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GENETI C VARI ANTS ON CHR 5pl 2 AND 10926 AS MARKERS FOR

WOUSE L N BREAST CANCER RI SK ASSESSMENT, DI AGNOSI S

'S AND TREATMENT BACKGROUND OF THE | NVERFH2$/060804
Breast cancer is by far the nbst conmon cancer in
worren wor |l dwi de. Current gl ebal incidence is in excess
of 1,151,000 new cases di agnosed each year [Parkin, et
al ., (2005) CA Cancer PE@I%REPTS‘BN 74-108]. Breast
cancer C
parti cu ar y arrgggst p[ggﬁiﬁ%tatl ons o@ Nor t gretl@%%ir%%oelqan
ethnic origin, and is TE@EMNEGALNHIELD n t he Unit ed

St at es cd rate |

Sates Hie AnOual 395aRt BN ARd LICLOBIGR JLe dhpouna
andhaqﬂkhmeeahtmealtdumpmsntdoaverage Rates in Northern

Eur opean countries are 3 h. I n the year

2008 it is estimted tﬁgégégﬁhhgéﬁggM/cases of

i Nnvasi veakkeastn c@NCigehkk beidi agmosecﬁhrd’mlbhe Upbodressive

and_40, 930 people will die fron1th dIS Jemal , et
neyrodegensagfiven srese Fhafi ngergag g% PPSt (fiter middle
agé' Ot £ MRS tsyhp tafld ethauddd tuhal a@érd¥ %é’étc'tr@ t@8flor, akinesia

| obul ar carci noma in-situ di agnoses expected in 2008,
anftr 5HYBHL hdiTHed J@empes s pakinesia t g gty are called the .
thEéQbﬁ\QhJﬂ:t ¥1§1fxs dgy ebQPkﬂgsJH 'RASY RGN dnd bAcBYdEN them are

S. (T1.e., 1 wonen w || devel op breast
Cati,aﬁ@ ebYdi‘thngeiLh@tchEr |d%%1)h 9% Jppanipergieanesrens projected
r d r eg nt
e e OF AL MR IS EEPELIF] Bl Tetiolooy of the
dlseaseb r tmsstEhhcarkricyng 9 Mowelery eacCumliatddy ievidpace suggests

esen asi r i5C
tnBf S Uhhh Ml BB 0t MUK Eah o i RkAbR by abnormal
miteshondrisdl y f[u.ﬂlenmbn e¢f alnigroa®e8atalA d@w&'mei"gi‘bi npeurons
58, 71- ncreasin errph sis js falli 0 t
trR et 1 k| B R rata i i orde [ Br ) Ak QikHEse. e
miR6CHBAIriR] IBeFfuheBiohr Bast bean CassuniBide ltd ribgieduahtly cause
can be nmanaged by nore ntenswe screeni

oxSABLLYR atlESENGA NERLITES, Shor FRTEIT hBPURPEPSify, thereby

rebﬁlﬁﬂﬁfs Ofini ndlﬂéxﬁkb’de@eﬂbr@t(iézenel XAhhglkl Yisdad.Sci.991:111-
g 8 g actic surgery. Mass screening programns
1184672293t lite a huge econom c¢ burden on health services,
whi | e prgveRrfahtye tder apia%kiRay¥h' 3Ssogid@ i slks anﬁloughly
quality of life consequences. Cenetic Predisposition
clpgskBf Bt iodeceredhak whaprosmest cl(@eddsabiorhomrdr i §Rrgical
mah36EREst T QL+ BF &N 1CA NGl raRli Bn§ Nd @R 'E}FégeaCthJcﬁl.c%"EQ.on is an
genetics. Regardi ng the [atter, approxi mately 12% of
es}ba‘eéssh@bntberM|éﬂ@srﬁaﬁéd@'heaér anpasiig refeaj@gnge In the
0 :
nehThBHLET ipiefRls A Gpe Ay hent o Hoedl ¥ compensate
fopr etiespmgrcusmmmegomemm BRGARnebnfencijomadepatured by
a ed b cancgr k ie j
Pafﬂgng ﬁe pene r%nce egt?ﬁ%%esé%é%%ﬁ%% f#%%wm%bg596x$ﬁ%rkable
thplragentzec ofeflfikcAk . antit BRGA? saliflat tloals ©a&. nagemwburgxckeds the
re .cases .ofbre

SEERFEITCRNE 1 T SRy e CRFORRF T oL ftes i e’ tB6ERR: witn

a PRl idecagbbkersde alnmlwabranoopra%mt btlﬁﬁ&ﬁem‘:ﬂm&&ém thereof
However such famli gl ver, ;‘S—LI ndeed %
ingREX® RETIPRYE af® f&' drﬁ?&% Gtg have Deen

obftafhkges with fewer cases or in famlies characterlzed
by breast cancer cases only. Together, mutations in
BRCAl arfiPWsreR? O LLLRATRNEERe 1252 0%%f LTfRPF | EReFigent is
tha@M hLirgbky br 8894 rLaNGRIars! NoRONuEQyRder tROPWreRBAL | 6f the
al | conmon BRCA nutations coul d be detected, between
2-3% of incident breast cancer patients mould be
expected to harbor a nutation [CGorski, et al., (2005),
Breast Cancer Res Treat, 92, 19-24; (2000), Br J
Cancer, 83, 1301-8]. This low "chance to find"
statlstlc precludes the respon3|ble use of BRCA
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Cancer 86, 76-83; Pharoah, et al., (2002), Nat Cenet,
33-6]. 88% of all breast cancer cases are_ex
WO@Q?"QP‘?“%% anongst a predi sposed 50% of the poBﬁTH&OB’H%OSO“
and the 12% of the popul ation at highest risk accounts
for 50% of all breast cancer2eases [Pharoah, et al.,
(2002), Nat GCenet, 31, 33-6; Pharoah, (2003), Recent
dumsrumty @x@cesrtarbedlt%@f 7heg: dmngseusaﬁfeﬁazmree]llts in the
re g’?érﬁf 0 stgfde%t %ﬁrpwgéd g%ilﬁnes:r.a and daily
ent| |ca |on 0 suc genetically predi sposed
flma:uhamdnal B‘Ioaadveheyedlxgﬁstgvpessdﬁabff@@ltsrem@alaS nausea and
emgnt_ strate i e or e e :
Vonrlmtvl\-r% hato ¥ ereolqls Zbil gm%]l 2%}?1#% d]fé)f es{e. sﬁf dopamine.
cibmgatiorganeegann prsdlamd wsiich eas enoistHoztattibeabypditdnsion,
ree rel atives nda ottir, et al (2004
taqlibartiing ed REPHETELS oy og BewSyeBical fBRLEstqtions such
as 3ﬁalﬂ15c?xrﬁaaﬂlon§he d@Qﬁbiblﬁ&Jtaﬁm @isﬁ%’dldmt alaivendekn a cause
famlial risk in Iceland is thought to be m ninmal
for FEA et al ., (1998), J Med Genet, 35, 446-9;
Ber gt horrgggn, & Jrder( 1\9(98)dedﬂé@sMJt ghe IHM¥pal, preparation
S195-7]. A single founder nutation in the BRCA2 gene
dogagr it jthiexepy c5eMHCIRY dheapifer effeRfionaylfidrug therapies,
in wﬁJ.QhS%bb Bmidle BEASS@r |43 ResCPaBPhAiAO MaRsbolism enzyme
.6%1n femal e breast cancer patients [Thorl aci us,
1n]@i.b:d¢ors ( SopaninanrgleasarceFentrab, anigimhoginergic agents and
d t,
e 0K S had 2 jcombiblon, ek, HBERES | 570 phppopetic
adﬁmc@pr@uam&y kprowe phiegnodes: teveibreewt kewrwar, there

i rou t hj l,ati
1s[ Tﬁ | n?la%daré nt ggs ?59 o%t % éﬁgﬁg§e 67 nd other
neﬂtﬁdﬁyegiefaltuveeél.seaﬂe&; I Meldightion 11 e res
Qiiga marstt e Iﬁkéﬁo/f@t th t

lial ris att uted t
ﬁgb? neRFiERko A - f %’er 6;5’6’8u &Fl o%{gr?rﬁeel}‘ é"ong aF'{iV%acks -
deeﬁe@seﬁi)%wldaegl aating f rurid-italrmb a&asih i cartdons, i skdé oeffects,
expl ai ned. _Fi rsltgﬁdeg‘gree relatjves of at i en#_2 %h L-d
an@eEPcﬂ’é }ipblepd §598EPES+hwl n ﬁe’i By ~-copa
mohB@h At RN ddaskibR! hreasd @Qﬁﬁ@éui’95%a expect dramatic
1.49- 6) [Tulinius, et _al., (2002), J _Med Cenet, 39,
efﬂscrt%.z]eveee Guringthe qmplegmert (o i tdghpptherapies.
differences in tbqsggm PIORGE! TNl S Wi thin a
popul ati on. Genes etween i ndi vi dual s nost
f r equentTihg meseetsmwetmlaéaﬁ de mﬂoyﬂféepﬁr gp¥el compound
N r SO £
R T O o o P upPfsses o
neuhelégieal gusstipctior dvyliimgiipitangyphre athiaihen PFeagession of
119 0 has Y dopkdh
paffi Gl 410 GpRadl) A rBER b ROPRERE s iy e
diiseasaoaslrammal t’drenerw amoﬁ,onacmd slequeﬂceo®fb¢fm:e first L-
dogrot deLdnbge he gene. Most SNPs may have little
on gen RUnction, while others may al ter
tr anscr |'Ipie| Presenti tmveptdnsamah:au.e@nout)reisltamiﬂviet yeséarch to

cBBRGROT bR | R TR R e RE s cAbedipys result, they

sucheedéd Oin @ebahtong &r apmpoaad i ﬁepr@ﬁent‘é&‘rlsy othef following

ei ther short or long stretches of DNA. Genetic
GeRgrhofhTEhe ddnfer Vi dFYERESS SREASFIHRG 1Y} eimproving
mi¥bERSAAYiAl t SindthdrAN Rt dySeauangotbcping €bA8, repairing

may increase the anmount of protein produced fromthe
neyspB, a¥tiveFydectitas @TEARNBNIGYEREEOPr A8 nPpFR ddceamPlished
bag¥dt91‘? ’&?é‘g:rbo‘%% gengthgs pol ynor phisns conferring risk

cormon di sease are uncovered, genetic testing for

such risk factors becones inportant for clinical

nmedi ci ne. Recent exanples are apolipoprotein E testing

to identify genetic carriers of the apoE4 pol ynor phi sm

in denenti a patients for the differential diagnosis of

AI zhe| rrer 'S di sease, and of Factor V Lei den testl ng

o L ) o o " I L




10

15

20

25

mani pul ated (e.g., using small or |arge nol ecul ar
wei ght drugs) and may lead to nore effective
WO@W@&?%?HS. SUMMARY OF THE | NVENTI ON The pr eBeRP2008/060804
invention relates to nethods of assessing a
susceptibility to breast canrBer. The invention
i ncl udes net hods of diagnosing an increased
suscept Thel prgsent praentiennprevides \weldquiaelapenheempand , a
ph%%qrcﬂi%gla %ﬁo%ﬁ%ggns%ﬁlg%.lsﬂl%' t's.\élitio %ﬂﬁﬁ%d‘fanaceﬁse of
or diagnosing a protection agalnst cancer, Dy
sag§akcoapouny ceant mebhodir Kex s tveatiagd ooy ppsevéritingve disorder,
e fQ to b | at Wi j ease [ s .
anod T, B oBrBAR Bl obteb M8 Gefpravea in Ttem 1
toi Dvesdlioon al so relates to nethods of assessing
prognosi s, of individuals diagnosed with breas ancer
methods. BFSsdasd) g LHRLGReO LTIy CroRReesRiea ty oeneral
FobheBst(19ancer therapeutic agent or breast cancer
therapy, as well as nethods of nonitoring progress of
treatneﬁu of an9i ndi vi dual di agnosed with breast
cancer. n onellaspect, the present invention rel ates
a susceptibility to breast
MmN Nndiv1 dual , the nethod conpri sing
predence or absence of at |east one
gne pol ymor phi c (et ker on
gn chronmosonme 10926 in a nucleic
m t he i ndividual, wherein the
g at | east™2one allele is indicative of a
susceptijbility tjo breast cancer. The invention al so
rel atesgto a meghod of determ ning a susceptibility to
breast cancer, by determ ning the presence or absence
of at least one allele of at |east one pol ynorphic
mar ker on chronosone 5pl 2 or on chronosone 10926 in a
nucleic acid sanple fromthe individual, wherein the
ordat eant naidred£of the presence of the at | east one
allele is indjcative of a susceptibility to breas

cancer . | YREEFHE hér ESFRIENTENS | ERITh Fe&lt & i?W%F alkyl

gréaphod @fycdet e,y Rikg1a 1vweee ikl ignoup) reast lower alkoxy
cancer. in a human individual, conprising determ ning
loyREt ALFY1atINO¥Rt one at-risk allele in at |east one

pol ymor pRj, Crdfyde@htsS aPh§asb§en Natontle NPt MRR rdat 8 €t group, or
derived fromthe individual, wherein the at |east one
a paloaenr piks tdhrked leverpadkyddIFed narkers within
chr ompsogp é%:?ésemg wh?hshyld Sig1 Rt @108, a thienyl
presence of the at [east one ai-risk allele is
griopdi cori we nyfridyédr gxoun. segckppeiEbithet wroyper epgionally being
' 1e. i ndj vi dual he 'gﬁﬁpt' h r
Su%%?%?é%&¥ok§%ﬁegﬁ%ﬁ ?grn1§§ér%$nlng gggﬁéggitﬁggﬁiﬁﬁma group
congibtibmagt ofante ifolaowiman (1nditao dydb) cwnpthsi rgromatic or
eterm i ng.whet her at | of at | east
he%ﬁ‘goﬁg%glr%%p i crﬁgjfiseérni_iegla %&egggtgqxl’n&éa%ﬁl]cl eic acid
(19abpwer citlaiingttotipeom t he i ndi vi dual or in a genotype
2(;a;asetrfglrived fromthe individual, wherein the at
(Z)cdgven qﬁ%ﬁ&ﬁﬁ?ﬂﬂ?c marker is sel ected from
(30SheRddey B ubskEQrlibedQA B alkedd 15084p<,SEQ | D NO 235),
and rsl 219648 (SEQ I D NG 237), and markers in |inkage
(4di 8cBRFT9BE i FiPher ewi t h, and wherein the presence of
(shheorér | £A8H 08 ghbehe, i s indicative of a
susceptibility to breast cancer for the individual.
(67he Pedenxphgr@iPaset conprises in one enbodi ment
ihn 59@%% wROHE kPRI k&fuddentity, and the allelic
(7§ta?us 0 q?%e indig?d%ﬁﬁ,ﬂi .e. information about the
identity of the two alleles carried by the individua
for the marker. The genotype dataset may conprise
allelic informati on about one or nore marker,
including two or nore markers, three or nore markers,
five or nore markers, one hundred or nore markers,

o, Y T L o,
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five, six, seven, eight, nine or ten or nore markers

can be |ncluded in the haplotype. | n one enbodi nent
WO 2HEAUBY ot ype conprises markers in the chr orBS HB208}069804
region. | n another enbodi nent, the hapl otype

conprises markers in the chrésosone 10926 region. In
certai n enbodi ments, the hapl otype conprises narkers
(8] rhéliogeagatansequi | i briumw th rs4415084. | n certain

t e hapl otype conprises markers in
(gfiiae&egg?g}(%% ou#%mvvlth rsl @@41679. | n certain
(1@} Heweenbdkoxprrrhonyleghaph®t ype conprises nmarkers in
nkage dlse UI|I I t 648 e
SRS oo R AL %%%%%lf‘-]&, 3 gl B e Lower
allegh dawupenbi ned Wi th ot her geneti c mar kers for breast
cancer, Thus, in certa] furt r step
(A FE " Repamatl BT <PRE e AT ot | GiEfor more
lowde Alkylll gkoapds el e of at |east one at-ri sk variant for

breast cancer_not .in |inkage disequilibriumwth any
(13heeHsH1 fre-sn@bREY JLOWEr PLKPRY iHFOBRS e 12, Table 13 and
(11?%3&:%4.16%91%30@& gréap®| e conprising genom c DNA
froma human individual or a genotype dataset derived
(1%} orerphed ABHL | PRIFRATNYJaBTONDH. oter words, genetic
1 ERr b t hpsud.ocations in the genone can be useful
( gﬁ%gg H?Z%?lio% V\]}I;ll%h the narkers of the present
i nvent i oRy repraserts dethaleges abemal | risk of breast
cancer bgs o] [ t41Q4, .0f
mar kers %pgrggg}r‘:‘%% é)h%ldlgﬁ %egﬁ‘?‘@%’ﬁﬁshﬁ gﬁ]&(nﬂg{h in
LD) can Re depsedents s dwidrabes akemurand or | i nkage

cortaln SESHERERTES e 8B oFngriGe OB (ol aggew

(1¢i|aelqmﬁd>dyr guoupave val ues for the LD neasure r2

(Zg \Q{?s rkers of less than 0.2. | n certain
th markers that are not in LD have

(3yahuwéloh1k3xpegﬁw the mar ker s of Iess than 0. 15,
including | ess than | ess. t han 05, | ess than

(49, 6?%%%§§bF%W?P%fOW§he%kW t%k‘ﬂu? ‘cut of f val ues

(5004 BNy 9BwBE dhadxyekaps are not in LD are

contenpl ated, including_ values bridging any of these
(GQaPuWeq ar]rkéeYtb‘i’Wﬁrer?g%f@F‘ﬁfeﬁF%uPnul tiple narkers as
(79es&k i %ﬁﬁnaerix}cﬁlﬁ‘r 8p9f$1?e[ﬂl§ﬁegub§tﬂ§h§¥dn AetRVeIm | or more

risk of brea cancer. Thus, in certain enbodi nents
megheng dielastted rep the| giacrqm@@nseﬁélegeef ckies gilkyl groups.,
lo gfeéﬂk Q.OWQ?_t Qﬁ% latgxlo%% 2RE &dR %3'gna@ﬁ§i‘ sﬁ:fo@%

east t pol ynor p ers I s present anpl e
(8dorepy | iy gkowst cahexy r shoup hgprbxpnarildnwl %mﬂtl&iltad on the
ot d et_derjve 0 d

am\%ﬁgr e%%ﬁp thlgC?Ies ergec eb%f q1t0 tﬁ% {'ﬂeﬂ]bggg? %g%%@lg}éii lﬂjom thf? group
coabibtiisg bfio lpwey ekl c gmanker s lower ndiL]saanJe groms lower

[ reased. suscept] ity bre er
alg%od %% 0¥t he %agfgers atragdselcg%r%ba%'%&?om ?]L&%P%OSXPHOMHY
subSEQuhﬂad\l@ﬁBS pner st @GS 19weSEQ kL I‘glﬁ’roi’@&) and
rsl 219648 %#D NQ 237 nd mar kers i n |inkage
(99; 8eG¥FIS reiey L0 FiP9PRi sk assessnent based on t he
(109" kesge1d dgfgeamkﬁlsemwdrn\a&ltbkpngmfp,al so be conbi ned
wi.th assessnment. for thelp sence of absence of at

(1I1éa§tt%ﬁ"e"‘l1¥déﬁ PE¥bt HAR FYcI¥d®Ror for breast
(123Ngeiowdy RIMYILBLE @Edib,sanpl e obtained fromthe
i ndi vidual or in a genotype dataset derivedfromthe
(1B3ddiav inpgrocTRblti gFeyR netteatedgdixem thea@dromrps Gpnsisting of
n b u agt sa t 1
R et B e Y (5t s 7 thieny
Toget her, nutations in BRCAI and BRCA2 can account for
15-20% of the risk for famlial breast cancer, and
t hese can account for between 2-3% of incident breast
cancer patients [CGorski, et al., (2005), Breast Cancer
Res Treat, 92 19- 24; (2000) Br J Cancer 83,

A PN A ~1 o, = o - ' ——— — o~ o PN p—.
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in a nucleic acid sanple obtained fromthe individua
in a genotype dataset derived fromthe individu
‘VOﬁHQPQWH the at |east one pol ynorphic marker PgT“Pﬂmwmm&“
selected fromrsl 41679 (SEQ I D NO 236), rs4415084
(SEQ I D NG 235), and rsl 219688 (SEQ I D NO 237, and
mar kers in |linkage disequilibriumtherewth, and
groyps ciand benpetiyienyd grothd.at | east one allele is

S ngig pi t econd
(ﬂ?%ﬂ%ﬁ{ énﬁrrggw% A(nl on gé%geélj‘g%ﬁ%}ng]n? ,aBt' hgmgt | east
(1@heapnhywﬂnphnylnunkemyﬂsgseu@cted fromthe markers
set forth in Table 12, Table 13 and Table 14. The
invention also relates to an apparatus for determ ning.
a gemeémc2l nﬂi qaﬁ_ﬁblcﬁm ESRRAINGE VK Ceridrad [FoFmOla (1) or a
cgnputer readabl e nenory;

Sa%lﬂdjcréelteé’%ln iah’8°§ “ 4 ngﬁ‘tﬂ’fe conput er readabl e menory;

wher gharéiie RQUtcepeesemmlaat egdroghe exemut®d an lawer alkyl
processor to anal yze marker and/or hapl otype
9XPWPormation for at |east one human individual wth
respect tp, gk keaéfttéaraehglgwgaﬂp@t&n r&r&enoﬁefeﬂt:@d group;
fron1rsIC9416 9 (SE 36), rs4415084 (SEQ |
NG 235) , %&WEQQB&S‘E‘(@E@‘Yl [931@923’? aarPérerﬁYkeQ%mmT each
of! tRE s %@)‘E&bh&[i&" rBéll?fg" %Wb%lﬂltéﬁgcg%hﬁﬁfito%eaar two groups
out put based on the marker or haplotype informtion,
seﬂmetecil rExdye thet sn@unmsneﬁégnsnofnahm Beblowingk (1), (2), (6),

$§?r8n0ft Iahgréﬁlatafeasér Ot 1Y, rﬁﬂﬁ Qfﬁ%i?@sé%&e% by the
icin |cator breast can e man
abpndlmjdual. I n one enbodi nent, the at | east one

0 phi is selected fromthe markers set
(1$o#¥ﬂg%ﬁﬁ*§%rg£§§§57able 13 and Table 14. | n one
(2¢mbowermeritkoxtyhgroaps i ne further conprises a risk
(6ge %Wﬁﬁﬁior br east (ﬁncer associated with the at | east

3 &Y &P8Pe AW/ or hapl ot ype, wherein the risk

(8neRsaLbger tomsed on a conparison of the frequency of

at least _one allele of at |east one pol ynor phi ¢ nmar ker

and/ or hBpITRBFSESPRS 22 Hahoge™ ¢8R/ i ndi vi dual s

di agnose§5Vﬂgﬁfelg@ﬁagtaqwge@nata;ﬁ i ndi cator of the

frequency of the at least_one allele of at |east one

pol ynor pﬁ'ﬁ CFREERER L8 R/ AR o Ry BR: i #P% plural ity of

reference,i Rdpyedtidt s, af@d oher 8EN drdRipksndizn dugh) ri ska (7)

for the human individual is based on a compari son of
beldpw:carrier status of the individual for the at | east

(398 1B h&er Jﬁbkel /or hapl otype and the risk
measur e for t hé at east one marker allele and/or

(4napl b@ymenﬁ@bséthtt lovier ALERXYeQEANDs AR¢ |
ert ai n sk con r
(732 en B BB LB P AP Bl e b Dl £ céﬁ% 5F, B, tower
alpygpugedumsn of individuals with breast cancer, conpared
with controls. Based on such reference data, risk for
a particular individual can be estinmated, by
deteﬂmhmimg MtsﬁhablganCym@osmmtuﬁ aenérwl peorriudal 1) or a

and_cal culate a yisk for the | dIVI

a[{%erghﬁ FOT | 2 Egtﬂau v{%ua]ttegbr i e§° ﬁ%t% p?r&m tﬁge group
copetistiggressk variant in his/her genone, the cal cul ated

risk can pe based on the risk conferred b sin
STy ST He A PV - A Mt ERD S RRRR AT H o Thin-4-one,
5- E‘lﬂoﬁ@%eﬁ—@rfethaﬁyﬁﬁélﬁﬂF—lr-m‘éléhyﬂﬂisaﬁhf@ow -@H-{fEholin-4-one,

i ndi vi du is honnzg ous for the at-risk variant, then

T

3-H{Re 4r fiRe hAXYRREBY br 5 1THEITRA By PHORPE N SR1Bas LR 4ipne.
5 -t Bobh SK- NagRdp eﬁyasg{m&t)xyaﬂé %ﬁ}‘-ail-ﬁ-’qu@.ﬁgmﬁﬁ-e@-one,
with control's. Normally, risk Tor honbzygous carriers
will be the risk for a single copy of the variant
squared. O her nethods for reporting or estimating
risk for the indiviudal based on genotype status at
particul ar markers are al so possible, and within the
scope of the present |nvent|on I n another aspect

. a L, N 1 Y 4 - - . Y
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marker is selected fromrsl 41679 (SEQ ID hE)236),
rs4415084 (SEQ I D NO 235), and rsl 219648 (SEQ | D
WORRYSAZ29 and markers in |inkage di sequili bri uh$T/JP2008/060804
therewith, and wherein determi nation of the presence
of the at |least one allele +tBA-the sanple is indicative
of a susceptibility to breast cancer in the
3-{ Adtvdigddiorophenyhk- Erfdyaraeht brepazer-dHnguinel gi-4lege.

oG RERR G T hoRer Sob iy PRty NG S5R R G F i e o

5-Fhuosd- MM&et$@+Dm@yemﬂ)mMpw tf-quinolin-4-one,

t
R T R e S S T R R
5- ﬁmpbrdge4u} &1aegmmnﬁmaﬂhoayphehyiI>&xpnbpbh§tlnqumnam&a 4-one,
e at ] eas ne I r.phi c_nmar ker Pol
- Ehr P sl YT PR ST AGSEOMEY Cit gL e
8-ty andpbytiine tAbxy esst1 e - pokyxmémtuwpmhtymo 1H-n;[u1nolin-4—
anot her enbodi ment, genotyping is perfornmed using a
OnBy ocess sel ect ed frontallele specific probe
5- hi@ét@@%ﬂo@ﬁxyakl@*ﬁcﬁl@ﬁ@'—’ﬁﬂwlﬂi’fq&@folﬁmﬂnéh@n
| el e-specific anmplification, nucleic acid
5-§&poercy Tid -msthexyphRnvdds 8- éNg@%twreraPez&%tn@e&@on

qugﬁgfyn pldgonygkeotide Iigation assay, size analysis,
si ngl e-stranded conformati on anal ysis and nicroarray

5-£debrot Doyt -methoxvehemtodBmé At 4 . 4 Heriflaosappbgxy ) - 1H-
I d s Mlecular Inversion Probe array

q“t§§2£%|%3%‘or BeadArray Technol ogies. In one

enbodi ment, the process conprlses allele-specific

probe hyhridizatign. e h

process ggﬁ%rigésq%téé%##l é@ &brgggbgggéh%%ef%??eﬁSlng a
quénbbanerecompound i SES Gdsmaﬁﬂepsonﬁu:(al) (damtc&ct angalt thereof

cog es of .the nyclelg acid with a detect . nd
acgp é:b?l%d &8t i PP obd and® an EnhaATetVSI i égﬁﬁ%‘?]eecﬁl de? a
phaifacewidtal 1goadcéptitsld @argpeel fi c hybridi zati on of

t he ol i gonucl eoti de probe with the nucleic acid;

wherein (a) the detection oligonucleotide probe is

from 5-1G@enud.e0h i Besphyldai@ Namdybrs pekefdgeditiy agent for

hybridi zes to a first segnent of a nucleic_acid whose
neHEEﬂ%%?‘i‘%}@ts"é’&ueﬁﬁe?%esgq véarﬁ‘-sﬁﬁsﬁﬁy dhducrd sy | peNEplogical
dyl’.‘faﬁ(Ztl&b) t h det@GlkhaBs ol | gRMusdeot 'Biﬁ Prf@rioration  of

ngrlses a detectable |abel at its 3' termnus and a_
ml&eé eRAREPD FERGEHRN . t §OBPTiEHHE n@s; ) aChévenHdgredient a
quhb@ORUCIRRbLERA | Def I QERSrHOOFBHRLER! (455 dit LENGR  thereot
nd 1s conplenentary to a second segnent ' of

aGﬁQ@ﬂ@@@V@%I@Eauénce that is 5 relative to the

ol i gonucl eoti de probe, such that the enhancer

ol i gonucl eotide is |ocated 3' relative to the

det ect i oFtemi génucPeotpirdehpiateimhemdaith therapeutic agent

ol | cl otides are j di o th Ci
coHEEY ° tBOITE Prcutbinldl E6 B el (R doease 1
sedegtedt Ewmhtluhesegmndpse@pnﬂmstxngchthaParkEnsomhe disease, '

ol i.gonugl eoti d robe and the enhan er oI| onuc
Paaion s DR oi Byeaterg enidRg ¢ 518 nigrar
degjengretbaise gaPoREEsite ba&mmubtteaﬁl lg@myaJ eqiuxées akinesia,
1%2) treating the nucleic acid with an endonucl ease

RELOGE |§ LFRRRRE t He UePeliaBRESt aBEIOR GH7GaRE -3 COTticobasal

delgehBrausornf Hiereed ecéinpnpREYbRilRakel, carmtitgeon’'s disease,
etectabl e | abel when the detection probe is

CWB?FG?%WthoﬁéSnuclb@tnégﬁm diergfdtery nmehStpfng PpEexXysmal
L85t ROL S5 AP Vsce W BT firdrftl PleeSeRECa P m }{ onus, Gilles de
freedet ectabl’e 1abel indicates that t he detection
probe specifically hybridizes to the first segnment of
the nucleic acid, and indicates the sequence of the
pol ynor phic site ‘as the conpl ement of the detection
probe. A further aspect of the invention pertains to a
nethod of asseSS|ng an |nd|V|duaI for probablllty of
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therapy, or treatnent by drug adm ni stration. The
invention also relates to the use of an
WO 2998d8H32%1 eot i de probe in the manufacture of BCT/EBJa$p60804
for diagnosing and/ or assessing susceptibility to
breast cancer in a human indi7vi dual, wherein the probe
hybridi zes to a segnent of a nucleic acid with _
lanMouzettiebs sepyudrere asRebt'$ osyhdremenydegeneffatdmwe |pnllism,
- 237 [ be _i - 500 tLd j 14
ayp e, mieeg BELR Bl e atflet s e B Eartibonris,
Meige absyidrbi@ , nuckerebraks paldwengtWildoniscediaeasot hefegawa's
-embodi ts, the.probe is about 20 to_abo
RSt e emyOraRhiReat coftrols: natietbsaak o, drstronhy.
pal bed4ll obextirephbout 28} ric-calrebe1 38r nucdegdnedasion, cerebral
| ength. The i nvention al relates to co ter-readabl e
co %é%% I nagﬁ8pggpect, SAvERti on re¢ 831F5 a atrophy.

olireghotiicerebetiat S ateogely, anhéseiiddyer diGvoponkeasiebellar
one pol ynorphi c marker; an indicator of _the fre_uencg

atpephy. | edQieRihe M9S858 of ISRERLAFUPRORAL1dfgluysian  atrophy,

Geggtmmmugﬁigﬁs&r&i@mkur aideasef, i nehvidialch's  Ataxia,

di agnosed with breast cancer; and an indicator of the

Ropseyaity Bmdnede.eday-Hhdtal Iymédreresacgngent talst CofRPellar
atgﬁ%é( for HQ#&G:?:%#&G I Sep bRyl Urlahdi, of Ft@k@heNGR1angiectasia,
I ndi vi dual s; erein the at | east one pol ynorphic ]
ampatkephic batlexele FGlerogd$67 PregEEr$yaPRBer palsy, spinal
4 4 NO, and (
Prké?%%%gﬁzngéggugg%rp ?g %%¥ker§§$%1 |2%%geﬁﬁghh£ér atrophy,
WeddsikgrHdfifmanomdilsensei t Kugélbexmdledapddrmdiseasde hereditary

olynorphi c nmar.ker is.sel d fromit rs N
soBSH PR L PR SeRit iy TSP LpPBRLE, D a b a-cniars
madfbndatient,, $Shiffmedi usyhdrdnieer Kbippelsdeilnfsymbtamen Fazio-

aQout the ancestry of the ural .ty _of _individuals. .
LoQR GTedEPREnodBHE RV EADRRbIT os PBPOTHIATHeR ¥ ismg,  spina
bigheapt yPfodien -DatBsdn S CHARIGet, Nerpieseivn | My@lbpathy) age-

nits broadest. sense, the invention relates to an
reprbad MRcHeE: JBRERBTYECR BB CoESRERT  AR9PlsEY; PLected Erom
theMQ@biBNt SonkNStURES Gy &drdbredl GinFaResisn Of alMd €agérebral
cancer, including, but not limted to: invasive
hepgerhggde i nvasi ve | obul ar, tubular, or as otherw se

i nvasi ve or m xed invasive, medullary, DC S (Ductal

Carcinoma In-Situ), LGS (Lobular Carcinoma In-Situ),

or ot her Ht&B ndn- i AvaPrephylaslhia veamt/@xst thegapputic agent

' i , 1 t i N :
achBELHE) (o LAGD & sHiAdRy! 8 flfedsd HAIAS ByC polEo10g1ca1
dysfunaticn ake Sulecard Sragethebgrep eenfdisting gf spinal cord

. ain ] S r rp .ne

soGBEL 2, DSFORATER Sndlited SO BRERe FREIRAEE turoparny.

raBietton Cdamege, anudedehyebisatity edbtedGmsceseldctedsdimom the
enbodi_nent s... .t he rker.s.of the invention . .

o SlBoc FRRBIE b Tk B tiPe SehARelid " ks | dipgeminatea

enwephaBorfigaliiltishi stodyswdrder emgéliae,er prbgnessievesumhltifocal

enbodi nent,, the su d fam |y history (FHS) is .the .
LeBRBESIIALAPASEY at BUDRFYFE HALEPARH, BPISROP ATt Rg, ohronic
ingnardhfeRt , ddieydlrieastingangelyhcmesnaaihgd \Wrdh tdifllain-Barre

variants of the invention is estrogen receptor (ER)
SYREEPTeve and/ or progesterone receptor (PR) positive

breast cancer. | n one enbodi ment, the breast cancer

associated with the variants of the invention is .

est r ogen ItemepBor PERPIOEEVLAGELC | YRR hdherapeutic agent
ac%t}aséhg% 1 1diP ST GRSLeCANGRE ATRAGLALRHuMb o R terioration

variants of the invention is progesterone receptor

(ER) positive. | n one such enbodinent, the markers

descri bed herein to be associated with increased risk

or susceptibility of breast cancer confer increased

risk or susceptibility of ER-positive and/or

PRpositive breast cancer. Thus, in certain

. o o, oy o o "

o, L 1
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wi thin scope of the invention,. The invention also

relates to kits. | n one such aspect the inventi
WORUBHsYM29t o a kit for assessing susceptlblllttj)CT/c!m(")S/060804

breast cancer in a human individual, the kit

conpri sing reagents necessarg-for selectively

detecting at |east one allele of at 1east one
ofpmﬁynghqnﬂniqmaﬁWthéﬂncﬁﬁoﬁ@é@nﬁeﬁpfzomrth@qQBOWm ¢prsisting

g t id re re t
Ofat eas on%@nb?&h% |éé%ﬁﬁﬁggtlégaﬁég%%créégég?éﬂk Jﬁhralne'
Lebes te plidsialset yMELAS SBRRFCaNEBRF /MELAR moidndapaspedrome, NARP,

the_inve t|on reI to.a kit.for a SS| .
vk Ve Tl tceRREl S Achhh SorRIRE “hliparhy | dementia,
gahhfbiﬁﬁesraﬁan|3|@gakeagentschuﬁreelec@hdefybl&gmm:irmpnemla

e R S Bl S " SoBBIATE So Ry cne
topOiME&F:ﬂJadc varkaitd s ogel eyt@@hfdn@n bs| GRAHEFA o SERuhdXrical
NG 236), rs4415084 (SEQ | D NO 235), and rsl 219648 (SEQ
1ipopajesisy atAdifnr REQSLINNS | AeddBORR SRGutNGIE, JANTL diSease,
thﬂﬁi@WdEBea@@d BOEE €igi sbh8e Pr 8200CeeRE In F}Sg@&birﬁﬁ:&ta SANDO,
one allele is indicative of a susceptibility to breast
ARE@ncepmples néegigoemeitnt CORMEeHt I eQ@fl%ﬁﬁPGY' optic nerve
r ke
s S R e B R
deﬁa«ywmcmne mmomémaéonpﬂke d&flpéaEPYoném@mméguouhﬂgh S

' ' ‘th [ :
eoELBDNEL AR 0k L 5008 LPOERAL b lfopreste
sypdrgmer phi( CPEQY ker . Kéarmsr@dyare entextidrome, t henkephalopathy,

C rises at | eas one of .0l u 0 .
155 ARG o Bak R o PelieRd Nl ANy bt scases.
schhtapiivesh ifa, onmajmr Sdbpeesslmheﬂasnrée:ch bipolar I disorder,

SR A S A AR AT ROYTE R

deplatsidie) L@ﬁsdﬁ&&. RENLERLPEI isorders npddtpartum depress:l.on
O|yﬁDrphISﬁ1IS sel ect ed frontthe [ oup conS|st|ng

mlpﬁg pofSREPTHIWs aLeGEFFRRY | nPFLBT es dBPTePSINRAY 1 1s°rder
in?PEcPASIE] degtshibagiRAéniS @prétSbon?0 doabee Pakpbed éh.on and

size. | n one enbodi nent, the oligonucleotide is
acgaprera} yFaddibeenent ary to the genone of the
i ndi vidual. In another enbodi nent, the kit further

contai ns buffer and enzyme for anpllfylng sai d
segnent . Itamafot Yee ehimdwaaloneheonpaigthtaf fGaneral Formula

(1° rLSg, %@S&ao:é_oéc&ﬁﬁﬁ‘fk g g sebdl { 0%k N one
referred e I ment it conprises: a defection
oligonucleotide probe that is from5-100 nucl eotides
in |engt n hancgr uc that | .
from5-1 6 ﬁucﬁgbtl es ﬁ%t eﬁgtkgg g§§§£gﬁ ongglegégventlng
neﬂmbﬁagenaw&ﬂmmen ﬂhsedeespt|dmsedsegonmndumﬁd(ﬂbmar@berological
eci lcally bri to a,first segqr nt
dyﬁ%gpg % d oségﬁhc e8t|deng%%uence s §g e% PERtigp  of
midlyhofnéridn SI:_f_inclBle) le@iph i sAmey V\thEn:hstélambet @ct iquohnolone

ol i gonucl_eqt |de conp es a _detect bel at
coppot8d By fenGEahn AOEmGIR LA nE nd: 6Pyt DeFeoR: Sbcdtaing to
itlefr M AUSa MemebR &heainancer oligonucleotlde is from

5-100 nucleotides in length and is conplenentary to a

second segnent of the nucl eotide sequence that is 5

rel ative siramt he .olnl gRaLeksokbeepPs@REind U Npd iRl ohBe compound

enhancer oligonucleotide is |ocated 3' relative to the
ofy SeaerabrFymugéndél eot i de probe when both

ol i gonucl eoti des are hybridi zed to the nucleic acid;

wherein a single base gap exists between the first

segnent and the second segnent, such that when the

ol i gonucl eoti de probe and the enhancer ol i gonucl eotide

probe are both hybridized to the nucleic acid, a

si ngl e base gap exists between the oligonucl eoti des;

and mhereln treatlng the nuclelc aC|d mnth the

o I T T



preferred enbodi nents, the invention relates to
rsl 41679 and markers in |inkage disequilibrium
WORMBHSWRY h (e.g., narkers as set forth in TabPeT/dB3008/¢60804
n other preferred enbodi ments, the invention relates
to rsl 219648 and markers i n-Bi-nkage di sequilibrium
therewith (e.g., markers as set forth in Table 14). |
n one eBhodi men®, the invention rel ates tomarker
gnot her enbodi ment, the invention
H41679. n anot her enbodi nent, the
5[219648. | n certain
east one marker allele conferring
east cancer is(sle)ected fronof
rs7703618 allele T, rs4415084
ele G rsl 0035564 allele G
, rsRg16600 allele A and rsl 219648
n tg;se enbodi nents, the presence of the

A -fisk allele) is indicative of increased
ri sk of "'Bbreast ncer. | n certain enbodi nents of the
i nvention, |inkage disequilbriumis determ ned using
the |inkage disequilibriumneasures r2 and&LD | . which
Orgiavéa&tq@gﬁ%f??%ti‘%e’?ﬂé@sﬁie Bi. thme &xt ey PpAkByeare each
de®iA84YI Lbdyd umy LDt dpt veen dy0eNel C rehef®hy (& deompound
pol ynmor phi ¢ markers). Certain nuneri Cal val ues™ of
5 reppesenirhdhw Esnesel gioxmudal 44) mar kers are indicative
of the markers being in |linkage disequilibrium as

descri bed further herein. I n one enbodi nent of the
i nvention, |inkage diseqgy!ibriumbetween marker
(i.e., LD values indicatijve of the markers being in

I'i nkage di sequili bgi um defined as r2 > 0.1. | n

m A

anot her enbodi nent, &y disequilibriumis defined
as r2 > 0.2. Qher enf pts can inghude ot her
definitions of |inkag i setli |l ibrium such as r2 >

0.25, r2 > 0.3, r2f& 0. 3% |r2f| 0.4, r2 > 0.45, r2 >
0.5, r2 >0.55, r2 >0.6; r2 0.65, r2 >0.7, r2 >
0.75, r2 > 0.8, r2 >0.8% r2% 0.9, r2>0.95 r2 >
0.96, r2 > 0.97, r2 > 0.98, or r2 > 0.99. Linkage
di sequilibriumcan in certain enbodinents also be .
whggeiRef: asRy-DFs->Rg. 2ndoR7 43r¢ (pch @deRingdygboyey ip item 1,
wilt? b Sofbctnd gebrés@n@ad |bg GedePal FdAnd12> (998, |D| >
0.9, |D] >0.95 |D]|] >0.98 or |D| > 0.99. In
10 certain enbodi ments, |inkage disequilibriumis defined
as fulfilling two criteria of r2 and |D |, such as r2
> 0.2 and |D| > 0.8ug,0 he®: conbi nati ons of val ues for
r2 and |D| are also Shf'ible and within scope of the
present invention, inclfding but not |imted to the
val ues for these parangiers gset fortﬁsﬁn t he above.
BRI EF DESCRI PTI ON OR;THE ifﬂMVNGS The foregoi ng and
ot her objects, features angl advantages of the
invention wll be apparent®fromthe follow ng nore
particul ar description of preferred enbodi nents of the
i nvention. F]G.1 shows a_map of sociatiqn Data o
whgRan; s b ReePdRd b hOPEndho SRBRE: nbrohndus a8 Rs
reptesEnval Hegolher hhRoBgsSgEd@,) OthsHdyal Givdal \wad inteffinediate
the Il um na Hap300 data frmthe Iceland 1 cohort of
CorBeY Y ESRTCICRTEEr PHFeHA rgmedase®) control s,
15 plotted according to their physical |ocation (NCB
Build 34). The signals fromthe key SNPs defining the
6 equi val ence classes in the region are | abelled A-F.
I n the | ower panel are shown the l.ocations of
reconbi nati on hotspots, chronosone bands, exons of
known genes and reconbi nation rates. At the bottom are
plotted pairwi se r2 values derived from HapMap Phase |
| data (release 19). The intensity of the dots is
proportional to the nmagnitude of the pairw se r2
val ue. Reconbi nati onhot spots and reconbi nati on rates

o N N 1 s - - I Y Y e T [ y o, 1
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particul ar pol ynorphic marker. The marker can conprise
allele of any variant type found in the genone,
‘Voﬁﬂ%ﬂﬁ%?hg si ngl € nucl eoti de pol yrmor phi sms (Sﬁﬁ%@?ﬂmwmm&“
mni- or mcrosatellites, translocations and copy
nunber vari ations (inserticnmn— del eti ons,
duplications). Pol ynorphic markers can be of any
nmeasur abl e frequency in the popul ation. For napping of
di sease genes, pol ynogphic magkers with popul ation
frequency higher than|5- % .gfe in general nost
useful . However g, Y yagRers may al so have
| ower popul ati on ¢ 5 guch as 1 g o f requency,
or even |lower freq in pgrticular é y nunber
vari ations (CNVs) ,-% etmskall, in the present
context, be také&i to ifhcl ud® pol yiror phic markers with
any populatlon frequency. Ani"allele" refers to the
nucl eoti de sequence of*a gi¥en | ocus (position) on a
chronosone. A polynDrphlc marker allele thus refers to
the conposition (i.e., sequence) of the marker on a
whEPEAIMEONR,, Genog],c RDNARf RomaAD Rgnéfé“é?&tﬂi de@Rhad "sbove; and
two alleles for any given pol ynorphi c _marker,
supgerieihithel veselitingicorppynaf te e qrsliEntpn ggartion.
chronpbsone. Sequence codes for nucl eotides used herein
are: A=1 C=2, G=3, T=4. For mcrosatellite
al | el es, SpeeifiEri¢xcmppes oCecaroeps! B (GRyeragd Formula (1) are
P hi sme Humai n, genom cs repository, CEPH sanple
as §§¥ﬂ3%§ is used as a reference, the shorter allele
of each Exmnp)w ebfi tlover tdnllsylsagpbepst;s igefluds Gtamdght or

e l.es ot h | es are nunbered
orphondd 0% 3 orRrerrhfle Koo ARNn. 52 E AUIPELCHA 1) ctoy1,
n- bﬁoﬂ)pn,gersdﬂmpytthenshmwle,r iaobeltgli ntéhe-WCHRE, saspteutyl, n-
nger tha he shorter allele in the
BEplr < atnt B iaePer s S T aoo iy c BEPbRER T nd et | 1.2.2-
trﬂnéeﬂlﬁpﬁbﬂylle CEPH samgthglbatgl, anétayiphey:, 1 :Jsehéxyl, 3-

bg shorter than the shorter allele in the CEPH sanple,
mephypenrtyl. t8-pp shorter than the shorter allele in

t he CEPHE§ & &t G A cyo1bahryNugt&@id dihclude cyclopropyl,
PoI :gg or "SNP" is a DNA sequence variation

cyeée qmré@pan*éwagl &Y phtiesyili deyaioherpEei Gyglooctyl, etc.
| Ocat' orE}daﬂlgﬁ.gg gengye1di &f ﬁfélléﬁt VRARITRIRGA S g8bufs include

speci es or between paired ronosonmes in an
thendpved ualkYJVCQTOW sybisyibuped sikthaane thgo thiree| dpreferably
c S AONGE er honozygous
OHFZ 1:‘J%ne al’r’ eF@d{%{!’ %]lhe ﬁé?’yﬁ%?%ﬁ. sm (a?do'izle bot h
chr onosd@xampdepi exf olovére malOXY dgxioupsaydenciudearmtraight or
n tide a | gcatyi o Qdi u [
brﬁﬂfgié%zycgé u S{QJ%&%:%E fﬁi’g tcE: s %%ke?}g{: h%pﬁoé orreS\s/lbgf aalsh er?'ethoxy'
ethnﬂyvldupropmxyzﬂjsaﬁrbbexgntnhhutewytdzsgbufamy SHert-butoxy,

no clature a orted her refers to e of fic
Seﬁégeg%ﬁ%e %»@ﬁiﬁ D ﬁﬁ@ﬁ?n£¥ca o THFRY nggrgnengyloxy'
1sbne29£wh|3}mtﬁwpayt3t1cecyuaemonal Center for

Bi ot ech i.cal ormati_gn ). Seguence .

conuct caRATBIERLPE I CYE B e, GERE HBFEY b §iougg include the
loRe@pPaseyl tgrddé%ﬁubbleltat@s rithdoneate thigEt(geFevhblly one)

the codes used by the EMBL, CenBank, and PIR
LoysT aBHewsy AToUR(Bdt PRRCTHISSS PBAVEL whi ch nore than one

SequencdaplRsSidH edIbgRnPARYMa! | Qit1t@k! Falo2iAal UbRhorine,

popul ation or a synthetic population, e.g., a Ilbrary
br@mlg?nt¢ﬁﬁlk94%9?ecules) is referred t o herein as a

polynnﬁggh@ te, cridird: hes

refers to a s%gneﬁtf ﬁhaiéﬁ&fr?%gpsggﬁ?gﬁ fir omthglﬁlym groups

reference DNA. A "marker" or a "pol ynorphic marker”

as defined herein, is a variant. Alleles that dlffer

fromthe reference are referred to as "variant”

alleles. A"mcrosatellite" is a polynorphic marker

that has nultlple snall repeats of bases that are 2-8

. o ~nNn .
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WO 2iRHp U2

the devel opnent of a certain state (e.g., a certain
trait Ehenotype or di sease, e.g., breast cancer
being | ess able to resist a particul BFTA 239%060804
than the average individual. The term enconpasses both
i ncreased susceptibility andidecreased susceptibility.
Thus, particular alleles at polynorphic nmarkers and/or
inpapdet Fpes lowerheatiimdengroipss sdestritged hetidl nopey tge seven
cterist ' d c
haliggélgase n?(ég g’ftj egggggﬁcai%ger% b‘h#ar ac?1 el‘;5 &d batom(s)
Exampkéat i vehereaf( RRinamludeds r&tucromSEhydf gr ehtféuoromethyl

one orthe artlc ar alle Ioty
eepf Pl R ey R e, o b Bl e e grome iy,
bromwadthyin are dﬂamudnerwqtu c of diamrﬂmeﬁluoromethyl 2,2~

.susceptibility (i e ease
dléiﬂ% thé’&'charé\t:% e (‘:LH}? | vepFPE?Feﬁtqu@é@Yl 2-
flhbﬂﬁeﬂﬁf«i The term-andreetngbal | in the, @rWﬂfluoropropyl
context be understood to indicate that either or
heptafheorarnioPYdonnected by it are i‘nfoPviddd FP‘?PWJ—QPmPrOPYl

hepeaﬂfuofaedp%ﬁyher ei n3 Sélﬂ.dro?)%obgken t OzlﬂiﬁlrbrOQBSpQI 3-

he other or both". The term
brgugp¥ewEld Horfeidn triifluoreity it ht 4eér?e3'£€€sta§|4€°¥78?‘ﬁwl 4-
on@brfBifyl O ANOLARIOIAN AlcHiBRaBhtfR 5! 6! fhedirddk8pentyl.
to a pred'l cted outcone 'to which the data’is relevant
5-shéhrepenitdnot ype orb i&.&i-trifdroeohemitle, a Iookﬁ-tspblorollexyl
pe%cg%g onpLi.se a correl ation between allelic data
e st one pol ynor phic marker and a particul ar
tralt oE:q@hemeSyM Swdlvges-aupsititiuhedar laveeasslkoxy groups
agno that | ndi vi Q | e e
lnﬁa al c%bgr A8 1% kc(i) Ata qrdoqt%sk ?uq)stq: ngug %I %ﬁ%p‘ororﬁe to seven
hatmgenl |h’ed>ry(st)o, dipgeifayabhgan oneli vtcmluathsremo h;kiotgen atom(s).

rlse he ticul ar IIeI c data,. Look-up
Eaaige o HSeR & it | S ifelBhernoRP: Ll Aot imetnoxy,
triiffl QoA&hd tHoxgout nmul ti ch:eo:atntsajhes:yf or singl eapaikebmethoxy,
S|nultaneousl or the can contain i nformati on_ about

trighdppome ers, and t hRYOPRIPTROZE - conpri se o‘tJH‘B:PmomethoxY ‘
dlfcagb%ﬁlu&t&tétﬁéxyart k¢ol 2L & BRibrod t B2 £ Spéhh BENAReSe thoxy,
raci al information, biomarkers, biochem cal
2-FhASHPRFRNTS, t hdrBpdutFet AURRFOPORY dr ugsherkaflugropropoxy,
hepeeﬁmﬁéfélgo%e%ek? rredsuemof&pr%ﬁokgf or n@lér@tbﬁtp%geﬁy 3-
medi um t hat "can be accessed by a conputer using a
broBRREPRYEN | y4 didfi-taBifdugrolkelain rade 4 Ay drpertatluorobutoxy,
- mput eyeadah) 2 1 nchudg: SRRt .+ 5,5,5-
4 %&@Wm&ash nmenory, gltl , optical storage %dl a
trig lyoromsn tRAY):,, r'iaghépmp%mtmage %6 @i, & - teigluonohepyilexy. 6-
' fliappy disks, etc.), punch cards, or
Chgt%%ng%%ir@w Ci algl y avail abI e nedia. Information may be
t r ansf er Ezdmbéésweeofi davwest erhkyflthnoereoupandnglmddi wikylthio
et wee S b tween .conput ef.s_an he
gr@&ﬁﬁut@? r%‘ab&gl rregl fo Ol?t ra&g oFﬁSCeg%‘"t’% s?tl(]:){P’eLd group
mentfionsat alesize .Such transm ssi on can be electrical, or

by ot her_ avai.l abl hods,. such R1inks, wreless

connect i FGIATPLEE E/Age e TOVEE| ﬂ ré’uPissiﬁgi‘é%pﬁg’e

meameﬁﬂléﬂéanlmerndtxyﬂ Uptoudgakubetl aitrsl Aithebsie atd Ghree
n certain errbodl ments, i.e. the

NA) .
(Ri:@tf@ﬁ’”i’%i’] Qﬁe)sﬁ’éf@FP?‘X FEPURKST)phi ¢ mar kers and/ or

hapl ot y i8&mphle@ BECL&WEr aLikAnSFTPHLoGHTRMCI 88 JSRRH dht or
DNA. Such a nucleic acid saﬁgl e can be obtained from

bre?rWhgéu@x:e refesshiy fisa )y Y DNFEOUR ISYERNBS akoanyl,
sa | ubghtaRml, e et -
cer ebr ospl &P’l l}l‘?g?rgjf ta%gsas%etlygg%pl e from sKki ﬁg ¢
muscl e, buccal or conjunctival nucosa, placenta,
gastrointestinal tract or other organs. The term
"breast cancer therapeutic agent" refers to an agent
that can be used to aneliorate or prevent synpt ons
assom ated wth breast ~cancer . The term breast

o - e
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The proband is a nenber of an affected pair rel ated
within 3M one of whom was di agnosed when aged 50 or
WOIHEH§YR? The proband is a nenber of an af f ecPEHIPRP$060804
related within 3M one of whom was di agnosed with a
second primary tunor of any-X3pe. The proband has been
di agnosed with a second primary tunor of any type. The
butﬂcvnfhmmhrﬂi.phexalcwﬂarﬁtsr east Tunor", or "MPBC', as
descri bed_hey S r . e
Primry tunDr sfdllg)gv%%se%ﬁo}gﬁg gnsjf%!lﬁé |1P§te
alkoeasirboagie grolmpxg neireinabdet eln]ekdxm motgby sig orffa Lhower

1 oth clinical £¥ an(fl %:/? hi stology t o be i ndependent
S PPt RURBP S %t 79 °si nul t aneousl y or subsequent |y

to the Examblés affstamiancgroapsl cqmmeumg sllibéihﬂ:uted with
contral ateral or_.ipsilateral bre The term' f% n%lly

Ongj QF JIGFs dOMET PV IFIgEOUPEs 1hEs ‘? k?é‘l}nﬁePE?‘FPS

suBgfinpddased oRe tdhe thigheweel atigfatgreap (a) f @sdad vaid Bbove.
breast cancer for_a proband with the di sease. For each

pr oband EXgmpées ef’%fcafbiag‘oiié sPERIERF PRtienehlnrsuhstdguted
w:.{:h rSie A9 'En%%er bR+ Vé?kaq 9rbaps easdi el eatBamSEL Ydups

degree relative, and 0. 25 for each third-degree
optpmalise subssiteted il OResoBbte Hawesy alkyl | group(s)

de%&fg&f%g Shkatives represents the sumed famly
I st ory score or FHS. The term "estrogen receptor

posi ti v@xmnpaess @!émy@rlb Cop aBRrdewervalkykagoups include

th% a ’me 8 r i&? dr.i Lk ?flo ?r&gése rsﬁ.lbts%:l.tt{:{ggé S‘w:l.thl one to

er ne e pOSI rogen recepto
thrbe mnmmabdenbne(l ,ceRd €ygl allojl grenﬂpés)tﬂe\snmbed above.
equal t d/or.an nohi st ochem ¢

ohsr Vi BRBOTS 7L ARG PHARCRF GRLESL B a0E pht ticF the

abbtiié L:ﬁénu:smwn Sbder el Kb grblppe osmﬁsme:utsﬂem;th carceto three

0es no il the |teria of being ER
(Pﬁﬁgﬁ‘%@e‘[ é ;‘Yﬁliﬂé "ER negative" or

" estrogekamplept Of IR@at 'a\lﬁoxyTikﬁﬂéle falIkoﬂirogﬁ@igﬁH Amelude
recept or pOSI tive breast cancer' or ositive

thg, gheye wghtdprred ;lovric GIHOSY AEPEPH SW&EEWS Wi ome to
thek el P&t yben8psidwete afl%x?rgﬂ&g@)o QABsELLEEY Abovie .
e

n the present context, PR levels of greater than or

equal t EXBODLAB| PHAHEAY GEOHRS| Wﬁﬂrﬂﬂﬁ%ﬂoﬁﬁ'@ﬁ%@ted with
ongbéfrl}{@fé Menbre’ 881 &&rdd 3o tRIUG odrP cHBXIRESIG 1048 1ower
nuc I's considered to be PR positive. Breast cancer
alkiyrdt gueees .ndoveyl f1koxY Heweri adkyh Foumsi. ngnﬁRcyclo Cs-s
[ e
21RGT Ghifod 3nEShAOC IR Ehups obTL Rl ¥lbeflrated writh one
or5pivd" merete sellpbbed hera rl:her gieus cansisdinggpbnthen above-

s 4 d
L L I e I R
1ohvei:oamayi @YouBsi, | an@4thel hfbdvelemeﬂEC&ida aycLOFGEL Calkyl
I%une as described herein, refers to the Fibrobl ast
Wt h Factor 10 gene on human chr ompsone 5p. The term

" MRPS30"Esimp L VRPES OL@ene 'a1kgd. gdekfdrnyiediroapei imchiefeeradkyl

the Mtochondrial Ribo | Protein
S AEHT HF RS GRETELD I S 0T eTPLLT i G SgWer ‘alkyl group
mepitoehadmasbves! | death protein 9 (PDCDQ) and encodes a
nitochondrlal S28 subunit. The term "FGFR2" or . "FGER2
gene”, FFABIEF| BEPMIRILOWerepEEQKY FHONESFPBFbpfalkky
su@eem&ﬂt@%p fanRameRb oﬁr;r@u;_g SAGHOBRE UBIcHY HRBEPE selected
0g26. This gene is also called Protein Tyrosine
frmmnahe mea&ptcensr&ﬁkenq&iz Tiowey, akesy-ht IT3BF e Lavetit lkanoyl
or ( ro
R e i e L RS kv S R
populatlon of individuals diagnosed with breast cancer
according to the present invention, it has been
di scovered that certain alleles at certain pol ynorphic
mar kers on chronosone 5pl 2 are associated with breast
cancer . A genome- mnde anaIyS|s for varlants aSSOCIated

o - o o o o T - - a o
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has shown that the signal due to rs4415084 and
rsl 41679 in cohorts from Sweden, Hol |l and, ai n and
WORHIS/1582? see Tabl e 6). The present invention sgganﬂ%mE&“
evi dence of allelic heterogeneity in the Chr5pl2
regi on, and six equival ence-kt3asses, represented by
the key markers rs7703618, rs4415084, rs2067980,
opt§OoBHS GAbsitdtulgd 380h ane P 7MAES APwelraadkpb egroups
.' i.f:i ed. r S dod
nb RO e dowbll APREP U ol olBRL AR, WA BE okt Yo, tifpe
(pnaféfmlsly m15%ﬂnargtdl$(@94lﬂéﬁe ﬁm @mine léwere alkoxy
on identified

oG el S st g oo htiaal B AR Y FratRaprat Jhe, ox two
meAB&EDS | dlidrded Ehoxbrﬂaétgxm@c ebnsi'dﬂleaﬁg @EN eae aslgoveSnentioned

VRPS30, .and HCN , an W th 0 ac i zed
LoHEReA e BFOVES  ThE° AtstEbamed T ARk A R ST oS
thal 8b6REMRINti08 e8aANsEha 8%yl 0 Eudfoh IV YreRIBRN chFbdMBAS igroups
cancer_predisposition, Thus, FGFlOis reqU|red for
ophéPRRt %WHWE‘:%V‘Q‘H})% Opf MPFR Iwexs alkrb @ Pind
meﬁ@ﬁgﬁgarhbJQ%OOG) PLOS CGenet, 2, ell2], and FGFl O has
been inplicated as an oncogene in nouse nodel s of
br east é%ﬁﬂﬁ?ﬂeﬁyoimmxphon§emtﬂ%#%ﬂoﬂﬁUB&§§H§s+%P¥Hﬂ$ groups in
I exp n
whilh Qléscf o LBy ﬁo%p %g ]&g 2h QvoR albé Gtlded.

cancers orou, cogene, 23,
6047- 55[Examipd eFGFF G@M@YﬂsOﬁépnl atawrf pdoxn eazmnm include
I < . c td
enf HB0Fe Sndlic BRAC L BRO AN bR ot diETITRLAR A, one to
thméeFCE%éfennblbeope&stﬁﬂrahydtbéurrg|gnoundeﬂe the strong
associ atj.on _signalLs, occur rnat i vel .
associatf%?méﬁgn # l?ﬁfr 8%kA&¥ roup afu ¢ EHightRLo
grouph yaddwigerthe slkel inmlisetwy tibi nhé hlaowa'ﬁFIaG)kge ngroup
i% sel f %he MRPS30 gene, al so known as progranmed cel
mepkipRed W& 9 (PDCDY) . encodes a nitochondrial 28S
ri bosomexamiphesi bf piusy10@dRet SalkekyTRFdabEailnclude the

countergart of the Gﬁllus&%llLB pr o- qggftotlc prote
abege-meptipned, dee ndrrth dEeyREeSApvptiaded Hhfh one fo three

(p@ékéi‘é‘ﬁﬁy tdi )Sbhé%!. esRsipisye JNKI pathway in
mamal i an cel protein appears to function in
apoptos[@ﬁ%ﬂﬂléﬁstlPP?ﬁﬁﬁ loWesughkehe 1BWer2a haPRi\groups
n[:%ﬁae ﬁtxe %bwe(—;fl%ﬁglmn@ rl%wegoglké:%é 7«ﬁ‘§>u @aghﬁbtfﬁuted with
(19 , enet Cell Cenet g Cavdar
Onﬁo &0 t_ﬂar%ﬁ phe(nz@ogs)wewz@@oem groupts) 1(6319359Fab?3¥t<mﬁ1)gh
delsbriiBsa Ndloeen inplicated previously in breast
cancer, its involvenent in the above pat hways suggest
t hat ger‘ilérta eregesants nueduRRS8Otheycdiwoundopfethe rinvention
a isk. It has al so been
1sg?§§%%£$%%q%ﬁ%§}ﬁ%r g€£%£1219648 at the FGFR2 | ocus on
chr onosdife mhmombne scanmeiandf rbpﬁeﬁﬁntmh begr Gérledd e Frmula

ch is rticylarl assoc |ated Ktive
(o Bire Tl P o 1R, 8o PR Wt ve
pnmaﬂoeaabycﬁhﬁmmu@shaﬂﬁkﬁks Vﬁur ﬂ&aﬁpsegrbjlacmnthba aecterding
itive than node ne i.ve tunmours, and that the
e 3B FaFromtTs RERPEnGR SqAma JaPY: Gual o wi th a fami |y
hi story of breast cancer. Assessnent for markers and
hapl ot ypes The genom ¢ sequence within populations is
not identical when individuals are conpared. Rather,
t he genone exhi bits sequence variability between
i ndi vidual s at many | ocations in the genone. Such
variations in sequence are commonly referred to as
pol ynor phi sns, and there are nmany such sites within
each genone. For exanple, the human genone exhibits
sequence variations which occur on average every 500
base pairs. The nbst combn sequence vari ant consists
of base variations at a single base position in the
genome, and such sequence variants, or pol ynorphismns,
are cornnDnIy cal | ed Slngle Nucelotlde PolynDrphlsnB

1 AR IS I —y ~R I
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and are thus wthin the scope of the invention Due to
t hei r abundance, SNPs account for a majori

WO 2UB(1aH2e variation in the hunman genone. CNerpgTﬂ?mmW@W&“

SNPs have been validated to date (http://ww. ncbi

nl m ni h. gov/ proj ect s/ SNP/ snpléunmary. cgi ). However,

CNVs are receiving increased attention. These
Rehgtgen Siedlemepdl ynor phi sns (typically | kb or |arger)

account for pol ynor phic variation affecting a

2 gmmm@mvmyrme% A
onln a fra%trcﬁ—cf—the—geﬂhntc sequ

i ndi vj dual .z CNVs are known to affect gene mxpression,
phenot&plc varlatlon and adaptation by disrgpting gene
dosage, "and are al so known to cause di sease
(mi crodeeire®n ANdRY1 CIE30dRF| Irc,at RON a8lSRY %ereS)asaaefmea
confer risk of comon co di seases, 1 ncluding

abpyg/, Iaftqrrf?%ct-”?lé?ﬁ%ﬁfdlsglaoﬁé Qg%eftﬂﬂm tis (Redon, R, et
al . Smﬁ]g.es"' e 4%&0@%90@& s retpfe§e{} S§ Ph&1uge
t hat e|t er previ ous escri bed or unknown s

flnepreeenﬂﬂ@uu@etrbemmuﬁta@mﬁ iedinekage di sequilibrium

th th t.q b
W th br 3eretable FEHTRrBEE fh e FoaSERRh s
hagogpar dnory gbessi civddne disz parbhcCEly pméferable.

GEnt Yo G, LAl ) NG 58 8L 0eEE Y8 19,801 Y M cnporna

of( BBAdyal FElmuﬂ)at abatsmmftr@en:ompout\@roﬁimlesmral Formula (3) in

(http;//projects.t¢ calvariation/ talns dat ed
any AGF et 07 " 8t W REOT O dlrgn any | FRLVER S presence
ordapsende bfCVoasTbecompabase iauthe r;t:tesemet arena Pl e dium
for over 15,000 CNVs. | n sone instances, reference is
catgd®sto different alleles at a ponnDrphlc site

Wi t hout mi@PIeBlof 1R @039eats elu1ule! RaB8E} VE@inbr-Based
reference sequence can be referred to for a artlcular

SOA¥EDRS r P a5 ddoxape. (FiEiebNaEoRNrl ¢ diethgheethri,
aﬂnetﬁsﬁaféitﬂaqteas dtltaehy_mxtéi RSl aihStryinel, uaﬂaléﬁhylene

is chosen as either the first sequenced allele or as
glygelafiingtthly evhar: n@ﬁpmﬁﬂl§3b§650¢¢%PQH1h§§ﬁd(éobventﬁtSUCh

i al edo sp Q eSSE,
a8 Egiﬁ%%%e)t&%% Pel egﬁ or SNS heﬁ%?ség@ﬂroel'f é’? rgég ents
sun:t;r as nmetgHanolt, o ethandhs eandA isCpropapoll; d@tpneyb@m rsolvents

[ h assay o]
Pea(g% es BB @ﬁlﬂs&ﬁsée herig?ﬁﬁ%r e as p?’ gﬁ }roégﬂvefg]se such

asAN E—dlméthilﬁb:mamIﬂe p@MR)on ddkethet suifidxdder (DMEO] ,
howe £r reallze .that.. b fssa a |ng
h“éﬁ“")%/ VP RR O Sn & rig F%‘fi Ae %‘t”;t arel Iéﬂ%%% nert
sodgehtsassn e mzadgu seﬂglﬁ ttus Anf Obmblmttm plfl twsi e more.

(pol ynor phi.c narke characterized

pol ynor ﬁ% 9& %Paé §ded® n’é}if; Bi?ar‘fe&fjﬁn%’ae Wt

pasfeeuiien) Im_ndetaact pubeifyirse)Ceodf et 1®y, Retbapdidie
two _bases possible, i.e. Aand G Alternatively,

D SRR R VS uEh 4 | SO0 Hrgect priprddacipste (1v)

teARPRAFHESS LR HoAsE Rem INAARTBL-8h&1 14d¥mRHARS ¢Nee; Mivalent
the conpl enentary bases T and C can be neasured.

padladiym a@qttﬁérygste?f epcexmaellaﬂﬂumet%%) sthlogyide; yealladium
iyS n uf e dxesh f

(T Sl TP Tad AR R R e” Selmdem ey
strand). Typically, a reference sequence is referred to
for a particular sequence. Alleles that differ from
the reference are sonetines referred to as "variant”
alleles. A variant sequence, as used herein, refers to
a sequence that dlffers frontthe reference sequence

o s 1 a4 .= o - o, "
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with variant amno acid sequences. A haplotype refers
to a segnent of DNA that is characterized by a
WO ZNBASY2L conbi nation of alleles arranged al oRgTAR08/060804
segnent. For diploid organi sns such as humans, a
hapl ot ype conpri ses one nmenbes-of the pair of alleles
for each pol ynorphic marker or locus . | n a certain
acepbaceianatos, hdighbrerlisd beagonbhprialwaliedbumnbi®) .

. t .8k &8 r or nore alleles,
dlg#ﬁ?lh\%‘%iso(ra‘lyr?%?g% ?EP% )gp'ﬁlggc Eaaﬁgr ‘e corresponding to
diahépe@bis«trpohynmlpwmsphmnenealaa@mqmtﬂii)segnent.

. o) of, variou
a: SRRORO VR pR CPRLL 8 (2R, "B e B St RIBPH Pt 5-
dikag) pal patitinc GlLa) , aqbdzﬂa&ﬁmt (Che poifeorphcetatépsand 1,1'-

T

diphl yrangiiahenebipLlex Antdrvahant obyesiitdN cBh€alysts such as
i shed by met hods known _in the art for detecting

tr@é@ﬁ% Lidepsproabenil © BellediurotOkxanpl e, st andard

trﬁ@@ﬁﬂb&k&%ﬁ.ﬂd@haﬂ@é@éﬁ’é’)?Q)afl‘lédﬁ.ﬂrﬁ tb'ﬁiﬂﬂ%%o@fnnﬁ'\g&nplex and
and/or mcrosatellite markers can used, such as

tetrabietesmenyapbaspleminpldadianet)) x eter Fhese galdmdium
coBgR undé Are 42€a98i4dBP VY 1nuEbhbfﬁé‘&.33 gRof'—@Bo Hesiad.
and ot her techniques for nucleic acid
anpl i fi cax itba. r@p@t:icm.c therameent | ofrghieoal bgdgn catalyst
a I P [ c .ar
ls Ylajt g%éﬁg aq %ggﬁgét%glbﬁg %gsg aanlg' gItSI{IgI EQQ%ange from
0. pDQOﬁbrm KQAppLLesdllBl eyt ©fs paliediuw ectladpiiertsis mol of
S r )
Co@éeﬁﬁéz Sy e%nx%ml‘r::’%tr:n eg%léan %%;&58% Sééa&:&gxgt is preferably
1mmhbo:danger efadomt DNROPLR 0 Bi moRksxis yisdmm OB paaﬂz)tdmﬁEQ
SNPst r.eam.syst array hybridi zation
T8 8 %o Byyt {9y S 62 g?ﬁ?%gﬁf%g%GEneChlp, Per | egen),
Be ?dAr r aghike ebaetﬂ@m Gﬂi\(&tggeohﬁiyl :rpm:a:eealsdm Cathee miRGence
In | ni um assay array tag technol ogy (e.g., .
oty S ARLE LIEhEn Bt ISR oo SLGePaT ot SiehpbLaaiam
ca#&nmys@h irﬁiltiaé t gebnakampid,l nvadepis (diphkaApRospIoaE) -1, 1" -

the available array platforns, including ﬁ¢fynetr|x

bl%ﬂP“ﬁPY%ﬂﬁ%ﬂA?)anBrir?tﬁﬁ¥¥ipéﬂﬁB?Bn?Mo and I
blﬁqaﬂ@éxgﬂpud@haﬂs EdPsoddit, tt@ﬂpﬁ@ﬂ}{' ﬁe Thif-t-

tection o CNVs via surrogate i ncl uded
butilphesehidieat PHANE ; O THIRS T -ds 8- of these or ot her ‘
157 1B0S ANl o) Ral B RE(SATBiod | ClnicRe! Eqatd a
l%ﬁe or rnore g?BéI82 at :F?( nor phi c nerers |nc€ﬂcf g ool
51wgéVOgatxn|qqm§;na5LFsscﬂfcﬁW@eprtwpe@ of polynDrphlc
mar ker s,m&a [ [ d . .
descrlbeé&hg ?Okggﬁsf%%ﬁ%Fﬁthlﬁﬁgk?égggggﬁei%%?é%‘gﬁd S
nogupeepiebidnlyy 1imiced. | Theeaseunt icgk)thboligpamdsts about 0.1
C , i_n [ | 0 ecific
toa%ﬁéﬁé Q@gﬁoe'l <o gﬁ%rlggg%lo%y%h}paﬂn%r er cg(r%gﬁgﬁ?bt pde
prcexﬁei:ably rapautci0edsed shsce s hbles ypdomdiceast thansElrladium
|dEntified (i.e., at-risk marker alleles or
cq# & ypes). In one aspect, the at-risk marker or
hapl ot ypeadisugnRnbkat irctitiaie andigrygdnieabhsesCé@aird used
risk éor susceptibility) of breast cancer. In one
Se RBBLF NeMROUWd§n; f i cance associated with a marker or

hapl ot ypleldrgaﬂﬁasvsaggs bhcAuael, akby estanfl e RRlkali Metal
anot her enbodi ment, nlflcance associ ated with a

hyﬁépﬁéﬁe%rSQQHMaﬁt§8d¥§m ebyp%ﬁﬁﬁﬁ%ﬂ¥ PX?FBX%@§§ cesium
hyldraxédé urd e i@EBeRI APdtoxildas ahRel{ ikAnae chenbRaE &hich as
by a percentage. | n one enbodiment, a significant
increased risk is measured as a risk (relative risk
and/ or odds ratio) of at |east 1.10, including but not
limted to: at least 1.11, at least 1.12, at |east
1.13, at least 1.14, at least 1.15, at least 1.16, at
| east 1. 17 at | east 1 18 at |east 1. 19 at | east

A ~ N o, oy A ~ A oy A ~ o, oy A ~
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the disease or trait (affected), or diagnosed with the
di sease or trait, conpared to the frequency of its
WO 2008da¥2d in a conparison group (control), suEﬁT@%%mem&“
the presence of the marker or haplotype is indicative
of susceptibility to the disk&ase or trait (e.g.
breast cancer). The control group may in one
sogdiil d¢aiEhnnale . appbpss i Gerbanpre,; ¢essiumgcapzhdedte, and
11 SR8 Ced RS OPRELP e hghEGbndarbolIBbhStuch as
ment, thé control group I's Tepresente
lighdup @&drngenmahhnnatwhosademmﬂsga@gehceebonatﬁ, and
poltgggj\./ﬁ:g Li’%l&:ﬁ)%gcg%gn e %‘iﬁg 'rﬁgtpa%se%u%t Qs béc?@ﬂlm and
cancer. 3uc I'Sease-1r1 €e con rol may i'n one
poeabsﬂmmmﬂphdsphahasasmeh|ase®obyumhﬁhaﬂphaueeanﬂ pmmasn1um

nor eci f.ic di sesase-associ ate
ohREERES ARIRE B S MOt Shloe & A AR Jfeta) fyarides
suehaas cé eIivae thydy i 88 earth 3R1ee s@tm GpaRilagor €

di sease-s eC|f|c ri sk factors. Such risk factors are

in one feheses IEIYeonEok RAFBHFenpikatt Jietal lower

alkaai@és JRiH @ECBbal N Mo QBTESS @ unf ¥thBk$A8! €sodium t-
natural products, mnerals or other chemcals whi ch

bu&%”ﬁ%ovEPﬁa@S&PWe@?th@Fl%nP@ﬁﬁﬁﬁ%% qthoxfifget and Rotassium
t- Bh%xf&e dexgi %hﬂgstélfcﬁwltﬁsh(étﬂf{rf&@ﬁfé OkripPbbylamine,

her environmental risk factors are risk factors
pyréfiatl@d quwinaliiast ypiverittingdi Agitezokmt linted to

N-ERT SRR T PR g S5 TR Rho R} Tamie.

dimsbbylamhtine, h¥-methyeoxtpivod inee at | east one genetic

L Soprardri el TR PR & Balli™ S Ton 2 two by

1 B\Milaadiibmyc@a[émaotlmma Teeneh(DB®BoNMes, the two by

t .ta nstructed o he nunmber of
L i i i 2 RIS e {Tetmr ker o or
hapl ot ymssh (DEEJ.chdSIﬁI&)lﬁWskeaﬁ B¢ sgd @tlylgmy dtimot
er and neither of the markers .or

|.ot ypes.
copPiBRt Lo (G 1051 OF AP oMOTeaBER EeT N K ABRH ot LoTRnas used

inSkhk! £6aPEISiOANaN 838! SDc LGN hRIRL abLebRHed BudhS&s sodium
wi thin scope of the invention. In other enbodi nents of
carRenfhg e R GFS1aR Fﬁﬁ?%%l CRASUR sCEFPORAFEe r 834 el thium
cazbepgpbibility (i.e., at a decreased risk) for a
di sease or trait is an_individual in whomat |east one
speci fi & dasdcecarrind ¢ Woralby|ysas pm ennarReEt ¢f 0.5 to
101BLEL V- GRILCHE! BomgiREiea2qd 343 (ERlediiabyy of 874 P moles
di sease or trait is 1dentified e marker I el es
peanupde ofglampyad €3hferring decreased risk are al so
said to heesy Vv e t tectiy
mar ker oér%%ﬁ’% ot f/%e J?ss dosr#é]ﬂ? ugé&ejf ers gﬁgﬁggﬁgca;n?eaﬁ
abdetr dasele m@km@d\e efisCenniaupid (2y) aid tdrefeérsbigealout 1 to
i fLcant decreased risk
ab%s rrea%éir]eesg Be gggglgf%%mprous S?ﬂess t han 0. 90,
i ncl udi Nthedbweasbiohicar de conbiasted hamied. SBthqsrddme
.80, less than 0.7 | ess than ss than
g iprER ‘grs) empstRenes s iotnd ot P 5 A2PRRs Btk oF
unde? andré&ssl phassGrd. | n one particul ar enbodl ment ,
significant decreased ri elél is less than 0.90.

n
anot her EfbIGPREAPR RFQfiReds: Bana ke rdn £98™r F?‘Rp?léaqué%es to
20lph@n &(ﬁg)relfeﬂaﬂf} &’ﬂ"@:td?)ﬁlr lgﬁé’f’éﬂ{ﬁfét tosh8pid, GAR is usually

decr ease is |ess . n anot her
Cogwﬂeaeﬁem lete s aeE?e%%@J# @Or ingur@ orT%%%é‘ﬁttPBPl }$yglso
C ty | t
oclsfha) B e, B0 00 Al 'Y BubARSR0L HERR! wang

| east 35% at | east 40% at Ieast 45% at | east 50%
at |l east 55% atleast 60% at |east 65% at |east 70%
at | east 80% at |east 85% at |east 90% at | east 95%
and at |least 98% | n one particular enbodi ment, a

SI gni f| cant decr ease [ n r| sk | s at | east about 15% I

oy Y T - - o
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allele, then the conbined risk corresponds to an
estimate that conpares the person with a give

WO 2HIPH2? i on of genotypes at all loci to a grggﬁugpowmmam
i ndi vi dual s who do not carry risk variants at any of
those loci. The group of nomkzarriers of any at risk
variant has the | owest estimated risk and has a

a nobewese mesktorconpared with itself {i.e

w it nanSoSmiuty YepPhelfSe My OfRRRLY £ 3R Antcn

isnotseail dshat su:laetxgmg) uuatm’rladmin aReaddrionc Schene eht:lsalalny easily

be. v. snal | eci al for large nunber
avgRaAirle R, GeBBORH b, bRlma ML T PRERsRY, t hpneral
Fosmala . (2T)hanasmhaepl & qadvielle compehnd S Eﬂld)&h&l mﬁp@nﬂi is
model _that usually fits the data of co |ts
prpaseh it RoiRr et i BRSCELom SHASRROR ShoyP
Reb&eior Aahedescri bed in the context of comon
variants for common di seases, and if reported are
usual ly only suggestiVﬁ%ai very | arge sanpl e sizes

are usually required to able to denonstrate
statfistical interactions |[petween |oci.By way of an 0
| et us consi der t ot of elght vari aht s,
S i bed to [ g
( Gudnundsson, J., :
Gudnmundsson, ﬁt @l ., Nat Genet
Qger, M, et aﬁ Nat Genet 39: 64548
Anuntadott r, L, ef—ar—“—Nar—Genet 38: 682
[ CAs, , et al., Nat Genet 39:638-44 (2007)).
Seven of these loci are on aut osones, and the R R
remai ning | ocus is on chronosone X The total nysber
of theoretical genotypic conbinations is then 37 ¢ 21
= 4374. Sone of those genotypic classes are ver% rare,

N R,

but are still possible, and should be considered for
overall risk assessnent. It is likely that the
mul tiplicative nodel applied in the case of nultiple
genetic variant will also be valid in conjugatign w th
non-genetic risk variants assum ng that the gen tic
varlant does not clearly correlate with tdhe
"environnental" factor. | n other words, geng
non-genetic at-risk variants can be assessed
mul tiplicative nodel to estimate conbined rjs*
assum ng that the non-genetic and geneti cRsri sk ¥
do not interact. Using the sane quantitative ap-roach
t he conmbi ned or overall risk associated with a
plurality of variants associated with breast can€er
may be 33358860, Linkage Bl SEul k] Db, e '3kuGatinea
phenomenon of reto i ¢H occurs on averag
aborreg &md Rz;arbpr.dawmﬂsarrﬂbwpal alldhixyi moroepch neiotic

event, represents gge way in which n t%¥§ p%OVId S 1
variati ons inrseqtentce (ARGPpF SOy d¥c y et
FoemniaqUENae)s the base hﬁﬂﬁrﬁjtieﬁvasﬁ aedkddrdbed above
reconbi nati on does_not occur  rando % enone;
by e HBmpoaRad Heriegn: b8 e Tt J(4) ana

(5r)eeeabi:@@éwp A E8S ink£6 Usd it Brsmlthoﬁegn@mg efny solvents,
h reconbi nation frequency (also called

iy 588 B PRANGS OSBRSS Ghd APHI A TAls SheFR giving an
infteeRaBi fad Iéawoheaue eséﬁ%‘e@lhb%r Ge D rﬁoxma@&e(s)ed Then,
to as Linkage D sea brium (L bl ocks Ngers
thg| resyl bite MOSPOURH AWES W@Z@edSB@ popbee thef F?’@B@Uﬂd
I SRRl 217-222 (2001); My,
e@%ﬁ??ﬁ‘té?&al?y dg?\%?ﬁ?e Sy R 275(2002)). Li nkage
Di sequilibrium (LD) refers to a non-random assort nent
of two genetic elenents. For exanple, if a particular
genetic elenment (e.g., an allele of a polynorphic
mar ker, or a hapl otype) occurs in a population at a
frequency of O 50 (50% and anot her elenent occurs at

o ~N O L N A M T I L 1
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mut ati on can also cause |D | to be <1, but for single
nucl eoti de pol ynorphi sns (SNPs) this is usual

WOUEHPYY as being | ess likely than reconbina??%ﬂ?%mWﬁ@&“

nmeasure r2 represents the statistical correlation
between two sites, and takeslshe value of 1 if only
two hapl otypes are present. The r2 neasure is arguably
t he nostExampéeantt mawenlr solvents siowilardeowaheppieidier-based
e fhere i ' ' atd. P p n,._
ol S a8 T e Y S Rt L T R P2
dihetheearetheses ptlibthylend gdiycahddjeeittiviuledheSNPsnd Hitxydene

measures .are defined for ,pairs._of sites, but for _sane
o1 JERT At SEhePE i MahE blnfoodiid padeh SRl sucn
asabensénéN hwmle' ng, r@@a alfynemt; mom:aimdnmybaﬁéa rm:]lpm'ncts
sites m t e esir e e. gd., testlng et r t
sugh, 85 JIatHAnolD ERTISL GrihibPhnoRTIP IosHg. POLT folvents
sudhl 856 SN PejiRirh9 NS orfdmiie t( DB ) { heime s 1Mehe £6%ide (DMSO) ,
LD in a region than predicted _under a particul ar

heyaReryy INORRIorAg LT akidsys Y egPAntiTider These inert

solvbAt Yt e dedbEin@RE APRHhO8G L fatlidnsS 85t Bfo or more.
nmeasure r, which was déevel oped in popul ati on geneti cs.

Roughl y VardgrEnlinds mfadnews aeid malirlystsneanie dised,
: [ r ap L. l.at
i B e R B A T s
sudfoni¢ haelidbasupsuehci adid, glecipt radekic actidy i bereml |y

. | appzeach. r e LNk Rg
tegr IRk EHS, DRI L, LB PP S BB eataysts cen
ber asedbs gliyo wrhahs patisinaidionshef metd auls neecr i bed

herein, .a signifjcant.r2 val.ue between genetic

segment SNRFCRUER S 5raPRaPy +3h BEIAPIPEEsTTD Breterably
usedC hEgampiled efstclldic 1brlexchadgebs 2inclhde, pOlgberit 4&ation

0,45, 0.5, 0.55 0.6, 0.65 0,7, 0.75 0.8 . 85 9,

hgRueRs giraidagie Bogm, s PERRGE ogick) agy eya3t $1dy Zeo-
ka®b 226, Dowex010,pARberIEtk ariadi nehtambdiaysitgnsf awd@ntike

r2 value can be at least 0.2. Alternatively Iin%ﬁge
SFXF?E%uf?}?ﬂﬂ%ﬁnaﬁédd89%¥mﬁﬁ§j hEFBFHE Nt Fe0-kgTPi g&F 315,
andl 38R b BFddiFonhar a6i@rdARNBY YS! Ussvafit] Bb, Obudtite

| east 0.2, such as 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.85, .
CSG:OQ,' 9“@5111@ gepheno¥ic o’qag:gzow_lgg_aq}djg,eqlpﬁkag@ Permutit C,
Zeg):-lﬁsgyl 33§ rd M RBR SEENERC %00,05{1&! HrODHNYe 3ates. Of

eles of distinct markers. | i s nmeasured

theser ehmbeytodbf Lei partiwulaply profefyrad 1.0 and | D |

up to 1.4) ... Lisnk ' i LLhni t i
[ ﬁ a si nlg? & ’%E%aggg%%bﬁ%%oh,ggégf%}e [ neg'%hgﬁe%(?ﬁrgfqﬁft
0.0801bto dHA®emrilesdpen mobwmldfeCoimpaund chnpleed preferably 0.5

C i Si | ndi-vi dua re than one
toh%ﬁ&%%%%ﬂ%?%ﬂ%ﬁ% ?%n&%%éﬁgﬁ%ggﬁﬁent of the invention,
LD i s dekreReamtdonnSeheasn®l, e Compoumh e 50r isonsualily hesed in

et donnSehaen, ¢ Conpaur
rRRRERE) OF diE dSRERotOTHE 1 AR RAED o5 SPIBPHEG ) - and

preferabiip catha®@ntl, tbDabsutied edaliesegder mdlee dcEFEdompound (4).

popul ati gn of the HapMap sanpl.es n ot her

rbod, mete HeactSonchar thencaRRHCE RS PR, dgamaL | BFESSFe.
urdieet hgerendsliatmkphb:s SiMia@iAgnedtidyeh Eurgpganetc., or

popul ation. |In yet another enbodinment, LD is
urdiefe LRCRRRFEH BUFESPERL andi ¢ popul ation. | f all

pol ynor piies Pealch ibhepAeRm WahsL1ifedt ixedtn &bmp8Bature to

popul ation | evel, then every single one of them would
2098ed aml preiferably gatt awpom tesperdtutetosL§8iGs During the
rdIRMBYAT 2l Addild RERGGa T QLD S UBRRINRR unti1 the

pol ynor phi sns, “tightly |inked pol ynorphisns are

strongly correl ated, which reduces the nunber of

pol ynor phi sns that need to be investigated in an

associ ation study to observe a significant

associ ati on. Anot her consequence of LD is that many

pol ynor phi snms may give an associ ation signal due to

o, I e " o

o o o R
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Soc Trans 34: 526530 (2006)). The map reveals the
enornous variation in reconbi nation across the
WO g@PU8HS402% onbi nati on rates as high as 10- 60 CWWS]T%?OS/%’OSO“
hot spots, while closer to O in intervening regions,
whi ch thus represent regionsi®of [imted hapl otype
diversity and high LD. The map can therefore be used
reaottef iwae:ehrapbm:y@ieiqgt éskspnpl dtastk Shasreagtem 1s usually

! b [ h d h h
SR AUREROTE OF e 0B ke T hc ndes. bl ocks

def i ned Thg pnyceds tdﬁe pabdueingstdrd lveopotnd acff diensetrads,

or oth r al.ternative t hods ed b e
rofinft o Yibrk "Srol fodTieh Raatifth 0% ENFEhbatate, o
coRpeaiE mmeeeﬁtedtw GedleralyF@imela QkEermﬁdbe employed by
associ gtion a_pol ynor phi c rmréler [ pl
neREERG (e, COREBUEA IR 1% B ORAF KT (37 CHEPERRb B0 0T bY
he&HONYG AgED Torpb@hd Iithd Sbeehdé Us@la GONFEHHE MR WHeddt@on is
uneven_ distribution of LD across the genone, as

cop@uefed @by 50hto| IQYE Fari atmignties EecmPERR- on

rates. The BBASHR &%%%egeneeaw @%%Qﬁltaf'bﬁﬁhiahl{%)l Nused
a sense represent "tags" for ah%Fenomc region (i.e

aSh§p$b€tWélgomé@Rrb¢1 LJE)l lﬂe@élpé)'-otl heme ésgéépﬁﬂ)% amot"l@ is a
| ¥GIbdRe8Tecah Be FdoaulR8 Qhs{Pf fisiaYSat kIY@wn compound
unctional) variants or nutations may reside wt
Theheommcgmh repyadented dyaseveral i Frrmu at Né)dlB@hed?SDrﬁ novel
] T ac Iy t
coppBlfha, 8 HICkbRIng B At EIY BRAIR ABkeRiRed win.
foa exmnpilsaat dhlei me¥hods tsmzsxpcnsabé@ctelloerrﬁq:hemer 4 sangb meactlon
3cﬂu arcrab ﬁn such as an inversion, deletion or
|ﬁ@% er? ¢ %/‘%?Y%\nts in Lvalththe variants
Redeﬁ.ﬁdﬁmtﬂﬂhdﬂerel n may confer a higher relative risk
(RR) or odds ratio (OR) than observed for the tagging
mar ke s used to detect the association. THe pre§ent
i nvertion ihus refers to the markers used [for
et ngassocifation to the dlsease's .

2 rs that ﬁre in LD wigt Al RS
otypes2 of——t—he—r—n—veht—l—e-ﬁ as descrl beq
hereiin, may be used as surrogate narkers. glhe g,
surroéaaée mar kers have in one enbodi nent re{ tive risk
(RR 2t/ or odds ratio (OR) values smaller than for
the na”%ﬁ{?:eg.fl Eapl tZLQGSR' n'ﬂ' aé.lgd' Iioﬁ &@flned above
associating W th'thé’ di'$eade, escrl er el n.
angt Re' Jar‘oodrqeptnsepnelsensadr btgdtle onheket@m&w@raaem @Rl X
I re t It I et :
R e R
asdithetsef aashaiegenl oeda ttearlexglen Ahorexanpl e of such an

enbodi t. would be a r rela pvely.r %
el ¢ ipdRte ! pReT et o S Re R R R, 18]
inkl e Cti@alvgehaatol ~ddé¥hipefubbbven droepserby} undergo the
initially found to pbe asso ith the disease,
el fuBet Yol FRATEIRR e het Rbr Lo DRt FEPRG and
repFeBen e hyrar kefelday 1debeciingl tdhia fasgoekat ddups, aryl
di scovered by the inventors as descri bed herein can be

SUEPRBLAEH FRPUPSut PRELREL RIS ORELP=X iR So €€ per son

skill ed gandiRsabt . 1R 1Ry NSHEESR otyt ?hﬁub@elr%l%
of the present invention. Determ nation of hapl ot

strpdghbney bﬂt@d’ﬁéqﬁen@ilegloﬁuh%?ﬂmﬂegmﬂpﬁaﬁ% a&nd
0 n ! U359 n@Bropane
e e e SRy At Bropane, suyfonyloxy.,
al., J. R Stat. Soc. B, 39: 1-38 (1977)). An
i rrpl enentation of this aI gorithm that can handle
m ssi ng genotypes and uncertainty with the phase can
be used. Under the null hypothesis, the patients and
the control s are assurred to have |dent| cal
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Even though |ikelihood ratio tests based on

| i kel i hoods conputed directly for the observed data
WORMBEA"dve captured the information |oss dueP?yJPZOOé/“OSO“

uncertainty in phase and m ssing genotypes, can be

relied on to give valid p-v&@es, it would still be of

interest to know how nmuch i nformation had been | ost
isepreopane ralfahylem i GTbyéRng swkivmilers. Teet-butane

sl Bl Bl P BRREIS £ g R R I Rale Bt Fapygor-

Depart nmmpleSt m& iagiyilc sulfjmyﬂemgar tgroups Staciwte mphthyl

f 60( -
suf BTG, nl R PR M0 BhOTBEE ! Gt Rl e Rurea on o
phder¥l neichd otithi ckageo amalegs gsoupml) |$Meﬁ:mbanﬁnd>xecthm group
NEMQ. . For single marker association_to.a di sease
CoRF Moo F LI T PERTBRY Gior G SE ROR R tRaqant or
branyédes . f alkerg hgrtdifhsyi dilalro adtaipss, H&dahhyoga?ﬂ latoms as a
-val ues are presented_unadjusted for nulti

Sug%%tali“?%ngx@ Pies %Epé’aepii’&aﬁﬁff?%%%& anugﬁeOPtmnallY

suBs et WikhdeRra Céll&ﬁre( fsabsti ehaPE(H linteade SHEnyaNd
hapl ot ypes) are allelic friguenm es as op gosed to

SULBPRY KXY r dgnekkytehenyd FUAfaRYEOshy eshylehene
suifbﬁ;fvf&ﬂﬁsi A thSshdiRfl Qih PPN &1 G h!

ies, first and second-degree€e el ati ves can be
subforyIRsnbd Zﬁﬂéﬁif@l’l?;erpﬁ{ iSoAE OPY%QXY Furtdhderepleenyhe

su%ﬁéﬁ?%%% ,b ikt PegL Rk u u_ £ rofaﬁagﬁgﬁ#jﬁ %l‘?ﬁ%ﬁgigkﬂr r%rétﬂfs include

ning rel at'edness a e patients
a-napntmyhgstﬂfpaylany:,e Ma@hthpntsmtm@m;g petwi ousl y
describ amﬁgé%? ?f I\éra‘?f. }gsgulgcm 1 m.%o%%é ir?%lude phenyl-

1273-12 for-s can
suhppitumbd ctyanghtl of a:mdnchledr el atalkﬂh ispS foryitioxy e@senbs

th adjusted _a adj_usted p-val or _co i,son.
thgf AAE I 0P Be BN RBRs PEmuid frtee SURBEHRENE (5)
selfecBed®nBdon tme5§r&95 doi¥a Sk ingast aémﬂghtusedbi-@ched Ci-6

ust for the rel atedness of _.the individuals an
a1 B R ShrPE PR o PreprBed Pr e oY Hrgope, @ nitro

gr@ﬁﬁ ead NeBllogehMBtdmS e P Bubedi tden i8S VS napheyl-substituted
gni fi cance of single-marker_ association corrected

strew%m hrenched ‘F.age KT AN SEAFPRY Y STPYRBonFanlGs of
alkgst subEdE1IRG §208pY MR uEal avi PR 8b6le PRt 8N

and controls can be randoni zed and the associ ation
phgpul ygraun(Edodechude i Ranenl; ﬁeéf%wgoxy u&'PhGHEB@ﬂ&@O
sulteBRF1oRA0 dRAeRyYBIUR IshleRyloar! | LheithyiBBhLeat i o
produced a p-value for some harker a hat is
sull§emylexan Zomeghyibenayh W@lﬁomlwm-@bst@pbedzmhl ng

oo PonPLLA L RSP COTEERL SO0 SpEubtlly

su(LREB)xyhmudy,t fecccp oBwéuap len ot il kiplit sl Bonyiloky( BARIpEan be

sobgrFpEit Sl B ety Sydrin Epped bt s sebpp s P Hnae o-
nagbighyﬂféﬂﬁyl %ﬁlﬁaﬂyiﬂ&{jl%gﬁ)apﬁﬂﬂyfrﬁéﬁhyl%ulggr;y]é%xy etc.

ubi ns

(1987)) M GomPRE 1IHEoPEOREN oPY (friag) FoRmild (1) can be

prabhete sy apleOirppesion NEf 0@ Cahpbesd rﬂ:dgiﬁe[@bﬁte&%y General
if RRis the risk of Arelative to a,

exanpl
FoPBLE] Chab ity She oHOTRAHES, S5PEeRepted oo SORRFR] ikmula (7)

int Bat 18ér@ SRLRHEZYHOoIELH AN i Rfaty NBSLVidheE , Ofn athe
honobzygote aa. The nultiplicative nodel has a nice

Pr&?@ﬁ@?t?frtqme@?nﬁfl‘?l%s%é’l%ﬁ&P%n%nd conput ati ons -
hapl ot yRes@hesi feensidenbavhnfs - iddiddel gutdel r@@{éi: based
equilibrium wthin the affected popul ati on as wel
within the control population. As a consequence,
hapl ot ype counts of -the affecteds and controls each
have mul ti nom al distributions, but with different
hapl ot ype frequenci es under the alternative
hypot hesis. Specifically, for two hapl otypes, h and hj
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The results from several case-control cohorts can aI o)
be conbined to provide an overall assessnent of th
WO MBEFI%? ng ef fect. The met hodol ogy conmonly ggyamcogs/omsm
conmbine results fromnultiple genetic association
studies is the Mantel - Haensz2l-nodel (Mantel and
Haenszel, J Natl Cancer Inst 22:719-48 (1959)). The
sofpeets |%}JQi?eQSg faexare ddgtrahydrefieran + gdetbyl veidier, 1,2-

o-BEERSLFL AR AU LA L0 e B e o

eac

glgtol h@:.rga;ﬁrarth ether; amtomadiie bpdbocmchonFpasgddedlvents such

asCBARLASS, WAeRRr! b3 S8AUH00 bhAL AN BhLBaLeR odiiEnts
varla Son% e “di sease, a neas

su€R as xﬁ&harmlt hetlsamml J randl hspmmohn&etmhel-leasém solvents

oo KA e N D | IR Vs bPFESe s GG EGOPS| Solvents such

asprNL@ﬁhailﬁrﬂf@&nhhﬁd@dM)addméﬂgﬁl thaifoidGe OVEMSU ),
ower. to detect a real underlé 2 assom ation signal
a

hexamp iy Ihasphogie HolaHE S nBPEaRERt AT is i caPeFowdtert

solet s eshbibd Ri@e08DdIBA 2ORAr ESmbMH tRRIsTBECtwd@ B more.
deficiencies in_individual studies, for exanple due to

unequal PfFatacﬁ’F‘ﬁbco‘Fowg aHer T r]iﬂoé‘molm%@%ﬂléi ikgFes and
l?gﬁgglgéé‘@g i Bkl Lsd@nd to bal ance out when results
rommultiple cohorts are conbi ned, again providing a
better éfélqrmpec opagefe mc&edeno@w y&%?glpéén e@l]éa-'@f metal
hy&“.ﬁéﬁ des SindiP s QQE:L\RI V;% 8}@:|.de cesium
popu ation, there iIs anaso ute oplnga
hydrogade, Gmd ddithiu dfydekide ; thek@harmztadf carpeme’cms such as
I e
sogiéxg ?&tg&%é& gB%&&%i&ﬁ&%%ﬁSt? 5 éééi&nn%\éiéoﬁqe and
llahiudn uwtarvorstenf albkahs tmedatlc hydrsgem ecanboumames Q’thrm ass
br.eas

118038 ryRREghR Barudhatét fafi OF oot farBordiEs na,
poteas e chyjayrdgemk i bagbmateer vlkal gematehersachi apes@diyim and

rat her than rticu r i ndi, yi dual is oft
PO PES L b T e SHER RS AR Aidei IR Lkd RBpEE} Jarides
subhs ks (SRl iunRelyairi ve s bdt%s%&@ﬂ heaeare risks
associating with two variants or the risks_of_two

di f f er eliT 9P GpRages pawdiude . FoPT SRS . pikebh “Ef‘é:al lower
alitde4abs S UL sBANR Ue1HoxR@RD! ol i xnesfibial Nsodium t-
enotype with another group havi ng a different
o9 peRoafsigmimeEheseidey potassyen retdioxgrer apgrRotassium
gﬁl bx08E, U RriRss ! Yh&E éé“‘%r&@@%‘}f ndle\eli BP6BG1 dhine,
i sease as the other group presented I's
pyridaney awingldingt i péperidinegr imigarebs, Norethydpeci f| c

dﬁgggﬁxg?]@%l er’ aﬁgg?%%%%hhgﬂéhg?%%?&éﬂw dual S

digkthipdagdbinge Mmethymcmnhmlamy toot @hmbo@wpéo B4l. 3 10 Inon-
i 18 r
S48 M0R L L peret AR O ondSET A YBBbE 3 0

dmdbﬁhgcmm)m mastamé atDABEQ)I, slete 5, then the risk of

the firs [ ual othe se

i ndi vi duat bf g’aflgl 501?90 r@aASaBe'g%r é‘nggynochel?t ai n
cobiyERiohd CofiTafiiee b adite hajalret ppefe:eaxﬁtw ibHsig &ofpounds used

mar kers are found to pe usef.ul for ri sk assessnent. of

1 *Bgs PRGN INQIERS ARG PRERS| TNt V¥ SRELHE Fpfride

arld @ oBELBh® ﬁﬁm@bagno& ng a susceptl bility to breast
cancer. Particular alleles of hic markers are

f ound ntﬁe?ﬁﬁ%@q&@ﬁ??@nqr%ﬁ N&P@Eaﬁay%ﬁ iith apr egeEnt of 0.5 to
1L aRGBE: pthatbid) o'fnébx‘r{b&&iﬁi S 14t haHl SHeaneH1 8f5 to 6 moles

br east cancer Theref'ore, these marker allel és have

predi ctive value for detecting breast cancer, or a

susceptibility to breast cancer, in an individual.

Taggi ng markers wi thi n hapl otype bl ocks or LD bl ocks

conprising at-risk markers, such as the markers of the

present |nvent|on ~can be used as surrogates for other
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The present invention can in certain enbodinments be
practi ced by assessing a sanple conprising genom ¢ DNA
WORPBHPYUR” i ndi vi dual for the presence of vari aﬁgg/wzoos/omsm

descri bed herein to be associated with breast cancer.

Such assessnent includes stexs-of detecting the

presence or absence of at |east one allele of at |east
pesnmolm|ofinGophpundat k-, usi ng net hods wel |l known to

t he skille fugt d d,

based or]fht Eeggﬁ?%grr%ﬂ of s%éﬂ&gné&g%?négﬁ %&% %us%ﬁ in an
amphet hﬁ atthéeaatil abaivall modm phomdlee ofatpmpousd dda)vednd

e ecre sed.risk rease
prbEefindd HERECT 0 AR S°RPLE et i RE Cofbouna (1a).
Al t er nattheekrgactin Idame bi Omdmftdﬂ? updaet héanhl pressure,
tilj zi a dagaset co rISi i nformati on about the
unfehot SP5 AEMAFPRRT9S A5F B&Jen%cﬂjgﬁﬁ?ﬂﬁﬁl' apgekePtc

und@ﬁcmmgwrgrgsg@r@e associ ated with breast cancer
(or markers in linkage disequilibriumwth at |east
one mar &e SReGHLOR MEogeeds pesyrkltiakt € iia ROIreasind

prgf?i?%ﬁy dt PoBhNEEmY AR tdai 550 GRAL AL rﬁgi:gally completed

or mat i on about such genetrc status, for exanple

int ghowlrindie g‘éﬁ@ty%‘e hdrst-s at a certain pol ynorphic
mar ker, @t 2ofth afbe)br%e & defreal ﬁBmﬁ‘PA 43!, %%hich

of the pr esence or sence cértaln at-ris
isabbed ezy a @rtaatmalm@@mla}pée Rercigion (ﬁchnmﬁe3nreﬁ leay easily

avg@gjapf %'1% go g{, ﬁ&we presence or absence of certain

T-71 sk S certain pol ynorphi c markers shown
by the Soepentdi (e rngr Cotmpotyed a(sZs)oc whtietl are htlter mrting

ne itV esul nt
mafBPERLy kBRI EoMEORRT e shELARGRAAL' 4Pty flag BV
compamedls, ads h:am/nbda epmducelds byndachduy enethotlbe for example,
i ndj.vi dual fr th taset is derived is at
oy, fEPIOES FocobBihgT 6 e TolibpRat dfadiShn’ Sttty to 6.
Re&aBiLén . Sdhamec@rt ai n enmbodi nents of the invention, a
pol ynorphic marker is correlated to breast cancer by
ref er enci ng genotizﬂ:ata for the pol ymyyphi gRmar ker

to a | ook-up table t{ihat conprises correla s bet ween
at | east one allel f the pol ynor phi sm and| br east

cancer n sonmeRenbodfnent s, the tabI e comnprises, a
R, tR? on for on& pol ynor hpl sm_| n ot °

enbo i ments, The table conprises a corresati on|for a

plurglity of pol ynor hpi sms. | n both scenariosg by

r@ferencing to a | ook-up table that gives a&n

indication of a correlation between a nmarker and

breast o@esein B..s Rsk dwt Rpravgtas deddnedoabeve, and Ry
re?)#gg&b{débal o‘b&ért gﬂg&gﬁéﬁo ncer, can be identified in

e In ual” from esarrplels derived. | n

some eniihd dewes, alltce:yc@troeparepm'eseslhe@pbyt Bd lanSGaneral

statis g sure, tlca ure
FOF@B% {e ) glsasgl%?‘ sﬁamn%a S nl%éﬁ%h As ascrre éra%/?

(RR) ar’[‘kmbs:ofnpbendmsépx(eéahted oy Gﬂi&‘aﬂ_aﬁ'bﬁmﬁm)(S)Th:an be

of .the inyentio ol ynor phi ¢ markers
PTEAPE B h S P2 P EI 0 e HTRO S senfRG by General
Formtker 68 presentthd comgabl®sepZesdsted byl benerdl, Formula (9)
mar kers marker rs7703618, rs4415084, rs2067980,
in §POB%%’51BAF°J1V§PI’C72§3‘9’2th‘}‘1§771§68603n¥ FETYRPER9, in the

presbRdd 048 avgRhcBe oS Mlsfd bofpstin@ssessment  and
di agnosti c purposes for, either alone or in

conbi natB*¥RIPRURE WRHT iselvants e Watpre reldhar-based
sdivell stasg# ad ﬁHékaH@r Kﬂ&ah§d58f§£éﬂe|diém9ﬁséthér €1,2-

on t e order 10-30% the associ ati on may have

significant i npl ications. Thus, relatively comon

variants may have significant contribution to the

overall risk (Population Attributable Ri sk is high),

or conbi nati on of markers can be used to define groups

of i ndi vi dual mho based on the conblned rlsk of the

- Y B o
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As described in the above, the hapl otype bl ock
structure of the human genone has the effect th
WORYRde"RUnber of variants (markers and/ or hapP%T@%@QWmm&“
in linkage disequilibriumwth the variant originally
associated with a di sease or23+ait may be used as
surrogate markers for assessing association to the
diwé teagethaner adietiiiensugbpeobf diesiydu etbgiat eantheftbydene

T R -

asfbemﬂﬂnmcytbmueﬂe reagl oylenee. Jowdre aluwobeil-bised solvents
ites ar .mark ars in the J189

sufld, hedepit, Fouig "t RES Bt % diihed Sotvents

sudhese duutonesand emeu&waJ Iey:hymcmwhew talmnpbhar pdyisiendl such
boundari es gf t he bl.ock or . hapl tégg bloék Qy

as (Nt e thy Lgerm %s(PH"g“)t heime E9% g e(PHSO) .

hek&h&ty1 ghosbiosi b efriiiliedsakacydeddnitithe 186 Bidbe inert
skilled in the art. However, sonetines marker and

SOREpR BT & ResBERAFHPLYs OFodn deePinatdRashed ofP e more.
physi calagbgupgayd ec%n%t)uhae V@Rl Al ARG okh0§KoAgartie! *b&%gs and
Such markers and/ or apl of ypes may in those cases

orgaRic easesasaguPe Jire% mar kers and/ or hapl ot ypes for
the mar l; gﬁ¥§i r es{,diqng
Wit hin Fﬁééﬁamaé?§%£§€ gh H&é e |ﬁ%%bb%§'a$iﬁgﬂl metal

hyduoxedprestch aarfedim Mdhrapllde y rp;@tasrsium hy§pixiale,y cesium

erj ze th h

hy BRI " o g s 1R DDty et cBRbdintgs guon as

sodeMLmhrupnBXegrpemassidnawa@bdmavmIfcddmumnaakhwnatﬂujand

| ot s _of. the sent__Ln ion ar
L1fRRLE B Tonaket ISR G Ft A1 T do S i RaRes LidH s
11|ahmm a@kdm%ncirmh&;aaf/om(?&h? hptﬂnmi;mrl@amboﬁatﬁﬁ and )
ock as def.i ne is includes. markers, that
pol RS i I et St tr it ALkt e e 5o BE KG iyt Sha
pot8441&R8AmikiekCB4dR /8 Jodlidh9ehBde ; t&ﬂd Em)brghﬁ:@c bases of
i ncl ude other markers that are in stro

alkahi mekad hydgiggs ragdy &st éPdiLH’arPYFIPd@r aGdZP%%ﬁ%‘ﬁ”“
hybiPie> 0.8) with one or nore of the markers listed in
Tabl e 1 and Table 3. For the SNP narkers descri bed
her ei n, Gugandppeasee mqlude. t 0¥ RxagLel|. calbrihl mefafe lower
al%BxE&&@%ﬁxﬁPaBaEb&D&ﬁx&ﬁﬁm&hﬁé akb@ivi dthokodad édhlum t-

ecreased frequency 1 n breast cancer. These markers
bu&ﬁtﬂ@%pl@%égumrﬂnﬁﬁnﬁﬁd?%r pesapsiun refhoxd Heppane@ pptassium
- t e
oSk 1H, B SEALE 400 BBale APERI R . Spbiilsamine,
pyrradine duplinoddney | n@ezrn@selenamgd@zcalrﬂi/ (Nr hapl ot ypes

o518 R A the RS SALALB AL 8 Pt

dlmehhylammlmne anmethm&mnrphod¢nbLnht5{ﬂ1aﬂabuaycbms4.3.0]non—

>-BRrelvitl e atopetiausiare - Jol T EREsTs, (BB hody ¢-

dﬂaaawcycmd[mazalztjoaﬁﬂni@r(mm betdcherein for detecting .

t hi t Furt
Cor 1 ol a5 BBENSCHPRAPARn SRR PO Y15 “OPOLE: & din

CcolfBiLiigt So briitwBasE MARNOMIRE BAOEbLaBIRS ivhised S6htdimds used
standard techni ques. A representative exanple _of a

ingithe| eq@sion dRClpde cinandsmigoBpaes Suehriash spdiva hydride
ankepbt88sAuf WYaR¥gkwo table. | n specific enmbodi nents,

a marker alléle or haplotype found t o be associated

wi t h br dadasigneerpoynd ¢s uﬁﬁﬁi’(éY ¥3e%kigs agsane@te @f gbout

b ke : t [

- 13 el M phR e ol R g POBRE A ()%, S Brrepdtny
mar ker allele or haplotype Is nore frequently present
in an individual at risk for breast cancer (affected),
conpared t o the frequency of its presence in a
heal t hy i ndi vidual (control), wherein the presence of
the narker aIIeIe or haplotype |s |nd|cat|ve of breast
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Iess than 85, such as |ess than age 80, |ess than age
or | ess than age 70, 65, 60, 55, 50, 45, 35, or
WO&&O@”@N”Q her embodi ments relate to indivi duléF”E/JWOPWOSM
age at onset of the disease in any of the age ranges
described in the above. It +%44also contenplated that a
range of ages may be relevant in certain enbodi nents,
abguthl dy @pousit 6 onzkas menmpéetmm@gmuma 81 |ess than

age 60. r r ggﬁﬁ S .
contenplatﬂggclngtE%ﬁ%ﬁga?fq% gﬁgé@) raé%%&%%%yhysed n
ant aeoage ofalatedeaststawbutn 1t helabpae mollee of nCempowrd (8),
nore re es to | duals of .eit
prrEP ST etk ot S Tatiche, BChil ek s Hoa bRCafiiding (3).
assessnN ke @éada‘aicel 4 bet sonduditgdl @nd@eteformal pressure,
enbodi nents, it relates to SPéessne nt of fenmle

ungep) Jertft’”st IPRe 2FERTRRRESS JOfF t’i‘%rPJr?oge&au‘E‘E%‘?’é'n ete., or

unag@uiﬁ&ﬂéageafpheggﬁggrt Eur opean ancestry. A | arge
nunber of studies reporting results of genetlc | i nkage
and assé@PaFﬁéﬁt+9Ptﬂﬁgcﬁﬁgﬁaﬂ%ﬁ%ﬁﬁﬁnﬂﬂ &PPBn ?ﬁﬂﬁ¥Q§€§ to
208@' '&@?réfeféﬁﬁ} rBSIW ﬁ/&ﬁ’ﬂé:aﬁﬁ@y tPf 56"%59 %ually
show repfication o variants,” originally I dent |
Comﬁbet%@Jéh@b@u‘sobut%tqtmlta§0bb?h§5 associ ating wi t h a

parti culggy, g&f? |
(Styrkar sg'ot t i Ilétp('l"qatlggﬁtg&hl.(,)&* Qﬁén%ggl F(rm]%lae (58) and
(90 Epvibicih o @Seéramtstarm:t@ggmatemtls o Retacaion Nigheme 4,

A58 A g, © 2L 0 0

Re301 86 -Fhe@0067) ; Hel gadottir, A, et aI., Sci ence
316: 1491-93 (2007); Steinthorsdottir, V., al.azhbt
Genet. 39:770-75 (2007); Gudnmundsson,
Gbnet 39:631-37 (20Q7) . Frayling, T™ Nature

R, : 65T 662 (20079 ; “amundadottir, LT., et |al.
et : 652-58 (2000);) Gant, S.F., et al Rs
- 320- 23—(-2066')—)—Thus——gen’6t|c fi%di ngs[i n

the Iceland|c popul ati on have in general been
replicated in other populations, including populétlons
fromAfrica and Asia. The nmarkers of the present
i nvef$i Don found to be associated with breast cancer
are believed to show simlar association in otmpr
human popYRLLORS, REArddE W, a&r@“é’é’diéﬁ%a §05RE | HrROx,
i ndi vi dual human populatlons are thus al so

repgasenps &t dirlagganvatemn t he scope of the invention.
Such enbﬁ@ rﬂ%ﬁl& eé@&n? ﬁgrgggﬁﬂeéutﬁ} %t fnt ra1Crormula
from one or unan popul at1 o cl udi ng, but not

(9') nhasdthe, sa@eu daﬁuaxrt:tmp Hsadesasibed raljeyen

popul atiQns,

populatf%%% ﬁggg%&g%%ﬁ%%#kghgoﬂikgé$%$ﬁs tﬂu%%iﬁﬂ can be
prpdpoedt bpnshe EaactﬂemaqfrHMeubampouﬂd MModisenEedt gy rGeneral

opul a i pns,. . Afrjcan tlons S

roffinats ohers i Ghec daliiibe SsBrSeebl el M Sopemal Formula
(909 ptihasn Qtrseﬂmebmdent 007y Wilt&o[lﬂit using teady tsolvenes) stn the

hbrmegia , Finnish, Russj Dani sh, Icela$d|c |H
PIREFPC E?r'gl‘”t Hpsie GOy ﬁ}r’lc@haSB%?@t%{h caEbepafe and
coppeitBatSPAt SichPastespirs, ibabean, Polish,

Bul gari an, Sl avic, Serbian, Bosnian, Czech, Geek and

Tur ki sh IBEWRLEE| BhsinetHe SCAVERES oG iHden BPABF eSPlvents such
asONDRL gepbad) 1IFRRemeas QRMEDY, aet:tneeﬁyl Ne SIFRSE1 il C (DMEB),

populatlons that include Bantu, Mndenk, Yoruba, San,

hegtieth Py plrgEphord Sdt MR gend ReEPRHLTiSEdTheER inert
[ u iogn

SoBIROER: cMEiRT B, RO Tor Al Eimo e g g o moe

Hazara, Uygur, Kal ash, Han, Dai, Daur, Hezhen, Lahu,

M ao, Orogen, She, Tujia, Tu, Xi bo, Yi, Mongol an,

Naxi , Canmbodi an, Japanese, Yakut, Mel anesi an, Papuan,

Karitianan, Surui, Col nbian, Maya and Pima. | n

certaln enbodlnents the |nvent|on relates to

oy e I e 1 ALrC 0"

o o oy - o
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be practiced in any given human popul ati on. Mdels to
predict inherited risk for breast cancer The g al of
‘VOBW§5§? 2%ancer risk assessnent is to provi de BCFAP08%{%0804
framework for the devel opnment of personalized nedica
managenent strategies for at25wonen with the ai m of
i ncreasing survival and quality of life in high-risk
wonen wiheerghationw imay bescendugiinst dosihe presence of amino
Lk RL.e tj.ons xiety in wonmen at |ower risk. Risk
ac%?éd%%%?éﬁpgb gpgl§$tenpt to estimate the risk for
breast dheceeachiem dandibei dosduciss asien gonmaispﬂessﬁre
g I acler, m hi st qr
anGBRORNE opl BEnGUR AR ahR b0 Gibugdll: “Yafihr )t
unahe hieestsedapressutesk assessment nodel s nost connnnly

enpl oyed_ in cli lcal ractice es imate inhepited risk
factorsq@? ESﬂ% Qﬁ? | SR Ybﬁg TORW femperature to

2005t ) @E§réﬁ§r£@l§ﬁ@toﬂ'obﬁet&ﬁ§eﬁfét%tr'e0@§ 509N CaRA@SEH usually

risk to individuals with one or nore close relatives

COBP%?F%%SJW aﬁﬁoHﬁnBSB%l ahaut Bpelag‘t‘r%ancer They do not
take i ntiheageeYE! r&iloRX ipe Q&fﬁcﬁlr EH6RS - inlMR¥Brence
nodel s have the further disadvantage o not being able
Expgpde f3%&M&dOWat e bet ween carriers and non-carriers of
genes wird Bof %ﬁn@%a@éﬁgéép%'d&e%&afbﬂﬂﬁd@r(@ ) and
sophi sticated risk nodél s have better mechani sns
(9deavrsed tas speaiting maanipllsi ipoReastion Schemegh described

a C r
2808 SRS EBnbdi et ol BanBE BRARER el B (3T rmom
co@paunds. Anal ysi s of Di sease Incidence and Carrier

orithm (BOADI CEA) (Antoniou et a

Re%%&%gg IIA:%to account famly history based on
|nd|V|duaI pedi gree structures through the pgdigree
anaIyS|s program MENDEL. | nformation on,_ kno
and‘BRCAZ status igs also taken into accl
ations of t BOADI CEA and al | ot her
ri sk Wpdel's currently in use ar e, ey,
ficor por ake genot'y et o matT o f rom of her
| Sp0%4 ti‘ono es. Cu¢?ent nodel s depend "stro .

on ffam |y hlstory ¢ 0 act as a surrogatet o /4//

conpensate for “Phe | ack of know edge of non- BR

genetic determ nants of risk. Therefore the avalPablé
nodels are limted to situations where there is a

known family history of disease. Lower penetrapégnulation
breast cancer predisposition genes may be rel afiXgk¥ion
common in the popul ation and may not show suchystrong
tendencies to drive famlial clustering as do the
BRCAI and BRCA2 genes. Patients with a relatively hlgh
genetd.c | ogd of predisposition alleles may show Ifrttlef
illy history of disease. There is need
Struct nodéllsXigidch i ncor pofat

ased testing. In addition to ﬂaklgi
poreci se, this will reduce the depends cy
istory paraneters and assist in the

extengion of the risk profiling into the wi der atRrisk

popul atghHn where famly history is not such a key 3

factor. Integration of Inproved Genetic Ri sk Mdels

into Cinical Managenent of Breast Cancer Primary
prevention Clinical_ primry prevention i ons

cur r ent I%heggdnhBs c[Rys ske+i 88a87 endfr @%%‘ﬂ%ﬁ japeveerand Xia

e%QEQQH@J; )a HARGERNA S0 &, PARPels@A kL Ca SLERES Eélkgl group.
atients | entlfled as high risk can be prescri

| ong-term courses of chenopreventative therapies. This
concept is well accepted in the field of

cardi ovascul ar medi cine, but is only now beginning to

make an inpact in clinical oncology. The nost w dely

used oncol ogy chenopreventative is Tanoxifen, a

~ 1 .~ — . ~ s Aa 1 1 i I AN r<R A
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Patients who are identified as being at high risk for
breast cancer are considered for prophylactlc su X
WO 200880024 | at eral nmst ectonmy or oophorectony B B%gﬁy‘m&”
Clearly such drastic treatnents are reconnended only
for patients who are perceiveé-to be at extrenely high
risk. I n practice, such risks can currently be
i dent i f iThe daweri alkydigriodparepygrentad PynBiathdns halogen
atr@ﬁcﬁé re%%g%%dob}r g neﬁa%@% ts%mgedéfﬁﬂit?/ etﬂné %gr 8E&cribed
pr east cancer pre |sp03|t|on syndr ones e pb3 1n Rl
abbveuneni Syndrone, PTEN in Cowden's Syndrone.

mut 21§ 0 BRIEEBLL o I AHEr G B [y A cE RGP PP)ofen e

prodhted| vy diee cbamahsmd:h aeaotidont b yriar eotpounds from

sed estj mat ecaus fferent
reRaRbreted & ROTRBaT chTTTECe XA oi | Tl s PR aL) 18 inert
sole8at r aNGESHodk hseaglaaeakensse [ Thorl acius, et
al ., (1997), AmJ_Hum Genet, 60, 1079-84]for exanpl L
One of tﬁ%‘é‘“‘R&FErO? attFrts S&&HFPF%&W‘H&%“”PHF% ether-based

soldbhBt i QfcH Sst BeoRghe Ortéifrﬁ?di‘Sfubﬁ}kn%th 1 ether, 1,2-
predlsp05|t|on genes_whose effects nodif

dipefBerveidanst, SrephyleRe BRTALndiBetHHs StheEs ord tidene
gl?%%?lhghge k ettﬂe%%%ger&%h ﬂ@&&@éﬁﬂ&ﬁbasaﬁtééiﬁhts

genes cannot be accurate
sughant i Metdwlienet Rblebidnc ehdbrrAomnedye -(ﬂ‘whﬂeroethane and
t Lo n
o Ak, e Ry BB Fosal 810k g guch: o
begaenee, tokuane,i apdr xuhane n liowey abookod-basequanivénts such
Vi I reie t-h. th
s PEchalT, (el 081 BeOrRROL! Pt Yoy 81vents suon as
N thimétmy&fdmmamddat(mMFxMeﬂﬁm@mhyltsuﬂqumﬂes(mMSGb

effects di the eneI ance .of b east nc
heggmRfny PRI R0 e RbarDir 1180, She Comauna
repseesst@d ibytdaktaapetnim (hegecgenes udadr tBean®sBrent in
there_are individuals who are_perceived to be at_ver

PIFCEhOF i §h 1 VEPESSTeREIGC 3PaV Rap5hinf disEt oi“”a"el’l'é/S can

bes uk8ags ey Yrhhiat 86ibDiatiiod@S bECERS &b nldtle.i N whom no
mut ati ons in knomnegredlsp03|t|on genes can be

i dent i f 84 Re@5HiPAPAIG M Cof CRTBPIRA dcid)c i§upgerlly ssed in
arishblbft! 4f 14t 934aBtCRSRS1DYAURS18N6E C@Jiriﬁ&m(ie%h) t Ngha

i ndi vidual to discover whet her or not
priegReaPe RROUH dhtpenletar @O&ﬁédpébd@?%q é’rf @Qﬁéound (4).
Accor di gl okl hiidid Grlcompbhih CANNAL Beedssernade ¢
accurately. %here Is a cl ea? 8 ?n#cglqneed eﬁere oree ©
Compopgént1d)- any high penetrance predlsp05|t|on genes
that rengid Aadh $60UELE b RdnhC ey SRR ASBOGLE Sibssure,
genetic tests Tor use In prinary prevention
unﬂeranegresga55@¢mogBhesesmgndlmdlegan;ﬂxpgam,theggenestc or
i scl e associated with risk of breat
uﬁ%&%cggéngSéa. Sgﬁﬁ%rcz MRPS30 and/or FGFR2 genes).
Al t hougmndw&ematnantﬁrmmhasaamy atbecams meinpémture to
wi,t h ri sk of breast cancer are falru% conmoy
20056 19 REeRerabLY i e BP Ao hemPeRa g rteaéPO&neefi ipusually
complgued eip il @ tbadbduigIBer hbusk. varlants eX|st
within one or nore_of these genes

cont enpl A% FOFRITNH FHRTSSERt gnBYl%eW]aﬁf)?“W? hi}3) can be
prduds8 06y e tintiutl Bt 18R er&dctiRhe o8f thé ecdnigdula. MEPSSnted by

and/ or _FGFR2 genes coul d be useful for determ ning
GepeatheFommilan dildi) diial an slnerda sPLERD B 0% WHitgRULi 4RInG Ay
sdivghitpenetrance) genetic factor for breast cancer.

Early Diagnosis Cinical screening for breast cancer

in nost western countries consists of periodic

clinical breast exam nation (CBE) and X-ray

manmogr aphy. There is good evidence to indicate that

CBE has little added benefit when used in the context

of a good nannographlc screenlng program I n the

o o o N o — o~




10

15

20

25

30

35

78] . Because CE-MRI requires specialist centers that

i ncur high costs, screening of under-50's nust be
WORUBHS902? ed t 0 t hose individuals at the hi gheB¢T/IPR8/060804

Present CE-MRI trials restrict entry to those

i ndi viduals with BRCAl, BRGAZ7-or p53 nutations or very

strong famly histories of disease. The extension of

thi s scEzemphep msddinery solveniisidncindgeedierthibgisedi sklvents
t . d he greatly assisted by the provision of
eﬁg§g§%8§8§#§?ggﬁgfiling tools. There is good

evi denc&hteorsagipiam cahebaotomiudtesl vedetr ynansd! plresaste,

ancers and capcers QCCULLI gdin %FqgticaII¥ i
onfE e 965 BRITTRIGH T ARPEPOL R PIERgERs FTOR agFo: - oF
undi€s Sirdrearglyppsasirsnosed wonen. This cones from

observations of higher rates of interval cancers in

youngerTRBnE?ﬁcﬁﬁﬂﬂ HQQFGEQﬁCQEQQ%%WQFtaF?g% teppergture to
3007 eval BroRIMRAR 36" €661 £ P! Sakd & \ﬁ%'uhl%r@(ﬁl‘ﬁﬂ.%ted in

popul ati on are higher anbngst younger wonen. erefore
abeperk W @beuggeethYHE t hat screening intervals, by

what evephEeLHfRsburk @dbdeRent &6 UKL GehliaY OMOERI1AMPRY - can be
There is a paradox here in that 'nore frequent

produertibyg thsi Agaebkan &Fp&hsi 9@9@%@@@@95@%’%@% Gegeral
Fo?ﬁui&%ﬁ'f’a‘r)e@ﬂ:ﬂrtﬁ@ oglﬁﬁugeg%e%% Bgef:&\f@f | IFo::mula
rates, of 'breast cancer are cohparati vel OW. ere s
(14) clmaan dinemicadlvered dyewd thout desind pnyhestvemimg in the
prgQQxhér/é L5008 £ E{T%%tsi%t 58£§$1¥ncf).r edi sposed to
evelop the diséase early, and channel theminto nore
expensi Ezaapileexdferisiers soleemisgincdgideesatdihe ether-based

ari ants disclgsed herein_t onfer risk regst
so SRR St B8 GLEFUTS 1 o HERER PR o RS PRy PR s 2
dimbBthestestdianpar &id@uhsg]rérlge -Igllgbo]lti ﬁﬁ?@h‘hyde\éehémb ngxc? feshgilene
canger . ch individual s are | ike to st _benefit
Sy P i et s Lo PR AP Yo PaRe. Seerrs, guch
as"B&h#erd NGolilient | kedd hgadnel; eawéy didmbilfbaséd GEobislents
the cancer. Treatnent. Currently, prinarngreast cancer

such 25 dIRE@NBY - sEFRRRQL - AFCuTERAPTERRAR hEPLpYe-based solvents

subBOLO LRI ahe! hOMBE RUNVINRetSKdn HRY18RN3b1TARYIch as
O'ten conbinations of three or four therapies are

N.§¥séimegrdformanider (DR cdigefhyh sHExdfe SPUHR) of
he3hRg pRB¥Ec VEEdartlidef, e hRB! aESERANSET ol OTREL LI gt
chenot’herapy resulting in a broad variation in overa

soflveatsreran Ggt Y8AASSITHEOFsEs gomilatiens( phel® a@mmere.
and NI .HA%r 'at Bgé.@é u%ﬁ? nvgf:l\./&llso %%wﬁoingféﬁ{ig 'Hald8s and
the eligibrlrty of east cancer patients for adj uvant
orghehot beregpwanr batweed. However, even the strongest
clinical; a L st | cal .predi r t |
Fai | ¢o pRRapits Bt ios bR, £0F Suclip1dy ABLES hgra
hylireatded wuahs afCebdihim dgfirostidal . potfaddin hydiNatide, cesium
ncer Inst, .90 .1601-8: FEifel t.al .. (200 J. Nat |
nypiEee | (Y 18ns G otidiontars 1 FRtE pirtan RaFhgaes suoh as
sodhamnagyricditecSpbhassivk cefrboRhds| asdsiumnyrbynate, and

.approximtely 1/3,. however _70- 80% of tients
1200 eapanate AT M Wi PEORaNe I RAPOLa W
Litthiul ey &idyeBchBon@i @) idodith hyessderciibohaps] i & S
are currently offered treatnment that_is either

PotASF @R thyfrogenGRRRRRR R PIkphdr BeTRlS SUCBARS cPPHiEh and

pot88difiR! dnfiRicQV8IBRAL S I dbdilk HRYEL PRI a1RE1 DI AEALS tHydirides
measures which will allow clinicians to tailor

suchegs ngetismMbyarafer3pd inatasgitg bYdseeho will best
benel I t orghnli8 hEASONGRIGALS. L3P Clardid, BIRALL iifkar
i ndi vi duals for genetic predisposition may revea
information relevant to their treatnent outcone and
thereby aid in rational treatnent planning. The
mar kers of the present invention, conferring risk of
breast cancer, are contenplated to be useful in this
context. Several previous studies exenplify this

o oy ~ . a o - o o o o NN A T
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drugs. An understanding of these factors mght aid in

rati onal treatnent planning and in the devel opnent of
WO 008(300ddsi gned to protect normal tissues froFrET/H%ZOOS/“OSO“

adverse effects of chenotherapy. Genetic profiling may

al so contribute to inproved-2&sdi ot herapy approaches:

Wt hin groups of breast cancer patients undergoi ng
alkspyhdierthaedd isofl irep bp ysudyiase soddupr npbhexisie.ofsodium ethoxide,

| ept i)l ex i en e j 0 of

soBRhh b it tbnige” SPEEREREE AOVALRES P T0eRaph e H00ER] ana
poitassinate teibpttedde ; namd tandeeguanel | a9, trEddhglamihe,

radiatjon pneumatitis. La erm react.iqns includi
er ol ARl BRAOE, pitdantey pifiudiE, ifdtacd. -
ethiybd Dbs ooy lamife, Ndime thgaami abperidiad, ot benmatlyyldidhne ,
.acute and long-termreactions are, consi derabl e source
SLRELREIA o 0 AN Y P TRROIANS L ChelliaR0y oY gk 3 - 0 Inon-
5-Raki eows) War,e-8e8RgoieydS . 200Buddversensi ¢BBef f acts
to radiother a% while 11% had serious adverse
dipzgbl rome [(1-ENFA Qe GUECR) 4) ©tEtoel [ er, et al .,
(2003), dudh daBedi &mgdimels Bhfl b&N¥od 23ngiPler 8ln The
probability of experiencing an adverse reaction to
comaap@’_@m%m# ityodor TEH’IT%MOP?? P@eﬁf@?@ﬂiet @FE@@_ compounds used
inl RELVEEMAL O GHEEEAC PN iNAETRE LASSdiade8260ERNSs A lium
there Is a suspicion that these have a strong genetic
cagbapabentpotessirml cafbanateknornivn certbapgteer and lithium
Lsposiit|on genes (e.g. BRCAl, BRCA2, ATM affect
ca;%%tgﬂ%%s éo‘#d'DNAdoubI e strand break repair. DNA doubl e
strand by dalsdcacempdimdriismasyatyy oised dnl esi amounidwde®.5 to
b adi ot her apy. -Thi s has, | to_concern t hat
10 g8 i Sty o5 SoRRAR (g RREEZERTY o0 1 i 6 moles
petamode ohHranugouadr (13ape of variants in genes bel ongi ng
to thes th s m,ght al so_be at hi r.risk of .
Soffer; i RecbEipy Satsinen o’ oBafingl i #f offusliy vsed in
an’ afibahbes@t lehstSo cRMicIEY peedmbhatoft Rm@etRdi €13), and
variants described herein to confer risk of breast
PredRTEPLY rafioutx Qnpl EC 1M Wigry BR&SS Perelsr of neorrgyndg (13) .
VRPS30 amfll ekabtit® @fNde cBBRuBEedSRiddr h6fmal pressure,
identifying individuals at particular risk of adverse
undggcineFt 1S A4MGERRREDS InPHAddRg sREHQISH:. argon, etc., or
urRRSihiHd Ml Yprbadhpsensitive individuals in the
popul ati on nmeans that radiotherapy dose rates for the
maj or i t yThef reRetpor i RrACeseSuLata nistroer temperaiung to
|8~ Or f u vers ctigns_t
2097 2 A8 e B e o ERfe A A B8 S50 407 bhA"Es Shuanty
compdetedrin dhputr ¢l tabilkoute}0shohas. can i dentify

i ndi vid S ' adve
reacti o@e‘t 8\9!9‘&8?‘[6‘? erezfg;ye%\égtﬁgﬁ {)%gcgesr{e\%r&} I gx'nhn'gf%%t(é 0).
(1dgnsedvaid ve winichl dee naded ast searhbng sndteriahdi ¥n Redation
Q0 are radi osensitive ilLe permtting escal ati on of
sl b b 20 AT BEEE ol pebR P oot L
who ar e Tl atawvmbyerfdll aroaposhdst usdd tirthaacheenh the reaction
stimted that. the dose escal ati ons de sible_by a
sfBlpS JSTET LIRS BPORE o e v SBATEDLS FALE Sy nPBd the

objadit§€ NSdrigoidsi Bbeal®st aties @Adh! 86 € Tesb@Abns may form
cat egori es would result in _an agpr oxi matel y 35%

syitapdaseal s | Joaret BRSteTaE SRLARGLROHLS Rt following
pridFRraY SaELH St d %fSEBMﬁaﬁﬁdr@@ES_[Burnet, et al.

(1996), din Oncol (R Coll diol), 8, 25-34]. ]

Exposur Stigabdri $ahES refliGompennds(h) Ry #hargeeekogically

h Qut t [4S.1i hir

AP 0 JEE AT P SR PG e g} TR et

Known breast cancer predisposition genes encode

pat hway conponents of the cellular response to

radi ati on-i nduced DNA danmage [ Narod and Foul kes,

(2004), Nat Rev Cancer, 4 , 665-76]. Accordingly,

there is concern that the risk for second primary
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There are sone indications that patients with known
enetic predispositions to breast cancer fare wo

rse
WOE?}“&HSQW% majority of patients. Patients carr§FHIPIOAK060804

CHEK2 gene |1 OQdel C variant have an estimated 2.8-fold

i ncreased risk of distant nexastasis and a 3.9-fold

i ncreased risk of disease recurrence conpared to
(engn, ceodiver salltie, Boetgssdumabalts 2004) the Mike Geradikaline

-.5].. tients with. de- Ve r
oot P ean R (519" Mt Ear L) R oA Y Sna the
ligkea) | eamimonifum delhei s=drtrsy offi BROAYamid daises| Sodh iay adlkali
[ ., 003),, ncer, 97, .527-36; ller, et al.,

me?%bo%é’?zbci te5 Eandet UGN §ET BONESG o PREARFLY carbonate,
soi200 1g¢arYoniatd , CaBstiim F¥bodbBe/24nd @retlikepf ohilkdligmetal

can therefore be used to help assess the_risk of |ocal
hYAERgRRARRONA S rk® 8t arSitDLUPHRYGEREAAIPRESE fo S3MH e
hy@to§&t@niinatRl, ey s ivie niyieagsRcdrbdaRite!l, | an@redd liike) ;

based on the variants described herein may be useful
alkali Hpetalo MySrexifes ckd t%i-n 1efBoEr MeHoxidge hsodium
hyBt8kidd n g)d{%)é sREmPRP@h:0Me0NBe O ufi Ik iR ¥8E] PNlstiits of

descri bed herein. 1" n other enbodi nents, such
orgpbi¢ | hagpsr@chnas utiel Gimwes) adkybaminet(iee @ - knbwinethylamine,

i [ SKaf : f . n ch:tisk s

e b LR Rahs 8 Rl CHEPTARS P gryridine.
qufipolire, miparidyingnyinddazmlear pEROdipe, t dénetyeminopyridine,

. ' b
e (LA A R IR i BE o e 21 4

nmetbyimorptenlkime ,r e484B854B, pdimmakicgclol 4.i3nkdgen-5-ene (DBN),

1 Bl dr B det 7 AR ol s 1 B

dibkebewydiy[,2 .2nd Jobtan® SMABCDY ; ( enorgamiry keidr s8BEO8Ghich as

r kers in_linkage. dis ilibriumtherewith), |
yengRLeEidh PUAFEbRITHS, SRERREG0 b HhEAGRoo Leike . and
phekphhtd; fa1d $ReaAtcPacI@IgA1iteNBOEh 3ds EdrRATbANAcETHE)

i nci dence of 0.7% [ Peto and Mack, (2000), Nat GCenet,
propiongfe 4]9"%% nPeloRate BREACHIRER i ditnazpLeatmaleate,
1aitae | i fdtte), GHeaLes, Mk alte!, seevsKhtd,i FREYatslTOrS

t han nost breast cancer patients, with absolute risks
meithappgulfonpde40 etbapesstinpater opofolysnasil fonnter arek,
glhtahded] - Carriers of BRCA nutations have a greatly

I ncreased risk for second primary tunors [ Stacey, et

al ., (20@6pddprion Meepmpunds2iy; theptfounf dn whigh solvate

0 Clj ol 8- .y Ratd |
(f((r?l%t gté%%%se'l r# ytaﬁge%HE%I%}eor% e%%%évgééh) evza%sli %Ei%g"‘%& r71|51i!eol d
s tiamrt i pg sealt g1igid so and ool jed tHver gombowad tsheamcdn ¢adeh of the

refffon “toifnag oeE)Ehe1dadb o8R8k, of ene/ Hendhal rormlae.

Prafeeabl& edgl varelse idchgdo dgdinaitelh a second primary
t l.. 2006 PLoS Med,. 3 217] .5+
Ganot i & K OFr BhPI PP AN oBORRII eaRed REidips to

thef apetentkautivhy ychel®s Scam beatisebased@nthdviplulrifdédriifom the

deci,si ons on how aggressive the_preventative neasures
regREAPD BINER GBS P THETRIENTEERFE 7 A0S RS afigrction
mikEheeni perBrnieds ah Ds6BitRn peBbedare ivch hBerplesetion,

i nvention pertains to nethods of diagnosing, or aiding
cangepkBEatifn EHTaELonr i cARcEPPRTALL & STUPe| BPAGAPR
priduBt €aghdq CGARGE kub¥cEei§ Gl ¢ riab t F&akBlorRlph-8h8St o a

genetic markers that appear nore frequently in breast
usygdc PEritijatdon erosadier tH1akhasarely (dpiomptedraphy .

e@i@g Ancero, | articul ar enbodi nents, the
g nvegtg?'gn 1 S Ogl'n%ttgéd of determining a susceptibility

to breast cancer by detecting at |east one allele of

at | east one pol ynorphic nmarker (e.g., the nmarkers

descri bed herein). | n other enbodi nents, the

invention relates to a nethod of diagnosing a

susceptibility to breast cancer by detecting at | east

o o o oy
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party may al so be service provider who interprets
e information fromthe custoner to provi

genot%ﬁ de
WOSUB{(IPYE rel ated to specific genetic risk facPGFdp2008/060804

i ncludi ng the genetic markers described herein. In
ot her words, the diagnosis e80determ nation of a
susceptibility of genetic risk can be nade by health
pr of essiTheatempejantttaic Fosmnial 0k s aaderdingake i @ present
. p Vi [ P .
Bl ISR LN G BRI, DlhePE P e,
opithdalihmmiers, basédlbre iigomemat i on about t he genotype
st at us an i ndi vi dual. _and_kno dge abqui _the ris
cont o r by BEoVIAG nE 8 et PSH R SpRRR el iip e
coppoind WAIGeskFa) . Férmilahg 1))r ehewt awvieexWhehhR, of General
tern' dj agnosi ng",  "di ose a susceptibility" and
Forfufa, (4 nd SRTERERED T HMCEApen Stobnitiie sopRbErd ffhckiges a
tavaméade theaglienbiondratitegd, That! 18l Rghehh RS erdfRiseansda
above. | n certain enbodinents, a sanple containin%
hyS%ﬂ@ﬁﬁc?ﬁﬂ%A(ﬂrén%%ntﬁ?uﬂqﬁn&&SPei%PWRﬂqHQbPSdGeQﬁE#F ormula
(13anpl e can for exanple be a buccal swab, a saliva
sanpl e, a blood sanple, or other suitable sanples
cont a,ni ngogenom ¢ DNA, as described further herein.
The genom ¢f DNA is then anal yzed usi ng any comon
avai | aBl e to the skilled person, such as
array technol ogies. Results from such
i stored in a conveni ent data storage
stith,_gg"adata carrier, including conputer
ses, Nata St orage disks, or by other convenient
data storage nmeans. | n certain enbodi nents, the
conput’er database is an object database, a relationa
dat aba¥e or a post -rel ati onal database. The genotype
data is subsequently anal yzed for the presence of
certain variants known to be susceptibility variants
for a paeretihaR, hRIARGORE] tR,ONSRA SRIC Arasas hiefigRat kbove,
variants described herein. Genotype data can be .
thee PPPRERS (Ao APPhEREPIPTS (GRa B8 TPRTesriteg ByyFormula (1°7),
conveni ent gdata query nethod. Calcul ating risk
confer'red Oy a particul ar genotype for the individua
gd on gonparing the genotype of the
N pf evi ously determ ned risk (expressed as
4§k (RR) or and odds ratio (OR), for
e genotype, for exanple for an
S carrier of an at-risk variant for a
ular disease or trait (such as breast cancer).
The c@al cul ated risk for the individual can be the:
relatiwe risk for a person, or for a specific genotype
of a person, conpared to the average population with
mat ched wiengdn Bxnd Rat hRi,cRsy.RsThendvRr age pepdefitriedn above.
ri sk can,be expressed a wei ght ed averaqe of .t.he
' sk of i PRt eR Chcrior e Sonfdiile ReRiRIEnPrg Y, Formula
(1ref enénC¥' 'popntkatinothe atedhtidmerap pegyilidird umaktatat i ons
to calculate the_rjsk of enotype group relative to
repReSEBERH ot SHSBRLLNETP D DAEPPE R ot nat i vely.
the risk for an individual is based on a conparison of
particul ar genotypes, for exanple heterozygous
carriers of an at-risk allele of a marker conpared
with non-carriers of the at-risk allele. Using the
popul ati on average may in certain enbodi nents be nore
convenient, since it provides a neasure which is easy
to interpret for the user, i.e. a nmeasure that gives
the risk for the individual, based on his/her
genotype, conpared with the average in the popul ation.
The cal cul ated risk estimted can be nmade available to
the custonmer via a website, preferably a secure
website. In certain enbodi nents, a service provider
will include in the provided service all of the steps

o N TR L A IA o I L T T
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pol ynmor phic markers listed in Tables 12, 13 and 14
and markers in |inkage dlSGQUI|IbeUﬁ1thereMAth

WO 2MBHAYRY enbodi ment, the invention pertains tBC F@FW@H@W&”

of di agnosing a susceptlblllty to breast cancer in a
human i ndi vi dual, by screen+®g-for at |east one marker
allele or haplotype as listed in Table 12, 13 or 14,

or maw;kersoin |inkage disequilibriumtherewith. | n

anot ler e rodlnent the marker allele or hapl ¢ ypeqHs
RsyqDr € eguent | yRpresent in a subject haglng, Ry

sul o0, breas%—eaﬂee+—fa#ﬁected)

to ‘requncy of its presence in a healt
i as populatlon controls).

, the®significance of associ &

| eastg, one marker allele or haplotype is chara

by a pyyalue < 0.05. In other enbodinents, t h&

si gnificance of association is charact er i zed byi"

smal | er p-val ues, such as_< 0.01, <0.001, <0.0001, <O,

00001, BeTEsnot, Re0.R00Boode; 2Bl BoavecRl Htiegd above.

0000000@hch! Baﬁb&ﬁérmb%weehsa 4@:@6@5&80&@046@ and a

at |l east one marker allele or pe is indicative

4-pydrosYEHaRLiBe| Pogpewnd rJ@aé?tacba#é@ YR . drB@ s thisc
obg}?LBPQ dsoh N %'e‘f%oﬁerﬁa#élﬂ ihenRr Sf@”&?ato hotRSERCEhOTabove-

east oné€ narke or haplotype that Is
deaggmbeéttﬁﬂtnmpwsba@asbakﬁnﬂag'an¢hmutnaﬂlatygébangeable-

descri b Wlel= [ g#i%ﬁ

varlous%ghﬁg?ﬁkghﬁgﬁhrs F@?g&,ﬂ s,ﬁﬁngggg§é$llr es,
tagtoméheragereationgdrakone.,) . The det ectl on of the

particul.ar ene er_al k Pt h

parti cullglr SpFé mgléc%tar?nbet%%r %I}Smt} ub@ogaga??%?%ylaop ta

4- qaﬁhoﬂmei&smplohad hersaitanly/ asednasva iconishétationdrformula

e enetic rkers c be _det ect at the
oty $BFePRIsdiTS) bFeFErEtle SifegtrlobSiifiodt chounas of sucn
tati®gmensi ng or by other neans known to the skilled in

the art) or at the_amno acid |level_ if the genetic

mar ker alre COUPPHRA (i FrpesatuERtE st @)pPBtethe salt

theReefeshrd it d8ashe CAGNE of g@ﬁéﬁél irednizideueieanci d
pr otein sequenm ng %?I nmunoassays usi ng

Prgﬁprewre% (TR PF@E%’@%’FJZ‘%?—SS@ER gbbrinesd weinghEypiFadly

emd1b§bESaLludiAR! 8Ly BLED1dlte RUBACAS #1MRIY, OBxtenders,
correspond to fragnent's of a genom c DNA sequence

bindessi MWL RIBPEAst Abgimi@grators. fsurfinstests, lubricants,
et%ncﬁﬂgafém{ I?)% QNéhs L&flc'élfﬂe PES AR bccgﬁrg@rselected
apl otype in question, but nay al’so 1 nclude
acseyAbng sta rthet pumpos® ¢f i thleadbedape qUFyniwely ﬁ;<am>l¢s include
r r yp e .
el Pl iR o R, BRI Rl Silesons.
gxhapueSypanﬁaﬂeaeteuppqsmkdgaex vahgecuion® (grdationsg han
Sus L gnd/or % 2 %ﬁ ilnw one enbodi nent, di agnosis
P 2°s0 %%ep (%lllP 8 brdsst cancer can be
acconpl |'Bh@d>mls|tagléry@r |edhiyz @i oar:maimmxﬁsee Eoivearttionally

Protoco ecul a BIO| gy Au el, F. et al.
bite it eooke, oF Pl HBaRRPEefpe Aactose.
hmtgl ggg@ﬁj éiﬂ'ﬂ@lhECfln.Gﬂi@e,t eﬁmc&baj, e@feao,r siﬂad*'cni deal c{uan
"test sanple") enom ¢ RNA, or cDNA i
cogbeRrRRd TAehiPa SERFECLL IR (ELLBR08e . VIS B6iAg and other

expeeRtS Dlviatldd, erchaﬁsﬂl SRR s DREES tsyaapG eﬁlﬁé&fe

't est subject ). The subject can be an adult, ild
S"(Q-r‘ltfl@{lﬁs Stpmeht S9LUEARRS e FalRtha SeBWYEARF sour ce t hat
c G oBNA, sﬁ@ﬁh@s Rt g?&’&'lﬁﬂf@ee pS 8BS fim

of annlot uird, sanple cerebrospinal fluid, or
ti ssue sanple fron1sk|n nuscle buccal or

conjunctival nucosa, placenta, gastroi ntestinal tract
or other organs. A test sanple of DNA fromfetal cells
or tissue can be obtained by appropriate nethods, such
as by annlocente3|s or chorlonlc VI||US sanpllng The
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can conprise all or a portion of a nucleotide sequence
rising the markers set forth in Tables 12, 13 and
‘Voi%)1§@6’|o NO 1-237), or a nucleotide sequeREBIP2008/060804
conprising the FG-FI O, MRPS30, HCNI or FGFR2 genes or
fragments thereof, as descr+®2d herein, optionally
conprising at |east one allele of a marker descri bed
phhepkate ., cnolawinyémrmﬂétdml ang pethkss drinldeds hedef retagch,

solEim AR, M6at Vol THRTLA I YPER: oy 3 Brftogen

caabodatﬁxﬂnahcaum p@mbonateofthEynacidxﬁsuwrsseﬂuence of
nucl eot. de sed ce conprising the ers listed in
pofy B ERIIE RBIHERSS. SIS AT S StoAb ddla
moﬁogl)lzd:aﬂidaiﬁ sequeng el ativpel anhdgothher la@gh@tebﬂ?&ﬁfh white
HCNI and EGFR2 enes or fr nts the eof ,
SUGRE ¢ $ERAT Mar SPHAO Y bsiTl PYCEDHSRFth OLIE FRAPERSTe
dighheégradich TAhKBItéesC dquaedrher¢i dimmddival bh88s! ¥sum
all el e of one pol ynorphi c marker or hapl oty

lapgyhr $aHiRcafr e a5ReD APSOEPFABR pATMAHFETEE r QEXE%JF‘PJ% gtarch

anBebhdr WttiRkg RHEREs CATHLnt NEaSLR ERBLANY SEUUENGR,
of such a sequence. Cther suitable probes for use in

cofheidphgridsicie asidyandothes ﬁﬁ%@ﬂ?@fﬁiﬁ saPar§gied | e,
Ly VAeTe] [ t
StRAERLEs | M E Ry SO Re1REERPIER il cBR! 308 St
lubgicanits Prejicoc oferhenvbsuch| tabRits ogy, b¢u@Qﬂﬁﬂd witthetypical
n n

coglﬁl% :({?n%tner 248 a¥v1ﬂ&¥u rﬁ)%gd%ﬁe ?i%% 8?12 SEOTRLS orioeT-
coabeépeablets hgbiaulufmoanad mablethybmnﬁﬁnmwfcoatedtﬂabiets,

's t dlzatlo n Q d

-Eﬁég (bglel%% A @ — S rJ]:‘SmFl % &e.rreed %ngge£s etc
hybr| d| it |fomapelln,grar§;t thnganrcyus Spaiitrs conventlonally

bridizatio resent etected using sta
ko b ERY et cRRCBR heed ArBren . HIPoth: e, glucose.,
1aetualse1 cchh Jpabao andk tdie, hyaregénatdd viegetBB1é asils,
t hen t he saqgle contains the allele that |

i S
kae&ﬁgr et A7 OERERCHHIRIEHLRd e THRATIRIGH POVERE -  Frageanth

ponaekelgeraaﬂi PehRgnoll P REEEShERTNC R 1RREARLEHN f Mgar and
any markers of the present invention, or markers that

Othakedtpl Rt aERNOr§petF- t he present invention, or
mul ti pl efd’ﬂf%%ss&eﬁbé’.ﬁ:dﬁ%g CORG Us# %ﬂ:ﬁbu%ocgffféﬁs
nore than one marker

alleles at” a tine. t 1s also
copysatPratly asignin thififdedfogen clzﬁnttwa@ n§xanptes Hdereot
: S u o] ¥e}
T S P LT B, SesP b L el IgHE® ffathor:
esers| ¢f diighea ﬁ!ﬁpkle@l:,sx feelavike semb gwvthetdkbaglycerides,
otiRapl otype). Detection of the particular markers of the
haplotype in the sanple is indicative that the source

of the YLapsiudebasatn hee pereparedaby haipdioigy the(&@cgive principal
Ype d L er ef usceptible to_breast

oo BReBN Rn 5, SBSLF U Telo SRREHS Tl SpRLGES the Fomer
inuti harzd ng;ejaaﬁ:lmt eapsm:e pl gafan getLaaim d@ap:mnjae of0te | Kikeg

a quore? gpt noi et i¥w3 its 3 ininus and a

quencher %t {'sa8: %ﬁ?ﬁ s, aﬁﬂl¥ﬁFQth§WE pion or
susbefonoe | BOtdtéed 1iSe@ DR ARS8 UL Sddd G.fs'olﬂhmﬂit YR \BIdod .

et al. {Nucleic Acid Res. 34:el 28 (2006)).
AnﬂlBSrEE%eﬁﬁlqﬁﬁﬁétvlg%&Vkﬂ?qg GOoRaFBoR ﬁ?ﬁﬂﬁwlBrtﬂ%ﬁlﬁﬁﬁld can

beYehb¥ye@tHiddeh SHet A & tilonor fsaRted¥elBR. di@ents
detection probe is designed to hybridize to a short

inglufe ovaRe s edbiFhc8lerhALl i Hacyaeslt HeramyReps! gEBEPhi sm
f

T et oo R ST EL, POy EET e R R Bonon,
the detection probe. The enhancer is a short
ol i gonucl eoti de probe which hybridizes to the DNA
tenplate 3" relative to the detection probe. The
probes are designed such that a single nucleotide gap
eX|sts betmeen the detectlon probe and t he enhancer
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nodi fi ed bases are used in the design of the detection
nucl eoti de probe. Any nodified base known to th
WO 2008(15%0d% per son can be sel ected in these nethgﬁgupgﬁﬂmm&”
the selection of suitable bases is well within the
scope of the skilled person-Based on the teachings
herein and known bases avail able from comrerci a
fagdyr eetd aasﬂemamft potywsysihlyllede peesait.anAdeitti onal | y,
or alterna {i CI
can be ufglegzlhy" agﬁgtp%{r)le gﬁ:@?‘.&%ﬁ% Cad 55 g%l&f E‘ISI
coatamnp$mﬂmumlmhﬂbelﬁybrgIHGQMH on gty¢mnbi dasanlamchnt
v tide-|i
satEAEhANT o aesaRg, P st PeLafichodhul FEryEifatn
tymchs solLbi Jdzersgabi YRS e ahAlg&sid, adents, U)atat tPeRekr, if
to the glycine nitro V|a a nethxlene car bon

en )
NECLRRBTY (s BREpteAl Qreperatien may cé?PtaXn coloring
ag%hegpnpr@seﬁa&mveé 3ffa\(da:%94)s)veeﬂ_&€1rﬂ\l%g&ﬂ§e 688, band/or

deS|gned to speC|f|caIly hybridize to a nolecule in a
othgrpPedigiRsct ed of containing one or nore of the

mar ker agfeel-RouRE HAPHRL mﬁ@om&tr@gﬁame@ 8 ethdiddheral

breast cancer. Hybridization of the PNA probe is thus

Fogmydaotl) candrihgr sast ehanest érlcbuwé cdeptthei phaymageutical
I EJFRR f ti
L e B B I ot & i P be
sudtppd¥t sekeaisld Eromda awitie h;@npel y 'ihea perophat o em:tgie@nrally
0 i§y t 4 si r

oD L R P R ) R P RHEP S R0 3 A0S .
oﬁAihdephaxm&nbdtacalnprephmatﬁbmcat|on of a partlcular

k | el h b
cancer , e rpute SE TR EREIRh N il whp iRk

r@@agatlemqneﬁme @mabgﬁtsunamahpalsstnbt particularly limited,

re rictiondi stlon ecific br|d|z tion, . sjngle
G T B o P RO TR ASEEA T acie paaeapld o the
fdi'h\e oI R O Riparakidhy Sp&tieditt s) agk, Ns@b Qi bther conditions,
enbodi nent , dla%n03|s I's acconplished by expression

ané]n Ehgsptatys ol thrpPiseRsarsiFRg GuamRte atiahdeper pills,

sollitRhs ¢ $idmionk%C! émElsiohd, S gt8RRTE SIURC RBpshPes are
exanple, utilize comrercjally avail able technol ogies,

adgdppsheradNEi(Y) (APPFHianBREsy IR ERRVeIRSLET a@“%?/lstered
sitBly dPead Q&B@d}%@tﬁaﬂyﬁﬁ%isian@tﬁéﬁsﬁlﬁﬁtfﬁglaﬂs such as

al'téeration in the expression or conposition of
glyergpepeldelans s pmiep n@c%rsoamtégytStMtth% likeo d@a $ingly
R e e i B R L S
nﬂhysecat¢weaﬁlyAJn§treqwntqd(nshbepentories @m@thémlnlstered
i %Qgg he invention, analysis by restriction

|on an be used to detect a particular allele if
t he al | ethee rdesalgesof nthdpharmatevhical grepanation of the
Liction Slt relative er ence .sequence.

@bl PP en Pl ed AP bR LA FHERAERpSS of use,

paﬂ:ﬁ.&h}tSSSa@@n dex eaddothed,condltions, dastrddvedtiitf of the

Current_Protocols in cul ar Biology, supra. The
GIGET | TS RBI o SRS A pg P b TR g Totally about
0.11ndbcabest t NP nY/RYEBE6@y Ole@AhTaag . OFuttreepalitd g4l @ésirable
allele in the sanple. Sequence anal ysis can al so be

thi§eGhFoPQﬁﬁm§HGQ§ﬂ€éﬂfPEeQﬂq%9¥Q§ 6P BAPr Hifeof the
addinst fhELomM AdinDcBABLIERANGR alcRibe c’P\.%a)ZL”EBﬂ b&nd in an
mar kers of Tables 12, 13 and 14 (SE 37) and
aneinkeps abput|ﬂ<égeaapgﬁq%ﬁq|mgw un1thereMAth)
Ther ef orfy,q i\ 08¢ AROMBRna g8t Bhd fAdea gfw]gﬁl@ion in
presence or a Ssence of a particul ar marker alleles or
hapl ot ypes conpri ses sequence analysis of a test
sanpl e of DNA or RNA obtained froma subject or
i ndi vidual. PCR or other appropriate nethods can be
used to anplify a portion of a nucleic acid associ ated
mnth breast cancer, and the presence of a speC|f|c

o o o I T 1 o, I
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(thio-LNA), or am no nethylene (am no-LNA) noiety.
Common to all of these LNA variants is an affinité
WO RHRAPY2 onpl enent ary nucl ei ¢ aci ds, whi ch i sPEY/IPZP8/060804
t he hi ghest reported for a DNA anal og. For exanple,
particular all oxy-LNA nonarBas have been shown to
have nelting tenperatures (Tnm) of 640C and 740C when
cambipghpdewiiiy B.-cdoppl pPreparatiobNA depanise receptor agonists,
ti . : fo J F _
adpBRRRE heEinlr 2, QRRORE A rtEs ClopiBhibe e 800 e
promoténg egreparbhiane , abewtii antédhohbrerdils mgeohsl sand the
are used .in _conhi ion.wth standard .0r  RNA
i gHEr S hfe” BRERBHL O ok, 38058 et o Mipgoyement of
sildeec eFFAct®ndmeireased thetamtediceegficddie, Ftcendwhidie were
' d, or .in the mddle), the Tmcould be increased
nogoﬁ‘gi'n‘a:é?%%ltiﬁ’. ]ﬁnﬁwﬁ%gﬁ:ﬁ?&lﬁ?ﬂodi ment, arrays of
ol i gonucl eoti de pr givggctrhefr R IBWRNIreoRNtary to

target nucl eic aci d_sequence segnents froma subject, .
can be ud®@ P T thEI DReFIM: SVehignnbRs Hrotecting

arkC liflipR& 08¢ atifboNohArPs £aRinAABRAN é@ti}iity‘ @nd protecting
pol ynorphic markers of Table 12, 13 and 14 (SEgpl D NO
anfl. FepRiring nANesr aCtHVIthk &€ -di 3eduthyprisygffective in the
cdathent e JiiveREdBR! 6 M QdegBANEA AN (A RBERY Cdlkeases
be used. i'gonucl eotide arrays~typically conprise a
redlagiapi t9 rfuntidegenenative ghimosdent i aed pligieaseshaelaking to
miteRbEdr 21 %ﬁ‘f‘u%@%ﬁoﬁf a substrate in different known
1At ons. e€se ol igonucl eotide arrays, also
descri béibwode@enechti ped tdsadeay dnbéude gRackidon's disease,
ribed in rt (see, e.q., U S . Patent No. . .
PetGFSbRER | mekdBefien, (e AR o e NBIG0 15O ignioral
delne06929n, Theswrassdys caupmEnerlebry pelpypdumest akinesia,
usi ng nmechani cal synt hesi s .nmethods_or light directed.
A ielTE Aie it P B AR ar cPRLeb i i G icobasal
dgyepleehtitwgr dpfifasaeteagds vwdg sdiddhsphagdfintington’s disease,
ol i@\%znucl-eoti de synthesis nethods, or by other nethods
C NACARHIRCHOSIS sIRNIER | PURSLAREY (s &oTgay | paroxysmal
cH¥irRbathetosi®! clsenhd¥1Btoehe HGBItOLECHPSEIonus, Gilles de
109: 433-53 (2008); Hoheisel, J.D., Nat Rev Genet ]
Lay. Boreldq EOO@P}JJ?DE\%' Ret"sersydromer hARIemerpksye ballism,
ayton24- ddsé20Qm RadeHasts, dehekdsliv,d ansﬁbdid-:—xﬂﬁftticouis ,
Rev Mol Diagn 6:145-52 (2006); Mckler, T.C , et al
Med@gonisygdgome 1 - 16e¥ess) | RadEYr of Widferss cj ¢bgpase, Segawa's
i in, j 1t in ch ' re
djiér%%c%)r@bor gt% gge%gé#%ﬁr%%gg h%?gie%gn.ﬁéi\/hngé%d 1t c?r?al dystrophy,
paldddpilpt | ahxoRiyY .t he spiapacarehslland udegeneration,  cerebral

BT T ounde g o P G, "o c5BAb ST S Mhtropny,

013, vhpon08Gerdliie 1l a4 5, &3hphiyS 5 HaFedeBdry USold ivddotiicerebellar

aigiply. o, 7%, olysets,  chenprisitoldth dlrisg, atromny.

Gerdstmanh i s erdesgdrmgeheinkdr ch ddseasacor Farietiedibly's Ataxia,
reference herein. O her f hods of nucl eic aci,
RARE LPLY + AXNOERS oy BAY AR STt sk | FIdF i ot serebellar
at@ixdiagan keedsedry0 dpisedi@ patikidl) aratdt®d € Bélaéhgiectasia,
aj_l%ol nmor phic site associated with breast cancer. .
EBBAE atlplerdbt AEYSTPHS udREOFESSANEnPUd Ly Padey. spinal
reyreaki 68 qURNSERTaK Chal 1d GplhiRebtilnd¥ OCnud@ilar atr
° Acad. Sci . %{%ﬁbﬁ% : 19%#?895%1988); Sanger, F., etal ophy .
Wersinig-pPpgemangt 41Sesey. I@aelbgsgrwﬁh%-@wsmme,reditary
SRS pathpdhesid); SsyPRisdlyeN9a , 5.5¢88n66Bhin At ABISN-Chiari
fluor escenP sequenci ng; singl estranded confornation
pol ynmor phi sm assays (SSCP); cl anped denaturing gel
el ectrophoresis (CDGE); denaturing gradi ent gel
el ectrophoresis (DGGE) (Sheffield, V., et al., Proc.
Natl. Acad. Scl. USA, 86:232-236 (1989)), nobility
shift analysis (Oita, M, et al., Proc. Natl. Acad.

e e - e Y Y . VY.L U Y T
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regul atory el enent affecting gene expression may be

| ocated tenths or even hundreds of kil obases away from
WO Hi8/15003%pt er regi on of a gene. By assaying fBFTARQ08/060804

presence or absence of at |east one allele of at |east

one pol ynorphi c marker of th&present invention, it is

thus possible to assess the expression |evel of such
maﬂ}ﬁanb@tig}éness’tiffmdrs shndrenst ekpippek-Reidt $Yi@,drome, Fazio-
Loﬂﬁée 99:08& t Ifl.%wggr E\‘Ef ioBEtﬁgpl BE.XB Swﬁkéf'e spina

I'nvention cah be use or - assessing xpreSS|on or od
biﬁudanreslﬂgndmeLEﬁﬁsdn hﬁ?ﬁﬁﬁmmeHCNtaénatih@FR&w@ﬂn@athyx age-

ty sed for detecting_protein

reEetxp gss?%ﬁuﬁgéelggg ﬁg enzyneeF]§ 8% aBopiexy (e.g..
ceirgbyab striflzantt ians agsregtﬁidlsmamoma@ N dicps,

I Munopr.eci |tat|o aad I munof | ores

sanpl e G 8 0 88350171 o4 e g EQuiciorby include

spdfladl tegrd | Qﬁ]hﬂyI he:mR¥ptasshpy- Biticed afedtdgdtaiyl,0Ndiabetic
i n conposition of theﬂﬁolypeptlde encoded, by a nucleic
negrpRatitgocrattytifn hd apddepyerinating ofisppges (e.g9..

mu@¥BpEE S| 0 RiroaiBOl ypgshtde encadrdnhyed n@ﬂ@éﬂla%mglellus
associated with breast cancer can be, for exanple, an

traRsELESs oRYe HL e RINNTCSELVS e PULYBEREat eleugnasepbalopathy,
suﬁb.cﬁte N ARIAAhgOf  BRhYRGRIHA! ?-tEEOdUC&q}on%q inflammatory
alteration in the conp05|t|on of a pol ypepti de encoded
depyedingieing eodynqurneraidivat GyiMleintRanrs syafdcerei £th )
alterati h
e g - Siaedlick(Eafidld 1 WLELRVAIMN 12 SFPLfRSAOn
fudptiQMfﬁnckqaa eeagsemts ayndromen dmabeﬂﬂ@oddﬁeﬁness
Is sus i bil. 0 t
magfigg c-%glglepar }S%%I ar‘ilss&?é.sérn‘gé@gén an ehco ed ‘by AS
ovarmaplsynﬂrmmwd NABBC|QUEH1mwbpbthyeasitduhmnar;amr a

rticu attern of splicin varlants e.
cah 8 plnf e ashe g bR LR SamsHie sy 5 Stnshrasia,
acgenesd . sfdoblashial adnita oraﬁuﬁagnﬁmgﬁe—mdaadd hear:Lng
Ogualltatlve) can al sp be prese ‘alteration”

fe BOMRIELt  de dEXpFLeaTH sy t8 oﬁ’b‘b“s‘? thesh vazdapts o°f

cyt8tRtbme 'ef @il tip1aN st 0N 1ipoNEPHESS] Qita@ila myoclonus,
conposition in a test sanple, as conpared to the

regippRatinn MIGIEonANEL tdisease  t Ruipkls shimeage | ROLG disease,
reeBRHERE RATRIBAnAreQN SDCS ambé | Sorp 1R3! Bekbiency,

corresponds to the test sanple (e.g., is fromthe sane
comppexofl defiigfienghd PRU¥G eryesabrerhty wfated Apfantile
coﬁbﬁ@%t?\? cﬂ}ﬁld’i%%&}r MRS ngg% PRY edéaf Hispeptibility

t0, breast cancer? n one e i ment, "he cohf r ol
miggehbedrial Dk éegyg}@my tdyadrduoes Tﬁ@tglp'@ssess a
eng?k]hgg?rﬁ%éﬂtq%éﬂg ¢ gglg%c f@%x%ﬁggggf{r% ?egg: ?.' Bﬁhthalmoplegla
syﬂﬁromengCREQm,aﬁbsrnﬁ $¢¥raeaﬂndsampleenaﬂphamepptbgence

of__skgni fican ent nDun s di.ffer .
1ot R il 4 e B THE B ard ek BhaRk L gispases.
sdumeophnémiﬂ. sejplredepees dieon ﬂdBOﬁﬂeﬂﬁfhﬁpdiar I dlsorder

ptibil to breast can An alteration.in th

b1RIREELE AT aet BReR B o - SPBFSG CHEoPAe Ry atypical
delpe®bsselp| hasvnatoaprsetivd (disbh@eHNtgcH tpaditihedefdksion,

be indicative of a specific allele in the .instance

MipQEr dePRRSHine| EeGPTEPRE PrIfti ersesel v disordeto t he

inft@hBESPLE ddpridieieanthbnicAMRbeesYobh OUfouaN8eptession,
exani ni ng expression or composition of a pol ypepti de

acgkeogerbyfal lgirel-ei ¢ aci d are known to the person
skilled in the art and can be used, including
spectroscopy, colorinetry, electrophoresis,
i soel ectric focusing, and i nmunoassays (e.g., David et
al., US. Pat. No. 4,376,110) such as i munobl otti ng
(see, e.g., Current Protocols in Ml ecular Biology,
particularly chapter 10, supra). For exanple, in one
enbodlnent ~an antlbody (e. g., an anti body with a
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therewith), in conbination with an additiona
prot ei n- based, RNA-based or DNA-based assay. The
WO RMBHSY of the invention can al so be used i nPCT/JP2008/060804
conbination with an analysis of a subject's famly
history and risk factors (e-86; environnmental risk
factors, lifestyle risk factors). Kits Kits useful in
t he net hod ABE | T SBiFc INYBNERPN
us ef ul . h@rgﬂﬂaﬁéeﬂ,hetﬂéebﬂggéngeiﬁ{}é C%Iljeirse 'dbscribed in more
i ncluding tor exanple, priners tor nucleic aci a
dedaplli f withi onefémdirdedi Aat | Refprenes, Exmipliest,i ofixamples and

£.9 mfQr wREL nalysis), allele-specific
Ph%?ﬁé%ﬁ%%é%%%%&??% gwt %&?IES that bind to an altered
Reffelrgpept Extanpdiecaded by a nucleic acid of the invention

s descrilbe erein (e, 0., om ¢, segnent
- RO P Rt BEer 20 i REE BRI HEAnr and) or
hapl ot ypetabsilie peesssiatidve(di®n) gor 48.8 mmol) and N-
non-al tered (native) polypepti de encoded by a nucleic
metBYCHr LR IAAE] oif &5 Besd-BedMiRtli Helhpdiieforto a N-
metR pit6Btidsie of anmpgl el csagitdoassocigyed whth bregst 2, 5-
cancer, neans for analyzing the nucleic acid sequence
digflugropnttedkenzeng 45s0cyat 2. himmelyr.eqod shiceed ated®9°C for
3 TSuAnal #2d NgehBe: G At $ELIUEBEE@! 8 RAMPHITdCature,
encoded by a nucleic acid assocliated wth breast
watgmceras ca@dediheand t She aesuttinanpisture | vage extracted with
etﬂgieéé@&gtg.u‘c f’I’?l%S oﬁggﬁice' féy.%‘y QJ Rr hggﬁédf&:[tf?IMHegcy' 984 then
ndcl erc acrds of t invention (e.g., one or nore of
drtied pweynarigrirousamagnesiasn dedfatbed Ther eealltingl dry product
re I -speci fic tection of.th .
ey AR R, RS SRR, rksBiker BoD i aargin 70 o
ofenzyiky ( ejlowDNAN-potolwbeagty)4-Addiro-Qralityo-Kintesthydaniline
(yprgﬁLdg ;ﬁggents for assays to be used in comnbination
Weth:t B2 het hods of the present invention, e.g.,
‘Hemag e(oncif,pr dp@e: Wi t h breast cancer diagnostic assays.
I..n_one ?nbodi nt, the invention is a kit for
1-d25dyPlg (d%anfVe £r8mh 438ubSdct 1-§%qét B2t (tHe ™). 7.07-7.20
(2or.emgnce. - A dp@astmpancer or a susceptibility breast
cancer in a subject, wherein the kit conprises
reagents necessary for selectively detecting at | east

one all ehe ebmpbul®AYr A8 P@iymﬂ‘%ﬁb%n%@?i&@%ﬁt 2 to 5

invention in the genome of the individual.
We]?&rtP’é%ﬂ’?bFeden‘éﬁdi ent 2t e MABRGENtAS céﬁ‘p_r’ql'_é?e aboyeafeference
Ex2Rp1e0qt i RrBepHEd R ldAarkhial mMihldhges (o a
fragment of the genofe o he 1 ndi Vi dual conprising at
| east one pol ynorphi smof the presentinvention. | n
Ré?@%%ﬂ@% hgsident, the reagents conprise at |east one
pal r of ol1 gonucl eotides that hybridize to opposite
4-FtuandsNof 2-snegdosyethgbieme tbyllal netitfoomldinsubj ect ,
1Rk ©f ach.ol i gonucl eotide prinmer pair is designed
Hto sevg%ﬁfge? I%é‘nplify a fragnment of the genonme of the
2.i85di (\8rHjua ) .t Iat25i-scBud€SHat m) east s5on€2H0l ¥poUdpBL6NMHZ), 7.16-
erei.n the po r phi i s selected fromthe group
7%&?@“’}18' o?“fr’%g?ﬁgl b‘ﬁg‘]rﬂﬁisms as listed in Table 12,
13 and 14 (SEQ ID NO 1-237), and pol ynorphi c markers
in Iinkaﬁg disequilibriumtherewith. | n yet another

ReLTEAPFetaMNe fr agment is at | east 20 base pairs in

4-F128ro NChs i tgANNCheBhy HEs Ak rBHEY Bige aci ds (e. g.,

1 o%*gonucleotlde primers) can be designed using

HpthR i 6rRCle? @PRmnucl ei ¢ aci d sequence fl anki ng
pol yror pil g - &), BN Ofi My, 09256LA1L6#SY11E N abea (3,
i ndi cative of breast cancer. 1 n another enbodi nent,
the kit conprises one or nore | abel ed nucleic acids
capabl e of allele-specific detection of one or nore
speci fic pol ynorphi c markers or hapl ot ypes associ at ed
wi th breast cancer, and reagents for detection of the
| abel . Suitable | abels include, e.g., a radioi sotope,
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Preferably, the SNP is anywhere fromthe term na
residue to -6 residues fromthe 3' end of the

WO JUBdE2dn probe. The enhancer is a short PCT/JP2008/060304

ol i gonucl eoti de probe which hybridizes to the DNA

template 3' relative to the-8®tection probe. The

probes are designed such that a single nucleotide gap
s)exPs%2 RitwsenJeheb dézectTi-d0-pr 30 e( 2thd Mhe 7eARahcky (1H, m)

nucl eoti de probe when both are bound to the tenplate.

The gap creates a synthetic abasic site that is
ReﬁeregﬂéZbdmmﬂeanendonuclease such as Endonucl ease | V.

ff.the full I
+-FLfef 0 achrb BV ERN G 2ohl b S il SO €TBTL arY

1Hq®mtammmﬂg)annm&natch Thus, by neasuring the

fluorescence of th Ieased fl ores

assessma"n{1 6of(3fpeS Sreﬁe]r?ce“’gf 3 pa?t Eu{%ﬁ[ e)'el3 50-3.61 (1H,
m)defi pedy o nuel, eql | de. spquasce1nf dhe detection probe

can be perfornmed. The detection probe can be of any

sui tabl e size, although preferably the probe is

Re&gk@ﬁéyqﬁ&mﬁhggg I n one enbodi ment, the probe is

from 5-100 nucleotides in length. | n another
4- Eﬁﬁ@ﬁ@rﬂnﬁethﬂﬁeZprE@PTNrHﬂWQ apibneucl eoti des in
aligagt & Ddyw \not her enbodi nent, the probe is from

12-30 nucl eotl es in |ength. Q her | engt hs of the
probe- #&-84pdsSHibte N0 5MHZH| nlsédpt.-6f (Hb Wil 2.87 (3H, s),
e (gyer age jper sopn., skilk | ot r fegped
R A AL R e
HZpkon&rQﬁHzmni S anpllfled by Pol ynerase Chai n Reaction
(PCR) prior to detection, and prinmers for such
anplification are included in the reagent kit. | n
Referbned Exreangdiement, the anplified DNA serves as the
| ate for the detectio be and the enhancer
+-5TBES" faat ot LonBORY FHRerBROBReSHer ot on probe, the
enhanCePoﬂ&QbﬂmandéﬂSoﬂaﬁ% pr(se s gsed3bQk mmol) and 1-

nmplification of the tenplate by PCR include_the use
Pr&Paﬁﬁ’Eﬁ"F‘?Jed bZsés, 'nclglfgfhg WBatt i efeReanPIsSi 1By @ N-

me®hyTp@réERidie WDdKﬁM?ﬂ basfsiykaenbe ugesul fror of 2,5-
adjustlng the nelting tenperature of the nucl eotide

dlﬁé}l@éa%tmh%’é@n&n&ﬁ of P i Herd) MeLy hea{lé n%ﬂl%nt"élwe obtained

walsClstaX2aR! G 9bod nEéxeaf' Rt d1e z{Pée‘x‘ %E-:?LEHY fﬁlkf@ure was
regi ons contal ning | ow percent ag G or

copgedhitth Koemf |’f@c§lPAI‘@Mlﬁet hefa@aﬁatﬁﬁl%ly ofag oﬁﬁﬂﬁ@ ' and the

refaancgsn papagen a00edkfablda COMPh CHRAYA Yode G0 PPoom1). The
use or decreasing t I ng tenperature In

orgepnionslayeit alv\msngwashe@h wieiic e wadge . of aB@l ortl@rhagwded over

arb QBB TSR 5] nguIPdLL ] edn Dases LIRS T8N Wbyt was

cogcehteabed auni@@lr Diddun e cprtess sule a:oprieliee:rerqu obtain 6.7 g of
enbodi ne e Ses . are; used 0
pof8e (B topl AL e i B ah S b Eng e (viela:

ggknown to the skilled person can be selected in these

1 o] and_t he sel ection of suitable bases is well

Haﬁéﬁiﬂﬁ¥ﬂé?§@§ﬂ@ of the skilled person based on the
teachi ngs. der@rH) andsknovedgsas 6aval 8ab{sf mom 2. 89 (2H t,

rcial_sources as known to the_skilled person.

7 éngzéf Suth erfdodPentl, 188 prHsetle %?217ﬁeHﬁarM EerZ)
hapl otype is indicative of a susceptibility (increased
susceptibility or decreased susceptibility) to breast

Refgnenee $X¢m9%@oﬂher embodi nent, the presence of the
1Rk Chu 8,1 APl2latRs - bSni@dieabiyg of response to a

breast carncer erapeutlc agent. | n anot her
enbodi nent, the presence of the marker or haplotype is
i ndi cative of breast cancer prognosis. In yet another
enbodi ment, the presence of the marker or haplotype is
i ndicati ve of progress of breast cancer treatnent.
Such treatment may |nclude |ntervent|on by surgery,

. o s o,
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hybri di zes to the nRNA, thus blocking translation of
e NRNA into protein. Several classes of antisense

th
WO 2908d8H32%1 eoti de are known to those skilled i RCT/HB204§/60804

i ncluding cl eavers and bl ockers. The former bind to
target RNA sites, activate +88facellul ar nucl eases
(e.g., RnaseH or Rnase L), that cleave the target RNA
Bl ocker 3 Hegahpdrefyan HWF)l néplittiopr 26 rml) of potassium
a n i e_of bgsones
te%&égn%{:%gio (g"?/ock s%] nﬁ%@aﬁu&%el c(%g%lgg 11 % FsithagoL-ice
batbnpoamtis 4. Booge«bfnum@hﬂdo@snahﬂobmtﬂgdephozﬁh@nmm was

onps ug. Di scovery Today, 2)
rui RS Mhed L onEL HEG e, '9RE et (BB AGOR 2 kmperature.
stifeeapeuti ©cagfiirs, ad affr-thesO sbti@:fr@h far 60°C for 1 hour.

eterm ni.ng and validati ene f for exa
a5tk Ae Mo A0S0 GRS GRR R GE & JEH RS S0ded to the
reABtis£NSE xtaeBN chIQQBé | BobUiddekridas Can badd Nwhbder bath, and
al., Curr. Opin. Drug_Di scov. Devel. 6:561-569 (2003)
S“@F@Bﬂ%ﬁ%liérwaé%er wesr \ad %ﬂn EheyesuHkdRg shipygicey yas extracted
Wl&%ocgehleuéé@%e EUithe J.o hﬁﬁeema £0: ﬁ@@scéﬂcégé)ﬁ@)ed under
Dias er a/., Ml. Cancer er. 7-55 (2002), Chen,
reﬂ@?ﬁédsrmur%@ndmh@zresséu% Zm)th%rg}l@r igd, USlng silica
I n t&, . Q6 1) - .
oA T oRroE Tl oh R A Drug o “Teags 4% ¢ -
The2 2 ifTed paefact SW@I%sgw%ttmaeél mm@&n reduced pyessure to
el n e n a S t
erk 80O, 8 oS oLy SBERAR0S 1 FEROSBI oM suoro-2-
niftmrboensenen vdleddt 86%) vari ants descrl bed her ei n,

1 LS | ;. gonucl eoti des or other antisense
H%n%cﬁc{bgg3?hé n%’peci fically target nRNA nol ecul es that
cont ai n lars8 OHNDS B, VArigaIT. 200{ 2B hen) nVedyi OhHcad, kk-7.1 Hz)
designed. | n this manner, expressionof nMRNA nol ecul es
that contain one or nore variant of the present
Reif@yenté axkdnpdlek@r s and/ or hapl ot ypes) can be inhibited
or bl ocked. In_one enbodi nent, the antisense nol ecul es

4-Flyoges? g‘Hetd-"Ot‘& Qﬁ@E?’FYQ%Hzie?ebl nd a particular allelic

form (i ae. N, M0EiAELIFEMYRlamYa&| aQbRF( al lssi@sl@md/p:f ml) of
hapl ot ypes)) of the target nucleic acid, thereby
POtAREBIR | GRFRONRLS 4Bt &% Bf 25 -gr BEaE) M gilniedorFanaem (3-95 g,

zst Bl SuRAGCI S Ahdd etd' ah MOt YRRt iR (i 1) dBENAL£1uoro-2-
bind other or alternate variants at the specific

niggopherphi €33 t@s o - @ Hanqlar-gdihen G@l@%‘ea@ﬁaé FELEERd eat ToOOM
eﬁ@eﬁﬁ‘cﬁf& VIHJ BOULES fAfePGydLS %ﬁdkg 'l:ﬁ aghé VAL & 11BN Amixture,
bi't gene expression, thus protein
an@mt@ss:e@nltghe mbkbere egas seximaredd widht eghylaacetate. The
rﬂjﬁése ol %Pa[sd%afﬁaﬁh P’ eaas%a%ﬁggﬁéd Th& iam  ghiloride
y can 1 nvolve cl eavage by neans of ri
sodoritiannitwg.ceyc| and i dmnseqtlmtm aofipt e mEduaed tpremmlre The

e R FrbndPathel PR O oY R il Roskidny (a-

heixankude, efthyle)quiaﬂ:,e p ot%ei |- CD)d.l NFheepuisiedn product was

articu t ei n- codi i ons  cor ondi fo
cRRPRFERTES Brder PR dreeSuBAar s, thECaRY BPLERgt 03 o of
oiSiyt §8116W @Iﬂeforbunchwmi1-@&6@bﬁ§b@fﬁz@¢>r@heil& 9ée) .

phenomenon of RNA interference (RNAi ) has been

an@FRF]éf USRI for the | ast decade, since its

ori gi naly desCayer \t,i 1=G. 48k p9ans7d-Fi o2 qlamdi m)Nallupe (2m, t,

391:806-11 (1998)), and in recent years its gotentl al
J=6sdHz ). t 7l mdAt: ofldnued - 8i $BasdFPagtBeen7aéliVe2y (1H, m),

9 I%lé;f yad &4 eviemadyin KimgyRossi, Nature Rev. Genet.

73-204 (2%’07)) RNA | nterference (RNAI ), also
called gene silencing, is based on using
doubl e- stranded RNA nol ecul es (dsRNA) to turn off
specific genes. | n the cell, cytoplasmc
doubl e-stranded RNA nol ecul es (dsRNA) are processed by
ceI | ul ar con‘pl exes into srral I | nterfer| ng RNA (si RNA)

— 8 e L A T . . R I A o
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{JP¥2Bi ot echnol .

Nat ur e Bi ot echnol .

and in sone cases provide nore potent
e-silencing than shorter designs (Kim et
\Voggﬁ g g (

23:222-226 (2005);
23:227-231 (2005)).

al
Si ol asPET/JB3008/060804
| n general

si RNAs provide for transiem3st | encing of gene
expression, because their intracellular concentration
is diluted by subsequent cell divisions. By contrast,
expr essed SHENSHIGHA! 52 U {810y Ih3 ke kPO Mhno1es 9
of target ranscr for as lon ranscription o
tot he &feRHApmipeseﬂl a_ne t(ti\ahrsqamﬁ mﬂnmelr ,asNathe eabove Reference
Bi o 23 559- 565 2006 ka t_a
xR E 7 Uo7 80 SR MR R LB
including si RNA, m RNA and shRNA, act in a
sequence- de endent manner, the variants of the present
Refapenis & a@E the markers and hapl ot ypes set forth
4- quaﬁéﬂle&sb%roﬁsxﬁrmnhﬂc)roeaﬁzsﬁe used to design RNAI

reagents that recogni ze specific nucleic acid

"HpBfRe dGPE3s L $BF:si ng specific all el es and/ or
hapl ot ypese( &4k, &he al kel gssangdinr hap! O;tsorzesi 65 the,

m),

present |nvent|on) | e not reco%ﬂ%2|ng nucl ei c acid
7. hﬁt%dﬁid§ﬂbowﬁvl%rﬁ% @Mheﬂﬁalﬂe3é% =gl Bt ks,
These RNAI reagents can thus recogni ze and destroy the

target nucleic acid nolecules. As with antisense
Refengrre FxamdAe i@agents can be useful as therapeutic
_gggr 3 4ie1Siorol9 %*%ﬁﬂ'%% ALf disease-associated genes
ease- aSSOCIa gene varlants) but may al so be
HtNNHlﬂCDC&g)ahmmacterlZ|ng and val i dating gene function
(e.g or.. gene ocC
experlnghﬁg)q%ﬁgll ef@ ﬁﬁ%i gﬂ% &%grﬁ%Tn%d by %F) 7.02
(1Hang& oﬁ =aedhauin)| ng9e35kn\)m vo22hnss® gk, e, i A.56e(1H, 4ad,
_Sr% hg gtgl$zing non-viral delivery include
I=2noPeF e -T2t 8Bl e nucl ei c acid-lipid particle
( SNALP) , heavy chain anti body fragnent (Fab), aptaners
and nanoparticles. Viral delivery nethods include use
Regﬁrﬁ%@ﬁué%qmﬁ%e adenovi rus and adeno- associ at ed virus.
1- E{}@lébﬁ?%]ﬁﬂéltﬁeﬁﬁre@ SR ridl 2SaTRrepdptigEent s chemcal ly
led to increase their stability. This can include
"Hr¥R 1(COSLsbriPOi: the 2' position of the r|bose

i ncl udi ng 3_ ochﬂetﬂ!|ﬁyylﬁﬁ%1aﬁd68 2H, m), 1.22-1.28 (1H, m),
fl uoropyrim di nes, h provide reS|stance to Rnase 7 20

3.86t (9Ht yd. Gl+fer8 éﬂ@nt&ép4nﬁaﬂf|@@t|@m% Latte.possi-Bl Hz) .,
d 0 t o I [ e follmmng
7 ?Zf é?lgn\(/:@s g’r§3| K#(%the‘ﬁgr Esgrgnm‘?y of §|AI
possibilities for targetlng speci fic genes u5|ng RNN
m Rev. Cenet. 8:173-184 (2007), Chen &
ReggreébQQ%§ﬂ§Fe dv. Genet. 8 : 93-103 (2007),
4- R&ynnbdz-nxﬂroau {4 Nai 4 - Brictlmolrnblto2P) 2 Ged80 (2004),
1 i e .« Proc. Natl. Acad. Sci. USA 100:6343-6346
H%&%aé‘?‘%\%%k@%“ ‘et al., J. Biol. Chem 278:7108- 7118

(2003), f@mmnllecwmm Gp) . 2CBenp. B1ol(2HG: 82PO- 88414 (2H, t,

2002 Laver Ln, Dr Di scov
IS 00Rk) 6 Beth Lt z@osf—i’éﬁ. ha g s et 9. 33 (1. m),
7.632003), &huepzeb ﬁ]z,,J:Dfo_gI-EI)SCOV Today 7: 1040- 46

(2002), McManus et al., Nat. Rev. Genet. 3:737-747
(2002), Xia et al., Nat. Biotechnol. 20: 1006-10
Ré@%@@ﬁ&e Bagherkzet al., curr. Opin. Genet. Dev.
562-7 (2000), Bosher et al., Nat. Cell Biol.

-flegt061(Caxmywhoaﬁetmﬂ#wan ngsrpbemieNe 9: RA40- 442
1 9 C defect leading to increased
ﬁﬁ% §p05|?(§ﬁﬁ%r risk for devel opnent of breast
cancer, or a defect causing breast cancer, may be
corrected permanent|ly by adm nistering to a subject
carrying the defect a nucleic acid fragment that

i ncorporates a repair sequence that supplies the
nornal/mnld type nucleotlde(s) at the S|te of the

o, e o
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Var i ant gene expression in a patient can be assessed
ression of a variant-containing nucleic ac
WO%@& &M22 (for exanple, a gene containing at PEHQZOB’H@OSO“
variant of the present invention, which can be
transcri bed i nto RNA cont ai +4tng the at | east one
variant, and in turn translated into protein), or by
al t er ed 3eApr ds&i.ors of a- Mr fBH, witl,d-I5b8 i) ei é.2¢i d2H, t,
_s€ e vaghanys, af fgetisng % r
J—% @tt@r]’ﬁ 071“]“1‘i ?gs,sﬁ&%n %f‘l e&norma ??[aén)gcﬁ ptgs7 $Qp (1H., m),
7.8%ab0iH e ddar TaBt s Hx, tdve 7.8gHkat ory or control region
of the gene. Assays for gene expression include direct
nucl ei c acid assays (nmRNA), assays for expressed
Repepémte Hxamplls, 1or assays of col I ateral conpounds

i.nv Ived |n a for, ex e a signal pathway.
-y fgeéﬂ"}&#gegsp'&ﬁ% H¥s that are up- or

1qum1 (lcegmg)at@)@ml n response to the signal pat hvvay can
al so be assa% nmhodi_ment i ncl udes opera

i nki ng labPapo?® e(”zrger'i‘e) dulR-4s94 uttH eMlge 4- 188 fne6 (1H, m),
7.029YhAt o&y, r &8l on @i, the gensl)s) Rholnteyegin, m), 7.54 (1H,
Mbdul at ors” of gene expression can in one enbodi ment  be
dd;, dén3i4 ifed Rén8algkl | is contacted with a candidate
conpound or agent, and the expression of nmRNA is
determ ned. The expression level of nRNA in the
Refeverer dxgmpilhelBandi dat e conpound or agent is
e 9@5&5.‘0 e absence of the
1- eg%%&g’%n%tggﬁntl ased %nhﬁ%@é éc%rf%%rl son, candi date
‘oM d@RE3: brdpeyent s for treating breast cancer can be
identified a 0 ul g.,t e expressi gn, of
the vari a%t0 geEnﬁe (S 05e'x?)ztr e)gslzoggo fﬁ]n‘Rl@’or 't%ﬁeg'sf (1H, m),
4.08co2B(d @y al-ed .12 |Hz)st atogt (tH| | gasi o f3 ¢iant Uyogrent gy 7.21-

7-Hak WES TaBEc i Fhod-tnd Bnaldate Edpouna. or

agent is identified as a stinulator or up- regul ator of
ression of the nucleic acid. When nucleic acid

Re@? PR BB eptBtein level is statistically

2-$ gL hoAR-hY tEesBendkyn NP §E€ BB RIrdtu@atiandi dat e
L @(E%ound or agent than in its absence, then the

H ¢BYtind is identified as an inhibitor or

down- regulggtgrl@f (die NHEl eiscgach do£XRBASSIGN. 4NE1 (21, a4,
i nvention further provides methods of treatnment using

J=4 . QoHpbundl- 3 TrenSif i(8H. t W) oughl@r (L Shpokndd 4aHls of=9.3 Hz),
ent ephng ney4noguk a (i7-8. oS | at or
7 g%d? do; ﬁhﬂlebﬁlt)or7o 98‘&%@ eﬁgﬁrgséf%%z. I\';letqhgdislﬂc')n;J
AsseSS| ng Probability of Response to Therapeutic

E!\%EE s,9f Monitoring Progress of Treatnent
Re?%ggllt\l/é?ho S ?’gr 1?reati ng Breast Cancer As is known in
2-f Be (&rFludnod2v nilteadsharanyharepdi 1 { srigndtalal- e ésqum%s

to a pagticul.ar thera t her nt 0
therapgil;ﬁtassngf“hoa?rb t(eoasllg gf 9heapd§u]; eren afld  N-(3-
brbaspﬁ@mm&thaeme@et(m.ll }g dettsellmnmeﬂ) ltﬁelﬁb’ifaidded to a N, N-

aspaFhiTsoenigeg. (ML) SFPLE i Rrs My OFF - 47 #1uoro-2-

nikapphéngres)e af ghewresmt)l)nvemtlema Aikeete did stirred at
response, due to altered drug disposition and/or
5°a“éng?¥m¢ Beurg + APTacthorsictipe gLF§urThyds epeled to room
tehpeirat@be ! Rfatdird f@0N WS RRREG, TamabahgeRrRbice8bh Ymixture

det erm ned i n part. Cinical out cones due to_genetic
wagarthani eagled f €tth ngcar ughe epperisel indpdr dagpiuble matter was
collQULELE Yol £ A iles) | ArGeL! ssangnstayh&&atﬁ_tﬂ Ggdker (50 ml x

carriers or non-carriers of the genetic variants of

the present invention), or therapeutic failure of the

drug. Therefore, the variants of the present invention

may deternmine the manner in which a therapeutic agent

and/ or met hod acts on the body, or the way in which

t he body rret aboI | zes t he ther apeut| c agent

nN Y T
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Estrogen Receptor Mdul ator (SERM and aromat ase
inihibitors. Treatnent options also include radiation
WORMBHIMIY for which a proportion of patients B&HaP308§ea8804
adverse synptons. The markers of the invention, as
descri bed herein, may be usedlto assess response to
t hese therapeutic options, or to predict the progress
3)of tmersawtasmgrerr@irdm gin tees ef i vteat mast adpt-dohed, giving
13'Bus, geneti usedq t el ec _
a%pr op |ate rea?)emen strgeéégey bagre&ggﬁ theé g@hg# ~fluoro-2
nigtraphenaky Ydrepyhdisotnddle-dr, 3i-tiiong Geiaisied100%pr edi ct
1,0 0 the particul ar treatnent option, and
Htﬁﬁ% @%ﬁﬁggf P the strategi c selection of treatnent
opt i ons2 ar8-2.eanteHat inpn B{o@vVeRH abt £ J=r5e:5t ment 4.15 (2H, t,
aptigns. The p e ven n alL.so relates to nethods
330 0nBR5 1 of 198, s 5 -8f Pct Prorbatiby Ta rdathehis, ™),
7.56r (anbr @ast Jeancenz, This. ganzpe doge-hyaedan e 7.81-7.85
enot ype and/ or haplotype status of the markers and
(2 prtypes of the present invention, i.e., by
assessi ng the absence or presence of at |east one
allele of at |east one pol ynorphic marker as disclosed
Regerenge Hramplendfi t ori ng expressi on of genes that are
-RSSPERGLEC Wildhobhend @Y ity 6BALeT s and hapl ot ypes)
Q preseﬁt P%ve%t?%% hegﬁﬁsé gene nRNA or the
encodede%Igp@%t2dh%ddnf&eonea%tnxﬁrqpheaoxykgunnﬁddpbéndole-
¢ 0 s or bi y engl .
1'§x8?32%|0 eve éﬁd%ﬁ QHI ﬁ%%|§1?£n @ﬁﬁ ﬁ&dra21ne
hydaatem (B@® beibr elaandaddﬂd ngot rideet nea$ultnnmnst1spenst:s>n. The
- .ef t|v ne ern veI . .conconitant| t he
L8 WS e 5B oy heetin il BRAHLAL oler’ PRegux. mme
reagtiant mixturde east coahe@r t@srcrmesmntpem‘aher@j rerid concentrated

ol SRR D el ARG "o

sdIEdt&bﬂ| was paddeibvio rigleatreditaet hanmiﬂk@ rfeillting mixture was
Iotépes of the present invention can be nonitored

iy odbeer ¥ i PRRRCARERIRE poThF OFIPHLC| LT WaPhWaghpd with

a beadaﬂeté@r SOARRAI € chDYr{@i (Y 1IALRXPr 8881 OthdreV@lrSed over
or pol ypeptides for several genes belonglng to the

ARBER Jdrrgnssiye higjfater: sg‘?ﬂﬂ eFeFakEPefBe Mrgduct was

co%%@hﬁﬁaﬁéc?aﬁm - rdidRanPrlekelive 'EBt %Hgiré fso'lp@éﬁ{‘gi BB g of

to the biological network or netabolic can
olid¥t el neraBsror - b In9riong ntémmoxyipr@mlm@m@ss(ywld
10@@ the treatnent is determ ned by conparing observed
changes in expression |evel s/nmetabolite |levels during
'H MR t (606t1a) odemsrr espondi ng data from heal thy subj ects.
In a fur aspe rker f th r t
|nvent|e%Q§g% ég Eé%d £§ ?%é%%éégopomeﬁ & §§Eﬁ 4.19 (24, t,
J=&f.Pelk) veha¥s (Af,cldni gad.3 rHal sI= ?hastDnd'i’VZZJI-WaISQ (1H, m),
0 e rrjerg f the at k variants of the
'L%$e§gﬁt @%Véh? onﬁ P"?hhﬁhﬁduals who are carriers
of at |east one aIIeIe of at | east one pol ynorphic

rker conferri i ncreased risk of devel opi ng breast

R%E%ﬁ@%?eﬁg¥mggengge likely to respond to a particul ar
N-1[3e @i AEDGor® G hii t Yopheog e ropedasBtdnidendi vi dual s
who car%%wat-rlsk variants for gene(s) in a pathway

and/ or iHae d et Wrk 1Bob WﬁP%h an a????ﬁﬂzﬂnhydrlde (0.97

g.! RABMARb1)ewlre 88BLE €8I &C ahehﬁay&aeﬂrentearse@.hwsn of 3-(a-
are nore likely to be responders to the treatnent.

E1¥REPhar REkHRACRENY ) PYOR 1AM Be) ézwﬁogeaPr§3zﬂmmﬂﬁskWhlle being
co‘(ﬂ@lia RSend O:E cd, 95RE: tHRhCIaRIALESREPRaRdId/ 2r rrflLi n CJvésp n ofurther
is altered by the at-risk variant, are nore |iKely
be responders to a treatnent nDdallty targeting that
gene, its expression or its gene product. In a further
aspect, the markers and hapl otypes of the present
i nvention can be used for targeting the selection of
pharnaceutlcal agents for speC|f|c |nd|V|duaIs

-~ . o .
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the genotype data on a readabl e nedium and providers
service relating to the risk assessnent or oth
WORMBHFYURRt ati on of the genotype data. The addF?T@ﬁQWmmmm4
interpretation may for exanple include assessnment or
prediction of the ancestry od2the individual, or the
geneal ogi cal relationship between the individual and a
addefier Ehe erésuli tvingualixtiine we$esé¢mmadrﬂﬁ\nqnmﬂtemayratmre for
e r| . V, r y RENS00,L0
15 B8P b AT heiogREPeaf chEld 1§ -3mBDy sy Hof R Wb reaction
migénos¢ y pasdt cthel mixieirearwas usairesd.o dWaset | w&he added to the
.genot ype dat a s used to derive.i fornatlon about .
migEige ! b Al 5% or SoRBRERIbUL IHEEPE® | niFeascgrtiacted  with
dishicephétlidrid.y hAetdreasdinganweshe@navit@poat s£Sidated sodium
ased on such conpari son. In one aspect, the invention

gFide s amyeRBip fOAPTieRdalte ndHARIq IAYRIeVas CopRgntrated

un&éﬁhrgﬁﬁbé'dn BSs SARADITd IREidheS Akl Rbehl pukileiéd fw silica
information for at |east one pol ynorphic marker or

gefla fPéYR; chrematagrarhy c AdbFhigranedbapeqyefeiharolt= 30 : 1 -
20l ast yoneypl |§ﬁﬁﬁec§%f’ocﬁicﬂ eﬁ&é eBﬁcé@Eﬂ‘aﬁfed Oﬁncie!l'e reduced
frequency of ‘a haplotype, in individuals wth breast

PregRuEe ; ten’ahe?ebmdmfc@tlar 2013t geofr eglign¥gllstw M- [I3cd 4t £luoro-

2= ?gaﬁéncy ggg éée{éﬁﬁaé Qgﬁ g?erenceogoézfat'on

H?NMRr@ﬂéﬂehchprpulatlon can be a disease-free

popul at ipn ,of di yi dua| r |v Y,

refer encé;rbpoph#g't | %?1 |2 g?'rg‘lni mqggﬁpl g'f r%h& ;55 (28, m),
4.@ondRH|, popukat$oﬁz)anﬁ 86 (IS bm)r,egenBatl(ild, oﬂdthe=4.3 Hz,

3BaBciPhe ol P dadenty Peoitnt bof iy 1 B eing BY 593 mo)

hapl ot ype copi es, or nornalized or otherw se

ni pul ed al yes of the actual frequencies that are
ReZGFPAB? CFPeneOpar (i i it

particul ar nmedium Additiona

N-i[3L Q1 nlﬂllhdﬁb 2Ll trbpRehdig) )Hrdpell | Gethdife fl1Eoadmdde t he
medi um _such as ancestry information, informtion

about SBRCLHMRSi cll- Sat i -but e for EMHact@s (eihanesulfonyl

chibRe¢hadidds hei ghio an ‘ilmﬂeﬂ') ghtre Bigehengiedle being cooled with
measurenments (such as bl ood pressure, blood Iipid

iceevel §0 et @. ), dbehlprauethoneyl BALBEHR | orPf hat3-i(4-£luoro-2-
ni¥eSphanb&y ffropydafiRE [BNY pgl abess Nuhdie) Coaﬁaamc@flo&nﬁethane
genot ype status of a particular individual.
(4 migntwash Fumrthiear rnﬂd@dr eITéneesretsellamnappaxe'am w@etStsrred at
| n 0
roHl SERREr fUnd oL Pur AbLee, o BB PRl SHIBEEe (0.12
micaAc&rmngl h WQHTeﬁmnthdrvadl@ed tisueitoanang ptirert uhec aixture was
Lyde,a I r r out,l
stadted B o Ll BUAR o 15 bioulet A A apBiproric acia
(ansnnﬂy waBdaﬂdedutonthéoreget&nnumnx;une oahfuthéhmtixture was

e neasur e t.he ic_data. Such.nmegsure
stdketnc e al s O atoal 118 | BLBFCHpl P Fesulting
m::.fxlt&ﬂée R@ise Ssx tgRiat b p avidthu I’ﬁl&:hmxtmeﬂ@&;e phenedy pBe:Lng washed

ornatlon val ues for _.qodds ratio relativ
ertﬁ]’s E}A\

RRUTRRESuI SRR Thaeafage ngse jony, the organic

1a9tebrewqas¢s afdﬂcdnrﬂﬁsetaat uBlethabahse®i pPBEs@rdll r&d the residue
statistic of the original genotype data or based aon

WaSa tBEP aPPBHSLath $¥d 1Fﬁe933er1%¢t g ghxonpkogEAnhyr { nghgxane :
eth3f! OlydgseShowy herej n_to be aggoc "I*ﬁbedplﬂltf*ﬂ.ed roduct was

i ncreased susceptlblll (e.g., increased risk) %
copcersratedcendeny ee‘ﬁlﬁf?%% rPESFFUESh I nErRebYs effiaiporl.2 g of
Oll@,terpretatl ggg/or analysg§aﬂé genot ype dﬂtﬁ3(Eh%§uoro -

I A certain enbodl nents, an i ent| i cation of

at-risk allele for breast cancer, as shown hereln, or

an allele at a pol ynorphic narker in LD with any one

of the markers shown herein to be associated with

breast cancer, is indicative of the individual from

mhon1the genotype data orlglnates 'S at |ncreased risk

oy o - o o s Y T .
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one enbodi nent, a marker useful in the various aspects
and enbodlnents of the invention is seleced fromth
WO MBI set forth in Tables 12, 13 and 14 (S$f§4q3W@9“BO4
1-237). 1 n one enbodi ment, the marker is selected
from marker rsl 0041679, rs7¥@3618, rs4415084,
rs2067980, rsl 0035564, rsl 1743392, rs7716600, and
niatypgllgmgz)mmméh@nmlﬂdmmge by beslegLsi 144810 i um
1y t ¢E4§1 nother enmbodi nent, the marker is
ec ?) & narker rsl 0941679, rs7703618, rs4415084,
2 1092961?8)802Hr I )0.035.964, (3Hsl 57433929-3 A7 1(@BN0mInd4.23 (2H, t,

SRR B GRS SR, TS 2, 0.2 .

7.Qi6s@qBs | {1H, wp,t lesew 1, da,n Jesel empodiATeBt Hz) he
marker is selected fromthe markers set forth in Table
13. | n another enbodi nent, the marker is sel ected

Reffle@Bhf8 I Eseimg184415084, and markers in |inkage
dlseqU|I|br|un1theremnth I n anot her_enbodi nent, the

Phepyitel 31 64 -Fduorosdr RoRreRhenpaw BFePELIcahamaten Tabl e
12. In spodiesapaRedi nentgo theimarker 4 s aRbest edidd OMphenyl
mar ker rsl 219648, and narkers in |inkage
chdosegarPenstieun 2 h22 ettt h.20- On ERheverahadfpdntto t#edioxane
i(82S ct,ed Afr i
S oL O od o s s pBRbno R b bl ARhe (4.03
g.n Idnét muolénbwmhenbemmecmademt@ rgie@0 4067 Ihe| mpxture was

S.tg%g%ﬁ:%t:%jgggl nenger%ﬂgr% er I S r Si%l ggl% (;Jre%(:tion mixture

Wassbﬁﬂdeﬁﬁfatdd1umdarheedeu@@cbrﬁasurenaahérthéImdsidue was then
ring . kK or susce Lity reast
IS8 499 ISEETRY, il BABASBOLL At E8RLrane
ethyl783étid8tal+ ed0e :T,1)r. smﬁéSﬁ&élﬁichIpe:o&JctS@%%ﬂﬂfbentrated to
allele rsl 0035564 al rsll 743392 allele
drynesssagiies | &F “‘AedarPdfer‘"@PEﬁthA’s SPPERRY G %&&Peufb 92 g of

po&@bﬁy and Pol ypggtises The nuclppesyaci ds and [3-(4-fluoro-2-
Eggtldes descri bed herein can be used i n net hods

THPRPY L pretkarate[@ieldn, 94%) described in the

1Hanmch3@13 é@ﬁﬁued nucl eic acid nol ecul e, as used
herein, is one that is separated from nucleic acids

that norhdl9?-ABanieHhemyend -48-RuBss edZlde Bhqudndd (2H, t,

J4529 uB)JeB0sd C( HRAUSROES)7 A3d7050 Nagu PaR, CPTHY-SL8hY (31, m),
or partrally purified from other transcribed sequences
7.68. §1H, o&di =8n IRRA. | {7 ff y12) For exanple, an isol ated
nucl eic acid of the invention can be substantially
isolated with respect to the conplex cellular nmlieu
Reifierghte hEfammigt @2al | y occurs, or cul ture nmedi um when

R A e

synt hesh zBoR dlmethyﬁamlnetaqueeust$miutmdnaﬂed5nmﬂerwab added

[l f f f
gatracﬁﬁ@%ﬁsééﬁgﬁb oth QSItI gngg §ﬁg§ér Seﬁcru gPoro 2-

nmghenomy )prdpqutchebamate: u nE3 .a89C esg . 't he .ieat embal) caand the

b urified to e se tlal it for _ex as
““&%PngWﬁﬁdSE§r5 g@“ aﬁ@FécFPEpﬁérggB Water was
add@aGR)o 0th§0|r‘é€6tﬁbﬁ0mmg’féph)ﬁn(ie-1§he HREQ i) mixture was

i sol ated nucleic acid nolecule of the invention can

eXITRFEPS W hER | S AF6HRTS 0P ONIBRIE LBYRE W eshgd with a
sdt@@ate@bouo SRR (0RNACHREET DaflcdlisOf 8blution  twice, and
macr onol ecul ar species present. Wth regard to genom ¢
copentraked erpndears o| Baddgeda| PECEFHS of SRQ o HAFAOBEc Was then
C Wl h ar, a I
i e e S N s A L
For exanple, the isolated nucleic acid nol ecul e can
contain | ess than about 250 kb, 200 kb, 150 kb, 100
kb, 75 kb, 50 kb, 25 kb, 10 kb, 5 kb, 4 kb, 3 kb, 2
kb, 1 kb, 0.5 kb or 0.1 kb of the nucl eotides that
flank the nucleic acid nolecule in the genom c DNA of
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Met hods Enzynol ., 200: 546-556 (1991), the entire
teachings of which are incorporated by referenc
WORUBEFH2Y The percent identity of two nucleotlﬂgT@?”WSM6mm4
am no acid sequences can be determ ned by aligning the
sequences for optinmal conparigen purposes (e.g., gaps
can be introduced in the sequence of a first
etbyduanetyte Fhéd Mnucleot #desl or i A0 .aBhdsparified product was
[ L e d
co?lg:r%glg%%%llg e{r;k?i % R‘x%d@!t%heE{iSBe& e‘%ﬁ ensglg:'éa I%r(]) tthlel%eby obtain
4 ﬂ@ngtDﬁnoclytpmﬂeuydimowoﬁ [ de b4 + Lalonoe 2i-hi tneplsdrensyd propyl] -

b he .sequences gidentity = # of identica
1’p%§$¥?§ﬁ%¥ St&f 9§%ﬁlqﬂ3 éflons X 100) In certain
lHeNMDdMHEnL$ dopgee | ength of a sequence aligned for

conparlso rpgses. js at |least 30% at |east 40%

| east 50% 3p# E tﬂeoﬁ) 'atzl‘%%rsga?l@%s)at Pt é%% 2H, m),
4.2t least t90%508 Bf)| easss 9pPh, ddrd)he 7. eogt(hnof abhej=4.3 Hz,

reference sequence. The actual conparison of the two

I=9equlhtes’ c%h7b§2aéc%nﬁP)sﬁ%&lbﬁlﬂel@dknbﬁhznthdﬁﬂ'3 Hz)
for exanple, using a nmathematical algorithm A
non-limting exanple of such a nathenatlcal al gorithm
RefergaserimaPlien2Rarlin, S. and Altschul, S., Proc.
Ul 4 -AE@Gko- &gﬁ% 74 (
E?go?|thn1|s§??%g#§§?%€ |§$%é§ielﬁéggé#lg§§ﬁg
progr aﬁ@d%%rfé’lde“ndé ©§S9asndtel§c)r|(r3@6 ngi, A?tlr,rmml) Qas added,

ooty D SIS o RS K0 J0 0 o o

-ﬂéﬁéneftmqrqﬁQamherophgmmXthrqmwmgths-dxmq;nleBLAﬁi¥1 (7.0
b bsi {
wi]; oo B, JB9C0FS YBE b ont ShaPartetBetiRpfl cor s

mismesnc dethppaibddde c40 . Ba5seail, au1seomﬁ@100was added to the
nwordl ength = 12, can be vari ed .0., . WE5 or We20).

midtiier *BIA e B R ok (i Ereqyat sogn temberature

fod | ker  hduAl. Oﬁmﬂﬁ&ﬁ%masAWM a-ad ﬁEM\Mxe‘facdesﬁr lnﬁﬁﬂ:ure and

in Torellis, A and Robotti Bi os
extragtion 1 whldy - ethyl Fa%a%fcresw be%rﬁqr“pear ééﬁerw’eana washed

W:L'thpfﬁinsa@_mat&io“sod\i@h' .chA%2d de SGiquebl®d s82uifdd; 48he organic
(1988).1 n another enbodi nent, the percent |dent|ty

133@9?\/\6@‘? tGeRcseRthatedi yndeyusreuse] aRTHESWeR onfie shesidue was

plﬁaemaat Bg %Rleﬁogéimdo%ﬁrﬂec%é%éﬂﬁﬁﬁr F’(Qﬁ'&?lgﬁromethane

Accel rys, Canbri . The present "invention also
dviaratateol at & nchI eirc @ci:d hbl efheesputtifiledorpraduct was
coactehegaeéu WO fedd PreBiBEL AeeCindPEy BHOMLY 0.83 g of

stringent con tions to a nuclerc acid that conpri ses,
01dry c cyssliest syeélflOWa nlrc|]3edt4| déugretncidrophpnosy fgrapyd. 1-1, 3, 3-

Sy ted in Table 12, Table 13 and
gy%%%égil E(a 237) and the nucl eoti de
HsﬂmmeﬂﬂﬁﬂeichhynFGFlo MRPS30, HCNI and FGFR2 genes;

or a nu tide,s enc g r,cons |n 0
the co Q%g%entﬁéf??ﬁe i cIeotldz eaden%eg%fd:%f 5 38 (24,
t,nu?MGe@t |Hize) ,Seguoencerompr i 3+ho tie) poy yowr ptH c A&y ke£5.3 Hz,

| i st Tabl e abl e ng. Tabl| 4 (SEQ 1 D NQ
J=f—'§3 Q%df% ?‘? cll;é[otrl')d'e é%ugnge %‘f t]:n=e"§dgizo,‘j=7'7 Hz)
NRPSSO HCNI and FGFR2 genes, wherein the nucl eotide
Gguence conprlses at | east one polynorphic allele
FAFREAlené4mar ker s and hapl ot ypes descri bed
5_hqbgg3 2 Th& giic¢iasi d fragnments of the invention
are at |east about 15, at |east about 18, 20, 23 or 25
nucl eot # dekiorand-BAHT el Jronesybsnzen®o(2 A, 5660 mmol) and
531 001 1 23100 z?f d?Pr(f?SWCh@‘?t 183 | Dad&P9tB- inol (30 ml).
nucleic acid fragments of "the invention are used as
probes or prinmers in assays such as those descri bed
herein. "Probes" or "priners" are oligonucleotides
that hybridize in a basespecific manner to a
conpl enmentary strand of a nucleic acid nolecule. | n
add|t|on to DNA and RNA such probes and prlners
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met hods to identify the correct reading frame encodi ng

Wosgﬁzﬁlaa/pepti de of the appropriatenol ecul ar wei

i ght .
®hese or similar methods, the pol ypept Pay%?r?ﬂs/%“s““

the DNA encodi ng the pol ypeptide can be isol ated,
sequenced and further charaeterized. In general, the
i sol ated nucl eic acid sequences of the invention can
Cajelytid avedittdon awasei gondnetddr saton 1St hdrempgohtyure and
r r I I p
at?lgggﬁéﬁf%eﬁe posi t @r??ﬁ Eihép‘%%% ee:s)c' Zigll%d %%éctc? gg%?e‘éva% ghemoved
byalegllibe uStdtnatrioconpamel wihdr EntiogeirmusadNaoseguErmiesl under

[ tien o igentify. breast cancer. or. a .
=eleBe pPRRstS- « 5, bedt RS is “aLirad By s cnggrpetnane.
ands dmiddy bovel zanaydiraliss coa@iedieiat @ A4S .S eTheeneesuDting dry

tQ subtract out kn seguences from a sanpl e . 0. .
oroBHEE TS RO ALo0: TR SrRau PR ES o (o JHsiabgsobtain
1.a38 68réimey M@ veafgs 05-dBIMcHe-RLhABHSkai19a8elyfeld: 86%).

1 Lligbr’[l%er rinting, to raise anti-polypeptide antibodies
Hy ! oG .hi‘il%ﬁ“?‘on.techni ques, and/or as an antigen to
1.lpal Y8Hanti, - BNA, anfik podi eps .o 8@ 1(QiHL, ;anU@Qs@el?QHDSEJ?s), 3.90

Ant i bodi es Pol ycl onal anti bodi es and/or nonocl onal
(2t thodresd thal, spSdi-6i-481 ($Hpi MY, ohed& drlf.ofddy hd=fehelz, J=
g.Bradyct but not to the other formof the gene product

are al so provided. Antibodies are also provided which

bind a portion of either the variant or the reference

gene pr C ont-ai i it

oites She toetindsoeoBR KT BRIk Bxlipies 25 to
42 nwers giprbpbired ndinecthes samd imannea ogs cdlbley abéovesreReference

| O f . nogal obul in ml ecules, i.e., .nolecules

exibne 8% Jlain RSt SeRE e indraaaft cal 1y

bi nd an antigen. A nolecule that specifically binds to

ol tide of the invention is a nolecul e that

Re%feﬁaggggﬁf?@ﬁepgpypepti de or a fragnment thereof, but
5-80a6r6o2 - tedifiopdidyahi yid nd ot her nolecules in a
w.sample.  e.g., a biological sanple, which naturally
Hﬁwr%naqq%]?ﬂedw’ypepti de. Exanpl es of imrunol ogically

active porda opsuof siymmunogy olghi n gl egug®s (pAC! wsley), 4.38-

F%ab%I and F(ab') 2 fragnments which can be generated by -
4. 484 AHy 18) + e nbi- BBd (2R tH -af -8Bz nE3 sidh B pepsi n.

The invention provides pol ycl onal and nonocl onal

anti bodies that bind to a pol ypeptide of the
Refgeyenee dixamgde@ 26r m "nonocl onal anti body" or
2_'&@3@L9ﬁﬁu&|&%ﬁggﬂecomositi on", as used herein,
L refers to a popul ation of antibody nol ecul es that

HcliR alGPCdn) ydpowes speci es of an antigen binding site

capabl e pf 'nmi?or acti | tjsul it 0

a pol ypelg't?’ldde of’ tiﬁ'e '?n@'g)nﬁ%ﬂ. a%'pfrdon{)%r’oﬁ%]fse)gnt?‘%dy{zm d-

J=FefApbs) t i oBL-f6ud6t YRHcan) y ediéSpbag8 @lisi mgl e bi ndi ng _
affinity for a particular polypeptide of the invention

with which it inmmunoreacts. Polyclonal antibodies can
Relferpnepai:ednpde dgscri bed above by i mruni zing a

i.tabl e subject wth a desired i munogen, e.g.,
5‘%3P9§8{)$T ﬂ&PﬁfHé‘lT i"0ff or a fragnent thereof.
'HTkeR auDdiQylyappni:er in the i muni zed subject can be

moni tored over tine by standard techni %ues, such

as
2.7t f4Hn EmzyFe- i BRbd P rfunbdbr dentI=fs$aiZ)ELASA$ (2H, brs),
6.338-8045 NTmD] Ini)zed.polypeptige. mhf desired, the

anti body nol ecul es directed agai nst the pol ypeptide

can be isolated fromthe mammal (e.g., fromthe bl ood)
Re@ggeﬁgét@££$ﬁggbgied by wel | - known t echni ques, such as

protel n Achromat ography to obtain the I1gG fraction. At

an appropriate tinme after immunization, e.g., when the

anti body titers are highest, antibody-producing cells

can be obtained fromthe subject and used to prepare

nonocl onal anti bodi es by standard techni ques, such as

the hybridoma technique originally described by Kohler

o, = S S~ A A A PN -
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Pharnacia Reconbi nant Phage Anti body System Catal og
27-9400-01; and the Stratagene Sur/ZAP(t

Y Phage
WO@?%?‘HVS’N , Catalog No. 240612). Additional R},T/JPZO%/%OSM

exanpl es of nethods and reagents particularly anenable
for use in generating and sed4éeni ng anti body di spl ay
l'ibrary can be found in, for exanple, U S. Patent No.
-ElEQBOﬁZﬁDYHMQRiPGDFicnl&nﬁiﬂna. WO 92/ 18619; PCT
1HP gg%hpg MO 91/17271; PCT Publication No. WO
ubl i cation No. WD 92/15679; PCT
Publlcaﬂhdm -No 94W0483/ 0101288;. 9PCT. Gubl 4Batmbpn Mo03 WRH, brs),

S-pS5PT Cat | B 18 D0 007 030do M elihe et al .

Blo/TechnoIogy 9: 1370-1372 (1991); Hay et al., Hum
ti bod. brld s 3:81-85 (1992); Huse et al.
EFERTR "2’%“ 1281 (1989); and Giffiths et al-,
2 EVBibgroﬁéimEE&o§§4SGiﬂﬁﬁﬁoanﬁddhblOna'|y, reconbi nant
.antibodi es, such as chineric and humani zed nonocl ona
HANMR bidhCds) &R i si ng both human and non- hunman
portionsg, z\ﬂlloCBSCQQHanEHQﬁ sgslon@s,skmda:ﬁﬂ recomhi Bant iy, m),
DNA t echni ques, are wt he scope of e invention.
3 §JCH2@h|ﬁerﬂtGaﬁdHﬁbnaﬁr%%d(¥ﬁwmkﬂ$ﬁwﬂ5 -2FBb4bi é3Hcam) . 6.64
(18e BROOYCed Ry recgnBimant DNA techni ques known in the
art.l n general, antlbodles of the invention (e.g., a
nonocl onal antibody) can be used to isolate a
Re&%EﬁH@th{imde tlje invention by standard techni ques,
such as arfrnity chromatography or
N’fﬂmm&unﬂxym -gi £ 200N Amp thy T epizete-t pesidiaminat i body
e f a he purification of natural pol ypeptide
fﬁ%%1 4¥§ éé?é reconbi nantly produced pol ypepti de

1 axpnesse&u m)hodt. 56elll 82 (MH.em)er 2.8M-2068 body, m), 4.18 (2H,

ecif 0 ol ypepti de of t |nvent|on can be
brﬁgéd%tggbgetia%?(zﬁhex'gol 948 ?gH Yin a cellular
| ysate, cell supernatant, or tissue sanple) i n order
to eval uate the abundance and pattern of expression of
ReffREepee yireiaide 31ant i bodi es can be used di agnostical |y
4-FQuBPHLIFQK zpﬁletﬁbgyéaw)stnéﬂr&%enaén@ait zoalamme
..clinical testing procedure, e.g., to, for exanple,
Hef0r (A0 1 H&PRIFY | cacy of a given treatment reginen.

2 %e(@ﬁt i Bpdys ced pa1cqupled, koug) des egd aplie siybskanseom, t,
facilitate its detection. Exanples of detectable

J@uﬁsﬂance‘é 3§ d12Hdebyal i dus33ehz $Re§2H privst Weﬁﬁcﬁgﬁ?%u{olé{, m)
fluorescent nmaterials, |lum nescent materi al s,
bi ol um nescent materials, and radi oactive materi al s.
Re@ﬁaﬁpcesExﬁmniﬁ 3&8bl e enzymes include hor ser adi sh

8¢ §%8S§fc oﬁuggster ggﬁyg§§%%$%% of gﬁl é%%208|dase

'HpMigR t (@d1e) gdmpme conpl exes i ncl ude streptavidin/biotin
d |d /b Xa s, of it | ugr e
0 @B égﬁ 1n¢:1cgljidrt3unb8§r}’3| eGr% 83 I(q re@ie % SRR (5H, m),
6 f3I0u6r QSCG’IH] ine)qt I6i. e2yaned o, 1H, hm()lam ne,
di chl orotriazi nyl am ne fl uorescein, dansyl chloride or
phycoerythrin; an exanple of a | um nescent nateri al
Reifeebhidesetanpirolsz exanpl es of biol um nescent materials
i nclude | uciferase, luciferin, and aequorin, and
4-EL9RBP o -dFopEPPRb Y -ReEhvHRanAsaerht ARGl ude 1251
1H,N$§1(dD013$5§b . 3H. Anti bodies may al so be useful in
har racogenom ¢ anaI ysis. In such enbodi nents,

1 29|§t i(BBei ©&- ab-a?%s{tmvaﬁl) ant- 3t ot n§)endobed bly7 fdé&l. emd »

(281 B8 RCCOIHH NG 450 (A h)IVRNh 0B, 9F UL Asn)var i ant
proteins that are encoded by nucleilc aC|ds t hat
contain at | east one pol ynorpic marker of the
i nvention, can be used to identify individuals that
require nodified treatnent nodalities. Antibodies can
furthernore be useful for assessing expression of
varlant protelns in dlsease ‘states, such as in active

D T S
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t herapeutic context in which treatnment involves
inhibiting a variant protein's function. An anti bod

WO 2UI¥18W2Y or exanpl e be used to bl ock or conpePfT/PRAPF060804

i nhi bit binding, thereby nodulating (i.e., agonizing
or antagoni zing) the activity7ef the protein.

Anti bodi es can be prepared agai nst specific protein
fragnents containing sites required for specific

function..or aibpst an intact protein that is
ReSdBENS LuingtH 2]

Crate a cell or cell menbrane. For
4-8dabrd SN rabtRYL N -pirgpy 1 Beh Autie-bpdy- dirmihe | i nked with

T o A SPiRT o B (SHR Frmioinid) epie Shet -3 @ .

2.6yt @8RXi §) pgenm2 (2] udi g7bastez) Al 418k (BH, brs), 6.35-6.44
di phtheria or _plant toxins, such as ricin). The in
(28 \B) hat 124768 Tof 18n Bht | body or a fragnment thereof
may be increased by pegylation through conjugation to
pol yet hyl ene gI%coI. The present invention further
Referapes HxMpiles 3Por using antibodies in the methods
N-{85¢5 L ARthdl-¢1 BordPhénd:B0/pHeps1 1 &M tdndi ot |im ted
L.to, kits for detecting the preSence of a variant
HpoR (GPCln) ARt sanpl e. One preferred enbodi nent
nprhse nt i Rodi,e s:rgﬁ as.ya |abg) | or b bl
l'%%?lab%%yigﬁd gsc':or%ﬁégn or sténtﬁ’f‘gﬂr %gpec&%}ﬁg%\)g'righgtz (24,
brsnot .03 [2Ha bi ol<dgidcdz)sahpba, (Hansrd)ar ddebnitii HgH, m),
e u ~ the..prese d/ or absence of variant
6'%?052?2‘%% ?%g'gaﬁ%réiggﬁgH%gans for conparing the
anount of variant protein in the sanple with a
t andar as .wel |l as instructions for use of the kit.
RSFEORPEIBRIR Bft | on wi || now be exerplified by the
N-figkk 2vamthara-Hlubrbphgn@xaRlopsl I @Mldsull. fonamide
1 Identéfica&jon of variants on chronosone 5pl 2 that
Hé@@%@QﬂQ&{'Q@P@ﬁsk of breast cancer | NTRODUCTI ON
2.Matat iong2hN Rneast. caance, sisscepiidid.idoy @enesmBRCGNo1 (2mH,
and BRCA2 account for 15-25% of the fam|ial conponent
brsi) - bAe8dt (Fancer $7%K Hzdst Gn76( (¥80)breredst32chndbr (2H, m),
6.88S (1}, ddf; G=5B8l MBI Ng=#lawd). . (2003), Nat Genet, 33
Suppl, 238-44]. Much of the ‘genetic component of risk
of breast cancer remains uncharacterized and is
rFAQHARL ﬁ:gar@ﬁies%ﬁrom conbi nati ons of |ess
e%%n%t?antva lants that, individually, may be quite
5-Fdunoa- 2 Phardodh trafluprobytaxyl pniNaee Genet, 31, 33-6].
1 May ﬁ?ﬁfc e r | ess penetrant breast cancer risk
Hvarla s]ﬁgvgpégbn carried out using a candi date gene,
2.04se-t2an(2l] ngss@cRat2 ofil d@pt,omdh. 3 Bhdi2ihs bicsdm t hese

o BB PRG0S 0vn 8 oM U0 BB EALE a0, 9u5.0 s

J=snst HzP8, 1382-96]. Recently comon m ssense variants
in two genes, CASP8 and TGFBI, have been shown to be
associ ated with breast cancer risk by using

RefeirenpeVetath1d1aigt i - cent er anal yses [ Cox, et al .,

(2097) Nat Genet, 39, 35%—%%; TEese reports enphasi ze
117 (2Bt Renftd Lopr PRRGROBORTODTLhat o3 I FHNSSEUNAF o2
‘HERER | @@3d1QN akyek: the goal is to identify common

vari ants conferrin%gnodest increases in the risk of

1992310 chtiterm) .RRSUBT $Nun®t o’ 84 (K nd) sNbs3T (28, t, J=6.9
Hzr)t%,g'sqmogzﬁbr% §0m8 &Pl ol e aspariate Wd BoaR.45 (28, m),
increased risk for breast cancer in Iceland | n order
6.t66 $&Hr cdwi b\ Har a8 8 dizlof conmon SNPs
~associating to breast cancer susceptibility, we
carried out a genone-w de SNP associ ation study using
Il um na HumanHap300 m croarray technol ogy. Genotyping
was carried out on approximately 1,600 Icel andic
breast cancer patients and 11,563 controls. This
di scovery sanpl e set was designated "lceland 1". After
removing SNPs that failed quality control checks,
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conservative Bonferroni correction for the 311,524
SNPs tested [Skol, et al., (2006), Nat Cenet

38
WO W8I  Associ ation to chronosonme 5pl 2, conPEFAB0§/50804

CCEMS data, is genonme-wi de significant follow ng joint
anal ysis with CGEMS The Cane&8-Genetics Markers of
Susceptibility (CGEMS) project of the U S. Nationa
Re€gneree | Branplet 89has rel eased data to the public
_ [.O_on, A - W R oci ation study for
> %?gg%? %a%%ggﬁ§§g§%%%§$gf%ﬂﬁ&ggésed on 1145 patients
'HeldR 1(CPZ1eprdpmm:s genot yped with approxi mately 530, 000

Ps .using the,ll I N | atf or Th ataq are

3'§\$Iais(l3gbl & atg'ﬁ{)f%%/@ﬁm’%’gr a%T']ogrg. n@iﬁ dbrs%' 4.07-4.10 (2H,
m)ni B.gové capnetl, mhe €CGEMRIpr,opact J#®LUNAIz)0 JgenpnEz W de

significant signals in the 5pl2 region. However, we

noted that one SNP, nanely rs4415084, had a P-val ue of
Reked8icd Exigyiedaba fromlcel and (Iceland 1 cohort) and

the CCEMS data set was anal yzed jointly, that is
2-G¥ROARENHOR-gnELreErAn e Bonferroni correction.
yiipns @¥R1hpdigm.unr emar kabl e P-val ue of 2.21E-03 in

the CCEMS data set, the genone wi de significance of
1.5Relj 66 n{2Hal Db bé'r?fg']rﬂﬁ%t |(pFoam)i.ed-By t(RE.| d&sdnd 4169-4.72
(18, VR Uee 9f0-% . Q2E19R, NV 6§ 15CEME, gﬁ-lﬁ’l H?!,' §-8.8 Hz)

nowhere significant on 1ts own, provides confirmation

of our original observation of association to

qgQHEEIZ. Nurmer ous HapMap (non Il 1um na) SNP

Re%%%&%?é cou eSﬁ%MIBC ri sk associ ations through their
2-Cyrciebatylore oy - b hElkdtaanidan8NPs t hat showed an
1 gﬁ&gc' j.on in the 5pl2 region W contenpl ated that
Ht erehﬁgyagéh§WPelic het erogeneity at this |ocus, that
1.86-1h26 e(4mhy r)e oo6-2hbéh @B wunderl.yanp. &1 -¢lilskm), 3.90 (2H,

variant _present. in th L2 regqio at_ls correlate
br?@'d%f%éré% 'dggrg%§'§A?ﬁ)rhé'ghrgn4¥az%ﬁF’@Et %eé%eng' ad,
J=3nd BX| Si=a@ts dizf)f erent frequencies in different

popul ations. This is based on the observation that

there appear to be significant signals distal to the
Regkteh8s mianast 49i gni ficant markers (see FIG 1).

Furt hernore, we have noted that in sonme cases
2-3eshcBat e Ssitdareantbinfery strong in the lceland 1

1Hnﬁtﬂ@rq@(:lgytdﬁ;nﬁ not strong in the CCGEMS data: for
exanpl e the rs4415084 SNP descri bed above gave a ver

y
1.3{r d9g-sisgnal3-Bd (@8 abgs) . bt 2Aob -4 (PR, QEENMS6 638 a(1H, 44,
J=8_@ h§f|.¥=8.td1‘?1z§NP that was tested successfully for
replication in I'celand, rs7703618, gave a P-val ue of
6.93E-06 and only 2.37E-02 in the CGEMS data set.
i Ijer gzmay be alleleic heterogeneity in the
R 8¥§H?%g?%n, %kiaefine a set of HapMap SNPs t hat,
5-finough2 tmipylsolfehputaroidsing t h signal s that we

observed i he lceland 1 data set oul be used t
det ect alllkéﬁ 9£§égr%lﬁ5?%é%3§%gy'ﬁﬁ%£EP¥$h??ﬁﬁgﬁigﬁ:9|g' 31.1
mmol)r das disdodeed iy sutixedl sellvent HapNghadd®s (49&ml) and

first identified.a class o NPs that_gave P-valu of
WESE" b8 i o ATMOR PRAC KaTidiR (37 ot 20 S Mo MABRAGand (to the
relsil 8166 tmixfiueeq Hhiak BNE RIGRES €30 B NP.SYIS Rl ) OfieBe added

particul ar equi val ence class being defined as two SNPs

Lithde RRvELEHS-2TPG) Heseiting BigELGR sfhdherTRfirred at room

teipevht @k 158 158buel Paiviidl RREEE£ RSP Qemilrbg Mye
deS|gnated A to F. For each equival ence class we

fiditgptéanniaml ithe SRPLTRER Wigy eonpentmalied UgHer sedced
[ i [ e '5KYy P .
A e R e gy S e ek
HapMap SNPs that were correlated with the key SNP by
an r2 value of 0.2 or greater and were not thensel ves
represented on the Il 1l um na Hap300 chip. Thus, using
the Iceland 1 data we observed signals in severa
di fferent equival ence classes and that fact, in

LLLLLL Y o, e
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the association signals may be in |Iinkage
di sequilibriumwth pathogenic nutations within t

he
WO 298(18903%ne itsel f. MRPS30 encodes the mi t ochBhEPPHPS/060804

28S ri bosomal subunit. | t is also known as programed

cell death protein 9 (PDCD9}493his is the manmal i an

counterpart of the Gallus gallus pro-apoptotic protein
prpplsuifangslapddanehbwieltd 93&kce apopt osis and
1pr &G V. t he .ess-responsi ve JNKI pathway in
Halrrgﬂr[ri}ra@‘f])g:r}:’ge S.” The protein appears to function in
0.8p0pBBsi &, al=1.8adlz)i, N1 pa?+l t6d degh mhe Bcé2 X 3Bt hyay=7.4 Hz),

u et.al., .(1998) , 208 7; 6H; ri et
+- 58 TonT g8 ¢ GoBaenst G "ende e %4 . By dar
Koc, et al., (2001), FEBS Lett, 492, 166-70].
Al t houghit has not been inplicated previously in
Reﬁ?ﬁﬁ%‘t’gc‘%ﬁ%@i‘a flgs i nvol venent in the above pat hways
4 ,SUpgestotdal-prepekyanyeirteant s in MRPS30 may be
i nvol ved in nodi fying_ breast cancer risk. METHODS =
Patient and tiens seerkian dit0apds 098 benponhgnengt aine

(2088 g' am ed ppahheeNad § PitlnzBh 98 Hé CacdiInd) i 81 Pdium (275

I'cel and and the I celandic Data Protection /lut ority.

mgReBo? FIMRE) bh%edsAivarek-4iSahhs s @iPhenyel nhigsahied) ¥anfhene
nge 1S n 1 NS

e O e & e Mt rt SEETim cHYbonaaf8T8sId)" 17,

mmog huvere caddsichdeaai bobiaene giodyhderd( ¢ mldelofnd-brame-4,5-

: v D I yigg i cekand.

o Dorl38endble PR 6. 1, S0eddl ) ShA o0 d e

steredbendelO (b nitiregenh | aiflsphiepe pat t i@o°pgaEeri 26 tHwirs. After
t .ahe I.CR contai ned .records of 4603 individuals

e S etol” alritRg s e oA iRt or ater and a

satarptéd eatmedniaid chloirihde pafucentsséappiaX werkbehiided4 he

were.eligible for recruitnment .into the study. .
rediEipa e cERER Lo i Bogt b adet ey The organic
1age20nes t d€idd oveBahydfoud T mddhls pah | filifsted and then

O%Ertl ci pation rate_of agﬁpr oxi mtely 78%_ (CGenotyping
copgentrirted dfleroredused AressusegoTiaiasidver yps dissolved

witth/d986dP1 -ethidit 66 RES Aidnd ebnbbftFr S iy RBERObridliatid

patient group have been reported previously [Stacey,
(18t my) wag m%p tpL ke verpuliingeseiqtiome whichowas then
stheebaNbs £ HYHQ! SaCHPSIRT iR ﬁ?d@é}_@i&é‘@cﬂe@ﬁ@ Solution (24

random%dsel ected fromthe |celandic Geneal ogi cal
mlpawWas aaedeth ol thesgeagigion Miztyrerbondgther pBngdl ngand

o ol . | ndi Vi .
coHERRREaLd SeRaochab 00 LLES, nd S ML 1M ea 1n
dighdpudeeithay landavashed! Widimalbe sgbwdatesl \wmdd unnchleisidle
| ' Not YRd.Rg S e.ge

sl PSR B RETEED YRR oA aREg vncer
refdukcadi presdaifneni The Hoewitkep 308 Shibh head fitiedr bar shYkca gel

Il lum na, .San _Di egp. .CA USA) ont ai ni 317, 50
coafya Pt ahY P aeens: | RERTh ik orar Feabhaghe
pumifjiedtprddict ehspcpncatdetedbatifier SLeARITATDEESWEE AGE

in fhe U ah PH ( CE sanpl es, for. common SNPs
tnigfeb aBt g B30, b oh i BA K, Drowoc) 5 e LEBRGT2- 33,
prop8xfahil e t(RRetat adgnuber of SNPs on the chip, 5979
w.were deened unsui tabl e either because they were
HifRndM5Hice 9P, the ninor allele frequency in the
1.©qn‘83ﬁ?dtp¢tamt fzndy cNI @l $8f1, VRSP, |85 (BAD brs), 3.88

0.001), or had | ow S<95%d¥éeld or showed a very
(28 gii f Pt Hi)st Gr-Billohl¥r o Hat=dy OVEERDEE P il iBhBPUfLH, dd,
7N At cant.r P< IxIO 10) . Al of r these
J gfgblﬁgha‘??fcl%lNgsz()V\ere renoved fromthe analysis. Thus

311,524 SNPs were used in the association anal ysis.

Any chips with an overall call rate bel ow 98% of the

SNPs were al so excluded fromthe genome-w de

associ ation anal ysi s. Centaurus SNP Genotyping A

Cent aurus assay [Kutyavin, et al., (2006), Nucleic

I —~ o ~ 5 L ey o N N AN o
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[Gant, et al., (2006), Nat Cenet, 38, 320-3]. The
estimated inflation factors were 1 105 for Icela

1
WO 208/130029 for I1celand 2 . The estimated infl aﬁ:yﬂmos/omsm

factor for the joint analyses of the Iceland 1 and
Iceland 2 sanple sets was 1-98; obtai ned by
simulation. Al P-values are reported as
t wo- si ded. Tabl e 1: Association results for Illum na
i | 25region: SNP Position Allele bld34
Reggﬁé?%é; pg%sés Frq. Cases Controls F rq.Controls
1-K§?Rl@ﬂ11®64#£141¢®91¢6920§11)1875101141%3 1660 0.492 11561

IR L O R e

mmo12 7 3a 105 Ssdluitionr $880DP 6 Grd4thyharite 66E- 'ﬂ)l gl. 6025 mmol),

-5y G5uiety O iaaho les P 8d - FLas0 50 Enel 418 1 13-

dlﬁeﬁﬁﬁ&ﬂlmﬂﬁa@y1625 @tt%ﬂéakbaaﬁuﬁl@@(hycﬁﬁx&ﬁlafidé' (Wsc)
44166026 5., 115-31 1.029_ 1618 0.295 11263 0. 289
(3. 24290 190 4 D1 188%e Added §9 3 MG %‘@S{Fl@nzfé pLl@f 4-
F1lo2dan £15edid @8 adid4ix 4/ &/, 6258EmRd1 )l {2 Thie08:r8 858 he
11563 0. 854 rs4492117 C 44174878 3.54E-01 1.055 1660
mixtyng Wasctigredoa suoys Fepperaivoe Ay d4ghopryy Watprzwas
ad&ééOtQ é&@-f%géégog bt e 3688 68e G-AAHA8Y2 mi xfdEs Qfas
014 1660 0. 309 11555 0. 306 rs4296809 A 44232169
e%rmg?@lwqtm%hyeeece)tq@ Thesorganiyyy yayegowasowashed with a

280 T, aanial PR s ST B Toss, Hiep Sopoptrated

undeg4geduyded FOSFSUCE 44D6Y TEB 1AL 0Fa 9 ItHer) puirigsed hy I lica

o B8 Duth - RIRG= A0y (L DIE e Syl bebngfh o7 b

The. PASLAEED p?:o?ﬂd:tlﬂz&ﬁ&@c&r&rﬁké’d&ﬁﬂdﬁﬁx@dﬁ%@ﬂ?ﬁressure to
2 1.078 1660 0.271 11563 0, 257 rs2053784
thgsBE IRt 1 6508 Ot (Hii¥; SEARGe sh 4D L
£1STEBTHN 10 piA3d1187n8. G3R1at 62952 1660 0.884 11561
lHnggscgﬁépgl 14 G 44381321 2.23E-01 1.051 1660 0. 660
PSP Bad FRPM:1743802 T 44396655 2. 16E-02 1.134 1656
1.0583700 1688, )848. 8624248 (] A$4140685 2m46:8, 16 6. 40
1660 0. 660 11563 0.649 rsl 384449 A 44422561 7. 95E-01
(24, o), 164910 -7233 (H209) 0. 761 rs2973644 C 44429684
9.54E-01 1.003 1660 0.232 11562 0.232 rs10512852 C
44439070 1.82E-01 1.101 1660 0.923 11562 0.915
RefeyenggcExanpie/$§16 8. 00E- 02 1. 081 1658 0. 740 11537

stk g [RSyheHii enBLeb 8 Rodliu el A0 1. 000

1660 0. 1$ediwmsiydrines (69% B357659 (644838386. 7. iBRLE) OWwas

AT A R e I e G L

acét49¢563. ®.gl6E008 mmOLY, 180 e0bedBg Id&BE2AwWifB ice. The

AR AR Sl Bl 080 290 Sl

stitr6d QidTere 32362ddled wWitthl LS agaldl- 8thyl ]ﬂa’i:mhﬁéO(l 02 ml,

0..066 563 0. 1 7320222 A 44544792 1. 76
127 6,50} s, Asiig; [RanS .0 S50, Shirred e tpphs Fpgerature for

3 &oﬁﬁE— Odhi1) P2 1hG580014d wikth5338e (). Wdlerr wi6318y¥1 Gicetate
44613%58 1.43E-02 1.100 1660 0.532 11561 Q. 508 _ _
Were73889% gt hes 18257190 gyEyser . prd Bih 4 S8regkaric acid
(60m337whs 6888804 o 4461884 Ortde %Jea!at%nlm@ﬂuﬁ@aﬁm@ 146 layers.

11561 0,169 rs4642379 T 44620489 3. 27E-01 1.052 1660
Thg, 9¥8a&%%6hixﬁrlwgsr§@ﬁ&ﬁﬁﬁ¥§ted4466€9GHeQPQ?ﬂEPGESQPKEiLand
theb 285 Padd Gralsl 192n0 &é&i&ﬂ%éﬂi& g%@ﬁ%&%mﬁ QﬁEorﬁlztography
T 105 1659 0 531 11539 0. 508 ra44 15084 T 44708016
9.02E-06 1.194 1660 0.415 11562 0.373 rs22 18080 G
44759831 3.37E-05 1.181 1660 0.405 11562 0.366 rsi
1747159 T 44783211 7.62E-06 1.197 1658 0.397 11551
0.354 rs2330572 C 44786490 2. 38E-05 1.184 1660 0. 405
11561 0.365 rs994793 G 44788748 2. 19E-05 1.185 1658

AN - P S ———— A AN A AP r— a PN O NNT™ NA A N N
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rs7712949 T 44815846 1. 19E-05 1.193 1659 0.392 11547
0.350 rsl1 1746980 A 44823379 1.98E-05 1.186 1660 0. 405
WO 2908430039 365 rs1 6901 964 T 44828756 1. 97E- 05FGT/H2808/060804

1659 0.390 11560 0.350 rs727305 C 44841543 1.51E- 05

1.191 1660 0.390 11516 0.34951s1 0462081 A 44846166

2.13E-05 1.187 1657 0.390 11557 0.350 rs1 3 183209 A
(n4hex%e060: et93d- e6etal®s 1660 10 .. 300e IMESFi@d3pPodudt Jras

cofesan e O Eedudan el atiney ity DBse s Ly o of

01198421 6h QW vesiH3 $R4BRRC 4485684 IhPAbREMR Y1864 ) 1658

90 1 1, 1746 44858067 2. 12E- 05
mé%?% H%%%§6K§%@%T1§ %§9s1 Be jeaslia R%428%@@RE?
““235@?9??%745“%25‘?5%8”0 e O pasee Lha reezer.
' ‘éﬁgséﬁﬁﬁ-%'%ﬂ§§7237 2. 06E-05 1.187 1660 0.389 11560
0. 349 1 <6303583u T ¥AGLITIING) 2356 (51209) 16410398 g,
11355 0. 355 rs6896350 C 44878072 2. 09E-05 1. 187 1660
J=g - §8§ZL15659370 (35p f5158 (03120, 418Y978L20 (G8E- 05, 1122 (1H,
a,1660205 389 11557 0. 349 rs6451775 G 44882289 2. 21 E-05

1.187 1660 0.389 11561 0. 350 rs729599 C 44887761 2.21
E-05 1.187 1660 0.389 11561 0. 350 rs987394 T 44891879

4289855 %1 EIBEI 85 Fhg P i RER RS hmples 47 to

STr a9 2nueparednl the Famedmapper. 290t 4 o¥e3 BEL et ®E

SRRe8 B85, sOE P s AT G 2 o 105
0. 395 11497 0.353 rs7716600 A 44920506 3.12E-05 1.214

4] 11560.0. 208 rs4412123 T 44921789 1. 10E-05
Re%%%gﬁ é%&m§’ 8711560 0.367 rs7705343 G 44925078 1.31

Et7052 14 18ty Ood 0y ddBctngaine pdflerdb b2 cCate

lH4 43 1,11 E-05 1.194 1655 0.396 11518 0. 355
Feg7d 3k f5386 1. 27E-05 1.191 1659 0.409 11561
0.368 151, Q460984 G 44946860) 2 S d-(BH, 10673 KB 31, o).
0.155 11562 0. 147 rs9791056 T 44949392 7. 66E- 06

4.2686028: 396 Th62 H8)354- f3catR 43T Bl95442% ﬁuﬁﬁéboé*B 9 Hz),

7.12198u 1648 f21395 #1484 0,353 1656870336 @ 44956163 7. 51
E-06 1.197 1660 0.396 11559 0. 354 rs6881563 C 44958354
7.28E-06 1.198 1660 0.396 11561 0.354 rs7703618 G

RH4960080k EQ§ 1.198 1659 0.396 11557 0.354 rsi
0077814 C 44962290 1.24E-05 1.191 1659 0.407 11561

Etby368, 4mmm—@r4hﬁmame@hﬂeﬁen&dnwgac%aeeo. 395

116 B33 08259 G 44966212 9. 35E-06 1.195 1660
0. 395 1156 53 rs7728431 T 44968180 9. 96E-06 1. 195

1. 166(035. 304 J4AF9HY)358. 22 1261 q.6967A24K8BATDALL-7.26 (3H, m),

739086805 Bl 03110016068 65185 bt 0. 167

r56866995 C 45022348 3.77E-02 1.112 1660 0.182 11563
Ré% 167cr%%%%1 80 g 45027818 9. 89E-04 1.200 1660 0. 155
£558°% 493826 C 45118278 2. 49E-02 1.137 1660
thy870- (AF02:AnBYfy1 sde LTATIOAYARIE/BER ot 01
1H%m%g <%¥99 836 11559 0.826 rsl 2654948 T 45211216
TR H@PELs) #PMis51 0.878 11260 0.868 rsl 251 5820 G
145288070 4. 27108z 1, 196791060, 01354 LAESGH0. §227-7.1 )
rs12515179 C 45292596 4. 86E-02 1.120 1660 0.138 11562
6.§612568 sG55 Maghs- 2%46§bsfb5J71%gEIﬁa 1. 025 1660
0.055 11561 0.054 rs1 0035564 G 45298001 1. 79E- 04
1.178 1650 0.291 11477 0.258 rs1 3 180087 C 45311269
Refergpee Exampie $859 0. 117 11563 0. 105 rs4866929 A

120 34F- 0.4 1
shdgto b koamstoyied by sprton v ittt gigpyh poetate
0.421rs981782 T 45331219 1. 05E-01 1. 066 1660 0.470 '
11562 0. 454 rs9790873 C 45337015 3.61 E-02 1.133 1660
0.128 11554 0. 115 rs9292918 G 45346536 4.21 E-03 1.161
1656 0.176 11546 0. 155 rs6895055 A 45366909 2. 34E-03
1.172 1660 0.177 11551 0. 155 rs6888352 A 45371416

PN TN NN oA A ANPN A PSTImPN N A e a2 oA r=pr—a N OA T NN AN~
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rs1501357 G 45410376 2.61 E-03 1.170 1660 0.177 11563
0. 155 rs12517615 C 45412289 6. 70E-02 1.190 1647 0. 047
WO 2908480039 040 rs1501362 T 45423708 2. 85E- 03 1. REYIHBH060804
0.179 11558 0.157 rs6451798 T 45433355 3.11 E-03 1. 166
1660 0. 179 11560 0.157 rs6448906 C 45451822 9. 05E- 03
. 1.112 1658 0.375 11560 0.351 rsl1 3 162651 C 45455401
.H5%5nEC@gla)@B¢m&655 0.375 11363 0.357 rsl 483310 G

1305000 (PsAlarSoh (She 61 100bh Aebs . 080 11kAg 443

4.0708DH /s 816)893299 & 46 A22638)1. 688900, 12 109, 1650 DL.JF (1H, d,
e %nggHohssl rs6451801 A 45484934 1.02E-02 1.110 1660
41560 0.351 rs1 3354798 C 45502578 1. 16E- 02
1.108 1660 0.377 11563 0.353 rsl 2651 887 T 45515924
%.19E—01X%m8;6 % 57 0.225 11549 0.212 rs1471683 A
RefigEoneD 4t B- 1.088 1660 0.232 11562 O. 217
Etﬁ 2337 Gk Yoy W Re@ihodky 190n0RA Q 1 ddSGde
L 874 rsl ngﬁ 14%;456)48477 2. %%E—Ol 1.°049 1660 0. 245
H-NMRy A CBC33) doPM:1743392 T 45660476 A4. 435-04 1.150 1614
1.904 9HlG_8261—@) 45071 s 93438, Ts #5731 4033 38, 74K 02 b J(JzZI q,
165 0. 884 11396 o 873 rs2879074° C 45761710 1. 49E-0
20@2h66b56 98151@§SOHO:361OﬁslggbdﬁﬂLCm4581h€§B(1H d,
I= Byl 1.053 1660 0.259 11563 0.249 rs7447717 A
45815753 1.29E-02 1.105 1660 0.384 11559 0.361
rs4388219 A 45826251 1.41E-01 1.063 1660 0.328 11555
3 C 45827373 1.02E-01 1.069 1660
Re§?§%§9ﬁ?%§¥%ﬁ%3§ rsl 0941 704 G 45829007 2. 99E-01
Ethy049- 65t 3 024 hyddaE8imdrhy36ne § 45 SidbxFphBRFB 2ade tate
Ly 2 - 7 1660 0.260 11561 0.249 rsl1 3 155321 G
Hi@éﬁﬁ&%ﬁl é%Embz 1.071 1660 0.367 11559 0. 351
1.28773B6 16, O=458442p4 3. HOK3A] &) D68. 6IQH). d90J47137 2z),
278 rs1.006979 8 6. 09E- 02 1.Q79 1650 Q. 36
6-8136050 Q0 M1 3 Trobad 1 20soiby T D5 Adho 1 ds Gep -3 hz)
1660 0.267 11552 0. 258 rs4866973 A 45862187 2. 03E-01
1.059 1657 0.259 11530 0.248 rs4242126 A 45871874
Resepepce) EXAMPe 2860 0. 245 11561 0.236 rs6865429 G
Etﬂ 872009, %8 b1 Hedato tH8A2n8) 386k Pedvl dSdtat
261 763(%?§58§ %08 %ﬁ§35§%1n1)075 f%§g$8 G g 11857 ¢
"HONMR A DS 7B 0WPM:A 45885804 1. 53E-01 1. 063 1659 0. 294
1.1359749. 1 § $§5g§@ GY5%00528 éslg Oyl @64o- 6 48 (2H,
1660 0. 368 1 rs1 1951003 A 45902630 1. 09E- 01
m)i. 6697165 d.2§68ml:15]513-ft§. 338, 443F1121.8 8245904876
1.55E-01 1.060 1627 0.360 11297 0.347 rs1 3340341 T
45906437 1.53E-01 1.060 1660 0.363 11556 0.349 rsl 2
RetegeoeecExamnglzg 2.53E-01 1.051 1660 0.288 11559
. 8738.T 45938289 1.67E-01 .1.061 1659 0.294
sibyled- BRABPRIC YIS s skt Omosl i hopei qeotate
'HONMES A CDU36D dppdB82 rs6862657 A 45951498 1. 03E-01 1.069

115330, 35.L,.f s744318 958468 0
1383891 8 5343118169 642 e 16 1B A RoBoine *43-
4. l789EHD]m)ZL @54316448 O( BB0 m)136799- 567 r(9ﬁ44&38411387 (1H, d,
1 ﬁgogdé 4 1.01E-01 1,070 1660 0.345 11562 0.330
ﬁ44 C 46014363 1. 05E-01 1.068 1660 0.369 11561

0.354 rsl 3352566 T 46042403 2.03E-01 1.059 1648 0. 260

11420 0. 249SNP Position Allele bld34 P-val ue OR Cases
Refpgerge Xamier 8Ps Frq. Control s rs4370277 G 46094169

= Fi DS EYshe o gl 4 (SOl e sty foctace

HO@M%4ﬂ§K@hh6¥KE988 1. 85E-01 1.054 1660 o 401 11550
38834 Sfli251,15894, 4410 1 5 6
0858 S i S ok (L e R R S e w.
1.083 1660 0.086 11563 0.080 rs7720482 T 46151664
1.66E-01 1.057 1659 0.402 11559 0.389 rs4975890 C
46159139 2. 75E-01 1.047 1656 0.330 11552 0.320 rsl
2690679 C 46206288 3.19E-01 1.040 1659 0.423 11556
0.414 rsl 2697527 T 46247605 2.98E-01 1.042 1658 0.419

A A F=IrNeSs N AN oA PN A NSNS\ - A NN NN A ™ /N A A ~ NN
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rs4975957 A 46310803 2.97E-01 1.042 1660 0.420 11549
0.410 rsl 2659648 C 46330355 4. 96E-01 1.028 1652 0. 349
WO 2008430039 343 51 33551 28 T 46332613 3. 32E- 01P4T/a008/060804
1614 0.649 10822 0.639 rs1 0941 803 C 46393984
3.56E-01 1.039 1613 0.343 11466 0.335 Shown are the
SNP nanes, the identity of the risk allele, the
4. lzacamﬂorq(i:h=7N¢BHzBui6ass%.e@ot2|Hnan)e,s,7.t1|6e7m7/a4:ue m),

12a89 gﬁg cfat g {or Breast Cancer associ ation, the
AUftbers’ of’ indrvidial s tested and the allele

frequencies in the Breast Cancer Case and the Contro
roups respectively. Table 2. Replication of signa
Re? ﬁ$ ’F§$§§Bé§8 in an i ndependent |cel andi ¢ Breast
EtE}NCEL (KRABIGABENP] ef) Tl -Gieth ZZQﬁ@é&rJ(p@en  EAHERHNE
7 g%hort Cases/CbntroIs) Cases Cbntro Iceland 1
HNYH o CPE38B)dRPM™Mo6 0. 354 1.20 1. 1E- 05 IceI and 2
168944 31) 07392u8) 358, dn Yau2. OF; 02 d936(|2@1ﬂd%00.ﬁ11?7 meqhz)
§2190/12872) 0. 395 0.354 1.19 5 3E-07Tabl e 3.
RP§- 9 t (RH.2M)al tiek6=T 26 |(|3Hpe!“&t|bh % (L8y QNF%—]i?n3 Hz)
equi val ence classes A-F. SNP 1 is the Illum na SNP

with the | owest P-value in each of equival ence cl asses
RefierengpExanpd-et A2 HapMap SNP that is correlated to SNP

D," i \, S I i nati ons
Etﬁ?ltﬁ I‘Fcf}éﬁ ?Hg‘ﬁeﬁet%ﬁ% egﬁﬁ,p er§¥£ ¢ ng squar e of
HtNMR(ﬁﬂDGebhnhumlcoefflC|ent bet ween the two SNPs.
Ng4 s % I on ng to t n t
ag% g%seq |I?br§d£$%%gggVe@ be ®§%§p§ g?ﬁ qg gNﬁS_
7. 27anﬂHSNB.21DESGR(BTJGN Q3RO () COMPOUND AND
PHARVACEUTI CAL COMPQSI TI ON TECHNI CAL FI ELD The present
invention relates to a quinol one conpound and a
Refibaen®e lttdngdle 68MPOsi tion. BACKGROUND ART Par ki nson's
di sease is a chronic, progressive neurodegenerative

EtBY%eéé@P?hﬂﬁY GeREPRIPYIRbFOVEpacateE® ni ddl e age.

Initial syppboife (MBoURG UNS|5d el )l esbppér t (®Mbdide (810
akinesia and rigidity. The trenors, akinesia, and

mgr s gft 26 YRGS .c FRAege s HEN (OFTRENAEP of 2Lilyif §P-2 mmol) were

adaeaktasaruﬁnéi g@@ﬁffoﬂaé MB09f sbNSRA q 463 FhbPYethy1
the sel ective eat h of 0 am ner gl C neurons pro ect ed

PropderYheacesfisdeandi & fi g36a3t gmphd and j frtigdoampeole (5.0 g,
21881 Aoy Of e dbseAsems nﬁkltl:l% o WD QU - RAVENELr a
accumul ated evi dence suggests that an I npaire
nigémegey - Yemmplerngaty4 erm @580 nfaniasd hoyrabritierateaction
miBLhOENGRLdth HURG! 408 YerRleGRTEL| il HRRATRDSE Uity
neurons triggers he neur odegener aftive sor of 1
amgiosgas echidyE de aqueemshsqmutdpsfwene|aﬂddﬂasTheenesult1ng
. 0 entl X ti stress.a
mlggﬁggfga%ﬁe%££%§?%#1 &%%os §5|38 thg eé@lr §‘P?lﬁg Yy was
washad odetie rersattueatédngndidm ¥hldeade éﬁneou&9%blﬁﬁﬂon twice,
19(2003 Treatnment s. of Parki nson' I seas
an%‘oﬁéﬂ??/“ HeG PREGT | HY 9 PEEPSHERa EFSlSue was then
putrtiEded aby osni)lmedgeur@nﬁh ThRdPEIeHtaitst €heRbRANE : ethyl
operation ). O these , nedication is an est abl i shed
acehetapy bhd regaddedlas Breird fiipdaPRedCt West gancentrated

unfed SadhEst pres%Ps Op@litHerehg 8BE4HA C2 A0 R oESoUBL /10 0w
conpensate for the nigrostriatal dopam nergi c neurona

ethihc t reethisivacupsapbynyatenydoacetate cigsield: - Boph.

‘exik bidoel %hQnﬁﬂﬁt remar kabl e therapeutic effects . It
is sald that no agent exceeds the effectiveness of

1.01ddphl Cﬂfréﬁtl} 1@7@6%%(6@ usdd 2 Rethéd WRHh m) déh80 and

3.@§C?§ﬁ ?ﬁeknﬁ' brtojyt g prgvggt eSIrg§$3b8|BE .28 (4H,

t her eof periphery, nd t élrnrca
effects have been obtai ned . However, one di sadvant age
of the L-dopa treatnent is that after several years of
usage, the decrenent of thedurability and stability of
the drug's efficacy results in the recurrence of
movenent dlsorders such as dysklne3|a and daily

. AR o, . I Y I T o
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tachycardia and arrhythm a, and neurol ogi ca
mani f est ati ons such as hal |l uci nati ons, del usi ons

WO dPust1p%2? i ons have been a cause for concern. RﬁB@PﬂW%WW&M

order to decrease the L-dopa preparati on dosage and
t hereby reducing the side etbgets, nultidrug
t herapi es, in which dopam ne receptor agonists,
m)dopanilde( hetthbesl)i sm enzyne inhi bitors, dopam ne
rel easer, central anticholinergic agents and the |ike
are used in conbination, are enployed. Such
therapeuﬂhe admamnﬁsqmemhekﬂ@ibemmgm&ﬁepemqads&&mle 59 was

even ver, there i o funda cure for
prBEEPe ot URRERG nbiGE s 4P Pt S eat e, Bxoribe so,
usdngeasesespdidiitiat seartiisd maerakes. for the rest of the

patient 's life , and the aforenenti oned drawbacks

decreased efficacy during |long-term adm ni strati on,
ReFedtengé f 1ea®d uncontrol | abl e di sease progression -

can result from L-dopa nonotherapy. In addition, it is
EQMYﬂfﬂcéP@tIkrﬁam@§BPXﬁPQ@ﬁﬁﬂ @ceftpéet s, even during the

HEﬂmﬁﬁﬁﬁﬁﬁ_ gl tidrug therapies. DI SCLOSURE OF THE
| NVENTI ON %he present invention ains to provide a

1.36vét 28 obdbuid .t RaB5hek. 41.f $det Pohal (1 ffH.o¥dnedt80 and 3.82
(1204l 865 2Nehr SWIPT 898854 Ofs M O ! £342 PEINCE) O 5.7 28
i'nhi'bit1ng the ‘chroni ¢ progreéssi 6n o ar'ki ison’ s
(4dfi. s@éselbro‘ipr(@t d8ti a) dopam ne neurons fromthe
di sease etiology, thereby prolonging the period before
first L - dopa adm nistration begins. The present
ReiffevrenterBxamgplel 60 out extensive research to acconplish

- 4 s P Ry e R DR B TRl e e s

[ 1f, 6] Abokage @ sedabneor mul a (1), mhlch conpri ses

Dert ity PRafi £PL0H 1. ThH TR iy S I o metn:
orabbif¥ityte TiBL RS eARA | thee Rfik@arB aﬁa@ afil r3eeorpli 3hesthrs
based on the above flndlngs The resent i nventi on

v le, heating ndes) sREles gesu tb%r’?ﬂﬁ%?%‘a?ﬁ wa$ cooled to
so@@rrp&m ts-%aueeavﬁ Oﬁf @@hﬁﬁﬂgp@@% gs yge3 qimoi%' dnd methyl

nmpound, a net ho reating or pr entln%
OrdFPé’SPWte a(r?dm&)pweé@s%dm thesatiei nEhe Hepudsipounikture was
sﬁ%%r@&sféi*@“kddislﬁﬁﬂlé-ﬂéhﬁ&hgbﬁhagk 40zl e resuylting
qui nol one conpound representéd by Cenera Fornufa‘ifs
regetaon anixiune wes, tMr@QieR itor vpem skamperathydr oguh
cocBkratd @ Wilact Lélndle hedutyc! @né?%%( Y beal OWET
al kyl group, or a omer oxy I'ower a group; R2
raceﬁwséebhi@e@ﬂ:;y:d\rmg’elmamJomo &hkueky @M@aln gr.6lpg of powdery
I S t esent
pa Bgﬁ%r%ﬁg 5 tflii.\ggol 2\ Wo&%:%h?ﬁyg%g no g&:%gigneg 2S A
dqm¢th¢y+[grznqxoxaaeh4oﬁ diunegﬂgmpidopa3%nially bei ng
1H ? ¥nth one or nore groups selected fromthe
up consi stYHY of the following (1) to (16) on the
1 a.IZOI(rHHI, ctpridRtema)ychiigsr{6H, r@pr aseBt edopy(dtemyhoueo2 (2H,

(375N W 8 -GA56L PLOL I e QPR gristpt) (B0 (15, a,

J=phesony) grouws (3h, | @yer=ml ey kihi o groups, (6) a
hydr oxy group, (7) hydroxy | ower al kyl groups.(8)
hal ogen atons, (9) |ower al kanoyl groups, (10) Iower
al koxycaqlggn)gg %M%f thd) £ OPLY RPErOREd G e 61 was

substituted with one or nore | ower al kyl groups,
prepared in the same manner as the above Reference Example 60,

using corresponding starting materials.
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(12) carbanmoyl groups optionally substituted with one
or nore |ower alkyl groups, (13) cyclo C3-S al k/}ﬁl}
WORMREF02? koxy groups, (14) pyrrolidinyl carboR§T/P2008/060804
groups, (15) norpholinyl carbonyl groups, and (16) a
carboxyl group; R4 representssa hal ogen atom R5
represents a hydrogen atom or a hal ogen atom R6
represents a hydrogen atom and R7 represents any one
ta.(15) below (1) a hydroxy group , (2)
Regeﬁgﬁgéﬁxa olr% %(13) a | ower al koxy group, (4) a
5 Hd 26§y aieprspy limet-bdxy oSvef Luddophyngilanino o thy lendi oX)y2 -
1 ower - al koxy..aroup, ,( a | ower al koxy | ower al koxy
dlénreoug,l_ki;)g(gdﬁ%fﬁin%é‘lgg%)%o%ept i onal |y substituted with
'HoNMR O(CDUIL ¢ @mpder s sel ected fromthe group consisting
of 1o al kyl. groups, |ower al koxy | ower_al kyl
0'g¥’dl9p\é\g G é&‘/)cl &-éé;@-?ﬁ*k ng‘éup&,':”@s}'%'ﬁ h:m'né“)' 1.75 (6H,
s),0EB2a( HOXYa,91026R 90RE ) Preldar esubst butied, onotbe. 8 (1, m),
g{gﬁup with one or nore nenbers selected fromthe group
8. hdit8ri g GT14-OnBR) al k1 6Yr(Gdps .| dvkt - hiednoy|
groups, lower al kyl sulfonyl groups, and carbanoyl
groups optionally substituted with one or nore | ower
Refiergpcgr 1g 6P a cyclo C3.8 al kyl oxy group, (10) a
Gyve - _1k0 XV Qoup, (11) a
Sffbiet%rogﬁ%%%w |1§V\é§£% iggy)%yé)?%up, (12) a | ower
al kyl t hi &-dgduplugn®)2 -prioppaypbsnyianigiwpthylentled, 2-
b h Si,SEI of r-phol Loy, p
djﬁr&%{g [ gll%féig)ﬁio%&%sfl’%ury negr(gggs,a’t%i?'e%ny é’rgu%g,s %%%ed to
dilphenyihetmgt (@Somds, éid)the plistyirel waerhedtdedx uslinged mantle

lLkox o] nd.(15) a rolidi nyl. car bo roup.

ndiebYala iy be aRdeR NS oY nePoRE el B8
raact&oaazhixtdmz;] ek goobed tw room :tempérail:md‘alﬁr eithyR ac}_\)e;ate (5

represents a .o atom o ower a . group;
] o B E RSt Aol Srmaacd 1 e et Bt vas
siigjieds and Stite el kaft Olsdlubd ePibt Hit P Ho1183€8d Ay

the groups optiagnally being substituted with one or
il tgabien psﬂé‘glfé‘étté‘ LR r BaT tRCTySSaplisedi g o e teRk
adetaltevwhNBextane nlizkd §61verdtndd &hefBbd r@ot?e[i%t.ﬁgl r'of

heterocyclic ring represented by the above R3: (
POWSREY 4Rl | P Eu s Fleoyot &poper ok -gringisin-depng (yield:
e1ydr oxy group, and (8) hal ogen atons; R4 represents a

hal ogen atonm R5 represents a hydrogen atom R6

"HrNMR o605 da) 8RBMsgen at om and R7 represents any one

L ups (fl7. 4y arRd-f7 | ) al.koxy

! 3{30839'(2) %)—f]a:f %gﬁ-ﬂéa%s%iﬁt@g'lén 'raé{)ﬁ\cl)\%H’gr%u)g, 6.4 Hz),
5.87d (l¥) @&n I -HoHg) oup. ®pt(Idhalddy §as8 iHat dd .% Hh) prie. 13

(%, 40 hoyes é@éﬁk}&': IR oD 1!j.(%ﬁ§1H,Atq“.'?=“7°.'tzggl‘r%%0f11.o7 (1H,

conpound of eral “For ora Salt
brgcording to item 2 selected fromthe group consisting
of :
The compound of the following Reference Example 63 was

prepared in the same manner as the above Reference Example 62,

using corresponding starting materials.

Reference Example 63
8-Cyclopropylmethoxy-5-fluoro-1H~quinolin-4-one
'H-NMR (DMSO-d¢) dppm:
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5-fl uoro- 3-(4-nmethoxyphenyl )-2-nethyl- 8-propoxy-
| H qui nolin- 4-one , 5-fluoro- 3-(4-nethoxyphe

ny|
WO POOB/13%R%Hy| - 8- propoxy- | H quinolin- 4-one , gcrfé?zoosmmsm

, 4- di met hoxyphenyl) -5-f1uoro-8 -propoxy-

| H qui nolin-4 -one, -56-

5-fl uor o-8-i sopropoxy- 3- (4- met hoxyphenyl)
0.-3440g4Pn6PH n-1)-,0108 58-0(¢ 61 421i ol ,orloRHehyB3 (1H, m), 3.98 (2H,

- 5- | yog05 8-.0r, - li-40] i.~4- en et Y55 f
4 5307653?92'4 f‘r?&fﬁgéypﬁteﬁ%?' -F%r’qulghg?i ﬁ”ﬁ?ﬁé J=8.8 Hz,
J=G-1f.9u8ed, 37 . XA-(18t hddy - P=4ret Wi, pliengly Hz), 7.71 (1H, t,

~B-,pr,oOpoxy: | i.nolin;4-one , 5-fluoro- 3
Jf??'f— Er% ho%/bll';oLegék{') i)§§z)r opoxy- | H qui nol i n- 4- one,

5-fluoro -3-(2-fluoro -4-nethoxyphenyl )-8-propoxy-

| uinolLin -4-ane ,

R%%BSFog%@T%%fgr oxyphenyl ) - 8- pr opoxy- | H qui nol i n- 4- o
54FuoZoC ¥ Chefyap - Bebpexy=1b-duinel &n34-one

(4- met hoxyphenyl ) -1H quinolin-4- one, ] .

5-f | uor o A8PEFe¥BkyLB- 0 @i n24PHPdugt @fi Fdema-Aldrich Corp.)
war ldddenotS-a (HenXRhBOXYPREIVH )(20% m1) of 5-fluoro-2-

(N-net hyl - N-propyl am no) -1Hquinolin -4-one , and
pPUePORygRal e (408t haRyprehly |and gthyl acetoacetate (7.7 g, 59
mfbat)’. | The Oh GO X Yra k- SERHEOP WY 124 089€ing Wi reefux for 6

pharmaceutical conmposition conprising a quinol one
haygzp8Ad usiingepePedn Fifranll &rep) Bre aresaitionhvirbire was

rdin an_.ac [ e . .
R b oot ARt 8e S bin M5 HUfRled’BY futeration,
angt ey Eattrateamasoconbenapeidd andgentedwred pressure.

.neur odegener atjve . di seas | seases _induced. by .
Dl:]i%%rn g’rd"o%?%%]f a(c?)%"ﬁ An¥EF o?f?é%dr d':&’l gg‘gs]égsjrcg cg&eleXture was
hedfedr uelag i ®maftle heabhendandnstitied ander on@FiBd Fdra2 hours.
n_active ingredient a qui nol one_conpound of GCeneral
A Ehe Fagcloion, mit vt AL oo el PRl FRPT G oPeRrRuLe.
insoanible . mat o PR hafed Cop D adah el aRestt irt-nRganb-ethyl
according to item5 wherei n the neurodegenerative
acetadesb2is Levas: 681175Hed MY Sidtpatieri dhengubptance
reRlilki A§Oon StHl $23$8r Was kidbH §ishNAIBInd-4¥RPL | Scetate
(zgar kinsonism_striatonigral degeneration, progressive

ipranudheA4risd &9, therePniatedras - Al ¢ ivh mowdsry pale yellow
5—@1%%@632-r{?éﬁiﬁ}li_ssz?Sﬁéﬁy—ﬁ{JqQﬁn@hiﬁa&Son&OWJL&:E’&’:&S@%) :
degeneration, diffuse Lewy body disease, Huntington's
HoNER o@MSQ-e} edPmcant hocyt osi s, benign hereditary
0.9301(8q, Par Xy IR, \Cher 9921 hof Oshs m)esseqli aly t rgmoy,

esse(nti aF nmyocl onl?s), a ??e%r%é?(?}ﬁ‘ogpét?eﬂs y}}}'drs ,4'08 (21,
t,RI=6"-4¢ Byhdroo®d, (d8geskr o 1786088l ( i mlystloAPa7.14 (1H, m),
dT43C r ef ormance, athetosis, spasnodic
! t'ort ild(h:gr Iullgg'lssd) Mei ge syndrone, cerebral palsy, WIlson's

di sease, Segawa's di sease, Hallervor den- Spatz

ndr neur oaxonal dystrophy, pallidal atrophy,

Re%rﬁégggg%%aé‘ﬁ%qg degeneration, cerebral cortical
5-&tluopby 3 - Hedovss prboppry €Hi-ahtinocdfinal F ofpdy,

ol i vopont og@r ebeléar at F&Oh , hereditary

ol i vopont®ot eP'8hRT Y AR 5%6?%&%‘&'9835&'0 g, 4.52 mmol)
wade Buahendéd apabirdQl UYRi BN Aid @BRYssium carbonate (0.7 g,

Cer st mapn- St raussl er - Schei nker di sease, Friedreich's

5-Rbaxmgl) R dpdidey (LytlrHmS - O0aimoh) twers fddsfeto the
suEpRA8AbA 8l Tie el t 8hg ahBXhihe BBECHLIAF G $86ICtemperature
ataxi a, ataxia telangiectasia, anyotrophic |ateral
for: Behgurs, Theogeassior Biihe passpourgsd ddito a sodium
LV sgul LN c r
e Yy T 5 ar R £ s R Rl TSl B e
di sease, hereditary spastic paraparesis,
syringonyelia, syringobul bia, Arnold-Chiari
mal formation. Stiffman syndrone, Klippel-Feil
syndrone, Fazio- Londe syndrone, |ower nyel opathy.
Dandy -Wal ker syndrone, spina bifida, Sjogren -Larsson
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i njury, chenotherapy- induced neuropathy, diabetic
neurogﬂthy, radi ati on danmage, and denyelinatin%
2 sel ected fromthe group consisting BfT/AIP2008/060804
mul tiple sclerosis, acute di ssem nated
encephal onyelitis, transversgynyelitis, progressive
mul tifocal |eucoencephal opat hy, subacute sclerosing
migknracephatiitired €orobhiminutfesaniibyl yackdmatel waat added to the

lL.yneur hy an illain-Barre.syndro . emSs8 .
S S e g N SR AR
insbdnbbe , matheyre by Ehetohiskase Thedgietirdle was separated, and

deterioratjonof mtochondri.gn funcfion is select .

e SROPRLE IS wBReTSRIT "ot aaPebi e ed AfoE, Shloride
adiicabet esluttheal,nasd, thad | iintirhgedl tder @2Ac8A pressure.

di sease, MELAS, MERRF, MERRF/ MELAS overlap syndrone,
ThRARBSIHe AT S5t AYLLAF o5t HowaLraLe JBdhednyepa: Fgmbined, and
tHEaMopatiyied affE Rt &ca 0§61 I 1MnRS bhPahaBdgdphy acquired

si derobl asti c anem a, am nogl ycosi de-i nduced heari ng
(dighdoremeighane |:| meffoanel endP dud To4Pnhet)  dthey anrahied
prolaut¥! §&8 AR trattl P! E-yhIRELALER! rddRREBLEEsSure to

ataxi a, nmyocl onus, retinopathy, MNGAE, ANIl disease.
thpgehl| ebtrieds@d PG piwierye palecdarkerown 5-fluoro-3-iode-

N Lpwrd a, DO, ﬁg«%}. nmpkgxy ! deficiency,
? g%%%kgg P# %efﬁ?ﬁgﬁg;? op fﬁﬁ%érég gtrophy, f at al
Hi-NFIRn¢DMSO-dehpdmpm:| V defici ency, mtochondrial DNA
ficlency, -t ndr i _PNG | Ci gnc n A

1’8’% éﬁhs ghc%%’éﬁo%%am %pz Fry” © gﬁdm‘“@’-%f@%r@%ﬁn&c' J=6.5 Hz),
6 .97vé18xt @d nal=8-.8pHthaisol .eyiHz )syndronely ,Cad)) J=4.0 Hz,
Kearnss Sayr.e syndroge, . ence opat hy, | actacidem a,
JF@yggﬂaﬁrﬁ%fﬁ%}ﬁgfuﬁy?iﬁgﬁéﬁgqﬁL gfﬁ ndrial diseases,

schi zophreni a, maj or depression disorder, bipolar

di sor der biEoIar || disorder,_ m xed episode,

dyst hyni ¢ SBFRRIAs of Fhe FOLLO NG RefeTeReR Jirgmples 66

and fegclibre shepRirdar sn PAStRAd mBhEBP! £ SiH abblyBOkeference
depression, recurrent brief depressive disorder,

Examplgcbab| &g cesEeepPrdtinshistagépre S tariadsubl e
depression and acute renal failure. Item9 . Use of a
ui nol one conpound of Ceneral Formula (1) or a salt
Refiearpee B¢ 8§ to item 1 as a drug. Item 10. A
- eat L i_Rg_ ggnerative
DR s lofd ATy Bl B 21 B aepaneha
HdYMR uifRGloh, depm:di seases i nduced by deterioration of
It ondrign, fu I O, &L i SLRY m i-St eLi.Ng _
0 Retlons corsaund) of L harae Raie AL A RSt Sy 692
7 .100e(@&Bf raLcdt-di7’rg.22 (1Bmnrd) to a hunman or an ani nal .
Item 11. A process for producing a qui nol one conmpound
of General Fornmula (1)or a salt thereof, wherein R,
RelR2reR8e BMdmf® 6R and R7 are each defined above in

item 1 C Lisin acti .a_conpound represented by
G RAPRrORE e 7§ S 1 P A R RS idRaA3oRe ar
'Hemmk (MSon@d) adre in item1 , with a conpound

represen{ed by Gener al ForFuIa (5) wherein R2 and R3
030048 n  #es iMed CaB8v8- P43 {#emm) ., 1aR8-ke31 ebitbsarrs3a99 (2H,
a,l owegroalikpxys G7OYRH, t &€ eRus .8 wkNdgan intenedi adec1y, aa,

compound_represented by General Formula (6)wherein Ri,
J9% 0 Hpg J=§f Hzps 8.1 (Wl.afd .R1lar 48 cblh d&E)ned

above; and subjecting the resulting conpound to a

cyclization reaction. Specific exanples of groups in
R enge Fxamnllea6B1) are as foll ows. Exanpl es of | ower

x haclude ! bg 8 24 1008 noLin- 4-

o L PR Ry SR 5L S B r SR o 4 74-one
n- propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
sec-butyl, n - pentyl, 1-ethylpropyl, isopentyl,
neopentyl, n-hexyl, 1,2,2- trime thy Ipropyl , 3, 3-
dime thy I butyl , 2-ethylbutyl , isohexyl , 3- m
ethyl pen tyl , etc . Exanples of C3.8 cycl oal kyl

o o o oy
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the | ower al kyl groups substituted with one to three
gggeferably one) cyclo C3-8 al kyl group(s) described

WO 205(18002¢y anpl es of | ower al koxy groups |ncIuH%T“Pﬂmwmm&“
straight or branched C _6 (preferably C -4 ) al koxy
groups such as methoxy, ethesg,r n-propoxy, | sopropoxy,
n- but oxy, isobutoxy, tert-butoxy, sec-butoxy,
n- pent yl &eyassiaperandomage (€5H ey 13029, nmeh)swgdmﬁ;med to a

Rl L TN E T

qujnolips - $-trdrst |(19110enigvv| 2 5 menotl) . t The emizpnadec wabl gtimﬂa)d for

15, BB S e BB Ay Lt BTI9% (ToRbitho, 3 ymmol)

wasodianed ﬁmraﬂoeSaﬁa figd Q%&rltﬁ.ﬁgsﬁliitﬁl@ waaBEi Ay lat 60°C
fbgygu53|nclgﬁs t he | ower al ky [ oups substltuted W th

U5y it 1Al GBEnr%\‘T‘%W(‘g‘) mi FBFR st \wosredt 5o tFRale
tehpkegetra] amt%)c wBXaspdas, Hher ept tostded uereretind

di f 1 uor omet h trlfluoronethyl , chloronet hyl

exfraRted ofeth Bt ¥‘Ylt arekrts o fenprIanis okaviest Wy, Concentrated
uridleRr P:E@(E@éd‘)ﬁressﬁhé hk,94 Ofhd 'i%"s@ﬁﬁé hxyés ’th%nz purlfled by
di fluoroethyl , 2,2,2-trifluoroethyl ,
sijlispogehysolum. chrosabeataEhy, (Qléhlwmuﬁgame : ethyl acetate
= 4033110 {5 uorOpr gyl Ur{f:?éc? Qo‘d%%p&ggy:{:once%t%a%eg'§o
-pentafluoropr pyl R For61S6pro )
dryn@ﬁﬁoumiﬁmmﬂducgdcprwweow thsrew mtdmwpybo mg of

PQ$§égﬁ[%é% %Q%P%%B%honﬁéﬁ%cém%§§hﬂ$or5§£ty%EB?Etglquoro 3-

1d@pSAB quindlior-dpentyl(yieldhl d7dpent yl
1,6 6 l.upr hexyl , 6-chl orohexyl , perfluorohexyl
H “ﬂktigﬁg Pt hal ogen- substituted | ower al koxy

0 gmupssu (ziH ude ,t lve 5760064 al ¥DXYn)gr aups-substiduit @d, 3.93 (2H,

. T 8ot b S 7te) 8 e BEY) T o (o plbgeoce. 8 bz, a-

11f.l4uarzwetm<xmdl Gy ogomed ey J=t 61 6 | Moy omEUBOXYH, s)
chl or onet hoxy, di chl oronet hoxy, trichl oronethoxy,
br ononet hoxy, di bronmomet hoxy, dichl orof | uoromet hoxy,

ReteZercé Itddngaogbhoxy, pent afl uoroet hoxy,
2- chloroethox%,wés 3, 3- trlfluoropropoxy , hept af

2,)2u8r 5ptEhase- pEARPERTZIPFopPERRRSIY Blagetamée opoxy,

2-chl orogr QQQKYorgtnet@fa%@DQEﬂ?@E’iﬁh (60 ml) of 5-fluoro-2-

4,4,4-trifluorobutoxy, 4,4,4,3,3-pentatfl uorobutoxy,
prspp@ﬁY@ﬁibbm%MO 0g. bﬁ%rﬂolmowywas 2cedlast gdhokge, and

l 4Qr @p 0 .
gLk AR Rey! v REl ThARERS Oitken. trifluoroscetic
anhydipies(bf. g m/.ver70a5 kprho i ovagr edged i ravididdealrkytl hing
S D l.ower m

e S B B e SRRk eife L5 o RBh e gres
adgledups the |necdettibe mbeureveahﬂonhd tewuﬂtlmbkmhxgmrnuwhs

R4 AL Pl AT e A e
wagkrai ghd dridd arebeanitydrdus poafianabbyrdlie .4rhal ken\oWing dry

ég%gfﬁ%?chor%égm:gﬁ%é,m?ﬁ %{?’Pygr %urebﬁt@ggx‘lg}q residue
wa%t €hen BX@MHIRY 8f LOVEEa Ye0¥E Bk O FonE IR Ephy C(rU-‘iﬁaxane :

al koxycar bonyl grou wherein the al koxy noiety is

ethydefCat&isky dloap! hrenthis MSFiEhedePr etk Wes 69“%%139‘1 to
ax%gglssum&f QRAk¥asphsidird @@ whihe eo&ralﬁoﬁs VRO

groups include am no groups optiona

y Iy
PQ@@B§Y|W¥RE§13M2tH satEBronam - SnEtuarayd- gr oup(s)
98 @§%§ Exa f ggapbanmoyl groups

P o%t?g%a ¥§%T&utgg%§§¥ﬂ 8%e5or nore | ower al kyl

gr oups |nclude car banoyl groups optionally substituted

with one or two | ower alkyl group(s) described above.

Exanpl es of cyclo C3-8 al kyl |ower al kyl groups

i ncl ude
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t he above-nenti oned | ower al kyl groups substituted
wWith one to three (preferable one) cyclo C3-8

al kyl
WO 2005(180929 descri bed above. Exanples of hydr oxt}CT/cW%’PS/“OSO“

~al koxy groups include the above-nentioned | ower al koxy
groups substituted wth one-te-three (preferably one)
hydr oxy group(s). Exanples of |ower al koxy | ower
lHaNM%xgﬁ%l’lehp@pmcl ude the above-nmenti oned | ower aI koxy
subs h-gn t (p r on )
1'?)[)3\/\13&% ﬁo'} 7tr!;f)‘él%()é,)!Ldegcfl5{)300(2%[50@ %xsg 15565 Hz),
6 . B0~ 608gr(ﬂ}p.sm)pt Bomhal 8 y1x ust,i mit esl. Mt(rl}nnbrsb rmre
menbers selected fromthe group consisting of |ower
al kyl groups, |ower al koxy |ower al kyl groups, and
Refeakac&3Etanadlley I70gr oups i ncl ude am no gr oups
@&'&i onallyq%ubstltuted Wi th one or two nmenbe
B BPETF 900t tiné - GF ot ¥sisidor EE;U%rOt%&rOPOXYPhenylammo)
buaovesesid airad | ower al kyl groups, the above-nentioned
| ower al koxy | ower al kyl groups, and the

above- neferbAeEhexmer iyl ege  FRiPhevdphosPhesant | (4l -62 9.

]JQO\Qeﬁunéf\LAﬁWasSlédﬁQaW:ogéoﬁﬂ%én@CLsHﬂﬁt:@ér{(y(llo%ulnﬁ.?né{f 2,2,2-
roups erein the alkyl noiety is the |lower a

trg‘tlféusrﬁehﬁt { %ﬁé@m@o@eprmﬁmhe@yét ageitarideokdp - &B k®x\p9 .1

194 PEn O Rbd :ARA rqaéupetﬁé& QR g AL 5%85%%&13 while
oné or nore menbers selecte romthe group cons

hegft ingwandeif keflyxofps, 4 | owars .aTkanogaciyrau pd xtiineevas cooled

e o, PRl e i MR QLR BRLES0AL Yona the

ragiduadeas hlEhdm\perlﬁlLkaxlyy gridujes gebsd:mlumtreahhmmht@c_maphy (n-

nefibo- | WS ARy ST ol 1 & lopPanL§: b EPRUCEd

canceatrated ruderwirtlivosd® mredsureneabeticreist etbttaﬁtnflsnm g of

the istin he a -mentio ower
o1y PLEPR, Y, BtR P hekr R L OherS A ERGIEO-2-
plﬁip@btﬁﬁheﬁﬁfa:ﬁ.b@\bbuﬁﬁnméﬁ&d: laewar (gl&yd: glzhonyl
gr Qup car bano groups optionally substituted with
oWo@C%e ¢ r al kyl groups mentioned above.
1 @zarmtzeSt ofs-en el az§3_8. #d HOX)‘_ groelp@z nal yde198QUERL, m),
vvhlchthechoCSSaI gr oup an oxygen atom
3 z§r5e (BBnded. Jﬁcérrﬁlzés Hf11 e‘t%bhﬂdr 6‘Fer9/IH2I)ow§r gl kb s) .
6 Q4P 7i {I@ﬁ ugg t Besabpye- gty oned | ower al koxy groups
substituted wi'th one to three (preferably one)
tetrahydrofuryl group(s) . Exanples of |ower alkylthio
ReFQUAS | BE el e % ghkyl thio groups wherein the alkyl
nol ety i'S 1 ower al kyl group nentioned above.
5Elaopbes- momyl—trmmommecmylgmummqiomudeonhe
above- ne l.ko bsti Wit h
one to t%ﬁgﬁgggre %roalyllgoﬁ'yé eny d%glélr %ép%yé;ff ester of
,@caﬁptbﬁlmﬂrqamer(\'}l-fllum 2 groppxiypeny Ednkiooy bgtaupsenoic

i.ncl ude_t he e ower . al ko r
a0 H8 18 TR, SR e BRanire | e b BBy £or 1.5
hagireuphs)e (Eafiega hhgteﬁ I’teéfld.ﬁﬁc Theeteadioden mikeupé 0FLsS cooled

roduci n the co ound of the entjion is
toB BUP B e naBTEe ATk CaarRol b o BEaRIpLtate was

cdle_eeeeanrt;eehmt:@emeﬁal The Bubatérdde (Rpghnagt el @eSFilter
referred to as Conpoun can be produced by

(1)
wag, Waghed rﬂé‘t"r’fbd’sheﬁétleex%f%lgélegyta HRTRRY 8@66F8| Hy-2 @ of
R riOlh P r&ﬁi@@%m Wzlt%_ff RNy 0 1§C 1in-4-
P ﬁ?erern R1, Qp 5, R andu%ﬂ are&gs de inedln
‘WHbOOEFGkﬂﬂj9X/0 represents a hal ogen atom Exanples of
bR 9 _ .esented by X i include fluorine,
chlorﬁﬁgﬁigrgﬁﬁﬁg{ and iodine. Preferable |eaving
groups in the reaction include hal ogen. Anpong these,
iodine is particularly preferable.
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Compound (1) can be prepared by reacting the conpound
of CGeneral Fornula (2) and the conpound of Gener
WORMBHA3? (3) in an inert solvent or without UE?T@P%QIWOGOSO“
solvents, in the presence or absence of a basic
conpound, in the presence otea-pall adi um cat al yst
Exanpl es of inert solvents include water; ether-based
1.96! (8Nt st s UtV .&s Hai) oxdné6-1 Al 1?yidr of) , ut 207 , (2H,etthyl=6.5 Hz),
her ma oxye a di et hyl ene gl ycol
7.8 e B 8 ggdfgt%ﬂpen%gr Ji ycol di net hyl et her:
arormtl c hydrocar bon based sol vents such as benzene,
R t.ol uene, gkg | ower al cohol - based sol vents such
eISTHECR: Ef?f) nol, and isopropanol ; ketone-based

5-F0kiseat 5- Saah aasrapekwm—tamtlmetbméue}mwﬁ &a&ﬁamna@dme
pol ar solvents such as N, N-dinet hyl f or mam de

di met hyl POGPFBLHHLAINRAES ﬁ%x'é?req'h)?ﬁpﬁ‘@gbhcﬁ“i‘% 1°d1de (6.85

gl Ri7afkee) wié aeabantsd rd lmr sbhaseoh Nerd 9l ¥eNs seG@dyo-8-

be used singly or in conbinations of two or nore.
D TPROE Y A U HPSORE SRV S IR 1hedteitor 6a0e Snof0.7 mmol) in
tHAR! Bb&é‘f ardng |th€‘ tedu1billg Inﬁ%ltugs w%@rsﬁ).‘&%ﬁl 8§t room

tetraval ent pall adi um catalysts such as sodi um
tenmaeﬁum oist 11a@i haare. (A Watueatedysediun @ﬁdfpb@ aagiens

I u [ ng, di
SO REaP PAT R, 202 SERTL e YRER oL BT rpaction
miéqtu):ebrmﬂ dde pakLiditmtdd I9olddewvas ec;ouaﬂdt@dl b £filtration.
I bi e ni

Th%allf%.ggg %fa% %ghgﬁl %:?% rIoIIaq:r ;or ?u(ég t ’%Eer 2>ver anhydrous
so(dllh;m sdlfmtte).r (iies d(:ll.ed pfte'n;m‘quowphl @m@qmjﬁaatéﬂuumcﬁéf )xeduced

i chl or etraa [ ].adi um
pr&ngFgr o‘%lr&?/ érle R@ 4: % ?:gdﬁ:%eﬁt'eji’ by the advance
flpatrhaﬂom mre(:dd )cotnbnﬁéapram: flidlselve@nih lethanol, Sand then
r[} hosphi no_)ferrocene dich]or [ | adi um (| IS;-
SRR (e EOOME S SR sV SEhELERA (Aram, A, SthyL
ad“e&ta@éyﬁtﬁem ma&elir sélxé&wec@theelewmame 4).7 g of powdery
pal | adium (0), tris (dibenzylideneacetone I?adl um

VRGP BE LR OBRpP ST OB Vet AR Lagromethy] 1At quino in-4-
onterl :pB@gphi ne) pall adium (0), etc. These
al I'adi um conpounds are used singly or in conbinations
H mv\ﬂmﬁo Mo} PO t he reaction, the amount of the
| lragi um ¢ I i sqn | a Iy i & t t
%pl(gg I{)E/n I%I?h%%rza)m :eL ?Er)o%a%d 000(505rl t'ohz%% P%h Iq:u 8.5 Ha),
6 -t6dr- s 85 f (&I IMdi 4 Qél 6tHvédnsd 1 nol of Conpound (2)
The anount of the palladiumcatalyst is preferably in
the range from0.0001 to 5 noles in terns of palladium
Refefrence eExampllemiB of Conpound (2). This reaction

L R N BT PR b3 BRERBIS T oG uim cat el yst

i ncl ude Pdmsse.mmrrmae:,boﬁ,ﬁé - (8.5 5( dg;,phemyIL pme®phi N@yclopentyl

ht h BI hos hi n bj s
orgitdee (0t BRogpnbRos) PRPF betnd D |9 hD I HREe Aifasa S a o
sdifitibhut ¥b pln$ pbEne* ~bedb - ' ~dydi-6Rydvd tophenbne BBS5 g, 39.5
(di pheng hosphi no ) xant hene (XANTPHOS) . These
mgldangRd gtle Jesylsing) lgune, wasnbtiared it 60° Qvﬁ%ﬂ 5 hours.

Pdﬁ&&%lufﬁh%aﬁbéﬂ@fé' 08.0f gt he1pal harhymLat adypsbpaityl bromide
gand is not particularly limted. The anmount of the

(% | aﬁ’]d il - éb@H\Olé 1""?1253 aB ded 160 ridteesTpErliite Bixtuge, and
sﬂalﬂeadaynwet BLys Phgkerably Iae%%ﬁog R UL coolea
nol es per no e pal ladium™cat a r|o
t%rﬁﬂm |W\P@§ﬁt@r%ndwé¥%nﬂv@s b@@i;eﬂ.ca#n%eth%e@%@-tbagl gixture
g b cl
v Bt eq, WAFhTAGL ARtk G S BRe R OTRYEr wes washea
pot aSSI um hydr oxi de, cesi um hydroxi de, and li th| um
hydr oxi de; al kali netal carbonates such assodi um
carbonat e, potassium carbonate, cesium carbonate, and
l'ithium carbonate; alkali netal hydrogen sarbonates
such as I [ th| um hydr ogencar bonat e, sod| um

o o o o o, oy " o o I T
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pot assi um phosphates such as sodi um phosphat e and
pot assi um phosphate; am des such as sodi um am de; and
WO 20084p902%pt al hydri des such as sodlun1hydr|depgﬁﬂtﬂmwmm&“
pot assi um hydri de. Organic bases include, for exanple,
al kali nmetal |ower al koxi desesdch as sodi um et hoxi de,
sodi um et hoxi de, sodi um t but oxi de, potassi um
wibbt haxistdurpseds ssadiust hovlesideandapetas sisetution, and then
m ch i et hyl.am ne
co%lcgi‘ﬁ:géfc?am L%gge’xa x%%gwéii %(?%% re. e, y‘fg} her els&dH% was then
purmfdedollcqr i Btdwg lgelll smp.tmpylcﬂmomatogramylyl(ammw ethyl
i%lne t.rimethyl anm ge E ylaniline
AREALERY I idrpFBei B%ﬂfﬂredspap Y5bi BT IPEeR LB Rt Ut reduced
prigoBire to StibmaBbiodyealin 5143 i wrlesl1y- pAte (¥Bldow 1- (5-bromo-

1, 4-di azabji cyclo [2.2.2] octan DABCO ), etc . Such
‘EX?FEP%?FX&R#&E? &ﬁ)BEh g?ﬁ@ﬁ? }0919 -conbi nat i ons
'HOfME WCD 1, Odspem MOr € pref erabl e basi ¢ conpounds used
in the reaction include alkali netal carbonates such

1.88-d08P ukPRarBbnat €8 dHas S unted? bbrétt e 1loedlumbé-83 (1H, 4,
JJ%a@b%theq Q@d(thhHH”‘gaﬁanﬁEe .4 h§§'0709ﬂp?ﬂﬁd as J=2.6
usual Iy used in an anmount of O. to 10 nol es per nol
Hzgf Compound (2), and preferably 0.5 to 6 nol es per
nmol e of Conpound (2). Conpound (3) is usually used in
an amount of at |east about 1 nole per nole of
Re@CerpoaadEtaiplearid preferably about 1 to about 5 noles

r f N be
1- 3§n %Sdf E%%§?ﬂ3§égﬁ gﬁge%ﬁgﬁ | nert gas
at nosphet-€$-BrohodR ﬂgyaﬁdpengympxgplgmyl )etthanone under. 0 d,
1% g reas pressure. 1 r.eactian rOCﬁeds usgalb% atf
"08mT e eﬁ?ﬁur SE8 56 o0&} 3 U5 eFOrY6Py SE FooRFoform (18
mlf)engpey aﬁeutrreaﬂoa 1(3;@6:11) Andydso:tQiaalihg mﬂmbehmiride (1.88 g,
27a out bout The reaction |s als

N SiAing; Uho3e (BLonBReL | BRoL itk caddefl fto the

remllrcmgl Q@:eumcﬁf owade theagiMfurel RRasC@RRLHEE for 6 hours while
represented by General Fornmula (3), which is used as a

hegtdpgi fRaeEt Safd=i n TREaEG3S5TH 188 S TIPS a5 «grqle@ to room
tepRirh8BhE, KRAWN SR OGKentIa te@MRRIHRG: I BEERRRNt fFedVure. 2N

General Formul a &2) i ncl udes a novel conpound, and the
HYSSREBLAELE s api@didddd i Wldc sesdasdednith Femcrewifue, and the

reg’z%fl%%sﬁ?%g, i bﬂ%s?‘é!gﬁgﬁggé%%h%%g Gecihes Io%v{eé s organic
lagerr eprescvshed | giidh abkosgtyratiqd Foeditwweehkimigley aqueous
I epg.esent y [ .sCGene mul_a<(5
Sogglgrgggefl niti on%gsgde%l*%égﬁab%@ief;%{e ggd o%?}llg“?e%t%%ed to
dnyelpseselnﬂed bpd@eedr ptesmmmel aé‘h(e4)reandu(35}vaar washed with n-
i per n r. W t hout i.n n .
%gd '&rﬁeghgg helélgénaz %brPaa nse‘%’ce gofoL‘L'ZrPoglg%ﬁ% white 1-(5-
bnmabaEysycldﬂunt@hpxgphemmﬂkﬁtﬁanbﬁenaﬂimﬁ(xyieaﬂeuad%).
&ﬁﬂS g General Formula (6). Then, the
resul d‘ nd was cyclized to produce t he
1 mnnoaod(slepne)s,em ad hpHGergr ak. Ferata (18, myamel.es (1H, 4,
inert solvents include water; ether-based solvents
?ué‘hHﬁ df o@irfe 41t &eHarfPhir of- 93r ARH: BFSk hyl et her,
1, 2- di net hoxyet hane , diethyl ene glycol di met hyl

ether and et hyl ene glycol dinethyl ether; aromatic
ReRPIEBERr BEIIESd3 sol vents such as benzene, tol uene,
N—Q@dB%MJnSDE*cﬂ&%@n@&ﬁ@ﬁﬂh&@ﬁggcéeﬂfﬁ s such as

nmet hanol , et’hanol, and 1sopropanol; and pol ar sol vents

such as ¥¢0@1ﬁrﬂﬂph?f$2ﬁ#ﬁﬂﬂﬂi¥lQEmmgenyﬁ)mﬁhﬁypne oxime (4.56

g.sSu gﬁﬁégg ylijpho .

ac£§on|trlﬁpw§%%hese |ne%? sgrvgg S caIE% ﬂ@gﬁ’sﬁﬁp Indium

or in conbinations of two or nore. Various Kkinds of

known acid catal ysts can be used, including

t ol uenesul foni c acid, nethanesul fonic acid, xylene

sul fonic acid, sulfuric acid, glacial acetic acid,

bor on
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trifluoride, acidic ion exchangers, etc. These acid
catal ysts can be used singly or in conbinations of two
3(0%? Anong such acids, acidic ion exchan§eFdP2Qpgiocoso4

preferably used. Exanples of acidic ion exchangers

i nclude polyneric cation exelBarngers avail able fromthe

mar ket such as Lewatit SI OO Zeokarb 225, Dowex 50,
(TAH)erdhiloridR] AG0 7TomaAnb23y stmdls) awaks | aé@dedt yhensto, and the

fC [ L [ N, Zeo-karb 2 or .

re%%ftggﬁdwg%kﬁei‘e%gfgésu sr B8k g%%déng‘é’ 53 “Eé%’ét py nitrogen
at@NSphEuel | The C&AXY i dnixtkee nwphenobled ctw booon | temperature,

ig resins; or Permutit C eo-karb 226 or erlit
b g Rl Viden se B it AR ot e wes
exlitraictepawi tie ud:scH iorometRatied. TH orgadecCaapby Skad vashed with
usua{l used in_an anmpunt of 0.0001 to 100 np] es per
2 o er @Rt | CBIRF i cPAINSID. 550 HIELGRl esand  then

cdifentehee@f GRM@OUNELded | gr_ggéﬁi'é on fdeesdgue was then
Conpound (5) .is usually used in an anount of at | east

PUHSded1 bl BihEFa ngPd StoluBRp SHHemeAPITaRlY plarBeEsRS: ethyl
_A 5 3 f
ac%k%%%te_-é 1 9—a£’qui) J n% fgg.]aﬁ%ﬁgao b%o&ucfoﬂg@ U&Sjnée@traggrﬁ under

reaction can be co nder “normal pressure, un
reducet gassaEFesphcharaoyciobiiphy Ai4¥ 09evf @klgopalet yellow N-
5-HRomBLICLyd THI AT B DEESHY Bce T AR GEAEH 4 PHBE§EdS
1( usualm y atyrjé)gc?m t errpg?gt ure )t%g%ﬁﬁ%é;g, P%ir%l'raprgge ably
HalNMR o#RGledpéppiture to 1500C . During the reaction,
2Qt 5P Gyl Vv er_,i s ,copdyct.ed unti
1ot i(gﬁ'\j‘g?'e?égg%eﬁf%{'i é‘r?'iél'ggnglée . 672 (L g,
J=8edctizon 7slOs(dl) ydd, nf=h&dHzn 8bduHz L, t'D. @bo(lH,3®rs), 8.55
urs -_Th rocess of producing the conmpound of
(@néirap_%i)?rr}gﬁ)a (1) via a cyclization reaction of the
i ntermedi ate conpound represented by General Fornula
can he enpl Qqyed by heating the conmpound in a
R 6%V@ﬁ? q%% & phenyl ether, or by heating the

5-BrgpeuUDdeydldgentaloepesiDing sol vent. The reaction is
conducted at 150 to 3000C for 5 mnutes to 2 hours

The conpoRRETEFtedeRY ST Edfe PSEAFEP nfiImLY H925 @ggd to an

etdand1st art igpaurabari al ioleacti giyScheng2 desafd @L$romo-2-
above is_a known conpound or can be produced easily

CHFSORGTEY korovRP E 8GRI IMRe cotrfourtty 1 pr-dsemmed)py and  the

rdRNehial FakFura Gk diclldas %InoélehoﬁngQﬂﬁﬂ? ﬂ@gtﬂl‘& under
compound i s manufactured in accordance with, for

refiapp| Aftehethe thaadd iIoROWAX TRrRews: icorlsdhtarrdom rigmperature,

' o [ Re [ -
o SRSt S SREIaY CHOYE il S R ecn o o
ofabo¥k; afeR idedwltdngr oupixtupresevatsed blyeiRl exheacted with

d%&g_%rg%g£ﬁ%ﬁg’ 'ﬂqg 2)(:2. 53.1?1'9{ 3??%%1? ; aagr%gghég a%vﬁgl? Sf sgturated

naer goes e sane su actron as

- sditilugg erhl@rigleh adqupusat solutdainggensi r ehersevhednbyatéd under

i neral Formula (1a) .i.nclude the hal oge m ...
v Tafonbibe. "Brone tha TRaciys (R Gl bY silica gel
caltRgt chubh@tod@phlyl QA-Bexdhat ethyl hecdedegan: aj Ofhe purified

represented b 2 include | ower alkyl sulfonyl ox
Db Ee va, §PRSel o K BT ARAICed: RrRSPUES | Foryienepy obtain
2.9rouRs, o C.oiyanpags okeloyRr &lbpdmcsl-C@BYbp&Ytyloxyaniline
ﬁ%;ups include straight or branched C 6 al ky
( lpén}P%ib'groups, such as net hane sul f onyl oxy,
‘netlR NSl ogyhRXYy, n-propane sul fonyl oxy.i sopropane

sul f onyl oxy, n-butane sul fonyl oxy, tert-butane
1~§@‘ﬂoﬁ§l6§ ; Tl pehB8nd 2Bul bl dhey1-4ndSn{Héxame 6.61 (1H, 4,
J=tuldf gyl oxyss Fxanples, ofy aryl sul fonyl oxy groups

i ncl ude naﬁ%thyl sul fonyl oxy and phenyl sul f onyl oxy

optionally substituted on a phenyl ring with one to

three group(s) selected fromthe group consisting of

straight or branched Ci -6 al kyl groups, straight or

branched C _6 al koxy groups, nitro groups, and hal ogen

atons as a substituent. Exanples of phenyl sulfonyl oxy

o o o o
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sul fonyl oxy, 4-nethyl phenyl sul fonyl oxy,
2- net hyl phenyl sul fonyl oxy, 4-nitrophenyl sulfon
ﬂ%%yphenyl sul fonyl oxy, 2-nitrophenyl pCR 200 6004
sul fonyl oxy, 3-chl orophenyl sul fonyl oxy, etc. Exanples
of napht hyl sul fonyl oxy grodps-i ncl ude -napht hyl
sul fonyl oxy, b-naphthyl sul fonyl oxy, etc. Exanpl es of
aralkyl sul f onyl oxy groups include phenyl -
x%%g futed straight or branched G _6 alkyl
suffonyl oxy groups that may have, on the phenyl ring,
5-¢Meotro- 3 hfwemrs{3b gl B upndpds)- nwshamnelhﬁJ4Hﬁnbhe group
consi sting Str Q br anch IkyI u
strai ght %OIF B?ﬁ%c%e%"% pﬁf’?%ﬂe& énn?t‘?‘b g‘p%l?pmg'
2 .2admhal Poeds ahependsdais L&)Srhlxbdeﬁblvélﬁt r‘ciﬁoftbslhene (10 ml)
substituted straight or branched Ci

ar g PR RGPOS Tttt - B e Jr bAFRFLe Mo 7F3pa) -

tedrauls sefisidryiipBdsphife tHa 12QURA- (B5G 'nQ_:ﬂeQI) ﬂliemmbl) and a
roup(s) I ncl ude benzyl sul fonylo enyl et hyl
I\gﬁ OAdHY| eagbonateh eV ERES wolélhlpanﬂ 0%y, mJ4) W@Fﬁyﬁé@ﬁiyﬁhereto

108 hhenyhaay. meThliRvhbensad s%ilc&eayﬁm% Ak bbgagnzy!
sul fonyl oxy, 4-nethoxybenzyl sulfonyl oxy,

atgosphereben Al0°€ ufé R0 doprset Bftdixadiel esaotiah kyixture was
co%lileﬁo’egl £ X i‘aﬁﬂﬁét 'v«tlawe?:d zv\é%tg &{lﬁ e and the resulting

above-nmenti one apht group(s) Inc
migdgine hyasregstiytactedf wmyh dkgchllwmmphhanyek .nﬂhw Iorgan:l.c layer was

c esen Ge r al
copigeh SRt O indEl” rplifed MRUAGL RAE MR s hap  ERE?
pundﬁpedhdyrsqmmaaegEédcbyumﬁﬂuhn@mangnm¢hy(ddibhwbrhméthhne :

nd epresented by CGeneral Faormyla (7) in an

meREREL oo SER Tor A Hodd - (i Py L60) DSt MR he
cqmbesenaaed) rurahﬁe reduoéd sphasiuteC AR Okt . reﬁmﬁmhmh@éd from
ﬁ&?erﬁ oIvent ﬁlude ﬂgter t her - basedsol vent s such
ethangi okankhe Yig fainr 170 mg gtePRYHCHY male ¥eslow 5-fluoro-
3-diulifah hexy Bt haiepoxd- el b8t ial-UCehe diyRiTa! sekher,

and ethyl ene glycol dinmethyl ether; aromatic
MedfdpgcRPHvh 2144a248°Gol vent s such as benzene, tol uene,

‘mandr XpHM0R d, ) km:al cohol - based sol vents such as
met hanol , ethanol, and iso ro anol ; ketone -based

1.98 \&Hi sTlich Had - ade¥?Bnb- tmyl ety 1( et Gned=Gnd Hz) ,
6 .BI-B1 950f HENLH S#C'i‘sgﬁlsﬁ\' '}kdj' GEEUX'{I]Q Bd% G 7:67 (1m,
di met hyl " sul f oXi de , hexamet phorlc

S Jtor Bahi delH ard a@eﬁénﬂH: E2 l‘IhéQe(lHlerhrSs)ol vents can
be used singly or in conbinations of two or nore. As a
basi ¢ conmpound, various known inorgani c bases and
or gani c Ehsesomamunﬂslﬂﬁedhelﬁqigpwmng Bxsmplesc? ude,5 were
I I r 0X S Such .as sodlum
Eﬂ%@%%%éi efﬁﬁ%tgéglun1 %%rOX|%e ab 9 é"ydrOX|d8
cdrirelpond bhrygl rabardengamicee i aiet.al carbonates such as
sodi um car bonat e, potassi um carbonate, cesium
carbonate, and lithium carbonate; al kali netal
ExXaypiegen car bonates such as |ithium hydrogen

rbon sodi um hydrogen car bo at e, and pot assi um
5 HIPOet CAroaPed TP RAYEHEPALY- & TRFPEISTS th R Bbin-4-one
Gﬂ&@t§§ﬁd¢&ﬂ(éﬁﬂa§g§)such as sodlun1an1de and al kal i
met al hydrides such as sodi um hydride and potassi um
Megyrdppdeoindy J@#i-d96%Ses i ncl ude, for exanple, alkali
‘woRirel (DMiRE, Rl dgpsl.des such as sodi um net hoxi de, sodi um

ethOX|de sodlun1tbutOX|de pot assi um et hoxi de,
1-98t 43Hi ubn el4ibd &) . aﬁd%o%aﬂsh(@ﬁﬁ t m) uB o%4 de3H.arsd , 4.09 (2H,
arLpe h trigt hyka b Ml pr e
P Rl (R M S | B R PR g0 (am,
di i sopropyl am ne, dlnethylan1nopyr|d|ne ,
trinmethylam ne , dinethylaniline , N nethyl norpholine
, |, 5~di azabi cycl o[ 4. 3. 0] non- 5-ene (DBN)
|, 8- diazabicyclo[5.4.0]undec-7-ene (DBY), 1, 4-
dlazablcyclo [2 2] oct ane ( DABCO ), etc . Such basi c

" Y N
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A basic conmpound is usually used in an anmount of 0.5
0 nol es per nole of Conpound (la), and preferabl %0804

to 1
WOG‘?@”@‘%?Z% nol esper nol e of Conpound (la) . | nPREIRIY

Schenme 1 , Compound (7) usually used in an anmount of

at | east about 1 nole per noléet-of Conpound (la), and
g)eferably about 1 to about 5 noles per nole of
mSonpoitid -BPaf LHTHY) + dadbi b6hHeadd bad=CoAdlet ed-1lhdetz), 7.87
(D9r Ny, Aregsul ey, Widgr inert gas atnospheres including

ni trogen, argon, etc., or under increased pressure.

The reaction proceeds usually at 00C to 2000C , and

E:Pé}ﬁﬂ ably at roomtenperature to 1500C , and is
usuall%lry conpleted in about 1 to about 30 hours. The

5 cohpmo@ -peppesei -dihiophEengrvl - Ibigmmihal{d)4-oMd ch i s
a starti material in Reaction Schene 3 is an
Pégfaegidqr%%gv fs)wg%ﬁ?ep%%\ﬂﬁieonpound. Compound (5) and
MDY Mdine) 208Mu1icare the starting nmaterials of the
1 0 f_the invention, include novel conpounds,
}%chﬁﬁ%(g'%bo BEEH by various nethods; for exanple,
1ly2 negehods gegos diidg, t1Q 75he . 8ol o ) Reaeki @B SChENPS 4 Hz),
4 t0. 6 . Reaction Scheme 4 wherein R2,” R3, and R8 are
® a0 défindt- aboRe HindIRS2rbpiesert-43a (1Bnedd aldedky Hz, J=
808 Qi) Theolover @Komy,080Up (8P &56NEeo by J9 (hft, m),
General Formula (9) has the sane definition as
1t (il5edPEBbve. The conpound represented by General
Formul a (5) can be produced by the reaction of the
conpound represented by General Fornmula (8) with the
Examdeurdtd represented by General Formula (9) in an
3d (Erdh1SebVer ] usi salvents,..in the .
p(?%sence or qg%seor#gh%ﬁ 9%) b%s#%m?%ogﬁ DO 1 4d ngf-in-4-one
Paleeveldowveowder ricithdsodat er ; et her - based sol vents
ch as di px ..tetrahydrof uran , diethyl ether,
Mg RBlPﬁo%%‘ﬁ?ﬁn‘é . diethyl ene glycol dinethyl
'HeNMBr (DMSQF&R) hgtbmme gl ycol dinmethyl ether; aromatic
r rbon-bas ol vents.such as benzene, tol uene,
1'3%1&3 (%ﬁege;‘jfzv\ig{él'c hgﬁafﬁagéd(%l nt $-88ch3Bs 5), 4.08 (2H,
t meidsanotz ) et vl (1Handa] ses e aQl g=kes operdased1o-7.15 (2m,

)SO|7VSTZ 1§UC$ as acetone and net hyl ethyl ketone; and
Mol TartsbitVerdd dehlalzN, 1 &t ety ér k86 GoVEF2.1 Hz),

7.8MmRLAY| spyl foMxdq 16DMSEY) hexanet hyl phosphoric
triam de, and acetonitrile . These inert solvents can

be used singly or in conbinations of two or nore. As a
EsRaplie gonpound, various known inorganic bases and

organi c bases can be used. |norganic bases include,
5 uoE aApPEOPAIKk A-il 4nbEif Lunrpmethguyphensil Jas Heqdinolin-4-one
Pé])édbgé'ydﬁowm q3thyAbpydroxi de, cesium hydroxide, and

['ithi umhydroxide; alkali netal carbonates such as
Medddingnpeimb?i-2140t assi um car bonate, cesi um
14C 0 _ hium carbonate; alkali netal

th rog%?ls?ard%gﬂdaééeﬂs' such as |ithium hydrogencarbonate ,
1.93di(GH hydr gbrc di0onat. 89-1 a8 (@6, aedi, um. 09 (2H, t, J=6.4 Hz),

drogencar bonate:._al kal j l\s su sadj um and
6'%2% éggr u(rgng’ g'%%gtgsﬂgtlc "aisz ';Bg%\azdm 2nifge,€ﬁ'&ngi(a'n8r=aa%i%z'
J48a8edzdf aldal(izHyetial Jhy s iHkS FugB esH sarli ueghydii e 7.91
d_pot assj dride. Organic bases include, for
(1§?(aﬁgl'e?fa4#$]1!ﬁ¥ngfﬁﬁ | ower al koxi des such as sodi um
met hoxi de, sodi um et hoxi de, sodiumt - butoxide;

E ?ot gssi um met hoxi de, potassi um et hoxi de, and pot assi um
RhEoRi de; and am nes such as triethylamne ,

5-FLUBEOPY! @& ho ﬁé@pﬁs-giﬁopekyﬂm-cﬂiiﬁﬂliiﬂL@eone

i m dazol e, - ethyldiisopropylani ne ,
di met hyl am nopyridine , trinethy | amne ,
di net hyl aniline , N-nethyl norpholine , I,5-diazabicy

sl o[ 4. 3. 0] non- 5-ene (DBN),
|, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU), 1, 4-
di azabicyclo [2.2.2] octane (DABCO ), etc .
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Such basi c conpounds can be used singly or in
conbi nations of two or nore. Mre preferabl e basi

WO 28I8WAYs used in the reaction include |norggﬁT@RWﬁ§@@&”
such as sodi um hydri de and potassi um hydride. A basic
conpound is usually used in-gp-anbunt of about 1 to
about 10 nol es per nole of Conpound (8), and
pr ef er abl/Aydertyst 1% (@béuyg. Garmt@iuq:terofrrSllgm@fAldrlch Corp.)

8 R h
Wa%%ﬁ#adﬁée%l den%zgglgg%r%%i%q} 'l?ol l:t aboﬁqﬁ?g ?e per
pmiplo&yaﬁlmnmqursdeSh 26100 Mrrfbtl.@r ahbye&tbalto-1 to about

er. nol.e ,of 8). The reaction c
O35 e Ao PR S boahtfs | (FEr §acBe- 8 fmoL)
That nasphes eaeas nelatddngndét Meddx 868014 ks while Ulisiig a
|ncr ased%]?ressurgSlThe reaction proceeds usuyally at

Deags Rt RElpETaR BB OV Er e d THP eFRISHH AP H‘F-XFBB‘?n was

cdo2epetat toé tiempe@f€ure ANthd SedSHANAY £aEcRE 8¢ Eiltration,
about 1 to about 30 hours . The conmpounds represented

angly thentt LT3t Hfsaeor ey it o PndgRi £9Auges pregsyse-
Dlﬁl@h?ﬂ. thl'i@:F erdAk )| RafeRfddORoSERE e dh duedr %nﬁaﬁhé Mnlxture
avai I abl e known conpounds. Reaction Schene 5 (S (5)
waghbeatrad Resims a aaathe keaters apdf Shbﬁf%{bdv@eraﬁdfl@! for 2
re t 0 T o
O ey o et e ¢olBRPEs it Temperpture ana
P@aﬁéedeﬂlmlﬂbh bys selés«ca |gﬁéld c@ﬂume chﬂmmarpphmd

Gen I ceq ,by
( l%g‘&rggg%%’fh %f f“ﬁgfl :153) r ep eseﬁﬁe et §1) -~ The
puEdfiadapt@iugt wiatsh cbheemqhmdn dndepm&muabl pirgsSane) adnd the

9 soI r.wthout usjnpg, a
resdeet e driTte LR e aBati £ OB oBERH ot 26
ofc pewdary apdnm 3ted 1awd5 afnmﬁs ¢atmbysdxyicdhyas - 8 opp&foxy - 1H-
I odé’ Exarrp es l%f |\rl.lg {nts sol vents include pol ar
sRtd" %‘E&h 3e thyl f or mani de (DMVF), di net hyl

Mt hgxpeent OME I 97P@xanet hyl phosphoric triam de, and
acetonitrile . These inert solvents can be used singly

HoNMR (50584t SRRTS of two or nore. The reacti on may be

@QHQBHt ed, i f= e H¥ESENgs-DfsANizi0 agi, ds. $4IC{BIES 5), 4-07 (2H,
proline, The reaction can be conduct ed under nornal

'leeésﬂlrIéZ)urﬁjl-@r3 -6n8pt (IFhs Mt.-ndasphektd. bl J4Brg Hz, J=8.8
qu)l t HOg8N(21Rf GPN.J=8L §- Hz P! #resfier(mncg?a%d 5o /UM Frs)
he reactionh proceeds usually af foom tenperaiufe to
2000C , and preferably at roomtenperature to 1500C ,
and is u%:llll%l l:%m &ﬂ)dseto%d thg fg wfng%%‘.ngﬂ?) é ? %Olﬁ%swere
The above reactTon is specifica - Ref et ence
preparptlelin Sthwe |same fﬂhen@orq;omln@sabepeelmmma by @eimg al

. ( d as starting materials in
co%%ﬂ’%ﬁlghsegr?e ques%F‘%%L%%above are known conpounds,

or can be produced easily using known conpounds .
E)%?@Séi %n Schenme 6 annul ation reaction wherein R4, R5,
are as defined above, and Xl a represents a

—lFa.Iuoge A3 af pme tbeyprengsprE-Hrepbayel HajuiHo 1ghodpordd e
royp represented by Rio and a hal ogen
8@?@%?%5 ;{ Ea have the same definitions as
Med_Qgggl Q@ﬂn@bggel%a'@e conpound represented by Ceneral
1H Far m“%}?( 12) can be produced by the condensati on

PRIV conmpounds represent ed by Gener al
1.'6(3Ir Wh@et(4.}=7.(51@z),amd8ﬁ1ﬂ)97 N2 WYer8.77 (3H, s), 4.05 (2H,

t, J=6.3 Hz), 6.77-7.02 (4H, m), 7.26-7.29 (1H, m), 7.42-7.45 (1H,
m), 7.72-7.74 (1H, m), 8.83 (1H, brs)
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sol vent or w thout using any solvents . Exanpl es of
inert solvents include water; ether-based solvents
WO 2008H5%29 di oxane, tetrahydrof uran , diethyl B¢FaP2008/060804
1, 2- di net hoxyet hane , diethyl ene glycol dinethyl
et her, and ethyl ene glycol desethyl ether; hal ogenated
hydr ocar bon- based sol vents such as net hyl ene chl ori de,
chlorof orm 1, 2-dichl oroet hane, and carbon
achloride; aromatic hydrocarbon-based sol vents

i -
Su as benzene, toluene, and xyl ene; | ower

3-dI2¢c ¢hDiméstismxypheinydnt 5~ 8licihreas ~-pebbenyt 1H-efudiandlin - anshe

i.sopropanol ;. and ar solvents such as
PN ?g%‘f’h%‘?"f‘%%é%%& (ﬁﬁf)a?‘edi met hyl sul f oxi de
M1BVRE) pohex ankf-hylspdosphoric triam de, and
acetonitrile.. The conpound represented by Genera
lHFﬁﬁ%UF (?Tg)dgﬂﬁ‘be used as a solvent in place of the

1.991 (8RL stiremt] gneg)gbaves-Thes e dneny ,sel yentsuca) ,bg . sa (31,

used singly or in conbinations of two or nore. In

s)RedcPPoh
7.28-3M0eNt 19f @, 7285ty 1740181 PRIy , "B fo Of 1OBRRYN (4),
and preferably ‘about 1 to about 5 noles per nole of
Compound (4). An excess anount of Conpound (11) is
Ex4fpde’ 6l ative to Conpound (10) . The reaction can be
conduct ed under normal pressure, under inert gas
5-atlwozphér bsoprarioxyi-dg (Arnetdyayphenybh; LiBEtquinodinusd@re
.acr p re. eaction proceeds usually at
Vﬂ?%%n??éﬁ%%ré%%ﬁé‘?geg%%%£:, and preferably at room
Melgipgr poimie 198-19Q0C , and is usually conpleted in
1,8 t o,about 30 hours. The conpound represented by
H ergﬁ) dpng?%P(IS) can be produced by an annul ation
1.3®a¢biHond pfI4the e&)pPoBNTo r(Epr,esent edsdy( Xeeney,al=5.0 Hz),

6 T8 ents Ak 26 =7 e o menirs SBadr et T, 026 e0 (an,

bref)her - based sol vents such as di phenyl ether. The
reacti on can be conducted under normal pressure, under
i nert gas atnospheres including nitrogen , argon , etc
Examp®@& Ypder increased pressure. The reaction proceeds
usual |y at roomtenperature to 3000C , and preferably
3-42 - $5D1ichlammhenyli nd-Fuqrard-Pyopewht Bl «iinelinodtone
WHi® e2BBWEeB O N31S acdbgr&pmpound represented by CGenera
For nul a (ZaS can be produced by the reaction of the
Medddpoupdineptee@d98d by CGeneral Fornmula (13) with the
SRR O (igﬁze £d by General Fornula (14) in an
i nert solven wi t hout using any solvents, in the

1.pded8HcetorJabsedtzd ,ofl. 29bbsBT (dhpodnd4.Ra(3H e ,00=6.3 Hz),

igRert 80 n i nclud ter, her, - d lyent
-k g8 HEaR. B ebP LA G BT ATST etRehT . 7 65
7.5,72{ 1Hi nme) 1 Hbxapet7hdMe( 1H dinet,hyllede- ( 4 y dats)di met hyl

et her, and ethyl ene glycol dinethyl ether; aromatic

hydr ocar bon- based sol vents such as benzene, tol uene,

Exampplreyllene; | ower al cohol -based sol vents such as

hanol, _et hanal , and. i sopropanogl ;._ket one-based
8B bR & EHaTarg L PRI Ly T SO Bt drgne
palel ge156k VisdderS Yehhas Abdbadicet hyl f or mani de (DVF),
di met hyl sul foxi de (DMSO), hexanet hyl phosphoric

- Meltiiggi Beinb5dS6dni trile . These inert solvents can

basi ¢ conmpound, various known inorgani c bases an
(28 g8ni e=DeS di)calh - Bé-@sH . (4homdany cSbabk<sd i(RH, udb, 7.71-
fqar anpi e, b hydr oxi des such as sodi um
7 g3d§g§fgg%'6%$gtgﬁﬁh1 f%ioxide, cesi um hydr oxi de, and
I'i thi um hydroxide; al kali netal carbonates such as
sodi um car bonat e, potassi um carbonate, cesium
carbonate, and lithium carbonate; al kali netal
hydr ogencar bonat es such as

1Hbﬁnmsﬁsbc&i3§1%%p S 1l NeCOARI N@t | RS 50t24 WO3 Of7 'Wrﬁasﬁ 2 14

Heme?=d -5 Eahpdinidt-616% (3HudWad 16y 7058692 n(2H, m),



I'i t hi um hydrogencarbonate , sodi um hydrogencarbonate ,
and pot assi um hydrogencarbonate; al kali netals such as
WO%@@flg‘fW%&nd pot assi um ami des such as sodi um BRT/FB2008{pf§804

al kali metal hydrides such as sodi um hydri de and
pot assi um hydri de Organi c basgs include, for exanple,
al kal i net al al koxi de- based sol vents such as sodi um
nmet hoxi de , sodi um et hoxi de, sodi umt - but oxi de,
sy 4m net hoxi de, potassium et hoxi de, and potassium
E’%R@i?ox?de and am nes such as triethylam ne ,
3-t(12i, |A|’-Dpyda’amxy@henpyb|-8|+mtﬂ10}qzu|5|qﬁlluoao Hperindilne-4-one
i.m da ethyl diiso | am ne ,
Pad'leng?@?‘ﬁrﬁ%ﬁjﬁfr |(8¥Jﬁ¥ %a%%shyl am ne
Meditaayhyb o 11528 155M et hyl mor phol i ne
. .b-dj azabjcycl o[ 4. 3. 0] non- 5-ene (DBN),
FngdkaPéﬁBb %QQ“E)‘[S 4. 0] undec- 7-ene (DBU), 1, 4-
1.disazehi cycln.3 az3] ocianey, DABCO3) 81 etal,. sJUCh. PAS(B, o,
compounds can be used singly or in conbi nati ons of two

I -RoFR) - Mor30 15r-8Bef 2B} é“)oaé -84cbnPOuidiy Med7i-A5the39 (1H,
m),e3ckyon jncldendl kal o7 nekal peajbonates such as
sodi um car bonat’e, pot assi um’'car bonate, cesium
carbonate, and lithium carbonate , etc . A basic
u is usually used in an anmount of 0.5 to 10
E:%%r@.@ ng nol e of Compound (13), and preferably 0.5 to
34d Znﬂr-@sclpbqrqnﬁeayéﬁ mmwS(—ﬂ)mmﬂlPR@nmodnnSém

, 4) S sed in an anmount of at
Palq'gagfgggag%&% eltﬁ g@étlfa%égrrpound (13), and
Meflitehgr adblyt aixwt230°6 to about 5 noles per nole of
1 Cﬁ@ 3 The reaction can be conducted under
oo %eiié,ijrdep PRinder i nert gas at nospheres includi ng
1.@0t (GHeNt, MDPE Hz)et @.17 OZHURferJ=mer Bayeds ps&SK00e (1H, m),
e_reac roceeds_u room tenperature tq
7700832 bl SPer dr 879 24 Vb et bl (n (GR1SBbC T 74-
7.am%d (g, uspallly, aonpheteesy N about 1 to about 30 hours.
The conpounds represented by General Formulae (10),
(11) and (14), which are used as starting naterials in
E}ﬁg@qgl op Schenme 6 , are easily avail able known

onpounds. The raw material conpounds used in each of
51%0F@a%tiwe§éwm§em%hﬁw PapbIR- e/l il#ciaydeolin-4-one
rald 2R 6w SSdicr 3B¢n: %jjea(ggﬁaq._ret )i ve conpounds obt ai ned
via“each of the reactions may formsuitable salts .
Melltdsg powiter249-@53&ts i ncl ude the follow ng
110 e . of Conmpound (1). Suitable salts of
Hcgﬁﬁo{fﬁg! l)@é\ée phar macol ogi cal ly all owabl e salts,
i7ﬁcBua2ng4Hnetne)l S8abbsdsliE 48k al)kabi8Freh H3 J8HL s, d7.,34-
d| asgi sa d.t e a n
730 (Rl LR PR ST £ o fiTo e,
brsdl t s, and the l'i ke); ammoni um salts; sal ts of
i norgani ¢ bases such as alkali netal carbonates (e.g.,
l'ithium carbonate, potassium carbonate, sodium
Examphenme cesium carbonate, and the |ike); alkali

{@b‘%@ e¥ d{a%'g‘%r‘%’é’%r@gg’n‘g gg | Téﬁ%&ljlﬁ{ﬁ%gr% IEpPexy-1H-quinolin-

4.@@1@a33| um hydr ogencar bonate, and the |ike); alkali
net al roxi des (e. |i thi um hydroxide , sodium
rBS?W%%r W‘ﬁs?ﬁﬁgﬁ%} oxi de, cesi um hydroxi de,
Meqttg Y 5%{ §Oqlf 28k8@ni ¢ bases such as tri( |ower
E B (e.g. , trinmethylanmine , triethylamne,
Hhmhwmhsé@mwyl anine, and the like), pyridine,
in [ ne; ol i 6@l i RR,
LS’?ngtghylgm‘godgﬁl |)nel, hg: ?n%t;'hy anlﬁl ?ge(,gﬁ S)(‘I ey "2+ 01 (24,
)al kyl -norpholine (e.g., N - nethyl norpholine |, etc
.), 1,5-diazabicyclo [4.3.0] non -5-ene (DBN ),
|, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU), and 1, 4-
di azabicyclo [2 .2 .2]octane (DABCO); inorganic acid
salts such ‘as hydrochl or| de, hydrobrom de ,

N T . N T T N |
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nmet hanesul f onate , ethanesulf onate ,
p-t ol uenesul fonate, and glutamate . In addition

WO M$I8MWAYs in the formin which solvate (for BKHABI0E8/060804

hydrate, ethanolate, etc.) was added to the starting
mat eri al s and obj ective conp@ayd shown in each of the

reacti on schenes are included in each of the general
m} or¥mf3ad 3Hpr 8} ereifI8e (2Bl vht ed=6 +icHzde Wydéat 0 EaHh o,

t J0€G btV 0 ngds ¢ 9bg sk N a di to t
Rt gl SR e P L A M RO
7£§QGrhlthedr edel i DMz, xBu7@ bIH, fuurs)exanpl e, after
cooling the reaction m xture, performng an isolation
procedure such as filtration, concentration,
Expmplactlibon, etc. , to separate a crude reaction

ct nd then sybjecti the .crude reaction

S B 3 D amt i fo PR Ei sy 1) c BOP kU qunol in-4-one
Witidleu powabro (@t apleyatepcrystal lization , etc. The

conmpound of Formula (1) according to the present
Meliidi%t POATRat UF4AYCi ncl udes geonetrical i somers,
‘HSNBRe OCSONE' GppRpti cal isoners, and |ike isoners. The

foll ow n% poi nts shoul d be noted regardi ng the

d

of JT2nerHa) -Fdr &0 3-0Q) (FhoWd -aBevé. ($Hhers)R i3.80 (3H,
s pf 4(3@‘795@1{, Fer npdea 3( ﬂ{k)[e@!ﬂfﬁdflbtihi‘4ﬁ¥%5’?9ﬂoaﬁ 9%'tg’e J=7.5

compound i ncl udes a tautoner o e qui nol one ri

Hzphat? -94, (Wlerfl R 3=7r.8pHesend SG (¥idr bgeh atom (1 ') in
t he qui nol one conmpound of General Fornula (D, wherein
R2, R3, R4, R5, R and R7 are as defined above, the

Exagpdeurd of the tautomer can be represented by Formul a

5. _a-YWeE I RaL 4., Ro.-\Reand R7 _are as. .
arbrb e b A e in Ry Fa B q- Fitnolin-4-one
Whidier powderd(dhyloagakate{dtamuld (1'') are in the

tautoneric _equilibgiumstate represented by the
Mﬁ%ﬁng\/vpﬂ@n’[)a?@n'@égf%r nul a. wherein R2, R3, R4, R5, R
'HaNMR RCRtle ) adpptef i ned above. Such tautoneri sm between

4- qui nol ope ungd and_a_4- hydr oxyqui nol i ne

l'é:%osnﬁgg{nd%i's'?f'égsggfzgal Fy SRdut? &i’ﬁ )i 3-88v( s Flor 4206 (2H,
t.per=v08 Hk)| | ede415.93e (anl what7 3ty @b (he ahpver 74-7.78 (1m,

de%ﬁ“ bzg%t automers are bal anced and nutual |y
Mgy gﬁg {et?rsﬁherefore, Conmpound (1) naturally

i ncludes the tautoners as nentioned above. In the

speci fication, the constitutional fornmula of a

= F_néﬁo_ne conpound is suitably used as a _
5-GARSbL 91 | LNt HoRYPHLR Pf - & Bﬂgﬁ%ﬁ VEH 1%—%[15.hﬁ]_ﬁin- 4-one

mat eri al 1 ncludi ng compounds “of such tautoners . e
Padenpsara Rewdsshdeidhykoreriiate-n)-hegranehe salt t her eof

I sed. in the . fosm of general pharmaceuti cal
?eg}gagrg?%%{]ns¥d%%égp€epar ations are obtained using
Hr MR cEe0DGA: e n@pmied di | uents or exci pients such as

fonl_bens, t ender. bi,ngler wet.ti ng.ag S,
1. : 201= : -

gios?n?ggggl?’o?@,' s?ﬁp aéfgﬁtéq,’H'l dBri aﬁ?s?%t ) Tifs 8t5PnP4 (3H,
m)of 7s@8h7 pdvhr(idicem) i cal 5Hpremd deHonm) can. ke 7sgbectied m), 9.41
(ﬁccgggzng to the purpose of the therapy. Typi cal

eXanpres include tablets, pills, powders, solutions,

suspensi ons, enul sions, granules, capsules,
?llggg)sigorl es, injections (solutions, suspensions ,

)
Exg nd the like . To formtablets, any of various
3-qarEtR6Sy COMRAbKGPRGHYL )‘G’m\ﬂ'lubﬂotglﬁrgﬂd\;%ﬂ 18@8uPfolin-4-one
a;{se . Exanpl es thereof include |actose, ite Sugar,
PalgqPhaR Rdtdede (efhrVt Agetateda, starch, cal cium
Me32 RGNS fnt h%%LhQO%prystalline cellulose, silicic
aci d; ‘and other excipients; water, ethanol, propanol,
si mpl e syrup, glucose solutions, starch solutions,
gel atin solutions, carboxynethylcellul ose , shellac,
nmet hyl cel | ul ose , pot assi unphosphat e,
pol yvi nyl pyrrol i done and ot her binders; dry starch,
sodi um al gi nate, agar powder, |am narin powder, sodium

. o, 2 oa
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pol yoxyet hyl ene sorbitan, sodiumlauryl sulfat e
stearic acid nonogl yceri des , Starch, lactose

WO 32¥0§dp93? si nt egrators; white sugar, stearin, ggyé%zoosmﬁosm

butter, hydrogenated oils and other disintegration
i nhi bi tors quat er nary ammont @9+ bases, sodi um | auryl
ul fate and ot her absorption pronoters; glycerol,
T%r{%%t%‘“ ‘wetting agents; star ch | act ose,
1kael (8u, bent e ol i I ciqCc-agi n her
adsogbents ‘ﬂl,?rlhjf |Hggl tgo‘*eéja(ls?’t%artat gs7 golglg glm%é t.98 (an, m),
3pdwd £3H @l'ye"t 1P-édndd gl 4R0lm)and . 60Lh6k 55 ubzH cant,s 6.86€6.91 (2H,
mirur £h chy tghke y 4bg,C edq wi y al
an?lﬁ% (nlgfepl algska%%{réesguﬁr Zgi ??%’ pr'etha'r éfz go?' 8.65 (1H,
bEgdnpl e, sugarcoated tablets, gelatin-coated tablets,
enteric -coated tablets, filmcoated tablets, double-
or nulti-layered tablets, etc. To formpills, any of
Eyampbais2@arriers conventional Iy known in this field

L KU UL T -

4ebhs, kaolin, talc and other excipi ent S; gum arabl e
el atin, et hanol and ot her

a ovvder
wﬁ %W&q gf’%gﬂ'na Sf¢te-Bnhesa®R)} disintegrators:
Mélﬁan(le(}ﬁ;ﬂuiyppmtorl es, any of various carriers
verztl onse nown in this field can be used.
ﬁgﬁp r‘%‘@f" i ncl ude pol yet hyl ene gl ycol, cacao
1boat esu, H gr:ger; gl gphols,3£ Bars f e | cqhol s
mg el atin, sem synt hgtl c gl 3cer| st i'1e?"Jg (régp%(zl h 80 1 95 (2H,
e

:‘br762pa(r3§d BY n#»Q%d 2Hhetacd+ V& rH‘a)nC|4p50 4:07ﬂpleJHd m)
6\ 1g 1 (2RoVR) ”%‘Hao%e@ecgﬁﬁ' &5, t70 ‘%‘”9' $§e f}chBSuI? 42-

forner in a hard gelatin capsule,

Tot4tHel.| mle. 8782 f Ot Bmsinj ecti on, a solutlon
enmul si on or suspension is sterilized and preferably
made isotonic to blood. Any of the diluents wi dely

Exarenllef @1 such forrrs in this field can be enpl oyed to
r n such di luents |ncIude
5 G Ry b Ch R BB P ER LT - BT s -G in-4-one

P@ldrdx;dvmt gdwde:os(teamyyl aaée@h@ln Hésdayl@gyl at ed
ost ear%(LH al cohol . fatty acid esters of

e AR POLRYI 3820 Bi tan, etc. In this case, the
PbNMernmsm-rdgal dppepar ati on may contain sodi um
0 gl.ucose_or glycerol in an anount sufficient
1 et T T LG -8t b Pon{ by -dBn dfn 5), 4.11 (2H,
t1ypiecal Hagl Ubid3 Zoms a, byld & $iz)anal 98S( £ ARt S6t Gz, J-
rther, if necessar t he phar naceuti ca preparatl on
1{;{/ nt & P4 cEAtbr i gJaBeditlz) prieSdr (aH| vek, ¥U.&00fH, brs)
sweet eni ng agents, etc., and/or other nedicines. The

anount of the conpound represent ed by the General
&2(1) and the salt thereof incl uded in the

g6 e LAl - ﬁr(g‘pﬁggltlb}%a g s 533? | nventr on is

not limted, and can Sel rom Cwi de
P%lﬁwg@llwwwdﬁmnﬁtbmllscg@t@r)al |y about O. 1 to about

M about 0.1 to about 30 w. % of the
elr%l%a |ca grgép%ratl on. The route of

Hamﬁ?n(lél‘ﬂ&(a{debrﬂmmthe phar maceuti cal preparation of
es artlcularlyllmted and
t%r%}z (E?épgr t'il’oraln‘leln}sogdn’bﬁi' d'5r5’y (28 o8t e95%i3 dR)e 084 (1H,
sk.hd .Born @b (i p)epalaro 0(|1H pakkgnt' s age, sex and
ot her conditions, and the status of the disease. For
exanple, tablets, pills, solutions, suspensions,
Exampllei pRs, granul es and capsul es are adm ni stered
orally. Injections are intravenously adm ni stered
singly or as mxed wth typical injection transfusions
such as glucose solutions, am no acid solutions or the
like, or singly adm ni stered intranuscul arly,
i ntracut aneously, subcutaneously or intraperitoneally,
as. requr red Supposr torr es are adm n| st ered

Y a1 I Y 1
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invention is suitably selected according to the nethod
use, patient's age, sex and other conditions

of , and
WO 2UBAPIRY of the di sease. The anpunt of acti vBCT/JP2008/060804

princi pal conpound is usually about 0.1 to about 10
ng/ kg body weight /day. Furth&P; it is desirable that
!ggﬁPﬁharna eutical preparation in each unit of the
2AmPRFeT 7 at 4 BietherarReny b 18 (Prsratidie- prdarbopyl ) - 1H-
AARpOiRdsigheaan anmount of about 1 to about 200 ng. The
use of the conpound of the present invention

OrpRgRpPPAS O ekbyh ecefake)pr epar ati ons, dopani ne

m@ﬁ@gﬁ§95ofgg)"3%L§37Qppanine met abol i sm enzyne
Jnhibrtors, dopanm ne release-ratepronoting

PBri®: r([@MSengs) cmmzal anti chol i nergic agents, and the
| bkeqc i ese af fects, su as .dosa eduction,
HoHELean CANLBNS, SE280 St U M oI A . 5.7 (o

| mprovenent of 'side e

 sof Pedty(2tbt @, Jwhi THizjer §.0at (2| added=l8y 3kAEWI=11.8 Hz),

t her apies; . -EEF THE | NVENTL ON. The conpound of

7-t'§§ S?%’sedﬁt J?E‘\?E%?g; 7h'§5 é&lgtgg‘%‘i iy 2xrid BznpPo8i hdiz) - 7.88
(AHt oshpnidr.iz#l (fLHNc) onal activity and protecting and
repairing neuron activity, etc. , and thus is

effective in the treatnent and prevention of
ErempDeleyener at i ve di seases, diseases relating to
82§ur£decen ratjve disorder, and diseases relating to

Y SRR R He thOEY thicktiusro- 3nefrridipsiioheny - tH-apdoed in-4-
oh8cl ude Par ki nson's di sease, Parkinson's syndrone,
P%uvenile par ki nsoni sm striatonigral degeneration,

19 gFE W, @OVERF afridhEarceinty; ethanolaki nesi a,
MALZhel Tint 9beepsfc Pick's disease, prion disease,
corticobasal degeneration, diffuse Lewy body disease,
HiWE ABM8A-&)ddeemse, chorea- acant hocytosis, benign
oh i4aAr, hpk e Al chore t QS
%0 R Bl ol e o ed e e 375 (3K,
sYou¥ A% d28., sdnodohe) HRILt 6S83y6uBONSH, dagene Bl i(M8, ad,

baldi dyst gni I m def or mgnce, at het osi s,
Tonb i S BND SRR &R ER e buh (i 89 11.34
(W] dm¥)s di sease, Segawa's di sease, Hall ervorden- Spatz

syndrone, neuroaxonal dystrophy, pallidal atrophy,

spi no-cerebel | ar degeneration, cerebral cortica

Exdmpdgh25 Hol nes -type cerebel | ar atrophy,
hereditary

200V nt ocer ebel | ar _at rophy
8 64 “?vcg’%gﬁ%‘%%{‘ ‘elg‘éﬁtgﬁﬂa{“i%ﬁhﬁ -figoaion 3di 4 vagthoxyphenyl ) - 1H-
qutardlamenubnepal | i dol uysi an atrophy,

rst mann- St rauss| er - Schei nker di sease, Friedreich's
PR ¥4 OBoRERT dRFhgdnasetate vay- Wi t e syndr one,
MEONGRNpbaht 83 £bplsk@r ataxia, hereditary episodic

ataxia, ataxia telangi ectasia, anmyotrophic |atera
HsMMR GMSO-ds) o@PRIBS| ve bul bar pal sy, spina

1 [gRar.easiyg, cyl ap_at op i ngbykb nmuscul,a
atrophy,Kg%rgﬁﬁbﬁ'é%f?h%%n I'se ée?'ﬁ%ggﬁkéﬁéf rZﬁdgﬁL s).
6 AZ2s€a98, (Br aw .t 4r-POspaSTi Btharsdpale8Vs(1H, s), 10.93 (1H,
b i ngonyelia, syringobul bia, Arnold-Chiarinmalf
ormation , Stiffman syndrome, Klippel-Feil syndrone,
Fazi o- Londe syndrone, |ower mnyel opathy, Dandy-\Wal ker
B drope, spina bifida, S ogren -Larsson syndrone,
radi ati on mnyel opat hy, agerel ated nacul ar degenerati on
N-ei%ct [SeFihond- B(aphmexyotepignyl )careksal , 4 idkel-b@Rinolin-8-
Yigggﬁgral % nnrrhaae , etc .). D seases induced by
negr of ot e R 8fict i on i ncl ude spinal cord injury,
Padke bpbhie pgwted NeWB&AoNpUr opat hy, di abetic neuropat hy,
radi ati on damage and denyelinating di seases (e.g.,
mul tiple sclerosis, acute di ssem nated
encephal onyelitis, transverse nyelitis, progressive
mul ti focal | eucoencephal opathy, subacute sclerosing
panencephalitis, chronic inflammtory denyelinating
pol yneur opat hy, CGuill ain-Barre syndrone, etc.)

I T -

I



acqui red siderobl astic anem a, am nogl ycosi de-i nduced
hearing | oss, conplex Il deficiency due to inherited
WOG‘%ﬂSfléW?% of cytochrome b, multiple symetri EQT/JPZOOS/%OSO“
| i pomat osi s, ataxi a, nyocl onus, retinopathy, MAdE,
ANTl di sease. Twi nkl e di seasg1-POLG di sease, recurrent
myogl obi nuri a, SANDO, ARCO, conplex | deficiency,
Me;'ld:iplgepomt d&ﬂﬂ-@iBéﬁ@:y, optic nerve atrophy, fatal
_ JV deficiency, mtochondrial DNA
nﬁtﬁm%ﬁ]ﬁ? (ao?npt jondri al DNA defi ci ency syndrone,
1189 ¢RHs s,\hcelpr?eu dn?él Opft hy),, 3.24-3.31 (2H, m), 3.74 (3H, s),

{.C- progr [ etrnlp al nopl,egi a ndy ome
+CGhRY Rearro et 8 BT orES e pTar spae gt 4.0 Fe.6 ),
7 l&sct(adi, dep 8.01Im(ayl, obra)y i1, . 4dr Y@H, | ekuced

m tochondri al di seases, schizophrenia, najor
depressi on di sorder, bipolar | disorder, bipolar II
Exthinpaedey, m xed epi sode, dysthymi c disorders, atypical

epressi on, sonal affectlve di sorders, _postpartum
'S(éfgrlgsgm‘?@ M ﬁd‘r -IgLRoRERRENY 1) -dc gFP eht 4 1fHihgdroquinolin-8-

yldﬁ@ﬁ@&&pyﬁ}rﬁgtsﬁlggmfbﬂ&ﬂﬁé abl e depression/chronic
depression, doubl e depression, acute renal

Pl jogpun mnﬂqmbethaﬂaot‘ARRY| NG OUT THE | NVENTI ON
Méﬁl%'gng &.F 12tdqu|§5 sent invention is described in
d

nor e wth reference to Reference Exanpl es,

"HENMRp( RMSOxid) FiRRMracol ogi cal Test Exanpl es. Reference
cl ghgxy fdor Itk O th
. @gﬁ:fppﬁeé%’%ﬁ a(as/)& gmgcak onasl’t) 61§ -3.36 (a’ﬂrs'wﬁlr)nﬁl ?'g%d(:’?\fll’ S).
4. 187¢@Hy| t,yohih@(ﬁlza\m fe85-46 B5 (,3H40mﬁ a0 Tud e (2 de) ,

t I lido )., Sol ut i on 0,m) of
72&5% f?Uor onlf)ﬁ%génge% é@vgsé Hglﬁ‘g ﬂ%%ﬁl )b,rsé\nd
stirred at 1000C for 3 hours. The reaction m xture was
Ex%g)nolled %o roomtenperature, water was added, and the
aft | g mxture was extracted with ethyl acetate.
5- mombgan(n- isopatyDhaN -meshifthninbh - Bal £fme thidskybheny 1) - 1H-
dri id o%er anhydrous magnesi um sul fate. The resulting
odU?® was concentrated under reduced pressure to
wHiler pbydept @thyl. Gcetetepi |y yel l ow
N- cycl ohex I-4 quoro 2-nitro-N-nethylaniline (yield:
Meé-g“%lg pef dppm 1.12-1.80 (104, m, 2.67

H(—ﬁlb[h (SﬁMsdidQPcfp (IH, m), 7.07-7.20 (2H m,
42-7.47(1H, m The cog}pounds of the follow n

0 Fﬁéfé?@nc%) Elufd é3H2 $b. 5Lfdrd -pepbll edn) n 2§ géﬁe s), 2.80
(ZIBNRer 336, 19 HMe 3boye  fef %f)e”%%ﬁxga”@é &3k, EX N%6-7,57

correspondi ng starting neteri‘al's . ference
(3. FMyor 6-38 (1. e hoky @hy(1H,- Rradt hyl - 2- ni t r oani I i ne
1H NVR (CDC 3) dppm 2.85 (3H, s), 3.25-3.31 (5H, m),
3.52 (2H, t , J=5.6 Hz), 7.16- 7.20 (2H, m), 7.43-7.47
Examgllenky Reference Exanple 3

S-Foady 85 R SRR R o) 33 i toapleg ) - 1u-

quinidlim-3-ome 81(3H,s ) , 2 -92 (2H, d , J:7. 5 Hz) , 7
15-7 20 H 7 . 42-7 . 46 (IH, m Reference
m’é)?z?nﬁ?‘@d%r 4‘?&?’% %?’RF?E%)pr opyl - N-met hyl -2-ni troaniline
Meh_lﬁ-_,_Npréﬁmz%h dgpre 1.16 (3H, s), 1.19 (3H, s), 2.67
(Igl%ég 350361(IH m, 7.15-7.20 (2H, m),
H dBEM: Ref er ence Exanple 5
1.44Fl(uar os )\ nﬂ3t0|6y|(3ﬁ nstrglzl‘étzor(@gylaw 13 mea)—JthNNRm m)
(3 '66)(2%+9C§)6 982(3H77mksﬁ -4y 553(3Hoeﬂ)(2|14 -8p (113._-,5)
129211, hrs)05-7 . 20 (2H m , 7 . 44 ( IH dd, J=2 .
75



Hz , J =8 . 0 Hz) Reference Exanple 6 4-Fluoro
-2-nitro -1-propyl sulf anyl benzene Pot assi um carbonat e
WO 8085029 36 2 mmol ) and 1- propanet hi ol (2. 7PgT/IP2A88/@00804
mol ) were added to a N - nethyl pyrolidone (NWP)
solution (15 m) of 2,5- dithgeronitrobenzene (5.0 g ,
31.4 mol ), and the m xture obtained was stirred at
900C for 2 hours. After the reaction m xture was
E}é‘a%g)l ?d 350 roomtenperature, water (50mM ) was added,
an he reacti on product was extracted wth ethyl
5-atetoabe 3 { (D4 thoxybheny Jh8 -o N-apehy e - ey dmihd h- 1H-
Watoﬁ. imd t hen dried over anhydrous magnesi um
&Pe resulting dry product was concentrated
Pamdg-remeﬁlmma&r ¢8sHyE dcetdRy)eby obtain 6.7 g of
powdery yel | ow
M%WoPelIZt M45-346-%r opyl sul f anyl benzene (yield: 99%.
BV, Pagtom 106 (3H, Tt J=7.5 He).
1.68-1.83 (2H m 9 (2H, . 7.5 Hz), 7.27-7.42
0.(79H (3 ) £, 7985 5 37) . da 33=b. 47% (3H., 8. B8.68) (3bf érdene85 (2H,
Ex e I t Byt o f r Q=2 t rope e
©Exmbend) | 4906 (BHLONY e Thote 072k gh G
7t@t(1Hbuf'bX|Jdle0(73(5§ gbrsB1.6 nmol) was cool ed in an
nmet hanol -ice bath, and 4.2 g of
2,5-dif|uoronitrobenzene (26.4 mmol ) was further
Expaupde. 3The ni xture was heated to roomtenperature

stirred.for [ | £ ed 600
SbEE oyl b Renbl AT A 4o B oy
quigodiaddeohd 0 t he reaction mxture while cooling with

i ce te ath, apd subsequently water was added.
w}‘ﬁ‘ﬁzg ngﬁlaﬂ{wegtq%ﬁx?wgaﬁ%g extracted with ethyl
Meaaahat pmﬂhelnr_qam@ | ayer was concentrated under
1 ressyure, and the residue was then purified

Hu&"ﬁ@%& 2 Micol utrm chr omat ogr aphy (n- hexane :
1.8idhyl. o8Ceif 6n)5 2948-31.41 . (2khem)yr BE v£d 1 0dyct sves (21, t,

concentrated under reduced ;Jressure to thereb}{l obt ai n

Z,

I3 §zdt ©it4 oP4n§ty -Bhr tZ-ddt dA- 4041 ybrd B2Hz, J=8.8 Hz),
793t ehengene-d.yi k9, 9084 @HTNRﬁQRQ(%)H dlawi 1. 38

(Hs)718720(2HmS 7

Ref erence Exanple 8 4-Fl uoro- 2- nltro
Exa]nrpqgoggxybenzene A N, N-di net hyl f or mam de ( DVF)

tion m ) of potassiumcarbonate (3.48 g , 25.2
1-f3ollp- ﬁh@lon0130ddpm9phm®r@5)g4 028- 2, iy dwagu tirelich - 8 -
[utd gn f fl uoro-2- nitrophenol

yl%gwgp%ygfi ]O':"J ok I%L“%ﬂeyf %ure was stirred at room
Bnompemarmcmsf @oldgd KdiethyMatther)as added to the

u and the resulting m xture was
ra{:@%é{nﬁi ‘{PEQ’% acetate. The organic | ayer was
2 \M)shedsvwzm an)salZusat eeH,sch)i urm.qhl ¢sides)s,0l3ukioen. 40 (2H, m),

s L5500 RIPICER' B OOSH 80 SleBeRR U, 1S 7.1

d&higesab og aAphg .8nhaexane. 55 atdwy,| gacetate 1=)9 7.8). (iﬁeln,e s),
lirlfl ed l§)roduct was concentrated under reduced
11p sdife )thereby obtain 4.03 g of oily yellow
4-1| uoro 2-nitro-1|-propoxybenzene (yield: 96% . 1H NWR
5 dppm 1.06 (3H, t , J=7.4Hz), 1.78-1.92 (2H, m
E%amP&eo 3(2H, t , J=6.4Hz), 7.04 (IH, dd, J=4.3 Hz,
3-‘1('49E%h|5§y_|%]:?er%fh_')252gl{lé>f6 Emﬁro]pért?sll(ll«g!l indZ3ome HZ,

e conmpounds of th ow ng Reference
P%Wﬂﬂ-é@W@QWﬂem(w‘éhﬁlpﬁ%ﬁfmt@d in the sanme manner as

Ref er Exanples 7 to 8 , using
Me&%ﬁ?és%%ﬁ% %ﬁsggg’ﬁ ng materials. Reference Exanple 9
4- Fl uoro -1-isopropoxy- 2-nitrobenzene 1H NVR (CDd 3)

dppm
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1.36(3H S), 4.54-4.63 (1H, m), 702705(IH m)
7.18-7.26 (1H m), 7.49 (IH dd, J=3.0 Hz, J=7.5 )
WO RMBAFWA2 e Exanpl e 10 1- Et hoxy -4-fluoro -2- nF?T@%’@H’%’ 60804
ene 1H-NI\/R(CDCIB) dppm 1.44 (3H, t , J=7.0 Hz), 4.08
(2H q, J=7.0 Hz), 7.02 (IH-78d, J=4.25 Hz, J=9. 25
HZ 722730 IH m), 7.56 (IH dd, J=3.25 Hz,
5(D4S0-Ae} dri¥se Exanpl e 11 1- Oycl opr opyl me t hoxy-

40bl 0-4 2- I zene 3 m
1Oog6legﬁ4lt( Ju, 30‘91‘%3 e %#E@‘?R# 3) Hgg L5-drgt (2H, m),
3moP- 431@5(%112Hm)d 6. §é66894-|z()3H 71004 (7| 2 - wld:l,7 J(=141 Ambiz, 7.50 (2H,

LI LA L 0, ST

Ref'eren eExan‘pIe 2-nitro
-(4,4,4- trifluorobut oxy )benzene 1H NWVR (CDd 3)
&Bﬁ 3494 2.16 (2H, m), 2.31-2.44 (2H, m), 4.14
T J=5.9 Hz), 7.04 (IH, dd, J=4.3 Hz, J=9.2 Hz),
5?F24917032— [(N-H2- me):hoiyea:hy(ll)HN ﬁléthﬂf&nl%djlza J%7.8 Hz)
ere ﬁ§ le 13 4-Fl uoro- - met hoxyet hoxy)
~FRIRREY c‘belnﬁ) E%?ﬁfslorwe( 3H, s’ )
P&.‘Lé8ycé2hbw tpawdér4(eﬂ1§}'iz)aoetéte¥4 (2H, t , J=4 .8 Hz)
7. 12 (IH, dd, J=4 ,J—92Hz),7.23-7.30
MFiLFanr)Pomﬁ 189~ H’HC dd, J=3 .1 Hz , J= 7.8 Hz)
‘iRavet qmeEOEY mld 1- C,ycl openty | oxy -4-fluoro
-2-nitrobenzene 1H NMR (CDC 3) dppm 1.62-1.66 (2H, m

2) 78{13%3 s) .93 - @éH(ZIrIn )t 41=§234H8)3 (333 h3H, §) 043 (4H2H, t,
d 4 9 I 4
J g 3JH£L) 3H%1 gﬁ SS)HZ)G I%ef grg%cgggzﬂiﬁl ?%g_yéz ((3IHI:| m) .

Bloaﬂ%dﬁ)yl ﬂfétoh@xﬂ/lHA-bMSL)oro 2-ni trobenzene 1H NMWR
(CDCI 3) dppm 1.90-2.02 (4H, m), 2.08-2.15 (2H m),
2.77-2.81 (IH, m), 4.03 (2H, d , J=6.2 Hz), 7.04 (IH,
Egample BB Hz, J=9.2 Hz), 7 21- 7.28 (IH, ), 7.58 (IH,

3004 Sty yleldlgiibndt) hehbfons: %r”E'a.fﬁpé%mmmmn 4-

onet NVR (CDA 3) dppm 1 88 2.12 (4H, m), 3.80-3.94
=4.0 Hz 427432 IH m),

Wf}ai_% I{‘i“ﬁerdé %‘33(‘]3 %%?tej =9.3 Hzg, 7.22-7.30 EI H mg,

M&16bhd Iﬁdln@dlsj-fsg;l?cl—h J=7.8 Hz) Reference Exanple 17

1 ni tropheno ropyl ]isoindole

Hzfﬁ@{ &ﬁ%ﬁéu‘gﬁt QQE’PuIm canonai(g 220 gyg ] | 78I 1 mmol)

0 apa- 0N 35 32Hhr @ypRy Qimdo) BBt h@ﬂ{l le)de 1( b& 138, ¢ 45J-17DE/F§[Z),

di net hyl f or mant de

u]Z were added t -
gﬁ) 13h ((He ™) Jof7241f P&oé%Hzm)m Br-§phéAdl 4.6 J@=790 Hz),
4387 Z(ZHTDFt) Jasds 19 ,MeXBULE, ¥RS {i | [hedy a]’tl 670%

hours. After the reaction m xture was cooled to
7 3dedFat @r ed=vt&HZ)200 - #9) (Vs widdaa. zaneuuhebrs)
reaction m xture was then cooled with ice. The
precipitated insoluble matter was col |l ected by
Examrlead6on. After being washed vvlth water (50 ni3),

1 t I ai ter vvas |r ried,
S PR AS LERL ) 0o LR Sty en i

one3- (4-fl uoro-2- nitrophenoxy) propyl ]i soi ndol e-1,
A e SRR D 0 % 1S
Mei)ing? pBdnt | thz-dda°d=4. 3 Hz, J=9.2 Hz), 7.23-7.28 (IH

*H- (DMSO-ds) dppm:

3.31 (3H, s), 3.70-3.80 (2H, m), 3.75 (3H, s), 4.20-4.30 (2H, m),
6.84-6.94 (3H, m), 7.16 (1H, dd, J=3.6 Hz, J=8.7 Hz), 7.53 (2H, d,
J=8.4 Hz), 7.82 (1H, s), 11.10 (1H, brs)
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7.58 (IH, dd, J=3.1 Hz, J=7.8 Hz), 7.69-7.74 (2H, m),
7.81-7.85 (2H, m) Reference Exanple 18
WO 3008454929, 0r 0- 2- ni t r ophenoxy) propyl ami ne 6.5 gPET/IP2008/060804
2-[3-(4-fluoro-2-nit rophenoxg) propyl]isoindole- 1,3
-di one was suspended in ethaddt (140 m), and
hydrazi ne hydrate (3.0 m) was added to the resulting
suspensi on. The m xture was stirred for 3.5 hours
Exiphe Beating under reflux. The reaction m xture was
cooled to roomtenperature, and concentrated under
8 1CygtoRaN by k3sin9e £1YQTat 3 ofd B thesvnhe my bl dH-ge Lag i one
P8I Yhil 98w VeswaRAdQd th1 t A& ¥A%d)due, and the resulting
m xture was extracted wth dichlorone thane . The
Medrtgagi poimly 6313xm2d 5Mashed with a saturated sodi um
1C rj 50 ut i . and then dried over anhydrous
chggﬁe{s%r%s?ﬁrf%' The resulting dry product was
1.50ndeidr b22d mindér. 7edued( @ egslur 8.176 (RH; eby, obtoRi-#.95 (1H,

4. 03 f o0l r orapge - (A- T Lugrpo-
mly S B8 Brp ol B spur don it st 459185 InBem . 7-53
(HCDA, 3y=8lpprHz)],. 928D. 02H( A, m1).202(%4, (Btd) t , J=6.5

Hz), 4.19 (2H, t , J=5.9 Hz), 7.07 (IH dd, J=4.3 Hz,

J= 9.2 Hz), 7.22-7.30 (IH, m), 7.59 (IH dd, J=3.1
Exdmplé=38. 8 Hz) Reference Exanple 19 N -[3-(4-Fluoro

- 2-ni trophenox pr | ]acetarmde ridine (1.5 m,
SRR § AR B LRI - BOPEebY - 1 Sy RAbEs-4-one
Pay geddéRtodwicr {lethl0r ae@ifrane sol ution of 3- (4-

fluoro- 2-nitrophenoxy) propylamne (2.0 g, 9.33
Madqtang, PoHRt el 9eili?§ €ool ed with ice, and then

‘ndiveR| EsuEY h@psn{ 4 ) was furtheradded. The resulting
m xture was stirred at roomtenperature for 15 hours.

1.5 Kylr ok hl &77 4 d)d 1985-2104 -afided2t B0t hE., s), 4.07 (2H,

r t O ' d e M Xtur st4:¥red. r
Rt I R e G b s SR A L S
Jiflad HxdratiPd (WiHL.hdgi 888 o2 diot.n8n8l. (1t drrsbei ng

washed with a saturated sodi um chl ori de aqueous

solution, the organic |ayer was concentrated under
Exaggpdeed9pressure. The residue was then purified by

Il e} . col.um_chro r dichloro t hang :
a0 Le 3B A ThBeRYE] M AR b A R ey - 18-
quimodent 4 abesl under reduced pressure to thereby obtain

.13 of oil 1 ow N-[3-(4-fluoro- 2-nitrophenoxy)

P gL P i d SV HESHER). | 1 MR (CDO 3] dpprn
Med-td4g( gblin€)1082149°€. 12 (2H, m), 3.48-3.55 (2H m),
1.4, 20 &QZMH t J=5.5 Hz), 6.56 (IH, brs) , 7.08 (IH,
HylfMR jOMSO-Gs) GRINI3 ), 7.26-7.36 (IH, m), 7.70 (IH,
1.9%~-1J78. Piklz m)J=1..81Hz) ofRef 21 en0e Exespd 2Q by, m%, 3.65-
%%4 Fl uoro -2-nitrophenox 2%?8p I a?] met hanesul
3 PHe PYridite (CH-55h, 41806 |é§v' 74-6 Hz), 4.25-4.29 (1H,
m)TeleNaacsuss orn, &)l onl g2 (01 84d,. 719.8 HIDILe8I Bz), 7.53
added, while being cooled wth ice, to a dichlorone
(Fhafe Jdodul itHn .of7 -82( 414} (or.012- 28 { HdpHarsoxy)
propylamne (2.0 g, 9.33 mmol ), and di chl orone t hane

(4 M) was further added. The resulting m xture was
ExgmpdeedOat room tenperature for 24 hours, and

esu C ] . L) was ..
5 FaReRer P e EP e ) P or W net i fffonsn- 4 -ome
Wieittier peddet (etiplt espeateire for 15 hours. 2N
%g%ochloric aci_d gé.S m ) was added to the reaction
MetPgr BO1Ohd %37d 74 Kt ure was stirred. Vater was added
'Ht-NMR heDMEOCaYy edppantd t he resul ting nixture was
extracted wth dichlorone thane . After being washed
with a saturated sodi um chl ori de aqueous solution, the
organi c | ayer was concentrated under reduced pressure,
and the residue was then purified by silica gel colum
chr omat ogr aphy (n-hexane : ethyl acetate =4 : 1 1 : 1
) . The purified product was
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concentrated under reduced pressure to thereby obtain
1.2 g of oily yell ow orange
WORDMBANZ2 £ | yor o- 2- ni t rophenoxy) propyl] me  PCT/P2008/060804

t hansul fonam de (yield: 44% . 1H NVR (CDC 3) dppm 2

. 09-2 . 18 (2H m , 3 . 00763H, s ) , 3 . 39-3 . 46

(2H m , 4. 23 ( 2H t , J=5 . 6 Hz) , 5. 00 ( IH
0H0s)(3H, 7t, §97(3 Ha).dd, 49=1.52 (2, m)J=9.792(2%) t, F=7.2 Hz),

- Ty 30y (1 H, oal (2006 | H, = =

3._27618 (3 Ezéf eé;'.e9n§?e7.|1:)§1aégf{é xﬂ, 5 ’e5ny_;j"5% Pon, T2 7.7429.87 (om,
m),3-114 28 (B o-t&Fs)i t r ophenoxy) propyl ] car bamat e

Triethylamne (2.90 m, 21.4 mmol) and phenyl

chl orocarbonate (2.52 m, 20.0 mvl) were added to a
Exginpienelsol ution (43 m) of

-(4-fluoro-2-nitrophenoxy ropylam ne (4.03 , .18, 8
ot Up oo g OB P B 3 TR OBty I L i g0 Ln-4-
onAs stirred at roomtenperature for 0 .5 hours . The

reaction m xture was concentrated under reduced

PaleeyelleV pewfathd etb¥ldaeet@ et hen purified by silica

MR i ngOhY IR CHYRARYegr aphy (dichlorone thane : ethyl

Lacetate = 30 @ 1). The purified product was

“HeBMR e ISt-6d) t @PRM:yness under reduced pressure to

1 heneby ?%9'@,5-2%492%99(35?,9%/) ,ye%.'7%WzP€f”é’iH, m), 3.74 (3H,
[ - 2- xy) propyl]

3-(4-fluoro nitropheno p car banat e
s).yi4ePd: (2dHd. PRENERHELCD® H3-dpPd (FHOMP,. 78 1A2KIHmM Jq,

“n 4813. 56_ , ) 2,(2H t._o J= ) 9 H,
3l e U 82§20 7 s e 0 e e Tafloch) a0
(3. Hbrdd, J=3.1 Hz, J=7.8 Hz) Reference Exanple 22 3 -

[ 3- (4-Fluoro-2-nitrophenoxy)propyl] -1, 1-dinethyl

urea A 50% di rnet hyl am ne aqueous solution (2.5 m)
Exsapladded to a DMF solution (25 m) of phenyl

[[3-(4-fluora- 2= nitrgpheno r '], carbamate (5, 89
o bR ik SR T e PB4 1 1 i e L dhrone
pdlenpebrh ubewder (24hBlussetNE-Sictaglagelast)t o the

reaction mxture, and the resulting mxture was

Medtdpgcpetr i34 208yF acetate. The organic |ayer was

‘nuRER ebMdd-la; . Gsmtir at ed sodi um chl ori de aqueous
solution twi ce, and concentrated under reduced

1404 8Hy e5) The T6edBHueS hasd 1&eé - 96r (BHedby Toidili At gedd.
JLolkuEn , cheormtpgr aphys (ghgehlor oug etgylacetpt g,
=19 : 1 4 : 1}&% :91??‘ %}g pﬁr?ﬁgeghlg?gduftéwv\ééﬁ’ L7 0.9
(dbnd&Rdrated to dryness under reduced pressure to
thereby obtain 4.10 g of oily pale yellow 3-
[3-(4-fluoro-2-nitrophenoxy)propyl]- 1, 1-dinethyl
Exampde(§Bel d: 82% . 1H NMR (CDA 3) dppm 2.03-2.12 (2H,

. L 3.42: LA 17 .(2H, :
5-Fakpogt: Biind (o™ b (1-fEtodibrigy) Phahgivrbl oSl phe
Paje0 d3rkizhrovwh Dbwaed? (&thil mdetatedl (I H, dd, J=3.2 Hz,
L.J=7.8 Exanmpl e 23 1-[ 3-(4-Fl
Hl]ﬂﬁ[fn Qﬂrﬂggpﬂw"gggi‘%peé;"%?opy?n})- i, 3, S-E ri Eret hyluaiga Sodi um
3.medBHe £b5%.i95 @¢H) §B966 . ay-699% (BW) )mMay.added, dd, J=3.8

whi |l e_begi cqQoled with_ ice, to_a DVF lutjon (9. m
Hzye J5. Bg lg?g) '3?7['§-4( ﬁ%l’ udr ojefszgnﬁFPopﬁeiéfa%'pﬁépy”'go (1H,
bds)l, 1-di methyl urea (7.0 mmol) and the m xture was

stirred at roomtenperature for 5 m nutes. Methyl

iodide (0.735 m, 11.8 mml) was added to the m xture
Exaigprbhgaresul ting m xture was stirred at room

tenperature for 48 hours. Water was added to the
SFdFere of-me Shaxveeihax¥x3 1 e tedhowy Phery byl Hasuinebind-one

PR HRERESr oA g)%agf-' 081 dRENRMhe thhfle dnsdidiiAahed sodium
chl ori de aqueous sol ution, the organic |ayer was
concentrated under reduced pressure. The residue was
purified by silica gel columnm chromat ography
(di chlorone thane : ethyl acetate =9 : 16 : 1). The
purified product was concentrated under reduced
pressure to thereby obtain 0.83 g of oily pale yellow
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1H- NWVR (CDC 3) dppm 2.04-2.14 (2H, m), 2.76 (6H, s),
2.83 (3H, s), 3.38 (2H, t , J=6.9 Hz), 4.09 (2H, t ,
wa288954629 , 7.04 (I H dd, J=4.3 Hz, J=9.3 Hz),PCT/JP2008/060804
7.22-7.30 (IH, m), 7.60 (IH, dd, J=3.1 Hz, J=7.7 Hz)
Ref erence Exanpl e 24 5-Fl uord6~ 2- propoxyaniline
4- Fl uoro-2-nitro-| - propoxybenzene (2.0 g , 10.0 mol)
'H-aWMR 3¥DFa) atbpom car bon (750 ng) were added to et hanol
t al educt iz0 c UGt tg¥ 0O m
3. QE eratﬁaeaaﬁé g%%bgﬂheﬁlgog?ggsggg %nggnglszrgggurg)
7. 181h923:a(t1&1,yst) Was52 et@Ved by=0eBi He) f i T 16%t(1¥n, Sdnd?.68 (1H,
b Ee filtrate was concentrated under reduced pressure.
e residue was dissolved in dichloronmethane , and
dri ed over anhydrous magnesi um sul fate. The resulting
dry_product was concentrated under reduced pressure to
Exppal g %9 obtain 1.45g of oily red orange
gsthaeﬁﬁ&q@i@paxyansifmﬁome ( d:-m&Bxyphlenil/R- [ICRE 30 1lin-
ppm 1.04 (3H t , J=7.4 Hz), 1.74-1.88 (2H, m),
4-9n89 (2H, brs), 3.90 (2H, t , J=6.5 Hz), 6.31-6.46
palRHor&in - arfordfiolHsotits J=5.1 Hz, J= 8.7 Hz) The

conmpounds of the foll ow ng Reference Exanpl es 25 to 42
HodYle (AMS9aflel dBPM:he sane manner as the above

2 .[33lLer encebxafpl §. 44 Mﬁ'ﬁg @aergﬁefndam@ qBANtENg 4.22 (2H,
mat erial 5. 'Reférence anple 25 uor o-

t,2-J=60pr 6pbx Ve i(AH. 15 NVR 84c6cP3) (ppm) 1 733 3¢3HL8 §1H, m),
7.(]{1%?_.é?;'%skf,)zw)%-rngg‘séz(%%bré) ’J—‘é 38Hzf‘ 48(7H,(18,. s), 11.25

6.73 m) Reference
(1IBxaipk® 26 2- Et hoxy- 5- quoroanlllne 1H NMR ( CDd 3)
dppm 1.39 (3H, t , J=7.0 Hz), 3.90 (2H, brs), 3.97
(2H, g, J=7.0 Hz), 6.31-6.46 (2H, m), 6.63-6.68 (IH,
ExtamplBefier ence Exanpl e 27

o e e Sl L
4iﬂﬁh 4 . 13 (2H, brs) , 6 . 38-6 . 45 (2H m , 6 .

. Ref rence Exanpl e 285- Fluor o- 2-
Dapﬁ}‘r rbrSPVPdP‘HOrPIPL\;Q §|‘?|1F' ne 1H-NMR (CDA 3 ) dppm 1 .
1}[?&1@{ (D@s)‘b—(d%b" dﬁﬁma . 94- 32H 0%(4Hé n)g,o 4 . Og
1-I3r3 (L. REt e‘i"e@m?é{@xaﬁppé Q&{Q Séycl:”ospoﬁﬁdfre(tﬁbx ? 4.54-4.69
f'nHC” 8aBhlé Ny J(%IWNB)(CN@7 G0 eH). ®RP; 07 3 (2H, &), J=8.7
0.58-0.65 (2H, m), '1.22-1.29 (IH, m), 3.77 (2H, d
HZ).J—767§ BN, =) 941-28, (BHs)PT$) 20-6.46 (2H, m), 6.64
(I'H, dd, J=5.1 Hz, J=8.8 Hz) Reference Exanple 30

hwcyclohexyl- 4- f | uor o- N*nret hyl benzene- 1, 2-di am ne
EdampNeR407CDA 3) dppm 1 . 11-1 . 31(4H m , 1 . 55-1 .

85 - 4 hox{ph 2HmeRh§) - 18-

é%élIﬁ;gﬁ%lmeﬁﬁ:géﬁf%ﬁyo@é § tﬁ ﬂgE oxgg ?ﬁfkf n$1 9
qﬁ&ﬁ@kﬂﬁ@eoﬁganple 31 4-Fl uor o- N 1 (2- met hoxyet hyl )

- N1- et hy] henzen n ( dﬂE&i éh C

70 (SHArED Z_L % ESQEB%@%& @ %?‘g%t &ﬂ%@“a i orp. )
wé§th&é® to 3 beﬂibdéﬂﬂohut;oﬂ 640 . )HoE) 2+ cmclognpgygmethoxy—

brs) , .,33-6 3 (2H, )
5%@%@3@7@ 3“9 48Ry 531811 i &%Bﬁ’ily?‘ g1t4-
mdtEEHRgNZ886tate , (12-0diganmi 02 mmol), and the mixture was
heated under reflux for 19 hours while using a Dean-Stark trap
and being stirred. The reaction mixture was cooled to room
temperature, the resin was removed by filtration, and the

filtrate was concentrated under reduced pressure. Diphenyl ether
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1H-NMR (CDA 3) dppm 0.92 (3H, s), 0.94 (3H, s),
1.62-1.83 (IH m), 2.54-2.60 (5H, m), 6.30-6.49 (2H,
woregog/180082- 6. 93 (IH, m) Reference Exanpl e 33 PCT/JP2008/060804
4- Fl uoro-N 1-isopropyl-N 1-net hyI benzene-1, 2-diam ne
1H-NI\/R(CDCI 3) dppm 1.05 (3H77s), 1.07 (3H, s), 2.55

(4] 128 S, o, ok LpSguest ahan e evbies ae Redtea

usgdnlgl somantid - h@tﬂa@ bnélltipsroptikesdensr|1 mbud aRBBE reflux.

1H- NVR 0.86, (3 t J=7.
The Efa‘fté%n (%¥t pwaé %903(%14*: 5008, ?%nq%t)we apd7pyrified
dilect1¢- B¢ ¢2Hcad rg&)l. cé1ldmn Qﬂ%m%.%bbr&@hy G AN oPdmétthne -
m ) Reference Exanple 35 N -|

methappdof ofhendx ™ )a% opyh -] %%t%ﬁléée@wmquS)

oot rd+ 8-ty G:%Huc@?ﬂ%)%ré'ss%}e(ﬁﬁhds‘éhe %edsédﬁeS & 2H,
m), 3.92 (2H, brs)

re(qrmstﬁil%}ze% Eypmg exay L 2éwetﬁt)e te. sseww qizitalm-szq T Of

-4- fr?uorophen%:?%n%e ?%%ﬁﬁanesgf onam g 1I(—Ifl

qthogypherpbhn 2 -MetRy2 - M- ¢@igolip-4208d (Biglds) 8%).
3-3.40 3.91 (2H, brs), 4.07 (2H, t ,
§L P9 PP né%eT(*‘%;rF brs), 6.32-6.46 (2H, m), 6.68
HéNMR (:QMSQ]-:;E) Odm_bm J=8. 8Hz) Ref erence Exanpl e 37
Fl u 4 but.ox e N
0- B8 35 38 my 554 Do5 PR S 537 4By W) 223 cam
s)3. 82762§‘BHbr$)) (4|4£|f21(gﬁH \df = 7Je6H§))g|268 aﬁfzi)ssgz;?(éﬁ m),
ef erence
7 aﬁp% 5’%&1 "{5)3 (19 ﬁﬁ‘u HJH Asprﬁ)uor ophenoxy ) propyl
1-1,3 3tr|msthylurea 1H-NI\/R(CDCIB) dppm 1.99-2.10
(2H, n) &6H s), 84 (3H, s), 7 (2H, t
J=6.9 Hz)Thescg DeuRd %&Pe §ohioying thampéfea‘lq Y38 prepared

irb +tB@- Balt® MhadiherMak, the 68bdJdExAfp 1é —57 1 ddang) c§r§espond1ng
Hz) Ref erence Exanpl e 39 5-Fluoro -2-(2-met hoxyet hoxy

stezdipgnBateriNR-(CDA 3) dppm 3. 43 (3H s), 3.70-3.73
(2H, m), 3.99 (2H, brs), 4.07-4.10 (2H, m, 6.30-6.45
(2H, m), 6.72 (IH dd, J=5.1 HK J=8.7 HZ) Reference

Exappdpl 4840 2- Oycl opentyl oxy- 5-fluoroaniline 1H NMVR

> A 51 e o) o ity e fip Sy -4 -one
Paaeser(pwm P@dien] 1&thyHzacdta.eBnHopx&eé brence Exanple 41

cl bt 5-fl | 1H- NWVR (CDC 3
nGaSE SPUY L ogte o110 sanil e LN (COXT)

'H2NMR - @MH(D dlstpp 3.90 (2H, brs), 3.91 (2H, d ,

o ST LB St 2, O S b g, 3557,

3.5f I(amoam 14 r1e; 1BHNWR, (HRA63Hzdppen 81-63.65( QBH, Sﬁl) 7.05-

7325 (aftiin) R 0Pk ionce Exampl o 43 5+ F uor o

-2-propyl sul f anyl aniline

Example 49 |

5-Fluoro-8-propoxy-3-pyridin-3-yl-1H-quinolin-4-one
5-Fluoro-3-iodo-8-propoxy-1H-quinolin-4-one (600 mg,

1.73 mmol) was suspended in 1,2-dimethoxyethane (12 ml). 3-

pyridine boronic acid (752 mg), 1,1'-

bis(diphenylphosphino)ferrocene dichloro palladium(II)-

~ dichloromethane complex (PAC1,(DPPF)) (76 mg, 0.093 mmol), and 2N
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4- Fl uoro-2-nitro-|-propyl sul fanyl benzene (6.7 g , 31.1

mmol ) was dissolved in a m xed sol vent of ethanol (40
workgosasiavat er (4 m ). Ammoni um chl oride (17 gpPCT/OR28@B/060804

nol) was added to the resulting mxture, and zinc

powder (20 g , 0.31 nol) weré8added little by little.

The resulting m xture was then stirred at room

qdé@peparm%ar% ragnerygr solwainny i2e Shail brvekss 908s8vER the
ré%lft r8hi9hs R ibhenkt | e WRtSe GRAA RS aaedsr_qrs%ra at
reduce pressure to thereby obtain 5.8 g of oily brown
9@ cf Foor-Houmsopptisul & amiragen atm¢spledng. 9S%Wpr, thetngartion

d 3 9-
m:&&@? (yé's ﬁ?ﬁe(g to %g %r Eﬁm}%erathré w%t% gwars i!‘?d.deé 1 J:nd the
re(sﬁj:‘!l,tlbgsr)'rlxtlﬁ:e vw- @xtradted zw-:ltlrn)athy_'z acagiate. Thg organic
1 %ex‘ W]E% cRglflce etnrcaq: @(%HH i ne u%\:et ressure nd thfzﬁes:r.due

propoxyanr PiERE" S0 (i %n
wasg Jtheh penzﬂpdm‘erhyne;lrlrmaegelz &8 ugn, chBoratogrdaphy tri s

(411'%1 er:‘:%)%e'lzlqgﬂ]ee :acr:n%tt ?Ld|= pfg l:aT)qnﬁﬁg?guf%ie% 3éroduct was
céhddrdivanet hyhdeh E:ekaura:(edi phesyiiyhosphi ﬂnc}xxamdwmalllzed from

ATy s b e B

BiﬂﬁogbfxyLSb mﬂlfa ydi-fibugithrit-apexybepzene: (320.9 ,
The m xture was stirred under a nitrogen
M%&frmwpl?eieta%‘lmfor 23 hours. After the reaction

IHThaaiU{ SMYE.§08pFH: tO room tenperature, water and a

saturated anmmoni um chl ori de aqueous sol uti on were
1Bt The FeduBtialy. riWTule8fab2ibxtactle@Bwil2H, ebhyl=6.4 Hz),
6 LI A adley Dégé"ﬁzc gaxg o Vs) dr4.84_9ves enhydnous.sy-7.42
gnesr um Su fate en concentrated under reéduced
(Plessur d. 9Théllrlesﬁ)d.u§ -PAs8dP5 sCIHieth)wi Bhddt &4y |( 18 hE) .
0 qm) 0 tgd ochloric acid (10 nl)
(h?s é!a?dé?egl ? %ﬁen@gg |ﬁg E]yg’l:tl on, which was then
stirred for 2 hours. A 5N SOdI um hydr oxi de aqueous

sol ution (2 ere chlon i xtyre t
get a pH r‘szlfle‘l é'??&’uggﬁ %t? %3 e?greuu'é’lglsp%gsgﬂr% were
piéiarieds iU €hwasanmk aeminesdak ntidk sﬂﬁomeo Erahbbe et BNnaising
washed sat ur at eq: sod um chl ori de aqueous
cgﬁ?ﬁqo&#m?hﬁ AT &9 ?\as concentrated under
reduced pressure. The reS|due was then purified by
silica %el col um chr omat ogr aphy (n-hexane : et hyl
E%%‘%H%ﬁ : 1). The purified product was
Qdfﬂﬁgﬁé Hefjuged- EI@@&”@-ﬁr@pbﬁ?f By BHoaliA-4-one
0|I dar;1)< brown 4,5-difl uoro- 2-
Pﬁeﬁ;ﬂm PPH! e{y(@rfen@s)% 1H— NVR (CDCl 3) dppm 1.04
7. 1.75-1.86 (2H, m), 3.71 (2H
M%f’ﬂ;né é’°§g’f 2|6F@7 €16, 5 Hz) 6.51 (I H, dd, J=8.0 Hz,
"H-AMR K-@MSOGderdppml dd, J=7.3 Hz, J=Il. 8 Hz)Reference

- 0- I obkenzoy! g iy r gl HdLpe
1&2@}&“ on ?4 ﬁ%? 143;/3];ro dlkenegf y.g }p%/) q 7@ B¥84 (2H, m),
400914 .14 (BEF mdl ubi¥h (L8, ndy, oJ 841 éiZhyUaiir?nb IEZ%) 79.§9-7.16

(35: dn)?ﬁm'ﬂrgilz) 7:36] Plz/lg RyogngaLtyi s ole, (HBLY 47 Lk 9s),

1di a®t ¢mH,am)nopr opyl ) - 3- et hyl car bodi | m de hydrochl ori de
(WBO) (3.91 g, 20.4 mol) were added to a DW
solution (4 m) of 4- fluoroanthranilic acid (2.0 g ,
ExdmBiémal ) in that order. The m xture was stirred at
roomtenperature for 14 hoyrs, Water S.a ded to the
St B UeT T RERPRE- AT dstt g HnALPe Lo
paxé raedwed pawhiBret Svthar@sigt at e. The organic Iayer was
washed with a saturated sodi um chl ori de aqueous
solution, and then concentrated under reduced
pressure. The residue was then purified by silica ge
col utm chr omat ogr aphy (di chl orone thane : nethanol =
30 : 1) . The purified product was concentrated under
reduced pressure to thereby obtaln 1 65 9 of orly

~ e
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1.75-2.00 (4H, m), 3.40-3.75 (4H, m), 4.85 (2H, brs)

, 6.33-6.40 (2H, m), 7.14-7.21 (IH m) Reference
wEx@sps®296 Et hyl a- (hydroxymet hyl ene) - 4- met horgpie0§d/060804

acetate Sodium hydride (60%in oil) (467 ng, 11.7

mol ) was added to a benzene’8cl ution (10 m) of ethyl

4- net hoxyphenyl acetate (2.0 g , 10.3 mol), while
MeJdiimng PesNER391204€e. The mixture was stirred at room
‘n KPR e Bhd0 81§ Ofipsm M nutes. The stirred m xt ure was

cooled with I ce again; ethx Bformate (1 02

d

12.6
1 R0l (PHaas - adidedd theretlo 78ahd8&t § 2 edat 88m(2H t, J=6.4 Hz),

6 lyMMakat gge 08 B Houps12WikH bei.ng ¢ogl afh Waly BCcBz, J-8.8
water and ethyl acetate were added to the reaction
Ha xt7ur7d, (2Hd €hefr@N Bzdr o8RPor ( Hlad)d @653 {2Hasd. J=6.1 Hz),
J?cgq)eqlho ﬁgg)arate the reaction mxture into two
ayers e organic |layer was concentrated under
reduced pressure, and the residue was then purified by
E}§ gel col utm chr omat ogr aphy( n- hexane : et hyl
ét et 4 : 1). The purified product was
Sm)hmrmt Bayf edphmmtetyglMydedB egrxye 1Hequ e kin- elonai n

of _oi htly.reddi sh -brown et hyl

Pé\le(ﬁ?% ‘%1%/@ Je‘?wigﬁ %) net hoxyphenyl acetate (yield:
M@ﬁ@ﬂn pgﬁﬁtrggguzwt conpound under goes nitrogen
lsubstltutlon %nd was stored in a freezer. 1H NWR

&R PBB: (34 t , J=7.1 Hz), 3.81 (3H, s),
142§ A2 Ht, QJ-»-7J3:ﬁ{zl) HZL) ,7761855(Qzlﬁ d1),, 4—67 8(21|z) ,t J=6.2Hz),
7.16-7.26 (3H, m) .(L
6 e ddhd§def JThed f}Eﬂ'I &\mlﬁg Iﬁéi‘er%r?c?e@?%nﬁ‘?‘%s “@7' 'o1877-15
(LT Gn)Pr §RaREY . 631 the %@”‘5‘7@8‘“@1}1 as)the1abovelH, brs)

Ref erence Exanpl e 46 usi ng corresponding starting
material s . Reference Exanpl e 47 Ethyl 2, 4-di met hoxy-

= raxymnet hyl ene ) phenyl acetate 1H NVR (CDC 3 )
E’garﬁp‘;r%/edf’%?(zl(sH, t , J=7 . 1Hz) , 3. 76 (3H s) ,
33(4-gathydgheny} ) ; 54f Luoz®-B2piropexy -JHz quino iy -4 -anre

wiSEq R €5l aqchard® §1% Bo' T 4 [heio s

MélzﬁuﬂefmamcesExmm’lce 48 Et hyl 2 4-dichloro -a
é\gﬁd %B&%@E‘% yI ene )phenyl acet ate 1H NMR (CDd 3)
J=7.2 Hz), 4.22 (2H, q , J=7.2
1Ha2, (3H, 1]t-7J26 GSHI;)mJ) 177 (86, 7£433€T H Hwm)),, 112860.86 (2H, m),

(LH, , J= 2 Ref er.e anpl e 4 t hyl

2658 Al oy e Ry ) 2 Ohok Ay bhel- ‘abedac & 4%+ (it 94
JEEREOIR), dppan. 1udP, (BHO-7.21J63H 1 ntz) 7.80702K 3], s)=8.0 Hz),
4.21 (2H, q ,.J=7.1 Hz), 3 86-7.68 (5H m), 11.91

768, (3 szlé?ﬁ?—lz&“hefbé’rs nce Exanmple 50 Ethyl

a- (hydroxynet hyl ene) -2-isopropoxy-4-net hoxyphenyl
acetatelH—NI\/R(CDCIS) dppm 1 .20-1 . 31 (9H m , 3

Exgoplesids ) , 4 . 17 (2H, q, J=7 . 1 Hz) , 4 . 43- 4
3- (ﬂjAéeﬂﬁ’ph@lyléﬁs fﬂ%r@) 8- fa@og&ﬂr 1@—$1§0111904-70ne 12
(2 m Ref er ence

PEkaERd® MdElfhﬁﬁtlaY% Wt@t?r}et hyl ene ) - 4 met hoxy-
Y. a e 1HMWR (CDA 3) dppm 1.20 (3H,
Mt%lgf‘gg#‘%h'ﬁz%o E%%E:%H s), 3.80 (3H, s), 4.22 (2H, q
H-NME7 . (DMBRY ¢ls )6 a6 75 (2H m), 7.02-7.26 (2H, m),
1 9 I 2 7 e e anpl t
é?lﬁoéou"a’ ?Jhyd#’oéy 1erFi?Le) Zaﬁet ox;r/?}g)'hsglnQ%IFIZECEeEll &-02 (24,
t1HINB/RS (HEDC! B8). 8dpenel 1(122 (n3H 7t10- 747 1 1Hz)m) 3. BO72 (2H. d,

rio e 30 Ty, O 38 B (BB T
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Ref erence Exanpl e 53 Ethyl
4- et hoxy- a- (hydr oxynet hyl ene ) - 2- met hoxyphenyl acetate
wabkboBiFR0CDCI 3) dppm 1.19-1.45 (6H, nm), 3.75 ¥GHJP29)8/060804
4.00-4.26 (4H, m), 6.42-6.48 (2H, m, 6.97-7.26 (2H,
m), 11.86 (IH d , J=12.3 HBP-Reference Exanple 54
Et hyl a- (hydroxynet hyl ene)
E H&oPPopoxy- 2- net hoxyphenyl acetate 1H NVR (CDd 3 )

1 3156981 prd 1, 418ikpdFoghiholid-3-¥b
B I T T TR
be¢3—°@te48(2H , 6. 99-7 . 22 (2H m , 11 . 87 (

1 grence Exanpl e 55 Et hyl
-cygpggégpg?tngﬁh%tgﬁé (hydr oxynet hyl ene) phenyl
Medcengt poihk NMVR 2023E3) dppm 0. 35-0. 37 (4H m), 1.24
( 1 3.81-3.83 (2H, m),4 . 25 (2H, q ,
'HRR HMﬁﬁé)d") oy 5t o (2H m , 7. 16-7 . 27

1(@H,(3m), t,12=702 HA)H, 1d7,7-1l.—-12 (215 k), BeBér €3iEe s). 4.09 (2H,

LT Y P

J=8 22 Hz3H, 71 94-798 Y 3H7)m) 2. ¥/. 483Ki1HS) brd) 09 (2H' q ,
J=7.1 Hz), 6.85-6.94 (2H, m), 7.16-7.26 (3H, m),
11.99 (IH d, J=12.3 Hz) Reference Exanple 57 Ethyl

E 1R0%Y%- a- (hydr oxynet hyl ene) phenyl acet ate 1H- NI\/R
(F 3 ) dppm 1 . 23-1 . 47 (6H m :

5 (E4fqorey 8- PBOpOE:s [4- §ovroelidine- 17car§enY37) Pheﬁlésw-

ql@noll;lzll_ogg (IH d, J=12 . 5 Hz) Ref erence Exanpl e

Et hyl 4-nmethoxy- a-pro onyI phenyl acetate

Pﬁ_lGPrJ@ldl D@WGQBO(G?iﬂlYl @cspa , copper (1) iodide

o , and ceS| um car bonate (27.7 g ,
M%’%‘%ﬁ’oﬁ?%mg%e d€d to a di nethyl sul f oxide (DVBO)
H%M’lBtKBMSQm)nﬂppmf et hyl propionyl acetate (3.8 g ,
jﬂm) n doani,gol e Oy 2 g
2%at or’dlér’ 3 ﬂ turqel]?va% %élg’%edm&nd%r&’é ni tg)r()(4gn m).
4 080Phere a6 49 Hzn) 45(:8966 o7 {dur ) , Thels€hcal drlH m),

] Xt S_CQO to.r nmper r and te
7oy ol U Bt o e TaBdebtie- S drpon WETe haod Torng)
11 es0ll (UH)gbEE Xt Ur e was extract ed with ethyl acetate.

The organic | ayer was washed with a saturated sodi um
chI ori de aqueous solution tw ce, and concentrated

e r5e1duced pressure. The resi due was t hen puri fied

silica col um chr omat o n- hexane I
abariere-1oxo 8 onpr 1) 4 AR AR H BT Sao s
dﬁ@@geﬂtge@tzgglggder reduced pr essure to thereby obtain

97 g of oily yellow eth¥ 4- rrethoxy-

Palerbrmvehppwﬁeﬁy(e%@tép@ giedl d: 56% . 1H NVR (CDd 3)
, 1.18-1.31 (3H, 2.52-2.61
M‘?gﬁﬂ%]%&}‘% 383ads o (3H s). 4. (o Ir2m4)(2H m).
'R (DMBP-de Yppme. 84-7.28 (4Hn) , 1 3 . 1 3 ( o .
46& @;ﬁ E&eﬁm%w of dd1a fs@' oM ) Ref FLNeR, ), 4.08 (21,

was ‘prepared 1 n'the sane nanner as th
tab-@ﬁ/@ Réf@r,eﬁcé9t§<a9ﬁal(éfl58m)us?nigB-dorZIOééHonId)ng7 39 (2H, 4,

e e . T et A gt Cote i & IR F&Bé%“ (3 bro)

116129(3H m), 1.85 (1.4H, s), 2.17 (1.6H s
g3:80 and 3.82 (1.4 and 1.6H s), 4.13-4.25 (2H, m)
BB PBH, s ) , 6.85-7.28 (4H, m), 13.09 (0.4H, s )
5Rei@dswcaefﬁmﬁpteyﬁ€8—&rﬂo@5xﬂmm@molm 4-one

FRIFER AL AT g Tl 2. 2 ity

Melting point 210-212°C
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Mel drumi s acid (5.29g, 36.7 nmmol) was added to net hyl

orthoformate (31 m ), and the m xture was stirred for
wQ20wns®29hi | e heati ng under reflux. The resul PCTIgP2008/060804

m xture was cooled to 500C, and

5-fl uoro-2-propoxyaniline (8128 g , 25.3 muvol) and

nmet hyl orthoformate (3 m) were added thereto. The
‘H-neRul(DMBQ- @ )xdppB: was stirred for 6 hours while

atl.ng .under, refl ux. > I @aul b NG, 1 eacty | XEUr$-6.6 Hz),

1'&%3{:{ erF'cg'foiI[]éé {% fo%’ﬂkfgﬁgérgt&%fg?f'aﬁéc}lgggggﬁt?atga )
6. 50der56 qducen) pr &ssnee 99TIH@H  as) dub Wkad -Rect i al.i Zef4-

from. et hanqgl _to er eby .obt ai . of powdery pal e
767 ol 51 ('5%thon'- ngpr %gé%(?pﬂle%y%ﬁno ) met hyl ene

]1-2 ,2- dinethyl- [1,3] dioxane- 4,6-dione (yield :

93%) . 1HNWR (CDA 3) dppm 1.12 (3H, t , J=7.4 Hz),
Example (BH, s), 1.85-1.98 (2H, m), 4.02 (2H t , J=6.3
5 - FEdor.6- B6809ky( 3Hh1Bphen? 201 71H QrdilndLim- % -0e 60 (I H,

d, J=14.6 Hz), 11.68 (IH d , J=14.8 Hz) The conpound
Pade rok BNdedn(phhrbfFehRt€)Exanpl e 61 was prepared in
Meﬁ.lﬂfnga;g@ir{@%‘it a8°d he above Reference Exanple 60,

usin or

responding starting nmaterial s. Reference
‘HEMRIDMSOt dB) [depney cl opr opyl met hoxy-
»f [ 3Qr opheny) ampg ) V1 2, &), daneé hydu - [t], 3k6.5 Hz),
IR EIRE IR T onegil—kﬂﬁlmi(%(%{ om0, 33(}40. A H,
6.92) 7. 20 66310, T8 ,( ZH41n7 )59 1 284- m)378(§44,(1ﬁ:) s)1, #B-é%ﬁ,m'
) 3.92 (2H, d, J=6.9 Hz), 6.86-6.91 (2H, m),
JO7-7.11 (IH m), 8.60 (IH d, J=14.5 Hz), 11.69
(IH d, "J=14.3 Hz) Reference Exanple 62 5-Fl uoro-
8- propoxy- | H quinolin- 4-one
E’@"E’E‘% gﬁuor 0- 2- propoxyphenyl ani no) net hyl ene] -2, 2-
3-disvetigto - 4 1o:3] - sdipwpary - Y, 4 -Gitiydneqé ¥ndlin-3-33) shiephene-2-
) was added to di phenyl ether (15 m), and the m xture
caphelfed¥ds using a nantle heater, and then kept under
wHield powher Pehifplr acefhtey the reaction nixture was
cooled to roomtenperature, ethyl acetate (5 nl) and
Melttiegapeiptol?9)19efe added. The resulting m xture was
1S MR @mmﬁt)][wg?ﬁr@,sul tant insoluble matter was
[

col l ected by tration. The filtrate was _
1yQcr(Bitaltl.i 358- 4 (¥ ard -d0nyt 8% cetthn é“—e)n- e Q8n&3Hi K =65 H2).

6 ?’%-}‘ﬁ% gt hey eby. 1ehbabs 15 g ,0f .Rawreny alamksboous) ,
-Tl uoro-8-propoxy-| H quinolin-4-one (yield; 619,.

7198 NVWR . ( BIVEOB d&4 - y9ism( LH, 08) ( #4473 (1H3=9) g })40 (1H, brs)
1.74-1.88 (2H, m), 4.07 (2H, t , J=6.4 Hz), 5.97 (IH,
d, J=7.4 Hz), 6.87 (IH, dd, J=8.8 Hz, 11.9 Hz), 7.13

Etdmpleddl J=4.0 Hz, J=8.8 Hz), 7.70 (IH t , J=7.2 Hz),
11,04 (] rs) o T8O -g oYY inolin-4-one

st b radh el s S8 A e A kO Pt Mo,

whstéd hwaleay ¢ eReyErasedmtBYanpl e 62, using correspondi ng
starting materials. Reference Exanple 63

MelesRg AFSSyPRET#HOLY- 5-fluoro- | H quinolin- 4-one

i hiNVRDMBYS&) )d @ppappm 0. 34-0 . 40 (2H, 0. 55-0 . 61

)

(2H, o 1. 27-1 .33 (I : 98, (2H, o/ =73 O
1493 gsr%,_ & (Jlﬂ’.4dl’{z§,: f._?}-,;;;as’ (ég%mh }2_#’19613’(631[(&8;)8 4.07 (2H,
tg‘)ﬁ:G J4;|ﬂ721)- ,?Isgﬂt (21?,.J d;,S J(Zbﬁ)ldﬂ) ,1%5:.&321—@ : BIIQH( 11;;,: 19.,8 7.09-

, 1. , =7 . , . r
TRef of Bhc @)exdnpPe (8 81.A1978r Oot3) net 1A gégiprgbbng'-]]a}ﬂ(m'
bi:gl)xi nolin -4 one Anber lyst 15 (1.0 g , a product of

Sigma Aldrich Corp.) was added to a benzene sol ution

(200 m) of 5-fluoro-2- propoxyaniline (10 g , 59

| et hyl acetoacetate (7.7 g, 59 mvl) . The
E%g@?%?g@%as stirred while heating under reflux for 6

hours and using a Dean-Stark trap. The reaction
m xture was
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cooled to roomtenperature, the resin was renoved by
filtration, and the filtrate was concentrated under
WOBBRIBeRIpr essure. Di phenyl ether (20n) was PITER2008/060804
the residue. The m xture was heated using a mantle
heater and stirred under refi8% for 2 hours. After the

cthn xture ed to roomte ratur
e TheETEReR o OBy T RRA T S Gr LI Ha drgne

p@i@yﬁe@@@mbe (Sthyll acet@sefol | ected by fi I tration.

The substance remai ning on the filter was washed with
MelHomgmeingt RYV-2E&Cate (2 : 1), and dried to thereby

bk RpAsO- @s)otipgﬁwdery pal e yell ow _

5-fluoro-2 8- propoxy-1 H quinolin-4 onegleld:
14@%(3PEHWMQ v 116)1d7|§gﬁ=1 88. 67 (3, 3. 7534¢ 3 By ,4-07 (2H,

3—76]4— %E)(Zk' sﬁné 972 (%111 ﬁ);'g ?. dB—«? ‘iﬁo%fa )7 1.3 (1H, s),

7(1324 (JrH) S)101582§I HH.brbg)S)Refer ence Exanpl e 65

5- Fl uor o- 3-i odo- 8- propoxy- | H qui nol i n- 4-one

5- Fl uor o- 8- propoxy-| H quinolin-4-one (1.0 g , 4.52
Erample s suspended in DMF (11 nl), and potassium

SEF b Caf e R e L - W dfulblnrdgone

Whiké Uyseavdsas (elthyl.eab@ﬁaﬁeoomterrper ature for 3 hours.

The reaction_mxture was poured into a sodi um

MehtdIReind £3503416C 25 mol) aqueous sol ution (45

‘miNMR [bBBOX&M appﬁs stirred for 5 mnutes. Ethyl

acet at e was added_t S/Jthe resultinﬁ reaction xtur
S

Laft S3Hrrted J‘ﬂhér@ﬁ cbi 1%6dt-2hg (PHs d bl 3 8fat t3gr' 5; 4.08 (2H,
tfi bt ad g, Bheilel beatmway ,sepasayete end Wwhe 7.77-7.99 (2H,
organi c | ayer was washed with a saturated sodi um
méhl%r?‘ﬁje(]ééu%usléo:ls%t(i]&w, bERY t hen concentrated under
reduced pressure. The residue and the coll ected
i nsoluble matter were conbi ned, and then purified by
Expnple &fel col umm chromat ography (di chl orome thane :

h )1 P i
et B L Y s LI kO S o an-s
onger eby obtain 1.25 g of powdery pale dark br own

I d IH-gU|n0I|n4one (yield:
ng)é Eg‘ﬁ&%ﬁﬁg %ﬁ%%ffsf&?%m 1.02 (3H, t , J=7.4 Hz),
Mé:L?Bng L&fi:(tZHi98mL99°cﬂ 09 (2H, t , J=6.5 Hz), 6.97 (IH,
ﬁqgﬂ% (ﬁzM%OHé) = 11.9 Hz), 7.19 (IH, dd, J=4.0 Hz,
o) pr"H s), 11.44 (IH, brs) The conpounds
1001t haHf of | asmg Bef er enre-1Ecangkeas 65, amB:B?(amr €). 3.89 (3H,

Braho0 L 68 i g tod PELpaiiing "Be aftr 17 matth) albe86-6-94 (18,

m eferﬁm 15xa(lml emﬁﬁ 7.68 (1H, 4, J=7.1 Hz) 7.81 (1H, s),
FI uor o- 3-i Qdo- 2- net hyl - 8- propoxy -I1H -qui nol i n
23nEtHH9R (DA 3) dppm 0.97 (3H, t , J=7.4 Hz),
178188(2H m), 2.70 (3H, s ) , 6.92- 7.00 (IH,
m, 7.17-7.22 (IH, m) Reference Exanple 67 8-Cycl opr
E@WPh‘ét%xy -5-fluoro -3-iodo -IH quinolin -4-one

1 0
3 gllzl m ’ ?P)(nsgil%@rg -8 Bf@ﬁnaml)ﬂﬂ qg\:i.ggl%n%})o’ne
Pele7re<ﬂkpo‘fd1¢r Jeshslmcet:ﬁﬂel) 9 Hz), 7.19 (IH, dd,
40Hz 8.19 (IH s), 11.48 (IH, brs)
%n%Olri':tqu?gl 2%2298 Cycl opropyl met hoxy- 1-ethyl -
B IﬂMRIerMSOBd[;bdippm H qui nol i n- 4- onePot assi um
b te (4 2 ) dded to
1830738 ts fﬁ% '§gpz§ 6 880! )o0"qSrddflsd %42 M sy, 3.71 (3m,
s§-, cycoop(2py ltyetthe- 3-8z ) ud.@736i 8t ot 4IHgw )nol6i. #4-@: Ve 1H, m),
(910 ng, 2.53 mml ). The m xture was stirred for 15
m nutes at roomtenperature. Ethyl iodide (0.31 m,
3.87 mol ) was added thereto, and the resulting
m xture was stirred at 600C for 2 hours . After the

reaction m xture was cooled to roomtenperature, water
was added, and the resulting m xture was
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extracted wth ethyl acetate. The organic | ayer was
concentrated under reduced pressure and the residue
wor®stiseee purified by silica gel columm chr onae@COIRPIBHO60804
(di chl oronet hane : ethyl acetate = 40 : 1 (r) 15 : 1).
The purified product was condEittrated to dryness under
duced pressure to _thereby obtain 750 ng of powdery
pé?e by B)pr b8 (1H, brs)
8~cycl opr opyl met hoxy-1 - et hyl -5-f| uor o- 3-
i odo- | H-qui nolin-4-one (yield: 77% . 1H NVR (DVSO d6)
Ezpprde $634-0.38 (2H, m), 0.57-0.64 (2H, m),
C =143 Hig-
81c§@1c§b7x%g)yﬁl_gr)€'th89c% 1-%t%§1 ?-L'!EJj&oro-»b— (’4 %‘E%ox@lﬁ@ly(@ 1H
quinglin+4-ond, J=4.6 Fh J— 9.0 Hz), 8.45 (IH s)

gg% 2 or o- N-
EE éluoro 2- pgﬂ% xyphe %%%?%%*de A di chl or onet hane

Mebtind @oifn@E0150)150°C5- fI uoro 2- propoxyaniline (10.

1 M I) cooled with ice, and triethylam ne
%%%g€?8ﬁ§83§9 gﬁ éd thereto. Then, trifluoroacetic
oardyalrisid 2(14m$, go, 570 SaraH), mwhs Jadziedl, 3®»nd 4Hhem), 3.75 (3H,

esul 1] i xture stirred roomte far
“hbut? e whe? ot o 6Dn6R et i Ay BE ot & Shg-99 (3,
my he7 resylim, ngdm xt4ire Hags Jest o agz ed Miebh (2H, 4, J=8.7 Hz),
dich{oro t hane. The organic | ayer was washed with
Betltg dri ed over anhydrous sodium sul fate. The
resulting dry product was concentrated under reduced
pressure, and the residue was then purified by silica
EZ@PPE®)|Qfm chr omat ogr aphy (n-hexane : ethyl acetate =
1 e ;fghﬁ{g dyc _Cg)Jiﬁ:%% L e 4-
Sd%/%(e%% 3u-rggelrne{réfe&c)iuced dé{lgsguﬁlgﬂ?%lthere _\E/’kgbtfguc%‘ﬁfé’lé? one
g of powder§lygnq-@-iodo-2-methyl-gopgoRexy 5lH{qygngln-4-one

h t
(368%@‘3/& Q_roiylm?(.g §e é‘%éjc%_?%ﬁéxggl 90%:@01&% %J%/E{:il(ggls%g), 3.3
m(nQH) 1 P 1’ —fpls(ggp](xenylghospm:ao)f@::rqzce)ne déchl@op gpallggium
(37 oot sl bl ool copbey) O o Ptk o)
and4a42Nrsdﬂnumroeﬁbéﬁhﬁé @@meoﬁspsomub@q@héﬂymam1wm@e added to

1 P ST ELBABS ol Ty, S35y the Mutie WS Raateddl 170°C

fbo BO tiniges $nidtownye ]r%cmb):) of Tie Zeaction mixture was

ALYt oot P RoE PREIV ARG\ TPy 0

chrtiegeadutat masphel eravd vaisheatiragramadgrch dfithXoféhiethane, and
hours. The reaction m xture was cool ed to room

washpd it th datedn it rakIitn deyer it SFishe SUET enhygrous

mhBBe L& AHA FARS  t B i HosdeRYratdd Q:ﬁhd@%' r6@hded) pressure.
chr omat ogr aphy (nhexane . ethyl acetate = 10 :

Tipg er%%H“?‘#’q &@Sp Ehemcpuridsiedo Ry epit e @ q}n gedupg dgl’ryzé@atogr aphy
(ﬁ&@ﬁﬁ&&?ﬂé‘t@ljﬁger eﬁr 19&1{061 ! é@o? Go ob £ |y el bW samlea
ester tr| uoro 3- fl uor o-

pﬁ@@p@kwﬁrﬁem@ﬁnhmt%t@d@reﬁeﬂece@ma-”e(s)srueled andoghe residue

w%%%g%g&%hz?pﬂ{&%]e%éé%?ﬁt te *)J Ztﬁécg%%éﬁﬂt% 230 mg of

poweeBy Ht)ited 5EE14gkED - 33r(4-mth0xm1)¢nﬂ ¥4+ 2 -iekhyd) 8 -propoxy- 1H-
qg};gl§n97’ghe (yThlq: %1%) (1 H brs) Reference Exanpl e

MeiEingrsoidrtprapoxy2@-tri fl uor onet hyl -1 H qui nol i n-4- one

1D 5 mM) was added to ethyl ester of
%@Hﬁ%{oﬁsﬁ Egr é{ppgl (5-fluoro -2-propoxyphenyl am no

0).bBt @3H2-EenQ=y .acud) ( 19.79-91.905928, nap| ) 2. 2d 3thes), 3.76 (3H,
m xture was stirred for 1.5 hours while heating under

reflux. The reaction m xture was cooled to room

tenperature, n-hexane was added, and the precipitate

was col lected by filtration. The substance renmi ni ng

on the filter was washed with n-hexane, and dried to
thereby obtaln 16 2 g9 of pomdery mhlte

S ~ T
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1H NWVR (DVSO-d6) dppm 1. 00 (3H, t , 3=1 . 5 Hz) , 1.
76-1 . 90 (2H, m , 4. 07 (2H, t , J=6 .5 Hz) , 7
waeos15@2 (3H, m , 12 . 26 (I H brs) ReferenceCE0uH/@0804
72
5-FIuoro-3-iodo-8-propoxy-2=$4+f|uoronethyl-lH-quinol
n- 4- one Pot assi um carbonate (3.73 , 27 nnDI and
s)i.ofli H@ (23‘1:8!? gJ=62% Kol 6- \?éré %Idg%ﬂ't Ha ﬁ)l\/ﬁ 561 QR i(GH. ™).

Q 3 ), uQr 83 8, 10,50 (1H, brs)

7 géoggiy F{Iuorone hyIS)H-qU|noI$n ‘4-one (6.0 g ,
20.7 nnDI) in that order, and the resulting m xture
was stir S8 LB dvAingl ERaMBLES 68°~to 85 were
saturate og&ﬁérsus%ﬁgg%ggueous sogﬁt?onﬁ

prepla;téd atmettdiee smeemammd aso thheabe*a@tEmniqexﬁﬁr eusm

| sol i ol lected by filtration.
cofﬁgsg &1’% a‘\ﬁé-”%m Srﬁa%e l% ‘wat er, and then dried
over anhydrous sodiumsulfate. The dried filtrate was
concentrated under reduced pressure. The residue and
ExgfRleup8t ance collected by the advance filtration were
5 -¢auBir-8ed-matld 1diss pebyety 4  wifidnal 3-pndiH-eiinolin-4-one

concentrated. The resi due was recrystallized from an

WhiitRy POWERY ot &EHY1h8LEFa% xed sol vent to thereby obtain

pkéiﬁpgopglﬂewggfﬂ9§h$geoxy 2-trifluoromethyl-IH quinoli

"HnNYR bwscmsél@eprles% 1H NVR (DVBO-d6) dppm 0. 96
089@"'(&3{  £9=5=P. d"@zg 11797118@9((221;& ), 23295(4RHs)t, 4.12 (2H,
6.64-6.85 (2H, m), OIHbr;

,ReT=ér ént{e)Exén%ﬁ'eﬁ 23 1135 lBrorrB ]Zﬁﬂyél oppéHeym), 7.38-7.43 (1H,
oxyRheRyk ne r hena Jbrs

m), 9% 837 § il gngemsyg&gsfgsrﬁygpg@ﬁ S %@’i@ (a®,9p Gbzs)
and DNF (5 M) were added to a DMF sol ution (10 n1) of
-brg -2 1- hydr oxyacet ophenone (8.5 g , 39.5 mmol),
resulting mxture was stirred at 600C for 4.5
54Kliiog-o - Pematlsy LHaA-pavporut 2- @ id@ig -4 -21- VHrmmwinoldnd4-one
cycl opentyl bromde (2.0,9 , 13.4 mmol) were added to
Wq#%? P%@ﬁ?%aﬁ?&ﬁg;FﬁP at&hd stirred at 600C for 9
MO Ay peghgrzgﬁeﬂnpgctlon m xture was cooled to room
H%&&gerature mgter was added, and the resulting
BMSR=ded x PRIRT ed wi t h ethyl acetate. The organic

o | ay eramvas , washesvii h, a sat-mraizedzrs,odu)dmzclzborsﬂe s), 4.12 (2H,

dgggus sol ution, and then concentrated, under 3 Y ?ZH a
rlbs®r 82) The- 8% -dde (hHs Then pufri’2dd( g@ & da 5
Ji?@'dim)chwﬁ’etpﬂrarwyael bexane:1ethyl1acepae=9 : 1 )
The purified product was concentrated under r educed
pressure to thereby obtain 11.3 g of oily pale yellow
E%%ﬁggpﬁQpD 2-cycl opent yl oxyphenyl )ethanone (yield :
IH NWR (CDC 3) dppm 1.68-1.95 (8H m), 2.58
5 {BHjom)- 2-mesaylr—%7pz(qnquﬁ) 4 st1gif Jomomg thoxyishenyly) y 1H-

qﬁ& éié# , J=2.6 Hz, 8.9 Hz), 7.82 (IH, d, J=2.6
3 erence Exanpl e 74 1- (5-Brono

PaPe cyellape poyiler y{xidwi apetab@ébne oxi ne

| - (5-Bronp-2-¢cyc ntyl oxyphenyl) ethanone (5.0 g ,
M?%é%ﬁgrﬁﬂﬁ?F néi'hﬁggolved in a mxed sol vent of
‘hiMmr ¢basor )8 dpbn: and met hanol (70 m). Fydroxylanine

onYS B U1 2888, 8 5 A0 Ebh, R, PR, (490020 an,

tang=¢ he mg)xtte;re3vrasgztqm,edl)f,on.ﬁshwum | m)hear.Bng7 38 (4H,
under ref|ux. The reaction m xture was cooled to room
m) eb@r&f Url&l. BR8) t hen concentrated under reduced
pressure. 2N Hydrochloric acid (13.9 m) was added to
the residue, and the resulting m xture was extracted
wi th di chl oronet hane . The organic | ayer was washed

Wi th a saturated sodium chl ori de agueous sol uti on,

dri ed over magnesi um sul fate, and concentrated to
dryness under reduced pressure. The residue was washed
mnth n - hexane and dried to thereby obtain 4.6 g of
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1H NMR (CDO 3) dppm 1.65-1.90 (8H, m), 2.17 (3H, s),
4,72-4.76 (IH m), 6.76 (IH d , J=8.4 Hz), 7.35-7.41

WORYIS2Y 7. 99 (IH, brs) Reference Exanpl e 7BCK{JP2008/060804

- (5-Bronp- 2- cycl opent yl oxyphenyl ) acetam de 1-(5-Brono

- 2-cycl opent yl oxyphenyl )ethahene oxinme (4.56 g , 15.3

mmol ) was suspended in acetonitrile (100 m).
Expppilent{}i1) chloride (507 ng, 2.29 nmmol) was added

_the thg_ an hga gt 4o
3 e 8 R e 8 B Sl A i sl H-ome
Patex red epovedec deitbglt acetrdm)t enper at ure, and t hen
ncentrate n o.feduced pressure. The residue was
Megtgﬂlgc?%:'on%d?t#'gﬁét#oronet hane . The organic |ayer was
THviRsH e(DMEC-ds p dadnuir at ed sodi um chl ori de aqueous
lytjon, a t.h concent ed under _reduce
o'égegé ret'T‘ﬂ%ﬁeS&AUeTV\lgg {:ﬁrt'nqtpugff%i'édﬁﬁy'sfﬁoc'&'&gl (28, m),
2.eal yBH, cdy ornatseganhyqg ( odwsane) , e hyd @it &t eF86.6 Hz),
1). The purified_product was concentrated under
6.8230c88 bHisMire 7t B3t hetZedyHobfdi ntQ: 33 GHof PEF)y pal e
yell ow N - (5-brono-2-cycl opentyl oxyphenyl ) acet am de
(yield: 75%. 1H NWR (CDCl 3) dppm 1.67-1.94 (8H, m),
Expmpge (B} s), 4.75-4.81 (IH m), 6.72 (IH d, J=8.7
H8i0ré- 2 Ond i1 -8l prdpdey® 3%ni sy 2 L ol S4-
RO ddﬂj Jzngégt&);ﬁg:fzb o gﬁggﬁga%llgi%&g?%%% one
Whizecpewdeie ntgtihyly aaetatr) Concentrated hydrochloric

Ld _( N ded to an ethanol solution (100

?e%%;"ggfgﬂflzg%g’r%@né?? cycl opentyl oxyphenyl )acetam de

H(RMB (PMSOL8sH dpmmi:), and the resulting mxture was

irLed for [ [ under ,ref | After,

030, GBL T S P L (O fn§0m2fgérpg3rha't Gre, 44t (2H.
t ,S5N=$08i Hm) hyalreexi7d20 st imgn (18227085 (a5 addedlot0 (1H,
brost ain a pH of 11. The resulting m xture was then

Sltracted with dichl oronet hane. The or gani c | ayer was

washed with a saturated sodi um chl ori de aqueous

sol ution, and then concentrated under reduced
ExgrReeufd. The residue was then purified by silica gel
3-qal-piiie Chy DifRiiRPHaniy) {$-f1gwaee 2 -Ab Y1 AL 9radpexd- 11 -

The purified product was concentrated under reduced
AYPeddBré -9 t hereby obtain 2.97 g of oily pale yellow
Whatkl 88Rder- aptydexyaniline (yield: 100%. 1H NWR

(CDC?B) dppﬁmﬁgz- 1.89 »(ISH, m), 3.80 (2H, brs),
Mel t1pg4pgbnt 1385-@5Y,C6.61 (IH, d , J=8.4 Hz), 6.75-6.81
Lys( I .

HS%UQ%%%r%@%-yI - 8- propoxy- | H qui nol i n-4-one .
1.90F(88s ot 3- VolUd 81Zdr opofkQ=1 HRQUi2E0| M)~ 420R€ (B0 sig, 2.91 (6H,

2. 24 S ended j J.xed saglyent toluene
o2, § AR "B BRI b irs e SoLuey bl €86%8%00 (un,
m)aci7d00762ZH ngd,, A=6t7aKz b, tF.ildrh&n L7 phtl pmne L9akbafillimbrs)

(130 ng, 0.11 nmol), and a 2N sodi um car bonat e aqueous

solution (2.25 m) were added thereto in that order.
ExBmplei X¢ure was stirred under a nitrogen atnosphere at

00C for, 20 _hours, Affer the reagction m xture was.,
5-FIUPER" ol FoRmRreRnePEt [Tamaht & S R oReTIsd H-GHifs Hin-4-one
Pales birbwh gpdiradrur(e thgs @xdtreaed)ed Wit h di chl or omet hane .
The organic |ayer was concentrated under reduced
Mejitdggupeint h@%é@ﬁo%e was then purified by silica gel
'HC MR NTOMBU-Rt @raphy  (di chl or onet hane @ net hanol = 60
) 50 : 1). The gurifi ed product was concentrated

1 (r
1-l?r?dé|gHveHuc'éﬂ7-p?é‘¥§ur 8fal vwils (28or ytalPr P2 et s oth. 4.12 (2H,
t,e%h%”ﬁkyos.télﬁrse.*éx‘é phir i 180 1807059 PPYEETY) ,PAbCO6 (1H, brs)
yel I ow 5-fl uoro-
3-furan-3-yl - 8-propoxy-| H qui nolin-4-one (yield: 58%.
Mel ting point 214-215C 1H NVR (DMSO- d6) dppm
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1.02 (3H, J=7.3 Hz), 1.78-1.87 (2H, m), 4.09 (2H t
=6.4 Hz), 6.87-6.95 (2H, m), 7.13 (IH, dd, J=3.

WO 300845¢029)  7.67 (IH s), 8.11 (IH, s), 8. 51P€T/rll’20§§/060804
11.50 (IH, brs) The conpounds of the follow ng
Exanples 2 to 5 were prepar‘eﬂcﬁ'l n the same manner as
t he above Exanple 1 , using correspondi ng starting
mat eri al s. Exanple 2 5-Fl uoro- 3-

Exg,ﬁpf_éu;(yo 4- met hoxyphenyl )

xy- 1 H qui nolin one Gray powder (ethanol)

3- M%; eﬁglpﬁyph@whbécfimw NS 6y PEpRAKY 1lihguinolin-
4-63& , J=7.3 Hz), 1.79-1.87 (2H, m), 3.84 (3H, s),
409(2H t , J=6.4 Hz), 6.90 (IH dd, J=8.7 Hz, J=

Pale hrquyz) powdep- (elhy zaqeﬁ)ate)’ 35-7.39 (IH, m), 7.56

H dd. 1= 0J=13.5 Hz), 7.87 (IH s), 11.40

ey bo fuptcial 8

‘HNMR (OMBOBdr @ppmy 3-t hi ophen~3-yl -1 H qui nol i n- 4- one

0B8] Fyll ol L PAUPL) ofEinonPS 1320802109 5 (o

s)1. 3574 @81,( 2, ;)0 (42H)8t(,25~l=6t8 HZ)56 64 585, 5%. O, (hnl)l

, J=8. 17 J= , 3.
o-§655 755 O )y Tl o g .ﬂa o (i 8ty 370
(IH m), 11.42 (IH, brs) Exanple 4

§3 Chl or o- 4- net hoxyphenyl)
ExaBb1¢ f o- 8- pr opoxy- 1 H qui nol i n-4- one Pal e yel | ow
5- PQMGﬁdS {-gtdranob) J\./Eiimemlynoenpragaxﬁlﬁpqhtbbm 4-one

DVSO- de) dppm 1,02 (3H, t , J=7.3 Hz), 1.78-1.86
Pa@zrpr?wra poydgr (efhyk acetated (2H t , J=6.4 Hz), 6.90

= 12.0 Hz), 7.10-7.15 (2H, m,
Megilcgligdﬁ?o d%ﬂg\]%‘c} J= 8.5 H), 7.74 (IH, d,
HJ‘E@% 1(DM§P d7) @PPPEH, s), 11.45 (IH. brs) Exanple 5
r o= 8- 0 (A Lqr iglol 0 h

0'-§F y%l g%’l ﬁp@oﬁg) Pa?'e-ﬂggrléfgpg\/\g nﬁz e?%hzlﬁgle(;MNEIS)l'né'lo (2H.
t, deﬁtSZia).ZJ&L@ZIISLEWR(%PDIVSO d®). 6dpprP9 1( U8, (MBH, 6t.86-6.95 (1H,

S T RO T

339Hz J88Hz) 7.35 (2H, d , J85Hz) 7.73
J=8.7 Hz), 7.91 (IH, s), 11.45 (IH, brs)
Ex%?'g'%%ldyG 5-Fl uoro -3-(4-nethoxyphenyl )-8-propoxy- IH
5-Fubhot 3 1 4-methedpbiesiyiot- 8:dropoRy €2 - tra fluodone tiofl - 1H-
Si drich Corp.) was added to a benzene sol ution
quﬁfgg%?ﬁ “B¥® 5-f1 uoro-2- propoxyaniline (16.25 g , 96.0
white! powdsk etoivbxane (0% akbbY) ene) - 4- met hoxyphenyl
acetate (21.34 96.0 nmol ). The m xture was heat ed
Medikdag P@FTI”U)U]OOEH@ hours while using a Dean- Stark

ixgap @MbolalNGippd:rred. The reaction mxture vvas
cooled to roomtenperature, the resin was renove

1.00| {38t i bn,Ih@ HRS . f L 162k SUWd2He oM end r &l e@ﬂm&ép 4.11 (2H,
t rgdlécﬁohﬂ essuBe (21D pends .6t ey, (401917, 24ag 4addeyp), tlQ) 11

‘the residue, and the m xture was heated using a nmantle
(Heabs®) and stirred under reflux for 2 hours. The

reaction mxture was cooled to roomtenperature and

purified directly by silica gel colum chromatography
Ex@apdhl &8 one thane : methanol = 100 : 0 - 30 : 1 (r) 20 °

: The [ [ MBS unge _
S—F‘l %J)Ecédypr&e}gsﬁr e%! ir e resi E%gggggéng%t% St gﬁ (?ulnc?lm 4
orfer om et hanol to thereby obtain 5.28 g of povvdery pal e

Paé fVﬁg}%wspctwﬁieﬁet(ﬁoQ%%ehﬁt)hyé BESERSS | Hqui nol i n-

Melting point 134-136°C
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4-one (yield: 179 . Melting point 196-197C 1H NWR
(DVMBSO-d6) dppm 1.02 (3H, t , J=7.3 Hz), 1.78-1.86
w@ 24dg/1mo0r9 3. 75 (3H, s), 4.07 (2H, t , J=6.4 HeQT/JP2008/060804
6.83-6.96 (3H, m), 7.11 (IH, dd, J=3.9 Hz, J=8.8 Hz),
7.53 (2H, d, J=8.8 Hz), 7.887(IH s), 11.50 (IH brs)
The conpounds of the follow ng Exanples 7 to 46 were
HpN%aﬁ'%Q-ﬂsl ppyane manner as the above Exanple 6 |,

[ coLre d S [ [ e’
o.é@F{ég%roEg f&o% h?ﬂbxia?wé fgedm(tz‘?lr s 4. B9 ge6.6 Hz),
6 .5986 p6 o pRH.- lml-)l-qll.anIBSﬂf (@He Mhi t 2. govdar, ¢t hyd.08 (1H,

Set ate) Melting point 193-195C 1H NWR (CDCl 3) dppm
T’05 (3H, t , J=7.5 Hz), 1.82-1.97 (2H, m), 3.77 (3H,
s) 4.05 (2H, t , J=6.3 Hz), 6.77-7.02 (4H, m),
E7.2(j-77§9 (IH, m), 7.42-7.45 (IH, m, 7.72-7. 74 (IH,
©8/83 (I H, brs)Exanple 8 3-(2 ,4-Di net hoxyphenyl)
312~ blinerigy Bmanepasyyl ﬁmlrm@h:bns%ﬁcs&;gaizetﬁﬂwomemyl-
owder (ethyl acetate) Melting point 116-118C 1H NMR
H-gbépaiigndsignel. 07 (3H, t , J=7.5 Hz), 1.84-1.98 (2H,
pale) yeB1d# d O%Jaexs n-Hefthd nys) acdedfe(2H . J=7.5

Hz) . 6.54-6.58 (2H, m). 6. 77-6.02 (20, m), 7.38-7.42
Me(LrtHrlgmpqan 17%- 177‘51(|H m) 8.79 (IH brs) Exanple 9
Ly Ok U@iMB0R al oxy- 3- (4-net hoxyphenyl)

H-I I—l-gﬁllrnol i fi- (Ei{)pﬁg White powder (ethyl acetate)
1.00 {BHg Poidr7.-#082)94C. 16+ NVR ((CBC B) . dpp?d (B6H, 39, 4.11 (2H,

( 0,k&) 9 H s , 58
t,( 8¢ 8'5nz)3 3275 (gﬁ %%68 & 12-&?,4 ’oﬁm(z’f@a_, Ezé?d fﬁz),
7. 81 2B 63H,, m‘J 16800 (1H,1bish, m , 8 .80 ( IH brs)

Exanple 10 3- ( 2, 4-Di chlorophenyl)

-5-fl uor o- 8- propoxy-| H qui nol i n-4-one Wi te powder
Ex@ephygl 8@cet ate) Mel ting point 256-259C 1H NWR

3 —_(( 9%@%9%&%’{"- S%ff lu 0L (%rotpo’:zyg igtrugqu})fmet%yl ]é'g' 6

quin®8if- 4$¢ndﬁ , 6 . 96 7 . 72 ( IH m , 7. 37-7 .
n‘?I 7.757.77(IH,
W*‘ﬁfe pgyder 4‘2‘ PGFPP%?EBY PEeil 8- Et hoxy- 5- f
M14€hg- §Olr(1_4-1r§qt_ngggtphenyl ) -1 Hquinolin-4-one Pale
- yel | owder éet hyl acetate) Melting point 155-156 0C
%M‘%@D@ﬁé)&?ﬁbm 1. 46 (3H, t , J=7 . 5 Hz) , 3.

1.9b SsﬁH £$ 3n—)7, 34Hz)141(2<b‘| (:ﬁ{ t] b6=7.8 hE)) 1, 76/ 1. é1- ng m),

2. (52I‘PI #)(ZH 94d. @27(5IH=F):br49)1I2x§1ﬁﬁlet 123'35L (62HZ) 7 13-7.29
6t I Mei oy Rhenyh)gy 8- et hoxy- 5-f
¢ uo?g)- | H qui ﬁoﬁ n- 4S%me Pal e yel | ow powder (et hyl
acet ate) I\/bltl ng poi nt 154-155C 1H NMR (CDO 3) dppm 1
el , J=7 . 5 Hz) , 3. 73 (3H s), 3. 81
Ex(ag‘éig’{' 4 .12 (2H q, J=7 . 5 H) , 6 . 50-6. 53
5-F2Horea) 3+ (% fBaoBopBeny RH 8 -propoy 3%~ T i¥A upkbme iy 1 - TH-.
2 H m , 8. 97 ( IH brs) Exanple 13 3-(2
qugglg) h‘?oorrgoephenyl) - 8- et hoxy-5-f
Briowor pewdeirUinrbkikand- otleyPalcetyek) ow powder (et hyl
acetate), Melti ng EOi nt 236-237C
Melting péint 154 °C
'H-NMR (DMSO-ds) dppm:
1.02 (34, t, J=7.3 Hz), 1.81-1.89 (2H, m), 4.13 (2H, t, J=6.5 Hz),
7.10~-7.31 (4H, m), 7.80-7.86 (1H, m), 8.08 (1H, s), 10.24 (1H,

brs)
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1H- NWR (DMSO- d6) dppm 1.40 (3H, t , J=7.5 Hz), 4.17

(2H, 9, J=7.5 Hz), 6.88-7.00 (IH, m), 7.22-7.32 (IH,
WOoregog/150038- 7. 45 (2H, m), 7.64-7.65 (IH, m), FCTaP2008/060804

7.75 (IH m, 11.40 (IH, brs) Exanmple 14 5-Fl uoro- 3-

(4- met hoxyphenyl ) - 8- nor phel88 4-yl -1 H qui nol i n-4-one

Pal e yel |l ow powder (ethyl acetate) Melting point
Exguple)$2C 1H NVR (CDO 3) dppm 2. 75-3. 22 (4H m),

R R A KN AL S SRS I T

trf(ﬂlkwomﬂe):hﬂalﬁrlcnlimlwﬂm@ 3- (2-isopr opoxy-

- n r olin- 4-one Wite
Pafpl% %?X’?EE M%Z:het %8%}%’ |Anégét%t)t:e t 204-206 0C 1H NMR
Mej(ﬁD@ @bldppmsllmc(SH, t , J=6.3 Hz), 1.23 (3H, s),

1,87-2.01 (2Hm , 3 . 83 (3H, s ) , 4.
Hé@&(é&ﬁg?g))dgp "3 Hz) , 4, 34.4 . 50 (IH m) ., 6.
1.66- (63H &Q g2#,3mz), &.7778-61. (23, (H, 4nL2, (ZH, 50, (J 6.6 Hz),

| H 80 (IH d, J=7 . 5 Hz) , 8
7- 197735(41 I-(I6Hbr‘§§ & éZEG B uor o- 3-

(4-raet hoxy- 2- net hyI phen gl )

- 8- ro oxy- | H qui nol i n-4-one White powder (ethyl

Ex Mel ting point 197-199C 1H NMVR (CDO 3) dppm 1
5- Fll%c(—%'ﬂlsbproﬂy‘f@-?, @- glé%:%ox_*}pherﬁﬂ.)ZB pggp&%ll-{lhun.?3%1n -4-

one3Hz),6.706.94(4H n),?.O?(IH d, J=7

tR1 (addbatd-n-H&k Hz) , 8 . 80 (IH,
rs)ﬂgE)xdgrur:plzg %1551 FI l?or on3- a2nef)l5uoro 4- met hoxyphenyl)

MelBimgy qudy- LPEgLANE! i n- 4- one White powder (et hyl
1L =&t han Mel ting point 230-2320C 1H MWVR
?@ﬁ?@sﬁ &@n Sy (3H t , J=7.5 Hz), 1.80-2.00 (2H,

1.60) (318, ao (ng 3sz) 4. DALE A6H,t 4, J=7.® He))., 16784169D3(2H, m),

4 ) L B, ) T i M e

7.228¢6/) rnc)l [ dl 98 - (11 bidd )- qui noI in -4-one Pal e brown
powder (ethyl acetate-n-hexane) Melting point
100-1050C 1H NWR (CDC 3) dppm 1.90-2.08 (4H, m,

ExampPle 320 (4H m), 3.81 (3H, s), 6.81-6.94 (3H n)

7.29-7.34 (IH, HW% 7.55- éZH n&& ﬁ &
5- ﬁ;yor@r3rf pﬂ-Zﬁy )ZT%ﬁﬂﬂﬁngig Epropo qu1nolln ohe
whi e E]%(ﬂﬂi@f =By D oxod Y )} hexane)

-5-f1 uor o- 8- progoxoy | H qui nol i n-4-one Pal e brown
Mebbiwie rpqisxthyl3attt & e) Mel ting point 118-1200C1H NVR

H(r@%js(%hsépam gbofl® (3H U, J=7.5 Hz), 1.39 (3H t
: -1.98 (2H, m), 3.75 (3H, s%q
0. eaH$31ﬁn )t §= 5156H:55 (AL(6H)  de. %263 &2 )( 2 B?n)l 879 :48H m),
7. | H ) |

r’s")s.%(a m%o £) %Zzu(oz;%_&_ 5=6.4 #P- 2.18)6. 54 60| W),

6-@ﬂ=68%¢)r@fjbxy\-)2 re2@okydh. @i.ym), 7.69-7.70 (1H, m), 9.29 (1H,
- propoxy- | H qui nolin- 4-one White powder (ethyl
acet at e-n-hexane) Melting point 113-115C

Example 85
5-Fluoro-8-propoxy-3-thiophen-2-yl-2-trifluoromethyl-1H-quinolin-
4-one

Pale yvellow powder (ethyl acetate-n-hexane)

Melting point 149-150°C
'H-NMR (DMSO-dg) dppm:



1o

15

20

25

30

35

1H NVR (CDCl 3) dppm 1.04 (3H, t , J=7.5 Hz), 1.33
(3H, s), 1.36 (3H, s), 1.80-1.95 (2H, m, 3.72 §3H,
WOP08/14038 (2H, t , J=7.5 Hz), 4.50-4.71 (IH, RKCY/IP2008/060804
6.49-6.53 (2H, m), 6.78-6.86 (2H, m), 7.34-7.38 (IH
m), 7.42- 7.74 (IH, m, 8.889%IH brs) Exanple 21
5,6-D fl uoro-3- (4-nethoxyphenyl
1008 (BHepbxyI+ H4tiznel LnZ6=-Torf0 K2He B) owh- Woldd: tet®n4 Hz),

(s AL e Rl T Ce R I L
(2H, m), 3.75 (3H, s), 4.11 (2H, t , J=6.4 Hz), 6.93

E led8 J=8.8 Hz), 7.38 (IH dd, J=6.5 Hz, J= 12.3
, .g4 (2H, d, J=8.8 Hz), 7.81 (IH, s), 11.50 (IH,
S-Erlﬂprﬁxaﬁﬁlhmrﬂ-z-&lBBeM Iﬁeﬁhdxy@thengl)(m{ quinolin-4-one

(cthy! aCBCRERp-REF PR o A e o pReph K AURe Tn-4-one

((50ViBig, d6) 48 pme 1 )3. ZSfﬁBéh udrorﬁc%cidoelc(a‘shhg ML) 3 nfim&L) ,

2H =6. 3 Hz 7.84 ( S) 89-8.00 (IH, m

14 %Séﬁ@hﬁéﬂ'@?@m@%@m?&r slgh%elao Blﬂe?ﬁé)—
d:)ctﬁ_or()m&tﬁ@ﬂlé Hoplexs gpoENY DPPF) a3 @lg, N0~ 840fflol) and a 2N

Qr.ange powder (ethyl acetate) Melting point 236-237C

sof R PRIREG) 3AUgRPM Saluytion di mi) wege agided. jogk, 2-
dzgl?é,ﬂh\?ggégh%t%’f‘(% mg_g Sjﬁl 1333 m:&‘tz&e(égk Jﬁ%atte(& a¢ §36“c for 10

J=8. 3
minutes( $PLCEOWaVE-gerckpy) . Aftey [the aqachsm MipEUrg 2gass

d'c?])ed %081?‘0&}: Hzenﬁ)ara{ﬁrg(i (ﬁic’ﬂ'xlo%o)nggé v%]szl.]:‘zd ed, and then

Cycl opropyl me "t hoxy -5-flTuoro oxypheny
fJ)lurlathm woth rCeJAdmewaal eapwiddowusontlee {ittrpite was

|

%%’%t(%pgm@igﬁg%%ﬂ%h%é aIPé)'aﬂl %%ghégésgci% Efa@%@ (%%rganlc

lalyeat was3driedd, over) ,anﬁydﬁo‘n@@ H}agm)es:.ﬁmQQui(ﬂ:H;e d a,nthHeIﬁ)
6 |H..dd, J=3.8 Hz, . J=

ccfpricpn®a ) ¥oayBhd oty méseRii b 186,

pudidieldr by &kbiga geZ.SF]:BlﬁrN; @B&loﬁm?ﬁr&pﬂiy_-o’lﬁldml ! )]ba?‘rih@ﬂ‘lane) .
met hoxyphe - - quinplin -4-one
s, BU P P Wo8: FURCSIRREd) ShAeT Hiser Pressire, ana
trﬂa'lé'e'éi.agg 1%@%&9&5;@.%?&% ﬂﬁ:fH Hm) i;-g@:;%n@geHﬂl@d. abiptate to
m), S

tigrebTs OBERt RO of Bowier) SiRRtly ossnge Bl flugzo-5-

fLih&nQQ LR - P4 -Sne h@ny?ﬁ) -NH— 1ihe1thUflde (yield: 70%).
(4- met hoxy fhen yl )-4-oxo- - di hydr oqui nol i n- 8-

M%ﬂlt(})(sg psmby q%@étla% de Pal e br own powder

(Rl a 6§| oi nt 229-231C 1H NMR (DVSO d6) dppm
1 H, s) 1196 (2H, m), 3.24-3.31 (2H, m),
3379743§ 3HS) ) 6.- 214—1@ 7(72+¢|1Ht. m) J=6. % 1100 §384-m) 137 (WH7.15 (1H,

m)g]r ?) 5%1?32%2(} H, nBr S) Sﬁga'}_n%ﬁ)ae (§?8I\fn I "hl.f%o lél%lijg?8£éﬁ

(4- met hoxyphenyl ) -4-oxo-I, 4- dlhydrqu|noI|n 8- yl oxy
1 propyl }'I‘H‘:‘et I&%ﬂﬁgﬁfljﬁs O&P'Phgefollowing Examples 87 and 88 were

prepared in the same manner as the above Example 86, using

corresponding starting materials.

Example 87
5-Fluoro-3-(4-methoxyphenyl)-8-thiophen-3-yl-1H-quinolin-4-one
Pale yellow powder (ethyl acetate)

Melting point 183-184°C
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Pal e brown powder (ethanol) Melting point 120-1210C
1H NVR (DVSO-d6) dppm 1.96-2.06 (2H, m), 2.88 (3H,

w3 20083502 3.30 (2H, m), 3.75 (3H, s), 4.18 (ZpCT/IP2008/060804
J=5.9 Hz), 6.85-6.95 (3H, m), 7.00-7.16 (2H, m),
7.54 (2H, d , J=8.7 Hz), 7.880¢IH s), 11.34 (IH, brs)
Exanpl e 28 5-Fl uoro-8- (N-isobutyl-Nnethylam no) - 3-

"H ¢ MMRretDMSOy 8k rdpDm:- | Hqui nol i n - 4-one Wi te powder

t h,i paj nt - 14 N _
’ Z%w@%‘dé? 4" (el T 1]7(32, @‘?: W 695754 (31,
m)(| A 76n7 ,8@. (611 (BH, ¥0,62.(80,(RPHs)d , J=6.75 Hz), 3.79
(3H, s), 6.91-6.99 (3H m), 7.46-7.57 (3H m, 7.88
(IH s), 11.02 (IH brs) Exanple 29 5-Fl uoro- 8-
Ex@ahipile op8 opyl - N- met hyl am no) - 3- (4- et hoxyphenyl

- | i nalin.-4-gne ife o er (et acet at . .
o-bere P H o et e 3 Fhoc SRR s e apBAv L B quinolin-
—bﬁH S) 106(3H s), 262(3H s), 3.10-3.18 (IH m
3H, s), 90-6.98 (3H, m), 7.47-7.55 (3H, m
a;le 76%150 IQ‘PW‘-:’?F (Téh@;ﬂf 3994267 s) Exanpl e 30 5- Fl uor o- 3-
Me(ﬁlf{gtﬁ@igyp@rgyb)” @- (N-net hyl - N-propyl am no)

Hgui nolin -4-one Pal e yell ow powder (ethyl acetate)

lHI\MEil(rFB’IS{S’GIde mmec 1H NVR (DVBO d6) dppm 0. 79

3. (7%Hé3ﬁ s)] Ts 584':'%) 921(§ﬁ lm);"g 7(3%3 7g‘4b .89?}%).(,8?.(6%)':':7.66 (2H,

m)m §.8 'ZL3997 (5'»11 (rgm,. )03 1180 prsn s) 11.07 (I H, brs)
Exanpl e 31 5-Fluoro -3-(4-nethoxyphenyl )-8-(4,4,4-
trifluorobutoxy )-IHquinolin -4-one Wite powder

Exgmphe| 84cet ate) Mel ting point 171 172C 1H NVR(DMVBO" 6)

TR g ni) By B i
7.11 (IHMedelJ¢3(E}ﬂinprd-8 6x¢t8 pfbpﬁ&yé?kﬂ dhhydfé&uinolin—

W e Foa” o i atagD) ved sipieracd 38 o ke

sol4edt hyflreithznaal i(B-181) yarax yHET Pyl | 23,13 2uNi retidm

;grea ?rovvn armrggggsl%?l dé&l et hyI et her) 11I—:|1;q;l xture vas

sﬂi&HedS&t ﬁbdﬁot%m@@réﬂﬁiefﬁdk 33h$§r§3FWaﬁ3b wﬁslgd&éﬁ*t& the
J=6 . Hz) 7.14 (IH dd, J=3

reﬁftlgn. gn:g:’q_lE:)e ﬁng5t1(1gH t Hregu%;f:;nmlxtpxglweﬁ Hax%gacted
wikth. é@cﬁiéﬁoﬂéﬁﬁhngxaﬁHéQJ o 4a f@PQ%%PR%@ﬁEd with water,

).-5-fluoro -8-propox gui no 4-one Pal e yel |l ow
drdgddeyey é%érgﬂesa@@t ﬁtli-ﬁa%l Endg cee@mt@@dz (90&TFhedR under

re@?ﬁ@@ Hz) 1 76 % %Jiéb?;ot}ta n, 380311 1#@%&%1€e 4-(5-
flgogg-&- @@(%Hronpacy V.‘l.zil?lYﬂIO(Iuinohll)ﬁ-’y.lﬁbe(thb{LC cdcid

(yis1a? §8dy. 7.79 (IH s), 11.25 (IH brs) Exanple 34

'H-NMR (DMSO-ds) dppm:

1.01-1.07(3H, t, J=7.3 Hz), 1.80-1.91(2H, m), 4.09-4.14(2H, t,
J=6.4 Hz), 6.85-7.24(3H, m), 7.75-7.78(2H, m), 7.92-7.95(2H, m),
11.51(1H, brs), 12.84(1H, brs)

Example 90
5-Fluoro-3-[4-(morpholine-4-carbonyl)phenyl]-8-propoxy-1H-
quinolin-4-one

4-(5-Fluoro-4-oxo-8-propoxy-1, 4-dihydroquinolin-3-
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5- Fl uoro- 8-[ N -(2-nethoxyethyl )-N nethylam no
]-3-(4- nethoxyphenyl )-I|H quinolin-4-one
whyasoshbori de Pal e yel | ow powder (ethyl acet ap&)/JP2008/060804
Mel ting point 100-1010C 1H NVR ( DMSO d6) dppm
2.78(3H, s), 3.08 (2H, t , J%b-3 Hz), 3.33 (3H, s),
3.49(2H, t , J=5.3 Hz), 3.81 (3H, s), 6.94-7.02 (3H, m
y1) etz BBA @390 mg) 0 gmmﬂem rgrphpling (P$45 M%) 1.14

I
mnngﬁfl uorgﬁgépr poxy- ?ngﬁ' qﬁ?ﬂﬁqﬁ)on?iv%n?t eop%?/vdmo” were

adfetihyd DMFet(aDeinl el andgheomiktuse -wEs Gtiprafiat room

RN ST, o0 Rl Ty, B 8y Gpcores

un(i%H rédyced pt@sbidte, dand the. @eblzdye Aved7 then, purifieds by

s:La.J.ca J§e§4 %ﬁg’u gl?'f'%a?c}gﬁgpgljy;‘ (El%k}?lé@ﬂhtﬁa}lg {. égtﬂaa%l =
3oExampl ermd pﬁlrEEﬂ@ﬂopﬁodI(cﬂ: Raaish oy edhiated ﬁndéﬁ reduced

N T e Ty S ST T
t (QN@%S’@)OWHH%.W 88 ﬁi éBhovdery3wik Ot 8. BE1wddo-B» ) 4- 3. 75

, 2H, m), 6.84-6.94 (3H, m), 7.16
(morphoine J-pagbapyl yeery } 18 -PFoBexY 2Hi- %11110&1 “4 RS

yée% (ﬁé—% s), 11.10 (IH, brs) Exanpl e 37
Cyclopentyloxy 5-f luoro-3- (4-nethoxyphenyl)
Mellthingupoioht r234-@36°®al e yel | ow powder (ethyl acetate)

) _215C 1H NVR (DVBO- ds) d

Hiﬁ% (}ﬁ%ﬂgh ! 1712OOEGH mf) 3p%n(3H s )

1.024.(98, 4t 9571.4 Hz), &,83-1.855 (RHH, min )3.40-3960| (BHdm) .
7

'(q9H,(%§),t11.‘2‘g5?|*%5)'bré?§ (Q%H(lﬁssmg ?EfGLGH%) g1/, m),

uor o

7 (4- etihyd s ui4$8 anHzphely69 B pldopdx9 B Hz)ui r70I9i1n(11Horﬁa)
Pal e Il ow powder (ethyl acetate) Meltin oi nt

144 {$8e B¥eRnR (CD(CI 3)ydppm 1. 0)7 (3H, tg,pJ=7.4 H) ,
1.85-2.04 (2H, m), 2.50 (3H, s ), 4.07 (2H, t , J=6.6
Hz), 6,80-6.94 (2H m), 7.27-7.31 (2H m), 7.56 (2H

Exprple-814 i) 7.74 (IH d , J=8.2 Hz), 8.81 (IH brs)

5 a1Re 3394 %&H&Jy@heﬁyl § 41 -ﬁﬁﬂl@)ly BhpAybIxy-8H-quinolin-4-one
(tetrahydrofuran -yl meth |, Hqui nol i n- 491 one. Pal e dded
yel | ow potefimy Yﬁ-‘y‘%d%lc(eftoét é'-)n Rt i 1Ry “i?bl e 21884 ) Ve adde

t&%% QQ&@&&@)(@IOM) éng—ﬁ-lJo'i:o(—bH(clnﬁletﬂm%hén?Q) 8—

m), 2.02-2.09 (IH m), 3.65- 3.83 ZHHP)

p:cmxyS)lH quinokin44-gne §400 gngyl. 22 Q@Oh) odhe lXﬁ)lre “was

ei%d(s 535 ggllﬁl £&h g;)era A g‘:‘bﬂ 190minkites8 HethyT8idadde (225 mg,

IH s), 11.20 (IH, brs)
15(a|mpjlé wassadtllegd)r@.exg:to@ 4a1ﬁ@t ’jﬁ@ny¢§ult1ng mixture was

I Whigh
ot AP, S S b T B D ot

wéreimﬂﬂeﬂ. 86 tBé reactidpn7mixtiie tb 4@gpargpe (the mixfure into
txﬁ?)fa r§1 Ell‘h% J]E%I'lzicHa) 'ye% u}% ?;'%}1 ?i)wn.@hgxg’atjexod' dS::.)?.EId over

anhydrous sodium sulfate, and then concentrated under reduced

pressure. The residue was then purified by silica gel column
chromatography (n-hexane : ethyl acetate = 1 : 1). The purified
product was concentrated under reduced pressure, and the residue
was recrystallized from ethyl acetate to thereby obtain 365 mg of
powdery pale yellow 5—fluoro—3—(4—methoxyphenyl)-l—methyl—B;
propoxy-1H-quinolin-4-one (yield: 72%).
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m, 11.24 (I H brs) Exanple 41 8-Cycl obutyl met hoxy-5-f

| uor o-3- (4-nethoxyphenyl) -1H quinolin-4- one Pale
wq@ edososopowder (ethyl acetate) Melting point 1BGFHI4G/060804

1H NVR (DVMBQD 6) dppm 1.79-1.93 (4H, m), 2.04-2.09

(2H, m), 2.76-2.81 (IH, m)»923.74 (3H, s), 4.08 (2H,

d, J=6.8 Hz), 6.83-6.93 (3H, m), 7.11 (IH dd, J=3.8
MGIJEC,iHQ-BOQIt—Izl)47—14§2C(2H, d, J=8.6 Hz), 7.82 (IH, s),
ulivr (tlﬂéé d? anpl e 42 8-tert-Butoxy-5-f |uoro-3-

(4- met hox -1 Hqui nol i n-4-one Pal e brown powder
0.08t KPH, at:etth?e& Hzet hiyi 72t (#81,) mel 8i vy (#Bi.ns)208-298CH, t,

-é—, ?Ng)ggl\% &) dBE?[]“% .I?%H(O%.gl(gBﬁ) xﬂ)33776 1@3? gi (1) m

7.5757. 62I—K2HJI, m)l= 8 86HZIH, ®)B2 (IH, s), 10.95 (IH, brs)
Exanpl e 43 5-Fl uoro- 8-nethoxy- 3-(4-nmethoxyphenyl)
-1 H qui nol i n-4-one Pal e dark brown powder (ethyl
acet at e) The- blbﬁbcétﬁhﬁﬂdﬁ):hdpﬂﬁll&ﬂﬁ@ EXHnpses 2 Yo 94 were

). 6.87-6 7. 1H, _dd, J=3.8 Hz, J=
prsBired) in tnk, saR, myines A8 £hg, FBOTS NS S daind
co&tﬁspbﬁ&ind5§ﬁaﬁt§n64m§téii&l#l - 8- met hoxymet hoxy-

3- (4- met hoxyphenyl )-1H -quinolin -4-one Pale dark

brown powder (dichl oronethane -nethanol)1H NVR (CDO 3
ExampRBRMm23 . 44(3H s), 3. 76 (3H s ), 5. 20

) 6 . 76-6 . 87 (3H m , 7 . 18-7 . 23 ( IH,

#,thylﬁ ~£i33010-8( 4gme thexyphegyiy) ) 8 - propoxyy 1H-pRinelin-4-one
whdte péw&em &Qﬁ)aééeapé 45 8- (3- Benzyl oxypropoxy)

-5-fl uoro- thoxyp enyl) -l H quinolin- 4-one
Mel:bé:nhgbp@mtaimi‘rpﬁéﬂs solid 1H NVR (DVMBQd 6) dppm

1552 3.68 (2H, t , J=6.2Hz), 3.77 (3H,
S“Q‘%f')ﬁ'%s}’ gﬁfdﬂﬁ")\l =6.0 Hg) 4.48 (2H, s)? 6. 84-6.(97‘

1.00H( 3k ) t, 79<B-37 Hed , ( LERO n{ 3H, 7l: 27=F.89HEBH, 1 M9-1.B85%2H, m),

> 8ale ab 05 BB o o)y ATt oo 0% e,

6 .04~me0Ro3phan)yl ¥ .22 H7 qri n@H, nm)4 DNE0 Qe Iarowas 7 Hz),
83)%0 gﬁ;us solid 1HNWR (DVBO-ds) dppm 1.32 (3H, d ,
3.76 (3H, s), 3.98-4.24 (3H, m), 4.54-4.69
(2H m, 6.84-6.96 (3H m), 7.16-7.30 (6H, m), 7.54

2H, d J=8.7 Hz), 7.78 (IH s), 11.19 (IH, brs)
EX%;‘I’QF@ %347 8- Cycl opr opyl net hoxy-5-f | uoro- 3-

1-((4~rehbyyan k) £1doA®t 11 4- @ HbREbhhyIH-BNBroPELy - 1H-
lyst 15 (350 Rg a pcr>oduct(i of Si gﬁngbAl r|4)ch gorp.) was
TGged T4 W Denzene sol ution (40 nl) of

Wh%'t%y b@@éf’l%é hhax¥tadsy | uoroaniline (760 ny, 4.2
and et hyl a- acetyl 4- nmet hoxyphenyl acetate (1.0

Meé-tlng noxmlbll)OS -488°G he mi xture was heated under refl ux
mf_ml&ﬁg{,@ipﬁ) Wi using a Dean-Stark trap and being
stirred. reacti on m xture was cooled to room
0.96-1.09 (6H m) 1.77-1.89 (2H, m), 3.65 (2H, t, J=5.0 Hz),
3.78 (3H, s), 4.02 (2H, t, J=6.8 Hz), 4.72 (2H, t, J=5.0 Hz),
6.94-7.04 (3H, m), 7.23-7.29 (1H, m), 7.57 (2H, d, J=8.7 Hz),

7.93 (1H, s)

Example 94
1-Cyclopropylmethyl-5-£luoro-3-(4-methoxyphenyl) -8-propoxy-1H-
quinolin-4-one

Pale yellow powder (n-hexane)
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tenperature, the resin was renoved by filtration, and
the filtrate was concentrated under reduced pressure.
WaRoosei9929 ether (2.2 m) was added to the resi d(&/JPANI$/060804
the m xture was heated using a mantl e heater and then
stirred for 1 hour under refl9@%. The reaction m xture
was cooled to roomtenperature and purified directly
Meghtizgl pednyed0-&&°@mm chr omat ogr aphy (di chl or ome t hane
yr thﬁ@_— 80 1 (r) 60 : 1). The purified product
H\/\g@concentdrgétgpapnﬁnder reduced pressure, and the
0 +36si0dbdé (4H, meler MsOANBHzet, fI-0mdetiryl hcb-dt.80t ¢1H, m),
there ai n 120 LY =P yeld o
P e o e 2 U o e f, 8198 0s (3, m,
7 128-11e 8¢ phEtly Im ) .2-TnélLhyl 66 H 23U m)l,i A< d5 o, ( \s)el d: 8% .
Melting point 167-169C 1H NVR (DMSO- de) dppm
0.35-0.39 (2H, m), 0.54-0.61 (2H, m), 1.31-1.37 (IH,
Example?2923 (3H, s), 3.76 (3H, s), 4.02 (2H, d , J=7.0

, 6.80-6.94 (3H, 7.08-7.18 (3H, | ,. 10.62
S HigorRr B (S oY b} & TRF PSR M Bl 8-980 vias

prepar ed A @ildAg oS SMStHERY &o18%ibh e( S have oEX 80Pl §orb/-3- (4-
usi ng corresponding starting materitals ., Exanple 48
metherpphenyt) 18igroPexy ¢ dn@ipdighdngng (249 mg, 0.76 mmol)

waé-d%@eexu%' Hawei pgl Qﬁe"iﬂrféﬂ%lE%% 618%1?% épmiﬁmé&tﬂ)ﬂbmmme

acet at e- n- hexane) Melting polnt :
(4-99smldeyasippfided theretop 48H the pixtupy-wassFtizrednat room
em te holtd- DTER) 77 (3Kl
te Pj%%?gri‘iéﬁ?r & bot 5;951%% H a%r) gng} i ‘?ﬁ"?ﬁ‘e@ﬁfléﬁ??*e added
tolc;:_lwor@aq;{g:icm gr)ix@ggﬁm andothe resultant insoluble matter was

El ] o a3 vl : o
o BSE00 PLERRG Dl (1 b UL e
organdcnieyer wess swswentiedted unde2- dedecdd xyesisiiare TH

Jveadn - RYLL di Qr.oni cid (752 vedo ' - bis |
=iseoapt R SRS ohPE, Folltinlay o B midtoranlie (pijec. ama
thi aliktnoeewad gnericaedl by $Pdida? GBRPEY) urfy chrpmafo§O3phy

mol.), and 2Nsodi um car bonat e aqueous solution (2.54.
(GHPIREPB SR & BEEREnPLSTIA] rig sU pnei bhr | The IpiFitied
prdlert. wasecdhodntiratedsusder nediueed9pbésdire .2 QY Sacetate

under ni trogen _atnosphere. After the reaction
WaH ??jf}fag mscﬁgﬁﬁaéglﬁﬁ Bonresiyer afhe eSTyRlieds Wate collected

by ddadradien | ReadhRaull th0e AN WR tWRS, extd aderd avit8 to
ethyl acetate. The organic |ayer was concentrated

t ¥ PRERER P96 89s OF cPOURIY e lee¥plley i lnen-3- (4-

hyRiHokd b8 i1 L 16 Ol Hb1G - Q0BA QU . 923).
%{Oﬁpoggﬁ)fﬁhaﬁ@: Qgetlﬁanol :l&l%Sq:UB%g( e)apuflzf"l)ed

Megrtdagcpoiat 2WIn@5af€ at ed under reduced pressure, and

HLRAR (M0l &bged from ethanol to thereby obtain 185
ng of powdery pal e brown 5-fl uoro-

1.83p3Poxy- 39pY+3 dz)-, 31y 78 H- Ui (RH.i m)4- dnes (2] &, J=6.4 Hz),

e \V T8 it 2342236 .0C 1LH N O-._d6) m
6'%?’0#?3%#' tjl% Bosty 'ré)?%lé'}g- f.]dsey%@é Q%ZS') ’J—i%gﬁ%g.ﬂj-lz
(1, dd-6J43+2)Hz,6.098.61 k) dd].41=828, Ha, J=dl.& GIzhiz) 7.77 (1H,

7. 13-%. (l,H,_\m 37:4.-42 (WH m, 7.97 (IH s),
sk %I-‘"é. ggﬂ(ltﬁ,s)m ;‘}‘%94@%’. j%”s()l H - m), 8.77 (IH d
J=2.1 Hz), 11.55 (IH, brs) The conpounds of the
foll owng Exanples 50 to 66 were prepared in the sane
EWﬂ‘g\rAﬂggs t he above Exanpl e 49, using correspondi ng
5 -StiRiblcb NG~ APd:istyA I35 4 EXpaBd:ePHeng 1y ( fu Bphiholin-4-one
3-fluorophenyl) -5-fluoro-8-propoxy-I|H-quinolin-4-one
Pal e yel oWlgeRaed TRy e thoxvmbieryl] 7601 quigolin-4-
onk HMVR §DVPQy dfib19 pg}&b Séuéb;er{d%%_'ihmd%éffox%nﬂ%}]ané- €40 m1),

e
(3H, t , J=6.9 Hz), 1.75-1.89 (
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4.05-4.14 (4H, m), 6.90 (IH dd, J=8.7 Hz, J=12.1
Hz), 7.09-7.16 (2H, m, 7.32-7.36 (IH m), 7.52-7.58
W@ bddg/1s029 7.87 (IH, s), 11.45 (IH, s ) ExanplBCBHIP2008/060804
5- Fl uoro- 8-propoxy- 3-pyridin-4 -yl- |H quinolin-
4-one Pal e brown powder (ethadsl )Melting point
259-261C 1H NWVR (DMBO- d6) dppitl: 1.02 (3H, t , J=7.3
andz the1sygpens\®O Fes podpled @O -1 in a deBhdnel)ices bafh. A

d Ll d
g 55 146 i el o S0 o
mleqclqredwas JsiGlrred pt  $00B0tqundralingg Exaarq'ﬁ @ob2s. Ice water

h | .
ot LURSG: i R AYBAEY et pacricq, pigpore. ana tho
refaiiiant| Inddlutilegmpbiet @28-230e8€d I-bihll\ﬂil(ﬂi)%@andel)‘he

.01 (3H,_t =7.3 Hz), 1.77-
sghes; fendciting, o, J5d- g e Wpendafigh pitbe, ariea
and=pRArifirdd Wy ¥a1Ecl2gétttolumn, chrdfafoddfadt, N,

7.34-7.63 (4H, m) 7.88 (I1H, S) 11 40 (IH, brs)

(dichloramethane ¢ 4mEFh?P%e'nyq : : 1 = ethyl acetate :

methahbl O£ 04 8- OPaKE- bl Ot 680 prbadee nﬁaé/\lf&dr&em&\@lﬁéd under
e%lthﬁ acetate) Melt] ng poi nt 153-154C 1H NMR (DVSO-d
p

BhES U%2 a(nﬁHetPY aeetaferyms ghary qdgiqd o cypgtallize
thaz ):esidﬂ@J 11('5@ dr%)'é‘tag!; g%ez.?e %%l(lgﬁltedl b}éin?.Lt%alé?L)m Aeddhea
w:.%:@ ﬂ:Eyi Joemte., 2@@3#1@% Jto rhs@elez Hpbtrin 369, 09+ powdery
paﬁ.egi %rHj ﬁl)uox%l*84ﬂy§.{:&y bg_s()4 ai]m:fpl'%hy%.) 1lH-quinolin-4-

yl phenyl)
Onleudiiféegdpr‘%ﬁm)xy | Hqui nol i n-4-one Pal e red powder
b t.180-181 0C 1H NMR ( DMSO
Me&%;‘p‘é oRGE %@?P@Sé (teddmp B8 %—i& Y'1.71-1. 83 (2H( m),

Hzmmﬁoms dpmeZ(ZH t , J66Hz 684691

o P o)l M1 QT TE g S e o,

d4JéB 8| Ho) 0-A-TaX 18, ps ppoxyad (14; dbﬂy):l,r aquUi7eol(LA; 3ond ),
z ife powder (ethyl acetate) Melting point
1123% gg%oé””ﬁl NMVR (DVBO- d6) dppm 1.01 (3H, t , J=7.3
177191(2H m), 3.86 (3H, s), 4.09 (2H, t ,
§|z 6.90-6.99 (IH m), 7.17-7.22 (IH, m),
Exﬁf“gé(h, d, J=8.5 Hz), 794798(3H m), 11.48
5—@'&hbrb¥§9(£>!@lmb§y5§-xﬁeﬁ{ IY Y Of ';;i)xly[ -4H-quinolin-4-
pyrrolidi ne- 1-carbony|) phenyl ] inolin- 4-one
al e red powder (ethyl acetate) |\/E‘|t| ng poi nt 236-237C

1H NMVR t J
1 oo é%ﬂ@n &?133?1% g@gég%{(f%l_lo r%l mzlofbg\!@ s added to a

dighgosomgthans @g’let@?n(ﬁ-lm% PE 3- AR -((I4HlSQPJ)OPOXY-2-
Hz {.
oo g tstpbe el S fh 7 Brthisd .

11. 40°( |
The4méaxbu:ee prasp oy rred 4ati ooy @qmpamture Fogl 1) hdur N Water and

dléhﬂ‘o”wﬁ{éﬁ%ﬂ?ea%@% Eﬁh&d b‘Ec? V\Eheo %d [tlg)gt %lctl:%:geet 4 %) separated.
The organic layer was then washed with water. The washed organic
layer was dried over anhydrous magnesium sulfate, and

concentrated under reduced pressure. The residue was then

purified by silica gel column chromatography (dichloromethane :
methanol = 10 : 1). The purified product was concentrated under
reduced pressure, and the residue was recrystallized from ethyl

acetate to thereby obtain 100 mg of powdery white 5-fluoro-3-(4-
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Mel ting point 235-237C 1H NVR (DMSO-d6) dppm 1. 02
(3H, t , J=7.4 Hz), 1.80-1.89 (2H, m), 2.97 (6H, s )
wWQ 20080800PH, t , J=6.4 Hz), 6.89-6.93 (I H m)PCT/JP2008/060804
7.15-7.2Q(1H, m), 7.39 (2H, d, J=8.0 Hz), 7.67 (2H,
d, J=8.0 Hz), 7.90(IH S)~9%2.41 (IH, brs) Exanple
58 5-Fl uor o- 3-furan-2-yl - 8-propoxy-| H qui nol i n-4-one
hydzpEy bt gigthsampbeny &) htprapesyt di-weindig-doone (yield: 90%).

O-d6d 1.02 (3H, t , J=7.4
ﬁ‘eﬁé?mw"fﬁ%gw?ﬁﬁ ) 10 (2H t A Hz) |
HENIR, - (@MS©- (b H, Appm:, 6 90-6. 99 (IH, m), 7.15-7.21 (2H,
1'@%%}3@% 4,056l ufy; B-A01(kE 28) mL a4 6a(hE: & S)y . 07-

4 .32KRHor o, 8r@r.6pdxy ; sstm@mmza-, yih} | H6 PLi-60O0N1YE; ane, 7.02-

d t at [ ti int 211-213C
" T PRy DN 30503 ShlE. 1450 R0Rl 8 52
1.78-1.90 (2H, m), 4.10 (2H t , J=6.5 Hz), 6.92-7.20
é?ls_l) rEnx)aPF‘B éérépound (02f ‘the %ollowf}:lg( IEgamSle 98 v?ass IJ:'glpared

in3+t68- Shho nemireX 858t RE AsbOE ExAmPi8Ysl Oqiding tBrBesgbnding
I t hi ophene-2- carbal dehyde White powder (ethyl

&89 at@Iialsy poi nt 190- 1910C 1H NVR ( DVBO- d6)
dppm101(3Ht,J74Hz)179188(2H m),
4.08 (3H, t , J=6.5 Hz), 6.92-7.00 (IH m, 7.18-7.23
Exe{ﬂnlen?f} 7.32 (IH, d, J=5.0 Hz), 7.98 (IH s),
- - rbharBdy - 14. (ol 1B S o
%gﬁﬁge&g(lis (4- D rr%?'ﬁ%ﬁ’ gﬁﬁ %&l]‘?l £ 1h! §lino1in-4
ones- f | uor o- 8- propoxy- 1 H qui nol i n-4-one White powder

h t oi nt 206-207 0C 1 NWR
wn%@%ﬁ%ﬁ&lwﬁhéﬁ%)o t , J=7 . 4 H) , 1. 79-1
Melt88g(p&iht 908-209°C 90 (6H s) , : 07 (‘2H, t , J=6
) 2H, d, J=9 . O Hz) , 6 . 82-6 . 90
H(Nﬁdﬁ’ésog?’g‘%ﬁ‘( L 14 (IH M, 7., 45( 2H d,

1.929 (3HD tz)JI=7.5 Hz7}6 (.8H120 (2Hllm) 18.13 1 (3H,brsy), 4.11 (2H,

a e._623- ,A-_Di hox
t. ?g%oﬁ%f&%&%ﬁ&)‘r)ﬂ Eg%wr%'lgpér}g%y nQ6 phIR ek ﬂovwef] .25 (2H,
m)(ethyd euet a)e) 1bebsi (o pei)Nt 12193 24BE YasHVR
(DVMSO- d6) dppm 1.02 (3H, t , J=7.5 Hz), 1.78-1.88
(2H, m), 3.76 (6H, s), 4.07 (2H, t , 3=6.4 Hz),
Ex§m§5e6997 (2H m), 7.08-7.16 (2H, m), 7.30 (IH, s),

7.82 (IH,. s 11.28 (IH, brs npl e 63 FI uor o- 3-
5-FEURED 13 "B {4: mBhOA@'P%\?agbkylﬁﬂl&a%prﬁ =gnYne
Wi t e pomenyéﬁéayioﬁ%eaa&a) 2&\/&1 tang wagl aad@éiicélaﬁcethanol
1H- NVR (DVSG-d ) dppm 1

sojupyon k8 muiy) of §- f@l@@@metbyxyrnemmﬁ (14— J 6.3
b 3 el g1 D e Bl

was- 6RiBedl redt 196Xy pon di hoBxry| Thé- s‘ﬁmmed ﬁiptummad _ldoqmed to
robiCkbiladea e Pah8 1EGRANIPLyRELDY! (A0S 15 wbE! Lddih
thereto to obtain a pH of 3 to 4. The mixture in which pH was

adjusted was concentrated under reduced pressure, and the residue
was then purified by silica gel column chromatography
(dichloromethane : methanol = 50 : 1 — 20 : 1). The purified
product was concentrated under reduced pressure, and the residue
was crystallized from ethanol, collected by filtration, washed

with ethanol, and dried to thereby obtain 165 mg of powdery pale
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1H NMR (DMBO-d6) dppm 1.01 (3H, t , J=
1.76-1.90 (2H, s), 3.83 (3H s). 3.8

9
W@ 2068/150020 J=6. 3 Hz), 6.39 (I1H, d , J=7.
H
e

7.3 Hz),

(3H, s), 4.07

1 Hz), BCBER2608060804
(IH, m, 7.13-7.17 (IH, m), 7.68 (IH d, J=7.1 Hz),
7.81 (IH, s), 11.23 (I H, brsy6Exanpl e 65

3-(2, 5- D net hoxyphenyl )
dark. pres &-@lypﬁﬁo&;mdmaﬂr Rol # nretharerrbengl) et od@lin-4-
ongewyéldﬁtcegt‘lat e) Melting point 156-157C 1H NVR ( DMSO-

dé ppm13(3Ht,J73Hz)180190(2Hm)
Me$t§59(131—:!,n13)2703272q3H s), 4.09 (2H, t , J=6.3 Hz),

6.94-6.95 (I H, , 7.73 (I H, ,
11, 18&?%%H br d)pgh’lanpl e 66 ( m) ( °)

3. ascg/@mom)opﬂ 8t hitkky -dd ekl 5%, | Jrork®.3Hz), 6.90-6.97 (3H,

h phenyl ui nol,i,n one Bro
# gi%tgt'e}jnghex é)%ONgIL]tl(%Ig p mﬁ Ig@- ?g%’?gt%s), 11.40
(111{|—|—Nk®(DI\/BOCI 6) dppm 0.34-0.38 (2H, m), 0.57-0.64

(2H m), 1.27-1.39 (4H, m), 3.75 (3H, s), 3.92 (2H,

d, J=7.2Hz), 4.60 (2H, q , J=6.8 Hz), 6.91-6.99 (3H,
Ex@nple. 100 (1 H, dd, J=4.5 Hz, J=8.9 Hz), 7.60 (2H, d ,

J=8.7 Hz), 7.98 (IH, s]? E_xameale 67 5-Fl uoro- 3- . .
5- F&gﬂ)é? Tl%'x();ﬁﬁgaﬁ) ethyIthiophen-~3-yl)-8-propoxy-1H-quinolin-
4-odenet hyl - 8- pr opoxy | H qui nol i n-4-one 5-Fl uoro-

3-iodo- 2-net hi/ - propoxy- | H qui nolin- 4-one (400

ng, 1.113nketY u°W'ﬁEPF¥8X§pW€?BRXYbérrémiéh&@?%{]wﬂplﬁg:" y1)
th3 ogh&®1 2-cakbh1deRide I(gi g y| 8h9s RiMJI0) wher §Q§§‘é}?ded in

di chl oro pal l adi um (I I oro net hane conpl ex
ethapppr(3 ml).1e0dngodipm boxebydrided( kP - 24 agdi vas added to

th‘éaé %IIS@A&&QU%RHS ePI%l J:tm:% est?&@%ﬂ 50 room

me t hoxye than m xture was
temparetues £O70AChoBY. 1Q)thl4wpmstl(mme: mﬁﬂa\aeidedato otje reaction

X 0 t 00 e .
s E06eE LN 1 e 0 5 BB S YR HTREA B S arten
oveirl BJIHY@:‘OAHS mgheat@eobu&ﬂaltedanﬂl oorwtthanted, undelr reduced
washe th wat. r. was .dried over

., Ih
D BRROR ou R D T R C PG R CONCER: Par e Lom
chmodatogmiuqeddmchssmmthﬂme f: emettmmam& Bloen pyr iTheed

ilLica col unm chr omat chl_or onet hane :
£ o a0 A= (og e ateg) BIGRY ARHFCOBERR g and the

rebﬂ&ué&ﬁé:@rﬁero&ty%daﬂnﬂﬁd readeC @dhpl esSatifte d0dthBfeby obtain
resi due vvas recr stallized fromethyl acetate_to

L10p8P 8 SBEt ap T LUoGRIET § 2 WY PRI B kophen-3-
yl()48ﬂﬁf ghinoiimme {§181@P%@0%) | Hqui nol i n-
-one (y| el d: [ting point 211- 212C 1H NMVR

Me@DNN}PDJG)t dﬁéml% ®8 (3H, t , J=7.3 Hz), 1.79-1.90
ey ( I{pﬁlHs),376(3Hs),4.10(2Ht
Hmmﬁsoa&f% 6. 93-6 . 95 (2H, m . 07-7 .09
1.02H(3W) t, W=7.32HZ), ¥379-1.88 ({RH, m), 8301 (24, £, ) J=6.4 Hz),
0 I r The, €0 u Q h ol g
4'llzigar(r%ﬁés(i 'ﬂso%?zé/erg pé)e{)&g?eg:dl o Ejh% Egire érracgr?n% s (1H, m),
7.flhe7 abdvEtEx avipl & 8757 UKl (dHg om)d es?)&ﬁﬂjl(rigi,ssér;tlhg% (1H
terials. Exanple 68 5-Fluoro- 2-nethyl- 8-propoxy-
“pyridin- 3-yl- | Hquinolin- 4-one Wite powder
(ethyl acetate) Melting point 190-1920C 1H NMR
Ex%gﬁg}”?@ dppm 0.99 (3H, t , J=7.5 Hz), 1.77-1.89
1, , 2.27 (3H, s), 4.12 (2H, t , J=6.7 Hz),
5-6186r6- O I-hgdroxyprdpdtr)F32] 4(hEbhdiyphehyd§~ THAGuidddin-4-
m, 7.63-7.67 (IH m). 8.40-8.50 (2H m), 10.70 (IH,
ODfr s) Exanpl e 69 5-Fluoro- 2-methyl- 8-propoxy-
3-pyri di = (4=8éniidiyiprebbRy) 45-3NRioro-3- (4-methoxyphenyl) - 1H-
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VWi te powder (ethyl acetate) Melting point 265-2660C

1H NVR (DMSO- d6) dppm 0.99 (3H, t , J=7.5 Hz),
wa200843009%2 (2H, m), 2.28 (3H, s), 4.12 (2H, tPCT/Ir20083060804

Hz), 6.86-6.94 (IH, m), 7.17-7.21 (IH, m), 7.25 (2H,

d, J=6.0 Hz), 8.55 (2H, d -~93=6.0 Hz), 10.72 (IH,

brs) Exanple 70 5-Fl uoro-2-nethyl-8-propoxy-3- (4-trif
quinedénet tene/ dHeAPl ¥. -4 Hflimmeili) nand - a0 Paiad Lpditmvwarbon

CHELE) ASMaBECks St 38 B2 ARl e

at. 59 (£d, 71 holrs iflefr dHhy&rdgen llatmoib@héﬁé'l (I atmdsphere)

an% gugggctezﬁ 1:? %3 gtzﬁi}?lc( lredu%lbn l'te ﬁf’rac{l}f"gjl éﬁlg%qree was

copled- td-tadwy ltempayajure, and filtration with Celite was

-5-fluoro nmet h i.n-4-one Pal e
copBioE it TR HAE AT e FEP b DETAHE #25. Sopgentrated
unB.Hrl\leil(lM@reéﬁhrdel‘ﬁe G duéHvat thelr puilidd By Iilica
3H, .t , J=7.5 Hz), 80189(2Hm),223(3Hs
gglpgrp.l cIH:omaJ:cgrgp]pé)(dwhjl@r()gﬂthqme Jagthapp} = : 1=
Ogr S )2') gxlg%p (ﬂelﬁ‘%;_fﬁéh , prod@fst! wdd GehbeMatellundet! f&duced
PrESERERr A fbehFPsBde ofas FoRceRtbpkrRt -t Prypese i dilereby
obgg%nggﬁ% to% Qﬂ@e&af]@tﬂﬁdwnaﬁﬁBﬁgﬁgué\@ngﬁg 59911%1‘07 8-(3-
hyng'lZ)?PrOHOXY)T'? 14 mgthqxymhemyl ) - PH-quigrqLiB4-ong (yield:
5313(2H t,J=6. 8H), 6. 8-7. 20( 4H m , 7 .
.5 (IH m , 10 . 70 ( IH, brs) Exanple 73
'HINME, - (DMB-Hy) ddmpmepheny| )

L Rael 2 iy e &7 S HTEY Rgopsi M) 2 st B a2

4.§3MBIHd6;rsv)ppm 82-6.9% (BH, m),, 74 (115 W), J=1.9 BO- U= 8.8

1z, %9 48D . B0 PP 30 (2 )Y 1) e

, 6. 80-6 . 89 ( IH, n) , 7 .00 (2H, d, J=8 . 7 Hz) ,
7 . 11-7 brs) Exanple 74

5- Fl uor nge gg&;?cf% gﬁhghﬁl ;ollow:&ug Example 102 was prepared
in- ZhEaesAyed m&m@@pax ythdt+£Bbvieo EkAmA1 & NEo IPah@ 1h§0&8rres|€ondlng

pomlerdg%at acet ate) Melting point 196- 197 0C 1H
stapikey 1. 00 (3H t , J=7 . 3 Hz) , 1. 80-1

91(2H , 2. 25 (3H, s ), 4. 12 (2H t , 6 .

8 Hz) 846.92(IH,n),7.157.29(5Hn)
Exammée b@z( |H, brs)Exanple 75 3- (2 4- Di net hoxyphenyl )
5-F2ubk408 ZZ-T%EB Q ' &%d Q -

rgvvn po-ov\(;jer %&? a%}%gtgu ol n{”il Eﬁl(g'iirg) in-4
OoneH NVR (DI\/BOde) dppm 0.99 (3H, t , J=7.5 Hz),

0; 3H, s), 3.65 (3H s), 3.78
Wh%%%,péﬁ"?%.((%?hf’g%c?g?g%):é .8 IS—’|)2), 6. 51S6. SQS%ZH, m),
MedtB0gGpdht 26-a1y’C 7. 11-7.17 (1H m). 10.47 (I

b[gpﬁ (I%)s,%@)le 7}@ p.Fluoro -3-furan -2-yl-2-nethyl
propoxy- tﬁ)w nolin -4-one Pale brown powder
1.qet KgH, at,etlmGe)ZHk/bltj;m;ﬁ AGHnt s2033284-0A2 (3H, m), 5.25 (1H,
brs), 6.84-6.96 (3H, m), 7.12 (1H, 44, J=3.9 Hz, J= 8.8 Hz), 7.56

(2H, d, J=8.8 Hz), 7.86 (1H, s), 11.20 (1H, brs)

The compounds of the following Examples 103 and 104
were prepared in the same manner as the above Example 1, using

corresponding starting materials.
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1H NVR (DMBO de) dppm 0.99 (3H, t , J=7.5 Hz),

1.78-1.89 (2H, m), 2.47 (3H, s), 4.10 (2H, t , J=6.8
wWo008/18022- 6. 54 (IH, m), 6.67-6.69 (IH m), BCBER200R®B0804

(IH, m, 7.15-7.20 (IH, m), 7.67-7.68 (IH m), 10.66

(IH, m) Exanple 77 5-Fl uore8- (4-nethoxyphenyl)

- 8- propoxy- 2-trifluoronethyl-IHquinolin -4-one Wite

powder (n-hexane- ethyl acetate) Melting point 170-171

(DVMSO-de) dppm 1.00 (3H, t , J=7.3 Hz),

Ex%?l% oH, m), 3.80 (3H s), 4.11 (2H t , J=6.5
5-¢Elord: Bd 4(-@ch@b<yphhﬂ8717) Bz progoy-TH-28i0d Hin - jone

Pa%Q uor o%f“@ﬁiéﬁ%ﬂ&lp a%eérggp&xy- 2-trifluoronethyl-1Hg

Melthed ipbiht ape-Peé°e yel | ow powder (n-hexane- et hyl

Mgl ting point 134-136 OCLH NVR (DVEO- d6)
H?ﬁﬁ%ﬂ%@s@g i’sﬂ% . J=7.5 Hz), 1.76-1.90 (2H, m),
1. 431(13f¢2H; t7=7.3=8zp, Hz)80-4..39- 62ﬁ5 K 2H, 3me) (3?1 2.%)7 B31 (2H,

7.81 H,_.m 10. 08 H hrs) npl e
'SJfﬁ - B ?'ilét)hyl6 ﬁ'&néaﬁenfl) J=8.- Py )0 g- 61205@% S r‘??s 5 Hz),
7.hwonenet @yl I348. quirgl i m-410nenfale yrld ewmowder.so (1H, s),
(n-hexane-et hyl acetate) Melting point 176-1770C
11178 NV DS d6) dppm 1.00 (3H, t , J=7.4 Hz),
1.76-1.91 (2H, m), 2.94 (6H, s), 4.11 (2H t , J
Hz), 6.75 (2H, d , J=8.8 Hz), 7.03 (2H, d , J=8.8
Exqample 7414 (2H, m), 10.00 (IH, brs) Exanple 80
>-Bgbfip i YO oy 3 (4 pethoroypheny) SHH- quinolin-4-one
Pale obreowthipowdgswliethgneliexane- et hyl acet at e) I\/Elti ng
L nt 187 1 I\/R(DI\/BOd6) dppm 1.00 (3H, t ,

M?rg %2}%0%{% , J=7.5 Hz), 1.77-1.91 (2H, m
Hawm(msz @d) @eEm:q , J 7.5 Hz), 4.12 (2H, t , J=6.6

1.El_5'zz+uoro(3§i7 (nj (?:Lé%g%h"e"rluﬁ%é GhH 3Pos) eyl e 88, 5 00 (1m,

m)- 86PPAPOIH; 241 r J8 KHOnethph- |(HHYi Aol Urs-4-Bap, BT oso (1H, 4,

o] r - hex -e e ing. 1 5C
3-BRENTR | v 485 cbort=o Tou2 sty 11 (1,83 1y A6 (1 Cors)
1.81-1.89 (2H, m)413(2Ht,J65Hz)710731

4H(g$ 7.80.7.86 (IH_m), 8.08 (IH s )", 10.24
Pharmpoglegigal fegt 8% 5-Fluoro - 8- propoxy- 3-(4-trifluor

EvaTBAH0%Y R Dhptdvanedt ide HOEOBROAYHial dy8ehnetidh using
b 4 one T’aTe red povvcrer (n Tiexane et ﬁyr tacet at e)1

=6. 6
Hz)

phgg r1d::1r1Z1m3 ﬂ;@)ﬁ 1 77- 1. 91 (2H m) 4. 12 (2Ht :
6H, m), 10.44 (IH brs) Exanple

83 5- FI uéflohlznﬁlrséwé? lagtona-oadilh dippRePHIYSY in which
mltgcﬂéﬁﬁgRﬁilaHtﬂUi@?'%éE“&hjﬁQ@d by MPP* treatment (Bollimuntha

S. et al., J Biol Chem, 280, 2132-2140 (2005) and Shang T. et al.,
J Biol Chem, 280, 34644-34653 (2005)), improvement of the
mitochondrial dysfunction was evaluated on the basis of the
measurement value of the mitochondrial oxidation reduction
activity using Alamar Blue fluorescent dye after the compound
addition (Nakai M. et al, Exp Neurol, 179, 103-110 (2003)).

The human neuroblastoma cell lines SH-SY5Y were
cultured in Dulbecco's Modified Eagle's Medium containing 10%

fetal bovine serum (DMEM containing 50 units/ml penicillin and 50
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Wi te powder (ethyl acetate-n-hexane) Melting point
195-197C 1H NWR (DVBQd6) dppm 1 . 00 (3H, t , J=7 . 3
wo2008/15029 16 (6H, d , J=7 . 0 Hz) , 1 . 78-1.PORIK20844)60804
m, 2. 86-2. 97 (IH M, 3. 77 (3H s ) , 4. 13
(2H, t , J=6 . 4 Hz) , 6 . 899-7 . 22 (6H, m , 8 . 98

( IH brs) Exanple 84 5-Fluoro- 3-furan- 2-yl-
ugmls sprepiydmycdnp pgpaniyibidtimsi)naki B7°Gdonehyptesence of 5%

HPETRE, RATPORES AR Ehe Bhod T il tyegas qoates

96+-|2¢;9111b24<¢16mla¢e ag=a. @n@)ntmtsbnloﬁ%-(&bt, 1m )qells/cm

Sufd Ghap ‘("%ﬁjf)( e m¥P2 ‘f“%%u?a‘}s”t e’ ﬁP?Ve S st

£OF; agoma@s( |Byrtiney, SheAneditim kms) chaage eo85 DMEM

:
oFithd o ¥ N RPRLTHY A300MBh covid gmpgim, (100
nl(/gehy) aeaitatsr n- B%@P*%é 'd’i%slé@.'v@li 1'ﬂ'9e Jo'_éﬁlgcwere

H NVR ( DMSQ- d d
cuptged é%e g ?r‘ﬁr) 88”1“114% éﬁ“rts a%%“ﬁz‘) Su’PJTGt?d 3 2
mJ(t%Hhoﬁ’)lrlgl TokiGatdoh! :Hadlmf)lonl Qc%ivﬂ:i' m¥streXA P Estem. A
86 _5- Fl uor o- 8-f uran-2-yl - 3- (4- met hoxyphenyl )
sampleq GPARP T Ahghehad e Br eV iPUBLE. Gissolved in dimethyl

sﬂ%&@ﬁ@omtﬂnw& ab th ekt RElin ng- Bt ( léQi 'églde@ 3 2 volume
nmml) , 2-furan boronic acid (145 ng, 1. , 1,

of J0suidvphle R pRysH hbmqef é:thleocehevultxc hthaasurpmbh‘add ﬁ,umal

- di . 2( DPPF 35 ,
¢ 0. &H%ﬁeﬁ%@lQﬁ?g@ I um car géélqﬂe (aqueoz,l)s gol u{T?on
(1 M) wefdenduemoval P2 thei medhoxyhy tshighioy3 aribalaandd salt
letﬁ%thXééfﬂfaﬂﬁ% h??L eﬁi]p\ﬁaé%%gﬁg ?954]18\4 'golaliﬁlﬁl chlorlde 5.6

(mcrowave reac eaction ure es
HlM:mrtedSilm radydortidape? a3 ue cadicdhinochheridegné . 0aeM magnesium

g, 2% LIPS BTSRRI . F LSRR L s, oo

7 .@)dwas shadedviiioh awebBtime W 1000al) felBY &ndVeeadté@din an
, O\éﬁr anhydr ous Err%g;ne& um sul fate, and then
+ fin

BEAT r3t etf } &9iEedThe cEipReSOPRE L REPRRIEINES
defteenefiUasine @ Elusrbéscend@eldetelbusd A rmredues 3P Wamamatsu

i chl oronet hane The i.fi ed. product was
Ph&%ﬂ&éﬁ? &y éFaF é’%ﬂ’ed@é‘%]ar 230 4Ny MeespEeNeRfe
wavedehgth ysd@lnm)zed therayy RRsatee L Wi ReBbABSiLD oxidation
therebg obtain 100 ng of powdery slightly orange

resiuptiel AGLIan- 2- yl - 3- ( 4- net hoxyphenyl )

-1 H qui n%b”ffu@f@sédﬂteﬁﬁteﬁgﬁy d\.@ltth' ngeﬂf'&% the cells
209-2110C 1H NMR ( d6) dppm 3.7

cudtpred iy q qulmn) CO]EtEQ’GlIPSI)UPFéwndnl}l egch 7017 t;t@ Ehmple
co@pouﬁdéaﬂgs %%l(a%tkre[%)exaal%ea gésé& E{)( n '3 )1’00;1 102 Cé%%nt

brs) The conpounds o [ 'ow ng anpl es
ingeneipy epfarid wellhef sthee aeddseculbutdre mbavme&xmrpl e

o Ex
co%@allﬂﬂl% le‘géa jﬁ tgﬂgf% %)eﬁgr %1% 'Ih ?n ﬁ. Y?hr@n el:h MPP*-~
inddcgdi aoll rgrompsnex@waetqde Ihllgv:/ep ofitleredceinity hnaem:attya Ythan

|3 [ nt 183-184ClH- O d6) d
eSS RS (980 40) BT ohdf ves
jufigét- Yo Have3 Hhemimprovdt AA v, oM dhe MLtodhbhdkidn S)
dE%a {:e 88 8-Benzo [b Jthiophen- 2 -yl -5-fluoro -3-

YE p}r% 'h?B(yphenyI )-1 H quinolin- 4-one Pale yellow
powder (ethyl acetate)



Mel ting point 276-277C 1H NVR (DMSO-d 5) dppm 3.76
(3H, s), 6.84-6.92 (3H, m), 7.30-7.40 (2H, m),

wQ 208450086 (2H, m), 7.84-7.99 (5H, m), 11.03 ¥CHYPA0s)60804
Exanpl e 89
4- (5- Fl uor o- 4- oxo- 8- propoxy=10a-di hydr oqui nol i n-3-yl )b
enzoic acid Methyl 4- (5-f |uoro-4-0xo-8-propoxy-|
, 4-di hydroqui nol i n- 3-yl)b&abdate (330 ng, 0.93

E\l’dl@:!’é@:'l))n"\@ﬁ SHSRAAGRAL BE IniE SE a2 ¥ NEy Alin &LRANAL 148 human

n)_and THF (3 m ) A I 24N TTthrom hydroxrde agueous

W%d gBdSYShd-neladedi with el vmethyili-Ar ed

1 heRP&h ey for 3 hours . Water was added to
i dydelaaiil a(tmpfﬂ)e and then the resulting m xture

was extracted with dichl oronethane . The orgam c Iayer

was wasHeg T &égﬁdlﬁ{aiyurﬂ.ﬁ%r%ﬁ%enggg ]I?'génp._ir mEate,

and concenfrate ResS—Hrae—edueed to
oncen

t her eby obt 3 Mg of opovederyovdd t 6.4~ {5 1
f1 uor o- 4- oxnﬁ%ﬁ poxy-1_4-dihydr oow nolin-3-vl)benzoi

c acid (yi ampogsbpf 1I—|-IglgR ( Od pm 6 64
1.01-1. 07(3F5I:X<3'l’ﬂple J=7.3 HZ) 91( i

4.09- 4. 14( Z¢mppund $£6. 4 SI 85 i 24(7%H %)

. 75- 7. 78( 2H.Example B. 92- 7. 12 , 11.°51( er

12. 84( 1H, apoxhwgl e 90 5- Fl_yor o- 3- (nor phal | ne-
4- car bonyl ) Bxhepld |4 - 8- pr gpox;?gl Hq?J][ nol7% 42 one?

4- (5- Fl uor compéafX@£- 8- pr opox 4-di hydroqui nol I n

- 3-yl ) benzoimxanpid 6( 260 Y, o)é 96 nfbl ) 85 noPPholdhe
(99.5 ngy, Icokppowd®lfF . WSC (189 nu, Uwu pr ot ) and
HOBT (151 rrgxanQ,18921nml) 4fer e 53dde?P t 0 BBVF 40 LLE

and t he ™M XdHbeuBoeSL1 TT €0 at_roomttenperature for 15
hours. The E,ggglboggum xt e wa8 cofftentdRat e@ unddér
reduced 'pT'Pé',g: by
silica gel wﬁﬂﬂ@ £ romat4égr aﬁhy (@ﬁ chl6(6r ongo t hedte

net hanol bE FHre—purtfed—product ﬂa-s——
concentrate‘:’gJ '@fd educed pré&ssur®} amd the4resedue
was recr i
obtain 80 B?WE @ery Bigi t e45-f 14Br 053-[ 459 48

faivi| \ mhanul 1

( mor phol-+re—4—c4
-8-pr opoxy-chFIP n8?| n- 4-gone (3y| el 26%) . i)@l t |g°yg
pOI nt 234 3o He NME DANEO._do dpnmnm t

J=7.4 Hz), CP'“BBUIP 86 (2Hg3m ) 753. 465 3. 6@ (85!_,—, m6)5,
4.09 (2HtEXamplg 854y 65 80-6 08 (IH_ m). 7 16-7.21
(IH m), EmpowsHofq | 158 3ckiz) e . 694(2 ,91J=8. 3
Hz), 7.1 (F¥gmpde 3611 41 (1H, brs) Exa%ﬁl ei%ll o

5- Fl uor o- 300(“201%1 héxyph%r-}yl 64

) -1 -met hyl - Bxanpdeo¥% - | H qui nol i n- 4. one "85di Ui hy&rl de
(60% i n oi IGompeundgofl. 9 ) (was ded to

sol uti on_( 1B<awiplec?s 5-f | %‘r)o 584 ‘?r’dét h%xyphglnyl) _ 8-
pr opoxy- | Ha@popbowld 0f4- on (40 The

m Xt ur e wasEsdnpieesb at r%omt nper6a4t1 §6for7%5 J}‘

m nut es. MedohgduddGrde (?é n‘g 1.6 nm)T) naLs added
thereto, andxdrpes 4he re i A ni%& ur d vas %tlrgrzed at
room t enpergdgb@d 6 19 hours. Vater and etnyl acetate
were added kgmiphe seacti 8/ mi XBure® o $dparé e tée

m Xt ure T NQubdhd 8¥cl S. _Ine orgamnrc tayer was washed
with water, EE&E‘:ﬂ ed swer affydr&ds swWdi udvsul $&t e 54and
then co .
was then p“ﬁ‘.;kcjg by silieda géO ccﬂ5unn86hr omlt o@tﬁaphy
( n- hexame——etfyr—acetate—+———3H—Fhe—ptirt+i+ed
product was concentrat ed under reduced pressure, and
the residue was recrystallized fromethyl acetate to
t hereby obtain 365 ng of powdery pale yellow 5-fluoro
- 3- (4- net hoxyphenyl )-1-nethyl -8-

propoxy-| H qui nolin-4-one (yield: 72% . Melting point
147-148C
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1H NVR (DMSO d6) dppm O . 98 (3H, t , J=7 . 5 Hz) , 1
.77 (2H m , 3. 76 (3H, s ) , 3. 98 (2H, t , J=6 .
wa 20480500294 . 08 ( 3H, s ) , 6 . 91-7 . 01 (3H, Pei/JR2008/060804
19-7 . 24 (I, m , 7 . 57-7. 61 (2H, m , 7 . 96 (IH,
s ) The conpounds of the foellodw ng Exanples 92 to 94
were prepared in the sane nmanner as the above Exanpl e
91, using correspondraglethridondinaedl)i al s. Exanple 92

| - Ethyl -5-fluoro-3- (4-methoxyphenyl)

- 8-prop Ln-4- i

acet at e) "tiQRg\PQ@Pﬁt 1@'311@2§!EPQWGNMQ11EDWSCYd@) dppm
1. 00 (3H, Congenkr@tBorHz), 1 291§ J=6.8 Hz)
1.79-1.88 (2Qdg/m), 3.76° (3Pt )00 1Od33(2H & 3=6.5
Hz), 4.57 4 F-0.8 FZ) leTW(dH oy,
7.22-7.27 (ﬂ 2‘?@‘1)6?2 7. 6(‘5’5(2@ 2 32884 Hz), 88.00 (IH,
s ) Exa 3 —5=ft+ooro=3-

(4- met hoxypj -- 6—38 prc5|§ox§8 |61Tgu7ﬁol7$n -4-8me Wiite

powder (e o—° 68=1+696 VR
( DVBO- d6) .‘E‘h‘ﬂ; 1. 6% (65, 69,74.77-1.807(2H, m),
3.65 (2H; 0+

3=6. 8 Hz), SEEOPE0F 17 573 860 Hz)836794 7 040(3H m
), 7.23——20—4FF 03
(IH S ) EXSW "Ed99ff C,y,el opsop:yﬂ rrevhyi 5-f kgor o- 3-
(4-nmeth § 70g, propoxy-—lHguinolin. 4-one Pale
yel | ow pom&@ﬁ“P‘{q‘i‘dh‘é&ane)g,MEI b Nge POt 760- 62 65 1H NVR
(DVBO- Us) a1l 71 26.0 51 (4H n) 1 07 (3H t
, J=7 . 4 Iq?mlyoundlof 26-4% . 5§O gglgb Bl . 1 39 86-1. 94
( 2H, m__ _Exampds §6oH 1 = 5 Hz) ﬁg%-jJ 08
(3H, n) , Fomp@wA of 33 (5gH g‘) 6 7 . (2H, m
, 8 . 0o _(|Hample &xanple 9% Fﬁ ug?o% i

(4- hydr oxy Shepoun o8- pr Qpox I jipolin-4,0ne A

di chl or onetErcamples Alut | ogj%( 5}45 ;kgof 8#5 E?uoro %944-

met hoxy pheginpgund- @fopo H-qu 217 -one g249 ny,
0. 76 nmol ) Exasptoci2ed t m@? hanol “=i ce
bat h. A | Ncb@p&undt 6£ brom cTe ZFOS m) was added
thereto, anckanpee niaxt ur @8wa8®st13r 88 & roonf?

t enper at Ur €ohbun@ HOUTS . 1CE wat er and

di chl or onethangiaee added b6 the PRaé?ion ntkture,

and the
filtrati onExgﬁ o ihd r at &3wa8esepar dted3and t B¢ organic
WIS COMCENMt T at et Onmder T EUUTEY pressure. —11e

| ayer
resi due and the substance remaining on the filter were
Phéirt8doledicbdinaegxpure was purified by silica gel

col uim chr omat ography (dichl oronmethane : methanol = 60
Evalyatign of .doppmingegis, neuregah, BRekective ashivhty #9mg

csqeﬂszs Iﬁ&%@e&eartsaswml 1E&déxhy§cstﬁﬁ&1ﬂa& 3dded_{ O rahyaro

CryS[aIIIZG the residue. The crystals were cof fected

pykydinet (MRTRIn, washed with ethyl acetate, and then

grlf lego: SU%EEQGQ%&Q@h%vZEQ M1 PR YoPahfretflikOWeurons

(Ch?ﬁery@heﬂy-l /) J8Npvnopeham.| B7qakBoBsh- ULas )(ytee ddopamine

Y T

and protéin lenels6o¥ 7ty iging hydr8xfladtre (TH)Sandldbpahine
= =12. 1Hz), 7 H_dd, J=
eeppBobotly (B §0y oo prgtOmaina hagled diqyetns)

inbthg, bAdi® @ddpds btsjatum region after the compound
administration (Mori A. et al., Neurosci Res, 51, 265-274(2005)).

A male C57BL/6 mouse (provided by Japan Charles River
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Exanpl e 96 5-Fl uor o- 8- hydr oxy-3- (4-hydroxyphenyl)
-1 H qui nol i n- 4-one 5- Fl uor o- 8- net hoxy- 3-

w@ 2e0smstoexyphenyl ) -1 H quinolin-4- one (1.0 g PCBJR408/060804
mol ) was suspended in dichloromethane (40 m).and the
suspensi on was cooled to -XJ®24 n a net hanol -i ce bat h.

A IN boron tribromde (17 m) was added thereto, and
Inche L@sHR tihyepksd uvas \/LEE@dstaiSr Pelegt goaml. MBEP JaF e
dlfs%lé-édhﬂ”as ph&z%%oi‘@éféala ydl Ema‘R{P&Fts%afEﬁa‘é’e{': o added

to the reaction mxture, the resultant 1 nsoluble
COﬁﬁﬁnéraV%ﬂn(?ﬂCBmetédmmynklIamﬂath@n admigvisgesednte the mouse
h e
SRR A 1 S b AP QIREVRE, S (B EopEb vas
su@@enﬂe@rxnnﬂlﬁangum amawmnﬂﬂhy31amogldaxr@aﬂi solutign (w/v) so
h I t = ) pur,itied

wlroh el prvlfio S Rrntertitn tha BRLEL FRuLg P

ob&hﬂ;&édacﬁcﬁi @f\Nahettlﬁlt adaeduhdscoy sédlvente thereof was

|du S were coll ected by filtratian,

o AR SRy Eac i o usEnERET P Al iiePengt g% and

483§6uﬁ§ @f HHRWeTy a@hmjg;"t&satiohl U'Dlli@ mc&:sléy%exaecapltated

4- hydr ox phen 3%% ui nglin- 4- one |eId 409%
afﬁv‘& t?%ghw 6%6 6§’F%?Ibn)thﬁ+ RRAER vm?safmoved

anf) edBRMSide oF @n82stBthtuR lwasbaP4sédtba dd, J=4. 1 Hz,
J= 8.5 Hz), 7.41 (2H, d , J=8.3 Hz), 7.74 (IH, s )

9.46 (I HThBr 4§t WErigtumapraged B g2 sprple pras)ietect the
prBY8TR! Colhl DyFlidtare-bidh dnguys 2 ﬁ@ém%éeti@%s)

- propoxy- | K qui nol i n-4- one um num chl oride (108
hOﬁ'eseBlmd rﬁrﬁ) l2) HEEES donfelien sugrabe h$@1cld'rmm 40e33 M Llauanpse, 4

fI or. ( .Qpo
v nbiniasil Sohgrh r ARG LAY vt havpasp gppivitor, ¢
ugOm$1leum¢pt1ﬁThe m o Lpleenwdmeshanesdl gdnylo@lioride, 2 mM

othTRRLAI M A rda DO o SALLT B I £ P %ﬂg&@ﬁ‘%ggi%ﬁ bis

e reac ron mxX separa
([soagam@tllixaw@thws; g@w%awiedamag Y@ HEPRS, WS hed ),
ayer, \was [lre ver, a I OuUsS
as3atRl, £or BiFretRouftbdin P ialRor bt ar iy B F et PFFPeteln
askayi (ip:eoma‘ bgNPpetcd lcad:ﬂwrambngta Beth mlmuganlzed sample,

chronatqgra h ngCh| r omet hane nmet hanol - o1

habilaSoth PRl BROHIE oS TeBonti o Sirdieen Aigpekedd 1o a

La[éfnﬁ‘nii Us&up RN Gultlierr eslltionjawakestiyfddtldd 2edefl E8fophoresis
et hyl acetate to thereby obtain_100 of powdery

ﬂ\mi% Bd i d9ASCY - lasatezpﬁéﬂe&%%leg gels. The protein

sephrétéd qpp@aebtdraghaﬁéﬁg %a%nale&tﬁi&au%ﬁ%canyﬁéﬁéw to
poi nt 251-253 0C 1H NVR (DMSO-de) dppm 01-1.07(3H,
polyvinyyidens, fluerige meggyranesm egn@mrmqesSwsere veayted
1
w14:h g&g&fic pﬂ.ang.r§75%%_1bz(ﬁiyg%‘o§ @ﬁél AT Afond ﬁoﬁé?]@eeplng
px@teg(laH 13@ the0dl 1$1;1b1m:s; ofhyatmfpaﬂm@fandwactm (Na*/K*~

kLo ek e Botess MERSEA:| Bul o ROTE LR e

bnodueks advs. C@aﬁﬁbe OgrppifEihion)- 3Subsequently, a horseradlsh

t in-4-
SO e A
K.03- 2ODCoAdt m@mmtﬁ)dydmm £1x&2, (ai'ﬂd, the J=7.5
Hz 81-1.90
cnghy1amiSscestesgteciates YR birims aosd iy of, gerixidase
wab. 16tdces (u%i:lingn)(-ray Qﬁl(grrlgHSTh%l )iensi.’@y %’fd(thé pBotein band on
| e uor o- r oX

11.9 IH b
the, £ ( ;ﬂﬂ%ﬁ%’?%ﬁ %.%&%ﬂﬁl&ora‘ﬁ%erz W&PéEH’F ¥ Bilo-rad
La@@lrdtéﬁl@s Mink: . Yagoashesti ananyat 0&1\9& lath kant§ 1& k) -

of 5-fl uoro- 8- net hoxynet hoxy- 3-
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met hoxyphenyl) -1 Hquinolin-4-one (350 ng, 1.06 mmmol)

The m xture was stirred at 55C for 1 hour. The
w@RiBnE®29M xt ure was cool ed to room tenper at urBCT/aredod/0d0804
sodi um hydrate (11.6 nmnl) was added thereto to obtain a

pH of 3 to 4 . The m xture +X3hi ch pH was adj ust ed
was concentrated under reduced pressure, and the
ATPasedandvigke (DAh vadbef Fetrtibiwesito] satie! col urm
chronato p
(1) 20 : RrReght CoLpll Hha e eadPLRTNRL of 3
mem@ersdr m&q@ﬂmsﬁt@r @imbadidonesvagieisgsl as an analysis

SRARCEOL S ariaThS | PAR Popfilnl Bt bt BB oras

hmrg)gehlpeﬂvdlar)a ;@alleNapda{rd:hm:uc acid solution containing

Lopeoliraict Bk LEPERRD HoIees Dlodine e MR

me(aBNB@ndn’ﬁ) Uiy ald. dhtfadbnis) hoﬁao@@niie& vﬂiﬂ,leJES:Lﬁg Heooled

Wiﬂi’) Ji%é?l%)‘? |%¥Pe§n?tan‘io°%1€?“(qelq fEP@)éo Bposs Plfrﬁdg?@f)nate
tr@taﬂahebéélo c%nl%&a%geé af %° byﬂspxyﬂf%%ltbgl 99@%@,@@9@ to a

i no one 3- | uor o-
h*%?rg E?erPCQ4%&HH9Gr%kﬁﬁmﬂﬂqg¥ap Yle§h a reversed phase
cd1tin@P 8 NSraadc Bl ﬂﬁeéﬁﬂecc(x];%&a@ons) 30 nig¥iBle) phBSe 159
suspended i n et hanol hé and sodlun1borohydr|de
methgnod Ggh P@\H’Slt&“ér&eGC%@/Q M5 sopéumi aretatiee busert $elition
(dan&heﬁfn&fafgoswgf/&eﬁ %%i&P'B&t%‘PIQeé&iH&‘ 10" 51 pzwgm pH
Di chl orone thane was added to the reac1|on n1x
3 \ﬁﬁl whs whkowes ladd awrahe veif 0.5 TAémbn gaand they dopamine peak of
ea%' ggmigygr geglﬂédr@@ﬂ? altllmeigéwf:@&%he%ﬁcal getector
concentrat er reduce pressureé
(a@@émeéuvcp]itéem b3759| y ces g@lg/@@b&nnac@waﬂrattogfaamyom

cO(r?) %QJ':{?&\?\EE v{:lgc fic&RE rr%ggea R r %8%%#ﬁ£%§%££%%“ the

ddplamh :Lngscmnaab nm@en:etmgsmalweuz;eﬁm fvasmn}*:]ﬂdnalat@detﬁt 8adlp sample
t.here obt al 10 m er [te
us ] ERHLPSS SHEF PRy b AR OBl cLsgon Tnc.) .
yl) - 8- pr apokyth HasRiyHlg, ntﬂeoﬁ@llié/ igH @heSggﬁlpléVQiéﬁi%d from
0|n% 181-184C 1H NMR ( DVBO- de) g 01 (3H, _t
PSP rpyduced; grigegan cbmqnlmt g %eg# qompoyn@ or the
sdiiir)ant“wés? dd@tinidterddowds re3s48 féiﬁtlve té 5.hé \H@ue of
87-6.96 (IH m), 7.11-7.19 (2H m, 0 (I
thﬁ pampleglqnieds from ) the miqy Wbtgyubéﬁfﬁﬁ étrfetment (100/)-
Va2 ubkURéfs %nél%z@ﬁdé%t’fé%% uding 4 TR Aaq)ﬂp;eggy'
) - | H-qui nol i n-4- - enzyloxyprop Xy
stagépbigal (d:lalmﬁftﬁoﬁygmy |V)a1-u|eﬁqgf neldmi-ficenge( profahility <
4 n 72
O oo 5 S v B £l T, P 1S
ingogedf micey.. thlwurtbeuh@%t @dgydrogpnsmmmnenac(:&ase in
p j ect t duction.
prfieERACIE) bRl €6 8 nBekl Shlpy i e s icant
dliﬁdrénCQrwns @mswrvthb¢EWQenM$hesenghmupsjathFaHBaf titee test
| vent i egdas concentrated ynder r duced
df% egggr%yd tPeéFXg R N g SFF %
colunn chr omat ogr aphy (di chl orome thane : nethanol =
80 : 1 - 20 : 1). The purified product was
concentrat ed under reduced pressure, and the residue
was concentrated to dryness to thereby obtain 820 mg
of pal e dark brown anorphous solid 5-fluoro-8-(3-
hydr oxypr opoxy) -3- (4-nethoxyphenyl)
-l Hquinolin-4-one (yield: 53%. 1H NVR (DVSQd 6)
dppm 1.92-2.02 (2H, m), 3.65 (2H, t , J=5.9 Hz),
4.20 (2H, t , J=6.2Hz), 4.59 (IH, brsj, 6.84-6.95 (3H,
m), 7.14 (IH dd, J=3.9 Hz, J= 8.8 Hz), 7.55 (2H, d ,
J=8.7 Hz), 7.80 (IH, s), 11.27 (IH, brs)

:LC?h was
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The conpound of the foll ow ng Exanple 102 was prepared

in the sane nmanner as the above Exanple 101, using
w@eorsespendi ng starting materials. Exanpl e 102PGF/RM20687050804

- 8- (2- hydroxypropoxy )-3 - (4 -me thoxyphenyl )-I1H

-quinolin -4- one Wite powdexa(ethyl acetate) Melting

poi nt 216-218C 1H NVR (DMSO-de) dppm 1 . 19 (3H, d ,

J=6 . 2Hz) , 3 . 76 (3H, sCRAIM3 . 82-4 . 12 (3H, m ,

I5H: gg (4! HA Hgﬁl;\_&lor% cd?’ng)o%ng 2}‘%"@&?@% é)y ﬁg‘négai Formula
(1)=8. 8Hz) 7 .86 (IH s ), 11 . 20 ( IH brs) The

ds of th% foll owi ng Exanpl es 103 and 104 were
[ same nmanner as the above Exanple 1,

~4-one Pal e brown powder (ethyl
acet at e) Me|{ting pol{nt 194- 196C 1H I\II\/SQ (DVSO-  d6)
J=7.3 Hz), 1.86-1)87 (2H, m),
: H t , J6.4 Hz), 6.93 (2H, d .
r\‘ ,RJ85Hz)717(IHd,
; 754(2Hd,2J86HZ)780(IHs),
11. 23 (H, brs) [Exanpl e 104 5-Brono -8-cycl opentyl oxy-
3- (4- merhoxyphemyl )-1Hquinolin -4-one Pale brown
powder (et hanol) I\/Elting poi nt 213-215C 1H NMWR
(DMSO-de) dppm 1 . 59-1 . 70 (2H, m , 1 . 71-2 . 00
or(gl—gaﬂ the}eof75 (3H, s) , 4. 97-5 . 00 ( IH m : 6
: J8.7Hz),7.04(|Hd,J8.
: 7 Wheme%n | Ry dYeprekedts 4 Hrydrogen &Hm(2H l;lower alkyl

or éﬁgr WHCZL%)OQI cgi &I'galjtl&f E‘v r)ataltlo fgr%?rlﬁ( {/lc;lnregltr f%‘?'er alkoxy

loweroghkydrgraupdy sf uncti on usi ng human neur obl ast onma

cell lings SH-SY5Y . treated with |-neth p

G i um FRERETS N B ER ARV St i & diver ALEYL bboup. ox
a Bbi&Y&Y-dubstfiitabedl 1@ Rdkyal gaclipyi ty was inj ur ed by

MPP + treatnent (Bollinmuptha S . et al J _Bi ol Chem

280, 21332 J99RF §) SaRUSRRLNGTRR - & Tyl gTgpBy @ thienyl

nghﬁm 028@, p’i;%ﬁﬁﬂri3@@5ﬁp( 2@@8h) ofi FREORERPE ©btibRally being
tochondri al dysfunction was eval uated on the basis

SuBFtiLF‘é Fea¥trBmaie vaFudoge t PR oEﬁ%?Fa‘qual from the group

cof¥i §8InPN oFedtied | @B126%iNg t X 1ySi#W AhgyeroBl YBe aromatic or
fluorescent dye after the conlx)ound addi tion (Nakai M.

hegergeycHg nN@gr serrasentefo byl the (Pow® Rs: The hunan
1 e%@gfa@_]gﬁa 8hbs! 1 NES SH— SYS5Y were cultured in

( ?]J becco Nggl filjséd Eagle 's Medi um contai ning 10%
(Zf)eﬂ-awelbmliﬁ)é{Ysé?-“QWWDI\/EM contai ning 50 units/n

e I anti bi otics)
(39 ﬂéﬂg’éﬂn% eqﬁ?gggéur:ﬂém%’g %%ggyb%ﬁ)%szm de. Cells
(4Weaeplsemxszergerdupn a poly-D-lysine-coated 96-well bl ack

t nof 3-6 x 104 cells/cm?2
(5? z ‘sugnaangﬁ%ﬁgg %&Br#‘?well) , and cultured in the
(Gabavleymrgrbup tvvo days . Further , the nedi um was
nged t ntal ning a 1% N 2 suppl enent (N2
CTTRER;Ost Afeg R s o fwel 1) (n which 15 \tiM
(BD/PHaii:ogﬁS atbomsgl ved. The cells were cultured therein
9 otrL 39 :13819?48 hgurs and then subjected to a
(99 {B¥ED (RANFROYEx PHAMRIM reduction activity nmeasurenment
(19ySiéwer A lkdXPLarbOnED Withupeat had been previously
di ssol ved in dinmethyl sulfoxide (DVSO was dil uted
(1) t Ripo D&Ewp%lnw%z:r&}% SYbGSI GRECSf WiEh nPPGep¥ Pare lower

alkourgrbgfore the activity neasurement (final conpound
concentration: 0.01 to 1 ng/m)
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After renoval of the medium by suction, a bal anced

salt solution containing 10% Al amar Blue (154 rti M
wa@easamoehl ori de, 5.6 m M potassi um chl ori de, PCBIRERS/060804

cal ciumchloride, 1.0 mM magnesium chloride, 3.6 mM

sodi um bi carbonate, 5 m M giux®se, 5 mM HEPES, pH 7. 2)

was added in a volune of 100 ml/well, and reacted in
(12n | PRENFMOYA HHOUPEC diiionafdir subséitiibed egdght one or more
lc,k,‘,tg_l,t_,_,eg_s_!§ gp(?l 2t ect ed using a fluorescence detector

ct mamat su Photonics K .K ., excitation

(Wv@yehgt% 530k Lowers taldiaayt gweupsength 580 nm) to

t,Re SUr-e 0 i al oxidation reduction
(i) ?’??%‘;f@@j%@’% |°%%§8H%ir§m‘{n{’t%gnsuty of the well of the
(1561 h@rphtblmsa'ld damwbanykdgroupsgnagni ng MPP + and in

ch of | e conmpounds was relatively eval uated

(16%35&10 J(S)@r;pflipuor escent intensity of the well of

t he cel|sgcxépx&saﬁtsnaaharmbeﬁnaﬂuﬁzm ni ng DVBO al one

(final cqncentration: 0, 1% . Wen the MPP +- induced

cell gr oﬁ%s T RIS §dah]f‘¥j£‘?9q‘n IBHPRSPENE hamkqgesy gfom:

than the rgetbépEsaiRs aUuhyaresbd RtabOahone, the test
conmpound was | udged to have the i roved activity of

the mt o&ioﬁ%ﬂ%’ien&ﬁsﬁﬁﬁc@i‘%@f msl(ti/aﬁmdtﬁ%nbéiowr
(1)mar & uy,tochondrial dyfunction using human
neur o Iastorra ceI | lines SH SY5Y treated with
(2)- gebRYPgeny atoghenyl pyri di ni um (MPP+) Test Conpound
| 4o (%9 Concentration 0 0.01 0.03
(3§ i ﬁ_g‘ﬁgfr}—gﬁ{d}&t ?’% %ound of 50 51 62 70 66 64
(%Maéogemmn@ubed Shover @3kp8y 78rqup Exanpl e 3

(oM o8y B2 Al Febiound of 46 52 59 63 74 57

(GExan]lbweﬁlamWotlmdenfaﬂib@OgmuﬁZ 78 84 Exarrpl e 24

u Qf 41 46 56 _66 50,24 EX undof
(170 B "Bhidlo aqralb ZonRSeRarty (RN fufpa oy iR end] or more
mdﬁbe&& Eﬂhﬁ¢ﬁeﬂ1§koﬁompeugﬂomﬁ éﬂhdﬂ%tiﬁg75f7ﬁoﬁ5&'Eﬂ&&ﬂ|groups,

ound of 63_.75 88 99
lower aEE ower alkyl groups ang cyclo C;.3 alkyl groups,

(8) an amino lower alkoxy group optionally substituted on the
amino group with one or more members selected from the group
consisting of lower alkyl groups, lower alkanoyl groups, lower
alkyl sulfonyl groups, and carbamoyl groups optionally
substituted with one or more lower alkyl groups,

(9) a cyclo Ci;3 alkyloxy group,

(10) a cyclo C;3 alkyl lower alkoxy group,

(11) a tetrahydrofuryl lower alkoxy group,

(12) a lower alkylthio group,

(13) a heterocyclic group selected from the group consisting of
morpholinyl groups, pyrrolidinyl groups, furyl groups, thienyl
groups, and benzothienyl groups,

(14) a phenyl lower alkoxy lower alkoxy group, and

(15) a pyrrolidinyl carbonyl group.

2. A quinolone compound of General Formula (1) or a salt
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Exanpl e 35 Conpound of 59 63 65 74 71 91 Exanple 36

Conpound of 57 64 73 78 70 61 Exanple 37 Conpound of
WG200865079 86 81 78 Exanpl e 38 Conpound of 53 6BCHAP2HER/060804

70 72 Exanpl e 40 Conpound of 49 51 58 71 73 82 Exanple

47 Compound of 48 53 56 67 600&Y Exanpl e 53 Conpound

of 50 53 56 67 66 54 Exanple 59 Conpound of 61 70 65
tigrepd gecending dosetabmell (continued) Test Conpound

o ESAGS  SARRE ), SORGERLGRL 0080 (oGl s aven
gl e 62 Conmpound of 56 58 65 74 75 85 Exanple 63
Corpouns 8, ey, et B R s SRR B, oro
71 63 Exarmpl eepedeorhso @ phenyi0 gbbup lor 3a 7By 7idlyiX &mpu@, each
of ETRRHEY Shr£8.52,50:08, o0 BT 8100 VRS
sdileA2a8 Brént athd eyrdlipCeopeisting &5 e £01TdwhH% 53), (2), (6),
and (8) on the aromatic or heterocyclic ring represented by the
above Rj:
(1) lower alkyl groups,
(2) lower alkoxy groups,
(6) a hydroxy group, and
(8) halogen atoms;
Rs represents a halogen atom;
Rs represents a hydrogen atom;
Rs represents a hydrogen atom; and
R7; represents any one of groups (3), (4), and (7)
below:
(3) a lower alkoxy group,
(4) a halogen-substituted lower alkoxy group, and
(7) an amino group optionally substituted with one or two lower.

alkyl groups

3. A quinolone compound of General Formula (1) or a salt
thereof according to claim 2 selected from the group consisting
of:
5-fluoro-3-(4-methoxyphenyl)-2-methyl-8-propoxy-1H-quinolin-4-one,
5-fluoro—3;(4—methoxyphenyl)—1—methyl—8-propoxy—1H—quinolin—4—one,
3-(2,4~-dimethoxyphenyl) -5-fluoro-8-propoxy-1H~quinolin-4-one,
S5-fluoro-~8-isopropoxy-3-(4-methoxyphenyl)-1H-quinolin-4-one,
3-(2,4~dichlorophenyl)-5-fluoro-8-propoxy-1H-quinolin-4-one,
8-ethoxy-5-fluoro-3- (4-methoxyphenyl)-1H-quinolin-4-one,
5-fluoro-3-(4-methoxy-2-methylphenyl)-8-propoxy-1H-quinolin-4-one,
5-fluoro-3-(4-methoxyphenyl) -8-propoxy-1H~quinolin-4-one,
5-fluoro-3-(2-fluoro-4-methoxyphenyl)-8-propoxy-1H-quinolin-4-one,
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Exanpl e 92 Conpound of 58 66 79 86 80 69 Exanple 93
Conpound of 51 56 67 69 59 41 Exanpl e 94 Conpound of
wG00865B2 71 73 84 Exanpl e 100 Phar nacol ogi cal POBS2088/060804
Eval uati on of dopam nergi c neuronal protective
activity using C57BL/6 nouseldaTeated with 1-nethyl-
4-phenyl 1,2,3 ,6-tetrahydro pyridine (MPTP) Using a
5 rfduerohdv( ArdydrPRYPheiRvt EB dusaokrelt g quitmliond -0@han
P Cc 7, 348- 9 : € . . .
o AP R By Y P b B U el -l g an-+-
orgn dopam ne contents and protein |levels of tyrosine

hwydr ase (TH) .and dopanm ne transporter (DAT) (i.e.,
Ry T b S AL S A
5-ciupre - 3+ (4 -atathoxgpheny Af 4 & ( N-me thghouwxbpylamino ) - 1H-

adm'lnis ration (Mri A . et al., Neurosci Res, 51,
qHES- 2‘?1%2?)‘3%’))?“ A mal e C57BL/ 6 mouse (provi ded by
5-HpaitoCha( 4 e tiowgbhefyl 181(@ , 12 sweekS)udidbutsrd) asya

test animal. MPTP was di ssolved in a physi ol ogi cal
LR85 190%n so that the concentration becane 4

ng/ M, and then adm ni stered to the nouse

subcut aneously in a volunme of 10 m/kg. The test

conpound drvad Wﬁgg@tj_qa]a cgny@gjalg;ﬁqtion comprising a quinolone
cApRRhe/ BRY Hepledh CR#brmalh $2) ubko'fa (41¢) ﬁ?)%r(eg?t @cording to

compound having a concentration of 1 ng/ cou dabe
clgiimailnad. aEaegitigre tingreddent oapd i hagmaselivberkly acceptable

eof was orally adm nistered to the nouse after 30
m nutes, 24 hours, and 48 hours of the MPTP
adm ni stration. The nouse was decapitated after 72

hours of the TP i-ni stratiQ the ,brain S

renmoved, 5taind %/Zcﬁré%&f%cfs&tche as?tr&l/ Cat ur%%ﬁé?pﬁﬁgjs%ct ggent for
nethedegbbesatrivat udivaasased @bsenseanpliaducedetiget rndurological

rotein | evel by stern blot,_agnal ysis. Each tissue, .
afRETnEERhen, 120 | PPHERES bdPRBFd uorbEe AFRGation  of
mi(tdchdndt-soicr EnRctdonp/ rdonpefsingi s Safiy/ddtiser olhditddient a

20 /m trypsin inhibitor, 4 /m leupeptin, 0.2 MM
THRE Pﬁet%ﬁ’é’% f dtfy| GPPEBrt g&orpulgy (1) or a salt ‘thereof
aciongli agedsd adidigl at.raacetic acid (EDTA) , 2 nM et hyl ene

gl ycol bis (b am noethyl ether) tetraacetic acid, 20

mV HEPES, pH 7.2), and assayed for protein using a

bi ci nchony nig §9b§hﬁactfi%r SMDIR NRSIPeutREOUSRRY Rcoraing

Pi erce Corporation). Each honogeni zed sanple, having
toad-tegual o n dihep neuspAegenetntliye Hdenase skolsadgdated from
i boSePl e e & | 0,485, 68Ubj
el lg%t% ggiph(c))r esl s t(‘ﬁr ougﬁrggl(}lg%én@dod&\é%%s Eé u%%]%%tgse&{)s syndrome,
jyenider yanigsogden, THkrigtondonatepleosnegabjon, progressive

r Sh S, Wa ectys.cally ty. . e o

O BBy LR Fee nbRun) WORSARELH Mlsenge, Piok's
diseasted pwivh Spserfec porhicgbaawli bimhereaatIbh, DATffuse Lewy

o BRI Brabode: S8Rl SBMG Olose venson

hdieS8ti atey Bchoeednopagyxysnal. ;chotreeasheat@s iy, odgiehtabl tremor,

Cheni. - Con Cor por at i . Subsequent |y, orser adi sh .
R AP I dWOALEBGE e adBRadRy St MBUGEEs e SUGIOne. Rett's
syhebaBamikgeferdtive a0 sy, i Mak%tenia badycwRsun X®Eormance,

nd the shem | um nescence_associated with enzyne
athEteFity HATKDE dertigaiitrs dlaige. sypARose r S5PehnRL palsy,
Wilkendenalik¥asd, t BEgDtLI di e , OfatiN8ribtde&hatz syndrome,
anal yzed using a densitoneter_ (a product of Bio-rad
nNQUIRERAP3E | esITHEOPIWo obPaihldde TIALFEPHE: r el 8PiRQ-qegebellar

adRteldat fdas ge BG4 e DAL VAl u&f@@},i Vifo IrfesAtbB- cHebe11ar

right striatum the tissue weight "of which was
measured i medi ately after dissection, was used as an
anal ysi s

C
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sanpl e for determ ning the dopam ne content. Each

ti ssue was honogenized in a 0.1 N perchloric acid
W@ odost1seo cont ai ni ng i soproterenol as an i nterP@Ei/JP2008/060804

standard substance of the nmeasurenent, using an

ul trasoni ¢ honogeni zer whil€ld&i ng cooled with ice.

The supernatant obtai ned from 20,000 g of honbgenate
atyephyhad beeplévepontoapagballac f or 18tyepitM.es was hereditary

h perfaq liquid t ogr aph

o£i%%FS§E§§%%$§g'%ﬁﬁase colunngﬁg producteﬁfggﬁcon1 Yisease,
deaﬁﬁﬁoruerw@llLﬂO¢uwsLenphaseaﬁﬁbnbwethanoGe@sumammHSﬂnaussler—

i 1 jum yf fe solutl ai_nin
sABhErL Sl SEPLALS B L3614 AyLE LD, Mo,
My -9hinas $ymiweonegt &ongenltd1C)dbnébemuar aaﬂaii&e heredltary

oSBT cBRRLs O SPENS LS U5 IR, taveran

soél@ﬁ:égﬂs progosigitved foulba@MpEEPPT 8piRal) prd@ﬁé‘ss:.ve muscular
rence.to the identified dopam ne peak,

at&&a nEP¢BAPEHAT, dPugHete %PQHY wieTdnigy mﬁfé@npn disease,

Kt bes g b Farlifdrng @sdasd,s sddaBi@ryad REMet Ofparaparesis,
G.lson Inc.). In both analyses t he val ue of the

SY§&H§P’@Y%J§‘? ved FYEIIIPRUIEPR - | RV EhdaTrin wHlalformation,
StafehahN&yh@sbme ONRAYPHe PIFd e SRl m%ﬁ%%?’lﬁé erStdrome,

was expressed relative to the value of the sa
Lloyer Ve 1PPahhy he Dande- Wi kegu t SywRromer e SpioAt b(lfoc%) Sjogren-

La¥3sbRS Woh8ramdl Yzedysiaihst | P.Béa{‘%# ng %%é] ?&g.attghc hacular

statistical analysis systen1 ance
dq&e@lﬁﬁéti@t:y ang, 0sevebxralefapopdery Siteiﬂelcstedc aFtgm the group

sg.gltg.h%up s é::%b%gi ngféﬁ%%egng] && ebra n teg‘%rgrﬁage

rug gr an i ncreasée In prote
conpared to the sol vent group and a S|gn|f|cant

differen S rye se _groups at

L aseny ondt: BEPRRHA S Sl By A6 REaS o BeRt accoraing
tanewlaimot &Gt | wheaelihvi ﬂ:k&eCLAfLﬁ&ée Fdlide®| B neurological
(i%%ﬁgognd re res nte &%_ gral Formula (D or a salt
YHEFEGHOR r%ﬁ SPe LRt IRy EPRYEH % AE gpinal cord
inljomer, abkdrhoig‘[@:@y &ndﬁ@éd) Gerfroplakyy, | Oﬂﬁéb@iiﬁ’ | neuropathy,
4&% g or_ a | ower al koxy |ower_ alkyl group;
T AR N A8ME9Ry  ABHe eI SR At A\ A1 SFASAS g?%lc&f-’te@’r from the
gﬂb@bOQ%Bnﬁﬂgﬁiﬂé uted |yeiipakKy lsclePyPis R3 48 ES iisSefinated

phenyl group, furyl group, a thienyl group, or a
GWPPE}P“‘EJ@J&S rcabRARFVaTRe gRBEbitiht | PRABF§SBETHIgmultifocal

letiebahbip £ oM thY , 088bEuF® r&ﬁx‘b‘éﬁﬁgs Shﬁ&?@%ﬁa{ﬂ.@lﬁh € chronic
n%roup consisting of the follow ng (1I)

lomRateryr fRMelIOREing r Pedvhepreaiitved and t Hauidevn-Barre
robd) lower alkyl groups, (2) |ower alkoxy groups,

(3) hal ogen -substituted | ower al koxy groups, (4) a

phenoxy group, (5) lower alkylthio groups, (6) a

hydroxy gro | K
hal ogen ato#g p%é%h é%§gégfkgwg§lqﬁ%%ﬁﬁ%ug¥€ob?gP%ME?cordlng
toal &bxinc aﬁbonzgher@lmu pshe @i&kasen rjmdgcedpsb}o ptiebaaidnation of
. one .or re.l r I rou
nif4aRbhadt St AP & AcCred Brofl, e SERtBnebgeisting of
Pemsenfmvvesymﬂ:rk@ﬁe ar Cdmm)etléég) ayaf@eiB ahé(&dlgdaﬁ\ﬂler mJ.)gra:Lne
OXYy.grou pyrrolidin car ban roups, (15
e%ﬁirpﬁo geca?%%‘%l' g‘é%ﬁﬁﬁ(yﬂyndmme NARP,
pu@eo lﬁ@opBéh*]?Dﬁ&b‘@(Eﬁcﬁuﬂ:zﬁé' Qﬁt&ﬁl@lﬁ?@ﬁ)athy, myopathy, dementia,
gastrointestinal ataxia, acquired sideroblastic anemia,

aminoglycoside-induced hearing loss, complex III deficiency due
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R5 represents a hydrogen atom or a hal ogen atom R6
represents a hydrogen atomy and R7 represents any one
wo@Roognswps (1) to (15) below, (1) a hydroxy grecpJP20@)060804
a hal ogen atom (3) a | ower al koxy group, (4) a
hal ogen -substituted | ower al&®dxy group, (5) a hydroxy
| ower al koxy group, (6) a |l ower al koxy | ower al koxy
tqr daperited arvaamianss grotip wpochhaney ubduiltipbe wivmmetrical
I e, fBpher d r NS S
el P er o R PALET A RRpAESRE PG O Wil Woease
Twimdles , dismedsey cIROLG3 Risdded, grempents)mpoylabinoria, SANDO,
r y -gr i onal stit n_the anino
A e R 0 S B ok TR g, SHleBRneRe BPEHR reve
atywpdyst fatabf infamdrilal kpnpbeoups,ddftivweenal k anbydchondrial DNA

oups, |ower al kyl_ sulfo groups.. and car banoyl oy
adhisiBEog o0 | BHSPTOSRGRARY ¢ R\ P E RS, et plge, Leton's
emldphblangelnspathy), aclese i@ -GRofraskive exteiradd ofiithalfhoplegia
cycl o C3_31q%| k)fl | ower al kox groug, (%%Lrg a
Sy Pafty dr BV« 1| ondYeaEPRORIVES oupFYRENMe | ov@cephalopathy,
1 eyt BBIn0a Oty dblidlirda el Ba@oducedd M ¥BcREA@GAd diseases,
fromthe group consisting of norpholinyl groups, ]
SAYEOBRFER e  §RIBPEs demEepsigrouBsordrrentiRglegpst gigorder,
biRN1801 Rir €§YkoHAYUP i ks bp@sBREN Yy @RS c b KOFYad e atypical
al koxy group, and (15) a pyrrolidinyl “carbonyl group.
depresgighi ngeavenEbo! iyt dénerdprsor pestpdubumpdepression,
mitfdd t h%%??&séf&?,r di ngp byl m %ir:iefher %é@sive digorder,
represents a hydrogen atomor a [ower a group ;
intggcsgbhe sdaprgelisgeichapoie odepresavam al dopblgr dlepreB8ion and
r ' nyl group or a pyridyl group, each of
atlﬁ% grélgﬁibif%plt%ﬁal |y being substituted with one or
two groups selected fromthe group consisting of the

fol |l owi ng ( .. (8): nd (8) on the aromati

het er ocygﬂ'i (]:()grel n(oé) rae(ﬁﬁé@éﬁf”e‘a 59"??1@%%’3&9 .ra&?%m‘ﬂa (1)
ort avealal Kydregrfoapeori2yg | toveyladlk oxss o iy, (6) a

hydr oxy group, and (8) halogen atons; R 4 represents a

hal ogen atom R s represents a hydrogen atom R6

representi®.a hydrogasteéd®m a6d R7tﬁ:€§l:§?ﬁ§ntso§nlyk@i%venting
ower al koxy

of arou séé% (%’é and (7)_below (3) .a ]
nEYQ B?e’gﬁﬁ eal §4ER288D st | LERSAFSSondPAYFRS X \PYyr digyirological
dy¥Fincflo@) ando GividxseBt i ORaklh¥e§UDSHY t Ut Rk MibRa®REn  of

or two |lower alkyl groups 3 . A quinolone conpound of
MiGOFBPRATER mfAuRdtirher Somprisimeer gminéetrwing to dquinolone
corlpdufii 2 og€lcenked: f Fenhie @i?uBrCQn%asltt' $eQbof according to

5-fl uor o- 3- (4- met hoxyphenyl )-2-nmethyl - 8- propoxy-
cladmgdi el § humgnpes an animal.

5-fl uor o- 3- (4- met hoxyphenyl ) -1 - met hyl - 8- pr opoxy- | H qui

nol i n-4-one, 3- (2, 4-dinmet hoxyphenyl)

- 5- f | uor -18- Pk opoagedsH foir npkodudinmes quinolone compound of

- 0 gj-jﬁ-i j rLopoxy- 3- (4-met hoxyphenyl

Ge)%-e%hﬂqﬁl no JI|'a?1f@-)one, 3-(2, 4-dichlorophenyl)

-5-fl uor o- 8- propoxy-1| H qui nol i n-4-one,

8- et hoxy-5-fluoro-3- (4 -nethoxyphenyl)

-1 H qui nol i n-4-one, 5-fluoro-3-(4-nethoxy-

2- met hyl phenyl )-8-propoxy- | H quinolin- 4-one ,
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5-fl uoro-3- (4-nmethoxyphenyl)
- 8- propoxy-1| H qui nol i n-4-one, 5-fluoro-3-(2-fluoro
w0 Zeosestoexyphenyl )-8-propoxy- | H quinolin- 4-PCEJP2008/060804
, 5-fluoro-3- (4-hydroxyphenyl)
- 8- propoxy- | H qui nol i n-4-onel1a- cycl opr opyl net hoxy- 5-f
| uor o-3- (4-nethoxyphenyl) -1H quinolin-4- one,
5-fl uor &4 8- progdxy- 3-pyridin- 4-yl- |H quinolin-
4-one , |5-fluorgt3- (4-nethoxyphenyl) -8-
R(h&rﬁth I;N—pro« | am no)_ - | Hqui nol i n- 4-one, and
L0 - [

| HQui nolin -4-one . 4 . A
s5ition conprisi(np)a quinol one
ormula (1) or a salt thereof

0 ai ;1 as_an active ingredient and a
utical | Wacceptdide carrier . 5. A
prophyl gcti c anggor t herapeutic agent for
neur odeggner at i di seases, diseases induced by
neur ol ogi’cal dysfluncti on, or diseases induced by
deterioration of mtochondrion function, conprising as

an active ingredient a quinol one conpound of Genera
O rfiftld (HPprePfa WhereimcheoReacRor dismgRso R4 Aneh Ry, age each
defiffeB! OBBY¥LECt ik AP tiNer RENEHE S AFe e AXGHH BRI Bmpound

item5 , wherein the neurodegenéerative disease’s
reparesepEed i mangEagdr Bapmekndi4dt i ng of Parkinson's

di sease, Parkinson's syndrone, juvenile parkinsonism

striatoni gral degeneration, progressive supranucl ear

pal sy, pure akinesia, Al gheinmer's disease. Pick's

di sease, prion disease, gorticobasal degeneration,

di ffuse Lewy body disease, Huntington's disease,

chorea- acant hocytosi §F bermjgn hereditary chorea,

par oxysnal choreoathetosisl essenti glgyrenor,

essential myocl onus, -6~k es™~de |a Tourette's syndrone,

Rett's syndrone, dBgenerdtive Bhllism dystonia

muscul orum def or mance, a%hetosﬂs, spasnodi ¢

torticollis, Meige syndrohe, cérebral palsy, Wlson's

di sease, Segawa' s di sease, Hall ervorden- Spatz

syndrone, neuroaxonal dystrophy, pallidal atrophy, ]
“*@%Pﬁﬁ-@éfe%ﬁlﬁﬁr Beg@MirBt i3 Kleginegr gpeye in claim 1,

with apB¥mpdiidBeprE¥BEtERRPVchdal  BPAYI1a (5)
ol i vopont ocer ebel | ar atrophy, hereditary

ol i vopont ocer ebel | ar atrophy, Joseph di sease,

dent at or ubr opal I i dol uysi an at r ophy,

Ger st mann- St r aussl er #,Schgfnker di sease, Friedreich's

At axi a, Roussy-Levy sy one, May-Wite syndrone,

congenital cerebellar ajaxia, hereditgry epi sodi c

at axi a, ataxia tel angi asi am, anyot# Bhic | atera

sclerosis, progressim€ bulMgar pal sy, spina

progressive nmuscul ar atropfyy, spinobul bar nuscul ar

atrophy, Werdni g- Hof f mann®di sease, Kugel ber g- Wl ander

di sease, hereditary spastic paraparesis,

ri.ng el ia, _syringobul bia, .Arnol d- Chiari .

R B R v P Sl s | B plain 1, ana R
repypdent®, aFaswer Lalkexsyato@se, theawdyy rgistiopatdhy .intermediate

Dandy-Wal ker syndrone, spina_bifida, $Sjogren- Larsson
COTPRAPS ke Y

mESPTERFE Ao RY n§eR Fprmyda. (&) at ed macul ar
degeneration, and cerebral apoplexy selected fromthe
group consisting of cerebral infarction and cerebra
henorrhage. 7 . A prophylactic and/or therapeutic
agent according to claim5 , wherein the disease
i nduced by neurol ogi cal dysfunction is selected from
the group consisting of spinal cord injury,
chenot her apy- i nduced neuropat hy, diabetic neuropathy,
radi ati on damage, and denyel i nating di seases sel ected
fromthe group consisting of nultiple sclerosis, acute
di ssem nat ed encephal onyelitis, transverse nyelitis,

o I e s I T T T T T




to claim5 , wherein the disease induced by
deterioration of mtochondrion function is sel ected

WO 2008{1790p% group consi sting of Pearson's syndr]E)(Frr'g,JPZOOS/%OS04
di abet es, deafness, nmalignant mgraine, Leber's
di sease, MELAS, MERRF, MERRAIMMELAS overlap syndrone,
NARP, pure myopathy, mtochondrial cardi omyopathy,
myopat hy, denentia, gastrointestinal ataxia, acquired
si derobl astic anem a, @ni nogl ygoside -induced hearing

| oss, conplex 1l defigie ueto inherited variants
of cytochrone b g. mul | Rical |ipomatosis,

at axi a, nyocl onus, “t# oathy MNG E, J di sease.
Twi nkl e di sease, g recurrent

nmyogl obi nuria, SAl
conpl ex |1 defi dkency, opti§ nerve& atrophy, fatal
infantile conplex IV deficidncy, mtochondrial DNA
defici ency, m tochondrffral DRA deficiency syndrone,
Lei gh' s encephal onyel opa thy , chronic -progres sive
-external -ophthal nopl egi a syndrone (CPEO,

wht@@AASRSAW, € R’y.N @E ong, ﬁ{‘ paﬁhoﬁ[ﬁtamé ehaft @S¢ 9RI 8bove; and

| ex | deficiency,

myogl obi nuri a, drug-induced mtochondrial diseases,
S"é’@ﬁpfébﬂr@ﬁ d—”e%’céng deqmrosEido foda seyelizatioporaaction.
di sorder, bipolar Il disorder, m xed epi sode,
dysthynic di sorders, atypical depression, seasona
affective disorders, postpartum depression, mnor
depression, recurrent brief depressive disorder,
i ntractabl e depress ion/chronic depression, double
depression and acute renal failure. 9 . Use of a
qui nol one compound of Ceneral Formula (1) or a salt
t hereof according to claim1l as a drug. 10. A nethod
for treating or preventing neurodegenerative di seases,
di seases i nduced by neurol ogi cal dysfunction, or
di seases i nduced by deterioration of mtochondrion
function, conprising adm nistering a qui nol one
conpound of Ceneral Formula (1) or a salt thereof
according to claim1 to a human or an animal. 11. A
"process for producing a quinol one conmpound of Genera
Formula (1)or a salt thereof, wherein R, R2, R3, R4,
R5, R and R7 are each defined above in claim1
conprising reacting a compound represented by Cenera
Formula (4) wherein Ri, R4, R5, R6 and R are each
defined above in claim1l , with a conpound represented
by General Fornmula (5) wherein R 2 and R3 are each
defined above in claiml , and R8 represents a | ower
al koxy group, thereby giving an internedi ate conpound
represented by General Formula (6)wherein R, R2, R3,
R4, R5, Re, R7 and R8 are each defined above; and
subjecting the resulting conpound to a cyclization
reaction.



