-1- DESCRI PTI ON QUI NOLONE COVPOUND AND PHARNMACEUTI CAL COVPOSI TI ON TECHNI CAL
FI ELD The present invention relates to a qui nol one conpound 5
and a pharnmaceutical conposition. BACKGROUND ART Parki nson's disease is a
chroni c, progressi ve neurodegenerative di sease that generally devel ops after
m ddl e age. Initial synptons include unilateral resting trenor, akinesia 10
and rigidity. The trenors, akinesia, and;rigidity are called the three
maj or signs of Parkinson's disease, and each of them are caused by the
sel ective death of dopam nergi c neurgerszrproj@ct ed fromthe substantia nigra
to the striatum Th tiology of the di e i i1l _unknown: however,
accunul ated evi denc§U§Y%6§§t%0%U{vﬂa@%a %@3@%@8@9@%@aﬂ ng system
acconpani ed by abnornmal m tochondriecHNIgAGtFIELDOf ni grostri at al
dopam nergi c neurons . triggers.the neurodegenerative disarder of th
di sease. The m tochor"l[%l 'g’?est?%cf ﬁlﬁvcetnl%%ﬁn h%glalgggn Ass fed® Ogesﬁ%“%%odlﬁ%nt |y
cause oxiSdatande asphasmcantidall kcomgogiftionl ci um honeostasi s, thereby 20
resul ting in neurodegeneration (ANR,N.Y, dagei - 991:111- 119(2003)).
Treatments of Parkinson's disease ty—cl assified into medi cal
management (medi cati @yrkamebrsar gi Gkdeasanagementr (steredcaxi cropession) . O
these, medi CaldBBecnhdAtive CaI 8N SNAh NEIAMN ANdakrOALded A3 A B8 &
treatnment. In the nedication, a synptonmatic therapeutic agent is used to
conpensat e f¥i®-t RBitiyr 3TPrAtalinabiimiviélgieraleGrPohily faReeT orftdeAatar ed
by Parkijpson @iigeass, Lrdapar&udtisbi bRitdlie aM0aha r@f@fa&@?' grd henapauLhe .
effects. It is said that no agent exceeds the 30 effectiveness of L-dopa.
Currently, Ltkﬂr&’ﬁamfiéoﬁs%%ﬂr’csog%t FEFkinen's ddpacsfec AV08CEs €T FhFBi #5% to
p; fevent th he cfmisb abob%smlé hﬁémﬁtw@ bbgces Ripainatf ot Eh@ug&&i (rjﬁd)j@bi:@di c?l
effects have_been_ obtajned., . ) However, one di sadvantage o
the L-dopa trEHt gfé‘ﬁt spesEtif, nigrR efo s'él%r%qm\)e‘g‘&‘f‘s e &y f’gYhB%dg]t’:‘? enent
of the -2- dliseabél it ysaind shrbodn;t hoabvéhe dacughlaiefd ievaayncestidgesta t he
recurrenge of venent .di sorders such as _dyski.nesia and daily fluctuation.
Nbr covers di GEkt e BraEeRt PRt - SHTr e R et RO e R B BUGH <bn by
t he excess neglteabendfiadopémaidond af r qulgabetyiaimdandppalinengicsugieuasns
orthostatic ,hy si,an, F;SIM ' r ' agd, n iC
mani f est at i ogr]%igg%% a{tglghal}l ucl %g%r?éorﬁ%%%ela%g%%éwa%g di strggtg(lg%ér)leg h?\}eé been
a cause for midechendriFiudysfunddidar hee biwer gasamehetd -dbpaapendpar sehem 10
dosage and thangbyyd edvelig $hdeuf] T 66! Sa1@ibh | Hollod1R1EP! Aherkfly Whi Ch
dopami ne receptor agonists, dopam ne netabolism enzyne Inhibitors, dopam ne
rel easer?? ceiftSHatingt i chbl i nepgredaggentatingd t hem:ReY eia@dySed- 991111~
conbi nati on,y1ar8o6sP) .oyed. Such therapeutic advances renarkably inprove
prognoses; even now, however, there 15 is no fundanental cure for
Par ki nson' s di sease 3RECHIIEE netf odGEharan e dfiRAsss. RERI c HMGRIHust
3e ;gkeﬂ forcojlhtagifﬁ@% Qﬁt@ h@leﬂaﬁéﬁﬂﬁﬁaﬁ?éérﬁ@,t anﬁb%ﬂ@t_@é@r epmat i aned dcal
rawbacks - decrease i cacy durin ong-ter m nistration, side
effocts, andeRRSENETO! | HTEOMEE PP AsEPEss| O theasy PEUPECTobni - Bdpa 20
nmonot herapy .egtabaishidd otherabyi andi thgarddd tas expesdidraraitnenef f 88t she even
during the enpl. nt of multidru her api.es. DI SCLOSURE .OF THE | NVENTI ON
The present THRIGHETOH & FEMRSTRESS: HE AORBUE SBoRpotnd  FhatonGaEsvate
functional iffgpr dheneigrostibgtaladdpsupprgisesewfonad fenrlongheadtuhedf tyct i on
by | nhi bi t i ng. b gloni & ALy espi @0l EALKLDSON S, di fease ALaiabecting
dopam ne neurons FYom t he “di Sease e |oalogy, t her eby prol ongi ng the period
bef ore firstthegapautidm affegtat.i obit bdgi nsaidlh&hpt egont agenienesreedar thed out
ext ensi ug 1 &5986EN4R-30oACEOM S bulhtnAhor eTRNA ANCsRRl €6beriRRd A8 2
result, they succeed%g ircl) pro%gl%ca; n l.]a conpfygund %Eepreser?t ed g%/et e ?’gﬂjowi ng
General For @|dape1ﬁ?cwhoe=ﬁle@ﬁrp¥rﬂ_ §%§t®? o’%‘é@ﬁeﬁgn‘énﬁl@ rﬁﬁt@bpi‘ags% theerehdri al
functional agfiwid YpePitfhePyOt 8841 REcARASEBRRT £1 N REUIGTREET Yl Y- pIbBE
present invention has been acconplished 35 based on the above findings.
- 3- obtfRedr esent i nvention provides a qui nol one conpound a
phar maceuti cal ﬁogpgabtyé@ér,cow i&idﬂv&ﬁﬁ&b&%mogw,Lgidﬁ%ﬁ ﬂigeaﬁzﬁlbﬂt is f
conpoun a od_for treating or preventing a djsorder, and a process for
?}a Sa-rlrxg& é’ﬁ%] £ the

produci coﬁf)%d,seggr?i]esé’reled Ph 14sg§ey the decrement




5 to 11 bel ow Item 1. A qui nol one conpound represented by

Gener al For

mula (1) 10 or a salt thereof, wherein 121

represents a hydrogen atom a |ower al kyl group, a cyclo C3-8 al kyl | ower

al kyl group

hydrogen atom a | ower al kyl group, or a hal ogen-substituted | ower alkyl

gr oup;

group, or a pyridyl group, each of the @

with one or
foll ow ng (

, or a lower al koxy |lower alkyl group; 15Ry represents a

Ry represents a phegyl group, a furyl group, a thienyl

agi%% R§aS @tssifﬂ%r&“ fHae QLQUP 20::CaRS ShERDOfid NG

1) 't on the aro

the above Rycec(ig¥enaswedt angupmentodpsordery |wwlr o KBefigpoimsang sjaily
hal ogen- substii¥h80 dnOWRbr &KX Y 954 R%e 30ad DEr@cPHEHRYY & ddlised SBnd ower

alkylthio g
(B) hal ogen

roups, (6) a hydroxy group, (7) hydroxy |ower alkyl groups,
GEng brou(sgy | Bhher P8I kEMoy | S*GEtips Pt | Rer dofemie,

oups optionally being substituted

tic or heterocyclic fing represented by

-4-

al koxycarsbon¥ihrc8i QRS organ ( blbbBERN0 sGERURS ORLtINGEE:Y oS Ubgidtetsach Wi t h

one or nore
substi t ut ed

| ower 5

TR A e TR

al kyl | ower & k@Xyu@ieitisns, delusidhs pyfid clisdiraytisar heryl bgepupscadde (15)

nor phol i nyl
hal ogen ato

represents a hydrogemhas ominanardeaR7to epicesemds ahy dngioph grmsppsatidn t o

(15) beu@M

15

20

2b

30

35

H%%ybgn | groups, and (16) a carboxyl group; R4 represents a

ésents a hydrogen atom or a hal ogen atom R6

dosage and thereby reducing the side effects, multidrug therapies,
in which dopamine receptor agonists, dopamine metabolism enzyme
inhibitors, dopamine releaser, central anticholinergic agents and
the like are used in combination, are employed. Such therapeutic
advances remarkably improve prognoses; even now, however, there
is no fundamental cure Ffoxr Parkinson's disease and other
neurodegenerative diseases. Medication must be taken for the rest
of the patient's 1life, and the aforementioned drawbacks -
decreased efficacy during long-term administration, side effects,
and uncontrollable disease progression - can result from L-dopa
monotherapy. In addition, 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
neurclogical 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.



(1) a hydroxy group, (2) a halogen atom (3) a |ower al koxy group, (4) a
hal ogen-substituted | ower al koxy group, 20 (5) a hydroxy | ower al koxy
group, (6) a |ower al koxy | ower al koxy group, (7) an am no group
optionally substituted with one or nore nenbers selected fromthe group
consi sting of |ower alkyl groups, |ower alkoxy |ower alkyl groups, and
cyclo C3.6 al kyl groups, 25 (8) an am no | ower al koxy group optionally

substituted on the am no group with one 8f nore nmembers sel ected fromthe

group consisting of Lewel, aly! L aunse boWaleg! kAt BR0imobaner Al kyl
sul fonyl groups, and car%annyl groups op |ongf y substituted wth one or
more | ower abtepmageciipel IOMPOYitdopy cloopEBsirgr afdddl oxgmRytBap, 2 use qflo) a
cyclo C3_6 alkyl (Jof?lﬁ\@tf d‘”}l i%ﬁﬁlyetﬂfﬂu@or(%ﬂ‘éaﬁn&;etoﬁrali%e{r&tﬂifn}él d WBbLr&Koxy
group, (12) a lower alkylt i 0 group, (I3) a heterocyclic grou
sel ect ed froid RePErRFs EoRNTOOLAFGISHEE AURPHEL n§F FFSETPEST For FB?chi'i nyl
.groups, furyl 19rgiis,. thienyl -5- groups, and benzothienyl groups, (14) a
phenyl | ower al koxy | ower al koxy group, and (15) a pyrrolidingl carb%pyl
group. 5ltem 2. A qui Abnk cBnSYiRAlGr CFBPYRY FERRASTOERS 8Y §°8ETR
t hereof accorglm@lator)item 1, wherein Rl represents a hydrogen atomor a
| oner al kyl group; R2 represents a hydrogen atomor a | ower al kyl group;
10 R2 represents a plenyl grdup or a pyridyl group, each of the groups
optionally being subgtituted{with one or two groups selected fromthe group
5 (6), and (8) on the aromatic or
e above R2: 15 (1) |ower al kyl groups,
dr oxy group, (8) hal ogen atons; R4

Hsﬁ ogen atom R6 represents a
any one of groups (3), (4), and (7) bel ow

10
or a salt thereof,
wherein R; represents a hydrogen atom, a lower alkyl
group, a cyclo Csg alkyl lower alkyl group, or a lower alkoxy
lower alkyl dgroup;
i5 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

20 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,
25 (4) a phenoxy group,
(5) lower alkylthio groups,
(6) a hydroxy group.
(7) hydroxy lower alkyl groups,



(3) a lower al koxy group, 25 (4) a hal ogen-substituted | ower al koxy group,
and (7) an am no group optionally substituted with one or two | ower al kyl
groups Item 3. A qui nol one conmpound of General Fornmula (1) or a 30 salt

t hereof according to item 2 selected fromthe group consisting of:

5-fl uor o- 3- (4- met hoxypheny1) - 2- met hy1- 8- pr opoxy- 1H- qui nol i n- 4- one,
5-f|uoro-3-(4-nethoxyphenyl)-l-nethy1-8:§[opoxy-1kkquinoIin-4-one,

- (2, 4-di net hoxyphenyl) - 5- f | uor o- 8- propoxy- 1H qui nol i n-4-one, 35

| uor o- 8- i GOPLAPM Arbf Met hoxyphenyl) - 1H-qui nol i n-4-one, -6-

(2, 4-di chl orophenyl) - 5-f1 uor o- 8- propoxy- 1H qui nol i n- 4- one,

et hoxy- 5- f{%orever EdkppaHogyphesy 1) - 1H qui nol i n- 4- one,

uor o- 3- (A oTeLbReeY n2r&RidAYbeREN ¥kbuss pr opoxy- 1H- qui nol i n- 4- one,
uoro-3-(4-nethoxgphenyl)-8-propoxy-1H—quinolin;4-one, 5

uor o- 3- (249 GBERS 49APRORY FHERMY - BURRTOFEG S 19 i T8 i9F- FOBReloweT

uor 053- (AxRydgoupehenyl) - 8- propoxy- 1H-qui nol i n- 4-one,

I

I

I

I

ycl opr opy t hoxy-5-fl uor o- 3- (4- et hoxyphenyl)-1 uj.nolin-4- one
/Cor o o MO oS ey PPEPH o TPEEL b it ot %o e

| uor o- 3- (wert TR Besys),- 8- ( N- et hyl - N- pr opyl ani no) - 1Hqui nol i n- 4- one,
nd

5-f|uoro-3-6$?%e?%%%§Sﬁéﬁ?f??8}?%?ﬁ?%¥?¥¥ﬁFﬁg?%butoxy)-1FhuinoIin-4-one.
151tem 4. A (@Har prostidieyl cerposyl igonuponpri sing a qui nol one conpound of
Gener al ,Eor rul f . f cqording to item1 as an active

i ngr edi e}r?t amr?gﬁa&p é%%é@%%ﬁ%‘&f’@ %%83 %h%’ngi carrier. 20ltem5. A

prophyl act i d{igndaorarbhayhpewuibe agent for neurodegenerative di seases,

di seases induced by ngurglogical dvshuaehi Hbm;0r di seases induced by
deterioration of mtochondrion function, conprising as an active ingredi ent
a qui nol one conpound R TERFREEACS M HAraden )aton ar shheleaer &1om25 accor di ng

toitem1. Item6. A jprephydaskkCaairobeh loapesid C agent according to
item5, wherein the neurodegenerative disease is electgd fromthe group

consi stitig of Par ki ns¥nTePEFcELEcanB@PLaPki FHOURS s 5l 18r bird) Yd08hi 1 e

par ki nsoni snu1)shkrmgiresy o dupdegener ati on, progressi ve supranucl ear pal sy,
pure akinesi%, Alegsiner'g di sease, Pick's disease, prion disease,

corti cobasal‘“de§eME PP HEi f fuse Lewy body di sease, Huntington's disease,
chor ea- acant(l3cyt bswes, abesstygrbep edi tary chorea, paroxysmal 35

chor eoat het gsi,s, .essential, tr. r, -essentj.al oclonus, Glles de -7- la
Tourette's @ﬂd?o}?fe,ogﬁgffubsStéLyﬁg?%nl@?’eﬁe%jékﬁé?a T9€ pal | sm dystonia
nmuscul oZé¢m déf)oanenbexy aldvetrosilkoxys gaeupdi ¢ torticollis. Meige syndrone,
cerebral palsy, .W ' g%s ?¥a§§: i sease, Hall ervorden- Spatz
syndr one, né§ o%ggﬁgﬁnﬁgﬁt 0§E§$r§§%% [ a}ﬂﬁtrophy, spi no-cerebel | ar
degener at i orl,7)cexrebpaing oprier| optiophty Homadinled watkbémParomt Me¥hy,

ol i vopont ocgf.gBEl-4 %el@b&@&%omh%@dé{fc%y c%éﬂ&ﬁﬁﬁt seershel hakyRigrenby,
Joseph di sease, dentatorubropal || doluySi an atrophy.

Ger st mann- SoYEE st oxBcHaTaTk etk eses . mdegreleifse ALEY: groups,

25 (8) an amino lower alkoxy group optionally substituted on the

-f
-f
-f
-f
-f
-C
-f
-f

VL ONO1T0UTO1TUTU1 00 W U1 W

amino group with one or more members selected f£rom the group
consisting of lower alkyl groups, lower alkanoyl groups, lower
alkyl sulfonyl  groups, and carbamoyl groups optilonally
substituted with one or more lower alkyl groups,

30 (9) a cyclo Cs.g alkyloxy group,
{10) a cyclo Ci.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

35 morpholinyl groups, pyrrolidinyl -groups, furyl groups, thienyl



10 Roussy-Levy syndrone, May-Wite syndrone, congenital cerebellar ataxia,
hereditary episodic ataxia, ataxia telangiectasia, anyotrophic |ateral

scl erosi s, progressive bul bar pal sy, spinal progressive nuscul ar atrophy,
spi nobul bar nuscul ar atrophy, Werdni g- Hof f mann di sease, Kugel ber g- Wl ander
di sease, hereditary 15 spastic paraparesis, syringonyelia, syringobul bia,
Arnol d-Chiari malformation, Stiffman syndrone, Klippel-Feil syndrone,

Fazi o- Londe syndrone, | ower nyel opat hy, “Béndy-V\aI ker syndrome, spina
bifida, Sjo -Lar : i.ation nyel opat hy, age-rel ated nmacul ar
degener at i ogé,l%glﬁg’c%?d;%regw%%%gﬁjéx%&gg?éct ed from 20 the group consisting
of cerebral {(¥fapcehenylaheveeedbesy lewadralhegy group, and  |tem 7. A
prophyl acti candLope-tRak apept I BURAL gR6gPrding to item5, wherein the

di sease i nduced by neurol ogi cal 25 °dysfunction is selected fromthe group
consisting of spinal cord injury, chenotherapy-induced neuropathy, diabetic
neuropat by, radiatign damROGuiAdndeBYRIdRAl bRY cEhERRS §%rgRleCt B 4 ain t he
group consisting of multiplé sclerosis, acute dissemn nated

encephal onye¥atti §1e¥5%nm 86Er=E1g, B i45°8 Lprogressive nultifocal 30

| eucoencephal opat kpersubarut femekentsi 89 npanena piedn t 68, aclloear calkyl

i nfl ammat ory denyel i nati ng pol yneuropathy and Guillain-Barre syndrone. -8-
of m tochondPi%¥%‘function is selected fromthe group consisting of

Pearson' s syndrone, dimbetpsesetealanassirogat iggoandr m doaenelkvéberdup;

di sease, LAS, MERRF, _, MERRE/ MELAS overl ap ndr one p ny hy,
m tochon:L rial cardi orry%apécte%?ser?lfospgt ﬁy?nyger?%ﬁ??a%f gxgbs%'lt%gg% n(lﬁttaogltpi'ngﬁg111

at axi a, acquef ditesgdermsblopsiormldgebeing snbavgiutedsviier ianduerdtdre #rPups | oss,
complex 111 Y d tQo.l.aheri MXAr] QOGN , iple
symetri cal %elggr%rlﬁ(tggﬁosﬁ %g?a%dé& %%%%ﬁﬁgbggﬁ%ng%g%ﬁ%hwiﬁ (QAN'WH'

di sease, Twiand d8di sratke PANBLIFsenseetareetetEhtTiMgoFesbesiiried, PBLANED, 10
ARCO, conpl ex,dvedgf.i ci ency, conplex |1 deficiency, optic nerve atrophy,
fatal infantile conplex |V deficiency, mtochondrial DNA deficiency,

m t ochondr i al 1)DRRAWefefal&y&ngXPuPPndr one, Lei gh's encephal onyel opat hY,

chroni c- progrsssb¥er Q&lﬁc@fcﬁaésrdﬁ@m hal nopl egi a syndrone (CPEO), Kearns-Sayre
syndronme, encephal opat hy, 15 | actaci dem a, nyogl obi nuria, drug-induced

m t ochondri aqﬁ)dias’%%@@‘,yy%‘?ﬁ%'oﬂﬁiieni a, maj or depression disorder, bipolar I
di sorder, bigol asidderdiasoneler, m xed epi sode, dysthym c disorders, atypical
depression, seasonal affective disorders ost partum depr essi on, m nor
depressi on, recurrent ﬁbﬁeé’f‘"eﬁ%ﬁsegsﬁl%é)g&f‘s‘%f%r, 20 intractable
depressiaon/ chr oni ¢ deps espresentdouabhwitbgpnesisingn and acute renal failure.
Item 9. Use of a quinglqn o) un e F la (1) or a salt

t hereof according to BT %r?ﬁfgséésg%% 8?@8&0%{1 éé‘ém, ahd™ Item 10. A nmethod for
treating or preventin neepwoegtncrayi aedi stageeuprdi §2hseét] ndaedd (BY

neur ol ogi cal, dysfunction, or diseases induced by deterioration of

m t ochondri on tunction, conprising adm nistering a quinolone 30 conpound of
Gener al For nidlaa(igweyr adkexy t9meHer eof according to item1 to a human or an

ani mal . 55 9-(4) a n@lodensBlibstiNEER  1owtheh Bl dRbrofly, 488 1t4. Rs, R6 and R7
are each defined above in item1, conprisi ng reacti n% a conpound 5

represent ed ) @EnEFANC FEFIHA LpEaprallyysupefhtyipd miAThRENe o P RPYVEFe
each definediaQovgrédpd tem 1, with a conpound represented by Ceneral
Formul a (5) wherein Ry and R3 are each defined above initem1, and Rs
represents a | ower al koxy group, thereby giving an internedi ate conpound
represented by Ceneeml 3FoRNghindiohe cdfpound of General Formula (1) or a

30 salt thereof according to iditem 2 selected from the group

consigsting of:
5~fluoro-~3~(4-methoxyphenyl) - 2-methyl-8-propoxy~1H-gquinolin-4-cne,
5-fluoro-3-(4-methoxyphenyl) -1l-methyl.-8~propoxy-lH-gquinolin-4-one,
3-(2,4-dimethoxyphenyl)-5~Ffluoro~8-propoxy-1H-quinolin-4-one,

35 5-fluoro-8-igopropoxy-3- (4-methoxyphenyl) -1H-quinolin-4-one,



wherein R1, R2, R2, R6, 125, R6. R7 and R8 are each defined above; and
subjecting the resulting conpound to a cyclization reaction. 5Specific
exanpl es of groups in General Formula (1) are as foll ows.

Exanpl es of |ower al kyl groups include straight or branched C2-6
(preferably C1..8) al kyl groups such as nethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert-butyl, sec-butyl, n- 10 panty', 1-ethyl propyl,

i sopentyl, neopentyl, n-hexyl, 1,2,2- tfﬁnethylpropyl, 3, 3-di et hyl but yI ,

2- ethylbutyl h , y o TH e nqd ; &s of C8-8
cycl oal kyl gré&ig ?%clﬁ e]€g§h§p$§§§%¥h 3%%@8?%#?{§V%P%%§ﬁﬁgpﬁ ‘cycl ohexyl ,
cycl ohept yl , 8-®y&bgpciAluore i~ (E}Sme@mh@yldf"lﬁywiém@zn%ﬂn@yl | ower al kyl

groups i ncILgk;jﬁh@olgnMQng{ﬁggy g[ dtgt x&hlgrﬁﬁﬂhgliﬁqu%ne
(preferably one) cyclo C2.8 alk iﬁ%{oup(s) escri bed above.
£

Exanmpl es of $-di&pratkdéyrgtups Ju§errenoayghtl- ca%mﬁﬁ—éﬁt"ff@&em 6
(preferalyy %1%::@%@&%9&&@& ﬁmﬁgh&gmmsypr@ﬁb@tIma@umaimnp@w,

i Sopr opoxy, but oxy, isobutoxy, tert-butox sec- but oxy, n-pentyl oxy,

| Sopent yl oxy®-TEBBR Ty oRYI- FYRBSST Ok PR R GANOS L 4 PP pent y1 oxy.
etc. 8-cyclopciine sh@fy -50¥REcrl- B OKy-nednakyidayll ) griopsnonizl-ude t he
| ower al kyl groups substituted with one to three (preferably one) 25 | ower
al koxy group(s) described above. Exanpl es of hal ogen at ons

i ncl ude fl uOEJﬂLﬂpr@*B4ymbpﬁky4ﬂ%gytiﬂin-anﬁliIﬂﬁqﬂenofiﬁﬂtpbes,Of

halogen ut ed 11- .1 ude | 0 al kyl groups
substit u ftE‘h o%e:"l ﬂgers“%@%oﬁ&ﬁ’hgn&glé st)hYE rorpgggmno\rqehflo three

hal ogen atonﬂspolﬁuahﬂmes aer eof |nclude quoronethyI dlfluoronethyl
trifluoronet l.or oL.ongpt hy,l_ i hyl,, 5

br ononet hyl gd%l%}l Sgrgrr%t(%;ﬁ &Jéy Wg!?%)ugr n’e%r? I’triﬂzmc’%%g) A
d|f|uoroeth%ﬂﬂ@021qrﬁ1qnﬁluoroethyl,pentafluoroethyl,z-

fl uoroet hyl, 2-chl oroet hyl, 3, 3, 3-trifl uoropropyl,

heptafluoropropyl 2,2,3,3,3-pent af | uor opr opyl ,

hept af | Udr oi sopr opyl , BE@RI dr-opP oSPRr DRI ILApr FRAFIPOSLLIEN HEERIHIERYl &

4,4,4-trifl ugﬁ%méﬁ{é cflmﬁmfhd3 &péaﬁécfdluw&lﬂﬂwl (14 &hl QrQJam:Wthereof
4- br onobut yl chlorobut . 5,5,5-trifluoropent

5-chl or opent
6,6,6-trifl Lﬁ%’ﬁ 39 éochP&PHhek'yl a%er’??uo@é’ﬁé%?l igpe ‘I%?Errpl%‘éi of&

hal ogen- SUbSéH&ﬂh@éhﬂj@&&ﬂ_y&é_d&)@}fd@[@@&ri&-J ncl ude the | ower al koxy groups
substituted with one to seven hal ogen aton{(s), preferably one to three

hal ogen aton{(s). Exanples thereof include fluoronethoxy, difluoromnethoxy,
trifl uoramret hoxy, CthEﬁﬁEtboxy.dkﬁbhﬁﬁmﬂﬂbh@mﬁ/or therapeutic agent for

trichl oronet h%rgfi%%onm pfa 100XY5 ALDL DM D0XYes 24BLE04 Oy | HOLAIRYARXY:

2,2, 2- triflJdoroe oxXY,
2- chl or oet halgs£8ndtBort,r i f buwor ofpissgery, hejptdicdedor opy opalgterioration  of

oL 1 SRS SR SR LB g kBB
4 chl or obut cs;u}nalm@n’g@m@’wi X4 hPerenit cHYETLS, or a salt thereof

25 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 oconsisting of Parkinson's disease,

30 Parkinson's syndrome, Jjuvenilie  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

35 choreoathetosis, essential tremor, essential myoclonus, Gilles de



25 trifluoropentoxy, 5-chloropentoxy, 6,6,6-trifluorohexyl oxy, 6-

chl or ohexyl oxy, etc. Exanpl es of | ower al kylthio groups include
al kylthi o groups wherein the alkyl noiety is the |ower alkyl group

menti oned above. 30Exanpl es of hydroxy | ower al kyl groups include the
above-nentioned | ower al kyl groups substituted with one to three
(preferably one) hydroxy group(s). Exanples of |ower al kanoyl groups

i ncl ude straight or branched C1-6 (BFeferany Cl..4) al kanoyl groups
such as formi ,rda.a¢ety! ¢ ym?fi%ﬂlbonhﬁlettbé’t ¥§1¥dron§esOl?fétg)éﬁeﬂatlﬁ}@mo@@?yém tert-
-12- butylcarbonyl hexano et C. | ower “al koxycar bon gr oups
i ncl ude al kdi&sﬁéaﬁb@ﬁwscgiwm W@F‘é@f}?etrhét%%@@%? nepapdig ‘fcrﬁ?lPB%e‘r al koxy

group nenti apgdeabepCarorEXanplashah aphig, or QuUPSooR! | Gaakhse Sulshhtarted
with one or nore Iomer al kyl %ﬂgups i ncl ude ami no grougs optlonal

substit ut ed YWSeAS®ne Iéﬁllt%mF sPPaFky | SR 5) pRYt aﬂ%’\?@r"}é}é’arrpl es
of carbampylpOnoups opirrepry) Yy %gmﬁwdéﬂeséllmﬂ h aegeﬁramme | owekeataqy|
groups i ncl u%%&gg%ﬁamyggg?ws 10 ltﬂ:egnal Iey substl z_grvm th %Egp% t wo
| ower al kyl ) de ¢ abovi of c 8

al kyl | ower cﬂllﬂvxbboxgrmlasbdamaxudmtﬁ:bghﬁbowaenm&tabyledoimbnﬁdadqﬁebglmxps
substituted t h. one re referabl e one) cyc Kk p(s)
descri bed aldve hSISEX E §%g% rox%gpgﬁg?ﬂ%Fﬁé§%kﬁfgﬁ %u$%0¥mggﬁ¥ﬁ
above- nentldhﬂﬁtmmweﬁtahwmﬂwrgSdM@Smambsuhmaaed wi Flriedreich's hr 8gaxia,
(prefer abl ¥ \QELy AL N8 BHE{ Sty -wnite  syndedntMRLESeR] +d10WE-cBLK LAY

ower al'koxy" groups 1nc ve-menftoned 1'ower OXy groups
substltuted wvaxhaoneh®xﬁa&@arhreepiindyberabhyl@ne)ataﬁmgr dekevpgiegtasid s)

descri bed abér%ﬁéf%trcr%hr%oe lateraEX 2533 9f %%M%E@Hpﬁu% ondls #(Y $pbsdi tuted

wi th one or rs selecte fron1t group_consistin Iomer aIkyI
groups, | oweIrosFRee oWBFCRlRY | aFrenps, aﬁﬂ}nep%lr*zﬁrcsmsav%ﬂ

i ncl ude am %xﬁh%‘%ﬁ@%ﬁ&néiééés%Ub%hb&m% Whidhdne @daelse | V!Qex'@&ﬂ’@&fﬁ
sel ected fromthe group consisting of the above-nentioned | ower alk%r

groups, ¥Phe SHF§FES nBATIRGHEELS O\A%‘fr’é?lgR’BX‘”s‘rhlao\Ae‘in&PﬁWulﬁ’FSHpém"alr?dcf’ﬁ

albﬁv?e rreln]EI Qtihla.@oﬁryél’dl@n@ .Stigleiyh gﬁzﬂ&hﬂﬁne Klippel-Feil EBxpimpbas, oFakower
al kyl sul fony

oups |nclude al k ul fonyl_ groups wherein the al kyl
i ety is t By S5 s oBRE ey etk "Sidee | Epfhg
am no | ower wmlskaxy g;jmgwanpems@aal |zyyrﬁﬂibméi t L&a&?da@moran ngnmnpatgiyoupam{ h one
or nore nenbers sel ect om. t he _group onS| ng of r I ps,
| ower al kandﬂﬂ Lag gd? %%élrﬁrﬁﬁg( f&ﬁf 8%@/9[ r&roﬁ%%p ds%ger%)aénoy% [groups
- 13- optaconaibey smbsp i tm:mismm_m ome orerwbrel | oxmffara:ltkym gaslpseirabrate the
| ower aIkoxxug{g#%%;substltuted with one to three (preferably one) am no

group(s). Here am no | ower al koxy group is optionally substituted on
an amno group with one or two 5 nmenbers selected fromthe group consisting

of the above- nentlonegggpmef ahk¥&u9bﬂﬂﬁ§m1 the saleyve qg@&h&ggg_logggnt

al kanoyl groups, ove- nenti oned | ower al kyl quodK groups, carbanoyl
groups opt | GIRPFGirg st iitamed. vwl'teﬁ“eéﬁet}é? Heresspohrfuaadk P Q?‘&Rﬁ‘é’gﬁﬁﬂ%l oned

above. 35 @gysfunction is selected from the group consisting of spinal cord
injury, chemotherapy-induced neuropathy, diabetic neuropathy,
radiation damage, and dJdemyelinating diseases selected from the
group consisting of multiple sclerosis, acute disseminated
encephalomyelitis, transverse myelitis, progressive multifocal
30 leucoencephalopathy, subacute sclerosing panencephalitis, chronic
inflammatory demyelinating polyneurcopathy and Guillain-Barre

syndrome.

Item 8. A prophylactic and/or therapeutic agent

35 according to item 5, wherein the disease induced by deterioration



10Exanpl es of cyclo C3.8 al kyl oxy groups include groups in which the cyclo
C3.43 al kyl group and an oxygen atom are bonded. Exanpl es of
tetrahydrofuryl | ower al koxy groups include the above-nentioned | ower

al koxy groups substituted with one to three (preferably one)
tetrahydrofuryl group(s). 15Exanples of |ower al kylthio groups include

al kyl thi o groups wherein the al kyl nniet¥ is the | ower al kyl group

ment i oned above. Exanpl es of "phenyl. | ower al koxy groups
include the aboys-JHRBALRMRD f‘uﬁ&‘f‘{orﬁ'l‘@)@élgéﬁ’é’cpsfﬁmp%bt 5&8&&» V\Mr&l@@fnéo
three 20 (preferably one) phenyl group(s). anples of phenyl

| ower al koxyod ofdrseksx pYpiess iHePaaes ¢ hdezuwre- nﬁﬁi?—%‘ﬁé‘& ITSRERIBE koxy

groups substiddéred #Mddusanemtng, hERRDheRvkr AL BL&eXY GFRURLS), NARP,
(preferably one) descr.i bed above.. 25The process of roduclﬁl?g t he con%ound

of the i nverf¥%n OPREREr iHEAChIIG AL CaEEyopathy. myopa

conpound a"gpgr;aeﬁea) B_ﬁ@lestbmn@nerat%;a%r mul Qm@ﬂairé@e[] eb ftrfrbblasdiso r%ﬁzem@ﬁ to
as Conpoun 1 an he produc vari ous met ho

met hod accor 93D RETHEI ol "“I‘-?éa F%n @Wg% g%r‘%‘gr&ﬁ&%t%ﬁ
Schenme 1 vhernaharRed Riaridits RAE RBytcRsaroalad R/ anktas.edefymedrabave,

and X1 represents.a halo en, atom Io o] epr ted by
X1 incl ude ﬁ?lf’orl n%S:L chi® or| ne, "BP6 nus rﬁgm%ﬁf% g%ﬁ‘l &l (%' %?*ggam e

| eavi ng gr o@ﬂrﬂcﬂtet lidseasxt | BOLG nuamdsehategememum@gﬂhm;rlﬁodl%LiD@s

artic f eqei

(F:)orrpijuﬁ ywoéeg%ﬁglll'&fzor wﬁ?@it{l%@%%ﬁ%ﬁ%ﬁ%oﬁfplgg%ﬁ Q%Q%%%e g’lttl gP %u a (3)
inan i nert sglopbyit Brtali thbantidei agnpley J¥| defitsiencn, thdogherdnied BRA
absence of 85a%hensPIPANBonbRLLAS PIRRCNGRE0L: ! IFHHREA! Blaigh: o

Exanpl es of inert solvents include water; ether-based 15 sol vents such as

di oxane, t etgusephrbImIedepatiet hW%‘tlﬁePrO%eESl‘d?TQi@@%%yﬁPﬁﬁh@mQﬂléﬁh?l ene
glycol di metdyHarghber. (amsh)st hylkanenglasel dl B¥dmeEt helencapRiBigatny,

hydr ocar bon- based sol vents such as_benzene, uene, and xyl ene; | ower
al cohol -¥asetPariasie. sﬁ‘é’ﬁg%@%{:h%ﬂcﬁrugéf‘ﬁ%d M3 R AGE R ahafisieases .
ket one- baSGCbc&ﬁJz‘e&QHf@u&Q s&s@;laraaie@eebgml aadsemidyy| eifpaybr ket omesiorasd, pol ar

sol vents such a di.net hyl f or.mam de t hyl . sul f oxi de ),

hexarmet hyl ph 8Fi & Nl_ (s Mg a%%]ts%r‘?ietriii'%thﬁ“ﬁgsél?%&efssoq Frf’%gcan

be used si nglgpression, C oreaispA] om&hﬁmammme, Pattmditum deppaunds, used

in the reactiQn_are not 25 particul arl E’ (% th ihcl.ude or Ja:.rrpl e,
SO he

tetraval ent pelﬂofradl uﬁ?léeaﬁséf) sts SUch 8 t x 3R eosrst%‘ﬁgl | ST iR (1v)
t et r ahy ciat eirsivdcpaites siaprehei@oichvonpal depdiesmbore, (dddpledieptansion and

pal | adi um ca%cq:j&,_)é g?%u%glg%eoal | adium (1) chloride, palladium(Il)

brom de, ate, palladium(I1)

Item 9. Use of a quinolone compound of General Formula
(1) or a salt thereof according to item 1 as a drug.
25
Item 10. A wmethod for treating or preventing
neurodegenerative diseases, diseases induced by .neurological
dysfunction, or diseases induced by deterioration of
mitochondrion function, compriging administering a gquinolone
30 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)



-15- acetyl acetonato, dichlorobis(benzonitrile)palladium(ll),

di chl orobi s(acetonitrile)palladium(ll),

di chl orobi s(tri phenyl phosphi ne)pal | adium (11), dichl orotetraamm ne

pal l adium (I1), dichloro(cycloocta-1,5- 5 diene)palladium(ll), palladium
(I'1) trifluoroacetate, and 1,1' - bis(di phenyl phosphi no)ferrocene

di chl oropal I adium (11)- dichl or onet hane §onplex; zeroval ent pall adi um
catal ysts such as tris(di benzylideneacetdne)?2 palladium (0),
trls(dlbenzylldeneacggone)Z gal I adi um (0) chl orof orm conpl ex, and 10
tetrakls(trlphenylpho phi ne)pal l adium (0), etc. These pall adi um conpounds
are used singly or conb|n.t|ons of two or nore. In the
reaction, th8sg 2 ip catal yst is not particularly.limted,
but is typlcally f 0.000001 to 20 noles in terns of

pal I adium rel ati vie to 1 Conmpound (2)ﬁ1ﬁhe anount of the palladium
catalyst is prefe i ge fromO0.0001 to 5 noles in terns of
pal | adi um rel ati Conpound (2). This reaction

ds in tNe presdhce of a suitable ligand. Exanples of
| i gands of the palladium 20 ¢atal yst include, for exanple,
2,2 bls(dlphenylpho,phlno) 1' - binaphthyl (BINAP), tri-o-tolyl phosphine,
bls(dlphenylphosphlno ferrocehe tri phenyl phosphi ne, tri-tbutyl phosphi ne,
and 9, 9-di net hyl-4, 5- bls(dlphenylphosphino)xanthene ( XANTPHOS) . These
| i gands are r QFQQna i 0 The
proportion o %e pa Ia %%#?cg%gfg a k?|3§hd ﬁot pgg?lﬁhfgflfach
limted. Thedefimedt gbdwme-hlgam§M|slabdummﬁiﬁln@ abmating0 ol eEpgerdnol e
of the pail agééggsg%@é){%tGemlpg.gmlaabl(x)about 0.5 to about 15 noles per
nol e of the palladium 30 catal yst Vari ous known inorganic and
organi ¢ bases can be used as basi c conpounds. | norgani ¢ bases
i nclude, for exanple, alkali netal hydroxi des such as sodi um hydroxi de,
pot assi um hydr oxi de, cesium 35 hydroXi de, and |ithium hydroxide; al kal
metal carbonates such as -16- ggodi um carbonate, potassium carbonate,
cesi um carbonate, and |ithium carh v al kali netal hydrogencarbonates
such as |ithium hydrogencar bonat e, 'n1hydrog@@§arbonate and pot assi um
hydr ogencar bonat e; al kali netal s_s&gh as.sodi um and 5 potassi unm phosphat es
such as sodi um phosphate and pdtassi §im phd¥phat e; ani des such as sodi um
am de; and al kali netal hydrides sucly as dodi um hydride and potassi um
hydri de. Organi ¢ bases include, Tor exanple, alkali metal |ower
al koxi des such as sodi um net hoxi de, sodi um et hoxi de, sodiumt- 10 but oxi de,
pot assi um ”%ﬂla%'lﬂen pog as%‘ “”ﬂeeta?ﬁxhd é‘“éjaé%l"tc?eigh&&‘ Lbél}ét% X d&emadd
ani nes such as triethylam ne propyl am ne,  pyridi ne, qui noline,
pi peri di ne, Wﬁﬁ@zgplwomﬂe?hwﬁﬁeh!}@@r%@lﬂaﬁwﬂe Fogiiada Hydldami nopyri di ne,
trimet hyj@am ne, dinethyl aniline, N-methylnorpholine, 15
1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene (DBN), 1, 8-diazabicyclo[5 4 0]undec-7-ene
(DBY), 1,4-diazabicyclo[2.2.2]octgne (KABCO, etc. Such basic conpounds can
be used singly or in conbi nati ons %ﬁ wo or nore. More preferable basic
conpounds used 20 in the reaction ifclude al kali netal carbonates such as
sodi um carbonate, potassi um carbonalle, cesium cat®bbnate, and lithium
car bonat e. A basi c g@mfpo I's usual |y used in an anount of
0.5 to 10 nol es per nole of Conpound (R), and preferably 0.5 to 6 noles 25
per nol e of Conpound (2). Compound (3) is usually used in an
amount of at |east about 1 nole per nole of Conpound (2), and preferably
about 1 to ahout .5 Ies o] nmol e of _Co (2). Th
reaction canqbgeégn Hetet g%ﬁé?mho? ggg E§QQﬁ? uHYet T hett t gag Rs
at nospher es ¥epdesdnhy ai Llowgemlkarygogorowt,C. thegrebyndeving ane doddrpedisdear e.
The reacti on,PrRee8ds, glglcé/d aog &glgé’gatleﬁg%;\ aur(%)t 0 200C, and preferably
t y

at room tenperdature I'S uSua
15




conpleted in about 1 to about 30 hours. The reaction is also 35 achi eved by
heating at 100 to 200C for 5 mnutes to 1 hour using -17- a m crowave
reactor. The conpound represented by General Fornula (3), which
is used as a starting material in Reaction Scheme 1 is an easily available
known conmpound. The conpound represented by General 5 Fornula (2) includes
a novel conpound, and the conpound is produced in accordance with Reaction

Scheme 6 shown bel ow Reaction Scheme 2 HY~ R (1) wherein
Rl, R2, R3, R4, R5.. R6, and R7 are as defined 10 above, and R8 represents
a | ower al koxy group. The | ower @l koxy group represented by R8 in

s

General Formula (5) has the sanme degfigiti
conpounds represented by Gengral For mil @
inert solvent or w thout using~as
of an acid catalyst, thereby gi\ rmedi at & npound represented by
CGeneral Formula (6). Then, thex

ound was cyclized to produce
t he conpound represented by &

n as descri bed above. The
(4% and (5) are reacted in an
, 15 1in thﬁ presence or absence

Ener al” Foril a 1). -18- Exanpl es
of inert solvents include water; ether-based solvents such as di oxane,
tetrahydrofuran, diethyl ether, 1,%2- difethoxyethane, diethylene glycol

di net hyl ether, and ethyl ene egcoI di met hyl ether; aromatic

hydr ocar bon- based sol vents such 5 as benzene, toluene, and xyl ene; | ower
al cohol - basedhezelinert, sSRsUGR, a5, et henal;, axet [Ranote, eanll desopedpnok; amdl
pol ar sol ven a hy e ( t f oxi de

( DVEQ) , hexaélﬁjﬁeéfc’p’ﬁ%ithﬁorr? ]tr:g:j}l é , rrgﬁ]dgoaéﬂetglvc|§ 3‘ Z'-qu:l'“"'gg ﬁ%éegz'g#nert

sol vents can be used singly or in conbinations of two or nore. 10Vari ous
ki nds of Kknown acid c e lsud fQRi cid,
nethanes&ffonlc aci d, %bé+%%%§§% %%%gkggc?ﬁmhgﬁl uF?%m%%igg g ac#gp gg%tlc
aci d, boron Q&lﬂpﬂéﬁv$de acidic ion exchangers, etc. These acid catal ysts

can be used singly or gignSQEDi HAt i GRS 041k Srodt €inchRABDRG rEUGHY aghds,
acidic ion exchangers are preferably used.” Exanples of acidic jon

exchangers i PRanGHEA ety rkeFPETaRLY ofil-el CHEHG ePOBRFaFIEb| 88 SRt h&E ket

such as Lewatigrop¥0, isé@Rop¥el h-Ba%y1 Dawrubfi, Aperbita.,! Béaooutcyl n-
Anberlyst 15 and_|li ke styrene sulfonic acid polyners; Lewatit. PN, kar b
215 or 5. DR | I YOPYORH Y on g BRI Yo o RRAREREES, LRSI CNOZ-Biol | te
CS100, and Itﬂﬁ@eﬁh@i@f@buc cRrEbaxyd g Iaatel eSkéBhylmthE’Er mitsbhexgyl. Zea-~kar b
226 or Anberhﬁﬁ nggp ﬁnd l'i ke polyacrylates. OF these, Anberlyst 15 is
parti cul ar | y"PPEFBF? Ah®oxi de catalyst is usually used in an anount of
Examples of Ci.p cycloalkyl groups include cyclopropyl,

cyclobutyl, cvclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, etc.
15 Examples of cyclo (i alkyl lower alkyl groups include
the lower alkyl groups substituted with one to three (preferably
one} cyclo Ci.s alkyl group{s)} described above.
Examples of lower alkoxy groups include straight or
branched C,.s (preferably C;.;) alkoxy groups such as methoxy,
20 ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy,
gec~-butoxy, n-pentyloxy, isopentyloxy, neopentyloxy, n-hexyloxy,
ischexyloxy, 3-methylpentyloxy, etc.
Examples of lower alkoxy lower alkyl groups include the
lower alkyl groups substituted with one to three (preferably one)
25  lower alkoxy group{s) described above.
Examples of halogen atoms include fluorine, chlorine,
bromine, and iodine.

Examples of halogen-substituted lower alkyl groups



25 0.0001 to 100 nol es per nole of Compound (4), and preferably 0.5 to 6
nol es per nole of Conpound (4). I n Reaction Schene 2, Conpound
(5) is usually used in an anount of at |east about 1 nole per nole of
Compound (4), and preferably about 1 to about 5 noles per nole of Conpound
(4). 30The reaction can be conducted under normal pressure, under inert gas
at nospheres including nitrogen, argon, et¢., or under increased pressure.
The reaction proceeds usually at roon1té%gérature to 200C, and preferably

at room tenpefaiubet { Rffer faiﬁ{gmg GBSO hBAGHLRBa FZEQT bRPI ¢of P¥Al Of
water is conducted until the -19- reaction water generation is conpleted.

The reacti onP#ECIRBuaPEYNESIni sREFEGERPABoUPRE % akbhee 3daiedes. atom(s).

The process paiieduci RGet-B8s COMPAKMEOT @m&:&lﬂeﬁg{lr,ml a diEluYténetnyl,
cyclization reaction of the internediate onpound represent ed n?é %ner al

5.c

Formul a (6) EE-BETERpTEYed EHREASTHYLe héic REY FEEPYeR? *as

di phenyl =t heromonethyl heat i @prichemeéeQund igichherahsensfefyia sol went. The
reaction is c¢conducte t 150, t0,_.300C for 5 mnutes t hour The cgnpound
opresent ed By AEREN ! Al £ 2AT  HBIOTE Y o REEEHE ARSIl | A
Reacti on Scheheordetrgly i bed abavehlscomtkpbin conpound, B txcidnubeoyropgiiced
easily using iﬁ&g onpound. The conpound rep ed ner.a rmul a
(5) incl udesh%) nov‘éﬁm or:%gghd, and the conpou%dﬁf%’%nﬁ%nﬁ?%%atfﬁggg?éﬁpgg’
accor dance wheptafflopraicappbeyl .t he dethiod®pshown i n Reccidropr&hene 43and

Reacti o 5 ﬁ&&g eschi he cti,o n -
wher ei nang;. % 4,05%. S@éiggﬁrd&g%%g?% S 'dgf?hg 'ggg?/%afg"ﬁarﬂ)lutyilé § group
represent ed $raRobsENer 4thaemahdigen? - didrouyd . r dpbed i lnogeraniyilhat

under goes the_gamRopMbshi tution geacd i@ rasoddkyPf @ hal QQeR1ofosRal ogen
atom Hal ogens represented by Xy in neral Fornula (la) include

t he hal ogen B¢hudeeks Hedetbove. G oups that undergo the sane substitution

reaction as that of thempadH0eR aAMLITeROsHER @884 edol¥r Xa1kBal uda-dupwer
al kyl sulfonxlox groups, aryl_sul fonyl oxy aral kyl sul tonyl ox
C.

roups, )
gr oups, nclude™ the' lpyen,plkoxt ¢ & Ff‘éltﬂefioﬁ‘?-lt x¥P§r FGpSIVREI ude
stlr?i ghlt or Eﬁ]ad@@th hedaﬁir;(@)a: kiytetfatabony | oney g{o?umﬁfeéua{hmggﬂ”emms).

sul fonyl oxy, e ne su) fonyl oxy, n-propane. su oxy, .-20- isopropane
S0l f onyl oy ERBIPA e LRG| SkyCs - BPRREII iy | SHFSRERRTAGHE

sul f onyl oxy, taiflunztxt@eey sul f ony| ogjloromethoxy, Exanpl esiabfloacydthoxy,

sul f onyl oxy gr.o J de napht hyl su xy and phenyl. | f onyl oxy
optionally sﬁ%lscgllﬁ'ﬁﬁ{mgegh%ﬁ?a 5 phenyl gﬁ’"&log"%k?ﬁy'one to thréé%)'sré?‘éﬁ%%so?é’

sel ect e r oknahiergf bigrovetisd:st.i ng . 8f 2 stiridilghtogiholy anpérth fltoBoeltHoply

Ot oups, (SLT B BbeBAYEhed £ls & ALkPiedh R M L BBl MBS rofithdig 00en

atoms as a substituent. Exanpl es o eny yl oxy groups optionally
subst i t ut ed MRYFELHETAHIFOPECRMYST | t GedrkoreriraRtitie pRefBAorpRrapdfony| éxy,

4- met hy| phenydoms kb %, 0%y 4 2=Eﬁ@l‘éb?@ﬁ[ﬁéxfuhf9?&’,'39&¥Pe14fé‘}filh59@@?d'b‘:!ﬁly,

sul fonyl oxy, 4- net hoxypheny( sul f onyl oxy, ni trophenyl sul f onyl oxy,
3- chl or opherf/IChdareRHFExy, et PrERARHIST of naptRPFORMERY| oxy® G- Gups

i ncl ude - naghtdiybrepinfrony| st/-,ch@_oaaﬁéﬁﬂwdy,sutf@,wkexﬂlu&bﬁgx%ﬁﬁmnplses of
ar al kyl sul f%rnyl ox¥ gr oups i nclude phenyl- substituted strai ght or branched

Cl-6 al kyl PERY *¥r otfs that nay have, on the phenyl ring, one to

three substituent(s) eEehmtleed dfr arovele gkQUPHGONGHRIpENGnefiudd I aLgthab
branched C1-6_al ky roups,, .straight or branched Cl-6. al kox roups, a
B’ Home ik e s

| ’
nitro 20 gr P RAd V&I 648n MOme AT o WUEH ¢« tnt™or *A5Hht b<Fi°P8t ed
strai ght or nem&nohedl abbvé. al kyl sul fonyl oxy groups. Exanpl es of

30 Examples of hydroxy lower alkyl groups include the
ebove-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;.s) alkanoyl groups such as formyl,

35 acetyl, propionyl, butyryl, isobutyrvl, pentanoyl, tert-



al kyl sul fonyl oxy groups substituted with the above-nenti oned phenyl
group(s) include benzyl sulfonyl oxy, 2-phenylethyl sulfonyl oxy,

4- phenyl butyl sul fonyl oxy, 4-nmethyl benzyl 25 sul fonyl oxy, 2-methyl benzyl
sul f onyl oxy, 4-nitrobenzyl sulfonyl oxy, 4-methoxybenzyl sulfonyl oxy,

3-chl orobenzyl sul fonyl oxy, etc. Exanples of al kyl sulfonyl oxy groups
substituted with the above-nenti oned napht hyl group(s) include
anapht hyl net hyl sul fonyl oxy, p-napht hyl nethyl sul fonyl oxy, etc. 30The
conmpound re F la (I b) can be produced by the
reaction ofp%ﬁéﬂb%ﬁggﬁﬁdG@%%&ggén?%gyb General Fornula (la) with the
conpound represent ed Eﬁfy‘mﬁﬁﬁepﬁl 1@@rmﬂgo¥ygarpﬂn% GrAEPY DGILUERt or wit hout

usi ng any soAMRRLEarhdhylNGrdipRSARNGR I tADSENGRYOhoidthass GneoMpeand.
35Exanpl es of_inert solvents include water; ether-based -21- solvents such

as di oxane, FHEAnGFHRBY BRAHorgletPRNS et her, 1, 2- di et hoxyet hane,
diethyl ene glycol di rmtaiﬂyieseblaeémmgrsﬁﬂswI@fﬁ@oﬁM@Ohuﬁ&ﬁmﬁhw wither ;
aromat i ¢ hydrocar bon- b sed s%%yints such enzene, tol uen xyl ene;

an
| oner al cohd?*H &SB! Kﬁlff UEFPURE  rReHITo PIING 9ERERS © %E'ic’?i r opanol ;
ket one- basedsuaeitientsl steh @ acetwna.oasd amdly brato(y) ckﬁameadaam:bvpol ar

sol vents such as N, N\- I &net h sul A gPIVS
hexanet hyl phosphor i cEtg{ﬁ"%‘{rﬁ 8ff ngaamc?g%o%r(fgﬁ X %ptj'fqnl‘é‘!Ll e | r?fgr%%élgu vents can
be used si ngtithopnée i owbe nNatweonsligll gwoups imsiede TaAbamoyagiroup®npound,

vari ous o] i [ [ e

| nor gani I?nbvgsbééggg%%cfglr)gﬁ%?&eeggglpﬁ %ﬁ@ %Pﬁ%ng?‘g g¥fx?%%ug szjch as

sodi um hydr dasgaibpdtapoyeum hydrOX| de ceS| um hydrOX| de, and lithium
hydroxi de; al kal i Eg(%m SRl RaL N #fcyhS1505 gl uagemda%@ssi um
carbonate, cesium carbonate, an [ th| Um car bonat e; met al hydrogen
car bonat es sth aangteﬁﬁ:wnqﬂ/é%g%ralé%bM@ S‘é’éﬁﬁ%ﬁﬁﬁ?d&%eﬁn%a"r%onat e,
and pot assi Wﬂx*&)éd(%rﬁﬁi@%%t) eeydiKall, aBtAl Erw@)aaessﬁ%em abslre .

pot assi ump am des such as sodium am de; and al kali netal drides 20 such
as sodi U hydride an&<pwRiessPhnRYARAYsower alkoxy groppgaificdufgsER® i ncl ude,
for exanpl e,atiisabéntiRhal 1W8RT aBkdaXigHBapS Uks8stBed WIHRINROXb dthreodi UM
et hoxi de, sodi u %gl oxi de,. pot assi um gE hoxi de, potassium et hoxi de, and
pot assi um t - FEERFHEY SRB) AHIHEEY FRWPAS) tri et hyl amine, tripropyl anine, 25
pyri di ne, quinoline, E&mﬂ_@lelsjblﬂ&';_owaﬁ daxoke, 10Neﬁt$mdoxgli gs@Eo pyEmniane,

di met hyl am di ne m dlrreth il..ne hlm)r hol i ne,
1, 5-di azabi %ygt)av 5?%3 eE‘é TD@Q%OX{ - zg’g? Elitflof@kwi%'] %ec"D? ene
(DBU), 204- tdlmaaby:caﬁetrapﬂv 2ng) obdwere al BABC@roupis) d@eButbedhadbpreconpounds
can be used singly o n n f Ie basi c
conpounds used in th(l:aE %@fﬁ%% %ﬁ%}% %3:8{1]# V%&%?%%&’Sggﬁgéﬁﬁﬂgg ‘g%

hydri de and quet asshene hgepense selected from the gmowngionsashiysyed iLgW%Eual ly
used in an ARy gupd, 515&13§1ﬁ9:qmo%rpsikﬁob§o@gts CQHHOé&F&ﬁo( ka). and
preferably O 6 nole -22- per nole of a;h‘% In
Reacti on Sch?é#ﬁfl19r@ﬂ%éwd@7?mm£qoypﬁs‘&ﬁﬁoﬁabw Ghttwredarith £ about
1 nole pgr g @wofmda®aRQUAd ol £ tﬁ@eﬁﬁ@bwnmaglof Grabadbvé- ol es

per nole of Conpound (la). 5The reaction can be cond uct ed under normal .
pressure, uffGSELPRRE (LoY5E HNDSPRARS ThE| FAVRGRAT 115§Ent Giko%fc., or

under increasgerpaBS8UGEoups, and the abo?v'hemérﬂ:a.ahe@rby@aeceaep&mgrmal ly at 0C
to 200C, andereferany at roomtenperature to 150C, and is usually

conmpl eted 1 °HP8bout 1 to about 30 hours. The conpound
represented by Gener akarﬁparewbﬁ .'(.(Er)e,r ahikeh mﬂfbﬁﬁid mu@ssimmagamlen al in
React|o§08che jhs an_ea e igv& %?‘% kno ngower l(5 and
Conpoun (2) WRIEh SPEPT nESS artlng If‘oélrl % né conpogndgocf t he

i nvention, mecltidsedabelreconpounds, and can be pr oduced by vari ous nethods;

for exanple, by met hgg%ggﬁ%%@%&o 106 T QY A% BRAGEL YT eTES 4 Lo 6.

Reaction Schene 4
substituted on an amino group with one or more members selected

from the group consisting of lower alkyl groups, lower alkanoyl

35 groups, lower alkyl sulfonyl groups, and carbamoyl groups



20wherein Ry, R3, and R8 are as defined above, and R9 represents a | ower
al koxy group. The | ower al koxy group represented by Rg in
General Formula (9) has the sane definition as descri bed above. The
conpound represented by CGeneral Formula (5) can be 25 produced by the
reaction of the conpound represented by General Fornula (8) with the
conpound represented by CGeneral Formul a_)(bg) in an inert solvent or wthout
usi ng any solvents, in the presence or abSence of a basic conpound.

Exanpl es of ,peidnas @) ks hdauderaingr or §idier 1635241801 splowgpt s such as
di oxane, tetrahydrofuran, diethyl ether, 1,2- -23- di nethoxyethane,

di et hyl ene gi¥eBdedtiedisyrr tiFory SRSt AYPEHEUEPS CBIthdPRR iy EPEeher ;
aromati c hyd(pesrckaptpanef SOIn6ehESu o BSrdeRBENGuinbOl SRe a1RBEy XY| ene;
| ower al cohol -based solvents such as nethanol, ethanol, and isopropanol;
ket one- based¥sOR &fit PE08aLH FUPSEELERE SHEHEPHYP BRI YKt ORE; “artdCpol ar
ﬁOI vent ﬁ Tutr:]:hezﬂ%ru, dexticret h%id‘cfnﬂ A8 Ngzap( Db@isltdhgﬁﬁdﬂ)theswdve@méﬁﬁdﬂaﬁso) :
examnet hyl phosphoric triamde, and acetonjfrile. These,inert solvents can
e ted 21 horgR: i GrBhes (5o BB Lowots SR, SE ST Und,
vari ous knowthe mbpgermenthases lawdr 14l kylganifonyasesowgan bechessegl. groups

| norgani ¢ bases. i e of...exa e, .al kal | | .h oxi uch as

sodi um hydr o‘ﬁoflg%%#gsgglsﬁaﬁ#%tf?r ‘g?%%eo,nac(e)gi%%?& 7 oxi ggyfa%%%ﬂgt hi um

hydr oxi de; ahdtiione@talovear bonat es such as sodi um car bonat e, potassi um

car bonat.g, cesium car&%;a n |4 t hi b%_r& - i .
hydr ogencar bonat es suc g%% i°?h?%‘%ﬁfa’r“o%%{r?3§?‘%o at g %odlllﬁgl% gP&I;?LJ m
hydr ogencar bdithe thefarcdot Gss iadiwhyaaygened rasoarygen altpy| arerdeafisedsuch as

sodi um and pot assi UMgxaphdes o%u‘é@t%ymgﬁk?la%% BRex) fkﬁ:‘o@ggi ndRges of
al kali netal hydrides such as sodi um hydride and potassium 20 hydri de.
Or gani ¢ base®d REPYRIEertypnek ARHEE iR 9r o FubHviditat kehiihdere skieh as

sodi um et hoxie, (5esHdrabed unel)deetSadiauBEiRMt gxbEe;s)pot assi um et hoxi de,
pot assi um et hoxi de, and potassiumt-butoxide; and am nes_ such as .
triethylahine, triprdpfrRHHET 5894 ArEThER L0 grAgrY ABCipip &l Aelo

i m dazol e, Nyripbydithdesaptap \dIRL Nty LiatyTRE hyHea MbRap W1ke. Ngroupr | Met hyl am ne,
di met hyl ani | | ne, N-éie h\/fl nmor phol i ne, 1, 5-di azabi cycl o[ 4. 3. 0] non5-ene (DBN),
1, 8- di azabi cYRSPRe .a(tﬂouﬁdec- 7-ene (DBU), 1,4- diazabicyclo[2.2.2]octane
(DABCO), etc. 30Such Esasple< @fppherds dawebealksoey giaupgkyimelude thebi nations
of two or np . erabl e e I n-1.he react)

i ncl ude i noré’gl;bgor‘{ie(_:Ivlta %]gtslg)é %éu%%ears agfg%% ﬁ%§§§$%3’§%5%§&ge§ g%@?u%%?ﬁr#%e

A basi ¢ onparedersbiys wak) yphesgd growr{samrount of about 35 1 to about 10

nol es per nole of Co ,ﬁ‘é}ﬂrr -24- .a out 6

nol es Ber nol e of Co%gﬂﬁgeé(g% P lplg{q&f%éﬁt%@ﬁrsgﬁggﬁglg%ggﬁpgund (9)
i s usual ly udeduin e ahovertnesitioned doyer pBWEY19rIRs pubsgiuEedf wdnpound
(8), and preffy %B'Mu%@ot%erlyﬂ QoRBPW1RAOL A RNE) BlEeebnfpraaeynd (8). S5The

reaction can_be conducted under normal pressure, under inert gas
at nospher es 99%CFEBehGORVEr ogen, argon, etc., or under increased pressure.

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

30 to the following Reaction Scheme 1 or 2.



The reaction proceeds usually at roomtenperature to 200C, and preferably
at roomtenperature to 150C, and is usually 10 conpleted in about 1 to
about 30 hours. The conpounds represented by General Formul ae (8)
and (9), which are used as starting materials in Reaction Schene 4, are
easily avail abl e known conpounds. Reaction Schene 5 (8, ) 15(5)

wherein 122, R3, and R3 are as defined abpve, and X3 represents a hal ogen
atom The hal ogen atom represented by X3 in General Fornula (9')
has the sanmegrdgiiibht s@kmasidescri bed above. 20The conpound represented by
General Formula (5) can be produced by the reaction of the conpound
represented by General kornula (8') with the conmpound?fsepresented by
General Formula (9]) injan inert solvent or wthout uulng 'ry solvents, in
t he presencefo - ‘ 5 copper
B0l vent s

y 2 i g. These

i nert solvents can be uied S|ngly—or*rn-tvnbﬁnatlons Of tmo[or nore. -25-
The reaction may be, conagycted in the presence of am n®& aci ds such as

L- proline. @) The reaction can be conducted ynder nor nal

pressure, under inert gas atnospheres including nitrogen, argon, etc., or 5
under increased presgipesein Ri, Rz, Ry, Rhe Rsedtetiand provseds dsidaiedy at room

tenperature £0,2006ng E}ere&fl% gggplay h%go%&ﬂrgtgﬁfrper ature to 150C, and is

usual |y conpl eted I n about to about ours The above
reaction s specifi CEF{PWP%-H?oWﬁ hplqRenepboitte represeapfleb B EibdreindeThe

conmpounds r epresent e hMbriRe e HomiRs Mindciédink . and (9') used as starting
materials in Reaction Scheme 5 described above are known conpounds or can

be produced easily u?rﬁﬁem1€Bﬁ9d&ﬁagu9ﬂ&nR€%\%tqe@ﬁt5€%e’r¥§1€ i
annul ati on rgficigeAN AmoA@- these, iodine is particularly preferable.

Coﬁpound (1) can be prepared by reacting the compound
10 of General Formula (2) and the compound of General Formula (3) in
an inert solvent or without using any solvents, in the presence
or absence of a basic compound, in the presence of a palladium
catalyst.
Examples of inert solvents include water; ether-based
15 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
20 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
25 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)



The | ower al kyl group represented by Rn and a hal ogen atom represented by
Xi, have the sanme definitions as described above. The
conmpound represented by CGeneral Formula (12) can be 5 produced by the
condensati on reaction of the conmpounds represented by General Fornulae (4),
(10), and (11) in an inert solvent or wthout using any sol vents.

Exanpl es of inert solvents include water1 et her - based sol vents such as

di oxane, tetrahydrofuran, diethyl ether; 7 2- 10 dinethoxyethane,

di et hyl ene glLyGQhdbidlfy! dﬁﬂbro 5%&6%5Q¥+§¥yilg %%?%aGQEﬂeﬁ et her;

hal ogenat ed hydr ocar bon- base l vent's suc yl ene chl'ori de,
chl orof orm 94ihigrebldresetaaieilappakiadisn ¢3drachl ori de; aromatic

hydr ocar bon- @ﬁ@:ﬂ@r@@ié«%agh fi)h@§plbﬁf@)%ﬁ@la&1%u?f@) and xyl ene; | ower
al cohol - based, sql vents such as net hanol, ethanol , and isopropanol; and

pol ar sol venttCRIGERt %?W‘Eﬁ RSLAPIESR fraht o SieBiRyo (FcAePFvA- 1981 f oxi de
(DVBO), trsagaamﬂaybaml har (ert,r p?ulzm@;,w@roﬂx ﬁ&&ﬁ@ﬂb&ﬁd&b@t&ﬂ_@? a@armfund f
represente neral_For can solvent in place o
Lhe cor vent ST PN PRSI N BEEo Fety ELQtr T ORE LA 2bE bl uced o1 ngly of
i(n ;:onbi nat i éixhlofotevhane d@iElex; zerovalent rpaRQaﬁilrml’d:aSQIDﬁﬁfS @u;:ﬁ:gfoaooundd
10) is usu n_ amuy nol e per nole o npoun
(4), and prg+rej>f/56{ §eré gﬂr 131G 3888% %ﬁ%ﬁg [Sé) ‘nol e of Conmpound (4). An
excess anpuntrigf{ dCoepylideidddetiose is gehlledatn (0)t ameE:oﬁontp cumgh1é20)and
The r eaciq oneaRube  CARdUE! SRS NONTBL. BT 957 G URAEL

at m)spher es I nc u Itr ar go I NCre S%e?i%pl’ essure.
The reacti oncqsm@@éﬁsm@suaw yiggly oomite apuriaagiens @L30we0QCrozad

f bl t t t 1 bout 1
prererably al room 1egpepd :}Ha%tHBn %guﬁﬁé\ﬂut' Efuﬁ&@ggié %‘é“ln%@?l%& abou

to about 30 hours. epresent eral Formul a
(13) can be b’?d’&@c@@fwuéﬁrﬁhﬂl}rﬂatﬁ‘én Wéaé%ﬁb’ﬁl@iﬁl%ménc‘éh%oﬁﬁﬂi’@er Eppiesent ed

by Gener al F@.rdﬂ@bal (#2220l ﬂﬂoféb liﬂeEém%)'o‘feﬂéll%ﬁil%tzhéll&twélﬂg 12R%1 3ox
sol vent s, npl es of inert solvents include ether-based

sol vent &%uc@r@?uﬂﬂp%nywh%t%mt of the palladihs FRIFIEENLE ATeheTEduct ed

under nor nal uprtﬁasm@e @RERI0 Jovent tgas n@w@&mh%ﬁ% ig¥ChEdiagiuAl t rogen,
argon, etc., i ncr eased %messu The reaction proceeds

r.o.u
usual |y at r%eglr"f\tﬁ‘é?‘rp &t{’f}?‘b o 868G Ad) pref erabl y at 150 to 300C, and is
usual |y conpleted i nmheuteabﬁmna.bdxtﬁntage&mpra&@dsomom pirepeesent ed by

CGeneral For an. be rod y,the reaction_of. the conpound
represent ed y%G(gﬁ%zr%ﬁ' 81%?#% ?‘ﬁ‘fp Waggﬁp% &Sy Eﬁije%%ﬁ’f"ed by
Gener al Zoor mdtalydd)inciude, ifwer Exam:&eemz bt-bdis ibpiienydphgspinynodel Vet s, i n
the pr esencebjg{ag E@Q%N%) Si Ct Rggﬂi. S%xa_rrpl es of inert solvents

i ncl ude wat er based’ 1 onen sTsu as ‘di oxane, tetrahydrofuran,
di et hyl et hebis{gipheniiipbospixins) Faneocatieet hydneeyiplyamhide nettiyt-et her, and

et hyl ene gl ygal 19116@;&!3)&5 eihiers gaarﬂ%ho glr ocar bon- based sol vents su¢h as

benzene, oluene and xyl ene: based sol vents such as
met hanol , ethdH@iphepde Qw@&lﬁémhﬁ%@t GHANTIPEOEY - SHiepeniligamiss geh wapd

acet one And dmighy! ozetlh,ybo:K@iﬂHﬁonQ%@rtwaO&if%{&&% such aS
Nl\l-dlrrethylforrramde( |mst% sul f oxide (DMB

hexanet hyl phosphor i ¢ i %REEH%OO deeoptiedien qq?@éﬁsf:n@?q 1igpRritSs can
be used singlot @artivwamrbyy r[a;‘ﬁdz_(taa OfrhbWandRntNBF Ghe 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
30 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
35  hydroxide, and lithium hydroxide; alkali metal carbonates such as



As a basic conpound, various known inorgani c bases and 25 organi c bases can
be used. | norgani ¢ bases include, for exanple, alkali neta
hydr oxi des such as sodi um hydroxi de, potassi um hydroxi de, cesi um hydroxi de,
and |ithium hydroxide; alkali metal carbonates such as sodi um carbonate,

pot assi um car bonate, cesium carbonate, and 30 |ithium carbonate; alkal

nmet al hydr ogencar bonat es such as Iithiuqhgydrogencarbonate sodi um

hydr ogencar bonat e, and potaSS|un1hydroge arbonate; al kali netals such as

sodi um and pﬁ&f’ﬁﬁ! H%% %‘htg 5903%% 1%’§ c%%ﬂbﬂé@ea%gdlrm@%‘ég%&@éé RS 2l

hydri des such as so ot assi um hy 50rgani ¢ bases
i ncl ude, f or bl @aﬂ@lﬂﬁﬁﬁl aEEAL m@%hﬁwpéﬁméssw%ﬁﬁs such as

sodi um net hox{d8 umS AHasy&IARKbES e S QdhUR hyRHb QM ESnoRoias sham met hoxi de,

pot assi um et hoxi de, and potassi um t-but oxi dé; and am nes such as
triethyl an n%OtEﬁSFLB‘PGBWIQH?WrbBW’F%h Fekallines LR eSUSH BEr $RANE, 2% dazol e,
N- 5 et hyd di pspRc0nm! @Ho@@ha@dmhbﬂlawﬂsaam |];¢1b§§1naﬂd aABt Ma%@‘b.ﬂﬁ

di et hyl ani | | ne N- rret hoI i ne, -di azabi c op5-ene (DBN),
1, 8- di azabi c¥4 ﬂﬁ% urha g ‘i‘[%ﬂ)“ anide; 8?%2‘%@%9 %a; B ¥ tane

(DABCO), et CSuG‘Bual@ bcaﬁhﬁl ﬁﬁmmméﬁdwahelmeqdﬁml y or in 10 conbl nati ons
of two or nore. More preferabl e basi.c _conmpounds he [eac |on

i nclude al kali netal O%&Fﬁbﬁg:{aé:' 5 SHRMSES o l?ﬁa’@éfeﬂoﬁg{ggil gs%

car bonat e, c«mﬁmmtﬂearémmaae saatidml méﬁhamtdeardmﬂﬂaﬂneatr@cctde Sod:.um t- A
basic c o] sual.l.y use n.a nol e
of Corrpgil;e;du? idg %ﬁzraé e‘r%éqr\etﬂag%def ”Bé@és TR per d%é odg’g%%ﬁ (13).
I n Reaction ’Sd:hﬂé:ntal@e @Oﬂpﬁfﬂm'dis( $4ohics tsietivlapied. itripnoprigodbeof at

| east 0.5 "Dﬂ’ﬁ%gﬁﬁé lﬁﬁ&@g@_ﬁg}}%%@) qoggef erably about 0.5 to

about 5 nol es r e reaction can be conducted
under nor mal Nmtéyém@onmmamwep t dg@@hﬁﬁm Fédinenc tu#reigydrrteyen,

argon, etc.,qfetHpSliliRe! SRASRANRIRSSHoS 1ne, The reaction
proceeds usually at roomtenperature to 200C, and preferably at room

t enper attit e %&-fse@bweplpéh%&dnpy HeneoBted in about 1 to about 30

hours. 1,8-didREoeRENOLNIS. o apassenead meuGeneral Formul ae (10), (11)
and (14), whj ch are used as startin materqilts in Reaction Schene 6, are

easi |y avai | atf-8IRARNFYESApOdd °° APk efESt conpounds used in each
of the reaction 30 s@menesastese:bmp@ﬂmbem bmyasediwé:u@&ysui:tjabl e salts, and

t he objective ol unds aqbf ai ned via of ea( cti.ons f.orm

SUtt bl o sal TEITRELEE oBr bt BemEh e, JRER RS TERLS (T G PP aP oI

salts OfZ(I:OFﬁJDlthd fdgctibui imﬂltﬂesalkalmmeﬁbnmambdnéﬂ@s anch pdwarswddah ogi cal |y
35 all bl | t | i t.al t - 29-
(e. 3. , O\évgdl 5m sa ?te %@%ggéﬁg“m%ﬁ%% dnge%ﬁ%hlcl %‘?%A%'Lgﬂqf?nlg’tggr hsmet al

salts (e.g.,casdooaten salts, magnesiumsalts, and the like); amonium salts;

sal ts of inorganic bgsgg §y%n@aueéo hslRIA) 16860ANaLE SnbETor bid Rioum

car bonat e, potassium car onat e i um carbonat e, cesium car bonate, and
the |ike): alkaplesed majerefSaBarwshdPes Tl @requ%mﬁrs to 6 moles

hydr ogengar 81e SRdiceip Mﬁgqncar bonat e, potassi um hydrogencarbonat e,
and the |ike al kal i met al r oxi des .,_ Lithium hydroxide, sodium

hydr oxi de, pot assi um9epaPERd dé") E\%S‘ffﬁﬁlﬁiydﬁﬂg &8, anpamopnt ooff @t Aeasi

organi ¢ basegou#tCh msid bet! VRS bl syhnbe(1E,. Gna préaRabYY o, 1 to
triethylamne, N et hcél dii sopropyl am ne, and the like), pyridine, guinoline,
pi peri di ne, 3G a2 JTEESpPEDITHE, Oﬁl?@‘lﬁ?ﬂzlf’gtnﬁ‘bpyrl di ne, di nethyl aniline,

N- (1 ower) al kyl - nor phahiengeddtign, chireichybfididiral ih@er eloemyl pressure,
-di az.?%bi Cl}/n%le%( fng’rtolgngnagﬁosp%eg:es [\:lu.)ncludlng 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 houwrs. The reaction is also

35 achieved by heating at 100 to 200°C for 5 minutes to 1 hour using



15 1, O-di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU), and 1, 4-

di azabi cycl o[ 2. 2. 2] octane (DABCO); inorganic acid salts such as

hydr ochl ori de, hydrobrom de, hydroiodide, sulfate, nitrate, and phosphate;
and organic acid salts such as fornate, acetate, propionate, oxal ate,

mal onat e, succinate, fumarate, maleate, 20 |actate, malate, citrate,
tartrate, carbonate, picrate, nethanesulfonate, ethanesulfonate,

p-tol uenesul fonate, and gl ut anate. “='" In addition, conpounds in the
formin which selygtk bakigxanpl e, hydrate, ethanolate, etc.) was added to
the 25 starting materials and objective conmpound shown in each of the
reacti on schenes ar e TPacrUtRninrereRented by gerraad] FeBTHAT 48) PEFRrabl e

sol vates i ncidid@elysl &t 8tarting materiBAChn AeakbREoH@ehbVE iGORRALNEI Y
obt ai ned accorQ|ng to the above reaction schenes can be_isol ated and

purified frdWyHadse KoouRt FAWONNd: (e BPPFBA EXRFRABeqR% FeRYRY ng t he

reacti on gm xtdt@ia Per)f @hbligAR he®d1atbRAFouNdQCaad IMthes ubkipamaf it rati on,
concentration, extraction, etc., tQ segagﬁte agcru eactiqn product, and
gEton §°

St toehaes 10

then subj ect? RGUPHS 1 G4EOF i BhtpRG R &%t i on
procedur e suddacasos Edmahechr omat ography, 35 recrystallization, etc. -30-
The conpound of Fornula (1) according tq, the present invention naturally
i ncl udes geonetrical isomers, st er &Y rs, optical isoners, and like

ound of

i sonmers. The follqw ng points should
' presents

General Formula ( shown above. We
a hydrogen atom e conpound i ncl Sut oner of the qu
That is, when R pf esent s a hydr dgen om (1) inPRhe g ohpound
of Ceneral For ), H 10(1") 0 wher ei n
and R7 are as_#@ ethabove, the comiund of the tau
represent ed By For[nul a rﬂ"), RZ-(11.15wherein Ry, R3; R85, e
are as defined abqve. R That is, both of the’ conpunds |represented
by Formulae (1') a (1™) are in the tautomeric equilibriamstate
represented by the Tollow ng balance formula. -31- (:1)(ig wherein R2,
R3, R4, R5, R4, and R7 are as defined above. Such tautonerism between a

4- qui nol one conpound and a 4- hydroxyqui nol i ne conpound is 1echnical|y

e noted regarding the 5 co
R1 of General Formuka (1)

known, and it is 5 obvious for a person skilled in the art |{that both of the
above- described tautoners are bal anced and nutual | y exchaggeabl e.
Therefore, Conmpound (1) naturally includes the tautoners as nenti oned
above.

n

wherein R;, Ra, Ria, Ry, Rs, R¢, and R, are as defined

10 above, and R; 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,
15 in the presgsence 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),



In the specification, the constitutional fornmula of a 10 4-quinol one
conpound is suitably used as a constitutional formula of the objective or
starting material including conmpounds of such tautoners. The
conmpound of General Fornula (1) and the salt thereof are used in the form
of general pharmaceutical 15 preparations. The preparations are obtai ned
using typically enployed diluents or excjpients such as fillers, extenders,
bi nders, wetting agents, disintegrators, 1&yrfactants, |ubricants, etc. The
form of ‘such phar eceuLeal. RISRALAL IS AN 1RE1 %rteg AGSAEMANGAL O the
pur pose of the therapy yplcal exanpl es |ncﬁude tablets, pills,
powders, sol seivsmés S@peﬁsﬁweeﬁiﬂt@ﬁbﬁ@mfgﬁfaﬁul%th&ép%th%s 1,2~

Supposi tor i e&mét@lb%ééfgafﬂva(éﬂéﬁ&‘l%’gl%éfedﬁdecﬁﬂﬁ Aler) and stherddeke.

To formtablets, an rious carriers conventionally known in this field

can be used. SlsaptpfEtetydr eFRe:n aFoRE iCabY§aoarben (hases SRHERtS s um

chlori de, 5 gl £ 9Bzl £30186R¢ CinaCRyLdndM .Q@e&e,lioaibﬁmlk%@be@ sdlfgstal | ine
cellulose, silicic acid, and other excipients; water, trcanol %l%‘ﬁanol
U

sinpl e syrupSugt @&oRerhasrds | ohanods A9¢h IERTARERS: Yl Qf’ SO
car boxymet hyked! lagl ﬂ%dmaeh BormaReidy l(orF) ulmethﬁotmswme {sﬁsm .

phosphat e, poI vin rroI| one and, other _bin di um
al gi nat e, ’YB&?\% hOSRRPRET i T BBt ango%ﬁe&ﬁf’ﬁwd%%eﬁg%% bona e, calcium
car bonat e, f@é:{qenael @hresieeﬁsewfs:.pglymtyahhgcbn&ﬂaasmrm tekntwe odi woré aur vyl

sul fate, earic acid.5.mon cerl st ar S r

di si nt eg+(gt ors; whi teag:&ﬁg? qgg’%éga? O%Cacl c Feérl%f% %?%g%ng{sgg oils and
ot her di si nt egrlaidiog tdﬂuebe*amrﬂmmqumm,nmeyhmmhﬁmmm@@eé, wdghem | auryl
sulfate and gther .absoroti ; S; | oL Pt her wetting
agents; star % lgt%és)lép 89 %ng%%{io iltgléygle %et d&* stlicic acid and
ot her adsor b’emﬁmpmmf |a@ddi@|mn Stehangess, Gb“@rl é‘h‘a-ﬁ AP LYEES & hy | ene
glycol and opNelsehURLAFBNGS: 1,P!dompTHILAEE. of UG babhdlles My be coated w th

typical coating material's as required, to prepare, for exanple, sugarcoated
t abl et s, 1%el at i n- coatAPnPapPet @Cléﬁt SCHLE1¢ ot GXERMINTS | 218 RIEERTEYN ed

tablets, douRlé&s. hafidd vkFay@iAe LaP|Rohan@ls®s include polymd@id eadiqills,
any of various carriers conventionally known in this field ¢ bE used.

Exanpl es t hePESRIPRES (RIS L4RHER S om) the Jerket siebhas Lesihyt
hydr ogenat edkmagebsbl sowid so, mﬁnlelrmlté aRe 2anthrorhBEr By pEemics ,:L:Lgelm arabl e

powder, tragacanth 20 powder, tin, hano] d oth

| aninarin, agarSRRdSHHRYcqret tpé’ YIRSt s&'eg"[nélt W, Pecka rngpf SFlse
supposi tzo i esnd amceog‘;omuuﬁuﬁm:mﬁ.ﬂemzdmaaml Geablit Iammnnmoi:ttlau s field
can be used er eof ude al thyI e 0l ,r-CAGAH tder,

hi gher al coh%%% %mzsjt gﬁe o?h?{m &r’g Oxﬁ ot acge gﬁ/ncs sgﬁ‘l sy%'zcﬁgt(?c

gl yceri des, B¢w-karb 226 or AmGapsitlecERC &P, benqbrlelpr&r pdlypenyilriery Ofie active
princi pal co nd e, aboy J8L§ to enclose the forner
in a hard gela C_}:.!.I-éﬁ %}gﬁéul‘%éstE %%f% g’a?gﬁdr%%%g 191[6% (::)rr fhe like. 30To form an
injection, a soluti onPsn QPFEIﬁsmﬂtaéWS%Lnéfpééﬁwa usedt & ian 2Beuth@Epr ef erabl y
made '50%53“' §.ddd1PLe erf éﬂ“%ﬁé'd&-e%ﬁpwrﬂf'mwss«di fREESMLy! 6158 in
this field can be enp oye I%ormthe I njection. Exanpl es of such di l uents
i ncl ude wat e¥Q GetRyes eﬂ%ﬁ'@iie efacepgennd dfdpyl ene gl ycol , 35 et hoxyl ated

i sostearyl al cohol, pﬁimwkﬁéx@@chéwtzeawxhp@ir@msb is &aliﬁtds)éda&zﬁd
esters of polyoxyethylene sorbitan, t he

Se,
phar maceut | c#t $PEREIft i%n ARG @é’ﬁPél 4‘1 m:‘?&ﬁl BT dH6r Pgeco“&"ﬂﬁ% @)dr aﬁ‘flycer ol
in an anountpsddefrbBl $MHbdu® DI €PABUENS inkkeNbEr Swilet bf)rcon@ndnw)cont ain 5
typical solubilizers, buffers, anal gesi Fur i
necessar3P the phar mEcBurERaFi é’ﬁﬁg%ﬁ °8H8ﬁ§€ei5‘ﬁ’§ %lgl ésséléghts
preservati Ve@ndefﬂ aners ,gadeehespirgeaghriisding m:,tr@gdhora:myoher etmedi ok nes.
The amount of the.co d represented by the General 10 Formula (1) and
the salt theP® ﬁﬂ%ﬁ?ﬂf@ PRSTHe ohar maceuti cal preparation of the present
i nvention is not |i mThedreantioaprbecsis tuabal/lys@te@m@nl Famperatwied&or ange.

The proporti ?(%bb a%b;{‘%%%'g% ab?l%’a? rooo%r{ ttgmaboa re t 1§0°Cprtﬁ1r§(18bll.f¥3 about

0.1 to about ceutical prepara
35 reaction, azeotropic removal of water J.s conducted until the




15The route of adm nistration of the pharnmaceutical preparation of the
present invention is not particularly limted, and the preparation is

adm nistered by a route suitable to the formof the preparation, patient's
age, sex and other conditions, and the status of the di sease. For exanpl e,
tablets, pills, 20 solutions, suspensions, emulsions, granules and capsul es
are adm nistered orally. Injections are 'dﬁ_t ravenously adm ni stered singly
or as mxed with typical injection transfusions such as glucose sol utions,
am no aci d sedddtieASyert Benddadteon Ofs Somgletead N Seabedon risr ashsayl arl y,

i ntracutaneouysly, subcutaneously or 25 intraperitoneally, as required.
Supposi t or i e5"HEEG IR APeERred o AP S8t BPYSP - The dosage of the
phar maceuti cal preparmki prodfsst be prvdadis@nnkSceipouabl y£ SEnected accor di ng
to the nmeth of .us atient's.age, sex and other condit] and severity
of the 30 dioégoerg%lé.a E'He%éﬁn%nctycg' z§€ ()lnvge%ﬁ%flr?& Bglet%eo%gﬁna&{%tﬁsual |y about
0.1 to aBoutcdpongd kgprredynteei it GeleyralFoodrudn, (6 dam Hesempdlyedtdyat t he

phar maceut i parati i c i f e q{% R i f ont ai ns
the active g?%arﬁﬁgaﬁ{ecgﬁggﬂn@ ?L% %négall‘n%ﬂgtsﬁ‘ ggou fﬁ%fda%tg%%t' %Bﬂyﬁ .
35The use ofhadtdngoripowodpeing He presbsencawénti emivent. -Bae negablomtison
with L-dopa pLeparahlangsodopamae £Centale20al st fourglopam ne met abol ism
enzyme inhibrtors, dopam ne releasé-ratepronoting preparations, central
anti chol i nergi ¢ agent™®e geiPRRe renesenbedhdn Eorenslf Bersududh) asi¥dsage
reducti o |JPr0%eERNINgOhabeSide 1R Rkl Son | RBERESE BidsBREBRE Whbbe &fd acacy,
etc., which were not attained by known therapies. EFFECT OF THE | NVENTI ON
The conpound<¥¥¥nt RAMRAUEL ¥ qugﬁtwmiuwag AGHLECESINY EnB P COUPRRYd-

m tochondri athd UBRbO@IRreprddanitel BN GeRBOAE Forigld ) 5HNEnERRRIST BNGbvRAUT ON
activity, etc., an% thus 1s effective in the treatnent an(gq{%rﬁeve%l on of
neur odegenerFRPENY; SRGsERS GRPRREY S BRI ARFe® néuA56eY at't

di sorder, antbxlieseasls tRE atdihQds OsiBuno ah aadicitabn dytsfemact | @ Reaction

Neur odegl%nergthi ve giieageé (%rgél ude Parkinson's di sease, 15 Parkinson's
syndr ong;” j Ve Fe’ parki neohiem °stri at oni gral degeneration, progressive
supr anucl earRepaitdyn Jpheaeaki nesi a, Al zheiner's di sease, Pick's disease,

prion di sease, corticobasal degeneration, diffuse Lewy body di sease,
Hunti ngton's di sedse, chorea-acant hocytosis, benign hgredifiary chorea,
paroxysmal 20 chorjeoat hgtosis, essential tremor, esseqtial lnyoclgonus,
Glles de | a*s bt s sypdfone, Rett's syndr onevydegene ~y€ ballism
dystoni a muscul p ‘ yance, athetosis, spasnod ' is, Meige
syndronme, cerebka gl sy, \WI| son' s\'dirsease, Segaws

Hal | er vor demySpat™ 3~ synthone “speur oaxBnal dystrophy, 2p pal Kidal ®

at r ophy, spi no- cer gbel | ar degeneration, cerebral cortikal atrophy,

Hol mes-type cerebé&t| ar atrophy, olivopontocerebellar Rt ropﬁy, hereditary
ol i vopont ocer ebel | dta)at r ophy, Joseph di sease, dentat or b opal |'i dol uysi an
atrophy, Gerstmann-Straussler-Schej nker di sease, Friedr ec%ec 's Ataxia, 30

Roussy- Levy syndrome "PRESEWRRt &y Ritr Btre Re ¢ GGeRr (R B8 r &HePPar 20V Exi a,
hereditary epidshdi dsabagicdup abpixésenitel asgiReChawira thamiotdrogan C dndt By al

scl erosi,s, progressive bul bar | s spinal, progressi scul ar atrophy,
spi nobulzgar TRPEEETAYS At Pﬁﬁm,tr%%r B%ﬁ‘edigﬁS?f eﬁﬁ ?ssélgqss\élc?tngag%l} Berg-1él ander
di sease, heradithat yoi3% bphsddarc opas dpdiogensgtayri ngonyel i a, syringobul bi a,

Arnol d-Chiari - 35- j t. f.f S i - Fgi{ syndrone,
Fazi o- Londe syndr one?lg#é%égitﬁyjeg %%%ﬁ??, %ﬁd%@%ﬁ%%?lg%%&géerﬁ)pi na
bi fida, SjodineAuilargwohasgyelr arven demgivibedrabayel ofeaupg thge-ursleagedheacul ar
degener at i on,34Rd.G6HARLRL oRRUAR Yn (£ Inat b THEDRRA odetl BEGH ON, cerebral
henorr hage, etc. § ~ Diseases i nauced neurol ogi cal dysfunction
i ncl ude 28pi FrEPresertadhplry, ilenéin Hovapyriydusetf MyIPEP I R PSdi 2BEL i ¢
neuropat hy, $ia¢ba}ify ¢ ] %&Qlﬁﬁﬁl‘s@ﬂl!ﬁBﬁsfid?& Gh?%%,e%tée- g., multiple

€

sclerosis, acute dissem nated encephal orri{l itis, transverse nyelitis,
progressi ve mul tif ocEKAFRLRSD O APV GhkyhySUISGBRLRMR FEPRT odiGtyde

panencephal idtirsi g @NbgahidRONR QLY 1 daimehiy ety REoRps Y Nishogat hy,
Quillain-Barre, syndrqonme, etc.) D seases | nducegséﬁé deterioration
of nitoc hona}eitBﬁX‘? FEEPBR PR U BEaF S oIP Y 185hd i RE P aRa W & ness,
15 mal i gnant migraine, Leber's disease, MELAS, MERRF, MERRF/ MELAS overl ap
syndrome, NARP, pure nyopathy, mtochondrial cardionyopathy, nyopathy,
denentia, gastrointestinal ataxia, acquired sideroblastic anem a,

am nogl ycosi de-i nduced hearing | oss, conplex IIl deficiency due to

i nherited variants of



20 cytochrome b, nmultiple symmetrical |ipomatosis, ataxia, myoclonus,

reti nopathy, MNG E, ANTI disease, Tw nkle disease, POLG di sease, recurrent
nyogl obi nuria, SANDO, ARCO, conplex | deficiency, conplex Il deficiency,
optic nerve atrophy, fatal infantile conplex IV deficiency, mtochondria’
DNA deficiency, 25 mtochondrial DNA deficiency syndrome, Leigh's

encephal onyel opat hy, chroni c-progressivesgxternal - opht hal nopl egi a syndrome
(CPEO), Kearns-Sayre syndrone, encephal opathy, |actacidem a, nyogl obi nuri a,
drug-i nducedlafﬁﬁxagémc&mmbnﬁlos@asgs;ut%ﬁbl glﬂ%h?lﬂd)}ﬁz rej-pfbifirpeessi on

di sorder, %&f | disorder, 30 bjech)O g disorder, m xe% gl sode,

dyst hymi ¢ di ¥br@8Y §9% ¥t §‘p?‘?:%ﬁan&eﬁ'rl 3 ﬁxy'sé"é‘éo‘r’ld?e”ﬂ‘]ee%‘f]r BYEPEGr der s,
post partum depr essi OlExanpley offepr¥s sudfionyleck’ genipsbihefudie pagistinie

di sorder, intractable depression/c nkc_depression, _doubl.e pressi on,
acute renal ?al PUr ey aﬁlg P ?‘ E&M u%éﬁ”lﬁ%ﬁl\ﬂl?ﬁ\l

Her ei naf tSer pndme?lpr:aspmuth nerentbothree desur(d)edelectadr rchettdel gywurh
reference to f; | s, d [ I

Exanpl es. er@gﬁg&g%& 9@%3%% oPRIRLESs A9 EDAYMRE8L09! GRlkad

N- Cycl ohexylbnanfcha@r@-szammgmm mmiama |doemps . and halog®y asensimscar bonat e

(6.0 g, 43. Q}Qscgglm g,_rﬂ %Yﬁﬁ’“g %Qu%g.gpgmg)_w/\ere added

to a Nnet hylpyrolf.L léone MP) sol ut’i on
di f1 uor oni t roBERZEWE Wléhgth%ﬁbﬂvwbﬁtlwtéﬁﬂ rinedude RGOW or 3 hours.

The reaciy onsdiieshili &g -£O8AGhERyT %me&@}m?at prgstnabgdnyas added, and

the resulting _m xture was extracted w_.th ethy acetate. The organic Iayer
was washed vPHFOREIFY . Anulfieoheny} spldorylogihy Aretidoresilum sul fate. The

resul ting dl‘%]ﬂbﬁﬁl&l‘y 15. m@@aﬁyﬁtgﬁtgﬂy%r st@dusegh@iwissure to thereby
obtain 7.0 i eIIowN—c ohex fluoro-2-nitro-N-neth |I|ne
Ot o1 8- sooss LRk cobd sybasieS oF hanii ShH Eadary nropteieiige
3.00-3.09 (]dil,na@'hthfl %&1%0%010&9(, Z&naﬂxthﬁ %1%014571&&1 etd. The

conmpoun of thefollovmn efere vvere ed |nthe
sane mag%er as in th&8BRVE REf ﬁ%ﬁ%@‘ ﬁ')“(ag%ﬁ’lygofy SN ;(L:%?lr p@h
starting nmatstisglitutéb sRecﬁmI:Hnoe Exambkd Q. alkyl sulfonyloxy groups

4- Fl N- h t H d

> b5 (30, o)y ey PG - HeTBhar S5 TGRb Al SEAGRIAE) S0P
m, 7.43-7. £pleeigd ﬁgomRém@me Exeisiténg of straight or branched Ci

4-Fl uoro- N-i t ST nidr 50. 89
(30, s), O. e ﬁs‘%ik EWAlf’h bi(" Raak é‘%’“ Mgep,géﬁg flpz 9209’(211 d,
3=7.5 HZP, 79129997&@ hejpgepatons 49s 7&1 &g ﬁmtpen %ﬂ@p@ﬁ%~ sl etes

4- Fl uor o- Nlmaagﬂylwbm&&r %lglan@angﬁimﬁoéﬁmpe%meem (311,
s), 3.50-3.61 (111, Reference Exanp

4- Pl uor o- N- ety 15‘21%%%’%%%5% %%hs‘ltnlﬁ‘éted with the above-mentioned

phenyl group(s) include benzyl sulfonyloxy, 2-phenylethyl

4-2

sulfonyioxy, 4-phenylbutyl sulfonyloxy, 4-methyibenzyl

25 sulfonyloxy, Z-methylbenzyl sulfonyloxry, 4-nitrobenzyl
sulfonylioxy, 4-methoxybenzyl sulfonyloxy, 3—chlorobenzyl
sulfonyloxy. etc. Examples of alkyl sulfonyloxy groups
substituted with the above-mentioned naphthyl group{s) include -
naphthylmethyl sulfonyloxy, [f-naphthylmethyl sulfonyloxy, etc.

30 The compound represented by General Formula (ib) 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.

35 Examples of inert solvents include watexr; ether-based



1H NVR (CDC13) dppm 0.84 (311, t, 3=7.5 Hz), 1.51-1.66 (211,
m, 2.77 (311, s), 3.00 (211, t, 3=7.5 Hz), 7.05-7.20 (211, m, 7.44 (1H,
dd, 3=2.75 Hz, J= 8.0 Hz) 15 Reference Exanple 6
4- Fl uor o- 2-ni tro- 1- propyl sul f anyl benzene Pot assi um car bonate (5.0
g, 36.2 mmol) and 1- propanethiol (2.7 g, 35.5 1inm') were added to a N- 20
met hyl pyrol i done (NMP) solution (15 m)_#f_ 2,5- difluoronitrobenzene (5.0
g, 31.4 mmol ), and the m xture obtained was stirred at 90C for 2 hours.
After the reasivednsmudilae dBsxane0! estrizhyiosraraanpeicaing eqtiwat, er, 1-50m) was
added, and the reactign produc S extracted wt hyl acetate. (100mdl).
The 25 organ Jcmﬁtzﬂ%}’eab e\fvagheet%‘y#?% %FS?,%%ﬂe%ﬁlﬁ i e?fl‘%\?gﬁly%l fydr ous
magnesi um sutiwaicd. dThethyesethaemgadonaipcodydtoosarbos-dremedt salwahtansiesh r educed
pressure to bt.aj 7 o] e el _
4-f | uor o- 2- n{i ?%e-%l%%%bpy lgﬁ ?'ar??}lfibe fz)egl\r%g {%‘fe 5‘%%{3}5 Paﬁ‘éd-‘?ilﬁﬁ}&t? CDC13)
dppm 1. 0% (8uch as, ngthan®lHzgthahob8-and33s¢iopann).; Ket®de(Pated solveliteyz)
7.27-7.42 (2035, gk, L?e@)%e(%:l&zmcﬂﬂ 1 3544y 151{5(%0 e3=E8n@ JdakrRES AFBRE EraNP! e 7
? -n Kenzeﬁ’e - é‘ A

35 1-tert-Butoxy-4-tluoro- itro t et rahydr of ur an

(THF) sol uti®h I\{r?bdhﬂl%l’bfflfﬁﬁ”ﬁ@ﬁ@ﬁuml‘ﬂ?ént AftrBwildeu{B288eg{DMP)6 Mol ) was

cool ed in a%é@iﬂ&%ﬁ?ﬂ%ﬁ%ﬁﬁﬂﬁtﬁ&ﬂi&? afld cedoni BE{110FRNEL HARERZENE (26. 4
ed.

mmol ) was further ad e mxture was heated to roomtenperature, 5
stirred for SBLKOEFsCambe weed IFdRILY 9% 48 eemdnetions PEhEER OMEPES: (2 nl)

and 2N-hygrochloric ag d basid boMBsr@ddesi dud khewd aackbamidbikbes anghi | e
cooling with an i.ce water bath, and subsequently water was added. The

resul ting m IFEVBRSEAECPRRS ARt h et hyl acetate. The organic | ayer was
concentrated under lQnoeduasat basessifcandanEdhexamsiejual vas aeal purifi ed

using silic | cql umm. _chromat.ogr aph n-hexane :. ethyl. acetate = 19 : 1).
The Dur 11 ed BEsaar b Bn BRI IR RehAdr - e ae st ARl SeFufoyy
obtain 4.5 ghwirosifly, cmelngitiivehydbodidey - xddinonet2t carbomdrsz eneh (g el d:
80% . 15dH p . 9 7.18: 7. 7.47 (111,
d, 3=7. %%)%@Sg%@'ﬁggﬁﬁ%éﬁgiﬁﬁ%%ﬁ e cpELgn %%%%%%%eé%’éﬁe 20A

N, N- di net hy| +orhium crrobREy: solkatliomel(dd hidradenpoedisgialas csudionat e (3. 48 g,
25.2 mol ) a =00 , : ?;gm: to DVF
solution (7 m h]lg%? 4%8%%{3%3%{%%1?%6&%%6% Bg%éw%jﬁg&%m% éﬁdl'he m xture
was stirred RAtasséun thordrepan (waarbparters sdbatks mefadsrsumls ag Uroagdhe

reaction m Xfaisidm, A abBesd@SHL4NE ulfl Xhils WAS @ﬁéa&:a_clh;@ﬁﬂal%%arﬁié&yl
acetate._ The organic | ayer was washed with a saturated sodi um chl oride

sol uti or?% wi ¥¥P g as BB RY Vakded 2ph Ratesedie dydpidesure. The resi due was
purified using silicagahi€Vase8 CHEIRERL 0g6:@RRYmpIe hexaae: nthllylowget ate =

hor by ohe USSRkt IS0 sonsant L aLad bnder educed pressure o
(yield: 969utckiladVd(tGRELD ndppokide, potassium eth®bidedlind tpotdsdivktz) ,
30, 2) 7. DPUOsheT 1 fa fftndsss0aR o Fietiyioeiady pbrasiloglpft | a0,
The con@iundeywidibbe dudlnbdimaerg pRpéeidmes Bxaigdods, Nierhy® were prepared in
(e e el Sob P! S PR BT, Lebihdyaabi corespondi

dimethylaniline, N-methylmorpholine, 1i,5-diazabicyclof4.3.0]lnon-

5-ene (DBN), 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU), 1,4-

diazabicyclo[2.2.2)octane (DABCO}, etc.

30 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

35 10 moles pexr mole of Compound (la), and preferably 0.5 to 6 moles



4- Fl uor o- 1-i sopropoxy- 2-ni trobenzene 1H NVR (CDC13) dppm
1.36(311,s),4.54-4.63(111,m,7.02-7.05 (111, nm, 10 7.18-7.26(1H,
m,7.49(111, dd, 3=3. 0 Hz, 3=7.5 Hz) Ref erence Exanple 10

1- Et hoxy- 4-f 1l uoro-2-ni trobenzene 1H NMR (CDC13) dppm 15
1.44(311,t,3=7.0Hz),4.08(21!',q9,3=7.0 Hz), 7.02 (111,dd.3=4.25Hz, 3=9.25
Hz),7.22-7.30(111, m,7.56 (111, dd, “22-

per mole of Compound (la).

In Reaction Scheme 1, Compound (7} usually used in an
amount of at least about 1 mole per mole of Compound (la), and
preferably about 1 tec about 5 moles per mole of Compound {la}.

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

The reaction proceeds usually at 0°C to 200°C, and
preferably at room temperature to 150°C, and is usually completed

10  in about 1 to about 30 hours.

The compound represented by General Formula (7), which
is used as a starting material in Reaction Scheme 3 is an easily
available known compound.

Compound (5) and Compound (2), which are the starting

15 materials of the compound of the invention, include nowvel
compounds, and can be produced by various methods; for example,
by methods according to the following Reaction Schemes 4 to 6.

Reaction Scheme 4

0 Ho 2
BN i
Fo Yo | R
as/ﬁl/ . Ry
0 0
® %)
20 wherein R;, R;, and Ry 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 cempound represented by General Formula (5) can be

25 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

30 solvents such as dioxane, tetrahydrofuran, diethyl ether, 1,2-



3=3.25 Hz, 3=7.75 Hz) Reference Exanmple 11 20

1- Cycl opr opyl net hoxy- 4-fl uor o- 2-ni t robenzene 1H NVR (CDC13) dppm
0.36-0.41 (211, m,0.61-0.69 (211, m,1.22-1.28(10,m, 3.95 (21!, d,3=6.8
Hz), 7.04(11!,dd, 3=4.4 Hz,3=9.2 Hz),7.20- 7.27 (111, m,7.57 (11-!, dd,
3=3.1 Hz, 3=7.8 Hz) 25 Reference Exanple 12
4-Fluoro-2-nitro-1-(4,4,4-trifluorobutoxy)benzene 30

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
5 such as acetone and methyl ethyl ketone; and polar solvents such
as N, N-dimethylformamide (DM}, dimethyl sulfoxide (DMSO),
hexamethylphosphoric triamide, and acetonitrile, These inert
solvents can be used singly or in combinations of two or moxre.

Ags a basic compound, various known inorganic bases and

10 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

15 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 inorganic bases of
alkali metal hydrides such as sodium hydride and potassium

20 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,

25 pyridine, quinoline, piperidine, imidazole, N-
ethyldiisopropylamine, dimethylaminopyridine, trimethylamine,
dimethylaniline, N-methylmorpholine, 1,5-dlazabicyclo[4.3.0]non-
5-ene (DBN), 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU)}, 1,4-
diazabicycliol2.2.2]octane (DABCO), etc.

30 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

35 1 to about 10 moles per mole of Compound (8), and preferably



1H NF R (CDC13) dppm 2.04-2.16(20,m),2.31-2.44 3=5.9 Hz),7.04(11!, ad, 3=4. 3
Hz, 3=9.2 7.61 (1H,dd, 3=3.2 Hz,3=7.8 Hz) (211, Hz), m,4.14 7.24-7.32 (211,
(114, t, m, Reference Exanple 13

4- Fl uor o- 1- ( 2- met hoxyet hoxy) - 2- ni trobenzene 35 1H NVR (CDC13) dppm  -40-
3.45 (311, s), 3.78 (211, t, 3=4.8 Hz), 4.24 (211, t, 3=4.8 Hz), 7.12 (111,
ad. 3=4.4 Hz, J= 9.2 Hz), 7.23-7.30 (111,,m, 7.59 (11, ad, 3=3.1 Hz, J=
7.8 Hz) 5 Reference Exanple 14 1-Cycl opentyl oxy-4-fl uoro-2-nitrobenzene
482-0.86 (LLL M 7, 00 (11 g8 "5 ot SoBoa by 7197 27 (1H M
7.54 (1H, 10 dd, 3=3.9" ﬁ?,gc%ﬂé’f‘. g“ﬁlﬁ‘j"" éeef %?Y%F??é’é‘dégzmseﬁi‘éﬂl]ly fs&d Lo

1- Cycl obut y| amtdmexytdesf latol.ead: rbbuble mpéaepcHnNMR (ECOGRBYuUrdPHAY , and

3262 1), 7O Gy 9 bRy mgted fpek B8 e el I (200

(111, dd,53=3.1 Hz, 3Hig Bekizi)ioRetan digc gobtaripideuider?2@ormal pressure,

2-(4-Fluoro-2-aitr y Iy I dp

1.88-2. 12 (4%1‘?&%# 195953% gﬁ‘g‘{%&% ,ﬁ% gfatﬂﬁézj f?fﬂré‘?éf’z“i%%&?&%% . 22
(111, m), 7.90dqx]Pnodenseg=prassyre.3=9.3 Hz), 7.22-7.30 (IH, m, 7.59 (111,
dd, 3=3.1 Hz, 3=7.8 Ha)s Zaaflelofl §RSRBXamPLL 17 at room temperature to

2-[ 3- (4- Fl uoro- 2- ni trophenoxy) propyl ] i soi ndol e- 1, 3-di one

Pot assi um ca?®®Rat @nq pregexpblygatl naen Femprialure-thA8AWpr 8py|Iphshalivn de
(12.1 g,2645. do LaVB( nddded thoasodd 30k néd-4li et hyl f or mam de (DMVF)
solution (80 m) of 4-fluoro-2- nitrophenol (6 2 unol ), and the

0 g, 38
mxture was stirred attepGOVRPINGE FRREESONEE &Y CRRETUAEPFBHAS B lUrandas

cool ed to ropm ! eHRER it @sed@isCEti2ihghht deihigdde Reaetdon lRhemactj on
m xture was then cool ed Wlltglll e. Therr%recagltat ed insoluble matter was
are easlly avalid e oWl CO Q1N .

Reaction Scheme 5

Ra—X3 l

R, Re
\”/\l.r (9, ) ] Re
3

o o]

Y

@)
15 5)
wherein R, R3, and Rs are as defined above, and ¥X;

represents a halogen atom.
The halogen atom represented by X; in General Formula
{(9') has the same definition as described above.

20 . 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 ag cesium carbonate and a

25 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 oxr in combinations of two or more.



35 collected by filtration. After being washed with water (50 m x -41-
3), the substance remaining in the filter was air-dried, giving 13.2 g of
powdery pal e yellow 2-[3-(4-fl uoro-2-

ni t rophenoxy) propyl ]i soi ndol e-1, 3-dione (yield: 100%. 1H NVR (CDCl13) dppm
52.18-2.28 (211, m, 3.93 (2H, t, 3=6.5 Hz), 4. 15 (211, t. 3=6.0 Hz), 7.04
(1H, dd, 3=4.3 Hz, 3=9.2 Hz), 7.23-7.28 ﬁ% , 7.58 (IH, dd, 3=3.1 Hz,
3=7.8 Hz), 7.69-7.74 (211, m, 7.81-7.85 10 Reference Exanple 18
3- (4-Fl uor o- 2-ni trOphﬂf@&Eé@El%&yhéﬁ]ﬁEconducted in6tHe @ré@éence of amino
2-[3-(4-fluoro-2-nitrophenox ifé‘r propyflisoi ndol el, 3-di one was suspended in

et hanol (1402%9S SHAQ d‘rﬁ’zﬂ%/ ®hydrate (3.0 m) was added to the resulting
suspensi on. The 15 i Ttell readEiHnS bam ned cbotuckda hﬁcﬂms nobhd e greasrg under
ref | ux. Themr;ceactr on, m xt u% Os\ggﬁ coal e o roQmtenperature, cand

concent r at ed tnder “Fed&d Fes ipy S8t u AT §¥Pde Fqueous
sol uti on hWasumitkledntoedded pesicduwe, and t he resuI ti ng m xture was extracted

wi t h di chl oronet hane. the%%% |§r$ 8k &@\?a Shﬁdr I%r%t&géurr at ed
sodi um chl ori de sol ution I ed over “an rous gnesiam Sulfate.
The resul tingoafCy gprdduretenddycatommtr atragknartdes troedﬁO‘é:d pn@ sisumneusbly

t her eby obt y; ned
3-(4-f1 uoroa%&?ﬁﬁe?g%glerﬁoygbjﬁr%ﬁ aBort’d yIoFE 1000 . 25 111- NWR (CDC13)

dppm 1. 92l eQOY@f@acha}on 2sogpggifical ly 3hevs w)Refarqrgﬁe( 211, t,
3=5.9 Hzjp 7E,ggnp(1@r158q5glo§ =4.3 Hz, J= 9.2 Hz), 7. 22 7 30 (1H, m, 7.59
(111, dd, 3=3. , J= 7.8 Hz) 30 Reference Exanp

N- ( 3- (4- FI uor o- 2 nrtr'%ﬁh@ﬂW‘SFo’ﬁ%ﬂﬂ%@BF%WeGP??F% ﬁ'@rr(u;_lag &P)) #8% mol )
and acetic ammdﬁ;bde 49 s¥4ringl RaBerTHlls) iNCEEALEE sdroma dl@d@b@&@@@t hane
sol ution of %g) oro-2-nitro henox?ﬁgro%yl am ne_ (2 33 mol ),

whi | e being (?OSF% PN CPRROUDHR g 3 ER™ gPe HToABHEE r-?zi'ﬁéh?dlsr?r“? RS ur t her
-42- added. ddwgponess|lting m xture was stirred at roomtenperature for 15
hour s hy, hi ar (9.5 M) was added to the reaction m xture, and
t he mxtzit}%re I\glrvasCC #gbe‘mevgter was added to the mixture, and the resulting
m xture was extracted with 5 dichloronethane. After bei@g washed with a
saturated sodi um_ chI ori de aqueous solution, the organl c) l ayer was
concentrated undér reduced pressure. The residue was™A purified by
silica gel cbhy ¢chromat o hy (di chl oronet hane : apol =30 : 1 -4 20
: 1). The purif pr oduc conceptLAt ed under meduted I pressure to

t her eby obt ajn } el low

N- (3- (4-fl uoro2- opyl ] %et ani de (yield: 899%. ( CDC13)
dppm & 2.04 (3Hupysy, 2.03-2.12 (2H, n), 3.48-3.55](2H, , 4.20
(21-1, t, 3=5.5 HA, 6.56 (1H brs), 7.08 (1H, dd, J=4.30z=153=9.3 Hz),
7.26-7.36 (1H, m, 7.70 (114, dd, 3=3.2 Hz, 3=7.8 Hz) Reference anpl e 20
N-[ 3- (4- Fl uor o- 2- ni t rophenoxy) propyl ] met hanesul f onam de rahdﬁml(o]; 5m,
18. 6 nmmol ) and net hanesul fonyl 20 chloride (0.8 m, 10.3 cere added
while being cooled with ice, to a dichloronethane solutio rST“
3-(4-fluoro-2- nitrophenoxy)propylamne (2.0 g, 9.33 mol ), and

di chl oronet hane (4 mM) was further added. The resulting m xture was stirred

at room tenperaturg foreo24 hours, and nethanesul fonyl chlorifde (G 12 25 m,
1.5 mol) was further aglded thereto and then the m xture red at

room t enper afts : g2 2N hydrdéﬂhﬁﬂeflr‘)c acid (9q < was~ ddded to
the reaction m and {ft he m xt we-was—sti+rred. Water o the

m xture, and th )l ti m xture was extracted wth di gret hane.
After being wy ' Al a saturated sodi um chl ori deesaquegls sai’uti on,
the organic layer mwas chncentrated under reduced pressure, and the residue
was then purified®y silica gel colum chromat ography (n- hefane : et hyl
acetategp 4 : 1 -4 1% 1). The purified product. was concentr &ed under
reduced pressure to thereby obtain 1.2 g of 35
oi I yyel | owor angeN-[ 3- (4-fl uoro- 2-

wherein R4, Rs, Rz, and R; are as defined above, and X,

represents a halogen atom. Ryg represents a lower alkyl group.



-43- nitrophenoxy) propyl ] met hansul fonam de (yield: 44% . 111-NNR (CDC13)
dppm 2.09-2.18 (211, m, 3.00 (311, s), 3.39-3.46 (211, m, 4.23 (211,
t, 3=5.6 Hz), 5.00 (IH, brs), 7.09 (IH dd, 3=4.3 Hz, J=9.2 Hz), 57.26-7.35
(I1H m, 7.66 (1H, dd, 3=3.1 Hz, 3=7.8 Hz) Reference Exanple 21 Phenyl

[ 3- (4- Fl uor o- 2- ni tronhenoxy) propyl ] carbamate Triethylamne (2.90 m, 21.4
nmol ) and phenyl 10 chlorocarbonate (2.33¢m, 20.0 nmmol) were added to a

di oxane solution (43 m) of 3-(4-fluoro-2-nitrophenoxy)propylam ne (4.03 g,
18.8 mol ), whil e beiNge doektedamylihgiag rapdeddited ¥¥ W;Q andsa Hadlbgesl at
roomtenpera The reaction nixture was c ncentr t ed under
reduced prestsagrrg S 9?%1:3%0%&%ﬁeh%sgﬁﬁe%a‘%g%ﬁwjﬁl%sb@s F?E%Pg col umm
chr omat ographyot’%hchl oronet hane : ethyl acetate 30 : 1). The purified
product was concentr aped r to.there

obtain 5.92 g of pomderyctfge&f)%wgﬁé él%]aq; d(ﬁg u%?gi(;-%%hia & Sht b[}’e

ni t rophenéxy;‘?ﬁ@@md] bﬁrmedféryﬂaéhdn watlonBMemp(o@m&s) dppm

2:09-2. 18 (2dprddont3atlly 3eabed? Fhond) 1 (2ht, 9 (1H
brs), 2 s 50 (AL %@Y 56 7%?"' 3?61443 (& 53%?|-€n§dzn L 1pSp @

Hz) 25 Refer é’ﬁ%‘ée’l%)(&ﬁp‘r’-"etmt using aﬂY 501V€nt5

3-[3-(4-Fluoro-2-nit r@.’aﬁﬁ?{%’i@éyaﬁf’ri%@é@]sdllv%hgb r@{dﬂﬁldeuvﬁ%r ether-bafe®0%

di met hyl ami ne aqueous solution (2.5 m) was added to a DPIF sol ution (25
m) of phenyFO’? EE. FYeh 85- élomoﬁﬁ%wﬁfﬁ%w]éa?%?éh% 892y, 17.6

mol ), and thﬁn&ﬁlomyéthﬁr% wiemyléh@%wcdioamémeéaiéﬁ Cah@let?d18Q4I1S.
Wat er was added t.o gleﬁ* xture, and the resultlng m Xt ure was
h

extracted wi PREhY % ahPEeRfted BYFrocRaRonRases $94PES sat ur at ed
sodi um chl or sdeh aguBetisyIsmeUSh T ike), mloaﬂdoﬁﬁm(}ﬂut—ﬂféiﬁ&ruaﬁﬁner eghiged

pressure. n 35 purified b |I|

chr omat ograpﬁajl‘:lfz1 q%ﬁ%%‘%ﬁé’f: ‘g‘?\e arome g’ﬁ %/ -g?%e% ngven% spch as 4 5 .
1). The puri bem:bnpr.omlblemasambwwmatlenberoartrqmessawﬁjeblvarhscedcmressure
to there o] I a L

3775 (411 uore e nipgt, Rifienth ol fod PRl ena pelar coruents 257,

" H NVR (CDClQ)Nd%ﬁlﬁthylfomamlde (PMP 3, 2igethel) - wlfn)ud@ (BYsQ BH s),
342349(213,3@;)e : G r H, dd,
324 3 Hz. 3= (234 fthﬁl%i‘] S%%B!E‘lé téaﬁl% H%).‘Ld %é)grué%lé) &ﬁ%%uéh7 8 HZ)
10 Ref er encer%?ﬁp*ée‘%éf’y General Formula (11) can be used as a solvent in

1- 13- (4- Fl uopact Bt £10P QAN PNRRY ddnels dbdvd I ITHREBY R As01vents camOdi UM
hydride (55%in ml% (396 ng, 9.1 unol) was added, while being cooled with
ice, to % DM S5t H}sl(Ygom jn gembipptgiops of two or more.

3-[3-(4-fl uoro- 2-ni trmplaea@ﬁ(i)&:psﬁﬁé&ﬂe] 61, émdpdmfdhxhowi%aueiaﬁ.ylﬁsmr) and
the m xture vvas Stl£ roomter?eratu m nut.e Met hyl 1 odi de

(0.735 m, 13 B %\%‘%ﬁetd]ﬁ? h P Rele é’fa?rﬂ RGRG Z%hi 3%y mi xture
was stirred meﬁemamy egoatal e abOﬁtZEBnhQHESperV\&beé ms:oaﬁdﬁdi t(@)t he
reaction m xture and ,ex ctiaqn w h t wa fter
bei ng washed 20 with Agl %’é Trace um%) fe&ﬁql %’ﬁ? dledgigq’tfeéxﬁgg qﬁg‘i’%ﬁ % he
or gani ¢ 4hayefompegnéofidant rat ed under reduced pressure. The resi due was

puriT1ed by sil o2 gahecolin SNEAIHOUEARNY LLEALOTOUREN NG o el byl

acetate = 9 : purifie was concentrate Under
r educed pres‘!ﬂﬂef? %@elfﬂwéiﬁébsfhmpaﬁne-@ JS@lgd@tﬁg 25.typhgn palrgoyeldtow, or

1-[ 3- (4-f | uQkfRed- Bhds nlggéQ yl]-1,3,3- trimethylurea (yield: 40%.
111- NVR ( CDC13) dppme%nga el 2.04-2.14 (2H, m, 2.76 (6H, s), 2.83

(3H, s), 3.38 (28, t The=keartisp proedsopsuallyzal WPy fempergduresto dd,
3=4. 3 Hzo 30879 3 éﬂ%})pre?fe%%bly?’é)t (x%% téﬂ.pex%tﬁ? e (ol Bs508d, adgdied Jdba1 5’ 7

Hz) Reference Exa 5-Fl u propoxyani |l I ne

4- Fl uor o- 2- rﬁofnlpéen&ﬂ)r"é‘pék%%ﬂzéﬁea?%fo 38, b9eFD mol ) and 35 5% pal | adi um
carbon (750 ng) Weretaddeshdoanat FAai@lsehB8a My 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
35 solvents.



-45- Catalytic reduction was conducted at roomtenperature and at nospheric
pressure (normal pressure). The catal yst was renoved by celite filtration,
and the filtrate was concentrated under reduced pressure. The residue was
di ssol ved in dichloronmethane, 5 and dried over anhydrous magnesi um sul fate.
The resulting dry product was concentrated under reduced pressure to

t hereby obtain 1.45g of oily red orange .p; fluoro-2-propoxyaniline (yield:
86% . 1H NWVR (CDC13) dppm 1.04 (311, T, 3=7.4 Hz), 1.74-1.88 (211, m,
3.89 (2H, brs), 3.90 gEAfRlds of, 1356 Bol¥dntsb 1331 ABHh2l basBh, shnBhrs 111,
dd, 3=5.1 Hz, J= 8.7_Ft% The conmpounds of the foll ow ng
Ref er ence EX 88 SWhegYh PtRgre prepared in the same manner as the above
Ref erence 15 Exarrpl e T4, rmj'mgncmf @spe@eﬁmeatmdeirngoﬂﬁle@iraéﬁxr&eference

Exanple 25 5- uoro I sopr ne. 1 2) m 01 32 (3H
S S (arraet) L gRRLR GRANANS RGablag B biptery) <88 ofQ .
6. 68- 6 73 ( MdiiernminfefaaesnoesExasapl e 26 2- Ethoxy 5- quoroanlllne 25 1H—NNR

cpei3) d 1.39 3,90, hrs),.3.97 (211, g, 3=7.0
|(42), 6?31Pg.m46 (211(%&1‘]é %"‘%3 é %’%’%ﬁ usr%a fer er%é’)e“ BE“é)r%F‘:“ 20

5- Fl uor 0- 2- mra3@pland- grgtenably ne: Lo NMR (00BCL Bnadppmsudl 83 dofbletéd i3=4. 6
Hz), 3.81 (Adlyst (211, brs), 6.38-6.45 (211, m),
6.93-6.97 (111" %%Egu% lﬂ’é‘ri%% pyrrolidin-1-ylaniline 1H NVR (CDCL3)
dppm 1. 88he. CoNRORRE FYPTeSened bYGEUTRL Rprmula0$24 D EER bes) |

6.35-6. 46 (%ﬁ‘]edﬂheﬂ Q)nghé J;ge%c(tlg&’ofﬁthé &N@uﬁﬂcﬁﬁé@g@c&i 23 General

2- Cyclopropy nethoxy -fluoroaniline ppm
0.29-0.35 B )sBith ghe Q‘EPOW r&mzeguertzé hvl ferexpyl Feogmulzy (211, d,
gzgg $g1 3(-1%4 ﬁ.ﬁjén iBes) , sAvelt rdQitRdds UBingCarbA sbiddntsadin3an 1 Hz,

presence or absence of a basic compound.
Examples of inert solvents include water:; ether-based

15 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

20 such as acetone and methyl ethyl ketone; peolar solvents such as
N,N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO0),
hexamethylphosphoric triamide, and acetonitrile. These inert
solvents can be used singly or in combinations of two or more.

Ag a basic compound, various known lnorganic bases and

25 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

30 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

35 Organic bases include, for example, alkali metal



Ref erence Exanpl e 30 N1-Cycl ohexyl-4-fl uoro-NL-nethyl benzene-1, 2-diam ne
15 1H NWR (CDC13) dppm 1.11-1.31(4H, m, 1.55-1.82 (611, nm, 2.57-2.68
(411, m, 4.18 (211, brs), 6.33-6.44 (211, m, 6.92-6.98 (111, n) Reference
Exanpl e 31 20 4-Fl uoro- W (2- net hoxyet hyl) 411- net hyl benzene- 1, 2-di am ne

1H NWR (CDC13) dppm 2.70 (311, s), 2.96 (21-1, t, 3=5.4 Hz), 3.39 (31-1,
s), 3.45 (211, t, 3=5.4 Hz), 4.38 (211, bh§s), 6. 33- 6. 43 (211, m, 6.93-6.99
(111, m 25 Reference Exanple 32 4-Fluoro-WIsobutyl-N -methyl benzene-1,

2-di am ne 31&3&%‘:@6@% s@@péﬂtsos%h(a?slhod&hn rﬂe%xﬁgél,soaium let0@xia83
(111, n), 2.54-2.60 6. 30- 6. 4 iy 1.1 30
Ref erence ExSRpHE 33 'ﬁtqi‘iil%r O‘QC\W%W(S‘W OW‘?ﬁa't WFmﬁtﬁo e

1H NVR ( CDClB)tehefinin +- tﬂ:?coxﬂméemacanﬁean@h@l% Briethylamine,
4- Fl uor o- N1- rd{ h op d} ene-1, 2-diamn dine, imidazole, N-
1H NVR( CDC13§rep°p‘ynP @‘B‘f %Y’éf {1 19§ é%lperl ©
2.57(311, %), QtHEMﬁaisdptqy&iﬁuﬂﬁHEﬁ;ﬂeﬁﬁﬁl&ﬁ;b@pgnld@ﬁél1n$m6tﬁﬁ&aﬁlﬁé(10,nj
3o g et R SRR R doorg R g
1.95-2. 05 (2B;eny (DENDJ }.36¢1a3abi8ydX[3..800 lundec-7-ene (DBU), 1,4-
diazabicyvclof[2.2.2)octane (DABCO), etc.
Such basic compounds can be used singly or in
10 combinations of two or more. More preferable basic compounds used
in the reaction include alkali metal carbonates such as sodium
carbonate, potassium carbonate, cesium carbonate, and lithium
carbonate, etc.
A basic compound is usually used in an amount of 0.5 to
15 10 moles per mole of Compound (13), and preferably 0.5 to 6 moles
per mole of Compound (13). .
In Reactlon Scheme 6, Compound (14) is usually used in
an amount of at least 0.5 moles per mole of Compound (13), and
preferably about 0.5 to about 5 moles per mole of Compound {13}.
20 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
25 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
30 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

35 allowable salts, including metal salts such as alkali metal salts



(2H, M, 3.92 (20, brs),4.02 (20, t, 3=5.9 Hz), 5.83 (IH brs), 6.32-6.47
(211, m, 6.68 (111, dd, 3=5.0 Hz, 3=8.8 Hz) 15 Reference Exanple 36
N (3- (2- Ami no- 4-f | uor ophenoxy) pr opyl ] mret hanesul f onam de 1H NVR ( CDC13)
dppm 2.02-2.11 (211, m, 2.94 (311, s), 3.33-3.40 (20, m, 3.91 (20,
brs),4.07 (211, t, 3=5.7 Hz), 4.76 (IH, brs),

-2

(e.g., sodium salts, potassium salts, and the like): alkaline
earth metal salts (e.g., calcium salts, magnesium salts, and the
like); ammonium salts; salts of inorganic bases such as alkali
metal carbonates {(e.g., lithium carbonate, potassium carbonate,

5 sodium carbonate, cesium carbonate, and the like); alkali metal
hydrogencarbonates {(e.g., lithium hydrogencarbonate, sodium
hydrogencarbonate, potassium hydrogencarbonate, and the like);
alkaii metal hydroxides (e.g., lithium hydroxide, sodium
hydroxide, potassium hydroxide, cesium hydroxide, etc.); salts of

10 organic bases such as tri(lower)alkylamine (e.g., trimethylamine,
triethylamine, N-ethyldiisopropylamine, and the like), pyridine,
gquinoline, piperidine, imidazole, picoline, dimethylaminopyridine,
dimethylaniline, N-(lower)alkyl-morpholine (e.g., N-
nmethylmorpholine, etc.), l,5—diazabicyclo[4.3.0jnon~5~ene {DBN) ,

15 1,8-diazabicyclo[5.4.0]Jundec-7-ene {(DBU), and 1,4-
diazabicyclo[2.2.2]loctane (DABCO}; inorganic acid salts such as
hydrochloride, hydrobromide, hydroiodide, sulfate, nitrate, and
phosphate; and organic acid salts such as formate, acetate,
propionate, oxalate, malonate, succinate, fumarate, maleate,

20 lactate, malate,icitrate, 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

25 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

30 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,

36 recrystallization, etc.



6.32-6.46 (20, m, 206.68 (111, dd, 3=5.0 Hz, 3=8.8Hz) Reference Exanple
37 5-Fluoro-2-(4,4,4-trifluorobutoxy)aniline 1H NVR (CDC13) dppm
252.01-2.12 (20, m, 2.22-2.41 (211, m, 3.87 (2H, brs), 4.01 (20, t, 3=6.0
Hz), 6.32-6.47 (20, m, 6.65 (111, dd, 3=5.0 Hz, J=8.8 Hz) Reference
Exanpl e 38 30 1-[3-(2-Anino-4-f|uorophenoxy)propyl] 1,3,3-trinethylurea

1H NWR (CDC13) dppm 1.99-2.10 (20, m, 2,48(611,s), 2. 84(311 s), 3.37(20,
t,3=6.9 Hz),3.94 (211, brs),3.97(211,t,3%6. 1Hz), 6.30-6.45 (20,n), 6.65

(111, dd, 3=5.1 Hz, 3@ &olBdund 48- Fﬁ%’ftﬂ&eﬂﬁﬁ a@é@ﬂ@i@ 39 the present

5- Fl uor o- 2- ( 2- nethoxyethox L§HI|IHS 1H NVR ( CDC13) m 311, s),
3.70-3. 73 (211VeHy-on30gg! (% eg gepmgt 6(12%50%%) St%%sﬁ@e HH n,
6.72 (10, adpp&afﬁ.lllkhuerk8aﬂdHZ.)ceF@§@ﬁmce Exanpl e 40

2-Cycl opentyl OXy'S'flfﬁg’%gmiA&Jhg points should be noted regarding the
5 compound of General Formula (1) shown above. When R; of General
Formula (1) represents a hydrogen atom, the compound includes a
tautomer of the quinolone ring. That is, when R; represents a
hydrogen atom (1') in the quinolone compound of General Formula
(1),

Re RE

Iz

. Ry
10 (1

wherein R,, Ra, Ry, Rs, R¢, and Ry are as defined above,

the compound of the tautomer can be represented by Formula (1''), -
Rq OH

Ry )

\
e
N

Rg Rz

Ry
)
15 wherein R;, Ri, R4, Rs, 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.



1H NWR (CDC13) dppm 101.56-1.66 (211, m, 1.75-1.87 (6H m, 3.85 (2H,
brs), 4.69-4.72 (10, nm), 6.30-6.45 (211, m, 6.66 (1H, dd, 3=5.1 Hz, 3=8.8
Hz) Reference Exanpl e 41 2-Cycl obutyl net hoxy-5-fluoroaniline 15 1H NWR
(CDC13) dppm 1.86-1.96 (40, m, 2.08-2.16 (2H, m, 2.74-2.80 (10, m,
3.90 (20, brs), 3.91 (20, d, 3=6.7 Hz), 6.31-6.45 (211, m, 6.66 (10, dd,
3=5.1 Hz, 3=8.8 Hz) 20 Reference Exanpl e;42 2-tert-Butoxy-5-fluoroaniline
1H NMR (CDC13) dppm 1.37 (911, s), 3.87 (2H brs), 6.27-6.45 (20, m, 6.85
(10, dd, 3=5.6 Hz,53=8.§ Hz) 25 Reference Exanple 43

5- Fl uor o- 2- propyl s Ifanlanlllne 4- Fl uoro- 2-ni tro-1-prop
(6.7 g, 31.1raqol :

4 sul PNyl benzene

resulting rrixtu-r ' i nic powder (20 g, 0 31 rml) ‘ ' ttle by
[ : ™10 W xturg was then stirred at rogw H e for 1

concent r at ed unders;r educed 35 pressure to thereby obt ain)5.8 g of oily
brown 5-fluoro-2- a49- propylsul fanylaniline (yield: 93‘% 111- NMR (CDC13)
dppm 0.96 (3H, t, 3=7.3 Hz), 1.49-1.64 (211, n), 2.62 (28D t, 3=7.4 H),

4.51 (2H, brs), 6.35- 1,2 R, 732K, 3 1 5 e anpl e
44 4,5-Difl uoro-2- pr;gloe%ééﬁlzﬂll he* R/ RI7R: éﬁ(% (J)arueg%llg %%&??o%g?fgxrﬂ) of

benzophenone i mine (XWH Eauﬁ"g‘eflﬁme)tweﬁﬁl%(ﬂﬂﬁéﬁ%&ﬂf’i@deﬁ@wnd an

acetone)dlpahlﬁyhﬁé&y iﬁ%liﬁeWﬁmm@uﬁdrﬁﬂﬂtkchnlcall known, and it 15
9, 9-di net hy1- 4, 5- bi s(di phenyl p hOSRhI no) xant hene i:

XAI\FI'PHOS)F_ (‘%4 :

mol ) and® cegl?‘fi‘rﬂuéaf%r?atp@(-'g"%?kd led i3 he| JrindpPat RRfdd© laBPYfehe

sol F;I onh( 60déﬁc)r1®fadltzhj’t@ﬂier§daﬁre ghiéxi&-rdoaﬂd m&@alyﬁ%imaﬁgéa?ol@égb ]-}1- 923
mmol ). The m xture stirred under itro t Nps t 1 or
hours. After 15 the\,\@ﬂ){ff FoTe m%?‘%?"é’@?ég c%%thgéli Jrrﬁ’g'ﬁﬁ ature, water
and a sat ur atadcnendnas meabiaiddebagecous sol uti on were added. The
resulting mxture wasp exiragt ed \M%h eth acet The of n| .G I yer was

t
eCification, & %1€htlon
dried over anhydrous agnésium Su e and(f én-concentra 1ander® r educed

pr essur ell Thé-qugodoee waspdusd dlsv edlmbhm tibed!iaast Iayd:omstmmicﬁfhwyamwlm

concentrat ed [0 J4Con AC] . ution,
whi ch was thcef]nytgltl ?ir}i%q‘io? (gf %&%r}gi%x%%%%?&%gﬁég%@%géségluéesloEg sol ution
(24 M) was BHdemers-the reaction nmixture to get a pH =11, and concentrated
under reduced pressurge EhfpdES deséa\%%a@ﬁéﬁdu\ﬁd(iﬁ 28 ghehl.azomet hane and

washed with a saturated sodi um chl ori aqueous solution. The organic |ayer
was concent rtgofinges usedutedhsr €egurat Wﬁ%@hﬂﬁ@%lﬁ%n purified by

silica gl CotdpRatiGRIALIARIM-OP1HEXARE so@liikh @etiatepfedly 1). The
PUrE T ed pr o e e LA s s Lot G (R 550 St Snders,
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
20  tablets, pills, powders, solutions, suspensions, emilsions,
granules, capsules, suppositories, injections (solutions,
sugspensions, etc.) and the like.
To form tablets, any of various carriers conventionally
known in this field can be used. Examples thereof include lactose,
25 white sugar, sodium chloride, glucose, urea, starch, calcium
carbonate, kaolin, crystalline cellulose, silicic acid, and other
excipients; water, ethanol, propanol, simple syrup, glucose
solutiong, starch solutiong, gelatin solutions,

carboxymethylcellulose, shellac, methylcellulose, potassium



30 thereby obtain 850 ng of oily dark brown 4,5-difluoro-2- propoxyaniline
(yield: 38%. 1H NMR (CDCl3) dppm 1.04 (311, t, 3=7.4 Hz), 1.75-1.86
(2H, m, 3.71 (211, brs), 3.88 (2H, t, 3=6.5 Hz), 6.51 (1H, dd, 3=8.0 Hz,
11.5 Hz), 6.60 (111, dd. 35 3=7.3 Hz, 3=11.8 Hz) -50- Reference Exanple 45
1- (2- Am no- 4-fl uorobenzoyl )pyrrolidine A DMF solution (4 m) of pyrrolidine
(1.93 g, 27.1 5 mmol), a DWF solution (4341) of triethylamne (3.79 g, 37.5
mmol ), 1-hydroxybenzotriazole (HOBt) (3.11 g, 23.0 mml), and 1-(3-

di net hyl am npmsmmi:k &:ﬁtyhﬂhﬁﬁi’y&ﬁdlidﬂrﬁew&’t@@m pinddes( Wbt st3r&d, g, 20.4
mmol ) were added t , solution6é4% 4- fl oroanéhramllc acid (2.0
g, 12.8 mol §° ﬂﬁé?lrba}(?er?gaﬁ'ué’of i IéaWspg‘f FredoH S S¥AreSHher at ur e
for 14 hour scaidtrete wasaladde ddrbohdtiee r €atty Grid ®étes alﬁd the resulting

m xt ure was | _acet The _or | Y&l was shed with
a saturated gﬁd‘{ %E%orl dggégc%ggus s%t‘ﬁt]r%unryl gf]?"‘h oena(':reir?t Fated under
reduced p¥essenaglyTheldessi dbarakasladiarsepand fq@drb@rl@lritlegaaﬁcﬁrsgewrmm um

chr omat ogr ap i me h fied product
was concent r%%{ea(dtdu%g%%l%edggg% pyggrgg%oqﬁégggy olbt ain %E g of oily
orange 1-(2-@khiimgegratiqroiobEnteys) praternalinennoniin bagesy sodiuRIVR ( CDC13)
dppm 201. 751&?!.11%@. (sf}fliaﬂg and- e gés%@lomproﬂ‘logéré2%1}0@%13) st&rais- 6. 40
(21-1, m, 7.14- 1 (1H, m Reference Exanp

a- (hydr oxyrreﬂ%l%ﬁ%i -WRLHDE SEAsR e ny taeBt a%fé’t?SSodetﬂﬁlﬁyded@ﬂ(LB@D/ol n oil)

(467 nmg,1dl. JolmmbéilVﬁ_ﬁ.l@dg%ltdoaﬁd Q%%@nsdmatgn ;(&Qfﬂéa whcet hyl
4methoxypheé acetate (2.0 , whi |l e bei cooled with ice.

nmol )
The mi xture 8FeP r RPTAF ?‘Efgjrrpf"é‘ﬁ%r QP?J?%’CITY&PI‘*S FIRteqnd HBeEt j r r ed

m xture was nﬂﬁ:b.ednm;t leticC e Fragendy;, etby | tdueBtay beOZo@ﬁed *90tH Z:vpiaanl )
was added ther and stérred at _roo %e erature_for ours. \Wile being

cool ed with T¢ 1“%1@‘{‘% CTAAYS thy PRt at P etPH 5’ % §08ToN
m xture, andedated Rableter,ogéilarinecadted (So1dgs maﬁtaddﬁdo&ﬂe$e:|aalat£ t he

reactiongn xgqmecbgtﬁ(f‘%ggg_ﬁ erd%u The or [ c"llaa dqa%%y oncentrated under

reduced pressure, e Tesl ue was €h p % 5t€a gel colum
chromat ogr aphy -51- To( Aetrexdiés; athpE memsecarzzhersmonﬁﬁmelpmlﬁm ed
product was entr r C r g of
O 'y sl i gnt 15 i ey caned; gy SeCFred 333 InlkpEhE MR dhukoRd,

acet ate (yi elaptogsyystargh. reasgiot 'Emtet;ro npudragenaged cragessbi taidgen

substituti ongaARd, CSEH
e T a3 A V\ﬁﬁ Be(gtﬂe@ éxéi;ﬁ%ﬁ%ﬁ d(ﬂr'nL M‘%:ﬂ)wg )tragacant(211 d.

3=8.8 sz)0 Or’@ev 2@3@@1“ rﬁthaa_lgloazld( ﬂhqr I&ndsniz J@Im@)arnm agar and  The
conpounds ofothhe &nddmeghgtdief,eeedce Exanples 47 to 57 were prepared in the
sane manner as the above Reference Exanple 46, using corresponding starting

materials. 15 Ref er edCe B FHPROFAEIRGH a0y of various carriers
2, 4- di net hoxopon@efbystaiyneidw enejphemrybl@ceinabe d4ENVBx&EFXSE3 X nepssn

include polyethylene glycol, cacao butter, higher alcohols,
25 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.

30 To form an injection, a solutlon, emulsion or
suspension is sterilized and preferably made iscotonic 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,

35 ethoxylated isostearyl alcohol, polyoxylated isostearyl alcohol,



1.21 (311, t, J=7.1 Hz), 3.76 (3H, s), 3.81 (311, s), 4.22 (211, q,
3=7.1 Hz), 6.43-6.49 (211, m, 7.00 (111, d, 3=8.9 Hz), 207.12 (1H, d,
3=12.6 Hz), 11.89 (1H, d, 3=12.6 Hz) Reference Exanple 48 Ethyl

2, 4-di chl or o- a- (hydr oxynet hyl ene) phenyl acetate 1H NVR (CDC13) dppm 251.15
(311, t, 3=7.2 Hz), 4.22 (2H, q, 3=7.2 Hz), 7.11-7.26 (311, n), 7.40-7.43
(1H, m, 12.00 (1H d, 3

=12.2 Hz) Refer(_a? e Exampl e 49 Et hyl
a- (hydr oxynet hyl ene) - 2- net hoxyphenyl acetfate 30 311-NVMR (CDC13) dppm 1.19
(3H, t, 3=7. tat) ,a03d7&51{e%|§, 08 )pol§odiethdtlendl, so3bi tdn Hadtc.6. 86-7. 68 (5H, m),
11.91 (111, d, 3=12. Referen%e Exanpl e 50 35 Et hyl .

a- (hydr oxynet hyl ene) - 5’ dfr Spy 1 RSpHenet fELon 88Y 11 NVR
(CDC13) dppntontain sdd@fs th3dri®), gcaed0r (GGrce®dl H BA( Ahburg, 3=7.1 Hz),

4.43- 4.47( %&:E‘fidnsht 6to4 2pr6epén§e an iscotonic solution, and may contain
5 typical solubilizers, buffers, analgesic agents, etc. Further, if
necessary, the pharmaceutical preparation may contain coloring
agenls, preservatives, flavors, sweetening agents, etc., and/or
other medicines. '

The amount of the compound represented by the General

10 TFormula (1) and the salt thereof included in the pharmaceutical
preparation of the present invention is not limited, and can be
suitably selected from a wide range. The proportion is generally
about 0.1 to about 70 wt.%, preferably about 0.1 to about 30 wt.%
of the pharmaceutical preparation.

15 The route of administration of the pharmaceutical
preparation of the present invention is not particularly limited,
and the preparation is administered by a route suitable to the
form of the preparation, patient's age, sex and other conditions,
and the status of the disease. For example, tablets, pills,

20 solutions, suspensions, emulsions, granules and capsules are
administered orally. Injections are intravenously administered
singly or as mixed with typical injection transfusions such as
glucose solutions, amino acid solutions or the like, or singly
administered intramuscularly, intracutaneously, subcutaneously or

25  intraperitoneally, as required. Suppositories ave administered
intrarectally.

The dosage of the pharmaceutical preparation of the
invention is suitably selected according to the metheod of use,
patient's age, sex and other conditions, and severity of the

30 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.

35 Yhe use of the compound of the present invention in



(20, m, 6.90-7.12 (20,m,11.85 (10, d, J=12.6 Hz) 5 Reference
Exanpl e 51 Et hyl a-(hydroxynet hyl ene)-4-net hoxy- 2- net hyl phenyl acetate
1H NWR (CDC13) dppm 1.20 (30, t, 3=7.2 Hz), 2.19 (30, s), 3.80 (311, s),
4.22 (211, q, 103=7.2 Hz), 6.54-6.75 (211, m, 7.02-7.26 (20, m, 11.94
(10, d, J=12.7 Hz) Reference Exanple 52 Et hyl
2-f|uoro-a-(hydroxynethylene)-4-nethoxyg§§gyl acetate 15 1H NMR (CDCL13)
dppm 1.22(3H, t,3=7.1 Hz),3.80 (30, s), 4.21 (20, q, 3=7.1 Hz),
combination with L~dopa preparations, dopamine receptor agonists,

dopamine metabolism enzyme inhibitors, dopamine release-rate-
promoting preparations, central anticholinergic agents, and the
like can achieve effects such as dosage reduction, improvement of
5 slide effects, increased therapeutic efficacy, etc., which were
not attained by known therapies.
EFFECT OF THE INVENTION

The compound of the present invention has protecting

and improving mitochondrial functional activity and protecting
10 and repairing neuron activity, etc., and thus is effective in the
treatment and prevention of neurodegenervative diseases, diseases
relating to neurodegenerative disorder, and diseases relating to
mitochondrial dysfunction.
Neurodegenerative diseases include Parkinson's disease,
15 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—acaﬂth0cytosis, benign hereditary chorea, paroxysmal
20 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, neurocaxonal dystrophy,
25 pallidal atrophy, spino-cerebellar degeneration, cerebral
cortical atrophy, Holmes-type cerebellar atrophy,
olivopontocerebellar atrophy, hereditary olivopontocerebellar
atrophy, Joseph disease, dentatorubropallidoluysian atrophy,
Gerstmann-Strausgler-Scheinker digease, Friedreich's  Ataxia,
30 Roussy-Levy syndrome, May-White syndrome, congenital cerebellar
ataxia, hereditary episodic ataxia, ataxla telangiectasia,
amyotrophic lateral sclerosis, progressive bulbar palsy, spinal
progressive muscular atrophy, spinobulbar muscular atrophy,
Werdnig-Hoffmann dJdisease, Kugelberg-Welander disease, hereditary

35 spastic paraparesis, syringomyelia, syringobulbia, Arnold-Chiari



6.61-6.69 (20, m, 7.03-7.26 (20, m, 12.05 (10, d, 3=12.3 Hz) Reference
Exanpl e 53 20 Et hyl 4-ethoxy-a-(hydroxynet hyl ene)-2-nmet hoxyphenyl acetate
1H NWR (CDC13) dppm 1.19-1.45 (60, m, 3.75 (30, s), 4.00-4.26 (411, m,
6.42-6.48 (211, m, 6.97-7.26 (211, m, 11.86 (IH d, 3=12.3 Hz) 25

Ref erence Exanpl e 54 Et hyl
a-(hydroxynethylene)-4-isopropoxy-z-netbggyphenyl acetate 1H NVR (CDCL13)
dppm 1.20-1.31 (90, m,3.75 (311, s), 24716(20, q,3=7.2 Hz), 4.43-
4.47(10, M, né1#3nBtdéh ( 281 Bnanb. FPhator, (Qﬂﬂpﬂ@lwﬁéiL@?syndrome, Fazio-

Londe syndrome, lower myelopathy, Dandy-Walker syndrome, spina

bifida, S§jogren-lLarsson syndrome, radiation myelopathy, age-

related macular degeneration and cerebral apoplexy (e.g.,
5 cerebral infarction, cerebral hemorrhage, etc.)}.

Diseases induced by neurological dysfunction include
spinal cord injury, chemotherapy-induced neuropathy, diabetic
neuropathy, radiation damage and demyelinating diseases (e.g.,
muitiple sclerosis, acute disgseminated encephalomyelitis,

10 transverse myelitis, progressive multifocal leucoencephalopathy,
subacute sclerosing panencephalitis, chronic inflammatory
demyelinating polyneurcopathy, Guillain-Barre syndrome, etc.)

Diseases induced by deterioration of mitochondrion
function include Pearson’'s syndrome, diabetes, deafness,

15 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 ITI deficiency due to inherited variants of

20 cytochrome b, multiple symmetrical lipomatosis, ataxia, myoclonus,
retinopathy, MNGIE, ANT1l disease, Twinkle disease, POLG disease,
recurrent myoglobinuria, SANDO, ARCO, complex I deficiency,
complex II deficiency, optic nerve atrophy, Ffatal infantile
complex IV deficiency, mitochondrial DNA deficiency,

25 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,

30 bipolar II disorder, mixed episode, dysthymic disorders, atypical
depression, seagonal affective disorders, postpartum depression,
minor depression, recurrent brief depressive disorder,
intractable depression/chronic depression, double depression,
acute renal faillure.

35



(11-1, d, 30 3=12.3 Hz) Ref erence Exanpl e 55 Ethyl

4- cycl opr opyl met hoxy- a- (hydr oxynet hyl ene) phenyl acetate 114- NVR ( CDCL13)
dppm 350.35-0.37 (411, m, 1.24 (311, t, 3=7.1 Hz), 3.81-3.83 (211, m,
-53- 4.25 (211, q, 3=7.1 Hz), 6.85-6.91 (2H, m, 7.16-7.27 (311, m, 12.02

(IH d, 3=12.5 Hz) Reference Exanple 56 5 Ethyl

a-(hydroxynethylene)-4-nethy|su|fany|pth%L acetate 1H 41 MR (CDC13) dppm
.09

1.22(31-1, t,3=7.1 Hz),2.47 (31-1, s), 4
(2H, mM,7.16-7.26 (311, gisr MODE FOR CARRYING OUT THE INVENTION

(211, q, 3=7.1 Hz),

6. 85-6.94

Hereinafter, the present invention is described in more
detail with reference +to Reference Examples, Examples and

Pharmacological Test Examples.

5 Reference Example 1
N-Cyclohexyl-4-£lucro-2-nitro-N-methylaniline

Potassium carbonate (6.0 g, 43.5 mmol) and N-
methylcyclohesylamine (4.6 g, 40.6 mmol}) were added to a N-
methylpyrolidone {NMP) solution (20 ml} of 2,5

10  difluoronitrobenzene (5.0 g, 31.4 mmol), and stirred at 100°C for
3 hours. 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 with water, and then
dried over anhydrous magnesium sulfate. The resulting dry product

15 was concentrated under reduced pressure to thereby obtain 7.0 g
of oily yellow N-cyclohexyl-4-fluoro-2-nitro-N-methylaniline
(yield: 89%).

'H-NMR (CDC1,) dppm:
1.12-1.80 (10H, m), 2.67 (3H, s), 3.00-3.09 (1H, m), 7.07-7.20

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 in the above Reference
Example 1, using corresponding starting materials.

25
Reference Exampie 2

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-

30 7.20 (2H, m), 7.43-7.47 (1H, m)

Reference Example 3
4-Fluoro-N-isobutyl-N-methyl-2-nitroaniline
*H-NMR (CDCls) dppm:
35 0.89 (3H, s), 0.91 (3H, s), 1.89-1.98 (1H, m), 2.81(3H,



11.99 (111, d, 3=12.3 Hz) 10 Reference Exanple 57 Ethyl

4- et hoxy- a- (hydroxynet hyl ene) phenyl acetate 1H NVR (CDC13) dppm 1.23-1.47
(611, m, 4.00-4.32 (411, m, 6.85-6.88 (21-1, m, 7.15- 7.27 (311, m,
12.00 (111, d, 3=12.5 Hz) 15 Reference Exanple 58 Et hyl

4- met hoxy- a- propi onyl phenyl acetate L-Proline (980 ng , 8.52
nmol ), copper (I) iodide (810 ng , 4.26 gyol), and cesium carbonate (27.7
g, 85.2 mmol) were 20 added to a di et hyl sul foxide (DVBO) solution (40 m)
of ethyl prom)onyleadqetate, (B785Q=z)2673i5v0by and 431 odogniysed qi165.0) 0,
21.3 mmol) in that order. The m xture was stirred under a nitrogen

at nosphere at 40 to 45C for 27 hours. The reaction m xture was cooled to
room t enper afgfererged Eximapilendt er and 25 ammoni um chl ori de aqueous sol ution

wer e added. Eh&g%ﬁﬁgbt%&&ﬁg#ﬁ&q&q“Mﬁ teél§§$e%J§%th ethyl acetate. The

organi c |ayer a satu a Um chl ori de aqueous sol ution
twice, anf coWdBR (6PEH)udetmr: reduced pressure. The residue was then

purified by silica ge l¢ r 0 p et I ate =
19 : 1 -45: 1). The %Jﬁ?f%gg gh Hg% gg? % nceﬁ?ﬁﬁﬁ d uhde$¥%e§ucegﬁh

pressure to PherbhP-db2Ri 2 By, g7 4B-bi46y (}B} [®w et hyl

4- nethoxy a proplonylphenyl acetate (yield: 56% . 1H NVR (CDC13) dppm 35
-54- m, §3 éo 411 The conpound of the follow ng
Reference Ex 5§ &ﬁ@mﬂﬁeﬁared in the sane manner as the above Reference

Exanpl e 58, 5-EBidi®- N&héiﬂﬁ;ﬂoadhﬂg:oshaﬁﬁdp%laﬂﬂﬁfé als. Reference Exanple 59
Et hyl a-acety Nﬁﬁ;?ég ¥pgen acetate 1H- NVMR (CDC13) dppm 1.16-1.29(3H,
(1.4 and 1. 61 éi *1.411,s), 4.13-4.25(211,

0.84 (3H, t, J=7.5 Hz), 1.51-1.66 (2H, m), 2.77 (3H, s),
3.00 (2H, t, J=7.5 Hz), 7.05-7.20 (2H, m), 7.44 (1, dd, J=2.75
Hz, J= 8.0 Hz)
15
Reference Example 6
4-Fluoro-2-nitro-1l-propylsulfanylbenzene
Potassium carbonate (5.0 g, 36.2 mmol) and 1~
propanethiol (2.7 g, 35.5 pmol) were - added +to a N-
20 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
25 organic layer 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 yellow 4-fluoro-2-nitro-1-propylsulfanylbenzene {yield:
99%).
30 '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 (2B, m), 7.89 (2H, dd, J=2.75 Hz, J=8.5 Hz)

Reference Example 7

35 l-tert-Butoxy-4-fluoro-2-nitrobenzene



2.17(1.611,s), m,4.62(0.611, 3.80 and 3.82 s),6.85-7.28 (411, m, 13.09
(0.411, s) Reference Exanple 60 15

5-[ (5- Fl uor o- 2- pr opoxyphenyl am no) net hyl ene] - 2, 2- di net hyl [ 1, 3] di oxane- 4, 6-d
i one Mel drum s acid (5.29g, 36.7 mmol ) was added to net hyl
orthoformate (31 m ), and the m xture was stirred for 2 hours while heating
under reflux. The resulting m xture was iﬁgled to 20 50C, and

5-fl uor o- 2- propoxyani line (4.28 g, 25.3 nhol) and nethyl orthoformate (3

m) were added thereho o IREnJBIELELNY(FAPI WoBu¥BSh SEEE TR fOF HdaauiguWhil e
heating under ref lux. The resulting reaction mxture was then cooled to

room t enper abefie PuaPEdoiGe Abr 4t edl thd¥PL) cHaR etPPrSEs diir &7 THEPFOL dtR was

25 recrystal baged f60MuNBt hANgE Lo st HENRBYoRDBLRLENZefl 9204 PRMSEr Ywaal e
brown 5-[(5-fl ugro-2-praopoxyphenyl am no) net hyl ene) - 2, 2-

di et hyl - [ 1, SYEHSEaraiteds. dibme MegHET: VeoPeatel R (TE%0 3 foBRRAC TS
1. 12(3H, t5 3=dtArlda) £ok- 88 (ohds, Sind . BRrtheP8stZddadat 4682 (EdE1a hodr6. 3

), 5000 Hadia Ty LdCalbgglia e 8,80 () oy oiten 18)di o8
Exanpl e 61 wasasqiriepamectiipet ditaneoshimer watht ke abeyewRedier vatie, Exadipl e
60, 35 usi ngs%srelé?zg '81%9 iwr.]a oL ia@i%agfi tﬁl’ei %legﬁlt:fn%SFnixture was extracted
with ethyl acetate. The oxrganic layer was concentrated underxr
10 reduced pressure, and the residue was then purified using silica
gel column chromatography (n-hexane : ethyl acetate = 19 : 1).
The purified product was concentrated under reduced pressure to
thereby obtain 4.5 g of oily orange l-tert-butoxy-4-fluoro-2-
nitrobenzene (yield: 80%).
15 'H-NMR (CDCls)} dppm:
1.38 (9H, s), 7.18-7.20 (2H, m}, 7.47 (1H, 4, J=7.1 Hz)

Reference Example 8
4-Fluoro-2-nitro-1-propoxybenzene
20 A N, N-dimethylformamide (DMF) solution {3 ml) of
potassium carbonate (3.48 g, 25.2 mmol) and IlL-iodopropane (3.95 g,
23.2 mmol) was added to a DMF solution (7 ml) of 4-fluoro-2-
nitrophencl (3..3 g, 21.0 mmol). The mixture was stirred at room
temperature for 48 hours. Water was added to the reaction mixture,
25 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 columm chromatography (n-
hexane : ethyl acetate = 9 : 1}). The purified product was
30 concentrated under reduced pressure to thereby obtain 4.03 g of
clly yvellow 4-fluoro-2-nitro-l-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, dd, J=4.3 Hz, J=9.2Hz), 7.21-7.29 (1H, m),
35 7.58 (1H, ad, J=3.1 Hz, J=7.8Hz)



Ref erence Exanple 61
5-((2- Cycl opropyl net hoxy- 5-f | uor ophenyl am no) net hyl ene] - 2, 2-
di mret hyl -[ 1, 3] di oxane-4, 6-di one 5 J14-NWR (CDC13) dppm 0.39-0.43 (2H, m,
0.65-0.73 (2H, m, 1.31-1.37 (111, m, 1.75 (6H, s), 3.92 (21-1, d, J=6.9
Hz), 6.86-6.91 (2H, m), 7.07-7.11 (1H, m, 8.60 (1H d, 3=14.5 Hz), 11.69
(1H, d, 3=14.3 Hz) 10 Reference Exanpl e3692
g- I(:I( golr:f)- 8-pr(2)poxy- 1H glﬁi no: i n_—4-;)net ) —I i o
- - Fl uor o- 2- propoxyphenyl am no) et hyl enel- 2, 2-
di et hyl -[ 1, 3] di oxane-4,6-dione (7.6 g, 23.5 mol) was added to di phenyl
ether (15 n), and the TRKtIF@URE Hiatde ol dmEstreens fgaretes shd
then kept unglerig efdriex ﬂx@Faﬁe&lom sthAfdefife tia@neLagti GRe MipdwWY RafREer@o| ed
to roomtenperature,_ et hg acetate (5 ml ). and n-hexane éﬂl'o m) were added.
The resul ti TFHPxEEre WRal- HI PP HTFPOAC ML SHRTEMY PREST e matter was
collected by filtration. The filtrate was recrystallized froman ethyl 20
acet at e- n- h§%<%ne m X SO veJ1t to thereby obtain 3.15 g of powdery dark
brown 5-fl uoto-8-propdRYT 1% gui nol i n- 4-one (yield: 25 The
conpound of 44¥a.uboblvdisogrdefzgr-encetriobanpee: 63 was 30 prepared in the sane
manner as th%_g@gv&ljggf erence Exanple 62, using corresponding starting
mat eri al s. e erenc%) B%I e 63
8- Cycl opr opyl net hoxy-1536| U8Ho- &M gdi- Bét4 1634-Cide 3 ,2H NIWR7 (@NVSCLES) mHppm
-36-- 0.34-0,4Q_¢2 , 55 Q46 2 - Ad-1;335(41y 1, mM, 3.98 (2H,
d, 3=7.0 Hz;)7, ﬁg. g’?ﬂ% 1(%‘ ’8) ?}:'9?4&%—%') ,ﬁdG%ﬁGB'%la,Z' d-3)3§:%)'8 Hz, 3=11.9 Hz),
7.13 (1H, dd, 3=4.0 Hz, J= 8.8 Hz), 7.71 (111, t, 3=7.4 Hz), 11.10 (1H,
brs) 5 Referngfice-Examgp94 &y Fl uor o- 2- met hyl - 8- propoxy- 1H qui nol i n- 4- one
Anberlyst 15 (1.0 g, a_product of Sigma Aldrich Corp.) was added to a
benzene sol Ut ESAFPOU EHPTRT2BitreRAFEDEe 10 propoxyaniline (10 g, 59 mol)
and et hyl acgtmaeealopte, ) Gppmg, 59 mol ). The mixture was stirred while
heati ng under ref lux for 6 hours_and using a Dean-Stark_trap. The_reaction
m xture Was cool ed td-FbofEenberdt inle Hadhe 4r 88 ?z%vasq'r efiv8d Hﬁ; 7.02
filtration, @] the §44.t2sate, was .cangent ratxed7upderiy, ediced., 50 ga8ur @d, 15
Di phenyl et her Oonil) .was d to the residue. The m xture was heated
using a nantkq%"éa'%gal{f%'r Jﬁﬁf%&&ﬁred under ref lux for 2 hours. After the
reaction m xture was cooled to roomtenperature, insoluble matter obtai ned
by the additd - -ethyl acetate (2 : 1) was collected by
filtration. %%rgﬁ%é;t%%@gfgoﬁren&i ning on the filter was washed with
n- hexaneé-let MACyadepnpy 1f@thoxy)- 4 -Einbrr-Reditrwbeheersdy obtain 6.0 g of
powdery pal egyVQish %Dg iy HBP,]‘Q; 2- met hy1- 8- pr opoxy- 1H- qui nol i n-4-one (yi el d:
43% . 1H NVR (DMVBO-d } dpp 0.97 (3H, t, 3=7.3 HZL’ 1.77-1.87 (2H, m,
2.34 (3H, s), 4.08 (2136-95t1 (3He m) HA). 6150 &P (21 mb) 1.8279.3B ddH(1m), n,
7.10-7.14 (15LYbs qbu, 19, %&G(élﬁszr?S.bezRgiﬁf Rce SEXaImdE QR9.2 Hz), 7.20-
-one

5- Fl uor o- 3-i odo- 8- propoxy- 1H qui nol i n-

305- FI uor o- 8-groptky Mk dut hdlifn- 42 one3¢  BF g 9=4: 5 % npl ) was suspended in
DMF (11 9%l ), and potassium carbonate (0.7 g, 5.06 mmmol) and iodide (1.27 g,
5.00 nuol) were added to the suspension. The resulting m xture was stirred
at room t engSATERE® "B fiolfrs. The reaction mixture was poured into a
sodi um 35 t h-@ubfets n(3r841-g.4,254 nmlEluatpeaiosy iodridenen (45 m ). The

'H-NMR (CDCl1;) dppm:
2.04-2.16 (2H, m), 2.,31-2,44 (2H, m), 4.14 (2H, t,
30 J=5.9 Hz), 7.04 (1lH, &d, 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
35 H-NMR (CDCl;) dppm:



-57- mxture was stirred for 5 mnutes. Ethyl acetate was added to the
resulting reaction mxture and stirred, thereby collecting insoluble matter
by filtration. The filtrate was separated, and the organic |ayer was washed
with a saturated sodiumchloride 5 aqueous sol ution, and then concentrated
under reduced pressure. The residue and the collected insoluble mtter were
conbi ned, and then purified by silica gel . colum chromatography

(di chl or onet hane : rmet hanol 50 : 1 -4°2%: 1). The purified product was

concentrated to dryneﬁgsurtd,gr rsedue,edgpr{eﬁsurte 130410 hgﬁr ehypbfain 4,25 ¢
of powdery pal e dark brown 5-fl uoro-3-i ode- ropoxy-1 ui nol I n-4-one

(yield: 809 9=4-P4HRAR T1-BRBO6)I%pPnt - 4 F2 €3 -% ) Zé:?Vz?w)SO 1{1¥8- %) 86
(211, M), 4.99%d 2, taa,336351 ), J6. 9% G, dd, 3=8.8 Hz, J= 11.9 Hz), 7.19
(IH dd, 3=4.0 Hz, 153=8.8 Hz), 8.19 (11!, s), 11.44 (11!, brs)

The conpounds of the follow ng Reference Exanples 66 and 67 were prepared
in the sase Raﬂ’mracesaﬁahrglabnye Ref erence Exanpl e 65, using correspondi ng
starting mat als Ref e[ ence_Ex

5- Fl uor o- 3 5 "Pr%‘i {)F&b‘&%} %E&EP%‘P%“W% one 1H NMR (CDC13) dppm
0.97 (3H, HBﬂﬂR4UHEma)rm§ﬁtl 88 (2H, m, 2. 70 (31-i, s), 6.92- 257.00

(1H,rr),717722(H f

8- Cycl opr opyl et hoxy-"5- In%oér%ﬁ (%E{ (r)rrgg %%ggrino i nH4 Ohe 41I§l-2Nﬁ/R§ [Sl%goi(%‘)
dppm 300. 367 P40 1H2HIA M) J=4045620. 639 (P Hz) ,.n¥,19- 2371 (34, (Ml , 7 7k, (BHO9
(2H, d, @77 §aHuls $487 (Ji?‘:s q,%,) 3=8.8 Hz, 3=11.9 Hz), 7.19 (1H, dd, 3=4.0
Hz, 3=8.8 Hz), 8.19 (1iH, , 11.48 (11-1, brs) Reference Exanple 68 35

8- Q/cl opropyl met hoxy- 1- et hyl-5-fl uor o- 3-i odo- 1H qui nol i n- 4-one -58-

Pot assi um caghenrahes (#2afp10,153. 26 Mol ) was added to a DVF solution (5 m)
of 8-cycl opropyl net hoxy- E fl uor o- 3-i odo- 1Hqui nol i n-4-one (910 ny, 2.53
mmol ). The n3GrebHEmethored -£1oU%s ZrPAtFREPEE1® oom t enper at ure. Et hyl

i odi de (O. Sllmhm&(ﬁ)élmbbm{) was added t heret o, and the resulting m xture
was stirred at 60C faqr hours. After the reaction njxture was cqoled to

room temperature, water® V\%sozaddgd m%mc? -Ohe? res i ng) miset’dré- Wad Ext Phct ed

with ethyl acetzat(eH, Toe mganﬂﬁ).l . e \(\m camceaur:atmd, wader medugedl-

pressure and,the en by 1 ca gel colum

chr omat ogra%yﬁ(dig 3 r:rlgl d(g H{/ g atJe 1 -415: 1). The
purified product was concentrat ed to dryness under reduced pressure to

t her eby obta* % ﬁgiL(sery pal e dark brown

8- cycl opropyl e oxy fluoro-3- iodo-1H quinolin-4-one (yield:

77% . 1R01H-NNR- E‘DME@ a5pitmnmno@yr@a¢h@1$ae(@mymf,ux@ns7-o. 64 (2H m),

1.26-1.36 (4 ﬁMqumc§)9§pﬁgl 1, d, 3=7.3 Hz), 4.56 (21-1, q, 3=7.0 Hz),
7.05 (1H, dd, 3= 11.4 Hz), 7.24 (111, dd, 3=4.6 Hz, J= 9.0 Hz),

8.45 (111, s) 20 Ref dr8Bve Bxahffi.e Bb 3.80-3.94 (2H, m), 4.11 (2H, 4,

2,2,2-Tri fl yprQoNut b, f4, lzer-@ :22 epomrph?rmﬂ )(qeetam df4.4 Hz, J=9.37Hz),
di chl or omet hane sol utio (60 5-fluoro-2 propoxyanrlrne (10. Og, 59.1

nmol ) was cool®éd”wt Hlﬁce‘“) 'ar7d rfjé’E'hWani’Tr%l(?B 57 -f #a5 added thereto.

Then, trasfl uoroacetic 25 anhydrr de (14.8 g, 70.5 mmol) was added, and the
resulting m Xt ure was stri ]% roomtenperature for 1 hour. Water was
added to t h&TELEEFO AR and the resulting mxture was extracted wth
di chl or onet e - ( I+riuol-gazH it rapBenoshs phasyied swi hdo Male B -dasiek dri ed over

anhydr ous sodi um sulpfo%as The re ul ting %é 30 pr QU£t was conc{rf quee
under reduced pressure: ?aﬁanth?r ) B¢ r¥n 8ur|f| a
col unm chr ormboagpagiyl ) phtheriaiide el hyl1 @ceuat:e moill,() weidd ad‘&lee wrafN ed-
product ﬁgggﬁﬂ{% 0 drMﬁ_e ﬂﬁr red ssure t reby
obtain f@aS gﬂlé 2’52 58 J1puoro N-( flu{;)fogéf ¥
n:r_trophenol ( 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

35 collected by f£iltration. After being washed with water (50 ml x



35 propoxyphenyl)acetam de (yield: 99%9. -59- 1H NNR (CDCl13) dppm 1.03
(3H, t, 3=7.5 Hz), 1.79-1.93 (211, m, 3.98 (211, t, 3=6.5 Hz), 6.80-6.86
(211, m, 8.10-8.12 (IH m, 8.64 (111, brs) 5 Reference Exanple 70 Ethyl
ester of 4,4,4-trifluoro-3-(5-fluoro-2-propoxyphenyl am no) buta-2-enoic
aci d Carboet hoxynet hyl ene tri phenyl phosphor ane (41.52 g, 119.2 mol) was
added to a toluene solution (100 m) of 2,2- 10
trifluoro-N(5-fluoro-2- propoxyphenyl)ace%am de (15.83 g, 59.1 mmol ). The

mxture was syireed dipdebnde Ntdia8gefy aldmaRhesie t¥hi & heat ahdedindakihgf | UX
for 4 hours. 'arhe reaction m xture was coql ed to room tenperature

concent r at edtinler Peduc®d prBYYFE armkPlithe r¥eHfife wad” khdA-HHHaeréa by
silica gel coitumphehooymirogyapiysictelda , Bedane (yethy! 1acejate - 10 : 1).
The purifi edlrpN?Ig f‘% (ﬂag (foncentrat ed under reduced pressure to thereby
obtain 19.7 0 W et hyl ester of 4,4, 4-trifluoro-3-(5-fluoro-2-
propoxyphényl am no) bBlt.'BB—z- eao(m,am)d cyszl (dZH 909%) J=20; Refier ence (B¥anple 71

25 5-Fl uoro- fPr(PEx‘%rﬁ,’ 24418 dgg&”‘a}ﬂyé ]]l '9“3' #{9) PR 7,28 (1H, m),

Di phenyl ether (1 was a to et er 0

4,4, 4-trifludreB AYS5- ﬁﬂuoﬁaB-ZL ;ﬁzopd)eyp&emy)l,arﬁ 166) Hutd-2Henwi) ¢ achid7(.89. 7 g,
59 0 mol ), ang tje mxture was stirred for 1.5 hours while heating under
ref lux. The reaction mxture was cooled 30 to roomtenperature, n-hexane
was added, and the precipitate was collected by filtration. The substance
remai ni ngo OnRéf@eﬁ—lbétﬁ{anwg ygshed with n-hexane, and dried to thereby

obtain 16.2 owdery " white

5-f| uor o- 8- pgo fgu?‘?ﬂyﬂ%ﬁ?ﬁ}%ﬁiﬂmﬂﬂy&@ﬁﬁtﬁl n-4- one (yield: 94%. 35
TH MR (DVE0-d6) dppgrs o & 21[@0(4-3.3'31u0i‘o Bk tbobidnod) ok 90sd Aiole- )
4.07 (211, t1 %ﬂ 7.18- n?ll éréll brs) Reference
Exanple 72 5 53-15188?0- |0ﬁ‘63%3“ﬂ?'8pd>& 5t "?“i‘ﬁ u&?“& iy 1- ARG URHBIEZADR- one
ngj aZSi um camtnrmree (BRO73n1Y, s rrfamcliéc*]zc i’:md ltﬁdl deshbr 85y gsu%nlm&h) waee
added to 39 ution 0 uor

pr opoxy- trQ"Mf U6 offEt 1Y/ r’f??q%ﬁrngl h%“ﬁné’h%%edle&tl% PRt FFE YR -t AEE
order, and tirematéen|mixigrel wasireolad s¢ ircoed tatpaeaumrd) dashpenednfiratktar 1.5

oot ai e ver o e T e PEERiS MR TR o oy R, st IR P s

acetate were e éaction ‘mxture, ahd T pré
col | ect ed bysdiutientwam adfied ol theatresiase neive dhai raswidtiog, ma:ﬁdlr!ahmsdri ed

over anhydr%&&x%%@é&'% | agbirortiBe 515 A rhl! &fggahmé&c""ié %%” wl:l'.@ er

reduced 15 pressure. e residue an e subst ected t vance
filtrati%h wer @aééﬁ%terﬁed sogiam du@é@ﬁ% iseLethemol anéndthqmendcwﬂ:ewaat ed.

The residue a&a@a&sﬁéysﬁa@hbgmﬂ fﬁ:@%@@ eifikl ACKHRL RN BgXaRoMiated wag! vent
to thereby obtain 4.7 y white

5-f | uor o- 3- | FYB*B? 5?1Eﬁ538>%§7'd2rt FP@‘FG&S‘r SHeERyaR 11 diersPY nolataipg ofé gypPEl d:

55% . 1H NVR{(1pVBPedlShrapgen 30(26eiuddo- b »ndTbpheidy ) profPrahni8l (Bhiekda. N,
3.95 (21-1, 6.5 Hz), 6.64-6.85 (211, m, 12.02 5111 brs) 25 Reference

Exanple 73 1£%%Brorm 2-cycl opent yl oxyphenyl ) et hanone
25 'H-NMR {CDCls;) 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, 4d, J=4.3 Hz, J= 9.2 Hz), 7.22-7.30 (1H, m),
7.59 (1H, ad, J=3.1 Hz, J= 7.8 Hz)

30 Reference Example 19
N-[3~(4-Fluoro-2-nitrophenoxy)propyl jacetamide
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, 92.33 mmol), while being

35 cooled with ice, and then dichloromethane (4 ml) was further



Pot assi um car bonate (6.55 g, 47.4 mol ), cyclopentyl bromde (8.25 g, 55.3
nmmol) and DM (5 m) were added to a DMF solution (10 m) of

5' - brono- 2' - hydr oxyacet ophenone (8.5 g, 39.5 30 mvl ), and the resulting
m xture was stirred at 60C for 4.5 hours. Potassiumcarbonate (3.0 g, 21.7
mol ) and cycl opentyl bromde (2.0 g, 13.4 mmvol) were added to the
resultant m xture, and stirred at 60C foyr. 9 hours. After the reaction

m xture was cool ed to roomtenperature, Water was added, and the resulting
m xture 35 Waggkxt &'ﬂstf&ﬂt&ﬂg%ﬂé@ux@%&@@u&@& 2F L ¢ dﬁ!@ﬁat‘&@é yashed
-61- wth a saturated sodium chloride ueous sol ution, t hen

concent r at ed:uhpEES e%é’éférwféé%‘&fleac% 9 Es‘PJdué’a\ﬁ/a%dqq"?eﬁopE}F‘? feagthon

silica gel celumeChaaaniadr aRlyutd - Haxadeirrehly hateet 3be=8adda ddetne
purified product was concentrated under reduced 5 pressure to ther

eb

obtain 11.3 BHT6r |y 3pdl e T8I | FRSELERRDr el dFdnt VPR hehy | )"e{]‘hanone
(yield: l@?%whlﬂrﬁiﬁ&t{a@%lﬂftéapnbemgl akhba9 5wl 1a :jt%atu%aﬁﬁd(&b&;ms)
4834871 . 6.83 (111 ), 7.49 (1H 3=2.6 Hz, 8.9

7.82 (19 10@&?8395%1%5% pfttdiner e ERGHHT e 1Hyer was concentrated
1 (5 Br ono- 2&1&3&11 aﬁdﬂé@d poeebany| ) Bidharenéue®xwa® then purified by silica
1- (5- Brono- 2- ycl n on hen ne 15 17,65
di ssol ved i ng%l moxe vé“ég %’f%}%fl SS nrbror% ?L%g‘irﬂ 8thal%qnano%m( 70 m).
Hydr oxyl ami n2o hydrlc)chl'l'om dmré.ﬁa.@B pro@itt0 wasmlc)ona:ndtqaa,mdd|meie@:4 J&@uqec:l 54.1
mmol ) 6‘_5’:95 ol,utio h X ed for
6 hOUI’\é\BIVﬁH eatﬁgn%@ﬁtﬁ{gr% ﬁl 5 I%é S?ecc?if%tl l% eﬂ&ﬁéﬁﬁg‘g@%o 56
room 20 tenp%TIHttﬁP@leW)valdgnemm@t éviiedddeB9% bduced pressure.
Hydrochl ori cyagigl (ch2aH rgﬁ,b mWas added to the residue, and the result| ng
m xture was extract ed wi t R di chl oronet hane. The organic | ayer was washed

with a saturated sodituRfcHPEri @e-adquldud- 1Pol (AH o) dr} <P-dve? (&ne®l um
sul fate, andycenqgentrat es-4.6 2§)dr ¥ RS (1N deEs ¥ edueed (@ﬁes&yr gr=alBegg esi due

was washed with n-hexane and dried to thereb obtal n 4.6 g powdery white
1- (5- bro-o=% Qc%)peﬂt%ﬁo?qﬁr%éﬂiﬂ)f@t hdndhel Bk A (SRt 77%7 -8 344 VR
(CDC13) dppm 1.65-1.90 (811, m, 2.17 (311 s), 4.72-4.76 (1H, m,

6.76 (1H, d, 7.35-7.41 (211, m, 7.99 (111, brs) Reference
Exanpl e 75 NY r%?%‘?rﬁ%%%l%epentyl oxyphenyl ) acet am de

1- (5- Br ono- Z‘J-CI)BCK@fl&lﬁoy‘bexylﬂtﬁmphéﬁiﬂa@!ﬂﬁﬂy‘b]mem‘ﬂal(léblﬁﬁoﬁﬁl@e 15 3 mmol) was

suspended i n acetoni |Ie 10 ). I ndi

2.29 nmmol) was addedlgt'YI ereé ?%Tr% t"hle relleég}st am'f'Ol eat 2“(?% u{&%ﬁyﬁx
for 2 hdi¥rs aideidea 1 .6r ogenlatmphereeréﬂmidledactvhm rhexngreowﬂml gothed to
room tenperafyre, agd then cﬁ%ﬁgﬁgﬁe}hﬁqﬁ“”dﬁm&ﬁgf{w%ﬁ” eSSWh 1yl {%% 5e5| due

was 5 extracted w t'h dichl oronet e organic |ayer was was
sat ur at ed sddit¥apeeneawi)geopasos §31UtY.orf - 33ndmphen @%c@t@ﬂ-@?@@tﬁﬁﬂ%r

reduced pr esgﬂne) e Hesthle YaRd. h@'ﬂep&?ébﬁiﬁ%gb&ﬁtﬁf&%&e'sﬁ%@&nat
chr omat ogr ap (n hexane: ethyl acetate=8 : Eurlfled groduct

was concent r’%?toé'd TR TIEE r BRI C24d PRYRES s FvE Pethanesubionbt sbhoriade (§-6% oily
pal e yeldsow, 51bs OffR13- GuS | apeiey! eefdédﬂeﬁgféwetaem ﬁheer( Mih%' ﬂlx&ﬁ%) waslH‘ NVR
(CDC13) dppm 67-1.94 (8H, egj 1%4 t%g 4. 75-4 72
(11-1, d, 3*“8‘-17’**’?&)&*371“1‘6“(&?4‘9 qruzeot 2 Spyy )N Hvgro Tiltﬂ?r-"'-ﬁr ?Fl‘is 55
15(1H d, 352.3 hiz) Red eiviee tExaﬁ@Iﬁanc&ion mixture, and the mixture was
stirred. Water was added to the mixture, and the resulting
mixture was extracted with dichloromethane. After being washed
30 with a saturated sodium chloride agueous 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

35 olly yellow orange N-[3-(4-fluoro-2-



5- Brono- 2- cycl opent yl oxyani | i ne Concentrated hydrochloric acid (5.8 m) was
added to an 20 ethanol solution (100 m) of N (5-brono-2-

cycl opentyl oxyphenyl )acetam de (3.4 g, 11.4 mmol ), and the resulting

m xture was stirred for 3 hours while heating under ref D x. After the
reaction mxture was cooled to roomtenperature, a 5N sodi um hydroxi de
solution (14.2 m) was added to obtain a4$H 25 of 11. The resulting m xture
was t hen extracted with dichl oronmet hane.” "The organic | ayer was washed wth

a saturated s9eidHR6BkPY 48y RIMARIAS 8Pt HuhOhe (gﬁgl&heﬂ%gqncentrat ed under

reduced pressure. The resjdue was then purified by silica gel colum
chr onat ogr aphy ¥R- AeBnb: dR9My| acetate=4:1). The purified 30 product was

concent r at ed2upsler. 1gedacedypr eseor 3,0 shhesehy Qhtajm 24,87 9.93 ©id.ytpal e

yel I ow 5-brono; 2-cycl opentyl oxyaniljne_(yield: 100%. 1H NVR (CDC13) dppm
Y85 CExanpl o715 Hlor 0307 ke BE9he a7 forioly- Bk i hot | Wa- Gt 2 He)
5- Fl uor o-3-i adpe-8~.psopuky m}H gudenqiun-dk,00e3 (782, G738 &=z34 nmmol ) was
suspended in a m xed solvent of toluene (10 m) and nethanol (1.6 m), and

furan-3-boronic acid (752 ng), tetrakis triphenyl phosphi ne pall adi um (130
ng, 0.11 mmoR§ferxmdeat2pded2um car bonat e aqueous solution (2.25 m) were

added theretg,in.that, prder.  The .m xture M r a nitrogen 10
at nosphere a?héi%cqsoggfg‘% gﬂrgsu%gél?é%%%%o}é?ﬂS%J%na?%%gre was cooled to
room tenperature, wateicthydantted, (an20 t helr es@ht 4 ngmmold ur endas mhenyact ed
wi th dichbor eEhRRReorle ORI Gul AYEY NG INGRDE! AlidauRdery redicad
pressure, the residue was then purifi ed by siI'ica gel colum chromatography
(di chl or onet Agheion] X4genhinef - @0-£luegy-2-nijrophsaopyprapgdapined uck. OVas

concent r at edglinggrs rnﬁ@!l!?,edwﬂl%s%‘é&ﬁ apgo RS Wi BT Y& alddaZ edle hoRhglhaael to
t her eby obtain 180 of powdery pa e%}?' | ow ) .

5-f | uor 03- f uF&iF=edy BT TRPB pEXRETAtHER ntAS M-2- HRETS vi By resgdgdon veiiturg

poi nt  214- 21545 Zdn2blhateanPegdd Sredilicbf depbh N NGGEXASPEAS ddel Rad tHRRHE
prepared:k‘_gf”rsl t he. sane_manner as the aibove Exarg)l e 1, usjng corresponding
starting tB??%ﬁi?q E%aﬁﬁi%?%!%ﬁ} column chromatography (dichloromethane :

5- Fl uor o- 3- ( 8thjriueretdtaret Boxyphenyhk- BupifpaXyrdidctUivas | ddhodnopet<d ay
powder (ethapal) Melti point 194-195C 1H- N OMSO- d6), _dpp - 64- :
00357 S0 ( 1megt” idld Pidiocd boagtued OV EeeRY) ok IRE o0 O oB)
11. 40 (1H, breyddgyanpl e 3 5yellow phenyl [3-(4-fluoro-2-
5-Fl uoro-8-p =3-3.hi %¥ - .nolin-4-one Pal e brown powder
(et hanol) I\/Eftl n S%?’h{sp%ggfgll %T%H%\I%gl?%k/s%‘%%) dppm 1.02 (311, t,
3=7.4 Hz30 1 HrFMR @®CI2N ¥ppmy, 4.08 (211, t, 3=6.4 Hz), 106.90 (1H, dd,

3=8.7 Hz, 3=12.1 Hz),, Bol Hy ofld, 1 3=3.29 sz, k= . F.50- 1,57 (211,
m, 8.14 (1H, s), 8. 129-63. %’118(111%?' n{"§1fﬁg‘z?tf%1éb}§s;mzxarzm%g 3‘1215’ \z
J=5.7 Hz), 5.69 (1H, brs), 7.05-7.20 (4H, m), 7.26-7.37 (3H, m),

7.65 (lH, 44, J=3.1 Hz, J=7.8 Hz)

25 Reference Example 22
3-{3~(4-Fluoro~2-nitrophenoxy)propyl]-1, 1-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
30 mixture was stirred at room temperature for 24 hours. Water was
added to the reaction mixture, and the xesulting mixture was
extracted with ethyl acetate. The organic layer was washed with a
saturated sodiam chloride agqueous solution twice, and
concentrated under reduced pressure. The residue was then

35 purified by silica gel column chromatography (dichloromethane



15 3-(3-Chl oro-4- met hoxypheny1l) - 5-fl uor o- 8- propoxy- 1H gui nol i n-4-one Pal e
yel | ow powder (ethanol) Melting point 217-218C 1H NVR (DVSO d6) dppm 1.02
(3H, t, 3=7.3 Hz), 1.78-1.86 (211, n), 3.85 (31!, s), 4.08 (21!, 20t, 3=6.4
Hz), 6.90 (111, dd, 3=8.8 Hz, J= 12.0 Hz), 7.10-7.15 (211, m), 7.51 (111,
dd, 3=2.1 Hz, J= 8.5 Hz), 7.74 (111, d, 3=2.1 Hz), 7.87 (1H, s), 11.45 (1H
bra) Exanple 5 25

5- Fl uor o- 8- propoxy-3-(4-trifluoromnet hoxyfﬁ’ﬁenyl) 1H gui nol i n-4-one Pal e gray
powder (et hagphdy M%&&aw-pwt 121_24214£JJ% VR ( %Oggéﬁfl%p odud®3ys1- 1,
t, 3=7.3 Hz), 1.79-1.87 (211,  m, 9 (211, t, U306, 92 (117, dd.
3=8.8 Hz, -%@%’tﬂi‘*}e‘i Wolﬁlrmws dﬂ’deg B‘e‘@mﬁﬂ PSGSS‘EGI—EC)O thenepy »p: Elnd
3=8.5 Hz), 7478 (@bk oth e /yEZlow 8-93- (dk1dors)2-nltrdihendid) plipdh.1 -
Exanple 6 35 5- Elgzuoro yd%a%etﬁ phen@l)(8 pr opoxy- 1|—|—fj% no%%)np pgn}e - 65-
Anber | yst 153 - é”@ethéflp?%dﬁ’lé?h r% Al drich Corp.) was added to a
benzene s®| utd-gmr( (&219) Japph: 5-f | uoro 2- propoxyani line (16.25 g, 96.0

mol ) and et hyl a(hy y yl ene nyl acetate (2 4 96.0
mmol). 5 The MXture%é"Eg%] %g'n }' r f K&] og)'14 h%%ﬂ%s‘lé\hij(rb‘g'u i"ng a
Dean- St ark t#ayr ard, bei ng=%18 mzed. 4Tme (rjeacbrgm nT Joeur(eawadd capdded He, room
tenperature, ; e S db o] he filtrat
concentrat ed u%gje% ?é&u\ggd pfierg\sig{re ﬁEeLnC];ﬁ ?Heff?’zré : ) vagsga d)ed to
the residue, and the m xture 10 was heat ed using a mantl e heater and

stirred Hg\deﬁed&f nhgxﬂ}jagl ég fours. The reaction mxture was cooled to room

tenperature an urifire rrectly by silica gel colum chromat ography
(di chl or onet hafr?e(“i Fatdrgnat nitrppbenogy }progpll- 11303+ txiyne titpeunsar i f i ed

product was concent 5d:@gh H ?&ﬂaerq%@eﬁn 4185 S iS5 é@ndgtb%&)rm d&a%ewas

recrystallized fromethanol to thereby obtain 5. owdery pa ¥ellow

5-f | uor o- 3- (W¥HSt REIFP IFORYEF -BLEBY asexytqﬁqwﬂﬁQWAO%n@ (ﬂwepﬁ 2. P?% o

Mel ting poing- [&Qﬂlﬂf&rlabizmm %ﬁ -129-dimethyl ureaThe (7.0
conpounds_ of th foI | OWI n r;pl es vvere 25 prepared in the sarre
manner & t HE%Hov &siRF c%‘?‘r%?ﬁor?&l P o8 a‘?eﬂqpﬁﬁaﬁﬁeerf%’f s

Exanpl e 7 minutes. 5M&m5qr me'ﬁaﬁz et hexyphenyd)s Gmpigpaey- bdagai rel H:He4 one
30 Wiite powder e cet ate) Meltin oi nt 193- 1850 1H- NN@ l%(:DC dppm
1.05(311,t, eni:e%u g Iﬁlx e was stirred at room temperatu

for 48 hours Water was added to the reaction mixture and

extraction with ethyl acetate was performed. After being washed
20 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 .83 g of
25 oily pale vyellow 1-[3~(4-fluoro-2-nitrophenoxy)propyl]-Li,3,3-

trimethylurea (yield: 40%).

'H~-NMR (CDC1;) 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 (1iH, d4ad, J=4.3 Hz,

30 J=9.3 Hz), 7.22-7.30 (lH, m), 7.60 (1H, dd, 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
35 5% palladium carbon (750 myg) were added to ethanol (30 mi).



3=7.5 Hz), 6.77-7.02 (111, m), 1.82-1.97(211,m, (411, m,7.26-7.29
8.83(111,brs) 3.77 (1H, (3H m, s),4.05 7.42-7.45 (2H, (111, -66- Exanple
8 3-(2, 4- D met hoxyphenyl) - 5-fl uor o- 8- propoxy- 1H qui nol i n-4-one Pal e yel | ow
powder (ethyl acetate) 5 Melting point 116-118C 113-NMVE (CDC13) dppm 1.07
(3H, t, 3=7.5 Hz), 1.84-1.98 (213, m, 3.76 (31!, s), 3.84 (3H s), 4.06
(213, t, 3=7.5 Hz), 6.54-6.58 (213, m, 77 6. 92 (213, m, 7.38-7.42 (11!,

m, 7.72-7.75 (1H, m), 8.79 (11!, bra) 10°Exanple 9

Fl uor o- 8- y h h qui.no 4- p
oo o 1 BRSSARIYY. Seddeslh o SBodlY SOy ¢ il 8e1s,

5.0 Hz) atmospheriq pragsurg GEoqmpi3 prgssgees . oTPﬁ)cawlwgt 6WEP yempgedn)

S7 (283, cBlite - BBrchatiof 118na Mine 8e30rdatd3 waldl @on%@n%‘ &ndBr

y
54-7.

(2,4-Dichloro hen;gl) 5-fl uar o- 8- propoxy- 1H qU| nol i n-4-one \Wite powder
ethyl acet af&y RYSHS ntTRes Fes5d¢e ¥RV SEoREEY OFB‘) HprHoromathspes 313,
=7.5 $iz) anti dPida 83v€(12151ﬂhydﬁbus AmB8nd AR, dulfd3Ed. ITh¥ ) refi1838n§. 98y ( 1H,

?)li ? 9?6 7 z%r(gé.lc%lwgg n*%(%ﬁﬁ?l élzégf g%,gducgd Ggfes?shgg éoll_ilzheg?aby 7c5b7tgi171' 77
8- Et hoxy 5- f Ludbop o8- Qﬂ}mbmﬁenyﬁlﬁz}OQHLmyoﬁy&aﬂHﬁeP@ﬂaM| Bewy powder
(ethyl acetai)om (CDCLs) dppm:

1.04 (3H, t, J=7.4 Hz), 1.74-1.88 (2H, m), 3.89 (2H, brs), 3.90
10 (2H, t, J=6.5 Hz), 6.31-6.46 (2H, m), 6.66 (1H, dd, J=5.1 Hz, J=

8.7 Hz)

5- Fl
(eth
d, 3=
7. 54-
3-(2,
(eth
t, 3

The compounds of the following Reference Examples 25 to
42 were prepared in the same manner as the above Reference

15 Example 24, using corresponding starting materials.

Reference Example 25
5-Fluoro-2-isopropoxyaniline
'H-NMR (CDCl;) dppm:
20 1.32 (3H, s), 1.35 (3H, s), 3.88 (2H, brs}, 4.38-
4.48(1H, m}, 6.31-6.46 (24, m), 6.68-6.73 (1H, m)

Reference Example 26
2-Ethoxy-5-fluorcaniline
25 H-NMR (CDCl;) dppm:
1.39 (3H, t, J=7.0 Hz), 3.90 (2H, brs), 3.97 {2H, dq,
J=7.0 Hz), 6.31-6.46 (2H, m), 6.63-6.68 (1H, m)

Reference Example 27
30 5~Fluoro-2-morpholin-4-ylaniline
'H~-NMR (CDCl;) dppm:
2.83 (4H, t, J=4.6 Hz), 3.81 (4H, t, J=4.6 Hz), 4.13 (2H, brsg),
6.38-6.45 (2H, m), 6.93-6.97 (1H, m)

35 Reference Example 28



Mel ting point 155-156C (CDC13) dppm 1.46 (311, t, 3=7.5 Hz), 3.81 (313,
s), 4.14 (21-1, g, 3=7.5 Hz), 6.77-6.94 (41-1, m, 7.54-7.60 (213,
m, 7.71- 357.73 (113, m, 9.02 (1H, bra) -67- Exanple 12
3- (2, 4- D met hoxyphenyl) - 8- et hoxy-5-f | uor o- 1H qui nol i n- 4- one Pal e yel | ow
powder (ethyl acetate) 5 Melting point 154-155C 1H NWR (CDC13) dppm 1.44

(311, t. 3=7.5 Hz), 3.73 (311, s), 3.81 %gll s), 4.12 (211, q, J= 7.5 Hz),
6.50-6.53 (211, n), 6.54-6.89 (211, m, 35-7.39 (IH m, 7.69-7.72 (111,

m, 8.97 (IHs- bl@ﬁrolg ﬁ?ﬁ%$§ﬁ@1ﬂii -ylaniline
3-(2, 4- Exchlgro ené%% - et hoxy-5-fl uoro-1H qui nol i n-4-one Pale yell ow
powder (ethyl® ) MARR™ g™ poi nt 236-237C 15 1H NMR (DVBO-d6) dppm

1.40 (311, t, J=7.5 He)ss-4.44 (&4,1.m)q, 2354-5.0d2)(4n6. 83; 74083 ({Ad, vis),
7.22-7.32 (1 % 64:7.65 (1H m, 7.74- 7.75 (111,

m, 11.40 (1%135 Braf &%‘?B&\ﬁgﬁ’v SR JE

5- Fl uor 0- 8- ( 4- net hoxyphenyl) - 8- nor phol i n-4-y1- 1H qui nol i n-4-one Pal e yel | ow

powder (ethy%i§%§§%%eﬁ%§%ﬁgigg poi nt 249-251C 1H NMR (CDC13) dppm
, , 3. 09-4.

252. 75- 3. 22 5 (4H, n), 6.85-6.93 (311, ), 7.34- 7.40
(111, n), 7.BACYCIRRrOP¥Imetpoxy-5-&ldoTaanilipen), 10.02 (111, bra) Exanple 15

30 5-Fl uoro- %?@&ﬁ F F w4- et hoxypheny1) - 8- pr opoxy- 1H qui nol i n4- one
White powder (et ace "Mel ting point 204-206C 1H NMR (CDC13) dppm

-68- m), 3.83 (311, 9-2940085 (@8, m), I=G830HEY , (24,39) 4. BR2AALHR9 MiH. m),

g 55 6. gﬂol_é)Zélw ”()zn(ﬁﬂ%ﬁege)%{z%"', 3”34 Fzr?ob(:%}l 6%o-$7465 (5) m)’- ¥ 1H,
5- Fl uor o- 3- (ﬂ-%eﬁﬁbx?‘?hﬂﬁﬁhfFﬁhénﬁg? 8- propoxy 1H qui nol i n-4-one Wiite

powder (ethyl acetate)
Reference Example 30
N*'-~Cyclohexyl-4-fluoro-N*-methylbenzene-1, 2-diamine
15 'H~NMR (CDCl;) 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
20  4-Fluoro-N'-(2-methoxyethyl)-N'-methylbenzene-1, 2-diamine
TH-NMR (CDC1l;) dppm: .
2.70 (34, s), 2.96 (2H, ©, 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 (1H, m)

25 Reference Example 32
4-Fluoro-N'-iscobutyl-N'-methylbenzene-1, 2-diamine
'H-NMR (CDCls;) 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)
30
Reference Example 33
4-Fluoro-N'-isopropyl-N'-methylbenzene-1, 2-diamine
'H-NMR (CDC1,) dppm:
1.05 (3H, s), 1.07 (3H, s), 2.55 (3H, s}, 3.06-3.17 (1H, m), 4.l6
35 (2H, brs), 6.34-6.45 (2H, m), 6.91-6.97 (1H, m)



Mel ting point 197-199C 1H NVE (CDC13) dppm 101.06 (30, t, 3=6.
1.80-2.00 (20, m, 2.24 (30, s), 3.80 (30, s), 4.07 (2H, t, 3
6.70-6.94 (40, m, 7.07 (10, d, 3=7.5 Hz), 7.54 (11-1, d, 3=7
(10, brs) Exanple 17 15
5- Fl uor o- 3- (2-f | uor o- 4- net hoxypheny1) - 8- propoxy- 1H qui nol i n- 4-one Wi te
powder (ethyl acetate-ethanol) Mlting pgzpt 230-232C 1H NVE (CDC13) dppm
20 1.05(30, t,3=7.5mM,8.86 t, Hz), (10, "3=7.5 Hz), 6.64-6.93 brs)
1.80-2.00 (411,m, (20, m, 7.53-7.60 3.80 (10, (30, M, s),4.06 7.74-7.78
(20, (1H, Exanple 18
5- Fl uor o- 3- (8¢ RyHFERN-¢) 38- pyrrol i di n- 1- y1- 1H qui nol i n- 4- one 25 Pal e
br own powder 4 (eiiyh-RCRESEPr deMikel 00 20@k #Hhin00- 105C 311- NVE
(CDCL3) dppnhbkM%0(8D8E54%Pém: /86 (3H, t, J=7.4 Hz), 1.41-1.56 {2H, m),

5 2.57 (3H, s}, 2.72 (2H, t, J=7.25 Hz), 4.18 (2H, brs), 6.35-6.44

{2H, m), 6.91-6.97 (1H, m)

Reference Example 35
N-[3~{2-Amino-4-fluorophenoxy)propyllacetamide

10 'H-NMR (CDCls) dppm:
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 (1H, brs}, 6.32-6.47 (2H, m)},
6.68 (1H, dd, J=5.0 Hz, J=8.8 Hz)

15 Reference Example 36
N-[3-(2-Amino-4-fluorophenoxy)propyl Jmethanesulfonamide
‘H-NMR (CDCl;) dppm:
2.02-2.11 (2H, m), 2.94 (3H, &), 3.33-3.40 (2"H, m), 3.91 (24,
brs), 4.07 (2H, t, J=5.7 Hz), 4.76 (1H, brs), 6.32-6.46 (2H, m),
20 6.68 (1H, dd, J=5.0 Hz, J=8.8Hz)

Reference Example 37
5-Fluoro-2-(4,4,4~-trifluorobutoxy)aniline
'H-NMR (CDCl;) dppm:

25 2.01-2.312 (2H, m), 2.22-2.41 (2H, m), 3.87 (2H, brs),
4.01 (2H, %, J=6.0 Hz), 6.32-6.47 (24, m), 6.65 (1H, 4d, J=5.0 Hz,
J=8.8 Hz)

Reference Example 38

30 1-[3-(2-Amino-4-fluorophenoxy)propyll-1,3,3-trimethylurea
H~NMR (CDC1;) 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)

35



3.01-3.20(40, m, 3.81(30,s), 6.81-6.94(30, nm,7.29-7.34 (10, m,7.55-7.60
(21-1, m,7.74-7.76 (10, m,9.41 30(10, brs) Exanple 19

3- (4- Et hoxy- 2- net hoxypheny1) - 5-f| uor o- 8- propoxy- 1H qui nol i n- 4-one Pal e
brown powder (ethyl acetate) 35 Melting point 118-120C -69- 1H NVR (CDC13)
dppm 1.06 (311, t, 3=7.5 Hz), 1.39 (311, t, 3=7.5 Hz), 1.83-1.98 (211,
m, 3.75 (311, s), 4.00-4.14 (411, m, §4§;-6.55 (2H, m, 6.76-6.91 (2H,
m, 7.38 (111, d, 3=6.2 Hz), 7.72 (1H, d, " J=6.2 Hz), 8.65 (111, 5 brs)

EX %”p' . 2g (ﬁeference oy 2 et h henyl) - 8 1H gpi nol i n4 10
- Fl uor o- 3- (4-j sopr opoxy- 2- met hoxypheny1) - 8- pr opoxy- gpi nol i n4-one
Wi t e powderS(Eﬁo‘gégﬁﬁbﬂ&f?&%gﬁaa%ﬁ%ng poi nt 113-115C 1H NMR ( CDCL3)

dppm 1.04 (3idMrt (c1%327) Siggay, 1.33 (311, s), 1.36 (31-1, s), 1.80-1.95

(2H, m, 3.7 ), \4.03 (21 3=7.5 Hz), .4,50-4.71 (1H, m,

(56 400 5. 530S V) 778, 1050 T2l 40 ) B, 150 N,y OV S (Rlipg

(111, m,58.82, (ALBD-sbt5s)(2BExanpl .21 (1H, dd, J=5.1 Hz, J=8.7 Hz)

5, 6-Di fl uor o- 3- (4- met hoxyphenyl) - 8- pr opoxy- 1H gui nol i n-4-one 20 Pal e brown

powder (ethyl acetate-n-hexane) Melting point 198-200C 1H N(DWV60-d6) dPpm
Reference Example 40

2-Cyclopentyloxy-5-£fluoroaniline
'H-NMR (CDC1;) dppm:

10 1.56-1.66 (2H, m), 1.75-1.87 (6H, m), 3.85 {(2H, brs), 4.69-4.72
(1H, m), 6.30-6.45 (2H, m), 6.66 (1H, dd, J=5.1 Hz, J=8.8 Hz)

Reference Fxample 41
2-Cyclobutyimethoxy-5-fluoroaniline

15 'H-NMR (CDCl;) dppm:
1.86~1.96 (4H, m}, 2.08-2.16 (2H, m), 2.74-2.80 (1H, m), 3.9%0 (2H,
brs), 3.91 (2H, d, J=6.7 Hz), 6.31-6.45 (2H, m), 6.66 (1H, dd,
J=5.1 Hz, J=8.8 Hz)

20 Reference Example 42
2-tert-Butoxy-5-fluoroaniline
'H-NMR (CDC1;) dppm:
1.37 (9H, s), 3.87 (2H, brs), 6.27-6.45 (2H, m), 6.85 (1H, ad,
J=5.6 Hz, J=8.8 Hz)

25
Reference Example 43
5-Fluoro-2-propylsulfanylaniline

| 4~Fluoro—2~nitro;1-propylsu1fanylbenzene (6.7 g, 31.1

mmol)} was dissolved in a mixed solvent of ethanol (40 ml) and

30 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. Insocluble matter was removed by
filtration, and the filtrate was concentrated under reduced

-35 pressure to thereby obtain 5.8 g of oily brown 5-fluoro-2-



1.02 (31-1, t, 3=7.3 Hz), 1.78-1.86 (211, m), 3.75 (311, s), 4.11 (211, t,
3=6.4 Hz), 6.93 (211, d, 3=8.8 Hz), 7.38 (111, ad, 3=6.5 Hz, 3- 2512.3 Hz),
7.54 (2H, d, 3=8.8 Hz), 7.81 (111, s), 11.50 (111, bra) Exanple 22

8- Br onp- 5- f | uor o- 3- (4- met hoxyphenyl) - 1H gui nol i n- 4-one Pal e yel | ow powder
(ethyl acetate) 30 Melting point 134-135C 1H NVR (DWVSO d6) dppm 3.78 (311,
s), 6.94-7.02 (311, m, 7.52 (2H, d, 3=6, g Hz), 7.84 (111, s), 7.89-8.00
(111, m, 11.20 (10 brs) -70-

5- Fl uor 0- 3- ( Ar&BRet ¥Rhen%b) 185 (RYELS! igdish- | - carbonyl) - 1Hgui nol i n-4- one
Orange powder &ﬁMR acetate) Mel ting point 236-237C 5 1H NVE
( DVSO- ( 16) dp‘b‘ Wl@gqpmll m, 3.29-3.34 (21-1, m, 354359(2H

m, 3.76 (3Hp, §é (3@1 94, (.?=H 3de)3 =8. fotz)eq (282 rﬁ)lH,z dd, %§r8t3 Li"g ) 43%1%?
Hz), 7.53 (2H, =8, 7 (1 dd, 3=5.1 Hz, Hz) , 88 (1H,
s), 11.26 (1_4[151 ()2H10b:§()anﬁ| g526447 (28, m), 7.32- Y 55 (:m m)
8- Cycl oprepylnet hoxy-5-fl uOr o- 3- (4- net hoxyphenyl) - 1H gui nol i n-4- one Pal e

yel | ow povvdegi %et )él 1g}cetlgte ft hanol) 15 Melting point 190-191C

1H N( DMSO- d6 (2H , 0.55-0.62 (2H m, 1.26-1.34 (1H,
nm, 3.75 (31415- ISL)f;l.uBr&-@-(pﬁl'bbmd(anﬁ;:?né) Hz), 6.83-6.95 (3H, n), 7.12 (1H,
dd, 3=3.8 Hz, 7.5 211, 7.82, (111, s),
11,34 20(111, brs) ExangltOlilg)lé solu%:ugn ]TJZO mi) oébenzo Henohe ine

8- (N- Cycl ohek%liia\lgnemyl amehb) -ﬁlﬁkﬂ@%&l@@ﬂ@@hekwmmpa;lm@u(m’tﬂ in-4-o0

TR s T e o i e MR

(3H, s), (XANGEHOSE . ODLT( 8. 10. 6ppmol) BOA7ceFivrgHarkinate (8783 bH, 13)9 10. 93
(11-1, 30 brggoBXaapbeadfia to a tol lut 60 ml) of 1- 4,
N (3-(5-Fl uor 00@((4 met hoxyp?\eany(l)) uineofg-u 10%I(hydllp0)gl,{ljl nol?ﬁqmé)- 5"

yl oxy) pr opy| SEEORRT debrepopgEPendsngwhd foddetl (2 HAdl )The TAXtURS WRRG poi nt
229-231C stirred under a nitrogen atmosphere at 100°C for 23 hours. After

15 the reaction mixture was cooled to room temperature, water and a
saturated ammonium chloride aquecus scolution were added. The
resulting mixture was extracted with ethyl acetate. The organic
layer was dried over anhydrous magnesium sulfate, and then
concentrated under reduced pressure. The residue was dissolved

20 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 acqueous solution (24
ml) was added to the reaction mixture to get a pH =11, and
concentrated under reduced pressure. The residue was dissolved in

25 dichloromethane and washed with a saturated sodium chloride
aqueous 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

30 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, A4, J=8.0 Hz, 11.5 Hz), 6.60 {(1H, ad,

35 J=7.3 Hz, J=11.8 Hz)



"H NVR (DVBO- d6) dppm 1.80 (3H, s), 1.91-1.96(2H m, 3.24-3.31(211,
m,3.74 (311, s), 4.12 (211, t, 3=5.6Hz),6.84-7.13(411,m,7.53 (211,d,
3=8.6 Hz), 5 7.83 (1H, s), 8.01(111,brs),11.40(111, brs) Exanpl e 27
N- (3-[ 5- Fl uor o- 3- (4- net boxypheny1l) - 4- oxo- 1, 4- di hydr ogui nol i n- 8-

yl oxy] propyl ) met hanesul f onam de 10 Pal e brown powder (ethanol) Ml ting
poi nt 120-121C -50-

Reference Example 45
1-(2~Amino-4-fluorcbenzoyl)pyrrolidine
A DMF solution (4-ml) of pyrrolidine (1.93 g, 27.1
5 wmmol), a DMF solution (4 ml) of triethylamine (3.79 g, 37.5 mmol),

l-hydroxybenzotriazele (HOBt) (3.11 g, 23.0 mmol), and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (WSC)
{3.91 g, 20.4 mmol) were added to a DMF solution (4 ml) of 4~
fluoroanthranilic acid (2.0 g, 12.8 mmol) in that order. The

10 mixture was stirred at room temperature for 14 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 agqueous solution, and then concentrated
under reduced pressure. The residue was then purified by silica

15 gel column chromatography (dichloromethane : methanol = 30 : 1),
The purified product was concentrated under reduced pressure to
thereby obtain 1.65 g of oily orange 1-(2~amino-4-
fluorobenzoyl)pyrrolidine (yield: 62%).
‘H-NMR (CDCl;) dppm:

20 1.75-2.00 (4H, m), 3.406-3.75 (44, 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
25 Sodium hydride (60% in oil) (467 mg, 11.7 mmol) was
added to a benzene solution (10 ml) of ethyl 4-mefhoxyphenyl
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,
30 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 layerAwas concentrated under reduced pressure, and

35 the residue was then purified by silica gel column chromatography



211- NVH (DVBO-d6) dppm 1.96-2.06 (211, m),2.88 (3H,s), 3.10-3.30 (2H,
m,3.75 (311, s), 4.18(2H t,3=5.9 Hz), 6.85-6.95 (311, m, 7.00-7.16(211,
m, 15 7.54(211, d,3=8.7 Hz), 7.82(111, s),11.34 (111, brs) Exanpl e 28

Bl

(n-hexane : ethyl acetate = 4 : 1). The purified product was
concentrated under reduced pressure to thereby obtain 1.97 g of
oily slightly reddish-brown ethyl a-(hydroxymethylene)-4-
methoxyphenyl acetate (yield: 86%). The resultant compound
5 undergoes nitrogen substitution, and was stored in a freezer.
'H-NMR (CDCl1,) dppm:
1.28 (3H, t, J=7.1 Hz), 3.81 (3H, s), 4.28 (2H, q,
J=7.1 Hz), 6.87 (2H, d, J=8.8 Hz), 7.16~7.26 (3H, m), 12.02 (1H,
d, J=12,5 Hz)
10
The compounds of the following Reference Examples 47 to
57 were prepared in the same manner as the above Reference

Example 46, using corresponding starting materials.

15 Reference Example 47
Ethyl 2,4-dimethoxy-o-(hydroxymethylene)phenyl acetate
*H-NMR (CDCls) dppm:
1.2 (3H, t, J=7.1 Hz), 3.76 (34, s), 3.81 (3H, s),
4.22 (2H, g, Jd=7.1 Hz), 6.43-6.49 {2H, m), 7.00 (1H, d, J=8.9 Hz)},
20 7.12 (1H, d, J=12.6 Hz), 11.89 (1H, d, J=12.6 Hz)

Reference Example 48
Ethyl 2,4-dichloro-o-{(hydroxymethylene)phenyl acetate
'H-NMR (CDCls) dppm:
25 1.15 (3H, t, J=7.2 Hz), 4.22 (2H, gq, 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
30 'H-NMR (CDCl;) 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 (1B, d, J=12.3 Hz)

Reference Example 50
35 Ethyl o-(hydroxymethylene)-2-isopropoxy-~4-methoxyphenyl acetate



5- Fl uor o- 8- (N-i sobut yl - N- net hyl am no) - 3- (4- net hoxypheny1l) - 1Hgui nol i n- 4- one
20 White powder (ethyl acetate) Melting point 144-145C 111- NVR ( DMBO-d6)
dppm 0.86 (3H,s), 0.91 (311,s),1.61-1.67(111, m,2.61 (311,s),2.80
(211, d,3=6.75 Hz), 3.79(311,s),6.91-6.99 (311, m, 7.46-7.57 25 (311,
m,7.88 (111, s),11.02(111, brs) Exampl e 29
5- Fl uor o- 8- (N-i sopropyl - N-net hyl am no) - 354 4- met hoxypheny1) - 1Hgui nol i n- 4- one
30 White powder (ethyl acetate) Melting point 267-269C

'H-NMR {CDCl;) dppm:

1.20-1.31 (9H, m), 3.80 (3H, s), 4.17 (2H, g, J=7.1 Hz}, 4.43-
4.47 (1H, m), 6.42-6.46 {(2H, m), 6.90-7.12 (2H, m), 11.85 (1H, 4,
J=12.6 Hz)

Reference Example 51

Ethyl o-(hydroxymethylene)-4-methoxy-2-methylphenyl acetate

'H-NMR (CDC1;) dppm:

1.20 (3H, t, J=7.2 Hz), 2.19 (3H, s), 3.86 (3H, s}, 4.22 (2H, q.
10 J=7.2 Hz), 6.54-6.75 (2H, m), 7.02-7.26 (2H, m), 11.94 (1H, 4,

J=12.7 Hz)

Reference Example 52

Ethyl 2-fluoro-o-(hydroxymethylene)-4-methoxyphenyl acetate
15 ‘H-NMR {CDCl;) dppm:

1.22 (3H, t, J=7.1 Hz}, 3.80 (3H, s), 4.21 (2H, q, J=7.1 Hz),

6.61-6.69 (2H, m}, 7.03-7.26 {2H, m), 12.05 (1H, 4, J=12.3 Hz)

Reference Example 53
20 Ethyl 4-ethoxy-o-(hydroxymethylene)-2-methoxyphenyl acetate
*H-NMR (CDC1;) 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, &, J=12.3 Hz)

25 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,
30 J=12.3 Hz)

Reference Example 55
Ethyl 4-cyclopropylmethoxy-o-{hydroxymethylene)phenyl acetate
‘H-NMR {CDCL,) dppm:

35 0.35-0.37 (4H, m), 1.24 (3H, ¢, J=7.1 Hz), 3.81-3.83 (2H, m),



1H N1 (DMVBO-d6) dppm 1.04 (3H,s),1.06 (3H, s), 2.62(311, s),
3.10-3.18 (111, m, 3.76 (311, s),6.90-6.98 (3H, m), 7.47-7.55 (311,
m,7.85 (111, s), 35

10

15

20

25

30

35

“53 .
4.25 (2H, q, J=7.1 Hz), 6.85-6.91 (2H, m), 7.16-7.27 (3H, m),
12.02 (1H, d, J=12.5 Hz)

Reference Example 56

Ethyl o-{(hydroxymethylene)-4-methylsulfanylphenyl acetate
'H-NMR (CDC1;) dppm:

1.22 (3H, t, J=7.1 Hz), 2.47 (3H, s), 4.09 (24, q, J=7.1 Hz),
6.85-6.94 (2H, m), 7.16-7.26 (3H, m), 11.99 (1H, d, J=12.3 Hz)

Reference Example 57

Ethyl 4-ethoxy-o-(hydroxymethylene)phenyl acetate

'H-NMR (CDCl,) dppm:

1.23-1.47 (6H, m), 4.00-4.32 (4H, m), 6.85-6.88 (2H, m), 7.15-
7.27 (3H, m), 12.00 (1H, 4, J=12.5 Hz)

Reference Example 58
Ethyl 4-methoxy-o-propionylphenyl 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 (DMSQ) 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-o~-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,



10.94 (113, bra) -72- Exanple 30

5- Fl uor o- 3- (4- net hoxyphenyl) - 8- (N- net hyl - N- pr opyl am no) - 1Hgui nol i n- 4-one 5
Pal e yel | ow powder (ethyl acetate) Melting point 145-146C 1H NME ( DVSO d6)
dppm 0.79(311,t, 3=7.5 Hz), 1.31-1.45(211, m, 2.63(311,s), 2.85
(211, t,3=7.5 Hz),

~54 -

m), 13.13 (0.4H, s)

The compound of the following Reference Example 59 was
prepared in the same manner as the above Reference Example 58,

5 using corresponding starting materials.

Reference Example 59
Ethyl o-acetyl-4-methoxyphenyl acetate
'H-NMR (CDCl;) dppm:

10 1.16-1.29 (3H, m), 1.85 (1.4H, s), 2.17 (L.6H, s), 3.80 and 3.82
(1.4 and 1.6H, s), 4.13-4.25 {(2H, m), 4.62 {(0.6H, s), 6.85-7.28
(4H, m}, 13.09 (0.4H, s)

Reference Example 60
15 5-[(5-Fluoro-2-propoxyphenylaminec)methylene]-2, 2-dimethyl-
[1,3]dioxane-4,6-dione
Meldrum's acid (5.29g, 36.7 mmol) was added to methyl
orthoformate (31 ml), and the mixture was stirred for 2 hours
while heating under reflux. The resuliing mixture was cooled to
20 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
25 recrystallized from methanol to thereby obtain 7.61 g of powdery
pale brown 5-[(5-fluoro-2-propoxyphenylamine)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,
30 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, 4, J=14.8 Hz)

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

35 using corresponding starting materials.



3.76 (311, s),6.89-6.97 (311, m,7.43-7.54 (311, m, 10 7.82(1H,s), 11.07
(111, brs) Exanpl e 31

5- Fl uor o- 3- (4- net hoxypheny1)-8-(4, 4, 4-trifl uorobut oxy)-1Hgui nol i n-4-one 15
White powder (ethyl acetate) Melting point 171-172C 1H NVR(DMSO d6) dppm
1.99-2.08 (211, m, 2.48-2.61 (211, m, 3.74 (311, s), 4.17 (211, t, 3=5.9
Hz), 6.84-6.94 (311, m, 7.11 (111, dd, 333.8 Hz, 3=8.8 Hz), 207.53 (2H d,
3=8.7 Hz), 7.82 (111, s), 11.40 (111, brs) Exanple 32

1- (3-15-fl uoro- 3-(4-net hoxyphenyl) - 4- oxo- 1, 4- di hydr ogui nol i n- 8-
onxy)propyI}I2 3, 3-trinmeth urea 25 Brown anor phous solid (diethyl ether)

-1, |
1H NVE (owEo(?%?r%‘biﬁwﬁxam%l. 612.05 (211, m), 2.63(611,s),2.74
5-[{2~Cyclopropylmethoxy-5-£luorophenylamino )methylenel-2,2-

dimethyl-[1,3]dioxane~4,6-dione

5 ‘H~NMR (CDCls) dppm:
0.39-0.43 (2H, m), 0.65-0.73 (2H, m), 1.31-1.37 (1H, m), 1.75 (6H,
s), 3.92 (2H, d, J=6.9 Hz), 6.86-6.91 (2H, m), 7.07-7.11 (1H, m),
8.60 (1H, 4, J=14.5 Hz), 11.69 (1H, 4, J=14.3 Hz)

10 Reference Example 62

5-Fluoro-8-propoxy-lH-gquinolin-4-one
5-[(5~Fluoro-2-propoxyphenylamino)methylenel-2, 2~

dimethyl-[1,3]dioxane-4,6~dione (7.6 g, 23.5 mmol) was added to
diphenyl ether (15 ml), and the mixture was heated using a mantle

15 heater, and then kept under reflux for 2 hours. After the
reaction mixture was cooled to room temperature, ethyl acetate (5
ml) and n-hexane (10 ml) were added. The resulting mixture was
stirred and the resultant insoluble matter was collected by
filtration. The filtrate was recrystallized from an ethyl

20 acetate-n-hexane mixed solvent to thereby obtain 3.15 g of
powdery dark brown 5-fluoro-8-propoxy-lH-quinolin-4-one (vield:
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),

25 5.97 (14, &, J=7.4 Hz), 6.87 (1H, dd, J=8.8 Hz, 11.9 Hz), 7.13
(1H, dd, J=4.0 Hz, J=8.8 Hz), 7.70 (lH, t, J=7.2 Hz), 11.07 (1H,
brsg)

The compound of the following Reference Example 63 was
30 prepared in the same manner as the above Reference Example 62,

using corresponding starting materials.

Reference Example 63
8-Cyclopropylmethoxy-5-£luoro-1H-quinolin-4-one
35 ‘H-NMR (DMSO-dg) dppm:



(311, s),3.20-3.40(211, m, 3.76(311, s), 4.12 (211,t,3=6.0 Hz),
6.85-6.96(311,m,7.14 (1H, dd, 3=3.9 Hz, 3=8.8 Hz),7.55(211,d, 3=8.7
Hz),7.81(111,s), 3011.40 (111, brs) Example 33
3- (4- Et hoxyphenyl) - 5-fl uor o- 8- propoxy- 1H gui nol i n-4-one Pal e yel | ow powder
(ethyl acetate) 35 Melting point 203-205C -73- 1H NVMR (DVSO dO dppm
1.02(3H,t,3=7.3 Hz),1.13(3H, t,3=7.0 Hz)_561. 76-1.91 (2H, m,
3.99-4.13(4H m,

0.34-0.40 (2H, m), 0.55-0.61 (2H, m), 1.27-1.33 (1H, m), 3.98 (2H,

d, J=7.0 Hz), 5.97 (1H, d, J=7.4 Hz), 6.86 (1H, dd, J=8.8 Hz,
J=11.9 Hz), 7.13 (1H, dd, J=4.0 Hz, J= 8.8 Hz), 7.7l (IH, t,
J=7.4 Hz), 11.10 (1H, brs)

Reference Example 64
5-Fluoro-2-methyl-8-propoxy-lH~-gquinolin-4-one

Amberlyst 15 (1.0 g, a product of Sigma Aldrich Corp.)
was added to a benzene solution {200 ml) of 5-fluoro-2-

10 propoxyaniline (10 g, 59 mmol) and ethyl acetoacetate (7.7 g, 59
mmol). The mixture was stirred while heating under reflux for 6
hours and wusing a Dean-Stark trap. The reaction mixture was
cooled to room temperature, the resin was removed by filtration,
and the filtrate was concentrated under reduced pressure.

15 Diphenyl ether (20ml) was added to the residue. The mixture was
heated using a mantle heater and stirred under reflux for 2 hours.
After the reaction mixture was cooled to room temperature,
insoluble matter obtained by the addition of n-hexane-ethyl
acetate (2 : 1) was collected by filtration. The substance

20 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-1H-guinolin-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,

25 t, J=6.4 Hz), 5.84 (1H, s), 6.79-6.88 (1H, m), 7.10-7.14 (1K, m),
10.58 (1lH, brs)

Refexrence Example 65
5-Fluoro-3-iodo-8-propoxy-1H-guinolin-4-one

30 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 jodide (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

35 thiosulfate (3.94 g, 25 mmol) agueous solution (45 ml). The



d,3=7.5 Hz),7.79 6.84-6.94(31-i, (111,s),11.25 m),7.12-7.17 (11-1,bra)
(111, m, 7.50 (2H, 5 Exanple 34

5- Fl uor o- 8- [ N- ( 2- net hoxyet hyl ) - N- et hyl am n0] - 3- (4-

met hoxypheny1) - 1H gui nol i n-4- one hydrochl ori de Pal e yel | ow powder (et hyl
acetate) 10 Melting point 100-101C 'H NVR (DVbO-d5) dppm 2.78(31-i, s),
3.08 (21-1, t, 3=5.3 Hz), 3.33 (3H, s), 49(2H, t. 3=5.3 Hz), 3.81 (3H,

s), 6.94-7.02 (311, m), 7.50-7.62 (311, "RJ; 8.00 (1H, s), 11.16 (111, bra)

15 Exanpl e 3Rixture was stirred for 5 mlnutes Ethyl acetate was added to the
3- (4-Cycl opropyl met hoxyphenyl) -5-fl uoro 1H gui nolin-4- one Wite

powder (et hyFe%Eé]éL’clﬁﬂeﬁ"e%l%lnﬂlﬁ’f&r‘Boﬁf}ﬂ SIB’Z£€‘§3G eﬁﬂYNHEl%WaS) dppm
0. 30- 0. 35 (2indo1bleOndidcl. bP(AHirStionl. Qhe (ShkrhtSwasdsbidrated, and

the organic layer was washed with a saturated sodium chloride

5 aqueous solution, and then concentrated under reduced pressure.
The residue and the collected insoluble matter were combined, and
then purified by silica gel column chromatography
(dichloromethane : methanol = 50 : 1 — 40 : 1). The purified
product was concentrated to dryness under reduced pressure to

10  thereby obtain 1.25 g of powdery pale dark brown 5-fluoro-3-iode-
8-propoxy-l1H-guinolin-4-one (yield: 80%),.
'H~NMR (DMSO-ds) dppm:
1.02 (3H, t, J=7.4 Hz), 1.78-1.86 (2H, m), 4.09 (2H, t, J=6.5 Hz),
6.97 {1H, add, J=8.8 Hz, J= 11.9 Hz), 7.19 (1H, &4, J=4.0 Hz,

15 J=8.8 Hz), 8.19 (1H, s}, 11.44 (1H, brs)

The compounds of the following Reference Examples 66
and 67 were prepared in the same manner as the above Reference
Example 65, using corresponding starting materials.

20
Reference Example 66
5-Fluoro-3-iodo-2-methyl-8-propoxy-1H-quinolin-4-one
'H~-NMR (CDC13) dppm:
0.97 (3H, t, J=7.4 Hz), 1.78-1.88 (2H, m), 2.70 (3H, s), 6.92-
25 7.00 (1®, m), 7.317-7.22 (1H, m)

Reference Example 67
8-Cyclopropylmethoxy-5-£fluore-3-iodo-1H-gquinolin-4-one
'H-NMR (DMSO-dg) dppm:

30 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, dd, J=8.8 Hz, J=11.9 Hz), 7.19 (1H, d4d,
J=4.0 Hz, J=8.8 Hz), 8.19 {1H, s), 11.48 (1H, brs)

Reference Example 68
35 8-Cyclopropylmethoxy-1-ethyl-5-fluoro-3-iodo-1H~-quinolin-4-one



1.10-1.30 (111, ), 1.72-1.91(211, m, 3.80 (211,d,3=7.0 Hz), 4.07(21-1,
t,3=6.4 Hz),6.84-6.93 (31-1, m, 7.11-7.16(111,n), 25 7.50(2H, d,J= 8.8
Hz), 7.79(111, s),11.25(1H brs) Exanple 36

5- Fl uor o- 8- ( 2- met hoxyet hoxy) - 3- (4- net hoxyphenyl) - 1H gui nol i n-4- one 30 Pal e
yel | ow powder (ethyl acetate) Melting point 142-144C ' H NVR ( PMSO-d6) dppm
3.31(3H, s), 3.70-3.80 (2H' m, 3.75 (311, s), 4.20-4.30

Potassium carbonate (450 mg, 3.26 mmol) was added to a

DMF solution (5 ml) of 8-cyclopropyimethoxy-5-fluoro-3-iodo-1H-
guinolin-4-one {910 mg, 2.53 mmol). The mixture was stirred for
15 minutes at room temperature. Ethyl iodide (0.31 ml, 3.87 mmol)

5 was added thereto, and the resulting mixture was stirred at 60°C
for 2 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 concentrated
under reduced pressure and the residue was then purified by

10 silica gel column chromatography (dichloromethane : ethyl acetate
= 40 : 1 =15 : 1). The purified product was concentrated to
dryness under reduced pressure to thereby obtain 750 mg of
powdery pale dark brown 8-cyclopropylmethoxy-1l-ethyl-5-fluoro-3-
ilodo~1H-quinolin-4-one {yield: 77%).

15 'H-NMR (DMSO-ds) dppm:
0.34-0.38 (2H, m), 0.57-0.64 (2H, m}, 1.26-1.36 (4H, m), 3.83 {2H,
d, J=7.3 Hz), 4.56 (2H, g, J=7.0 Hz), 7.05 (1H, dd, J=8.9 Hz, J=
1i.4 Hz), 7.24 (1H, 44, J=4.6 Hz, J= 9.0 Hz), 8.45 (1H, s)

20 Reference Example 69

2,2, 2-Trifluoro-N-(5-fluoro-2-propoxyphenyl )acetamide
A dichloromethane scolution (60 ml) of 5-fluoro-2-

propoxvaniline (10.0g, 59.1 mmol) was cooled with ice, and
triethylamine (16.5 ml) was added thereto. Then, trifiuorocacetic

25 anhydride (14.8 g, 70.5 mmol) was added, and the resulting
mixture was stirred at room temperature Ffor 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

30 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-triflucro-N-(5-fluoro-2-~ '

35 propoxyphenyl)acetamide (yield: 99%).



(211, m, 6.84-6.94 (311, m,7.16 (111, dd, 3=3.6 Hz,3=8.7 Hz), 7.53(211,d.
35 3=8.4 Hz), 7.82(11-1,s), 11.10(111, brs) -74- Exanple 37

8- Cycl opent yl oxy- 5-fl uor o- 3- (4- met hoxyphenyl) - 1H qui nol i n- 4-one Pal e yel | ow
powder (ethyl acetate) 5 Melting point 213-215C 1H NMVE (DMSO d6) dppm
1.50-1.70 (2H, m, 1.71-2.00 (611, n), 3 75 (311, s), 4.92-4.95 (111, m,
6.83-6.95 (311, m, 7.09 (111, dd, 3=3 J= 8.8 Hz), 7.53 (211, d,
3=8.6 Hz), 7.80 (1H, s), 11.20 (1H brs) 0 Exanpl e 38

5- Fl uor o- 3- (4gheizhydssail, § applpheny1) - 8- pr opoxy- 1H qui nol i n- 4-one Pal e yel | ow

owder (ethyl acetate N@It n oi nt 198 199C 15 1H—NNE CDC13 d
] 07(31(1 (1.0 LR SN PO 1% 08, . SEe) dremy

6.80~6.86 (2H, m), 8.10-8.12 (1H, m), 8.64 (1lH, brs)

5 Reference Example 70
Ethyl ester of 4,4,4-trifluoro-3-{5-fluoro-2-propoxyphenylamine)
buta-2-enoic acid
Carboethoxymethylene triphenylphosphorane (41.52 g,
119.2 mmol) was added to a toluene seolution {100 ml) of 2,2,2-

10 trifluorc-N-(5-fluoro-2-propoxyphenyl)acetamide {15.83 g, 59.1
mmol). The mixture was stirred under a nitrogen atmosphere while
heating under reflux for 4 hours. The reaction mixture was cooled
to room tempe:ature, concentrated under reduced pressure, and the
residue was then purified by silica gel column chromatography {(n-

15  hexane : ethyl acetate = 10 : 1). The purified product was
concentrated under reduced pressure to thereby obtain 19.7 g of
olly yellow ethyl ester of 4,4,4-trifluoro-3-(5-fluoro-2-
propoxyphenylamino)buta-2-encic acid (yield: 99%).

'H-NMR (CDC1;) dppm: _

20 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, ¢, J=7.0 Hz), 5.41 {1H, s),
6.77~6.97 (3H, m}, 9.77 (1H, brs)

Reference Example 71

25  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-propogyphenylamino)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

30 to room temperature, n-hexane was added, and the precipitate was
collected by filtration. The substance remaining on the filter
wasg washed with n-hexane, and dried to thereby obtain 16.2 g of
powdery white 5-fluoro-8-propoxy-2-trifluoromethyl-1H-guinolin~4-
one (yield: 94%).

35 ‘H-NMR (DMSO-ds) dppm:



3=7.4 Hz), 1.85-2.04(211,m, 2.50 (311, s), 4.07 (211, t,3=6.6 Hz),
6.80-6.94 (211, m,7.27-7.31 (211, m, 7.56 (2H d, 3=8.4 Hz), 7.74 (111,
d, 3=8.2 Hz), 8.81 (1H, brs) 20 Exanple 39
5- Fl uor o- 3- (4- net hoxypheny1) - 8- (t et rahydr of ur an- 2- yl net hoxy) - 1Hqui nol i n-4-o0
ne Pal e yell ow powder (ethyl acetate) Melting point 108-110C 25 1H NME
(DVBO- (15) dppm 1.67-1.75(1H, m,1.81-1.90 (211, m,2.02-2.09(111,
m, 3. 65- 3.83(211,m, 3.75 (311,

1.00 (3H, t, J=7.5 Hz), 1.76-1.90 (2H, m), 4.07 (2H, t, J=6.5 Hz),

7.18-7.32 (3H, m), 12,26 (1lH, brs)

Reference Example 72
5 5-Fluoro-3-iodo-8-propoxy-2-triflucromethyl-I1H-quinolin-4-one
Potassium carbonate (3.73 g, 27 mmol) and iodide (6.85
g, 27 mmol) were added to a DMF solution (20 ml) of 5-fluoro-8-
propoxy-2Z-trifluoromethyl ~1H-gquinolin-4-one (6.0 g, 20.7 mmol) in
that order, and the resulting mixture was stirred at room
10 temperature for 1.5 hours. A saturated sodium sulfite aqueous
solution (20 ml) and ethyl acetate were added to the reaction
mixture, and the precipitated solid was collected by filtration.
The filtrate was washed with water, and then dried over anhydrous
sodium sulfate. The dried filtrate was concentrated under reduced
15 pressure. The residue and the substance collected by the advance
filtration were combined, and dissolved in ethanol, and then
concentrated. The residue was recrystallized from an ethyl
acetate-n-hexane mixed solvent to thereby obtain 4.7 g of powdery
white 5-fluoro-3-iodo-8-propoxy-2-trifivoromethyl-1H-guinolin-4-
20 one (yield: 55%).
'H~NMR (DMSO-dg) &ppm:
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)

25 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
golution (10 ml}) of 5'-bromo-2'-hydroxyacetophenone (8.5 g, 39.5
30 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

35 was extracted with ethyl acetate. The organic layer was washed



s), 4.10 (211, d, 3=4. .
(111, dd. 3=3.8

(1H, brs) 30

~ o1

-4.29 (111, m),6.84-6.95 (311, m), 7.17
.53 (211,d,3=8.7 Hz), 7.82 (111, s), 11.20

&9
w o,
1

-61-

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=9 :!1). The purified product was concentrated under reduced
5 pressure to thereby obtain 11.3 g of oily pale yellow l1-{5-bromo-

2~oyclopentyloxyphenyl)ethanone (vield: 100%).

'H-NMR (CDCl,) dppm:

1.68~1.95 (8H, m}, 2.58 (3H, s). 4.83-4.87 (1H, m), 6.83 (1H, d,

J=8.9 Hz), 7.49 (I1H, &4, J=2.6 Hz, 8.9 Hz)}, 7.82 (lH, 4, J=2.6
10  Hz)

Reference Example 74
1-(5~Bromo-2-cyclopentyloxyphenyl)ethanone oxime
1-(5~Bromo-2-cyclopentyloxyphenyl)ethanone (5.0 d,
15  17.65 mmol) was dissolved in a mixed solvent of chloroform (18
ml} and methanol (70 ml). Hydroxylamine hydrochloride (1.88 g,
27.0 mmol) and pyridine (4.36 ml, 54.1 mmol) were added to the
resulting solution, and the mixture was stirred for 6 hours while
heating under reflux. The reaction mixture was cooled to room
20 temperature, and then concentrated under reduced pressure. 2N
Hydrochloric acid (13.9 ml) was added to the residue, and the
resulting migture was extracted with dichloromethane. The organic
layer was washed with a saturated sodium chloride agqueous
golution, dried over magnesium sulfate, and concentrated to
25 dryness under reduced pressure. The regidue 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, =), 4.72-4.76 (1H, m), 6.76 {(1iH, 4,
30 J=8.4 Hz), 7.35-7.41 (2H, m), 7.99 (1H, brs)

Reference Example 75
N-{5~Bromo-2-cyclopentyloxyphenyl)acetamide
1-({5-Bromo-2-cyciopentyloxyphenyl)ethanone oxime (4.56

35 g, 15.3 mmol) was suspended in acetonitrile (100 ml). Indium



Exanpl e 40
5- Fl uor o- 3- (4- net hoxyphenyl) - 8- propyl sul fany1- 1H qui nol i n-4-one Wite
powder (ethyl acetate) Melting point 173-174C 35 1H NVR (DVBO d6) dppm
-75- 0.90 (311, t, 3=7.3 Hz), 1.40-1.52 (2H, m, 2.79 (211, t, 3=7.2 Hz),
3.77 (3H, s), 6.93-7.04 (311, m, 7.51-7.55 (211, m, 7.79-7.87 (211, m,
11.24 (111, brs) 5 Exanple 41 62
8- Cycl obut yl net hoxy- 5-f | uor o- 3- (4- net hoxypheny1) - 1H gui nol i n-4- one Pal e
Hopm 170105 (AT By 20k 205 (SA0 i BeT6oo el (ILL 8. tA (11
ppm 1.79-1. , , 2.04-2. 2. 76-2. : , . 3. :
s), 4.08 (21f§”5‘&§ta§¥6@§5H§‘?‘?‘t .8%‘1‘3@?“9?%%%?% 2 poygs ypfey p - nliyogep,
3=8.8 Hz), 7abRofilidred, TI3s&dmctidn wisfRré|whs Sooldd. 2O £ddn tamsdrdtmrExanpl e

42 8-tert-Butoxy-b-fluoro-3-(4-pethoxyph 1) - 1H-gui nol i p- 4-one .Pal e _br own
pouder (et hyPraesnet o Caneitrptad | ap e DraueEa L BERE S W, SOk S0 L NGRS
(DVBO- (16§ dpphractedOwi €l 1ick)or@uetBat8l Thes hrofhi8l16veh Wedlkasmyd witBl

(11-1, dd, 3=4. =8. 7. 1, =8. 8 . (.82 11, :
10.95 (1H b ras) %51?@%%;?2' gsc%)llm cﬁﬂofa?ée a%legug smtlozl, agli]!. ‘th.%)l
5- Pl uor o- 8- nephepntrateéd - mmderxy phénsel) - Dregpyiveol | Hhal- oresibue e e k theown
powder (et hyl,,pcetat 1 de, n 1,.S 95 , S),
6. 87-6.95 (311, n)t@fal 3‘?”15%% dd 13:%91%0%?0’3%%%@%) ,(n%%’ﬁa%(e 2H,é§dl,}13:8. 7
Hz), 7.76 (1@@@tq§pﬁ8311§ﬁﬁ (ﬂH; Ehg)purifgg@nEWqumn was concentrated under

5- Fl uor 01 8- nﬁé@maawgke%étwtﬁeﬁwmhﬂw 1), 11 HyO8E NOL iy vA18Ne BwPal e
dark brown powder ( |chloronethane-nethanolz i
(5-bromo-2-cyclopentyloxyphenyl)acetamide (yield: 75%).
'H-NMR (CDC1;) dppm:
1.67~1.94 (8H, m), 2.18 (3H, s), 4.75-4.81 (1H, m), 6.72 (IH, 4,
J=8.7 Hz), 7.10 (1H, 4d, J=2.3 Hz, 8.7 Hz), 7.67 (1H, brs), 8.55

15 {1y, 4, J=2.3 Hz)

Reference Example 76
5-Bromo-2-cyclopentyloxyaniline
Concentrated hydrochloric acid (5.8 ml) was added to an

20 ethanol solution (100 mi) of N-(5-bromo-2-

cyclopentyloxyphenyl)acetamide (3.4 g, 11.4 1mmol), and the

regulting 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
25 of 11. The resulting mixture was then extracted with

dichloromethane. The organic layer was washed with a saturated

. sodium chloride agqueous solution, and then concentrated under

reduced pressure. The residue was then purified by silica gel

colum chromatography (n-hexane: ethyl acetate=4:1}. The purified
30 product was concentrated under reduced pressure to thereby obtain

2.97 g of o0ily pale yellow 5-bromo-2-cyclopentyloxyaniline

{yield: 100%).

‘H-NMR (CDCl;) dppm:

1.62-1.89 (84, m), 3.80 (2H, brs), 4.71-4.75 (1H, m), 6.61 (1H, 4,
35 J=8.4 Hz), 6.75-6.81 (2H, m)



-76- 1HNF IR (CDC13) dppm 3.44 (3H, s), 3.76 (3H, s), 5.20 (2H s),
6.76-6.87 (3H, n), 7.18-7.23 (1H, nm), 7.52 (2H, d, 3=7.8 Hz), 7.69 (1H, s),
9.68 (111, brs) 5 Exanple 45

8- (3- Benzyl oxypr opoxy) - 5- f | uor o- 3- (4- met hoxypheny1) - 1H gui nol i n4- one Dark
brown anor phous solid 10 ' HH NVR (DESO d6) dppm 2.08-2.13(2H, t,3=6.0 Hz),
m, 4.48 3.68 (211, (2H, s), t,3=6.2Hz), §L84-6.97(3H, 3.77 m, (3H ),
7.13-7.18 4.22 (1H, (211, m, 7.21-7.29(§ 1, m, 7.55 (211, d,3=8.7 Hz),
7.76 (111,s), 11.25 (1H, brs)

Example 1
5-Fluoro-3-furan-3~yl-8-propoxy-1lH-quinolin-4-one
5-Fluoro-3-iodo-8-propoxy-1H-quinolin-4-one (780 mg,

5 2.24 mmol) was suspended in a mixed solvent of toluene (10 ml)
and methanol (1.6 ml), and furan-3-boronic acid (752 mg).
tetrakig triphenylphosphine palladium (130 mg, 0.11 mmol), and a
2N sodium carbonate agueous solution (2.25 ml) were added thereto
in that order. The mixture was stirred under a nitrogen

10  atmosphere at 110°C for 20 hours. After the reaction mixture was
cooled to room temperature, water was added, and the resulting
mixture was extracted with dichloromethane. The organic layer was
concentrated under reduced pressure, the residue was then
purified by silica gel column chromatography (dichloromethane :

15 methanol = 60 : 1 ~* 50 : 1). The purified product was
concentrated under reduced pressure and was recrystallized from
ethanol to thereby obtain 180 mg of powdery pale yellow 5-fluoro-
3-furan-3-yl-8-propoxy-1H-quinolin-4-one (yield: 58%).

Melting point 214-215°C

20 'H-NMR (DMSO-ds) dppm:

1.02 (34, 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, dd, J=3.8 Hz, J= 8.8 Hz), 7.67 (1H,
s}, 8.11 (1H, s), 8.51 (1H, s), 11.50 (1H, brs)

25 The compounds of the following Examples 2 to 5 were
prepared in the same manner as the above Example 1, using

corresponding starting materials.

Examﬁle 2
30 5-Fluoro-3-(3-fluoro-4-methoxyphenyl) -8-propoxy-lH-quinolin-4-one
Gray powder (ethanol)
Melting point 194-195°C
'H-NMR (DMSO-d) dppm:
1.03 (3H, t, J=7.3 Hz), 1.79-1.87 (2H, m), 3.84 {3H, s), 4.09 (2H,
35 t, J=6.4 Hz), 6.90 (1H, dd, J=8.7 Hz, J= 12.1 Hz), 7.12-7.19 (2H,



15 Exanpl e 46
8- (2- Benzyl oxypr opoxy) - 5- f| uor o- 3- (4- met hoxyphenyl) - 1H gui nol i n4- one Dar k
br own anor phous solid 201H NMVE (DVMSO d6) dppm 1.32 (3H,
d, 3=6.2Hz), 3. 76(3H,s), 3.98-4.24 (311, m, 4.54-4.69 (211, m,
6.84-6.96(311,m,7.16-7.30 (6H M, 7.54 (2H, d, 3=8.7 Hz), 7.78
(1H,s),11.19(1H, brs) —64-

m), 7.35-7.39 (1H, m), 7.56 (1H, dd, J=2.0 Hz, J=13.5 Hz), 7.87

(1H, s), 11.40 (1H, brs)

Example 3
5 5~Fluoro-8-propoxy-3-thiophen-3-yl-1H-quinolin-4-one
Pale brown powder (ethanol)
Melting point 208-210°C
'H-NMR (DMSO-d¢) dppm:
1.02 (SH, t, J=7.4 Hz}, 1.75-1.89 (2H, m), 4.08 {2H, t, J=6.4 Hz),
10 6.90 (1H, 4d, J=8.7 Hz, J=12,1 Hz), 7.13 (1H, dd, J=3.9 Hz, J=
8.8 Hz), 7.50~7.57 (2H, m), 8.14 (1H, s), 8.19-8.21 (1H, m),
11.42 (1H, brs)

Example 4
15 3-(3~Chloro—4~methoxyphenyl)»5~f1uoro-8-propoxy—1H~quinolin—4~one
Pale yellow powder (ethanol)
Melting point 217-218°C
‘H-NMR (DMSO-dg) dppm:
1.02 (3H, t, J=7.3 Hz), 1.78-1.86 {(2H, m), 3.85 (3H, s), 4.08 (2H,
20 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, dd, 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
25 3-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 (38, t, J=7.3 Hz), 1,79-1.87 (2H, m), 4.09 (2H, t, J=6.4 Hz),
30 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, &, J=8.5 Hz), 7.73 {2H, d, J=8.7 Hz), 7.91

(1H, s)., 11.45 (1H, brs)

Example 6
35 5-Fluoro-3-(4-methoxyphenyl)-8-propoxy-1H-quinolin-4-one



25 Exanpl e 47

8- Cycl opr opyl net hoxy- 5-fl uor o- 3- (4- net hoxyphenY1l) - 2- net hy1- 1Hgui nol i n- 4- one
Anber|yst 15 (350 ng, a product of Sigma Aldrich Corp.) was added to a
benzene solution (40 m) of 2-cycl opropyl net hoxy- 30 5-fluoroaniline (760
ng, 4.2 mmol ) and ethyl a-acetyl-4- nethoxyphenyl acetate (1.0 g, 4.2
nmml ), and the m xture was heated under f lux for 19 hours while using a
Dean- Stark trap and being stirred. The re ction mxture was cooled to room

tenperature, the resi mwasiyeromed: by g‘l Etﬁﬁéd&@ oﬁrﬁgrnaezaﬁéufchl é&ﬁiq was
concentrat ed under reduced pressure. et her - m) wa

added to the"PEsTHE t8nY 'T‘W@eﬁ’i"ﬁq}r‘@l%s(lﬁéa‘t‘%b %s?ﬁﬁl%’rﬁ’aﬁtl e heater and
then sti rredptepo@éaﬁm&néma%r 266§, |9la><o M)réﬁ&té&lﬁn%xture was cool ed to

room t enper at and d di r8! ct b sili ca col um_chr omat pgr aphy
(i cnl o bret Hirer @ R 15 olmdpcti boa b (1 TP pP Bl EPobaS
concent r abed Thaderxtneducas mraesaurrﬂerambmhefmeavﬂheuwwmeényﬁr@r ki zed

from et hyl t in_ 120 al.e yel |l ow
8- cycl opr opy ‘IBSEI? h%f)%%S%?‘?% Oal?xé g st:u:red.rrg Tﬁe szea. n%xturg was
met hoxypheny tpoRedrgohydont I-'!;eqmen@ttum 4tlon erefyn ebak r&%)vedl. ®yMeittimgipoi nt

167- 169C 1H- DVEQ, oH, (311,
(311, m, 0. L o 211g%téj%§%] i&fi%?’i%%%) ﬁ%ta%‘irr%f% %gs"—’:?%g ’ﬁé) . S8, 04
m, 10. 62(111%13139“ ethey 1(40 plpIvag) addlHto e residue, andThleeamnpumd of
the fol | gyl ngaExamEtea 481 8% RACPY Bdatdk LAS oPPREL %af]i&? fghoye

Exanpl e 47, using corresponding starting materials.

2-Et hy1- 5- f | BBYES 3102 RRAHGPPPREHED- 835 CEPdRY - qumn%ﬁmmrat@rﬁe apar e brown
powder (et hypunteted 8ifetEXARQ)silica gel column chromatography

(dichloromethane : methanol = 100 : 0 —~ 30 : 1 — 20 : 1). The
purified product was concentrated under reduced pressure, and the
15 residue was recrystallized from ethanol to thereby obtain 5.28 g
of powdery pale yellow 5-fluoro-3-(4-methoxyphenyl)-8-propoxy~-1H-
gquinolin-4-one (yield: 17%).
Melting point 196-197°C
'H-NMR (DMSO-dg) dppm:
20 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), 7.1L (iH, 4d, J=3.9 Hz, J=8.8
Hz), 7.53 (24, d, J3=8.8 Hz), 7.81 (1H, s), 11.50 (1H, brs)

The compounds of the following Examples 7 to 46 were
25 prepared in the same manner as the above Example 6, using

corresponding starting materials.

Example 7

5-Fluoro-3-(2-methoxyphenyl)-8-propoxy-1lH-~quinolin-4-one
30 VWhite powder (ethyl acetate)

Melting point 193-195°C

'H-NMR (CDC1,) dppm:

1.05 (3H, t, J=7.5 Hz), 1.82-1.97 (2H, m), 3.77 (34, 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,
35 m), 7.72-7.74 {(1H, m), 8.83 (1lH, brs)



Melting point 169-171C 1H NVR (DMSO-d6) dppm 0.98-1.05 (611, m,
1.80-1.89(211,m, 2.56(211, t,3=7.5 Hz), 3.77(311, s), 4.13 (21-1,t,3=6.6
Hz), 6.81-6.95 (311, m,7.05- 7.17(311, m, 10.40 (111, brs) Exanpl e 49 30
5- Fl uor o- 8- propoxy- 3- pyri di n- 3-y1- 1H qui nol i n- 4- one

5- Fl uor o- 3-i odo- 8- propoxy- 1H qui nol i n-4-one (600 ng, 1.73 nmol) was
suspended in 1, 2-di met hoxyet hane (12 nﬂ) 63" pyridi ne boronic acid (752
ng), 1,1 - bls(dlphenylphosphlno)ferrocene di chl oro pal |l adi unm(TIl) -

di chl or onet hane conpl ex (PdC12(DPPF)) (76 ng, 0.093 nmmol), and 2N -78-

sodi um car bo at Fqueous solution (2.54 m) were added to the resulting
suspension i &rder. The mixture was stirred at 90C for 2 hours under

a nitrogen aBrpspherieectibt@ihehiE) MeELHIW SADXEPIE -WESqERRN 8- 4-BneoOm
t enper at ur e, S add d d.the 5r sulting m xture was extracted
with ethyl acgfa'at%e\ﬁ “g‘%’m‘%ﬁ?}’&y@ﬁ 5% ¢ concentrated under reduced
pressure,5ande1hﬁmr@@mdﬂeLMaﬂla%En purified by silica gel colum
chromat ogr aply. r%ﬁ_ﬁgﬁ ?mﬁﬁgg . methanol = 15 : 1). The purified product
was concentrate er ced pressure, and then recrystallized from 10
et hanol to tRePébidlobtai #=7.85Hay. of. 8dehddd | 2Pal 8) brovis $3H ] Wi, 03.84 (3H,
s), 4.06 (2H, t, J=7.5 Hz), 6.54-~6.58 (2H, m), 6.77-6.92 (2H, m),
7.38-7.42 (1H, m), 7.72-7.75 (1H, m}, 8.79 (1H, brs)
10
Example 9
5-Fluoro-8-isopropoxy-3-(4-methoxyphenyl) -1H-quinolin~4~one
White powder (ethyl acetate)
Melting point 193-194°C
15 ‘'H-NMR (CDCl;) dppm:
1.39 (6H, 4, J=5.0 Hz), 3.79 (3H, s), 4.58 (1H, g, 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)

20 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-ds) dppm:

25 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
30  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, g, J=7.5 Hz), 6.77-6.94 (4H, m), 7.54-7.60 (2H, wm), 7.71i-
35 7.73 (1H, m), 9.02 (1H, brs)



8- propoxy- 3-pyridin-3-yl-1H quinolin-4-one (yield: 369 . Melting point
234-236C 1H NVR ( DMSO- 4: 15) dppm 1.01 (3H,t,J=7.3
Hz),1.77-1.86(2H,m,4.08(2H,t, J=6.4 Hz), 15 6.93 (1H, dd, 3=8.8 Hz,J=12.0
Hz),7.13-7.18(1H, m,7.37-7.42 (1H m,7.97(111,
s),8.01-8.05(1H, m, 8.44-8.46(1H, m,8.77 (1H, d,J=2.1 Hz), 11.55 (1H, brs)
The conpounds of the follow ng Exanples_g _to 66 were 20 prepared in the
same nmanner as the above Exanple 49, using corresponding starting
mat eri al s. Exanpl e 50
3- (4- Et hoxy- 3-fl uorgphenyl)-5-fl uoro- 8- propoxy-1H qui nol i n-4-one 25 Pal e
yel | ow powdeF*E®R4anl6l ) Mel ting point 176-177C 1H NVR (DVBO-d6) dppm
3-(2, 4-Dimethoxyphenyl) -8-ethoxy~5-fluoro-1H~quinolin-4-one

Pale yellow powder (ethyl acetate)

5 Melting point 154-155°C
'M-NMR (CDCl,) dppm:
1.44 (3H, t, J=7.5 Hz), 3.73 (3H, s}, 3.81 (3H, s), 4.12 (2H, g,
J= 7.5 Hz), 6.50-6.53 (2H, m), 6.54-6.89 {2H, m), 7.35-7.39 (1H,
m), 7.69-7.72 (1H, m}, 8.97 (1H, brs)

10
Example 13
3-(2, 4-Dichlorophenyl) -8-ethoxy-5-fluorc-1H-gquinolin-4-one
Pale yellow powder (ethyl acetate)
Melting point 236-237°C

15 '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 (1K, m), 7.38-7.45 (2H, m}, 7.64-7.65 (1H, m}, 7.74-
7.75 (1H, m), 11.40 (1H, brs)

20 Example 14
5-Fiuoro-3-(4-methoxyphenyl)-8-morpholin-4-yi-1H-quinolin-4-one
Pale yellow powder (ethyl acetate)

Melting point 249-251°C
'H-NMR (CDCl;) dppm:

25 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
30 5-Fluoro-3-(2-isopropoxy-4-methoxyphenyl)-8-propoxy-lH-guinolin-
4-one
White powder (ethyl acetate)
Melting point 204-206°C
'H-NMR (CDC1,;) dppm:
35 1.09 (3H, t, J=6.3 Hz), 1.23 (3H, s), 1.26 (3H, s), 1.87-2.01 (2H,



1.02(311, t,3=7.3 Hz), 1.33 (3H, t, 3=6.9 Hz),1.75-1.89(2H, ), 4.05-4.14
(411, ), 6.90 (111, dd, 3=8.7 Hz, 3=12.1 Hz), 7.09-7.16 30 (211,n), 7.32-7.36
(1H m,7.52-7.58 (1H, m),7.87(IF!,s),  11.45(1H s)

-68-
m), 3.83 (3H, s), 4.08 (2H, t, J=6.3 Hz), 4,34-4.50 (1H, m),
6.55-6.60 (2H, m), 6.78-6.93 (2H, m), 7.50 (1H, d, J=7.5 Hz),
7.80 (1H, 4, J=7.5 Hz), 8.73 (1H, brs)

5 Example 1%
5~Fluoro-3-(4-methoxy-2-methylphenyl)-8-propoxy-1H-~quinolin-4-one
White powder (ethyl acetate)

Melting point 197-199°C
'H-NMR (CDCls) dppm:

10 1.06 (3H, t, J=6.3 Hz), 1.80-2.00 (2H, m), 2.24 (3H, s), 3.80 (3H,
g8}, 4.07 (2H, t, J=6.3 Hz), 6.70-6.94 (4H, m), 7.07 (1H, 4, J=7.5
Hz), 7.54 (1H, 4, J=7.5 Hz), 8.80 (1H, brs)

Example 17
15 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 (CDC1;) dppm:
1.05 (3H, &, J=7.5 Hz), 1.80-2.00 (2H, m), 3.80 (3H, s), 4.06 (2H,
20 t, J=7.5 Hz), 6.64-6.93 (4H, m), 7.53-7.60 (1H, m), 7.74-7.78 (1H,
m), 8.86 (lH, brs)

Example 18

5-Fluoro-3-(4-methoxyphenyl) ~-8-pyrrolidin-~1-yl-1H-quinolin-4-one
25 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, &), 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
30 (1H, brs)

Example 19
3—(4~Ethoxy-z—methoxyphenyl)~5—fluoro-B—propoxy-1H—quinolin—4~one
Pale brown powder (ethyl acetate)

35 Melting point 118-120°C



Exanmpl e 51 5- Fl uor o- 8- propoxy- 3- pyri di n- 4-yl- 1H qui nol i n-4-one 35 Pal e
brown powder (ethanol) -79- Melting point 259-261C 1H NVR (DMBO-d6) dppm
1.02 (3H, t, 3=7.3 Hz), 1.78-1.86 (2H, m, 4.09 (2H t, 3=6.4 Hz), 6.96
(1H, dd, 3=8.8 Hz, 3=12.0 Hz), 7.19 (111, dd, J=3.8 Hz, J=8.8 5Hz), 7.71
(211, d, 3=6.1 Hz), 8.06 (111 s), 8.52 (2H, d, 3=6.1 Hz), 11.50 (1H, brs)

Exanpl e 52 . 5- Fl uor o- 3- (4- phenoxyphenyd) - 8- pr opoxy- 1H qui nol i n- 4- one 10
Pal e brown povvder (ethanol) Melting point 228-230C 1H NME (DVSO d6) dppm

1.01 (311, t, ' IBPR3(GOL,) Kpph: 1. 85 (211, n), 4.07 (211, t, 3=6.2Hz),

6.90 (1H, dd 2 02 (411, 7.10-7.15 15(2H

7. 34- (7 63 (4H, 3Gn§ (%’i' ' gh (f% 1€z)) 11350(36%‘3 En%@ 5E§n)?i?rplje3§3l O AL

3- (4- Et hyl phedyn (5Htlsub.rd—&@mumﬁymlhh)qplmsiums@- Que, Wit e, 'mwi@a (ﬂti hyl
tate) 20 Mgt t 4153:-154¢, . H- ,

327. 3 ﬁ)z) i I(Q%Bp?i}fl gsH%gz o1 @6%19“%;’20%“ 53 (5 (5§H ”Er 3575

Hz), 4.08 Y 2|—Pr'~’z 364Hz)689(1H ad, 3=8 J= 12.1Hz), 7.10-7.21
(3H n), 7.50 (211, d, 3=8.0 Hz), 257.83 (1H, s), 11 40 (1H, brs) Exanple

Example 20
5—Fluoro—3—(4—isopropoxy-z—methoxyphenyl)~8-propoxy—1H—quinolin—
4-one

10  White powder (ethyl acetate-n-hexane)
Melting point 113-115°C
'H-NMR (CDC1,) dppm:
1.04 (3H, t, J=7.5 Hz), 1.33 (3H, s), 1.36 (34, s), 1.80-1.95 {24,
m), 3.72 (3H, s), 4.03 (2H, t, J=7.5 Hz), 4.50-4.71 (1H, m),

15 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
20 Pale brown powder {ethyl acetate-n-hexane)
Melting point 198-200°C
'H-NMR (DMSO-ds;) dppm:
1.02 (34, t, J=7.3 Hz), 1.78-1.86 (2H, m), 3.75 (3H, s), 4.11 {2H,
t, J=6.4 Hz), 6.93 (2H, d, J=8.8 Hz), 7.38 (1H, dd, J=6.5 Hz, J=
25 12.3 Hz), 7.54 (2H, 4, J=8.8 Hz), 7.81 (1H, s)., 11.50 (1H, brs)

Examplie 22
8-Bromo-5-fluorc-3-(4-methoxyphenyl) - 1H-quinolin-4-one
Pale yellow powder (ethyl acetate)

30 MEltipg 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 (iH, m), 11.20 (1H, brs)

35 Example 23



4- Acet yl phenyl) - 5-f | uor o- 8- pr opoxy- 1H qui nol i n-4-one Pal e red powder

hyl acetate) 30 Melting point 180-181C 1H NMVE (DVSO d6) dppm 0.95 (311,
3=7.5 Hz), 1.71-1.83 (2H, m, 2.51 (311, m, 4.02 (2H, t, 3=6.6 Hz),
.84-6.91 (1H, m, 7.10-7.14 (111, m, 7.72 (211, d, 3=8.4 Hz), 7.87-7.90
311, n), 11.40 (111, bra) -80- Exanple 55 Methyl

-(5-fl uoro-4-oxo- 8- propoxy-1, 4-di hydroquXEEI in-3-yl) benzoate Wiite powder
ethyl acetate) 5 Melting point 201-202C NMVE (DVSO- d6) dppm 1.01 (311,
, 3=7.3 Hz) S1FTort- O1({ 2thodypidngh) (81byrsdiicdn09. oyl 6. 5 He),

6. 90-6. 99 11%@‘?‘3“71 722(111n’) 7.80 (2H, d, 3=8.5 Hz), 7.94-7.98
(311, m, 1 10 Exanpl e 56

5- Fl uor o- 8- pr 8penge QDFGBI( dethpl iediennetd )} car bonyl ) pheny1] - 1Hgui nol i n- 4- one

Pal e red powdggy t 5 Melting point 236-237C 1H NME ( DVSO d6)
dppm 1. 02 (3 éfr}gh}éé '?1&%;3 5%7 9-1.89 (611, m, 3.43-3.49 (4H, m, 4.08

(211, t, Eﬁ% (B1S9de). gpopdH, ), 7.15-7.20 (1H, m), 7.51 (211, d,

278 6 Hz) 7 67712Ho10(4B=8)6 §o-37390 Al 1l , $3.542Q1d, 406 1Hy DI L) Exgnpl e
4- (5- Fl uor o- 45 bx - -84 pfBboLy- I=%-TdHRY drio§di AUH 13- §49 INHEi Festihgl Benzani de
25 Pale b P f t Iy 3 N

(DVEO: &fﬁ?f;@ I g2 (‘%]?Z’* Paghgt SN P P-Eer (i %n§% 397 T, ).
4.08 (2H, Iy 5 § ééﬁe 3(1H M, 7.15-7.20(1H, m), 7.39 (211, d,
303=8.0 HA), 7.67 (2H, d, 3=8.0 Hz), 7.90 (111, s), 11.41 (lH brs) Exanpl e

58 5-Fl uoro- %fﬂ@gnhﬁ y1- 8- propoxy- 1H gui nol i n-4-one Pal e brown powder
(et hyl acet ate i ng point 210-212C -81-
8-~ Cyclopropylmethoxy~5~fluoro~3~(4—methoxyphenyl)-1H~quinolin—4-

one
Pale yellow powder (ethyl acetate-ethanol)
15 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
20 (14, brs)

Example 25
8-(N—Cyclohexyl—N-methylamino)—5-fluoro—3-(4—methoxyphenyl)-lH—
guinolin-4-one

25 Pale yellow powder (ethyl acetate)
Melting point 224-225°C
'H-NMR (DMSO-d;) dppm:
1.00-1.24 (5H, m), 1.53-1.99 (5H, m), 2.65 (3H, ), 3.78 (3H, s),
6.92-6.99 (3H, m), 7.50-7.57 (3H, s), 7.87 (1H, s), 10.93 (1H,

30 brs)

Example 26
N~{3—[5~Fluoro—3-(4—methoxyphenyl)~4~oxo~l,4—dihydroquinolin—8~
vloxylpropyllacetamide

35 Pale brown powder (ethanol)



1H NMR (DVBO- d6) dppm 1.02(3H, t,3=7.4 Hz),1.78-1.90 (211, m),4.10
1

(211, t, 3=6.6 Hz), 6.54-6.56 (1H, n), 6.90-6.99(111, ), 7.15-7.2
7.65(111, m),8.20 (111,s),11.47 (111, brs)

m, 7.64-

10

15

20

25

30

35

(2H,

-71-
Melting point 229-231°C
"H~NMR (DMSO-dg) dppm:
1.80 (3H, s), 1.91-1.96 (2H, m), 3.24-3.31 (2H, m), 3.74 (3H, s),
4.12 (2H, t, J=5.6 Hz), 6.84-7.13 (4H, m), 7.53 (2H, 4, J=8.6 Hz),
7.83 (1#, s), 8.01 (1H, brs), 11.40 (1H, brs)

Example 27
N-{3~[5-Fluoro-3-(4-methoxyphenyl)-4-oxo-1, 4~dihydrogquinolin-8§-
vloxylpropyl lmethanesulfonamide

Pale brown powder {ethanol)

Melting point 120-121°C

‘H-NMR (DMSO-dg) dppm:

1.96~2.06 (2H, m), 2.88 (3H, s), 3.10-3.30 (2H, m}, 3.75 (3H, s),
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 (14, 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-
gquinolin-4-one

White powder (ethyl acetate)

Melting point 267-269°C

'H-NMR (DMSO-dg) dppm:

1.04 (3H, s), 1.06 (34, s), 2.62 (3H, s), 3.10-3.18 (1H, m), 3.76
(3H, s8), 6.90-6.98 (3H, m), 7.47-7.55 (3H, m}, 7.85 (1H, s),
10.94 (1H, brs)



5 Exanpl e 59 5-Fl uoro- 8- propoxy- 3-t hi ophen-2-Y1-1H qui nol i n-4-one Pale red
powder (ethyl acetate) Melting point 211-213C 10 'H NR (DVSO d6) dppm
1.02(311, t,3=7.5 Hz),1.78-1.90 (211, m, 4.10 (211, t, 3=6.5 Hz).
6.92-7.20 (311, m, 7.41-7.59(211, m, 8.34 (111, s), 11.63(111, brs) 15
Exanmpl e 60

3- (5- Fl uor o- 4- oxo- 8- propoxy- 1, 4- di hydrog%pol i n-3-yl)thiophene- 2-
car bal dehyde White powder (ethyl acetate)“Melting point 190-191C 20 1H NWR
(DVSO- d6) dppm
Example 30
5-Fluoro-3- (4-methoxyphenyl) -8- (N-methyl-N-propylamino) -1H-
quinolin-4-one
5 Pale yellow powder (ethyl acetate)
Melting point 145-146°C
'H-NMR (DMSO-d¢) dppm:
0.79 (3H, t, J=7.5 Hz), 1.31-1.45 (2H, m), 2.63 (3H, s), 2.85 (24,
t, J=7.5 Hz}, 3.76 (3H, 5), 6.89-6.97 (3H, m), 7.43-7.54 (3H, m),
10 7.82 (1H, s), 11.07 (1H, brs)

Example 31
5-Flaoro-3-{4-methoxyphenyl)}-8-(4,4,4-trifluorobutoxy)-1H-
quinolin-4-one
15 White powder (ethyl acetate)
Melting point 171-172°C
‘H~NMR(DMSO-ds) dppm:
1.99-2.08 (24, 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)},
20 7.53 (2H, 4, J=8.7 Hz), 7.82 (1H, &), 11.40 (1H, brs)

Example 32
1-{3~[5-fluoro-3-(4~methoxyphenyl)-4-oxo~1,4-dihydroquinolin-g-
vloxylpropyl}-1,3,3-trimethyl urea

25 Brown amorphous solid (diethvl ether)
'H~-NMR (DMSO-dg) dppm:
2.00-2.05 (2H, m), 2.63 {(6H, s), 2.74 (3H, ), 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 (1M,
dd, J=3.9 Hz, J=8.8 Hz), 7.55 (2H, 4, J=8.7 Hz), 7.81 (1H, =),

30 11.40 (1H, brs)

Example 33
3~ (4~Ethoxyphenyl)~5-fluoro-8-propoxy-1H-quinolin-4-one
Pale yellow powder (ethyl acetate) |

35 Melting point 203-205°C



1.01(311, t,3=7.4 Hz),1.79-1.88 (211, m, 4.08(3H,t,3=6.5 Hz), 6.92-7.00
(1112, m,7.18-7.23(111, m, 7.32 (111,d,3=5.0 Hz), 7.98(111,
s),8.04-8.06(111, M, 9.73 (111, s),11.40(111,brs) 25 Exanple 61
3- (4-Di et hyl am nophenyl) - 5-f | uor o- 8- propoxy- 1H qui nol i n- 4- One Wi te powder
(ethyl acetate)
-73~

'H-NMR (DMSO-ds) dppr:

1.02 (3H, t, J=7.3 Hz), 1.13 (3H, t, J=7.0 Hz), 1.76-1.91 (2H, m),

3.99-4.13 (4H, m}, 6.84-6.94 (3H, m), 7.12-7.17 (14, m), 7.50 (2H,

d. J=7.5 Hz), 7.79 (1H, s}, 11.25 (1H, brs)

Bxample 34
S*Fluoro-sn[N~(2—methoxyethyl)~Nnmethylamino]~3~(4—
methoxyphenyl)-1H-quinolin-4-one hydrochloride
Pale yellow powder (ethyl acetate)
10 Melting point 100-101°C
'H-NMR (DMSO-ds) dppm:
2.78(3H, s), 3.08 {2H, t, J=5.3 Hz), 3.33 (3H, s), 3.49(2H, t,
J=5.3 Hz), 3.81 (3H, s), 6.94~7.02 (3H, m), 7.50-7.62 (3H, m),
8.00 (1H, s), 11.16 (1H, brs)
15
Example 35
3~(4—Cyclopropylmethoxyphenyl)-5—fluoro—8-propoxy—lH-quinolin—4—
one
White powder {ethyl acetate)
20 Melting point 162-163°C
'H-NMR (DMSO-ds) dppms:
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),
25 7.50 (2H, &, J= 8.8 Hz), 7.79 (1H, s), 11.25 (1H, bxrs)

Example 36
5—Fluoro—8~(2~methoxyethoxy)—3~(4—methoxyphenyl)-1H-quinolin—4—
one
30 Pale yellow powder {ethyl acetate)
Melting point 142-144°C
'H-NMR (DMSO-dg) 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, d,
35 J=8.4 Hz), 7.82 (1H, s)., 11.10 {14, brs)



Mel ting point 206-207C 30 1H NWMR (DWVSO d6) dppm 1.01(311,t,3=7.4 Hz),
t,3=6.4 Hz),6.71(211, 7.14(1H, m,7,45(2H, brs) 1.79-1.88(2H, d, 3=9.0 Hz),
d,3=9.0 Hz), m,2.90 6.82-6.90 7.76(111, (611, (111, s), s), m, 11.18
4.07 7.09- (111, (2H, -82- -

3- (3, 4- D met hoxypheny1l) - 5-fl uor o- 8- pr opoxy- 1H gui nol i n-4-one Pal e red

powder (ethyl acetate) Melting point 21754218C 5 1H NME (OMSO-d5) dppm
1.02(311,t,3=7.5 Hz), t,3=6.4 Hz),6.85-6.97 7.82(114,s),11.28(114, Exanple
63 1.78-1.88(2H m, (211, m,7.08-7.16 brs) 3.76 (214, (611,s),

Example 37
3-Cyclopentyloxy~5-£fluore-3-(4-methogyphenyl) -1H-quinolin-4-one
Pale yellow powder {ethyl acetate)
5 Melting point 213-215°C

'H-NMR (DMSO-ds) dppm:
1.50-1.70 {2H, m), 1.71-2.00 (6H, m), 3.75 (3H, s), 4.92-4.95 (1H,
m), 6.83-6.95 (3H, m), 7.09 (1H, 44, J=3.9 Hz, J= 8.8 Hz), 7.53
(2H, 4, J=8.6 Hz), 7.80 (1H, &), 11.20 (1H, brs)

1g
Example 38
5-Fluoro-3-{4-methylsulfanylphenyl) -8-propoxy-1H-quinolin-4-one
Pale yvellow powder (ethyl acetate)
Melting point 198-199°C

15 'H-NMR (CDCls) 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, bxrs)

20 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

25 'H-NMR (DMSO-ds) dppm:
1.67-1.75 (iH, 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, &, J=4.6 Hz), 4.25-4.29 (1H,
m), 6.84-6.95 (34, 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)

30
Example 40
5-Fluoro-3- (4~methoxyphenyl)-8-propylsulfanyl-1H-quinolin-4-one
White powder (ethyl acetate)

Melting point 173-174°C

35 'H-NMR (DMSO-ds) dppm:



m,7.30 4.07 (111, (2H, s), 10

5- Fl uor o- 3- ( 6- net hoxypyri di n- 3-y1) - 8- propoxy- 1H gui nol i n- 4- one Wi te powder
(ethyl acetate) Melting point 215-216C 15 1H NVMR (DVSO d6) dppm
1.02(3H,t,3=7.5 Hz), t,3=6.3 Hz),6.81-6.96 m,8.35(111,s),11.39 1.77-1.91
(211, m, (111,bra) (2H M, 7.14-7.19 3.86 (1H, (311, m, s),4.08 7.77-7.99

(2H, (2H, Exanple 64
3- (2, 6- Di met hoxypyri di n-3-y1)-5-fl uoro- 8- propoxy 1H-gU| nolin-4- 20 one Pal e

red powder (et.lopl (:m:ettat 837 Meltziy ng1 pri-nt 54 98u1 98, ' HHAMR24DME01d6) 2 dppm 25
101 s), My 35 tau 497(8hh 7 04 (3w, my, 7.51-7.55 (28, m), 7.79-7.87 (2m,
m), 11.24 (iH, brs)

5 Example 41
8-Cyclobutylmethoxy-5-~f£luoro-3- (4~-methoxyphenyl) ~ 1H-guinolin-4-
one
Pale yellow powder (ethyl acetate)

Melting point 193-194°C

10 *H-NMR (DMSO-ds) dppm:
1.79-1.93 (4H, m), 2.04-2.09 (2H, m), 2.76-2.81 (1H, m), 3.74 (3H,
s), 4.08 (2H, d, J=6.8 Hz), 6.83-6.93 {(3H, m), 7.11 (1H, 4d,
J=3.8 Hz, J=8.8 Hz), 7.52 (2H, d, J=8.6 Hz), 7.82 (1H, s), 11.20
(1H, brs)

i5
Example 42
8-tert-Butoxy-5-£fluoro-3-{4-methoxyphenyl)-1H-quinolin-4-one
Pale brown powder (ethyl acetate-diethyl ether)
Melting point 206-208°C

20 H-NMR (DMSO-ds) dppm:
1.40 (94, s), 3.76 (3H, s), 6.84-6.96 (3H, m), 7.31 (1H, ad,
J=4.3 Hz, J=8.8 Hz), 7.54 (2H, 4, J=8.8 Hz), 7.82 (1H, s), 10.95
(1H, brs)

25 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
3¢ Hz, J= 8.8 Hz), 7.54 (2H, 4, J=8.7 Hz), 7.76 (1H, s), 11.50 (14,
brs)

Example 44
5-Fluoro-8-methoxymethoxy-3-(4-methoxyphenyl) ~1H-quinolin-4-one
35 Pale dark brown powder (dichloromethane-methanol)



7.13-7.17 3=7.3 Hz), t,3=6.3 (111, M, 1.76-1.90(211,s), 3.83(3H,

Hz), 6.39(111,d,3=7.1 Hz), 7.68(114,d,3=7.1 Hz),7.81 s).3.89 6.86-6.94
(1H,s), (311, (1H, 11.23 (111, bra) Example 65 30

3- (2, 5-D nmet hoxyphenyl)-5-fl noro- 8- propoxy-1H gui nol i n-4-one Pal e red
powder (ethyl acetate) Melting point 156-157C 1H NNE (DVSO d6) dppm - 83-
7.73 (1H, s), 11.18 (1H, brs) Exanple 66

8- Cycl opropyl met hoxy- 1- et hyl-5-fl uor o- 3-7(521- met hoxypheny1) - 1H5

qui nol i n- 4- gﬂ_ rgggclpg (ethyl acetate-n-hexane) Melting point 150-152C
1H NNE ( DMVE pprm-’ 1 .34-0.38 s5),3.92 n),7.17 7.98(111, (2H, (2H,
(1H, s) m), G.57-(BH6462H 3976 (3H, s)., 5.20 (2H, s), 6.76-6.87 (3H, m),

7.18-7,23 (1H#, m), 7.52 (2H, 4, J=7.8 Hz), 7.69 (1H, s), 9.68 (1H,
brs)

Example 45
8- (3-Benzyloxypropoxy)-5-£luoro-3-(4-methoxyphenyl)-1H-guinolin-
4-one
bark brown amorphous solid

10 'H-NMR (DMSO-dg) dppm:
2.08-2.13 {2H, m), 3.68 (2H, t, J=6.2Hz), 3.77 (3H, s)., 4.22 (2H,
t, J=6.0 Hz), 4.48 (2H, s), 6.84-6.97 (3H, m), 7.13-7.18 (1H, m),
7.21-7.29 (54, m), 7.55 (2H, d, J=8.7 Hz), 7.76 (1lH, s}, 11.25
(1H, brs)

15
Example 46
8~ (2-Benzyloxypropoxy)-5-fluoro-3-(4-methoxyphenyl)-1H-guinolin-
4-one
Dark brown amorphous solld

20 'H-NMR (DMSO-dg) 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)

25 Example 47
8-Cyclopropylmethoxy-5-fluoro-3-{4-methoxyphenyl)-2-methyl-1H-
quinolin-4-one

Amberlyst 15 (350 mg, a product of Sigma Aldrich Corp.)
was added to a benzene solution (40 ml) of 2-cyclopropylmethoxy-

30 5-fluorcaniline (760 mg, 4.2 mmol) and ethyl c-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 ccoled to room
temperature, the resin was removed by filtration, and the

35 filtrate was concentrated under reduced pressure. Diphenyl ether



3=7.2Hz), 4.60(2H, q, dd,3=4.5 Hz,3=8.9 Hz), 1.27-1.39(4H, m, 3. 75(311,
6.8 Hz),6.91-6.99(311, 7.60(211,d,3=8.7 Hz), Exanple 67 15
Fl uor o- 3- (4- et hoxyphenyl) - 2- net hyI 8- propoxy- 1H qui nol i n- 4- one
5- Fl uor o- 3-1 odo- 2- net hy1- 8- propoxy- 1H qui nol i n- 4-one (400 ny, 1.11 nmol),
4- met hoxyphenyl boronic acid (504 ng, 3.3 mmol),
1, 11 - bi s(di phenyl phosphi no) f errocene dichl oro palladium (I1)-dichloro
nmet hane conpl ex (FdC12(OPPF)) (100 ng, 0.12 nmol) 20 and a 2N sodi um
carbonat e aqueausl s Gkt b@ded toMpe %&Ea@d%ddtﬁleln&x%f@%gxﬂ@éﬂé@ne (3 nl),
and the mxture was h d at 170C for 10 mnutes (mcrowave reactor). The
reaction mXtaré Hhad™ %gf‘)eté?ftfaﬁ PUbHPERnpErattr BOT éLnBO‘F’f IFESF i Wt h Celite
was carri ed Thet reddicohi hixiatre was c@bﬁéacﬁoedommtﬁbn@bﬁhtwé)ﬁﬁal‘@ﬂamaﬂd 25
washed with ani er dried o e rous neS| um
sul fate, éﬁ@hg‘% 1i:o%cenjéraaté"al %L m@bfué‘sa"%? &P e was then
purifi ed5by1®lthaml geBocoliunn sohr anmat egeagamfﬁdﬂqﬁﬁc@ueﬁejetbane . methanol =
100 : 0 -4 %nc%&gratgﬁeuﬁgg ;:E&%e%r @ggg%ufgasaﬁg %ngégftﬁ%l H’nder reduced

0 was re

pressure, and the residue rystall'i zed rome dCetate to
t her eby obt &"ﬁﬁr!%@%%gzw fﬁ@mwgywe’eate to thereby obtaln 120 mg of

5-f| 3- Sy BhEOM D 4- | d:
el%uolrvglumg oL PO ! H- '\:%16}0 Megﬂ%%s'lﬁ%’g&o 34(322(3 Eylg =7.3

1.79-1 ?’%?Pen}f}) Hmoghy i}~ g)lln%llwe‘s‘l(mq (ymsdl- 8),. 4.10 (211, t,

525, 5 M1, Gie93y %'éiﬁ@wsmsgé 07-7.09 (2H m, 7.72-7.73 (111, n), 7.83
(1H, s), The conpounds of the follow ng

Exanpl es 68 1?3"%"5 %?%65 p‘?@ﬁ‘ar ed in the sane manner as the above Exanple
67, using co.sespadi(pg, sﬁ)a,rml a.g-mler(nal S, 1. Examlve(ﬁ& m), 2.23 (3H,

5- Fl uor o- 2- et OpoXy Y, 11H—qU|noI|n 4-0ne 10 Wi te
powder (et h;ﬁ g%etsgt(ggl h@ltﬁn%fp@lﬁ 3193%192%2 V118 RRES (BVESE déY? - dppm
0.99(311,t, 736F-5 gz 3H, m), 10.62 (1H, brs)

15

d,
3=
5-

The compound of the following Example 48 was prepared
in the same manner as the above Example 47, using corresponding

starting materials.

20 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-ds) dppm:

25 0.98-1.05 (6H, m), 1.80-1.89 (2H, m), 2.56 (2H, t, J=7.5 Hz),
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 {1H, brs)

Example 49
30 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{IL)-
35 dichloromethane complex (PACL,(DPPF)) (76 mg, 0.093 mmol), and 2N



1.77-1.89 (211, m,2.27 (3H, s),4.12 (211, t,3=6.7 Hz), 6.85-6.93 (I H M,
7.16-7.21(1H, m, 7.38-7.43 (111, 15 m,7.63-7.67 (1H m. 8.40-8.50 (2H,
m,10.70 (111, brs) Exanpl e 69

5- Fl uor o- 2- net hy1- 8- pr opoxy- 3- pyri di n-4-y1- 1H qui nol i n- 4- one White powder
(ethyl acetate) 20 Melting point 265-266C 1H NVR (DWVSO d5) dppm 0.99(311,
t, 3=7.5 Hz), 1.78-1.92(2H nm, 2.28 (31_17,8“"3), 4.12 (2H,

sodium carbonate aqueous solution (2.54 ml) were added to the
resulting suspension in that order. The mixture was stirred at
90°C for 2 hours under a nitrogen atmosphere. After the reaction
mixture was cooled to room temperature, water was added, and the
5 resulting mixture was extracted with ethyl acetate. The organic
layer was concenirated under reduced pressure, and the residue
was then purified by silica gel column chromatography
{(dichloromethane : methanol = 15 : 1). The purified product was
concentrated under reduced pressure, and then recrystallized from
10 ethanol to thereby obtain 185 mg of powdery pale brown 5-fluoro-
8-propoxy-3-pyridin-3-yl-1H-quinolin-4-one (yield: 36%).
Melting point 234-236°C
*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),
15 6.93 (1H, dd, 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, d, J=2.1 Hz), 11.55 {(1H, brs)

The compounds of the following Examples 50 to 66 were
20 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-1lH-quinolin-4-one
25 Pale yellow powder (ethanol)

Melting point 176-177°C

H-NMR (DMSO-dg) dppm:

1.02 (3H, &, 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, 4dd, J=8.7 Hz, J=12.1 Hz), 7.09-7.16
30 (2, m), 7.32-7.36 (1H, m), 7.52-7.58 (1H, m), 7.87 (1lH, s8),

11.45 (1H, s)

Example 51
5-Fluoro-8-propoxy-3-pyridin-4-yl-iH-quinolin-4-one

35 Pale brown powder (ethanol)



t,3=6.8 Hz), 6.86-6.94 (1H, nm),7.17-7.21 (111, m), 7.25 (21-1, d, 3=6.0
Hz), 8.55 (211, d, 3=6.0 Hz), 10.72 (1H, brs) 25 Exanple 70

5- Fl uor o- 2- met hy1- 8- propoxy-3-(4-trifluoromethoxyphenyl)-11-3qui nolin-4-one
Pal e yel | ow powder (ethyl acetate) 30 Melting point 167-168C 1H NWVR
(DVBO-d6) dppm 0.99(311, t,3=7.3 Hz), 1.78-1.92 (211,m, 2.25 (311,
s),4.10 (211, t,3=6.6 Hz), 6.83-6.92 (11_]7,9nj , 7.15-7.20 (111, m, 7.31-7.38
(411, m,10.64 (111, brs)

Melting point 259-261°C

'H-NMR (DMSO-d¢) dppm:

1.02 (3H, t, J=7.3 Hz), 1.78-1.86 (24, m), 4.09 (2H, t, J=6.4 Hz),

6.96 (1H, &4, J=8.8 Hz, J=12.0 Hz), 7.19 (1H, dd, J=3.8 Hz; J=8.8
5 Hz), 7.71 (2H, 4, J=6.1 Hz), 8.06 (1H, =), 8.52 {(2H, 4, J=6.1 Hz),

11.50 {1H, brs)

Example 52

5-Fluoro-3-{4-phenoxyphenyl) -8-propoxy-1H-guinolin-4-one
10 Pale brown powder (ethanol)

Melting point 228-230°C

"H-NMR (DMSO-dg) dppm:

1.01 (3", t, J=7.3 Hz), 1.77-1.85 (2H, m), 4.07 (2H, t, J=6.2Hz),

6.90 (14, 4d, J=8.8 Hz, J=12.1Hz), 6.97-7.02 (4H, m}, 7.10-7.15
15 (2H, m), 7.34-7.63 (4H, m), 7.88 (1H, s), 11.40 (1H, brs)

Example 53
3-{4-Ethylphenyl}-5-£fluoro-8-propoxy-1H-guinolin-4-one
White powder (ethyl acetate)
20 Melting point 153-154°C
*H-NMR (DMSO-ds) dppm:
1.02 (34, t, J=7.3 Hz}, 1.17 (3H, t, J=7.5 Hz), 1.78-1.86 (2H, m),
2,59 {(2H, g, 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),
25 7.83 (1H, s}, 11.40 (1H, brs)

Example 54
3-{4-Acetylphenyl)~5-fluoro-8-propoxy-iH-guinolin-4-one
Pale red powder (ethyl acetate)
30 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)
35



-85- Exanple 71

3-(4- Et hyl phenyl) - 5-fl uoro-2- net hyl- 8- propoxy-1H gui noli n-4-one Pale red
powder (ethyl acetate) Melting point 221-222C 5 1H NVR (DMSO d6) dppm
0.99(311, t,3=7.3 Hz),1.18(3H,t, 3=7.5 Hz), 1.80-1.89(211, m, 2.23(311,
s),2.58 (2H,g9,3=7.5 Hz), 4.10 (2H, t,3=6.6 Hz),

-80-
Example 55 .
Methyl 4-(5-fluoro-4-oxo-8-propoxy-1,4-dihydroguinolin-3-yl)
benzoate
White powder (ethyl acetate)}
5 Melting point 201-202°C

'"H-NMR (DMSO-ds) dppms:
1.01 (3H, &, J=7.3 Hz), 1.77-1.91 (2H, m), 3.86 (3H, s), 4.09 (2H,
t, J=6.5 Hz), 6.90-6.99 (1H, m), 7.17-7.22 (1H, m), 7.80 (2H, 4,
J=8.5 Hz), 7.94-7.98 (34, m), 11.48 (1H, brs)

10
Exzample 56
5-Fluoro-8-~propoxy-3-[4-(pyrrolidine-1l-carbonyl)phenyl]-1H-
quinolin-4-one
Pale red powder {ethyl acetate)

15 Melting point 236-237°C
'H-NMR (DMSO-ds) dppm:
1.02 (3H, t, J=7.4 Hz), 1.79-1.89 (6H, m), 3.43-3.49 (4H, m),
4.08 (24, t, J=6.5 Hz), 6.89-6.97 (1H, m}, 7.15-7.20 (1H, m),
7.51 (24, 4, J=8.6 Hz), 7.67 {(2H, 4, J=8.6 Hz), 7.90 (1H, s),

20 11.40 (1H, brs)

Example 57
4-(5-Fluoro-4-oxo-8-propoxy-1, 4~dihydrogquinolin-3-y1)-N,N-
dimethylbenzamide
25 Pale brown powder (ethyl acetate)
Melting point 235-237°C
'H-NMR (DMSO-ds) 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,
30 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-1H-quinclin-4-one
Pale brown powder (ethyl acetate)

35 Melting point 210-212°C



6.82-6.89 (111, m, 7.08-7.22(5H m, 10.53 (1H, brs) 10 Exanple 72

5- Fl uor o- 2- net hyl - 8- propoxy- 3-t hi ophen- 2-y1- 1H gui nol i n- 4-one \Wite powder
(ethyl acetate) Melting point 233-234C 1H NVR (DMSO d6) dppm 150. 98 (3H,
t, 3=7.3 Hz), 1.77-1.89 (211, m, 2.46 (311, s), 4.11 (2H t, 3=6.8 Hz),
6.86-7.20 (4H, m, 7.52-7.55 (111, n), 10.70 (111, brs) Example 73 20
3-(4-Di nmet hyl am nophenyl) - 5-f | uor o- 2- net hyl - 8- pr opoxy- 1Hgui nol i n- 4- one

Wi te powder (ethyl acetate) Melting pofht 255-257C 25 1H NMR ( DVSO- d6)

dppm 1. 00( L 3=7.5.Hz). 1 80-1.90(211, s),4.11(211,t, 3=6. 6Hz), 6. 72( 211,
m, 7. 00( 2H, %‘%@% &“Z?ﬂ"?;s.zf??‘?: 17 m), 2. 26(311, d, 3=8.7 Hz),
1.02 (3H, t, J=7.4 Hz), 1.78-1.90 (2H, m), 4.10 {2H, t, J=6.6 Hz),

6.54-6.56 (1H, m), 6.90-6.99 (1H, m), 7.15-7.21 (2H, m), 7.64~
7.65 {(1H, m), 8.20 (1H, s), 11.47 (1H, bxrs)

Example 59
5-Fluoro-8-propoxy-3-thiophen-2-yl-1H-quinolin-4-one
Pale red powder (ethyl acetate)
Melting point 211-213°C
10 'H-NMR (DMSO-dg) dppm:
1.02 (3H, t, J=7.5 Hz), 1.78-1.90 (2H, m), 4.10 {(2H, t, J=6.5 Hz),
6.92-7.20 (34, m), 7.41-7.59 (2H, m), 8.34 (1H, s), 1l1l.63 (1H,
brs)

15 Example 60
3-(5—Fluoro-4~oxo—8—propoxy-l,4—dihydroquinolin—3—y1)thiophene-z-
carbaldehyde
White powder {ethyl acetate)

Melting point 190-191°C

20 'H-NMR (DMSO-ds) 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 (1H, s), 11.40 (1H, brs)

25 Esxample 61
3- (4-Dimethylaminophenyl) -5-fluoro-8-propoxy-1H-quinolin-4-one
White powder (ethyl acetate)

Melting point 206-207°C
'H-NMR (DMSO-dg)} dppm:

30 1.01 (3H, 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 (iH, m), 7.09-
7.14 (1H, m), 7,45 (2H, 4, J=9.0 Hz), 7.76 (1H, s), 11.18 (1H,
brs}

35 Example 62



(11-1,m, 10.45 s),2.91 6.80-6.89 (111, brs) (611, (111, Exanple 74 30

5- Pl uor o- 3- (4-fl uorophenyl) - 2- et hyl- 8- pr opoxy- 1H gui nol i n-4-one Pal e brown
powder (ethyl acetate) Melting point 196-197C ' H NAR (DVSO d6) dppm

1.00 (311, t, 3=7.3 Hz), 1.80-1.91 (211, m), 2.25 (311, s), 4.12 (2H, 35t,
6.8 Hz), 6.84-6.92 (111, m), 7.15-7.29 (511, m, 10.06 (111, brs) -86-
Exampl e 75 -82-

3-(2, 4- D met hoxyphenyl) - 5-fl uor o- 2- et hyl - 8- pr opoxy- 1H qui nol i n4-one 5 Pal e
br own powder BQeBrMDmemcaiy@)xem)HsnglmmB {0 okQ 1 CH-AddiNVRU{{AVEQ2d6) dppm
0.99 (311, t 2.11 (31-1, s), 3.65 (311, s),
3.78 (3H, s) Pai ’5’% Eﬁdﬁr (ggmél %gﬁz%ée]’a 51.6.59 (2H n), 106.80-6.94
(21-1, m, 7M¢1’e57ngli>o(uiﬂm7n)118"mo 47 (111, brs) Exanple 76

5- Fl uor o- 3- f ug.afm2 1 02d ’éé%s}n 8- propoxy- 1H qui nol i n-4-one Pal e brovvn
powder (et hyl acet ate ting point 203-204C 1H N14E (OMSO d6 gm
0.99(311, %, t.8%6(3. HE), J=ri7) 57Hashﬁ 76-3888 4 2Hy)m) 6.35766(FU S1H, 4157, (2
1.78-1.89 (111, M. 47HBY : .68-6 2L (2h, ST 760677, 66694 Hm)( 13 1agM(a#0. $6

11, 111 4.
(311, m, ( szsem, 5), 11.28 (1H, brs)

Example 63
10 5-Fluoro-3-(6-methoxypyridin-3-yl)-8-propoxy-1H~quinolin-4-one
White powder (ethyl acetate)
Melting point 215-216°C
‘H-NMR (DMSO-ds) dppm:
1.02 (3H, t, J=7.5 Hz), 1.77-1.91 (2H, m), 3.86 (3H, s}, 4.08 (2H,
15 t, J=6.3 Hz), 6.81-6.96 (2H, m), 7.14-7.1% (1H, m), 7.77-7.99 (2H,
m), 8.35 {1H, s), 11.39 (1H, brs)

Example 64
3-(2,6-Dimethoxypyridin-3-yl)-5-fluoro-8-propoxy-1H-guinolin-4-
20 one
Pale red powder (ethyl acetate)
Melting point 198-199°C
‘H-NMR (DMSO-dgs) Appm:
1.01 (3H, t, J=7.3 Hz), 1.76~1.90 (2H, s), 3.83 (3H, s). 3.89 (3H,
25 s), 4.07 (2H, t, J=6.3 Hz), 6.39 (1H, d, J=7.1 Hz)}, 6.86-6.94 (1lH,
m), 7.13-7.17 (1H, m), 7.68 (1H, 4, J=7.1 Hz), 7.8l (1H, s),
11.23 (1H, brs)

Example 65
30 3-(2,5-Dimethoxyphenyl)-5-filuoro-8-propoxy-1lH~quinolin-4-one
'Pale red powder (ethyl acetate)
Melting point 156-157°C -
‘H-NMR (DMSO-dg) dppm:
1.03 (34, t, J=7.3 Hz), 1.80-1.90 (2H, m), 3.65 (3H, s}, 3.71 (3H,
35 s), 4.09 (2H, t, J=6.3 Hz), 6.87-6.91 (4H, m}, 6.94-6.95 (1H, m),



6.86-6.95 m (211, (1H 20 Exanple 77

5- Fl uor o- 3- (4- net hoxyphenyl) - 8- propoxy-2-tri fl uoronet hyl- 1Hqui nol i n- 4- one
Wit e powder (n-hexane-ethyl acetate) 25 Melting point 170-171C 1H NWR
(HVBO de) dppm 1.00 (311, t, 3=7.3 Hz), 1.76-1.90 (211, n), 3.80 (3H, s),
4.11 (2H, t, 3=6.5 Hz), 6.98 (211, d, 3=8.7 Hz), 7.15-7.25 (411, m, 10.11
(1H, brs) 30 Exanple 78

5- Fl uor o- 3-furan-2-y1- 8- propoxy- 2- trlfluoronethyl 1H-guinolin-4- one Pale

yel | ow powdey {n{hgxane- ei my (agetmt:n) 35 Melting point 134-136C -87-
1H—NIVR(DIVBOd6) dppm 0.99 (311, t, 3=7.5 Hz), 1.76-1.90 (211, m, 4.11
(21!, - 3=6.6 Hz), 6.59-6.65 (21!, m, 7.21-7.33 (21!, m, 7.81 (111, m,

%0(380-(”% e dophemi) 5. e 1 in-a
- (4-Di net hy| am en Xy - i qui nol i n-
-one Pal e ye+ gWPé}lim Fih‘??%’x n%gt@f%hgﬂ gg‘&%’%/ 5 ;‘E ng%& 176-177C
1H NML ([H\/BQ;@S))oldppcmonﬂa 00 (31!, t, 3=7.4 Hz), 1.76-1.91 (21!, ), 2.94

S5 b 1h) A (R @%%aﬁ%'{%%@%rs? 15 Bxamle 80 -

3- (4- Et hyl phesivtlingSedinkon e -8:52f©poxy- 2-tri f | uor onet hy1- 1Hqui nol i n- 4- one
Wi te powder:LH(_ﬂmk\nemg gt)h&bprg,cet ate) 20 Melting point 187-188C 1HNMR

(DVMSO- d6) dppm
0.34-0.38 (2H, m), 0.57-0.64 (2H, m), 1.27-1.39 (4H, m), 3.75 (3H,

10  s), 3.92 (2H, 4, J=7.2Hz), 4.60 (2H, g, J=6.8 Hz), 6.91-6.99 (3H,
m), 7.17 (1H, dd, J=4.5 Hz, J=8.9 Hz), 7.60 (2H, d, J=8.7 Hz),
7.98 (1H, s)

Example 67

15 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 dichlioro palladium
(I1)-dichloxo methane complex (PACl.(DPEF)) (100 mg, 0.12 mmol)

20 and a 2N sodium carbonate aquecus 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

25 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

30 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-dg) dppm:

35 0.98 (34, t, J=7.3 Hz), 1.79-1.90 {(2H, m), 2.23 (3H, s), 3.76 (3H,



1.00 (31!, t, 3=7.3 Hz), 1.20 (311, t, 3=7.5 Hz), 1.77-1.91 (21I m,
2.62-2.71 (211, q, 3=7.5 Hz), 4.12 (211, t, 3=6.6 Hz), 7.13-7.29 (61!, m,
10. 23 (111, brs) 25 Exanple 81

5- Fl uor o- 3- (4-f | uor ophenyl) - 8- pr opoxy-2-trifl uoronet hyl- 1Hqui nol i n- 4- one
Brown powder (n-hexane-ethyl acetate) 30 Melting point 154-155C

1H N(DVMBO- d6) dppm 1.02 (311, t, 3=7.3 Hz) 1.81-1.89 (211, m, 4.13 (211,
t, 3=6.5 Hz), 7 10-7.31 (411, m, 7.80- %436 (111, m, 8.08 (111, s), 10.24

(111, brs) gy¢ 41@2519'%8?1 .5 Hz), 6.93-6.95 (2, m), 7.07-7.09 (2H, m),
5- Fl uor o- 8- pf opoxy- 4 trlfluororrethoxy hen

1)-2-
trifluoronethy 71I3|3q(111‘h-olmi)n 1-Bnd1Pal® 1 68- YodEr PFihexane- et hyl acet at e)
5 Mel ting poi nt 143-144C 1H NM R (DVBO-d©) dppm 1.00 (31-1. 1, 3=7.3 k).

ér Z)7- iOQJEXngréllé ?3’ A'fl‘h%azcngn%plo}mdts’of the fol]?ow:LnglExamp (gsljto 5’?, ’we%:%' 44 (1H

5- Fl uor o5 2- b@@;ﬁﬁ@@yhn?}tﬂésﬂﬁé hestyipBesy heSapsap Gxymitd gui, moding 4- one Wiite
powder (et hyI acet a sga an N%I tl poi nt 195-197C 151H NVR ( DMSO- d6)
dppm 7 Qf-ii‘)a (611, d,

Example 68
5-Fluoro-2-methyl-8-propoxy-3-pyridin-3-yl-1H~quinolin-4-one
16 White powder {(ethyl acetate)
Melting point 190-192°C
'H-NMR (DMSO-ds) dppm:
0.99 (3H, t, J=7.5 Hz), 1.77-1.89 (2H, m), 2.27 (3H, s), 4.12 {2H,
t, J=6.7 Hz), 6.85-6.93 (1H, m), 7.16-7.21 (1H, m), 7.38-7.43 (13,
15 m), 7.63-7.67 (1H, m). 8.40-8.50 (2H, m}, 10.70 (1H, brs)

Example 69
5-Fluoro-2-methyl-8-propoxy-3-pyridin-4-yl-1H~quinolin-4-one
White powder (ethyl acetate)

20 Melting point 265-266°C
'H~-NMR (DMSO-d;) dppm:
0.99 (3", 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 (14, m), 7.25 (2H, d,
J=6.0 Hz), 8.55 (2H, d, J=6.0 Hz), 10.72 (1H, brs)

25 '
Example 70
5-Fluoro~2—methy1—8~propoxy-3—(4—trifluoromethoxyphenyl)-1H—
guineolin-4-one
Pale yvellow powder {ethyl acetate)

30 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 (1H, brs) '

35



7.0 Hz),1.78-1.92(2H, n), 2.86-2.97 (1H, m, 3.77 (3H, s), 4.13 (21-!,
3=6.4 Hz),6.84- 7.22(6H m,8.98 (111, brs) 20 Exanple 84

Fl uor o- 3-furan- 2-y1- 2-i sopr opyl - 8- propoxy- 1H qui nol i n- 4-one White powder
et hyl acetate-n-hexane) Melting point 113-114C 25 1H NVR (DVBO d6) dppm
.99(311,t,3=7.5 Hz),1.21(611,d,3=7.0 Hz), 1. 80-1. 89

3.11-3.16(111, m, 4. 12(21-1,t,3=6.4 Hz), 6,48-6. 54(2H,
6.90-6.98(1H,nm,7.20-7.25(1H, M, 7.69-7. 707111, M, (2H mM, 9.29 m, (1H,
brs) Example 71

3-(4-Ethylphenyl) -5-fluoro-2-methyl-8-propoxy-1H-quinolin-4-one

3
t
5
(
0

Pale red powder (ethyl acetate)
Melting point 221-222°C

5 ‘*H-NMR (DMSO-dg) dppm:
0.99 (3H, t, J=7.3 Hz), 1.18 (3H, t, J=7.5 Hz), 1.80-1.89 (2H, m),
2.23 (3H, s), 2.58 {2H, ¢, J=7.5 Hz), 4.10 {(2H, t, J=6.6 Hz),
6.82-6.89 (1H, m}, 7.08-7.22 (5H, m), 10.53 (1H, brs)

10 Example 72
5-Fluoro-2-methyl-8-propoxy-3-thiophen-2-yl-1H-quinolin-4-one
White powder (ethyl acetate)

Melting point 233-234°C
'H-NMR (DMSO-d¢) dppm:

15 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
20 3—(4~Dimethylaminophenyl)—5—fluoro-2~methyl—8—proboxy—1H—
guineolin-4-one
White powder {ethyl acetate)
Melting point 255-257°C
'H-NMR (DMSO-ds) dppm:
25 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, d, J=8.7 Hz), 7.11~7.17 (1H, m), 10.45 (1H, brs)

Example 74
30 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-dg) dppm:
1.00 (3H, t, J=7.3 Hz), 1.80-1.91 (2H, m), 2.25 (3H, s), 4.12 (2H,
35 t, 6.8 Hz), 6.84-6.92 (1H, m), 7.15-7.29 (5H, m), 10.06 {1H, brs)



30 Exanple 85

5- Fl uor o- 8- pr opoxy- 3-t hi ophen-2-y1-2-trifluoronethyl-1H qui nolin4-one Pal e
yel | ow powder (ethyl acetate-n-hexane) Melting point 149-150C 35 1H NWMR
(DMBO-d6) dppm -89- 1.00 (3H, t, J=7.4 Hz), 1.76-1.90 (2H, m, 4.11 (2H,
t, 6.4 Hz), 7.10-7.30 (4H, nm), 7.72-7.75 (1H, m, 10.52 (1H, brs) Exanple
86 5 5-Pl uoro-8-furan-2-yl-3-(4-nethoxypdwenyl)-1H qui nol i n-4-one

8- br ono- 5- f | uor o- 3- (4- met hoxyphenyl) - 1H qui nol i n- 4-one (150 ng, 0.43 mmol),
2-furan boronic acid (145 ng, 1.3 mol),

1,1 -bis(di pﬁ%}&ﬂlgh%phi no)ferrocene dichloro palladium((Il)-

di chl or onet hane conpl ex (PdClZy%qODPF) (35 ng, 0.04 mmol ) and a 2N 10 sodium
car bonat e aqdeClrd -BEreitoFHPRan) Y 5 raddae thyl 18 Rrogorit HodyéedldRe (3
m), and thestgpd ure was heated at 180C for 10 mi nutes (m crowave reactor).
After the_reaction m xture was cooled to roomtenperature, dichloronethane
was added® ahdft& RERYR iAFST| G-t HPC8P e was carried out. The filtrate
was 15 extr agdadny pdidi ebborgvet hane and washed with water. The organic

| ayer was dr%iiegmgv I §ngydr ous magnesi um sul fate, and then concentrat ed
under reduced prés 48P 8PPBEi due was then purified by silica gel colum
chr omat ogr apbyoq dBrhl ©r aet hame),. 1The-pwei {2ed pr.odutt (8BS epncewrbr asked
under reduced, pr.essu d t resi du recrystalli om

n- hexane- et hg} ! 5’62§a{3§1't %?t h%'(r)leob E}(I)bl(::;ca{i g"%o%\%sr%d 'o%' p%ve\jdélf)yégﬁi %‘Lt | y orange
5-fl uor ot®- § Bl- 24 y(H3- (i, MbtileXyPhdafl ) mLHiGuihol ith- brohe (yiel d: 70% .
Mel ting point 209-211C 1H NWR (DVBO d6) dPpm 253.79 (311, s), 6.74-6.77
(1H, m, 6.96-7.00 (311, m, 7.07-7.15 (111, m, 7.55-7.59 (2H m,
7.81-7.93 (3H#ampde, 7641. 00 (111, brs) The conpounds of the

foll owi ng Ex I _adpdn 88 ehe a ' s(?m% s the above
Exanpl e 86, ﬁéﬁilr$%§%gjcorres%o%%izng@glﬁgr'?%dﬂr}%?g??a S. o%ﬁog@m

5- Fl uor o- 3- (Elaln”egﬁ‘é)‘%ym‘i’é’ﬁ?{) (eghghi 3pHede3- y1- 1H qui nol i n- 4-one Pal e yel | ow
powder (#f hykeB398L3SInt32088)ddA0 point 183-184C -90- 1H NMOR ( DMSO- d6)
dppm 3.76 {311 6,.93-7.09 (311, nm, 7.30-7.32 (1H, n), 7.49-7.54 .
(311, ), 7.7cMR S14¢} APPMY0. 64 (111, brs) 5 Exanple 88

8- Benzo[ b] t ho aheBH 2-. 10571 b upd )0- 3- (g-1mebhoxy pheny 2) 41t3gyi BY| in4oongnPal e

Yopm 376 (a1Po0ey ME i 61ke et Y A 36576 R0 () of 06347 (o
(211, m. 7.:84-7.99-1301(1¥) m)L17087(71 6%, (IH,Sh), 10.66 (1H, m)
20
Example 77
5~-Fluoro-3-(4-methoxyphenyl ) - 8-propoxy-2~trifiluoromethyl-1H~-
quinoliin-4-one
White powder {(n-hexane-ethyl acetate)
25 Melting point 170-171°C
‘H-NMR (DMSO-ds) dppm:
1.00 (38, 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}, 10.11
(1H, brs)
30
Example 78
5-Fluoro-3-furan-2-yl-8-propoxy-2-trifluoromethyl-1H-quinolin-4-
one
Pale yellow powder {(n-hexane-ethyl acetate)

35 Melting point 134-136°C



Exanpl e 89 15 4-(5-Fl uor o-4- oxo- 8- propoxy- 1, 4-di hydr oqui noli n- 3-yl ) benzoi c
aci d Met hyl

4- (5-fl uoro-4- oxo- 8- propoxy- 1, 4-di hydr oqui nol i n3-yl ) benzoate (330 ng, 0.93
mmol ) was suspended in a m xed solvent of ethanol (3 m) and THE (3 m). A
1. 24N |i t hi um hydroxi de aqueous solution (2 m) was added, and the m xture
was 20 stirred at roomtenperature for 3 hours. Water was added to the
reaction m xture, and then the resultlnﬁ m xture was extracted with

di chl or onet hangw TRAs@'PrNpr.ayer was washed with water, dried over
magnesi um sul fate, and con Ntrated to dryness under reduced pressure to

t her eby obt &: ﬁ%()"ﬂ*nﬁ of =héwdel y Wtfisré. 20 ((3H,26), 4.11 (2H, t, J<6.6 Hz),

fl uoro-4- ox@-89p 1,.4-d oqyi i Ry 3-ylgqb a hgl d: 959 .
L NVE (VB 08y e ry 81 EE03ST. R Bd Y aptaadg S o fift

4.09- 4. 14( 287s¢ J=6.4 Hz), 6.85-7.24(311, n), 7.75-7.78(211, m),
7.92-7.95(211, m, 3011.51(1H, brs), 12.84(111, brs) Exanple 90

5- Fl uor o- 3- %4:3&n&<phol i ne-4-carbonyl ) pheny1] - 8- pr opoxy- 1Hqui nol i n- 4- one
354- ( 5- Fl uor82#e6%d?8- pr opoxy- 1, 4- di hydr oqui nol i n-3- ~-91- yl)benzoic acid

(260 ng, O. 'B@(mmﬂn)ethﬁm:tﬁhhabhétﬁjl()gg Bludto-&- ﬂfb}jﬁxﬁ}airtr\m:éﬂ&%tﬂgl—o- 99
nmol ) and géilnoéu - 99 mol ) were added to DMF (10 nml), and the
3t °6‘

m xture was st 3mterrperature for 15 hours. The reaction m xture
was concent Paiectfﬁluwckwwdeed(meré:mnesesmye aagichitee resi due was then

purified, by ica um..chr omat ogr aphy (di chl oromet hane net hanol =
30 : goThgg%%rrﬁrp E)Clgdug% s concentrated under reduced pressure, and

t he reS|due "HdBRr éBMSBt0a) |dpped from ethyl acetate to thereby obtain 80 ng
of powdery whié e e f kuo 0
( 't .‘fﬂri h ,8]1 TESLOL (2 m), 204, (GH S) o 4L (B

(nor phol i ne- 4- car bonyl ) phe 4-one
Mel ting poi it >362880 1‘1~|—7F§<IIVF3}( DﬁBOTTﬁ‘y)B Hpﬁ)m'? P30226 3K, U= 83‘3:1‘124 Hz),

1.80-1.89 (2I—b1_n§ ,2439;9 %)eoldzyd {m“ pk5y4. 09 (2H, t, 3=6.5 Hz), 6.89-6.98
(1H m, 7.16-7.21 ( , 211, d, 3=8.3 Hz), 7.69 (211, d, 3=8.3

7.8 (1H, s), 11.41 (lH, brs) Exarrple 91 20 |
5 FI uoro 3- Eﬂaﬂ@l&ebmhenyl) 1- et hy1- 8- pr opoxy 1H qui nol i n- 4-one

Sodi um hydr'gd? L'fg?’%l n oil was added to a DMWF sol ution

(30 m1) ot B A R R T BB PO 1 O SRR ot 1B 4. one. (400

ng, 1.22 mabynollihedndnd ure was stirred at roomtenperature for 15 m nutes.

Met hyl |od| 225 5.1.6 was .added thereto, and then the

resul ting mxqf{Jré’o\vxggfs&ﬁ'}l?’é%f’eggﬂ%%rﬁqeéﬁgﬁ ature for 19 hours. Water and

et hyl azxet aMelmfgegaddedsvemd?e reaction mxture to separate the m xture

into two | ayg 5}%0 I | ayer was washed with water, dried over

anhydr ous SOdI umg fig)aq%ﬁrd then concentrated under reduced 30 pressure.

The resi duelvs (BHent pulH7.-Bedz by 1sizhi €3H.gel, e uinizohr bnHt-dgPAph3H,( mhexane
GLiyl acehBnial (o) g, 100 BURLT L ofl BT eSO s PRLANt S afeg ypder

reduced pressure, residue was recrystal’lized fr acetate to
t her eby obt &% 365 h‘b?@f (pBwdersy pal e yel | ow
5-fl uorgs 3- (4- net hoxyphenyl) - 1- met hyl- 8- 35 propoxy-1H qui nol i n- 4-one
(yield: 729 -92 I\/EI ting point 147-148C
xample
5-Fluoro-3-{4-~£luorophenyl)-8-propoxy-2-trifluoromethyl-1H~
guinolin-4-one
Brown powder (n-hexane-ethyl acetate)
30 Melting point 154-155°C
'H-NMR (DMSO-ds) dppm:
1.02 (3H, 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)
35



1H NVE (DMSO-d6) dppm 0.98 (3H, t, 3=7.5 Hz), 1.77 (211, m, 3.76 (311,
s), 3.98 (211, t, 3=6.4 Hz), 4.08 (311, s), 6.91-7.01 (3H, m, 7.19-7.24
(11-1, m, 57.57-7.61 (211, m, 7.96 (111, s) The conpounds of
the follow ng Exanples 92 to 94 were prepared in the sane manner as the
above Exanpl e 91, using correspondi ng starti ng materials. 10 Exanple 92
1- Et hyl- 5-fl uoro- 3- (4- net hoxypheny1l) - r opoxy-1H qui nol i n-4-one 15 Wite
powder (et hyI acetate) Melting point 1 =125C 1H NVE (DVBO- d6) dppm

1.00( 311, %% ) 1 29(311,t, 3=6.8 Hz), 1.79-1.88(211, m, 3.76(311,
a),4.03 ( 2Ht 5 452(2H ,3=6.8 Hz), 6.91-7.02 (311, m,

7. 22-7. 27(1&ﬂ?q¢pro 8- propoxy~3 {(4-trif uoromethoxyphenyl) -2-

trifluoromethyl~1H-gquinolin-4-one
Pale red powder {n-hexane-ethyl acetate)
5 Melting point 143-144°C
'H-NMR (DMSO-d¢) dppm:
1.00 (34, t, J=7.3 Hz), 1.77-1.91 (2H, m), 4.12 (2H, t, J=6.6 Hz),
7.19-7.54 (6H, m), 10.44 (1H, brs)

10 Example 83
5-¥Fluoro-2-isopropyl-3-(4-methoxyphenyl) -8-propoxy-lH~-quinolin-~4-~
one
White powder (ethyl acetate-~n-hexane)
Melting point 195-197°C

15 'H-NMR (DMSO-ds) dppm:
1.00 (3H, 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)

20 Example 84
5-Fluoro-3-furan-2-yl-2-isopropyl~8-~propoxy-1lH-quinolin-4-one
White powder (ethyl acetate-n-hexane)

Melting point 113-114°C
*H-NMR (DMSO-ds) dppm:

25 0.99 (3H, t, J=7.5 Hz), 1.21(6H, &, 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)

30 Example 85
5-Fluoro-8-propoxy-3-thiophen-2-yl-2-trifiuoromethyl-1H-quinolin-
4-one
Pale yellow powder {ethyl acetate-n-hexane)

Melting point 149-150°C

35 ‘H-NMR (DMSO-dg) dppm:



7.60 (211, d,3=8.7 Hz), 8.00(111, s) 20 Exanpl e 93

1- (2- Et hoxyet hyl ) -5-f | uor o- 3- (4- met hoxyphenyl) - 8- pr opoxy- 1Hqui nol i n- 4- one
25 Wite powder (ethyl acetate) Melting point 108-109C 1H NME ( DMSO d5)
dppm

-89~

1.00 (3H, t, J=7.4 Hz), 1.76-1.90 (2H, m), 4.11 (2H, t, 6.4 Hz),
7.10-7.30 (4H, m), 7.72-7.75 (1H, m), 10.52 {1H, brs)

Example 86

5 5~Fluoro-8-furan-2-yl-3-(4-methoxyphenyl)-1H-quinolin-4-one

8-bromo~5-£luoro-3-(4-methoxyphenyl)-1H-quinolin-4-one

{150 mg, 0.43 mmol), 2-furan boronic acid (145 mg, 1.3 mmol),
1,1’ -bis{diphenylphosphino}ferrocene dichloro palladium (II)-
dichloromethane complex (PACl,(DPPF)) (35 mg, 0.04 mmol) and a 2N

10 sodium carbonate aqueous solution {1 ml) were added to 1,2-
dimethoxyethane (3 ml), and the mixture was heated at 180°C for 10
minutes {microwave reactor). After the reaction mixture was
cooled to room temperature, dichloromethane was added, and then
filtration with Celite was carried out. The filtrate was

15 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),
The purified product was concentrated under reduced pressure, and

20 the residue was recrystallized from n-hexane-ethyl acetate to
thereby obtain 100 mg of powdery slightly orange 5-fluoro-8-
furan-2-y1-3-(4-methoxyphenyl)-1H-gquinolin-4-one (yield: 70%).
Melting point 209-211°C
'H-NMR (DMSO-dg) dppm:

25 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

30 corresponding starting materials,

Example 87
5-Fluoro-3-(4-methoxyphenyl)-8-thiophen-3-yl-1H-quinolin-4-one
Pale yellow powder (ethyl acetate)

35 Melting point 183-184°C



0.96-1.09 (611, n), 1.77-1.89(2H, m, 3.65 (211, t, 3=5.0 Hz), 3.78(311,
ny, 4.02 (21-1,t,3=6.8 Hz), 4.72 (211, t, 3=5.0 Hz), 6.94-7.04 (311,
m,7.23-7.29(1H,m, 7.57 (211, d, 3=8.7 Hz), 30 7.93(1H s)

io0

15

20

25

30

35

~90~
'H-NMR (DMSO-dg) dppm:
3.76 (3H, s), 6.93-7.09 {3H, m), 7.30-7.32 (1H, m), 7.49-7.54 (3H,
m), 7.76-7.80 (3H, m), 10.64 (1H, brs)

Example 88
8-Benzo[b]thiophen-2-yl-5-£fluoro-3-(4~methoxyphenyl)-1H-gquinolin-
4-one

Pale yellow powder {ethyl acetate)

Melting point 276-277°C

'H-NMR (DMSO-ds) dppms:

3.76 (3H, s), 6.84-6.92 (3H, m), 7.30~7.40 (2H, m), 7.62-7.66 (2H,
m), 7.84-7.99 (5H, m), 11.03 (1H, brs)

Example 89
4-(5~Fluoro-4-oxo-8-propoxy-1, 4-dihydrogquinolin-~3-yl)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 agueous 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 dichloromethahe. 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-
£luoro-4-oxo-8-propoxy-1, 4-dihydroquinolin-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-
guinolin-4-one

4-(5-Fluoro~4-oxo-8-propoxy-1, 4-dihydroquinolin-3-



Exanpl e 94

1- Cycl opropyl met hyl-5-fl uor o- 3- (4- met hoxyphenyl) - 8- pr opoxy- 1Hqui nol i n- 4- one
35 Pal e yel |l ow powder (n-hexane) -93- Melting point 60-62C 1H NVR ( DVMSO dO
dppm 0.36-0.51 (411, m, 1.07(311, t, 3=7.4 Hz), 1.26-1.30 (111, m,
1.86-1,94 (211, m, 4.09 (211, t, 3=6.5 Hz), 6.96-7.08 (311, n), 57.28-7.33
(11-1, m, 7.61-7.66 (211, m, 8.05 (IH, s) Exanple 95

5- Fl uor o- 3- (4- hydr oxypheny1) - 8- pr opoxy- 11 gui nol i n-4-one A di chl or onet hane

sol ution (5 %eﬂy%lé £é£69196§ 4 0196 mmol ), moaghollne {99.5 m 1.14
nmet hoxyphenyl propoxy- 1H quinol’i n-4-one’ (2 76 mmol) was cool ed

to -10C in é‘mﬁiai hé’ﬁ@l C#S(?emﬁatfh 99AIMS{L b GIEnHERT Bllggn’% C4°99g™MAY ¥eE® added

thereto, angghle ¢& K@ oVAS) Stdrid’ @fe ahixtAeM JRMREIAdd atf Bsord hours | ce
wat er and di chl oronet hane were added to the reacti on m Xxture,

resul tant i FSBPRATHT BT PWARIEES LBF IECEHOHYIATITS 3% ﬁon‘ﬁ%riag? rate was
separ at ed amfathecatgadiphekayfs, Waa CRNGRBLAR! S@Asunal pluedftme:d bRT essur e.

Th d dth hst dth
TixtUre as ‘E}Em BB B, s B OB bl ST GIRETBEIhy. TaL S0 Bret hane -
met hanol = 3])25'3?],*1@ Purifhed mtfoidhce dva20 cpnashict ted sindencesducetied under
duced t at dded._t Th
redguced pr ess‘” S ?%c% :gver?a?fau‘%t’a%aé re%azgﬁga r%%ﬁaéﬁn% %thgf dfethgye. The

crystals wePEC S ec I'on etate, 'and then
dried to th&oetlyermmbyartad208ogmplofppeddsry phal e Weﬁlm@&‘-l[&mro 3-(4-

2%” g’%%ﬁe”%?&i—ﬁ{o‘i%@?i(yda}'ﬁbgﬂ)’b%'ehﬁ}if‘Jé%%o&é’:Lﬁ'lﬁﬁ@%%ﬁn%-&@ ting point

(yield: 26%).
Melting point 234-236°C
'H-NMR (DMSO-ds) dppm:
1.02 (3H, t, J=7.4 Hz), 1.80-1.89 (2H, m), 3.40-3.60 (8H, m),

15 4,09 (2H, t, J=6.5 Hz), 6.89-6.98 (1H, m), 7.16-7.21 (1H, m),
7.41 (2H, d, J=8.3 Hz), 7.69 (2H, 4, J=8.3 Hz), 7.%1 (1H, s},
11.41 (1H, brs)

Example 91

20 5-Fluoro-3-(4-methoxyphenyl)-l-methyl-8-propoxy-1iH-gquinolin-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-1H-gquinolin-~4-one {400 mg, 1.22 mmol}. The mixture was
stirred at room temperature for 15 minutes. Methyl iodide (225 mg,

25 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

30 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 vellow 5-fluor0~3-(4—methoxyphenyl)—1~methyl~8;

35 propoxy-lH-quinolin-4-one (yield: 72%).



1H NMVE (DVBO- d5) dppm 30 Exanpl e 96

5- Fl uor o- 8- hydr oxy- 3- (4- hydr oxypheny1l) - 1H gui nol i n- 4- one

5- Fl uor o- 8- met hoxy- 3- ( 4- met hoxyphenyl) - 1H gui nolin-4- 35 one (1.0 g, 3.34
nnol ) was suspended in dichloronethane (40 m), -94- and the suspension
was cooled to -10C in a nethanol-ice bath. A 1IN boron tribromde (17 m)
was added thereto, and the resulting m xture was stirred at room
tenperature for 15 hours. Ice water and “di'chl oronet hane were added to the

reaction m ikeng 3REnthes1p 488Ul tant insoluble matter was collected by
filtration. ,The substance remaining on the filter was washed with water,
dried and pu??%d%?o“é?ﬁpi%@“ﬁel col uim chr omat ogr aphy (di chl or omet hane :
met hanol = 2098 31,4t8 J=7.5 Hel hyl.73Cet@f &); m&sml 5) A3.98) (zrlhe,
purified pr%c%c% %s go centrated under 10 reduced_pressure and et hyl

acet ate was ‘the de@ YD CHysth 19281 HE (38i dWe. 7ThE Trafsf M s Mer e

col | ecteé by .BFILTredt i(en, mjgsheds Wil e hyl acetate, and dried to thereby
obtain 360 ng of powdery pal e gray

5-f | uor o- 8- hydr oxy- 3- (4- hydr oxypheny1l) - 1H gui nol i n-4- one (yield: 40%. 15
Mel ting point 303- 305« denpupasi bf orle Thl NvBEngDMGmdeE dppia 98. Wéed. 82
(311, m, 6 Ll 5, = = 8..5 41 (211, d,.J=8.3 Hz),
7.74 (IH s)p,%g.% ELTl’%,’e %Fé‘??‘“%efoafﬁf I‘;‘%gr’% TEXTT%%]%B?%? s) 20

Exanpl e 97 Sorregnapding stardiogymatembshoxyphenyl) - 8- pr opoxy- 1H- gui nol i n- 4-
one Al ugpnum chl oride (108 ng, 0.81 mml) was added to a 25 dichl oronet hane
solution (5 _m) of 5-fluoro-3-(4-isopropoxy-2-

net hoxypheny¥F Bl #8poxy- 1H gui nol i n- 4-one (120 ny, 0.31 nmol). The nixture

was stirred iabtiPom. & eiRe-at i Sndi@bxdphlan ) - ¥ahRboapth il £ Lot fmt hage were
added to th%eactl on m xture, and separated. Thé organic |ayer was then
washed wi t h"ttePoveRE (RIFLPHRGdRYc 30 | ayer was dried over anhydrous

magnesi um sukiaiey paigh cencepsicat ed under reduced pressure. The residue was
L] col utm chr omat ogr aphy (di chl or omet hane

then purjfi | | C el

met hanoﬁg: %‘Ml?wéﬁfg‘ﬁgtﬂﬁpf“i‘ed product was concentrated under reduced
pLessgr e, baﬂndom hesH, esi d?e?.\maﬁzuec:irv\}]mt abhj ﬁ'—),d JEeomeh)hyh . 36-1n@et ate, o,

t her eby obt ai o] y it -fluorq-3-(4- -95-

hydr oxy- 2- ot ﬂ%i(}%hg*’ﬁyq)‘%@%?%%&y- 15 ‘cﬁiiHﬁ())r 87y 6%’3 i g’r‘érs g%y, Mel ting
poi Nt 251- 26371 THORIVEH DVBO- d6)2-ppin (1H,1m)1-1.607( 241, d,t J=8=7 He)Hz) |

1, 77-1.88(2@,_1@()”@1151 3,63(311, s), 4.07- 54.12(2H, t, J=6.6 Hz),
6.33-6.43(211, n),'6.84-6.90(111, m), 7.02- 7.11(211, ), 7.61-7.64(111,
m, 9.3%9111, s), 11.07(111, brs) The conpound of the follow ng Exanple 98

was prepareglyample b§ the same nanner as the above Exanple 97, using
correspondi ng 1p0 starting materials. Exanple 98

5- Fl uor o- 3- £ 2{hFEPexyethvidr oidpsweny1§4-geshopmbeny) wiinveppuy AH-one

guinolin-4-one
White powder (ethyl acetate)
25 Melting point 108-109°C
‘H-NMR (DMSO-ds) 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, &, J=6.8 Hz), 4.72 (2H, £, J=5.0 Hz),
6.94-7,04 (3H, m), 7.23-7.29 (1H#, m), 7.57 (2H, d, J=8.7 Hz),
30 7.93 (1H, s)

Example 94
1~Cyclopropylmethyl-5~fluoro-3~(4~methoxyphenyl)—8-pr0poxy~1H—
gquinolin-4-one

35 Pale yellow powder (n-hexane)



15 White powder (ethyl acetate) Melting point 208-209C 1- NVE ( DMSO- d5)
dppm 1.02(311,t, t,3=6.5 Hz), m,7.95(1H, 3=7.5 Hz), 6.43-6.51 s), 10.23
1.81-1.90(211,m, (211,m,6.98-7.06 (111,s),11.93(111, 3.73 (111, brs)
(311, m, s),4.11 7.16-7.25 (2H, (211, Exanple 99
5- Fl uor o- 8- hydr oxy- 3- (4- net hoxypheny1) - 1H- qui nol i n-4-one 2N Hydrochloric
acid (6.0 mM) was added to an et hanol ZS%iol ution (18 m) of

P

5-f | uor o- 8- met hoxynet hoxy- 3- (4- net hoxyphény1) - 1H qui nol i n- 4-one (350 ny,

1.06 mmol) . Mhe.impXbeHR: WasSesti rred at 55C for 1 hour. The stirred mxture

was cool ed tﬁ{[roon@ enperature, and hi sodium hydrate (11.6 nm) was added
thereto to obt A @M5H-8¢ €PPB: 4. The nixture in which pH was 30 adj usted

g/as c?)ncentrm:&dloual:le(mr,eﬁlmpeﬂopqﬁﬁsﬁie‘jﬁ?mmzhehigsd_dugo $;,t1|g193,n purified
y silica ge u omat ogr.ap i chl oropet hane : _nmethanol = 50 : 120
" 1). The puiriésgédggr@g{lcf“ V\/a‘g'ogoﬁ%’@nttr’a%%l'%ﬁa r $-980del® grlssBte, and the
resi due vas trigstUabliZed fuj pm.esthand (28pltheciedsbyirf,i kyrati on, washed 35
with ethanol, and dried to thereby obtain 165 ng of powdery pale -96- dark
brown 5-fl uoro-8-hydroxy- 3-(4-net hoxyphenyl)-1H qui nolin-4- one (yield:
54% . Mel ti nEgapwilat9®70-272C 1H NVR (DVS0-d6) dppm 3.75 nm). (1H, (3H,

7.53 brs) s)s_pluoro-3-(4-hydroxyphenyl)-8-propoxy- 1H-quinolin-4-one
A dichloromethane solution (5 ml) of 5-fluoro-3-(4-

10  methoxyphenyl)-8-propoxy-1H-quinolin-4-one (249 mg, 0.76 mmol)
was cooled to -10°C in a methanol-ice bath. A 1N boron tribromide
(4.08 ml) was added thereto, and the mixture was stirred at room
temperature for 6 hours., Ice water and dichloromethane were added
to the reaction mixture, and the resultant insoluble matter was

15 collected by filtration. The filtrate was separated and the
organic layer was concentrated under reduced pressure. The
residue and the substance remaining on the filter were mixed, and
the mixture was purified by silica gel column chromatography
{dichloromethane : methanol = 60 : 1 —> 25 : 1). The purified

20  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-fluorc-3-(4-
hydroxyphenyl)~8-propoxy-1H-quinolin-4-one (yield: 92%).

25 Melting point 271-272°C
'H-NMR (DMSO-ds) dppm:
1.03 (34, 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, dd, J=8.8 Hz, J=12.1Hz), 7.12
(1H, dd, J=3.9 Hz, J=8.8 Hz), 7.41 (2H, 4, J=8.6 Hz), 7.77 (1H,

30 s), 9.43 (1H, brs), 11.20 (1H, bxrs)

Example 96
S-Fluoro-~8-hydroxy-3- (4-hydroxyphenyl) ~1H-quinolin-4-one
5-Fluoro-8-methoxy-3- (4-methoxyphenyl)-1H-quinolin-4-

35 one (1.0 g, 3.34 mmol) was suspended in dichloromethane (40 ml),



(211, 6.79(1H,dd, d,3=8.6 Hz), 3=8.5 Hz, 7.77(1H, J= 12.1Hz), 6.90-6. 97( 3H,
s), 10. 60( 1H, brs), 11. 40 Exanple 100 10

5- Fl uor o- 3- ( 2- hydr oxynet hyl t hi ophen- 3-y1) - 8- pr opoxy- 1H qui nol i n4- one

3- (5- Fl uor o- 4- oxo- 8- propoxy-1, 4-di hydr oqui nol i n-3-y1)

t hi ophene- 2- car bal dehyde (120 ng, 0.39 mmol) was suspended in ethanol (5
m ), and sodi um borohydride (19.24 ng) was added to 15 the suspension. The
resulting mxture was stirred at roon1féWﬁ€rature for 1 hour.

Di chl or onret e S .to 1the reaction n,xture, i ch_was ed with
wat er. The géﬁaﬁ%% Sf%g%rgg%/\é/a% "Jtﬁlrsi%0 elc?\%eroa_n yardug W%V%}?é‘?ﬂmﬁ Vﬁ\ﬂ%%gt and
concent r at edNuREEP riédbEedids ¢33 unl. WIheaddedi Hoeratms ehertheurédilédnpy
silica gel Gakg#iRe 3hsCBEORRIOGE 3R ﬁ:gﬁlﬁélla‘%'{:@g‘gf&ag% hodE%t.h%Q'wagze?ge: 1).

The purified product was concentrated under reduced pressure, an
resi due was FEcHRyHATOReBRRTS BRTR taifed gk ttheereartiner Bhbytusst aend 186 gy of

powdery hi treshitditonassrihindt oey vk NyditiRiceeR &l F11tration, The

y1l) - 8- propoxy: 1 ui nol i pn-4-one ield: 82% . 25 Melting point 181-184C
T R e ta e Aena Tl 05 4 Falbat wab et with diter puopiad

Hz), 1. 79- 1. 88adpBeiFidaHay , 5.1486 1ddl, cb2din Mhrém3&okapf 111, (211, M), 4. 07
L3S A BRI et Y, & 8758 PO, Sk 380
5- Fl uor o- 8- @@thselrloxy pr opbixy Iha- futifeed prpghen s tbncet traltbd-whdegne
358- (3- BRNZyLQuya PRRENI-S 'afrxLiugjér?y:lShgéﬁagrteét hoxyaneny Ly 44y crystallize
the residue. The crystals were collected by filtration, washed
with ethyl acetate, and dried to thereby obtain 360 mg of powdery‘
pale gray 5-fluoroc-8-hydroxy-3-(4-hydroxyphenyl)-I1H-quinolin-4-
one (yield: 40%).
15 Melting point 303-305°C (decomposition)
*H-NMR (DMSO-ds) dppm:
6.74-6.82 (3H, m), 6.94 (1H, dd4, J=4.1 Hz, J= 8.5 Hz), 7.41 (2H,
d, J=8,3 Hz), 7.74 (1H, s), 9.46 (1H, brs), 10.70 (1H, brs),
11.32 (1H, brs)
20
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
25 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
30 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

35 acetate to thereby obtaln 100 mg of powdery white 5-fluoro-3-(4-



-97- quinolin-4-one (1.95 g, 4.49 mol) and a 10% pal | adi um carbon (720 ny)
were added to ethanol (50 m ). The m xture was stirred at 50C for 7.5 hours
under a hydrogen atnosphere (1 atnosphere) and subjected to a catal ytic
reduction. The reaction m xture was 5 cooled to roomtenperature, and
filtration with Celite was conducted to renove the solvent. The filtrate
was concentrated under reduced pressure. The residue was then purlfled by
silica gel colum chromat ography (dlchlgﬁonethane : nethanol 80 : -+ 20

1 The QH&&:@S: onc dyce and
the) resi dug%\%’g%bﬁgnzgggt rat ggﬁ%f)dr%yﬁg&sé&é{eq?hg& o%ggb%jal n égbgigss‘#ﬂgal e
dark brown dedeprowsoisbliidk-B581QUor o- 8- ( 3-

hydroxypropégmm@31ﬁﬁ&ﬂggpqixﬁhenyl) 1H qui nolin-4-one (yield: 53%. 1H NME
(DVSO- d6) dppm The conpound of the foll ow ng Exanple 102

was prepared 96" h?”?ﬁe Sans7nhirlter és”ﬂegéb%ﬁ/e "By afpt M0 18 ) ui-Ag-
cor respoadi ﬂglstmtrtng.umtsenwl %. 33-E><mlﬂe *P2 6.84~6.90(1H, m), 7.02-

5- Fl uor o- 8- (2 OXYPr.opox t hoxypheny ui nol i n-4- 25 one
Wi te powder’ %g{ﬂ{/l éce?‘aﬁle rTSepo‘% r#‘(ﬂG E‘2))'8é L9 NWE PEMSO- dO dppm
1.19 (311, d, 3=6.2Hz), 3. 76 (311 s), 3.82-4.12 (311, n') 5 25 (111,

4, 388 1), 7.86 (D Spreditopt P opjaying Bxamsic’ 5o s prhaetihpounds
of the foll éw biege Emaerphmmelﬂasamh bbdvevexample [, edsity tdoeresgmmaingner as

the aboyg ?gg%}zﬁglmag%%q 35 corresponding starting materials. -98-

Exanpl e 10 met hoxypheny1l) - 8- pr opoxy- 1H gui nol i n- 4-one Pal e
brown powder (ethyl acetate) 5 Melting point 194-196C 311- NMR ( DVMSO d6)
dppm 1.03 ﬁ;«;;,;lr}],_‘z J73Hz) 1.80-1.87 (211, m, 3.76 (311, s), 4.11
(211, t, 6.93 (211, d, 3=8.6 Hz), 7.12 (1H, d, 3=8.5 Hz), 7.17
(1H, d, 3= 855F3H¥3r° ?- 62 RyBToxy ot -meBosynienyl - BErepddy - ) quigiiting g- ( 111,
brs) Exanpl end 04

5- Br ono- clo ent on &4 met hoxyphenyl) - 1H gui nol i n- 4-one Pal e brown
powder %Et héﬁ é‘%’y p@Fateted3- 215C 311- NVR ( DVBO- d5) dppm

1.59-1. 70 (ﬂg@tmg,gjlgg_ ;Q}BOQO§0@H m, 3.75 (31-1, s), 4.97-5.00 (1H, m,

6.94 (211, 04 (111, d, 3=8.5 Hz), 7.40 (11-1, d, 3=8.4 Hz),
7.53 (211, SH @@8( %‘)‘36’ ADRH (111, s), 11.20 (111, brs) 20 Pharmacol ogi cal

Test 1 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,
20 m), 7.95%5 (1H, s), 10.23 (1H, s), 11.93 (1H, brs)

Exampie 99
5~Fluoro~8~hydroxy-3~(4-methoxyphenyl)—1H—quinolin~470ne
2N Hydrochloric acid (6.0 ml) was added to an ethanol

25 solution (18 ml)} of 5-fluoro-8-methoxymethoxy-3-(4-
methoxyphenyl) -1H-quinolin-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 obtgin a pH of 3 to 4. The mixture in which pH was

30 adjusted was concentrated under reduced pressure, and the residue
was then purified by silica gel column chromatography
{dichloromethane : methanol = 50 : 1 ~> 20 : 1). The purified
product was concentrated under reduced pressure, and the residue
was crystallized from ethanol, collected by filtration, washed

35 with ethanol, and dried to thereby obtain 165 mg of powdery pale



Eval uation of inprovenent of mtochondrial dysfunction using hunman

neur obl astoma cell lines SH SY5Y treated with 1-nethyl-4- phenyl pyridi ni um
(MPP+) 251 n human neurobl astoma cell |ines SH SY5Y in which mtochondria'
activity was injured by MPP4- treatnent (Bollinmuntha S. et al., J Biol

Chem 280, 2132-2140 (2005) and Shang T. et al., J Biol Chem 280,
34644- 34653 (2005)). inprovenent of the m tochondrial dysfunction was
eval uated on the basis of the 30 neasur@fE nt val ue of the mtochondria'

oxi dati on r e@ugth:QRmAEL# Mok~ #1531 3@34 cent 18hter the
conmpound addi ti on (Nakai I?/l et gla%% urol, %9 103-11 ( 2003)). The

human neur oBP&st B e?4¥)-i nes SH SY5Y wer e cuI tured in Dul becco's Mdified
Eagle's I\/Edmmﬁgﬁtp@hm @019%035 fetal bovine serum (DVEM cont ai ni ng 50

units/m pen pg/ mL streptomycin as antibiotics) at 37C
in the prese g@}zoi(ghgg}a%é)rm M oxi de. Cells were scattered on a

pol y- D- | §¥si ne7so@dreds 96-angbl (1 ,aek, piad.e &k, ay=capcemt y,abi. gm-s)f973{§Hx 104
cells/cnm ( d| nt 0 ) lture dium5
col 51t SISIARATIHN 300 PUYCT s 19 o4 UG Ll NrP0E B Um S
suppl enent (M2, DNEN) or to a nmedium (100 gl/well) in which 1.5 nmM MPP+wes
di ssol ved. The cells were cultured therein for 39 to 48 hours, and then

subj ected to a mtochondrial oxidation reduction activity neasurenent
system A 18xampdsi d0Bonpound t hat had been previously dissolved in dinethyl

sul f oxi g¢ (Mo RS- g4 'W&&%&tﬁyyéu%%r %)agdﬁﬂorgd%ﬂlﬁo%ﬂfﬁgl% 10

pl/well 24 hours before the dctiv conpou
concentrati 6n®®.01 to 1 gg/m). After renoval of the medium by suction, a

bal anced salt 15 sol @_I(meahm}fwglgz@ﬁmr 4%&%&&%%&0@1&}@

chloride, 5,6 nM potassiumchlorid mM cal ci um chl ori de

magnesi um cﬁ?b?l?llfé‘e %“@rﬂ?ﬁ’ﬂ-g‘ﬂ&f%(%?%é‘?gaoﬂa%% TS L d\FRA ﬁéﬁg%“d@ W HEPES, pH

7.2) was addeﬁandl a5v@l Yynman@fsckddmabéMibariddd 10ea8 @) ks asnddacubat or at
37C for % h The f] uorescent |nt e%was 20 detected using a

f I uor estenc %Ie“'t‘i?é’?ﬁ?l‘("a PPOJRE LG FR ("5 SE LTRSS 2R, O™ exci t at i on
wavel engt h Séﬁpermtun@m enBdtir WayehBRgtht: Ml addddebetlye MRasuien t he
m t ochondr i i

xi dation reductio e fluorescent intensjt
The om0 PxBRECNA RS, LS Ndeal PRt Wbt W Lri@ieoasibe WoRRLLY 00
of the sanpbeexempyineis wagnesivat Bulaffqteeaaﬁuamm@nbmmﬁ onder h@RMced
fl uorescent _j it i ium
cont ai ni ng %k%% i on'ié(he( ;rl %gﬁ%\g)ﬁ%eﬁ%#ag%%ﬂ#f&a E'IL g{aﬂ &ﬁg%g i nduced
cel | gréupscesdnatiopraphyi §Adehidrometioarst :i medmmgioly= t-ﬁan 30. tTee cel | groups
cul tured i no MG @l PRGLCENGad  2h of IR uHAS: IAAEt Li0aYs: | RBa! B Oved

activity of  the mtochondri al unction i on of
i mpr ovenment TRFLGVEL Béﬁd?rﬁfﬂ’r‘?ﬁ’ﬁ?a]dy-ﬁﬁﬁcﬁ%h efiBYhpaatkahn %Gh@ﬁ@%ﬁémﬁﬁléel I

lines SH S1HM0 tdgeat esbwilel-d iRt BydrdbroRBe Py uparb il thp1 (Ve en - 3 -
" y1)-8-propoxy-1H-quinolin-4-one (yield: 82%).

25 Melting point 181-184°C
'H-NMR (DMSO-d;) 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 (1lH, m),
7.11-7.19 (2H, m), 7.39-7.40 (1H, m), 7.88 (1H, s), 11.36 (1H,

30 brs)

Example 101
5-Fluoro-8-(3-hydroxypropoxy) -3-{4-methoxyphenyl) -1H-gquinolin-4-
one

35 8- (3-Benzyloxypropoxy) -5-fluoro-3- {4-methoxyphenyl) -~ 1H-



Test Conpound Concentration (lag/ml) Fluorescence Intensity (%9 0 0.01
0.03 0.1 0.3 1 Conpound of Exanple 1 50 51 62 70 66 64 Conpound of Exanple

3 51 54 63

-97-
guinoliin-4-one (1.95 g, 4.49 mmol) and a 10% palladium carbon
(720 mg) were added to ethanol (50 ml). The mixture was stirred
at 50°C for 7.5 hours under a hydrogen atmosphere (1 atmosphere)
and subjected to a catalytic reduction. The reaction mixture was

5 cooled to room temperature, and filtration with Celite was
conducted to remove the solvent. The filtrate was concentrated
under reduced pressure. The residue was then purified by silica
gel column chromatography (dichloromethane : methanol = 80 : 1 —
20 : 1). The purified product was concentrated under reduced

10 pressure, and the residue was concentrated to dryness to thereby
obtain 820 mg of pale dark brown amorphous solid 5-fluoro-8-(3-
hydroxypropoxy)-3-(4-methoxyphenyl)-1H-quinolin-4-cne (yield:
53%).
'H-NMR (DMSO-d;) dppm:

15 1.92-2.02 (2H, m), 3.65 (2H, t, J=5.9 Hz), 4.20 (24, t, J=6.2Hz),
4.59 (1H, brs), 6.84-6.95 (3H, m), 7.14 (1H, d&d, J=3.9 Hz, J= 8.8
Hz), 7.55 (2H, d, J=8.7 Hz), 7.80 (1H, s). 11.27 (1H, brs)

The compound of the following Example 102 was prepared
20  in ‘'the same manner as the above Example 101, using corresponding

starting materials.

Example 102

5-Fluoro-8-(2-hydroxypropoxy) -3- (4-methoxyphenyl) -~ 1H-quinolin-4-
25 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,
30 brs), 6.84-6.96 (3, m), 7.12 (1H, dd, J=3.9 Hz, J= 8.8 Hz), 7.56

(2H, 4, J=8.8 Hz), 7.86 (iH, 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, wusing

35 corresponding starting materials.



70 78 74 Conpound of Exanple 4 47 56 61 70 72 59 Conpound of Exanple 6 53
59 71 85 88 83 Conpound of Exanple 21 46 52 59 63 74 57 Conpound of Exanple
24 54 60 70 82

-98-

Example 103
5-Chloro-3-(4-methoxyphenyl)-8-propoxy-1H-quinolin-4-one
Pale brown powder (ethyl acetate)
5 Melting point 194-196°C
'H-NMR (DMSO-ds)} dppm:
1.03 (3H, t, J=7.3 Hz), 1.80-1.87 (2H, m), 3.76 (3H, s), 4.11 (2H,
t, J=6.4 Hz), 6.93 (2H, 4, J=8.6 Hz), 7.12 (1H, 4, J=8.5 Hz},
7.17 (1H, 4, J=8.5 Hz), 7.54 (2H, d, J=8.6 Hz), 7.80 (1H, s),
10 11.23 (1H, brs)

Example 104 _
5-Bromo-8~cyclopentyloxy-3-{4~-methoxyphenyl)-1H-gquinolin-4-one
Pale brown powder (ethanol)

15 Melting point 213-215°C
H-NMR (DMSO-dg) dppm:
1.59-1.7¢ (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, d,
J=8.4 Hz), 7.53 (2H, &8, J=8.7 Hz), 7.81 (1H, s), 11.20 (1iH, brs)

20
Pharmacological Test 1
Evaluation of improvement of mitochondrial dysfunction using
human neuroblastoma cell lines SH-SY5Y treated with l-methyl-4-
phenylpyridinium (MPP')

25 In human neuroblastoma cell lines SH-SY5Y in which

mitochondrial activity was injured by MPP" treatment (Bollimuntha
5. 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

30 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%

35 fetal bovine serum (DMEM containing 50 units/ml penicillin and 50



78 84 Conpound of Exanple 25 41 46 56 66 50 24 Conpound of Exanple 30 46 50
54 69 64 56 Conpound of Exanple 31 38 45 45 57 59 48 Conpound of Exanple 34
60 69 74 77 78

~99-
ug/ml streptomycin as antibiotics) at 37°C in the presence of 5%
carbon dioxide. Cells were scattered on a poly-D-lysine-coated
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
5 for two days. Further, the medium was changed to a DMEM

containing a 1% N2 supplement (N2-DMEM) or to a medium {100
pl/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

10 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 ug/ml).
After removal of the medium by suction, a balanced salt

15 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

20  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 flucrescent intensity of the well of the cells

25 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

30 the cell groups cultured in DMSO alone, the test compound was
Jjudged to have the improved activity of the mitochondrial

dysfunction.



87 Conpound of Exanple 35 63 75 88 99 95 65 Conpound of Exanple 36 59 63 65
74 71 91 Conpound of Exanple 37 57 64 73 78 70 61 Conpound of Exanple 38 54

66 67 86 81 78

-100-~

Table 1
Evaluation of improvement of mitochondrial dyfunction using human
neuroblastoma cell lines SH-SY5Y treated with l-methyl-4-

phenylpyridinium (MPP*)

5

Test Compound Fluorescence Intensity (%)
Concentration

(g /L) ¢ 0.01 0.03 0.1 0.3 1
aampley 0 %1 62 0 &6 o
amles LS4 @ 1 7 m
mample o 9 %6 61 0 7 59
c;igr?l;?g gf 53 59 71 85 88 83
(?g;nf;“]ldzzf 46 52 59 63 74 57
%’%ﬁdg 54 60 70 82 78 B4
%’;ﬁ‘&dz": 41 46 56 66 50 24
Bemple st %45 45 571 5 s
Gumple oa 0 ¢ T4 T 8 @
Dample 3 02 75 8 99 95 6
Bamploss % 6 6 1 n %
(;U}i“ai‘;“;;d;}f 57 64 73 78 70 6l
Dample s % 6 o1 86 w7
Bemple 0 % & 7% 17
i";‘f‘alr’;;’;dﬁf 49 51 88 71 73 82
Damplo 53+ % %6 67 e e
Daample a0 53 56 67 6 s
Compound of 61 70 65 85 80 86

Example 61
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Table 1 (continued)

Test Compound Fluorescence Intensity (%)

Concentration

(pg/nﬁ) 0 0.010.0630.10.3 1
%O)f‘a«?fp“fed OF 85 66 62 79 B4 80
i‘;i“i%“}f;dsosf 56 58 65 74 75 85
Brompie 4% 55 65 1472 ™
?}Sﬂi‘;}“ﬁfs": 57 66 72 83 77 60
rample 703 56 51 77T 3
rample 7, %0 56 61 1378 7
%l%ufed;sf 46 52 59 68 61 39
‘fﬂiﬁ;‘i‘ig’f 58 63 66 79 63 51
%Zmﬁufedgolf 55 65 69 81 82 83
%?ﬁ“}fg"zf 55 63 75 77 69 55
‘fﬂo’%‘ﬁig 58 66 79 86 80 69
(;Z“afn‘;idgif 51 56 67 69 59 41
g:ra‘ﬁ;‘;gdlgg 53 56 56 7L 73 84

Pharmacological Test 2

5 Evaluation of dopaminergic neuronal protective activity using
C57BL/6 mouse treated with l-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
10 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 reglon after the compound
administration (Mori A. et al., Neurosci Res, 51, 265-274(2005)).
15 A male C57BL/6 mouse (provided by Japan Charles River
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Inc., 10 to 12 weeks) was used as a test animal.. MPTP was
dissolved in a physiological salt solution so that the
concentration became 4 mg/ml, and then administered to the mouse
subcutaneously in a volume of 10 ml/kg. The test compound was

5 suspended in a 5% gum arabic/physiological salt solution (w/v) so
that a compound having a concentration of 1 mg/ml could be
obtained. Each of the test compounds or solvents thereof was
orally administered to the mouse after 30 minutes, 24 hours, and
483 hours of the MPTP administration. The mouse was decapitated

10 after 72 hours of the MPTP administration, the brain was removed,
and each side of the striatum was dissected.

The left striatum was used as a sample to detect the
protein level by Western blot analysis. Each tissue was
homogenized in a HEPES buffer sucrose solution (0.32 M sucrose, 4

15  pg/ml pepstatin, 5 ug/ml aprotinin, 20 pg/ml trypsin inhibitor, 4
ug/ml leupeptin, 0.2 mM phenylmethanesulfonyl f£luoride, 2 mM
ethylenediaminetetraacetic acid (EDTA), 2 mM ethylene glycol bis
(B aminocethyl ether) tetraacetic acid, 20 mM HEPES, pH 7.2), and
assayed for protein using a bicinchoninic acid kit for protein

20 assay (provided by Pierce Corporation). Each homogenized sample,
having an equal amount of protein which had been dissolved in a
Laemmli sample buffer solution, was subjected to electrophoresis
through sodinm dodecyl sulfurate polyacrylamide gels. The protein
separated by electrophoresis was electrically transferred to

25 polyvinylidene fluoride membranes. The membranes were reacted
with specific primary antibody for TH, DAT, and housekeeping
proteins, i.e., the al 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

30 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 £ilm. The density of the protein band on
the film was analyzed using a densitometer (a product of Bio-rad

35 Laboratories Inc.) to obtain the TH value relative to Na*/K’-
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ATPase and the DAT value relative to actin.

The right striatum, the tissue weight of which was
measured immediately after dissection, was used ag an analysis
sample for determining the dopamine content. Each tissue was

5 bhomogenized in a 0.1 N perchloric acid solution containing
isoproterenocl as an internal standard substance of the
measurement, using an ultrasonic homogenizer while being cooled
with ice. The supernatant obtained from 20,000 g of homogenate
that had been centrifuged at 4°C for 15 minutes was subjected to a

10 high performance liquid chromatography with a reversed phase
column (a product of Eicom Corporation). A moblle phase 15%
methanol 0.1 M citric acid/0.1 M sodium acetate buffer solution
{containing 190 mg/l l-sodium octane sulfonate, 5 mg/l EDTA, pH
3.5) was flowed at a rate of 0.% ml/min, and the dopamine peak of

15 each sample was detected using an electrochemical detector
(applied voltage +750 mV vs. Ag/AgCl, a product of Eicom
Corporation). With reference to the identified dopamine peak, the
dopamine content per tissue weight was calculated in each sample
using analysis software (a product of Gilson Inc.).

20 In both analyses, the value of the sample derived from
the MPTP-induced 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

25 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 groupé at t-assay. the test

30 drug was judged to have dopamine neuroprotective activity.



72 Conpound of Exanple 86 46 52 59 68 61 39 Conpound of Exanple 87 58 63 66
79 63 51 Conpound of Exanple 91 55 65 69 81 82 83 Conpound of Exanple 92 55

63 75 77 69 55 - 104 -

Claims

1. A quinolone compound represented by General Formuta (1)

R4 0

(1)

or a salt thereof,
wherein R, represents a hydrogen atom, a C4-Cg alkyl group, a cyclo C;.5 alkyl C4-Cg alkyl
group, or a C4-Cg alkoxy C+-Cs alkyl group;
R, represents a hydrogen atom, a C,-Cg alkyl group, or a halogen-substituted C4-Cs alkyl
group;
Rs 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 R;:

(1) C4-Ce alkyl groups,

(2) C-Cg alkoxy groups,

(3) halogen-substituted C4-C; alkoxy groups,

(4) a phenoxy group,

(86) C4-C; alkylthio groups,

(6) a hydroxy group,

(7) hydroxy C;-Cs alkyl groups,

(8) halogen atoms,

(9} C4-C; alkanoyl groups,

(10) C4-C alkoxycarbonyl groups,

(11) amino groups optionally substituted with one or more C,-C; alky! groups,

(12) carbamoyi groups optionally substituted with one or more C,-C; alkyl groups,

(13) cyclo C,5 alkyt C4-Cg alkoxy groups,
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Eval uati on of dopam nergi ¢ neuronal pr@%@ct ive activity using C57BL/6
nouse treated with 1-nmethyl-4-phenyl 1,2,3,6-tetrahydro pyridine (MPTP)

Usi ng a nouse havi ng MPTP-injured dopam nergic neurons (Chan P. et al., J

Neurochem 57184%mdRiny 88k drdipsdopam ne 10 neuroprotective activity was
eval uat ed based on dopam ne ctcontents and protein | evels of tyrosine

hydr oxyl ase (TH)MYpcnyrRRey! 9dpSE6Ht er (DAT) (i.e., dopam nergic

neur onal mar lfmf)aogagkgcggyn@b%;n the brain corpus striatumregion after the
conpound admni'stration (Mori A et al., Neurosci Res, 51, 265-274(2005)).
15A nmal e C57BL/ 6 nmouse (provided by Japan Charles River -102- Inc., 10 to

12 week{), répesdties nakgan best; aninal . MPTP was dissol ved in a physi ol ogi cal
salt solution so that 'the concentration became 4 ng/m, and then

adni ni stereRieseNts ABYdegeR alihera BHegrRsMOMi n a vol ume of 10 m/kg. The test
CONMPoUNg Wasresents a hydrogen atom; and

R, represents any one of groups (1) fo (15) below;

(1) a hydroxy group,

(2) a halogen atom,

(3) a C4-C; alkoxy group,

(4) a halogen-substituted C,-Cq alkoxy group,

(5) a hydroxy C4-Cs alkoxy group,

(6) a C4-Cs alkoxy C4-Cq alkoxy group,

{7) an amino group optionally substituted with one or more members selected from
the group consisting of C-Cg alkyl groups, C4-Cs alkoxy C4-Cq alky! groups, and cyclo
Ca; alkyl groups,

(8) an amino C;-Cg alkoxy group optionally substituted on the amino group with one
or more members selected from the group consisting of C4-Cg altkyl groups, C-Cs
alkanoyl groups, C4-Cs alkyl sulfonyl groups, and carbamoyl groups optionally
substituted with one or more C4-Cy alkyl groups,

(9) a cyclo Cyp alkyloxy group,

(10) a cyclo Csg alkyl C4-Cg alkoxy group,

(11) a tetrahydrofuryl C-C¢ alkoxy group,

(12) a C4-Cs alkylthio group,

(13) a heterocyclic group selected from the group consisting of morpholiny! groups,
pyrrolidinyl groups, furyl groups, thienyl groups, and benzothienyl groups,

(14) a phenyl C4-Cq4 alkoxy C,~Cy alkoxy group, and

(15) a pyrrolidinyl carbonyl group.

2, A quinolone compound of General Formula (1) or a salt thereof according to claim 1,
wherein R1 represents a hydrogen atom or a C,4-Cg alkyl group;

R; represents a hydrogen atom or a C4-Cq alkyl group;

Rz represents a phenyl group or a pyridyl group, each of the groups optionally being
substituted with one or two groups selected from the group consisting of the following (1), (2},

(6}, and (8) on the aromatic or heterocyclic ring represented by the above Ra:
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5 suspended in a 5% gum ar abi c/ physi ol ogi cal salt solution (wWv) so that a
conpound having a concentration of 1 /m could be obtained. Each of the
test compounds or solvents thereof wast®r-al |y administered to the nouse
after 30 m nutes, 24 hours, and 48 hours of the MPTP adm nistration. The
nouse was decapitat ed 10 after 72 hours of the MPTP adm nistration, the
brain was renoved, and each side of the striatumwas dissected.
The left stri@j Onﬁg\/an‘xyl@enbsas a sanple to detect the protein |evel by
Western bl ot ?gﬁ % Each tissue was honogeni zed in a HEPES buffer
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phenyl et han ét” fon fI uoride, 2 mM et hyl enedi am netetraacetic acid
(EDTA), 2 mM rfﬁ)?% ™ol bis am noet hyl ether) tetraacetic acid, 20
mM HEPES, pH 7. 2), and assayed for protein using a bicinchoninic acid kit
for prot |n 20 &Ipro i ded by Pierce Corporation). Each honpbgeni zed
sanpl e, Pfﬁée%a%ﬂ? nt of protein which had been dissolved in a
Laenndi Fssaameeedﬂslbfrgdrc@ehmarmn was subjected to el ectrophoresis through
sodi um | _sul furate acryl am de gels. The protein separated by
el ect rogﬁqgé‘é %r%&ﬁ$y850§8?@f |e1r§i transferred to 25 polyvinylidene fluoride
nmenbr andy.refllesente ahy anesf gvoues (33a¢), @dd \W)theicspeci fic primary antibody for
TH, DAT, and housekeeping proteins, i.e., the al subunit of Ne/WATPase and
actin (Na [ K+- ATPase, a product of Upstate Biotechnology Inc.; others are
products of ((:Bl)equ-Celaikaygmmali on) Subsequently, a horseradi sh 30
per oxi dase- | seco roduct of Anersham K. K.) for each
primary anti E%OA ﬁ%\ﬁ% '}Fl;l)éﬁ{l&/eéﬂtg {:ﬁ@ % {‘) nE’escence associated with
enzyne acti V|Y);amémpergommia:ﬁnena@@sswemteteﬁeﬂthmerrgt\)ﬁems)cefeimylngroi]be density of
the protein band on the fil mwas anal yzed using a densitoneter (a product
of Bio-rad 35 Laboratories Inc.) to obtain the TH value relative to Na./K+-
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as an intern rd.subst ance of neasu ing an ultrasonic
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the test 30 drug was judged to have dopam ne neuroprotective activity. -
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or a salt thereof according to claim 1 as an active ingredient and a pharmaceutically

acceptable carrier.



or a salt thereof, wherein Rl represents a hydrogen atom a Cl1-C6 al kyl
group, a cyclo C3.8 al kyl Cl1-C6 al kyl group, or a Cl-C6 al koxy Cl-C6 al kyl
group; R2 represents a hydrogen atomlU4-Cl1-C6 al kyl group, or a

hal ogen-substituted C -C6 al kyl group; R3 represents a phenyl group, a
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Cl-C6 al kyl groups, (8) hal ogen atons, (9) Cl-C6 al kanoyl groups, (10)

Cl- C6 al koxycarbonyl groups, (11) am no groups optionally substituted with
one or mBoAgr&IhyvEEtiabkybr heapeatic 4den) acurdiagaytliaigr dufseraptheonal |y

substit ut ep W t h otneé)r nor e -C% al ; I l%rougs . 1@ cycl o Qég).al kgl Cl- C6
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group, (2jticabdsal ogpemesndtion) difde [@wWGleod dadekox Hgtiogton's(Meage, chorea-
hal ogen- s%ﬁ titute 0.1@6 l. kox rou 5) ,a,hydroxy 01-06 al koxy group,
(6) a o ﬁ%qy&%g@%&rjz_g ecdqad%r)yf%a%guB?foxygsn)la! chor)éoat%e%sm, essenﬁall?re or,
essential myoclonus, Gilles de la Tourette’s syndrome, Rett's syndrome, degenerative
ballism, dystonia musculorum deformance, athetosis, spasmoedic torticollis, Meige syndrome,
cerebral palsy, Wilson’s diseases, 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 maiformation, Stiffman syndrome, Klippel-Feil syndrome, Fazio-Londe syndrome,
lower myelopathy, Dandy-Walker syndrome, spina bifida, Sjogren-Larsson syndrome,
radiation myelopathy, age-related macular degeneration, and cerebral apoplexy selected

from the group consisting of cerebral infarction and cerebral hemorrhage.

7. A prophylactic and/or therapeutic agent according to claim 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,

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
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| uor o- 3- (2-f | uor o- 4- net hoxyphenyl ) - 8- propoxy- 1H qui nol i n- 4- one,

| uor o- 3- (4- hydr oxyphenyh) - 8- propgxy- 1H qui nol i n- 4- one,

ycl opr opyl met hoxy-5-f1 u@ fo- 3- (4- et hoxypheny1) - 11- 1- qui nol i n- 4- one,
I

I

qui nol i n- 4-one,
hyl - N- prg-psyl am no) - 1H qui nol i n- 4- one,
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or a salt thereof, wherein Ry, Ry, Rs, R4, Rs, Rg and Ry are each defined above in claim 1,
comprising reacting a compound represented by General Formula (4)



5. A prophylactic and/or therapeutic agent conprising as an active

i ngredi ent a qui nol one conpound of General Fornula (1) or a salt thereof
according to claim1 for use in the pr8shyl axi s and/or treatnent of

neur odegenerati ve di seases, di seases induced by neurol ogi cal dysfunction,
or di seases induced by deterioration of mtochondrion function. 6. A
prophyl actic and/or therapeutic ggent according to claim5, wherein the
neur odegenerati ve disease is seldqcted fromthe group consisting of

Par ki nson' s di sease, Papkinson's fsyndrone, juvenile parkinsonism

striatoni gral degenerat &SI ve supranucl ear pal sy, pure akinesia,
Al zhei mer' s di sease, Pick' prion di sease, corticobasa
degeneration, diffuse Lew b Hse, Huntington, s di sease,

chor eaacant hocytosi s, benign]heredit@y chorea, par@ﬁbgnal chor eoat het osi s,
essential trenor, essenti alf G lles de |la Tourette's syndrone,
Rett's syndrone, degeneRgti dydHoni a nuscul or um def or nance,

at hetosi s, spasnodic torticollis,f Meige :&ndrone, cerebral palsy, WIlson's

di seases, Segawa's di sease, Hall drvorden-Bpatz syndrone, neuroaxona
dystrophy, pallidal atrophy; spii®-cerebéeM ar degeneration, cerebral
cortical atrophy, Hol nes-type cerebellar atrophy, olivopontocerebellar
atrophy, hereditary olivopontocerebellar atrophy, Joseph disease,

dent at or ubr opal |'i dol uysi an atrophy, Gerstnmann-Straussl er-Schei nker di sease,

Friedreich's Ataxia, [Roussy-Levy syndrome, Muy-White .syndrone, congenita
cer abel IMREe B R bt eGP R R LAH? B SRl T PRGN oo o

anyot r opdpresdrag¢cebpGesebeFagiut (5pr ogr essi ve bul bar pal sy, spinal progressive
muscul ar atrophy, spinobul bar muscul ar atrophy, Werdni g- Hof f mann di sease,
Kugel ber g\W! ander di sease, hereditary spastic paraparesis, syringonyelia,
syri ngobul bia, ArnoldChiari malformation, Stiffman syndrone, Klippel-Fei
syndronme, Fazi o-Londe syndR nyel opat hy, Dandy-Wal ker syndrone,
spina bifida, Sjogren-Larsso rome, radiation nyelopathy, age-related
macul ar degeneration, and cerefyal apopl exy selected fromthe group
consisting of cerebral infarct]jon and cerebral hegféggége. 7. A

prophyl actic and/ or therapeutil] agent qﬁgording t im5, wherein the

di sease i nduced by neur ol ogi f tton is selected fromthe group
consi sting of spinal cordWnjury, enot her apy-i nduced neuropat hy, diabetic
neur opat hy, radi ati on danage, and nmyel i nati ng di seases selected fromthe
group consisting of multiple scler@yis, acute dissemn nated

encephal onmyelitis, transverse nyelitis, progressive nultifocal

| eucoencephal opat hy, subacute scl erosing panencephalitis, chronic

i nfl ammat ory denyel i nating pol yneuropathy and Guillain-Barre syndrone. 8.
A prophwyherein 8, amtiReeret deehajpéingd eb@gentlaia doak Rgrefpoesents anChHCowtkexei n t he

di sease_]| de joration of mtochondri.on, functi is selected from
he or odlSUBLHERCT T LB eyRik EmPdsg S8 RSPE pk R Epl B RES ness.
mal i gnant m grai ne, Leber's disease, MELAS, MERRF, MERRF/ MELAS overl ap
syndrome, NARP, pure nyopathy, mtochondrial cardionyopathy, mnyopathy,
dementia, gastrointestinal ataxia, acquirgd sideroblastic anem a,

am nogl ycosi dei nduced heari ngRgoss, compl/ex 111 deficiency due to inherited
trical |ipomatosis, ataxia,

se..fiwi nkl e di sease, POLG di sease,
recurrent mnyogl obi nuria 2 x | deficiency, conplex I

deficiency, optic nerve atjfo ]atal inffantile conplgﬁ§lv defi ci ency,
m tochondrial DNA deficiercy, mtfchondri Bl DNA defi ci Q syndr one,
Lei gh' s encephal onmyel opat My g, C- pro ssi ve- ext er nal - opht hal nopl egi a

syndronme (CPEO), Kear al opat hy, | actaci dem a,
nyogl obi nuria, drug-i al di seéses, schizophrenia, major
depression disorder, bipolar I} disordgqr, bipolar Il disorder, m xed

epi sode, dysthyni c di sorders, Rpt ypi caRedepressi on, seasonal affective

di sorders, postpartum depression,» m nor depression, recurrent brief
depressive disorder, intractable depression/chronic depression, double
depression and acute renal failure. 9. A quinolone conpound of General
Formula (1) or a salt thereof according to claiml for use as a drug. 10.
A process for producing a qui nol one conmpound of General Formula (1) - 109
- wherein Rl, R4, Rs, R6 and R7 are each defined above in claiml1, wth
a conpound represented by General Fornula (5) wherein R2 and R3 are each
defined above in claiml, and Rg represents a Cl-C6 al koxy group, thereby
giving an internedi ate conpound represented by General Fornula (6) - 110 -
wherein R1, R2, R3, R4, R8, R8, R7 and R8 are each defined above and




- 110 -

wherein Ry, Ry, Rs, Rs, Ry, R, Ry and Ry are each defined above; and subjecting the

resulting compound to a cyclization reaction.



