THOO65E(F) 041912 Description Anti-Tunor Effect Potentiator FIELD OF
THE | NVENTI ON [ 0001] The present invention relates to
anti-tunor effect potentiator for an anti-tunor agent, and gﬁ&MSEGOO4w12
anti-tunor drug containing the same. BACKGROUND OF THE | NVENTI ON

[ 0002] Deoxyuridine triphosphatase (hereinafter referred to as
dUTPase (EC3.6.1.23) at tines) is a preventive DNA repair enzyne.
This enzyme specifically recogni 2E&EARF1@&oxyuri di ne tri phosphate,

di stingui shing fromother triphosphates of natural nucleic acids, and
hydr ol yses the deoxyuridine triphosphate to deoxyuri di ne

nonophes phate rand RO pheepakiteraci d. dUTPase is known to be an
essential enzyne for the survival of both prokaryotic and eukaryotic
cells. [0003] In malignant tunors, it is suggested that

mal i gnancy i s associated with high expression | evel of dUTPase (Non
Pat e At EdEC PFefEEL TAYEFNHLON ¢ has al so been reported that a tunor in
mhicq gx¥Rression of the enzyme has been accel erated shows resistance
to chenot%erapy (Non Patent docunent 3). Moreover, potentiation of
anti -tunorhef peekept antbylieil akeasyBt hasani BALBLEARhot-hereipaf ter
referred to as a TS inhibitor) was observed when the expression |evel
of duPPavs iesodeosagad agdiing ugioRNAgentc ulngr et eartderturelr siriigon

Pat ent dogunent 4). These findi ngs suggest that human dUTPase
THOOBBBER)- PeR 018 #RMGit ors coul d be useful chemical sensitizers of
anti-tunor agents. PRI OR ART DOCUMENTSNON- PATENT DOCUMENTS [ 0004]

[ Non Patent docunent 1] J din Pathol. 2009 Apr; 62(4): 364-9 [Non

Pat ephcdcroment 02] That 1divEamgen. 1999 Dec 22; 84(6): 614-7 [Non

Pat ent docunent 3] Cancer Res. 2000 Jul 1; 60(13): 3493-503 [ Non

Pat ef088¢ument 4] Ml Pharmacol. 2004 Sep; 66(3): 620-6 SUMVARY OF

THE T NVE ég§§ﬁ}l %E%aggﬁgﬁggékgﬁggéOQQQLeinafter referred to as

dUTPase (EC3.6.1.23) at times) is a preventive DNA repair enzyme.
This enzyme specifically recognizes only deoxyuridine triphosphate,
distinguishing from other triphosphates of natural nucleic acids,
and hydrolyses the deoxyuridine triphosphate to deoxyuridine
monophosphate and pyrophosphoric acid. dUTPase is known to be an
egssential enzyme for the survival of both prokaryotic and
eukaryotic cells.

[0003]

In malignant tumors, it is suggested that malignancy is
associated with high expression level of dUTPase (Non Patent
document 1 and 2). It has also been reported that a tumor in which
expression of the enzyme has been accelerated shows resistance to
chemotherapy (Non Patent document 3). Moreover, potentiation of
anti-tumor effect of a thymidylate synthase inhibitor (hereinafter
referred to as a TS inhibitor) was observed when the expression
level of dUTPase is decreased using siRNA in cultured cancer cells

(Non Patent document 4). These findings suggest that human dUTPase
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However, there is no report that a small nol ecul e i nhibitor of human
dUTPase effect actually exhibits anti-tunor effect potentiat]

effect. [0006] An object of the present invention is tgh§@%§ﬁag“9”
an anti-tunor effect potentiator, for an anti-tunor agent, and an
anti-tunor drug containing the same. MEANS FOR SCLVI NG THE PROBLEM
[0007] . ... As a result of intensive studies directed towards

achi é‘\ﬂhri'é’lttﬁ%—’saf‘%ﬁ‘@ﬁjerﬁei OHRSS Whj ML G FEHEMZS TR et G v E"Iound
that g uracil conpound having a sul fonam de structure at N-1 position
of the uracil ring, represented by a formula (1) below, or a salt
THOO65E(F) 041912 t hereof shows potent human dUTPase i nhibitory
effect. The inventors have conducted further studies, and as a

r es ulBRICR ARTh A TIENTE N PATHIN T IS @MEINToned uraci| conpound or a
salt thereof shows excellent enhancing activity for the efficacy of
an an%%%nor agent (in particular, an antinmetabolite), thereby
Conp|@&EP$AH¥ﬁH”&33HHed yﬁntion. [ 0008] The present invention
provi des an anti-tunor effect potentiator for an anti-tunor agent

cont ai ni ng, casnapagébil\ve2009r adrent2 (a)ur asisl- scconpound represented by
the followng fornmula (1) or a pharmaceutically acceptable salt

t her défon [FBOEIt [deormerd 21 HAO O N O HI1 X Il N [0010] wherein X

1_5_al kyl d f I
Const i tut RS UnESBLRST ehdog: Bap 22 oBdiBhal Fy teubst i tuted with an

OXy et ¥Ftent documg%# Egpresents a hydrogen atomor a Cl_6 al kyl
group; R2 represents a hydrogen atom or a hal ogen atom and R3

represent gaac€t Beal kgbogr oup, 12 €3-(63al:keagk-goaup, a C3_6

cycl oal kyl group, a (C3_6 cycloalkyl) C1 6 al kyl group, a

hal od&es- Eatendl IdpCUFIcEtp 4dr M ls fharaes lhet2&dde et ic &fr(@dp. 620-6 | n
addition, the present invention provides an anti-tunor drug
conprising conbination of the uracil conpound represented by the

THOO@ofvin )k vO 410 2 rahqmendaioiul @ (1) or a pharmaceutically acceptable

salt thereof, and an anti-tunor agent. Mor eover, the present

I NvePROBLEN AW @& SOM&EIr aci | conpound represented by the above
formul a %I) or a pharmaceutically acceptable salt thereof for use in
pot ertPP&Clon of anti-tunor effects. Furthermore, the present

i nvention_provi des combinati on_of  t onpound.represent ed t he
wbove forHOreVely Rt oRar fac UPPekI o Eotont abhe TOArE Ct Rl BB ARET ©F
an afimahURirpagent frelk tUse thid 1tike kil ® it dMBh% 4 - tumor RiffRer, the
present invention provides a nethod for potentiating anti-tunor

ef f epbs eniiach ngnelfdeles .admi ni strati on of an effective anmount of the

conpound represented by the above formula (1) or a pharmaceutically
accepP8Bfé salt thereof. Further, the present invention

L d . ¢ . v oh S g
o "3 conbEnareatsr OFnEREcheRdsh T2 nkhbha by PrEtERE0e AhThhRY Bliyor
Or aeffect potentiator, for an anti-tumor agent, and an anti-tumor

drug containing the same.

MEANS FOR SOLVING THE PROBLEM
[0007]

As a result of intensive studies directed towards achieving
the aforementioned object, the present inventors have found that a
uracil compound having a sulfonamide structure at N-1 position of

the uracil ring, represented by a formula (I) below, or a salt
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pharmaceutically acceptable salt thereof and an anti-tunor agent.

Still further, the present invention provides use of the co g
represented by the above fornmula (I) or a pharnmaceutically gg@gﬁg %%1912
salt thereof for the production of an anti-tunor effect potentiator.
Still further, the present invention provides use of a conbination of

t he conpound represented hy the above fornula (I

phar &R AR} R I Teman tdqw%%flww%ﬁ%ﬁﬁa%r agént for
th i | = . ) S T. I,.ON
THSOQ@E%l%cﬁtdd%l]ﬁvg%ﬂ&%%%ueﬁqgﬁ%acﬁﬁf{%%ouandi o%ftghel\y egsl’r\lrler}ste'ntthey

I nverzhven furdl Haitraceutd Gatdneraccepial i sal teddignaef ds vsefud as
an antitunor effect potentiator for an anti-tunor agent (in

par t ithdreof @mhowst iensteldnt enhanings st jantty timwrthly @f o mwh@n
t he sane. BRI EF DESCRI PTI ON OF W NGS [ 0012 [Figure 1] Figure 1

i s a3RtHgrEh GRSy a@t‘i H%c%%ctarbcﬁ%“}%a}%%éﬁ)ect“tﬂg 2 1.
[Fig lo+FlLgur, | i a how ng anti-tunor effect

pot eln&{O?n tler%r%?ftgﬁ‘cetzﬂé%s%éfylaq{[ |t3llt}sr}}é\'/I 31 Figure 3 is a diagram
showimgoati -tunor effect potentiating effect on 5-FU. [Figure 4]
Figure 4 is a diagram showi ng anti-tunor effect potentiating effect
on capeci Tabi peesFabr dnvpaietnepedvadesURTL afkigtumos] efifggite 5 is a
di agram shawi_n body wei ght change and an .anti.-tunor_effect ,n nude
i o BOTES RSN & Fuh "R Ca iy (e i Afod Active
transp| in_th e 1 i | i f
Compati of The B caaneh o e aap et KIS F i ind dmala
di agriam show fhhaamzedy tieiagty chanrgs it amlantdhdnawd: ef fect in nude
m ce into which a human col on cancer |ine LS174T had been
trand®l0f&ftled, in the case of adnministration of conbination of the
corrpotgnd of tﬁ present invention and TS-1. [Figure 71 Figure 7 is a
di agr FIRAR 3 a body wei ght change and an anti-tunor effect in nude
mce into vgpi ch a human pancreatic cancer |ine CFPAC-1 had been
transplantggd, in the case of admnistration of conbination of the
conpound he present invention and TS-1. THOO65E(F) 041912

[ Fi gure gure 8 is dirdgram showi ng an anti-tunor effect in nude
mce i A c reast cancl® line MX-1 had been

transplant ed,x.imn. of RAdm ni stration of conbination of the
conpound of thq'3I prgsent i n¥ention and TS-1. [Figure 91 Figure 9 is a
di agram showi n@ anrAnti-tunor effect in nude nice into which the
human breast cancer |line MX-1 had been transplanted, in the case of
adm rfiostiliodt i on of conbi nation of the conpound of the present

invention and TS-1. [Figure 10] Figure 10 is a di agram showi ng an
ant | WherBiNeff EEPTESeRtde aniCes AT MRS IEOR® FiRdaPTr &fsmetdydene

i ne - h I. n i t of s . of
conbEReTPEn SR Vo S RS TS Hel optionny Bt iucea
capegiitabizne oxDEEAl BEBMDESCRI PTI ON OF THE | NVENTI ON [ 0013] In

the formula (1), the "CL_5 al kyl ene group" represented by X indicates
a |inear Bt ittt alkiehogenutdaveng ICt o Slkat byrnou onk’

Speci fic exanpl es_include a nmethylene group, an ethyleng group, a

tri mEERYFPERELSr BupY X OFETr FreMyitefe PGrOIFT & L58Nt &7t Ryl ERBTEPERPS &

propyl en u butyl-ene i et hyltri I gr and
R e A e i T
wher g 08¢ c0balRiNy| €ng aneyns ey, i buhiandqehe -al, ky lansg 10y or a
substituted with an oxygen atom is an -0-Cl_4 al kyl ene group. X is
pr ef epablptad behgirenycdicugromp--0- CH2CH2CH2- . [ 0014] In the

forml a (I%, %he "Cl 5 al kyl group',‘ regr_esent ed by R indicates a
i near or BraftheloRydFBRaPEBReBF obBYRAGTRY BT PE1E°EarBoRnhtofEmor drug
SpecLbib 8438 E8mbIehHI8na oFEERY WIHRHR: BRpBLRY AP LRerd R R ARy
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In the fornmula (1), exanples of the "hal ogen atont represented by R2
include a fluorine atom a chlorine atom a brom ne atom a

iodine atom O these, a fluorine atomis preferable. ?ﬁ%&ﬁﬁg904m12
formula (1), the "CL 6 al kyl group"” represented by 122 includes the
sanme groups as those described for R above. An isobutyl group and a

2- met hyl but yl roup re referable. [0015] In the fQrmul a (I)
the 2E2VE K Ip §%@£&ﬂﬁﬁﬂﬁﬁf Y AficeRtEPLe Kipdito st

grou ng r atons, which contarns a carbon-carbon
doub e%béﬁd n%x %d%a ereof |nclude a vinyl group, an allyl group,

a nethylvmaréogéeuptha prepeny! igedpioa PubeAMksgEBEPuracReNtem Fbund
group, and a hexenyl group. O these, an allyl group is preferable

I n tmep&@ﬁﬁumed(by tdyeamploye diormive & G@)Goayel@@a@maqgumyﬁally
represen y R2_include cloprop roup, a .cycl qbut roup,
Cy el BRERPYREd ofR L oo CEoles e QPoRy: SO SAICh: oF AREloRsMe -
groungg Qreferable In the formul a (I) the "(C3_6 cycl oal kyl)
Cl 6 al kyl group"” represented by R2 indicates an al kyl group having 1
to 6 carbparahemmorwhi echehpsebbatahavendesar pbediayel gaktkybigaetipn Af
cyclogropylnethyl group is preferable. [0016] In the fornul a

(1), t ﬁecom@pegéné'eereee@rtre@ byt ddys” ab@pr@em@dabﬁmz qrn@r cates an
al kyl . grou vrn 1to 6 a S the e descrrb
el SBER AR ALY e BB Gl g o b ta 5o 251 BRA oo Rient
groqugrgSgreBekggheln ol HOQE2E(F) 041912 I n the fornula (),
the "saturated heterocyclrc group"” represented by R2 preferably

i ndi cat esFartheocychecppesbhtythizensabur prediieseaongehbd goeup
preferably having any one or two atons sel ected from oxygen,

ni t r BEERNTAAGIBG] ramclatceﬁ*pg efERaSl e ¥ RAREr eeacluﬁelsmemaney%rtr:ertul@nnytf

grou rrdrn rou erazinyl rou a enei m no

oroupn BeRsRERSE AbeuRbas? 5heh BeROneY mea g s 2L BA RE B ny

gr OURor-Aut 8t rtaﬂye&oaubﬁhr%eeet iend1% taetce%t&wleméwlt gheHRo fOf

these, a tetrahydrofuryl group and a“tetrahydropyryl group are

pref er abl Burther, fThe gresentepnesehied pyoRPdes preéehadl foantreating

i sobut yl groug a 2-nethyl butyl group, ,an allyl group, a cycl opentyl

gr oupUmMaTEy cFBpFBpYFRELAGE @ﬁ@&ﬁlsér?tzoﬁlPﬁuér&@ﬂﬁ}ﬁaﬁﬂéﬁpOfatQGZ 2-

tr|fI y t d ryl K trahydropyryl
88%%@@@ EegE8HBPt%d %%béﬁé % £kl (3 % &

group re pre era thé formul a (r, X
repr gagphscantethyhongaceepupnoe aa1t0+Ghrdodl E:Aheae ghedPtukdl agent.
represents a hydrogen atomor a Cl_3 al kyl group; R2 represents a
hydr ogen $tbhi ofustii¢unorine presenanimREntépneseorsdasClsé afkyhe
group, a C2-6 al kenyl group, a C3-6 cycloal kyl group, a (C3_6
cycISQWRQP?dCEeBrQFQQFeSrBMth§ ﬁ§P88eﬁ8r@P16 é&RyPrg@oup or a

satu i 0 n rt.he

o of EHARN B PRar (X Ty AcRRYREIL At ghorebl 3HE thl bt bl bt
or aantQ ClmdrakkykenepgtedpiaRbrrepresents a hydrogen atomor a Cl_3
al kyl group; R2 represents a hydrogen atomor a fluorine atom and R2
repr esentSthl Clfwrizhky! ghoupreacd- BHE$REn9h grompdea @es 6f a
cycloal kyl) C1 6 al kyl grou han eno- yl group,
tetrSﬂVEXB%EFQF 8 é?rgHVBBBBa §FP§ Sﬁﬁte T EE(#goﬁﬁléfﬁmﬁgéléF
Mor eqye t f C

Fepr Shon BaEhEpRAFEaLE SKCBOEBIA LR %er‘fﬁr S
hydr ggentaEem tReNpBYlicgieHPoBr adnagthybugb@URgeR2 .represents a
hydrogen atomor a fluorine atom and R3 represents an isobutyl

group, a 2- nethylbutyl group, an allyl group, a cyclopentyl group, a
cycl o Inet 2-di fl uoroet hyl group, a 2,2, 2-
trifFE ?h?F éﬂEuBNVENFE?Nahydrofuryl group or a tetrahydropyryl
grou900£9920] Exanpl es of a pharnaceutically acceptable salt of
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[Step Al [0022] [Fornmula 2] (1)(4)(5) [0023] wherein R3 is as
defined above; and Lg represents a |eaving group such as a
atom a net hanesul fonyl oxy group, a ptol uenesul fonyl oxy groﬂg&ﬁgg@)wﬂgu
trifluoromethanesul f onyl oxy group. [0024] [A-1] (a) In this step, a
comercially available 3-cyanophenol (1) can be reacted with an al kyl
hal i de, al kyl ilate al kyl t08ﬁ|ate al kyl
tr|fluoroﬁﬁ?h8ﬁ8§ | PoR&té FEpPaYBHt ef E?etHéeééﬁéréPV?BFﬁﬁpaon? in
t he c c ed by t

ﬁqﬁ%&% %&)Eﬁzs%ctc%p%a%(i‘é §ad ! ‘%'?E%%] Vent EJ%%% 4 by, E%f Sot

genera reaction so 06 16t

the reaet oF f‘é@l& R tesed atidr Fdlr ainMandlii-@RfmorbEsdpites ih@a8eficular,
i nclude diethyl ether, tetrahydrofuran (hereinafter, referred to as
THF)andaOXametaécéuaﬁéﬂ @ingle Blsoaye Brdne fugoet giviugr idogtaining the same.
N, N- di met hyl f ormam de (hereinafter, referred to as DW),

N, N- di et hyl acet am de (hereinafter, referred to as DMA), and di net hyl
sul f to as DMSO). O these, DWF is
prefgggggeD%%%h%b%ggke%Fé?%Agﬁk%%ase used herein include: inorganic
basegosuch as sodi um bi carbonate, sodi um carbonate, potassium
carbonate, cesium carbonate, sodium hydride, potassium hydride,
sod|dﬁnﬁydﬁoﬂﬂdal@urgoﬂag§|anﬁhyaﬁﬁml@éowang enganitymem rédfestich as

trimet m._ne tr| Ianl tripropylamne, T1-10065E(F) 041912
diisBBEéB@F@FH?EaﬁF Npﬁeﬁﬁyﬂnnrpholine pyridine, |utidine or

col I'ifiiB6re0h 1t BESRePY! 35S LU GRLARNRLE i HPLEL 2Bk LiPec
eqU|&aF§nfenunber§t greo? 0.8 %io 10 eq&? aa'ents%la %g %re?erab |y
1.0 potbn@ieginvyakefktst on Ts-Ihe equi val ent nunber of the conpound
of the general fornula (2) is 0.8 to 10 equivalents, and preferably
1.0 tBlgu@eeéilvéBéﬁ?s3 ThRear daagiren ﬁ@@ﬁéﬂﬂt@ﬂéll§U29rt@f£§G@ and

preferg 59 to 1%2 The %gllon tinme is 0.5 to 24 hours, and
pr ef BPEEPY 125670215 5R5uPR. °r8825] (b) In this step, the

CO”“?FEQ@&EY4?V@thQEe431%ya”e@Q%98h %%bw%ﬁ% ancal-cohel- eepeesent ed
by the general fornula (3) can bé condensed by M tsunobu reaction to
pr odpoeehhéatanpgoefiiereépvasenpedibypbtihe, gederadl, pemstbkaxed) and UFT.
Any reaction solvent that does not affect the reaction can be used
mnthéﬁ#gprﬁlﬁétféﬁ§reE§aﬁﬁlésdﬂﬁéfé@fShﬁ@ﬂﬁ&eadb@ﬁVoW@#ﬁFﬁaﬁ@ange and
1, 2- dlchlgro t hane |nafter referre

ol et APt EHEC PRy P CRoataPEoepPaRe! “Ac8: AP b P abe e sPEach

di et Byhcetrhel ne THE- sdhayapeenaeehABg1 adlBBE hoxyehhangscagetonitrile,
and DMF. O these, TI-IF is preferable. Any reagent that can

usuahfimibésbzetdipbn tliechmbsnadobonr edcthencoapochedusédthr plesent
reaction without limtations. Exanples thereof include conbinations

of anVﬁﬂéﬂoalﬁ?ﬂ 47odi-carboxyl ate (e.g., diethyl azodicarboxylate
h d et L b
(gt gt 0 BEAG o g ab SPUL el DO

az OdhﬁaéﬂQBYEuﬁQ@heﬁﬁeét1111( Azadi macbonnkhdivpk par kdhifknWeblon cancer
triaryl phosphine (e.g., triphenyl phosphine) or tri-Iower
aIkyl@hespEiﬁ@T(hag beeni tnbnsplphbeghi ae) Lha cenbinatadmiuﬁsDEAlion
with triphen hosphine is preferable. ~ THOOG65E(F) 041912

equiQEIEE éﬁEéPg 8f the SBEBHHPd PftﬁﬁegEHEF§ tféPﬁﬁPElP§)an9h€5 1.

di - | Kk arboxyla t r I p r
respliEeuleyth BEOGHETS TR hraTpen' Hhhibe, X BURSPRLRGRE! Sngnge ana
equi yal gAt s -tlherr eacktoni heApgeahtipe uﬁtOZQﬁlba AZQQmaangaﬁb@Eatabl y
0O to 60C. The reaction tine is 0.1 to 24 hours, and preferably O to
6.0 hanesr line CFPAC-1 had been transplanted, in the case of
administration of combination of the compound of the present

invention and TS-1.
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[ 0026] [k-2] In this step, the cyano conpound represented by
the general fornula (4) can be reacted with a generally kno
reduci ng agent to produce a conpound represented by the geniﬁgF5E6004un2
formula (5). A reaction solvent differs depending on the type

of reduction reaction. Exanples thereof include nethanol, ethanol,

1- propanol , 2-prgpanol, tert-bytyl alcohol, dinethoxyethane, ,

di et %Ilgﬂféegl%}cé"llgalirﬁetshﬁs ét ﬁéﬁgrd‘i“\ GpAA 3y REYE T -Ruaoty e fdardy in
THE, Hand in@éarl%toqyfl{ﬁ%s%f nlhled BRLeke rc%ﬁl'c%-r. ine -ﬁ”@a]%is tb‘hé‘ient he
reduci ng agent used herein include: netal hydrides such ™as Tifhium

al umcramshydnicea , ( her ehealdsele, ofeflaimied ¢t ads dARF, donblind®ion of the
di et hoxyal um num hydride, lithiumtriethoxyal um num hydride, Iithium
tri - compobicoefalting prneseydr ildeentagme sindmTa&-ti num hydri de, al unmi num
hydride with nesium_chl oride, sodium al.um num hydride, sodium |

Y e Ea A DA e PHd S0P S, EEEPG: R AR T RS 17
hydripdge a0deCahdly i s ethe! AumAKILIGERR! IARceIUGA @S X -1 had

pall a i&n?%a?bon, pgﬁlggiunﬁhygfoﬁi e or pFa?Fﬁunl Ei Fﬁése,aLA %ﬁ?

pr ef erahksglafiiedequny ahenicasenber adheheaht riag idnd dfo confdiegtiival ef $he
and preferably 0.8 to 2.0 equivalents. The reaction tenperature is 0C
to l10oupcand pfetécabrgszott dngeCtivhe andadti-dn tine is 0.1 to 24

hoursg,..and p r.abl 2,10 6.0 _hours. . THOO65E(F) Q41912 t.ep  B].

LoondFiBREenaPl Si8RrE Jp7 i b0r t oot at Froniadnss. ahkd E18pY Gasert in
nude mice into which the human breast cancer line MX-1 had been
transplanted, in the case of administration of combination of the

compcund of the present invention and capecitabine.

DETATTLED DESCRIPTION OF THE INVENTION
[0013]

In the formula (I), the "C,.s alkylene group" represented by X
indicates a linear or branched alkylene group having 1 to 5 carbon
atoms. Specific examples include a methylene group, an ethylene
group, a trimethylene group, a tetramethylene group, a
pentamethylene group, a propylene group, a butylene group, a
dimethyltrimethylene group, and an ethyltrimethylene group. An
example of the Ci.s alkylene group, wherein one of methylene groups
constituting the alkylene group is substituted with an oxXygen atom,
is an -0-C;-; alkylene group.

X is preferably an ethylene group or -0-CH,CH,CH:-.

[0014]

In the formula (I}, the "C;.¢ alkyl group" represented by R'
indicates a linear or branched hydrocarbon group having 1 to 6
carbon atoms. Specific examples include a methyl group, an ethyl

group, an n-propyl group, an isopropyl group, an n-butyl group, a
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wherein R2, R2, R3 and Lg are as defined above; |e represents a Cl_6

al kyl group; and Hal represents a hal ogen atom [0029] [B—ﬁ%

In this step, the carboxyl group of an easily available co %@%HE?%94”12
is esterified with an al cohol conpound (7) by a usually known nethod,
and the resultant conpound can then be reacted in the same way as in

the step [A-1] to produce a conpqund represented by the general
f or mFISE BV GFSOP /[ B Fert-butyl] grionesy §fep -RE oot and an n-

repr e t he,gener r ( ct it
Gonct BT BROGR T chast g bisen Tt oCpr ofubbogoeahEainaten: Nebhy aspgur
the gedesal eftdiMuUlgad®) arel MRRESELR) Q42 Any reaction

sol vent that does not affect the reaction can be used w thout
limtatiofs. tErafpkeslehdieof ekanplde difethyl "behegendaitonfr upplkesented
ether, THF, and_dioxane. O these, THF |s preferable. . _Exanpl es

of a¥efuctRglagent géﬁarhﬁ?eﬁﬁomncﬁuﬂﬁlEﬁ ,elFFHWunﬁdP§9W6?§aﬁganuﬁFd
nydrigie s odinl! Wichi.! eboxyalum QuEL pYds hdeacbh! BUBbererante.
tri-tert-butoxyal um num hydride, magnesium al um nu ﬁygrl e, alum num
hydri de wrhhtragpResinuachirori dee sodi;ualalunyroaphy depeeseaediuny R’
triet hoxyal um num hydride, sodium bis(2- methoxyethoxy)al um num

hydr ittde 1 udieiss tlgt ywaseu gineuwmsh pdr itdhe sehdlesiordfesr forefRer abdveo an

DI BAL), ,and_lithi um barohydri de. t hese, lithiumbagrohydride is

ot of SERBLEY TR SR AR En SR B Lo GRS G B RS TR val ent s,

and ppeherably 1.0 to 5.0 equivalents. The reaction tenperature is 0C
to the boiling point of the solvent, and preferably the boiling point

of the sofmenhe Fbemukactipn thae ts Oalkkny24ghoups, rapdepentedablyr®
0.5 to 12 hours. [0031] [B-3] In this step, the conpound

r epr é8dAradesy at hydgerararn GreiiPa hegindaR € veserdenwiatieons, which
general |y .known oxi di zi ng.agent ptoduce an_al dehy conpound
e e LT S s ke
Lhat des Bebudlf el dING/T GACLLON £ by LS edy i bhoUL, | AMbEBLEADS: group,
Exanpl eS thereof include dichl oronethane, chloroforny carbon

t et r acbhoengéd, gbChp,chl peabenzéngroupl, uend, aamhexeytydngrotp .t heSethese,

di chl oronet hane i s preferable,. Exanpl es of the oxidizing agent
used@Repéiliili AEPUBe 1 SaPEGRSIER lEeagent of chromi ¢ anhydride, pyridine

and acetic_aphydride; . chrom um based oxiLdjzing.agents,su S "
oy i i ni R chibr SeRTHar K00t BURATRP (R dF Bhr chutery Ry BRLDYT ofFouP

i odi REPR¥LEALREAILYIRA SnEUGRe JHOPEDELFOpPH19Eups & BpssoMatyin )
reagen?; DNBC)basgg oxi%izin% agg%tsgéucﬂgasgDNg% usegyin co in%f?%%
wi t haacgtilopankhydr gdenpoxahnyl acklyoiotiexydi gyoluphex@f cahnbsedi i & de

(hereinafter, referred to as DCC) or 1-
et hy Ev31pBeatirdt BYPYHRI ASpPESYEF@Rodi i m de hydrochl ori de

(hereinafter e t S - : oxLde: 1 a "
2,2,6,6-t% r%%%t%§%%?%%r?afh-Fgg;yﬁé%adﬁgﬁ?ngﬁfiﬁxégé,5%5 éaﬁggg?lwo
OXId@ePﬁeaéﬁEéaabyeRBTﬂ@d@aytagl@ﬂtanyypegréﬂﬁrﬁ@%ih 0. 80t® 889rbon
equi valents, and preferably 1.0 to 20 equivalents. The reaction

t enpetatmar; ewhdch2batoths0@pboard dpsefréball ¢ye loalkFOCorde .r eAct i on
time is_ 0.1 to_24 hours, and preferably 0.5 to 12 hours. When
R2 i§Yﬁlﬁ§598§éﬁeépgﬁ1958HREF@iQFF§e§9§ﬂFabIe 3- hydroxybenzal dehyde
can ?S Le cted as a starting material in the same way as in the step
[ A-1] Po Eroduce t he conpound represented by the general fornula
(10). Furthern®rorti®anityi| eneompaUsgehepPCLseal Ryl byrbligr ge8prabented
formul a £4) can al so be reduced by a generally known reduction
reacbiyoR, Indiexteplan allyBAIreedutavong nkthodétoappodugecmae which

d ted by.th | f | 10). 32 B- 4
' CRRS SPERaDONE. GORRSARACT DRnege: edoby (he? ghdt Arus BPREPAL (T677B:
comgggi gl by,ayatLabh §ogbdelyde (ol Leacked Wl comercially
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carbon tetrachloride, toluene, and xylene. O these, toluene is

pr ef er abl e. Exanpl es of an acid used herein include

hydrochl oric acid, sulfuric acid, p-toluenesul fonic acid, aﬁgO%%&F204HH2
acid (e.g., titaniumtetrai sopropoxide or titaniumtetraethoxide). O
these, titaniumtetrai sopropoxide is preferable. The equival ent

nunbers of the 2-neth{l-§-gro%3ne§ulfinanide and the thaniun1"

t et r ai soptBpoREIECTIEIRedfect P8I y SBLETRGSPOPELEIPIVEALS, IERYP

PsocTeanbetite 3 i B R 5By 1pd e ERTY ABnbETRESA Hibpinyed ko
hour sa tan@ tece herallos 15 d groud rwrerai133adiBplany one drh tuy S

step, the conpound represented by the general fornula (11) can be
reaceddma tsielgcGeidgiaah csagem, OLXragspr, e savt sl ifyrRialgiels)or Bmamples

organic lithiumreagent (13). represented by Eli tq produce a conpound
et G Ty NS e I, CEA R s PSRt gD, 3

Any i I hat f : ctio

b Oh LAl S S A L i e e

di i saptapynceipher] ineigrdugt,yla Meiddyipeidieinydy efrepgnt W oeirdatyeidTeryl
THF, di net hoxyet hane, di oxane, dichl oronethane, chloroform carbon

t et r &P @ad Boltesrehyvaneryylvdngronpe eQhi vheeat anbehrrabydrpéuryl
Gignard reagent or the organic lithiumreage is.0.8to 20

cqu SRFER, 620 RS PEV ARG 6500 @i PAFRRTEP e 1 eacti on
tenperat Urfel §ro %f)%e%QeégﬁgedaBg R¥ q§rﬁ%ﬁ’efa7€%¥h59§ﬁb&-ﬁghr%?oup, a

reaction tinme’is 0 24 hours; and preeferabl 5to 12

[ 0034} mEBhOT butPHOGEDREE) a4 29121 groukn BhicycSicgpntifle geengpqurd
represented by the general formula (li) can be treated with an acid
to pFYBLERLRrYoRpslNd FEp®sert &d 2hfifacgersnyll PaomM a3 B5R., 2-

Any ?0L¥§nt t%géﬁgoesonot affe%tgkgﬁ_r%action can be_used w t hout

lim t&tions ® | 8§ Rer Eof S OIRELOhSFS B uckad net hanol ,
ethaegkra%yg&gggﬁgh,g%bgﬁqpanol, 1-butanol or 2-butanol; dioxane; and
et hyl acetate. t hése, "nethanol is preferable. Exanpl es of

t he dobd7lsed herein include hydrochloric acid, sulfuric acid, and

phosphoric acid. O these, h¥drochlorlc acid is preferable. The

equi val entEntFbBPTEhRF@6FTRR1E. 1heb, 10N eENFVAPERYSS AR pKeFBPEBFGNLS
1.0 LV S...The reactio e rature is_120C to 100C, _and
or of 8By v gl BRbThs AB.cEI S« PR TERG BT oBp o R noarsSognee =
pref ﬁyabbggg_. detb@ bx0aheyr. alkyl ﬁhrﬁu@qdR?lﬁépré\QéﬂtBl al B @rbﬁéﬁoél@é)m
atom and is a fluorine atom the conmpound represented %y t he
genepal af flmorané9ptoan bedaR’ daepdebynas genér-al Ykkhogmoupt hadCand
then treated with a generallﬁ known reduci ng a%ent (e.g. .LAH) to
prod@dEerié 85RPBung Fepsr S¥YERPBAKEY SREUBendr 4F: foofiGraadkal) Ci-e

Furt r [,p a.c e~t he o] eprese he genera
forn%ﬁ%g?léfoggh Seﬁggfggﬁédcé§ gﬁgggeﬁgﬁg? ?%egc%%%gﬁ%§e§Epresented
by thgtgga@y@ni&ogﬁuhp_(lo) can be converted to an al cohol conpound
by the sane nethod as in the step (B-5], the al cohol conpound can be

subséQO&Ally azidated by a generally known method, and the resulting

aci de coppound, cont hen be teduged by a.genecal Ly known MLIRd, L0, (1),

THOOGSECF)<Q414212, L SLERy $Enk083alipl 527 TH! 308k, , a0EGAERD) oBoup; ®
represents a hydrogen atom or a C;-3 alkyl group; R® represents a
hydrogen atom or a fluorine atom; and R® represents a Ci¢ alkyl
group, a Ci.s alkenyl group, a (C;.s cycloalkyl) Ci.¢ alkyl group, a
halogeno-C;.¢ alkyl group, or a tetrahydrofuryl or tetrahydropyryl

group.
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(18)(19) [0036] wherein Rl, R2 and R3 are as defined above. [0037]
[ CG1] In this step, an easily available 3-chloro prop
sul fonyl chloride (16) can be reacted with any am ne represgﬁﬁgﬁE%904Hn2
the general fornmula (5) or (15) in the presence of a base to produce
a conpound represented by the general “formula (17). Any reaction
solv%nt tHat does not affect the reaction can be used w thout
li mi t'{&0ans. Exanpl es t hereof include acetone, THF, diethyl ether,
di i soprop , @dLoxan I o] rm,_c (o]
et aoni ofPae Bk, e B e Aty Pror Sk Rosantul SR b anaPrLHLe
i's preher abkepresentxampleehylfencherrieage dised-herencungl wderepresents
i norgani ¢ bases such as sodi um bi carbonate, sodi um carbonate or
pot ags hyfreaeboREOs;, andedhydnidercar was asuclihad griovet:hR anepeesents a

| ami ne, .tripropy

i eth .ani di_j | ethyl ani ne, hy!
ot pROLF RECAFEC B, & GALEEHBS G Uh| PP fo. TePPPRBEES Fhi APRDREH ne

[ SECF) _ . i
and CRS Bai fe ol s T ATV ay 55 o 10 gt CaPante. TSmd oT Shar SRy

0. 7 wocHclopguopbyamenhyl Hheupeaet i2Q2 -efpeaioetdyils grdi,t @ 29@C2-and
preferably 0 to 50C. The reaction tinme is 0.1 to 24 hours, and

pr ef Erabljiogogthyle ggonpur 8. tRGo3gydrofaryl group gt ke tetasdydropapyl
the chloro conpound represented by the general fornula (17) can be
acet8§9PQfed through reaction with an acetoxylating reagent by a
genqubzﬁFthod and then deacetylated by a general nmethod to produce

an al cohol conpound represented by the general fornmula (18). [0039]

[ C 3] Examphes hoS steharhheccompalibd sepepsehledshytt bé greetampound
formula (18) can_be nethoxynethylated (MOMi nduced) by a general

net h68PTSEB8EGHeRY| Fher EQEBY LR tIR) a inehsleacrgidanddikdpny sadted Wiithh

2, 4-Dhi Al vl si i di .obt ai,ned di tQ t
et hSHCHGABF PoB LR PHE GBPUREAE CEEr S6sra6a. e ROEPES P aEs Aho:
565- h8arb1885k) abhal hauprasencac9oli,i adiRect QcRHOBYCENRERABRAUNEdcid, or
represented by the general formula (19). Any teaction sol vent

t hat wilbksomganaff ectdsheurbaesi dprvan beitdsedcenitheciew prapidnic
treatment without limtations. Exanples thereof include .
di chR6tBnePkaheC eRldr oRBLAP1EaPER t ELLEAREEr REeD. DERMAEdLy8Rdd  and

xyl epe- e, sdichlorougt h .Ss_ptefer , I f_the_ .
Cowi BLeFy PRERGaLab S eneBTB nPaT e Phd cFalkle, SERF PRl arstaacia,
BC13parbenen bteilll upitbdec apdabomeBnbhkbiuofbdes Skithese, BCl3 is
preferable. The equival ent nunber thereof is 0.01 to 10 equival ents,
and paehepibepesulfenio. 8céduivabéntsmiThecidacthronst wapbr anorgansc
-20 1o 100C, and preferably 0 to 50C. THOOG5E(F) 041912 The_reaction
ti mePfEeH. $UFB 29 ASUFET- aRACPPEFERabIFIBEEIHB 5C8LRAUMS O alumagiim,
reactji.on.: spl a S f . eqct | ; u i.n:the
reacef ot Efl KE0Rai et et B REkphpanifiac! Loy IERAHE, (HER1LR:RL
I m pat eBRanoExalpe eSot hei enf bhBebudaidbchtoasmelbangs thkenef orm
carbon tetrachloride, DCE, toluene, and xylene. O these, DCE or

t ol uengingngrefepubiehiffhe aydi enmentunumbétsof Mémeover, the compound

2,4-bis(trinmethyl silyloxy)pyrimdine is 0.8 to 10 equival ents nd

o or OF bl BT6SERTs IHVEIEATH A vdhs, Th R Gt TR R BUIRSERSS) -
0.00%0591 .0 equivalent, and preferably 0.05 to 0.5 equival ents. The
reaction tenperature is 20 to 150C, and preferably 50 to 100C. The
reacti on thereutsc il ledmpddiy hofirshe anee paef elabby: Jo® ¢n 108 Hodvdsced

THOO65E(F) 041912
according to the following reaction steps.
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[0040] [Step D] [0041] [Formula 51 (22) 0 HN ONOH (23) [ 0042]
wherein 122, R2 and R2 are as defined above; Bz represents e |
group; and Pg represents a protecting group for the nitrogeﬁHQF%é&%ﬂmglz
t he sul fonam de group. [0043] [D-1] In this step, the nitrogen
atom on the sul fonam de group of the compound represented by the
general fornula (17) can be protected with a protecting group, for
exanﬂﬁ@?PaAﬁethoxynethyl group or a tert-butoxycarbonyl group, by a
geneq%bz thod, and the THOO65E(F) 041912 resultant conpound can
then be reacted in the same way as in the step [C-2] to produce an
al cohebra@mpound represented by the general fornula (20). [0044]

[ D 2] In this step, a 3-benzoyl pyri m di ne-2, 4(1H, 3H) - di one
(21) obtained according to the nethod described in the docunent (J.

Med. Chge , . 5Q,, 66325 ®Q880k P07 NG oife al cohol H oR?
represeht:{jﬁy t he—general—fo+nul a|l (20) carn—be—+treated th Mtsunobu

reaction in“the sane way as in [step A-1] (bf?to produc€ a conpound
representedyby the general fornula®@22). [0045] (5)
[0023]

wherein R’ is as defined above; and Lg represents a leaving group
such as a halogen atom, a methanesulfonyloxy group, a p-
toluenesulfonyloxy group or a trifluoromethanesulfonyloxy group.
[0024]

[A-1]

(a) In this step, a commercially available 3-c¢yanophenol (1) can
be reacted with an alkyl halide, alkyl mesylate, alkyl tosylate,
alkyl trifluoromethanesulfonate represented by the general formula
(2) in the presence of a base to produce a compound represented by
the general formula (4).

Any reaction solvent that does not affect the reaction can be
used without limitations. Examples thereof include diethyl ether,
tetrahydrofuran (hereinafter, referred to as THF), dioxane,
acetone, dimethoxyethane, acetonitrile, N,N-dimethylformamide
(hereinafter, referred to as DMF), N,N-dimethylacetamide
{hereinafter, referred to as DMA), and dimethyl sulfoxide
(hereinafter, referred to as DMSO). Of these, DMF is preferable.

Examples of a base used herein include: inorganic bases such
as sodium bicarbonate, sodium carbonate, potassium carbonate,
cesium carbonate, sodium hydride, potassium hydride, sodium
hydroxide or potassium hydroxide; and organic amines such as

trimethylamine, triethylamine, tripropylamine,
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[ D- 3] In this step, the conpound represented by the general
formula (22) is debenzoyl ated and Pg-deprotected by a gener
deprotection nethod to produce a conpound represented by thghgé%gfé?“gu
formula (23). [0046] The uracil conpound represented by the
formula (1) exhibits potent human dUTPase inhibitory activity. Wen -
the ur.gcil conpound_is used in ¢ i nation wth variqus anti-tunor

agenf's ERE o LAty SaMed W%ﬁﬂhéiﬁ%% RYEHIIRE . itdGme or
enhapghng A Vi b¥ EAL<aNt bt HODE R EeehoAL+LhesCopRi-nedy aat i -furor
agent &. e type o% tﬁe’a%??-tun%r agen? é mhogegg?F?cacy is

enhaeeed vy ehite namibiert Wheireeftl 66t op@t &rt i1t egudfvalketRy,eseid preferably
invention is not particularly limted. Exanples of such an anti-tunor
agentl -A itecSude eoalikpllgnitsg agents such as cycl ophosphani de or

ni mustine;  platinumcoptai njng agents such as _cisplatin, carbopl ati

or "oxal | pFaEI RAHET FBF aBURPEEs SFahhepr ot RaPY GEesdkneags totmtla
pacl ib3xels odacelanel oofuilvhagkecann\p,andaghahql i ¢d . oTHOOGSE(F)
041912 preferable as anm anti-tunor ageft A whosé€ efficacy is enhanced
by tbeguarkileheeor ehéeebapotent tahperafutbeipresend ipyeant igm [00471
The antinetabolite used herein neans a conpound having a sim|lar
chenbrealf eseiblyt Gi0e tioo 1BREE . of Thee neagtal ors ubisteanice Used-d ¥4 hours, and
bios§nt esig ofln c%ei acids during cell division and proliferation

of cRAEEFTEBMYsL 8 B8 méd'OU%E "cont ai ni ng the above defined compound
as anpgekijve pharmaceutical ingredient. In other words, the
antinetabolite indicates an anti-cancer agent which prevents the

bi osybf hesnsthisnatepl cthei dsmoerthelbirosyat hebile pathaaygphénalcle) cand

aci ds and suppresses the proliferation of cancer cells. Exanples
t her 88f ailfERQde X Py FERIERAe Pinth e 08PSFPLe S CXIRR 2ad 38- FRHB0oPSuFeEdEensed

(5-FY), . tegafur/gineracil/oteracil potassium (TS-1; generi ane:

R R M M e 7 2o A
"TS dehbrategab-tinAdr aahl. (UFT; generic name: "tegafur/uraci
conpoundi ng agent” (brand nanme: "UFT")), capecitabine, doxifluridine,
5-f | uor o- Zhy deexguiodi sel vEdtr dhat géoest abt nef dbectytheabeaetipur cae be
anti netabolites such as fludarabine, cladribine or nelarabine; and

f ol aPé?QnMiﬁ@P&ﬁol]ijt"éstastd&?Sas %@#%&e‘a}_l‘%ﬁfe%t EBFFBQ% gichlorpmgshane,
a thX”‘z@éﬁ'%hﬁo%g@%iaﬁém@g%ﬁnﬁgg ay LBl BLLOE | Espbﬁhgr,a Eﬁ%eﬂﬁe,

t hymi'dyl at' € Synthet1c pathway I nhrbi'tor means a conpoun I'c

di r egt/h ¥ner, tthéﬁénléthpmiabéaa@@,ep&mpglaa&@%h@bedbwhgm bbetate,
bi osynthesis of TMP or a nedicine contalning the above defined
conpdinathyd enherti TEFphdinmoeet i egktiongr ediimethokyethameng

anti netabolites; wherein_the thym dylate synthetic pathway inhibitor

incIﬁHEEOElFﬁﬁﬁdeFEPeD¥§ntH%get?%%gbiT%F HPEEHRRTRESf ol at e

reduct ase, L nhy bi pLcal t Ayl h ;
inhibitorAﬁgg%gé%Q%%ﬁ%%%%dﬁﬁﬂi%%é?n g??sa$ﬁ§n1 ;}g¥eﬁ£§%§%§%%a%§a%tlon
medi eaneveontabniAgthhe abaveidafl iwiedouTHIOMIELE) 00419 12xsmpposinghaseof
an active pharnaceutical ingredient. Exanples thereof include:

f | uoitvpyriai dombinatinmeabsl diedowgrhadsys- azodicarhokllaseFUe, 9.,
tegafur/gi neracil./oteraci|l potassium (TS-1), tegafur/uracil (UFT),
caneti P e FRr BP Rt e SRR R P B ST L his e AP e SOFAERE) | BE

car ngf i ul ), - 4f i I ch t rexed,

ot ot F BT PR Pt P bR AL T (AREL AT BT L RTRERR, £GL8E pTAD) )
Mor eevean bhe dohpduabol(at g.r eduetiagarbbhi/hi EaEhMaans,a-conmpound

whi ch inhibits an_enzyne for biosynthesizing tetrahydrofolate
essehgratiitarbenrldéinsperigdanhesvstbf tpihprHéphosppangyliatgs, etc.,

dj ci t ai, ni t he ab def i d ti
phar FRCBLERELPAPEE 40P AnEE EXARBPHS" | RGFEOPLORBRAAE: (PoPat oiri n-
anti gREoPBLLLEAI AHEN 38 RS AlLEXA & A DS EXAL € 1 DA FELRSE NEne is

preferable.
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The anti-tunor agent A and the uracil conpound of the present

invention nmay be prepared as a kit. Individual conpositions
constituting the kit may be any type of known preparation fgpw%ﬁEgawﬂ9m
general, such individual conpositions nmay be contained various types

of commonly used contai ners, depending on the preparation forns

thereof, so as tq produce a kit faor treatingppancers in mamal s
i ncl udi ng TRENBAYLVEAEESH) numbersypi, thge adrQBPL O&nbbEngede e formula

present, i o] i t al.t .t IS
Bont andd o S pnaier dPSATRORI Sk ASRRP A AR Gt o drhine
phar gaee Hasgrldty veasept . abltey GArY ieRfiui s fGES S pral Tyl yoe . 0 to 2.0
prepared as any type of adm nistration forns depending on THOO65E(F)
0419&2vpreNenttisve Thet renapeéohi ceppepasareExanpbko8C of o SLEGPG faordnm
include an oral agent, an injection, a supposjtory, an ointnment, and

a paberieorbiede toark fal mfed et Iefettd| 5 Thbsk atthi BPSET at o
for g duc y used drug fornmul ati on net hods,

whi ¢ I%r%rgﬁg&g%fo gg}g%é£q§%¥%+ed inthe art. [0051] Vari ous

t ypeqdoofzeqr gani ¢ or inorganic carrier substances, which are comonly
used as materials for pharmaceutical preparations, nmay be used as

phar &c@dti cal |y acceptable carrier. Such a pharnmaceutically

acceptabl e carrier nay m xed as a diluent, a binder, a
STt cor aRoFhLE FHEB caie HuaCa EORBPHAG AGRHESEACER Py the general
Pr epatahans; 43ndaa Rl Vellor < SAlDl Izelor-a 13USRRAM N RRE t
tonicity ageét? aabuffer and a soothﬁh asgﬁt ?ﬁ 't quid prepgﬁgfﬁgﬁg.

| n addi broducghar teediingalrepddisientesl Sychthas qaneanili Feptiuda ais) .
antioxi dant, a colorin? agent, a sweetener and a stabilizer nay also
be used, A&srAeeks8ar§olyepb2piffersygenerdinhi anpkbparuProAtf spdBEaLon
adm ni stration LS_prepar a diluent . and_as _necessar a binder, a

i o neagrarnr nREPELrRer ol oH bR hae aEREanaEC o REtL ol PRGBRRAD:
agent _andbhe1l i ke mayukeiaddedna t e ne@ MRl Hahd, N iRkesARhe glycol
invention, and thereafter, the obtained m xtdre nmay be prepared as a

t abl dtiimeahgdateedhetrgblddti scpgpmaniuleshar podiderlyy Agetbher a TAPsubadaddoxane.
the |ike according to an ordinary nethod. [0053] Exanpl es of the
di | ulht thsePudEéFFadfo®&cteaé&rose, Dmannitol, dextrose, starch,
cal ci um carbon , kaplLn 1,Croc 110 | lul ose, ;and silicic
2ci d anhydrrgeree of "Bk el (o8 REEHE, ePS, RErla TiraReat hakat

1- pr aparRekes2suPhORaNak £ hS AP L uEY hUR, hYeriGesS QM@ ter, referred
pregelatinized starch THOO65E(F) 04191 solution, gelatin solution
D- mahpi fisl LAEAL bastyimtby dieshoulyedeminydr byyipridey| ldéhliumose,

hydr oxypropyl starch, nethyl_ cell]lulose, ethyl cel]ul ose,_shellac ,
cal cFURFERESERAVEINYAY Bystahdshy | L b+t | BbhetcEk aRpFesyst upkaum hydride,

di si : i d .ar.ch ' ' e, -aga ,
sodi HAPAe a3 Aonarn Hn BraRi el s SRR BB IRkt ek
nmonoghyeerinde sbaanat aluadfdumltlasedebxamplien el ikhechkylniueantim
include purified talc, sodium stearate, nagnesium stearate, borax,
and pyHyétiky beneodliymobi sERamptéoxykthbeye elumingraged idec| ade

titani um oxi de ana i_ron es of _the
g

oxi de. , Exanpl _
corrF@Eﬁ%ﬁFFﬁvHFF fﬁﬁeﬁyéFﬁgﬁﬁﬁglggccﬁ&ggsé? BF&&&QlB@éFFIPPFPiC
acl dpag'i‘gd&%t ﬂ?ﬁ%oﬁ%g- o&ogﬁéléinum. éﬂ?e{‘hgsél qggg Péeﬁééf%fgﬂ}é‘?r The
oral Tadmnistration is prepared, a corrigent, a buffer, a stabilTizer,
a fl ayariivageagentimpeg therkbkeigny.gddedsto theicaneawed ahdt he
present invention, and thereafter, the m xture may be prepared as an
i nt eprnalfelraliydCagenb, 2a0sgnupyvadeneki. xi Thandedbeibn keempeoatung 1o 0°C
an ordinary nethod. In this case, the same corrigent/flavoring agent

as thBséOfescrittPEbEvEAhY B tRet0°An dRgnpracsioPhEiper fer 04 to
sodi Y GhhER! eandNfr8%aYRLes B 2t 08 8L8PhLLZE! 1 nclude tragacanth,
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When an injection agent is prepared, a pH adjuster, a buffer, a
stabilizer, a tonicity agent, a |local anesthetic and the |

added to the conpound of the present invention, and the nix&ﬁgggﬁg 641912
be processed into hypoderm c, intramuscular and intravenous

i njections according to an ordinary nethod. Exanples of the pH

adj uster and the buffer used herein include sodiumcitrate, sodium
acetéﬁé?Ph sodi um phosphate. Exanpl es of the stabilizer include
sodi%%bgwrosulfife, EDTA, thioglycolic acid, and thiolactic acid.
Exanpl es Af the | ocal anesthetic include procaine hydrochloride and
| i doqaeaannydrgchl ori de. Exanpl es of the tonicity agent include

sodi um chl ori de, dextrose, D-mannitol, and glycerine. [0056]

Wien a suppository ;i soprepared, pharmaceutically acceptable carriers

known i ndhe presentcshiglbeoisich mec khyl ene glupesl ~JLarfol i n,
cacao butfé[zggg ﬁgi%y—aeLd—%LLglycer , and—as~ﬂeces-¥51,2
surfactants as Twedn 80 (regi stered®ftradefark), nay bE added to
t he conpoundsof the present invention,®and thereafter, é?suppository

may be produced fromthe obtained gixture according to an ordinary .

met hod. [ 0057] Wien an oin Rty i s preparigHalaaconmPnl®y used
base, stabiliz&< % ng agent, pr vairi ve BRY%Phe TR
bl ended info the und qf, the pres i nvention, as nefes 2 and
t he obt ai ned nixtun@ may be m xed to rival ate af oi nt ment -accordi ng
to an ordinary netH8d. Exanples of tf8 base include Iiquidhraffin,
white petrolatum white beeswax, octyl dodecyl alcohol, and paraffin.
Exanpl es of the pre§ervative include nethyl paraoxybenzoate, ethyl

par aoxybenzoat e;i - @ i par aoxybenzoate. THOO65E(F) 041912

[ 0058] ——*hen a 21 S prepared, the above described oi ntnent,

a cream a&fel, a paﬁge or the like may be applied to an ordinary
substrate according to an ordinary nmethod. As a substrate, woven
fabrqggzgp non-woven fabrics consisting of cotton, spun rayon or
chemcal fiber; and a filmor a foam sheet such as soft vinyl

chl owhdeeipoRyet ki ®ieand pgl pueebbadefanedsuabbabl;eR°[ BE5PEsents aThe,
anount of the uracil conpound of the present invention to be m xed

i nt 02tk¥laBsPEPdedbfi Bad &8pPKcg684§e2uRPLogBPMAIES&MA0t const ant and
variﬁg ?gfending on the synptons of a patient to whomthe conpound is
admi e ed, the dosage formthereof, etc. In general, in the case

of anpgofial agent, the anmpunt of the conpound is approximtely 0.05 to
1000 ng per dosage unit form In the case of an injection, the anmount
of the cofmpotinds i stepproké neaebyxPl 0droop 500 an pesitpsagei lablef or m
and in the case of a suppository, the ampunt of the conpound is

appr 6RPRaEBAy (8)t 451086y THer WoshRganuailEchednrompoundyideob¥r 2 t he

app: BF Hé5age: di/dope
B G A LR T T R e

bodyrugbghl, iadehes8¥mef wayPaki €At thet erepn [(AeNer 8b, pkbaudal hY c8R88und
anount is approximtely 0.05 to 5000 ng per adult (body weight: 5

kg) perrdagntaddbprthergbhgrallfoomtda0 (Ay.per adult (body weight: 50
kg) ?er dgy. Such a dose of the nedicine is preferably adm nistered
once!PB?P4ay, or divided into twice or three tines per day. [0060]

In a[$g§ where a preparation containing the uracil conpound of the
formula (1) or a salt thereof is separated froma preparation

cont ai ni ngh tthel andtted Unthie ag8bothd t Reptdendd@0SP (I §4d8421 formula
preparations nmay be adm ni stered sinmultaneously, or one ingredient

may be) adaiinbst eeadtad whyht angebefaléyoknafvheretheinghegenhgtedi ent
has been adm ni stered. Preferably, the two preparations_may be
adn1B?%@%?%das?ﬂﬂP?Hﬂ@oﬁ%P??S8PtéﬂeanBP%dggﬂ?rﬁﬁyfBEmHéﬁiﬁ?%tered

within 6 hours before or after adm nistrati on of the other
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be limted to these exanples. [0064] Reference Exanple 1 Synthesis of
(3-(cycl opropyl met hoxy) phenyl ) net hanam ne [ 0065] [Fornula 6

[ 0066] 3- Cyanophenol (12.4 g) was dissolved in %HMMSEGQO4MH2
N, N- di met hyl f ormam de (hereinafter, referred to as DMF, 100 nl). To
t he solution, potassium carbonate (30 5 g) pot assi um i odide (1.74

g), and (chIoronethyl)cycloprogane m.) were added, and the
m xt ure WABYs¥PRFEGCHt SOOTERbr HaﬁoGP§S ?Bttﬁéf?SSCFPSnrﬁﬁEF&PE can be

Watehse%i%thﬁbfwﬁﬁgﬁg%%%§ﬁéﬁd Eﬁgﬁéﬁéﬂ'EﬁBEe XEHE?u&@SdEE%gy%j?ﬁher,

extracted Wi organrc ayer was washe

brinai(erivk)1 @rihed over arkyidduskasedi ugrsthéake, TardithpReferable.
concentrated under reduced pressure. The residue was dissolved in

tetrahydrExamaheehefeanaédecingeaeanedusedabefﬂﬁn éociifie TaH{ héithium
sol uti,on | ut,i on I|th|un1alun1nun1h ride ereinafter,
THO0B Lk R ALes Ol Beisd o 44 .qlﬁyn% A s

grad d ct

stlr?gghépﬁ ggﬂfg%QEME%ﬁf%&a$Qm e re Eﬁgﬁ nﬁ%’ﬁ%%ﬁR§LEEWH?{%HﬁL)

an aayaetddesoailunmihydr exidee deohutthomaghe® iMm £ 1@k degndosaia al%nd num

m.) were gradually added at OC. The resultant precipitate was renoved
by fhyﬂraﬂﬁonsaﬂdUWa§ﬁe@thﬁwaiemﬂmemh@w@mﬁﬁe-|Bccu@mlﬁuﬁ 2Fhen, the

conbi n filtrate S _conce rat under r.essu T the
oot HEERCRYEER GO I RAD: S Coand LaRE B I AL e 1A8S then
extragted;y Etﬂe?t hxln_fee%at go( é% Brpard) . 2 106930 blo% 4831 .
washed MAt rine ried over anhy rous sodium sul fate, and
thentheﬁéenﬂﬁah&dmubdebhyﬂddded1Br@&&&E&aerObtﬂhé tfeitvaleat coapbend
(18.1 g) as a crude product. [0067] Reference Exanple 2 Synthesis of
(R) - IhFSEPéyéFoSeﬁtypo%Q)Eﬁéﬁ?ﬁﬂ@@ﬁ&naﬁpﬁePﬁ?@ﬁé@ﬁﬂ@?ﬂd@ [F@0&81

For mul a Hydr oxybenzal dehyd 12.2 wa
Eh SSSHVéHa}LﬁnBﬁ‘F ('312%) m&ct#entﬁeme%m%ﬁ 15?/3‘%)&& f&}f‘g)rﬁ%ﬂr{]e“(%zp%mt

M), cpOotassSkUMeaEbORAlE (R EcbaBly 2RE Betﬁialgugb'ﬁ@ de eiaefi@og»ewere
added, and the m xture was stlrreg-at 120C for 5 hours.

r eacThenrebetive WamecmeledltmorGenhbamperahdr@reWatab1@1205ntb was
t hen added thereto, and the resultant m xture was then extracted with
t ol uBABYE120 nlL). The organic |ayer was washed with water (120 ni),
an agyg9ys sodi um hydr oxi de solution (1.0 M 120 nL), and brine (100

[B-3]

In this step, the compound represented by the general formula
{(9) can be reacted with a generally known oxidizing agent to
produce an aldehyde compound represented by the general formula
(10) .

Any reaction solvent that does not affect the reaction can be
used without limitations. Examples thereof include dichloromethane,
chloroform, carbon tetrachloride, DCE, chlorobenzene, toluene, and
xylene. Of these, dichloromethane is preferable.

Examples of the oxidizing agent used herein include: a complex
reagent of chromic anhydride, pyridine and acetic anhydride;
chromium-based oxidizing agents such as pyridinium chlorochromate

or pyridinium dichromate; hypervalent iodine oxidizing agents such
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THOOG65E(F) 041912 nlL), dried over anhydrous sodium sul fate, and then
concentrated under reduced pressure. The residue was di ssol i

tol uene (250 nL). To the solution, ¥ﬁ&m5€aqo4un2
(S)-(-)-2-nmethyl -2-propanesul finam de (13.3 g) and titani um

tetrai sopropoxide (44.4 nL.) were added, and the m xture was stirred

at 70C for. 6 hours., The reaction m xture was coqled to room
t enp@faluPeSSalid i Na FFEGEE ts a PR &3 S§6ihHizdah dPard Ss Ut @& DMSO

oy ag B FRELRGIER, WA ke B PR 68 R By e

conbignedcilichiigl @ at@sdaana ert M(#eed ihadler eHeFRE rRIE TR DEe)t ke 1-
residue, brine (200 nmL.) was added, and the resultant m xture was then
ext r athyd -Bi-t(B -l gt hyd emd ne (2@ Lirichrbiidd iovigen ihy draydrl oxdsiedr i ed

overégnhydrous magnesi um sul fate and then concentrated_under, reduced

pressGFERIRRLEETquEEIETIRR (P 6F ERE-F&di dudarggrssg Lids ogiidss) va

in THFS( 2 5. .00, -a utj f, et hyl Sium
broang’%h%d?%%ﬁ?ﬁggﬁﬁgpigégéh%ﬁ %.g%QEL%%%gggégdedagrg%%?%é at 0C,

and wheghh¥ker@vWasxster Fedpak féeabak .4 NBEr squival BBt BaEbe®Nthereot

m xture, an aqueous saturated annnniun1ch|ori%e solution (6.0 nL) was
addedsaf .@CtovéP samilvatlentsananchpredeaiabdmt 1nioxtor & wagutived ents.
extracted with ethyl acetate (10 nl). The grganic |ayer was washed o
wi t hTBRi A82CE1OTNEEMPEPEH TSy érs aﬂ%g/d?%u]é%&'di @ds mredeaabdid & Heh 100°C.
concenr skedcypdernediced Br ezsunenothe 1 enlduc sl RuL bl 8dchy 1
silica gel colum chromat ography 34 % et hyl acet at e/ hexane). The

obt ahsagdsconpound (1.09 g) was dissolved in nmethanol (10 niL). To the
sol ution, a hydrochloric acid-dioxane solution (4.0 M_ 1.1 nL) was
added, an@hemeRnib& (& 1VEZPIAT ra e atCPETH ¢ lenpler s el Floke 30

i . Th ti 1 Xt trat d d .
ond PREROTHEoPERTrET RS ‘28, BoaRoraced AL A PRGBS BoSriot 3 e
bt aj h i ; 845 . o ceTHRQ6 1
Ref oF ane o By apl 53 BTN EhE! S o (K Lo CR CCRy et PaRpdrar or gaogented
y| oxpyphheybiathahaforaubgdroohl. or Faet h€bdte [ FoneauhatBille chp@bFahd

3- Hydr oxybenzal dehyde (1.3 g), triphenyl phosphine (3.6 g), and
(S) - Fepreserhpgdry- Sheupansral 1 formulandfe @R8salleedorn TEARCEZ0 b }.

To the_solutio a_toluene.solution.of diethyl azodicar ate .
(er SEREPROIYr BraPpeaet§otiohentr o33 wiok S alp s 3o PR FEuauian
dr oppkeBoat t8CoraRdcthenai &_bﬁl?@uwas rbpeBsehtbhedyatheogBhLeAReratHiea
for 2 hours. e reaction m xture was concentrated undér reduced
pressugg, and ethyl acetate (20 nlL) was then added thereto. The
organi c | ayer was washed with an aqueous sodi um hydroxi de sol ution
(1.0[RP3810 nL), dried over anhydrous sodiumsulfate, and then
conciggagted under reduced pressure. The residue was purified by
silica gel colum chromatography (5096 ethyl acetate/hexane). The

obt ai ned LOENPILINGs¥ES, di18sS ObMRSbhAG t BépeaSek B B¥) thd OgéhersD Hbiania
(S)-(-)-2-nmethyl-2- propanesulfinam de (330 ng) and titanium

t et r dl 8bpeopoginder¢iallyl dvaeiebaddeddehpdet hennbet veechead wtikhred at
75C for 6 hours. The reaction m xture was cool ed _to roomtenperature,

and 2PMBEHESRSIKattiratBRIS0di URFBY Lar nBRAPENESLELBANEEO HEFeRadCifER

and wabRELFofl TATRERSULLER, oBRSELA' P RRaLEmKECRY phbbEabbRsa

concepimal £d (under reduced pressure. To the residue, brine (30 ni)

was added, and the resultant m xture was then extracted with

THO065E( An04deHk strhyso osttat tha Théoes gant caf byer tes deaedioveran be
anhydrouswnﬁﬂnesiun1sulfate and t hen concentrated under reduced

pr es$EF. THECR st HTILCRAEORF s AP 9P THIFSP5 RGLUdR THRERE TRt
a sohytL9n. Gf el biLImongs | ug) BLopk deqh PndLbebh¥tnghBer ch3olobbrd:, 7
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Ref erence Exanple 4 Synthesis of

(3-(cycl opropyl met hoxy) - 4-f |1 uor ophenyl ) met hanam ne [ 0074] |

[ 0075] 4- Fl uor o- 3- hydr oxybenzoi ¢ acid (15.0 g) was disg@ﬁ@%ga?ﬁLWI2
DMF (200 nlL). To the solution, (chloronethyl)cyclopropane (18.0 ni),
pot assi um car bonate (29.2 g), and potassiumiodide (1.6 g) were '
THOO65E(F) 041912 added, and _the m xture was stirred at 90C for 6 .
hour SATHRE LEATESH Fhbdeur & AT e00 P8¢ £ 1S315m t SfpER&EGr eCOMEBR i
(120 then added thereto, and the resultant m xture was then
extrgg%%éﬂgﬁ?ﬁhtoluene (120 nlL). The organic |ayer was washed with
brine (108xEhpiledr bedagvaeianiydaousrsed dcsubbahedrapdibied acid,
concentrated under reduced pressure. The residue was dissolved in

t ol uené £fuas aracidlo p-elasingsiudiford cs @laud  omref Igivilsolagtiy aleus.num
hydri de in hexane (hereinafter, referred to as D BAL) (1.0 130 )
was SAGEF-HTo hHEE IFCREEP IS IKE T LSO ﬁ%&ﬁiﬁ?hﬂ%&dgﬁrr?éé khege:

for 2. I r i 1 %tu (10 ) u
sodi G Ruem Fasraa R As R of N Pre e o7 R o valqR] AiiBers
r esubifamhepreaietiat-e waspaereved ibynfide bald @heand teashed wi th et hyl

acetate (100 mL x 5). Then, the conbined filtrate was concentrated
undeketg@iceprppesddee AT o reFpecesivély, owdt o (P0@avilvadentsddedd and
the resulta m_xt ur e then extracted with ethyl acetate (150 i),
The BEEAR-ADIYy dr Dok HadnEdUu el eBirne THD RERCCAPReHoBIEF=BRRG A 520
sodi l.kat e Centrat det.re .pre re.. The
resigggi%gsébu????gﬁég§9%§??cgggé$ gg?ﬁgh ? Fb%%%%%ﬁg%héiﬁﬁbéfbphy to
acet atehbexanehndT beedkiralbned ocanpeurd owasudisssol ved in THF (75 nlL).
To the solution, diphenylphosphoryl azide (12.9 nlL) and 1, 8-

di azdBP8yédl o[ 5. 4. 0] - 7-undecene (hereinafter, referred to as DBU) (9.4
m) ﬁgtg added dropwi se at roomtenperature, and the m xture was
stirred At roomtenperature for 1 hour. To the reaction mxture,

brine (108nmj;wastagddedyeandmbhen@arepyssLayen B?Stﬁét%éﬁéﬁglmt&Pmula
et hyl acetate (100 X 2). The organic | ayer was washed with brine
(100 (at), cbhebedreedtedewishhpdGaisnaadi veagenfat(e ) anmdpereseantrated
under . reduced pressure. The residue was purified by silica gel colum

chr oRMFEGRApPY 2RO SRAYE hEERHEB/ FR3EPRY . (Th: HEPEFARACESMPBUR d-inds

ol uPTORLGE BARCTROTRE (304 SREH60nEy VA8 GPARTAN TORME add se a

0C, andstBechhxbureivagystirred at 0C for 1 hour. To the reaction

m xture, water (5.0 nlL) and aqueous sodi um hydroxi de solution (1.0 M
5.0 nL) wsne geaduabhysatdedt driopinvi decat nOC. afhecteshét mpaction can be
precipitate was renoved by filtration and washed with_ 10%

et hRRBF/ YLELPSE0 LAY EAFARRS - t HEXRUBABEF e T P F atBC Hade cdReEhY} ag et

undef. & r e. t S] bri (1 a and
Uhe PALSPPEREVE CRRMES, SO0 BRekEr bRy R PRt RyrThbel R PEES VA"

The etpami cThayerinashekyedharer anBydheysdsednsroaeihahe,aBlloroform,
concentrated under reduced pressure to obtain the title conpound

(10. saghoastatragtéopidductolp60%6] aRdf aydroe . EXBing| @i yheihe sasowfit
ropyl met hoxy) -4- fl uorophen et hanam ne

R) - 1-( 3- l l, ,
hydr BENFBE HE EBOTH] TCROFRA &7 167 OCpapsE) LiEhiun Teagent is 0.8 to

20 equivalents, and preferably 1.0 to 10 egquivalents. The reaction
temperature is -100°C to 100°C, and preferably -78°C to 50°C. The
reaction time is 0.1 to 24 hours, and preferably 0.5 to 12 hours.
[0034]

[B-6]
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4- Fl uor o- 3- hydr oxybenzoic acid (12.0 g) was dissolved in ethanol (200
m.). To the solution, sulfuric acid (3.5 nL) was added, and
m xture was heated to reflux at 105C for 4 hours. The reactlgﬂ%SE0004””2
m xture was cooled to roomtenperature, and then concentrated under
‘reduced pressure. To the residue, water (100 nL) and sodi um carbonate
(18.0 g) were added, and the aqueous |layer was extracted wth_ethyl

acetate (IBOtHESxSEPP. ThESC6RB ﬁé&doFSQﬁﬁéepéﬁérb%a§hﬁa§ﬁ§§rﬂ#tﬁormU1a
b 0 d di
concantyat el sk FhsE e A MRS SR HIGHAE BoBiteth Shemessptea

was e errDeferad Wi ralauena)((15 nL x 2), and the residue was then
di ssolved in DVF (100 nL). To the m xture, (chloronethyl)cyclopropane
(6.9 nl), prtaQéWantcahbbndDeS(mQtSaQﬁecanuhpotasstdmniodhdbe(mszdg)
wer e added, and .the m xture was_stirred at 90C_f 3.5 hours. The

r eacPLEROM Rﬁi§QB§0IeEXFHPFSBnFP@ﬁﬁQﬁaFHFéU 't@ﬂCPQGésnﬁycﬂaés

t hen her nd 4t t ant S t iR
o USRS TT60 me oy B e P | oy B e ned et e Clerot
m), ddbua@eqvemda@mm@aou&eaeﬁbun1eglEnége andthbaplcencppbratggiender
reduced pressure. The residue was di ssol ved in THF (75 m). To the

m Xt ure, Exémpéﬁﬁoﬁfoihplﬁﬁidnﬂb@doh?nﬁﬂﬁelnﬁlmﬂﬁ b2d®0Nh15¢1nLﬁcwds

added wnse at, roo ecat uyre, xture e

T B Lh DR ae 3 L 90 SRRt | OF, PhEbe, vaveRethlatls' geia is
wat ebr@%@@a@ﬂa.V"a'?héh@guilqg?gngrﬂﬂ%éf EH@E@%@ at ohe samg, eﬁ{ulvalents,
tenperature, and the résultant mxture was then extracted wt

acet ahe pte@erbbly2)..0The ar.gariguikayentwas mﬁéhedamtihnbtempefiaﬁre is

m.), drled over anhydrous sodi um sul fate, and then concentrated under
reducad® Pressupe’C Thnd gwiefieraly di S| 5R5€ i nTHechéacbiethange (2500.01

To.the m xture anes d|o 8 was added at room
tenpgpagﬁrgougﬁd £Re ﬁF??&F@ s %h aggd&tg %%Fﬁhx at 45C for 6 hours.
The react iQnaGhxE Y68, WaReROR} oLk (D HADMIEIMAISH Wkt #Nd < B8 F1uorine
precipitate was removed by filtration and washed with chloroforn16
nL xa#pm, Thee, cbhpoundbmagdeﬁehtedtbywahecgamemhﬂaﬁe&mulhe(BQdenebe
was di ssol ved in toluene g150 m.). To the solution,

(5) - RZydatRer Ryl 229pP6BaR yukﬂpwangségeé an&)ﬁaﬁa treasednvith a ]
2
be BeRRRRIRY ke b Redulbhat BEEnR B o MRAE) L Eol BaCHECpaRe” combEina

tenp@ﬁ%k@é@ntéadbgntﬁauggﬁéraatgb@h@dasquwn1brﬁﬁfﬁ@fﬁéﬁeSOthaoease
150 ) was then added thereto. The resultant precipitate was

rennvhdrbytheltompoundamdpwashadeﬁnby tEEOG6BECR) G41Bl2aect(Nfl) can be
acetate (20Q nL x 6). The conbined filtrate was concentrated under
redueEHabpﬁésaﬁea ?60?WétﬁesFHGecoﬁPPH€d(Eﬁﬁrﬁﬁ?n%éé BydéBe gracrRé
reSngggplgl%&H %hEBnQéEE gted wht o, ebhyh age %%hﬁd(%%otg%)sa%he
organic layer was r over an ydrous magnesr um su
concepathatiedsundetheeduepd [BLre$SUERe dNEohBSi dufpwasadianobred in THF
(85 nmL). To the m xture, a solution of methyl magnesi um brom de in

di et Bybseghent(g. azmﬁanednby nagendded lor bpwivsemathoG, and the

m xture s stlrrgd at room_tenperature for 2 hqurs. To the reaction

nixtﬁ?éu ﬁnaqﬁéb & SaMRPYrEdca HFHnPEhFSﬁP8§d58Vuﬁi ERVEYBO L FRuE
adde % e e e

ot r e Pha B Bhodle8 EHb ondlfh Fepe3ULhaRl B EHESHES R 1 Bormula
washegdswi th brine (100 nL), dried over anhydrous sodlun1sulfate and
then concentrated under reduced pressure. The residue was purified by
silica gel colum chromat ography (50% et hyl acetate/ hexane). The
obt ai ned conmpound was di ssolved in nethanol (70 nmL). To the solution,
a hydrochl oric acid-di oxane solution (4.0 M 13 nL) was added, and
the m xture was stirred at roomtenperature for 30 mnutes. The
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m xture, water (20 nL) was added, and the resultant m xture was then
extracted with toluene (20 nL). The organic |ayer was washe i t

brine (20 n.), dried ovgr anhidrous sodi um sul fate, and theﬂ]{%“g(]ﬁ)0‘41912
concentrat ed under reduced pressure. The residue was di ssolved in THF
(2.5 nL). To the m xture, a solution of nethylmagnesi um brom de in
TI-1E &1.0 M 6.5 nL) was added dropwi se at 0C, and the m xture was
stirrlé eitcﬂoon1tenperature for 2 hours. To the reaction m xture, an
aququ%3%2turated anmoni um chl oride solution (10 nL.) was added at O0OC,
and the resultant m xture was then extracted with ethyl acetate (20

m. X [2brmbhe a@nganic | ayer was washed with brine (20 nL), dried over
anhydrous sodium sul fate, and then concentrated under reduced

pressure. The residue was purified by silica ggk colum

chr omat ogr ap (40% acetate/h %ng).iim- obt ai ned conpound was
dissoIMed\Lng%Hf (A ﬁ&@%& To PH§L§§%ﬁWN-', Jrenyl phosphqryl azi de
(875 gL) and ®BU (592 glL) were added @ropwi se at room tegperature,
and the mxture was stirred for 1 hour. To the reaction m xture,
brine (10(t8L) was added, and the resul ttHit mi xture was then extracted
with ethyl acetate (20 nL x 2). The organic | ayer was washed with
brine (10 nL.), dried over anhydrous sodi @yn sulfate, and then
concentrated under reducgd pressure. Theljesidue was purified by

silica gel cola C tography (20% €} hyl acetate/ hexangp. The
obt ai negC g | SSOl-ved—if~ rrebaij (7.59nd) . @] t he
sol ution, 10%dpal @diunPEarbonc©180 ng) veS\atdel Naatthegmseact i on

m xture was stirr®d at roomtenperature for 2 hoHrsgunder a hydrogen
at nosphere. Theigpreci pitate was renoved by filtrahi on through a
THOO65E(F) 041912 pad of Celite and washed with nethanol (100 niL).
Then, gs§]conbined filtrate was concentrated under reduced pressure
to 069 rn“the title compound (740 ny) as a crude product. [0082]

Ref ey,a0¢8 1 EXRPPI €8 ahd %318@%eeae%ﬁa}@a Liole following tables were
synt hesi zed according to the nmethod of any one of Reference Exanples
1 to[Boamdl 5. THOO65E(F) 041912 [ 0 0 8 3 ] [Table 1] Reference
Exan?éel?tarting Material Am ne Production Method 7 NC O OH H2N |11

In this step, an easily available 3-chloro propane sulfonyl
chloride (16) can be reacted with any amine represented by the
general formula (5} or (15) in the presence of a base to produce a
compound represented by the general formula (17).

Any reaction solvent that does not affect the reaction can be
used without limitations. Examples thereof include acetone, THF,
diethyl ether, diisopropyl ether, dioxane, dichloromethane,
chloroform, carbon tetrachloride, DMF, DMA, and acetonitrile. Of
these, dichloromethane is preferable.

Examples of the base used herein include: inorganic bases such
as sodium bicarbonate, sodium carbonate or potassium carbonate;
and organic amines such as trimethylamine, triethylamine,
tripropylamine, diisopropylethylamine, N-methyl morpholine,

pyridine, lutidine, or collidine. Of these, triethylamine is
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preferable. The equivalent numbers of the base and the amine are
respectively 0.5 to 10 equivalents, and preferably 0.7 to 5.0
equivalents. The reaction temperature is -20°C to 100°C, and

preferably 0 to 50°C. The reaction time is 0.1 to 24 hours, and

preferably 0.2 to 6.0 hours.
foozg]
[Cc-2]

In the present step, the chloro compound represented by the
general formula (17) can be acetoxylated through reaction with an
acetoxylating reagent by a general method and then deacetylated by
a general method to produce an alcohol compound represented by the
general formula (18).

[0039]
[C-3]

In this step, the compound represented by the general formula
(18) can be methoxymethylated (MOM-induced) by a general method,
subsequently treated with a Lewis acid, and then reacted with a
2,4-bis(trimethylsilyloxy)pyrimidine obtained according to the
method described in the document (Nucleosides & Nucleotides, 4,
565-585 (1985)) in the presence of iodine to produce a compound
represented by the general formula (19).

Any reaction solvent that does not affect the reaction can be
used in the Lewis acid treatment without limitations. Examples
thereof include dichloromethane, chloroform, carbon tetrachloride,
DCE, toluene, and xylene. Of these, dichloromethane is preferable.
Examples of the Lewis acid include boron trichioride (hereinafter,
referred to as BCl;), boron triflucride, and boron tribromide. Of
these, BCl; is preferable. The equivalent number thereof is 0.01
to 10 equivalents, and preferably 0.2 to 0.5 eguivalents. The

reaction temperature is -20 to 100°C, and preferably 0 to 50°C.
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The reaction time is 0.1 to 24 hours, and preferably 0.5 to 5.0
hours.

Any reaction solvent that does not affect the reaction can be
used in the reaction with the 2,4-bis(trimethylsilyloxy)pvyrimidine
without limitations. Examples thereof include dichloromethane,
chloroform, carbon tetrachloride, DCE, toluene, and xylene. Of
these, DCE or toluene is preferable. The equivalent number of the
2,4-bis(trimethylsilyloxy)pyrimidine is 0.8 to 10 equivalents, and
preferably 0.9 to 5.0 equivalents. The equivalent number of iodine
is 0.001 to 1.0 eguivalent, and preferably 0.05 to 0.5 equivalents.
The reaction temperature is 20 to 150°C, and preferably 50 to 100°C.
The reaction time is 0.1 to 120 hours, and preferably 0.5 to 100

hours.
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[0040]
[Step D]
[0041]

[Formula 5]

0
HNJ%B 5 R?
b”\¢/6 OR?

[0042]

THO065E(F) 041912

wherein R*, R® and R’ are as defined above; Bz represents a benzoyl

group; and Pg represents a protecting group for the nitrogen atom

on the sulfonamide group.

[0043]
[D-1]

In this step, the nitrogen atom on the sulfonamide group of

the compound represented by the general formula

protected with a protecting group,

(17) can be

for example, a methoxymethyl

group or a tert-butoxycarbonyl group, by a general method, and the
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resultant compound can then be reacted in the same way as in the
step [C-2] to produce an alcochol compound represented by the
general formula (20).

[0044]

[D-2]

In this step, a 3-benzoylpyrimidine-2,4 (1H,3H)-dione (21}
obtained according to the method described in the document (J. Med.
Chem., 50, 6032-6038 (2007)) and the alcohol compound represented
by the general formula (20) can be treated with Mitsunobu reaction
in the same way as in [step A-1] (b) to produce a compound
represented by the general formula (22).

[0045]
[D-3]

In this step, the compound represented by the general formula
(22) is debenzoylated and Pg-deprotected by a general deprotection
method to produce a compound represented by the general formula
(23) .

[0046]

The uracil compound represented by the formula (I) exhibits
potent human dUTPase inhibitory activity. When the uracil compound
is used in combination with various anti-tumor agents (hereinafter,
referred to as anti-tumor agent A), it shows enhancing activity
for anti-tumor effect of the combined anti-tumor agent A.

The type of the anti-tumor agent A whose efficacy is enhanced
by the anti-tumor effect potentiator of the present invention is
not particularly limited. Examples of such an anti-tumoxr agent A
include: alkylating agents such as cyclophosphamide or nimustine;
platinum-containing agents such as cisplatin, carboplatin or
oxaliplatin; antimetabolites; and plant alkaloids such as

paclitaxel, docetaxel or irinotecan. An antimetabolite is
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[ 0085] Reference Exanple 20 Synthesis of

N- (3-(cycl opropyl met hoxy) benzyl) - 3-

( met hoxynet hoxy) pr opane- 1- sul f onam de [ 0086] [ Formula 12]T80%5E(F)041912
MOMO-vg-N O [ 0087] The

(3-(cycl opropyl net hoxy) phenyl ) met hanam ne (10.0 g) obtained in

Ref erence Exanple 1 was di ssol ved in dichl oronethane (50 nmL). To the

sol uPr&TeBR & AR &Rt R ATEWRY) Aafh 32 Wi B idpatesul o mphanced by

chl orkde . ' i jJ.red at

r oomtlth%rrggl?cgl %rug&of or f%zeﬂggj%st.aeﬁggttﬁgn%eftac%}eg]ﬁrﬁ xet%t}\r/\g?“%l 810 ('100

m.) wag4added, and the resultant m xture was then extracted with
chloroform (50 nL). The organic | ayer washed with dilute hydrochloric
acid (1.0Tke a00imefrabndibei necflbersii), mg¢rnedaovempanhydhevsngodi um
sul fat.e,, .and then caqoncentrated under reduced pressure. The residue

was GrESdPTeFHETIGE CIOOSIHYS F& hetiSh dr SaRidiufRaieqics (red for
9) 2 20dicndialile fulA DL iR ffdel; AN WIS Wthdilmdnas stirred
at 80C tor 8 hours. %%e reaction mxture was cooled to room

t enperaluferavdiosr ofl@Ander was liherraddedihamnet eomad rdikey esulaiarie
m xture was then extracted with ethyl acetate (80 nL x 2). The
or gafied ingge coppeungs Red an Bletiiven@hproaaet iogli ddigoesyiemthydipusther

I e S L A S e e
acet g&@b@%@n@m e Qhtp-Red %%%?.%i\ea%cq'd%sw vegd m '%s?(ntt@lejcqoé)
ngtrm S&IJI

hydr ochl ori c aci d/ net hanol solution (100 nL), a on was

heat ed therayeblfuxiuatl e8@Calcds] ahdu supbie sis@ac ttihen pHcitiFee atd$nc @F ed

to roomtenperature_and then concentrated under reduced pressure. The
resi §8CRESs Cpdditi eBxaYrLesi Ehegeri conatmdehr praivgfapayanbsusbahglites

h The obt ai d__THO0B5E(F) 041912
i 56108 S0 S S EBaE NG °( 80 L) 076 ¥ a eraria teraci]

E,LNdbb%aa%qmﬁl qtréyg@r'ggﬁe&% Lafe). apdgelhoremRichyl. imethvl-setiher (4.1

) were added, an m xture was stirred at roomtenperature for 1
hour potesthemr eacpoondiingt agentdn (agaadunaseat:urased "amo niegmfckl/ ariade 1
solution (SO nL) was added, and the resultant mxture was then
ext r 4BFéd ﬂFPﬁréﬁlBﬁﬁﬁdrﬁFFEGf#EYPr?ﬁé10F@EEP@nﬁéF§Taﬂ@§tWaéﬁéénﬁ th

brin & 0 qg "grie I, hydrous_s giun1sulfa e...and then _
concBATEa: e anddr PRRted bt e LT g St el P Sy
siligaideheCqramRaghr %@&EQQ&@EB&% 625%ethubiaeet ahekihexane) mkea8blidicks
the title conmpound (11.5 g). [0088] Reference Exanples 21 to 37
The eurpoasd$lsbewnbiinet helhdilibwnegotrabkésrabiaesyanbdesioiede
according to the nethod of Reference Exanple 20. TFDOGS%SF) 041912 |
00 8§F1P¢5Bp@13th such as pemetrexed or methotrexate. f these, a
thymidylate (TMP) synthetic pathway inhibitor is preferable. The
thymidylate synthetic pathway inhibitor means a compound which
directly or indirectly inhibits an enzyme associated with the
biosynthesis of TMP or a medicine containing the above defined
compound as an active pharmaceutical ingredient, from among
antimetabolites; wherein the thymidylate synthetic pathway
inhibitor includes a thymidylate synthase inhibitor and a
dihydrofolate reductase inhibitor as typical examples. The

thymidylate synthase inhibitor means a compound which inhibits

thymidylate synthase or a medicine containing the above defined
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compound as an active pharmaceutical ingredient. Examples thereof
include: fluoropyrimidine antimetabolites such as 5-fluorouracil
(5-FU), tegafur/gimeracil/oteracil potassium (TS-1}),
tegafur/uracil (UFT), capecitabine, doxifluridine, 5-fluoro-2'-
deoxy-uridine (FdUrd) or carmofur (Yamaful); folate
antimetabolites such as pemetrexed, methotrexate or raltitrexed:
and nolatrexed dihydrochloride. Moreover, the dihydrofolate
reductase inhibitor means a compound which inhibits an enzyme for
biosynthesizing tetrahydrofolate essential for the de novo
synthesis of purines, thymidylates, etc., or a medicine containing
the above defined compound as an active pharmaceutical ingredient.
Examples thereof include: folate antimetabolites such as
pralatrexate or edatrexate; pyrimethamine; brodimoprim; and
trimetrexate glucuronate.

Anti-tumor agent A, whose action is enhanced by the anti-tumor
effect potentiator of the present invention, is more preferably a
thymidylate synthase inhibitor. Among such thymidylate synthase
inhibitors, 5-fluorouracil (5-FU), tegafur/gimeracil/oteracil
potassium (TS-1), tegafur/uracil (UFT), capecitabine, 5-fluoro-2'-
deoxy-uridine (FdUrd), and pemetrexed are particularly preferable.
[0048]

The type of a malignant tumor, which can be treated by a
combination of the anti-tumor effect potentiator as a compound of
the present invention and an anti-tumor agent A, whose anti-tumor
efficacy is potentiated by the anti-tumor effect potentiator, is
not particularly limited. Examples thereof include head and neck
cancer, esophageal cancer, stomach cancer, colon cancer, rectal
cancer, liver cancer, gallbladder cancer/biliary tract cancer,
pancreatic cancer, lung cancer, breast cancer, ovarian cancer,

uterine cervical cancer, endometrial cancer, renal cancer, bladder
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cancer, prostate cancer, testicular tumor, osteosarcoma/soft-
tissue sarcoma, leukemia, malignant lymphoma, multiple myeloma,
skin cancer, and encephaloma.

[0049]

An anti-tumor drug having enhanced anti-tumor efficacy can be
obtained by combining the uracil compound of the formula (I) or a
salt therecf and the anti-tumor agent A. The form of the thus
obtained novel anti-tumor drug may be either a single-agent-type
preparation form containing the uracil compound of the formula (I)
or a salt thereof and the anti-tumor agent A, or a separate
preparation form which consists of a preparation containing the
uracil compound of the formula (I) or a salt thereof and a
preparation containing the anti-tumor agent A. Furthermore, route
of administration for a composition containing the uracil compound
of the formula (I} may be either same as, or different from, that
for a composition containing the anti-tumor agent A (for example,
oral administration and injection).

The anti-tumor agent A and the uracil compound of the present
invention may be prepared as a kit. Individual compositions
constituting the kit may be any type of known preparation forms.
In general, such individual compositions may be contained various
types of commonly used contailners, depending on the preparation
forms thereof, so as to produce a kit for treating cancers in
mammals including humans.

[0050]

When the uracil compound of the present invention or a
pharmaceutically acceptable salt thereof is contained in a
pharmaceutical composition, it may be mixed with a
pharmaceutically acceptable carrier, as necessary, and may be

prepared as any type of administration forms depending on
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preventive or therapeutic purpose. Examples of such a form include
an oral agent, an injection, a suppository, an ointment, and a
patch. Of these, an oral agent is preferable. These

administration forms can be produced by commonly used drug
formulation methods, which are known to persons skilled in the art.
[00511

Various types of organic or inorganic carrier substances,
which are commonly used as materials for pharmaceutical
preparations, may be used as pharmaceutically acceptable carrier.
Such a pharmaceutically acceptable carrier may be mixed as a
diluent, a binder, a disintegrator, a lubricant and a coloring
agent in solid preparations; and a solvent, a solubilizer, a
suspending agent, a tonicity agent, a buffer and a soothing agent
in liquid preparations. In addition, pharmaceutical additives such
as an antiseptic, an antioxidant, a coloring agent, a sweetener
and a stabilizer may also be used, as necessary.

[0052]

When a solid preparation for oral administration is prepared,
a diluent, and as necessary, a binder, a disintegrator, a
lubricant, a coloring agent, a corrigent/a flavoring agent and the
like may be added to the compound of the present invention, and
thereafter, the obtained mixture may be prepared as a tablet, a
coated tablet, a granule, a powdery agent, a capsule and the like
according to an ordinary method.

[0053]

Examples of the diluent include lactose, saccharose, D-
mannitol, dextrose, starch, calcium carbonate, kaoline,
microcrystalline cellulose, and silicic acid anhydride.

Examples of the binder include water, ethanol, 1l-propanol, 2-

propanocl, simple syrup, dextrose in water, pregelatinized starch
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solution, gelatin solution, D-mannitol, carboxymethyl cellulose,
hydroxypropyl cellulose, hydroxypropyl starch, methyl cellulose,
ethyl cellulose, shellac, calcium phosphate, and polyvinyl
pyrrolidone.

Examples of the disintegrator include dry starxrch, sodium
alginate, agar powders, sodium bicarbonate, calcium carbonate,
sodium lauryl sulfate, monoglyceride stearate, and lactose.

Examples of the lubricant include purified tale, sodium
stearate, magnesium stearate, borax, and polyethylene glycol.

Examples of the coloring agent include titanium oxide and iron
oxide.

Examples of the corrigent/flavoring agent include saccharose,
orange peel, citric acid, and tartaric acid.

[0054]

When a liquid preparation for oral administration is prepared,
a corrigent, a buffer, a stabilizer, a flavoring agent and the
like may added to the compound of the present invention, and
thereafter, the mixture may be prepared as an internal liquid
agent, a syrup, an elixir and the like according to an ordinary
method. In this case, the same corrigent/flavoring agent as those
described above may be used. 2An example of the buffer is sodium
citrate, and examples of the stabilizer include tragacanth, gum
arabic, and gelatin. As necessary, these preparations for oral
adiministration may be coated with enteric coating or other
coating for the purpose of, for example, persistence of effects
according to methods known in the field of oral preparations.
Examples of such a coating agent include hydroxypropylmethyl
cellulose, ethyl cellulose, hydroxymethyl cellulose, hydroxypropyl
cellulose, polyoxyethylene glycol, and Tween 80 (registered

trademark) .
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[0055]

When an injection agent is prepared, a pH adjuster, a buffer,
a stabilizer, a tonicity agent, a local anesthetic and the like
may be added to the compound of the present invention, and the
mixture may be processed into hypodermic, intramuscular and
intravenous injections according to an ordinary method. Examples
of the pH adjuster and the buffer used herein include sodium
¢itrate, sodium acetate, and sodium phosphate. Examples of the
stabilizer include sodium pyrosulfife, EDTA, thioglycolic acid,
and thiolactic acid. Examples of the local anesthetic include
procaine hydrochloride and lidocaine hydrochloride. Examples of
the tonicity agent include sodium chloride, dextrose, D-mannitol,
and glycerine.

[0056]

When a suppository is prepared, pharmaceutically acceptable
carriers known in the present field, such as polyethylene glycol,
lanolin, cacao butter and fatty acid triglyceride, and as
necessary, surfactants such as Tween 80 (registered trademark),
may be added to the compound of the present invention, and
thereafter, a suppository may be produced from the obtained
mixture according to an ordinary method.

[0057]

When an ointment is prepared, a commonly used base, stabilizer,
wetting agent, preservative and the like may be blended into the
compound of the present invention, as necessary, and the obtained
mixture may be mixed to formulate an ointment according to an
ordinary method. Examples of the base include liguid paraffin,
white petrolatum, white beeswax, octyl dodecyl alcohol, and
paraffin. Examples of the preservative include methyl

paraoxybenzoate, ethyl paraoxybenzoate, and propyl paraoxybenzoate.
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0---1" 37 18 o w nono4l'-'1 8 401 MOMin the tables indicates a

met hoxynet hyl group. [0091] Reference Exanple 38 TFDO65E(F% 041912
Synt hesi s of (R)-N-(l-(3-(cyc|opropylmethoxy)phenyl)propyl)-IS-,I(-)%SE(F)041912
hydr oxy- N- ( net hoxynet hyl ) pr opane-| - sul fonam de [0092] [Forrula 13]

[ 0093] The (R)-1-(3-(cycl opropyl met hoxy) phenyl ) pr opane-1| - am ne
hydraochl oride (5.4 g) obtained in Reference Exanple 19 was di ssol ved
in dil@95&lonet hane (50 nL). To the solution, triethylamne (8.7 niL)
and 3-chl gropropanesul f.onyl chl orid 2.9 m) .were_.added.at 0C, and
the m xt ulaSn S BRE Rt e b ik etk o o] gFESEABRACC:Bmery 2
reacih@Bmi 4t Wel,, Wit drMharas xedded, NG Jde detd e ol e
was then extracted with chloroform (100 m.). Thé organic | ayer was
was hedbwsitira tler iamecidingl to dn eddiveryameriodus Bedausubektate, aoden
t hen concentrated under reduced pressure. The residue was purified by
si | i €aPFEICSc SruRRTCHOYRE SGRAPIRF CATRLSTHY SfetCatd/ox Sl TRySn or

bt ai , ' ved jn_di h 50, )., TQ.t
col urREni TR ERRL Bl B RRD cof o g EHER IS, B8 Sorenyodt ny
et heehf 6r8 a&l,) paahetagddese and dheuFerhuhe wWae whiithedeat 40C for 12

hours. To the reaction m xture, an aqueous saturated ammoni um
chl orfld@&%3ol uti on (50 nL) was added, the resultant m xture was then

extracted with chloroform (SO nLi. The organic | ayer was washed with
an aqueouShSafliPaPedoanhbfi HRFEY of PEBOUBRUPT RN ESBT REFNANANEETRECT5H0
M) pd hidel eh BNRYAr Qs RO SHLALE AR LR FARC G AR dpder
reduced pressure. € residue was purifie y st ca“gel “Col umn

chr ogehegaaph¥nG2Qirekthy depeatiahe/ bexane) sympHRR@SBEFL @4942tTh® whom
obt ai ned conmpound was di ssolved in DV (50 nlL). To the solution,

sodi theacemprenf3ie grmand ssediedm itbdi dosggeb fgrmusheraddedetand The
m xt ure mai stirred at 80C for 8 hours. The reaction m xture was
0

cool 88RE83 - 0ont ERFeFathr 85 f&t erad16§Sht RN A @dd Ehfe FOMpOUnd

) was
o1 Lo RULRRL AT e Ve ey XLkl 0y et s

anhydroda sadeumisul f ahe, aabdnthef ¢hacebnpated uedeppiesi@adely 0.01
pressure. The residue was purified by silica gel colum
chr ot B§PaplyPe50MeRayl uadst 4remheradein The cbsei pédacsHpposd tway .

diSSﬁLVEd in_a sal hion of nethyl amne in nﬁtganol 40% 100 nl), and
the WPt APEUREs 08t FhPeloRPoPEEm CoRBEFSTaPE FoY 1 ABuMO0PnBS BSE i on
m Xt yrga¥asuhopcentfat ed under reduced pressure and then purified by

silica
Moreover, the daily dose amount of the medicine having the

above described dosage form is not constant and may be varied
depending on the symptoms, body weight, age, sex of a patient, etc.
In general, its daily dose amount is approximately 0.05 to 5000 mg
per adult (body weight: 50 kg} per day, and preferably 0.1 to 1000
mg per adult (body weight: 50 kg) per day. Such a dose of the
medicine is preferably administered once per day, or divided into
twice or three times per day.
[0060]

In a case where a preparation containing the uracil compound
of the formula (I) or a salt thereof is separated from a

preparation containing the anti-tumor agent A, the two
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gel colum chromat ography (66% et hyl acetat e/ hexane), to obtain the
titled conmpound (4.5 g). [0094] Reference Exanple 39 Synthe

3-(cycl opropyl net hoxy) - N- (1- ( 3- %hSOG%(F) 041912
(met hoxymet hoxy) propyl ) cycl opropyl ) benzenesul f onam de [0095] [ Formul a
14] 9onom S-N H O [ 0096] 1- Ami nocycl opr opanepr opanol
hydrochl ori de (258 np) obtained according to the nethod descrjibed in

t he PFERAERCICRS m&Ye kst B iRigi@Red BinultggerrEly 1 gu8)nsddigredient

di ss ed | r 0, "' 1.L) THF 1Q t sol uti on,
Nagnglsa‘&u%eo%dﬁ@%%f%%%g% a}ﬂ%%)b(%f%l@% raiée)tt%rt;ﬁ:ahn% noeq: 5 gL),

and 31eRzEn X HRENZRNRES Wil st | dertE84aml),, Okhal RGeS @%gé@‘hegons
to the nmethod described in the docunent (J. Pesticide Chem, 1

107- 1@y ([OE0&8)i ndeyte radt ed, mudrich i slivkt wre oxges istgradaiceret magome
tenperature for 1 hour,. The precipitate was renoved by filtration

and \%Q%@&%ecrﬁdetwhjé’cét é’t%%%é’%%?e et adHptifdd atian &fe the
was : : er reduced pressure. To the residue, water (15

m.) &ggﬁggég%%%%%ggﬁﬁe resultant m xture was then extracted with

et hylipagatjate (20 nlL). The organic | ayer was washed with brine (10

mL), dried over anhydrous sodium sul fate, and then concentrated under
reduced pBésseareheThsaresdi dompaasdpofi thedpbysshnki ¢avgeltiocol dsnable to
chr omat ogr_aph 75% et hyl, acet at e/ hexane). An i quot_ (520 )., of the
e R R S A Lt X2 S R L) I
m.) . hg s tiQn, i I I yl.am L

chl or n€%h§V %g%%y g%%%%h?IGZQgE?Rﬁéggﬂa gﬁgaggﬁgéﬁh%“#P§?%F% was

sti r fedrak sed@orst epehaled ¢d ehel dor@ms, uEed MR Jecaiduait .M xt ure,

an aqueous saturated ammoni um chloride solution (20 nlL) was added,

and P#héerastlivady  nithieu desgasmexmtacifed e emtat-fypimcae elomndg E20ayl pe
The 8% ani c | ayer_. was mas%;d mﬁt@hgp aqueous saturated amoni um

chl oFPfe S&BFuFFor E2 G MY d U5 E9B50 392 r i ed over anhydr ous
sodiggbgghfate, and then concentrated under reduced pressure. The
residue was purified by silica gel colum chromatography (20% et hyl
acet at e/ hekanadmiAhsataqioh 6440ompginatibherabtal bedweanpohadafd446tumor
nmy) was dissolved in a solution of nmethylamne in methanol (40% 5.0
m) , edfgctheokertars oKad fsther ®Fegentodmveargoranlr @ el t2¢heinegifesnd
The action mxture was goncentrated under redyced pressure, and th
esi BUIE ABS T RERCH S86TVel 1 B PSI6REISTTS (il 45rt Aon 100G as the
Pot aggkym gar bepalie 6298nE8) whRehaeeinlPrbedisde o botRBikia8%y effect on
(chl oronet hyl ) cycl opropané (107 gL) were added, and the m xfure was
stirtkd ant90€ufior 26fketir.s. THAecorepotndncf TERO6GEEE¢nO4iAt@ntuishude a

was cool ed to roomtenperature, and water (30 nL) was added thereto,
and ERéTr EBGIFEQAt MAYX PEr BSGFt AlleBlly PIaEBtard EPDTREIMaTRd Yolg&di &0 100

| ayer ed_ Wt ter (20 nl) . and hrine (20 m) .. dried.over
ey BPSEE - SRR Bk P 2Py gk el B0 B o2 56 HanP L, E54RESFe co
pressupgleThe £8Si due ivasmps bieed RY Siéi&dngethEohdfinistration or
chromat ography (20% et hyl acetate/ hexane) to obtain the titled
conpoontif8t2ongyaasdcaofakeeyehnicawtamor pgeat] AExaypbe HeSpmtbiesids of
N- (3-(cycl opropyl met hoxy) benzyl) - 3- (( 2, 4- di oxo-3, 4- | i .

di hyBr&BSr PR BBﬁ- FOHRLy PEn@Ph 8%y} rophASIECEHEL SA4NTAS T EGeBF having

[Forgﬂlgnégltumor effect. For example, in the case of
tegafur/gimeracil/oteracil potassium (TS-1), tegafur/uracil (UFT),
etc., the compound of the present invention or a salt thereof may
be used in an amount of approximately 0.01 to 100 moles, and
preferably approximately 0.15 to 64 moles, relative to 1 mole of

tegafur per day. In the case of capecitabine, the compound of the
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O HTA® ONO H O [0099] The N-(3-(cycl opropyl nmet hoxy) benzyl) - 3-

(et hoxynet hoxy) propane- | -sul fonam de (6.8 g) obtained in Ref n
Exanpl e 20 was di ssolved in dichloronethane (20 nL). To the%gﬁ%ﬁFﬁﬁﬂ?unz
a solution of boron trichloride (hereinafter referred to as BCl3) in

di chl oronethane (1.0 M 6.7 nL) was added at 0C, and the m xture was

stirred at roomtenperature for 1.5 hours. The reaction m xture was
conc &SRR VR Y¥H Red fitelss e reaid Mae heedishie hanigudintedd n

1, 2-dichl Qr. rei nafter referred. to .29 ). [ 0100

2 4 SR RGIRE A YR S s (5% e R e A S b & 07
et hed Geslided rie diie <daGlE Mo AN @Qgicdas 1 nEHO0B5E( F) 041912
Nucl eoti des, 4, 565-585 (1985)) was dissolved in DCE (150 nmL.). To the
solution, the DCE solution (25 nL) of the above residue and iodine
(180 wer e added, and the m xture was heated to ref lux at 95C for
3.5 B LEfhe reaction nixture was cooled to room tenperature, water
(350[%5 3qnd an aqueous saturated sodiumthiosulfate solution (10 nl)
were then-added thereto, and the resultant m xture was then extracted
wi th 10% petbanaktehl ocatoprecdAe Hhvind)onThe1¢oBki Aedcerganl mok-ayer
was washed with brine (150 nL), dried over anhydrous sodium sulfate,
and spegiddgedityr ati¢d wederansduded Refessmee. ERaaplesi d Bxavgsles, and

purified by silica gel columm chromatography (100% ethyl acetate) to
obt ailf5th L&SconPBYRYSY 3. ‘Shﬁ,PWéFgF ADYFNEL0R B pEtsapfgnded to

0101 1k:N . Q. 30-0.39 (2H, m), 0.57-0.68 (2H, M,
[1. 20&1%§T1¥%ﬁ,(%}%.836%%15%H, m, 3.(() (2an)t, J=7.2 Hz),( "
3.5780641(2H, ), 3.81 (2H, d, J=6.9 Hz), 4.25 (2H, d, J=6.1 Hz),

4.89 (1H, brs), 5.09 (2H, s), 5.75 (1H, dd, J=7.9, 1.8 Hz), 6.76-6.90
(31- Refgyenger@xampde(2H, nm), 8.90 (1H, brs) [0102] Exanple 2 to

he RECROBSGP BXamird oYL e e e TouH SE N A PRaR A TRERor once

Examphggs?l to 37, respectively. The results are shown in the
follow ng tables. [0103] Exanple 2

(R - NF6tm(3a( 6ycl opent yl oxy) phenyfl et hyl)-3-((2, 4-di oxo- 3, 4-

di hydr opyri m di n-1(2H) - y1) met hoxy) pr opane- 1- sul f onam de Exanple 3
THOOGSE&E& 041912

3-((2,4 OXQ>3 A':rﬁxyropyrinidin-l(ZFD-yI)nethoxy)-N—((R)-l-(S-
((R-tet ran- 3-yl oxy) phenyl ) et hyl ) propane- 1- sul f onam de
Exanpl e 4

N (3-(cycl opropyl met hoxy) - 4- f | uor obenzyl) - 3- (( 2, 4- di oxo- 3, 4-

di hydoop¢ii m di n- 1( 2H) - yl ) met hoxy) pr opane- | - sul f onani de Exanple 5
(R -N-(1-(3-(cycl opropyl nmet hoxy) - 4-f | uorophenyfl et hyl)-3-((2, 4- _
di oxo- 3, 4 WW%%%W@% &1%-1(9%@&) %Fﬁ@i\/’?@rb@aﬁ@idémﬁﬁbﬁéﬁpﬁ@amlde

[Oloﬁhereinafter, referred to as DMF; 100 mL). To the solution,
potassium carbonate (30.5 g}, potassium iodide (1.74 g), and
(chloromethyl) cyclopropane (10.2 mL) were added, and the mixture
was stirred at 90°C for 4 hours. To the reaction mixture, water
(130 mL) was added, and the resultant mixture was then extracted
with toluene (130 mL). The organic layer was washed with brine
(100 mL), dried over anhydrous sodium sulfate, and then
concentrated under reduced pressure. The residue was dissolved in
tetrahydrofuran (hereinafter, referred to as THF; 60 mL). To the

solution, a solution of lithium aluminum hydride (hereinafter,
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Exampl e 6

N-(1- (3-(cycl opropyl net hoxy) phenyl)ethyl)-3-((2, 4-di oxo-3, 4

di hydropyrim din-1(21-1)-yl) net hoxy) propane-1 -sul f onam de EQEH%SQ(F')OMQIZ
N- (3-(cycl opentyl oxy) benzyl) - 3-( (2, 4-di oxo- 3, 4-di hydropyr| m di n1( 2H) -

yl ) met hoxy) pr opane-| - suI fonam de Exanple 8

R -N-(1-(3- | | t hox 4- 1 h | 1) - 3- 2, 4-
B Sar o G TEBL i Yot By (At SR bt o S
Ex | 9, . o
(R . REPPWLES @fm%senﬁg}ﬁo;{}? ReRPPBO RS 6t HoF) TBep( SEATUREXES, 450

i hydirepy ui cgire- 1(25) t k) PBEROX¥hPROREAG:]- gHLESNATLARL) 0188] aExaBRkLe
10 (R -3-((2, 4-di oxo- 3, 4-di hydr opyri m di n- 1(2H) yI)rrethoxy) N-(1-(3-

(2, 2 spdtiuimf hydroatildex Eodveriyn) etihydl Mor dpamé-)l,- suld ordmd e SBxtamille wkke
(R)-3-((2, 4-di oxo- 3, 4-di hydropyri m di n-1(2H)- yI)rrethoxy) N (1-(3-
i sobgﬁf@ﬂwﬂéﬂyﬁ)ﬂé}leﬁiyla)tprooﬁanéme st $whtand o menpl tatle was removed by

THOO 1

3 ((2 LA Tar ot s SR RARESo U o TESEBRSIYEE Ha%% Rne Theps. tb

((S) campbbyl Byt @wskehenys I@hwawm&e&ulﬂe@m@@dd%ﬂe%&@e EX@BPEﬁe
13 (R -N(1-(3-(2, 2-difluoroethoxy)phenyl)ethyl) 4- di oxo- 3, 4-

di hydegpyln.liem tiefretr( Z5D) mp)) mlsh@dﬁ)e'dr,opam?etlhesmefsmﬂ&wde nExdnplee wkds
(R -3-((2, 4-di oxo-3, 4-di hydropyrimdin-1 yl) met hoxy) - N- ( 1- ( 3-

(tet FaﬁpdﬁefimCWdam&lwémpﬁ&Wﬁ)t@t h(ﬁO) ]B\Ioﬁaﬁé | - hef ohapnde layer

[010
(R~ BE TR Cora . PR ol ShyP oS0 o051 FRBVABRYS- RO Face
B( UOélﬁd3'i:g.%n2 cdntenthueraethesy) peamrlele triskRi-epade dotsulf e@mamtde 1e
anpl e
(R) - Noppopsd( 112~ di 81 uesoeét ke prokdusitophenyl ) et hyl ) - 3-((2, 4-
di ox 35% di hydropyri m di n- 1( 2H) -yl ) net hoxy) pr opane-| - sul f onam de
nEP 7 (R -N-(1-(3-(allyloxy)phenyl)ethyl)-3-((2, 4-di oxo-3, 4-

d| hy YEehpkdieR=102H) -yl ) met hoxy) propane-| - sul f onam de Exanple 18
(R - ﬁé?@ % g%cyc o ropyl met hoxy) phenyf | et hyl ) -3-((2, 4-di oxo- 3, 4-

di hydyapyestiisdbi- 1R2EN-Y 1) teyadoyrptepansg) bheunlfopatistemi AH0065E( F)
041912 [ 0 10 8 ] [Tabl e 5] Exanpl e Reference Exanple I N n Product
Yi el Bydrochloride

[0068]

[Formula 7]

IO

[0069]

3-Hydroxybenzaldehyde (12.2 g) was dissolved in DMF (120 mL).
To the solution, bromocyclopentane (32.8 mL), potassium carbonate
(27.6 g), and potassium iodide (1.66 g) were added, and the
mixture was stirred at 120°C for 3.5 hours. The reaction mixture
was cooled to room temperature, water (120 mL) was then added
thereto, and the resultant mixture was then extracted with toluene
{120 mL). The organic layer was washed with water (120 mlL), an

agueous sodium hydroxide solution (1.0 M, 120 mL}), and brine (100
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(% 1 H NI\/R5( ppm 221 N1l 44 (CDC13) OHO H

KOw o " wN 1. 53(3 11,d,J = 6.8 Hz), 1. 56-1.

0.0il,110 ,2. 67-2. 78(1H,n),2. 80- 0 2.91(1H1n),3. 42- §§§°65E(F)O41912
60( 2H, i n), 4. 51-4. 63(211,in),4. 74-4. 89(111,

mL), dried over anhydrous sodium sulfate, and then concentrated
under reduced pressure. The residue was disscolved in toluene (250
mL) . To the solution, (S)-(-)-2-methyl-2-propanesulfinamide (13.3
g} and titanium tetraisopropoxide (44.4 mL) were added, and the
mixture was stirred at 70°C for 6 hours. The reaction mixture was
cooled to room temperature, and an agqueous saturated sodium
bicarbonate solution (130 mL) was then added thereto. The
resultant precipitate was removed by filtration and washed with
ethyl acetate (200 mL x 4). The combined filtrate was concentrated
under reduced pressure. To the residue, brine (200 wmL) was added,
and the resultant mixture was then extracted with ethyl acetate
(200 mL). The organic layer was dried over anhydrous magnesium
sulfate and then concentrated under reduced pressure. An aliquot
(1.47 g) of the residue (29.3 g) was dissocolved in THF (7.5 mL). To
the sclution, a solution of methylmagnesium bromide in diethyl
ether (3.0 M, 3.33 mL) was added dropwise at 0°C, and the mixture
was stirred at 0°C for 4 hours. To the reaction mixture, an
aqueous saturated ammonium chloride solution (6.0 mL) was added at
0°C over 5 minutes, and the resultant mixture was then extracted
with ethyl acetate (10 mL}). The organic layer was washed with
brine (6.0 mL), dried over anhydrous sodium sulfate, and then
concentrated under reduced pressure. The residue was purified by
silica gel column chromatography (40% ethyl acetate/hexane). The
obtained compound (1.09 g) was dissolved in methanol (10 mL). To
the solution, a hydrochloric acid-dioxane solution (4.0 M, 1.1 mL)
was added, and the mixture was stirred at room temperature for 30
minutes. The reaction mixture was concentrated under reduced
pressure and then the residue was co-evaporated with toluene (5.0
mL x 3) to obtain the title compound (845 mg).

[0070]
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in),5.06(211,s),5. 76(111, dd,j = 7. 8,2. 2Hz),6. 77-6. 89(311,m,
7. 20-7. 27(211,in),8.31(111, brs) Foam3 2 2 4 1 (CDC1
1.52(311,d,J =6.8Hz),1. 85-1. 92 THH0065E(E) 041912

Reference Example 3

Synthesis of (R)-1-(3-((R)-tetrahydrofuran-3-
yloxy)phenyl)ethanamine hydrochloride

[0071]

[Formula 8]

0

[0072]

3-Hydroxybenzaldehyde (1.3 g), triphenylphosphine (3.6 g), and
(S) - (+}-tetrahydro-3-furanol (1.2 mL) were dissolved in THF (20
mL). To the solution, a tcoluene solution cof diethyl
azodicarboxylate (hereinafter referred to as DEAD}) (2.2 M, 6.2 mL)
was gradually added dropwise at 0°C, and the mixture was then
stirred at room temperature for 2 hours. The reaction mixture was
concentrated under reduced pressure, and ethyl acetate (20 mL) was
then added thereto. The organic layer was washed with an agqueous
sodium hydroxide solution (1.0 M, 5.0 mL), dried over anhydrous
sodium sulfate, and then concentrated under reduced pressure. The
residue was purified by silica gel column chromatography (50%
ethyl acetate/hexane). The obtained compound was digsolved in
toluene (6.5 mL). To the solution, (8)-(-}-2-methyl-2-
propanesulfinamide (330 mg) and titanium tetraisopropoxide (1.1
mL) were added, and the mixture was stirred at 75°C for 6 hours.
The reaction mixture was cooled to room temperature, and an
aqueous saturated sodium bicarbonate solution (10 mL) was then
added thereto. The resultant precipitate was removed by filtration
and washed with ethyl acetate (20 mL x 4). The combined filtrate
was concentrated under reduced pressure. To the residue, brine (30

mL)} was added, and the resultant mixture was then extracted with
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(2H, M), 2. 10-2. 29(211,in),2. 68- 2. 88(2H,m),3. 43-3. 56(2H,in),
3. 89-4. 04(411,in) ,4. 53-4. 61(111, M, 4. 92-4. 96(111, 1),
05(211, s), 5.12(111, d, J=7. OHz), 5. 76( 111, d,J = 8 1%@5‘%.5‘?@)041912
75-6. 92(3H,n),

ethyl acetate. The organic layer was dried over anhydrous
magnesium sulfate and then concentrated under reduced pressure.
The residue wasg dissolved in THF (7.5 mL}). To the solution, a
solution of methylmagnesium bromide in diethyl ether (3.0 M, 1.7
mL) was added dropwise at 0°C, and the mixture was stirred at room
temperature for 2 hours. To the reaction mixture, an aqueous
saturated ammonium chloride solution (10 mL) was added at 0°C over
10 minutes, and the resultant mixture was then extracted with
ethyl acetate (15 mL). The organic layer was washed with bxrine (10
mL) , dried over anhydrous sodium sulfate, and then concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (100% ethyl acetate}. The obtained compound
was dissolved in methanol (5.0 mL). To the solution, a
hydrochloric acid-dioxane solution (4.0 M, 470 pL) was added, and
the mixture was stirred at room temperature for 30 minutes. The
reaction mixture was concentrated under reduced pressure and then
the residue was co-evaporated with toluene (4.0 mL x 3) to obtain
the title compound (244 mg) .

[00723]

Reference Example 4

Synthesis of (3-{(cyclopropylmethoxy) -4-fluorophenyl)}methanamine
[0074]

[Formula 9]

HZN\Q:O/V
F
[0075]
4-Fluoro-3-hydroxybenzoic acid (15.0 g) was dissolved in DMF

(200 mL). To the solution, (chloromethyl)cyclopropane (18.0 mL),

potassium carbonate (29.2 g), and potassium iodide (1.6 g} were

35/96



7. 20-7. 29(2H,m), 9. 11(1H, brs) Foam 4 23 27 (CDC13) 0. 31-0.
40(211, m), 0.55-0. 69( 2H, m, 1. 19-1. 36(111,in) , 1. 90-2,, 40 o oo

added, and the mixture was stirred at 90°C for 6 hours. The
reaction mixture was cooled to room temperature, water (120 mL)

was then added thereto, and the resultant mixture was then
extracted with toluene (120 mL). The organic layer was washed with
brine (100 mL), dried over anhydrous sodium sulfate, and then
concentrated under reduced pressure. The residue was dissolved in
toluene (65 mL). To the solution, a solution of diisobutylaluminum
hydride in hexane (hereinafter, referred to as DIBAL} (1.0 M, 130
mL) was added dropwise at 0°C, and the reaction mixture was stirred
at 0°C for 2 hours. To the reaction mixture, water (10 mL) and an
aqueous sodium hydroxide solution (1.0 M, 10 mL) were gradually
added. The resultant precipitate was removed by filtration and
washed with ethyl acetate (100 mL x 5). Then, the combined
filtrate was concentrated under reduced pressure. To the residue,
water (100 mL) was added, and the resultant mixture was then
extracted with ethyl acetate (150 mL). The organic layer was
washed with brine (50 mL), dried over anhydrous sodium sulfate,

and then concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (40% ethyl
acetate/hexane). The obtained compound was dissolved in THF (75
mL) . To the solution, diphenylphosphoryl azide (12.2 mL) and 1,8-
diazabicyclo[5.4.0]-7-undecene (hereinafter, referred to as DBU)
(9.4 mlL) were added dropwise at room temperature, and the mixture
was stirred at room temperature for 1 hour. To the reaction
mixture, brine (100 mL) was added, and the agueous layer was
extracted with ethyl acetate (100 mL x 2). The organic layer was
washed with brine (100 mL), then dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (20% ethyl

acetate/hexane). The obtained compound was dissolved in THF (80
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(2H,in),2.98(2H, t, J=7. 8Hz), 3.62(2H,t,J =5.9 Hz), 3.87(211

d,J = 6.8 Hz), 4.21(211,d,J = 5.9 Hz) ,5. 09(2H s),5. 28-

39( 111, m,5.77(111,d,J =7.8 Hz),6. 77- 7. THO0GSE) 041912
09(311,in),7.29(111,d, J=8. 1

mL). To the solution, a solution of LAH in THF (2.4 M, 40 mlL) was
gradually added dropwise at 0°C, and the mixture was stirred at 0°C
for 1 hour. To the reaction mixture, water (5.0 mL) and aqueous
sodium hydroxide solution (1.0 M, 5.0 mL) were gradually added
dropwise at 0°C. The resultant precipitate was removed by
filtration and washed with 10% methanol/THF (200 mL). Then, the
combined filtrate was concentrated under reduced pressure. To the
residue, brine (100 mL) was added, and the resultant mixture was
then extracted with ethyl acetate (150 mL). The organic layer was
dried over anhydrous sodium sulfate and concentrated under reduced
pressure to obtain the title compound (10.5 g) as a crude product.
[0076]
Reference Example 5
Synthesis of (R)-1-(3- (cyclopropylmethoxy) -4-
fluorophenyl)ethanamine hydrochleride
[0077]

[Formula 10]

CH - H2N2\©:O/V
F

[0078]

4-Fluoro-3-hydroxybenzoic acid (12.0 g} was dissolved in
ethanol (200 mL). To the solution, sulfuric acid (3.5 mL) was
added, and the mixture was heated to reflux at 105°C for 4 hours.
The reacticon mixture was cooled to room temperature, and then
concentrated under reduced pressure. To the residue, water (100
mL) and sodium carbonate (18.0 g) were added, and the agueous
layer was extracted with ethyl acetate (100 mL x 2). The combined
organic layer was washed with brine (100 mL), dried over anhydrous

sodium sulfate, and then concentrated under reduced pressure. The
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Hz), 9. 51( 1H, brs) Foam5 24 u_ 0 0=0)=0 Z-( 0 46 (CDC13)
0.31-0. 38(211,in),0. 59-0. 69(211, m,1. 20-1.

38(1H. M . L. 52( 311, d, THO065E(F) 041912

residue was co-evaporated with toluene (15 mL x 2), and the residue

was then dissolved in DMF (100 mL). To the mixture,
(chloromethyl}cyclopropane (6.9 mL), potassium carbonate (19.8 g},
and potassium iodide (1.2 g) were added, and the mixture was
stirred at 90°C for 3.5 hours. The reaction mixture was cooled to
room temperature, water (200 mL) was then added thereto, and the
resultant mixture was then extracted with toluene (100 mL x 2).
The organic layer was washed with brine (100 mL}, dried over
anhydrous sodium sulfate, and then concentrated under reduced
pressure. The residue was dissolved in THF (75 mL). To the
mixture, a solution of lithium borohydride in THF (2.0 M, 54 mL)
was added dropwise at room temperature, and the mixture was heated
to reflux at 80°C for 3.5 hours. The reaction mixture was cooled
to 0°C, water (200 mL) was then added dropwise thereto at the same
temperature, and the resultant mixture was then extracted with
ethyl acetate (100 mL x 2). The organic layer was washed with
brine (100 mL), dried over anhydrous sodium sulfate, and then
concentrated under reduced pressure. The residue was dissolved in
dichloromethane (250 mL). To the mixture, manganese dioxide (86 g}
was added at room temperature, and the mixture was heated to
reflux at 45°C for 6 hours. The reaction mixture was cooled to
room temperature, and the precipitate was removed by filtration
and washed with chloroform (100 mL x 4). Then, the combined
filtrate was concentrated. The residue was dissolved in toluene
(150 mL). To the solution, (8)-(-)-2-methyl-2-propanesulfinamide
(8.5 g) and titanium tetraisopropoxide (28.4 mlL) were added, and
the mixture was stirred at 75°C for 6 hours. The reaction mixture
was cooled to room temperature, and an aqueous saturated sodium
bicarbonate scolution (150 mL) was then added thereto. The

resultant precipitate was removed by filtration and washed with
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Hz), 1. 80-1. 98(211, m, 2. 51-2. 88(2H,in),3. 53(2H1t,3 =
),3.88(2H,d,J =7.0Hz), 4. 51-4. 62(111,in) ,5. 06(21
(111,d,J = 6.8 Hz), 5. 77( 1H, Fidosiee) oassn2
ethyl acetate (200 mL x 6). The combined filtrate was concentrated

under reduced pressure. To the residue, brine (150 mL) was added,
and the resultant mixture was then extracted with ethyl acetate
(200 mL). The oxganic layer was dried over anhydrous magnesium
sulfate and then concentrated under reduced pressure. The residue
was dissolved in THF (85 mL). To the mixture, a solution of
methylmagnesium bromide in diethyl ether (3.0 M, 42 mL) was added
dropwise at 0°C, and the mixture was stirred at room temperature
for 2 hours. To the reaction mixture, an agueous saturated
ammonium chloride sclution (100 mL) was added at 0°C over 10
minutes, and the resultant mixture was then extracted with ethyl
acetate (100 mL x 2). The organic layer was washed with brine (100
mL) , dried over anhydrous sodium sulfate, and then concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (50% ethyl acetate/hexane). The obtained
compound was dissolved in methanol (70 mL}). To the solution, a
hydrochloric acid-dicoxane solution (4.0 M, 13 mL) was added, and
the mixture was stirred at room temperature for 30 minutes. The
reaction mixture was concentrated under reduced pressure, and the
residue was then co-evaporated with toluene (40 mL x 3} to obtain
the title compound (9.09 g).

[0079]

Reference Example 6

Synthesis of 1-(3-(cyclopropylmethoxy)phenyl)ethanamine

[0080]

[Formula 11]

H,N O/W
[0081]
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dd, J=8. 1Hz,1l.6Hz),6. 85-7. 11 (3H,in),7.29(111,d, J=7. 0Hz),
9. 12(111, bra) Foam THOO65E(F) 041912 [0 10 9] [Table
Ref erence Exanple No Product Yield (%9 1 H-NVRS ( pp m 69h0(%§]§(1%’5ﬁ912

3-Hydroxybenzaldehyde (6392 mg) was dissolved in DMF (25 mL).
To the solution, potassium carbonate (1.56 g), potassium iodide
(95 mg), and {(chloromethyl)cyclopropane (578 uL) were added, and
the mixture was stirred at 90°C for 4 hours. To the reaction
mixture, water (20 mL) was added, and the resultant mixture was
then extracted with toluene (20 mL). The organic layer was washed
with brine (20 mL), dried over anhydrous sodium sulfate, and then
concentrated under reduced pressure. The residue was dissclved in
THF (2.5 mL). To the mixture, a solution of methylmagnesium
bromide in THF (1.0 M, 6.5 mL) was added dropwise at 0°C, and the
mixture was stirred at room temperature for 2 hours. To the
reaction mixture, an aqueous saturated ammonium chloride solution
(10 mL) was added at 0°C, and the resultant mixture was then

extracted with ethyl acetate (20 mL x 2). The organic layer was

washed with brine (20 mL}, dried over anhydrous sodium sulfate,
and then concentrated under reduced pressure. The residue was
purified by sgilica gel column chromatography (40% ethyl
acetate/hexane). The obtained compound was dissolved in THF (5.0
mL). To the scolution, diphenylphosphoryl azide (875 pL) and DBU

(592 uL) were added dropwise at room temperature, and the mixture

was stirred for 1 hour. To the reaction mixture, brine (10 mlL) was
added, and the resultant mixture was then extracted with ethyl
acetate (20 mL x 2). The organic layer was washed with brine (10
mL) , dried over anhydrous sodium sulfate, and then concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (20% ethyl acetate/hexane). The obtained
compound was dissolved in methancl (7.5 mL). To the solution, 10%
palladium-carbon (180 mg) was added, and the reaction mixture was
stirred at room temperature for 2 hours under a hydrogen

atmosphere. The precipitate was removed by filtration through a

40/96



25 52 (CDC13) HNo pa 0. 31-0. 38(211,m),0. 59-0. 67(2H, gl IPI
m,1. 19-1.30(111,m),1.52(211,d, o J=6.8Hz),1. 78-2. 00(21
2. 63-2. 94(211,in),3. 44-3. 59(211, tidodiher) oaro12

pad of Celite and washed with methanol (100 mL). Then, the
combined filtrate was concentrated under reduced pressure to
obtain the title compound (740 mg) as a crude product.
[0082]
Reference Examples 7 to 19

Amines shown in the following tables were synthesized
according to the method of any one of Reference Examples 1 to 3

and 5.
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m,3.81(211,d,J = 6.8 Hz), 4. 51- 4. 62(1Hin), 4. 84-4. 91(111, ),
5.06(2H,s), 5. 14(1H d, J =6. 8 Hz),5.77(1H dd, J = 8. 1,2.2
6. 85-7. 05(311,m ,7. 20-7. 30(211, m, 8. 69( 111, brs) Hidssece) 41912

[0083]
[Table 1]
Reference Production
Starting Matenial Amine
Example Method
7 NCUOH HZNUOD 1
8 0 ™~ 5
OH :
H OJU CIH - HzN/\©:O/W
F F
9 0 o 5
O | O
F F
10 O ‘ 2
H)J\OOH CH - HzN’\©/O\/CF3
11 Q : 2
192 0 : 2
OH - O/\\:/\
H CH - HZN’\©/ :
13 i : OCH,CHF 2
A |
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Foam 7 26 38 (CDC13) o]

1. 68-1. 97(811,in),1. 98-2.

16(2H, mi1

m,2. 92-3. 08(2H, M ,3. 60-3. 69 oN9 H40
(211, M), 4. 25(211, d, J=6. 1Hz) , 0., S rm THOO6SE(F) 041912
[0084]
[Table 2]
Reference Production
Starting Material Amine
Example Method
14 0 : 3
H OH HoN o
0
15 0 : 5
el I vik
F F
16 0 : 5
F F
17 o) z 2
OH : Ozﬁ\é?
H CHH - HZN/\©"
18 0 : 2
A | e
19 O g 2
OH :
T | et
[0085]
Reference Example 20

Synthesis of N-(3- (cyclopropylmethoxy)benzyl)-3-

(methoxymethoxy) propane-1-sulfonamide
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4. 74-4. 79(211,m,5. 01(211,s), 5.76(1H, dd, J=7. 9,2.1Hz) ,
6. 78-6. 90(311,in),7. 19-7. 29(2H, m, 8. 66(111, brs)
27 44 (CDC13) THE(%%E}F?MNH

[c0886]

[Formula 12]

[0087]

The (3- (cyclopropylmethoxy)phenyl)methanamine (10.0 g)
obtained in Reference Example 1 was dissolved in dichloromethane
(50 mL). To the solution, triethylamine (11.9 g) and 3-
chloropropanesulfonyl chloride (10.6 g) were added at 0°C, and the
mixture was stirred at room temperature for 12 hours. To the
reaction mixture, water (100 mlL) was added, and the resultant
mixture was then extracted with chloroform (50 mL). The organic
layer washed with dilute hydrochloric acid (1.0 M, 100 mL) and
brine (100 ml), dried over anhydrous sodium sulfate, and then
concentrated under reduced pressure. The residue was dissolved in
DMF (100 mL}). To the mixture, sodium acetate (10.2 g) and sodium
icodide (18.6 g) were added, and the mixture was stirred at 80°C for
8 hours. The reaction mixture was cooled to room temperature,
water (100 mL) was then added thereto, and the resultant mixture
was then extracted with ethyl acetate (80 mL x 2). The organic
layer was washed with brine (100 mL)}, dried over anhydrous sodium
sulfate, and then concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (50% ethyl
acetate/hexane). The obtained compound was dissolved in a 5 to 10%
hydrochloric acid/methanol solution (100 mL}, and the solution was
heated to reflux at 80°C for 1 hour. The reaction mixture was
cocled to room temperature and then concentrated under reduced
pressure. The residue was purified by silica gel column

chromatography (66% ethyl acetate/hexane). The obtained compound
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0. 32-0. 39(211,in) ,0. 63-0. 71(2H, m,0.89(3H,t,J = 7.3 Hz), 1.
20- 1. 38(1Hin),1. 71-1. 99(411,in), 2. 53-2. 89(2

41-3. 50(211, in),3.88(211,d,J =7.1Hz), 4. 21- 4. b5t 041012
38(111, m), 5. 04( 211, s), 5. 12

wag dissolved in dichloromethane (80 mL)}. To the solution, N,N-
diisopropylethylamine (14.1 mL}) and chloromethyl methyl ether (4.1
mL) were added, and the mixture was stirred at room temperature
for 1 hour. To the reaction mixture, an aqueous saturated ammonium
chloride solution (50 mL) was added, and the resultant mixture was
then extracted with chloroform (50 mL). The organic layer was
washed with brine (30 mL), dried over anhydrous sodium sulfate,
and then concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (25% ethyl
acetate/hexane} to obtain the title compound (11.5 g).
[o088]
Reference Examples 21 to 37

The compounds shown in the following tables were synthesized

according to the method of Reference Example 20.
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(111,d,J

= 7.1Hz), 5. 78(111, dd, J =7. 9,2.0Hz),6. 75-7. 09(311,in),
7.20(111,d, 3 =7.9Hz

), 8.97(111, brs) Foam 9 28 Cl2 THO065E(F) 041912

[0089]
[Table 3]
Reference Reference Example No,
Product
Example of Amine
M /\/\(”) H /O
21 2 OMO i o
: M OMO/\/\(R H o)
22 3 i o
0 F
/\/\'l_H\/@
23 4 MOMO ﬁ N O/\Xy
O
F

24 5 C“) O/\v

25 6

' n H
96 7 Momo/\v/\§—N o

27 8 i SNV
AT WS
&
MO O/\/\('? H
29 10 M g"N 0" CF,
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u-0tz 0= [az O to O 40 (CDC13) 1.52(311,d,J =7.0 Hz),1. 61-1. 70
(211,in),1. 76-2. 00(811,m),2. 65- 2. 90(211,in), 3.53(2 =5
Hz), 4. 52-4. 61(111,in),4. 77-4. 85 TinbesEEF otiona

[0090]
[Table 4]
Reference Reference Example No.
Product
Example of Amine
MOMO/\V/\R—H
30 11 f.) N O/\r
/\\,fxe H
31 L2 MOMO E—N N
M /ﬁ\//\g H
32 13 oMo ‘&S‘;N 0" CHF,
' M /ﬁ\//\g H /[::?
0 F
H
34 15 MOMO™ ™" 8- ~
i 0" CF,
0 F
i H
MOMO™ >""S-N
35 16 i 0" CHF,
: -/ﬁ\//\g H
36 17 MOMO E—N O/\é?
MO ,«\//\9 H
37 18 MO E‘N 0Ny

MOM in the tables indicates a methoxymethyl group.

[0091]

Reference Example 38
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(1H m),5.05(211,s),5. 06-5. 11 (111, m),5.77(111,dd, J =8. 1,2.2
Hz).6. 92-7. 04(311,n),7.19(111,d, J = 8.1 H),9. 04(111
Foam THOO65E(F) 041912 [ 1 1 0] [Table 7 ] , tboseE) 041912

Synthesis of (R)-N-(1-(3- (cyclopropylmethoxy)phenyl)propyl)-3-
hydroxy-N- (methoxymethyl) propane-1-sulfonamide
[0092]

[Formula 13]

|
o
HO\//\v/H—J,
b 0/\ﬁ7

[0093]

=0

The (R)-1-(3-{cyclopropylmethoxy)phenyl}propane-1l-amine
hydrochloride (5.4 g) cobtained in Reference Example 19 was
dissolved in dichloromethane (50 mL). To the solution,
triethylamine (8.7 mL}) and 3-chloropropanesulfonyl chloride (2.9
mL) were added at 0°C, and the mixture was stirred at room
temperature for 2 hours. To the reaction mixture, water (50 mL)
was added, and the resultant mixture was then extracted with
chloroform (100 mL). The organic layer was washed with brine (50
mL), dried over anhydrous sodium sulfate, and then concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (40% ethyl acetate/hexane). The obtained
compound was dissolved in dichloromethane (50 mL). To the solution,
N,N-diisopropylethylamine (22.9 mL) and chloromethyl methyl ether
(6.6 mL) were added, and the mixture was stirred at 40°C for 12
hours. To the reaction mixture, an agquecus saturated ammonium
chloride solution (50 mL) was added, the resultant mixture was
then extracted with chloroform (50 mL). The organic layer was
washed with an agueous saturated ammonium chloride solution (50
mL) and brine (50 mL}, dried over anhydrous sodium sulfate, and
then concentrated under reduced pressure. The residue was purified

by silica gel column chromatography (20% ethyl acetate/hexane).
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Exanpl e Rae xace Exanple Na Product Yield (Va) 1H NVR15( P P 111)
1029 4 6 (DVBO-dO THO065E(F) 041912

The obtained compound was dissolved in DMF (50 mL). To the
solution, sodium acetate (3.6 g) and sodium iodide (6.6 g) were
added, and the mixture was stirred at 80°C for 8 hours. The
reaction mixture was cooled to room temperature, water (100 mL)
was then added thereto, and the resultant mixture was then
extracted with ethyl acetate (75 mL x 2). The organic layer was
washed with brine (50 mL), dried over anhydrous sodium sulfate,
and then concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (50% ethyl
acetate/hexane). The obtained compound was dissolved in a solution
of methylamine in methanol (40%, 100 mL), and the mixture was
stirred at room temperature for 1 hour. The reaction mixture was
concentrated under reduced pressure and then purified by silica
gel column chromatography (66% ethyl acetate/hexane), to obtain
the titled compound (4.5 g).

[0094]

Reference Example 39

Synthesis of 3-{cyclopropylmethoxy)-N- (1-(3-
(methoxymethoxy) propyl) cyclopropyl) benzenesul fonamide

[0095]

[Formula 14]

—<

o]
E_N X/VOMOM
é') H
[0096]

l-Aminocyclopropanepropanol hydrochloride (258 mg) obtained

according to the method described in the document (J. Heterocyclic

Chem., 25, 176%-1772 (1988)) was dissolved in water (850 pL) and
THF (3.4 mL). To the solution, Magnesium oxide (343 mg),
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1.37(3H,d,J = 6.8 Hz), 1. 69-1. 80 (2H,in), 2. 58-2.

70(111,in),2. 72- 2. 88(1H,in),3. 31-3. 46(2H m, THOO65E(F) 041912

triethylamine (355 ulL), and 3-benzoyloxybenzenesulfonyl chloride
(504 mg) obtained according to the method described in the

document (J. Pesticide Chem., 13, 107-115 (1988})) were added, and
the mixture was stirred at room temperature for 1 hour. The
precipitate was removed by filtration, and washed with ethyl
acetate (50 mL). Then, the combined filtrate was concentrated
under reduced pressure. To the residue, water (15 mL) was added,
and the resultant mixture was then extracted with ethyl acetate
(20 mL). The organic layer was washed with brine (10 mL), dried
over anhydrous sodium sulfate, and then concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (75% ethyl acetate/hexane). An aliquot (520 mg) of
the obtained compound (530 mg) was dissolved in dichloromethane
(5.0 mL}. To the solution, N,N-diisopropylethylamine (847 ML) and
chloromethyl methyl ether (264 pL) were added, and the mixture was

stirred at room temperature for 1.5 hours. To the reaction mixture,
an aqueous saturated ammonium chloride solution (20 mL) was added,
and the resultant mixture was extracted with ethyl acetate (20 mL).
The organic layer was washed with an aqueous saturated ammonium
chloride solution (20 mL) and brine (20 mL), dried over anhydrous
sodium sulfate, and then concentrated under reduced pressure. The
residue was purified by silica gel column chromatography (20%

ethyl acetate/hexane). An aliquot (440 mg) of the obtained
compound (446 mg) was dissolved in a solution of methylamine in
methanol (40%, 5.0 mbL), and the mixture was stirred at room
temperature for 20 minutes. The reaction mixture was concentrated
under reduced pressure, and the residue was then dissclved in DMF
(9.0 mL). To the solution, Potassium carbonate (290 mg), potassium
iodide (17 mg), and (chloromethyl)cyclopropane (107 LL) were added,

and the mixture was stirred at 90°C for 16 hours. The reaction
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4. 39-4. 45(1H TO 4. 69-4. 79(2H, m, 4. 99(2H, s), 5. 60( 111, dd, J
8. 1,0.8Hz),6. 91-7. 08(3H m), 7.26-7
31( 1H M, 7. 63( 1H dd, J = THOO65E(F) 041912

mixture was cooled to room temperature, and water (30 mlL) was
added thereto, and the resultant mixture with ethyl acetate (30
mL}. The organic layer was washed with water (20 mL) and brine (20
mL) , dried over anhydrous sodium sulfate, and then concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (20% ethyl acetate/hexane) to obtain the
titled compound (312 mg) as a pale yvellow oil.

[0097]

Example 1

Synthesis of N- (3- (cyclopropylmethoxy)benzyl)-3-((2,4-dioxo-3,4-
dihydropyrimidin-1{2H) -yl)methoxy) propane-1-sul fonamide

[0098]

[Formula 15]

oy
o VQ%

[0099]

The N-(3- (cyclopropylmethoxy)benzyl) -
{(methoxymethoxy)propane-1-sulfonamide (6.8 g) obtained in
Reference Example 20 wag dissolved in dichloromethane (20 mlL). To
the solution, a solution of boron trichloride (hereinafter
referred to as BCl;) in dichloromethane (1.0 M, 6.7 mL) was added
at 0°C, and the mixture was stirred at room temperature for 1.5
hours. The reaction mixture was concentrated under reduced
pressure, and the residue was dissolved in 1,2-dichloroethane
(hereinafter referred to as DCE, 25 mL).

[0100]
2,4-Bis{trimethylsilyloxy)pyrimidine (7.1 g} obtained

according to a method described in the document {(Nucleosides &
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8.
11

|,0.8Hz), 7. 73(1H d, J=8. 6 Hz), 11. 3(111, brs) Foam

THOO65E(F) 041912

Nucleotides, 4, 565-585 (1985)) was dissolved in DCE (150 mL). To
the solution, the DCE solution (25 mL) of the above residue and
iodine (180 mg) were added, and the mixture was heated to reflux
at 95°C for 3.5 hours. The reaction mixture was cooled to room
temperature, water (350 mL) and an aqueocus saturated sodium
thiosulfate solution (10 mL} were then added thereto, and the
resultant mixture was then extracted with 10% methanol/chloroform
(100 mL x 3). The combined organic layer was washed with brine
(150 mL), dried over anhydrous sodium sulfate, and then
concentrated under reduced pressure. The residue was purified by
silica gel column chromatography (100% ethyl acetate) to obtain
the title compound (3.5 g, yield: 42%) as a white solid.
[0101]
'H-NMR (CDC1li) & (ppm): 0.30-0.39 (2H, m), 0.57-0.68 (2H, m), 1.20-
1.31 (1H, m}), 1.96-2.09 (2H, m), 3.0 (2H, t, J=7.2 Hz), 3.57-3.64
(2H, m), 3.81 (2H, d, J=6.9 Hz), 4.25 (2H, d, J=6.1 Hz), 4.89 (1H,
brg), 5.09 (2H, s), 5.75 (1H, dd4, J=7.9, 1.8 Hz), 6.76-6.%0 (3H,
m), 7.20-7.29 (2H, m), 8.90 (1H, brs)
[0102]
Example 2 to Example 18

The following compounds were synthesized according to the
method of Example 1 from the compounds obtained in Reference
Examples 21 to 37, respectively. The results are shown in the
following tables.
[0103]
Example 2
(R) -N-(1-(3-({cyclopentyloxy)phenyl)ethyl)-3-((2,4-dioxo-3,4-~
dihydropyrimidin-1 (2H) -y1l) methoxy) propane-1l-sulfonamide

Example 3
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30

54 (CDCL3) 1.01(611,d,J =6.8 Hz), 1.52(3H,

d, J=7.0Hz), 1. 82-1. 96(211,in), THO06SE(F) 041912

3-((2,4-dioxo-3,4-dihydropyrimidin-1 (2H) -yl)methoxy) -N- ((R) -1- (3-
{{R) -tetrahydrofuran-3-yloxy)phenyl)ethyl)propane-1-sulfonamide
Example 4

N-(3- (cyclopropylmethoxy) -4-fluorobenzyl) -3-((2,4-dioxo-3,4-
dihydropyrimidin-1 (2H) -yl)methoxy)propane-1-sulfonamide

Example 5

(R} -N-(1-(3- (cyclopropylmethoxy) -4-fluorophenyl}ethyl}-3-((2,4-
dioxo-3,4-dihydropyrimidin-1 (2H) -yl) methoxy) propane-1-sulfonamide
[0104]

Example 6
N-(1-(3-(cyclopropylmethoxy)phenyl)ethyl)-3-({2,4-dioxo-3,4-
dihydropyrimidin-1 (2H) -yl) methoxy)propane-1l-sulfonamide

Example 7

N- (3~ (cyclopentyloxy)benzyl) -3-((2,4-dioxo-3,4-dihydropyrimidin-
1(2H) -yl)methoxy)propane-l-sulfonamide

Example 8

(R) -N-(1- (3-(cyclopropylmethoxy) -4-fluorophenyl)propyl) -3-((2,4-
dioxo-3,4-dihydropyrimidin-1 (2H) -y1l) methoxy) propane-1-sulfonamide
Example 9

(R) -N-(1-(3-{cyclopentyloxy) -4-fluorophenyl)ethyl)-3-((2,4-dioxo-
3,4-dihydropyrimidin-1(2H) ~yl)methoxy) propane-1-sulfonamide
[0105]

Example 10
(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H) -y1l)methoxy) -N- (1- (3 -
(2,2,2-trifluoroethoxy)phenyl}ethyl)propane-1-sulfonamide

Example 11
(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1{2H) -yl)methoxy) -N- (1- (3-
isobutoxyphenyl) ethyl)propane-1l-sulfonamide

Example 12
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2. 00-2. 09(111,m),2. 65-2. 90(211, in),3. 48-3.
59(2H, m), 3. 71( 2H, d, J =6.5 Hz), 4. 50-4. 57(111, M, 50d r o a0

3-{(2,4-dioxo-3,4-dihydropyrimidin-1(2H) -y1l)methoxy}-N- ( (R} -1- (3~
((8) -2-methylbutoxy)phenyl)ethyl)propane-1-sulfonamide

[0106]

Example 13

(R} -N-(1-(3-(2,2-difluoroethoxy}phenyl)ethyl)-3-((2,4-dioxo-3,4~
dihydropyrimidin-1 (2H} -y1l)methoxy) propane-1-sulfonamide

Example 14
(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1 (2H) -y1) methoxy) -N- (1- (3~
(tetrahydro-2H-pyran-4-yloxy) phenyl)ethyl) propane-1-sul fonamide
[0107]

Example 15

(R} -3-((2,4-dioxo-3,4-dihydropyrimidin-1 (2H) -y1l)methoxy) -N- (1-{(4-
fluoro-3-(2,2,2-trifluorcethoxy) phenyl)ethyl)propane-1l-sulfonamide
Example 16

(R)-N-(1-(3-(2,2-difluoroethoxy) -4-fluorophenyl)ethyl)-3-((2,4-
dioxo-3,4-dihydropyrimidin-1 (2H) -yl)methoxy) propane-1-sulfonamide
Example 17

(R)-N-(1-(3-(allyloxy)phenyl) ethyl)-3-((2,4-dioxo-3,4-
dihydropyrimidin-1 (2H) ~y1l)methoxy) propane-1l-sulfonamide

Example 18

(R) -N- (1-(3- (cyclopropylmethoxy)phenyl)ethyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1 (2H) -y1)methoxy) propane-1-sulfonamide

54/9%96



(211, s), 5.50(111, d, J=7. OHz) , 5.75(111,d,J =7.8Hz), 6. 79-6. 90

(3H, M, 7. 17-7.29(2H m, 8. 90 THOO6SE(F) 041912
[0108]
[Table 5]
Example ?\t.:nraf;:llf Product Yje[d ‘H—NMR 6 (ppm)
No. (/8)
2 21 44 |(CDCly)

o 1.53 (3H, d, J = 6.8 Hz), 1.56-1.98
bO\/*\/§“HT/£::L L (108, m), 2.67-2.78 (IH, m), 2.80-

0 2.91 (1H, m), 3.42-3.60 (2H, m),
4.51-4.63 (2H, m), 4.74-4.89 (1H,
m), 5.05 (2H, s), 5.76 (1H, dd, J =
7.8, 2.2 Hz), 6.77-6.89 (34, m),
7.20~7,27 (2H, m), 8.31 (1H, brs)
Foam

- 41 |(CDCLy)

; 1.52 (3H, d, J = 6.8 Hz), 1.85-1.92
°¢L“to\u,\\,§-ﬂ\rJ::]\OME:EO (2H, w), 2.10-2.29 (2H, m), 2.68-

o 2.88 (2H, m), 3.43-3.56 (2H, m),

3.89-4.04 (4H, m), 4.53-4.61 (1H,
m), 4.92-4.96 (14, m), 5.05 (2H, s),
5.12 (1H, d, J = 7.0 Hz), 5.76 (1,
d, J = 8.1 Hz), 6.75-6.92 (3H, m),
7.20-7.29 (2H, m), 9.11 (l1H, brs)
Foam

4 23 g 2 7 |(CDCl,)
h F 0.31-0.40 (2H, wm), 0.55-0.69 (24,
0 1Lk,n\,§—ﬂ\,[::[;,«\<7 m, 1.19-1.36 (5, m), L1 90-2.10

o (2H, m), 2.98 (@H, t, J = 7.8 Hz),
3.62 (2H, t, J = 5.9 Hz), 3.87 (2H,
d, J=6.8Hz), 421 (2H, d, J =5.9
Hz), 5.09 (2H, s), 5.28-5.39 (1N,
m, 577 (14, d, J = 7.8 Hz), 6.77-
7.09 (3H, m), 7.29 (iH, d, J =
Hz), 9.51 (1H, brs)
Foam
5 24 o 46 |{CDCLy)

HNJ%] F 0.31-0.38 (2H, m), 0.59-0.69 (2H,

m), 1.20-1.38 (1H, m), 1.52 (3H, d,
J = 6.8 Hz), 1.80-1.98 (2H, m),
2.51-2.88 (2H, m), 3.53 (2H, t, J =
5.9 Hz), 3.88 (@H, 4, J = 7.0 Hz),
4.51-4.62 (1H, m), 5.06 (2H =),
5.14 (1H, d, J = 6.8 Hz), 5.77 (1H,
dd, J = 8.1 Hz, 1.6 Hz), 6.85-7.11
(3H, m), 7.29 (1H, d, J = 7.0 Hz),
9.12 (1H, brs)
Foam

Q
<
§°
=9=0
ZL

2

Q
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(1H, brs) Foam 12 31 0 0=En=0 z-( O 48 (CDC13)
=7.4 Hz), 1.02(311,
[0109]
[Table 6]
1 —
— product Yieig | HTNMR 8 (ppm)
No. (%)
6 25 ¢ 52 [(CDCLy)
'j'\ | o 0.31-0.38 (24, m), 0.59-0.67 {(2H,
¥ Yoo ~_iN o~ m, 1.19-1.30 (1H, m), 1.52 (H, d,
o J = 6.8 Hz), 1.78-2.00 (2B, wmw),
2.63-2.94 (2H, m), 3.44-3.59 (2H,
m), 3.81 (2H, d, J = 6.8 Hz), 4.51-
4.62 (IH, m), 4.84-4.91 (U, m),
5.06 (2H, s), 5.14 (14, d, J = 6.8
Hz), 5.77 (1Y, -dd, J = 8.1, 2.2 Hz),
6.85-7.05 (3H, m), 7.20-7.30 (2H,
m), 8.69 (1H, brs)
Foam
7 286 38 |[{cpCly
1.68-1.97 (8H, m), 1.98-2.16 (2N,
M m), 2.92-3.08 (24, m), 3.60-3.69
0)\“0 Q—H\/@\ /O (2H, w), 4.25 (24, d, J = 6.1 Hz),
LOS~3 o 4.744.79 (24, m, 501 (%H s,
576 (IH, dd, J = 7.9, 2.1 Hz),
6.78-6.90 (3H, m), 7.19-7.29 (2N,
m), 8.66 (1H, brs)
Foam
8 27 o 4 4 |[{CDCI,)
jﬁ o F 0.32-0.39 (24, m), 0.63-0.71 (24,
o T,owg-ﬁ\(@‘),\v m), 0.89 (3M, t, J = 7.3 Hz), L.20-
0 1.38 (1H, m), 1.71-1.99 (4H, m),
2.53-2.890 (2H, m), 3.41-3.50 (24,
m), 3.88 (2H, d, J = 7.1 Hz), 4.21-
4.38 (4, m), 5.04 (2H, s), 5.12
(iH, d, J=7.1Hz), 578 (14, dd, J
= 7.8, 2.0 Hz), 6.75-7.09 (34, m),
7.20 (14, d, J = 7.9 Hz), 8.97 (1H,
brs)
Foam
9 28 4 0 |(CDCly)
1.52 (3H, d, J = 7.0 Hz), 1.61-1.70
HNY . (2, m), 1.76~2.00 (8H, m), 2.65~
P 9 i Je 2.90 (2, w, 3.53 (M, t, J = 5.9
e ”)/go Hz), 4.52-4.61 (IH, m), 4 774,85
(1, m), 5.05 (2H, s), 5.06-5.11

(14, m), 6.77 (14, 44, J = 8. 1, 2.2
Hz), 6.92-7.04 (3H, m), 7.19 {1H, d,
J=8.1Hz), 9.04 (1H, brs)

Foam
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d,J = 6.8 Hz),1.53(314,d,J = 6.8 Hz),1. 54-1. 62(211,m),1. 80-1.

93 311, m,2. 67-2. 88(211,m, 3. 47- 3. 56(211,m, 3, 71-3,
88(2H,rr§, m)4. 53-4. 62(111,m),5. 05(211,s), THOO65E(F) 041912
[0110]
[Table 7]
. TH-NMR & (ppm)
Example IESLTSIL; Product '\({;/e;d 7P
No. (]
10 (29 46 |(DMSO-dg)
9 1,37 (3H, d, J = 6.8 Hz), 1.69-1.80
RN (2H, m), 2.58-2,70 (14, m), 2.72-
Aw, L 2.88 (H, m, 3.31-3.46 (2, m,
PO o cF, 4.39-4.45 (1H, m), 4.69-4.79 (2H
m), 4.99 (2H, s), 5.60 (1H, dd, J =
8.1, 0.8 Hz), 6.91-7.08 (3H, m),
7.26-7.31 (IH, m), 7.63 (1M, dd, J =
8.1, 0.8 Hz), 7.73 (14, d, J = 8.6
Hz), 11.3(1H, brs)
Foam
11 |30 54 |(CBCLy)
0 1.01 (6H, d, J = 6.8 Hz), 1.52 (3H,
HN d, J = 7.0 Hz), 1.82-1.96 (24, m),

Py L 2.4 2.00-2.09 (IH, m), 2.65-2.90 (24,

gadhe oY m), 3.48-3.50 (2H, m), 3.71 (2, d,
J =6.5Hz), 4.50-4.57 (1K, m), 5.04
(2H, s), 5.50 (i, d, J = 7.0 Hz),
5.75 (14, d, J = 7.8 Hz), 6.79-6.90

(34, m), 7.17-7.29 (2H, m}, 8.90

{1H, brs)
Foam
12 131 48 [(CDCly)
o 0.95 (3H, t, J = 7.4 Hz), 102 (3H
ﬁ\' . d, J=6.8 Hz}, 1.53 (34, d, J = 6.8
N oA SN Hz), 1.54-1.62 (24, m), 1.80-1.93
5 H (3H, m), 2.67-2.88 (2H, m), 3.47-
3.56 (24, m, 3.71-3.88 (2H, m),
4.53-4.62 (1, m), 505 {(2H, =),
5.06 (1H, brs), 5.78 (IH, d, J = 7.9
Hz), 6.79-6.92 (3H, m), 7.22-7.31
(2H, m), 9.09 (1H, brs)
Foam
13 |32 4 0 |{(DMSO-dy)
0 1.37 (3H, d, J = 6.8 Hz), 1.61-1.84
WY (2H, m), 2.53-2.67 (I, m), 2.71-
°¢kT,o\,zx\,§~ﬂ\r/[::]\ N 2.90 (I, m, 3.31-3.40 CH m),
& 0" "CiF 4.23-4.46 (3H, m), 4.99 (2H, =),

5.60 (1H, d, J = 7.8 Hz), 6.39 (1H,
tt, J = 54.6, 3.5 Hz), 6.86-7.03
(3H, m), 7.23-7.30 (4, m), 7.82
(14, d, J = 7.8 Kz), 7.73 (U4, d, J
= 8.6 Hz), 11.3 (1H, brs)

Foam
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5.06(1H,brs),5.78(1H,d,J = 7.9 Hz), 6. 79-6. 92(311,m,7. 22-7. 31
(211, m,9. 09(111, brs) Foam 13 32 40 (HWVBO-ci s) THOO65E(F) 041912
[0111]
[Table 8]
Reference Yield IH-NMR § {(ppm)
Example { Example Procuct
No. (%)
14 |33 20 |(cncty)-
1.53 (384, d, J = 7.0 Hz), 1.71-2.10
o (6H, m), 2.64-2.91 (24, m), 3.51-
o H 3.66 (4H, m), 3.92-4.05 (24, m),
"°“/\’§ N‘[’@ ', 4.484.50 (2H, m), 5.06 (2H, o),
5.16 (1H, d, J = 6.8 Hz), 5.76 (1M,
d, J = 81 Hz), 6.81-6.92 (3H, m),
7.21-7.27 (2H, m), 9.22 (I1H, brs)
Foam
15 |34 4 8 |(DMSO-dy)
"j\ i o 1.37 (8H, d, J = 6.8 Hz), 1.69-1.80
T No~&N - (24, m), 2.56-2.90 (2H, m), 3.38-
o 3.43 (2H, m), 4.37-4.48 (H, m),
4.74-4.89 (2H, m), 5.00 {(2H, =),
5.60 (1H, d, J = 7.8 Hz), 7.03-7.09
(1, m, 7.20-7.32 (2H, m), 7.63
(1B, d, J = 7.8 Hz), 7.71 (IH, d, J
= 8.4 Hz), 11.3 (1H, brs)
Foam
16 |35 45 |(DMSO-d,)
0 1.37 (34, d, J = 6.8 Hz), 1.61-1.84
HNY ¢ (2H, m), 2.67-2.90 (2H, m), 3. 42
PN 9 (QH, t, J = 6.2 Hz), 4.31-4.48 (3H
pO\/\,S““ . ' ? ! ’
& 0" "CHF, m), 500 (2H, s), 5.60 (1H, d, J =
7.8 Hz), 6.42 (14, tt, J = 54, 3.5
Hz), 6.98-7.04 (1H, m), 7.16-7.31
(2H, m), 7.64 (1H, d, J = 7.8 Hz),
7.7t (1H, d, J = 8.6 Hz), 11.3 (1H,
brs)
Foam
17 {386 35 |(DMSO-dy)
0 1.35 (3H, d, J = 7.0 Hz), 1.67-1.77
*j"\l (24, m), 2.49-2.60 (IH, wm), 2.75~
Ao 2 ‘[/@ o 2.95 (H, m), 3.253.40 (H, m),
o © 4.36-4.45 (1H, m), 4.52-4.55 (2H,
m, 4.97 (2H, s), 5.24 (IH, d, J =
10.5 Hz), 5.38 (1H, d, J = 16.7 Hz),
5.59 (14, 4, J = 7.8 Hz), 5.95-6.08
(1H, m), 6.78-6.96 (3H, m), 7.17-
7.24 (1H, w), 7.61 (IH, d, J =
Hz), 7.72 (IH, d, J = 8.6 Hz), 11.3
(1H, brs)
Foam
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0 1.37(311,d,J =6.8Hz),1. 61-1. 84 1 ON (211,in),2. 53-2.

67(1H m, 2. 71- ?HO 2. 90(111,m, 3. 31-3. 40(211,tn) 'THOO6SE(F) 041912
[01121]
[Table 9]
Reference ) 'H-NMR 6 (ppm)
Example| Example Product Yield
No. (%)
18 |37 4 0 [(CDCLy _
o 0.31-0.38 (2H, m), 0.59-0.67 (2H,
HN,l] : m), 1.19-1.30 (iH, m), 1.52 (3H, d,

o T,o\,fxng-ﬁ\r/[::lx J = 6.8 Hz), 1.78-2.00 (2H, m),

i i v/ 2.51-2.88 (2H, m), 3.44-3.59 (2H,
m, 3.88 (2H, d, J = 7.0 Hz), 4.51-
4.62 (14, m), 5.06 (2H, s}, 5.14
(H, d, J = 7.0 Hz), 5.77 (14, d, J
= 7.8 Hz), 6.85-6.99 (8H, m), 7.20-
7.30 (2H, m), 9.12 (1H, brs)

Foam

(0113}

Example 19

Synthesis of (R)-N-(1-(3-(cyclopropylmethoxy)phenyl)}propyl)-3-
(2,4-dioxo-3,4-dihydropyrimidin-1 (2H) -yl) propane-1l-sulfonamide
[0114]

[Formula 16]

[0115]

The (R)-N-({1-(3-{cyclopropylmethoxy)phenyl)}propyl) -3-hydroxy-
N- (methoxymethyl) propane-l-sulfonamide (4.5 g) obtained in
Reference Example 38 was dissolved in THF (70 mL). To the solution,
triphenylphosphine (4.48 g) and 3-benzoylpyrimidine-2,4 (1H, 3H) -
dione (3.6 g) obtained according to a method described in the

document (J. Med. Chem., 50, 6032-6038 (2007)) wexre added, and the
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0 cHF2 4. 23-4. 46(3H,in), 4. 99(2H,s), 5.60(111, d, J
=7.8Hz), 6. 39( 111, tt,J=54. 6,3.5Hz),6. 86-7. 03 THOOGSE(F) 041912

mixture was stirred at room temperature for 5 minutes. To the
reaction mixture, a solution of DEAD in toluene (2.2 M, 7.6 mL)
was gradually added dropwise, and the mixture was stirred at room
temperature for 4 hours. The reaction mixture was concentrated
under reduced pressure, and the residue was then purified by
silica gel column chromatography (70% ethyl acetate/hexane). The
obtained compound was dissolved in a solution of methylamine in
methanol (40%, 80 mL), and the mixture was stirred at room
temperature for 30 minutes. The reaction mixture was concentrated
under reduced pressure, and the residue was then purified by
silica gel column chromatography (100% ethyl acetate). The
obtained compound was dissolved in dioxane (25 mL). To the
solution, a hydrochloric acid-dioxane solution (4.0 M, 25 mL) was
added, and the mixture was stirred at room temperature for 1 hour.
The reaction mixture was neutralized by the addition of an agqueous
saturated sodium bicarbonate solution (40 mL) at 0°C, and was then

extracted with ethyl acetate (50 mL x 2)}. The orxganic layer was

washed with brine (50 mL), dried over anhydrous sodium sulfate,
and then concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (100% ethyl acetate)
to obtain the title compound (2.0 g, yileld: 39%).

[0116]

'H-NMR (CDCl;) & (ppm): 0.35-0.38 (2H, m), 0.62-0.70 (2H, m), 0.90
(3H, t, J=7.3 Hz}, 1.22-1.32 (1H, m), 1.75-2.01 (4H, m), 2.53-2.64
(2H, m), 3.57-3.79 (2H, m}), 3.80 (2H, d, J=6.8 Hz), 4.26-4.32 (1H,
m), 4.80 (1H, brs), 5.65 (1H, d, J=7.8 Hz), 6.82 (2H, 4, J=7.0 Hz),
7.10 (1H, 4, J=7.8 Hz), 7.22-7.29 (2H, m), 92.11 (1H, brs)

[0117]

Comparative Compound 1
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(311,in),7. 23-7. 30(111,in),7. 62 (1H,d,J =7.8
Hz), 7.73(111,d, J = 8.6 Hz), 11.3(111, brs) THI0065E(F) 041512

Synthesis of 3- (cyclopropylmethoxy) -N- (1-(3-((2,4-dioxo-3,4-
dihydropyrimidin-1 (2H) -

vl)methoxy) propyl) cyclopropyl) benzenesul fonamide

[0118]

[Formula 17]

Q

Huﬁﬁ

-
OAT/O\/\XN_@ d w
Ho

[0119]

The 3- (cyclopropylmethoxy)-N-(1-(3-
(methoxymethoxy) propyl)cyclopropyl)benzenesulfonamide (308 mg)
obtained in Reference Example 39 was dissolved in dichloromethane
{1.0 mL). To the soluticon, a solution of BCl; in dichloromethane
(1.0 M, 300 pL) was gradually added at 0°C, and the mixture was
stirred at room temperature for 2 hours. The reaction mixture was
concentrated under reduced pressure, and the residue was then
dissolved in DCE (8.0 mL). To the mixture, 2,4-
bis(trimethylsilyloxy)pyrimidine (319 mg) obtained according to a
method described in the document (Nucleosides & Nucleotides, 4,
565-585 (1985)) and iodine (8.0 mg) were added, and the mixture
was heated to reflux at 93°C for 1.5 hours. The reaction mixture
was cooled to room temperature, an agueous saturated sodium
bisulfite solution (5.0 mL) was then added thereto, and the
resultant mixture was then extracted with ethyl acetate (20 mi).
The organic layer was washed with brine (10 mL), dried over
anhydrous sodium sulfate, and then concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography {(90% ethyl acetate/hexane) to obtain the title
compound (210 mg, yield: 56%) as a pale yellow gum.

[0120]
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Foam THOO65E(F) 041912 [Table 8] Exanpl e Reference Exanple No
Product Yi el d (0/<) 11-1-NVR5 (p pm) 14 33 20 (CDC13) o
53(311,d,J =7.0 Hz),1. 71-2. 10 (611, m),2. 64-2. 91(2H, Fﬁ906§}3(§1041912

H-NMR (DMSO-d¢) & (ppm): 0.30-0.37 (4H, m), 0.50-0.60 (4H, m),
1.18-24 (3H, m), 1.46-1.52 (2H, m), 3.21-3.27 (2H, m), 3.85 (2H, d,
J=6.9 Hz), 4.97 (2H, s), 5.59 (1H, 4, J=7.9 Hz)}), 7.12-7.16 (1H, m),
7.24-7.32 (2H, m), 7.40-7.46 (1H, m), 7.61 (1H, d, J=7.9 Hz), 8.04
(1H, brs), 11.30 (1H, brs)

[0121]

Test Example 1 (Human dUTPase inhibitory effect)

The inhibitory activity of these compounds of the present
invention against human dUTPase was determined by measuring the
production of [5-%H]deoxyuridine monophosphate (hereinafter,
referred to as [5-°H]dUMP) from [5-°H]deoxyuridine triphosphate
(hereinafter, referred to as [5-°H]dUTP) according to a method
shown below.

Specifically, 0.2 mL in total of a solution containing 0.02 mL
of 1 uM dUTP (including 588 Bg/mL [5-’H]dUTP}, 0.05 ml of a 0.2 M
Tris buffer solution (pH 7.4), 0.05 mL of 16 mM magnesium chloride,
0.02 mL of 20 mM 2-mercaptoethancol, 0.02 mL of a 1% aqueous
solution of fetal bovine serum-derived albumin, 0.02 mL of varying
concentrations of test compound solutions or pure water as a
control, and 0.02 mL of a solution of human dUTPase, which is
expressed in E. coli and then purified, was incubated at 37°C for
15 minutes. After the incubation, the solution was heated at 100°C
for 1 minute to terminate the reaction, followed by centrifugation
at 15000 rpm for 2 minutes. An aliquot (150 pL} of the supernatant
obtained by centrifugation was analyzed using an Atlantis dC18
column {(manufactured by Waters Corp., 4.6x250 mm) and a high-
performance liquid chromatograph (manufactured by Shimadzu Corp.,
Prominence). Samples were analyzed at a flow rate of 0.8 mL/min
for 30 minutes by a gradient from a 4:6 mixed solution A (10 mM

potassium dihydrogen phosphate {(pH 6.7), 10 mM tetrabutylammonium,
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ON1 19 H40 t...0........ ---A-N 3.66(4H,m,3. 92-4. 05(2Ha), O
4. 48-4. 59(211,m,5. 06(2EL,s), 5.16(1H d,J = 6.8 Hz), .g6$1H 01512
d,J =8.1Hz),6. 81-6. 92(311,m), 7.21-7. 27(2H,n), 9. 22( 1 THOEPEY) 0419

and 0.25% methanol) and a solution B (50 mM potassium dihydrogen
phosphate (pH 6.7}, 5.6 mM tetrabutylammonium, and 30% methanol)
to the 100% of solution B. The eluate was mixed with a
scintillator (manufactured by PerkinElmer Co., Ltd., Ultima-Flo
AP) at a 1:2 ratio, and the radiocactivity of [5-°H]dUMP {(RT 10.2
min} was detected by Radiomatic Flow Scintillation Analyzer
(manufactured by PerkinElmer Co., Ltd., 525TR).

The inhibitory activity of the test compound was determined
according to the formula shown below. A concentration at which the
test solution inhibits 50% of [5-’H]dUMP production by human
dUTPase is shown as ICsy (UM) in Tables 10.

[0122]
[Number 1.1

Inhibitory rate (%) =
Amount of [5-°H]dUMP in the
presence of test solution (dpm)
Amount of [5-°H]dUMP as control
(dpm)

1- x100

[0123]
The human dUTPase inhibitory activity is shown in the

following table.
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Foam 15 34 o 48 ( DMVSO- 45) INOH. FLO"....... "-N ooF,

1.37(311,d,J = 6.8 Hz),1. 69-1. 80 (211,m),2. 56-2. 90(211,5%]{0(%%%3641912

0 3. 43(211,m),4. 37-4. 48(1H ta), 4. 74-4. 89(2H, M),
00( 214, s),
[0124]
[Table 10]
Compound No. ICs (M) Compound No. 1C, (M)
Compound 1 0.33 Compound 11 - 0.31
Compound 2 0. 06 Compound 12 0.72
Compound 3 0. 46 Compound 13 0.14
Compound 4 0. 64 Compound 14 0.21
Compound 5 0. 09 Compound 15 0.23
Compound 6 0. 49 Compound 16 0.11
Compound 7 0. 27 Compound 17 0.74
Compound 8 0. 03 Compound 18 0. 05
Compound 9 0.04 Compound 19 0. 61
Compound 10 0.23 Comparafive Compound | 0.13

[0125]
Test Example 2 (Enhancing activity of compounds of the present
invention for anti-tumor effect of TS-1)

A human breast cancer cell line MX-1 was transplanted into the
right-sided chest of 5- to 6-week-0ld male BALB/cA Jcl-nu mice.
After transplantation, the major axis (mm) and minor axis (mm) of
the tumor were measured, and the tumor volume (TV) was estimated
by calculation. Using MiSTAT group separation program, the mice
were then divided into individual groups so that the mean TV of
each group is to be equal. The date at which mice were divided
into the groups (n = 5) was defined as day 0.

A test solution for tegafur/gimeracil/oteracil potassium (TS-1,
manufactured by Taiho Pharmaceutical Co., Ltd.) single
administration group, containing 0.5% hydroxypropylmethyl

cellulose, 2.5% dimethylacetamide, 2.5% Tween 80, and 10%
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5.60(111,d,J =7.8 Hz),7. 03-7. 09 (111, M, 7. 20-7. 32(211,m, 7.
63 (111, d, J=7. 8Hz), 7. 71( 111, d, J = 8.4 Hz), 11.3(111, br
Foam 1l 6 3 5 ' 4 5 Rii8dssE ) 041912

Cremophor as final concentrations, was prepared, provided at 8.3
mg/kg/day. The dose of TS-1 was represented by the amount of
tegafur (FT).

A test scolution for combined administration group (TS-1 + the
compound of the present invention) was prepared in the same manner
as the aforementioned test solution for the TS-1 single
administration group, specifically, 200 mg/kg/day test drug + TS-1
(8.3 mg/kg/day) in the case of the Compounds 6, 4, 7 and 8 of the
present invention, 100 mg/kg/day test drug + TS-1 (8.3 mg/kg/day)
in the case of the Compounds 19, 9, 2 and 1 of the present
invention, and 200 mg/kg/day test drug + TS-1 (8.3 mg/kg/day) in
the case of the Comparative Compound 1.

Each test solution was orally administered to mouse at 10
mL/kg volume of solution every day for 14 days from day 1.

TV on day 15 was measured, and relative tumor volume (RTV) was
calculated. Then, T/C (%) was calculated according to a formula
described below, and an anti-tumor effect was evaluated. The
results are shown in Figure 1. 1In the figure, the symbol *
indicates that a statistically significant difference was observed

with respect to the TS-1 single administration group.

[0126]
TV (mm®) = (major axis x minor axis?) / 2
T/C (%) = {(mean RTV value of test solution administration group) /

(mean RTV wvalue of control group) x 100
[0127]
Test Example 3 (Enhancing activity of compounds of the present
invention for anti-tumor effect of TS-1)

A human breast cancer cell line MX-1 was transplanted into the
right-sided chest of each of 5- to 6-week-0ld male BALB/cA Jcl-nu

mice, and used in the same manner as the Test Example 2.
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(DMBO-d6) o 1.37(311,d,J = 6.8 Hz),1. 61-1. 84 HI F (211, a),2.
67-2. 90(211,m),3.42 11.0.1-000cPF2 ' o (211,t,J =6.2Hz) 4
48(311, m,5.00(211,s),5.60(111, d, J= 7.8Hz) | 6. 42( 111, tt?ﬁ%ﬁ%@)%‘”glz

A test solution for the TS-1 single administration group was
prepared, in which the dose of TS-1 (10 mg/kg/day) was represented
by the amount of FT. Test solutions for the combined
administration group (TS-1 + the compound of the present
invention) were prepared, so as to be consisted by 300 mg/kg/day
of the Compounds (5, 14, 3, 15, 16 and 17) of the present
invention + TS-1 (10 mg/kg/day), and enhancing activity was
evaluated in the same manner as in Test Example 2. The results are
shown in Figure 2. In the figure, the symbol * indicates that a
statistically significant difference was observed with resgpect to
the TS-1 single administration group.

[0128]
Test Example 4 (Enhancing activity of compounds of the present
invention for anti-tumor effect of 5-FU)

A human ovarian cancer cell line OVCAR-3 was transplanted into
the right-sided chest of each of 5- to 6-week-o0ld male BALB/cA
Jcl-nu mice, and used in the same manner as in Test Example 2.

A test solution for the 5-FU single administration group was
prepared by dissolving 5-FU in a 7% Meylon (pH 9.0) and the dose
of 5-FU was adjusted to 15 mg/kg/day. A test solution containing
the compound of the present invention was prepared by suspension
in 0.5% hydroxypropyl methyl cellulose and the dose of the present
compound is adjusted to 300 mg/kg/day.

In the case of the 5-FU single administration group, the test
solution was subcutaneocusly administered continuously for 14 days
from day 1, using alzet osmotic mini-pump model 2002 (flow rate:
0.5 ul/h). In the case of the combined administration group (5-~FU
+ the compound of the present invention), 5-FU was subcutaneously
administered continuously for 14 days from day 1, using alzet

osmotic mini-pump model 2002 (flow rate: 0.5 pl/h), and the test
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Hz),6. 98-7. 04(1Ha),7. 16-7.31 (211, m,7.64(111,d, J=7. 8Hz),
Z?Z#ﬁilgbdéj5_8'6FE)’11'3(111’ brs) Foam1l 7 3 6 tzTﬁB&%8a§04un2

sclution containing the compound of the present invention was
orally administered to each mouse at 10 mL/kg volume of solution
every day. Enhancing activity was evaluated in the same manner as
in Test Example 2. The results are shown in Figure 3. In the
figure, the symbol * indicates that a statistically significant
difference was observed with respect to the 5-FU single
administration group.

[0129]

Test Example 5 (Enhancing activity of compounds of the present
invention for anti-tumor effect of capecitabine)

A human breast cancer cell line MX-1 wag transplanted intoc the
right-gided chest of each of 5- to 6-week-o0ld male BALB/cA Jcl-nu
mice, and used in the same manner as in Test Example 2.

A test solution for the capecitabine single administration
group was prepared by suspending capecitabine in 0.5%
hydroxypropyl methyl cellulose and the dose of the capecitabine
was adjusted to 270 mg/kg/day. A test solution containing
capecitabine and the compound of the present invention was
prepared by suspending the two compounds in 0.5% hydroxypropyl
methyl cellulose and the dose of the two compounds were adjusted
to 300 mg/kg/day of the compound of the present invention and 270
mg/kg/day of capecitabine. Enhancing activity was evaluated out in
the same manner as in Test Example 2. The resulits are shown in
Figure 4. In the figure, the symbol * indicates that a
statistically significant difference was observed with respect to
the capecitabine single administration group.

[0130] '
Test Example 6 (Enhancing activity of compounds of the present

invention for anti-tumor effect of FdUrd)
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( HVBO- d5) 1.35(3H,d,J = 7.0 Hz),1. 67-1. 77 (211, m, 2. 49-2.
60(111,m, 2. 75- 2. 95M,m), 3. 25-3. 40(2H M, . 36-4.
45(111,m, 4. 52-4. 55(211, a),4.97(2H,s), 5. 24(1H, d, J= THOO65E(F) 041912

A human breast cancer cell line MX-1l was transplanted into the
right-sided chest of each of 5- to 6-week-0ld male BALB/cA Jcl-nu
mice, and used in the same manner as in Test Example 2.

A test solution for the 5-fluoro-2'-deoxy-uridine (FdUxd)
single administration group was prepared by dissolving FdUrd in a
saline and the dose of the FdUrd was adjusted to 250 mg/kg/day. A
test solution containing the compound of the present invention was
prepared by suspending the present compound in 0.5% hydroxypropyl
methyl cellulose and the dose of the present compound was adjusted
to 300 mg/kg/day.

In the case of the FdUrd single administration group, the test
solution was administered intravenously for 3 days from day 1. In
the case of the combined administration group ({(FdUrd + the
compound of the present invention), FdUrd was administered
intravenously for 3 days from day 1, and the test solution
containing the compound of the present invention was orally
administered to each mouse at a dose of 10 nmL/kg every day for 3
days from day 1. On day 15, enhancing activity was evaluated in
the same manner as in Test Example 2. The results are shown in
Figure 4. In the figure, the symbol * indicates that a
statistically significant difference was observed with respect to
the FdUrd single administration group.

[0131]
Test Example 7 (Enhancing activity of compounds of the present
invention for anti-tumor effect of pemetrexed)

A human breast cancer cell line MX-1 was transplanted into the
right-sided chest of each of 5- to 6-week-old male BALB/cA Jcl-nu
mice, and used in the same manner as in Test Example 2.

A test solution for the pemetrexed single administration group

was prepared by dissclving pemetrexed in a saline and the dose of
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(111,n0 ,6. 78-6. 96(311,m,7. 17- 7. 240110, m, 7. 61( 11 e A 841010

10.5 Hz),5.38(1H, d,J = 16.7 Hz), 5.59(111,d,J =7.8Hz),5. 95-6. 08
7.
Hz),7.72(ill,d,J =8.6Hz), 11.3 (111, brs)

the pemetrexed was adjusted to 25 mg/kg/day. A test solution
containing the compound of the present invention was prepared by
suspending the present compound in 0.5% hydroxypropyl methyl
cellulose and the dose of the present compound was adjusted to 300
mg/kg/day.

With regard to the pemetrexed single administration group, the
test solution was administered intravenously on day 1 and day 8.
With regard to the combined administration group (pemetrexed + the
compound of the present invention}, pemetrexed was administered
intravenously on day 1 and day 8, and the test sclution containing
the compound of the present invention was orally administered to
each mouse at 10 mL/kg volume of solution every day for 14 days
from day 1. Enhancing activity was evaluated in the same manner as
in Tesgst Example 2. The results are shown in Figure 4. 1In the
figure, the symbol * indicates that a statistically significant
difference was observed with respect to the pemetrexed single
administration group.

[0132]
Test Example 8 (Enhancing activity of compounds of the present
invention for anti-tumor effect of UFT)

A human breast cancer cell line MX-1 was transplanted into the
right-sided chest of each of 5- to 6-week-old male F344N Jcl-rnu
rats, and used in the same manner as in Test Example 2.

A test solution for the tegafur/uracil (UFT, manufactured by
Taiho Pharmaceutical Co., Ltd.} single administration group was
prepared by suspending UFT in 0.5% hydroxypropyl methyl cellulose,
the dose of UFT was 30 mg/kg/day which was represented by the
amount of FT. A blended test solution containing UFT and the
compound of the present invention was prepared by suspending the

two compounds in 0.5% hydroxypropyl methyl cellulose and the dose
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Foam THOO65E(F) 041912 [0112] [Table 9] Exanple Reference Exanple No

Product Yield (% 11-1-NVR3 (P Pm 18 37 0 ato=o0 \zc 2-6 40
( CDC13) THO065E(F) 041912

of the two compounds is adjusted to 300 mg/kg/day of the compound
of the present invention and 30 mg/kg/day of UFT.

With regard to the UFT single administration group, the test
solution was orally administered every day for 21 days from day 1.
With regard to the combined administration group (UFT + the
compound of the present invention) as well, the test solution was
orally administered every day for 21 days from day 1. On day 22,
enhancing activity was evaluated in the same manner as in Test
Example 2. The results are shown in Figure 4. In the figure, the
symbol * indicates that a statistically significant difference was
observed with respect to the UFT single administration group.
[0133]

Test Example 9 (Toxicity and efficacy of compound of the present
invention)

For the purpose of safety assesment of the combined use of an
anti-tumor agent with the compound of the present invention, the
toxicity and anti-tumor effect when a high dose of the compound of
the present invention was used in combination with the anti-tumor
agent were evaluated.

A human stomach cancer cell line SC-6, a human colon cancer
cell line L8174T, and a human pancreatic cancer cell line CFPAC-1
were transplanted into the right-sided chest of each of 5- to 6-
week-0ld male BALB/cA Jcl-nu mice. After transplantation of each
tumor, the major axis (mm) and minor axis (mm) of the tumor were
measured, and the tumor velume (TV) was estimated by calculation.
Using MiSTAT program, the mice were then divided into individual
groups to adjust the mean TV of each group is to be egual. The
date at which mice were divided into the group (n = 5) was defined

as day 0.
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0. 31-0. 38(2H,m,0. 59-0. 67(211,
m,1.19-1.30(ill,in),1.52(311,d, 3=6.8Hz), 1. 78-2. 00(2H m,

2. 51-2. 88(2H, M, 3. 44-3.59(2H, m,3.88(2H,d,.J. =7.0 FE@%E(F%R‘HW
4. 62(114,m,5.06(211,s),5. 14

A test sclution for the TS-1 single administration group was
prepared using 0.5% hydroxypropyl methyl cellulose, and the dose
of TS-1 was adjusted to 10 mg/kg/day as the amount of FT.

A test solution for the combined administration group (TS-1 +
the compound of the present invention) was prepared in the same
manner as for the test solution for the single TS-1 administration
group, so as to be consisted of the compound of the present
invention (600 mg/kg/day) + TS-1 (10 mg/kg/day) .

The test solution was orally administered to each mouse at 10
mL/kg volume of solution every day for 14 days from day 1.

In the toxicity, body weight change was measured over time.
The mean body weight change rate [body weight change, BWC (%}] on
day 15 to day 0 was calculated according to the following formula.
[0134]

BWC (%) = [(BW on Day 15) - (BW on Day 0)] / (BW on Day 0) x 100
[0135]

In the case of anti-tumor effect, TV was measured, a relative
tumor volume (RTV) to day 0 was calculated, and anti-tumor effect
was evaluated. The results are shown in Figures 5 to 7. In the
figures, the symbol * indicates that a statistically significant
difference was observed with respect to the TS-1 single

administration group.

[0136]
TV (mm®) = (major axis x minor axis?®) / 2
T/C (%) = (mean RTV value of test solution administration group) /

(mean RTV value of control group) x 100
[0137]

As shown in Figure 1 to Figure 4, the uracil compound of the
formula (I) or a salt thereof has a significantly enhancing

activity on the anti-tumor effects of anti-tumor agents, in
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(1H,d, J

20-

Synthesis of (R -N-(1-(3-(cyclopropyl net hoxy) phenyl) propyl)

7.0 Hz),5.77(111,d, 3 =7. 8Hz),6. 85-6. 99(314,in), 7.

7. 30(2H M, 9. 12(1H, brs) Foam [0113] Exanple _%1219065E(F)041912

(2, 4-di oxo- 3, 4-di hydropyri m di n-1(2H) -yl ) propane-| - sul fonam de [0114]
[ Formula 16] HN ONfj O H '

particular, antimetabolites. On the other hand, as is shown in
Table 10, although Comparative Compound 1 also has strong dUTPase
inhibitory activity, enhancing activity was not observed. Moreover,
as shown in Figure 5 to Figure 7, body weight loss in the case of
the combined use of the uracil compound of the formula (I) or a
salt thereof with an anti-tumor agent was not different f£rom that
in the case of single administration of anti-tumor agent, and thus,
it was found that the uracil compound of the formula (I) or a salt
thereof could enhance the anti-tumor effect of the anti-tumor

agent without toxicity.

[0138]

Test Example 10 (Study 1 regarding molar ratio of combined
compounds necessary for enhancing anti-tumor effects)

The combination ratio between the compound of the present
invention and TS-1 necessgary for achieving anti-tumor effect
potentiating effect, when the two compounds are used in
combination, was evaluated in mice.

A human breast cancer cell line MX-1 was transplanted into the
right-sided chest of each of 5- to 6-week-0ld male BALB/cA Jcl-nu
mice. After transplantation of the tumor, the major axis {(mm) and
minor axis (mm) of the tumor were measured, and the tumor volume
(TV) was calculated. Using MiSTAT program, the mice were then
divided into individual groups to adjust the mean TV of e&ch group
is to be equal. The date at which mice were divided into
individual group (n = 7) was defined as day 0.

The dose of TS-1 in a test solution for the TS-1 single
administration group was adjusted to 8.3 mg/kg/day which is
represented by the amount of FT. The dose of Compound 2 in a test

solution for the Compound 2 single administration group was set at
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[0115] The

(R -N(1-(3-(cycl opropyl met hoxy) phenyl ) propy1l) - 3- hydr oxyN- ( hax

hyl ) propane-| -sul fonam de (4.5 g) obtained in Reference Exa b%ﬁggé%‘hglz
was dissolved in THF (70 nL). To the solution, triphenyl phosphine

(4.48 g) and 3-benzoyl pyrim dine-2,4(1H, 3H)- dione (3.6 g) obtained
according to_a nethod described in_the docunent (J. Med. Chem, 50,
603218698 "ZF7 R Yiner Enga8eleshngoLHELICOPBOBEEE( PYepaTod2ufiRguPe SHas
stir at_room.te rature _for. 5 mnutes. To the reaction mxture, a
sol uﬁ%ﬁf%&%ﬁ netec&ybler?éal(lflfsﬁ' 7.6 nmL) was gradual |y added

dropwi se, papdsthgoMluxiBhe rwes takbi bbRdiabdr Qe heERehat Bhe ghehpd (Ts-1 +
hours. The reaction m xture was concentrated under reduceg pressure,
and the resipduadvas tohen ppersisite d nivengiilonda wied poapamedc hiro iiteo graaehy
(70% et hyl acet at e/ hexane). The obtai ned conpound was di ssolved in a
sol uf'PoR <SSt %tfﬂﬂ %%@fi%%me‘j( AGHE SOIMOLota @R AdeniDédr & ines e
stir at, _r : ure faQqr 1_Nut es.. r i 0 1 r

conc i B ST ORIeE eR i S5t 88 ife Dot THE o dud e iy o e
puri prredeby Shiieedigel (@2lowm selr, onmicogdranky énlg?ﬁk?/@fa@w +Agetat g 3
The obt ai ned conpound was di ssol ved in dioxane (25 nL). To the

sol utgdig /dalyydr ochl ori ¢ aci d-di oxane solution (4.0 M 25 nL) was

added, and tple m xture was stirred at roomtenperature for 1 hour.
The react FRREnF&Ehr 8OWAE1ABUYREI PERYL By 2 RANAGEPEFINtBf SaRNafaEEGs2t 10

sat u&lgt{gg SRl %‘)ﬁ: arhoRate %gﬁg‘fﬁd_‘&)%y(z;f%r.?&)él %EB,%C_{ d g \%g%ﬁd

extrac wth et acetate he ordani ¢ Taye

washedhwhicindr ke 1658 yvhs @viaedaewer iankhyndr @umes adinthds wisf ate Teamd
then concentrated under reduced pressure. The residue was purified by
si | i Exagellecsl-unfhe hresat bgraphysiiaeass et Rygunees at eln titheobiigure heche

11 1 SKREGOCI SPOSGAFE8. $b95. 30 SEatiiohico 16 61 EIaRMY, Gis6erence vas
LT Rl g B P el MM TR A B
[0139]
Test Example 11 (Study 2 regarding molar ratio of combined
compounds necessary for enhancing anti-tumor effects)

The combihation ratio between the compound of the present
invention and TS-1 necessary for achieving anti-tumor effect
potentiating effect, when the two compounds are used in
combination, was evaluated in rats.

A human breasgst cancer cell line MX-1 was transplanted into the
right-sided chest of each of 5- to 6-week-old male F344N Jcl-rnu
rats. After transplantation, the major axis (mm) and minor axis
(mm) of the tumor were measured, and the tumor volume (TV) was
calculated. Using MiSTAT program, the rats were then divided into
individual groups to adjust the mean TV of each group is to be

equal. The date at which rats were divided into individual group

(n = 5 or 6) was defined as day 0.
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m, 4.80 (1H, brs), 5.65 (1H, d, J=7.8 Hz), 6.82.(2H, d, J=7.0 Hz),

7.10 (1H, d, J=7.8 Hz), 7.22-7.29 (2H m, 9.11 (1H brs) [0117]

Conpar ative Conpound 1 THOO65E(F) 041912 Synthesis of THOO65E(F) 041912
3- (cycl opropyl net hoxy) - N- (1-(3-((2, 4-di oxo- 3, 4-

di hydr opyri m di n- 1( 2H) -

yl ) met hoxy) propyl ) cycl opropyl ) benzenesul f onam de [0118] [Formula 17]
[0119] A t¥Re goleyépvpiepylthet Axy) skngle(gadministration group was

net hoxynmet hoxy).propyl ).cycl opropyl ) benzenesul f onani.de (308 .
bt AP R BRI s S AR R SRRy T SRR 3 TG o ohraH e the
(1. O0gpk. oFOTiNe SSRGS &S U tigd Mgtk Y iy el RRt hang( 1. 0
M 300 pL) was gradually added at OC, "and thé m xture was stirred at

room t enpRr atstesbant2ohovvatalhéngedolki ohencyinbi aedasdmondent-anat e
under reduced pressure, and the residue was then dissolved in DCE

(8. 09FPYIP TFSrRe mitheucemppund ifs the FeepEndi IIvVeRDisi red paepared
ng) obtained _according to net _haod scribed in the docunent.

(NucRBobtes BETErult: a8 Toft a5 AgE rediarr i d bl tay fgr the
ver eradded; nand G M YL 1WRS ﬁ%%e;d siP el b Ale RRE t@¥a bSO the
hours. The réaction m xture was cooled to roomtenperature, an
aqueavsipsandr atfe dtheo giremelnits vinfvene ieaml Jtliocon E5.,0 2%,) 1was$ drer .added
thereto %nd t he resul t ant nvxture was then extracted with ethyl

acet Bgékgzdam) + e lorlddnme/k@/davdas washed with brine (10 nl),

dried ovep,aphydrousosadium sulfatey andapbenseoneantated under s, o
reduced préssuré. The resrdue was purffie y siTrca gel col umm

chr ofYy gl aMme98% 8y idselateeihesanebrt @ gokikgisn kg dakd @, and TV
conmpound (210 ng, yield: 56% as a pale yellow gum [0120]

THOOGBE( Mpasdted? ohl HaMVRs .( DEERa0d By Sa¢ppyr)tyOwd8- 6v3Tuddetl mh, the
0.50-0.60 (4H, m, 1.18-24 (3H, n), 1.46-1.52 (2H, m, 3.21-3, 27 (2H,
m, S2BS Popned, ag=¢PoTASF, Exagpleofd. sThesreguiys age showy ip)Figure
7.1257.16 (1H, m), 7.24-7.32 (2H, m), 7.40-7.46 (1H, m, 7.61 (1H d,
Jz?.g'kt), 8.04 (1H, brs), 11.30 (1H, brs) [0121] Test Exanple 1
(Human dUifPasgei Ahgbiéprynef Ee@bdl *+ indIBgtéBhtBhtoaysBati¥tiyadiy

t hese conpounds of the present invention against human dUTPase was

det esipnedibpniredd dfemgncke wpsodbseryrdovifth- IEppecky ol diwe TS-1
nonophos hatg ghereinatter, referred to as [5-3H dUW) from

[5-3ETH€ Sy BFMAPAE LA PR FRAUE - (herei nafter, referred to as
[5’3W%§&%E) according to a nmethod shown bel ow. Speci fically,

0.2 nL intotal of a solution containing 0.02 nL of 1 gM dUTP

(i nciredtngxa®f1Bghnl (Eoudk] dUFBHarQdi0h fblaflr &a@i2 MfTeombhunkber
solution (pH 7.4), 0.05 nL of 16 mM magnesi um chl oride, 0.02 nL of 20
mMV 2cauEpesplserRErsbary. §2rnenbhnging aggeotivnesl efifests) f et al

bovi ne serumderj ved. al bum 0. 02 nmL of, varyi ng concentyati ons o
Dout "ol So Vet Rt b0 cbakyEen obnd mpouRd "SRGt bE etfeett 4
sol utj . _hu Lch i e d.j.n- .cal d

oot | HREnBLoR ARE EapRestantBic Rkt oRuRl s oeCakhiBvind bnldlclieR
t he sgFattopoveatheatad aff2@C fvhenlthienuve tompeumidsateet heed in

reaction, followed by centrifugation at 15000 rpmfor 2 mnutes. An
al i gevreingpigh) wWRSt R¥adupEefatanMi6Btai ned by centrifugati on was

anal yzed ing an Atlantis dCl8 colu uf actured b ters Corp.

o exo50. iy R R E AL LRTRET Lt | TR QTR S ot RRPL PSR atBLpetine
by Shi gRAzU; GREPcheREORENERER) 0£SAUPLES s WREEKARALY 788 c2baRRYLAWILAL By
of 0.8 nL/mn for 30 mnutes by a gradient froma 4:6 m xed sol ution

A (1Qiodl. paiBisst utnr st dyyDhoigeni ghpspiatea {@H &x7g , (i) ndhd minor axis
tetrabutyl amoni um  THOO65E(F) 041912 and 0. 25% net hanol) and a

sol ulmBh 8% ( shenfmperaysraniarEjdeegeAnghbBphatmorpModune, (FVy wie

tetrabulyh SPIRN 49 409 A0 ML N0, tond N8: JO0%E AL SRLNTLLM: Beg THE: o

individual groups to adjust the mean TV of each group is to be
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[0122] [Number 1] Inhibitory rate (% = Amount of [5-3H dUWP in
o pregenoe gl TSt Solution (o) T Amount of 15 3H 0P, 25800k b
activity is shown in the following table. THOO65E(F) 041912 [0124]
[ Tabl e 10] Conpound No. 1C50 ( y NO Conpound No. |C50 Cui VO Conpound
1 0. 33 Conmpound 11 0. 31 Conpound 2
equal. The date at which mice were divide into individual group (n
= 5) was defined as day O.

A test solution for the capecitabine single administration
group was prepared using 0.5% hydroxypropyl methyl cellulose to
adjust the dose of capecitabine was set at 160, 359 or 809
mg/kg/day.

A test solution for the combined administration group
(capecitabine + the compound of the presgsent invention) was
prepared in the same manner as for the aforementioned test
solution for the capecitabine single administration group, so as
to be consisted of the compound of the present invention (75, 300,
600, 1200 or 1600 mg/kg/day} + capecitabine (160, 359 or 809
mg/kg/day), as shown in the combination in the figure.

Each test solution was orally administered to each mouse at 10
mL/kg volume of solution every day for 14 day from day 1, and
enhancing activity was evaluated in the same manner as in Test
Example 2. The results are shown in Figure 10. In the figure, the
gymbol * indicates that a statistically significant difference was

observed with respect to the corresponding capecitabine sgingle

administration group.
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o000

06 Conpound 12 0. 72 Conpound 3 0. 46 Conpound 13 0. 14 Conpound 4

64 Conpound 14 0. 21 Conpound 5 0. 09 Conpound 15 0. 23 nd 6
49 Conpound 16 0. 11 Conpound 7 0. 27 Conpound 17 0. 74 %@3@@30@912

03 Conpound 18 0. 05 Conpound 9

Claims

1. An anti-tumor effect potentiator comprising, as an active
ingredient, a uracil compound represented by the general formula

(I) or a pharmaceutically acceptable salt thereof:

O
HN
A ¥ I
O N O H 3 M
XN SR

wherein X represents a C;_.s alkylene group and one of methylene
groups constituting the alkylene group is opticnally substituted
with an oxygen atom;

R' represents a hydrogen atom or a Ci.¢ alkyl group; R?® represents a
hydrogen atom or a halogen atom; and R’ represents a Ci;.¢ alkyl
group, a Cp.s alkenyl group, a C;.s cycloalkyl group, a (Cie
cycloalkyl) Ci.¢ alkyl group, a halogeno-C;.¢ alkyl group or a

saturated heterocyclic group.

2. The anti-tumor effect potentiator according to claim 1
comprising, as an active ingredient, a uracil compound or a
pharmaceutically acceptable salt thereof, wherein, in the general
formula (I), X represents an ethylene group or an -0-C;.. alkylene
group;

R' represents a hydrogen atom or a C;.; alkyl group; and R?

represents a hydrogen atom or a fluorine atom.

3. The anti-tumor effect potentiator according to claim 1 or 2
comprising, as an active ingredient, a uracil compound or a

pharmaceutically acceptable salt thereof, wherein, in the general

76/96



0. 04 Conpound 19 0. 61 Conpound 10 0. 23 Conparative Conpound 1 O.

13 [0125] Test Exanple 2 (Enhancing activity of conpounds of the
present invention for anti-tunor effect of TS-1) A hudHACGELR 841912
cancer cell line MX-1 was transplanted into the right-sided chest of

5- to 6-week-old male BALB/cA Jcl-nu mce. After transplantation, the
major axis (m) and mnor axis (m) of the tunor were neasured, and

t he thayleol Une FTVenkessadts wat el e cancun @r assiiy (SHATH: -
group_separation program the mce were then divided into individual
grouﬁ?qgéﬁhat the mean TV of each group is to be equal. The date at
whi chim Y I rqQu = det,i S Q. »2
Aton oriEr et or fogaPe o acii oty Aol Che: aEsrtm (TE 1o ot ®
manufregptrerseth tiay al diviiarddzar maceutdrcal fOmoried . gtcei;ngl e adm ni strati on
group, containing 0.5% hydroxypropyl methyl cellul ose, 2.5%

di mefR@l &ceraRraEenPsSsenNTHECRUBY] HXEUROIR FHOSEBELPYtyd1gTRup, an

Cr final trati d i t 8.3
o kgray Bruteloge SSRURRRC B SRR B S iRartur
(FT) 2,2—dif&uto‘?c%tet§ﬂ/|lmgir%€;f,pra cobingd-igdmdlicdiall YrAfPuR (TS-1 +

t he conpound of the présent invention) was preparéd i'n the sane

manné&e tashiyle cffuorydmentaugned: tee sie tselgtdrapyfrorl. td@ulS- 1 si ngl e
adm ni stration group, specifically, 200 ng/kg/day test drug + TS-1
(8.3 ng/ kg/day) in the case of the Conpounds 6, 4, 7 and 8 of the

i 1.OR, kgl .d TS-1.(8. kg/d i
Phe fase bre hatLsrblinanctactobobeRkahos, pherniblene TACER: fon,
and %@Qp&ﬂ%&&@qaﬁst%%&a@ﬁﬁ@e+iﬂéfbdﬁédiﬂﬂﬂI&¥H¥%D dohdh@scase 0f the

Conpar ati ve Conpound 1. Each test solution was orally

adm phstepreeutdcaddye aatceb@ amliek gaddl drine refo £s oMintlichn iev eryl eddaed droid
days from day 1. TV on day 15 was neasured, and relative tunor
vol ufrBS( RV O8I JrOWP4st ed. Then, T/C (% was cal cul ated according

to a_f a ' th- t s eval uat ed.
The Featl 15 4 B LhBo ey B e B e A - e SRS 9ol -

I ndi gah9arbbgi-imigiat-iIbHakily neitabidi) @aobagic-eeneensas sebser ved
wWith respect to the TS-1 single adm nistration group. [0126] TV (mB)
= (nmaj ofRAxls (k- B noéeyakepantylaxiy) chegpl rethyah-KIV(2ak uéiokot 2st -
sol ut.i,on adniantratiog %roéﬁh / &gean RTV val ue of contral group) x
100 POTFAFOPEELMEIARGHE 28) (AR BREDRE YAREPPREN ~df SLdpaGRdSSof t he
presentqi ng i for-antk- . of el ) Bl_breast _
Cancer Sel T2l ralREC T et hUEREP FLIRERR L T hy} e e [P, R8PS}

each (ef (3R) t eebrubgkirolfdranl-e -BALRLG Ahdah 1N tHyQ¢ prapdnesed sl fohemide
sanme manner as the Test Exanple 2. THOO65E(F) 041912 A test
sol uti dfr {dr (ehel asrapglngtkoxviht 4t Stvarebengy blup3 was2 pt epaeed; 3i 4-

v o, g, 052 BT 1 A9, Tl Kalday) wes ceprasemyed by, the arount
e CoBEUN. ) R TSplop PURSKAGR) MELE RLEOREERL LD 9308 4
of theopoesentdinyapbporiniddnli(26)rylkeedayky)prdpanbancikngd fonamide
aCtIY1tﬁl¥?§(3-(cyclopropylmethoxy)phenyl)ethyl)-3—((2,4—dioxo—3,4—
dihydropyrimidin-1(2H) -y1l)methoxy)propane-1l-sulfonamide
- N-(3-(cyclopentyloxy)benzyl)-3-((2,4-dioxo-3,4-dihydropyrimidin-
1(2H) -yl)methoxy) propane-1l-sulfonamide
- {R)-N-(1-(3-{cyclopropylmethoxy) -4-fluorophenyl)propyl)-3-({(2,4-

dioxo-3,4-dihydropyrimidin-1(2H) -yl)methoxy)propane-1-sulfonamide
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evaluated in the same manner as in Test Exanple 2. The results are
shown in Figure 2. In the figure, the synbol * indicates that a
statistically significant difference was observed with resp@%?mﬁga?ﬁﬂgu
TS-1 single adm nistration group. [0128] Test Exanple 4 (Enhancing
activity of conpounds of the present invention for anti-tunor effect

of 5-FU) A human ovarian cancer cell |ine OVCAR-3 was

t ranspl &Ri e¥-i(ht 63t KeveilghensvdedyehésElvprenbanyl) sthyd) 63nwééR- 61d

mal e BALB/ ¢cA Jcl.-nu m ce,, a used_j.n the ne nner_as.in t .
Beanfiters- 2 et ar G e Bt TR bt - Skt de
gr oup pgepased._ LSS0k VgE z ' 6 0 apd (1-
The st ebh ER BN fad giPiet et v e Ry RoT Ly KL P LR g o
cont dBri{ag 2t, ze tedfawtdetfdxiye phreesan e tihyl 6 ptropansas. —En Fateich il
suspension in 0.59.5 hydroxypropyl methyl cellulose and the dose of
the pre$Bht3codipohindiPEoad) 4seéayesoBYDIHyAKD 44YH) ~v1) meRheKE) clsél-
of t 5-F i ngl e adm,ni stration_grouyp, e _test. solution was
SUbCUCARESHE R ay S ey B PRSI AP RI IS o 11 om day 1,

usi ng ak ¢y 0508} bgo D N gy 1129820 (£ 91 L34 eine OnSupiLh) ( (RD-1-
t he case ggzthe con%ined adﬁ?ﬁ?gﬁfa%ion groépﬁQS?Ffpe+htﬁgiconééu2dl
of t He -fr{esentmethyibutwky ) phiedywia ety o prapanes iy sadfionasti ekeed

continuously for 14 days fromday 1, using al zet osnotic m ni-punp
moder 2002-Ff (bui3al 2 2095E haprpethauyt HaeREd] ethbbede( K3 6299950-3 4~

sol uti,on .cont ai.ni. t f.th resent i_nvention was orally
i R OParaRYEs M AeR -1l R T 26 Mo BB R o MRS s ) Gy
EnhaDCiOﬁ)a§1kYﬁ?¥—&@§x§vﬁlwaaﬁﬂyﬁfo%fﬁiﬁﬁﬂﬁnﬂﬂmﬂﬁ —?§)ﬁ@tﬂ@§%L—N—(l—
Exanple 2. The results are shown in Figure 3. In the figure, e
synbdB -¥ tetdabytes -LHapya ast-dt-iyd bixya bhenyilg eithiydaptr ogeikele scd fnasmide
observed with respect to the 5-FU single admnistration group. [0129]
Test‘Ex&%bT%‘S(%Eﬁh@h%?ﬂg3a%f@%hf@r%PYEbm%ﬁhﬂa%(%ﬁ)fﬂ%)%?Eg%ﬁY)‘N‘(l‘

| venkl 99,05 ANt LUADLSLASE B L EIRIELANIE 1) proBafiuman br east

canc ce S17was “transplante nto ] Chest of
eachgafl £bnatn@gé- week-old mal e BALB/ cA Jcl-nu mce, and used in the
same nmanner as in Test Exanple 2. A test solution for the

capeei t 8B ri#- 61 n{d e (2d?t @i Stvardobhorplpt whsuprephereyl bytknspehdi £y, 4 -

capeci,tabine in. 0.5% hydroxypropyl thyl cellul ose and the se of,
heC G4BT alr AL PXAL Ry H0h Hanc s S50 ) RGBSy RreBeress Grlapnaniae

cont ai nihg_capecit abi ﬁ&%, fal Pk € iavention was
pr epar egﬁgyﬁsggpte%d?éﬁg% e &%ﬁ%%gggﬁ%ﬂgl?n:%Obgzo/éﬁy%?g%(?/p?b%yl met hyl
cel | ghpsarangriheddase (oH)t e ) matheayppudganeene sadifvataddeo 300

ng/ kg/ day of the conpound of the present invention and 270 ng/ kg/ day

of capetk abi hk: (Enheriel vigrery 1 e tlyoxaspleeny Ubeeldy but 31 A (2 hé-dapwo-3, 4-
manner, ts are shown.i.n Figure 4. In

. i Test _EX | 2. h
The B p ez By R ene gt =) Syl RetbSRHAPaBaRie TormusProhdES T oot

differe Oopse 1 r i Lpe;si
R e G A Lo i g R
conpatingarepyrhmipt asentH) nvenpirepaher 1apuilfbuanidef.f ect of FdUrd)
THOOG65E(F) 041912 A human breast cancer cell line MX-1 was
transplanted into the right-sided chest of each of 5- to 6-week-old
mal e BALg&gA Jcl -nu nicg and used in the sane nner gs in Tes#
Exanple 220 aNCI-WIRREL dERG tPBRAT TRV 2 SOTPLDF bt 2" - QboRy TR T Ul ne
(FdUedhpsiial ecadrbnhst £8! hAY GEOURAWAS Br€BAuc:DY Hhasplutngifding
in a safine and the dose of the FdUrd was adjusted to 250 ny/ kg/ day:
A t estceptuabilensaont aheirsgft hadcanpannd -atimblreageasent i nventi on was
prepared by suspending the present conmpound in 0.596 hydroxypropyl

nmet hyl cellul ose and the dose of the present conpound was adjusted to
300 pulkafdayne s rumds &P8q C88E R4 FA iR 09 $nE0L N BRLALLOD.

tumor agent is an antimetabolite.
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THOOG65E(F) 041912 the penetrexed was adjusted to 25 ny/ kg/ day. A test
sol ution containing the conmpound of the present invention was

prepared by suspending the present conpound in 0596 hydroxypHRepyEF) 041912
met hyl cel lul ose and the dose of the present conpound was adjusted to
300 ng/ kg/ day. Wth regard to the penetrexed single

adm ni stration group, the test solution was adm nistered
intravenously on day 1 and day 8. Wth regard to the conbi ned
adnlnlstra ion gro trexed + _the conpound of t prese

verlt: onf b BRE 7 BRBH WAL B RERPEEEPaAE P 8B Gus ISR dag e A -
day t %Qﬁpound of the present
|nveﬁyp%%d s%grg%;a§§éE%%?£EgT f%%ggb h‘%Duse at 10 niL/ kg vol une of
sol uﬁ:legafel\te’rgsirrmcflof/o%xd@ﬂ focamsgdyml . (TEhanc ivegradtid Airey MAS(UFT) |
eval uated in the same manner as in Test Exanple 2. The results are
showgapgchitgipiaes. 5 lupaof-i2gudeoxyhairdying  (FqUydl) c ares pemgtrgxed.
statistically significant difference was observed with respect to the
penetrexed single adm nistration group. [0132] Test Exanple 8
(Enhancing gehbyit asoa oﬁHHPQHBQés%tEHeb r%ﬁ@“%eh@&és@t EBBmE% (Ng( or a
anti-tunor effect of UFT) human b east Cancer cell line

was bharsplcantadalnto aIdmepttlagﬁte- Sladed t@l&&ﬁbfoffo&ameoflrﬁ-pdt@ntlat ion
6- week-old nmal e F344N Jcl-rnu rats, and used in the sane nmanner as in
Test CExamphe tpmor effgcest sol ution for the tegafur/uracil (UFT,
manuf actured by Tai ho Pharmaceutical Co., Ltd.) single adm nistration
group was epared by suspending UFT in 0.5% hydroxypropyl nethyl

cel | ul ose he dose of UFT was 30 ng/ kg/day which was represented by
t he anmo FT. A blendegztest solution containing UFT and the
conpoun he pres-* fivention wgp prepared by suspending the two
conpou jpropgyl methyl cellul ose and the dose
THOOG65E( F) A M conpounds is adjusted to 300 ny/ kg/ day
of the conpou;i(ﬁ,@he present invention and 30 ng/ kg/day of UFT.
Wth regard to the UFT single adm nistration group, the test solution
was Qiakbkgiadm Repeceadravear ¥, dawiken edd @%b@ f bo day br Wkihyiegard
to the conbi ned adm nistration group (UFT + ﬁe conmpound of the

pr esgmbuprvepnsthnruasngelthe BAgyilese gmbuplaﬁ wes ionalllly sdiistiisteed
every day for 21 days fromday 1. On day 22, enhancing activity was
evalUéFEdaPnOFHSeQaﬁ§OWanner as in Test Exanple 2. The results are

Stat Petr T PR 8 AR foch M P BE%S X R PR TR e, @

UFT ﬁyagbgeadatamsbﬁ:atal 8B 1g5eupatbRl33hdTedt r&xaapber9 4 Toxicilyyand
ef fi cacy of conpound of the present invention) For the purpose
of sateup,ass@sneﬁﬂk@ﬂYﬂher@unbineﬁauseyoﬂoaﬁkaﬂtgrpuwnraadémk Wt h

ci  cEVORRBMHLhi G IBLEYS TERBPcoRpBHASBROL e spPOEET SFRVENEFOR was

usedgip,,coppi ﬂgkggogggﬁ Ehgrgﬂg& tunor agent were eval uat ed. . A
human stonac cancer r 6, a human col on cancer cell line
LS174T, and a human pancreatic cancer cell line CFPAC-1 were

transplanted into the right-sided chest of each of 5- to 6- week-o0ld
mal e9BALETA Jedchl adupoundteeceransdl bptatabn 8f covaghrhanpacenhécally

maj or _axi s Xi S of .the_tunbr were _neas and
e REREPEFBLaNEAL PV PRSEoEet MHETB Moy LBAFBE| BEPGH o LUCPRGURFSTAY

d t d d t
Phe FeBkeRURcy &8 PREr IR o bhb Be Bl PO TR BaR T S HRRE: e wor o
di vi Hédrépnf@sézﬂas o ol dgen S9tavasotled | ded askghygboup THIRGSEN F)
041912 A test solution for the TS-1 single adm nistration group

was peppasentaspnlydrsgenyarerypropyfluerhpl aébPmul ose, and the dose
of TS-1 was adjusted to 10 ng/ kg/day as the anmount of FT. A test
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THOOG65E(F) 041912 particular, antinetabolites. On the other hand, as
is showmn in Table 10, although Conparative Conpound 1 al so has stroqﬂ
dUTPase inhibitory activity, enhancing activity was not obs &HOWaE) 041912
Mor eover, as shown in Figure 5 to Figure 7, body weight loss in the
case of the conbined use of the uracil conpound of the fornmula (1) or

a salt thereof with an anti-tunor agent was not different fromthat

in t A€ -casBeoRrarig| £CHRRVALNS BEEPIrEANST tantilatindr ogénPr and t hus,

it was _found that -the uracil ,compound of the formula (1), or_.a salt

t her BOR2SEUH taaranss A S PR R APeEETf Tt S spaeal
Wi t hewbri @4l GiThy. o H3flestells BXAMS 11 Sl byt @GAT-H 191, PR @, -
rati o of conbi ned conpounds necessary for énhanci ng anti-tunor

ef f egr®up; The conbi nation ratio between the conpound of the
present invention and TS-1 necessary for_ achieving anti-tumor effect |
pot eRt | BEPRGSErEEch, NWAEAIERe2ERB - cONPBERYS dreunsed PR ebRWilnarPvR; R
was i LCE. hunan east, _cancer cell line MX-1 was
trang\égé{%%teeggfgn%o%ﬁgoﬁeéjhta-témde(f @hte%'rslfmgfmga ¥ 5- to 6-week-old
mal e aBALRA CAedpbsldr 81 68 1 A6LEE %L§9§9banaaéL@at9§1bﬂey§ug95up§hsn
maj or axis (nmm) and m nor axis of the tunmor were neaSured, and

t he addwl wobupe ET¢yolapendlydulgatoegh., Esicyg IMESHAT jnedadwdmgricug , mace
were then divided into individual groups to adjust the nean TV of
each2grofp HlEOEeehEYdqdRPUPThE date 2att tifileR rvieddYde 9& MPvi ded i nt o

i ndi yi = et The dose of TS-1
in a¥%gg?h¥%%§¥§g%&f8F%%ﬁ£@%391Ef?%%ﬁg%gggxﬁ'%tﬂng%h group was
adjusted to 8.3 ng/kg/day which is represented by the amount of FT.
The dose of Conpound 2 in a test solution for the Conpound 2 single
admi ditst rdn¢ onrgedlpcwaposed atcoTHNGSEOFF184m98201280phygtkgtdayically
These test %gluti ns re prepared uysing 0.5@6hydrox%$%9pyl nmet hyl

cel | BFgsBLable saAty EOEregiyt Wha Chor St RELEGHELh e OTd s SOLAOWIRT
grou rgaﬁzl + the conpound of the present invention) was prepared in

t he same  manner as for the aforenentioned test solution for the TS-1
si ngle @dm niS¥¢ BopEGoPINEPhoLP) BEnt Pl he3 cons| st edob- 4 he- conpound of
the present invention (1200, 600, 300 or 150 ng/kg/day) + TS-1 (8.3
nmy/ kgiBEgyropyrimidiach (RHst-ydomethomywas opeakl-y -sudifoneméded t o each
nouse af_.1 kg, vol u of solution eve ay_for 14 days.from day

T e Behate o P rif Tos ey by Cai | ettt Latve L Rt G501 b st
Exangl : 1.t i i n L , the
Symbal B e e 25T o7 ot e reay) B EPe R o sh T B IFS: e s
observes: Wz i r@ebqest 3 | o-dileydSedyslmpien at(2m) s§I phd Ology pUp- ( (R1L3D]
Test Exanple 11 (Study 2 regarding nolar ratio of conbined conpounds
nece$3dar YR} oEcEnRBMErR§UEAD 3t YADKYePhepyd) ethyl) pThpapenBi-sailifonamide
ratio t weep t compound. of the present. invention d TS 1

necessaty! F ol o i forvingt T FReteo st eht 41 1 FE a7 bero- b

t he ; e | ' | Sq1€ .3a rats.

N e e T e et R

ri ght - s{rledv-ctest3 of cyeabdp 0dppimé thdweek- Dl wb rabiee3UAN- el F rpu( (2, 4 -
rats. After transplantation, the na%or axi s ( and mnor axis (mm

of tAECXAndr4neiBYREaBYF Bidandl{RE) koMl BPEMPEPRRENGas -sal éonanade

or oups 1oLl Dt a1 S B g e At B Y et

at M@lﬁ?df@ﬁ?r%ﬁiéiﬂLYKQﬁg-¥ﬂ§ﬂetﬂgkybHE@baﬂéQEDsﬁ@f6n§m95e6) was
defined as day 0. THOO65E(F) 041912 A test solution for the

TS- 1- sitgl - Gom Inrsdntat 1 aeny Jgoaugy Was3 pt epat et arsd +3), H- SPhydropyrimidin-
hydr ox ropYI met hyl cellulose, in which the dose of TS-1 was

adj usted) rBl 1BeREPkY) BRgPaset heSuhbORENGACFT. A test solution

contai ning for, the conbined adm nistratipnegroup (IS + the copppund,

dioxo-3,4-dihydropyrimidin-1(2H) -yl)methoxy)propane-1-sulfonamide
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THOOG65E(F) 041912 equal The date at which mce were divide into

i ndi vidual group (n = 5) was defined as day O. A test _sol ution

for the capecitabine single adm nistration group was prepar &0k é 041912
0. 5% hydr oxypropyl nethyl cellul ose to adjust the dose of

capeci tabi ne was set at 160, 359 or 809 ngy/kg/ day. ' A test

solution for the conbined adm nistration groug (ca?ecitabine + the
conmpoundRofF N fé- éﬁeé@ﬁ@lpﬁeéﬁvﬂ@ﬁy was fprepapaanys) ehbydame -rrdAndr as

f t-he af d.t t t ab

i St dn grSap oReG b o el Bnaflo e ror o B SEaSoda o e de
present vagﬂgign4ca§ox609 46@Qh é%99y95m1égﬁ ﬂgéﬁgLQQY%efho

capeci t abi ne or 809 ngy as shown in the conglnatlon
i n tHe-f(cgur,e-trifludrac Hoest) phdnyh<mthy¥9pmc@dna%ﬂﬁnuﬂﬁﬁﬁammﬂd()

each nouse at 10 nl/kg vol une of solution every da¥ for 14 day from
day 1, &R&- énhé%c%nélaépr%#ydmgdévavaameamnlm@ sHMIABRAEY) a¥-i(#h-

Test e re _shown |n Figure . In the figure,

t he égﬁﬁnﬁbpt%x Pgé Fﬁ&%dg LORAPSTCAY ?P&H%ﬁ cant difference
Was ObsffY@Q Miabok8599@tdiﬁ &PS ¢oLheapandi pg) C?P?ﬁé%ﬁ@k?? ~RLNYRE-1-
adni ni stration group. TFDOG F? 041912 dains" 1. An anti-tunor
effedB mdséﬁﬂlmbmhyd@mmbmy)@@ﬁnai &mhadn@uepamgr&ds@ﬂﬁonmmﬂdaﬂI

onpound represented by the_general fornula é ) gharnaceutically
acceptaﬁ?b alt-{hefof rdiflipepetRoxy BpPRE h?%hﬁltl 6 APk §rahexo-3

grou h I B t I group is
optlgﬁggﬁ 8§§%gki é %ﬁ?hgﬁﬁH%%§%%&%§Fb#%b% E@%?ggéhﬁgﬁh hydr ogen
atom.or (R G- 6(2) szchlgk@up,4Ealﬁﬁaf%wﬂmlalﬂyﬂmﬁ?nyasﬁgtﬁéxﬂ (1-
halogen aton1 and 122 represents a al kyl group, a C2 enyl
group3 - éte3rehwﬁabeaHkpwrgne&py1@XG¢®h@nwydb@ayﬁyproﬁan@ albwlﬂynmmade
a halogfno C1 al k gr oup a saturated eterocycllc group

The ant It ufof ?%er %O’ﬁ‘af%nﬁ%%BYdEEEBFH‘IIhGl’Polé?% nyd) %FHB?I%I nlcj

e I o s s e

repr egefbsamndet hyl ene group or an -0-Cl 4 alkylene group; Rl
represents a hydrogen atomor a Cl_3 alkyl group; and R2 represents a
hydr ogefRat®m br (3- {2 vordhélarorethaxy The- Bhudropheny ef ¢ebyl) -3~ ((2,4-

ote tlator acco ding to,claim1l or 2 as an acti )
U ngr BAPBAC 2 40P BEEF ORE B Ad nofL Gy 4 B b Patte e S oz de
t her eof re{ N3l T E 912 a, (| X
represe%tghgn %t %Ig%%f%%&ﬁg or a 1{%@@55% b Qgg %r%%%ﬁggg %ngesents

a hydingapcptetmidinmetigh) gyoupethosty) pkbphngpmupulﬁanaanaesents a
hydrogen atomor a fluorine atom and R2 represents an isobutyl

group, RR=Nethy{bulgyclepuppy bneblioyy) ghenpl) atlyt] opent 3| 4 glbope-a, 4-

S5 SRhPRYpER i AIh R an] - SaT reEhaHT B bRy Yh Pl tBpay ce
tetrahypﬁpmr Y1 - 85 OBy fop AHSy ﬁﬂéthé gﬁyf%r&&fﬁtéawu ag§¢ Qiag,%_

to claim1 conprising, as an active ingredi'ent, a uracil conpoun

a phaimpdeopieamigiacceptiablye) pabpatibeneefil fohamhides sel ected from
the foll ow ng group:

N- ( 3- (cycl opr opyl net hoxy) benzyl) - 3- (( 2, 4- di oxo- 3, 4-

di h th -L-sul f m_d .

(R KECTA Sy th Bt ¥ oy Ry | ETRIPIES. S0 Ao xboaaay of clains

d'hygrQBYEinbg'Q ﬂﬁgf%aﬁéﬁEEEQQI¥)QEe@ Egbiesggﬁenﬁﬂbgéof and an anti-
3-((2, 4-di oxo- 3, 4-di hydropyri m di n- 1( 2H) - yl ) net hoxy) - (R -1-

(3- (tﬁ&ereagehydfotunae Bnyteoryrphgnylunetrbyl ) pr opane- I sulfonanlde
N- (3-(cycl opropyl met hoxy) - 4- f | uor obenzyl) - 3- (( 2, 4- di oxo- 3, 4-
di hydr opyri m di n-1( 2H) -yl ) met hoxy) pr opane- 1- sul f onam de

13. The combination according to claim 12, wherein the anti-tumor

agent is an antimetabolite.
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(R -N-(1-(3-(cycl opropyl net hoxy) - 4-fl uorophenyflethyl)-3-((2, 4-
di oxo- 3, 4-di hydropyri m di n-1(2H) - y1) net hoxy) pr opane- 1- sul f onam de
N-(l-(3-(cyc|opropy|mathoxy)phenyflethyl)-3-((2,4-dioxo-3,4IHO065E(F)041912
di hydr opyri m di n- 1( 2H) - y1) et hoxy) pr opane- 1- sul f onam de

N (3-(cycl opentyl oxy) benzyl) - 3- ((2, 4- di oxo- 3, 4-di hydropyri m di n1( 2H) -
yl ) met hoxy) pr opane-| - sul f onam de

(R -N-(1-(3-(cycl opropyl met hoxy) - 4-fl uor ophenyl ) propy1) - 3-((2, 4-

O xSz, s SBNLE T DcbEat Y HIPLAQAY) RE0PERSL: R LR AT % cumor
(R) - Nyel( 3o e¥s erert yi@ehsif-dd uor ey f o Bribdedatril /oteracil
di oxo0-"3, 4-di hydropyri m di n-1(2H) - y1l) met hoxy) propane-"1- sul f onam de

(R) - dotezsduth axe—3,)4- didypdiaprdadidi nAUFI2H) odpawtdatdiy)e, NS(-IFluoro-2 7 -
(3-(2,2,2-trifluoroethoxy)phenyl)ethyl)propane-|-sul fonam de

(R) - 320Ky -ardiddxg- 3 FANGHy @¢rshwpamdtgiaxer(-2H) - yl ) met hoxy) - N- (1-

( 3-1 sobut oxyphenyl ) et hyl ) propane-| - sul f onam de

3-((2, 4-di oxo- 3, 4-di hydropyri m di n-1(2H) -yl ) met hoxy)-N- ((R) - 1-

(3-(B).- ZAWEEEMBQUEB%YQJBEEHMHEEEH%' hREQPaNRnk- skkbenam deich comprises
(R -N(1-(3-(2, 2-difluoroethoxy)phenyl)ethyl)-3-((2,4-di oxo- 3, 4-

di hyddopyriistirditi-oh( 24) ayl erffichmiwep ropang- lofs el fuuramldeonpound

(R -3-((2, 4-di oxo- 3, 4-di hydropyri m di_n-1(2H) -yl ) met hoxy) - N- ( 1-

( 3- (FEPFEFFATES2 BYp S IENFETGy ESREMAR) dilRy (97 o phfeMacstiGRdivde
(R - 3- 1.41.0X0+3, 45.di ropyrimdin-1(2H) -yl ) met hoxy)-N-(1-

(4-f E%%@F%pﬁf,%%%itipgfg%&ﬁethoxy)phenyl)ethyl)propane-l-

sul fonam d

(R -N(1-(3 (2, 2-di fluoroethoxy)-4-fluorophenyflethyl)-3-((2,4-

di oxo- 3, ¢ ydropyri m di n- 1( 2H) - y1) met hoxy) pr opane- 1- sul f onam de
(R)-N-(l-(3-dal|y|oxy pheny?) et hyl ) - 3- ((2, 4-di oxo- 3, 4-

di hydr i dign- 1 ( 2H met hoxy) pflbpane- | - sul f onani de

(R - N- (1- (3 LeyiciNapr ony et heXy) phenyl ) et hyl ) - 3- ((2, 4- di oxo- 3, 4-

di hydr opyri ni dijn- 1(2H) -yl ) fet hoxy) pr opane- 1 - sul f onani de

(R) - N- (1- (3- (cyxl op opyl met hoxy) phenyl ) propy1) - 3- (2, 4- di oxo- 3, 4-

di hydropyri m di n-1(2H) -yl ) propane-| -sul fonam de. 5. An anti-tunor

dr ug (wbepeiisi Kgrapresisntat pofaf adkylecel geompoand aveordi mgthy leme

of clains 1 to 4 .or a pharmaceutically acceptable,s%%é t her eof .and an
ant i SEGHBF SGBRLITUEINSh&DENE JLétY&r‘?Eilre §rQYPadCoPRtAGNEd 1¢| §inssituted
wher gi: Lt heg an '%Hnggoﬁgent is an antinmetabolite. THOO65E(F) 041912

7. The anti-tunor drug according to claim5, wherein the antitunor
agenk’ i seprysohtS-4 | hpdoogati Atdh-&)d tegahuky Ui geoapt | ROtEFMEddents a
potassium (TS-1), tegafur/uracil (UFT), capecitabine,

5-f | bydsogendasey- eri di halegeor dfFoanday rexedesents paufaei flkyl
conmpound_represent by_the general, formula or__a_ phar eutically
SOt RiPe Baft et RUFEOYL BFOHDe P Chur GXEF RPM LoF=aHEr - PurtGr

ef f el 810a iy YNELEl B1XACEEEREN 8 AaChoensl kYl .cagygnoupoandqong of
met hyt ene groups constlgutlng he al kyl €ne group 1 s optionally
substhtutededi hhtamoexygen atrenp)R represents a hydrogen atomor a

Cl 6 al kyl group; R2 represents a hydrogen atom or a hal ogen atom
and R2 represents a Cl1-6 al kyl group, a C2_6 al kenyl group, a C3_6

il offno. E196%aFRgT ST tS o et trh chonelBr byl | LhgrBapyoneral

formula (I), X represents an ethylene group or an -0-C;., alkylene

group;
R* represents a hydrogen atom or a C,.; alkyl group; and RZ

represents a hydrogen atom or a fluorine atom.
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9. The uracil conpound according to claim8 or a pharnaceutically
acceptabl e salt thereof, wherein, in the general fornula (Iﬁ{
represents an ethyl ene group or an -0-Cl_4 al kyl ene group; RHO065E(F) 041912
represents a hydrogen atomor a Cl_3 al kyl group; and R2 represents a
hydrogen atomor a fluorine atom THOO65E(F)" 041912 10. The uracil
conpound according to claim8 or 9 or a pharmaceutically acceptable

sal t Uher &bk, malbedi according genedalimf élSmCPIral(o’I, ) whEreépr esantdean

et hyI ene Qf.an - CHZCHZCHZ roup; 1 represents a hydraogen

at om? eﬁ‘%tlh%o 'a é:terﬂﬁes@n%&p SR RFdifdyer at om
or achy, HAY b and R3 represents an |sobutyl group, a

2- met hyI but y2I grou% an allyl group, a cyclopentyl group, a

cycl @progplraeehyk grayfrogen, acdinf | Homeehyl ggbaPporaan ethyl group; RZ

2,2,2-trifluoroethyl group, a tetrahydrofuryl group or a

tet rmﬁ@}@ﬂtﬁ agiyigroger atpye oy &cifilusaripeudaascording to claim 8
e ABRTS ﬁggg?gglﬁu 35°28588E 1 98k bubNeL g  ne L S5 SghEgEed L rom
N- (3z09y4l 13 2.8+ = 1

di hygr opyr| m d| n 1(2H) yI) rreﬁiox)gy) p%panecq/: ?%Iééygﬁarﬂe&gyl group, &
(R) - i, @Eai 31 (oyolapgt yraxy), phey £, et-yi)f13drc2thydl etoud,4a

di hydropyrim di n-1(2H) - y1) met hoxy) pr opane- 1- sul f onani de

3- (( Pesrahydecos aydi By@iepPr A dehrabyIQropyyiydt 19630p--N- NR) - 1-
(3-((P)-tetrahydrofuran-3-yl oxy) phenyfl et hyI ) pr opane- 1- sul f onam de

N- ( 3- (cycl opr opyl nmet hoxy) - 4-f 1 uor obenzyl) - 3- (( 2, 4- di oxo- 3, 4-

di hyd@opyﬂl@ HéBhéﬁZEQ:c&SHiﬂﬁéh%Y%@é@ﬂaﬂg lwﬁHl:E@ﬂaHthcom gund of the
(R - N-(1- (3-(cycl opropyl met hoxy) - 4- f | uor ophenyl ) et hyl) ?

di oxdo3mtldi Hdr apy sededitedl 2 jch)errﬁbhd)owﬁpugogmpl sul fonam de
N-(1-(3-(cycl opropyl nmet hoxy) phenyl ) eth é é 4- di oxo- 3, 4-

di hydr dpyf ?n{fa:ifﬂlcz}elz@@yw? ‘Pﬁﬁk%?%%})gn £ u#f@h‘aﬁi’d% a-

N-3 I, 1 |ox034d|h rlmdin12 -
o1 ) mt R SRS AR TP RN gt Rt T B ARl 2D
R) - N 3y cl 0 4 _
(i x0- 5 8 a Py opyr o ch Be oty ek EQ??‘S%‘%%Q%e“’%%?‘?%%%% ‘
THOO0G85EyByop1t9m2din-1 (2H) ~y1) methoxy) propane 1- sulfonamlde

(R -N(1- 53 (cyc| opent yl oxylz1 4-fl uorophenyflethyl)-3-((2

di oxo- 32 H%h@(ﬁb%l%ﬁlqiil YSrHRYA YRt Ho XY | pRbpE bm%t]é%th]&hfé%
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di hydtep9r 8 nt ddkhydrepyyinkéinoky2 Bt opaheethouy) pnappde-1- sulfonamide
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(R -N-(1-(3-(cycl opropyl et hoxy) phenyl ) propyl) - 3- (2, 4- di oxo- 3, 4-

di hydropyri m di n-1(2H) -yl ) propane- 1-sul fonam de. 12. A conbi nation
of a uracil conpound according to any of clains 8 to 11 or AHO065E(F) 041912
pharmaceutically acceptable salt thereof and an antitunor agent for
use in treating tunors. 13. The conbination according to claim12,
wherein the anti-tumor agent is an antinetabolite. THOO65E(F) 041912
14. The (BonBrhdei 6ndaererdi AgdibydirarmrinidiheldPH) tHé ) agthoxyioN- (1-
agent,_i s, any .of 5-fluoroyracil (5-FU)., tegafur/gimnmeracil/oteracj

ot adai i Cr& L R e g st st B -
deoxy- urielige ((Fdlrd) -aBd3peRE HEXeEpyriniadn el Bad {95 mRehenth aking -
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anmount -dfs cdulttfcagidh eIy @iy ) gytopeeia-ad su Adiangereral formula (1) or
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hal ogeno-Cl1_6 alkgl group _or a saturated heterocgclic ?roug). 16.
The rret WY~ acééf df nglesock af nfliByduaRYEinidin-1haHyerd) aptherwurN- (1-

(ry, represents an.ethyl en Loup..or an._-0-Cl al kyl en r - Rl
Fepr dSar Ee TR RN en Rvaron S IeTNe BheRy ) ST OuR Bl Rs M asarr e
hydr ageprpt 9oy @ 2- &k 8961 584 28 ORYar SFPPEREA TN - 9438121 Hhet ABSy MEfibod
according to claim15 or 16, wherein; in the general formula {I), X

r epr dgemflscaw -&t-Hyl, €ne -grodp voroan hoy ) GH2GKACH2-hydr) puppaR2 - 1 -
represents a hydrogen atom a nethyl group or an ethyl group; R2

r epr E¥¢APE2R1IAEdr ogen atom or a fluorine atom and R2 represents an
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2,2,aibkbtbU@L@thMko@&Q&ﬁidﬁnLQUQﬁh¥gﬂ@hékﬁbxgﬁ9&@p@he§1—sulfonamide
tetrahydropyryl group. 18. The nethod according to claim 15, wherein
t he eonpourd- 6f - { he (& blylbay [Phengl setleyl ka2 f £ 62n ¢ héibwdt dwkng group:

N (3- | opr opyl.net ho enzyl) - 3- , 4- di oxo- 3, 4- ,
diﬁyaﬁﬁﬁﬁrpﬁyagﬁéggﬁﬂﬁﬁéﬁsﬁaﬁﬁ8%§?5&%§Qﬁsphn§aﬂr&ﬁ&ﬁpaémlde
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B T T
dihydropyrimidin-1 (2H) -yl)}methoxy) propane-1l-sulfonamide
- (R}-N-(1-(3-{cyclopropylmethoxy)phenyl)propyl)-3-(2,4-dioxo-3,4-

dihydropyrimidin-1(2H) -yl) propane-1-sulfonamide.

19. A method for treating tumors comprising administration of a
combination of a uracil compound according to any of claims 15 to
18 or a pharmaceutically acceptable salt thereof and an anti-tumor

agent.

20. The method according to c¢laim 19, wherein the anti-tumor agent

is an antimetabolite.
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(3-((R -tetrahydrof uran- 3- yIoxy)phenyl)ethyl)propane | - sul f onam de

N- (3- (cycl opr opyl et hoxy) - 4- f | uor obenzy1) - 3- (( 2, 4- di oxo- 3, 4THO065E(F) 041912
di hydr opyri m di n- 1(2H) - yl ) met hoxy) pr opane-| - sul f onam de
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(3-(2,2,2-trifluoroet hoxy)phenyl)ethyl)propane-I-sul fonam de
(R -3-((2, 4-di oxo- 3, 4-di hydropyri m di n-1(2H) -yl ) met hoxy) - N- ( 1-
( 3-1 sobut oxyphenyl ) et hyl ) propane-| - sul f onam de
3-((2, 4-di oxo- 3, 4-di hydropyri m di n-1(2H) -yl ) met hoxy)-N- ((R) - 1-
(3-((S)-2-nethyl but oxy) phenyl ) et hyl ) propane-| - sul f onam de
(R -N(1-(3-(2, 2-di fl uoroet hoxy)phenyl)ethyl)-3-((2,4-di oxo- 3, 4-
di hydropyri m di n-1( 2H) -yl ) net hoxy) pr opane-| - sul f onam de
(R -3-((2, 4-di oxo- 3, 4-di hydropyri m di n-1( 2H) -yl ) met hoxy) - N- ( 1-
(3-(tetrahydro- 2H pyran- 4-yl oxy) phenyl ) et hyl ) propane-| - sul f onam de
(R -3-((2, 4-di oxo- 3, 4-di hydropyri m di n-1(2H) -yl ) met hoxy) - N- ( 1-
(4-fluoro-3-(2,2,2-trifluoroethoxy)phenyl)ethyl)propane- 1-
sul f onam de
(R -N(1-(3-(2,2-difluoroethoxy)-4-fluorophenyflethyl)-3-((2,4-
di oxo- 3, 4-di hydropyri m di n-1(2H) - y1) net hoxy) pr opane- 1- sul f onam de
(R -N(1-(3-(allyloxy)phenyl)ethyl)-3-((2, 4-di oxo-3, 4-
di hydr opyri m di n- 1(2H) - yl ) met hoxy) pr opane-| - sul f onam de
(R -N-(1-(3-(cycl opropyl nmet hoxy) phenyfl et hyl)-3-((2, 4-di oxo- 3, 4-
di hydr opyri m di n- 1( 2H) - y1) et hoxy) pr opane- 1- sul f onam de
(R -N-(1-(3-(cycl opropyl met hoxy) phenyl ) propyl) - 3-( 2, 4- di oxo- 3, 4-
di hydropyri m di n-1(2H) -yl ) propane-| -sul fonam de. 19. A nethod for
treating tunors conprising adm nistration of a conbination of a
uraci|l conpound according to any of clains 15 to 18 or a
phar maceutical ly acceptable salt thereof and an anti-tunor agent.
20. The nmethod according to claim 19, wherein the anti-tunor agent is
an antinmetabolite. THOO65E(F)041912 21. The net hod according to
claim 19, wherein the anti-tunor agent is any of 5-fluorouraci
(5-FU), tegafur/gineracil/oteracil potassium (TS-1), tegafur/uraci
(UFT), capecitabine, 5-fluoro-2'- deoxy-uridine (FdUd) and
penet r exed.
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