Description Acylthiourea Conpound or Salt Thereof,
and Use of the Conpound or the Salt Field of the
Invention [0001] The present invention relates to a
novel acylthiourea conmpound or a salt thereof, and to
use thereof. Background of the Invention [0002] The
enzynme c-Met is a receasctipiosime ki nase identified
as a proto-oncogene and exhibits its physiol ogica
Acylrictdwrearmampround] ¢ HEE sthadenf asard Ut the
normal tissues, c-Met plays a role in regeneration,
Compound] healtihrey,Saland organ formati on. However, in nmany
cancer cells (kidney cell cancer, stonach cancer
| ung cancer, colorectal cancer, pancreatic cancer,
ovari an cancer, liver cell cancer, head and neck
Fielaghesr theel@msntiatc. ), occurrence of over-
expression, nutation, or translocation of c-Met is
[0Qtldnot ed, |eading to an excessively activated state
(Non- Patent Docunent 1). Under such conditions, c-Met
pl dlfse PFRFRNY LI ign oFetakeat i, @ novel acylthiourea
infiltration/ netastasis, tunorigenesis,
ConRBVE QH & iS5t dierart arthd dpo gt HeRt -
Non- Patent Docunents 2, 3, and 4). In addition, many
studi es have reveal ed that over-expression and
el evation in activation |evel of c-Met in cancer
Backgyaung ehddift iVeI§ it el ated to 1 prognosis, and
c-Met is known to be a factor associated with a poor
[OQQ%bnosis of cancer (see Non-Patent Docunents 5 and

6) . . . ,
) The enzyme c-Met is a receptor tyrosine kinase

identified as a proto-oncogene and exhibits its physioclogical
function when bound to HGF serving as a ligand. In normal
tissues, c-Met plays a role in regeneration, wound healing,
and organ formation. However, in many cancer cells (kidney
cell cancer, stomach cancer, lung cancer, colorectal cancer,
pancreatic cancer, ovarian cancer, liver cell cancer, head
and neck cancer, melanoma, etc.), occurrence of over-
expression, mutation, or translocation of c-Met is promoted,
leading to an excessively activated state (Non-Patent
Document 1). Under such conditions, c-Met plays a role in
cell proliferation, infiltration/metastasis, tumorigenesis,
neovascularization, and anti-apoptosis (see, Non-Patent
Documents 2, 3, and 4). In addition, many studies have
revealed that over-expression and elevation in activation

level of c-Met in cancer cells are negatively correlated to



[0003] Therefore, if a drug which specifically
inhibits c-Met in cancer/tunor cells in which c-Met
is activated through over-expression is admnistered,
proliferation, infiltration, and netastasis of cancer
cells would be inhibited nore specifically and
proghbensi,veny, crietely khewdr g be exfected essociated with
contribute to the treatnent of cancer, prolongation of
a pohe pricheosfispatfi ernserardeen Mamcdaent Pogoments 5 and 6) .
Meanwhil e, in actual therapy, since the expression
[O0l0éyel and activation |evel of c-Met serve as indices
for stratification of patients, the patients can
r e@@iewe fapprnoprf & elndsemdpych vipesh fijca ldiyghinpibits c-Met
preferred froman ethical viewpoint. [0004] Hitherto
in chacerayrbserelildeliy shighed éf agdyverkiesutégough
conpounds as pharmaceutical agents or other agents ,
ovefrsegpress ioxanpl adrpaisie reseursvld fered1pp .. indwdrgation,
there has never been reported the acylthioyrea
andcowsestasds ofheapcege fe sy #Rtilch eepgrédénted Bypre
formula (1), the conpound havkg%ﬁgn am nocar,bon

spegiddpaddin PRG a8 tETE1 VSt WO TEs LS dort S FePected to
qui noline ring and an al koxy roup servin S a
contIdaite &F $is tireqEmenst otthE%i‘ﬁeﬁgl Bre Oﬂ%ﬁ%mﬁel% &e
. Art Docunents Non-Pat ent Ebcunent%xﬁpn-ﬁaten%.l in
1ifgoofmbRt-ientEanédd & M35 1 KOt26- £2005) ~ ©2
Non- Pat ent Docynent 2: J. Cell .Biol.. g}ﬁé& 2(:%@3%1%%
aCtUpgo B IREN- PALEE BOCUFERT °5:5 T 88hihe "Ean&& B0 VoIt
lev%l %%3E&%%t serve as indices for stratification of
patients, the patients can receive appropriate therapy, which
is highly preferred from an ethical viewpoint.
[0004]

Hitherto, there has been widely studied use of
acylthiourea compounds as pharmaceutical agents or other
agents (see, for example, Patent Documents 1 to 7). However,
there has never been reported the acylthiourea compound of
the present invention represented by formula (I}, the
compound having an aminocarbonyl group serving as a 6-
position substituent of the quinoline ring and an alkoxy
group serving as a 7-position substituent of the guinoline
ring.
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excellent c-Met inhibitory effect and which mtigates
(2091de effects by virtue of selectively danaging to

tunor cells in which c-Met is specifically expressed.
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i nventors have carried out extensive studies in order
(1%9%®)sol ve the aforenentioned problem and have found

that, as conpared with conventi onal canpounds
Noen-Patent Doéﬂ%ent 6: Cancer, 85(9), p.fg%4ll 02 (1999)

Patent Documents

Patent Document 1l: WO 2001/047890
Patent Document 2: WO 2002/032872
Patent Document 3: WO 2003/000660
Patent Document 4: WO 2005/030140
Patent Document 5: WO 2005/121125
Patent Document 6: WO 2006/104161

Patent Document 7: WO 2006/108059

Summary of the Invention
Problems to be Solved by the Invention
[0005]

An object of the present invention is to provide an
antitumor agent which exhibits excellent c-Met inhibitory
effect and which mitigates side effects by virtue of
selectively damaging to tumor cells in which c-Met is

specifically expressed.

Means for Solving the Problems



whi ch have a c-Met inhibitory effect, an acylthiourea
conpound of the present invention represented by
formula (1), the conpound havi ng an am nocar bonyl
group serving as a 6- position substituent of the
qui noline ring and an al koxy group serving as a
[000eROSi tion substituent of the quinoline ring, (1) has
a c-Met inhibitory effect equivalent to or higher
t hamd hate sefntt Heveoeant ihaval cconpeuhdsit rxitensiveo
studies, (2) exhibits higher selective danage to tunor
stuelklss ini wrdeirchoc siitvei $heverfoeepeassededr piriophley, and
activated, as conpared with tunor cells in which
have- fetunids téxpr, essedoapared widhelcoangntdomall cempoungsd
(3) mtigates side effects and exhibits potent
whibhmbiaveegr essiean inh i teiryo edtfedites as gy 1 thévogeaf t
nodel s. I n other words, the inventors have found that
comiplhenal yift iheu pes seotpdmventdpne semres ey efobrulfarpmla (1),
whi ch selectively acts on tunor cells in which c-Met
thei somppecid healing expesdsoda thonydatEoud FerSifNgces and-
is useful as an excellent antitunor agent. The
posprésentsubsidiuicot lods thiseaineddmsl irdRed 258 BRe &SFY
of this finding. [0007] Accordingly, the present ,
groupy SRIEVEmIp sy Bdds PaR 1 tdep EMbstied e edmedukde quinoline
represented by fornula (1): [0008] [F1] 4 HH ~

ring,| ((IR5has @ F-Met inhibitory effect edquivalent tJ or
higher than that of the conventional compounds in in vitro
studies, (2) exhibits higher selective damage to tumor cells
in which c-Met is over-expressed or highly activated, as
compared with tumor cells in which c-Met is expressed at low
.level and normal cells, and (3) mitigates side effects and
exhibits potent tumor-regression in in vivo studies using
xenograft models. In other words, the inventors have found
that the acylithiourea compound represented by formula (I),
which selectively acts on tumor cells in which c-Met is
specifically expressed, mitigates side effects and is useful
as an excellent antitumor agent. The present invention has
been accomplished on the basis of this finding.
[0007]

Accordingly, the present invention provides an
acylthiourea compound represented by formula (I):
[0008]

[F1]



ORA\R6 R\~1 \\ 2 RONOC) R3J[0009] (wherein
each of Rl and R2, which may be the sane or ,
different, represents a hydrogen atom an optionally
substituted Cl1_6 al kyl group, an optionally
substituted C3_10 cycloal kyl group, an optionally
substituted C6_14 ardimti ¢ hydrocarbon group, or an
optional | y subsifty nsaturated

het erocycl i c gfoup, t oget her
with the nltr».- are attached, an

op t Uged ni trogen- cont algti ng

RL\he . ring; R3 represents a Cl1_6 al kyl group;
sind ® R5, and R6, which nay be identical to
éf rom one another, represents a hydrogen
at @ fgen atom an optipnally substituted C1_6

al Hyl group, a Cl1_6 al koxy group, a Cl_6 al kyl am no
gr p, an optionally substituted aromatic hydrocarbon
roup, or an optionally substituted saturated or
dat ur at ed heterocycllc group or R5 and R6 may form

t oget [ t which th
whi‘errée'%?te oy 6 Shdakt CRETGbmATE s (RS bnt i on
é? > rovi des a harngagutlcal ta ent contalnéﬂ% as

L&y & SPRGPEGIEn e, RYFTRGA FitGl e & SPE d

subs%qk%%%%t%14P%1E%ﬁn%&%u l)a%ro%t%%kglﬁge%% stituted Ca_ig
cycloalkyl group, an optionally substituted Ce-14 aromatic
hydrocarbon group, or an optionally substituted saturated or
unsaturated heterocyclic group, or R! and R? may form,
together with the nitrogen atom to which they are attached,
an optionally substituted nitrogen-containing heterocyclic
ring;

R> represents a Ci_¢ alkyl group; and

each of R4, R®, and R®, which may be identical to or
different from one another, represents a hydrogen atom, a
halogen atom, an optionally substituted C;-¢ alkyl group, a
Ci-¢ alkoxy group, a Ci-¢ alkylamino group, an optionally
substituted aromatic hydrocarbon group, or an optionally
substituted saturated or unsaturated heterocyclic group, or
R®> and Rslnay form a ring together with the phenyl ring to
which they are attached) or a salt thereof.

The present invention also provides a pharmaceutical

agent containing, as an active ingredient, an acylthiourea



The present invention also provides a pharmaceutica

conposition conprising an acylthi ourea conpound

represented by formula (1) or a salt thereof, and a

pharmaceutically acceptable carrier. The present

i nvention al so provides use of an acylthiourea
con@Ripeunépregeaseant & Hyrimleul(d)( by er salsalktherebdr eof

for producing an antitunor agent. The present

i NVer iporesaingo iprvenritdes: alset o vidgies tar edteinrg cearrder L

conprising admnistering, to a subject in need
comnipheriedbn aompifiednigy enamoyit hdo vaeaa cpmplevodr ggpresented

compound represented by forrmula (1) or a salt
by tfeemedh. (ENf ect & clkltthéhemeendti and ROPIermpgeefically

Docunent 6 di scloses a conmpound simlar to the
accepimeded cefrrillkee .pr esent i nvention, the disclosed

conmpound having a quinoline ring and an acylthi ourea

st st grre sentoviawent iRat ents DeEapvERe 6 Udiss cifoses no

such a conmpound havi ng an am nocar bonyl. group as a
acy8-tpdsitriean comporindugsprepentiee & dorrwdar il(dg, whicisalt

substituent is a characteristic feature of the
thegeedefori PESORUICAT AS SRGWT IRt RFSTést Exanpl es

descri bed herei nbel ow, the conpound of the present

i NVESYR iEGiE S edtra iaMea i 2280 Ay h BANVG 955 gi’mﬂ}?&@]é&dooﬁ%ﬂ

group as a 6-position substituent of the quinoline, .,
tregitigd SRRICEItY s CORP LIS 1Pict POMEEdSs A ignhitly PosyiPIect 1in

activity to c-Met_ kinase equivalent to qr  higher than q
neech thegeothe a8 FHEEC e SIRETE &Fé@@o§§@aﬁﬁl &fiy cempoun

Docunent 6 (conparative conpo ver, quite

1 Ho
PR GRRBh O LR Sac PRt B 68 Lt theadt ny

Effects of the Invention
[0010]

Patent Document 6 discloses a compound similar to the
compound of the present invention, the disclosed compound
having a quinoline ring and an acylthiourea structure.
However, Patent Document 6 discloses no such a compound
having an aminocarbonyl group as a é-position substituent of
the quinoline ring, which substituent is a characteristic
feature of the present invention. As shown in the Test
Examples described hereinbelow, the compound of the present
invention, characterized by having an aminocarbonyl group as
a 6-position substituent of the quinoline ring, exhibits in
in vitro tests an inhibitory activity to c-Met kinase

equivalent to or higher than that of the similar compound



whi ch conparative conmpound 1 would be toxic, the
conpound of the present invention exhibited no
toxicity (i.e., loss of body weight). Therefore, the
dose of the conpound can be increased, and a potent
tunor reducing effect was observed in nude mce
dissilkjseet ech tRatdentyiDozurestis.6 [(@@hila raAsi e semippedid 1) .
above, the compound (I) of the present invention or a
Howaaldr t hprieef shaprars iexgiel,| edterc -avstinitiegiacoryr aactdsgn at
ininvitro tests, the c-Met inhibitory action having
wh ihitg el zecttiiviet yodmpauntbrl eefulsl ibe Weixie c gt dosipound of
speci fically expressed, and exhibits potent tunor
the eadary deffeadtidm dxhikiied est Soxihusy tHe ccongédid of
of the invention is a useful antitunor agent
body tiggattitng sTHerefpaet sthpi deasestt that 68mPREBAgRan be
adm ni stration of a drug containing the conpound of
indree gadbs emd inwmitaon tuRdudedUeng edfsite vafaldifehed in
tumors such as head and neck cancer, esophagea
nudsanare stomied dicdm Wolorke8dfcer, rectal  cancer,
|iver cancer, gall bl adder/bile duct cancer, biliary
[0G¥ldct cancer, pancreatic cancer, |ung cancer, breast

cancer, ovarian cancer, cervical cancer, uteH
carerdesq iRt ahaiter  thi fRIRCWHhC @i) %ﬁo@%eat%fesent
cancer, testicular tunDr bone and s t tls

inveRicam, o1 eukdrita thﬁaﬁ%% s IW %eqe inhibitory
nyel oma, skin cancer, |n t r qgﬁptheglon ‘havin
actyomdd tio ¥ 1 %6 t@(ﬁﬁﬁ} et Jﬁ%ﬂﬁ Y &€ 9
particularly effective f reatqgﬁ; d\grohferatlve
higlh SEASE TRVl ithd Vi f?%le%ﬁ”atw i i or and
B P O N A
effect in in vivo tests. Thus, the compound of the invention
is a useful antitumor agent mitigating side effects.

Diseases treated through administration of a drug
containing the compound of the present invention include, for
éxample, malignant tumors such as head and neck cancer,
esophageal cancer, stomach cancer, colon cancer, rectal
cancer, liver cancer, gallbladder/bile duct cancer, biliary
tract cancer, pancreatic cancer, lung cancer, breast cancer,
ovarian cancer, cervical cancer, uterine cancer, kidney
cancer, bladder cancer, prostate cancer, testicular tumor,
bone and soft tissue sarcoma, leukemia, malignant lymphoma,
multiple myeloma, skin cancer, brain tumor, and mesothelioma.
In addition, the compound of the invention is particularly

effective for treatment of proliferative diseases involving



i nvol ving cornification or inflammtion such as
psoriasis); is useful as i munosuppressor in the
treatment of imunol ogic diseases such as rheumatism
and in transplant of organs. Brief Description of the
Drawi ngs [0012] [Fig. 1] A graph show ng effects of
di fifbe eqaipainds iafiuthe onpreseptroilnfemtiténnand rhose df-J-..
conpar ati ve conpounds, on the body weight of mce.
pro[lEifgra2livA gnaphmsinowilogiantallagoensf t&ans dosepkes
conmpounds of the present invention and of a o
invearpagatioveifdmpsdrd om inflampetiest suchessgi Pegriasis):
Description of the Invention [0013] In the present ,
is usednili as, inhenoshpperssession theoprieghaeny of immunologic
substituted" has been added to structura
disienbesnetichn asi rhegfreitd sk ehgt inhéressedant Sfr GEO8RS -
may have one or nore substituents at a chemically
substitutable position(s). The type, nunber, and
| ocant of the substituent(s) present in the structure
Brigfe Descrpatiiosular Hrel DFeté@#dS\When two or nore
substituents are present, they may be identical to or
[00diflif erent from one anot her. Exanples of the
"substituent” include a _hal ogen atom a_hydroxyl
[Figrodyd, Pa 98 2@yasboyiegp etdeni r8nggﬁpF°§9€fp§SaP§aﬁgfl
group, a Cl-6 al kyl roup,. a C3-10 cycl oal kyl group
pregend §TAPREAPP GrblSHOSCP LG CONPRER) oS R Y ng" the
group, .a Cl-6 al kyl am no group, a Cl-6 al kanoyl am no
bodyr yedgba ef- &Pyl ani nocar bonyl group, a Cl-6

[Fig. 2] A graph showing antitumor effects of the compounds
of the present invention and of a comparative compound in in

vivo tests.

Detailed Description of the Invention
[0013]

In the present invention, when the expression
"optionally substituted" has been added to structural
information, it refers to that the relevant structure may
have one or more substituents at a chemically substitutable
position{(s).

The type, number, and locant of the substituent(s)
present in the structure are not particularly limited. When
two or more substituents are present, they may be identical
to or different from one another. Examples of the

"substituent" include a halogen atom, a hydroxyl group, a



al kyl sul fonyl group, a C6-14 aromatic hydrocarbon
group, a saturated or unsaturated heterocyclic group,
a saturated or unsaturated heterocyclic-carbonyl
group, and an oxo group. Wen the substituent(s) is
or are present, the nunber thereof is typically 1 to
cyaBo p@0ig] al niteomgtraupl,) a Che 4Ckaboalkgirogpeup” Cim alkyl
the "optionally substituted Cl-6 al kyl group”
grouepr eseptgdcaslEdlbyl RRous, aa CLz-toaléehyhegroewp, a Ci-s
branched al kyl group. Exanples of the al kyl group
alkorgl udeupet Ayl aménbylgromppr ep¢h.¢ BdEylemno gmobptyR, Ci-6
sec-butyl, tert-butyl, n-pentyl, isopentyl, n-hexyl,
alkandyilsolierybrgupupa o018l kylamiopgakRofiv), JEREP; C3- £0-5
cycl oal kyl group” in the "optionally substituted
alk@3sid fopgloglrkyb, groGp isr @ppeaeht ely@socRIbeR ROOTR, a2
C3 to C10 cycloal kyl group. Exanples include
satoyeltegr opy inseyoirelsedy he teyelcyseACy CIodRd &y ERGHERFED OT
group. [0016] In formula (1), the "C6_14 aromatic
unshydretadbbrtgrocyclis—car®onygt PERFP!y 38Gh s Pitedroup.
C6- 14 aromati c hydrocarbon group” represented as Rl
Whepr tR2 sybatdsuestcsd afomdt iaéehpérreé@&ﬂiboﬁhegrl&ﬁ%er thereof
Exanpl es include phenyl and naphthyl group. [0017] 9
is fiypfiepmilval( EP, 3the "saturated or unsaturated
het erocyclic group” in the "optionally substituted
[00d4durated or unsaturated heterocyclic group"
represented as Rl or R2 is nocyclic .or bicyclic
salt%@r doegude Jddat dg edr-e aliyl group™ i e

"optionally substituted C;-¢ alkyl group" represented as R' or
R? is a Cl to C6 linear or branched alkyl group. Examples bf
the alkyl group include methyl, ethyl, n-propyl, isopropyl,
n-butyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, n-hexyl,
and isohexyl group.

[0015]

Tn formula (I), the "Cs-1o cycloalkyl group™ in the
"optionally substituted C3.io cycloalkyl group" represented as
R' or R® is a C3 to Cl0 cycloalkyl group. Examples include
cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl group.
[0016]

In formula (I), the "Cg14 aromatic hydrocarbon group” in
the "optionally substituted Cg¢ 14 aromatic hydrocarbon group"
represented as R' or R? is a C6é to Cl4 aromatic hydrocarbon
group. Examples include phenyl and naphthyl group.

[0017]



het erocyclic group having one or two atons sel ected
froman oxygen atom a nitrogen atom and a sul fur
atom Exanples include pyrrolidinyl, piperidinyl,
pi per azi nyl, norpholino, thionorpholino,
honopi peri di nyl, tetrahydrothienyl, imdazolyl,
t hiTenyornfulray| (I)py ruta Yisataxadady lor immedaniaded
t hi azol yl, isothiazolyl, pyrazolinyl, triazolyl,
hetleeboregzdliyl grom™ dyl ;they rapylicnsilivvisctibsydit usyed ¢gatprated
indolyl, isoindolyl, indazolyl, nethylenedioxyphenyl,,
or emispltenmedicoX ehenylcycliengsfomednylepresented as R° or R® 1s
di hydr obenzof uranyl, benzoi m dazolyl, benzoxazol e,
a moerzyiiiiaz olry bigueliity Isa taquiatsidy lor usEqHRUGIbEC
qui nazol i nyl, and qui noxalyl group. Among them 5- to
hetBrormeiéice ¢ roapu h@vdd ohener Gay diWes ad81s FaliaTdeshe om an
two nitrogen atons; e.g., pyrrolidinyl, piperidinyl1
oxygiepe rdzimyla, nitkaegsinpertiodi nyEnd andHdra i@t hEsapples
. groups, are preferred. [0018] [0019] In formula (l).,
incdugiepbes rofl idiaylni piegei-Sdentlai Hiimg ratdteriocyparpiolino,
ring" in the "optionally substituted njtrogen-
thisswraheiligonetemepyasrd ddinyg eI GhREYd R
~ together wth the nitrogen atgm_to which they are 1vl
imigezedydd ithdlendd : dinrdge RYEddni mEFegtlvrlar dgoxazolyl,
heteraocyclic groups such as _pyrrolidi.nyl,
thigizedwildi ﬁa;ﬂO,t%aﬁ@rléfﬂirn;ﬂiﬂr%ﬁ?&wﬂphaﬂ%%%ydup.tetcﬁamlyl'
t hese, pyrrolidinyl and piperidinyl groups, ar C
PYTE¥tler P82 246 | RO AR Wor rﬁﬂ%d(yalz)ﬁ ’eiﬁf?ﬁ%é’gl rof i g dolyls
. "Cl._6 .al kyl group", .represented i n¢l ude .t he
g eraentIEHOd SR O G e
ben %%ﬂ%éﬂ;i,p%?E?HE%%eH¥J§h£§§§PU égﬁ%gimidazolyl,
benzoxazole, benzothiazolyl, purinyl, guinolyl, isoquinolyl,
guinazolinyl, and quinoxalyl group. Among them, 5- to 7-
membered saturated heterocycles each having one or two
nitrogen atoms; e.g., pyrrolidinyl, piperidinyl, piperazinyl,
homopiperidinyl, and tetrahydrothienyl groups, are preferred.
[0018]
[0019]

In formula (I), examples of the "nitrogen-containing
heterocyclic ring" in the "optionally substituted nitrogen-
containing heterocyclic ring" formed from R' and R® together
with the nitrogen atom to which they are attached include
nitrogen-containing saturated heterocyclic groups such as

pyrrolidinyl, piperidinyl, piperazinyl, and morpholinoc group.

Of these, pyrrolidinyl and piperidinyl groups are preferred.

10



being nore preferred. [0021] |In formula (1), exanples
of the hal ogen atom represented as R4, R5, or R6
include a fluorine atom a bromne atom a chlorine
atom and an iodine atom O these, a fluorine atom
and a chlorine atomare preferred. [0022] |In formula
[oo@lo)], the "Cl_6 al kyl group"” in the "optionally
substituted C1_6 al kyl group” represented as R4 R5,
or IR6 finoluwide (The afmmeniers icoherhealWuks gridups .grofup”
these, nethyl group is preferred. [0023] (0024] In
represmntad ks, REhentTidé thkoafogewaptipnethelkyl groups.
"optionally substituted C1_6 al koxy group" represented
Of abeRe, OR% adkyR6 group @ret preddrneshr wéithhmgidiydd group
al koxy group. Exanples include nethoxy, ethoxy,
beimgpropyl erglergegh-opyl oxy, n-butyl oxy, sec-butyl oxy,
tert-butyl oxy, n-pentyloxy, and n- hexyl oxy group. O
[00£Adse, Cl1_3 al koxy groups are preferred, wth nethoxy
group being nore preferred. [0025] In formula (1),

t hdr EpmgdiakyiTam eagiows 9in e hal@aeromday
substituted C] 6 al kyl amd no group” represented as 11
represeRE e SRR 1 sRan &frifho eménd-lugrine atom, a
di -substituted with the aforenentioned Cl1_6 aIkyIf h
brogiagp ateramsl 68 Liogdngdé tofet RS nd.C iy Pdififho, OF these,
di net hyl am no, nethyl et hyl am no, n- prﬁgﬁianiqg,
2 Flyegsisy P& &P A Sy o 2 L98L gt P& S
[0022]

In formula (I), the "C:-g alkyl group" in the
"optionally substituted Ci-¢ alkyl group" represented as R*,
R%, or RS include the aforementioned alkyl groups. Of these,
methyl group is preferred.

[0023]
[0024]

In formula (I}, the "Ci;.¢ alkoxy group™" in the
"optionally substituted Ci_¢ alkoxy group" represented as R,
R®’, or R® is a Cl1 to C6 linear or branched alkoxy group.
Examples include methoxy, ethoxy, n-propyloxy, isopropyloxy,
n-butyloxy, sec-butyloxy, tert-butyloxy, n-pentyloxy, and n-
hexyloxy group. Of these, Ci-3 alkoxy groups are preferred,
with methoxy group being more preferred.

[0025]

In formula (I), the "Ci-¢ alkylamino group" in the

"optionally substituted Ci-¢ alkylamino group" represented as

11



tert-butylam no, n-pentylam no, and n-hexyl am no
group. [0026] In formula (1), the "aromatic
hydr ocarbon group” in the "optionally substituted
aromati ¢ hydrocarbon group” represented as R4, R5, or
R6 is the aforementioned C6 to Cl4 aromatic
R?, hpdly osmrifor sgroupmibBoagpioes oonprefoer céd smisitdrtsited with
i ncl ude phenyl and naphthyl group. [0027] In fornula
the( Rfortehentsanecated el kyds gmeougt.edExhBpéescyeFéuden
the "optionally substituted saturated or unsaturated
me thetlemicye| ethydpmégent eld red hijd ar@50,omeRG vilgdhyd@nifge n-
af orenmenti oned saturated or unsaturated heterocyclic
progyd @ps.nokEx dmploesprofl apriaicer MedpUrHeaYLs1 0, n@agdd By 1egino,
menbered saturated heterocyl es each having one or two
teni-ldgdrRmdnens Nsheh tad apyifico| adich - Ry & idion T 0 U&hd
pi perazi nyl group. [0028] Exanples of the ring forned
[OO2&det her with the phenyl ring to which R5 and R6 are
attached include a naphthalene ring, a quinoline

ri Ag oW lsaZdi-néhd n@rommiifddieinqsaFoop group” in the

benzi m_dazol e ring, a nethyl enedi oxyphenyl ring,, and

"opiA oty SHEGtEESITEN BT Oerd C Pd@fﬂcafgﬁtgeﬁqug of the
af orenentioneq subpstituents are described as | OwW.

repregfpItes 6F Bie Ho ocg%rﬁesgtlémﬁhﬁc|a§d>etem&tlonedb e’ to c14

af orenent i oned_hal ogen at ops. %mmIS(ﬁtheﬁ16
ORI oY TGS P GIEGHE -f R RFTO 1&EGPYI PEREPT By FETRRES

inctilillt e:l%lalhe%gﬁu%nd naphthyl group.
[0027]

In formula (I), the "saturated or unsaturated
heterocycle™ in the "optionally substituted saturated or
unsaturated heterocycle" represented as R*, R°, or R® include
the aforementioned saturated or unsaturated heterocyclic
groups. Examples of preferred members include 5- to T-
membered saturated heterocyles each having one or two
nitrogen atoms such as pyrrolidinyl, piperidinyl, and
piperazinyl group.

[0028]

Examples of the ring formed together with the phenyl
ring to which R® and R® are attached include a naphthalene
ring, a quinoline ring, a quinazoline ring, an indole ring, a
benzimidazole ring, a methylenedioxyphenyl ring, and an

ethylenedioxyphenyl ring.

[0029]
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Exanpl es of the Cl-6 al kyl group include the
af orenenti oned Cl1-6 al kyl groups. Exanples of the
C3-10 cycl oal kyl group include the aforenentioned
C3-10 cycl oal kyl groups. Exanples of the C2-6 al kenyl
group include vinyl and 2-propenyl group. Exanples of
t hebella-i6 sl ko Xoh ey radigy dmreg tuidm aich e wWifsoridvemtosee Cl- 6
al koxy groups. Exanples of the Cl-6 al kyl am no group
desardlhede ashdedioor.enBranphed cf- 6hal kglagfpoagpBupsclude the
Exanpl es of the Cl-6 al kanoyl am no group incl ude
a f cgneimea tgromgss hedolgens gfsmist.ut B4ampLast Aé gh@r EmsniibaBaY L
Cl- 6 al kanoyl group. Exanples of the Cl-6
g rogipk yilngrtiusee FEe, ety lirn GILRRe Oyl n GEET BOTRIL Ydr SRS -
each nmono- or di-substituted with the _aforenentioned
Exa@pl@salody (ther Sups abkaitpleusr it uee dheaabprsmensmpned
group include sul fonyl groups each substjtuted wth
C1-¢ 15d ¥atloa&eems -onBdanR I 6Sapky FRgr Gepe EX&HRR LEY bf SX PP
~ C6- 14 arommtic hydrocarbon group include the
incdfisie rdye iddRE@IEs LA Svetoi em@a%&aibEHOBPSupsExampleS
Exanmpl es of the saturated _or. unsaturated heterocyclic

of FhufzinAUGE I TAEr dRGHIBhdd D idatiarsdgPenY L group.
Exaggag?et@lrjggﬁt ;};%gh%;ceéo Clxlé{::&%roou g_n[é‘%%sgl%]alt&{%l alg’r.fo&?&entioned
cr oY RAED, 20 808 TELIY) DF! 10,1815, eLLLEd,
indd e T e R TEnrirR e A R 2Ekmp 1 e
or B SRS AN Y O M A
sugy?i %%%%fkﬁﬁjpgg%Paforementioned Ci-¢ alkanoyl group.
Examples of the Cj—¢ alkylaminocarbonyl group include
aminocarbonyl groups each mono- or di-substituted with the
aforementioned Ci-¢ alkyl group. Examples of the Ci¢
alkylsulfonyl group include sulfonyl groups each substituted
with the aforementioned Ci-¢ alkyl group. Examples of the Csg-
14 aromatic hydrocarbon group include the aforementioned Ce-14
aromatic hydrocarbon groups. Examples of the saturated or
unsaturated heterocyclic group include the aforementioned
saturated or unsaturated heterocyclic group.
[0030]

R' is preferably a hydrogen atom or a Ci;-3 alkyl group,
with a hydrogen atom and methyl being more preferred. Among

them, a hydrogen atom is particularly preferred.

[0031]
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The C1-6 al kyl group represented as R2 is nore
preferably a Cl-4 al kyl group, wth nethyl, ethyl,
n- propyl, isopropyl, n-butyl, and sec-butyl groups
being particularly preferred. Now, the substituent of
the Cl1-6 al kyl group represented as R2 wll be
deg?ér ibegrefiedebaiyl anThptsuballyuenbststptefieCabl glkyl
sel ected from anong a hydroxyl group, a C3-10
grooyg| aal kyltignaddy sabbil taltleox Cesgroapemat Bi-Bydrocarbon
al kyl am no group, a 1-6 al kanoyl am no group, a Cl-6
groalpkylosulahooplt ignedpy smbatdfattied shydretgcben gneapurated
saturated or unsaturated heterocyclic group, a Cl-6
hetaroglvadiicogaobeny|l group, and a saturated or
unsat ur at ed het erocyclic-carbonyl group. The C3-10
cydhsaldoyd aldgrduwichipmyepnesendeshiap &/ cleherye gretprably
The C1_6 al koxy group is nore preferably a Cl-3
a Catk@AKYdr GEpEULw Wi thefiRbhyl, ethaty, NaRdorydpr dFPPERYYL:
groups being particularly preferred. The 1-6 al koxy
n-byitydp Rayl Becrhet YHage oxpsybeingueaetisydRrrdy preferred.
substituent is preferably a hydroxyl group. The 1-6 2
Nov| fflea iR tditoepti §Inbhe Fret erldbily 9X P LRPESRERGST as R
. group. The 1-6 al kanoyl .am no group i s _nore refergbl
wildn bgc epicatre 1gr 6§h21the BAS65E RHEHF‘FBngF Botprraly

nore preferably a nethyls Ifoqéi group. The aro thc
e IRyHEsk 458 2818 3 SIRHAEY o BRD1 ) hiengiY SgPGUBY L arouP,

The saturated or unsaturate heterocyclic group is
a Cﬁﬁ*élﬁpgﬂéﬁéﬁpyjaa5§lﬂbaa&ﬁgﬁﬁﬁpgdgr épéréb ¢t% ¢ group
S o it SOET, ZLTCSL SO ERIOED romaric
s SRR P UL A1 L LGREY, BBy
grogiis dLurated ) HELelogyal ke ngiouR B L BekaRa¢eRa or
unsaturated heterocyclic-carbonyl group. The Csz.10 cycloalkyl
group is more preferably cyclohexyl group. The Ci.¢ alkoxy
group is more preferably a Ci;-3 alkoxy group, with methoxy,
ethoxy, and isopropyloxy groups being particulariy preferred.
The Ci-¢ alkoxy group may further have a substituent. Such a
substituent is preferably a hydroxyl group. The Ci_
alkylamino group is more preferably a diethylamino group.
The C;_¢ alkanoylamino group is more preferably an acetylamino
group. The Ci¢ alkylsulfonyl group is more preferably a
methylsulfonyl group. The aromatic hydrocarbon group is more
preferably phenyl group. The saturated or unsaturated

heterocyclic group is more preferably a 5~ to 7-membered

heterocyclic group having 1 to 4 nitrogen atom(s) and/or
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substituent is preferably a C1_6 al kyl group
(particularly methyl group) or an oxo group. The Cl1_6
al kyl am nocarbonyl group is nore preferably
et hyl am nocar bonyl , di nmet hyl am no, or
met hyl but yl am no group. The Cl1_6 al kyl am nocar bonyl
oxygeouptonmdy)f untiher praveladsodt i moepholsneh dioxolanyl,
substituent is preferably a hydroxyl group or a Cl1 6
tetabh@ﬁyogymaplepgytuduﬂarBydnéehﬁﬁyoéVéupyoup$hbelng
saturated or unsaturated heterocyclic-carbonyl group
paritd cndee 1pr pirefablrgda SThe osFtunehdéred wRsaFaraged
het er ocycl i c-carbonyl group having 1 or 2 nitrogen
hetarorys)liandronporyyefiugtbatshavei ghsubstituent. Such a
pyrrolidinyl carbonyl and norphollnocarbonyl groups
subpsiltgensaiti pyrderybprefefredaliheé gapyPatpgisicularly
unsaturated heterocyclic-carbonyl group may. further
methyte 95050YSPrt BBNPXO StEHPa sTRtF1-aehtkyLaptReesappyyL
a hal ogen atom (particularly fluorine atom
grogp @SalRyF BEEHErEPart EELVARMINREERPPILY r onsneRBiYiﬁmnor
may have a_hydroxyl group. [0032] 0033
or aﬁéﬁatlbetwa%aar aaﬁugrou%h? e(f)’r-és%%%@da% n@&a}?% %f ggroup
preferably a phen oup. Specific enmhodi pent of. t he
mays§H§FP€€e£FV8fatﬁébéglEHeEFona§?€hh? S boREr ot
repr esent ed gs R2_is preferably a C& 6 alkél group,
preferablyehpgPEyp BEPHY ﬁﬁré‘ é%éf@ FREY 95°PB034]

S T T e
hetggbﬁ%gﬁxglgﬁﬁ ony g%oup §s”5528989e rggﬁb Qr §ukgu5_
membered saturated heterocyclic-carbonyl group having 1 or 2
nitrogen atom(s) and/or oxygen atom(s), with
pyrrolidinylcarbonyl and morpholinocarbonyl groups being
particularly preferred. The saturated or unsaturated
heterocyclic-carbonyl group may further have a substituent.
Such a substituent is preferably a halogen atom (particularly
fluorine atom), or a Ci-s alkyl group (particularly methyl
group) which may have a hydroxyl group.

[0032]

[0033]

The Cg¢-14 aromatic hydrocarbon group represented as R? is
more preferably a phenyl group. Specific embodiment of the
substituent of the Cg¢.14 aromatic hydrocarbon group
represented as R? is preferably a Ci;s alkyl group, with

methyl group being more preferred.
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pi peridinyl, honopiperidinyl, and tetrahydrothienyl

groups being nore preferred. Specific enbodi nent of

the substituent of the saturated or unsaturated

het erocyclic group represented as R2 is preferably a

hydroxyl group, a Cl1_6 al kanoyl group, a Cl-6
[oc4Koxycar bonyl group, a Cl1_6 al kyl am nocar bonyl

group, or an oxo group, with a hydroxyl group, an

acethd sgrioumteaah cat hylssrinedard drate mraup, i g

but yl oxycar bonyl group, and an oxo group being nore
reppreefeartreet as [R5038] aR2-i soparneubkaetlysptutekadl heterocycle

nmet hyl , met hoxyet hyl, norphol i noet hyl,

haviimrep Holdm &c awiormgeme tatyom ( 3- loyd sedytua [egog (s) , with
2- hydr oxy- 2- et hyl - n-propyl, or 1-hydroxy-n-butan-2-yl
pipprowiny Ui,n homerdgse igh nilhy dmek rar-dahvsirothyilengtlo gg oups
an (S)-formis particularly preferred. [0036] R4 is
be ipree freyrab oy ef eralesyenSaeeif 1Gi enbadingpki Aé AhenFulAgifuent
chl orine atom being particularly preferred. The | ocant
of dtheRsatal navteide ogb W SRS e A e LRSS 4G GFOUR t h
2-position beging particularly Ereferred. [0037] _Each
repgfe B tA a6 B s1pr Brefabphly Ryavegenvat 8xPUR: Rafogen
atom_ an optionally substituted C1_6 al kyl group, or a
alkanoy la| RSP rgro§p-6 PHE SSRGS e acHier al ky!

group 16 represented as R5 or R6 is prefegﬁg{y a 1

a1 My AaEHerP CATSAN YA O 0P of [PoATh@*0 R P& g idt @ Hydaroxy
preferred. In one preferr@[g]t ase, one of R5 and R6 i} .

grMPhy do G&F t YAt SHROYNd hé Hne SR TRAINoy & AP m? &°*

hal ogen ato a :
butyloé%car OJ§1 group, and an oxo group being more preferred.

[0035]

R’ is particularly preferably methyl, methoxyethyl,
morpholinoethyl, morpholinocarbonylmethyl, 2-hydroxy-n-butyl,
2-hydroxy-2-methyl-n-propyl, or l-hydroxy-n-butan-2-yl group.
In the case of l-hydroxy-n-butan-2-yl group, an (S)-form is
particularly preferred.

[0036]

R? is preferably a halegen atom, with a fluorine atom
and a chlorine atom being particularly preferred. The locant
of R is preferably 2-position or 3-position, with 2-position
being particularly preferred.

[0037]

Each of R® and R® is preferably a hydrogen atom, a

halogen atom, an optionally substituted C;-¢ alkyl group, or a

Ci-3 alkoxy group. The substituent of the C;¢ alkyl group
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trifluoronmethyl group, or a nmethoxy group. In one nore
preferred enbodi nent, one of R5 and R6 is a hydrogen
atom and the other is a hydrogen atom or a hal ogen
atom Wien one of R5 and R6 is a hydrogen atom and
the other is a halogen atom the locant of R6 is
reppeekerabl ws2RPostt Ron rprepasitiom hd10888] dtvehevith a
present invention, the foll ow ng acylthiourea
flueeipeuntdemaibeisg tereherederarce.particul arly
preferred. 4-(2-f|uoro-4-(3-(2-pheny|acgtyl)
t hiTourceied Qratfenmey)) case, one of R® and R° is a hydrogen
nmet hoxy- N- met hyl qui nol i ne- 6- car boxam de
atody, (20t dbeoothed- (3- phoydrageny BXomi oar 8RdePSRe AGRYY - #
- met hoxy- N- (et hoxyet hyl ) qui nol i ne- 6- car boxam de
trigl@prmeshyl4 gr3up2- phreay MetdOyY) group. In one more
t hi our ei do) phenoxy) - 7- net hgxy- N- ( 2- nor phol i noet hyl )
predermeld rebediaebdéxamngecf R’ and R is a hydrogen "atom,

4-(2-f|uoro-4-(3-(2-pheny|acetyl)thioureido)phenox%%-7
and- the other is a hydrogen atom or a halogen atom. en one

ngthoxy- (2-nDrphoIino-2-oxoetq¥l)quinoIine;G-C%{boxa

of B dendgR Zzi_9,|qjd?yjizzpqegq (thqu, and the other is a halogen
f1 uorophenyl )acetyl,)thioureido phenoxy)nNng- ydupx but.

atomy| the LesiamdxfuifolSn@regscariyx 4mPge i tion or 4-position.

4-(2-fl uoro-4-(3-(2-phenyl acetyl)thi ourei do) phenoxy)-N
[003@%_ (3-(2-pheny yl) )P y)

hydr oxy- 2- hyl pr 1)-.7- X i.nol.i ne- 6- car hoxam
dngno the prgeetse%tp i%@én)tionrrettm% yf%Lilo%lnge a6c Clachbl%uq:ea

conpbids and $21%s LA PNV ARG T A Re 0%

o AR B A B e R W ARl N AR A T
e SRR NS s o) 7oty (2
-4—Qélfﬁh%%atuqq%qlélgaé%%lg%étyl)thioureido)phenoxy)—7—
methoxy-N- (methoxyethyl) quinoline—-6-carboxamide

s4- (2-fluoro-4-(3-(2-phenylacetyl) thioureido)phenoxy)-7-
methoxy-N- (2-morpholinoethyl) quinoline-6-carboxamide
+4-(2-fluoro-4-(3- (2-phenylacetyl)thioureido) phenoxy) -7~
methoxy—N—(Z—morpholino—Z—oxoethyl)quinoline—6-carboxamide
«4-(2-fluoro-4-(3-(2-(4-
fluorophenyl)acetyl) thioureido) phenoxy)-N- (2-hydroxybutyl)-7-
methoxyquinoline-6-carboxamide

-4-(2-fluoro-4- (3-(2-phenylacetyl) thioureido)phenoxy)-N-{(2-
hydroxy-2-methylpropyl)-7-methoxyquinoline-é6-carboxamide

- (8)-4-(2-fluoro-4-(3- (2-phenylacetyl) thioureido)phenoxy}-N-

(1-hydroxybutan-2-yl)-7-methoxyquinoline-é-carboxamide
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fl uor ophenyl ) acetyl )t hi ourei do) phenoxy) - N (I -hydroxybu
tan-2- yl)-7-methoxyqui nol i ne-6-carboxam de
(S)-4-(2-fluoro-4-(3-(2-(2
fl uor ophenyl ) acetyl )t hi ourei do) phenoxy) - N- ( 1- hydr oxybu
tan-2- yl)-7-nmethoxyqui noline-6-carboxam de
. 4-((8)-F4ub4olt-3~((3-((4—qltor ophenyl ) acet yl ) t hi our ei do) - 2-
f1 uorophenoxy) - N- (I - hydr oxybut an- 2-yl ) - 7- met hoxyqui no
f1ubkepbengal bexarilde hi 6038} doTpdeacyt hilomeshosympoudd
of the present invention represented as fornmula (I)
morph&&i&beahga$qasn@lﬁhe%@Fsaubeamhdeeof, an optica
I somer thereof, and a solvate thereof such as a
(shydrgte f 1Theoadyl (BRi(@ur(da conpound of the present
invention represented as fornula (1) nay be a salt.
fluﬁhepﬁahyllacemwéﬂ@habMyeadph@h@@@§Wtr@alﬂyhaéééﬁﬂéﬁﬁén —2-
salt. Exanples of the salt include salts of inorganic
)bésmeth@k&guohOdn@&nﬁcCa@@§§am§§ﬁts\Mtr1|norgan|c
acid, salts with organic acid, salts with acidic
. (Sarird 2adildorand -§a@(@~i2rh basic ani no aci d. Specific
exanpl es of salts of inorgaic base include alka
£ lugepahepy g acesto’dl) (Hrionrsdtes Phemrxya s (dn @Yé‘l%%%an 2-
earth netal %é magnesi um or, cal cium salts.
Eﬂamﬁﬁ@@xﬁﬂuﬂﬁ@ NGad-CBRSEHG ng the salts include
18 trlnethylan1ne triethyl am ne,

- (SNt (Hy1 (ByT(di (e Chiko ieanIsvy @F&Hyaxy% ﬁéldllogffi?m)ar%‘ne

di et hanol am ne, tri et hanol am
£ L ughropOEBRENy i (e PYEERTR 20T Sod loTg khog v iqoL ine-6-

Ca;gg?;ﬁT%ehydrochlorlc
[0039]

The acylthiourea compound of the present invention
represented as formula (I) also encompasses a stercisomer
thereof, an optical isomer thereof, and a solvate thereof
such as a hydrate.

The acylthiourea compound of the present invention
represented as formula (I) may be a salt. The salt is
preferably a pharmaceutically acceptable salt. Examples of
the salt include salts of inorganic base, salts of organic
base, salts with inorganic acid, salts with organic acid,
salts with acidic amino acid, and salts with basic amino acid.

Specific examples of salts of inorgaic base include
alkali metal (e.g., sodium or potassium) salts and alkaline
earth metal (e.g., magnesium or calcium) salts.

‘Examples of the organic base forming the salts include
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acid, sulfuric acid, hydrobrom c acid, hydroiodic
acid, nitric acid, and phosphoric acid. Exanpl es of
the organic acid include formc acid, acetic acid,
propi onic acid, malonic acid, succinic acid, glutaric
acid, fumaric acid, maleic acid, lactic acic, malic
triaeitthyleidihie aeiiéthtydsidnie; acirddibenzeresthidpyridine, N-
acid, p- toluenesulfonic acid, and nethanesul fonic
meta6ilgy riexanploes , ok thhecdaimine ,ariird haciod aivicleude
glutam c acid and aspartic acid, and exanples of the
trikasiagcdrivinegciathd idiclkudeHexsilasmingspar agi ne, and
ornithine. [0040] The acylthiourea conpound of the
pr @sentp liewv erft ithre  imeproesdnt extias ifrgrlmdea hdrashl dsd G
pharmaceutically acceptable produrg. No particul ar
acild, mstdtfiori d sditposedrobrotie pitddméadricdadiy acid,
accept abl e produrg, and any prodrug nay be enpl oyed
nitsdd ergdas anide phosgog icamdigl .t ransformed to a
conpound represented as fornula (1) under in vivo
phyEsiesirdgiscalf ddvedictriasmsl  gesttd | irddide BRI %i a
hydrol ysis, oxidation, or reduction. Exanples of the
acemricdrgy d,i pelopdendst ecicomFedinds ¢ ¢t dhs SHAAINL st
ethyl ester, propyl ester, phenyl ester, ) ) ,
glutanbiox poxyre e rdst écidandal@iodrdsbdmAt igs@&tc, malic
whi ch nodi fy a carboxyl, group., Exanples of typica
acigh o@rdgs care idompeuiids ihiaH Sar é’efgﬁeﬂ%‘"ﬁ@f{ﬂfﬁég 5% P
conpounds (I) under physi ol ogi cal, conditian whi ch
tolaeseged Gongéd ai%d'rD@\Péiy&ﬁHmne@qu E’\Fd1ds 7, p.

16 3E-x a]fn%sl) es poufb ! tlhseh eadc ib&/ i cHI ar I[? _*I_kn(:jl c\>Na a CSJ_hC? t iennc l(u:l'ci9 e9 OJ Iu 1‘!a(%:(1)i4cl] acid

and aspartic acid, and examples of the basic amino acid
include lysine, asparagine, and ornithine.
[0040]

The acylthiourea compound of the present invention
represented as formula (I) may be a pharmaceutically
acceptable produrg. No particular limitation is imposed on
the pharmaceutically acceptable produrg, and any prodrug may
be employed so long as the produrg can be transformed to a
compound represented as formula (I) under in vivo
physiological conditions (gastric acid or enzyme) via
hydrolysis, oxidation, or reduction. Examples of the prodrug
include ester compounds such as methyl ester, ethyl ester,
propyl ester, phenyl ester, carboxyoxymethyl ester, and
ethoxycarbonyl ester, which modify a carboxyl group.

Examples of typical prodrugs are compounds which are
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The acyl t hi ourea conpound of the present invention
represented as fornmula (1) or a salt thereof also
enconpasses a hydrate thereof, a solvate thereof, and
a crystal polynorph thereof. [0042] The conpound of
the present invention can be produced through the
t r dvesl fowrrdek dnitive drogglvemels THe roendeamatpéryisdlos ogderpli resghditions
for synthesizing the conmpound of the present
whiialvems cresvayibes domt@eriedlogmresductts Dougeay wed . 7, p. 163-
produced through a nethod described in the
198)i"t erdtlursdied byt e roddeere Shaties sliPXbit-uent s are used
as the sanme neaning as defined in fornula (1). [0043]
[004F2] 20 /INOz OOHO L HO\R4 (1-3) HOPOOI N Step
1 OStep 2 R3 (1 1) R3(1-2) N2 NH2 SCN\ OO0 J \\
0 \T’s aqyldiReyress)cogpopd pd e P sitdp AVENon

represented as formula (I) or a salt thereof also encompasses
a hydrate thereof, a solvate thereof, and a crystal polymorph
thereof.

[0042]

The compound of the present invention can be produced
through the below-described scheme. The raw materials
required for synthesizing the compound of the present
invention may be commercial products or may be produced
through a method described in the literature. In the scheme,
the substituents are used as the same meaning as defined in
formula (I).

[0043]

[F2]
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Nu N "Il HNN\ OO\ 4SO
ORI R6 Step 5 HO( I - S PO
(1-7) RBRNON 3R t z\\ SO\ R RRNH(1 9) O
RLN R4 Rs Step 6 Rz I ONR3 [0044] In the
schene, L represents a |eaving group, P represents a

| ower al kyl group or a benzyl group<hawopng a
subst ituent, specificall y et hylﬁ
thoxy‘?rrbt hyI tert- ben[z -nutg)obenzyl
% benzyl gr eap, N0t her gridups are the same

i ngd r%—f—p'rrml ' 7045] 11n step 1,
pompoud  ((1- Plis pr?)?quced From corrsp?é nd (I- 21 1).
éibe(q“ﬁl cally, conpourﬁ:l (1919, which can be produced

/ NO,
B “”\C
sep3 Jj@ﬁj“ 5 Sepd
3 I
" e P N
NN e /Eglr 1!. o | ;?RS
Lt . U
o o \\R4 S \RG —St—ep—gb HOJID\/E

= RN
[ hig | R®
XX S © >
R4 RG
S~

R3 (I 4) R3 N (1-5) HH
Il 11I~Rs RRs 0" '1 1
HH
()

(1-8)

R'R®NH (1.9 0 0
_— R
Step 6 N
R2 P n
O N
RS
(00441

In the scheme, L represents a leaving group, P
represents a lower alkyl group or a benzyl group having a
substituent, specifically methyl, ethyl, methoxymethyl, tert-
butyl, benzyl, 4-nitrobenzyl, 4-methoxybenzyl group, etc.
Other groups are the same as defined in formula (I).

[0045]

Step 1

In step 1, compound (I-2) is produced from compound (I-
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according to the procedure disclosed in WO
2002-032872, is treated in thionyl chloride,
phosphorus oxychloride, etc. serving as a solvent, to
t hereby introduce a halide as a |eaving group L. The
reaction tenperature is OCto reflux tenperature,

1) .prepecabliya80¢, t compblina {@nperavhieh Fhe beempcodvned
time is 0.1 to 100 hours, preferably 1 to 24 hours.

acddrdieguiticedhe) pAdtedmre \d::Jsmmsepir dinetgbl2p 202873, is
0.1, with respect to compound (I-1), of

t refthdiime tthylohngrlmenn labe- irdery @@os@hmgms[quﬂﬂlonﬁmﬁeretc.
conpl etion of the above reaction, in addition to the

serdvéa g gr Gyl vientt,he - t@mﬁhmn@%@ﬁl aghedg-des & So

converted to acid halide. Thus, the acid halide is
leavdaet edoun tth aﬂ?hehmba@t@bhopempaalatyrianitshé *Preserellux
of a base, to thereby introduce a protective group P,

t emplearaedoy g o ppr@ifrect a1y B)0° CanobeeﬁiQQUCempeKbtpaﬁt|dUNar
limtation is inmposed on the solvent, so |long as the
reasdliventtime rot O-dadtd Vi Onitichitsoi r ety éngth Yad@urs -
may be enpl oyed as the solvent. Exanples of th X
1f glespticledh- OHO0cltgld stlviifol PrafeseiILY t%rqo%lﬁaa@ml with

benzyl al cohol, 4-nitrobenz al cohol , and
resperdt fexyasamand allcdhol Ofrﬁ\b HHHN P Hetigisy may e
an amount of 1 equivalent to a sol vent-equival ent
- addgfbunt, preferably 10 equivalents to a
sol vent - equi val ent anount. Exanples of the base
[0G4%dl ude organi ¢ anines such as trlnethylan1ne

tr| et hq%?q%]e tllrclﬁgroﬁyl ani ,v dIrIeSaO Aor}/l et h c'f‘cfr:'itniedn to
thei&qungé}erge | am %%é%gr 2tc!§1urtbog<éx rﬁr%up is also
converted to acid halide. Thus, the acid halide is reacted
with alcohol P-OH optionally in the presence of a base, to
thereby introduce a protective group P, whereby compound (I-
2) can be produced. No particular limitation is imposed on
the solvent, so long as the solvent is not reactive with acid
halide, and a base may be employed as the solvent. Examples
of the alcohol P-OH include methanol, ethanol, tert-butancl,
benzyl alcohol, 4-nitrobenzyl alcohol, and 4-methoxybenzyl
alcohol. The alcohol may be used in an amount of 1
equivalent to a solvent-equivalent amount, preferably 10
equivalents to a solvent-equivalent amount. Examples of the
base include organic amines such as trimethylamine,
triethylamine, tripropylamine, diisopropylethylamine, N-

methylmérpholine, pyridine, 4-{(N,N-dimethylaminoc)pyridine,
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car bonat e, sodi um net hoxi de, potassi um et hoxi de,
sodi um et hoxi de, potassi um et hoxi de, and potassi um
tert-butoxide. The base may be used in a relative
amount of 1 to 200, preferably 1.5 to 100, wth
respect to conpound (l1-1). The reaction tenperature
lutisiin®QCatnal roefllix itnenp eoatiume hydnogeacalsbpnatee 5¢cium
The reaction time is 0.1 to 100 hours, preferably 1
carbon24 ehowesli 0 @éthoxSdep oSEss 12m mesheed dg »c GOFHIURY
reacti on between conpound (1-2) and conpound (1-3),
ethioxxitdesr @loy aescauc e thompoignd st Pptascimpoded tCPUTPXTeE -
be used in a relative amount of 1 to 100 equival ents,
Thepibefser afelyy be. Lisesl 10 equiedaitdmes ampiver odsgede 208
compound (1-2). The coupling reaction is preferably
preferfalived - tiohd Ok e s ide T6BPEIFade. coRBRAINes (dflohe The
base include organic am nes such as trinethylam ne,
redatiierhydeamwienat urter iy opPl’a@ntaeredilizopevpgretAyFam ne,
N- met hyl nor phol i ne, pyri di ne, ) .
preferoldiometchyl086i ndlipy rieR@lelon iR nks Gnbl to 100 hours,
col lidine; and inorgani c bases such as sodi um
preffipgaddendartifordt #CUEEdi um car bonat e, pot assi um
carbonate, and cesium carbonate. The base may be used
[0G47]la rel ative ambunt of 1 to 100 equival ents,
preferably 2 to 10 equivalents. No particular
Stef fitation i s i nposed on the solvent enployed in the
reaction l.ong as the sol vent does not, readi

SO
r eatteP vt Y% r?d§o(”ﬁ]2)n,g CRAT TP D Ce%“é).ound
(I%ﬁ%%o&?& a(ﬁio-léé?n%iolp ! ul%%é’t ﬁ)gro’d% compound (I-4).
Congollrg{q?aﬁg—é ngq’aiyéi’b%: gliS%h e%rno%eq:ze%%ec’ive amount of 1 to 100

r

equivalents, preferably 1.1 to 10 eguivalents, with respect
to compound (I-2). The coupling reaction is preferably
performed in the presence of a base. Examples of the base
include organic amines such as trimethylamine, triethylamine,
tripropylamine, diisopropylethylamine, N-methylmorpholine,
pyridine, 4-(N,N-dimethylamino)pyridine, lutidine, and
collidine; and inorganic bases such as sodium
hydrogencarbonate, sodium carbonate, potassium carbonate, and
cesium carbonate. The base may be used in a relative amount
of 1 to 100 equivalents, preferably 2 to 10 equivalents. No
particular limitation is imposed on the solvent employed in
the reaction, so long as the solvent does not readily react
with compounds (I-2), (I-3), and (I-4), etc. Examples of the

solvent include N,N-dimethylacetamide, diphenyl ether,
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and di net hyl sul foxi de. These sol vents may be used

al one or in conbination. The reaction tenperature is
-30. to 300C, preferably 30 to 200C. The reaction tine
is 0.1 to 100 hours, preferably 0.5 to 24 hours.
[0048] Step 3 In step 3, the nitro group of conpound

chl(chroBeri =erregd UG e0-d itah lidyerbeng gorend dteraddrydaynd (i-d8)n-2-one,
Reduction of the nitro group nay be perfornmed with a
and et iy lagentf csuicte .asTheer- sadwentanmell bei deedr alone or
iron-acetic acid. If conpound (1-4) does not include
in @omBmatdron., Oheartanttbonakmgeoapusachsas30benzyP0°C,
4-ni trobenzyl, or 4-methoxybenzyl, as group P
prefatrabity Sthywdr @fe)iat i dhhe aredet seh ecime. iWenl to 100
I ron-amoni um chloride is used, water, nethanol,
houwstshamglefexairlapdhd Lo 2 heyrdr-of uran, 1, 4- di oxane
tol uene, nethylene chloride, chloroform
[0t onitrile, N, N-dinethylformanide, N N
di net hyl acet am de, N-nethyl pyrrolidin-2-one, dinethyl
Stequl¥ oxi de, etc. may be used as a solvent. These
sol vents mm be used al one or in combinatjon, The

r et i DER ehpeihift 1S 9PUR PoremRii e dh1y) 3¢ trgduced
100C. The reaction tine js 0.1 to 100 hours, .
to ghemabsbIRr Sluse SRR WG s I T0049ReMFEACBAPAI TRERLITLO

BT CINER ILTLING ST R R S

al | adi um hydy oxi de. The cat.al yst, yay_he u%eg ig 14
Ao g (L ot ORI 10,2 fngbﬁ‘? 5ogad; §75%)
do%%?ﬁ%&ﬁd@i%ﬁ%érﬁ?mﬂd o(rl_a4)fu-|r-1r<]: ir%darlo%%%up such as
benzyl, 4-nitrobenzyl, or 4-methoxybenzyl, as group P,
catalytic hydrogenation can be selected. When iron-ammonium
chloride is used, water, methanol, ethanol, Z-propanol,
tetrahydrofuran, 1,4-dioxane, toluene, methylene chloride,
chloroform, acetonitrile, N,N-dimethylformamide, N,N-
dimethylacetamide, N-methylpyrrolidin-2-cne, dimethyl
sulfoxide, etc. may be used as a solvent. These solvents may
be used alone or in combination. The reaction temperature is
0 to 200°C, preferably 30 to 100°C. The reaction time is 0.1
to 100 hours, preferably 0.5 to 24 hours.
[0049]

When catalytic hydrogenation is employed, examples of

the catalyst employed in the reaction include 5-10% Pd-C and

palladium hydroxide. The catalyst may be used in a relative

amount of 0.01 to 10, preferably 0.02 to 5, with respect to
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acid, ammoni um formate, cycl ohexene, or dicycl ohexene,

may be wused in an anount of 1 to 200 equival ents,

preferably 1.1 to 100 equival ents. Wen hydrogen is

enpl oyed, the hydrogen pressure may be 0.01 to 3.0

MPa and is preferably 0.1 to 1.0 MPa. Exanples of the
comgmdwredt (1ol udeheetiyarolgenetsivanale, foet eahygdef ufammic

et hyl acetate, N, N-dinethylformam de, and
aciﬂJﬁﬁMmdﬁinmnﬁdnmatemutgdﬁnhex&ﬂamnﬂn;dﬁgydkﬁhﬁﬁﬁﬁe: may be

alone or in conbination. [0050] Step 4 In step 4,
usadnpoward Juieut)t st pr douc) fepm wompdind Huefaalpgy usd to

of a thioisocyanate (I-6). The thioisocyanate (I- 6)
100ngqum¥&iﬁnu%ueMWEQr@@d@@@enhﬂ@u@mpﬂﬁyeﬁno@é@u drogen

di scl osed in WO 2005-082855 from an acid halide or a
presgboxytdx kei®.01 e TdhpRmdnd-ie mrgfvekised il teh 1.0

amount of 1 to 100 equivalents with respect to
MPxompoameles- Of, theebedasny inrluge setégucial &f1$1ONo

particular limtation is inposed on the solvent,
te@ﬁ}s@@qunrh@ﬁrfé&ta%a% MdlosHdne iyl L feqignamide, and

t et rahydrofuran, acetonitrile, N, N—dlnethylfocraT
dlwthﬁ@wwm AL KhaRe SRAVRIHG May hehgised aloné or in

I sopropanol, etc. may be used. These sol vents may be
confyigtPtaiBhe or in conbination. The reaction

tenperature is -30 to 200C, preferably O to 100C. The
[0G¥bction tinme is 0.1 to 100 hours, preferably 0.5 to

24 hours. [0051] Step 5 25 In step 5, a carboxylic
SteRid (1-8) is produced fromthe

In step 4, compound (I-7) is produced from compound (I-
5) by use of a thioisocyanate (I-6). The thioisocyanate {I-
6) may be separately produced through the procedure disclosed
in WO 2005-082855 from an acid halide or a carboxylic acid.
The compound (I-6) may be used in an amount of 1 to 100
equivalents with respect to compound {(I-5), preferably 1.1 to
30 equivalents. No particular limitation is imposed on the
solvent employed in the reaction, and hexane, toluene,
tetrahydrofuran, acetonitrile, N,N-dimethylformamide, N-
methylpyrrolidin-2-one, methanol, ethanol, isopropanol, etc.
may be used. These solvents may be used alone or in
combination. The reaction temperature is -30 to 200°C,
preferably 0 to 100°C. The reaction time is 0.1 to 100 hours,
preferably 0.5 to 24 hours.
[0051]

Step 5
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ester (1-7). The reaction may be perfornmed under basic
or acidic conditions, or may be catal ytic
hydr ogenati on, whereby the ester is converted to the
carboxylic acid. [0052] When the group P is nmethyl or
ethyl, deprotection is preferably perfornmed under
basi® soasli%) onscafxetpl s afid héel-bases i proddaieed otifemnthe
hydr ogencar bonat e, sodi um carbonate, potassi um
estcaf bondte, ks weacaribonatg, beogieufohyedoxinder basic or
pot assi um hydr oxi de, and |ithium hydroxi de. The base
acivhyc beondiseibna), ane ampurite ofatlalywr O wiptoeiahte), whereby
" preferably 1.1 to 30 equival ents. Exanples of the
thesostent incdademaaderto et headboxwetimrasgtid.
i sopropanol, tetrahydrofuran, 1,4-dioxane, and
[ONEN-di net hyl f ormam de. These sol vents nmay be used
alone or in conbination. [0053] Wen the group P is,
f oriexanphe, grewr - But i methkiehrot eethvh | depreferaty 1
performed under acidic conditions. Exanples of the
pref xebh e | Retef tigerd o dny Cari @, cardiiiongi d Examples of the
trifluoroacetic acid, sulfuric acid, and tosylic acid.
basphel nalide megdban Utk G ERPRA LR AL WY T BHt e
amount, preferably 2N to a sol vent -equi val ent anount .
PO BEHITe CHHFLONHEE s FT/BTHT | Gy e bt 7O Tt Hayrbfox 1de,
et hanol , isopropanol, ethyl acetate,, tetrahydrofuran,
Pota 8 Btk R O Fedty | e 1 EHIGI day e A ordfoPmse Tay be
These sol vents may be used alone or in conbinati.on.
uSqBOSA | DGR (He Gricupt 89 | &30 16 exeiirl 2 By 1+1 to

4-ni trobenzyl, i
30 equivalentg. Examples of the solvent include water,

methanol, ethanol, isopropanol, tetrahydrofuran, 1,4-dioxane,
and N,N-dimethylformamide. These scolvents may be used alone
or in combination.

[6053]

When the group P is, for example, tert-butyl,
deprotection is preferably performed under acidic conditions.
Examples of the acid include hydrochloric acid, acetic acid,
trifluorcacetic acid, sulfuric acid, and tosylic acid. The
acid may be used in 1N to a solvent-equivalent amount,
preferably 2N to a solvent-equivalent amount. Examples of
the solvent include water, methanol, ethanol, isopropancl,
ethyl acetate, tetrahydrofuran, 1,4-dioxane, methylene
chloride, and chloroform. These solvents may be used alone
or in combination.

[0054]
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or 4-nmet hoxybenzyl, deprotection is preferably
perfornmed through catalytic hydrogenation in the
presence of a catalyst. The hydrogenation catal yst
may be 5-10% Pd-C or pall adium hydroxi de. The
catal yst may be used in a relative anount of 0.01 to
1Givédrt htiespestpt B deppdomnd ekbrple ,prefrerdbl yi-thidrdglenzyl,
5. The hydrogen source, for exanple, hydrogen, formc
or aintkthcangmniayh ,f aiaptc; e atyichrohiexanegfegrably performed
1, 4-di cycl ohexene, may be wused in an anmpbunt of 1 to
th200yte qid tedl yemites , hyad refogredd] jorl . Iin tithe O ssnde atfers scatalyst.
Exanpl es of the solvent include nethanol, ethanol,
The $ophopselt idretaataidrof meagn betindOadad4t or aad ladium
N, N-di et hyl f ormam de, and these sol vents nay be used
hycdwniale or The cembilyati oay be awgdcémbinieilgfiivenhamount of
reaction tenperature is -30 to 200C, preferably O to
0.0000® lhdvitthe respadtortq igampanrel 1(o/) Aereanaply 0.02 to
preferably 0.5 to 24 hours. [0055] Step 6 Step 6. ,
5. i Anel Wslragesnseusae of OFe SEENGA ChePNEERIERe formic acid,
carboxylic acid (1-8) and an am ne (1-9) Step 6, for
ammnrgdut | iRy Redpo it YdhexeRsy R perd CHRF \ARE R SciRpY Do
halide fromthe carboxylic acid (1-8) or by use of a
f’[rodfjfé%feﬁareP

usegbrigr @1 AR Gfed déhdeHsi s gt Ihet-1 to
rocedure via acid halide, firstly, the, carboxyl
10(£<ﬁ<ﬁlimalsanﬁ~°s- cEHGEPLEs 4 s ée?iéreélﬁl R éldﬁy}/“eﬁg‘ém‘ﬁ'
RERLEIR S ST R O
: e . e
N,ﬁjhiég%hylformamide, and these solvents may be used alone
or in combination.

In any combination, the reaction temperature is -30 to
200°C, preferably 0 to 100°C, and the reaction time is 0.1 to
100 hours, preferably 0.5 to 24 hours.

[0055]
Step 6

Step 6 involves a condensation reaction between the
carboxylic acid (I-8) and an amine (I-9). Step 6, for
producing compound (I), may be performed via an acid halide
from the carboxylic acid (I-8) or by use of a generally
employed condensing agent.

[0056]
In the procedure via acid halide, firstly, the

carboxylic acid (I-8) is converted to its acid chloride by

use of thionyl chloride, phosphorus oxychloride, etc. in a
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to 200C, preferably O to 100C. The reaction tine is
0.1 to 100 hours, preferably 1 to 24 hours. Then,
t hrough introducing an amne (1-9) into the thus-
formed acid halide, conpound (1) can be produced. If
required, a base may be used. Exanples of the base
soliveoitueeu ioedanitc aavunés slbh asattinet hghpetraeure is -30
triethylam ne, tripropylanm ne, diisopropylethylam ne,
to BHOWEChyprofphabipe) tpytDOTde, The reaction time is 0.1 to
4- (N, N-di et hyl am no) pyri di ne, |utidine, and
100c dlolirgi, n@redied abdar dafioc 2dad@sirsuch as sodi um
hydr ogencar bonat e, sodi um carbonate, potassium
carlismat &hroperi dmtcadishiage ansciing nidtvoxildéo the thus-
pot assi um net hoxi de, sodi um et hoxi de, potassjium
forgeloricds, hard dset segPEMCertl) RO RSIOTOfE S nat
(1-9) may be used in an anmount of 1 to_ 100 X
requduicdal énbasepreePsoliped -1 EgasplagupiaFiftase include
Exanpl es of the solvent enployed in the reacti,on
orgiandicu @B NESt BN PSH (rrdre thYAdidean g,rlte&lhlygﬁ‘g‘,lne'
met hyl.ene chl oride, chlorofqorm, acetonitril.e, .
L iRIQESLAEERP f SHAEAPFOPY lﬁ,t%ﬁéwwﬁyﬁ%&et%mlwf@ﬁ&me'

ey Lo S (o, (G001l AsIetivel, oo anc
cotSITHOUC L) samBles ol L Sndeni g goent

s SRRSO L T MGG conseace
ST SR O P
oo, BTCRISE L RCAERIR SRR S mapRbESaRRT Tt
butoxide. The amine (I-9) may be used in an amount of 1 to
100 equivalents, preferably 1.1 to 50 equivalents. Examples
of the solvent employed in the reaction include
tetrahydrofuran, 1,4-dioxane, toluene, methylene chloride,
chloroform, acetonitrile, N,N-dimethylformamide , N,N-
dimethylacetamide, and dimethyl sulfoxide.

[0057]

Alternatively, a condensing agent may be used in
production of compound (I). Examples of the condensing agent
include N,N’-dicyclohexylcarbodiimide (DCC), N,N’-
diisopropylcarbodiimide (DIC), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (WSC),
diphenylphosphoryl azide (DPPA), benzotriazol-l-yl-

oxytris (dimethylamino)phosphonium hexafluorophosphate {BOP) ,
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hexaf | uor ophosphate (PyBOP), 7-azabenzotriazol-I-yl-
oxytris(pyrrolidino)phosphoni um phosphate (PyAOP),
bronotri s(pyrrolidino)phosphoni um hexafl uor ophosphat e
(BroP), chlorotris(pyrrolidin-I-yl)phosphonium
hexaf | uor ophosphate (PyCroP),

benddtdiietzdedaphasaxori ig)-oll, 12] iSrdpérmapttrardzim- 4( 3H) -
one (DEPBT), O-(benzotriazol-1-yl)-N, NN ,6 N -

he daeftInarretoin syrhertieu nd NGO |, u Or-eptedsrt rtter 1(@HATRU) L, - vamd
4- (5, 6-
ox yetimnies (popeyeall, 18} isact) hesipipa2viyin) phamthabdenoiyfélHne
hydrochl oride (DMIMM. |In conbination with the
b r carartdEnsioyy redgetino Jaddistihaest usu die %t luorophosphate  (BroP),
1- hydr oxybenzotri azole (HOBt), 1-
chlipymirtoxiys (Pyazatdrdotrli-wZ0 b qsmbamium g xafluorophosphate
N- hydr oxysucci ni mde (HOSu) may be used. These .
(PYEdiR)i v Es- (ehye theo e SER ity —1of2 B Pargofgg-azin-4 (3H) -
equi val ents, preferably 1 to 10 equivalents. I|f
one R, ks z2Qieh 2 krlinen Ahithe N7 - .
e e e AT SRLORY S AT -
~4- (N, N-di net hyl am no) pyridine, lutidine, ar, collidine
di B Us ekt 37F R Zibidmy 0 O ety P RU WV ent s,

oy BT, Lddf ol vaen s, Toe BILRC L 200N R
hydf:q?:} %%h%grz%r%% ¢) | oé@gﬁl’rt[ )tr,io : ag'l?c{] %} -@y‘?}oh%lrsq}:ecinimi de
P er TS oo N gl Tek e agel oo TR Bt
or ERENE 4 e B o O R .
If 2r4e qhu%urresd, 2a9 kL';iosoe5 8Juch as trimethylamine, triethylamine,
tripropylamine, diisopropylethylamine, N-methylmorpholine,
pyridine, 4-(N,N-dimethylamino)pyridine, lutidine, or
collidine may be used in an amount of 0.1 to 100 equivalents,
preferably 1 to 10 equivalents. The amine (I-9) may be used
in the same amount as mentioned above. No particular
limitation is imposed on the solvent, and water, methanol,
ethanol, 2-propanol, tetrahydrofuran, 1,4-dioxane, toluene,
methylene chloride, chloroform, acetonitrile, N,N-
dimethylformamide , N,N,-dimethylacetamide, dimethyl
sulfoxide, etc. may be employed. The reaction temperature is
-30 to 200°C, preferably 0 to 100°C. The reaction time is 0.1

to 100 hours, preferably 0.5 to 24 hours.
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O her than the above-nentioned procedures, the
conpound (1-5) may be transfornmed to its am de
according to steps 5 and 6, and then conpound (1) nay
be produced according to step 4. Wien the group Pis
nmet hyl, the conpound (1-5) may be transformed to its
{ocm@i]de through a generally known technique such as
am nol ysis, and then conpound (1) may be produced
accmrtimgHam strep #hoe30E9]t idflwel thusseehotedhe compound
conmpound of the present invention and synthesis
(I-50t enayedicattesndfamafar trayl tye amdcleateascared-naurticf isdegps S
t hrough generally known isolation/purification means
and &,9.and rtdemy stogiddurat | ([dn, meny $ealdriogardesh according to
distillation, or colum chromat ography). Generall
Ste@hé-coWbeunuhefgthéppFeéénmethm¢enth@nCaﬁﬁogyﬁtKésgé may
internmedi ates therefor can be transforned to

be gramadeameidc d1d yi tac capdsb|td roalats & igened™ L lovh kel a
known nethod, and the salts can be transforned to the
tedhndgUeomwsth [ier eFILNlOBE0], aWe ik hemplcsyepuas  Idr gy Pe
t he conmpound (1) of the present invention is m xed
proguaedarcspriddmdl tsh&Sedcéutical carrier, and the
m xture may be forned into a variety of dosage forns
[0G3PJaccordance with the preventive or therapeutic
pur poses. Any dosage forns nay be enpl oyed,

XIS G310 TR O SOTRGRHI O e Pt qap eent fon and
YT g RS Hleeli 35St TS OBl O TFOE Wb Puri fied
thr&ﬁ%ﬁﬁgﬁ%ﬁérb Qéﬁgﬁﬁﬁﬁ;§$ﬁ§ “%E%Qnﬂﬁﬁ f%%%i%ﬁﬁ%&§§59’(e.g,,
recrystallization, crystallization, distillation, or column
chromatography). Generally, the compound of the present
invention and synthesis intermediates therefor can be
transformed to pharmaceutically acceptable salts thereof
through a known method, and the salts can be transformed to
the free forms thereof.

[0060]

When employed as a drug, the compound (I) of the
present invention is mixed with an optional pharmaceutical
carrier, and the mixture may be.formed intc a variety of
dosage forms in accordance with the preventive or therapeutic
purposes. Any dosage forms may be employed, and examples
include oral agents, injection liquids, suppositories,

ointments, and cataplasms. Of these, oral agents are

preferably employed. These dosage forms may be produced
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[0061] As pharmaceutical carriers, a variety of

organic and inorganic carrier substances which are

general ly enpl oyed for formng formulations may be

used. Exanples of the carrier for solid fornulation

i nclude an excipient, a binder, a disintegrant, a
thriculi eethodandeaeccalldyaknovandnex amplleyegf int yhe art.

carrier for liquid formulation include a solvent, a
[00&dllubi i zi ng agent, a suspending agent, a tonicity

agent, a buffer, and a soothing agent. If required,

f oA it rora ceaddics v e ricir sas 2a Viardsdry sl wegagc and

anti oxi dant, a colorant, a sweetening agent, and a
inoswaliild zermey substbecesedhiphosze daNgErddyl e§@licyed for

formmay be prepared through mxing the conEound of |
formiagprfesowtl aitdpast Mey Wet isSeed -exBEpNBRES ahdtift RALAKST

optional excipient, binder, disintegrant, |ubricant,
forcsiodrightforfiudesiiongAacddes Aln§2aderentet @ Pindgr, 2

~formng the mxture into tablets, coated-tablets,

disgraearaat ,pewdelriceassueds aecelomindughns reefEdes of

known in the art. [0063] _Exanples qf the exgj i%pt
thej garFden derodd Audde fogaulpt ipgndncditdegpysodgent, @

starch, cal cium carbonate, kaolin, mcrocrystalline
soladlildizdss, 29Ra tanRy SUSRENG NG PGSRt d e EPEHTEY 9% e 2

bi nder include water, ethanol, 1- ﬁtoggno% £
buffegnogatol, SSOHREdsIEHT 1 i §bi §egPiEode, TPFYUIatAO"

starch, liquid gelatin, D-mannitol, carbax t hyl
ad@%QHWﬂSO§QF% ﬁfd%o%?ﬁ?@ﬁ?@tégﬁPu@@S@P%ﬁfgﬁgéy ropy(cotorant,
a sgligqae&l%gﬁngﬁ%g%:g ?,’é a%giL glu's?:sa%’i leltzheYt'l m%%/l laLils%S %e m%lci.ac’
[0062]

A peroral solid form may be prepared through mixing the
compound of the present invention with an excipient, and with
an optional excipient, binder, disintegrant, lubricant,
colorant, flavoring/deodorizing agent, etc., and forming the
mixture into tablets, coated-tablets, granules, powder,
capsules, etc. through a method known in the art.

[0063]

Examples of the excipient include lactose, sucrose, D-
mannitol, glucose, starch, calcium carbonate, kaolin,
microcrystalline cellulose, and anhydrous silicic acid.

Examples of the binder include water, ethanol, 1-
propanol, 2-propancl, simple syrup, liquid glucose, liquid a-
starch, liquid gelatin, D-mannitol, carboxymethyl cellulose,

hydroxypropyl cellulose, hydroxypropyl starch, methyl
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pol yvi nyl pyrrol i done. [0064] Exanples of the

di sintegrant include dry starch, sodium alginate,

powder ed agar, sodi um hydrogencarbonate, cal cium

carbonate, sodium|lauryl sulfate, nonoglyceryl

stearate, and |actose. Exanples of the |ubricant
celilngloseg hivili ek tlalloses odiherhl ast, e aadicd ufes @hiosphate, and

magnesi um st earate, borax, and pol yethylene glycol.
pollxdamylley rafo ltikkeneol or ant i ncl ude titani um oxi de and

i ron oxide. Exanples of the flavoring/deodorizing
{00kgldnt i ncl ude sucrose, orange peel, citric acid, and

tartaric acid. An oral liquid fornmulation may be

pr épaangd a3y afi xtihey ditHeteansaund refl udfe esd@rch, sodium
invention with a flavoring agent, buffer, stabilizer,
algdeederamovdered aged f GoANg thelnAsengegbonte, calcium
internal liquid agent, syrup, elixir, etc. through a
canipstniedd K FOR U Lehe var sulfisd o | RPSAdHggeddositaatgte, and
agent enployed in the preparation may be any of the
lacgfosreenent i oned nenbers. Exanpl es of the buffer
i nclude sodiumcitrate. Exanples of the ,tefilizer .
| nclie s tie R, N e falc, sodium
required, the oral faornulation nmay be coated tqro%%pl
st eg uetGar SféttH od MRS SAne it&a e teoa i G #ra e R g tiyiene

coating material for maintaining the effect thereof.
glyEednpl es of such a coating material include

YL SO S0 Lo S SO e s
iréﬁﬂgg¥§éﬁthylene gl ycol ,

Examples of the flavoring/deodorizing agent include
sucrose, orange peel, citric acid, and tartaric acid.

An oral liquid formulation may be prepared by mixing
the compound of the present invention with a flavoring agent,
buffer, stabilizer, deodorant, etc., and forming the mixture
into internal liquid agent, syrup, elixir, etc. through a
method known in the art. The flavoring/deodorizing agent
employed in the preparation may be any of the aforementioned
members. Examples of the buffer include sodium citrate.
Examples of the stabilizer include traganth, gum arabic, and
gelatin. If required, the oral formulation may be coated
through a known method with an enteric coating material or a
coating material for maintaining the effect thereof.

Examples of such a coating material include

hydroxypropylmethyl cellulose, ethyl cellulose, hydroxymethyl
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and Tween 80 (registered trademark). [0065] |Injection
sol utions may be prepared by m xing the conpound of
the present invention with additives such as a
pH-regul ator, buffer, stabilizer, tonicity agent, and
| ocal anesthetic agent, and form ng the m xture
celtlhrlorash dryrbtdrybrdmowsd i ulmsear tpo kyotisditatyens elivdel,
subcut aneous, intranuscular, and intravenous
and rMjvexdn dP | (xopg idst e echragemagfkit.ne pH-regul at or and
buffer include sodiumcitrate, sodium acetate, and
[0Gfgdi um phosphat e. Exanpl es of the stabilizer include
sodi um pyrosul fite, EDTA, thioglycolic acid, and
t hi Bt omadl vt ey die theRared RhdsihHag che
i ncl ude procai ne hydrochloride and |idocai ne
contpairst i fortifde PHB&RTH 1 Vestt e Widh addi dge SUsdl dde @
sodi um chl oride, glucose, D- mannitol, and glycerin.
PH-QIASPOIs 1t & TRBE b Gateiddrdsd hy- MbG iy e donsdishdocal
of the present invention with a carrier for
angghAf gt i3I Rnoviid f OTHE Garth s FER T S ARFAIAN éngethod
gl ycol, lanolin, cacao hutter, , and fatty acid
kngvry gty &dvs et ardd® iar ey 3% FRIYAWET S 'such as
Tween 80 (registered trademark), and farmn

IntafpifRl o W poi TR0 HTBURsH & et tbt Houfi<PAeLeS
o W% Slasschd20Rln G TR 05 SRR, DD coasun
et Ve SeOBLAl | b IRLONCT, cllbe Lk SHED B3R, s
ind S i A L0, e g Pl 53,8 et
thiolactic acid. Examples of the local anesthetic include
procaine hydrochloride and lidocaine hydrochloride. Examples
of the tonicity agent include sodium chloride, glucose, D-
mannitol, and glycerin.

Suppositories may be prepared by mixing the compound of
the present invention with a carrier for formulation known in
the art such as polyethylene glycol, lanolin, cacao butter,
and fatty acid triglyceride, and with an optional surfactant
such as Tween 80 (registered trademark), and forming the
mixture into suppositories through a method known in the art.
[0066]

Ointments may be prepared by mixing the compound of the
present invention with optional additives generally employed
in the art such as a base, stabilizer, moisturizer, and

preservative, and forming the mixture into ointments through

33



liquid paraffin, white petrolatum white beeswax,
octyl dodecyl al cohol, and paraffin. Exanples of the
preservative include methyl p-hydroxybenzoate, ethyl
p- hydroxybenzoate, and propyl p-hydroxybenzoate.
Cat apl asnms may be prepared by applying the

a dtieienidwanech aihg nertt., Gxeamlegebf past baset ¢ncfloda
general |y enpl oyed support through a routine nethod.

1 i dexiad) sesa ff 1 rap prioipre adeet saippom,s whnidl eideeamotseny and
nonwoven fabric nade of cotton, staple fiber, or
octohetddsty ¥ idderqhaind arfd |pe stk froamEdagpders wddshef
soft vinyl chloride, polyethylene, polyurethane, etc.
prd 0674t 1 vRhel ramioud® ot shle ompbumlylofn 2R pr extditl p-
invention incorporated into any of the aforenentioned
hydimitylosagpet d oransd  propsal iedhydraass e wi t h t he
formof the drug and the synptomof the patient to
whi @4t athlea sosrpoam do¢ sp el red ey expl Hovee Vidre
generally, in a unit dosage form the anount is
af presfesrtaisinedboitie0s tereemo@ Sy (rHleaddfts) takout
0.01 to 500 ng (injection solution), or about 1 to
gere ool ey b sTURRSYt TloosEh arHoWE1s REPIFPDE the
drug having any of the above dosage fornms varies in
Ex kst B aic 2 RR 1P 1 Fad & yiRRAR L holdiE LUk grRvemgd fwnwoven
etc. of a patient and cannot_be determ ned, :
fahiHequiade 47 o tHRRvettaR e ey s Pict dddigrr and
_(body weight: 50 kg) is generally about 0.05 to 5,000
£ilpy,argh fpased AIseh Mede ot (ﬁmfa%@.ylrwleffé}%v%e't he

pofgé%%;fgne, polyurethane, etc.
[0067]

The amount of the compound of the present invention
incorporated into any of the aforementioned unit dosage forms
is varied in accordance with the form of the drug and the
symptom of the patient to which the compound is administered.
However, generally, in a unit dosage form, the amount is
preferably about 0.05 to 1,000 mg (oral agent), about 0.01 to
500 mg (injection solution), or about 1 to 1,000 mg
(suppository} .

[0068]

The daily dose of the drug having any of the above
dosage forms varies in accordance with the symptom, body
weight, age, sex, etc. of a patient and cannot be determined
uﬁequivocally. However, the daily dose for an adult (body

weight: 50 kg) is generally about 0.05 to 5,000 mg,
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adm nistered at a single daily dose or in a divided
(e.g., 2 or 3) manner. Exanples [0069] Detailed
enbodi ments of the present invention is described by
way of Exanpl es and Pharmacol ogi cal Test Exanpl es,
whi ch shoul d not be construed as limting the
prafareiwr theretln. 0(0O0%)] PEedepkbly,t éhe- Butygl is
4- chl or o- 7- met hoxyqui nol i ne- 6- car boxyl ate (la) [0071]
adnt-rHysreped Zatmet hoxyid nid i Ine-dssmardsoxiyl iac dictigled (e.g., 2
(di sclosed in WD 2002/ 032872) (25 g) was dissolved in
or thi amyinexchl ori de (100 nL), and N, N-di net hyl f or mam de
(5 nm.) was added to the solution, followed by
refl uxing under heating for 2 hours. The reaction
. mxture was concentrated under reduced pressure and
Examelots oped with tol uene. The product was added to a
sol ution of tert-butoxypotassium (150 g, 6-fold
[OGfunt) in tert-butanol (300 nL) on an ice bath,
followed by stirring for 17 hours. The reactjon
m x@ekal s rrekientedtintde PR PYFISR, 1and
water (300 nL) was added thereto on an _ice bath,
desqikp bWk irad 5P IR A1 HBETR ISR AL TaF
organi ¢ phase was washed with saturated brine (300 .nl)
Exappl e r iveH Gy eh At Rt Be ST 9DR Hyriting the
~concentration under 35 reduced pressure, to thereby
inykgrdtePe disAfPd a (10.5 g, vyiel d: 31%.

[0070]
Example 1

tert-Butyl 4-chloro-7-methoxyquinoline-6-carboxylate (la)

[0071]

4-Hydroxy-T7-methoxyquineline-6-carboxylic acid,
(disclosed in WO 2002/032872) (25 g) was dissolved in thionyl
chloride (100 mL), and N,N-dimethylformamide (5 mL) was added
to the solution, followed by refluxing under heating for 2
hours. The reaction mixture was concentrated under reduced
pressure and azeotroped with toluene. The product was added
to a solution of tert-butoxypotassium (150 g, 6-fold amount)
in tert-butanol (300 mL) on an ice bath, followed by stirring
for 17 hours. The reaction mixture was concentrated under
reduced pressure, and water (300 mL) was added thereto on an
ice bath, followed by extraction with n-hexane (300 mL). The
organic phase was washed with saturated brine (300 mL) and

dried over sodium sulfate, followed by concentration under
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1H NVR( CDC13) 8:
8.73(1H,d,J=4.2Hz),8.50(IH,s),7.49(IHs),7.38(IHd,J=4
.8Hz),4 .03(3H,s),|.64(9H,s);ESI-M5 m z 294( M) .
[0072] tert-Butyl
4- (2-fluoro-4-nitrophenoxy)-7-mnmet hoxyqui nol i ne- 6-
redt@eloxykatsarel, bk o @8é3kbyCytipddndongpo(iBd60ag) 1das d.,
di ssolved in N nethyl pyrrolidin-2-one (14 ni), and
yiedidi:sapsopyl et hyl amine (6.55 L) and
2-fluoro-4-nitrophenol (2.89 g) were added to the
14-8@R Ut DOD;) $Ehe mi xture was heated to 140C and stirred
for 4 hours. To the reaction mxture, distilled water
8. \Bdd H, ddded .GH zan 8i. 66 (B&LIs) ,dnd HAE, pr edi- gidtidHe dnds4 . 8Hz) , 4
filtrated, to thereby yield conmpound Ib (4.71 g,
. 03y(i3eél, &) , 934, ( 9H1 ) NVRIBMSOrd @) 894 (MH™) .
8.75(1H,d,J=4.8Hz),8.47(1 H, dd, J=10. 4Hz, 2. 8Hz), 8. 38( 1H
[009%,]18. 23
(I H, ddd, J=8. 8Hz, 1. 2Hz, 1. 2Hz) , 7. 74( 1H,_t, J=8. OHz) ,.7. 55(1
terb-8ntel 474QOHH140re5 42HA) repdeneMyd T T sAhoryepipgling - 6-
nl z 415(NH+£. [0074] tert-Butyl
carbogylatiend12Jf | uor ophenoxy) - 7- met hoxyqui nol i ne- 6-
carboxylate (lc) [0075] Conpound |Ib (400 ng) was
[00di3dsol ved in a water-ethanol (1:1) mixture (10 m),

and i ron powder (1.0ﬁg) and anmoni um chloride (1.0 g)
veCemRed tifer@-&0 01 "G S 15P BYiST ilhg Nt 36 80C for

2 hours. The reaction_mi xture was fi.ltered through .
methailPyeE og LR dnyTiceridde M on 2o ORGSR Y86 e
(6.%%)nﬁgsand 2-fluoro-4-nitrophenol (2.89 g) were added to

the solution. The mixture was heated to 140°C and stirred

for 4 hours. To the reaction mixture, distilled water was
added on an ice bath, and the precipitate was filtrated, to
thereby yield compound lb (4.71 g, yield: 93%).

'H-NMR {DMSO-dg) 8:
8.75(1H,d,J=4.8Hz),8.47 (1H,dd, J=10.4Hz,2.8Hz),8.38(1H,s),8.23
(14, ddd, J=8.8Hz,1.2Hz,1.2Hz),7.74 (1H,t,J=8.0Hz),7.55(1H,s), 6.
78 (1H,d, J=5.2Hz),3.99(3H,s),1.54 (9H, s} ;ESI-MS m/z 415 (MH") .
[0074]

tert-Butyl 4-(4-amino-2-fluorophenoxy)-7-methoxyquinoline-6-

carboxylate (lc)

[0075]

Compound 1b (400 mg) was dissolved in a water-ethanol
(1:1) mixture (10 mL), and iron powder (1.0 g) and ammonium

chloride (1.0 g) were added thereto, followed by stirring at
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added to the filtrate, followed by extraction with
ethyl acetate (50 nL). The organi c phase was washed
with saturated brine (100 nL) and dried over sodium
sulfate, followed by concentration under reduced
pressure, to thereby yield conpound Ic (335 ng,
g0yl ebgd: 293%YLrslH NVR( BVBE: 860 6mixture was filtered through
8.65(1H,d, J=5. 2Hz), 8. 40(1H,s), 7. 48(1H,s), 7. 10(1H, t, J=9
Celiddz )t b thabdchH, ke aheel 3 2y i 2wdidz) ,, Gardk8-water (100 mL) was
6.44(2H, m,5.51(2H,s), 3. 96(3H,s), 1. 55(9H,s); ESI - M5 ni z
add@#b (0 Dnd QD7 ratter tEBLUtoed -2 -dx tuorak Yor( 3vi(th ethyl
phenyl acet yl )t hi our ei do) phenoxy) - 7- net hoxygui nol i ne- 6-
acesartEoxyd el )(] dThp00EERniRhemsac ey welshed ddthl spgurated
m.) and potassium thiocyanate (1.21 g%ﬁvvere di ssol ved
brime acet®mk)r idred (d5ied Jover godived Dyl sater i gl kaveddy
for 2 hours. The reaction mxture was cool ed to room
cortaparatiore Wk onebredtRee IFiUes,  te IR skt ®.
Subsequently, the product was separated w th aqueous
comgatundtlerl sbiutridn wielkddi U hydr ogencar bonate (100
nm.) and ethyl acetate (50 nL) The organic | ayer was
'H-WASHEWSW+da) at ur at ed brine (100 nL) and dried over
sodium sulfate, foll owed by concentration under
8. edhibeds JresHinle, 8 14 (kthetloby- 48 1 Phehythekif, J=9-2H2) .6
t hi oi socyanate. This product 37 (phenyl acetyl
. 5% Hitbi btz masB ot &ubfected to further

. LR o 08 & S YEsh) 8 P! 4808 (& o
385 (MH") .
[0076]

tert-Butyl 4-(2-fluoro-4-(3-(2-

phenylacetyl)thioureido)phenoxy)-7—methoxyquinoline—6“

carboxylate (1d)

[0077]

Phenylacetyl chloride (1.10 mL) and potassium
thiocyanate (1.21 g) were dissolved in acetonitrile (15 mL),
followed by stirring at 70°C for 2 hours. The reaction
mixture was cooled to room temperature and concentrated under
reduced pressure. Subsequently, the product was separated
with aqueous saturated solution of sodium hydrogencarbonate
(100 mL) and ethyl acetate (50 mL). The organic layer was
washed with saturated brine (100 mL) and dried over sodium
sulfate, followed by concentration under reduced pressure, to

thereby yield phenylacetyl thioisocyanate. This product
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m.) of conpound |c in toluene-ethanol (5:1) was added
to the toluene solution, followed by stirring at room
tenperature for 3 hours. The reaction m xture was
concentrated under reduced pressure and purified
t hrough silica gel colum chromatography (el uent:
(phkOBbaridty] adetaits)gyadra ttdienelsy natelshbjsonpouid [fdirther
(620 ng, yield: 53% . 1H NVR(CDC13)8:
purhiZ iG2(thikrs )aril #0i(sldd Is)edB. 58 (thkH, mn 8. 0B (nlH, ddAJ=splugipn (12
2.0Hz), 7.81(1H,s),7.51
m1.})7 .80 (Cahmgursl 7k 1l Holdiers(-3Hand 7872, $¥asl . BiBH ) the
;ESI-M5 mz 562 (MH) [0078]
tolrz Falorta-oh( Fq2-qteshyhaceEti nird Gy &) giRemegature
- met hoxygui nol i ne- 6-carboxylic acid hydrochl ori de
fox 13 )ho 1307 9 h€ompagind ond M 88 ugenyprswasngeas spred VRSN
HC1- di oxane solution, followed by stirring at 70C for
redudsslirprefreireprasyd pusitfd g tHouEn i biran 9aure e
filtrated, to thereby ield conpound le (67.1 ng, ,
chxgms teh g rERY. q§;quqq]qﬁg%ﬂﬁtpyl acetate), to thereby yield
12. 54( 1H, s? 11. 86( 1H, S].) 8.98(1H,d, J=6.4Hz) 8. 70(1H.s), 8
comppynH, 1d 620 mg, yield: 53%).
) d,J:12.4FEg,7.74.-7.73(1H,n),7.65-7.60(2H,n),7.37-
H-RMBZACAALlm) 7. 30

e O s I Gt P10 B v
4- (2- Fl ugr o- 4- (3- (2- phenyl acet yl)
7. 81§13 rdo)Prienoxy) - N- ( 3-

7.30(7H,m),6.71(1H,s),4.18(3H,s),3.78(2H,s),1.64(6H,s) ;ESI-MS
m/z 562 (MH") .
[0078)

4-(2-Fluoro-4-(3-(2-phenylacetyl) thioureido)phenoxy)-7-

methoxyquinoline-6-carboxylic acid hydrochloride (le)

[0079]

Compound 1d (88.0 mg) was dissolved in 4N HCl-dioxane
solution, followed by stirring at 70°C for 1 hour. The
precipitate in the reaction mixture was filtrated, to thereby
yield compound le (67.1 mg, yield: 79%).

*H-NMR (DMSO-dg) 8:

12.54 (1H,s),11.86(1H,s},8.98(1H,d,J=6.4Hz)8.70(1H.s},8.11{1H,
d,J=12.4Hz),7.74.-7.73(1H,m),7.65-7.60 (2H,m) ,7.37~
7.32(4H,m),7.30-
7.25(1H,m),6.91(1H,d,J=6.0Hz),4.04(3H,s),3.83(2H,s);ESI-MS

m/z 506 (MHY).
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i sopr opyl oxypropyl ) - 7- met hoxyqui nol i ne- 6- car boxam de
(1) [0081] Conpound le (13.2 ny),
3-i sopropoxypropylamne (9.11 L), and
4- (5, 6-di met hoxy-1, 3,5-triazin-2-yl)-4-nmet hyl norpholin
e hydrochloride n-hydrate (hereinafter referred to as
[O@NIMMVh- hydrate) (8.67 ng) were dissolved in
tetrahydrofuran (1 nL), followed by stirring at room
4- t2rRlaratarée- (o1 ( 2-gloamsla detey 1 riduictu i an thereoxpels N- (3-
di stilled under reduced pressure, and water was added
i sdypr dinel axagichiey 1 Hie-nprtdopiquitte Mease - fidarbosaiideg (1)
thereby yield the titled conmpound 1 (11.6 ng, vyield:
[00&K) . 1H NVR( DVSO- d6) 8:
12.51(1H,s), 11.83(1H,s), 8. 69(1H, d, J=5. 6Hz) 8. 54( 1H. s), 8
. 3%ugdund le (13.2 mg), 3-isopropoxypropylamine (9.11 pL),
t,J=4.8Hz), 8. 04(1H, dd, J=12. 4Hz, J=2. OHz) , 7. 58- 7. 49( 3H, m
anq,4ﬁ{ﬁ}ﬁﬁdimpqhq%y@¥ﬁagﬁztriaZLn—Z—yl)—4~methylmorphollne
7.27(IH,T},6.53(1H,d,J:S.ZFZ),4.02(3H,s),3.84(2H,s) 3.
hydggachloride n-hydrate (hereinafter referred to as DMTMM* n-
3.50(IH M, 3.45(2H,t,J=6. OHz), 3. 40-3. 36(2H, M, 1. 79-
hydragey)2H 8We 7 eD( 618 %e FHeoeEdn Ms M whEiwgn (1 1l ,
[ 0082 Exanple 2 N((2 2-Dinmethyl -1
£ol3.qN 5k Shark -5 Db 13y | 5 (EMRSiGiue (fpr 2 hours. The
(2-phenylacetyl)thiourejdg;Phen ﬁ%)'7'n3t 0X uinolined
reaqhl Qi fhigatli D) 083 € MM arra B g HES s an

f Ex le 1, f und | 39 (19..4, ,
water S eI -6 SRR GO § M) e PRI RATAE S 1355
fil?q’ﬁ%n ' DCI\QTWe_rh&)d}{ aytieel(c}]’c'hge r@tletcpeccgnllgcgl?rgd Clon&%u mg,

yleld: 79%).

'H-NMR (DMSO-dg) 82
12.51(1H,s),11.83(1H,s),8.69(1H,d,J=5.6Hz)8.54 (1H.s},8.39(1H,
t,J=4.8Hz),8.04 (1H,dd,J=12.4Hz,J=2.0Hz),7.58-7.49(3H,m), 7.39~
7.34 (4E,m),7.32-

7.27(1H,m), 6.53(1H,d,J=5.2Hz),4.02(3H,s),3.84(2H,s),3.58~-
3.50(1H,m),3.45(2H,t,J=6.0Hz),3.40-3.36(2H,m),1.79-
1.68(2H,m),1.09(6H,d, J=6.0Hz) ;ESI-MS m/z 605 (MH").

[0082]

Example 2

N-((2,2-Dimethyl-1, 3-dioxolan-4-yl)methyl)-4-(2-fluoro-4-(3-

(2-phenylacetyl) thioureido)phenoxy)-7-methoxyquinoline-6-

carboxamide (2)

[0083]

Similar to the synthesis of Example 1, from compound le
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yielded (9.3 ng, yield: 42%. 1H NVR(CDCl3) 8:
12.50(1H,s), 9. 26(1H, s), 8. 66( 1H, dd, J=5. 4Hz, 0. 8Hz) , 8. 52(
1H,s), 8
.23(1H,t, J=5.6Hz), 7. 96( 1H, dd, J=11. 2Hz, J=2. 8Hz), 7. 53( 1H
,S),7.4

(1947 187 (,4 H 272 -8 132t h 28 (133 191, ik o4(riHH, 4, ) dneit Hte)a i rg3- (13 5
4.38(1H mM,4.13-4.09(1H nm, 4.12(3H,s), 3. 79-

uL)3. GHSB MMM Ayt ate) 58 1082 Jngd. , 7 Ghi2H 13t 1A Hcdihsindl 2 was
43(1H,s ),1.39(2H,s);ESI-M5 mz 619( M+). [0084]

vidbdanpl ©.3 mg, yield: 42%).
N- (2, 3- Di hydr oxypropyl)-4-(2-fluoro-4-(3-(2-

'y-mpHergbater§d ) t hi our ei do) phenoxy) - 7- met hoxygui nol i ne- 6-
carboxam de (3) [0085] Simlar to the synthesis of

12 Byl e )1, 9 At enpdurf (181, qRET=b Afdz, 0. 8Hz) ,8.52(1H,s), 8
3-am no-1, 2-propanedi ol (8.45 ng), and DMIMvh- hydrate

L 2X((12,3 /5 - GHe 7119 6ed Hoaitheliid -F Rras’4 -ditad (-5 3 Wg,s) » 7-4
yield: 249% . 1H NVR(DWVSO- d6) 8:

6-71.3 HoHL s )7, - BR.-82(@8H 38, 8. 69(4H 143, BLeH{ 114 HE ) 145 Bz ) |
8.48( 1H

4. 38 (1J53)6Hz)L B89 A W)=4 -814)38 . 04C1H Hd, J=12. OHz, J=2
.4Hz),7 .58-7.50(3H m,7.37-7.33(4H m, 7. 31-

3. G T, D) - 48 B It I By L2 HA) - T @39 b )4 U BB @ M Tord3 (1H, s

4. 03(3H .
), L.s)9 (%.szs()zﬁé%l)-,% o5 Y% J45) 6Hz) , 3. 52- 3. 46(1H, ) , 3. 43
- 3.37(3H, mJ=6.0Hz); ESI-M5s miz 579( MH+). 40 [0086]
[0l e 4

Example 3

N-(2,3-Dihydroxypropyl)-4-(2-fluoro-4-(3-(2-

phenylacetyl) thioureido)phenoxy)-7-methoxyguinoline-6-

carboxamide (3)

[0085]

Similar to the synthesis of Example 1, from compound le
{(20.1 mg), 3-amino-1,2-propanediol {8.45 mg), and DMTMM-n-
hydrate (12.3 mg), the titled compound 3 was ylelded (5.1 mg,
yield: 24%).

'H-NMR (DMSO-dg) 8:
12.50(1H,s),11.82(1H,s),8.69(1H,s),8.69(1H,d, J=5.2Hz),8.48 (1H
.t,J=5.6Hz),8.39(1H,t,J=4.8Hz),8.04(1H,dd,J=12.0Hz,J=2.4Hz),7
.58-~7.50(3H,m),7.37-7.33(4H,m),7.31-

7.26(1H,m),6.52(1H,d, J=5.4Hz),4.92(1H,br),4.65(1H,br),4.03(3H
,s),3.82(2H,s),3.65(1H,t,J=5.6Hz),3.52-3.46(1H,m),3.43-

3.37(3H,m,J=6.0Hz) ;ESI-MS m/z 579 (MH").
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4- (2- Fl uor o- 4- (3-(2- phenyl acetyl)

t hi our ei do) phenoxy) - 7-

met hoxy- N- (pyri di n- 3-yl met hyl ) qui nol i ne- 6- car boxam de
(4) [0087] Simlar to the synthesis of Exanple 1,
fromconmpound le (16.7 ng), 3-picolylamne (7.79 L),

[008®d DMIMVh-hydrate (10.2 ng), the titled conpound 4
was yielded (8.1 ng, yield: 44% . 1H NVR(DVSO d6) 8:

Exak®180@1H, s), 11. 81(1H, s), 9. 01(1H,t, J=7. 6Hz), 8. 69(1H, d, J
=5. 2Hz)

4~ (28 FA8(rid—d, X3t (@HDheBy3 ACEHYS)) 8108 eH ded pIenoght —/ ~OH
z),8.02

me thbklyatl-Jpy2. i8kin -B-eRmethyl i @lHng 1jsg-@Heprpoggmide (4)
7.48(4H, m,7.39-7.33(6H m, 7. 31-

[00B726( 1H, m), 6. 52(1H, d, J=5. 6Hz) , 4. 55( 2H, d, J=6. OHz) , 4. 03(
3H,s),3 .82(2H,s),;ESI-M5 mz 596(MAN . [0088]
Exaiplid && to the synthesis of Example 1, from compound le
4- (2- Fl uoro-4-(3-(2-phenyl acetyl)thiourei do)phenoxy)-7

(16.7 mg), 3-picolylamine (7.79 pL), and DMIMM-n-hydrate
nmet hoxy- N- ( 3- (2- oxopyrrolidin-1-yl)prapyl i nol i ne- §-

(106&r Bakanithe (5)E1e0089Posng [4amato W?édé%?(ﬁegi T9pf yield:
Exanple 1, from conpound le (18.8 ny),

44%N-( 3' - ami nopropyl )-2-pyrrolidinone (12.2 L), and
DMIMWh- hydrate (11.5 ng), the titled conmpound 5 was

'H-YMBI(BMEO-¢H.& ny, yield: 25%. 1H NVR(CDC13)6: 41

12 5520, . B30, B3 B, el 18 Sota, Yfoks 2na)
,8 .gs’_s‘](:l%',%tlz L7201 49 J51 2 O 153 o LB S omly s L 02

(1H,dd, J=12.8Hz,1.6Hz),7.77{(1H,d,J=8.0Hz),7.56-

7.48(4H,m),7.39-7.33(6H,m),7.31-

7.26(1H,m),6.52(1H,d, J=5.6Hz),4.55(2H,d,J=6.0Hz),4.03(3H,s),3
.82 (2H, s}, ;ESI-MS m/z 596 (MH").

[0088]

Example 5

4-(2—Fluor0m4—(3—(2—phenylacetyl)thioureido)phenoxy)—7—

methoxy-N- (3- (2-oxopyrrolidin-1-yl)propyl)quinoline-6-

carboxamide (5)

[0089]

Similar to the synthesis of Example 1, from compound le
{18.8 mqg), N- (3’ —aminopropyl)-2-pyrrolidinone (12.2 pL), and
DMTMM*n-hydrate (11.5 mg}, the titled compound 5 was yielded
(5.5 mg, yield: 25%).

'H-NMR (CDC13) &:
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7.37(4H M, 7.32
7.30(2H, M, 7.23(I H d, J=8.4Hz), 6. 42(I H, dd, J=5. 2Hz, 1. 2Hz
),4.17( 3H,s),3.76(2H,s), 3.52
3.42(6H, M, 2.42(2H,t,J=8. 0Hz), 2. 06(2H,tt, J=7. 6Hz), 1. 86
(2H,tt, J=6.0Hz),;ESI-LRVM5S mz 630(MH ). [0090]
12 .5, & )6 A-2(42-1H, 501, 8-. 4-6((3-H, 2-) pe iyl (AdetdyJ=5. 6Hz) , 8. 53 (1H
t hi our ei do) phenoxy) - 7-
£, Jest. 06dey) -, N-. 19t (1, qai, e 1i2n @41, a2 d¥aati, de SEE)LH, 09 ¥)- 45—
Simlar to the synthesis of Exanple 1, conpound le (20
7.3 H Q% 7adReous sol ution of nethylamne (5 L), and
DMIMvh- hydrate (22 ng) were dissolved in
7. 30ttt m) driof2sr (4l , @k JB). 4H=f) 016 .dRed Ha s 0012k r dt- 28G¢, 4 - 17
for 1 hour, to thereby yield the titled conpound 6
3H,(18.34 Ty 2Byisel, B 58699 . 1H NVR ( DVBO- d6) 6:
12.51(1H,s), 11. 83(1H, s), 8. 69(1H d, J=4. 8Hz OS
3.42 (38, 1H, 2. 42(2H t,J=8. OHz) O6(2H tt,J= 6Hz 86 2H tt,
d, J=4. 8Hz), 8. 03( 1H, dd, J= 12 4Fh J=2.0OHz), 7. 58-
J= 6703@(4;112@1—1&3@ m/z 630 (MH
7.34(4H, m, 6. 53(1H, d, J=5. 2%&) 4.03(3H,s),3.84(2H, s), 2.
{OOQW(JBH d ,J=4. 8Hz),,ESI-I\/B mz 518(MH ). [0092]
Exanpl e 7 4- (2-Fl uoro-4-(3-(2-phenyl acetyl)
Exagigilsurbei do) phenoxy) - 7-

th N- th t hyl i nal.i ne- 6- b i d 7)., 42
4~ (ITE ‘ OX: ( IT(E (OX_e =..1 it i raréaarp zlméj}’ogfy() ")7_

conpound |l e (20
methJQ} methy&qulnollne 6-carboxamide (6}

[0091]

Similar to the synthesis of Example 1, compound le (20
mg), 40% agqueous solution of methylamine (5 pL), and DMTMM-n-
hydrate (22 mg) were dissolved in tetrahydrofuran (1 mL),
followed by stirring at 30°C for 1 hour, to thereby yield the
titled compound 6 (18.4 mg, yield: 96%).

'H-NMR (DMSO—-dg) &:
12.51(1H,s),11.83(1H,s),8.69(1H,d,J=4.8Hz),8.60(1H,s),8.38 (1H
,d,J=4.8Hz),8.03(1H,dd, J=12.4Hz,J=2.0Hz),7.58~

7.50{4H, m),7.39-

7.34(4H,m), 6.53(1H,d, J=5.2Hz),4.03(3H,s),3.84(2H,s),2.84(3H,d
,J=4.8Hz), ;ESI-MS m/z 518 (MH").

[0092]

Example 7

4-(2-Fluoro-4-(3-{2-phenylacetyl)thioureido)phenoxy}-7-

methoxy-N- {methoxyethyl)quinoline-6-carboxamide (7}
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ng), 2-nethoxyethyl eneam ne (6 ng), DMIMVh-hydrate (22
ng) were dissolved in ethanol (1 nlL), foll owed by
stirring at 300C for 1 hour, to thereby yield the
titled conpound 7 (17.3 ng, yield: 83%.
1H NVR(DMSO- d6) 3: 12.51(1H,s), 11.83(IH,s), 8. 71-
[0®HBI9(IH, M, 8.62(1H, s), 8. 54-
8.44(1H, m, 8. 04(1H, dd, J=12. 4Hz, 1. 6Hz), 7. 58- 7. 50(3H, M) ,
7. 36imi7) B (HH, e 7 8% 2 kH xample 1, compound le (20
6.53(1H,d, J=4. 8Hz), 4. 04(3H, s), 3. 84(2H, s), 3. 50-
g)3. @(ﬂlﬂ"ih@x&&ﬂﬂ(mﬁ@)mm V5 1)z %@@M—Try hyo[r@(ygﬂ] (22 mg)
Exanpl e 8
wend (P-oiletawy | amatd)aatdly | )1 an1()2- faldrasest (gr (firring at
phenyl acetyl )t hi our ei do) phenoxy) - 7- met hoxyqui nol i ne- 6-
30°Carfbaxanhder(8)o] 00e5EbySyieldr the thélsgnthapposgngf 7 (17.3
Exanple 1, from conpound le (22.6 ny),
mg ,2-Y{icH lest hyﬂi’aﬂﬁ-no) ethyl amine (14.8 L), and DMIMwh-
hydrate (13.8 ng), the titled conpound 8 was yi el ded
'H-(MR.(BMAG-de)yd el 1k . 00AH, & H- NI DIVED 26)B: 71 -
12. 50( 1H, s) 11. 83(1H s%ﬂ 8. 73-
8. &) AgL1h, M- & A, S FB51(1H, t, J=5. 2Hz) , 8. 04( 1H, dd, J=
2. 8Hz,
8. 44 G ym)7 853347(15%(@4%127 Yz, 7 -F3EN, P 7. B R0 @, '3
6.53(1 6 O—Iz 4.05(3H,s), 3.84(2H,s), 3. 42-
@ﬂrmrrﬂ,?"? E306H ) , 1. 01(6H, t, J=7. 2Hz) ; ESI - VB
z 43
d

1H, 04 (8 29 4!&%%% s),3.84(2H,s),3.50-

= ¢

3(&‘ '-:E

6.

U'1
|8}

.I‘
3.48(4H,m),3.30(3H,s);ESI-MS m/z 562 (MH").
[0094]

Example 8

N-(2- (Diethylamino)ethyl)-4-(2-fluoro-4-(3- (2~

phenylacetyl)thioureido)phenoxy)-7-methoxyquinocline-6-

carboxamide (8)

[0095]

Similar to the synthesis of Example 1, from compound le
(22.6 mg), 2-(diethylamino)ethylamine (14.8 pL), and DMTMM-:n-
hydrate (13.8 mg), the titled compound 8 was yielded (12.3 mg,
yield: 49%).

'H-NMR (DMSO-dg) 8: 12.50(1H,s),11.83(1H,s),8.73-
8.70(1H,m),8.72(1H,s),8.51(1H,t,J=5.2Hz),8.04 (1H,dd, J=12.8Hz,
1.6Hz),7.58-7.50(3H,m),7.38-7.33(4KE,m),7.31-7.27(1H,m),
6.53(1H,d,J=6.0Hz},4.05(3H,s),3.84(2H,s),3.42~-

3.37(2H,m),2.67-2.53(6H,m),1.01(6KH,t,J=7.2Hz) ;ESI-MS m/z
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Exanple 9
4- (2- Fl uoro-4-(3-(2-phenyl acetyl )t hi ourei do) phenoxy) -7
- met hoxy- N- ( 2- nor phol i noet hyl ) qui nol i ne- 6- car boxam de
(9) [0097] Simlar to the synthesis of Exanple 1,
fromconpound le (9.6 ng), 2-norpholinoethylam ne
604 &7 .L), and DMIMvh- hydrate (5.88 ng), the titled
conmpound 9 was yielded (3.3 ng, vyield: 30%.
[ 0094 INVR( CDC13) 6:
12.53(1H,s),9.26(IHs),9.08(IHt,J=3.6Hz),8. 72(1H,s), 8
Exanfi(d H)
d, J=5. OHz), 7. 95(1H, dd, J=11. 6Hz, 2. 4Hz) , 7. 55(1 H, s) , 7. 45-
4~ (-6t a4 7(B2(2-phenylacetyl) thioureido) phenoxy) —7-
7.24(3H, m, 6. 44(1H, dd, J=5. 2Hz, 0. 8Hz) , 4. 37(2H, d, J=4. OHz
methoky-8{- (2-morpholinoethyl) quinoline-6-carboxamide (9)
3H,s),3.79-3.72(7H, M, 3. 77(2H,s), 3. 52(2H,t, J=4. 8Hz) ;
[OES]-MS nfz 618(MH) [0098] Exanple 10
4- (2- Fl uoro-4-(3-(2-phenyl acetyl )t hi ourei do) phenoxy) - N
-(Bimilar to the synthesis of Example 1, from compdund le
hydr oxyet hoxy) et hyl ) - 7- met hoxyqui nol i ne- 6- car boxam de
(9 (A.ma) [ COIGIr B Iregre by kel gy nttheki $L1of, BREhpME M- n—-
fromconmpound le (9.7 mg), 2-(2-am noethoxy)ethano
hydrate (3. 8% me DM -t Hyldhteonep g fy)Was rﬁﬁf{%%ﬁgdgi‘ﬁ mg,
. conpound 10 was yielded (3.0 ng, vyield: 28%.
yielq:NM{DVSO d6) S: 44
L 12, 51&_)1H, sg, 11.83(1H,s), 8. 70(1H, d, J=5. 2Hz) , 8. 64( 1H, s),
B-§MRICPALs) o:

12. E} 3 (J 1:H5,' SZ)I—,IZ . 286 (o 141-5,15'_}’ ,d9 .JO:B]'FI I-?,ch,) J =73 .Sﬁ-f 27)' ,580.(7’:9_'( fﬁ ; 57)' ,?88._6 6(1H,

d,J=5.0Hz),7.95(1H,dd, J=11.6Hz,2.4Hz),7.55(1H,s),7.45~

7.36(4H,m),7.32~
7.24(3H,m),6.44(1H,dd,J=5.2Hz,0.8Hz),4.37(2H,d, J=4.0Hz),4.18(
3H,si,3.79—3.72(7H,m),3.77(2H,s),3.52(2H,t,J=4.8Hz);ESI—MS
m/z 618 (MHY).

[0098]

Example 10

4- (2-Fluoro-4-(3-(2-phenylacetyl)thioureido)phenoxy)-N-(2-(2-

hydroxyethoxy) ethyl) -7-methoxyquinoline-6-carboxamide {10)

[0099]

Similar to the synthesis of Example 1, from compound le

(9.7 mg), 2-(2-aminoethoxy)ethanol (4.44 uL), and DMTMM-n-

hydrate (5.94 mg), the titled compound 10 was yielded (3.0 mg,
yield: 28%).

"H-NMR (DMSC-dg) 8:
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7.34(4H,m,7.31
7.27(1H, m, 6.52(1H,d, J=5. 2Hz), 4. 62( 1H, t, J=5. 2Hz), 4. 04(
3H,s),3 .84(2H,s),3.58(2H,t,J=5.6Hz), 3.54-3.47(6H m;
ESI-M5 mz 592 (MH) [0100] Exanple 11
N- (2- Acet am doet hyl ) -4-(2-fl uoro-4-(3-(2-
12 HiemH ,agetiyl )ashiialreei,do.) Therind),) F=6 it o8y.duf (Id1,ise-86-49 (1H
carboxam de (11) [0101] Simlar to the synthesis of
, t,Beanlie) 1,8 fooriahypburdl A8z ) (RS- TP (3H, m) , 7.38-
N-acetyl et hyl enedi am ne (9.75 ng), and DMIMVh- hydrate
7.34@AH, mg)7,.3ke titled conpound 11 was yielded (5.4 ng,
yield: 20% . 'H NVR(DWVSO d6) S:
7. 2120 149@)H, 65 21 B 21, V4 55) 2 1 )6 8 -164, didi /J=5T=AHZ2HE 18147048 .36 s) / 3
(1H, d, J
. 842 HHY),, B. SB(2HA, t,, T=5. GH), B. 02 (3LH o G610 A -ME 98(ZLH
,5),7.5 6-7.49(3H,m,7.36-7.32(4H, m, 7. 30-
5927(MB(0 1H, m), 6. 51(1 H, d, J=5. 2Hz) 4. 02( 3H, 5) , 3. 82(2H, 5), 3. 3
8- 3.35(2H,m, 3.28-3.22(2H,s),1.82(3H,s); ESI-M ni z
[01g0(MvMH ). [0102] Exanple 12
N- (1, 3- Di hydr oxypropan-2-yl)-4-(2-fluoro-4-(3-(2-
Exastidi®/1ldcet yl ) t hi our ei do) phenoxy) - 7- met hoxyqui nol i ne- 6-
car boxam de (12) 45 [0103 Simlar to the synthesis
N- (- Aoetamicloe t g m 4olmiduldp g e 4 - (S— (2~

phenylacetyl) thioureido)phenoxy)-7-methoxyquinoline-6-

carboxamide (11)

[0101]

Similar to the synthesis of Example 1, from compound le
(20.7 mg), N-acetylethylenediamine (9.75 mg), and DMIMM-n-
hydrate (12.7 mg), the titled compound 11 was yielded (5.4 mg,
yield: 20%).

'H-NMR (DMSO-dg) 8:
12.49(14,s),11.82(1H,s),8.68(1H,dd,J=5.2Hz,2.8Hz),8.63(1H,d,J
=2,4Hz),8.48(1H,t,J=5.6Hz),8.02(1H,d,J=12.4Hz),7.98(1H,s8),7.5
6~7.49(3H,m),7.36-7.32(4H, m),7.30-
7.26(1H,m),6.51(1H,d,J=5.2Hz)4.02(3H,s),3.82(2H,s),3.38~
3.35(2H,m),3.28-3.22(2H,s),1.82(3H,s) ;ESI-MS m/z 590 (MHE") .
[0102]

Example 12

N-(1,3-Dihydroxypropan-2-yl)-4-(2-fluoro—-4-(3-(2-

phenylacetyl)thioureido) phenoxy) -7-methoxyquinoline-6-

carboxamide (12)
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(37.1 ng), 2-am no-I, 3-propanediol (15.6 ng), and
DMIMVh- hydrate (22.7 ng), the titled conpound 12 was
yielded (11.5 ny, yield: 29%. 1H NVR (DVSO d6) 8:
12.50(1 H,s),11.82(1 H,s),8.74(1 H,s),8.69(1H,d, J=5. 2Hz) ,
8.29(1H
[0L0B1J=8. OHz), 8. 03(| H, dd, J=12. OHz, 2. OHz) , 7. 57- 7. 50( 3H, M)
, 7.35- 7.33(4H,m,7.31
7. ZB(H an | 6 S Hhthes 0 f E80Eke t1 JF aHgoupayd le
3H,s),3
(37.99181)94 (2HAMMN @ BR-THoparedie3. He(-FHng),3.84l DMTMM- n-
3.47(2H, m; ESI-M5 mlz 579(MH ). [0104 Exanpl e 13
hydusrtte BRAH7 411@(4 (Ghef [Wigried-qaagaund 12 was yielded (11.5
phenyl acet )thloureldo)phenoxy) 7- met hoxyqui nol i ne- 6-
mg ,c atiteebesim )--6- car boxam do) pi peri di ne-1-carboxyl at e
(13) [0105] Simlar to the synthesis of Exanple 1,
‘H- NMBrDY¥E6Apded: | e (750 ng), 4-anino-I-Boc-pi peri di ne

triethyl 230 L d _DMTMVh- hydr at
12 (5050 ). mLLszt Jty,%é“ 280@42% 08 v Gt (AR iy 20 (18
| d: 52 H NMVR
,%'fees@(@ - 05 iR S b DM T SRy T 35
7. %‘4 |m_1r67Hz312"4Hz) 7.83(1H d,J=7.6Hz), 7.53(I H s), 7.47-

2y A% i 280 £OAR g SR DA )3
i e D S35 el Bz 1 ¢, 0=

3.iq)£ﬂ?g ;ESI-MS m/z 579 (MHY).
[0104]
Example 13

tert-Butyl 4-(4-(2-fluoro-4-(3-(2-

phenylacetyl) thioureido)phenoxy)-7-methoxyquinoline-6-

carboxamido) -6-carboxamido)piperidine-l-carboxylate ({(13)

[0105]

Similar to the synthesis of Example 1, from compound le
(750 mg), 4-amino-1-Boc-piperidine (332 mg), triethylamine
(230 pL), and DMTMM-n-hydrate (459 mg), the titled compound
13 was yielded (446 mg, yield: 52%).
"H-NMR (CDC13)8:
12.50(1H,s),9.24 (1K,s),8.66(1H,d,J=5.4Hz),8.49(1H,s},7.96(1H,
dd, J=11.6Hz,2.4Hz),7.83(1H,d,3=7.6Hz),7.53(1H,s},7.47-
7.37(4H,m),7.33-

7.29(3H,m),6.44 (1H,d,J=5.0Hz,1.2Hz),4.23(1H,br),4.11(3H,s),4.
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,2.09-1.98(3H,m, 1.48(9H,s); ESI - M5 m z 688( M).
[0106] Exanple 14
4- (2- Fl uoro-4-(3-(2-phenyl acetyl )t hiourei do) phenoxy)-7
- met hoxy- N- (pi peridi n-4-yl)guinoline-6-carboxamn de
di hydrochl oride (14) [0107] Conpound 13 (446 ng) was
03-di ssol ved i n 4N HCl-di oxane solution, followed by
stirring at roomtenperature for 1 hour. The reaction
4., Ot (Y re , \Ba g 60@RG ent, 13atidd iinde T=1ed Bded ,Br.&2siie t, Jaid . 8Hz)
the residue was azeotroped with toluene, to thereby
, 2 .Yi%el1d 98t(3él, tri)t, Iled SAGHp GUNE ST4MS406 zm8 SyiMEl o 95%) .
" H NMR( DVBO- d6) 3:
[01DB])50(1 H, s), 11. 82(1H, s), 8. 67(1H, d, J=5. 2Hz), 8. 44( 1H, s),
8. 30(1H
Examgl$=7146Hz) , 8. 02( 1H, dd, J=12. 8Hz, 1. 6Hz), 7. 57- 7. 44(3H, n)
, 7. 37-
4- (2-F3(pEomA ~7. 33127 pheniiage te 18 thiiqug el<o ) phenoxyo s 7 -
3.96(1H, br), 3.99(3H,s), 3. 93(2H, s), 3. 96- _
me tRORYFAH (Pl PR ra’iizH 45 12 oud nof imey or eybpanideg) - Vs
mz 588 (Mt) [0108] Exanple 15
dihydrpchiomiidearBAdoy| ) pi peri di n-4-yl ) -4- (2-f1 uor o- 4- ( 3-
2-
[019Hdnyl acet yl ) t hi our ei do) phenoxy) - 7- met hoxyqui nol i ne- 6-

boxani de (15) [0109] 47 Co d 14 (335
SRR 13 A b (SRS ai AT ey dHane

212 L) and ethyl isocyanate (71.2
sol&tion,)followe by stféglng ét room temperature for 1 hour.

The reaction mixture was concentrated under reduced pressure,
and the residue was azeotroped with toluene, to thereby yield
the titled compound 14 (406 mg, yield: 95%).

"H-NMR { DMSO-dg) &:
12.50(1H,s),11.82(14,s),8.67(1H,d,J=5.2Hz),8.44 (1H,s),8.30 (1H
,d,J=7.6Hz),8.02(1H,dd, J=12.8Hz,1.6Hz),7.57-7.44(3H,m),7.37~-
7.33(4H,m),7.31-7.26{(1H,m),6.51(1H,d, J=5.2Hz),4.04~-
3.96(1H,br),3.99(3H,s),3.93(2H,s),3.96-
3.79(4H,m),3.83(2H,s),2.92(2H,br),1.83(1H,m) ;ESI-MS m/z

588 (MH") .

[0108]

Example 15

N- (1-(Ethylcarbamoyl)piperidin-4-yl)-4-(2-fluoro-4-(3-(2-

phenylacetyl) thioureido)phenoxy)-7-methoxyquinoline-6-

carboxamide (15)

[0109]
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L) were added to the suspension, followed by stirring
at roomtenperature for 15 hours. The reaction
m xture was concentrated under reduced pressure, and
the fornmed solid was filtrated, to thereby yield
titled compound 15 (271 ng, vyield: 81%.
1HMNVMR(AIVBO-1d6) 35 mg) was suspended in tetrahydrofuran
12.50(1H,s), 11.82(1H,s), 8. 67(1H,d, J=5. 6Hz), 8. 44(1H, s),
(5 &I128( Hid triethylamine (212 pL) and ethyl isocyanate ({71.2
,d, J=8. OHz), 8. 02(1H, d, J=12.8), 7. 56- 7. 48(3H, m, 7. 35-
L) 7 wdHeb ld.aded tol (thid, ubpeniiion,6.f408(ldwed byl BHA)LIROHE
4H,s),3 .88(2H,d,J=12.8Hz), 3. 82(2H, s), 3. 06-
rocn ISR At B8 HBH, IS hreAxr sOHz Fhe. 48action mixture was
1.34(3H, M, 0.99(3H,t,J=7.2Hz) ; ESI - M5 ml z 659( MH+).
coﬁdﬁﬂﬂﬂatﬂ@quﬂa;jm?duced pressure, and the formed solid was
4- (2- Fl uor o- 4- (3-(2-phenyl acetyl )t hi our ei do) phenoxy) -7
fil-tnmld%xyt—d\l-t@@r@)mfazé@lﬁy iy el | g1 aveLs -1car rodafiSte
(16) [0111] Simlar to the synthesis of Exanple 1,
yiegfidsm&enpound le (260 ng), DL-a-am no-s-caprol actam
(73.7 mg), triethylamne (134 L), and DMIMVh- hydr at e
'H-RMBYDMGP-dth® titl ed conmpound 16 was yiel ded (221 ny,
yi el d: 750). 1H NVR(DMVSO d6) 8:
1280 Ga{s, ), - B2 @50, ) &F. W19, T L1 20P) -, 4 ot - H)- 28 (1H

0, 8 4P 02 Gl P B By 7 ST BTy T 357

125 G ok S A G B B o o

- 8802 Fy, QA= 29 ER - B Al B legt Ay , 1. 47-1.38(1H M), 1. 2

2.§%(2H,m),2.82(3H,t,J=12.0Hz),1.43~
1.34(3H,m),0.99 (3H, t, J=7.2Hz) ; ESI-MS m/z 659 (MH') .
[0110]

Example 16

4-(2-Fluoro-4-(3-{2-phenylacetyl)thioureido)phenoxy}-7-

methoxy-N-{2-oxoazepan-3-yl)quinoline-6-carboxamide (16)

[0111]

Similar to the synthesis of Example 1, from compound le
(260 mg), DL-o-amino-g—caprolactam (73.7 mg), triethylamine
(134 pL), and DMTMM-n-hydrate (159 mg), the titled compound
16 was yielded (221 mg, yield: 75%).
'H-NMR (DMSO-dg) 8:
12.50(1H,s),11.82(14,s),9.19(1H,d,J=6.0Hz},8.90(1H,s),8.71 (1R
,d,J=5.2Hz),8.05-7.96(2H,m) ,7.60-7.51(3H,m),7.37-

7.33(4H,m),7.31-7.26(1H,m),6.53(1H,d,J=4.4Hz),4.65-
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1.20(IH, m;ESI-M5 mlz 616(MH+). [0112] Exanple 17
4- (2- Fl uoro-4-(3-(2-phenyl acetyl )t hi ourei do) phenoxy) -7

met hoxy- N- (2- oxo- 2- (pyrrolidin-1-yl)ethyl)quinoline-6-
carboxam de (17) [0113] Simlar to the synthesis of
4 . eBxamphe ,4,. 1forem, e n3a@ed 2t s)(,3048 3gH, s) ,2.07(1H,d,J=12.8H
2-am no-i-(pyrrolidin-1-yl)ethanone hydrochl ori de
z) , (11 2@ —41g)9,0 (tLH, &t) hyll . a¥i—1le 6225, ) ,, ladd -DVBONA-Hhydr, dt-& 9 -
(186 ng), the titled conpound 17 was yi el ded (220 ny,
1. 2 (@lHg m) GAB)-MS K-/ NVIR LEMBO) d6) 8:
12.50(1 H,s),11.82(1H,s),8.83(2H,d, J=1. 2Hz), 8. 71( 1H, dd,
[011=29. 2Hz
1.6Hz), 8.05-7.99(1 H, m, 7.60-7.53(3H ), 7. 35-7. 33(4H, m
Exampl30-17
7.28(1H, m,6.53(1H, d, J=5. 2Hz), 4. 14(2H, d, J=4. OHz), 4. 08(
4—(2HHiupro—4—(3-(2—phenylacetyl)thioureido)phenoxy)—7—
1.2Hz), 3.83(2H,s), 3.48-3.44(2H m, 3.39-3.24(2H m, 1. 94
me thea®(2H, (B-oros 21 pyerad i inedI-wWa afhy 18 pedipdyine—6-
[0114] Exanple 18
carorani@st Wildilperi di n- 4-yl ) - 4- (2-f | uor o- 4- ( 3- ( 2-
phenyl acetyl )t hi our ei do) phenoxy) - 7- met hoxyqui nol i ne- 6-
[01da¥boxami de (18) [0115] Similar to the synthesis of
Exanple 1, from conpound |e

14.3 1),
AT M SAERAY 68 I AR ol e aRpound Le
3 e et i e A R S dae

, yield: 36%.
(lgg;méﬁ, triethéﬁamine (235 puL), and DMTMM-n-hydrate (186

=]

mg), the titled compound 17 was yielded (220 mg, yield: 64%).
'H-NMR (DMSO-dg) 8:
12.50(1H,s),11.82(1H,s),8.83(2H,d,J=1.2Hz),8.71(1H,dd, J=5.2Hz
,1.6Hz),8.05-7.99(1H,m),7.60-7.53(3H,m),7.35-7.33(4H,m), 7.30-
7.28 (1H,m),6.53(1H,d,J=5.2Hz),4.14(2H,d, J=4.0Hz),4.08(3H,d,J=
1.2Hz),3.83(2H,s),3.48-3.44(2H,m},3.39-3.24(2H,m),1.94~
1.88(2H,m),1.83-1.76(2H, m) ;ESI-MS m/z 616(MH").

[0114]

Example 18

N-{(l-Acetylpiperidin-4-yl)-4-(2-fluoro-4-(3-(2-

phenylacetyl)thioureido)phenoxy)—7—methoxyquinoline—6—

carboxamide (18)

[0115]
Similar to the synthesis of Example 1, from compound le

(14.3 mg), 1-(4-aminopiperidin-1-yl)ethanone hydrochloride
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1H NVR( DVSO- d6) 8:
12.50(1 H, s), 11.82(1H,s), 8. 67(2H, d, J=5. 2Hz) , 8. 45(1H, s) ,
8. 02(1H
,dd, J=12. 4Hz, 2. 4Hz) , 7.56- 7. 49(3H,m), 7. 37-7.33(4H m) , 7.
31-
(5.626(ghH, Mrietha(Lnithe] .. 212 14 ., 2 3BHDMTIME 3 -Bhizlra4.e108 . 76

1g)3. BBl M ihrl)edd RUEBHS) |13, 8GE2 i dBd78(EL1, thod=YA.edrz) 363%)
3.21- 3.15(2H,m, 2. 78(1H,t, J=10. 8Hz), 2. 68-
ly-RME%OMBIOAY % :00( 3H, s), 1. 93- 1. 88(1H, n), 1. 86-1. 81(1H ),
;ESI-M5 mz 630(M+) [0116] Exanple 19 tert-Butyl
12 .50(AH,I00d--B2(3H,B) (4. 67 (2H,d, J=5.2Hz) , 8.45(1H,5) ,8.02 (1H
fIuorophenyl)acetyl)thloure|do)phenox )-7- nethoxy ui_no
» dd,i978-26-4 Hzardo i) atle SErda) J GHe 7)) - 74 dorGdéni acketilc
acid (900 ng) was dissolved in _thionyl chlorlde 95
7.26)1H,and &. t’t?@ SH Gt iJoTd R ) 1 -1 A3 - Gh et 3 or
2 hours. The reaction system was concentrated un
3. Yeeldiodar Yprie Urdl grid SafSdtioped 3\M7t8h(1tHoIdue7rTéL4 AH2)3.21-
thereby y|eId 4- quorophenyIacet chl oride as a crude
3. 15 @duar).. 2risst ldkitd JeiloGiHde e |ssol ved in
acetonitrile 20 nl), _and otaSS|un1t nate
2. GGy 2 e (o 95 e 0N BT L oV gy 1 s /EST-S
stirring at 70C for 5 hours. The reaction m xture was
m/ 1% b room tenperature and concentrated under
reduced pressure. Subsequently, the product was
arated with saturated aqueous solution of 50 sodi um
aﬁﬁi ncarbonate (100 nlL) and ethyl acetate (50 ni).
Ex anic |l ayer was washed with saturated brine (100
nt)

tert“Butyl 4-(2-fluoro—-4-(3-(2-(4-

fluorophenyl)acetyl)thioureido)phenoxy)-7-methoxyquincline-6-

carboxylate (19a)

[0117]

| 4-Fluorophenylacetic acid (900 mg) was dissolved in
thionyl chloride (5 mL), and the solution was refluxed undexr
heating for 2 hours. The reaction system was concentrated
under reduced pressure and azeotroped with toluene, to
thereby yield 4-fluorophenylacetyl chloride as a crude
product. This acid chloride was dissolved in acetonitrile
(20 mL), and potassium thioisocyanate (851 mg) was added to
the solution, followed by stirring at 70°C for 5 hours. The
reaction mixture was cooled to room temperature and
concentrated under reduced pressure. Subseguently, the

product was separated with saturated aqueous solution of

50



and dried over sodiumsulfate, followed by
concentration wunder reduced pressure, to thereby
yi el d 4-fluorophenyl acetyl thioisocyanate. This
t hi oi socyanate was not subjected to further
purification and dissolved in tetrahydrofuran (20 niL).
sodA o Hitd iy izt rdgnagfe cdrgfounid laad Fthyigadatate (50 mbL) .
tetrahydrofuran was added to the thioisocyanate
Thes @ngdroie dregyerhevad xastedvas tistdatrethtad toggme (100 mL)
tenperature for 12 hours. The reaction mxture was
and ahcignt rateed ambiem readufedd: prissisioved & adneerftg@en
solid was filtrated, to thereby yleld co ound 19a
1nukﬁ52€ﬂych(gntssm¥@ t o] HhRIVREGDGE3) 8 luorophenylacetyl
12.47(1H, s), 11. 82(1H, s), 8. 73(1H, s), 8. 65(1H d, J=4. 4%&%
thitigs(chdnate. This tthlsocyanate was hot subjecte
, dd, J=11. 2Hz, 2. 8Hz) , 7. 49(1H,s), 7. 43-7. 40(}Hy 7.31-
FurmIES( mmfmalta(chan siwze(q;w% iFeg Aty aneiunprpz(2 nk) .
H, s), 3. 74(2Hs) 64(9H, s ESI-I\/S mz 580(MH ).
A g{c@_p_[tg]on 420 1) ud?foc@ﬂ(li’&’l (14; 374 mg) in tetrahydrofuran
fluoro henyl)acetyl)thloureldo)phenoxy) 7- met hoxyqui no
wag .an:bsie@f teartBisx yi o 69 A ST RS @Fsh)tOfEg-ure was
Compound 19a (385 ng) was dissalved in 4N HCL- di oxane
st%ﬁﬂﬂﬁu%ﬁ1qqgmrﬁsmp%ﬁﬂquﬁaﬁﬂﬂlkacﬂ?qﬁﬁy s?PFr&&a& 188C
for 4 hours. The precipitate in the reactlon re
i S (YRS APESD TG §akrEBiP Yy i %1 LJ“r*Pge
yield: 669 . 1H NWR C>d6
fori@%f(olll—}%)wafl g (6 r&]baseé@a% ,%’.“é‘éi”ﬂ% doa
8 11(IH
452 i A 766('LH, s) , 7. 62(1 H, d, J=3. 4Hz) , 7. 39( 2H, dd,

1H~%M%(%Bél3)8:

12.47(1H,s),11.82(1H,s),8.73(1H,s),8.65(1H,d, J=4.4Hz),7.95(1H
,dd, J=11.2Hz,2.8Hz),7.49(1H,s),7.43=-7.40(1H,m) ,7.31-
7.25(3H,m),7.15(2H,m), 6.42 (1H,dd, J=5.2Hz,1.2Hz) ,4.03(3H,s), 3.
4(2H,8),1.64(9H,s);ESI-MS m/z 580 (MH").

[0118]

4- (2-Fluoro=-4-{3-(2-(4-

fluorophenyl)acetyl)thioureido)phenoxy}—7—methoxyquinoline—6—

carboxylic acid hydrochloride (19b)

[0119]

Compound 19%a (385 mg) was dissolved in 4N HCl-dioxane

solution (10 mL), and the solution was stirred at 80°C for 4

hours. The precipitate in the reaction mixture was filtrated,

to thereby yield compound 18b (245 mg, yield: 66%).

1H-NMR (DMSO-dg) 8
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,5.6Hz), 7.19(2H,t, J=8. 8Hz), 6. 85(1H, d, J=6. OHz) , 4. 04( 3H,
s),3.84 (2H,s);ESI-M5 mz 524(MH ). [0120]
4-(2-Fluoro-4-(3-(2-(4-
fl uor ophenyl ) acetyl )t hi ourei do) phenoxy) - 7- met hoxy- N- ( 2
- oxoazepan- 3-yl ) gui nol i ne- 6-car boxam de (19) [0121]

12 .SimilEgrs)t,d 1t.1es @yhthes .9 of L Hocas e OHz f,r8orﬁ8c(dﬁ1o@)ndi 114
19b (53.0 ng), DL-a-am no-e-caprolactam (14.3

, d,ta= et H A e § (381,%)L)7,. @KdPDMEWﬁWtﬂaﬂeX%@PQ%)J‘S 4Hz
the titled conmpound 19 was yielded (16.9 ng, yield:

, 5.2804)., 7 .13 (VRIDNSG-.8)3:, 6. 85 (1H, d, J=6.0Hz) ,4.04 (3H,s),3.84
12. 47(1H s),11.81(1H,s),9.20(1H, d, J=5. 6Hz), 8. 90( 1H, s),

(218. S?}],(E_’E-I “MS m/z 524 (ME")

,d,J=5.2Hz), 8.04-7.96(2H m, 7.60(1H,s), 7.57-7.51(2H m

[OLZD 39-
7.36(2H, M, 7.20-7.15(2H, m, 6. 53(1H, d, J=5. 2Hz) , 4. 65

4- (@ -EFluHand 4£3ro((23H4s~) 3.83(2H,s), 3.48-3.44(2H m, 2. 08-
2.05(1H m, 194190(1Hn) 179172(2Hn) 1. 44-

£1 up epEhER ) aceiarl) thoeryeidq)eiEnoxyBranmes baxy-N- (2~
(S)-tert- Butyl 2-(3- quorop rrolldln 1S¥|) 2-

OXQRARRAN TN AHENO 1P 6T arddes. Bi3)or opyrrol i di ne

drochl ori de (535 mg), N- Boc’ egC|ne (746 ),
[Oﬁz let hyl - 3- (3 52 di net hyl ani nopr opyl ) car bodi i mi de

%;ﬂsrloréjp‘]l&olfr Irqdétqﬂ];sf aqﬁr%)éie(sllquﬁéggmpelnzm ' Ita rzo(%rlx eco(rr?pgosund

190 (53.0 mg), DL-a-amino-g-caprolactam (14.3 mg),

triethylamine (38.9 uL), and DMTMM-n-hydrate (30.9 mg), the
titled compound 19 was yielded (16.9 mg, yield: 29%).

'H-NMR (DMSO-d¢) 8:
12.47(1H,s),11.81(1H,s),9.20(14,d,J=5.6KEz),8.90(1H,s),8.71(1H
,d,J=5.2Hz),8.04-7.96(24,m),7.60(1H,s),7.57-7.51(2H,m},7.39~
7.36(2H,m),7.20-7.15(2H,m},6.53(1H,d,J=5.2Hz),4.65-
4,61(1H,m),4.10(3H,s),3.83(2H,s),3.48-3.44(2H,m),2.08-
2.05(1H,m),1.94-1.90(1H,m),1.79-1.72(2H, m),1.44~-
1.40(1B,m},1.29-1.19(1H, m)

[0122]

Example 20

(S)-tert-Butyl 2-(3-fluoropyrrolidin-1-yl1)-2-

oxoethylcarbamate (20a)

[0123]

(S)-3~Fluoropyrrolidine hydrochloride (535 mg), N-Boc

glycine (746 mg), l-ethyl-3-(3-
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were dissolved in tetrahydrofuran (5 nlL), and the
solution was stirred at 70C for 1 hour. The reaction
m xture was concentrated under reduced pressure, and
aqueous saturated sodium bicarbonate (20 nL) was
added to the residue, followed by extraction with

dinettth 1 caciet e e Intd ridvil onigdmiyy dray@rl oweds WelsHed g) , 1-
sequentially with 0.1N HCL (10 nL) and saturated

hydard i trti)a zmice df9 B oyler aodlitum et e ne ol 1 .Gvedl)
by concentration under reduced pressure, to thereby

weng elissalorebuimd 20 giagidofugaryi € dul)g. 3md the solution
1H NVR(CDC13) S: 5.45(1H, br),5.40-5.19(1H, m, 4. 00-

wa 3. 823t dn)g 3. MPC3 £43( IHhopr4. 10(08H 3¢ B1I83(REKERT S, UBs
3.44(2H, M, 2.41-2.24(1H,m,2.19-1. 91(1H, m) ; FAB- M5 ni z

coqpﬁnqmﬁtgd_ungmpqeduced pressure, and agueous saturated
(S)-2-Am no-1|-(3-fluoropyrrolidin-1-yl)ethanone

sodiyue deitaianaty 200 1l0126s aigsb il P qesidugyy)followed
was di ssolved in 4N HCl-1, 4- di oxane solution, and the

by spitradn My ith ety arasdorhe tdhgErat uréer 8Fr9angsureysr
to thereby yield conpound 20b (33.5 , yield: 46%.

was paNRhOVSIRB)te:a gl gt bt 1% Bk 5(122 m) fnd spgdrated
3.27(6H m, 2. 29-1.89( 2H, 0126]

brimsy - (L 2lp| fhh-dEied (X R tSHY T u T SRR 5%

cor%%e:rt'\%tafsﬁsm Ao IRed RS Yt IHRSESRY REXE/ i n

con?pl.c;unneci 26dac a{ 9b SO.X.LarIrIllgd,e izeofd: 9.3%).

*H-NMR (CDC13)8: 5}45(1H,br),5.40—5.19(1H,m),4.00—
3.82(3H,m),3.72-3.49(3H,m),4.10(3H,s),3.83(2H,s),3.48-
3.44(2H,m),2.41-2.24 (1H,m),2.19-1.91 (1H,m) ; FAB-MS m/z
247 (MHY) .

[0124]

(S)-2-Amino-1-(3-fluoropyrrolidin-1-yl)ethanone hydrochloride

(20Db)

[0125]

Compound 20a (98.1 mg) was dissolved in 4N HC1l-1,4-
dioxane solution, and the solution was stirred at room
temperature for 4 hours, to thereby yield compound 20b (33.5
mg, yield: 46%).

'H-NMR (DMSO-dg)&: 8.28(3H,br),5.48-5.22(1H,m),3.88-
3.27(6H,m),2.29-1.89(2H,m)
[0126]

(SY-4—-(2-Fluoro—-4- (3-{2-phenylacetyl) thioureido) phenoxy) -N-
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[0127] Simlar to the synthesis of Exanple 1, from
conpound le (35.3 ng), conpound 20b (14.3 ny),
triethylamne (22.7 L), and DMIMvh-hydrate (21.6 ngy),
the titled compound 20 was vyielded (15.1 ng, vyield:

37% . 1H NVR(DWMSO d6) 8:
(2-é@ﬁff()](lﬂgﬁ&)yﬂmmﬁﬂBﬁyﬂ.%{dﬂﬁthﬁﬁ.'ﬂﬂzﬁeﬁcﬁﬂ&(@ﬂ@line-
6-gakl=tGandy , 2®9(1H,s),7.57-7.51(2H, m, 7. 37-7. 33(5H, M

, 7. 31-

[OIZ2725(1H, m, 6. 53(1H,d, J=5. 6Hz), 5. 49-27(1H, m, 4. 27-

4.13(2H, m, 4. 08( 3H, s) 3.82(2H,s), 3.86-3.63(3H, m, 2. 32-

2. OB(BH, &y ; IES| tivS &*ﬂrztwl(&\/l-ﬁli E>Eamgls=.} 1 ecqmpound le
4- (2- Fl uoro-4-(3-(2-phenyl acetyl )t hiourei do) phenoxy)-7
(35.3 mg), compound 20b (14.3 mg), triethylamine (22.7 pL),
nmet hoxy- N- ( 2- nor phoI I no- 2- oxoet hyl ) qui nol i ne- 6- car boxa

andyi MY -2Dhy ks (i f Ing) ot Fhehe h P I Eddhplas

1, fromconmpound le (24.2 ng),
vieddad n0-3 -Indrphaldisisbt r?aMne hydr ochl ori de
. (synt hesi zed according to J. Med. Chem, 1988, 31(11),

H- ﬂMRﬂDM@@sgl)s $9.67 ng), triethylanine(18.7 L), and

12 yﬁoe ]dle'cP y,%élat@ewﬁ S;).:éin:ggg the t|t| ed co un((csi])}b Y8 1 1y
SO{AK ) L1, 82(1H 5
4B 5 )5 857717(|5Hb%ﬁj°4572|%7) T (T g 31-
7°%57.léb<r?1u%->5,37.%<w=53 i i o
4-1%,’5115",@.’068 oA & BR ARy A A G ) 45 08(

2.05(3H,m) ;ESI-MS m/z 634 (MHY).

[0128]
Example 21

4~ {2-Fluoro-4-(3—(2-phenylacetyl) thioureido)phenoxy)-7-

methoxy-N- (2-morpholino-2-oxoethyl)quinoline-6-carboxamide

{21)
[0129]

Similar to the synthesis of Example 1, from compound le
(24.2 mg), 2-amino-l-morpholinoethancne hydrochloride
{(synthesized according to J. Med. Chem., 1988, 31(11), 2145-
2152) (9.67 mg), triethylamine(18.7 upL), and DMTMM-'n-hydrate
(14.8 mg), the titled compound 21 was yielded (18.4 mg,
yield: 65%).

'H-NMR (DMSO-de}&: 12.50(1H,s),11.82(1H,s),8.85-
8.83(1H,m),8.82(1H,s),8.71(1H,dd,J=5.2Hz),8.03(1H,d,J=12.0Hz)
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.96(3H,s), 3.82(2H,s), 3.59(2H,d, J=13. 2Hz), 3. 53-
3.48(2H, M, 3.15-3.00(2H, M ; ESI - M5 m z 632( M#). [0130]
Exanpl e 22
N-(2- (D met hyl ami no) - 2- oxoet hyl ) - 4- (2-fl uoro-4- ( 3-( 2-
phenyl acetyl )t hi our ei do) phenoxy) - 7- met hoxyqui nol i ne- 6-
, 7 o0 plaxani de. I22)H [D1,31L]55-S1 A arH tro) the3synt hesi s of
Exanple 1, from conpound le (37.0 ny),
7. 28 eH - N Mﬂd%tmw%c.eﬁm,d%-mbﬁfbdﬂh4 ALK P8 (2H,8),3
ng), DMIMVh-hydrate (22.7 ng), and triethylamne (23.8
.94)3H, 2)he3 182 (BY &)Q@(ﬁﬂwtﬁmzirv\hsl%/-i%izﬁe&(
yield: 17%. 1H NVR(DWVSO d6) 6: .\
3. 48( B,(mDH, 3.1, 543 S 4 ,9), AR B-MS m/z 632 (MHY) .
8.84(2H, m, 8. 72(1H, dd, J=5. 4Hz, 0. 6Hz), 7. 60- 7. 52(3H, m), 7
(01388 7.33(4H, m,7.31
7.26(1H, m,6.54(1H,d, J=4. 8Hz), 4. 21(2H, d, J=4. 8Hz) , 4. 09(
Exagmls) ¢ . 83(2H,s),3.00(3H,s),2.89(3H,n); ESI-M5 m z
590(M—H) [0132] Exan'ple 23 4 (2 FI uor o- 4 (3 (2 (4-

19b (25 0 ng), 1-ami no-2- butanol (10 5 L), and DMIMVh-
ca (444. 8 ny), the titled conpound 23 was
[Olygle]l ded (14.2 ngy, yield: 53%.

Similar to the synthesis of Example 1, from compound le
(37.0 mg), 2-amino-N,N-dimethylacetamide hydrochloride (11.4
mg)}, DMTMM-n-hydrate {(22.7 mg), and triethylamine (23.8 pL),
the titled compound 22 was yielded (6.8 mg, yield: 17%}.
'H-NMR (DMSO-de)&: 12.51(1H,s),11.82(1H,s),8.87-

8.84 (2H,m),8.72(1H,dd, J=5.4Hz,0.6Hz),7.60-7.52 (3K, m),7.38-
7.33(4H,m),7.31-
7.26(1H,m),6.54(1H,d,J=4.8Hz),4.21(2H,d,J=4.8Hz),4.09(3H,s),3
.83(2H,s),3.00(3H,s),2.89(3H,m) ;ESI-MS m/z 590 (MH") .

[0132]

Example 23

4~ (2-Fluoro—-4—-{3-(2-{4-

fluorophenyl)acetyl)thioureido)phenoxy)-N—(2—hydroxybutyl)—7—

methoxyquinoline-6-carboxamide (23)

[0133]

Similar to the synthesis of Example 1, from compound

190 (25.0 mg), l-amino-2-butanol (10.6 uL), and DMTMM-n-
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1H NVR( DVSO- d6) S:
12.47(1H,s), 11. 81(1 H, s), 8. 69( 1H, d, J=4. OHz) , 8. 65( 1H, s),
8.39(IH ,t,J=8.8Hz),8.02(1H,d, J=11. 2Hz), 7. 55-
7.49(3H,n), 7. 37(2H, dd, J=7. OHz, 6. OHz) , 7. 17( 2H, t , J=8. 8Hz
), 6.52(
hydidd tah, J=5L .4Hm)g)4. 80l M, id, 1l Bpouh D ABHMas) ,v3.686{e2H, ()4 . 2
,3.82(2
mg,Hys)e 1H:5538.)45( 2H, ), 1. 39- 1. 31(2H, M), 0. 90( 3H, t , J=7. 2Hz
);ESI- M5 nmfz 595(MH ). [0134] Exanple 24
'y-¥mMR2pMEoede) &k ( 3- (2- phenyl acet yl )t hi our ei do) phenoxy) - N

12 m_\(ﬂd(rm;s )2-Lrintaiy| 4T apy8) 62 (st I xdrefr AT )i rfe-€2 Certfoxdim 32 (1
de (24) [0135] Simlar to the sg/nt hesi s of Exanple 1,
» € f3EmEEompdurd (16, %43?111 ri?gv)z
1- am no- 2- met hyl pr opan- nt hesi zed accordin
T i F0077,6 ety Ay (a6 52
, and DMI'Mvh drate(SOl thetltled
1H,@brap—@r¢dizz44mﬁ§(1wyé1d%& (3601 42393* . oy (2H,s),3.82(2
1H NVR( DMSO-
b, 5D TORER-23 H 30 3916 Kok e o}, . 5]y EST-
8. 34(1H
MS Ht/ZJ(%?EtWﬂ))s 02(1H, d, J=11. 2Hz), 7.57-7.52(3H, n), 7. 37-
7.33(4H m, 7. 30
01734217( 1H m, 6. 52(1H, d, J=5. 6Hz) , 4. 63( 1H, s), 4. 04( 3H, s), 3.
83(2H s ),3.81(1H,d, J=2.4Hz), 1.55(1H,s), 1. 14(6H, s);
EgLag4n z 577 (M) [0136] 56 Exanpl e 25

4- (_2(—(1:% u%l ruoo r4o % ( ?Q (p%u h yelna?/c A5 elt ytll-?lt c::huiroeuj_r q}é)nhoe:a[%x—yb) a\i

hydroxy—Z—methylpropyl)—7—methoxyquinoline—6—carboxamide (24)

(01351

Similar to the synthesis of Example 1, from compound le
(49.1 mg), l-amino-2-methylpropan-2-ol (synthesized according
to Angew. Chem. Int. Ed., 2007, 46(25), 4751-4753) (20.2 mg),
and DMTMM-n-hydrate (30.1 mg), the titled compound 24 was
yielded (36.1 mg, yield: 69%).
'"H-NMR (DMSO-dg) 8:
12.50(1H,s),11.80(1H,s),8.69(1H,d, J=5.6Hz),8.66(1H,s),8.34(1H
,t,J=6.0Hz),8.02(1H,d,J=11.2Hz),7.57-7.52(3H,m),7.37-
7.33(4H,m),7.30-
7.27(1H,m),6.52(1H,d,J=5.6Hz},4.63(1H,s),4.04(3H,s),3.83(2H,s
y,3.81(1H,d,J=2.4Hz),1.55(1H,s),1.14(6H,s);ESI-MS m/z
577 (MH")

[0136]
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hydr oxycycl ohexyl ) net hyl ) - 7- met hoxyqui nol i ne- 6- car boxa

mde (25) [0137] Simlar to the synthesis of Exanple

1, fromconmpound le (17.9 ng),

1- (am nonet hyl ) cycl ohexanol hydrochl ori de

(synt hesi zed according to J. Og. Chem, 1989. 54(24),
Exangll 25654) (6.57 ng), and DMIMwh-hydrate (11.0 ng),

the titled conmpound 25 was yielded (8.2 ng, yield:

4- (AL udre-MVR I-GDCtB)ergzlacetyl) thioureido) phenoxry) —-N- ( (1-
12.51(1H,s), 9. 25(1H,s), 8. 66(1H, d, J=5. 2Hz), 8. 55(1H,s), 8
hydﬁﬁﬁyhﬂclohexyl)methyl)—7—methoxyquinoline—6—carboxam1de
t,J=5.4Hz), 7. 96(1H, dd, J=11. 6Hz, 2. 4Hz), 7. 53(1H, s), 7. 46-

(25). 37(4H, M, 7. 33
7.23(3H, M, 6. 44( 1H, dd, J=5. 2Hz, 0. 8Hz) , 4. 12(3H, s), 3. 76( 2
[018'H), 3.
58(1H, d, J=5.8Hz), 1. 65-1.52(10H m, 1. 37(1H, br); ESI - N5
stjgzljylg(Wg t}[q)lgg]thg(wfé Bigpmple 1, frdm compound le
4- (2- Fl uor o- 4- (3-(2-phenyl acetyl )t hi qurei do)phenoxy)-N
(ll(%:mg), 1- (aminomethyl)cyclohéxdanol hydrochloride

hydr oxyt et r ahydr o- 2H pyran- 4-yl ) net hyl ) - 7- met ho ui
(syiri e 2 echrasSedA de (25)7 { PIsD] ChSThi FIRET e Wes1-

synt hesi s of Exanple 1. from conmpound | e 24 .
565 clh AR EI1) O ARG Rt ALt O sthrodl By ek ed

(synt hesi zed accardi ng to US 2005/.0696358 Al) (89.4
COMRPUNG 4% MRA aRiHECLEE 13 ,m‘%rnclflrﬁ\)rﬁglvh‘fqﬁ%r ate (147 57

, the titled conpound 26 was yiel ded (236 ny,
1H-&%K@D¢é6b/§ :  1H NVR( CDCL3) 5:

12.51(1H,s),9.25(1H,s},8.66(1H,d,J=5.2Hz),8.55(1H,s),8.23(1H,

t,J=5.4Hz),7.96{1H,dd, J=11.6Hz,2.4Hz),7.53(1H,s),7.46~
7.37(4H,m),7.33-

7.23(3H,m),6.44 (1H,dd, J=5.2H4z,0.8Hz),4.12(3H,s),3.76(24,s), 3.
58 (1H,d, J=5.8Hz),1.65-1.52{10H, m),1.37(1H,br);ESI-MS m/z

617 (MH") .

[0138]

Example 26

4- (2-Fluoro-4-(3- (2~phenylacetyl)thioureido)phenoxy)-N- ({4~

hydroxytetrahydro—ZH—pyran—4—yl)methyl)—7—methoxyquinoline-6—

carboxamide (26)

[0139]

Similar to the synthesis of Example 1, from compound le
(241 mg), 4-(aminoethyl)tetrahydro-2H-pyran-4-ol
hydrochloride (synthesized according to US 2005/0696358 Al)

(89.4 mg), triethylamine (155 pL), and DMTMM-n-hydrate (147
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12.51(1H,s), 9. 26(1H,s), 8. 67(1H, d, J=5. 4Hz), 8. 45(1H, s), 8
. 26( 1H,
t,J=6.0Hz),7.96(1H, d, J=11. 6Hz, 2. 4Hz), 7. 55(1H, s), 7. 47-
7.38(4H, m, 7. 33
7.24(3H m, 6.52(1H, dd, J=5. 2Hz, 0. 8Hz) , 4. 13(3H, s), 3. 83-
g)3. T8(AK i3l TRrRies)d 3.6 WazH Wi, el U H2)3 G R0 ( M add:, B6%)
.78(2H, m,1.64(2H,d,J=12.8Hz);ESI-M5 nlz 619(MVH ).
lH-NER4QDC1EXETPl e 27
4-(2-Fl uoro-4-(3-(2-phenyl acetyl)thi oure| do g(phenoxyE?J
12 -5 Infgtth o)y -IN - 1Hrsthya - A fldhyd )J=5 . 4Hz) 1H, s) 26
et hyl ) qui nol i ne- 6- car boxam de (27) [0141 Slmlar to
t, ﬁﬁeogwt,r?eﬁ% 1%, dexaridl - HE » ZodiiFdund %6 15 ) i)t 7 -
2- (et hyI sul fonyl ) et haneam ne (6 ng), triethylam ne
7. 381 H,m) , TarfDMIMVn- hydrate (20 ng) were di ssol ved in
ethanol (1 nl), and the solution was stirred at room
7. &%&%Jemdmﬁr é%‘(drﬂ Pd ot g 2thooc HetZabyt il tHe 3i%37ed
nmpound 27 n‘% : 739 . 1H NVR( Dwsgo& ).8
3. 7?2%(“&}433)76112}18?( -HL @Hﬁ’( P& 4515 610 @ e ) o 1 78 (28,
’% %( &(8 03(1H, g%,SI 1MZS %n g 6189'_121\25{"7 57-7.50(4H, m,
7. 26(1H m, 6. 53(1H d, J=5. 6Hz) 4.03(3H, s) 3.83(2H, s), 3.
[O1A8doH, d  t,J=6.2Hz), 3. 42( 2H, d, J=6. 8Hz), 3. 07(3H, s), ;
ESI- mz 611(MH). [0142] 58 Exanpl e 28
Exafl® Eyor o- 4- (3- (2- phenyl acet yl ) t hi our ei do) phenoxy) - 7

4~(2—Fluoro—4—(3—(2—phenylacetyl)thioureido)phenoxy)~7—

methoxy-N- (2- (methylsulfonyl)ethyl)quinoline-6-carboxamide

(27)
[0141]

Similar to the synthesis of Example 1, compound le (25
mg), 2-(methylsulfonyl)ethaneamine (6 mg), triethylamine (19
puL), and DMTMM-n-hydrate (20 mg) were dissolved in ethanol (1
mL), and the solution was stirred at room temperature for 1
hour, to thereby yield the titled compound 27 (20.6 mg,
yield: 73%}.
'H-NMR (DMSO-ds) &:
12.50(1H,s),11.83(14,s),8.77(1H,t,J=5.6Hz),8.70-
8.69(2H,m),8.03(1H,dd, J=12.2Hz,1.8Hz),7.57-7.50(4H,m),7.38-
7.34(4H,m},7.31~-
7.26(1H,m),6.53(1H,d, J=5.6Hz),4.03(3H,s),3.83(2H,s),3.76(2H,d
t,J=6.2Hz),3.42(2H,d, J=6.8Hz),3.07 (3H,s), ;ESI-MS m/z 611 (MH")

[0142]
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nmet hoxy- N- o-t ol yl gui nol i ne- 6- car boxam de (28) Sim |l ar
to the synthesis of conmpound 1, from conpound I|e (32
ng), o-toluidine (7.59 L), and DMIMwh- hydrate (19.6
ng), the titled conpound 28 was yielded (19.8 ny,
yield: 569 . 1H NVR(400Hz, DMSO- d6) 8:
Exali@1®l@BH, s), 11. 82(1 H,s), 9. 96(1H,s), 8. 76(1H, s), 8. 72( 2H,
d, J=5.2
- (B2 F10064(H4H, (S, (2-9bebkldcgt Y12 i onred dp ) Phedxy) ~7-36
- 7.33(4H,m, 7.30
metﬁp%yﬁmHowtolyﬂ@@lﬁoﬁlmﬁ?66H@¥b©xs®awﬁ d2825. 6Hz) , 4. 12(
3H,s),3 .83(2H,s),2.34(3H,s);ESI-M nfz 595(MN
[OﬁmmllaEx&npﬁéngynthe51s of compound 1, from compound
(S)-4-(2-Fluoro-4-(3-(2-phenyl acetyl)
le t(B2omeei,doiivdmdxyineN-(7.59 uL), and DMTMM-n-hydrate (19.6
(2 hydr oxy-| - phenyl et hyl ) - 7- met hoxygui nol i ne- 6- car boxa _ __
mg)ni ddie (Ag)led wommpoung © tﬁewmtm@%dof (18 Ppdignd YEeld: 56%).
fron1conpound le (44 ng), (S)-2-am no-2-phenyl et hano
'H-¥NB (50 AH} , DEAA-dOMEMVh- hydrate (19.1 ng), the titled

12 ﬁm(m%%gggégb\%ﬁ@,\pgﬁ,ghdgd96(fiﬂ 2% ) 882 (2n, 4, 0=5.2

ié %%g(lH’sS)  11.82(1H 8, 8 83(1H d. 18 Qhz), 8, 69(1Hd, I

8(1H s) 8. 02(1H, dd, J=11. 6Hz, 1. 6Hz) , 7. 57(1H, s), 7. 57
7- 33 AHag0 28 07, 41-7. 31(7H, ) , 7. 29-

7. 2 1%43%( T T G b L A (SR
83034,\5 W 323853 ML l;n014A5]95 MH*)

[0143]

Example 29

(S)-4-(2-Fluoro-4-(3- (2-phenylacetyl)thioureido)phenoxy) -N-~

(2-hydroxy-1-phenylethyl)-7-methoxyquinoline-6-carboxamide

(29)

Similar to the synthesis of compound 1, from compound
le (44 mg), (S)-2-amino-2-phenylethanol (15.5 mg), and
DMTMM-n-hydrate (19.1 mg), the titled compound 29 was yielded
(47.0 mg, yield: 86%).
*H-NMR (400Hz, DMSO-dg) 8¢
12.50(1H,s),11.82(14,s),8.83(1H,d, J=8.0Hz),8.69(1H,d, J=5.2Hz}
,8.58(1H,s),8.02(1H,dd,J=11.6Hz,1.68Bz),7.57(1H,s),7.57-
7.49(2H,m),7.41-7.31(7H,m),7.29~
7.22(3H,m),6.52(1H,d, J=5.2Hz),5.09(1H,q,J=7.6Hz),5.02 (1H, t,J=

5.6Hz),4.06(3H,s),3.82(2H,s),3.70-3.67(2H,m) ;ESI-MS m/z
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Exanpl e 30
4- (2- Fl uoro-4-(3-(2-phenyl acetyl)thiourei do) phenoxy)-N
-(2- hydroxy-2-(2-nethyl-2Htetrazol-5-yl)ethyl)-7-
met hoxyqui nol i ne- 6- car boxanm de (30) Simlar to the
synt hesi s of conpound 1, from conpound Ile (30.0 ng),
622tno-1 - (2-net hyl - 2Htetrazol -5-yl ) et hanol  (12.7
ng), and DMIMwh- hydrate (19.7 ng), the titled conmpound
[013 was yielded (31.2 ng, yield: 83%.
" H NMR(400Hz, DMSO- d6) 6:
ExabthI50(3H, s), 11. 82(1H, s), 8. 68(I H, d, J=5. 2Hz), 8. 64( 1H, s),
8. 58-
4~ @-F3(ukitan4 -8 B3(H e e aH) thigure g phapoxy ) 3¢l (2-
7.33(4H, m, 7. 30
hy d@8/(-1H (A~ Bl 4 it tRdB- am9A) - B YA E WL \ =6 4Hz) |, 4. 34(
3H,s),4 .00(3H,s),3.83-3.82(3H, m,3.78-3.70(2H, m;
metERIx W il igvo(anearbq=grugie Fdhpl e 31
(S)-4-(2-Fluoro-4-(3-(2-phenyl acetyl)thiourei do) phenox
y)-aimilar to the synthesis of compound 1, from compound

(1-hydroxybutan-2-y|)-7-nEthoxy%yinoIine-6-car xam de
le (@0 Gime i rar? 1K Ly ey Jor2 Fedfdiafe 1r, > gt hanol

compound le (81.7 , . (S)-2-am_nobutan-I-al, (22, 8
HZ_-W@HQJM @MWTW'&E%&%@)@ 7y’ e (ihg é“dlt(é@rﬁp&ﬂﬁq?ound
31 was, yielded (89.6 ny, yielq# 9699 .
30 was NR4TH BvBoms) gield: 83%).

12, 50§1H, s), 11 82(1Hs), 8.68(1H, d, J=5. 1Hz) , 8.55(1 H,5),
H-YMRAAPAHzZ,, DMSO-ds) 8

12 5% éé—lséngzl) 1+ & Pp A Il O L A 7 28 4 B35 g -
8. 5}735 A AR W oy Bt G 2R D 6P AR B ), BeB(1H
73313;@%%) 4.01(3H s),3.92-3.85(1H m), 3.82(2H,s), 3. 52- 3.

7.26(1H,m),6.52(1H,d,J=5.6Hz),6.07(1H,d, J=6.4Hz),4.34 (3H,s),4

.00(3H,s),3.83-3.82(3H,m),3.78-3.70(2H, m) ; ESI-MS m/z 649 (MH")
[0145]

Example 31

{8)-4-(2~-Fluoro-4-(3-(2-phenylacetyl) thioureido)phenoxy) -N-

(1-hydroxybutan-2-yl)-7-methoxyquinoline-6-carboxamide (31)

Similar to the synthesis of compound 1, from compound

le (81.7 mg), {(8)-2-aminobutan-1l-ol (22.8 uiL), and DMTMM-n-

hydrate (53.7 mg), the titled compound 31 was yielded (89.6

mg, yield: 96%).
'H-NMR (400Hz, DMSO-dg) 8:
12.50(1H,s),11.82(1H,s),8.68(1H,d,J=5.1Hz),8.55(1H,s),8.12(1H

,d,J=8.6Hz),8.02(1H,dd, J=12.0Hz,1.4Hz),7.58-7.48 (3H,m), 7.36-
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m, 3.45-3.38(1H m, 1.78-1.70(1H, m, 1.50-1. 40(1H, M, 0.9
2(3H, t,J=7.6Hz);ESI-M5 nlz 577(M#) [0146] Exanple
32

4- (2- Fl uoro-4-(3-(2-phenyl acetyl )t hiourei do) phenoxy)-N
- (1-

7 . Aot et rahydras Hinphiers .3y DE, A rethadiajuihol 5 Hdle-t,
carboxam de (32) Simlar to the synthesis of conpound
J=5L, 6Ha)om .canfBiyred , 3 942585 (ig),m) , 3.82 (2H, s) »3.52-3.47(1H

4- am not et r ahydr ot hi ophen-3-0l hydrochloride (16.9
m) )4 5 OBty &t €7 §-111.. B ¢, mlanld %0+ let4d/(ldhvitme Q242 &EH,
L), the titled conpound 32 was vyielded (30.2 ng,
t, It el @Hz 19399 T -MSL ANV UDOHE ) DVSO- d6) 8:
12.50(1H,s), 11.82(1H,s), 8.81(I H,s), 8. 71(1H, d, J=5. 2Hz),
[01Bi&7( 1H
,d,J=7.2Hz), 8. 03(1H, dd, J=13. 2Hz, 2. 4Hz), 7. 58(1H, s), 7. 57
Exampyl SO®2H, n) 7.36

7.25(5H m, 6 54(1H dd, J=5. 2Hz, 0. 8Hz) , 4. 37(2H, d, J=4. SFE
4-)2-F1pg(ro-4- 3-(2- phenylacetyl)thloureldo)phenoxy) - {1~

3H, s), 3. 83(2H s), 3. 10( 1H, dd, J 12. Ohz, 4. 4Hz) , 3. 02( 1H, dd
hydxpeoy et rah ydoagh i gphmn -8 oy uhﬂ_nagﬁﬁggﬁgggﬁbﬂ)
[0147] le 33 tert- Butyl 2- (4-(2-f|uoro-4-(3-(2-
L&M@Mﬁﬁ@% hi our ei do) phenoxy) - 7- net hoxyqui nol i ne- 6-
car boxam do) acetate (33a) Sl m lar to hf nt hesi s of g
conpBihtra, t 9 ridhe %Wb F?"fﬁ;é gl Ycihesompoun

< Shab g b Jaﬁfbt%wl@mlirﬁ@%%%ﬁsme
(1é:_0rrpn?gu)nd DsbgTaMI\)INaS ]:chfraqced 5 gm% ; ané %rleqcﬁylamlne (14.2

o

uL), the titled compound 32 was yielded (30.2 mg, yield: 93%).

*H-NMR (400Hz, DMSO-dg) 8:
12.50(1H,s),11.82(1H,s),8.81(1H,s),8.71(1H,d,J=5.2Hz),8.57(1H
,d,J=7.2Hz},8.03(1H,dd, J=13.2Hz,2.4Hz),7.58(1H,s),7.57-
7.50(2H,m),7.36-

7.25(5H,m), 6.54 (1H,dd, J=5.2Hz,0.8Hz),4.37(2H,d, J=4.8Hz) ,4.06/{
3H,s),3.83(2H,s),3.10(1H,dd, J=12.0Hz,4.4Hz),3.02(1H,dd, J=9.6H
z,7.2Hz),2.80-2.62 (3H,m) ;ESI-MS m/z 625{MH")

[0147]

Example 33

tert-Butyl 2-(4-(2-fluoro-4-(3-(2-

phenylacetyl)thioureido}phenoxy)-7—methoxyquinoline—6ﬂ

carboxamido) acetate {(33a)

Similar to the synthesis of compound 1, from compound

le (65.2 mg), glycine tert-butyl ester hydrochloride (18.9
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" H NMR(400Hz, CDC13) S:
12.51(1H,s), 9. 28(1 H, d, J=4. 8Hz), 8. 66( 1H, d, J=5. 6Hz) , 8. 59
(1H, br)
, 8.51(1H, dd, J=4. 8Hz), 7. 95( 1H, dd, J=12. OHz, 2. 4Hz), 7. 46-
7.36(5H, m, 7.32-7.23(3H,m, 6. 44(1 H,d, J=4. 8Hz, 1. 2Hz) , 4.

mg )24 (MMM -ch I Bz , B A6 3idy)s) ,ahd/ 6(2t)y 1lrE3(OH &), 1 ulL) ,
ESI-MS nfz 619 (MH) [0148]

conpduhd ZF waro-vi-I3dP - (ferdy repetwilgld: 90%) .
t hi our ei do) phenoxy) - 7- met hoxyqui nol i ne- 6- car boxam do)

1H-BMRL(40 0&iei, dDydy dchl oride (33b) Sinmilar to the
synt hesi s of conpound le, from conpound 33a (

12 i) ( L EeonipdUridB @%duak%u%i@ecﬁ (1K iy, I5A -AFE) @3%9 (1H,br)
" H- NMR(400Hz, DVSO- d6) 8

, 8.1 @E;J(,p}qi,s;—tlll&eaa(,m &5 (181, g81,105 1R SH GHAH D, (Y8, dd,

J=5. 6Hz

7.36 ©HEPLH, 532‘87 PR 03 v, Jeo 124 i d.[r Tidr)BHE 7t 2HE )s)4 2 %l 2
4- 7. 62 ZHiQ 36-7. 34 5Hrﬁ 1.

d, =QAH, ) - 160 CHI, /B TS 2 He), r41059?( L), AEGPHT/E
J=5. 6Hz), 3. 83(2H, s); ESI - M5 i z 563( NH+) [0149]

61 UM FI uor o- 4- ( 3- ( 2- phenyl acet yl ) t hi our ei do) phenoxy) - 7

Olrﬂé’t]hoxy N- (2- (2- met hoxyet hyl ani no) - 2- oxoet hyl ) qui nol i n

car boxam de 33 0 .s nt hecfl)sphoefnoxy) e

DI\@TMVh hydrat 4.6 .

rrpound 33 was Yyi eI ded (12 O ng, Vyi el d: 239 .
__314(33 NVR( 400Hz, DNVSO- d6) 8:

Similar to the synthesis of compound le, from compound
33a (55.7 mg), compound 33b was yielded (37.2 mg, yield: 63%).
'H-NMR (400Hz , DMSO-de) 8:
12.55(1H,s),11.86(1H,s),8.98(1H,d,J=6.0Hz),8.87 (1H,dd, J=5. 6Hz
),8.76(1H,s),8.12{1H,dd, J=12.4Hz,1.2Hz),7.74(1H,s),7.64~-
7.62{2H,m),7.36-7.34(5H,m),7.32~-
7.27{(1H,m),6.91(1H,d,J=6.4Hz),4.09(3H,s),4.01(2H, d,
J=5.6Hz),3.83(2H,s);ESI-MS m/z 563 (MHE")
[0149]

4- (2-Fluoro-4-(3- (2-phenylacetyl)thioureido)phenoxy) -7-

methoxy-N- (2~ (2-methoxyethylamino) -2-oxoethyl)guinoline—6-

carboxamide (33)

Similar to the synthesis of compound 1, from compound

33b (50 mg), 2-methoxyethaneamine {11 pL), DMTMM-n-hydrate

(34.6 mg), and N-methylmorpholine {(18.4 uL), the titled
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12.51(1H,s), 11. 83(1H, s), 8. 76(1 H,s), 8. 75(1 H, t , J=5. 4Hz) ,

8. 71(1H

,d, J=5. 4Hz) , 8. 06- 8. 00(2H, ), 7. 59(1H, s), 7. 57- 7. 50( 2H, m)

, 7. 38-

7.26(5H, m, 6. 53(1H, d, J=5. 4Hz) , 4. 07(3H, s), 3. 97(2H, d, J=5
compz)d B33 was yielded (12.0 mg, yield: 23%).

.84(2H,s), 3.39-3.35(2H, m, 3.30-3.27(2H,m, 3. 25(3H, S) ;
'H-ESIR- (B 0HY, z DBBO(A §: [ 0150] Exanpl e 34

(S)-4-(2-Fluoro-4-(3-(2- henylacet g
12.t5[r11b1ﬁ,es)do‘J)Zp.|q%3qb},(}§/,)s Ne 6(1H,s),8.75(1H,t, J=5.4Hz),8.71 (1H

2- (2- (hydr oxynet hyl rrolidin ) -2-oxoet 7-
B il i O £ p%@x.ah@% () 5 oAt 10! ) 7. 38~

synthesi s of conpound 1, from co ound 33b
% §5W)ro¢-|5ﬂh1}2#§/:lifre‘ih‘gi%l 4497 {3H, PMIIVHL ( 5@ 3?%5-4&)'3
and N- et hyl nor hollne 24 L) the titled

8%%0@).1& 3349%5353,{961%' é/ (3H, 5) ; EST-MS

1H NVR 400Hz DI\/SOd6)5
m/7 263 (M) brs) , 11. 83(1H brs), 8. 88-

8. 83(2H n, 8. 72(1H,d, J=5.1 Hz), 8. 04(1H, d, J=12. 2Hz) , 7. 63
(01564 51(3H, ), 7. 39

7.26(5H n), 6.54(1H, d, J=5.1 Hz), 4. 74(1H, t, J=5. 5Hz) , 4. 39-
EX%“F?]Q? 3Fiinr) 4.18-4.13(1H ), 4. 10( 3H, s) 4. 05-

5) Slmlar to the

) ] ,|“‘ : o):4 A
Sngﬂﬁf S Of C@h t é éog}cég%ﬁ%ﬁﬁb 1, from compound

33b (50 mg), (S)-pyrrolidin-2-ylmethancl (11 uL), DMTMM-n-

hydrate (30 mg), and N-methylmorpholine (24 uL), the titled
compound 34 was yielded (32 mg, yield: 60%).

1H~-NMR (400Hz, DMSO-dg)8: 12.51(1H,brs),11.83(1H,brs),8.88-
8.83(2H,m),8.72(1H,d,J=5.1Hz),8.04(1H,d, J=12.2Hz),7.63-
7.51(3H,m),7.39~

7.26(5H,m),6.54 (1H,d,J=5.1Hz),4.74(1H,t,J=5.5Hz),4.39-

4,22 (1H,m),4.18-4.13(1H,m),4.10(3H,s),4.05-
3.95(1H,m),3.84(2H,s),3.56-3.41(3H,m),2.02-1.76(5H, m) ; EST-MS
m/z 646 (MH")

[0151]

Example 35

- (2-(Ethyl (2-hydroxy-2-methylpropyl)amino) -2-oxoethyl)-4- (2-

fluoro-4-(3-(2-phenylacetyl) thioureido)phenoxy)-7-
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33b (35.0 ng), 1-(ethylam no)-2-nethyl propan-2-ol

(17.1 nmg), and DMIMWVh- hydrate (19.4 ng), the titled

compound 35 was vyielded (12.3 ng, yield: 329%.

1H NVR(400Hz, DMSO d6) S:

12.50(1 H,s), 11.82(1H,s), 8. 86(1H, sbr), 8.84(1H, d,
me theX dir) n &l 7 -6 b I atidzde 8( BN 1H, dd, J=11. 7Hz, 2. OHz)

, 7.59(1 H,s),7.57-7.52(2H,

n, SiﬁWEQTSQQ4the0$9hﬂhe§ié5ﬁfFﬁom@qund 1, from compound

6.53(1 H,d, J=5. 6Hz), 4. 32-
33K, <237320-|n|r9 A 309 eﬂtwl(am-irs:) 28R ) T R BO=-B:Q0(4H 1) Mmg) ,

1.18- 1.13(5H,m,1.09-1.01(5H, M ;ESI-M5 mz 662( M)
and (CMSDMM - EXarbl &t 86( 1 rd 18Ity |t (4iyled | ermeeund By xas

phenyl acet yl ) t hi our ei do enoxy) - 7- met hoxyqui nol i ne- 6-
vieladrbx g ob)s .o pairokd e %%ﬁh) Similar to the synthesis

of conpound 1, from conpound Ie (100 ng), alanine
1H—1Neflth 4@@ﬁ>z|, eMser-deydr ochl ori de (47 ng),  and

ydrate (71 npg), co% und 36a was gl el ded (109

12:@0 1Iw~°e)|dll 83723/611"144-)- AB7(1H,s),
11. 89(1H,s), 8.76 H d, 2Hz) 65 (1H s)
J=3. 6171 48 - 11 U@ 1@(%%1%:ddﬁ1321ﬂ1%§ -0Hz),7.59(1

7.60-7. 30 60 1H _d 4. 0 ,

H, @:91)(5211-73)§2 @?%7(1%7136 7’3—?62‘544% Jr—% %%3 2% '(2H
1,47(9H,s): ESI -MB iz 633(MH+) [0153] 64

m) r25(5n3 flé{ Iﬁil 5% Qﬁ?b 5(23%'henyl acetyl )t hi our ei do) phenoxy

4.22]7;,@;%},5@9“04”%99”4 SR Sy R POAT I0) PI RN G AEL) 1. 18-
1.13(5H,m),1.09-1.01(5H, m) ;ESI-MS m/z 662 (MH")

(0152}

Example 36

tert-Butyl 2~ (4-(2-fluoro-4-(3-(2-

phenylacetyl)thioureido)phenoxy)-7-methoxyquinoline-6-

carboxamido) propanocate (36a)

Similar to the synthesis of compound 1, from compound
le {100 mg), alanine tert-butyl ester hydrochloride (47 ng),
and DMTMM-n-hydrate (71 mg), compound 36a was yielded (109 mg,
yield: 87%).
'H-NMR (400Hz, DMSO-d¢)&: 12.57 (1H,s), 11.89(1H,s), 8.76(1H, d,
J=5.2Hz), 8.65 (1H, s), 8.61(1H, t, J=5.2Hz), 8.10 (1H, d,
J=12.4Hz), 7.60-7.30 (8H, m), 6.60(1H, d, J=5.2Hz), 4.08(3H,
s), 3.90(2H,s), 3.57(2H, td, J=6.5Hz, J=6.5Hz), 2.57(2H, €,
J=6.5Hz), 1.47(9H,s);ESI-MS m/z 633 (MH")

[0153]

64



(36b) Simlar to the synthesis of conpound le, from
conpound 36a (95 ng), conpound 36b was yiel ded (92
ng, yield: 100%. ' H NVR(400Hz, DMSO- d6) 8;
12.55(1H,s), 11.86(1H,s), 8.94(IH d, J=5.9Hz),
8.68(IH, s), 8.65(1H t, J=5.9Hz), 8.11 (1H, d,

2 — (X=12 40 r oF-469-3F B8 ey lece t7 138-HA RG(eido yphenoxy) -7
6.87(1H, d, J=5.9Hz), 4.05(3H, s), 3.84(2Hs), .
me th 54 (RN ctld ned-66-CRatbox ainiglol mopa o33 2i¢id hyghwchdnride

ESI-M5 mlz 577(MH) [0154]

(38%)( 3- (Di net hyl am no) - 3- oxopr opyl ) - 4- (2-fl uoro- 4- ( 3- ( 2-
phenyl acet yl )t hi our ei do) phenoxy) - 7- net hoxyqui nol i ne- 6-
carboxdmirdq 38)e Sivntihes i athegprHss | ke of f 1By R ound
1, from conpound 36b (30 ng), dinethylamne .

36ahy(dSoaial) or icEREEIEl AP, WRNTINIEL d8fdr Gde M0 WL and0%) -
N- net hyl nor pholine (16 L), the titled conpound 36 was

'H-yMBI(d88HE2DM3O0Ngs) 8 el :5%668H,. s), 11.86(1H,s), 8.94(1H, d,
'+ NVR(400kz, DVBO- d6) 6:_ 12. 51(1H,5), 11.83(] H.s),

J=58 9HZ) 1 H8 - BB (18, 76(1H8 -E5 G5, Iz )T=8 B lrH B 11 "(1H, d,
J=5.9Hz), 8.04 (1H d J=12. ) . B8-7.25 (

I=1@. -8, 1d,6975 SBrz)3Hra ma( §H?35E-56-,2 53(.5%&1( YR L B, g,
3.54(2H, td, J=6.4Hz, J=6.4Hz), 2. 97(3H ). H,

T= PR SR T Fio. A Bl M oD e (TSR
Exampl e 37 _ 4-(2-fluoro-4-(3-(2-(4- +

9651 B0 op ertt ktettyl L8 -GN O on B4R ST TR dxy- N (2
65 _nor phol i noet hyl ) qui nol i ne- 6- car boxam de (37)

(0154 1ar to the synthesis of Exanple 1, from conpound

N- (3- (Dimethylamino) ~3-oxopropyl)-4-{2-fluoro-4-(3-(2-

phenylacetyl)thioureido)phenoxy)—7—methoxyquinoline—6—

carboxamide (36)

Similar to the synthesis of Example 1, from compound
36b (30 mg), dimethylamine hydrochloride (6.0 mg), DMTMM-n-
hydrate (20 mg), and N-methylmorpholine (16 uL), the titled
compound 36 was yielded (21.2 mg, yield: 68%).
1H-NMR (400Hz, DMSO-dg)6: 12.51(1H,s), 11.83(1H,s), 8.72(1H, s)
8.70(14, d, J=5.2Hz), 8.66(1H, t, J=5.9%Hz), 8.04 (1H, d,
J=12.2Hz), 7.58-7.25 (8H, m), 6.53(1H, d, J=5.2Hz), 4.04(3H,
s), 3.84(2H,s), 3.54(2H, td, J=6.4Hz, J=6.4Hz), 2.97(3H, s),
2.85(3H, s), 2.61(2H, t, J=6.4Hz);ESI-MS m/z 604 (MH")
fO155]

Example 37

4—{2-fluoro—-4-(3—-{2-(4-

fluorophenyl)acetyl)thioureido) phenoxy)-7-methoxy-N-(2-
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19b (523 ng), 2-norpholinoethaneam ne (171 ng), and
DMIMVh- hydrate (360 ng), the titled conpound 37 was
yi el ded (462 ny, vyield: 73%. 1H NVR(400Hz, DMSO- d6) 8:
12.47(1H,s), 11.82(1H,s), 8.70(1H, d, J=5.2Hz),
8.70(1H, s) 8.53-8.48(1H, m, 8.02 (1H, d, J=13.0Hz),
mo rphipd- A.odl hiy3Hguine 14 ng3-67c33Rkamijde A.324- 7. 13( 2H,
m, 6.53(1H d, J=5.2Hz), 4.07(3H, s), 3.84(2Hs),
3. Gii—mﬂaﬁg(tzﬂ—wh@ s;&mﬂﬂaﬁﬂxaﬂ)plez 150 @cmo(cmpq@nd
ESI-M5 mz 636(M+#) [0156] Exanple 38
19k(3ﬁ2$—@@-F|Qem@x@h@lﬂ@pqphaneamlne (171 mg), and DMTMM-n-
fIuorophenyl)acetyl)thloureldo)phen ) - N—(l hydroxybu
hy drarte2-( 30) mgr) e tthex g FiLssl b’»ay afisdy/ iedgled (462 mg,
Simlar to the synthesis of Exanple 1, from conpound
vielgh ("56)ny), (S)-2-ani nobutan-1-ol (12 L), and DNWNWh
hydrate (34 ng), the titled conmpound 38 was yield
1H-N8 (A§0Hzy DEBE-d4E3) 121%N\2FE(,4H)OI—I211DI\M}HB)® - 74B (1H, d,
(1H sbr) 11. 82 ng sbr), gl = 5.2 Hz),
J=58 2877)(; 1B 79)(1Hg. 83 B1A3-§- 48 4H8 3) s B 028 éé* (fll*l d,

J = 13.2 Hz 7.58-7.50 (3H, 9 H,

=18, -9Hz) 1] T2 56 -14P) 3?1 2@(7 17'5@(3234 % 2(He_ f(1H,24d',7 3 (2H
=52 H), 4.77 (1H 3 H

m) :3.69§-3si.1$% dr1H= 51 Hz)3. 3 §4 0(72(ﬁH,s)s ,335 43(2&§s( ﬁ?a.rga-
3.4 3 1.72-1.6 53-1.

3-59)(4f0, '(%H 9t“r9 P2Lefl 4 %Z%JOE% rg)l\gs(zh’z “‘5}9?451(7%&5@4 m/z

[0156]
Example 38

(S)Y-4-(2-Fluoro-4-(3-(2-(4-

fluorophenyl)acetyl)thioureido)phenoxy)-N- (1-hydroxybutan-2-

yl)-7-methoxygquinoline-6-carboxamide (38)

Similar to the synthesis of Example 1, from compound
19b (50 mg), (S)-2-aminobutan-1i-ol (12 uL), and DMTMM-'n-
hydrate (34 mg), the titled compound 38 was yielded (25 mg,
yield: 45%).
1H-NMR (400Hz, DMSO-d¢) 6: 12.48 (1H, sbr), 11.82 (lH, sbr),
8.69 (1H, d, J = 5.2 Hz), 8.57 (lH, s), 8.13 (1H, d, J = 8.3
Hz), 8.03 (1H, d, J = 13.2 Hz), 7.58-7.50 (3H, m), 7.39 (2H,
dd, J = 8.5Hz, J = 5.6 Hz), 7.22-7.15 (2H, m), 6.52 (1lH, d, J
= 5.2 Hz), 4.77 (1H, t, J = 5.6 Hz), 4.03 (3H, s), 3.93-3.86
(18, m), 3.84 (2H, s), 3.55-3.48 (1H, m), 3.45-3.40 (1H, m),

1.72-1.63 (1H, m), 1.53-1.42 (1H, m), 0.93 (3H, t, J = 7.4
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Exanpl e 39 Met hyl

4-(2-fl uoro-4-nitrophenoxy)-7-nmet hoxyqui nol i ne- 6-

carboxyl ate (39a) From net hyl

4- chl or o- 7- met hoxyqui nol i ne- 6- car boxyl at e

(synt hesi zed accordl ng to WO 2005/080377) (1.00 g),

Hz }2-H3 ¢t m /4 i % cb’.bhénol (936 ng), and

N, N-di i sopropyl ethylam ne (1.35 nl), conpound 39a was
[0W67l ded (1.38 g, yield: 93%. 1H NVR(CDC13)6:

8.74(1H,s),8.73(IHd,J=5.2Hz), 7. 54(1H, s), 7. 45-
Exampiy 32 m, 6. 49(1 H, dd, J=5. OHz, 1. 4Hz), 4. 06(3H, s), 3. 98( 3

Hs);ES I-M5 mz 373(|\/H+) [0158 Met hyl

Methyll%nﬁanﬁkpqnqﬂﬂwnﬂﬁﬁﬂnhﬁnquhﬂ Y ifelgne—6-
car boxyl ate (39b) Sinmilar to the synt hesi s of compound
canltpxiilaif cGifigdund  39a (275 nmy), iron powder (206 ny),

and anmoni um chl oride (275 ng), conmpound 39b was
yi o Hergs I -~ ape - thhO%Mme-@%m@late

8 83(1H,s),8.63(1H, d, J=5.2Hz), 7, 48 s),.7.03(1H,t,J=8
(sq;eg accoéélng to WO 2 d5/08§377 )¢ {1, OO( Z-fluoro-

4- 56(%'163%(101‘] (1913 6l;n|zgz, 8and) P l]iHSO%drdOpylet%%amlne .35

41(1H, dd, J 04 3 3. 97 3 .84(2H
sb%onz@unud ﬁé%@%ﬁ%ﬁ% ( ?*389) L Y3 54

1 % - Am no- 2- f | uor ophenoxy) - 7 nmet hoxqu nol i ne- 6- car bo
H-NMRi(EDCael & (39c) 67 Conpound 39b (1. o g) was added to

8. (%@g-ﬁﬁql,%émld%}%o%@g \KBerJg)C}lU(SlHS’ um hJ-y_dr oxi de

7.40(3H,m),6.49(1H,dd, J=5.0Hz,1.4Hz),4.06{3H,s),3.98(3H,s);ES
I-MS m/z 373 (MEY).
[0158]

Methyl 4-(4-amino-2-fluorophenoxy)-7-methoxyquinoline-6-

carboxylate (39b)

Similar to the synthesis of compound 1b, from compound
39a (275 mg), iron powder (206 mg), and ammonium chloride
(275 mg), compound 39b was yielded (188 mg, yield: 74%).
'H-NMR (400Hz, CDC13) §:
8.83(1H,s),8.63(1H,d,J=5.2Hz),7.48(1H,s),7.03(1H,t,J=8.4Hz}, 6
.56(1H,dd, J=11.6Hz,2.8Hz),6.50(1H,ddd, J=8.8Hz,2.6Hz,1.0Hz),6.
41 (1H4,dd, J=5.0Hz,1.2Hz),4.04 (3H,s),3.97(3H,s),3.84 (2H, sbr) ;ES
I-MS m/z 343 (MHY)

[0159]

4- (4-Bmino-2-fluorophenoxy)-7-methoxyguinoline-6-carboxylic

acid (39c)
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further added thereto, followed by stirring at room
tenperature for 2 hours. After conpletion of reaction,
6N aqueous hydrochloric acid was added to the
reaction mxture, to thereby adjust the pHto 3, and
the precipitate was filtrated, whereby conpound 39c
wasComnpdwedl IB62(T 9l etas ad@®sd .to methanol (10 mL}), and
1H NVR(400Hz, DMSO- d6) 8:
4M Gt o5 abHhund Hiz)d 64l H 63Q 1148 (el 393 tR09(4UH, gdy)Jwere
8.8Hz), 6.55(1H, dd, J=13. OHz, 2. 7THz), 6. 48-
fus; et 24dldgd 5Bt s b9 13vesl 31y SHEIESILNG af ZB29( WH )
[ 0160] , .
tenpqra g 2£qR I hwiphe Afitpdc copplkiitégneicdoyeaction, éN
f 1 uor ophenoxy) - 7- met hoxyqui nol i ne- 6- car boxylic acid
aqyessy lydnadilant e el maeaddesdt oidsuifadtigy smhxture,
compound 39c (1.79 2-fl uor ophenyl acet y|
to tﬂﬂ@@@cm%t (hepi)to Indne S e TRt gres
N, N—dlnethylacetan1de (30 m), toluenec§3q%{t) and
fildttatms, (BIGHSRY GRMROURG S U ith 39t Shred v radf gld:
crude product (1.89 g, yield: 89%. The crude product
90%as enpl oyed in a subsequent reaction without further
. purification. [0161] 4-(2-Fluoro-4-(3-(2-(2-
H N@dﬂ@@ﬁén?ﬂﬁ@cé%&@)thloureldo)phenoxy) N- ( 2- hydr oxy- 2

5. 6§ (s Top T i e T e 5 A S, s,
6. S i 2 A o Yyete (87 ), and
6. £PMRPUNd S mag, vielded o0 3y o) ;EST-MS m/z 329 (ME)

[0160]

4-(4-(3-(2-(2-Fluorophenyl)acetylthioureido)-2-

fluorophenoxy)-7-methoxygquinoline-6-carboxylic acid (39d)

Similar to the synthesis of compound 1ld, from compound
39¢c (1.79 g}, 2-fluorophenylacetyl thicisocyanate (1.97 g),
and a solvent mixture of N,N-dimethylacetamide (30 mL),
toluene (30 mL), and ethanol (6 mL), carboxylic acid 39d was
yielded as a crude product (1.89 g, yield: 89%9%). The crude
product was employed in a subsequent reaction without further
purification.
[0161]

- (2-Fluoro-4-(3-{2-(2-

fluorophenyl)acetyl) thioureido)phenoxy)-N-{2-hydroxy-2-

methylpropyl)-7-methoxyguinoline-6-carboxamide (39)

Similar to the synthesis of compound 1, from compound
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(89 ny, yield: 62%. 1H NVR(400Hz, CDC13)8: 12.43(1H,
s), 9.26 (1H, s), 8.67 (1H, d, J =5.1 Hz), 8.59
(1H, M, 8.26 (1H M, 7.97 (1H, dd, J = 11.5 Hz,
2.4Hz), 7.54 (1H, s), 7.44-7.15 (6H, n), 6.44(1H, dd,
J =54 Hz, 1.2Hz), 4.13 (3H, s), 3.79 (2H, s), 3.57
39q 28,2 @, mg \J~=0MHM  n-2hvdrdtldH, 897 B3 (B s)=ESIndvRE - z
595( M) [0162] Exanple 40
me {15y ke §Pari Aror0- @37 g 2~ (the titled compound 39 was yielded
fl uor ophenyl ) acetyl )t hi ourei do) phenoxy) - N- (1- hydr oxybu
(89 amg 2-y g )d 7-4@% hoxyqui nol i ne- 6- car boxam de (40)
Simlar to the synthesis of conpound 1, from conpound
TH-BO1R ( @BEHznngCDNW&hhlhyﬁE91%,($B,n@)26ahhﬂ, s), 8.67 (1lH,
(S)-2-am nobutan- 1-ol 6% t he tltled conmpound 40
d, was= Vi & did 4 59, lfy,lr@:)|,d8 6y (1H,m), 7.97 (IH, dd J =
1H NVR(400Hz, CDC13) 6: 12. 44( 1H, s) 9 25}§1H, S) .67
11@@1% 2.4 5.0 M) (118, @),(114% 836 6. 44(1H,dd,
(1H,d, J=7. 6Hz 7.97 (1H :116H22I-éz__)
J 75544 (HL?H Js)2 ,444 71314 §(PBHS 3 W 46HH o, 35 520, d,
(SFI ) 3. 86(1Hrﬁ
7% 88 ,Haf)s?s G 02l - 37 (i DS TSR e s i)
(2H m,1.07 (3Ht,J=7. 5%&),ESI-NB mz 595(M+). [0163]
npl e 41
(S)- 4 4- Am no- 2- f | uor ophenoxy) - N- ( 1- hydr oxybut an- 2- yl
Exgmer hoxygui nol i ne- 6- car boxam de (41a) 69 Simlar

to tEe iynthe3|s of coggound 1, fromconmpound 39c
(3) (329 ng) and

fléé@éﬁﬁéﬁ?fvg%géﬁl )thiocureido)phenoxy)-N- (l-hydroxybutan-2-

yl)=-7-methoxyquinoline-6-carboxamide (40)

Similar to the synthesis of compound 1, from compound
39d (121 mg), DMTMM-n-hydrate (83 mg), and (S)-2-aminobutan-
1-o0l (28 mg), the titled compound 40 was yielded (84 mg,
yield: 61%).

IH-NMR (400Hz,CDC13)8: 12.44 (iH, s), 9.25 (1H, s), 8.67 (1H, d,
J = 5.1 Hz), 8.64 (1H,s), 8.03 (1H,d,J=7.6Hz), 7.97 (1H, dd,

J = 11.6 Hz, 2.6Hz), 7.54 (lH, s), 7.44-7.14 (6H, m),
6.45(1H,dd, J = 5.1 Hz, 1.2Hz), 4.12 (3H, s), 3.86(1H,m},3.79
(24, s}, 3.75(1H,m), 3.07 (1H, t, J=5.5Hz), 1.82-1.60
(2H,m),1.07 (3H,t,J=7.5Hz);ESI-MS m/z 595 (MH").

f0163]

Example 41

(8)-4-(4-Amino-2-fluorophenoxy) -N- (l-hydroxybutan-2-yl)-7—

methoxyquinoline-6-carboxamide (41la})
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1-ol (113 L), conpound 4la was yielded (297 ng, yield:
81%9. 1H NVR(DMSO-d6)6: 8.64 (1H d, J = 5.1 Hz),
8.56 (1H, s), 8.12 (1H, d, J = 8.3 Hz), 7.51 (1H, s),
7.09 (1H, t, J =9.0 Hz), 6.56 (1H, dd, J = 13.3 Hz,
J = 2.3 Hz), 6.50-6.43 (2H, m, 5.52 (2H, s), 4.78
(1Hyirtilak &, theHynthexl f 3, npodid s, 3. 8% Kenggund
3.56-3.48 (1H, m), 3.46-3.38 (1H, m, 1.74-1.62 (1H,

39am) (300 5dy)L. AMTMMAnHydiates (B9, mg) J aad7, ) 44 )pminobutan-
ESI-M5 nmlz 400(MN . [0164]

1-(1S) (14-3 IR, uaompb B8t (424 3ras yielded (297 mg, yield: 81%).
f 1 uorophenyl ) acetyl )t hi ourei do) phenoxy) - N- ( 1- hydr oxybu

*H-NMR- DMSQF e 776 et hok y G mal,i nk-6-Talr Btari b § 40)H, s),
Simlar to the synthesis of conpound | d, from conpound

8. 121 (106 /ny) =arfd BH2A)uorlopenylitacatlyl %-Wi%iddbydnatle= 2-0
(73 rrg6), the titled conpound 41 was yielded (115 ng,

Hz)yi -6 789, Ad, VR ICONBBZd6Yh = 22 4@k, & 50-6.43 (2H,
11.83(1H,s), 8.69(1H, d, J=5.3Hz), 8.57(1H, s), .8.13

m) ,(BH5, (2Fe8 Bz )i - 78 03 H A, o = =02 Bp) 4P 1595 ae)

3H, , 1.44-7.36(1H, , (.23-7.09(3 ) .52(1H
5.5 D s e By G, O s By b2

3.93-3.84(1H, m, 3.88(2H,s), 3.54-3.48(1 m,, 3
1.74-45.62 3gHHM™ - 2724 63 (Hm ,30-%%54(%4%1#[ Ty,
HZ)O. 93(13»/53 Artgz 470'04(5\4'2%}”) [?SI -M5 mz 595(vH ) [0165]

4- ((4- Ami no- 2- f | uor ophenoxy) - N- ( 2- hydr oxy- 2- net hyl pr opy
[011()4-]7 70 met hoxyqui nol i ne- 6- car boxam de (42a) Sim | ar

(S)t_%_t qﬁ){lrgr%e_szll_swqf(zc_o(rg)_ound 1, from conpound

fluorophenyl)acetyl)thioureido}phenoxy)=N-(l-hydroxybutan-2-

yl)-7-methoxyquinoline-6-carboxamide (41)

Similar to the synthesis of compound 1ld, from compound
4la (100 mg) and 3-fluorophenylacetyl thioisocyanate (73 mg),
the titled compound 41 was yielded (115 mg, yield: 78%).
'H-NMR (DMSO-de)&: 12.44(1H,s), 11.83(1lH,s), B8.69(1H, d,
J=5.3Hz), 8.57(1H, s), 8.13 (1H, d, J=8.3Hz), 8.03 (1lH, d,
J=12.2Hz), 7.59-7.49 (3H, m), 7.44-7.36(1H, m), 7.23-7.09(3H,
m), 6.52(1H, 4, J=5.3Hz), 4.77(1lH, t, J=5.5), 4.03(3H, s),
3.93-3.84(1H, m), 3.88(2H,s), 3.54-3.48(1H, m), 3.45-3.38(1H,
m), 1.72-1.62(1H, m), 1.54-1.43(1H, m), 0.93(3H, t,
7.4Hz) ;ESI-MS m/z 595 (MH")

[0165]
Example 42

4-{4-Amino-2-fluorophenoxy) -N- (2-hydroxy-2-methylpropyl)-7-
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39c (103 ngy), DMIMVh-hydrate (104 ng), and 1-am no- 2-
nmet hyl propan-2-ol (42 ng), conpound 42a was Yyi el ded
(66.3 ng, vyield: 53%. 1H NVR(400Hz, CDC13)8: 9.27
(1H, s), 8.64 (1H, d, J = 5.2 Hz), 8.26 (1H, sbr),
7.52 (1H,s), 7.02 (1H, dd, J=8.4Hz), 6.56 (1H, dd, J
me thok¥oEno i8kz % - e rboxamdedd 423 )= 8.8 Hz, 2. 8Hz,
0.8Hz), 6.42(1H,dd, J=5.4Hz, 1.2Hz),4.12 (3H, s), 3.82
(i Binifar, 3 she Zyrdherie oz compormd i, fgigm compound
1.33(6H, s);ESI-M5 nfz 400(MH) [0166] _
394 - (43 3 2- CHUTEM Srdpamie) ddédy mahi suceildgipo—2-
f I uor ophenoxy) - N- ( 2- hydr oxy- 2- net hyl propyl ).- 7-
me titLIFEYOPEU#oioln €-46- &8N boeaFrgaincs AR aswgs yrlelslechd 663 mg,
~synthesis of conpound Id, fromconpound 42a (55 ny)
viedfd 43Ghl-or ophenyl acetyl thioisocyanate (43.7 ng),
the titled conpound 42 was Yyi el dedEﬁ(41.3 ng, vield:
LH-HEBY 400 i, SRELACDHR, BVECG1d6) & )12 &4 113 Hs)d, 18P -2 Hz),
(1H,_s), 8.71(iH,_ d, J=5.4Hz), 8.67 (1H, , . 8.35
8.261H1H,, shxg .| (P|2)5,2 g1 S0yH, 7 -¢2 (Jlfhlff%%)-ﬂ%é-v.%gcﬁ (1H,
(3H, M, 7.43-7.32 (4H, : 55 (1H, d,, J.= 5.4Hz),
dd,4 oz (340Hey 2-$H34 '(gH,S s)(,l?{& 3 3G B, e 2%,
o,s%’féf%g(4é§'%%;|)dg,i€55.(4 B9 8 B Y 3 /L8136 1y,
(5)-4-(4-(3-(2-(4- roph | ).acet yl )t hi.ourei do) - 2- _
b)) &oj’apﬁg%’aﬂ!) -J(Iﬁ-%(gg’:‘?sdr %x?%t( -’2-5351%)-’7-1ﬁ§t3ﬁ(06>%§qus|%ﬁ0ﬂ MS

i ne-6 carboxam de (43) Simlar to the synthesis of
m/zcg@&o(ﬁéé)l d, from conpound

[0166]

4-(4-(3-(2-{4-Chlorophenyl)acetyl)thioureido)-2-

fluorophenoxy) -N- {2-hydroxy~2-methylpropyl) -7-

methoxyquinoline—-6-carboxamide (42)

Similar to the synthesis of compound 1d, from compound
42a (55 mg) and 4-chlorophenylacetyl thioisocyanate (43.7 mg),
the titled compound 42 was yielded (41.3 mg, yield: 49%).
'H-NMR (400Hz, DMSO~dg) 6:12.45 (1H, s), 11.82 (1H, s), 8.71(1H,
d, J=5.4Hz), 8.67 (1H, s), 8.35 (1H, t, J=6.1Hz), 8.02 (1H, d,
J =11.0Hz), 7.58-7.49 (3H,m), 7.43-7.32 (4H, m), 6.55 (1H, d,
J = 5.4Hz), 4.04 (3H, s), 3.84 (2H, s), 3.36-3.30 (2H,
m),1.98(1H,br), 1.15(6H, s);ESI-MS m/z 611,613 (MH")

[0167]
Example 43

(S)-4-(4-{3-(2-(4-Chlorophenyl)acetyl)thioureido)-2-

fluorophenoxy)-N~(1—hydroxybutan—2—yl)—7-methoxyquinoline—6—
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41la (63.0 ng) and 4-chl orophenyl acetyl thioisocyanate
(50.1 ny), the titled conpound 43 was yielded (29.9
ng, yield: 31%. 1H NVR(400Hz, CD30D) 8:
8.85(1H, s), 8.63(1H,d, J=5. 6Hz), 8. 07( 1H, dd, J=12. OHz, 2. 4H
z),7.52 (1H,s),7.50
carh@Hmiden) (463)60( 1H, dd, J=5. 4Hz, | . OHz) , 4. 11(3H, s), 4. 08-
4.02(1H nbr), 3.76(2H,s), 3. 67(2H, dd, 4. 6Hz) , 3. 27-
3. 2iriH an ,tho 8the . 3¢ s loB5ompound 1d, from compound
1.57(1H m,1.18(2H,s), 1. 04(3H,t,J=7.6Hz); ESI-M5 ml z
4125106 B1B (ebH)arfd) ¥68]h Laseaisirney Yretyl thioisocyanate {50.1
4-(4-(3-(2-(2,6-Di fluorophenyl) acet IZthi our ei do) - 2- .
mg )f,| M%Wéﬂ@@)aomm%@gmmlyw@%a o Ine acieid: 313%).
(44a) Simlar to the synthesis of conmpound Id, from
'H-YYRIEGAHZ390:0088 ng), 2, 6-di f | uor ophenyl acet yl
t hi oi socyanate (128 ) and a sol vent_ nixture of
8. 8 (i settnf Hdetahidie (6D )07 (kioldebnkr {21 Bign3- 48gid 7 - 52
et hanol (300 L), conpound 44a was Yyielded as a crude
(1Hyrsgdulct>q143 ny, yield: 89%. [0169]
4- (4-(3-(2-(2,6-D fluarophenyl ) acetylthjoureido)-2-
7-3 U&:&ﬁh&woé&/*)l-ﬂ?-dr?et%= LG (- )ph%l%@ir 1%l Eﬁ‘m i n

A S B R

MVh- hydrate (95 o), 2 7 hol i noet h i 51
3. F A N ek ekt (3 L) the ¢l ed |
1. SPMRPYNd A4 B, v elded (G103 ML, Vi e B0Ys /e

611,613 (MH")

[0168]
Example 44

4-(4-{3-(2-(2,6-Diflucrophenyl)acetyl)thioureido)-2-

fluorophenoxy)-7-methoxyquinoline-6-carboxylic acid (44a)

Similar to the synthesis of compound 1ld, from compound
39c (98 mg), 2,6-difluorophenylacetyl thioisocyanate (128 mg),
and a solvent mixture of N,N-dimethylacetamide (1.5 mL),
toluene (1.5 mL), and ethanol (300 uL), compound 44a was
yielded as a crude product (143 mg, yield: 89%).

[0169]

4-(4-(3-(2-(2,6-Diflucrophenyl)acetylthioureido)-2-

fluorophenoxy)-7-methoxy—N- (2-morpholinoethyl)quinoline-6-

carboxamide (44}

Similar to the synthesis of compound 1, from compound

44a (143 mg), DMTMM-:n-hydrate (95 mg), 2-
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1H NVR(400Hz, DMSO- d6) 3: 12. 35(1H, sbr), 11.98(IH, sbr),
8.70(1H, d, J=5.3Hz), 8.70(1H, s), 8.50(1H, t,
J=5.4Hz), 8.03(1H, dbr, J=13.5Hz), 7.57(1H, s),
7.61-7.39(3H, m, 7.18-7.10 (2H, m, 6.53(1H, d,
J=5.3Hz), 4.07(3H, s), 3.98(2H, s),3.62-3.58(4H m,

mo rpHsd-if1o6t I Rideanines. & AP0 4ad ﬁ*),,N zimtglﬂ'ﬁ(cgqanmde
;ESI-MS mlz 654(M+) [0170] Exanple 45 4-(4-(3-(2-(2
L)6- Ditfe ddrdpsite manpaostd) | 4divsur eligd)degt (103 mg, yield: 60%).
f I uor ophenoxy) - N- ( 2- hydr oxy- 2- met hyl propyl ) -7-
'H-NERHARYPHui, BUBDRds 65 cat Borakidespub) SilmoBddHysbehe 8.70(1H
synt hesi s of conpound 1, from conpound 44a (101 )

a, NG A S8 do (OB UYL DMy (@gﬁg dbr,
ng), and _1-am no-2-net hyl propan- 2- ol (31 )
LSRR AT A LAt LR kT S et A PRI
'H—NI\/R(4OOHz CDC13)8 12.38 (1 H S) 26 (1

6.59)(18L.68(| H=brH2)g. é7r YAHHd s)y 3 5“84 i) S)g D58 (4H

m, 7.97 (1H dd J =11.5Hz, 2. 7THz 4
r734§0733217(2?ﬁ W 37 05 29644, '6244515 (1%4'17:@% =
52Hz Hz 13 (3H, s)384(2Hs)357(2H
m) ¢ /1 f)5§8( . s),1.33 (6H, s) :ESI-MB mz
%1%(NH+) [0171] Exanple 46
[0149]4- Ami no- 2-f 1 uor ophenoxy) - 7- met hoxy- N- net hyl qui nol i n
rboxani de (46a) 73 Conmpound 39b (100 ng) was
Exaﬁﬂpgﬁ o‘@ed in N nethyl pi peridin-2-one (250 M.), and

0
4Of§WEthylaqgquﬁuorophenyl)acetylthloureldo) -2-

fluorophenoxy)-N- (2-hydroxy-2-methylpropyl) -7-

methoxyquinoline-6-carboxamide (45)

Similar to the synthesis of compound 1, from compound
44a (101 mg), N,N-dimethylacetamide (600 pL), DMTMM-n-hydrate
(68 mg), and l-amino-2-methylpropan-2-ol (31 mg), the titled
compound 45 was yielded (74 mg, yield: 65%).

'H-NMR (400Hz,CDC15}8: 12.38 (1H, s), 9.26 (1H,
s),8.69(1H,sbr), 8.67 (1H, d, J = 5.4 Hz), 8.26 (lH, m), 7.97
(1H, dd, J =11.5Hz,2.7Hz), 7.54 (1H,s), 7.43-7.32 (2H, m),
7.04-6.96(3H,m),6.44 (1H, dd, J = 5.2 Hz, 1,1Hz), 4.13 (3H,
s), 3.84 (2H, s), 3.57 (2H, d,J=5.9Hz), 2.58 {(1H, s),1.33 (6H,
s) :;ESI-MS m/z 613 (MH).

[0171]

Example 46

4-(4-Amino-2-fluorophenoxy) —7-methoxy-N-methylquinoline-6-

carboxamide (463)
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solution (250 M.) was added thereto, foll owed by
stirring at 40C for 16 hours. Subseugntly, water was
added to the reaction mxture, and the precipitate
was filtrated, to thereby yield conpound 46a (63.7
ng, yield: 64% . 'H NMR(400Hz, CDC13) S:
9. 2B3¢riphe)d 83 BI( LH) O, b, Wi ) d Vs 8Ugdeti biy , ¥~ 50( 1H, s), 7
. 02(1H,
me tth JHBL 7)) d 6n -B6{drt dtl 96112 OHz 123 409 | e B0Y Uk Tukehngdiiganol
4Hz, 2. 8
so et D8 HA 5. (W3 | v sl ch daex] 2Hre e t2Hz ) f ofl UaW(S8H, sy , St B3, 31g at
80(2H,b r),3.08(3H,d,J=5.0Hz); ESI-M5 mz 342(VH).
40°C0102] 164hprrEl.uobobgde@nty 3water was added to the
met hoxyphenyl ) acet yl ) t hi our ei do) phenoxy) - 7- net hoxy- N-
regritan qidHol e - B¢ drivo s dee e e | Rk liertedy to
synthesis of conpound |d, from conmpound 46a (50.0 ng)
theyirbB- Wt HOGPRMNAKRT | (430t MPcyahtd (8585 ny),
.. the titled compound 46 was yielded (40.1 ng, yield:
H-5¥5)(400H=, QRL40dHz, DVSO- d6) 8: 12. 49( 1H, s),
11. 79(1H, s)

9.4 G PR 13%%,}%@&144?,:'8@?{?23,8515)9,(71.'_& 0P8, s),7.02(1H,
PR A D e 2 P B3GR, B vz, 2.0
e A § 11 a1 Bl 7 Mo R e {12 (O (287

r) 'Zaflq’q (Bt et TR PS5 Y147 fﬁ%@gﬁ}(j) phenoxy) - 7- net

o1 y- N- et hyl qui nol i ne- 6- car boxam de (47)

4-(2-Fluoro-4-(3-(2-{3-

methoxyphenyl)acetyl) thioureido)phenoxy)-7-methoxy-N-

methylguinoline-6-carboxamide (46)

Similar to the synthesis of compound 1d, from compound
46a (50.0 mg) and 3-methoxyphenylacetyl isothiocyanate (45.5
mg), the titled compound 46 was yielded (40.1 mg, yield: 50%).
'H-NMR (400Hz, DMSO-dg)&: 12.49(1H,s), 11.79(1H,s), 8.70(1H, d,
J=5.4Hz),8.59(1H, s}, 8.37(1H,d,J=4.2Hz),8.03(14, dd,
J=12.0Hz,2.4Hz),7.58-7.49(3H, m), 7.42-7.33(2H, m), 7.22-
7.17(2H, m),6.54{(1H, d, J=4.4Hz),4.02(3H, s),
3.79(2H,s),3.75(3H,s), 2.83(3H, d, J=4.8Hz);ESI-MS m/z
549 (MH")
[0173]

Example 47

4—(2=-Fluoro-4-(3-(2-(4~-
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Simlar to the synthesis of conpound Id, from conpound
46a (50.0 ng) and 4-trifluoronethyl phenyl acetyl
i sot hi ocyanate (53.9 ng), the titled conmpound 47 was
yielded (41.2 ng, yield: 48%
1H NVR(400Hz, DVSO- d6) 6: 12.42(1H,s), 11.87(1H,s),

trig 168 (rdae tthy L =51 v2Haces B9 (tiH ouw)eido) phenoxy) —-7-methoxy-N-
8.36(1H,d, J=4.8Hz), 8. 02(1H, dd,

me thylluGkio 12 r@eA) - carmeamide (8. 4Hz), 7.60-7.47(5H
m, 6.52(1H, d, J=5.2Hz),4.02(3H, s),
3. gbireH & o g3(|H Yt he 9ie) GHomESIUNS Iz BT Mempound
[0174] Exanple 48 Met hyl

462 (oA .hmsy) oﬁmmént@mﬂfémmmeﬁwmwmwe 6-
car boxyl ate (48a) S|n1lar to the synthesis_ of conpound

lqubquyﬁﬁqﬁg|ﬁﬁ3 £ mg), the titled compound 47 was yielded
chl oro- 7- nethonyU|noI|ne 6- car boxyl ate (350 ng),

(412 Zcmor oieldii th8ophenol (240 nm),

N, N- di i sopr opyl et hyl ami ne (484 L),
H- NlMﬁétﬂﬁWmP%prda - 3&1-64 ALH vy 1Je<ﬁ17pb1ﬁvoﬁ g B v (1H, d,

- 0 e P P S

J=125 Cdigy 2 Oﬁéﬁ)r 2. 185CHa, 8, P53 )0, F=E%1n)t 6 4o TH 1q,
6. 5§8(é}§9f5( Mir) %1%3 45)%&%l(35H,S)35% MNZ 5330, g,

&%Han1no - chl or ophenoxy) - 7- met hoxyqui nol i ne-6- 75
§ xylate (48b) Simlar to the synthesis of conpound

ESfJﬁS m/z §§WR&P?d

[0174]

Example 48

Methyl 4-(2-chloro-4-nitrophenoxy)-7-methoxyquinoline-6-

carboxylate (48a)

Similar to the synthesis of compound la, from methyl 4-
chloro-7-methoxyquinoline-6-carboxylate (350 mg), 2-chloro-4-
nitrophenol (240 mg), N,N-diisopropylethylamine (484 pl), and
N-methylpyrrolidin-2-one (1.5 mlL), compound 48a was yielded

{130 mg, vyield: 24

o

) .
'H-NMR (400Hz,CDC13) 8:

8.73(1H,s),8.73(1H,d,J=5.2Hz),8.48(1H,d, J=2.8Hz),8.25(1H,dd, J
=8.8Hz,2.4Hz),7.55(1H,s),7.35(1H,d, J=8.8Hz) ,6.42 (1H,d, J=4.8Hz
),4.07(3H,s),3.98(3H,s);ESI-MS m/z 389,391 (MH")

[0175]

Methyl 4-{(4-amino-2-chlorophenoxy)-7-methoxyguincline-6-
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48a (111 ng), a m xture of
wat er - net hanol -tetrahydrofuran (21:1:1) (5 nL), iron
powder (49.7 ng), and amoni um chloride (111 ny),
conmpound 48b was yielded as a crude product (31.2 ng,
yield: 31%. ESI-M5 mz 359,361(MH) [0176]
carbo4rlafiend43dhl or ophenoxy) - 7- met hoxy- N- et hyl qui nol i n
e-6- carboxam de (48c) Simlar to the synthesis of
corffiounc 16 theomwshssiad o4 gPmrEnre fy), 4y compound
aqueous net hyl am ne sol ution (200 L), .and
48aN- (dtlhyigyr FoIHEtHIR: erfe Waiew et hemedored rady dref uran
yi el ded (27 1 ng, yield: 94% . 1H NVR(400Hz, CDC13) 5:
(1:9.:30( 13, gﬁ. iron powder (49. 7 mg), and ammonium chloride
8. 61(1FId J=5.6Hz) . 7. 84(1H br), 7. 51(1H s), 7. 02(1H, d, ]
(11g. MB),, cBEBINTHABL yaF 8%3 el G BH e B AL T (5.2
2. 8%&) 6. 32 1H, dd, J=5.4Hz), 4. 11(3H, s),

mgrs Zh -3. 08(3H d, J=6.0Hz);ESI-M5 niz 358,
0(N+r) 0177] 2 Chl or 0- 4- (3-(2-phenyl acetyl)
ESE1MSmm/ cﬂ%

nethoxy N—nethquU|noI|ne 6- carboxam de (48) Simlar
[017® )t he” synt hesis of conpound Id, from conpound 48c

(24 0 ny) ang Rgiq;LaifﬁxH th%? SOC -qFt- ﬁ}1f§c>')_e—6—
H-I}JI%RMOOHZ DMVSO- d6) 3:
Agﬁiﬂkﬂlg—s»—ﬂca 85(1H, s), 8. 94(1H, d, J=6. OHz), 8. 69( 1H, s),

S inilar Fe e i hesi g cPRRRUY AFy-d T PRI

48kF) 5 61 (1H %JJ;%Jgg%E mé%%&fgmlne séiutlon (200 pL), and

N-methylpyrrolidin-2-one (200 pL), compound 48c was yielded
(27.1 mg, yield: 94%).

'H-NMR (400Hz,CDCl13)8: 9.30(1lH,s),
8.61(1H,d,J=5.6Hz),7.84(1H,br),7.51(1H4,s),7.02(1H,d,J=8.4Hz),
6.83(1H,d, J=2.8Hz), 6.64(1H,dd, J=8.4Hz, 2.8Hz),6.32(lH, dd,
J=5.4Hz), 4.11(3H,s), 3.78(2H,br), 3.08(3H,d, J=6.0Hz);ESI-MS
m/z 358, 360 (MHY)

[0177]

- (2-Chloro-4-(3- (2-phenylacetyl) thioureido)phenoxy)-7-

methoxy-N-methylquinoline-6-carboxamide (48)

Similar to the synthesis of compound 1d, from compound
48c (24.0 mg) and phenylacetyl thioisocyanate (17.8 mg), the

&

titled compound 48 was yielded (28.1 mg, yield: 79%).

1H-NMR (400Hz , DMSO~d¢) 8¢
12.49(1H,s),11.85(1H,s),8.94 (1H,d,J=6.0Hz),8.69(1H,s),8.47 (1H
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7.13(5H,m, 6. 69(1H, d, J=5. 8Hz) , 4. 07(3H, s), 3. 83(2H, s), 2.
84(3H,d ,J=4.4Hz);ESI-M5 nfz 535,537(Md) [0178]
Exanpl e 49 Met hyl
4- (3-fluoro-4-nitrophenoxy)-7-nmet hoxyqui nol i ne- 6-
carboxylate (49a) Simlar to the synthesis of conpound
, d,|%x4 f8Hom etdlyll#d, J=1.6Hz) ,7.78 (1H,dd, J=8.6Hz,2.0Hz) ,7.61
chl or o- 7- met hoxyqui nol i ne- 6- car boxyl ate (300 ng),
(113, | a5 . H) i t50EHbdl, 1(-255 ng)
N, N- di i sopr opyl et hyl am ne (415 L? and
7. 19 ety robl iFdich-2orfdi 201 45 OFLG3H  Eompouitl 2858 huedo 84 (3H, d
yielded (112 ng, yield: 25%. 1H NVR(400Hz, DVSO- d6) 8:
» T, .Mz Fb LM |m4zz) SUSEIHME) 7. 67( 1H, dd, J=12. 2Hz,
2. 7Hz), 7.59(1H,s),7.32(1H, dd, J=8.8Hz, 2.7Hz), 6. 83-
01678ﬂ4(1H m, 3.98(3H, s), 3. 84(3H, s);ESI-I\/IS m z 373( MHH) .
[0179] thhyl
Example ## no- 3- f | uor ophenoxy) - 7- met hoxyqui nol i ne- 6-
carboxylate (49bx Simlar to th,fyntheS|s of

ng), .and annnnlun1chlorfde (100 ny), Conpound 49b was
carpoNyded§ sd f)ny, yield: 649 . 1H NVR(400Hz, CDC13) 8:

! A B IS A LR B -
T S A AR TN e
nltrS%henol (225 mg), N,N-diisopropylethylamine (415 uL), and
N-methylpyrrolidin-2-one (1.5 mL), compound 49%a was yielded
(112 mg, yield: 25%).

'H-NMR (400Hz, DMSO-de) &:
8.82(1H,d,J=5.1Hz),8.45(1H,s),7.67(1H,dd,J=12.2Hz, 2.7Hz),
7.59(1H,s),7.32(1H, dd, J=8.8Hz, 2.7Hz),6.83-

6.74 (1H,m),3.98(3H,s),3.84(3H,8) ;ESI-MS m/z 373 (MH").
[0179]

Methyl 4-(4-amino-3-fluorophenoxy)-7-methoxyquinoline-6-

carboxylate (49b)

Similar to the synthesis of compound 1lb, from compound
49a (102 mg), iron powder (76.5 mg), and ammonium chloride
(100 mg), compound 49b was yielded (59.7 mg, yield: 64%).
'H-NMR (400Hz, CDC1s) 8:
8.79(1H,s),8.63(1H,d,J=5.2Hz),7.49(1K,s),6.91-
6.80(3H,m),6.44(1H,d,J=5.2Hz),4.05(3H,s),3.97(3H,s),3.78,3.75

(2H,br) ;ESI-MS m/z 343 (MH")
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car boxam de (49c) Simlar to the synthesis of conpound
46a, from conmpound 49b (50.5 ng), 40% aqueous
nmet hyl am ne sol ution (500 L), and
~N-net hyl pyrrolidin-2-one (500 L), conpound 49c was
yielded (31.2 ng, yield: 62%. 'H NVR(400Hz, CDC13) 8:
[018W4(IH,s), 8.62(1H, d, J=5. 6Hz),
7.86(1H,sbr),7.50(1H, s), 6. 90-
- (@231 1A~ B BIoH ah iy -z thopM-B4methy 171 i1 o4 p 6=
br),3.0 8(3H d, J=5.0Hz);ESI-MB nf z 342(M—H) [0181]
carbdx@rE|dsor ) 3- (2- phenyl acetyl) t hi our ei do) phenoxy) - 7
- met hoxy- N-met hyl qui nol i ne- 6- car boxani de (49) Simlar
t o el ymttresite YRR EommBmeE difourid o™ grompound
(25.0 ng) and phenyl acetyl thioisocyanate (19.5 ny),
491 Heb0 45 md ddifpauve s wied- hitlaindee (18,18 im yﬁo@l @L), and
369 . ' H NVR(400Hz, DMBO d6) 5:
N~ rr@clﬁal(pmrss)llmre@(mes) 5007 1L b, GorEwusidz 498 3151 B ig)lded
34(1H .
31 c? Jo sHRldg. cﬁ?(ﬂH dd, J=8. 8Hz), 7. 53(1H, s), 7. 42( 1H, dd,
=10.8H z, 2.8Hz) 37-7. 25(5H @; 7.19 7. 1%%Hb n, 6.
"H- E%BHOQHJIQDGHZ)M 901?(43@1%)8 3. BR2H H)d ol
8Hz).; ESI - NB 519( M) [0182] Exan'pl e 50
7. 8@ ((12H B¥drd-- £ FH 2 Z) rﬁé “acetyl)

675 %gg) R %‘mﬁ;ﬁ quidE ]uc'r?elel (H ﬁdx:f’rf}""aﬁe 356) (g o)/
ol i B RS AR vt
rorgr 4"

4-(3-Fluoro-4-(3-(2-phenylacetyl)thioureido)phenoxy)-7-

methoxy-N-methylquinoline-6-carboxamide (49)

Similar to the synthesis of compound 1ld, from compound
49c (25.0 mg) and phenylacetyl thiocisocyanate (19.5 mg)}, the
titled compound 49 was yielded (13.5 mg, yield: 36%).

'H-NMR (400Hz , DMSO-de) 8:
12.51(1H4,s),11.89(1H,s),8.71(1H,d,J=4.8Hz),8.55(1H,s),8.34 (1H
,d,J=4.8Hz),8.06(1H,dd,J=8.8Hz),7.53(1H,s),7.42(1H,dd, J=10.8H
z, 2.8Hz),7.37-7.25(5H,m),7.19-
7.15(1H,m),6.62(1H,d,J=5.6Hz),4.01(3H,s),3.83(2H,s),2.82(3H,d
,J=4.8Hz) ;ESI-MS m/z 519 (MH")

[0182]

Example 50

4-{2-Fluoro-4- (3-(2-phenylacetyl)thioureido) phenoxy)-7-

methoxy-N,N-dimethylquinoline-6-carboxamide (50}
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DMIMWh- hydrate (174 ng), the titled conpound 50 was
yielded (256 ng, yield: 91%. 1H NVR(400Hz, DVSO d6) 8:
12.49(1H,s),11.81(1 H,s),8.66(IH, dd, J=5.4Hz, 1. 2Hz), 8. 06
(IHd,J
=1. OHz), 8. 01(1H, d, J=12. 4Hz) , 7. 56- 7. 47(2H, m , 7. 52( 1H, s)
. 7.3Builar to the synthesis of compound 1, from compound
7.32(4H, m,7.31-7.25(1 H, M, 6. 52(1H, d, J=5. 1Hz), 3. 97( 3H,
e d(2BH.8y), 50% aqueous dimethylamine solution (147 uL), and
Hz),3.83(2H,s),3.01(3H,d, J=1. OHz), 2. 79(3H, d, J=1. 2Hz) ;
DM vyt S 3G MH MO 015 tisddmpl eompound 50 was yielded
N- ( 3- Fl uor o- 4- ( 7- met hoxy- 6- ( 4- rrolidin-1-yl)piperid
(25®émgk yield: él%). y (4-Cpy ybypip
car bonyl ) qui nol i n- 4-yl oxy) phenyl car banot hi oyl ) - 2-
"H-pNEAHOAEE, SO 6b3)  Similar to the synthesis of
compound 1, from conpound le (27.6 ,
12 505 Do 4 Eh YTy o 6 e AT 2 Tarffi) 806 (1K, 3
DMIMWh- hydrate (18.1 , the tjt co S
=1 {54 et 3’]( G O 124 ag?%) , 739%—3 P EPANG, oy VRS 5 34-

7. SIEP E ER B ) o oR i o 1189) 80 S =0 -9
iz ’;%ﬁ% By, =1 OH3H Aol i U )2 PlagalT 2 R4S TS
m/%j%ﬂﬁ*ﬁg : g: gg( 1H, dd, J=4. 6Hz) , 4. 40( 1H, d, J=11. 7Hz) , 3. 9
(0152 .H’3€|’z) ,3.84(2H,s), 3.10-2. 90(2H, m) , 2. 75- 2. 60( 4H, M}, 2.

05-, 1..92(1 H m, 1. 85-1.67(6H,m, 1. 55-1. 20( 3H, M : ESI - M6
Ex3BLe o56(MH+) 79 [0184] Exanpl e 52

N-{3=~Fluoro-4-(7-methoxy-6-(4- (pyrrolidin-1-yl)piperidine-1-

carbonyl)gquinolin-4-yloxy)phenylcarbamothioyl)-2-

phenylacetamide (51)

Similar to the synthesis of compound 1, from compound
le (27.6 mg), 4-(pyrrolidin-l-yl)piperidine (13.8 mg), and
DMTMM+ n-hydrate (18.1 mg), the titled compound 51 was yielded
(14.1 mg, yield: 39%).

*H-NMR {400Hz, DMSO-ds) 8:
12.50(1H,s),11.83(1H,s),8.68(1H,d,Jd=5.1Hz),8.08(1H,d,J=14.1},
8.02(1H,d,J=12.4Hz),7.58-7.45(2H,m),7.53(1H,s),7.40-
7.33{(4H,m),7.33-

7.26{(1H,m),6.53(1H,dd, J=4.6Hz),4.40(1H,d, J=11.7Hz),3.98(3H,d,
J=9.3Hz),3.84(2H,s),3.10-2.90(2H,m),2.75-2.60(4H,m) ,2.05-
1.92(1H,m),1.85-1.67(6H,m),1.55-1.20(3H,m);ESI-MS m/z

656 (MH™)
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N- ( 3- Fl uor o- 4- (6- (3- hydr oxypyrrolidi ne-1-carbonyl)-7-
nmet hoxygui nol i n-4-yl oxy) phenyl car banot hi oyl ) - 2-
phenyl acetam de (52) Simlar to the synthesis of
conpound 1, from conmpound |e (20.0 ng),
pyrrolidin-3-ol (9.3 ng), and DMIMVh-hydrate (11.8
(O] the titled conpound 52 was yielded (15.0 ny,
yield: 71% . 1H NVR(400Hz, DMSO- d6) 3:
ExdmpBd (IH, s), 11. 85(1 H,s), 8.93(I H,d, J=6. 4Hz) , 8. 31( 1H, s) ,
8.10(1H ,d,J=12.4Hz),7.71(1H,s),7.61
N- {73-4371(12@{%4 7{ G0 F- iy Y B Sz A et e nheny 1) 1 1H,
br),
memqwmhnmlbgf%wlsgxx@ mEH ey ramethi @ty | 1. 77-
1.72(2H m; ESI-NB m z 575(MH) [0185] Conparative
phenakagetamide (52)
4- (2-Fl uoro-4-(3-(2-phenyl acetyl )t hi ourej do) phenoxy
, 7-SHMR RO - %ﬁﬁrﬁWQ%@E%%%aQBOQ%%?QEP?c%wqéﬁ%ﬂ|Q&F Stind

gggound 1) The tltled co ound_was synt hesi zed
QMY 4 PP LI iR oh%? WP 200k 104761 n-hydrate

186]. Test Exanple 1 c- Nb h|b|tor Yy
a %& it 3 G (g 52 T Bk PGt 140G b
., conpaunds agai nst c-Met kinase was determ ned through
Yl?%% f Ot lowi ng procedures. Method A) c-Met inhibitory

assay usi n phaS%reenTM 80 A biotinylated peptide
NN@I&@@#& M5Rosiehot yl ated site of Pyk2 (Tyr402),

1o W e 1S TRPOSd B, as) 8 biorsybstrate in o 31 (1w, 5),8.10 (1

,d,J=12.4Hz),7.71(1H,s),7.61-

7.47(2H,m),7.40-7.18(5H,m),6.87 (1H,d, J=6.1Hz),4.33(1H,br) 4.2
3(1H,br),4.03(3H4,s),3.83(2H,s),2.00-1.80(4H,m),1.77-
1.72(2H,m) ; ESI-MS m/z 575 (MH")

[0185]

Comparative Example 1

4- (2-Fluoro—-4- (3- (2-phenylacetyl)thioureido)phenoxy) -6, 7-

dimethoxy-quinoline-6-carboxamide (comparative compound 1)

The titled compound was synthesized according to the
description of WO 2006/104161.
[06186]
Test Example 1

c-Met inhibitory activity determination test (in vitro)

Inhibitory activity of compounds against c-Met kinase
was determined through the following procedures.

Method A) c-Met inhibitory assay using AlphaScreen™
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Ain. Cancer Res. vol. 8, (2), pp. 620-7 (2002), was
enpl oyed as a substrate. In the presence of the
conmpound of the present invention, the substrate,
c-Met (08-051, Carna bio Co., Ltd), and ATP (final
concentration: 20 M were added to a reaction buffer
(60A M HERESL 4Pl FeB)ids e yding & phwsmaIplazeqysite
Na3VO4, and 1.25 nM DTT) The m xture was allowed to
of rRagk? ERYTHUN & eNpermtif rIRAT T M deloEDRE gREe in
added to the reaction mxture to a final
Cligondeamnaeen iRgs of veo- M (2 + thler e3Pt er Bifidle was employed
reaction. A detection |iquid, which had been pr epar ed
as by pratowie of IN FhESOrESETIEPISs Fhet Foseorad

(P-Tyr-100) Assay Kit (phosphotyraosine-recogni zin
pregrithodyeeolnny, GT60oReE THe ki FriE helt98 - &ﬁfgtf"ttbw

the reaction mxture. The reaction was_ done for one
Co hourtdit, rapATRnpaireongeelit@r; 3hgM) were added to

5 fl uogﬂségence In;e@?ﬁ;:rﬁ/ fromtlé%bmr t| o ﬁﬁgﬁ w%s
Perkin Elner). The conpound concentratl on t hat
MnGleal i3z &4 §oY Poniatd i lord DY diet i o P6r m&l’i‘&?ﬁﬁo?”ﬁlsataé&owed
R e
toot;;m P TR i %ﬁi@g it b S, o
06837 duct f R h h
P e g he TR SRR
duct_of t ;
be ei’”’ Sl e B IS0 VELE, S LRt bOBHLLPLosine

04% T oIn _
(P B“Fy% hééoc)on”psosu‘—:\L %ﬁ‘gt H pr eseﬁr‘%\4| nv%%tﬁﬁémzmge%eowy

bound, 6760620C, Perkin Elmer), was added to the reaction
mixture. The reaction was done for one hour at room
temperature. Thereafter, the fluorescence intensity from the
reaction mixture was measured using a multi-label counter
(EnVision™, Perkin Elmer). The compound concentration that
realizes 50% inhibition of formation of phosphorylated
product was defined as ICso (uM), and the results are shown
in the following Tables.
[0187]
Method B) c-Met inhibitory assay using DeskTop Profiler

A dephosphorylation enzyme inhibitor cocktail (PhosSTOP,
$4906837, product of Roche) and a protease inhibitor cocktail
(Complete, Mini, EDTA-free, #1836170; product of Roche) were

added to a reaction buffer (100 mM HEPES (pH: 7.5), 10 mM
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reconmbi nant c-Met (purified product of Taiho

Phar maceutical Co., Ltd.), fluorescence-| abel ed c- Mt

substrate peptide (FL- Peptide 2, #760346, Cali per

Life Sciences) (final concentration: 1.5 M, and ATP

(final concentration: 43 M were added thereto, and
MgQhe Mi.003ke Budg -5, oe @ 4ko Twezet, amd A8@M ®TT9Q In the

m nutes. EDTA was added to the reaction mixture to a
préserate cohoem resnreunsd A the preadnyy ebyveiiipat e

reaction. By use of DeskTop Profil erré#.llggoo, Cal i per
reqdnfielngel endés) | (mach fedigresdetic o F ntadse tEhamagruitical

substrate and that of the phosphoryl ated product was
Co getlerdv nedf Lugrestgnca HebiirmhtC dfet el ralee peptide (FL-

phosphoryl ated product was  determ ned. The conpound
Peprdgiite i r dﬂ@ﬁﬁ‘tffmcaﬂeimrzésl%%qwqﬂ i ol

formation of phosphoryl ated product was defined as
cona@@sEyaf)iorand theMlesind Al cHevl i ¢PRIRNTH iR ngt3 HM)

Tables. [0188] 82 [Table 1] HHOO\\ NS O\ s RS M
were guded thegetoN g9 e THEXpIGR gl ey | react at

Plp method CHp 1 HHoc J,., O8 2-F HHO0.210 A H3C
28°9 or 90 minutes. EDTA was added to the reaction mixture

to a final concentration of 10 mM, to thereby terminate
reaction. By use of DeskTop Profiler (#119900, Caliper Life
Sciences), each fluorescence intensity of the substrate and
that of the phosphorylated product was determined, whereby
the amount of the formed phosphorylated product was
determined. The compound concentration that realizes 50%
inhibition of formation of phosphorylated product was defined
as ICsq {(uM), and the results are shown in the following
Tables.

[0188]
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[0189] [Table 2] HH
N (1) 84 FP-ON 20
0-B2-FHHO.118 A O
.250 A 23 H H3C 1 BB
HHO- OB 2-F H H 0.033 A
~OHH- 26 HO 1 OB

Rf

.072 A

NoZo . <
m .00
F L TON_ W0
N % . I N
ITo +H
o O o)
OOFHFZO
NN _ T
T N -
%.I TOIN
T
Nq Lgu ®
9 1 1
AdZ2I0 Bl

(1)
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27 HH3C 0~~~ 013 2-F HHO0.059 A |~ 28 H9- B 2-F
HO0.0949A CH3 1~ 29 HHoJ 0-6 2-F HH 0.234 A H3C
NN 30 HNNE Gi 2-FHHO.040 A YOH H3C 31 HHO M
2-FHHO.026 B 32 HOB 2-FHHO0.056 B OHH 33 H
H3C.On_N, OB 2-FHHO0.012B O;/OH 34 H( N7 OD
Z- H HO.0 B O]0 H3C &5 1~ 2- HHO b
Ha CHB CHE" [Tablle & B5 H H . A
0
=
21 H LN a8 2F H H 0.118 A
I)r\
CHg
2 H My ™ a8 2F H H 0.250 A
O
23 H HaC 4 a8 2F H 4F 0.250 A
HG
24 H Ho™ a8 2F H H 0.033 A
OH
25 H O’\ aB 2F H H 0.072 A
OH .
% H 0/\ ot 2F H H 0.125 A
)
27 H Hacfé\/\ a8 2F H H 0. 059 A
(o)
28 R (P\ a8 2.F H H 0. 084 A
H
2 H ED o8 2-F H H 0,234 A
HO. e
HiC
N-y
30 H N aB 2F H H 0. 040 A
OH
HLC
31 H H; L a8 2F R H 0.026 B
S
32 H Sl a8 2F H H 0.056 B
OH
H
EX) H HCo~Ny™~ | a8 2F H H 0.012 B
0
OH
34 H Cﬂ/\ a8 2F H H 0.022 8
[#]
HiC i
35 H Hf,{;":k/ o8 2.F H H 0.031 B
3 CHa
[{0190]
[Table 3]
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N ‘N _R5 0O\R-SO\Re R~-RON-=I) RCH3 36
H3CN- 0-B2-FHHO0.052 B 037 H~N\ 0-B 2-F H 4-
0.035 B H3Cl 38 HHOB\ OB 2-F H 4-F 0.032 B H3C 39
HHO-\ \ ° IN3 2-F H2-F 0.029 B CH3 H3CL 40 H HO
OB 2-FH2-FO0.027 B H3C\ 41 HO-B 2-F H 3-F 0. 034
B HO, H3C~- 42 H HO>\ 0-B g F,H 4.0 0.045 B CH3 H3C

43 H1 0-B 2-F H 4-0 0. *@ﬁxij§ 44 H 01~~\ 0-B
2-F 2-F 6-F 0. 10% B

FLa

H
F
K

%

o} N (1)
A
GHy
% H Hye Ny ™~ aB 2F H H 0. 052 B
o]
0™
. 035 B
a7 H '\,N\/\ aB 2-F H 4-F 0.
38 H 7\ aB 2F H 4+F 0. 032 B
HO
HsC
2 H o as 2F H 2F 0.028 B
CHs
0 H L a8 2F H 2F 0.027 8
HO.»
3
41 H L o 2F H af D.034 B
HO.
HaC
42 H Ho)g; a8 2F H sq 0.045 B
43 H 7\ aB 2F H 4q 0.050 B
HO.
44 H o aB 2F 2F 6F 0. 101 B
k/N\/\
HiC,
45 H e a8 2F >F 6F 0.056 B
46 H HaCo aB 2F H 3 M0 0.085 B
47 H HaC B 2F H 4-F3 0.203 B
48 H HaC. as 2.q H H 0.03 B
40 H HiCo aB 3F H H 0.062 B
50 | HeCe HaCu o8 2F H H 0.139 B
51 CN—CN a8 2F H H 0.134 A
52 J:N a8 2F H H 0. 142 A
HO
T
Comg . o 5 0 0,207 A
MeO N®

[0191]
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45 HHO ~H OB 2-F 2-F 6-F 0.056 B 46 H H3C00-B 2-F H
3-1,60 0.085 B 47 H H3C00-B 2-F H 4-0-3 0.203 B 48 H
H3C 0-B 2-0 HH 0.034 B 49 HH3C 0B 3-F HHO.062 B
50 H3C H3C00-B 2-F HH 0.139 B 51 CNNOB 2-F HH
0.134 A 52 HOCN 0-B 2-F HH 0.142 A°. HH NxN Conp.
O Q@ &dngr 207/ ve doupdurveQdonfpavel iNe [@IjurBsb 1A was
conpar ati ve conpound (comnparative conpound 1) was
alsal sedtest.edThEheompapataveveocwpepodnd habhas gtructure
Structure simlar to that of the conpound of the
sinprlesertto itheentdforthe( diceplcomeld dih theampleserdt ipaeaiion
Docunent 6) and is known to have utility as a drug
(di(scdporacedn wxBingdrey. ofedatemagmDdcement éﬁ/s argpde) known to
2793-2798). The test reveal ed that the conpound of
havehertprldgentas v ehticon repfmiads in Eigstrg-niast-t &hpm. Lett.,
activity which is equal to or higher than that of
18 ci@fifiat iA7@ehfund The Fesv2reveadedekhapl ehe compound
Cel |l -proliferation inhibitory assay against NUGA ..
of ddld Presanfai yERtion exdditeea Cgtl"&ega ARy activity
c-Met is over-

which is equal to or higher than that of comparative compound
1.

[0192]

Test Example 2

Cell-proliferation inhibitory assay against NUGC4 cells

(human gastric cancer cell strain in which c-Met is over-

expressed and highly activated), in vitro test

NUGC4 cell suspension (in a 10% FBS-containing RPMI
1640 medium (product of Wako Pure Chemical Industries Ltd.)
or a FBS-containing DMEM medium (product of Nacalal Tesque,
Inc.)) was inoculated to each well of a 96-well (flat-bottom)
microplate in an amount of 2x10% cells (0.1 mL), and the
plate was incubated in an incubator under 5% CO; gas
atmosphere at 37°C for one day. Each of the compounds of the
present invention and comparative compound 1 was dissolved in
dimethyl sulfoxide to a concentration of 30 mM. The solution
was diluted with 10% FBS-containing RPMI 1640 or DMEM medium,
to a final test compound concentration of 60, 20, 6, 2, 0.6,
or 0.2 uM. The thus-prepared test compound solution was

added to each well of the NUGC4 cell culture plate at 0.1
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expressed and highly activated), in vitro test NUGA
cell suspension (in a 10% FBS-containing RPM 1640
medi um ( product of Wako Pure Chem cal Industries Ltd.)
or a FBS-containi ng DVEM nedi um ( product of Nacal ai
Tesque, 1Inc.)) was inoculated to each well of a
mL /9@ 1e| landf Itate- atatteniva snmicoopladgied iin an amowretofr under 5%
2x103 cells (0.1 nm.), and the plate was incubated in
cO,agabngvhatpheusdet 59B8CHoygas dapsosplices aul3BCihgr 25%
one day. Each of the conpounds of the present
aquieusn il aard dedysiar soilus iconpeneduttwed Hiesgedaved eisgue,
di met hyl sul foxide to a concentration of 30 MM The
TncS0l wtisomddeals tehi leatodd weiltlh at0%0FRS- cantaithienglReM was left
1640 or DVEM nmedium to a final test conpound
to ctroeh@tatricom dlerg@razmres fox, 20, ginugese. ¥hgrepye cells
t hus- prepared test conmpound solution was added to
wereadhixmel.| Bhermafmeccaciel platpt wpe pprahedariphitay water
m./wel |, and the plate was incubated in an incubator
andusddreds o TIER, gaguapkesphBPE GFYSheElf¥iosehdglds pethpnol
cul turing, 25% aqueous gl utaral dehyde sol uti,on
soluprieu i Ter e Sifaates dige qhﬁéllfé\)i:aérné’d’&‘g&l@é &&ch) was
well at 20 L, and the plate was left to stand at rogm

addeehpser sawhe wiedrl 26 fH0Rutdd wvedter eBy ¢8I0 laksr ¥ap dedt to
st g ek S b Bk B gra et SRS e rere
. , 1§. (J 0
sol ution (product of Vﬁkg Pure Chem cal In Hséries d
staingd. whBersageart otBacRIGER VAP YOBREAWELF" SRB YRAKST 22
| at | ef t t apd t f 0
arifrhut B8, SaRer b6y TeePt Douts BaHSTN SRR Frer ddit O Yy HaO?

pl ate was washed with tap water and ried.. To each
ML) weais, agides! s MERa PSRt ﬁa%’faac(tllcfé’\?/t\# Vi6de) @ﬁ%

-ab s%q:%%(rjfc et %ft ri‘:%ree@é(tq:)gcrtaec Ccr:'ryysstta%_l V\goﬁle%t Wa-g] fheasured at
540 nm using a microplate reader, and the absorbance was
employed as an index for living cell count. Percent
inhibition was calculated by the following equation, and the
50% inhibition test compound concentration (ICspo (MM)) was
calculated.
Percent inhibition (%) = (C-T)/Cx100
T: Absorbance of well to which a test compound was added

C: Absorbance of well to which no test compound was added

[0193]
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absorbance of the extracted Crystal Violet was
nmeasured at 540 nmusing a mcropl ate reader, and the
absorbance was enployed as an index for living cell
count. Percent inhibition was cal culated by the
foll owi ng equation, and the 50%inhibition test

[ Takrgpound concentrati on (1C50 (M) was calcul ated.

Percent i |f|r\n (0N — (. T\ | Abocny bho

Relliingo i DHGEA okt £ops® was adde HAGabac: bance HMEC

offypel | tlo @hAhedr np testCangapound |was aoecdl [ 0193] 88Normal

L Cej 1 im, N - 116 [HAGS HyEC e
c- P Luéj Cancet +l\'\r m c I\Ilml- NL(» |$p/ :\A ( )

o T 11 Ol. U.l. uS

I r dCsaﬁuMOZS ;I(iﬁM(uMa)t i oratiusc( BE4o (LM} | | 0 ra‘it@mpti@

ratio

OB 23892 S3b 21394 LoBBdund 1658 01 2%9\32“”23

681

coppound 150 1803‘1200 corgiflind [ 21156401 >380>3dool>8b >30 | >1584
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pouRdPouUNdod O. 3?3@3321911& - ->80MParaisyE| 0. 206 1552
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compound 34 0.02 >30 >2000 - - - -
compound 37 0.01 >30 >3000 - - - R
compound 38 0.04 >30 >719 - - - -
comparative
compound1 | %0 17 82 ;4 120 15 74
[0194]

As apparent from Table 4, the compound of the present
invention exhibited cell proliferation inhibitory activity
higher than that of comparative compound 1, against NUGC4
(human gastric cancer cell strain in which c-Met is over-
expressed and highly activated). Thus, the compound of the
present invention has been confirmed to exhibit excellent
antitumor activity.

The same in vitro cell proliferation inhibition test
was performed against c-Met low expressing tumor cells (HCT-
116), normal cells (HAOSMC (human aortic smooth muscle cell)),
and normal cells (HMEC (human skin microvascular endothelial

cell)). Comparative compound 1 exhibited an ICsq of 15 to 24

UM to these cell strains, whereas most of the compounds of
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[0194] As apparent from Table 4, the conpound of the
present invention exhibited cell proliferation
inhibitory activity higher than that of conparative
conmpound 1, agai nst NUGC4 (human gastric cancer cel
strain in which c-Met is over- expressed and highly
t hed G i /el ) 1. n vidHuSi ot oo cerof IdPpeotpresemti. Therefore,
i nvention has been confirnmed to exhibit excellent
thanidriphmidsacit itie/ . irfentsiome haveibeen cednifirmed to exhibit
proliferation inhibition test was performed agai nst
a aeNetptaM Bsateissi nphibioroceld st LHETy whig)h imremlal to or
cells (HAGSMC (human aortic snooth muscle cell)), and
lower nebarceiiat (HVEK s wkisompeuny asciigginst c-Met low
endothelial cell)) . Conparative conpound 1 exhi bited
exmred4 050 ofellls storavns M tlo vivkes ewirdsst egi FONPAFEdesd th
most of the conpounds of 89 the present invention
conpa i 1eel compaased of, 180 M EfRrerddr erat ke ROFRAThICS0
of the invention have been confirned to exhibit a
of ceie @rtdvned af die NIy rweniey aga st Cdfallow
to or lower than that of conparative conpound 1,
eXRAeRE PERY CMBkS | O N st heE M hatai 32105 Gt Higt over-
words, as conpared with conparative conpound 1, the .
eXRI 43 B eh N e | 9L bt efPN TSR raft 1Y rﬁeang%%ol%&egf on this
~the present invention against c-Mt, |low ex ressiqg
finding orhggrempowd |f afﬂbetMS%fg%i %%‘fer&:tw{) Reen
expressing cancer cells is considerably |arge. Based. .
coFLTH €4 iR T (R SRRV A1 Ho PHEaRorY Sctivity
invention has been_ ., confirmed to exhibit cel
witdh JHiqerGR i orP RS bSOy activity with high cell
[Of ;flflClty. [ 0195]
Test Example 3

Dose determination study for evaluation of antitumor effect

(in vivo)

in order to determine the dose for the evaluation of
antitumor effect, each of the compounds of the present
invention and comparative compound 1 was perorally
administered to nude mice (n = 3 to 5/group) for 14
continuous days (once a day). The maximum tolerated dose was
calculated based on the change in body weight of the mice.

During the administration period, percent body weight
change of mice (BWC%) was calculated. When a 210% reduction
in mean BWC was observed in a compound-administration group,
the dose in that case was determined as a drug-toxicity

expression dose. Thus, the half value of the toxicity
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Test Exanple 3 Dose determ nation study for eval uation
of antitunor effect (in vivo) In order to determ ne
the dose for the evaluation of antitunor effect, each
of the conpounds of the present invention and
conparative conpound 1 was perorally admnistered to
expuedes imcelqye w3 tded/dpds & oraxlignune ditliensdiest dipps .
(once a day).  The nmaxi numtol erated dose was
cal Bl atduibezs etiorca e etag eoy rilivo dfo Wedwging cfqudiel on,
mce. During the adm nistration period, percent body
andwgilghtchaghmnden afean &Qq B\maqhagmmﬂwm Wfen a
?10% reduction in nean BWC was observed in a
adnmgigripgurad-iadnipa sitacatisomhpupin Bite dose in that case
was determned as a drug-toxicity expression dose.
ThBHC t He =hal foady e ierht Hef tosies tgn g@%mséééﬁ dﬁelght
dose was deci ded as a maxi mum tol erated dose.
meafueny: Jcalkasared B e ¥R 0\ th o RPRIID, / %%ﬂﬂi&t Pfé%lght
change in mean BWC of each group during the
of ahvigs sttr axviowpiperliled G0s shown in Fig. 1. BWC
(99 =([ (body wei ght of npbuse on the day of weight
[0 asur enent ) - (body wei ght of m)use at grouping)]/(body

ght of nouse at in 0196, As appar ent
froDrﬁ @@arfn%of%r]%&'ep]trng ‘?/%4 g‘“g? was
in the conparative conpound 1- ad st ati.o 00
OS5t O B TS S ST Gt %of“f&ﬁ (100
>10% decre se in s. abserved in the 0 rati
ng /3 %ﬂ%.ﬁ% LG ek BTG Sip it g > 108

deéﬁgééé”gﬁ”éﬁﬁ was observed in the comparative compound 1-

administration (200 mg/kg) group. Thus, the toxicity
expression dose of comparative compound 1 was determined as
200 mg/kg, and the maximum tolerated dose was determined as
100 mg/kg. In Test Example 4 (evaluation of antitumor
effect), the dose of comparative compound 1 was set to 100
mg/kg.

Meanwhile, no body weight loss was observed in the
group administered the compound of the present invention (200
mg/kg). Furthermore, as shown in Fig. 1, no body weight loss
was observed in the administration (400 mg/kg) group. Thus,
the dose of the compound of the present invention was set to
400 mg/kg in Test Example 4 (evaluation of antitumor effect).
[0197]

Test Example 4

Evaluation of antitumor effect against subcutanecusly
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expression dose of conparative conmpound 1 was
determ ned as 200 ng/ kg, and the nmaxi numtol erat ed
dose was determined as 100 ng/kg. In Test Exanple 4
(eval uation of antitunor effect), the dose of
conparative conpound 1 was set to 100 nog/kg.

xerveanit Ireydaie hodngvdiugien | oss: mias ayserw et a1t h@VuGC4)
group adm ni stered the conpound of the present

(in nxdand)i on (200 ng/kg). Furthernore, as shown in Fig.
"1, no body wei ght |oss was observed in the
adriumiast rge s toni ¢ 4Aonery kepllg ol VGOhus{obaianeibsierat ATCC)
t he conmpound of the present invention was set to 400

we Irfy/sRap Ut arestu sEa rpt an o Yasvia du dtd gWds s « uifben the
effect). [0197] Test Exanple 4 Evaluatlon of

tumgn itainsre offf doimagaisted UbtdR diesudisacied ety éfqo to
nodel s usi,ng human gastric cancer strain (NUGC4) (in

abapty 0 HEFER §Ast FileSc HREer addPrateRUEDEP @8BUESndd ©F
from ATCC) were subcutaneously transplanted to nude
6/omqup) \Wherd it 1 fiarbrraglaine et AR T Gher Huddak dde
reached about 100 to about 300 mMm 3, t

meaq) |3 d 9IRS YriupeUs %Ou%/vg%%p%%?hs%% t§ c¥”€ q%
random zed al |l ocati on such that the nean tunor

Eaqlp | Ufmdd o FCERM MO R vt %nﬁﬁmfzeldw(%% AN0%ach of
th ,gﬁ d f h t t
co e Co qO\UFg) S O e resen ven n, a.n%eﬁeec} eod'lco%@e day

day faor 14 co tlnuous days Based on the results of
fOITé%% BWHARWUE 99 dose of conparative conpound 1

WaSBa dé&lsgne lr%eo J_J'eosoulr@s{ koqlé dlaé/St V@'é:n?ple 3, the dose of

comparative compound 1 was adjusted to 100 mg/kg/day, which

is the maximum tolerated dose during the l4-day
administration period of Test Example 4 (i.e., a maximum dose
which results in a <10% body weight decrease during the
administration period). The dose of the compound of the
present invention was adjusted to 400 mg/kg/day.

In order to compare time-dependent changes in tumor
proliferation profile among administered test compounds, the
relative tumor volume (RTV) in comparison with a tumor volume
at the time of allocation was calculated by the following
equation. The changes in mean RTV of each group are shown in
Fig. 2.

RTV = (tumor volume on the day of tumor volume
measurement) / {(tumor volume at allocation)

In the case where the mean RTV of an invention
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is the maxi mnumtol erated dose during the 14-day

adm ni stration period of Test Exanple 4 (i.e., a

maxi mum dose which results in a <10% body wei ght
decrease during the adm nistration period) . The dose
of the conmpound of the present invention was adjusted

coripmA0D- avypt kgl shayred nyworgeron o loonpiaral téwelwependersy was

changes in tunmor proliferation profile anong
smegldre mi Staar aethatesit domporamgss rathieve radngrdured tmor

volume (RTV) in conparison with a tunor volune at the
adniiimiss ofa tzl drocatawmn aveds <l idultadd Batiesttiota bvikgnificance

equation. The changes in nmean RTV of each group are
(St teRiYy., XhRperpqunaott Wamrarenthelmegnioion was

tunor volune neasurenent)/(tunor vol une at _
fouwld dentiomidm firankse e e TfrRctim HRR gfoppprative

i nvention 92 conpound-admi nistered group on the final
commainshtd on Iday idas 2 s Ralsitelt iskaradh gL 9ge fillggnce is marked

~conparative conpound 1- adm nistration group and

witdkHibited a statistical significance (Student-t

test), the conpound of the present invention was
[0%HUnd to be significantly nore effective than

conparative conpound 1. In Fig. 2, a s at%sti cal

si g FARRAERNT TR Kk - v ¢ h°BE FOHRBING AT apparkhtsent
indgOE L B e SOOI OF L1 ESETL WSO ek £ron
end P8 A LU oL 0 S B L0 ITE c
ané%%gﬁgguéf%eééx¥%ﬂn that of comparative compound 1.
[0199]

As described hereinabove, the compound of the present
invention exhibited a c-Met inhibitory effect which is equal
to or higher than that of comparative compound 1 (Test
Example 1), and exhibited excellent specificity in cell
proliferation inhibitory effect (Test Example 2), indicating
that the toxicity to non-targeted cells including normal
cells is little. In the dose determination test employing
nude mice, the compound of the present invention exhibited no
decrease in body weight, even when it was administered at a
dose of 400 mg/kg, which is higher than the toxicity
expression dose (200 mg/kg) of comparative compound 1,
indicating that the compound of the invention had low

toxicity (Test Example 3). In addition, the compound of the

present invention realized administration at a high dose (400
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As descri bed herei nabove, the conmpound of the present
i nvention exhibited a c-Met inhibitory effect which is
equal to or higher than that of conparative conpound
1 (Test Exanple 1), and exhibited excellent
specificity in cell proliferation inhibitory effect
mg AKeist wWikagtplies Yredtridi daitghgy tHeat tthee maoxinoin ywdlerated
non-targeted cells including normal <cells is little.
doden (1) deptgletes momatd mat estcanphuoy rig.  Abde , nitte,
the conpound of the present invention exhibited no
congeorrehsE |itrhehaidyvang igitt exghvidni e red e Wesn tadinmi st er ed
at a dose of 400 ng/ kg, which is higher than the
redgmed cidly (aaxpiressinre dogd )( 200 Hy/Betpmpife conpar at i ve
conmpound 1, indicating that the conmpound of the
invention had low toxicity (Test Exanple 3) In
addi tion, the conpound of the present invention
realized adm nistration at a high dose (400 93 ng/kg),
which is greatly higher than the maxi mum tol erated
dose (100 ng/ kg) of conparative conpound 1. Thus, the
compound of the invention exhibited excellent tunor
regression (antitunor effect) (Test Exanple 4). 94
Clainms 1. An acylthiourea conpound represented by
formula (1): [FI] HH N NIII( R SOOR6
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RI11 NRA 1T '\ 1ZRON(lI) R3 (wherein each of Rl
and R2, which may be the sane or different,
represents a hydrogen atom an optionally substituted
Cl1 6 al kyl group, an optionally substituted C3_10
cycl oal kyl group, an optionally substituted C6_14
aromati ¢ hydrocarbon groUpaims an optionally
substituted saturated or unsaturated heterocyclic -
gr dup, Aor aRylahd oRZemnyolpomnd tregeisentgc byaformula (I):
nitrogen atomto which they are attached, an
[Flgptionally substituted nitrogen-containing
heterocyclic ring; R3 represents a Cl1L_6 al kyl group;
and each of R4, R5, ad Rgi whi ch may be identical to
or different f , ents a hydrogen
atom a hal oggn aqonl n option 'I ituted C1_6
al kyl group, 6 al Boxy @roupn _2C1 (5 al kyl am no
gr§up, an opfional Mgt substituted arofréti c hydrocar bon
( optionally substituted saturated or
erocyclic group, or R5 and R6 may form
with the phenyl ring to which they
ar @-at rafhe or a salt therédhd. 2. The acylthiourea
conpound according to claim1 or a 95 salt thereof,
whéYein RL is a hydrogen atomor a Cl1_3 al kyl group;

R2 is a hydrogen ato an optionally supbstituted Cl 6
(WhETGAR Grsip,O T oBEFORAl | Y1 SEBoTAY (Ped rB- 1975  Shmt T c

hydr ocar bon group, or _an optionally substitute
di@ﬁ%qﬁqﬁwﬂfqﬂé%seé%s a hyer%en é%oﬁﬁ an optlonéily

substituted Ci_¢ alkyl group, an optionally substituted Cs-1c

cycloalkyl group, an optionally substituted Ce.14 aromatic
hydrocarbon group, or an optionally substituted saturated or
unsaturated heterocyclic group, or R! and R? may form,
together with a nitrogen atom to which they are attached, an
optionally substituted nitrogen-containing heterocyclic ring;

R3 represents a Ci¢ alkyl group; and

each of R%* R® and R% which may be identical to or
.different from one another, represents a hydrogen atom, a
halogen atom, an optionally substituted C;-¢ alkyl group, a
Ci¢ alkoxy group, a Ci-¢ alkylamino group, an optionally
substituted aromatic hydrocarbon group, or an optionally
substituted saturated or unsaturated heterocyclic group, or
R® and R® may form a ring together with the phenyl ring to
which they are attached) or a salt thereof.

2. The acylthiourea compound according to claim 1l or a
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unsat urated heterocyclic group, or RL and R2 may form

together with the nitrogen atomto which they are

attached, an optionally substituted saturated

nitrogen-containing heterocyclic group; R3is a Cl_3

al kyl group; R4 is a halogen atom and each of R5 and
salR6 thﬂneaif,ammaﬂﬁarsaﬁelsr adhi/flepgrn, atps arhgdfogenlkyl

atom a halogen atom a Cl_3 al kyl group which nmay
grchave R hal egbydabgrmastamsubst DpueﬁnaéﬁY@uBS‘aFLké%?d Ci-6

group. 3. The acylthiourea conpound according to claim
alKylorgrpursalan topdrienfal wherudiat iRuties £edmpdrEgBATAEOM or

a methyl group; R2 is an optionally substituted Cl1_6
hydadoarprogrown  wptarorallipraldst iswhsdd pHasy Isagrg@sed or

or an optionally substituted 5- to 7-nmegbered
unseitred @ et efics s Wil Gravy Pr & andi Rr oieh ERHM s)

or sulfur atom(s), or Rl and R2 form together with
togatdiay tHidde e o te Il Gt ahdyp athd At td@edre @t tached,

optionally substituted pyrrolidinyl group or an
an grbigmally sssstitihest sApeEtdEThnt W‘W’ﬁasm&ng

methyl group; R4 is a fluorin omor a chlorin
he tREARY RS G gravwwdrpogéﬁ t GmooR Lk 1nAFGURRA & ohf Arekegen

atafiodp e dyy ol A The °J?%yﬁ%f%%$%“°%8%%€%aem
ot O et e B
mayg%ﬁaaz b tcli%%ﬁm oggﬁa{&dlasgs?% ent be| {bglo%gﬁ X%/ Hroup.

el e 6 6oLy O o SR i o

o L AT T o) DR R s
gréH(n”ﬂz %g ggt g%%£¥l§Ub§hngH%gted Ci-¢ alkyl group, an
optionally substituted phenyl group, or an optionally
substituted 5- to 7-membered heterocyclic group which has 1
or 2 nitrogen atom{s) or sulfur atom(s), or R! and R? form,
together with the nitrogen atom to which they are attached,
an optionally substituted pyrrolidinyl group or an opticnally
substituted piperidinyl group; R* is a methyl group; R is a
fluorine atom or a chlorine atom; R® is a hydrogen atom or a
halogen atom; and R® is a hydrogen atom, a halogen atom, a
trifluoromethyl group or a methoxy group.

4. The acylthiourea compound according to claim 1 or a

salt thereof, wherein R' is a hydrogen atom; R?® is a Ci-s
alkyl group which may have a substituent, said substituent

being a hydroxyl group, a Cz-10 cycloalkyl group, an
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saturated or unsaturated heterocyclic group, an
optionally substituted saturated or unsaturated
het er ocycl i c-carbonyl group, an optionally
substituted Cl_6 al kyl am nocar bonyl group, or an
optionally substituted saturated or unsaturated

op thetrerldgy ol ukestcianiieny IC1gs alko:RB8 droup metrhydptgrandd;1 yR4
is a fluorine atomor a chlorine atom R5 is a
subdstdrioged dhomaldnd anfgid syzoupydrodgans @ldmnay famidd meoup,
atom or a chlorine atom 5. The acylthiourea conpound
a QGecaldinguldalyd mrouwr, &n satiateddebfsubgidieiteREsig
a Cl 4 alkyl group which may have a substituent, said

araisid thusinodselong atmurod arcynaldy gpssHeufed
group, a C1_3 alkoxytgroup, a Cl1L 6 al kyl am no group,

satar adest )ﬂram_frﬁ?tgmﬁlirﬁ R eRaURAXH HO Ao R THIRERALY

group a 5- to 7-nmenbered heterocycllc group having 1
suls 14 e @geéwradmﬂ OIF SRR BRI e teFacy @ ic-carbonyl

alkylanrnocarbonyl groupJ or a _5- tq 7-nenbere
9 ¥ AR ereE YRR G el i > Gridir- Sthiing arlla«rlaznlrrﬂqarr%wl group,

and/ or oxygLen aton(s), wherein sai d Cl 3 al % %doup

or gy JRFIHE a\ﬁélbasqﬂfdrf&ei/rsagfﬁbﬁf&

said CL_6 al kyl ami nocar bon r further ave
hetgroeyqlgstidardinnyd %Wﬂ%bxﬁ% égo Rﬁgg§lcﬁr8ugf gxyls a

graoup; said heter cycllc ou fur h have
E1 N AT oF @1 BRI GOl o &R BxBY GPaaD, LRl and
8§ gy zgr%ggaabzrrgrargzﬁro o Bl oo

o B8 S R IR o o

o BA S g L T e et v
a ﬁ_}?es‘{p%%’g Bgst . do%’r ;i)ﬁs?c lotnu eeno ei%ogb Hly AP RS
cyclohexyl group, a Ci-3 alkoxy group, a Ci-¢ alkylamino group,
an acetylamino group, a methylsulfonyl group, a phenyl group,
a 5- to 7-membered heterocyclic group having 1 to 4 nitrogen
and/or oxygen atom{s), a Ci-¢ alkylaminocarbonyl group, or a
5- to 7-membered heterocyclic-carbonyl group having 1 or 2
nitrogen and/or oxygen atom(s}), wherein said C;-3 alkoxy group
may further have a hydroxyl group as a substituent; said Ci-g
alkylaminocarbonyl group may further have as a substituent a
hydroxyl group or a Cj-¢ alkoxy group; said heterocyclic group
may further have as a substituent a C;-¢ alkyl group or an 0Xo
group; and said heterocyclic-carbonyl group may further have
a Ci¢ alkyl group as a substituent, said Ci-s¢ alkyl group

optionally having a halogen atom or a hydroxyl group.
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al kyl groups is a hydroxyl group, a cycl ohexyl group,
a methoxy group, an ethoxy group, an isopropyl oxy
group, a diethylamno group, an acetylam no group, a
met hyl sul fonyl group, a phenyl group, a pyrrolidinyl
group, a norpholino group, a dioxolanyl group, a
t etg ahytheopyvanpk ogreap coapopyd dgicogding, ta thiearolypr a
group, an ethylan1nocarbonyl group, a

saldi retdndceiyi ndeardionyl® gsoapmedhyl group, an ethyl group, a
nmet hyl but yl am nocar bonyl group, a

n-puyaydl igtiomd, ¢ sarbdsdp pmolip g reupa o mpisitiydo@@digny lor a
group; said al koxy group may further have a hydroxy

seqyitouy lagyr cups ubgte nalentthes &b Hettaregdy @f @yt S r?dfy said
further have as a substituent a nethyl group or an

alkydo qyrows isaiad hysl dep e GrseHr b on | Y Groowfx e TR hér
have as a substituent a hydroxyl group or a methoxy

me tdrapu; 9 v rs &itd SH1enb GrAUR- FariFARACRINGHY @eﬁpup, a

further have as a substituent a fluorine atom_.or
d1i efdtyRAMIigrco gy Ot GialAGE HEAATHG % HRRHoX A Hg@rfélyplSU#fonyl
The acylthlourea compound according to claim1 or a
gro3gt & IRNSSOIL M IS RIS o BRAP g o TP ino

consi sting of

gTOMK(2-5 | SPELANYE- (R HRenyA &@&sﬂfaﬁ%mw&) HE Sy 2 7

- met hoxy- N- net hyl qui_nal i ne- 6- carbox%1
pyr14‘iy(12 FUUWBt0-4 t(@a(z.?léﬁerﬁﬁ% VD et ylanilnocarbonyl group,

R thloureIdO)phengX%é, n?hno metrmny£y%%ﬁngcarbonyl

4- (2 fl uoro-4-(,3- 2 acet
350t SO PHES S A D 2t BRI TEomY L
gro ggg%#ﬁﬁng%g%g%%%y1de 3%%ﬁ%ﬂ%r have a hydroxyl group as
t hi qur ei dq) phen
ﬁ%d)@" QE)(’2 srﬁﬂTCE?%ﬁ Cllocet%ryqlﬁpq BRI L Pk as @
(2 fI yqr,o- 4

Subfsitl}gfroeﬁher?yln} EBty 194 |oure| “do)Phte p’I\I-(azldhydroxybu

alkfﬂgmlnocarbonyl group may further have as a substituent a
hydroxyl group or a methoxy group; and said heterocyclic-
carbonyl group may further have as a substituent a fluorine
atom or a methyl group optionally having a hydroxyl group.
7. The acylthiourea compound according to claim 1 or a
salt thereof, which is selected from the group consisting of:
+4-(2-fluoro=~4- (3~ (2-phenylacetyl) thioureido)phenoxy)-7-
methoxy-N-methylquinoline-é-carboxamide;
+4-(2-fluoro-4-(3-(2-phenylacetyl) thioureido)phenoxy)-7-
methoxy-N- (methoxyethyl}quinoline-6-carboxamide;
«4-(2-fluoro-4-{3-(2-phenylacetyl)thioureido)phenoxy)-7-

methoxy-N- (2-morpholinoethyl)quinoline-6é-carboxamide;

98



nmet hoxyqui nol i ne- 6- car boxam de;
4-(2-fluoro-4-(3-(2-phenyl acetyl)
t hi our ei do) phenoxy) - N- ( 2-
hydr oxy- 2- met hyl pr opyl ) - 7- met hoxyqui nol i ne- 6- car boxam
de;

- 44 @)~ A R=d+ 410t D= @2 (B 12y ety et iy el delrdi et ahenbx
y)-N

me t{Ho sy -o@Hm rarh @k ik = Z=aret HIxgAgul 1ol @ e 6= Cardsdherdmiede ;
7 4-(2-fluoro-4-(3-(2-(4 fluorophenyl)

- 4-acetSAyatn dur 63-d)phenoxy) - 7- net hoxy- N- ( 2-
nor phol i noet hyl ) qui nol i ne- 6- car boxam de;

£ 1y@)ophqrv ¥ ) arstar - (Bl g ido Fohasropnenyt §2-hydroxybutyl) -7-
acetyl )t hi ourei do) phenoxy) - N- (I - hydr oxybut an- 2-

me {§ox gyt hebda Tt iheiat it boxam de;
(S) - 4(2f|uoro4(3-( 2-(2 .

“4-f{ Jdprréhmb?te 3riphei ok tae) prvrsxss Lde (@henainoxybul 2

tan-2-_yl)-7-met hoxyqui nol i ne-6-car boxam de; and
- hydroxy-g @qtélxlzzr(qpx:w %dﬁw&)%%%%%lﬁ%ﬁ%a@der

fl h N- (1 -hyd but 5 7- et I
() uorOéo&(i?oxy)rﬁdé3 @2/ roxy ut an ytc@if ne oxg/hqeunlonxoy

containin as an act ive red| nt, L@ | thi oy rea
iy 16 r‘?’:if'rﬁ}j équfno %% )ﬁanblr
| t_thereof. antitunmor agent containing, as an
a@t Ji/leuoq%g‘lr el e(f%An (4he acyl t hi our ea conpound

b e
r.isi qu’}:ﬁg‘ﬁ”trbc}/lthl o) reaéﬁ)%#g ?ccorgl ng to any
st rmggr%@ﬁn@‘f ple carcier G5 805 on

fluorophenyl)acetyl) thioureido)phenoxy)-N~ (l-hydroxybutan-2-
yl)-7T-methoxyquinoline-6-carboxamide;

- (S)~4-(2-fluoro-4-(3-(2-(2~
fluorophenyl)acetyl) thioureido) phenoxy)~N- (l-hydroxybutan-2-
yl)-7-methoxyquinoline-6-carboxamide; and

+ (8)-4-(4-{3-(2-{4-chlorophenyl}acetyl)thioureido)-2-
fluorophenoxy)~N- (1-hydroxybutan~2-yl)-7-methoxyquinocline-6-
carboxamide.

8. A pharmaceutical agent containing, as an active
ingredient, the acylthiourea compound according to any one of
claims 1 to 7 or a salt thereoxf.

9. An antitumor agent containing, as an active
ingredient, the acylthiourea compound according to any one of

claims 1 to 7 or a salt thereof.
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one of claims 1 to 7 or a salt thereof, for production
of an antitunor agent. 12. A nethod for treatnent of
cancer, characterized in that an effective anmount of
the acyl thi ourea conpound according to any one of
claims 1 to 7 or a salt thereof is admnistered. 100
10. A pharmaceutical composition comprising the
acylthiourea compound according to any one of claims 1 to 7
or a salt thereof, and a pharmaceutically acceptable carrier.
11. Use of the acylthiourea compound according to any
one of claims 1 to 7 or a salt thereocf, for production of an
antitumor agent.
12. A method for treatment of cancer, characterized in
that an effective amount of the acylthiourea compound

according to any one of claims 1 to 7 or a salt thereof is

administered.
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