PYRI M DI NE DERI VATI VES 934 The present invention
relates to novel pyrimdine derivatives, to

w@bawmessedt i cal conposi ti ons contai ni ng t hese PCT/GB2008/050602
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derivatives and to their use in therapy, in particular
in the prevention and treatnent of solid tunour
di sease in a warm bl ooded ani mal such as man. Many of

the current treatnent regines for cell proliferation
di seases such as psoriasé§2§ﬁﬁﬂﬂﬂﬁﬁbr utilise

conmpounds whi ch inhibit DNA synthesis. Such conpounds
are toxic to cells generally but their toxic effect on
rﬁbédbyedéutdﬁngeoeﬁbs sedktas timpseltel b§ eahybenediamine
benefi ci al [ proaches to anti-tu
eSS hRt EnohE DE i DRa S ot BT b . T methods of
dphé hEi0§ ObuBhA %wlttl?seSI s;stéaé/e ther pot enthal tBmpositions
enhanced selectivity of action. In recent
y@@@%a%@lhﬁs beéd distldier ed t Rt PTECWHf beklopre Present
c b e, of S 0 oL Ei
o?ﬁ??@@% %‘%Y%E%% %ﬁc%égﬁeéiﬁrﬂ_éé’ﬁ@%?% £%?t8 51 8Bps .
activation, leads to the formation of mal i gnant t unour
cells dsham; tagenesis 1986, 1, 91)
s%l’:}ﬁy%%%% b%gﬁ@.ggsvgggnfs f‘ﬁégp%auEFFoﬁtBF%EﬁFu gagwr in
whi ghrare.receptors for growh factors. Activation of
the gromh factor receptor conplex subsequently | eads
to an increase in cell proliferation. It is known, for
exanpl e, that sewgral oncogenes encode tyrosine klnase
enzynes and that gertain growh factor receptors are
al so tyrosine ki ngse enzynes (Yarden et ah, Ann. Rev.
Bi ochem , 1988, 443; Larsen et ah, Ann. Reports in
Med. Chem . H@89, Chpt. 13). The first groQp of
tyrosine kinases to be identified agose frgm such
viral oncogeggs, for lgxanmpl e pp60v- Erc tyr sine ki nase
(ot herwi se kno .
tyrosi ne kinases j|n norngl cells, for
pp60c~Src tyrosing kinas (otherMAse known as c-Src).
Recept or tyrosi neOki nases are inportant
transm ssion of biochem cal signals which™
variety of cell responses including prolif
survival and mgration. They are | arge enzjjres whi ch
span the cell nenbrane and possess an extracel |l ul ar
bi ndi ng domai n for grow h fagteeslsuch as epi derma
grow h factor (EGF) and an intracellular portion which
functions as a kinase to phosphoryl ate tyrosi ne am no
a@hgsswue&%@ s, andidenegot acehtbyense c@dtres and three
proliferation. Various classes of receptor tyrosine
kPpaseslar e tiqrsmt W ks, eAdwances A GamegrisRdseapehferred
m%é’%ﬁl(go 4§ Z§) Raseds O%th 'T | 'e%? S 4 owt hufcéc‘ﬁors acid as
df?%erént % r'osi ne~ kinas
Thﬁﬁtassmﬁbﬁﬁﬁlo@ r@@ﬁﬂﬁﬁsbﬁbaégrédﬁbbéptOr tyr05|ne
ki nases conprising the EG-F famly of receptor tyrosine
kinases such as the EGF, TGFa, Neu and erbB receptors,
oélt£§§§pt@6m§ﬁ/{§f’rﬁcﬁ‘e JINASER LRSI G SR inic acid
|nsu in famly of receptor tyrosine kinases such as
t ed i agdium aﬂﬁt$GFhereeépaoesvan§ wndelvnusebapedticularly
rgcegﬁoi éIRRLaand Class Il receptor tyrosine kinases
coﬁp i “the %?a%%ret derived grow h factor (PDGF)
famly of receptor tyrosine kinases such as the PDGra,
PDGFb and col ony-stinulating factor 1 (CSF|
r EeephdPfs SPPRE TESR tEARY | yhics %h§¥Q%ﬂ%ﬁﬁﬁnI? tahf| ysed to
OheFEEEPLAL LYLASEe KiASes, i tﬂggu d eCepLOr230dsBructure
cognate ephrin |gan s in mamal s ReV|eme
Kul  ander and Kl ein, Nature Reviews Nblecular CeI
Bi ol ogy, 2002, 3_, 475-486). The receptor famly is
further sub-divided into two sub-famlies defined
| argely by honol ogy of extracellular domains and
afflnlty tomards Ilgand type. In general aII Ephs
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agents for the containment and/or treatnment of tunour
di sease. The applicants have found that certain

w@yoovoidssaes are useful in the inhibition of BEpIBEBRI0S/050602
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EphA2 and therefore nay be useful in therapy, where
such enzynmes are inplicated. According to the present
invention, there is provided a conpound of fornmula (I)

(1) wherein at | east one of Al,A2 or A3is N, and the

o%%eW%l%?eaiﬁﬂ@%%ﬁd%ﬁtF?esgyéé?éﬁlfhﬁﬁféﬂﬁ6r?Rﬁmﬁlhﬁge been

hyds 0ge84 013 3 (| - 4@ddy| group whj chd s @Rt onal | Yerer  to

substituted by one or nore substituent groups sel ected

fronTiORS (nheseiln RBiich skl ect ed Prorh hydrogenaoid groups

(1 -20C)al kyl cyano, halo, or, - 6R7 (where and R7

T N aeerere T oL S ar P TF 6T by GenE = (1296 al ky!

or (I-2Cal kanoyl); ring Bis a fused 5 or 6-nenbered

carbocyclic or heterocyclic ring which is optionally .

SRt i t aPeachRial tar bonvat 6P by onB2bfrimte hafo trisodium
j Ky +and a '

o O P e g o e Pt gl |y Subet | it e by gred @e an

Cigbadkyl sotuCeBatkybrasbonyB) wtesEDDS1 (e2poes8ednds free

each, grou i s independently sel ect from hal no
t????gor8ﬁe$§ﬂ ,‘@y%no?gniFF&S89l§mgr§ﬂﬁjof (15ePIIy  the
subahocpuba) (i) : -X -RL 1 (i) where X1 is selected

froma direct bond or O S, SO SO2, OS2, NR13 , CO
CH(OR 13), CONR13 , N(R 13)C0, S2N(R 13), N(R13) sz,

13) 2S,;. - (R_.13), and. N( ) ;
%ﬁ%%pﬁ%@%yd%%ﬁégﬁg i é‘iﬁ%ﬁw " D] B Eially
sevect &dl & r om hydr 6gen, o€ absal kyl po@@eBal kehyk, contains 65
C2- 8al kynyl , - 8cycl oal kyl, aryl or heterocyclyl, G -
arkyl cSOseytl o ﬁak%/?/, &PP>al 167 ar ¢ ora%ﬁ-i and” water  of
albkysheterogycby!l . any of which may be optionally
substituted with one or nore groups selected from
hal ogeno, trifluoronmethyl, cyano, nitro, hydroxy,

G QR T Oy R o EY PR 5, O BAL kY] SHFBhr Pt ovLaxly

Ghf 6ahkyvsul phoayt, &Lhdbatkyhanthen metals, it 1is often
di - (G -6al kyl )am no, G _6al koxycar bonyl , , ,
NEEE L 63Kyl carbanoyPUNREYN- di 2¢O . 613813 d4r banByFRwashing
%%5999&% . C2- 6ah!ﬁ§ﬂ°3élo%@6’si@%bﬁ?sl W@H albNP»in sources
N-C . 6al kyl - C2-6al kanoyl am no, C3-6al kenoyl am no,

N € peabkydle Css eal lkbaoyh ang nege - al kynoyl ami no,

N- G _6al kyl - C3-6al kynoyl am no, N-G - 6al kyl sul phanoyl

N, N-di - (G -6al kyl ) sul phanoyl

Gipbal kanesubphenyd amd n® and1MN:-Chg- agkky! -in pulp and paper
G - 6al kanesul phonyl am no, an¥ het erocycl yl group .
WPt PR AR 19 1 teptitgHalsy Bear §TaPaLisYoxd orcidrbn® Pleaching
S %’éﬁtéye”ﬁéﬁre%ﬂ §%§?568£%9t%rQ”Eoﬁ'cln]ﬂﬁ?ogggd bal Brovide
nitro, cyano, or hydroxy; (i1r) an optionally

subspot Ut eoné | WBCG)caAl kyke (16C) alfKenyliveorat improving the

(2-60) al kyn roup, rein the optiopnal, substituents

ALY it (PR dE Rah  SRep oS bf ERLLS BPiSesses.

sub-formula: -WRO wherein Wis selected from-0-,

-S(0) p- (where pis O 1 or 2), -CO, -NRbCO,

- BONRD - IMRINRFOONR - MaySOPRROPSNENRBSER- , 1or LaRICOOE, cost
| m e - I Kyl ; d IS

o ST o hydoogin ter e ST or . ROk Lover

whes &t Riftandt Rl ased | ndependedk | ygsevetéed peofivrmance.

hydrogen, or (l-2Calkyl, or RLO and R1Ca are |inked

to forma 4, 5, 6 or 7 nenbered heterocyclic ring

whi ch optionally conprises, in addition to thenitrogen

atomto which R10 and R1Ca are attached, one or two

further heteroatons selected fromO N or S and

wherein any S atons that are present may be optionally

oxidised to forman SO and SO group, and wherei n any

carbon atom present in the ring is optionally

substituted by oxo, halo, hydroxy, cyano, (I-4C) alkyl,



(1-6C)al kyl am nocar bonyl or
i -(lI-60C) al kyl am nocarbonyl and any avail abl e nitrogen

wa@t@anmsesent in the ring is optionally substipct/es2$/050602
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(1-4C) al kyl, hydroxy(Il-4C)al kyl,
(1-2C)al koxy-(I-4C) al kyl, or Q%-4C)alkanoyl; or a
pharmaceutical |y acceptable salt thereof. In this

specification the generic term"al kyl" includes both

stt af §helcRaln Cand s FETEd-cHA R IGR T oeplVsdehaagource
p&PpﬁlD’DS' SAPrapylnand itenty i yin éo%oég%@nggﬁprlslng
to individual al kyl groups such as "propyl" are
specotide f beadhetst rapghtred e voxedsi smalonl yty.
references to individual branched-chain al kyl groups
such as "isopropyl"” are specific for the
bxeashetnghad navei s5onagptytc AR anal pgessneonyeaht®bn there
applies to other generic terms, for exanple

(Jrs6@)faq‘k1<9@ﬁ| Al Gaes nef haxyny RIRSIARAENE | Séprssdnjc acid

(L5 LI ukr s ey VELY 50, JSHORY 81100 v

|metUMQSd|@Et@ymﬁh¢M®dlmmemaydamm©©lnic acid.

andN- net hyl - N-i sopropyl am no. Simlarly al kenyl or

al kynyl groups may be straight chain or branched. The

terarepayly f@ﬁ@fSs&Dtph@@MﬁrQéeQapQEhyheaﬁaftHCU|aﬁbYe of

phenyl. The term "hal ogen" or "hal ogeno" includes .

f&blor binehl cﬁadftrbrorr@taér ipab. THeleermt ethylenediamine
y r' ef er sat t

ﬁgf%gé %féa%ﬁ%gfegg nsd?%%ﬁ?%%,gﬁnﬁgggglgbg?§c$%%e’ for

texeycle cari ngsscont & nhobe 3- pbedtanbl yofatwhiedstat1.9 mole,

| east one atonris choign fraoamni trogen, sul phur or

dﬁ%%npr‘rﬁ%é gFols hegSturli-ess BEher wPde %ﬁfPé@ferablY
L0656 POR O 1 Pi b rRgeds | inked. In addition, or a ring
?phur atom nay be optlonally oxidised to formthe
S—oxrdes More particularly a heterocyclyl is a
S]?Jt:éjf?}a%gjl patrﬁel al l]}/katc’lat ur at ed o un urat edserin:e) %e%r from
bic ng contalnlngeﬁ ff‘ﬁ nocycllc rings
S@il@b&m,C@@@@é@lﬁmpnaﬁd7mIXD@r@$OﬂBere@fpartICular 5
or 6 ring at ons. Exanples and suitable values of the
term"heterocyclyl” are thienyl, piperidinyl,
i%‘ﬁié@yl Jfeuryl gy 1hiazol yl o pyLi dyllndlrﬂdjézm )ﬂllmagne31um
1,2, 4- trlazonI, t hi onor phol i nyl, coumari nyl
p@thﬂi@@@@i@mpm¢hdhﬁ@yblnpyraz©i@1 lpyrazmawdng 2 moles of
Qﬁrrdazrqﬁ benz ggnz é% 4,
TP ARy B BFYI mo? 4]etﬂr}ry e&re I%“%ﬁ TR G Ry, 2t @
pEpesbEhaytn indehyh 11,43 ‘Benzodioxofdtodd atoms of figure
pyrrolidinyl, pyrrolyl, quinolinyl, |soqurnoI|nyI . .
iZo%@z@r yPeeheFAsLACRtY | bV 1,703 DAPREFAYSI yions) 7~ dicalcium
1 5- az0 Y, SOXa, L,
Lo (B 8 2z0lso YL TGN DYl Bl HENE) SKABOYL  catotum
]r[rdigr?oe]adshmazEDyE hraetrnghy)deoﬁrwl@n)dﬁ d¢xtaiahy drropysaayhole of

eridin oI| 2, 3-di_hydro-1-benzofuryl, .
DGyl o2 T AT By Bh BLP Ry F o AR beR LAt R agoNyE. deidi and
%Andébaﬂ&@z&hbrbﬁﬂ@ogq@%\e@imts 2adr&bhydr o-
4- benzodi oxi nyl, chromanyl, 2, 3-di hydrobenzofuranyl,

i m dazol 2, I-b][I,3]thiazonI i soi ndol i nyl, oxazolyl,

I da L, [N y te ydeof yryl
,p%ljié? té?;ﬁghyéﬁr}%{ﬁ%ﬁeggo lrjlre lgif@ 9% tl?ley preselsnt invention
, 162 ¥ - tietorlaliedr @a 2 Hddazel yslt,ere01somers Thus 1t may be
4,5 6, 7-tetrahydro IFLrndonI trah dropyr nyl _or
143182 4eq ot ARy drudt HoTitny] [Kie] sFBaucl Yo glogpbomnd any

b&oho M 2 OhRt i Ge PLoromatic in nature. Aromatic
het erocyclyl groups are referred to as heteroaryl.

Het eroaryl groups are totally unsaturated, nono or
bicyclic rings containing 3-12 atons of which at | east
one atomis chosen from nitrogen, sul phur or oxygen,
whi ch may, unl ess othermrse speci fied, be carbon or
nrtrogen Irnked Surtably heteroaryl refers to a

b oa T T Y, 1 o o T - ~



cyano, (I-4C)al koxy, or R14 is -NR 15R16 where R15 and
R16 are independently sel ected from hydrogen,

w@ koo2@)mBkanoyl or (I-2C)al kyl, or R15 and RL6PEI/6€B2008/050602
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linked to forma 5, or 6-nenbered heterocyclic ring
which optionally conprises, in addition tothe nitrogen
atomto which R15 and R16 are attached, one or two

further heteroatons selected fromOQ N or S,_ and
whereP Rl he vy Pelbpti M 1SS UBSt i tated o fany S, S1-EDDS,

ayak kablg) carbon. at oy By 0Re - Or LR SUBSLI Luent groyps . 1p

sel ected from oxo, hal o, hydroxy, cyano,  (Il-4C)alkyl,

ofoK(¢ - HCrakkands Wrfodnerdrad Bng aeditl abdres héts ogementially

atompresent.in the ring is optijonal ituted by

RS 0 (1150 aManoyto (265 By TEEbrbet ac

from (i) hydrogen, hal o, cyano, or hydroxy; (ii) an

optionally substituted (I-4C)al kyl group wherein the .
EFORAI NS uBSt | B uSRCO AT ea8RFREL &F f FBf RERREthalByeation,

g of .subh-formy a: - [ [ ect f.ro

TP Sy B ere b (e 1 e R TR G o P

-CONRE baspd&bt i s sel ected from hydrogen or (I-2C)al kyl

and R9 is selected from hydrogen or (I|-4C) alkyl; or

-NR 10R10a, where R10 and R1Ca are independently

seh&ctSdpd s oM by dnegeRcnEit - 263ahkyhi19r oR1OhandaREO8r the

are linked to forma 5 or 6 nmenbered heterocyclic ring

whiedt opt $o@l | Yoot | S, ilmcdddiet | omet o orthemore  further

ni om [ n e at -

o Rt Rer Pheterontom ol ST 1o O TR g Pfprses

and sbwereén dhe pengxideopti ofalibyesubstit ptedxbdeanynclude
vai | abl e carbon atom by one or two substituyent gr

oups

SBYGEP LT f rRSth VK7€ haloF Sy dPEXY X YEFanG CngA 1 1N cohpounds

(dndChakkylsoand ary-vai | apbe pibregen @lom BreseMtion may

inthe ring is optionally substituted by (I-4C)alkyl;

(¢PMPrasgraupe IINR ARRIRR, @ wer e noRIZtandoRiQandr e

each independently sel ected from hydrogen or

(I-6Calkyl, or Rl12 and Rl12a are linked to forma 5, 6

ok pabeibeted hekemacyel i €f rthg, cangosherneinn,of nthe present

addition to the nitrogen atomto which Rl2 and Rl2a

a%%v%@¥h%%e&§tqﬁ?Fihg OPTSYAT ytenpltieded 1ove O PWerogen

&%é£8£{dget?ﬁ?aéﬁﬂsaaﬁéSGEeds&i@@l&hN OfnS, p8PHicular, the
erein the ring is optionally substituted on any

aveetabt elgaehbnoat prrbydenetbe twwe substitakentogrobpsfirst

sel ected from oxo, halo, r.axy, cyang, .or .

(PRE 1 K91 THiRr Uy ChS ni bl % r YEeR VAR oReR: digride or

| SR Pl xiygedplicanaliny nsubsémpsiied by (drd@mddey! thereof

or(ivﬁ a group of formula (I1): -X-R 14 wherein X is

sl et 8@ PEMSCOUL OG-0 PompRReEechsSi €0, the opegyndgpspect

- 5 re [ el gct r r
TG ST SR TS 3 oA A of anchni e 3 sowrce of

opt ronadle y pselistriatoutyedhdoye hal goH hypdr oxseatoymanohan 7.5, for

(1-4Q) al koxy; (20 is selected from (i) hydrogen,
h%T%Tgi$ %ﬁa%%éw?%?$§aﬂn%pf%onalIy substi t ut ed

(1-2C al kyl group wherein the optional substituents

are selected fromcyano, halo, a group of sub-fornula:
-THRO Wher &1 S@Nts S8t fFortier  Provopps GRiseress of a
[ or y e i @E@gg) or; - QAR by, L

s% g%tég H?%%1E§g§%gé% or (IF%Cngkyl an%mﬁggfg%lllty of a
sebregcd edt fsom hydnegeni oy (IhvAD@dkyl ; perrosxNRel0ORb@a, other
where R10 and R1(Ca, are i ndependent | selecteghfro
h%l?%@%%e%‘rC?W%@hﬁ“ﬂyﬁ@%@%@a%%e%éirfloﬁr tTnked

to forma 5 or 6 nenbered heterocyclic ring which
optionally conprises, in addition to the nitrogen atom

to which R1IO and R1 1 are attached, one or two further

het erocatons selected fromO N or S, and wherein the

ring is optionally substituted on any avail abl e carbon
atom by one or two substituent groups selected from

oxo, hal o, hydroxy, cyano, or (I-4C)alkyl, and any

o, o -



(26) R3 is norpholin-4-yl; (27) R3 is halo such as
chloro; (28) R3 is a 4-7 nenbered heterocyclic group

wokiogk13534 | i nked via a carbon atom (29) R3 i sPEI/EBB008/050602
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menber ed heterocyclic group which is linked via a

carbon atom (30) R3 is a 5-6 grenbered heteroaryl

group which is linked via a carbon atom (31) R3 is

sel ected from carbon | inked pyrrolldlnyl ,

i M YazBRYdi RY “ﬁﬁﬁéfémﬁdlﬁﬁe pi et %@I of a peroxide-

p&@ﬁﬁé‘fr’lfﬁ@ ! c%%@ggcigﬂfl ist E‘boﬂQEQQPE' Hbﬁlw the concentration

oxazol i di nyl renyl, furanyl, pyrrolyl, imdazolyl,

quaa©tg¥ld¢hf@tb$y©versoiméazoDyé susbxazohyﬁ is described

o% zol% J oxadla olyl t hi adi azolyl, triazolyl,

t&ttazoIyr, “PYE of nyt . pyrazinyl, pyridazinyl or

pyr|n1d|nyl (32) R4 is a group -NR 17R18, wherein R17

and R18 are linked to forma 5 or 6 nenbered

heretoeslely ctrEngawki oF dﬁﬁi&m%#%ﬁ%oh%Y¢%%%onlﬁtablllses a
t 7.an

R T R A S S

Gt Nleras§, and whéreﬂﬁeamylslaﬂonmydh@gemrexpnﬁseht remains

be optionall diged to form an S0
S Shef cPRECAE Bing s Topti o 45 CUBR| Tt KG~oh ARy+ more

aypd Fabhiel ¢agbone Ak ONY HY, ONEr OEx 4 MP1 SUDST 1 dMent s @s oups
sel ected from oxo, hal o, hydroxy, cyano, (I-4C) alkyl,
or (I-4C) al kanesul fonyl, and any avail abl e nitrogen

ﬂ%@%@ﬁpﬁgﬁa '%aﬁ“&b%(f' %gﬁlﬁanoy 4%%@%%“ is_included

grmua cNprERi&pmMuﬂm@nléihézﬁyﬁfﬂ@bmrpet®mked tpreferably

ma 6 nmbered heterqcycljc ring which optionally
c%‘frp??%%%n%rt)ﬁ AFEHGOR 3t 0 HE FAXTY dfeP it Y T whighafter a
Ridrapd BE8 ale idAChEMApaPBE QL TP E4RiPSIent composition
het eroatons selected fromO N or S, and wherein the
rlmgWhSC@pﬁa@@a$aytsybs@b@@néd mﬁranyreﬁerabbyeaCaﬁﬁaﬁt 20%
atomb Substituent groy ecte fr o
KO L BE Rt aE S PSR e 25%,
ay@it@]@lﬁ Ritt r ogeat atorm,i sroept |e;3<raaa{;i13e sabstﬂdaﬁtedwy or at
%alkyl hydroxy | -4C)al kyl or (I-4C)al kanoyl ; (34)
e‘?% 23 OF otPP oF L PR huPRF 0Nkt eF FIYLRS- sel ect ed from
O S NRy, or CRZ, where Ry is selected from hydrogen,
(1-20 al kyl, hydroxy(l-20C) al kyl,
(TheCavkokyts - Q@?alkySQ discvaC§alkhﬂbytheaﬁdaﬁzlﬁSy of a

| f ,
ﬁe cte%I ron1 % ggenEﬁ%ga{§%¥§€ p?éf%ﬁ??l 'which comprise

(ﬂly@ﬁ)@éﬂia@@)tlox1(i%5)orR4ot§eﬁ P yofe nf Odfm&aalnﬂmr ebfipound
Y is selected fromO_ NRy, or CRZ, where Ry is

SeF cREREFF oM RyeFogbnlor SFPabey abRyn, thAdSRabidity of free
sgé@fgegc% @d@fdr&ge&&{ RYdL OXY: o&%fbu'%“ i é%%ﬁbsgltlon
from norphol i n 4- et ylplpera2|n
4c@m@rnxy@gphyddogenlpgtoxiaé)oRAotbenDpphokygeA ybnptaining
(38 Aa gr A2 is nitrogen and A3 is CH (39) A2 or A3

|%O 05 F ATTSURTLT oGP QR A2 and A3 are CH, (41)

Al and AB are both nitrogen and A2 is CH (42) A2 and

A3 are both nitrogen and Al is CH (43) Rng Bis

sBregt BHef PoRSCOR 2ECRPI-ICR2 Z2ERERY, provides a composition

%%?@qgg %g%alt g%z %méh%egz aspect and hydrogen

-INSCERRPAN=CR22- o HER2 2 =P CRR 258k | cNm@RZ&NEﬁZ:Nm@ound or
-N=N- CR22= CRZ% %RZ 2-N=N-, -CR22=CR22- 0O, .
@%Tg&és_mzt eéﬁf CRPLE. | Co§p€§2§l€§22 hav1ng increased
- QRAH CR22 O re0r GRO2HH %utl&mm%zm equivalent
-S-CR22HCR22H, -0-CR22H- O, -0-CF2-

-0- CR22H CR22H O -S-CR22H S— -S- CR22H- CR22H S-,
-CR22=CR22- NR20 -, -NR20- CR22:CR22- ,

-CR22H CR22H NR20-, -NR20- CR22H CR22H-, - N=CR22- NR20-,
-NR20- CR22=N-, -NR20- CR22H NR20-, -OCR22=N-,

-N=CR22- O, -S—CR22 N-, -N:CR22 S— - 0- CR22H-NR20-

R IFNS 7 7~/ 2~ 11 ~ NN ST R IFNGS 7 7~/ 2~ 11 P —



-NR20- CH2-S-, -0-N=CH, -CH=N-O-, -S- N=CH, -CH=NS-,
-O-NR 20-CH2-, -CH2-NR20-0O-, -S-NR 20-CH2-,

WO aHIANR2D- S-, - NR20- N=CH-, - CH=N-NR 20-, PCT/GB2008/050602
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- NR20- NR20- CH2-, - CH2- NR20- NR20-, -N=N-NR 20- or -NR
20-N=N-. Particular exanples of R20 include hydrogen,
met hyl , and acetyl. For instance, R20 is hydrogen. In
one enbodlnent Ring B includes one nitrogen atom For
i #H8Panee O ttlijss%jjd%%uEDBis Ul Bt CHREHPRRPG-L dgr o other
D20z (i on B3 By Mm@ 304 1 9| HElEc b 00 il LEOBER: .
ons I nstance, it may be a group of fornula
- NR20- N:CH- - CH=N- NR20-, - NR20- NR20- CH2-, or

- CH2. NR20- NR20_and | . o
B P20, NRR0.and i part i gplar is, ﬂag?g}”fﬁnﬁmi i yped to

Wheb Ba 820 415 hyglriogeredor mrgowpad ticul arriaspecin ofEDoise in  a
invention. In another enbodi ment, Ring B includes one
nf eFReeht B9 éﬁ%ﬁﬁ%yﬁéﬁia@§ﬁF09?nlSP?ﬁ@¥é¢%re i tlassy 103
t
?ﬁéﬁghﬁg%%%ggﬁ Qeg§£%h?ur%ﬁ%r anb gEgﬁgﬁ?gegyﬁa g%igng hour,
gf@npeMmfbbsénal’tale@sﬂl—lLQ/@lom, -Per€CFeRably,at nleast 20%.
particular -0-CH -O. Wiere nis 1 or nore, a
substituent R3 is suitably positioned on the avail abl e
OrhH0CAHROR iatiom ahat heer | 10sofl @HM dhso SOMOUNE rofa  1iquid
formula (1A (1A where Al, A2, A3, B, Rl, R2, R3 and
Raorh@%lbh@/noneTéfet%@n@@ﬂwwom@.\/séﬁ ouf abevedamp of any
r far , a
EoBLe Lty LML), c FEBRURAR MG % B cHg LG amine
2d1 Sud ¢ alol a@icﬁommlpré¢ﬁc)uslwllse@1 iancp)ﬁpcbra:tldacar,
exanpl es of conpounds of forrmula (I) are conpounds of
formula (1B) (IB) wherein Al, A2, A3, Rl, R2, R3, R4
afide N HAYEs BAYoONRa §f EbE Q%Ehﬁlé'oﬁé §e§a9HBr9b@8ﬁpb51tlon
relation to fornul a ( ). In anot her embodi ment, the
i pveani entpmoviidesiizhoempoumed afmdasrinulen | | C?l(lqa C)?OIHPOSlthU
wher 4 a n_hayv n n
UREY Got i (T Bherabl 86k 2 abavetT n Paracralcts Fobhaparioning
(powdParti sukatrnaptiveny foe Abmp&é%iidﬁLméﬁLbéalnRﬁhe form
n and R0 in fornula (1 C) are as set_ out above in ,
ref ati BRI MiPRLEEP, Sof t &SRSt helcaseTofdt ipg solid
CP@P{Q“”% foslfl@IImJ)P zglx%tef] é@l@blé np@f%@]_e{c material.
enbodi ment, the invention provides a conpound of
formul a Ul) (I[» where Al, A2 A3, Rl, R2, R3, R4 and
n%have an¥ one of he?def ni t|oEs set out.above in
rerat TR TS Forl'aY (79. % PAF e et ar S PP onst tor A,
A2A3, R1, R2, R3, R4 n and R20 in fornmula (I D) are as
set out above in relation to formula (I). Suitably in
thel tdsel 8P ERE cERPBGRAS 1OM ST ordful &4 D)PTASFRT 0. TpHention
0 t V, on. prHEVI
ot orra o (B A nEoeut T eal Ty Accept b orag! £7eP1y
thed eofah2rets Almost Noaafle A20andOAB apeObbt hitEHpfAL salt of
a%g Aé are both Nand A3 is CH or A2 is N and Al and
AZ'Aret bot i EFCB is -OCH 20, - NH- N=CH, or
-CH=EN-NH; Rl is hydrogen or a (I- 4C)a|ky| group; Ris
hal ogeno; and n is 0 or 1. In one particular . .
ehﬁ%@%%en%auﬁﬁéyln@@ﬁ@@%htb@@%ldéﬁ atbénpﬁﬁﬁﬁeﬁﬁ invention
) n e N
e PHety, EPor R anatier ot aedt, ‘LR | fuent Poararably
p@oylﬂesla eobponodt oprédenabay (1 Epoas deti nédaabave of the
ere Bis -OCH 20 or -CH=EN-NH. In a further
bUF NSt he i nvention provides a conpound of
formula (1 E) as defined above where RL is a
(1-4C)al kyl group, and in one particul ar enbodi nent Rl
is nmethyl. In a further enbodi nent, the invention
provi des a conpound of fornmula (IE) as defined above
where R2 is chloro, and in one particul ar enbodi nent n
is 1 and R2 is chloro positioned on the avail able
carbon aton1|n the ortho p03|t|on relatlve to the

Y T -



possess EphB4 or EphA2 inhibitory activity. The
invention relates to any and all tautoneric fornms of

wo bmooaspounds of the fornmula (1) that possessPEpPGB2008/050602
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EphA2 inhibitory activity. It is also to be understood
that certain conpounds of the formula (1) can exist in
sol vated as well as unsol vated forns such as, for

exanpl e, hydrated forps. It is to be under st ood t hat
t@%ﬁ?%@%ﬁ?loﬁi€ﬁﬂﬁﬁﬁ%%%s IR 18IV at &F fothe  present
WO £, POSS 2o ERRRA) Or BARAZ SN Bl s YeaCtid f: Mgy o
activity may be eval uated using |aboratory techniques

refier fedsto dnweithaf mere Thefymlhasi § dfo opli walkl yand most

acti f.o na cagrled out by standard techniques
d@r%gﬁﬁﬁ?iyc%eEgsfg "@wel | known in the art, for
exanpl e by synthesis fromoptically active starting
materials or by resolution of a racem c form
Cotpotinds 8P df offFhdaEéan bEPreFdriedd® sy valri otilee Ppresent
a b e

ﬁ@%?@%i@@ﬁﬁﬁ%?%?%ﬁ?% éoMBPH%%n u?@?@% 9%3F8d§ents ﬁelected
pfepare@rﬁwcmea¢$bngmalbmapmun@lebchesnulbﬂdddb (aéthyators,
wher e h %,.RS gﬁ is as defined in . relatio
tlbe?%??rﬁjr%l? wit ﬂlFFﬁéeBro YSo THHS Erly tuRttt biaf Sizymes,
JEOUPSat & ORi pRabtynpEotected, and L is a leaving
group, with a conpound of for mul a (rrr)(rrlr) where B,
Rl, n and R2 are as defined in relation to fornula I

gYi deg.Lbal any fupctignal .groups argontiongl Iy pe o
pro ecte ereafter, any protecting groups can be
r@h@&@mlmglugmponyembnonamtnetnodsa andléefntequicbegpsition.
t he conpound of fornula | can be converted to a
d¥?f%?%h?ec%%ﬁ%%%ﬂ of2For M $ 1 ot & sal t, again using
conventional chem cal nethods well known in the art.
Sui tabl e | eaving groups L are hal ogeno such as chl oro.
The ﬁ@aﬁii@Wﬁf%ﬁ@@ﬂ@a@H@Odémﬁmééfouthencamp@ﬁgéﬁp@s of the

ﬁg%ggnﬁt gveﬁélgn C®$9 gngrOmer P?SEQngﬁ’wt%, preferably

Gnol ;1 Sopr opanol ~or- 2-p
dlnebhyBaae%anEde @aMﬁplaNSP%dmﬂmyW@yr@ﬁlhgﬁﬁegéNNE¢rox1de
or m xtures thereof. An and in partlcular

| Hof gAhPR Qcpalsﬁehlgswﬁfdré@ﬁﬁﬁﬁ%?%%an B st %u*th%yOf the

added e the %%%%E'%%ﬁ@d@l”féué'ecéﬁ@&éi@ﬂoﬁ§ are suitably
suitably conducted at el evated tenperatures for

exanpdes atofporm BD-1500C, conveniently at the reflux
tenperature of the solvent. Alternatively, the

reacti on between (Il1) and (I11) may be catal ysed by

tTiaase t icompdRtiali® neonpteXesrtsaehaas ypald@diumin paper and

catal ysts. Exanples of suitable palladiumcatalysts
|p%1®d@lpagbaﬁg)3and may also find utility in laundry and

benzy %f oue) di pal | adi um), Pd(PPh3)4 and
Cﬁcgé. Tﬁi%ﬂj a??%%?%n?catalysed reaction
conveniently carried out in the presence of a suitable

base ch as potassi,um car bonat cesi um car bonat e
e e RhhE SR ThPRr P aR Eral BRran e Ro8Rt on there

| i 8- dravabiaysl ob%ndd0lundatplrang (DBt Subtablieng to the
solvents for such a reaction include toluene, dioxane
of1ethyk&peCit ycol dinethyl ether (DVE). Suitable

ligands for use in such a reaction include Xant phos

(4, 5- bi s(di phenyl phosphi no) -9, 9- -di net hyl xant hene),

Br INAR= £ 25 2 - bhs ( dephendyloghasphitio)rd |, dspdinaphtylyesr adding

rEadtdtsh (o cofvemt oL H) o it oa G S 4 ePbogggedianine

teperat il e, sgener ablyratathe EE&'M%tB@HD@Bﬁ?HE@le addlng a
the particul ar solvent used. A tenperature of 90-1

woul d be typical. Conpounds of formula (l11) may be
prepared by various nethods including for exanple,
where L is a hal ogen, by reacting a conmpound of
formula (1V)(1V) where Al, A2, A3, R3 and R4 are as
deflned |n relatlon to fornula I mﬁth a suitable

L, . g, o N T L Y —



wherein Al, A2, A3, B, R2, n, R3 and R4 are as defined
above in relation to Formula i ; wth a conpound Rr -X

wob@p®13834 s a suitable | eaving group such as hedDGBR008/050602
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and Rl is as defined above in relation to Formula I

but is other than hydrogen, and P is a suitable

protecting group for this reaction, for exanple a

4- met hoxybenzyl group. This reaction is conveniently

PR 9707 el us F9g €a sF?on@-ba§éSEﬁ€ﬁ19§ séﬂiunﬁﬁyﬁﬂﬁaédlaml“e
| @i 2,844 4 bl e salyent o £ok axagpl e di methylfer maaidgension.
Such a reaction forns an exanple of a reaction in
mhr@ﬁeaabbmpobmd @mapanﬂﬂqm(¢9mpsl@©mvér©@d1@ota> 450, for

differ o] of for t here

LSS SELR I WA SEE gt LD St T
azSny\o@h@tbalapmrs%ntcatro Be cheatist FoAnetheip gt hatk f9sse may
prepari ng conmpounds of formula | is to react a

COPPBARECERAf SERTI £ARORADR, et e das A2hvasideg, amides
R B obna B TS0 a2 T ) oy b e

and n are as defined above in relation to Fornula |

d L' ' for exanple brono, where an
TR cEPBRal THTIE Tre. Db oPBarBd HE nBgbbodryPmes o mixed
f§@§£'°ﬂhésméuhbabbf Gald ited Qutad é&emﬁyeﬁ@ﬁﬁﬁeﬁfcamprlse
sui tabl e catal yst such as a pal |l adium cataly
@(@%ﬁpm@sa@f adlptabie tedl mcﬁanWa%w%@@edh@mu@@ disuccinic

%%gba)s (tris(di benzylideneacetone)di pal | adi um,

h and Pd(OAc) . This palladium catal ysed reaction

conveniently carried out in the presence of a suitable
b such as ,potassi um carhonate, ce |un1carbonate

se,
pbtasBF GRFPRoSPIERE,: Sodith 16T tR b bXtde thgr use of a salt
@§ %@Z@pwyca%@cé Ohupdecmingne (PBLh:icBuEbaBleontaining
solvents for such a reaction include toluene, di oxane
oraethid epeart yeobddi net hyl et her (DVE). Suitable
ligands for use in such a reaction include Xantphos
(4, 5- bi s(di phenyl phosphi no) -9, 9- di net hyl xant hene),
Eﬁkﬁ\lARieétZaﬂecbi sdishphenwiphosphitho)of |, Ithebi maphtyl hspect is
DPPF (1,1"'-bis(di phenyl phosphi no) ferrocene) The
r%%%?%%%l?gl%oﬁ%% ?%n%?yb%%??ﬁé@go@@P%%C%El%W%vated
tenperature, generally at the reflux tenperature of
the particul ar solvent used. A tenperature of 90-1400C
m5m¢dpbe8¢wpitaﬁentbﬂ@oﬁudshgf poeniflas (theé)uaeeof the salt
wn., conpou ds or_th can_be prepared_ from
b Eomaodrae ety haf ol Bed herfodB=Tiat chlhofryticular
b@h@p@@m@tof othberskit| edpebenbst chEoprexanpl envention are
conmpounds of fornmula (111) where RL is hydrogen may be
obtaf nedl By hyHiogenati b B@rc%hﬁéaﬁastéﬁnﬁéghﬂpametals and
mh n e e
r%%at%&ﬁgé%i orﬁ%f é%?§gl§ngo %%e gﬁagfiﬁgfﬁ%% prese:
groups are protected as necessary. Suitable
rogenation conditions .include the use of a rogen
hi u%nBEF PreEsSshte ﬁrh"etr}FelOﬁ} eSEniy g%fr BOpI 4EF m?gﬁd a“salt of
C@tl@l ¥StrstThesgeact ian dscsuidabl yopbbeekednsh afbr example
organi ¢ solvent such as ethanol and ethyl acetate.
O herdex app| @stofa ebApdunsa of LRer aemRC¢1 Fi9nand their
preparation are described in W00 109434 1. Conpounds
of formula (VII1) are also either known conpounds or
thiey cansbetpriepared drr om&hoawis cohpoursds wsi Ag salt of the
aE Iogous met hods, whi ch moulq b%ﬁgf arent to the
+1¥ed OCREftst 11 CBAPpIGHAS o Lt ot AV are di¥o example
ei ther known conpounds or they can be prepared from
known conpounds usi ng routine methods. Conmpounds of
the formula | can be converted into further conpounds
of the formula | using standard procedures
conventional in the art. Exanples of the types of
conversion reactions that may be used to convert a
conpound of fornula I ‘to a dlfferent conpound of

o,
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as trifluoroacetic acid, or for exanple a benzyl group

whi ch may be renoved, for exanple, by hydrogenation
wWo@@p/0564at al yst such as pal | adi um on- car bon. A¢EGB2008/050602

protecting groups nmay be renoved at any conveni ent

stage in the synthesis using cpnventional techniques

well known in the chem cal art. Conpounds of the

formula_ | can be converted into further conpounds of ,
t%%eféﬁﬁﬁléwﬁ’u%%nﬁs§ﬁaﬁdhr%l%?o€§éé?§§'cdﬁVé@%?Q&%&desr in
| fo 1 ey apteq Exapl g5 Pl herlypes, Of COMYEASLO0N: cs .
reactions that nay be used to convert a conpound of

formula (1) to a different conmpound of forrmula (I)

inhclude introductiqgn of a substituent by nmeans of .an

A TP T oSl T Tt Tor T SRECT oRbr TBF & uct ophitile Of the
stbsit t Ukbentr eactd e sedughpen ofl cslddstict.uentSis includes
al kyl ati on. of substituents and oxidation of

STBSE Rt beht s P IFReridagenrd a%&PT%%ﬁﬁi @ﬁe@§ﬁdmﬁioﬁ§ figrll as
Such, P OgedyL £5. I%Y‘?ééhh@ wWn bR.the) chem eal @fbst aspect
Particul ar exanples of aronatic substitution reactions

imey ude tdwed ntmodbet ibnsofganaabkyhegrbuptagengfanthe pulp

| kyl halide and Lewi s _acid (such as, al um ni ym
T {LRpOr te) “Oder Fr FRRCFErarst Cohdnt MBel St pgemoved
| b g oduet ieroefi @ halgenon graupn Rarkbiceular &xamy €S These
of nucl eophilic substitution reactions include the

| BE¥BYIUREF ofe b andear Kex9d gk ouph ot e o? khl hohohl ki ant He-
group, a dial kyam no group or a N-containing

het erocycl e using standard conditions. Particul ar
exaapbes sehtr eéductritam gacdv ofkss | hokudesd hef r eductlitonof the

of ., a carbonyl group to a hydroxy group w.th sodi um
bJBJrB%E/d??B@CEr%&f Fgel?ﬁ*‘%%l gFobp tagpgﬁcé‘ﬁil%sgr oup®hyexample
catal ¥yt hydr ogenatin g tdr &1 nigkel icatdl ¥st «8hpBY¥itions,

treatment with iron in the presence of hydrochloric
atbd vétdmheat ineg.r Thiyepr epadat sbamppopart ikul arry also Dbe

f_ formla (I h, ds.of formil
(20 et B T b The 45, STHBRHY | Dedl mthroge sun

f oroams f amid heie asplest of the invention. According to a
further aspect of the invention there is provided a

phar maceuti cal conposition, which conprises a conpound

Ofnd h?ré%ﬂ‘é' a fdn@ndh 1 hparddcukge & Lompound Ofic of the
formufa (1A, (IB), (1C or (IE), or a

phar sracespéchl by acbepirablee podlen tar tprro- drivg $ihetr eof , may be
a efi_ned herei nbefore in association wwth.a .

e aCB Y B ot SHIS LA GERE Sor® baPr FPCifiRe and may
comp@sividn amy1beaitAoa.f orgrsuitalle f ar onal, be wused in
adm ni stration, for exanple as a tablet or capsule,
fRPTpAreht @ BF FPPLEEFBHOLF ncl udi ng i ntravenous,

subcut aneous, i ntranuscul ar, intravascul ar or infusion)

as a sterile solution, suspension or enulsion, for

t Dipe calreadnitniistueattiiam gsranidést nept wre cofam @alforof the

rectal administration a uppository. In_ general the |
FDOYe" C GBS i Dits TRy S Johepah St LR AT BhyaHitd ohafustrial
NBNOLK 1 Ak 1 o Conyenbhonal Texghpi Bat sncTheegompodnddokurface

formula (1) will normally be adm nistered to a .
watf p? bt bodede Bt el atdakuhriedoSecanehfn thePPaRge washing

5- body. ar o] cani oal 4] .e.

o et oy O L oo ke e Thi S b e et
provides a therapeutically-effective dose. A unit dose
formsuch as a tablet or capsule will usually contain,
for exanple 1-250 ng of active ingredient. Preferably
a daily dose in the range of 1-50 ng/kg is enpl oyed.
However the daily dose will necessarily be varied
dependi ng upon the host treated, the particular route
of adm nistration, and the severity of the illness
bei ng treated. Accordingly the opti num dosage nay be
determ ned by the practitioner who is treating any
particular patient. As a result of their activity in

o s o o o a1 e



In a further aspect of the present invention there is
provi ded the use of a conpound of the formula (1),

w@ bowp/013588), (1C), (1D or (IE), or a pharnacepdT/GaR1I0$/050602
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acceptable salt or pro-drug thereof, as defined
herei nbefore, in the nanufacty§e of a nedi canent for
use in the treatnent of solid funour disease, in

parti cul ar neurobl astonas, bhreast, liver, |ung and
cOPONPESABBE G VISEKER A P PEPY HePS aspectisst ther salt
PEESEHe | Mt OBSFQ%%e hs péﬁv'é}@adi—asdgﬁltan&d %faterial, for
treati ng neurobl astonas, breast, liver, lung and col on
caxerploras eukeniass i et waf nebl oodedeadi nednesiegh aslts.
man, in need of such treatnment which conprises

adm nistering to said animal an effective anmount of a
composint: of £t beef pravbat (LhvedtianphaynBeeusegaihyoil field
acceptable salt or pro-drug thereof, as defined

hePlet bt oPeS e EpliB4lsr EPRAYSF nhilsit ofye@ELPvity remove
delined hes el nbsioren ey be. applied as a sole therapy

or may involve, in addition to a conpound of the

i nvention, one or nore other substances and/or

treatnents. Such conjoint treatpent y be achieved b

e TR S Tl P AhEBhsT S K oREah¢ Fal tOr SSRaPh( 8 Salt BE the
agdm &t shkakien iof hdeal ndivkdual cmmonetiof, ther example
treatnent. In the field of medical oncology it is .
ne¥ ek pr actdice€wid usebaa&dmbi na®¥ on sflafiticdedm®  plating
f - tment to treat each patient with cancer.
I%éﬁgﬁ?%%%éﬁgbology t he ot her conponent(s) of such
conjoint treatnent in addition to the anti-angi ogenic

treat nent defined herei nbefore be: surgery,
y%%?o?ﬁ%?%%? b?V%%Eh%?h%?%pQFoﬁgg% Eﬁ%nﬁ?ﬁePSp? Aayt of the
i pelydesopecer imprge@fcdhespph b et ngnsat egorids@fie, as an
anti-tunour agents: (i)
amttpriobifer anperanti necptaspiesdniggnangtion may be used
conbi nat | on hereof , _as _us i n_nedical. oncol ,

S B AP e S e (TS Do B2 £ P oay

car bopl ati n, cycl ophosphani de, nitrogen nustard,

nmel phal an, . chl oranbuci |, busul phan and nitrosoureas);
a%@?ﬁ%tth?ftE%a%@%fbéiaﬁﬁ!%Oaﬁ?if6P§t§§a§Héﬁ g5 any aspect
f&Hor Py Ei-ALdhRes ke 1 9nf inidQr QW acily, ANtk 1LOAA ULny feature
raltitrexed, nethotrexate, cytosine arabinoside an

hyfr exyurcgderamspemour dmt iddotiosl{f,oruexamgl ehe salt of

ant hracyclines |like adri ci n, bl eonmy.ci.n, dox icin

RO LR R ERPFhbTaTn, IR B Gy ot e il of 2
desthoomycon andeim t heasyei Mpea@ntimtotic agents (for
exanpl e vinca al kaloids like vincristine, vinblastine,

vi ndesi ne and vi norel bine and taxoids |like taxol and

t t ; i se ] it f

Ry ot o he. TR ot apdei de and Cory pbarGerss of the
afisatow ey hopol evaniamdexanpios hecin); (i)

cytostatic agents such as antioestrogens (for exanple
tanoxi fen, torem fene, ral oxifene, drol oxifene and

| DEYIENE) - OPSLHOYES SLCePhOSuL@yn regul ators (for

exanpl e fulvestrant), antiandrogens (for exanple

bi cal utam de, flutam de, nilutam de and cyproterone

aggt afload LY A0LAGONLSLS, OF AbIEH 290N S! Spbllired by the
exanpl e goserel in, Teuprorelin and busere i ,

pf obest ogensethotl: exahpl eacegestepl laddettat e)f Enviomet C320

aromat ase inhibitors (for exanple as ana ozol e,
|é??%¥ﬁ?%? Vor a3 oie a&ﬂsgﬁ%hﬁggan%§l§nd(?h%ibPFBFgebf [0.2

SAcTeductasessuehiag finnast efd-denilddd JyHaent sndhigh stated
i nhibit cancer cell invasion (for exanple

net al | oprotei nase inhibitors |ike mari mastat and

i nhi bitors of urokinase plasm nogen activator receptor
function); (iv) inhibitors of growth factor function,

for exanple such inhibitors include growh factor

anti bodies, gromh factor receptor antibodies (for

o~ . T



or an ALLEXIS (MIM automated |iquid handl er,
evaporations were carried out either by rotary

WE@apOIEs4 on in vacuo or in a Genevac HT-4 /| BEXERGBE08)50602

yi el ds, where present, are not necessarily the maxi mum
attai nabl e, and when necessar¥1 reacti ons were
repeated if a larger anount of the reaction product

was required; §v% in general, the structures of the
oM PR bd@dt sMofOthe RBfADFa 92 WPe Bt Ghetiapy was added.

Npicl eaf ; PRGPELT G kesanance o NYR), andf or, fass speetial peing

techni ques; el ectrospray nmass spectral data were
obt Afereeld usi drea WAL ErisorZMPaor cParens r2ZQedC/arabsthe product

spectr ter, acquirin t.h positive d negative_ion :
HETS, Janera |50 Gy ons ol AL ng t B-Tha BarenETYSlalLine

sprogh et evake depsdesy protan MR ichenigal aghieft in vacuum
val ues were neasured on the delta scale using either a

BrUker aSpé‘@torCos%VQFrD@@OO speet Fohst efoipittat Vag detgrmined
fi el r t f ryke x400 operating
a%§4%%§ §@? gh rﬂ %%hgg%%%%%Pd%%rgggﬁg at 500MHz. The
foll ow ng abbrevi ati ons have been used: s, singlet; d,
doublet; t, triplet; q, quartet; m nultiplet; br,
broad; (vi) unless stated otherw se conmpounds
containing an asymetric carbon and/or sul phur atom
were not resolved; (vii) internedi ates were not
necessarily fully purified but their structures and
purity were assessed by TLC, analytical HPLC
infra-red (IR) and/or NMR analysis; (viii) unless

ot herwi se stated, colum chronat ography (by the flash
procedure) and medi um pressure |iquid chromatography
(MPLC) were perfornmed on Merck Kieselgel silica (Art.
9385); (i x) preparative HPLC was perforned on C 8
rever sed- phase silica, for exanple on a Waters
"Xterra' preparative reversed-phase colum (5 microns
silica, 19 mmdianeter, 100 mm | ength) using
decreasingly polar m xtures as eluent, for exanple
decreasingly polar mxtures of water (containing 1%
acetic acid or 1% aqueous anmoni um hydroxi de (d=0.88))
and acetonitrile; (x) the follow ng anal ytical HPLC
nmet hods were used; in general, reversed-phase silica
was used with a flow rate of about 1m per mnute and
detection was by El ectrospray Mass Spectronetry and by
UV absorbance at a wavel ength of 254 nm for each

met hod Sol vent A was water and Sol vent B was
acetonitrile; the follow ng colums and sol vent

m xtures were used :- Preparative HPLC was perforned
on C 8 reversed-phase silica, on a Phenonenex

"Gem ni" preparative reversed-phase colum (5 mcrons
silica, HOA, 21.1 mmdianmeter, 100 mm | ength) using
decreasingly polar mxtures as eluent, for exanple
decreasingly polar m xtures of water (containing 0.1%
formc acid or 0.1% ammoni a) as solvent A and
acetonitrile as solvent B; either of the follow ng
preparative HPLC nmet hods were used: Method A a

sol vent gradient over 9.5 mnutes, at 25 m s per

m nute, froma 85:15 m xture of solvents A and B
respectively to a 5:95 mxture of solvents A and B

Met hod B: a solvent gradient over 9.5 mnutes, at 25
ms per mnute, froma 60:40 m xture of solvents A and
B respectively to a 5:95 m xture of solvents A and B.
(xi) where certain conmpounds were obtained as an
acid-addition salt, for exanple a nono-hydrochloride
salt or a di-hydrochloride salt, the stoichionmetry of
the salt was based on the nunber and nature of the
basi c groups in the conpound, the exact stoichionetry
of the salt was generally not determ ned, for exanple
by means of elenental analysis data; (xii) the

c !y 0 I T o ' o . N 1 R AN N
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Exanple 1, Starting material) was dissolved in DVF (30
m.). Potassium carbonate (1.1 g, 8.0 mol ) was added,

wo edobovised by | odormet hane (0.36 nl, 5.8 mMmmol) apPd/GB2008/050602
m xture was stirred at roomtenperature overnight.

After evaporation [unfler rpduced pressurdg, {he resi|due
was di $sqlved in gthyl acgtatelawashed wWig hewat er |and
brine, |drfi'®d [and gvapprated to|gyiellda Qroya oi [2( 2
1.54 g| 98%8 whi cH Zpfi di fEed pn stlandi gz |NVR [2 ] =
Spectri@m (ﬁgo MHz,| DMSQOd At 35B20K)| 3. 33 X2 3H) . [& 29
(s, 2H], 2 (bs,|$HE 7|80 (d: IH): 7.|110((Cd, | &),
8.12 (bs,| TH| Mgs Bpectfum ME 298 Exaiplle 3| |2
N2- (2, - di nor|phol ifnopyrid| n-4-yl)-N4- (| Hindazo| -4-yl)
pyri m @i ne-2 [, 4-dijam ne -
N- (2-chl gropyfré m di n14-yl ) -1 - (@#=netHoxyhenz ¥l ) - | H{i;nda
zol - 4- anifne (400 ny, | 1. 09| mol p=and & - S

2, 6-di porfphol -ropyrigin-4ram ne (289 ng t 1100 phol)
were r t;@d accor(di hg tof procedure of Bxample [
After t¥atli®n gf {he splids| and |evapdrati-on p§ |t he
sol ven hel Tesyl t{ng ghm was di sjsol vad {8 TFAS([8. 2
nL) an n;i;so;]n( 504 mMl| 5 417 nﬂg;]) and sealed jlnto
awn cr ve tlube. [Fhe.reaftionfwas |heatgd, o 13D QG
ofer a|period Bf 3J0 piznut ps i n|.a Persondls Cheni st rfys
ERRYS( ©ptfi m zgr+ EXP m crowaVe slynt hgsi sor. [Thg”
r@act i rft xt[Ure was|concentrafed tjo dryness, d[tuted
widt h dif chl or ot hgne (20 pd), mashed,wi t|i Zwat er | (120
my) , e (ZEM )2 08i ed| Bver | Hagndsi umBLEf at gl and
c@nceniradted.| The [T ide p[oduct was| purilff ed by|TI{ash
c_Ig:roma gT—a—ﬁﬁP on[Sifica pel efuting wih U to p%

mat han i n dighl drofret hane. The soh/ent was -
eapor dto gryness. The respl:ting:solfi dpas =
t® tur d- Wi [t dilet hyl ef her petfrol eym et her| (1/1),
Céllec =Y %)y filtrlation apd drjed under vacuumiolgive
Ng- (2, i“rorjphol i[nopyri d| n-4-yl,) - N4- (1 H-i pdazo| - 4-,

y &) pyr il fil|di neF 254-|di ami ne| (178 fy, ’334.4 % | &s a| pgle
bel ge id. Spe¢trunf: (DONBQd |8y 3.|17|Cbs, | 8HI;
3061 ( 8H) 6. 47 (s 1H 6159 (s 2H) 17 221(4
|'§), (s, 1H,l 7[79 (b, 1H, 8.112 (4, |H, B.41

(& | 9.16 8s, [IH, 9.46 (s} I1H| 13.[06|¢s, |#)|;
Ngzss spect rumg MH 474, oo =

N®( 2- ¢ ropy[ri m di ng4-yl)-1-(B-nethoxylgengyl ) - | Hi nda
zol - 4- awijne used gs start|ng npterifal wgs pade As
fqll owgis |To a suspgensi on pf 4-pitro-| Hi|azol el £10 g,
61, 30 2 ) aln%f’—bota;si um car bpnat e (9. 32 gw 67f43
mgol ) ifw [DMF |(100 |mi) at P5C was added 4-het'hoxyBenzyl
chl ori dle (9. 14 nL,| 6f.43 (mol )| The resyrting nj xfure
wﬁs stilrrled altgllo OC for| 2 hoprs. [The rleagtion N
nFxt ur ¢ 2was clopl ed and di |yt ed| wi t h wat dr; [ The hqyeous
| ayer W&s| extjrzactgd wyth PpCM (R x 100 nl]). | The prganic
| ayer \Wa&s @ried_oxer MySQfiltergd and cbncentrated. |
The resp ue was puri fied py flpash chronmdgtography an
silicalgel eIu?ﬁiggowt?hOdczo 2peethyt adetate ip |
di chl of onet han®. ~The| sol veRt was evigpor dted to fryness
to afford | - (J4- metlhoxybengyl)-#- nifro-I|H {ndazpl e
(9.00 ¢, 1.8 % 4ds & orahge splid.| NVR[Spectrum:
(DVvsd | 6)| 3. 70 (s, 3-0,@573755, @—D, 187 (d, o RH), 7§
7.25 (¢, |2+, 7.69 (§d, ), 8 175[d, fH,|8. 3| (d, =
IH, 8/54'%s,| IH.| Alsugpegsioh,oft |, 8l o &|u|s &
| - (4- mgt Hoxybienzyl|) - #-nig ro- I8+ 1 ndaizol € (9|9, BL. 17 §
mrol ) and %l ati nunm(lyV) dk|de§P.43%3 g, §4. 9L mP|) |in §
et hanol ({150 |mL) /let hyl Saget & e (20 nmE wag 2 2
hydr ogenated lunderl 40 psilat 26 QClHor 2 hours | The

resulting mxture was filtered and the filtrate was
concentrated to dryness to afford 1-(4-nmethoxybenzyl)-
| Hindazol -4-am ne (8.03 g, 100 %9 as a yell ow orange
solid. Mass spectrum : M+ 254. A suspension of

A I L T o I L S N oA o ”~ A ~- 1\



denote the structure shown in figure 1 and said
structurein which a nunber of the hydroxyl hydrogen

w@tmoamiisal/e been replaced i.e., "EDDS' may al seCheBa®e@s0602
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to refer to succinate salts in which 1, 2, 3 or 4 of
the acid groups have been neutralised or partially
neutralised. One commercially available material is
trisodi um et hyl enedi am ne di succi nate. It can be
Rt 2 a5 BRre¥itdeuStaRi b ¥¥n conprising 30 wt %

EDDS (expressed as free acid) or 37 wt% of trisodium
EDDS (Fhebudihy t heréounearronpt, Etfhayl e\r@ﬁi@rﬁ nesalts was
dj i ni,c crd o_conuer.ci al | le i
ror I orCh aBriG bEuALy oRRTTRAE L S Wik S0l et 1
Sorho EDESDES cavmpatindl, &l water cho(th)lst\ai]lun‘fe?ltlﬂ)ﬂ cm) were
Because EDDS is an effectiyve chelatlng agent
pRF¥$Qulaid y PR tREaviomet QIS and??r &7Si t Pon Fret3dl%s, hygrogen
| 5o 0bk & D51 udedh 1 a4 auadey and aut opat Le;disbuashing. an
f'ormul ations. Such conpositions often contain sources
ofl pevoki d¢ asha bIOéazc;hrormg Va@ntcakénsa\r@rial 40 useditass and
a chelating agent in and paper achi
hErEvESE ne SPEET POy R PBRr S P RE i €alRl ng  Bhtintes vsed to
HoxeyveratbetBeexbatsnareeibhnuitngdiesd de prowd deesults are
conpositions which are nore effective at roving the
stabv i Ly éﬁbééréxré@ﬁbﬂéhC%r%@O%@eﬁ¥§Phhcgﬁe§épreSentatlon
Popcesses Suah Laprovepenly MRy bg bereflalal iR has peen
terns of cost effectiveness and overal |l performance or
nayaah | dor | eweh teéatofr ategsat o %meugbbamb”psamp@e contained
equi%$$ nt %grfornance It is an aimof the present

Ve X Y5Vl de a source of EDDS which when
included in a conposition conprising peroxide |eads to
I mproved peroxide stability. According to a_ first
aspetabde 2he %r@§eﬂ¥dFﬂ9%ﬂtP%ﬁ°¥h€?er?§ahﬁbvgdeﬂeﬁ time
salt of ethyl enedi am ne disuccinic acid conprising at

Time| @8l [l. 6 10l ¢ ofloan al kalol ne[ easdbh net ako per ntHce o 60

A Droflayr ~ahl vy HIh~ oAl ¢

ot hyvl hod o
NaBg%Dgl C Icuidolll I A>3 \_JLIOSU\J Jl III9\O (J.\J U. 8 LI N A\~ MW y gire 6?\-)“' C 63

nmpri ses at lleast 1.7 nole of alkalilne earth netal

per no|e VX etlhyl ®nhedi am®ie dj suééi nijc agid, [nor®e 76

preferabty at [teast—t /5 Mot e} Oor _exanpte af east

1.8 nole,. prefler ast| 1. 9,nolle, re
mommﬁ?%férabrg%at |e2§{y1 95 Enle a%% mgst g?eferaﬁﬁv >

approx|{mately (2 noles| Preferpbly thg al kalime earth
(compaet:ak) | s s®l eqt eddd rom caloci um nmagngsi uey anpd 57 53

mxtu-es—thergof—bBExahptes—ofsutable—saltsHnetude

inagnesiunrethylenedranine dj succi ni|c acid, |[i.e.

(CompeavivA| 2 101 e of ‘maghesi®dm per ol e |of ©° o8 o2

et hyl epedi am e disucg¢inic acjd, (a donpound]|ln which

momxgggﬁg)wydﬂgmyl hygly ogén atsons| of sfi gyre 49 haye been 36

siumions)  didgalcium EDDS

7

Ravi ng| 2 nol e of cal ¢i um per| nol e of| EDDS; ¢al ci um
magnes um EDDS$ haWﬁng on@6nole oﬁSCaIciuW3and orfg nole 90

(Compat g porti on of thelsal® of| t hé presen% i nyention

%I mayyycst ulir gl IIUI C UI et Ily CIICUI [=3] LILILL~] UI SUCCTTIT U

aci d; and on-stqrchl)ne%%lc equgyalents hereof6l Th .

11%

may i ncl ude® any of7 t he sﬁ@reo sofers.| Thes i { nﬁy be 82

setected—fromiR—R J EDBS,; —SH=EBBS— S 1S1—-EBbBS
and any co i nat i n 1erg f. ref blly t £ salt
i 4 4
(Compex BT >es(§? lleast” 50 3 %%S oreferalpl y ‘at 7
Bleelhst V0%00norle ptaefefabléy at Ieaét 90% 73 n gonec4 55
preferted—enbodiments the—satt——consirsts—essenttatty—of

an alkaline earth netal salt of [S, S ]-EDDS
According to a second aspect of the present invention,
there is provided a conposition conprising a salt of
the first aspect. The conposition may consi st
essentially of the salt of the first aspect or it may
i nclude one or nore further conponents. Preferably the
conposrtlon further conprlses a source of peroxrde
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hydr ogen peroxi de or other peroxygen contai ni ng
conpound or precursor thereof is greater than the

wae@biolissy of free tetra acid EDDS or sodi um sedT/6€Bed08/050602
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EDDS in a conposition conprising hydrogen peroxide or
ot her peroxygen contai ni ng coggound or precursor
thereof. Thus the present invention further provides a
conposition conprising a salt of the first aspect and
hy¥H82n peroxi de or other peroxygen contai ning
conpound or precursor thereof said conposition having
i ncreased stability conpared with a sol ution having an
ejui ¥abeht anbuathplereilsadium EDDScandihydrogenomprising at
per oxj de, or ot her peroxygen .containing co und or
DTEtir sof € naleot . Pr o draty y Wheit & SalC 6r. (ke Tole of
ps EsEdnéavVant hoNdi sudsesi ¢ oacepl ace an equi val ent
amount of trisodiumEDDS in a conposition conprising
hydr ogen peroxi de, at |east 10% nore hydrogen peroxide
r £maj n ter l,od of 0 e
Enet 180 oy S Ty eFersbly AT I'oaci S0 e - <At ine earth
corposi tisonsehgcbeda Swin d cednpasi t i vagoesauhi guidd mixtures
conposi tion. The conposition nay be of the form of any
cBﬁ%B%? fon in which trisodi um EDDS or et hyl enedi ani ne
di succinic acid has previously been incorporated. The
conposi tion may, for exanple, be a laundry conposition
of - am® aud TR § €° s hve@ii e dohpaosi tSiedit. Fige claimed in  a
o Ltlon be in the formof a powder, for
é§g£%%%£%§f$g%¥?lomﬁng powder. Alternatively the
conmposition may be in the form of conpressed tablets,
or encased, in ljiquid or splid form .in a shel| ,of a
wat er’? st UB ¢ Yot Yrerd & Het-6t9 alt° Tﬁ@aﬁﬁhpésiWpéﬁhna§urther
beoRp 81 804l AL e0HRAS b&%&id@okhdchﬁﬂﬂ@rye£899$§htb@ﬂ%aining
of the present invention preferably conprise fromO0.01
teomooweds morerprefernbtyeteoi.-to 2 w % nost
preferably 0.1 to 0.5 wt%of a salt of the first
aspect. Liquid laundry conpositions of the present
i pvent i ewr tpioelfl es ablpyregamimicseaf rsamt0. 83 td 2mert %9n any of
nore preferably 0.1 to 10 wt% nost preferably 1 to 5
wWEbebfS alsart ‘of e TFriedaspertiAdbgmariddnd a base of an
AL sPHBSL NG FORPASLAL 0RS OfnNenDieseie | AVEALEON ¢ acia.
preferably conprise 0.1 to 60 wt% of a salt of the
first aspect, nore preferably 1 to 30 w % and nost
preferably 2 to_ 15 % Laundry .and di shwashin
CoMPOaF (PERs b 2t REL br Sent At HYGnt ! ofgr Fer aBrY° 1 t0 2 0
conprbse thet besbingredbentscsapest edohlr @8mprising hydrogen
surfactants, builders, bleaches, bleach activators,
rRYEPBSEE i orPTaddPENPEs, RISECTYEHRT P Fdhi bi¢ or $ompound  or
eﬁggg§§sofo{9éggg§'and fragrances. The conposition of
the present invention may be a bl eaching conposition.
It may be a cl eaning conposition. It nay be persona
czre coq$ositian. In sone preferable enbod;nenta,.the £
conpbsiTIBIE I The® Present " ndertilon tontarn™from® 20y ©
Oz D9dm& 0 150 M % Pief apabbyed 10 35 MO0 okOro @xaMPberdxygen
to 10 wt % of hydrogen peroxide and from0.001 to 10
WEOR tpieiRy abfyTROWIdt 001 WPUFGRTERE shRerefft heheresp the
a - c oSi:t.i re i_tabl. q
PR THRL. “HBse 05aasrE o e Ml iyt witn
usefwtiom papengand pabpvbleachangunandfmayiabdoumi AODS and
zéilit in |aundry and dishmashin% applications,

EOF ¥y PETR*AFr PaspPelEr ofP St Y@r%é]se%‘fm?%%m?f offempound
thererdsuPEOYi dedrao et hod of preparing a salt
according to the first aspect. Preferably the method
of the third aspect involves adding a base of an
al kaline earth netal to ethyl enedi am ne di succinic
acid. Preferably the nethod conprises addi ng
amagnesi um base to a suspensi on of ethyl enedi am ne
di succinic acid, preferably an aqueous suspensi on.
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for exanple hair dyes and shanpoo. It may al so be
i ncl uded as an antioxidant in creans, for exanple sun

wa@emans3sand the | i ke. The present invention i nBCTIGB3008/050602
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the use of a salt of the first aspect as a biocide
potentiator. A s such it may able to increase the
ef fectiveness of a biocide and " nmay find w de

application. For exanple it may be used in persona
cgre'g%%lP%%tP5n§.Sﬂ%?pﬁ%s%%%lm%@eh?iéﬁypﬂﬁnQﬂﬁ%W%el to 4
use of arsaldiQfy thechicrst jaspect in household, or o scale
institutional and industrial cleaning applications. It
megmdreet ncl uded in hard surface cl eaners, bathroom and
kitchen cleaners, in bottle washing applications or in

the cleaning of dairy equi pnment. The present invention
farthes psovodes theruse 6flaamsal inokniyherftlsimaspeed 4 in
as an anti-sealant material, for exanple as a .
sequesEFaftt oF CRRPEL GAPANd SNERFIESINGh s S, CTARC SR ton or a
Oél%QﬁiQ eS&RtoL nvegtion may be used in oil field
applications as a scale renover, for exanple to renove
barium and strontiumsalts. The present invention may
provide the use of a salt of the first aspect in net

O i USpl PEatt o it CCkBNBTS BRI AR o <ORIE L to 4
boar dsr oku et €e41 0hsSi PhatbNg, appl i€ahé@NSal IPElications.
present invention may provide the use of a salt of the
first aspect in nedical applications, for exanple, as

an, antd = poL SO terjsal .. Th nt i ntj .

e R S S
bodypouWese pipées breascomabhde to do so, any feature of

any aspect of the present invention may be conbi ned

with any feature of any other aspect. In particular,

usg, ofnd hesgal frofy thenbbEstiasrect ARYin¥ber€, claim 4 or
appropriate, include use of a conposition of the

setohd AspecrulTher | paeat iloheakhinmow be further

descri bed by way of the follow ng non-limting

exanpl es. Exanple 1 - Synthesis of conpounds The

products detailed in table 1 were prepared by the

followi ng nethod: In each case, 100. Og of Envi onet

C320 (ethyl ene diam ne disuccinic acid (65% active))

[0.2 noles] was slurried in IL de-ionised water and

t he statedanount of Myg(OH) 2 and/or Ca(OH) 2 and/or

NaOH was added. The m xture was stirred for 17 hours

before being filtered. The solution was concentrated

and the product was allowed to crystallise out. The

white crystalline product was collected by filtration

and dried in vacuum oven at 40 OC overnight. The EDDS
content was determ ned by HPLC and the netal content

by I1CP. Table 1 - Preparation and Anal ysis of

Exanpl esExanple 2 - Peroxide Stability The stability
performance of the various salts was conpared in a

si npl e peroxide system In a beaker, 0.1 mmol EDDS
conpound and water (total volune 125 cnB) were m xed

and heated to 400C . 25 cnB of a 30% hydrogen peroxi de

sol uti on was added and the pH adjusted to 10. An

aliquot of the solution was taken every 10 m nutes and
titrated agai nst potassium permanganate. This was used

to 10 cal cul ate the concentration of peroxide. The

results are shown in table 2 . Figure 1 shows

graphi cal representation of these results in which a

line of best fit has been drawn for each set of data.

The "bl ank” sanpl e contai ned no EDDS conpound. 15

Table 2 - % of Hydrogen Peroxide remai ni ng over

timeClains 1 . A salt of ethylenediam ne disuccinic

acid conprising at least 1.6 nole of alkaline earth

netal per nole of ethyl enedi am ne disuccinic acid. 2 .

A salt according to claim1l wherein the al kaline earth
metal is selected from cal cium magnesi um and m xtures
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