OXYCGEN LI NKED PYR1IM DI NE DERI VATI VES FI ELD OF THE
I NVENTI ON The present invention relates to pyrimdine
\V@empmﬂ%ds that may be useful as anti-prolifereti/862006/000356
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conpounds met hods for thgiAgpgeparation,
pharmaceutical conpositions containing these conmpounds
and uses of these conpounds in the treatnent of
proliferative disorders. These conpounds may be usef ul
as nedi canents for the treatnment of a nunber of
proliferative disorders including tumours and cancers
as well as other conditions or disorders associ ated

wi th ki nases. BACKGROUND CF THE | NVENTI ON
Proliferative disorders such as cancer are
characterised by the uncontrolled growmh of cells

within the h proliferative disorders
géﬂgﬂétbg-ﬂ§&3XQ@§§F&ﬂﬁnornality in the control of
cell growth and/or division |eading to the fornmation

[ooo@il ?%%reé@ﬁ‘t iHUEhIEH RlINted 28 iiethYis Batdavicehi fbglnﬁ@gebe

by theory it is thought that this is caused
corredi@npanqure patieuladyioainhioseagengity\QoRresHan in maﬁn&HC
g Bsereg %n cancer cells. The alteration is such
lesopﬂge Pe%%'s of these normal Tegul atory nmechani sns
in controlling cell growth and division either fails
or is bypassed. The uncontrolled cell growth and/or
division ultimately proves fatal for the patient as

C reRCRR oMY R 28 FVENTRNRcer cori S having a
sel ective advantage over normal healthy cells in the

[000290Y The hBaskRd iftnsitRR4Ah 26 MR ifye; 30ck ascebian |mage are
predomnating in the cell mass of the patient,

deperutent ondwith $he haakarppnd aoise ard tha lesaLBagpeliaf '%'Fh fBe degree

or b 554 Mot S AR it il e o
as nagnetic $|ewtlhhbnm®niau9] leué ¢hel Mensurgdinténsities of thedmeage
deat h of the t|e 1 the difficult

pointsogan be diffey S RS He At thel Bensitis ane
wouff)hi?é\%%@éd éﬁta‘ﬁ?% if ‘Fl"’?é}‘é% r‘éerﬂd Baéﬂb%uﬁaihéls!et aritPthé hagnetic

conme up W t ctive em)t era eutlc strategles A
field s hbmogehous aid. tundfiosan qweemerma@e woign.oF iele inktomegeneity can

causeEHoRH JREDS SPBPRCRA IR Sy B RLLNER s desirable
toccﬁﬁéﬂi%rtﬁé%ld inHonYodehdtyA damage. Treatnents that have -
been utilised include ionizing radlatlon (g rays,

Xrays_and the like) as wel] as c 0oX ents. such
[00033 bITdwhe &re mzmyscqﬂmlﬁnal\,tpﬁgmlg e§ in o geneity correction.

Typ@tﬁ@S %‘ YL ‘?J'i’é ﬁnag?e id é QHtreﬁcé‘th%rggaﬁﬁéﬁPM SfBhfatically. The

on causi amage to and
segrdeate@bntageamtben pfoc:etseed o estisatmthesinhaotogeseity, represented as
ntuaIIy g death of the cancer cells. The
amabq B?‘@ﬂwa\ﬁlltb ﬁ%ﬁﬂ) gen ? eQ&Papproaches is that they are
non-sel ective for cancer cells and healthy cells can
and often will be adversely affected by the treatnent.
This is hardly surprising given that the cellul ar
nmechani sms targeted by these strategies occur in
healthy cells as well as in cancer cells (although
typically at slower rates) and nerely serves to
hi ghlight the difficulty in achieving successful
treatment of the cancer in the patient w thout causing
irreparable harmto the healthy cells. As such with
many of these treatnents there can be devastating side
ef fects which can not only significantly reduce the
short termquality of life of the patient but may al so
have Iong termdetrinments on the health of the patient
should they surV|ve the cancer attack V%llst sonme of
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ki nase inhibitors that are now approved for oncol ogy
i ndi cations include imatinib, gefitinib, erlotinib,

G orafdsaeBb, sunitinib and dasatinib [Basel%% JPCT/SG2006/000356
[0005},| oS eXaumie, in ppe conygntianaljtechniaypdbic HEURIGHER noise can

iy MG IEo g R AR B FoReromoeneiy
contttbnnﬁmt i, dépemeient oy tteatruedinagedniensy. Thus, a measured image
?Rrollferatlve i sorders and non-mal i gnant
'”ter&'t&il(nféiaQtt?ei/%xFH?§%ﬁ 8%s like kel oids. The Janus
ki nases (JAK) are a famly of cytoplasmc tyrosine
ki nases consj y(y:mg)(@f,t(,}z\ 1,09AK2, JAK3 and Tyk2. They1)
play a pi votal rol e in the si gnal i ng pathvvays of

numer ous cyt oki nes, hormones and growth facto
whelerxis thegeprdinate el /the Jocatiqn ofdhe. magg(mxelpnloxel k is the true
2 3
maghlri A nis ERENG BRSSP 408 BEE e ith may
varyAt differtat logationsa mlmmpgemlty( (Si' AdgtionTthas M\&'Sﬂé'stlmatmg the

bias PelslfralrethisssDBNE fie/SR8ITol Bassbiobe mulifRatve and
smof)fﬂé}" &‘i’%\klﬁe ﬂpﬁg T MultRRStive blﬁé“ﬁé!&%‘n@%hé dlétﬁﬁuﬁ?éﬁ 8fthe true

etc.” However, dysfuncti onal
mtermltgamnemgmtias@mhsﬂweatmgtechdsmg ancitarative appiwachi by maximizing

the FEHURTRY CORBUMAY D GP BN RLdSTIBIR” combi ned | fmune

defi ci ency, henatol ogi cal nallgnan0|es etc. In

[0005]” t '36“’1@ convBHthaPithonio Rylevection Ite@tﬁﬁqlmsmmﬂlscussed

9 roliferative disorders (inclu
in B. ddl@f nﬁatro%@%pﬂvemtﬁqhan qu% r'mseﬂmnp%weﬂv by

Of
B e e
13981400; M. BD@EnméZBet &l “A&hodlﬂepd’r(tmmlgquthtrhﬁ)r bias field estimation

and GG PIRBN AN a0 B J63s2PEOAT ABNETsALTadag 2002, vo.

‘4@3”1399 @%Wmaét%ﬁ‘ o 8frekiith Bﬁﬁlteﬁﬁtg v@ﬁ@ﬁ@% in MR images
hafer A", Bl ood, 2006, 107, 4214-4

for ca;malub@mueﬂ tisate o@satﬁceh@e”r éElEEﬁDgyrsm‘mﬁgm Mea‘llcgql dupging,
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|EEFay488ctibhs opRdedic &t Intaying, 1985, MBD,15¢ bpomz@me Ro IGiuIlemaud
| eukemi a, with the Philadel phia chronpsone has

and Wb iBraginc FetmAtng g ieid el MRimageyatlFise Wﬁfﬁacﬂoﬂs on
| h
ec 5168181 S SORALE o, EEfipaife AR e

“Segmeniéflent of VIR imagaswith intensity maﬂqu@aatlésé,megede Vision
g 1908705 A6 pip gbareth B o anfidh EnBRDeS: Adnptive

fuzzy §2%H1'éﬁ§at%fn derR‘?mMB@%” FIE B FRMshelioRP8s MddiSal Imaging, 1999,

nosi s and treatment of patients with these
vol. 18,5upy.d&7s7 % Bled et plir “Aatanparametric saethed for autematie correction

i ns _of Ge I
or sy oo AR St s g s I RRL e
1998, a8 1, pp BNAT; di BeAsgsidput S sitivdi etsalyrQeakative latggentarmatlve
nuch hi gher pr eval ence. Essential Thr onmpocythepgia s a

evalmpfcsrwatgthanaé@rewrm'n@ymtsﬁmslltw&0@596@%%% eCiyt,

Neuﬂlﬁ’l%pleaﬁbw I aTselﬁ)(g) 93144f ound marrow megakar yocyte
hyperpl asi 4, megal y and a clinical course
punctuated by henDrrhaglc or thronbotic episodes or
both. Current treatnent options include | ow dose
aspirin, or platelet |owering agents suchas
anagrelide, interferon or hydroxyurea. These
treatments have severe side-jeffects that conprom se
the quality of life of patients. Polycythema Vera is
a chronic progressive MPD characterized by an el evated
hematocrit, an increase in the red cell mass, and
usuaIIy by an eIevated Ieukocyte count _an eIevated
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di seases as JAK2 inhibition was found to offer

protective effects on photoreceptors in a nouse nodel
wobooresdcsnl degeneration [Samardzija Met al, FASER6/000356
[0005@06,quevameemven&onahielciznwearwg game deayeacks. One problem

e b b e SRR T ok e GRS el el obtaimed from
thes@'té&mhlqhegi%" oftatlingiceutale fAaTsther prbfahas &dtmﬁakerajrelatlvely
pllay an inportant role in the mai ntenance qgﬁgrowt

Iongetgmea@@@rr@mf@mn iBhomesaneiioreir eeliathusing FORKAR AT feghniques.
cells. Overexpression and activating nutations of
these RTKs are known to be involved in the
pat hophysi ol ogy of diverse human cancer sfrom both
solid and hemat ol ogi cal origins [Hannah AL, Curr. Mbl.
Me8UMIZBGDY, OF, THEINSAENTION T3 nutations were first
reported as internal tandem duplication (FLT3/1TD) of

[ooong ﬁ’été:ﬁg}sc[;ﬁwcs Sﬁg{sgfgﬁoﬁjtﬂg SN ntion, there is provided a
o 05 8088 T ST, e sty
image paints. dzgch imags PRIFER3HASORFENAleX ABd @ meaaw&ﬁtmgensw In(x)
'dep%i({'{rit 091 £ 'glféeﬁfért] v @Bﬂ ?%%I'egpgg Qfaéd glﬁﬁ{té’ hgvhﬁqﬁr%é

expeutéd mmmntbrlsrtp ffnohethﬁ mmgeapmint!; ebehsetd aialrumaying:a coordinate
| eukem a cells 4|TI cken

Xs; deteinyning 3% ldensitysssrec Qn ?Linqutﬂn If(gggg Fﬁﬁ)gdpp%lggp intensities of
the %é@b@ﬁtg‘fé‘)vle ()&Z “fﬂ(kggl?(ﬂ Baing palynbRibfukti &Pﬁé\)ing

assocl at e r prognosis.” Because hi gh-dose
coeftibiemts:;, vdrarpin \eaiulesoieilnecmelff icients spe sletermioed burtlﬁ@flﬁlng, and

obta@rﬁﬁé%%@%?%?n%&%g PraCE Sartesey a0k b s 4508 cprected
intersHics % ok, qg(ﬁk)%ﬁrégé balcarasd necordir t%gbg(xfc)&ﬁ IhELKE.

pendent ki nases (CDKs) are
er| ne threom ne kinases that p n;portan roles i

[00083 | Vgldes okt ?Qﬁﬁ'?@ﬁmof the 'rﬁeaﬂgveq reqtioRfYBEHN NGy be

storbf s 4TSS Ayl oy o h 6 Ry b

stordd. 7FHe2 6prrectod mmageafnsy be dispdayas. ITlm/MRem@[gesmamdbet ¢yrected by

sub g 50V G B8 B RR Bl ol T RE 2
deg:*é(e%ﬂ"g [l@%)}am F/Chaﬂ?e a form@dected §Jm lf1(&91£7§+f()2)4and Ia(x)= [1+f(x)] I,

t is believed that the pharmnacol ogi cal
whean f(uxbia a pelyeongakiunction, andgh i ane of ﬁwa@@/effwlsvts&etarrﬂ@\@d by

te 41155 B GOk ot G, Y 2 s
f(x) mdyafa\{een@gblhr dfeenf s:ﬁovvn to resul 1|:-|1I23 enhagced
000 T GNPt PoL GBEN 5 SOnB SERAI% B DY DAL 07 B2
Theggggd ﬁaﬁﬁm hiists fi$ts CaRbsighx &G @boRftates A% A&P may have

con‘po%mds that are ki nase
the fonni dfi f(@#(m)/e Jo) o] +pm1ant ipab Xt b pop ¥t +ithe XyieBhe plurality of

] rovj e further b|o || actlv co n t hat

imadgh P it BB ASTIAID TeRRaies T iprRoRa nater, dAd the

seleBliér BRERUSSSRboIRTIREY dofTprise ddisctingessateiocied frsimasentinuous
related conditions or disorders such as cancer and

regien rreﬂwedma lmmtthez/ gonfirimugdesion saminates-by ppagappits oN

reprég%ﬁp}@f% 3 or i 85%(??%@0 c\!&fﬁ é%‘k; B(&%K'h%%ga?ﬁlural ify of

imaé@pam;@ﬂselea&ryeml anagey peinit éonedath seed odrasugne of the

consi sting of: H, hal ogen, alkyl, alkenyl, alkynyl,
hal oal kyl , hal oal kenyl, heteroal kyl, cycl oal kyl,
cycl oal kenyl , heterocycl oal kyl, heterocycl oal kenyl,
aryl, heteroaryl, cycloal kylal kyl,

het er ocycl oal kyl al kyl , aryl al kyl, heteroaryl al kyl,
aryl al kenyl , cycl oal kyl het er oal kyl ,
heterocycloalkylheteroalkyl heteroarylheteroalkyl,

o, o



het erocycl oal kyl al kyl, aryl al kyl, heteroarylal kyl and
acyl, each of which may be optionally substituted; Arl
W 7hs@3ar e each | ndependently selected from rmsgrmam0356
seed poiits tHxagtiponarofitha sdet points may be salestast fromi eachmare of the

soeSRAEA LY NS 4D B GOy o

imagd b@iﬁh Rthyi e S618ctedindb mhebetrre $6ad ef&nw dThe eéed bwoastmy be

such that the group L has between 15

isolatee fiepy each eHernThsead logks apay Ea@tﬁtrlha@géhwpyt tpe

conff FRIBHEH, 96 UBATABLR Rahgih o A BB RSB AL o, The

MR 84O mayr b@mreeidlmeaklbnasamsthd shamz cfyhﬂbded Haly hgarmupbe The

wherein Ra and are e endent | lg,el ec | and
cube ﬁ@ygcicmﬁt@éﬂ@ﬁémaﬁs Rty f@i? imagg yﬁwnswna an
the &?Aﬁ% bl&ﬂ{s 99'%)’5 8%11%'@[ FIE '&&har@ﬁh@r&ﬁ%@t ?rbkYhage

eroary ycl

ponritsatTémﬂinuaUkyeg:bhyhaY be Wrahe(ybf camzhéat@drlngla &yl selgation of

o S0 e A0 B b AR 8 B e,

the ?ﬂ’ehf?fy MEcApRSRg Aelsihing Wibskd thaeradt @oﬁlétét‘dﬂhﬂagb@pmts

forma cycl oal kenyl or cycl ohet er oal kenyl roug
havipp aneasseed intensifie of agangs statistic iessMhasuaor@ng@rt @saelm gnd

sl T O SR G0 1B hfgd il my e

seleefdosh thamirhagé points abéach oéndlﬂatecmmoaredexméctedhm represent
Formula (1), are particul a yseful, in thei

one glgssiaf anpead matierr 1 he ﬁaegﬁ)éfa¥'ﬁﬁﬁﬁsa>2'%e ?@%@a@%ﬁb&f}qﬂoﬁﬁﬂsﬂc

Thetn%‘?mgﬁ?éw;é%@e rr%{'%mgm%? (3 |8 |€§§‘ ?Inan OJGRE)ach %’éﬂdfd%te bloek may
one specl nen . I'n an even

nelgatnboeatslpasi anathenbantiidetet b|z®< |Téhe Meuge po:Atﬂlnmhm@dme

d dent | | ect ed f
blockHaleyin SirioHe (URBAG NG ARPINE AORGEVEerogh Dys Arrage
mter‘i’éntlé’é)bﬁ’éé/éH bé‘ r Bphébhﬁénn%: Baf@itihed Blo@ﬁ@ﬁﬁmte%seﬁ@ﬂﬂ aof
Ar2 is a nonocyclic or bicyclic noiety,

threslecpldaT lne plusality e imsge peints pf melM&wagezrrwé)eawﬂhm a region of
In certain enbodinents Arl is
mterggf@g%é %r"g%g?he group consisting of: wherein V1, V2,
V3 and V4 are each i ndependently selected fromthe

[0009]oudn mnemmncegmuf ahbthendsdRd thé\inventieh dbeex lsfpromded a
t he % consi . sti

compyterTe em%ﬂywS'gaﬁé&SEW? %%%qﬂ?mfl@gﬂef» Eﬁtn‘e{he“
load%gl dg' Caa&gnﬁfﬂe} Oa%agt‘ﬁg%é IcBnfRfdr B8lfericin theaRemdandfldescribed

om t group consi sting of: Hl hal ogen,
aboed.kyl , al kenyl, al kynyl, hal oal kyl, hal oal kenyl,
heteroalkyl, cycloalkyl, cycloalkenyl

terQc | Kyl I

ool SIBRHERRE B E bR IR by sy iprovices
compuigrdolyrisintpa wromsdoalahwa memdrgllrk eurgdmunlcatlon with the

cycl oal kyl het er oal k het er ocyc@& I kyl het.er oal kyl
Progesear, 28 U1GRRr oG FOmBRIET SHEEN AR ROt when

| ibed
exe(g?f éé g: ?(Igi)a(g)%e s%/)ﬁy )@ﬂ%éé%l?ﬁ@h*@f ;50 l?%y?ﬁ%)tﬁé%ethod describe
aboveet er ocycl oal kyl oxy, aryl oxy, aryl al kyl oxy, phenoxy,
benzyl oxy, heteroaryl oxy, am no, alkylam no,

[00@5} A f@{péﬁ%#a%&%l%%gtur%ﬁ@ %ﬁyinp%@lmecome apparent
o tHISEIRBrdinAGRIRK theNCGpbIREeviewkstive fllowhyd description of

al kyl am nocar bonyl, sul fonyl, al kyl sul fonyl,

al kyl sul finyl, aryl sul fonyl, arylsulfinyl,

am nosul fonyl, -SR3, R4S(O R6-, R4S(O) 2R6- |,

RAC(O) N(R5) R6- , RASO2N( R5) ﬁ6 : R4N( R5) C( O R6-

RAN( R5) SO2R6- , RAN(R5) C(O) N(R5) R6- and acyl, each of
whi ch nay be optionally substitut ed wherein R3, R4,
R5 and R6 are as defined above. In certain enbodi nents
Arl |s sel ected fromthe group conS|st|ng of : vvhereln
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hal ogen, al kyl, al kenyl, al kynyl, hal oal kyl,

hal oal kenyl, heteroal kyl, cycl oal kyl, cycl oal kenyl
WO 2402108859 C | oal kyl, heter ocycl oal kenyl, aryl, PCT/SG2006/000356
spacicearahegiments of the inyeatiorin, caninatiop it thekgccanigdnying figures
andiapld kyl, heteroarylal kyl, arylal kenyl,
, cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,

het er oaryl het eroal kyl , aryl heteroal kyl, hydroxy,

hydr oxyal kyl , al koxy, al koxyal kyl, al koxyaryl,

al kenyl oxy, al kynyl oxy, cycl oal kyl koxy,

peri S SRR OB E HRABINGE Y o o, P

am noal kyl, acyl am no, aryl am no, sulfonyl am no,
[00$211 fi nyiharigupes wﬂﬁ@ﬁallusﬁ@@,,b Wi BBexarkpldbhiy, embodiments of
NHCOR3, ér , - NHCONHR3, al koxycar bonyl, $0
the@ﬂ%ﬁﬂﬁﬁﬂﬁﬁ@ﬁﬂbonyl sul fonyl, al kyl sul fonyl,
al kyl sul finyl, arylsulfonyl, aryl sul finyl,

[OoR ' n% ﬁapgﬁaglo&m%%putﬁj%%ﬁ@?bf&gn embodiment of

the RS )rs@RR6R; , RAN(R5) C(O) N(R5) R6- and acyl, each of
whi ch nmay be optionally substituted. In certain
odj t cted fromthe group consi t|ng
100 B4 ° HiEE % bl 3, AR A o B dop ikt i Berconet
aboveo is an integer selected fromthe group
[0018]nsi BIG.Misfn NIR Braiimage;and 4; and p is an integer
selected fromthe group conS|st|ng of O1 1, 2, and 3 .
hg tain enbodinents Ar2 is sel ected fron1the group
[00 nsi 5{G- My’ i imaae; @ ; baglkgrornd maskder the Mibraimdvage of FIG.
In an even further enbodinment Ar2 i's selected fromthe
group consisting of:ln one enmbodi nent of the invention
the conpound is of the formula (I1): Formula (Il) or a

[00tHar nEl&e 6t is @al imageceimwing laaregitin ofdntepestdvagnerited émim the
, X2, Y, k and o are as
'ma@%ﬁﬁe% tﬁlg\?g_theﬁn%%otj:r}@o " ment of the invention the

conpound is of the fornmula (Il1): Formula (Ill)or a

[0018]ar rRIG:Ttis @al dnlaedionéwif & Iletk oprma\yeasdsme t her eof
wherein Rl, Rz, R1I0 , R11 , X1, X2 i and o are as

ol 5, B0 e A Mﬁahf?lve\%?ftré%”tae image of

FIGMQBB@G%&QHEWeﬁ%@%@@SeZ%ﬁ"lo‘sor prodrug thereof
wherein Y, g and o are as

defined above. In one enbodi nent of the invention the
[00203 np dile 9iis adtistopeam of mustatistical medniorior dhe vaodidate blocks of
FK;aﬂarnaceutically acceptabl e salt or prodrug thereof
erein Rl, R2, R10, R11, X\ X2, Y, q and o are as
~ defined above. In one enbodi nent of the invention the
[0024 i) rrchlIGd 103s ah lmbgefoﬁ mmbmuﬁg/bémdﬂ@tfe@éai bIgths seledted from

ticall e salt or prodrug thereof
the'ﬁﬂ'@[ ‘39 C@? JP 8X Y, q and o are as
deflned above. In one enbodlnent of the invention the
[oozeﬁrmwedﬂ % afh.étbgrafn@ bFEHéJ‘stéVéti&aI nFéiﬁmBrathé\ébhb%t blocks of
armaceutically acceptable salt or prodrug thereo
FlG-vWereu n RL, R2, R10, R11 , X1, X2, Ylq and o are as
defi ned above. In the conpounds of the invention X1,
a Y.
10023 2H 1210 f 1350 ek bithe SURLSed By PRV BBl of
FIG.ddypounds of the invention X1, X2 and Y are chosen
such that there are between 6 and 15 atons in the
normal chain. In one specific enbodi nent of the
compounds of the invention X1, X2 and Y are chosen
such that there are 7 atons in the normal chain. In
anot her specific enbodi ment gof the conpounds of the
invention X1, X2 and Y are chosen such that there are
8 atons in the normal chain. In the conpounds of the
invention X1 and X2 are each independently a
heteroalkyl group contalnlng at | east one oxygen at om
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enbodi ment X1 is -CH 2CH2O-. In another specific
enbodi nent X1 is -CH 20CH2-. In anot her specific
weedodsssent X1 i s - CH 2CH2OCH2- . certai n PCT/SG2006/000356
[0024hboFIBe NS ss Xhistegraan of theustatistinal maetgqa fighe sged Hlogks of FIG.
_of: (a) -OCl-5al kyl-, (b) -d-salkyl O, and(c)
12; "1. 5al kyl OCi. 5al kyl. In certain enbodinments X2 is
selected fromthe group consisting of: (a) -OCH2- (b)
~[0025%§@‘5 1463 an %rﬂ@@"selt rodp exEHcRaHREN the¢ eped Prints selected
and CH 2CH20CH2- . In one specific
fromeessdylpgis o d2'enfp- . In anot her specific

enbodi ment Xl is -CH 20-. In another specific
o i&2 dofre corredtBd Hph BRY inRRRCOTFIG. 3.

[°°2§ﬂgo$'§gﬁ§ '%(% dloire_c@'l O . In another specific

enbodi nent X2 is -CH 20CH2- . In another specific

enbodi ment X2 is -CH CH2OCH2-. A particularly useful

subset of conpounds of the invention are selected from

th St f: HETERQALKYL LI NKED PYRI M DI NE

ﬁ#ﬁ@?@égﬁgh@@HE I NVENTI ON The present

invention relates to pyrimdi ne conpounds that may be

[0027¥ef Wh ovendew; it [prrdw tisscaveresl thgeittis posdible to qunckly estimate

particularly, the pres nvent rel ate
field m@%eéewty R @RARES tesaArge SR FaRedh fee presence of

' everF%'Fgé’B roﬁﬁfj hote. (en theidadRERRMA IS is randomly distributed in

|ca conposi tions cont ai ni tg t hese conpounds
spawmhmﬁmsfeiﬂ infhersegeneityds isttwly mndremeetbiy vasying siver space. This

ool b B 5 i LIS PRl e

funcﬁéﬁ"lf()f)e frﬂéhéﬁﬁl SHresRtigATendtist A5 Roa polynurial dmctiomnefehe
as other- conditions or di sor ders a dSSO?I at ed
cooringte x ansslas celiriertsuMhres: values adRigraped by fitting as

Pral i [
descrlpel o) bR Ut i PndBiNR) ofEaeh corpgred image
pomt/\driéllgﬂletnh%ghﬁﬂgf thé$magelis palkcllated asi ve di sorders

generally I nvol ve an abnormality in the control of

nd/ or division leading to the formation,

of 4’9@%&%@ [ti mtely death. W?hout wi shing to ng)

bound by theory it is thought that this is caused by
wheFé‘%(RﬁfsﬁH@Yﬁeésf@éd rteRsitt & helimage @it cﬁrmdodiwatel)qrand Is(x)

bei n% altered in cancer cells. The alteration i ni
maytheaeithercarcabsute esrradted MieRsityer & e@um@tzsﬁf%ﬁsi%{ﬂ FRsity,
dondfFGR TR S0 RSO0 B k.
should Wesidersicodrthaethy hpldetters arahot used herepatq iadicats vectors.

In S;ﬁéc@?‘g& V@gﬁwft’g,“ r;]%z 8 flmggé %tgk gl%g]e I@Eﬁe&gﬁj‘lﬁ%{ohge %Srrected
and %ﬁ fﬁl?&t‘éﬁa}ﬁm‘égt@;ﬁﬂﬁs QY& goﬂ@bt&d IN8aER BYsese ltrhescbérdiﬁme of the

ent I n to the cancer cel
corrmtedomagetpougtsumay be deelotechas c,cenck auaion (ahmayrlh%

l1s th
ate R 5Bt e I P IR AR P i ABL Dot and
x m&y oPhicy ﬁthéﬁﬁe'%énilméCﬁmé ekt of mayengoihts. secondary
tunours which eventually lead to organ failure and the

death_of the patient. [ e difficult
[00283nt  E13 INRPSNEaZSIan éwtw@r@n ey g ter Bhtheioying
form%r\ﬂré’cﬁfaqbﬁﬁﬁfgogg CRAfch' ré%du?vélé\ﬁtas' CHfebé hnﬂéfs@odcpby
come up WMtheff Ive C em)therapeutlc strategies.
personsiskilledfinttheditt i onal treatnents for proliferative
di sorders such as cancer seek to take advantage of
their higher proliferative capacity and thus their
hi gher sensitivity to DNA damage. Treatnents that have
been utilised include ioni ZIéTQ radi ati on (g-rays,
- Xrays and the like) as well ‘as cytotoxic agents such
as bl eonycin, cis-platin, vinblastine,
cycl ophospham de, 5'-fluorouracil and nethotrexate.
These treatnents al | reI y on cau3| ngdamage to DNA and
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devel opnent of selective anti-cancer agents (such as
tanoxi fen) the effectiveness of all chenotherapeutic
W@e®nnsseBs subject to the devel opment of drug PCT/SG2006/000356

r dgpot=afcefify),t he cancer cells in the patient. The

devel opnent of drug resistance in the cancer cells of
‘a patient tends to be class specific and therefore if
the cancer cells of a patient devel op drug resistance
to a class of anti-cancer drugs then all conpounds

W JEbb)r= P‘atfz(ﬂb 5 are typically rendered ineffective(4)
in the turther treat ment of that patl ent. As such in

roving clinical t congs for
whetedit FPBEINGIF- Breds R sk BAGh PEFIELARY £09d8 A <
[ col ogist with an
pOly%(rﬁTs‘%‘rfrai @Jpﬁgg% gtzgrrcgsrdbéeﬁﬁggd in any given
situation. The devel o?‘ﬂrrent of different classes

' [0029]1er a\ppuynorr@éum@qrst hbas nezere-@pden teAn legenpte@dwrem as

0. SR g LS SIS 5S RAERRP #.o

two Mr@eém@ V\IHé@é bichsetny ¥ hel pry)duatv@ﬂ & patdnectes ¢callectively
anti cancer drugs with different properties an

referged tmagpaf%ng@rspmhe@m). 3N e, Of BHUS CP&fqhﬂ%‘ieéag%P?%“g on
S
the fENSion & thE RobIERTES. T oraRAHITFR RYATES IR Cartesian
coordmmeésoﬁneng( :r(xryre)peaaretarm @hfanctiont (&) wil] haveathesgenesal form:
i n cancer research has been the clinical validation of
nolecul ar | g{%g(t ed drugs that inhibit the activi ty(5)
of 'GFBti&T 'k’fﬁ Smal | - mol ecul e ki nase inhibitors
that are now approved for oncol ogy indications include
whel*e'@édl'ﬂbh,, j, @fid K ish Bongaid ?@tlvairhegéroﬂ'&m‘e&fum,ofsqmnd ki which is
and dasatl ni b [ Basel g ., Sci ence S)% 312, 1175-1
the ardef of ﬂsrert@rmers gJyays saeaier haezere, 92 BB 26818 term.

are prom sing kinase targets forpharnacol ogi cal

[()03'9,2t eﬁ*ﬁ%nérjdgp ot Beé d & t?@";%?&frﬁ)mraﬁﬂﬁ‘fcﬁbﬁ?bﬁ %ay be 1 or higher.

i gnanci e opro ative disorders and
As cap rbermidege’mmd ﬂra)degmeactﬂf(pé islinisor therdegre of thst iptensity

nus_ ki n JAK) ,are a fa t
corrqfiopainEtan kabadteent FrHimaris; Medeq ket R Wby var.
suchTé(é<Be|n§hf>Q 13, Y hiyHervPbiéxdrapie, inofhd entbodiraént) the polynomial

pat hways 'of numerous cytoki nes, hornones and grovvth
funciec frondy PReaveidegreg Of8¥0.al , J. Cel | Sci., 2004, 117,
1281- 1283]. Their int racel | ul ar substrates include

oo, TR b Tl FFaLp S e e e obe

corrgmedwWiys indtamnce, ghlld\fmeg dhe pbovaeb(amme ot Eqhation anite, function
requl ate i nportant Si cal processes such as .

f(x) W?%{]Qré‘ $%%r§gr9§@ gy a¥’8§8§? 8tyt hr opoi esi's, |actation,
lipid homeostasis, etc. However, dysfuncti onal

f(x§'7_?9 dn W k??1"'I§’z 4’9, @q+p‘c>@‘¥229'i7$16)¢§/9"lb|151xzf+po11y2 6)
hophysi o ogi cal

condi tions such as al | ergies,

or

ast hma, rheumatoid art hr| tis, severe c?(n‘gl ne

[0033kf | Srtinnally mosdenandingen the ApRiations fixkmay %S'mpq'?'ed and
corf5 i85S EHBBeh 2 XRPLS S0 o hematel
the fittgy ty f(lvp mayy be sabjeesteome at mione cohsicgintse whichandy be selected

TR HEHT R
certdif g%lrame?érg%re dthirP A pRtliculdnRegeasutll cohb®aints may be used to

loproliferative disorders belong to an area o
unnet nmedi cal need where sone treatnment nodalities
have not been updated over the past few decades
[ Schafer A, Blood, 2006, 1Q7, 4214- 4222]. The
nyeloprollferatlve di sorders (MPDs) belong to a group
of hematol ogi cal malignancies arising fromclona
expansi on of mutated progenitor stemcells in the bone
Marrow. The assocratlon of one NPD chronlc nyelord
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these treatnments are not ideal due to severe side
effects. Chronic |diopathic Melofibrosis (M) is a
wa@e kooensss3nal | gnant hemat ol ogi cal di sor der_ char BCT/8G200€/000356
prodweanomtwsgmﬂygpe@@ngfuv st gr trelgprreye dittinghapgeg sueh as by

ells in the peripheral bl ood

red%cﬁﬁ&le tﬁ;&ﬁ% g e§t he appear ange ofIO smal |

nunbers of |mmture nucl eated red cells and white _
[00333! | df ihe MR?nbalgmd t\meaugmelmgrod\ag(zd&)tshxohay il wde ch?JfIaﬂeelan

narr ow cavi i br e pr.esence o
coorgHiatesy 68Ky é%?&@ﬁt'ﬁe?ﬁh@%%wrw (@xt r amedul | ar

henmat opoi esi s or nyel oid netaplasia). Current

trﬁgtyzﬁg% OIXS.F%b[i?QIg?O)?HﬁdeW t| NOA of constitutiongf)

anema and's nptorratl c spl enonegal y.
Treat nent options incl ude hydr oxyurea, interferon

[003al I Thenparematers beadnp tntie cartfieienisaiiae polinamiakiunction k.

A T ARk A B BT BB AR e fp the base
freIdQV\ﬂﬁb%(tX) whtEb(xdredchahay laawe tHenforaichft AN theymaymavesdrfferent
physioaleigniptanse: Banon BeBIERUb IR SO IS dog aiensity
contﬂbﬁﬁé\‘? Bdeto K& dclﬂﬂgﬁgg'e\‘r?lty SHd fzi)g' ré%r“e%eﬁ@tk@édﬁ?ﬂﬁr"a&’e—

pertenS|on
dep@ﬁﬂerﬁ Iﬁ]d vaistioe Winitely (%) and kd(x)/elffeoirefqi'm thiykareteguivalent for

trat l.oid th d
e B55ReREER AT NBIRER B o,
pardaiet8ts B/in tl@‘ﬁ/ﬂg 8A€es 8 Qirfféﬁszzéééﬁst%ﬁ? Rdtio N¥@br theasdnes data

potential application for JAK2 inhibitors lies in the
set. tThahismb(x) ef[1 refi O0dbllod Pee &LX)= FiR/I3 AK2 i nhi bition was
found to offer protective effects oh photoreceptors in

o0ty ™45 S, i S8 930 RO TR U, o, ar

detelhemm I@y frﬁrmgmemrbdna&asrty( E&Ilﬁ)as of Bele\mtedwgnageipemts referred
é gl ke recEg lip ér 0Si nﬁ ki nase 3 (FLT3), and
to a%ﬁﬁ? peinigbersjRdodhs fpiiPwing egra R2ept ors (PDGFRfct and

b), play an inportant role in the maintenance, growh
arqux @/p(lxg)pnent of hemat opoi eti c and (8)
non- hemat opoi etic cells. Overexpression and activating
mut ati ons of these RTKs are known to be involved in
wheten¥s frarasping dhe cepidinateal ke seehprEMS cancer sfrom bot h
solid and hematol ogi cal origins [Hannah AL, Curr. Mdl.
d
Ioo¥L T Py e e BRI A Falih afie fpected
“trug”hieteneity deAbdisoisdedmbove diierityustiptensity: of an image point is the
uent

inteaiGeaia wrdcp B Ras R R vt breRdeyi noiss and the
madﬁ%ﬁ@ flfaWiHQhé *ﬂﬂbgéh IrsgiBWARds ﬁémo?ﬁﬁ@&@'é suniftPRbovet4he imaged

74-1184] FLT3 nutati ons are e nost frequent

reglgeriatqr@ emb@dlmerdn@ersmﬂwatsl may betisolgjad EP@ eagikeimesand

t
are QAR5 LAt i AP OpoBd g floent a same
clast ofikraged aeitles. THe ekleationokséedpoimts V\E[kbe rfmrti&n descnbed

E 2006, 1 , 1-13]... S
belowy. /% 4 9h%%%e&'ﬁar %S%@'rﬁrrer%eeeiw ﬂmeg on the
expé’tﬁem)t % tlﬂ?&ﬁm@"tr‘l@?ﬁ{%n%rty Hogat B dysitle %’e&% particular

stem cel transp antatlon cannot
seeabpemtb drres mbte aatmaﬂy baveftlhe samedfuarintensiiyi ag oihes seed points.

SuciB LT e et al i o & BEPABPTEE FefiRhHEhénumber

therapy Cycl i n-dependent ki nases (CDKs) are
serine-threonine kinases that play inportant roles in
cell cycle control (CDK1, 24 4 and 6), transcription
initiation (CDK7 and 9), and neuronal function (CDK5)
[ Knockaert Mef a/, Trends Pharmacol. Sci., 2002, 23,
417-425]. Aberrations in the cell cycle CDKs and their
cyclln partners have been observed in varlous tunDur
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aryl al kyl oxy, phenoxy, benzyl oxy, heteroaryl oxy,
am no, al kyl am no, am noal kyl, acylan1no arylan1no

waeao7ossBan no, sul finylanino, - - COR3, | - BOIR32006/000356
of sucBdrlidR Bed POHINIBHS sm toilm.@;m.mgnber of seed pomts good

esufs K3H KGR Hng 5 LI bRRGRAREY belsbpneasures may be

takeﬁrtdlrédﬁcfel el nurabemsfsaisbaedd, p onalgs R4S(O)R 6-
4S(0) 2R6- , RAC(O N(R5 R6- , RASORN(R5) R6-

[oos§ﬁ o dyan e onders e ahomapSTdse] OMATTES CHBLE I HTE. @)
and gﬁ%ﬂe Ff?brm%ﬂz?@egrrggteﬂ%ﬂeﬂgﬁl%@nﬁfiﬁﬂtbés% ehe %Rﬂasf &f0xH BBtained

consit s

eny
fromHgd tmildmsl (2) bad Mmelqbaolmdw@qu mtmt@&@'y{m he used
het er oar

direqiiias: ey EhORPRENEE e pgnERses FRRBPARPYP AP and

acyl, each of which may be optionally 'substituted;
[0038fCh vﬁfﬁué h ﬂh@%ﬁﬁ@dﬁ%&ﬁ{&@h@@ﬁ@dﬂf@tm thesbazrkapund noise is

consi sting of a al ken

ignored, dae kged pointe r:amb@ﬁelevct@@ [sy8h ltmt the @ﬁarl}@é%cbwpmenelty
funcffe by ARl PO Lt brectany itensiy inqgpaeneity

corrédtibnashthe MRdinagé. Simicelit ismpot lmecessar;a mab‘st)matﬂae[ caloulaus the
»backé%oﬂniq S;Q%S%%?I%@Eﬁt@p fzqe%bﬁgr%oagagftﬁ H? [ gtaméd
ﬂé% B8f.oup
qu'Cﬁgns H;%fﬁglegpgﬁﬁﬁgﬁj&éﬂﬁgﬁglﬁgﬁdg&%n@y? ﬁal oal kyl ,
het er oal kyl , cycl oal kyl, heterocycl oal kyl, ar

[0039%t erfemyplarycgrobodimaiitaiok fhe presest tﬁw?atl@hmeiu% mgthods or

oocBle bl HaanBfé EHRBAEEL Kb T Bh e ooty

perforsad en qet liry pae) B%b&ﬁ)rﬁﬁmmgtdwlﬁ such asasioshputgr 400 for
aryl and | eteroar each of whi be opt.i onal Ig/
imagg pracEsSiNgEhown ig FngﬂoﬁiSe'@P 3P0 ?rﬁmodlm%ts\@fkbe present
mvewe'n Xl is attached to Arl and X2 is attached to
, and wherein X\ X2 and Y are sel ected such that
the group L has between 5 and 15 atons in the nornal
[0040hai rcommumndonmaaraepmhsomm@miehtcbmwnlemeﬁdwﬁl pymary

e HTL BB 198 RoRUED il pRip diunicar

with %Xd&wa;rla(rmwh@ngr AABIRr d@bwer(notfsm@ma) group of
formula - or an optionally substituted

cl oal kyl grou wherein Raand Rb are eac
[004i1¥deps’erﬁa@aaﬁqrﬁOgépeéb@%env.syﬁa?lﬁeore%wrmw@g.rwgrQRmP?SSOfS
k

as o B FEBY R S g PRl PRI ol Ggfnay include one
or moye poaddepbed ioylproctwse'rgadatalaml ¢qm|allmey bxetartgbkal ¢odes or

het er oaryl al kyl and acyl, each of which may be
instrypi@ishal iy substituted, or Ra and Ro may be joi ned

such that when taken together with the carbon atons to

[00420i CIViERRYY 804 nity! iRehrid 4 bﬂMafpﬁmrﬂowyéhanq} é@cﬂaés:me by

cycl ohet eroal kenyl group; or phar maceut i cal '7%‘3
procgsaein G2 pbrusdime. Thegxirary mﬁmm%typm e gicluge girapdom
Y, t
sccdBE 49 AN AY o) & S RO Meryry 10
may\mm Hdiwde afsetbrdargmemods Wd‘flchl reaf loe: enpleasigient sm'rege memory

for skafingSnadANRBY ybBale e B gt Gl onie igsole Secondary
mer@cﬂggialéiré% Bg uée@ﬂi?%theﬂ\!ﬁtﬁﬁbseélﬂﬁowﬁte pbfbd?i%eslélwlhfthé art.

nt Z2 is . I'n an even nore specific
enbodi ment Z2 is N(H) Arl and Ar2 are each
i ndependent |y sel ected fron1 he group consisting of
aryl and heteroaryl and may be nonocyclic, bicyclic or
pol ycyclic noieties. In certain enbodi nents each of
Arl and Ar2 is a nonocyclic or bicyclic noiety. In
certaln enbodlnents each of Arl and Ar2 are a
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al kyl'sul fonyl, alkyl sulfinyl, arylsulfonyl,
aryl sul finyl, am nosul fonyl, -SR3, R4S(0O R6- ,
WOAB(3BR6- , RAC(O N(R 5) R6- , RASO2N R5 R6- PCT/SG2006/000356
Mermiy(d R&)oeocbpﬂede onRADH(ﬂE')eS@mU er reapky y\qusg@@jple

men 1B s 52 3) SbgNE Bt Bon R Ef oév"é"eb"%%d

medied f¥ ﬁoﬁﬂ@@@cﬂ”@ﬁbﬁa&a Indlsding Icempldelf emnuteldﬂe @odag The
consi sting of:wherein V1, V2

compaen readablamedigmen b ahyBUIAbIE Qb B GPSsIbR BY Adqraputer,
as c@&%g L%P%?%téS%] ng h:é?‘(III@H‘?H g‘??ﬁz 'ﬁ&%@%gfgr relé‘(g@ﬂﬁ'lﬁedlum
may Ib@teit;herr rembeableobrfnanmmhm/agﬂ@@trm wolatile ngn@m-volatllel ingluding

and 4; an S, an inte | ect ed omth
any @\8906'“% SiREe: %}'C@* sigrage, o5 Bl st rae @'Cﬁeﬁr any other
mediun Whih smeﬁimgtthé\%siréd galemcRrAidg eomphrr@xesntable
consisting o rein RLO is as defined above. In
instroetidres andceodo bereecesseat, Bither losally: peermetaly. thiyea gemppter or

comgicdeviagodey oURE B Rplye b ABPIRAIAETH the Seope of

comPlitey Pesddbié ﬁﬁédiﬂnOfMQmor)M 04nthy2stoler computariexecutable
enmbodi mnents Arl is selected fromthe pgroup consi st i ﬁlgbe

mstrmtuonawfoc epeeatinggamaritae10Q infhe fosmQlitegiain £Pden 3HW
o BB S MO AR I P ST bragpa

imagé/datagingdit data, iandengpatedatay sel ected fromthe group
consisting of N, and C(Rl 1);wherein each R11 is

oo TSRS 5 5 RPN S0 W RRB M 8t i

for r nﬂﬁg ‘E%@Y‘ aPLR 8Lk ‘é§|n|ﬁ)ébe days bﬁé'dp&élratlcﬁvﬁrﬂﬁidfﬂéyExample

et erocycl o het er ocycl oal kenyl ,

, r
userhaplﬁrdmmges m@yamqiadgw kelykoard, mp@pg@y@ Fi@gd{wegjnﬁlwa network

L al.k het Lal I
com By ol BRI o e By o e anclthpysp, Input 108
mayR$Einehidd é‘@iw@a:léwd;torsabyfmagmgmwgés, fohy,dptmxmg for example,
7 hydroxyal kyl , al koxy, al koxyal k% @ %x¥ )4 ; "
an ingagenippyk Gg}qyyqi@q)quﬁ@pagp 5}||cg evice for communicating

with %eée?q%’@éclh%@ ﬁ%ﬁ@%é‘,e aﬂHWaQé‘Mmgqmélq@ d‘é‘tb‘??@fﬂ iR PRSYMg device.
Foaryl oxy, kyl am no,
Inpua i@ mmy<yd>mna:ry¢eﬁmthb1, arothémeompuytes mrfd@mpbdhfmh wired or

wiefgSs QABPRACAt9. a8 F#8 B8 TaritgRd PR aRysors SREh im BRI An
mpu@{i% bé%ﬁ%@lb@@ﬂ&ybr revhbtERiEnneetdtyiosprobesstr, 102, either

ylsul finyl, darylsulfonyl, arylsulfinyl,
physicsliycarin teimys of caRrBUNRAEPDRBNECFS( ) 2R6- |
RAC(O) N(R5) R6- , RASO2N(R5)R6- , RAN(R5)C(OR 6-
5 = I
mo“\%ﬁl cr%ﬁ@%% OUt i onaﬁ 456 %%ﬁrﬁ%ﬁg in Cé&ﬂ/é} u&ﬁ@lc‘fb@fnay
lncludélwdlswmyt de%ce’isush as Iaaubembrffoomsplayn@g oukput dats, stpringer for

of : rein each R11 den
prmtmwpubga@ Srawugicrion Agrbedor P iicalig ffut data to
anotﬁe E’ &Qd?fdé%oe ?and%he like, éﬁ‘é’ar‘i’rbe%ﬁﬂeﬁstbéd @p perﬁémskmed
ect fromthe group consisting of 1, 2, and
in therart e@utpui 140ody misetisclnde qtlﬁﬂs@\é@@?eﬁwh Wtwwﬁ@tjwﬂtable

3B BRES e BE RO PR, RGP ol B

devie@A8BIdn 18 Plcal bnrepiisteenbodi nent of the invention the
: conmpound is of the formula (X):00353 16 Forrmula (X) or
a pharmaceutically acceptable salt or prodrug thereof,
wherein Rl, R2, R1I0O , R11, X1, X, Y, k and o are as
defi ned above. I n one enbodi nent of the invention the
conpound is of the formula ¢xl): Fornula (XI) or a
phar maceutically acceptable salt or prodrug thereof,
wherein R1, R, RO, R11, X1, X2, Y, q and o are as
defi ned above. I n one enbodi nent of the invention the
conpound is of the formula (XIl):Formula (XIl) or a



In the conpounds of the invention X1, X2 and Y are
chosen such that there are between 5 and 15 atons in
wao b@7/886881 chain. I n one enbodi nent of the coP@DSGL®6/000356
[0045] t Hiewillibecumderstoxd, bydhosadf wrdinarycdlberthe @arhthah gomputer 100

ey S R R S50 S 1 PR LB i n e

Figifnvention X1, X2 and Y are chosen such that there are
7 atonms in the normal chain. In another specific
enbodi nent of the conpounds of the invention

X1, .
[004ghd Vherkardwese in carpRUiGhJ00iRaY eé?%“‘gaa%% amﬁ Wﬁﬁgured In
any SFAERG il phReRRORE orsP R SoRIRRENTRET whh thiexception
that #ages bas pideesseddiffetertydnsomputérct Mbaswill basescribed below.
anqgt her specific enbqdi nent of the, c ou f th
As camRedRTSREd, 102 ERREING RrebeshGRRELERR ok entpls iy be
implefheMt&Rith &jth8F HQI‘UV\FB%E, S§NAcBmbiratioReftRifpeEsan@kofthare.
rnvention X1 and X2 are both heteroal kyl groups. The

two heteroal kyl groups are chosen independently of
[00473ch Meimery $04 mayhstoredtheseen somakter e¥gcyiable code or

s BEOSHE B SRR e Lo B SragEn 0D o

0L e i B Gy et o Syt seepf hse
methad. The sgfiware fer yise I ggmptier g rﬁ%\r R@&e@%ﬁc@e\%@%ﬁ and
molfrsdd B g ol S et ol g can e

appleidtyd,-methdds-deskiFe@ BErein Cah alstibsaariadoan(weigg p-hardware

oA RS S o 50l e P TRYE pe r

chBRsi sting of: H, hal ogen, alkyl, alkenyl, alkynyl,
funhaﬁoalkyl, hal oal kenyl , heteroal kyl, cycl oal kyl,
cycl oal kenyl , heterocycl oal kyl heterocycloalkeqy

[0048]y| FIRS &ang Jillusipie anergmplayiimage processing pr cle’ss S$110
G5 AL B iy pREY b LK i PSS Yol s 1101

deséribiery osipwivat refblesiceraisd to/FIGSwet &y B vyl het er oal kyl ,
aryl het eroal kyl, hydroxy, hydroxyal kyl, al koxy,

g A bR SRR S bR B bcampe,
ima@é B fhige @xta foP BRNPMAGe RRYDE REkivedah PERbK P04 of computer
m no, al kyl am no, am noal kyl, acylam no, aryl am no,

100 simioughyinputi 106, Thelimagg daia ey induda cpordinates, of theirage

o e OSSR B =R pp e e

be pikdiy irsalzDomydge 6 ¥oretsilrf & B imagrey hedepmylary 2D brain image 200

issé;%gﬁ##&ég%&ﬂm@g&g?%ﬁ;Lgﬁg&@a@E%hnR4S F%E%gég@gg§%§@%hpkeb
- - . 5 .

v BB R oo MUt By o

tisswds inia TaiveightadUdR infageds itz white mater. ASwasdicgeen apd)

undpiSjood PrBbiens ket ng At e Taid irpqeiigio: T cieary
visiblédn' ﬁ‘ﬁg%éoﬁcb@gﬁr%ﬁléh%% the tidtom Nedi8A3 GPthe White matter regions
>R R8DY COCL. Bal Kyl -, ° G

. ) - C, . 5al kyl N(R8b) CO , ( K)
whereintersities abedmage poipis)gradapliyremnges( %nce the 'same class of

.- Cl. 5al - - . )
L
variatieiot ineergitp withimtisd sarmeglaxs: oftisshalirdieates dield/inhomogeneity.
al kenyl , al kynyl, hal oal kyl , hal oal kenyl, heteroal kyl,
cycl oal kyl, cycl oal kenyl, heterocycl oai kyl
het erocycl oal kenyl, aryl, heteroaryl, cycloal kyl al kyl,
het erocycl oal kyl al kyl , aryl al kyl, heteroaryl al kyl,
aryl al kenyl, cycl oal kyl het er oal kyl ,
het er ocycl oal kyl het er oal kyl ,



het er oaryl het eroal kyl , aryl heteroal kyl, hydroxy,
hydr oxyal kyl , al koxy, al koxyal kyl, al koxyaryl,
W@ bkdoangdeaKxy, al kynyl oxy, cycl oal kyI koxy PCT/SG2006/000356
Theodassr efdissuieakfeys ux;he Tafpsalafinysuamatass @nre&gnteg thyrtbgjmage

poinfe e fesUS B SRF b Bk BERfn it RELRE grey matter, whie

matfel] éér@bl’cﬁglrﬁw flurocﬁ%ﬂunxcmia mésRIat, sﬂﬁ\leaB In-some patients,
NHCOR3 - NHCONHR3, al koxycar b

addigiprel @lﬁﬁsmambaﬁ/ede@ab A1, hemaiphaga ?rd?ﬂ%f abnormal classes

sul finyl, arylsulfonyl, arylsulfinyl,
maya#%i%tIOSul fonyl . SR3, R4S(OR 5- , R4S(O) 2R5-

RAC(O N(R 5)R6- , RASOZN(R5)R6- , R N(R5)C(O)R6-
[0059]N( REheSiRae dataRnbiy Re) [ipesnedsh Mee farndo intersitythisfogram or

the W St Sbutiies B aas e Be Ep et dias OREREERI R AN

' cooﬂﬁr%t@%f‘é‘é@h%ﬁgc Qboﬂh drﬁw(x)qg Qh@éwgegp@idmg iMehdlsy at each

normal chal n cord I ng ei t her oooé/ one of X1 and X2
poinit . a'hgrampdloatet wr&bmlyKeISdﬂsaﬂehQrﬁmt enete Hrepdty any cgordinate

in af, 480 obhlfnbA G, 38 TR B85, SlortiheE e
CaridsRin d:ébrﬂhﬁtél@Yé’féin Floriexapphy, ‘ot rr@yqem@selmdsoofdmates |n all
f.ormul a n one, formaof the corrpoFggﬁ%of for

thre@dlmewom Oétlwépé\rtéaﬁmoog%a’? syt fa fmage, of
cooR G VTV BIB PR s MRS Bme

fronf Whajchthei sctsall cpotdidater can bédegvedip consi sting of: (a)
-QCvsal kyl -, (b) -d-salkylO, and (c)

[00SAT 7 of e FEPeE) s By e SR A ik PRSPty T Shanple
certéfﬁr@éc‘-’gﬁ'rélﬂ"nd)fegndrﬁ:) an@(@h’e@@rl?of mt@bést-(@@”t?ma&@e idehitiéd..,

‘.. In one
Backgmunﬂ. imagetpaintsenay be l’ﬁm@V@S mﬁﬁﬂﬁdxm@al in Graip imagaanalysis,

e KB S5H B oo BRI B0t s FOrRau il by o

madhii rla(e lé@()h aN@\R:chbuter (dJ)basﬁ(:iRB\lbbc)tﬁ]hLEMIKyhd co(rfb)uteﬂmput Asis
.com{;l I w% ) Ol r(nfay be@w@%@&éﬁ%b G ba gr%/)b”\d ngas?k to the

lmag%fug :%Xh%%g%b%g%«l Pl ky?Sk 2? for lma&e 200 IS)ShOWS) in FIG. 5.
The-rasl6 aidyyheCoiahieRBlging wk{)swteb@tmcmuye:mcsadmma conyegtional

ot oo LA B M SAet M s e

tectﬁ‘hc#"de% de@érlﬁé@Nh Satldey BNd, Lo e ifce-badetblalseliyg of cortical

oal kyl, cycl oal kyl ci oal kenyl
analfume B9 GaioRPbierelas bIEjE ameasbns Megical Imaging, 1990, vol

17, B, 5154508 SR T S et rrence

Thlmhn&iulemdwbeémmMemenlmi v @ cymipnerrbheine r BralinSuite, by Dr.

Davhe roarill het al k&tw%ﬁi I hg%%ggbgﬁ%ﬁ%ﬁifﬁversity of
Souﬂlné?ﬁrb'él%ﬁhla ﬁt&xsewnm%ama Bhff sk oxy,

het er ocycl oal kyl oxy, aryl ox aryl al kyl ox phenoxy,
<hupdmwrmmgmoeed1dfwuw a%e m@askawqh aerl\/é@k 202 may be used to

S R A ) LB By o
inhomo Wmcﬂbﬁ%@%m@éﬂﬁ@&%lémkk 202 is used to remove

alk | am nocar bonyl, sul fonyl, alkyl sulfonyl

scalg) aqd skilkimage peiftyl angd @meaae ypm fha&@p not need
am nosul fonyl, SR3, R4S(O R5-, 00353 23 R4S(O 2R5- ,
RAC(O) N(R 5) R6- R4ASO2N( R5) R6- , RAN(RB)C(O R 6-, R
N(R5) SO 2R6- , R4N( R5) C(O N4B 5) R6- and acyl, each of
whi ch may be optionally subs ituted. In one enbodi nent
of the conpounds of fornmula (Ha) X2 is selected from
the group consisting of: (a) -Cl.5alkyl N(R 8b)-; (b)
-Cl. 5al I <yl N(R8b) G . 5al kyl-, and (C) -C,.




wherein R8b is defined above. In one enbodi nent of the
conpounds of fornmula (Ha) X2 is selected fromthe
w@e@apsssensi sting of: (a) -CH 2N(R8" { (b) - GCT/SG2006/000356
inho@iigBabitCEBFrectiqrtiromGnager- TN @is) tmgamiigeosm of-the brain

after Rtk Ehecal 2N B oMU I e 2 (1) X2 i

het er oal kyl group containing at |east one oxygen atom

[0052,1 t 2@ SNPOTBEEE Paints P the iwhate sengectdd, a$ wilbbetilither
ib). I'n one enbodinent of th nPounds of for mij
descbebelaw; Bha BEbES8! SPeHPOINLS AR M a5y BiY Shayld be

sufﬁc%(\ﬁggarﬂe ISFQI??‘-'& 531 E%ﬂ%é?l’kolf?' ki ?ﬁ?ﬁl rﬁ?&r\l)gga be obtalnejd as can be

underb(d@ﬂdb@@)s@ﬂts Shillkgt lin 1h€( gbt Tixd sbad lppint m&@xj@@;elec(eq such

o TR} 68 s b U el

It(xs)( where £35 5%09(’@15'(&@%&@%&%&% Asjca\m% appredfited s
ected ?

*romthe group consisting of: H, hal ogen,
ldeaw lafll tissues lof the samelojasd willHzavedtheygame, mqy@pmmtensny and

diffe %g{tg oal g?/lég[s?(lﬁ: ﬂléiﬁél%gé%? lggq%kéﬁ]ﬁ e’nsmeF if the magnetic field

is hdh%?érﬂﬂ!s)’énd feee Rahd vhaskdgnound hisy. ml mzhge' bainkyfor a same
| kyl , heteroaryl al kyl, arylalk

tnssmamat@emc@dam Rgve thﬁe@@més}@ l@éﬁn&wh%? ¥filhRprgme apparent
beloﬂ/ %g%@@ R ?& 'f)ro L ¥ %Léflllg Sf E{eloﬂrh?! IIE%?(LE% gfq%éhan simplify the

oxy oxya

lnhoﬁidg@myéitsmwreaﬂldwpsdo@sy Tog sbtmhbn lok szgd pomts will be described in
heterocycloalkyloxy aryl oxy, arylal kyl oxy, phenoxy,

mO“béﬁE%H 9W- heteroaryl oxy, amino, al kyl ani no,

am noal kyl, acyl am no, arylam no, sulfonyl am no,

[005%i| f 'Abé‘ﬁm 'ﬂﬁb me%%‘éd rrm vaiERofthe-SeHdiRts are fit to

3, 3, al koxycar bonyl ,
Equaﬂlm(@nFnbtt@rmumse Of:, Ijlust;ayq)n |’g|skqﬁsgquoh§,lpw that the intensity

corr%qﬂ élnf';{l%rh%(}() %%sle%iu H’%Fl%g’gqgg‘tr éﬂ @jé{agr%gxpressed as,

RACCON(R 5 R6- , RAS2N(R5) R6- , RAN(R5) C(O R6-
RAN( R 5/ 8%BR6H + RN B5) B(-OFfR/G) R6- and acyl, each(9)
of which may be optionally substituted. In one

e SRR TE gk RS R g LR Bt P s bt s an

appro%éﬁ’éﬂ%f t'NéQaﬁf& o &, @ﬁldﬁMé % pi€ &l nd‘ﬂ(é%oﬁ&:i RhENE. In a different
- C) C( 3) Cl. 5al kyl -, wherein R6a

emboshnaentd éi(khmymmu@ed lin wm@h eadR Batien (8) heromes:
compounds of fornula (I1fb) X1 is selected fromthe

st N(R 8b)CH 2-, (b
gﬁ%ﬂ gm ‘l')anlﬂq%@?&) (Ia)kafgfgw-l( ,)vvherel n(R23b is Sﬁ))

def i ned above I n one enbodi nent of the conpounds of
[00543r mTee fitting magPbé samEdoutadsing arleastesquave fittingrischnigng. Once

the Vajies ok o a1 grtShinehdhe taas Resi s ior AL g, kon it
dete®hiredf. MY @an( ﬂ)é B%)p?é%létédsﬁé atd seed ;nﬁmté he gxpmed to have the

consi stin

samgdiue mkermm va;mlooem lnt@F‘B'BOHZb@HEBd nmnt%n%@h be assumed to
be %%‘B&d%lgeg)t |ecfé @163&?&&' YhohbthE'erREt SinGibe Pnd Bfféct of
noise is assumed to be ignorable, as the noise is random and with a sufﬂmently
large sample of seed points the effect of noise on the final result is small due to
statistical averaging. The effect of noise may be further reduced when the seed
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contai ning at | east one oxygen atomin the nornal
chaln provi ding a conmpound of formula (I1l1). In one
ndwodsssent of the compounds of formula (I111) PIT/EG62006/000356
blogléq @ wlested asideschbed heeddRsi sti ng of : (a) -N(R83)-
(b) -NtFCQCsal kyl -, (C) -Cl- alkVIN(R8 )-; (d)
5
[oosﬂl ak mgv&%%ggfé%e%%@s)ny l%?} for M%Bﬁ ﬁ%wgg%pdr& F\)th? ROlis
calctdateslaachbrd(r@aa)lim@tmn @l kyl-, (i) -C(ONR8 )-, (J)
-Cl. 5al kyl C(O) N(R8a) -, (k) -C(O N(R8a)Cl. 5al kyl - "1 and

- Kyl bal kyl 5, i n R8
08y - Chu B R YR T AB8 L, SN B o, o
corricking . th@bh?iﬂﬁl ima#gekyuoH as hﬁb?@hbw Thd;ﬂ ghrRRKATYX) may be stored
het er oal kyl_ cycl oal kyl , cycl oal ken
in mamenctyt iha fﬂtwed w&rﬁm@aw%&@ay to displpy a corrected image or

for %?%/rﬁgs‘%ﬁ;ﬁblr ex eﬁﬁgﬂep @vlﬁﬂ ?t{gt‘x%/d for %pq%ﬁﬁ% %g%olﬂéc%&mtensmes may

t eroar
be stpradinl & RAM bad da! lkaeld tdmmﬂatwthba%;ﬂﬂ detag; vtk yhay be in turn

stor%@t‘e%rgn\{ E% h?frﬁfﬁ’dﬁsplaw k@%}:ﬁ{;@gt'e |lﬁ@9§ag§;&§(%s on a computer
moﬁﬂd? At Qi@(/vn)airhé @t’ér@&ﬁatf Mfﬁk&ﬂe"tﬁ'}éferred to ﬁnother computing
oxy, aryla en

het erocycl oal kyl oxy, ary [ oxy, p
devmwczrwp@atyon het er oaryl oxy, am no, alkyl ani no,
am noal kyl , acyl am no, aryl am no, sul fonyl am no,

[OOMM%@%@W@é%W ﬁog'ﬁ'])%%z be stored and

dispihyed. For exampls When thléal 1‘oﬁ’ﬂ>df 11 @4) H@h%d frot! fitting, the values of

| kyl sul finyl, | sul I yl
Iy (xim%@ﬂm@&% st Oar ar?cﬂ%dg%@?mlo?t%@ég@msgly show the

G ATRE cofitPEROAE el S EhMagenery,

intensities imstyovireinopkG. ol Whicls whikbé furthes. delsnnbe@ betdwzd| ment
of the conpounds of fornula (III) X1l is selected from

10481 ARS8 i iy S ol DSty

subdlﬁﬁtum?? ﬂ,,(apwuﬁ Ic(kﬁfo@ ige @W@%Wﬁg fhadd porRSTRINEN theintensity
for § X1 is selected fromthe groulel consi sting

corrgptlor( &nc INH(;;((@)) sysed in t(lg)ﬂttmg-@g;r@ptlm R imnape oay be

oM TholSfo kS 510 Sl R REEoTERE KT

usmgetheame@cfedantdﬁsmegt otipy ¢epﬂacmglthle Q@?as(lﬁg% )lntbhﬁi Yalues in an
5a N( R

lmaées Qﬁﬁa,é h agéqumage? f@@) wﬂN(tip@g Qnd:@g)(cozrect%d
intendi éE(O) c 5al kyl -, (g) -G .5alkyl N( R8b) C(O) -, (h)
. 5al kyl N(R8b) C(O) G . 5al kyl -, O) “(ON(R8b)- Q
01 5al kyl (O N(R8b) -, (k) -C(O N(R8b)CL. 5al kyl -, O
[0059F1 . 530 RYeIplOyNCRBB e, inBgiel2a0. is | in FGh 155 The corrected

g 29S8 S A ARSI Yol ST Bbecingsecs

poinks tasrdesickipbd nextlvitaréfierenyi©) PIESe3ihd 4 to 15.
heterocycloalkyl Ieterocycloalkenyl aryl,

[00 ;‘ﬁ%ﬁz 9@’@ rslgfaqlgg jor Pﬁ%sg{n%gl)ﬁ/%:e%%tg Ifrzcjl)lrn %/he MR image,
whlc%yrﬁb? r Wéﬁ%t%@ﬁr‘e‘ﬁﬁr’megﬁ@ rFerﬁSJa?ﬂg yljhgeﬁéf Qﬁh FiG. 6

| et eroaryl’het eroal Kyl , aryl heteroa
detenyme@@@rr IRy may @leksﬁlgctedlasdh?aeg@h tmhelqnmyas%d Alternatlvely a

regich B S It P ey SR E Rlcssimg, e amele

showae iz FIGRY6 1015, 6t iscdssused tr@mﬁ@ROﬂlgﬂieaf@q’kﬂw to be processed.
am noal kyl , acyl am no, arylam no, sulfonyl am no,

sulfnylamno, -COOH, -COR3, -COCR 3, -C(]\IHRB
14



MHCOR3, -NHCOOR 3, - NHCONHR3, al koxycar bonyl,
al kyl am nocar bonyl, sul fonyl, al kyl sul fonyl,
W@bdoylosssBf i nyl aryI sul fonyl, arylsulfinyl, PCT/SG2006/000356
See@pbmmswnfMyélecﬁmfromztse(s)em%ed regristaobe mgcessed In many

Caseﬁtlﬁﬁ%%& Tha G Ren e o IR i aeT & Raeir image poip

beloH‘Qé | RYtidRaoiisue M dsybaadesdn bHiyaHe |ﬂ1t@n§myeoﬂhib0d13yy]tomt
e co

npounds of formula (I11) X2 is selected_from
due tm@egareapn@@nén@se agddnhomaygeneity, she rifesi ot eitber of WB'jCh is

unvigh SEHRBR PEbre Rty 0 b heqd it FRBIong o
the A HESWNEIa88, ihtehsitiesd wetghbafringdmagespdihtsima)alsosbe

sel ected from.the group con |st|n c( -CH
considgred; such agyithdhe 2RERESH Ock@é)nd mé@%&@@qé@o%% as
-CH 2CON( R8b) -, wherein R8b is as defined -
descglgggéb@l part| cularly useful subset of conpounds .of

the invention are selected fromthe group consistin
[0064] : MVATISI34ANE: ROVI<CHIvider ictRRIBCKs and canNmatEsees blocks are

FI ELD OF THE | NVENTI ON [ 0001] The
'dengE%g@IAF‘ci'E‘WSHﬁn A BEHTRCEESEY et hods and devi ces for
I mage correction, and nore particularly, for
[0062]'NOTDBRER iof ¥né NB@ﬁits fefelgtoa gaiedfi mageqommsabat(a@)adjacent

I ages. BACK OF THE | NVENTI ON [-0002] Th .
to ongearethes The irde peists iR ablogiMakipem aneshaps. Fop Canienience.

ot g 4 ROEALE o B hcd YoHAGOAUOoie dd snape
and size The alzenwignbloick niayevaty. dh soinid embotirhentas éactsimage block

TR0t S S TRy I BORRRS e moy

haveb‘%”qHth%r nﬁcﬂﬁts ih @3ch 'Ef?mehélHﬁ This Qf‘ﬁietlhﬁa‘*ge W Radh8mage
t he t1es one woul have been obtained if there
| blocim\nlébe@ smueig bbagkchaving: & mﬁmunnieerrmfgmgedacﬂntél i thesimage is

D, Pafb e block L REE G haGE s B A SaHRE Ol fgep .

one éﬁﬁ)’o@ﬂﬁéﬁt 'S may®eVsrihamether Bribodiirient SS tesy bakl différ@nt
correct for the field i nhonogeneity. [0003] There are

numhehsudbas &em diald. t Bxennigbes of mag%la@ﬁbﬁ;@ ghyblock may be
I a
cersREERL PR bl PporBEEH 9 B ng  rgerblock s
moré fikelp hd edniaimyeags pointnthat belsgeo moltipkt issmeeclagses. On the
i nho enei t rep nown

el BRSTEASRE Vb S S5 L 55 B AR B LR v fover
imag@?éélﬁfg 'P&W"MR%‘?&HWMQSS it haé%eéﬁf'rélﬁi%jtﬁdlfg =HhrdEuEd

e randomy in epnent of the true image intensity
satlslfmntotww@sulteﬁrdsd)matﬁnm@e&!mrtsj contribution is dependent
on the true inage |ntenS|ty Thus, a neasured i mage

ooes ST b4 SR BB 185, £, T e
divideddato squant bideksi Zﬂﬁgﬁl haviag tios samvecdize St= SsAthxemplary block
' i mage i ntensi

h
206 lsshimen Suimage:204 PEFIS. QARG FIG- Garg Sinelibih dhe tensity
varidtipas ff §h0\5VE hﬁmeﬁe' cc?‘h%é 86Lh OR thRWkamiple! &&sh block 206 is

estimating t eblasfle I'n this technique, the
ofa bqasre‘shap@ iEsachssidarotithesquarenis formiedftS imagenpoints 208. Each

block 20B.n s oEES JelE AR 210 bk PSPt iBez inp2D

blocﬁ bt bhapermliv tieshittahedadipy agpratiaté et30Y blozkpcaade similarly
by maxi m zing the frequency content of the true

intensity distribution. [0005] Sone conventiona

i nhonogeneity correctlon techni ques are discussed in
B. Likar et al. Retrospecq%ve correction of MR
intensity |nhonngene|ty by ihformati on mnim zation"
| EEE Transacti ons on Medi cal Inaging, 2001 , vol. 20,
pp. 1398-1410; M N. Ahned etal., "A nodified FCM
algorlthn1for bi as fleld estlnatlon and segnentatlon

o I T | e pe—pe— - 4w




Medi cal | rmagi ng, 1997, voI. 16, pp. 238-251; J. C
Raj apakse and F. Kruggel, Segment ation of MR inages

WaREom/0sse8ENSI Ly | nhom)gene| ties", Inmage and Vi BCDHG2006/000356
constwqbed forg 3D dwagey vl which capg. thfésoql@)mam have thashara®f a

ol e LA AR ERTEIBN 0 B e s

in FI@! 7 THe inRige pGliits 208 al‘S stbvat asitsquar‘eﬂshm;pmplamstbutm different
nmet hod for automatic correcti ;ﬁl ntensh
emhegituants dheimage Roinis Mt bave ¢ EES %’sgedl?r ally round or

hex%cﬂ{oﬁzépéﬁ% Q%ilm%gthh%%hapg of e i Emgt% mBy be dictated

by tisg imagihg téshmigqualised toabiain thexlmﬂwer Ashum Beounderstood, square
corre tina_inte‘nslt% ng ni form% effects"

and qhe shARgE image POINfe AN PIocksINay e CORYENIGHHE] PIRSRETer |
conventl onal techni ques have some drawbacks. One

obl oA didatcsted BBk BR 1oL BldcksiRhPRANEYadep@ifts whose
hormaaenel ty correction obtained fromthese

|nte|n$3tt¢mf wéthin @ gwema rangease thed they auedikedy toyepppsantithe same
t t | et
clash S impbsd By hasd SeBb Pt Convent onal

techni ques. SUMVARY OF THE | NVENTI ON [0007] In

[0068]c orAncae beidppreciatesiprca Tdiweighten Mebtain mage,itbe brightest
there is provi ?\,ltd a nmethod of correcti.

maties foivedy (R irAnaNion B IR GV RUB A J HggE gegions in
T e ey
represemirthe e'mrmerheﬁer A theahiteomatter isathierigraess gﬁ@tm;qg@cqomponent

AL TN N e

repre8ERIARE WiHite' MBREH 86 thdt@dodty sdrnpld mher&ewpemhts may be
intensities of the seed points to

obtaited. bettenfield. doladiarent emhadimeR. rtlae ﬁﬁ@d @@m .n@yef?ﬁ selected
o Tl By BB SO LRSS ek s e or o
like CAltaINABISNY thos seed tpaints eaebe stlected i;mthdtahey tapresentdte

intensities /c c)., lc(*c). being.cal cylated .
parlguies RS BasE L Reriat s dhprmary dsigyestfaobsheranalugis or
proc%f ng;e coefficients of the intensity correction

ction may be stored. The stored val ues may incl ude
values of /f(x). The corrected i mage nay be stored.
[0066]e cGandidatechlpekaymayhe ﬁénﬁlﬁ@pﬁ%ﬁg@wﬁhe MR i mage may
be corrected by substltutlng /m(x ¢) with /c(x ¢c) for

0081, A AT IREHE Bt 4 B I g9 e

imag® goints (Therfbré (ﬂqb]blockdmay* bfa(nminall;squmi ryltmhaekground blocks
andgggﬁéb%rﬂ]qkﬂg%@c n%&ﬁp%{ Elogl% L en Sgctgger%ren age of
bac@()hﬁé 'nﬂﬁge orlté%ﬂ?% QUM I9Ek BSa bﬁi&ﬂ thahad@ Yo p¥feentage of
backgernd imege lraomtsd?emcammemadsg@omd iPaage ppintemay, hezthese

P +Po

that fggriebsties feesan ouml Dok BRTARLED Tk, mage points
withlaiéensities Hgﬂéﬁtﬁén tﬁé bhéﬁé{butﬁd thtesAold ntay baccans}defedPas dissue

x2 + Po,2 y2 + Pi, lurality of ipage points
ponmeyTheelpae@éwncbtmeala%lmm@y be d@t@ﬁﬁ@%g BFCOTRigEE St tuifable
tectfiifld, MaiPedfichifngl cbifighes Al Qe kholarkh iRl iused for
detéyRiningdiee batiegroand ittmesheldr Ag)&memtagertbteehold/mam be

poi nts representing one class of imged matter, each

seed block having a plurality of inmage points; and

sel ecting an imge point frggm each seed bl ock as one

of theseed points. Exactly one of the seed points may

be selected from each one of the seed bl ocks. Each

seed bl ock may have a central image point, and the

central image p0| nt - may be seI ect ed as one of the seed

— ] o N | o




[0009] In accordance with another aspect of the
invention, there is provided a conputer readable

wore@7Msm63t or i ng conput er executable instructi 0P(">‘T/SGZ(ID6/000356
selemeelrtoutmdedwebloakemma@kgroa@ddz Polg anblisRipeks.ilg one

e BERRIHE P eI 3058t BO5HE 40y e
used f @Hﬂfé{rﬁmgl%m@ﬁrf’?;? I(é'romuxf/)m rlftaﬂe?#g@b? qitisses pomts:rmla dlock is
more foan H%hai b teiAl BaEbar ahiaage ot DR Dk 1 RREh
clasg létseéj %ﬁ tlﬂ?ﬁl{’ ﬁfﬁg@@@%bg géiaggs.h&@ aQWl@ro&r% block. Other

or m ove
techam@straaytaﬂ;oﬂmUwcem mﬁ/mﬁhepmw@nntq bﬁﬁd@f@ldﬂd and tissue

arent. to those of ordinary_ ski he, ar.t
blockp g ShERBAIOR SRR ReCerety etk el ufBfe foan
, B lelifiinathgCISIBERE MR Al Ma\l?élnbhﬂ acton
.mp,ggggﬁégnml Enésmpu %muggge%ng O eF DESCR BT ON
the msﬁltmomee{ 0012] In the figures, which illustrate,
by vvay of exanple only, enbodi nents of the present

ooss] P ol 5. ) BB OIS ey oy vssue
blockQ‘aeélbuBJ@ct{oQ‘Qﬂtﬁér pideBssidgand 3 are fl ovvcharts for a
process of inage correction; [0015] FIG 4 is an MR

oo, ol ot B oS PR
*regl?ﬁ ofthe na%d@%&%léol{@&b rbe%déiaé@ueiﬁg a‘-‘rﬁﬁﬂéﬁ%@dh as “i"

rom t e 1 | ng he mask of
- such GGt @] bistiG'wi7is thedth kiatlsrwherevE dw. of OTaNbI"délaL“eﬁ awm‘ged that

nerBASEA rhOREF b e e RS el oL 0 e
poantéPlrF e trRBLBYbRE, Which aré ranked and i@ WitiGthedindexdl”, where |
hi stogram of a statistical nmetric for the cg@dl dat e

=1, pbl,cid. ber example, theyqng;ipepre(g_(eqty ascendin r§p that I 1 is of

the {oﬁ\l‘et%;& g%al'ﬁga Zinlg mdig ?F@‘%E&h%%{)%'ﬁ,e %geéé f’é‘@%’@?lons a given

block wii asdinfaget puinta whidset ineastwedi intansitiesitevei a nbmbert bévalues

candj dat e bl oc | G . [.002 FIG 1
seleciggtigomith the dehobhochssuBnade aniBN P s BEr &Y in block w
lo £} Sk 481 hRd #,8 BLOITRERIge! bFe
Is Img"agﬁrf@e?riag{:ﬂqgtep Irglqﬂé‘[(?grgﬁtohesse(edmblégc%e of"ﬁ:IG 12g
intef€iy2B]bleekQw; is4hus Ran hnhéapgenei ty map extracted from
the seed points selected fromseed bl ocks of FIG 12;

oo7tiS (8228 5F el 57 GBI oo

tharPufé WpRW, ori dlagses P Wissiies: eseldct dray bldcks $hqitoezmtmh©rteoclass

qui ckly estimate field inhg enei
anyb&qkﬁatﬁa Ehavergn InteRgity iRNERJ Rﬁ?@@&ﬁ hgﬁq{f@é ¢ {Ri) may
TRk etk e
be rofEBUHA ARIeR ondlitfaddl? THES, oA ‘%%*S’"%“é‘“"“é"dk% may b
ideritified msgbose thatisatisfydhe paaatiosnoot hl y varyi ng over
space. This result may be achi eved by correcting the
MR i nage usi W<?? intensity correction function /f(xk 11)
Intensity co %on function /f(x) is a pol ynom al
function of the coordinate x and has coefficients
[OO'IN]OS €Ay ahn&e understebd/ ini dlﬂekelny emliotllmgntasambelmnabgd statistic

may i Paed SO ISRt IO G R PXEGBr A BT S age
staﬂ/s fie )‘?(r)?éyfb'é ﬁ%@&’. IA%ne &gﬁbdrmérﬂ( c‘,éndldétfe(ﬁiécks(r%)ay‘UéﬂBéntlfled as

S the measured Intensity at the I mage point of
coordinate x , and /c(x) may be either an absolute
corrected intensity or a normalized corrected
intensity, depending on thestormof /f(x), as will be
further described below For clarity, it should be
understood that the bold letters are not used herein
to indicate vectors. In sone enbodi nents, not al
|nage p0|nts |n the NR I mage need to be corrected and

o o . o .



forms in Equations (3) or (4), which are equival ent as
can be understood by persons skilled in the art:or
woL@7es9681 i s a coordi nate-invariant constant, PEIS€206000356
thosg that sptisfy tha@apali®): i s a pol ynomi al function that has
no zero-order term [0029] A polynom al function that
has no zero-q$d@r Eerntls denoted herein as f{x). Thq12)
variables in (x) are the coordi nates. Thus, the
function f(x) is a sumof two or nore ternms, where
whesa d®)' (Eafip + Bn sea ppnuak'tzeObmtenqcﬂarrange dor thedthl kdeek, a#idy/ m x and

I B RSS! PlprRieRT St oihodingbh a Aot BiteRB may be
norhafizéd Bghidskthe aﬁ@ﬂlaﬁﬁﬁ[éhlsﬂy (Ime/Q) $Lit§H 3@59 usitg 4 RbBRalization
Cartesi an coordinates, i.e Lﬁ1eac term
facter 2kmz tin @motlte()emmdlma}t dhe rﬁ@n@a éatmn (= masebﬁq’th? aperage
lntenS| %fe al{fl rh(é/%é Paiﬁés @ﬁhe%e cgejc?n?é oz‘?fln thle%I;]ogﬁE& i V\ﬁ a?:%s%med

thatltheuﬂiteneméerar@hohhalazteeras is al ways gr eater than zero,
as f(x) 'has no zero-order term [0030] The order or

degree of the, pol function f(x) may be 1 or

hi gher. As c w'ﬁeluﬁgkﬂwﬂ od the degree of f(x) is (13)

al so the degree of the intensity correction function
[0074] | AsehhiRy @.tueretmgda Wﬁt&llzéd‘ ?aﬁb*&ét@ﬁsﬁlf ma{ e Or

.such as being 1, 3, hi gher. For
adveaé@ppgs in pomecappligationt @s, the rt@npsl@ll;ed) range statislic Ay be less

<o 1k 5 o A it ) ™

corrected. For instance, follow ng the above exanple
[0073] Eqlia¢ value(&)Ry bh&' ﬂ:f orayt beochdsen) sdthet imgsufi dengrmﬂnbér of

canégn?/p%?;xgggg el gg (qﬂ;i\étpp&e@tql dlage%k;rqﬁ)(% hlave a sufficiently
narr%Wﬂ'i%n s??é”fd) Wh) %he ftﬁ)eslﬁ&@cf@t @%‘%@ r@béﬂdt@zﬁl@ blo%r may

dependi n the application, be sinplif
contairt mage ttham opetisaee emsnﬁ\ghametheltbwhold isdoo shallc faly ot 0o

ave a O-Val ue. ter fi in L0 (X)) ..

blockg yBpAERTENRRIG 6 of T2t Fes heep ot el it pghatized
rand@st&ﬁhﬁ@tstﬂ:h%sWMZé@ ERcERING td eqt:grén (13), RGED|5¢an

constrain may be that the val ues of certain paraneters
prodijce satisfagiory regklts tusane eamRAIMenif constraints may be

used toproduce nore physically neaningful result, or

[ It [RATe TN ;

L0074 R GFTorp It REeRBBR NS thedfh et e sFistictr each block in
the Rad isicalenksted ahd (@Dpalizedralhasedilodes thabhdee bewrmalized range

statleﬁgégﬁ%a gt hez(ﬁayétx dn é‘?Z)@a} %re%%t | oqhg%ﬂgp c}lgjtdt_dqig blocks,
wheV@R’fth Plo.5. Fig. 8(s?%m[soé§iﬂdéte%lm(sw RIehtifiéd fbsh |ﬁté§e9204 of

he coefficients of the polynom al function /f. can

FlGJofé agppiding te this progeduse. As shaver, ghe candigate ht@clseeéz are not
2
compE %, 4T pbRTRGRES bl A Hft i 200
di fferent physical significance. It may be interpreted
[0075)at Ag Can beaprdessiobd, ¢deh candidatet hloclost iddntified codtsins one

clasg 38 s bl BTt tentiar SBlhke 4l ndt FRGRs sy cpRisinhe same

clasé aﬁblfrhﬁfl cbRtdi? Hlﬂeréﬁt%!aéﬁe% EarthUALABE Y aleBuB RS ® select
extractin ield |nhonngene|ty function, ere

seed h@CKSIWI”GQh gﬁpan@ureﬂte gamg dlass ofilissuasasSHif.y di ffer
by a constant ratio /o for the sane data set. That is,
[007%% T- nre[%rnﬁoélgts%rﬁ)tihﬁocle{n‘?jt %kge&{sxe)re ffret' {J }é/ filfired using a
|nclud|ng the val ues of p and /o, are determ ned by
fitting neasured intensity yalues of selected inmage
points, referred to as seed p0|nts herein, to the
foll owi ng equation, /mx s) =1lix s) , (8) where x s
represents the coordinate of the seed points. [0036]
The seed p0|nts are selected so that they aII have a

L o

o o .



and (3) are normalized corrected intensities. In
contrast, the values of /C(L G obtained from
WEQWANFSBRE % and (4) are absol ute corrected PCT/SG2006/000356
statistical metiice h@rﬁiamtysa melredl JPlck may be 3 platistical average such
I nhonpgene orr
o o} IRABORISEH A 62 Bl o7 ] ehdid 5088 image points

in theesibeld Thaesthasticeil mﬂmc neiysalso beitheanede of ﬁm Isloek], i.e. the most
poi nts can be sel ected such fhat tﬁﬁ sti mat ed
fr eqpﬂ'ﬁdﬁﬁ?@éﬁ)é‘/ﬂweffeﬁmﬁ iragesPQints indheg ‘P‘?‘ accurate to
produce a satisfactory intensity inhonpgeneity
rr S E tmégicRhy BEARS $ﬁédian
[00773" _ 3 d it teliak BHEVAERO e oS iodlimbfioTRky BERe o
Assumelocanditiatel bibdgbasitmediands iapd eaoh ltsen@ghboml@lack

repfibepiest o) Wb aenSiih i ORI RETRRIIRGpo TS B

inclRIRSA Mhe SBEEMOAKS ik fité BEghteet Hlads, ®papiowrssedidzte block may
magneti c resonance i mage correction. These nethod can

be edimnmted@frlﬁmﬁtlm (1|4éa%sataﬁle§59i at lppshore piahbeg biacki ek
equittil (] i€ BRI BF o A Bor bIERRE: PEOThes PO ane

i nvention. [0040] Conputer 100 has a processor 102,

whi ch cppmunt Aates with primary menory 104, input 10614)
and output 108. Conputer 100 nay optionally

conmuni cat e WI h a networ k (not shown) or another (15)
devi ce (’ndt’i S [0041] Processor 102 can be any

sui tabl e pr ocessor i ncl udi ng m croprocessors, as can

wheb@Aaode bSthRShoy valees mene kimbodiméent, thmagrite 3m>r/mmaenvalue of
i ncl ude one or nore pr ocessors f or éssn Hgand

A mambg tsafad ipengiffersnt epaediment Thejwaugof A@@N Rele
st MR o8B T8 RS T R St
for af%usty)nﬁa‘}elgiyhmrctabd:ly thachndidate bl@nklomh&elydsas arslass of tissue

thatﬁm%%e%mm%v"”' iRepths BEGBRBA bR i pydTs magian

WhéFPE Btich pﬁi ) §éﬁ‘éﬂeoﬂﬁ5 é&%.&ﬁt@%l&scﬁ W, isaRidoMteddidtk as all
per nent y, typically in the formof electronic

neighbbeblock are datiata\s cambe prpwaciatedoatier iheabaverpreeess of
R R R R e R D

absdﬂgfe giFargtce batReeh)théd @de intermitied) efcdaahnpair of neighlouring
rising a conputer readable nmediumfor storing

candyﬂ@ b'@ﬁ‘l‘ﬁ:'sdﬁﬁ%lthﬁfbm?cmfﬁfh@&r&ter execut abl e codes.
The conputer readabl e medi um can be any suitable
di | GrHTRYRE t SFANRAma¢Rd eﬂﬁzt&%test
[001@ a%ge?é'gﬁégﬁrﬁmgt%oﬁft he %‘Fre?n y&%% n‘%oéer readabl
and miad{eshclmyseb of tssies mayrhe/diffeeendr To selack seediblacks for a class of

tiss ﬁﬁg‘f"‘ (? ﬁ‘?%}; mt85§|FyC[,V9%lk§{gg !E%Jgtlgﬁ% L(fﬂn%bc?g‘e@tngay need to be

modificd]. Fae estaMiphe or ¢ @éleaﬁ dg 866@ blorRYifor Warkdr dlass eftizedy, the
the desired data including computer executable

orderef 1y and omayhriswiehesh asceasnske yndersteeq by pessersidlied in the
art. renotely, by a conmputer or conputing device. Any

conmbi nation of the above is also included in the scope

of conputer readable nmedium Menory 104 nay store
[oomrrpuﬂs @urtheradiminbtien oﬁblbckmmayrime fradedpeceondugiing an inter-block

S50t Bl el B A i ol anc

dlstr‘ﬂﬁh%n% tg?émQﬂQﬁé‘Hélﬂé"for‘%ﬂlr@malﬁmgﬁzéiﬁﬁcﬁatelblm@ i abtained.
out puf” data. [0043] Input 106 I's to be broadly

|nterpreted and may include user input devices for
recei ving user input such aggi mage data and operation
commands. Exanpl e user input devices may include a
keyboard, a nmouse, a disk drive/disk, a network
comuni cati on device, a mcrophone, a scanner, a
caner a, and the I|ke Input 106 may al so |nclude

o o s I T e r e



FIG 1. [0046] The hardware in conputer 100 may be

manuf actured and configured in any suitable manner,
wo pwhosheBy t hat for a conventional conputer w BET/SGE06/000356
The histegrainois arelyzadtegdeterminen tangssisdhe histegiam whighcontains

tne G b8 P st RSB, oL GO AP ook
havifd 8074148 BF tHEmeh: thaplseomeidedhsideieraiibée rarge dvelineinated as a
a conbi nation of hardware and software. %’9047 Menory
backgraung plaskoAs candecappresiated. dn Té'x‘é@'@i"ﬁﬂ %Qfdge the
core NN B ALl By S GH Ryt acorfuitine o
brigl;@liﬁs i’édi?fﬁi Ih@hfeieinl@odimwt,otherraltwge s}agglse oélectasko ig_e}uhlecBO% of
e software for use in coppute e readi
the biegks. dju. aH% Sripp aleridaabyaye s RueSk et vaficpite
remé'\y(%ch aff t‘ﬁ% ééas%qgfé% clePRRBhe ASMEPEY BIRCRY ROAGIR hRfAnly
net hods descri be erein can also be carried out using

cerebréspinaidivid degieyenbtiei.ng circuits for perform ng one
or nore of the described cal cul ati ons or functi ons.

04 FI.GS. .2 and 3 il r L¥STRL AR '
[00 8003@9' hds ﬁrmﬁtggga'gf’{@nt%ﬁgetn%@gﬁ'i%ggcar r %g@ﬁguég’liﬂai?ate blocks
showR &8 FIG N8 Palidre thy neétribss e seaizi iatenbit of Bacheandiibid block.
is described belowwith reference also to Fl

4

The x5axi$ G0thg) infensity DRt ANRRNE Yedids tsthedresusasy g blcs that have
ej . . I Ng j

o o BRELIFE I pESR o PFATTAS ffys WS Eafalng it

remainr sfteg remopal of 6cksThasedhag éhalstiatistica) analylsisddescribed above.

o EEks BLSIR  e RE RS B A e
soonB PRl Qo 10 B e Lt i y one

class of imagdad meitighttbe wirtd magfer- | n i mage 200, brighter
pi xel s are assunmed to have hi gher inmage intensities.

Typi [ ] .h Il aht I e [ T, ;
ooeh§5L B B TS 550 heBind bRy st
that?ﬁ@lﬁgﬁﬁcb_ Aawwtwsgettrbﬁcpbé&onaeletbdl Tlrlauh,ianwrm_eisdlatedhe

ield inhonmogeneity effect is ¢lear i sible in imge
candidate leiafzks,am%@n FPV?/*??W b%?_('ﬁ\ts%seagr %ﬁﬁ% ﬁ@"\}ﬁlﬁ“toé‘go"
certgiﬂtilél‘ﬁé‘ {Seﬁﬂii 8 %bﬁésedééaiﬁeﬁ'atﬂo%é, Sfe HBARLASPESd POBUSI. For

gradual I'y changes. Since the sane class of tissue
exarnpks, anyltandidate: blck that iexé copdectod Hiaraothes candisiate block may

Jntensit t he sl smoot h yariat.ion,of intensit .
be idgntfien andeelimnated g rrbedfient mtduets Fiedtiirietted i they
are BIHORRBERAGH Y20 MRa§t 3% 26%orinceiattin' £ BBrifmdge. Oumnkrtel blocks
of tissue that is represented by the inmage points.
are 3igpicadied neighber blagkses or types for brain i mages
include grey matter, white matter, cerebrospinal

[Ood;iam ds a{rﬁﬁkj E(’ént g@%}ﬁ is THR G ISTgaef ﬁﬁmbékbﬂcaﬂidé’eﬂ%oél&, the

me patien ronal” clfasses such as edemma,
candidater bloblesmrayhegsimply dowesizaedio redilicecterapekationytings.i fsar.

instanea, At NS PRI Gl NERBBPIRG capoialiifle Fiah B2
rembVEdl O MRS MERIRE PRstidareHidse fovdihcothet, orid6f them may be

coordi nate of each image point and /m(x) is the ]
removed.Rgonding gloselelesated blockawill pol advexsely affect the final result

coordi nate.synbol "x" .i ' I
becsiiF s helRengly 14 Bet B B An: B8 by, TR fumber
of fihal geel BlbeRs ey be ddiectsd depeddingten the pdrticdlar application and

coordi nate system For exanple, "x" may represent

coordinates in all three dinensions of the Cartesian
coordi nate systemfor a 3D image or the coordinates in
the two di nensions of a 2D Lgage x may al so be an

i ndex nunber from which the actual coordinate can be

derived. [0051] The received i mage may be optionally

pre-processed. For exanple, certain background regions
and a region of interest (RO) may be identified.

o - o s " o



renove inmage points that do not need i nhonobgeneity
correction or that will distort inhonogeneity
we@oenresteson. I n the present exanple, mask 202 PGI/S6BUE6/000356
available competisg @gouseel skul | i mage points and ot her inmage
poi nts that do not needi nhonbgeneity correction from

o0sp 78187 B g BB Somova

and %wﬁér;zﬂmgf H6@dheanaYe of FIGhe0 Amngan dieesestl, tud e@bd blocks are

distriboitert &roﬁﬁéﬂ?ﬁq@galﬁ&%% Eévpdéggeﬁﬁ@”@é in ,9 G At ghe
eXPeng%‘{J% tgrgb‘l"% )%91 thatisAartdttsh ﬂrdfhért ‘Wi 'uﬁé ERa@hple,

alne as can be under st ood
the MAeNHBONG @ﬂdmlad blockshis reduced iems3as@ ipdilGi §0>te 6|5§yn HG. 12.

For armpafieam 1o Msiouzpbx 2101 2 shnun i FE: 13.hs Showh e
A d.str@%ﬂtﬁ’ﬂ i ¥hé Ttd '@’i rgee[cdarﬁaﬁgtn@g@éd BIYckS RS baké uniierms and are

apprecr ate tissues of the sane cl ass
withinid halrawaahfje. sanme neasured intensity and different
cl asses of tissues will likely have different

[008%1&11 253 égi:ﬁzOfbll-' 8{5!1 gh(%gg ncge;lﬁéégé iﬁﬁin‘?s bre Q&%ﬁ%ﬁ tl?é;geed

blocRs2%6! !n&%’t@eﬁib@ﬂﬁn@ﬁteoﬂwnhétcedtrtabpdnat/m édtfh mblbclms
Intensity. As will becone ac{)ar ent bel gw, sel ec

selegtedcgirerriasd el r"éstf@ﬁ@"&o enis, RBvaai RO b drd block
may (ﬁngélt%{:%gt BF rﬂo'?g ??Mht ‘ﬁ‘i’é){)ﬁé%b%t éa?n bd Bfderstood,

see Wl escr | n nore
the statiedlar pesidon of ﬂ%%ed\pomnroeadzmseemblwk@houm leavs ng material
‘ val ues of the seed points are fit to Equation (8). For
effegtian ther Méewlt illustration, it is assunmed bel ow t hat
t he |ntenS|ty correctlon functlon [f2(x) is used.

[008;5 US ﬁE&y nfsaé’re%l@étéﬂ eméerﬂtmat zwxaaaycbé performed
Z0 = 1+ Xs &( The fittin
to deiemam megntelmeltygpu@gtlcm ungtlgrn )Q by flftll’]gsthﬁ@%@sl.trﬁ@ intensities

of th}e' (L sut§ [?%:{t@gl @/ aﬁg?&%ﬁﬁi Féf%hgﬁ‘\o%%néﬁﬂﬁm‘f&é@ Rbp 218

is pléﬁécﬁ &1 FIB‘ pvaskraghe intbhiied shawnlie thes BOI are vahiesiof I(x). The

reglgr?%ytgﬂqﬁ%%oﬁ@&gzq Q%i@nnggtbaa{% Theymag 2B ndiaes, fhat the
mag\&/@ IQ Geld i %%wz&'ﬂﬁﬁg hytthe Fe)d ﬁlﬁﬁﬁdﬁé@leut?&nﬁ\&@ Bronounced at

ues o etermned the in Sity
 the lsattoracegion o‘flihemamzm (x) is determ ned. As can be
appreci ated, as the seed points are expected to have

[0085] - g&ggnﬁg“m'gﬂﬂggé%@/%yggyﬁggﬁﬁ ) Mgk BN 8 dofrdcfed

lmaéé ﬁie@t b fbafanw &ifiete thg ﬁége?@dt blhﬁ:\gef |ﬁelutle9ﬁ:orrec’;ed infEye
fect of noise is assuned to be ignor as

* poinisovich Bava saBieciaskiniansHY ¥alperAl JABA TR B e, The

corr&éte rﬁ%lgggt\% ?ot s?% ?Yg,cfSF st{&‘?ed‘ YRR intrAEmbhy304. rﬁ%“ t

Ical averagi ng. The effect of
corrécted Gmagy& rhay berdttred in eddispldy whemonhsucteas! bl disiiay hutfer for a

I d bed 55 S15
monigF. e q?é’ﬁﬁéﬁé\%byeqr&é Silies R R e fog rpagbe
stor%%n henséyord ﬁ?b?’érﬂ;@ of ﬁeﬁﬁéﬁéntqlﬂfof Zbrre&ﬁ}@ﬁile MR
, the cal cuI at ed are stored, such as in

imagreridre/stooed dater meyrsinoplyi ln@luciﬁe/abﬁSngrthe coifigeniz ehthesintensity
cor 0 g LES TR G o ey e

datLOdIE@atRIfrbfE®e intenbity c«b@é@tﬁom&mcﬂ&m rFepexmphEe, Waaralues of
stored for displaying, the corrected intensities may

be stored in a RAM and be used to cal cul ate the

di spl ay data, which may be bq turn stored in a display
buffer for displaying the cOrrected i mage, such as on

a computer nmonitor (not shown). The stored data may

al so be transferred to another conputing device or

| ocati on. [0057] Alternatlvely the cal cul at ed val ues

o o, o



[0060] At S132 of FIG 3, a region for processing is

sel ected fromthe MR i mage, which nmay or nmay not be
wee@pssssessed. For exanple, the RO 202 in FIET/8G2006/000356
corrdetedriniensifies aaldubatechagcording:teeb geatiorns (2) eay bgisttretloABe

isoB§ QSRS e s BB G LR tnstes
for ANAHNSSHRVIA the MR PBagdirt SorhB embbodifentsuned that the

RO 1's the region to be processed. Seed points will be
selected fromthe selected region to be processed. In

[0087ny Dasealculated er sforad valles giay brysed i Bisplavia EairaFice MR
: e r&i.C T
imagl el et oid P20 in PR R ditafhed by subsituting
the dhginalmeasp@idihtenditiestin image @00 6. 6fwitivthescaleidated
i nhonogenejty, the effect of .either .of ichis
corrgeiRAdRRenattiepi Pt oqqﬁfe.sp?adwgr'@ag@&ﬂ'aﬁsg?‘@ R $9 he
corré%gqnﬁ?;brﬁfo 08t alipbrRMdiRatehepradBntaticrsorhe tARSimage
Intensi ties of neighboring image points may al so be
intensitiss dethedgrainutissuss than the orgingbimsiges2QQ does dkssfigldd

inhogioencyds REPCHEGTaTawRt e BRERSH0 Khdteylddba ™
repre§&stiy 8 phsticlldr tisdasldddseduth amtid evhitegnatter, & dete uniform.

processed. [0062] A bl ock of inage points refers to a

set of inmage points that are adjacent to one another. .

[008@]e i'ﬂ_ﬁgéb@(ﬁ Hf@%H%Wd@K'W?mﬁaﬁﬁ %?@P?HQBE? pg?omatlcally
- 3 . I

osr BSOS et PSR RLcot o A EmaR S Tesdugy e
. progrhZemaly be Wiitled inrayy switahle compoiter lanpoajerascan beaviderstood

I mage bl ock may e equal image points in each
by PETSRINSH U T 31 oh EHOG0 2 TRBBE SHTBERN MRTTA, 04 uch that
whe?rfﬁg%o UIePeldb BRANB ikithiRNShS Bre T0HdRd dtfprbdesd 10T €onfputer

D, each 1mage block will be a square block having S x

100 $ nausast taoperforny thepathovesproceduiee Thedgault of the pregess, such as

e RSB S A NS el RO A
10437 PhA\Ebe erEpeiitied to afotiay chrapatetitiifoaghriutputmod. Theaksult may

as from3 to 9. The nunber of i mad%e on niﬁsi(fj n each, .
alsoheydisplaypdin aspBMeidnomior I RNYFEPehgisPiRy TRRRAISET yview, as
. Al hand, a larger block is nore
'"usfr?ﬁetg}l;ﬁ?ggc]grﬁhﬁ?dﬁlghage poi nts that belong to nultiple

ti ssue classes. On the other hand, random noise wl|
[0088]f ecAs the besapyreciatade thehprocesas landiroethodadesicEhed abpugenay

BB bl ookl nBBRGRE R BSRLeldieciique
In paRielidF ait isonst ndR88aty thteinde TRed, fdsadiseuwseliaabove. The effect of
Illustrated in FIGS. 6 to 13, the MR inage s divided

noiseeris sedugast when dhe seedpoiats arpnetfplediad dyplebyf from seed

| o g 5
e
correstiorpprozieesmctorditdto an eAbodametieofthe presenttilvention may also
v e e iy SRt 5o RS Sbfpntona
inhoffsdr) i || int 210. Th -
inh bl oc rﬁé@%é%%\ﬁﬁhﬁcﬁl 7rias gng%ebfglcﬂ but one gf

skill in the art can readily appreciate that 3D bl ocks
[009n bEheemiblogimeaisras the prasent bveatismmaite applicalie immany

rec 33 s REBHERSE RN RS AR 305 Syl S s
whetd fieRliHRoMogenBiY Isprebént rﬁaY Beecorreaged pocorting?Aigembeadiment
shown as square-shaped pixels but in different

enbodi nents the i mage points nmay have ot her shapes,
such as generally round orng xagon shaped in a 2D

i mge. The shapes of the i ge poi nts may be dictated

by the i magi ng techni que used to obtain the i mges. As
can be understood, square and cube shaped i mage points
and bl ocks may be convenient to process. [0064]

o, o o oy o o



and tissue bl ocks. A background bl ock is a bl ock that
has a high percentage of background inmage points and a
wo e@s0s86Bl ock i s a bl ock that has a | ow per cene@meGuiNG/000356

of theaplegeotinyentien;el ropicess Hiscussethpbeve maydkg yinaegjied by

por s NIRRT P8 SREF Rckt@len 6 BB b Teps R d P e

partiguldr applieaser.i es hi gher than the background threshol d
may be considered as tissue points. The background

[oﬂéﬂgﬁﬁgﬁaﬁ%@e\yge ‘g{gﬂsgf%dapéﬁ%?deagggn anyesuitable oo
exp%ﬂgt %e§§eq§ﬁ4mﬁﬂﬁﬂﬂ?&ﬁpﬁkﬂ#@geﬁaﬁuﬁﬁﬁg@ﬁﬁéﬁﬁ%especmed

‘A" per cent age reshol d may al so besel ect ed
to divide the blocks into background blocks and tissue

[0092]oc kOf coursenthesahnsi desoribed mnbrdiventsaie intansieldpde

O L TL TN T T N

to n’@@iyﬂhédﬂﬁﬁat@olﬁ ofcformns afrah?embﬂﬂoﬁ;ﬂ%s;fdewi% ard efdenwfbperation.
i mage points . in the block, the block is_classifjed

TheaaV%nttqns gaibebuwten@mm aneampags alksyehymadification yithin its

§ﬁﬂ§a er techniques nay al so be used to
SCO‘g@wd é#ﬂﬁis |ﬁ$o background and ti ssue bl ocks.

Wil e such division nmay not be necessary in sone
enbodi ments, it can inprove the processing efficiency
by elimnating blocks that will have no inpact on the
result at the outset. [0068] In the foll ow ng process,
background bl ocks are ignored and only tissue bl ocks
are subject to further processing. [0069] Assum ng
there are "N' nunber of tissue blocks "w' in the

sel ected region of the MR image. The bl ocks may be

i ndexed using an index such as "i", such that a bl ock
V" is the Lh block, where i=1, ..., or N It is also
assuned that there are "M nunber of distinct neasured
intensity values ( m ) for all the inmage points in
the tissue bl ocks, which are ranked and i ndexed wth
the index "I", where |l =1, ..., or M For exanple,
they may be ranked in ascending order so that /mi is
of the |l owest value and /mMis of the highest val ue.
Under these assunptions, a given block Wlhas i mage

poi nts whose neasured intensities have a nunber of

val ues selected fromthe set of /mi. Assum ng the

m ni mum nmeasured intensity in block wis /mj and the
maximumis /mk, then 0 <j <k <Mand /nfj /mk- The
range of intensity in block W is thus j =/mk -
/mj- [0070] As can be appreciated, if Ris large, the
block wis likely to have nore than one types or

cl asses of tissues. To select only blocks that contain
one cl ass, any blocks that have an intensity range
(R) larger than a threshold value (Rth) may be
renoved from further consideration. Thus, the

candi date bl ocks may be identified as those that
satisfy the equation: [0071] As can be understood, in
di fferent enbodi nents anot her range statistic may be
used to identify candi date bl ocks. For exanple, a
normal i zed range statistic nmay be used. In one

enbodi ment, candi date bl ocks nay be identified asose t
asat syt e equat on: Ki' < Rth, (12) where R' (=
Pm- n ) is a nornmalized intensity range for the rth
block, and r mand / nj are normalized intensities. In
one enbodi nent, a normalized intensity may be
normal i zed agai nst the nedian.intensity (/mM2), such
as by using a nornalizationsgactor 2/mM2- In another
enbodi nent, the nornmalization factor nay be the
average intensity of all image points in the sel ected
region. In the following, it is assuned that the
|ntenS|t|es are. nornallzed as: nI =1 2(/imM2). (13)
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1.

Mo

FIG 6 according to this procedure. As shown, the
candi date bl ocks 212 are not conpletely black and the

woem7osaedi dat e bl ocks 214 are shown in bl ack. PODF61004800356

can b rstood, each candi date bl ock so identified
n¥%8H§H6§Q|§ ass of tissue but different candi date
bl ocks do not necessarlté%contaln t he same cl ass and

frayetbodiciiceriecting rdnedeetismsonapee (M) iage coMmprising a plurality

g oE Sl Lol XAIED PRl o

cdepErdiant ioh, x, tsaid nmtidodiedmpbibingks are first further

filtered using astatistical nmetric. The statistica
TSI el Ao TViPa SR ST UB RERER, B8 e

| nipoirds | éach sded peint hagiagrocodrdinate ikje bl ock. The

statistical netric may al so be the node of the bl ock,

1. eletéidiniigdn interwitydoriaetion Suotional(MEbY ﬁmnghﬁeasmea
p0|nts in the block. [0077] In a particula

enwaténﬁlﬂﬁs of 59 sqesk paintscigl mbe) r.léxsaa’;leeemaea Rrelynammial

ts
ASTTGh A EGUCRIRE kGRS ydpl S ogbidac i
Wheleterhened by sdetffittingsamrd cl ass to be included in the
seed blocks is the brightest class, a particular
cawtaiﬂmg dobméscteaymbgeeidntprtsmtﬁdonréctéa irabge moﬁrité)thatstave
satisfied for at |east one nei ghbor or equatio
( 1§prrp§te§dﬂte§\sit@§ Ie(exe), &i(xe) M%%FU'BTQS’C%%COVQ'“E to lcéx@ (00 /
EL > D, (15) where D>0 is a threshold value. In
one éfbodi nent, D may be 30. Another value of D may be
sed in i £ ferent enpodi nent. The val ue of D may be |
*&f? Etﬁ“é‘a‘? an lafradly eaMPRISING #@H"Q&Fl&*ﬁs S@E&%efﬁﬁ'ef‘{?e‘)f said
ﬁ%ﬁm gquation (14) is satisfied for at
P§§§F %ﬁghﬁg?% or Elock, t he candi date bl ock w
| ikely has a class of tissue that is not the brightest
Bhiehnmetiaed peelgim drey glaingBbeemprisiog sheringavaluesg of &¢x).
nedlan When Equation (15) is satisfied, the candidate

BAERlof 3ngBnkSPLRIAL s e B5HplG Bhekae

iprtageess of elimnation, the remaining candi date bl ocks
forma continuous region and the absolute difference

et ween average jntensjtjes of . each pair of .
ﬂzﬁ ilies Phar Y ShaRE sl ik GeuisS diskvingesaia correoted
hol d, D. [0078] As can be appreciated, for
d ferent types of MR images, the brightest and

darkest classes of tissues may be different. To sel ect
ThemehetrEambene of clarss Jf tor 5, comprising corsectingssaid MR image

%Lﬁ{%i@@rf Bék)r ex@%ﬁa@?gg @r&s'ref%dg@ﬂﬂé&gég@?%l giig Ho

for a darker class of tissue, the order of nmsand m-may
e msthachellanyasne af claima ridiers; tvawatelyl(gehaoa dagree efi2i n
the art. [0079] A further elintnation of bl ocks may be

THReBiaf L e e PR iietalufixL Bhs idarn splestgd from
IBQSRAN) Bh6 KGNS 13 FGATSH Wheid R2) BieSbOIGRAMIAR furdion, and fois

tric for all remaini'ng candi e bl ocks is
ot &fi sadd caefdicients dgieamines byhaaidA#iNg.o deternine a

range i n the histogramwhich contains the | argest peak
dom nant in the histogram Any
'mﬁﬁggﬁﬁg£§ﬂgg§?52ﬁﬂg“% the netric that is outside the
determ ned range is elimnated as a background bl ock.
As can be appreciated, in T 1-weighted i mages, the
cerebrospinal fluid is darker than grey and white
matter and thus contributesyhittle to brighter
regions. In one enbodi nent, the range may be sel ected
to include 80% of the blocks. Thus, 20% of the bl ocks
that have the |l owest netric values are renoved. In
this case |t |s expected that the reaned blocks

T - o ..




are 8-connected in a 2D i nage or 26-connected in a 3D

i mge. Connected bl ocks are al so cal |l ed nei ghbor
wWhb@cksse3f 0082] If at this point, there is stiPCT/862006/000356
() ange coondirerte of carapisetaCartesiabks y antez caomlinries Mdbeks

may be sinply downsized to reduce conputation tinmne.

Fax)=RRYBRED1 0, H+Po R DB HBGH Bt D2, (UAEH 02, FTOOIOWEE+P1,1.0XY+P1,0,1XZ+Po,

nel ghbori ng candi date bl ocks may be renoved. O, if

t wpY&di dat e bl ocks are close to each other, one of

them may be renoved. Renpving closely |ocated bl ocks

(il) $aid woprdivatsr X 6PPsises SaNGHEAN X ARA Y eitinalRs: e t he

field i nhonogeneity is assuned sl ow varying over

space. fPhefxwirep: of +tom¥l+ Bse)é*bpmks*ﬁayx)be sel ect ed

dependi ng on the particul ar application andavail abl e

ba®fe: .cldiffa8Blo B! Whesdn sBRVGIUEdI®y 6Eiathge points
107@?%@9%@2@%#&%t_e% such furth?r/ﬁr errlg)(/al angd p

repoesaitz plyrality of classesatinagedmagiter,aidselegting seed prints

t he .seed bl ocks are distributed throughout the region
COUPRER9bY candi date blocks in FIG 10 (the expected

white matter region) and are isolated fromeach other.

| rsedéntingesseadblocks fiemm ppRlinuUSTEgiNIR SRt MR Kgage, said

reduced from. [: : 0 i :
c it FgiE BRrlfiaeh By hiadsp e isreecritinglons Gps of
13mafedshatier, chbh seid biddkaving afplaiadity of intzgjet poinist and
anong the seed bl ocks are quite uniformand are within
a MY ArfteSge pORB b Said i haledd Klocldas ohe cfeeill seed
i mge points are selected fromthe seed bl ocks 216. In
orpimisbodi nent, only the central point in each seed
bl ock is selected as the seed point. In other
11. TRERRSIhEBIYf Tlai V0, AV isreirP@iatitlyl dhed dlesaie eded Ipoirits imgelbeted
sel ected, or nore than one point may be selected. As
froemeach and of saisbieed Plecisar ti cul ar position of the seed
poi nt in each seed. bl ock shoul d have no materia
f t ' It e i ks has
12. TR o by ML W8 ool e dachif T b Said B8€d blocks
apentral ilage poiétachsaid sefestingtamisiage point eemptses selecting
function. /f(x),.hy fitti .t he asyred intensities of
S?‘ﬁ&%@'@t‘l 'rﬂﬁé%f’g"{%@sém?a?ﬁq%ﬁé F@?%ﬂfﬁ%}(en’pl ary
: i nhonogeneity intensity map 218 is plotted in FIG 14,
13. ThB@hEthHoRefidHyesIfd bf @ainsh 900 1R, Wherdisait seathbloeks afe
/f(x). The regions outside the RO are shown as bl ack.
isplatedhdipr each odfi®fat es that the magnetic field is
slowy varying and the field i nhonogeneity is nore
36 89 ONWALdi aRs]
14. THREHRE ly AEoPaaRRTA0 RS 2 Rbrei Salth ot flock?
didtritmutet niedughonbsaid coatinuousyregialy. be obt ai ned, where
the corrected i mage includes corrected inmage points,

ich,h t I nt ' I
16. TR BEHER G2 SeofBrie T a el <BR SrtfpEfis hafe =
s8R sHhpesalid adamésizenory 104. The corrected i mage may
be stored in a display nenory such as a display buffer

for a nonitor. The corrected.inage ar ot her. val ues .
16. ThaoaINBAe! SRITL IO GN TR SRIB Agegs da i el apd said
' orarily or permanently for correcting the
Sﬁéﬁ?ﬁ%%éﬁgghe stored data may sinply include val ues of
the coefficients of the intensity correction function
17. Thermethoerofudaim Thewvkersiresaidaubergonsiats f 13 image points.
alternatively, include data cal culated fromthe ,
intensity correction function. For exanple, the val ues
of corrected intensities calculated according to
Equation (2) nmay be stored. As discussed before, it
may not be necessary to calg*late or store corrected
intensities for all inmage points in the MR inmage in
some enbodi ments. [0087] The cal cul ated or stored
val ues may be used to display a corrected MR i mage.
For exanple, the corrected imge 220 in FIG 15 is

I oy .. o



illustrated in FIGS. 14 and 15. [0089] As can be

appreci ated, the process and nethod descri bed above
woray7ksssel cert ai n advant ages over a conventi 0nH]3T/SG2006/000356
18. Tihefrosthpeiafi dlgine 65, wheraim saiddViRi inage is iwpatimepgions! and said

s% not necessary to renove noi se, as di scussed above.

ﬁBeéﬁ' #&AMAEE noise is reduced when the seed points

are not selected individually but fromseed bl ocks
19. Themathed of akiirdt18; alHereinapii¢ seuarat corsisi§ 0f 26 limage gloints.

i maged matter. The correction process accordi ng to an

enbodi nent_ of the Fresent i.nv nt| on

20 Ther MR AR o oGP dRITG Se HDRTIS Seis 3t s region is
f%rm BEHEPSEREDIOEKS RSN
{) m%%%gmd g?“ %gﬂiesﬁggdl nments of the msent
i nventjon ng [ fle dsa
| ekt oS Pl BT fine? STRRIR ey 8 WetiRiRg
§ S gRIBhEN cbAsiBisSSAR: g@%bﬁ’l%havm

correE g‘@ aot;%é%'lnﬁhﬂ‘ggl @E enbodi rrentcofSIt he pr easent ' g
i nneasiad inkinsitiesoefss rangestatisticdeap than asgngre threshpldyand
nodi fied by persons skilled in the art for a different
t yseleotindvsaidreagd bleglenfiomgsaich cahdidpter biockl$.ar
application. [0091] For clarify, the word "or" is used

21. 4 At rcain? 20 Pnefeh SABRLUIRCSHBIPS Fikua sb it mage
polirfite imeaeh spadndbtaehlock%@é}(pezﬂedau regresehtond olass of imaged
descri bed enbodi nents are intended to be illustrative
"BRUS - and in no way linmiting. The described enbodi ments
are susceptible to many nodifications of form

22. TH RRURIES clain Redrtlaiffe2 RiviseraitsAld deng® btatiptic & 4 abrmalized

The invention, rather, is intended to enconpass all

rgngé stedistie cation wit h| nits scope, as defined by the
claims. WHAT IS CLAIMED IS: 1. A nethod of correcting a

23, fFfegﬁx%EHd‘d 6@&8@%2%&%@% 58 m?ong rRRAIREY Safide @g(a‘?*gﬁé # feb¥ than 0.5.
measured intensity /m(x) dependent on x , said nethod

24. Thenmetrgichof am.sebm: of niginne 20 tp @3nwheneinieaghccangidate block

expect ed ensi t idimge points, each
o&glaﬁ[e Pﬂ egcggﬁﬁa %Eﬂogﬁ determ ni ng an
intensity correctlonfunctlon/f(x) by fitting

25. TRRASHIR 6MAgN6hé beslairhs 20itd ZaeaMep@mnmgbcpdlmt(sxs)eash
/ f(xs) /f(x) being a pqlynom al function

cepaidate blaskdavan averagsinleasiy, ang an @ é@lvt%aﬁﬁf%%%etween
tﬁsta%ﬂgé%té%lt@ &k dddh pdifof ] hl?&*ﬂ?%@éﬁw eO(ﬂE)&l@é:fsqgss than
I'ABgE €O at

rising correctedlrraep tst ave
a:thremdl@.d intensities /c(*c), /c(*c) being cal cul ated
according to /c(x c) = Imxc) / /f(Xc) 2. The net hod

2 Ok AR o e R oo

:dTmmmag;é afd Withinla REgiGh af mé’resmrmard pMR@nageri ng
vaI ues of /T(x). 4. The nethod of any one of clains 1

d d
27. Aqé@lﬁl@at%fretaaglélg%@géﬁ%gtg)p%nglcpnfg%rtéf g&%;%e‘pﬂa%pﬁructlons that,

\ﬂﬁéplo?ﬁbp%t%aé(%nQ%g%aga‘iilnP%%coﬁ utetSo PRifond tﬁé n?éﬂﬁod of
one al ms ising c rrectlng sai d

anyagres ofyclainis d ito @61 ng /rr(xc) with /c(xc) for sai d
corrected image points. 7. The nmethod of any one of

ains. 1 to 6. .wherein [f(x) has a de :
26. 4 gBimguteS o L SO Lrsichan 5 eIy EBrfihyripagon WA said

prot&sIbr Sedig phédlofy staring cotmputéraadontalsiddhstructions that, when
I f2(x) [1+f(x)] /0, where f(x) is a polynom al
function, and /0 is one of said coefficients
determ ned by said fitting. 28. The nethod of claim S8,
wherein(i) said coordinate X conprises Cartesian X, Yy
and z coordinates, and f(x)=f(x,y,z)=p 1,0, 0X+ Po, i

.oy+ Po, o, iZ+ P2 OOX2+ Po Oy 2+ PoOll Z2+ Pi ,i, OXy+Pi

, 0, |xz+p o, 1,-iyz; or (||) sald coordlnate X

o - ~ o e

o .



11. The net hod of claim 10, wherein exactly one of said
seed points is selected fromeach one of said seed
whb@aksse3ll2. The net hod of claim 10 or cl ai m 1RCT/SG2006/000356
ewbeuted byesmith pravesser, ediapt saidcamnpidrs tonperfeim: e method of any
i mage, poi nd sai d selecting an i mage poi nt
OESﬁgPF@ épgﬁggcting said central inmage point as one of
said seed points. 13. The nethod of any one of clains
10 to 12, wherein said seed bl ocks are isolated from
each other. 14. The nethod of any one of clains 10 to
12, wherein said seed blocks are distributed
t hroughout sai d continuous region. 15. The nethod of
any one of clainms 10 to 14, wherein said seed bl ocks
have a sane shape and a sane size. 16. The nethod of
claim15, wherein said MR image is three-di nensiona
and said shape is a cube. 17. The nethod of cl ai m 16,
wherei n said cube consists of 125 i mage points. 18. The
met hod of claim 15, wherein said MR image is
t wo- di nensi onal and said shape is a square. 19. The
nmet hod of claim 18, wherein said square consists of 25
i mage points. 20. The nethod of any one of clains 10
to 19, wherein said continuous region is formed of
candi dat e bl ocks, said selecting seed bl ocks
conprises: identifying said candi date bl ocks fromsaid
MR i mage, said identifying conprising determ ning
bl ocks that each consists of inmage points having
nmeasured intensities of a range statistic less than a
range threshol d; and sel ecting said seed bl ocks from
sai d candi date bl ocks. 2 1. The nethod of claim 20,
wherein said range threshold is selected so that inmage
points in each candi date bl ock are expected to
represent one class of inmaged matter. 22. The net hod of
claim20 or claim?2l, wherein said range statistic is
a normalized range statistic. 23. The nmethod of claim
22, wherein said normalized range statistic is |ess
than 0.5. 24. The method of any one of clains 20 to
23, wherein each candi date bl ock nei ghbors at | east
anot her candi date bl ock. 25.The nethod of any one of
clains 20 to 24, wherein imge points in each
candi date bl ock have an average intensity, and an
absol ute difference between the average intensities of
each pair of neighboring candidate bl ocks is |ess than
a threshol d. 26. The nethod of any one of clains 1 to
25, wherein said plurality of inmage points of said MR
image are within a region of interest in said MR
I mage. 27.A conputer readable nedium storing conputer
execut abl e instructions that, when | oaded at a
conmput er, adapting said conmputer to performthe method
of any one of clains 1 to 26. 28. A conputer conprising
a processor and a nenory in comunication with said
processor, said nenory storing conputer executable
i nstructions that, whenexecuted by said processor,
adapt said conputer to per orme nmet o o any one of
claim1l to 26.
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