Description Acylthiourea Conpound or Salt Thereof, and
Use Thereof Field of the Invention [0001] The
present invention relates to a novel acylthiourea
compound or a salt thereof, and to use thereof.
Background of the Invention [0002] The enzyne
c-Met is a receptor tyrpssoeigtibase identified as a
pr ot o- oncogene and exhibits its physiological function
when bound to HG- serving as a ligand. In norma
ti ssues, c-Met plays a role in regeneration, wound
Acyktah i ogreantormpgand f or ngd 1 onThéloael er and nUsanyheaacer
cells (kidney cell cancer, stomach cancer, |ung
cancer, colorectal cancer, pancreatic cancer, ovarian
cancer, liver cell cancer, head and neck cancer,
Fieved ambnehe efrvgntomeur rence of over - expressi on
mut ati on, or translocation of c-Met is pronoted,
[00@&adi ng to an excessively activated state (Non-Patent
Docunment 1). Under such conditions, c-Met plays a role
i n Bt Ippeodinf efaveénnionnfélatasi on/ aenagehsasylthiourea
tunori genesi s, neovascul ari zation, and anti-apoptosis
comfpxayd Noh-Paiait Dooieriht sad 13 wgrl ereeaf addi ti on,
many studi es have reveal ed that over-expression and
el evation in activation |level of c-Met in cancer cells
are negatively correlated to prognosis, and c-Met is
Bagind He @' detsintels¥bei ated with a poor prognosis
of cancer (see Non-Patent Docunents 5 and 6). [0003]
[O0fdrefore, if a drug which specifically inhibits c-Met
in cancer/tunor cells in which c-Met is activated
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quinoline ring and an”al koxy group serving as a
DochnBAgi ihon SHASE! 5UEAT cQhqat PeoAYi neliBe bhAgs Rel-ghigedin

Art Docunents Non- Pat ent DOCUﬁ'Eﬂf s Non- Pat ent Docunent
cell: pEancek rhetiber sin229c it itnddek2Q@3)si s, 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



Non- Pat ent Document 2: J. Cell Biol. 111, p. 2097-2108
(1990) Non- Patent Docunent 3: Sem n Cancer Biol, 11,
p. 153-165 (2001) Non-Patent Docunent 4: Am J.
Pat hol ., 158, P. 1111-1120 (2001) Non- Patent Docunent
5: Jpn. J. Cancer Res., 87, p. 1063-1069 (1996)
prd@ilo HPas eninPogument i §: kkanseto BE(Q) fa@té89és§8$\%ated with

(1999) Patent Docunents Pat ent Docunent 1:
a ROO1/ PAIEOs Pat ent cBReURENbee Non-Patent Documents 5 and 6).
[0003]

Therefore, if a drug which specifically inhibits c-Met
in cancer/tumor cells in which c-Met is activated through
over—-expression is administered, proliferation, infiltration,
and metastasis of cancer cells would be inhibited more
specifically and intensively, whereby the drug is expected to
contribute to the treatment of cancer, prolongation of the
life of patients, and enhancement in QOL. Meanwhile, in
actual therapy, since the expression level and activation
level of c-Met 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
acylthicurea 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 quinoline
ring.
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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



2005/ 121125 Pat ent Docunent 6: WO 2006/ 104161 Pat ent

Docunent 7: WO 2006/ 108059 Summary of the Invention

Probl ens to be Sol ved by the Invention [0005] An

obj ect of the present invention is to provide an

antitunor agent which exhibits excellent c-Met
[00®&] bitory effect and which mitigates side effects by

virtue of selectively damaging to tunor cells in which

c- MBhei srepect f icathyoexphessedarMeadsofibreSobishget he

Pr obl ens
studies in order to solve the aforementioned problem, and
have found that, as compared with conventional compounds
which have a c-Met inhibitory effect, an 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 quinoline
ring, (1) has a c-Met inhibitory effect equivalent to 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 acylthiourea 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]



[ 0006] The present inventors have carried out
extensive studies in order to solve the aforenentioned
probl em and have found that, as conpared with
conventi onal conpounds which have a c-Met inhibitory
effect, an acylthiourea conpound of the present
|nvent|on represent edyby frnula (1), the conmpound
havi ng an am no as a 6- position
substi tuent of ui ngl i nef|ri ngffan ral koxy group
serving as a 7 t he qui noline
z i nhibitory efYetts equivalent to
an t hat of the conventional conpounds in
S (2) exhibits higher selective damage
ﬂ9 tu eIIs in which c-Met is over-expressed or
vared, as conparegwith tunmor cells in
mhlph C- N@t I's expressed at low | evel and nor nal
celR%, and (3) mitigates side effects and exhibits
potent tunor-regression in in vivo studies using
[0&hogr aft nodels. In other words, the inventors have
found that the acylthlourea conpound represented by
(wHerrann 49 oM clanseRéct very mevsbenthansemeebks in
which c-Met is specifically expressed, mtigates side
di feffqrantty armPiesarsef i aslrooex el dentammpt Lol dgent .
The present invention has been acconplished on the
Suhﬁslltéltcﬂ‘d tthis Flikdl myroqyocy] optionaecorairmfiytutard Cs-10
present invention provides an acylthi ourea conpound
cyqlé)&r EntEPUR ot ARtE qQaLly codBtitmged qHaNgRpmatic

SO0.%?.-Xj | Re Re (1) R3 | ,
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;

R3 represents a Cy-¢4 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 Ci-¢ alkyl group, a
Ci-6 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.

The present invention also provides a pharmaceutical

agent containing, as an active ingredient, an acylthiourea



[0009] (wherein each of Rl and R5, which may be the
sane or different, represents a hydrogen atom an
optionally substituted 01-6 al kyl group, an optionally
substituted C3-10 cycl oal kyl group, an optionally
substituted C6_14 aromati c hydrocarbon group, or an
comgypduronat dpyr ssdrstad Ubedf Satwrat ed) osr unssd Uf atieslreof .
het erocyclic group, or Rl and R2 may form together
W tThé her @ éfiogamvet v 0oa Wb Chrdheye ar & i achedut Bdal
optionally substituted nitrogen-containing
coreieiraicyc| ¢ang# ingi nd5arn eps st cute Cledn@d kyd Gt ented
and each of R4, R5, and R6, which may be
by iftlemiilcal (1)o ar aiddler erite feaim el angiheerma ¢ pt BsElt s
a hydrogen atom a hal ogen atom an optionally
acegsth teutaedk Gles. al kyl group, a Cl_6 al koxy group, a
Cl 6 al kyl am no group, an optionally substituted
ar ditett | wrdaadrio carbont groupl sorpeeviopts onst | yf an
substituted saturated or unsaturated heterocyclic
acyjrtdupunga RempuirRe repyr dsmmhend ng dogeltahefI width & e lt
phenyl ring to which they are attached) or a salt
theremrfedfor produciie mreseritiiumentdgsmtal so provi des a
phar maceuti cal agent containing, as an active
| ngrhedirertserdn iasianthi Gurakso dorpoiRe repregerd e by
formula (1) or a salt thereof. _ The present .
treafiest iCeR CalTs0 GYBVE idds da sidmisdaningal teompasitdiesit in
conprising an acylthi ourea conmpound represented by
needothgirg o) 2y of featl ihemsst &ifd 2@ pirarliddantesalqoppound
acceptabl e carrier. The present invention also
repgesdndest be formad dacyilt Kitodr 82 ldorfpede® frepr esent ed
by formula (1) or a salt thereof for producing an
antitunor agent. The present invention also

provi des t hod for treating cancer, conprising
BTGt t@%FHSPVF8t&°§ubject in need thereof, an
[Ooﬁffective anmount of an acyl thi ourea conpound
géresented by formula (1) or a salt thereof. Effects
of the I nyention_ [Q01Q] Pat ent Docunent. .6
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substituent of “fhe quinoline ring, exhibits inin

fea¥htEOoEEEhE BRLBALPEHOEYABHLVIAY $Qo6n MBL KiDaBEst
equi val ent to or higher than that of the simlar
ExafPTReUREscdi 8ehogedel ALBALANT tRaCUERBLUAA( 68MRARAL 48 ent
compound 1). However, quite surprisingly, when
invéﬁﬁlBhSt@hggaéEe§i9@§9b9thﬁ@ﬁﬁ? sgnaa&abbg%beﬁgnogeéué as
woul d be toxic, the conpound of the present invention

a 6$%BED£LQQ BapbkextGehY OF. €he HO$HoQEnBOdYnWei gRt)pits in
erefore, the dose of the conpound can be i ncreased,

in andr@ petestahuUmBhibeduengcelifeel;, wascohser vedakn
nude m ce subjected to in vivo tests.

equivalent to or higher than that of the similar compound
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[ 0011] As descri bed above, the conpound (1) of
the present invention or a salt thereof has an
excellent c-Met inhibitory action in in vitro tests,
the c-Met inhibitory action having high selectivity to
tunor cells in which c-Met is specifically expressed,
diastoexhi bht Bapehenbotun®htr edyebngaehf 6t EBmpBuNHVD) ,
tests. Thus, the conpound of the invention is a useful
Howavét pnoiiagestrprisgaging shde efifecistered at a dose at
Di seases treated through adm ni stration of a drug
whicht abmpagat hee coompounddol tbelgriesendxiayenhé oBompound of
i nclude, for exanple, nalignant tunors such as head
thandraeekt camncent i esopRageatedancetox st btpchi canceross of
col on cancer, rectal cancer, liver cancer,
bodmal wdl glider / BiHeerediocte ,caticerdodd ldfarphe rcastpccanteran be
pancreati c cancer, lung cancer, breast cancer, ovarian
inceexeed, cEndigbotamcerymat eredec tamcef fe ki dney observed in
cancer, bl adder cancer, prostate cancer, testicular
nudeaimiGe bone) @antesof¢ 1m seireo shesorm, | eukem a
mal i gnant | ynphoma, nultiple nyel oma, skin cancer,
[OG®¥Ri n tunor, and nmesothelioma. In addition, the
conpound of the invention is particularly ef fecti ve
f orAs réespehredfalpevei f ehat fompais@asks ¢AVORLYipgesent
differentiation induction and proliferation of cells
inyentgion mplg ferkl i Mee el | maint ogiee Mg graifeskimhibitory
di seases involving cornification or inflammtion such
ACHOThsHY i g5 B Erq stesfeful the ¢rifRiholsUpdids®er 3¢t i9re having
treatment, of i mMunol ogi c di seases such as rheumatism
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A graph show ng effects of
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group, a nitro group, a 01-6’a group

ovadlikyl GhewR, & eq:%_ﬂz% 1C¥GHRa)KY L thQuR, & R2%+6 6}! l&‘?f@ﬁ)
group, a CA4-6 al koxy group, an am no group, a

ca n@%lfy | 3008 QURced ,01+6 salkan @éln%@rn 0 +@sQURy lacl ]:0 % Shor,
al kyl ami nocar bonyl group, a 01-6 al kyl sul'fonyl group,

bond 86114 c#0MALIse ¥ OGaED0N HLRHA o, rdatiWrated 1Qmphoma,
unsat urated heterocyclic group, a saturated or

muldRpatuhgbedmbet enaey ehineecar Renyh grLeuR, and %S@E@lelloma
group. Wen the substltuent(s) IS or are present,

In AuAbeErohheraef compbypidcaldl ¥ht tievdntion is partlcularly

effective for treatment of proliferative diseases involving



[0014] In formula (1), the "01_6 al kyl group” in the

"optionally substituted 01-6 al kyl group" represented

as Rl or R is a 01 to 06 linear or branched al kyl

group. Exanples of the al kyl group include nethyl,

ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,
difeetehuiytion- peatytiohsapenpyblifehexybn andcésdbexylg.,

group. [0015] In formula (1), the "03-10
preytieahkyie gandpimhindbhegiophsdnghbyt ssbshi dusedsOS- 10

cycl oal kyl group" represented as Rl or R2 is a 03 to
in@dlviygl carkyfigaolpn &xahpfesmnaciodeseycl apropytiasis) ;

cycl obutyl, cyclopentyl, and cycl ohexyl group. [0016]
isluséduhuda {hjunddept H6sddr ai orahé ct hyattoeat bofi prowupdlogic

in the "optionally substituted 06-14 aromatic
di$wyalsesasbon gs ovipdumapi esended as RrawmspRnt sof Obgdms.

014 aronmatic hydrocarbon group. Exanpl es include

phenyl and napht hyl group. [0017] In formul a

(1), the "saturated or unsaturated heterocyclic group"
Briey thescoiptbral ¢ SubsPrawiegs sat urated or

unsat urated heterocyclic group"” represented as Rl or
[0R2]s a nonocyclic or bicyclic saturated or

unsat urated heterocyclic group having one or two atons
[ ekt el Irarh ot Oxdigere BEORE S a0 hi thogermerwims and dhe

sul fur atom Exanples include pyrrolidinyl,
Preigyer i it i perazisse %%ﬂﬁﬁ@@ﬁﬁlﬁ%N&WR%mﬂ$ndﬂlthe

honDplperldlnyI tetrahydrothi enyl, im dazolyl,
bo@%ﬂ%ﬁ%ﬂ thﬁlecﬁwwrolyl oxazol yl, isoxazolyl,

thlazol , isothiazolyl, pyrazolinyl, trlazonI

Fl%t r?alzo%/ ﬁrarayr%Wln%ﬁraewum%re RFy 10T pyte deerpounds
of é;(q]ﬁs)l I S0l ndged%i’o | ndazoqﬁ/a}]ﬁompgllaetnlevde C)c rfphoetﬂ%/d in in

H%ﬁ{obenzofuranyl benzoi m dazol yl, benzoxazol e,
Vi azolyl, purinyl, quinolyl, isoquinolyl,
qui nazol i nyl, and qui noxal yl group. Anong them 5- to
7- menbered saturated heterocycl es each having one or

t ogen r I|d|nyI pi peridinyl, p
Deﬁﬁgiférwq ]ﬁFbérldgﬁ§ﬂg¥ nﬁ:&éirahydrothlenyl
d%?ﬁups are preferred [0018] [0019] In formul a

exanples of the "nitrogen- containing het erocyclic

b
n| t rogen y}eﬁ aqpCt Il% e S‘{Héryt For T dl rom Rl

i ni ng" heterocyclitc rrng Torme

"opeyl%n%%_l;g gélet[] tI\Mtt L e nidlqoen Al omd QWi 6h, they

are att € nitrogen-contal ni ng saturate

in AAGLEMHICYC] '1Ct Qfg%&%r SUch s Rd %é%ﬂébf{;e é%r%%rﬂlﬂ}enﬂay

pi perazi nyl’, phol 1 no group

hav{%yrorn%l g 'ﬂﬁélrea%%b%'tﬁ% e‘%‘t@latgr omnﬂrc%lﬂrffﬁfﬂe%qtutable

formula (I), exanples of the
posakk¥h @houp” represented as R3 include the
aforenentloned al kyl groups. O these, Cl_3 al kyl
gr ayR 35@@)6” efeldead, aMd h Jgmtdy|oroup HEING A (s)
preferre [ 0021] I'n fornul a (I'), exanples of the

preRahegen atemstepesert edasd¥ padRei @1aR8 y NGhdde B  when
fluorine atom a bromne atom a chlorine atom and an

twol @6H AR rat @b seh thRess, addf Hidene at:orangd @ pehlitfdmie cal
atom are preferred.

to or different from one another. Examples of the

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



[0022] In formula (1), the "Cl1_6 al kyl group” in the

"optionally substituted Cl-6 al kyl group" represented

as R4 R5, or R6 include the aforenentioned al kyl

groups. O these, nethyl group is preferred. [0023]

[ 0024] In formula (1), the "Cl_6 al koxy group"
cyamiotdeotippthonatty gubsp) tated, ElRamdbkDXyrGiPOHPE Ci-s alkyl

represented as R4, R5, or R is a C to 06 linear or
grbupncheds-a kool gridun. docaml es d.nglaldeemel kpgup, a Ci-s

et hoxy, n-propyl oxy, isopropyl oxy, n-butyl oxy,
allsecy byt yphpoxyant@ntndugyboxy, a nepent ykpkymiamdgroup, a Ci-e

nhexyl oxy group. O these, Cl_3 al koxy groups are
allprred et aretho wi tdumpet d 0y s g Diupl dei mogcamiven pt efesued.a Ci-6

[0025] In formula (1), the "Cl1_6 al kyl am no group" in
alkhest bt phaytyusubstis ut ed Gk B albiydradanbagr aupup, a

represented as R4, R5, or R6 is an am no group nono-
satrraliedubstuntsatedraied hdeeadoyehentgomen, Od-Saabkyted or

group. Exanpl es include nethyl am no, ethylam no,
un sH et deg dni gios r ot hiyd et dapflaen nb, g npropyd radhi 3o, 0Xo group.

i sopropyl am no, n-butylam no, sec-butylam no,
Whererthe gy dm eenhipent s/ @i aee R eRthexshamugoer thereof
_group. [0026] In fornmula (1), the "aromatic
is Hypthigearbonl group” in the "optional |y substituted

aromati ¢ hydrocarbon group” represented as R4, R5, or
[0R@]i s the aforenentioned 06 to 014 aromatic

hydr ocar bon group. Exanples of preferred nenbers

i nctudeephery | (Bhd Wphthys kb, 9T@027]in the |p

faormula (1), the "saturated or unsatqrated 1
RSt BRI 1 BT THEd Spts Ghidtyy SUBR| iR tihdy R or
> or turated_heterocycl e" repres d as R4, R5,

n nt or
R™ &S gn%ﬁu&@ Fhe ldPsPEmENt POABETSE: G Mﬁd%r‘”%’nsa@ﬁ%@%ﬁs of
het.er acycli c groups, EX l.es of preferred nber s
the agihide SEO4Ry TS T I et (e Rt es. SRIPPYL
havi.-ng one ,or. two nitr n .atons sych as rraolidinyl
n-b '\é]gT’?dgler%/_lb,uta}Hd ptlelgetr—g%%yﬁ, d}—(ﬂﬁp }FIOO c}/pean}l,l r}/—Hexyl,

Exanpl es .of the ring forned together with the phenyl
an%ﬂﬁ%?%ﬁ?Xﬁﬂ%ﬁ?ﬂ@S and R6 are attached include a
roold ht hal ene ring, a quinoline ring, a quinazoline
ring, an indole ring, a benzimdazole ring, a
mﬂgw'ﬁkg%]%ym%nyéhg g, |,204A8.8%0M! ghediexypheny
"optionally substituted Cis.i0 cycloalkyl group" represented as

L

R' or R* is a C3 to C10 cycloalkyl group. Examples include
cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl group.
[0016]

In formula (I), the "C¢-14 aromatic hydrocarbon group" in
the "optionally substituted Cg.14 aromatic hydrocarbon group"
represented as R' or R?® is a C6 to Cl4 aromatic hydrocarbon
group. Examples include phenyl and naphthyl group.

[0017]



Details of the aforenmentioned substituents are
descri bed as bel ow. Exanples of the hal ogen at om
i nclude the aforenentioned hal ogen atons. Exanpl es of
the 01-6 al kanoyl group include fornyl, acetyl,
propi onyl, and butylyl group. Exanples of the 0I-6
al kyh gosuplanciyugdethbesheneaesti enednBhtbratkyl
groups. Exanpl es of the 02-10 cycl oal kyl group include
hetdwoafor eaeqntdonediQ2cHO cyst Dehkyly osaupsit Exadps&surated
of the 02-6 al kenyl group include vinyl and 2-propenyl
or QurosHt uExEep| lest of ot el 0d_Srahkdxyegr ospnt ad! aslert hker R? is
af orenenti oned Ol -6 al koxy groups. Exanples of the
a dndcwat kid ant nei gyolupc | st wcket ¢deo af on eaentaoeed 01- 6
al kyl am no groups. Exanples of the 0I-6 al kanoyl am no
he tgrongy ¢ nicd ugheo @ hneov i@ upse eac ht wolbst ohsit el et did t freom an
af orenenti oned 02-6 al kanoyl group. Exanples of the
oxyfer6 atdy) aam miotewdemyd t gnoumnd nel sidefam ooy bdiydmples
groups each nono- or di-substituted with the
in@fustement i ohedi Gl 6 @l ket idiogh,. Eeepdesnypl, tther@ieBino,
al kyl sul fonyl group include sul fonyl groups each
thisatpsta al g wi ltdnaedieo af ot enpht | otk oydeoah kgt y br oup.
Exanpl es of the 06- 14 aromatic hydrocarbon group
imijdpA el + Heisgror lenehit s whe d0BEA WY br ovmd 7@l Wdr oeardonlyl,
groups. Exanples of the saturated or unsaturated
thm@rﬁoycusqtrgrwylnclﬁw@zwelwbrewémzw tetrazolyl
saturated or unsaturated heterocyclic group. 30]
PYmREYly e dpl X HdR 5yeky étm%?zﬁélfClerd%H’(lﬂ isoindolyl,
roup,. wth a hydrogen atonrand nmet hyl belng nor e
ln@%rzé?flé/r lrre dre ARD R Y Het YRR Gt o el @t T o p &gt ar | y
preferred. S preferably an

be”&&ﬂ%yl]y i C;qu}ieé“dz‘tﬁu@%flk'yl eg"r%ﬁﬂﬁ“ Q)]p‘f}r'onal |y
oerSOBSI 053, Byl Y N Bl B Mo,
B W DA A o
”’ﬁ A TR AR s g B iy £

pref d t he substlt ent, of it
“ltéP ﬁﬁ F%preéeﬁiéh ra$ R ] J1 rB%’dé%%?l%%%fnylti %P?raZlnyl

ent sel from
hom&% %)%ql Up,ana -%i% yc¢ oaﬂlkyr} gr uopu,p %@%%raeferred
[OO% ony group, a 01-6 al kylam no group, a 01_6
anoyl am no group, a 01 _6 al kyl sul fonyl group, an
10085 mati ¢ hydrocarbon group, a saturated or unsaturated
heterocyclic group, a 01-6 al kyl am nocar bonyl group,

ang 2 13 & Rl el erpayaddis Cabnomy
groSp The 03 113 cyc ]1kyl group is ﬁ%%e pfgéera]}lng

het%xglc%%él r30@uP-i nThE, Ol 8l KXY \ITQME 1S JIRIE nit rogen-
preferably a 01-3 al koxy group, w'th nethoxV, ethoxy,

conQQQHh§%pE%@$E%%$CgﬁQUQﬁn@a'anﬁﬁgf'f%@n@EpyaBHeﬁerf§ ether
he Cl1-6 al koxy group may further have a substituen

Wltﬁurehean%l%gehug%ﬂ g Phefiehaking a yd RO URc IThR:
01-6 al kylam no group is nore préferably a

nit@bgbRYLaniae ndheURatThe tel fedldtanayiam e @R UG as

nmore preferably an acetylam no group. The Cl1_6
pyrabkyhsukfonyh car-eup nive , ”@&%eﬁ%@ﬁﬁﬁﬂb'bn@.morphollno group.
nethylsulfonyF group. The aromati ¢ hydr ocar bon group
Of kBeBBlepprebenabhyiphenypigeeupiinlhe galup-ale@ Preferred.
unsaturated heterocyclic group is nore preferably a 5-
to 7-menbered heterocyclic group having 1 to 4
nitrogen aton(s) and/or oxygen aton(s), wth
o pyrrolidinyl, norpholino, digxolanyl,
t etrahydr opyranyl, pyridyl nd tetrazol yl groups
bei ng particularly preferred. The saturated or
unsaturated heterocyclic group may further have a
substituent. Such a substituent is preferably a Cl1_6



represented as R2 is preferably a hydroxyl group, a
Cl-6 al kanoyl group, a 01 _6 al koxycarbonyl group, a
01- 6 al kyl am nocar bonyl group, or an oxo group, with a
hydr oxyl group, an acetyl group, an ethyl am nocar bonyl
group, a tertbutyl oxycarbonyl group, and an oxo group
[0kedng nore preferred. [0035] R2 is particularly
preferably nethyl, methoxyethyl, norpholinoethyl,
nor phot o feehs bony) nekdyble2- bydepxyror Quaykyl group"
2- hydr oxy- 2- et hyl - n-propyl, or |-hydroxy-n-butan-2-yl
remreasgntdd ddherRcase lafdel - tmedraﬁq&-emebiﬁlamea )e]l]gXlOLgQ:o@%s
(S)-formis particularly preferred. [0036]
Of ishewef ehablallay halogen atonpravddhrad f | wdth neeah g @mhp
a chlorine atom being particularly preferred. The
beiroramrofpiifesret ef erably 2-position or 3-position,
with 2-position being particularly preferred. [0037]
[O&dch of R and R6 is preferably a hydrogen atom a
hal ogen atom an optionally substituted Cl1_5 al kyl
gr oup, formalC1¢B) al koxyotpoupl The Babsyén uehemof the
01 6 al kyl gr oup represented as R5 or R6 is
regyresfeartasl o Fal 8Jenoat Biminglude 4 | Tordncmatammeiag
nore preferred. In one preferred case, one of R5
brogidieR@ o a shydrlsyematagm.amnd Hn otdiime sataprhyd@égé@ese,
atom a halogen atom a trifluoronmethyl group, or a
2 TRIHORE gricWp.anch o ki radiat rask enisodh et one
of R5 and R6 is a hydrogen atom and the other is a
[OQ%@drogen atom or a hal ogen atom Wen one of R5 and R6
isah dro en atom and the other is a halogen atom

t heth} e i Lt efaram kvl gHseUR ontrthe
., _4-position. [0038 In the present invention the
Oprtmnaxﬂm% Salaﬂtt% &%@r?ddi}hldsg%%f ST IR SEH aF &

r®, PRE B R L e @fe%%fﬁ?nyc%w@)%mlur%?%%her%fxﬁheser

nethox N et ol i ne- 6- car boxam de
met}y&ZQFP Sy&s4p?§g%§gﬁﬁgnylacetyl)thioureido)phenoxy)-7
(002 qethoxy N- ( met hoxyet hyl ) qui nol i ne- 6- car boxam de
.2—(2-f|uoro-4-(3-(2-pheny|acetyl)thioureido)phenoxy)-

[Ooééghoxy-N-(Z-nDrpholinoethyl)quinoline-6rcarboxan1de
4- (3 fflolf%ruq'ad"((lg}',( 2R e‘b%'_é"caefky&}} h;lrool{{pe’ dg) Rhgnoxy) - 7

"Op;gggng)i%yl\l-s(l%[sggﬁigt%%ldi goi%:a?}%%w %lr)oqllﬁi"n %Ieip'}%'s%'nccaer&J WA e
RS féy%m@ry'@a% ydétfa ° Slo)phanonyd - ke Pvgt Y bu

- 7- nmet hoxyqui nol 1 ne-

Exar&lélég &hHQﬁee m(a%h@%yph%@ﬁlo@g/et ¥1|—)p%p‘§/li %ydo)lg%%'l@@@loxy,
n- bhxg)ne&y, 25@et BYkReRYL) T erRRLReXY G4k NOkiRe8-a3LR0XaMY -
hex9§hx?1@%oﬁbuor@f4t&§s&2 @pgnaiﬁgﬁyyg}éﬁpgugeéde%eheEQéd

hydr oxybut an- 2-y1) nmet hoxyqui nol i ne- 6- car boxa

witHl flethox$- G2olibuBednd- (3re2ptédferred.
fIuorophenyl)acetyl)th|oureldo)phenoxy) 7- met hoxy-N-(2

[ooz2smor phol i noet hyl ) qui nol i ne- 6- car boxam de
(S)-4-(2-fluoro-4-(3-(2-(4-
fImar@@bmnyb)aqetykhehh@yrebdqgaa@ﬁ@kybxuu@m-hyﬂﬁﬁﬁybu
tan-2- yl)-7-met hoxyqui nol i ne-6-car boxamn de

"optionally substituted C;-¢ alkylamino group" represented as



(S)-4-(2-fluoro-4-(3-(2-(2-
fl uorophenyl)acetyl)thiourei do) phenoxy)-N-(1- hydroxybu
tan-2- yl)-7-nmet hoxyqui noline-6-carboxam de
-(S)-4-(4-(3-(2-(4-chl orophenyl)acetyl)thioureido)-2-
f 1 uor ophenoxy) - N- (1- hydr oxybut an- 2-y1) - 7- met hoxygui no
R, IRE; 6orcaf bpxadm dem{ KO3PFoup mondheoAcyl t Hhos uted with
conmpound of the present invention represented as
thé g ftandh)iehsd @Ngoapagsegraus! emdi=s@IrRis tihererfe an
optical isomer thereof, and a solvate thereof such as
methlyaifi®, ethylanrieo acylhdt oyl £ai comaitity D&tk iBamino, n-
present invention represented as fornmula (1) may be a
praayf tamilie, siddpitspprafatabl y-lauphbamaceut seatbytylamine,
acceptabl e salt. Exanples of the salt include salts of
tertndrgani anlbas.e,n-gadritsy dm ntganied bases x gedtsnav doup.
inorganic acid, salts with organic acid, salts with
[0 Idic amino acid, and salts with basic am no acid
Specific exanples of salts of inorgaic base include
al Kah i fomstwala (€l )g. , tisadi amorozt pot agdroard risah t grame” in the
al kaline earth netal (e.g., magnesi um or cal ci un
"ol arsa 1 IEx amdl st ft echea g € thadeodarimgtdec'sal t s
include trinethylamne, triethylamne, pyridine,
repparstiidbyad di'ne R’ Nnet hyl pya ridie dofves eretriainol edhi Gfe, to C14
di et hanol am ne, triethanol am ne, and
arafjadyict dheddcanbm group. EREapldssobft Reeifgsrganinembers
~acid include hydrochloric acid, sulfuric acid,
InHyiotafve @it napidiroilodi®owei d, nitric acid, and
phosphoric aci d. Exanpl es of the organic acid
[0G24dl ude formic acid, acetic acid, propionic acid,
mal oni ¢ acid, succinic acid, glutaric acid, fumaric
acild TRHmE acila, fhfet iUt ethedd Ot raiedi c
acid, tartaric acid, benzenesulfonic acid,
he G WYEEs ulforine adrd, Ad- net sl Foifl Saddirfted or
| es of the acidic am no acid include_glutamg

Exa '
UnSEHA A SEATAY UG d Z SR SRS @8 Of 11 Rer bAG| § include

enf ARSI ds, sk Serarat e, 19 ALnicNine
[ t] ted f I ).
o lUST L8R SBEPSETLES 85,10 ULRCCL) RXLDE B o -

imtation_ is inmposed on.the pharnaceutically
mem S GBI A GRS G A (PRt 0 TRV BO%erd 67 so
. as .t ur, tr.ansfor t.0; . 0 d
R o R O et ket L el
: iL.tiQn stric acid or enzyne) via hydrolysis,
plp%g? é%’gnér%%gfeduction. Exanpl es of the prodrug
[Oob@qlude ester conpounds such as nethyl ester, ethyl
ester, propyl ester, phenyl ester, carboxyoxynethyl
es“ﬂ%rampqré@ %tfhct),)ﬁ)éc%ri %n%orfr%toertod@’c'hg} gaddhf Yt phenyl

carboxyl group. Exanples of typical prodrugs are
rinGORBOYRdSHWRP Chn @r g6 o Ad ansfarmd 4 M0 &OMP S Kd Jene

under physi ol ogi cal conditions which are described in
ringDeyeLoprent Haf r%@?sa gglina%olgnel@ghgj;gé}l" iRURhieshedy, a
by Hi rokawa Shoten (1990). [0041]
benzimidazole ring, a methylenedioxyphenyl ring, and an

ethylenedioxyphenyl ring.

[0029]



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 pol ynorph thereof. [0042] The conpound
of the present invention can be produced through the

bel purdessrbbedhscheseemdhei bavamhBEt 2t senegquibied for
synt hesi zi ng the conpound of the present invention may

deHer Lipsnes €1 8d 1 ok 0duntsnle STRYE behPrradungeh tav@udh@ ude the
met hod described in the literature. In the schene, the

af Stbmént Ued S 18d Bodksedasmé he Bam Inean Mo ras aef idlethnoyl
in formula (l1). [0043] [F2] -NO2SCN O R6 o R4

gr&ﬁb 1nelﬁdéMf&kﬁ§Bp4a&ét§l Hotbpti NI N and butylyl group.

.---k..24.50-..". A OOR4R6
Examples of the Cyﬁ alkyl group include the aforementioned
Ci-¢ alkyl groups. Examples of the Cs.190 cycloalkyl group
include the aforementioned Cs.;p cycloalkyl groups. Examples
of the C;.¢ alkenyl group include vinyl and 2-propenyl group.
Examples of the Ci-¢ alkoxy group include the aforementioned
Ci-6¢ alkoxy groups. Examples of the Ci.¢ alkylamino group
include the aforementioned C;-¢ alkylamino groups. Examples
of the Ci.¢ alkanoylamino group include aminoc groups each
substituted with the aforementioned C;_4 alkanoyl group.
Examples of the Ci-¢ 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 Cj-¢ alkyl group. Examples of the Cg-
14 aromatic hydrocarbon group include the aforementioned Cg_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]



0S0....".,..X R4 R6 Step 5HO la ...-(1-8) PO (1-7)1
R3SHHS O OR4AR6 (I) R3 [0044] In the schene, L
represents a | eaving group, P represents a | ower alkyl
group or a benzyl group having a substituent,
specifically nmethyl, ethyl, nethoxynethyl, tertbutyl,
benzdylis $ifdr@RaRZ Wn opriRIrBaxybendmyt igumes ®|te.alkyl

O her groups are the sane as defined in formula (I).

group, an optionally substituted C¢-14 aromatic hydrocarbon
group, or an optionally substituted saturated or unsaturated
heterocyclic group.

The Ci;-¢ alkyl group represented as R? is more preferably
a Ci-q alkyl group, with methyl, ethyl, n-propyl, isopropyl,
n-butyl, and sec-butyl groups being particularly preferred.
Now, the substituent of the Ci_¢ alkyl group represented as R?
will be described in detail. The substituent is preferably
selected from among a hydroxyl group, a Cs-i;p cycloalkyl group,
a Ci-¢ alkoxy group, a Ci-¢ alkylamino group, a Cig
alkanoylamino group, a Ci-¢ alkylsulfonyl group, an aromatic
hydrocarbon group, a saturated or unsaturated heterocyclic
group, a Ci-¢ alkylaminocarbonyl group, and a saturated or
unsaturated heterocyclic-carbonyl group. The Cs.i9 cycloalkyl
group is more preferably cyclohexyl group. The Ci_g alkoxy
group is more preferably a C;-3 alkoxy group, with methoxy,
ethoxy, and isopropyloxy groups being particularly preferred.
The Ci-¢ alkoxy group may further have a substituent. Such a
substituent is preferably a hydroxyl group. The Cig
alkylamino group is more preferably a diethylamino group.
The Ci;-¢ alkanoylamino group is more preferably an acetylamino
group. The Ci-g alkylsulfonyl group is more preferably a
methylsulfonyl group. The aromatic hydrocarbon group 1s 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



[0045] Step 1 In step 1, conpound (1-2) is produced
fromconmpound (I- 1). Specifically, conpound (I-1),
whi ch can be produced according to the procedure
di scl osed in WD 2002-032872, is treated in thionyl
chloride, phosphorus oxychloride, etc. serving as a
ox Y &om [9) [ hef@bypyfts DHuGey B, hadisteoBSnd, | BNyl
group L. The reaction tenperature is 0OC to reflux
tetimeladpitandr efeyablyl 8Gxnd ocdtefd 21 erpesa Unseidde
reaction tine is 0.1 to 100 hours, preferably 1 to 24
patifislatfy neciideeed 0. @Bk tsathrvelkdmer pnekenaalyd
0.002 to 0.1, with respect to conpound (I1-1), of
hethd M@l dRtd g Farpgramd Wer usyh dae fadaed 446l tuent. Alicr a
conpl etion of the above reaction, in addition to the
suld seait uegh tg ricdl o s £ d b 167 oS L ol lodlr iaolp gt A su lad 1sloy
converted to acid halide. Thus, the acid halide is
metrtadctecdup )t hralaohoto Ryfdhmpt TaralChys ki kyiempnesentenyl
of a base, to thereby introduce a protective group P
gromyerieh ynasmuoette {di?)y carh bleanpimochscdehn yNo  plimta tduf laamino,
l[imtation is inposed on the solvent, so long as the
or gswtgntouty Iratireartdue. wihk &c¢isdahalyildeinagdrobade group
may be enpl oyed as the sol vent. Exanples of the
mayvalfgotidle Pr@vd rclawds tnigturartol , Sethanokubséitubotanel
benzyl al cohol, 4-nitrobenzyl al cohol, and
prefeansttiox podrwwaroxstlc ghirsiup Thie aalfaehdl vy srayged in an
anmount of 1 equivalent to a sol vent-equival ent anount,
(Pagytafcarlaglly 10 e v &l e toTaeséavéﬁ@teéup\mpeﬁﬁturated
anount . Exanpl es of the base include organi c am nes
het@?ﬂﬁ:YﬁJ{Cr‘lWYdeuH i Se f1ylca ALRE e 13k 1ot Gpya arﬁ%e7“
dllsgﬁiopylethylan1ne Nmet hyl nor pholi ne, pyridin
@ﬁﬂdaﬁQQ%ﬁﬂﬂMQ%%ﬁaCathﬂM%ﬂ%ﬁQuﬁuﬂ§Vlng 1 or 2
collldlne sod|un1 ydrogencarbonate sodi um car bonat e,

nitEQGTMAFEHSN i GE. 66%&%%“%%%ﬁ%%ﬁﬂﬁlde“”§6dlum

R AR %%VS?'HEFQ@EQBPX' S e By Moss, &eing
f 11t b 1.5t 100,
par?égb@@tr‘iryo p&&%&&m Fhs" 8L E2a, Ponorarbbratafe i s

fl t bly 0 to 50C. . Th
he RO R g"%@f%g%&%@ypfwi%%pw St K Stg gnt-
nvolve coum

ours. 047
Sucoge e et ]&53 B oRssiraepioy Rrdamon (P i garly
th b rodu coppou - n I
el § Bl 3 e érﬁaﬁﬂtkg/ gfoug‘”f%%%é;‘l&‘lvlaaﬁém pect
1 th respect to
groegﬁpgkg%h Pif)h%$heg r a§F¥%n is preferably
[00 E grformed in the presence of a base. Exanples of the
a;e i ncl ude organi c am nes such as trinethyl am ne,
Ooggﬁethylan1ne tripropyl am ne, diisopropyl ethylam ne,
N- et hyl nor phol i ne, pyridi ne,

4- &NeNC%qugp¥ﬁ§9180%9MgbgéPBonl&Ebgbnﬁep§ggented as R? is

col I'i di ne; I norgani ¢ bases such as sodi um

morEYBE@9§BEQEQOQabﬁen§Qdb%%hﬁarb@Bééffléoéﬁééayﬁént of the
carbonate, and cesium carbonate. The base may be used

subé@1%uéﬁkabfv%h@n@gq5 QfoﬁaEPC1@9d§8@é¥@5§n?§®up
preferably 2 to 10 equivalents.” No particula

repkbBEhabHORsI 821 MPOsLLronab e sotyent ) rppl gysep | nwi’ﬂﬁ
reaction, so long as the sol vent does nhot read

metfgecgr%bhbeeﬂgomee bregkrreb-3), and (1-4), etc
anpl es of the solvent include N, N-dinethylacetam de,
di phenyl ether, chlorobenzene, 1, 2-dichlorobenzene,
N—nethylpyrrolidin 2-one, and di methyl sul foxide.

These sol vents may be used one or in conbination.

The reaction tenperature is£230 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 compound (I-4) is reduced

me



[ 0049] When catal ytic hydrogenation is enpl oyed,
exanpl es of the catal yst enployed in the reaction
i ncl ude 5-10% Pd- C and pal | adi um hydroxi de. The
catal yst may be used in a relative anount of 0.01 to
10, preferably 0.02 to 5, with respect to conpound
[0G34%). The hydrogen source, for exanple, formc acid,
ammoni um f ormat e, cycl ohexene, or dicycl ohexene, nay
be Tsedsstuantadodnt uRatdutor280heguiyalents, group
preferably 1.1 to 100 equival ents. Wen hydrogen is
re@rgd @yesd dherhydr egen pressutcade et Qb tea fhd d¥Baycle
and is preferably 0.1 to 1.0 MPa. Exanples of the
hawsilyentor nelniter sgpdrh aodm (€f hanodyl et ety of uraith
et hyl acetate, N, N-di nmethylformanm de, and
p 1 ok et vy ¥ 0 rhivenm lieg e mingli 1 ile,s earsd | vt sh Yo el arseld groups
al one or in conbination. [0050] Step 4 In step 4,
beicompoural {tefAried pr Sghecdd ifor emboaipewtd ofl theSkubyptituent
use of a thioisocyanate (I-6). The thioisocyanate (I-
of @haremathersephrat elns gprudunst hdreaugly ¢ hies proogdur e
di scl osed in WD 2005-082855 froman acid halide or a
reparoxydd @ adi’disTheecenpbind a( hyromay beoupedai £1an
anmount of 1 to 100 equivalents with respect to
alleomourarqup/5)a qurefalriastycarionyd 30-ragui val@nts. No
particular limtation is inposed on the sol vent
allemFimgyeta mparie rogaetd oM @l diex e un olwidre,2 hydroxyl
tetrahydrofuran, acetonitrile, N, N-dinethylformam de,
gragfet 1 paatell dneur orpe afdthaminoG@ el group, a tert-
i sopropanol, etc. may be used. These solvents nay be
PUtyEk YAIGTROTOr. i9F Qibvbiart 10h O XFh I BB th g diRye Apfkerred.
is -30 to 200C, preferably O to 100C. The reaction
[003%e is 0.1 to 100 hours preferably 0.5 to 24 hours.
[0051] Step In step 5, a carboxylic acid

(1l 1:’8) l?spBFG&GEéérflVthel%régtlé(r methyy, FRéENPEyEthyh -

perfarmed under, basi ¢ or _acidic conditjons, or
morgp g B 3 R GOy Rty g Vel buty L,

converted t e carboxylic a | 0052]
2-rRE e ey Y LSae R é’rvlretw Sy roa%ye@rbaﬁﬂs—z‘-yq group.

eferabl orred und baS|c ondi tions.
tn & Keadd Eﬁye&gxyoaa R Pogan At ats. eddtan 1o
ar%arb nate, pat §§%un1carbonate cesi um car bonat e,
P UWIhydPOX|§ gota53|un1hydrOX|de and |ithium
Oo?ggrOX|de The base may be used in an anmount of 1 to
equi valents, preferably 1.1 to 30 equival ents.

Ex%gphﬁspggfgpgbﬁg %eﬂ%e%ggh gro t%&thngtggﬂgkine atom

et hanol’, “1 Sopr opano ar an

andaEdCNQ@EQBgEEQ% fg tlgkg%f6g%§?%r§%1f%%%%rqgﬁ.beTHéeggcant

al one or 1 n conplna t'he grou

of RS ra%§§éper%%régﬁéspylgh,OgeQnggggkgﬂ 'élth Zn%?Sltlon

pre med under acidic condifions.
belﬁg FQ?t%QhQak@9lBgéfQXQEQChlOr'C acid, acetic acid,
| uoroaceti € acid, sulfuric acid, and tosylic aC|d
OO?h? acid may be used in INto a sol vent - equi val ent
anmount, preferably 2N to a sol vent-equi val ent anount.

Exgaehe%fohstgﬁdsm vient, 4 ed uder yat efyqraidiandlon,

et hanol , i sopropanol, ethyl acetate, tetrahydrofuran

hal%géndhﬁéﬁneanWBEBYBEBQl?hEQBBQQtu%BQ ehl onefonmyriigseor a
sol vents may be used al one or in conbination.

Ci-3 alkoxy group. The substituent of the C;-¢ alkyl group



[ 0054] When the group P is, for exanple,

benzyl, 4-nitrobenzyl, or 4-nethoxybenzyl,
deprotection is preferably performed through catalytic
hydrogenation in the presence of a catalyst. The

hydr ogenati on catal yst may be 5-10% Pd-C or pal |l adi um

repy&s ot de. adhe® cat aly stk E&%f@%a%&%dalﬁa@o@%habt%& with a
amount of 0.01 to 10 with respect to conmpound (I-7),

£196 £f 88 abt ¥m 0o &2n§ Ombre Thee hygroegen source, for
exanpl e, hydrogen, formc acid, ammoni um for mate,
cycinhexengreoerited- dhcysl 6hEXERER> nyd e used hydabgen
amount of 1 to 200 equivalents, preferably 1.1 to 100
at@aui yed et s . ofxanpl £sa alydhegew! yemt, | aAchutegs®t Hann) |, a

et hanol , isopropanol, tetrahydrofuran, ethyl acetate,
trﬁﬁﬂ;é\téﬂa@mﬁ hgf&mn&mr de, matitox hegeospl vant smmndie
used al one or in conbination. In any

preHeii et o d thent camté onf tRTREIARIr ési 8 h§arbgeR08€om,
preferably 0 to 100C, and the reaction tine is 0.1 to
and Othdouriser prefariapdyoderd dtooRdohourisal ¢GOSt Gt ep When one
Step 6 involves a condensation reaction between the
of c&ir boxdy|R°ciacedhytir8yenndtan, aghdethe- @yheBt ép 6, héibpgen
produci ng conpound (1), may be perforned via an acid
atdmal itee f formantheotak d)@/lpmmﬁa:bl(y -Bpositbionser of-position.
general |y enpl oyed condensi ng agent. [0056] In the
[0ft%cedure via acid halide, firstly, the carboxylic
acid (1-8) is converted to its acid chloride f use of
t hi bhythepegsert phosphorus oxychd biodeng ereylimiqurea
sol vent - equi val ent anmount. The reaction tenperature is
Comﬁﬂyﬁdﬁ:Rﬂﬂ:s%ﬁﬁﬁeﬁhﬂﬂ%Pﬁ)%Rﬁ:HﬁﬂthukﬁﬁkﬁuﬂﬁQﬁﬁﬁﬁQﬁe
is 0.1 to 100 hours, preferably 1 to 24,hours
4 -Tiert L 4HiOUgh( 3 Nta SUURTHG Gt A tet QU ol de it naiey) -
t hus-forned acid halide, compound (I) can be produced
metlbfo%yed\hlnfeéﬁlylél%we?y %&ﬁmar@éﬁml es of the base
|nclude organlc am nes such as trlnet % n1ne
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he reac

ofur -di oxane, toluene, nethylene
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chloro orm acetonltrlle

b T il T S e

met?%%@%%éh%ﬂlﬁ@@@ d%?béﬁﬁﬁﬁﬁg i n production of conpound

anpl es of the ensi ng agent i ncl ude
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hyd@'o&% by L_aHRA R ARYI1) Car %@rﬂo@a ﬂﬂbqfﬁ@ﬂ 48 LMRGke
di phenyl phoSphor yl a2|de PA),
sbemzqtzuf%glrolw YL g@@%ﬁ%@%ﬁ%@ﬁ)&ﬁ%ﬁw@m@noxy -
exafluorophosphate (
(l-hydroxybutan-2-yl)-7-methoxyguinoline~6~carboxamide



benzotri azol - 1-yl - oxytri pyrrolidi nophosphoni um
hexaf | uor ophosphate (PyBOP),
7-azabenzotri azol - 1-yl oxytri s(pyrrolidi no) phosphoni um
phosphate (PyAOP), bronotris(pyrrolidino)phosphoni um
hexaf | uor ophosphat e (BroP)
-4chtofnisrs{pyrzol2din=1-yl)phosphoni um
hexaf | uor ophosphate (PyCroP)
f 1 Bof sh et hpxyphesphot iyl ©xye : do PolBeheng ot 7 +agt o A¢-3itH) ¢2-
one (DEPBT), O-(benzotriazol-1-y1)-N, N, WNL-
moﬁ;e’zdjairmiéwwpmmhm@%wmm e (HATO, and
4- (5, 6-
- (i -ret (oxEdg 54+ (3arkneL-yl) - 4- met hyl nor phol i ne
hydrochl ori de (DMIMM . In conbination with the
1 wongensi g agentl) adidb i reeso )pitdn@sy ) -N- (1-hydroxybutan-2-
1- hydr oxybenzotri azole (HOBt), 1-
1 )hythmegh ot yapabeniziote + @zod o :HO e  and
N- hydr oxysucci ni m de (HOSu) may be used. These
* (Rddi+ (Areslumyo e e+ f2-anmounts of 0.1 to 100
equi val ents, preferably 1 to 10 equivalents. If
£l ucemuitraad) 1 e deasel )suehoase tdd mstdryd =i e, (1-hydroxybutan-2-
trlethylan1ne tripropylam ne, diisopropylethylam ne,
1IN ety aryrgphiold niene pyrdalimsgamide
4- (N, N—dlnethylan1no)pyr|d|ne lutidine, or collidine
- (Sey? bt ulsEd 4 nl e hariith sty 0. chwllodlwwal@m%r
preferably 1 to 10 equival ents. The am ne (1-9) may be
flq&ﬁ&?hqmqaﬁ91&ﬂﬁi1ﬁﬁﬂﬁﬂxxﬁpﬁﬁﬂn3Tﬁkﬁr%ﬂmﬁﬁﬁO¥Mﬁulnollne 6-
particular limtation is inposed on the solvent, and
canger@idfet hanol , ethanol, 2-propanol, tetrahydrof uran,
1, 4- di oxane, tquene, nethylene chloride, chl or of orm
OQ§€@ton|tr|Ie N, Ndinethylfornanide ,
N, N - di neth Iacetan1de di net sul foxide, etc. mm
be%lacfyy lﬁ’eferaea%‘%fmﬂ%ft%rfb%r%%r%r?%en%ol%er?‘bbé
prefera F%%i 0C. The reaction tinme is O. 1 to 100
fe%?ﬁreél ' 5 o DFHSHLIPITEER]2 STErOIGWET

t he ab ve ntloned rocedures, . the
thes |e W e R Bl e, e A Yhereor
teps 5 4} and then conmpound (1) nmay be produced
SUC c@grﬁl §'§iep 4. \Wen the group P is nethyl, the

Cowundﬁt 9By, be transfored {o,jds. am de, L ough
a genera 'y Known t echni que such as fanmi ho ySI'S,

repf[%%%&]%%@p%n*%@% Ay SR Bt or% hé l‘?str §§eﬁt
prelBtention and syl uetglc%hmg{l 3‘113&?%? a5, Lherel or. Ry 08 o

Solat & pur|
I sghat iy rif Lcryst I
thecr%%%?al ﬂr&/zlglﬁeor?a ?h still a%qg;a(ne"ocfJ béao syasltag dfz%tfgodmlc

basEN’ QABLAGLARRY )i nFRAGHA l6: 4, Ne Lompap! r’cgql Srddc acid,

present invention d synthesis i'nter ates therefor
sal%@n W€ ht Lansfier ned {0 Rhay merutdcald %, aacepiabl eamlno acid.

salts thereof through a known nmethod, and the salts

car e itehanghanad 4 o4 he ffree £ ar, dg}afhecf efse 1QQGLQJde
When enpl oyed as a drug, the conpound (1) of th

ale‘l_@LS%@tta'ln\(%mg' oN sics 1 MX @d Wdlch san WPt ionals and alkaline
phar maceutical carrier, and the m xture may be forned

earkAt Reda¥aricely otna@%agemf QTR idG00ILdAanGe W th the
preventlve or therapeutlc pur poses. Any dosage forns

may <ReperRl eyedhcart@naPliRsd didaPrele agets,include
|nJect|on i quids, suppositories, ointnents, and
cataplasms. O these, oral agents are preferably

enpl oyed. These dosage forms may be produced through

met hods general ly known and gnployed in the art.

[ 0061] As pharnaceutl% carriers, a variety of
organi c and inorganic carrier subst ances which are
general ly enpl oyed for formng fornulati ons may be

used. Exanples of the carrier for solid formulation



[ 0063] Exanpl es of the excipient include

| act ose, sucrose, Dmannitol, glucose, starch, cal cium
carbonate, kaolin, mcrocrystalline cellul ose, and
anhydrous silicic acid. Exanpl es of the binder

i nclude water, ethanol, 1- propanol, 2-propano

t r i Bl A, ﬂmcam@g/mme wicwudaaxxsiraé@{ylg&yﬂltuﬁle, N-
gelatin, D mannitol, carboxynethyl cel | ul ose,

meﬂlmr thQidnéleMﬂHa}&ﬂanliWr@ OXyie ot o sdnaed, et hyl
cellul ose, ethyl cellul ose, shellac, calcium
t riRospilen i rad el yod dyd Iy e )i ghoines . [ 0064]
Exanpl es of the disintegrant include dry starch,
sodixansl gl nat e;hpowitergth agadci$odicinde hydrochloric
hydr ogencar bonat e, cal ci um carbonate, sodium |l auryl
acisyl faatlefumnunegl i ermwldsitearmaite,a@nd] lacimsierdic acid,
Exanpl es of the lubricant include purified talc,
nitydd wuist,earat @ @altdridregniesi um st earat e, borax, and
pol yet hyl ene gl ycol . Exanpl es of the col orant
i n@:xugp ltd st anfi whexidwmraind dcioh oxdldele formid&Exanpl es
of the flavoring/deodorizing agent include sucrose,
acegriange igbelprogiitariic aciid], awed drard ardicl,aciwkcifn @raadid,
liquid formulati on may be prepared by m xing the
gluterpourdicf, thveguriesetid nventdion aditdy dddtavordqig, malic
agent, buffer, stabilizer, deodorant, etc., and
acifdor mnﬁgfuqn@qﬂdm tFreg Hatie ﬁqze:lr,néqermamswla‘iﬁm agyircp P~
elixir, etc. through a method known in the art. The
tolﬂewlﬁ@mmmudzu 19 S s th e Woyfe fich aHed -
preparation may be any of the aforenentioned nmenbers.
Exdnpies &t afhé hsufaerdihanide sodidinidtids ¢glutamic acid
Exanpl es of the stabilizer |nclude traganth, gum
anda pgkirEt 1gn@ cgel afintl PRI dd,t hendasridl %‘H&Wﬁjlaa‘&%don
may be coated through a known method with an enteric
lnc&&g@lﬁgsﬁﬁﬁerﬁépﬁﬁaﬁ%Qﬁuﬂqqﬁ;Qﬁﬂ%EQ%ﬂe'for mai nt ai ni ng
the effect thereof. Exanples of such a coating
[0048derial include hydr oxypr opyl net hyl cel |l ul ose, et hyl

22: ulose t5%1rox nQ%gﬁ%%gxg‘y@dﬁfeéﬁﬁydroxypr%égklon
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resent . nvent ves
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acctsrf%@&a BEgAu T o L i 9% l%%gﬁg?fylaiaeﬁmose on
thelo% Q%S%h%tﬁ yk%%yégtggﬁw dé% é%§;%r0dﬁﬂ§ may

roug a net nown e art rovi

be %ﬁgi%&gge%§sloh s %P%%%u5%h_ déa%t%éy%§%§%56@ﬁ§§'éy“

ul at or

com%ﬁﬁhﬁd?eggg ggkghtggt o q,uqﬁéc%%%%%’ n %leum

hat e stablllzer |nc e sodi um

phyQXBg%&Egéﬁecoﬁ@lﬁaoﬁ%‘Q %¢qlic ﬁbdoranu%H§9|Q@J|C

acl anples o cal anesthetlc i nc

hydEBQ%%ng hydpachbari de %%Qub%qg%a'nﬁxQMSEQEhb@ftQ@ prodrug
of the tonicity agent include sodi um

1nc§ﬂh@rbg%erghgﬁﬁéﬁnd@”%ﬂQ%t%%'m%%@yglﬁ%%@ﬂ} ethyl ester,

propyl ester, phenyl ester, carboxyoxymethyl ester, and

ethoxycarbonyl ester, which modify a carboxyl group.

Examples of typical prodrugs are compounds which are



Suppositories may be prepared by m xing the conmpound
of the present invention with a carrier for
formul ati on known in the art such as pol yet hyl ene
gl ycol, lanolin, cacao butter, and fatty acid
triglyceride, and with an optional surfactant such as
t radeecr B8] (1188 St &fesutdadenpriiyde Angh § 91 5l &\gi ¢HE conditions
m xture into suppositories through a nethod known in
whidie @rd .ddHO60)ed in "BV IEHRSNIBYT berpgepayed. by, p. 163-
m xi ng the conpound of the present invention wth
1o®pt i pnal i sigetl thw esi general $iyoespl oyeslo) n the art such
as a base, stabilizer, noisturizer, and preservative,
[o@a) form ng the m xture into ointnents through a
met hod known in the art. Exanples of the base include
l'i qrihel paybifhiduradi ¢empetindl af uthe wht ¢ ecbeesmwaxntion
octyl dodecyl al cohol, and paraffin. Exanples of the
regyrreesertkad iae fowtwicde (Bt hyt p-dylr oxtydenzdad Bso ediydmpasses
phydr oxybenzoate, and propyl p-hydroxybenzoate.
a IGatmpl astte meyf bea prepartesl yemgppf yiagd tdnecrystal polymorph
af orenenti oned oi ntnment, cream gel, paste, etc. to a
thegemeral | y enpl oyed support through a routine nethod
Exanpl es of appropriate supports include woven and
[O0dghwoven fabric nade of cotton, staple fiber, or
chem cal fiber, and filmand foaned sheet nade of soft
vi riBfte chrardwed Qlol tiee iyt esent pohyentetdranean dee . produced
[ 0067] The amount of the conpound of the present
thrigugnttihen dedcorsrsstdd dhtochane of Thise ratorefertiiedsed
unit dosage forns is varied in accordance with the
reqgmah it athe Yrtde sdid nch & gy ripsrmap wid tdfe o iisey
. which the conpound is adm nistered. However,
invgerteroal IBRY ivF & ST dosladd FIBITHS tHe bt Rreduced
preferably about 0.05 to 1,000 ny, (oral agent), about
Cthreush 1% WOG Ay ESGERIDA SR ilofer i Hhout M1 thg scheme,

1, 000 (suppository). [0068 The daily dose of |,
the ﬁ&%&{%q‘%\ﬁﬂgg"r&nw e Fi‘t%ov’s@%é‘fgaé“frtﬂ r?sél\%er jided in

i n_accardance with the synptom body wei ght, age, sex,
forEW&?‘&%Sa pati ent and cannot be det erni ned
[OO%quuivocally. However, the daily dose for an adult

dy weight: 50 kg) is generally about 0.05 to 5,000

(p2]09 preferably 0.1 to 1,000 ng. Preferably, the drug

i's adm ni stered at a single daily dose or in a divided

(e.g., 2 or 3) manner. Exanples [0069] Det ai | ed

enbodi nents 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

i nvention thereto. [0070] Exanple 1 tert-Butyl

4- chl or o- 7- met hoxyqui nol i ne- 6-car boxylate (la) [0071]



4- Hydr oxy- 7- met hoxyqui nol i ne- 6- car boxylic acid,
(disclosed in WO 2002/ 032872) (25 g) was dissolved in
thionyl chloride (100 nL), and N, N-di net hyl f or mam de
(5 m.) was added to the solution, followed by

refl uxing under heating for 2 hours. The reaction

m xture was concentrated under reducgdNo,essure and
azeotroped with toluege. The produ s added to a

40|utIO’HOf tert-but oxypot agsi upp g,Lgyfold
- L)Nln tert- buﬁaﬁéglizgszgt) on aR”ice bath,
q/byj§tgyT|ng f urs. &he reaction

16" XTUr eNWas concent rated unfer reduce% pressure, and
wat @r,)( 300 nL) was added th&reto on an ice bat h,

followed by eytraction with n-hexane (300 ni). The
organicegiégé Was washed with s gd SBN
nd dr% er sodi um sul fate, I/l oned by v
oncentratldﬁ under reduced re, to t ere:§
ound | a (10 Leld: 319%. 6

731N, dc?cisét%%f 8. 50f

N
8H&¥>4 03(3H, %), 1. 64@9H $) ESI-
[0072] tert-Butyl

4-(2-fluoro- 4+n|tmophenoxy) 7- nethoxygU|noI|nEg§;r
q) S

car boxyl a Cbnpouqﬁ la (8 \\
was diss \\ %pﬁrolldln 2- 14Jnt), "and
o||30prupy e hylan1ne ( g, gndHO

Sten 4
1H, $), 7 88*MH d, J=4
%}é n12)294(NI(—H)

S BQPo n|trophenol (2. 89 mere he (I8
) The M %ture was heated to 14QC and stirred
f®r h8urs. To the reaction m xture, distilled water
Vitls added on an ice bath, and hekbrétlp tate was
filtrated, to thereby yleld cdﬁq uﬁm'l | S,
yi eld,i ggh/? 1H NVR( QVBO- d6) 8 0 x
8. 75(1R'0. 924 8H2)R18 7(1H dd, J= E‘b 4Hz 2. 8Hz)RB. 38( 1H,
$), 8. 2g
(1H, ddg 3 =8. 8Hz, 1. 2 /7 74(19)t, J=8.0Hz), 7. 55(1
H $),6. 78(1H,d, J=5. ),3.99(3H, $), 1. 54(9H, $) ; ESI - M5
m z 415(MH+). [0074] Kert-Butyl
4- (4-am no- 2-f | uor ophenoxy) - 7- met hoxygni nol i ne- 6-
carboxylate (lc) [0075] Conpound | b (400 ny)
was di ssolved in a water-ethanol (1:1) m xture (10
m.), and iron powder (1.0 g) and amoni um chl ori de
EOO%éTO g) were added thereto, followed by stirring at 0

In the scheme, I 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-




80C for 2 hours. The reaction mxture was filtered
through Celite to thereby renove iron powder, and
water (100 nlL) was added to the filtrate, followed by
extraction with ethyl acetate (50 nlL). The organic
phase was washed with saturated brine (100 nL) and
1) drisedcaveraladi, udosiplouaice, (1Hal)l, owed Ay ceeneentyraldued
under reduced pressure, to thereby yield conmpound Ic
acda33bi g, t it p 2399 du ddt INVRE NS dOB:wo 2002-032872, is
8. 65(1H,d, J=5. 2Hz), 8. 40(1H, $), 7. 48(1H, $), 7. 10(1H, t, J=9
treadds) ,ih .Ghi(c; d GRS &Hz , ph3H)ofuhd8xychloride, etc.
6.44(2H, mM,5.51(2H, %), 3. 96(3H, $), 1. 55(9H, $) ; ESI - M5 nl z
ser38md MY .a [IAGnt t erd -Budndb W-iri=fddiot®-A-HBt{Pe as a
' phenyl acet yl )t hi our ei do) phenoxy) - 7- met hoxyqui nol i ne- 6-
lesairhkpxdalie 1(.1drhe] @074 ¢k iBhemyhpeetyirehlieriode €4. 28f1ux
nm.) and potassiumthiocyanate (1.21 g) were dissol ved
tenpe rageire) tgidfe (&8 yigooct abl eweduby teperiangrat. 70ke
for 2 hours. The reaction m xture was cooled to room
regagnper dtigree ignd .corcenttGtreth nmdgrr afedudeldy pr ésst4e hours.
Subsequently, the product was separated w th aqueous
If gaawiatesd <olO@tli dre of vwodimen ypdrfegeicar Bordie (a0 1, with
m.) and ethyl acetate (50 nL). The organic |ayer was
resggstte d oniaompsatngr atled br iafe N, 206G Mot anld amicsei dsy eray  be
sodium sul fate, followed by concentration under
addegduced pressure, to thereby yield phenyl acetyl
t hi oi socyanate. This product (phenyl acet yl
[00¢%iloi socyanat e) was not subjected to further
purification and dissolved in toluene (8 nm.). A
solAfttissh P IAHL B FofdurPavE iTPaD1i¥he-6t mgbition to
(5:1) was added to the toluene solution, followed by
thegilieavilng S OMBomh t &fSePatd o FHANRY L BFOUReddt iedFo
' re was concentrated under Eeduceg E%essure an
| 0

L , d
conSBrrod ot RESGgR-aica B8NS cof DrmaEhFoRaL sgFaphy Teacted
witbomlothali - Obo0 g a5 30, PIANRELSELS) fi2se, to
cneb2pR2CM 81 0 TOUIRLS), 8.20(1 51, 8 OG0 ol 0Ky (1
21 TR0 TB ML) 44BN, 3. TCRHD) 1 BAL8D o

4- (2-Fluorg-4-(3-(2-phenyl acetyl)t.hi ourei do)phenoxy).-~7 _ .
e B G RO b LE BOWFTE. 01 8y rBEnan qgth acid

halﬁﬁgzNah@gggkase magSﬁ%F%%%ﬁo&%ﬁf%%égh%g%oW%%n%LSSE%gﬁgles

I'oxane y'stirring a
oWl A ThH I pi ihn cti
ot TR, S9LoAghoN o URRLRR. RELALEA", Lifghetel L pycancn,
: i elyd;, 1 799 1- O, — z
oo TRS) Y 11 BTy 8 oR0 Iy d =6 M) BoTBPTvREr
alcoﬂ&ﬁlFtThe alcohol m%% be used in an amount of 1
d,J=12.4Hz),7.74.-7. 73(1H, m, 7. 65-7.60(2H, m, 7. 37-
eqqu§%éﬂU’H%’Z-gglvent—equivalent amount, preferably 10
7.25(1H,n),6.91(1H,d,JZG.OFE),4.O4(3H,$),3.83(2H,§);
equg§51@§t§i%059655t%ént—equivalent amount. Examples of the
base include organic amines such as trimethylamine,

triethylamine, tripropylamine, diisopropylethylamine, N-

methylmorpholine, pyridine, 4-(N,N-dimethylamino)pyridine,



[ 0080]
4- (2- Fl uoro-4-(3-(2-phenyl acetyl)thiourei do) phenoxy)-N
-(3-
i sopropyl oxypropyl) - 7- net hoxygui nol i ne- 6- car boxani de
(1) [0081] Compound e (13.2 ny),
1uBtd S99) OROX YEs DPYA 2fié Nes¢@ididk hidog@carbonate, sodium
4- (5, 6-di met hoxy-1, 3,5-triazin-2- y(g 4- et hyl nor phol i n
calbdyaf Ochedide metysk ade, (hetesnpdh afetliederded $0dasn
DMIMM nhydrate) (8.67 ng) were dissolved in
etH@tid@dy dsof a8 aurf le thdxid®) | o dodiya St | Higratbuioesde.
tenperature for 2 hours. The reaction m xture was
Thelilsd$¢ ety Wears¢@ducesl peEssive, ammchtwad erl was 2a0led
to the residue. The precipitate was filtrated, to
prdferably yi 6 dcd heod ) tvech comggoed do (ddnoumyd yi-€l)d: The
79% . 1H NVR(DWMSO d03:
rea]cz?cj(ﬁﬂr( b e At 1834 1 $) 3 BBl Hed 1335 tep)ed 254 $) , 8
. 39( 1H,
prdfel==do BHz) ,t& BU°LH, ddhd=t2adtzod=RPifElz] s7058- T04908Hhours,
),7.39- 7.34(4H, m, 7. 32-
pref X ) & 53( Iw;9=5. 2Hz) , 4. 02(3H, $), 3. 84(2H, $), 3.
58-
[0@'H0(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 - M5 ml z 605( M) .
Stqgr082] Exanple 2
N-((2,2-D et hyl-1, 3-di oxol an-4-yl)nethyl )-4-(2-fluoro
_4_qup 2 involves a coupling reaction between compound
2- phenylacetxﬁ%thloureldo)phenox y)-7- nethoxygU|noI|ne
anch (2)3) [ 08I SFRY HTIB T GIRAHES| 6L -4) -
of Exa e 1, fromconpound le (19.4 ng),
Contpzv@cbn@e Hy 1y RSt a2 ﬁeﬂ?ettlﬁvaﬁq@a@ﬁ% ©if3.15 to 100
pi), and DMIMM n- hydrate(ll thetltled
e BSRIE 2 R S o (0. % g, IR ooy, with respect

to g"@%%%)l‘ﬁza( Iﬁe$f°8‘Pé6(lﬂHr880§l§n4H§ 6r§|§?)fa§l§2(

per %{‘?ﬁftl,n\] IR RASSEIGE B o, PRSEr. 2FF 2522 e8HoY, Th53pPREC
incgPhe] sbaanic Amines g3 SRR, 50
erigfy %ﬁ%ﬂez ST kgt D "%ywwifer
pyréfi(l%Hﬁ o % hﬁg%ﬁﬁ% R Bgaﬁb%]i% st (59 2-
oY ety ) e 0 e s gl ne &

oxam d
hydrogencarbonate, sodium carbonate, potassium carbonate, and

(I-

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,



Simlar to the synthesis of Exanple 1, from conpound
le (20.1 ng), 3-am no-1, 2-propanediol (8.45 ng), and
DMIMVt nhydrate (12.3 ng), the titled conpound 3 was
yielded (5.1 ng, yield: 24%. 1H NVR(DVSO- d6) 8:
12.50(1H, $), 11. 82(1H, $), 8. 69(1H, $), 8. 69(1H, d, J=5. 2Hz),

chfbfg%éﬁkene, 1,2-dichlorobenzene, N-methylpyrrolidin-2-one,
.1, 0= 6HZ)839(1HtJ48HZ)804(1H d, J=12. OHz, J=2

and %ﬂegh ﬁssﬂlwfd’én),ﬁze?s% o33t smhad. B used alone or
7.26( 1H, n) 6.52( 1H, d, J=5. 4Hz) , 4. 92( 1H, br), 4. 65( 1H, br),

‘%6ﬁg£ﬂé on. The reaction temperature is -30 to 300°C,
, 9), 3. 82(2H $) 3.65(1H,t,J=5.6Hz), 3.52-3.46(1H, m, 3. 43

préé&ﬁ?ﬂﬁ?@@@@%) Eﬂlel\@e%’éléﬂgfﬂhﬁ) is 00086 100
anmpl €
houled 2-gt et ekl 3 (2-tpheny ramety) ) t hi our ei do) phenoxy) - 7

[00vhoxy- N- (pyri di n- 3-yl net hyl ) gui nol i ne- 6- car boxam de
(4) [0087] Simlar to the synthesis of Exanple

Stelyp ¥rom conpound le (16.7 ng), 3-picolylamne (7.79
[11,), and DMTMM n-hydrate (10.2 ng), the titled
conpousice vasthye et deb (Brdupnp £ ye@hphurddhl-4) is reduced
1H NVR( DMSO- d6) 6:

to ThesGH, $)qdilce8 o BInd. (IH3H, t R@<RCOER), 8£68heHNd IO
=5. 2Hz)

gro@ (Yl el Rexif cgied 87157 BH, I8 YR BYadd, U8las 1o -
z),8.02

amn{orH, wdl , i 814z o, 6HON-ACENUH, af 138, Gfz pompsend (I-4)
7.48(4H m,7.39-7.33(6H m, 7. 31- .

doep zsv(tlHrrgl%ieszf(lerPdfrstf 6Hz )04 BH( DK I, 2. GHOUS. DB as
3H, $) 3 .82(2H, %), ;ESI-M5 nlz 596( MH). [0088] Exanple

beq;y ) 4= nltrobenzyl, or 4- methoxybenzyl, as group P,

4-(2- Fl uoro-4-(3-(2- phenylacetyl)thloureldo)phenoxy) 7
catalytlc hydrogenation can be se€lected. When’ iron-ammonium

Ch@%y I\L(s’e(cg)Z Wanwp g]rmoel [ dalnno I _qu}%nq%;l )%%w nol i ngg

o R B oo SR LT s

chlﬁr&'%él n- I(nédc%at?fsl (t);lléedm% e ti tI corfrg dmd N5 Jas
%éz(i%]éHet%)Idldez,Afg\]l e$t)hy%p 61(ro'_l| $E)1 B 65 d’lmeschy'_llz) 8

su%?o =6 OH}h ! QSS%H dd J 2 Otg:sdlvent) %hg%g1§b§beﬁté may

be Zm%p f%’gh §3 %7E¥%%ij%¥: Tﬁé(}gaggign téﬁ%e%a%h%e is
0 t(DZéI,%t(Ot@EI’ Thiést %gTEs?aLgﬁ/s@z saatin tt {&é hic<% 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



Exanpl e 6
4- (2- Fl uoro-4-(3-(2-phenyl acetyl )t hi ourei do) phenoxy) -7
- met hoxy- N- net hyl qui nol i ne- 6- car boxam de (6) [0091]
Simlar to the synthesis of Exanple 1, conpound |le (20
ng), 40% aqueous sol ution of nethylamne (5 pLL), and
corkdiM nhy-dt gt e Thd2 N caene sdhuse@, Vedr Rxample, formic
tetrahydrofuran (1 nL), followed by stirring at 30C
acf®f dmioriiium t o et ebyc yd ek tdiee 1 idd edh eprpsiubfe, may be
(18.4 ng, yield: 96% . 1H NVR(DWVSO d6) 6:
usdd. & (i, ol 83 1H, %) , 28 6 A . wh Vit SH) r SEHHYIH $) .1 to
8.38(1H , d, J=4.8Hz), 8. 03(1H, dd, J=12. 4Hz, J=2. OHz), 7. 58-
1007.&0(#4H Mnths 39%hen hydrogen is employed, the hydrogen
7.34(4H, M, 6.53(1H,d, J=5. 2Hz), 4. 03(3H, $), 3. 84(2H, $), 2.
pre8Z( 3t dngyd e 8HA)], ;t&SI3 NB Mz &HiB(Mt)re {092y Exanpie 1.0
7

MP&- ( ZxBhpdrs- 4£( 3he2 spheryicadeicyupiehnethaindd) pleehoxy) - 7
- met hoxy- N- (net hoxyet hyl ) qui nol i ne- 6- car boxam de (7)
tet309R]rofuran, Sithiylaraderatee Y Mt-hbisiest lofl foxarmgpligld,, and
conpound le (20 mg), 2-nethoxyet hyl eneanine (6 ng),
dinMAWM frormadriates (221 ng)e skerse ldiessod vedyy ilre etdeghallqre or in
m.), followed by stirring at 30C for 1 hour, to
corttharaglyyoryi el d the titled conmpound 7 (17.3 ng, vyield:
83% . 1H NVR(DMVSO d6)8: 12.51(1H, %), 11.83(1H, $), 8. 71-
[00®089(1H, M), 8. 62(1H, $), 8. 54-
8.44(1H, m, 8. 04(1H, dd, J=12. 4Hz, 1. 6Hz), 7. 58- 7. 50( 3H, M,
Step 36- 7.34(4H, M, 7.32-7.27(1H m,
6.53(1H,d, J=4.8Hz), 4. 04(3H, $), 3. 84(2H, $), 3. 50-
3. Jigy /199 ,B. 3B ESI=NB g zplsw{q\ﬂsgf)f.rqmcygzﬂpound (I-
Exanpl e 8 o o
5) Ry 25EDicdt By ITAHAG NI - (12-9) -uoF §e4 tpaoggocyanate (I-
phenyl acet yl )t hi_our ei do) phenoxy) - 7- net hoxygui nol i ne- 6-
6) gg@b%ﬁaﬁqﬂgqggely 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



[ 0095] Simlar to the synthesis of Exanple 1,
fromconmpound le (22.6 ng), 2-(diethylam no)ethylam ne
(14.8 1AL), and DMIMM nhydrate (13.8 ng), the titled
conpound 8 was yielded (12.3 ng, yield: 49%.
1H NVR(DMSO- d6) 6: 12.50(1H, $), 11. 83(1H, $), 8. 73-
2.272%1&@@ 8, 72(d&k$dx$1 54 (dkh &, JE582HEY , BrO4GAk delrd7 the
estle ®HZ) 5 7). 58-ThebHe3ld tlon/ m38r Be3 At dBmelt Irder?2 HabHdnor
, 6.53(1H,d, J=6.0Hz), 4.05(3H $), 3.84(2H, $), 3. 42-
aciHY (Hhdit 2o 205HHH, 18 , da tOdl vt ¢ , Bydr &) 4 &5 Mavhereby
nmz 604 (MN [0096] Exanple 9
thel-d2=dat uioy cedh(Set{eXd pihre Nyt e ced whb g st il D &t ko) phenoxy) - 7

[O(ifﬁ]hoxy- N- ( 2- mor phol i noet hyl ) gui nol i ne- 6- car boxam de
(9) [0097] Simlar to the synthesis of Exanple
1, Yhem Coepoumap |2 {9.16etigy] &= notiphd] | deoetdyd@mioe is
(5.77 [IL), and DMIMM nhydrate (5.88 ng), the titled

preciomeduind & masrngce | etk s ing, condsl Wi o309 Examples of the
1H NVR( CDC13) 8:

bask2. 15811 e$)s G126 Ty dp)qgRrOs (g rta tes3. G yn8. F2(ddd s 8
. 66( 1H,

PO ta, SIEBINY AL LRrgE (el H, aith 101 1 3o rm tiHz ) s o BE( 11, @) Q7 UG-
7.36(4H m, 7. 32-

potﬂsmehmdr@wq,Haddi J=5pipgm u8H0x 14137 ( ZHed bd=g. OHy be
), 4. 18( .

useTH i) a3 PRI (OFH, Im)t 3. 1O Bq)v . S DH R as) 1.1 to

ESI-M5 mlz 618 (MAN [0098] Exanple 10
30 @qclzvra{ll%lrt@ -4- E321p 1 pReRY| 486t yPIVRRSULBCdEOYBhEAGRY) - N

metw&xy@ttwlet Hﬁ%mﬂ%{%x@ﬂ%ﬁ%@]@é} boxdmiexane,

(10 d£L0099] Siml ar to the synthesis of
andEya mftqﬁ%ﬁﬂQ%ﬂﬁﬁﬁhd eég §oﬁﬁ?nts may be used alone

(2-a no t.hoxy) et hanol (4.44 [IL), and
or BMTW%}‘? Grdt8+(5.94 ny), the titled conpound 10 was
OO% ?I ded (3.0 ng, yield: 28%. 1H NVR(DVSO d5) o:
3151(1H $), 11. 83(1H, $), 8. 70( 1H, d, J=5. 2Hz) , 8. 64( 1H, $) ,

° %’%%Hi‘ﬂze) géodﬁ’( THIE 007, SEAPL B8 S Ho (3 ), 7. 38-

depf@%%%fﬁon & BSEARTAI s PRI TG (TR 7 D LR ons-
Exaégﬁ%ksgﬁigﬁg g€%h+§n%§$%g’%ydr%c%H%&uc %%J%I47%etf9 ‘acid,

trifluoroacetic acid, sulfuric acid, and tosylic acid. The
acid may be used in 1IN to a solvent-equivalent amount,
preferably 2N to a solvent-equivalent amount. Examples of
the solvent include water, methanol, ethanol, isopropanol,
ethyl acetate, tetrahydrofuran, 1,4-dioxane, methylene
chloride, and chloroform. These solvents may be used alone
or in combination.

[0054]



[0100] Exanple 11
N- (2- Acet am doet hyl ) -4-(2-fl uoro-4-(3-(2-
phenyl acet yl )t hi our ei do) phenoxy) - 7- net hoxyqui nol i ne- 6-
carboxam de (11) [0101] Simlar to the
synthesis of Exanple 1, from conpound |le (20.7 ng),
N-meehytathylengdiranigle & 75z 1e ANt M, MM nhydt abBenzyl,
(12.7 mg), the titled conpound 11 was yielded (5.4 ny,
or Y4-ehet h@9hen Ayt NMREOMERE6) 8 is preferably performed
12. 49(1H, $), 11. 82(1H, $), 8. 68( 1H, dd, J=5. 2Hz, 2. 8Hz), 8. 63
thfdifld, Jatalytic hydrogenation in the presence of a catalyst.
=2.4Hz), 8.48(1H,t, J=5.6Hz), 8. 02(1H,d, J=12. 4Hz), 7. 98( 1H
The B)ydrdydnat 4 Hhtd 1 Vs Baady 32€ 45, 1% 7P3Oc or palladium
7.26(1H, M, 6.51(1H,d, J=5.2Hz) 4. 02(3H, $), 3. 82(2H, $), 3. 3
hy@ro8i @5 ( 2H) A t28-y3 2 2(E2H R ,uUkBR (i3H,a85)rHAt=IMe mmount of
590( M) . [0102] Exanple 12
0. (N (U 3O vhydr oxygreapant - gdgpdul@- 14y o-ded¢Befdly 0.02 to
pbehyl acetyl )t hi our ei do) phenoxy) - 7- met hoxyqui nol i ne- 6-
5. c@hkoxavirdgefil Zpurde01d3r examplSi,nbyairdgent,h€ormic acid,
synthesis of Exanple 1, from conpound le (37.1 ny),
ammBrerinth - AL 8 g o paed o X €11, 60 nm) 4, 4 -achidc DMINM pdTyelr avay be
(22.7 ng), the titled conpound 12 was yielded (11.5
usay,injas damogg% ofilH NMR(IINBG @) B lents, preferably 1.1 to
12.50(1H, $), 11. 82(1H, %), 8. 74& H $),8.69(1H,d, J=5. 2Hz),
10Q3qggymalents Examples of the solvent include methanol,
d, J=8. 0Hz), 8. 03(1H, dd, J=12. OHz, 2. OHz), 7. 57- 7. 50( 3H, M
ethapqﬁ; Ipqgﬂqgaqﬁl;7typrahydrofuran, ethyl acetate, and
7. 26(1Hrﬂ 6. 52(1H, d, J=5. 2Hz), 4. 80( 2H, t, J=5. 2Hz) ,
qukm Q@y formamide, and these solvents may be used alone
.94(1H, M, 3.83(2H, $), 3. 61- 3. 56(2H, m, 3. 54-
or 3“4 45 n-I\/IS mz 579(M+H). [0104] Exanple 13
t ert - But (2-fluoro-4-(3
eﬁﬁylaa“cet%ﬂnjkilrﬂao‘iﬂr%i'do")% élei“ NETHRSGAU Tl e to
arboxan1do 6 carboxan1do)p|per|d|ne 1- car boxyl at e
200(923)pr[3é%8 tg. AOPar - t ¢ h%h%yﬁ%%%%%n of "B ahpl -1

oty bR SR (0 e e pet e
[OO%@§9 ngy), the tltled conpound
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



13 was yielded (446 ng, yield: 52% . 1H NVR(CDC13) 8:
12.50(1H, $), 9. 24(1H, $), 8. 66(1H,d, J=5.4Hz), 8. 49(1H, $), 7
. 96( 1H,
dd, J=11. 6Hz, 2. 4Hz), 7. 83(1H, d, J=7. 6Hz) , 7. 53(1H, $) , 7. 47-
7.37(4H, m, 7. 33-
so{'vi?{i&q@%gﬁléﬁt LheudED. Ohize lrelddz)ich A3nddd Rrdurdk L1 3-30
to 4203 HoPe 12 rH(13H )6 3. 103H, t THE12: QF) o O20dHi L, 971 to
10.8Hz) ,2.09-1.98(3H nm,1.48(9H,$); ESI-M5 m z
106884 MY) . ptO1O6db Exanpte 44 hours.
4- (2- Fl uoro-4-(3-(2-phenyl acetyl )t hiourei do) phenoxy) -7
- Deé¢hpoxthNo@h pent dodudiyng) gui ankhae{b-ear boxantde thus-
di hydrochl oride (14) [0107] Conmpound 13 (446
formpd wasidlilssbl ded ¢omddiHdCl¢ ) oxanebs op tivdwered f ollfowed
by stirring at roomtenperature for 1 hour. The
reqeiacdd o mxd elrme wase coneent tataet wsderf riddudete include
pressure, and the residue was azeotroped wth tol uene,
organidheaerebeyivich tde tiinhethyebmpownd 1di¢ 06l agine,
yield: 95% . 1H NVR(DVSO- d6) 6:
tr Tr GO Nah B) e 1 14 B Ay &)y B2 BV N th =N -2z h Blde( dhrh B e,
8. 30( 1H
Py 137 réHz ) 4 -8( N2 -10H, reiek; -l Bpy), Ay 6HEY n g, S t7i i SH, apd 7.
37-
colZ igBnH, N . Bergae(d ages. SAT H 9, Jebiumz) | 4. 04-
3.96(1H br),3.99(3H,%$),3.93(2H,$), 3.96-
hydy oI 1HO 3 83/ A9 B up . g a5t , IPBHAH W) ; ESIeqsite,
mz 588(M+). [0108] Exanple 15 , _
CeNYM - LR b AR Wi U ¥ yAg LS TN RSyt 4s-

Sodéiﬁ’éhﬁ%%ﬂ%rt MG 108) pHesdAe 7-ard RAGATA 18t i 1Rt

knﬁéﬁég%%ggh gng%g%pahgé831@ﬁggg%o%g%dlin(%%Sag%%n@a%f 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), 1l~ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (WSC),
diphenylphosphoryl azide (DPPA), benzotriazol-1l-yl-

oxytris (dimethylamino)phosphonium hexafluorophosphate (BOP),



(5 m), and triethylam ne (212 gL) and et hyl
i socyanate (71.2 gL) were added to the suspension,
followed by stirring at roomtenperature for 15 hours.
The reaction m xture was concentrated under reduced
pressure, and the forned solid was filtrated, to

ber At etz i €l -dy 14 &5t et copmpesinid ok Zodomen i wh el d: 81% .
1H NVR( DMSO- d6) 8:

he%ifélg%ﬁljﬂ;}ﬁﬂsﬂlﬂaiﬁé( ()R8, 674 ddhisk =S Btz o B- U IH, $) ,

oxy ik ik i) 1, 181 ) 1ot o pleckrZl ), phép a8 ( BHAQR )7, 35-
7.28(5H, M, 6.51(1H, d, J=4. 8Hz), 6. 45(1H, t, J=4. 8Hz), 3. 99(

b rotd) th) 1, S3( p B3 H, df, k) Ieh Bhth)qrdl 82 (1244 &) ], Bofshosphate (BroP),
2.99(2H, M, 2. 82(3H,t,J=12. 0Hz), 1. 43-

ch 1l 313 (6 Q9(BiH, t ], A7, g HeS S g sza B58{Mp)osphate
[0110] Exanple 16

(PyEr(CR)Fl ubr (@Hide Wty atrarhyd racletsyt )t hi DUt b eto) pheireosdy) = 47( 3H) -
- nmet hoxy- N- (2- oxoaze an- 3-

onel) (UH BRI )i, n&-bardmxard el (116)1) {NILN’ ,N' - Sinmilar to
the synthesis of Exanple 1, from conpound |le (260 ny),

t e tDlanee i ve-asricap ol xedt lam yordiosphgt e t Ayl eariched (1846~
gL), and DMIMM n- hydr at e (159 ng), the titled conpound

dimed hessy Vi & ded- qizpi nmy, - Wi el dd-metgog LnaHp NMR(TVEO- d6) 6:
12.50(1H $), 11. 82(1H, $), 9. 19(1H, d, J=6. 0Hz), 8. 90( 1H, $) ,

hydg orh(lpy i3tes, (ANAMMS, .0517, ge{nQHnﬁ)tlwnamthsr@@chd?nwng
7.33(4H m,7.31-7.26(1H m, 6. 53(1H, d, J=4. 4Hz) , 4. 65-

agemtal(amlrﬁlwsm(\@h s 398N THAR 2L GBI, d,1-

hydzr)oxy@zrafa@@cﬁﬂqtrﬁlafoﬁga 1 HSG(H, AL wsﬁ%fgqualr&mzlde

- 1.20(1H, M ; ESI-M niz 616%, ). [0112] Exanp 17
Hoﬁu( 2 AN, B0 B eCB- (3DBRENGFAE LY ﬂ‘raéfupgl &éfﬁlhéﬁoﬁ?ﬁ??u?ts

of Qetlhdsy 1Y ST 33 Srr &7 SHTFARN Y ety 1) % i 01 oerg=S -

1 SHNeas o BRI 2 FoESPOM (J0F SLamine.

trl%)opy{jﬁméﬁ%)yr ql)?:é)dl(%@lﬁftl)hetl%%gone Mrw or%| deh(o(fé%“er
yrn%ép 240},3\7 1&1%%&%%@%(:1 é‘lé W%/Srly 1n|ed,edlu( %plnrg;], 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.



12.50(1H, $), 11. 82(1H, $), 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, mM, 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. OHz) , 4. 08(
[0+ 1d, J=
1.2Hz),3.83(2H, %), 3.48-3.44(2H, m, 3.39-3.24(2H nm,1.94
- 1088 2H gn 1183-db it 2temt) 3 dxsid M o ed &iddg MHt)e compound
[0114] Exanple 18
(I9)( InAc dtey ltpd qperiiadimredd -ty ) -t (enifdaugrasdedidr 2z0 steps 5
phenylacetyl)thioureido)phenoxy)-?-nethoxyguinoIine-6-
ancc &r,b@ahitden( I®putl5]I) may Searidarduced receyrdinesitwo
of Exanple 1, from conpound le (14.3 ng),
step (4- aWhnoptpergdpnplPynﬁemhahahe h?@r@@mp@mmde (I-5) may
(5.66 ng), triethylam ne (9.21 pL), and
be Dl\lilefmrMé;tOe i(tgs Zevigp) thireagh td @darmﬁalduhdﬂmm/vas
yielded (6.0 ng, yield: 36%. 1H NVR(DMSO- d6)6:
techmismiel MU, BB 821N 1S 18,6 AZH, theT=3mpurst 46()1 1map) be
8. 02(1H
Prody§e=PECOMAINUML) SEF6-47. 49(3H, m), 7. 37-7.33(4H, m) , 7.

31-
[002236(1H, m), 6. 52( 1H, d, J=5. 2Hz) , 4. 23( 1H, d, J=13. 2Hz) , 4. 10

3. GBELABI PETHERE So@m@%)t@ fsqeﬁ@rbt Jeniian and
3.21- 3.15(2H, 2.78(1H,t,J=10. 8Hz)
synghesdpHim-ermesiates) tileg@— frsgtayH% lf%@tfdsf(%%rlfled

thr@u@% gggg&él %n@f%(&%%ﬁlgtgﬁ(gg¥f%fg%gfgg Jgg s (e.qg.,
recrygs gqqég%%frf%é) (P9 76 d?)ﬂph%nlsxcyllla“"lt“hoz’y?w i
chrpma&%%ﬁf%%ﬁ i §Yra%§ CFeRea R BF RAE PeFPaREd

er heatln%nt r 2 hours The reactloné% sten1mQ§

inven ntermediatés” the
concentratdea’ re uce pressure andf azeotrope&

traW% r&%eu%gegh%%még%ﬁ% aﬁﬁ%l% é@t%%>%9 %ﬂXﬁ@%%Eyeof

uct i'staci de was

o BRIk PR e e

thef9 E%“@@rﬁ% §Bl Liag at 70C for 5 hours. The reaction
m Xture was coo e to roomtenperature and

roog@pcentrated under reduced pressure. Subsequently, the
product was separated with saturated aqueous sol ution

of yeAdich! ?l'%%‘do%%n%aﬁ%%at %h@%nﬁﬁ&urﬁﬁd( 18t Ry the

acetate (50 The organic | ayer was washed with

preSahur %een@&bael(slmx@e) wahd dhi 8¢ tavern1SQhatMaceutical
sul fate, followed by concentration under reduced

carPi@$SURRd tAet Rekehyeyinghdnd- Fhuarapheny acetWicty of
th|0|socyanate Thi s thi oi socyanate was not subjected
dosh8e 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



further purification and dissolved in tetrahydrofuran
(20 m.). A solution (20 nL) of conpound Ic (374 ng) in
t et rahydrof uran was added to the thioisocyanate
solution and the m xture was stirred at room
tenperature for 12 hours. The reaction m xture was

t hcoingle nig etk wneles r & By cletbyat esisdiremp ek d hien fidtaredrt .
solid was filtrated, to thereby yield conpound 19a
[0QemR ny, yield: 79% . 1H NVR(00013)6:
12.47(1H,$), 11.82(1H, $), 8. 73(1H, $), 8. 65( 1H, d, J=4. 4Hz) ,
7. B¢ Iwharmaceutical carriers, a variety of organic and
,dd, J=11. 2Hz, 2. 8Hz) , 7. 49(1H, $) , 7. 43-7. 40(1H, m, 7. 31-
ino EE(3H, 791 17 b5 (A1) ) g 160 4L (WitH, @, ahesh . RHirs rda Pz ) e 10831 for
H $),3. 74(2H, %), 1. 64(9H, $); ESI - M5 m z 580( M) .
fofnpriB]f (- iprn -y € aefd. Examples of the carrier
f1 uorophenyl )acetyl )t hi our ei do) phenoxy) - 7- met hoxygui no
fon igveligl fararbedidre jacildlctﬁyoﬁrmmcbimident(,lgzb)biqctﬁmg]a
Conpound 19a (385 ng) was dissolved in 4N HCL-di oxane
dissgiiadmm ;16 b r e thersblautdop 1aas- stdnd exxkamp 80T of
for 4 hours. The precipitate in the reaction m xture

theng rilay diced, 1 e iccherapyr hatelan cigrploiarl al e (vIE
yield: 66%. 1H NVR(DMVBO d6) 8: o
s0 11192z o5 )2 IEN 185 (31 1§ WP B NI R IE =6 . DHON 1§ 168 BIPE, 2
8.11(1H , , ,
buff@ry=pndy 3, s op 6 EeH et -6 2 fHr § A2 58 Y OF MBS 31O,

J=8. 4Hz , L
addif igj9s) SEOf9EPHA RIS SHAL 9 85 TH A =8 0lant 14 o AFgrant .,
a s$e(e%ef8r_-:14il5159rzgg? ESl _’éﬁ@ sta%:ﬁ zl\ékg 'ma[yojézlogo be used.

f612Ljor ophenyl )acet yI ) t hi our ei do) phenoxy) - 7- met hoxy- N- ( 2
oxoazepan- 3-yl ) qui nol i ne- 6-car boxam' de (19) [0121]

ﬁlar to the syop(’j?eeﬁs?li ﬁ‘bao; ExarEp ftzf%fn)ég ledngr the
com%ol)u%td?%lfatrr:htnfé) %gsoegr;r’)cgﬁr%f {% Was w1¥}4 %{egydr at & e(n%q and with
an Yty ot bRl e 6 0 R By JERSCRAs)
o O S0y o5 168/ 1 GEles R & 86k, 6. 5‘7‘-“?‘ EECTES °°
i ERCHRLS) 976171 SRR (a5 e, GIID5) PRVEES

capéu@%%lHe%k 4t%QQ%Hh$% %e%%%%Hk%km%.{% %h%4%%% n) 2. 08-
(iH 1.94-1 1H ,1.79-1.72(2H, m, 1.

[00%340(1H n) 1.29-1. 19(1H n) [0122] Exanple 20

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-propanol, simple syrup, liquid glucose, liquid o-
starch, liguid gelatin, D-mannitol, carboxymethyl cellulose,

hydroxypropyl cellulose, hydroxypropyl starch, methyl



(S)-tert-Butyl 2-(3-fluoropyrrolidin-I|-yl)-2-
oxoet hyl carbamate (20a) [0123]
(S)-3-Fluoropyrrolidine hydrochloride (535 ng), N Hoc
glycine (746 nmg), l-ethyl-3-(3- 0
di met hyl am nopr opyl ) car bodi i m de hydrochloride (1.41
ceDluldse hystrioxybesizDi 1o 820l €hd PO3c hggal@hdn phosphate, and
triethylamne (1.19 nL) were dissolved in
pol et tanely of el &dor{d. mL), and the solution was stirred
at 70C for 1 hour. The reaction m xture was
[O@®hcentrat ed under reduced pressure, and aqueous
saturated sodi um bi carbonate (20 nmL) was added to the
r esixlerep 1¢ ol o Dwelte byl extregtanmn mchudét hyty asetd atle( 19o0dium
m.). The organic |ayer was washed sequentially with
al@i N HClo gD rdd  agrk s st entiatrech ity eger{d0rydr)a teavd ahrli@idim
over sodium sulfate, foll owed by concentrati on under
carlerhuctes, prasisur elauny t erleint ey etaheohpormd 2024:98.<, and
ng, yield: 9.3%. 1H NVR(CDC13) 3:
lagaB{1H, br), 5. 40-5. 19(1H, m, 4. 00-
3.82(3H,m,3.72-3.49(3H m, 4. 10(3H, $), 3. 83(2H, $), 3. 48-
3. mazwlrgs Xt 2J4L{k11r—wﬁ)nt2 qrg:hum(gwmlmgmm%odlum
247(MH) . [ 0124] _
stqagate 476)1- (R forEp TR 1t - 1R3H 3%t ditbrie lyethylene
hydrochl oride (20b) [0125] Compound 20a (98.1
I1l%apt was di ssol ved in 4N HC1-1, 4- di oxane sol ution, and
the solution was stirred at roomtenperature for 4
hoUr&@MR £ % Har iR yFRIF Fnpidtd Fo - 53 JSUWXW%I%‘“
469% .. 1H NVR( DMSO d06:
irogl 38(i8i8 br ), 5. 48-5. 22( 1H, ), 3. 88-

(AP Gt G Sel(zi'ormféfﬁ%&%qwm R oy et
Suc{l)fﬁ(@s- AT PARdIr i) Bk ot 97 e gui n

ol iArll'le%rCa rtloixqetlﬁicg orm&laéloolnzgay 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



Simlar to the synthesis of Exanple 1, from conpound
le (35.3 ng), conpound 20b (14.3 ng), triethylamne
(22.7 pi), and DMTMM n-hydrate (21.6 ng), the titled
conpound 20 was yielded (15.1 ng, yield: 37%.
1H NVR( DMSO- d6) 5:
ce%ﬁ;%e'l_lﬂ 15y Adx B Ay B) ¢ 81 BB(ddt |, ety ditizd t By BAf{d Hy B col,
and diwetn 22 (e S tldt &) , TrdFemta B  2H, m), 7. 37-7. 33(5H, m
, 7. 31-
[006e2B(1H, m, 6.53(1H,d, J=5. 6Hz),5.49-27(1H, m, 4. 27-
4.13(2H, M, 4.08(3H, %), 3. 82(2H, $), 3.86-3. 63(3H, M, 2. 32-
2. OB B ) oieSho MB: idbizs 68y b+ ) pr¢Pd28d b¥Exanypl g 2dhe
4- (2- Fl uoro-4-(3-(2-phenyl acetyl)thiourei do) phenoxy)-7
compound of the present invention with additives such as a

nmet hoxy- N- ( 2- nor phol i no- 2- oxoet hyl ) gui nol i ne- 6- car boxa
pHiiep 1 {24, HOAx9Y, stabilSizedtartemwlcehiey ssgribesiandflocal
Exanple 1, from conpound le (24.2 ny),
anesimtiios lByrTtphcinchoer trainonet gy driotthlog i derough a method
(synthesized according to J. Med. Chem, 1988, 31(11),
knowmsin Xi82)aqty, 62 rfg)erahy aiai e rﬁe{klcslmwou%nd
DMIMW n- hydrate (14.8 ng), the titled conmpound 21 was
lntwaéwéaﬂ(all% A0y, 10 15 e en@59HLn ¢ N CMBDL g 8; Examples
12.50(1H, $),11. 82(1H, $), 8. 85-
of g.rg3(PHYHAY BB S @fﬁle(qutrdluﬁ% SZM%J)UHB @s‘{rﬁirea podium
12. OHz) 7.60(1H, $), 7. 55(1H, $), 7. 55- 7. 50(1H, m) ,
aceytafsa(rsmﬁ @@Hq@@sﬂsatﬁt) Eéﬁaﬁ@(lfﬁ éPfJ ﬁlesﬁf)ab4le@(3r
2H $), 3 96(3H $) 82( 2H, $ 3.59(2H, d, J=13. 2%@2 3. 53-
incd gl qﬁ Pi9% @a‘(mm 3. ﬁéurﬁgzlsec A< G0 AI]
thlr%(a;pt(lﬁ r?é’clrﬂrl aRFABPLSS0REe LI ) O52¢2 2PEEENE AL én(céude

o~ BB ISP S g PR czﬁ%f;&' "85
or ¥ S'Slﬁ{d?ﬂ%‘ R SRR SO (A1 Ty

e (22.7 nmg), and trlethylan1ne (23 8
man%ﬁ% ’ fh 6"‘tce *Eonpound 22 was vyi el ded (6.8 ny,

@ﬁ%ﬁ@?%ﬁ%%%%%&?%%&%%%%ﬁ%ﬁ.by mixing the compound of

the8§§%&%§%ﬁyzﬁﬁﬁﬁﬁ%§%?ﬂﬁ%féf4£¥f§{é¥$@ofrf%%ﬁﬁf§gfgﬁ'pnéan in
eneJ PR U 5 S P A Sl S,
and5%%&¥@+kc1kp¥%%blycerlde, 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



Exanpl e 23 4-(2-Fluoro-4-(3-(2-(4-
f1 uorophenyl)acetyl)thiourei do) phenoxy) - N-(2-hydroxybu
tyl)-7- nethoxyqui noline-6-carboxam de (23) [0133]
Simlar to the synthesis of Exanple 1, from conpound
19b (25.0 ng), 1-am no-2-butanol (10.6 1.1"), and
a mAMIMA Nknoilny df @t €h4 14r 8. nPxanidied idil ethec argraunichA3ide
was yielded (14.2 ng, yield: 53%. 1H NVR(DWVSO d6) 6:
1id21 d7gd e $Fid1. @i1{ 4, B3t Bo BO( U, dyliFde Obzgs8a65( 1H, $) ,
8.39(1H ,t,J=8.8Hz), 8.02(1H,d, J=11. 2Hz), 7. 55-
octiy U9y , F1 QM @H, daind =Fa Oz tn OHE)xampllH L2 ,th=8. 8Hz
), 6. 52(
prazelgvza(ltzﬁvdkmm@@(Mﬁwyﬂ - 1B 04y 103 Bbh 8y, o BEYRH )
hydf @& ydebdodt a5 (2H] g rdpBY-d-Bid 20k ez OBESH, t, J=7. 2Hz
); ESIMS nfz 595(M+). [0134] Exanple 24
4- (QaFambrondg -8y (Re pheayiaeet lyy ) app byt ed dohphenoxy) - N

- (2- ‘
af dnairexyi @ erbt di reyply ) c Fearet hasdygupadt ¢ nesBc catdoxani
de (24) [0135] Simlar to the synthesis of

gerRapl e NP oA coipurd tlerqush 12 mutine method.
1-am no- 2- net hyl propan-2-ol (synthesized according to
ExXgmyet® TherRPIMI1EE | s PooTrt gelpshude raavery 53)d (ponigoven
ng), and DMIMw n- hydrate (30.1 ng), the titled
fakighp diame 24 veé“stfwréd R 55. ﬁlkh@r yiel ghemsigogl fiber, and
1H NVR( DVSO- d0
fllfQ 8565( 1@@8@)6%1“8%?@1@%@6 ghoiatt dvinsl etp)oBlds( 1H, $),
POlB{etJ“%l%%r) BRI 8 %%2) , 7. 57- 7. 52(3H, ), 7. 37-
%3(4H m, 7. 30-
00767 7(1H M, 6. 52( 1H, d, J=5. 6Hz) , 4. 63(1H, $), 4. 04(3H, $), 3.

ggl(ﬁi\% a}#c%u%ts-/%%ﬁﬁr;j ‘[]%%%%?l_gg%x%ﬁpé%el_' $2éser%€'(lﬁrll_lve$1)1tlon
1nco %}{E?:,tu 0169460 e’rgxog%.ecg}ell ?%Jyén}enhc e(ﬁ dorquthe&oosxz}lge_ N orms
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 1is
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 wvaries in accordance with the symptom, body
weight, age, sex, etc. of a patient and cannot be determined
unequivocally. However, the daily dose for an adult (body

weight: 50 kg) is generally about 0.05 to 5,000 mg,



[0137] Simlar to the synthesis of Exanple 1,
fromconpound le (17.9 ny),
1- (am nomet hyl ) cycl ohexanol hydrochl ori de (synthesized
according to J. Og. Chem, 1989. 54(24), 5651- 5654)
(6.57 nmg), and DMIMM n-hydrate (11.0 ng), the titled
prebapaibhbyd @251was V) ebdedg( 8. Rrafiprablet,d.tdUrug is
1H NVR( CDC13) 8:
adiiPnBd€dEed)a®. 256 Ly e, 8266y 1¢bde Job. 2hizy, 8i 6544, £, 8., 2
.23(1H
or t3D=Baditzy, 7. 96( 1H, dd, J=11. 6Hz, 2. 4Hz), 7. 53(1H, 5), 7. 46-
7.37(4H, m, 7. 33-
7.23(3H, M, 6. 44( 1H, dd, J=5. 2Hz, 0. 8Hz), 4. 12(3H, $), 3. 76( 2
H, $),3. 58(1H d, J=5.8Hz), 1.65-1.52(10H, m, 1.37(1H, br);
Ex@gTless nlz 617(M+). [0138] Exanple 26
[Oéééz-Fluoro-4-(3-(2-pheny|acetyl)thioureido)phenoxy)-N
hydr oxyt et rahydro- 2H- pyran- 4-yl ) met hyl ) - 7- met hoxygui no
I|n%egalb%ﬁb@&%ﬁ@H@eQQﬁ)OFO&B@]presenS|hﬁV@ﬁt%@ch%
synt hesis of Exanple 1, from conpound le (241
desryidghdert A Y tek r@wbegwwr%fmmwom%h%we
(synt hesi zed according to US 2005/ 0696358 Al) (89.4
Exaplesr ivgtinh athciel ¢ 1555 NG , Camst DIV - hifek et oo (ty
ng),. the titled conpound 26 was yiel ded (236 ng,
lm&ﬁréﬁ”dm 6% UM NVR( 00013) 6:
12.51(1H, $), 9. 26(1H $), 8. 67(1H, d, J=5. 4Hz), 8. 45(1H, $), 8
[007%(1H
t J=6.0Hz), 7.96(1H,d, J=11. 6Hz, 2. 4Hz), 7. 55(1H, $), 7. 47-

%%‘9(41Hn) 7.33-

o Pp-lE-
2H, 1 64 2H d J= 12 8FE ESI - VS ni 619 NH+
0%6@20] Exanple g? ) Z ( )
i (42—I-chyr r}?y 47 eéhoyyc?@yl afler%é/l é tcar u&%l/ 12 pgc:elchy) /
. - flet hyl nel
(d#ﬁ%ﬁ§¥%&;§£%6g?ﬁd§d6§5§égw.4 Q¥ %ﬁ%e év% é%faﬁf%ﬁaonyl
chl neth suﬁﬁbﬁyl thaneanlnekpgfoﬁmamld %ylam yigs added

to (tjnl% %@Lut%% , DNy et & 120 4T RIS qiéasﬁanedfdf‘ 2

anol
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



m.), and the solution was stirred at roomtenperature
for 1 hour, to thereby yield the titled conpound 27
(20.6 ng, yield: 73% . 1H NVR(DWMSO d6) 6:
12.50(1H, $), 11. 83(1H, $),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 ,
re@uB8d pr846dkem t3. Blereby yield compound la (10.5 g,
7.26(1H, m, 6.53(1H, d, J=5. 6Hz) , 4. 03( 3H, $) ,3.83(214, %), 3
vie¥é(2Bl¥)t, J=6. 2Hz), 3. 42(2H, d, J=6. 8Hz), 3. 07(3H, %) , ;
ESI-M5 mlz 611( M) . [0142] Exanpl e 28
'H-AWMR(@aie) 6+ 4- ( 3- ( 2- phenyl acetyl )t hi our ei do) phenoxy) - 7
- met hoxy- N-o-tol yl qui nol i ne-6-car boxam de (28)
8.8 iHad, @'ﬁ‘lt?ﬂéZ)sy&th@élIé, of , Cofpolndsl, 7f oML Eorpduhd8Hz) , 4
le (32 ng), o-toluidine (7.59 RIA), and
- O Dt h- hyelf 497, £ 1L0EST nigy, m{ pe2 94 (VY conpound 28 was
ielded (19.8 ng, yield: 56% . 114-NVR(400Hz, DMSO dO6:
[0 722151(1H $),11.82(1H,$),9.96(1H, $),8.76(1H $), 8. 72(2H,

J=
telﬂ‘ﬂBWtYih(‘iT—l 2 fuene144- el Geqohepgxy) 58-7e B¢ RYRW Rl Bre-6-
- 7.33(4H,m, 7. 30-
canboy kIt ey (N 2(1H, t, J=7. 6Hz) , 6. 55( 1H, d, J=5. 6Hz) , 4. 12(

3H $) 3 83(2H $) 2. 34(3H $); ESI-M5 m z 595( MHL)
%31 Exarrpl e 29
(S) 4 2 Fl. uor o- 4- ( 3- (2- pheny| acet yl ) t hi our ei do) phenox
) - PR A ok - 13 ﬁ(ﬁ%n% e‘t’?ﬂ?lglsfs%‘t’%%x%ﬂaull\] ol i ne- 6- car

0 am de Ji(gjfrz—o%ﬁ%]o@uﬁdnrﬂ le,azqmc?ncé;})lso Pég;?ls’el’gh;{amlne
h | ef h | (1
(D%?n%;% a%ﬁﬁ R T e %%‘r%ah%r%a%%d to

el ded, el d: 86% . 1H NMR( 400Fh DVSO- dO
th%'zscsb{%%) ’f?sﬁl&%ﬁ%)e g383 f—ﬁt&dﬁ@ ) Csagé(iﬁlargd

foi" g il v) T8 6501 CAG T2 AL oY S A C S oF. 875
ol SO ST o T A OB T, R B 0
theérgbfywégleﬁé%r%a%m_(?% 3J[ 0?444]371829(,2'3';1@1&- P33 67(2H M) ;

'H-NMR (DMSO~-dg) &

8.75(1H,d,J=4.8Hz),8.47(1H,dd,J=10.4Hz,2.8Hz),8.38(1H,s),8.23
(1H,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 (1lc)

[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



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 hoxygui nol i ne- 6- car boxani de (30) Simlar to
the synthesis of conpound 1, from conmpound e (30.0
80D or22amoudsl- (2haetbydt2dnl mi et n220lab- ¥l ) ekRaaothrough
(12.7 mg), and DMIMM n-hydrate (19.7 ng), the titled
Celcionpaumdc18raims nemddedi {S1.owder yiatd: w8384 . (100 mL) was
1H NVR( 400Hz, DMVBSO- d08:
addéersgﬁ( 1 $) £ 1L BA(LH, ) ] 8068 Ty o358 @Hzgn 8y B 144, 1%y ]
aceaB3H 1K MMnI8. 03(hH, dryahl cbEHNR SE. HA-S7 Wa{®d, Mith 36turated
7.33(4H, m, 7. 30-
brine26(UH) mL)6.Br 1H, b =5/6HAQBL WY (SH, T Ues6. BH)Qwe B4y
3H,$),4 .00(3H,$), 3.83-3.82(3H,m, 3.78-3. 70( 2H, m) ;
CONESINING o BAGIMN L §DIAS] Beapiee 31to thereby yield
(5)-4-(2-Fluoro-4-(3-(2-phenylacetyl)thiourei do)phenox
compauyd -1y dro3dy Hist a2 A -92%et hoxyqui nol i ne- 6- car boxa
m de (31) Simlar to the synthesis of conmpound
"H-MMRf(P¥FOcdapdund | e (81.7 mg), (S)-2-aninobutan-|-ol
6&3()(2 8 FILL and DMTMVL&gydrate (53.7 ng), the tltled
ril’éblﬂwdj@l AeEs YA - eld! (89. 6 4yl i<l d7 gBohHt, t,J=9.2Hz), 6
NVR( 400Hz, DMSO- fﬁ?
5512”*5(95@%@)3 -PHZR X PHZg), B 48( 1H, d, J=5. 1Hz) , 8. 55( 1H, $) ,

6. 4J4:(§.P’GFIE)f,58.5c}2<(2ﬁ4,5dd,3391?2<.3éhz%)y.%% (SH s U2 7
36- .

3854M550 4H, m), 7. 31-7. 25(1H, ), 6. 51( 1H, d, J=5. 4Hz) , 4. 75( 1H,

[Oon’éé. 6Hz) , 4. 01(3H, $), 3. 92- 3. 85(1H, n), 3. 82(2H, $), 3. 52- 3.

dr tetrahydrothl 0 hen 3- 1) 7- met hoxy
carbg% 12 )é % rboxam de (32) Simlar to the
[OOZ At | hesi s of conpound 1, from conpound |le (25.7 ng),
am not et r ahydr ot hi ophen 3-0l hydrochloride (16.9

ng)P'he We% 4 tl%%%&%ngou@%'mggn%ﬁJw%%mﬂg ,
thlggya%b%gdélg§%©g%%?ﬁ@%?@ﬁggﬁéngSQ“d%k%tonltrlle (15 mL),

12750(1IH, $), I1 81(1H, $), 8. 71(1H d, J=5. 2Hz) ,

1
o B g BB Al S 5B8, BOHE, TRB RS 57
m1xtuZe5QQ%Hc6%igd3@b room temperature and concentrated under
25(5H, m, 6. 54(1H, dd, J=5. 2Hz, 0. 8Hz) , 4. 37(2H, d, J=4. 8Hz

redhcédoéQessure Subsequently, the product was separated
3H, $), 3.83(2H, $), 3. 10( 1H, dd, J=12.0 ,4.4Hz), 3. 02(1H, dd

w1thT%$$Hué Ea%d&htgdsgoZu@36%HoE)s%@ﬁuﬂﬁh@@%d@%@&ﬁ@bonate

(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



Exanple 33 tert-Butyl 2-(4-(2-fluoro-4-(3-(2-
phenyl acet yl )t hi our ei do) phenoxy) - 7- met hoxygui nol i ne- 6-
car boxam do) acetate (33a) Simlar to the
synt hesi s of conpound 1, from conpound le (65.2 nyg),
glycine tert-butyl ester hydrochloride (18.9 ng),
(pIRMIWM de hy et 2o { SO Pama@f) ¢ ) angs tridet hybdatbed (42. further
gL), conpound 33a was yielded (67.2 ng, yield: 90%.
pudtE NMR{ AOHI CODilBI Bt ved in toluene (8 mL). A solution (12
12.51(1H, $), 9. 28(1H, d, J=4. 8Hz), 8. 66( 1H, d, J=5. 6Hz), 8. 59
mL)X 1¢f brgmpound 1lc in toluene-ethanol (5:1) was added to the
, 8.51(1H, dd, J=4. 8Hz), 7. 95( 1H, dd, J=12. OHz, 2. 4Hz), 7. 46-
to TS 5410t T70r82- 7o PR3 Yy 65 dik i al, J=dr 8biz, HeRpzyadure
24(2H, d,J=4.8Hz),4.16(3H, 9$),3.76(2H, $), 1. 53(9H, $);
foIiES! -IMBing z 1@ Mab-ot o] 48]x t2ured waz- Fangreo-t4-a(t3ad 2uphee
| acet 1)t hioureido)phenoxy)-7-
redretdrb)xyps Note rend-par bokedri doje@esh i €1 bicd¢a gel column
hydrochl ori de (33b) Simlar to the synthesis
chigfmasorepmmyy | esl¥grm coifpowridh BBaa ¢S5 t7e hg) to comporiv vield
33b was vyielded (37.2 qg gleld 639 .
comppUNR(140 0t DVRG- doige 1
12. 55(1kl$g 11. 86(1H, $), 8. 98(1H, d, J=6. OHz) , 8. 87( 1H, dd,
"H- NMB 6HRZ13)
8. 76(1H 8. 12(1H =12. 4Hz F%g 74(1H $),7.6
12 4@{2 71}{:@( 218 ,{50 ABe )7 %zﬁ%q%s 7,%219 dd, J=11.8Hz,2.0Hz),
6.91(1H,d, J=6.4Hz), 4. 09(3H, $), 4. 01(2H, d,
7. 831451%%2) 35813'( 2H, $): ESI-MB m z 563( M [ 0149]

- 34O (72H l;{)uo (3 (24phle8né/3!Hacsetyl)th|2oHurSe| do) 4heepHoxSy THT-Ms

oxy-N- (2-(2-met hoxyet hyl am no) - 2- oxoet hyl ) qui nol i n
m/%rag}(ﬁﬁhgzoxanide(SS) Simlar to the synthesis
O¢; compound 1, from conpound 33h (50 ng),
&ethoxyethaneanlne (11 gL), DMIMM n-hydrate (34.6

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

oe

yield compound le (67.1 mg, yield: 79%).

'H-NMR (DMSO-dg) &:
12.54(1H,s),11.86(1H,s),8.98(1H,d,J=6.4Hz)8.70(1H.s),8.11 (1H,
d,JdJ=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 (MH") .



1H NMR(400Hz, DMSO d6):
12.51(1H, $), 11.83(1H, $),8. 76(1H, $), 8. 75(1H,t, J=5. 4Hz),
8. 71(1H
,d,J=5.4Hz), 8. 06-8.00(2H, M, 7.59(1H, $), 7. 57- 7. 50( 2H, m)
, 7. 38-
[00B®6(5H, M, 6. 53(1H, d, J=5.4Hz), 4.07(3H, $), 3. 97(2H, d, J=5
.4Hz), 3
4 - (B2 )~ 8- 3B~ R 3F{SH 19 B B0 th PA(2H, 09 ), h 25430 4N -$) 3 -
; ESI-M5 mfz 620( M) [ 0150] Exanple 34
1 sdiB) ol I Re ok M- {-3rd 2 hyanyd raciet ngd ) 4 -hi antls et ahol) geh e lox
y) - N(2- (2- (hydroxymet hyl ) pyrrolidin-1-yl)-2-oxoethyl) -
[00B1] nmet hoxygui nol i ne- 6-carboxam de (34)
Simlar to the synthesis of conpound 1, from conpound
33torfdurmy)le ( Q)3 Wy i) i db 1 Loyt opdbaobp ¢ Mdmghe , (9.11 uL),
DMIMM nhydrate (30 ng), and N-methyl nor phol i ne (24
and i4-) (5 téred inert hagk yoonypUind: 13142 Zers- 3 yell Jdeld- {2 ynigporpholine
yield: 60%. 1H NVR(400Hz, DWVSO- d6) 8:
hydir@@tl(ciH,dsr $)-hyd 88l H,(bespi8ag8er referred to as DMTMM:n-
8.83(2H,n),8.72(1H,d,J:5.1%&),8.04(1H,d,J:12.2FE),7.63
hydratqﬂ(@&q@ﬁ mg)3gere dissolved in tetrahydrofuran (1 mL),
7.26(5H m,6.54(1H d, J=5.1Hz), 4. 74(1H,t, J=5. 5Hz) , 4. 39-
£ 014, 0p(C RS 1. T8 g B TQO) , ETIB{BH S 4052 hours. The
3. 95(1H, n) 3. 84( 2H, $) 3. 56 3.41(3H, m, 2. 02-1. 76(5H, m ;
reapgioqus MRyt V646 (VAR c{ ﬂ ep[ﬁﬂ@f duced pressure, and
N-(2- (Et hyl (2-hyd 2- et hyl I 2- t hyl
wat)er4W@(z> adyde(d toy trh%xyresJCri%e Y Ef)glgp%/)r)e?:rlnpg%)ate ?v)ége y

fluoro-4-(3-(2- phenylacetyl)thloureldo)phenoxy) 7-
£1 Lirged Sl quich ShieteRd. dardekalisdeé (@B compoung] pf | @l 1% ma-
the che3|s of conpound 1, from conpound 33b (35.0
quﬁﬁ P=et hyl ami no) - 2- nethylpropan 2-ol (17.1 ng), and
-hydrate (19.4 ng), the titled conpound 35 was
"H- W%l B%O(QQ% ng, vyield: 329%. 1H NVR(400Hz,

12. 200860 ody 82 & fp. /&) 68 it e T PHE §a O Ty ) 8- 39
¢, A2 AR 5, & 03 0 3514, 7 @23%4,0@7.39_

AH ), 7. 21- 7. 25( 1H,
730 ‘%‘ é@(% 3 (_J 5m6l—|z) i 52

) AR DR 4 0000), 359, B 3020l -

3.5%8%%2&5&3%' @36, ekt pulyls %OUE (3% (luqro-4 (93 (2-

éet'yl)'t |oure|do phénox t hdx qU|noI|ne 6-

1.6§q&ﬁ9mrﬁ1d@)9m699@09a%eo@%%sz 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



Simlar to the synthesis of conpound 1, from conpound
le (100 ng), alanine tert-butyl ester hydrochl oride
(47 mg), and DMIMM n-hydrate (71 ng), conpound 36a was
yi el ded (109 ng, yield: 87%. 1H NVR(400Hz, DMSO d6) 8:
12.57(1H, $), 11.89(1H %), 8.76(1H, d, J=5.2Hz), 8.65
(14.MHnP), & BHdlihetdhy1J35.2kE)oxdBLak(- 4-4H,) ntht hbrkbhndia) , (13.5
7.60-7.30 (84, m, 6.60(1H, d, J=5.2Hz), 4.08(3H, s),
L)3. SQ{R MMM -3 -kt & A1 1036 1Rz, 3 -tBHz)ed SomfAAd 2 was
t, J=6.5Hz), 1.47(9H,$);ESI-M5 mz 633(MH) [0153]
yie2-det ((B.H uey,0-v4-(13t:( 228henyl acet yl ) t hi our ei do) phenoxy
)-7- net hoxyqui nol i ne- 6-car boxam do) propanoi c acid
'H-hyeroobhordde (36b) Simlar to the synthesis of
compound |l e, from conmpound 36a (95 ng), conpound 36b
12 s I, &) ded 22 Hygs,) ,\B -e6d:1HLQRYAHI=5. 4Hz, 0.8Hz) ,8.52 (1H, s) , 8
1H NVR(400Hz, DMSO- d6) 8; 12.55(1H,$), 11.86(1H, 9$),
. 238.194 (t1Hd=5d,6H¥35.7919%) (,(1 H§ 88 (THA 1 .9H z , =584, ,t7,. 53 (1H,s) , 7.4
J=5.9Hz), 8.11 (1H, d, J=12.4Hz), 7.69-7.58 (3H, m,
6-T7.3384H., 28 (,5H,32m)7,. 28. (SH( IH,, &d,4 A(35L, 9z )} =74 208()3 81,4 35) ,
3. 84(211, $), 3.54(2H, td, J-6.7Hz, J=6.7Hz), 2.55(2H,
4. 38, (L¥=61) 714z L;3ESI- 098 14, m) 5747(1I9W3H[ @]2545]-79‘
I\I-(S(Drrethylamno-S oxopro7y 2-fluoro-4-(3-(2-
3. TgHeky Ma ¢ &t- A7) (2, Gu eitd OEh e Foxy) 27L, tRodPdditnsl)i de46-(1H, s
car boxam de gsgé Simlar tQ t he synthesis of Exanple

» 11 39(2dmSe a g 366 €30 (M) ) - di met hyl ami ne
hydrochl oride (6.0 ny), DMTMVL nhydrate (20 ng), and
[O0RAret hyl nor pholine (16 ill,), the titled conpound 36

was yielded (21.2 ng, vyiel d: 689 .
ExafRlRVR( 400Hz, DVBO- d5) 6: 12.51(1H, $), 11.83(1H $),
_ 8 72(1H s) 8. 70(1H d, -1, t,
FzE droxypro ,)_ ] .25 (8H, m),

; 'Zjin%)\lﬂs) ne—-6-

85 3H 261(2H t, J64Hz) ESI - M5 n12 604(Me)
EéEé@ié&#—Ex§§§|e 37 4-(2-fluoro-4-(3-(2-(4-
[OO%SH’or ophenyl ) acetyl )t hi our ei do) phenoxy) - 7- met hoxy- N- ( 2
nor phol i noet hyl ) qui nol i ne- 6- car boxanm de (37)

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 yielded (5.1 mg,
yield: 24%).
'H-NMR (DMSO-dg) §:
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").



Simlar to the synthesis of Exanple 1, from conpound
19b (523 ng), 2-norpholinoethaneam ne (171 ny), and
DMIMM nhydrate (360 ng), the titled conmpound 37 was
yi el ded (462 ng, yield: 73%. 'H NVR(400Hz, DVSO- d6) 6:
12.47(1H,$), 11.82(1H, $), 8.70(1H, d, J=5.2Hz),
[0@&0(1H, s) 8.53-8.48(1H, m, 8.02 (1H, d, J=13.0Hz),
7.59-7.48 (3H, m, 7.43-7.33(2H, m, 7.24-7.13(2H, m,
Exdm@¥H WH, d, J=5.2Hz), 4.07(3H, s), 3.84(2H $), 3.63-
3.59(4H, nm), 3.49-3.32(6H, nm, 2.50-2.40(2H, m; ESI-M
4 — (U -7 1636{dVHH) ( 05 h dxdmalesr 38 thioureido) phenoxy) =7~
(5)-4-(2-Fluoro-4-(3-(2-(4-
me tfHaxor-ophignd daicet 34 y) lints tduyrlei qilo)rphieimeecys ~de-rido saydirdsx vy
tan-2- y1)-7-nmethoxyqui nol i ne-6-carboxam de (38)
[0087TH | ar to the synthesis of Exanple 1, from conpound
19b (50 mg), (S)-2-am nobutan-1-ol (12 H), and
DVIENM inleyd riadt e- (e84 yrghhestihe afi tHseduwlonplount @8 avagoound le
yielded (25 ng, yield: 45% . 211- NMR(400Hz, DMSO- d6) 6:
(16L2. 48)(,18,-shkroly Emi82 ((TH,7SinD)),, &red DMINM -ch-hydraf.e?
Hz), 8.57 (1H, s), 8.13 (1H, d, J = 8.3 Hz), 8.03 (1H,
(10d,2 3g3 1302 P@Izl)tleﬁ 3aieesle 31Hwaﬁ) YIRlZeq 214, Ideng,J vield:
8.5Hz, J = 5.6 Hz), 7.22-7.15 (2H, nm), 6.52 (1H d, J
44%3.5.2 Hz), 4.77 (1H, t, J - 5.6 Hz), 4.03 (3H, s),
3.93-3.86 (1H, m, 3.84 (2H, s), 3.55-3.48 (1H, n,
"H- GMR5DESQedéﬁH n), 1. 72 .63 (1H, m, 1.53-1.42 (1H
g 066 Hz SI-I\/Sn1 595( M)
12. p@lgﬁ]sgx &pﬁé @@ ﬁgp@ypl (1H, t, - 6Hz) , 8. 69(1H d, J=5.2Hz)
(2 f |l uor o- 4-ni trophenoxy)- 7- nethoxqu|noI|ne 6-
, 8. égrggxylgf- -@8gay 8-°7 (1H, Sy §mYbetifydd, J=4.8Hz, 1. 0Hz) , 8. 02

wi@EﬂQ'pgfl%g7#?%%83}73363@%%( oo U T s TSt Eee

7.4% {Q{Hg?qrg p L?L&IOS%H 936@?35 ?rir_];j conpound 39a was
O Eg s, e
82] 2§?(S’és %Mé?gn]@?%%m*s)%lésfl—lz) ,4.06(3H, $), 3.98(3

[0088]

Example 5

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

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

carboxamide (5)

[0089]

Similar to the synthesis of Example 1, from compound le

(18.8 mg), N-(3’-aminopropyl)-2-pyrrolidinone (12.2 pL), and

DMTMM-n-hydrate (11.5 mg), the titled compound 5 was yielded

oo

(5.5 mg, yield: 25%).

'H-NMR (CDC13) &:



Met hyl
4- (4-am no- 2-f| uor ophenoxy) - 7- met hoxyqui nol i ne- 6-
car boxyl ate (39b) Simlar to the synthesis of
conpound I b, from conpound 39a (275 ng), iron powder
(206 ng), and ammoni um chl oride (275 ng), conpound 39b
12 VB3 ( Vi £ Xewl. 4881 %), &i Bb (LH 74298. 65 (1H,d, J=5.6Hz),8.53 (1H,
1H NMR(400Hz, CDC13) 8:
t, B=83(HH), $) . B 68{ 1l ATIED. @z,) J72 4B8{AH, B)57(1B(4H 1, 458
.4Hz), 6
7.3 b6{H M)A} 3A1. 6Hz, 2. 8Hz), 6. 50( 1H, ddd, J=8. 8Hz, 2. 6Hz, 1.
OHz), 6.
7. 32, mdd, 0753 OHZ, d,. 2+¥.) 4 iz J0AG 34, §)H 319, 7(3H, &)z 3L 8A{2H,4. 17 (
sbr); ES I-M5 ml z 343(M+) [0159]
3H 4 )( A3 Ahe (3,25 f | oFDphenoxy) - 7- met hoxyqui nol i ne- 6- car bo
xylic acid (39c) Compound 39b (1.0 g) was
3. Edded nt)o Tetthahiol t (I8 Mhz) @@&Mfam7s@murﬁ 86 (2H, tt,
hydroxi de (650 I1i) and water (400 ;IL) were further
J=tadtien) e TetlRMT ot/ pvietd B4H'Stirring at room
tenperature for 2 hours. After conpletion of reaction,
[0®N Jaqueous hydrochloric acid was added to the reaction
m xture, to thereby adjust the pHto 3, and the
Examreld rﬁtate was filtrated, whereby conpound 39c was
[ eI ded (862 rrg, yi eI d: 90% 1)1H NI\/R( 400I—)|z DI\/BO d)6)8

I H i nmz 329(MN
O[0160] 4- (4 (3 (2 (2 Fl uor ophenyl )acetyl t hi our ei do) - 2-
[0 97]ddoxl i caci c1(39d) Si m lar to the synthesis of

i S0 SURSS d y ror e

sol vent m xture of N, N-d| rret hyl acet am de (30

79 )trol4fn & GO HiL)SO it Bt %a}et( lrﬁ_“)lneca(rSoéWI'l gy -
I d d d
hy%@%em(%%l ; ugqee}%rségtf g UC e‘(c?% n a S eq&eﬁql’
fol&%?u%tdF%&ng&tl}%%g{ %”gseo ” fhcﬁto'u%r,‘ b0l eny yield the
tltle%lor d)%cet]}ﬁl ur.8i ). phenaxy) - N- (2- hydr oxy- 2
met %pr opyl) et dx

qui nol i'ne- 6 car boxam de (39)
%t%“ b@ég—@*-eﬁmgsaid?;: ?tSZWS) " and T am ho-2-
12. %ﬁefiﬁﬂg (@3 193 %H (s% 8"‘635)2%“!‘% oy ﬁw%?lfgd@%ﬁé%c .38 (

,d,%244% ]z .)o %HZ%( 11*4'%28)4%28 b (oHé& e 513 = 5.1 Hz)
8. 59 d, = 11.5 Hz,

7.5%.(41@4“ 79 @@ (1H s) 7.44-7. 15 (6H, m, 6 44( 1H, dd, J

, 1.2Hz), 4.13 (3H, s), 3.79 (2H, s), 3.57
7.3@%*21&4 ,%.%3%?9) d,2=57 2L, 9)..08 33, HBH D) Er, M W B4 (31, 4
,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)




[0162] Exanple 40 (S)-4-(2-Fluoro-4-(3-(2-(2-
fl uorophenyl)acetyl)thiourei do) phenoxy)-N-(1- hydroxybu
tan-2- y1)-7-methoxygui nol i ne-6-car boxam de (40)
Simlar to the synthesis of conpound 1, from conpound
39d (121 ng), DMIMM n-hydrate (83 ng), and
[00%312-am nobut anl-ol (28 ng), the titled conpound 40
was yielded (84 ng, yield: 61%. 1H NVR(400Hz, CDC13):
12. 8d4hiHarsyo Oha5s@hbhes)s B8f6Fxbhpled]l, Jcombpolntizle (20
8.64 (1H %), 8.03 (1H,d,J=7.6Hz), 7.97 (1H, dd, J =
mglll. B-rEth@x Gélzhy1&ns&dm{del, (6)mgy, 4BMTMEAn{bitiraje (22 mg)
6.45(1H,dd, J = 5.1 Hz, 1.2Hz), 4.12 (3H, s),
weBe 86{d$bhyed. 719 ¢2hhns), (B.WB[ 1Hf0o}]loBe@7by1skitying at
J=5.5Hz), 1.82-1.60 (2H m,1.07 (3H,t,J=7.5Hz); ESI - M5
309 £BO8( Md)r, [lG3]erdvanpleel Athe titled compound 7 (17.3
(S)-4-(4- Am no- 2-fl uorophenoxy) - N- (1- hydr oxybut an- 2-y1
mg,) -wielaethdkyqui nol i ne- 6- car boxani de (41a)
Simlar to the synthesis of conpound 1, from conpound
H-300R (U0 -wg) §: DMIMM 1Ry di al . 8320Hpg) , 8 and-
SL]'Z am nobut anl-01 (113 pi), conpound 4la was
8.684 féler@l (&9672@4 ' 1 e$d2481% . 1H NVR(DVBO d6) 6: 8. 64
J =

(1H, Hz) 856@&21Hs&812 (1H, d,
8-‘84(31%!9 87@541 J(fiHid sy517 (]1{—5 3- 5897 (OHEYH, 8] 56- 36-

(1H, dd, J = 13.3 Hz, J = 2.3 Hz), 6.50-6.43 (2H, m,
7-%“542'1'(@H,7s32,‘74 27B(¥HA) 1| J = 5.5 Hz) 4.01 (3H s),
3, 05:3,8 M, 3563 4 3. 46-3.38 (1H,
6. 37 (1H, gl 6824%144 G { Pir%>4r-31 % %fiH? m-°@793 (3H t,
J

5 it BB T 7, 0

oc{%ﬁ]or ophenyl ) acetyl ) t hi our ei do) phenoxy) - N- (1- hydr oxybu

2- yl)-7-nmet hoxygui nol i ne- 6-car boxam de (41)

Exa ;ri] a% to the synthesis of conpound id, from conpound
0 ng) and 3 fl uorophenyl acetyl th| oi socyanat e

ca %@ 84)4736(1H n) 723709(3H n) 652(1H
4.77(1H, t, J=5.5), 4.03(3H, s),
[00?53 “3.84(1H, m), 3.88(2H $). 3.54-3.48(1H ),
5-3.38(1H, m), 1.72-1.62(1H, m), 1.54-1.43(1H m,

O %ei(nﬁ'iart td - t%)éﬁgﬁé\@ﬂgf 55%5&&;%@ iO%Jm %ﬁ%\ﬁdd le
2246(§1<ﬁm 0+ 2711 401 2RNE NI N ey dr0X ¥ 2ir et Ryl LT - 1 -
hydrate (13.8 mg), the titled compound 8 was yielded (12.3 mg,
Cyield: 49%).
'H-NMR (DMSO-d¢) 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(4H,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(6H,t,J=7.2Hz);ESI-MS m/z



met hoxyqui nol i ne- 6- car boxam de (42a) Simlar
to the synthesis of conmpound 1, from conpound 39c (103
ng), DMIMM n-hydrate (104 ng), and 1-am no-2-
nmet hyl propan-2-ol (42 ng), conpound 42a was Yyi el ded
(66.3 g, yield: 53%. 1H NVR(400Hz, 00C13): 9.27 (1H,
604)MHE..64 (1H, d, J = 5.2 Hz), 8.26 (1H, sbr), 7.52
(1H, %), 7.02 (1H, dd, J=8.4Hz), 6.56 (1H, dd, J =
(0026DHz, 2. 8Hz), 6.50 (1H,ddd, J = 8.8 Hz, 2.8Hz,
0.8Hz), 6.42(1H,dd, J=5.4Hz, 1.2Hz),4.12 (3H s), 3.82
Exdqriddeb®), 3.57 (2H,d, J=6.0Hz), 2.70 (1H, sbr),
1.33(6H, s);ESI-M5 nfz 400 (MN [0166]
4- AL {Seg-24  43-C2 arvlophehyd g ager v ) dbrelde) gdogn@xy) -7-
f I uor ophenoxy) - N- ( 2- hydr oxy- 2- et hyl propyl) - 7-
me et 10Xy (4 1mod § wee Bi e hoxbndwen¢ d)e-o6-—carbSGiamide t)
the synthesis of conpound id, from conpound 42a (55
[0GR)] and 4-chl or ophenyl acetyl thioisocyanate (43.7 ng),
the titled compound 42 was yielded (41.3 ng, yield:
4995 1 H INVRE 400¢zs DVEG: 9163 304 2Ex@np ¢, 1 g) fram, §ugdend le
s), 8.71(1H, d, J=5.4Hz), 8.67 (1H, s), 8.35 (1H, t,
(9 JF=6udlHz )3 @ izh ¢ Uioak hl adin®@HZS) ., 7 7. 158)- 7. o481 (BHE MY n-
7.43-7.32 (41-1, m), 6.55 (1H, d, J = 5.4Hz), 4.04
hyqrage s§5- 88 gu)(2Hhes)t 1glegb-pmep i, 9 fjas . wisthdedbr§3. 3 mg,
. 1.15(6H, s);ESI-M5 mz 611, 613(M+) [0167] Exanple 43
yielsy: 8Q4%-+(3- (2- (4- Chl or ophenyl ) acet yl )t hi our ei do) - 2-
... Tl uorophenoxy) - N- (1- hydr oxybut an- 2-y1) - 7- met hoxyqui no
H-NMB-(6PCls &y boxam de (43) Simlar to the

1o S P ESTERS s L1 S oA 4 (2.9 s o,

! . G- T gy
d, f[qt_iq%‘\d@‘:, ?ﬂ%&tﬁ% ,4&%?1 ). &laed (22 9y ) elyd:, 3409

85( 1H, $) ,.8, 63( 1H, d, J=5. 6Hz) , 8. 07( 1H, dd, J=12. OHz, 2. 4H
7'3%(,4%{'\%{5 '?7)1'& ), 7. 50-

7. 7H M, 6. 1 1, J=5, 4Hz, Hz) , 3H, 3$), -
7.2% @%m, o @%g@ﬁ’f’_g.gg%;ﬂfﬁ&ezg oy 3@7@{@52}?—_4 P8, 118
2 22(1H m -1, 80- 1..73( 1.,65; _ ) _
HSH T L T sy T GRS 52 Ry G ST
611,.613+MH) [0168] Exanple 44
m/z4%é§j%%{ 2-(2,6-Di fl uorophenyl)acetyl)thiourei do) - 2-
[Oofljorophenoxy)-7-nethoxyquinoIine-6-carboxy|ic acid
PE a) Simlar to the synthesis of conpound id,
Exahﬁgg!q@npound 39c (98 ng), 2,6-difluorophenylacetyl
thi ol socyanate (128 ng), and a solvent mxture of
)-NANG - (2-

4- (M- dipethy! acebamde (bR P19 iRl MeRe  Ghen
hdeBQ@%%ho&%4%tﬁ@i)&heh@%h%%%huinoline—6—carboxamide (10)

[0099]

Similar to the synthesis of Example 1, from compound le

(9.7 mg), 2-(2-aminocethoxy)ethanol (4.44 pL), and DMTMM:n-

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

'H-NMR (DMSO-dg) &



[ 0169]
4-(4-(3-(2-(2,6-D fluorophenyl)acetylthioureido)-2-
f 1 uor ophenoxy) - 7- net hoxy- N- ( 2- nor phol i noet hyl ) qui nol i n
e-6- carboxam de (44) Simlar to the synthesis
of conpound 1, from conpound 44a (143 ny),
12 DMITMMI Ns hydr ag 8((@psps . 7@ ¢ 1H @y phol 2nopl baseanine) (149 (1H
ng), and N, N-di net hyl acetam de (1 nL), the titled
, t coapormel) Ag vasly| &) getl (103) np. 5§+l 80 (80%) , 7.38-
1H NVR(400Hz, DMSO-d6) : 12.35(1H, sbr), 11.98(1H, sbr),
7.34 (O I, d,30=5.311z), 8.70(1H, s), 8.50(1H, t,
J=5.4Hz), 8.03(1H, dbr, J=13.5Hz), 7.57(1H %),
7. 271 6IH,M B9 352 (1§ ,d 7JA8- THAD, 4 262 (1Y, £ fISI(AME) d4.04 (3H,s), 3
J=5.3Hz), 4.07(3H, s), 3.98(2H, s),3.62-3.58(4H, m,
.8 B(H0-3). AA(ZH 25, B=#768z 208 494+3 . 41§ (62, 5D RS BN Hy/ 1)
;ESI-MS nmlz 654 (NH) [0170] Exanple 45
5924%11* (-3-(2-(2,6-Difluorophenyl)acetylthioureido) - 2-

f I uor ophenoxy) - N- (2- hydr oxy- 2- et hyl propyl) - 7-
[0¥fEtlhoxygui nol i ne- 6- car boxam de (45) Simlar to
the synthesis of conpound 1, from conpound 44a (101
Example N, IN- di net hyl acet ani de (600 | AL), DMIMven- hydr at e

(68 mg), and 1-am no-2-nethyl propan-2-ol (31 ng), the

QZTA@?%;@_@,@M&WS e vilelded- {782~ yi el d: 659%) .
1H NI\/R(4OOHz Q0013 b: 12 38 (1H 3). 9.26 (1H_
henyv1ga o JhErouresl &7 Fhgp o 10 3]

m, 797(11| dd, J =11. 5Hz 27Hz) 754(1H$)
carboragid® (FH 'ny, 7.04-6.96(3H 1), 6. 44 (1H, dd, J =

5.2 Hz, 1,1Hz), 4.13 (3H, s), 3.84 (2H, s), 3.57 (2H,
[0191J=5 9Hz), 2.58 (1H, s),1.33 (6H, s) :ESI-MS mz

613%1%3%@%%%&%% 7 RN e 1 TR 2

6- b d 39b
Zoﬁd) “deacrN %am HW%W%%H%{F%%% ?%GDMTMM n-
1 % t hyl th I t
ny s e adi e ond S By o S Rees T 188 - ¢ ma,

yiell%u:rsz.ogl{bseugntly, wat er was added to t he

'H-NMR (DMSO-dg) 8:

12.49(1H,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,s),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 (MH").
[0102]

Example 12

- (1, 3-Dihydroxypropan~2-~yl) -4~ (2~-fluoro-4-(3-(2-

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

carboxamide (12)




reaction mxture, and the precipitate was filtrated,
to thereby yield conpound 46a (63.7 ngy, yield: 649%.
1H NVR(400Hz, CDC13) 6:
9.28(1H, $), 8. 63(1H, d, J=5. 4Hz), 7. 84(1H, br), 7.50(1H, $), 7
.02(1H
[0193F8. 6Hz), 6. 56(1H, dd, J=12. OHz, 2. 4Hz), 6. 50( 1H, ddd, J=8.
4Hz, 2. 8
Hz, 8iBHzhr6t43¢hH, dendabs2Hzot. EkaNpdell( 3lHrdh, 3oBBo3nd le
80(2H,b r), 3.08(3H,d, J=5.0Hz); ESI-M5 nlz 342( MH+).
(370172g) , 42{2mEhool p34pt3péReiBol (15.6 mg), and DMTMM:n-
nmet hoxyphenyl ) acet yl )t hi our ei do) phenoxy) - 7- met hoxy- Nre
hydhytgui2dl 7 neg 6; canbokanide ¢dfipound 12 wS&enyhiaideéa (11.5
the synthesis of conpound |d, from conpound 46a (50.0
mg gyiabhd: 329t hoxyphenyl acetyl isothiocyanate (45.5
ng), the titled conpound 46 was yielded (40.1 ng,
tH-yiMA (OMSEOHs) 5 1H NVR( 400Hz, OMBO- d6) 6:  12. 49(1H, $),
11.79(1H,$), 8.70(1H, d, J=5.4Hz),8.59(1H, s),
12 & QBUIAH; O, DE432HEY , 8) 0B(14H(1idds) ,8.69(1H,d, J=5.2Hz),8.29(1H
J:12.0FE,2.4%&),7.58-7.49(3H, m, 7.42-7.33(2H, m,
» A7320-01z 1,78 208 (1l , &d bt U, Oldz, =AU 24HzY ; 47 02( 3M(38)m) , 7.35-
3.79(2H,$),3.75(3H, %), 2.83(3H, d, J=4.8Hz);ESI-M5 niz
7. SHOAH AW - %031]7‘3] Exanpl e 47 4-(2-El uoro-4- (3-(2- (4-
trifl uoronet h?/ hen I%acet yl )t hi our ei do)ghenox -7- et
7. HoVLAR) nfot 1)1 Kb ol T ne2 62 bk Lok GaH g, {47) 2112) ) 4.04 (3H,5) , 3
Simlar to the s ntheS|s of conpound |d, from conpound
- 9Uth {50110 Wy) 3 dhtl 4151 1§ ok h{2 BiehyB a2t v
i sot hi ocyanat e (5 ? the titled conpound 47 was
3. 47 Atted Sy B
114- NNR(400HB DVEO- d6) 6: 12 42(1H,$), 11. 87(1H, $),
[0lPF9(1H, d, J=5.2Hz), 8.59(1H, s),

8. 36(1H, d, J=4. 8Hz), 8. 02( 1H, dd,
Xaj‘ﬁ‘f ,2.0Hz), 7.72(21-i, d, J=8.4Hz), 7.60-7.47(5H,
d 2

— "ESI-NB mz 587 (MN
phénfhagetyl )thioureido)phenoxy)-7-methoxyquinoline-6-

carboxamido) -6-carboxamido)piperidine-1l-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

) .

oe

13 was yielded (446 mg, yield: 52
'H-NMR (CDC13) &:
12.50¢(1H,s),9.24(1H,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,J=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.



Exanpl e 48 Met hyl
4- (2-chl oro-4-ni trophenoxy) - 7- met hoxyqui nol i ne- 6-
car boxyl ate (48a) Simlar to the synthesis of
conpound | a, from nethyl 4-
chl or o- 7- met hoxyqui nol i ne- 6- car boxyl ate (350 ng),
032-chl oro-4- nitrophenol (240 ng),
N, N-di i sopropyl ethyl am ne (484 tilL), and
4. O\ (oat )l yr Tl dli 9-,23 oove( {H,. 15, a2 . @dapoingl d8a, was=10.8Hz)
yi el ded (130 ng, yield: 24%. 1H NVR(400Hz, CDC13) 6:
2 -?JHW—%JQ;K $9H ,80)7,3(.144 OH5). 2447008 48(AH &8 M42)8Hz) , 8. 25(
(0B, 18Hz, 2. 4Hz), 7. 55(1H, $), 7. 35(1H, d, J=8. 8Hz) , 6. 42( 1H, d,
J=4.8Hz ),4.07(3H,$),3.98(3H,$); ESI-M5 m z 389, 391( MHL
Exgn@pllz5]14vet hyl
4- (4- am no- 2- chl or ophenoxy) - 7- net hoxyqui nol i ne- 6-
~ Carfioyoratle (4819)-prSimi 1l arettyol )tthel aym hbs)ishafoxy) -7-
conpound I c, from conpound 48a (111 ng), a m xture of
me higxar-Nretrhiareol idiatréahyldraf uralni et 6 g rifdzandde i r on
powder (49.7 ng), and amoni um chloride (111 ng),
QW| el ded as a crude product (31.2 ng,
yield: 31%. ESI-M5 mz 359,361 (MN [0176]
[014704- A no- 2- chl or ophenoxy) - 7- met hoxy- N- met hyl gui nol i n
e-6- carboxam de (48c) Simlar to the synthesis of
cofsERTIYb ., 3 f rdfh dhpditd s qPED y)dN 40% whivesnse
met hyl ami ne sol ution (200 W, and
Sothﬁv@tnhyl forlosisicdiny- zstolrréfl(%@tmr)w%dwaww wexr 1 hour.
yielded (27.1 ng, yield: 949%. 1H NMR(400Hz, CDC13) 8:
Thegr§@€ Hq@ mixture was concentrated under reduced pressure,
andet%qz s e R RS e b RS 4Dy vield

6. 32 4Hz 4, 3 3.78(2H, b
thestég §ﬂ &om.pgngHgf é§%ﬁw§¥ﬁ %é%é g%b%NFD [0577] 0

'H-NMR (DMSO-dg) &:

12.50(1H,s),11.82(1H,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-methoxyquincline-6-

carboxamide (15)

[0109]



4- (2-Chl oro-4-(3-(2-phenyl acetyl )t hi ourei do) phenoxy) -7
- met hoxy- N- net hyl qui nol i ne- 6- car boxam de (48)
Simlar to the synthesis of conpound id, from conmpound
48c (24.0 ny) and phenyl acetyl thioisocyanate (17.8
ng), the titled conpound 48 was yielded (28.1 ng,
yi eCotipd@94 . 14 Hi DR(AGPHEa DMEE e ded in tetrahydrofuran
12.49(1H, $), 11. 85(1H, $), 8. 94(1H, d, J=6. OHz) , 8. 69( 1H, $),
(5 87 1dhd triethylamine (212 pL) and ethyl isocyanate (71.2
,d,J=4.8Hz),8.21(1H,d, J=1. 6Hz), 7. 78( 1H, dd, J=8. 6Hz, 2. OH
LZ)welr b ladddd] &6t SHr)splerbHdrH, $o/LSBPed by stirring at
7.13(5H m, 6.69(1H d, J=5.8Hz), 4. 07(3H, $), 3. 83(2H, $), 2.
ro@d (S ratutcAHO L BES) -iMBind 2 53%, 53RN [iAkZ8re was
Exanpl e 49 Met hyl
congrg-1fd igsk orrddan traspheamdxy)essums hoyduitml fommed solid was
car boxyl ate (49a) Simlar to the synthesis of
filgorggmmhd Y, tiemghnetigdd 4itled compound 15 (271 mg,
chl or o- 7- met hoxyqui nol i ne- 6- car boxyl ate (300 npg),
viedd: fr0-4- nitrophenol (225 ng),
) N, N- di i sopropyl et hyl am ne (415 RL), and
H-NMRre OHBPpyie @i i di n-2-one (1.5 nlL), conpound 49a was
y|elded (112 ng, yield: 25%. 1H NVR(400Hz, NNBC>d6)8
12.9082H8) lel—*§21HzL§/89 A5(0TH 18 dz%‘,f(l %, 8341 1), 8 - 28 (1H

2, THz 7591H$ 7.32(1H, dd 8Hz, 2.7Hz), 6. 83-
r Al =P4 (29@@3%4 §( 894>(r37H5§)—7E§18 Wiz TIERWY

0179 I\/bt
A ]ﬁPn fo-23: y -yt o?ﬁﬁler%&a))r-@ SretiibdyaliihdiiHe-6-99 (4H, s) , 3

B I B oA - argdl B 109 oy on soudor
AT A (o8 b
o LE b ‘4%)0 S TR Ty 28 T oA 67 %)

(018 80( 3H, m 6. 44(1H d, J=5. 2Hz) . 4. 05(3H. $) . 3. 97(3H, $) , 3.
813,75 (2H br); ESI - M5 iz 343( MY

Example 16

- (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-a-amino-g-caprolactam (73.7 mg), triethylamine
(134 upL), and DMTMM-:n-hydrate (159 mg), the titled compound

) .

de

16 was yielded (221 mg, yield: 75
'H-NMR (DMSO-dg) 8:
12.50(1H,s),11.82(1H,s),9.19(1H,d, J=6.0Hz),8.90(1H,s),8.71 (1H
,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-



[ 0180]
4- (4- Am no- 3-f| uor ophenoxy) - 7- met hoxy- N- met hyl gui nol i n
e-6- carboxam de (49c) Simlar to the synthesis of
conmpound 46a, from conpound 49b (50.5 ng), 40% aqueous
met hyl am ne solution (500 'IL), and
4. o\ hy)l pyrT®l 31 8- 23 o ({500 3 )83 Hvpou. AIBCL Hyas, J=12 . 8H
yielded (31.2 ng, yield: 62% . 1H NVR(400Hz, CDC13) 8:
z) 9 4-H, %) (81,62(,1H, ) J=E%BHA),m) ,1.47-1.38 (1H,m) , 1.29-
7.86(1H, sbr), 7.50(1H, $), 6. 90-
1.8 (719,31, 1S B-MH (d A, g 16=811Phiz) , 4. 11(3H, $), 3. 76, 3. 74( 2H,
br),3.0 8(3H,d,J=5.0Hz); ESI-M5 nmlz 342(MN [0181]
[0M:-4]13- Fl uor o- 4- ( 3- (2- phenyl acet yl ) t hi our ei do) phenoxy) -7
- met hoxy- N-net hyl qui nol i ne- 6- car boxam de (49)
Exa@ipnid ar/ to the synthesis of conpound id, from conpound
49c¢ (25.0 ng) and phenyl acetyl thioisocyanate (19.5
4- (ANE1 udieo-t4+ ( ed( Torpounid %G ywWals: hi el reid ) enany) —7-
yield: 36% . 1H NVR(400Hz, DMSO- d6) 6:
me th@36HNHH, 23030k BO(EhH, ) L BTty 1, sXhny 19147 i rip 155 (eHg 5) |
8. 34(1H
carperagrde 8(106( 1H, dd, J=8. 8Hz), 7. 53(1H, $), 7. 42( 1H, dd, J=1
0.8H z, 2.8Hz), 737725(5Hn) 7.19-
01713115(1H m,6.62(1H, d, J=5.6Hz), 4. 01(3H, $), 3. 83(2H, $), 2.
82(3H,d ,J=4.8Hz);ESI-M5 mlz 519(MN_[0182] Exanple 50
4- (S kT -4 (SUPHERA Bt iNAH Bur b do) PhersRaurd e
- rrethox-N N- di net hyl qui nol i ne- 6- car boxam de (5 ,
(304 ®Y)ar 4 @Htlﬁé"§y &w&cgud%lfb—&my&dr?ot anfireorﬂY&frﬁfgﬁrPotlde
| e (285 ng), 50% aqueous di nethyl am ne sol ution (147
(120aY09 )an d- IEMEAV Hy (t2e,35(1l'M m;?)nd tTRE MY - & ESisouid ©

mng) 2a_wasté6§%§fgﬁé%$6 1%“was yléHQed (220 mg, yield: 64

12.49(1H $ 1. 81(1H, $ 8. 66(1H, dd, J=5. 4Hz, 1. 2Hz), 8. 06
Hwﬁ&ﬁ %) & (11 5). 5. o6 ),

12. 53;) g%lz) 8.141GH Gy I51% 4H2)o P80 AUAR I 22 s on
1 gHsﬂ(%Ho@ 7ot 230 A28 37555 H)3 3-8 (37 . 30-
7. 2%&%%%@&%%%%2‘?@ Y Qo2 S H3H =% B3, g, o=

1.2Hz),3.83(2H,s),3.48-3.44(2H,m),3.39-3.24(2H,m),1.94-

o

) .

1.88(2H,m),1.83~1.76(2H,m) ;ESI-MS m/z 616 (MH").
[0114]
Example 18

N-(1-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



[0183] Exanple 51
N- ( 3- Fl uor o-4- (7- met hoxy-6-(4-(pyrrolidin-Il-yl)piperid

i ne-1-
car bonyl ) qui nol i n- 4-yl oxy) phenyl car banot hi oy1) - 2-
phenyl acet arri de (51) Simlar to the synt hesi s

0 %k .

Dl\/rrd\ﬂ\é rtlhy_l_CB'cath)n(pJCBJrﬂd oy ,watsheylteldaﬂ p@mooumd ile MBS 36%) .
yi elded (14.1 ny, yield: 39%. 1H NVR(400Hz, DVMSO d6) 8:
- kRREOMEH-$) ) §1. 83(1H, 5), 8. 68( 1H, d, J=5. 1Hz), 8. 08( 1H, d, J
=14. 1),
12 ;ﬁ agglg}gﬁ )%, 1]1;.]%3@1@1&&,)3 )7, 86T 2A5(RH=g ., ZHH3(8LH B) L H,.A0-8.02 (1H
r dd?I\EG]-(Z*HI_m nﬁéﬁ{&(ﬂ-’ﬁ .CB:E JEM %(EM') ,,H‘ﬂ). 14-'0-(3]-H 'U-, 3]3:0-4]}'1 IZTHZI)'Z B9
8(3H, d,
7. 25 Q.13HD),, . BAH(12H,&B) I35 1 2. 90(ZH, 11, B. JF5: . BO{)4H, )0 -2.
05- 1.92(1H, M, 1.85-1.67(6H m,1.55-1.20(3H, m; ESI- N5
3. 96 @ B56(MY. 00 GBEB4Y) Bxd&plaH 52 ,3.78 (1H,d, J=14.4Hz),3.21-
N- ( 3- Fl uor o- 4- (6- ( 3- hydr oxypyrrol i di ne-1-carbonyl)-7-
3. Iietdioxyg -ivd (1nt,4-,yd=0bd).) §itmnyd .cdr-banot hi oy1) - 2-
phenyl acetam de (52) Simlar to the synthesis
2. 6(55f ldbmpound 01(3H,rom locdhdodlurd (1d1,(R0.10 &)L - 81 (1H, m) , ;ESI-MS
rrolldln 3-ol (9.3 ng), and DMIMM n- hydrate (11.8
m/prﬁ)30 Jtitled conpound 52 was yiel ded (15.0 ny,
yield: 71% . 1H NVR(400Hz, DMSO- d6) 6:
[(011%]51(1H, $), 11. 85(1H, $), 8. 93(1H,d, J=6.41-iz),8.31(1H, $
), 8.10(1H , d, S=12. 4Hz) , 7. 71(1H $),7.61-
Examp@(é m,7.40-7.18(5H,m, 6.87(1H, d, J=6. 1Hz), 4. 33( 1H,

br),
m&u&%@z@&%ﬁwm 00- 1. 80(4H, m, 1. 77-
1 72 2H m ESI-MS mlz 575(M+) [018 5] Conpar ati ve

)acetyl) thioureido)phenoxy)-7-methoxyquinoline-6-
Fl uor 0-4-(3- (2- phenyl acet yl )t hi our ei do) phenoxy) - 6

2-
M gui nol i ne- 6- car boxani de (conparative
Olg@gpound 1) The titl ed conmpound was synt hesi zed
ording to the description of WO 2006/ 104161.

4-Fluorophenylacetic acid (900 mg) was dissolved in

thionyl chloride (5 mL), and the solution was refluxed under
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. Subsequently, the

product was separated with saturated aqueous solution of



[0186] Test Exanple 1 c-Met inhibitory activity
determnation test (in vitro) Inhibitory activity of
conmpounds agai nst c-Met ki nase was determ ned through
the follow ng procedures. Method A) c-Met inhibitory
assay using Al phaScreenTM A biotinyl at ed

sodpeft | 1ghed 1 dtgd ek 1o 18a R 0 PO Iyl At 64 S ttiey Dfad¥kte (50 mL) .
(Tyr402), which is reported as a bio-substrate in din.

Thasegin Reslawdt . wdks (2dhedPpwi®2Osat (2002) . base (100 mL)
enpl oyed as a substrate. In the presence of the

and ahpioeth b wd r tdred pure sant £ 4 twenfé Divwddieo p Ubstd@attesation
c-Met (08-051, Carna bio Co., Ltd), and ATP (fina

undzoncsriu@dd gre i) wertehadded ¢ielad reatluaroghidferacetyl
(60 mM HEPES (pH 7.5), 5 mM MyCl2, 5 nM MiC12, 3 nM

thiNa3faraaice 1. ZhisMtDEIDi.soblyanatet wae was ashlbgwed etlo to
react at roomtenperature for 20 m nutes. EDTA was

furddded pur it hieateiant iaomd Mdixdswkered n fieatalcpmoshirat | 620 mL) .
of 50 MM to thereby term nate reaction. A detection

A ddlguiihn Wil mIhad beemprephrled 037 4$rmot)ocigl wftrahydrofuran
Al phaScr eenTM Phosphot yrosi ne (P-Tyr-100) Assay Kit

way( pssshdtoy ridss neviraicogriaziatye anlwody: Fouwhd;he6 760820% was
Perkin Elnmer), was added to the reaction m xture. The

stimggst iagn nees demdmt wite tourl athqwom t ghpergpgitéon
Thereafter, the fluorescence intensity fromthe

M1 taHE WP rﬁqaqﬂretmd:@dmasiﬁrecrq@q@ FrAfdgure apeld the
counter. (EnVisionTM Perkin Elnmer). The conpound

forgst émlridl iv6rP tHatt Todad zds SOmRNGH biltd1sh Gmpound 192
formatian of phosphoryl ated product was defined as
452089 /(MY l%nd ¥e results are shown in the fol | owi ng
Tabl es. [0187] Method B) c-Met inhibitory assay using

"H-MBKFBELPrYf i | er A dephosphorylation enzyme

1243008, &"1"%% Jeb e T e o %[%%%P@?%ﬂ-% (18
, adygqag EiiT r@%a i@l ) 578%% %f@dR Sl SE
7. 28 W e aPedinde G 31?&1@%874/ oo 2?%”%3 %@29 étH

, d d f
74 R E"%&%&SS‘"@%’”@& W $PEH bor ebcence | abel ed

[OlgaWbt substrate peptide (FL-Peptide 2, #760346,
per Life Sciences) (final concentration: 1.5 i M,

?nglﬁg Lflg%l %oggentratlon 43 11M) were added
ure was allowed to react at 280

carbbk 1Q@tgc1963 uggch %rg%% qﬁgggskTop Profiler
ach fl uorescence

[Olgggen5|ty of the substrate and that of the
phosphoryl at ed product was determ ned, whereby the

ameiil ot h@af Q@@%drr%ho%%@orcws%toqc\iie‘?f QduCly WRS —dioxane
determ ned. The conpound concentration that realizes

so129%%) n'?h@' gnh‘?” af 4f Q?@%‘o@ﬁtgfonpQz%%p'%%%'réhe%tp%%dé'cfor 4
was W,

eflne he results are shown I n
houtBe fﬂhé%@@lﬁ@@&@@- 1h0%88] r@aB2ion mixture was filtrated,

to thereby yield compound 19b (245 mg, yield: 66%).

'H-NMR (DMSO-dg) &



[ Tabl e 1] EX. 14" R2 R3 114 R6 ¢ -Met 1C30 (ii14)
I Cso nethod

12.52(1H,s),11.85(1H,s),8.94 (1H,d, J=6.0Hz),8.68 (1H,s),8.11 (1H
,d,J=12.4Hz),7.66(1H,s),7.62(1H,d, J=3.4Hz),7.39(2H,dd, J=8.4Hz
,5.6Hz),7.19(2H,t,J=8.8Hz),6.85(1H,d, J=6.0Hz),4.04(3H,s),3.84
(2H,s) ;ESI-MS m/z 524 (MHY) .

[0120]

4-(2-Fluoro—-4-(3-(2-(4-

fluorophenyl)acetyl)thioureido)phenoxy)-7-methoxy-N- (2-

oxoazepan-3-yl)quinoline-6-carboxamide (19)

[0121]

Similar to the synthesis of Example 1, from compound
19 (53.0 mg), DL-a-amino-g-caprolactam (14.3 mg),
triethylamine (38.9 uL), and DMTMM-:n-hydrate (30.9 mg), the
) .

o\

titled compound 19 was yielded (16.9 mg, yield: 29
'H-NMR (DMSO-dg) 8+
12.47(1H,s),11.81(1H,s),9.20(1H,d,J=5.6Hz),8.90(1H,s),8.71(1H
,d,J=5.2Hz),8.04-7.96(2H,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(1Hm),1.94-1.90(1H,m),1.79-1.72(2H, m),1.44~
1.40(1H,m),1.29-1.19(1H, m)

[0122]

Example 20

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

oxoethylcarbamate (20a)

[0123]

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

glycine (746 mg)} l-ethyl-3-(3-



Cas Fbc"-Lo'---', CH3 2-F HH 0.210 2 H H3C7r... H3CO
OHS 2-F HHO.167 A

dimethylaminopropyl)carbodiimide hydrochloride (1.41 g), 1-
hydroxybenzotriazole (993 mg), and triethylamine (1.19 mL)
were dissolved in tetrahydrofuran (5 mL), and the solution
was stirred at 70°C for 1 hour. The reaction mixture was
concentrated under reduced pressure, and aqueous saturated
sodium bicarbonate (20 mL) was added to the residue, followed
by extraction with ethyl acetate (10 mL). The organic layer
was washed sequentially with 0.1N HCl (10 mL) and saturated
brine (10 mL) and dried over sodium sulfate, followed by
concentration under reduced pressure, to thereby yield
compound 20a (98.1 mg, yield: 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 (MH") .

[0124]

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

(20b)

[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

o\

mg, yvield: 46%).

'H-NMR (DMSO-d¢)&: 8.28 (3H,br),5.48-5.22(1H,m),3.88-
3.27(6H,m),2.29-1.89(2H, m)

[0126]

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




3 HHo-Th4".# OH OH3 2-F HH 0.062 A4 H OH3 2-FHH

(2-(3-fluoropyrrolidin-1l-yl)-2-oxoethyl)-7-methoxyquinoline-

6—carboxamide (20)

[0127]

Similar to the synthesis of Example 1, from compound le
(35.3 mg), compound 20b (14.3 mg), triethylamine (22.7 uL),
and DMTMM-n-hydrate (21.6 mg), the titled compound 20 was
yielded (15.1 mg, yield: 37%).

1H-NMR (DMSO-dg) &:
12.50(1H,s),11.82(1H,s),8.83(1H,t,J=4.4Hz),8.81(1H,s),8.71(1H

,d,J=5.2Hz),7.59(1H,s),7.57-7.51(2H,m) ,7.37-7.33(5H,m),7.31-
7.25(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-
2.05(3H,m) ;ESI-MS m/z 634 (MH").

[0128]

Example 21

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

methoxy-N~ (Z2-morpholino-2-oxoethyl)guinoline-6-carboxamide

(21)

[0129]

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

'H-NMR (DMSO-dg) 8: 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)



r-4"-'", CH3 2-F HHO0.116 A6 H

0.140 A5 H Ot
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H3C. ..... OHS

,7.60(1H,s),7.55(1H,s),7.55-7.50(1H, m),7.35-
7.28(5H,m),6.52(1H,d,J=5.2Hz),4.24(2H,d,J=4.8Hz),4.08(2H,s),3
.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-MS m/z 632 (MH").

[0130]

Example 22

N-(2-(Dimethylamino)~-2-oxoethyl)-4-(2-fluoro-4-(3-(2-

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

carboxamide (22)

[0131]
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 uL),

o

the titled compound 22 was yielded (6.8 mg, yield: 17%).
'H-NMR (DMSO-dg)&: 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(3H,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

19 (25.0 mg), l-amino-2-butanol (10.6 uL), and DMTMM-n-
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hydrate (14.8 mg), the titled compound 23 was yielded (14.2
mg, yield: 53%).

'H-NMR (DMSO-dg) &+
12.47(1H,s),11.81(1H,s),8.69(1H,d,J=4.0Hz),8.65(1H,s),8.39(1H
,t,J=8.8Hz),8.02(1H,d,J=11.2Hz),7.55~
7.49(3H,m),7.37(2H,dd,J=7.0Hz,6.0Hz),7.17(2H,t,J=8.8Hz),6.52(
1H,d,J=5.4Hz),4.80(1H,d,J=4.8Hz),4.03(3H,s),3.86(2H,s),3.82(2
H,s),1.51-1.45(2H,m),1.39-1.31(2H,m),0.90(3H,t,J=7.2Hz) ;ESI-
MS m/z 595 (MH") .

[0134]

Example 24

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

hydroxy-2-methylpropyl)-7-methoxyquinoline-6-carboxamide (24)

[0135]

Similar to the synthesis of Exampie 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-d¢) 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
),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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Example 25

4-(2-Fluoro-4-(3-(2-phenylacetyl)thioureido)phenoxy)-N-( (1-

hydroxycyclohexyl)methyl)-7-methoxyquinoline-6-carboxamide

(25)
[0137]

Similar to the synthesis of Example 1, from compound le
(17.9 mg), 1-(aminomethyl)cyclohexanol hydrochloride
(synthesized according to J. Org. Chem., 1989. 54(24), 5651-

5654) (6.57 mg), and DMTMM-n-hydrate (11.0 mg), the titled

oo

compound 25 was yielded (8.2 mg, yield: 40%).

'H-NMR (CDC13) 8:
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=5.2Hz,0.8Hz),4.12(3H,s),3.76(2H,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-2H-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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mg), the titled compound 26 was yielded (236 mg, yield: 86%).
"H-NMR (CDC13) 8
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-
3.78(4H,m),3.76(2H,s),3.61(2H,d,J=6.4Hz),3.30(1H,br),1.78(2H,
m),1.64(2H,d,J=12.8Hz) ;ESI-MS m/z 619 (MH").

[0140]

Example 27

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
uL), 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,

oe

yield: 73%).

'H-NMR (DMSO-dg) &:
12.50(1H,s),11.83(1H,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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Example 28

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

methoxy-N-o-tolylquinocline-6-carboxamide (28)

Similar to the synthesis of compound 1, from compound
le (32 mg), o-toluidine (7.59 uL), and DMTMM-n-hydrate (19.6
mg), the titled compound 28 was yielded (19.8 mg, yield: 56%).
'H-NMR (400Hz, DMSO-d¢) &:
12.51(1H,s),11.82(1H,s),9.96(1H,s),8.76(1H,s),8.72(2H,d,J=5.2
Hz),7.64(1H,s),7.81(1H,d,J=7.2Hz),7.58-7.52(2H,m),7.36-
7.33(4H,m),7.30~
7.21(3H,m),7.12(1H,t,J=7.6Hz),6.55(1H,d,J=5.6Hz),4.12(3H,s),3
.83(2H,s),2.34(3H,s);ESI-MS m/z 595 (MH")
[0143]
Example 29

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

(2-hydroxy-l-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

oe

(47.0 mg, yield: 86%).

'H-NMR (400Hz, DMSO-dg) 8:
12.50(1H,s),11.82(1H,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,1.6Hz),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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625 (MH")
[0144]
Example 30

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

hydroxy-2- (2-methyl-2H~tetrazol-5-yl)ethyl)-7-

methoxyquinoline~6~carboxamide (30)

Similar to the synthesis of compound 1, from compound
le (30.0 mg), 2-amino-1-(2-methyl-2H-tetrazol-5-yl)ethanol
(12.7 mg), and DMTMM:n-hydrate (19.7 mg), the titled compound

30 was yielded (31.2 mg, yield: 83%).

o\

'H-NMR (400Hz, DMSO~dg) §:
12.50(1H,s),11.82(1H,s),8.68(1H,d, J=5.2Hz),8.64 (1H,s),8.58-
8.53(1H,m),8.03(1H,d,J=11.6Hz),7.57-7.52(3H,m),7.36~
7.33(4H,m),7.30-
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

(S) -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), (S)-2-aminobutan-1-o0l (22.8 pL), and DMTMM-:n-

hydrate (53.7 mg), the titled compound 31 was yielded (89.6
mg, yield: 96%).

'H-NMR (400Hz, DMSO-dg) &+
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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7.25(4H,m),7.31-7.25(1H,m), 6.51(1H,d, J=5.4Hz) ,4.75(1H, t,
J=5.6Hz),4.01(3H,s),3.92-3.85(1H,m),3.82(2H,s),3.52-3.47 (1H,
m),3.45-3.38(1H,m),1.78-1.70(1H,m),1.50-1.40(1H,m),0.92(3H,
t,J=7.6Hz) ;ESI-MS m/z 577 (MH")

[0146]

Example 32

4-(2-Fluoro-4-(3-(2-phenylacetyl)thioureido)phenoxy) -N- (1~

hydroxytetrahydrothiophen-3-yl)-7-methoxygquinoline-6-

carboxamide (32)

Similar to the synthesis of compound 1, from compound
le (25.7 mg), 4-aminotetrahydrothiophen-3-0l hydrochlecride

(16.9 mg), DMTMM-n-hydrate (11.5 mg), and triethylamine (14.2

o\

pL), the titled compound 32 was yielded (30.2 mg, yield: 93%).
'H-NMR (400Hz, DMSO-dg) &:
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-6-

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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mg), DMTMM-n-hydrate (39.9 mg), and triethylamine (42.1 uL),
compound 33a was yielded (67.2 mg, yield: 90%).

'H-NMR (400Hz,CDC13) 8
12.51(1H,s),9.28(1H,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=12.0Hz,2.4Hz),7.46-
7.36(5H,m),7.32-7.23(3H,m),6.44(1H,d,J=4.8Hz,1.2Hz),4.24(2H,
d,J=4.8Hz),4.16(3H,s),3.76(2H,s),1.53(9H,s) ;ESI-MS m/z

619 (MH")

[0148]

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

methoxyquinoline-6-carboxamido)acetic acid hydrochloride

(33b)

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-ds) 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 (MH")
[0149]

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

methoxy-N-(2- (2-methoxyethylamino) ~2-oxoethyl)quinoline-6-

carboxamide (33)

Similar to the synthesis of compound 1, from compound
33b (50 mg), 2-methoxyethaneamine (11 uL), DMTMM-n-hydrate

(34.6 mg), and N-methylmorpholine (18.4 upL), the titled



A19 HNO OHS 2-F H 4-F 0.338 A 20 H FOC-Lir,

compound 33 was yielded (12.0 mg, yield: 23%).

'H-NMR (400Hz, DMSO-ds)3d:
12.51(1H,s),11.83(1H,s),8.76(1H,s),8.75(1H,t,J=5.4Hz),8.71(1H
,d,J=5.4Hz),8.06-8.00(2H,m),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=5.4Hz),3
.84(2H,s),3.39-3.35(2H,m) ,3.30-3.27(2H,m),3.25(3H, s) ;ESI-MS
m/z 620 (MH")

[0150]

Example 34

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

(2- (2= (hydroxymethyl)pyrrolidin-1-yl)-2-oxoethyl)-7-

methoxyquinoline-6-carboxamide (34)

Similar to the synthesis of compound 1, from compound
33b (50 mg), (8)-pyrrolidin-2-ylmethanol (11 uL), DMTMM-n-
hydrate (30 mg), and N-methylmorpholine (24 pL), the titled
compound 34 was yielded (32 mg, yield: 60%).

'H-NMR (400Hz, DMSO-d¢)&: 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) ;ESI-MS
m/z 646 (MHY)

[0151]

Example 35

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

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




O CH3 2-F HH 0.107 A 21 HO-Th 1.4N O CH3 2-F HH
0.118

methoxygquinoline-6-carboxamide (35)

Similar to the synthesis of compound 1, from compound
33b (35.0 mg), 1l-(ethylamino)-2-methylpropan-2-ol (17.1 mg),
and DMTMM-n-hydrate (19.4 mg), the titled compound 35 was
yielded (12.3 mg, yield: 32%).

'H-NMR (400Hz, DMSO-dg)8:
12.50(1H,s),11.82(1H,s),8.86(1H,sbr),8.84(1H, d,
J=2.7Hz),8.71(1H,d,J=5.4Hz),8.03(1H,dd,J=11.7Hz,2.0Hz),7.59(1
H,s),7.57-7.52(2H, m),7.37-7.32(4H,m),7.21-7.25(1H,
m),6.53(1H,d,J=5.6Hz) ,4.32-
4.27(2H,m),4.09,4.07(3H,s),3.82(2H,s),3.50-3.20(4H,m),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)propanoate (36a)

Similar to the synthesis of compound 1, from compound
le (100 mg), alanine tert-butyl ester hydrochloride (47 mg),
and DMTMM-n-hydrate (71 mg), compound 36a was yielded (109 mg,
yield: 87%).
'H~NMR (400Hz, DMSO~dg)&: 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,
sy, 3.90(2H,s), 3.57(2H, td, J=6.5Hz, J=6.5Hz), 2.57(2H, t,
J=6.5Hz), 1.47(9H,s);ESI-MS m/z 633 (MH")

[0153]



A 22 Hchis HONIC' 0 CH3 2-F HH 0.250 A 23 H
H3C---y".-4- OH CH3

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

methoxyquinoline-6-carboxamido)propanoic acid hydrochloride

(36b)

Similar to the synthesis of compound le, from compound
36a (95 mg), compound 36b was yielded (92 mg, yield: 100%).
'H-NMR (400Hz, DMSO-dg)$; 12.55(1H,s), 11.86(1H,s), 8.94(1H, d,
J=5.9Hz), 8.68(1H, s), 8.65(1H, t, J=5.9Hz), 8.11 (1H, d,
J=12.4Hz), 7.69-7.58 (3H, m), 7.38-7.25(5H, m), 6.87(1H, d,
J=5.9Hz), 4.05(3H, s), 3.84(2H,s), 3.54(2H, td, J=6.7Hz,
J=6.7Hz), 2.55(2H, t, J=6.7Hz);ESI-MS m/z 577 (MH")
[0154]

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%).

'H-NMR (400Hz, DMSO-dg)8: 12.51(1H,s), 11.83(1H,s), 8.72(1H, s)
8.70(1H, d, J=5.2Hz), 8.66(1H, t, J=5.9Hz), 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")

[0155]

Example 37

4- (2-fluoro—-4-(3-(2—-(4-

fluorophenyl)acetyl)thioureido)phenoxy)-7-methoxy-N=- (2-




2-F HO9-F 0. 250 A 24 H H3C HO)( CH3 CH3 2-F H H 0.033
A 25

morpholinoethyl)quinoline-6-carboxamide (37)

Similar to the synthesis of Example 1, from compound
19b (523 mg), 2-morpholinoethaneamine (171 mg), and DMTMM-n-

hydrate (360 mg), the titled compound 37 was yielded (462 mg,

o

yield: 73%).

'H-NMR (400Hz, DMSO-dg)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), 7.59-7.48 (3H, m), 7.43-7.33(2H, m), 7.24-7.13(2H,
m), 6.53(1H, d, J=5.2Hz), 4.07(3H, s), 3.84(2H,s), 3.63-
3.59(4H, m), 3.49-3.32(6H, m), 2.50-2.40(2H, m) ;ESI-MS m/z
636 (MH")

[0156]

Example 38

(3)-4-(2~-Fluoro—-4-(3-(2-(4-

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

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

Similar to the synthesis of Example 1, from compound

19 (50 mg), (S)-2-aminobutan-l-ol (12 uL), and DMTMM-:n-

hydrate (34 mg), the titled compound 38 was yielded (25 mg,

o

yield: 45%).

'H-NMR (400Hz, DMSO-dg) &: 12.48 (1H, sbr), 11.82 (1H, sbr),

8.69 (1H, d, J = 5.2 Hz), 8.57 (1H, 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 (1H, d, J
= 5.2 Hz), 4.77 (1H, t, J = 5.6 Hz), 4.03 (3H, s), 3.93-3.86
(1H, 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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Hz) ;ESI-MS m/z 595 (MH")
[0157]
Example 39

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

carboxylate (39a)

From methyl 4-chloro-7-methoxyquinoline-6-carboxylate
(synthesized according to WO 2005/080377) (1.00 g), 2-fluoro-
4-nitrophenol (936 mg), and N,N-diisopropylethylamine (1.35
mL), compound 3%9a was yielded (1.38 g, yield: 93%).

'H-NMR (CDC13)8:

8.74(1H,s),8.73(1H,d,J=5.2Hz),7.54(1H,s),7.45-
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 (MH).

[0158]

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

carboxylate (39b)

Similar to the synthesis of compound 1b, from compound
3%a (275 mg), iron powder (206 mg), and ammonium chloride

) .

ow

(275 mg), compound 39 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(1H,dd,J=5.0Hz,1.2Hz),4.04(3H,s),3.97(3H,s),3.84(2H, sbr) ;ES
I-MS m/z 343 (MH")

[0159]

4-(4-Amino-2-fluorophenoxy)-7-methoxyquinoline-6-carboxylic

acid (39c)




27 H9 ,S", ", ". .- . H3C4 0 CH3 2-F HH O 059 A 28

H9- CH CH3

Compound 3% (1.0 g) was added to methanol (10 mL), and
4M aqueous sodium hydroxide (650 upL) and water (400 pL) were
further added thereto, followed by stirring at room
temperature for 2 hours. After completion of reaction, 6N
aqgueous hydrochloric acid was added to the reaction mixture,
to thereby adjust the pH to 3, and the precipitate was
filtrated, whereby compound 39c was yielded (862 mg, yield:
90%) .

'H-NMR (400Hz, DMSO-ds) &:
8.66(1H,d,J=5.4Hz),8.54(1H,s),7.48(1H,s),7.09(1H,dd, J=8.8Hz),
6.55(1H,dd, J=13.0Hz,2.7Hz),6.48-

6.43(2H,m),5.55(1H, sbr),3.96(3H,s) ;ESI-MS m/z 329 (MH")

[0160]

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

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

Similar to the synthesis of compound 1d, from compound
39¢ (1.79 g), 2-fluorophenylacetyl thioisocyanate (1.97 qg),
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%). The crude
product was employed in a subsequent reaction without further
purification.

[0161]

4-(2-Fluoro-4-(3-(2-(2~

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

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

Similar to the synthesis of compound 1, from compound



2-FHHO 094 A HHOS?,29 OHS 2-FHHO.234 A30H

39d (126 mg), DMTMM-:n-hydrate (87 mg), and l-amino-2-
methylpropan-2-ol (37 mg), the titled compound 39 was yielded
(89 mg, yield: 62%).

'H-NMR (400Hz, CDCl13)&: 12.43(1H, s), 9.26 (1H, s), 8.67 (1H,
d, J=5.1Hz), 8.59 (1H,m), 8.26 (lH,m), 7.97 (1H, dd, J =
11.5 Hz, 2.4Hz), 7.54 (1H, s), 7.44-7.15 (6H, m), 6.44(1H,dd,
J = 5.4 Hz, 1.2Hz), 4.13 (3H, s), 3.79 (2H, s), 3.57 (2H, d,
J=5.8Hz), 2.57 (1H,s),1.33 (6H,s);ESI-MS m/z 595 (MH")

[0162]

Example 40

(8)~-4-(2-Fluoro—-4-(3-(2-(2-

fluorophenyl)acetyl)thioureido)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%).

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

J = 11.6 Hz, 2.6Hz), 7.54 (1lH, 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
(2H, 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").

[0163]

Example 41

(S)-4-(4-Amino-2—-fluorophenoxy)-N- (l-hydroxybutan-2-y1)-7-

methoxyquinoline-6-carboxamide (41la)




H3Q NNNt NOHCH3 2-F HH 0.040 A 31 H H30...
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Similar to the synthesis of compound 1, from compound
39¢ (300 mg), DMTMM-n-hydrate (329 mg), and (S)-2-aminobutan-
1-o0l (113 pL), compound 4la was yielded (297 mg, yield: 81%).
'H-NMR (DMSO-dg)8: 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 (1H, t, J = 5.5 Hz), 4.01 (3H, s),
3.95-3.85 (1H, m), 3.56-3.48 (1H, m), 3.46-3.38 (lH, m),
1.74-1.62 (1H, m), 1.54-1.41 (1H, m), 0.93 (3H, t, J = 7.4
Hz) ;ESI-MS m/z 400 (MH").

[0164]

(3)-4-(2-Fluoro-4-(3-(2-(3-

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

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

Similar to the synthesis of compound 1d, from compound
41a (100 mg) and 3-fluorophenylacetyl thioisocyanate (73 mg),
) .

oe

the titled compound 41 was yielded (115 mg, yield: 78
'H-NMR (DMSO-dg)&: 12.44(1H,s), 11.83(1H,s), 8.69(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, d, J=5.3Hz), 4.77(1H, 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(1lH,
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-




0.026 B32 Hh Y'..- OHCH3 2-F HH 0.056 B 33 HH
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methoxyquinoline-6-carboxamide (42a)

Similar to the synthesis of compound 1, from compound
39¢ (103 mg), DMTMM:n-hydrate (104 mg), and l-amino-2-
methylpropan-2-ol (42 mg), compound 42a was yielded (66.3 mg,
yield: 53%).

'H-NMR (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 = 12.0Hz,2.8Hz), 6.50 (lH,ddd, J = 8.8 Hz, 2.8Hz,
0.8Hz), 6.42(1H,dd,J=5.4Hz, 1.2Hz),4.12 (3H, s), 3.82 (lH,
br), 3.57 (2H,d, J=6.0Hz), 2.70 (1lH, sbr), 1.33(6H, s);ESI-MS
m/z 400 (MH")

[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),
) .

e

the titled compound 42 was yielded (41.3 mg, yield: 49
'H-NMR (400Hz, DMSO-dg) 8:12.45 (1H, s), 11.82 (1H, s), 8.71(1lH,
d, J=5.4Hz), 8.67 (1H, s), 8.35 (1lH, t, J=6.1Hz), 8.02 (1lH, d,
J =11.0Hz), 7.58-7.49 (3H,m), 7.43-7.32 (4H, m), 6.55 (1lH, 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- (l-hydroxybutan-2-yl)-7-methoxyquinoline-6—-




0 CH3 2-FHHO. 012 B34 HOH Crlc., 0 OHS 2-F H H
0. 022

carboxamide (43)

Similar to the synthesis of compound 1d, from compound

4la (63.0 mg) and 4-chlorophenylacetyl thioisocyanate (50.1

o©

mg), the titled compound 43 was yielded (29.9 mg, yield: 31%).
'H-NMR (400Hz, CD30D) §:
8.85(1H,s),8.63(1H,d,J=5.6Hz),8.07(1H,dd,J=12.0Hz,2.4Hz),7.52
(1H,s),7.50-
7.30(7H,m),6.60(1H,dd,J=5.4Hz,1.0Hz),4.11(3H,s),4.08-
4.02(1H, mbr),3.76(2H,s),3.67(2H,dd,4.6Hz),3.27~
3.22(1H,m),1.80-1.73(1H,m),1.65~
1.57(1H,m),1.18(2H,s),1.04(3H,t,J=7.6Hz) ;ESI-MS m/z

611,613 (MH")

[0168]

Example 44

4-(4-(3-(2-(2,6-Difluorophenyl)acetyl)thioureido)-2-

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

Similar to the synthesis of compound 1d, from compound
39¢c (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 upL), compound 44a was
yielded as a crude product (143 mg, yield: 89%).

[0169]

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

fluorophenoxy)-7-methoxy-N- (2-morpholinocethyl)quinoline-6-

carboxamide (44)

Similar to the synthesis of compound 1, from compound

44a (143 mg), DMTMM-n-hydrate (95 mg), 2-



B 35 HO H3041", ...\---N" CHALCH3 OHS 2-F H H 0.031
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morpholinoethaneamine (51 mg), and N,N-dimethylacetamide (1
mL), the titled compound 44 was yielded (103 mg, yield: 60%).
'H-NMR (400Hz, DMSO-dg)8: 12.35(1H,sbr), 11.98(1H,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), 3.50-3.47(2H, m), 3.47-3.20(4H, m), 2.50-2.47(2H,

m) ;ESI-MS m/z 654 (MH")

[0170]

Example 45

4-(4-(3-(2-(2,6-Difluorophenyl)acetylthioureido)-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 uL), DMTMM-n-hydrate

(68 mg), and l-amino-2-methylpropan-2-ol (31 mg), the titled

o\

compound 45 was yielded (74 mg, yield: 65%).

'H-NMR (400Hz,CDC13)8: 12.38 (1H, s), 9.26 (1H,

s),8.69(1H,sbr), 8.67 (1H, d, J = 5.4 Hz), 8.26 (1H, m), 7.97
(14, 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 (lH, 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 (46a)
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Compound 3% (100 mg) was dissloved in N-
methylpiperidin-2-one (250 pL), and 40% methylaminemethanol
solution (250 pL) was added thereto, followed by stirring at
40°C for 16 hours. Subseugntly, water was added to the
reaction mixture, and the precipitate was filtrated, to
thereby yield compound 46a (63.7 mg, yield: 64%).

"H-NMR (400Hz, CDC13) &:
9.28(1H,s),8.63(1H,d,J=5.4Hz),7.84(1H,br),7.50(1H,s),7.02(1H,
t,J=8.6Hz),6.56(1H,dd,J=12.0Hz,2.4Hz),6.50(1H,ddd, J=8.4Hz,2.8
Hz,0.8Hz),6.43(1H,dd, J=5.2Hz,1.2Hz),4.11(3H,s),3.83,3.80(2H,b
r),3.08(3H,d,J=5.0Hz) ;ESI-MS m/z 342 (MH").

[0172]

4-(2-Fluoro-4-(3-(2~(3-

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

methylgquinoline-6-carboxamide (46)

Similar to the synthesis of compound 1d, from compound

46a (50.0 mg) and 3-methoxyphenylacetyl isothiocyanate (45.5

o

mg), the titled compound 46 was yielded (40.1 mg, yield: 50%).
'"H-NMR (400Hz, DMSO-dg)8: 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(1H, 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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trifluoromethylphenyl)acetyl)thioureido)phenoxy)-7-methoxy-N-

methylquinoline-6-carboxamide (47)

Similar to the synthesis of compound 1d, from compound
46a (50.0 mg) and 4-trifluoromethylphenylacetyl
isothiocyanate (53.9 mg), the titled compound 47 was yielded
(41.2 mg, yield: 48%).

'H-NMR (400Hz, DMSO-dg)8: 12.42(1H,s), 11.87(1H,s), 8.69(1H, d,
J=5.2Hz),8.59(1H, s), 8.36(1H,d,J=4.8Hz),8.02(1H, dd,
J=12.0Hz,2.0Hz),7.72(2H, d, J=8.4Hz), 7.60-7.47(5H, m),
6.52(1H, d, J=5.2Hz),4.02(3H, s), 3.96(2H,s),2.83(3H, d,
J=4.8Hz)

ESI-MS m/z 587 (MH")

[0174]

Example 438

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 uL), and
N-methylpyrrolidin-2-one (1.5 mL), compound 48a was yielded
(130 mg, yield: 24%).

'H-NMR (400Hz,CDC13) §:
8.73(14H,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-methoxygquinoline-6-
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carboxylate (48b)

Similar to the synthesis of compound lc, from compound
48a (111 mg), a mixture of water-methanol-tetrahydrofuran
(1:1:1) (5 mL), iron powder (49.7 mg), and ammonium chloride
(111 mg), compound 48b was yielded as a crude product (31.2
mg, yield: 31%).

ESI-MS m/z 359,361 (MH")
[0176]

4-(4-Amino-2-chlorophenoxy)-7-methoxy-N-methylquinoline-6-

carboxamide (48c)

Similar to the synthesis of compound 46a, from compound
48b (29.0 mg), 40% aqueous methylamine solution (200 uL), and

N-methylpyrrolidin-2-one (200 upL), compound 48c was yielded

oe

(27.1 mg, yield: 94%).

'H-NMR (400Hz,CDC1l3)8: 9.30(1H,s),

8.61(1H,d, J=5.6Hz),7.84(1H,br),7.51(1H,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(1lH, 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 (MH")

[0177]

4-(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

o

titled compound 48 was yielded (28.1 mg, yield: 79%).
'H-NMR (400Hz, DMSO-dg) &:

12.49(1H,s),11.85(1H,s),8.94(1H,d,J=6.0Hz),8.69(1H,s),8.47 (1H



41 H H3C.) HO0"3-114. CH3 2-F H 3-F 0.034 B 42
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,d,J=4.8Hz),8.21(1H,d, J=1.6Hz),7.78 (1H,dd, J=8.6Hz,2.0Hz),7.61
(1H,d, J=8.8Hz),7.59(1H,s),7.35-
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-MS m/z 535,537 (MH")

[0178]

Example 49

Methyl 4-(3-fluoro-4-nitrophenoxy)-7-methoxyquinoline-6-

carboxylate (49a)

Similar to the synthesis of compound la, from methyl 4-
chloro-7-methoxyquinoline~6~carboxylate (300 mg), 3-fluoro-4-
nitrophenol (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-d¢) &:
8.82(1H,d,J=5.1Hz),8.45(1H,s),7.67(1H,dd,J=12.2Hz, 2.7Hz),
71.59(1H,s),7.32(1H, dd, J=8.8Hz, 2.7Hz),6.83-

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

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

carboxylate (49b)

Similar to the synthesis of compound 1b, from compound
4%9a (102 mg), iron powder (76.5 mg), and ammonium chloride
(100 mg), compound 49b was yielded (59.7 mg, yield: 64%).
'H-NMR (400Hz, CDC13) §:
8.79(1H,s),8.63(1H,d,J=5.2Hz),7.49(1H,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 (MHY)
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[0180]

4- (4-Amino-3-fluorophenoxy)-7-methoxy-N-methylquinoline-6-

carboxamide (49c)

Similar to the synthesis of compound 46a, from compound
49b (50.5 mg), 40% aqueous methylamine solution (500 uL), and
N-methylpyrrolidin-2-one (500 uL), compound 49c was yielded
(31.2 mg, yield: 62%).

'H-NMR (400Hz,CDC13)8: 9.24(1H,s),8.62(1H,d, J=5.6Hz),
7.86(1H,sbr),7.50(1H,s),6.90~-

6.79(3H,m) ,6.46(1H,d,J=5.2Hz),4.11(3H,s),3.76,3.74(2H,br), 3.0
8 (3H,d,J=5.0Hz) ;ESI-MS m/z 342 (MH")

[0181]

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

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

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

'H-NMR (400Hz, DMSO-ds) §:
12.51(1H,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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Similar to the synthesis of compound 1, from compound
le (285 mg), 50% aqueous dimethylamine solution (147 pL), and
DMTMM:n-hydrate (174 mg), the titled compound 50 was yielded
(256 mg, yield: 91%).
'H-NMR (400Hz, DMSO~dg) 8:
12.49(1H,s),11.81(1H,s),8.66(1H,dd,J=5.4Hz,1.2Hz),8.06(1H,d,J
=1.0Hz),8.01(1H,d,J=12.4Hz),7.56-7.47(2H,m),7.52(1H,s),7.38~-
7.32(4H,m),7.31-7.25(1H,m),6.52(1H,d,J=5.1Hz),3.97(3H,d,J=0.8
Hz),3.83(2H,s),3.01(3H,d,J=1.0Hz),2.79(3H,d,J=1.2Hz) ;ESI-MS
m/z 533 (MH")
[0183]
Example 51

N-(3-Fluoro-4-(7-methoxy-6-(4- (pyrrolidin-1l-yl)piperidine-1-

carbonyl)quinolin-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(14,s),11.83(1H,s),8.68(1H,d,J=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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[0184]
Example 52

N- (3~Fluoro-4-(6-(3-hydroxypyrrolidine-l-carbonyl)-7-

methoxyquinolin-4-yloxy)phenylcarbamothioyl)-2-

phenylacetamide (52)

Similar to the synthesis of compound 1, from compound
le (20.0 mg), pyrrolidin-3-ol (9.3 mg), and DMTMM-n-hydrate

(11.8 mg), the titled compound 52 was yielded (15.0 mg,

o

yield: 71%).

'H-NMR (400Hz, DMSO-dg) &:

12.51(1H,s),11.85(1H,s),8.93(1H,d, J=6.4Hz),8.31(1H,s),8.10(1H
,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(3H,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)thiocureido)phenoxy)-6,7-

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

The titled compound was synthesized according to the
description of WO 2006/104161.
[0186]
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™



4-CF3 0. 203 B 48 Il H3C.., CH3 2-C1 HH 0. 039 B 49 H
H3C..., CH3 3-F

A biotinylated peptide including a phosphorylated site
of Pyk2 (Tyr402), which is reported as a bio-substrate in
Clin. Cancer Res. vol. 8, (2), pp. 620-7 (2002), was employed
as a substrate. In the presence of the compound of the
present invention, the substrate, c-Met (08-051, Carna bio
Co., Ltd), and ATP (final concentration: 20 puM) were added to
a reaction buffer (60 mM HEPES (pH: 7.5), 5 mM MgCl,, 5 mM
MnCl,, 3 pM NasVO,s, and 1.25 mM DTT). The mixture was allowed
to react at room temperature for 20 minutes. EDTA was added
to the reaction mixture to a final concentration of 50 mM, to
thereby terminate reaction. A detection liquid, which had
been prepared by protocol of AlphaScreen™ Phosphotyrosine
(P-Tyr-100) Assay Kit (phosphotyrosine-recognizing antibody-
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 ICsy (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



50 H3C."3. H3C,, CH3 2-F HH 0. 139 B 51
-F

MgCl,, 0.003% Brij—-35, 0.04% Tween, and 1 mM DTT). In the
presence of the compound of the present invention,
recombinant c-Met (purified product of Taiho Pharmaceutical
Co., Ltd.), fluorescence-labeled c-Met substrate peptide (FL-
Peptide 2, #760346, Caliper Life Sciences) (final
concentration: 1.5 pM), and ATP (final concentration: 43 uM)
were added thereto, and the mixture was allowed to react at
28°C for 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 ICsp (uM), and the results are shown in the following
Tables.

[0188]
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OH
N
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0
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7 H o™ O CH3 2-F H H 0.050 A
HgC
8 H B CH3 2-F H H 0.106 A
HsC N
0
9 H CH3 2-F H H 0.102 A
K/N\/\
10 i Ho™ O™ CH3 2-F H H 0.068 A
' H
1 H H3CTN\/\ CH3 2-F H H 0. 145 A
0
HO
12 H CH3 2-F H H 0. 052 A
HO
13 H B°°©\ CH3 2-F H H N.D A
14 H H@\ CH3 2F H H 0.157 A
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16 H HQ CH3 2-F H H 0.177 A
0
17 H C‘N\(\ CH3 2-F H H 0. 030 A
0
0
18 H H3C/U\I\O\ CH3 2-F H H 0.300 A
19 H HQ\ CH3 2-F H 4-F 0.338 A
0
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O M IliF MO 411" 0 0.207 A [0191] A
conparative conpound (conparative conmpound 1) was al so
tested. The conparative conpound 1 has a structure
simlar to that of the conpound of the present
i nvention (disclosed in Exanpl es of Patent Docunent 6)
[0oB8®] is known to have utility as a drug (reported in
Bi oorg. Med. Chem Lett., 18 (2008), 2793-2798). The
[Tdlelsd 2eveal ed that the conpound of the present
i nvention exhibits a c-Met inhibitory activity which
is equal to or higher than that of conparative
conmpound 1. [0192] Test N -proliferation
i nhi bitory assay ggaingLéiigggéwell‘%e(hunan gastric
cancer cell steaih i 1\icﬁ‘c-N®t is bver-expressed
and highly acti@ata n vitro test NUGA cel
suspension (in a 0% BNBS-contai’™i ng RPM 1640 nedi um
(product of Wako Pure Chenmical Industries Ltd.) or a
FBS- cont ai ni ng DMVEM nedi um (product of Nacal ai Tesque,
Inc.)) was inoculated to each well of a 96-well
(flat-botton) mcroplate in an anmount of 2x103 cells
(0.1 nm), and the plate was incubated in an incubator
under 5% CO2 gas at nosphere at 37C for one day. Each
of the conpounds of the

84



present

di ssol ved in dinet hyl

i nvention and conparative conpound 1 was

30 MM The solution was diluted with 10%
FI BS- cont ai ning RPM 1640 or
t est conpound concentratlon of 60, 20, 6, 2, 0.6,

sul foxide to a concentrati on of

DVEM medium to a fina

or

U /

.ad

0.0 nL

je@t()éa

IIC ua P g

b«

wel |,

paredrtest

he pl

e NUGA cel

ate was i nc

bUIIpL UIIU )
| gul
ubat e

L)I ut I UT1

t urgypl g
d in an

WAS
te,at

in
20a
SO

cubat ¢r yﬂger 5%
ys.n Aflt ek
utiom (pro

uri
uct d

CO2 gas at
ngiis 25%-aq

f Naclal ai

mospher e at
legus

Tesque,

37C for

gl ut ar aledehyde
| ncl.

) _wWas &

3
dded

each
rdbm

to

2t

mell”at 20
teﬂpérATure

gL, and the
Br 207

pl atte was
hut'es,| wher

£.3
1

zan

I\CU

d dWIPd Wqﬂéﬁ\

IICI eat L €t y

ad

hao at-o
LIIC

tate
ueus

Yo Or yst atF

AAL]

%ﬁ?ﬁ%ﬁﬁﬁﬁf"
Mi olee®/ 2(

left tdg
eby el |

—watelr

st an

s ther

0p A

ITe IId.IIUI

24 ndustt r i

wel |
=

bmt ut | on

esHer?T‘) wa

ate-was le
pl s le

4 £
CLl Ul

s caddedzt o

0205
ptod

Pure
wei |

st an
>tahH

VARU
each

{ to

P : 1
It al

at 0300

at
et

[ a¥ala
oIt t

A€
ai ned

np@rature

20

Th af t ey

Mmgaut|eS, s W
t hg pl at

her,eby
e was

cel l
washe

S weke
d with t

ap

ter a
13v/

nd dr{®d.
) QJOO gL)

To each

wel |

mé@ add@H,

0. 04
td th

b M Na
ner by

H2PO4/ et
ext?act

hanol
A

stat
y stual
cropl

Viotgt-

At e” r@ader

IIIt:‘

V'olévs\was eag

I Udllb
ured
he ab

d.lJbb

and t

he—ex
) nim U
nce \Wd

of 1
at b4
sor bai

tracted
Si agsea
s enmplo

A
ed as

i nde
28 |

c pﬁ!m
zﬁalcula

Absor ba

K forSivin
ed by, the

ed.
nce "6 -wel |

cel |
ol owi

coun

ng e

t.

Per cent
qudt i on," an

i nhi biti
d A& 5¢

on wa
%A

CUITIC
bidd o
ich a

poung
icahi
to wh

ntra

N (HO/()

f est

VAN o will o VW A
50—

T) b.€x10(
und was

g

V
Ti
added

C
sadded [
HNEC

Absor

bastce of wA

-N
giﬁg?fabl

D19

b |

whi ¢
Celd

td
e cé]

h no 1
i me

onpound
NCT 04116

was
HAGSNIC

31

CH3 2-F

0. 026

32

CH3

0. 056

33

CH3 2-F

0.012

34

CH3

0.022

35

CH3 2-F

0.031

[0190]

[Table 3]
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CHs
36 H HaC Ny ™~ CH3 2-F H H 0. 052 B
0
o™y
37 H @ CH3 2-F H 4F 0. 035 B
N\/\
H,C
38 H L CH3 2-F H 4F 0. 032 B
HO.
HaC
39 H "o X CH3 2-F H 2-F 0. 029 B
CH3
HaC
10 H CH3 2-F H 2-F 0. 027 B
HO\\‘.
HsC
41 H L CH3 2-F H 3-F 0.034 B
HO
HsC,
2 - - )
4 H Ho™ G CH3 2-F H 4-C1 0.045 B
H,C
43 H \]\\ CH3 2-F H 4~Cl 0. 050 B
HO\\‘~
44 H OK/N CH3 2-F 2-F 6-F 0. 101 B
~TN
HaC,
45 H " o)g: CH3 2-F 2-F 6-F 0. 056 B
46 H HaC_ CH3 2-F H 3-4e0 0.085 B
47 H HiCo CH3 o-F H 4-CF3 0. 203 B
48 H H3C CH3 2-C1 H H 0. 034 B
49 H HaC_ CH3 3F H H 0.062 B
50 | HCe HyCo_ CH3 2-F H H 0. 139 B
51 CN—CN CH3 2-F H H 0.134 A
52 /CN CH3 2-F H H 0.142 A
HO
KRR
comp . o’: \g °© C 0.207 A
Ex. 1 MeO: : -)\‘\ F
MeO N”

[0191]



| Cso(PM ratio conpound 5 0.03 29 857 >30 >879 23 681
conpound 15 0.02 >30 >1584 >30 >1584 >30

A comparative compound (comparative compound 1) was
also tested. The comparative compound 1 has a structure
similar to that of the compound of the present invention
(disclosed in Examples of Patent Document 6) and is known to
have utility as a drug (reported in Bioorg. Med. Chem. Lett.,
18 (2008), 2793-2798). The test revealed that the compound
of the present invention exhibits a c-Met inhibitory activity
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 Nacalai 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, 2,10.6,
or 0.2 uM. The thus-prepared test compound solution was

added to each well of the NUGC4 cell culture plate at 0.1



>1584 conpound 19 0.01 >30 >3000 >30 >3000 18 3000
conpound 21 0.01 >30 >3000 >30 >3000 5 3000

mL/well, and the plate was incubated in an incubator under 5%

(o]

CO, gas atmosphere at 37°C for 3 days. After culturing, 25%
aqueous glutaraldehyde solution (product of Nacalai Tesque,
Inc.) was added to each well at 20 uL, and the plate was left
to stand at room temperature for 20 minutes, whereby cells
were fixed. Thereafter, the plate was washed with tap water
and dried. Then, aqueous 0.05% Crystal Violet/20% methanol
solution (product of Wako Pure Chemical Industries Ltd.) was
added to each well at 100 pL/well, and the plate was left to
stand at room temperature for 20 minutes, whereby cells were
stained. Thereafter, the plate was washed with tap water and
dried. To each well, 0.05 M NaH,PO4/ethanol (1/1=v/v) (100
plL) was added, to thereby extract Crystal Violet. The
absorbance of the extracted Crystal Violet was measured 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 (ICsy (uUM)) 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]



conpound 22 0.01 >30 >3000 >30 >3000 >30 >3000

conpound

24 0.02 23 1181 >30 >1552 16 1552 conpound 27

[Table 4]
Cell line NUGC4 HCT-116 HAOSMC HMEC
Type Cancer Cancer Normal Normal
c-Met status (+) (-) (-) ()
ICso(M) | ICso(uM) | ratio | ICsp(uM) | ratio | ICso(uM) | ratio
compound 5 0.03 29 857 >30 >879 23 681
compound 15 0.02 >30 >1584 >30 >1584 >30 >1584
compound 19 0.01 >30 >3000 >30 >3000 18 3000
compound 21 0.01 >30 >3000 >30 >3000 5 3000
compound 22 0.01 >30 >3000 >30 >3000 >30 >3000
compound 24 0.02 23 1181 >30 >1552 16 1552
compound 27 0.02 11 714 >30 >1893 14 1894
compound 34 0.02 >30 >2000 - - - -
compound 37 0.01 >30 >3000 - - - -
compound 38 0.04 >30 >719 - - - -
comparative | 5q 17 82 24 120 15 74
compound 1
[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

116), normal cells

and normal cells

cell)).

(HAOSMC

(HMEC

{human skin microvascular endothelial

Comparative compound 1 exhibited an ICsy of 15 to 24

UM to these cell strains, whereas most of the compounds of

89

(HCT-

(human aortic smooth muscle cell)),




0.02 11 714 >30 >1893 14 1894 conpound 34 0.02 >30
>2000 - - - conpound 37 0.01

the present invention exhibited an ICsp of =230 uM. Therefore,
the compounds of the invention have been confirmed to exhibit
a cell proliferation inhibitory activity which is equal to or
lower than that of comparative compound 1, against c-Met low
expressing cell strains. In other words, as compared with
comparative compound 1, the difference (ratio) between ICsg
of the compound of the present invention against c¢-Met low
expressing cells or normal cells and that against c-Met over-
expressing cancer cells is considerably large. Based on this
finding, the compound of the present invention has been
confirmed to exhibit cell proliferation inhibitory activity
with high cell specificity.

[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



>30 >3000 - - - compound 38 0.04 >30 >719 - - - -
conparative conpound 1 0.20

expression dose was decided as a maximum tolerated dose.

BWC of mice was calculated by the following equation,
and the change in mean BWC of each group during the
administration period is shown in Fig. 1.

BWC (%)=([(body weight of mouse on the day of weight
measurement)—(body weight of mouse at grouping)]/(body weight
of mouse at grouping) )x100
[0196]

As apparent from Fig. 1, no decrease in body weight was
observed in the comparative compound l-administration (100
mg/kg) group during the administration period, but a >10%
decrease in BWC 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 subcutaneously




17 82 24 120 15 74 [0194] As apparent from
Tabl e 4, the conpound of the present invention
exhibited cell proliferation inhibitory activity
hi gher than that of conparative conpound 1, agai nst
NUGC4 (human gastric cancer cell strain in which c-Met
xenhsgover -rexps bs sesh ran chilmah| ya sict 1 vat@t)er Thitisg it heNUGC4)
conmpound of the present invention has been confirned
(i ovexd) bit excellent antitunor activity. The
same in vitro cell proliferation inhibition test was
perionaredgagar istcanddet ol expEsGs ng(thimmined! fsom ATCC)
(HOT- 116), normal cells (HAOSMC (human aortic snooth
werpisoliEwsingqys land reorsml arcet d st HVER: (Moiurean $kiem the
m crovascul ar endothelial cell)). Conparative conpound
tungo rexht hinte b fart Un@s0- ofrodesd tron @A ol M temthms ealgmly 100 to
strains, whereas nost of the conmpounds of the present
abdutv et ami’ex lhbi ré¢eamelres@ ladfocatadd iAMo Breupsor(d, or
t he compounds of the invention have been confirned to
6/ gchimi thya etat iprisld fraratdmirz ¢ch i bl awrtl cretdugh yehitti dthe
is equal to or |Iower than that of conparative conmpound
meapn tagrimstoligs dfowasiprazsimgred ledaldizes (drwther
words, as conpared Wi th conparative conpound 1, the
Bacli offertéyc €Qaingds et videh QST iherdordo i of t he
present invention against c-Met |ow expressing cells
COMpA LGVl CCBINSINghd (Pt Regantivsit] Yo -t rovidieisch rasss g day
cancer cells is considerably |large. Based on this
fort ilddiGngt WO USoM5diPnd of the present invention has

b firmed hi bi | liferafi
PRSI 4018 VIS WS 16 i Gt BTG 11 iRy A9 0%

I
coﬁE%?ég?ggn%a%ﬁéund 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



Dose determ nation study for evaluation of antitunor
effect (in vivo) In order to determ ne the
dose for the evaluation of antitunor effect, each of
t he conpounds of the present invention and conparative
compound | was perorally adm nistered to nude mce (n
complut@-odri olplefed Jhow®Ndh NtiodISt thays {wanlbeatad sldyday was
The maxi num tol erated dose was cal cul ated based on the
sm&hbenget ham bigayt wet gttie oforfieer ot L@e compourddirig t he
adm ni stration period, percent body wei ght change of
admm rees f BWEGn vaso @l e ads@dhi b MWhedh & a4 steducl | ©ignificance
mean BWO was observed in a conpound-adm ni stration
(Stgraany; -t heegiose the tdatpoase edistldetpregared asvention was
drug-toxicity expression dose. Thus, the half val ue of
fourd toxeeisiygniekiprassi wmaos es Wasc diecs deth rascanpard e
tol erat ed dose. BWC of m ce was cal cul ated by
contfhuriadb| 1 .owilmg Feguatii, or, saad istie celamggniid iveaweBWE ok rked
each group during the admnistration period is shown
witilh R g. 1. BWC (% =([ (body wei ght of npuse on
t he day of wei ght measurenent)-(body wei ght of nouse
[01f8Igr oupi ng) ]/ (body wei ght of nouse at groupi ng))x100
[ 0196] As apparent fromFig. 1, no decrease in
bodys virrteMasi mbR efied 3 n the compand ¥k Honpoimeent
~ 1-administration (100 ng/kg) group during the
InVAdH s iU st Ratiod, Bimoa Y% tdedt edisdith B ek from
observed in the conparative conpound 1- adm nistration
the Z5@ 4y /g )2 GHoup Erafuen + Fechidyi telintgy st esidTorf e
of conparative conmpound 1 was determ ned as 200 ng/ kg,
antgdidMHe SHebaTurhtaR dfdtte ® fd CERAS detSe iR 11:00
]ggékg. In Test Exanple 4 (evaluation of antitunor
[0 ]ect), t he dose of conparative conpound 1 was set to

10 kg. Meapwhil e, no body wei ght |os s .0bserved
e T g S O e e (P abanent
. _invention.(.2Q / kqg) .. Fur.thermore, as.shaown.i.n_ Fi.
1“?E“Fﬁ8“béﬁ§£éﬁgﬁﬁgalg%@“%a&ﬂ&&§§£ﬂ§¥iﬁfﬁaﬁa WRitn i equal
adm, ni stration 0 k roup. Thus, the, dose, of
to T (et TSt Bne Mot AP o
/ in T anpl eval.uat.i on of. f..t umor
el FOTh A TR B s L ARt B o ant S or
orefifett 9 1o BIGARIRRY (0 Wl oy 3t ing
u NP cer..cell 0] i n f
R S R o S el
en .t r I u - 1.0 . qud LC -
ce1ien e yanr Yol UAE g6k UgBEs LAY R, QUCeCBL oo oying
nud@ hQeat edneN-QrgicoMRS o5 Rl SAIQUR) RYeSihiah x®dbited no
random zed al |l ocati on such that the mean tunor vol unes

dec?kagdChng beUR Wehenhedu aklkzedneday t1lva sEach i0fi sth€eq at a
conmpounds of "the present invention and conparative

doseorpound hovas Penakal hy adghaistenedterce o5 idayfor
14 continuous days. Based on the results of Test

expEXaRRba 3osthe2d0sagof CFOEﬁﬁabéﬁnﬁ\é_%a%Q%O'é%@hplauW@S 1,
adjusted to 100 ng{kg/gay, which is the maxinum _
indiekeratedndesenducbRgotine b4- day adRrichisthathiaen 1eer i od
of Test Exanple 4 (i.e., a maxi num dose which results
toxhBidy<10%sbodyawpight)decrgas@dduibng the compound of the
adm ni stration period). The dose of the conmpound of
prekBatprasent iobAvesbilonevasdadnustedttion4@® Bohkghdayse (400



In order to conpare tine-dependent changes in tunor
proliferation profile anong adm nistered test
conmpounds, the relative tunmor volune (RTV) in
conmparison with a tunor volunme at the tine of
al l ocation was cal cul ated by the foll ow ng equati on.
mg /The) changas i gt RT\h dfheacthagt otipe atex showntéerated
Fig. 2. RTV = (tunor volune on the day of tunor
dose| (B0 mepsky e et dn{panmri wol asmp@indl 1 ocathiuen) the
the case where the nean RTV of an invention
congopolnge adm nirstesteitbrgretpl it ddesfdaaial erevat watr on
day was smaller than that of the conparative conpound
redlre sdimmi Strrtattiuono greifeand Eds thiisdn@l sttt sti cal
significance (Student-t test), the conpound of the
present invention was found to be significantly nore
ef fective than conparative conpound 1. In Fig. 2, a
statistical significance is marked with *. [0198]
As apparent fromFig. 2, the conmpound of the present
i nvention induces potent tunor reduction within one
week fromthe start of administration, exhibiting nore
significant antitunor effect than that of conparative
conmpound 1. [0199] As descri bed herei nabove, the
conpound of the present invention exhibited a c-Met
inhibitory effect which is equal to or higher than
that of conparative conpound 1 (Test Exanple 1), and
exhi bi ted excellent specificity in cell proliferation
inhibitory effect (Test Exanple 2), indicating that
the toxicity to non-targeted cells including nornal
cellsis little. In the dose determ nation test
enpl oyi ng nude m ce, the conpound of the present
i nvention exhibited no decrease in body weight, even
when it was adm nistered at a dose of 400 ng/ kg, which
is higher than the toxicity expression dose (200
ng/ kg) of conparative conmpound 1, indicating that the
conpound of the invention had low toxicity (Test
Exanple 3). In addition, the conpound of the present
invention realized adm nistration at a high dose (400
ng/ kg), which is greatly higher than the maxi mum
tol erated dose (100 ng/ kg) of conparative conpound 1.
Thus, the conpound of the invention exhibited
excel l ent tunor regression (antitunor effect) (Test
Exanple 4). Cdains 1. An acylthiourea conpound
represented by formula (1): [Fl]

° 94



(wherein each of RI and R2, which may be the sane or
different, represents a hydrogen atom an optionally
substituted C1_6 al kyl group, an optionally
substituted C3_10 cycl oal kyl group, an optionally
substituted C6-14 aromatic hydrocarbon group, or an
optionally substituted satumdted or unsaturated
het erocyclic group, or RL and R2 may form together
wi th. a A tacaderh iathuared codpaing heyp srseratddadchedoramla (I):
optionally substituted nitrogen-containing

[Fheeterocyclic ring; R3 represents a Cl1_6 al kyl group;

and each of R4, R5, and R6, which may be
identical to or diffeHent Hrom one another, represents
a hydrogen ato t tionally
substituted C1{6 allkyl ¢roupjl a QL 6 y group, a
Cl16 p, &n opdionakl ubstituted
ar éhe agroup, or an optignal |y

R1 Sube saturated or unsaturated heterocyclic

~ RS and R6 may forma ring together with the
g g to]jwhich they are attached) or a salt
hey€o Ffie acyl t hi our ea(¢gnpound according to

cla5n11 or a salt thereof, wherein Rl is a hydrogen
at®&m or a 01-3 alkyl group; R2 is a hydrogen atom an
optional ly substituted,Cl-6 al kyl groug, an optionally
(whapssit tQaed 6 R4 2afokat | ChhgarBe4r BBntge oBpTeoPT an
'éﬁgi onal Iy substituted saturated or unsaturated
di IS goy dGRESHGUT DrRITERT RE My ForaRt ¥ ether
w th the nitrggfn atomto which they are attached, an

Su%tlltdﬂrzﬂq flsfu Kyt Yt Lﬁ%t%%ﬂqar}&@’erﬁ%ﬁ%%% C3-10
ey RGO Gt S 12 s Sitib e e ARBS E o
GRS EN 'a b ohe alom, @ ot s .
an AL et Sr SRR Shabit M e 8PS R EoEg ¢
ol e A DU R A T,

r , i.qnal | stjtute | . qr Do
oot gePtital RS R Iy Al ring
gr oup ' r 2_Ritro t.0 ) or sulfur
or QU SRLE0CRAS 1 or 2MiLogen.plony) of Sul
ni tLQgen, Atem ha, V\Qh&hRi,h%'%}?.n@aI w%%er?ﬁcal to or
optionally sbbstituted pyrrdlldln | group or an
i £0RIQnald Yo s uRst it\ted 0 Rr, diddyl: OT-04R:q R drS A om,
di met ﬁ&l grr_oup;% %4% sld)ttaqE I ug%{ﬁr%%t om or L@’ (:Ilhgl%ornlsne o @
hal®GeM aRom,S o3 DBYAHogen 13t Amek 13 1al0esn. iy b 5
i's a hydrogen atom a hal ogen atom a trifluororethyl
C19BOUR XY oot haxy:, 9 QURy1amino 4rol}e aGylddHiou=aa v
conmpound "according to claim1l or "a salt thereof,
subWRekeitBdRh rbmad 1Y dregeR a1 JRuss 3:0hb RtkWnally
group which nmay have a substituent, said substituent
subBeh RE tadh¥ar X%k e Q4P und aE3rER &l Gl ey AHRURr D, or
optional 'y substituted Cl-6 al koxy group, an
R° Qp4iRNaldy mobstd twted Qlgdad Ky adh Nehgrdhya Hnd to
al kanoyl am no group, a 01-6 al kyl sul fonyl group, an
whiept keegl byesubsticheligd o6 314 aaromRlred¥y.dr ocar bon
group, an optionally substituted saturated or
ungat uraéedchet ri eayehi eog@poupd aBceptiagakbyclaim 1 or a
substituted saturated or unsaturated
het er ocycl i c- carbonyl group, an optionally substituted
01-6 al kyl am nocar bonyl group, or an optionally
o Substituted saturated or ung@turated
het erocyclic-carbonyl group;”"R3 is a nethyl group; R4
is a fluorine atomor a chlorine atom R5 is a
hydrogen atom and R6 is a hydrogen atom a fluorine
atom or a chlorine atom 5. The acyl t hi ourea

.



4-(2-fluoro-4-(3-(2-phenyl acetyl)thiourei do)phenoxy)-7
- nmet hoxy- N- et hyl gui nol i ne- 6- car boxam de;
.4-(2-fluoro-4-(3-(2-phenyl acetyl)thiourei do) phenoxy) -
7- met hoxy- N- (net hoxyet hyl ) gui nol i ne- 6- car boxam de;
4-(2-fluoro-4-(3-(2-phenyl acetyl)thiourei do)phenoxy)-7

salt thereof, wherein R! is a hydrogen atom or a Ci.3 alkyl
nmet hoxy- N- ( 2- nor phol i noet hyl ) gui nol i ne- 6- car boxamn de;

grdug 2-R1 uor e Ayiddg@rphery, acet WPt hireirei dojphenotsd T

alkel hpxyu\- (22 mopphohd hby 2s axeet byt dquined ianentrtdar boxa
m de; 4-(2-fluoro-4-(3-(2-(4-

hyd oo ophrenytJacet gt ) dhi our 2do) phesaxy) 1 N @d hyalrexybed or
tyl)-7- met hoxyqui noline-6-carboxam de;

unsacy2a fedioret ¢Sy ¢ Riphenytpc ety | Bt kinouRéi weypliennxy) -
N-(2-

togpdrax yw 2t ety | (pr topydgn 7a et hiox ygiul ¢lo| i ey 62 var doxadted,
de;

an -qg)iang DLy | ugve- Y- Y3 q 23 phenyt od et it Jede wue e dod iphiedno
xy)-N(l-hydroxybutgpiz-yl)-7-nethoxyquinoqueTG-carbox

hetghiqyclie (=durorl- 45 3 C2-( 41kyl group; R® is a halogen
fl uor ophenyl ) acet I)thigureidoéphenox ) - 7- met hoxy-N-(2

atm:mrpgcﬁa%amﬁ{@mﬁdn& r nehBCRapkex AR deame or different,

- (S)-4-(2-fluoro-4-(3-(2-(4- ,

1s 19 Jorbpaaiy |9t v ) GifTei e Phehdxy) -N-HL HeR Gk Byt ch
tan-2- yl)-7-nmet hoxyqui nol i ne-6-car boxam de;

may( §)a_vép_ (az_l'fa}ll%}qp_ 4alt(q;r_1 (38 (az_substltuent or C;-3 alkoxy group.

fl uorophenyl )acetyl )t hi ourei do) phenoxy)-N-( 1- hydr.oxybu

tam2- | ) -a?l’ﬂ%llw&?i ﬁ&mﬂ?&-ﬁ@m& i9de&0 sr@im L or a

-(S),-4-(4-(3-(2-(4-chl qgrophenyl] )acetyl )t hi oureido)-2-
a1 Ao Xg) i 1y Aoy BULER STy BFPT. it RoRyet tol

- 6 b I de. . .A_ph tical t
T8t A Rg 2 aEP AN SRR e SHRGT e Ot oAbyt A GUPea "
o SRS SGRUAILd AR T 01, oL AL T LAS B
sul3t it a:ae(g i L€ tion gf—?ndei re tr’ eqt rfqee 35 c! tyhc; ]giucr egar SR %uincqﬂ has 1

according to any one 6% cl al ns %O or- a é%ﬂi

or bh%ﬁﬁgkien tom ( :%q¥A§HFﬁﬂ@%ﬁg§ﬁﬁ%k %BUBQSEEdoﬁ? fgrm,

conprising the ac I ourea conpou accordlng to an

coflIE A Tt 10 Ll A ML A e accacne
an optionally substituted pyrrolidinyl group or an optionally
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-g

alkyl group which may have a substituent, said substituent

being a hydroxyl group, a Cs.i9 cycloalkyl group, an



optionally substituted C;-¢ alkoxy group, an optionally
substituted Ci-¢ alkylamino group, a C;-¢ alkanoylamino group,
a Ci-g alkylsulfonyl group, an optionally substituted Cg-14
aromatic hydrocarbon group, an optionally substituted
saturated or unsaturated heterocyclic group, an optionally
substituted saturated or unsaturated heterocyclic-carbonyl
group, an optionally substituted Ci;-¢ alkylaminocarbonyl group,
or an optionally substituted saturated or unsaturated
heterocyclic—-carbonyl group; R® is a methyl group; R? is a
fluorine atom or a chlorine atom; R® is a hydrogen atom; and
R® is a hydrogen atom, a fluorine atom, or a chlorine atom.

5. The acylthiourea compound according to claim 1 or a
salt thereof, wherein R? is a Ci-4 alkyl group which may have
a substituent, said substituent being a hydroxyl group, a
cyclohexyl group, a Ci-3 alkoxy group, a Ci-¢ alkylamino group,
an acetylamino group, a methyléulfonyl 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 Cig
alkylaminocarbonyl group may further have as a substituent a
hydroxyl group or a Ci_¢ alkoxy group; said heterocyclic group
may further have as a substituent a C;.4 alkyl group or an oxo
group; and said heterocyclic-carbonyl group may further have
a Ci-¢ alkyl group as a substituent, said Ci;.¢ alkyl group

optionally having a halogen atom or a hydroxyl group.



6. The acylthiourea compound according to claim 1 or a
salt thereof, wherein R? is a methyl group, an ethyl group, a
n-propyl group, an isopropyl group, a n-butyl group, or a
sec~butyl group, wherein the substituent of any one of said
alkyl groups is a hydroxyl group, a cyclohexyl group, a
methoxy group, an ethoxy group, an isopropyloxy group, a
diethylamino group, an acetylamino group, a methylsulfonyl
group, a phenyl group, a pyrrolidinyl group, a morpholino
group, a dioxolanyl group, a tetrahydropyranyl group, a
pyridyl group, a triazolyl group, an ethylaminocarbonyl group,
a dimethylaminocarbonyl group, a methylbutylaminocarbonyl
group, a pyrrolidinylcarbonyl group, or a morpholinoccarbonyl
group; said alkoxy group may further have a hydroxyl group as
a substituent; said heterocyclic group may further have as a
substituent a methyl group or an oxo group; said
alkylaminocarbonyl 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-6-carboxamide;
“4-(2~fluoro-4- (3~ (2-phenylacetyl)thioureido)phenoxy)-7-
methoxy-N~- (methoxyethyl)gquinoline-6-carboxamide;
*4-(2-fluoro-4-(3-(2-phenylacetyl)thiocureido)phenoxy)-7-

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



«4-(2-fluoro-4-(3-(2-phenylacetyl)thioureido)phenoxy)-7-
methoxy-N- (2-morpholino-2-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-6-carboxamide;
*(8)-4-(2-fluoro-4-(3-(2-phenylacetyl)thioureido)phenoxy)-N-
(1-hydroxybutan-2-yl) -7-methoxyquinoline-6-carboxamide;
-4-(2-fluoro-4-(3-(2-(4-
fluorophenyl)acetyl)thioureido)phenoxy)-7-methoxy-N- (2~
morpholinocethyl)quinoline-6-carboxamide;

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

< (8)-4—-(2-fluoro—-4-(3-(2—-(2-
fluorophenyl)acetyl)thioureido)phenoxy)-N-(l-hydroxybutan-2-
y1l)-7-methoxyquinoline-6-carboxamide; and

* (8)-4-(4-(3-(2-(4-chlorophenyl)acetyl)thioureido)-2-
fluorophenoxy)-N-(1l-hydroxybutan-2-yl)-7-methoxyquinoline-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 thereof.

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.



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.
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