Anti-cancer Pharmaceutical Composition [TECHNICAL FIELD] The present invention relates to
an anti-cancer pharmaceutical composition which contains a thiazolidinedione compound having
peroxisome proliferator activated receptor (PPAR) y activation potency as an active ingredient, and to
an anti-cancer pharmaceutical composition for prophylaxis or treatment of carcinoma, sarcoma or
hematopoietic cancer which contains a compound having PPARYy activation potency and an epidermal
growth factor receptor (EGER) inhibitor, a vascular endothelial growth factor receptor (VEGFR)
inhibitor or a Raf kinase inhibitor, as active ingredients. [BACKGROUND ART] It is widely known
that PPARy activators. are useful as gfﬁ%%a#)eptggcr%ru%s (é)lr lype gogiagsejt‘%sl mellitus, as seen in .
examples such as rosiglitazone and piog itazone. PPA yis‘considered to fiave various physiological
functions such as inducement of differentiation into adipocytes and adjustment of biogenic energy
metabolism (frexampte, referdp Non-patent Documents 1 and 2). On the other hand, it has been

reported that PPAR}fﬁgtlv%te%rg r{gdlilggﬁdﬁfgerentlaet!f)r% Eg:sellt%/cle inhibition or agotoss against certain

. a tCl-canc
types of cancer cells, antﬁ) cause growtt mﬁfﬁfftlon of cancer céfls {for exammple, refer to Non-patent
Documents BRaA 8RB} L frrad ditioroostHesefifdihgs, sikreadmanosrhat rahdliocatiomef
PAX8-PPARy-hpsbeemfrequgntly:ehserved 31e the function gt PRARY IS inactivated in thyroid
cancer, and since a point mutation which causes dysfunction, though not high in frequency, is

observed in Col6R cahd&tt it s BBeRYYYE5taT tHEt PBARS attehdh shitibitdRy ntahRér against
oncogenic trarsformatien (foreexanple, refér tooRatentDeauments boang 73 xEeormathese findings, the

possibility 2 ot RRARY agkvatgr poleney fortrealind angerDas heen gonsidered, and small clinical

tests have been conducted with cancer patients by using rosiglitazone. However, sufficient efficiency
was not obserieEd it exatRpRS tefertevRake MIBSFUATTING)E ThusHar sthevremsdrefor this result has

not been disgovesedzhoweyernit is: bighly Jikelythat the@ntircanegtaffect by rosiglitazone was not
strong enougrrl]d,AtQBcgt{QiQ:gly, findi&gfaFPPAR)é activator \glhich h?s a stronger anti-cancer effect is
u eftr

owt ctor ceptor (VE
expected to contribute greatfy to &afment o aRter I futife 1nBPITor or a Raf
kinase inhibitor, as active ingredients.

[BACKGROUND ART]

It is widely known that PPARY activators are useful as
therapeutic drugs for type 2 diabetes mellitus, as seen in
examples such as rosiglitazone and pioglitazone. PPARY is
considered to have various physiological functions such as
inducement of differentiation into adipocytes and adjustment of
biogenic energy metabolism (for example, refer to Non-patent
Documents 1 and 2). On the other hand, it has been reported
that PPARY activators induce differentiation, cell cycle
inhibition or apotosis against certain types of cancer cells,
and cause growth inhibition of cancer cells (for example, refer
to Non-patent Documents 3, 4 and 5). In addition to these

findings, since chromosomal translocation of PAX8-PPARY has been

frequently observed and the function of PPARY is inactivated in
thyroid cancer, and since a point mutation which causes
dysfunction, though not high in frequency, is observed in colon
cancer, it has been suggested that PPARY acts in an inhibitory
manner against oncogenic transformation (for example, refer to

Patent Documents 6 and 7). From these findings, the possibility



On the other hand, in recent cancer treatments, an approach in which a plurality of anti-cancer drugs
are used in combination to increase the efficiency of the drugs and to reduce side effects, compared
with the case where each of the drugs is administered separately, has been attempted. As types of
anti-cancer drugs used in combination treatment, cytocidal cancer chemotherapy drugs and various
molecular target drugs that have been newly introduced to the market recently, can be mentioned. In
particular, muiefalaR targetdrigsrar generalfolowt iresideneffeetsccomparedhadth the former, and it is
often the cage,hatierg Js ng:nerd 10 dapase ihe Lisage.auounL of the JarpeL o prevent side
ere

effects from increasing, with respect to combination administration. T ore, in combination therapy,
since the effiGBfAicy FFTYIGEHSI E¥nBErBRerfORAE abyRdRRSS cal B vBtaineditbithesmaximum and
since their effett caarbe embanced by thededg efficacyafgiolecular sarget dragsndevelopment of
various drugs fhat targetmolagulesqds,conduicted extensively at present, Examples of molecular target
drugs which are presently gaining atten'tion are,bevacizumab%pro uct nameaAvastin) which is an
antibody metiEaMEnTt Favimy Yrtiahgidderssis HEavity are Gefthfs (erlut rhnfeé Heaisa) and
erlotinib (predifeictame Tarchyn) cwhich ane e pidermalgrowtbdactgs receptor-(RGER), inhibitors. In
addition, sortag%gilt)l,l wtyc%ﬂ S aarlwéiEag%()(%gnegis gva};scular endothelial %rowt_h factor receptor (VEGFR)
inhibitory) activity incémbination With Rar kinass inhibitory B6iARYahd38 pre€8htiyin the stage of 3
clinical testirg fiscdlsdsugyestéddo traveefficiéndyeinoelasicaltests ahd isgainingnattedtion. As
described, theindicatignghat anti-cancer effects can be enhanced by combination administration with
these molecular tar%et drugs enables various treatment options to be provided to a patient when
considering a cancer tréati &t ahd it greaty ComtibGEas &Y inip Bhfin fBatment outcome.
Here, the entrrcament of ahticcarcarleffisierty of centbination adninistratior genedally.indicates that
the efficiency-abtained by cambinationsadpyiaistiation.is,supesior tadhg,efficiency qhtained by single
administrationé)f each%rug ](ffor example, refer to Non-patent Document 9), and the clinical
significance’i§ Corsidered o He Tafye STBRMWITEh BidyherdfstiPETalang &fcdt Gnridtse obtained.
Japanese PatertsNos 3488099s(fer othersprefer ¢4 Pateat Docamentsehand?) disclasesa
thiazolidinedjeng-campoungrhavinga novel chemical stacture. A compoynd tepresented by the
general formula (1), which is_contained as an active ingredient of the anti-cancér pharmaceutical
composition A8STdinG T8 thE prasentimigntivndis’ a hmfolind SitRts EHiBRiceif itfthe scope of
compoundstietdtingtetiie thiazelidinethonedonmypound disclosed #t the patarity Japanese Patent No.
3488099 disclases that the thigzolidinegdigne compound disclased jn. gd patent has PPARy

PLblis

activation potency and can be used as an anticancer drug. However,EFﬁez pater;?does not disclose any

specific test fita WhitHEh6WVEIREE (e TRAL SRdiFEEb i EoAPdtAT atftfIlthadS apf&sicancer action.

Further, pharmeaceuticd lcompositionsawhichreentairnothis thiezolidiriedione gompewnd ane another drug

have been reported... Forexample. pharmacetical composition. egntaining this thiazolidinedione

compound and a MAP kinase inhibitor has been reported F(refer to PatentDocuments Fan 4), and it
is disclosedtRat tii8 PHErmmac AR Lompo<inBn isTHseTtF 88 % prévetftiveidnig @therapeutic drug or
as a cell prdliferation, inkibiter chearddrisuemag gastiecances luagreancerhbieasi-canger, colon

cancer, prosiall caDgR! haNHERlizancer. er, A Gager ta %el“ﬁ%h*yﬁ%ae% gndneck canger or

. n
liposarcoma. In addition, a pharmaceutical composition for pro axis or treatment of cancer

which contdifts €Bh7E6f theXoRfSodrdgirmdided iy i SEBpRBF Compataas rékatify to the
aforementiohedthiazelidinedione-compaiintgandraaRXR featinaid Xerrcepion)sactbraiarhag been

reported (referig,RalentDocumens & and,), et s disglased hat tis phiaraceytical compositon
is useful as a therapeutic drug or as a preventive drug for especially lung cancer, g%strlc cancer or
colon cancdftich are presently gaining attention are bevacizumab (product

name Avastin) which is an antibody medicament having anti-

angiogenesis activity, and gefitinib (product name Iressa) and

erlotinib (product name Tarceva), which are epidermal growth

factor receptor (EGFR) inhibitors. In addition, sorafenib,

which has anti-angiogenesis (vascular endothelial growth factor

receptor (VEGFR) inhibitory) activity in combination with Raf

kinase inhibitory activity and is presently in the stage of



A pharmaceutical composition containing the aforementioned thiazolidinedione compound and a
fluorouracil type antimetabolite or a platinum complex has been reported (refer to Patent Documents 7
and 8), and it is disclosed that this pharmaceutical composition is useful especially as a preventive
drug, a therapeutic drug or as a cell proliferation inh#itor of cancer such as gastric cancer, lung
cancer, breast cancer, colon cancer, prostate cancer, pancreatic cancer, liver cancer, leukemia, head
and neck cafiténordiposartdma. is Algharmvassmaicad compesitor thitdienty tHe aforementioned

thiazolidinedione compeudrd andha didretic: drug;has haan reported (sefer t9Ratent Rocuments 9 and
10), and it is,disclosed that this pharmaceutical com osition can prevent or treat side effects that are

caused wheh PPARY SCHVATOF is ré%lniiﬁ?srfgreerd,esuc%ggg’ Hypereardia 88&fa, Hid retention, and
pleural effusiomipétentiorn ardinicnisafuh espaciallylas-apreventiee drag, adherapeautizdrug or as a cell

proliferation daRIBILEE Of LANGEE SHEhASGABIILEARCES, HUNG LAPLETIEast SaRCEEQQlQn cancer,
prostate canc}tgr, pag%rseiaéicrcancer, liver cancer, leukemia, head and neck cancer or liposarcoma.

A pharmacelitical CoMposiion LontaiAG the Afct el tioratf tHig2§lidihedione compound and a novel
sulfamide compbuhdtiadngMERCThibiterytadtivityrkas heen mported: (reféete Pateat Documents 11

and 12), anc:itis lissleseddhatthis pharmacestical composijon isyseful especially as a preventive
drug, a therapeuytic dru% oras a cell}proliferation inhibitor of cancer such as gastric cancer, lung

it A rOStAR CARGES palitTe&tic cBhESF IR/eT Garidet %@(emia, head

cancer, bredst tancer el cARce
and neck capzeroriiposhicomadjRatert:Rocemeint 13 WS Patent No: 16432003 fRatent Document 2]

EP Patent N, 102227 2,,[Patent Rocument3l.Jananess: Patent é@g%cat‘m(lggga No. 2003-192592
[Patent Document 41 Pamphlet of International Publication No. WO 03/032988 [Patent Document 5]

Japanese PAETANSIESHoR K 6RE) RS H563- 23840 e the clinical significance

is considered to be large even when a synergistic enhancing
effect cannot be obtained.

Japanese Patent No. 3488099 (for others, refer to Patent
Documents 1 and 2) discloses a thiazolidinedione compound having
a novel chemical structure. A compound represented by the
general formula (I), which is contained as an active ingredient
of the anti-cancer pharmaceutical composition according to the
present invention, is a compound which is embraced in the scope
of compounds relating to the thiazolidinedione compound
disclosed in the patent. Japanese Patent No. 3488099 discloses
that the thiazolidinedione compound disclosed in the published
patent has PPARY activation potency and can be used as an anti-
cancer drug. However, the patent does not disclose any specific
test data which shows that the thiazolidinedione compound
actually has an anti-cancer action.

Further, pharmaceutical compositions which contain this
thiazolidinedione compound and another drug have been reported.

For example, a pharmaceutical composition containing this
thiazolidinedione compound and a MAP kinase inhibitor has been
reported (refer to Patent Documents 3 and 4), and it is
disclosed that this pharmaceutical composition is useful as a
preventive drug, a therapeutic drug or as a cell proliferation
inhibitor of cancer such as gastric cancer, lung cancer, breast

cancer, colon cancer, prostate cancer, pancreatic cancer, liver



[Patent Document 6] Pamphlet of International Publication No. WO 03/053440 [Patent Document 7]
Japanese Patent Application (Kokai) No. 2004-83558 [Patent Document 8] Pamphlet of International
Publication No. NO 03/082865 [Patent Document 9] Japanese Patent Application (Kokai) No.
2004-83574 [Patent Document 10] Pamphlet of Intetnational Publication No. WO 2004/000356 [Patent
Document 11] Japanese Patent Application (Kokai) No. 2005-162727 [Patent Document 12] Pamphlet
of Internatic®FPriblicafiehentd 2N o 47083 T6 7 INeAnsate e DAcrAeAr $PSpiegelman PM. PPAR-y:
Adipogenic I’egU|at01’rﬁf?sﬁ|i£i’liazaﬂﬁin@@f&ﬁ%@%ﬁ@ﬁc@bﬁwﬁﬁﬁo@%@fbﬂ75597%;;][1%%%%§53m| i
Document 2] Lehmapn JM, Moore LB et al. An antidiabetic thiazolidinedione is a high affinity ligand for
peroxisomegﬁrgﬁ eﬁ%{t;lénre-gl\élti\%?ed: ?encceep ovrvlhgéi;rr}llm%%t@ﬁ)?%hseorﬁnelé#g%:Cffggél-’g%Non-patent
Document 3MbEefEL Sdrraf P ets. PérmmEdifdrentitpiotthechgian breast cancer through

PPAR gammge MekGell 298tk 4657 0a INenpatent Bgssment Al Y oshiaume & :QRtay Txet al.
Thiazondine:éjtﬁj%re]%t%)gergé.s{)\%% 1@0 Ifaeéatk())elz‘éan(:t%/eagg%gfggge%?erfgr to Patent Documents
5 and 6), and it is disclosed that this pharmaceutical
composition is useful as a therapeutic drug or as a preventive
drug for especially lung cancer, gastric cancer or colon cancer.

A pharmaceutical composition containing the aforementioned
thiazolidinedione compound and a fluorouracil type
antimetabolite or a platinum complex has been reported (refer to
Patent Documents 7 and 8), and it is disclosed that this
pharmaceutical composition is useful especially as a preventive
drug, a therapeutic drug or as a cell proliferation inhibitor of
cancer such as gastric cancer, lung cancer, breast cancer, colon
cancer, prostate cancer, pancreatic cancer, liver cancér,
leukemia, head and neck cancer or liposarcoma.

A pharmaceutical composition containing the aforementioned
thiazolidinedione compound and a diuretic drug has been reported
(refer to Patent Documents 9 and 10), and it is disclosed that
this pharmaceutical composition can prevent or treat side
effects that are caused when PPARY activator is administered,
such as hypercardia, edema, fluid retention, and pleural
effusion retention, and is useful especially as a preventive
drug, a therapeutic drug or as a cell proliferation inhibitor of
cancer such as gastric cancer, lung cancer, breast cancer, colon
cancer, prostate cancer, pancreatic cancer, liver cancer,
leukemia, head and neck cancer or liposarcoma.

A pharmaceutical composition containing the aforementioned
thiazolidinedione compound and a novel sulfamide compound having
MEK inhibitory activity has been reported (refer to Patent
Documents 11 and 12), and it is disclosed that this
prharmaceutical composition is useful especially as a preventive
drug, a therapeutic drug or as a cell proliferation inhibitor of

cancer such as gastric cancer, lung cancer, breast cancer, colon



gamma ligand, inhibits growth and metastasis of HT-29 human colon cancer cells through
differentiation-promoting effects. Int J Oncol 2004; 25: 631-9. [Non-patent Document 5] Ray DM,
Bernstein SH et al. Human multiple myeloma cells express peroxisome proliferator-activated receptor
y and undergo apoptosis upon exposure to PPARYy figands. Olin Immunology, 2004; 113: 203-13.
[Non-patent Document 6] Dwight T, Thoppe SR, et al. Involvement of the PAX8/peroxisome
proliferator-aefaited reeeptGitGaring searmiigernentin folliettar thytoigtussarsed Olin Endocrinol

Metab 200318&4{1{!&)7Ehgggng}ﬁ;eagggc&gﬂggw})@aﬂgﬁgs;M@@H%r.E et al. Loss-offunction mutations
in PPAR ga ass%:iated with &unkaglv%olon cancer. Mal Cell 1999; 3: 799-804. [Non-patent
nrij

Document 8] Debroek 8?%%%%n Sral A gﬁase6 Trefial with rosiglitazone in liposarcoma

patients. Br JRgaaeér 2003ne0t 1209-82. PRbanatdat Doteadint 9] Tetsuo Saito ed., Development of
Drug Therapyfel-Ganserandevalyation of EfficisneyRealize NG PBn 128:138 (1885)-
[DISCLOSUF&% OF THE INVENTION] [Problems to be Solved by the Invention] Accordingly, the

: 3-192592 :

inventors of the presen?lnventlon have selected a compound represented by the general formula (1),
which is an aEtivengRelicneofthel anticomidatpldrniaceutica! tompodsitibh iofahepreSent invention,
from the comgogngsathag are within the scope of the aforementioned thiazolidinedione compound, and
studied the anti-cancer effects of the comgound re%resented by the general formula (1) according to

the present Mvention, Wheh The compotREiTasS dsedRloneeP 1 RS Prestiiferids BRen found that the

compound repPesentetlby the general formula (I) or a pharmacologically acceptable salt thereof
according toy the preseRidnventior hassupetior ant-cancer gffachagaingh.a particuar fype of cancer.
As a result %fOc%r%c/i,%%tign& gxtensive studies to find a 7
[Patent Document 7] Japanese Patent Application (Kokai) No.
2004-83558
[Patent Document 8] Pamphlet of International Publication No.
WO 03/082865
[Patent Document 9] Japanese Patent Application (Kokai) No.
2004-83574
[Patent Document 10] Pamphlet of International Publication No.
WO 2004/000356
[Patent Document 11] Japanese Patent Application (Kokai) No.
2005-162727
[Patent Document 12] Pamphlet of International Publication No.
WO 2004/083167
[Non-patent Document 1] Spiegelman BM. PPAR-Y: Adipogenic
regulator and thiazolidinedione receptor. Diabetes, 1998; 47:
507-14.
[Non-patent Document 2] Lehmann JM, Moore LB et al. An
antidiabetic thiazoclidinedione is a high affinity ligand for
peroxiscome proliferator-activated receptor gamma. J Biol Chem
1995, 270: 12953-6.
[Non-patent Document 3] Mueller E, Sarraf P et al. Terminal
differentiation of the human breast cancer through PPAR gamma.
Mol Cell 1998; 1: 465-70.
[Non-patent Document 4] Yoshizume T, Ohta T et al.

Thiazolidinedione, a peroxisome proliferator-activated receptor



combination of drugs having further superior anti-cancer action, the inventors of the present invention
found that by administering a compound having PPARYy activation potency (especially a compound
represented by the general formula (1) of the present invention) or a pharmacologically acceptable salt
thereof, in combination with an epidermal growth faétor receptor (EGER) inhibitor, a vascular
endothelial growth factor receptor (VEGFR)inhibitor, or a Raf kinase inhibitor, anti-cancer effects can
be enhanceddfife tHefrite castiphére tieyiveraedchaadmimistesedSdparatelipuaad thereby

completed the psaseatipyention BMeansfon Solving.theRrablems) Ihat is Hhepresent invention is,
(1) an anti-c?ggegpgaérg?cgbuggal ggmp&si'tj%n for prophylaxis or treatment of gastric cancer, colon
cancer, lung cancer, breast cancer, pancréafic cancer, kidney cancer, prostate cancer,
medulloblastéifa; Beatsasmyesareahas Ewiny's Bdrcdnantipesarcdatmultipléumgeloma or leukemia,

comprising agompaundiepesented hy thefallowing generahiorpuda (Ber Whersiny i va - Rarepresents
a phenyl group substituted with 1 to 5 groups selected from Substituent group a, and X represents an

oxygen atorfi or & EMfur afsih. EETStuBRCEFATY &: B Elo§ERABAE & RyEREY gtd@34TI-CE alky/
group, a halogéenoG=Gtoakylgraupsa QliC6 alkexy group, a C1-C6 alkylthio group, an amino group

which may bg,subgfituied wil.1.01:2 9EouPs,RigEted rom,substipent aroyp 7,3, GR;Clp. B
of the PAX8/peroxisome proliferator-activated receptor gamma
rearrangement in follicular thyroid tumors. J Clin Endocrinol
Metab 2003; 88: 4440-5.

[Non-patent Document 7] Sarraf P, Mueller E et al. Loss-of-
function mutations in PPAR gamma associated with human colon
cancer. Mol Cell 1999; 3: 799-804.

[Non-patent Document 8] Debrock G, Vanhentenrijk V et al. A
phase II trial with rosiglitazone in liposarcoma patients. Br J
Cancer 2003; 89: 140%9-12.

[Non-patent Document 9] Tatsuo Saito ed., Development of Drug
Therapy for Cancer and Evaluation of Efficiency, Realize inc.,

pp. 128-138 (1985).

[DISCLOSURE OF THE INVENTION]
[Problems to be Solved by the Invention]

Accordingly, the inventors of the present invention have
selected a compound represented by the general formula (I),
which is an active ingredient of the anti-cancer pharmaceutical
composition of the present invention, from the compounds that
are within the scope of the aforementioned thiazolidinedione
compound, and studied the anti-cancer effects of the compound
represented by the general formula (I) according to the present
invention, when the compound was used alone.

As a result, it has been found that the compound
represented by the general formula (I) or a pharmacologically
acceptable salt thereof according to the present invention has
superior anti-cancer effect against a partigular type of cancer.

As a result of cdnducting extensive studies to find a



cycloalkyl, C6-C10 aryl, C7-C16 aralkyl, CG-C10 arylcxy, C7-C16 aralkyloxy or CG-C, arylthio group
which may be substituted with 1 to 3 groups Selected from Substituent group p, a CI-C, aliphatic
acyloxy group, a 4- to 7-membered saturated heterocyclic group containing nitrogen atom(s), a 5- or
6-membered aromatic heterocyclic group containing’nitrogen atom(s), a nitro group, and a cyano
group; <Substituent group p, a halogen atom, a hydroxy group, a C1-C6 alkyl group, a halogen CI-C6
alkyl group, @CPi@6 sy §rolipdan ariinecy roupthRic e RS e sUBSHuted it 12cit2groups
selected frornSubstisens gsoup VraeCerCH gy ligrou: and & Hitha graudp; Substituent group y>: a
C1-C10 alkylé;jroup, a CG-C, aryl group, a C7-C1 aralkyl group, a C,-C, aliphatic acyl group, a C,-Cn
aromatic acfiGolpS hCBE, ArSMRR A HHRIE Sy 1T %%“b,‘?f V&1 AeaRYCarbonyl group, and a
5- or 6-membesed areiaticheterpoyeckc carboryt gredpleontaining nktedert atem(s)], (an aoft
pharmacolog&@@"gs@&gsg&aqwg5@%{?9&@%?%@acgwgc'g%gq'sghy aci@iig phammaceutical

composition according to the aforementioned wherein R represents a phenyl group
substituted WSR3 grBupSSiBalet ol SUbehiuent Group a, i th SUSSHUBREGRSES a is the
group consistitg B aihdlogéncatons, & &lew05 allytgoaup, adialogena iC 46 alkkyt gtegpoan amino

group which mgyhe suhstituted with. 102 groups gg'%ﬁ@ﬂ&%éua)%@msgé%% dspdito

7-membered saturated heterocyclic group containing nitrogen atom(s), and a 5- or 6-membered
aromatic heféBcy8iCHITS eontahfnd Atfbdeitatchi@)"here (8ifve pREFmeRelitical composition
according tathelafosementicnac (B; suhereimR iska: phenytgraup:sebstittited vdteane amino group
which may be, substituted with 1 or 2 substituents (the substituents may be the same or different, and
9 each is a group selected from the group consisting of a 01-010 alkyl group, a 06-010 aryl group and
a 06-016 aralkyl group), and may be further substituted with 1 to 3 substituents (each substituent is a
group selectedelrom thergralp consistimgraiod hategen atom, a 01-06 alkyl group, and a halogeno
01-C6 alkyl group), 7y, (4) lth%lpgaﬁgg}easc&lyc%g%@pggﬁtiqgaccording to the aforementioned (1),
wherein R is a phenyl group substituted with an amino or morio- or di-01-010 alkylamino group, and
may be further subst‘iﬁiecﬁ%i@f“fbf%a@f% BiGFgrsigysical composition for

prophylaxis or treatment of gastric cancer, colon cancer, lung
cancer, breast cancer, pancreatic cancer, kidney cancer,
prostate cancer, medulloblastoma, rhabdomyosarcoma, BEwing's
sarcoma, liposarcoma, multiple myeloma or leukemia, comprising a

compound represented by the following general formula (I):

N\ O o 0
R\X N | d NH
\ N

O

[wherein,
R represents a phenyl group substituted with 1 to 5 groups
selected from Substituent group «, and

X represents an oxygen atom or a sulfur atom.

<Substituent group 0>: a halogen atom, a hydroxy group, a C;-Cs
alkyl group, a halogeno C,-Cs alkyl group, a C,-C¢ alkoxy group,
a C;-C¢ alkylthio group, an amino group which may be substituted

with 1 or 2 groups selected from Substituent group Y, a C3-Cig



(5) the pharmaceutical composition according to any one of the aforementioned (1) to (4), wherein X is
an oxygen atom, (6) the pharmaceutical composition according to the aforementioned (1),
wherein the compound represented by the general formula (l) is a compound selected from the
following: 8
5-(4-(6-(3-isopropylamino-phenoxy)-1-methyl-1Hbenzimidazol-2-ylmethoxy)-benzyl)-thiazolidine-2,4-d
ione, cycloalkyl, Ce¢-Cip aryl, Cy-Cis aralkyl, C¢-Ci, aryloxy, C,-Cig
5-(4-(6-53-0%@@1%9&39%@%@@;9@&@%%%@%51@7&@?&@m@%&%—%&%%&@%)-thiawlidi
ne-2,4-dione, .

5-(4-(6-(4-(iSobty R nFEPYRANTRLTPHER oKy 1 - REtRY 1 FH9BE N SRR ZBI- 23y Imetfoxy)-benzy1)-thiazolid

ine-2,4-dioneliphatic acyloxy group, a 4- to 7-membered saturated

5-(4-(6-(3-( l-isopropyl-amino)-phenoxy)-1-methy1-1Hbenzimidazol-2-ylmethoxy)-benzy1)-thiazolidi
ne-2,4-dion%%%—?ﬁ%%(%%s%p%ay an%%%ggﬁ)élﬁggy)}l#rﬁ%ﬂ?ﬁiﬁo 'c(iéaﬁ%zi'rni%fel!;zr?)l-%F ¥
ylmethoxy)-BERAAY i etife-2 , AAUFGHE B4 46 - @ SBe-biRiiaRtiRdusharéBpetinethy 1-1H-benz

midazol-2- ymethexy)-beazyIpthjazokdinerd 4adiopeio group;
5-(4-(6-(4-isobutylamino-phenoxy)-1-methy1-1H-benz midazol-2-
ylmethoxy)-benzy1)-thiazolidine-2,4-dione, and

5-(4-(6-(4-amivé>3;5 WimrethgkphenBxy)-2-metlvgbri Hrbenzi a hydroxy group, a C;-Ce

dazol2-yimeghexy)-Benz i)-@iag%%g’]@ﬁ@,égd&ngml dra e pg%m%geg!ﬂ%%o@f)&%ﬁ,on according

to the aforementioned (1), wherein the compound represented by the general formula (I) or

v

pharmacologftaify aceetiabie ¥aft therbts ide substituted with 1or 2 groups
5-(4-(6-(4-amine-3;5dimethykpbepaxykhimethyl-1Hbanzimidazel-2iylmethpxy):benzy1)-thiazolidine-
2,4- 10 dior}%eadrihygjrro%hlc_)ride, (B) the pharmaceutical composition according to the
aforementioned (1), wheréin the compound represented by the general formula (I) or
pharmacologically acceptable salt thereof is

5-(4-(6-(3-isopioRylamingephenaxy)yl-methy 11 H- , a Ce-Ci aryl group, _
2-ylmethoxy)-benzy1)-thiazo |d|ne-2,4-d|oneedlhydroc loride, (9) an anti-cancer pﬁarmaceutlcal

composition’for prophyfaxis or tFeatiientof Carcindh& PEartonie B hehratdpdietic cancer, comprising:
at least oneantiweancerndplg setegted dram-the grovipcdrsistingiod aice pidermatgrpwth factor receptor

(EGER) inhibitos, 2 ygsedlanendanslal ara factateecentor (EECHR) Nplor gad 4 Ral kinase

inhibitor; and at least one compound selected from the group consisting of chemical compounds
represented 5y & ffdwi g §eRera fomaRP(IFontaining nitrogen atom(s)], or a

pharmacologically acceptable salt thereof, as an active
ingredient,

(2) the pharmaceutical composition according to the
aforementioned (1), wherein _

R represents a phenyl group substituted with 1 to 5 groups

selected from Substituent group o, and

Substituent group o is the group consisting of a halogen
atom, a C;-C¢ alkyl group, a halogeno C;-C; alkyl group, an amino
group which may be substituted with 1 or 2 groups selected from
Substituent group Y, a 4- to 7-membered saturated heterocyclic
group containing nitrogen atom(sg), and a 5- or 6-membered
aromatic heterocyclic group containing nitrogen atom(s),

(3) the pharmaceutical composition according to the
aforementioned (1), wherein R is a phenyl group substituted with
one amino group which may be substituted with 1 or 2

substituents (the substituents may be the same or different, and



[wherein. R represents a phenyl group substituted with 1 to 5 groups selected from Substituent
group a; and X represents an oxygen atom or a sulfur atom; <Substituent croup u>: a halogen atom, a
hydroxy group, a CI-C6 alkyl group, a halogeno C1-26 alkyl group, a C1-26 alkoxy group, a 21-2,
alkylthio group, an amino group which may be substituted with 1 or 2 groups selected from Substituent
group 7, a cycloalkyl, C5-210 aryl, 027-21 aralkyl, 26-010 aryloxy, C7-216 aralkyloxy or C5-210
arylthio group which may be substituted with 1 to 3 groups selected from Substituent group [3, a Ci-C,

11 aliphatic ggg!pgsggo% £84-19 7+ %gb%rreoqns .E%raé%%ggt%rggggg% group gogt@'pj g nitrogen
atom(s), a 5- or 6- membered aromatic heterocyclic group containing nltrggen atom(sgfoa nitro group,
and a cyandtgfotip, ESuBstifient Groupps: & Faldyénatent a hydrary: §¥dugra Gliceaikyl group, a

halogeno Ch=G6 mkyhgromgr asGH-ES. alkoxy growp, an-anming gsedp whishsnay he,substituted with 1 or

2 groups selected from Substituent grou a 06- aryl.group, and a nitra grqup; <Substituenf group
p:aCil -Cl(%%alkﬂlgro%%, a C6-C (%I@/I 8%?"55,9 g@#(%{%/ Té%éelkigl)lfé)r"gfjp?%n&f-%glaﬁf%h%%caacyl group, a
C7-C11 aroRtdtRPaeyFGrp, a £8-612 Higmaticealiphati€ atylhgioume Ci-Cs alkyl

group),

{4} the pharmaceutical composition according to the
aforementicned (1}, wherein R is a phenyl group substituted with
an aminc or mono- or di-C;-Cjy alkylamino group, and may be
further substituted with 1 or 2 C;~C; alkyl groups,

{5} the pharmaceutical composition according to any one
of the aforementioned (1) to (4), wherein X is an oxygen atom,

{(6) the pharmaceutical composition according to the
aforementioned (1}, wherein the compound represented by the
general formula (I} is a compound selected from the following:

' 5-{4-(6-(3~isopropylamino-phencxy)-1l-methyl-~1H-
benzimidazol-2-ylmethoxy) -benzyl)-thiazolidine-2, 4-dione,
5-{4-{6-{3-(isobutyl-methyl-aminc}-phenoxy)-l-methyl-1H-
benzimidazeol-2-yimethoxy) -benzyl)-thiazolidine-2, 4~dione,
5-{4-(6-(4-{isobutyl-methyl-aminc) -phenoxy}-i-methyl-1H-
benzimidazol-2-ylmethoxy) ~benzyl)-thizzolidine-2, 4~dione,
5-(4-{6-(3-(ethyl~isopropyl-amino)-phenoxy)-1l-methyl-1H-
benzimidazol-2-ylmethoxy)-benzyl}-thiazolidine-2, 4-dione,
S-{4-{6-{4-isopropylamino-phenoxy)-l-methyl-1H-benzimidazocl-2-
ylmethoxy) -benzyl)-thiazelidine-2, 4-dione,

5-{4-{6- (d-sec~-butylamino-phenoxy) ~l-methyl~1H-benzimidazol-2-
yimethoxy) -benzyl)-thiazelidine-2, 4-diocne,

5- (4~ {6~ {4d~isobutylamino-phenoxy)-i-methyl-l1d-benzimidazol-2-
ylmethoxy) ~benzyl)-thiazolidine-2, 4~dione, and
5-(4-(6-(4-~amino-3, 5-dimethyl-phenoxy)-l-methyl-1H-benzimidazol~
2-ylmethoxy) ~benzyl)-thiazeclidine-2, 4-dione,

(7} the pharmaceutical composition accerding to the
aforementioned (1), wherein the compound represented by the
general formula {I) or pharmacologically acceptable salt theracf
is 5-(4-(6-{4~amino-3, 5-dimethyl-phenoxy)-l-methyl-1H-
benzimidazol-2-ylmethoxy) -benzyl)~thiazolidine~2, 4-



cycloalkylcarbonyl group and a 5- or 6-membered aromatic heterocyclic carbonyl group containing
nitrogen atom(s)], or a pharmacologically acceptable salt thereof, as active ingredients, wherein the
active ingredients are for administering simultaneously or separately at different times, (10) the
pharmaceutical composition according to the aforerhéntioned (9), wherein the anti-cancer drug is at
least one selected from the group consisting of an epidermal growth factor receptor (EGER) inhibitor
(the drug bethigoeudximady, pariittuamab, gefitinib, erlotinib or lapatinib), a vascular endothelial growth
factor receptor (VEGER) inhibitor (the drug being bevacizumab, sorafenib, SU11248 or vatalanib) and
a Raf kinase inhibitof%?he%l%g%élrﬁaas%ﬁg%&ﬁ r} COmPPP H[]h%npﬁgrcrﬁgéléalﬁcgloco%pe)osition according
to the aforerMeAtiBRER (9P ERerdin thehsittanERE dFRTRCER I astRrRSsaleete dfrofithe group
consisting ofgettiaib and-satafens), or pKi2hnthe-pbarmpaceytical-coppositionaccanling i@ any one
of the aforerggnggng {gl‘@ (%%)dly%hereﬂgrﬁqrelocgprg@g&a 55@9%&@@(3?{5 color}u%z% cer, lung cancer,
breast cancer, pancreatic cancer, klg%y canceror prosﬁ{ate cancer, (R% e pharmaceutical
compositionaccordirigrtayany emey 12- oh ke aldrébrentioned! (Pries (12)y dvhereintheisarcoma is
medulloblastoma, rhapdomyogarcoma, Ewings sarcoma pggjpog,%qg@t ion fAd4) the pharmaceutical
composition accarding to any one of the aforementioned (9) to (13), wherein the hematopoietic cancer

is multiple nRSIBMAGrietKEmial ©*t™ef5)%he FRAMACERtCATCSRPBS N AEESTaRTy &5 Afly one of
the aforementioned.(9¥ touwi4); wkerein R represents a phenyl group substituted with 1 to 5

groups selected fro@@ﬁ@%ggeeﬁgr%ﬂgg@@é}%er drug selected from the group
consisting of an epidermal growth factor receptor (EGFR)
inhibitor, a vascular endothelial growth factor receptor (VEGFR)
inhibitor and a Raf kinase inhibitor; and
at least one compound selected from the group consisting
of chemical compounds represented by the following general

formula (I):

N\> /O 9 (I)
\ D

[wherein
R represents a phenyl group substituted with 1 to 5 groups
selected from Substituent group o; and ‘

X represents an oxygen atom or a sulfur atom;

<Substituent group 0>: a halogen atom, a hydroxy group, a C;-C
alkyl group, a halogeno C;-C¢ alkyl group, a C;-Cs alkoxy group,
a C;-C¢ alkylthio group, an amino group which may be substituted
with 1 or 2 groups selected from Substituent group Y, a Ci;-Cig
cycloalkyl, C¢-Cy aryl, C,-Cip aralkyl, Cs-Cio aryloxy, C,-Cyg
aralkyloxy or C¢-C;, arylthio group which may be substituted with

1 to 3 groups selected from Substituent group B, a C,-C,



Substituent group a is the group consisting of a halogen atom, a C1-26 alkyl group, a halogen C1-26
alkyl group, an amino group which may be substituted with 1 or 2 groups selected from Substituent
group y, a 4- to 7-membered saturated heterocyclic group containing nitrogen atom(s), and a 5- or
6-membered aromatic heterocyclic group containing-hitrogen atom(s), (16) the pharmaceutical
composition according to any one of the aforementioned (9) to (14), wherein R is a phenyl group
substituted ith Phetdmire giouy veichomay be- stlostitutedivdtted ortsubstitdients (the substituents

may be the sarpe.Qidifferentand.eachds agroun-selected, from,ihe group gongisting of a 2:-210 alkyl
group, a 26-21191bar¥lez%rou}}) and.C7-216 aralkyl group), and may be further substituted with 1 to 3

substituents {each subsTitTERTs S Broap Rlectéd romtRe Rt Eomslsiid 6P & Halogen atom, a
21-C6 alkyl gioup(and eehaldgenw24v26 adkyd grogpkno grélip)the pharmaceutical composition
according to any one of the aforementioned (9) to (14), wherein R is a phenyl group substituted with
an amino or mono- or di-21-C10 alkylamino group, and may he further substituted with 1 or 2 21-C6
alkyl groups<SUPS Y18 aTe phiarHadbutical RBMsEEHich At cordigtBrany ekewt the &orémentioned
(9) to (17), weherein Xrswa) oxygenaiend c,-c(19)ithe pharmaceutical.compeasitioraserding to the
aforementiongd (@) wherein he, compoupdieptesented by the, geperal formula (1) fs a compound
selected from the foﬂowing: 53
5-(4-(6-(3-isepropytiaidephehthed) i-neethy T bllpenzinddazot2- e thoxylbe neyd)-thiazolidine-2,4-d
ione, 5-r(ﬁ4_ft(l65(3§§iggggtyl-methyl-amino)-phenoxy)-l-methyl-
Hbenzimidazol-2-ylmethoxy)-benzyl)-thiazolidine-2,4-dione,
5-(4-(6-(4-(isobutyl-methyl-amino)-phencxy)-1-methyl-1Hbenzimidazol1-2-ylmethoxy)-benzyl)-chiazoli
dine-2,4-dioreubstituent group y>: a C,-Cy, alkyl group, a C¢-Ci, aryl group, _ o
5(4:(6- (el isopr oA o) penow)cl-ety L tbenzimidezol 2 yimethixy)-benzy) thiazolc

5-(4-(6-(4-isBPRSFIAMIRGPheregy-1-mElinfh=1 Hbenzimitarblohpiriathasy)-bengyb)-thiazolidine-2,4-
dione, Cy~Cy1 cycloalkylcarbonyl group and a 5- or 6-membered aromatic
heterocyclic carbonyl group containing nitrogen atom(s)],
or a pharmacologically acceptable salt thereof,
as active ingredients, wherein the active ingredients are for
administering simultaneously or separately at different times,

(10) the pharmaceutical composition according to the
aforementioned (9), wherein the anti-cancer drug is at least one
selected from the group consisting of an epidermal growth factor
receptor (EGFR) inhibitor (the drug being cetuximab,
panitumumab, gefitinib, erlotinib or lapatinib), a vascular
endothelial growth factor receptor (VEGFR) inhibitor (the drug
being bevacizumab, sorafenib, SU11248 or vatalanib) and a Raf
kinase inhibitor (the drug being sorafenib),

(11) the pharmaceutical composition according to the
aforementioned (9), wherein the anti-cancer drug is at least one
selected from the group consisting of gefitinib and sorafenib,

(12) the pharmaceutical composition according to any one
of the aforementioned (9) to (11), wherein the carcinoma is
gastric cancer, colon cancer, lung cancer, breast cancer,
pancreatic cancer, kidney cancer or prostate cancer,

(13) the pharmaceutical composition according to any one



5-(4-(6-(4-sec-butylamino-phenoxy)-1-methyl-IHbenzimidazol-2-ylmethoxy)-benzyl)-thiazolidine-2,4-dio
ne, .
5-(47(6-(4-isobutylamino-phenoxy)-1-methyl-1Hbenzimidazol-2-ylmethoxy)-benzyl)-thiazolidine-2,4-di
one, and 12
5-(4-(6-(4-amino-3,5-dimethyl-phenoxy)-1-methyl-1Hbenzimidazol-2-ylmethoxy)-benzyl)-thiazolidine-2,
4-dione, of (20ethefphisanmacéatied dempbositickraccotting to théaferementoned (9), wherein at
least one conapoundselectedsfromtheigrarscensisting e thg compeunds represented by the general
formula (1) O{fhgrmacologically acceptable salt thereof is
S(4-(6-(4-am|n%-§?5r-alorrnn%thyl-phenoxy)-l-methyl-lH-benzimidazoI-Z-
ylmethoxy)-benzyl)-thid2olithre-piu-divrrestihydioctionde iandn aco@idihe plrammaceuatical
compositionacearding to-the aforenaantiened £9), uherejn dhe compaund selegtedfram the group
consisting of the compounq{egrlesenteq b% the general formula (1) or pharmacologically acceptable
salt thereof & 5{35(6-(3-1Sopropylamino Prendxy) Liéth§1-1H-benzimidazol-2-yimethoxy)-
benzyl)-thiazolidine-214-dioreedindrochioridesal chmadditionthe preséntimventismpravides a
method for prophylaxis ordreatmentef gastriccancey, colan.gancer, lung cancer, breast cancer,
pancreatic cancer, kidmre’[jlvD cancer, prost%te cancer, medulloblastoma, rhabdomyosarcoma, Ewing's

sarcoma, liposarcoma’ ifipfe iy efomABrieuRE MR, WIGT E5hpHS e ddministatio st the
pharmaceutical €oregosition describec: shany onesselectedifrom the aforementioned (1) through (8) to
a warm-blooded anién%l (Pr%feralgly a human), 1% Further, the present invention provides a
method for prophylaxis oF treatert of Bardinoind (EsFESaRy CGAsHR CaHEer - cBIdEARERY, lung
cancer, breastwancer{ pahcredticlcancerp kidnéyrdageeroCpristatelcanceryigarcamatespecially,
medulloblastoma, rhaldamynsascoma, &wings sarcama-ordiposascomal ariematopaigtig cancer

(especially, multiple myeloma or leukemia), which comprises administering the active inaredients of
the pharmaéeifcal corhposiiorPsitnuRarieolisly breithfiist ritRtedctt of the BruvevRgistients at

different timgsothe aetive ingredientsioeipg asdresenbedqn anesselgeted fromythe aforementioned (9)
through (21%rQ In.the present i{]ygntionh"h%gggg atom"” in.:];ne definiti%n o&éubstituent groups a

. matic heé rocvyce ro 11n1ng,.nl ogern apom .
and p is a fluorine atom, ¢ ?orlng atom,gbro Ine atom or |oqd|ne alfo%, preferably a fluorine atom or

chlorine atom, and méfe praterabily EfGSHe aidmeompositcion alkgPgebiurs inctherdefiition of
Substituent groups a-aae fneepresents adineas orbranched.alkyl group hayingnl 1o §:carhon atoms,

and is for example, .a methyl, ethyl, propyl, isopropyl, hutyl, isobutyl, s-butyl, t-butyl, pentyl, isopentyl,
2-methylbut@ﬁr]%\ge%)lpteun%é 1‘%@ %ylé?opyﬁgﬁgfyl,gpﬁfv ﬁ%et@lﬁé&t% %-rxﬁeetﬁﬁ%gﬁ%ﬁlﬁgr%e‘fﬁﬁ %er]ityl,
1-methylperityl, B, 818iftethyiiitgl, 2t2<limennibungnt d -dimelrsiiny, seRe dimethylbutyl,

1,3-dimethytbtyk Ze3tdimethybudyl ars2-ethylugykgneun.Withrespegt to,Sulstituent group a, it is
preferably a methyl or t-butyl group, and with respect to Supstituent group p, itis preferably a C--C4
alkyl group,%%%sr%sbtrénﬁe?gra I)g/la %étﬁ# 8’rqe jy%lgl%uﬁ Cé_c’*“H%fégg{e%g‘ffbé fkyi’gfoap" in the
definition of Biddtitheat groups arandpyrepresentshe group s Whitkd toi3of theafdrementioned
halogen atoms.ate boades to-the substituent is a group selected from the

group consisting of a halogen atom, a C;-Cs alkyl group and a
halogeno C;-C¢ alkyl group),

(17) the pharmaceutical composition according to any one
of the aforementioned (9) to (14), wherein R is a phenyl group
substituted with an amino or mono- or di-C,-C;, alkylamino group,
and may be further substituted with 1 or 2 C;-C; alkyl groups,

(18) the pharmaceutical composition according to any one
of the aforementioned (9) to (17), wherein X is an oxygen atom,

(19) the pharmaceutical composition according to the
aforementioned (9), wherein the compound represented by the

general formula (I) is a compound selected from the following:



aforementioned C1-05 alkyl group, and is for example, a trifluoromethyl, trichloromethyl,
triboromomethyl, difluoromethyl, dichloromethyl, diboromomethyl, fluoromethyl, 2,2,2-trichloroethyl,
2,2,2-trifluoroethyl, 2-bromoethyl, 2- chloroethyl, 2-fluoroethyl, 2-iodoethyl, 3-chloropropyl, 4- 15
fluorobutyl, 6-iodohexyl or 2,2-dibromoethyl group, pteferably a halogeno Ci-C2 alkyl group, and more
preferably a trifluoromethyl group. "C-05 alkoxy group” in the definition of Substituent groups a
and 13 represents abgroup! imwhicksther aforeanéntonred 8106 alkylgroup-isibonded to an oxygen

atom, and isHior exaraple: B MenRXy-ethOXYHL BROPOXY.HEORIPOXY; DLtaxXYy, ISPRHLOXY, s-butoxy,
t-hutoxy, penboxy, isopentoxy, 2- methylbutoxy, neopentoxy, 1-ethylpropoxy, hexyloxy, 4-
methylpeneoxy, 3-m§et %Ip&n—é%f, (f-sfﬁhgtlhﬁl*pérﬁi%&yy f?—“&i%) tﬁ??b?ﬂSﬁ)Z,giaﬁ?ﬁgtﬁ/rﬁiﬁéxy,
1,1-dimethylbenaxy itz dimethiyibatdoxyl, Skdinrathy Hiutdry.o2, Badimethyloutdxyor 2- ethylbutoxy

group, preferably a €1:¢4 @lkoxy graup.mpore-referably, a.c1-¢2 alkaxy group..and esgecially
preferably a metzhl(?nxlydgro p. "C1-C6 alkylthio_group' in the definition of Substituent group a

represents & Group W%Ollfi:ﬁ he&H Srtehrﬁ}ecﬁl?i6388%}(3@%&?7@%féeﬁgnééalﬁ%esuIfur atom, and is
for example, a methyteltio ( ethiathie tiropyithie risppioleyithio,) butyithiosisebutythio; 1s-batylthio,
t-butylthio, pestylthiosisenentylihia. 2smeshylautyithio. mecbentylthio. 1 efhylpropylthio, hexylthio,
4-methylpentylthic, 3- methyloentylthio, 2-methylpentylthio, 1-methylpentylthio, 3,3- dimethylbutylthio,
2,2-dimethylbutylthid,” ,41“-éﬁﬁjﬁnﬁﬁﬁﬁfﬁﬁ%f]ﬁrﬁ&?ﬁgﬁ%%}ﬁi%j‘E%-IEIY etfiibutylthio, 2,3-
dimethylbutyithiaioriZethylbutyithie group) preferably-aClagA akkyithigrouli,cmere preferably a

C1-02 alkylthio group, and gspecially. preferably aJnethylthio 0roURe c1y,1 “AMino group which may be
substituted with 1 or 2 %roups selected from Substituent group 7" in the definition of Substituent groups

a and 13 reptesatts A Emiro GrBty Whigh TREYBe subbtfted wit6né oF idcgfoups which may be
the same or differerft,-the-gfouid béawpseletied fromiSubstituent geoty Y -consisting of a C1-Cu alkyl

group, a C4b<;;_119myhg%p@%%@:@lkw&@gﬂ aG1:GZaliphaticacyl groyp, a.GfrCl- aromatic
16 acyl group, a 07-C11 aromatic acyl grg% a 08-0)2 aromatic-aliphatic acyl group, a 04-011

cycloalkylcarbonyl grodp arfd 4%5-38HEmembetSieaomatt ARfrsty e e aRYdnyiEgroup containing
nitrogen atoh(sy.inidakpiheabowve definitiometd-01 0talkyl-groig pe the definiticn of Substituent

group 7 represents %émeart%b@{y&%dc@wwg@ue&@a&@qéit&ll%g@&%aé?'?é and is for example,
e

the aforementioned 03-06 alkyl, heptyl, 1-methylhexyl, 2-methylhexyl, 3-m éhexyl, 4-methylhexyl,

5-methylhexdt CTEBRASVIBORT, 4 2L dintEfAIENGE, JQFF 1 -ARRhIFEPRATS- FedtRg RSty o™
3-methylheptik 4methytheptyk Simethylhdptyk Gronetidheptyi; dspropydpentyt n2-ethylbexyl,

>/5-dimethyihexylnony) Ssmathdenhi-aelloohil. > methyioctd, £ roltylogh, J-propyihexyl
2-ethylheptyl, 6,6-d|methylhe§g,:, decyl, 1-methylnonyl, 3-methylnonyl, 8-methylnonyl, 3- ethyloctyl,

3,7-dimethyloctyPor' 7 ARiRetAccHF BRGGY -aRd 38 preferabRyed linéar-Br brafcrediangd gfoup having
1t0'4Cafb0Qﬂﬂ§EB%xy)—benzyl)—thiazolidine—z,4—dione-dihydrochloride, and

(21) the pharmaceutical composition according to the
aforementioned (9), wherein the compound selected from the group
consisting of the compound represented by the general formula
(I} or pharmacologically acceptable salt thereof is 5-(4-(6-(3-
isopropylamino-phenoxy) -1-methyl-1H-benzimidazol-2-ylmethoxy) -
benzyl) -thiazolidine-2,4-dioneedihydrochloride.

In addition, the present invention provides a method for
prophylaxis or treatment of gastric cancer, colon cancer, lung
cancer, breast cancer, pancreatic cancer, kidney cancer,
prostate cancer, medulloblastoma, rhabdomyosarcoma, Ewing's
sarcoma, liposarcoma, multiple myeloma or leukemia, which
comprises administration of the pharmaceutical composition
described in any one selected from the aforementioned (1)

through (8) to a warm-blooded animal (preferably a human).



In the above definition, "06-010 aryl group” in the definition of Substituent group 7 represents an
aromatic hydrocarbon group having 6 to 10 carbon atoms, and the group may be substituted by a nitro
group, the aforementioned halogen atoms, a hydroxy group, the aforementioned 01-06 alkyl group, a
01-06 alkylcarbonyloxy group or a 01-06 alkoxy groip. Such group is for example, a phenyl, naphthyl,
paranitrophenyl, parachlorophenyl, parafluorophenyl, parahydroxyphenyl, paraacetoxyphenyl,

paramethylphenyl, parastisapheind, pacspropyiplvemyd i paramethicdephremyd tparagthoxyphenyl or
parapropoxyphenyl group, and is preferably.a phenyl; paranitrophenyl of paragranoxyphenyl group.

In the above definition, "Q7-016 aralkyl 8roup" in the definition of Substituent group 7 represents a
group in which the afofementionBaEs-0, 678 FOPas is BoRAEH t6AReHor&RTiisRHEH01-06 alkyl
group, and isforexanpldna berzytsraphthylmetiat cindenytmethyd adiphenylmethyl ; 4 ipkenethyl, 2-

17 phenylprapyl, 3rpRenyprapy!, 1rnaphthylropyl2: n tH%'ngM%HQPBEhV'PfODV', 1-phenyibutyl,
2-phenylbutél, 3-phenylbutyl, 4-ohenylbutyl, 1-naphthylbutyl, -naphthg/lbutyl, 3-naphthylbutyl,

4-naphthylbdti S BHeMiderty!, SSRAGRIry eS|, E2pRERYIRSET o1 BLAdphtiteRiTroup, preferably
an aralkyl gravgliemwhich a phieryl grouphs dondedotoia €1 -=Cdialkylgrolpy artdemareipreferably a
benzyl 9roupg aalftdne;abeve de ialion. 01, CTAIPALIG AW arount I e defiiion of Substituent

group 7 represents a group in which a hydrogen atom, or a saturated or non-saturated Ci-C, linear

H

hydrocarbort §Fotp 7 BontEd I8 A cafbdriy grotibY andig 6 é%ahiIe tadofmyE detyii Brépionyl,
butyryl, isobubyaryhaalery| lisgvaléiyh pivaleyhdexandyh acryplayl imethacrydayd @reerotaneyl group,

preferably ag&ce@_{yhpég@M&gg@iV@pylcg%}pn@ more preferably an acetyl group. In the
above definition, "C7-Cu aromatic acyl group"” in the definition of Substituent group 7 represents a

group in which a C,-LG-BRyIRYr6ERTE b {0R carBBh§PGFo - AHd ifdr ek aRpie: HBeRzovl,

1-indanecarbonglkindanacargesyber &- on2-paphthoyk grow nand isRreferably:a benzgyl or
naphthovl gfoup... . aIQOth abave definition, "CS-CE arorqatic-alighatic acyl group"” in the definition of

Substituent gro&ﬁé] reprasents a grotp in Which™s BhehgPgroud is BSAARE t6 B 2E6 aliphatic acyl
group, and igfoPexampFeca pherylacety| F3-phrersipropiorfyl dr phenglbertyryl, 5-phenylpentanoyl or
6-phenylhexanoyl group, andisrefgrakly-a pheayacet gioupon odndhsaheyedefinition, "24-C1
cycloalkylcarbonyl group" in the definition of Substituent group 7 represents a group in which a C3-210

cycloalkyl gFBuB REh R prEsERR & 165 Gniembate d Saialsd 2§ chd RyHréE& BN group which
may be ringsfarsedg andtds fer exanmple zagye|opropyl Cyeiabutyh gyciopentyk kyelohexi,gycloheptyl,

norormy! o adamANAoLR, A0 Risfarably .63:C.oycloaltyl groun) s bopded fa g carbony! group.
and is for examp e, a cyclonropanoyl, 18 cyclobutyryl, ¢yclopentarioyl, cycl% éx%ncy?,’ '
cycloheptylcatBoRyE orbdrmAERD G F adfaRtizarbohyt GRotprprRféralblyerEa-€7
cycloalkylcatbonytigrattp; Bncespeaially prefarably- acyelopentanoyl or gyelehexanoyh group. In

the above definition, "5y h@-@?{nbgreﬁ_grom@}tlic eteracyclic_carbon Up containing nitrogen
atom(s)" in the defini?iongof Substituent gréﬁs y P/e%légg%t’s églroéfﬁﬁ %H%%%L%gg brajIG’-r%embered

aromatic hetefbe el Fingribhich: dortaiies BY ldastthe RitfogEmatair and iayfurfner contain a hetero
atom select@@ﬁgﬂ@d@ﬁ%@&ﬁtonﬂvgﬁ@yQ&%é’&tintgoofs%%t&%@ﬂogh&%@%&xg% atom and a sulfur

atom (for example, a pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimiddnyl,
pyridazinyl,?ﬁi%%%ﬁﬁ%%afolﬂ?ﬁ%&%ﬁiﬁolﬁ PiadZoRR gratp), s BondetPREa datbonyl group, and is

for examplesapyrtelytearbenylip B, it is preferably a C;-C, alkyl group, and

more preferably a methyl or ethyl group.
“Halogeno C;-Cs alkyl group” in the definition of

Substituent groups o and [ represents a group in which 1 to 3 of
the aforementioned halogen atoms are bonded to the
aforementioned C;-Cs alkyl group, and is for example, a
trifluoromethyl, trichloromethyl, tribromomethyl,
difluoromethyl, dichloromethyl, dibromomethyl, fluoromethyl,
2,2,2-trichloroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl, 2-
chloroethyl, 2-fluoroethyl, 2-iodoethyl, 3-chloropropyl, 4-



imidazolylcarbonyl, pyrazolylcarbonyl, triazolylcarbonyl, tetrazolylcarbonyl, nicotinoyl, isonicotinoyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, thiazolylcarbonyl, oxazolylcarbonyl,
oxadiazolylcarbonyl or thiadiazolylcarbonyl group, preferably a pyridylcarbonyl group, and especially
preferably a nicotinoyl or isonicotinoyl group. “&mino group which may be substituted with 1 or 2
groups selected from Substituent group y" in the definition of Substituent groups a and p is preferably
an amino grélparcnaniino groagoihichliscsubsttutetowithck eh2lsuhstiivenis-dlie salistituents are
the same ondfeiantgrouns each,selgeig rogthegraup.copaisting, ota G p alkyl grouy. @ 26-C10
aryl group and a C7-C16 aralkyl group), more preferably an amino group or a mono- or di-01-C10
alkylamino gfotip¥and especially preferably an amino, dimethylamino or isopropylamino group.

The 03-C:0 cycloalkylmoiety=0fk'€3-Chbayeloatkyt geodp fihich may be substitutecmdth 1 to 3 groups
selected fromrggb%tituegrtlgr ugelsr-ein thg definitgon of Sub%itu%ntt:%:oua{)fa has the same meaning as
described abiove, and is preferably a C:3: €10 cycioalkyl grovp which may be StBSHRIted with one
group 19 sélectedaidimiiSabstitbent grouge! morepreferaly & 83-C 19cydeatkykgroup which may be

substituted with.gresgraup.selested framdhe greupcansisting, ot N, Rydroxy, 01-C6 alkyl and
halogeno Ciicsigballé%l even more f;()refetr:i\g‘l%tan adamant%%l{group which may be substituted with one of
fluorine, chlorlne,%yé%ky?méjtﬁ?/,%thyl, Uty triftiétomiathyl TRBIHEXY Amifio, methylamino or
dimethylaminet Brdespecially preferablyan hdapranityrgromy., hexwitwrespect to the "C-C10 aryl

group whichn@ay;he substitpted with 103 groups sgLe[gggyff@@é itugng group p" in the definition
of Substituegt%r%P ﬁﬁmtd with Eesga_%c,t to "ﬁ:6-g ag/légroup" in the definition of Substituent group p,
the C6-C1 aryl molety has the' sarie Meaning as descrbed AbOvES Ry I8 prefsrably & 06-C10 aryl
group whichfriagthe shibstitited Wwith dhesgiariosslested from Substitygmtugroup £3; mere preferably a

CE-C10 arykgrgupwhish may.be sybstisutedwith.one %ha@e@gz hygroxy, GiL:G6 alkyl, halogen
CI-CG alkyl, C&:CGrghoxy or amino which may be substituted with 1 or 2 groups selected from

Substituent §FSUp §>8vénote preéfefaBiy a‘?ﬁ%}éﬁw G RATH fridy bB 'SR With one of
fluorine, chlowiéchyd@xgymethyl, ethyl, t-butyl, trifluoromethyl, methoxy, amino, methylamino or

dimethylaminc, and especiallypreferably 2.phenylior 4-hydrsRhenyl groePs, .y« ihe G/-C1 E aralkyl
moiety of the "C7-C1 G aralkyl group which may be substituted with 1 to 3 groups selected from

Substituent GFOUE p™ i the eRFMitort of Stk titdertyrouptéchad tresantd msshifg &s described
above_ , and is1 prefertlyg €4 -Contalkytareupwhich rrg&_y;&ae mtii@tegowitgm%ggqug selected from
Subsiuen goyn B A Bl 8 IR AP e bt g oflegen,
isobutylthio, s-butylthio, t-butylthio, pentylthio,
isopentylthio, 2-methylbutylthio, neopentylthio, 1-
ethylpropylthio, hexylthio, 4-methylpentylthio, 3-
methylpentylthio, 2-methylpentylthio, l-methylpentylthio, 3,3-
dimethylbutylthio, 2,2-dimethylbutylthio, 1,1-dimethylbutylthio,
1,2~dimethylbutylthio, 1,3-dimethylbutylthioc, 2,3-
dimethylbutylthio or 2-ethylbutylthio group, preferably a C;-C,
alkylthio group, more preferably a C,;-C, alkylthio group, and
especially preferably a methylthio group.

“Amino group which may be substituted with 1 or 2 groups
selected from Substituent group V" in the definition of
Substituent groups o and [ represents an amino group which may
be substituted with one or two groups which may be the same or
different, the group being selected from Substituent group ¥
consisting of a C;-C;, alkyl group, a C¢-Ci, aryl group, a C;-Cig

aralkyl group, a C;~C; aliphatic acyl group, a C,-C;; aromatic



1 or 2 groups selected from Substituent group y, even more preferably a benzyl group which may be
substituted with one of fluorine, chlorine, hydroxy, methyl, ethyl, t-butyl, trifluoromethyl, methoxy,
amino, methylamino or dimethylamino, 20 and especially preferably a benzyl group. The C-Cm
aryloxy moiety of the "CG-Cm aryloxy group which may be substituted with 1 to 3 groups selected from
Substituent group 0" in the definition of Substituent,group a represents a group in which the
aforementioned C6-C10 aryl is bonded to an oxygen atom, and is for example, a phenoxy,

1-indenyloxy, 2~ indenyloxy, 3-indenyloxy. 1-na yl Qr.2-naphthyloxy group, and is preferably a
phenoxy groucé. n&e Téé (f-C}n a‘rlalkyl%xi/ r?]oi%tgpofct%%o"ép,%m a?alkzloxy groulp which may be

substituted RithP1:3¢ Bogrtftio's Séleeted from SubstitGeRt §rotr pr irthe: defifitorfaf Stibstituent group
a represents A growmbewkdch: thenatore mentioned €7-C 16 aralkyligrotpas bended toan oxygen atom,
and is for e>§lairgp!% etgler(;\ztycggg%,)n_aphthylmethoxy, indenylmethoxy, diphenylmethoxy, 1- phenethyloxy,
2-phenethyloxy, 1-naphthylethoxy, 2- naphthylethoxy, 1-phenylpropoxy, 2-phenylpropoxy, 3-
phenylpropoxy, 1-naphthyiprdpo%y, 2etaphthyidropoxy, 30 raphiRyBFopExy, ‘T phefhylbutoxy,
2-phenylbutgxy; 3:phenylbutaxy, 4-phepylbuioxy.1naphthylhutexy -2-naphihylbiitoxy, 3-

Ibutoxy, 5-phenylpentyloxy, 5- naphthylpentyloxy, 6-phenylhexyloxy or

naphthylbutoxy, 4-naphth

6-naphthy|h%§<§ib%8ﬁa‘?oirdy§ya€noﬁ [ pRfBFABIY A behZyloky Grotip™ #*°Fhe E8°C1d dyithio moiety of

the "C6-C, aryithid groupavhich may beisubstitGied.with<y 1o 3rgroups,seleotethfrbne Substituent group

0"in the deﬁnmg&%ﬁgQ§titye§1tzgg%9ﬁ@@@?emﬁ@t&a@wg bic@-m&%mm%ﬂior@ C6-Clo aryl
e -

group is bonded to a sulfur atom, and’is for examgle, a phenylthio, 1- indenylthio, fndenylthio,
3-indenylthiB $eHaphthyithid of 29 rAEhERVIRRB 'group® andlis preférably-a IthiG group.
"C,-C, aliphaticracyiextgrou@-indhedefantion of Sulastituehe graup a~Tepsesegnts=a graup4dn which the

aforementiqfieth s a4 AlPhaic ARl STBURIS PORSIaLL IR AN Ky gensSIom AR LY Ie¥ample, &

formyloxy, acetoxy, propionyloxy, butyryloxy, isobutyryloxy, valeryloxy, isovaleryloxy, pivaloyloxy,
hexanoylox?,oﬁéllylcﬁ"ﬁ??ﬁﬂﬁé@%ylé@%@i%ﬁ@loﬁy@%ﬁﬁ}éﬁafﬁrefe@ébly an acetoxy croup.
"4- to 7-memberedsaiyiated-hetergayclieyaroup-eontaingg: pitrogereatomés)h i tae eefipition of
Substituent Aroup a represents c§1n§1/-1to g-_q&gg}llg/qr &@&ityr@t__erge%g%%y@&c’ggo_up which contains at

least one nitrogen atom and may further contain hetero’atom(s) selected from the hetero atom group
consisting ot & KitRsger atom, oxyBeR AT AR SUIfut-dtofrendt I8 Rt exarfipRitian azétidinyl,
pyrrolidinyl dmidazalidinyk thiazelidirnd, pyrazetidiny )l riperiginyl, morphelinyl, thiomerphalinyl,
piperazinyl 0 hxgsmopiperazinyl group, preferably a pyrrolidinyl, piperidinyl or morpholinyl group, and
more prefera cfy a’'nyrrolidin-I-yl, piperidin-l-yi or morpholin4-y1 group.

In the above definition, “C¢-Cip aryl group” in the

definition of Substituent group Yy represents an arcmatic
hydrocarbon group having & to 10 carben atoms, and the grcup may
be substituted by a nitro group, the aforementioned halogen
atoms, a hydroxy group, the aforementioned C;-Cqs alkyl group, a
C.~Cs alkylicarbonyloxy group or a C;-Cs alkoxy group. Such group
is for example, a phenvyl, naphthyl, paranitrophenyl,
parachlorophenyl, parafluorophenyl, parahydroxyphenyl,
paraacetoxyphenyl, paramethylphenyl, paraethyvlphenvl,
parapropylphenyl, paramethoxyphenyl, parasethoxyphenyl or
parapropoxyphenyl group, and is preferably a phenvl,
paranitrophenyl or parapropoxyphenyl group.

In the above definition, “C;~Cys aralkyl group” in the
definition of Substituent grour v represents a group in which
the aforementioned Cs—Cyp aryl group is bonded to the
aforementiconed C;-Cs; alkyl group, and is for example, a benzyl,

naphthylmethyl, indenylmethyl, diphenylmethyl, l-phenethyl, 2-



"5- or 6-membered aromatic heterocyclic group containing nitrogen atom(s)" in the definition of
Substituent group a has the same meaning as described above, and is preferably an imidazolyl,
tetrazolyl or pyridinyl group, and more preferably a pyridin-2-y1 or pyridin-3-yi group. Ris
preferably a phenyl group substituted with 1 to 5 gréups selected from the group consisting of a
halogen atom, a C:-C6 alkyl group, a halogeno Cr-C6 alkyl group, an amino group which may be
substituted witls1lvor2 qrplps sateeterlirorrSubsiituemntlyrbupyy @44 to Z-membered saturated

heterocyclic.qrguprsoniaingng nitlogep atam(s) apga 51 1. Bmembered aromatic heteracyclic group

containing nitrogen atom(s). R is mare preferably a phenyl group which'is substituted with amino
or amino Wh‘?’dk?giéegl&fb%ﬁéi)eld WHHPT B2 8l &tituehts (e tu&nts et AP YF diffrerent, and

eachis a gr@u@@@e@ﬁmhhe@m@mswgbf aSSbEélQ/ab@hg_r/_dup,Sa C6-00 aryl group gnd a

07-016 aralkyl greup), and may Q%Hg@mggyt@gd é/\;lg’ég,gg@%ggtyeﬂg@qch substituent is a

group selected from agroup consjsting of a halogen atom, a CI-C6 alkyl group and a halogen CI-C6

alkyl group) PR SANTotE ptéferably 8 pHEhy grslip WhithRE =29 SubstitRedSvRR 2 FEmR0 or mono-
or di-Cl-Clcaalkytémindigrouprand magdbenfurthersifisstitbiied witbeb oy 2 @t-€fpalkyl groups. The

compound represented byshe:general farmulal), whichds an agtive;ingredient of g pharmaceutical
composition of the present invention, is preferably
5-(4-(6-(3-isbpfoianiins pe iy kR ftethy R HBEr R daZePZsaretroRy \dsenzy|-thiazolidine-2,4-di
one .which a hydroggn atom, or a saturated or pon—saturated C.-Cq ) L
(O3 (g BV RYBBk PO L L Rt PN RIRE  2Vetig g gy - thiazolidin
5-(4-(6-(4-(i6ButyEARsth l-amiferarenoryR Fifethy eRibetiziTidazok2wimetaoRy):bemzyl)-thiazolidine
-2,4-dione valeryl, isovaleryl, pivaloyl, hexanoyl, acryloyl, methacryloyl
or crotonoyl group, preferably an acetyl, propionyl or pivaloyl
group, and more preferably an acetyl group.
In the above definition, “C,;-~C,; aromatic acyl group” in
the definition of Substituent group Y represents a group in
which a C¢-Cyy aryl group is bonded to a carbonyl group, and is
for example, a benzoyl, 1-indanecarbonyl, 2-indanecarbonyl or 1-
or 2-naphthoyl group, and is preferably a benzoyl or naphthoyl
group.
In the above definition, “C4-C;; aromatic-aliphatic acyl
group” in the definition of Substituent group Yy represents a
group in which a phenyl group is bonded to a C,-C¢ aliphatic acyl
group, and is for example, a phenylacetyl, 3-phenylpropionyl, 4-
phenylbutyryl, 5-phenylpentanoyl or 6-phenylhexanoyl group, and
is preferably a phenylacetyl group.
In the above definition, “C,-C,; cycloalkylcarbonyl group”
in the definition of Substituent group Y represents a group in
which a C3-C;, cycloalkyl group (which represents a 3- to 10-
membered saturated cyclic hydrocarbon group which may be ring-
fused, and is for example, a cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, norbornyl or adamantyl
group, and preferably a C;-Cs cycloalkyl group) is bonded to a

carbonyl group, and is for example, a cyclopropanoyl,



5-(4-(6-(3-(ethyl-isopropyl-amino)-shenoxy)-1-methyl-1Hbenzimidazol-2-vimethoxy)-benzy1)-thiazo
idine-2,4-dione :
5-(4-(6-(4-isooropylamino-phenoxy)-1-methyl-1Hbenzimidazol-2-ylmethoxy)-benzyl)-thiazolidine-2,4-d

ione - 18
5-(4-(6-(4-sec-butylamino-phenoxy)-1-methyl-1Hbenzimidazo1-2-ylmethoxy)-benzyl)-thiazolidine-2,4-d
ione cyclobutyryl, cyclopentanoyl, cyclohexanoyl,

5-(4-(6-(4-isehutylaming-phenqy)-1-methyl-Hgbenzinidaz ol 2-ymethoxy)-hepgyl);thiazolidine-2,4-di
one or

5-(4-(6-(4-aiiid B 5 RiHethy I Ne foxy - 1L nTetRY R HBEHAMREI201 -S50HRthBRs) -benzyl)-thiazolidine-2
,4-dione, or agiivarheddotogicailyradédeptabley saltthertsofoand durther prafexablyyl group. S
5-(4-(6-(4-aminc-3,5:dimethyl-phenaxy): 1 methyl-EbenzimidazalZ-yimethoxy)-benzyl)-thiazolidine-2,
4- dioneOdihgdroohIoride, or L , L

5-(4-(6-(3-iSOBFSPY LA pRRho RS- 1 - Hethy - R miasz A 2y Rfeth &5 benzy i olidine-2,4-
dioneOdihydseshtariden of Thegresestinvention previgdes=amastizcaneaipharmacetical
composition for plopylas oL reatment of careinoma, sarcoma,or hematopoieti, cancer, the
composition including at least one anti-cancer drug sglec%ed ﬁon?the group conS|srﬂng of an epidermal
growth factot¥8EEpRIIEGERYI2S iRkibitord vEsEulardhgathefiatgrowth factemecepror (VEGFR)
inhibitor andsa Rafddaase dahibiter nand & leaskone semperHRd selecied framthe.gigup consisting of a
umﬂpoundlg%@@g an oxygen atom and a sulfur atom (for example, a pyrrolvyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, thiazolyl, oxazolyl,
oxadiazolyl or thiadiazolyl group), is bonded to a carbonyl
group, and is for example, a pyrrolylcarbonyl,
imidazolylcarbonyl, pyrazolylcarbonyl, triazolylcarbonyl,
tetrazolylcarbonyl, nicotinoyl, isonicotinoyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl,
thiazolylcarbonyl, oxazolylcarbonyl, oxadiazolylcarbonyl or
thiadiazolylcarbonyl group, preferably a pyridylcarbonyl group,
and especially preferably a nicotinoyl or isonicotinoyl group.

“Amino group which may be substituted with 1 or 2 groups
selected from Substituent group Y’ in the definition of

Substituent groups « and B is preferably an amino group or an
amino group which is substituted with 1 or 2 substituents (the
substituents are the same or different groups each selected from
the group consisting of a C;-C;y alkyl group, a Cs-Ciy aryl group
and a C;-Cys aralkyl group), more preferably an amino group or a
mono- or di-C;-C;, alkylamino group, and especially preferably an
amino, dimethylamino or isopropylamino group.

The C;-Cy; cycloalkyl moiety of “C;-Cjy cycloalkyl group
which may be substituted with 1 to 3 groups selected from
Substituent group B” in the definition of Substituent group o
has the same meaning as described above, and is preferably a C,-

Cio cycloalkyl group which may be substituted with one group



peroxisome proliferator activated receptor (PPAR) 7 activation potency or pharmacologically
acceptable salt thereof as active ingredients, for administering the active ingredients simultaneously or
at different times. Epidermal growth factor receptor (EGER) is a receptor protein which exists on
the cell surface corresponding to an epidermal grovith factor. The receptor is a membrane-spanning
protein, and has a region within the cell where it possesses tyrosine kinase activity. It has become
apparent that¢heaeeépforis expressedaitthesutfape ofdnanycancencelss and frequent
overexpressi 'i%g%%v%{j(gégeg’wgﬂnr!\g%gbg nscgfg,sl%r&al% ec&-m‘gg hc%lon cancer, pancreatic cancer
0 [ [

and the like. With respect to drugs which inhibit the function of ep erma?%rgvrvﬂ%l?actor receptor
(EGER), cef®Xifightratle RaeCERRRRD At panitiftunabicairsermentidrefor xample as
antibodies vaigly bind dvitte theyextracellojas trmainelreaddision, Wit sespast terinkibiters against
tyrosine kin tivity, gefitinib.(trade name | a), erlotinib (t name Tarceya) and lapatinib can
be mentiong;(rj%eb I;iéfg)%bcl%, gﬁ%ﬁrﬁ% (%éllase%ﬁgr%%%s%i‘r’)cie%)oc%n éga %%Hﬁéﬁ%ﬁ: ng?gs%ltﬁér endothelial
growth factdt¥¥e&eptor (VEGER) i dieceptoPpratein Whidh exrtsohine cal supkace corresponding to
a vascular endothelialgrowthdaatoro Therecepiankiaia fembsarespanning psetain-andhas a region
within the cgkwggg%gn@/sls%sreos%%{rosine kinase activity. It has been known that the receptor is
expressed mainly in vascular endothelial cells, and promotes proliferation of vascular endothelial cells
by being stimulated Wifthvasemas entotiéifal Growth fasior secretedfronh carcebeells. As a result,
angiodenesisibdhetperiphery:of cancertissieiis-erharcedand groliferation of canger tissues is
promoted. @i}h res%gct 'E? rugs which inhibit the function of vascular endothelial growth factor
receptor (VEGFR), bavatizuthab ((FadenamRSAvASii WhRIGHR & 2% etitrdliziig BRfibod§ against
vascular endathelial eelftgrowshfactos itself, asdisorafenibo SULL248 enshvatglanip (PTKZZ7) which
are inhibitoré a%ainstt {orsnigleeléinaﬁgsa%%/étysggg he me.ntioned.frefer,abbl , Sorafenib can be
mentioned. ° Raf kihase is orle type 0 536 ¥ § W

. Serine-threcnine kinase wWhich 1s deaépcfyy Trivaivéd with cell
proliferation’sigRaMAGT afdis kriewh:to 3hdate FrOlP ivalchscmie Whichiansducesd arprdliferation
signal from Ras prateln. whichis a lpysmaleeular weight G rotein, inta.a nucleus, With tespect to

drugs which_inhibit kinase activity of Raf, sorafenib can be mentioned for example. The compound

having PPAR yaetiation PSRy Y oRE dtHRE BictiveSHgrdditnte e fife Afdredfentioned
anti-cancer pharmageutical cerhpesitiomedcernging tedheaprgsentdnventian; dreluste ssatiy.e6ompounds

which actival Juman,PRARY,BY A ageepiable #ssay.,0ramy compaunds which are generaly

recognized as PPARY activators or as PPARY agonists. Such PPARYy activator may be two or more
PPAR subtypePattiratens. Astoppieferable PPARY sefivatrbytazbldinedivrmeieomigotinds which are

known to bexHsefid feriseating iabetes, angknarthiazelidinedione compoundsssugch as those disclosed
in US Patenr%é\é%. ,29;1,%89] can be tr;n%tnticf):ne lAs for preferable thjazolidinedione compounds,
currently commercially available rosigitazoha and pidyTitaYdne "Ehd €ohip8rds disclosed in Japanese

Patent No. 2876885 (S PateitiNe £ 5:8861014), Japhrese PatdilyNpr 8488890y(US Ratent No.

6,432,993, BR Ratept:Ng- 1922212} ,and Japanese Patent Appication (Kokai) No. 2000-351779
(International Publicr?ﬁion No. WO 00/61581% can be mentioned in addition to the compound

represented by the déneral formafa (1 aecBrdinttothe Present inveAtéi K f8F Briteribien
nonthiazolidivedibaescrapotmtsd corigoundsthatarewyrdercdevelepnienty seichsasi Glaxa Smith
Kline's compound 1262570 (farglitazar).and ike can be mentioned. Amaong these compounds
having a P ARy%g%ivation potency, Ielggé%ﬁlléqsrg?e%rsa i%%% %hg rccc))lrlrtijpc()xu’nél1 ?g?:)rgehseen?gal %y the
general foriGROAT8r apREPTacslogicaly aoceptabless alt theredt bccarding to 25 Heypresent

invention. group which may be substituted with one group selected from
Substituent group B, more preferably a benzyl group which may be
substituted with one of halogen, hydroxy, C,-Cs alkyl, halogeno
C:-Cs alkyl, Ci-Cs alkoxy or amino which may be substituted with
1 or 2 groups selected from Substituent group Y, even more
preferably a benzyl group which may be substituted with one of
fluorine, chlorine, hydroxy, methyl, ethyl, t-butyl,

trifluoromethyl, methoxy, amino, methylamino or dimethylamino,



Among the compound represented by the general formula (I) according to the present invention, the
compound having a PPART activation potency, the epidermal growth factor receptor (EGER) inhibitor,
the vascular endothelial growth factor receptor (VEGFR) inhibitor and the Raf kinase inhibitor, which
are active ingredients of the present invention, thosgowhich form salts can each be made into a salt in
accordance with general methods, and such salts are also embraced in the present invention.

Among suchesaltssaremicrganieacitesalb such ashygdochterie acid salt, hydrobromic acid salt, sulfuric
acid salt, nitric acid s3]t apd phospharic acid,salt; carboxylic acid salt 5 OQ?, agtj:g(t)i{:1 acvigléc t, fumaric
acid salt, maleic acid salt, Oan]IC acid salt, malonic acid salt, succinic acid satt, citric Beid 'salt and ma ic
acid salt; a SUHOMTE afitP §5it SUcAhe MfdthhneRuffoRicoEia SHL wthsAeSarBnic wRId sanent
benzenesulfgnis:acitsath anddofuenesufionic scid spli: andan amingacid salt.suehas glutamic acid
salt and aspar%qlc acirg %%IE;C antge m decﬁ)rgerclzlti for e argp_lg, as a salt with an acid. As a salt with a
base, an alkali matal salt such as Tithium Salt. soditim salt atd Porassifint SAtSan Hikalihe earth metal
salt such as¢aféig saRBnRthgriesiam sakierlan crgrhivrivase saltisudtnas arymonium salt,
triethylamine salindiisegropylamingsaki-and eyelopexylanine salt;can bgmentiued for,example.
There are cas%s7 \{vsher% ee&crha%fltheacoggr?und re;presented by the general formula (I), the compound
having a PPARY activation po ech, frie eﬁﬁ%r a Lé?c‘)wth factor receptor (EGER) inhibitor, the
vascular endothelial'grewiir fastarriebeptoriv SGRRYinhibitdreand the: Rafkdnase inhibioruphich are
each an activeiipgredienbef the pharmaceufical composition ggearding 40.thg preggnt invention, has an
optical isomer, and each of such and a mixture thereof are all embraced in the present invention. Such

optical isomar R&h e oBtaifta By BithdF anthesistiding™ starfing Thatetrit of €8e¥Rofthe isomers, or
by resolutiomr e sesynthesizegircompoundusing-a genesakiesolution methad o 261%gparation method

if desired. Lhete are casgswhere e of the ¢ompo nd represented by the general formula (1),
the compou%goha?ving a PPARy activatio%grv)[(‘g(‘)@fency,O the e&%eﬁ%a %?ovevﬁwa?fc of receptor (EGFR)

inhibitor, the’FA%HaF éndbtdIENIBR RT3 or FeEEPOrISEGER) iARiDIOR aHektHeoREf kinase inhibitor,

which are eatleastastivecdingredieniof thepharmaceidigal iepreposition according to the present

invention, eﬁgﬁgﬁﬁg\gg@@ orasa e%?}‘i%t]% él(pd eagh é%ésgclf a}_ﬁnd a mixtgr_e thereof are all embraced
I i

in the present invention. The present inv ntion pr6 es‘a method for prophylaxis or treatment of
carcinoma (BEFB¥HAYCHaStHic damcer EB1am EaResY, IuAgremitery BresR@ance?,-pancreatic cancer,

kidney cances i pirostatecancer), sareaga (especialy.gnedulleblasioma; rhabdomygsaigoma,
Ewing's sar%q%e%w%%%%rg mei)_ora g%%atQBSL%iC cagc_era(é%,g%cﬁl)% multipl3e myeloma or leukemia),
: I} Il |

the method forpr%roph laxis Or tréatmént agcord|n§<¥d the présen nvenﬁgf’fbelﬁg conducted by using
the compouht ’b‘i‘é’g@r‘ﬁ’é‘d’%y tHe BdoremERbBhed gerferahrarmmaDydroaphafmacologically
acceptable salptheseniatene oy Pysusingny crsbination of ascempouns Ravipg REARY-activation

potency (preferably the compound represented by the aforementioned general formula (1)) or a
pharmacologically a c%eptSBFeggglt?heg%%%@i?ﬁ{%nggﬁa}éfmal growth factor receptor (EGER) inhibitor, a

vascular endotheliaFgfo v factdriedeptor PPESER PinHibitor' 6 sCRakkinask inhiitonp In the

present inventiom "Wsing-a cambinationedNQans to uss e sk etypesfdrags,and a form in which
each of the drugs is administered at the same time, a form in which each of them is administered

alone separately aftet AT iftERVAl, Bnd 2 6T il SHicH tHEp aré nTxBE it aRe adhfiRistered as a
physically un#prascornpositignocan be miehtioneigle aforementioned C¢-C;, aryl group

is bonded to a sulfur atom, and is for example, a phenylthio, 1-
indenylthio, 2-indenylthio, 3-indenylthio, 1-naphthylthioc or 2-
naphthylthio group, and is preferably a phenylthio group.

*C;~C; aliphatic acyloxy group” in the definition of
Substituent group O represents a group in which the
aforementioned C;-C, aliphatic acyl group is bonded to an oxygen
atom, and is for example, a formyloxy, acetoxy, propionyloxy,
butyryloxy, isobutyryloxy, valeryloxy, isovaleryloxy,
piyaloyloxy, hexanoyloxy, acryloyloxy, methacryloyloxy or



In the present invention, "administer at the same time" has no particular limitation so long as it is an
administration form capable of administering substantially at the same time; however, administration
as a uniform composition is preferable. 27 In addition, "administer separately after an interval”
has no particular limitation so long as it is an administration form capable of administering separately
at different times. For example, an administration form in which the epidermal growth factor receptor
(EGER) inhibiteEahévascaiarendetivelizt grewslr facten recetox{VEGHER) inhibitor or the Raf kinase

inhibitor is administeregl first, and .afies.apredetermined fime,the,compoynd having ERAR{.activation

potency or a pharmacologically acceptable salt thereof is administered, can be mentioned. [EFFECTS
OF THE INVERTROR] 2tomifa antfcdhCerdsidrradsmicl comps<iioRToT theprasént invention which
contains a coapeund tepresented by-thewgenernl darmuke: ) asareastive ingregtients is/useful as an

agent for pronylax(s.or realment of gairic cancer, colon cangey, lung.gancer, preat cancer,
pancreatic cancer, kidney cancer, prostate cancer, medufiob astgma, rha 5omyo§arqoma,gre
sarcoma, lipd@afeomat AiUEDISARISRTA bF RuKenfialet e THEafti Tapicer prrvmsicewical

compositionaaccordingeto thespresenigenention, which-inciudes abieastane anti-gancer drug selected

from the group consisting of an epidermal growth factor receptor (EGER) inhibitor, a vascular
endothelial gro?/vt% fgcf:tc?r reacze%tér 6\%2F ' in ?L?Ll%c%r% an la If'é% éﬁlzcséieli% ﬂ}/l or, and at least one
compound seléétad fterrihk gRF E6hSISHRY of @ EBATpcUnY havitraPRART activation potency and
a pharmacotagicalty-gaceptaple saltdhereahas astivedngiedients;which arefar administering
simultaneous)l_;/egre §gg§ratel§a§: chligﬁeirggrt1 tigf??g is ggg:fc.pl as an anti-capl%%r.dnig éanti-cance(rjdrug for

. L in r oxr 11 roup, a
prophylaxis %r treatmen}f OE? a¥cmoma suc g%StI’IC cal}]’cer; COTOI’] ancer,ylun carﬁ:er, Breast

cancer, panBrgiceaicerkidhey panEer afdprosidte daeridarcoma sueh asmmegulioblastoma,
rhabdomvosargoma; duwing's sarcoma and liposarcoma, and hematopoietic cancer such as multiple
myeloma and Ieukemig)_. [gF%TrMQbDE FCPR CARCRYII}IlG OUT THE INVENTION] 28

ered arcomatic heterocyclic group conhtaining

nitrogen atom(s)” in the definition of Substituent group o has
the same meaning as described above, and is preferably an
imidazolyl, tetrazolyl or pyridinyl group, and more preferably a
pyridin-2-yl or pyridin-3-yl group.

R is preferably a phenyl group substituted with 1 to 5
groups selected from the group consisting of a halogen atom, a
C1-C¢ alkyl group, a halogeno C;-Cs alkyl group, an amino group
which may be substituted with 1 or 2 groups selected from
Substituent group Y, a 4- to 7-membered saturated heterocyclic
group containing nitrogen atom(s) and a 5- to 6-membered
aromatic heterocyclic group containing nitrogen atom(s) .

R is more preferably a phenyl group which is substituted
with amino or amino which is substituted with 1 or 2
substituents (the substituents are the same or different, and
each is a group selected from the group consisting of a C;-Ciy.
alkyl group, a C¢-Ci, aryl group and a C,-C;¢ aralkyl group), and
may be further substituted with 1 to 3 substituents (each
substituent is a group selected from a group consisting of a
halogen atom, a C;~Cq¢ alkyl group and a halogeno C;-Cg alkyl
group) .

R is even more preferably a phenyl group which is



The compound represented by the general formula (1), which is an active ingredient of the
pharmaceutical composition of the present invention, can be manufactured easily in accordance with
the method described in Japanese Patent No. 3488099. Rosiglitazone can be manufactured
easily in accordance with the method disclosed in U8 Patent No. 5,741,803, and pioglitazone in
accordance with US Patent No. 4,687,777. With respect to thiazolidinedione compounds having
PPAR?7 activatior: poteresy, wiliichaareadisolosed inJapaneselPatentNoa2876885(% SRatent No.
5,886,014), JapangseRatent dNe.3488099 (UsRatentNg. %é3§,%?3c5%ﬁé}}§n%\‘m 22272) and
Japanese Patent Appication (Kokai) No. 2000-351799 %Iégternational Publication No. NO 00/61581),
manufacturing methods are ¢ %8n§s€|%8£8fiﬁ%%%% S the SuBfeiEd Appcativhs, dnd th& t6Mhpounds
can be mandfactoretheasiy imacedidariceoWith theanethody distlosethirpeach of thé published

applicationsy v s harghitazar can be manacuysd.easily in accordance with the method disclosed in
International Publicatio(? No. NO 00/08002. As an epidermal growth factor receptor (EGER)

inhibitor, which is arPacfive ingredisEsfIRs Ait-R8RRBF PREMHhatelfica¥dorPosition of the present
invention, thescormposdition. eéntaimnghaspmpeurad havirig PRAR @ fictivation gpoieacy such as a
compound represenied py the <gqur@éﬁgwa%@c9?@mrmc%ﬁgL@@JJy)asfspéeak?lsalhthereof and

other anti-c ncer,agent%s) as active ingredients, aefitinib is available from AstraZeneca.

Cetuximab &5 Ba"maRtiFacttired Bakshy Y hokGrdande Wit mhethsd diuidsed s EP Patent No.
359282, panitumumab (i -accotéanteaiittt intereatiorialaRublidatidneNoxNO 06438735 eHetinib in

accordanceyuith intematianal Rublication No, WO, 96/30347, lanatinib in agcordgace with International
Publication No. NO 99/35146, and among the vascular endothelial growth factor receptor (VEGFP)

inhibitors, bevacizumabin dccotdAREE it EEPBIRaHt RBL 1825535 Saate hid it A¥dordance with
InternationabPublivatier No.2NOL 8835146, Bi¢1k248 ivlatesordantenwith, laterhational Publication No.

NO 2001/060814, agd vatalanih _g%@)@g}ggﬁ%ﬂ%w@t&k@ggfﬂgn@gEMic_:%ggn No. WO 98/035958.
e d by th a

In the case where the compound represented by the general formula (1) or aégr%armacologically
acceptable SAPTHERGT ARhich 6181 dRETE in§ratiEtt of tHe BRarftidsutic 4 <bifpBsition according to
the present inventiof-istused &6-& thetapeytienagentoeatity of-liferiatprovingiagent or as a

prophylacticagenty e compoyad.of a.Rharmanolpgjcalviaceaniablp. sl ngiealby itself or in a

mixture with an excipient, diluent and the like that are suitably pharmacologically acceptable, can be
administered orally gé Yratfiet & d&RENEY §raHmesPRsRerd of YRiYdrparenterally by injection or
suppositorybenz ifihdse pharmdceuticak pyepatatiohs-ate: pregaradra arcordanae with a known
process by ysing additives including excipients (for example, organic excipients such as sugar

derivatives, e.g. lactose, sucrose, glucose, mannitol or sorbitol; starch derivatives, e.g. corn starch,
potato starch, 5-(4-(6-(4-amino-3,5-dimethyl -phenoxy) ~1-methyl-1H-

benzimidazol-2-ylmethoxy) -benzyl)-thiazolidine-2,4-dione,
or a pharmacolegically acceptable galt thereof, and further
preferably
5-(4-(6-(4-amino-3,5-dimethyl-phenoxy) -1-methyl-1H-
benzimidazol-2-ylmethoxy) -benzyl) -thiazolidine-2,4-
dioneedihydrochloride, or
5-(4-(6-(3-isopropylamino-phenoxy) -1-methyl-1H-
benzimidazol-2-ylmethoxy) -benzyl)-thiazolidine-2,4-

dioneedihydrochloride.

The present invention provides an anti-cancer
pharmaceutical composition for prophylaxis or treatment of
carcinoma, sarcoma oOr Hematopoietic cancer, the composition
including at least one anti-cancer drug selected from the group

consisting of an epidermal growth factor receptor (EGFR)



a-starch or dextrin; cellulose derivatives, e.g. crystalline cellulose; gum arable; dextrane; or pullulan,
and inorganic excipients such as silicate derivatives, e.g. light silicic anhydride, synthetic aluminum
silicate, calcium silicate, magnesium aluminometasilicate; phosphates, e.g. calcium monohydrogen
phosphate; carbonates, e.g. calcium carbonate; an@ $ulfuric acid salts such as calcium sulfate, can be
mentioned), lubricants (for example, stearic acid, metal salts of stearic acid such as calcium stearate
or magnesiubriidrrates; talc veollvidalsikcaonhaxés slchras beefgumar sperpaceti; badratid; adipic
acid; sulfates,siob;as sodim suifate;alycol fumaric acid; sodiunibenzaate, DL leygine, spdium salt
of fatty acid; layrvl suéfa)%es sucQ as sodium lauryl sulfate or magnesium lauryl sulfate; silicic acids such
as silicic anhsye#rlecfet%r siicale Hyar&tE AR dHEEAfSréhferitiore S SER O Y ATIVBE can be mentioned),
binders (for example chydrmxyprapyloalitlese.,i Rydroxypeory taethyb cellulose,palyyinyipyrrolidone,
macrogol a unds similar to the aforementione cipient can be mentioned), disintegrants
(for examplgg%%%%ﬁ)%egge i%gﬁ\%é 30 %ﬁgﬁﬁgg Io%—%%g?%&gd %@iﬁoﬁ%ﬁ)epc%nc%ﬁuﬁ)%te%%rboxymethyl
cellulose, caléigihfeammdméniyl RendRse 6 rtermdly aosiinkdagosiimmsarboxymethyl cellulose; or
chemically nzadifiee-stasehas o cellylogessiemas €arbexymethyl starch, sodium carboxymethyl
starch or crossiinked,pohyinylpyrrolidone.can.be mentioned). stabliers (for example, esters of
parahydrcxybenzoic Acid such as methyl paraben of propyl paraben: alcoRols Such-as chlorobutanol,
benzyl alcoT VrPHemft sthyale6hs|, BerZatkesilin ehtoride pheriots soefias phenshor cresol;
thimerosal; dehydraacetisacidhand soskic acid-canhgmentioned) angd earigets.for flgvor and smell
(for example, commonly used sweeteners, acidifiers or fragrances can be mentioned) or diluents.
Although its%%%léném%)rﬁ%?}/aé?ie% 0 & 1rél)rfgl;e""'(E:'Ld% &t o%b%n%%& ovr?h@gr?ditli(%ng Stich™as'the activity of the
drug, the symptefisiadel visight ahdthevike bf the paientts warrr-biosdsdaniras especially a
human), in the ease-ef oralagminisisation femexampledt isdesisableto-administerwith ajower limit of
0.0005 mg/k&\éve&%ht angf an L)J%Qerslisryg of 50 r%%/kg ngght er ,dolsage, and in the case of intravenous
injection, it i desirable fo admmister with & Tower it of 8.5%%%3‘%9% g Weightand®iF Gibper limit of 50
mg/kg weightiFerdosagessnce ot severaldfinesradayedependinren thadymmstoige.  In addition,
the compound haviag;RRARyActMaionpatency:(preferably-a eompaund septesented by the general
formula (1)) or a pf argg%%()ologi_pgélg cgepf%ellgR alt thetreof, arf)d ghe epidermal growth factor receptor
(EGER) inhiBitor, the vascular endothelial growth factor fef8ptot (VESFRTThibier bPfle Raf kinase
inhibitor canc@dcipdeiforminated-alonesnteseparstd ddmikistratidn formaot andie forvhidlated into a
physically ugifean.adrminisikation form bymixingdhem. .  nWhen eagh of sugh separate
administrati%rg) fgerH .%r,utniform adminicstration form js used, each of the compound having PPARy
activation potency or-a pharmatotogically acteptabis i taract the epfigérhardRwi-fitor receptor
(EGFR) inhib#toe, theagssoulacehdothelial growds factoe réeeptor{V EGIER) 234 tihibforand the Raf
kinase inhibjter g&.a-mbdsise With an.exgipient.diluent,.and the like thatare pharmacologically
acceptable, can he administered orally as a tablet, a capsule, granules, powders or syrup, or
parenterally By inj€&FSH or suppository. These pharmaceutical preparations are prepared in
accordance with a Kfowny processiby using adelithreshintiuding exsipiphts (foveEXarRIplés osganic
excipients suehas:sugak-detvatives, & Jelactese sUeinse, gucase, snannital or serhitol; starch
derivatives, e.g. corn starch, potato starch, a-starch or dextrin; cellulose derivatives, e.g. crystalline
cellulose; gur gra%?f;c&gﬁaﬁ&d@rt]ﬁﬁﬁﬂﬁ%, gha'hBrdamit Bxcipieits SECRRESSilikaté derivatives, e.g.
light silicic andydrigies sypéreticiglupmiouei silicate, talsium:siicate, magnesitmealkkinometasilicate;
phosphates, g g.£alciups manchydrogsnphosphate. carbonates, e.g. calcium carbonate: and sulfuric

acid salts such as calcium sulfate, can be mentioned), lubricants (for example, stearic acid, metal salts

of stearic acid3tchs ESRTH N Sebfa® B ARt dGiritéatde’ t8c LB ofkRASHHeaL iskes such as
beeswax or spEimacetid boricraie;sadipic acic; suifates suchas:sedivensutfate; iglycel: fumaric acid;
sodium benggate: DI, leuding; lauryl sulfates such as soditim, Javeyl sulfate or magnesium lauryl
sulfate; silicic acids such as silicic anhydride or silicate hydrate; an the aforementioned starch
derivatives E&T bR TEntioTRdy 2Bintiers torexaflé, Rydroxyprii cesahsss. shybrokisropyl methyl
cellulose, palyvinytpyryokidonremaacragelard compoundssimilardogheiafosementiones excipient can
be mentioned, disinieqrants, (for example, gellujase derivalives such as low;substitted hydroxypropy|
cellulose, carboxymethyl cellulose, calcium carboxymet%ﬁ cellulose or ﬁ%ternaﬁy crosslinked sodium
carboxymethFcétii6se °Br heifEARL Ao RRER Starcies Grasiilodes saehraseattsoxymethyl starch,
sodium carboxserethyl starchiererasslinked patyvisypysralidene.gan-heimentioned), emulsifiers (for
example colloidal clays such as bentonite and bee gum; metal hydroxides such as magnesium
hydroxide and



32 aluminum hydroxide; anionic surfactants such as sodium lauryl sulfate and calcium stearate;
cationic surfactants such as benzalkonium chloride; and, nonionic surfactants such as polyoxyethylene
alkyl ether, polyoxyethylene sorbitan fatty acid ester, and sucrose fatty acid ester), stabilizers (for
example, esters of para-hydroxybenzoic acid such aé methyl paraben or propyl paraben; alcohols
such as chlorobutanol, benzyl alcohol or phenyl ethyl alcohol; benzalkonium chloride; phenols such as
phenol or cresok thimerosal adetiyardnceticiasid; and sotbic acidaarebéahentiiongdpand corrigents

for flavor and.smel (for exemple, gopynoniy sedsyyeeteners.cidifiers onfragrianges) can be
mentioned) or diluents. , _ The administration ratio of the compound ha,vin% PPARYy activation

potency or & BharmabSlodicall &&Epfatie Salt theFrESt BRdthE S SicdRTinal HréwtiF Factor receptor
(EGFR) inhibitor, ithesgascilar éadathielialsponthrfactorasceptoreMEGHER) .inhibitor or the Raf kinase
inhibitor may vary depenging.qn vatous.congditions such.as.the, activity of the individual drygs, and
symptoms, age, weight of the patient. Although its dosage amount varies depending on the
activity of ing%ﬁg&é’l ﬁ%}%ﬁé)é{frﬁ Btdifis ! aBEC WetGHtari®thé iRB rthepatfétt (iR Booded
animal, espéciafiarbuman) Lin the ease ofotal admitistrationdorexampleoitis desirabte to administer
with a lowerdimitof 0:1 sgikgaveightand appper;limit of 10Q,malkgweight (preferably 20 mg/kg

weight) per dosage, and in the case_of intravenous injection, it is desirable to administer with a lower
limit of 0.01PAGKG Weight dhdar tpsatimit'or Tod FERG WERH(PrSTer BRI LG gRY Sweight) per
dosage, 1 t&értmesacday,ideperidibgion the siempioms,ratthengameédimé drcseparately«after some
time. Further, the ratjo of (d)os%gg amount,g compound having PPARYy activation potency, and
the epidermal growt f%cto?ml%.cléﬁtpr (aéférlﬁ?) in%%i?ér?%é \\fggéﬁférpeor%cfﬁ%rial‘%lrlo?/\k/]thlf%ctor receptor
(VEGFP) inRibfto? br the Raftkitase 1aripiior thay Yant i adaryeestanohowever] tieeratiy of the

dosage 33 pmauriefitheccomperpddiaving RRARYsactlyation-petency-ena phargmacolggically
acceptable salt thereof, and the epidermal growth factor receptor (EGFR) inhibitor, the vascular

endothelial GRS RGP e CRPTBRPIAES FR) hiBitdrsPiHe REFRIh&SE hiBHoRMay be in the range of

1:1000 to 160Qdchyieights $EXAMPLES| comblereitafier) the preseptiavention will be described in

more detail with reference to B%’Ct on ex Oples test e les and .pregaragon examBIes; however,
nized .as t h 2

ion e
the scope of the Bresent invention Is hotintended %rbgiimi &d 1o TRe8& " Produgtioh I'f)?amﬁle 1

5-(4.-(6-(3-I.sm¢éﬁ9l%fh§ﬁ n‘@aﬁhéﬁomolqmme1%2%%-2%%@&%)@/)-béﬁzﬁ@)sthiazolidine-2,
4- dioneedi PQPgﬁﬂgaPPAR@‘QH%%wgégé§74é%9gzolidinedione co%Pounds whi

h
N-(2-amino-5-(3-isopropylaminophenoxy)-pheny1)-N-methylcarbamic acid t-butyl ester obtained in
Reference BXEMPRES 050 §Of4Ee2 Utdickothiazohidires SymRetrsA)-phefoxpacetic acid (Japanese
Patent Applicatiorolidinedione compounds such as those disclosed in US Patent

No. 6,294,580 can be mentioned. As for preferable
thiazolidinedione compounds, currently commercially available
rosiglitazone and pioglitazone, and compounds disclosed in
Japanese Patent No. 2976885 (US Patent No. 5,886,014), Japanese
Patent No. 3488099 (US Patent No. 6,432,993, EP Patent No.
1022272) and Japanese Patent Appication (Kokai) No. 2000-351779
(International Publication No. WO 00/61581) can be mentioned in
addition to the compound represented by the general formula (I)
according to the present invention. As for preferable non-
thiazolidinedione compounds, compounds that are under
development, such as Glaxo Smith Kline’s compound GI262570
(farglitazar) and the like can be mentioned. Among these
compounds having a PPARY activation potency, especially
preferable are the compound represented by the general formula

(I) or a pharmacologically acceptable salt thereof according to



(Kokai) No. Hei 11-193276), 0.41 g of diethyl cyanophosphonate, 0.25 g of triethylamine, and 30 ml of
anhydrous tetrahydrofuran was stirred at room temperature for 4.5 hours. The reaction mixture was
concentrated, followed by addition of water and extraction with ethyl acetate. After the extraction
solution was dried over anhydrous sodium sulfate, #fe solvent was distilled off, and the resulting
residue was purified by silica gel column chromatography (eluting solvent: ethyl acetate/nhexane =2/3)

to give N-(54B4dsopropstaminopiierroxy)-2-(4-(2,4-
dioxothiazolidin-5-ylmﬁéw)@t@Q@w&%la@?%@@ﬁ@x&)wﬂﬁ@y@@&%@ aeid hutyl ester as an
SO

intermediate. After this intermediate was dissolved in 50 ml of 4N hydrochloric acid/1,4-dioxane, the
mixture wasA&fIEStaAAd &t robi BiRpRrAtUE 6P 16 HourshandaieproduetHich dePositéd was

filtered and washedsyith efhylacstate te give the title C@WWQHQJ%% Z@ﬁ%@l%ﬂﬁ%ﬁ)‘; -?ZAHR-
- : = = . = . Z),
357.3.65 (11 ) 3 S5 (3115 4150 (1A ot 3255 2o 4 403 & 63 011 of 70700 (arim) 7 14
(21L (VEGFR) inhibitor and the Raf kinase inhibitor, which are active
ingredients of the present invention, those which form salts can
each be made into a salt in accordance with general methods, and
such salts are also embraced in the present invention.
Among such salts, an inorganic acid salt such as
hydrochloric acid salt, hydrobromic acid salt, sulfuric acid
salt, nitric acid salt and phosphoric acid salt; carboxylic acid
salt such as acetic acid salt, fumaric acid salt, maleic acid
salt, oxalic acid salt, malonic acid salt, succinic acid salt,
citric acid salt and malic acid salt; a sulfonic acid salt such
as methanesulfonic acid salt, ethanesulfonic acid salt,
benzenesulfonic acid salt and toluenesulfonic acid salt; and an
amino acid salt such as glutamic acid salt and asparatic acid
salt; can be mentioned, for example, as a salt with an acid.
As a salt with a base, an alkali metal salt such as
lithium salt, sodium salt and potassium salt; an alkaline earth
metal salt such as calcium salt and magnesium salt; or an
organic base salt such as ammonium salt, triethylamine salt,
diisopropylamine salt and cyclohexylamine salt; can be mentioned
for example.

There are cases where each of the compound represented by

the general formula (I), the compound having a PPARY activation
potency, the epidermal growth factor receptor (EGFR) inhibitor,
the vascular endothelial growth factor receptor (VEGFR)
inhibitor and the Raf kinase inhibitor, which are each an active
ingredient of the pharmaceutical composition according to the
present invention, has an optical isomer, and each of such and a
mixture thereof are all embraced in the present invention. Such
optical isomer can be obtained by either a synthesis using a
starting material of each of the isomers, or by resolution of a

synthesized compound using a general resolution method or



d,3=8.7Hz),7.25(211, d, 3=8.7Hz), 7.25 (1H, d,3=3.3Hz), 7.35-7.45 (111,m),7.68(11!, d, 3=1.9Hz),
7.83 (IH, d,3=8.9Hz),

26

separation method if desired.

There are cases where each of the compound represented by

the general formula (I), the compound having a PPARY activation
potency, the epidermal growth factor receptor (EGFR) inhibitor,
the vascular endothelial growth factor receptor (VEGFR)
inhibitor and the Raf kinase inhibitor, which are each an active
ingredient of the pharmaceutical composition according to the
present invention, exists as a hydrate or as a solvate, and each
of such and a mixture thereof are all embraced in the present
invention.

The present invention provides a method for prophylaxis or
treatment of carcinoma (especially, gastric cancer, colon
cancer, lung cancer, breast cancer, pancreatic cancer, kidney
cancer or prostate cancer), sarcoma (especially,
medulloblastoma, rhabdomyosarcoma, Ewing's sarcoma or
liposarcoma) or hematopoietic cancer (especially, multiple
myeloma or leukemia), the method for prophylaxis or treatment
according to the present invention being conducted by using the
compound represented by the aforementioned general formula (I)
or a pharmacologically acceptable salt thereof alone, or by
using a combination of a compound having PPARY activation
potency (preferably the compound represented by the
aforementioned general formula (I)) or a pharmacologically
acceptable salt thereof with an epidermal growth factor receptor
(EGFR) inhibitor, a vascular endothelial growth factor receptor
(VEGFR) inhibitor or a Raf kinasge inhibitor.

In the present invention, “using a combination” means to
use two or more types of drugs, and a form in which each of the
drugs is administered at the same time, a form in which each of
them i1s administered alone separately after an interval, and a
form in which they are mixed and are administered as a
physically uniform composition can be mentioned.

In the present invention, ‘administer at the same time”
has no particular limitation so long as it is an administration
form capable of administering substantially at the same time;

however, administration as a uniform composition is preferable.



12.05 (111, s; disappeared due to addition of deuterium oxide). Production Example 2
5-(4-(6-(3-(Isobutyl-methyl-amino)-phenoxy)-1-methyl-1Hbenzimidazol-2-ylmethoxy)-benzy1l)-thiazolidi
ne-2,4- dioneedihydrochloride
N-(2-amino-5-(3-(isobutyl-methyl-amino)ohenoxy)-éitenyl1)-Nmethylcarbamic acid t-butyl ester
obtained in Reference Example 5 was used in place of N-(2-amino-5-(3-isopropylamino-phenoxy)-
pheny1)-N-methylcarbaaud dcidt-butyldester of Rrodaption Eedamplett to give Preduelion Izeample the

ﬂﬂe-1-CO”H%@HWQ%PS%HHEHJ“@@R@EH%ion so long as it is an administration form

capable of administering separately at different times. For
example, an administration form in which the epidermal growth
factor receptor (EGFR) inhibitor, the vascular endothelial
growth factor receptor (VEGFR) inhibitor or the Raf kinase

inhibitor is administered first, and after a predetermined time,
the compound having PPARY activation potency or a

pharmacologically acceptable salt thereof is administered, can

be mentioned.

[EFFECTS OF THE INVENTION]

The anti-cancer pharmaceutical composition of the present
invention which contains a compound represented by the general
formula (I) as an active ingredient, is useful as an agent for
prophylaxis or treatment of gastric cancer, colon cancer, lung
cancer, breast cancer, pancreatic cancer, kidney cancer,
prostate cancer, medulloblastoma, rhabdomyosarcoma, Ewing's
sarcoma, liposarcoma, multiple myeloma or leukemia.

The anti-cancer pharmaceutical composition according to
the present invention, which includes at least one anti-cancer
drug selected from the group consisting of an epidermal growth
factor receptor (EGFR) inhibitor, a vascular endothelial growth
factor receptor (VEGFR) inhibitor and a Raf kinase inhibitor,
and at least one compound selected from the group consisting of
a compound having a PPARY activation potency and a
pharmacologically acceptable salt thereof as active ingredients
which are for administering simultaneously or separately at
different times, is useful as an anti-cancer drug (anti-cancer
drug for prophylaxis or treatment of carcinoma such as gastric
cancer, colon cancer, lung cancer, breast cancer, pancreatic
cancer, kidney cancer and prostate cancer, sarcoma such as
medulloblastoma, rhabdomyosarcoma, Ewing's sarcoma and
liposarcoma, and hematopoietic cancer such as multiple myeloma
and leukemia) .

[BEST MODE FOR CARRYING OUT THE INVENTION]



IH-NMR(D1S0-d5)8: 0.86 (6H, d,3=6.7Hz), 1.90-1.99 (1H,m), 2,91 (3H, s), 3.08-3.14 (3H, m),
3.34(11!,dd,
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The compound represented by the general formula (I), which
is an active ingredient of the pharmaceutical composition of the
present invention, can be manufactured easily in accordance with
the method described in Japanese Patent No. 3488099.

Rosiglitazone can be manufactured easily in accordance
with the method disclosed in US Patent No. 5,741,803, and

ploglitazone in accordance with US Patent No. 4,687,777.

With respect to thiazolidinedione compounds having PPARY
activation potency, which are disclosed in Japanese Patent No.
2976885 (US Patent No. 5,886,014), Japanese Patent No. 3488099
(US Patent No. 6,432,993, EP Patent No. 1022272} and Japanese
Patent Appication (Kokai) No. 2000-351799 (International
Publication No. WO 00/61581), manufacturing methods are also
disclosed in each 'of the published applications, and the
compounds can be manufactured easgily in accordance with the
methods disclosed in each of the published applications.

Farglitazar can be manufactured easily in accordance with
the method disclosed in International Publication No. WO
00/08002.

As an epidermal growth factor receptor (EGFR) inhibitor,
which is an active ingredient of the anti-cancer pharmaceutical
composition of the present invention, the composition containing
a compound having PPARY activation potency such as a compound
represented by the general formula (I) or a pharmacologically
acceptable salt thereof and other anti-cancer agent(s) as active
ingredients, gefitinib is available from AstraZeneca.

Cetuximab can be manufactured easily in accordance with
the method disclosed in EP Patent No. 359282, panitumumab in
accordance with International Publication No. WO 96/33735,
erlotinib in accordance with International Publication No. WO
96/30347, lapatinib in accordance with International Publication
No. WO 99/35146, and among the vascular endothelial growth
factor receptor (VEGFR) inhibitors, bevacizumab in accordance
with EP Patent No. 1325932, sorafenib in accordance with
International Publication No. WO 99/35146, SU11248 in accordance
with International Publication No. WO 2001/060814, and vatalanib



3=14 and 4.4Hz), 3.94 (314, s), 4.91(1H, dd, 3=9.0 and 4.416z), 5.65(2H, s),6.21 (IH, br), 6.39

29

in accordance with International Publication No. WO 98/035958.

In the case where the compound represented by the general
formula (I) or a pharmacologically acceptable salt thereof,
which is an active ingredient of the pharmaceutical composition
according to the present invention, is used as a therapeutic
agent - quality of life improving agent or as a prophylactic
agent, the compound or a pharmacologically acceptable salt
thereof by itself or in a mixture with an excipient, diluent and
the like that are suitably pharmacologically acceptable, can be
administered orally as a tablet, a capsule, granules, powders or
syrup, or parenterally by injection or suppository.

These pharmaceutical preparations are prepared in
accordance with a known process by using additives including
excipients (for example, organic excipients such as sugar
derivatives, e.g. lactose, sucrose, glucose, mannitol or

sorbitol; starch derivatives, e.g. corn starch, potato starch,

a-starch or dextrin; cellulose derivatives, e.g. crystalline
cellulose; gum arabic; dextrane; or pullulan, and inorganic
excipients such as silicate derivatives, e.g. light silicic
anhydride, synthetic aluminum silicate, calcium silicate,
magnesium aluminometasilicate; phosphates, e.g. calcium
monohydrogen phosphate; carbonates, e.g. calcium carbonate; and
sulfuric acid salts such as calcium sulfate, can be mentioned),
lubricants (for example, stearic acid, metal salts of stearic
acid such as calcium stearate or magnesium stearate; talc:
colloidal silica; waxes such as bee gum or spermaceti; boric
acid; adipic acid; sulfates such as sodium sulfate; glycol;
fumaric acid; sodium benzoate; DL leucine; sodium salt of fatty
acid; lauryl sulfates such as sodium lauryl sulfate or magnesium
lauryl sulfate; silicic acids such as silicic anhydride or
silicate hydrate; and the aforementioned starch derivatives can
be mentioned), binders (for example, hydroxypropyl cellulose,
hydroxypropyl methyl cellulose, polyvinylpyrrolidone, macrogol
and compounds similar to the aforementioned excipient can be

mentioned), disintegrants (for example, cellulose derivatives



(1H,br), 6.53(1H,br),7.15-7.27(61!, m),7.62 (11!, d, 3=2.1Hz), 7.80 (1H, d, 3=8.9Hz), 12.04 (1H, br;
disappeared due to addition of deuterium oxide). Production Example 3
5-(4-(6-(4-(Isobutyl-methyl-amino)-phenoxy)-1-methyl-1Hbenzimidazo1-2-y1methoxy)-benzyl)-thiazoli
dine-2,4- dionedihydrochloride N-(2-methy1-54%-(isobutyl-methyl-amino)phenoxy)-
phenyl)methylamine obtained in Reference Example 8 was used in place of
N-(2-amino-54@isvpropylattindtphehoty RpRsayY rRrethyicdrbahrie acid2rbaniestévdf Production
Example 1 te<give theditle-:campatinshinssimias tnannek ta Preduction ExempleitH-NMR

(OMSO-d6)2. 090611, 0 354 81). T2 02 (1) m). 1 99(3H) 9,2 9.2,00,4, m). .11 (1K, 0o

modified starches or celluloses such as carboxymethyl starch,
sodium carboxymethyl starch or crosslinked polyvinylpyrrolidone
can be mentioned), stabilizers (for example, esters of para-
hydroxybenzoic acid such as methyl paraben or propyl paraben;
alcohols such as chlorobutanocl, benzyl alcochol or phenyl ethyl
alcohol, benzalkonium chloride; phenols such as phenol or
cresol; thimerosal; dehydroacetic acid; and sorbic acid can be
mentioned) and corrigents for flavor and smell (for example,
commonly used sweeteners, acidifiers or fragrances can be
mentioned) or diluents.

Although its dosage amount varies to a large extent
depending on conditions such as the activity of the drug, the
symptoms, age, weight and the like of the patient (a warm-
blooded animal, especially a human), in the case of oral
administration for example, it is desirable to administer with a
lower limit of 0.0005 mg/kg weight and an upper limit of 50
mg/kg weight per dosage, and in the case of intravenous
injection, it is desirable to administer with a lower limit of
0.0005 mg/kg weight and an upper limit of 50 mg/kg weight per
dosage, once or several times a day, depending on the symptoms.

In addition, the compound having PPARY activation potency
(preferably a compound represented by the general formula (I))
or a pharmacologically acceptable salt thereof, and the
epidermal growth factor receptor (EGFR) inhibitor, the wvascular
endothelial growth factor receptor (VEGFR) inhibitor or the Raf
kinase inhibitor can each be formulated alone in a separate
administration form, or can be formulated into a physically
uniform administration form by mixing them.

When each of such separate administration form or uniform
administration form is used, each of the compound having PPARY
activation potency or a pharmacologically acceptable salt
thereof, the epidermal growth factor receptor (EGFR) inhibitor,
the vascular endothelial growth factor receptor (VEGFR)



(1H, dd, J=14 and 4.4Hz), 3.92 (3H, s), 4.91 (111, dd, J=8.9 and 4.4Hz), 5.62 (2H, s), 6.65-7.20 (51-1,
m), 7.13 (211, d, J=8.7Hz), 7.25 (2H, d, J=8.7Hz), 7.45-7.60 (1H, m), 7.70 (1H, d, J=8.9Hz), 12.05
(111, s; disappeared by addition of deuterium oxide). Production Example 4
5-(4-(6-(3-(Ethyl-isopropyl-amino)-phenoxy)-1-met®#l-1Hbenzimidazol-2-ylmethoxy)-benzy1)-thiazolidi
ne-2,4-dione A mixture of 620 mg of 5-(4-(6-(3-isopropylamino-phenoxy)-
1-methy1-1HobeRzintidazsl20imethdxyibanzy Drinidzokidinex2,4- dietieudinydrdckioride obtained in
Production Exampleds 661mng.ehacgtaidenyde : 20 mg.of aceticacidm3 18 mg of sodium
triacetoxyborohgdgdgland 15 m{)of aghgdr.ous tet(riahoydri) uran was stirred at room temperature for 1
hour. The réaction mixtute Was Qoncentratad, Toowdtrhy ddftich SRS aRd S&FttoN with ethyl
acetate. Aftergiaégactondohstionr wasrdried ovep ariydroas spdivmisulfate] tire solvent was
distilled off, angtheirestting residue was purified by silica gel column chromatography (eluting
solvent: ethyl acetate/n-hexane= 1/1) to give the title compound (260 mg, 48% yield). 1H-NMR
(DMSO-d6)8: 1.06 (@%Fﬁ?@??dﬁ“%)‘f Y BH, B RHEHL)Y"S 0BT A R4 Bhd 9.2H2), 3.18 (2H, q,
J=7.0Pz), 383cdaddelwidtara B18H7), 13- P9¢88103), 8:944.04( 11y es), 487 (dkhad, J=9.2 and

4.3Hz), 5.63421L19n 614 £111ddrdT 2.9 @BQa@aQE‘Z%x@-ﬁi&@rﬁ’st’ J522H2). £:46.(1H, dd, J=8.5 and
2.3Hz), 6.92 (111, dd, J=8.8 and 2.2Hz), 7.06-7.11 (3H, m), 7.19 (111, d, J=8.7Hz), 7.28 (1H, d,
J=2.3Hz), 7563 (TTL'd°i=8 THY), 1302°TH, EPGiappearetd Witto BAGRibHCf @Suterium oxide).

FWOdUdﬂN]EQahﬂﬁ@EE starch derivatives, e.g. corn starch, potato starch,

> (4-(6-(4 1spnionylaning-gagnoxy)- 1apethvidHbanainidazoL yimethoyl genzyfihiazolidine-2.4-d
ione 5-(4-&6-(4-Amino-phencxy)'—l-methyl-lP- imidazol-2-~

enzimi
ylmethoxy)-B8hz{b thfizclidhe2R-dion ésdiRyarcchirdeyapane sePaterApication (Kokai) No.

Hei 11-19326)iwasisedincplage @filicate derivatives, e.g. light silicic

5-(4-(6-(3-isopropylamino-phenaoxy)-1-methyl-1Hbenzimidazol-2-ylmethoxy)-benzy1)-thiazolidine-2,4-
36 dioneediﬁ%?gghﬁ%desgfn Ig?(l)e l}{c(t:io%'g%rrﬁ% e %%%h%aggéto%ae%\jléls%ssel méﬁl%l%’e of acetaldehyde to
give the titlé"égRpBLINY MLSiGIRaRRGT 16 Produeheri@dmple 8.9 calcium

monochydrogenphosphate; carbonates, e.g. calcium carbonate; and
sulfuric acid salts such as calcium sulfate, can be mentioned),
lubricants (for example, stearic acid, metal salts of stearic
acid such as calcium stearate or magnesium stearate; talc;
colloidal silica; waxes such as beeswax or spermaceti; boric
acid; adipic acid; sulfates such as sodium sulfate; glycol;
fumaric acid; sodium benzoate; DL leucine; lauryl sulfates such
as sodium lauryl sulfate or magnesium lauryl sulfate; silicic
acids such as silicic anhydride or silicate hydrate; and the
aforementioned starch derivatives can be mentioned), binders
(for example, hydroxypropyl cellulose, hydroxypropyl methyl
cellulose, polyvinylpyrrolidone, macrogol and compounds similar
to the aforementioned excipient can be mentioned), disintegrants
(for example, cellulose derivatives such as low-substituted
hydroxypropyl cellulose, carboxymethyl cellulose, calcium
carboxymethyl cellulose or internally crosslinked sodium
carboxymethyl cellulose; or chemically modified starches or
celluloses such as carboxymethyl starch, sodium carboxymethyl
starch or crosslinked polyvinylpyrrolidone can be mentioned),
emulsifiers (for example colloidal clays such as bentonite and

bee gum; metal hydroxides such as magnesium hydroxide and



114-N1'IR (DMSO0O-d6)8: 1.13 (6H, d, J=6.3Hz), 3.05 (1H, dd, J=14 and 9.1Hz), 3.31 (1H, dd, J=14 and
4.3Hz), 3.45-3.52 (1H, m), 3.75 (3H, s), 4.87 (1H, dd, 3=9.1 and 4.3Hz), 5.24 (1R, hr; disappeared due
to addition of deuterium oxide), 5.34 (2H, s), 6.56 (2H, dd, J=12 and 3.3Hz), 6.81 (21-1, d, J=8.6Hz),
6.83 (114, dd, J=8.2 and 2.3Hz), 7.04-7.07 (3H, m)3%.19 (214, d, J=8.614z), 7.57 (11-1, d, J=8.81-12),
12.02 (1H, br; disappeared due to addition of deuterium oxide). Production Example 6
5-(4-(6-(4-sec-Euiylamihpdstrericiey) - Biethid- 1$ibezitmdazo b2<ylnsethexy)-enzyl):thiazolidine-2,4-d

ione S-(r(84d-Amipo-phenoxy)d-methyl-1--henzimidazol2: .+ e s such as

ylmethoxy)-%enz ]]])]-{thiazolidiQE-Z,4-diqneedihydrochloride was used in place of
5-(4-(6-(3-is6prOpyIAMIAG b HEHORy T @G- IFE B S HaZ B2 i 6x 1 68n 21)-thiazolidine-2,4-
dioneedihydpechieridetdlRrotuctibrvExakiple 4, rmmd/methyhethyhketonsowasrused inyplaceiof

acetaldehydedo-givedhe title-compornd in similarsnanper to Pradyction Example.4. 1H;NDIR
(DMSO-d6)6: 0.90 (314, t, J=7.4Hz), 2.17 (314, d, J=6.4Hz), 1.34-1.46 (11-1, m), 1.48-1.59 (1H, m),
3.06 (1H, d I=T4aRd §2E3) S R TFA i 3 T55FH 95 4%8F Y, BETI26™ aRd 4.3Rz), 5.23
(1H, br: disappezrédiduesteaddiiorobbdeutsritmaoxide) 34 (22408), G:57421-11dcd=8.7Hz), 6.81

(2H, d, J=8.9H2)6.8¢h (114, ¢id, J=8-8 and 2eatdzh QL4 00:3H, Mk 7- L8 LgEh 4, J=8,7Hz), 7.57
(114, d, J:S.%Hz), 12.01 (11-1, br; disappeared due to addition of deuterium oxide). Production
Example 7 phenol or cresol; thimerosal; dehydroacetic acid; and sorbic

5-(4-(6-(4-1sebitylaprinbg henoxy) <edethyhd Heenzimrkdazo I 2xy Ifethoxy phéenzyh thiazoidine-2,4-di
one 5'@kg%ﬁéﬁwnHE%HBQ@QXMEédngpgé%éﬁtpgnggEH%%%@%S or fragrances can
ylmethoxy)-benzyl)-thiazolidine-2,4-dioneedihydrochloride was used in place of
5-(4-(6-(3-isBPropaMiRG BhéHoxd Emthy 1-1H- 37

benzimidazol-2-yimethoxybanzyd }-thiszslidine:2,4-dioneediyssashloride; of Pradugtion Example 4,
and isobutyla%l %fflggeowas used in place of acen'galgle de to give the titlte moound in similar manner
to Production Examp eﬁ.pﬁ-tﬁﬁ}lg?y(ﬁlﬁsaopﬁﬁ: (X7 {gff,a&, X:é%-?ﬂ, i -1?’§‘§t(111, m), 2.78-2.81
(2H, m), 3.0578499#ld, F2d 4t&sd 3Fe B B 19U W df J=tidramd deRide), 3 FAHRH, s), 4.86 (1H, dd,

J=9.3 and 43z} &34 (2th )R (k4 sidlisapneared,dye da addition of deiteriym oxide), 6.57
(211, dd, J=

2.0 ZQ 6,81 (2H,§h\]:§.8§ ) 6.83 (111, ggt‘]i&G and 2.4Hz), 7.04;7.07 (311,
m), 7.19 (2H, d, J=8.6HZ}; I?]5t60f1ff SRETOR: z%) 131 fﬂ%f 5 ‘fsappEardtt 4us B HHifish of
deuterium oRitléja ProtdactionEiaiaple 8uch as the activity of the individual
drugs, and symptoms, age, weight of the patient.
Although its dosage amount varies depending on the
activity of individual drugs, and symptoms, age, weight and the
like of the patient (a warm-blooded animal, especially a human),
in the case of oral administration for example, it is desirable
to administer with a lower limit of 0.1 mg/kg weight and an
upper limit of 100 mg/kg weight (preferably 20 mg/kg weight) per
dosage, and in the case of intravenous injection, it is
desirable to administer with a lower limit of 0.01 mg/kg weight
and an upper limit of 100 mg/kg weight (preferably 10 mg/kg
weight) per dosage, 1 to 6 times a day, depending on the
symptoms, at the same time or separately after some time.
Further, the ratio of dosage amount of the compound having
PPARY activation potency, and the epidermal growth factor
receptor (EGFR) inhibitor, the vascular endothelial growth
factor receptor (VEGFR) inhibitor or the Raf kinase inhibitor

may vary to a large extent; however, the ratio of the dosage



5-(4-(6-(4-Amino-3,5-dimethyl-phenoxy)-1-methyl-1Hbenzimidazol-2-ylmethoxy)-benzyl)-thiazolidine
-2,4- dioneedihydrochloride
N-(2-Amino-5-(4-t-butoxycarbonylaminc-3,5-dimethylphenoxy)-phenyl1)-N-methylcarbamic acid t-butyl
ester obtained in Reference Example 11 was used in place of N-(2-amino-5-(3-
isopropylamino-phenoxy)-pheny1)-N-methylcarbamig acid t-butyl ester of Production Example 1 to
give the title compound in similar manner to Production Example 1. 1H-NMR(DMSO-d6)8; 2.34 (611,
s), 3.10 (111, dd, J=14.and 9.0 T} 3n34fH .dd, % %ﬁ& and 4.4H ) 393 (311, 5), 4.91 (1H, dd, J=4.4
and 9.0Hz), 5.67 (ZH.5), 6.80 (O &)°9.14 (217, 47358 795 7 é?ﬁ?%%erjc—% 8%l 2.2Hz), 7.25
(211, d, J= 8WWZ)H‘EZCG>MEHC@I3—EJ§£2@PPP)‘16708@ (2R d, I=Bro?), End (Uikk by déisappdared due to
add”kﬂ10fd@ﬂﬁwﬂwnﬂ@666} ré%@&ﬂ@ﬁcﬁﬁﬁﬁﬂppkﬁﬂlblfor, the vascular

N-(5-(3-Aming %010 ?-mtroghengg ) 1I:\I methglcarbamlc acid t- but)é ester To a 80 ml of
anhydrous N ghme Frormamide sGsperision contaming 2°18 &y of Sodiuht hytfide"G5wtos) was
added 5.45 @@f@anﬂﬁbshéﬁer arrd/ thee miiRtUrb svaig stitredifatirobii temperafuirelfor 20 minutes.
Subsequently; 143 g of N-(5-chloro-2- 38 nitropheny1)-N-methylcarbamic acid t-butyl ester
(Japanese Patent Application (Kokai) No. Hei 11-193276) was added in small amounts, and the
mixture was stirred at 100C for 6 hours. The reaction mixture was concentrated, followed by addition
of water andlAg&tt&lZation using 3N hydrochloric acid and sodium bicarbonate powder. The insoluble
product which depO@ﬂ&%W@'&@edﬁw@m with water, and-them dried upder reduced pressure to
give the title compound (16.6 g, 92% vyield). 1H- NMK(SDMSO -d6)6: 1.23 and 1.42 (9H in total, s each),
3.18 (3H, 5)"838 (a4 dikhpPenrad il fo addition %&éﬁ@rﬁﬁfﬁ%&@) 6°95 FLEE A 127 .6 and
2.4Hz), 6.31a¢LE 1=} 6346 {1k dely I=8l and:@H2); 6.88¢1Erdde J=9.C:and2:4H#7) £ 7.09 (1H, t,
1=8.0Hz), 7.16,(1H, sk 8:00(1H. 8, J59.0H2)., Reference Example2..
N-(2-Amino-5-(3-isopropylamino-phenoxy)-phenyl)-Nmethylcarbamic acid t-butyl ester A mixture
of 14.4 g of N-(5-(3-2RTABPhERBXT 2™ A& opheny1)-N-methylcarbamic acid t-butyl ester, 2.90 g of
acetone, 3,00 g of ageti¢-apid, (20.6:g10f sodiumitriaestaxyborphydriderand 200 ml of anhydrous

tetrahydrofugan was stivred at | rogm E%mpﬁraggggﬂﬁ days..The ﬁggtlgn mxture was concentrated,

followed by addition of water and extraction with ethyl acetate. After the extraction solution was dried
over anhydréiersoditny Soifale, athedsolvent was distilled off, and the resulting residue was purified by

silica gel column chgomatagraphy(euting ﬁOB/@r}s —ethyl acetate/nhexane, =2/3) tg.give

N-(5-(3-isopropylamino-phenoxy)-2- nitropheny1)-N-methylcarbamic acid t-butyl ester, as an
intermediat® TR e Ediste Wad Gis88VEf 306 rﬁF&fjrn%tﬁéﬂﬁé’ll f6ifowed W&dé‘ﬁ%nlﬁf 2.02 g of
10% palladiseteasbor, andthe mixture.Waswigdrously stiredounder a hydrdgenatmosphere at room

temperature, fQr.2.5.9 After pletion.ofthe- 1539&@% thy lys filtared, and the solvent
was dIStI||e§,0ff to |vg tﬁg title c%#]%ound 1203 1% eId%ﬁ%%N MAS%%%)S 1.08 (6H, d,

J=6.4az), lgéo@_} S)N% gélféHll 93276 T41 g o diethyl cyanophosphonate,
0.25 g of triethylamine, and 30 ml of anhydrous tetrahvydrofuran

was stilrred at room temperature for 4.5 hours. The reaction
mixture was concentrated, followed by addition of water and
extraction with ethyl acetate. After the extraction solution
was dried over anhydrous sodium sulfate, the sclvent was
distilled off, and the resulting residue was purified by silica
gel column chromatography {(eluting solvent: ethvl acetate/n-
hexane =2/3) to give N-{5-(3-iscopropylamino-phenoxy)-2-{(4-(2,4~
dioxeothiazolidin-5-ylmethyl) -phenoxyacetylamino) -phenyl) -N-
methylcarbamic acid t-butyl ester as an intermediate. After
this intermediate was dissclved in 50 ml of 4N hydrochloric
acid/l,4-dioxane, the mixture was left to stand at room
temperature for 16 hours, and the product which deposited was
filtered and washed with ethyl acetate to give the title
compound (0.76 g, 64% yield).



39 s), 3.40-3.47 (1H, m), 4.78 (2H, s; disappeared due to addition of deuterium oxide), 5.45 (1H, d,
J=7.8Hz; disappeared due to addition of deuterium oxide), 5.96 (1H, d, J=7.2Hz), 6.07 (1H, t,
J=2.211z), 6.20 (1H, dd, J=9.1 and 1.9Hz), 6.60 (1H, s), 6.71 (2H, s), 6.93 (IH, t, 3=8.1Hz).

Reference Example 3 N-(5-(3-Bromophenoxy)-2-nitééphenyl1)-N-metnylcarbamic acid t-butyl ester

To a 50 ml of anhydrous N,N-dimethylformamide suspension containing 2.5 g of sodium hydride (55%

weight) was addert 10o8igoeti3sBromophensk and the gixiure was siirregaunder, iqe;gqolgggifor 15
minutes. Sugs%g[ugntlyg, %l%ol t'g)n 8%]1636 940f N-(5- chloro-2-nitropheny1)-N-methylcarbamic acid
yd

t-butyl ester dissolvéd in 70 ml of anhydFous N -di%ié%@ formanide Was stitfed™to the Afixture in

drops, and théiixtire Wwadlstiffdd afd00&-for?3 Hodrs Fhe Feadtion nixturesvas coneentrated,
followed by additian) of water, newfralization using 3N, hydrochiorig acid @D%&gtragtl% W{tﬁﬁ?tgyl
acetate. The.extractiqn solutj S with saturated saline, and then dried over anhydrous
sodium sulfaﬁé. Efk%y?g[czegétep\;\}a%?j's\%ﬁeg %gf’ frg?ﬂ the ggtrgét}i{ on Celsbltftl“c}n‘, At the irfsolUBR product
which deposited’wasWWashed ift héxHnesandififermt fokdweadeby dryidd inider refluced pressure, to
give yield). thedtle-comporng(20.29,83% 114-NMR(CDC13)8:1.24(9H, and 2.4Hz),7.22(1H,d,

Production Example 2

5-(4-(6-(3-(Isobutyl-methyl-amino) -phenoxy)-1-methyl-1H-
benzimidazol-2-ylmethoxy) -benzyl) -thiazolidine-2,4-
dioneedihydrochloride

N-(2-amino-5-(3- (isobutyl-methyl-amino)phenoxy) -phenyl) -N-
methylcarbamic acid t-butyl ester obtained in Reference Example
5 was used in place of N-(2-amino-5-(3-isopropylamino-phenoxy) -
phenyl) -N-methylcarbamic acid t-butyl ester of Production
Example 1 to give the title compound in similar manner to
Production Example 1.
"H-NMR (DMSO-d¢)8: 0.86 (6H, d, J=6.7Hz), 1.90-1.99 (1H, m), 2,91
(3H, s), 3.08-3.14 (3H, m), 3.34 (1H, dd, J=14 and 4.4Hz), 3.94
(3H, s), 4.91 (1H, dd, J=9.0 and 4.4Hz), 5.65 (2H, s), 6.21 (1H,
br), 6.39 (1H, br), 6.53 (1H, br), 7.15-7.27 (6H, m), 7.62 (1H,
d, J=2.1Hz), 7.80 (1H, d, J=8.9Hz), 12.04 (1H, br; disappeared
due to addition of deuterium oxide).

Production Example 3

5-(4-(6-(4- (Isobutyl-methyl-amino) -phenoxy) -1-methyl-1H-
benzimidazol-2-ylmethoxy) -benzyl) -thiazolidine-2,4-
dioneedihydrochloride

N- (2-methyl-5- (4- (isobutyl-methyl -amino)phenoxy) -
phenyl)methylamine obtained in Reference Example 8 was used in
place of N-(2-amino-5-(3-isopropylamino-phenoxy) -phenyl) -N-
methylcarbamic acid t-butyl ester of‘Production Example 1 to
give the title compound in similar manner to Production Example
1.
'H-NMR (DMSO-d4)8: 0.90 (6H, d, J=4.4Hz),‘l.75~2.05 (1H, m), 1.99
(3H, s), 2.90-3.10 (2H, m), 3.11 (1H, dd, J=14 and 8.9Hz), 3.34



s),3.19 J=7.9Hz), (3H,s), 7.29(1H, 6.97(1H,dd, d,J-1.7Hz), J=9.0 7.42- 7.51 (3H, m), 8.03 (1H, d,
J=9.0Hz). Reference Example 4
N-(5-(3-(Isobutyl-methyl-amino)ohenoxy)-2-nitropheny1)-Nmethylcarhamic acid t-butyl ester
700.0 mg of N-(5-(3-bromophenoxy)-2-nitrophenyl#Nmethylcarbamic acid t-butyl ester obtained in
Reference Example 3, 0.24 ml of isobutylmethylamine, 151.0 mg of
tris(dibenzylidéheatttode)dipalidditind Hx15. BriRpof(2H(dieyclobhesyphosphiso) bipttersylamtl 277.7 mg
of potassium thitoxide were gispendedsingg ml ghankydrays toluene, @ad the g 7m2)
7.25 (2H, d, J=8.7Hz), 7.45-7.60 (1H, m), 7.78 (1H, d, J=8.9Hz),
12.05 (1H, s; disappeared by addition of deuterium oxide).
Production Example 4
5-(4-(6- (3~ (Ethyl-isopropyl-amino) -phenoxy) -1-methyl-1H-
benzimidazol-2-ylmethoxy) -benzyl) -thiazolidine-2,4-dione
A mixture of 620 mg of 5- (4-(6-(3-isopropylaminoc-phenoxy) -
l-methyl-1H-benzimidazol-2-ylmethoxy) -benzyl) -thiazolidine-2, 4~
dioneedihydrochloride obtained in Production Example 1, 66 mg of
acetaldehyde, 90 mg of acetic acid, 318 mg of sodium
triacetoxyborohydride and 15 ml of anhydrous tetrahydrofuran was
stirred at room temperature for 1 hour. The reaction mixture
was concentrated, followed by addition of water and extraction
with ethyl acetate. After the extraction solution was dried
over anhydrous sodium sulfate, the solvent was distilled off,
and the resulting residue was purified by silica gel column
chromatography (eluting solvent: ethyl acetate/n-hexane= 1/1) to
give the title compound (260 mg, 48% yield).
'H-NMR (DMSO-d¢)8: 1.06 (3H, t, J=7.0Hz), 1.11 (6H, d, J=6.6Hz),
3.05 (1H, dd, J=14 and 9.2Hz), 3.18 (2H, g, J=7.0Hz), 3.31 (1H,
dd, J=14 and 4.3Hz), 3.79 (3H, s), 3.94-4.04 (1H, m), 4.87 (1H,
dd, J=9.2 and 4.3Hz), 5.63 (2H, s), 6.11 (1H, dd, J=7.9 and
2.0Hz), 6.34 (1H, t, J=2.2Hz), 6.46 (1H, dd, J=8.5 and 2.3Hz),
6.92 (1H, dd, J=8.8 and 2.2Hz), 7.06-7.11 (3H, m), 7.19 (1H, d,
J=8.7Hz), 7.28 (1H, 4, J=2.3Hz), 7.63 (1H, d, J=8.7Hz), 12.02
(1H, s; disappeared due to addition of deuterium oxide).
Production Example &
5-(4-(6- (4-Isopropylamino-phenoxy) -1-methyl-1H-
benzimidazol-2-ylmethoxy) -benzyl) -thiazolidine-2,4-dione
5-(4-(6-(4-Amino-phenoxy) -1l-methyl-1H-benzimidazol-2-
ylmethoxy) -benzyl) -thiazolidine-2, 4-dionesdihydrochloride
(Japanese Patent Application (Kokai) No. Hei 11-193276) was used
in place of 5-(4-(6-(3-isopropylamino-phenoxy)-1-methyl-1H-
benzimidazol-2-ylmethoxy) -benzyl) -thiazolidine-2,4-



40 mixture was stirred at 10000 for 1.5 hours. Water was added to the reaction mixture, followed by
extraction with ethyl acetate. After the extracted solution was washed with saturated saline and dried
over anhydrous sodium sulfate, the solvent was distilled off, and the resulting residue was purified by
silica gel column chromatography (eluting solvent: éthyl acetate/nhexane= 1/7) to give the title
compound (204.2 mg, 29% yield). 1H-NMR (CNC13)8: 0.80 (6H, d, J=6.6Hz), 1.25 (9H, s), 1.88-2.01
(IH, m), 2.851(3es) 298 @h 1IR3tz P Bctdh (BH o8), i 20A.2 74(2 Hy ) o6 48cdd v, J=8.8 and

2.2H2). 6.72,0 83 LA, )T 14 GHL 158 1H2) 7.64,38, 9, J=0.542), Reference Example 5

N-(2-Amino-5-(3-(isobutyl-methyl-amino)phenoxy)-pheny1)-Nmethylcarbamic aci t-ltr)lutyl ester
204.2 mg of NR5HBL(i86PUEA-methiyF-aAthino}pRe RS2 Enitropheny1)-N-methylcarbamic acid t-butyl
ester obtaineg-mvReferescedxamplei4 wasidissolvedin g0 ml ef gthangt, folewe by adgition of
100.0 mg ofglol"{(f aIIaBdi%rln- aIr{bon,dand _t_kie mixture was stirred vigorously under a hydrogen
atmosphere-atroom temper tiire f%r 2 5 Foure Aftér égmpleﬁoﬁ%f %hé%eé&ﬁlonfnthe at%lfyst was

filtered, and thE soivent4was distilledff. The. resultingt régidue \was pufified tyrsilica gel column
chromatography {gluting solvent sthvlacstate/sshexanes it -4.1(3kt0 giyesthe title compound (145.4

7

mg, 77% yield). 114-NMR (=WS: 0.90 5611 d, J=6.6Hz), 1.57 (911, s), 1.98-2.09 (IH, m). 2.92 (311,
s), 3.06 (218, d I=73HF 3. 13 (31178), 3:657211 5 ibsf thae 10 additioR 5t de ftefiim dRide), 6.30
(IH, t, J=2.282), §:35.(@ ]214dd, IE8)1 aRdoz 2H)76.70:6.88 (3H, i), 7208 (1176 9=62Mz), 7.25-7.31

(IH, m). Refer_q};:e(l;‘;gggmgleﬁM-é@pputxlzm@ﬁhyl@{piQgphgggg%gbggyggdmgtr%siIane 5 ml of
(4-bromophenaxy)-t-butyldimethylsilane, 2.9 ml of isobutylmethylamine, 458.0 mg of palladium
acetate, 1.2%5°0f 22 & (BufsiHiSSpiilosBibAghyl and 2.9 g of sodium, t-butoxide were suspended in
40 ml of anhydrous ttaénetand theampiare 41

5-(4-(6-(4-sec-Butylamino-phenoxy) ~-1-methyl-1H-
benzimidazol-2-ylmethoxy) -benzyl) -thiazolidine-2,4-dione

5-{(4-(6-(4-Amino-phenoxy) -1l-methyl-1H-benzimidazol-2-
ylmethoxy) -benzyl) -thiazolidine-2, 4-dioneedihydrochloride was
used in place of 5-(4-(6-(3-isopropylamino-phenoxy) -1-methyl-1H-
benzimidazol-2-ylmethoxy) -benzyl)-thiazolidine-2,4-
dioneedihydrochloride of Production Example 4, and methyl ethyl
ketone was used in place of acetaldehyde to give the title
compound in similar manner to Production Example 4.
'H-NMR (DMSO-d¢)8: 0.90 (3H, t, J=7.4Hz), 2.17 (3H, d, J=6.4Hz),
1.34-1.46 (1H, m), 1.48-1.59 (1H, m), 3.06 (1H, dd, J=14 and
9.2Hz), 3.24-3.34 (2H, w), 3.75 (3H, s), 4.87 (1H, dd4, J=9.2 and
4.3Hz), 5.23 (1H, br; disappeared due to addition of deuterium
oxide), 5.34 (2H, &), 6.57 (2H, d, J=8.7Hz), 6.81 (2H, d,
J=8.9Hz), 6.84 (1H, dd, J=8.8 and 2.2Hz), 7.01-7.09 (3H, m),
7.19 (2H, d, J=8.7Hz), 7.57 (1H, d, J=8.8Hz), 12.01 (1H, br;
disappeared due to addition of deuterium oxide).

Production Example 7

5-(4~(6-(4-Isobutylamino-phenoxy)-1-methyl-1H~
benzimidazol-2-ylmethoxy) -benzyl) -thiazolidine-2,4~dione

5-(4-(6-(4-Amino-phenoxy) -1-methyl-1H-benzimidazol-2-
yvlmethoxy) -benzyl) -thiazolidine-2, 4-dioneedihydrochloride was

used in place of 5-(4-(6-(3-isopropylamino-phenoxy) -1-methyl-1H-



was stirred at 100C for 1.5 hours. The catalyst was filtered, followed by addition of water and
extraction with ethyl acetate. After the extraction solution was washed with saturated saline and dried
over anhydrous sodium sulfate, the solvent was distilled off, and the resulting residue was purified by
silica gel column chromatography (eluting solvent: éthyl acetate/n- hexane= 1/40 --> 1/20) to give the
title compound (3.83 g, 6496 yield). 1H-NMR (CDC13)o: 0.16 (6H, s), 0.91 (61-1, d, 3=6.6Hz), 0.97
(9H, s), 1.942@53 11FR o), 287 (BRI kyxT V@MY, 3R BH L 6BMEHA, d-3=8.8Hz), 6.72 (21, d,
3=8.8Hz). dﬁﬁig@%@@@aﬁ@@ﬁA\!e-(%-54;(1%%%81@@%&@@1@0)@?ea(}?aﬂyi-&sbut

nicrophenyl)methylamine 3.83 g of (4-(isobutyl-met -amino)phenoxy)-tbutyld\{r%ethylsiIane
obtained in ReFEREMtR EXAmifieS WasPdissaivetl im0 ity drbus YekahyardfiiFars, followed by
addition of 2®mi@friiV tetra: bty anamoaiumd|raridai tettaly drefuranesalution, and the mixture was
stirred at rog p e for .30 minutes, The reaction mixture was concentrated, followed by
addition of W%%é?@nﬁ%(%éﬁ{%ég ng;] 8t y 6afg‘,tatadt’(-:‘. i?t%’ﬁtﬁ%)e'xtrla'czi%hls'o%%ti nwad Washed with
saturated salin& adddrie@Bvernanhydfdus($8diutd sulfatd, thedsdivéntzwas distlled Bff, add the
resulting residye was puriigd by silica gelieolumn chromatography (gluding selvent: sihyl
acetate/n-h%x%r)le:( %{15). T)he Eesu()lti g }?rodgct was dissolved in 411 hydrochloric acid-1,4-dioxane, and
the mixture Was stiffed at roomi temperatufe for SGFRHRES. THE réSchidit figuiwas concentrated and
washed witligigthyl ethertodgive 4 iSGbuAmethiylaminophenglotndiohydrochloridal which is an
intermediater.20 gal,0f ashydrousyN, Nrdimethylformamide guspersign confaining 500.0 mg of this
intermediate and 2.6 g of potassium carbonate was stirred at room temperature for 15 minutes.
Subsequently, 6647 g of R=(5-&ibre-2L nitfophity 13- NJ-LmBetﬁ?I%érbéLrgico Acitrtibuflil ester was added
to the mixtude,s@Praad the dnixtire wds stitad aff 186Ctfor Biowrsi dde. reaction mixture was
concentrated, folloma;e,_gggﬁééjfggo%gg%@tgr and extraction with ethyl acetate. After the extraction
solution was washed with saturated saline and_dried over anhydrous sodium sulfate, the solvent was
distilled off, and the Tesatiny residlie Was panfiedby Sifick get e8iimn dRT6MAtogFaphy (eluting
solvent: ethipkacetateltclobne=y1/30) to-give tee titié )corhpeund {2564-mg; 3496 yield). 1H-NMR
(CDC13)8: 9-9&@%&%%%@-&%1@&&0'2-13 (1H, ni), 2.92 (311, d, J=5.9112), 2.98 (311, s), 3.12 (211,
d, J=7.8Hz), 6.19-6.23(2E, m), 6.68 (211, d, J=8.811z), 6.96 (2H, d, J=8.811z), 8.13 (1H, d, J=9.8Hz).
Reference Example®8 N-(2mvetnyA-3 44t (isotaikarethgRanind ehehoxyd-i préhyimethylamine
N-(5-(4-(isgiaﬂafltdn91>hs@teénf Evm»phemaxlxa)yzcﬁiﬁmn%ﬁ)ﬁmatwl?mmot@&f@@dd)aﬁat%ﬁnfi@ Iixample
7 was used in place of N-(5-(3-(isobutyl-methyl-amino)phenoxy)-2- nitrophenyl)-N-methylcarbamic
acid t-butyl %gt%?ro?ﬁgflt\a%}éﬁég xafr)%p?:éag tggg%ve ]fﬁle?)i aecfon?%{oﬁﬁ 5|ﬁ as%nlwﬂgr' ]?n'a Ther to Reference
Example 5. 1sop{aDC #8)6:0.8BEB21Y U; UE616H2); N-945hga qa 1ham)c 2872 §3 11 be); Y187 (311, S),
2.99 (211, b Je38E2p:dhdddRhh:8) @ ol I ddh 8,4 anek2 ©H2)e 6:336bLhad:4=2.51-12), 6.57
(1H, d, J=8.%ll—|n%h6.59 2H, d, g§8 8H2z), 6.871(12%;%%, ‘1=8.8Hz).

ple 1.

ar mannér Prodictio

"H-NMR (DMSO-d¢)8: 2.34 (6H, s), 3.10 (1H, dd, J=14 and 9.0Hz),
3.34 (1H, dd, J=14 and 4.4Hz), 3.93 (3H, s), 4.91 (1H, dd, J=4.4
and 9.0Hz), 5.62 (2H, s), 6.80 (2H, s), 7.14 (2H, 4, J=8.7Hz),
7.18 (1H, dd, J=8.9 and 2.2Hz), 7.25 (2H, 4, J=8.7Hz), 7.61 (1H,
d, J=2.2Hz), 7.81 (1H, d, J=8.9Hz), 12.1 (1H, br; disappeared
due to addition of deuterium oxide).

Reference Example 1

N- (5- (3-Aminophenoxy) -2-nitrophenyl) -N-methylcarbamic acid
t-butyl ester

To a 80 ml of anhydrous N,N-dimethylformamide suspension
containing 2.18 g of sodium hydride (55 wt%) was added 5.45 g of
3-aminophenol, and the mixture was stirred at room temperature

for 20 minutes. Subsequently, 14.3 g of N-(5-chloro-2-



Reference Example 9 N-(5-(4-Amino-3,5-dimethylphenoxy)-2-nitropheny1)-Nmethylcarbamic acid
t-butyl ester 4-Amino-3,5-dimethylphenol was used in place of 3- aminophenol of Reference
Example 1 and the same treatment was carried out in similar manner to Reference Example 1,
followed by purification by silica gel column chromat®égraphy (eluting solvent: ethyl acetate/n-hexane=
1/2) to give the title compound. 1H-NMR (DMSO-d6)8: 1.23 and 1.41 (total 91-1, s each), 2.10 (6H, 43
s), 3.17 (BH 5} 14BE (PR, b disdppearscbdue toaedition bf delitestmroXitie)28.69(2H, s), 6.75 (1H,

dd, J=9.1 and ZBlH )6 07 AH o3), (x@41H, o J=06l). 11 Reference fxamplest0 in smal1
N-(5-(4-t-Butoxycarbonylamino-3,5-dimethylphenoxy)-2- nitrophegyl)-N-methylcarbamic acid t-butyl
ester ARTRIUrE 0f9 75 6f RS- aifo-35-ahfetRiphdAdxyfor 6 hours. The
2-nitrophenytkbkmethylcarhamicasid-bhudylestesd,. 284 0bdi&-bytyh bivarbenats, w595 of

triethylaming. and, 20.pl, of anhydrous telahydrofiiran was heated under.reflux;for, 6 hours. The

reaction mixture was concentrated, followed by% dition of water and extraction with ethyl acetate.
After the extraclisREHGfoR WS dried el BRRYHIOWS B3ERiAT sufaicingessivenefasadistilled off, and
the resulting residuedyasqeréiedhy silicargel, celbmn EBromategr aphy{elwiam selvent: ethyl

acetate/n-hexane=_1/10) to give the.tit| mpound (1.74,9,.61% yield), 1H- (DMSO-d6)5: 1.24
and 1.42 (tc?ia| %%L,”sléeagg)h)?%.’fek(%’ﬁ,% ,g%).elﬁ%mﬁ,os%?g. 1(8‘?33—3, g, él%a (Ylﬁl\igéf 'J=9.0 and 2.7), 6.90
(2H, s), 7.21HIMR) (B0 (BH, &, J=2.9) 28421 (143, S;disappeated. due teaadidition ofddel®Brium oxide).

Referen(?e '%46}”@!@,811(21{, s; disappeared due to addition of deuterium . .
N-(2-Amino-5-(4-t-butox carbonylam|n0-375-d|meth Iphenoxy%uher:]?/#%-N-meth Icarbamic acid t-butyl
ester N b itoxy carBonyidming 3 5-affethy idenod) 2 i ph%%yl{ﬁf—?néﬂtcarbamic
acid t-butyl eésterdetstainediéh ReféencesEgxample 18iwasiesed irptace. 0fiz) , 7.09 (1H,

N-(5-(3-(isobutyjmethyl:amino)phenaxy)=3-nitiophenyd)-Nameghycgrhgmic acid t-butyl ester of
Reference Example 5, and the process was carried out analogously to Reference Example 5, followed
by purification by sift€3 GeFe6umE¥RroMmatography (elution solvent: ethyl acetate/n-hexane= 1/2) to
give the title compotind?2 -Amino-5- (3-isopropylamino-phenoxy) -phenyl) -N-

methylcarbamic acid t-butyl ester

A mixture of 14.4 g of N- (5-(3-aminophenoxy) -2-
nitrophenyl) -N-methylcarbamic acid t-butyl ester, 2.90 g of
acetone, 3.00 g of acetic acid, 10.6 g of sodium
triacetoxyborohydride and 200 ml of anhydrous tetrahydrofuran
was stirred at room temperature for 4 days. The reaction
mixture was concentrated, followed by addition of water and
extraction with ethyl acetate. After the extraction solution
was dried over anhydrous sodium sulfate, the solvent was
distilled off, and the resulting residue was purified by silica
gel column chromatography (eluting solvent: ethyl acetate/n-
hexane =2/3) to give N-(5-(3-isopropylamino-phenoxy) -2-
nitrophenyl) -N-methylcarbamic acid t-butyl ester, as an
intermediate. This intermediate was dissolved in 200 ml of
methanol, followed by addition of 2.02 g of 10% palladium-
carbon, and the mixture was vigorously stirred under a hydrogen
atmosphere at room temperature for 2.5 hours. After completion
of the reaction, the catalyst was filtered, and the solvent was

distilled off to give the title compound (12.0 g, 81% yield).

'H-NMR (DMSO-d,)8: 1.08 (6H, d, J=6.4Hz), 1.29 (9H, s), 2.88 (3H,



1H-NMR(DMSO0-d6)8: 1.30 and 1.37 (total 9H, s each), 1.44 (9H, 2.07 (EH, s), 2.98 (3H, s), 4.83 (2H,
br; disappeared due to addition of deuterium oxide), 6.54 (2H, s), 6.58-6.74 (3H, m), 8.22 (1H, s;
disappeared due to addition of deuterium oxide). 44 Test Example 1 Evaluation of cancer cell
proliferation inhibitory activity Human gastric cahcer cell line (MKN74, MKN28) purchased from
Immuno-Biological Laboratories Co., Ltd., human breast cancer cell line (ZR-75-1), small-cell lung
cancer line 8BC31 ) pahctéatid Banver cell Tihe (@X6P G-1)d prostate cancéneetl dined@®0:145), kidney

cancer cell line RAGEN) medulichiastemading (D341 Ned), hiiman sarcoma.cell ling o
(rhabdomyosg coma line A5204, Ewing's sarcoma line RD-ES, liposarcoma line 3W3}7j%and multiple
myeloma ling (‘%]2 rfhgif were %J%rr(lzﬁrélsgé o American Tisste dalfurd@blie&idn ‘used in the
test. MKN74, MEN2@HZR-75-12 SBCHL. afd ASPE-1 weré Gultitated asiig 10%, fetal bevine serum
(Hyclone Labggatasies, nea)-REBMI (nviftagen;Sorporation), RD-ES using 15% fetal bovine serum
(Hyclone Laboratories,_Inc.)-RRMI (Invitro%en Corporation), D341 Ned using 10% fetal bovine serum
(Hyclone Laboratories = e P RIERE Rvitrogen Corporation), ACHN using 10% fetal bovine serum
(Hyclone Laboratori¥s,(knc()} EBMENM(evitroge n2CorporatibalySWa 72 weising. 0% fetat bevine serum
(Hyclone Labogatariess dre.)-L15 (Invitrogen Corporation), 21-204 using 10% fetal bovine serum
(Hyclone Laboratories, Inc.)-McCoy's 521 (Invitrogen Corporation), and 0266 using 0.5% fetal bovine
serum (Hyclone Labdtaforfes, Thic 52 AL s &%é@ﬂ@%b e RPMPERVRSYEN
CorporationyontaiThagells Werecéackdiosulated bica 965weligplatecfiorced cultiedtion (Natge Nunc
International K.K.)-ath00M. 19, 40000 cellsiwell; and.at the sarme timg, thescompound af Production

Example 8 having PPARyY activatin% action (hereinafter referred to as Compound X, and in FIGS. 1, 2
and 3 expres3tdas BoWiid X HRESRET i difietyt ShRid5 (BM S0 D8findo (Ziboratories) was
added to eachlwelb s»-that thewengéhtiatioatdf D MB0avas Cat¥landithe oneertration of Compound

Xwas 0.1, 1;0:10 pM (indhecase of ASRGH. 005101 gt aM)-1 EQ fhe contral group yuas added
only DMSO so that its concentration became 0.1%. Then, the plate for cell cultivation was cultivated in
the 46 to the mixture in drops, and the mixture was stirred at 100°C

for 3 hours. The reaction mixture was concentrated, followed by
addition of water, neutralization using 3N hydrochloric acid and
extraction with ethyl acetate. The extraction solution was
washed with saturated saline, and then dried over anhydrous
sodium sulfate. Ethyl acetate wag distilled off from the
extraction solution, and the insoluble product which deposited
was washed with hexane and filtered, followed by drying under
reduced pressure, to give the title compound (20.2 g, 83%
yield) .
'H-NMR (CDC15)8: 1.24 (9H, s), 3.19 (3H, s), 6.97 (1H, dd, J=9.0
and 2.4Hz), 7.22 (1H, d, J=7.9Hz), 7.29 (1H, 4, J=1.7Hz),. 7.42-
7.51 (3H, m), 8.03 (1H, d, J=9.0Hz).

Reference Example 4

N-(5- (3~ (Isobutyl-methyl-amino)phenoxy) -2-nitrophenyl) -N-
methylcarbamic acid t-butyl ester

700.0 mg of N-(5-(3-bromophenoxy) -2-nitrophenyl) -N-
methylcarbamic acid t-butyl ester obtained in Reference Example
3, 0.24 ml of isobutylmethylamine, 151.0 mg of
tris(dibenzylideneacetone)dipalladium, 115.7 mg of 2-
(dicyclohexylphosphino)biphenyl and 277.7 mg of potassium t-

butoxide were suspended in 4 ml of anhydrous toluene, and the



presence of 5% carbon dioxide at 37C for 7 days. Here, in the case of the 13266 cells, cultivation was
carried out for 4 days. After completion of the cultivation, 50% trichloroacetic acid (Wako Pure
Chemical Industries, Ltd.) solution was added to the cell cultivation solution so that its final
concentration became 10%, and the plate was left #0stand at 4C for 1 hour to allow immobilization of
the cells. Subsequently, each well was washed with distilled water 5 times, followed by adding 100 pi
of 0.4% sulfaitmdanine? (MalecutaraRrabes)e 186 .acetis aeidsolutinadecaghsobthewells and leaving
them to stand for 30 minutes, thus staining the cells, Then, each well was washed with a 1% acetic
acid solutio%q%etirﬁgg %11 \?va%léﬁ??drr?e’d.%log r]th ris% a%ng& é:§ at 159'm Wee%?%?eggﬁ Weifin which
cancer cellsS\WéfFinRpBfFEd ahtdstafiet: aid BBsoftreiad AdDD ofsedeh Wetidvas easured using
MICROPLAZEREARER-Madlel 35k0-(Bie-Bad:habarataries Inene The1aneraggabsorbance of each of
the groups, which had been treated with fespective concentration of the Comgolind X, was presented
as a percentage expression, by taking the average AbSOrbance Of the Contro groﬁp, W)]hICﬁ had been
treated withT5M S, 1451 0006 CREEBETIABRY tHe tahées cefiipreliferatichirhibitehp aetivity of Compound
X was consideretie= 1/he tesuts;are showndndl&epbudanth3slneash of she graphs, the
longitudinal axis represents %1e absorbance [%], and the horizontal axis represents the concentration
of Compound X HAMTPCL: 1 s8efiin Fitss X, 2/ 3Rd %3 Compaund Kshdited Sighifiéalt proliferation
inhibitory activity toall of the danicerscells Accotdingly thespossibility thataZCangpound, X possesses
anticancer agtivily agajinsbiuman gastric ﬁ%@?erd%,”’ human hreast cancer cell, small cell lung cancer,

pancreatic cancer cell, prostate cancer cell, kidney cancer cell, medulloblastoma, human sarcoma cell
(rhabdomyo§aFcoa; Elvinh's' $8rcdmartt ffBarcontd), S miitiple my8®na, was strongly
suggested. Test Ex&apte-2ricwaliiadionlef cell proliferation inhibitory activity against human leukemia

cell __Cell profifesation intibjtory. effeqts-against iygnap leukernia el i espechtn the, compound

described in Production Example 8 having PPARY activating action (hereinafter referfed to as
Compound X§ Whs-SRihedy Gsig fumianibuk8hfia cell lines HL-60 and THP-1 that were purchased
from American Tissue Culturg Collgetian. (Bhese cells weresewitreshisingiidadeial-aovine serum
(Fyclore “aberalgries g IRRELLnVlpgen;omaration), il 100.ells a0l Tk ogls were
inoculated on a 96-well plate at 2x103 cells/well, and at the same time, the agents at various
concentratiGii- 8SBRR P PMS O widSadded Sb R4t e tBnBenfati6h BTEMSC bEEarE 0.1%. The
concentratianyob Gompound X was. stustied at 103 25=and &0LRM:-iedh Afterdheradditienafdhe agent,

cultivation %sscggq%tggl igitggrg(gssglq?n%fé%%c%r on Ogioxidet at 37C for5 ga\r/s. Then, Cell Titer 96
( .) was

Aqueous One Solution Reagéent (Promega Corp added at 40 Rifwell e%ch, Tolfowed by 2 hours of

cultivation. AB8BDEHCE 490 0 e ach WeTFwas heasufedRisiig M CROPEA TEREADER Model 3550
(Bio-Rad Lahosateries] yae.)wi beraveragesabsorbanee ofachef thesgmups, whiehdrad been treated
with respectjye concentrations osf .%ompound X.was presented as_a percentage expression, by taking
the average gﬁsor ance ofgthreecénﬁgl gﬁ)supx? %ﬁ?ﬁ%ﬁogegﬁiﬁgﬁegevéitﬁ , as 100%.

Accordinglystieovatcereslhprokferation islvibitenractrhy of Compoerd Xhwesmstadied: bysubtracting

this value from;100%. ihe results are showipinhablerds 4 wg, 773 yield).

'H-NMR (CDC1,)8: 0.90 (6H, d, J=6.6Hz), 1.57 (9H, &), 1.98-2.09
(1H, m), 2.92 (3H, s), 3.06 (2H, d, J=7.3Hz), 3.13 (3H, s), 3.64
(2H,‘s; lost due to addition of deuterium oxide), 6.30 (1H, t,
J=2.2Hz), 6.35 (1H, dd, J=8.1 and 2.2Hz), 6.70-6.88 (3H, m),
7.08 (1H, t, J=8.2Hz), 7.25-7.31 (1H, m).

Reference Example 6

(4~ (Isocbutyl-methyl-amino)phenoxy) -t-butyldimethylsilane

5 ml of (4-bromophenoxy)-t-butyldimethylsilane, 2.9 ml of
isobutylmethylamine, 458.0 mg of palladium acetate, 1.2 g of 2-
(di t-butylphosphino)biphenyl and 2.9 g of sodium t-butoxide

were suspended in 40 ml of anhydrous toluene, and the mixture



Table 1 Concentration of Compound X [RM] HL-60 Proliferation inhibition rate THP-1 Proliferation
inhibition rate 10 23 7 25 27* 20
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was stirred at 100°C for 1.5 hours. The catalyst was filtered,
followed by addition of water and extraction with ethyl acetate.
After the extraction solution was washed with saturated saline
and dried over anhydrous sodium sulfate, the solvent was
distilled off, and the resulting residue was purified by sgilica
gel column chromatography (eluting solvent: ethyl acetate/n-
hexane= 1/40 — 1/20) to give the title compound (3.83 g, 64%
yield).
'H-NMR (CDC1;)8: 0.16 (6H, s), 0.91 (6H, d, J=6.6Hz), 0.97 (9H,
s), 1.%4-2.05 (1H, m), 2.87 (3H, s), 2.98 (2H, 4, J=7.3Hz), 6.57
(2H, d, J=8.8Hz), 6.72 (2H, d, J=8.8Hz).

Reference Example 7

N- (5-(4- (Isobutyl-methyl-amino)phenoxy) -2-
nitrophenyl)methylamine

3.83 g of (4-(isobutyl-methyl-amino)phenoxy)-t-
butyldimethylsilane obtained in Reference Example 6 was
dissolved in 20 ml of anhydrous tetrahydrofuran, followed by
addition of 20 ml of 1M tetra-n-butylammonium fluoride
tetrahydrofuran solution, and the mixture was stirred at room
temperature for 30 minutes. The reaction mixture was
cbncentrated, followed by addition of water and extraction with
ethyl acetate. After the extraction solution was washed with
saturated saline and dried over anhydrous sodium sulfate, the
solvent was distilled off, and the resulting residue was
purified by silica gel column chromatography (eluting solvent:
ethyl acetate/n-hexane= 1/5). The resulting product was
dissolved in 4N hydrochloric acid-1,4-dioxane, and the mixture
was stirred at room temperature for 30 minutes. The reaction
liquid was concentrated and washed with diethyl ether tc give 4-
isobutylmethylaminophenolemonohydrochloride, which is an
intermediate. 20 ml of anhydrous N,N-dimethylformamide
suspension containing 500.0 mg of this intermediate and 2.6 g of
potassium carbonate was stirred at room temperature for 15
minutes. Subsequently, 664.7 mg of N-(5-chloro-2-nitrophenyl) -~

\N—methylcarbamic acid t-butyl ester wag added to the mixture,



50 45* *P < 0.05, *P < 0.01 (against agent non-addition group, Students' t test) 47 From
the results in Table 1, it was shown that Compound X significantly inhibits proliferation activity of
human leukemia cells. Test Example 3 Evaluation of in vivo anti-tumor activity against human
colon cancer cells In vivo anti-tumor activity agdinst human colon cancer cells by the compound
described in Production Example 8 having PPAR7 activating action (hereinafter referred to as
Compound xyarichthen¢empourndbdesdribeddn #rodacfionfexampledtiavinthe PAR ¢actinating action
(hereinafter peferred tg.as @Qm%qwﬁmva%ém%gd'% e.gyperment.hyman.colon cancer line

WiDr (purchased from American E%/éee Culture Collection), in which it was confirmed that no mouse

pathogenic MiCFGSToAATsH Wis @

&eﬂﬁ?ﬁﬁﬁranﬁﬁéeﬁa@%ﬁﬁlﬁﬁfé&%a@}b&}taﬁeous axillary

portion of a waslevanguse BALB/cAtdckaueClEALIapamdnsy) i talsubeultar adumor. dbeitmor was

cut into small pieces of 3 MM Size.and was ransplaniedde a fght sybcytanequs .

illary portion of a

BALB/cA Jcl-nu mouse by using a troker (CLEA Japan, Inc.). The required amounts of Compounds X

and Y were Bt Righsd %Hﬂl\ﬁér%id%%o?\?édﬁ?I\E’ﬁlﬁlrﬁ%m’g}?@c&%ﬁﬁ’&i@t@ﬂﬂﬁpmﬁdako Pure Chemical
Industries, Ltdyahnes5%Emulphor 6201 GAE Gorparation):saling {Otsuka fPharmaceutical £0., Ltd.)

was then added 1o the mixiures I small amayns, so that the concentrations of the compounds were

each adjusted t0 0.2, 1 or 5 mg/mL. Here," DMA was made to have

'H-NMR (CDCl )8: 0.96 (6H d, J=6.8Hz), 2.00-2.13 (1H, m),

2.92

(3H, 4, J=5.9Hz), 2.98 (3H, s), 3.12 (2H, 4, J=7.8Hz), 6.19-6.23
(2H, m), 6.68 (2H, d, J=8.8Hz), 6.96 (2H, d, JI=8.8Hz), 8.13 (1H,

d, J=9.8Hz).

Reference Example 8

N- (2-Methyl-5-(4- (isobutyl-methyl-amino)phenoxy) -
phenyl)methylamine

N-(5- (4- (isobutyl-methyl-amino)phenoxy) -2-

nitrophenyl)methylamine obtained in Reference Example 7 was used

in place of N-(5-(3-(isobutyl-methyl-amino)phenoxy)-2-

nitrophenyl) -N-methylcarbamic acid t-butyl ester of Reference

Example 5 to give the title compound in similar manner to

Reference Example 5.

'H-NMR (CDC1;)8: 0.88 (6H, d, J=6.6Hz), 1.94-2.04 (1H, m),

(3H, &), 2.87 (3H, s), 2.99 (2H, d, J=7.3Hz), 3.22 (2H,

2.77

s), 6.16

(1H, dd, J=8.1 and 2.5Hz), 6.33 (1H, 4, J=2.5Hz), 6.57 (1H, d,

J=8.1Hz), 6.59 (2H, d, J=8.8Hz), 6.87 (2H, 4, J=8.8Hz).

Reference Example 9

N-(5-{4-Amino-3,5-dimethylphenoxy) ~-2-nitrophenyl) -N-

methylcarbamic acid t-butyl ester

4-Amino-3,5-dimethylphencl was used in place of 3-

aminophenol of Reference Example 1 and the same treatment was

carried out in similar manner to Reference Example 1, followed

by purification by silica gel column chromatography (eluting

solvent: ethyl acetate/n-hexane= 1/2) to give the title

compound.

‘H-NMR (DMSO-dg)8: 1.23 and 1.41 (total 9H, s each), 2.10

(6H,



a final concentration of 2.5%. Each of these compound administration solutions was administered
orally to a Wipr tumor-bearing nude mouse using a sonde (Fuchigami Kikaiten) from the day after
transplantation of the tumor, once a day, 5 times per week, until 32 days after transplantation, in the
amount of 0.1 mL per 10 g of mouse weight. Twice @week, the major axis and the minor axis of the
transplanted tumor were measured using digital micrometer calipers (MAX-CAL MAX-15: Nihon
Sokutei Kougu/Kabagiki(RHishs), ahdadinéHprdtiferadiopeipbiitorst abtivityawvasidbtdineddfom the

following calgulation farmulaand, 48 expressed:as the fumerzyolyme inhipition rate, Ayerage tumor
volume in ez?c 17es group (mr93g]: [2 x (minor axisrz (x (major axis) (mm) Tumor volume inhibition

rate (38) = (1- (averagé tuhior'vo Eme of d‘?lﬁg%zdgmiﬁ stration group/average tumor volume of drug

non-administration dgrefpyer¢80ExampEgaliation of anti-tumor activity of each of the drug

administration groups was deteunined-by-theumervolume inhipitiontate; ln addition, a statistical

difference test was 1(%eter ined by conducting Students' t test with respect to the ‘tumor the volume of
drug non-adMinistRatBH cr%gﬁﬁ]éf“ fobp SRBRE Grid admimEaHonGibEh 38 days after transplantation.
Here, it was determifedithat ttrerefis2a 3igrificantidifferercerbétweenthe twe-groupsswhen)the p value

is less than .05 cEhg results ate sbew in Table 2. Table 2 AdmipistratianTumoy volume inhibition rate
(%)) Compgyp’g?m?:lilfqt [lgl%/all(g onate, 0.59 g of triethylamine and 20 ml of

anhydrous tetrahydrofuran was heated under reflux for 6 hours.
The reaction mixture was concentrated, followed by addition of
water and extraction with ethyl acetate. After the extraction
solution was dried over anhydrous sodium sulfate, the solvent
was distilled off, and the resulting residue was purified by
silica gel column chromatography (eluting solvent: ethyl
acetate/n-hexane= 1/10) to give the title compound (1.74 g, 61%
yield).
1 -NMR (DMSO-dg)6: 1.24 and 1.42 (total 9H, s each), 1.46 (9H,
s), 2.17 (e6H, s), 3.19 (3H, s), 6.84 (1H, dd, J=9.0 and 2.7),
6.90 (2H, s), 7.21 (1H, s), 8.00 (1H, d, J=5.0), 8.42 (1H, S ;
disappeared due to addition of deuterium oxide) .

Reference Example 11

N-{(2-Amino-5- (4-t-butoxycarbonylamino-3,5-dimethyl-
phenoxy) -phenyl) -N-methylcarbamic acid t-butyl ester

N-(5- (4-t-butoxycarbonylamino-3, 5-dimethylphenoxy) -2 -
nitrophenyl) -N-methylcarbamic acid t-butyl ester obtained in
Reference Example 10 was used in place of N-(5- (3~ (isobutyl-
methyl-amino)phenoxy) -2-nitrophenyl) -N-methylcarbamic acid t-
butyl ester of Reference Example 5, and the process was carried
out analogously to Reference Example 5, followed by purification
by silica gel column chromatography (elution solvent: ethyl
acetate/n-hexane= 1/2) to give the title compound .
*H-NMR (DMSO-d¢) 8: 1.30 and 1.37 (total 9H, s each), 1.44 (9H, =),
2.07 (eH, s), 2.98 (3H, s), 4.83 (2H, br; disappeared due to
addition of deuterium oxide), 6.54 (2H, s), 6.58-6.74 (3H, m),

8.22 (1H, s; disappeared due to addition of deuterium oxide).



Exp. 1Exp. 2 Compound X Compound Y 5049* 10N.D. 2N.D. 5035* 10N.D. 2N.D. 38* 35* 31* 40* 32*
26* a) WiDr, determined on Day 35
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Test Example 1

Evaluation of cancer cell proliferation inhibitory activity

Human gastric cancer cell line (MKN74, MKNZ8) purchased from
Immuno-Biological Laboratories Co., Ltd., human breast cancer cell
line (ZR-75-1), small-cell lung cancer line (SBC-1), pancreatic
cancer cell line {(AsPC-1), prostate cancer cell line (DU-145),
kidney cancer cell line (ACHN), medulloblastoma line (D341 Med},
human sarcoma cell line (rhabdemyosarcoma line A-204, Ewing's
sarcoma line RD~ES, liposarcoma line SW872) and multiple myeloma
line (U266) that were purchased from American Tissue Culture
Collection were used in the test. MKNT74, MKNZ8, ZR-75-1, SBC-1 and
AsPC-1 were cultivated using 10% fetal bovine serum (Hyclone
Laboratories, Inc.,)-RPMI ({Invitrogen Corporatidn), RD~ES using 15%
fetal bovine serum (Hyclone Laboratories, Inc.)-RPMI !{Invitrcgen
Corporation), D341 Med using 10% fetal bovine serum (Hyclone
Laboratories, Inc.)-MEMo (Invitrogen Corporation), ACHN using 10%
fetal bovine serum (Hyclone Laboratories, Inc.}-E-MEM (Invitrcgen
Corporation), SW872 using 10% fetal bovine serum (Hyclone
Laboratories, Inc.}-L15 (Invitrogen Corporation}, A-204 using 10%
fetal bovine serum {(Hyclone Laboratories, Inc.}-McCoy’'s 5A
(Invitrogen Ceorporation), and U266 using 0.5% fetal bovine serum
{Hyclone Laboratories, Inc.)-2 ng/mL IL-6 {(Genzyme Corporation }-
REMI (Invitrogen Corporaticon).

The cells were each inoculated on a %96-well plate for cell
cultivation (Nalge Nunc International K.K.) at 1000 to 10000
cells/well, and at the same time, the compound cf Production
Example 8 having PPARy activating action (hereinafter referred to
as Compound X, and in FIGS. 1, 2 and 3 expressed as Compound X)
dissolved in dimethyl sulfoxide (DMSO: Dojinde Laborateries) was

added to each well =so that the concentration of DMSO was 0.1% and
the cconcentration of Compound X was 0.1, 1, or 10 gM (in the case
of AsPC-1, 0.05, 0.5 or 5 uM}). To the control group was added_only
DMSO so that its concentration became 0.1%. Then, the plate for

caell cultivation was cultivated in the



b) N.D.; not done * b<0.01 From the results shown in Table 2, it became apparent that
Compounds X and Y both show significant in vivo anti-tumor activity against human colon cancer line.
Test Example 4 Evaluation of in vitro cell proliferation inhibitory activity against human
non-small-cell lung cancer line by combination adnistration of a compound having PPARYy activating
action and an epidermal growth factor receptor (EGFR) inhibitor 49 Effects of combined
administratipm of ¢he conipeend desetibethiniRroductior Example Gihaving RRAR7iactbrating action
(hereinafter gfeirad 13 e Gompaund X) ahan spideinal drowth.falpragceptor (FGER) inhibitor
against human non-small-cell lung cancer line A545 were stud?e(ﬁ)y using in vitro ce groﬁferation
inhibitory adtifitfasaRidicator. ©f ERfurRahHorRsARII-cER furig éanéerhne A540 aelis (purchased
from AmericamkisseerGulines Collectina) were<ultured using 10% Jetalbovinriserwa (Hyclone

Laboratories, InG.)-RRMI \;Ir‘tvitrggg%C%quration)c.ﬁA 49 cells were inoculated on. a 96-well plate at
5x102 cells/well, and at the same tclpm%, the asg%nts 0 véﬁ%u%lc%anj?:e%?r%(fi%rﬁ%r&%g\l/g)deﬁ MSO were
added so thafPthe epAcehtratioatef PMSQdiecdme 9t2%1 GompBurfeX wakstudisd witheay

concentrationf:4Q Rk @nshoskitini(sypinesized iy SankypGompany, Linited), as,the EGER

inhibitor, with two concentrations of 0.1 and 0.5 gm (n=4). After the addition of the drugs, cells were
cultivated in‘theprésehtel6r5vRESfhon itkide af S¥ECHIY Hrysdrhas, tefl Titercds Adtieous One

Solution ReagetibPramegaLeorpyvas-added et 40pl/welkeach folowediby 2 heues,ot gultivation.
Absorbance A420.5f each wellwag measuted usig MICROPLATE REARER (sio-Rad | ahoratories.
Inc.). The average absorbance of each of the g%oups, which fiad been treatealwntﬁeébmpélﬁnd X and

gefitinib Withr@spéedvézoneehtrationtSiatas presentedlagraseresheshevékprassién aby taking the
average abserbanseiefithercempownd penr-added:cantielawoup {eatediwith RMSQLMY), as 100%.
el o 8 Protergin e e oL ompound 4 gEin, and oot
3(xnnpounémﬁﬁﬁ%#ﬁﬁﬁﬁnﬁnd stained, and absorbance 2490 of each well was

measured using MICROPLATE READER Model 3550 (Bio-Rad

Laboratories, Inc.). The average absorbance of each of the

groups, which had been treated with respective concentration of

the Compound X, was presented as a percentage expression, by

taking the average absorbance of the control group, which had

been treated with DMSO, as 100%. Accordingly, the cancer cell

proliferation inhibitory activity of Compound X was considered.

The results are shown in FIGS. 1, 2 and 3. In each of the
graphs, the longitudinal axis representsg the absorbance [%], and
the horizontal axis represents the concentration of Compound X
[uM] .

As seen in FIGS. 1, 2 and 3, Compound X showed significant
proliferation inhibitory activity to all of the cancer cells.
Accordingly, the possibility that Compound X possesses anti-
cancer activity against human gastric cancer cell, human breast
cancer cell, small cell lung céncer, pancreatic cancer cell,
prostate cancer cell, kidney cancer cell, medulloblastoma, human
sarcoma cell (rhabdomyosarcoma, Ewing’s sarcoma and liposarcoma),
and multiple myeloma, was strongly suggested.

Test Example 2

Evaluation of cell proliferation inhibitory activity



Compound X [101] 0 0 0 10 10 10 Gefitinib rplip 0 0.1
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against human leukemia cell

Cell proliferation inhibitory effects against human
leukemia cell with respect to the compound described in
Production Example 8 having PPARY activating action (hereinafter
referred to as Compound X) was studied by using human leukemia
cell lines HL-60 and THP-1 that were purchased from American
Tissue Culture Collection. These cells were cultured using 10%
fetal bovine serum (Hyclone Laboratories, Inc.)-RPMI (Invitrogen
Corporation). HL-60 cells and THP-1 cells were inoculated on a
96-well plate at 2x10° cells/well, and at the same time, the
agents at various concentrations dissolved in DMSO was added so
that the concentration of DMSO became 0.1%. The concentration
of Compound X wag studied at 10, 25 and 50 UM (n=4). After the
addition of the agent, cultivation was conducted in the presence
of 5% carbon dioxide at 37°C for 5 days. Then, Cell Titer 96
Agueous One Solution Reagent (Promega Corp.) was added at 40
ul/well each, followed by 2 hours of cultivation. Absorbance
7490 of each well was measured using MICROPLATE READER Model
3550 (Bio-Rad Laboratories, Inc.). The average absorbance of
each of the groups, which had been treated with respective
concentrations of Compound X, was presented as a percentage
expression, by taking the average absorbance of the control
group, which had been treated with DMSO, as 100%. Accordingly,
the cancer cell proliferation inhibitory activity of Compound X
was studied by subtracting this value from 100%.

The results are shown in Table 1.

Table 1
HL-60 Proliferation THP-1 Proliferation
Concentration of inhibition rate inhibition rate
Compound X [uM] % 5
10 23 7
25 27%* 20
50 45%* 48*%*

*P < 0.05, **P < 0.01 (against agent non-addition group,

Students’ t test)



0.50 0.1 0.5 Cell proliferation 0 5 22 12 37* 50* SO
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From the results in Table 1, it was shown that Compound X
significantly inhibits'proliferation activity of human leukemia
cells.

Test Example 3

Evaluation of in vivo anti-tumor activity against human
colon cancer cells

Iin vivo anti-tumor activity against human colon cancer

cells by the compound described in Production Example 8§ having
PPARY activating action (hereinafter referred o as Compound X}

and the compound described in Producticen Example 1 having PPARy
activating action (hereinafter referred to as Compound YY) was
studied. In the experiment, human coclon cancer line WiDr
{purchased from American Type Culture Collection), in which it
was confirmed that no mouse pathogenic microorganism was
detected by guarantine, was transplanted to a subcutansous
axlllary porticn of a nude mouse BALB/cA Jcl-nu (CLEA Japan,
Inc.), to subculture a tumor. The tumor was cut into small
pieces of 5 mm size, and was transplanted to a right
subcutaneous axillary portion of a BALB/cA Jcl-nu meuse by using
a troker (CLER Japan, Inc.). The reguired amounts of Compcunds
X and Y were each weighed and were dissolwved in N,N-
dimethylacetamide (DMA: Wako Pure Chemical Industries, Ltd.},
and 5% Emulphor 620 (GAF Corporation)-saline (Otsuka
Pharmaceutical Co., Ltd.) was then added tc the mixtures in
small amounts, so that the concentrations of the compounds were
each adjusted to 0.2, 1 or 5 mg/mL. Here, DMA was made to have
a final concentration of 2.5%. Each cf these compound
administration soluticons was administered orally to a WiDr
tumor-bearing nude mouse using a sonde (Fuchigami Kikaiten) from
the day after transplantation of the tumor, ocnce a day, 5 times
per week, until 32 days after transplantatiocn, in the amcunt of
0.1 mi: per 10 g of mouse weight. Twice a week, the major axis
and the minor axis of the transplanted tumcr were measured using
digital micrometer calipers (MAX-CAL MAX-15: Nihon Sckutel Kougu
XKabusiki Kaisha), and tumor proliferation inhibitory activity

was obtalined from the following calculation formula and



inhibition rate [%] *P < 0.05, (combined administration group versus each of single-drug treated group,
Students' t test) As shown in Table 3, the single-drug treatment with Compound X (10 fil)4)
showed a proliferation inhibition rate of 12%, and the single-drug treatment with gefitinih (0.5 11.M)
showed a proliferation inhibition rate of 22%; however, the combined administration of both drugs
showed a proliferation inhibition rate of 50%. From jhese results, it became apparent that the
combined administration of Compound X and the epidermal growth factor receptor (EGER) inhibitor
shows synergistic caneer, cell profiferatiog inhihitoryagtivity, fest Example 5 Evaluation of in vivo
anti-tumor activity against nonsmall-cell lung cancer In vivo anti-tumar activity against
non-small-cell lung CREEAET THEBSMPOURY deBcABED it ProdEttith EXdinple 8 (hereinafter referred to
as Compourd ¥)pwas studied.ax1 s)lh thenexperiment hwnan nopzsmall-cell lung cancer line A549
(purchased from An%%%%%n J&’PS Ce:u!ttgﬁe Cgélgg{gioggiig V}/Q;ch it was confirmed that no mouse
pathogenic microorganism was détected y guarantine, was transplanted to a subcutaneous axillary
portion of a hutle-mbuiserBAE BYeAJC| - (CEEALIdpad, RED). 16 stibttiftOre a1 THe ifmor was
cut into small pieces of o mm.size..and fransplanted to, a:right subcuitangous @xillary portion of a

BALS/cA Jcl-nu mouse by using a troker (CLEA Japan, Inc.). Required amounts of Compound X and
gefitinib (synthesizet'By Sanido Eoniparly, Liftfifed) s thé EGERCRRibittr Wéfe 8aEA weighed, and

solutions W@r@@mmaf.eﬂthyasugpendmgﬂt{m cempotincdesgribed i.mﬁmoduatian@(ample 8 which has
PPART activating acfion (hereinafter referred fo as Gampoupd X) ina D-3%:methyl cellylose solution

to have a final concentration of 1 mg/mL, and gefitinib in 0.05% Tween 80 (Tokyo Chemical Industry
Co., Ltd.) toRRFEBIfMTA COhCEHtFBtoN  6F 18t 595hgimLE Edchrofthese compotntCadiiinistration
solutions wasadminisiered orallysto a-AA9 durof-tiedring aude-meotse wusing sosendedFuchigami
Kikaiten) from 14 days after transplantation of th .0 d | ek, until 60 days
after transpl%lrp}ﬁaﬁ;):ﬁl ,ginat ITélgr]hsotﬁtrﬁg%%o %r.ll%Euée?%rgggfsm%%igrw%%%g %?Schg gal&v%vg%ek, the major axis
and the minde s of the fraffspraitetetinidrieréthigastred oy digftarmicronetsicllipers
(MAX-CAL MAX=L5; Nihon-Soekytel lgeugu KabusikiKaishay, and tumer gralifesation inhibitory activity
was obtained from %e fogléa)g\{lirfgscaéllc%lagggggrmgl an' expressed as the tumor volume inhibition rate.
The average tumor volume ii each test group (lmm 3 =9/7 % (minor axis)2 (mm2) x (major axis) (mm)

Table 2
Administration Tumor volume inhibition rate (%)%

Compound amount {mg/kg] Exp. 1 Exp. 2
Compound X 50 49+ 38~

10 N.D. ¥ 35%

2 N.D. 21+
Compound Y 50 35* 40%*

10 N.D. 32~

2 N.D. 26*

a) WilDr, determined on Day 35
by N.D.; not done '
* h<D.01

From the results shown in Table 2, it became apparent that
Compounds X and Y both show significant in vivo anti-tumor
activity against human cclon cancer line.

Test Example 4

Evaluation of in wvitro cell proliferation inhibitory
activity against human non-small-cell lung cancer line by
combination administration of a compound having PPARy activating

action and an epildermal growth facter receptor (EGFER) inhibitor



Tumor volume inhibition rate (%) = (1- (average tumor volume of drug administration group/average
tumor volume of drug non-administration group)} x 100 Evaluation of anti-tumor activity for each
of the drug administration groups was determined by the tumor volume inhibition rate. In addition, a
statistical difference test was determined by conducting Students' t test with respect to tumor volume
of the drug non-administration control group and the drug administration group 63 days after
transplantation. Her& it assdetermingd that thneris scsigoifieant tliffekencenbetwiden the two groups
when the p value is Jess than 0.05. The results are shown in FIG. 4. As shown in FIG. 4,
Compound )%ﬁ%wgf g?gﬁfi%érﬁ%ﬁtﬁﬁ?nno%&w vV by a}%/ﬁ\r’ﬁcr)lrgvglazr\nRg iARIDITGH FAR% 53398 In
addition, gefititib ai$6 Shewatt SigpifchritamBtinopaetidity bysaturmor spidmeniahilbtion rate of 56%.
On the otherrhandrwhes<gepwpound:X) andgefitinh-were adminisiered in cogbipation; enhancement
in anti-tumorlﬁ%tivité/a\rllvci:tgra iiq}nifi@X r%t di‘fgggen%e cQmp red with that of the Compound X single-drug
administration group ahd with that of the. gefitifib-Single-arud tsinistratiort §r&iid, \was observed by a
tumor volumeriphisiesa tarot 7RIk i riny theseé resultssit Becanis apparsnt that Compound X has
antitumor activity againg:human henrsmalkeell {ung eaneek-amnd,thak 2 aptistymor activity can be
enhanced by( its c%mbingdf%dministration with an epidermal growth factor receptor (EGER) inhibitor.

Test Example 6 EVallafion o in vittd cefl profiferatisi imhibhony actitiy agahfst human
non-small-cék kifigrednteritive by combined administration diy cbameoliad dreving RRBARY activating
action with aminhjbitanaf vassular-egdathelial grawih factoryecepton (MEGER) and Ratkipase
Effects of the combined administration of the compound described in Production Example 8 having

PPARYy activdlirly 466615 thersiftkfie Fefefrel t6 a5 E4HRIdundXg, afid deaseiar eHdthelial growth
factor receptare\VM=8ER) ard Raf kinase:sthibiter, agaiast Bumes hea-smalhicell lwagLcancer line was
studied by uging.gell proliferation inhibitary activity as an.indicator. Hupan non-small-cell lung
cancer line A549 cells were inoculated on %1 9%—%Ne I Bfgtqgkgt %%%arcngllso/\iv%i’l{ ané(}g?ﬁ%léaaéar%ne time,
agents of varrisséotderttrations dissolvehinrHMSO werée added sodhakthe-¢ontentration of DMSC

became 0.1%;;empoundsXyas studisdwith a.coneentration of 10 gM. and-for;sorafanip (synthesized
by Sankyo Company, Limited), which has VEGFR inhibitory activity and Raf kinase inhibitory activity,

with a concéfitFatidi'ef S IREa} 18REr additioh 6Phe’dfugs! thehlls whfé tultiveged in the

presence of&thicarbanddioxige ar-3ge€, forbidaysicthenuCell- it H6 Aquesus.Qne-Salution Reagent
(Promega Cso;p.g W%S added at 40 gl/well each, and then absorbance A490 of each well was
measured ugihg MICROPERTE READER(BIG-RAd L3bdratdmed: Incyt FhEL&edradfe absorbance of
each of the gmugesiaviich Ifad beerrtreategewith (Bspeetive Concentrationsdaf<doaypornd X and
sorafenib, resented as centage expression, by taking the average absorbance of the
compound on/-%%eggioenagght% grc?lYpe t?ggte% vk\lfl)tﬁrﬁ Ocoum%%%%%fﬁa%. ﬁilc)f?c?rrgfﬁaﬁ/? the cancer cell
proliferationiARbitofy eeabity®f Compounaskrsoraieniy afcROPLATE READER (Bio-Rad

Laboratories, Inc.). The average absorbance of each of the
groups, which had been treated with Compound X and gefitinib
with respective concentrations, was presented as a percentage
expression, by taking the average absorbance of the compound
non-added control group (treated with DMSO only), as 100%.
Accordingly, the cancer cell proliferation inhibitory action of
Compound X, gefitinib, and a combination of these were
considered by subtracting this value from 100%.

The results are shown in Table 3.

Table 3

Compound concentration

Compound X (] 0 0 0 10 10 10

Gefitinib [uM] 0 0.1 0.5 0 0.1 0.5

Cell proliferation 0 5 22 12 37* 50%




53 the combination of these were studied by subtracting this value from 100%. The results are shown
in Table 4, Table 4 Proliferation inhibition rate [%] Compound X15 Sorafenib47 Compound X and
sorafenib71** **P < 0.01, (combined administration group versus each of single-drug treated group,
Students' t test) As shown in Table 4, the singkddrug treatment with Compound X (10 pl) showed
a proliferation inhibition rate of 15%, and the single-drug treatment with sorafenib (5 [AM) showed a
proliferation imhibition caterat47%] hbwever, the combined administration of both drugs showed a

roliferation jnhibition rate of 71%. Here, the proliferation inhibition activity in the combined
deinistratiérl% g?m%rbs%fovégg Zé%s{tg?liétigg]m(ﬁfle?gﬁgeet,lv?/ﬁeﬁrc%ﬁpgreercf Vv?theeaé:& 3 tﬁé@ﬁgﬁe-drug
treated groUpsuFronfiiest FERHR, ithecknesaprarett fhat the combined administration of Compound
X, and the vascular endothelial growth factor receptor (VEGFR) and Raf kinase inhibitor shows

synergistic cancer cgll rplifgration jibitory agiyiy TeSUBEMPIE 7 oo i

Compound X (10 uM) showed a proliferation inhibition rate of

12%, and the single-drug treatment with gefitinib (0.5 uM)
showed a proliferation inhibition rate of 22%; however, the
combined administration of both drugs showed a proliferation
inhibition rate of 50%. From these results, it became apparent
that the combined administration of Compound X and the epidermal
growth factor receptor (EGFR) inhibitor shows synergistic cancer
cell proliferation inhibitory activity.

Test Example 5

Evaluation of in vivo anti-tumor activity against non-
small-cell lung cancer

In vivo anti-tumor activity against non-small-cell lung
cancer of the compound described in Production Example 8
(hereinafter referred to as Compound X) was studied.

In the experiment, human non-small-cell lung cancer line
A549 (purchased from American Type Culture Collection), in which
it was confirmed that no mouse pathogenic microorganism was
detected by quarantine, was transplanted to a subcutaneous
axillary portion of a nude mouse BALB/cA Jcl-nu (CLEA Japan,
Inc.), to subculture a tumor. The tumor was cut into small
pieces of 5 mm size, and transplanted to a right subcutaneous
axillary portion of a BALB/cA Jcl-nu mouse by using a troker
(CLEA Japan, Inc.). Required amounts of Compound X and
gefitinib (synthesized by Sankyo Company, Limited) as the EGFR
inhibitor were each weighed, and solutions were prepared by
suspending the compound described in Production Example 8 which
has PPARY activating action (hereinafter referred to as Compound
X) in a 0.5%-methyl cellulose solution to have a final
concentration of 1 mg/mL, and gefitinib in 0.05% Tween 80 (Tokyo

Chemical Industry Co., Ltd.) to have a final concentration of 10



Evaluation of in vivo anti-tumor activity against human kidney cancer by the combined administration
of a compound having PPARYy activating action with an inhibitor of vascular endothelial growth factor
receptor (VEGFR) and Raf kinase. In vivo anti-tumor activity against human kidney cancer of the
compound described in Production Example 8 having PPAR7 activating action (hereinafter referred to
as Compound X) was studied. In the experiment, human non-small-cell lung cancer line
SN12-PM6 (provided by Professor Seiji Naito of Kyushu University), in which it was confirmed that no
mouse pathogénic 5&aicrodrganisin wasrdetedted by gudrantinepwasitransplanted to a

subcutaneoysaxillaryRertion,of:a Hude mousesBALR/CALIC-NL(CLEAIaRANING; 1¢ swbculture a
tumor. The tumar was cut into small pieces in a size of 5 mm, and transplanted to a right

subcutaneoti8HKillary ForidH or & BRLBAN JEERT MmouSesy Gding a troRBFICEER 54pancinc.). The
required amgunts wiGompoondaX dad sorafenis (sythesized y:Sahk§d Cemparisdimited), which

has VEGFREM%QQ(&%IJ%QMi%ak%i@a%oi@mbiwycﬁqti% Wele %@@“@Eg%%énd _so_lutions were
prepared by suspending Compound X in a 0.5%-methyl cellulose solution, and sorafenib in 50%

ethanol (Kafifo Ehemicai’Cs., In& 5500 CremEpisr (ighd" Subdedlenty, fstfledtwhlé (otsuka
PharmaceuticakEactorychnct)was added sedhat Hue finakgconcentrations of @thkarel and cremophor

became each 1253% Thesolutions weresprepared s8 iatthediial. conserisations, et ompound X and
0]

sorafenib became 0.3 mg/mL and 10 mg/mL respectively. Each of these compound administration
solutions waSadimifsterdd otdlfF th-a BN 121PRI6-tumiofibealingh ide ntdirde Usthg a¥bnde
(Fuchigami Kikaiten) fretm 3 0cays afier the transplantation<ofithe dumbrzence«a dayo b times per week,
until 56 days after fransplantation, jin the amount of 0.1 mL per 10 g of mouse weight. Twice a week,
the major axis and the minor axis of the transplanted tumor were measured usjng digital micrometer
calipers (MAX-CAL TMRXRTS £ Ritfort SHkutePk 8ligu Kabasikikaisha)d AHdPtufiBr proliferation inhibitory

activity was.obtained frem the follawing caleulationfpsmula and expressed as the tumor volume
inhibition rate. Average tumor volume in each test %OUP (mm3) = 1/2 x (minor axis)2 (x (major axis)

(mm) Tumor volume TRRIBItSH Pt @BPL1t taVerae

& tumor volume of drug administration
group/average iumor wohsame ofidrag ron-agmimistéation ¢roup)) %-1601ion Evalyatiors ofaati-tumor

activity for eagh of i druo admipletration grau was. determined By e, lyggr volume inhibiton rate.
In addition, a statistical difference test was determine by conducting Students' t test with respect to
the Fvaluation of anti-tumor activity for each of the drug
administration groups was determined by the tumor volume
inhikbition rate. In addition, a statistical difference test was
determined by conducting Students’ t test with respect to tumor
volume of the drug non-administration control group and the drug
administration group 63 days after transplantation. Here, it
was determined that there is a significant difference between
the two groups when the p value is less than 0.05.

The results are shown in FIG. 4.

As shown in FIG. 4, Compound X showed significant anti-
tumor activity by a tumor volume inhibition rate of 33%. In
addition, gefitinib also showed significant anti-tumcr activity
by a tumor velume inhibition rate of 56%. On the other hand,
when Compound X and gefitinib were administered in combination,
enhancement in anti-tumor activity with a significant difference
compared with that of the Compound X single-drug administration
group and with that of the gefitinib single-drug administration
group, was observed by a tumor volume inhibition rate of 73%.
From these results, it became apparent that Compound X has anti-

tumor activity against human non-small-cell lung cancer and that



55 tumor volumes of the drug non-administration control group and the drug administration group 59
days after transplantation. Here, it was determined that there is a significant difference between the
two groups when p value is less than 0.05. The results are shown in FIG. 5. As shown in FIG. 5,
Con-pound X significantly inhibited proliferation of Hutman kidney cancer line SN12-PN6 by single-drug
administration (tumor volume inhibition rate of 37%). In addition, single-drug administration of
sorafenib alsashowedb significanttyrotiterationdnhtiosy asiivity dummabyekine inhibition rate of 43%).

On the other hand; when campaund X and sorafenib yere adminisiereddn combinafion, enhancement

in antitumor activity with a significant difference compared with that of the Compound X single-drug
administratiof gtoup And with that of the sorafenib single-drug administration group was observed by a
tumor volume inhibities tate:eft50.d~rom these results, it became apparent that Compoand X has

anti-tumor activity agginst human kjdney gancer and that ant-tumor activity Clabn-é@&eipha”ced by its

combined administration with a vascular endothelial growth factor receptor (VEGFR) and Raf kinase
inhibitor. [BREF DESCKIPTION BDEFTHEDRAMWNGSFL! 1P CHFSE i B§raph showing the
relationship betweeadhesancentrationef Sorpeurdandicances cetprpliferation inhipitory activity,
in which p|°tti”9i§nm$9&b rtlakin e absor anceélol/) of each of the cells after addition of Compound

4 AR tRBLntent ot 6KV SPE6RIpound X

X to each of the' cancer cells as the Tongitudinal’ &%
added as thedwsiizorital(HRISFR)  apdlRaZ) Fhissisea graph showing the relationship between the

concentration of Compaund Xa2nd gancsrsel oroliferation inhibitary aetivity, inwhish.plotting is made
by taking the absorbance (%) of each of the cells after addition of Compound X to each of the cancer

cells as the f&R§itudiAgl akisE andthbiShderidtich iy 6f ComMBoGiidEL Bdtd as the Hgizontal axis.
[FIG. 2] Thigie=agraphtshowiatkthealatiorshipdheiaesn the, cengentration-of Sompound X and

Cancercal%%%@%ﬁ@??al growth factor receptor (VEGFR) and Raf kinase
inhibitor, against human non-small-cell lung cancer line was
studied by using cell proliferation inhibitory activity as an
indicator!

Human non-small-cell lung cancer line A549 cells were
inoculated on a 96-well plate at 5x10°% cells/well, and at the
same time, agents of various concentrations dissolved in DMSO
were added so that the concentration of DMSO became 0.1%.
Compound X was studied with a concentration of 10 UM, and for
sorafenib (synthesized by Sankyo Company, Limited), which has
VEGFR inhibitory activity and Raf kinase inhibitory activity,
with a concentration of 5 UM (n=4). After addition of the
drugs, the cells were cultivated in the presence of 5% carbon

dioxide at 37°C for 6 days. Then, Cell Titer 96 Aqueous One

Solution Reagent (Promega Corp.) was added at 40 ul/well each,
and then absorbance A490 of each well was measured using
MICROPLATE READER (Bio-Rad Laboratories, Inc.). The average
absorbance of each of the groups, which had been treated with
respective concentrations of Compound X and sorafenib, was
presented as a percentage expression, by taking the average
absorbance of the compound non-addition control group (treated
with DMSO only), as 100%. Accordingly, the cancer cell

proliferation inhibitory activity of Compound X, sorafenib, and



56 Inhibitory activity, in which plotting is made by taking the absorbance (96) of each of the cells after
addition of Compound X to each of the cancer cells as the longitudinal axis, and the concentration (W)
of Compound X added as the horizontal axis. [FIG. 41 This is a graph showing the relationship
between days after transplantation and tumor volumse, in which plotting is made by taking the tumor
volume (mm3), for the cases where Compound X alone, gefitinib alone, or the combination of both
drugs was uskd fovite transpianted-eanceneealls, asuhedanpitudinnl axis and the days after
transplantation (day) as the horizontal axis. [FIG. 5] This is a graph showing the relationship
between days after transplantatlon and tumor volume, in which plotting is made by taking the tumor
volume (mm3), for tA&EasBEWhErSEDNTHGUHR J>(1ai’€)if3felGso‘ifafenlb alone, or the combination of both
drugs was used for transplanted cancer ceIIs agthe longitudinal axis, and the days after

transplantat ' d s pharmaceutical
composition,.comprising. at Ipast one antl ranr%?‘?t]rﬁﬁes’é?é&t%‘a ﬁdﬁﬁﬁéﬁﬂmt‘; é%ﬁnlb”]and
sorafenib; afgmpound X 15
5-(4-(6-(4-amine-Bs5-dimethyl-phenoxy)-1-methyl-IHhenzimidazol-2-ylmethoxY)-benzYl)-thiazolidine-2
,4- dionedihydrgehleride ofauhydratedhereof, as active ingredignts for prophylaxis or treatment of lung

cancerorhdne Cancer ] L, ,
y .01, (combined administration group versus each of

single-drug treated group, Students’ t test)

As shown in Table 4, the single-drug treatment with
Compound X (10 uM) showed a proliferation inhibition rate of

15%, and the single-drug treatment with sorafenib (5 uM) showed
a proliferation inhibition rate of 47%; however, the combined
administration of both drugs showed a proliferation inhibition
rate of 71%. Here, the proliferation inhibition activity in the
combined administration group showed a statistical difference,
when compared with each of the single-drug treated groups. From
these results, it became apparent that the combined
administration of Compound X, and the vascular endothelial
growth factor receptor (VEGFR) and Raf kinase inhibitor shows
synergistic cancer cell proliferation inhibitory activity.

Test Example 7

Evaluation of in vivo anti-tumor activity against human
kidney cancer by the combined administration of a compound
having PPARY activating action with an inhibitor of vascular
endothelial growth factor receptor (VEGFR) and Raf kinase.

In vivo anti-tumor activity against human kidney cancer of
the compound described in Production Example 8 having PPARY
activating action (hereinafter referred to as Compound X) was
studied. »

In the experiment, human non-small-cell lung cancer line
SN12-PMé (provided by Professor Seiji Naito of Kyushu

University), in which it was confirmed that no mouse pathogenic



2. The pharmaceutical composition according to claim 1, wherein the anti-cancer drug is at least one
selected from gefitinib and sorafenib. 3. The pharmaceutical composition according to claim 1 or claim
2, for prophylaxis or treatment of lung cancer. 4. The pharmaceutical composition according to any
one of claims 1 to 3, wherein the anti-cancer drug is oefitinib. 5. The pharmaceutical composition
according to any one of claims 1 to 3, wherein the anti-cancer drug is sorafenib. 6. The
pharmaceutical composition according to any one of claims 1 to 3, wherein the anti-cancer drug is

erlotinib. 7. The.phagnaceuticakcomposition gecarding o:claim 1. forpraphylaxis o teeatment of
kldney cancer, Whgreln the anti-cancer dru%‘gs sorafenib. 16.The pharmaceutical composition according
tO(ﬂwn11,08Hﬁﬁ%5ﬁaeous axillary portion of a nude mouse BALB/ch Jcl-nu
5-(4-(6.-(4-atinoe3 Fagimethirisphenory plemettyl=EHbenzimidazol2sy mathoxylbenzs.y1)-thiazolidin
e-2,4- dioneﬂﬁk\@f%mg’rig%c%%MJS%S'aLFs’iQeAsfa@ti-zﬁ@n%(_@h@?&&%ﬁ_yéiﬁ%eomb!@aﬁqgh@mprising:
at least one anti-cancer drug selected from the group consisting of gefitinib, erlotinib, and sorafenib;
and subcutaneous axillary portion of a BALB/CA JCl-nu mouse by using
5-(4-(6-(4-aminc-3:bdirmetiyl -phemoxy)+it-methyiHke beszimidaz od«2wimethdxyehenzylj-tkiazolidine-2
14-CﬁOﬂEIﬂQXQNgHHQ@QQfHi%nggﬁggbfg%OBy Sankyo Company, Limited), which
has VEGFR inhibitory action and Raf kinase inhibitory action,
were each weighed, and solutions were prepared by suspending
Compound % in a 0.5%-nmethyl cellulose solution, and sorafenib in
50% ethanol (Kanto Chemical Co., Inc.)-20% cremophor (Sigma).
Subseguently, distilled water {Otsuka Pharmaceutical Factory,
Inc.) was added sc that the final concentrations of ethancl and
cremophor became each 12.5%. The solutions were prepared so
that the final concentrations of Compound X and scrafenib became
0.3 mg/mL and 10 mg/mL respectively. Each ¢f these compound
administration solutions was administered orally to a SN12-BM6
tumor-bearing nude mouse using a sonde (Fuchigami Kikaiten) from
10 days after the transplantation of the tumor, cnce a day, &
times per week, until 56 days after transplantation, in the
amount of 0.1 mlL per 10 g of mouse weight. Twice a week, the
major axis and the minor axis of the transplanted tumor were
measured using digital micrometer calipers (MAX-CAL MAX-15:
Nihon Sokutel Kougu Xabusikikalsha), and tumor proliferaticon
inhibitory activity was obtained from the following calculation
formula and expressed as the tumor volume inhibition rate.
Average tumor volume in each test group {mm”)
= 1/2 x (minor axis)’ (mm?) x (major axis) {(mm)
Tumor volume inhibition rate (%)
= {1- {average tumor volume of drug administration group/average
tumor veolume of drug non-administration group)! x 100
Evaluation of anti-tumcr activity for each of the drug
administraticn group was determined by the tumer velume

inhibition rate. In addition, a statistical difference test was

determined by conducting Students’ t test with respect to the



as active ingredients, wherein the active ingredients are for administering simultaneously or separately
at different times, when used for prophylaxis or treatment of lung cancer or kidney cancer. 10. The
pharmaceutical combination according to claim 9, wherein the anti-cancer drug is at least one selected
from gefitinib and sorafenib, when used for prophylakis or treatment of lung cancer or kidney cancer.
11. The pharmaceutical combination according to claim 9 or claim 10, wherein the anti-cancer drug is
gefitinib, whenwsed foruprop faxisordreat ment-efdungicancer ionkidrey cahcgrod . aihe

pharmaceutigal combinatien-acearding.1p glaim.9 5 clain, 10 whereip the anti:canger drug is
sorafenib, when used for prc()f)hylast or treatment of lung cancer or kidney cancer. 13. The

pharmaceutitdl Tombin&tor AEETRING b Effifn 667 Chain® 18, Indin RN REs g is erlotinib,
when used for tprephytendas ordreatmant oftleng cancenoriddieyssanben b40Fhe pharmaceutical

combination according.to.apyane gf claims, 9 ta 13pwhen.used for prophylaxis or treatment of lung
cancer. 15. The pharmaceutical combination according to claim 9, when used for prophylaxis or

treatment of kidney LanEer Whiteili tfie ahti-canBaFarldisdertéhtrMEsLEP i trrk
pharmaceuticad tombmation aﬁcaﬂdtr@glt&d:tah&y%emmisi_ngxe SN12-PM6 by single- _ N
5-(4-(6-(4-amyng ,5sgimatbyd phenoxy)slsmethy | benzimidazal-2:ylmethoxy)benzyl)-thiazolidine-
2,4- dloneOdlhgl rochloride, when used for prophylaxis or treatment of lung cancer or kidney cancer.
17. Use of addition, single-drug administration of sorafenib also showed

5-(4-(6-(4-amigo-3;5cdimethybphéadxy ) drmetild E:Ib@szimhiaizm&ylmeﬁh@ﬁ(yw)mbﬁmyl)-thiazolidi.n.el-z,
4 dioneOdihygrshiaride of echydras hereehAng, 2t keal,0e ARTCRRGS! g selnsted figan gefitin,

erlotinib, and sorafenib, o , _ . , ‘
sorafenib were administered in combination, enhancement in anti-

tumor activity with a significant difference compared with that
of the Compound X single-drug administration group and with that
of the sorafenib single-drug administration group was observed
by a tumor volume inhibition rate of 65%. From these results,
it became apparent that Compound X has anti-tumor activity
against human kidney cancer and that anti-tumor activity can be
enhanced by its combined administration with a vascular
endothelial growth factor receptor (VEGFR) and Raf kinase
inhibitor. |

[BRIEF DESCRIPTION OF THE DRAWINGS]

[FIG. 1] This is a graph showing the relationship between’
the concentration of Compound X and cancer cell proliferation
inhibitory activity, in which plotting is made by taking the
absorbance (%) of each of the cells after addition of Compound X
to each of the cancer cells as the longitudinal axis, and the
concentration (uM) of Compound X added as the horizontal axis.

[FIG. 2] This is a graph showing the relationship between
the concentration of Compound X and cancer cell proliferation
inhibitory activity, in which plotting is made by taking the
absorbance (%) of each of the cells after addition of Compound X
to each of the cancer cells as the longitudinal axis, and the
concentration (UM) of Compound X added as the horizontal axis.

[FIG. 3] This is a graph showing the relationship between

the concentration of Compound X and cancer cell proliferation



as active ingredients, for the manufacture of an anti-cancer pharmaceutical combination for
administration of the active ingredients simultaneously or separately at different times, for prophylaxis
or treatment of lung cancer or kidney cancer. 18. The use according to claim 17, wherein the
anti-cancer drug is at least one selected from aefitinib and sorafenib. 19. The use according to claim
17 or claim 18, wherein the pharmaceutical combination is for prophylaxis or treatment of lung cancer.

20. The use accosding:tp ary drecef, claimsdiicto 39owherginithenanti-capces Brug isgefitinib. 21. The
use according to any one of claims 17 to 19, wherein the anti-cancer drug is sorafenih. 22. The use
according to an)? onengfeclgi"ré]:scig ﬁ)afg, \?vﬁe%% t%%qél%ﬁti-%g%%gr (ﬁ%{d is gﬁoﬁnib@%@?ﬁ% dse
according to"MaRA %Y, Whéksin tRE Pharfifdceutival ebmBinagen is iorroptisaxistat tedatment of

kidney cancebandhthe anti:canesr drrgds-sosafenih MGSLLRHQ 24.The Use acqording to claim 17,
wherein 5-(4-(6-(4-amino-3,5- dimethyl-phenoxy)-1-methy1-1H-benzimidazol-2-yImethoxy)-benzyl)-
thiazolidine-2,4-dlon&etiydrbchibride 1§ (RedraPh showing the relationship between

days after transplantation and tumor volume, in which plotting
is made by taking the tumor volume (mm®), for the cases where
Compound X alone, gefitinib alone, or the combination of both
drugs was used for the transplanted cancer cells, as the
longitudinal axis, aﬁd the days after transplantation (day) as
the horizontal axis.

[FIG. 5] This is a graph showing the relationship between
days after transplantation and tumor volume, in which plotting
is made by taking the tumor volume (mm®), for the cases where
Compound X alone, sorafenib alone, or the combination of both
drugs was used for transplanted cancer cells, as the
longitudinal axis, and the days after transplantation (day) as

the horizontal axis.
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CLAIMS

1. hn anti-cancer pharmaceutical composition, comprising:
at least one anti-cancer drug selected £rom gefitinib,
erlotinib, and scrafenib; and '
5—(4~(6—(4—amino—3,S—dimatbyl-phenoxy)ulwmethylulﬁ-
benzimidazol~2-ylmathoxy)—benzyl)-thiazalidine—2,4~
dionesdihydrochloride or a hydrate thereof,
as active ingredients for prophylaxis or treatment of lung cancer

or kidney cancer.

2. The pharmaceutical composition according to claim 1, wherein

the anti-cancer drug is at least one selected from gefitinib and

seorafenib.

3. The pharmaceutical composition according to claim 1 or claim

2, for prophylaxis or treatment of lung cancer.

4. The pharmaceutical composition according to any one of claims

i to 3, wherein the anti-cancer drug 1s gefitinib.

The pharmaceutical compesition according te any one of claims

-

te 3, wherein the anti-cancer drug is sorafenib.

[

The pharmaceutical cemposition according to any one of claims

L s )

tc 2, wherein the anti~cancer drug is erlotinib.

7. The pharmaceutical composition according te claim 1, for

prophylaxis or &treatment of kidney cancer, wherein the anti-cancer

drug is sorafenib.

g. The pharmaceutical compasition according to claim 1.
comprising 5-(4—{6—{4"aminc—3,S—dlmethyl—phenoxy)~l—methylle—
benzimidazol—Z—ylmethoxy)"benzyl)—thiazolidine~2,4—

dionesdihvdrochloride.
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g. An anti-cancer pharmaceutical combination, comprising:

at least one anti-cancer drug selected from the group
consisting of gefitinib, erletinib, and sorafenib; and

5—(4*(6~(é*amino—B,5-dimethyl—phenoxy)—l-methyl—lﬂ—
benzimidazol—2-ylmethoxy}—banzyl)—thiazolidine~2,4-
dicneedihydrochloride or a hydrate thereof,

as active ingredients, wherein the active ingredients are
for administering simultanecusly or separately at different
rimes, when used for prophylaxis or treatment of lung cancer

or kidney cancer.

16. The pharmaceutical combination according te claim 8,
wherein the anti-cancer drug is at least one selected from
gefitinib and sorafenib, when used for prophylaxis or

treatment of lung cancer or kidney cancer.

11. The pharmaceutical combination according to claim 9 or
claim 10, whersin the anti-cancer drug is gefitinib, when used

for prophylaxis or treatment of lung cancer or kidney cancer.

12. The pharmaceutical combrination accerding to claim 8 or
claim 10, wherein the anti-cancer drug is sorafenib, when used

for prophylaxis or treatment of lung cancer or kidney cancer.

13, The pharmaceutical combination according to claim 8 or
claim 10, wherein the anti-cancer drug is erlotinib, when used

for prophylaxis or treatment of lung ecancer or kidney cancer.

14. The pharmaceutical comkbyination acceording to any one of
elaims 9 to 13, when used for prophylaxis or treatment of lung

cancer.

15, The pharmaceutical_cmmbination according to claim 8, when
wsed for prophylaxis or tremtment of kidney cancer, wherein

the anti-cancer drug is scrafenib.



MCSLLP

(¥4}
w

16. The pharmaceutical combination according te claim 2,
comprising 5”(4*(6"(4—amino~3,5~dimethyl*phenoxy)"l—methyl-lﬂ—
benzimidazol~2"ylmathoxy)~benzyl)—thiazolid1ne—2,4—
dionesdinhydrochloride, when used Ior prophylaxis or treatment of

iung cancer or kidney cancer.

17. Use of 5w(4—(6—(4~amino—3,S—dimethyl-phenoxy)—l—methyl-lﬂ—
benzimidazolw2mylmethoxy)wbenzyl)—thiazolidine"Z,4—
dicnesdihyvdrochloride or a hydrate thereof and at least one anti-
cancer drug seiected fjom'@efitinib, erlotinip, and sorafenib,

as active ingredients, for the manufacture of an anti-cancer
pharmaceutical combination for administration of the active
ingredients simultaneously or separately at different times, for

prophylaxis or treatment of lung cancer or kidney cancer.

18. The use according te claim 17, wherein the anti-zancer drug

is at least cne selected from gefitinib and sorafenib.

18. The use according to claim 17 or claim 18, wherein the

pharmaceutical combination is for prophylaxis or treatment of lung

cancer .

20. The use according to any one of claims 17 to 14, wherein the

anti-cancer drug is gefitinib.

21. The use according te any one of claims 17 to 18, wherein the

anti-cancer drug is sorafenib.

2z. The use according te any one of claims 17 to 18, wherein the

anti-cancer drug is erlotinib,

23. The use according te claim 17, wherein the pharmaceutical
combination ie for prophylaxis or treatment of kidney cancer, and

the anti-cancer drug is sorafenib.
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24 The use accerding to claim 17, wherein 5-(4- (6~ {4-aminc-3,65~
dimethyl-phenaoxy) -l-methyl-1H-benzimidazol-2~ylmethoxy)~benzyl}-

thiazolidine~2,4~dione+dihydrochloride 1s used.





