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DESCRI PTI ON QUI NOLONE COVPOUND AND PHARMACEUTI CAL
COVPOSI TI ON TECHNI CAL FI ELD The present inventio
WO 2MB4PU2%t 5 a qui nol one conpound and a phar rraggyt]?%’ﬁff/%oso“
conposi tion. BACKGROUND ART Parkinson's disease is a
chroni c, progressive neurodedyenerative di sease that
generally develops after mddle age. Initial synptons
i ncl ude unil ateral restiDESCREBEBPN aki nesia and
rigidi t ' ﬁh?M% |
cal | ed(S I@Fegsﬁ?;?%\i]) g:ﬁg;g o ar |1£1dsp%n%ghg?§fe§%%lq
and each of them are dzﬂmcw FRELB el ective death of
dopami n eur.o ct h [
i o SenEr S eI TR R b e, G AR Bomgouna
anétaljhamien:ewnichbvmnmo,smmmrml at ed evi dence suggests

that an inpaired energéé&gMyst em acconpani ed

by abnormal m tochondr f nigrostriatal

dopan neagkEnsenYHNs dilkegger s ie ngur oai&gﬁﬂe:r at i peogressive

di sorder of the disease. The mtoch ndr| al sfunction
neprRdegeneTatitRe A58 0 Fie TP ea£¥> grter middle

agé! r esseand ddiplcdis ShchRle |dﬁmlEQ€E@§t§§é&ngt lt%ﬁby akinesia
resul ting in neurodegeneration (Ann. N _.Y . Acad.

Sci
angorigidyty .1 By GESIPrs Tr ehinRsies FndpagiAdby' are called the
thgééeﬁ\ﬁﬁofr §1§19é‘981fyP8£]@§1§é5ﬂ‘%d diRseedizndl SRR RIHem are

(medi cation) and surgi cal nmanagenent (stereotaxic
cayped aby olhe, S@]‘Le@h‘é‘é% deaidyi afat feppninezgies ngprPRHeprojected
fr&neq:ﬁgy sﬂggtgﬁgﬂ J?as 158 bﬁﬁé Cs{:ffﬂlﬂf?nt'rhé neéﬂﬁ. gy of the
nedi cat i on, tic therapeutic agent is use
dlsem nEait etibl mﬁgmmgr boweirar al adopaniatedgieyideneenaliggests
n n.d e - a
engl o, PbEY SoBEap acital{cdnE eh bl A5nde{RR 0y, ponomma
miteckendicitdlat fuacademt @Rcea@:dsltmetébctdmrgic neurons

e ka0 L BB oaR 5, SO BE 0 e, e

mitbehemdrial dysfunction has been assumed to subsequently cause

oxidative stress and failure of calcium homeostasis, thereby
resulting in neurodegeneration (Ann.N.Y¥.Acad.Sci.991:111~
119(2003)).

Treatments of Parkinson's disease are roughly
classified into medical management (medication) and surgical
management (stereotaxic operation). Of these, medication is an
established therapy and regarded as a basic treatment. In the
medication, a symptomatic therapeutic agent is used to compensate
for the nigrostriatal dopaminergic neuronal function denatured by
Parkinson's disease. L-dopa exhibits the most remarkable
therapeutic effects. It 1is said that no agent exceeds the
effectiveness of L-dopa. Currently, L-dopa is used together with
a dopa decarboxylase inhibitor to prevent the metabolism thereof
in the periphery, and the desired clinical effects have been
obtained.

However, one disadvantage of the L-dopa treatment is

that after several vears of wusage, the decrement of the
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in the periphery, and the desired clinical effects

have been obtained . However, one dlsadvantage of the
WOR0ASN2Y r eat ment is that after several yearsPOF/JRROAHES0804

the decrenent of thedurability and stability of the

drug's efficacy results in the recurrence of novenent

di sorders such as dyskinesia and daily fluctuation.
duvlridddar andi gesbivdtyi of dbkedmigsgclefficags&gsuhs in the

recytﬁme&llc%g ﬁ Oﬁigyémé)tpt b%fé@ﬁie%c €SGcH e(lig a sﬁ&nQQP@maH& daily

circulatory organ problenms such as orthostati
fl&quuanmmaloMpreavagcadxnastane aﬂdhyeﬁﬁegtsammbh as nausea and

vol urolo qanlfest SU&Q X hqééiggééatugps ' dopamine,

ons dIS rac ons ave been d cause fo
c1fmumaﬁumy Tbuganlnprnbﬂumstosdehrease dichdstadpea hypotension,
re ar t|on dosage. and thereby reduci.ng.the side ..
ta ! 36, RS ERCR apt i, Yo Qe Ao JaR Fes ations such
asrﬁéﬁm@.{naﬂg.@ﬁlsst Seldepaid Nnended adetdctiionsz Walve been a cause
i nhi bitors, dopam ne rel easer, central anticholinergic
fO%q%HF§m§nd the like are used in conbination, are

enpl oye@nusSuchid hepraBeut i abakees Ienar taliopal NPEEpration
prognoses; even now, however, there is no fundanental i
dogage Ft UhRFRPHSBAMECHIG dheeSafg BffRFts. multidrug therapies,

in n%ﬂﬁ. e@epshAld Ve HRAS on'Y%@sC aﬁbﬁ&nﬂﬂét mQﬁa‘tBG’lLl&@?n enzyme

e rest of the patien . and
1nlaﬂm@m;t idopanide aﬂ@btﬂ@?rde@ﬁ@’é@@bl @tic&a@&n@agmgagents and

thd Ofﬂk{% {% qg{@é" d Sr&)‘i’nlbg.ﬂat§6rge Sid eéh]i ployadd Such th?rx]:apeutlc

uncon ease progression - resul
advagogsm nemotiablypyimprovedgicogneses i mserdu mcbw.cuh@wwer there

. _expect dr ti.c i t,he f
1 RS e M G1C LR eSYR A 1) SIREAUT Hnd! other
neurménem\temel dfiseasss .t dledlogtten ausdy dle dakpoufiodr the rest
t has .a functi Vv nt ffect and _
sugkb‘? es%aeté"eé’% ﬁeu?b?%gl ::%dod$ unél PEAR IO i fFRGPacks
deth€asdd c&ﬂﬂlcabggaﬂssm@mcﬁfg-Eem aammssthasﬁme side effects,
Erotectln dopam ne neurons fromthe di sease g{io qu,L d
anth BPERYTTY G SCRESp BF PERCHRIYL & £ PRt TESHHy -dopa
moAGthdYady.at RN Mk ASH, it is difficult to expect dramatic
effects, even during the employment of multidrug therapies.
DISCLOSURE OF THE INVENTION

The present invention aims to provide a novel compound
that has a functional improvement effect and suppresses of
neurological dysfunction by inhibiting the chronic progression of
Parkinson's disease or protecting dopamine neurons from the
disease etiology, thereby prolonging the period before first L-
dopa administration begins.

The present inventors carried out extensive research to
accomplish the aforementioned object, and as a result, they
succeeded in producing a compound represented by the following
General Formula (1), which comprises protecting and improving
mitochondrial functional activity, and protecting and repairing
neuron activity. The present invention has been accomplished

based on the above findings.
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The present inventors carried out extensive research
to acconplish the aforenentioned object, and as a
WO 2815029 t hey succeeded in produci ng a conpouRgT/IP2008/060804
represented by the follow ng General Formula (1),
whi ch conprises protecting afd inproving mtochondria
functional activity, and protecting and repairing
neur on Zbei pregentTHavienddent providas ¢h qwdsopeap compound , a
phgﬁﬁgé@fi%g?.d %@i@_@oﬁh%oﬁ%gxgiﬂ ”%‘aﬁgs-%&‘m%a%e@ use of
rnventi1on provides a gui nol one compound , a
saphacompeund cah wehpedi foontreapinsi oy preéverivimmddisorder,
S f j d . -ho eat | . .
anlf>8 Brely 104 Bty TS SonBluld PR Wbsrseg an Ttem 1
tosal dbalmwppound, as descrived in Item1l to 11 bel ow
Iltem 1 . qgui_nol one conpound represented b era
For mul a f%m of-a A affie of?°%§?&n3’i f%ﬁe%ﬁgs‘%{% General
Foamhy4dlr@gen atom a |ower al kyl group, a cyclo C3_8
al kyl lower al kyl group, or a |lower al koxy |ower alkyl
gr oup; ents a hydrogen atom a | ower alkyl
gen-substituted | ower al kyl group; R3
inyl growp, a furyl group, a thienyl
' .E%, each of the groups
pstituted with gne_or nore groups
oup consisting(df)the fol |l owi ng
romati c or heterocyclic ring
; % R3: (1) I ower al kyl groups,
¢r al koxy groups,2(3) hal ogen- substituted
| ower allkoxy grqups, (4) a phenoxy group, (5) |ower
aIkyIthFZ group (6) a hydroxy group, (7) hydroxy
| ower al kyl groups. (8) hal ogen atons,

or a salt thereof,

wherein R; represents a hydrogen atom, a lower alkyl
group, a cyclo Cisg alkyl lower alkyl group, or a lower alkoxy
lower alkyl group;

R, represents a hydrogen atom, a lower alkyl group, or
a halogen-substituted lower alkyl group;

R; represents a phenyl group, a furyl group, a thienyl
group, or a pyridyl group, each of the groups optionally being
substituted with one or more groups selected from the group
consisting of the following (1) to (16) on the aromatic or
heterocyclic ring represented by the above Rj:

(1) lower alkyl groups,

(2) lower alkoxy groups,

(3) halogen-substituted lower alkoxy groups,
(4) a phenoxy group.

(5) lower alkylthio groups,

(6) a hydroxy group,

(7) hydroxy lower alkyl groups,
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(9) lower alkanoyl groups, (10) |ower al koxycarbonyl

groug (11) am no groups optionally substituted with
WO MS/18%02% 01 o” | ower al kyl groups, (12) car bamoyfT/ARA0§s0804

optionally substituted with one or nore | ower alkyl

groups, (13) cyclo C3-S al ky#-1 ower al koxy groups,

(14) pyrrolidinyl carbonyl groups, (15) norpholinyl
(8xdhréogen gkomps, and (16) a carboxyl group; R4

e I atom R5 represents a hydrogen

(QL?%%&%}QEE ?%géﬁ9§¥§ﬁ1 R6 represents a hydrogen atom
(landidwerr epkeserarboayy greups$, groups (1) to (15) bel ow

47 oy e P o ) Ao ERRR S (B B 00 e

alxylngroubﬁ) a hydroxy |ower al koxy group, (6) a Iomer

(1 OEkah UL BLEOSY GEPURI D) S ARAGH Wi one ox more

loﬁ@EQQMQd_bteﬂpéhe group conS|st|ng of |ower al kyl

%%oups | ower _ al koxy Iomer al k oups and cycl o

(1¥8 @K §p-sgpHeps 1oWeF ahkaky q al koxy group

(1@ptp§¥falhnlﬁyDSéaﬁ gbohipe, ani no group with one or
nber s sel ect from t he group consi sting of

H:Sbm%m&-ynvbr nﬂloﬁépuaﬁkeﬁ%%/l groups, |ower alkyl
(1§ylgq£ﬁ;ogg u&§1n§nd car banoyl groups optionally
bstit ut

one or nore |ower alkyl groups, (9) a
cycl o C3R8 WIPK?S@X’SJS ¢t dwdogenoptemrycl o C3_s al kyl

mg;y gk%p%ggﬂts (A HyaobBh b W ¥a1bguk atom;

R¢ represents a hydrogen atom; and

R; represents any one of groups (1) to (15) below:
(1)
(2)

a hydroxy group,
a
(3) a lower alkoxy group,
a
a
a

halogen atom,

(4)
(5)
(6)

(7) an amino group optionally substituted with one or more

halogen-substituted lower alkoxy group,
hydroxy lower alkoxy group,
lower alkoxy lower alkoxy group,

members selected from the group consisting of lower alkyl groups,
lower alkoxy lower alkyl groups, and cyclo C;.g 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 Cs.z alkyloxy group,

(10) a cyclo Cz.s 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



10

15

20

25

30

35

(12) a lower alkylthio group, (13) a heterocyclic
roug sel ected fromthe group consisting of
U2? nyl groups, pyrrolidinyl groups, furYfT/dPa0§eoso4
t hi enyl groups, and benzot hi enyl groups, (14) a phenyl
| ower al koxy | ower al koxy gr8up, and (15) a
pyrrolidinyl carbonyl group. Item2 . A quinol one
grewppo g beneehlienylF@rauPa. (1) or a salt thereof
cor. t n r t sy hydrogen
(1@&%;@4 J'I g&*éj?fg%’é‘ W?'gﬁ% ?&é’%@ﬁﬁfs 1gdhydrogen
(13) oanpyrmﬂldmylatdqhongﬁogmum represents a phenyl
group or a pyridyl group, each of the groups
optionally being substituted with one or two groups
sel ectefl Brom ghengIieny comsdfid rif derdialf cslolmmag(l) or a

o b Eadliy T o A

gr oupBerd®) RoWeepDédentls 0AOWFEIrogéh @atoywdrexyagrewpr alkyl
and (8) halogen atons; R4 represents a hal ogen atom
gre8Pi epresents a hydrogen atom R6 represents a
hydrogen 856h 1Y d 2RULSGEH Safdly NG Qbwée QUKL ;
(3), (4), @é%gbf7) bel ow. (B)Qa I%mer aIkoxngroup (gfoup
a hal ogenB: SigpFepentede | BRRIYIal SEOHP Godp PYEREYE 7P, each
o£2Fh8 Og b P o(i)‘l‘:ﬁ.bﬁgfi* ybei‘h%“s‘ubﬁﬁ:ﬁ@u%& Ry RA3E Rk B.Wotwo groups

| ower™ al Kyl groups | qui nol one conpound
se@ﬁ*éfptalfm rmbag{rm)lp o¢°ra=‘1§éillflgt rér Ebe %&%vadmsg(ﬂb (2), (6),

anht?ﬁbzoﬁekﬁ8t§90$éfiet$55ﬁgééﬂ$d§%ﬁ§bskiﬂg Qgpresented by the

above Rj:

WO

(1) lower alkyl groups,
(2) lower alkoxy groups,
(6) a hydroxy group, and
(8) halogen atoms;
R, represents a halogen atom;
Rs represents a hydrogen atom;
Rs represents a hydrogen atom; and
R; represents any one of groups (3), (4), and (7)
below:
(3) a lower alkoxy group,
(4) a halogen-substituted lower élkoxy group, and
(7) an amino group optionally substituted with one or two lower

alkyl groups

Item 3. A quinolone compound of General Formula (1) or a
salt thereof according to item 2 selected f£from the group
consisting of:
5-fluoro-3- (4-methoxyphenyl) -2-methyl-8-propoxy-1H-quinolin-4-one,
5-fluoro-3-(4-methoxyphenyl)-1l-methyl-8-propoxy-1lH-gquinolin-4-one,
3-(2,4-dimethoxyphenyl) -5~fluoro-8-propoxy-1H-quinolin-4-one,
5-fluoro-8-isopropoxy-3-(4-methoxyphenyl)-1H-quinolin-4-one,
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5-fl uoro- 3-(4-nmethoxyphenyl )-2-nethyl- 8-propoxy-
IH-quinoIin- 4-one , 5-fluoro- 3-(4-nethoxyphen

WO ROOBIRHy| - 8- propoxy- | H quinolin- 4-one |, gcrépﬂmwmmam
, 4- di met hoxyphenyl) -5-fluoro-8 -propoxy-
| H- qui nolin-4 -one, -6~
5-fl uoro-8-i sopropoxy- 3- (4- met hoxyphenyl)

3- {2 H tligidiorophenyib) -H-flporg- @ proraxopiénghninolin-4-one,

o e R e Y PRop P e o g 8 o

5-51dxmrH-(Z-methoxy Hrnethyiphéyy bhéindrppoxy-1H-quinolin-4-one,

S R R esB Y 80 ondiey, 1 fndytncyone.

5-51tidrm+ - (23 £( dotbd tme thbxyphanyy préemtoppx$- i ooyl in-4-one,

ui nolin -4-one . .

-5 Lp PR 4 PSR R A P E AR B E A RO R HEI 99 4-
8-8gclEprosiiaeitBpyy Mt fitioto- 3= { & Ufsthodyphenyl ) -1H-quinolin-4-

4- met hoxyphenyl ) -1 H qui nolin-4- one,
OnS. f | yor o- 8- propoxy- 3- pyri di n-4-yl -1 H qui nol i n- 4- one,
5-81hbH ©pFopbiy Bl HgpaaReayy) - 18-quinolin-4-one,

N- et hyl - N- pr opyl am no) -1 Hquinolin -4-one_, and
5'élFP€Rﬂ - (F-mekbaEypRetpIne gy (N -mgthylsy Ny propylamino) - 1H-

quinbiidlaQyebutayy )-1Hquinolin -4-one . Item4 . A
pharmaceuti cal conposition conprising a quinol one

5-Edupeemit (F-meghexypharsrlnuBa (¢ 14 . 4riaiflaorobRbewsnf-1H-
i o item1l as an active ingredient and a

qu%ﬁé?ﬁ%é%ﬁ?%%ally acceptable carrier. Item5 . A

prophyl actic and/or therapeutic agent for

neur odeg at}ve di i.seases, || y -

neurolog?gg d%éfd%c?ﬁ%%ﬁé%ﬁg%¥%§as%ghgggﬁgggpbfomprlSlng a
qudebioner gompound wft c@drerdli oFofouil | ¢f) compai Salg athereof

an_active . ngredi ent _a qui nol_one conmpound . of ner.al
acBBrRERG (15 or Tl 47 1RH cofPnccor b | dPTEH L e a
phbirRatéutidhllyopbyépedbie aadraert her apeuti c agent

according to itemb5 , wherein the neurodegenerative

di sease is selected fromthe group consisting of

Par ki nsom'temdisseas e prEghyi 4G Sasd/ 6l OtRerdpé@ikl éagent for

par ki nsoni sm strLatonlgraI_degeneration,(frogressive ,
neggaiiﬁg‘,%m%J_VSM §§‘?eﬁﬁ% alglﬁggﬁsg? induce by neurological

dysfunction, or diseases induced by deterioration of

mitochondrion function, comprising as an active ingredient a
quinolone compound of General Formula (1) or a salt thereof

according to item 1.

Item 6. A prophylactic and/or therapeutic agent
according to item 5, wherein the neurodegenerative disease is
selected from the group consisting of Parkinson's disease,
Parkinson's syndrome, juvenile parkinsonism, striatonigral
degeneration, progressive supranuclear palsy, pure akinesia,
Alzheimer's disease, Pick's disease, prion disease, corticobasal
degeneration, diffuse Lewy body disease, Huntington’'s disease,
chorea-acanthocytosis, benign hereditary chorea, paroxysmal

choreoathetosis, essential tremor, essential myoclonus, Gilles de
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Al zhei ner's di sease. Pick's disease, prion disease,
corticobasal degeneration, diffuse Lewy body dlse
WO RRIRHPYH3? on' s di sease, chorea- acant hocyt osi sPC O&Hmm&“
hereditary chorea, paroxysnmal choreoathetosis ,
essential trenor, essential -myocl onus, G lles dela
Tourette's syndrone, Rett's syndrone, degenerative
lapdlouireite by s synfieomris cBebE Len gendremmc edegerrstajsive, ballism,
0 ge ;
ar§PREE HfsghQbbf et SnELdC ENELOIT, | GiRlaRBARG BBkHoo1 1,
Mef@atzsymh@mmne cneabnalonpalﬂystﬂhﬂmpm palﬂndaﬁse Segawa's

hy, r ratiq
a8 oo PSR R She TR | (SRR lb ey Sk PEE , astronhy,
pamii&ﬂponkaﬁeph?el|agpfﬁd4ﬁﬂr¢bemmafdltdﬁgeneratlon cerebral
ol | vopont ocer ebel | ar atr qphy, Joseph di seas
CogEHt orubﬁﬁﬁgPPYUOIuyg%gﬂe 3 cerebellar atrophy,
ol Epodriterebeauss| eattehiey nkeneﬁ&@m&ey o1 ie@dponebcérebellar

At axi a, Roussy-Levy syndrone, May-Wite syndro
atE%H@%nlt%ﬂSQRﬂeﬂﬂﬂqgﬁseataﬁ@ﬁiaﬁ%z%QFQEﬁ%}lQBF§$ﬂ+%P atrophy,

Ge 8k Brfdreh - S%E@ﬁbéléﬁﬂéﬁﬂﬂﬂ%§E§S|adléﬁaégirOPFfiédﬁﬂﬁﬂhak Ataxia,
scl erosi s, progreSS|ve bul bar pal sy, spina

Ropseyriessi v 'arMaé?t'r"@ﬂﬁ? sypdEenal bgenageRttdar cerebellar
at iQPhyhe%$& Holfyen cdi SRas8 e, KUQRIRERT- Vehangstctasia,
| Sease er edi tary SpaStI C par apar esl s,

amyQEroRjuiey elaterady rsm’l@m@gnsu aPrAgn©$%il‘@1| bylbar palsy, spinal
ti t ro F
orBBRe LI | Hhacta (BRSO EpifdddiBEL Phscutar  atzophy,
Webanily-Hoffmrann iyseaSﬁe Kspehheig%WaiapdsFogneaasgarbsxwﬂitary
drone radi ation [ cul .
soREh S PR CoPanoafot it S Bk pTRE  hBhora-cniars
magfonpaiciansi ssthffnain ceynmrqmel nKaigpeoiFedid syndxtomel, Fazio-~
henorrhage . ltem7 . | agt
Lopfie, SYB0LPES agRbeh o IHEIPRSRY: [ BERiE Wy pyndtome. spina
blﬁha&asesjdyi@edabgsmurwoﬁﬁl dyafiuaeiomon niyelopathy, age-
sel ected fromthe conS|st|n of . spinal cord
relates IaGHRToUREPAREAL 1R EREBRaT HEoRkSIBoPLected £rom

thBeUigeBabNy cohddb@idPn slanegsretiiad df_ﬂﬁf&lrbﬁﬂbﬂl Ngand cerebral
di seases selected fromthe group consisting of

hepgri®gde scl erosis, acute di ssem nated

encephal onyelitis, transverse nyelitis, progressive
mul tifocal
Item 7. A prophylactic and/or therapeutic agent

according to item 5, wherein the disease induced by neurological
dysfunction is selected from the group consisting of spinal cord
injury, chemotherapy-induced neuropathy, diabetic neuropathy,
radiation damage, and demyelinating diseases selected from the
group consisting of multiple sclerosis, acute disseminated
encephalomyelitis, transverse myelitis, progressive multifocal
leucoencephalopathy, subacute sclerosing panencephalitis, chronic
inflammatory demyelinating polyneuropathy and Guillain-Barre
syndrome.

Item 8. A prophylactic and/or therapeutic agent

according to item 5, wherein the disease induced by deterioration
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| eucoencephal opat hy, subacute scl erosing

panencephalitis, chronic inflanmmatory denyelinati
Woﬁgﬂsﬂ}ﬁ%?opat hy and Guill ain-Barre syndrone .P?T/élfﬁogf‘/‘?“so“

A prophyl actic and/or therapeutic agent according to

item5 , wherein the disease8induced by

deteriorationof mtochondrion function is selected
of f myochendyriony fowesioni A§ stlPebedofiremsyher gheyp consisting

o B SE3BERH TOLLERRM) | TGRS, LGPl puseasne

LebBRP; @stwomw* DﬁRRFGhMBRFaWEEm dmmy.@pasmdrome, NARP,

at hy., denment ointestin: ax ir .
pug%’(d %(% ¢t anec o8 a%ﬁ[ n%igl ISk t%%d 389%‘2#1 n‘ggf“e“tla'
gakoBsinteyihax | | |atd.&ﬁ.aCI enciqdtieedio | BhAerdeThatdd antanemia,

anSpodlecoatpgoraiied B FhR: 197 MESERLoR ) Shency ane

to TW k€ tdias eageiall@d Goli SEREEchrdIr BENtmultiple symmetrical
nmyogl obi nuria, SANDO, ARCO, conplex | deficienc
llEe%t%sea | aFSKiR: SRESClamS: crﬁ"&LO%P%‘fI%'p GIfia ATL disease,

Twh Ak P8t i 8e 580! Bt Vadebhst eNGhcubtiRENRREELSbidMa, sANDO,
deficiency, mtochondrial DNA deficienc syndr one,

ARCQ} gFOBPESE e ph LS AP EeRPEL hGOMPESH off cde %%iﬁfé‘sy optic nerve

at%ggﬁ%e@ﬂﬂallnfgggli@l é@lﬂﬂl%gi %VS WREE Q8L &P Er@tochondrlal DNA

s-Sayre syndrone, encephal opathy, |actacidem a,
defijoierdy nurmzatocmoagrlahdu@éla mdeddedaueY al siindeerrs, Leigh's
j L P
enégghé%ﬁ{ﬂf %%Pgt]['xga %{hr Iﬁg% 6é?&ms@)%e g%F%%%il QJpﬁrthleoplegla
sydgsomg/ mi ¢ ( dPE@) der sKeatypiSxgiredepregsirone , seasmeaphalopathy,
|ve dISOI‘ ostprtum e S
Ladkafide, euiehinei Ak patirs R ln it aiseases,
schﬁlkbpl@teahlae d:e@jcassdeptebsm c ddspréssj obipdbabl & disorder,

. ressjon and acute r nal.f | ure.
o1 GERRE) DR sE s ero G e e A AT teorisf, Stypical
debh@é@:@cﬁn ACSerddbnag taFfieceivvd dssordéts), pdstipat@umAdepression,
nmet hod for treating or gr eventlgg}neurodegreneratlve
mifgpLeasBePrefiOises eTUEEERby nBEIGY ogidepressive  disorder,

in@yaEHa61d Ofeprissdofganssnid dasebdif odet @bliBlat Bepréésion and
m t ochondrion function, conprising adm nistering a

acypnbeRie failure.

Item 9. Use of a quinolone compound of General Formula

(1) or a salt thereof according to item 1 as a drug.

Item 10. A method for treating or preventing
neurodegenerative diseases, diseases induced by | neurological
dysfunction, or diseases induced by deterioration of
mitochondrion function, comprising administering a quinolone
compound of General Formula (1) or a salt thereof according to

item 1 to a human or an animal.

Item 11. A process for producing a quinolone compound

of General Formula (1)



compound of General Fornmula (1) or a salt thereof
according to item1 to a human or an aninmal. Item 11.
WO 2008(18002% s f or produci ng a qui nol one conpoundpg?upﬂmwmm&“
General Fornula (1)or a salt thereof, wherein R, R2,
R3, R4" R5, R and R7 are each-defined above in item 1
, conprising reacting a conpound represented by
GEneraIREornuIaCX4) wherein Rl, R4, R5, R6 and R7 are
gve initeml , with a conpound
: Fgrnula (5) wherein R2 and R3
item1 , and R8 represents a
hereby giving an internedi ate
by General Folru)a (6)wherein R,
R and R are each defi ned
he resulting conpound to a
Recycllzaulon realkion. Specific exanples of groups in
General |[Formul a{(1) are as follows. Exanples of |ower
al kyl gpgoups ing¢l ude straight or branched C -e
(preferably Cl-4) al kyl groups such as methyl, ethyl,
n- propyl, isopropyl, n-butyl, isobutyl, tert- butyl,
sec-butyl, n - pentyl, 1-ethylpropyl, isopentyl,
orndosadty therepdx Whetein Ru. t RimRahyet pRopyls and B, are each
degﬁ. t h¥b$@%'t Yin, eﬁﬁ hyi bUté@mprlsi‘ﬂgeX){:jeactﬁg Ma  compound
pen t etc . | es of cycl oal Kyl
5 regrea@@tadwdqm@@n@yéloﬁnwa (éycl obutyl, cyclopentyl,
cycl ohexyl, cycl oheptyl, cyclooctyl, etc. Exanples of
cyclo C3-S al kyl |ower al kyl groups include the | ower
al kyl groups substitutedgwith one to three (preferably
one) cyclo C3-8 al kyl greup(s) described above.
Exanpl es of | ower mlkoxyigroups include straight or
branched C _6 (prefergb G -4 ) al koxy groups such as
nmet hoxy, ethoxy, n-prg { | sopropoxy,) n- but oxy,
i sobut oxy, tert-but oxyxysee=ut oxy, n-pentyl oxy,
i sopent yl oxy, neop®ntyl oXy, n-Yexyl oxy, isohexyl oxy,
3- net hyl pentyl oxy, etc. anplles of | ower al koxy | ower
al kyl groups i ncl ude t he'™

Rs

wherein R;, Ris, Rs, Ry and R; are each defined above in item 1,
with a compound represented by General Formula (5)
10

(5)

wherein R; and Rz are each defined above in item 1, and Rg
represents a lower alkoxy group, thereby giving an intermediate
compound represented by General Formula (6)

15
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| ower al kyl groups substituted with one to three
gggeferably one) | ower al koxy group(s) descri

WO 205(18002¢y anpl es of hal ogen atons i ncl ude quB?T@E?mmm“BO4
chl orine, brom ne, and iodine. Exanples of hal ogen-
substituted | ower al kyl grougsi nclude the | ower al kyl
groups substituted with one to seven hal ogen aton(s),
preferably one to three hal ogen aton(s). Exanples
thereof include fluorguethyl ©difluoromethyl ,

trifluoronmethyl , chlaro , dichloronmet hyl ,
trichl oronet hyl g, brg;nnethyk _ For omonet hyl

di chl or of | uor oet WA 2, 2- quoroetk%)
2,2,2-trifluoroeth ent af || uor oet hyl~,/ 2-

fluoroethyl , 2-ch W] 3,3-trifluoropropyl
hept af | uor opr oyl , 4,2,3 E 3 -pgent af | uor opropyl
hept af | uoroi sopropyl |, 3-c Ioropropyl
2-chl oropropyl, 3- brémoprofyl , 4,4, 4-trifluorobutyl
, 4,4,4,3,3 -pentafluorobutyl , 4- chlorobutyl,
4- br onobutyl , 2- chlorobutyl 5,5 5-trifluoropentyl,
wher&H % PR yd;., RO R, O-R RE | éHH Qégeé:yé eadds RlEehEReSve; and
., perfluorohexyl ,” efc . Exanpl es of hal ogen-
subjecingithg reseltink seprguad pto it avigdd zaRion geaction.
al koxy groups substituted with one to seven hal ogen
aton(s), preferably one to three hal ogen aton(s).
Exanpl esSpéeii! avaiplee OFugrowRs Hox\General Formula (1) are
asdfé%# nethoxy, trifluoronethoxy, chloronethoxy,
dic ordnethoxy, trichl oronet hoxy, brononet hoxy,
dlbronnnﬁthpqes dbfhtbnnﬁ:laikxﬂmeghougs include straight or

i fluoraqet or.oet hox
b3 Gt HBRFEr a0y LT PR by BT ORCh S PEFIYL, ethyl.
n- buapﬁmronnxunpymephaﬁmtymcnrs@bucpmxytefk{ﬂutqaopsepeugtyl, n-
| or.opr

Doty P RS BET by CPBETEIL s 5. BEPRS oy oBuPERyL:  1.2.2-

trémehhyTaRipaxy 3, zﬂ-cbinwmwwxyl, 2-thglBhty DXY isohexyl, 3-
trlfluoropentoxy 5- chl or opent oxy,

5,5, 5-
me@b%?@ﬁﬁ?$#lG%Pohexyloxy, 6- chl orohexyl oxy, etc.
Exanpl esg@impoueroRl doyd (R ol RYPSgi-eehs! dthAahige! tht@opropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, etc.

Examples of cyclo Cs.s alkyl lower alkyl groups include
the lower alkyl groups substituted with one to three (preferably
one) cyclo Cz.g alkyl group(s) described above.

Examples of lower alkoxy groups include straight or
branched C,.¢ (preferably C,;.,) alkoxy groups such as methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy,
sec-butoxy, n-pentyloxy, isopentyloxy, neopentyloxy, n-hexyloxy,
isohexyloxy, 3-methylpentyloxy, etc.

Examples of lower alkoxy lower alkyl groups include the
lower alkyl groups substituted with one to three (preferably one)
lower alkoxy group(s) described above.

Examples of halogen atoms include fluorine, chlorine,
bromine, and iodine.

Examples of halogen-substituted lower alkyl groups
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WO gl

groups wherein the alkyl noiety is the | ower alkyl
roup nmenti oned above. Exanples of hydroxy | ower
g@n?nclude t he above-nentioned | ower aIk?FT@V@ﬁ%ém&“
substituted with one to three (preferably one) hydroxy
group(s). Exanples of |ower-aikanoyl groups include
straight or branched Q L-6 (preferably G _4) al kanoyl
inglodes thachlawerf cadipl, areuns | Spb@blwd Wmltlyr ghe to seven

hah.?@gﬁlt éégm(ééent ?R*%ﬂaraf)g}?t b&ﬁé/l T ;)ups ; ﬁgffl atom(s).

ower koxycar ony
ExahkhmycarmhayéogroupSKMM@eeln flupnmmbmhylno|eﬁyiﬂgorhmethyl

l. r_al koxy gro nent | Ies
tr&?%ﬁﬁgx%%?gﬁnaH%ﬁioﬁngFﬁ%?Ed %ﬁoone WDF%HC%EBQSmethYl
brain&métrgmu ps mﬂnttdmmmya gr oupﬁcmnbrromhdnyomethyl, 2,2~

.Ssubstit e or, two | ower_  al kyl 0 S
dlﬁi&%???) bove égénﬁﬁ¥§ u8F°%¥E%ﬁmwoylpﬁgﬁﬁéigogoethyl 2-
flﬁ@tb@ﬂ@}l Yy substi tated oMoelingnge or nores| dyertdlfiybropropyl,

rougs I ncl ude carbanoyl groups optionally substituted
heRitp Rl eRORIOPTMe | ower al kyl gr oup(e ) -desc? iRRRfafgeropropyl,

heE%éfPﬁé%bigbp9¥5§9 G3- 83f&ﬂ@6rdp9%§913|ky|2£HHIH¥%propyl 3~
I ncl ude the above-nentioned | ower éb¥ gr oups

DroBBEORIK et -ty LERE L BT QISR - dr A Pt lsgEpbutyl, 4-
h%% roxy:yo 6quﬁﬁht§ﬁscrijﬁﬂio%QQME&l Exgmp! £5¢:0fr1uoropentyl,

groups I ncl ude
5- abéweomloned | ovveﬁr %I%Gmf@ummbst i t ut echwhilgrohexyl,

PGEEEU6fbﬁé¥gi GReeferably one) hydroxy group(s).

‘I ower al koxy | ower al koxy groups include
t he aboﬁaammeSon@fiIha&ageakkohstxﬂuhg@s daber | taltkeky groups

. W h f I
J.n\grl%g% fm de st‘yielr ee er% U@Stl aw:L%f(ly one to seven

an1no groups
hadptyennaatgm&tinst |pn¢tfeabahdlyh one oto rmtla:eme nierlogen atom(s).

seI cted rom onsi stin | ower I
S T T N TR R g

tx@@lﬁoﬁérkefdhdgdqus i ncl ugRLGBMhPKkOYPS opt i ondldhl oromethoxy,
tr%%gigééﬁgéﬁ%gg,th one bromomethoxy, dibromomethoxy,
dichlorofluoromethoxy, 2,2,2-trifluoroethoxy, pentafluoroethoxy,
2-chloroethoxy, 3,3,3-trifluoropropoxy, heptafluoropropoxy,
heptafluoroisopropoxy, 3-chloropropoxy, 2-chloropropoxy, 3~
bromopropoxy, 4,4,4-trifluorobutoxy, 4,4,4,3,3-pentafluorobutoxy,
4-chlorobutoxy, 4 -bromobutoxy, 2-chlorobutoxy, 5,5,5-
trifluoropentoxy, 5-chloropentoxy, 6,6,6-trifluorohexyloxy, 6-
chlorohexyloxy, etc.

Examples of lower alkylthio groups include alkylthio
groups wherein the alkyl moiety is the Jlower alkyl group
mentioned above.

Examples of hydroxy lower alkyl groups include the
above-mentioned lower alkyl groups substituted with one to three
(preferably one) hydroxy group(s).

Examples of lower alkanoyl groups include straight or
branched C,.¢ (preferably C;.,) alkanoyl groups such as formyl,
acetyl, propionyl, butyryl, isobutyryl, pentanoyl, tert-
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or two menbers selected fromthe group consisting of
t he abovenenti oned | ower al kyl groups, the
WO 25(182%3%nt i oned | ower al koxy | ower al kyl gr oBipE/IPZA}060804

t he above-nentioned cyclo C3_8 al kyl groups . Exanples

of | ower alkyl sulfonyl grouts-include al kyl sulfonyl

groups wherein the alkyl noiety is the | ower alKkyl
buyybearheeytli, ohexardioie etExanpl es of anmi no | ower al koxy

groups gpLLonal |y i%%fci LHE%%F&J%%?@“BE% QYR 1D

one or more nenbers selecte rom consi sti ng
allebxyaamongll k glogp wiereiowehe ad Kicoxyy modgebwpss thewdower

| kyl sul fonyl.aroup and car banoyl groupsoptionally
al@ﬁf%t?ﬁ?ﬂpéHeé#féb%ékéﬁﬂyeﬁore | ower al kyl groups
i ncl ude Ekbfpl esvadf anldavy ggoapy Soptiiloskil it @tbst ttutedewith
to three (preferably one) amn roup(s). Here, the
On P ISPV kDS Y BRPP o Lbp L AT Lob G50tPT (R B Ly
suBSt HFITHI GAHPOoNS LY ARR QbwkOa IIBAID &frHupeh fCddstdie@ above.
the group consisting of the above-nentioned | ower

al kyl gF&apBles F SSEPermpEht PBAIRE (OBkEPnal karpipstituted

wifh 0SS .ort heraPeNferBiikkANgtoip¥eindidad cabbifyl groups
groups, carbanmoyl groups optionally substituted wth
opbhenaklynsiubstymeted wilh gneups Hemtlaweadadkvl egroup(s)

@gﬁ! cyclo C3_8 al kyl oxy groups include groups
degﬁ f%%ﬂgﬁg'cyclo C3-S al kyl group and an oxygen atom

are bondsdmpEssingf ayado Ceisrakbiylk diowey| alkwe rgrgdupsx jnclude
i ncl h 3 ' i .
end, e R 1aReh Sn ST o PR i LS VB GRS o
threér ghwaiicafabi gl oge pupfclo Cikxahkyk grmwupl( eZwedesdikidedhiabove .
incl | kyl thi in_the al kyl
moi ety RAPHLSE e eI SPBED FENE OB BB oyiE ade the
abbxarmeisicrledphonyt dThwesy airbapy sulrthituted wilth tdre to three

abgve-nentioned |Lower al ko groups substituted with
(P6ﬁ§e¥?£$EHQQ?)(BY %§¥uﬁﬁ?qué9'phenyl group(s).
Exanpl esixahppBenyt Ioneer aakbayyldwsrealkbkoxyraigtiAsclude

the above-mentioned lower alkoxy groups substituted with one to

three (preferably one) lower alkoxy group(s) described above.

Examples of amino groups optionally substituted with
one or more members selected from the group consisting of lower
alkyl groups, lower alkoxy lower alkyl groups, and cyclo Cig
alkyl groups include amino groups optionally substituted with one
or two members selected from the group consisting of the above-
mentioned lower alkyl groups, the above-mentioned lower alkoxy
lower alkyl groups, and the above-mentioned cyclo C;.s alkyl
groups. |

Examples of lower alkyl sulfonyl groups include alkyl
sulfonyl groups wherein the alkyl moiety is the lower alkyl group
mentioned above.

Examples of amino lower alkoxy groups optionally
substituted on an 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
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i ncl ude the above-nentioned | ower al koxy groups
substituted with one to three phenyl |ower al kox
WO 005(180929 (preferably one) described above. TRET/BFIYAHL804
of producing the conpound of the invention is
descri bed below in detail. Ih®&-qui nol one conpound
represented by General Formula (1) (hereinafter also
optadraltlsd subsid tTbedouridh ERE) oranolre jowedusdllybygroups

. i t S C
ol Bhhe e TS iy Bl ¥ PR TG0 S Erie
(prefmm ronlaJ) aﬂﬂno Rj&:od@ﬁ(,S)RSHefé amhd?ﬁnane hsw@efank@eky
ah Qe resent ogen .atom Exa
TP ot Pikishe 1 EpPusariteh, 08 Al d-p o THE et ox two
membeDE IS‘EELedi:reﬁmfﬁem il grogipn eon&i €t aig lelfe theaaru)m mentioned
rou in the reactio |nclud hahy en Angﬂ e,
Lofg; AT GRRUBPe 17 | PREREPREE iS5, RUREATY L HFoBS
thBer aﬂ@&@dnéwtlbﬁaat 16@et RAKGAMBAUREHhPT JRUPER| ciBbaidyd groups
& and the conmpound of General Formula (3) in an
opitheRelLh | SHhST iSRG Roth oRsi RY %ﬂ?eéBWV%hP Kyl ngxgyps
meREESEAE Safveabsence of a basic conpound in the

presence of a pall adi um cat al . Exanpl es of inert

sol vent $XaAPLedeO@EILO Estach 15‘315@%17 $5Pypat Enahikle groups in
n3EAX A déﬂgyr Qh&té‘ﬁ{' Q' at Donded.
v I met of?éﬁ%%gné ne glyc ne?h%? On ©

and et hﬁmlgsyeblt@mﬁypfembrlomn&kpw groups include

el 0 BR3P L6315 R LA YEO o 1o

ene; OV\BI‘

thweehamréfenaﬂianohe)ahmtﬁahx@moﬁanpl gﬂuumdﬁé based

solvent Suc cet one d. pet hyl eth
pol ar s P‘ sughfo"%eﬁ\laﬁl-ﬂ t %%yqlfou (?%I\ﬂg)kyq'%mo
grdupstwhéremﬂ'&mbldEkfI»mﬁietyh&xanhermﬂwﬁroapkyllgroup

|an1€ and acetonitrile . These inert solvents can
meB§18§ dR¥Gy or in conbinations of two or nore.

Pal | adi FRepIBEUSEH SPIERA. 1BwbBealle®mst igrdupseind@lude the
above-mentioned lower alkoxy groups substituted with one to three
(preferably one) phenyl group(s).

Examples of phenyl lower alkoxy lower alkoxy groups
include the above-mentioned lower alkoxy groups substituted with
one to three phenyl lower alkoxy group(s) (preferably one)
described above.

The process of producing the compound of the invention
is described below in detail.

The quinolone compound represented by General Formula
(1) (hereinafter also referred to as Compound (1)) can be
produced by various methods; for example, by a method according

to the following Reaction Scheme 1 or 2.
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particularly limted, but include, for exanple,
tetraval ent pall adi um catal ysts such as sodi um
WO RUBASHRYr opal | adi umate (1V) tetrahydrate andPphyROLH NS4
hexachl oropal | adi umate (1V); dival ent pall adi um
catal ysts such as palladiumi14+) chloride, palladium
(I'l') bromde, palladium (Il) acetate, palladium
Regttleaxdigheaeefionat o , di chl orobi s(benzonitrile)
pal l adium (11), dichlorobis (acetontrile )palladi

f‘al 5- di ene)pallacr
trlfluoroacetate , and 1

hi no ) f erfocgtg, di chl or opa
2 N
ﬁuch agztr-i—s—(-d-i—beﬂ-zy-l—i-deneaceto e )2 l

pal | agdi um @), tris (dibenzylideneacetone 5.2 pald,adi um
(0) chL rof or m conpl ex, and tetrakis( (1)
triphel §| phosphi ne) paI | adi um (0), etc. These
pal | adi Wﬂe%ﬁﬁoﬂfdizarl@g uged @i, NalY a8l RN a&@%naéfﬁméd
of two or nore. he Teaction, the anount of the
abBHP!v i cheRrsaantss anbﬁlﬁa?‘f!l&ﬁﬂ“brl y limted, but is
typi cal fbaeafnaléﬁeof gbh OBt Sh DY bl 6935@1 izébjude
ternms o [adiumre atlvetolm) of Conpoun
fllllhéimlﬂhlqmnﬁhebp@hirmil @mdcaedinet is prefer abI y in
the ran 0 e I LM
ol at | vereet bt Hedvit SrERbE St el TR o Sl Al
haddgemt aAgemgs thepeociedling st berple‘sm:dar @ﬁ:eaesaﬂbl@bl e

1 9and RS o] AU be el B B LS O o

of- Geﬁerablﬂmiuﬂlayl( 2| BiidARhe, cbmpeond od@/ Gelnesphi Fermuld 3) in

dl he hosphi no.)ferrocene , triphenyl hos
asi ShEPE HOTRS B HeLoShn G ng2ny ATHARLS) 18 Ehi dresence
or( abgéﬁéyldm@sbhsma sampUIRI e 1O XA F}_bi@)en,ceTbese palladium
&ands are used singly or in conbinations of two or
BLESL The proportion of the pall adi um catal yst and
I i gand |E§<aﬂ1% eBabt | LAY |sp1keAts ethelliie dEBEP! Sfhd®ased
0

gand is ut 0.1
solvents such as dioxane, tetrahydrofuran, diethyl ether, 1,2-

dimethoxyethane, diethylene glycol dimethyl ether, and ethylene
glycol dimethyl ether; aromatic hydrocarbon-based solvents such
as benzene, toluene, and xylene; lower alcohol-based solvents
such as methanol, ethanol, and isopropanol; ketone-based solvents
such as acetone and methyl ethyl ketone; and polar solvents such
as N,N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO),
hexamethylphosphoric triamide, and acetonitrile. These inert
solvents can be used singly or in combinations of two or more.
Palladium compounds used in the reaction are not
particularly limited, but include, for example, tetravalent
palladium catalysts such as sodium hexachloropalladiumate (IV)
tetrahydrate and potassium hexachloropalladiumate (IV); divalent
palladium catalysts such as palladium (II) chloride, palladium

(II) bromide, palladium (II) acetate, palladium (II)
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to about 100 nol es per nole of the palladiun1catalyst

and preferably about 0.5 to about 15 noles per

WO ¢8/1 g%??adlun1catalyst Vari ous known |norgaﬁ?E”%W€mmmm4
organi ¢ bases can be used as basic conpounds .
I norgani ¢ bases include, forl®xanple, alkali netal
hydr oxi des such as sodi um hydroxi de, potassi um

acﬁwl@t?@wat@e sAbehhgeriid (bepzaniittieipahlagivox ( He) .
ai8hk8kbo e %g%g:?gfé )ggﬁaﬁ‘éﬁﬁuﬁs EPP j um car bonat e,

pot assi u esi um car bonate, and |ithium
dicaibnmbisitraphahylp@¢sphﬂmpdpagéﬂdsanUﬂﬂanes such as

oskh LA RIREER DR 7390 MRDSOsRCERERA .

diendbpmnxadiqmoua$$iupalxﬂﬂimnhamﬁ$ srictlmsoacdtate, and 1,1'-

018 R e oo R TR HFe e, B ehfor st S8t B o g um

dibmib'r&ﬁeamiwp@bﬁapseﬂm furbviadent PYETHTGE vnSasalPtsidich as
for ex%ﬂg{ al kali netal | ower aIkOX|des such as

trighiihe %ﬁ§§P&@°e§9ﬁﬁlﬁnRﬁﬁ%@Q?ﬂ% (Qlodi um t but oxi de,
trﬁ@(éﬁﬁér&’d}ﬂ%ﬁ@&bd@oné’f& CS T LR S h@c)()' %10@6@09@@&@1@3@ and

but o and am nes such as triethyl am ne

tetrpkiobiriaheny Lphpgph tnei@aldatiuni HY), . §itser Thesagalladium
comgbéﬁégl dre Ns%hh glh&w SaP rl%mebaﬂiﬂ@ud}w%tfh Y8 PR e .

di ne , trinmet y am ne di net y ani | i ne ,
N- met hy | ImpitpRoreaetion, 3hgi amawhtaf dhe. Bad)adhrms-catalyst

1) O o Ei 1 940G s PRI 10 B xange erom

0. DQQD@lcbnﬁhhnd@esannkmennﬁe@fspnglqdiumin&La@&bénb@ilnmwl of

ool £Douk, =MReF: BF PR PrraRiind SRARRHPCEs Sifperavay

1na$heoﬂamga(ﬁndmona0301puda&sxﬂﬂscambUnamepfcpaRMamium

b . A basi d i
el RhaTFy e A OB CANBUAE 0205, 5 10 10 mol es por Mol o

of Conpcmrid: tdact bt gTveintaabbys Oy priczeedsDifSthe presence
of a suitable ligand. Examples of ligands of the palladium

—

catalyst include, for example, 2,2’'-bis(diphenylphosphino)-1,1’'-
binaphthyl(BINAP), tri-o-tolylphosphine,
bis(diphenylphosphino)ferrocene, triphenylphosphine, tri-t-
butylphosphine, and 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene (XANTPHOS). These ligands are used
singly or in combinations of two or more.

The proportion of the palladium catalyst and ligand is
not particularly limited. The amount of the ligand is about 0.1
to about 100 moles"per mole of the palladium catalyst, and
preferably about 0.5 to about 15 moles per mole of the palladium
catalyst.

Various known inorganic and organic bases can be used
as basic compounds.

Inorganic bases include, for example, alkali metal
hydroxides such as sodium hydroxide, potassium hydroxide, cesium

hydroxide, and lithium hydroxide; alkali metal carbonates such as
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per nole of Conpound (2). Conpound (3) is usually used
in an anount of at |east about 1 nole per nole of
WORMRISWAY (2), and preferably about 1 to abouPCHIPRYPHL0804
per nole of Conpound (2). The reaction can be
conduct ed under normal pressuée, under inert gas
at nospheres including nitrogen, argon, etc., or under
sofijyam eeaichpnates sppbasshan Cax P@heprQﬂﬁ?éﬁs cagbgm’se aand
t re 0
1P SRRy Tabrt Weker, B0ArBF CIARREEs G as
llabmun hydyogeucari®hateur sodire hywrogeonarisomdtzn and
%ggjsfﬁﬁﬁ qﬁ;@f %gﬂggpgor%télogatl glggr&gi%fso rsu%hn}:lg uéc?c?ulnp a:l'id
our ga rowave teac e conpound
portapsmntmﬂbslwaﬁes esuth Feay lsokiaum:%phoyﬂﬂaﬂ:b iandup@thsmm

startjn rmterlal nRea don_Schene i §.an,eas
o35 PET BTG SLBh L APE e BN AR AUBPLLATT R fydrides
suCAN&s aé;odiimhzariaé mlp&assaumwﬂrwrpound and the
conmpound_i s produced in_accordance with Reaction

Schene & BRI IIRHOR oROBGHHP 12 - WAtk Rlh Metal lower
alR3xi&8s dtbh B, sB8iur b tR6x268, aSodRin RR%ARAN e, sRNGm -

R8 represents a | ower al koxy %rou The 1 ower al koxy

buPEige r tEsSitBMBThREi e Eehepat I herddes) Ak PARESIum
t-580Bx &l | Urld AMiASs AGRA 1AL ¢r20ONS it CQEEBie'&Hﬁamme

represented by General Fornuiae (4) and (5)
pyrégdéned quingdinger pireyrivddme  oimpgiazele. usi ng any

N- \S—:‘E @1§soé{%g&&§:§9ﬁgse&%&§l§m§§%§r 1n%n @theglylamlne

cat al yst giving an-inter
dmephrsmmmyN@aehwmmmuae( 6). Then “the

1 SERE AR 5, UGl Ol ocuee (e

1 Gf-dmaablcmjmms Dhmhdmt&?\mher(DBWh,er-based sol vent s

13952 ZRn i, ALt ARaBERY. ool Ui ety
et her, aaiﬁ:mbbyhen@o@qnﬂs ¢afiebd iserl Iaﬁhglgr@fraiﬂ c
c:()H‘\ﬁdrocar bon- based sol vents such as benzene,

APREFeNE o1 GHBr OB BT METSCHTSEPVARE basic componds used

in the reaction include alkali metal carbonates such as sodium

carbonate, potassium carbonate, cesium carbonate, and lithium
carbonate.

A basic compound is usually used in an amount of 0.5 to
10 moles per mole of Compound (2), and preferably 0.5 to 6 moles
per mole of Compound (2).

Compound (3) is usually used in an amount of at least
about 1 mole per mole of Compound (2); and preferably about 1 to
about 5 moles per mole of Compound (2).

The reaction can be conducted under normal pressure,
under inert gas atmospheres including nitrogen, argon, etc., or
under increased pressure.

The reaction proceeds usually at room temperature to
200°C, and preferably at room temperature to 150°C, and is usually
completed in about 1 to about 30 hours. The reaction is also

achieved by heating at 100 to 200°C for 5 minutes to 1 hour using
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such as nethanol, ethanol, and isopropanol; and pol ar
sol vents such as N, N-di net hyl f or mam de ( DVF) dinethxl
WO 2031189028 (DVBO), hexanet hyl phosphori ¢ tri anPEEIPAPR060804
acetonitrile . These inert solvents can be used singly
or in conbinations of two orlTwre. Various kinds of
known aci d catal ysts can be used, including
a mitxmresuleestoraci d, net hanesul fonic acid, xylene
sul f oni Cj ' ' i_al ' ' .
poron t FLEr oampdld epfellhten B Reller Rl Fotin@il gy  which
isacsel ot @l pihstime netardad $nrRgactdron Schembi haits @ms easily

of . t r more, Anpn ch acids..acidic jion
avgl Lte, dROVE, SOMPRRLP., e 'gRpowa, Fenresenfed hy Genexal
Foenalen@a)r S nichabiesea pdwale compoaid Orangk thangemsound is
avai l able from.the market such as Lewatit Sl OO

PTOANREH 2 FSCOBITRT® 50- thARGRFF o SREZS, CoF LA Lt
Red&t o ddbemestyrene sul fonic acid polyners; Lewatit
PN, Zeo-karb 215 or 315, and like polysulfonic acid
condensates; Lewatit ) lite CSI OO and |ike
m phenol i ¢ carboxylic acl)dl resins; or Permutit C,
Zeo-Rarb 226 or Anberlitg|IRC 50 , and |ike

: yst 15 is particulrg
I's usually ysed in_an
of 0.0001 to 100 nol per nol e of Tggpound
preferably 0.5 tg 6° nol es per nole

In Reacti ol Scheme 2 , Conpo

Rq

nol erpf Cofpound (4), and preferably abou} 1t

5 nol per nmol e of Conpound (4). The reactionRcan b®
conduct'ed under normal pressure, under inert gase)
at nospheres including nitrogen, argon, etc. , or under

roomtenperature to 2000C , and preferably at rqom
tenperature to 1500C . During the reaction, azeqtropic
renmoval of water is conducted until thereaction water
generation is conpleted. The reaction is usually o
finished in about 1 to about 30 hours .

i ncreased pressure. The reaction proceeds usualgy at

Rs Ry

R, R
M

wherein R;, Rz, Ri, Ri, R;s, Rg, and R; are as defined
above, and Rs represents a lower alkoxy group.

The lower alkoxy group represented by Rz in General
Formula (5) has the same definition as described above.

The compounds represented by General Formulae (4) and
(5) are reacted in an inert solvent or without using any solvents,
in the presence or absence of an acid catalyst, thereby giving an
intermediate compound represented by General Formula (6). Then,
the resulting compound was cyclized to produce the compound

represented by General Formula (1).
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The process of producing the conmpound of Genera
Formula (1) via a cyclization reaction of the

WORMBdPHRYi at e conpound represented by Gener al PEGIRAIPE060804

(6) can be enployed by heating the conmpound in a
sol vent such as di phenyl eth®8; or by heating the
conpound in the absence of a solvent. The reaction is
conduct &kamplesOof clrgda0Eolvents ninplude water haither-based
n r t or 4 e
soL085E0 R Rs" BEPERRT) ThrdhubBRShalad byl dundliTE 2-
dlmbbhexyethmnbnoﬂmethw¢nnﬂugbycoma@umﬂxhqﬂo@mhed eaﬁdlqthylene

i d

oL§ERE eI oEREBL imaTle BRERGUDAEREERATLSvcte such

asCBéﬁm&d Hﬁ)llﬂiaﬁal% aﬁm r;ﬁﬁene amﬁR@éﬁaim:e)nglt—-baSégrsolvents
exa t he _net hods sSho I.N eact cnene an

SURaEE IR EREAOI CESER L A D Cas Al Py DOLAG b lyents

subhessi mn, A imBehy Rforitmidd0 (DARY, RTinkttyas sdefbrede (DMSO),
above, and Rilis a group represented b%@Rl ot her

heRARATIYRRAFPROTAR It RIS e 8Bt 3R GEF 1ehalhese inert

soweﬁwoea%l e u8aHEs SRR idrUtihOBohiGALd iAo £t BRé & nere
hal ogen or a hal ogen atom Hal ogens represented b
i n Genen@ripysntiteds |of) knewnudeld e trdlvsgencar dn used
t ¥
R T
surlépneeem:eﬂ IsplRariacacids Igdaenahlmtlwlafcgdyl bgyon
r . f I r S, al S n

tedfSHBE1ad Moshily O0f SchaflRuB® oRE ! HheSdit 8 s tadsts can
begunea@ssinglyude shr abrgwrtnamobsanf hiego ®16 nwlﬂeyl

sul f onyl.0x LOups, s as -et hane syl fon

ot hane. JPSoRERyac Rk FIATE 1Y S marSoY s ot pngerably
usedl. f ERympdes of- hulidbe fnﬂfémmhhnggrstiﬁdldﬂd:@Dmymerlc cation

sul f onyl oxy,. .n- ane quon X and hexape
extfiandits Gt Pl F BT dhe kel Fust 15 R apes100. Zeo-
kahBCbpsle nswaai Byl ambéﬂwde)mmod pheeralyistony! m like

opt i onal substituted on anggengl ring with one
StyRPBe @V%ﬁhﬂ%% agdleRPbeT o m-EHat Y oty 35ﬁé¥§¥?n§ﬂ?ﬁ°r 315,
and! fL2ik8Mbo Bfsd1FdRGBedctd -orlehbht8s o URswatsity @NohNtD@s1ite

CS100, and like m-phenolic carboxylic acid resins; or Permutit C,

Zeo-karb 226 or Amberlite IRC 50, and like polyacrylates. Of
these, Amberlyst 15 is particularly preferred.

An oxide catalyst is usually used in an amount of
0.0001 to 100 moles per mole of Compound (4), and preferably 0.5
to 6 moles per mole of Compound (4).

In Reaction Scheme 2, Compound (5) is usually used in
an amount of at least about 1 mole per mole of Compound (4), and
preferably about 1 to about 5 moles per mole of Compound (4).

The reaction can be conducted under normal pressure,
under inert gas atmospheres including nitrogen, argon, etc., or
under increased pressure.

The reaction proceeds usually at room temperature to
200°C, and preferably at room temperature to 150°C. During the

reaction, azeotropic removal of water is conducted until the



10

15

20

25

branched C _6 al koxy groups, nitro groups, and hal ogen

atons as a substituent. Exanples of phenyl sulfonyl ox
WO 2005(15%23pt i onal |y substituted with the abovePCT/JPZ008/060804

substituent(s) include phenyl sulfonyl oxy,

4- et hyl phenyl sul f onyl oxy, -2s+ret hyl phenyl

sul fonyl oxy, 4-nitrophenyl sulfonyl oxy,
reactmmoqu@hregynewifqmwswympzemd 1 Jhleenghction is usually
r1fPOIA O boud FULOTARRRNYD suldony oxy, etc. Examples

Sul Tonyl oxXy groups incl ude -napht hyl
sul f ony rrhmypr@eesm hi:&]ph:oéubimgm yihex ywompbund Foda rgEnes adf

sul.fonyl o [Qups i nc] ude [, - ,
roflifla Vi Sano Pt shAREISE, IO TR sptemeatate
compbltd ety sgh el Soy [Geinetay h«a:mmla)r( a)hean hBélyémindT@d by

one to _three sub tjtuent L cted fr r p
hegbiRg it SOBPOURT At SOLVBRETHI % GAPRERYT itithys OF bY

heéi:i% e @omBbang hed tHe Gbabked Yod D Wedvedt i THe @atthon is
and hal ogen atons_as a substituent, or naphtyl -

copdpated @wted 58t £ai M “Cofolr areiattes tg Allguyrs.
sul f ony i@y cEREMRRL x%?%@@laﬁﬁe@%ﬁ'd&ﬁlerﬁ!' f@ﬁmmm), used
groups substituted w he above-nenti oned pheny
asgaosipAshing Frtgeiakny Reagtionybehgme 2 Gﬁéﬁyﬂé%;ﬂbove is a

I ; ﬁ‘éﬁbrg
kn§ﬁ+fcé%ﬁég%§ 0% ﬁ%?hy benz;‘/chEH % byl E%;P 4-nitro enzyI

Thsub«bmgurr@(repteﬁemmmeﬁpyereblR’@nml@q(S) includes a novel
r l.es
coﬁaﬁﬁﬁﬁyﬁggg%é%oépé&&ﬂ%%?é%ﬁPﬁéfacﬁﬁﬁﬁﬁ1% aeéofﬁéﬁ@e with,
foabexamp&ﬂu|bhaemehhmdﬂignowyrmupﬁeactxuﬂ dbeme 4 and Reaction
ch ﬁ % GQEEQ_ Lfonyloxy, b- napht hyl et hyl
e 5§§ 890 M conmpound represented by Genera
ReEotﬂmmEBdemb gan be produced by the reaction of the
conmpound represented by General Formula (Ia) MAth t he

conpeund r;presented by GEneraI Formula (7y i

5 i ncl ude water; ether-bas' ents Buch

i et rahydr @furgn, di et hyl
A Teghexyet hene dlethybene gl ycol g A,
¢ .therHe glyéol ;

hydrogarbon -based sol vents such R, R,
(1a) (1b)

wherein R,, Rs, Ri, Rs, Rs, and R; are as defined above,
and R;' is a group represented by R; other than hydrogen, and X,
represents a group that undergoes the same substitution reaction
as that of a halogen or a halogen atom.

Halogens represented by X, in General Formula (la)
include the halogen atom described above. Groups that undergo the
same substitution reaction as that of the halogen atoms
represented by X, include lower alkyl sulfonyloxy groups, aryl
sulfonyloxy groups, aralkyl sulfonyloxy groups, etc.

Examples of lower alkyl sulfonyloxy groups include
straight or branched C;.¢ alkyl sulfonyloxy groups, such as
methane sulfonyloxy, ethane sulfonyloxy, n-propane sulfonyloxy,
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as benzene, toluene, and xyl ene; | ower al cohol -based
sol vents such as nethanol, ethanol, and isopro

WORMBHAW2Y hased sol vents such as acetone and nggﬁgrmm&mm&m

et hyl ketone; and pol ar solvents such as
N, N- di et hyl f or mami de (DWVF)-320-i met hyl sul f oxi de
(DMSO) , hexanet hyl phosphoric triam de, and

iseprepana sulEonyivize ni-HEitans wwbﬁnryl@m bteptdetdnggy| y

su%%ﬁ%%bn hﬂ Ehﬂ£§ Qﬁﬂkngﬂ5 éﬁh@xgﬁg §hlfonyloxy

I OUS novvn I hor n| Cc ases an gani c
bases c@xamplesemf arydr gahf@nsbhsaas gmupadmc:ttma naphthyl

su%f%ﬂ%i%%g%&%g %e@?i q#ﬁég% OQ; gli y%ﬁ%é#%&gted 8n a

phényhlmgwﬁlthxonie tcalﬂherlele grbap(s)ardnﬂmtted Sbah tA® group

col PRt BT o RS SHEE O S SR oot or

braydielen . £ alReRAt @G hnasrd | groupB hwdEoB&Togen atoms as a
car bonat e, sodlun1(%%I§%§n carbonate, and potassium
I

suRgHH BRI -c F¥BBRLER Y1ngpLf el JTOuBR RLioRGLLY

subBSt BEStdHwidHl €S MR 3absedtudh©(E Jdaincatde apitaly1
netal hydrides such as sodi um hydride and potassi um

SUEWIPYJER?Y OAgaateyRhanyl sulGanylenr. SxarbhELDReNE)
sullBbAy1 d:8Mery gk ke ﬂtﬂge?rﬁrls%ﬂféﬁ v 568 Ul Rl fenyodi um

et hoxi de,” sodi umt but'oxi de, potassi um met hoxT de,
SU%@P@E&QKM? @rh@%?@@heﬂﬂidSﬁéﬁé@ﬁl@#ﬁt 3+silexpEkendhd

soBTHRETLRC B RGN 9 Hipnohtl HABBILAS s sncioce
o- daphtmyluaumfmnymaxﬁjrﬁﬂﬂaphanynogumfdhymbxy, etc.

1 e . o AT UL Rl LA RO B

subsﬁltiumhmtm)mbh{: 5014 Wamotied- Cr-e mal](yDBLci)l,‘Lfdmﬁloxy groups

di bi |
ehGEARAY V.0 ghi bR i ipbiy o 1 1BicRe; PRNEC KRS o)

sebect®d efrdib rhepgLbep adunsibashg 60 nPOtidm tusedorandied C; ¢
ction include jnorgani c bases such as sodi um

r .
alﬁyﬁ r PHRURGd ShoRLgRt RF@Pched G-p FEROXY o BERR j& nitro
grofpahhy HERGgehNatbmaEIRd sabs@ibudk, or naphtyl-substituted

straight or branched C;.¢ alkyl sulfonyloxy groups. Examples of

alkyl sulfonyloxy groups substituted with the above-mentioned
phenyl group(s) include benzyl sulfonyloxy, 2-phenylethyl
sulfonyloxy, 4-phenylbutyl sulfonyloxy, 4-methylbenzyl
sulfonyloxy, 2-methylbenzyl sulfonyloxy, 4-nitrobenzyl
sulfonyloxy, 4-methoxybenzyl sulfonyloxy, 3-chlorobenzyl
sulfonyloxy, etc. Examples of alkyl sulfonyloxy groups
substituted with the above-mentioned naphthyl group(s) include o-
naphthylmethyl sulfonyloxy, P-naphthylmethyl sulfonyloxy, etc.

The compound represented by General Formula (lb) can be
produced by’the reaction of the compound represented by General
Formula (la) with the compound represented by General Formula (7)
in an inert solvent or without using any solvents, in the
presence or absence of a basic compound.

Examples of inert solvents include water; ether-based
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10 nol es per nole of Conpound (la), and preferably 0.5
to 6 nol esper nole of Conpound (la) . In Reaction
WO 3029 Conpound (7) usual Iy used in an aRPl/AP208§/060804
at | east about 1 nole per nole of Conpound (la), and
preferably about 1 to about-Zifmol es per nol e of
Conmpound (la). The reaction can be conducted under
sopvents $1asagr dloxerrr tetephydeeferams shietbyli eiharti dg2-
: ORs or r ClLEAS es
L e L T
glycel edithydt etbem tampaticuhpdtrocdB@dCbaseddsokvents such

asggﬁl%ége C%kl%&lgd éelgd %ﬁl i?w%g ?%ﬁo}%&?—?%&%\%i s-lc_{ﬁriegts

ound’ represent éra
sugheds asetthasicdr, t enamel erandl isopRepariolgn kBthaaebdsed saivents

easi |y avail abl e kn C upd, Conmpound (5) a
sughn o A COTE S BACN e S Lo Koty i PLAF sSofvants such
asCNNRogHIik iy 1ifdemaRy@nt (DMF,) ,| GCh&tiey N AMAlf o880 (UDMED ) ,
and can he produced by various nethods; for exanple,
heggmethyiRho G- F@l%‘&%e apgd| POREFoRyL et | Sheggﬁé%
sodvbAts caRerciisen &@% o WheEshhitZsidRa o@Nfwdorhre.
an

as defined above, represents a | ower al k_ox3r[P
group. e 3 BRELC FNPAPNGr oUPTEAPT dIeANPYIRRLG Pases and

orFaneE abadey MEALENsd@s the sane definition as
escri bed above. The conpound represented by Genera

For nul a Ir®rgeaacheaspodncdtdpy fore axampleonabkalhaetal

e A E i . e .
hy8HROE SEB S5CRbEEmP hapE RS, [BL RN Ay bR cestom
hydmeridsplamshtlidhiwnt indnoxisiengadkgls glet@dt sarbonaites such as

.ese bsen [ of
s ERZ0 Rl A0SR O, BB POIOUL, TR 56 Oana
lishdébmasaxhanare, alkélamatadf hydangen cdcaxtbophteshsuch as

1, 2-di hoxyet hane di et hyl ene gl ycol _di et hyl
1 BydrBgRN e haet, POt i oA, et Briibe; gn
poltudE Qan ribpdirdrae dasbbnet ;S alkahi asebely esteh b6l sedidym and

and xyl ene;. | onwer al cohol -based, sol vents

potassium; amlées sucﬁ as sodium amide; and alkali metal hydrides

such as sodium hydride and potassium hydride.

Organic bases include, for example, alkali metal lower
alkoxides such as sodium methoxide, sodium ethoxide, sodium t-
butoxide, potassium methoxide, potassium ethoxide, and potassium
t-butoxide, and amines such as triethylamine, tripropylamine,
pyridine, quinoline, piperidine, imidazole, N-ethyl
diisopropylamine, dimethylaminopyridine, trimethylamine,
dimethylaniline, N-methylmorpholine, 1,5-diazabicyclo[4.3.0]lnon-
5-ene (DBN), 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU), 1,4-
diazabicyclo[2.2.2]octane (DABCO), etc.

Such basic compounds can be used singly or in
combinations of two or more. More preferable basic compounds used
in the reaction include inorganic bases such as sodium hydride
and potassium hydride.

A basic compound is usually used in an amount of 0.5 to

10 moles per mole of Compound (la), and preferably 0.5 to 6 moles
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such as net hanol, ethanol, and isopropanol;
ket one- based sol vents such as acet one and meth

WORUBHAY29 and pol ar sol vents such as bC 3o dsosos

N, N- di net hyl f ormam de (DMF), dinethyl sulfoxide

(DVMBO), hexanet hyl phosphori<€22+i am de, and

acetonitrile . These inert solvents can be used singly
pesrméoke cdhiPiompoinds(f) t wo or nore. As a basic

conpoun i por LG s
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una@ﬂlumﬁaayeagpﬂégé@wate , and potassium
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pot assi Jke apREELOn; RUCESAS oasuah laniade 0° G i208rGarfind

prl2sesp R} A &ehﬁ e g @sslgﬁ; 88as Qlﬁgn%mgr t8fpleted

and potassi um hydri'de. Organic s I nc ude
lneib%tel t I@&P}l n&® ounsaer al koxi des such as sodi um

met hoxi dge S86H m&t%gsnté&%ﬂg)ﬂegeﬁ%egh@& (7)., which

pot assi um et hoxi de, potassium € pot assi um
ist ubed 3@ de stantingi materigdhinsReadisidyy |Sgiveme 3 1is an easily

| I N { di ne, quinoli ne, piperidine,
av%grhigggeg#e, h _8013?%1?%.‘ i sopropyl am ne ,
di net hyI&m'pnpp@r(iﬂ rend, Compaendy(2 )aniwhd.ch are the starting
magﬁrf%ﬂ%cg? %!ngg@%%%ﬂft EﬂgrRHQAﬁ{§%n lih%lgﬁ %%Rkﬁy

cohpSuﬂd@zahEg;;hobé prdijutede by 7ventolDildthodls 4 - for example,
di I ct DAB h
by SRR AearoRas, ot TR RedsithoRaBPBRE b i S-

Re@bt Do eschdaiee 4pr ef er abl e basi ¢ conpounds used in the
reaction include inorganic bases such as sodi um

hydri de and pot assi gm hydri de. A basic qga’rpc;gﬁ-.d i's
usual ly used in an/gn\ount of about

>, |

/\”/Ra ©) Rs
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0 0
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wherein R,;, Ri, and Rz are as defined above, and Ro
represents a lower alkoxy group.

The lower alkoxy group represented by Ry in General
Formula (9) has the same definition as described above.

The compound represented by General Formula (5) can be
produced by the reaction of the compound represented by General
Formula (8) with the compound represented by General Formula (9)
in an inert solvent or without using any solvents, in the
presence or absence of a basic compound.

Examples of inert solvents include water; ether-based

solvents such as dioxane, tetrahydrofuran, diethyl ether, 1,2-
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1 to about 10 nol es per nole of Conpound (8), and
preferabl yabout 1 to about 6 noles per nole

of
WORNRISWAY (8) In Reaction Scheme 4 , ConmpoundPgbyP3048/060804
usually used in an anount of at |east about 1 nole per

nol e of Conpound (8), and przgerably about 1 to about
5 nol es per nole of Conpound (8). The reaction can be
dimethhrcteddhanadediedryignepgdysot edingidwil ebber, gawl ethylene
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SoLEpRES TRt RehySS@ FIAIIn OFafin FerTRANEYL9DS) Of okwq o more.
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represented by Ceneral Formul a (5) can be produced by

orgari¢ passoganf be Hesebnpound represented by General
For mul aIE'Agr'ggm:W: tﬁhée!%e inhBTHE ndfcfie pﬂ%edamalcf%rtﬁh.

For nul a I'n an I néert sol vent or out usi ng any
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potassium; amides such as sodium amide; and inorganic bases of

alkali metal hydrides such as sodium hydride and potassium
hydride.

Organic bases include, for example, alkali metal lower
alkoxides such as sodium methoxide, sodium ethoxide, sodium t-
butoxide, potassium methoxide, potassium ethoxide, and potassium
t-butoxide; and aminés such as triethylamine, tripropylamine,
pyridine, quinoline, piperidine, imidazole, N-
ethyldiisopropylamine, dimethylaminopyridine, trimethylamine,
dimethylaniline, N-methylmorpholine, 1,5-diazabicyclo[4.3.0]non-
5-ene (DBN), 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU), 1,4-
diazabicyclo[2.2.2]octane (DABCO), etc

Such basic compounds can be used singly or in
combinations of two or more. More preferable basic compounds uéed
in the reaction include inorganic bases such as sodium hydride
and potassium hydride.

A basic compound is usually used in an amount of about

1 to about 10 moles per mole of Compound (8), and preferably
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The reaction can be conducted under normal pressure,
under inert gas atnospheres including nitrogen

ar gon,
WO 2008/150032 " nder i ncreased pressure. The react P6RIP2008/060804

proceeds usually at roomtenperature to 2000C , and

preferably at roomtenperat+24-to 1500C , and is

usual ly conpleted in about 1 to about 30 hours. The
ababbvk e aboubn6 i molgse @il pale yok HswpoundREéBEr ence
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hal ogen atom RI10 re resenti g_lovvef al k¥;| %rou .Tq:e
ungg etk 2syAEUPSR SRCERRY B T096 e AEFYefte - OF
undbPM iGN bedsHyre a have the same definitions as

descri bed above . The conpound represented by Ceneral

For nul a TRe2reaahide Frseaes dusyat ik atoRaeRsEeRGFature to

20BSEC SO GROLIGD RS0 o sk 5o wonatsy

compigtrd asiabguiiny tolahowts 30 BREHEH! es of inert

sol vent SpNECH ; 5 N SrmaiGle

di oxane%h!teetelrog‘gy r of %{Je}pgﬁg,gﬁg?g?ﬁc%eaghé?,fl, 2- 18) and
(9di neeheix ypateh ased, asli giantiagemgtorbilaliimeReprtiemdicheme 4,

L e T A

Foc sol vents~such as net hyl ene chl ori de,
ReabtbowfSehemel 52- di chl or oet hane, and carbon
tetrachl oride; aromatic hydrocarbon-based q&}venh§
such as benzene, toluene, and xylene; | ower

al cohol - based sol ven s_)guch as net hanol, ethanpl, and
szé\sﬂgpks@”n)ﬂﬁé and pol at Sol vents such as r}
©) Rs
Ra
0 o}

@)
&)
wherein R,, R;, and Rz are as defined above, and X,

represents a halogen atom.

The halogen atom represented by X3 in General Formula
(9') has the same definition as described above.

The compound represented by General Formula (5) can be
produced by the reaction of the compound represented by General
Formula (8') with the compound represented by General Formula
(9') in an inert solvent or without using any solvents, in the
presence of a basic compound such as cesium carbonate and a
copper catalyst such as copper iodide.

Examples of inert solvents include polar solvents such
as N,N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO),
hexamethylphosphoric triamide, and acetonitrile. These inert

solvents can be used singly or in combinations of two or more.



N, N- di et hyl f or mam de (DWVF), di nethyl sul foxide
ng\/ISO‘gﬂ,2 hexanet hyl phosphoric triam de, and
WO2M8H8H22 ri 1 e . The conpound represented by GBREIRI008/060804
Formula (11) can be used as a solvent in place of the
sol vents nmentioned above. Th2%e inert solvents can be
used singly or in conbinations of two or nore. In
React i oifhgcitepetion maynpeunenduehed snyusbel byesanae of amino
t _ t 1 nole per nole of Conmpound (4),
acg{ril%a%?e éilrsg%l 95:3%%8% 1 to about 5 noles per nole of
Conmpoundhed yreaghi@x cees benvonducfe CamdeundoX¥idd] pressure,
d; tive n N tign can
anf3E G et e raskine MiactRR,, fhg8l" 8. o
5 unédtnobplyedaaed peksshirg. nitrogen, argon, etc., or under

e oo S PLEERILS, olBSsE R L AL Sy e

200 ETP IR Pre8eéPaBPYe rodidtdmpattdiry t60MRb el €dndMs usually
to about 30 hqurs. The conpound represented by

about 1
CO@H%F%‘F Foabolt 1%y ey %HE0phewtRed by an annul ation
reacti omnef abBfe CAIRAURM HBPEESEIERAINY GRORE dln Reference
Forrmula (12) in an inert solvent or w thout using any
10 Exggpiemd begednpl es of inert sol vents include
et her - baged SRhYEMHS riprlstntdl AR dnetthctormie (8') and
reaction can be conducted under normal pressure, under
(9" hevsed s abapspngrestamialsdingReneingeFchene goriesaibed
above Oﬁé“i&ﬁﬁm' REmEEGEEk PloES %Hﬁebﬁg%goélﬁ:%‘at '389193? Cl?s%ﬁ known
usual Ty 'at roomtenperature to , and pretera
compoud@s { 0 3000C , and is usually conpleted in about 1
30 haurs. The conpound represented by General
15 Reégan%ﬁ?;gﬁg')e gan be produced by the reaction of the
conpound represented by General Fornmula (13)s,W th the
compound represented by General Formul aH(14) in an
i nent solvent or wthout using any sol vé Nt he

Rs
0
. >< + CH(ORI) ———— R§ NH 9
R NH, 0 (11) Ry A
o]
o]

fr (10)
@ 12 o

annulation
reaction
R4 o) R, 0
Rs Xsa X1a-X1a (14) Rs
R N
Rg H 6 R
Ry Ry
20 (2a) . (13)

wherein Rs, Rs, Rg¢, and R; are as defined above, and X,

represents a halogen atom. R;; represents a lower alkyl group.
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presence or absence of a basic conpound. Exanples of
inert solvents include water; ether-based solve

WO 208U di oxane, tetrahydrof uran , diethyl E?Wé‘r’z‘ms’““s““

1, 2- dine thoxyethane , diethylene- glycol dinethyl
ether, and et hyl ene gl ycol dkeéethyl ether; aromatic
hydr ocar bon- based sol vents such as benzene, tol uene,
and xyl| dhe; lpwerrakfblgroupasepressntad dysBohand a halogen
t angly a 0 e
atgg\lg éssesﬁtteL& Bg a%’e?%%% Stg'%%%g% hﬁfgﬁiﬁ&‘;})‘?éjgi gescrlbed
abpykar solvents such as N, N-dlnethylfornan1de (DNF)

d hyl h
tr i am 48 SRR b egn e T o BRPhfy (12)con be

prbduue&obyslmr@ yondensattimbireatitdos of #hed compoonds As a

reBP bR £ e opaTabe TRBIEE 14) gakFl) bRtes Uihd) Pugm inert
soﬂoénewmla;hoﬁltkabin@&t@ doydeaxsdes such as sodium

hydr oxi de, potassium hydr oxi de ceS|un1hydrOX|de and
17t hi um FEPORE et LIl SOoRuERFS cCLiboHis etehs eier-based

s019eh 8 S e oxBRE ASEd tHENGAFESRALE, GBREhYM ether, 1,2-
carpbonate, and |ithium carbonate; al kali netal

digey WW’@O ndieshglene gEvicedh ﬁﬁ‘ﬁ?’ﬂ'&ﬁd‘r SFbsTar Bt fldylene
gl?@:gh_ U A0 @RABED Ol'i‘é’i@gena% B8 RPEASSAHBn-based so]avents

ydrogencarbonat e; al kalT netal s” such as sodi um an
Su}%‘t a8 ey lemed eblenide a@@@é‘ﬂﬁﬁﬂ&m He2-ddehlareethane, and

gﬁl t@%&kﬁ%%iﬁ ?haPocm ggh@%ﬁgéfg&l %e&ogﬁﬁg%rlyﬁg such as

r|de gani ¢ bases |nc u exanp e
bewseaEathmuana- brd ey bariese dowesuahcelzols-daisedh selventisisuch

as’rrgggﬂéﬁl ?@ngi 31%1 tJ‘fL%%Ptrggﬂh&x.' dgn %;%tl%fc‘cs sgﬂrents such as

assSiume and
N N—Ideeth;dleEomladudm (RMF B,uctimeshiyli emlijd:ardm ¢DMSO) ,

RSBSOS A G BE. Al eompoune
r@mﬁeéhyé@mwm}&érdﬂ.nbomdlrd r(&ubybamuste used as a solvent in
SR bP LU eats BB BBRRk: (Badge snert sowvents can
bd uBedl §ir?§?.!1ﬁ¥ﬁ‘ Qh5c&n@iﬂ5ﬁ%'s7oﬁn€w& RYmord.. 4-

di azabi cycl o %chtane DABCC“;, etc .. Such basic _ .
conpoun &@ﬁcﬁéoﬁs %‘P“-‘nél grpeund (10) is usually used in

an amount of at least 1 mole per mole of Compound (4), and

preferably about 1 to about 5 moles per mole of Compound (4).

An excess amount of Compound (11) is used relative to
Compound (10).

The reaction can be conducted under normal pressure,
under inert gas atmospheres including nitrogen, argon, etc., or
under increased pressure.

The reaction proceeds usually at room temperature to
200°C, and preferably at room temperature to 150°C, and is usually
completed in about 1 to about 30 hours.

The compound represented by General Formula (13) can be
produced by an annulation reaction of the compound represented by
General Formula (12) in an inert solvent or without using any

solvents.
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conbi nations of two or nore. Mdre preferable basic

conpounds used in the reaction include al kali netal
WO&%@EB‘W&? es such as sodi um carbonate, potassi bff/JP2008/060804

car bonate, cesium carbonate, and lithium carbonate ,

etc . A basic conpound is usamily used in an anount of

0.5 to 10 noles per nole of Conpound (13), and

pr ef er aﬁkymﬁlés taf dnepktesopeeninmlincdfidCopmmdagted) solvents

qu: %,D o §Chﬁ1”?c6 , Conpound (14) is usually used
nana At o 1east 0.5 noles per nole of

Conpounghé ]_'Béacia:mh jpaef be atbydwedied ufdér t moakedu tprEs sure,
| es r _nmol e,_of ound (13). The _reaction can
an g Frei o e PR op paeLiTine FaPSRRe, " ¥ or
un@éhoRaesd peésliveg nitrogen , argon , etc ., or
under increased pressure. The re ction roceeds

usual | y THE FeRFinpErseafe 1adgoat raay wmesptprg to

30@¢C r%ﬁﬁ‘ bfé‘f@fﬁl‘&r att 258500G00°aNdahd Ms¥aLbY1y completed in
leted i n about 1 to about 30 hours. The conhpounds

ab?B’E)rJes’féhtaé’euEyWBé?f@%rﬁ Fornul ae (10), (11) and (14),

whi ch a@ﬁeué&gpcﬂﬁl§t@b§:éggn9@& %(@e%ebﬁlﬂf—“@ﬂdl%n (2a) can be
Schene 6 , are easily avail abl e 'known conpounds. The

produceththsr ithe ceapolanieiusbe rompeil éﬁprﬁéewé%&two general
b | t
Foﬁ‘ﬁﬁf 3‘36%‘3.5:11 %g%ﬁ%)g)uﬁgr gﬁl}é’é}&ﬁ:bgaaé o F%rrmula

t he objective obt al ne eac
(1A¢atn iandneuy seolvmstwqrabﬂléhgvatt@mgr I@elyeSpl‘eéretrSabllel the

i ncl g ble salts of
pr%%%%%%no (El % Snég b% é)%\s%' ¢Bl I?&?&[)(ﬁpound (1) are ‘
phar mac tﬁ‘bcag'pﬂ:a* | of allriecmalsbaavemts sindlmdeusiaber ;rratzlnler based

[t | kal |
sop Sente ifehs 37, B 1 etreb St - SEhYT Shia
dl&é’tlﬁ&;}(@;‘r@ne Cdiéthymeﬁﬂ—tg&ycﬁmg@ﬁﬁemmls elthsr, aantil tehﬁylene

|umsalts sal.ts. of inorganic
o1yeoL ) dia gl SPER: A pmpdut, Y grodpi i ke s8R SR naiEY sucn
asPBEASENdMtGANBAB AL £rd SBHICH); cabda@ﬂadleaoh@gswgéd solvents
carbonate, and the like); alkali

net
Suﬁ?d?%g’%?f&’éﬂ%m aftRanel g a,nd| PFHPW%’O&@EE%@W% solvents
susRUh¥Mcetone and methyl ethyl ketone; polar solvents such as

N,N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO),
hexamethylphosphoric triamide, and acetonitrile. These inert
solvents can be used singly or in combinations of two or more.

As a basic compound, various known inorganic bases and
organic bases can be used.

Inorganic bases include, for example, alkali metal
hydroxides such as sodium hydroxide, potassium hydroxide, cesium
hydroxide, and lithium hydroxide; alkali metal carbonates such as
sodium carbonate, potassium carbonate, cesium carbonate, and
lithium carbonate; alkali metal hydrogencarbonates such as
lithium hydrogencarbonate, sodium hydrogencarbonate, and
potassium hydrogencarbonate; alkali metals such as sodium and
potassium; amides such as sodium amide; and alkali metal hydrides
such as sodium hydride and potassium hydride

Organic bases include, for example, alkali metal
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hydr ogencar bonate , potassi um hydr ogencar bonate and
thellke) al kal'i metal hydroxides (e.g., lit

WORY8YPe , sodium hydroxide, potassium hydrB‘AT’(%ZOOS/OGOS04

cesi um hydroxi de, etc.); salts of organic bases such

as tri( lower )al kylam ne (€28~ , trinethylamne ,

triethylam ne , N-ethyldiisopropylam ne, and the
alkpkéde-hageddisedyeqts net¢neas pﬁqﬁémndmﬁ’ehOXiﬂajazsokiémn ethoxide,

sof Hirg {A{é_r ﬂqgk ﬁ?t hﬁoﬂ% 0 Qﬁ Ea“l e?h8§1de N ﬂ%@%h@ﬁﬂ o r&%ﬁdleﬁ eand

potaesrum )t- bhtﬁxdldaz admd:}ammewsﬁcﬂ] as dnrleﬁhgihanirﬁBN ),
zablcy

crypEofrfEERes” piftgie, dReTsla il dinet indadiate . N-
etagléﬂslg%gﬂda?pq&ah}iﬂfié P Qlﬂnﬁﬂl@&amhndpﬁb:[dmmaj etrimethylamine,

. [ 0] 04l e Su at e nitra n
a1t el Sl % S St b rrbn§paa: b, bekapecicfth. 3. 0 non-
5-Bhep{ oMl £,1,6xakatenidRi1YIEL @, oSusdedt-Rnefl YPBU RS €., 4-

mal eat e, Iactate mal ate, citrate, tartrate,
digzpBiawcie | iz RAPetanft (BAREQ) L f ebfat e |, et hanesul f

onat e S%&uobﬂﬁﬂésé&nfﬁﬁh@h% c8A%8| iR Bgiy | & in

addltlon conpounds in the formin which solvate (for
cogbamt@nfh;nfr &we, oBtRnfl Moxe preferaile hagéd ?@“H%?élds used

t 1C Gk 4e <SBauR
s 35 5l (1,8 808 RIS SOOI 1R 40 ot
carhengteerndtassimm carb@radiesr gesdum otariioratienchnd ellth:Lum
ca%g;, h of the objective conpounds obt ai ned

accordlhg 0 the above reaction schenes can be
i sol at edd am@lpucbrﬁ}jmmd msrrutshallyeaﬁédmnrriantam@n‘dy,of 0.5 to

f or exanp af t cool rea t|o
100 07 £ R ol BE| oS (13 B8T AETB 15 49, 6 moles
pemomometmfuacmppua&t(HEIJon etc. , to separate a crude

reactio roduct t he ect i e.crude

oot | omRgaHE L op Behdnes & Hakemdlt il 15 ety used in
anSdfbuAt &Oldtmeabt 0P Q@R per! ﬁ@lngﬁaldompaﬁn@ n( 13),

etc. The conpound of Formul a %%ﬁ according tao th

HY P

PrSFeTaRlY | aRAl OoR RAtER SRS JUYFeOF Ea!ppound (13).
| soner s, ee8et SO BEan vePbbadlictS@Bider A88mal Kfressure,

uddzgngggrt gas atmospheres including nitrogen, argon, etc., or
under increased pressure.

The reaction proceeds usually at room temperature to
200°C, and preferably at room temperature to 150°C, and is usually
completed in about 1 to about 30 hours.

The compounds represented by General Formulae (10),
(11) and'(14), which are used as starting materials in Reaction
Scheme 6, are easily available known compounds.

The raw material compounds used in each of the reaction
schemes described above may include suitable salts, and the
objective compounds obtained via each of the reactions may form
suitable salts. These preferable salts include the following
preferable salts of Compound (1).

Suitable salts of Compound (1) are pharmacologically

allowable salts, including metal salts such as alkali metal salts
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The follow ng points should be noted regarding the
ound of General Fornula (1) shown above. We
‘VOGWPE%ﬂ@?aI Formula (1) represents a hydrogenpgf@ﬁ¥mWﬁ@&“
conpound includes a tautoner of the quinolone ring.
That is, when R i represents2®a- hydrogen atom (1 ') in
t he qui nol one conmpound of General Formula (D, wherein
(eR@, . Ripdiﬁam sR3tsR polhs®lugr eadbs dadrichddreabdke) ; tal&aline

e, fayto b
cafSATRLON Lorte Loyl TSR B EPIARRIL AN T U ene
like)} rmdncai:mmesthat sesltsbotfhmtbrgdn&ccmmseendsch as alkali
res nte For nu

mef 8t SRt (P 1B | o kb ofBipietia fthob ik Karbonate,
sofigtuh cvdpridakanees i@t radrvonhee i ndRtheR3ikBY; &RkalR metal

and R7 are as defined above. Such tauto risn1bet en
hygra9eRFHRAGAESE 0P oind L igm by BRGEPABAFRe Sodium

hy8e85ent-ichalt¢ Npb€add Mk RYWRoganchartionateQ bdh@Ushd Qrike) ;
lgerson skilled in the art that both of the above -
a.

asi et hydrewnides ok bal dAERYI AYIReEdEP) ySodium
hyﬁfsQﬁﬂge%kh%ssIﬁﬁrﬁﬁﬂ%d%ld@ongegﬂgm(ﬂﬁdﬂ%&hﬁéaléﬁb ) salts of

i ncl udes ‘the tautomers as mentioned above. [n )
orgpaie fhasas sHcht pe Eokikawer) pdkulanineniiea Jof ‘armethylamlne.

- S k M »
trde Bl DA, SRSy I Loy et SRRETES Like), pyridine.
quinpdinel Dmﬂmdhlng c empdagale ofpiswd hneaudbnethylanifhepyridine,

|t fhereof

dlglgg&zf&gh i the %lr)%g ﬂﬂgﬁe&é%pﬂﬁ%f&rfggg uti'¢
mephgpaoathairine , Tber)ephw&ﬁdmanabacyclﬂﬁ4m3nGdnqs+5wpne (DBN),

1 pY R afeo IR co NindiGar B IBRE, Fpiacte”

duézabﬂéﬁmﬂdﬂznmsz]edtém@tcnnaso)luhnmrg&ﬁrn aetid. sThes fardh as

f eufical r rati can e sel ect e
nyReph S o P AEOpomil FRAERLORNge o By Sftte, ana
phespABtes ddiloidantabheis salitks! euclﬁoweﬁc&maeel Ubbotste ,

suspensi ons, _enul si ons, granul es, capsu
P@?Qﬁﬁ%@??(ﬂ?ﬁQQathj@%%?Qﬁﬁ? «( SHEGERBHR: SUmarhte, maleate,

lactate, malate, citrate, tartrate, carbonate, picrate,

methanesulfonate, ethanesulfonate, p-toluenesulfonate, and
glutamate.

In addition, compounds in the form in which solvate
(for example, hydrate, ethanolate, etc.) was added to the
starting materials and objective compound shown in each of the
reaction schemes are included in each of the general formulae.
Preferable solvates include‘hydrate.

Each of the objective compounds obtained according to
the above reaction schemes can be isolated and purified from the
reaction mixture by, for example, after cooling the reaction
mixture, performing an isolation procedure such as filtration,
concentration, extraction, etc., to separate a crude reaction
product, and then subjecting the crude reaction product to a
usual purification procedure such as column chromatography,

recrystallization, etc.
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15

suspensions , etc .) and the like . To forn1tab|ets
of various carriers conventionally known in

an
‘VOFW%ﬂamB%n be used. Exanples thereof include PQE@%@@MMWW4

whi te sugar, sodiumchloride, glucose, urea, starch,
cal ci um carbonate, kaolin, €sgstalline cellul ose,
silicic acid, and other excipients; water, ethanol,
pr opanolThes campeurd rafp Fogmudasel ks glagordasg e dihsh present
. ce
1n§§éf$6ﬁ”ﬁétu %hﬁ%ef?é§%§§§ g%%m gg%%%%%%%h@%éfe%%é%éﬁ%%omers,
oppmbyhlIgdmgwsnohndohé«am¢omehen bi nders; dry starch,
sodi um [ ar_ no uri.narin sodi.um
hydrogeﬁ%%a?é%E%Yfgb %€¥%n1c%u€on§?e t?§t¥€ SRR the
comgbemds off GenkyeaXyEboihmihieng 1s)oshomrab<ﬁmd| whehary \Wif General
sul stearic acid_np cerides starch, _| acto
Fo3yLg ek TAPEPAEBES 4t Rt tuhyaitie SPBRPA Hiiges a
tabubxh@f oﬂwtdﬁeo ganad eshditihgandnat has, GihenNReWeire@tnts a
i_nhi bitors; guaternary annDnlun1bases sodi um | aur yl
hygrpgeR o ( gt Rei™ abR rBHIGAOpE o?r‘iﬂ‘%?‘%‘d gfyEeneral ‘Formula
(1§t arch and other wetting agents; starch, |actose,
kaolin, bentonite, colloidal silicic acid and ot her
adsorfents;o purified talc, stearates, boric acid
polllyet hyl ene gl ycol and other |ubricants; etc.
tabl ets nay be coated with typica
als as required, to prepare, for
coated tablets, gelatin-coated tablets,
~poate\tablets, filmcoated tablets, double-
Réor mu t|-|§&eredﬁtablets etc. To formpills, any of
variqus carriers conventionally known in this field

can bé used Exanpl es thereof include glucose,

| act os€) starch, cacao butter, hydr ogenat ed veget abl e

oil's, kaolin, talc and ot her excipients; gum ar abl e

pomder tragacant h powder, gelatin, ethanol and other

bi nder s whea®tifiari N R:A0RS, ROM K, hend RS kbé egs adefitied above,

etc. To form suppositories, of various carriers '|
theo FeEReysh & EnB%t‘?’PFJ% (o8 Ptge%f%P’E%ﬁ?n&g dyRggFormula (177),

Exanpl es thereof include polyethylene glycol, cacao

butter’, hidgher al cohols,

Rs

Re

)

wherein R,, Rz, Rs, Ry, Rs, and Ry are as defined above.
That is, both of the compounds represented by Formulae
(1') and (1'') are in the tautomeric equilibrium state

represented by the following balance formula.
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esters of higher alcohols, gelatin, sem synthetic

I d t Capsul b db
Wng%cerl es, etc. psul es can be prepared by

13029 ve' princi pal compound with the aboveP ﬁ%ﬂ?%@%@ﬂgm
carriers to enclose the forner in a hard gelatin
capsul e, soft gelatin capsutgier the like. To form an
injection, a solution, enulsion or suspension is
sterirli zedo and preferably made isotonic to bIood Any

pyl ene gl ycol, ethoxylated isg

R, . Iated‘lsostearyr'alcohol S
esters of ol yoxyet hyl ene sorbitan, etcr’ln Y R
t he gharnaceutical preparation may contain sodi um
chlori@ﬁ, gl ucose or glycerol in an amount sufficient
to prepare an isotonic solution, and may cont aid

typical solubilizers , buffers, anal gesic agents, etc,
Fur t her WheredB Rays Rsy RavhBs o ndR@ Fii 85F 37 cipfiidedogbove.
My Ccontgich %Qﬁ%rhé}&sig%ttﬁreeﬁrﬁsﬂq(ﬁhb‘.t@ﬁe é&rﬁb&frﬁ and a
sweet eni ng agents, etc., and/or other nedicines.
4- Hﬁﬁﬁmwlmién@omfi disr deehnigrbly t@@wﬁenéﬁﬁllt lS
obFRLHM! Al 1 p33MohNEIEA da UACRAR! ol ACIHHIChOkR bACtne above-
pharmaceuti Cal preparation of e present invention is
degoribedi tanfomemd et lb%lmetdabngl metusilad ekchangeat e
range. rt ' r out
R A B e g e R e
taphamanseaﬂ|maat1pne@ambmﬁam1 The route of
adm ni stra f 1 arna tic r ration of
t he preé%nt g +%}F 3 not%ﬁér??éﬁﬁ@%ﬁ§8P$%1ﬁ%%@”ﬁh&f a
-qhenplﬁpmrcamponnds:_adsume&ﬂgr ade&yaa a awnstsvuthdnal thormula

ofother SRR FORE. BN e HeAPaa ol oo, sRBRo Ty of suon

ta@xompte, tablets, pills, solutions, suspensions,
enul si ons, %ranules and capsul es are adnm ni stered

oral l'y. The compeHRd 9% Geperadohorerip 3&@1 ARGt Brepalt

thereof are used in the form of general pharmaceutical

preparations. The preparations are obtained using typically
employed diluents or excipients such as fillers, extenders,
binders, wetting agents, disintegrators, surfactants, lubricants,
etc. The form of such pharmaceutical preparations can be selected
according to the purpose of the therapy. Typical examples include
tablets, pills, powders, solutions, suspensions, emulsions,
granules, capsules, suppositories, injections (solutions,
suspensions, etc.) and the like.

To form tablets, any of various carriers conventionally
known in this field can be used. Examples thereof include lactose,
white sugar, sodium chloride, glucose, urea, starch, calcium
carbonate, kaolin, crystalline cellulose, silicic acid, and other
excipients; water, ethanol, propanol, simple syrup, glucose
solutions, starch solutions, gelatin solutions,

carboxymethylcellulose, shellac, methylcellulose, potassium
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si ngl y or as mxed with typical injection transfusions
as gl ucose solutions, amno acid solutions or

t he
WOIZ?%@SOOG? singly admi nistered intranuscul ar| yPCT/AIP2008/060804

i ntracut aneously, subcutaneously or intraperitoneally,

as required. Suppositories ad2-adm ni stered

intrarectally . The dosage of the pharmaceuti cal
phpsnlp@t@,t iRed yofiny hey¥raddiionen an@ gthemblipdesbecdeyl starch,

coBF 5 LR, NGRS 360 s, B3 e

caahonmte .ofcﬁ@umecprbmqml fatbtmoam:oﬂ iesteggably about
toaout 10 kg bo Further, it is

pop ey SrRA e, FOFREESR, Aot ol L kv (eaREl RE{ardd el

monaglycéridm; agianclk} rkidtozef and) sthdnidisihliegratonss white

ooBob 5Pk SCTESUL L0 IRk 2 S0P L s AL

dik mn@@grmdm GaRDbIEGTHN gilaitBrhadP PamitraRal BhE€8 5, sodium
dopam ne receptor agonists, dopam ne mnetabolism enzyne

LapRKL bPEHTALe @OPaRthe: (HaoEesPa BEPMISESHggLycerol, “starch

anar Sﬂ@éﬁtv«'rétrt%ngcﬁaéﬁ@é AdreRol LASEGEE, agets, Bewkddige,
ke can achi eve effects such as dosage reducti on,

Coﬂﬂrﬁié@%rﬁ?ri‘tlcéﬁp ar4e ﬁ‘_ﬂq eiher prAseEeS it E’é‘i’-’é\ﬁé@@l‘@lc
[ n
Sttg %%?gé%ésbﬁtl%FEE%.? THE rpl\l\/gﬁl?'%l%%éxﬂfgl?%ﬁgoun offher
lUbﬁéc@m’@%:erﬁtq nviEmttiher . haychr taklatisngazintiei egated mgth typical
' heodrial Sf yac 'ﬁgﬁg ctiv t ' a
corg]'e:%g§r| ng fﬁ%l}?s O%Ea%% Vi teda tettb chgp nd %)%sg%fngﬂe' Yhgar-
coagtédctabletis ghéati@ﬂwq&haﬂ aaUlptevenﬂmaaceboated tablets,

flaﬁur %ggfqgﬁ)tlve 0u?ﬂ§e%h: ggalgééégdaEggg?lng %%F.

neurodegener a Fitie I sorder,
m t ochortdr ifelrmdpsI1enctanyn of mnitmha gaetiatsveonaaadoaal ly

|nclude Par n's dj sease rkl son

KapG e B Ko PR P Pyt JAFIPIFS o ERR A b ude glucose,
laptegeé £sstarshs Upaaad Cheitterna hwrog@m&teﬁk iegeitable oils,

Al zheimer's di sease. Pick's di sease, ri on di_sease

kapdip; bk Andy OGBAE r ST IendSr f gl 3 LG BNTIET s e1aga€gacanth
poWdBti NG it ih ,de$BAR61 and other binders; laminarin, agar and

other disintegrators; etc.

To form suppositories, any of various carriers
conventionally known in this field can be used. Examples thereof
include polyethylene glycol, cacao butter, higher alcohols,
esters of higher alcohols, gelatin, semi synthetic glycerides,
etc.

Capsules can be prepared by mixing the active principal
compound with the above-mentioned carriers to enclose the former
in a hard gelatin capsule, soft gelatin capsule or the like.

To form an injection, a solution, emulsion or
suspension is sterilized and preferably made isotonic to blood.
Any of the diluents widely used for such forms in this field can
be employed to form the injection. Examples of such diluents
include water, ethyl alcohol, macrogol, propylene glycol,

ethoxylated isostearyl alcohol, polyoxylated isostearyl alcohol,
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chorea- acanthocytosis, benign hereditary chorea,
arox¥snal choreoat hetosis , essential trenor

%% nmyoclonus, G lles de |a Tourette' sPEYABRIBHYO804
Rett's syndrone, degenerative ballism dystonia

nmuscul orum def or mance, athet®s+s, spasnodic
torticollis, Meige syndronme, cerebral palsy, WIlson's
fagityeact] <Sdpasaos nbmthmaners@rm@mspattz

Syndr oTey, ARHEOBXO0A! iy SHaeRONeu PALLY (3pBLLORIY may

Spi no- cereb egener cere
coattapphyodidn mbdorigpe gxuadselbarghy¢e¢ﬂm/ln an amount

li. vO tocerebellar jtary
s I RoR S S Earparn st SRme JELEEIOR Bogumay contain
typebhat @:bmtfﬂmleh:sdobwsem ahh0psyic agents, etc. Further, if
CGer st mann- St raussl er - Schei nker di sease, Friedreich's
NeRESRALY - Rotfs KRarEoGeelArao A SPRET S 1R t“éaYs;‘FHBFGﬁ% coloring

age@Rg ¢ NptaderRItakek!, arlaferd ,a swhet & A ragedRisS08tE., and/or
ataX|a at axi a telanglecta3|a anyotrophic |ateral
Fe‘n“%‘é%%lnepﬁ -ogr essi ve bul bar pal sy, spinal

pngfeSSﬁH@aﬁéﬁﬁH'éﬁ ald ARpousd® AGE LR HUBE UL G 1
atrophgl)vwrdnl - Hof f mann d?gease Kugelger99Vélan§§Fra

Fogmydas H@Kbﬁmﬁaﬁ?l§pﬁhﬂﬁa9fpaﬂ§bﬁﬁ%%|%P the pharmaceutical
@%55:295?&91 et;f &he bggﬂpgirﬁ}e"ﬁ'tléflnfé dxrcﬁ‘; 1%hf and can be

mation , Sti n syndr one I ppe syndr one,
suliebdy seleiresy rferpmne wida\aangpe| Gt twop%m;lgn iz Ig@nerally

ab?%ﬁdf)ofret SR Bof 4% jix%%*; ?Qal% SANIEODE e 30 wt.

i afTon nyel opat hy, degenera 1 on
ofamdecphaim&deuﬂm@pﬂepyep&rqylon cerebral |nfarct|on
cer ebr al henorrha

etc .)..Dise i nduced by, .
our of gl PO S; R TSRS RA SGF Hhe BBPETRRpFiFal
prepaprat hert agf/ -then @m‘eednﬁ einvepatiby, isli mbetgartieulaphy Myimited,
e R rESE, 20 HTREh, 17 LA Bt co e
f£orfiC 6phehe Y eigdriatioh! ags@wﬁrfte shige| tésx HOGLBEEI ¥Enditions,
mul tifocal |eucoencephal opathy, subacute sclerosin

ang kBRcBPHES 9% th&h%ﬁ?%sq nFCENFEEBRLL ddiAPdetfat P

sOkYBRY! ORMPBhsiGHk, | St H¥nEe YA DR arll @absules are
Di seases i nduced by deterioration of mtochondrion

adminéetrered mIldy - PERISBHLANSs PHEr SREraRIMISLYs administered
s:.%%@%n&?s s TR @a@.ﬁ:h”f%ﬂaﬁe inkeReios @ﬁﬁ.‘%ﬁ%aoyg%h as
RRF, MERRF/ MELAS

glucose solutions, amino acid solutions or the like, or singly
administered intramuscularly, intracutaneously, subcutaneously or
intraperitoneally, as required. Suppositories are administered
intrarectally.

The dosage of the pharmaceutical preparation of the
invention is suitably selected according to the method of use,
patient's age, sex and other conditions, and severity of the
disease. The amount of active principal compound is usually about
0.1 to about 10 mg/kg body weight/day. Further, it is desirable
that the pharmaceutical preparation in each unit of the
administration form contains the active principal compound in an
amount of about 1 to about 200 mg.

The use of the compound of the present invention in
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overl|l ap syndrome, NARP, pure nyopathy, m tochondri al
car di ong/opat hy, nyopathy, denentia, gastrointestinal
WO 2008415%29 acqui red si der obl astic aneni a, PCTP2008/060804
am nogl ycosi de-i nduced hearing | oss, conplex |11
deficiency due to inherited-g8ariants of cytochrone b ,
multiple symmetrical |ipomatosis, ataxia, nyoclonus,
comgipabper hithvllcdepa Apepaliaidene. Jupamkine diesepter agonists,
[ C ur ), _
d%? grg X ﬁfﬁ%%&%?ﬁé QLE?FQ Ien%%?%l rate
pnwnowenatpmpqz;athanal ceuﬁ'ar&ll Iaatcr_othlmeﬂg\icxjefgleutencqnd the
t J al fi nc m_tochon
1kt BEReRE K drorateL SN dibedf ratisiopin Agprovement of
sicler efifects ,oglrrﬁmea\sedemerapdutaphébﬂidmw e@te. SYWﬂiﬂﬁTBﬂere

o PESEI R R BgEBRFRAS o ug- | nduced

m t ochondri al di semCnghlmmmgN@mnaj or
depressi on di sorder pol ar di sorder, bipolar Il

di sor der T E@’&P%‘ﬁi‘-‘%d?fe th&y??ﬁ?“n‘i"% INVERLeR shag (R testing

arke RhBesv Oy nﬁ%%ﬁ@ﬁhrﬁ&i 66iate olh $ Oééﬁiﬁtyp%hpﬁfwé&ung
depr essi on, mnor 1eres& on, recurrent brief
a@eﬁﬁé%ﬁ@ BB AC Hﬁ%hé-_cteélﬂ e @epreRus gy efiferttve in the
t2RMEAS! Sk 1gﬁp6fSﬁ%d¥6deéinéfh££55“dlseases diseases
failure. BEST MODE FOR CARRYI NG THE | NVENTI ON
relél@rténgat@ greundgegenesahive Migoeriden. i andeliceased relating to
r ence to Reference Exanples,
cﬁoflg%f%inda%éﬁg%ggg ogi cal Test Exanpl es. Reference
Exarrpl e bleuwcmp@boheayivel-diaﬁas&sz-inb&ude I\Pweltinsg)n s disease

niLine Pot i um car bgnate,(6.0 . mml)
Parilnfc'ﬁyl cyc|53’§‘§>ﬁ9§‘n8m nejq‘tv}.%él% , 91"%?’%1“ “Il trdlz?é“-&mlgml
ddgenarhitiompt hytquresisiidenesipddiuciebut | pal$Po rﬂ)v.)ra)f akinesia,
2,5- dlfluromtro nzene (5.0 , . 31. 4 and
alipgy o S8Tee A i8e358,.’ pikot! TPsdsn o iigobasal
deeedleedtion | oaiFfasperaintr dodyat @isasms, acmﬁﬂ:m@mdnt Be disease,
resultig}g‘:m xture was extracted with ethyl acetate.

chereaspEARTROPHPS I Sias REINEB] HIIHIAAEY,  SHPTERen Paroxysmal

choreoathetosis, essential tremor, essential myoclonus, Gilles de

la Tourette's syndrome, Rett's syndrome, degenerative ballism,
dystonia musculorum deformance, athetosis, spasmodic torticollis,
Meige syndrome, cerebral palsy, Wilson's disease, Segawa's
disease, Hallervorden-Spatz syndrome, neuroaxonal dystrophy,
pallidal atrophy, spino-cerebellar degeneration, cerebral
cortical atrophy, Holmes-type cerebellar atrophy,
olivopontocerebellar atrophy, hereditary olivopontocerebellar
atrophy, Joseph disease, dentatorubropallidoluysian atrophy,
Gerstmann-Straussler-Scheinker disease, Friedreich's Ataxia,
Roussy-Levy syndrome, May-White syndrome, congenital cerebellar
ataxia, hereditary episodic ataxia, ataxia telangiectasia,
amyotrophic lateral sclerosis, progressive bulbar palsy, spinal
progressive muscular atrophy, spinobulbar muscular atrophy,
Werdnig-Hoffmann disease, Kugelberg-Welander disease, hereditary

spastic paraparesis, syringomyelia, syringobulbia, Arnold-Chiari
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dri ed over anhydrous magnesi um sul fate. The resulting
roduct was concentrated under reduced pressure to
WO@?\‘%H% Yobtain 7.0 g of oily yellow PCT/IP2008/060804
N-cycl ohexyl -4-fluoro-2-nitro-N-nethylaniline (yield:
89% . 1H NWR (CDCl 3) dppm 4332-1.80 (10H m, 2.67
(3H, s), 3.00-3.09 (IH, m), 7.07-7.20 (2H, m,
malf emmath(,l I—Stiﬁﬁmalfh e SEpdpomds Kdippere-Hedlll osymirome, Fazio-

I h
wofBECISARE o IS 2 R SpHERS, PORRALSfil e MEyiilie,  spine
bifddaespdiwhiuegp-Saassomg swideromel, S ra&ea’e:rcﬁncmy@l@ppthyz age-~
N- N— t t I
relaiRilm By P A opala ) skt @T'sf?fé‘p#e%s?)e (e-g..
ceBebZal 2thfdrctidnb. ﬁeJHZBr,aJJ hbﬁeri‘hé.’@a,( Hic.m., 7.43-7.47
(I'H, m)_.Reference

4- Fl uor c57’1l§‘k‘3i""§8’6utjgﬂdEX e?fgtml RURPLeGLERY | AESTHRGRen include

spﬁ.ﬁ@ﬂ o PinhiGrP? (GdmotherfpPliddiideds) nellr&ﬁhthygS dlabetlc
(IH m), 2.81(3Hs)  2-92(2H d . J=7 .5 H2)
neurggaphy, Ga?lﬁ‘ﬂ:lcﬁj damage 43n¢ denge%.;.lpptq.ﬁg R@?‘%?%?F‘c% (e.g.,

muE*‘éi e dsdhrdildsaso- Naé@pé OpYdrd¥ef@hiAyLa 2- %ﬁéégﬂfalbmgellus
MR (CDd 3) dppm 1.16 (3H s 1.19 (3H, s)

treaswegsie mysbltis] qnqgreﬁzﬁlw 151 pidecql rﬂe#qencephalopathy.

su%aéétg 46Séléiosqhb Rebeh &S %Fge S chronic _ inflammatory
[ uor o- N- net hyl = 2- nltroN- aniline 1H NWMR

de(nmuxsaqu) PelyDeurezaiian, Gullloly-Bamre syndrane, St )

5 o) . bFeggerinadd 3 dpdriorhciglPpl cqgporiion
fupbtien, inklud® Pedrstn) ' Refvedenme, Etakptees; deafness,
malignant migraine, Leber’'s disease, MELAS, MERRF, MERRF/MELAS
overlap syndrome, NARP, pure myopathy, mitochondrial
cardiomyopathy, myopathy, dementia, gastrointestinal ataxia,
acquired sideroblastic anemia, aminoglycoside-induced hearing
loss, complex III deficiency due to inherited variants of
cytochrome b, multiple symmetrical lipomatosis, ataxia, myoclonus,
retinopathy, MNGIE, ANT1 disease, Twinkle disease, POLG disease,
recurrent myoglobinuria, SANDO, ARCO, complex I deficiency,
complex II deficiency, optic nerve atrophy, fatal infantile
complex IV deficiency, mitochondrial DNA deficiency,
mitochondrial DNA deficiency syndrome, Leigh's
encephalomyelopathy, chronic-progressive-external-ophthalmoplegia
syndrome (CPEQ), Kearns-Sayre syndrome, encephalopathy,
lactacidemia, myoglobinuria, drug-induced mitochondrial diseases,
schizophrenia, major depression disorder, bipolar I disorder,
bipolar II disorder, mixed episode, dysthymic disorders, atypical
depression, seasonal affective disorders, postpartum depression,
minor depression, recurrent brief depressive disorder,
intractable depression/chronic depression, double depression,

acute renal failure.
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4-Fluoro -2-nitro -1-propyl sulf anyl benzene Potassium
carbonate (5.0 g, 36.2 mpl) and 1- propanethi ol

7
WO 2008/15W2% nmp| ) were added to a N - nethylpyrBFT@%??sm“B04
(NWP) solution (15 m) of 2,5- difluoronitrobenzene
(5.0 g, 31.4 nmol ), and t he36ixture obtained was
stirred at QOOC for 2 hours After the reaction
m xture wa cPUf JitE INYENTIONON )

was added le(il%% mf)%% ETDI QeHE OQH&& oz e rc%@c%ﬁ.b%ﬁt bn more

et hyl acetat e organlc ayer was was
dematih waith, zneferdme drioed Reterencdy dixxamplemgne&ixamples and

Ph%gggggfo égi'ﬁ%%%'ﬁk&@p#‘é’ product was concentr at ed

e pressur O thereby obtain 6.7 g of
Reffendncy Fedmpiw 1

I O- 1.2 | -pro syl fan ne (y|eId 999 .
NSt Re R H RBre- o e - sme ey SR E e
1.68-1. @ataagmm)caeb&%t(em (6 0 795 Ha),. 57 Zfrol.)42 and  N-
2H n1 , 7.89 2H, dd, J=2.75 Hz, 5 Hz) Reference
me&}?aﬁrﬁ ingyt haf 497 | f&-6- St} oHEFGcrided to a N-

mettawgwéimdﬂ@n (hkb) sol Wditi640 ™M y20f p siuge  2,5-
tert- butoxide (3.55 g, 31.6 nmol) was cooled in an

digdupzapitrokaengeaeh (5afdd 4. 31 ¢t ¢fmol), and stirred at 100°C for
thiu.dé f | pioL OBLLELAGD Zlﬁﬂ@tlﬁ.%(s WadMBbd148S +5ULRR" temperature,

added. The m xture was heated to room tenperature,
wadery e faddeb herd sthendesulting mixtursl wes 608Crécted with

et\iAlglioHE: M er '14')% éaﬁ‘ﬂg ﬂ%eQVWagCQ\%Eﬁ%e coorp m{a?teqj ) ﬁnd then

ed to action-m xture
dried oveneanrydrauls, maguesiuls eqydéatey ﬂ&tereaastamnduy'product

wag;g :c‘tog]t%e%gl\:%hpgd nhr)f&é!é é’@f‘ce%xméor%%ts%ge tE)h ré{ﬁ% e?btain 7.0 g

€ organic SRt ent Paleg
ofredaikﬂ pryesidowe, NHuydﬂmhexg$+dtﬁﬂuurb—Qhamtpu¥mfmeﬂhylaniline
(¥ usi g gglica gel colunn chr omat ogr aphy (n-hexane :
ate = 1) . The purified product was
1Hsnmne@mmameddmmﬁer reduced pressure to thereby obtain
Qi ly oran

1A dnBnahl (ol Eegoush, 3L V900 58 Gl my. 7.07-7.20

(2H, m), 7.42-7.47(1H, m)

The compounds of the following Reference Examples 2 to 5
were prepared in the same manner as 1in the above Reference

Example 1, using corresponding starting materials.

Reference Example 2

4 4-Fluoro-N-(2-methoxyethyl)-N-methyl-2-nitroaniline

'H-NMR (CDCl;) 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 (1H, m)

Reference Example 3
4-Fluoro-N-isobutyl-N-methyl-2-nitroaniline
‘H-NMR (CDC1;) dppm:
0.89 (3H, s), 0.91 (3H, s), 1.89-1.98 (1H, m), 2.81(3H,
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1H- NWVR (CDA 3) dppm 1.38 (9H, s), 7.18-7.20 (2H, m)
H d, J=7.1 Hz) Reference Exanple 8 4-Flu

WOQOWItSéOGS’ 1- pr opoxybenzene A N, N-di met hyl f or nﬁﬁT/d%ZOOS/OGOSO“

(DMF) solution (3 m) of potassium carbonate (3.48 g ,
25.2 mol ) and 1-iodopropane3(3.95 g , 23.2 mol) was
added to a DMF solution (7 m) of 4-fl uoro-2-
s)ni RrOPhERibl 4,3787¢5,HD),. O -Abol) 20 THRH.niMt, u7e4dasd. 46 (1H, m)
stirred at roomtenperature for 48 hours. Water was
added to the reaction mxture, and the resulting
Reffexénce Buesnpdet Aact ed with ethyl acetate. The organic

- Gbe BB ol RS Y e e

L4 MFs (WDEL; Thappnesi due was purified using silica gel

col umm chr.omgt ogr a (nhe . eth cetate = 9 :

1). The 1p316n?r°’§d ﬁ? ]utf végqcéﬁceﬁt%dét urier 3-50-3.61 (1H,
m)f, educedy pre S, emd 0 1 heg-ehysopial mp. 03 g of oily

yell ow 4-fluoro-2-nitro-|-propoxybenzene (yield: 96%.

1H NWR (CDA 3) dppm 1.06 (3H, t , J=7.4Hz), 1.78-1.92

Re@g,@gn@@)gxﬁﬁg 62H, t , J=6.4Hz), 7.04 (IH dd, J=4.3
9.2, 7.21.7.29 (IH m), 7.58 (IH dd, J=3.1

4- H%UOQQ?NMWHE th’ﬁ’éﬁniﬁ@rQPYiLﬁélihHM owi ng Reference

1H5W‘p(lb®%19 t§phft Were prepared in the sanme manner as
the above Reference Exanples 7 to 8 usi ng

cor respcﬂmdi4nq3§t, akt i fg7 rmtiR)i.alls 51REf @6 efRib BXanpl-@79(3H, s),

FI 1
> S0P ORISRV T 8 1 YRR o2
Hzm)T—8’(18i27)26(IH m), 7.49 (IH, dd, J=3.0 Hz, J=7
Hz) Reference Exanple 10 1-Ethoxy -4- fl uoro

-2-nitrobenz ene 1HNWVR (CDC 3) dppm 1.44 (3H, t ,
Refe¥eficéiBxampl@36(2H, q , J=7.0 Hz), 7.02

4-Fluoro-2-nitro-1-propylsulfanylbenzene

Potassium carbonate (5.0 g, 36.2 mmol) and 1-
propanethiol (2.7 g, 35.5 mmol) were added to a N-
methylpyrolidone (NMP) solution (15 ml) of 2,5-
difluoronitrobenzene (5.0 g, 31.4 mmol), and the mixture obtained
was stirred at 90°C for 2 hours. After the reaction mixture was
cooled to room temperature, water (50ml) was added, and the
reaction product was extracted with ethyl acetate (100ml). The
organic Jlayer was washed with water, and then dried over
anhydrous magnesium sulfate. The resulting dry product was
concentrated under reduced pressure to thereby obtain 6.7 g of
powdery vyvellow 4-fluoro-2-nitro-1l-propylsulfanylbenzene (yield:
99%).
'H-NMR (CDCl;) dppm:

1.06 (3H, t, J=7.5 Hz), 1.68-1.83 (2H, m), 2.89 (2H, t,
7.5 Hz), 7.27-7.42 (2H, m), 7.89 (2H, dd, J=2.75 Hz, J=8.5 Hz)

Reference Example 7

l-tert-Butoxy-4-fluoro-2-nitrobenzene
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(IH dd, J=4.25 Hz, J=9.
7.56 H dd, J=3. 25 Hz,
WOi‘i“"@@%l opropyl ne t hoxy-
1H NWR (CDO 3) dppm 0.3

25 Hz
J=7.
4-f

6-0. 4

m), 1.22-1.28 (IH, m), 3.988¢2H, d ,

(IH, dd, J=4.4 Hz, J=9.2 Hz),

fu%heﬁ fé%) qFEh? er elr?%turﬁx a?”rp? ;n %éf‘tf dFI

)
75
| u
1

(

7.22-7.30 (IH, m),
Hz) Reference Exa

2H, m,

oro- 2-nitrobBRYEM oo

0.61-0.69 (2H,

J=6.8 Hz), 7.04

7.20- 7.27 (IH m, 7.57
(I'H, ddA Fegrahyhrofuramg (PHF)Res@idrion Héhphk) 19f potassium

b RERA T 90 50 g Y T s

batBH, and , 442149(2>H 2 5 d]:ﬂ.t@rbln).trﬂbémze(riel-l (26,4 Jmhol) was

7.61

! Hr?éjng tempezzrature

stfizraet Eexy@tshqa@o)rs 2-#id rﬂhejhé&n%thlﬁxuw a(tCEXE%) for 1 hour.

Wagggl,m(l% ,mﬁg :%%}38 ZISL&}‘Ydr?Chﬁ?'Klﬁ F?CJ[% (]ZJJELI) A :aéldeZ 41:0 the
re%cﬁlbﬁ) mixtu2d- whiBk (bbolig . Wﬁ.th59a16| Hceddwaded bhth, and
e 14 1-Cyclopenty | ox

J= 7.8 Hz) Reference Exanp
S“bEeHP%'FJ&" WALET: WE6eRIARE: TRNVRSUEDERS ) MHpHR

Wll:h)G 2ét]hy§.6 hdbtatn) . 'gﬂe 8 %rgcziﬂﬂc ( @L'dge@ wa.

(I'H dd,

e was ex¥racted

4. égnée&_@ra(ﬂe’d under
7.19-

reﬁpped7psqssun¢ Ghd Jhe Fepidug-wasy thsﬁFR#naﬂa@éeUSlng silica

oy R Rrcoi ol e

The, pprdgied1predugt nwys ogorfqertigite| Mnder) requogd ( pressiire to

G TR G i L0 i

nitrobenzene (yield: 80%).

'H-NMR (CDCl;) dppm:

1.38 (94, s), 7.18-7.20 (2H, m), 7.

Reference Example 8
4-Fluoro-2-nitro-1l1-propoxybenzene
A N,N-dimethylformamide

e4-fl

" acetate = 19 : 1).
m

pm 1.90-2.02 f4H

47 (1H, 4, J=7.1 Hz)

(DMF) solution (3 ml) of

potassium carbonate (3.48 g, 25.2 mmol) and l-iodopropane (3.95 g,

23.2 mmol) was added to a DMF solution (7 ml) of 4-fluoro-2-

nitrophenol (3.3 g, 21.0 mmol). The mixture was stirred at room

temperature for 48 hours. Water was added to the reaction mixture,

and the resulting mixture was extracted with ethyl acetate. The

organic layer was washed with a

saturated sodium chloride

solution twice, and concentrated under reduced pressure. The

residue was purified using silica gel column chromatography (n-

hexane : ethyl acetate = 9

1).

The purified product was

concentrated under reduced pressure to thereby obtain 4.03 g of

oily yellow 4-fluoro-2-nitro-1l-propoxybenzene (yield: 96%).

'H~-NMR (CDC1;) dppm:

1.06 (3H, t, J=7.4Hz), 1.78-1.92 (2H, m), 4.04 (2H, t,
J=6.4Hz), 7.04 (1H, 4d, J=4.3 Hz,

7.58 (1H, dad, J=3.1 Hz, J=7.8Hz)

J=9.2Hz),

7.21-7.29 (1H, m),



10

15

20

25

30

35

Reference Exanpl e 16 2-(4-Fl uoro -2-nitrophenoxyrret hyI
tetrahg/drofuran 1H NWR (CDO 3) dppm 1.88-2.12

WOYI08IS¥B23. 94 (2H, m), 4.11 (2H d , J=4.0 HE§T/ 300806
4.27-4.32 (IH, m), 7.10 (IH, dd, J=4.4 Hz, J=9.3 Hz),
7.22-7.30 (IH, m), 7.59 (l4894dd, J=3.1 Hz, J=7.8 Hz)
Ref erence Exanple 17 2-[3-(4-Fluoro -2-nitrophenoxy
)propyl ]isoindole -1, 3-di one Potassium carbonate

(10.8 g , , 1. o 3.
bronDpropyfﬁ%h?r Ognq%gq??J AF fol;gglfg Reference Examples 9

toaddedvdr@ @:ﬁp,arhld igi rtEtehySa‘mH nnanrnée: (d3VFthes ol Vo nReference
80 - tr
BRRISE Tarkd EneP TR SETRRECRRITY cE Rt IBeRa g e

hours After the reaction m xture was cooled to room
erature, water (200 mM) was added, and the
ReF%ﬁ%‘W%@Wﬁr% was then cooled with ice. The
4-PLESH 1-BlRPrbpsey Lbla thebbakeM@s col | ected by
filtration. After being washed with water (50 m 3),
"HiMR GBSLah@®Memining in the filter was air-dried,

gi ving %338 o4, poydenyspak &sye(iQwW &), 7.02-7.05 (1H, m),
[3-(4-fluoro- 2- ni trophenoxy) propyl Jisoi ndol e- [,

7.38dY o2fe (W.emd: 1082 (1ELHANNVRITEDIOH. dFdrb Bz)8- 2. 28
(2H, m), 3.93 (2H, t , J=6.5 Hz), 4.15 (2H, t , J=6.0
Hz), 7.04 (IH, dd, J=4.3 Hz, J=9.2 Hz), 7.23-7.28 (IH,

Refife¥ende Fgkafpile 80, J=3.1 Hz, J=7.8 Hz), 7.69-7.74 (2H,

rence Exanple 18
1- glc%axillg(]ﬁ%m gn%tzﬁ')t enox%%r opylamne 6.5 g of
'H-2NNIRS - (CDCALL L atppn2- ni t rophenoxy) pr opyI ]isoindole- 1,3

nyarast ey dohe s D) He e (B TR iy

(1Husn&nsue41 25 ez, mJa<ourse Was sVLzzeua‘oor(ltBl Smhours56 (1H, dad,
Slmle he gup{d r reflux. The reaction m xture was

J= 8Pelazt Flodm Eﬁ'perature, and concentrated under
reduced pressure. 13 m of 5N sodi um hydroxi de aqueous

Reference Example 11
1-Cyclopropylmethoxy-4-£fluoro-2-nitrobenzene
'H-NMR (CDCl;) dppm:

0.36-0.41 (2H, m), 0.61-0.69 (2H, m), 1.22-1.28 (1H, m),
3.95 (2H, 4, J=6.8 Hz), 7.04 (1H, dd, J=4.4 Hz, J=9.2 Hz), 7.20-
7.27 (1H, m), 7.57 (1H, dd, J=3.1 Hz, J=7.8 Hz)

Reference Example 12
4-Fluoro-2-nitro-1-(4,4,4~-trifluorobutoxy)benzene
'"H-NMR (CDCl;) dppm:

2.04-2.16 (2H, m), 2.31-2.44 (2H, m), 4.14 (2H, t,
J=5.9 Hz), 7.04 (1H, 44, J=4.3 Hz, J=9.2 Hz), 7.24-7.32 (1H, m),
7.61 (1H, dd, J=3.2 Hz, J=7.8 Hz)

Reference Example 13
4-Fluoro-1-{2-methoxyethoxy)-2-nitrobenzene
'H-NMR (CDC1;) dppm:
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solution was added to the residue, and the resulting
xture was extracted wth dichloronme thane .
‘V06W§5ﬁwe9layer was washed with a saturated soH?Eﬂ?ﬂmwmﬂ&“
chl oride solution, and then dried over anhydrous
nagnesiun1su|fate. The resw4ong dry product was
concentrated under reduced pressure to thereby obtain
4.03 g 6&f-4bi |(BH.edsor aPged 3 (2H4- fi,uofet.-8 Hz), 4.24 (2H, t,

-E BAAPPETE b 88Y (3 0t 515 30, AtMag qan, m

7.58) (14, 14,(2H3.1 HzJ& 9.8zHz) 7. 07 (I H, dd, J=4.3 Hz,
J=9.2 Hz), 7.22-7.30 (IH, m), 7.59 (IH, dd, J=3.1
Hz, J= 7.8 Hz) Reference Exanple 19 N -[3-(4-Fluoro

Ref@roande Exaeplsylld propyl ]acetami de Pyridine (1.5 n

8. and acetic anhydride (0.97 g , 10.3 nnDI)

-G SRR oF - 4 BSOS CORSERAREILTIG | on' of 3 (4

H.fﬂmpr(o;nc23pldppﬁ.phenoxy) propyl am ne (2. O g , 9.33
mol ), while being cooled with ice, and

di chi or dnB2nan@d (@i Wwad -BdrLhet atkitd mh;hé Besht 8¢ nglH. m).

7.0uX(UHE ¥@S 344 af: ataigacymtzqrrpe;r quﬁezfom%S MPUr$.54 (1H,
2N-hydrochloric acid (9.5 nl) was added to the

ddy ede? i DAlzyi Ardr@ Hahd the mixture was stirred. Water
was added to the m xture, and the resulting m xture
was extracted with dishloromethane . After being

Refigséerce Bixampaesdb ur at ed sodi um chl ori de aqueous

1- aggigg lmEQﬁoQggfgﬁéhdfﬁi%rnﬁ@éo éﬁggﬂg:rated under

uce pressu e residue was en purified by
1Hdﬂﬂ1d@D@éH cipipom chronatography (dlchlorone t hane

et hanol, e p
concentratg Qundef redn &?e%ég o t érgﬁ ogaii (1H, m),
4.23132H, od, ai46y. 2y&lz1)ow7NOE13(Q.I4 fdicmpr.])-:l 2 1zt r O‘pbemou;(), 7.21~

ce a d:. 899 1HT 3) dppm

7. B0 ooy Sh bty b ol T 570 Soae PR

4.20 (2H, t , J=5.5 Hz), 6.56 (IH, brs) , 7.08 (IH

dd, J=4.3 Ftl J=9.3 Hz), 7.26-7.36 (IH m), 7.70 (IH
Refgrence; Bxample ;1§ g 1)
2-(4-Fluoro-2-nitrophenoxymethyl )tetrahydrofuran
'H-NMR (CDCl1;) dppm:

1.88-2.12 (4H, m), 3.80-3.94 (2H, m), 4.11 (2H, 4,

J=4.0 Hz), 4.27-4.32 (1H, m), 7.10 (1H, 44, J=4.4 Hz, J=9.3 Hz),

7.22-7.30 (1H, m), 7.59 (1H, dd, J=3.1 Hz, J=7.8 Hz)

Reference Example 17
2-[3-(4-Fluoro-2-nitrophenoxy)propyl]lisoindole-1,3-dione
Potassium carbonate (10.8 g, 78.1 mmol) and N-(3-
bromopropyl)phthalimide (12.1 g, 45.1 mmol) were added to a N, N-
dimethylformamide (DMF) solution (80 ml) of 4-fluoro-2-
nitrophenol (6.0 g, 38.2 mmol), and the mixture was stirred at
60°C for 4 hours. After the reaction mixture was cooled to room
temperature, water (200 ml) was added, and the reaction mixture
was then cooled with ice. The precipitated insoluble matter was

collected by filtration. After being washed with water (50 ml x
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Ref erence Exanple 20 N -[3-(4-Fluoro -2-nitrophenoxy

‘Vohﬁ%8$M% ] met hanesul f onam de Pyridine (1.5 ni

18. 6
%d met hanesul fonyl chloride (0.8 m, RETPIAHpepso4
wer e added, while being cooled with ice, to a
di chl orone thane solution of4B-(4-fluoro-2-
ni trophenoxy) propylamne (2.0 g, 9.33 mmol), and
3)di dhkeosyibstahemer¢mainingnaln fithe hevltaddews Rig-dried, giving

regsul ting tur tirred at nper t _
132 hours, g%g ?hanes [ fo hlo&%ghg Aﬁ{?4 giuoro 2
nimmppmenwxyXpnopwéﬂ1ad:hdbldﬁa'é%d;oaad(yi&md th90%n>alJre

1 St roomtenperature for 15 hours. 2N
th rd@%{ F(ﬂ§%ld (9.5 M) was added to the reaction

m xt ur e2. B .RiBe (aHxt m) & 883 S{2H f ed,. JAE.or Hwas adued(2H, t,
to.the.m h re tin m xture was
35201 BE) a7 odd e S Bnbhe 3-8 1 B Dol hoidsRRa(1E. m),

7.6t 18, salyr gted1isndi uprehd onzyle rosLougasqhuti ), theil-7.85
organlc | ayer was concentrated under reduced pressure,
(2Hpd™) he residue was then purified by silica gel colum
chronatography (n-hexane : ethyl acetate =4 : 11 : 1
. The purified product was concentrated under
Reﬁé&@%@@ é%ﬂﬂ@%@résto thereby obtain 1.2 g of oily

yal 298 rophenoxy) propyl ]
3Aa-F R0 fongﬁ()gﬁeﬁé’i‘@%gp%}o Thé! PR (cbd 3) dppm

2 . 09-©-5 980% 2 [Im(4- fsuorgm(mrwhﬁnoxs)prqaﬁé1s01ndole-

6 2 0
1 % diéﬁ% ) '@as7 éuagéﬁdéq_l "1‘&1 | e&h%ng’l @[24'62 %.1 b aéldEIZ Szdrazzl_ne
hYﬂratQG (B.0 3B1] | Masn)aqdded . t66 Khd Hresiall. t ijm3 suﬂpéﬂs;on The
J= Hz), Ref Ph
mﬁ%§£fﬁ-§?uo%%% ﬁr%?ggﬁénoxlipr Fgg%%ghEg pnder reflux. The
reécitdbh yinhature @%sQ&ouledZﬂo4rdamﬂﬁbm@edaphﬁmyland concentrated
un re‘gié%?ug& B?ér(eﬁf, tzzfgzm xpf ' %m) Wt('i:rLe a dggox:l.de aqueous

sodutdoh| was cadded tiooAMRN@EE) dReopyhantie febilTifg mift8re was
whi | e belng cooled with ice, and the m xture

e’%ﬁé‘%‘?ﬁir‘f’%ﬂ“ A ohdarPrekpdre dhe PFoapicslawRy yas Vﬁéhed with
a I gaehirabedn )gddl‘élmwa%hiéf‘:@@é‘t rdie@ivader ah@duars dried over

g(gfcgllil;e ma‘tjlgnndestillqn?l ' gl?l.!l.ggge Wa STIEeherzl':esulting dry product was
concentrated under reduced pressure to thereby obtain 4.03 g of
oily red orange 3-(4-fluoro-2-nitrophenoxy)propylamine (yield:
100%).
'H-NMR (CDCl;) dppm:

‘ 1.92-2.02 (2H, m), 2.94 (2H, t, J=6.5 Hz), 4.19 (2H, t,
J=5.9 Hz), 7.07 (1H, dd, J=4.3 Hz, J= 9.2 Hz), 7.22-7.30 (1H, m),
7.59 (1H, 44, J=3.1 Hz, J= 7.8 Hz)

Reference Example 19
N-[3-(4-Fluoro-2-nitrophenoxy)propyl]acetamide

Pyridine (1.5 ml, 18.6 mmol) and acetic anhydride (0.97
g, 10.3 mmol) were added to a dichloromethane solution of 3-(4-
fluoro-2-nitrophenoxy)propylamine (2.0 g, 9.33 mmol), while being

cooled with ice, and then dichloromethane (4 ml) was further
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purified by silica gel colum chromatography
Woédi chloronme thane : ethyl acetate = 30 : 1). The

UB{1P9%8Y product was concentrated to drynessPGHAE08/060804

reduced pressure to thereby obtain 5.92 g of powdery

yel | ow phenyl [3-(4-fluoro-242nitrophenoxy) propyl]

carbamate (yield: 94%. 1H NWR (CDC 3) dppm 2.09-2.18
adde#], Whe, rSsufEinbmikZHrenwys 4tRirdd®@Ht troom) temperaiyre for

5 I I : 7. 20. m 7, 26- 7 (3 .
15y n8eg rbggehy8aid- £id 1 ity dediadack! solfhe heaction
mi2PuBe; RBd (theFlmirton? nvds ophired.) plaiet | wad, added to the

1-di methyl .ureg A 50%dirnethyl am ne aqueous sol uti.o .
migghed | Dand By FSSHLBED o oIRLHFC (289 ) GrUS  with
dikB164emé tieine:-.2~APtéf O EmaX Y WafhaPy iithar Ban@diirated9 sodium

,_é7.6 mmol ), and.the m xture was stjrred at room
Chg&'“ﬁb ¢ aBFHECTDr SPAULIARs. Bt ePTIRTLCa NPT oWEF e CONCentrated

unGeac rb@ic8d XpHESsurdd Hie FSdubl RAsMthbH uP@sied by silica
extracted wth ethyl acetate. The organic [ayer was

gera§ﬁéBmW ?]W_:Cﬁ“@é’(gﬁla@f%d (dightenonetdange : afif 1 =30 :1->
2050} UliyON i\ Cur B &C OPLSRIdAt Bok URHREeA EAUERH under | reduced

pressure. The residue Wwas then purified by silica ge
PresEune Eor therely QithpipndizcABogorE phivievebtaw IN-dSet( 4t ELluoro-
= ; : ; £ gd gypduct was
12 co %gggrtlér%% c? pék 0 5&’%3/%%?’3%5%32 :&;Lé%lﬁ C e%@r'es sure to
Ht MR 8PCdb) adppmt, 10 g of oily pale yell ow 3-

A ol SRR b, G s
4.m_)) (2H, 88, ( GHSE.SS)II;IZB' g?.-aaa 4§7IL}(,SPd;rsm,) ,7(].'08111(12H;:gt J=4.3 Hz,
349 Bel5)7- 52036 byn (il Ay 0%shey adhioga? Heg’arrep me)

J=7.8 Hz) Reference Exanple 23 1-[3-(4-Fluoro

-2-ni traophenoxy )propyl ]1-1,3 ,3-trinethylurea Sodi um
RefoHPRaR e, 2 i1) (396 ng, 9.1 mmol) was added,
N-Wak( 2- PRI -0k @dopphéibiydRropgl dmEbiariulfbaam{de M )

of 2.0 19 o_fd_

yridine (1.5 wml, 18.6 mmol) and methanesulfonyl
chloride (0.8 ml, 10.3 mmol) were added, while being cooled with
ice, to a dichloromethane solution of 3-(4-£fluoro-2-
nitrophenoxy)propylamine (2.0 g, 9.33 mmol), and dichloromethane
(4 ml) was further added. The resulting mixture was stirred at
room temperature for 24 hours, and methanesulfonyl chloride (0.12
ml, 1.5 mmol) was further added thereto, and then the mixture was
stirred at room temperature for 15 hours. 2N hydrochloric acid
(9.5 ml) was added to the reaction mixture, and the mixture was
stirred. Water was added to the mixture, and the resulting
mixture was extracted with dichloromethane. After being washed
with a saturated sodium chloride aqueous solution, the organic
layer was concentrated under reduced pressure, and the residue
was then purified by silica gel column chromatography (n-hexane :
ethyl acetate = 4 : 1 - 1 : 1). The purified product was

concentrated under reduced pressure to thereby obtain 1.2 g of

oily yellow orange N-[3-(4-fluoro-2-
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3-[3-(4-fluoro -2-nitrophenoxy )propyl ]-1,1-dinethyl
ur ea 67.0 mol ) and the m xture was stirred at

room
WORURH&3A ure for 5 minutes. Methyl iodide (0.PSHIR008/060804

11.8 mmol ) was added to the m xture and the resulting

m xture was stirred at room-#srperature for 48 hours.

Wat er was added to the reaction m xture and extraction
nigiropheroxy ) propyalvepthangafonamide f¥iekd:bdidfkg - washed

LWl tur ] sodi um chl ori de aqueous sol ution, the
Hor ganﬁ%éﬁ:la ége(?éé?\‘g

s concentrated under reduced pressure.
2.D8e2: &8 (RIe, vim)s, BMOX i(S8H,bg)si Bl82-3e46 d@unm), 4.23 (2H, t,

_Ghr.onat,ogr, i chl.or.o thane .. ethyl_a e =.9,:
J"%'g IH%f)’ #ﬁ@yp@%’f irkérdg)p??d'u®t @5&' c ce%f‘?‘g‘{ Z%Z‘Un'aé?'z Hz) .
7.2educes (Essyr.e7t o6t heM chig, obtalp Bz 8I=g.6f Ha)ly pale
yellow 1- [3-(4-fluoro- 2-nitrophenoxy) propyl] -1,3,3
- trinethylurea (yield: 40% . 1H NVR (CDd 3) dppm
Reteldnde lEkdmpjle M), 2.76 (6H, s), 2.83 (3H s), 3.38
(2H, t_, J=6.9 Hz), 4.09 (2H, t , J=5.9 Hz), 7.04 (IH,
PheRyljE3- G 1iluoreg23njrophenyyy) psgpy lganhapate 60 (| H,
dd, J=3pdid¥hyrdminé Hz)2 Ref erpnce BExanpl enddi p- Fld¥ O phenyl
- 2- propoxyani |l i ne 4-Fl uoro-2-nitro-I-propoxybenzene
chlprgcgrbongtey (#p?d Bhd FR-Palimedilunvers baddedsdongg dioxane
d etramQl, 4( LAl ' j
o ol oo tonper et e Sad arphSnnaitEpiTalthe (4.03
g.( idr-Salmmodes swhile . bahrg ceealeds twikhs icenowead Ihecwiktere was
sﬂ‘i'rgt—:&agx'tog'ooﬁn ‘Eeltns%z;ftllfé a%)%: B GY .t r'ﬁltgeq:elé%‘éign mixture
reduced pressure. e residue was dissol véd i'n
wad chhoentm tesh emndesndeduced pregrsuaehy endusheragrsisiuenwas then
r.esul

l.fate, The. resultin ry._product. was concentrated
obiaPeT vy, B4 G o gkt ot bp PEHGR e G EbEpppnane
ethyd acabgie 5= fiuar 4-)2- pheppuybfidd meoducel was Sdfcentrated to
1H NVR 3 1.04 (3H, t ,.J=7.4 Hz), .

axpis it ] R Fefoe s RS SpbEE i) thaTeRy (Stegn 5.92 g of
powderp Hz), 6.3ly&¥dw (2H m), phefi®1 (I H, dd, IS (k-Mauoro-2-
ni\%:;:o%hgml)_lz )propyl]carbamate (yield: 94%).
H-NMR (CDCl;) dppm:

2.09-2.18 (2H, m), 3.48-3.56 (2H, m), 4.21 (2H, t,
J=5.7 Hz), 5.69 (1H, brs), 7.05-7.20 (4H, m), 7.26-7.37 (3H, m),

7.65 (1H, 44, J=3.1 Hz, J=7.8 Hz)

Reference Example 22
3-[3~(4-Fluoro-2-nitrophenoxy)propyl]-1,1l-dimethyl urea

A 50% dimethylamine aqueous solution (2.5 ml) was added
to a DMF solution (25 ml) of phenyl [3-(4-fluoro-2-
nitrophenoxy)propyl]carbamate (5.89 g, 17.6 mmol), and the
mixture was stirred at room temperature for 24 hours. Water was
added to the reaction mixture, and the resulting mixture was
extracted with ethyl acetate. The organic layer was washed with a
saturated sodium chloride aqueous solution twice, and
concentrated under reduced pressure. The residue was then

purified by silica gel column chromatography (dichloromethane
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The conpounds of the foll ow ng Reference Exanpl es 25
to 42 were prepared in the sane nmanner as the ab
WO RMBHPU3te Exanpl e 24, using correspondi ng stlé?T/r]?@OS/“OSO“
mat eri al s. Reference Exanpl e 25 5-Fl uoro-
2-isopropoxyaniline 1H NWVR ¢€Bcl 3) dppm 1.32 (3H, s),
1.35 (3H, s), 3.88 (2H, brs), 4.38- 4.48(1H, m,
ethyd]lagenstg 2H19m:) 1 6. 68: 61 73 3 I:H1)m FhReperificwl product was

cogégmkﬁt%tg 1%% W@é’s ] %’1}1%8!&0 E%ﬁﬂéég S&E%\J%!R t)%u%gegéby obtain
4. (L;QH,g of, o:na:y oty Jyeld.opl 36 [ 46(4 28 uano)-2 -61 68ehd®x{yl) Hropyl] -
Ref Ex le 2
LmlF‘PH%r LY nﬁ%??m&rr?‘?%%zr é@aﬁ. line 1H NMR (CDO 3) dppm
1H2Nm8@n(0415|) dlppmJ 4 . 6 Hz) , 3. 81 (4H, t , J—4 6
Hz) , 3 br 45 (2H
9326. &9 'IZ zm(zﬁzfé?)e'nc% agﬁfde ( {%r:" 49 24, m),
4 .pyr r( 24, i @i,nJ=5lsyHaml4m5 1ﬂ:I-NM%J.l\SqDC|730b Qmam d& J=4.3 Hz,
88-1 . 94 (4H, n’% 2 . r?
3B, He) )7 27 TS B, . (s, (. Al g 2682, B8 H2)
IH, n) Reference Exanple 29 2-Cycl opropyl nmet hoxy-

5-fluoroaniline 1HNWVR (CDO 3) dppm 0.29-0.35 (2H, m
Rejferenss Exapleo@3 m), 1.22-1.29 (IH, m), 3.77 (2H d

([ 3‘1'(‘§ 91\'1'3:)0 Zangérégﬁlen&f}_&srogy?? § ; 4 ,63 -(érj;hr}lg@é&%%ﬁei?‘l

erence
N'\q/cl 6@@@"! hygirifie| (BPd- Nt sty [(IB06zmae-9 11 nnadi)amiaseadded,

wh&%e%ﬁ%@edd%% ice, to a DMF solution (9 ml) of 2.0 g of
3-[3~(4-fluoro-2-nitrophenoxy)propyl]l-1,1l-dimethyl urea (7.0
mmol) and the mixture was stirred at room temperature for 5
minutes. Methyl iodide (0.735 ml, 11.8 mmol) was added to the
mixture and the resulting mixture was stirred at room temperature
for 48 hours. Water was added to the reaction mixture and
extraction with ethyl acetate was performed. After being washed
with a saturated sodium chloride aqueous solution, the organic
layer was concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (dichloromethane
ethyl acetate = 9 : 1 - 6 : 1). The purified product was
concentrated under reduced pressure to thereby obtain 0.83 g of
oily pale vyellow 1-[3-(4-fluoro-2-nitrophenoxy)propyl]l-1,3,3-
trimethylurea (yield: 40%).
'H-NMR (CDCl;) 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, J=5.9 Hz), 7.04 (1H, dd4, J=4.3 Hz,
J=9.3 Hz), 7.22-7.30 (1H, m), 7.60 (1H, 4d, J=3.1 Hz, J=7.7 Hz)

Reference Example 24
5-Fluoro-2-propoxyaniline

4-Fluoro-2-nitro-l-propoxybenzene (2.0 g, 10.0 mmol) and
5% palladium carbon (750 mg) were added to ethanol (30 ml).
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1.111.31(4H m , 1. 55-1 . 82 (6H, n),2.
- 68 (4H m , 4 . 18 (2H brs) , 6.

W"@W“‘H’f 6. 92-6 . 98 ( IH m Reference Eﬁgw@osngsm

4- Fl uoro-N 1- (2-nethoxyethyl) -N1-nethyl benzene-1,

2-diamne 1H NWR (CDC 3) dppas-2 . 70 (3H, s ) , 2

96 (2H, t , J=5 . 4 Hz) , 3. 39 (3H, s ) , 3. 45
Ca(tgp:ytic YeductipnHy was, gondggté@H, athr syoom 6 tempgrgture and

ooy e S S B0 e

by?- ek ldrtien efil}tnMO(lCD(aI@) thpEiDEBRtd 3whs s onBeftrdi3d, under

eplyped, Bfedeldh ! bl "Hapdie o By eyl iy 9y b Stetnane,
and- Fniedo- der | anpydmyds Nndgmsdituyd e b@ﬂz&ﬁ@; I3 I—THZ drem:neLng dry
prpgpet oyas FepgegtEntef pnded FoaEsy BEESHIG t tergbysotain

1.43Y, of 9ilyp .1k 6raﬁgé|31fﬂﬁdkeeﬁebﬁéﬁﬁkﬂéﬁﬂﬂ@hé Bfield: 86%).
- 4- Fl uoro-N 1-net hg |- N1-propyl benzene-1, 2-di am ne

HMMRNSDCEpH 98P%ppm 0.86 (3H, t , J=7.4 Hz),

1. 1;443(3ﬂ1 56,(3Ey. 8 hz) 2. PT74-3Hg8s) (212 K{c} (%HBQtéZHJ Er%f 3.90
Hz), 4.18 (2H, brs) 635644(2H :
(Zﬁﬁ)tRefTeﬁe cTéZExaﬁTﬁ%%&GN(Z{Ia pR- ApiGfo (1H, ad, J= 5 1 Hz, J=
4yl uor ophenoxy ) propyl ]acetam de 1H NWR (CDd 3)
gppm 1.95-2.05 (2H, m), 1.97 (3H, s), 3.42-3.50 (2H,
m), 3.92 (2H brs), 4.02 (2H, t , J=5.9 Hz), 5.83

Sng Sbr r@%élgigg 2lE|h é%l%lft?%%%eﬁ%gﬁg‘] ERaflpi®s 25 to

42 fwételo lparppene& y Inpr blptg/ I s]amet hreamesad f agndined eaivdNVReference

Ex%gggégéﬁggg g?cg%r§§één_ snkrtln ég%iaiél

Reference Example 25
5-Fluoro-2-isopropoxyaniline
'H-NMR (CDC1,;) dppm:
1.32 (3H, s), 1.35 (3H, s), 3.88 (2H, brs), 4.38-
4.48(1H, m), 6.31-6.46 (2H, m), 6.68-6.73 (1H, m)

Reference Example 26
2-Ethoxy-5-fluoroaniline
'H-NMR (CDCl;) 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 (1H, m)

Reference Example 27

5-Fluoro-2-morpholin-4-ylaniline

'H-NMR (CDC1,) dppm:

2.83 (4H, t, J=4.6 Hz), 3.81 (4H, t, J=4.6 Hz), 4.13 (2H, brs),
6.38-6.45 (2H, m), 6.93-6.97 (1H, m)

Reference Example 28
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brs)407(2Ht,JS7Hz)476(IH,br)
6.32-6.46 (2H, m), 6.68 (IH dd, J=5.0 Hz, J=8
WORMBEF MRk e Exanpl e 37 5-Fl uoro -2- (4, 4, 4- PCTiprnncosns

trifluorobutoxy )aniline 1H NVR (CDO 3) dppm

2.01-2.12 (2H, m), 2.22-2.446(2H m), 3.87 (2H,

brs), 4.01 (2H, t , J=6.0 Hz), 6.32-6.47 (2H, m),
5-81lgsr¢t M pyitoliadnoltylangidgng Hz) Ref erence Exanple 38
Ly Lenle3- AT -4-f| uor ophenoxy )propyl ]-1,3 ,3-trine
Htﬁ‘%u@éﬁ%nﬁﬁﬂ"(cm 3) dppm 1.99-2.10 (2H, 1), 2.78

(6H, s),1.8834.08H,(48), m3,32. em—B 00, (46.8) Hz¥,03. 92H, brs),

H 7 (2 6.30-6.45 (2H, m
(3% g %é {ﬁ—i mg % Blg é & (1% §|Zl—|z) Ref erence Exanpl e
39 5-Fluoro -2- (2 met hoxyet hoxy )aniline 1H NWR

CcDal 3 m. 3.43 (3H, s), 3.70-3.73 (2H, m), 3.99
Re%?ﬁ?nﬁ%s’?’?‘%lﬁ%? .10 (2H, m), 6.30-6.45 (2H, m), 6.72
-tyuloﬁﬂopﬁﬁﬂétho&&-5Jfﬁu8rdalz))11$ﬁéer ence Exanple 40

1 clcnl_g:é_ntyl “%';1 5-fluoroaniline 1H NVR (CDO 3) dppm
Hl ), 1.75-1.87 (6H, m), 3.85 (2H,

brS) 4(592940735“(!2!9{ ), 0 .3%-0.45 (24, rﬂf)) 1622% ebH(1, m),
=5.1 Hz, J=8.8 Hz) Reference Exa

3. 5T @iy 6t oty » 3¢ Mot Bhn P10 TR (EDCRE) m). 6.64

178611 2.08-2.16 (2H m),
(1@Ippaa2 %%ﬁllﬁgfsm(j?bls 9%)(2H brs), 3.91 (2H d

J=6.7 Hz), 6.31-6.45 (2H, m), 6.66 (IH dd, J=5.1 Hz,
Re&?ﬂ?ﬁﬁcé"zﬁxﬁ?g{l%;%ﬁce Exanpl e 42 2-tert -Butoxy-

uor oani
Nl—Cyclohexyl—4—fluoro-Nlﬂnethylbenzene—1, 2-diamine

'H-NMR (CDC1;) dppm:
1.11-1.31(4H, m), 1.55-1.82 (6H, m), 2.57-2.68 (4H, m), 4.18 (2H,
brs), 6.33-6.44 (2H, m), 6.92-6.98 (1H, m)

Reference Example 31

4-Fluoro-N'- (2-methoxyethyl)-N* -methylbenzene-1, 2-diamine

'H-NMR (CDC1;) dppm:

2.70 (3H, s), 2.96 (2H, t, J=5.4 Hz), 3.39 (3H, s), 3.45 (2H, t,
J=5.4 Hz), 4.38 (2H, brs), 6.33-6.43 (2H, m), 6.93-6.99 (1lH, m)

Reference Example 32

4-Fluoro-N'-isobutyl-N'-methylbenzene-1, 2-diamine

'H-NMR (CDCl;) dppm:

0.92 (3H, s), 0.94 (3H, s), 1.62-1.83 (1H, m), 2.54-2.60 (5H, m),
6.30-6.49 (2H, m), 6.82-6.93 (1H, m)

Reference Example 33

4-Fluoro-N'-isopropyl-N'-methylbenzene-1, 2-diamine

'H-NMR (CDCl;) dppm:

1.05 (3H, s), 1.07 (3H, s), 2.55 (3H, s), 3.06-3.17 (1H, m), 4.16
(2H, brs), 6.34-6.45 (2H, m), 6.91-6.97 (1H, m)
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LNV (OO 3) dppm 137 (9H s), 387 (2H brs).
6.27-6.45 (2H, m), 6.85 (IH dd, J=5.6 Hz, J=8. 3
WO RMBAFMR2 e Exanpl e 43 5-Fl uoro - 2- propyl sul f PCT/P2008 0804

anyl aniline 4-Fluoro-2-nitro-I-propyl sul fanyl benzene
(6.7 g, 31.1 nol) was di ssefved in a m xed sol vent
of ethanol (40 m) and water (4 m). Ammoni um chl ori de
(17 g, 0.32 nol) was added to the resulting mxture,

20 g, 0.31 nol) were added little by
Re?ef??ceq?ﬁ gsuﬁtlng m xture was then stirred at room

4-Feupes-N'Umether -N - beapymémwtte Tetits@iineas renmoved

P oo o BpB-1 8- Phekally SocAr-s. 825 of iy $ o ™

2.59f |(BH[05)2 pz oy | @ f anylgani. lzsneziylelxts @82) brshtt BVB5-6.44
(oo 2%4 bpm 0 . 96 (3H t , J=7 . 3 Hz) , 1 . 49-1

(2H, gm) ( 49070 - 972 (Mg MY o ¢ | J=7 . 4 HZ) ., 4 . 51
(2H, brs) , 6 . 35-6 . 47 ( 2H, m , 7 . 32-7 . 38
%IH m Reference Exanple 44 4

Refsrenee JsraPlepsdpoxyani | i ne A tol uene sol ution (20

l(QImpﬁtmplmee ménasg,)g)%oﬁgl facetegiliem®! ) , tris
(di i'pal

benzyl i dene acetone adium (275 ng, O. é
HnNMR)(CDCls) dppm:

yI bigs( diheny phosphi X
? KIT?’%—&%H 1,.93 g(ﬁlh r%/) a% {H]es%q%rét 3212}Qonate 59.2 (24,
br83, g4, 027(@imtb.l )=t Hedded .83 A1H ol hmesle @I&Zt—ﬁoM(GQH. m),
) %) di f 2- propoxybenzene (3.0 g ,
6. %% é q qqgeénﬁ%tu¢é£$géggtirred under a nitrogen
at mosphere at 1000C for 23 hours. After the reaction
xture s cooled to roomtenperature, water and a
Re, 3?3?3?@%25Hﬁ6h95n1chloride aqueous sol ution were
N-ddd ed-Anlire -r4e&11hbi:aghmo§tm&ow$ Iexthanised fonkinies hyl

1 acetate E an|c | ayer was dried over anhydrous
and then concentrated under reduced

2 measyte(zitheunesmm vessr, di$s0l yesh W 4y dizi hyh) ethes1 (2m,
(6 % and concentrated hydrochlorlc aci d
brs) 4.07 (2H, t, J=5.7 Hz), 4.76 (1lH, brs), 6.32-6.46 (2H, m),

6.68 (1H, dd, J=5.0 Hz, J=8.8Hz)

Reference Example 37
5-Fluoro-2-(4,4,4-trifluorobutoxy)aniline

'H-NMR (CDC1l,;) dppm:

2.01-2.12 (2H, m), 2.22-2.41 (2H, m), 3.87 (2H, brs),
4.01 (2H, t, J=6.0 Hz), 6.32-6.47 (2H, m), 6.65 (1H, dd, J=5.0 Hz,
J=8.8 Hz)

Reference Example 38
1-[3-(2-Amino-4-fluorophenoxy)propyll-1,3,3-trimethylurea

'H-NMR (CDCl;) dppm:

1.99-2.10 (2H, m), 2.78 (6H, s), 2.84 (3H, s), 3.37 (2H, t, J=6.9
Hz), 3.94 (2H, brs), 3.97 (2H, t, J=6.1 Hz), 6.30-6.45 (2H, m),
6.65 (1H, dd, J=5.1 Hz, J=8.8 Hz)
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(10 M) was added to the resulting solution, mhich was
then stirred for 2 hours. A 5N sodlun1hydrOX|
WO 28829 sol ution (24 m) was added to the reSET@%%WWWW&”
m xture to get a pH =11, and concentrated under
reduced pressure. The residu@smas di ssolved in
di shl orone thane and washed with a saturated sodi um
Refrironce cExampdeousd9sol uti on. The organic | ayer was
t sure. The residue was
> %%{elﬁgguﬁr ?éz?gng%ggﬁgefﬁéy)%ﬁi\ﬁég urm chr omat ogr aphy
Hfmm.o,) cmpnyl acetate = 9 : The purified

- Baotehy BBrafn 850 1 o dx, o%r e PRI 509000 (am,

m)4, 6- 806 P q28, mr)opoxzaamﬂa nad(y‘lr&ﬂidl. HX %=1 BR
(CDA 3) dppm 1.04 (3H, t , J=7.4 Hz), 1.75-1.86 (2H,
m), 3.71 (2H, brs), 3.88 (2H, t , J=6.5 Hz), 6.51

Re@btbngg Exbﬁbﬂé kp, 11.5 Hz), 6.60 (IH dd, J=7.3 Hz,
J=11. Ref erence Exanpl e 45 1-(2- Am no-

‘EYFﬂBB?% vE-FhyPFeATdiiRe A DMF solution (4 m) of

1Hpmm0ddnblﬁd§pn93 g, 27.1 nmmol ), a DWF solution (4
m ) of trlethylan1ne (3.79 g, 37.5 mmuol)

1.56nyef®x Y BENzBY r i hz 6% <L BH0HO6H, ( ;)11 I 85 A2Ho sl , 4.69-4.72
| I I
(mndroch%o“ (?na% Vébga\mrnppreo% )(1?1 ea&y tios:ka nyde, B Hz)

(3.91 wer e’ adde
a DMF solution (4 n) of 4- quoroanthranlllc acid

Re@%rgnge Eéﬁﬁﬁie”ﬂgl) in that order. The nmixture was

irred at roomtenperature for 14 hours. Water was
2- @ddédbttylﬂaihngaeﬁrﬁhu¢woaananand the resulting

xtracted with ethyl acetate. The organic
Iayeraﬁﬁé@&égﬁgﬁ with a saturated sodi um chl ori de

1.8§ud096 64H utni)gn2.88d2t hen(2ZIhagnt raved2 LBwlef1H,eei)ged.90 (2H,

) d h b E
o831 i 2GSt Bor Aty 7( BEQhI Br SNES t bty bl hafihe (18, ad,
J=3Q1: HZ, )J=8 . Bhazpuri fi ed product was concentrated under

reduced pressure to thereby obtain 1.65 g of oily
orange | -(2-am no-4- fluorobenzoyl) pyrrolidine

Reff¥r-8h8e B2ifiple 42

2-tert-Butoxy-5-fluoroaniline

'H-NMR (CDCl;) dppm:

1.37 (9H, s), 3.87 (2H, brs), 6.27-6.45 (2H, m), 6.85 (1H, a4,
J=5.6 Hz, J=8.8 Hz)

Reference Example 43
5-Fluoro-2-propylsulfanylaniline
4—Fluoro—2-nitro;1-propylsulfanylbenzene (6.7 g, 31.1
mmol) was dissolved in a mixed solvent of ethanol (40 ml) and
water (4 ml). Ammonium chloride (17 g, 0.32 mol) was added to the
resulting mixture, and zinc powder (20 g, 0.31 mol) were added
little by little. The resulting mixture was then stirred at room
temperature for 1 hour. Insoluble matter was removed by
filtration, and the filtrate was concentrated under reduced

pressure to thereby obtain 5.8 g of oily brown 5-fluoro-2-
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1H NWR (CDO 3) dppm 1.75-2.00 (4H, m), 3.40-3.75
, 4.85 (2H, brs) , 6.33-6.40 (2H,

44 m
WO%‘?“fﬂ-s"ﬂz 1 (IH m) Reference Exanple 46 Et hy;’CT/JPZOOS/060804

a- (hydr oxynet hyl ene) - 4- net hoxyphenyl acetate Sodi um

hydride (60%in oil) (467 ng4941.7 nmol) was added to

a benzene solution (10 mM) of ethyl 4-nethoxyphenyl
Prapﬁlambff(lwl@ng'linéo(ﬁi%I P3%Whi |l e being cooled with

was stirred at roomtenperature for 5
mnutes lgrLeét{“Frred m xture was cooled with ice

0.8Gai BH, et hyd=7.Gr Biade (1492464 (2B, 6mimoR)6na2mddedI=7.4 Hz),

-5 KB o] o BorBaut T Hoem ol B Shd S Rhotat o

were added to the reactl on m xture, and then 2N
Eédrochl ric amg (6 M) was added to separate the
Re 5‘8’?9% into two |ayers. The organic |ayer

4 Baﬁlﬁpﬁ@ﬂuz-@i@éoﬂ?&ﬂlﬁﬁjuced pressure, and the
resi due was then purified by silica gel colum

chr omat ogrApiRAUSPResahBtiont(RP mdd ephtRenzaphenpye imine

(2R4BI §i etk pr aghéal) , w@ﬁﬁm%wzg;@&&gn@ %tdn%q agﬁgllaamn (275
pressuretothereby obtain 1.97 l'y slightl

mgp, e 8P SAMQ b 0 e e thyk+h:§rbky ﬁg%ﬂwléﬁ@}iosnhlno )}ganthene
(xﬂﬁ&?ﬁégphﬁﬁ? RS ebak Guidi \eladla éés@um Jﬁ%oh%%gkaggﬁ g, 17.9

ound goes nltro en substitution
mn@ftdr@elre na@defdr é@zér tonwmoam@) (ehprh) ©£28-%Bemo-4,5-

. =7 1,1 a 4 28 ( R =y
atg15to S BlopokyBinpely . &, 231 & gty H5E dutlre was
stliied dundel=12 nS tHayed hetreapheradat 0I0(l°begﬁﬁ| iﬂ#dﬂﬁrs After
ef erence Exanples 47 to 57 re prepared i.n the sa
e EBRE0S M uad G120 YO Ealh bt eicp W ana &
satturaies@oatmimcngmut ahlbn:giémi@rebalsSSollﬂeicﬁf eiege E&ml @he

el LY et PR IR YN DY s
lafey was dridd O¥&r Snbydrohs faghdstiuf dulfate, and then
concentrated under reduced pressure. The residue was dissolved
with diethyl ether (60 ml), and concentrated hydrochloric acid
(10 ml) was added to the resulting solution, which was then
stirred for 2 hours. A 5N sodium hydroxide aqueous solution (24
ml) was added to the reaction mixture to get a pH =11, and
concentrated under reduced pressure. The residue was dissolved in
dichloromethane and washed with a saturated sodium chloride
agueous solution. The organic layer was concentrated under
reduced pressure. The residue was then purified by silica gel
column chromatography (n-hexane : ethyl acetate = 9 : 1). The
purified product was concentrated under reduced pressure to
thereby obtain 850 mg of oily dark brown 4,5-difluoro-2-
propoxyaniline (yield: 38%).

'H-NMR (CDC1;) dppm:

1.04 (34, t, J=7.4 Hz), 1.75-1.86 (2H, m), 3.71 (2H, brs), 3.88
(2H, t, J=6.5 Hz), 6.51 (1H, 4d, J=8.0 Hz, 11.5 Hz), 6.60 (1H, dad,
J=7.3 Hz, J=11.8 Hz)
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4 22(2Hq,J:7.1Hz,6.436.49(2Hn),
7 . 00 IHd,J:8.9Hz),7.12(IHd =

WORPORIS002Y 89 ( IH, d, J=12 . 6 Hz) ReferenE%T/rB’(%?H%?%s"“
48 Et hyl 2, 4 di chloro -a - (hydroxynet hyl ene ) phenyl

acetate 1H NVR (CDhA 3) dppm¥5Q-15 (3H, t , J=7.2 Hz),
4.22 (2H, q , J=7.2 Hz), 7.11-7.26 (3H, m), 7.40-7.43
(I1H m), 12.00 (IH, d, J=12.2 Hz) Reference Exanple

| o8 drpexymnet hyl ene) -2-nmet hoxyphenyl acetate
Re%%fﬁtﬁ% % 3gpm 1.19 (3H, t , J=7.1 Hz), 3.79
1-(3HamEn Q- 4 fAlofrRbengoyl \pyZrolidine 6. 86- 7. 68 (5H, m),

11.91 (I f ,
a- (hydsogyms hy l_ne 0% Z% r%%&%&gﬁéﬁﬁ%i&%&gﬁﬁyhl
mmad | ab N MR (1GDE! 564)11133|]D|Cmﬁ tricfylenitd (349 1y, 3735 mmol),

8Q (3 4 .1 3-
1‘@%‘&’(5’4?%}32%"1?281‘? @%t @61% & -0 R “5201)903‘?‘141 1‘2"
dlﬁleﬁhyllm%nlopgbﬁy% 8- %'Hldyldza.rb&taih.irlnld@ H}Iﬂroﬁh?ﬁfﬁd@ &(WSC)

e ro ene me oX
(359008 20 e MACLARESE AUGANR. DT SO IRD (IobLY 55 4-

fluorodithwadiZlic dcid (iﬁhb $B) 123881%&i’>ﬁ,1:18)tha& 2aérHrr
J=7.2 Hz), 6.54-6.75 (2H, m), 7.02-7.26 (2H, m)

mixfugg Y, stirreg-ab, 7O LeMPPER ERER @Far;ﬁl Bogys EtW%ﬂer was

ad&efi' HOI th& ﬂé&%&@ﬁyxﬂﬁfﬁﬂee%ﬁh the r@éé@%ﬁ‘; ﬁi&tﬁ‘f@tv?ése
IH NMR (CDA 3) dppm 1.22 (3H, t

extzpcted, wittly Pthyl, agetatr:7 Tmem;gamcaﬂaareggwea |—Wa$he;d with a
saéu?étgd 2560%(%?! ngﬁg.%g%&%tag%e()hg sgluti]&ri[,z 'a§1dHﬁ'1en concentrated

ererence
undlert hedyced (dressoxenethyy Inesddpe2wast theo puenyieddey stidica

ge&Hbg%ﬁ%ﬂ(g%%éﬂétggggﬁhy (dichloromethane : methanol = 30 : 1).
The purified product was concentrated under reduced pressure tQ
thereby obtain 1.65 g of oily orange 1l-(2-amino-4-
fluorobenzoyl)pyrrolidine (yield: 62%).

'H-NMR (CDCl,) dppm:

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 (1H, m)

Reference Example 46
Ethyl o- (hydroxymethylene)-4-methoxyphenyl acetate

Sodium hydride (60% in oil) (467 mg, 11.7 mmol) was
added to a benzene solution (10 ml) of ethyl 4-methoxyphenyl
acetate (2.0 g, 10.3 mmol), while being cooled with ice. The
mixture was stirred at room temperature for 5 minutes. The
stirred mixture was cooled with ice again; ethyl formate (1.02 ml,
12.6 mmol) was added thereto, and stirred at room temperature for
3 hours. While being cooled with ice, water and ethyl acetate
were added to the reaction mixture, and then 2N hydrochloric acid
(6 ml) was added to separate the reaction mixture into two layers.
The organic layer was concentrated under reduced pressure, and

the residue was then purified by silica gel column chromatography
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1.19-1.45 (6H, m, 3.75 (3H, s), 4.00-4.26 (4H, m),
6.42-6.48 (2H, m, 6.97-7.26 (2H, m), 11.86((le d
WO 3UB5%297) Ref erence Exanpl e 54 Ethyl PCT/JP2008/060804
a- (hydroxymnet hyl ene) -4-isopropoxy- 2- net hoxyphenyl
acetate 1HNWR (CDCl 3 ) dppmrs1d . 20-1 . 31 (9H m ,
3. 75 (3H s) , 4. 16 (2H q, J=7 . 2 Hz) , 4 .
(n4Bexgne AZthvilHacefate 6= .4 4316 .. THE Budified) p;:oeuct was

cofphrse el Loaudtn gl o 2 op Byt o7 o
oifllyy 81 dofytrist médfaneh pheny letagat at ehﬁ&me(tﬁ%ﬁé) d@pm
netyBtigheit osThi (rifta i 3hn)" ymd edhytahis  Batpogid”

un@élrlgoﬁ& nithogehbsidbst2fut(idh, @hd, wd® stbded lin 8 freezbl.

Re;ne%ence Exanpl e 56 Et hyl
BRM:ene) - 4- met hyl sul f anyl phenyl acetate

TH NVR (@D§b3l3mpmﬂ 72 i 3. 81 138, 1sb'|z)4 & 45u, q,
3H, sg g Hzé - 6. (2H m),
-16Hz] '266(837H( Ry ) & 151—8393 (Iizm 1637-1246 53ﬁz) 12.02 (1H,
d RgLQrgeg]q@z)Exarrpl e 57 Ethyl :
"4- et hoxy- a- (hydr oxynet hyl ene) phenyl acetate 1H NWVR
(A3 ) dppm 1 . 23-1 . 47 (6H m , 4 .00-4 . 32

4H,
S}’) ! 'T) *I'h@ c?l‘ﬁ%mﬁ'ldis %% %ﬁgl f@il'%vslzxg %{é?gﬁ%réc%x%ﬁa%@?es 47 to
575 geEe hsyremalml Hox yhe a'sqm) piaangirphe niie @iwivet Beference
I did
ExpREiS AP Gty Srpotoot il sharcEaPRRlearans? 00
85.2 nmol) vvere added to a di met hyl sul f oxi de (DI\/ISO)

lutio of ethyl propionyl acetate (3.8 g ,
Re%%rék ’§ (? i7| odoanisole (5.0 g, 21.3 nmol) in

Ethiat 204 deime tHo&y bX { iy @rdsBethiyl 686) pHEIS/1 AacBitht@gen
1H%'E’SPJ?3%E€) a& 40 to 45C for 27 hours. The reaction
3

1.21 (3H, t, J=7.1 Hz), 3.76 (3H, s), 3.81 (3H, s),

4.22 (2H, gq, J=7.1 Hz), 6.43-6.49 (2H, m), 7.00 (1H, 4, J=8.9 Hz),

7.12 (1H, 4, J=12.6 Hz), 11.89 (1H, 4, J=12.6 Hz)

Reference Example 48

Ethyl 2,4-dichloro-o-(hydroxymethylene)phenyl acetate
'H-NMR (CDCl;) dppm:

1.15 (3H, t, J=7.2 Hz), 4.22 (2H, q, J=7.2 Hz), 7.11-7.26 (3H, m),

7.40-7.43 (1H, m), 12.00 (1H, 4, J=12.2 Hz)

Reference Example 49

Ethyl o-(hydroxymethylene)-2-methoxyphenyl acetate

'H-NMR (CDC1;) dppm:

1.19 (3H, t, J=7.1 Hz), 3.79 (3H, s), 4.21 (2H, q, J=7.1 Hz),
6.86-7.68 (5H, m), 11.91 (1H, 4, J=12.3 Hz)

Reference Example 50

Ethyl o-(hydroxymethylene)-2-isopropoxy-4-methoxyphenyl acetate
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m xture was cooled to roomtenperature, and then vvater
and ammoni um chl ori de aqueous sol ution were added
WO RUE(IRR2%g ni xture was extracted with ethyl aE%T/é]c”@OS/“OSO“
The organic |ayer was washed with a saturated sodi um
chl ori de aqueous solution tvwze, and concentrated
under reduced pressure. The residue was then purified
H-B\M%l(qu@éalgeipmbl um chr omat ogr aphy (n-hexane : et hyl

§e 14( he. p fi py o4 S s
con%gén rat éd hderéa (giuce%))prgsgargﬁ{'oqfhgr2byul%)t g@n“
4.279(1H), of) ,0i6l. ¢2yel 46w 28t hyl) , 46 n@@-+Hbxh2 (2H, m), 11.85 (1H, 4,
gngo&n onyI phenyl acetate (yield: 56% . 1H NMR (CDd 3)
ppm .11 (3H, m, 1.18-1.31 (3H m), 2.52-2.61
(2H, m), 3. 80 and 3. 82 (3H, s), 4.15-4.24 (2H, m),
.65 (0.6H, ) 6.84-7.28 (4Hm , 1 3. 13 ( 0.
Reﬁ?ire%é‘? EXaED, i’ﬁnﬁ%und of the followi ng Reference
ﬂn@l gl%‘iﬁ B@d@)«id “helth6xp B dBRASheAF1 [ e tate
ove rence anp e 58, using correspondi ng
phtPE] s. Ref erence Exanpl e 59 Et hyl

1. Qoag@ﬁylt %—%bh%ypmemd (@ﬁth@sg i%d\l C@g 3. z:!zorzrm q.

J=3.80"ahd 63(5826(154(%@,@ 03)7 2H94m 1H, 4,
J=4267 @) 6H. s ) , 6.85-7.28 (4H, rr) 1309(O4H s)
Ref erence Exanpl e 60 5-[(5-Fl uoro-
2- propoxyphenyl am no ) nmet hyl ene] -2, 2-dinethyl -

iEgg%&g - , 6-dione Meldrumis acid (5.29g, 36.7
Re%rérg%cwas a g'gdé%o nmet hyl orthoformate (31 nl), and
Ethhe 24 &iuor®-waghgdioxymbihgl eRehodme tiitxyphbagl i agetate

1 Yage X The resulting m xture was cool ed to 500C
H, o(c?%ﬁf‘t &~ propoxyani line (4.28 g , 25.3 mol)

1.azd(3¢m hty,| J@m.tnoﬂzxrnm.eso( 33HI )sWere zddes,t ber@tp.1 He ,
resulgin i Xt ur st d for urs. whil e

G'HEatL"r#g %ef“t)re?rﬁ‘% e gsd“?rn %’aé?‘f{on A d3ia-e He)
was then cooled to roomtenperature, and

Reference Example 53

Ethyl 4-ethoxy-o-(hydroxymethylene)-2-methoxyphenyl acetate
'H-NMR (CDC1l;) dppm:

1.19-1.45 (6H, m), 3.75 (3H, s), 4.00-4.26 (4H, m), 6.42-6.48 (2H,

m), 6.97-7.26 (2H, m), 11.86 (1H, 4, J=12.3 Hz)

Reference Example 54

Ethyl o-(hydroxymethylene)-4-isopropoxy-2-methoxyphenyl acetate
H-NMR (CDCl;) dppm:

1.20-1.31 (9H, m), 3.75 (3H, s), 4.16 (2H, g, J=7.2 Hz), 4.43-
4.47 (1H, m), 6.43-6.48 (2H, m), 6.99-7.22 (2H, m), 11.87 (1H, 4,
J=12.3 Hz)

Reference Example 55
Ethyl 4-cyclopropylmethoxy-o-(hydroxymethylene)phenyl acetate
'H-NMR (CDCl1,) dppm:
0.35-0.37 (4H, m), 1.24 (3H, t, J=7.1 Hz), 3.81-3.83 (2H, m),
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concentrated under reduced pressure. The residue was

recrystallized frommnmethanol to thereby obtain 7.61
WOG?OSB%‘W&%W pal e brown 5-[(5-fluoro PCT/JP2008/060804

- 2- propoxyphenyl am no ) net hyl ene ]1-2 ,2- dinethyl -

[1,3] dioxane- 4,6-dione (yiggd : 93%) . 1H NWR

(CDhA 3) dppm 1.12 (3H, t , J=7.4 Hz), 1.75 (6H, s),
4.25862H, 98 (P2A.1nH%), 46.®5-6201 (2H, Jnh. J.Hp)7.B37 86G3IG. 9,

12(8?'(13) 7(‘70%28]19 {IH m), 8.60 (IH d,6 J=14.6

J=14.8 Hz) The conpound of the
follow ng Reference Exanple 61 was prepared in the

ane_ manner as e above Reference Exanple 60, using
RG%SF?%E%%“WS %grti ng material s. Ref erence Exanpl e 61
Ethyl (&= @/fdﬁﬁiyﬂ@%h MO~ methiy U 86 PSRN Oace tate

).net hyI ene. |-2, d| met hyl -[1, 3] di oxane -4, 6-di one

"HNRNGRD %}P“prm 0.39-0.43 (2H, m), 065073

1. (ZZH(sﬂﬂ )&, 11=)5?111H§7 gi H7 2(15,)'_{' é))754(@'| 1%3 $27 (PHz),
m
6. §56@ ?‘MZ}H m) 3= 141@-'1422)6 (38, 69) ¢ | H -2P (1314121 3J=Hz?) ;Hz)
Ref erence Exanple 62 5-Fl uoro- 8-propoxy- | H quinolin-
4-one 5-[ (5-Fl uoro-2-propoxyphenyl am no) net hyl ene] -2,
Reierﬁi’—%tlﬁﬁmpll_eﬁ?] di oxane- 4 ,6-dione (7.6 g, 23.5

h and the
Etr%mt ﬁ%eé vva Z?‘ Xé‘g ’??’Peh& ene:) ﬁew&%taecret)agﬁd t hen
'H0@MR (lﬂwéﬁ)r@nnw for 2 hours. After the reaction
Xt u ol ed .t o e r , h at
1'(%#7& a%%is’n-?"ﬁéxgn%(S (41(5&0 45{\7\2;32,2%%53-_6. ﬁ )(EeSu ){I n7815_
7.27X(3H e mps 19t.00r €HH and, tJhﬂZr.esHt) ant insoluble matter
was collected by filtration. The filtrate was
recrystallized froman ethyl acetate-n-hexane m xed

Refekurté Hxanigler 8By obtain 3.15 g of powdery dark brown

5-fl uoro- 8- propoxy-| H qui nolin-4-one (yield: 61%.
Et?ﬁ#hﬁﬁ@?ﬁ§ﬂ§§786prﬂﬁfﬂﬁy phenyl acetate

L-Proline (980 mg , 8.52 mmol), copper (I) iodide (810
mg , 4.26 mmol), and cesium carbonate (27.7 g, 85.2 mmol) were
added to a dimethylsulfoxide (DMSO) solution (40 ml) of ethyl
propionyl acetate (3.8 g, 26.3 mmol) and 4-iodoanisole (5.0 g,
21.3 mmol) in that order. The mixture was stirred under a
nitrogen atmosphere at 40 to 45°C for 27 hours. The reaction
mixture was cooled to room temperature, and then water and
ammonium chloride aqueous solution were added. The resulting
mixture was extracted with ethyl acetate. The organic layer was
washed with a saturated sodium chloride aqueous solution twice,
and concentrated under reduced pressure. The residue was then
purified by silica gel column chromatography (n-hexane : ethyl
acetate = 19 : 1 > 8 : 1). The purified product was concentrated
under reduced pressure to thereby obtain 2.97 g of oily yellow
ethyl 4-methoxy-a-propionylphenyl acetate (yield: 56%).

'H-NMR (CDC1;) dppm:

1.01-1.11 (3H, m), 1.18-1.31 (3H, m), 2.52-2.61 (2H, m), 3.80 and

3.82 (3H, s), 4.15-4.24 (2H, m), 4.65 (0.6H, S),'6.84—7.28 (4H,
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1 03 (3H t , J=7.3 Hz), 1.74-1.88 (2H, m), 4.07 (2H,
4 Hz), 5.97 (IH, d, J=7.4 Hz), 6.87

(LM dd
W03°ﬂ§/1§00|2& 11.9 Hz), 7.13 (I1H, dd, J=4.0 Hz, BEBIER0NH460804

7.70 (IH t , J=7.2 Hz), 11.07 (IH, brs) The conpound

of the follow ng Reference Eganple 63 was prepared in

the sane manner as the above Reference Exanple 62,
m)ysil@gldot® eBpowdi ng starting materials. Reference

Exanpl e 63 8- Cycl opr opyl net hoxy- 5-fl uor o-

| H qui nolin- 4-one 1H NVR (DWVSO d6) dppm 0.34-0 .40

(2H, ) The 55mﬂoun652bf( 2he figlloviing? Referddcd |Rxamplle, 59 was

2H J=7 .0 J=7 .4_Hz)

pidogsch| £ e Syf ngndg? doy3pgaoyy Rersrohes ‘pidore se.
usling cGrtﬁSponBin& Sthiﬂlng"halbrﬁhkh t , J=7 .4 Hz) , 11

. 10 (I'H, brs) Reference Exanple 64 5-Fl uor

0- 2-met hyl - 8- propoxy -1H -quinolin -4 one Anber |yst
RekertAcd Bxkampaeptoduct of Signma Aldrich Corp.) was

added to a benzene solution (200 m) of 5-fluoro-2-

Ethydpexgaetyi remetbogyphey nasefagad et hyl acetoacetate
H(M @pci13P dppt:) - The mixture was stirred while

heating under reflux for 6 hours and using a

1.36ah- 2P af ¥t mp. 1TRE (bl &1 n?xibr(elvﬁb Sdol 3el8@ and 3.82
(17,908} P?ﬁfatéir% 15, rfss'(%f"’aﬁi)reﬂ"é’ (ﬁ{mezraélégl’? 28

and t trat'e was concentratéd

(45 em3ur3.@ diferdill, &) her (20m) vvas added to the
residue. The m xture was heated using a mantle heater
and stirred under reflux for 2 hours. After the

ReffezencerExamitler 60was cool ed to room tenperature,

- 0R Ry F et oot R ffhg ne Peterng P B pder BV
[1Tl3e}d$dbartea{m,es-ﬁ&ﬁﬁen| ng on the filter vvas washed w th

1 Mexane g hli 2Ll §o( 25 g P ! St
orkhblEbpnate - (Bt Rill) - SaRd Ofrx Yrikiduas #es | stidrenecoyi 2lkburs
whézﬁ.zo hegi'gnl\lgl\/l?m(d[e)l:\:/szcr}egfux an 'l%e resulting mixture was cooled to
50°C, and 5-fluoro-2-propoxyaniline (4.28 g, 25.3 mmol) and methyl
orthoformate (3 ml) were added thereto. The resulting mixture was
stirred for 6 hours while heating under reflux. The resulting
reaction mixture was then cooled to room temperature, and
concentrated under reduced pressure. The residue was
recrystallized from methanol to thereby obtain 7.61 g of powdery
pale brown 5-[(5-fluoro-2-propoxyphenylamino)methylene]-2,2-
dimethyl-[1,3]dioxane-4,6-~dione (yield: 93%).
'H-NMR (CDC1;) dppm:
1.12 (3H, t, J=7.4 Hz), 1.75 (6H, s), 1.85-1.98 (2H, m), 4.02 (2H,
t, J=6.3 Hz), 6.86~6.91 (2H, m), 7.06-7.10 (1H, m), 8.60 (1H, 4,
J=14.6 Hz), 11.68 (1H, d, J=14.8 Hz)

The compound of the following Reference Example 61 was
prepared in the same manner as the above Reference Example 60,

using corresponding starting materials.
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0.97 (3H, t , J=7.3 Hz), 1.77-1.87 (2H, m), 2.34 (3H,
.08 (2H, t , J=6.4 Hz), 5.84 (IH s),

S0l one 6. 79 6. 88
WORYHIS2Y | 7.10-7.14 (I1H, m), 10.58 (IH, brsfCT/IP2008/060804

Ref erence Exanple 65
5- Fl uor o- 3-i odo- 8- propoxy- | Hsgui nol i n- 4- one
5- Fl uor o- 8- propoxy-| H qui nolin-4-one (1.0 g, 4.52
nmol ) was suspended in DMF (11 nl), and potassium
I t 7 , 5.06 mml) and iodide (1.27 g ,
Re%&%&%gm%&@%ree%aldded to the suspension. The resulting
51 (2t-Cyelemsomtlimetbdxgt 5  Homdophpaydani mo frerthylendl s2, 2 -

. reacti mxtur . poured into a sodium
dl}%ﬁé’é’%rf%@?@"& €9 :g\%‘i‘uﬁfﬁul) aqueous sol ution (45
'"HANMR (dDmm Xt agmavas stirred for 5 minutes. Ethyl

cet at added to the resulting reaction mxture
O'g’_r?dosflsrr%%', “Ecgnero_eﬁ)?'goV?e&Ifnd“)i'n§ol3&5FLe3?raH%'r Mgy 1.75 (6H,
s), I3toat (2m, dhe-kibtaa)e svss-separ abed, mpnd ohe7.11 (1H, m),
organic layer was washed with a saturated sodi um

8. G0 dtfdedagliddu® 88D ut 1brb9 dddl -t RenIebhckAtalat ed under

reduced pressure. The residue and the coll ected
i nsol uble matter were conbi ned, and then purified by
Refigrepge geramieu®?@ chr onat ogr aphy (di chl orome thane :

5Jﬁ-tulaﬁe%—ﬁro%biy-lflg&giéglin—lq)—-o Lhe purified product

was concent rat ed ryness under reduced pressure to
t her eby &htldbnFlueso 2 giropossiphgnypind nddme thy bewe 1 -2, 2-

S-fluoror 3:1.ade- 8- pr opoxy- I nol Ln-4- (yLel d.
a2 P N Bl B f "Gt T8, B0 pnd § wBRG.0 e, fodea o
diphedyl. 8BhdR2H 15mmlL) , 4a0d@ ({IRHmiktprd—-Gas Hdalted6u8ingldlmantle

dd, J=8.8 Hz = 11.9_Hz) .19 (1 dd, J=4.0 Hz
ndiors B8 pn Jeph pRasF s bl boyrar hedshtthe 1o
regicttibe hbktwnwe ngsRebeled cer boaapltespébaantd ,6éthwl cacetate (5

repared in th a manner as .t he above Reference
i, g BBt (1) BE) ST rliRE o FAPt PR e PikLuTe was
siighreqeane theMds@186nt insoluble matter was collected by

5-Fl uor o- 3- i odo- 2- net hyl - 8- propoxy_-1H -quinolin
f;;$;@ﬁéoqr+$@ﬁQ§%é5€p§? H@ﬁ”ﬁecrysta lized from an ethyl
acetate-n-hexane mixed solvent to thereby obtain 3.15 g of

powdery dark brown 5-fluoro-8-propoxy-lH-quinolin-4-one (yield:
61%).

'H-NMR (DMSO-ds) dppm:

1.03 (3H, t, J=7.3 Hz), 1.74-1.88 (2H, m), 4.07 (2H, t, J=6.4 Hz),
5.97 (1H, 4, J=7.4 Hz), 6.87 (1H, dd, J=8.8 Hz, 11.9 Hz), 7.13
(1H, 4d, J=4.0 Hz, J=8.8 Hz), 7.70 (1H, t, J=7.2 Hz), 11.07 (1H,
brs)

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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0.97 (3H, t , J=7.4 Hz), 1.78-1.88 (2H, m), 2.70 (3H,

S , 6.92- 7.00 (IH, m, 7.17-7.22 (IH m) Reference
WOE%%HB?

02967 8- Cycl opr opyl met hoxy -5-fluoro - BCT/dBRY08/060804
-IHquinolin -4-one 1H NVR (DVSO d6) dppm 0. 36-0. 40
(2H, m), 0.56-0.63 (2H, m}»56%.28-1.31 (IH m), 3.99
(2H, d , J=7.0 Hz), 6.97 (IH dd, J=8.8 Hz, J=Il. 9
0.34)-0.201902K) Hp) dd,- 53=0.61 Hz2H ) 18) .8 1H2)-18339(H Hm)s) 3.98 (2H,
11, 48 ( ergnce. e 68 -
d's-JcS‘/’éPog?’obﬁ 2 ﬁggg)’/-&l-'gt T )%, Boas o 10y 8, 9=8-8 Bz,
J41.QuHrdl | h-1A-(dke Pdasd+4m der,bdrades (M50 g 713(2W, t,
gl S 0 solution (5 m) of
7% -'cyt}:{lZ pr%%'slldoe t:L 0-6]5%\/::uoro- 3-i odo- | Hqui nol i n- 4-one
(910 ng, 2.53 mml ). The m xture was stirred for 15
j nutes at rogomtenperature. Ethyl iodide (0.31 nl,
Re?.eg'?nf‘rﬁ‘o ¥ R8ded thereto, and the resulting

5 -HDaottbe 2 WSt 1511i-B- B8 opbxPOlE fifihod iRoWL Sne After the
reaction m xture was cooled to roomtenperature, water
was addedMoRREYERelY dolul0 BnganPRetHE \Ris Ségne Aldgich Corp.)

wadd Bgelhyd £0ImBERe F9BRIGRNI200l RY§! oMes (ARREEDSL at ed
under reduced pressure and the residue was then

PRARORYABELERS S(U0 ga §8| meel Lidndc kitbirht agptaseptate (7.7 g, 59
mﬂcﬁ])qhbﬁé%ﬂmegéseégyfr@&%ﬂl% fed 11%% ]ué{de)r Fariud)for 6

The purified product was concentrate yness under
hquaguerd pisdoguacDean tStamkbrobt aTle 25Gatgonf mpowiz ywas
I r . - .
oD, POl PRS2 TS o7 TSP g Tpmoved by filtration,
andodbel Fiftrais wasdconeeriyratiedt unded . rddudddRpiBbBaxe d6)

: 0,34-0. H _m 0,57-0.64 (2 m .
01§58y stes (Homy el dagds 15, W edeling) me wixpony was
hegpted] agifig I;z )ma}]nki.@g h(:,'l:l:lag dd:éd gsﬁx)ﬁrddg uzgér llﬁefh.wl'z ¥or 2 hours.
(.24 (IH . J=4. = 9. . , S
neker ot BRCEoRSRR B85S s, SApIER, bp oiigh terpefature.
ir(Sollubller vaPedlf @PEXYRBE NYY )t1Rs eldaiiden AoflirtNe@bARES DRfE
solution (60 m 5-fl uoro-2- propoxyaniline (10.

)
acbateo{] bl e GoLLor et Wi i HEESLAR The Subétance

remaining on the filter was washed with n-hexane-ethyl acetate

(2 : 1), and dried to thereby obtain 6.0 g of powdery pale yellow
5-fluoro-2-methyl-8-propoxy-1lH-quinolin-4-one (yield: 43%).

'H-NMR (DMSO-d¢) dppm:

0.97 (3H, t, J=7.3 Hz), 1.77-1.87 (2H, m), 2.34 (3H, s), 4.08 (2H,
t, J=6.4 Hz), 5.84 (1H, s), 6.79-6.88 (1H, m), 7.10-7.14 (1H, m),
10.58 (1H, brs)

Reference Example 65

5-Fluoro-3-iodo-8-propoxy-1H-quinolin-4-one
5-Fluoro-8-propoxy-1lH-quinolin-4-one (1.0 g, 4.52 mmol)

was suspended in DMF (11 ml), and potassium carbonate (0.7 g,

5.06 mmol) and iodide (1.27 g, 5.00 mmol) were added to the

suspension. The resulting mixture was stirred at room temperature

for 3 hours. The reaction mixture was poured into a sodium

thiosulfate (3.94 g, 25 mmol) aqueous solution (45 ml). The
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triethylamne (16.5 m) was added thereto. Then,
trifluoroacetic anhydride (14.8 g , 70.5 mmol

was
WO 23§23 nd the resulting mixture was stirr edPéT/J]r)%?W“so“

tenperature for 1 hour. Water was added to the

reaction mxture, and the resgkting m xture was

extracted with dichl oronet hane. The organic | ayer was
migdyire dwas t St iwaiedr ,foan@l miiridesov Bthghhgekttale wedi added to the

reiplitahs. - The resuling dy, produch was. concentiated,

teed ressure and 7t
ingoiiublle dndoiytexi hycﬁ:.g’ei:at:nimmmeh EQlreiaigs aglay s(apatmn@ﬂle and

. ethyl.acetate = 10 : 1). .The purjfied .
trie, REBTI S T4 WP, Hedod it PaBBEeR b Sogiam, ditoride
aduenebyoDbtin) hd88hén dorRmiesYedinde? reduded pressure.

trifluoro-N %’q—fluoro 2-_propoxyphenyl) acetam de

They reFdtud gnd HRenvRI{Reke S Tpsapphte matier wepe ?omblyeﬂ and

then5pﬁ|5§‘1:§13d by s?ﬁi%a 9%1’63 c%o%.&m"mhhroﬁato&%pgq?ﬁ" 15 ,( i]H6
(dﬁ:y:hlogome@’tar{ei H, m@thén@ef%ﬁ@ncel%ﬁﬁl e YD Miey pusified

pr%uét“wés tédrfde&h‘%ﬁ:ﬁtéd(éa fdxwe%s uH QP OXYRIRRY LA APe to

but a- 2- enoi ¢ aci d Carboet hoxynet hyl ene
thqﬂebﬁeﬁlyt@tmslpﬁér anef (Bawdryg paleldarck rmgwn daflueided-iode-

LPNo{d O 02y 2, 2-
?P&g %tggfl#uo?o éé &c}p@&byp en [)acet am de (15.83
HgNMRSGDMSQﬁdB) )dppmEhe ni xture was stirred under a

1l (e 2 FOPANGLS hi b Peal| o under 1601 e 1T 4 o gy,

hou é I ea ure” was cd d tb ro
6 BanméHatde J=@alcHat r & el .ondien) , r edme(dL}p,r Gﬂsunez;.(ar}tt,

th e t hen p y. S |ca gel colum
J c?hgohﬁi #miﬁnhgganﬁ ‘Hee(ﬂ%b BE@ ate = 10 : 1) .
The purified product was concentrated under reduced

pressure to thereby obtain 19.7 g of oily yellow ethyl
ester of L e4cﬁmP?‘F’¥qstJ&fo the BotH Referénce Examples 66

and GROwHPE S pHFeA0) n P& - LR Ala6nas| 5is (ﬁﬂee Ia@;ove %ference
1H NVR (CDA 3) dppm 1.02 (3H, t , J=7.

Hz) ,
Exegplet 65, 1ging, Foryespondigy csrzﬁrtﬁw m%t%a@zH 20 ,
J=6.5 Hz), 4.17 (2H, q , J=7.0 Hz), 5.41 (IH s),

Reference Example 66
5-Fluoro-3-iodo-2-methyl-8-propoxy-1H-quinolin-4-one

'H-NMR (CDCl;) dppm:

0.97 (3H, t, J=7.4 Hz), 1.78-1.88 (2H, m), 2.70 (3H, s), 6.92-
7.00 (1H, m), 7.17-7.22 (1H, m)

Reference Example 67
8-Cyclopropylmethoxy-5-£fluoro-3-iodo-1H-quinolin-4-one

'H-NMR (DMSO-d¢) dppm:

0.36-0.40 (2H, m), 0.56-0.63 (2H, m), 1.28-1.31 (1H, m), 3.99 (2H,
d, J=7.0 Hz), 6.97 (1H, d4d, J=8.8 Hz, J=11.9 Hz), 7.19 (1H, 44,
J=4.0 Hz, J=8.8 Hz), 8.19 (1H, s), 11.48 (1H, brs)

Reference Example 68

8-Cyclopropylmethoxy-1l-ethyl-5-fluoro-3-iodo-1H-quinolin-4-one
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6.77-6.97 (3H, m), 9.77 (IH brs) Reference Exanple

71
WO 3008(1§2%- 8- pr opoxy- 2-tri f | uor onet hyl - | H qui nBFT/AR0%HEs804

D phenyl ether (15 m) was added to ethyl ester of
4,4, 4-trifluoro -3-(5-fluoress2-propoxyphenyl am no
)buta -2-enoic acid (19.7 g, 59.0 nmmol ), and the
m xture \E@ﬂ;assimme@mateaﬁmm&g\mi Ré mwal) mpaumdded to a

DI\'fE'EfSl)Eét (5r g‘l t Iog n8 r@véél%igg‘gm%img&ampﬂ § %luggg St-antodo 1H-

nper a ure n- hexane € preci
qumsln:nMemteec( MY gl t2 83 amolJheThe hatsnoe waaasm:rlgad for

.th d d
157 Rehilf® bt Soet ReBBE Gt Py e o2 R %7 mo1)
wals faaa@a Ot eI tRR 0¥} a 2the |fés‘é@.“t9.ﬂ'gt MYkt Qidisn gk:wréd at 60°C
n 1(lgleld 949 1H NVR ( DMSO- d6) dppm 1. OO%
fo§_§ %rsr-_lz)Aft t178 {eacfg'lé)n( ngxtH:fe w% otroom
teﬂnp@ra‘éufﬁ) watér 3185 7ad§é’d (g The, rddultidly fnh.ii'tu@é Sdas

Ref erence Exa

exdrpched orkth @%Yé preRRYS- Ther ProaRt@ ey WREL geRerittrated
unrd'eﬂ" eaéu&’éa ?i@sgﬁksa&b@n@{ee redidde Guas %eﬁrﬂg%g}lﬁﬂé’a by

i_odid 27 mmol ) were added sol ution
31(12.gang§l Cﬁaolgmqm g:brgmgtography (d:l.chloromethane : ethyl acetate

%80p0§y—>2}§“ f;ﬂtﬂoﬂ'&ehﬁéﬁf%ﬁ%ﬁ?ﬁﬁ ll:n o@onc(e% ?‘aged to

at  or eresu |ng m Xt ure
drymesst vnder] reducednpresgareattor shéveby . dotiadmr §50 Ang of

U fat
pelBkby BEtk M LB Gy ARG e T - Eflfpro-s-
1cmbelaf@mrmltm—édosel i(iwdd:covtected by filtration.
f l~,Lsrate was washed with water, and then dried
over ea ydldé RIS um sul fate. The dried filtrate was
0.GdROEBS r a2 d mmde»r 57edue£d(3H .esvyr a.. 26he. 3@s{allemgnNd3.93 (2H,

tg[e ggéance oléctedfyth dvanceo(filtratio_n wer e
Qo drBr el ark o $¢8rvBa 478 Radol 1 Gnd thefld. J=8.5 Hz, 3=
Licangent raied.(1Ehedagsi<iies was gecoystmd),i aedsf (om an

et hyl acetate-n-hexane m xed sol vent to thereby obtain

4.7 g of powdery white
ReFelrbHOs OEdmif1d068- propoxy-2-trifluoromet hyl -1 H qui nol i

n-4- one (yield: 559%.
2,2,2-Trifluoro-N- (5-fluoro-2- -propoxyphenyl )acetamide

A dichloromethane solution (60 ml) of 5-fluoro-2-

propoxyaniline (10.0g, 59.1 mmol) was cooled with ice, and
triethylamine (16.5 ml) was added thereto. Then, trifluoroacetic
anhydride (14.8 g, 70.5 mmol) was added, and the resulting
mixture was stirred at room temperature for 1 hour. Water was
added to the reaction mixture, and the resulting mixture was
extracted with dichloromethane. The organic layer was washed with
water, and dried over anhydrous sodium sulfate. The resulting dry
product was concentrated under reduced pressure, and the residue
was then purified by silica gel column chromatography (n-hexane :
ethyl acetate = 10 : 1). The purified product was concentrated to
dryness under reduced pressure to thereby obtain 15.83 g of
powdery white 2,2, 2-trifluoro-N-(5-fluoro-2-
propoxyphenyl)acetamide (yield: 99%).
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1H NMR (DVSO-d6) dppm 0.96 (3H, t , J=7.5 Hz)
1.70-1.80 (2H, m), 3.95 (2H, t , J=6.5 Hz), 64- 6. 85
WO RHZISHRY 12 02 (IH, brs) Reference Exanple 17§T/JPZO°8/060804
- 1- (5-Brono- 2-cycl openty | oxyphenyl )ethanone Potassi um
carbonate (6.55 g , 47.4 mmeby- cycl opentyl brom de
(8.25 g, 55.3 mmol) and DMF (5 m) were added to a
'HEWIR s@ID@li brdge m ) of 5 ' - bronmp- 2
h oxyacet ne.( ) the -
1'#33&??( ng n'fo}t)S’Jrqgﬁ 14 ??rlrggas @?[60615:”“‘05 98, o&r’sJ 6.5 Hz),
6 .BOt+-as86 umit.amt)onat.éoms 2 g 1H,2th)7 arn@ct)(landbrs)
cycl opentyl bromde (2.0 g, 13.4 mol) were added to
the resultant m xture, and stirred at 600C for 9
RdTenrefce Aftamplishgor eacti on mi xture was cooled to room
enperature, water was added, and_the resultin
BT GPE detir CEEAE HGTP O o1 - huekort s PPREHBPss Lamino)
bdtayeredasc arsSiedwi th a saturated sodi um chl ori de
aqueous sol ution, and then concentrated under reduced

pr essur e CaTRecthermpthvdenenEriphanlobgsahosaneg dhlgdR 9.

1190LURRo £/ AP RREAPEY 4 NediRERRe 5086 EYon AGR0NET%0f L2 )2 2-
The purified product was concentrated under reduced

trﬂ-rfé§§G9EN't & tHeeEpy 2 obreRIxYPhenyd) ateamidep 416 . §31 9069 - 1
(45-
05, T4 RS R PLRRPES ELAIOREYy AELIARAN Sckibihiise wnile
heedhingsiyinder: 3@fAug7£01r H: hmurs.6T88 feadtibn mix8uPe Hrgs cooled
7 =2. 8 =2.6
tﬂ4§§%ﬂé#§#%é¥é§u%§anngggaﬁgé%fEFEpgé% E%édééd Bresgugé, and the
re&lduch@@ethﬂ oxuyphted| by etildeangebx¢oiimn chromatography (n-
5 Bro I t h I th e )
S A e tatBen) 10 S M) mEt LT oSt duas
chi'deﬂtﬂéﬁédﬂt(n]:&rﬂir)adﬁﬁdd rmtelrﬁymie €40tmdgebyHpthtaxy| 29 Ney of

B N A R R/ S R

px@p@xybnemmrm)wa@asméﬂﬁd; f=ena6 (hoss: Wishe heating
under reflux, The reaction m xture was cooled to room
H-NMR (CDCl3) dppm:

1.02 (3H, t, J=7.5 Hz), 1.28 (3H, t, 7.0 Hz), 1.74-1.88 (2H, m),
3.85 (2H, t, J=6.5 Hz), 4.17 (2H, q, J=7.0 Hz), 5.41 (1H, s),

6.77-6.97 (3H, m), 9.77 (1H, brs)

Reference Example 71
5-Fluoro-8-propoxy-2-trifluoromethyl-1H-quinolin-4-one

Diphenyl ether (15 ml) was added to ethyl ester of
4,4,4-trifluoro-3-(5-fluoro-2-propoxyphenylamino)buta-2-enoic
acid (19.7 g, 59.0 mmol), and the mixture was stirred for 1.5
hours while heating under reflux. The reaction mixture was cooled
to room temperature, n-hexane was added, and the precipitate was
collected by filtration. The substance remaining on the filter
was washed with n-hexane, and dried to thereby obtain 16.2 g of
powdery white 5-fluoro-8-propoxy-2-trifluoromethyl-1H-quinolin-4-
one (yield: 94%).
'H-NMR (DMSO-dy) dppm:
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tenperature, and then concentrated under reduced
pressure. 2N Hydrochloric acid (13.9 nm) was_adde
WO@W@”P@%?due and the resulting mxture was eﬁ??’é’é’c‘)gﬂ“‘)s““
wi th di chl oronet hane . The organic | ayer was washed
with a saturated sodi um chl espde aqueous sol uti on,
dried over magnesium sul fate, and concentrated to
1.80yh88s tindesr7 .1Sedigdedlpyesbdte.(ZFhem) est dve (@5 Wasked.5 Hz),
t X d to thereby obtain 4.6 g of
7 \ygmge?% (/\%F ?ﬂr} ?2 Zg {)ﬁg b% ycI opent yl oxyphenyl)
et hanone oxine (yield: 87%. 1H NWR (CDC 3) dppm
Rﬁ%'65'1'ﬁ9 8@3 , 2.17 (3H, s), 4.72-4.76 (IH, m),
STERETH*E®P%148.4 Hz), 7.35-7.41 (2H, m), 7.99 (IH,
S-M&)JrRej-eIcﬁnﬂ-B Etafmkﬁ j&ﬂfluoromethyl lH-qu:Lnol:Ln 4 one
- (5-Bronp- 2-cycl opent onyphen ) acetam de 1-(5-B
-2-cycl oﬁ’é’ﬁ?ﬁg 3FEt RAnbhe 0Xi nBmPH) 5P 1°di-§93(6 85

g, 9! hmyBs m%&d&d té @Qﬁho%buﬁthsn((lﬂﬁ nl)) of 5-fluoro-8-
Indlu [11) chloride (507 ng, 2.29 mmol) was added

PHORSKET 4 L noreme ERyil 1 Hinduiae iR ot coRqiridfe 0 Pef 2@x7 fi@gol) in
thath8v&sr UNdfl tﬁenkééﬁﬂﬁhé‘ﬁr{mﬁgérﬁas Tgﬁfr%ac Ek ORoom

m xture was cooled to room t enperat ure, and t hen
tepperaharatiayr G—néehouéﬁudbcﬁqﬂ@§§aﬂesoqm sadifdte amgeous

so%)gltstﬁgfét (390 \%f)h aﬂhc QJCH% L Soé(].fal}% %Vﬁ%.[ = | I?:'oC th’élyféam%n

wth a saturat gueous
miggugei oand diwe Prenipbbaad rsuldd wade¢olkamneddby filtration.
r p fJ Il |
o) 3045 ce TS SEBRCHSTER S Puby Lesh B8l b8 Sflnvarons
soﬁ):.anhulimlre f |'I¥hé prxbelcﬂl cfiMasateowas nd:asraiemi:mmédr under reduced

reduced pre to_t eb ain 3.
Pl e (e TRk shoabd SO R anBe bR By o rance
fl(l)ti:r:ﬁlt:ﬁk:)%rll_| KE&ﬁe c}hi?sﬂsﬂ’@dé fﬁgal Hisdppred 11716.2373%363_(, Sthd gltﬁ7en
s) ._ , ., J=8.
cqqffnt§‘ atef (e E&Slé %awecgy)?fﬂf}lzgé §Fom AR gyl
addtabelhthesthne dized §BIvdiaf AlCREBrEWRNGH 1A 45785 0P powdery

- 2- cgclopentyloxyanlllne
white fluoro iodo-8-propoxy-2-trifluoromethyl-1H-quinolin-4-

one (yield: 55%).

'H~NMR (DMSO-ds) dppm:

0.96 (3H, t, J=7.5 Hz), 1.70-1.80 (2H, m), 3.95 (2H, t, J=6.5 Hz),
6.64~6.85 (2H, m), 12.02 (1H, brs)

Reference Example 73
1-(5-~Bromo-2-cyclopentyloxyphenyl)ethanone

Potassium carbonate (6.55 g, 47.4 mmol), cyclopentyl
bromide (8.25 g, 55.3 mmol) and DMF (5 ml) were added to a DMF
solution (10 ml) of 5'-bromo-2'-~hydroxyacetophenone (8.5 g, 39.5
mmol), and the resulting mixture was stirred at 60°C for 4.5 hours.
Potassium carbonate (3.0 g, 21.7 mmol) and cyclopentyl bromide
(2.0 g, 13.4 mmol) were added to the resultant mixture, and
stirred at 60°C for 9 hours. After the reaction mixture was cooled
to room temperature, water was added, and the resulting mixture

was extracted with ethyl acetate. The organic layer was washed
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Concentrated hydrochloric acid (5.8 nl) was added to
an et hanol solution (100 m) of N-(5-brono-2-

WO 2008{18#2%¢ y| oxyphenyl )acetamide (3.4 g , 11. BCHAR0p8/060804

and the resulting m xture was stirred for 3 hours
whi | e heating under reflux.-6lter the reaction mxture
was cooled to roomtenperature, a 5N sodi um hydr oxi de
wighl vai graturatednl Jodiam addbelrids obgaeous mdlotidd, Hrd then
m e t hen { ed t
co&?%ﬂfg%!rig%det h&a&ﬁléjeér T\Ilﬁ\llge%or e§n| gﬁ%@%r Wa?hwash &q ldu?h yas then
pusdffuedt dy ssillinm chébr |ad>&umqu&1hmmmbgramy dndhékme: ethyl

conce nder reduced pressure. The resjdue was
acERaE SR o TR S PR PEoBLST e GoPORREERFSpder reduced

pr@@:sheé ape: tidtedy adekahers. 3 19 .ofT A 1Quphi é ege DI UCH 5-bromo-
was _concent r at ed unﬁler reduced pressure to thereby

2-GECAPREBIOPHYREEISHLY § LR DS, dVLEHAS - K Whlo-

1H2N1qyc4m gyamyam line (yield: 100%. 1H NWMR (CDd 3)
dppm 1.62-1.89 (8H,_ m), 3.80 (2H, brs), 4.71-4.75
1. (6|8|=|1 AP) (8%, gm) (13458 (3H}=g)4 |4|z§3 %875 @H1 m)aH6 - B3 (1H, 4,

J=gE¥amphe ¥ 49 (1m da, J=2.6 Hz, 8.9 Hz) 7.82 (1H, d, J=2.6
5-Fl uor 0- 3-f ur an- 3- yl - 8- pr opoxy- I H qui nol'ln 4- one

HZ)- F| uor o- 3-i odo- 8- propoxy- | H qui nol i n-4-one (780 ny,
2.24 mol) was suspended in a m xed sol vent of tol uene
(10 M) and nethanol (1.6 m), and furan-3-boronic

Redeirénc@Sxample t7dt r aki s tri phenyl phosphi ne pal | adi um

3 _0. mcarhonate aqueous
sél % g@% %2%%%%@%9%%&1%)?‘%@?% 6 inthat order.
The m xt1H(6-\Bismlswmmﬂ.apedﬁylaxgphemgle)retahmﬁehere(saio g,
OC fqr, 20 h er._the reactio S
1758 Tty SR teRoAbat iR, A ER0,z0 Lufhby CEq i ibRatorm (18
mn)esaﬂdim@tmnd:ml r@?W\aﬁlﬁxtﬂmﬁcﬁdrl\&ghheglr@hkegﬁlm%me(1.88 g,
The organi c | ayer. was ncentrat ed under_educe
T0gtd APl HELAHE WAsSt nBh- piif }i BHOBY ¥eFs cadded to the
remlltumﬁgcsémagr apkay théi et RiEakaBei rré@tFfAN@ Houl8 while
1 (r) 50 : , TheIIE1 urified product was concentrat ed

hegtdap ﬁ’é’éFGEed-" CanfePaFd ORe dHHUER| (WASd $9d to room

temperature, and then concentrated under reduced pressure. 2N
Hydrochloric acid (13.9 ml) was added to the residue, and the
resulting mixture was extracted with dichloromethane. The organic
layer was washed with a saturated sodium chloride aqueous
solution, dried over magnesium sulfate, and concentrated to
dryness under reduced pressure. The residue was washed with n-
hexane and dried to thereby obtain 4.6 g of powdery white 1-(5-
bromo-2-cyclopentyloxyphenyl)ethanone oxime (yield: 87%).

'H~-NMR (CDCl;) dppm:

1.65-1.90 (8H, m), 2.17 (3H, s), 4.72-4.76 (1H, m), 6.76 (1lH, 4,
J=8.4 Hz), 7.35-7.41 (2H, m), 7.99 (1lH, brs)

Reference Example 75
N- (5~Bromo-2-cyclopentyloxyphenyl)acetamide
1-(5-Bromo-2-cyclopentyloxyphenyl)ethanone oxime (4.56

g, 15.3 mmol) was suspended in acetonitrile (100 ml). Indium
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et hanol to thereby obtain 180 ng of powdery pale
el | ow 5-fl uoro-

WO%QQBGF%PH? 3-yl - 8- propoxy- | H qui nol i n-4- one (yi BffIP2HEYH60804

Melting point 214-215C 1H NVR (DMSO-d6) dppm 1.02
(3H, J=7.3 Hz), 1.78-1.87 (262-m), 4.09 (2H, t |,
J=6.4 Hz), 6.87-6.95 (2H, m), 7.13 (IH, dd, J=3.8 Hz,
(JX)8. . laxyide7 (BP7( Ing., sI,2%8. rmllol()l Hras) ad@ed1therpts,) , and the
I b e 0 he fall .
re%)%&%’%fl{és%st gl%t\%gr gﬁaggpgrgg é e sglrreg?raﬁ%g?r g nitrogen
atmospaboge Ehanpéactiogn mxtgreowaespooﬂémgt@tmdm ngemperature,

ar@f ﬁrleiurg lr ggﬂgér%r%aloiefs h‘gréf%lrij 0L O5sed pressure. The residue was

extiraotefoxyth Fﬂmlilrtﬁ:iohﬂtﬂaﬁ@.e mazawr%er éé flad:ilttéo)washed with
Meltjn nt 194-195C NVR ( DMS m

@ (apptiatSLy sodiyn rohienlds (sfecny) OB a  then

cohdetrdtkdt unda@ 4drdtidcedd. PRebbilike dd, Tﬁé43ﬁééiﬁue3—was then
12.1 Hz), 7.12-7.19 (2H,m), 7.35-7.39 (1H, m),

Pygifiiedd, by =sibi¢s, ggd 130@%) chrogatopraphy (@Ihazsane ethyl

bps) 1 Exanp| g, 3r
aaeltHrtﬁorgo %3 pr opoxy he hpurlh BPrPd‘Ilﬂ-: q‘ﬁ?%o N trated under

rqﬂalcedbpéms‘ﬁm\d'éq Y@Woloﬁt%nt angl Di o Gy PROCOgellow N-

1 75 1) 85%?9 t%%%%ﬂe%ﬂ(a@étahm% (ijrih)ddzgsée) (| H,

"HINMR JEGPCAaMzdpo®a2. 1 Hz), 7.13 (1 H, dd, J=3

1 &R 18k, (grhorﬂg 5%_#82%31{"' %%238 1‘)5“;"!31 (QH n% 1% %223(1H d,

(TH"M)
J3(73H@h| offol@- il hodd pherdi3) Hz, 8 7 Hz), 7.67 (1H, brs), 8.55
H’S ugrQ % ) OPOXY- | H qui nol i n-4-one Pal e yel | ow
ér " (et ) Mel ting point 217-218C

Reference Example 76
5-Bromo-2-cyclopentyloxyaniline

Concentrated hydrochloric acid (5.8 ml) was added to an
ethanol solution (100 mi) of N- (5-bromo-2-
cyclopentyloxyphenyl)acetamide (3.4 g, 11.4 mmol), and the
resulting mixture was stirred for 3 hours while heating under
reflux. After the reaction mixture was cooled to room temperature,
a 5N sodium hydroxide solution (14.2 ml) was added to obtain a pH
of 11. The resulting mixture was then extracted with

dichloromethane. The organic layer was washed with a saturated

. sodium chloride aqueous solution, and then concentrated under

reduced pressure. The residue was then purified by silica gel
column chromatography (n-hexane: ethyl acetate=4:1). The purified
product was concentrated under reduced pressure to thereby obtain
2.97 g of oily pale yellow 5-bromo-2-cyclopentyloxyaniline
(yield: 100%).

'H-NMR (CDC1;) dppm:

1.62-1.89 (8H, m), 3.80 (2H, brs), 4.71-4.75 (1H, m), 6.61 (1H, 4,
J=8.4 Hz), 6.75-6.81 (2H, m)
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1H NVR (DMSO-de) dppm 1.02 (3H, t , J=7.3 Hz),
1.78-1.86 (2H, m), 3.85 (3H, s ), 4.08 (2H, t , J=6.4
WORLIRISW2H0 (| H, dd, J=8.8 Hz, J= 12.0 Hz), 7.RET/IP2AA8/060804
(2H, m, 7.51 (IH dd, J=2.1 Hz, J= 8.5 Hz), 7.74 (IH
d, J=2.1 Hz), 7.87 (IH, s)-631.45 (IH brs) Exanple 5
5- Fl uor o- 8- propoxy-3- (4-trifluoronethoxyphenyl)
-1 H qui nol i n-4-one Pal e gray powder (ethanol) Melting
i 12- 214C 1H NVR (DVMSO-d6) dppm 1.03 (3H, t |,
it 1@—|z), 1.79-1.87 (2H, m), 4.09 (2H t , J=6.4
5 1por6 - 32 rtan - 3d¢ L - 8 =Br@pdkzy; - L= qh2nd1 Hr)4-ohel6 (I H,

dd, J=3. J=8_ 8. o £.35 (2H,..d , J=8.5 Hz), 7..73
(2H, d ,%J'Elé?l?r?rz%:lg.z%f'PFPPO’ég'ﬁf&"ﬂu&sma-m45?3;‘3 (780 mg,
2 .Bxanpbe) Grds Huspeaded- {4-autikedy pbersmnt )oB-tornapasy¢ 10 hhi)
-qui nolin -4-oneAnberlyst 15 &1.0 gn, a product of
ang %hﬂlgﬂri@h%&lﬁ:) TR -PETaR e etk (J8RUBE DN
teftaRigl &rmhe%yflbuaé?hzne PR ARl (15 Mg.6-022 19mmoPP; Gind a
nmol)) and et hyl a- (hydroxynet hyl enﬁ%-4- met hoxyphenéi
Mo setare ¢ty adygows FANVEIORNE2 néXtikle WRES RBde@dthereto
irtREGE HEESMX T miéthg& rﬁ%ﬂi@rlﬂﬁ' Bad REan+Phask

4
trap and being stirred. The reaction m xture was
atyospbdre ot ddif’C efigrer2(t lhourst haftasithenasacthow auitiyire was

el agi pLtr C tr n .

o 8 8 B LL 8550 958, Ll by ang

migiyreegas lex tractedhwibh xdighd omegehbaned The wgganiantdyer was
i I r.ref f hows. _The

cHERLPEAPAR ! SUaUBLS ISHE | fhe SIBUR wTlo e

punifiibd ey ds1ldetd gehyceltmr chgehatoyvaphye rddhilogoaptlyane

i chl oro thane . nmethanol = 100 : 0 - 30 : 1 (r) 20

metBai0L AT 1 o0 rod et Him PEORLEAL PR AEe:

canegntedt¢d angidre reduded herassirduanidasad aictysabllizest from

e%ﬁ%\?\}:g atr}?elretb% toggra:?rkl)ylgobtm%l r(‘)fsbcz)é;dgrig fp 1%\’\%25_{08 aé-efluoro—

3 -Fulrhii 08 Oy B- 4ridpohe X YRh@H 01-i8- AL 6 Xy i di@ui Bk N-

Melting point 214-215°C

'"H-NMR (DMSO-dg) dppm:

1.02 (3H, J=7.3 Hz), 1.78-1.87 (2H, m), 4.09 (2H, t, J=6.4 Hz),

6.87-6.95 (2H, m), 7.13 (1H, 44, J=3.8 Hz, J= 8.8 Hz), 7.67 (1H,

s), 8.11 (1H, s), 8.51 (1H, s), 11.50 (1H, brs)

The compounds of the following Examples 2 to 5 were
prepared in the same manner as the above Example 1, using

corresponding starting materials.

Example 2

5-Fluoro-3-(3-fluoro-4-methoxyphenyl) -8-propoxy-1H-quinolin-4-one
Gray powder (ethanol)

Melting point 194-195°C

‘H-NMR (DMSO-dg) dppm:

1.03 (3H, t, J=7.3 Hz), 1.79-1.87 (2H, m), 3.84 (3H, s), 4.09 (2H,
t, J=6.4 Hz), 6.90 (1H, dd, J=8.7 Hz, J= 12.1 Hz), 7.12-7.19 (2H,
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4-one (yield: 17% . Melting point 196-197C 1H NWR
DMSO- d6) dppm 1.02 (3H, t , J=7.3 Hz), 1.78-1.86

WO%WV”‘H’P? 3.75 (3H, s), 4.07 (2H, t , J=6.4 PE¥/IP2008/060804
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), 7.8844H s), 1150(IH brs)
The conmpounds of the follow ng Exanples 7 to 46 were

Mhr epeied -PA (Ha. é&)ve%ﬁﬁnémasddheh@b@vgza-ﬁ@é 8z), 7.87

(mlrg;)cqurggp Starting materials . Exanple 7
5- Fl uor o- 3- oxyphenyl
) - 8- pr opoxy- IH-qU| nol i n-4-one Wiite powder (ethyl
E @ Mlting point 193-195C 1H NWR (CDA 3) dppm
(3H, t , J=7.5 Hz), 1.82-1.97 (2H, m), 3.77 (3H,
SsljludrOGB p2bpoxy-3-kHE.ophe) 3 -9l -AH-Gui Aol #r 4 fene

-7.29 (| 7.42-7.45 (IH, ), 7.72-7. 74 (1H,
P%ﬁt%?ori?@sp%w%rgi% gil’é| e 8 3-(2 , 4-Di net hoxyphenyl)
Me Beiftlg @oan8- po®pmgyel H qui nol i n-4-one Pal e yel | ow
er cet at e) Melting point 116-118C 1H NWR
“?‘% é?&g‘ép‘%/ﬁ) % B9 (3H, t , J=7.5 Hz), 1.84-1.98 (2H,
1000 ,(3%,76&,(357. 8)Hz B 8L47(=,3t|h8§)(214’r Qx@) (-?qJ"oat (ZH‘]"E =6.4 Hz),
%654658(2 ) 4 ,6: 77-6.92 (2H %q 42
6 (A%, (W) ddy. 9287 #iz. (Pﬁ 2pi )Hz)g, 791 IK-I1Hbr Baénﬁl Hz9 J=

8 58 Rz)0r 9 §0L$05>f QReKY § 41 Arehpxyphe
- | H-ctw nol i n- 4- one V\hfn?e pomgg(ﬁ (et ﬁy gg%%t%tze (14, m),

1hed% rJr’ngBFﬁi 193-194C 1H NMR (CDA 3) dppm 1 . 39

(6H d, J=5 . O Hz) , 3. 79 (3H s ), 4. 58 ( IH,
q, J=5. O Hz) , 6. 79-6 . 92 ( 4H m , 7 . 54-7 .
E}@rﬂr(lSH4m) , 7. 68-7. 71 (IH m , 8 .80 ( IH

3-(3-Chloro- 4-methoxyphenyl) -5-fluoro-8-propoxy-1H-quinolin-4-one
Pale yellow powder (ethanol)

Melting point 217-218°C

'H-NMR (DMSO-d¢) dppm:

1.02 (3H, t, J=7.3 Hz), 1.78-1.86 (2H, m), 3.85 (3H, s), 4.08 (2H,
t, J=6.4 Hz), 6.90 (1H, dd, J=8.8 Hz, J= 12.0 Hz), 7.10-7.15 (2H,
m), 7.51 (1H, d4d, J=2.1 Hz, J= 8.5 Hz), 7.74 (1H, 4, J=2.1 Hz),
7.87 (1H, s), 11.45 (1H, brs)

Example 5
5-Fluoro-8-propoxy-3-(4-trifluoromethoxyphenyl) - 1H-quinolin-4-one
Pale gray powder (ethanol)

Melting point 212-214°C

'H-NMR (DMSO-ds;) dppm:

1.03 (3H, t, J=7.3 Hz), 1.79-1.87 (2H, m), 4.09 (2H, t, J=6.4 Hz),
6.92 (1H, 44, J=8.8 Hz, J= 12.0 Hz), 7.16 (1H, dd, J=3.9 Hz,

J=8.8 Hz), 7.35 (2H, d, J=8.5 Hz), 7.73 (2H, d, J=8.7 Hz), 7.91
(1H, s), 11.45 (1H, brs)

Example 6
5-Fluoro-3-(4-methoxyphenyl)-8-propoxy-1H-quinolin-4-one
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brs) Exanple 10 3- ( 2 , 4-D chlorophenyl)
-5-f| uor o- 8- propoxy-| H qui nol i n-4-one \/\h|tel\l&(:)v\der
WO 2899023 cet at ) Mel ting poi nt 256-259C 1H NMVRCT/IP2008/060804
(DVMSO-d6) dppm 1 . 01 (3H, t , J=7 . 5 Hz) , 1. 79-1
87 (( 2H m , 4 . 08 (2H, -65- J=6 . 3 Hz) , 6 . 88-6
98 (IH ™M, 6. 9-7. 72 (IH m , 7. 37-7 . 47

(2H, m) Amberlpst I5 (16D @lHa pyoquct of75igma NIArichHCorp.)
L b
w %P%éé £q # Bsrsns o Rebe e ndqutn i o o Shndemare

prygbkgan poivter ( alBy b, agei@ntjollyebhangtipal ri- 155- 156 0C
(r%?ieygxpfgﬁgq}er}e) ‘&pmﬁ&?’ﬂlﬁ’%ed‘g’i cgtét%:@l' .)351’ Elé) _96 7(3_1@01) .
The fBdxtudédl wadd heated bhAder .re#luk?Forn)4 holirs ¢hild usifiy a
De I~gtﬁﬁn% h%gg%i?&%b%ln% %b% a%glaerela%ct%_o mixture was

cdoL@E0th H-6bth Redniperdtehe, Rale ruelihowadoMbRivedebyEiltration,
acetate) Melting point 154-155C 1H NWVR (CDO 3) dppm 1

and ;ﬁte(:§Hlt:|fate ya;; cogcqqﬁrategl unﬁgr(gqsqiucgeq pregsurg,

Dl%ﬁ@nyi éthe:.4 (401%122\%5 Oaddeh‘ tz thé fgéldue anﬁotﬁe 115.§<ture
m , 7.35-7.39 (IH, m

Wae*gh?ate#zuqma{ Emnantée h@aite(r eRrd st%,i;r@(ame@ ::sfsu:e Xor 2
nou#sD @R OF ¥ hnixBafd h@e}%y c@olt.l. d to ro Pﬁriiture and
e ye

IuoroIH-qU|n0|n4oneP oW po
puxdddadedinedtindypsihica I ToCumht MR:r(a*MQ@apw)

(HERTordugthAciy eeodnyt > b 5055 B > 30 210 - gne
puirdified produdid was6cbofit¢htmated Wnddr reditced Hrespure, and the
res:.dfig &Iagl rebcgq)stalllzed from ethanol to thereby obtain 5.28 g
of powdery pale yellow 5-fluoro-3-(4-methoxyphenyl)-8-propoxy-1H-
quinolin-4-one (yield: 17%).

Melting point 196-197°C

'H-NMR (DMSO-ds) dppm:

1.02 (3H, t, J=7.3 Hz), 1.78-1.86 (2H, m), 3.75 (3H, s), 4.07 (2H,
t, J=6.4 Hz), 6.83-6.96 (3H, m), 7.11 (1H, 44, J=3.9 Hz, J=8.8
Hz), 7.53 (2H, 4, J=8.8 Hz), 7.81 (1H, s), 11.50 (1H, brs)

The compounds of the following Examples 7 to 46 were
prepared in the same manner as the above Example 6, using

corresponding starting materials.

Example 7

5-Fluoro-3-(2-methoxyphenyl)-8-propoxy-1H-quinolin-4-one

White powder (ethyl acetate)

Melting point 193-195°C

'H-NMR (CDCl,;) dppm:

1.05 (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), 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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Exanpl e 14 5-Fl uoro-3- (4-net hoxyphenyl
) - 8- nor phol i n-4-yl -1 H qui nol i n-4-one Pal e yel | ow
‘Voﬁ@Wﬂéwngethyl acetate) Melting point 249- 251BCTHPIR#P0804

(CDA 3) dppm 2.75-3.22 (4H, m), 3.65-4.15 (4H, m),
6.85-6.93 (3H, m), 7.34- 7-486-(1H, m, 7.54-7.58 (2H,
m), 7.74-7.77 (IH m), 10.02 (IH brs) Exanple 15
5- Fl uoro-3- (2-isopropoxy- 4-nethoxyphenyl)

?go poxy-| H quinolin- 4-one Wiite powder (ethyl

XIS ) Mel ting point 204-206 OC 1H NVR (CDA 3) dppm
ﬁKZOQ Dmethoxyphaﬁya)Fﬁ)fldbﬁﬁ3863hbpe$y TH-2fuifsHinsd sone

, 4. 08 (2H t ,
g‘ayegﬁ °W%e @EEXl a%“ot(a(qi . 55-6 . 60
Me(sﬁl@élgnim%@ 1186(7)_a(1[§HC 33 (§H7 n)5’ HZ) 508( I;"s ((jl H =
1Hby§§ é%gﬁﬁpe ABRIS_ F| yor o- 3- (4-raet hoxy- 2- net hyl phen g
1.107) (38; ptopexy-d h=gyi nobhnt epnerhi)e poyee

acetate N@Itln 0|nt 197 199C 1H NWR CDCI%
botec . J2473 Bahg)e-ohr 6. 5B0(0H: 1 (62|51) G55 (ol m),
7. 3824’ &23 HSn) ,7372 ‘3075 u,5m), 8479 Qi (2K t , J=6
HL 110757 Z‘H n)m)’ Ql Paa | 37
.5Hz) , 7 54(IH d, J=7 . 5Hz) , 8. 80 (IH,
Eﬂgﬁih Eyanpl e 17 5-Fl uoro-3- (2-fluoro-4-nethoxyphenyl)
-8-p?opoxy-|FLguinoIin-4-one Wi te powder (ethyl
5-Fdapzees et $rprsiDoxiveBt ( ﬁgnqdﬂimzsnyzmnequ-:hwmn-4 ~one

Wh(r%(,})gdpég,ggppggﬁ&, gc%{sgl% = J=7.5 Hz), 1.80-2.00 (2H,

Melting point 193-194°C
'H-NMR (CDC1;) dppm:
1.39 (6H, 4, J=5.0 Hz), 3.79 (3H, s), 4.58 (1H, q, J=5.0 Hz),

6.79~6.92 (4H, m), 7.54-7.57 (2H, m), 7.68-7.71 (1H, m), 8.80 (1H,

brs)

Example 10
3-(2,4-Dichlorophenyl)-5-fluoro-8-propoxy-1H-quinolin-4-one
White powder (ethyl acetate)

Melting point 256-259°C
H-NMR (DMSO-dg¢) dppm:

1.01 (3H, t, J=7.5 Hz), 1.79-1.87 (2H, m), 4.08 (2H, t, J=6.3 Hz),

6.88~6.98 (1H, m), 6.96-7.72 (1H, m), 7.37-7.47 (2H, m), 7.65-
7.67 (1H, m), 7.75-7.77 (1H, m), 11.42 (1H, brs)

Example 11
8-Ethoxy-5-fluoro-3-(4-methoxyphenyl)-1H-quinolin-4-one
Pale yellow powder (ethyl acetate)

- Melting point 155-156°C
'H-NMR (CDCl;) dppm: 1.46 (3H, t, J=7.5 Hz), 3.8l (3H, s), 4.14
(2H, q, J=7.5 Hz), 6.77-6.94 (4H, m), 7.54-7.60 (2H, m), 7.71-
7.73 (1H, m), 9.02 (1H, brs)

3K etdy! 3 84 (3H,
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t, J=7.5 Hz), 6.64-6.93 (4H, m), 7.53-7.60 (IH, m)

74-7. 78 (IH m, 8.86 (IH brs) Exanple 18 5-Fl u

wo Z@S(Iﬁo%t hoxyphenyl )-8-pyrrolidin -1-yl-1H PEU%PWOSM

-4-one Pal e brown powder (ethyl acetate-n-hexane)
Mel ting point 100-1050C 1H N§R-(CDC 3) dppm 1.90-2.08
(4H, m, 3.01-3.20 (4H, m), 3.81 (3H s), 6.81-6.94
(3H m, 7.29-7.34 (IH m), 7.55-7.60 (2H, m),

Z)é 7,46 (IH m), 9.41 (IH brs) Exanple 19 3-

?hoxy 2- met hoxyphenyl)

3~(2, ﬁll—Dhn@‘eI&mp@pnyy-) } 81 gthioxyl-i5R £ 4uone- B aninodin-4-one

owde et h Mel ti n poi nt 118-1200C1H NWVR
a@éoéﬁf%}‘g %{d gé‘a-%%gﬂ agetatyd, g Hz), 1.39 (3H, t ,
Melﬂng bBint 115&3135% (2H m), 3.75 (3H s), 4.00-4.14
8(3 55 (2H, m), 6.76-6.91 (2H, n), 7.38
{E IZP“Hz) 7.72 (IH d, J=6.2 Hz), 8.65 (IH,
1 W@Xsﬁxaﬂplﬁﬂ% azhl, u9res I3m, s) 3.81 (3H, s), 4.12 (2H, q,
(4-1 sopropoxy-2-net hoxypb. en )é
J= g-Br Bpdxye1 (ﬁjﬁﬁol?lﬁ m)..orfe 5Pt 89 poAe ™M) efhp-7-39 (1H,
m)acet, §§e7n7£16(>q A)ll\/éhtg-y]g(]ﬁpl %g:s 13- 115C 1H NMWR
(cod t, Hz), 1.33 (3H, s),
1.36(3H s) 180195(2H n) 3.72 (3H, s), 4.03
.5 Hz), 4.50-4.71 (IH, m), 6.49-6.53 (2H,
) 6%8 6 86 (2H, m), 7.34-7.38 (I1H m), 7.42-
3-1274-Di¢hlofoph@ng2 ) ¢ 8 Hp thorgy)- SE)EAHpre- H-quinolin-4-one

Pa)é'e Y&i&yggy%ﬁ Sétﬁihg%é(% PaI e brown powder (ethyl

Medd@hgt pointh ezecme)w C
'H-NMR (DMSO-d¢) dppm:
1.40 (3H, t, J=7.5 Hz), 4.17 (2H, q, J=7.5 Hz), 6.88-7.00 (1H, m),
7.22-7.32 (1H, m), 7.38-7.45 (2H, m), 7.64-7.65 (1H, m), 7.74-
7.75 (1H, m), 11.40 (1H, brs)

E

Example 14
5-Fluoro-3-(4-methoxyphenyl)-8-morpholin-4-yl-1H~quinolin-4-one
Pale yellow powder (ethyl acetate)

Melting point 249-251°C

H-NMR (CDC1;) dppm:

2.75-3.22 (4H, m), 3.65-4.15 (4H, m), 6.85-6.93 (3H, m), 7.34-
7.40 (1H, m), 7.54-7.58 (2H, m), 7.74-7.77 (1H, m), 10.02 (1H,
brs)

Example 15
5-Fluoro-3-(2-isopropoxy-4-methoxyphenyl) -8 -propoxy-1H-quinolin-
4-one

White powder (ethyl acetate)

Melting point 204-206°C

'H-NMR (CDCl;) dppm:

1.09 (3H, t, J=6.3 Hz), 1.23 (3H, s), 1.26 (3H, s), 1.87-2.01 (2H,



10

15

20

25

30

35

Mel ting point 198-2000C 1H NMR ( DVBO- ;.‘16) 3dggm 3I%|' 02
t J=7.3 Hz 1.78-1.86 (2H, m), 3. )
WO&““f@S‘(ﬂé% . J= 6)4 Hz), 6.93 (2H, d , J=8. 81’?(456‘1,’20‘73./%68804
(1H dd, J 6.5 Hz, J= 12.3 Hz), 7.54 (2H, d , J=8.8
Hz), 7.81 (IH s), 11.50 (I H68&+s) Exanple 22
8-Brono-5-f luoro-3- (4 -nethoxyphenyl)
m)y 18 -fF ASHi ns ). o‘h—é)SPéPE yEl | &v6 fowidar. EeBhys. HrdilHt eip),

3 nt 3) ) _78x
6('\%3 d. % R RQiNtm L 17%33 i ;%7@“’5 gﬁ &f'ﬂ? 58463.;3?@;12)
778(84(1(H| Hd s§' 7758@)8 80781 HHHmbxrs)11. 20 (I H, brs)

Exanpl e 235- Fl uoro- 3- (4-nmet hoxyphenyl )-8-
(pyrrolidin-1- sarbonyl) -1Hquinolin -4-one O ange
Expronpdler lﬁet hyl acetate) Melting point 236-237C 1H NWR

5%%@ gg g 2&%%%7E§m§g&¥%er§%p) -é g%gyecg:g? 4 %ﬂ}nrgnlgfn 4-one

Whide powddr( {éthyld acét8t8)Hz, J=Il1. 8 Hz), 7.53 (2H, d
1 ( ydlledd J=5.1 Hz, J=8.3 Hz), 7.88

M?Jtﬂngs}ml?% %%7'(%51 Cs ) Exanple 24 8- Cycl opr opy| e
‘H-NeRY (eBeij)uappm: 3- (4- met hoxyphenyl )-1H -quinolin
-Aone Pal e yell ow powder (ethyl acetate-ethanol)
M 13 %fG 13136121)91(3(:8%2 (FB®) .d8) 2dppRE. s)., 3.80 (3H,

s)O %0@ %QH 2%', J;Qe) 3 ﬁzg5 8 'ﬁ%e(%'ij (gh%) “,1& 2760]7 gig @' J=7.5

, 3H
H%bm ,5,4)(115; 19 (- 5dHZ)J=Q%@lelH Jbrg) 8 Hz) 7.53
(2H, d , J=8.6 Hz), 7.82 (IH, s), 11.34 (IH brs)

Exanpl e 25
Examﬁ?g 17

5-Fluoro-3-(2-fluoro-4-methoxyphenyl) -8-propoxy-1H-quinolin-4-one
White powder (ethyl acetate-ethanol)

Melting point 230-232°C

'H-NMR (CDCls;) dppm:

1.05 (3H, t, J=7.5 Hz), 1.80-2.00 (2H, m), 3.80 (3H, s), 4.06 (2H,
t, J=7.5 Hz), 6.64-6.93 (4H, m), 7.53-7.60 (1H, m), 7.74-7.78 (1M,
m), 8.86 (1H, brs)

Example 18
5-Fluoro-3-(4-methoxyphenyl)-8-pyrrolidin-1-yl-1H-quinolin-4-one
Pale brown powder (ethyl acetate-n-hexane)

Melting point 100-105°C

'H-NMR (CDC1l;) dppm:

1.90-2.08 (4H, m), 3.01-3.20 (4H, m), 3.81 (3H, s), 6.81-6.94 (3H,
m), 7.29-7.34 (1H, m), 7.55-7.60 (2H, m), 7.74-7.76 (1H, m), 9.41
(1H, brs)

Example 19
3~ (4-Ethoxy-2-methoxyphenyl) -5-f1luoro-8-propoxy-1H-quinolin-4-one
Pale brown powder (ethyl acetate)

Melting point 118-120°C
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8- (N-Cysl ohexy 1-N -nethylamino )-5-fluoro
)-IH - quinolin -4-one Pale

4- met hoxyphenyl el | ow
Woﬁ?ﬁﬁéé‘?‘)z {ethyl acetate) Melting point 224- 225391/#49%60804

(DMBO-d6) dppm 1.00-1.24 (5H, n), 1.53-1.99 (5H, m),
2.65 (3H, s), 3.78 (3H, s), 6692-6.99 (3H, m),
.50-7.57 (3H, s), 7.87 (1H s), 10.93 (I H, brs)
| (€58 NdE{P.E‘[S Fl uor o- 3-(4- nmet hoxyphenyl

1)06 30; 4, 48 Byarequ i 8+ yljxy
gr EX acet af?l g’eﬁwfei B?)éom(nrwm owdeFT 7 5hanO'I )1M§]t| naa (2H, m),
3pdPn Iézgs)zef!cOPHANm (@Msa;)da)s @ppmsa ezH(arH $)76-6.91 (2H,

nj 3930 200l 28, BLd 2%t 334 (2L &0 )9Sl { S o o,

b§9)386Hz) 783(IH, s), 8.01 (IH, brs) 11. 40
(I'H, brs) Exanple 27 N -{3- [5-Fluoro-3-

(4- met hoxyphenyl )-4-oxo-1, 4-dihydroquinolin-8- yloxy
E}(pmpquq met hanesul f onam' de Pal e brown powder

( 1.t i ng_poin 1210C 1H NVR (
5 ﬁi&&n %é i§ep aﬁ? mz) meghgmwyls))—p-g 9@0}3}73]@? @qqnolln—
4m>1)1e375(3H s), 4.18 (2H, t , J=5.9 Hz), 6.85-6.95
Wé gl Qq 7 16 QfH n1é 7.54 (2H, d , J=8.7 Hz),
S Rq ers)(e Frgiate-pr j“x@(%\)frpl e 28 5-Fl uor o- 8-
MéN: 1159 el Ni!‘i’eii‘éf’bam no) -3- (4-nethoxyphenyl)
Pi?hﬁ&u' nol i an -one Wiite powder (ethyl acetate)
AGPEY# N OPPIA- 145C 1H NVR ( DMBO- d6) 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, s), 4.03 (2H, t, J=7.5 Hz), 4.50-4.71 (1H, m),
6.49-6.53 (2H, m), 6.78-6.86 (2H, m), 7.34-7.38 (1H, m), 7.42-
7.74 (1H, m), 8.82 (1H, brs)

Example 21
5,6—Difluoro—3—(4—methoxyphenyl)—8-propoxy—1H—quinolin-4-one

Pale brown powder (ethyl acetate-n-hexane)

Melting point 198-200°C

'H-NMR (DMSO-ds) dppm:

1.02 (3H, t, J=7.3 Hz), 1.78-1.86 (2H, m), 3.75 (3H, s), 4.11 (24,
t, J=6.4 Hz), 6.93 (2H, d, J=8.8 Hz), 7.38 (1H, dd, J=6.5 Hz, J=
12.3 Hz), 7.54 (2H, 4, J=8.8 Hz), 7.81 (1H, s), 11.50 (1H, brs)

Example 22

8-Bromo-5-fluoro-3- (4-methoxyphenyl) - 1H-guinolin-4-one

Pale yellow powder (ethyl acetate)

Melting point 134-135°C

'H-NMR (DMSO-ds) dppm:

3.78 (3H, s), 6.94-7.02 (3H, m), 7.52 (2H, 4, J=6.3 Hz), 7.84 (1H,
s), 7.89-8.00 (1H, m), 11.20 (1H, brs)

Example 23
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0.86 (3H, s), 0.91 (3H, s), 1.61-1.67 (IH m), 2.61
2.80 (2H, d , J=6.75 Hz), 3.79 (3H,

3H, .
WO%‘?‘@@-SQS??Z% (3H, m), 7.46-7.57 (3H, m, 7.88 FF%{JP@)’%/OGOSM

11.02 (IH, brs) Exanple 29 5-Fl uoro- 8-
(N-i sopropyl - N-net hyl ami no) =30-(4-net hoxyphenyl
%£$$$UIHO| n -4-one Wite powder (ethyl acetate)
R ?ao %T“%?XZBQ@MHWPQDNSU@F@) hg@rbonyD)-1H-

duddol$h~ 4 -lofd6 (3H s), 2.62 (3H, s), 3.10-3.18 (IH m

, 3.76 (3H, s) 90-6.98 (3H, m), 7.47-7.55 (3H, m
é%angeSBOYq¢¥ Q%FhYlOagﬂt%ﬂqa brs) Exanpl e 30 5- Fl uor o- 3-

: (N-net hyl - N propyl am no)

Nk&%%ﬁlﬁg I N %%%one al e yel |l ow powder (ethyl acetate)
-At) ﬂmm4ec 1H NMVR (DI\/SO d6) dppm 0.79

| 1(3'5'512921'_| Ul ﬁg 2%_6”3% @21 ;13)54638,8936((%74 (@H 3.76 (38,

sth.) 6. 944(3?.1&7, B (Jsm 7rﬂz)) 7..82 (U-H &, JEB.87HE| Hi=10r.9) Hz) ,
| hoxyph 4
7F§?f uo?%%utogyy?ﬁo §1Qﬁh Oé% %W%HtiIDO&ﬁ%fé Hz), 7.88

(U8t hy), mdematQ)Hb@bjlng poi nt 171-172C 1H NVR(DVBO" 6)
dppm 1.99-2.08 (2H, m), 2.48-2.61 (2H, m), 3.74
(3H, s), 4.17 (2H t , J=5.9 Hz), 6.84-6.94 (3H, m),
Efadplé |44 dd, J=3.8 Hz, J=8.8 Hz), 7.53 (2H, d . J=8.7

2 (IH 11,40 (I H, brs) Exanple 32 |-{3-
F%z"’r”r%‘? : ?20?%%0@(19}%(%%545;&)1&@%@ enyl)-1n {qulnolln 4-

ond- dlhydrqu|noI|n 8-

Pale yellow powder (ethyl acetate-ethanol)

Melting point 190-191°C

'H-NMR (DMSO-ds) dppm:

0.33-0.39 (2H, m), 0.55-0.62 (2H, m), 1.26-1.34 (1H, m), 3.75 (3H,
s), 3.99 (2H, 4, J=7.0 Hz), 6.83-6.95 (3H, m), 7.12 (1H, 44,

J=3.8 Hz, J= 8.8 Hz), 7.53 (2H, 4, J=8.6 Hz), 7.82 (1H, s), 11.34
(1H, brs)

Example 25
8—(N-Cyclohexyl-N-methylamino)—5—fluoro—3-(4—methoxypheny1)-1H—
quinolin-4-one

Pale yellow powder (ethyl acetate)

Melting point 224-225°C

'H-NMR (DMSO-ds) dppm:

1.00-1.24 (5H, m), 1.53-1.99 (5H, m), 2.65 (3H, s), 3.78 (3H, s),
6.92-6.99 (3H, m), 7.50-7.57 (3H, s), 7.87 (1H, s), 10.93 (1H,
brs)

Example 26
N—{3-[5—Fluoro—3-(4—methoxyphenyl)-4—oxo—1,4—dihydroquinolin-8-
yloxylpropyll}acetamide

Pale brown powder (ethanol)
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yl oxy] propyl }-1,3,3-trinmethyl urea Brown anor phous

solid (diethyl ether) 1H NVR (DMSO d6) dppm 00-2
WO RHISH9 5 63 (6H, s), 2.74 (3H, s), 3.20-3. H@T/(%]OS/%OS““

), 3.76 (3H, s), 4.12 (2H, t , J=6 .0 Hz), 6.85-6.96

(3H, m), 7.14 (IH, dd, J=3-91Hz, J=8.8 Hz), 7.55 (2H,

d, J=8.7 Hz), 7.81 (IH, s), 11.40 (IH, brs) Exanple
Med3idg( poahB3APSAYE ) -5-fluoro - 8-propoxy- IH

i _ al e yel | ow powder (ethyl acetate)

H-l\/la\ P%M%mdﬁz -'2050C1H NVR ( DVMBO-d6) dppm 1. 02
1(&9|—|(3H.,S)].-7L.:91Hi)961(23, (BH, 3t.24-3781.(RHizm), 3. 74 (3H s),

9 3¢9 ( ).,
438 V15 R R ey B9 5 (G B 32585 0 B e,
7(8|3H(1H),s)..1.&5)1( (B, bbBé),E)Gaszoe(EH Sefd uor o- 8 [N
- (2-nmet hoxyet hyl )-N-nethylam no ]-3-(4- nethoxyphenyl
) -1 H qui nolin-4-one hydrochl oride Pal e yel |l ow powder
Ex{amiphyl 2acet ate) Melting point 100-1010C 1H NMR

2. 78( 3H, 08 (2H t J=5.3 Hz
L RN DR L NET SN T
y1ox34 pfofyl Irdthafelul FoRbnild 2 (3H m) 8.00 (IH, s),
11.16 (I'H, brs) Exanple 35

Pad.e( Preye| RAHART I(8ERABRY bheny! )

M ugL 958~ 1 Ya!| Hquinolin-4- one Wite powder
0 etl&b Bacet at e‘?ri% ting point 162-163C 1H NMWR

Hclﬂd&d@@o-@pbr@m :30- o 35 (2H, m, 0.54-0.58 (2H, m),
1.bdd, 6m§"'(211i ’md %H§8H@»H 10-311803(484 (A8, md-, 7395 9%u, s),

(2H, .0 HZ)
4.18 (2H, t, J=5. 9 Hz), 6.85-6.95 (3H, m), 7.00-7.16 (2H, m),

7.54 (2H, 4, J=8.7 Hz), 7.82 (1H, s), 11.34 (1H, brs)

Example 28

5-Fluoro-8-(N-isobutyl-N-methylamino)-3- (4-methoxyphenyl)-1H-
quinolin-4-one

White powder (ethyl acetate)

Melting point 144-145°C

'H-NMR (DMSO-ds) dppm:

0.86 (3H, s), 0.91 (3H, s), 1.61-1.67 (1H, m), 2.61 (3H, s), 2.80
(2H, d, J=6.75 Hz), 3.79 (3H, s), 6.91-6.99 (3H, m), 7.46-7.57
(3H, m), 7.88 (1H, s), 11.02 (1H, brs) |

Example 29
5-Fluoro-8-(N-isopropyl-N-methylamino)-3-(4-methoxyphenyl) -1H-
guinolin-4-one

White powder (ethyl acetate)

Melting point 267-269°C

'H-NMR (DMSO-ds) dppm: :

1.04 (3H, s), 1.06 (3H, s), 2.62 (3H, s), 3.10-3.18 (1H, m), 3.76
(3H, s), 6.90-6.98 (3H, m), 7.47-7.55 (3H, m), 7.85 (1H, s),
10.94 (1H, brs)
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407(2H t , J=6.4 Hz), 6.84-6.93 (3H m), 7.11-7.16
% %,750(2Hd,J-88Hz)779(| J%
WO 9_08@500@ H, brs) Exanple 36 5-Fl uoro- 8- PCT/JP2008/060804
(2- met hoxyet hoxy) -3- (4 -nmethoxyphenyl)
-1 Hqui nolin-4- one Pal e yel-hew powder (ethyl acetate)
Mel ting point 142-144C 1H NVR (DVMSO d6) dppm 3. 31
(3H, s), 3.70-3.80 (2H, m), 3.75 (3H, s), 4.20-4.30
, , 6.84-6.94 (3H, m), 7.16 (IH dd, J=3.6 Hz,
E’%ﬁl‘?nﬁé), 7.53 (2H, d . J=8.4 Hz), 7.82 (IH, s),
5-Fllub@of BH( 4 mez:hﬁxygnén‘yBY— B- (Q-alethght yi mopyd-amino) - 1H-
I uoro 3- - met hoxyphenyl ) -1 H quinolin-4-one Pal e
f)o r (ethyl acetate) Melting point 213-215C
Pa]JJdr Mé@l\@ﬂd&) (epRPL dediyth)70 (2H 1 m, 1.71-2.00
6H m), 3.75 (3H, s ) , 4.92-4.95 (IH, nm, 6.83-6.95
Meldringnppint HS-AAECdd, J=3.9 Hz, J= 8.8 Hz), 7.53
1Hgm (bnsolaB) Gaggga:, 7.80 (IH s), 11.20 (IH brs)
npl e 38 5-Fl uoro- 3- 24 met hyl sul f anyl ph\?\%)
0. 78’ ﬁ@gpoiy V71 quittrdl-i A- 10-'he45Paﬂ?é“1 y@l)lro@/ 63 . (S9t-hyl-85 (2H,
ac ake I4i ingyl
t, Je17 t(s, iiE'zME 3 79 (g, b g 9@%92-%;3 A %ﬂ;ﬁ%@'% gggfnsﬁﬂ' m),
7§2) (1H,0$)(2]l—1 07 (15+6b16€~)—|z) 6.80-6.94 (2H, m),
7.27-7.31 (2H, m), 7.56 (2H, d, J=8.4 Hz), 7.74 (IH,
d, J=8.2 Hz), 8.81 (IH brs) Exanple 39 5-Fluoro- 3-
Exampdet Bbxyphenyl ) -8- (tetrahydrofuran-2-yl net hoxy)
5- Nbﬂ[%%'ng% (4- e%%gﬁﬁghgg?é-'&%%‘ﬂ@ § el bt BGE) 2if)
guinolin-4-one

White powder (ethyl acetate)

Melting point 171-172°C

'H-NMR (DMSO-d¢) dppm:

1.99-2.08 (2H, m), 2.48-2.61 (2H, m), 3.74 (3H, s), 4.17 (2H, t,
J=5.9 Hz), 6.84-6.94 (3H, m), 7.11 (1H, dd, J=3.8 Hz, J=8.8 Hz),
7.53 (2H, 4, J=8.7 Hz), 7.82 (1H, s), 11.40 (1H, brs)

Example 32
1-{3-[5-fluoro-3-(4-methoxyphenyl)-4-oxo-1,4-dihydroquinolin-8-
yloxylpropyl}-1,3,3-trimethyl urea

Brown amorphous solid (diethyl ether)

'H-NMR (DMSO-d¢) dppm:

2.00-2.05 (2H, m), 2.63 (6H, s), 2.74 (3H, s), 3.20-3.40 (2H, m),
3.76 (3H, s), 4.12 (2H, t, J=6.0 Hz), 6.85-6.96 (3H, m), 7.14 (1H,
dd, J=3.9 Hz, J=8.8 Hz), 7.55 (2H, 4, J=8.7 Hz), 7.81 (1H, s),
11.40 (1H, brs)

Example 33
3-(4-Ethoxyphenyl)~5-£fluoro-8-propoxy-1H-quinolin-4-one
Pale yellow powder (ethyl acetate)

Melting point 203-205°C
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1H NVR (DVBO-d6) dppm 1.67-1.75 (IH, m, 181190
2H m), 2.02-2.09 (IH m), 3.65 3.83 (2H f?
WO%%‘W,IS@)Z, 4.10 (2H, d , J=4.6 Hz), 4.25-4.29 p JP%?)’S/%OS““
6.84-6.95 (3H, m), 7.17 (IH, dd, J=3.8 Hz, J=8.8 Hz),
7.53 (2H, d , J=8.7 Hz), 7.827BFH, s), 1l. 20 (IH brs)

le 40 Fl uoro- 3- (4-nmethoxyphenyl)
IHBN%POWSQIWM@HPN *H- qui nol i n-4-one Wi te powder

(@kh acet a fi n 1 14Cy1 ( 0O.,d6
okt B0 T e 0T, PE! (e pp 0cks 51 TR0 . m,
329?94(13$1 (4H m3~7628|4t§ 9‘3 (BH, (3H| §)126793; 104 @3k, 7.50 (24,
M b7 v . 2 7 (2H,, m, 11.24 (IH,

9 rg 7E§<§§12p esﬁf(g %cl obut y]1 25/ ﬁ%y %) | uor o- 3-

(4- et hoxyphenyl ) -1H quinolin-4- one Pale yellow

thyl acetate) Melting point 193-194C 1H NWR
E%%}@g% %f dppm 1.79-1.93 (4H, m), 2.04-2.09 (2H, m

5)-F18076- 8- B (2H e thogye thyld -§3ite tBylantirdd -62e-d |
7.11 (I H dd, J=3.8 Hz,

=6. 8 . 6.93 (3H, m),
‘“%ng"éyﬁ%rfylg.‘gg ~g9ipolin-4rogeghygrochilapide H ),
Phle?Pelldw m,\gramp a(&t&tggart But oxy-5-f | uoro- 3-
4- et hoxy pheig% iﬁ)_l H qui nol i n-4-one Pal e brown powder
t

eERDY RRigt Ethyl ether) Melting point 206-208C
1111-NI~MVRDM§NB@I) pAPpm 1.40 (9H, s), 3.76 (3H, s),

6.84-6 %731 (IH dd, J=4.3 Hz, J=8.8 Hz),
277%31%'2#)@3 08=6218, 1&) J=b.82HEZ) H 3.3 (BH.O8) ( IH, 40H28), t,

JExa8Th#) 43,81 (3H, s), 6.94-7.02 (3H, m), 7.50-7.62 (3H, m),
8.00 (1H, s), 11.16 (1H, brs)

Example 35
3—(4—Cyclopropylmethoxyphenyl)—5—fluoro—8-propoxy—lH—quinolin—4-
one

White powder (ethyl acetate)

Melting point 162-163°C

'H-NMR (DMSO-ds) dppm:

0.30-0.35 (2H, m), 0.54-0.58 (2H, m), 1.01 (3H, t, J=7.5 Hz),
1.10-1.30 (1H, m), 1.72-1.91 (2H, m), 3.80 (2H, d, J=7.0 Hz),
4.07 (2H, t, J=6.4 Hz), 6.84-6.93 (3H, m), 7.11-7.16 (1H, m),
7.50 (2H, 4, J= 8.8 Hz), 7.79 (lH, s), 11.25 (1H, brs)

Example 36
5-Fluoro—8-(2~methoxyethoxy)—3—(4-methoxyphenyl)—1H—quinolin—4—
one

Pale yellow powder (ethyl acetate)

Melting point 142-144°C

'H-NMR (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, ad, J=3.6 Hz, J=8.7 Hz), 7.53 (2H, 4,
J=8.4 Hz), 7.82 (1H, s), 11.10 (1H, brs)
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5- Fl uoro- 8-net hoxy- 3-(4-nethoxyphenyl)

- | H-gw nol i n-4-one Pal e dark brown powder %/
WO 2008130029 1H NMR (DMVBO- d6) dppm 3. 76 (3H, s)PC JBIY08/060804

(3H, s), 6.87-6.95 (3H, m), 7.15(1H, dd, J=3.8 Hz, J=
8.8 Hz), 7.54 (2H, d , J=8.‘7‘7I4Iz), 7.76 (IH, s), 11.50
(I'H, brs) Exanple 44 5-Fluoro -8-nethoxynethoxy-
3- (4- nmet hoxyphenyl )-IH -quinolin -4-one Pale dark
E,&aﬁg,we ptpwder (di chl or onet hane - met hanol ) 1H NVR (CDCl 3
. 44 (3H, s ) . 76 (3H, s , 5.
BTnglogeytqu;y 57@130r08$—Q@nmet@pxyphenyh_ -IH~ quggo%1q+4 one

Péﬂe yeilow5é?% deaHh(e¥h: leaéétaé%z , 7. 69 (IH s ),
I brs) Exanpl e 45 (3- Benzyl oxypr opoxy)

Melﬁiﬂmgupom’e 21(34r-2ri§f’<hoxyphenyl ) -1 Hquinolin- 4-one

e &D&%ﬁ)pus solid 1H NWR (DVBSQd 6) dppm
Fa 3.68 (2H, t , J=6.2Hz), 3.77 (3H,

@0-147Q2(%12Hm)3. ,1.J3620001z§ 6HAM)8 (25 $pH, 6s BA-6.9274.95 (1H,

SR oad 02 18 (i o, Sed A B by 5

(Bcari!pl 8=866 &A)2- BeBDyKbHym)o,pd)ly)zo- 51 ) usrs)- 3-

(4- met hoxyphenyl ) -IHquinolin- 4-one Dark brown

anor phous solid 1H NVR (DVBSO-ds) dppm 1.32 (3H, d ,
Exbafpl2Hz3, 3.76 (3H s), 3.98-4.24 (3H m), 4.54-4.69

( m 84-6.96 (3H, m 716 30 (6H, m), 7,54

5 °r8-,3-g£gvef?w§tf}ﬁ$afmla 9RY1Jy 8- 11011 14-ayiiplin-4-one
pddeaRRl 8ow pwdtc | (@phoRYAEEEdRYY - 5-f | uor 0- 3-

(4- met hoxyphenyl ) -2-methyl -1 Hquinolin
Melting point 198-199°C

H-NMR (CDC1;) dppm:
1.07 (3H, t, J=7.4 Hz), 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, 4,

J=8.4 Hz), 7.74 (1H, 4, J=8.2 Hz), 8.81 (1H, brs)

Example 39
5-Fluoro-3-(4-methoxyphenyl) -8- (tetrahydrofuran-2-ylmethoxy)-1H-
quinolin-4-one

Pale yellow powder (ethyl acetate)

Melting point 108-110°C

'H~NMR (DMSO-ds) dppm:

1.67-1.75 (1H, m), 1.81-1.90 (2H, m), 2.02-2.09 (1H, m), 3.65-
3.83 (2H, m), 3.75 (3H, s), 4.10 (2H, 4, J=4.6 Hz), 4.25-4.29 (1H,
m), 6.84-6.95 (3H, m), 7.17 (1H, dd, J=3.8 Hz, J=8.8 Hz), 7.53
(2H, 4, J=8.7 Hz), 7.82 (1H, s), 11.20 (1H, brs)

Example 40
5-Fluoro-3-(4-methoxyphenyl)-8-propylsulfanyl-1H~quinolin-4-one
White powder (ethyl acetate)

Melting point 173-174°C

'H-NMR (DMSO-ds) dppm:
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-4 one Amber lyst 15 (350 ng, a product of Sigma
ich Corp.) was added to a benzene solution (40 m
WOéﬂmﬂs‘@ﬁ%lopropylnethoxy 5-fl uoroanil i ne (768 FéP”W& 0804
nmol ) and et hyl a-acetyl-4- methoxyphenyl acetate (1.0
g, 4.2 mol), and the m xtures-was heated under refl ux
for 19 hours while using a Dean-Stark trap and bei ng
0§cq r(BHdl. tTh@?ehdtZ)onlnﬂQFMF&\AbB{.cml ed.7® €2dmt, J=7.2 Hz),

3 IPIRBKA) © 6 10278 N fAS) STPVel LYl kbl Bh) Oy ANG 87 (2,

Irer was conc red cell p
m)Di Jheay| (Bihéd. 2 nl) mas added to the residue, and
the m xture was heated using a mantl e heater and then
stirred for 1 hour under reflux. The reaction m xture
Exsmpleoal ed to roomtenperature and purified directly

o ek B TR T LRSS e

onAsS concentr at ed under reduced pressure, and the

resi due was recrystallized fromethyl acetate to
Palice Yy OB RATIETL A6 TRYL oRCHA®Er v pal e yel | ow

Méit%gl aempyidﬁatﬂ@w 5-f 1 uor o- 3- (4-
L. et hox dyn )-2-met hyl -1 H qui nol i n-4-one (yield: 8%.
HWEWM%”P 1 dppr:169C 1H NVR ( DMSO de) dppm

3 2 m Q55 ( . 1 37.4( !
10/19)35'1 .93 241(1 ) S)z? 04 %66939% i 2“27)6 Fi3§ (T, ?n’) B .74 (3m,
S)Hz A - 06 saus <D.4Jc®H8 Hz), - 818-—67938(63Hmm )7 110(62, dd,
rs npgu t f I

Jﬁ?pa?edjlith?ﬁ%qéaﬁeg%aﬁn%rtHaetsJo 2%%8@ Exa ﬁ‘é"ﬁ?@”'zo
(1¥si bysedorrespondi ng starting naterlals . Exanpl e 48

2-Ethyl -5-f luoro-3- (4-nmethoxyphenyl)

- 8- propoxy- | H qui nol i n-4-one Pal e brown powder (ethyl
Exaopilat €2n- hexane) Nelting point 169 171C 1H NWMR

Q%%EC§%E%§¥§Hq91u05%§3é ny}) fh:h&$%o&1n 4qgne
Pale brown powder (ethyl acetate dlethyl ether)
Melting point 206-208°C
'H-NMR (DMSO-d¢) dppm:
1.40 (9H, s), 3.76 (3H, s), 6.84-6.96 (3H, m), 7.31 (1H, 44,
J=4.3 Hz, J=8.8 Hz), 7.54 (2H, 4, J=8.8 Hz), 7.82 (1H, s), 10.95
(1H, brs)

Example 43

5-Fluoro-8-methoxy-3- (4-methoxyphenyl)-1H-quinolin-4-one

Pale dark brown powder (ethyl acetate)

'H-NMR (DMSO-ds) dppm:

3.76 (3H, s), 3.95 (3H, s), 6.87-6.95 (3H, m), 7.15(1H, dd, J=3.8
Hz, J= 8.8 Hz), 7.54 (2H, 4, J=8.7 Hz), 7.76 (1lH, s), 11.50 (1H,
brs)

Example 44
5-Fluoro-8-methoxymethoxy-3- (4-methoxyphenyl)-1H-quinolin-4-one

Pale dark brown powder (dichloromethane-methanol)
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3.77 (3H, s), 4.13 (2H, t , J=6.6 Hz), 6.81-6.95 (3H,

m), 7.05- 7.17 (3H, m, 10.40 (I H brs) Exanple 49
WG 2008480029 8- pr opoxy- 3- pyri di n- 3-yl - I H qui nol i NnPAF/airee08/060804

5- Fl uor o- 3-i odo- 8- propoxy- | H qui nol i n-4-one (600 ny,

1.73 mmol ) was suspended i n-16+ 2-di net hoxye thane (12

m). 3- pyridine boronic acid (752 ng), 1,1'- bis
'H{NMRoHERELphatpmi:no ) ferrocene di chl oro pal | adi um (11)-

l, chl.orq hape ex DRRP) ) Bl H9%),
3-Bhol 3 3T IrdBal TR caibanate atucas <aburron (3rsd”
7.08}7ves e(1added ,t 3. 5he( 2lesd t idwy -8uBpensT &P i(AH.h&d . 9-68 (1H,
b oader. The m xture was stirred at 900C for 2 hours
Tfhder a nitrogen atnosphere. After the reaction

m xture was cooled to roomtenperature, water was

added, and the resulting m xture was extracted with
EXgPRy® 4Retate. The organic |ayer was concentrated
8-YBdBENZEIBISRFoPbLS P US € 1 1i1d -Bh ¢ 4 restithigpheayl helH-quinolin-

purified by silica gel colum chromat ography
4-O8fchl orome thane : methanol = 15 : 1). The purified
DaRkOHH&Im Watorppoaens6at@d under reduced pressure, and

then recrystallized fromethanol to thereby obtain 185

"HrlRf (QYSRdEs ) $RAMS br own 5-f | uor o-

BRHOPOXY13- Rl i di Bg 3y - ¢+ Quisnokiy; 4 ome (Gwi, eky; 4.22 (2H,
2'?8%.'Eﬁ/b¥%ﬁ§'ng&éﬁoignt€82%%Zsﬂg 0C 1I—|—I\’?\]/R (DI\/Bé dG%S’jd pm
t,1986.038k) t 4.48=12H. ), 6.8A761986(3BHMIm )7 -13- slgzﬂ,ﬂr m),

_-J58. 6,93« ( . Jg878ukk, J5k2.(Qutz 11.25
7'%.113:?.91?%2)&) 'm7)',§57.kgk}'- #’42313'&,}1 : 7;73963 (((iIHH,%)SS,
(13,0bxr8)05 (IH m), 8.44-8.46 (IH m), 8.77 (IH d
J=2.1 Hz), 11.55 (IH, brs) The conpounds of the
foll owi ng Exanples 50 to 66 were prepared in the sane
Extsmmper 4as t he above Exanpl e 49, using correspondi ng

startin materials.gx le 50 _-ﬁ-} 1) - 1H-quinolin-
o PEBPEMEIROP ) Bl B2 oY daoly R P YR 2 Gagpo e
aRlee yel |l ow powder (ethanol)
Dark brown amorphous solid
H-NMR (DMSO-d¢) dppm:
1.32 (3H, d, J=6.2Hz), 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, 4, J=8.7
Hz), 7.78 (1H, s), 11.19 (1H, brs)

Example 47
8-Cyclopropylmethoxy-5-fluoro-3- (4-methoxyphenyl) -2-methyl-1H-
gquinolin-4-one

Amberlyst 15 (350 mg, a product of Sigma Aldrich Corp.)
was added to a benzene solution (40 ml) of 2-cyclopropylmethoxy-
5-fluoroaniline (760 mg, 4.2 mmol) and ethyl a-acetyl-4-
methoxyphenyl acetate (1.0 g, 4.2 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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Melting point 176-177C 1H NVR (DMSO- d6) dppm 1.02

(3H, t , J=7.3 Hz), 1.33 (3H, t , J=6.9 Hz), 1.75-1.89
W@ 20ds/150029 4. 05-4.14 (4H, m), 6.90 (IH dd, JeGr/Jr2bim/060804

J=12.1 Hz), 7.09-7.16 (2H, 7.32-7.36 (IH, m),

7.52-7.58 (IH m), 787(IH7) 11.45 (I H, s)

ale515 r - pyridin-4 -yl -
( g@. nOTT ne d(iedg%’@ E’B?eg% cﬁ?ﬁyps&ﬂ ¥{1? &mﬁ) Wef i herted
ugimignt ﬁéﬂt%]t@aﬁd-rwﬁd(ah&osui&):edpﬁbfl 1 hou2uhdbk feflux.
J=7.3 t&% 1,78-1.86 (2H,_. m) 2H, t , J=6.4
Thg, reagten ixturg wgsgceoied t?-f?”@ perpatige ppd prified
dikedtdyHey §fiidﬁ gl cglﬁﬂn(éﬂﬁom@togﬂaé? ¥ (dEkh18r8fethane :
(IH s), 52(2H ] , 0 (1H brs)

mepEhaRpile=590 5¢ Fl GOr&d- 3- 104- 'Eh%rﬁé@%fﬁéﬁyp)?oduct was

corleRt @Ry -hrtdedU raahib8a 4ot PRl € ahE OV RS e wag
(ethanol) Melting point 228-230 0C 1H- NVR ( DMSO-

rqg:ggmta}l@z_[eq From ethy!:7aga1;gt)e to, fhexnelgp qtiinnil}0 mg of

2 L(4-
s ke yoiladottisofrfobiiis R e, o
methpxypheayl M3 -mathyl- IH%JJ(r?dél,lns)@ onéd . uPiglid, 8B)s)

| ph

Me%égngug?ln%?’lpq%dég%glyH-pq(ljln%ol)| n-4-one White powder
'HE¥MRy(DMSEetda) edpivel t i ng poi nt 153- 154C 1H NVR ( DVBO- d
0 gzsg dggngz% g%) (31[:‘"54 0! 6ZE Z%xg, ('}%?H 1q3}7 (gjl_'s(%) m‘B4 3323 (3H,

s),2H,.76 (3Hr- Gs)4 szz 6289 cU K= ?dgoH?’Sﬁ <8ddﬂz,6J§g c()31;1_|Z)m)
1l e ol B e IO,

The compound of the following Example 48 was prepared
in the same manner as the above Example 47, using corresponding

starting materials.

Example 48
2-Ethyl-5-fluoro-3-(4-methoxyphenyl)-8-propoxy-1H-quinolin-4-one
Pale brown powder (ethyl acetate-n-hexane)

Melting point 169-171°C

'H-NMR (DMSO-d¢) dppm:

0.98-~1.05 (6H, m), 1.80-1.89 (2H, m), 2.56 (2H, t, J=7.5 Hz),
3.77 (34, s), 4.13 (2H, t, J=6.6 Hz), 6.81-6.95 (3H, m), 7.05-
7.17 (3H, m), 10.40 (1H, brs)

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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Exanple 54 3 - (4-Acetyl phenyl) -5-f
| uor o- 8- propoxy-1| H qui nol i n-4-one Pal e red powder

W@ edoRgfooacet at e) Melting point 180-181 0C 1H NMR/JIRMBED60804
d6) dppm 0.95 (3H, t , J=7.5 Hz), 1.71-1.83 (2H, m),
2.51 (3H, m) , 4.02 (2H, t-783=6.6 Hz), 684691
(IH m), 7.10-7.14 (IH_m), 7.72 (2H

sofigm gagbonaie agupousiseliuiiqn (3 5f Eaaéhﬁveéfes@dré@tihw the

egsu(ﬁiﬁ%;ueﬁvﬁp&a& §nPERREXYrder 4- B ERAGHENRhE NeBridd at
enzoa te powder (ethyl acetate) Melting point

90201f@@znmonﬂstdeDh@@1i&)09@ppntmqsmler(eSHAftter the 1Paction

1 )

m%%%?xg ré% &%2%31ék%gg%%kréﬁg%}ék%ge a%%r?%¥§%Ek§b. and the
résmltlgl—mmture] m&ss efryraced®awithogthgH agedatel.1 Thg organic

|H B

pyrrors%i?%%en AT ony%ujg%&%fwg%lﬁol%nﬁ the ﬁ%sj'due
w&éaI1:e1eneﬂur.u):ﬁ\b?i6 t(ygtdi)lhcac%ehtc?lmbl thnomaiogrtapd36- 237C

O

(fi G}gOfo 8 ) é%%§m2% Z_h% A M EP p\ﬁr%%%%izﬁroiiuct was
SEtis s i, i s
otiol e dheimt (intan ottt Rgpday ot dyighn 5-Ebuoro-

8= PP - sLyA-dhbyei wsiiinnal-ofe Byidid: Nesll. -
d&rrreth Ibenzam de Pal e brown powder (ethyl acetate)

Mevktt mion @0[@@;‘- n239F3PG7C
H-NMR (DMSO-d¢) dppm:

1.01 (3H, t, J=7.3 Hz), 1.77-1.86 (2H, m), 4.08 (2H, t, J=6.4 Hz),
6.93 (1H, 44, J=8.8 Hz, J=12.0 Hz), 7.13-7.18 (1H, m), 7.37-7.42
(1H, m), 7.97 (1H, s), 8.01-8.05 (1H, m), 8.44-8.46 (1H, m), 8.77
(1H, 4, J=2.1 Hz), 11.55 (1H, brs)

The compounds of the following Examples 50 to 66 were
prepared in the same manner as the above Example 49, using

corresponding starting materials.

Example 50
3-(4-Ethoxy-3-fluorophenyl)-5-fluoro-8-propoxy-1H-quinolin-4-one
Pale yellow powder (ethanol)

Melting point 176-177°C

'H-NMR (DMSO-ds) dppm:

1.02 (3H, t, J=7.3 Hz), 1.33 (3H, t, J=6.9 Hz), 1.75-1.89 (2H, m),
4.05-4.14 (4H, m), 6.90 (1H, 4d, J=8.7 Hz, J=12.1 Hz), 7.09-7.16
(2H, m), 7.32-7.36 (1H, m), 7.52-7.58 (1H, m), 7.87 (1H, s),
11.45 (1H, s)

Example 51
5-Fluoro-8-propoxy-3-pyridin-4-yl-1H-quinolin-4-one

Pale brown powder (ethanol)
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1H NMVR (DVBO-d6) dppm 1.02 (3H, t , J=7.4 Hz),

1.80-1.89 (2H, m), 2.97 (6H, s ) , 4.08 (2H t ,
wd2®s454629 , 6.89-6.93 (IH, m), 7.15-7.20Q(1H PC)JP20sBB0804

(2H, d , J=8.0 Hz), 7.67 (2H, d , J=8.0 Hz), 7.90 (IH,

s), 11.41 (IH, brs) Exanple-98-

5- Fl uor o- 3-f ur an- 2-yl - 8- propoxy- | H qui nol i n- 4-one Pal e
Majitdme pedmer23%t29iCacet ate) Melting point 210-212
1@%%@@)@(}1 ) dppm 1.02 (3H, t , J=7.4 Hz)

1.78-1.90 (2H, %410 2H, t JGGI—Iz;ll 54- 6.
1(qa4(3ﬂﬁ)t SN (|1H78rri1)367(% m214¢ 9B (7 . 2 6 4 Hz),

6.7E9X624n(%|ﬂg gg (348 . dhz, 83292 (d Hiz)s) 7.18. ¢1u(1dd, P=3).8 uz, J=8.8
H#) FITudho{ 8Hprépoise 3 ti)opBeht 20 1H ~ 19q8i- B3| (A 4-Gnel=6.1 Hz),

(ethyl acetate) Melting point 211-213C
1%?%‘)6“9&% D@E%fds) dppm 1.02 (3H, t , J=7.5 Hz).

178190(2H m), 4.10 (2H, t , J=6.5 Hz), 6.92-7.20
7.41-7.59 (2H, m), 8.34 (IH s), 11.63 (IH,

’é ﬁlea?grrpl e 60
5-3F  uwriel-GeK 6- ﬂa@mey&)mngm)x& probakyhrHr ggineicln4-8neg
Elél%t io ene- al dfihyde Wi te powder (ethyl

Bt ft"g’P RRY ?‘ﬁ HHFPL190- 1910C 1H NVR ( DVEO- d6)
MQP&ng Qht(278- 230 cJ 7 4 Hz), 1.79-1.88 (2H, m),

. 6.92-7.00 (1H, m), 7.18-7.23
&P‘)ﬂsoﬁeé.zﬁ??‘rlf d, J=5.0 Hz), (7 08 ??H, s),

180Q4(381 Og, (hkiv 3mﬁz) 9.1737¢1L 85 SQ2H,1#)404(0H, (21,S), J=6.2Hz),
l'e 61 3-(4-Dinethylanno henyl

6. %Qf 1¥or 698- ﬁr%pfb@z-'l =4di HF 1 n-3dnd - Qi ¥ pdder -10-7-15
(281 Y, 3cekayeds (4, m), 7.88 (1H, s), 11.40 (1H, brs)

Example 53

3-(4-Ethylphenyl)-5-fluoro-8-propoxy-1H-quinolin-4-one

White powder (ethyl acetate)

Melting point 153-154°C

'H-NMR (DMSO-d¢) dppm:

1.02 (3H, t, J=7.3 Hz), 1.17 (3H, t, J=7.5 Hz), 1.78-1.86 (2H, m),
2.59 (2H, q, J=7.5 Hz), 4.08 (2H, t, J=6.4 Hz), 6.89 (1H, 44,
J=8.8 Hz, J= 12.1Hz), 7.10-7.21 (3H, m), 7.50 (2H, 4, J=8.0 Hz),
7.83 (1H, s), 11.40 (1H, brs)

Example 54

3-(4-Acetylphenyl)-5-£fluoro-8-propoxy-1H-quinolin-4-one

Pale red powder (ethyl acetate)

Melting point 180-181°C

'H-NMR (DMSO-d¢) dppm:

0.95 (3H, t, J=7.5 Hz), 1.71-1.83 (2H, m), 2.51 (3H, m), 4.02 (2H,
t, J=6.6 Hz), 6.84-6.91 (1H, m), 7.10-7.14 (1H, m), 7.72 (2H, 4,
J=8.4 Hz), 7.87-7.90 (3H, m), 11.40 (1H, brs)
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Mel ting point 206-207 OC 1H NVR (DMSO-d6) dppm 1 . 01
(3H, t , J=7 . 4 H) , 1. 79-1 . 8 ( 2H m , 2. 90
W@ gadg/1s009 , 4 . 07 ( 2H, t , J=6 . 4 Hz) , 6 .PQUIK20@&H4)60804
d, J=9. OH) , 6. 82-6. 90O (IH m , 7. 09- 7.
14(IHn),7,45(2H,d8,0-J:9.OHz),7.76(

I H, Srr% . 18 ( IH brs) Exanple 623- (3
Exampihe §hox gphenyl)

| Yo X 420 S1RAVS
v L BB YR e g s

be(1m©ed6) dppm 1.02 (3H, t , J=7.5 Hz), 1.78-1.88

6 07 (2H, t , 3=6.4 Hz),
W%%Espghé‘?r(&%ﬁ‘ﬁ ﬁce]%’é%ﬁ? 16 (2H m), 7.30 (1H s),
Mdl.taﬁg(bbhns)zonnoz&(l H, brs) Exanple 63 5-Fl uoro- 3-
1. B 3-yl) -8-propoxy-I|H quinolin-4-one
H\/\ﬁ“ﬁi povvder" eéé{ﬁ acetate) Melting point 215- 216C
1101 NIeR, (IBIVBG‘):'EJI Hippm1.¥762.98BH 2H, m)]=3. BGH(z:)H 4.09 (2H,

'HZI)77 6.5 g%)gzgé’d@q” (iﬁ (3g|4 71179%(?% fﬁﬂ) m); 7783 g%“ d.

J42H wx), 8.85-1.d8 (SH, i, 30 (deH,(1kEr; shrExanpl e 64
3-(2, 6- Di met hoxypyri di n- 3-yl ) -5-fl uor o- 8- propoxy-I H qu
inolin-4- one Pale red powder (ethyl acetate) Ml ting

EM‘P’]_TG £88-199C 1H NWR (DMSO-d6) dppm 1.01 (3H, t ,

176190Q2Hs 3.83 (3H, s) 389|(J§H

5-3131110500? poeposy-3-J46 (BYFEgLidingy I-pRrbenyl )pheny Ly {H-

qtﬁrﬁﬁ1§124ﬁéH M, 7.13-7.17 (IH, m), 7.68 (IH d ,
.1 Hz), 7.81 (IH, s), 11.23 (IH, brs)
Pale red powder (ethyl acetate)

Melting point 236-237°C

'H-NMR (DMSO-d¢) dppm:

1.02 (3H, t, J=7.4 Hz), 1.79-1.89 (6H, m), 3.43-3.49 (4H, m),
4.08 (2H, t, J=6.5 Hz), 6.89-6.97 (1H, m), 7.15-7.20 (1H, m),
7.51 (2H, 4, J=8.6 Hz), 7.67 (2H, 4, J=8.6 Hz), 7.90 (1lH, s),
11.40 (1H, brs)

Example 57
4-(5-Fluoro-4-0xo-8-propoxy-1,4-dihydroquinolin-3-yl1l)-N,N-
dimethylbenzamide

Pale brown powder (ethyl acetate)

Melting point 235-237°C

'H-NMR (DMSO-dg) dppm:

1.02 (3H, t, J=7.4 Hz), 1.80-1.89 (2H, m), 2.97 (6H, s), 4.08 (2H,
t, J=6.4 Hz), 6.89-6.93 (1H, m), 7.15-7.20(1H, m), 7.39 (2H, 4,
J=8.0 Hz), 7.67 (2H, 4, J=8.0 Hz), 7.90 (1H, s), 11.41 (1H, brs)

Example 58
5-Fluoro-3-furan-2-yl-8-propoxy-1lH-quinolin-4-one
Pale brown powder (ethyl acetate)

Melting point 210-212°C
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Exanpl e 65 3-(2, 5-Di net hoxyphenyl)
-5-fl uoro- 8- propoxy-| H qui nol i n-4-one Pal e red powder
W@ edoRgfooacet at e) Melting point 156- 157C 1H NVRPCTIERMS/060804
dé) dppm 1.03 (3H, t , J=7.3 Hz), 1.80-1.90 (2H, m),
3.65 (3H, s), 3.71 (3H, s),-809 (2H t , J=6.3 Hz),
6.87-6.91 (4H, m), 6.94-6.95 (IH, m),7.73 (IH s),
'H-NMR1 §DMISOLAPr spplExanpl e 66

éj%lq@* hg&ygfxghylg%y%uﬁg}/%ﬁ%%{gﬁw £10 (2H, t. J=6.6 Hz),

er
6.68t8)y86 gaet, ame; n6 hexawn®p NEHL im), p70|1r'-ﬂ‘-715® ¥, 0, 7-64-

6) 9P 340 ( m), 0.57-0.64

7. ?%ﬂm ;BN??% ’3‘% qun' 7 %ﬁ’%’s U s). 3092 (2H,

, J=7.2Hz), 460(2H q, J=6.8 Hz), 6.91-6.99 (3H,

m), 7.17 (IH, dd, J=4.5 Hz, J=8.9 Hz), 7.60 (2H d
Exgmple §%) 7.98 (IH, s ) Exanple 67 5-Fluoro- 3-

5- ?ﬂu@fﬁlﬁDﬁﬁﬂﬁ%&th -thiophen-2-yl-1H-quinolin-4-one

- 2-met hyl - 8- pr opox§ | H qui nol i n-4-one 5-Fl uor o-
Pale Hefd- POZ‘de?ét LD - I Hquinolin- 4-one (400

[ET? ¢et hoxyphenyl boronic acid (504 ng,
Meggﬁn%'n%(ﬂj) 1)11 ngl s (di phenyl phosphi no) ferrocene

Hﬂml‘ﬂhl((ﬂl‘@%éb) &omh (11)-di chl oro net hane conpl ex (PdC

1. %&DKEE )t) $3PS ) Oll?sfﬁmjo )(zﬁndm§ 2N, §@d021{n t, J=6.5 Hz),
onate aqueous soI ution (1 m) were added t
6.9227d20e(3hoxmle Thahe7 (39 rfi2H, @hd 8 het nfiLH: uPé wé% 63 (1H,
b heated at 1700C for 10 m nutes (m crowave reactor)
e reaction m xture was cooled to roomtenperature,

and fiItration with Celite was carried out. The

fil %&n was extracted with dichl oronethane , and

EXAH 8d th water. The organic |ayer was dried over
3-mhyd oS - SRGReS-propoky ol 61- &ihgdrbeninohiced-ya) tdiophene-2-

under. reduced pressure. The residue was then purified
carpaddphEde gel col unm chronat ogr aphy
White powder (ethyl acetate)

Melting point 190-191°C

H-NMR (DMSO-dg) dppm:

1.01 (3H, t, J=7.4 Hz), 1.79-1.88 (2H, m), 4.08 (3H, t, J=6.5 Hz),
6.92-7.00 (1H, m), 7.18-7.23 (1H, m), 7.32 (1H, 4, J=5.0 Hz),

7.98 (1H, s), 8.04-8.06 (1H, m), 9.73 (14, s), 11.40 (1H, brs)

Example 61
3—(4—Dimethylaminophenyl)—5—fluoro-8-propoxy—lH—quinolin—4—one
White powder (ethyl acetate)

Melting point 206-207°C

'H-NMR (DMSO-d¢) dppm:

1.01 (34, t, J=7.4 Hz), 1.79-1.88 (2H, m), 2.90 (6H, s), 4.07 (2H,
t, J=6.4 Hz), 6.71 (2H, 4, J=9.0 Hz), 6.82-6.90 (1H, m), 7.09-
7.14 (1H, m), 7,45 (2H, 4, J=9.0 Hz), 7.76 (1H, s), 11.18 (1H,
brs)

Example 62



10

15

20

25

30

35

(di chl oronet hane : methanol = 100 : O (r) 40 : 1). The

purified product was concentrated under reduced
WORBHEWPX, and the residue was recrystalli zed PGISHR008/060804

ethyl acetate to thereby obtain 230 ng of powdery

white 5-fluoro-3- (4-nethoxyptenyl) -2-nethyl

- 8- propoxy- | ui n I|n- -one ield: 6

3205 M- B R bometiy & & Py b agibi in-1one
PAT - redipowddr 7 e dhP0 a(czeidatm) 2.23 (3H, s ) , 3.76
(3Hs ) , 4. 10 (2H t , J=6 . 5 Hz) , 6. 93-6 . 95
MePHingypoiny 21%7218°Co9 (2H, m) , 7 . 72-7 . 73 ( I H
Hr)Nm (omMs83ad) bbpms ) . 10 . 50 ( IH brs ) The

onpounds of the follow ng nples 68 to 85 wer

1 pPepkitbd tin IrfleSsHb: arfier - 58 THE, dBlw e BB BY, 4.07 (2H,

tusylw £ 84S eoaﬁlaggﬁt@@ﬂlm n’ﬂt(ﬁf—lﬁll% (Eﬁarm*eﬁ%o (1H, s),
5-Fl uoro- "2- 8- propoxy- 3-pyridin-

7I-${2qUinoIS|)n 13. a&e(w». trspowder (ethyl acetate)

Mel ting point 190-1920C 1H NMR (DVMSO-dg) dppm 0. 99

(3H, t , J=7.5 Hz), 1.77-1.89 (2H, m), 2.27 (3H, s),
Edafi@ld B3 t , J=6.7 Hz), 6.85-6.93 (IH m), 7.16-7.21

syl GRS v B Sobbakp- Ghtno tn-4-one

Wﬁlfdz Usowaier? { Behiry | acekgire)poxy - 3 pyridi n-

]¥I -1 H quinglin-_4-one Wite powder (ethyl acetate)
MRAF R PHEtN2156319660C 1H NVR (DMSO- d6) dppm 0. 99
H-3MR t(DMSd-&e)5dbp)n 1.78-1.92 (2H m), 2.28 (3H, s),

4,12 6..86-6. 94 (| , 7.17-7.21
Lep#, ¢ ) 7359 Pzﬁz)d RS 61H£;°-H nbs 1 ' (gH. s{:74.08 (2m,

thzy=6 19.52) (|6Hy81b6896 EK@ﬂphﬁ 7§.14-7.19 (1H, m), 7.77-7.99 (2H,
5- Fl uor o- 2- met hy! - 8- ropoxg (4-trif
ml)uoﬁtﬁl%t(ri‘é%yﬁﬁen}i):" R 55)n - 4- one

Example 64
3-(2,6-Dimethoxypyridin-3-yl)-5-fluoro-8-propoxy-1H-quinolin-4-
one

Pale red powder (ethyl acetate)

Melting point 198-199°C

'H-NMR (DMSO-ds) dppm:

1.01 (3H, t, J=7.3 Hz), 1.76-1.90 (2H, s), 3.83 (3H, s). 3.89 (3H,
s), 4.07 (2H, t, J=6.3 Hz), 6.39 (1H, d, J=7.1 Hz), 6.86-6.94 (1H,
m), 7.13-7.17 (1H, m), 7.68 (1H, 4, J=7.1 Hz), 7.81 (1H, s),

11.23 (1H, brs)

Example 65

3-(2,5-Dimethoxyphenyl) -5-fluoro-8-propoxy-1H-quinolin-4-one
APale red powder (ethyl acetate)

Melting point 156-157°C

'H-NMR (DMSO-dg) dppm:

1.03 (3H, t, J=7.3 Hz), 1.80-1.90 (2H, m), 3.65 (3H, s), 3.71 (3H,
s), 4.09 (2H, t, J=6.3 Hz), 6.87-6.91 (4H, m), 6.94-6.95 (1H, m),
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Pal e yel | ow powder (ethyl acetate) Melting point
167-168 0C 1H NWVR (DVMSO-d6) dppm O . 99 (3H, t , J=7

WO 2@8kg029 1 . 78-1 . 92 (2H, m , 2 . 25 ( 3HCHID2008/060804

10(2H,t,J:6.6Hz),6.83-6.92(IH,n),?
157.20(IH , 7. 383 . 38 (44 m , 10 . 64
s) Exanpl e 71 3- (4- Et hyl phenyl)
7. %3fq]&br §J2- ilr%t}ﬁ/lué{ plbgﬁéxy | H qui nol i n-4-one Pal e
red powder (ethyl acetate) Melting point 221-222C

1H NVR (DVBO- d5) dppm 0.99 (3H, t , J=7.3 Hz), 1.18
Exappleg 66 J=7.5 Hz), 1.80-1.89 (2H, m), 2.23 (3H s),

Jahw1451 - -1H-
B oL PR ety 3 oty s SEL n eEn B ey -1
abiryLlimpcArpne 72

hen-2-yl - | H |
B R B e el ng point
ME@BBiRB40ihH- NMR-1ENWBO-d6 ) dppm O . 98 (3H, t , J=

7
13 77-1. 89 (2H m , 2 . 46 ( 3H s ) . 4.
*ff'f’@APM%O de)_GPPME "1y "6 . 86-7 . 20 ( 4H, n) . 7

052470 3655 261, | ) , NP .57+ me4 1QH( Wy, brz)-IEaemgus,78), 3.75 (3H,

(4 yl.a P -
515 310G ot 1y A odof9- (Hhuidoli-BaHBhe Guitr§ 99 (3H,
mevwien ((amﬂjybdac&-tza.tse)ﬂzlvbbeeng ®o) Nt7.295(267 AC Hd.NVRz),

d6) dppm 1 . 00 (3H, t , J=7 . 5 H) , 1. 80-1

79§(3(PéHs)n) , 2. 26(3H s), 2. 91 (6H s) , 4.
11 (2H, t , J=6 . 6 Hz ) , 6 . 72 (2H d , J=8 . 7 Hz)

6. 80-6 . 89 ( IH m , 7 .00 (2H, d, J=8 . 7 Hz) ,
Eyampke 67 = 17 ( IH, m) , 10 . 45 (IH, brs) Exanple 74

5-Fluoro-3-(4-methoxyphenyl)-2-methyl-8-propoxy-1H-quinolin-4-one
5-Fluoro-3-iodo-2-methyl-8-propoxy-1H-quinolin-4-one
(400 mg, 1.11 mmol), 4-methoxyphenyl boronic acid (504 mg, 3.3
mmol), 1,1’'-bis(diphenylphosphino)ferrocene dichloro palladium
(II)-dichloro methane complex (PACl,(DPPF)) (100 mg, 0.12 mmol)
and a 2N sodium carbonate aqueous solution (1 ml) were added to
1,2-dimethoxyethane (3 ml), and the mixture was heated at 170°C
for 10 minutes (microwave reactor). The reaction mixture was
cooled to room temperature, and filtration with Celite was
carried out. The filtrate was extracted with dichloromethane, and
washed with water. The organic layer was dried over anhydrous
magnesium sulfate, and then concentrated under reduced pressure.
The residue was then purified by silica gel column chromatography
(dichloromethane : methanol = 100 : 0 —> 40 : 1). The purified
product was concentrated under reduced pressure, and the reéidue
was recrystallized from ethyl acetate to thereby obtain 230 mg of
powdery white 5-fluoro-3-(4-methoxyphenyl)-2-methyl-8-propoxy-1H-
quinolin-4-one (yield: 61%).
Melting point 211-212°C
'H-NMR (DMSO-ds) dppm:
0.98 (3H, t, J=7.3 Hz), 1.79-1.90 (2H, m), 2.23 (3H, s), 3.76 (3H,
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5- Fl uoro-3- (4-fluorophenyl)

- 2- et hyl - 8- propoxy-1| H qui nol i n-4- one Pal e brown
w@owdasootet hyl acetate) Melting point 196-197 BQr/IndoddiRos04
(DVMSO-d6) dppm 1 . 00 (3H, t , J=7 . 3 Hz) , 1. 80-1

91(2Hn),2.25(3H -84y 4.12(2Ht,

8 Hz) , 6 . 84-6 . m _ {1 Mo
i@looGZP(. Ith, Jbﬁs§ Ek?a)rrplﬁe9$5639%2(%ﬁa"ﬁet Ho%p e‘?ﬂ/l(rrpﬂ' m) .,
7§ f7"7'§r%§,rﬂi? Zﬁ? ErePRXY - hb- 8¢ (8t Brsq- one Pal e

brovvn po acet'ate) Melting point 100-101 OC
1H-NI\/R(DI\/ISOde) dppm 0.99 (3H, t , J=7.5 Hz),

1.80-1.8 2 %)l 1 éﬁ'p‘h ) 785 were
(3H, s), Q‘Eg gl')r{l dts2 DJf téé ’_%oﬂcswﬁlg(agi: s 5%§ (628H%0m) w
prép8fed. Ddl t{iHsame) paner a5 the( abpvenBxampded$7¢ | peing
76, 5-Fl HelgoR furan -2-yl-2-nethyl
°°?§?%P8B€}n&?9 SRR e e §one Pal e brown powder
(et hyl acet at e) I\/leltl ng poi nt 203-204 0C 1H NWMR
|Tge) dppm 0.99 (3H, t , J=7.5 Hz), 1.78-1.89
2.47 (3H, s), 4.10 (2H, t , J=6.8 Hz),
J@lﬁ@r@ 54méﬂH$l—@Lbro§o£§L3iﬂ¥&16hﬂ—3nyl 115-gBAn6196-4{1dde
15-7. % 67-7.68 (IH m), 10.66 (IH,
Whi‘at)a E?‘dﬁ%?e(eft'}“yé BEEBRERB- (4- met hoxyphenyl )
op lighbalor omet hyl - | Hqui nolin -4-one Wiite
Melgtvé}g Eﬁfﬁexgmel-gfze(tyhyl acetate) Melting point 170-171
HGMHL GVRPRIE) dppm 1.00 (3H, t , J=7.3 Hz),

0 3997Q3ﬁ 99 (2 5“132:) 31897(§|‘!39 S02H 4m])1 62bly t3u, X96. 2.12 (2H,
6.98" (2H, , g 7. 15- 4H m
,1@>§17(Hﬁ) b65§5 6. 93 (1H m). 7.16- 7 21 (1H, m), ’7.38-7.43 (1H,

m), 7.63-7.67 (1H, m). 8.40-8.50 (2H, m), 10.70 (1lH, brs)

Example 69
5-Fluoro-2-methyl-8-propoxy-3-pyridin-4-yl-1H-quinolin-4-one
White powder (ethyl acetate)

Melting point 265-266°C

H-NMR (DMSO-d¢) dppm:

0.99 (3H, t, J=7.5 Hz), 1.78-1.92 (2H, m), 2.28 (3H, s), 4.12 (2H,

t, J=6.8 Hz), 6.86-6.94 (1H, m), 7.17-7.21 (1H, m), 7.25 (2H, 4,
J=6.0 Hz), 8.55 (2H, 4, J=6.0 Hz), 10.72 (1lH, brs)

Example 70

5-Fluoro-2-methyl-8-propoxy-3- (4-trifluoromethoxyphenyl)-1H-
quinolin-4-one

Pale yellow powder (ethyl acetate)

Melting point 167-168°C
'H-NMR (DMSO-ds) dppm:

0.99 (3H, t, J=7.3 Hz), 1.78-1.92 (2H, m), 2.25 (3H, s), 4.10 (2H,

t, J=6.6 Hz), 6.83-6.92 (1H, m), 7.15-7.20 (1H, m), 7.31-7.38 (4H,
m), 10.64 (1lH, brs) '
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WOZIBIFYR24- one Pal e yel | ow powder (n-hexane-

Exanpl e 78

5- Fl uor o-3-furan-2-yl -8-propoxy-2-trifluoromethyl -1 H
y pr opoxy ggﬁé}mos/o 804

acetate) Melting point 134-136 OCLH NVR ( DMSO d6)

dppm 0.99 (3H, t , J=7.5 HzB5-1.76-1.90 (2H, m),

4.11 (2H, t , J=6.6 Hz), 6.59-6.65 (2H, m), 7.21-7.33
Exgmpleny}, 7.81 (IH, m), 10.08 (IH, brs) Exanple 79

R T e s

Palle- hedamvcmmyletayétmﬁaﬂwl ting point 176-1770C
DVBQ.46) _dppm 1.00 (3H, t , J=7.4 Hz),
Nb%ﬁiéglpéﬁwigﬁﬂ-kFg‘Pz 94 (6H, s), 4.11 (2H, t , J=6.6

HHNR @MED-G2H, dgbm: J=8.8 Hz), 7.03 (2H, d , J=8.8 Hz),
0§52 Lt 26, (2 Ty 10:09 (A &7 9B ® Phor oo . m,

-25 f(tsu\%@),S mrs\fngn ZthrJ=f7I mﬂazeltwiolﬂml r&g/LFes .6 Hz),
one te 8]9] er exane- et Yy acet at e ti ng
630 Re B BT 6 30 1 e R (VBT d b 54 G- BEE)
J=7.3 Hz), 1.20 (3H, t , J=7.5 Hz), 1.77-1.91 (2H m
), 2.62-2.71 (2H, q , J=7.5 Hz), 4.12 (2H, t , J=6.6
Exggple7733.7.29 (6H, n), 10.23 (IH, brs) Exanple 81

5-71Gb¥eL S ﬁ%tﬂyﬁ %|P95 6§§U§Ufbloﬁﬁen 2—yl 1H-quinolin-4-one

- 8- propoxy-2-trifluorometh ui nolin -4-"'one Brown
WhidRdpewder hestdyd- ecalatalket ate) Melting point 154-155C

Melting point 233-234°C

H-NMR (DMSO-d¢) dppm:

0.98 (3H, t, J=7.3 Hz), 1.77-1.89 (2H, m), 2.46 (3H, s), 4.11 (2H,
t, J=6.8 Hz), 6.86-7.20 (4H, m), 7.52-7.55 (1H, m), 10.70 (1H,
brs)

Example 73
3—(4—Dimethylaminophenyl)—5—fluoro-2—methyl—8—proboxy—lH—
quinolin-4-one

White powder (ethyl acetate)

Melting point 255-257°C

'H-NMR (DMSO-ds) dppm:

1.00 (3H, t, J=7.5 Hz), 1.80-1.90 (2H, m), 2.26 (3H, s), 2.91 (6H,
s), 4.11 (2H, t, J=6.6 Hz), 6.72 (2H, d, J=8.7 Hz), 6.80-6.89 (1H,
m), 7.00 (2H, 4, J=8.7 Hz), 7.11-7.17 (1H, m), 10.45 (1H, brs)

Example 74

5-Fluoro-3-(4-fluorophenyl) -2-methyl-8-propoxy-1H-quinolin-4-one
Pale brown powder (ethyl acetate)

Melting point 196-197°C

'H-NMR (DMSO-ds) dppm:

1.00 (3H, t, J=7.3 Hz), 1.80-1.91 (2H, m), 2.25 (3H, s), 4.12 (2H,
t, 6.8 Hz), 6.84-6.92 (1H, m), 7.15-7.29 (5H, m), 10.06 (1H, brs)
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1H NVR (DMSO d6) dppm 1.02 (3H, t , J=7.3 Hz)

1.81-1.89 (2H, m), 4.13 (2H, t , J=6.5 Hz), 31
WORKFISMR 7 80-7.86 (IH, m), 8 08 (IH, s ) PEUJIZ%POS/%OSO“

(I'H, brs)Exanple 82 5-Fl uoro -8-propoxy- 3- (4 trifluor

omet hoxypheny 1)-2- trifl u0'r8cﬁ1'et hyl -1Hquinolin

-4-one Pal e red powder (n-hexane-ethyl acetate)

Mel ting point 143-144C 1H NVR (DMSO-de) dppm 1.00
Exgﬁﬂet-;g, J=7.3 Hz), 1.77-1.91 (2H, m), 4.12 (2H t

3=6.6 Hz), 7.19-7.54 (6H, m), 10.44 (IH brs) ampl e
3-§62, S-wmxzph%ﬂ)oﬁrlflgor?nzmﬂwyéﬁeﬁg)mxy 1H-quinolin-
4-58sPropoxy-1 Hquinolin-4- one Wite powder (ethyl

acet at e- n- hexane) Melting point 195-197C 1H NWR

PaleNBmie) pepgar (ethydo aceldate), J=7 . 3 Hz) , 1 . 16
78-1. 92 ((2H m , 2

Me?sg”ég Pdd‘PJC_ZPﬁ P . .1'77 (3H, s ) , 4. 13 (2H t ,

HIMR (DNISGIZC)ls) dppm: 84- 7. 22 (6H, n) , 8. 98( | H,

S npl.g -8 | upr 3Ltur yl
O'Q{; ?%‘gé%y 'Jle—l—l-'éuﬁngrlif)]-éb4 1or?g }Jowder ?Iﬁ ?? 3.65 (3H,
s)acatza -3kt thane)lm/quH,ng,pm:ﬂtS ]Hz3)— 1546(1:—6PEN|\,4:2H m)

6'%@@%‘&%2,}“%%310-%%*7@& (ﬁrﬁ) L b ?Qlél%[rgﬁéﬂr 4,12

(2H ¢, 96 4 o). 6486.54(2H m). 6.90-6.98 (IH,

M) 20725 (1H m), 7.69-7.70 (IH m), 9.29 (IH
Exgiale Bénpl e 85 5- Fl uor o- 8- pr opoxy- 3- t hi ophen- 2-yI -
5-21t6+4 - 3 4r@Reb byl =2 Intdtiyi1nel pRopoxy-1H-quinolin-4-one

Pale brown powder (ethyl acetate)

Melting point 203-204°C

H-NMR (DMSO-d¢) 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 Hz), 6.52-6.54 (1H, m), 6.67-6.69 (1H, m), 6.86-6.95 (1H,
m), 7.15-7.20 (1H, m), 7.67-7.68 (1H, m), 10.66 (1H, m) |

Example 77

5-Fluoro-3- (4-methoxyphenyl) -8-propoxy-2-trifluoromethyl-1H-
guinolin-4-one

White powder (n-hexane-ethyl acetate)

Melting point 170-171°C

'H-NMR (DMSO-ds) dppm:

1.00 (3H, t, J=7.3 Hz), 1.76-1.90 (2H, m), 3.80 (3H, s), 4.11 (2H,
t, J=6.5 Hz), 6.98 (2H, 4, J=8.7 Hz), 7.15-7.25 (4H, m), 10.1l1

(1H, brs)

Example 78
5-Fluoro-3-furan-2-yl-8-propoxy-2-trifluoromethyl-1H~quinolin-4-
one

Pale yellow powder (n-hexane-ethyl acetate)

Melting point 134-136°C
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4-one Pal e yel |l ow powder (ethyl acetate-n-hexane)
Mel ting point 149-150 0C 1H NMR (DVBO- de) dppm 1. 00

W@ 348/150029 J=7.4 Hz), 1.76-1.90 (2H, m), 4.11 PCHIP2008/060804
6.4 Hz), 7.10-7.30 (4H, m, 7.72-7.75 (IH, m), 10.52
(IH brs) Exanple 86 ~-87-

. 5- Fl uor o- 8-furan- 2-yl - 3- (4- met hoxyphenyl )

H=-NMR o(AMFO--drn) Apmme 8- br onp- 5-f | uor o- 3-

- hoxyphenw | Hy g4l nold N-4z.0ne, (150 .43
0'%?}0@1‘: o %‘?;)r‘f’ %‘5?62?{*%?."#21@@%%?'1?31#?%%%%3 ,%'1:’1@6 Hz).
6.596. 68l (Renw)phdspht ha3 f(@tr, om@¢ne7 ddlchlisr,ompal L@adiginiH,
- BI)- di chl oronme t hane conpl ex (Pdd 2(DPPF)) (35 ng,

704 mvol ) and a 2N sodi um car bonat e aqueous sol ution

(1 mM) were added to 1, 2- dinmethoxye thane (3 m), and

the m xture was heated at 1800C for 10 m nutes
Ex@PLPoliive reactor) . After the reaction nixture was
3-G@obede ity IAAMOPRERET P3N uctC BL BF SFt-PARe i $BSoromethyl -

added, _and then filtration with Celite was carried
HHsqinghin 14190t e was extracted with di chl or omet hane
Pa@.@dyéﬁﬁm%dﬁddtaﬁ' (BLRExan® t@dapbEtd@yLer Was dried

over anhydrous magnesi um sul fate, and then
Medghpgnpeinted 76nd@7°G educed pressure. The residue was
gleg ?ﬂﬁbLhFﬂ msilica gel columm chromatography

(di chl oronet’hané) . The purified product was
1.08né8H:t rt etk TutdEE ) 1 eduded! RledHn em) and. 9hel Gibsisdue4 .11 (2H,

Sel tad ez fromp- - et hyl et.at e_

o ar by L &7 OO e or SoaaRy of 1 bt (A oange ® 2

7.21f7ud4 ot BL, fm)r,ah020§| ¢13L,( brsiet hoxyphenyl)
-lHquinolin-4-one (yield: 70%9. Melting point
209-2110C 1H NWR (DMSO d6) dppm 3.79 (3H, s), ,

ExGmpde6807 (IH, m), 6.96-7.00 (3H m), 7.07-7.15 (IH

- s F O e Ras S R ePPiT A Earee B i b
quimbgipsepaieed in the sane manner as the above Exanpl e

wile BShS SOLHERANIL AN LRLRg T erTal s

Melting point 187-188°C

'H-NMR (DMSO-ds) dppm:

1.00 (3H, t, J=7.3 Hz), 1.20 (3H, t, J=7.5 Hz), 1.77-1.91 (2H, m),
2.62-2.71 (2H, g, J=7.5 Hz), 4.12 (2H, t, J=6.6 Hz), 7.13-7.29

(6H, m), 10.23 (1H, brs)

Example 81
5-Fluoro-3-(4-fluorophenyl)-8-propoxy-2-trifluoromethyl-1H-
quinolin-4-one

Brown powder (n-hexane-ethyl acetate)

Melting point 154-155°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)



10

15

20

25

30

35

Exanpl e 87 5-Fl uoro- 3-(4-nethoxyphenyl )-8-thiophen-
3-yl- IHquinolin- 4-one Pale yell ow powder (ethyl
w@e®saswro Mel ting point 183- 184C1H NVR ( DVBO- PG/ JRIPERA60804
3.76 (3H, s), 6.93-7.09 (3H m), 7.30-7.32 (IH m),
7.49-7.54 (3H, m, 7.76-7.888-3H m), 10.64 (IH, brs)
Exanpl e 88 8-Benzo [b Jthiophen- 2 -yl -5-fluoro -3-
?\Wplr?etsﬁoxyphenyl )-1Hquinolin- 4-one Pale yellow

3‘@?9%4’?%“363@%2*%%%&%%%% B

trﬂmerbmthEHH-rqu)anIlB%-‘fom (2H, m), 7.84-7.99 (5H,

Paj% %ii)ﬁ%ﬁ#ﬂ%xo xgxl‘lpr opo ?c?e}a&eﬂydr oqui nolin-3-yl)b

MeHﬂizrfﬂ oantdldetimdc4- (5-f Iuoro 4- 0X0- 8- pr opoxy- |

Kpsﬁg%@lf olin- 3-yl)benzoate (330 ny, 0.93
S

B &hded in a mixed sol vent of et hanol (3
1. (lfﬂ)(EH-D,d tTHE= (733 rﬂ{z)) A .7724Noh i {2l pmhydr.a2i (2Haquealsss.6 Hz),

solutlo 2 S, a and the m xture was stirred
7- 13- T%m Pg tﬂf@‘tf grdLﬁB Boits . vater was added to
t he reactlon m xture, and then the resulting mxture

was extracted with dichl oromethane . The organic | ayer
Exgplevdshed with water, dried over magnesium sul fate,

5 PI\bRANCEBLEAL AL 19 (U-HBERSx KAty INedupe &Eyesmt 1h81in-4-
t her eby obtgln 00 r&g of pomder;}’\r/\)hltg Qp (5- «®

Oon¢| uor o- 4- oxo- 8- propoxy- | , 4-di hydr oqui nol i n- 3-yl ) benzoi

thtég‘iéd‘\iﬂﬂj Sggh}ug %@eta%@'—hm& $M30d 6) dppm

1. 07( J=7.3 Hz), 1.80-1.91(2H m),
MeZit095 Aolift2M95¢197°0=6. 4 Hz), 6.85-7.24(3H, m), 7

Lo X551 862 .7.92-7.95(2H, m), 11.51(1H brs),

w68, o845, b

1.00 (34, t, J=7.3 Hz), 1.16 (6H, 4, J=7.0 Hz), 1.78-1.92 (2H, m),
2.86-2.97 (1H, m), 3.77 (3H, s), 4.13 (2H, t, J=6.4 Hz), 6.84-
7.22 (6H, m), 8.98 (1H, brs)

Example 84
5-Fluoro-3-furan-2-yl-2-isopropyl-8-propoxy-1H-quinolin-4-one
White powder (ethyl acetate-n-hexane)

Melting point 113-114°C

H-NMR (DMSO-dgs) dppm:

0.99 (3H, t, J=7.5 Hz), 1.21(6H, 4, J=7.0 Hz), 1.80-1.89 (2H, m),
3.11-3.16 (1H, m), 4.12 (2H, t, J=6.4 Hz), 6.48-6.54 (2H, m),
6.90-6.98 (1H, m), 7.20-7.25 (1H, m), 7.69-7.70 (1H, m), 9.29 (1H,
brs)

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:
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Exanpl e 90 5-Fl uoro-3- [4-(norpholine- 4-carbonyl)
phenyl ] -8-propoxy-I| Hqui nolin- 4-one 4-(5-Fluor o
WO 280858029 8- pr opoxy -1, 4- di hydroqui nol i n - 3- yPFBERZ1§/P60804
acid (260 ng, 0.76 mmol) , norpholine (99.5 ny, 1.14
mmol) , WSC (189 ng, 0.99 prsdF) and HOBT (151 nmg,
0.99 mmol ) were added to DVF (10 m ), and the m xture
1408s (38 r EedIzt- 4 8o t EnPperbt® d 2Horm) 5 ‘ho]ulr d2HThé, 6.4 Hz),
7 I@AGL kgn X e ent atgd d
63@533?e Eﬁ dygthﬁgsﬁgﬂg Qﬁi %ﬁ E’mu?lﬁf ed bggglllca
gel colum chronatography (dlchlorone t hane : net hano
= : ) . The purified product was concentrated
Exaﬁﬁgg Péduced pressure, and the residue was
5+E&uoygtakfmzan+Zﬂyiﬁﬁe(hymethnxy@henym)ttquﬂnpoahhanrbﬁﬁ)

ot b B 1 £1 Gla 29 Se ot - Yo in- 4-ome
(150 ﬂigd 0253/1)mmd\15| t Qngum @o%cfaﬁlaqo% gigl\gﬁ g.a[’s/ﬁgnol) )
1 305 B B eny Lo pnineyterigeane a38hTerq il 1535Gm ol b -

d:l(dtifll.orﬁin)zthané-ﬁzo?npa_bx( Urlicm(bppi‘)ﬂl( 3iRMhg,d 0. 04 80} )HEhA a 2N
69 (2H d, J=8.3 Hz). 7.91 (IH s) T1 41 (I'H brs)

%P@r‘g&n@t%weug S?h“‘??é%%d)lyﬁ‘ﬁénwre added to 1,2-
dﬁnéth%%&gﬂl?@e P(raoﬂ%&)sy Eﬁh q&ﬂ{%ﬂx‘&uﬁ‘e gs %%dié&% for 10

was ad ed to
m%ﬁﬂﬁ?ﬁléﬂl?HQWﬁﬁ% n?ﬁ¢5°¥?tuﬁﬁiﬁ¥-Ghenﬁﬂﬁ@ﬁgqﬂnéﬁyiyreswas

cdY1ROXY- LEbA Uﬁéﬂ@e‘rﬁtﬂrgned:ﬂcﬁgxmetﬂagg v?g(;gr) ahgey? and then

m xture was stifred room tenperat ure
fightmgtdon wktinJeliiggi wes(cmsrnmgi oute Whelfjilatedues
t r tirr
G2t AN CLBRC ARG A eHEH M el B rgantc
layere wvaddddied dveer aaaydromsrmagnwseumossbﬁﬂwatanﬂhéhen

oicheRehd Sy soBECA 05 LTS LRER SR B

puttigii edoby est Yiadee dyeln delume dtloethatography (dichloromethane).

The purified product was concentrated under reduced pressure, and
the residue was recrystallized from n-hexane-ethyl acetate to
thereby obtain 100 mg of powdery slightly orange 5-fluoro-8-
furan-2-yl-3-(4-methoxyphenyl)-1H-quinolin-4-one (yield: 70%).
Melting point 209-211°C

'H-NMR (DMSO-dg) dppm:

3.79 (3H, s), 6.74-6.77 (1H, m), 6.96-7.00 (3H, m), 7.07-7.15 (1H,
m), 7.55-7.59 (2H, m), 7.81-7.93 (3H, m), 11.00 (1H, brs)

The compounds of the following 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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pressure. The residue was then purified by silica ge
col umm chr omat ogr aphy (n-hexane : ethyl acetate =1
waoos/Thw2puri fi ed product was concentrated undeCT/JP2008/060804
reduced pressure, and the residue was recrystallized
fromethyl acetate to therebgoebtain 365 ng of powdery
pale el l ow 5-fluoro -3-(4-nethoxyphenyl )-1-nethyl
d? de] HiRTinol i n-4-one (yield: 72%.Melting

[ 1475 1 d 0,++98 (3
3.?@7'&}{5 %—é) 4(:89131'#%'?(%&(”5% 9.?‘?)_09%2(§w, gné !7.{9_ 7.54 (3H,
m)987(26+7t8Q (BH6 m)4 Hr)64 (4H, ®8s{ 3H, s ) , 6 . 91-7
.01 (3H m , 7. 19-7 . 24 (IH mM , 7 . 57-7. 61
(2H m , 7 . 96 (IH s ) The conpounds of the
Exdaobllewd®ig Exanples 92 to 94 were prepared in the sanme

8‘%?%25{?]8&}?399&9}“%\/61%%0509 SI% corr esg,l_l_gdl ng 9 winolin-

-bﬁenethoxyphenyl) - 8- pr opoxy- IFLqU|noI|n 4-one Wite
owder et tate) Melting point 123-125C 1H NMWR
Paﬁ eYSEPFe"iaeJ73Hz)129(3Ht,

9 2H 3.76 (3H s), 4.03 (2H
Meit@n% %@nt 276 23'78@((2H qm,)J=6.8 Hg), 6%1-7. 02 §3H,

lHnWR(ﬂ’IE@ﬂsﬁm m), 7.60 (2H d , J=8.7 Hz), 8.00
3. (7'6H(3ﬁ sﬁxadmi4369321(31(12 rﬁho%)é%‘i-'ﬁyhb (2al ldpr o %’z 7.66 (2H,

t hoxyphenyl ) "=8- propoxy- 1Hgui nolin -4-one
m)poﬂ/d&l ze&%wSHac@ﬁat t}. 0k |(YHhgbpsi nt 108- 1090C 1H- NI\/R
(DMSO-d6) dppm 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 ,
Expmple $2), 4.72 (2H, t , J=5.0 Hz), 6.94-7.04 (3H, m

4—%5—%1g§fgzég%ngghpg$%0x§Lf€£—%%E&dgoqufkgiig-gz§l)benzoic acid
Methyl 4-(5-fluoro-4-oxo-8-propoxy-1,4-dihydroquinolin-
3-yl)benzoate (330 mg, 0.93 mmol) was suspended in a mixed
solvent of ethanol (3 ml) and THF (3 ml). A 1.24N lithium
hydroxide aqueous solution (2 ml) was added, and the mixture was
stirred at room temperature for 3 hours. Water was added to the
reaction mixture, and then the resulting mixture was extracted
with dichloromethéne. The organic layer was washed with water,
dried over magnesium sulfate, and concentrated to dryness under
reduced pressure to thereby obtain 300 mg of powdery white 4-(5-
fluoro-4-oxo-8-propoxy-1, 4-dihydrogquinolin-3-yl)benzoic acid
(yield: 95%).
'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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7.93 (IH S ) Exanple 94 |-Cycl opropyl net hyl -5-f

| uoro-3- (4-nethoxyphenyl) -8-propoxy- |Hquinolin-
wad2@saesi2d e yel | ow powder (n-hexane)Melting poP@il/JIR008AB0804

0C 1H NWVR (DMSO- U6) dppm O . 36-0 . 51 (4H m , 1 .

O7(3Ht,J7.4Hz),-191261.30(IHn),l

. 86-1. 94 ( 2H, m 4 . 09 (2H t , J=6 . 5 Hz)
yl)begzqic aggd( 3&50nygﬂ 07. 7628mpl) , FpREhqling (99-5 T i 14

9Rg2- &l &

1

mm()ﬁ d%glx(y engl’) E8§§prop XYy- F ||1(n%ol |% 4&0%% ot) were
addedht@rmﬁ'et(lianmlasol annd orhe Bipkhrefwas fstggrgd3a’( Jroom

teglp%:ggﬁ%qh %nOYI: %.)SC%% p£50 POhE fjél‘gglﬂiﬁﬁ) lrﬁlrk %ﬁ% Zé&é&trated

) Wa Ted to -ice
undatrhreduddd paresute| barointihe &ésﬂ@u@ﬂWasmiheadﬂedified by

51h2§%2$éﬁlﬁéi%p%rgggh%%#%é}aﬁ% e?§é é&éﬁ?t&%ﬁg] methanol =
30di;Chh ormetganeiver prédoad was bbﬁcénxxﬁﬂeﬂnundarur&duced

and the resultant insoluble matt %J ectg y
PIESBHFRt | FHL tﬁ?erﬁﬁwﬁl%t‘@wcﬁﬁg?ﬂﬁ%?dg FoPng %Yg fjgtate
td FNBLeMROHRAIGE B AGCSE WiklerkedHees Prassube3- The

resi due and the substance remaining on the filter were
(merpbelingmt 1arabeny JpReRak! -&JPFPP%@? b -guipedigef-one
(y&‘é' §g5hisormt ography (dichl oronet hane : nethanol = 60

The purified product was concentrated
Meurtclag peﬂutcezﬁqarzéégmre. Et hyl acetate was added to

1 £sidue. The crystals were collected
Hbmﬁ ﬁ%ﬂ at i SL%shed wth ethyl acetate, and then
1.d]21 édHt ott hirkdy Habt al n8Q-20. 8%y (8H, pm\de?r-y‘lopé‘l 80y €BH ovin) -
dr( pﬁény‘% 58Hz|)(5pox Iq—l-gqsw(r%gl [ n 4- onle6 (7y|21l (HH. m).
7.9ﬁ%(2Hl)/bﬂt m@ mJIHIzt) 27162 704H,1 16, NVRS ( DNBO-, dGPldmbﬁh s).
=7.3 Hz), 1.78-1.87 (2H, m), 4.08 (2H,

1.03
11.41 Jgé 4b¥ﬁ 6 77 (2H, d , J=8.6 Hz), 6.87 (IH dd,
J=8.8 Hz, J= 12 1Hz), 7.12

Example 91 .
5-Fluoro-3- (4-methoxyphenyl) -1-methyl-8-propoxy-1H-quinolin-4-one

Sodium hydride (60% in oil, 76 mg, 1.9 mmol) was added
to a DMF solution (10 ml) of 5-fluoro-3-(4-methoxyphenyl)-8-
propoxy-1lH-quinolin-4-one (400 mg, 1.22 mmol). The mixture was
stirred at room temperature for 15 minutes. Methyl iodide (225 mg,
1.6 mmol) was added thereto, and then the resulting mixture was
stirred at room temperature for 19 hours. Water and ethyl acetate
were added to the reaction mixture to separate the mixture into
two layers. The organic layer was washed with water, dried 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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(IH, dd, J=3.9 Hz, J=8.8 Hz), 7.41 (2H, d , J=8.6 Hz),

7.77 (IH s), 9.43 (IH brs), 11.20 (IH, brs) Exanple
W@g008AFdoer o- 8- hydr oxy- 3- (4- hydr oxyphenyl) PCT/JP2008/060804

-1 H qui nol i n- 4- one 5- Fl uor o- 8- net hoxy- 3-

(4- met hoxyphenyl ) -IH qui notPRB-4- one (1.0 g , 3.34

mmol ) was suspended i n dichl oronethane (40 m).and the
Medgdponpoint el -d46f@d to -100C in a met hanol -i ce bat h.
A 1qt (i ide (17 m) was added thereto, and
Ht he rggﬁslatqidﬁ{] C%Egr{pure was stirred at roomtenperature
0.098r (3B, hbur&7.5cHzhat br 7AnRHi ol 0B ofet (Bihe sler 8. 38Ide2H, t,

0 4t r eacdd ure, oAl he . esu t i_gsgl,u
T3 B0 (B R K L6 T O ol i Lt aRge L m.
7 .58 6L n¢RION mt)he 7. bt €IH wees) washed with water, dried

and purified by silica gel column chromat ography

(di chl oronet hane : methanol =20 : 1 (r) 8 : 1 (r)

et hyl acahat eompomidsnd thedfolldwinthExpmplés eab to 94 were
s oduat.\l\aé}concent rated und%[re reduced pressure and
PIEPRYPLatRt H% STEE PRERCL R0 2BPY. 1 HMRAE Plhe Using
coreekfoRdidd & tetshgl savereaignl | ected by filtration,

washed with ethyl acetate, and dried to thereby obtain

360 ng of powdery pale gray 5-fluoro- 8-hydroxy-
E ehydroxyphenyl )-lH quinolin- 4- one (yield: 40%.
Meltin ]?oi nt 303- 3050C (deconposition) 1H NVR (DVSCOd
1'@)thaﬂap%~r Brome-§-§4-rethoxypheny1d 48 ¢ pPFopasy - Li=guingfin-4-one
wnkecSpoudia  (didd hekkatk) J8.3 He), 7.74 (1H s ),

9.46 (IH brs), 10.70 (IH, brs), 11.32 (IH, brs)
Mefstdng| podt 5-28-1868 3- (4- hydr oxy- 2- met hoxyphenyl )

1= R’ - ' _oI i n-4- one Al um num chl oride (108 4
ny, OS. gl n%ﬁﬁ%“g added to a di chl oronet hane sol ution

1.09 fBH, of, 5347 foHia)3- 1429 sOPH opoxy=B-8 Hz), 1.79-1.88 (2H, m),

t hoxypheny] );=8+BEoPPxYs 1 i nol j, nz 4- 12Q_
3 R P s (PP e e o 5O 2385 2,
6.9arfedat (B, for, I.hou7.2WAt.r, ad 7.60 (2H, d, J=8.7 Hz),
8.00 (1H, s)

Example 93

1-(2-Ethoxyethyl)-5-fluoro-3- (4-methoxyphenyl)-8-propoxy-1H-
guinolin-4-one

White powder (ethyl acetate)

Melting point 108-109°C

'H-NMR (DMSO-dg) dppm:

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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di chl or onet hane were added to the reaction m xture,
and separated. The organic | ayer was then washed with
WOoRg1300Phe washed organic | ayer was dried ovetCT/JP2008/060804
anhydr ous magnesi um sul fate, and concentrated under
reduced pressure. The residu®3was then purified by
silica gel colum chromatography (dichl oronethane :
Medgtingnppint 160~627¢. The purified product was
144G e 5515]1; reduced pressure, and the residue
H\/\gisaﬁrgbﬁﬁt%g\?l ized fromethyl acetate to thereby
0 .G%t-&i- ﬁlloé)Hrrgn)of lpORdaHy whid=y.4 Hz), 1.26-1.30 (1H, m),
e hugnbr 3 y r Qxy h e _
gL Y A PR T AR O os Bl ST B (P ™
7 (28i-Tt. 335¢1R53n)0.C71|6|=1NWF66$ DVE0- ), dppsn (IH,05)1. 07( 3H,
t , J=7.4 Hz), 1.77-1.88(2H, m), 3.63(3H, s ) , 4.07-
4.12(2H, t , J=6.6 Hz), 6.33-6.43(2H, m), 6.84-6.
H 9m ), 7.02- 7.11(2H, nm), 7.61-7.64(1H m),

B
SRR Aol LB OBoWEL) o EpApeT RATHEE e el

as the abo\&ﬂ_cﬁlaﬁ&h@trﬂezme $o1Agi6RT (EFNONSIENG - B1@btd 4T (4-
mat eri al s. npl e 98 5-Fl uoro- 3-

Mo POy RPERYL ‘W@?Whéﬁmmoaharépe&? {24% Mo Pi A6 Amol)

t t
W%%O%S%eﬁﬂ)%& ig Q% ﬁ%ﬂgi L8de 2@%’%{ n%xHEﬂ' Bgrﬁn Fribromide
(4498, m})gqaq_qﬂﬂqumheﬁgyo quHmlgyurq_wpg @gmmred at room
8
e#ﬁ%gé%ﬁ%% fgiﬁﬁlﬁ?é% g%EE ﬁ?ﬁeg‘%ng ?Lﬂ%@ (ﬁEthb% were added
ta ]!:1'1@31“9119{131@ ixEepl @n@gtl’ga Flegud tagt himyadaple- matter was

TPl B TNt et oAUl "R el

oxgani.cf Lapen- V&tsrm:tohwn;m:eamﬁ(y}rmer( tedueedhcpn:;qsiwmysl )The
I 350 t
v BB 4 S BREands s BTl Bt % Fefporfia. ana

tlxoaligtiute was purified by silica gel column chromatography

(dichloromethane : methanol = 60 : 1 —> 25 : 1). The purified
product was concentrated under reduced pressure. Ethyl acetate
was added to crystallize the residue. The crystals were collected
by filtration, washed with ethyl acetate, and then dried to
thereby obtain 220 mg of powdery pale yellow 5-fluoro-3-(4-
hydroxyphenyl) ~8-propoxy-1H-quinolin-4-one (yield: 92%).

Melting point 271-272°C

'H-NMR (DMSO-ds;) dppm:

1.03 (3H, t, J=7.3 Hz), 1.78-1.87 (2H, m), 4.08 (2H, t, J=6.4 Hz),
6.77 (2H, 4, J=8.6 Hz), 6.87 (1H, dd4, J=8.8 Hz, J=12.1Hz), 7.12
(1H, d4d, J=3.9 Hz, J=8.8 Hz), 7.41 (2H, 4, J=8.6 Hz), 7.77 (1H,
s), 9.43 (1H, brs), 11.20 (1H, brs)

Example 96
5-Fluoro-8-hydroxy-3-(4-hydroxyphenyl)-1H~quinolin-4-one
5-Fluoro-8-methoxy-3-(4-methoxyphenyl)-1H-quinolin-4-

one (1.0 g, 3.34 mmol) was suspended in dichloromethane (40 ml),
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roomtenperature, and I N sodi um hydrate (11.6 m) was
added thereto to obtain a pHof 3 to 4 . The m xture
w0 pooshswbko pH was adj usted was concentrated undBCT/JP2008/060804
reduced pressure, and the residue was then purified by
silica gel colum chromat ograghy (dichloronme thane :
met hanol = 50 : | (r) 20 : 1). The purified product
anﬂaiheoﬁuﬁwmnsﬁqnjW@ﬁd9001@®UHed1pﬂé§sumeneahdnblmice bath. A
e t ahki a |l gGt &
B o iR 31, B A et Mo €5 5 e Ypgnacins
mh?ﬁpﬁﬁnWQQSStﬁfnﬂﬂ pdwieoey tﬂﬂpﬁi@thrbrfmw115 hours Ice water

L
i A TS R TS A
reEDVBant B)salpfivhe Batbef ks 90116c¥d (b £iddrat28n5 The

= AHz) . 6..90-6.9 3 7.53 (2 d,, J=8.6 .
siprhod Ednailiing B’ fno "t whs VUptial wigh iateR, griea
anE)(@[Iph.E:.é@(b;S-diJlﬂ.@:bOg@l ¢dmrd ehxpinet bytdghyophen- 3-yl )

- 8- IH-qumoIln- 4one3(5 Fl uor o- 4-oxo-8
(dlﬁpg ane4 dwaﬁ’aﬂhl‘n(ﬂq - 13—3,|8 )i 1 — ethyl acetate :

meltiia@pn 8984 2s ciayr. b&‘h@ebﬁﬂﬂf:(édz Profuce. wds I@Hleht¥aBed under
suspended i n et hanol m ), and sodi um borohydri de

re(dfge APRRHTSHeRs agéd@ah% agptatgspeRsten aedr seurrysipllize

thd Xk gudasry idradadb %éﬁénddiﬁgefé&uﬁ fiyirétﬁgﬂr ‘washed
D chl oronme thane was added to the reaction m xture,

wikhy eRhwhsaseisted Wltihdvm%rto Th@r@b@awwﬂmaﬁéﬂ Wasof powdery
paq-@ g ?Vﬁrf rBQH§ res ur e iié{ﬁler Sllguguj-n()lln 4-

concen rated under reduce
onehdHipLdi f4Q%d) -by silica gel coI umm chr omat ogr aphy

( ne o = 30 1). The purified
Mel%'gg ?6%&% %déﬁggﬁtrgf&eegoj'ﬁag}ur%%ced pressure, and
HtWéRr(dZiM%ds)Na@pnBcryst allized fromethyl acetate to

5-24pe8% L3 By & 8, Bt ROV Sin RS, = 8.5 B). 741 (2m,

d,y 883 piinpoXk.- 14 GHi, ns) | ro AeorfeH( ybes Y, 1R2%p. (Me| thig),
11PN A 8 AHC

Example 97
5-Fluoro-3-(4-hydroxy-2-methoxyphenyl) - 8-propoxy-1H-quinolin-4-
one

Aluminum chloride (108 mg, 0.81 mmol) was added to a
dichloromethane solution (5 ml) of 5-fluoro-3-(4-isopropoxy-2-
methoxyphenyl) -8-propoxy-1H-quinolin-4-one (120 mg, 0.31 mmol).
The mixture was stirred at room temperature for 1 hour. Water and
dichloromethane were added to the reaction mixture, and 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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wal200835129 Hz), 5.48 (1H, t , J=5.4 Hz),

1H NWMR (DVBSO-de) dppm 1.01 (3H, t , J=7.3 Hz),
1.79-1.88 (2H, m), 4.07 (2H, t , J=6.4 Hz), 4.47 (2H,
6. 87- Ecﬂ@z()oaﬂ]msm
m), 7.11-7.19 (2H, m, 7.39-7.40 (IH m), 88 (IH,
s) 11.36 (I H brs) Exanpl e-26% 5-Fl uoro- 8-
hydroxypropoxy) -3- (4- met hoxyphenyl
hY)SrPWq TRRHoxyPheplid) 88 -RrpmRey 7 HHodyragexdrons- yield: 90%).
phenyl) -1 Hquinolin-4-one (1.95 g
MEl%ZEQQEOléH 2 gggﬁ%owbpalladlun1carbon (720 ing) were
Ha@@d%%ﬁhhrﬂnpﬂ( 50 mM). The mixture was stirred at
Q h S,u ydr at nosph 1

LA 0P, g T B g B ol R Rt 407
4. TR€2Heatt i B46 .16 Ht&ueGm@&yammﬂ(eH,tm)ro&uﬂdaﬁnpewanurma 7.02-

7388 ghh] B PR e B B e T ™

pressure. The reS|due was then purified by silica ge
| chLorone thane :_ nethanol =

50 -1 - g Copgbdk be Thef rel{tim Eraaie 38 was prepared

inC@Reesamahethnerdas £BE USRSy ERSH ﬁl@ , 9 ANGisling es&:@&t%ndmg
was concentrated to dryness to thereby obtain 820

starting amatamiadSown anor phous solid 5-fl uoro- 8- ( 3-
hydr oxypr opoxy) -3- (4-nmethoxyphenyl)
-l Hqui nolin-4-one (yield: 53%. 1H NVR (DVSQd 6)
Exaﬁlpilﬁs 9892-2.02 (2H, m), 3.65 (2H t , J=5.9 Hz),

- .2 2 Mo < . 4_ = i mn-4—
S8 20 ol el ot B S Sl
ong=8, 7 FE) 7 80 (IH, s), 11.27 (IH brs) The conpound

Whg&et§5W5é¥'Q§?5§205é3E§%§5102 was prepared in the same

manner as t | e 101, using correspondi ng
Meimangipgpnuuza&—absﬂzExanple 102 5-Fluoro

lpr- P oxy )-3 - (4 -me thoxyphenyl )-I1H

H-qw ﬁ(otﬁé%r y &(?%’gr"

1.02 (3H, t, J 7.5 Hz), 1.81-1.90 (2H, m), 3.73 (3H, s), 4.11 (2H,
t, J=6.5 Hz), 6.43-6.51 (2H, m), 6.98-7.06 (1H, m), 7.16-7.25 (2H,
m), 7.95 (1H, s), 10.23 (1H, s), 11.93 (1H, brs)

Example 99
5-Fluoro-8-hydroxy-3-(4-methoxyphenyl)-1H~quinolin-4-one

2N Hydrochloric acid (6.0 ml) was added to an ethanol
solution (18 ml) of 5-fluoro-8-methoxymethoxy-3-(4-
methoxyphenyl) -1H-gquinolin-4-one (350 mg, 1.06 mmol). The mixture
was stirred at 55°C for 1 hour. The stirred mixture was cooled to
room temperature, and 1N sodium hydrate (11.6 ml) was added
thereto to obtain a pH of 3 to 4. The mixture in which pH was
adjusted was céncentrated 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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White powder (ethyl acetate) Melting point 216-218C

1H NWR (DMSO-de) dppm 1 . 19 (3H, d, J=6 . 2Hz) , 3
WO 2008/15@9% s ) , 3 . 82-4 . 12 (3H, m , 5 . ZBCT/JR2BH8/060804

brs) , 6. 84-6 . 96 (3H m , 7 . 12 ( IH dd, J=3 .

9 Ft , J =8.8 Fh) , 7 . 5%6{2H d , J=8. 8 Hz) , 7

.86 (IH s ) , .. 20 ( IH brs) The conmpounds of
dthebJFQWI} oimfﬁgoma%ﬁ%%rws 3akf-ned ooy épatdyinolin-4-
onkheyS&ie: maaner as the above Exanple 1 , using

corresponding starting material s. Exanpl e 103
Me5t£hgmein$-ZUﬂrﬁ%bexyphenyl)

P! i nol i n-4-one Pal e brown powder (ethyl
Haceté?ﬁeéwg ghb0|nt 194- 196C 1H NMR (DVSO- d6)

3. app(ﬁsH;L 03 (63919 (1H, X, I= az; H4, 80 1.2872HE2H, 6 190~ 6 97 (3H,

6.3 ( 4 3,(aH,
m)J Z%ﬁ}_{% 2711‘21% }?%i Y 113 g&g& 47 1f76? ﬁ brs) 11.40
(1878bbsHz), 7.54 (2H d, J=8.6 FE) 7 80 (IH s ) :
11.23 (I H brs) Exanple 104 5-Brono -8-cycl opentyl oxy-
3- (4- net hoxyphenyl )-1H quinolin -4-one Pale brown
ExammM@r1MEthanol) Nblting point 213 215C 1H—NNR
%g ) & 71-2 . 00
éPPr?ﬁ:'" (% d#sxxwh%l*ahwpne 4 -5 pory( Hyquinglin-
a- ong4 (2H d, J= 8 : 7%&) , 7. 04 ( IH d, J=8. 5
Hz) : é , J=8 . Hz) 7 . 53 (2H,
J= 8 ‘7 H§)'(5 1u°187r4('°F‘P|'83P-"5°P°>WI1 42911(1Y¢1H>q%rn§)11n 3-y1)
thEB?o@a@&Di %x%hdzﬁy%ae 1 B kigat b 989 YmdinP W&%egﬁﬁ%erﬁed in

chondri al dysfunction uSing human neurobl as

ethappl| (%ersl)SHas@sso@*%ttmomfﬂﬁlde ngkshyA4 mg) priasyadsad to

o AT, e P DPSPLES P Sk By
tempsratmrqxﬁgmeﬁthpgml|D1qhﬁqmgmethane was added to the reaction
mixture, which was washed with water. The 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 = 30 : 1). The
purified product was concentrated under reduced pressure, and the
residue was recrystallized from ethyl acetate to thereby obtain
110 mg of powdery white 5-fluoro-3-(2-hydroxymethylthiophen-3-
v1l)-8-propoxy-1H-quinolin-4-one (yield: 82%).

Melting point 181-184°C

'H-NMR (DMSO-ds) dppm:

1.01 (3H, t, J=7.3 Hz), 1.79-1.88 (2H, m), 4.07 (2H, t, J=6.4 Hz),
4.47 (2H, 4, J=5.4 Hz), 5.48 (1H, t, J=5.4 Hz), 6.87-6.96 (1H, m),
7.11-7.19 (2H, m), 7.39-7.40 (1H, m), 7.88 (1H, s), 11.36 (1H,
brs)

Example 101
5-Fluoro-8-(3-hydroxypropoxy)-3- (4-methoxyphenyl)-1H-quinolin-4-
one

8- (3-Benzyloxypropoxy) -5-fluoro-3- (4-methoxyphenyl)-1H-
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S. et al., J Biol Chem 280, 2132-2140 (2005) and
Shang T . et al., J Biol Chem 280, 34644-34653
W@ 208550029 | nprovenent of the mitochondrial dysSPCRErR20681060804
was eval uated on the basis of the neasurenent val ue of
the mtochondrial oxidation-pgduction activity using
Al amar Bl ue fluorescent dye after the conpound
quiagiinoh-¢meakdi- oM 9. et - 48 el Redral 1031 p&llad3um Igarbon

RO go SR AR 158,54 Ve

atconf@ifumng. 50%1|ﬁ:|e§ alndeav anRy&eogsn (ddMolpbaeng a(n Idt@o@@here )
itsl 5Q t
ol BRI E ! Baaih YTk B, Bl Byl g e was

codiledi te. rdosd ItEmper&tm,t tadedifBration with Celite was
ate at a

I si ne- coa - wel | . pl
coBAREERR I 170ogS; LS oS -c NPT bhi B e PR ted
untie pbduedd )preséﬁﬂe c Ui’IiéJ neGidaet Res abte predician B silica
two days . Further , the medium was changed to a DVEM

gedo FPAVRR PLemMBdPEraPhY) pislickd propsbhamg/e\eghapgl = 80 : 1 —
20medi Y fHO QuHiFul| produdh kv%'% soRckht M I uhd¥RSreduced

di ssol ved. The cells were cultured therein for 39 to
PIg§SHESr sAnd et Reridipveas concenbrateddiroddvnass to thereby

ob%hﬁahk@f}ng %?cﬂg)hhend&ﬁ& kb %ﬁa:?ﬂﬁ&i@rgolg.ﬁz;sgﬂ eogco 8-(3-

anpl e conpound that had been previ ousl
hYéFﬁiSYﬂWP@m)f-ém(éem%mﬂsg)?hﬁ@yldrﬂﬁtwmhm K2omy/Eigield:
538f§d added in a volune of 10 m/well 24 hours before
t'he activity nmeasurenent (final conpound
"Ho@fR e(RMS&-don: dr@m1 to 1 ng/m) . After renoval of the

1 S5CBA DU UG. %1 o8 PALARCEd-SAIHEE, U (B0 N
4.pot 438} Lburs:)m g I8366 253(3r1:\ll tral ciiunt cth),r |&ileaJ&309 rﬂrﬁ,MJ= 8.8
el odogh. (Uit EPEST ) 7 2P tnkiH acib T 2L § o

100 m/vveII and reacted in an incubator at 37Cfor 1

hour . fI uor esce |ntensﬂ{%{ was detected using

fluor esc REeCORRUE r° £ 5bpr b9 EXAERLE 102 was Prepared

inPltBEOoSafé mannkr. asekid tafdven ExaMpl &Ndh, 22@nBMborresponding
measur enent wavel ength 580 nm) to thereby nmeasure the

Startded JPrrieTdat6xi dati on reduction activity.

Example 102

5-Fluoro-8-(2-hydroxypropoxy) -3-(4-methoxyphenyl)-1H-quinolin-4-
one

White powder (ethyl acetate)

Melting point 216-218°C

'H-NMR (DMSO-ds) dppm:

1.19 (3H, 4, J=6.2Hz), 3.76 (3H, s), 3.82-4.12 (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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The fluorescent intensity of the well of the cells
cultured in a nmediumcontaining MPP + and in each of
wo b@sasoopd e conpounds was rel atively eval uat e dPOEIERA0SH0$0804
a 100% fluorescent intensity of the well of the cells
cultured in a nmedium contai+d98g DMSO al one (fi nal
concentration: 0.1% . Wen the MPP +- induced cel
groups exhibited higher f lorescent intensity than the
E le WPUPs cultured in DVBO al one, the test conpound
x%g‘%?u ged to have the inproved activity of the
5 -@hieedraddi- mbtUWDhWIOHB Pabpexil- Hrgludno i on- Hfone
dyfunction usi ng human
Pa%éerﬂéjg tr(l%vr‘?ggcg# | %&%rtéﬁééYSY treated with
Me 1t g i’gdmt4194ph@a’?xcl pyridi ni um (MPP+) Test Conpound
or n Intensity (% Concentration 0 0.01 0.03
Hd‘%d@% %‘??g PRPY: conpound of 50 51 62 70 66 64
1.863a(3H £ t1, QaTRGUHg) pf1 oG4 863 (28, 78) /43 Beanpue 8), 4.11 (2H,
oun f 47 56 61 7 7259Exa le 4 Conpound of 53
tC&n‘g Zdg §39%xé reds C5itp8uritF ot hd25d By g5 7irtsP Hz).
7.E>xarmhe 4l J=8.5 Hz), 7.54 (2H, d, J=8.6 Hz), 7.80 (1H, s),
11.23 (1H, brs)

Example 104
5-Bromo-8-cyclopentyloxy-3-(4-methoxyphenyl)-1H-quinolin-4-one
Pale brown powder (ethanol)

Melting point 213-215°C

'H-NMR (DMSO-ds) dppm:

1.59-1.70 (2H, m), 1.71-2.00 (6H, m), 3.75 (3H, s), 4.97-5.00 (1H,
m), 6.94 (2H, 4, J=8.7Hz), 7.04 (1H, 4, J=8.5 Hz), 7.40 (1H, 4,
J=8.4 Hz), 7.53 (2H, 4, J=8.7 Hz), 7.81 (1H, s), 11.20 (1H, brs)

Pharmacological Test 1

Evaluation of improvement of mitochondrial dysfunction using

human neuroblastoma cell lines SH-~SY5Y treated with 1-methyl-4-

phenylpyridinium (MPP")

In human neuroblastoma cell lines SH-SY5Y in which
mitochondrial activity was injured 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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Compound of 54 60 70 82 78 84 Exanple 24 Conpound of

41 46 56 66 50 24 Exanpl e 25 Conmpound of 46 50 54 69
w@200865@xanpl e 30 Conpound of 38 45 45 57 59 ABCEHIRWH/@0804

31 Conpound of 60 69 74 77 78 87 Exanple 34 Conpound

of 63 75 88 99 95 65 Exanpl €995 Conpound of 59 63 65

74 71 91 Exanple 36 Conpound of 57 64 73 78 70 61
ueArdngtregiontysipoasdant iz t66s07a8638°L 18 Eranptesed38e of 5%

cdr¥IROHG Ple STH9O0e£E JhiieB52BR! & ﬁ&.yc—grﬁggﬁgepéoated

96-well black plate at a concentration of 3-6 x 10 cells/cm?
(medium amount: 100 pl/well), and cultured in the above medium
for two days. Further, the medium was changed to a DMEM
containing a 1% N2 supplement (N2-DMEM) or to a medium (100
ul/well) in which 1.5 mM MPP" was dissolved. The cells were
cultured therein for 39 to 48 hours, and then subjected to a
mitochondrial oxidation reduction activity measurement system. A
sample compound that had been previously dissolved in dimethyl
sulfoxide (DMSO) was diluted with N2-DMEM, and added in a volume
of 10 ul/well 24 hours before the activity measurement (final
compound concentration: 0.01 to 1 pg/ml).

After removal of the medium by suction, a balanced salt
solution containing 10% Alamar Blue (154 mM sodium chloride, 5.6
mM potassium chloride, 2.3 mM calcium chloride, 1.0 mM magnesium
chloride, 3.6 mM sodium bicarbonate, 5 mM glucose, 5 mM HEPES, pH
7.2) was added in a volume of 100 pl/well, and reacted in an
incubator at 37°C for 1 hour. The fluorescent intensity was
detected using a fluorescence detector (a product of Hamamatsu
Photonics K.K., excitation wavelength 530 nm, measurement
wavelength 580 nm) to thereby measure the mitochondrial oxidation
reduction activity.

The fluorescent intensity of the well of the cells
cultured in a medium containing MPP* and in each of the sample
compounds was relatively evaluated based on a 100% fluorescent
intensity of the well of the cells cultured in a medium
containing DMSO alone (final concentration: 0.1%). When the MPP*-
induced cell groups exhibited higher florescent intensity than
the cell groups cultured in DMSO alone, the test compound was
judged to have the improved activity of the mitochondrial

dysfunction.



49 51 58 71 73 82 Exanple 47 Conmpound of 48 53 56 67

60 67 Exanpl e 53 Conpound of 50 53 56 67 66 54 Exanple
wGe20gospeund of 61 70 65 85 80 86 Exanpl e 61TakdBIF2008/060804

(continued) Test Compound Fl uorescence Intensity (%

Concentration O 0.01 0.03 0-100-3 1 (ng/m ) Conpound

of 55 66 62 79 84 80 Exanple 62 Conpound of 56 58 65

74 75 85 Exanpl e 63 Conpoufi@bd® 56 55 65 74 72 77

E\F&l@iﬁ%ll%n66f 21 ,
u
neuroblastoma cell l:Lnes SH- SYSY treated with l1-methyl-4-

phenylpyridinium (MPP*)

Test Compound Fluorescence Intensity (%)

Concentration
0 0.01 0.03 0.1 0.3 1
(ng/ml)
Compound of 50 51 62 70 66 64
Example 1
Compound of 51 54 63 70 78 74
Example 3
Compound of 47 56 61 70 72 59
Example 4
Compound of 53 59 71 85 83 83
Example 6
Compound of
Example 21 46 52 59 63 74 57
Compound of
Example 24 54 60 70 82 78 84
Compound of
Example 25 41 46 56 66 50 24
Compound of
Example 30 46 50 54 69 64 56
Compound of
Example 31 38 45 45 57 59 48
Compound of
Example 34 60 69 74 77 78 87
Compound of
FExample 35 63 75 88 99 95 65
Compound of
Example 36 59 63 65 74 71 91
Compound of
Example 37 57 64 73 78 70 61
Compound of
FExample 38 54 66 67 86 81 78
Compound of
Fxample 40 53 60 64 76 70 72
Compound of
Example 47 49 51 58 71 73 82
Compound of
Fxample 53 48 53 56 67 60 67
Compound of
5
Example 59 0 53 56 67 66 54

Compound of

1
Example 61 6 70 65 85 80 86
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50 56 61 73 78 72 Exanple 71 Conmpound of 46 52 59 68

61 39 Exanpl e 86 Conpound of 58 63 66 79 63 51 Exanple
w@20080speund of 55 65 69 81 82 83 Exanpl e 91 CeomparmaeB/060804

of 55 63 75 77 69 55 Exanple 92 Conpound of 58 66 79

86 80 69 Exanple 93 Conpourdodf- 51 56 67 69 59 41

Exanpl e 94 Conpound of 53 56 56 71 73 84 Exanple 100

Phar macol ogi cal Test Tablw &l Ugongangedlopani ner gi c

neuronal protective activity usi ng C57BL/ 6 nouse

treated

pyri di ne TWF@OHIDS)PRQ a ﬁu@@eﬁmqﬂu WPSJ-FYH (¥ ked

dopam ner gloocergabien ( Ch et al J Neur.ochem

57, 348- 351 ((11391]11) t he (Soé’aﬁ]i A3 bdr Oﬁrot ectli ve

activity nd

protein Ievg;a&pgé 6tzyr03|5|’5fe RYdrokylase4 (TH) &hd

dopami n€e

Compound of

Example 63 6 58 65 74 75 o
%‘Z‘{“aﬁnopufed;f 56 55 65 74 72 77
%T:&uid:: 57 66 72 83 77 60
?Ei“al:;’ﬁd 7°Of 53 56 57 67 71 63
%’;ﬂaﬁﬁ)"f: °of 50 56 61 73 78 72
ﬁ"a%“fed;: 46 52 59 68 61 39
?E‘:‘(“ail’n%u;d;f 58 63 66 79 63 51
%Ta?n%ufed;f 55 65 69 81 82 83
%‘;‘{“all’;)“fed;zf 55 63 75 77 69 55
%Z“afn‘;ulf;d;: 58 66 79 86 80 69
?E‘i;“alin%ulr;dg"f 51 56 67 69 59 a1
Exonple 100 53 56 36 7173 s

Pharmacological Test 2

Evaluation of dopaminergic neuronal protective activity using
C57BL/6 mouse treated with 1l-methyl-4-phenyl 1,2,3,6-tetrahydro
pyridine (MPTP)

Using a mouse having MPTP-injured dopaminergic neurons
(Chan P. et al., J Neurochem, 57,348-351 (1991)), the dopamine
neuroprotective activity was evaluated based on dopamine contents
and protein levels of tyrosine hydroxylase (TH) and dopamine
transporter (DAT) (i.e., dopaminergic neuronal marker proteins)
in the brain corpus striatum 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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transporter (DAT) (i.e., dopam nergic neuronal marker
proteins) in the brain corpus striatumregion after

wao b@sasopound adm nistration (Mori A . et al.,PCEr2068:060804
Res, 51, 265-274(2005)). A male C57BL/6 nouse
(provi ded by Japan Charl es R0Zrinc, 10 to 12 weeks)

was used as a test animal. MPTP was di s_sol ved in a
Inghysi®l &R)i Faweskr) W% ttsesh asoat hast taneimadncMRTP afdsn

aiReeMBa 4 @hysﬁaﬁo&ﬂ%}m%‘yg;tnbgiﬁ%gn R, thermyse

subcut aneousl in a Vo The t est
C@@%@E@W%@@Q@peﬁd@/mh angythem admlnlstered to the mouse

su%a%ﬁé@ﬁ%%%og' G8lumé!de 59! Hﬁl/ﬁg (4 )tﬁé%cou@%o@ld was

conmpoun a concentration o
sugpeadeddin EacSI% ghmt h:eameytphqnsnpmqgﬂsabrsaéml gohtsion (w/v) so

eSSt A Lo S RAASEAL:R (R0 TRES BLARE F
ob&dltnedstﬂiaih of. thoeteotsomppandecapi scllvethtal tRerdeE was

h f,t) P, ad trat brai n
orplg, afindFedath t 8 TR GTousRe SEET st YA S8 LA diutES . and

agTheukef of sid MPEM BaninEAtaAIon . SEP oisR dakegbcdpietated
rotein | evel XPV\éstern bl ot. anal ysis. Each tissue

< hondyErd 2Eathe WHEmSIiRdstErRt iRy ¢ bERIR| WS removed,

anhoeaahlvéﬁag:r&sezhe4sﬂ§i£&m@%%t aik8ected®/ M aprotinin,
O mg/m trypsin inhibitor, 4 ng/mM |eupeptin, 0.2 MM

phenyl mefREnieEF Rt BRS Jesed aave sample to detect the
px%&axhen&%lamynﬁggtéﬁaoﬁdtc a{i’z‘&'l?sg.gDTﬂch t%sg%e&gy' ene

glycol bis (b am noethyl ether) tetraacetic acid,
hopRopEPES] JgHa7H§?ESaW%%@}a@§osgrs<phmmm (QsBAGM asucrose 4

! BSBRILALE S B8 0 BEARY SO it cor,
ugdmleheapeptmmunn Dfnmrpnemyluidthahemd:qan_fdhssmdw,edz 411171
oty Rl R EUL LSS 23 (BB e L SeRE §?%té’lyc°l bis
(Bpahyacs shydnedbegs! setﬂtﬁsqm@t achdsepmmM e@rREy, pH 7.2),
R S A B vas;oetem
asrsaac(pﬂowndem ®periéice mommaﬁo bmacrf @ombbleniAdd sample,
RSO SSheRP LI RLOLE e 0o (1S, B UL e @
Laﬁmﬁlﬂtébﬁblél%@EB@kOgﬁldﬁEbn wakh8tbjéd¢td to electrophoresis
through sodium dodecyl sulfurate polyacrylamide gels. The protein
separated by electrophoresis was electrically transferred to
polyvinylidene fluoride membranes. The membranes were reacted
with specific primary antibody for TH, DAT, and housekeeping
proteins, i.e., the ol subunit of Na‘/K'-ATPase and actin (Na'/K'-
ATPase, a product of UpState Biotechnology Inc.; others are
products of Chemi-Con Corporation). Subsequently, a horseradish
peroxidase-labeled secondary antibody (a product of Amersham
K.K.) for each primary antibody was fixed, and the
chemiluminescence associated with enzyme activity of peroxidase
was detected using X-ray film. The density of the protein band on
the film was analyzed using a densitometer (a product of Bio-rad

Laboratories Inc.) to obtain the TH value relative to Na'/K'-



10

15

20

25

30

products of Chem -Con Corporation) . Subsequently, a

hor ser adi sh peroxi dase -l abel ed secondary anti body (a
w@e@dasto2of Amersham K . K .) for each primary BeC/ikRoes060804

was fixed, and the shem | um nescence associated with

enzyme activity of peroxi daseEO¥as detected using X-ray

film The density of the protein band on the filmwas

ATRagPy 204 thﬁlﬂfThVééﬁ§|¥%¢ﬁ#¥Me te pebbuct of Bio-rad
Labor at orh.es )s Y el at
Na+/ K+- A'Illllggse gy t’%we A, %gglr%%ﬂat ?’J\‘?g P Jén‘?t"&ﬁ/lechrg’as
megisgiredsimmediahelyheft¢x sifssasitghth, ofashissld wasan analysis

u y.aft e S s an
soRRVESE dREMAEYY 1t Fop a3 Bhhelatt Enfla e
hdﬁmgbni2@§ualwa@ ﬂoNDgemwhinrmGWaala éolmumﬂn:hbntamnamgd

sol ution ntalnln i sopy ot.er enol n_intern
1 2 PethaP o A A PP RRL Hinchra, e tands SEafbe
metalsnlrameﬂtp dxmegeni agtrador e mtnageﬁm:éledvnmbhbeﬁ;ﬁg cooled
W'Eﬁg  Super nat ant obt ai ped fr.om 20, 000 @ of honpgenat e

t-“fiad Ibeeéﬂ‘P@EHF ARhgRRFainedcTrgR 46 QA% g o5 hemogenate

tlﬁaltbhﬁat Bk caea\lt@ﬁhgesréprmnfsrl mmlqhu%la%%@é WiHIked to a
th a reversed phase columm (a product of Elcom

hl@é?r BSFEeTEARCe Alﬁfﬂbfil ehypppate ¥evhdng meversed phage
cAQE/ @alpMm b ﬂi&&ﬁt@ofﬁgxfa%&oﬁ?' Ut 'nngh(l‘éoghaggl {4

190 /1 1-sodi um oct ane sul fonate,
mefhano % *l%\ﬂéarap BCHA(@. bM @oglﬁwm@tat@@ufﬁer solution
SRR eqc u
( eleggﬁo emcal/l ?e%?%ﬁﬁfapp%?%dgg% é%i%% +§5§gé%pEDTA PH
3 A‘zg/ #gel flowgst eduet rate BE dwSCodpuiat |am; theWdppamine peak of

t 0 h

eargglpa ﬁggc‘{’)ﬁ té-%t% elc‘égﬁ ﬁéi Lfg & gﬁ% was cacggl S?e%c]c%r
(ammiheéawgitagﬁyﬂﬂgOamurys1sAg%Emeare prodquaid o€t Ehéom

SHRSARARF: bt BB BOELSR e SAERLAG Hopblne poo, e

do@lal‘ny.ne heorteatt petpoissuerwdiyhts by etdlovistadniini 84€H ashmple
essed r Iatlv f the sanple

|
usdRd: GRALYT o IHE AT o A t o?%i%t\l\//g#g&r ¢100% )

VaI ues wahebathnl yx£y st ithti ¢alde/ JdfSithe Idé?dl%h from

i stical analysis system Values of significance
%Bg i‘ mice in which only the test compound or the

solvent was administered was expressed relative to the value of
the sample derived from the mice without MPTP treatment (100%).
Values were analyzed statistically using a nonclinical
statistical analysis system. Values of significance probability <
0.05 were defined as statistically significant. In the MPTP-
induced mice, when the test drug group showed an increase in
protein level compared to the solvent group, and a significant
difference was observed between these groups at t-assay, the test

drug was judged to have dopamine neuroprotective activity.
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0.05 were defined as statistically significant. In the
MPTPi nduced mi ce, when the test drug group showed an
WO p@Baes®e i n protein | evel conpared to the sol PENIP2008/060804
group, and a significant difference was observed
bet ween these groups at t-adgay, the test drug was
judged to have dopam ne neuroprotective
activity. CLAIMS 1 . A qui n6LBES conpound represent ed
by CGeneral Ko t
DY cenerd K ﬁ{ylgirlgbéergg g{ogﬁ;]o%ﬁli r \Agfégﬁtﬁd""i)&r HeheBal Formula
(1¢yclo C3_8 al kyl lower alkyl group, or a Iomer alkoxy
| ower ahkyl group; R2 represents a hydrogen atom a
| oner alikyl growyp, or a hal ogen-substituted | ower
R3|represents a phenyl group, a furyl
A a pyridyl group, each of
oelng substituted with one or
i fromthe grouR 9n5|st|ng of the
d) on the aronmm ©or het erocyclic
he above R3: (1) | ower alKkyl
groups, (3) hal ogen
r al kox¥ groups, (4) a phenoxy group,
| owgr alkylnﬁlo groups, (6) a hydroxy group, (7)
hydr oxyRrLower aRkyl groups, (8) hal ogen atons, (9)
| ower al kanoyl groups, (10 ) |ower al koxycarbonyl
groups , (11) amino groups optionally substituted with
orP8€s 8+ "HH-eo gmer al kyl groups. (12) carbanoyl groups
optional Ty substituted with one or nore |ower alKkyl
gr oups, wherein R; represents a hydrogen atom, a lower alkyl

Re

group, a cyclo Czg alkyl lower alkyl group, or a lower alkoxy
lower alkyl group;

R, represents a hydrogen atom, a lower alkyl group, or
a halogen-substituted lower alkyl group;

Ry represents a phenyl group, a furyl group, a thienyl
group, or a pyridyl group, each of the groups optionally being
substituted with one or more groups selected from the group
consisting of the following (1) to (16) on the aromatic or
heterocyclic ring represented by the above Rj:

(1) lower alkyl groups,

(2) lower alkoxy groups,

(3) halogen-substituted lower alkoxy groups,
(4) a phenoxy group,

(5) lower alkylthio groups,

(6) a hydroxy group,

(7) hydroxy lower alkyl groups,

(8) halogen atoms,

(9) lower alkanoyl groups,

(10) lower alkoxycarbonyl groups,

(11) amino groups optionally substituted with one or more lower

alkyl groups,
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(13) cyclo C3- al kyl |ower al koxy groups, (14)
pyrrolidinyl carbonyl groups, (15) norpholinyl

W@ 2008050029 gr oups, and (16) a carboxyl group; RACT/JP2008/060804
represents a hal ogen atom R5 represents a hydrogen
atom or a hal ogen atom R6 +EpBesents a hydrogen atom
and R7 represents any one of groups (1) to (15) bel ow

(12)) eayhamcmly Gravms, (RYicaalavogewsititited3yigh| oner or more

1RIKOXY % io “ﬁk ) a halogen -substituted | ower al koxy
group ydroxy | ower al koxy group, (6) a |ower

(Lﬂ)k@xylbo@ex aﬂh&dxyog¢xnglkqﬁm ganupsi Nno gr oup
ti S e or nore nenbers
(12}& ?g?géiﬁ%% tﬁ’lét‘"g%’g ]p %0:1{1? sting of |ower alkyl
(1gr)ompsphobimerl alalbryyl ogworups ,kwyhdgr oups, and cycl o
8 al 0 (8) an am no | ower al koxy group
(1g§t|0ﬁ3¥¥'gg£6§pruted on the am no group with one or
nor e nenbarsepfésaﬁbedafh@nbgéﬁaaybmup consi sting of
| ower al k rou | ower _al kanoyl grou | ower al kyl
sul f onyl rﬁékﬁ?é%%F BaPBERARD FHOMpST gt ByPgeny atom;
subst i t utRgdr¥pitdleane arhy&f&gérp\&bmal k& groups, (9) a
cyclo C3-8 al kyl oxy group, (10) a cyclo C3 a al ky

| over al RoxXFERFSRRLS( 22y ene @ awapéf Gty1tq dvlé?r) below.

(19! 0Ky aB6RF Ryrdup2) a | ower al kylthio group, (13) a
heterocycllc group selected fromthe group consisting
(29f anBRHASLY dfoMyr oups, pyrrolidinyl groups, furyl

' QURS £h&gg¥5, rg4YRs. and benzot hi enyl groups, (14)
(35 pheny? | ower a%kox "l ower al koxy group, and (15) a

(41c)y|ar balagerntsubstisnyed gtongr, alkoxy group,
(5) a hydroxy lower alkoxy group,

(6) a lower alkoxy lower alkoxy group,

(7) an amino group optionally substituted with one or more
members selected from the group consisting of lower alkyl groups,
lower alkoxy lower alkyl groups, and cyclo Cs.s 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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2 . A quinol one conpound of General Fornula (1) or a
sal tthereof according to claiml1l , wherein Rl
W0 2pses®ee s a hydrogen atomor a | ower al kyl grGUEP2008RIB0804
represents a hydrogen atomor a |ower al kyl group; R3
represents a phenyl group orl@épyridyl group, each of
the groups optionally being substituted with one or
thegeodr agperdiedoedlpi®nd t he group consisting of the
fol | Quj (LD)n ( a h omatic
het e%icé%% %’c eri nlsegprrés %%g gntr%dgé%/n?i%& aggélré %: 1;1?6wer alkyl
graywer al kyl groups, (2) |ower al koxy groups, (6) a

hydr oxy g0 ) en at R4 represepnts a .
hal ogen a? 6%6&1’% %%rn é%r%ggﬁ%d;e%fgrg%ggﬁ 'S engiﬂst' group;
repr esent K;ardpoesxgds @ @hiengiid gldup epr es epysi@rly grdo@p, each
f..aroups (3)...4), .an 7). bel ow. (3). a.|lower al kox
oésrto p,grgiﬁ)g a‘l%ﬂr%gaé&l’s géfl%t ﬁ‘?%%t%%\(ﬁ?ﬁ ‘é’(fL{i]Bx?npg (GugWe groups
sedietdted) lfadm atﬁelml?wl ﬁoﬁsigﬂﬂ&_fg | oF Sﬂiésl tEoll UbRThgv (tlg) ,o][(Q) , (6),
0 ower a r oups . A qui nol one conpound o
a’tinéarvglok\clﬁrﬁlad: )tgﬁr OF DotPrPRYcEYt b fdRgsepted by the
avdw w2 sel ected fromthe group consisting of:
5-f 1 uor o- 3- (4- met hoxyphenyl )-2-nethyl - 8- pr opoxy-
(3 )H-]QWFH ofHRYL AToNeS,
(D floweE0aBrd:Ar ELgsyPhenyl) -1 - met hyl - 8- propoxy- | H qui
nol i n-4-one, “3- (2, 4-di met hoxyphenyl)
(&)5.5 hyerexs-FiasPox #nfH qui nol i n- 4- one,
- ia9868n 854 ropoxy- 3- (4-nmethoxyphenyl
(B)S-I I?I- g%iglrl]gﬁ&n&?( one, 3-(2, 4-dichlorophenyl)
- 5- f | uor d«8reprgseRLs B halogen mtbmone,

Lt At G BRALAROGRD )
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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5-fl uoro- 3- (4- net hoxy- 2-net hyl phenyl )-8-propoxy-
| H qui nolin- 4-one , 5-fluoro-3- (4-nethoxyphenyl)
WO opnspexy- | H qui nol i n-4-one, 5-fl uoro- 3-(2- fPCDIRR008/060804
- 4- met hoxyphenyl )-8-propoxy- | H quinolin- 4-one
, 5-fluoro-3- (4-hydroxyphenyl7-
- 8- propoxy- 1| H qui nol i n-4-one, d-cycl opropyl net hoxy-5-f
51fi]gogo33- (4-huddesyphaeyiy) )8 ~Hrapguynbit quiholine4-one,

o JGAMBE Oy PR ot L) ph My 19h Bosnonan-o-
onel- et hyl - N- pr opyl am no) -1 Hqui nolin- 4-one, and

~fluarg-3- (4-nmeth henyl ), -8 (4 .4
5-E Bt - ol PR RS Aot - ghpafin-p-ong.
5 {fiaomae B+ 4 -ai thosypheny 1 p+s -odvmeit Ay DeN-sprppylamine ) - 1H-
Oun% of General Fornula (1) or a salt thereof

o)
qQ%?@@FBF °1Y @§im1 as an active ingredient and a
5{H1abiec 8 4 aRithoxgpaenyapl & @gur, uetrifhiorobutoxy) - 1H-

_rophélactic and/ or therapeutic agent for
q4%g@ﬂa a4ePRFati ve di seases, diseases induced by

neur ol ogi cal dysfunction, or diseases induced by
deterioration of mtochondrion function, conprising as
an acti vé+ dgmbdreacegticahtwmesdsApbuaempyisddge @alquinolone

cd:nﬂi’gm’lha ofllceRbrals "F'o}:mﬁfg ree) 8eCAr diAg LiRethde m.al':co:{:ging to

prophyl actic and/or therapeutic agent accordi ng
claiamlsas apeaeiive Hagredieubgamtraitthagmdceubieally acceptable
c€¥yf%g§ed fromthe group consisting of Parkinson's
I sease, Parkinson's syndrone, juvenile parkinsonism
striatonigral degeneration, progressive supranucl ear

pal sy, pwe i Nesi hei ner's disease. Pigck's
disease,%%rigg dﬁé%é%%fgéﬁﬁ%ié%ﬁisg| 3@6538?%f+%n,agent for
neairoliegeneéeatyiveodyiideasase, duddsegt onnfudededse, neurological

chorea- acanthocytosis, benign_hereditary chorea, .
dypsgl%gf SRRt cHOY eoat HSIHESs ,gé‘gg‘éﬁ‘?i al P¥ en%?t,erloratlon of
migtsehbhied oy duheniisn, Gddmpeigdend a akousRt te3tIvey Ndi@Ffedient a

Rett's syndrone, degenerative _ballism dystonia
THES BPSrdﬁW@@P&Pnéﬁgegeﬁ?ﬁ%}0§P§?u§%aéﬂﬂdi?F' a salt thereof

adcoraliagl td Sc1dli g€ syndrone, cerebral pal sy,

6. A prophylactic and/or therapeutic agent according
to item 5, wherein the neurodegenerative disease is selected from
the group consisting of Parkinson's disease, Parkinson's syndrome,
juvenile parkinsonism, striatonigral degeneration, progressive
supranuclear palsy, pure akinesia, Alzheimer's disease, Pick's
disease, prion disease, corticobasal degeneration, diffuse Lewy
body disease, Huntington's disease, chorea-acanthocytosis, benign
hereditary chorea, paroxysmal choreocathetosis, essential tremor,
essential myoclonus, Gilles de la Tourette's syndrome, Rett's
syndrome, degenerative ballism, dystonia musculorum deformance,
athetosis, spasmodic torticollis, Meige. syndrome, cerebral palsy,
Wilson's disease, Segawa's disease, Hallervorden-Spatz syndrome,
neuroaxonal dystrophy, pallidal atrophy, spino-cerebellar

degeneration, cerebral cortical atrophy, Holmes-type cerebellar
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Wl son's disease, Segawa' s di sease, Hall ervorden- Spatz
syndronme, neuroaxonal dystrophy, pallidal atrophy,
W@ pioRoswer ebel | ar degenerati on, cerebral cortiPI/JP2008/060804
atrophy. Hol nes -type cerebel |l aratrophy,
ol i vopont ocer ebel | ar atrophyiosieredi tary
ol i vopont ocerebel | ar atrophy, Joseph di sease,
atg@pbat or ubr opaiveRRitiposivehedlanvphy, atrophy, ~ hereditary
IR RIBAYSSH er- Schai di sease,  ELL,gdrei ch' g.
© At a?i a, R%usﬂse% %gjvy synd:%r%!iﬁkéy-mi te J?f%éﬁorre, Bisease,
depdagenibadpaidrigiodliyaiant axi agtivmbydi t ar y Gepstmain-Straussler-
' ia. tel i ect.asi,a, of rophj ¢ | ateral
siikly, BAALC BPRERARY NP PRSP LY synarone,
May-opitesi sendmgeyl acoatenptyl swrebdedlibar atseidar hereditary
traphy, rdni g- ff mann di seas Kugel ber g- | ander.
exesliSe, AhEFIY! | 7Y Kot 1 W ERhPE s, Aotrophic  lateral

scdirios s Ny prodre syivieN gallbali daldyNokgindhi pfoégressive muscular
rralglgrrrati_o . Stiffman syndrone, KliﬁpeI-FeiI )

atEOREY o nEPIRGDY -af_‘brfﬁ}ég%r GrEorhgne HergRigfiaffjpann disease,

KugN B rf ek Einen dr @@sase)i NanddddidaryS affticlarsiiparesis,
syndrone,  radiation nyel opat hy, age-rel ated macular

SYd%ﬁ‘@H’@Y%H%n, afdTERgeNt iagpop| AP LEIRdaEd f r gtplifiegmation,

SAFEPHANC QRBaTbhed R 1pEELDFH L | HHRIKdreON P SL26RRElsyndrome,
henorrhage. 7 . A prophyl actic and/ or therapeutic

logentyedoprthyig Penéydiadier, symsirome .t ispioksddddda, Sjogren-

Larsduaed shyaPGHE O ol £ s %S| %&‘éﬁ.b?gtﬁi. Secii/&é:-tr%q.aftéam macular
the group consisting of spinal co I ury;

degearbehienpy -andndgetebraur apaphexy disdletdtednefiropatting, group
- adi.at | Tyl n | inatin i s _sel ect ed
%g'lrsn@%hg n%j?oup ?‘5 ﬁg [ g?lgﬁfggo nrrug%‘?i %?]geéslgq%':%ggp STt e

di ssem nat ed encephal onyelitis, transverse nyelitis,

progr essi.ve | tifocal .l.euco e | opat h subacut e .

scl er osi Hg p%gﬁ %‘ﬁcgaﬁfﬁcs,a e‘ﬂr%éﬁl qI%Pfeéi#rﬁt &gﬁng according
tademelimnatsi,ng whelrgiaur ahat hﬁiﬁ@&%&/ﬁli ixhdﬁid’e&arﬂiﬁ‘ neurological

syndrope . .8 . r | actjc and/or therapeutic agent
aRHPEFERTR 16 45iodhedl EhplotbPnOr RS PeRsLat it pee 4BRRL cora
ingietrgt, | oOtBémethatapyi-tinahiesdr i durdopathiyon bsalsét RSt @buropathy,

fromthe group consisting_of Pearson' s syndrone,
TaGiFELPRs d9Hagr ne 889 HeMYEAARRLHIGr @ipRases selected from the

group consisting of multiple sclerosis, acute disseminated

C

Q

encephalomyelitis, transverse myelitis, progressive multifocal
leucoencephalopathy, subacute sclerosing panencephalitis, chronic
inflammatory demyelinating polyneuropathy and Guillain-Barre
syndrome.

8. A prophylactic and/or therapeutic agent according
to claim 5, wherein the disease induced by deterioration of
mitochondrion function is selected from the group consisting of
Pearson’'s syndrome, diabetes, deafness, malignant migraine,
Leber's disease, MELAS, MERRF, MERRF/MELAS overlap syndrome, NARP,
pure myopathy, mitochondrial cardiomyopathy, myopathy, dementia,
gastrointestinal ataxia, acquired sideroblastic anemia,

aminoglycoside-induced hearing loss, complex III deficiency due
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Leber's di sease, MELAS, MERRF, MERRF/ MELAS overl ap
syndronme, NARP, pure nyopathy, mtochondri al
wae 200ditsmopopat hy, myopat hy, denentia, gastroi nt BGL/ireads/060804
ataxi a, acquired sideroblastic anem a, am nogl ycosi de
-induced hearing |oss, conptE94 11 deficiency dueto
i nherited variants of cytochrone b, nultiple
tayipberited |vagdantssiel asvdechromgod.onfltiple symmetrical
I ot hy.+ MNG E LS . Lkl eydi-sea -
lllggﬁiéagigggéés%? recurt Péﬁulé[ l)Irng%')'gl obi AUt #&?&AW’A%@W disease,
Twigkgeexdilsegeki, ciRASy , dispasleex técuwafenti emmglobphiicia, SANDO,

AR V& h . I nfantj l.ex. | eficienc

m t'oc%%&%’ (rélga?ﬁ? lﬁ\%%ejﬁn%&énéf k"%rlrg%gg %o)r%iaerfxacgeﬁm' optic nerve

atdwiphyi, efiayak yirdiaorie lel ebghlex eIV epdfdlcienel ppai tdthondrial DNA

ronic_-progres, siye -external - t hal nopl egj a

agicARsfe: { Bl S gy eyitidne,  Leign's

emerRpbphahpabdgathyl, acéiasdrmieiviprog iy OsH wibidxttelrial -ophthalmoplegia
drug- i nducg:g n‘gt ochg%%l%i al _di seases, schi zophreni a,

Syl?é#%f“edepr( gp. n di SGPEBFTSBYIRI ar SYRHF Ii-der , SHigROALPAIY .

lddtadiaende)  mydgiethieRirs dearay sinttited &it0cHei@rial diseases,
atypi cal depression, seasonal affective disorders, ]

SAUSOBRF PR dePRISEi SIFPTRERPN dehordrsn, hidadarent disorder,

bifd18k dePEeSSHUe: dnfidedChpibHid A ANMIEPELSSrders, atypical
i on/chronic depression, double depression and acute

depnegEieR; | Geesomal agkeqiiive glispshene. cpaptrartusf depression,
GRirer algeberaul &, (1) t thergof a ' Lo 44

mlcI ai m 1e§s gyd(?rllfg. 1%01%]%%% hodtafe' %‘rggt r egﬁ%%}q’e disorder,

igreesablegdepestiageichranioeddpressian), digddeecslepression and

ad ugggang%_elqﬁ@_ogi cal dysfunction, or diseases

I nduce eterioration of mtochondrion function,
conprising adm ni stering a qui nol one conpound of

General Fprnula (1) or..a salt thereof.accordi ng.t

o 65 D8 ol At PORRgHe, W Hindtd; Bormuta (1)
omprodatt ntherapf Beconaing My wldiaf 1CGased adrdgar nul a

(1)or a salt thereof, wherein R, R2, R3, R4, R5 R

and R7 are each defined above in claim1 , conprising

reacting 1.conpoundmeeps@sented by tgeneind Fobwul a gidkenting

wherein R, R4, R, R6 and R are each defined above in
nqﬂquﬁggngratlve diseases, diseases induced by neurological

dysfunction, or diseases induced by deterioration of
mitochondrion function, comprising administering a quinolone
compound oOf General Formula (1) or a salt thereof according to

claim 1 to a human or an animal.

11. A'process for producing a quinolone compound of

General Formula (1)



with a conpound represented by General Formula (5)
wherein R 2 and R3 are each defined above in claim1 ,
warasRIoeepresents a | ower al koxy group, ther ebyT/aR20081%0804

an i nternedi ate conpound represented by General
Formula (6)wherein R, R2, R3L0R4, R5, Re, R7 and R8
are each defined above; and subjecting the resulting
conpoundist 0 a cy2lization reaction.

(1)

or a salt thereof, wherein R;, R,, Rs, Ry, Rs, R and R; are each
defined above in claim 1, comprising reacting a compound

5 represented by General Formula (4)

(4)

wherein R;, R4, Rs, Rs and R; are each defined above in claim 1,
with a compound represented by General Formula (5)
10

[ ©

wherein R, and R; are each defined above in claim 1, and Rg
represents a lower alkoxy group, thereby giving an intermediate
compound represented by General Formula (6)

15
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(6)

wherein Ri;, Ry, Ra, R4, Rs, Rg, R; and Ry are each defined above; and

subjecting the resulting compound to a cyclization reaction.



