﬁénd%{ﬂg{sg e%%; t A }Wc}rhl en}yl%g%ﬂgé? iﬂ;qro and Cp.salkyl;
R® RYdeldBi i (Foth 5{?&61{3%& hed bﬁn@'aﬂ&@%ﬁﬂzlr pyrazi nyl met hyl

and yr azin group I s optionally
R’ subB! | aratirsigpendenily derpg@l subgbup smertedyirons 1 selkel catiogyclyl and

ne QTR B A ey R T i e SRR o
seledidd 268bhalR ¢ osﬁﬂtr%chﬁﬂof}r @NBkP, (B dmm@zehﬁ%cagamgl angoC,.

het er oar yl group is substituted by -

6a111<8<5e119ycaﬁ>dy(bgﬂlukah éilydrywxgﬁ baatkorpit easaBspxphecadsy L rfprdalkoxyCialkoxy,
am?*n%bé 6at11§ﬁ$£m% %g%ﬁ{&d%@@%ﬁmé y sel eCt ed from hal o,

-CONR1 1R12,
11 NF& RIRA21 Rifdhre 1rﬂej}meﬂ1mﬁogen&ﬁ®fgr5@ se\MWd flpsre €8 RAlkyL,
nmethyl ; R4 is hydrogen ar X when X is

I )
carbw&ml@nd Bfftem&mlﬁ(@)lw gmmpaﬁ aptrmla%lb g@%SH@FeCm pne gygnore

t

w0 8L 00 Sk A L AARIEE L1 8, 3. i,
6all_@tldmla>@1 @akklbfimﬂﬂfkﬁ %yﬂeﬁﬂlhﬁekgydwmf l)shldaox}OCaladlnghhalkb’h@l-

i s iona stityte re.substituent
salkgPoy Db E e el P G0 R BRC IO BB by

R'Gs ?éllolg&ll or @%roﬁﬁ kkip¥d ﬁBﬁl' @@alky@ @J%b@roloeﬂkgl, Qf1, heteroaryl, arylC.

-bal k I ox - 6al kyl , dr ox - bal Koxy,

callGyil-a6d hk@W@lC} @&i}k whichi greap wmpyl@nallmubkt@ug@d baireing o1 more

iy SR8 8 G SO R 81 TG O v,
6a1181 iead&yhmeky diytoxyC 6a115>al kydrzsxyl(flqmmb@mmcgalkoxycl alkyl, C..

eal kyl sul f ony”Ci - eal kyFj am no, sul fanoyl
6all@KY§abql§<p>@u pIEIPD {1 6all@r1§1(1@0 B@(G«wl}%mmm@o@mmocl salkyl, (Cy.

6a11§71) %&gaﬁ%g;ﬁg rﬁgggﬁyécl-éﬁlzyl, Qaldod, cakPaERYdiAR fonyl, C1.

calkylsulfonylamino, C;_alkylsulfonyl(C,.salkyl)amino, sulfamoyl, C.salkylsulfamoyl,
bis(Cj_ealkyl)sulfamoyl, C;.salkanoylamino, C;.salkanoyl(C,.salkyl)amino, carbamoyl, C;.
calkylcarbamoyl and bis(Cj.salkyl)carbamoyl;

or R" and R" together with the nitrogen atom to which they are attached form a 6-
membered heterocyclic ring wherein 1 ring carbon atoms is optionally replaced with N or
O and which ring is optionally substituted by one or more substituent groups selected from
halo, cyano, nitro, hydroxy, Cisalkyl, Cisalkoxy, haloC,.¢alkyl, haloC,.¢alkoxy,
hydroxyC,.¢alkyl, hydroxyC,.¢alkoxy, C,.salkoxyC;_salkyl, C;_alkoxyC,.salkoxy, amino,
Ci.ealkylamino, bis(C;_ealkyl)amino, aminoCi.salkyl, (C;_salkyl)aminoC;.salkyl, bis(C;.
calkyl)aminoCj.salkyl, cyanoC,ealkyl, C;_ealkylsulfonyl, C;_alkylsulfonylamino, C;.
calkylsulfonyl(C,_salkylyamino, sulfamoyl, C;_salkylsulfamoyl, bis(C;.¢alkyl)sulfamoyl, C;.
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R8 is selected from hydrogen, hal o, cyano and

C _6alkyl; R9 and R10 are independently hydrogen or a
w@emaporsd ected from G -6al kyl, carbocyclyl anBPCT/GB2008/050548

het er ocycl yl which group is optionally substituted by

one or nore substituent grougs selected from hal o,

cyano, nitro, hydroxy, Cl-6al kyl, hal oG . al koxy,

hydroxyC _6al kyl , hydroxyG _6al koxy, G - al koxyG -

|5 a . ) 6 . .

B SRR B e C OTHATHRG: s,
6all'tyl)ﬂ>aﬂmnrd@htly hydr ogen or a group sel ect ed from

G _6al k car bo and_het.er ocy group .i s
opt "HY lregi asBLeh %antwl Bris 1%Proeﬂﬂ%€ E@ep grapgounds of
for&h%@@ or¢lgcted fromhal o, cyano, nitro, hydroxy,
6al’kyl’, "G _6al koxy, hal oG . al kyl, hal oC i-6al koxy
, hydr oxyC i - al kyLOgydr oxyC i - 6al koxyO~_G - 6al koxyC
i- alkyl, G . 6al koxyd _6al koxy, am np, G} 6al kylam no
and bi s(G - 6al kyl 1 DO, ;I;;\nd R19 is hydro ra
group selected fro _6Rlrkyl, C - CycldakylR aryl,
heteroaryl, aryl G . |al kyl and heter oaryl C - 6al kyl
whi ch group is opyt 1y substitutedy or nore
substi t uent oup cted from hal o|| cyajo, ni t ro,
hydr oxy, Ci RgaJ ky& al koxy, Rha/ 02,\ |, G-
al koxyG - al kyIX ¢ N 6al kExyCi _6al Iz%xy, am nd§2
G - 6al kyl ami no, bi s(Gi -6al kyl )am no, ani noGi - 6al kyl ,
(Cl- 6al kyl )ani nof2) 6al kyl, bis(C -&®kyl)ani noG

oy SO . S0y o

'Y @hd §ahkyihdefehdemly|N obCR{ fioveiikiydt onalbf &frayd Y is N and the other is
¢ - 6al kanoyl am no, carbanoyl, Cl- 6al kyl car banoyl and
CRp; s(C . 6al kyl)carbanoyl; or R18 and R19 together with

X ik Q%nﬁéﬂgrew&mm&ﬁ W‘@HQI GasEl ﬁ)@m@ﬂ;}edo@cm)@ GSCH2 :

nbered heterocyclic ring wherein 1 ring carbon ato

-SGH(QHHH, e%AUHs)>- el @i edy- WS(‘B)(F\H@H?@ éﬁf@)@«(ﬁﬁﬁz-ﬂ rS{@)JCSHz-

SERRR o LR FHekard F 8 HE Ry ar oxy.
R' @1a Q@hfs Yélectbtrof adﬁﬁllah améﬂ@}l’lO@hyﬁ@Uﬁ?K stutyﬂls&)abk Q¥ Dutyl,

G - eal koxyd- oxy, am no, | am no,

cyqbq)p@%/l@il Qy@hﬂhk)%{l)lﬁ}ﬁlﬁ]@betgﬂi m@@ethgapmhdn(y@ pyrrolyl 1m1dazolyl
pyra@&“f Hr&r%m tﬂ?e%l, p?ﬁih@ﬂ, pygﬁlf'c‘n%l, pyrazinyl, pyrrolidinylmethyl,

pyrrolidinylethyl, pyrrolylmethyl, pyrrolylethyl, imidazolylmethyl, imidazolylethyl,

pyrazolylmethyl, pyrazolylethyl, furanylmethyl, furanylethyl, thienylmethyl, thienylethyl,
pyridinylmethyl, pyridinylethyl, pyrimidinylmethyl, pyrimidinylethyl, pyrazinylmethyl and
pyrazinylethyl, which group is optionally substituted by 1, 2 or 3 substituent group selected
from halo, cyano, nitro, R’, -OR’, -COR’, -CONR’R'®, .-NR°R'° and -NR’COR'?;

or X-R' is ~C(CH3),0H or —CH,OH;

R? is selected from 5 or 6 membered aryl and heteroaryl which group is substituted by —
NHCSNR'*R' and optionally substituted by one or more substituent group independently
selected from halo, cyano, nitro, R -OR!" -COR!, -CONR!'R'"?, -NR'"'R"? and
-NR''COR'*;

R? is methyl;

R* is hydrogen or C;_alkyl;
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6al kyl )am noC -6al kyl, cyanoC -6al kyl,
G - 6al kyl sul fonyl, G -6al kyl sul fonyl am no,
wa@eeosb7amoyl , G . 6al kyl sul fanoyl, bis(Gi. PCT/GB2008/050548
6al kyl ) sul fanoyl, G - 6al kanoyl am no, carbanoyl,
G -6al kyl carbanoyl and bi s(Gq_ 6al kyl) carbanoyl . In
anot her particular class of conmpound of fornula (1),
or a pharmaceutically acceptable salt thereof; mis 0O

or, gvr elé c):(tlg dN?ré‘ngil a(%daﬁg 8@) NR é?%?%@g( %Wlth%l@ HBm or atoms to

Whtcﬁ(tEB)yZzﬁé @tf&)had ;forRlla B-Sor%-gfeﬁibpredéie&m@dhé ringnwhetely | ring carbon
et hy

b
atogyig IOBB? r oﬁep &%Fé‘l Nt‘i? I\Q(’)o?:fyﬁ‘fv{%‘ﬁéf‘i@étls ﬁ%ﬁly Slﬁ)éﬂtjlgﬁd by one or

mop@ﬁﬂﬁﬁtﬂ%‘v%@dﬂs s@icB¥l froRYRAS ngﬁﬁ@tnlﬂ,‘{é hy HH)&? 3@1 6alkoxy,
thien hi azol yl net’hyl, 't hi adi azol yI net h nd

hapor aiikmyhaéqmyemkommm&rcgw@u@lkﬁ lyplrdxgtalsilitosu lﬁ‘staatlkomé‘d alkyl,
bstit ro rom ani no,. h ,

C: o ey St iy R B R TR, AR

6alﬁy>12aiﬂlmloﬁa%?h XY C, 6aM§¢ﬁ)§H1@$1 6&9%%@@ calINECH1IBi1su@fonyl, C,.

is - 204 or - is selected from

6a”@ﬂ%§mylapvm,éhyal yhsnhf@tafi(éilyatlkylmlnlagowfﬁamovb Camglkylsulfamoyl,

s gt P XL, Y UL B W gqeegamont. .
6alla5rlehrbzphd>}ﬂraahIb;s(@lL{Jadel)t:mbaﬁoﬁy one or nore substituent

sgroup i ndependently selected from halo, cyano, nitro,
R" Iygelepted frgy hydrogeminalog cyaneeriCr-sallily, - NR1 1R12 and
1o 1 l¢;
R’ ahRRL ACHRLS h PEES &t ok Iyl
a{#g R18 are en gﬁg}énﬁﬁsgﬁ y6 hﬁg%%én&oﬁ%r%ﬁp %elcé%ggg yland
hetémooyel di wigiah g;dup ic aptomelly kybstitutet]! tyedrer @oyat witbsttieahgroups

soidb et Hp ORI GEE & TIBH bty BIBC -l dhaloC.
6a11t66<§7r %?(d{‘% y(@l%@l%&kﬁ&dro%iCﬁ@m&Q?{C J’Aﬁio‘%‘}tl 68 gf,y A alkgxyCl salkoxy,

al koxy; hydroxyQG _6a hydr oxy
am(DOa Cabdbigyraino aaﬂlbyﬂ(cl&aﬂiylﬁmllll@nyO 6al koxy, anino,

RGP s RN SR Y Sty T BARGR Goy
carB@dyQ[yQ ahd hete@®eydl{d which group is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, C;_ealkyl, C;_¢alkoxy, haloC;.
calkyl, haloC;_alkoxy, hydroxyC_alkyl, hydroxyC_salkoxy, C;_alkoxyC,.salkyl, C;.
calkoxyCi.¢alkoxy, amino, C;alkylamino and bis(C;.salkyl)amino; and

' is hydrogen or a group selected from C;.alkyl, Cs.cycloakyl, aryl, heteroaryl, arylC;.
salkyl and heteroarylCi_salkyl which group is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, C;.¢alkyl, C;¢alkoxy, haloC;.
salkyl, haloC,_salkoxy, hydroxyC_salkyl, hydroxyC;_salkoxy, C;_alkoxyC,.¢alkyl, C;.
calkoxyCi.¢alkoxy, amino, C;_alkylamino, bis(C;salkyl)amino, aminoCisalkyl, (C;-
calkyl)aminoC, ealkyl, bis(C-¢alkyl)aminoC,.¢alkyl, cyanoC_alkyl, Cialkylsulfonyl, C;.
calkylsulfonylamino, C;_alkylsulfonyl(C,.salkyl)amino, sulfamoyl, C.salkylsulfamoyl,
bis(Cj_ealkyl)sulfamoyl, C;.salkanoylamino, C;.salkanoyl(C,.salkyl)amino, carbamoyl, C;.
calkylcarbamoyl and bis(Cj.salkyl)carbamoyl;
or R" and R" together with the nitrogen atom to which they are attached form a 6-

membered heterocyclic ring wherein 1 ring carbon atoms is optionally replaced with N or
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al kyl and heteroaryl G - 6al kyl which group is

optionally substituted by one or nore substituent
w@emape77sel ect ed from hal o, cyano, nitro, hydrPXyGB2008/050548

G _6al kyl, C _6al koxy, hal oG . 6al kyl, hal oG -6al koxy,

hydroxyGi - 6al kyl, hydroxyCigy 6al koxy, G -eal koxyd-

al kyl, Ci- 6a|koxyC| _6al koxy, am no, G -6al kylam no,

bi s(C - 6al kyl )am no, am noC - 6al kyl, (Cl-

o SR IR 0 s o Y BT s o

hal6 adylayd Siitrd diyylfcﬁm 00,allGil - @adhakkypk g Haf ai yality b Ahlloy? gatk oy,

hy%UI f 1@%@ ?& kél Sog(léﬂf eh‘r%liﬂxghis ﬁﬁ(ylﬂCl salkoxyC,_ealkoxy, amino,
G %a@@lgtﬁﬂl%}"tn@@l 6@1%5/5%&1){1%”&1{1910C9 ?zﬂl@ﬁnﬁ}’l 6alk9)ammolC1 _alkyl, bis(C;.

al’kyl car banoyl and bis(CG -6a j car bano
salifydyantieeC paliyi, @uarmcl(aalhsls Cmfsallsy:lmjﬁlmd Coféalkmhsmhﬁcbra/lqml)lp, Ci-

631%1§@f0§9ﬁ{3g%il§ylf)t§'pﬁﬁél TraidR e I %%’6;"[2 %@81 callsiitakhoyl, ;.
6alka§6g)1a3ﬁf& SRk ar C BN iebIR0adbamobY, @S alilcardmég] rid bis(C,.

is a group selected fromnethyl, ethyl, propyl,
callpdioprbaniogbbut yI, tert-butyl, cycl opropyl, cyclopentyl

e LU O s st

t hi azol yl net hyl, t |azolylnethyl

pyrazi nyl et hyl , iC roup is optlon II ubstltuted
by 1 or 2 substlt ent roup sel ect ed ron1 n1no hal o,
cyano, nethyl, net Quy “RPi fiuoromet hyN
trlfluoronethoxy, - - CONH2 and CONHCH ;)R is
phenyl or pyridyl dtuted by - N and
optionally subst ut ed] by one or subs i tuent

gr oup |ndepthpn ected frEthI t hyl,

met hoxy, hydroiQneth&l @eanomnet hy X CNNHZ R2CONHCH 3
and -CON(CH3) 2; R3is nethyl and R19 is hydrogen or a
group sel ect ed fr6h$nethyl ethyl, prébyl, i-propyl,

t I I |,
or e iR R ssreaRst teBPR Lhoxvl . oheanl ¢ hi eny!

'yigaHaz@wt’nenhyl , i soxazolyl, pyrazolyl, pyridinyl and
pyrimdinyl whi ch groug)ls optional | substituted b
X ipadinker growesolestst e ePitO)efr BurpsS(O(GHIER) fand PR (CHs)2-;

R E% %&%}g} %l%%g(? ﬁr@%ﬁ%&ﬁ%’, et%?l’, %?Aplﬂl,lb’ut)h,ai @o%tﬁ?@hlﬁaw, cyclopropyl,
cyclopentyl cyclohexyl, phenyl, benzyl, phenethyl, pyridinyl, pyrazolylethyl,
furanylmethyl, thienylmethyl, thiazolylmethyl, thiadiazolylmethyl and pyrazinylethyl,
which group is optionally substituted by 1 or 2 substituent group selected from amino,
halo, cyano, methyl, methoxy, trifluoromethyl, trifluoromethoxy, -NHCOCHj3;, -CONH,
and -CONHCHj5;

or —XR' is —C(CH;),OH or —-CH,OH;

R’ is selected from phenyl, pyrrolyl, imidazolyl, pyrazolyl, furanyl, thienyl, pyridinyl,
pyrimidinyl, pyridazinyl, thiazolyl which group is substituted by -NHCSNHR'® and
optionally substituted by one or more substituent group independently selected from halo,
cyano, nitro, -R“, -OR“, -COR“, -CONR“Rlz, -NR'""R' and —NR“CORIz;

R? is methyl;
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hydr oxyCi _6al koxy, G -6al koxyCi -6al kyl, C - al koxyG -

al koxy, am no, G -6al kylam no, bis(G -6al kyl)am no,
wapimo@izséal kyl , (G -eal kyF am noG - al kyl , PCT/GB2008/050548

bi s( G - 6al kyl ) am noG al kyl , Ci - 6al kyl sul fonyl

G -6al kyl sul fonyl am no, G -ggl kyl sul fonyl (G -

6al kyl )am no, sul fanoyl, G .6al kyl sul fanmoyl, bis(CG .

6al kyl ) sul fanoyl, G . 6al kanoyl am no,

R'dpb2 e

SreLoRoU a0 ST ot from € b,

carbmytcl}/é anthdftéﬂocyldlﬁlrwh:lbhgﬁauq)fls optimmalin dutsfitutal lm;ud)ra: dqrlnhore

h t | | t abl It t
st G PR e GOEM P GOrBh T oribeispey BRI, C1olkny. haloC,

salk %9)18&%@6‘%} “hy@ f&lyc%e@ QGQ‘[%)}%I 6ali<?!xy Sl gﬂkéﬂct Y2IKLB C,.

I's a group sefected from e . i'Sopro ,
631165?@[?@5&1@94 amgpe Col;ﬁéko;lamlno@mma—balkyl)anmmm O CH

R Wy IORPG01 HE AT HERJP™ SootBoR Gy i - b1 RSB, arvic,

salidy1 ARE RyteRRBNY | salidA Mﬁé@g’fbdp pshgmshauy%mma&h%}wne or more
pyridin-4-yl, pyridin-2-yl, 2-oxopyrolidin-3-y

|,
subshiuggicgrogpsyselecigdtany halpi Qyzt@q),_mtzo iydragydCi-salkyl, Cr. 6alkoxy, haloC;.

R Lol SIS0 AR R TSR Pl 80 .
6all€h3@0@f;all€dxyoﬁmﬁ2) Cs.sdllaRinG, bis(yalkopeninoRiBinios | salkyl, (Ci.
hydr agen; iis _hydrogen or a group selected from

6allﬁé}aﬁypoc@fi}l,<yi blsff,{;bﬁ%yl)apblp%y;plkyb@y@;}oCmaﬂéﬂt (r-calkylsulfonyl, C;.

6alﬁc}§/l§{fl'f%g}arr?§6‘td’l6al %ﬁ o 1%%@1%%&8 Cé'v_d'zfﬁlnofﬁt%%ﬂggﬁﬁﬁ‘dmoyl
bis@) |GhIR@Hksul faB{oPH C?;)@l@&iic@%&mm@}ﬂfédﬂ@ﬂpyl(@%ﬂﬁyl?}@ﬁﬂ@parbamoyl Ci.

6déﬁ$$$$¥%@ ﬁéﬁﬁ;wﬁ%@h@ IE°¥ urophenyl

4- ﬁﬁi bﬁ%bﬁ@hﬁﬁﬁbulaﬁoléss %'ff:&ﬁﬁ&ﬁﬂﬁﬁ%ﬂmul& tlla)%& @y! .

CH2(i m dazol - 2-yl)

E] El
\xx \xx

(Ta) (Ib)
or a pharmaceutically acceptable salt thereof;
X is a linker group selected from -S(O),CH,-, -S(O),CH(CHj3)- and -S(O),C(CH3),-;
'Y is CH and Y?is N,

R' is a group selected from methyl, ethyl, propyl, butyl, isobutyl, tert-butyl, cyclopropyl,
cyclopentyl cyclohexyl, phenyl, benzyl, phenethyl, pyridinyl, pyrazolylethyl,
furanylmethyl, thienylmethyl, thiazolylmethyl, thiadiazolylmethyl and pyrazinylethyl,
which group is optionally substituted by 1 or 2 substituent group selected from amino,
halo, cyano, methyl, methoxy, trifluoromethyl, trifluoromethoxy, -NHCOCHj3;, -CONH,
and -CONHCHj5;
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-CH2(i m dazol -3-yl), isoxazolyl-3-yl,
6- oxo- | Hpryrdin-2-yl, 5-nethylisoxazol-3-yl,

wo 20000075@yr azol - 4-yl, -CH2(I- et hyl pyrazol - 4- p¢/GB2008/050548
6- met hoxypryridin-3-yl, 5- fluoropyridin-2-yl,
pyrimdin-2-yl, and | Hpyrazpl -3-yl; and, R3is methyl.
In one aspect of the invention there is provided a
subset of conpounds of formula (la) or (Ib)or a

Rpar Yo
R S by PR CRI R PR BRI R e By oy gne or
mow@substitie@rpgdoihi@deicndentiysclcted ;froé flgom@, micthiye maheup
SR T e,
NRSCR6R7-, -S(0 2NRACR6R7-, -NR4AC(O) -
-S(C» NR4 and NR 45(0)2-; Rl is a group selected

Rt is uyh0ige6 at zkgltoup selriiot ﬁohyh;:thylamiwh poedpyl, Giproga lkyj/l 1-butyl t-
t d het h

buy€ bERSF 6l BEE e et SFoliha. Hinel 1S

imid C%n@tﬁ&? gﬁg%%ﬂ%r%%i %ﬁ‘rl/cﬁigﬂ angg)yﬁﬂumﬁ? vg)l;ﬁ‘)fégrou 1sI .

OPU@@mLIS@;SEGLPCbbY OIGHraITMe SEIstituens glopps sdedtedoliiprahylo, gypdo, nitro,

v G TRRYo Aol R RYSETRLS vty DR o o

hydruhat L alkery, @t@lkpsz@ﬁ@ﬂ@ﬂdﬁrghlkyxﬁgekkbeﬂ aﬁm@dsn@mhleylammo
ano, nitro, -

bis(a(mlkzmryl@n aninlqﬁl 1aﬂiﬁéd'-€1 zalkylpenmecwe@t%gh blS(@l @lmlhﬂemocl

al@fiola Qgggng@ (X f&%&éﬁl{f%r%fﬁlk%%ﬁg@é){éu&r C gw§ns&ffan§1(cl

6a1145$Ia@)1@e,,su%mayidCBéhﬂmgéfatrmyl Wis(6,_galley mtldamayl, @t @iksnoylamino,

c: koS e bR £ ehgetatnel] sl ST s Soarbamoy
Opt PN Alhkr pEALAGETaMAr BopOinddraBn (18 of (TRHG | S

optionally substituted by one or nore su stit'uent

groups sel ected fri jal 0, cyano, [ j\
N k )\ RIS k k

(Ta) (Ib)
or a pharmaceutically acceptable salt thereof;
mis 1;
X is a linker group selected from -S(O),CH;-, -S(O),CH(CH3)- and -S(O),C(CHs),-;
'Y is CH and Y?is N;
R' is a group selected from methyl, isopropyl, cyclopropyl, cyclohexyl, -CH,CH,OH,
-CH,CH,NC(O)CHs, -CH,CONHa, phenyl, 4-fluorophenyl, 2-chlorophenyl, 2-
trifluoromethylphenyl, 2-methoxyphenyl, 2-methylphenyl, 4-acetamidophenyl, 4-
aminophenyl, pyridin-4-yl, pyridin-2-yl, 2-oxopyrolidin-3-yl,, thiazol-2-yl, 4-
methylthiazol-2-yl, and 3-methyl-1,3,4-thiadiazol-2-yl;
R%is
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nitro, hydroxy, oxo, Cl-6alkyl, G _6al koxy,

hal oG - 6al kyl, hal oG - 6al koxy, hydroxyG - 6al kyl
w@eiono97760 s( G - 6al kyl ) am no, am noG - 6al kyl, PCT/GB2008/050548

(G - eal kyFj am noG -eal kyl, bis(C -6al kyl)am noG -

6al kyl , cyanoG _6al kyl, G -6al kyl sul fonyl,

G - 6al kyl sul fonyl am no,

d- eal kyl sul fony~Ci . 6al kyl ) am no, sul fanoyl,

G . 6al kyl sul fanoyl, bis(G . 6al kyl)sul fanoyl,

G . 6al kanoyl am no, car b, G- 6al kyl carbanmoyl and

bi s( G - 6al kyl ) car bano 1 and[|R7 are i ndependent |y

sel ected from hydrogem pJJanmRni tro and

C _6alkyl; R8 is selected frd?'n hyadY ogen, hal o, cyano

and Ci_6a| kyl; R9 and R10 arg'"ndgde&ndently hydrogen

or a group sel ected from G 6a| kyl, carbocyclyl and

het ghe@ic! Y1 Whikd A8 BRURIcCEd TRt OPBbIN pRoUEddi thatta@ tbakiyone of A'

one or nore subsgltuent groups sel ected from hal o,
cyano, nitro, OM &5, O -6al kyl, G -6al koxy, hal oG

- 6al kyl , hal ol k@%’éé{ hydr oxyCl 6al kyl ,

hydr oxyO 6al oxy, al koxyGi - al kyl , G - eal koxyCi -

al koxy, am noR”Gshﬁadogyﬂ amino and Dbi s(O 6al kyl )am no
R11, R12, R17 8 are independently hydro

group sel ect eR f1§8 TERCTBA K GIOUP SSIPEBE if Wvlef&ﬁﬁethy propyl, i-

het er ocycl yl 0
oo or s SR BER RulsE, ORROBAL NI R
cyano, nitr o, cypjareoky., cyCioh&etlkyIH((Giclopadpybx yCHHA e,

and bi 51 - saReyO i HeD i RGOy o B e

group sel ect eCtIfI{GHQC@E‘Cﬁﬁ|4k1ylbbh%$hen>@’4lb@1@{@ﬂhenﬂr yl,

heteroaryl, aryl G . al and heteroaryl G -

whi ch group i$- t@ﬁmr@mthyiphﬁmﬂsﬁ1ﬂumréﬂdnjdy4mtéhmp

substituent grqu seI fr tro,
hydroxy, G _earinusigph FS%B%H Bt SR

hal oCi - 6al kOX}CHﬂMﬂH@z@-@-yI) 6aixhydly1 hyqrmgoQH pbatdkoxyl,
C - eal koxyd- al ky G - 6al koxy, am no,

G - 6al kyl ani né; m%hﬁsl(swaméétw wmymra@hﬁwéo - 6al kyl ,

oal kyl &1 oar gt i RaRor P eI RL AL

G - eal kyI suI fﬁﬂkfb@pyediﬂ@-ﬁ @mmmdmszujrlf a5 pyrazol-3-yi;
dgR36aI k uI famoyl, bis(G -6al kyl)sul famoyl ,
an 6%1?“1? yI am no, carbanoyl, Ci - 6al kyl carbanoyl and

bi s{ riRdkKydrie@abAIRYE compound of formula (Ia) or (Ib)

., C l

N

x
RI\X)l\N/)\RZ R )\ )\

(Ta) (Ib)
or a pharmaceutically acceptable salt thereof;
mis 1;
'Y is CH and Y?is N;
X is a linker group selected from -S(O),CHa-, -S(O),CH(CH3)- and -S(0O),C(CH3),-; and
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or R18 and R19 together wth the nitrogen atomto
whi ch they are attached forma 6- nenbered

wedoenewyel i ¢ ring wherein 1 ring carbon at onsPCBEGB2008/050548
optionally replaced with N or O and which ring is
optionally substituted by ong or nore substituent
groups selected from hal o, cyano, nitro, hydroxy,
Cl- 6al kyl , hal oG - 6al kyl, hal oG - 6al koxy,

N RS W S gty b cron

-CHIEH{DIC(6nCKy) ﬁ&i}CﬁﬁNHzapth 4-Badreyphenyl, 2- chlorophenyl 2-

trifégrézﬁ%“yﬁg&gg %(”%ng%ml 2%{13%@912%@ Fcshgman Byl 6 -
am%bhéﬁy'*f Lﬂyfrﬁﬁﬂh-@pplyngﬁ‘il i‘{r Oba&zoﬁﬁrolﬁfﬂ KX ?E,Dt}ﬁ azol-2-yl, 4-

-6al’Kyl'sul f amo fanoyl
me(hyltﬁakklahgy Iaadrﬁﬂmthyialr héftblyftth,aZ@rZ ﬁlaIOkyI car banoyl and
hs(Q yl)carbanmoyl. I n another aspect of the
—X \lfse@(i‘%ﬁz%%lﬁ’ere is provided a subset of conpounds of
R*formula (la) or (Ib) (la) (Ib) or a pharmaceutically
acceptabl e salt thereof; 1Y and Y2 are independently N
or CR8 provided that. on Qf 1Y and Y2 is N and the
other is CR8; Xis al Agr p selected from
- NR4ACH2-, - OCH2-, - - p2-, - SCH2-,
-SCH(CH3) -, -SC(CH3) 2-, ( (O CH(CHB) -
-S(O C(CH3) 2-, -S(0O 2CH2-, 19))2(1:!—[(0—!3)
-S(0) 2C( CH3) 2-, C(O)NR4 an K:(  Rlis a group

CoBIESTn 1 or o B %ﬁw"%QEMFﬁgﬁpaﬁé%*ﬁétgﬁ Bighone or a'

benzyl , phenegth is @Hrrol idinyl, pyrrolyl, imdazolyl,
pyr azol yl, furanyl, t hi enyl, pyridinyl, pyrimdinyl,
pyrazinyl . pyR? obihuiiegemet hyI pyrrolidinyl et hyl ,
pyrrolyl rrethy 1s .pyrrol Iet i m dazol yl met hyl ,

i m dazol yl et hy 18%37?‘&0%0? yaln thyI pyrazol yl et hyl ,

f uranyl met hyl R“’h@mgmmgai biyA grohblsﬁBMdeTﬁbhlyrhethyl ethyl, propyl, i-
thi enyl et hyl, pyrl d| nyl nmet hyl , pyridi nyl et hyl
pyrim di nyl meP¥pyl, b a|1THUH>ilﬁytPUéY1h9‘Fntylp9§f°é%rﬁ1?/§f1n%’t°lﬂh‘“yl

Subst)tuted byl %ff‘eBt SEPLEER R RRE R g

from hal o, cye(h[é(CH]j)CH@OHRQZ(C-Hs)B@HzOH}GHzCI@QDHQRlO,

-NRORLO and - [\B—I?C%]I%O’H, phenyl, 4-methylphenyl, 4-chlorophenyl,
4-trifluoromethylphenyl, 4-flurophenyl, 4-methoxyphenyl,
3,4-difluorophenyl, thien-2-yl, -CHy(imidazol-2-yl),

-CHx(imidazol-3-yl), isoxazolyl-3-yl, 6-oxo-1H-pryrdin-2-yl,

5-methylisoxazol-3-yl, 1-methylpyrazol-4-yl,

-CHy(1-methylpyrazol-4-yl), 6-methoxypryridin-3-yl,

5-fluoropyridin-2-yl, pyrimidin-2-yl, and 1H-pyrazol-3-yl;
and, R? is methyl.

In a further particular class of compound of formula (Ia) or (Ib)
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or Xx-R1 is -C(CH 3)20H or -CH 20H, R2 is selected from

5 or 6 nenbered aryl and heteroaryl which group is
waeamshiot7ed ed by - NHCSNRLI8R19 and optionally PCT/GB2008/050548

substituted by one or nore substituent group

i ndependently sel ected fromdyal o, cyano, nitro, -Rl 1,

-OR1 1, -CORL 1, -CONR1 1R12, -NRl 1R12 and -NR1

1COR12; R3 is nethyl; R4 is hydrogen or C al ky!;or

when X is -NRACH2- gy -NR4C(O -, Rl andgR4 together

with the atom or oy to which they afe attached form

a 5- or 6-merrbere€het rocyclic ring Eerei n1lring

carbon atomis opt It y3repl aced wit RO and

which ring is optionally substituted by one or nore

substituent gr oups/% ected from hal p an20 nitro,

hydr oxy, C _6al ky Y 6al koxy, hal Oé[l hal oC

al kyl

i - 6al koxy h((iég% /)f\al kyl, ydr /M(R: )@%‘oxy ,
G - 6al koxyC i - kyN~ G, ,al koxyO X al Rexy,
G - 6al kyl am no, bis(G - 6dt kyl )am no, am noGC -b6al kyl,
(G - 6alkyl)am nef) -6alkyl, bis(G (gl kyl)am noCl
-6al kyl, cyanoG -6al kyl, G -6al kyl suI fonyl Cl-

or gphdtyiaseuticaiyrceaptable sdi theedoy | sul f ony~Gi - eal kyFj ani no,
%Lﬂ famoyl, G -6al kyl sul f anoyl
Mg 5(CG - 6a| kyl ) sul famoyl, G - 6a| kanoyl am no, carbanoyl,

'y G cHGall Ryfliesr banoyl and bi s( G - 6al kyl)car bam)yl R8 is
sel ected from hydr oge haI 0, éano and

X ig AdinkareraesalorhiEnta eP@yC Hy dr Bt T Hh) gqn‘éuﬁ(@eqi@ﬂséu, and

R SR RIS b RIS A on
_CHiENE(@6H; (HBLAONS, phérsd, 4—ﬂmasmpladn§rl 2egtﬂan0phamiyt Qe

tri o‘r’éﬁéﬁwl}a'y?%mﬁ&w%wﬁ @Y@Wi Linctnangrendt, s
amBloph&ly1 GRYHM- )-@Wg@/ﬁdm@- 1, 235&% ?R)‘ﬂdﬁilﬁ y#I @iazol-2-yl, 4-

|ndepen éntly hydfogen or a roup sel écted from
meQiyltBakédy2-yl, end b@nﬁyhylyll 3 éfthhaﬂlaz@rbgyotyl whi ch group is

pt i Ly..substituted by one or nore substituent
—X& &g@i@icﬁ’t ed from hal o, cyano, nitro, hydroxy,
R>§ - 6al kyl, G -6al koxy, haloC . 6al kyl, G- al koxyG -
al kyl, G -

| ARpa2 s
= )]\ /R19
I I
R7 R®
wherein A'and A? are CH;
'7is hydrogen;

'8 is hydrogen; and

' is hydrogen or a group selected from methyl, ethyl, propyl, i-
propyl, butyl, i-butyl, t-butyl, pentyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, -CHy(cyclopropyl), -CH,CH,;NMe,,
-CH(CH;)CH,OH, -C(CH;),CH,0H, -CH,CH,OH,
-CH,CH,CH,OH, phenyl, 4-methylphenyl, 4-chlorophenyl,
4-trifluoromethylphenyl, 4-flurophenyl, 4-methoxyphenyl,
3,4-difluorophenyl, thien-2-yl, -CHy(imidazol-2-yl),
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6al koxyCG _6al koxy, am no, G -6al kyl am no and

bi s( G -6al kyl )am no; and R19 is hydrogen or a group
waedoeoores from C _6al kyl, C3_6Cycl oakyl, aryl,PCT/GB2008/050548

heteroaryl, aryl G . alkyl and heteroaryl G - 6al kyl

whi ch group is optionally sypstituted by one or nore

substituent groups selected from hal o, cyano, nitro,

hydroxy, C _6al kyl, C _6al koxy, haloG . G -

6al koxyCi _6al k A na, - | 20} RO, ~_ 11T

bi s(Gi - 6al kyl %%@ﬂa‘%@’ olglﬁog‘g%‘%'l ? 9’}% oxo-IH-pryrdin-2-yl,

6al kyl ) am noCb-md@hylispkazobBs(.d-mebalpyyijobaiyioCi

-6al kyl, cyanoQ. 6al kyl, G -6al kyl sul fonyl, G -

6al kyl sul fonyr(gfﬁ(ﬁ@}eﬂéﬂpﬂ%%yﬁgﬁ’l J?‘BWW@%IEEFWV’FP’EM no,

sul fanoyl, G sGg i}l 8 imidin-2-yl, and 1H- 1-3-yl;

bi 5(Ci - 6al kyl )sulofh?r}r]%yln, gp%gg?l&z;ﬁoﬂ am no, p(}:]garzgarrgjl ,
andCiR” igmlckyl.car banoyl and bi s( G - 6al kyl ) car banoyl ; or

R18, an 9t ther wi.th the nitrogen om 1.0 which

thel BTt pABREl Tera soRro P EATRBLPIIE T 1ing

wherein 1 ring carhbon atons is optional repl aced

with N orO and whi'ch ning is optional [’y supbstituted by
one or nore subst|tuenf groups selected frjom hal o,

cyano, nitro, hydroxy, ‘GR6al kyl, G _6akkoXYR®

hal oG - 6al kyl, hal 8& 6al koxy, hydroxyC]- 6al kyl ,
hydr oxyCi - 6al kony he.eal koxyd- al kyl heeal koxyd-
al koxy, am no, G y6al kyl am no, bis(C |6al | )am no,
am noGi - 6al Ry, | - KyFj am npC- e ylLAbis(CG _

6al kyl ) am noG X 6al Ryl , G- 6al kyl s fon}l, “po
G - 6al kyl sul fonyl am no, G - sul fanoyl,
G - 6al kyl sul f anoylkla) bi s( G - 6al kyl ) sul {Byoyl, G -

6al kanoyl am no, carbanpyl, and bis(G .
or %&W*‘f%‘éﬂ?%ﬁ%?@%lﬁ S&E%\ef?@% particul ar class of
m &Qqrpound of fornmula (la) or (Ib), or a

, phér maceuzt.i cally acceptable salt thereof; 1Y is CH and
Y ¥WCHsnfY"Xs Ns a |inker group selected from -S(0 2CH2-,

- S(.0) 2CH( CH3) - - S(0).2 < ; }S a.g p )
X T UL RYT QDR RO RS RBG G and
R' i1 brolp' btbote® HEMARERPY LCHANEIOHP BRI Yher§)Y: G ohexy!
henyl , benzyl, phenethyl, pyridinyl, pyrazolylethyl,
—X%uﬁsaé@}ﬁﬁéﬂﬁ;l , thienylnethyl, thiazolylmethyl,
Rzﬁshi adi azol yl met hyl and pyrazi nyl et hyl,

19

I17 I18

R R

wherein A' and A are selected from CH or N provided that at least one of A’

or A%is CH;
R'7 is hydrogen;
R'"® is hydrogen; and
R" is a group selected from methyl, ethyl, cyclopropyl,
-CH,CH;NMe,, -CH,CH,OH, phenyl, 4-flurophenyl, and
4-methoxyphenyl;

and, R? is methyl.



whi ch group is optionally substituted by 1 or 2

substituent group selected fromam no, halo, cyano,
waoredobpb7750met hoxy, trifiuoronethyl, trifl uor oneP¢DEB2008/050548

-NHCOCH 3, -CONH2 and -CONHCH 3; or -XR 1 is -C(CH

3)20H or -CH 204, R2 is sel ggted from phenyl,

pyrrolyl, imdazolyl, pyrazolyl, furanyl, thienyl,

pyridinyl, yr|n1d|nyl yrlda2|nyl t hi azol yl which

gr oyp, fﬁth%yg%h&ﬁlﬁ'lt &8ks @f COW &%uﬁ& @Ia?&t %Q)n all'y

substi tuted one or nore substituent "gro

|ndependently sele d from hal o, cya Oowitro, -
-OR1 1, - 1 1R12, -NR1 1 and -NR 1
1COR12 R3 i's we R12 and Rl

i ndependent |y hydro n oR a group selecb@d
G . 6al kyl, carbocycl{yl and heterocyclyl mhlch group IS

optlonally substl by one or m)reY ituent
groups selected ffom hal o, cyano, nit hydr oxy,

G _6al kyl , R$>5 al oG . Balk - 6al koxy,
hydr oxyGi - 6al Kyl , drogyCI 6a|k8¥ - ealpeoxyd-

al kyl, Ci- 6alkoxy0 _6al koxy, am no, ai - 6a|ky|an1no
and bls(Cl 6al kyl Yl no; and R19 is hy#ogen or a
u e [ C3-6Cycl oakyl, aryl,
Or%gﬁégggryﬁgﬁygx:Eﬁﬁkg%f&wﬁ:and heteroaryl G . 6a|ky|
m Which group is optionally substituted by one or nore
Iy substltugnt groups selected from hal o, cyano, nitro,
Y iyedexrg Y @aNoal kyl, G _6al koxy, hal oG . al kyl ,

X1 thﬂl%; ﬁg%ﬁef&mﬁ@@a @1654 Vé)ﬁbejd}gg}%xaﬁd_§@)k@€@m)z-; and

R @agtahjxydzlmmﬁomhnst(lﬂ @Hiﬂ‘ﬂiolaandlphenamanoo 6al kyl ,
ﬁG &ﬁ& anlnoO 6al kyl, bis(C -6al kyl)am noGCi
-XI 26al kyl sul fonyl, G - 6al kyl sul fonyl ani no,
R:§d - eal kyl sul fony~Ci - eaIkyFJanino, sul f anoyl ,
G -6al kyl sul fanmoyl, bis(C . 6al kyl)sul famoyl,
G . 6al kanoyl am no, carbgaQyl,, Cl- 6a|ky|carbanoy| and
bi s( G - 6al kyl ) car bano) A a farther partlcular cl ass
of compound of fornul Ib)é?m
pharmaceutically accept eof; Xis a
i nker group selected from - SQQ»ZG}Q - S( O 2CH( CHB) -

and -S(O) 2C(CH3)2-; 1Y is CHRind B is N
wherein A'and A% are CH;
R'7 is hydrogen;

R'"® is hydrogen; and
R" is a group selected from methyl, ethyl, cyclopropyl,
-CH,CH:;NMe,, -CH,CH,OH, phenyl, 4-flurophenyl, and
4-methoxyphenyl;

and, R? is methyl.

In a further particular class of compound of formula (Ia) or (Ib)



Rl is a group selected fromnethyl, ethyl, propyl,

butyl, isobutyl, tert-butyl, cyclopropyl, cycl opentyl
wa@ywbobmezry! , phenyl, benzyl, phenethyl, pyri di PgT/GB2008/050548

pyrazol yl ethyl, furanyl nethyl, thienylnethyl,

thiazolyl methyl, thiadiazol ydgrethyl and

pyrazi nyl ethyl, which group is optionally substituted

by 1 or 2 substituent group selected from am no, halo,

cyano, nethyl, nmethexy, trifiuoromethyl o

trifluoromethoxy, (N 3, -CONH2 a d - HCH 3; R2

i s phenyl or pyrigyl sjubstituted by - NHCSNHR 19 and
optionally substit “by3one or nore »belent
group i ndependently’s elected fron1fiuor , methyl,

met hoxy, hydroxype cyanonet hyl , H2, - CONHCH 3
and - CON( CH3) 2; |sﬁﬁethyl and R19 IS drogen or a
group seIecRQ\ g?tbég etth //Hg |-propy
butyl, i-butyl"X71buny ntyl, cyo{opr

cyclobutyl cycl opentyl yclohexyl phenyl I}hlenyl

inidazoylnethyl (mpxazol yl , pyrazolykm)pyr|d|nyl and
pyrim di nyl whi ch group is optlonally substituted by
or pplarprcensica sadssptpblaswlt thgreolips sel ect ed from hal o,
m &yano, nitro, hydroxy, Cl-6alkyl, G _6al koxy,
haFoO _6al kyl, hal oG _6al koxy, hydroxyCi_GaIkyI,
‘Yhyangny®ﬂ1§N+koxy, C - al koxyG - al kyl, G -eal koxyG -
al koxy, am no, G -6al kyl am no, bis(G - 6a|ky|)an1no
X igpilinbe crew t@ﬁb)zc((@hbaw@a am noGi - eal kyl , bi s(G

1-6 I yl sul fonyl ,

R 85’&%}6%%? Iﬁ&h%l andgh]e%l am no, sul fam)yl :
~XR!' 1&3@1(@%)50!& anDyI bi s(G . 6al kyl)sul fanoyl,

, O . 6al kanoyl am no, carbanoyl, G -6al kyl carbanoyl and
B s(Ci - 6al kyl )carbanoyl. In a further particular class
of conpound of fornula (Ja) or (Ib) or a
phar maceutical ly acce thereof; mis 1; Xis
a linker group select C»ZCH%

- S(0) 2CH(CH3) - and - S( 2FV is CHand Y2 is

N, RL is a group selected frq Xl i sopropyl,

cycl opropyl, cycl ohexyl, CH$QH20R1 CH2CH2NC(C»CH 3,

- CH2CONH2, phenyl 4 quorophenyI 2-chl or ophenyl , 2-
wherein Al andA are CH;

7is hydrogen;
'8 is hydrogen; and
R" is a -CH,CH,OH;
and, R? is methyl.

Another aspect of the invention provides a compound, or a combination of
compounds, selected from any one of the Examples or a pharmaceutically acceptable salt
thereof.

Another aspect of the invention provides a compound, or a combination of
compounds, selected from
3-cthyl-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-(methylsulfonylmethyl)pyrimidin-2-
yl]phenyl]thiourea,
3-Cyclopropyl-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-
(methylsulfonylmethyl)pyrimidin-2-yl]phenyl]thiourea,
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trifluoronethyl phenyl, 2-nmethoxyphenyl,

2- et hyl phenyl, 4-acetam dophenyl, 4- am nophenyl,
w@wdor1set- yl , pyridin-2-yl, 2-oxopyrolidin-3-pET/GB2008/050548

t hi azol -2-yl, 4- nethylthiazol-2-yl, and

3-nmet hyl -1, 3, 4-t hi adi azol -2-¢ ; R2 iswherein Al and A2

are selected fromCH or N provided that at |east one

of A1 or A2 is CH R 17 is hydrogen; R'18 is hydrogen;

R S i SR
(m@hnisylfonybiyethoppypyidin-2ytlpbaud hipuey.cl opent yl ,
1 A e o] bty B e tapenyil-

3-pheh@idislRAeny! . 4-chl orophenyl,
4- trlfluoronethyl henyl , 4- qurophenyI

3-(4-nmthdxyrirptyénid 4- [%[(ASHBﬁn@bylowdeWh A-ylhicen- 2- y! |
azol - 3-yl
it GRUBEMIRE S i STRb R RR s
3- c?cl@’ﬁﬁogyl 1$ QB) 3'1Méthylﬁ1d?ﬁ{d'ﬂ1‘{1|-41yl]sz@-mé 1sulf01{§|’t%pan 2-
net azo - 4- 6- met hoxypryri di n-
yl)gszrfmxgl@r% ]phmm]ﬂzoynea pyrimdin-2-yl, and

3 mé_h E\Zgﬂ[(%)?égn o @oun j gy(g rmﬂﬁllitﬁ}ggltlf L#yiﬂ?&;aﬁ?b)

yl)ﬁr&)ud(ﬂ b)yl]@he@l]@lhaﬁmceutl cal I y accept abl e salt
X is ali

3- G&Yéﬂﬂ4ﬁér[é§)édmm}ﬁmr8k‘®@@@l 6 (2 g(e@y.i@,].f@@qgsopagﬁdyl)pynmﬂm-

2y 1]?{1%2@( Ch)2-; andRl is a group selected from methyl,
yl, cycl opropyl, cycl ohexyl, -CH2CH2CH,

3-(2 GHROHR MY D) GHE A- [ THZODHE | mpiipolytl-4-yd}- 6 Larctipfientphy [propan-2-
yl)gyr?mhfd? { S-yl?] ﬂgrlljl]ﬂl%z)urea,
3-(2-dimethylaminoethyl)-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-(2-
methylsulfonylpropan-2-yl)pyrimidin-2-yl]phenyl]thiourea,
1-[4-[4-[2-(Benzenesulfonyl)propan-2-yl]-6-[(3S)-3-methylmorpholin-4-yl]pyrimidin-2-
yl]phenyl]-3-methylthiourea,

1-[4-[4-[2-(benzenesulfonyl)propan-2-yl]-6-[ (3S)-3-methylmorpholin-4-yl]pyrimidin-2-
yl]phenyl]-3-cyclopropylthiourea,

1-[4-[4-[2-(benzenesulfonyl)propan-2-yl]-6-[ (3S)-3-methylmorpholin-4-yl]pyrimidin-2-
yl]phenyl]-3-ethylthiourea,

1-[4-[4-[2-(benzenesulfonyl)propan-2-yl]-6-[ (3S)-3-methylmorpholin-4-yl]pyrimidin-2-
yl]phenyl]-3-(2-hydroxyethyl)thiourea,
3-(2-hydroxyethyl)-1-[4-[4-[2-(3-hydroxypropylsulfonyl)propan-2-y1]-6-[(3S)-3-
methylmorpholin-4-yl]pyrimidin-2-yl]phenyl]thiourea,
1-[4-[4-[2-(3-hydroxypropylsulfonyl)propan-2-yl]-6-[(3S)-3-methylmorpholin-4-
yl]pyrimidin-2-yl]phenyl]-3-methylthiourea,
3-cyclopropyl-1-[4-[4-[2-(3-hydroxypropylsulfonyl)propan-2-yl]-6-[ (3S)-3-
methylmorpholin-4-yl]pyrimidin-2-yl]phenyl]thiourea,
3-cthyl-1-[4-[4-[2-(3-hydroxypropylsulfonyl)propan-2-y1]-6-[(3S)-3-methylmorpholin-4-
yl]pyrimidin-2-yl]phenyl]thiourea,
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trifluoronethyl phenyl, 2-nmethoxyphenyl,

2- net hyl phenyl, 4-acetam dophenyl, Aam nophenyl,
w@wdor1set- yl , pyridin-2-yl, 2-oxopyrolidin-3-pET/GB2008/050548

t hi azol -2-yl, Anmethylthiazol- 2-yl, and

3-nmet hyl -1, 3, 4-thi adi azol -2-% ; or -XR 1 is C(CH3)20H,

R2 is wherein AL and A2 are selected fromCH or N

provi ded that at |east one of AL or A2 is CH Ris

3- (B g&%&g&%@tlﬁ-ﬂﬁr Om&%gfbpaﬁa 1}?83& g;l%l’g{h?gﬁégggﬂnm-

yl]pju‘[midm Q-yﬂ)]thglﬂyl]thwimeh,yl penlt yl, clycl opr opyl ,

I- [2%%? gyé%émraé - -yﬁn%é?éyc ﬁgﬁ@%l@# “Beyedin-Zollppenyll-
- CH2CH2OH, - CH2CH2CH2OH, phenyl ,

4 nethylphenyl 4- chl or ophenyl ,
3-cgelopioply b-r[ﬁ)-lﬁ‘é{hil}’@h@mbpam}fyl)tﬁ fP Rk Ayhgthylmorpholin-4-yl]pyrimidin-

th hen , 4-di fl uorophenyl, thien-2-yl,
'Yﬁégé‘(ylﬁﬁég%l%ﬁ yl), -cH2(imi dazol - 3. yl), d
3- eﬂﬁquﬁqu yb- h%zdiyﬂ ﬁ)pglm }llﬁqug)@,l-xﬁet%yuﬁorpholm 4-yl]pyrimidin-2-

5- et yllsoxazo 3-yl, 1-nethyl pyrazol -4-yl,
yllptlgmgllihiersedy| pyrazol - 4-yl), 6-met hoxypryridi n-3-yl,

or ??Eﬁe{r&%e %51@%3'&&@5’18 sal% %erglfdl n-2-yl, and

razo S nmet hyl . In a further
par trh@ {nvariticl zﬂ&ﬁpx@fnde@pmwsels ok tHeqreparationl d)a cdmpound of

(Ib) ) (Ib) or harnaceutlcally acceptabl e salt
@b@raphar@a%uﬂwp acoeipblpplvhcictn,. X is a i nker

ro
98 oA %)pcoéfﬂgﬁg§ gﬁfoﬁﬁlﬁ@ MR R = _s(SLORRRH (8 be pAdred by
oxidising a compound of the formula (I), wherein X = SCR°R’-, for example by using

Oxone® at room temperature in a mixed solvent system of water and ethanol

(3o (3o
N
8

()
r'-S N/)\Rz R'” )\
R® R R® R
(0] )
A compound of formula (I), wherein R'X = R'OCR°R’-, may be prepared by the
reaction of a compound of formula (I), wherein R'X = HOCR®R’-, with a compound of
formula (IT), wherein L' is a leaving group (such as halo, tosyl, mesyl etc.) optionally in

the presence of a suitable base such as triethylamine and a solvent such as tetrahydrofuran

or N,N-dimethylformamide.

0 0
[ }(R%m [ }(R%m
N N
8 —_— 8
R—L' R | N R | N
I P
(n HO N)\Rz r1-© N/J\Rz
RG R7 RG R7

) U]
A compound of formula (I), wherein R'X = R'R*NCR°R’-, may be prepared by the
reaction of a compound of formula (I), wherein R'X = HR*NCRR-, with a compound of
formula (IT), wherein L' is a leaving group (such as halo, tosyl, mesyl etc.) optionally in

the presence of a suitable base such as triethylamine and a solvent such as tetrahydrofuran
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Rl is a group selected fromnethyl, isopropyl,
cycl opropyl, cycl ohexyl, -CH2CH20OH, - CH2CH2NC( O CH3,

w0 ai2QONSR, phenyl, 4-fhiorophenyl, 2-chl or opheem/GB208/050548
trifluoronethyl phenyl, 2-methoxyphenyl,
2- et hyl phenyl , 4-acet am dophenyl, 4- am nophenyl,
pyridin-4-yl, pyridin-2-yl, 2-oxopyrolidin-3-yl,,
t hi azol -2-yl, 4- nethylthiazol-2-yl, and

Y )
o Bl 0ol BB T i
—}ﬂs}hyﬁmﬁgenﬂuanﬂmRmﬁdbﬁﬁhyﬂﬂm@ﬁhnﬂhepmgﬂmapfsehmﬂﬂ@ﬁmumng
fro &P thyl, propyl, ipropyl, butyl, i-butyl,
ag?“ 2%%H@§ cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl o- C}Q(cyclopropyl)o - CH2CH2NMe 2,

R=~=ICH( CH3) CI-@@-I(R ), C( CH3) 2CH2OH| OH, - CH2CH2CH2(OH,
Phenyl , 4-mgt hyl phenyl, 4-chldfophenyl,

4- tr|fI thyrﬂﬂﬁﬁﬁ,Tﬁ IaJepheny
neth L, 3,4-dif nyl, thien-2-
FPA% (| @Z%ﬁ*ﬁ-yl) Ch@(h F¢£%0F¥3 yI)I d

WPsoxazonI 8 yl, 6-oxo-lHpryrdin-2-yl,

S RESE R BB DL Rkt Yoo lockn,

4T5€RPRJ70 rismomfdﬁm ,2n be (RY el By fhe 2eaekion 3NE compound of formula
yrazql -3-yl; and, R3 is methyl. In a further

(IVria‘Vg@fél@IIarls @ ﬂeawgcgrom@’p@ufﬁsdlaéﬁ tsorh msal gte-d)widl a gorppound of
forﬁl’t]lga)r %)g fo?)}l?n&l[ﬂgqﬁ} @W?eglg%{lf LSt a%anl%gg ﬁlfcﬁgls ?rle%ﬁ‘ylamme and a

solvent such as tetrahydrofuran or N, N-dimethylformamide.

0 0
(Y Y
R—X"H

1 1
V) L N/)\ R RX N/)\ R
R® R’ R® R’

(V) ()

A compound of formula (I), wherein X = -SCR°R’-, may be prepared by the
reaction of a compound of formula (IV), wherein L' is a leaving group (such as halo, tosyl,
mesyl etc.), with thiourea in a suitable solvent such as ethanol to generate a compound of
formula (VI) which is then subsequently reacted with a compound of formula (II) in the

presence of a suitable base such as sodium hydroxide and a solvent such as N, N-

dimethylformamide.
o) o) o)
3 3 3
O Cyen e (3o
H N’J*NH RY SN R N o RS =N
? L l A H.N__S l A S l P
XN R? XN R R1’67N R?
R® R NFR® R R® R
(V) v ()

A compound of formula (I), wherein X = -R*NC(O)-, may be prepared by the
reaction of a compound of formula (VII) with an amine of formula R'R*NH following the
suitable activation of the carboxylic acid by methods known in the literature such as the

use of a coupling agent such as HATU or the conversion to an acyl chloride.
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X is a linker group selected from-S(0O 2CH2-,

-S(O2CH(CH3)- and -S(0O 2C(CH3)2-; and Rl is a group
waedoenoes from nmet hyl , - CH2ZCH2OH and phenyl ; oPCFEB2M8/050548

is C(CH3)20H, R2 is wherein Al and A2 are selected

fromCH or N provided that af | east one of Al or A2 is

CH R17 is hydrogen; R18 is hydrogen; and R19 is a

group selected fromnethyl, ethyl, cycl opropyl,

- CHRCH2NWe2, - CH2CH2Oy_ phenyl, 4-fiurophenyl, and

4- @xyphenyl ; and, ®s methyl.ln a further

parwicul ar class of c ound of fornmula (la) or (Ib)

(8 N1 b) Tor—a pha ) gtically acceptable salt
wothergof; mis 1; K il £H,and Y2 is N, X is a |inker

rollp Bel ected ffonl-StO2CH2-, -S(0 2CH(CH3)- and
-S(@)2C( CH3) 2-; and°R10i s a group selected from

thyl, - CH | ; - Lo 20H;
Ro. PRCORHEHBS Al RIS DGR S-SR PCRSRiry B GEAT< R by he
sequSntihY 08806 PO IR ioP (Sngloup wiRt&E ed gpmﬁ@muﬁ 8
et hyl, cycl opropyl, - CH2CH2NMeZ, - CH2CH2CH, “phenyl ,

compdungdrod pbramwd (Vidhn dolowsst hyoegg eanyith a compound of formula (IX),

wherein L' is a leaving group (such as halo, tosyl, mesyl etc.), in the presence of a suitable

base such as sodium hydride or potassium fert-butoxide in a suitable solvent such as

tetrahydrofuran or N, N-dimethylformamide.

R&-L' [O}(Ra)m [:}(Ra)m
N

(Viry RE I RE
SN 00 =N
RL' O"S"O l P S l A
R1 P4 N RZ R1 P4 N RZ
(X) R® R’

0 )

A compound of formula (I), wherein R'X = HOCRR’-, may be prepared by the
reaction of a compound of formula (X), with suitable organometallic reagents of fomula
(XI) and formula (XII) such as the grignard reagent in a suitable solvent. Where R® and R’
are different then it may be possible to use techniques known in the literature such the
conversion of a compound of formula (X) to the Weinreb amide and reaction with an
organometallic reagent of formula (XI) and then reaction with an organometallic reagent of

formula (XII) in a subsequent step.

R [O}(R3>m [:}(R%m
N
8

R8 ~ N R ~ N

T | |
R rR-° N/)\ R? Ho N/J\ R?

(XI1) R¢ R

° ® 0
A compound of formula (I) may be prepared from a compound of formula (XIII),

wherein L? is a leaving group (such as halo, tosyl, mesyl, -SMe, -S(O),Me etc.), with a
suitable organometallic reagent (such as the boronic acid R"B(OH); or the boronic ester
R’B(ORY), etc.) in the presence of a suitable metal catalyst (such as palladium or copper) in

a suitable solvent such as 1,4-dioxane. Alternatively where R* connects to the pyrimidine

ring through a nitrogen, oxygen or sulphur atom a compound of formula (I) may be
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and, R3 is nethyl. In a further particular class of
conpound of formula (la) or (Ib)(la) (Ib) or a
w@bapnoerosut i cal | y acceptabl e salt thereof; m iBCLGB1008/050548
is CHand Y2 is N, Xis a linker group -S(0O 2C(CH3) 2-;
and Rl is a group selected frsom net hyl and phenyl; or
-XR1is -C(CH3)20H, R2 is wherein Al and A2 are CH
R17 is hydrogen; R18 is hydrogen; and R19 is a
- " r
PR bbby G TELDMD:  AGRRITTs RSl G fch s halo
tosglomesyindsvVie, sS{Ce)@Med:tcf)r byraasyionwéthafic ﬂetlelr&(amnbgﬂc@hol ar thiol in
phar mace tlc acceptabl e salt thereof. gthe
theég%sggqe p SEUER AS Bth;% gar. o%mwt ]&soLYent such as
N;@gfﬂ%tﬁfﬁ‘drﬁﬁnﬁae conpounds, selected from
3-ethyl -1-[4-[4-[(3S)-3-net hyl norphol i n-4-yl]-6-(methy
| saP£onyl met hyl ) pyri Cg}n 2- yl]phenyl]thiourea,
(%%ropyl- 1-[4|G 3
-nethyLﬂanholhn- -yI] - 6-
thyl sul f onyl et rimdin-2-yl]phenyl]thiourea, 3
N @orophenyl)aﬂx Z~R4-[ (3
S) -;@apmet hyl mor phol i n- 4yl ] - 6-
(nethylsulfonylnethyl)pyr|n1d|n 2-yl ] phenyl ]t hi ourea,
1- [ A-willldbe 4ppBeciated that a compound of formula (XIIT) may be transformed into

m1% - 3- net hyl nor phol i n- 4- nethylsulfonylnethY yr
q TCHOWPQUW ﬁ)ﬁ)étﬁy]a] (XIH) é}ﬁg%)mq’fl‘?ﬁ Wigh @y oxidation, alkylation; reductlve
amination ctc., cither listed above or otherwise known in the literature.

A compound of formula (XIIT), wherein X' = -S(0),CR°R’-, -SCR°R’-, -OCRR’-,
-R*'NCR°R’-, -S(O)CR°R’-, may be prepared by the reaction of a compound of formula

(XIV), wherein L' is a leaving group (such as halo, tosyl, mesyl etc.), with a compound of
formula (V) optionally in the presence of a suitable base such as triethylamine and a

solvent such as tetrahydrofuran or N, N-dimethylformamide.

(@] (@]
(3 O

RY —_— R
A & (A
1 1
X P
V) L N/)\ 12 R1” NP2
RG 7 RG R7
(XIv) (xany

A compound of formula (XIII), wherein X = -SCR°R’-, may be prepared by the
reaction of a compound of formula (XIV), wherein L' is a leaving group (such as halo,
tosyl, mesyl etc.), with thiourea in a suitable solvent such as ethanol to generate a
compound of formula (XV) which is then subsequently reacted with a compound of

formula (IT) in the presence of a suitable base such as sodium hydroxide and a solvent such

as N, N-dimethylformamide.
o) o) o)
[ ﬂﬂﬁ% [ HﬂW% R—L' [ ﬂwﬁ%
i\H RY ) —_— RS ) — RS )
H,N™ ~NH | =N | Y | N
L N/)\Lz HzN\n/S N/)\Lz RVS N/)\Lz
RS R N |_R6 R’ RS R’

(XIv) (Xv) (X
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3- (4- met hoxyphenyl )-1-14- [4- [(3
S) - 3- net hyl nor phol i n-4-yl]-6-

w@ ebloyi7sul f onyl net hyl ) pyri m di n-2-yl ] phenyl ] t PCDGB2@S/050548
3-cycl opropyl -1 -[4-[4-[(3S) - 3-net hyl nor phol i n-4-yl]-6-
(2-met hyl sul f onyl propan-2- 74
yl)pyri mdin-2-yl]phenyl]thiourea, 3-nethyl- 1- [4-

[ 4 [(3
I | £
%) hég?f;] R)grgh 'b(ﬁl’l% vhe?ehlﬁ gil-,l f‘é‘%"ﬂ’é(@ﬁ n?d}yﬂe%&&%ﬁ gy the
reaati(ﬁt dsfyal cdmﬂoﬂmﬂ 53 f((rﬁlﬁ)a- (%wemm amenpihobf fordulal B'REN{foltetving the

sulﬁ%l;] a]ltj:lﬁ{q%t%l: (?fr lpé)%l?(ééf ic ac r Ierngtilods known in the literature such as the
usegbf(a%ongﬁﬁg:’ﬁ‘%ﬁg ﬁl)(:h)as AT E)Fffﬂe(c%@ergloﬁr% RYAGPERBRLEN- 4-Y

yl sul f onyl pr opan- 2-
yltﬁ r|n1d|n 2-yl]ph lghlourea
2:JdR ret hyl am noet Hy| J¥1)=[ 4- [ 4- [ (3S) - 3- met hyl nor phol
ken-4-yl]-6-(2-,
ne ‘y4sulfonylpr®pan- ﬁi)pyr|n1d|n 2-yl ] phenyl ]t hiour
HO / 2
[4 £4 [ 2- (Benzenesul;gnyl)propan 2-yl]-6-[(3S)-3-net
IHD phol i n- 4- yI]pyr|n1d|n- -
] F\"h@ﬂ’rﬂohn@ o"RirmMlat (XITAY rv@%rem X= -S O)QCR R , may be prepared by the
I-[ -[4-1 2- (benzenesul f onyl ? é S)-3-ne
seqygntind Fgsiaaon ﬁﬁaﬂfcqmgwdwﬁmﬂaz@ﬂ 1), WheremX— -S3(0):CHy-, w1tha

e t hi
confb ARty &Y PRI Rl sitn aogmpouadiof Segpmuda (1
th&[ﬂ@*i@hﬂbdﬂﬁgmhﬂ) pyich B3 Bi16-t8syl, mesyl etc.), in the presence of a suitable
henyl ]-3-ethyl thiourea,
baﬂeswh TS@D puy B%‘H%ér?é HalapDwYfyisbyloaifedn gspitahle pedgynt suchess

2-
wuﬁ%%&? #ﬁgﬂﬂ%ﬁti %%?5@? sl)thlourea
3-(2- hydrox ethyl)-1-[4-14-[ Z[fé}hydroxypropylsulfonyl
ROPr opan- 2- yl ]2 -%(38) 3-
vimet hyl nmor ghoti n- 4-yl |p¥[|n1ggn’? yl ] phenyl ] t hi our ea,
I -[4-[4[8° Nhydroxypropyﬁsul /Tyl)propan 2-yl]1-6-1(3
RS - 3- npt hol i n-4- -8
Xyl ] pyri m din- 2 yl ] phenyl ] - Sﬁnéthylthlourea
3-cycl opropyt 1-[4- [4-

AR oo St B

reaction of a compound of formula (XVII), with su1table organometallic reagents of

fomula (XI) and formula (XII) such as the grignard reagent in a suitable solvent. Where R°
and R’ are different then it may be possible to use techniques known in the literature such
the conversion of a compound of formula (XVII) to the Weinreb amide and reaction with
an organometallic reagent of formula (XI) and then reaction with an organometallic

reagent of formula (XII) in a subsequent step .

R [O}(R3>m [ F®),
N

8 A\ N |
Y .0 lNJ\f J\
(0] R R
) (X
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3-ethyl-1-[4-[4-[2-(3-hydroxypropyl sul fonyl) propan-2-y
[]1-6-[(3S)-3-net hyl nor phol i n- 4-

wQ@ kdoppeizee di n- 2-yl ] phenyl ]t hi our ea, 3- ( 2- hydr oxpet/BBk)osios0548
-[ 4-[ 4- (2- hydr oxypropan-2-yl)-6-[(3S)-3-net hyl nor phol i
n-4- yl]pyrimdin-2-yl]pheny4thiourea,
| -[4-[4-(2-hydroxypropan-2-yl)-6-[(3S)-3-net hyl nor phol
in-4-yl]pyrimdin-2-yl]phenyl]- 3-methy |thiourea,

SRR el fy e U eumg s g a2 o,
wharreth L” is a leaving group (such as halo, tosyl, mesyl, -SMe, -S(O),Me etc.) and L' is a
3-ethyl-1-[4-[4-(2-hyd -2-y1)-6-[(3S)-3-neth
R MRNERE G R TR LY
as MEBLMRGEHGD RABIOH B OF BRIRRIGC SR BIORG(c.) iHBe presence of a

i nvention al so provides processes for the preparation
suiableametahgatalysd (oich ip palladaung by capped ip hanitebtesalvandbioh as 1,4-
. accept abl alt thereof. A cC ound..of formula (I.
ciofs By reTuSY e Ernee e 0 BEH R Be rbaUE o tbesny
oxyefi QNP@APRE BFm akendpetmdb@fotthila (INEHSEY Be prepars®RBMRYa compound of

for exanpl e by uysing Oxone(r) at roomt enPer ature in a
formiujeeX1¥ ol wleareindy 4 @ rraping waeur (Sedidasdatma sl masplapddadS(O)Me
f.. formul a , in.RLX = - .
oyl Spdie e SRR i g oS iy BB oL bl ase

sudhiag heiaBsiithXarboGICKO Réuitabld 4oy et Ouhie WIN-difeth@fotmhanide.
(I'1), wherein L1 is a_|eaving group (such as hal o,

t mesyl etc.) o i [ly in the presence of a
sm} % base such agNB%%I hyl am ne and a sol vent such
rAS L et r ahyeebur angr L, L/ - di net hyl f or mam de. A
. C |np%;nd of formula IBJN\ wherei n R1X = RLR4NCR6R7-,
“xawe: Vo e

KA prepared byxTe reaction of a conpound of
Rifbremy a (1), wher& ® RILX = HRANCR6R7-, with a compound
of formula (I1), wherein L1 is a | eaving group (such

as Aalompound yf formeky(X)etay. be prgiarahibinia dompobed pf fes@nizg X VII),
of .a suitabl.e base such triethylam sol vent _ .
WhETGIL o8 oD ITHHGARD (P A A RO WL RY I gledand R is a

hyd@¥gdd\& ¢ EA0KI 0 uB! with QIR GreBhorhQaMléagehd (sydM R 1RE Boroni

y. Rl%z( = HI-'\;AfI\ICIgB%?119 ‘\)/v\n th a conpggn% of 1f (gr ﬁgugl a(&(ll I1T) i nOronlc
acid RéBfPdken e fromic ssiet RIB(OR)edad imtheagesncesafarsuiigble metal
cat%sqwsBu%h' as palladium or copper) in a suitable solvent such as 1,4-dioxane.
Alternatively where R* connects to the pyrimidine ring through a nitrogen, oxygen or
sulphur atom a compound of formula (X) may be prepared from a compound of formula
(XVII), wherein L? is a leaving group (such as halo, tosyl, mesyl, -SMe, -S(O),Me etc.), by

reaction with the required amine, alcohol or thiol in the presence of a suitable base such as

potassium carbonate in a suitable solvent such as N, N-dimethylformamide.

(@] (@]
O =l

R > R

~ -~
L L
r-© N2> L2 r-© NP R?
O (xvi 0

A compound of formula (XVIII) may be prepared from a compound of formula
(XIX), wherein L* is a leaving group (such as halo, tosyl, mesyl, -SMe, -S(0),Me etc.),

with a suitable organometallic reagent (such as the boronic acid R>B(OH), or the boronic
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A conpound of fornula (1), wherein X1 = -S(0 2CR6R7-,
- SCR6R7-, -OCR6R7-, - RANCR6R7-, -S(O) CR6R7-, may be
w@e@paoesh by the reaction of a conmpound of forpal/aB2008/050548
(I'V), wherein L1 is a |eaving group (such as hal o,
tosyl, mesyl etc.), with a cgmound of formula (V)
optionally in the presence of a suitable base such as
triethylam ne and a solvent such as tetrahydrofuran or
[ ] A .
oS e PAORIEH C ML RALAR of 8 ATIOHCE Bl (e aalpdium o
copplr)dn @ anipablesblodnt arhrasl lad-(ioydne. Wiermaiinelly vlicse R* t@mectatp the
roup (such as halo, tosyl, nmesyl etc.), with thiourea
vt enahagisine st 85 S@%ﬂgﬁ&m e&oa@ﬁ%ﬁl%?fef%gnula
(X CAMAAMGE ﬁ’tfegél‘éﬁ dhfa é(}ﬂldﬁou%'o@ Rorhiild {P@!X)?WQ&@&%@% hYeaving
reacted with a conpound of formula (I1) in the _
gropp ésehaee hab, @sguinesid] SMas®((BrMh ctes), B diagnethydh tha rdequired
and a sol vent. .such _as N, Ndi net hyl.f ormam de . A .
a5l ob i i s S aFapl baSSUCpnppagium gagpope in a
suiRbRPBNRAL fieh b e VeaaéthPiforgfanadeonpound of fornul a
(VMIl) with an am ne of fornmula RLR4NH fol |l owi ng the

abl e activation (Ehe carboxylic acid by nethods
@%ﬁiﬂnthelitera duch as the use of a coupling

)

reagent such as- HATK or] the conversion to an acyl

gﬁrgride.A conpoundJjoff fornula (1), wherein X = -S(0
N 2, may be pr v&drby the sequential reaction of
aagﬁnpound of formulgy,(l), wherein X = -50O CH -,

th a conmpound of fornmula (VIII1) foll owed by reaction
W t A @ngoopd ahfbrofilaf (6Ouhey §d ptepared &bei icdndpduad af formula

| eavi ng. group  (such as halo, tosyl, nmesyl etc.), in
(XXf?eWb?rsgglhdé adfaviesyPERben 5%%330@9% YA oaMEm PR eee. )
. ar . :
witlla ARAES %{#gﬁbﬁlg‘ﬂhch}%é&é{ ﬁﬁ(_:ﬂ & e %Hlllo'h?cbelcﬁi ﬁgie(m% oP#€Boronic

as tetrahydrofuran or L, di met hyl f or mam
estardMBOOR @) frothepleaeide)of awhigatde meR1 XatalyHOORGRE-palladiym or

contS o RS e Soc lnbiibears FUERBRg N K Gfegs o the
pyrﬁﬁﬂd)infm% tfh%dﬁﬁ'a%i(ré%e{/r& 0BHRh ofSulh G aih ARBMPolRAGEIBIMIIA (XX)

a suitabl e sol vent. ere R6 and R7 are different then
may e pegpated {pos gichmgovns! eisferrnde (KX Xdu ediciatolinisiad caviveg group (such
| iterature sugl, t versi.on of.a canpound.of .
s b Bl oy RS Men SR 863 iR ALBE R Blaminey ot o

thiglrig &ieqiredeatd oa sut@BR Masdfuch as potassiynkcirbandle ih@Kuitable solvent

reaction with an organonetal lic reagent of
such as N, N-dimethylformamide.

(@] (@]
Y Y

DTS
12 lN/)\Lz 12 lN/)\Rz

(XX1) (XX)

8
C

A compound of formula (I), wherein L' is a leaving group (such as halo, tosyl,
mesyl etc.), may be prepared by the reaction of a compound of formula (XXII) with a
compound of formula (XXIII) optionally in the presence of a suitable base such as

tricthylamine in a suitable solvent such as N, N-dimethylformamide.



formula (XIl) in a subsequent step. A conpound of
formula (1) may be prepared froma conpound of fornula
W@ Xiobod775mherein L2 is a | eaving group (such aBCTiaB)08/050548
tosyl, nmesyl, -SMe, -S(O2Me etc.), with a suitable
organonetal I'ic reagent (suchjqas the boronic acid
R2B(OH) 2 or the boronic ester RRB(OR)2 etc.) in the
presence of a suitable netal catalyst (such as
palladiun1or copper) in a suitabl g solvent such as
, 4-di oxane. Alternatively where Rgﬂgmnnects to the
yrlnldlne rlng.through a nltroge oxygen or sul phur
[é% am a conp@ \gf formut & ()RS peprepared froma
mpound of:_f qﬂ\ (XI11), wherei QLLZ is a |leaving
roup (such s %aﬁ% tosyl, mesyl N -8me, -S(O Me
X Pc.), by reac%m%n with the reqU|ﬁéd an1ne al cohol or
t hi th resence of a s | e b ch as .
pot S ARrBuTaE BEF CamBaasonSr 48 s S S anstormed into
andthds/ cethp&iday bf abrRMhL dexx ) (b |téc)ﬂn(qlu}3s suciv e{s o?ﬁa‘uon alkyla‘uon
appreciated that a conpound of fornula (XI11) may
reduetavesfnoinateah ¢t oithenbsthe abmm@mwm khownis e (lnﬂrauu)e by

t ti t.i
o Reread P @Ry ey Lol bR BronR PGS g oo
|
me\%\};]leetd;)lenni ; rp@égaf&i bgggg %mﬁ%%%ﬁwm O@f(f?r??ﬁ_ulld OXXIV) with a
compppidRe Rrmula I@mﬂpnallmﬁh%yemg af @gulgﬁblqlha@e such as

trleﬂ%ﬁ(ﬁ{i ngnn 2 fsu1@ab?e ;,?}?\Q g{lcﬂfaﬁf]\fﬁ % %fﬁ)ﬁga:nn er ein Llis

eaving group mesyl” etc.),

with a conmpound of formula (V) ionally in the
presence of a suitabl e base su §)$r|ethylan1ne and
@ sol vent guc as tetragydrofyr
kﬁ-dlnet rnan1de A co d of formula (XI11),
erein X pR7 -, mayl’ ared by the
Weactlon ra conpound of fo¥f Ia (XI'V), wherein L1 is
“ﬁmleaV|ng gr ogv(such as halo ﬁﬁéyl mesyl etc.),
t hi our SUit I ent such as, et.hano
pendrsarlh B 5Bt E: Fhifiana it S5 ke S, Gy,
meSH REE AN [a K e%d)r‘éﬁ@ N aﬁ<y‘P gmag Undy B¢ pifegaﬂéu |b§ thd dehction of a
in the presence a suitable base such as sodi um

comqumd)qf (ﬂ@’nml]zd()@(yb it it cosponnd af formula (XXIII) 0pt10nally in the
pre V\%HCF 0921 d SYal l %%k&acg as%rlepfh%lo oeu1rr]1da S%Et%]{)]l ({)/Wf?% eS{l)il

e prep
dimethylformamide.
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A compound of formula (XVIII), wherein L' is a leaving group (such as halo, tosyl,
mesyl etc.), may be prepared by the reaction of a compound of formula (XXVI) with a

compound of formula (XXIII) optionally in the presence of a suitable base such as

tricthylamine in a suitable solvent such as N, N-dimethylformamide.
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reaction of a conpound of fornmula (XVI) with an am ne
of formula RLRANH followi ng the suitable activation of
wo bmooar7boxyl i ¢ aci d by met hods known in the | PCEGBRMBOS0548
such as the use of a coupling agent such as HATU or
the conversion to an acyl chjgoride. A conpound of
formula (XI11), wherein X = -S5O CR6R7-, may be
prepared by the sequential reaction of a conmpound of

formula (XI11), wherein X = -S() CH -, with a
é:on'pound of formula (VI11) folll by reaction with a
[c ggjound of flormula (I X), wheray’n L1 is a | eaving

,Q} B (s hal o, TO%yl , Rhes¥|, etc.), in the

tbr esence ofl aJsyi tabl e base s |ch)\a§ sodi um hydri de or
oopiot assi ult et -ut oxi de in H°slit &l e sol vent such as
t et rahydr of®@fvan or , 7V-di nmet hy¥Mor mam de. A conpound

f f | XL, [ R1X = R7-, b
o eoBPo Ph oSO BT e g St S OHE P 5 halo, (o
mebyfAd) and 102 44 2 B GBIRTEN R ETOSNE RO Me rc),

omula ( and formul'a (XI'l) such’as t grignar
may da gesparddrbyathe tactadn ef asainpund oWemalare>avd) Ritharcempound of

di ff t hen i t. be possible tq use fechniques. .
ror ROFRD ROy R ol Ml ot b € BB in o
suiBReURdt ffchfho MMldanétiMifdomangdd.he Wi nreb am de and

reaction with an organonetal lic reagent of fornula

(SX” and then reaction with étg(kgtanomst allic reagent
[o%(Rﬁ)or mula ((XIl1) in a subseq ep . A conmpound of
A

r mul a% may be—pisepargd flroma conpound of

Hormula ( , Wherein L2 is]afeaving group (such as
k@l o, tasyty”meésyl, -SMe, t Me etc.) and L1 is a

| eavi ng grgup (such as hal o, @&osyl, nmesyl etc.), with

a suitable organonetallic reagent (such as the boronic

aci & RBBECH] obformbk (BdHpneras LAFs RRB(IOREr@pdsychias halogtosyl,

oS SRSl o LS errom i E e Rt EandRhe B e QuMe etc.
ma} bAGtPiAASy tﬁ!ra] Ire%twﬁ@{ bivelompMed ef F@nﬁg{(m@wlﬁl)tv@nﬁ n @%nl};r)ound of

pyrimdineri ‘hrough a 'ni trogen, ygen or sul phur
foramubntXaXItlo wpoenadlyof thearasenee ¢fi auitably besc ek pafrinthyflaroimean a

: ound. of . fo | a I wherein L2 is a | eaving
s BEERNE B a R Y " oS PO ome

etc.), by reaction with the requiaed ani ne, al cohol or
thiol in the presence of a suitabl RBase such as

ot assi um carbbnate in a suitapl g sol vent such as
[L, Ief)- di met Nkowmani de. A conf nof formula (X) may
e prepar exéLX Q&hLa conpound I@i«ix Jﬂnﬂl a (xXvil),

(XX (XXVIIN) (X

It will be appreciated that a compound of formula (XIII) may be transformed into
another compound of formula (XIII) by techniques such as oxidation, alkylation, reductive
amination ctc., cither listed above or otherwise known in the literature.

A compound of formula (XIV), wherein L' is a leaving group (such as halo, tosyl,
mesyl etc.) and L is a leaving group (such as halo, tosyl, mesyl, -SMe, -S(O);Me etc.),
may be prepared by the reaction of a compound of formula (XXIX) with a compound of
formula (XXIII) optionally in the presence of a suitable base such as triethylamine in a

suitable solvent such as N, N-dimethylformamide.



wherein L2 is a |leaving group (such as halo, tosyl,
mesyl, -SMe, -S(O2Me etc.) and Ris a hydrogen or G -
wa@bdoglogsoup, with a suitable organonetal lic rEemeBR008/050548

(such as the boronic acid RRB(OH)2 or the boronic

ester RZB(OR)2 etc.) in the pyesence of a suitable

nmetal catal yst (such as palladiumor copper) in a

sui tabl e sol vent such as 1, 4-dioxane. Alternatively

where R2 connects to the pyrimdine ring through a

ni trogen, oxygen or sul phur atdm-grgonpound of fornula
(X) may be prepared froma conp nd of formula (XVII),

[?gegel n LRY | eaVT g Yr oup’ gh as hal o, tosyl,
,ﬁ(Q)ZI\/e etc.) b r)\aptlon wth the
rrequr red n¥ 8l cohol or t ol"'ih the presence of a

coanli t abl e basexsuch as pot assi umxear bonate in a

sui tabl e sol vent such as L, L/-dipethylformam de. A

conpowpmpound porommbk (KD W}lermarngZ afeaapeg ga@up (soah as halo, tosyl,
mea)ﬁ g} ULS];]IS ale rarﬁnéllg(agl‘&fp é L?h @:tgsy %WIES% %a§|(g%Me etc.) and
R i€h @ydmgwr bia @,. §a1k§1aébdnq) eragareqmiaaéd byCthe e@g@eaoh of §b&hp@md of

t he boronic acid 2 or the boronicester R B(OR
forguta (XX¥) vitk aﬁ@@@@ﬁ@eo prigulg (X&dB) eptipsely incthe froperce of a
sm{a%}é%s@aioﬂ}' 'g%igﬁgllnﬂ{e ARBEIBIe bdlvéhi § éhta% cﬁﬁq!eih brmamide.

such as ter natively ere conn

to the pyrimdine ring throughl{fjp rogen, oxygen or
sul phur atom a conmpound of for E(R()MVI 1) may be

eQared f m;a conmpound, of f@r Ia (XI'X), wherein L2
(Ra)ml eavi n up (such as ha Nt osyl, nesyl, -SMe,
HS(O) Me;-€ k)\ py reacti on-Oy %rle required am ne,
coalycohol or & in the prese cexvg))f a suitable base
such as pot aSSI um carbonate in a suitable solvent such

as I, de/mﬁéhﬁ&bhrdn&lgramv 8vheleth X)' i a¢hlihy g&%qair&%%aﬁ)f tosyl,

fornula(&g? be prepared froma conpoun

megydreta) and(hXO 3| leamer%wp spch as hplo, degyi. ﬁ@esglr o%Me(&ﬁ@hNé%etc )

mah%egr L e%lyb thg?esax 10 fS I\@d qlg))of E{ﬁ—m L (a e?co ound of
Bre anorre Pt T ent suc ron e

form@il 20 XBAB() %Qnaﬂ)lly it ﬂ& Ihesreﬁ&t @f £siitable P&a&(ﬁahas &I&h})lamﬁhe ina
the presence of a suitable netal catal yst (such as
Sulﬁ‘ﬁ elsé?diei}hﬁ"&]ﬂ aédfd}ﬂ'élrfjleth}ﬁl frmagidepl e sol vent such as
, 4-di oxane. Alternatively where® R2 connects to the
yr| m di ne ring through a nitrlogew), oxygen or sul phur

G a conpo 'nd of forrmula (XX)Nmay be prepared from a
@%rrp@u?d R)Bft(j{w' a (xxr), Wﬁjel\r)ein L is a |leaving
roup (suc , A,

(XXX1) (XIX)

A compound of formula (XXI), wherein L' is a leaving group (such as halo, tosyl,
mesyl etc.) and L is a leaving group (such as halo, tosyl, mesyl, -SMe, -S(O);Me etc.),
may be prepared by the reaction of a compound of formula (XXXII) with a compound of
formula (XXIII) optionally in the presence of a suitable base such as triethylamine in a

suitable solvent such as N, N-dimethylformamide.



as hal o, tosyl, nesyl, -SMe, -S(O 2Me etc.), by
reaction wwth the required am ne, al cohol or thiol in
wo bmoporesence of a suitable base such as pot asBCTIGB2008/050548
carbonate in a suitable solvent such as
L, L/ -di met hyl f ormam de. (XXIgy (XX) A conpound of
formula (1), wherein L1 is a leaving group (such as
hal o, tosyl, nesyl etc.), may be prepared by the
reaction of a conpound of forgula (XXII) with a
sonpound of formula (XXII1) p?(amnal ly in the presence
[ (RA, sui tabl'e base such as trinéthylamne in a suitable
ol vent yas Lo =at net K mam de. (XXI i) (XXli)
1) It vv|I e appreci ated that conmpound of formula
>O>ME'P(XII) ey rb}g\Ltransfor med f-nt ﬁ)aﬁzot her corpound of
formul a (X%XI')) by techniques $tich as oxi dati on,

al kyl ati on uct nat elthe liste
R U R R BT A AT
cor@poundronfibranud GKVIIM@rﬂeﬂudxibnl sSiclad 18RV R@a@drOsHIh h§¢u@@en gas and
as hal o, tosyl, etc.), may be prepared by t
a sw@zl)?&q Gy B BuEh @c?r?ﬂé%lﬁﬂl &F cafr‘eﬁwmaaﬁu(t?@tp Wlvetishethas ethanol.
fpound of formla &)XXI 1) optionally in the presence
C[;L% Bui tabl e base [sughr’as triethylamne in a suitable
ent such as L, LI~ methylforrmm de. (XXIll) A
ound—of—for ms &), Wherein L1 is a |eaving group
Isug\h as hal o, g@s ,/)\mgsyl etc.) and R is a hydrogen
NCOTNA RS - al kyl groupY may be prepared by the reaction
okvig conpound of for®ula (XXV) with a conpound of

formula (XX 1] ptlonallylnthﬁgesence of a
sui fatomponad ef Huahladd), whewimkl X4 G(®)a msyj begwepared from a

o PR A P PRI LGRS BAPRUE L

suiablehalvent {uek wk a wiks etha@gblomjx, nay be prepared by the
reaction of a conpound of formula (XXVI) with a

mognd of fornmul ag 528“') optional Iy in the presence

®Sui t abl e base ds triethylamne in a suitable
2S0] vent suchsas Lgl/ d| met hyl for mam de. (XXVI) (XVI11)

compound of fornu|a XX) wherein L1 is a | eaving
NG 2(such as Hb

XVl

A compound of formula (I), wherein R'X = H,NCRR’-, may be prepared from a
compound of formula (XVIII) by reaction with organometallic reagents (XI) and (XII).

A

R8
(xn) )\ HN NZ R

R® R’
XVl 0

A compound of formula (XIIT), wherein R'X = H,NCH,-, may be prepared from a
compound of formula (XIX) by a reduction such as hydrogenation with hydrogen gas and a

suitable catalyst such as Palladium on carbon in a suitable solvent such as ethanol.
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mesyl etc.) and L is a |eaving group (such as hal o,
tosyl, nmesyl, -SMe, -S(O M etc.), may be prepared by
wo bmowerst i on of a conpound of fornmula (XXVII)PEu/GB2@s/050548
conpound of forrmula (XXII11) optionally in the presence
of a suitable base such as tgjiethylamne in a suitable
sol vent such as L, L/-dinethylformamde. (XXVI1) (XX) A
compound of formula (XII1), wherein L1 is a | eaving
gr up (such as hal o,ptosyl, nmesyl etc.) and L2 is a
gﬂ roup (such[ag-(dml o, tosyl, mesyl, -SMe,
etc.), may e prepared by the reaction of a
ound—O‘f—?ormﬂ SXVITT) with a conpound of
fbr la (XXI11)yeptl ogal,ly in the presence of a
NCSUNT 8Bl e base stch a¥ triethylanmine in a suitable
sokvent such as L, LX) met hyl f or mami de. (XX 1i)
(XXVI i) (XI|I} It will be appreciated that a conpound
of forornosngd i formulee(KIBY vehesgin BerreHzN@@ dnst mrepared from a

t
cofTRENR ] IR L R PSR oriae na
suiabich®ivehi sichds abawe edfan@ltt’ﬁe;rvw se knovvn in the
literature. A conpound of formula (XIV), wherein L1 is

ayi ng group (sug hal o, tosyl, nesyl etc.) and
a[ ;’Ra?ml eavi ng grou asué”h as hal o, tosyl nmesyl ,

R , - S(O—Me et . may be prepared by the reaction
| compound of f a (XXI'X) with a conpound of
ba (XX 11) " OptToh Lzlyinthe presence of a
table base such‘P trlethyl amne in a suitable

so vent such as L, L/ |rrethylforrram de. (XXI'1i) A

conpaiénthoahd bofoMuR (N, Wherdh &' Bi-NHINCRR 2 thaand lﬁk@pared from

group (such as hal o, tosyl nmesyl etc. and L
a col@awm@fg‘emﬁa (Xu@rbm@acﬁ@momth ggynomatelyg rreagelgﬁ/éXI) asel &1D.
Me etc.) and Ris a hydrogeg_or a G- alkyl group, may
rpe prepa;;ﬁi(Rb; the reacti og ﬁfﬁa compound of formula
f I

XOXXX) Wi a conmpound of a (XXI'1l1) optionally in

the pr e of—a—=mi t abi? se such as triethylam ne
R5Mh a suilt | e sol vent gs,uc |a,;l\|, L/ - di met hyl f or mami de.
XOXXI | NG

cohpound of Fsu'l‘a XIX)y, wherein L is a
| eavi ng @roup (such as hal qumnt osyl,

It will be appreciated that the R* group may be introduced at any stage initially as a
carbocyclic or heterocyclic amine (optionally with the nitrogen protected, such protecting
groups include but are not limited to nitro, tert-butoxy carbamate etc.) which can be
transformed at a subsequent stage in the synthesis (after appropriate deprotection) to a
thiourea by either direct reaction with a isothiocyanate (or otherwise activated group) or by
activation of the amine (such as with thiophosgene or 1,1’-thiocarbonyldiimidazole) and
subsequent reaction with an appropriate amine, or other methods of forming a thiourea
known in the literature.

It will be appreciated that certain of the various ring substituents in the compounds
of the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately
following the processes mentioned above, and as such are included in the process aspect of

the invention. For example compounds of formula (I) my be converted into further
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mesyl etc.) and L is a |eaving group (such as hal o,

tosyl, nmesyl, -SMe, -S(O M etc.), may be prepared by
wo bmowerst i on of a conpound of fornmula (XXXI) PET/EBB2008/050548

conpound of forrmula (XXII11) optionally in the presence

of a suitable base such as tg)ethylamne in a suitable

sol vent such as L, L/-dinethylfornmam de. A conpound of

formul a (XXI) wherein L1 is a | eavi ng group (such as

co#@éﬁﬁs %5%} stﬁ{cﬁr& ar@ﬁl@ui* ng?éuﬁ‘mg% %@c%ns%r%%onvenﬂonal

funb&omﬂ gﬁﬁllpeﬁiochﬁcatth)ﬁs rSeeh téa@‘nom;f and noatificuiods ofcluder foukgample,
a cogpound of forrmula (XXII.1) optiona

ln‘[liOHu?tH)él ograég ﬁg%ené Y Jneans ¢ aéo%lag%s %‘[ﬁ,‘[lg reactlon re(lucylon of
suHsfliu%ﬁtlg}’ellﬁﬂhﬁ@l (‘)fnsuﬁstﬁﬂérf@gﬂdeoﬁ@e{tl\bﬁ%tf sB46ifLcAR. The rea%ents and
di net hyl f or mam de. ( XXX (XXI') A conpound
reaﬁ@mmndlt(m} fonshelr piogedRids are HeM(BHOWn imrthe dhemmaépar@dtlcular
oun of .fornul a reductio C
exdg i BN o e dihe Bl o 2D woine

corfeBhtddtyE hitSd/4did, abe Malotadionrsran a6 rgha@ap s fSribixh ?1eean acyl
sol vent such as ethanol. (XVIII) A conpound of formula

hal(de)andM@/nsezpqhd ush as ﬂum@p@}l_trlch}giydqj emé@rggmd@l(ﬁlfaftg gorditions; the
mtr%alqaf)qlﬁ qfaﬁ rﬁﬁ'}'}lygm YA Iahgyl LRXh(ﬂty qu%be?éxﬁé §c1 It‘l a£ Ql inium

e I'n a Sul

trloihibrﬁie)/\ﬂﬁcEf Fﬁbd&ﬂ m:@hftmomdlt(oiiyl dnh)theﬁmaonmmd)f@fhafo@emgioap
wherein may be prepared froma

).,
Pa\éie\)a%bwws qfémﬂaﬁ%ﬂewnphsde B FAUOR SR 2(HiEhEroup 10 an amino

o BRETEN £l GARB Rl (AL PR o
in the prosenceeifihpdiodhlofic Ao mithehoadthX)oxbdatian oédiglihiono slikglulfinyl or

a]g ‘g%/ rogenation with hydrogen gas and a suitable
allkylspllonyds “such as Pal l'adi um on carbon in a suitable

sol yenil afsae a?ﬁre%tak@nﬁiu ih Xbihé ))f (h%lrégcuen%eﬂwéa h8fein it may be

formula (XI1I wherein RIX = O-, may
nqus@pdd@@'rablﬁ@@rp@tm ﬁpy)sﬁmgm@ﬁ gfcmpmm e(cmnlg@)urt;g% The instances where
proée{?gl{)]a Eﬁy Secg%\éMvé%tdeglfﬁg)llje %drgﬁlitagle qlé drg)i%)éiil((gne%e n8wn to those
sklﬂmctﬁ@ gt af orfvertiatadpfotdctihy grodps hdlybe B},éﬁ i ddc MA@ Avith standard

Pr epared from
practlce (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John

Wiley and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or
hydroxy it may be desirable to protect the group in some of the reactions mentioned herein.
A suitable protecting group for an amino or alkylamino group is, for example, an
acyl group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for
example a methoxycarbonyl, ethoxycarbonyl or tert-butoxycarbonyl group, an
arylmethoxycarbonyl group, for example benzyloxycarbonyl, or an aroyl group, for
example benzoyl. The deprotection conditions for the above protecting groups necessarily
vary with the choice of protecting group. Thus, for example, an acyl group such as an
alkanoyl or alkoxycarbonyl group or an aroyl group may be removed for example, by
hydrolysis with a suitable base such as an alkali metal hydroxide, for example lithium or
sodium hydroxide. Alternatively an acyl group such as a fert-butoxycarbonyl group may be
removed, for example, by treatment with a suitable acid as hydrochloric, sulfuric or

phosphoric acid or trifluoroacetic acid and an arylmethoxycarbonyl group such as a
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a conmpound of forrmula (Xl X) by reaction with

organonetal lic reagents (XI) and (XI1). It wll be
wapppeei7at ed that the R2 group nmay be i ntroduckdr/aB2@ams0548

stage initially as a carbocyclic or heterocyclic am ne

(optionally with the nitrogep protected, such

protecting groups include but are not limted to

nitro, tt-butoxy carbamate etc.) which can be

o FRSLABIE SIS 54008 0 B e o

suchiak Ipeladium ettcarteac b bytredtinanawitls e {kiviscacad B ex4rople boron
.gt.?ervvise ctivated group) or by activ%tion.of t he :

trisgink %roegq}%tﬁ %svﬂaﬁq a?tﬁmagﬁ%gr@éqq ng group for a primary amino group 1s,

for{/ap(%lﬁﬁpltemt PREEBONYLE WiiHazs) & re%q'eéH?%%Hl%ﬁi wltR @k hik9hmine,

an appropriate anine,” or other methods of formng
forgxampleukmethihowmorirepyti#raine] erewidt bydrazing. wi | | be

i.at.ed that t al f.th i '
SUbATTH AR FAme RO DA IR S RIS P BAPIS. Ab antliggppr. for
exdi@le RBE alkBhdyd dkaphubly asiceiid amthréyl GG, CoreBimpletiéhr@M, or an
reactions or generated by conventional functional
aryggneshpl gf@@n,fforc@qanm&ﬁsbeeﬂizylhéhe genretection ennditipme firdheplove
| owj h { ti d
e 1 S50 E3 T 0R N s A AL o

exdn@le,exanyl goaiRauRds atkandydromah ardyl grody nis abmeréd dor
into furtherconpounds of formu ). by standard

f | a
T YS9t DB BTG BB o 5T BHe. Tor cxample
. 3 N I 2
6} L Eh HURNRITRALIL A RSy mUB)! BBAE NS ARy group
mag bb s¢movweenfor byamplansy lofdragenationedr @ cstabst suctitas on

1ggacti on, .reduction of substituents, alkylation of
pallgdBER-PPEaME- and oxi dation of substituents. The

r eageftisblapebit @RS QD ©PRLhbbNsroliflis wre!}aﬁ?fég@l%{t@&fymg
are wel | known inthe chemcal” art. Particular
grograliop Besnpé a arathd tor en sty giotptihach meyabe ieoryed.fot exdenple, by

T L
maf O r&Xévaal for eﬂmpl@yﬂay fadtingg vidar- e, SoAeiashpl S € breasic acid such
e

alum niumtrichloride) under Friedel Crafts
as Eiblyaraaresissacia, ok farexpmalee heaaylerownwhick yaydregamovied. Agy example,

. i.de i ' suc al um ni um
by ﬁ?ﬁl@%‘%ﬁ%&l?gg%&%ﬂc&eﬁ II:HI: ée@fdaélp%%cg¥§1ééﬁé%ﬁ I'tions; and the
I nt Thelpitdcoing @foups halydgeemovaly anPasvetichedtagianipd @sthesis
of nmodifications include the Leduct,l oln of a nitro
usiBg 61y CRdonsh e ABCSGY Ly Indhe étcatalytic
hyd§pg %?Ehﬂeeq{?te%&hat@s BdEHeR IR Qe%@el%ﬁldttﬁé%;@tafﬁ%vi%d K a

iron I presence of hydrochloric acid wt
furthemfeatigs obthi datenbon.of al kyl thio to al kyl sul finyl or

Biological Assays

The following assays can be used to measure the effects of the compounds of the
present invention as mTOR kinase inhibitors, as PI3 kinase inhibitors, as inhibitors in vitro
of the activation of P13 kinase signalling pathways and as inhibitors in vitro of the

proliferation of MDA-MB-468 human breast adenocarcinoma cells.
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al kylsulfonyl. It will also be appreciated that in

sone of the reactions nentioned herein it may be
woewessHsy/ desirabl e to protect any sensitive BEDGB3008/050548

t he conpounds. The instances where protection is

necessary or desirable and suitable nmethods for

protection are known to those skilled in the art.

Conventional protecting groups nmay be used in

Gggfcggg@gggkathg&gggg%d practice (for illustration
ee T. ve Groups in Organic
SyntThesdssy usbdhﬁnlpWScegenamhnSkmgy (G894 yul., Ahalgticdl Biochemistry,
ts cl ude gro uch as am no,  carhaoxy or .
20%3?%3-’3*4 %45W%%na%%ﬁ By phichesrwerndsie 11311@% phesphorylation
by 3QBRbRant AGOREAct i ons nentloned herein. A suitable
protectlng group for an am no or al kylam no group is,

f or Aex-4erpliey] trauncaion|of gridom en¢cwnpaes¢agrpmmm1@elmlnwl362 to 2549

or BRHPIMEL RSt AT SRk PP o Pr A agcd fusion

in HEKDOS ex1sGadesimbkd 8Y Q/lil%llamcﬁi@N&lﬂ%ﬁlﬁw&amb@l{éﬁhst@f 999, 274,
for exanpl e benzyl oxycar bon or an aroyl group, for

26413 elsdmElsyd3 FiThe- ‘Gé&ﬂddﬁ%@& (é?n@:@ﬁn‘}ﬂ)tsw@lﬁsceﬂdmew}‘?é routinely
maﬁﬁm}{eed RrobE %}1{hn§% ralery to% %Sﬁﬁé’}{c%flo}( 74 %% W Iﬁlﬁbé&g S modllﬁed

of pro
Eagle' @lgﬁw@th @fedagn Q]DMEEMﬁmwfogeﬁ Lahk@xmardyptm Cgtlogc Nb. 41966-
an ar oyl go renoved for exanpl e, by
02%@1&@!%& 0 (mh@ﬁt 1aaf§wate§ép%talb%fese§% (F ey Sagma Hegls, Dorset, UK,

WL& I\j?)yﬁﬁ dﬁ% 1fQtd %Fﬁ@‘ghl%cé) (Fak[‘e{lb' Qo G5 @E@ and 2 mg/ml
OXIde ierna acy up such  as
Gehd:ttchu((&)ﬁkl)&:saﬁbt@nkiwtgrgenl rhnmigld (T:1Q Csatadn@ld Nd. d01&x62)| &pllowing

treatment w itable acid as hydrochl ori
exrggﬁsmrm&heomma L‘ﬁmgﬁ?@g&%%&? iR T S BeY g il using the
FLARARpa [ ReMMGRT RRMMehid RUMigHSh as

ab enzyPoxycarbonyI group may be renoved, for exanple,
by g poglenmdsowrc)p@pa@d ea @ndstosly @hluagns in DMSO and diluted

: | adi um on; car.bon, t r eat ment

intf Bt R SO BL BTG gt of Fpdl Seb aontcaltalions AtoRyRghfor cach

corﬁf)&ﬁlrdr&ﬁlhhbfﬁ w@f&%l@&h' iQ OLAUP 4 Gfeu?er@a@h%lMo@Wd"mﬁnQ (IO¥Pwhite
for exanple, a phthal oyl group wh may

polysimme @labay((}mmat Bm%na)a AR Caynl raixkl;rb aﬁrercembfrxant ;axﬁ“rvdlmTOR

di met h m nopr opyl a ydr azj ne.
enzyes éyM gy Btadinsglidk %}E’ﬁtf?te KBlé?“H XO&X/S by%t}ba fAgn-GlgyVal-Phe-
Le& Kﬁ‘ﬂ-’@h@ﬂh{" ?%ﬁ AW PHPS?J L4 I‘? §eﬁ@ali’rir}f%3@@YNH9r}F’ééﬁem UK
as ace an aroy roup or exa enz
Lty AP (20 umahmylbugbmummfnqboxﬁmmg Er1b—éf(21}ﬁH7 Abgffer (50 mM),
deprotection conditigns for the
EGTA (0.1 mM), bovine serum albumin (0.5 mg/mL) DTT (1.25 mM) and manganese
chloride (10 mM)] was agitated at room temperature for 90 minutes.

Control wells that produced a maximum signal corresponding to maximum enzyme
activity were created by using 5% DMSO instead of test compound. Control wells that
produced a minimum signal corresponding to fully inhibited enzyme were created by
adding EDTA (83 mM) instead of test compound. These assay solutions were incubated
for 2 hours at room temperature.

Each reaction was stopped by the addition of 10 ul of a mixture of EDTA (50 mM),
bovine serum albumin (BSA; 0.5 mg/mL) and Tris-HC1 pH7.4 buffer (50 mM) containing

p70 S6 Kinase (T389) 1A5 Monoclonal Antibody (Cell Signalling Technology, Catalogue
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protecting groups will necessarily vary with the

choi ce of protecting group. Thus, for exanple, an acyl
w@emaporech as an al kanoyl or an aroyl group negT/582008/050548

renmoved, for exanple, by hydrolysis with a suitable

base such as an al kali metalgshydroxide, for exanple

['ithiumor sodi um hydroxide. Alternatively an

aryl met hyl group such as a benzyl group may be

r V,
N R g A SRR S e Y B PR L AR Baf T 18
PerfyirolElmd 0T atalogaxr Nox@ﬂ@ﬁ@ﬂBJ ands67600B 7R X@pﬁdtﬁf,elyc) were added and the

esterifyin exa le a nethyl n ethyl
assgY BGEFswHe P?ffﬁf%y alsia %@ Wiadt Rt (g TAiTe in %ﬁ% ﬂ?yefgﬁ“%tant
sigidlé Qnﬁn%’ AR 1946 MgRSexe ALt BRI LW AR re i ushi a BARARI Envsion

tert-butyl group mhlch may be renpved, for "exanple, by
instrpmantent MAth an acid, for exanple an organic acid

Zﬁggg a%%)% gty gttgh%%@@e 13 8&8& g’ﬂﬁ uxa%%seulﬁofbn%‘?éié' mediated
phd¥pHs9GLBAL TS p%%ho@lz@éﬂ BbSHatSd pEpRR that is assoc1ated with

pal | adi um on- car The protecting groups

Alphaferpen Sueptavidincionoebgadnforgis agenmpiex wish ﬂyrrﬂﬁe%a Kingssi (1g39)
1AS %? ongpﬁ{;ltﬂh?ig%ﬂétqy%%o te{i wﬁt@l hés%r eE %’r&t 1%% ggéeptor beads.
art. ny o are

nterme erel

Upbo¥str [aghd ckdigsien ar €80pimphél edncas:;e@d f wctelbtef befaﬁ&btﬁp&xqfroduces a
the invention. Bjological Assays The follomnng assa
sigpad thay @alaé%aleﬂ%lr% a%%ﬁoédlﬂ&léf be pESERCeHH WT@R%%%%W#W“S in

an &ﬁnas ﬁaﬁeﬁﬁ HHERRELS ﬁﬁ’ﬁ%@iu'ﬁs%ﬁﬁbﬁd?hé@ﬁa? Qt{rﬁgﬂ?% rEBiced.

|tors as | ltors in vitro-o
act mi&IR emzyofe iPBibitionafora givgn&lst congpat! weaesp@ssetdas an 1Cs,
inhibitors in vitro of the proliferation of MDA-MB-468
Haman breast adenocarcinoma cells.(a)(i) In VitronTOR

(a) )nﬁﬁﬁztr%%ﬁ@mRTIhﬁla%%?s\év@&%)Al phaScreen” t echnol ogy
et ah, Analytical Biochem stry, 2003, 313:

234Tﬁﬂ5$sa3z usadet lphafioneenttbchinaloigl i(Gyayoff aof. e4 nalpioend Buertismistry,

208 3L RS RO OB it G oAt iG ik ghsehgpaion
by tRshBuRst h3OR.t 0 2549 of niTOR (EMBL Accession No.

L34075) was stably expressed as a FLAG tagged f usi
A C-terminal truncation of mTOR encompassing amino acid residues 1362 to 2549

of mTOR (EMBL Accession No. L.34075) was stably expressed as a FLAG-tagged fusion
in HEK?293 cells as described by Vilella-Bach et al., Journal of Biochemistry, 1999, 274,
4266-4272. The HEK293 FLAG-tagged mTOR (1362-2549) stable cell line was routinely
maintained at 37°C with 5% CO» up to a confluency of 70-90% in Dulbecco's modified

val

Eagle's growth medium (DMEM; Invitrogen Limited, Paisley, UK Catalogue No. 41966-
029) containing 10% heat-inactivated foetal calf serum (FCS; Sigma, Poole, Dorset, UK,
Catalogue No. F0392), 1% L-glutamine (Gibco, Catalogue No. 25030-024) and 2 mg/ml
Geneticin (G418 sulfate; Invitrogen Limited, UK Catalogue No. 10131-027). Following
expression in the mammalian HEK?293 cell line, expressed protein was purified using the
FLAG epitope tag using standard purification techniques.

Test compounds were prepared as 10 mM stock solutions in DMSO and diluted in
into waterDMSO as required to give a range of final assay concentrations. Aliquots

(120n12 pl) of each compound dilution were acoustically dispensedplaced using a Labcyte
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in HEK293 cells as described by Vilella-Bach et al,

Journal of Biochem stry, 1999, 274, 4266-4272. The
woiki20677FLAG t agged niTOR (1362- 2549) st abl e cePdT/GBR@®S/050548

was routinely maintained at 37C wwth 5 CO up to a

confiuency of 70-90% in Dul bgcco's nodified Eagle's

grow h nedium (DVEM Invitrogen Limted, Paisley, UK

Cat al ogue No. 41966- 029) containing 10%

g A R A 505 P
(Gc(EebBin-ofat al D@ﬂ)ﬂxlhﬁxt@é@ﬁ&c&ﬁﬂmaﬂf@nﬁeﬁmmRGﬁmﬁe,QI M

§G418 sulfate; Invitrogen Limted, UK Cata ue No.

bio 19113@@291)@ obptrs g et rels et loys-A - A%G%M%gPh%rﬁeu Gly-Phe-

ThtHﬁgzgé fl-Prol $ 418/ a1 SR GRSGI R ‘i&@ (Q h&h%ﬁ( B&HNATP (20
ep| t'ope tag using standard purt’ cat| on

uM)eal aibgoRssolUigst [csmgﬁgug dslsmlq)}m¢paffactsamMQ BOTA (0.1 mM),
stock solutions In and diluted into wate

boyipeearradlhunigi(Q-é I%g/m&aglam(l £ mayD) andsmgnganese ehlctide (10 mM)]
wa§ %ﬁ?ﬁ&{ Qttrb&ﬂstetia@ Pé)fo 1&896‘?11}1}&& each conpound

I on were 0 a we of a Greiner 384-well
| owCwnitrairneclls llh@t p\Mitiut:ed ﬁ)ﬂiayﬁhqm eiz@alpdoatespdnding t0 @aximum enzyme

actgf:ﬁtglyﬁ%ee crfa‘rﬁﬁl/l?)%luéllng 6%? é%il\/lgg)plg*lgtgo g:?ctf)g]&p)g{ll!l(I (ef‘ontroTwells that

roﬁg&é?itd Iﬁnﬁlillﬁm'-é{gﬂall%érre%g@ndeﬁﬁ‘ tdFully ¥ Iﬂ{lbl%beenzyme were created by
Leu- d y- Phe- Tht - Tyr - Vi éer Val - Leu- d u- Ser - Val

addllngléY@@OQEszA BAOhBIB30hM) Is:ompoumiT H he20assiy) scdwiebna were
ut i sing Tris-HO pH7.4 buffer (50
mcﬂ% CF%G?%‘ 32 %‘kﬁ?q’%ﬁe\/%ﬁr@gser um al buPn n (0.5 ny/ rr(L)
DTTE(dh %@ct[g}‘@weﬁ%@oﬁﬂ;@ﬁ‘ g¢ ﬂ?esﬁidﬁ%%f 546 pf 4Pa MthreV@ﬁEDTA (50

agitated at roomtenperature for 90 m nutes. Control
mMie bbgine hatmpilnduiodBSa.; frebxigmh)sing fads-1EO plés p dbntengOmoM)

r{ax1 mum enzyme activity were created by using 5% DVSO
coiNB"¢ad of test compound. Control wells that produced

7@86"[@1‘1&%‘ Hognals MerdRsRPABeHyt (@cflWidnalli &hh&dgy, Catal
P ne Wgeggreat ed by addi r%g IztD('I'e 1% Ifgh]lﬁnst eady aoste

NOt Ba @mb AlptaScreae Stcpigvidin dasoy @%P]r@t%r‘%eacs:mﬁ@md@taéﬁ(200 ng;

Per]i< no%lr%ea, a[tgltog uce l(Ig ﬂ@g@ﬁg %u‘?c&%’f 6%13%§gespe&1 Were\f’@%ﬁﬁl ’&nd the

asséﬁ@latﬁ%weré)lﬁ:‘fﬂ dvermgitunainbtempardtidSiy tH. cﬁrI{TgT st signals

Tris-HG 4 buffer (50 mM) containing p70 S6 Ki nase
ariging o 1&% h%trf‘é‘é}t%ﬂf?éll at RRP nEOWSC e ysing; prdgpvision
mstgﬁw’ﬁ&[ﬂt‘?' ogy, Catal ogueNo. 9206B) and Al phaScreen

treptavi din donor and Protein A acceptor beads (200

ng; Phosphorylated biotinylated peptide is formed in situ as a result of mTOR mediated

phosphorylation. The phosphorylated biotinylated peptide that is associated with
AlphaScreen Streptavidin donor beads forms a complex with the p70 S6 Kinase (T389)
1AS Monoclonal Antibody that is associated with Alphascreen Protein A acceptor beads.
Upon laser light excitation at 680 nm, the donor bead : acceptor bead complex produces a
signal that can be measured. Accordingly, the presence of mTOR kinase activity results in
an assay signal. In the presence of an mTOR kinase inhibitor, signal strength is reduced.

mTOR enzyme inhibition for a given test compound was expressed as an 1Csg value.
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Perkin El nmer, Catal ogue No. 6760002B and 6760 137R
respectively) were added and the assay plates were

wo edob/067050 about 20 hours at room t enper at ure i PCT/B82008/050548
dark. The resultant signals arising fromlaser |ight
excitation at 680 nmwere read using a Packard
Envi si on instrunent. Phosphoryl ated biotinyl at ed
peptide is forned in situ as a result of mIOR nedi at ed

(b)gyo%pﬁ;ﬁgﬁmym'gt]@ssggospho_ryI ated biotinyl ated
ep ted with Al phaScreen

St r &pt mshﬁlhgeddﬁipbecbmd&Hnordgy (Grammal’. eXnalytidnl Biechpiistry,

6 138 1A5 Mon onal Antibody that is :
20@%@@68&% PpRRdE R, E@w @flfsftéaompﬂu a‘B'P“ pRosgRorylation

by HREMbIRRETy ) emtz,Keeﬁgj(&@stmﬁeﬁ bidGfi s, 5ymo. the donor bead
:accept or’ bead conpl ex produces a signal that can be

meaBbVe fagihcts pqugigmumdmé’lﬁKe@@hda anfl reguGRoKyi subs@ts were

. tivit ts in.an as n ence

isoffed iR il IRT HRRERY nRl SREY bieh ol PRI SBRRE

techifigt&e dhe IR M\YMagﬁBh@ it ©flscib génc@aty Eﬁbdl@\fifus expression
conmpound was exgresse as an | C50 val ue.

veolprs - bnmtﬁamaé lepgt INABE haoh afke ablé)aypm&lfgjand p1106 Type Ia

e D PRRR B S5B B A Tordes st Rt S673a 10055 for p110

o, fPI0RI Y p21 08 Fe%ﬁecﬁ@@[@?%fiﬁsu%%ldrﬁh'lﬂbta M@We}éﬂoﬁtFHQﬁ‘rogen

y reconbi nant” mMfTOR"" A C-term nal truncation of mIrOR
Lineiteslo ipargsindyianPaisleaciVl).r €kt vectw id 3 6atavary 2slapted fversic@Rf

Faé*a%@%“ess' Hidbiape s ¢ B R Raw B TR B Pk o110y

1s0MﬂnQ!o|r1@ etb aflino QM FRRIueOT448i1 ARNEINIBL AbceskRANo. X8336A)
274, 42 2 The HEK293 FLAG t agged nirOR

and thg éiall Eﬁg@l)h@taam%ocaegulatbmbm (EMBth AedeysiomNat EEREIKIN)

RGBS R B ST 0 TS0, P e
plf(f‘éﬂ)n"st‘%ﬁ’&@{i‘zelle'd@ éx??essé:c’i%ﬁl'lﬁﬁé p8Ss 1 Q?Ilﬁbﬂgéﬁ%m'ﬁ@ FélRGRs

containing 10% heat-inactivated foetal calf ser um
exr(re's@&n 1S|tlg:nlaa,cull@00u@$yst6m seng stiiklarChial ogue eNoresskgB@a)niques,
1% L

P DRaliien 1B R L EA 686 T2t S EPTARA (2 BoBh A eaniiggion
teclu@ifj@dsogue No. 10131-027). Fol | owi ng

DNA corresponding to amino acids 263 to 380 of human general receptor for
phosphoinositides (Grp1) 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 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 pul) of each
compound dilution were placed into a well of a Greiner 384-well low volume (LV) white
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,
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expression in the mammal i an HEK293 cel |l i ne,
expressed protein was purified using the FLAG epitope
wo 29061768 st andard purification techni ques. TBSTL/GB2008/050548
conmpounds were prepared as 10 mM stock solutions in
DMSO and diluted in into watgr DMSO as required to give
a range of final assay concentrations. Aliquots
(120nl1 2 m) of each conpound dilution were

US%C %?a%g%éll)l[&/ 9ﬁi)§ R%}l%gﬂg Itr gph%% (PQ{ Gw 0 Xﬁ(? E %E@Br%%ﬂmon

coMprisBrgPatsysCypene ket eo(fXeiloen), Bijg-one) . A 1230 ni
[ %turge of refcszorrbl nant@purlfl egl)mT(Bg enzyme, 1 nmM

chqjamtdppmpéibémlqﬂ@fj@m@en@ﬂrﬂgprpaetn@sulfonate (CHAPS 0.04%), dithiothreitol

(D#’E,rf a\? lm%%sﬂ‘ > h@!ﬂde@{f n}_%gﬂ véaslagga Fd IaTte r%onciI tgmperature for 20

minMaés: LyS—GI u-NH 2; Bachem UK Ltd), ATP (20 mV) and a
buffer sol ution [conpr|S| ng Tris-HCO pH7.4 buffer (50
m\) Colestavqlly that prgducedy nHeMyER ignaIcoURINeNADE %0 mgripym enzyme

actgf% vﬁ %&% myeﬁ'gﬁjl '@ﬁ ?ns‘fegll %He%%%%&ouﬁm boﬂﬁ& wells that

er ature m nut es.
prodacddraomaxietuing s1ginzﬁtcoﬁespdud‘1ﬁg ta@futgxnhibied egyale were created by
cor respondl 88 to maxi mum enzyrre activit were created

adddne wertagnnings sMNEd>ipshans AN cEk @@éqle% AR oagdpreston,
tnat
N OR EPFRHEAL, B} TN LY GREL PRI Souions
weteYEAAED T ZAUMEI [ddm congeoatma. These assay
sol utions were incubated for 2 hours at

t errE@z(t"haIte@ﬁ't@n VESEHIPEAEY ﬁfeﬁrﬁdﬂﬁsonsqfdﬁp&@@f 551911?1?4&6 AFHPTAGH00

T
g} BeHe Tyl (S PRl OR T prap ShE: R
mV) Bgm(’ljntyhﬂ(tdgle ]Pg:&g]?l@ Slﬁil)]’G (ﬁ)'sl'te\/l% (IfBlfBS)gni]Aﬁnd\/bﬂlﬂﬂallogtn@No 107),
0 I gnal |1 n echnal o ogu
recg@%%we;u éﬁaﬁeﬂu GHzlP CH Pl 1 R SHRER bRy donor
ando‘ac% E’ﬁ)@ f’g&&rcpglosa@ﬁ&' ﬂnﬂeﬁ%taﬂ&@f(@e{@ @Qﬁ%ﬂﬂgme,
OZB and 67 37R respectively) were addéd d
Betklsh}lr@iﬁé)ﬁqmdtlagmN wsﬁ'7606Qa‘M) weeeradiderhandathe pssayrplates were left for

tufgﬁgrature in the dark. The resultant signals arising
| aser light excitation at 680 nm were read using

20 Bolfa akoth ERMpL&LRE i e tcl‘édflkm'i‘lrllte refUNQBPAST As@ from laser light
bioti nyl ated peptide is forned in situ as a result of
SXQTDR ptehi0ama gvere read using a Packard AlphaQuest instrument.

PI(3,4,5)P3 is formed in situ as a result of PI3K mediated phosphorylation of
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 P1(3,4,5)P3 that is associated
with Alphascreen Streptavidn acceptor beads. The enymatically-produced P1(3,4,5)P3
competes with biotinylated PI1(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. Accordingly, PI3K enzme activity to form PI(3,4,5)P3 and subsequent
competition with biotinylated P1(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 1Csq value.



20

25

30

phosphoryl ati on. The phosphoryl ated bi otinyl at ed
peptide that is associated with Al phaScreen
W®R00epoAs0 di n donor beads forns a conpl ex w t hP€/eBp®8/050548
S6 Ki nase (T389) 1A5 Monocl onal Antibody that is
associ ated with Al phascreen ggotein A acceptor beads.
Upon laser light excitation at 680 nm the donor bead
. acceptor bead conpl ex produces a signal that can be
(b)ggaﬁym,%.mgﬁ AERU Koy EHRGPT €SENCE of NnTOR ki nase
trvrry—r‘e“sﬁ‘g_rn_a'nLQS'S‘aE signal. In the presence
of &he m’Eé}?ud;eidn‘Xalphannédnhé(ﬂmr)logyl(@l’@I eral.r Angytical Biochemistry,
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by }écbﬁl%nPﬁKTﬁ%ZWEK%%MeSTMh@ﬁ ﬁYPIFkﬁ%tIJ»zA' phaScr een
technol ogy (Gray et ah, Anal y I ca ochem stry, 2003,

313DN28 fragma)ts t:m:odgtgdnmamé’lﬁ Keatahytici anyl regulateigt subunits were

und 0,.i nhi bi t osphor ant
isof IR EPAE ihBhotind YRER P%?eaubr Pighdeyis56 5H, A0
techiig@¥EMhe selBEREDNA IitdBRmBnRwdie GRHAb géﬂe@atéBQCLﬂ@s@His @k pcysion
subunits were isolated fromcDNA |[ibraries usin

veasoran upattionie &ull lengthiIPN.A gy caghoo RIBRp ElGonphi) i @IﬂmﬁlQé dype la

o P £ PTG s CRAR Bhee b Tod TREEARAZRE 34 goss forp10

f())}jl tdhd %@fesﬁ&ﬁbel%&w%&%u@ _dlont83ato R JDHESTID RBGr Pinbitdogen

ype I a human i soforms (EMBL Accession
LinNésl, Feisuia Iasye, B&EESAUK)KlﬁEﬁSﬁeqwms p Gatelf@yeaﬂaptpd ivetsiopof

d - cl d i
PR e pbiapind nbTTF Rl st EE R SR o o binfupiak p110y
isofRinSdoedéspddiing ta_félﬁuﬁ/&é‘(ﬁd)fesicﬁleﬁlm‘l MR L RELsIRINSh. OB336A)

of Fastbacl containing a 6-H s epitope tag. A

and thg rﬁ@lhteagthﬂnmmnqﬁ%fﬁypgﬂmbrymmbamt EMRBLpA¢cehsi@yNosdB B FKIN)
eSSBS A0, B8 RIS R B e
pl f@&iﬁ%@ﬁ&§ %e&%%‘p&esgc@\ﬁfh ARS8 08I NBry JiBREB Kf(l}ﬁovyiﬁﬁ e

al so sub-cloned i'nto pFastBacl vector "containing a
expessicn ie that moelovags syBlven Tyipesthiadapd bacliovion skprassian taelméques,

- d th.th 8 equl at b
e MO e B ELBFB or RE Hivd B SOUPFY LENE ) Bbds puifiggtion
techhigiékar d bacul ovirus expression techni ques, expressed

pr ot ei ns vvere(lourlfled usi ng the H s epitope tag usin
st aR¥k gorprsppidiegta amine eeldm L odites3 30pNAuawn gesgahgrengon for

phosgllonolosa & clles%GrpESle) ﬁf?d(?tggn%as ROTRN ggnerc%NAel%? rty%rsmg Uandard

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 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 in
DMSO to wateras required to give a range of final assay concentrations. Aliquots (120nl2
ul) of each compound dilution were acoustically dispensed using a Labcyte Echo 550
placed into a well of a Greiner 384-well low volume (LV) white 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
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phosphoi nositides (G pl) PH domain was isolated froma

CDNA |ibrary using standard nol ecul ar bi ol ogy and PCR
wa@bk@nioorgsae echni ques. The resul tant DNA fragnmenPCTas2008/050548

subcloned into a pGEX 4Tl E. coli expression vector

contai ning a GST epitope tagyyAmersham Phar nmaci a

Bi ot ech, Rai nham Essex, UK) as descri bed by Gay et

ah, Analytical Biochem stry . 2003, 3L3: 234-245). The

- . . |
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adRbSIRA r§thodshaldd AN Sit, K ariPd Bl fif@RS1ukion PR ranth Tiid-HCegH7.6

into water as required to give a range of final assay
bulteor(é@ntMat( pins3-[(Atchglaotidoprepytidimethykawhorsolrpprapdnesul fonate

L Lyt i e. pl aced | |l of a.G&ejner 4- I
ity bS Pl RS0, B o) R s S g e, o ] s
agi%it&l'iﬂﬂﬂ%ate@rdﬂ R&Im crath R8IV S8hut&d oucest ershire, UK

Cat al ogue No. 784075). A mixture of each sel ected

rec Sntglir@ia;mllsphﬁtipfr(j)(@@ecpa g}(nignmy ﬁignz(l _’pgrrnsg))o,nding to maximum enzyme

act%itg{;ﬁv&éegelr‘ g:ré% gé f@% %ﬁ%é@g%@%%@%?(gg% tlgst%g. rf)é\'&% ! B&titrol wells that

proddesiasinfgintuint §ibRERBatD MR 0 AlFVhhidlied enAtelvdre created by
solution [conprising Tris-HC pH7.6 buffer (40 mM_ 10
addipg Whgerfrpagnin (6 uM; Calbiochem / Merck Bioscience, Padge Road, Beeston,

Noﬁ%%‘k%g’ 83? g%@}g/ol’ghg H&i%g?@gﬁgge%g %Elf-ﬁp ({O%Ppﬁ()‘%ﬁel .giq%gsre]%tss%y solutions
Wef%mﬁbwﬁt&iﬁgiﬁﬁécﬁﬁ)r COGniAMe} atvesmaginpahege.at room
or 20 mnutes. Control wells that

t enper at ur e Ct :
or oBedegaction wisrrimped Bidie additiossysdAdrbok omivdxicEEDTA (100

nzyne activity . c b Si 9 L pste

68, SEbinstata TS AT DRSS Y R o due M Rt

aX Biv4iily it@iNBICEPI( B )P BoNoM! Ocll si(gnmsilm,i OathidueNaY 1),

were created by adding wortmannin (6 nM Cal bi ochem /
recwbwnw%ﬁwﬁ&%%ﬁmbagéﬁr%wl%@ﬂ%a@élméﬁrmgﬁa%@}@omr

, ' f. test ;

RN BORA o0 By BRMERY nhiRE S EBTPRAIE paliiEhfec
Berkehine, t8Gp@anab gueeNo Eyohoddr tvberndded asl thp pedy blatdshecre left for

addition of 10 m of a m xture of EDTA (100 mM,
abQbvitn8VLBIEM al bumin (BSA, 0.045 % and Tris-HO pH7. 6

20 Hé’lFrF &f robftteMMranft  fh8 3&%@5 et &lafl ighaty aﬁ)sf% feotfl 144 light

Ce Signhals'Inc., Catal ogue No. 107); recon®bi nant
exqiiation ateB 0@ET wCrqplcadPhbipg oPedkard AlhaQhpst amtruAlcphaScr een

Anti)- gﬁT g?nofr o : :

1(3,4,5)P3 1s formed in situ as a result of PI3K mediated phosphorylation of

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 P1(3,4,5)P3 that is associated
with Alphascreen Streptavidn acceptor beads. The enymatically-produced P1(3,4,5)P3
competes with biotinylated PI1(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. Accordingly, PI3K enzme activity to form PI(3,4,5)P3 and subsequent
competition with biotinylated P1(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 1Csq value.
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and acceptor beads (100 ng; Packard Bi osci ence
Limted, Station Road, Pangbourne, Berkshire, UK,
w@2d0aleygse No. 6760603M) were added and t he asBEEGB2008/050548
pl ates were left for about 5 to 20 hours at room
tenmperature in the dark. Thejresultant signals arising
fromlaser |ight excitation at 680 nmwere read using
a Packard Al phaQuest instrunent. PI(3,4,5)P3 is forned
(C)i N S Pih HESYUY Bl nmedi at ed phosphoryl ati on
of QW@S%M g - PH dormain protein that is
asshisateg defcrinindk pleaabdite f tebtdmeSiiddnahibbehdghborlaion of

ac lex with the hiotinylated Pl (3,4,5)P3 that js .
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by beeraicanpngt ei n. Upon | aser |ight excitation at 680 nm

t he r . acceptor ,bead conpl e ro a
& e AR IE38s 85 BReS ea At s DB Pt
Teddihgth IMidd@sEQMUR REtBodu NG BB 39y e S fEAkLy maintained at 37°C

_conpetition with biotinylated PI53,4,5)_P3 results in a
withédu el upitgaapnilyoncy Ae7(HO8%e SOTRRIBIZel P2y heat-inactivated

knhibetor, signal strength is recovered. Pl3K enzyne
FC?%%?&A{I?%M?%%% gi ven test conpound was expressed as

an F&bBe uedayahé BY1lsivigre dotadhiddrfeonPBi¢ duhmpenitashsisiay Atahas’

The ,assaﬁ used Al phaScreen.technol o%é(}ay et ah .
(Inpgyatiye CeHiTeghmalogion [o¢ s yan Dirgs, CA1 Y57 Satajome Nqy AT104) using

e i 01 nkishi

safAELT0% A0 ARl S QBRI 01 S0 s gt

Alijhets (90l wekd skebddFiato EANA of thagnisnted vesic od b ivihck PaeliurPPb8 Kell
catal ytic and regul at@é% subunits were isolated from

platriRarkimigpgr.i Rasians Moy ¥ anfdairlashoNeceitar Shiteiesgy? damaity of
15068 c%iléj Eégqr?elf e&l@@o‘ﬂ*@ﬁ 611)1- cuﬁﬁl‘eetﬁ&ﬁg 15&%1%% Suter wells to
were us 0 genera acul ovi rus expression vectors.

preventRdpé effediar The dellb weenigtlibaovefnigiaicn 391C Witk 5po COL0@allow
pil Gandpi | O Type la human PI3K p i 10
thepsigradherg: (EMBL Accession Nos. HSU79143, S67334, Y10055

for oR cia é%h%%elé?wkrel tre%dg)é%l 2 ti co gjn&seﬁﬂeﬁédb\é{%wfzr 2 hours at
wer e su%-c oned Into a p TI%)vecPtor (I'nvitrogen
3790 with &bty CBeuiitaicompounds wdrapspangd ablk) mMbeck scligons i [BMSO

e TR RS G TN T AT
wete 10-f3%d the required final test concentrations. Aliquots (10 ul) of each compound
dilution 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, Dorset, UK, Catalogue No. F1635) at room
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; Gibceo,
Catalogue No. 10010015). The contents of the plates were treated for 10 minutes at room
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i sof orm corresponding to am no acid residues 144-1 102

(EMBL Accession No. X8336A) and the full |ength human
w@B®a/ooBgul at ory subunit (EMBL Accessi on No. HSPLB8KRNE/050548

were al so sub-cloned into pFastBacl vector containing

a 6-H's epitope tag. The Typp la p i 10 constructs

were co-expressed with the p85a regul atory subunit.

Fol | owi ng expression in the bacul ovirus system using

t r.d.bac ' r essi S
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of BBSAAR0E%PUnbEd-2@t TR peafitubdiltiiesn’ HaNAr Gas f@m@ﬂdh@goﬁ@pemﬁc

am no acids 263 to 380 of human general receptor faor

bindipgsirbIAsIIesked & (iepimont fay ld&\*ﬁ Riyogpistemgeyagreal 41 digugt (50
ul) ol?l\l%lécﬁ(%qﬁﬁfey %%ﬂe%gstlﬁéﬁ)gg?r(ﬂl raoskﬁﬁrﬂlsﬁk ?r[g{/lgnlg\% %g\gés?% trade

maﬂgbpﬂeﬁﬂ@@dvefage@ SeBFo¥d ATB] . a lﬁﬁdtlhre%XPBSSﬁld@mS\?/@ THheEn-20. The
contai ning a GST epitope tag (Amersham Pharnaci a

"blegikinge nlleRypweainveEaretae ceJka Wa@ igedaterlpen! hgurat ggpnptemperature
Ly 0 4
il R ob P SLRSRETT hihosy Sllon SR 01 gRine

HitdBinNHei$s, amziamm@giimWQW) the@ hd B@ﬂmm&dﬁ mna ‘blocking’ buffer.
r epar ed as 10 M stock solutions in O and di |l uted

Cellhwensashes thatediaes ipaduixfue of BBgiape 0&5 vahyecrof0.f Syhgpquently,

celﬁsﬂit?‘qul gﬂ%lg({f'%d’rqtﬂo%l At roAlnI tgﬁjl %:I%tu(r%axgtﬂ d”%e;@f?uo? q@i&hled goat anti-

npoun ution were acou I Ca spense usi ng

rabbﬁb@@f(ﬁ) ECH® wabl) M@t Protics, I&VMﬂighn Qfmﬂec@P@isIé@[ UK Catalogue
384-well | ow volune (L whi t e ol ystyrene plate

No( &1 )09 thaghed besa, dllgpqgﬂn]e OQ/@yblo BAe e Cells were washed 3 times

qucest er talo
wiffp WERRE SLP At B0t ThPRERY A0/ lAT P Dul b il cach
Wen gﬁd tHo e ek, 01 1E2 S AoktBaté é&léﬁ&n@&ﬂe'ﬂu@t&ﬂ&ic@ s gnal was
i nnear Road, Col unmbus, USA, Catal ogue

deta@@h@m nalyseq. phosphat e (ATP, 4 MM and a buff er
S ol P'Ho?e@cin%g ﬁggé ééﬂ?}%se-r Elelté oﬁ(a?lneﬂ it a@ﬁ' E&ﬁﬁoénﬁqx/e%/laneg@sed and
the?nieg](es of hﬂnlﬂarrmd 0D$@p§el4)76|1mhwhﬁaxméﬂsed ad arpi@peaiesul f on
(CHA 4/@ dlt h| ot hr e|t oI (DTT . , and

r ooghfsec@gﬁgrd%fe%ﬁleg Ble a%glt Flsé‘s@ p@%ﬂag f&l inM¥Blt céll hﬂﬂfferaﬂon as

pro m ni mum Si gna corres Ing to nmaxi
asseyszyY mng@bllminfcy Axeayecanriedinebghy AUNIDYyMBASShDMBObreast

adelngggra%gmgfceltl ?1 (f(?gq)?gnqgche%o rgata?ogumﬁ\llo ?TII]Q ?52) was routinely

maintained as described in Biological Assay (b) herein.

For the proliferation assay, the cells were detached from the culture flask using
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 ul
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 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
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produced a maxi mum signal corresponding to fully

i nhi bited enzyne were created by addi ng Wwrtnmannin (6
work4oo@ad7b0 ochem / Mer ck Bi osci ence, Padge RoadPCT/GB2008/050548

Beeston, Nottingham UK, Catal ogue No. 681675) i nstead

of test conpound. These assay sol utions were al so

i ncubat edagitated for 20 m nutes at roomterrperature

Each reacti on was stopped by the addition of 10 |

1nc%a§§d ﬁ%é g? %Oj ?}_ﬁir %ﬁi\@wkﬂ%‘f%&ﬁtﬁﬁéd{'%&ﬂﬂ&%l@wnhout test

corBpaindnyl at ed- Di C8- PI (3, 4, 5) P3 (50 nM Cell Signals

0 R e ST e i
of Ijq’ﬁ‘@f wahghREGEPHR ccRERLR ihdFAdATor P ﬁ&lﬁé L3 BiCo Sﬁieetﬁ&ﬁum was

Limted, Station Road, Pangbourne, Berkshire, UK,
ren@a/teélam@ (e cbls 660 @@BMerwﬁked h}dd@dirrmndwtt]ln éO(baBa@a mixture of

eth?l&f@ i g%@f a'ﬁ?é&ﬁ%ﬁ?@%ﬁ 55/%13315@8? i¢ é‘H% 5 Syrs%ter for 30
miftésSdt REorh HOMArATRY THePRls BXGER %n%@@vaé?eg HHBWBHEPBS (100

read using a Packard Al phaQuest i nstrunent
ul) PIAqaedysTyRschioricaicidg@M, A 08 it uwassadded esedch V\@ﬂl R8BI 20 minutes at
medi at ed phosphoryl ati on of Pl (4,5)P2. The GST-G PH
rooabmmr%wsﬂép GelisereveshedBdsoayidly P H{yﬂrwawc@@% (3%, 50 pl;

o he t
Siefith (g g ?@W%s)%&@?hoa%a%??%gsé%%%fgpeaﬁﬁe% g room
tenfflephascthe ewliStvceptvashied ragaﬂ eefitRBS.beads. The
enymatical | y- produce ,4,5)P3 c rrpet es with
bi oPTHy MEOBPrasIon3va, ?df 1H‘B+h%a%§>rt 'R 8L epMdERRFTRture with

moggeoe{n%-%rdlpﬂﬁfbo 22% ullf t%g%%%‘fl mﬁ%hieo@Aa S6%gta Ieg\ﬂ)gll\/lDﬂOO)

onor bead pto produées a
that wag dibaed be0rife 8BS reedtainiee t¥odd $¥yhiyd 085 3K eein®). aldhbhonintly
to formPl(3,4,5)P3 an sequent corrpetltlon Wit h
antfhogy Wiy FEPSFdpTiEiEiwe wishes PE% Pt £O s lisahipncd dncriiaied BrdU,
| | | ) _
the gPS RERFERATEEL Bouhy PN TEre M st 80 uf sl Blogot Tween
20 guffercohasding o 1P 000 diluten expices deck 488 Blhelﬂdfﬁébavaitﬂﬁlo(lﬁ?) IgG.

In Vitro phospho-Ser473 Ak ay Thi say.
Forqapualingtiwsot threceigiict quy, aolr'l‘{)@s@fl 2 Sf%tamr{Mcﬂ?qular Probes,

CUESEN ) L0 A5 M s o
Subseqiidnelsh) PBR (H10atle waeadikd to badth weelharethe plaestvoere agpdlghey using a
Cel (l)Jnelllr(]:ts Ialtrg}tf secail(%g tas%resesstogl{ cellnr?ugn?‘t?er %gcrl] reurlﬂal eerdof BrdU positive cells.
Fluorescence dose response data obtained with each compound were analysed and
the degree of inhibition of MDA-MB-468 cell growth was expressed as an ICsg value.
Although the pharmacological properties of the compounds of formula (I) vary
with structural change as expected, in general, it is believed that activity possessed by
compounds of formula (I) may be demonstrated at the following concentrations or doses in
one or more of the above tests (a) to (d) :-
Test (a)(1):-  1Cso versus mTOR kinase at less than 10 uM, in particular 0.001 -
0.5 uM for many compounds; for example 1b the IC50 was
measured, the values was 0.55uM.
Test (b)(i):- 1Cso versus pl110y Type Ib human PI3K at less than 10 uM, in

particular 0.001 - 0.5 uM for many compounds; and ICso versus
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by | aser-scanning. A NDA- MB-468 human breast
adenocarci noma cell line (LGC Pronochem Teddi ngton,

wotadiessx, UK, Catal ogue No. HTB-132) was roupCTieB008/050548

mai ntai ned at 37C with 5% CO up to a confiuency of
70-90% i n DMEM cont ai ni ng 1Qfp heat -i nactivated FCS and
1% L-glutam ne. For the assay, the cells were detached
fromthe culture flask using 'Accutase' (Innovative
Cel | Technol ogj . ' . )
No. AT104) us?%g)%‘sft@%&% tg?&%g&clﬁ tg%%ltﬁoﬁ{d@rg%g% 0.001
resuspended i 0.5medifer menygcongpdhindxl G5 cel I's per ni.
Aliguots (90 m) were seed into each of the inner 6
nel 15 of o bl REE PHERAPGTOR rts IBF%%P@%FT@FHE‘FW,SJ c
Boston, M, Ul .adi@l3094e1 No4 12092489 to give a
density of -15000 cells per well. Aliquots (90 nl) of
cul Testécredi alGseverspd Swed 473 in Wt autssrthawe] 0 M, an particular 0.1 -
prevent edge gff S. The cells were incubated

% e8h I bty oGP RE T Fdrap s

over ni ght at
On day 2, thenegduréd Wt ddceab@d thi viahuck @kte £.OBRAUNISUM;
and incubated for 2 hours at 37C with 5% CO . Test
conpetinds wer ECprelosrtban 8 uMd nM st ock sol utions in

DVEO and ser ?’hé Yolf%%i#%?&g%ﬁesﬂ%%?g s?e% iWefm%gt?g %’%’!}}2 Test (a)(ii):

nedia to give a range ncen I'ons

Hx-Mel d|that (8ayi r edxfNnal |tRst (ag@nclentBxals.ons. Test (a)(ii)
Aliquots ](10 3 of each cc)nPound dif uti on wene pl aced
ina well G iplicate) follghWMihe final reqglfis

at A [

COi] er 5177 AS ad E Al ﬂl,lﬂb'foﬁpgigﬁ»e con Ui, ed(b'[

plate contained well s having a final| concentration of

10Q mM LY284092 (|Cal bpdchem Bewston, UK4 Cat al oguisl
No. 440202) As a maximim1

esponse control —wells
cotd ai ned 92EVB0 i nsBead of 8t conpoufid. Fol | BRPHY

imeubation, e contents ofth Fates re fixegn
triét}':lt nent %0%5}16561 1. 6°o%queous' oﬁmal dehyde sollut ?'8?3/9

(Sigma,

Pooless Dor set 3b UK, | Capalipgue No. 5£163%) @367

erature for 1 hout Al | Qllhcpqllpnt aspniration

rs,()c-‘clqﬁ‘§7\/\/e_re cd¢ried GR0308ing a Tecan 569\%@;4
. 00 a ’556’.0¥§’5““|’ SELEe Y 100574
sofuti op was Tenoved and the

2b 0.0068

The compounds of the present invention are advantageous in that they possess

pharmacological activity. In particular, the compounds of the present invention modulate
(in particular, inhibit) mTOR kinase and/or phosphatidylinositol-3-kinase (PI3K) enzymes,
such as the Class Ia PI3K enzymes (e.g. PI3Kalpha, PI3Kbeta and PI3Kdelta) and the

Class Ib PI3K enzyme (PI3Kgamma). More particularly compounds of the present

invention modulate (in particular, inhibit)y mTOR kinase. More particularly compounds of

the present invention modulate (in particular, inhibit) one or more PI3K enzyme. The

inhibitory properties of compounds of formula (I) may be demonstrated using the test

procedures set out herein and in the experimental section. Accordingly, the compounds of

formula (I) may be used in the treatment (therapeutic or prophylactic) of

conditions/diseases in human and non-human animals which are mediated by mTOR

kinase and/or one or more PI3K enzyme(s), and in particular by mTOR kinase.
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contents of the plates were washed wth
phosphat e-buf fered saline (PBS; 50 m; QG bco,
w@2d0aleygse No. 10010015). The contents of the PCERGB2008/050548
were treated for 10 m nutes at roontenperature with an
aliquot (50 nml) of a cell peysreabilisation buffer
consi sting of a mxture of PBS and 0.5% Tween-20. The
"permneabilisation' buffer was renoved and non-specific
bi n
oot el G By RL P8 KRt R bR cobpAHE 18 bmpound
of fouhfikar(l)c oma;plsetrmlagemf:alﬁﬁ’/acdepteMe skt thesdms|defihdMirvialin

istered trade ma Bevera es, Stafford,
assé%]lg‘i’%wgﬂ AiPRRIRAsCCa, BSC%FHEF g(g 020 The
' bl gk LaEposRInk ©F tﬁ%ﬂﬁvén%@ﬁﬁ?«gf RN tf&?n GalabR (OB 51%1 pse (for

|ncubatedfor 1 hour at roomtenperature with rab _
exzamptlé aphbbphozsiges(1Bed 473t captilbo dgumts ot Pibn Sl(Sﬁ@nsmnswnulswns,
naII|n H tchin U K. ., Catalo
dlSR%S‘gﬁﬂWJFFFa‘F %Eﬂﬂ%gegﬁu%ﬁ sy ‘gdﬁpl‘r‘ﬂ Us[IBE RS O Cieams,
oinBHét8eclsColl dRic¥®I & o @%B&ﬁoﬁ@éﬁsﬁsﬁdm@ﬁﬁs) foradmlingétHtRn Bl
PBS and 0. 05% Tween- 20 Subsequent | cells were

inhplat o Efoe exangle 18 hﬁmlyalwld@omvr@npéa iquid @cigsel, for administration

o SRS | 50RO ARP AR, W
(foid}ﬁ;an{.fﬂé a Dgutle NQueo%Js o1 008 }oltifi@i fon adirdyessuspiubutit@teolis,500

in ' blockin buffer. Cells were washed 3 tines with a
intigpgitgpes! oF INBRARUsFHERTGloNmEOT fb @ AUPROSIIOR feN Tegfabdosite) PRS

(50
T g
usisg gotadenu\mal pledrext@dicalnck c ity swedl. knbivinon éscen CEhud pgenpositions

res se data obtai ned with each conpound were
int %ﬂﬁlﬁﬁ $‘§é’dia 218 oYy g‘& SFPIh PRI €518 G&PP%QPgnS@VeE%H}gn

ﬂaﬁ‘ﬁrl ‘%ﬁd/%i(ﬁfe@é%%eaa%eﬁ’t@ I C50 value (d) In Vitro
468 human br east adenocarci noma Proliferation

ASS@G Tnpentad g@tyvedeg@dwnhfé@t is hembtictl iwtith agke or extre excipients to
onpounds to i hlbltcel 0|frat|onas sessed
prof B e s 0 iy B8P Ry ok MBS B G ea and e
parlibiBr ol iR nAASRALAI Foh exinsle!d folhiati ¢i-faende® mﬁrﬁm
Cat al ogue No. HTB-132) was routinely maintained as

adrgiaésiatipe i fiynagis Y18 gcerpl neeyuging oy cxiwppe.rfronrdmg foel g of active

agé?l'E ij[lbtfe%{lﬁ Blz @ ot P Y25 Rt {5 Lt;la frgmdle{ afdbqgg) (%)%{Bohﬁc?ed with

ure usi ng tase a seede I nto

an ﬁpbmmats aiaf C(ﬁlVbﬂlla@tI@rIRﬁl@kaf ekcBficevhichlnatyevaay franctehosai § Yo about
of SOOceIIs per in. 100 M of conplete growth
98 Rerdr. ym*églmfélreﬁ MR ned 100

The size of the dose for therapeutic or prophylactic purposes of a compound of
formula I will naturally vary according to the nature and severity of the disease state, the
age and sex of the animal or patient and the route of administration, according to well
known principles of medicine.

In using a compound of formula (I) for therapeutic or prophylactic purposes it will
generally be administered so that a daily dose in the range, for example, 1 mg/kg to 100
mg/kg body weight is received, given if required in divided doses. In general, lower doses
will be administered when a parenteral route is employed. Thus, for example, for
intravenous administration, a dose in the range, for example, 1 mg/kg to 25 mg/kg body

weight will generally be used. Similarly, for administration by inhalation, a dose in the
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of sterile PBS. The cells were incubated overnight at

37Cwth 5% COto allow themto adhere. On day 2, the
wa@edbsomsr e treated with test conpounds and i nECbaBe@s/050548

for 48 hours at 37C with 5% CO . Test conpounds were

prepared as 10 mM stock sol ug ons in DMSO and serially

diluted as required with growh nedia to give a range

of test concentrations. Aliquots (50 nl) of each

o TRPUBAL |80 4SS ERS R Ll 0 B! s
forgg atig comnmgabngdll (bmlglttc:s IOlr’]s gnefl d a)nmduhg of tlﬁse'mtvemianlmgo und.
B92 a)stagﬁid hg?%l ﬁgﬁkfwwatt#%é e f"fé%‘%@ﬁ PG harproles in

tunfSirigtn R & WlCHBRLRsQYihet RIS, Me 1'13&?7@ foﬁlﬂalethﬂqﬁié Héﬁ)}pounds of

was renoved and the cells in each well were fixed
forpuba nprssesaipbientH0i-inonf actiwyxthueleit af badicherhislobtubd by way of

ti.c aci 90% et han | aci al acetic
intf}iiEh & TER ke indeb P PR IR she BB rmer ot ur e
Th e AGEdrimgly) t1RAGMpORhds HYRAE p1R&H &l chibrt e Wi VAlUEBSartiL Bfnour
Aqueous hydrochloric aC| d (2M 100 m) was added

m).
agangs. daeticulisly, theaonmounds ofithepigsenainvenoen are wpslue ay enti-

prothlf‘e%at?\? %S(zp@ qu@%%%ﬁg éﬁx\flgsf”‘v% %ﬁtg n tﬁ§co{%ﬂﬁ3%ﬁ%@{or treatment of

solﬁbhiﬁd)rﬂ@uﬁl&ﬁﬁomﬁhﬂseasé\f Pﬁﬁciﬂ@rlm thelt@Bp@inds 0Dfie present mven‘uon
nperature, the wells were washed a%al n wth PBS
are@ﬁa@t%@d}ew?f&% IgHC RERY et EARRAL PR EBRAIBTY which are

sen?f'?HfE: n?%nhﬁf?t%ﬂ Stetﬁﬁ’% W o BPE%?&@?@%I%E% t}éeéﬁ%éfkpﬁd[}{e Class

tag, I hgarmne,
Ia mmmymeshatd tha €labs IPBK dn4hel FuRBS, terbaipoinds dlﬂ)Zher&Asent

.and 0.05% Tween- 20. Unbound antj body was rempved w
i EOPALE el IPRSUSHB RS LR e%tpleph%fgtﬁg%s’rta@@ars which

areBh&ithted MBnEEH %qun*roﬁagn@%r 0RE oA mdRUSS 1A Pm@eﬂzymes such as
tenperature with and 0. 05% Tween-

thetlagsdn PEDR erdymiasgnd tm% @_lasﬁdbcHIBIatenaym@)f T m@md@may thus be

8-1 abel | ed t anti.- se | For visualisatio
usc 8 prERFe wEAeEin AR HERHES AR infi arh-BiRed Bling ocd of
suchVRaghdht AC s ReMpokstsah LU to Eﬁaﬁ&) an¥ASKagdgde inhibitory
Each plate was washed in turn with PBS. Subsequently,
cffega w@unmlgod\%gmﬁwééunqeé o e Wgatmeind t he pl at es

e R R I S
should be of therapeutic value for the treatment of prohfera‘uve disease such as cancer and
in particular solid tumours such as carcinoma and sarcomas and the leukaemias and
lymphoid malignancies and in particular 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, ovary, pancreas, skin, testes,
thyroid, uterus, cervix and vulva, and of leukaemias [including acute lymphoctic leukaemia
(ALL) and chronic myelogenous leukaemia (CML)], multiple myeloma and lymphomas.

According to a further aspect of the invention there is provided a compound of
formula (I), or a pharmaceutically acceptable salt thereof, as defined herein for use as a

medicament in a warm-blooded animal such as man.
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Fl uorescence dose response data obtained with each

conpound were anal ysed and the degree of inhibition of
wo/DNRB7468 cell growth was expressed as an | GBOT/G&Rw8/050548

Al t hough the pharnacol ogi cal properties of the

conpounds of formula (1) vargs with structural change

as expected, in general, it is believed that activity

possessed by conpounds of forrmula (1) may be

d j t]
SoTHOES S 5, L0L IOV R ILE ROt o
for(na)a (1), or a pmﬁlaxzartsuhy adiceRakicrsal eheatof] &&Ef hbdihler&ﬁ foMise in the

in partjcul ar é%ﬂ? 5.mM for s; for
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ibﬂmuawﬁmbf@phmamymdmn&mmn@pmbbndhHﬁﬁﬁﬁM6n®@spdhm@mdﬁymﬁ1nthe

PBK at. .than 1 in particular 0.001
prog BT PaePRRje R A dar oy e aRisRE S BB Coo vas
me aﬁ'dé&dm@rio b @eer F6R@s 00 fe, inVdhgiod Me R ph8ViBeBPeothpound of
11.74 and 20 MM Test (c):- 1C50 versus Serine 473

forjnglanky, opg ph@’g@cmﬁ@ﬂllﬂ acaeRablersal ghergafidsaleliged hereimgormae in a
waffnq rlal(;](;%n a&%ﬁ? glyc@lda%)man R n%)ﬁ? qulfa%iVIe%ggllﬂt%n lth%%%n%‘?men& and/or
asl ons he val'ués were . an

trea]tm%ﬂf@ﬂprﬂlﬁﬁfatl@d)hseasb@ﬁ&l atcahess than 20 niv The
foll owi ng exanpl es were tested in enzype ass(ﬁ
(a) (rrordingre ac,f%brﬁ%?é aprest offthe Hyepiiers 81 [sivevidsbihe élﬁ"eOf a
t
co S L R R BES PN RS Efdefineg herein
foritinvenotii@nmdda Iaaﬂl-@rc(hfarapw ¢ifent Ilrazl warm-lbildmldbd ami@Rsuch as man.

Ein%ﬁg 512{38 |r91 f‘grg\iqr %l%%;ed lgl{lsfn gs%lggt%g lg?nlilgl n@%?[]ée(rg Iissp}?ovided the
useRt (ﬁ}ﬁadoﬁﬁﬁunf BKReha 13D o zgﬁﬁiﬁ'}nta@éut@ﬂ% ﬁ&gptgﬂ@%ﬁt H{%ré%@'ﬁs defined

enzyme (PBKgarmma). Mdre particul arl’y conpounds of
herpings élrt mpmufecitiicor amagiidaataat {draspar the puddaetior mnmntl)prohferatwe

o)t NeM ATt T R RERAER ™ | partieui ar . i nhi bi 1)

oneAQEortiiz@o RBItIRM YRt oflth€ invention, there is provided the use of a
compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined herein
for the production of an apoptotic effect in a warm-blooded animal such as man.

According to a further feature of this aspect of the invention there is provided the
use of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined
herein in the manufacture of a medicament for use in the production of an apoptotic effect
in a warm-blooded animal such as man.

According to a further feature of the invention there is provided the use of a
compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined herein
in the manufacture of a medicament for use in a warm-blooded animal such as man as an
anti-invasive agent in the containment and/or treatment of proliferative disease such as
cancer.

According to a further feature of this aspect of the invention there is provided a
method for producing an anti-proliferative effect in a warm-blooded animal, such as man,

in need of such treatment which comprises administering to said animal an effective
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i nhibitory properties of conpounds of formula (1) may

be denonstrated using the test procedures set out
weorogioor7and in the experinental section. AccorBiCTIGB08/050548

t he conpounds of forrmula (1) may be used in the

treatment (therapeutic or prggohylactic) of

condi tions/ di seases in human and non- human ani mal s

whi ch are nedi ated by nTOR ki nase and/or one or nore

. ; : T

o TP o R A R ot o
defaeapieren.ng a conpound of fornula (1), or a

pharnacguticall a%cept%gle salt thereof,. as defined.

her &cfPriing4de g CARUIG; m1%as§ﬁg yq:rggn!tl}ere 18 provided a
mefHoA G0 #Bliseifd érg%ﬁf-irfi’rﬁs&@éﬂ‘fé& by (N &nEARGH lahilBP ﬁee%lfeiat:‘& solid

invention may be in a formsuitable for oral use ( _
tungova dpkescas atvainneilsodaddaneng esich handnon reod vf gmp$ught@sent which
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cotighfate Pampt g g RAg AU BTSN gL pr & PP fprmula (0
or Mparfnb &uti@XBNTIceptable GAIE Bi¥Feof s e MB& fereigel s, Or
aqueous or oily solutions or suspensions), for

adniefdingtto eAumher iapival eftthe mvenben Giregrip pwvidedahd psealy

L vide er Or liguid:aarasol ). f .
co A CORRET 55 P RS 9E R ey gt e
in tht Aty fadiuvd ddmpdieaiacnt for udedn thegiréevin@babr treatment of proliferative
.admnistration (for exanple as a sterile agueous or
disgasp yudgsireness i dvarmthlepdsd goignal sydcastddeous,
I nt f&@@cﬁﬁin&qgg%rﬂ%r fédﬁ?r% §Wﬁ§y%p@5t R iedfondRer is prPVided a
suppository for rectal dosing). e conpositions o
method fomthe ptaventiorayr thmtrobtt @il pedifdyticodiveast suehak cancer in a

rocedur es. usi ng conventi onal arnaceutica .
W@%ﬁﬁ@%@@%ﬁ& Wi 1 RCTheS Sﬁ?l% treathga Wﬁlahﬁa@ml?eéns
adrh M €90 (8 QIR aHIEARY HRMRLM cdRF oYM EILNF b

nore col ouring, sweetening, flavouring and/or

phaymesartigally sescpigelntsslt thEhefavslgfinedliergiot i ve i ngr edi ent

that, i s.,conbined with one,or nore exci.pients ,to

ke RRIR ke DO iR FERURLER Ry gppound of
forB@REMA bR g phactiiRalpsiceptaBRisel tineb(l alcPiacd h&bindor use in the

route of adm nistration. For exanple, a formulation )
preyertionds drepdrend pAthosaiimimeuss which ars sepsiiymigrishiRjtion of mTOR kinase

I i I . r t

Tt PPl AT AT A b s o pisk
engxigitae aferiovolied i@ tAOLga kraaatpoomstess which lead to the proliferation,

appropriate and conveni ent. anpunt of excipients which
Surﬁ’é@f’ VR Ve hrabBiarasy PRl tuaessHeent by wei ght of

t heA%@Jr@ingQQ ORQFdr iffure of this aspect of the invention there is provided the
use of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined
herein in the manufacture of a medicament for use in the prevention or treatment of those
tumours which are sensitive to inhibition of mTOR kinase and/or one or more PI3K
enzymes (such as the Class la 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.

According to a further feature of this aspect of the invention there is provided a
method for the prevention or treatment of those tumours which are sensitive to inhibition

of mTOR kinase and/or one or more PI3K enzymes (such as the Class la enzymes and/or
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The size of the dose for therapeutic or prophylactic
pur poses of a conpound of fornmula | will naturally
wo 2009/0a06®r di ng to the nature and severity of PEEGB2008/050548
di sease state, the age and sex of the animal or
patient and the route of admggnistration, according to
wel | known principles of nmedicine. In using a conpound
of formula (1) for therapeutic or prophylactic
thegﬂﬁsﬁqﬁ g’g?élg%{liynlleh é&rﬁ gﬁer 121“) (e)&r) ﬁletgg Pélstl;a‘i&&g:}léﬁ slteE%B%h lead to
therpgaslkfgrahod,ySuan:ghmvmvdnemmlerﬂigrag;a)r\yeuh1ht§z of mmrwur eclls which
di vi ded doses. In general, |ower doses be
COTHRFHCR @g%v%ﬂ%f@ﬁa %&P@ﬁﬁléﬁf PUYRpQIE Q}M% Py, of formula (1),
ord mmaé&ﬁlcamb&abﬂe it tﬂaléero%va% RRHReARUFiRl Stration, a
dose in the range, for exanple, 1 ng/kg to 25 ng/kg
bodg)xcvmrdglgtto wifuithey @sractatbﬂ the Ersyenuts@dthelsl 1srptoaf|tdeyl a dogypound of
stration b ha at i for .
rorBiR 0l 8t & Shirgecich M e bRl s BuFRd: et RORE i g n
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to 0.5 of a co of this invention. As stated

a Ohasp &3 RI3K enzymcion &hass dh B3 Keinemiiei lnlalbéonymﬂfepﬁe PBK
enz}%&?‘rdfﬁg\{ﬁerfg él‘?e% féatur% %%g %.]% tl’?e @%(%I\ﬁ%ltnlt?%g is provided the

nuner ous I Seas oun

useCafpuUipdand bf fopnulal (@), ()1| 3 phosseasicplof mbptabllblsalt tlfémdif as defined
activity which it is bhelieved is, obtained bi
herpigrn gha amagtuismbr msdiesrens apss ingievigmedond Oby k%ﬁ@ inhibitory

ofiERn@BEY PBk eﬁ% r1g 1'33!) effe@@ﬁsﬁ%%g% ﬁfPlgﬁeenE};Iﬁé 60 lass Ib

I nvention are s anti-tunour agents.
PI3FB’aert21ym¢I1a]n1byorytdﬁkct)onpounds of the pr esent invention

ar e of alue s anti ferati.ve totic
ant PFHIIEQ a%afé%q%laépq<3h04 h% MYSREY) ﬁhﬁ@ﬁf Qlaﬂarqyec?eﬁamethod for

provi@ad MRNIOPkinaqd inflibABE/ Qfect a&%& PSRy S $8RBi€ory cffect (such as
Particul arly, the conpounds of the present i nvention

a Clase I@Rﬁ&:@@mﬁ:@r bdasgdle PIAK enrynteanpibdoryreficot) Vdnch comprises

tretrrent t urs_whi ch siti
s T ol o A B S b PuiE o ienticaty
acc% wmaumébf@ defigehasm. | a PBK enzynmes and the O ass
PBK enzyme. Further, the conpounds of the(gresent

| nvAKEqrameap 8 laliss deaserc o thsdnyaaipn thareistrievigedsy eermpmd of

B £ 5 IR AT MULED SCERELaLE AL eTE

treaﬁﬁym&aﬁmhnﬂmhim)rﬁhas&et abRBicten airmags divchséd)émiduas diseases
I b PBK enzgne The conpounds may thus be used to
or g diguiessuiah RHCR-enzyme inhibitory effect in a

war K00 80984 2R fedtite RERR iR ention there is provided a compound of

formula I, or a pharmaceutically acceptable salt thereof, as defined herein for use in the
treatment of solid tumours such as carcinoma and sarcomas and the leukaemias and
lymphoid malignancies.

According to a further feature of the invention there is provided a compound of
formula I, or a pharmaceutically acceptable salt thereof, as defined herein 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 the invention there is provided a compound of

formula (I), or a pharmaceutically acceptable salt thereof, as defined herein for use in the
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such treatnent. Certain conpounds nmay be used to

produce an PBK enzyne inhibitory effect in a
wowgoati7eoded ani mal i n need of such treat nent PCH&B2008/050548

stated herein, inhibitors of mlfOR ki nase and/ or one or

more PBK enzymes shoul d be ofygt herapeutic val ue for

the treatnent of proliferative di sease such as cancer

and in particular solid tunmours such as carci nhona and

A i [ - | 1CI.es

re R A S e P B PLBNE b RAg R R
gastraintestindlf tiskine obsophsgus, oalrgrpaatram, skinngstés, otroid] mgrus, cervix and

smal | [l lung .canger, .non- . ce]] lung cancer and
vulih R g%':k R nuesrAL %t BHLIPICHEgmAGE dapphomas,
of Naé‘orginlg% dYGiher 200G oPliRAHEIi R BRG e ﬁ'lﬁioﬂﬁ&kﬁhe use of a

ki dney, liver, gastrointestinal tissue, oesophagus,
coropaumy of femureds or slipharmacesticadly atdeptablakaltuhaeefs as defimeil kerein
. and vulv and of. | eukaem as [,i ncl udi ng.acute.
in sttt e PRt SAAT) 23 A0t B4 EEGS intmatory
disbRbK 385t EMVhys dibabésDlrBmNEH iR Lot at dFRROMEASdiscases.
According to a further aspect of the invention there

is ﬁpwﬂ@gdo a f@r@hgg deatere of thegpygtign ([he)rq isgrogded the use of a
' I I , ' .
o FRRERF A 2L e SRR s USRS e

in tA8infRL 28t o B mBBivarACtabthisedn the tBeatrhiérit € bf @gidatinoodfs such as
the invention, there is provided a conpound of fornula
carginpma gpd gargerapaTddhe jeakpanyianandlymphrl mallgnap¢ey eof , as

def inedahersh fudieh figeloR e fvaiBdYett Qhidéthe use of a
i odded 3

anti-proliferative effect 1n a warm ani ma
corspmmdad foramila A oo rghmgnacouticafly rtdeprabisqadcberodf, ahdefined herein
. lnventjon, there is provided conmpound .of for
in thy ynangjactyig g Redigimi P yredR thepted @tggp%n%%f?tﬁsgfeags
coldRLAL duEn &I UiADSmMS Eell Rink BndRF, AdHSGHaAR R lutancer and
apoptotic effect in a warn¥bl ooded ani mal such as nan.

broaclionldtelgr capcer) find priostptef eat ure of the invention there
is provi,ded a.C und of. formula (Jl)..or a
onaRrRbTETe AR el 2b e BiRBp Mishbisro Bdedibp i ar e
cofipdBiddf ffeinuls @),i0n adhuakideiti R0 dacccpibidaliSkeBofass ddimcad$erein
_an anti-invasive agent in the contai nnent and/or
in the anHERUIQPT Hmedictaenitiprescdn dedratmen if gancenpicthe bile duct,

ceanain r C . [ ti r

ot BA Rl st NG AR s Rl VAR, Ay R,

parfelhaas 'ekare Wdstes athlyyoidiateaps, abhvex sl Yultd)ane of leuksnded (imgading ALL
£erein for the production of an anti-proliferative

ancg Mot MpHIPke RFlRMBIZH PEBPEMIdTal  such as man.

According to a further feature of the invention there is provided a method for
treating cancer, inflammatory diseases, obstructive airways diseases, immune diseases or
cardiovascular diseases in a warm blooded animal such as man that is in need of such
treatment which comprises administering an effective amount of a compound of formula
(I), or a pharmaceutically acceptable salt thereof, as defined herein.

According to a further feature of the invention there is provided a method for
treating solid tumours such as carcinoma and sarcomas and the leukaemias and lymphoid
malignancies in a warm blooded animal such as man that is in need of such treatment
which comprises administering an effective amount of a compound of formula (I), or a

pharmaceutically acceptable salt thereof, as defined herein.
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According to a further feature of this aspect of the
invention there is provided the use of a conpound of
wo eroabAS( 1), or a pharmaceutical ly accept abl ePGEIGB2008/050548
t hereof, as defined herein in the manufacture of a
medi canent for use in the prgduction of an
anti-proliferative effect in a warm bl ooded ani mal
such as man. According to a further aspect of the
i nv ' : f
For e sy AF TR Bt Aol R Lo f PR phod o
tredthr@roander oﬁﬁledﬁéasn Eedlolnc&mﬁn,riuﬁ@ (intlbéinpsmelictll bmgakingen, non-small
totic effect a war m bl ooded ani.mal su h S
celfigh gt rgn?m?ﬁﬁ@mﬂéﬁ%} ndgprogipfe dn 3 ygep ol losrled pumial such
as llnﬂff ﬁﬁt {s9R nbOES Eub R tREMch & Rich Q@m?ﬁ?es%ﬁn%&@ﬂﬁé’ WRgerQftive
formula (I), or a pharmaceutically acceptabl e salt
ampiwgrod efcompeunibé i fnedulhéhedma pharmhesutreal hf acepiatde eflt thereof, as
dineglcanent for use in the production of an apoptotic
IHRASEI T a war m bl ooded ani mal such as man. According

to Aactdttinges affeaicitennat of iR ihRineibh iRfe 1sHR6Edéda method for
provi ded the use of a conpound of fornmula (lI), or a

trezﬁﬁl@rqaﬁ‘@%@f thedile\dugic bems, élﬂdéers htad andawelofkidney, liest| geetointestinal
tlssugroesgqh'a %§ gg fc%%g Lé ﬁi ?este@ Hﬁ%l&“ %m% .C&Q/{X Sd lvrh @nd of

sdc -1 nvas

leuRg@nibs (incltdiag G\Qﬂl ahdrﬂiﬂelmf) Iﬁtﬂldubmrmjiefl&r&h aRd Iyanhomas in a warm
proliferative di sease such as cancer. According to a
blopdgd 4imak wah as maphat i i ngepebsuchreptment WhshioBwTister e

adﬂlﬁus%rﬁl (ﬂqlee? @tl&@élﬁ&qf[ Ph B &Hﬁi‘ di¥% ogl&,e harmTceutlcally

anti-p erative ect war m
accspmhleaaltﬂwmcoﬂasdeﬁadd h:efremuch treat ment whi ch conprl ses
adm ni sterin |nal an effect

compo eIt %rtﬁ%f"awm jliectolg m@eﬁqr@a 3 ) mé méy bexerted in
parf6$ 6RL @bhresAbithb NG 188 arc AstnideWith&diR %ﬁiaﬁ or AGERI GbdPaficr

to a further feature of this aspect of the invention
amnh@ﬁ@ﬂ030b$gmnm@mmafﬁ@mhddﬂﬂor produ0|ng an

anti;invasive nd/.or

£ eAbHER oG eluctn R ERRLEN BN P RIBR smauma of
forala @), or 8 YRdinAScTRALly hétepRBI s@ft tl‘f‘dﬂé‘d’f $rr EpHafmadcumbdl @Bmposition

conprises adm nistering to said anlnal an effective

or kpmpulation fompiungdaprapemdiod feimua (1) ys adgpinigtered concurrently or
I R I
ondoh@yediscas@r ovi ded the use of a

In particular, the treatment defined herein may be applied as a sole therapy or may
involve, in addition to the compounds of the invention, conventional surgery or
radiotherapy or chemotherapy. Accordingly, the compounds of the invention can also be
used in combination with existing therapeutic agents for the treatment of cancer.

Suitable agents to be used in combination include :-
(1) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical
oncology such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide,
nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites
(for example antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur,

raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and gemcitabine); antitumour

antibiotics (for example anthracyclines like adriamycin, bleomycin, doxorubicin,
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compound of formula (1), or a pharmaceutically

acceptable salt thereof, as defined herein in the
worewaheosur e of a nedi cament for use in the prEUBGBR@®R/050548

or treatnment of proliferative di sease such as cancer

in a warm bl ooded ani mal sucfgras man. According to a

further feature of this aspect of the invention there

is provided a nethod for the prevention or treatnent

s GERER] CLEEA B 3, S, SRR

anttmieattoreants \(for ckarapinpirica etkabdds likestisgristge t\@ntﬂaastmle,asnnatmine and
.an effective anpunt of npound of fornul a

VingirARI G L R i 11 FEG %Céléaa&egmdet%%&e g rt%rwsorraeéa% é%hl s (for

exeﬁ‘lﬁfl@ tpip o&ﬁ)‘f'@flgtbgﬁs fiRe @toEHsﬁ@l@ﬁ{d t@l%B@ﬁHe %ﬁnsﬁ&ﬁw' Pp8RbAPIhd
there is provid a conpound of formul’a (I), or a

CMQMQﬂnunéMtlcally acceptable salt thereof, as defi ned
herein for vent| n or treatne th

(i oGPy s bt SRR O emir ks B oS P oRe

raldili RAS lralddiferc MAGoddx P/'f@iie? oBRkoRh Z%@E@r (16WE Regdi$atbR %for example

or

Cl ass la enzymes and the Cass PBK enzymne) that
fulgsgrantinasligrdrogans (o cxdrgpla bicahdarsidactlutomidst sipgamisicand

cyﬂrgt%gonte%cétgt%%j &[}ﬁkﬁfaﬁﬁa‘ﬁg’{)ﬁ@t@ or icﬁ&ﬁ\f—r Xgonk @X@&ﬁl %? egc’dc’ser%?g

ory a unour
leubuﬁélhﬁdndftﬁ@éwﬁ@) ?]fo gtdibgena $foe ekarple hivgedtiolr e&tt:ht@ﬁ atdmsame
I.S provided the use of a conmpound of formula (1), or

hﬁﬁ@?%ﬁ%@@@@éﬁ 4%“8@8@5{63&@2%154 Yorpaeds wikexemestandiand énhlbltors
qgﬁﬁuﬁgl%ﬂ%sqggggﬂgture of a nedicanent for use in

reventi on or reétnEnt of those tunopurs which are

(111)3 e nsmtt [M@sﬁ)@ agdhltd (9bit dxamphf c Si_fﬂﬁni@e Tasy amibios Bked-06-chloro-
Zynes &such as G ass ] a enzymes and/ or

2 3trﬁ%thdea%<§0>ﬂ@nﬂﬂ3@ ﬂ%gﬁﬂ@}etbﬁa@e@?@ I-shethowd-3-fetphedropyran-
4-yg¢;§/aﬁifna£61§1%%%ﬁds9@ 15k Lo}’l‘él'#a'ﬂenk @héa‘ﬁoghﬁo 01/94341) and

ration, surviva I nvasl veness an m gra
N-@bdhllarbyp-bthiylphony])- Qe{|6|-[é (2 Aydarxgethgl)pipeazindlr-tyHex- methylpyr1m1din-

-5 30p HBA lerser R PDAe (RS VR PO o 1 MEkeClc. 204, 47,

66366A ) LAHAREM 1 IMRb e M2 BhBAPRI ke arfrRastdd Bh P Idhi O urokinase
MTOR Ki nase and/or one or nore PBK enzynmes (such as

pbmheK@haQSWB@rGﬂ@p@@ﬁHGHGMDrthe d ass Ib PBK enzyne)
r.e | he. .si

(IV}tNh Ew HOLO %oYvﬁ'bfaﬁtlp{)% nipg?rét aﬁ;{(ang)ﬁ;nSds h1€i?0r§§necﬁ)usde growth

factoraGhORReSE gdnbithTh@befcoéptotdiitibbdi¥s abr &M@g th‘é%hjuserbB2
whi ch conprises adm nistering to said _an

antihyorls greptyairagholiFr captin 8 lewaplesdi-erp Bl @rlhmdé( qettyxnnab [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), 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 growth factor family, inhibitors of the
platelet-derived growth factor family such as imatinib, inhibitors of serine/threonine

kinases (for example Ras/Raf signalling inhibitors such as farnesyl transferase inhibitors,
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or a pharmaceutically acceptable salt thereof, as
defined herein. According to a further aspect of the
WO pwenvi’en there is provided a conmpound of forpal/aBgdop/050548
or a pharmaceutically acceptable salt thereof, as
defined herein for use in prgdiding a mMfOR ki nase
inhibitory effect and/or a PBK enzyne inhibitory
effect (such as a Cass la PBK enzyne or Cass Ib PBK
o RS P95 L8R3 AR PP B Affuen Mk
anddoroAkidaohstde use of a conpound of fornmula (1), or a

phar maceuti cal |y acceptable salt. thereof, as defined :
Mher #HIEIRSEHE a&%%w 3 S%W%&%@gﬁé%?ﬁeqso‘ff vgqulgrgndothelial
groiR YActirNGofe AR #kRAGS aldhlr Qh&&ﬁédiaﬂ:élﬁgrtovv?lg ﬁ'(ﬁ%{r( aftibeAy

enzyme inhibitory effect (such as a Cass |I:
bevapizymeb 0AvGSHaky) and VABKE ervepioe hyirpdmdblkinaseynlebitersisych as 4-(4-

A i furth t of the | tiop th
o s e G et RO R Bpeid i R R eri R
(ZDedTubEkahylec offigih WwOd 1032631 yqﬁﬁ)%@-ﬂléiﬂﬂllm&){lﬁ}&loxg%- -
effect (such as a Class la PBK enzyne or Class I'b PBK
meghexye(3rpiabidito tylsppasatquingrobne 21’ deExample 240 within WO
ym - oot X
00 RSFT, S B B OB BRSPS s AR Plovicosto)

and bw@igeihds tat weik esthfraneihanisds ¢F dkaigplt dinamidel tnébitors of
~ feature of the invention there is provided a conpound
integrinfegfipufiuaction a9d aagioRafidceut i cal |y acceptabl e salt

(vi L h e{fgsgfﬂ’alr ﬁ%}l%%@%ﬂ? gurzl? iag]cgn%re%%tgtgirirl u[&éltail?lg é:%élﬁ?lt\}\lg%;gisc?gsed in

ancer, I Seases,

IntéhhsieaBEBatchtAPppIR il B RO/ 66 AVTD) 00/48329, &0 dDLIBESESVO
Accor di n% to a further feature of the invention there
01/93224 VP JeP443¢ b Bin 82882k srnula 1, or a
.nha t.i . ; : '
O PLRERAERY SRR S0l LR Bl b,
suchsis ¢3IIScA 508 nan artidras anttenssaganty t he | eukaem as and

. hoi mal i gnanci es. cording,to a further feature
(vig) "BRE Frgan e ﬁ%clﬁ\@@n%)mP 88° 10 "eRoiRE B senes such as
abefrﬁhﬂy:i Forl abeﬁ‘ﬁnt%f@@ﬁ'l FRBREIAL @ﬁﬂ?ﬁ@é&%@hﬁ@&@d é@iy&ne pro-drug

thereof, as defined herein for usein the treatnent of

therapyit epprodchehsichrae dwise ugiog oytesine dyaningsg, thymidiod kingse or a
bac%ern%ll lnitrco%(luclalsjen z%%lneca%rd’apgr%gghr@lt(l) increase patient tolerance to
chemotherapy or radiotherapy such as multi-drug resistance gene therapy; and
(ix)  immunotherapeutic approaches, including ex-vivo and in-vivo approaches to
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.

The invention will now be further explained by reference to the following
illustrative examples.

Unless stated otherwise, starting materials were commercially available. All

solvents and commercial reagents were of laboratory grade and were used as received.
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cell lung cancer and bronchi oal veol ar cancer) and
prostate. According to a further feature of the
WO pwenvi’en there is provided a conmpound of forpal/aBgdop/050548
or a pharmaceutically acceptable salt thereof, as
defined herein for use in thgyreatnment of cancer of
the bile duct, bone, bladder, head and neck, ki dney,
liver, gastrointestinal tissue, oesophagus, ovary,
pan .01
Dol LR SR NATR Shectt WO Cpr SRR L9000 Mo
Brukgt DIRX 00460 OiH 2 pinst rdngerp loo adsuk cAGTIX 0O @G A0AME Z§ instrin@ent. The
feature of the invention there is grovided t he use of

cengrabpeaks ghehlefo [er8i-thidm/ 1 ppmgrdigeispisueraderds a13-30 ppm) or
cceptab t ereqf . . ' erel Pyl.n.th -
e Il S T
havfbeeROSRK s, dinpfldtadnaiubley. di seases, obstructive airways
di seases, inmune diseases or cardi ovascul ar di seases.

t, taplelo fdfudgict sanyliipleh dF. read ure of the invention there
[ ' ' . I
ot DR FlobABatBy Qs BurOTBANOicT B1-G0k3 . Mlorclo

In geeail,n Kronidsg K 06-aef LY evekedpimdicolamn® 50 @r20usm@, Akzo Nobel)

the treatnent of of sglid t .
s Hep S RGRHE0 YdP e LRI 8SASS AT Ny ier containing 0.1%

trifmalréag@w&di@ﬁm:&ﬁ GO LsNAe ERed ot HiolSfad GalbUhemath, t he
invention there’is provided the use of a conpound of
Th¢ trllomiizg ficdhodowere yshd fordmpit ¢heambtpgapbye Pt@bl massapectral (MS)
%gfreof, as defined herein in the manufacture of a
#i Cament for use in the treatnent of cancer of the
HPpreast, col or agtisin 110068 Wadtdis AucHNRe HEIN@l7bo &e19sh ung
cancer, non-small cell |ung cancer and
Mass Spretoogtove oMaters Z6kePG1 and prostate. According to a
HP&REEQ lnIleature of the invention there is provided the
——use~t£ﬁfrconpound of formula (1), or a
Th¢ hafidmd EPLCCallhnin asgiap it entakbiext Gaeh@d €18 8sintleixnBehm.
herein in the manufacture of a nedicanent for use in
¢ dsof cancer of the bile duct, bone,
Th@%ﬂﬂ@?has@?@s%d% . N/ﬁ)%lﬂe pﬁés@']@.y’ |l
gastrointestinal tissue, oesophagus, ovary, pancreas,
skin, testes, thyrNbbile Biisae Bs, ceAvetwnianiid vul va, and

yel o and | yrphoHAETS R ngs o P ell FuRpratecy
of the inventjyay there is provided a nethod for

treating cancer, inflammatory di seases, obstructive
Eaehi mv@yé 1dfodewsd by airamdi pguiibetas egngp 5 mL flow rate for 0.45 min.

Four generic HPLC methods are available:

5 Minute Monitor Acidic method
Time | Mobile Phase Mobile Phase Mobile Phase Curve Flow

/min | A: B: C: Rate
/mL/min

0.00 95 0 5 1 1.1

4 0 95 5 6 1.1

4.5 0 95 5 6 1.1




cardi ovascul ar di seases in a warm bl ooded ani nal such
as nman that is in need of such treatnment which
w@eopndwes admi ni stering an effective amount OPCEGB2008/050548
compound of formula (1), or a pharmaceutically
acceptabl e salt thereof, as @gfined herein. According
to a further feature of the invention there is

provi ded a nethod for treating solid tunmours such as

Eaﬁgr&éi&%%tﬂaﬁf&a&ﬁ%@ﬁti#@o;’agﬁuﬁ(ﬁ“kaem as and | ynphoi d
nmal such as man that

i| Tima nédsbikfPhastc h |tviebil e Rinise Whi Blobdeorpiseses Curve Flow
adm ni stering an ef|fective anmount, of a conmpound of
fOPHul /1), or a pH&rmaceuticalty acceptablle salt |Rate
thereof, as defineq herein.According to a further /mL/min
fleature of the invantion there | s provided a nethod
fi Or00t r @61 ng cancer(bf t he breasﬁ colorecturh lung| 1.1
el ud ny onm c N ~cane non-cml | ceanl l | wae
Hretuei-pg—swaH thRg—cane ron—srath—eeH—
¢Ancer éﬁé bronchlcézfeolar cancer) and progtate in Aﬁ
Wargn bifggded ani mal[ suEh as manf that s i n peed of [
such trneatnent whidh conprises adm nistering an
effective amount of a conpound of formula (1), or a

ceotable salt t hereof, as defined
: DOURAS)t o of the

TR S

[ Tl ég%% n ire

cgﬁggr of the bile gﬂgyﬂ boﬁg gpggg%??&ﬁeadqgﬁggnecEF“V
kimdmey,| A:i ver, gast|ri&i ntestinal|€i ssue, oesgphagus, | Rate

ovary, |pancreas, sKin, testes, thyroid, utenus, cer DXL/.

and vullva, and of lIleukaeni as (ipcluding ALL|and Cw)/™-/mn
m@km|p|@5nyelona ang I'ynphomas | a war m bl gqded 11
animal {such as manjthat is in need of such fireatnen

Wiodh c@ﬁﬁrises adm273nering an5effective afount of la

¢ghpotid ot prraceutcaty

agégptdgﬁé salt theer# as def ed herein. |As stated!

herein, the in vivo effects of a conpound of fornmula
() nay be exerted in part by one or nore netabolites
: gethg afig ¢l &, i or anlnal body after

@ JV.Ti nif IIUUI —Fhe
| VBt W@bﬁﬁﬂ é?‘a%%esﬁ%aseconwhﬁf PBeL hapres | Flow
wharnei maa conmpound |gg- formula (J¢; or a Rate
phar magceutically adceptable salt thereof, on a _
phar mageut i cal congosition or fprnulation conprisi ng/mL/min
ey Ul..lllhl Uf fUI IIUI II) I S adlli I. Dt Cl Cd CUIT{ 1 CIItI )
£ 0007195 i) 5 1 1.1

0.01 27.5 67.5 5 6 1.1

4.5 5 95 5 6 1.1

Basic HPLC methods

In some instances the standard acidic methods may be unsuitable for either the compound

ionisation or the chromatography separation required. In such cases four comparable Basic

HPLC methods are available.

The mobile phases used are: Mobile phase A:
Mobile Phase B:
Mobile Phase D:

Water
Acetonitrile

0.1% 880 Ammonia in acetonitrile

Each method is followed by a rapid equilibration using a 5 mL flow rate for 0.45 min.



sequentially or as a conbi ned preparati on wth another
treatnment of use in the contro

wo poopaot7scul ar,

surgery or

of oncol ogy

di sease.

t he conpounds of the invention can also be used in

lﬁgﬂﬁwgﬁﬁ PB &%BﬂnﬁﬁdSt'ng t herapeutic agents for the

hlfTEHTﬂEﬂ%‘U%‘CHﬂCETT

Sui tabl e agents to be used in

the treatnment defined herei n negT/B82008/050548
applied as a sole therapy or nmay involve,
to the conpounds of the invepj on,
radi ot herapy or chenot herapy. Accordingly,

in addition
conventi onal

¢ Mifae natMabilel Phakaidg Mebilé Phase Mobile Phase Curve Flow

antjproliferativel/dntineoplastic_drugs and

¢ nattons thereqf3 as used ipPhedical ongol ogy sudhite

as al kyl ating agentls (for exanp] e cis-platin, /mL/min

car bopllatin, cycl oghosphani de, hitrogen nustard,

mélgdhal| &4, chl oramgukil, busul phan and nitrodoureas);l.1

at-retaboHtes(fer —exanpte—antitelates—sugh—as

fﬁuorop rimdines I[i%e 5-fluorouracil and te&afur, 1.1
IThgXed, met not[i@xare, cytosgne ar abi nogigde, 11

hv roxyurea and gencitabine); anhtitunour antibiotics

(for exanpl e anthracyclines |ike adrianycin,

epi rubi cin,
cin and
mmﬁéarrmmve,phaw T Mesﬂecp@a@sm SM‘o‘oﬁé PRIRMPTEHACA] Flow
al kal oilds |1 ke vingristine, vinplastine, vindesine and
/mor el Bi:ne and taxdd:ds |ike pacDitaxel and|taxoter ¢Rate
and topoi sonerase ijnhibitors (fpr exanple sl /i
¢pi podophyl | ot oxi ng |i ke etoposjde and teniposide, |/™-/mn
agRmcr /g, topotecdn and canptofhecins); (1) 11
cytostatic agents quch as antioestrogens (for exanple
{ dnoxi f6@,5 t or eni f §rid,5 r al oxi f ep®, drol oxi f éife and 1.1
irggoxyfene—oestrag receptorrgown—+egutators—(fo1
e%ghple%? Ivestrant?ﬁHEntiandroggns (for exanple 11
bicalutam de, flutam de, nilutam de and cypr ot er one
acetate) LHRH antagonlsts or LHRH agonists (for
' 004 , pipoundsd buserelin),

g mmw) estogens ; e etate
AL & E‘Zﬁi Aingse, or NeF%&@% WRICEREE e [ Flow
| etyozolpe, vorazol g gnd exenestgpe) and inhilbitors o0OfRate
ba-reductase such gs finasteride; (iii) antil-invasion _
agent s (for exanpl § c-Src ki nase fan1|y |nh|bitors /mL/min
| p'bhl Ul U= ,q'llct hyl CTIT U)\yalll I I IIU _l"
[B%FM lgﬁhylpiperazﬁﬁ- 1-y|)etho§ 1 L1
1 9:(f1et il ghywdr opyr an-| 27.5 6 1.1

4.5 27.5 67.5 5 6 1.1

Late Basic method for late eluting compounds
Time | Mobile Phase Mobile Phase Mobile Phase Curve Flow
/min A: B: C: Rate
/mL/min

0.00 95 0 5 1 1.1
0.01 27.5 67.5 5 6 1.1

4.5 5 95 5 6 1.1
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4-yl oxyqui nazol i ne (AZD0O530; International Patent
Application WO 01/94341) and

wh.2000/A07080 Or 0- 6- net hyl phenyl ) - 2-{6- [ 4- ( 2- hydr ORGEGBYI0B/050548
i perazin-|-yl]-2-methyl pyrimdin-
4-yl am no}t hi azol e- 5- car boxayy;de (dasatinib,
BMS- 354825; J . Med. Chem . 2004, 47, 6658-6661), and
nmet al | oprotei nase inhibitors |ike marimastat and

| mﬁh@fotlf?)(ﬁn%)ﬁles%g 0336 ﬂ%g ﬁgﬁhgg%m@g}g}g@sg@@ /hEGE e‘B{ral

function) nhi brtor unct i
(MS)Janae‘fysm'rpl e sUshrumaht: Bigilemts! 1000ColdmngMadrk Syaahotry’ 2 1x30

ant i bodi es an rowt h factor recep |bod|es
mnéﬁkél OS@efftF?é Ay TS BYBBSICRER B%wtopégﬁﬁh &4 i
AbE(@ﬁ&?WéﬂV@l@ﬁ@ﬂ 2806t §@vanta Bl 0 and TpﬁdQOIGS{tW'aE@thrlle +

- such Inhibitors also include, for exanple,
0. WWBAl @elvtcnhﬁwhqnmﬂﬁb‘?i% Se|vehioB f@x%?rmlautﬁsnfqﬂlbwbé bs 96% Solvent
idermal growth factor famly (for exanple EGFR
Bf%%ﬁ?rﬁ'P§§03|ne ki nase inhibitors such as

L/ - 8 edloifls Arefhod@voRNGBY for 1 ARflyiexy - 6- (3- mor phol i no
propoxy) qui nazol in-4- amine (gefitinib, ZD1839),

L/- Wnﬂmﬁp@ﬂwmaﬂm b & Rakenmosapamant ) S deraisegdtiase
it 400 Moty ik R g AR gpREAg s Splgent B: 0.08%

TFARIcRRAlHH ROPIRAPRXY) OHINAZLISoRedr @ridngt: (16L 10938 Lvand3 for 20
erbB2 tyrosine kinase inhibitors such as |apatinib),

minies follpwpd by 09%SohepaBdey | minrev brofmiondVayaeratlys; 220, 254 and
2 90 T SRl ot
ser M’eﬁidde edmtﬂﬁnéﬁtﬂ@glﬁ;lt ( f @, Coxanipl WaRkas/Xtata’ C8 reversed-phase

nal ling inhibitors such as farnesyl transferase

sﬂlpaaapBuXﬁomgl, Pom pextEgip pisesleméen: B-01 Bihanmonigop yategngplvent B:
t /
ac c%'}ﬁtggéé Sﬁ%vz/ \I/S%[eaﬁt%nlénﬁﬁll gglaélfﬁl!ltl:@%dleeﬂ QHQIIBO%EI%%I%]'&' ]é-)feor ?ﬁig%lﬁutes

follomt iyt1 00MeS @i dre & for Qmeﬁﬁplélbﬁfrp@cﬁﬂ%habn@h W06 hand 280 nm.
factor, [for exanple the anti- vascular endot hel i al
In geaeral, gla%wmpaém@rofém PI9gHY WsvREdz unab (Avastin(tm))

Zn ((j 2(%0(&@19§E%%V1£‘[¥Jﬂ9 SRl hBRREor MR 'tﬁ@foﬁo%ﬁ@lllﬂératwe
emﬁmﬂan—z fluoroanlllno) 6 met hoxy- 7- (| - met hyl pi peri di n-

Hpga'ﬁ, R b O B 2 i YO
BT oo g ] ”’ﬂ’?%ﬁ?‘ﬁ%%eog?‘*@‘“%&)%%%ﬁ phosphate;

HA(TRIK787(7 d@ﬂ)&ﬁb@ﬁ%&) yBININIIN A 2éindtbylaidnium bexafforophosphate;
01/ 60814), and conpounds that work by other mechani sns
HQHlor  Ehasliorubanzaiisrele, i nhibitors of

HOAT  1-hydroxy-7-azabenzotriazole;
NMP N-methylpyrrolidin-2-one;
DMSO  dimethylsulfoxide;

DMF N,N-dimethylformamide;
DMA  N,N-dimethylacetamide;

THF tetrahydrofuran;

DME 1,2-dimethoxyethane;

DCCI  dicyclohexylcarbodiimide;
MeOH  methanol;
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integrin avb3 function and angi ostatin)]; (vi)

vascul ar damagi ng agents such as conbretastatin A4 and
wa@eovpoertes di scl osed in International Patent PCT/GB2008/050548

Applications WO 99/02166, WO 00/ 40529, WO 00/41669, WD

01/ 92224, WD 02/04434 and WQ(R2/08213; (vii) antisense

t herapi es, for exanple those which are directed to the

targets |isted above, such as ISIS 2503, an anti-ras
M | sgnsfi@aent; (viii) gene therapy approaches,

i ncl uding approaches to replace aberrant genes such as
DCAlber r diohlopdietbancaber rant BRCAl or BRCA2, GDEPT

ne-directed enzyne. pro-drug therapy) approaches
Inéﬁgh Qﬁwﬁﬂ%§€¥0§ﬁﬁém@ygbsine deani nase, thymni dine
DBt} Nase gQfia AbRICHEI 4 Blunfd yRpeduct ase enzyme and
approaches to’increase patient tolerance to
RTc henotdoer epyperture fafiposiieptzlyl 50c39°@s nul ti - drug
ﬂ{resistgﬁif ene therapy; and (ix) inmmunotherapeutic
appr oacHes™ "Mfel udi ng ex-vivo and in-vivo approaches
m/t 0 | Ngh&aSArdenatib.munogeni city of patient tunour
cells, such as transfection with cytokines such as _
i nt &h¢ eliganipal namiep werd gauRiateddbyotoligraznwhisbysed the Lexichem Toolkit

o YRS BLORS SR ST 4 361G S REHER

corifomming na@kd.s such as cytoki ne-transfected dendritic
cells, approaches using cytokine-transfected tunour
cell lines and approaches using anti-idiotypic

Ex2M1P 29585 clol#6ptiti 1 f4-RBs)8 nh tﬂﬂl\@_ﬁ(%ﬁ. hBHﬁ-%-:g]-@ .
ative

(methalsplfesvinidth disvrihatied-Wiptenvl|ddomeharti ng materi al s
were comercially availale. Al solvents and
comerci al reagents wer¢ Of | aboratory grade and were
used as received.|ln the nples 1H NMR spectra were
recorded on a Bruker ;t?%@OO (300 MHz), Bruker DRX 400

(400 MHz) instrument%8r [la _Bruker DRX 500 (500 MHz)

i nstrunent. The centt pea f £hlgroformd (d 7.27
ppm), di met hyl sul foxi de-d ( g R or acetone-d (d
2.05 ppm) were used as internal Hreflferences. The

o DR e ARy BRI i and
soltigredtided to a stirred solution of 4-[4-[(3S)-3-methylmorpholin-4-yl]-6-
(methylsulfonylmethyl)pyrimidin-2-yl]aniline (100 mg, 0.28 mmol) in DCM (1.5 mL) at
RT. After stirring for 90 minutes triethylamine (0.039 mL, 0.28 mmol) and
cyclopropylamine (0.096 mL, 1.38 mmol) were added and the mixture was stirred at RT
for 2 hours. The reaction was evaporated to dryness and purified by flash chromatography
on silica, eluting with 0-4% methanol in DCM. The material was further purified by prep
HPLC to give the desired material as a white solid (60 mg).

NMR Spectrum: 'H NMR (400.13 MHz, DMSO-ds) § 0.58 - 0.62 (2H, m), 0.74 - 0.79 (2H,
m), 1.25 (3H, d), 3.21 (3H, s), 3.23-3.28 (1H, m), 3.48 - 3.54 (1H, m), 3.64 - 3.68 (1H, m),
3.78 (2H, d), 3.97 - 4.01 (2H, m), 4.18 (1H, d), 4.51 (2H, s), 6.83 (1H, s), 7.62 - 7.65 (2H,
m), 8.25 - 8.29 (2H, m), 9.52 (1H, s)




Col utm chr omat ogr aphy was carried out using silica gel
(0.04-0.063 mm Merck). In general, a Kronasil

WaKBR02007756 C18 reversed- phase colum (250 x 20 pom/GBR®S/050548
Nobel ) was used for preparative HPLC with m xtures of
acetonitrile and water [contggning 0.1%
trifluoroacetic acid (TFA)] used as the eluent at a
flowrate of 10 nL/mn. The followi ng nmet hods were

Lo, o R P e M e TP A Fance

ThHTo(I2W8} &o2pSmdsMass Hpelet imormt emalogdbs emanid® ESG 4-[4-[(3S)-3-

HPL.C Col u standard HPLC col umm used. i s.the
me@a(t‘ﬁ%‘%ﬁ%&m@lﬂgﬁm@%Ig“&ﬁlﬁlmsglybpﬂlﬁ%ﬁm%' Tgplinprc and  the
apdyg%mgm{lﬂge nmobi | e phases used are: Mbile phase A

Water Mobile Phase B: Acetonitrile Mbile Phase C 1%
Exomple| Aci d Sorus@uirs0 Wat epMeCN ( WAMBEach met| HEdMiSs|Retention
foll owed by a rapid equilijbration using a 5 1 oW .
rate flor 0.45 nin. Four generic HPLC net hods %Jr Time
avail gbl e: 5 Mnute Mnitor Acidic nmethodEarlly Aci di ¢min)
net hod for early eluting conpounds Md Acidig¢ nethqd
f da* nilddl e et ting conpoupdghylat-g4-Eei(@Sr3met hodtSPor| 170

| ate el uti ng~conmpounds Basj ¢, HPLC .net h I n|sone

i nst ancesobhgvst andard aci%ﬁﬁl&ylﬁ@m@?éﬁg@'%e

unsui tlabl €° N her the(ﬁ@ﬂ@guﬁanﬁﬁm@%kﬁr or the
Q

chr omat ogr aphy ahatN on required. In suc ases flour
conparlabl e Basic HPLC net Wodi-ZwHpbsrailitpyea |The

nght e phaseg_used are: Myt g pltasg A Watern—vobi e
pitse B: Acgtdnitrile HE-I5S)

methylmorpholin-4-yl]-6-

[ ,
NJ\CLN JSLN Q (methylsulfonylmethyl)pyri | 498 2.07
Ao midin-2-yl]phenyl]-3-

60
S

phenyl-thiourea

le on 3-(4-methoxyphenyl)-1-[4-
L) [4-[(3S)-3-
s L . oL .
NJ\CLNJSLN LY methylmorpholin-4-ylJ-6- | 528 2.01
Ao (methylsulfonylmethyl)pyri
midin-2-yl]phenyl]thiourea
1d on 3-(4-fluorophenyl)-1-[4-[4-
o ’ [(3S)-3-methylmorpholin-4-
0 ]

SN
% N’)\CL LY e 516 | 2.09
o

(methylsulfonylmethyl)pyri

midin-2-yl]phenyl]thiourea

* Not purified by prep HPLC

Example 1a: "H NMR (400.13 MHz, DMSO-ds) § 1.14 (3H, t), 1.25 (3H, d), 3.21 (3H, s),
3.23-3.27 (1H, m), 3.48 - 3.53 (2H, m), 3.50 - 3.54 (1H, m), 3.64 - 3.67 (1H, m), 3.78
(1H, d), 3.97 - 4.01 (1H, m), 4.15 - 4.19 (1H, m), 4.50 (3H, s), 6.82 (1H, s), 7.56 - 7.59
(2H, m), 7.89 (1H, s), 8.25 - 8.29 (2H, m), 9.63 (1H, s)
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Mobi | e Phase D 0.1% 880 Anmonia in acetonitrile Each

method is followed by a rapid equilibration using a 5
waorkoobhamse ate for 0.45 min. M nute Monitor BasiECTreBhmE 050548

Early Basic nmethod for early eluting conmpounds M d

Basi ¢ nmethod for mddle elutjjpg conpounds Late Basic

nmet hod for |ate eluting conpoundsThe foll ow ng net hod

was used for |iquid chromatography (LC) / mass

Ex%@‘gf}fet ﬁ?“%t i S@t‘@g'lx Nz, DME'Q)SH hH %“ieﬁ n%}ﬁ%ggsg?fsgé%gg 324 (1H,
m)ahds y3ise (L) my s, G&UH anj, §ﬂl8|(d)H OABAN)-:4. (Fll W, ngt €18 (1H,

0. DT, S L0 b P Doy o PRoR T Al 3 50 A6, 7.51

(2P§‘%?V7e614(2ﬁ afligent.:g. %Q@ﬁ%gsglmm B, §.08 (A% M nut es

| owed b 95% Sol vent m nutes. The
Exfwpleoly: nIgNMRr(éI@l%\/MIéZ UREOk b SLCSHRE ¥ i321: (3HVeY Rgd (1H,

’rev%rggg(l)lﬁa@gt s?‘ﬁ g§%1109§6%u§nﬁ7g¢{ﬁ®r 9? Q1 (1H,

m) SRy e, &\ 4.80 L, BLA. fwa(tler s) 8@2\(@Ht s)B6 90-@8% (2H, m), 7.36 (2H, d),
TFA/ acetonitrile; Flow m n; Sol vent

7.66(3ldi &nd. 2812)H,1©O%7$é11@eﬁit9 E’ﬁfkﬁ S?O m nutes fol |l oned by

x5S VB 08 P ASARS BpE ap HEsohaa Besg n

d), BM@ mwuﬁ nWaS 6mot3aa$ (lHEtﬂ)o}jTB(lH cl)n£97 unremt(lHAgp I4eIﬁ(1H d),
r sed-

45é|(¥HcSa 4§b©11i Sé %?1 Uﬁnﬁ ﬂa1r5n %?b(?sfiz@ 7481- \7e$=?t(2}si m), 7.63 -
t tril FI
T A T 22 L s e ? P %0096 ol vent B
for 20 m nutes foll owed by 100% Sol vent B for 1
t 2 54 and 280 |
Thg@%ﬁ?@ 10n9€£ [%)L@gﬂt”%ﬁﬁids}?gpwmf‘ﬁ@ﬂﬁf odu?tn was n(r)]tm ed. "

(m&hﬁsﬁl@éﬂmtﬁ%@k}ﬁﬁﬁm @iyn]%ﬁnétsede@é%dhﬁw n or wthin
Fowi ng illustrative exanples :- HPLC High

Perfor mance L| qui d Chromat ography HBTU

L / t hyl ur ron ]u

AAAAAAAA V1L d.m -yl]aniline

1- yI) N, N -tet ramst hyI ur oimjjm hexaf| uor ophosphat e;

NH

tert-Butyl N-[4-[4-[(35)-3-methylmorpholin-4-yl]-6-(methylsulfonylmethyl)pyrimidin-2-

2

yl]phenyl]carbamate (1.09 g, 2.35 mmol) was dissolved in methanol (5 mL) and 4M
hydrogenchloride in dioxane (5 mL) was added. The solution was stirred at room
temperature overnight, then the mixture evaporated to a dark brown oil and dissolved in
ethyl acetate (10 mL). Water (5 mL) was added followed by the addition of sodium
bicarbonate solution until neutral pH was achieved (~2 mL). The phases were separated
and the organic phase washed with water (10 mL). The organic layer was dried over

magnesium sulphate and evaporated to a pale yellow foam (805 mg).
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HOBT 1- hydroxybenzotri azol e; HOAT
1- hydroxy-7-azabenzotri azol e; NW
wQaWwoeamo11yd pyrr ol i di n-2-one; DVSO di net hyl sul f oRCTI6B200RBS0548
L/, 7V-di met hyl f ormam de; DMA 7V, 7V-di et hyl acet am de;
THF tetrahydrofuran; DVE 1, 2-di met hoxyet hane; DCCl
di cycl ohexyl carbodi i m de; MeOH net hanol ; MeCN
acetonitrile; DCM dichl oromnet hane DI PEA

Nhllﬁ’gﬁéfctﬂfn& 9%@@{3@5%@%}3 8 1233H, &), 331 (3H, 9), 3.5 (1H,

m)}t 26 Ertatony, .78 b my,i 4183 @lHy n:’i)74 t49 (2&5,01@),,5 iR2tetp6BtaldRH, d),

charge ratio. The chem cal nanes were
668&%’(33%@8 gﬁiscéftware whi ch used the Lexi chem Tool kit
LCWS Sfec®n: MM eRaRENSomamENtd2f hin, SRERIES Rlin Acid

(WW. eyesopen. com) to generate | UPAC conform ng nanes.
Exanpl e 1: 3 C,\/cl opropyI-I-[4 [4-1(3
[ 6

yﬂﬁh@ﬁnhiagghmé ylnethanethlone (55 ng 0. 28 nnDI) was
di ssolved 1n DCM ( 1 nl) and the solution added to a
stirred sol ution of

4-14-[(39) - 3- nethyInDrph ;4-yl]-6-
(nethylsulfonylnethyl)zéifg1d|n 2-yl]aniline (100 ng,

0.28 nmol) in DCM (105 t RT. After stirring for

90 minutes triethyl ap® mg 0.28 mmol ) and

cycl opropyl am ne (0.096 ni, I) wer e added and

the mxture was stirred at
2-Chloro-4-[(35)-3-methylmorpholin-4-yl]-6-(methylsulfonylmethyl)pyrimidine (1.0 g,
3.27 mmol) was dissolved in a solution of 18% DMF in a mixture of 7:3:2
DME:water:ethanol (7 mL). [4-[(2-Methylpropan-2-yl)oxycarbonylamino]phenyl]boronic
acid (1.165 g, 4.91 mmol), 2M sodium carbonate solution (4 mL) and
dichlorobis(triphenylphosphine) palladium catalyst (115 mg, 0.16 mmol) were then added
to the solution and refluxed at 90°C for 5 hours under nitrogen atmosphere. The reaction
was allowed to cool to room temp then partitioned between ethyl acetate and water. The
organics were dried over magnesium sulphate, filtered and concentrated to dryness. The
crude oil was dissolved in dichloromethane and filtered to remove insoluble material. A
beige solid precipitated from the filtrates and the filtrates were filtered again. The solid
was analysed and found to be the excess boronic acid and the filtrates contained the
product and some impurities. The filtrates were purified by chromatography on silica,
eluting with 0-40% ethyl acetate in isohexane, to give the desired compound as an orange
oil (530 mg).
LCMS Spectrum: MH+ 463, retention time 2.23 min, Mcthod 5 Min Acid
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for 2 hours. The reaction was evaporated to dryness

and purified by flash chromatography on silica,
we@bkawioomgsov t h 0- 4% et hanol in DCM The nat er i BET/G&3008/050548

further purified by prep HPLC to give the desired

material as a white solid (6Qomg). NMR Spectrum: 1

NVR (400.13 MHz, DMsQd 6) d 0.58 - 0.62 (2H, nm), 0.74

- 0.79 (2H m, 125(3H d) 321(3H s) 3.23-3.28

(2H s) 683(|H s) '7.62 - 65(2H n, '8.25 -

8.29 (2H, m, 9.52 (IH, s)L pectrum : M+ 462,

Retention Time 1.65nin, Metho |\/an tor Acid The

fol |l owi ng conpounds wer e ayad ‘rr an anal ogous manner

from4-[4-[(3S)- 3- S cl

nmet hyl nmor phol i n-4-yl]-6-(nmethyl sul fonyl met hyl ) pyri m di
2,42k ér(hiethyésuéﬁodylhteﬁlﬁ)pprinwdiha(@ @i IPemoNetas pissolivedth

dlcg%igqqﬁ%rggﬁ sfirre nﬁllzgie]!( %ﬁogj%l)) g’t\/gO%Arg?i'gt’ﬁgla'\g/;igé @%% g )1 3 mol)
Wa%tgd%d(t& gkver!\r)olea"i3 bfjtgzvn s&utﬁ?ﬁ ?7‘92‘3 N@ethyﬁnét%holn?é \558 ((1§§dlved in
d1c(1]0|¢pm¢t)1ane4an1151dded4dmpw(s|e ikeem)lg th¢ rszg:tl()@ Pslelos&o SOG "Bhge ((doil-jng bath

Wai %9'11 r?ﬂwveél %g%laq r&_\mtgr E}%gﬁ% F(ggl I%)ur TI}G)WC?QB@%%HWS heated at
reffONB6XD Rdurg ther’e ﬁré’ddtloﬁj Mixt@redtas(Wadhed )wthQWaZé’r (11'1é'd thBﬁ evaporated.
348-354(IH m, 3.64 - 3.68 (IH, m, 8 (IH
They n/"rudg rrgt‘yerlal wagnur(ﬂ]'lq.q bmrepa;a‘q\ge HPHC te) glve4he5@)3S(rQqL|mag3f1al as a
solfh(gé hH, s), 6.83 (IH s), 712-717(IH m, 7.32
F@I3EN o1 M), 7.51 (2H S), 7.66 (2H s), 8.27 -
NMR 3@edtdirh: 'H) NMR @90(18 M1HS) DMBR8:) (Gl K1 -s)2Epasp)e3 ¢ (s, 3H),
1H NVR (400. 13 Mdz, DMV 6%‘34(:' 1.25 (3H,. d), 3.21 ESH,
3. lg)- 3.2 (o IH)H’ 4% 3.48 (mgTH),3 %p%(lﬁlﬁ m), 3.764d, 11), &2 - 3.96 (m,
3 I d 3.97 - 4.01 (IH,
2H§n4"ﬁ7 "2)31 ?ﬂHﬁ{%%b‘SLﬁ)ZH) g§§ «, 1H)4 )51 i ot 8(2
LCMS—SDSZhunﬁ MIg+ 306, 9% @Himm)l, 427111816 Meziyd dMin Ackb (2H,
d, 828 (2H, d), 9.71 (IH, s), 9.83 (IH, s) Exzanple
ld: 1 NWMR (400.13 Mz, Dvs&d 6) d 1.25 (3H, d), 3.21
2, 4(]§1éhlo§a 6- (ﬁ}%ﬁﬂllsﬂﬂfb‘ﬂvl@ethvﬁvéﬁnﬂdlﬁe 54 (l H m, 3.64 -

d), 3.97 - 4.01 (IH m, 4.18
(IH d) 4.51 (2H, s), 4.51 (BH, s), 6.83 (IH s),
7.15 - 7.21 (2H, m), 7.46 o [ (2H, m), 7.63 - 7.69

(2H, ), 8.28 - 8.32 (2H,Sp~ 9 85 (IH s), 9.99 (IH,
S

6-(Methylsulfonylmethyl)-1H-pyrimidine-2,4-dione (132 g, 0.65 mol) was added to
phosphorus oxychloride (1.2 L) and the mixture heated to reflux for 16 hours, then cooled
to room temperature. The excess phosphorus oxychloride was removed in vacuo, the
residue azeotroped with toluene (2 x 500 mL) and dissolved in dichloromethane. This
mixture was then poured slowly onto ice (4 L) and stirred for 20 minutes, then extracted
with dichloromethane (3 x 1 L) (the insoluble black material was filtered off and
discarded) and ethyl acetate (2 x 1 L). The extracts were combined, dried, then evaporated
to leave the desired material as a dark brown solid (51 g). The material was used without
further purification.

NMR Spectrum: 'H NMR (400.13 MHz, DMSO-dy) 83.13 (s, 3H), 4.79 (s, 2H), 7.87 (s,
1H)
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The preparation of
4-14-1(3S) - 3- et hyl nor phol i n-4-yl ] - 6-

w@ ebloyi7sul f onyl nmet hyl ) pyrim din-2-yl] anili nePCBGB2008/050548
descri bed below. 4-r4-r(36
) - 3- Met hyl nor phol i n-4-yl | - 6-(aet hyl sul f onyl met hyl ) pyri
mdin-2-yllaniline tert-Butyl N-[4- [4-
[(35)-3-nethy|nnrpho|in 4-yl]-6-(met hyl sul fonyl net hyl)

LCRYS Sg_%[cgﬂug_" ¥|2Jr3]9qrr§{% 611%1% ﬁl@l g%er;'\ f\/ﬁztlg(% IMif AR mmol )

hydrogenchlorlde in dloxane (5 nm) was added. The
Iuﬁ|o S stl ed at 700 t enperature overni ght,
S SURONK ; 48%8Cdark brown oil and
di ssol ved in ethyl acetate (1@ nL) Water (5 nL) was
added foll owed by the add| sodi um bi car bonat e
solution until neutral p éma |eved (~2 nmL). The
phases were separated and t tbr@anlc phase washed
with water (10 nL). The organic |layer was dried over
6- (@h@méthm)dﬂi—wmnteﬁrwnn%ﬁ(am(ﬂﬁ edl.09mal)pedsaliyseliedwn DMF (2 L)

al’l(%ljng@ r% sgg)hqg%_ﬁ a/R (P gm ft zgq 5 g)ll\@@m%%(\ya}qgad%_g ’T@Qggslac 10n was
hea(técﬁ;o ”beC %r@h&u&ﬁheﬂhlloﬁecﬂ-‘% cfo'ol'hnd'ﬁle stkptidrhibter®d and

5.57 (2H, s), 6.61 (2H, d), 8 (IH, s), 8.08 (IH d)
corLC@MBlt@bewtawmo giNgR Y863y solat. eTht: condemiaterial wag wabled with water,

er t -But (3 L

TR BiNoRgnGh e Gy PR Sleh et Pmarg ipypotgeane
to leghethe deSs(ﬂeH RbEPYd Mar ﬁ&lﬂﬁi ®@lid (250 g). The material was used without

2- Chl oro-4-[(35) - 3-net hyl nor phol i n-4-yl]-6-(methyl sul f
furgy Pweliadipypyrimi dine (71.0 g, 3.27 nmol) was

di ssolved in a solution of 18% DVF in a m xture of

7:3.2 DVE: water:ethanol (7 niL).
6-(CHAlorqrizetMel)-Hyd-pyrapaline22 yid) @x)ic acoamgt@si ynojafjhtd o yilapdrtat.on

ic acid (1.165 g, 4.91 mmol ), 2M sodi um car bonat e

solution (4 nL) and dichl orobi s(triphenyl phosphi ne)
2 b B oM P G B T R s B i
bepwdaﬁdbyﬂﬁﬂg@moéﬂﬁmsphéb@owThe reaction was allowed to

cool to roomtenp then partitioned between et hyl

acetate and water. The organics were dried over
2-(RERES [(35)- Sl a8 rphblih 46y 8 d-(BthERMGEMhic @by Eithidine

dryness. The crude oil was dissolved In

di chl oronet hane and filtered Ekrennve i nsol ubl e

material. A beige solid preci .ated fromthe

filtrates and the filtrates re filtered again. The

solid O 0 J\

Methanesulfinic acid, sodium salt (11.75 g, 115.11 mmol) was added in one portion to 2-
chloro-4-(iodomethyl)-6-[(35)-3-methylmorpholin-4-yl]pyrimidine (37 g, 104.64 mmol),
in acetonitrile (900 mL) and the resulting solution stirred at 85°Cfor 24 hours. The organic
layers were combined and washed with water (3 x 100 mL), dried over MgSO., filtered,
and the solvent was removed by evaporation to give the crude product as a dark brown oil,
which solidifed (36 g). The crude solidwas purified by flash silicachromatography, elution
gradient 0 to 30% ethyl acetate in DCM, to give the desired material (22 g) as a cream

solid which was identical to previous samples.
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was anal ysed and found to be the excess boronic acid
and the filtrates contained the product and sone
wo eanotrsees. The filtrates were purified by  PCT/GB2008/050548
chromat ography on silica, eluting with 0-40% et hyl
acetate in isohexane, to givgythe desired conpound as
an orange oil (530 ng). LCMS Spectrum: M+ 463,
retention time 2.23 min, Method 5 Mn ACIdZ Chl or o- 4-

hyl ) pyrim
|d|ne 2, 4-Di chl or o- 6- (nethy fonyl methyl ) pyri m di ne
(30 g, 0.13 nmol) was dissol |n di chl or omet hane and
stirred (under nitrogen) at - c’ Triethylamne (17.4
m., 0.13 nol) was added to { a clear brown

sol ution. (35)-3-Mthylno ywas dissolved in
di chl oronet hane and added dropw se keeping the
Matlmaetdlfmnybcéﬂm’de—(ﬁ(z% Tile cllohihrod) wast dldeddraphese avermopedod of 5
e mxture. stirred 1 hour. The r tjon
miflss teraeﬂowé@nwé gfeé%wl%&lmﬁé@ P30 033 metehand {shiopa-138)-3-
melHyRa Bﬂpﬁ@hﬁm%l_l_w&ﬁnﬂ\@ﬁ M%H@tﬂaﬂ&lt(g‘lof\ﬁgei 09 H{nhcﬁgmt bem (30 mL) at
evapor at ed e crude material was purif
0°Cpu®k@analtqgv1e THRIreultingriohdiontveasdtisicd etR frdoeds m[num Bhe reaction

mi POk das(éill%'&f% \g%[h W%I%R &@O %Q r%%&rga%i& a?(er(\ga?s %ﬂﬁ% (Mggﬁfb‘) and
filtSred GS((dﬁ‘ilm ddide @562 ng, 3048 nfribl) kx}d)s adé’ed@%ld'thﬁgre@@tldrﬂ Whs heated to
3.73 (d, IH, 3.92 - 3.96 2H) , 27-431rg
r 20 hqgrs(ghe Izp,g‘uon@mgglr@ was ﬁl.qyreg @@@egﬁ@&tedﬁﬂ affoxgghe desired
tion tinme 1.42 mn, Method 5 Mn Acid
ma%?% Golfll: 6. (met hyl sul f onyl met hvDpyr i ni di ne
NMR sweathm §I:M NMR/M@BIIBQ IMHk DM)‘SD') 31 1dinet .25 GHdim) 8. 1@1- 3&222 (1H,

) was add 7phorus Oé%chlor|de (1.2
m)E% 49ma 4? Rk %@%ﬁ% 111)@3 df(lHx ¥ 89016 HolFs m; Hdf - 3.98

tg r&. The excess phosphorus
(IH: cﬁl%grl djzo((\%g% h?gprrg%g%#lsg vacuo, the residue
LcaﬁbSDmmmednmk(ESM@UMéH@+625%;HBDCnRr=amﬂndhssolved in
di chl oronmet hane. This m xture was then poured slowy
onto ice (4 L) and stirred for 20 m nutes, then
2- @ﬂ@&%g@@olﬂ‘ét Qi o 191 tyliﬁ&?h&lﬁrzf- g—{]plj;ﬂ)imﬂiﬂ@can also be prepared
i nsol u mat eri al was |teréd off and

by theglsap died yd@h@h eff mytlhamseltf@nﬁ clilpride (9 lme THE. Bxmmablts [2-
LRG| DR YRR S el GRER Y o

andTRie eyl hin¥@ss 3UBEJ] MI9tI2QHio0l) in DCM (2293 mL) at 0°C under air. The

resulting solution was allowed to warm up slowly to RT over a period of 4 hours. The
reaction mixture was quenched with water, extracted with DCM and the organic layer
dried over MgSOs, filtered and evaporated to afford [2-chloro-6-[(3S)-3-methylmorpholin-
4-yl]pyrimidin-4-ylJmethyl methanesulfonate as a yellow gum (251 g). Sodium iodide
(234 g, 1560.07 mmol) was added to this material in acetone (3679 mL) and the resulting
suspension stirred at RT for 16 hours. The reaction mixture was evaporated to dryness and
redissolved in DCM and washed three times with water then with a saturated aqueous
solution of sodium thiosulphate. The organic layer was dried over MgSO,, filtered and

evaporated to afford crude desired product (270 g). This was purified by chromatography
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further purification. NVR Spectrum: NWVR (400.13 Mz,

DMSQd 6) 53.13 (s, 3H), 4.79 (s, 2H), 7.87 (s, IHLCVS
wepmenorso . M 239, retention tinme 1.21 mn, REL/OB8E008/050548

Mn Acid 6-(Methylsul fonyl nethyiyi -pyrimdine-2

, 4-dione 6-(Chloronethyl)-l gyrimdine-2,4-dione (175

g, 1.09 nol) was dissolved in DMF (2 L) and

nmet hanesul phinic acid sodiumsalt (133.5 g, 1.31 nDI)

{
o PRSP SOF T AT ABELEE A NP FERE i iRt
macoiRtehichatadddnticalac peevicusgamelea yel | ow sol i d. The

crude material was washed with water, filtered, then
triturated with toluene. The solid was filtered then

[2-Ehiok bt B9-3%nb My IrSQPENANE iRy SN E 41 EndBsiJi ed
conpound as a yelTow solid (ZbU g). Tne material was

used wi thout further purific 0 6- (Chl oronet hyl ) - |
-pyrindine-2,4-dione is a cgnger0|ally avai |l abl e

mat eri al .
2- Chl or 0-4-[ (35) - 3- net hyl akgk\ in-4-yl]-6-(methylsulf
onyl met hyl ) pyri m di ne caH® prepared by the

met hod descri bed bel ow. 2-Chl oro-4-

Metlgd Reshiyb ok pied muhwlmmphemamwrmuammyqanmm Byt ghwas

cisyoin Py TR ol 01 o R W et 201 (oo ihium

boroh{ @ide- (éﬂM ﬁﬁDHEt YOt Pwhé SRJed Ardpatiby Ariihp BOliid éﬁdwadno
yrimdine ( gﬁn104 64 mol ), in acetonitrile (90

waffp Jo Bhdngd ﬁ'@l’f?(b thowg Tdeireadtion was |qr1¢r@<he<éw1t85f@t@r(29mL) then

oS 1o TR B RIS SYRLS PRSP TRL S AN VBRI e wit

wagn (1 I0hal slllvaet bw@&né (eimmegi The eyaparadre eapoatgd woedriiss to
crude product as a dark brown oil, which solidifed (36

givgyo theylesiggd rmated)ias gwditesohd (244 2by 1 ash
b ki t 90 6teh
L B2 1050 BTt 1 [ 5 11
m)3.40 e Ad7 < b m), Bicch3. 6f6l H,den 8i7d AILHt d), prodvi3os(1H, m), 3.98 (1H,
L2- thyl)-6-r(36
d)%athgfﬂ§Pﬁﬂ(Eﬁoﬂiﬁgﬁ?ﬁgquryngding(hkthanesulfonyl

MESHE ke M+ 2L, 3. 14 mmol) was added dropw se over
a pertrod of 5 mnutes to a solution of triethylamne

(0.875 nL, 6.28 mmol) and [2-chloro-6-[(3S)-3-

[2- gﬁ% 3’-%§ @Ol%l I %rgg&}r/ﬂ_%l ny?)yr1m1d1x |4] }mamg[ﬁanol cagn 2:1I1 ggprepared

by the dropwise addition of lithium borohydride (2M in THF) (454 mL, 908.17 mmol)

over a period of 15 minutes to a solution of methyl 2-chloro-6-[(35)-3-methylmorpholin-4-
yl]pyrimidine-4-carboxylate (235 g, 864.92 mmol) in the THF (4701 mL) at 0°C. The
mixture was stirred at RT for 2 hours then water (1500 mL) was added slowly. A white
solid formed which was decanted off and the THF was removed under vacuum. To the
residue was added more water (500 mL), and extracted with ethyl acetate (3 x 700 mL).
The combined organics were washed with brine, dried over MgSO., filtered, and

concentrated to a white solid which was identical to previous samples.
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Q0C under nitrogen. The resulting solution was stirred

at RT for 45 mnutes. The reaction m xture was dil uted
wowdob/ovEser (20 nl). The organic | ayer was driBCr/GBR®B&050548

) and filtered. Sodium |l odide (1569 ng, 10.46 mmol)

was added and the reaction wag heated to 500C for 20

hours. The reaction m xture was filtered and

evaporated to afford the desired material (761 ng).

. ; - 1.25

3.57-360(IH ,371(I 390-394(IH,
m, 3.96 - 3.98 (IH m, iﬁ%l 4. 32 (3H, m, 6.94
(IH, s). LCV5 Spectrum : n12 ESI+) (M+H) + = 354; HPLC
tR =2.10 mn.
2- Chl or o- 4- (i odonet hyl ) - 61 3@%* - met hyl nor phol i n-4-yl
] pyri mdine can al so be prgpared by the dropw se
addi ti on of methanesul fonyl chloride (91 ni, 1169.52

Metthrpd 2)6-diohlofspyrimidine-4-carboxylate (5 g) was dissolved in DCM (120 mL). (35)-

3\ RERBITRoL0g (b5 BTGBy B LHATYi G R/ L RS X6 0 L) was
add¥d.drdphbiSe R2AnEERLNon vdPRYiRLE@ TR dea@lon@Hs 1M ESEtirak Foom

The resulting solution was allowed to warmup slowy
tenperaRare (fvl‘elr h@llrp@m wdctm Wasiben evapPragedrie geyriconand dissghed in DCM

(30??96% s Ior amcs eree ‘\é@stoh\%{ei,r %tg%ﬁwta? dl(ﬁer e P%ﬁ grled (tl\;fgSOé;)

filteréapnd a0 rzttéd ght efudic material was chromatographed on silica, eluting with
2 chloroﬂﬁﬁ£(38 - 3- et hyl nor phol
thageliipgiY. %}Yf] Wetdﬁwedrfé%tﬁraﬂ@@, anyhisaolid 65 158).
| 3
ek LR B0 R IR O R B a g o
3.44R 8 AR@H: e818.57 RY.63 lqslﬁ;em;mm &tH, Ky, ésoma@}m;) BOH -1695 (1H, m),

ours. Th act | xture was evaporated to dryness
42gﬁﬁﬁr%d4§§6h£é§f}ﬁyﬂgbﬁand washed three times with
M@ SRt MWt 2 saturated aqueous sol ution of sodium

thi osul phate. The organic |ayer was dried over MySO ,
filtered and evaporated to afford crude desired

Mg G Horb e s T P S Rtk AR TSRS be

prephich b?ttlﬁbea{ddﬁtﬂ)ngdﬂtﬁethﬁez &aﬁ:hro@@bﬁﬁﬁlafrﬂeai c%&b;@iﬂat&\@?jo g, 1207.65

I denti cal g evi ous sanpl e r 2- Chl or o-

mn}alBtOnt’e¢ Dﬂl\m dnLhTmetbylﬂwrel (B2 H- ASQM%nmbwawidewand the
rea@tl%tmo% 0%@3(?@ § M&hhl%l SOIPL\QI Qjﬂﬁl & lgr%%/eﬁfﬂjﬁm(lg Sﬁﬁ%yecﬁn

DCan @3GIIIQL§§ vaats@d&lfdmpdee onext 300g &iutesAng Ghalhlx®iire Qfirred at 5°

i thi
overmght Water (800 mL) was added, the phases separated and the aquocus layer

extracted with DCM (300 mL). The combined organics were washed with brine (300 mL),
dried over MgSOQy, filtered and concentrated to a cream solid. The crude solid was
dissolved in hot ethyl acetate (3 volumes) then isohexane (5 volumes) added the mixture
left to cool with stirring over the weekend to give the desired material as a solid which was

identical to previous samples.
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borohydride (2.0Min THF, 6.09nL) was added dropw se

and the solution allowed to warmto RT and stirred for
wd20wene7750The reacti on was quenched wi th wat er ¥CDGBR)08/050548

then evaporated to dryness, the residue dissolved in

ethyl acetate (150 nlL) and wgshed with water (150 nl)

followed by brine (50 nL). The organics were

evapor at ed to dryness to give to the deS| red rraterl al

metlhl‘llsulfn)n.vllﬁmﬂﬁ)n—z-ﬁ)m'?llﬁidrh Zmllnlﬂnﬁﬂitlnmﬁ‘eﬁo (I H m,

3.71 (IH, d), 3.91 - IH m, 3.98 (IH d), 4.35
(3H, d), 5.51 (IH, t), AD7J4 (IH s). Mass Spectrum;
M-H+ 244,

[ 2- Chl or 0- 6-[ (35) - 3- met hyl rmrphol|n 4-yl 1 pyrimdin-4-y
| ] met hanol can al so Cb@ re ared by the dropw se

addi tion of Iithium ( MH%}P THF) (454 ni,
908. 17 nmol ) over a perlod es to a solution
of methyl 2-chloro-6- [(35) 3- metthHrmrphoI i n-4-

TodsbRbe S STy SR et R Rl Ry gty >
yl)ﬁﬁuﬁ@lﬁn 2 ymaillisie { FAmues. % m@rﬂpﬁ my pasL pagesided @%Mﬂon of

white solid fornmed which was decanted off and the

dl(mﬂﬁaméré - epghagthiense 0x2aufha8 menalhia DEN (d wel sl thelsrdution
stu?%f & R‘ya%)?ﬁ h)gﬁg_rﬁg&z)%r ? gﬁ(é {Ogdg?ﬁlg% N @ggﬁmﬁihaﬁgﬁ%?ﬁalowed

by bridtingamihiei(€.03 @y, 0/2§Saimol )fand tier sadhtmarsdrred) DeanighahteRIT the

white solid which was jdentical previ qus
ruggﬁfﬂ dget qu by prenaEt Jge (L§ usmg decreasmgly polar mixtures of

Wa?\?gt(ﬁFa!% hg‘i’%"ﬁ%b ﬂlcﬁﬁ/ﬁébh\p rél@n‘f’s’ Resids aRIRex ﬁ&t%sml as a white

di chloropyrim |ne - car boxyl at e
soldli (64 0lmagd1ih%PCM (120 ni). (35) 3- Met hyI nmor phol i ne

e RO G000 S P IR R3ui s BT D5 70 o

m)”l MR, dThpm e@ptsb %90/»6@95 eftt, hp 334 (BHas), BA9M3 25 (1H, m), 3.47 -
enper at ure hour. The reacti on was

3. 5é\(hféomé\t3e@4 1%686%@)5 34%d 1Hi 5 81%edt. G'Qw(HHCM)( $@@ 20.(1H, m),

53 el Rl P B R R R AL Bl RortaRee [l .

LCVES 8pdcunivasz GESIGW{I@P&I@ heet 1P SR FOR08 Rt i Ng with
2.5% nethanol in DCM to give the desired material as

a white solid (3.15 g). NWR Spectrum: 1 NWR (400.132

Th%ﬁp%g)elgw]w&g pfep:cllre%ﬁn Gt lihal@ous Fashror trdin 4@4’-[(35')-3-

methylmorpholin-4-yl]-6-(2-methylsulfonylpropan-2-yl)pyrimidin-2-yl]aniline using the

appropriate amine.

Example [Structure NAME LCMS| Retention
MH+ | time (min)
2a @) 3-methyl-1-[4-[4-[(3S)-3- | 464 | 196
0o N\NI/ methylmorpholin-4-yl]-6-(2-
/.S.Xf’“\/ i methylsulfonylpropan-2-
YU Lpyrimidin-2-
yl]phenyl]thiourea




Met hyl

3.41 - 3.48 (IH, m, 3.57 - 3.61 (IH, m, 3.71 (IH,
d), 3.87 (3H, s), 3.91 - 3.95 (IH m, 4.25 (IH, 5s),
W@ 2009/00175 s), 7.29 (IH s). Mass Spectrum ; MERGBI®S/050548

2-chl oro-6-[(35)-3-net hyl norpkol i n-4-yl ] pyrimdine-4-c
arboxyl ate can al so be prepared by the addition of

net hyl

L, b132
O0C. (3
di ssol v
m nut es
(800 mL
aquoeus
corrbi ne

2, 6-di chl oropyri m di ne- 4-car boxyl ate (250 g,

4

B. 41[n}m|) was agide

P

j’Bet hy
reactio

b) - t hyl mor ph@héthgdnohRdlig-4- $126820

ed dropw

eﬂs-oi

vvas addei‘d Nt he
| ayer extracted
d organi CS were

(300 nl),

| Kty e qth%@ép%g( Prepde B i

ggdlﬁcépar ated an
DCM (300 ni).

]sphe@l]mmhrrebrl ne (3

4]
n cool
3 mmol
5 0V/{
ght .
d t he
The
DO nL

E
edétqg
)

rr 30

At er

oroam

I\Ihch fi1l+ A cont v at Adl + A~ A
sol?"d The r)Jde solid QW@%’WG{}]@EIHL 5t ‘Pﬁyl 178
acet ate I’umes) t he gggbl%gig}pm&@h(ylg{ wnes) added
t he m Xt are[ to cool th stirring over|the
weekend| t CK(F esWﬂ]e@-(Ifaterl al as a splid which
was i denti cal

KDVEVIO es, Exanpl e 2|:
3- Cvel opr opyl _| [4-[4-[ néetﬁ}%r{ﬁ%onylpropam-

FouYs

in

- 3- net hyl nor phol i n- 4- yl}ﬂ)p§r1{nzdm 2-

met hyl spl f onyl pr opan- 2- y fﬁyrl m di n-2-yl | phenyl |

thi ourep To a sol ution @#lphényljthiourea

A=A T (B5) = et hytnorphoir Z-NEtydsUu

pr o%dan- 2- y()hyrimidin- ;2’ 91 ?gl;élt%la%ﬁ?it%ﬁﬁrg g(%.:126

nmol ) ip (2 nm) was [agdg@Sa-3sol ution of

di (im da?sﬁl yI ) met h@nﬂt hi one (50. 2 nﬁ Q0. 28 nml)

DCM ( 1 hi §ol {estbrimorpholigct-3i-6E-f or 2

hours. [Cycl opr opym akn ne h f 82_mm ) was

added fpllowed by triethy aﬂﬁiem(ygj.r %‘ m., 0D.26 mmol)

and the| solution sti rreyl)pyﬂnmdigm at RT. The crude

product | was purified by i ve HPLC, using

decreasf ngly polar m xt %E ﬁ%ﬁ‘ﬂ@? (cont al ni ng| 1%

NH3) and MECN as eluents, to give the desired materi al

as a white solid (64.0 ng, 51.0 % . NWR Spectrum: 1
ExajuRle 260 0HISMRH#00.DYBOdz,8)MIBd 89 1-240(36R df, 278 (6, s 224 (3H, d),

24 , . 78 ,(6H, .90, -

.03 G D oS B £33 sghf s fl g 37 0,
3.96 - 3695»4(1@ hkg M4(ﬁ{m€£6 46@ Msglﬂnﬂ, m§")6 783(1H3sf, i7H5 (dH, d), 7.85 (1H,
s), 830 (2H, d), 9.73 (lH s)
Example 2b: 'H NMR (400.13 MHz, DMSO-de) & 1.14 (3H, t), 1.24 (3H, d), 1.77 (3H, s),
1.78 (3H, s), 3.03 (3H, s), 3.18 - 3.25 (1H, m), 3.47 - 3.52 (3H, m), 3.63 - 3.67 (1H, m),
3.77 (1H, d), 3.96 - 4.00 (1H, m), 4.22 - 4.25 (1H, m), 4.59 - 4.65 (1H, m), 6.77 (1H, s),
7.56 (2H, d), 7.88 (1H, s), 8.30 (2H, d), 9.63 (1H, s)
Example 2¢: 'H NMR (400.13 MHz, DMSO-d¢) & 1.24 (3H, d), 1.78 (6H, s), 3.04 (3H, s),
3.17 - 3.25 (1H, m), 3.47 - 3.53 (1H, m), 3.57 (4H, s), 3.63 - 3.66 (1H, m), 3.77 (1H, d),
3.96 - 4.00 (1H, m), 4.24 (1H, d), 4.59 - 4.65 (1H, m), 4.81 (1H, s), 6.78 (1H, s), 7.63 (2H,
d), 7.87 (1H, s), 8.30 (2H, d), 9.81 (1H, s)

Example 2d: 'H NMR (400.13 MHz, DMSO-d¢) & 1.24 (3H, d), 1.78 (6H, s), 2.21 (6H, s),
2.45(2H, t), 3.04 (3H, s), 3.18 - 3.25 (1H, m), 3.47 - 3.57 (3H, m), 3.63 - 3.67 (1H, m),
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4.59 - 4.66 (IH m, 6.78 (IH, s), 7.62 (2H, d), 8.14

(IH, s), 8.29 (2H, d), 9.51 (IH s) LCMsS Spectrum :
wWont®O&sser) (M-H) + = 490; HPLC tR = 2. 08 nin. TPET/GB2008/050548

conmpounds bel ow wer e prepared i n an anal ogous fashion

from4-[4-[(35)-3-

met hyl mor phol i n-4-yl ] -6-(2- nethylsulfonylpropan 2-yl)p

yrimdin-2-yl]aniline using the appropriate

TR TR ™ gyt Bl £y

7.63.(1H, d), 3.72511) $, 8.80 (21R. 490 BLIE3) (1 H, n), 3.63 - 3.67

(IH m, 3.77 (1H d), 3.96 - 399(IH m 4.24 (IH,
4.60 - 4.65 (1H, m, 6.78 (IH, s), 7.55 (2H, d),

Th{&%ﬁa&hb‘h oB-{4 %3%&Thyl%gpk%h%i4 %lg H (2?[%1?‘[&?@{%1%&1(%%%?})&1’1 2

yl)pb)r}mlﬂnvz yd]:ahl,hns)s d@cr?%d(ﬁekbw s), 3.03 (3H s), 3.18 -
3.25 (IH n), 3.47 - 3.52 (3H m), 3.63 - 3.67 (IH,
m, 3.77 (IH d), 3.96 - 4.00 (IH, nm), 4.22 - 4.25

4- MJ[@S)-U)Met‘ﬂwﬁ@orphélluﬁﬁ-VﬂLéd( 2-Methy®ultén{bidpasR -yl pveienifdiakh-
dy, 8 (IH s), 8.30 (2H d), 9.63 (IH s) Exarrple

y_]zu_lmm NVR (400.13 MHz, DMBQd 6) d 1.24 (3H, d), 1.78
(6H, s), 3.04 (3H, s), 3.17,- 3.25 (IH, m, 3.47 -
3.53 (1H, m), 3.57 (4H, s)[ 3.63 - 3.66 (IH m, 3.77
(IH d), 3.96 - 4.00 (1H, ™ «4.24 (1H, d), 4.59 -
4,65 (1H m, 4.81 (1H s) K§ 78 (IH s), 7.63 (2H,
d), 7.87 (IH s), 830402 ., 9.81 (IH, s) Exanple
2d: 1 NMR (400.13 Mz,” DN 1.24 (3H, d), 1.78
(6H, s), 2.21 (6H, s), 2.45 (2MZtdn, 3.04 (3H s),
3.18 - 3.25 (IH n), 3.47 - 3.57 (3H, n), 3.63 - 3.67

DidhllddpbisjtriphehyIphbshird)pal Bd@en (i) 40.287 &,10:41 mimol Yw@added 1%

chlé%oﬁ-ﬁ{%‘}ﬁ -?qﬁéﬁyl_gyoél}plg)?igg gﬂﬁr-?%ljlgthgfssg!%(lngilm%%%-ziyﬁgylgh%ﬂline (2.73

g, 83[§ﬁﬁ‘ﬁ(ﬁ} 43§ 5- tetramethyl 1,3,2- dloxaborolan 2-yl)aniline ?2 329 g, 10.63
4-[ 4- yl morphol’i n-4-y % met hy | fonyl

mnplp Maqymuwpqhnmonarh@aSﬂ(]lémﬂ, |2Hél4|rsmcllésl@Dﬂ\Ue615 mL), DME

(1518 R (PG st o7 Sl st R Wy iy e apsho s
purgtd Rythiniskich-f&r lfyﬂn]rﬂﬁlés| anf €he resultm% mixture was stirred at 80°C for 3

chl orobi s(tri phenyl phosphi ne)ri) I adi un(|I Ig (0.287 g,
hoyss. 4T@eﬁﬁ@tpn\m§t%wéﬁ @@e@wnh eth acetate (300 mL) and washed

Squl Faﬁl?r gg/g,[re]t v% y : mXJa]ID}r)le ( : e({gl-f)l}{lg% Cfg()(n%: P?fl@&gﬁﬂﬂcflayer

Waéldl(léd A ESONE ﬁ]ﬁd‘radtrmmgldapbna&d&e dffoxbdrodopradud-ay b lark browe gum.

2.329 g, 10.63
The( crude product was purified by flash silica chromatography, eluting with 0 to 20% ethyl

acetate in DCM, to give the desired material as a white solid (2.16 g).

NMR Spectrum: 'H NMR (400.13 MHz, DMSO-ds) 5 1.33 (3H, d), 1.87 (6H, s), 2.93 (3H,
s), 3.28 - 3.35 (1H, m), 3.56 - 3.63 (1H, m), 3.72 - 3.76 (1H, m), 3.82 (1H, d), 3.90 (2H, s),
4.01 -4.05(1H, m), 4.11 - 4.15 (1H, m), 4.46 - 4.53 (1H, m), 6.55 (1H, s), 6.71 (2H, d),
8.21 (2H, d)

LCMS Spectrum: m/z (EST+) (M+H)+ = 391; HPLC tR = 2.05 min.
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nmol ) and 2M aqueous sodi um carbonate (15 ni, 29.44

mol) in DVF (15 nL), DME (15 nlL), ethanol (15 nL) and
WOowR0e0077307. 5 L) at RT under nitrogen. The reakPtT/GB200aH50548

purged with nitrogen for 15 mnutes and the resulting

m xture was stirred at 800C {gr 3 hours. The reaction

m xture was diluted with ethyl acetate (300 nL) and

washed sequentially twce vvlth vvater (150 n.) and

L& dine

product as a dark brown gum n&e crude product was
purified by flash silica chr& ography, eluting with
0 to 20% ethyl acetate in "'t6 give the desired
material as a white SO|IGb()2| g). NMR Spectrum: NMWR
(400 13 MHz, DVMs(d 6) d 1S aJHCI d), 1.87 (6H, s),
2.93 (3H, s) 3.28 - 3.35 H m, 3.56 - 3.63 (IH,

nj, 3.72 - 3.76 (IH. m, 3.82 (ILH d), 3.90{2H, s),
Sodjugytert-bytoigle (B Mg 2.89 mmal) wag adard tp3-chigro-4[(2§)-3- 4. 53
megsk%rg%?tﬁ%%ir?ﬁlﬁfﬂzé 6H§th§§su%ﬁ&eﬁ&ﬁgg%1d_l L@%?Q@g{b ndn% DMF

(25m1h) ﬁ (Bﬁlundcr -mtrogen3lodomethane (0.180 mL, 2.89 mmol) was added and the

resiibigd oo Ra® agaedi feduier P e 'Su'{aﬁﬂf\ﬁ' Rt 478 me

2. 8%@1? dad ali®d2onbhad By ﬂ)dﬁ)ﬁr’éﬁbang’ €0.180 mL, 2.89 mmol) and the resulting
met hyl mor phol i n-4-yl |- 6- (et hyl sul fonyi met hyl) pyri m di

solnigor( 8@gstinpd a2 089 famidiguri Thepraetionsvasidjluted voODEHE0 mL) and

it | h 0. ;2. 89 |
wadle Ot et (OB R g P L hee P SR ot R Bfls o
filtBhcA dh@ the SEWehﬁWaF&Qﬁﬂdlwhtgﬁﬁi whidh epoiwaie cily2taBisbl The e®e product
ol | owed by i odonet hane QO 180 ni,

ngt) was added
wag pgafiehiyl flashrsdiceshrangiearaphyg cuong midr) wayo sreihapanRCM, to

T di | ut ed th DCM (100
ot Ao dndRel TR EREH BIOBL" anabrime (100 )
NMR & pestamni ' & WeiRef40043 MHE.oMIBED ) 1,26 (3IH ely,eld7agd, she.87 (3H,
sol vent evaporated_to a gumwhi ch sl ow

s) érlystiad Ql%agﬁé“ cPudd ! Hr Bkt was> plits f¥1) ed 2y Hs g2 - 3.96
i1y chyr I t|ng with 0 to 5% net hanol
(2}?#%%%3 ?b%?ég{)a&hy ls,}?r%d material as a white solid
LCMD Spantrum: NW(%&(M&MH =B3MMRPLA0B.=1 8. 9MHzin. DMVSQd 6) d
1.26 (3H, d), 1.72 (6H, s), 2.87 (3H, s), 3.19 - 3.27
(IH, m, 3.44 - 3.51 (IH, m, 3.60 - 363(IH, m,
Thﬁit%ﬁat(ahbh oﬂ)-chl%§092 [(35&3%6&?1%0@011&4%@ 6- 4.32 (I H,

(methylsulfonylmethyl)pyrimidine was described earlier.

Example 3: 1-]4-[4-]2-(Benzenesulfonyl)propan-2-vl]-6-](3.5)-3-methylmorpholin-4-

yllpyrimidin-2-yl|phenvl]-3-methyvlthiourea

)

N7
o0 [\
OO
A
H

A solution of 4-[4-[2-(benzenesulfonyl)propan-2-yl]-6-[(3S)-3-methylmorpholin-4-
yl]pyrimidin-2-yl]aniline (0.091 g, 0.2 mmol) in THF (1.0 mL) was added to a solution of
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LCMS Spectrum: mz (ESI+) (MtH)+ = 334; HPLC tR =
1.95 min. The preparation of
wQ@2obloar76e 4- [ ( 35) - 3- net hyl nor phol i n-4-yl]-6- PCT/GB2008/050548
(et hyl sul f onyl met hyl ) pyri m di ne was descri bed
earlier. Exanple 3: 1- [4- [¥n
[2 (Benzenesul f bnyl ) propan-2-yll -6- [(3
- 3-net hyl nor phol in-4- yl| pyrimdin-2-yl'l phenyll

t
d@ﬁ%%ﬁ JH R BHCSor ORUsH)e, 028 Hmal) in DM (1 4L and thpesuliing
solnmrphmd $tirod-at yOﬂcpfdr|3mrrﬂ1mnte2 il spluaioh loif nethylarfiad (Z;ONDmZFHF 0.5
THF was added.to a tiaon .
mlo% %‘WﬁBd’éaf&id pd 31 f??ﬁﬂ%‘% WASHETR 63‘% go £ iguigsang the
sol{féht We(/élpogatga-) T%H@ﬁafeﬁﬁ%ﬁé ﬁlglﬁte‘alﬂﬂftﬁr%rm IBB1LCE ESEive the
for 30 mnutes. A solution of "nethyl am ne
de%@dmterml THFsolpl ®3mig). 1. 0 nmol ) was added and t he

N RGBT GP A it s Bl B L AL, B2F D 178 om

s), PYBi(BHES, QMIPBGZO)??@BF 93 HPLE b @19 g 3 dre- 3166(1}@%) 3.76 (1H, d),
material as a solid ng). NMR Spectrum :

3.9¢ 360813 Hvrp, 4. bivEdY 63)4 5.10 1 425(9 ((lﬁHm}dé 69 (1H: ), (734q) (Zﬂ d),7.46 -

7.55 (%ﬁg%? ﬂS)Zr?g(Iggé’%ﬁ@d)%g% %I]mnlf 93"3}2@%[(%% Hod), 549

Lcmsagpectﬁnﬁm (ESI+NM-+H) 1526, HRLCHR, = 4.43Gnin 4. 59 (1 H,
m, 6.69 (IH s), 7 40 (2H, d), 7.46 - 7.53 (4H, m,

7.61 - 7.68 (IH n), 7.78 - 7.88 (3H, n),973(IHs)
I P
Thé ﬁ@ggg%g@%ﬁ%@g I(ﬂc%v% lf\/tv)él{rl gﬁ %%%par e (%ﬂn&sgl anar é&ate amine.
Eximphei on usStrgcture appriopri ate anNAMEExanpl e 3aLCMS|Retention

NMVR (300.13 MHz, DMBOd| 6) d 0.56 - 0.62 (2H, m|. 0 72 .
- 0.78 (2H, m, 1.21 (BH, d), 1.77 (3H s), 1.7@4?’37—, time
s), 2.81 - 2.99 (IH nm, 3.11- 3.22 (IH m, B.45 | (min)
3.52|(1H m, 3.61 - 3.66 (IH n). 3.76 (IH d). 3.94

3,
3a3. 99 (I Hgotjr) , 4. 13 -[1444F-[2Abénzengesdlf&lyDpr&@an{ || BRO6 ) , 2.55
Y 7, 7.62 - 7.6 ,
1.84 ¢ xN d), 1é (Y?Hg ?@@ T%etgélﬁtqrﬂ“ﬁ >(<arrpl e

6.70 [(I H "7, 40- | H
n,
3b: N Mdz, t), [1.20
(3H, T 77 & Iﬂnf(%ﬁn,gyjr])pill&?m%i L 22 (I'H,
m, 5.43 - 3.51 (”3H nwyclqarepylthl@lr% (1H, m) 3 76
5114 58 @ ,' 6. b TR Gyt prgpht [ 3 [ 257
7.53 (4H ’7.62 - 7 268)-6 @S)mmetmﬁ’ﬁ) Rthn- 41), 9. 62
(1H, il e NVR (300. 13 ) d
1. 20 ”1\‘71 (szl]wr,lmlﬂ.nv%-yu@hm}é}ﬂ

cthylthiourea
3c on 1-[4-[4-[2-(benzenesulfonyl)propan-| 556 2.16

2-y1]-6-[(3S)-3-methylmorpholin-4-

)\CL i, [ Wl pyrimidin-2-yl]phenyl]-3-(2-
hydroxyethyl)thiourea

OOI

Example 3a: "H NMR (300.13 MHz, DMSO-de) § 0.56 — 0.62 (2H, m), 0.72 - 0.78 (2H,
m), 1.21 (3H, d), 1.77 (3H, s), 1.78 (3H, s), 2.81 —=2.99 (1H, m), 3.11 - 3.22 (1H, m), 3.45 -
3.52 (1H, m), 3.61 - 3.66 (1H, m), 3.76 (1H, d), 3.94 - 3.99 (1H, m), 4.13 - 4.17 (1H, m),
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3.11- 3.21 (IH m, 3.44 - 3.50 (IH, m, 3.52 - 3.58

(4H, m, 3.60 - 3.67 (IH m, 3.76 (IH d), 3.94 -
W@288/00175 m), 4.08 - 4.16 (IH m, 4.50 - 4.5BCT/GB2008/050548

n, 4.84 (IH s), 6.69 (IH s), 7.46 - 7.52 (6H, m,

7.62 - 7.68 (IH m, 7.83 - 587 (3H, m, 9.79 (IH s)

The preparation of

4-[4-[ 2- (benzenesul fonyl ) propan-2-yl]-6-[(3S)-3-nethyl
4.52‘3{%&4@;‘1@{%%}?@ 'Zie%(g'sﬂﬁg;g%}{l/,]m)”}”/{éz' Need BIEHSSCHISRRSH d), 8.14
(1Hpps)oPdaR{PHW)I - 6- [ (3S) - 3- et hyl nor phol i n-4-yl | pyrim din

exppisiin ARG MTaOMaRER £ (A 8 OR 8. ) P,

1.78 @8 adyes hyls o é,}? ngy 9x3haral 3p; f>yé zﬁnglasram(l%% TO1H, d),
1.79 nmol ) and (benzenesul fonyl ) propan-2-yl |

3.942 3 @Hon®- 4.1 { 343)5(3Hnmb Hy3 Inb 6 ABHLI M), 4- @I (1By &) ﬁn4di|(2ﬁd d), 7.46

755 Ao, 7z116 %@&%ﬂfﬁ) (: %i&ﬁ@ 863G (4 onerz_)

Ex%@%3&IIHWRW3O(T g MIALX tTONIS ON@Y adeaﬁ(sspd) amy @Hr 924d.78 (3H, s),
W th nltrggen three tines.

3. lBu S&1r[ Pheny3 phodpt (AE) pai 3. é%l'rl}rﬁ(& (|4){ o1l dpY dé.67dBHngy). 3.76

UdSQGd g%)ﬁ gg@% %{]?6 H}Eer S ee4 ?@@eﬁma%ﬁ%ﬁng 6.69

(1H,83Ul.46 NY53 (E&D,&ﬂ)s 7@ -Wass @i, if)ed.8at 78IQEHS o), BP9 (1H, s)
m nutes. The reaction m xture was concentrated and
diluted with ethyl acetate (50 nL), and washed

B T e

yl]lﬁyrimxel[reﬁi-ya]anhlmvaspttasaﬂmd Hetovaf f ord crude product. The
crude product was purified by flash silica
chromat ogr aphy, el ution gradient 0 to 2% nethanol in
4-[ PP bdretsNGordypralaai X afl R SLI-Aet
(578 ng). NWVR Spectrum }
yll4mkfpe d), 1.85 (3H, s), 1.85 (3H, s), 3.25 - 3.35 (IH,
m, 3.58 - 3.67 (IH m, 3. 7 - 3 85 (4H, m, 4.02 -

4.07 (IH m, 410-415( 4.47 - 4.50 (IH,
m, 6.55-659(2H m, IIH s), 7.30 - 7.36
(2H, m, 7.45 - 51(IH 753-757(2H, m,
7.74 - 7.78 (2H, Spcrum mz (ESI+) (MtH) +
= 453; HPLC tR = 2 2 [\‘2- zenesul f onv
ppropan-2-yll-2-chlo 39) - mhyl nmor phol i n-4-yl |

pyri m di ne | odonet hane (O 156 ni, 2.50 mol ) was added
SodioméeattivanedDeBagut oumydohreiony (3. 2]2m(t|;1 bdB enrbel) was added to 4-(4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)aniline (391 mg, 1.79 mmol) and 4-[2-
(benzenesulfonyl)propan-2-yl]-2-chloro-6-[(3S)-3-methylmorpholin-4-yl]pyrimidine (707
mg, 1.79 mmol) in a mixture of DME (8.0 mL), ethanol (4.0 mL), DMF (4.0 mL) and
water (4.0 mL) under nitrogen. The mixture was degassed and purged with nitrogen three
times. Bis(triphenylphosphine)palladium(II) chloride (63 mg, 0.09 mmol) was added and
the mixture was degassed and purged with nitrogen a further three times. The resulting
suspension was stirred at 80°C for 30 minutes. The reaction mixture was concentrated and
diluted with ethyl acetate (50 mL), and washed sequentially with water (2x 25 mL) and
saturated brine (25 mL). The organic layer was dried over MgSOs, filtered and evaporated

to afford crude product. The crude product was purified by flash silica chromatography,
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[ (3S)-3-net hyl norpholin-4-yl]pyrimdine (0.920 g, 2.5

mmol ) and sodiumtert-butoxide (0.240 g, 2.50 mmol ) in
wRr90d#50L) cooled to OOC. The reacti on m Xt UPET/GBS008/050548

stirred for 10 mnites then a second equival ent of

sodi um tert-butoxide (0.240 @3 2.50 nmmmol) and

i odonet hane (0.156 nlL, 2.50 mmmol) were added. The

reaction was allowed to warmto RT and then stirred

: t
ot iRt T Tl LEDLRR Rl AR R ad e HerHotid
(578asged sequentially with water (2 x 501L) and brine (2

R Ao 1 NSURRTIE C%%ﬁéﬁf%cﬁf@@%fﬂ%&%%gdﬁg?%%’ b 185 GH ),
3, 29f Ele; <3 (?Hoﬁfjcj 5§as. 69%!Hfﬂn?@ oy 1 k& 1.u%P - 4.07 (1H, m), 4.10 -

chromat ogr aphy, el ution gradi ent g t'o 2 % met hanol
4. 1DCMI, myp 44 A4.6hiEl Hias), 6d -rai®@itaim)as.63 (Wi 7. §@)F7d6(2H m),

743 3R gy 5 95T g Mg PR T 1 5670 o

LCMS-lSpé&mnﬁn@%(Esﬁr) B+l H= 43B8; HBLE9R— §2Z4mﬁl H m,

3.79 - 3.83 (IH, 4.00 - 4.05 (2H, m),434(|H
d)676(|Hs)745-750(2Hn) .56 - 7.65

) - 3- met hyI nor phoI i n- 4 yI I pyrl ne Benzenesul f| ni c
acid, sodiumsalt (4.22 g, 25 mml) was added to

2- chloro 4-
(i odonet hyl )-6-[(35) - 3met phoI|n4yI]pyr|md|ne
(7.0 g, 19.80 mmol) |n e (200 nmL) and the

resulting mxture stlrr r a nltrogen at nosphere

at 800C for 20 hours. 5 react| on was cool ed and the

B e R T

[(35)-B nestied mantholinel- gy midined8.92€ gpY.8 tamdlh and scuﬂlan tert-butoxide
chr ogmat ogr aphy,

d fied by fl I
0.4 :1239 ré’%?zaﬁé rﬁ%’%%‘bﬂ%@%@?%ﬁé"éCﬁgff‘@cvw repugis stirred for
t .
10 fﬁu’ﬁ%& & egéae%bﬁdel T 6 28%0%%& B?@%&bjbgg %,Szgé nﬂﬁol) and

pectrum
ioddmetratic (61 f(68rHL 2P0 n8ndl) $e ddfled.| Hie reabtion 3va3@HBwddbto Wiim to RT

anct %)pp siill‘r)recF fpr igl { me lggjd?urqlw%%g%uzt;g Wétgi Waéerg$0 tl]i)l%gé jf)C%\ﬁ (50
mL% fzil?e Jreffic ( WH@ se Aralcd aﬁd%@asﬁ&i‘ﬁegﬁ@nﬂal—l%h&f?ﬁ&t RUWMB0mL) and

+) ( MHH) +=3 8 HPLC t R=2.0
brugﬁr @paﬁ @mipd heforganic layer was then dried (MgSO.), filtered and evaporated to

glVf fgi}]fde r%rr(gqud' ("Ilhe crude prgch)ct Wa;Ls Igurﬁ)ledabynﬁasn R rr})%lalt(glgrap l, elution
gradient 0 to 2% methanol in DCM, to give the desired material as a white solid (0.742 g).
NMR Spectrum: 1H NMR (300.13 MHz, CDCI3) ¢ 1.34 (3H, d), 1.75 (3H, s), 1.75 (3H, s),
3.26-3.35(1H, m), 3.53 - 3.62 (1H, m), 3.69 - 3.74 (1H, m), 3.79 - 3.83 (1H, m), 4.00 -
4.05 (2H, m), 4.34 (1H, d), 6.76 (1H, s), 7.45 - 7.50 (2H, m), 7.56 - 7.65 (3H, m)

LCMS Spectrum: m/z (EST+) (M+H)+ = 396; HPLC tR = 2.46 min
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was described earlier. Exanple 4: 3-Cycl opropyl- 1-
[4- [4-]2-(3-hydroxypropyl sul fonyr) propan-2-yH 6-

WO ¢®@%pe7730 met hyl nor phol i n-4-yl 1 pyrim di n-2-yl PCpb8eoBl050548
t hi ourea Di (i m dazol -1 -yl ) net hanet hi one (46 ng, 0.20
mol ) was added to 3-[2-[2- ({4
am nophenyl ) - 6-[ (35) - 3- net hyl nor phol i n-4-yl ] pyri m di n-
4-yl ] propan-2- yl sul fonyl]propan-1-ol (100 ng, 0.17

4-(BOR)chedutol M ctin 1 -k n RS 11 6 - ho b i @PEb 1S v[]ﬁ%’iﬁcﬂﬁk
Stirred at RI ror 3 nours. Cycl Opr opyT amm ne 20
mmol ) was added fol |l owed bytri yl am ne (O. 043 m,
0.17 nmol) and the reaction stir ed at 500C for 2

hours. The m xture was allofﬁ%éﬁo cool and purified by

preparative HPLC to give the d€SNred material as a
solid (97 nmg). NMR Spec 4H@R (400. 132 MHz,
DMSQd 6) d 0.57 - 0.65 &E;ﬁﬁro, 0.72 - 0.82 (2H, m,
1.24 (3H, d), 1.72 - 1.8 , 3.21 - 3.35 (4H,
Bel?eags?h ic acatit’[ &ﬁ Lé)i@i(l (;?22 0%3 2@?4&%15‘01)3})38 élﬁiig(u()(zl #10%)47
(IOQdﬂTbthﬁl) 6- resm -2ty 1rd9rphliri-6- y(llpb*hnﬂdme 6.8, I92€H) md)o,l) in

ectrym:

acqtqm_@lq {305} ngTﬂ) %IaCﬁ/SFﬂ%@UP% p}%w%%l SSI"ESEP) trﬁg atmosphere at 80°C

forP0DERAFEThé RadiorP A QBRUSandaRNEANEnt WATYSndvad] BcMrwas added and
am nophenyl ) - 6-[ (35) - 3- net hyl nor phol i n-4-yl ] pyri m di n-

thegolpitipp mpa&mleed witls wlafeorﬂ;,he]Ip(EMJ\aas drigyl (Mgi.p.Hdtered and the solvent

bﬁ%@pr | cfﬁ ;1pr(>gl111_<f|%xw&)s puTﬁ%%by %1 hﬁh@?c(ag%rorﬁé’[og@% elution

gradiedd0 (cﬁ.ﬂ)% Dhyl decake in BCAB t6 2ie tﬁ@ desfred fateridl 85a €relhn solid (6.21
M. 3.65 (IH d), 3.77 (I'H "d), 3.98(1H d), 4 24 (1K
g)-d), 4.56 - 4.63 (2H, m), 4.81 (IH s), 6.79 (IH s),

R Secudly fyvs 00 Qv ftsBPal Bk ) 16 R 1 otk
td),d3é.i|8-$.431(11-31, %L%,azsfgsgé (m)é,H dd, 9.60(:;:,316-33,5(1151% d),3. 81563 94 3271134}1)H4 15 (1H,
bs)] 6 66 61 (10300657 0b Bhtam), 7a7s 680 i Coty o

. 1 8. 30 (2H,
Lefas Spdd iy B (S DIMAL-Gbs: ﬁ%%@h% SH 15 e
DVBOd 6) d 1.14 (3H, t) 1.24 (3H, d), 1.74 - 1.82

Th%.g]grl’garaiqlg Chlﬁmﬁ%’(ofl&f“eﬁ‘}"?%[(gg) ? np_@tl%&;norpho'l_ln-&l’]pyr1m1d1ne

was described earlier.

Example 4: 3-Cvclopropyvl-1-[4-]4-]2-(3-hvdroxvpropvisulfonyl)propan-2-v1]-6-](3.5)-

3-methvlmorpholin-4-yljpvrimidin-2-yljphenvl]thiourea

®
N7

Di(imidazol-1-yl)methanethione (46 mg, 0.20 mmol) was added to 3-[2-[2-(4-
aminophenyl)-6-[(35)-3-methylmorpholin-4-yl]pyrimidin-4-yl]propan-2-
ylsulfonyl]propan-1-ol (100 mg, 0.17 mmol) in DCM (2 mL) and THF (1 mL) and the
reaction stirred at RT for 3 hours. Cyclopropylamine (1.20 mmol) was added followed by



4.22 (IH, d),

(2H, d

] pyri mdin-4- yl]propan-2-yl sul fonyl]propan-1-ol

)

4.57 - 4.64 (2H, m,
7.89 (1H, s),

6.79 (IH, s),

7.57

8.30 (2H, d) The preparation of
W®@2¢40240925¢ 4- am nophenyl ) - 6- [ ( 35) - 3- et hyl nmor phedT/6B4008/050548

is

descri bed bel ow. 3-r2-r2-(4-/A% nophenyl)-6-r (36
) - 3- et hyl nor phol i n-4-yl | pyrim di n-4-yl | propan- 2-

yl sul fonyl | pr opan-

1- ol

tr1eﬁiﬁ%ﬂ@g Q(Ij' 85‘%’ kﬁ" @%ﬁhia@gg Q?ho lt%ijﬂf%y_slmg@ ho4doterot 9 hbdR. The

mlxihfeoxfﬁ-zﬁlolizv(ea&) edbl aed hytifiaf phpleparadve/HPPErto ivdithe desited material
as 4011 (0 it Su'fony']pfopoxytrl( propan-2-yl)silane (2

NMR Sfhedru: 5Ht1$

yl)aniline (

Ml@(gi@bhxb MH3S; I?M@b@
(Heanbordt@Hsdl ITor: &saSmm)ﬁs o0 A6I(FHi m).3 4ot 3/éfh(3H m), 3.65

and 2M sodi u

rfdfehaf ot 8 ey Ol Detih o TR Elany
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6-[(3S)-3-methylmorpholin-4-
yl]pyrimidin-2-yl]phenyl]-3-

methylthiourea

4.50 - 4.60

5]
d)

1.82

4c

HO

(),

S
NJLN

H H

J

3-cthyl-1-[4-[4-[2-(3-
hydroxypropylsulfonyl)propan-2-yl]
6-[(3S)-3-methylmorpholin-4-
yl]pyrimidin-2-yl]phenyl]thiourea

522

1.97

Example 4a: "H NMR (400.132 MHz, DMSO-dg) & 1.24 (3H, d), 1.70 - 1.81 (8H, m), 3.17

15

-3.34 (6H, m), 3.41 - 3.46 (2H, m), 3.47 - 3.55 (1H, m), 3.65 (1H, d), 3.77 (1H, d), 3.98
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3-12-[2-Ch1QQOr (3
SV3- net hyl nor phol i n*- vHpyri m di n”- vHpr opan”-

wQ@ k@alodosy | | propoxy-tri (propan-2-yl)sil ane SodPCIMGB2008/050548
tert-butoxide (5.93 mmol) was added to a solution of
3-[[2-chl oro-6-[(35)- 3- 126
nmet hyl nor phol i n-4-yl ] pyri m di n-4-yl ] net hyl sul fonyl ] pro
poxy- tri(propan 2-yl)silane (3 g, 5.93 nmol) in DW

0 £ e ety 0% pr et

(lH,&D,t&iﬂqudakldmé) &ind H, @)Jlomet hane was repeated and the

i R N S

2. 9@%%84)63 (€28 3m(EH AN yeshed (yﬂtrﬁ)wg\wsécs)e(ﬁ}é 4 8. 717F{@H'TH) 3.98 (1H,

he organic | ayer was dried over ) ‘tered
d), é\Zér(d)Had)gé 560 Aafﬁéf@mnc)md%(kﬁo&iu%ﬁ (@.ch, Was(1H, s), 830 (2H, d),
urated with a mxture o i ethyl ether an
97§ thﬁ d h f di et hyl h d
é ane to give the desired material as a cream
Ex&@ led40( ZH(NMR (4D/R3 SREEL, DMBO-dk) BWR4((4QOt)1BZ4Mﬂ d% 1.74 - 1.82
6) 96 - 1.04 (21H, ")5 20 (3H d),
(8H, f8)93(1?H3 3{14)(5H31T!l)23 393322 (éHHn 65 @%@),-3 B W, (dD H. 98 (1H, d),

4 2?(%)%‘ ‘Pr5i§—|5§|s)H 643&518%)%9_'79 gljh 2§3d 7389961#1( sﬁ(gé@)(?H d)

Thé M‘bbhraﬁ&aéf 3 IHP[.I;(AI Eiﬁ&o@ﬁenyl) 6-[(3S)-3-methylmorpholin-4-yl]pyrimidin-4-
0- 6-r ( 36”- 3- et hy| norpholin-4-yl | pyrim
yl]laroaarkrml%%ﬂh@mgmrrbﬁyrS| JsrEBELPEIOM: pr opan 2-vO0si | ane
3-[[2-Chl oro-6-[(35)-3-net hyl nor phol i n-4-yl ] pyri m din-
4-yl ] met hyl sul fonyl ] propan-1-ol (5.04 g, 14.41 mol)
3-[24h2 DMANGiABpheny 1 e 3 Sddied thydmotpholintdryl fypino vt 4y I propan-2-

.70 nm, 17.29 mmol) and i m dazole (2.354 g, 34.58
m\&ﬁ%‘ﬂ&-@ﬁﬁﬁ@ﬂ(% m.) at RT over a period of 5 minutes
under a nitrogen atnosphere. HS e resulting solution
was stirred at RT for 18 hou The reaction m xture

was evaporated to dryness an Nrédl ssolved in DCM (200
nm.) then washed sequenti %I ;{lgéuhth water (100 nL) and

saturated brine (106 ). gaQi ¢ | ayer was dried

(MSO ), filtered and evap af'ed glvethe desired

material as an oil (7 29 g). NMWR ew‘tlzrum 1 NI\/R

400.132 MHz, CDO 3 0.99 - 1.07 (21H, \ El
1phg1}@1@msplgnq)ga]4@|qlm@) chiprig (0.136 g,40 %@mmq}) Wa:gach:tg 10 3-[2-[2-

chlgr 36 [((3S$_|3 1H3thylﬁ10§1910’1m34 ?lip)(rhﬁlmm-’yl]ﬁro%gn -2-ylsulfonyl[propoxy-
tri(propan-2-yl)silane (2 g, 3.74 mmol), 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)aniline (1.107 g, 5.05 mmol) and 2M sodium carbonate solution (3 mL, 6.00 mmol) in a
solvent mixture of DMF (5 mL), DME (8 mL), water (2 mL) and ethanol (1.5 mL) and the
resulting mixture stirred at 90°C for 5 hours, under an inert atmosphere. The reaction
mixture was diluted with ethyl acetate (200 mL), and washed with water (2 x 100 mL). The
organic layer was dried over Na,SO, filtered and evaporated to afford a residue which was
dissolved in DCM (100 mL), and tetrabutylammonium fluoride (18.72 mL, 18.72 mmol)
added. The mixture was stirred at RT for 2 hours. The reaction mixture was diluted with
DCM (100 mL), and washed sequentially with a saturated aqueous solution of ammonium
chloride (50 mL) and water (2 x 100 mL). The organic layer was dried over Na;SOs,
filtered and evaporated to afford crude product. The crude product was purified by flash
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3.99 - 4.03 (2H,
m, 6.54 (IH, s)
506; HPLC t FRCEGB2008/050548

m, 4.16 (2H, s), 4.25 - 4.37 (
waagogpsct rum mz (ESI+) (M-H) +
3.42mn. 3-rr2-Chloro-6-r(36
) - 3-met hyl nor phol i n-4-yl | pyrjofi di n-4-yl | met hyl sul f onyl
| propan-1-ol 3-Chl orobenzoperoxoic acid (4.00 g, 23.

16 nmmol ) was added to 3-[[2-chloro-6-[(35)-3-

1: I i 0-4- | | o
s1l1g§%1{}%ﬂ_ngﬁ)g%ﬁflg,salét’lor%/ér%@%ﬁﬂ an?D t%l@[)é %ﬁ%tg% it § OB%%%Q‘A)
metmeasl ia et hatdhtefto give awbtesal wWineh was tilrthenguistadduityl ion ewalsmnge

stirred at RT f ours. A fur ortion of
chrgmaiaegng %é‘ﬁ%&é%&?@?@“’é‘& guiine wﬁgﬁ' %&pms%laﬁ%mejhawals to give the
destdd aehi@nd ad Qgel §§dﬁ {d " T%])sol ution was stirred at RT for

an addi ti ona hour . e reaction m xture was washed

NMR Gpesttunz| HyNMWR (00036 Adjtiedi SSodk) drh Tet3ahids Ul F2hi 1.81 (8H, m),

S 13Gdr ariTRy P ohah odBoHaPe a0 ne s ahnaari B dhoom Tl

3.9¢10Q, mLx.19The, ©F 9301 a.doagar nives s4(ared) (dVBSOs b9 (3H, m? 8.06 (2H,
filtered and evaporated to give the desired materia
d)as a gum (4.05 g). NWR Spectrum: 1 NWR (400.132 Mz,

4 (3H, d), 2.12 - 2.18 (2H, n), 3.27 (2H,
M“g%(m m, 3.51 - 3.57 (IH, n, 3.67 -
3.70 (IH, n, 3.77 - 382(3H m, 3.99 - 4.03 (IH,
%18(2H s), 4 (8,51 (11 s)

CHR70 ."A -

3.70 (I1H, n), 3.77 - 3.83 (3H m,
|

: ' Y oyr|n1d|n 4-yl | met hyl sul f anyl
Ipropan I-oI A solutlon of
2-chl oro-4- (i odonet hyl )-6-[(3S)- £ gbthylnorpholln 4-yl
]pyrimdine (12.4 g, 35.07 mmol) it “'bcm (50 nL) was
added to a stirred sol ytion af03|ﬁ?Lcapto | - propano
(3.64 nL, 42.08 mmol , 56.1 1 mmol)
in DCM (100 nlL) at RT] 6byer a period of 40 m nutes
under a nitrogen atnosphere. The resulting sol ution

Sodiith t%- og&'deag R fB]) v D, V%'agﬁcf a sB'ﬁ&o"n%‘"fgt[lthl%’r&(B 4(33)-3-

was was uent a a saturate ueo

medylmbdipholioh ﬁMtlﬂﬂdth}?l@l@%ylSﬂlfM‘h@k@o@? -tw(poGpamt-)-yBsithne (3 g,
B TN N S LA T R -
021088 5, MBS LR T MR, U5 g
andtht oedt§0h stitd atabdt &ird haur D@MRT ordibweutsh&helasti@dmixture was
dilie tlh ‘[hy'il Acdtatd ‘f%oo"‘i? and (N shed vgl)th water (2 x 150 mL). The organic
layer was dried over MgSQ,, filtered and evaporated to afford crude product which was
triturated with a mixture of diethyl ether and isohexane to give the desired material as a
cream solid (2.0 g).

NMR Spectrum: '"H NMR (400.132 MHz, DMSO-de) & 0.96 - 1.04 (21H, m), 1.20 (3H, d),
1.79 - 1.89 (2H, m), 3.12 - 3.22 (3H, m), 3.39 - 3.48 (1H, m), 3.58 (1H, d), 3.69 - 3.78 (3H,
m), 3.94 (1H, d), 4.08 (1H, s), 6.88 (1H, s)

LCMS Spectrum: m/z (ES+) (M+H)+=534; HPLC tR=3.98 min.
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NMR Spectrum: 1 NWR (400. 132 MHz, CDO 3) d 1.32 (3H,

d, 1.84 - 1.90 (2H, m, 1.94 (IH s), 2.69 (2H, t),
w@2@4/007730 32 (IH, n), 3.51 - 3.58 (IH, m, 3.6HCT/2B2008/050548

s), 3.67 - 3.71 (IH m, 3.73 - 3.80 (3H m, 3.98 -

4.04 (2H, m, 4.28 - 4.34 (IHg M, 6.45 (IH s) LCMVB

Spectrum mz (ESI+)(MH) + = 318; HPLC tR = 1.55m n.

The preparation of

3- 2' éﬂfo% = orﬂ ! rpholit , '. -y ﬂ@tﬁkdn@ﬂ%r&b%x%

tr1(BP0632ﬁ-H/sded11}get hyl ) 1-

[4-]4-(2-hydroxypropan-2-yl)-6- [( SV3-

met hyl nor phol i n- 4-yl | pyrlmdln I phenyl | thiourea
A sol ution of d|(|mdazol-l-yl) ethione(84 ny,
0.46 nmmol) in DCM (2 rrL) was a\d{:E:to a stirred

sol ution of

2-[2-(4-ani nophenyl)\g Eror phol i n- 4-

yl ] pyri mdin-4-yl]propa 3‘2 ol (100 ng, 0.3 nmol) in
DCM (2 m.) and THF ( 1 nL) over a period of 2 m nutes

3- [[mdﬁfordl6I[(32896nmefﬁ§lﬁndrﬁﬁcbﬂri-449g §1@ﬂnlﬂ1ﬂ1—@@l}dﬂ@hﬁhdlfd@ﬂp an-1-ol
for 2 hours. Ethanol am ne 0.4

(5. @4 2t mmoRdn QM (24 mlpayas ag @ Ohlé’“?tﬁéonf@%)}é%ll )ﬁ 3. T0mL,

t | t
173D H RS ERA A, SO APV L1 Al ¥eriod of
5 ndnynessdcanaitradh agndsphetei ﬁhd)fdﬁﬂuf[@ eolnMchWastrtmhdcat Riafer 18

urjfied by preparative HPLC to give th
hoss Hicirsgotial niyx{uf 1> SRppRgido nes sglé%ﬁ}fﬁsﬁw%% (200 mL)
theﬁ'%sﬂe%i%%q@&%a%ith%@ (1 dO ilnLg %mél %:!ﬁ!ura@d' brilned(%(ﬁ Ql'lﬁ')l) "Pﬁe organic
3.20 (IH m .50 (IH m, 3.57 (4H, m, 3.64 (I'H,
layen) Wasgdﬂeﬁ (Mg-SOm;)ﬁltegec’%ld(dV&porm)ed tel giv6 th{d ddsired matkrislas an oil
édgg 4.84 (IH m, 524 (IH s), 6.84 (IH s),
(7. (2H d) 7.85 (IH s), 8.29 (2H, d), 9.81 (IH, s)
NMIERBePREt HIIMR (08, 16 ESIH, (B¢, 15 5.9932;0HBLE, bR F33(316 d),

m n. The conpounds bel ow were prepared i n an anal ogous
2.0 agHi3dALk Mo 20 f 324 42HrmhGpHerasbg {IH. m), 3.50 - 3.57 (1H, m), 3.66 -
3 I 4
s B3R 2 TEL R LIPRa AP fn  ROIA )
65@9}9@02M—|z DVBO) d129(3H d), 152(6H s), 3.00

M ]%SIGXNQI@,‘L ?7)596,4{% I‘R A, 334]%7n91ngr| g' 9 I(T? i—l

: 530(IH m, 6.90 (IH s), 7.56(2H d), 7.87
(IH s), 8.35 (2H, d), 9.83 (IH s) Exanple 5b: 1 NWR
3-[[2399109@6-H\HZ-S-M@mcdvﬁblﬁQ44VZbIVrimﬁdin4Z}.-VTIBne(tEHsulfdrwlmroMn-1-ol
(3H, d), 1.46 (6H, s), 2.93 (IH_.m, 3.22 (IH m,

3.50 (IH, m, 3.65 (1H m, 3.7gole, m, 3.98

0.0
HO\/\/S )\

3-Chlorobenzoperoxoic acid (4.00 g, 23.16 mmol) was added to 3-[[2-chloro-6-[(35)-3-
methylmorpholin-4-yl]pyrimidin-4-ylJmethylsulfanyl]propan-1-ol (3.68 g, 11.58 mmol) in
DCM (100 mL) at RT over a period of 5 minutes. The resulting solution was stirred at RT
for 3 hours. A further portion of 3-chlorobenzoperoxoic acid (2.00 g, 11.58 mmol) was
added and the resulting solution was stirred at RT for an additional 1 hour. The reaction
mixture was washed sequentially with 10% aqueous sodium metabisulphite solution (2 x

100 mL), a saturated aqueous solution of sodium hydrogen carbonate (100 mL), and
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(IH m, 4.16 (IH m, 4.54 (IH m, 5.24 (IH s),
6.85 (IH s), 7.57 (2H, d), 8.10 (IH s), 8.29 (2H,

W@ 200900520 (1 H, s) Exanple 5c: 1H NVR (399. 902 RE®GB2008/050548
DVBO) d 1.14 (3H, t), 1.24 (3H, d), 1.46 (6H, s), 3.21
(IH m, 3.50 (3H, M, 3.65 KbH, M, 3.77 (IH m,

3.98 (IH, m, 4.16 (IH m, 4.54 (IH m, 5.24 (IH,
s), 6.84 (IH, s), 7.52 (2H, d), 7.88 (IH, s), 8.30

sy e (R Tl Pl BB SRS rsi apdppgeed

giveithna dhbsitedtmayerippasopgum 24.05 g).s descri bed bel ow

N St KOS R OR 3 DIRG9 .34 B 3 22 82H. m). 3.27

(2}P‘t);*3|3qr 0503§é1tH npheRy B@/S(@H HS ) ey L adipynir! b)), APz 4982 G3H, m),

was added t

3. 9@hl4d}3c(161 p()%)S RHs, mm @ﬁélm,nnnéwl]@w bni di n-4-yl1]p

n-2-ol (3. 02 .
Eﬁi@&i@%@é(ﬁ%&g@ﬂ%ﬁT%%I&%Erlﬁo&ﬂmzyI )aniline
(3.38 g, 15.42 mmol) and sodi untar bonate (4.46 g,

42.06 mmol) in DMVE (80 rrL) and vvater ( 20. OO rrL) under
3-[R-Chlerea-[(Shd-mettiyinrakol sy -4yl ]y gipopan-1-ol

for 6 hours. The reaction mxtur@ was dlluted wi th DCM
(200 nL), and washed with water[ (400 nl) tw ce. The
organic layer was dried over MgSCW- filtered and
evaporated to afford crude prod L. The crude product

was purified by flash,giljicasc k gimt ography, el ution
gradient 20 to 60% et hyl"acetate¥i i¥'i sohexane, to give

A S%HIH%%% bl \gﬁI4C€0d’é%’?eﬂg?”f—é—ggsgguﬁfe{h&ﬁlg(frﬁ%{ol Qﬁ‘%?]?ﬁh%ﬁﬁe (12.4

r oma ogra ol um
mmmn@l) in D@Mr(aﬂ oiL) W agilvetot heirtbesblugidn @ﬁB eneradpt@s -fopanol

gum( W? NVR Spectrum : 1H NVR

3. %\E@) %404 ngliol g DH}EA 9. §m(16|5|6 lé)mmgl) 1n7D ,(lq%r}’lLBE.l‘[&T, over
a p%t{l(g&sofzﬁlOHr’nl?h#%’% L%lh%s ﬂrﬁ’ggh n%zgloél%ﬂflée. ??1|e_| f%g??lg%b@%iogzvﬁs stirred at
RTrﬁ)r 18h&Gs.(THd, reabtion GoiXtird Whi Washediéec@kn(lﬂlrj' widh als@MBted aqueous
sol th%ﬂglmm%cﬁ’f)éeggaﬂ;o&%% X 50 mE) anc{_| P u(r:attecll? br_mél' (5%)5n1£}.|’JI‘he
orgm’% A&gl%tf bk AREPNALS O AfiMbeBYAD BIHoRndt 06lakRFPHRA: Brodlict as a dark
brozurmi{ dihocaude (pS@)ucBWﬁ%plhiﬂiQddTypﬂ*ﬂshusmca chpoppyedraphyi eleting with 0 to

d.in dry, THF a
7sBSHRENCRLE i B3 Bliibe At gt P sl el 56 o
NszbwfunetIHeNMI@(mé 1mz,MM@sc1a©g)asl 1dsaqu @)e1®4er1 ) (@H)m), 1.94
hen the reaction allowed to stir at -78 0C
(lH s), 2.69 (2H, 1), 3.24 - 3.32 (1H, m) 3.51-3.58 (IH, m), 3.61 (2H, s), 3.67 - 3.71 (1H,
m), 3.73 - 3.80 (3H, m), 3.98 - 4.04 (2H, m), 4.28 - 4.34 (1H, m), 6.45 (1H, s)

LCMS Spectrum: m/z (EST+)(M+H)+ = 318; HPLC tR = 1.55min.

The preparation of 2-chloro-4-(iodomethyl)-6-[(3S)-3-methylmorpholin-4-yl]pyrimidine

was described earlier.



for 20 min before allowing to warmto RT. The reaction

was stirred for a further 20 mn and then quenched
wowdob/ovEser (2 nmL). The reaction was reduced tPCTHGBR@®SH50548

and partitioned between ethyl acetate (50 nL) and

water (50 nL) and the organigg ayer dried over

magnesi um sul phate and vacuuned to dryness to the

deS|red naterlal as a mhlte SO|Id (291 ng). NWR

metlhﬂknonitholih Ml]pvﬁnﬁﬂld 2-Ivﬂ]phénvlﬁhibhréd H d) 3. 91 -

3.94 (2H, m, 4.34 (IH , 5.28 (IH, s), 6.87 (IH,

S). Mass Spectrum : 72 The preparation of nethyl
2-chl oro-6-[(3S)-3- neth h v phol i n-4-yl ] pyrim di ne-4-
car boxyl ate was descri befl earller CLAIMS 1. A conpound

of formula (1) 5 foLguI I) or a phgﬂnaceutlcally
acceptable salt there s 0, 1, 2, 3 or 4
1Y and Y2 are |ndependentﬁCE;Bem prOV|ded t hat one
of 1Y and Y2 is N and the otherHidl CR8; o X is a

iR, 58 EEL Sl R - RORET o
addehl%@gﬁﬁgd solnRERIE. (4= aphinbptfeny llzl F\S?(L.é%:%ﬁﬁl lmorpholm 4-

-S(0) 2CR6R7-, -C(O R4CR6R7-
yllpywradinof HpsTre Rl (10hmes)-rary M & L2 RRd EREF(2 ML) over a

perlcﬁl(:?? Z#gﬁauﬁes u'ﬂcpfg'r%gggen TW@%@I@IROIE ion wa 91%%&3-{(13@2,2 hours.

f ou Iec rom

Eth@holemliney(9]. 5@g,6h46<mmdl) arﬁZﬂGtatila)med (. ICIalLb) oeycddded to the reaction
car bocycly 6al , heterac and i i
mixuice | B Eﬁ‘é}ﬂ}llﬂélsoméﬁlll wr» sttt %ﬁ%ﬁ% ddrones- Spe reamptign grixture was
b
eva??ﬁd%c{q L&Frﬁ%g?éa(lr}]&gﬂ%&sé’cﬁvéﬂjﬁl%ﬁﬁf $hd Eﬂdﬁ@ggoglﬁ&% Ogéﬁ'rﬁ%%?
prepﬁ@ﬁ%HPLCGﬁl%we—tMﬂ@red NRONRY B O whithlRIIRLG mg). NR

M@Eﬁ%&%wo&%ﬁ%ﬁ?&lg 1 :23'('§'§? MR(&P F§i53.20 (1H,
m), 3.50 (1H, m), 3.57 (4H, m), 3.64 (1H, m), 3.77 (1H, m), 3.98 (1H, m), 4.16 (1H, m),
4.54 (1H, m), 4.84 (1H, m), 5.24 (1H, s), 6.84 (1H, s), 7.59 (2H, d), 7.85 (1H, s), 8.29 (2H,
d), 9.81 (1H, s)

LCMS Spectrum: m/z (EST+)(M+H)+ = 432; HPLC tR = 1.76 min.

The compounds below were prepared in an analogous fashion from 2-[2-(4-aminophenyl)-

6-[(35)-3-methylmorpholin-4-yl]pyrimidin-4-yl]propan-2-ol using the appropriate amine.

Example Structure NAME LCMS|Retention
MH+ | time
(min)
Sa Eo] 1-[4-[4-(2-hydroxypropan-2-yl)-6-[(3S)-| 402 1.97
N\N ’ 3-methylmorpholin-4-yl]pyrimidin-2-
0. N/)\CL i yl]phenyl]-3-methylthiourea
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0 R2 is a group selected from G _6al kyl, carbocyclyl
and heterocyclyl which group is substituted by -NR

WA Z@SMR73B8R19 and optional ly substituted by onECDGBROBOS0548
substituent group independently selected from hal o,
cyano, nitro, -Rl 1, -ORl 1,;31SR1 1, -SOR1l 1, -SO2R1
1, -CORL 1, -CO2R1 1, -CONR 1 1R12, -NR1 1R12, -NR1
1COR12 , and -NR1 1COCONR 12R16 ; each R3, when

e T R S AT R R L
~OOR13 , L BRI -@@{Ry];mﬂ 2-y1NRJ[3st;Az§- - NR 1j3COR14

, - NRL3 4 and - NR13SO2R14 R4 and RS are

it ndetp hﬂ%ﬁ% &hﬁ(hgm?@ﬁt askn%i;)l%crlwfyaar@;dé?ﬁ R4
ogetlher wi a 0 ic ey are
attaghed forma 4- t}qm{lgﬁylﬁe% ed carbocyclic jor

Bet erjocyedNi ¢ ri ng whethyh114-[2-(Dhy&okyprgpaadlydq diens 2.17

is opti 11y repl ag O or advvhlch ring
is opti |y subst |(fefﬁ3§lg N@H@OBI? subst it uent
gr oup¥® ds fromgy %dﬁyp. hedl Ith) gydr oxly, oxo,
G _6al kyl el ox@] ,!]‘@In 1 ?Hgl kIY], %ugl oC i -/6al koxy

, hydroxyC i- ‘alkyl, hydroxyC i - 6al koxy , G -6al koxy|C

I - alkyl, Q- alkoxyQ - al koxy, am no, Q -6al kyl am no,
bi s(CGi - 6a| kyl )am no, am noGC -6al kyl, (C
Exgapley/3ay aHi NU®i (398§D?<MHZ @M@O) 5-16?& (Bﬂ ﬁhmﬂd@H s), 3.00 (3H, d),

3 288y Pt FOATF i 30 B B Fom e Tk bt 459

(115 4hY, 830y Il 11, £al),-6%0 %ylﬁﬁmw d) 7.87 (1H, s), 8.35 (2H, d) 983 (lH s)
bi s G - Qal k sul kano | ami no, carb
Exunp eeh:k Méﬂ%@ﬁﬁ?mﬁﬂ @M@@)ﬁ , &R anﬁé%lﬂ mRé 24 (3H, d),
f I
14%38‘1{%3 f‘b? (It d%g‘%e(@ @%@@t}?%éﬁ%@“(?ﬁ%ﬁ%%(1'?—%% 3.98

ano el éc
(lmyﬁ)" adeér(] Hhal),al. SACMah(m)aSlM@HG@J &$5 (1HRS).ansl7 ®H) dars&10 (1H, s),

ndent|y hydrogen or a group selected from
828&2150&&5%(1 cHr bocycl yl G - 6al kyl, heterocyclyl and

Exmgfef ﬂﬂyﬁ'}g{ag 39@.%2’!\41%]'[&*/13928@914' HOPt | R IJIydgl 146 (6H. 5).

stitut one or nore substituent groups s

3.2l ( blrh 1zl 3050 (dﬁamj, 3.65 { Hd, mhBdFiot ¥, nhas. ags(nﬁan);ww ((I:H m), 4.54

R Hr e 6 ST a1 T O s R g5 (1 9

(G - eal kyFj am noG -eal kyl, bis(C -6alkyl )am noCi
- 6al kyl , cyanoC _6al kyl G - 6al Kyl sul fony
Theprepaiialign et {54 haitiopbenyd- 66@ﬁk9+r9@1hfl@mf(0®n -4-yl]pyrimidin-4-

yl]propark( ¥ oa 1snclescribeﬁ%l I am)yl

2-[2-(4- Aminopheny)-6-[(3.5)-3-methylmorpholin-4-yllpyrimidin-4-vyl]propan-2-ol

)
N
SN

HOXQ\Q\
NH,

Dichlorobis(triphenylphosphine)palladium(II) (0.492 g, 0.70 mmol) was added to 2-[2-

chloro-6-[(3S5)-3-methylmorpholin-4-yl]pyrimidin-4-yl]propan-2-ol (3.81 g, 14.02 mmol),
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline (3.38 g, 15.42 mmol) and sodium
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G - 6al kyl sul fanoyl , bis(G - 6al kyl ) sul fanmoyl
G - 6al kanoyl am no, 6al kyl )am no, carbanoyl,
w@eeosabkyd car banmoyl and bi s( G - 6al kyl ) car banoyPCT/8B1908/050548
R12, R17 and R18 are independently hydrogen or a group
sel ected from Ci _6al kyl, carjagcyclyl,
carbocyclyl G _6al kyl, heterocyclyl and heterocyclyl G -
al kyl which group is optionally substituted by one or

carﬂgl{a@e @luéﬁ)f/% H%;lﬁ%lﬁlgg?g ;@&E I%if (gglltlg ggl(él ’()vg%i‘ @aﬂ%l% gﬁ&’er nitrogen.

Thafdsylltmg Gbluaah ‘WGS( ymi‘-rec’adt KBOXY foramhouns. TGk +&atikity haktureowas diluted

o R B RS RS e v

ové%%g(bi( f%ﬁﬁ%@de@@ﬂo‘fé‘téd toCclff(ﬁ@ '(:KME Z)%cfuep Ythe crude product was

anoyl am no, car army al kyl car banoyl and
puriolii ) i ﬂ@hlSi&;ﬂa)Chmntwewgrylbhy, pn alafﬂwnRZ@ fo 66 eshydzl a@l1ge in

iso@x%g%ﬂg% Veenagtggt%%%lﬁwgl% Qvgg ﬁ*xﬁ‘{g{:ﬁ%ﬁq%@)y 1%% lgrec ge ]::ﬁromatography
usif€ hie BOXY&@thn, e indalien Doymhinbisa in RRIHAMS], Whdich tlr@rc@biﬂed Baterial

optionally substi tut ed by one or nore substi t uent
as ypiakigyms@l’8c®ed from hal o, cyano, nitro, hydroxy,

NMR: g@&ﬁ& lkﬁgg@’@’%@ rgo%?h%by%ﬁ%‘z‘io(oﬁod) 83l W, $$93.17 (11,

m)b3 87 QHGI&b kK63 eer nﬁ) 3am (rlqapm)@al%(llH m), 4.13 (1H, m), 4.48 (1H, m),
[)am n ) am noGi -

RN %9%@5’ SO s D Bl Ky P 807 6881 D

LSt e Cpsiint Rom - S

bi s(C - 6al kyI )sul fanoyl, G -6al kanoyl ani no,
(O

and R19 toget her vvlth the nltoogen atomto V\,hl ch t hey

are attached forma 3- to 1OE Benbered het erocyclic

ring wherein 1 or 2 ring carb@n“atons is optionally
replaced wwith N, Oor S and iNch ring is optionally
substituted by one or nowue bdiéltuent groups o

sel ected from hal o, cyano,/¥xitro, hydroxy, Cl-6alkyl,

hal oG _6al koxy, hydroxyC 6a| kyl , hydroxyC _6al koxy,

Mediyl Gadhlk(!)’méeﬁ(.?)@a?r h}ethyhﬁolfp&aluk-é)gymyahkdmy-4 -anbaxy)ate (300 mg) was

0Ci.- 6

aisgy gty i sep R gar R Mt Senes oy ol dietyt
ethe16@|7|4)ﬁ1L) Fhs adeRl Wvdpsbd @Ry b afih Mikon the reactlon allowed to stir at —78°C

d- 6al Kyl sul fonyl (G -6al kyl ) am no, sulfa I,
for@o r@am@qrg g]l(ﬁ\mmqu) warm to RT. The reaction was stlrred for a further 20 min
and then quenched with water (2 mL). The reaction was reduced to dryness and partitioned
between ethyl acetate (50 mL) and water (50 mL) and the organic layer dried over
magnesium sulphate and vacuumed to dryness to the desired material as a white solid (291
mg).
NMR Spectrum: (400.13 MHz, DMSO-de) 6 1.16 - 1.23 (3H, m), 1.36 (6H, s), 3.15 - 3.23
(1H, m), 3.40 - 3.47 (1H, m), 3.56 - 3.60 (1H, m), 3.71 (1H, d), 3.91 - 3.94 (2H, m), 4.34
(1H, s), 5.28 (1H, s), 6.87 (1H, s).
Mass Spectrum; M+H™ 272.




s bis(G -6al kyl)sul fanoyl, G - 6al kanoyl am no
d- 6al kanoyl (G - 6al kyl ) am no, carbanoyl, G -
w® 20009008 banoyl and bi s( G - 6al kyl ) car banoyl . PCT/6B2008/050548
compound of formula (1), or a pharmaceutically
acceptable salt thereof, accgrding to claim1l wherein
1Y is CHand Y2 is N 0 3. A conpound of formula (1),
or a pharnmaceutically acceptable salt thereof,

. e . - - . . g
e RART ol Aoy B0 b (e G S Ty i &
carb&(yD12 GaCddycZibed eartleRl is a group selected from
nmet hyl , ethyl, propyl, butyl, isobutyl, tert-butyl,
cycl opropyl, cyclopentyl cyclohexyl, phenyl, benzyl,
phenet hyl , pyridinyl, pyrazolylethyl, furanyl nethyl,
t hi enyl et hyl, thiazolyl nethyl, thiadiazolylnethyl and
pyrazi nyl ethyl, o which group is optionally
substituted by 1 or 2 substituent group selected from
am no, halo, cyano, nethyl, nmethoxy, trifiuoronethyl,
trifluoronethoxy, -NHCOCH3, -CONH2 and -CONHCH 3.4. A
compound of formula (1), or a pharmaceutically
acceptable salt thereof, according to claim3 wherein
ether 5 -X-Rl is -C(CH 3)20H, or X is -S(0O 2CH2-,
-S(O2CH(CH3)- or -S(O2C(CH3)2-; and R1 is a group
selected fromnethyl, -CH2CH2OH and phenyl. o 5. A
compound of formula (1), or a pharmaceutically
acceptable salt thereof, according to any one of
claims 1 to 4 wherein R2 is wherein Al and A2 are
selected fromCH or N provided that at |east one of Al
or A2
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is CH 5 6. A conpound of fornula (1), or a

phar maceutically acceptable salt thereof, according to
w@b@vrmvBswherein Al and A2 are CH. 7. A conpoupdr/GB2008/050548

formula (1), or a pharmaceutically acceptable salt

thereof, o according to claijgg 5 or 6 wherein R19 is

hydr ogen or a group selected fromnethyl, ethyl,

propyl, i-propyl, butyl, i-butyl, t-butyl, pentyl,
CI. @propyl, cyclobutyl, cyclopentyl, cyclohexyl,
|, thienyl, imdazoyl nethyl, isoxazolyl,

pyrazol yl , yrldlnyl and pyrimdinyl which group is
optlonally g t|t d by one or nore substituent

L. gr of}g® HEQP@iP al o, cyano, nitro, hydroxy,
Cralcyl, G 6alkoxy, hal oG _gal kyl , hal oG . 5 al koxy,
hydroxyO _6al kyl , hydroxyCy”_6alkoxy, G - al koxyG -
al kyl, G- eaIkoxyO - al koxy, ammR*)pis(C .
6a|ky|)anino, am noQGi . 6a|k!N bis(O - 6al kyl ) am noC

- 6al kyl, Gi.6al kyl sul fonyl am
G - eaIkyIsquonyAO eal ky? a ,QSquanDyI

G - 6al kyl sul fanoyl , |
bis(Ci-6aIkyI)squanpy /J%E; noyl am no, carbanoyl,
G . 6al kyl car banoyl and s( 6alkyl ) car banoyl 8. A

conpound of formula (1), or a pharnaceutically
acceptabl e salt thereof, ggaondpng to claim?7 wherein
R19 is a group selected from nethyl, ethyl,

or ¢ pledrmpeayighl]y acChipapiz Sk thereoCHRIGHIA@H, 4- f | uor ophenyl

4- et hgxyphenyl , and phenyl. 9. A conpound of fornula
“‘%ﬁy? %ﬁ(ﬁ pharnaceutically acceptabl e salt thereof,

'y ak& §* dicNbddRn&drliy N &r SRF BrvRRdfthAMha oy ' Yafd 9F is N and the other is
3-ethyl -1-[4-[4-[(3S)-3-net hyl nor phol i n-4-yl]-6-(nethy
CRl,sulfonylmethyl)pyrlmdln 2- yl]phenyl]thiourea,

X 1%?%4&!@@}51 y;f’%%ercé%& I{r T(%}@, _CR*=CR’CRR’-, -CR°R'CR’=CR*,

-c{aethytsrff ] nxdmf@@) DNRFGRWn - OCORRRheSOR RN SORRR -
s e b gk arconricR R
NRROWERRE T QTR BRRPY L8R ZNﬁh&Rﬂe”}GR“EEbﬁ%ﬁfa
-S(0),NR*- and -NR*S(0),-;

Rl'isa group selected from hydrogen, C,_galkyl, C,alkenyl, C,_alkynyl, carbocyclyl,
carbocyclylC_ealkyl, heterocyclyl and heterocyclylC;_salkyl, which group is optionally
substituted by one or more substituent group selected from halo, cyano, nitro, R’, -OR’,
-SR’, -SOR’, -SO,R’, -COR’, -CO,R’, -CONR’R"’, -NR’R'’, -NR’COR"’, -NR’CO,R ",
-NR’CONR'’R"’, -NR’COCONR'’R" and -NR’SO,R"’;

R? is a group selected from C_galkyl, carbocyclyl and heterocyclyl which group is
substituted by -NR'"CSNR'*R'” and optionally substituted by one or more substituent
group independently selected from halo, cyano, nitro, -R'"' -OR", -SR', -SOR'!, -SO,R"",
-COR", -CO,R"', -CONR''R"?, -NR"'R"?, .NR"'COR'?, and -NR''COCONR'’R";

each R?, when present, is independently selected from halo, cyano, nitro, -R", -OR",
-SR", -SOR", -8O,R", -COR", -CO,R ", -CONR"R"*, -NR"’R'¥, -NR"’COR",
-NR"CO,R'* and -NR"’SO,R"*;

R* and R® are independently hydrogen or Cy.galkyl;
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| -[4-[4-[(3S)-3-net hyl nor phol i n-4-yl]-6-(nethyl sul fony

| met hyl ) pyri m di n-2-yl ] phenyl]- 3-phenyl -thiourea,
w@2qpdoomeshoxyphenyl )- 1-[4- [4- [(3 PCT/GB2008/050548

S) - 3- et hyl nor phol i n-4-yl ] - 6-

(et hyl sul f onyl met hyl ) pyri mdisn- 2-yl ] phenyl ] t hi our ea,

3-cyclopropyl -1-[4-[4-[(3S) - 3-net hyl norphol i n-4-yl]-6-

(2- et hyl sul f onyl propan- 2-

or F;}rﬁf/ {{gmggfh@f &ith HPRER: bRl Wfeh t’ﬁéﬁlte@fﬂaéhe%l'fohé a4-to 10-

mefbedroattiogleiinrqhoterseydliyting 6hei2imbthyt stind anmydrpatopas 2
t hi.our ea

y rimdin heny
Optyf@llmﬁy placeq yith, zﬁ {(5 9135 N&W%@ OREPRALY pubititutgd by opgpr more
sub@tﬂu%h‘ﬂ %Qﬁ‘[ysl s@fe@ﬁ:@'ﬁo@n Mél))P(Wah@" 38 -hydroxy, oxo, Cy.salkyl, Cyalkoxy,

eny hi our ea,

halGC( @lmma@@esalks»ky,-liydtoacymae[ll@as;ydsew@mlkcmr, ShetlkeryCiyalkyl,

C g,%lgoﬁv(pzﬁqgwy 'ﬁr%é‘;'}o]i %é%%l%ﬁﬁ}%éﬁ%% _salkyl)amino, aminoCy.galkyl, (Ci.
6a11%711a&1ﬂ¢®% |, dmE(paliNahrihod 4alkdt, {9 JalkRt Oy lameiah@hyl, C,.

IN-4-y

6alkﬁé$ui§ﬂn§34m1mzﬁlpalbplawf®ywap@lkylmrmnﬁ,szllfyanqogzih ényalkylRiléupoyl,
bisf e Ry i ALRPIENP) Grapaod Gro el prdg syPppey’ ©
6a1mbmrpdsmlam bk §1.hkyhbarbaingy12-

<yl 1ph l-3-nethylthiourea,l-|[4- [ 2- (benzenesul f ony
R F“)‘%)ﬁoﬁ né@g?ﬂ?@@Y[se@g)edir%bWP% bﬂm GYRN-re ARG § iy L;

I
R’ F‘s%lecfﬁl]ffﬁh??%&r]o ez[lngﬁé{% ?yg%}n I propan 1gayl] 6-[(3S) - 3- net
R’ hlydl ROt avh mdeperﬂiemﬂ}}' bydrogerdmn’a— @oup selected from C,_galkyl, carbocyclyl,
t h

car %ﬁgﬁﬁy&ﬁ g %ﬁ%}?ﬁ%}f%&% sakylyhigh groypyis eptipaplly

sutﬁMiu"t@lrMe'(ﬁn%rk( %ﬂﬁ&ﬁ[ﬂem ?ﬂoﬁ szselected from halo, cyano, nitro, hydroxy,
enyl ]-3-(2-hydroxy P hi our ea,

C @i}ﬂf ‘Ey«&l@xyehdhq@ 1)6alky[ ha{@l{azﬂk@% hy@hoax@paabw |hydtoxghy-balkoxy,
o RSP Reot AP piomn trineaCyriisunpe) biGogrlaDamino,
aminom a[uéyl[ @:1 63&%%@@@%@1@% sisld, Qb )an@panzaly! dyafoC {Blkyl,
Ci wlg)ﬂwlfqawé qq_égﬁylpl}lm}p}m}lo - mabkpisutfpnd(fr iealkyl)amino, sulfamoyl,

C ISP ufrabivamy, Grafamogepine Sy s
calkyl)amino, carbamoyl, C, 6alkylcarbamoyl and bis(C,ealkyl)carbamoyl;
R", R R and R'® are independently hydrogen or a group selected from C;.galkyl,
carbocyclyl, carbocyclylCi salkyl, heterocyclyl and heterocyclylCi.salkyl which group is
optionally substituted by one or more substituent groups selected from halo, cyano, nitro,
hydroxy, Cysalkyl, Cialkoxy, haloCy_salkyl, haloC,_galkoxy, hydroxyC,_salkyl,
hydroxyC,.¢alkoxy, C;¢alkoxyCi_salkyl, C;salkoxyC,.salkoxy, amino, C;alkylamino,
bis(Cj-galkyl)amino, aminoC,galkyl, (Cisalkyl)aminoCi_salkyl, bis(C;_salkyl)aminoC;.
calkyl, cyanoC,.¢alkyl, C;galkylsulfonyl, C;_alkanoylamino, C;.alkanoyl(C;_salkyl)amino,
carbamoyl, Cj.salkylcarbamoyl and bis(C,_calkyl)carbamoyl;
R"”, R"™ R" R'"and R" are independently hydrogen or a group selected from C_salkyl,
carbocyclyl, carbocyclylCy_galkyl, heterocyclyl and heterocyclylC, galkyl which group is

optionally substituted by one or more substituent groups selected from halo, cyano, nitro,
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met hyl nor phol i n-4-yl ] pyri m di n-2-yl ] phenyl ]t hi ourea,

3-ethyl-1-[4-[4-[2-(3-hydroxypropyl sul fonyl) propan-2-y
wo 2008/0)7738) - 3- net hyl nor phol i n- 4- PCT/GB2008/050548

yl ] pyri m din-2-yl]phenyl]thiourea,

3-(2- hydroxyet hyl)-1-[4-[4- (13shydr oxypropan-2-yl)-6-[(

3S) - 3- net hyl nor phol i n- 4-

yl] pyri m di n- 2-yl ] phenyl ] t hi our ea,

n 'ﬁ%ﬂl hol

hy(!lroJ( Tl((il’ %degﬁ’&(}é&p ﬁﬂe?bﬁaélﬁ}ﬁ I%a'k?%[ %{fh roxy bl rg:fﬁﬁ
hycBety(ClL@kkb@jaﬂl -salkox Y@rdalky(, Ill'gyldibmy(ylgakkpaﬁ-aﬂﬂyd) )C&a][k&&mmo

b1s@1y3gl]kgﬁgqq Y ?Iﬁﬁ]&aeagk}ﬁ e/éi gl)ﬁy )ammo%l ssalkyl, bis(Cj_ealkyl)aminoC;.
6a11€yleé>la>{!>c 6a[1§71 [4 651%yigﬁﬂ‘&g>fy@ &H@{bu?fbﬂmmﬁw[ C?Qlkﬁsﬂﬁinph(cl

['morphol 1'n rimdin-2- ] t hi our ed,
6allgﬂ}1mna@6utfamayll, (}1 aﬂbéptl@bioel sbaSI(Cl aaﬁed)aolifamm Cﬁéalkanoylammo

C BV Rt S ARDTE pinoRl (G B TREREH SR rotisdicpgpamos

or R**t@dRY fpethsPwas tide 1'1’[&6% &GedTBMtto WhidhhBley ArRANABHR f8fm a 3- to 10-
prollferatlve di sease 1. The use of a conpound of

mefrered|hgtoregyche rlag piharcimt eu? riggichsponatoaptiabpeonstly replaced with

N, bh(%r§agr{:dt\ﬁ1?1gg? (%)e 8ﬂal?n§lub?tnf$1te%fbgg 2 q%%qj%’e ‘él?t)stgltuteﬁeé{ Sps

selé@ftedofrGmitaky, ayan‘wmdiosle;aﬁrexﬁ,zh dIRel, %@lﬁxy@hﬂ@ﬁp@ﬂk}d of
formula (1), or a@ghar maceutical ly acceptabl e sa

halpherdery. BidrentGin@lsyh AYHRYY or@lkory f aithexyC t@llghf%réalkoxycl
15 B PRLLP0 BB RO G UL LAl i

sallodnps@hdalbgl)dnoinod|_ali(l,) cyansC aalkiyh ﬂmmlkgallsuk&ai}dl ¥Ci.

| h f d
st IS B 8oty R P s kTG, By b Sy pgfamoy,
bls(@l 6a1k5}1)§Lhﬁdn{Uyq>dycmk9ﬁbﬂ£mﬁe @malka%ﬁmf&[k%f?'aﬂﬁl(ﬁfzﬁr%%oyl Ci.

| 6oded ani rral suc
6allgrlcﬁdbiml%d aadbafﬁnaakkwﬁbmb@mayh ve effect in a
war m bl ooded ani mal, such as man, in need of such
treatment which conprises admnistering to said ani mal

2. an afdoafpoun® ofmila (Of ofa pediRabAdicolly Aeepibla st dherddt, @

pharmaceutical |y acceptable salt
according to claim 1 wherein 'Y is CH and Y~ is N.

3. A compound of formula (I), or a pharmaceutically acceptable salt thereof,
according to claim 1 or 2 wherein

cther

-X-R' is -C(CH;),0H,

or

X is -S(0),CH;-, -S(O),CH(CHj3)- or -S(O),C(CHj3),-; and

R' is a group selected from methyl, ethyl, propyl, butyl, isobutyl, tert-butyl, cyclopropyl,
cyclopentyl cyclohexyl, phenyl, benzyl, phenethyl, pyridinyl, pyrazolylethyl,
furanylmethyl, thienylmethyl, thiazolylmethyl, thiadiazolylmethyl and pyrazinylethyl,
which group is optionally substituted by 1 or 2 substituent group selected from amino,
halo, cyano, methyl, methoxy, trifluoromethyl, trifluoromethoxy, -NHCOCH;3;, -CONH,
and -CONHCHj;.
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thereof, as defined in any one of clains 1 to 9. 15. A
nmet hod for treating cancer, inflanmtory diseases,
wW@bmboeoso ve ai rways di seases, imrune di seasesPOI/GB2008/050548
cardi ovascul ar di seases in a warm bl ooded ani mal such
as man that is in need of sugh treatnent which
conprises adm nistering an effective anount of a
compound of formula (1), or a pharmaceutically
acceptabl e salt thereof, as defined in any one of
claims 1 to 9. 16. A pharnmaceutical conposition
4, conprdosipognéd ot fonpolan(d), of a plearmatautichlly aseplableneld thencodiny

" one of | .ai 1 to 9, or a pharmaceutically acceptable
accoHiIpe {"ré?lgb??vhﬁ??“hssoci ation with a pharmaceutically

cth@cceptabl e diluent or carrier. 17. A conpound of

formJIa (I') as defined in any one of clains 1 to 9, or
XR'pheC@ta@ical | y acceptable salt thereof, for use as
or & medi canent .

X is 'S(O)2CH2', 'S(O)2CH(CH3)' or -S(O)QC(CH3)2-; and
R' is a group selected from methyl, -CH,CH,OH and phenyl.

5. A compound of formula (I), or a pharmaceutically acceptable salt thereof,

according to any one of claims 1 to 4 wherein R? is
1

wherein A' and A” are selected from CH or N provided that at least one of A" or A”

is CH.

6. A compound of formula (I), or a pharmaceutically acceptable salt thereof,

according to claim 5 wherein A' and A are CH.

7. A compound of formula (I), or a pharmaceutically acceptable salt thereof,
according to claims 5 or 6 wherein R' is hydrogen or a group selected from methyl, ethyl,
propyl, i-propyl, butyl, i-butyl, t-butyl, pentyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, phenyl, thienyl, imidazoylmethyl, isoxazolyl, pyrazolyl, pyridinyl and
pyrimidinyl which group is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, C;_salkyl, C;_alkoxy, haloC;_alkyl, haloC;.
calkoxy, hydroxyCialkyl, hydroxyCisalkoxy, C;salkoxyCalkyl, C;¢alkoxyC;_salkoxy,
amino, Cy_galkylamino, bis(C;_alkyl)amino, aminoC;_galkyl, (C;_salkyl)aminoC, salkyl,
bis(Cj.galkyl)aminoCy_salkyl, cyanoC,_ealkyl, C;_alkylsulfonyl, C;_salkylsulfonylamino,
Ci.ealkylsulfonyl(Ci.salkylyamino, sulfamoyl, Ci_salkylsulfamoyl, bis(C,.salkyl)sulfamoyl,
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Ci.alkanoylamino, C,_salkanoyl(C,_salkyl)amino, carbamoyl, C;_alkylcarbamoyl and

bis(Cj.ealkyl)carbamoyl

8. A compound of formula (I), or a pharmaceutically acceptable salt thereof,
according to claim 7 wherein R" is a group selected from methyl, ethyl, cyclopropyl,

-CH,CH;NMe,, -CH,CH,OH, 4-fluorophenyl, 4-methoxyphenyl, and phenyl.

9. A compound of formula (I), or a pharmaceutically acceptable salt thereof,
according to claim 1 selected from any one of
3-cthyl-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-(methylsulfonylmethyl)pyrimidin-2-
yl]phenyl]thiourea,

3-Cyclopropyl-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-
(methylsulfonylmethyl)pyrimidin-2-yl]phenyl]thiourea,
3-(4-fluorophenyl)-1-[4-[4-[(3S)-3-methylmorpholin-4-yl1]-6-
(methylsulfonylmethyl)pyrimidin-2-yl]phenyl]thiourea,
1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-(methylsulfonylmethyl)pyrimidin-2-yl]phenyl]-
3-phenyl-thiourea,

3-(4-methoxyphenyl)-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-
(methylsulfonylmethyl)pyrimidin-2-yl]phenyl]thiourea,
3-cyclopropyl-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-(2-methylsulfonylpropan-2-
yl)pyrimidin-2-yl]phenyl]thiourea,
3-methyl-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-(2-methylsulfonylpropan-2-
yl)pyrimidin-2-yl]phenyl]thiourea,
3-cthyl-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-(2-methylsulfonylpropan-2-yl)pyrimidin-
2-yl]phenyl]thiourea,
3-(2-hydroxyethyl)-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-(2-methylsulfonylpropan-2-
yl)pyrimidin-2-yl]phenyl]thiourea,
3-(2-dimethylaminoethyl)-1-[4-[4-[(3S)-3-methylmorpholin-4-yl]-6-(2-
methylsulfonylpropan-2-yl)pyrimidin-2-yl]phenyl]thiourea,
1-[4-[4-[2-(Benzenesulfonyl)propan-2-yl]-6-[(3S)-3-methylmorpholin-4-yl]pyrimidin-2-
yl]phenyl]-3-methylthiourea,
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1-[4-[4-[2-(benzenesulfonyl)propan-2-yl]-6-[ (3S)-3-methylmorpholin-4-yl]pyrimidin-2-
yl]phenyl]-3-cyclopropylthiourea,

1-[4-[4-[2-(benzenesulfonyl)propan-2-yl]-6-[ (3S)-3-methylmorpholin-4-yl]pyrimidin-2-
yl]phenyl]-3-ethylthiourea,

1-[4-[4-[2-(benzenesulfonyl)propan-2-yl]-6-[ (3S)-3-methylmorpholin-4-yl]pyrimidin-2-
yl]phenyl]-3-(2-hydroxyethyl)thiourea,
3-(2-hydroxyethyl)-1-[4-[4-[2-(3-hydroxypropylsulfonyl)propan-2-y1]-6-[(3S)-3-
methylmorpholin-4-yl]pyrimidin-2-yl]phenyl]thiourea,
1-[4-[4-[2-(3-hydroxypropylsulfonyl)propan-2-yl]-6-[(3S)-3-methylmorpholin-4-
yl]pyrimidin-2-yl]phenyl]-3-methylthiourea,
3-cyclopropyl-1-[4-[4-[2-(3-hydroxypropylsulfonyl)propan-2-yl]-6-[ (3S)-3-
methylmorpholin-4-yl]pyrimidin-2-yl]phenyl]thiourea,
3-cthyl-1-[4-[4-[2-(3-hydroxypropylsulfonyl)propan-2-y1]-6-[(3S)-3-methylmorpholin-4-
yl]pyrimidin-2-yl]phenyl]thiourea,
3-(2-hydroxyethyl)-1-[4-[4-(2-hydroxypropan-2-yl)-6-[(35)-3-methylmorpholin-4-
yl]pyrimidin-2-yl]phenyl]thiourea,
1-[4-[4-(2-hydroxypropan-2-yl)-6-[(3S)-3-methylmorpholin-4-yl|pyrimidin-2-yl]phenyl]-
3-methylthiourea,
3-cyclopropyl-1-[4-[4-(2-hydroxypropan-2-yl)-6-[(3S)-3-methylmorpholin-4-yl]pyrimidin-
2-yl]phenyl]thiourea, and
3-cthyl-1-[4-[4-(2-hydroxypropan-2-yl)-6-[(3S)-3-methylmorpholin-4-yl]pyrimidin-2-
yl]phenyl]thiourea,

or a pharmaceutically acceptable salt thereof.

10. A compound of formula (I) or a pharmaceutically acceptable salt thereof according
to any one of Claims 1 to 9 for use as a medicament in the treatment of proliferative

disease.

11. The use of a compound of formula (I) or a pharmaceutically acceptable salt thereof
as defined in any one of claims 1 to 9 in the manufacture of a medicament for use in the

treatment of proliferative disease.
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12. The use of a compound of formula (I), or a pharmaceutically acceptable salt
thereof, as defined in any one of claims 1 to 9 for the production of an anti-proliferative

effect in a warm-blooded animal such as man.

13.  The use of a compound of formula (I), or a pharmaceutically acceptable salt
thereof, as defined in any one of claims 1 to 9 in the manufacture of a medicament for use

in the production of an anti-proliferative effect in a warm-blooded animal such as man.

14. A method for producing an anti-proliferative effect in a warm-blooded animal, such
as man, in need of such treatment which comprises administering to said animal an
effective amount of a compound of formula (I), or a pharmaceutically acceptable salt

thereof, as defined in any one of claims 1 to 9.

15. A method for treating cancer, inflammatory diseases, obstructive airways diseases,
immune diseases or cardiovascular diseases in a warm blooded animal such as man that is
in need of such treatment which comprises administering an effective amount of a
compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined in any

one of claims 1 to 9.

16. A pharmaceutical composition comprising a compound of formula (I) as defined in
any one of claims 1 to 9, or a pharmaceutically acceptable salt thereof, in association with

a pharmaceutically acceptable diluent or carrier.

17. A compound of formula (I) as defined in any one of claims 1 to 9, or a

pharmaceutically acceptable salt thereof, for use as a medicament.



