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DESCRI PTI ON PREMATURE OVULATI ON PREVENTI VE AGENT
Technical Field The present invention relates
to a pharmaceutical use of a nonpeptidic conpound
hayi ng a acnadotropi n rel easi ng hornone antagoni stic
action, and specifically relates to a premature

ovul ation inhibitor for use inin vitro fertilization
or enbryo transfer process. Background of the

I nvention ;toSecreti on oPESAREPTERN pi t ui tary hor none

i's regul at ed MM%M%@E om
respective hornone target organs and re eaS| ngrj[ror
i nhi biting hornone (hetTeiChaf-G@l Fiwdst hor none groups

are gen@r beakly: r el RIfednt &dyny *aa {99&{%%8 use of

in the present specificati on secret ed rom
hYPOEeRtARLS, CHRPeEnd @aWheguppmnmux@poh anlezs$iorg hormone

Qxﬁgéﬁ&ﬂrsﬁfchSE@l&ﬁ,ora%d E9§c%layf1(l@12% 2 pgvgsgpreesrgture

confirmed to be present am c or nmone
‘é‘e’dblrﬁﬂl@n Ehiibttopifen @lseasnngn hortmong e TRHj.zation or

gﬂg@egefh &Ségﬁsg hornmone {GhRH al so referred to

as Iutel ni zi ng ‘hornone rel easi ng hornmone (LH 20 RI-1)
}, and the |iKke. H’dﬂﬂmoh;apobflaﬂmnmxdwrtnnes are

assun%%cgrgtfé)qrgfsargé hgig\gn@arac an?ﬁg hJ_ge ulaeced by

via receptors consi present
ptighegry, hapdoseml sesestefl femepttecﬂpeg:&nss, homém&jlﬁagcget

51!5%%1% 91{'1 hy Q%s:‘?‘rgc_iem fll%hlB %hes r}:?nroq)%ngﬁg 1na ter these

goi ng. IACTO an ant agoni or 2
fm@rﬁel grangs setectdnegitelih oseferzexeepttor asmhj,qbotmzrﬂtandJc
AEHOR 0L NRO AL AT Narpres agd reaulats segreti on
anterior pit R6F nONes sequ ntfy, *t
l’mnca@@ﬂa&usorwlag@nusst the epzpectr&{hteo ofr evieatiar ;t:rteaitary.

d d t h t
R8Tl B ORIRY 00 P63 36t oo D6 7836 b 5
Riffetend  gonbwiod T iopiamice heamom@s ,hoffdro rea&a(n@]]BH) thyrot ropin
t t f I
AR hat ol G AR e tmidone Sancar g (onRu:
Prostratfercadces, as;tlenrt|emelzmn@etqrnhjmasteleaﬁﬁ:@g hormone (LH-

F{'“)L}u::)' gdytltlgnfl E‘hgse pr} OSt ta'&%gth DE%EJF aSI a aruet %rss{]lr%ed to

ENdoret Ti 0s1'S;
epereeisr hkaj r premenst rauahonsyrml rone,1 il tmhozeld:eqxtdx\sar y

rone e and th care roduct on r egul ator
PR 505 Tt &b gie G R Baner b s 7
arerlytseaabf ng/m;s:dzeglehabprln@hm:)ng aheeat pacepidn,e specific
ruﬁglefor rral es and : 'rzl‘ ovul. ati .5 i nducin

g ent SFoP CHART B are ﬁ’nlgﬂflé?tl CEPTERRY ad"g&?tt’aggﬁgSt o

aegsmastespecusficegaﬂcatseﬂef:etvantao reats eqitabebyot sMpFiOMElcont rol
Ocﬁo%d'o arb and%growth(ﬁ%qom)te for animals in

AN 80P e PEFCLSFSY AFEPLRFF LIS Tt e,

anber¢brlplmmitarjfﬂdkmbhéﬁtI@@nsequently, the antagonist or

agonist is expected to prevent or treat diseases dependent on

those anterior pituitary hormones.

WO00/56739 and WO04/067535 disclose that a gonadotropin
releasing hormone (GnRH) antagonist is useful as an agent for
the prophylaxis or treatment of sex hormone dependent cancers
(e.g., prostate cancer, uterine cancer, breast cancer,
pituitary tumor, etc.), prostatic hyperplasia, uterine fibroid,

endometriosis, precocious puberty, amenorrhea, premenstrual
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isis ontherise. It is used for infertile patients
with fallopian.tube di sease, endonetri osis,

ol i gosperm a, antisperm anti body, and ot her

infertility of unknown cause. Ininvitro
fertilization, a treatnent for stinmulating the ovary
such as a conbi ned use of clom phene citrate and HMVG

i s (EhoAaemdenmupaisetulGonadety opyndyomsi mying and the like; a
adm_ni I a j;ned Gp :
B e e L i e S

t he coneyel.agGamer a¢nstruaft eyclsyiregabl et ot Gitat | org of

the ayarhahdiQkl heh$ s ANMROCY Ldl $ehs BOSVAGI BA1ation
cc:i]ected under ultrasound supervision, and the 20

cdl liegpetnpogpnt fer sishpées et dnfArYd Yty therapy agent; and
fertisl hgaldims ABghNahatksd &MRLYQ, |1 8 ddAnghetii@d ipkBver
the uterine cavity and, when successful, inplanted and

r esfoEsePHP 15t 8§AANCERD PoBTPRIE PEPIPESE thodapRERtLS jip the

Vi t @ ihel thddrzati-gnewher e OVOFft col lection to enbryo
transfer are perforned in a se?uence of 25 procedures

as wel | aﬁpq|%§£§ﬁt%hgayarF? rysgéﬁéﬁélvitro fertilization
i fat riaf ahlopd anskr ansf eg asxh tdhe Lhkervmy petpardsonmes.

Use of _a fe tidic Gnidi antagoni st that lowers the LB .
(Lut'@iAPRT Y WHPNBHEI? ey BIOGREHAOTE Y P FEPEPFFYER GRELSPET™
(1 VEhthBsdpeemdr epest achfeEul Dipgan £fJoukmain ehuse.

bstetrics & Gynecol .30 and ReproductivVv i ol .
Tao5 (2000 g tERpE R T A eR B et EbR! Ahunating
conpoendsany esushi bt Ppreobbenad e bfmanynipdepectstsitehand HMG
as oral ahsorbabilit dm ni stration, form. dose,,.

20 e TR (e R ED N S B01e A @8farion of e,
act isoepmibtabalsecostalsinRit ygordind the Hiike anfihehe Jigkeais -
Str ongGEMANd., 35, (00 ANONRER! T di, GAMROUND- NRYING Boae
gonadof ropi n rel easing hornone antagoni stic action,

whi gletiisasiperifothe nograknabsorisdbi | feyooads éahance

or Q:s’c%h§{7a fha\ill Qoiféc!'t'eldl 6@%&0%’11:;:@98'11:‘}{9%% Qgiswsgnd the

r
a. transient. p&t ul tary g_ona ot ropl n _aCtI on Eacpte ]
awt icoR)ecEith aslsivéet infsubhecpredentini nierr ifertisliza-ion. An

Pr ovirder e i QIREYE S5 OUUYLALEOR-od NRELBI £0X Jt%&iHéecai\{ithznand,
vitro fertilization or enbryo transfer process, whic
has "¢GpefrereGiRN aHtRigatrdt 3rd FEEHORS 15 HT6APERXY ¢, FOr

superirabt i1 8f ak-eabsaibalil {1vso FUstal pabiilont ¥n&fe ovum
action, stability and 10 pharmacoki netics, easy to =
pr odifeeSCHIRP ¢&n Ber Kafterys ¥ FoP EAMAMN g Brsequence o
asSipgFoBuidl,Viakl Qef Brdd Iriréadn bk oetbdyr i, agshete
process. ) _

intrafallopian transfer and the like may be performed.

Use of a peptidic GnRH antagonist that lowers the LH
(Luteinizing hormone) level in in vitro fertilization (IVF)
has been reported (European Journal of Obstetrics & Gynecology

30 and Reproductive Biology 1158 (2004) S44-S56).

However, peptidic compounds are still problematic in many
respects such as oral absorbability, administration form, dose,
stability of pharmaceutical agent, sustainability of action,
metabolic stability, and the like. There is a strong demand

35 for a nonpeptidic compound having a gonadotropin releasing
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Di scl osure of the Invention The present inventors have
unexpectedly found that a is conpound having a
nonpepti di c gonadot ropi n rel easi ng hornone

antagoni stic action is, based on its specific chemnca
structure, useful as a premature ovul ation inhibitor

for in vitro fertilization or enbryo transfer process,

or hopr@Ermtoredovidtari aptigrhi bhtor imdepecort rinAjoedl
0Va%b§€k6§ﬂiﬁﬁ£§¥'é§% eﬁﬂg%ég)ﬁ%agspf @“HH QH%Egrfgitilization,
orally. Further studies based on these f1ndi ngs _

r esalnd edpsisn nphecamtphet Fomishtt het presengongrEiioprén. action
Accordingl e iLhe, present invention relates to [1] a
premature ovul ation inhibitor for use in in vitro,

fertilizdf eRiert e¥biEPe RIERSelNRBCESSs 1S coIPricsiiAg &

25 peaRaRidedibeu CANRAUNEH AT r8r eadet APt ro

rel easi ng hornone antagoni stic acti on, 12%_the )

i nhiEBF ozt LpheralsBPeyreanshed PaJcesknerei ¢ tee superior

conpRrINthdtSghepsesentedody theolorsmia supberel nnR3tal
and Rfl are_each (1) a hydrogen atom (2) hydroxy,

: € . ! . OxXy
(3) 2bdobakifdiy, AFaBRRIHRORY - _EF By PLaPi iy epdas
abkyha@idoxnabt yed)avhByg sdihstodhbent{is) caR28e isafdl)y @sed for
hydr ogen at om (%%ﬁg,halogen atom (3). hydroxy or %4%
C1. SRUURy ©6pt F oAl P Jrfhﬁ%ﬁ"sﬁ%%ﬂ%ﬁ?@%ﬂ’%)gr SIPER
adj acemdrdrwprbZssare optionally bonded to formCl.. 4
al kyl enedi oxy, R24 Bs % a hydrogen atom.or (2)
Cal kyl, and o n isP(E51¢258 BEkYTe optisBhaPty havi ng
substi t uemite( preodnt( 2hvanigsuparephesenrieddby thmd that a
E?rgg$§%und having a nonpeptidic gonadotropin releasing hormone
antagonistic action is, based on its specific chemical
structure, useful as a premature ovulation inhibitor for in
vitro fertilization or embryo transfer process, or a premature
ovulation inhibitor under controlled ovarian stimulation, and
20 can be administered orally. Further studies based on these
findings resulted in the completion of the present invention.
Accordingly, the present invention relates to
[1] a premature ovulation inhibitor for use in in vitro
fertilization or embryo transfer process, comprising a
25 nonpeptidic compound having a gonadotropin releasing hormone
antagonistic action,
[2] the inhibitor of the above-mentioned [1], wherein the

compound is represented by the formula



wherein R25 is a hydrogen atom or optionally bonded
to R24 to fbrmheterocycle, and n is an integer of O
to 5, is or a salt thereof or a prodrug, thereof, (3)
the inhibitor of the above-nentioned [1], wherein the
conmpound is represented by the fornula wherein R is
OF. 4 alkyl, R2 is (1) C1-6 alkyl optionally having
substituent (s) selected from (L') a hydroxyl group,
(2') CmA al k8xy, (3") CIDA al (Egarbonyl, (4")

di -01_4 al kyl - #a o 7- menber ed

ni t rogen- conRai ni ngi hefler o ycllc group, (6') Cl1_4

al kyl - car bonyl ' en, la (2) C3-9

CyCICBIk I ing”(l") a hydroxyl group or
(2 W‘ﬂp 0 ponykFam no, (3) a 5- to

7- nenbggedHnltrogen conta g heterocyclic group
optiond&l'ly hayi ng substitug 5) selected from(1')
hal ogen, (2') a hydroxyl )] (3")alkyl and (4")
Cl1-4 al koxy, (4) phenyl Fopttonal ly having

substi tnent (,;s) sol gct od. fron1§1 ). hal ogen, (2')
aIkHQ?r?Eplf'aPWQIR (3§ 939 @ C?]?Xﬂrogen atom, (2) hYdr°XYr
al kxboiamlbarmytbxﬁ;l (4 ak Kyélk&&—hagﬂonyla'd@xs) and, (aikizl
nono- C, ‘Eé‘ ﬁg par banoyi, - Cl. al koxy or (5) Cl-

al k8RGO IRy b k??enqif)vs (1) a hydrogen

ab OIIIf3 (LE) (O a 4yakkexy ,atlod) €) H hanygben (eﬂ‘)om, (3) hydroxy or

(6)%%+Q§!k l§U|f%ﬂy|3§EE?¥18§éﬁgcg drox %roup or

het ¢hecyt] aaengrmnqs ﬁbtamabtyomwyngoﬁﬂei%tud weni (S,
selggkeg fr n1§ oxo, (2') CFA alkyl, (3")
kyl

hydrox (4'") Ci1-4 al koxy- carbonyl (5")
rron63°CllsA(hJI lwlhydao@almgtlomand (@' Y16l aldyl, and

kybes [ of 1 to..4 |ded
th \é IOSI 4pé ilf %g)r:i): IB%%% aﬁrlni; SubStlt(Jg s) or (2) a

sub§FP@MGMﬂﬁ€$entmdéhomhd tmxmyla- to 7 menber ed

ni trogen-. _containing heterocyclic group optionally
[ abstituent (s) selected from (1) oxo, (2)

4 al kyl, (3) C.A al koxycarbonyl, (4)

alkyl - carbanoyl and (5) CtA alkylsulfonvl)

or a salt t hereof or a prodrup thereof, )
wherein R™ is a hydrogen atom, or optlonally bonded to R* to

form heterocycle, and n is an integer of 0 to 5,
15 or a salt thereof or a prodrug thereof,
[31 the inhibitor of the above-mentioned [1], wherein the

compound is represented by the formula



[4] the inhildtm of any one of the above-nentioned
[1] to [3], which is an oral preparation, / [5) a
net hod of inhibiting premature ovulation in in vitro
fertilization or enbryo transfer process, which
conprises admniniiig an effective anount of the
conpound of the above-nentioned [1l] to a manmal, and
[61 use of the compound of ,t he above-nentioned [1] for
the hi production of (gHPrRmature ovul ation. inhibitor
for in vitro fertili/zatidn or eMiryo transfer process.
The Monpepti di ¢ Ganpound Ravi ng a gonadot r opi n
rel easi ng horno 'FD ntageni stic action" (GRH
antagonfpt}{of § akkenti on nmay he any as
| ong @sNi t N ptldl 20 conpound havi ng a
gonadot r Ofl n reke wénﬁ ant agoni stic action.
Exanpl es @f t he nonpept|d cCcC npound havi ng a GhRH
antagoni stic action include aFconpound haying a
nol ecul ar wei ght of 1,000 hel ow, preferably 900 or
bel ow. The
compound preferably shows_the _pfoperty of superior
oral absorbability. For eﬁanple, a. compound show ng
absorptivity of 10% of above by oral admnistration to
a miPRERiTat 10 ng/ kg is preferable, and a conpound
showi ng apsorptjivity of 20% of f above by oral.
adm nistration to a manmal at 10 ng/ kg is nore
pr eferdbl e. In addition, the compound
pf eferahly ailagay\soﬂm@nmppefawggf swﬂm@bgt Ih (&) denketédierrom
he nonpepti di c_conpoun a

oL AncaAr et L Goep. | B, Koo ok et debpyut a1 foxy-
con@@uﬁﬂuneeunngchheLahQMQﬂ.caenﬁm@mﬁd(eomdat&omﬁ 7 Smembered
partlcularl ef er ab fuse
het &t oA € g% he?%ﬁo%§f§ﬁ§|%50%§ égngoé%ﬁjalkyl_carbonyl
repam@eﬁwedhhyogée fornula whereinis (1) a hydrogen

(2) [ vi-a_a.carhon.. ato 3

g o Bt i S AT S N A o e
grold’ hum@na Suh falrkydt-oarbdRl2amgn¢l) a hydrogen atom
(2) up . yi : ( p -
i1 F oo et b Ty PR e B B S B BRI B Byt orou
a. g@@u@alléyvhavxar@ @mbatliaxe@rh(smsel@t(eﬁ) faomydr ogbﬁlogen,
at ogi )(%) h@lﬂ!ﬂﬂ(yprgrc)%g) 1" Qnilpyl Sanﬁn h”f%ﬂ a?io:%/

i s a honocyc group optlona

éﬁhéﬂ tHﬁJ@w@sypmm@lﬁét ¥ 6icyEc lspbsgqcmﬁsltds@ . @qaﬂa?,qt)@d from (1')
havh%g%ﬁbSt(Qt pedt %)l)coxy Ci-a alkyl, (3’) mono-Cj;4 alkyl-

carbamoyl-C;_4 alkyl, (4’) Ci-q4 alkoxy and (5’) mono-Ci-4

alkylcarbamoyl—-Ci_4 alkoxy or
(5) Ci-1 alkoxy,
20 R® is Cy.4 alkyl,
R? is (1) a hydrogen atom, (2) Ci-4 alkoxy, (3) Cei19 aryl, (4)
N-Ci-4 alkyl-N-Ci4 alkylsulfonylamino, (5) a hydroxyl group or
(6) a 5- to 7-membered nitrogen-containing heterocyclic group
optionally having substituent (s) selected from (1’) oxo, (27)
25 Ci-4 alkyl, (3") hydroxy-Ci-4 alkyl, (4’) Cj-4 alkoxy-carbonyl,
(5) mono-Ci_4 alkyl-carbamoyl and (6’) Ci-4 alkylsulfonyl,
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wherein RHis (1) a hydrogen atom (2) alkyl

optional ly having al koxy, (3) aryl optionally having
suhstituent(s), (4) aral kyl optionally having
substituent(s) or (5) cycloal kyl optionally having
substituent(s), Rs is (1) a hydrogen atom (2) fornyl,
(3) cyan, (4) C)..6 alkyl optionally having (i) a

gr oﬁpl%l%amZGg%’alcfﬁJrl &Pomor (ii) a group via an
OXygghRodtam tha) %éﬂﬁherlq,%%hm U5 QURNARE I, R ihnY

havi ng substituent(s), % a group via a nitrogen
at ofF P AU Blp Ki ANAN DRPgen®atich’ TEYPA G HtprITH -
a subﬁﬂauﬁtr@rrhe{:&oc@@nb@xyﬁo@bp@maMMyesﬁaeih §1RBbstituent (s)
thloeiterlfled or amida.'-er4 or (10) &Bi { RLis a
ti

hy dF6¢aT Boh ?Smgl(]c)uﬁXBpt %hém%romiv‘hngasl fre(s§ikoxy-

anngﬁbdnfﬁlel )4 M—?@Qnaﬂiﬂmc@&béﬁéyﬁ S@Hogg) w8, a ;

car ei nafte met i s to e a reV|ate
ggﬁgﬂﬁ‘&j E“ %rr aasé‘ qt oft d/rPE 6P8d ft?gfeOf'

ther[e@f tlandittheitokesf any onerSlB thef iambtboferafiopaah[1] to [3],
sub\?vhl tuent in the aforementioned conpound. (1) is

shoWR* BRI o "ER B ISP 2 tHE " group via a carbon at ont

fior [RH, a Iné@2odr o8 JRﬁubl‘j]CiM@I(ein)ataké(deLﬂpﬁ:nOﬁaiﬂ Min vitro

haV|n sbstltuent(s oalk tionall .
havi ngtsalbs tlf)uen]f ( s"})ry% % gﬁyPr%‘Eﬁ |sgnggil§h h%o\rlnrpﬁéses
substini neFiters hg ém)eﬁleytlmsptanmaltl yf hahd mgmpound of the

subggbggq{gn(tgme%ggl]gncﬁg Yl QRYi onally having

substit uent erocchlc group having a bond

at attarporrfatom ¢anpeoutn Mt@meerem@m@pe@ptlloﬁatl Yhe
S ,SHBst tuent( Q % ) 5 QR I

ggt or | ?ﬁ d orggméogat e%z%]éif b({)xy a:tl g %Bgﬁggé l:1%3 s

am é?ﬁéﬂa?rﬁiittlhé ¢¥ kegbryo tranSExeemfpr@(seﬁ t he al kyl of

the 'al kyﬂ‘heophbﬁﬂ?ﬂﬂﬁﬁl@%&r&%ﬁﬁbﬁgbiﬂ{f@ (;%%ad&i@rfdpq?xdrelea31ng

as the "group via a carbon aton' for
i nchageoRs néartorabranehedl Cactéoal kgﬁnpéhentagowthypf the

et h)ﬁ'res&ﬁ@%krent:?@rprn%@ybe Ut ws, 16894 ik, 1seg- rtBHp)ébtldlc
tert-buty pentvl, isopentyl, neopentyl, hexy

ZQOHQSEWHDC& ha?féfl‘hy? |t9é>|‘?t5‘91>tr %6?1 éﬁ}?as?gs hﬁ’irﬁ%{l%ﬁr’&&tgwlsuc
andatheohj ke, and the |ike. Exanples of the
substituent of the_ "alk ti,onally havin

subst i t ugHt8) eS| %It&‘&ex?ﬁsgqtédlclﬂg%%nd( g‘?l’fl}g g GrRi
pheaytaghaphtibyhceidh )inoptdonaldoypbavd Nghvint0a dnolecular
subsii{fenta shected. from (L huikogsy () prine,
et hplrefioratd,y poopyt adlne, di net hvi am no,

The compound preferably shows the property of superior
oral absorbability. For example, a compound showing
absorptivity of 10% of above by oral administration to a
mammal at 10 mg/kg is preferable, and a compound showing

30 absorptivity of 20% of above by oral administration to a
mammal at 10 mg/kg is more preferable.

In addition, the compound preferably shows the property
of permeability into the brain.

As the nonpeptidic compound having a GnRH antagonistic

35 action, a fused heterocyclic compound meeting the above-
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25 diethylamno etc.), (iv) Cl-6 al koxy (e.g
nmet hoxy, ethoxy, propoxy, butoxy, pentoxy, hexyl oxy
etc.) and (v) a halogen atom (e.g., fluorine,
chlorine, bromne, iodine), (2) hydroxy, (3) carboxy,
(4) nitro, (5) CE al koxy (e.g., nethoxy, ethoxy,
propoxy, i sopropoxy, butoxy, pentoxy, hexyloxy etc.),
(6) menticGBEoabkylercarbopyittodonleely. prea‘iee:’abi(%
PP 0N A% cRUEYLN QKK A SAOMLY LAY 8K VELETH e, &
i soval eryl oxy, Fox entvF onyl o
hexybmmmwe@xysmte@ by(ﬂ)e (Ibr.n@lal kyl t hi o
nmet hyl thi b, ethylthio, propyithio, isopropylthio,
butyl thio, isoQutylthio, sec-butylthic,
terggbutylthio 35 pentvlthio, hexvithio etc.), (8)
Cl- Lsuj i (e.g. nmet hyl sul finyl,
- propylswjflnyl |sopropyloulf|ny|
¥{ /Ebbutylsulflnyl secbutyISU|f|ny|,
ter uty|§U|f|w oeutyi sul finyl, hexvlsulfiny
etc.), (9) cl.p@® aIkasquonyI (e.g., 9
met hyl sul fonyl,” et hyl sul fonyi, propyisul fcuyi,
| sOphepyl AWMt anyi(l) bytwd%elgéﬂna/&om i gobug yc_!,l%lpf oWla carbon
secbutyisul fonyl, tert- butylsulfonvl penty/sulfonyl
hex?F@‘ﬂifbﬂyla @FEUB Vl(ale)matlf%ﬂe@géﬁo%t offt)( 8. group via an
fl uekigen LlhObBENEs) W?Hblﬁk@,vﬂao‘il Be) fuf Lhomd GPOUP (1) a
V|e a nltro%gn atom /4 (12). a heterocyclic grou and
t heYfikegen atom, E%’()ar’f‘pﬁégu%f‘”t%é‘ <HFBUp aH°8r al i 3 §geHP via
ﬂt oat nﬁﬁrct)d’wl subsf i tz;)eat gﬁelliu]giOI hﬁ(a ahkykyapt b&h&al dy (5) a group
aving su t ue s)'5i.nc e (1). -1.40R9 ein.r
18 g SRR a b e S5k r heeBRal TPy o (@)
SubSt(CHD%Qt (IS)J.,S G tyicdgeal K¥| 0 Otpi ipnal Ily 25chavyalic group

subst S 4. a naI

subsf> ue%]((y }avbl?gh bﬁ%%{ %I rl“% rog fgtc group
subsptiummucshavangknmsambanuwb)opt|onalIy haV|ng
substituent(s) or a. heterocyclic group, RO is a

hydrqgen atom or Cl-6 Ri*kyl opti onal hampPng
substﬁiuent(sa (2)Na het erocyclic gro a2rj having a

bond q& 8 tF9gen” dtom (e. g°F 1H2 - pyrltol vi, 1-

I m deazol yl, pyraz i ndolyi, 1H 1-] ﬁ@lvl,

7-purinyl, 1- pyrrolid?nyl 1-pyrrolinyl,

13 dmlgééﬂk i (lﬁyé arﬂ)‘alrbgéﬂyétonpl ke agi]@'i optionally having
pyrazolinyl, 4-nmor phol i nyi, ~4- |enDrphoI|ny|,

2-i abkerni yi3) eryi qptaonallzss ftaéftlpah9a%931tsﬂ@gal(wo| yi4) aralkyl

etco tﬁ&‘i’altll}ehbbkﬁg substltué&a(@l gs 0f) td]z%l@&l}@ylalogﬂélpnally

of t "(-J. al kyl optio naII havi ng substi tuent
fothfgl%‘? WS“—&EP%%(%%M ﬁy|ls é hy? , P¥sHOEFR, 25 Bbprié
but yB) <t§>é3biﬁ Yl @ﬁ‘@'ab.%ﬂz]('opﬂl@fntal@yt MhviRentyla group via a
|sog g%%& t:neo eng¥ hexyl i sohexyl , 3-nethy IPentyI

8 Vi R ] He?h?F‘b‘ﬁR ﬁlaaﬁ‘& P’ﬁ%g?r} R omy

heterocyclic group optionally having substituent(s), (6) a

ormyl,

group via a nitrogen atom, (7) a group via an oxygen atom, (8)
a group via a sulfur atom, (9) carboxyl optionally esterified,
thioesterified or amidated or (10) -C(O)R’ (R’ is a hydrocarbon
25 group optionally having substituent(s), and R® is (1) a
hydrogen atom or (2) a group via a carbon atom (hereinafter

sometimes to be abbreviated as compound (I)) or a salt thereof
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Exanpl es of the substituent of the "C u6 al kyl

optionally having substituent(s)" for RO or R9 include

(1) C1L..6 alkyl (e. g., methyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl, tort-butyl,

pentyl, isopentyl, neopentyl, hexyl, Ischexyl, 3- 35

nmet hyl pentyl, neohexyl, 2,3-dirmtilyibutyl etc.), (2)

C2. o& aapkehyg teexpof wndythe L-ket-hyl vi nyl,

1-pr oDenyThe %Iekyhl@lto% ))f eégﬁ s%bst@t?érﬁ:yzﬁé) tl(ig ag?ovrementloned

et hynyl, 1-propynya, propar gyl

cycP@apkvmd(@ﬂng Fyeiopebdpyd , cycl obut yl,

CyC| Opent}y)lam guc! ohexyl “SI:&:LI) 'VJ_(as)a Qarbcﬁycallteﬂj’ kﬁﬂ:len R or
% cyclopentg@i ycl'ohezenyi. etc.), (6) il

aFa fyinqladeq(1) eyl OP@rﬁa“taH}Vbbﬁ‘zwg SBH%?R&‘%WF o

etcc cl&gl)kﬁG oﬂaéfl@{aﬂlly( Baling @L@%%Ltué}ﬁp(@t) hy|(3)etag_k)enyl

(B) C1 al’koxy (e.g., nethoxy, ethoxy, propo

i soepgbwlybaﬁsm av@esmwyusgec%mw opacfnaol&tymvmg

et Cshibs{ udel-(44, arsyl %41{(91 g)ptlahsmp%mavlnaaamsltqwent (s),
2- naphthoxy etc. ) o (10)-Cal kano

acet I t

()§ apti*‘%ﬁﬁrSﬁW lcbl%)??? hayiggh @ g?ﬂ’/‘ﬁ aét é’ ?ark(q!‘l)atom (the
G6- Létéfé/&ydlabbgﬂydp (o@tgonappﬁml suH@tQMuQME¢§)r)b0WY7|) formyl,
2- napht h Icarggnyl et G. (12) 01-6 al kano on e.%.,

for A§ Bxﬁﬁte&ﬂéb%n% - dapgt yFaAPe%y L (9) cyano,
isobmbyraﬁﬂﬁmoehﬁd)Mui12keC5 14 aryl - carbonyloxy is

e. l.o nao C on , 2=,

hapit hy! CHFTRAG 5 TR Y (i B8 Mo prBjorally baving
al kexipeatbomyl(s{e. qPﬁlnﬁﬁthgmyﬁarh@ﬁyb viet hoxyelasbanyn; for
pro me%@rbongdlpcf?ertpox carbqﬂ%%ﬁmggt$xyf§&bgé¥mm s

|so§ntoxycarbony Hatoxycar
car banbyl, 20yl rddeipnos@irepydl, kiphtar bamophtyle. gec-butyl,

M R R B

( 18akkylrartyanopdolieexyd., , 2 N3 Midierrby byl twalr banoylte 1ike, and
N,thgeitw%parbanoyi, N,N- di pr opyl car banoyl ,

N, N- di but yl car banmoyi etc.), (19) cyclic 25

ami r) ocaripowplleg eofy.thel sabspitdiemfl earonyllkyl optionally

aZOBb@hﬂg'éﬁﬁéQgﬂﬂént(%7Py£££ﬂﬁ&3'Yﬂ'C@!QPQ¥§1 é% g , phenyl,
peri di nyl carbonyl, N-nethyl pi perazi nyl car bonyl

pi
mor SRBRFRGE Stbony?PRtienal}y t20y%! Al JeRsaibignts selected

(€. gromf [ OH/BRox ¢! QM) NEmiks ONiing) hoH-nNe), d£2<3116 Glx¢1amino
al kyl substituted by 1 to_ 30 3 hal ogen at ons

chl dPoftet HALhYdFEHIOr GiBY Ry indr Wpaﬂ%wmyﬁlmet%ﬂammor

125 auhe@n_@ﬁnhy&b ete. )) ((122)C102<Qa.lk6%§) (@ra gi ﬁeth&)%/k) ethoxy,
i m no, am no, nono- aqr di-Cl-4 al kyl am

(e. §r°p 'hﬁuéﬁi"ﬁ'o Peé’rtﬂifk’arﬁ‘?fﬁ’l%ﬁ’oﬁ‘ﬁdmaﬁ& @ haloge“
i sopeopyley. no;flwzyiearrbnmorirss;bu)&wnﬁm nG.,od:Lne), (2) hydroxy,

seo B elanne: (APtaBuYIem 0, 32, p6THY LR AT cenors,
propoxy, isopropoxy, butoxy, pentoxy, hexyloxy etc.), (6) Ci-g

30 alkyl-carbonyloxy (e.g., acetoxy, propionyloxy, butyryloxy,
isobutyryloxy, valeryloxy, isovaleryloxy, pivaloyloxy,
pentylcarbonyloxy, hexylcarbonyloxy etc.), (7) Ci-s alkylthio
(e.g., methylthio, ethylthio, propylthio, isopropylthio,
butylthio, isobutylthio, sec-butylthio, tert-butylthio,

35 pentylthio, hexylthio etc.), (8) Cis alkylsulfinyl (e.g.,
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dl propylam no etc.), (27) 3 to 6 -nenbered cyclic
amno (e.g., aziridinvl, azetidinvl, pyrrolidinyl,
pyrrolinyl, pyrrolyl, imdazolyl, pyrazolyl,

i m dazol i di nyl, piperidino, norpholino,

di hydropyridyl, pyridyl, N nethylpiperazinyi, N s

et hyl pi perazinyl etc.) optionally containing, besides
car ethat or(fsnyandeome swilf i ogen ratemisdliioyd, het er o

ato t o] f _
oo gol L ALon, M GUUEEE gL om, 2
(e. @utywﬂrﬁmna(m nes T acettyl awd gy lor pﬁntmka)déenylam no,

promeszg}ygmlrs@a BREYY Y @gﬂ 89, allwléeby&rmyl %ﬂgno
etc.), (29) bénzam do, car anoyl amno,

(K- CEEhYL e IRy Ar bg%%%ﬁp%( epr@pylsulfonyl
(N”Q%B}Skgﬁﬁ%ﬁ%ﬂhfimﬁiﬁylé{}h%m C%Qﬁm{faélﬁ%ﬂﬁ, sec—

( Npr opyl car banmoyl ) am no gN-l sopropyl car )am no,

( NorriyrY e bamoyh ) BRfrdusydsyliqad)y pRERCELIE3nY1 15

al kylegal banmyly) ant o) (e(lg Yra halogen atom (e.g., fluorine,
(N, N- di net hyl carbarmyl i am no

(N, ,q_h&p,g%rpﬁﬂ %PB&%VIJ)OQH‘Pﬁb (11) a group via a nitrogen atom,

(M, Ndi) ps apecaehamy fdrapnnd the like.

(N, N-di but I car bangyl}? ani no etc. g%% .

al kyl enedt N 96?‘@\2‘512’0&‘ D) %Om as the

- 0( GEBp40eyent0cBOHZR S0 1 ky1 Dﬁﬁ'ﬁirﬁ@lyeh@v1dg s(lﬁéiltuent (s)”

di hydr bory 9. oh drox (36 nitr
(o R Be o SRR HER Y Rhor? copPatoodi 2o Grne ksl
(42)opplhosqnlﬂthav¢14§)sw$ltﬁaﬁ®:ytt(s (44)- l\hﬁloaﬁkyl optionally
al k sulfa N-rreth ulfarm ,

NCet Ryl 82lY ar%;%F&e‘N%Pdpngm faaﬁf% pptionally having

N- | wpsopwemj:l (Banoyi-zo Bty ©pltham>1ley ethblg {ubBtituent (s),

N NP R T ALY Ay s R AyPEl TisRsyF) o 2

N Nheitpropydlsl Baemayi R’ N N Mﬁypsmf@mybre@m yalkyl
(46)o?>ltg¥h$ﬁyo h(a@llg y dﬁ%tt'ﬂh% %) ,et EY' £ *’H eroc?/cﬁ.co group

propylthio, 7isopro thlo sec-butytt
t78r tha[vmmm Moadedt. 3 , m(tamzelpr@m;rl tlhi-@; » (UB)L-Gyrro/l, 1-

al kﬁmagiéfw £3§rgzolyn_[et EMJ:@P}H' Fﬂll—’l %&ﬁécﬁé‘lf ' 1m/;Lurlnyl 1-
propyi sul fi nyI yl sul fi nyI . )

phemyF&aH I, éw}r@l@yé} kl;/TJéfH-Idlaéﬁ%/erJ(réflg Pyrazolldmyl
et byband o, pethydauhhonyly; Rrapyheyl fomboholinyl, 4-
but 3% gul fonyl e?g (Sf) hepﬁlyFI%ul fo%g/l andth% lI]rllyke

In addPRPERCLipy b 62 Jpﬁ"éf‘@?%\fb]r'y 21 (L9283 %ubst at uent s

8| eetedhydhenekbarimdyyiberpr ese tak §:U]b§t i tutable

osition 5Exanpl.es of the (2.3, cl oal kyl of,
Itohe (‘%’zaﬂﬁleﬁa‘f’g%he Spm%Haﬂ(y fhibe nd*y s 23ky! oprionally

su b$1"a|vlin|<§e I‘Eh(t&)t ittent RS “i mek urfe o@ya? AQC0PYE ,methyl, ethyl,
cycl ob

orolshuty| s exelgpentulycrel oo g el i murs,

opt penayl,y irapkengy subsidpeaent ( S'n)exyflor ifGhdal, udemdthnseentyl,

30 neoﬁexyl 2,3~dimethylbutyl and the like.

Examples of the substituent of the “Ci;¢ alkyl optionally

having substituent(s)” for R® or R® include (1) Ci¢ alkyl (e.g.,
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, isopentyl, neopentyl, hexyl, ischexyl, 3-

35 methylpentyl, neohexyl, 2,3-dimethylbutyl etc.), (2) Co
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5 to the substituents of the aforenentioned "01_,

al kyl optionally having substituent(s)" for R8 or R9,
where 1 to 6, preferably 1 to 3, substituents may be
present at substitutable position(s). Exanpl es

of the 06, 1A aryl of the "optionally having
substituent(s) 06..11 aryl" for R8 include phenyl,
naphﬂhgmylzXthraceﬂnyl andmétteylviikel, 1-propebBxanplléyloétc.)
the tit f the " r ptlonally havi n

subs t%%htﬁ ?my t° 187 Act dé‘t% fugn?%?éﬁyl Rec-)

af orléhedy-¢ myedioémylﬁ @l- Byl ccmﬂtopmapjzy, hamlngutyl, cyclopentyl,

b
T rovk Rtk 07 180, B BB ERsaRR) e ngieﬁt@%ﬂ'
pseegnlolaetxalubstatd:u)t,aum Posi brahkyla)(e.g., ber2ydnpbes

of %th?ﬁ;b ky h%le)tﬁq@?or% gzo (é} at Kyl anii f’é‘.%'.',yphenyl,

having s |nc ude ‘ben
phenephityl pilteni/} pfopyh-s demztydeyt; ., tmqtﬁlpkyan@t}t%ei PIropoxy,

i kgso?ropoxy,%ﬁm S 1gt3b£’a§»;ysugéELEMy,OfteEPgoth)Z(yz%tc ),

aral k optional [y haying substituent
i ncl{ddeCe hogéy},@ﬁsi | @9t 0 RIRROFHbSLTR h@XMf ¥ﬂeaphthoxy etc.),

Bor(QU?rﬁl'(P@ﬁgien@/l %al kytorr@atlgég@tﬁy If)%%bggn)fl butyryl,

substi t uent
|t &s8bulsimdt ptdeht sy Che aré%e?ﬂrbgeyéubet%uto&wey r 1=

POShbHRIK BcarbX¥ayD] esnabnthg cxaeyhyl forc B ingf ude,
grougs f or med by 25 the aforenenti oned "CA. 45 al kyl .
opt PORAMTIL FyilRgd suldfSEmy Lt (§F‘ﬁt°x¥)e Wo@y}BPB%P’f}T'yl

opt baBaty¥6o:3V i Bgbsihsbkeentd.s)," (1§ﬁ36cs414 &fyl-carbonyloxy
optl onal I'y havi ﬂg substituent(s)" o 0 aral kyl

r
dﬁtl Gn&t1 X%UGSPFPEWI(C?)rbOF%JrO’FQQ nd car bonyl ,
sui fntapl;(thﬂfca&bbﬁﬁl\cyxy keaded t101)eaahb@;tﬁer(1amdct_-he51koxy—

Iike. arrpl es of the sut{?c,1 ;Luen% Sr banoyl
opt | Sn%(l)rf havPng SUBSTYEREm %?pr REPute (1)
Cl. pﬁoabxwamphybnaistqprbawxﬁgambstt tmentxyshrb¢2)1,CD- G

l. I bstit t 05

g¥§|198£ tiona Iygﬁgin htg rg\lj%n‘??%ﬂcgﬁ%sﬁ?fn tgf))) %6) éarbamoyl’
apal(ky) N}pttqr@ﬁéuqyahaz\llcagb@m i(Buent (Ieﬁn}etbﬂcauybjmww, N-

6 [ b

§7g % ylca%lbrag?éi,y —'r;%g% X%%t?al\{dg gl, f§ f%éé}tﬁgﬁgﬁé§}b%@l N-
subé’PFYLre&nk(a@)DYéneltfthe (L&e, N WheieCi: rlkylsabbaneydoriesy- s

thetqefqtemmlesrﬂgmnw N-diethy applesq0f nthe
c al kyl “optionally having substituent (s) ' as the

subStPrerricasbanfel é‘hﬁ‘lbé%‘%ﬂS:aébﬂn@hhlth Pavihy cyclic

siYbshi haetos)1 forg EYlLaetyﬂﬁnweggb&m g to the
aforenentioned "C . .5 al kyl. optionally "havi ng

subSEREHEMYISRrrRY TR ~8r T to Licianpresbefylvhd " C. 3, . . 6

cychepbkydimnthepahy, Imamwgquﬁlg)etraty&ﬁtc(a&)oonylm 14
aryl optl onal |l y hayi ng substituent(s)" |o and "C72D
ar al"RyP %]tfﬂOGﬁéPP‘S}Yhae% Cng’ siAfSt Pt Beht9Y) 2ted (Red-, fluorine,

subshilbuetd, efohbege, caydaspy! (capt cppadlnyihavbBgituted by 1 to

30 3 halogen atoms (e.g., chloromethyl, dichloromethyl,
trifluoromethyl, trifluorocethyl etc.), (22) oxo, (23) amidino,
(24) imino, (25) amino, (26) mono- or di-C;-, alkylamino (e.g.,
methylamino, ethylamino, propylamino, isopropylamino,
butylamino, isobutylamino, sec-butylamino, tert-butylamino,

35 pentylamino, hexylamino, dimethylamino, diethylamino,
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substituent(s)" for le include those simlar to the
af orenenti oned "C3_6 cycloal kyl optionally having
aubstitneut(s)", nO..14 aryl optionally having
substituent(s)" is and "625aral kyl optionally having
substituent(s)" for le. Exanpl es of theal koxy
of the "C) .6 al koxy optlonally havi ng substituent(s)"

as EhereRSTiingentcof tAR) "Tacb&noytriseconsEr] i mavrag(e- -,

subgti tuent(S) az801aiRy1, | Pl dde aRBY NOXYr 81 BRXY, pyrrolyl,
pr opox |soropoxy, butox |sobutox% sec- butoxy 20
t er HPBER EdY L rp@ﬁfwylhemwlaﬁanr e OiPRE1dEmnpPEgholino,

of uheysthsiditiyentpplidihe N-ldlnyGpabkoxy ngplipnal Iy
haV|ng supstituent(s)" include _those sim/lar to the
Y

stbStRY RS 361 1Y heP & or eRertiPdhEdotr g iapkypesides carbon

opt kesald)y havbng sihstbh uertd,s)" tH05 H%wWBes ok se16cted
referabui lto 3, substltuents may be 25 present at
sub§FP’f‘Lﬂ‘ B¢ 9B ST t9bn fsultur atomEx%rFHtéf?gS? e and the

(311k@ aljeoxxcl_gpﬁlmwamhaavl(&gg formylamino, acetylamino,
'‘as. th substltuent of . the

sub ent r bonyl'

A EBAROYT G ShARP hBo i G AS R udiipay A F i o
IllChEdEu‘aylgﬂQmﬁlnf)Oéﬂ”ﬂad by249)heeh€imbdaj k@oy epihamgiibyino,
hayi S itu he .so substit eut of the
afoﬁggﬁnﬁgﬁﬁédafg%ﬁﬁ%ﬁ%V?y 6?P88aﬁ?yQHHV|ng
subsbthy&n&ﬁx&byiDMMEﬁ aig-aranonybahondeciho, eath
oth es of the "hetero cI| rou or

eyl e Co o A e A T
besbdeslwﬁnﬂamwyat@mumq etg¢.x,0 $2heﬂﬁrmrdm1mma sel ect ed
fro fur [
aha LR IR R B P B T 0PN S A LERORD AR,
3- t UNyN-d=qhplcarlyimoyd) plymcol yiN, dewmlylarbamoyl)amino,

4- 0XAZQL ¥ipu 21 Ca XBZRUMY anrd M2zl Vi N ,
4-th atol YIutg' yr azol %/il A1) Ve A §72) Cr-e alkylenedioxy (e.g-

5- pvPaEsyI ; QIWH)@I%ZroI‘?I(CHSaO— —O(Cquo— -0 (CHz) 50—,
3- I@Q&ﬁ;)qbyletél 'SQ?@)ZQilYl:ydréoél%ﬂxaz(@lj)"h)fdroxy, (36) epoxy,

|sOth|azon| 4-i sot hi azo . 5-1 sothi azo

30( 133) 421gheadi(38 bl SYEPC, 539, MeacaRhg a%zwyfu}for (41)

1, 3sé1exasli azol) yphogphohé 2 4eyt I?slua%ﬁgpi Y144) N-Cy

5-(1,2, 4- thISdIaZO| ), _thiadazo

4- (fiéyés‘f]rﬁa&‘&h’éz&?ﬂ) NSmTQ‘ﬁS@l%ﬁW%'atbbleﬁylsﬁlf?moyl =
5 tblraﬁyﬁs'ﬁﬂllf}éhoyl ZIQ,lsBpt:ép}Ll%ZﬂE}é}noy]l N4kl aZDtafioyl etc.),

ai kBt S R o PP B etle. 55 (-4 e i damoy

QyCINI U-gf iy lecanfandsiingn, n&&lpie;@yaaﬁbmnca,ﬂorms& I to

¢ REL P ATAR et LAY SRS, 5 S s,

3- pethdythicl- pyropdythidy Oﬁbd@eﬁymﬂodylbutbﬂ’o}xudo -s®c-butylthio,

ﬁygkgﬁgfeﬁﬁg%ﬂh%? .Upyrqu%, AR L ALY | g ) PYE T M AL AY s £10y1
(e.qg., methylsulflnyl, ethylsulfinyl, propylsulfinyl,

30 butylsulfinyl etc.), (49) phenylsulfinyl, (50) Ci_g
alkylsulfonyl (e.g., methylsulfonyl, ethylsulfonyl,
propylsulfonyl, butylsulfonyl etc.), (51) phenylsulfonyl and
the like. In addition, 1 to 6, preferably 1 to 3, substituents
selected therefrom may be present at substitutable position(s).

35 Examples of the Cs_s cycloalkyl of the “Css cycloalkyl
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oxi do-5-pyri m di nyl, 2-thipnorpholl nyl,

3-thi onorphol | nyl, 2- norpholinyl, 3-norpholinyl,

pi peridl nyl, pyranyl, thiopyranyl, 1,4-oxazinyl,

1, 4-t hi azi nyl, 2- pi perazi nyl, piperazinyl, txiazinyl,

oxotriazinyi, 3-pyridatinyl, 4- pyridazinyl,

pyrazi nyl, N-exide-3- pyrlda2|nyl N- oxi do- 4-

pyrppmmnnﬁﬂlyeh@V®ng amdstsyuemthséycf@x:H5r1m¢lug¢cbyclopr0pyl

fus ro [ n ms), 1
G A o N P skt il

sulflJr attgamrieqialy dgensavvmtandt thie YhekeCfe, gycloalkyl

benéﬁéwﬁélaybﬁwﬁ{dﬂ's%%QLi’&ue&Q@?fGX%PW' incliude those similar
tetrazol e[ 1, 5- bl pyri dazi nyi ,

tFi B2 oths] £uBsbi ByAitgast n‘;ﬂpe Henenmdereidy ' Cr-gui oty pptionally
| sogey 1R ¥hinsei Anald ByF f@btéﬂa&azagnymelgéﬂln%é%l Mhleferably 1
gui noxal1 nyl , |ndoI|Z|nyI qU|noI|m

1, 3tﬁa§yht~“rﬂhs|tdutﬁ‘;mts BR R§1 PrRERth dﬂitn;fwbseetutable PESHEOR () &
di benzof WhaRpies & Bazotyi, a@ﬂ y&h R¥k, “optionally having
phenant hri di nyl , ehromanyl, benzoxazinyi, phena2|nyl

pheﬁEﬁ?ﬁ%ﬁﬂeﬁ§(s)6Héﬁd%@ﬂ1n§Pre$cl?01Ude PhenylEx%ﬁﬁﬂ

Qg bhenhel-akocysd ithedn@up. as a substituent of the

"al kyl optionally havin substltuant(qg Jdefined_a
the ss THrGURIGT £ &r DO G YAT T OF RS | CR142a6P’lR°Pt1°“a11Y
IEChﬂdﬁmﬁﬁ?b@tlﬁﬂéﬁﬂ(&n”tﬁoﬁhé af OMeIERhE0AGSktituents of the
"heterocycli.c gr "
oy P LRI P Phe ety CPb% K 16T DRLIA G RaB g Ltuent (=) for
subgt idrueﬁtl(efsb o@lefarrtedapaszyt h&er@r mupoves,a pace(farhmy 1 to 3,
atom f.or cl Ioa
3Tt e MY eRohes T AlcreRer oSS eD

and the IEi:damplamobﬁ lte-ob idk@lkyl of trExaﬂsz(estraitkyheaptlonally
sub t ¢l I nal a
subCF P RepS i (A BAL 8 1 RBL RNt L Meeny,
subskénerepst , thenzhatdkyl, dptitonakhy tevilage.
SUbSt”“%%&?ies'& dc%fe' ESQS S ubhe oﬂf&%o “¥l a@a F{;PO”

atoni for ere 6, préfera
£o Sptiulsilivt haning r?alPSbétlmIEts(érhf ﬁ@r sﬁjbsw-‘tuﬁeaﬁhese similar
DOSH)'Q{E(%)Jbst1tuentsE)6§npllle.eSaf_Q>freRQ§tfér{%Qp)‘h Qfafm optlonally

“al kenyl optionally having s%bstltuent(s) def i ned
t heNagHslFWPPaL BuHr (5on 5%&% pHrRRUVhEA D ¢P R6 Preferably 1
I nckydg, gtﬁl&l@bkﬁf@%&@”% Bse¥iiylat butbadi eMyible position(s).
hexatrleEéngnd the like, and the |iKke,

Exanpl es hes stb<tet UBRYL 0ffOFhR AMEHJF BFoURe formed by
»al keayd raphkbababias hayig n@l]@lb%btlibheiﬁl(yshavﬁﬂ@ .ﬂllﬁkﬂr_,ltuent (s)”,
R12 or R6 |ncﬁgde t hose S|n1 to the substltnpnp
the “af KHC198 1 6pt i Birarrgt h%\ﬂaﬂd“§u5‘ék?~°r“ﬁ}é‘ﬁflliéi)
defbpﬁibﬁﬂil@hBavgﬂgnﬂmb%tatﬁbﬂﬁi@bonoﬁlfﬂﬂgo e 1lopBionally

6, f bly, 1.t tits nt
CunBE T OPE CBETE G (S5 o ErpGs B R ary
of BhbﬁmaﬂybonﬁédOnabbyhhaMMﬂgaﬁdbﬁhetlEmH(S) defi ned

63‘57 the gk‘rxam léa/.l; ao? t%%r gggstaft%rgnt oPrthe “carbamoyl optionally

‘Cs 14 aryl

having substituent(s)” for R® include (1) Cis alkyl optionally

having substituent(s), (2) Cs-¢ cycloalkyl optionally having

substituent (s), (3) Ce¢i1s4 aryl optionally having substituent(s),

(4) Cy-20 aralkyl optionally having substituent(s), (5) hydroxy,
35 (6) Ci-¢ alkoxy optionally having substituent(s) and (7) Ci-s

12



25 P. , P.- or R6 include CG D aryl such as phenyl,

napht hyl, anthracenyl and the |ike, and the |iKke.

Exanpl es of the substitnent. of aryl of the "aryl
optionally having substituent(s)" include these

simlar to the substituent of the "al kyl optionally

havi ng substitnent(s)" 30 defined as the "group via.

a. eakbon ctrehyiorptRbhalRE haorinR6sultichveetCe) and the like,
al koxuearpoiyl, (8o s IREDPXY. r&eﬂyﬁ%u%ehgéxga&bonyl

propoxycar bonyl, I sopropoxycar t oxycar bonyl ,
i sobut exyE@tpdayi of dée- Hiit- exa;ﬂd@rlbenwonally having

ter tsQHE@WtQQ?yl as %t ¥LQ§%&%@QQ”M£ the “carbamoyl
hexyl oxycar bonyi etc.), carbampyl, Nmpno-Ci6

apkyp@a@wpay@@ subﬁtpfﬁgeﬁyq(@a bﬁﬁﬁyE‘B 1nclude those similar

N- ettlay‘:ﬁ@rmwentﬂirfgdoﬁ%g Qailh@rio)ﬂbtlonally havin )
N-Asogr onyl car banoyl etc oN, N-di -C1_6 alkyl car%armyl

(e syPsEN e (Fet hirc & b%ﬁyl N, N- di et hyl car banoy/ ,
N, N-di pr opydngachBagPWhe B )c@ndatiRe1 | b8 .onwhey enal ithg

6, preferably 1 to substituents may be present s at

3,
subSUPE b HATE (§dsi t 1o (3)YL Optlona]éé’aﬁﬁl"égg otUBRCAFRGHE (8)”

of, the *@ral KYJal]%Flt |o@ﬁ@bﬂ1é/ll|}a%bﬂgné§tgiﬁislttﬂiﬁ@ﬁt( &) as the
defined as the "group via a carbon atoni for Rl11l, R12

or RECPhtHidE ef '2}63 SPEPRYPY S PR 1882 heh ARV NI
benéhlbdf:yﬂ:l%eritr](lsbw ]‘écamdkstﬂﬁ:lddféeth&ﬁ@ :inhtﬂflblrﬁﬁo the kvl

es of the suybstituent. of ar ote aray
opt i° RAFTS ey su éiycﬁa%lfﬁfls)op %T‘
Si msluaétimérhﬁ SSUbS‘thtlhemﬁl @btﬁ_bﬁalm klyalvm@tmmmllltyent(s) ”
hlg:,”ﬁlgl 3 g%t Ia%:%fk So)pﬁlcq aS the s%r %ugné/{sa} ”afor R%.
pr ef er abl Bxdintles3pf stuimtcusualﬂtcscmgﬁ blee prCBSgeatlkchy atptionally
SUb%t It 4t abl o5 tpggle}nlz ﬁg "S)as th%osugsgxgggljltes tI:hgh carﬁ,bamoyl

heteroc%cflc group having a car bon at
def iopgdonsl bhéavgnoupibstatacealdon faroni iheludRi ZetRORY,

or tq, he Yl Cg %
for %ggbggh%tg?gr ocfldcp!‘g %gg(}’o 1{1&\% n%ggﬂ& &y "at 8%—%{&0 o
czr tt@ﬁtab@*mxyzopﬁa\yoxnavéleayémtaﬂduéh@ lEséarrpEféasnRiies of the
the s%&&éx%it&é@{‘%f' E'Hé Uft% ! QQfé@xf'dBth%aiPy & ing

substituents of the y opt’ional | y having

SUbSIPEEER ) S)deﬁl?ﬂéﬂiea§ht>ﬁ% sigidap WP athe euppbituents of
at ordhef Qo RbherRE2n04 RE., WHREE Jbtli®nfil priefenabbiosk itt@ent (s) ~

3, sustifuents may be present at substitutable
p03|ft°iroﬁ('s)‘”h62951ﬁxt£n§|'egr%?ertal*?éy Opt? ofral T sesteFite gay Pe
car axybnt def isnedtasutdrae 969ﬂ@ldﬂ(& a carbon atont for
Ril, RI2 or R6 include a groug yf)resent ed b){1 -0CR1/ 16

av

(R 10 i s WAIRIGEn T atig/ I Copt & yYPhAYT ing
SubsiuckBentdrs) (s ) ey et kyl agptm@rsaalblsylhaymm@f the “carbamoyl

e
het eroeyel Y@, - graoupxjﬂaspﬁi@nalbpnchvahgasﬁmhﬂmeawm (tdee the

R BTEE BYSHRE > SRy GRTPORAT TS DAUERG UL cbriinally having
subsstubtsuEtrme{rstj(s) & ftyr:IR?alakylcacxpntomgma}bérwmia\tpngach other.
substi t uent {é%l'es p%‘r%’ &%egg%o%ﬂa}Hcyghggl M%,r R® include (1) a

substi t hen Ar Atk
S5-membered cyclic group containing, bes:.des carbon atom(s), 1

to 4 hetero atoms selected from an oxygen atom, a sulfur atom,

35 a nitrogen atom and the like (e.g., 2-thienyl, 3-thienyl, 2-

13



substituent(s)", 'heterocyclic group having a bond at
a.carbon atom (the.heterocyclic group optionally has
suhstitueht(s))" for R18 include those simlar to the

"al kyl optionally having substituent(s)", "cycl oal kyl
optionally having substituent(s)", 2: "aryl optionally
havi ng substituent (s) ", "aral kyl optionally having

substicyuen{Siryland-ghetdyocystpergrioup Bavkawplylboddoxazolyl,
at carbnat thehtero cI| r oup [y
has%suf) quuén%?légl}azo%’ t’he g%{or em@’gt’l %négﬁ'io gﬁ ¥ gyraZOlyl
a cadrbprezationl bopyRiziolyRl 2-0midie Exhypl eﬂsmﬁdwﬂalyl 5=
ODEhggﬂiﬁzla%d%%zgﬁ oA ﬁISé)ngg d 5a§sg!2§z51%{19u§—

via a carbdn’ato include a group
repaesemmlb},-mmaebylané Reotlreazpd vdef neld 2, 4~

aboyg) fazqlyl) ,Exapplesg_ QLaJJ]@%glgi up; %-exgaﬂzqgeﬁ 3-

atom Rl 2" or I nc ose€ S|mlar to
Ygr d@pzw—atraaﬁm@gsén,aﬁom 2, 4-5hihieealyly, 1, VR

SUb%h&&‘fﬂol‘}fl Ui‘ﬁ% 1,8, |§¥LhPaFHla‘%B§}Hy helViiNg  3-thiadiazolyl),
substituent (s |ne as the gﬁl 1V| a’'a carbon
es

at ot 2f BrtrREsigrobel, 1,2, 3-triega A dheiagplodp 1H-

Vipa t8Rya 2 en2ﬁ£€5ﬂraz@ﬁ Hl' 5B mi da Di OF1 Plad@odbOMEziny1,
represente - DR15 ngls Cl1 6 alkyl la optionally,

haVIpﬁﬁr%h’d%Jtni uéh‘fr()s;) (@Q/CFO%TWiBeéﬁ@|%YFa1|HCyGHaW ifipntaining,

3Ubiﬁbl&%ﬁ“dﬁ&%oncxkéﬁ%s@ryh aptd epakly haisngelected from an
substituent(s), C7_20 aral kyl opt| onal | y havi

subSEVEERMYEY r ST I HettdPBey | PEET95Tp 26 B‘Pu%‘??glﬁh;‘? like (e.g.,
haVIzngyﬂMIBu{apﬂ@D 1Exarplyes afotkheon- 2Gp3znd>61,alm¢|xldo -3-
optLg0el L Tevig, 205 Uit L ent o Lo B Locl i o, -
opt ipgRakl §irhayi RgosithsPi-puenii@ny1f on-&8idar-4Pp@rimidinyl, N-
C 882l 5:6 50 SYRhO Iy BLL O ML, -
SUbSthU@Hﬁdyi):S ﬁ@kgﬁBllnyED'gmpdrkyhnpkulpmrahyy,fuhmquranyl,
st SIS A ISL SR L gy O 0o, -
to meeaiuneqientrom@diyl@ox@tmlloallkyB mptidenahyl, 4-
Lt O
havmmglda21nyl etc , and (3) a blcycllc or tricyclic fused ring
group containing, besides carbon atom(s), 1 to 4 hetero atoms
selected from an oxygen atom, a sulfur atom, a nitrogen atom

25 and the like (e.g., benzofuryl, benzothiazolyl, benzoxazolyl,
tetrazolo[1l, 5-blpyridazinyl, triazolo([4,5-b]lpyridazinyl,
benzimidazolyl, quinolyl, isoquinolyl, cinnolinyl,
phthalazinyl, quinazolinyl, quinoxalinyl, indolizinyl,
quinolizinyl, 1,8-naphthyridinyl, purinyl, pteridinyl,

30 dibenzofuranyl, carbazolyl, acrydinyl, phenanthridinyl,
chromanyl, benzoxazinyl, phenazinyl, phenothiazinyl,
phenoxazinyl etc.).

Examples of the heterocyclic group as a substituent of

the “alkyl optionally having substituent (s)” defined as the

35 “group via a carbon atom” for R, R!? or R® include those

14



suhstituent(s)" and 'heterocyclic group optionally
havi ng substituent(s)" for B.8. . Exanpl es of.

the "group via a sulfur atom for RD., R1.2 or RS

i nclude a group represented by -SR 1.5 (R15 As as

defi ned above). Exanpl es of the alkyl for RD
include d-,6 al kyl such as nethyl, ethyl, propyl,

i SOp{rlfi)méhr, bumyé ,aﬂo&@ﬁeﬁﬁaoneﬁeeh@quycﬂeetglbmpyl for R®.
penty exy

eaml o5 PPHES HomBey S T g Rk Bt onal PP nget ionally

subsivinertiostftudrar(sQy |dmﬂmﬁa 6d)trer y*lgrooptx'rmnal Exrbon
havi L0 substityent (s) . 2 cycl I tlonally
havf ﬂ‘%“ SWBs |t'u%ntf§ R 1 80fuds Ei npl s’ o%!( %he aryl of
t hecyarotroppt. i oa;ai]lo%uhgm ngycSobsttyuentycdphexds ahliethe like,
deflnétapn o& the "honocyclic group optionally having
suhs?ltnentﬁs?" for Q include C614 aryl such 15 as
phenyl , Exaaphtsydf tBenamﬂHﬂ¥¢hgnan¢quHe,“ph@&maﬂﬂgﬁybptionally
ace hthy ke nd t ' .
Eanay A s PREratRaer f ke e Short Sder g e

opt B@lmﬂtll‘qpehavoﬁ gtlaj l’istlleJ eptishallnsaviagdefhafiitient (s) 7

c i up: opt i y i g 1 g2 RS,
gﬁbégfﬂ%{;g%s%‘lﬁéf o aopaclcg‘ggl’%iig%y. Brarkylt °of
(e. gherevgt trpl 6, eptpfleraptvpylto Bsoprlopyiltueps ylay be present
iSO?Hty&mﬁﬁ?ﬁt?ﬂ%&&xmﬁ%i&nRﬂty' pentyl, hekyl etc.),
(ii keny g., vinyl, allyl, 1- but enyl ,
2- but eny|Exagpéey  of ithe) abzermlkyﬁyth% &'ag keng} tRyionally having
pr ogéﬁgﬁlltue%tquy%flnédh%m%| “gk&lﬂ vll(a|b¥12 c%cﬁl atom” for

cl obu

cyc I ( opro
é?cﬁgpeﬁ%/ypr %yépeh@%l%et% I}eHY(lv)sue S4Va.ny|l (‘gtgdienyl,

pheﬁgkatxllé?@@haﬂalnh@1mﬁ@htemd tﬁbcﬁke(w) q(-14
aral kyl (e.g benzy phenet hyl etc

(viii) hfd@&%}%(?&)thﬁeﬁ%%tﬁ&uee%)%y% almz);l of The
car bampyly1 (sicipneBRbOXYEng (stiisic) taékopyj-casborlyj rR*? or R°

br oR BV UORTF < PROFob Ry EarHGATT S H Gly BT DAL

IzSObtﬂtD@(rya(Hafybﬁﬁyimg seshit @xycan boaytined as the “group via a
tert - but oxycar,bon e@tyéox %rbon
lg?fe @ e

hex§|_“6§% tﬁg‘ny Xt Ff:%b%(’l to 3ha?ubst1tuents

XV)
atonmyebg)pre%buoratuﬂubebhtmtahie bpreit i (s) odi ne) ,

(X\” ) G —EE aé_‘é%ﬁ f (t%e ar%gE(%P%)t(lg’ “glt_‘ %Qp&lgﬁgfﬂ%%wmg

i SOpr opoxy, sect
t er subst Exygntgent ydiaﬁayl,ed h:extydeok‘yretlp vyiaopt r:@nla@ﬂ yatom” for

NRVRNG Gl B akkQRY (& Gy r%ﬁ%xch SLNPeny R RPNy,

i'Sopr dpoxy, but oxy, [sobutoxy, sec-b ,

t er enbotrasanylpentdytioxy ikhexardpeet ek, (xvii) 06. 40

2{%" ;)xy( )((%a?rlrpleehgf‘oaﬁé’ stbSRRRRY! 8% Yar A REPRLOW Q01
optionally haVJ.ng substituent (s)” include those similar to the
substituent of the “alkyl optionally having substituent(s)”

30 defined as the “group via a carbon atom” for RY, R or RS,
such as C;-g alkoxycarbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-
butoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl etc.),

35 carbamoyl, N-mono-Cj;-¢ alkylcarbamoyl (e.g., N-methylcarbamoyl,

15



6 alkylthio (e.g., nmethylthio, ethylthio, propyithio,

i sopropvlthio, butylthio, isobutylthic, sec-butylthio,
tertbutylthio, pentylthlo, hexylthio etc.), (xix) 0&40
ary/thio (e.g., phenylthio, 1-naphthylthio,
2-naphthylthio etc.), (xx) OL.6 al kyisuifinyl (e.g.,
nmet hyl sul finyl, ethylsulfinyl, |lo propyisulfinyl,

is opp@ﬂyﬁs:ulrblaxnwl oy byl ddrphmeoyi S Qbutsxbpsuﬂ)ﬂ daybamoyl

sec- but fi i sul fi nyl e n

oxSPS 1 AGT e e T gl 1 R BT g bsanoyL,
pheNyNsdﬂdﬂhlyybarﬂammht NyNSditlﬂndpy[Lparbamoyl etc.) and the like,
2- napt ht ylsu finyl XXI 1. | sul fan

(e. ag?re rﬁt hyI éhlﬂf%ny %iL% éuflgbstﬁQuengg may fbe glfesent
psopvisukﬁnmytablsqpm@pyosuhfonyI hutylsulfonyl

| sobut yi sul f ony £ ony

tertbutyﬁgu ggnéﬁ”§§§ﬁ?HY 5%%i £ lk }ea ?lonﬁlly By

et c shbst{houenit)s10 @ﬁﬁ}hsdli@rghe Cergpp wﬂaenyt@mhdhOﬁybm” for

1- ngpht byl sul teor t I e (xxi

it %o ?xxéj)tj %3?¥glu£e e E%I-JA{-H(SQ?Y é&’&y %Qn%%;] }S_éi%l’iydryl,
acetyi@wﬁr&md ph©pkdﬂylanﬁrﬁhe @uﬁ?rylan1no

'ﬁobutyryﬂ, Qs a/@'t%y%ammu%e 3 drN¥) IPNGeColr2iiyl
al kyl am no g., rethylem no, ethylardno,

pr opptieriaidy hsmmmwbaﬁih@ntuét) |a¢ﬁlmsieetcboae similar to the
(xx\%{hd @ kyhatl 99 (1R Fa1 ki f@itﬁ%héﬂﬁ%avqhﬁt Al anicRent (s) ~
dlprog yl am no, diisopropylanino, 25 dibuty anl11no12

et c IpLigscisi Fb“e( FIVB Eyél%ﬁaﬁ‘%m’*w (é°§.R
cyclapropy |t%m6n0pré3ﬂ=£tla9@9t yl@mznogueyclopeant )’rha%mbréopresent
cycl ohexyl am no etc.), (Xx.flXx) 06- 10 arylamno (e.g.,

dﬁl PE neDstL tHEBRE hyROSHERBD (D-napht hyl ani no etc. ),
(Am ) acyledz@pQes Jprﬂl‘%l“hé\@&toﬂyclpé Qﬁddﬂfo}’havﬂhﬁ W ybnd at a

SO S L e b () O80T SRR

naplatzhyslrca? h@ﬂyUd@ttﬁhds,e ExxxXldy tQltHe atdydreredi DXyroup for RB.

e.g., -, -0(CH2), -0 30-, -0 40- "
o 1) TR B e oAby GE et By oR% G TE) Ghy cekbon aton
contnay nhang, abesbslestwearborexaipnés)qf ahb0sdb$&mn@eot include
atonp _sel ect.ed from,an o n_ato If
a ni rzgesnlméLteiom 1E’;lnggriehe Fg%et 33 n})fat}fehu aﬂ}’i Fidllbiry
3 thaemyg ,Sub2Lfitment (3 aeﬁinedzapytlneal y;rouE P raolopicrbon

E@éﬁ?}'yf ﬁn Oﬁﬁz%vﬁﬁ @138%@210'%' Zpéé!ée%gh% 1.to 3,
i"acol acol pyrazol razol yi,
5 pypaztﬂQAentE m@wcﬁ&zakysenm-au ﬁuhattﬂqﬁable position(s).

Szi m daz ok X "
%xﬂm&ll Soéﬁ)@é X#tl&ﬁlﬁ? ﬁl azo fleé c&rboxyl” defined

or R6

|sozazol inzoly 4-1 sot .
5-i 86t KhqrZeirphp Bia (a, czrhogx%tmné’ épylP} or R® include a

5( Zuf-R6adpzoly b, -Eok'4-@eadiazohybgen, alkyl 11
3-( r2u§ thlaglazoll%ﬁ oﬁa @94 fhlgdléggiyi) ! ?ftlona Y

t hi aava&%|§ﬂbst4t%qnfz<834t ﬁysﬁbqaalfmly@tlonally hhving

S- (Jsugsgiﬂd@n%qlsﬁz OAJ%IJJ) opiignélltythGiﬁgz QWstituent (s), aralkyl
1, 2, 3- trlacol 4- tr|a20|éa 1r; tetrazolyl,

S04 PBEepivi aiﬁ%ﬁ! AUPE hyent oszst%ufa?ziaeﬁwychc group

pyr hab i h%”bona Py rd erpos- Mn{ dyhe Hef@Mdc§¥hic group
2-pyrimdiryl,, 4-pyrimdinyl y 5-pyrimdinyi,

2- tﬁPBh‘E}?W PRSI SU%ﬂtlFHFB Jphol i nyl , 2-nor phol i nyl ,

3- mor pholgayblepi @Jerﬂmls nuhkypwpamyshalmlr@whgnwbstituent(s)",
1, 4-oxazinyi, 1,4-thi F% 5 thl?; nyl, 1
2- pi BEr %Wl O%t’p‘? Y/’rng tsruPéE?‘h ry

35 optionally having substltuent(s)” “aralkyl optionally having
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oxotriazinyl, 3-pyridazinyl, 4-pyridazinyi, pyrnzinyi

etc.) and the like,. where | to 6, preferably 1 to 3,
suhstituente may be present at substitutable

position(s) Exanples of the cycloal kyl of the

"cycl oal kyl optionally 20 having substituent(s)" as

the definition of the "homecyclic group optionally

havags siuhshi {aent (\‘%teigéyﬁlicngka@ke Ha¥ribgcy ab®al lyia carbon

such as cycl opro cycl obut yl cl.opent yl "
cycF‘B‘H‘beF?(‘ gt?lﬁ%cyﬁ ke, IHP PﬁElT’ %]elf%?ﬁnﬁ‘lﬂé%t%fle%és »)
subsb+ trientnQfideyehaal %)ihu_!Dir the t35 “@M@loa)bkybnally having
OPLLOnALLY AV SURSLLLIEN (S ca% ! 0 S8 20 Blene (o),

SﬁbShi‘}HUQjﬁ)tﬁsﬂlalf}oma@lhgcéuhﬂﬁlthéﬁE(§)I”m Maratloyt etionally
substitnent of.the nal | y _havi
SubBeTHIEAEpEr e (oY ind A B RO G s 920p having a bond
af openentarbnedat don@aygchetegrogupiopiicmalobyio®{)ly has
havi ybst ent ()t for. ax0 _and_the
Ilke&gsv%ere _k[t( o 6, s)prt}elfzer a%emeﬁfg%oneop! ubsti fuen s.carborl
nayab@npﬁkseRP'aR“subsRﬁtutable p03|t|en(s)
anpl es %Egs oei1 %%%Cygl I Cn%&%i alﬁ)lda % carbox l” efined as
eterocyc A group opti 9 ving su Pt uent f
for tige| ru;doundevmcse:a3503|mdna foo Rhe &lfzocpruienin@hw a group
he l,i b 5 the
SunE T a0 ot he Ol B JBy AL oo 0T TR dobdf
"het er ocyelaimplgs thp thet 'orel yinawi mgmdest pEehtios) R, R
foxoQ RmQhHQ@dé hoseeSsmdal: (8 {ihe - %ﬁb' @i@nat ancrt@%éﬂ atom”,

of the "aryl optionally having substltnent(s

def Phi¢h oif 6f sehetidfispénehtlitenéal Kb riityiOPPpLgriygng

opt 5@h&d 1taeRavkNg &SEH Mentes ) gr@c) Wha Wheseodn @y for
prefgrabl,y 1 to 3, substituents nmay be present at
subgtvtﬁtaﬁFé‘p03|t|on(s) Exanpl es of the

"al kyl " czfxatnb@es a&ﬁ»tlheorigmﬁaldm Bavé:ngreal KQ&M’" for RRY R? or
i ncl yde C1 alﬁy such nethg egpqusprog : %p
|soBrd;5’5? UdBLﬂ‘ﬂ Oulpsﬁmﬁﬁen% DY it Fer t-Sphty|atkyl

Qenby’clonas_qgeﬁ&yin@@mbeﬂwdzenm(&xyI Cs- k&qhﬁbyillkyl optionally
neohexyl

; nmet hy . and the
Tk Tkt &Y e S n il B rathE v g of
thesubéﬁqﬂuenpuspnahhy kmamhy; apkioayl fyohaRihg i sublstidleuent (s)

C7-0Q_al y _such, as net hox ef hox ropo
<oBF SR BT OKS, e R Ge0. BTG SCBaFftoent (2)
but oxv, pertwlexvef Héev!Oxy &ﬂhjlthpti@ﬂailyahdvtmE

k r
o%t?%%sﬁﬁtuﬁﬁ Eéﬁnpsu gtlfhgﬁ XKforgﬁhbﬁﬁﬁﬁﬁﬁgh%B 14
arybfgtmmen£30phérmﬂls BlkmbﬁwnﬂpphalEyrhﬁﬁmﬂgybub$Mhuda@t(S)” for
likgs gsthe like. Exanpl es of the substituent
of . the aryl optlonally havi ng substituent(s)" for Ru
i ncl ude tBxegelss md dhet 6Ct-hecylbsi ky bertighaity|hasfing

the suﬁéﬁ/ltu%%'(gﬂa' Iye having %BPJ%&ﬂélti%ﬁth(a%an aS;JN€ tuent (s)”,
definition of the aforementioned " honocycliC group

gpt I 6nad Pyahaxd mptdapstly dewipg) suligrit@enpbsshhee | to

6, prheferabllyid. gtQBo %99§511tw@1%$nwu&ec1@h@§€m)fatfor R1
substi tutabl e position(s). ampl es of

ar afRgIudsy thrae afailay t@p*flp%nalfwemﬁavﬁlﬁ@ed "Cog cycloalkyl

SUb%btiéﬂlﬁ{ltl@s)lavnfl@rsd%s%ﬁtu@r@ﬂ (léd@ CVC;ZP aral kdﬂtl%%ﬁmly having

as benzyl, benz ydryl trityl and i ke, and the
li kéubstltuent (s) C7 -20 aralkyl optionally hav1ng

35 substituent(s)” and “heterocyclic group optionally having
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30Exanpl es of the substitnent of the "aral kyl

optionally having substituent(s) for Ru include those
simlar to the substituent of aryl of the "aryl

optionally having substi-tuent(s)" as the definition of

t he af orenenti oned "honocyclio group optionally having
substituent(s)" for Q where 1 to 6, preferably 1 to

3, substithisemnt(s) 'r'ra]yoﬂoe{Bpr esent at substitutable
position ml e the c oal k the i
"cycl oal Iaﬁazngﬂi{aigo?l%l?g&‘? hg{/‘i“f?g V&ﬁbgt? & SHr Eﬁém f’joor %12 R™ or
i ncREld]ech?adé sygtaal kybrattahedsbye yeIrOpr @y lis as defined
cyclgb cycl epentyl, cyclohexyl and the |ike, 5

and |ke Exanpl es of the substituent of the
"eycl oaI Kidamppti omaldhe hakyngosuBSt ihabtmdd ' ﬁbkle:sdllch as

|ncI tho |mlarto st t

thert SRt B L T o AR PObRT apeoBLYy Fecbuty,
def rtﬁrtfknrtydf, phetﬁalf,omemhtar@éhell)lkdn,orm@yche cllg<reoup

opti onal 'é&a'j}\%‘ibggo?%bt M é?%%p o “&‘185&1%31; 4Qv8ng

preferably stltue esent _
subgtlblsmtamn@ (poSi foofy sylcltE}@artﬁl) esrpf cmteoh@lly gaving

ahk¥lbs Of cuddd (s ahkviz)optianahly Bayi&%l( ?) @y HPUp
via a su ur atom or || a group via an 15 oxygen
atoﬁﬂbiimt%tl ge¢tude d c al kyl such as nethyl, ethyl,
propyl, g¥'ofh§k¥5ryi§9@%&¥'* E?ch%lﬁhally having
tert- but entyi, 1sopentyl, neopen hexyi ,

i soﬁészﬂlt%ﬁhw @%rﬁhﬂ deﬁ@@t’“éf??l of 2t13e dﬂ?@?ﬁ%b‘tﬂ yroup
and, F)Bforllallk_@ﬁ halagmg hﬁ.lblsltlﬁguer@((%wl §§r0<j ﬂrf&udgr@éiﬂ yi» such

a sul fur aton' of 6 al kyl 20 _optionally havi n%
d°gPup e ra sBPP@‘i‘hYé‘t'oﬁ‘l %’?‘P}{H}%Y)l' aa’@?l'bﬂbl'v PReRgpthryl
OXygeBn@$ifHy1f @hdRend NGludeaa gheupigem | ar to the
aforement| oned "group via a sul fur atont for

or
R52. ExmpARBI 85 CHBSUHYGah Of 220 &’?yéﬁﬁ g
of oﬁilonaanhlgylha@phg onalshy thew mg7( b} ehgrdafpnyt fora of the

5 HERGUE B GO STHRPAF. (b WO 41 OPGRRTIBALe 1o ©

"Qgr auplwdea (ar) oxygerkydat aptl gf omelEhlylpret®22., propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl etc.),
(ii) Cz-¢ alkenyl (e.g., vinyl, allyl, 1l-butenyl, 2-butenyl
etc.), (iii) Cz-¢ alkynyl (e.g., ethynyl, propargyl, 2-butynyl,
5~hexynyl etc.), (iv) Cs-¢ cycloalkyl (e.g., cyclopropyl,

25 cyclobutyl, cyclopentyl, cyclohexyl etc.), (v) Ce14 aryl (e.g.,
phenyl, 1l-naphthyl, 2-naphthyl etc.), (vi) Cy-14 aralkyl (e.g.,
benzyl, phenethyl etc.), (vii) nitro, (viii) hydroxy, (ix)
mercapto, (x) cyano, (xi) carbamoyl, (xii) carboxyl, (xiii) Ci-s
alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl,

30 propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl,
pentyloxycarbonyl, hexyloxycarbonyl etc.), (xiv) sulfo, (xv) a
halogen atom (e.g., fluorine, chlorine, bromine, iodine),

(xvi) Cj-¢ alkoxy (e.g., methoxy, ethoxy, propoxy, isopropoxy,

35 butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy,
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Exanpl es of the "heterocyclic group optionally having
subsrituent(s)" for R5 include those simlar to the
af orenenti oned "heterocyclic group optionally having

30

substituent(s)" for Q Exanples of the "optionally

esterified carboxyl"” for R2 include a group
represented by -CO2R1 (R12 is as defined above),
Exanpkeso:0f ethe) "qpticanal§ yndvhingest grd fdoad Célrgb.QX)ﬁlethoxy,

for

as

3 5??%92,35%%%8%%"91)%% rg)g }Eye,s n%)%éﬁ‘pﬁegs%? e S%C gujcoxy,

' opteonabdtpxgm gdaited oegry k]ﬁ)aéyyll"oxfyOétcRS) I nekite C& 1gr atyd oxy

rep
above

ef i ned

t
3e)3e.n, e%en&x&%%vﬁ%&qwé hna Sht zzloxx etc dp (xviii) Ci-e

opt aﬂmxalﬁr;adwaw a9, MQyiLthwent (<a$)13/1t1m10 Ppﬁtopmbttmdne (1)
al k IthV|n substlt e 2)_ | Ky _
LoBP ST SRGER SRS, Rl YAl Sl ere

opti o

uen

opt bbhal thyi chapengylsubst i llletpe,rﬂtt(hs)a etd)) ,ar yhxbgtd_mnaty_‘ythlo
haVI(Qgg B}%}eh&ﬂ@ﬁié S)l ggghéh@ltéégl k%"na%%?h?ﬁ@ilx%cy etc.), (xx)

havi ng” su

uent 'Kyl

opt Cnnadil]wm&lfnrgyls ubsm t ueemh(ysl)#ulfir@n&ﬂol @ahkwulflnyl
t t |l
9pt LBA)1 fﬂYlgent %&?ﬁ%b{zg‘sﬁﬁ]ﬂﬁ L oﬁ\gt} 1%%%%16’5}’1' onally

havi ng substit

avi n

subsephuemtsud Finghd segrabkyd swdgtinghal te}rthévtwgsul finyl,
SUbSELE BRI hy1 AShdY suhm{ﬁcgrt@p g(ﬁm epgg g99h£d1flnyl

haV| ng substituent (s R7 include those simlar

tO

t{Reg? al%ﬂﬂYépﬂ l|,ylmnm@yggbgﬁw}eng(ga)phthylsulflnyl

Clyslteai Kylx:QR§ | @]Iné” |Jky'ﬂ§1¥1ﬂ91yiu%td_;t U%@t(@isulfonyl

opt i onal havi n ubstitaent(s)" aryl

apt ie*éhé]rﬁ/lﬁr?é‘w-ngpléqméts}l% R'SP'SOEH%PY%FERW:L

opt baB $y1 AN NG SIRSLL EHEMHA)," s88- Eth;e_ylsulfonyl tert-
af orenenti oned_"group _via_a carbon atonmi for

or

By L0 Eonps Ry 8L Ay oGBLTOMEFPY, Bivilng i) Co

ﬁubgg latryrapti(Sonyi1s (pref, elpabhglsdlMylAsUaapﬁﬂ;hk}%ahkﬁdnyl 2-
aV|n a nitr en atom rticul ar
& 3B Bety B AL L08R S Tho . BBRR bR brtitine (e-g.,

pbeffehablaﬁnlno, acetylamino, propionylamino, butyrylamino,

25

30

35

isobutyrylamino, valerylamino etc.), (xxvi) mono-C;_s alkylamino
(e.g., methylamino, ethylamino, propylamino, isopropylamino,
butylamino etc.), (xxvii) di-C;-¢ alkylamino (e.g.,
dimethylamino, diethylamino, dipropylamino, diisopropylamino,
dibutylamino etc.), (xxviii) Cs_¢ cycloalkylamino (e.qg.,
cyclopropylamino, cyclobutylamino, cyclopentylamino,
cyclohexylamino etc.), (xxix) Cg-19 arylamino (e.g., anilino, 1-
naphthylamino, 2-naphthylamino etc.), (xxx) Ci.¢ acyl (e.g.,
formyl, acetyl, propionyl, butyryl, isobutyryl, valeryl etc.),
(xxxi) Ce-10 arylcarbonyl (e.g., benzoyl, l-naphthylcarbonyl, 2-
naphthylcarbonyl etc.), (xxxii) Ci;-4 alkylenedioxy (e.g., -
OCH,0-, -O(CH;)20-, -O(CH;)30-, -O(CHy)40-), (xxxiii) a 5 ox 6-
membered heterocyclic group containing, besides carbon atom(s),
1 to 4 hetero atoms selected from an oxygen atom, a sulfur

atom, a nitrogen atom and the like (e.g., 2-thienyl, 3-thienyl,
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As PP, a group represented by -(E142)DQ (p ix an

integer of 0 to 3, and Qis a honocyclic group

optionally having substituent(s) or a heterocyclic

group optionally having substituent(s)) is preferable-
30As R14, (1)al kyl optionally having Cl-6 al koxy or

(2) 05-14 aryl optionally having substitnent(s) is

pr efenabl g.3-AnrPd, 2-GHA)Bly(W3-pyarbydr p(m{olaanogyhuﬁ—
optiona st| ent ) |s re bl

| e Oxgzﬁ%i/’og”aﬁxﬁ%ﬁéfuf f’%% lg‘?l 2 Eézroel % egc%hlamlyl’
Sy el rak el dn debymmb]a)aové lémzemyatt%fmmabelﬁl, 4-

abhbr evi at a conpou d (I ))_is er abj _
Part I EararYy, “cofpduiu Y ? \l/\?]exr €] n iilslsg;x;a zo gty
csptmsmxalzbyyha\zsl mgoshltﬁsthhyﬂlenaf@otmzolgl,( Brabkyhiazolyl, 3-
havj 10 v trogep rQup, Vi ,o1v1
e e T e
- - (BH2) pY- ﬁrpadsaanlym,e@er(loi Ptgagiaand/1Q-Jé, Bsta
ho'@?ﬁ%ﬁhé? %;loug Ptéosn&tlh Pbé‘%él{}&nsugsiitéi%'ltt(mﬂdpizoéyl),

beterocyg drou pt1ona substi'tuent (s))
andL,Ru 5rshia.i_<)la®olallky1 ?oﬁt—lt@;namlwlha&v Aghttkaryody L ( 21)H‘

ék%a F¥§1‘”§H—Qgékéébﬂ¥¥“ BQOfﬁ%&gﬂlhygnt&faxdt§1a21nyl

pre era ecl |caly, In conpound ),
co rpouRdideprles @npedl®yl t BePyhidd a dnPEr{dyly] zmrfhlmlldlnyl

e” *4-pyrimidinyl, 5-pyrimidinyl, 2-thiomorpholinyl, 3-
thiomorpholinyl, 2-morpholinyl, 3-morpholinyl, piperidinyl,
pyranyl, thiopyranyl, 1,4-oxazinyl, 1,4-thiazinyl, 1,3-

15 thiazinyl, 2-piperazinyl, 3-piperazinyl, triazinyl,
oxotriazinyl, 3-pyridazinyl, 4-pyridazinyl, pyrazinyl etc.)
and the like, where 1 to 6, preferably 1 to 3, substituents
may be present at substitutable position(s).

Examples of the cycloalkyl of the “cycloalkyl optionally

20 having substituent (s)” as the definition of the “homocyclic
group optionally having substituent(s)” for Q include Cs
cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and the like, and the like.

Examples of the substituent of cycloalkyl of the

25 “cycloalkyl optionally having substituent(s)” as the
definition of the “homocyclic group optiocnally having
substituent (s)” for Q include those similar to the substituent
of the “aryl optionally having substituent(s)” as the
definition of the aforementioned “homocyclic group optionally

30 having substituent(s)” for Q, oxo, thioxo and the like, where
1 to 6, preferably 1 to 3, substituents may be present at
substitutable position(s).

Examples of the heterocyclic group of the “heterocyclic
group optionally having substituent(s)” for Q include those

35 similar to the aforementioned “heterocyclic group” for RE.
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"0 F wherein 14:21 and R22 are each (1) a hydrogen

atom (2) hydroxy, (3) G .al koxy, (4) G _.4

al koxy- carbonyl or (5) 01..4 al kyl optionally having
substituent(s), n Ris (1) a hydrogen atom (2) a

hal ogen atom (3) hydroxy or (4) 01-4 al koxy

optionally having substituent(s), or the adjacent two

R23 are (Ep:ta'mpmedalqt hoadedb4td thionmn &ﬂ-tmeahkyémwdil@xygroup of

(D o6 2 e MO ERe P e Lot rBerthyy ety 2or
a geoupclneler esem eadmbyathtao frdenphiastitwesteph R28 s @he
hydngsgi; i 9Bha %e\tvaggaéd%tqgagﬁé@& RA8O dihPERn of

hetero n integer o
(hekrke r@ﬂqr@menblmdabbplewmle@ asommﬁda{lly éba)Vlrlg

pr eg% tQIent( K foEX?npwl?eSreOfl EBeG ¥ %eféréﬂ)ff)ﬁy f§r

R21 or I nc u e met hoxy, ethoxy, propoxy,
i sob\al@b@@lenbatm@y bej SoBERTXPL SBRHONFDLE PP -

and the lE!:J%ﬁl 1 dhese, a!af]@ﬁy b$ %@f‘earlﬁph_eoﬁtﬁdanally having
nmet hoxy az rmre Jporeferabl he

" Clal¥omi 'k dRy- Rar bopiide fCGfG ROMY brsRi ﬁﬁcl“%’%féylr SERYl  PECPYE,

N5t ROXY LA AONKhe y £ H%éMG%PO%EerEQPO&Q%LB@M,, pentyl,
I sopropoxvcar bonyl, butoxycar bon% I sobut oxycar bonyl ,

sechEPRYcEr bBﬁ?H’enttYér'th%’Eﬁ(JOX)}éa BOYY1 ARt EREP I oNe
O hbhes&dyl, 2, 3%%@%3;@6&@@“)& di ﬁh@rﬁif]&r abhe e 1ike.
met hoxycar bon is nore preferable.

mpl
1'01 4 aIW“‘PXS’F thddekyr gt oRAl T—%F Hg °Pt1°naﬁly having
subst kbsentes) B19f orc Rk of_(RRRd:nckude As Reaholl; Lthoxy,

|ailf t\éf?é%’ﬂg(n &ﬁgg}:gg%(y,ﬁ)h}{oxy ,pr 95%%&:0}%}]} 3Qec ggté)!]ye, tert-
butoxy, pentyloxy, hexyloxy and the like, and the like.

Examples of the “aryl” of the “aryl optionally having
substituent (s)” for R include Cg-1a aryl such as phenyl, 1-
naphthyl, 2-naphthyl and the like, and the like.

20 Examples of the substituent of the “aryl optionally
having substituent(s)” for R include those similar to the
substituent of aryl of the “aryl optionally having
substituent (s)” as the definition of the aforementioned
“homocyclic group optionally having substituent(s}” for Q,

25 where 1 to 6, preferably 1 to 3, substituents may be present
at substitutable position{(s).

Examples of the aralkyl of the “aralkyl optionally having
substituent (s)” for R include Cj5 aralkyl such as benzyl,
benzhydryl, trityl and the like, and the like.

20 Examples of the substituent of the “aralkyl optionally
having substituent (s)” for RY include those similar to the
substituent of aryl of the “aryl optionally having
substituent (s)” as the definition of the aforementioned
“homocyclic group optionally having substituent(s)” for Q,

35 where 1 to 6, preferably 1 to 3, substituents may be present
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25 al kyl (e.g., isopropyl, isobutyl, sec-butyl,
tert-butyl and the like) and the like. O these, Cl_3
al kyl is preferable and ethyl is nore preferable.
Exanpl es of the 'substituent” of the "G ..g alkyl
optionally having substitnent(s)" for R21 or R22

i nclude (i) hydroxy, (ii) G . acyloxy (e.g., el .5

al kyl - carbonyl oxy such as acetoxy, propionyloxy and
the like), (iii) benzoyloxy, (iv) amno optionally

a?ﬁogkgosltlc&{mgb?gbggglttqggt ghsel ect ed from Cl. 4

Xy-car ony . oxycarbon ! 11
et hoxfe@rnﬁéﬁwofttsrﬁ CYC%B?H&%&%GH?I CHPPAFE L) PR LY
bepeyhoyearbetyht (£k- 4oacyl* (Bchude Cl... dycloalkyl such as

| k b t | ike

S R U1 98 el A 0] A0 L el Lk
5 propythe Buitel. and the |ike) and C1_3 al kyl sul fcnyl

(e g ’E%Ipli@geéf” E@ﬂub@ﬁgtﬁm %fl 'tKS) “@ﬁﬁldaﬂ&yhl Bﬁtlonally

(e am no, di - | am no,, net hexvcarbon am o, .
ePHBk%a’fr%’f)}lt&ﬁ?hés tefPFbBt ‘ox§earbony s aaml
h%nzytn&y&&r Banyk-am o, thacetyy ammdoenally having

?Et gages r{%:orgl,,amf n&@%fﬁﬁ?tléﬁ‘@f t(h\é) a@éi&né?}lt‘&%xd

propoxy, tert-butoxy a o,I, t he
10 | i"kepocyadic @BOVlPl@P‘éWaééVkWWﬁ%’@ﬁ%FB?&ttﬁ tof 0,

alkaxy {e® Ly E@B@MH}Q&C@benyéwéy:-llteehh@)qyayamé phesent

like), %%]:u ealko 1..3 al koxy (e.g.,

mEChaRy ft’rg?;? enﬁ?ﬁb&ﬁf’ xy and the like) and the

| l ke ﬁarﬁﬂiﬁ’»epfhyhie 0%3i-d s1lpref erfabiCe.s Fhby: GlRtgonally
gr%; qv?% k&"su@@hﬁroﬁ%rﬁ %rha\ihlﬂgal@roup via an

sﬁ’bstu?uent Cs)* 18

or ave
15 preterabr P’ ther3R olfnctlhléea?’oﬁeﬂé%lll §Hel %%s"ﬁstthaleht gyt
atpr%@b?ﬁt | { sy 1poBut Y DN (ispbuthen ddre nurber toft theyl,

subs uent s | At S3 DR tyl,
t & 5 o ORI F er’en?OP%Jgel B%ﬁf ?dhteg@ ?efer}?\ﬁFen Y
a epdiesgen atomiasdhyeuno @Pﬁth? stidréef 8PEbFYe C3tke3

al KOXYgxamples JEX@RB! egrafp Whe ahalogenaavent of orc;Rnalkyl

include fluorine, chlorine, brom ne e 11
20 { e ORI Br e s | (0 oF Pravad 8 8Ly BChACo: s

Cé]::ou%) ali k oxty "os0fgehe t b3: flo v RA| kedyrdepei eﬁgw ysw;lﬁﬁgto

St Iatfgggrﬁléﬁt),lorfe%r “Bgohf)]c\ylléd% OBt POXYat &P ebhoxy, or R™Z.
propoxy, I SOprop ox¥l but oxy, i sohut oxy, = sec- butg XYa  alkyl
t ert - bEkeRylah Pt el |Wé°umfv11ahé§ tthéxy™ .

pr@ﬂtﬁro_@lﬁh@y having Exaapgﬁ@;omhhe sglbst |attlg>elnt>l* ofi) a

! 4 al kox t| onal avin t t i"lar to
25fo?r‘ﬁ§’37|lﬁcf‘ﬁd% X%/ghosgtgtlnm %é/r!?{ ! &hﬂébguggglg]?uéeﬁa 1 t12

t hehafadoereatt brred! "Giroud xaiakwn 9@Y69@.%ﬁ%| Oﬁak%. nal”
substi tE.'iQﬂf)iég 'of Q:rheR“ggt@foo%%a1c%rélﬁk€3ﬁ3tl@|nkmxy hes7ing

pr ef er abl e. . 0 5,
pr &fRFtEEeE (B b 3‘501’01R tJrféc gﬁ% %/I on n¥101 substl{léljent s
at a sathstent ibabh et posirticgn{ £9 . ngQl@n obheomibe maging he

Subs%ltlté%ré%% g§ t#ll%%r nore, the 35 substituents may
sane erent. .,
Examples of the “optlonally esterified carboxyl” for R®

include a group represented by -CO.R*® (R™ is as defined above) .
Examples of the “optionally thioesterified carboxyl” for

R® include a group represented by -C(0)SRY (R is as defined
35 above).
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Exanpl es of the "Cl_4 ai kyl enedi oxy" fornmed by two

adj acent R3 bonded to each. other iriclude

nmet hyl enedi oxy, ethyl enedioxy and the like. ie3 is
preferably a hydrogen atom Exanpl es of the

"01_1 alkyl." for E24 include linear 01..4 alkyl

(e.g., nethyl, ethyl, propyl, butyl and the |ike),
branched Kﬂa&pabkydf(ﬁheg“opﬁfnmaﬂmpyhmidaﬁﬁ@utykboxyl" for R®

Seclgcl.‘ﬂ a gﬂsyﬁt’ yre arre]agetpeed lkﬂl ke%oﬁﬁqz‘*‘t Eﬁl geRg Is as defined

t hese, ferabl’e and" net
parab@wiarly preferable. Exanpl es of the "01.4

?'ky' OD%L ghSIWI %%%g“ﬁ Eﬁ.BSHh@ﬁ%Iongg 5%galy having

i ncl ude t ar to e ore
ab kghbalpittivenal(by” h‘ewci ﬁé isubstiet u?ehta(lécyl ppti@ral2® having

B: 21R.5 0 - ;by Re6

and 08 bonaed 55 V0 eSeh bUHer CPRel Ut B ot

6- mEwbEF ddenitt pbget) ceﬂakemnll g thenel be yelviloggswenyituent (s),
V\her@4 %ﬁn@pq:?énﬂl%/ lﬂgggﬁ&’su%sgﬁgllf@n{ &hr %ﬁﬁmﬁd al?:)élkyl

t he formuil e,” for exanple, a group represented
by Pﬁ*elcfrt?rlﬁm éaVlngar?dlbﬁhetlllﬁrkteS & these, a group

ﬁ@presernﬁ¥$mBYe5rﬁEfﬂwenuéfkyﬂ %p@&gﬁgifyuﬂ%ving substituent (s)”,
“cycloalkyl optionally having substituent(s)”, “alkenyl
optionally having substituent(s)”, “aryl optionally having
substituent (s)” and “aralkyl optionally having substituent (s)”
as the “hydrocarbon group optionally having substituent (s)”

15 for R’ include those similar to the “alkyl optionally having
substituent (s)”, ™“cycloalkyl optionally having substituent(s)”,
“alkenyl optionally having substituent(s)”, “aryl optionally
having substituent(s)” and “aralkyl optionally having
substituent (s)” as the aforementioned “group via a carbon

20 atom” for R, R'? or RS.

As R', Ce-14 aryl optionally having substituent (s) is
preferable.

As Ru, (1) Ci—¢ alkyl having a group via a nitrogen atom
(particularly Cj;_3 alkyl) or (2) a group via a nitrogen atom is

25 preferable.

As R'®, a group represented by —(CH2)Q (p is an integer
of 0 to 3, and Q is a homocyclic group optionally having
substituent (s) or a heterocyclic group optionally having
substituent (s)) is preferable.

30 As R, (1) Ci¢ alkyl optionally having Ci.¢ alkoxy or (2)
Ce-14 aryl optionally having substituent(s) is preferable.

As R’, -C(0)R’ (R’ is a hydrocarbon group optionally
having substituent(s)) is preferable.

As R%, a hydrogen atom is preferable.
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R is preferably a group represented by the fornula
wherein P:25.is as defined above. . (( R24 is
preferably Cli 3 hydrogen atom n is preferabdy an
i nteger O conpounds (1), preferred the formula ,1/44
" e 0'N 23- H wherein each synbol is as al kyl and of
are [

N
As |

/B

14
\\WA ., R
p is preferable.

(@)

As compound (I), a compound represented by the formula

)
R12 N/R14
| | /J\ (Ia)
R S N 0
|13

R

wherein each symbol is as defined above (hereinafter to be

5 abbreviated as compound (Ia)) is preferable. Particularly,
compound (Ia) wherein R is Cg.14 aryl optionally having
substituent (s), RY? is (1) Cis alkyl having a group via a
nitrogen atom or (2) a group via a nitrogen atom, RY is a
group represented by -(CHz)pQ (p is an integer of 0 to 3, and Q

10 is a homocyclic group optionally having substituent(s) or a
heterocyclic group optionally having substituent(s)), and R
is (1) Cj—¢ alkyl optionally having Cj-¢ alkoxy or (2) Ce14 aryl
optionally having substituent(s) is preferable. '

Specifically, in compound (I), a compound represented by

15 the formula

wherein R?' and R* are each (1) a hydrogen atom, (2) hydroxy,
(3) Ci-4 alkoxy, (4) Ci-q4 alkoxy-carbonyl or (5) Ci-s alkyl

optionally having substituent (s),

24



"4 L "4 defined above Rpreferably a 0 to 2. a conpound
represented by. (R')f, G (;) (hereinafter to be

abbrevi ated as conmpound (Ic)) and the |ike. Mre

preferred are conpound (1c) wherein Rhydroxy, nethoxy

or (2..,?.3 alkyl; P.21. is a hydrogen atomor C. 1. _.3

al kyl ; R24 isR25 is a hydrogen atom and n is 0O, and
theR43i ke.(1) a hydrod2ar ttem) ard)y aphef ejdreditang conpgdndxy or

(1c re| 21 is 15 h: pry; R22 .and are each
L hya Gune gl‘%’ﬁi B 1T B PR i BRePE (2 e ogen
at otipe amjanens o aﬁﬁaﬁ:heopﬁj}cew.ally bonded tooffpounds,

2, kgle efbrred is conpound (Ib) wherein R21 is
(|)]hyy 45y ’(Y.) Cl al koxy, or (iii) C4-4 alkyl
opt ROnas | gfl)havhjn@rrmazhr exymorr Gi2). §i-al &ydylgar bonyl oxy;
Ra R%*® is (1) Cj-q alkyl optionally having substituent(s) or (2) a

group represented by the formula

RZS

wherein R® is a hydrogen atom, or optionally bonded to R* to
10 form heterocycle, and n is an integer of 0 to 5 (hereinafter
to be abbreviated as compound (Ib)) is preferable.

Examples of the “C;4 alkoxy” for R?! or R* include
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-
butoxy, tert-butoxy and the like. Of these, C;3 alkoxy is

15 preferable and methoxy is more preferable.

Examples of the “C;-4 alkoxy-carbonyl” for R? or R??
include methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-
butoxycarbonyl, tert-butoxycarbonyl and the like. Of these,

20 Ci-3 alkoxy-carbonyl is preferable and methoxycarbonyl is more
preferable.

Examples of the “Cj-4 alkyl” of the “C;.4 alkyl optionally
having substituent(s)” for R* or R?? include linear Ci-4 alkyl
(e.g., methyl, ethyl, propyl, butyl and the like), branched Cs-4

25 alkyl (e.g., isopropyl, isobutyl, sec-butyl, tert-butyl and
the like) and the like. Of these, C;-3 alkyl is preferable and
ethyl is more preferable.

Examples of the “substituent” of the “Cj;-4 alkyl
optionally having substituent (s)” for R* or R?? include (i)

30 hydroxy, (ii) Ci-7 acyloxy (e.g., Ci-¢ alkyl-carbonyloxy such as
acetoxy, preopionyloxy and the like), (iii) benzoyloxy, (iv)
amino optionally having 1 or 2 substituents selected from Cig

alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, tert-

25



2.0 hydrogen atom Cl1..4 alkyl or Cl_4

al koxy-carbonyl; R 23 is a hydrogen atom a hal ogen

atom hydroxy or Cl.i4 al kory-01_4 al koxV, or two

adj acent R2:3 are bonded to form Cl..3 al kyl enedi oxy;

R24 is a hydrogen atomor G .3 alkyl; R26 is Cl..4

al koxy-Cl1.4 al kyl or a group represented by the
formmt@yca\mhengi rarRZEEhéslﬂce)hydmg;ermoam‘bomyl Pc2!s angl (e.g-.,
het e’r ggafil.cl:clygnga?r datngzlf gﬁ%aassfce£y§ proglé)cr:ly%l y e)’(cg%pf_llée, and
of tloaploked, 1) dlkglude. H- (&@tbehzyﬁjmﬂq propyl, butyl and
nmet yl) o benz (

met E%%(??r%?d (E C}}yﬁ gi‘(glghenyb'#hl %n IZ%)CB %‘{*/Sf{‘.lrﬁ%&yne?d the

,21( 1H<®|—|)and| bne,like (e g., amino, dimethylamino,

gng uoro enz§/>ﬁ_)r§?;%ﬂ?éL ox;%?%’(% %r?eny 03

phehytftwoembplzylaand}ngyrbﬁmml{@e:-yzamequ Odl m&tylamlno,

_é%%ﬂ?dg&%%f%ﬁ@ s atfy hxdy (2¢:8- &.f | uangbenzyly_,

rret ﬁ?’FIEFP@i de¥peny FiroBophe marthPeref2, a@sldd]ib?rllrﬁed irnépi) Cs-7

E{g’wal@:yQBgycarbonyloxy Ci- alkoxy %e
henz hyl am nomet hyl

d| fpnam%%yc@k{omsxmm §Vd%)f}<bﬁéwy|l}kg)., (vii) Cia
pheaykéiyiéqqlgué’b% R)éf ng did4@vdyéddd 3 1hbe 60R8h3RY and the

sal ts_thereof

5- (AEb2hARE- KefretiHa- an%&ﬁsﬁﬁyﬂyyqr%z s preferable.

di f uor oherzyd) ; erﬁcﬂrl( BOMI'RQX‘EHI‘ emq)mla@eybrhaﬁy having
phsnyl t hi eno[ 2, 3- yri,m (114, 314?>

(T ofipotind A éﬁ)d a#°§aﬁt Pﬁel?*eo‘f‘aiéFE‘Vﬁr ef b anI é’referably 1 to

Pregerablipcexaspiemtabnéh esmm;@epémw GatC Gpstnththavkng

a goaadotropin rel easj r non nt a stic actio

o e BhpodB™r BT SUBRERA by it SPOF Pt 5 o ox
whemnet#, Rhei Suﬂé.t]étuaahlkyl naPdd $heljaka mrbdakkytent.

optional | ha| Sy ki t.ueut ected.from (1) a

hydr oxy| %%'ou% CP?% %fSpr% gr§ﬁiy(§ ﬁy%ﬁqun g%o% and the
ab koklyemalsbpnyfera(bly) Celi -Qllcckyal kyl - car banoyi, (5') a

S; otg /- TE;@RSESQ Ji tkagen: o Jétna pLpe het %{E:O(‘ﬁ[lgh_u&e fluorine,

chlorine, bromine and iodine. Of these, chlorine is preferable.
Examples of the “Cj;-4 alkoxy” of the “Cj;-4 alkoxy
optionally having substituent (s)” for R* include methoxy,
25 ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butozxy,
tert-butoxy and the like. Of these, methoxy is preferable.
Examples of the “substituent” of the “C;-4 alkoxy
optionally having substituent (s)” for R% include those similar
to the “substituent” of the aforementioned “C;-; alkyl
30 optionally having substituent (s)” for R? or R*?. Of these, Ci4
alkoxy is preferable.
The C;-4 alkoxy may have 1 to 5, preferably 1 to 3, of the
aforementioned substituents at substitutable position(s). When
the number of the substituents is two oxr more, the

35 substituents may be the same or different.
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(6') C1_4 al kyl-carbonyl and (7') hal ogen, (2) ;33..,d
.cycl oal kyl optionally having. (1') .a hydroxyl group or
(2') nono-Cl..4 al kyl carbonylam no, (3) a 5- to

7- menber ed ni trogen-containing heterocyclic group
optionally having substituent(s) selected. from(1')
hal ogen, (2') a hydroxyl. group, (3') C4..4 alkyl and
(4') Cl- gxahkoxy,of( ‘ﬁ)iep*@n/y'al&ﬂél@étﬁdx){/”hﬂ&irﬁbgi by two
ZFE%&%%%? gaPé% ect(t%d)egrom }éf) 1gglll.?<geer1]n’et£§lgne%gi'dx§,
al kythgembamey) -8k %halky%e (4') Cl1_4 al koxy and (5')
nono- Cl. 4,al kyl ca ba -4 al koxy or (5) Cl_4

al koxy, i'§ B1% &I ydﬁﬁ?eps %ﬁ? a hydrogen
atom (2)Ex€ﬂ;\plé|s alf. lﬁﬁxy“cl(ﬁ)al@lﬂOf@f WY ifié)ude linear Ci-q

N-Cl 4 kyl sul f o (5 dro roup or. .(6
a 5° l%% ngnbéFg%lﬁlt?§E€H-§5ﬁP§ hi g %ege$8§§CH|% &,
grobpamqnedonahlgamyaV|eggskﬂxﬂbptupﬁl(s@subatgbxemhc4bubni, tert-
(1| 0, 2 | Kk ).  hydr 1 s

gn %);l lkoxilf}c Cécrib%}'g]e lllk?5 )O%Xr%hes%l%ia aXLyl is
aI kykeGardpdroyhd ardhi6' ) s Cii&ﬂl&hkgtksmﬁr@lﬁytabmd gis

n integ L ovi
gptlonal%'r ﬁg%%%(ﬁf%h%stlﬁbé%%% Wg%%fﬁ%ﬁhglggg' a 5-
to Fupsmibered (7't fogeh? cmntkwdﬂrn@ohetenm@¥a1tg group
opt O @ f "
59{%@%@%@ drchyg%kw%%tu%t ;fy ?%R&g% LM baent (s)” for
aIkayoédfﬁonyl (4) nmono-C.1 4 al..);yl carbanoyl and
(5) CL. Aﬁx%!mﬁéétﬂﬁ @Ry “}Q@@Jﬁc‘%iéerfo&%@t bﬂ;’feﬁ“té)n&%” bonded
abbr evi at ed as compound (1)), "a salt thereof and
pf o8P IRpdhetkef include a 5- orhé-gefpPeiad @ﬁté?g%a@ntalnmg
SUbﬁEtéf&%lhB dheAf onere e %&%dR@5a§@rmﬁidﬁ@ (!1 érdu%a
shown bel ow. Exanpl es of the "C4
i ncFerecIqedr P thesa farryta (e. g., methyl, ethyl
propyl, butyl etc.), branched C3-4 al kyl (e.g.,
i sop , Isobutyl, sec-butyl, terr-butyl etc.) and
t he “Exanpl es of theal kyl" include linear C3..6
al kyl e.g.,Nmethyl, ethyl, propyl, butyl, pentyl,
hexyl et &® g*branched C3-6 al kyl (e.g., isopropyl,
i sobutyl, sec-butyl, tart-butyl, isopentyl etc.) and
t hembyKe:, for example,Exagpdes repbrthented by. 4hal koxyla
include linear- Cl-4 al koxy 3 (e.g., nethoxy, ethoxy,

propoxy, butoxy etc.), branched—€-4 al koxy (e. g ,
Lsop | spbut oxy, . sec-b
t he e Exanples‘4!5b

al koxy<car bonyl " include ngthgxycarbonyl,
efhoxycar bonyl, propoxycarbonyl, 5 isopropoxycarbonyl,

but grycatbanYL, Ic3oBHELOXY CAIHANY! +oSRARUEBAEA BN brmula

t ert- but oxycarbonyl "and

@:/\N_

is preferable.

R?® is preferably a group represented by the formula

25
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Exanpl es of the "di-Cl_4 al kyl -carbanoyl " include
di-met hyl car bamoyl , dl et hyl car banoyi ,

di pr opyl car banoyl , dllsopropylcarbannyl,
h-ethyl-N—nathylcarbanoyl and the like.

Exanpl es of the "5- to 7-nmenbered nitrogen-containing
het erocyclic group” |nclude pyrrolidin-1-yl,

pyr mbkE®im-R32 \ils, aPYdeminedi Rb8vel , ozazol i di n-3-yl,

{1 arol) G & et s el g o

25
| m dadebyedi mtamyl , pyrazolidin-1-yl, 15

is preferably a

pyrazol i di n35¥lse 1320k ieaybe PU od-1-y1,
pyrrol-2-yl, pyrrol-3- azol - 1-yi,
i i dazol Czﬁyalompgwct?zdllﬂ yfefepyedzete 3 yompound represented by
pyraz@l sdeyhe 1,2, 3-triazol-1-yi, 1,2,5-triazol-1-yl,
tetrazol -1-yi, tetrazol-2-yl, tetrazol - 5- yl,
oxazol - 2 v\~oxazol 5-yl, |soxazol 3-yi, |soxazol 4-yl,
isoxazo t hi azol - 2- ylo t hia
t hi azol -\6y i $0t hi azol 3- $ AR - 5 yl,
pi peridin-| > k,24plp“ [ seri di n- 3-yl ,
pi per/din- p&razin pi era2|n 2-yl,
nmor phol i n-2-yl , ~gQr ph F 3- nmor phol i n-4-yi,
pyrldln 20yl
pyr &in- 24y | 'din-2-y|, pyrim dln-4(9I
pyri m d¥ n- 5Nyl pyri dazin-3-yi, pyridazin}4-y1 and the
Li ke. Gt heSe, pyrrolidin-I-y pyrrolidin-2-yl,
i m dazol -1 -yl, imdazol-2-yl, 3-triazol-1-yl,
1,2,5-triazol-1-yi, tetraz tetrazol - 2-yi,
pyridin-2-yl, pyr|d|n 4-y1 and 30 the like are
pr etvepable.cach symbdxanphesdaffinkieab&de Ahereinafter to be
al k carbanyl " incl ude rbonyl,,
eth%kbcafbgﬁ§1 Sproﬁ?angF%gﬁylngl?Opf%ﬁ?l car bonyl ,
but y| - cariomy brefaofudt yike carmpomyil, (sek-ditylia & bonyHydroxy,
ter Qgﬁg% Qgrgonyi d the |ike. flExanples of the
ogen i ncl'tide % uérine, chlorine, bromnine and
|odiRnelS a hydrogxarmtc@somq healkydxi BX'Cis4Ci3 alkyl; R®® is a
al kelaea HonebAm A o agl t.hy! garbonyl ami no,
et hy enyl am no, propy car onyl am no, .
i scpropylﬁﬁﬂtﬁéhy$%ﬁﬁ pyefeurgd eaecbepypamddlch wherein R™ is
S ORUENb.CAT @méharrkmaréeefaéﬂusyw@%%yg@mlnqau is Cis alkyl;
tertgytyloarbohylanlno and the 11 ke.
is a hydrogen atom; and n is 0, and the like.
Of compounds (I), also preferred is compound (Ib) wherein
R is (i) hydroxy, (ii) Cj-4 alkoxy, or (iii) Ci-4 alkyl
optionally having hydroxy or Ci., alkyl-carbonyloxy; R*? is a
20 hydrogen atom, C;4 alkyl or Ci, alkoxy-carbonyl; R?® is a
hydrogen atom, a halogen atom, hydroxy or Ci-4 alkoxy-Ci-s alkoxy,
or two adjacent R®® are bonded to form Ci_s alkylenedioxy; R* is

a hydrogen atom or Ci-3 alkyl; R%® is Cy_4 alkoxy-C;-4 alkyl or a

group represented by the formula

28



Exanpl es of the "C-3. cycloal kyl n incl ude.
cycl opropyl, cycl obutyl, cyclopentyl, cyclohexyl,
cyci cheptyl, cyclooctyl and the |ike. Exanpl es
of the "01.4 al koxy-Cl..1 al kyl" include
met hoxynet hyl, 1-net hoxyethyl, 2-nethoxyethyl,
1- nethoxypropyl 2- nethoxypropyl 3- nethox%propyl
1- netdmiybatyis 2-hyrebhexydusyl orBierbRybetyl bonded to form
4- nptnexybyt é\?é&yé Loylgthylis 1 or 2.
2- E%t oé%.ﬁ-%%?ﬁ%egﬁ% e t hox -I-ﬁgthfF?ropyl, 15
2- nethexﬁpbcnﬁﬂhvﬁmeQEﬁ OfBCﬁ@PW@%y(ﬁJnéﬁ%¥¥hﬁépyﬁ bgnzyl-N-
fl %@%@M@ﬁwa&aﬂﬁpb (A ér%tll%%ar@o gmyL@r QRY(3~
- et hyl prop oxy- 2- met hyl prepyl ,
mwuxeado)mhﬁevhméwnyléhmq lrefhyl Pyrlmldlne‘
2 ei h@§l¥let3hyj-d1c§1eet bﬁmmé?ﬁx/'méme@{ﬁ%ywﬁéﬂhyamdlth@ 6-

l'es of the ' nono- Cl,
aI k9+chJa>rr@a%§/>rl>E|6 [ﬁ-derOﬁﬁemﬂdﬂéﬂphenyl] =

et Byl ani-RQERE @@)%ﬂ'?&f‘l%mdl%%h)ﬂ ammesar 8osmd nethytpenzyl-N-
2- met hyl am nocar bonyl et hyl ethylanlnocarhon%IethyI

andm‘F‘Hé’]iaP‘Réom@Fé{H‘}brés(%fGﬂJréluﬂ’ﬁ?R?r@i’& —6-
a) kﬁfétt@ﬁﬁﬂ@ﬂ@(\( 13l KoxEny2enk &6 WJ8-dlpyrimidine—

RS RE T IR CTE R T S
2- eahyimoﬁsﬁaﬁbom;yl[etkm@tr@ndréh@o)lpﬂeayl] -3~

1- ngg ﬁNﬂleﬁoﬁﬁﬁhﬁ Hﬁﬁxfﬁ_5n?&§9%§@Exﬁ%ﬁ?égm%Fa%ES

"N Oerebral kyI N. - C. 1 4 alkylsulfonylan1no i ncl ude
kl—ﬁl’erfthg?ﬂ IQ%!-E éll I%fé y| arh,l ni' %—methylamlnomethyl) 1-(2,6-
N—eﬁhgiuuﬁobenyylnweweuhnymBuhmxyureldo)phenyl]—3—

N-et t.h nd 4 ke

AR O T RE VAP ey O LT ar hyrw e (comeeund 2
hydaodyneﬁﬂylthé¥E0f-hydrpms@ﬂﬂ®pﬂe 2- hydr exyet hyl ,

1- hydr oxyqr ropy ﬂygg,

1- hydroxyb&?$¥&15;exag% %3¥§t98 hen f§¥%¥9%8§%?£ & having 2
40 hgdnasoineeyh | relleagdnexiyodnanst pheadrplistac action include a
hydee%yodndf%tepyégﬂh b} E}yéirf%%uhamelt hy! propyl,

- hydroxy-1- et hyl propyl hydr oxy- 1 - nDthyIpropyI

1- s (hydroxynet hyl) ropyl4 1- hydr oxy- 2- nethylpropyl

2- hydr oxy- 2- nethylp %5 3- hydr oxy- 2- net hyl propyl ,

2- hydroxy-1, 1- dnet yI hyl and the Iike.

Exanpl es of the g’mdho---Ch 4 al kyl - carbanoyl " i ncl ude

nmet hyl car banoyl , et hy\ car [ anu 2, propyl carbanoyl, io

|sopqop}lcdﬂb’y yl, isobutyl carbanoyi,
seclhuOyiNzarpan ¢ /Mﬁfarbanoyl and the like.
Exanpl es f t he . f onyl " include
0 F
F

wherein R! is Ci4 alkyl, R?® is (1) Cj;-¢ alkyl optionally having
substituent (s) selected from (1’) a hydroxyl group, (2') Ci-s
25 alkoxy, (3’) Cj4 alkoxy-carbonyl, (4’) di-C;-4 alkyl-carbamoyl,

(5") a 5- to 7-membered nitrogen-containing heterocyclic group,
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met hyl sul fouyi, ethylsul fonyl, propylaul fonyl,

i sopropyi sultanyi, butylsulionyi, isobutvisulfonyi,
secbutyi sul fonyi, tert-butylsulfonyl and the Iike.

is preferably nethyl or ethyl, and particularly
preferably nethyl. R2 is preferably a 5- to

7- menber ed. nitrogen-containing het erocyclic group

opt i én)alchya Hé\ﬂhgtag@lgavltmt (S) Belasshed (20 $romyCiyalkyl

?al g%gp@n Qxy) ;erg}bqwoxﬂzﬁ)gl%ﬁ; of K Jy lno@Bdc,, alkyl-

oxy articul arl

pyr FaFlhOIB’ly?F‘ln‘hyr idi A- 4-y19 %ﬁ‘ﬁ‘% C%/yll%éﬂ?g?fg'contalnlng

subgtid et s @ﬁd@%geﬂﬁéﬁmy( Lhvhad %%@tlélzentam selected
hydr oxyl group and (4) Cl al kox

and Tpaft ﬁ]cdll B?jr%ﬂeﬁ‘r ef(@r ab? Wyﬁﬁgﬁbét%%’@ed (37) Crra al¥yl and

pyridi n-@- 4ylalk<2>5_583 (|4$ pﬁ&{ﬁf Ityomlfwhaaeﬁn@tmsuaaént(s)
parti cul ar] épre era

SRS E N N b Y (ﬁa?t?bﬂlaallkpifyp?%f aikgly (1)
met hexy-@r, amp}%ar@amsypx@f@%ab&y, (on 2, 4aemd<oxy and (57)
particul arl ty3 ref er abl r ef eratkgl e_exa

them%?rbqlrfa ‘E?[rbﬁﬁ‘°¥i3c14 é‘r]r&gﬁy i ¥ d dohb? °§Pf 'o]F is Ci-g
net ykyf,om*p3s a)hypdnogesderataannf or2)B. c4_4a|adka.x§,or(3q Ce10 aryl,

(o e Gor ShRRy i os. TE R btk et ot 3 PYarbAyL aroup
(ﬂebhygg))i aﬁlﬂ@)7%m@hbykéd-ditréged%@bﬁlaﬁnlﬁg heterocycllc
%rl 1 N

o3 DR aho o CRIaRE SUPHAFBSPT IR aFS6TEY ey 1] o
N (Al Idlaxyﬂlkﬁla, (N-’o4h1/d:ec(}2y—@1d|&1k},dr oh&h)zyf:h)q B0k 2-
Ehe§¥8&mﬂ ) (BBf hydloam Qo RNyl ) 5 8, &101@% 0187 (2 Ryr i d
Zaskﬁlftlétfpahydraotdmeme[en 3indepyri o di o64y D piveryd) when R
N (A O T S b e L e émR“ngfﬁg%ﬁyﬁi 2 5
- 3- (8- hetyryed- rpwrioaazlrﬁcymt)al@mgdhl%oryzlsc 43n%efr ahy
dr %Ektﬁ&?a[ﬁ 3h§|\1ﬂ$d’g' 's%gt!ﬂt\%rw ()sl?h@é‘i/éc)te'é[ Tr BRI hoxyubea 2

and (4-(1- fl uorobenzyl) -
(%dbbféfw-&udnwﬁ& hy( ) - G @lﬂf@ﬁmwmmyéy n{%. yppo2Caa alkyl-
di oxglpancd14ahet (Ahydr,ot Nk enel1203y 0] PHrcAhdENsH-36hRAges to

nvlz3 N - rmer hoxyurea.
e abbreviated as compound (I’)), a salt thereof and a prodrug

thereof.
The definition of each substituent in the aforementioned

25 compound (I’) is shown below.

Examples of the “Cj-4 alkyl” include linear C;-4 alkyl
(e.g., methyl, ethyl, propyl, butyl etc.), branched Cs.; alkyl
(e.g., isopropyl, isobutyl, sec-butyl, tert-butyl etc.) and
the like.

30 Examples of the “Cj-¢ alkyl” include linear Ci¢ alkyl
(e.g., methyl, ethyl, propyl, butyl, pentyl, hexyl etc.),
branched Cs.¢ alkyl (e.g., isopropyl, isobutyl, sec-butyl, tert-
butyl, isopentyl etc.) and the like.

Examples of the “C;-4 alkoxy” include linear Cj;-5 alkoxy

35 (e.g., methoxy, ethoxy, propoxy, butoxy etc.), branched Cs_4
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As the salt of conpounds (I) and (I1f), physiologically
acceptable acid addition-salts are preferable.

Exanpl es of such salt include salts with inorganic

acid (e.g.., 1.5 hydrochloric acid, hydrobrom c acid,
nitric acid, sulfuric acid, phosphoric acid and the
like), salts with organic acid (e.g., formc acid,
acefilgoati @& 9t ri 4rocpaset i isokeidxy f uarerbetesy d,tert-butoxy
oxakke acifh thariard.c acid, maleic acid, citric acid,
succinic acid, malic acid, mct hanesul f oni ¢ acid, 20
benzenes W FEAIeS & dphep“t{:m Fakesyt svHaRYALi tnakgiet he

l'i Keprch@ndatrBendi k%th\é\!aﬁaa%m@ungﬁoédgyc@ggoﬂl ) have

an aci di c group, they orm physi ol ogi cal 'y
aécéﬁ?@&ﬂH?&?ﬁPf%OWM%I1bPE%%%ﬁﬁﬁbenbgsel%QPuéoxy%ﬁ4éﬂqYlr sec-
net alit §a}darsua i aSte&degmxmtregﬁw MnL ahei YMe.
magnesi um and_the |i ke, alkaline earth nmetal, amonia

zs and t H&PkeY t&?ga‘m &1@a§ék¥3e-Cgarbamoyl” include

tri aehdyladarBandyi, eHH}é{:Eﬁld'éﬁ:baﬂM{/l,dldl%ropyﬁ@éﬂﬂﬁ»oyl

et hanol am ne, di.et hanol am ne, tri ethanci am ne

di c%%%aﬂy SRR FREMY L N-giydniiyret it cerbarart medatge 1ike.
tiae i ke])cE‘.xaﬁ@I]IBQLtFm thk) »sandeg- ﬁéﬁ@éhgéi‘ﬁ nb}tga%&n%talnlng
met or .aa exa net hods described in
vwggffg%%tfé":ljﬁ A=Y Qw%sé WOYEF OAEG g7 AgF idin-2-vl,
mogﬁyéiaﬂﬁnnmeeﬁiDaﬁﬁaplmﬂﬁﬂBB@I39th15&oala®ﬂi32ﬂ8884

and .t he I|k or.,a net.ho acc( ereto,

Conpoune Olf)l can’ et 6?%1& % mﬁmﬁg?ﬁ%%ldlf’o} L,
exaﬂmLGﬁZdHMHlﬁezhﬂUSJd@S&Zdﬂﬂﬁth4Vﬁﬁ#”ﬂy}§585ldﬂn}ﬂih@,

I|k d accor the et o,
B e B s R O L e e paAg 2L
(IIPyn%@diﬁey&secmxﬁaq@do@fy@ﬁ;1mﬁdedolmﬁryiﬁ tthedzanpdund,

I I f b I ,
() b 20 ool el gt b g ek,
conpoednds-nikizeh- %Uxirc@ﬁté@IQiilercoh?kﬂﬂﬂ@lSZfY9 degrazol-5-
the hi ke Whhoa, 1 eacti,gn gug ta.an,enzyne, ;ab, 985t K61,

aci d, etc- under the ph S|olog|cal condition in the

120 v iR ety 4 -V hati50oxaze n%udndé;hmm}r?awércéhwaed ~¥é-

compauagh(Hs)-yand; dehi-ke-yihih exbaatd Q.- 4L eductd Miazol-5-
hydrolysis, etc according to an enzyng, conpounds

whi Zh AEIAYET o0 /t BLESFSOEAT) BRFRRANT A k@iByEidin

hydmoyyslﬁp@tsgumeﬁo ﬁﬂﬁéﬂ'a‘zﬁnagl-ﬁl adphbeihiks,
A prodrug .of _conpound (1) be, when. conpound,

And PRENT 105 3hEye TEHPHOL 13 L 3poHE: ST -Had BYF L SAREPY

&ubp9eidmzﬂ—be apy O 1gFoUPl | @yaimasyh-at-ivan, patkydan-anyl,
or ohosoh a co ound, bLaiqed b

Iatﬁ"i .
Subf 46t RGBT onBtHr (1 L8 s (e 1ike-
| i keft chere, ebgosaniayinat i-on, Lﬁﬂraﬁyh.ﬂirﬁ{m-yl, imidazol-1-y1,

?gn?lrélf'%y% T}z% ?Onf/ é gx%?ze% & yl, 1,2,5-triazol-1-yl,

y|)netrazqmaaﬁpbnyﬂannaanl tetlr,abydt of nrZaiwll, abyoijin-4-yl and
re hyl at Qn i val oyl oxynet hyl ati on and

?%rt ﬂ%%??%n 9Té bl%ﬁen conpound (1) and the like

have hvdﬁbxwplasGnhwbendCQbEamﬂédcamenyx”emnclmﬂdlm@thyl—

hyd Jou ti | kyiati

hosaEbe B B BN T evE SRS, taep o rageonL

by éutwknnanbgnalhy@xmwyygfqnqbommlcomgmnhuinFyazbuhyihetert—

|1 keuton.an.acetylatd . palan teylation,

propanoyl ation; pival ovl ation, su00|nylat|on

3eamar y/ attizgnpled anfyltae b]rqal(mn” include fluorine, chlorine,

di met hyl am nonet hyl nar bonyl ati on, etc.); when conpound

(1) and the |ike have carboxyl ,3la conpound obtai ned by

subj ecting the carboxyl group to an esterification or

am dation (e.g,, a conpound obtained by subjecting a

carboxyl group in conpound (I) and the like to an

ethyl esterification, phenyl esterification,



an carhosynet hyl estexification, dinmethylanmdnonethyl
esterification, pivaloylexynethyl esterification,

et hoxycar bonyl oxyet hyl esterification, phthalidyl
esterification, (5-nethvl-2-oxo-1, 3-

di oxel en-4-yl)mt hyl esterification,

cycl ohexyl okycarbonyl ethyl. esterificatiou and

met RyPaMYAaidoncdEte. ) and the |ike. These Jm

conpoundsg Gap1be &f%@cegorw— m&lafﬁég%%yp&ﬁlrﬁ)@ include
for conpound (1) t he ke may al so he

A prodru

onemﬁﬁwﬁcaaﬁ?oe@shw&%d eahy%cac@?ad&ﬁlalr(qr) PERAY tFRCdnyéamino,
undekogr %&m%a%@lgym{m@on@mﬁyl%rbéﬂgbrﬁ%ot hose

descri be n | YAKQAIN no KNI RATSU ( velopnent of

Phaf il CutIdeaPsyyLaminoy, seedivg 16p -ooug:Bkne; tert-

p. 163t} 88 r3ubh dshed by PhEOKAVA SHOTEN
Pr odr ugs of cgngound ) .and the |ike may be as they

are or pHarTECS d&?é&lIQC%&déﬁﬂSBFEY§3PP§lu@%éﬁﬁpé?rBPYl
SUbeGBd)l’ouﬂyl(ﬂ ggelopen1 progiiugs ol , copeuspt{l,) aRdooctyl
t he I|k ve an acidic group such as carboxyl and the

| i k&9 ﬁrfgi%tr1ic i norgani c base, ft. g, alkali

et al SUG?Xaﬁ@lS@diﬂJlﬂhethﬁSSé]ﬂ:mxgndl t hadyikeinalkal i ne

CraRGrLTOR YAl SURrCie ST REL (P o PEBRRER tnd PREMo*YPTopYL,

| i keérmetloyypropghni T-measex(erdpyl, ongmauhbxabahyﬁ; such

as tr neg, tniet m ne 9oI|ne a

25 gtk dﬁxhsg],g }WX g¥t%‘ e mFrle q> 3Fam|ﬂ§thoxy 1
don@thW&ﬁQHMAWIﬁemeth¢$y1m menzylenﬂy¢Lededeahmxmrknméthylpropyl,

aP 2 oS o AR oBGL % SRR Rl RS -
pr odragkoxfretdrpornrd vl ) 1am©ﬂt0h<ef Prkethadveony basi-ce2Boxy-2-
gr o;agtﬁyfgyo@ma%%t%siyt @%néehgﬁgr&gfﬁg 'fﬁ&ﬁ&qu 1-

i nclude salts I norgani ¢ acl ni c aci e g..,
hydﬂe@ﬁﬂbﬂeéhaér dEt}mWF‘P‘éhhbl & e§bp$mﬁlwlacBdethoxypropyl, 4-

phosphek{is.taai Gnd Ca{dPanic. acid, tdcarbonic acid,
formc acid, acetic acid, propionic acid,

2P f | uor JACEPILES 2k drhef e Crac PAkY byxaarpamag} - ad ky1”

tartarl €aaGiedn ﬂ&hﬁ&a@gbﬁyln@t@ﬂy‘lc @f@d amSHEEA M dhy1methyl,
aC|g, mal i b aC|d met hanesul f oni ¢ aci

benZehe St FErPeCH Y L6 BY Lrefe Sty b oserhorytethyl and the

aci diigeam no aci d such as aspartlc aci d, glutarrc acid

and the 1] ke. rodr of conpound

and the ITREPHES Yo t&’ehyla?%‘f &D M‘B%a ‘iﬁfﬁaﬁg}ﬂ} e (B koy”
\AheIilnCDlmlmm@dﬁyh@dm(doc)arhﬁﬂylnl’m:hb&!ypV\éﬁfﬁ,fltainﬁlﬁedarbonylmethoxy,
conpoun hav a tric carbans

ol Bol & RO el PGP AY] o CARAL S KGR g Y ond
duethe Buch asymetric carbon are also enconpassed in

the pres |a6n.hgéé§mf Qi ?)%99?" (4 ]i-Lc’lquI b%lrenc}/q t?h %hthyl,

bel ow nen conpound
| sotopepl(thyy, aBditheldikei -S) and the like. Exanples of

t pe nonp a'm h.gs C&Tn:%léndN h@VI %g_k?%gler@dm Flggisulfonylamlno

releaS|ng none ant agoni st ioni'he
whei-ef-hughel -@ﬁtwlaﬁﬁ-m\?!thsl sulficnydgenat direahdl tthe

.Ot hﬁétlll s%l(‘f%[\gj? ﬂo‘?”hoétﬂgﬁl%ﬁ%f'ﬁfm%%_()lé%ﬁfgs NXethyl N-—

is a n| rogen atom or a carbon ato In1s an Int'eg
of 6thplliRBYlaRz® and B33 ldkehe sane or dlfferent

and eacrE}ia%lp(lEg & h;)ﬁ%r 099&(‘%?@1 aih}f" include hydroxymethyl,
35 1l-hydroxyethyl, 2-hydroxyethyl, l-hydroxypropyl, 2-
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|l o a group bonded via a carbon atom a nitrogen atom

an oxygen atomor a sulfur atom P.58 is a group

bonded vin a carbon atom R35 is a hydrogen atom a

hal ogen. atom (e.g., fluorine, chlorine, brom ne,

i odine) or a group bonded via a carbon atom- '6 or an
oxy%en atom R- is a hydrogen atom or a group bonded

vi aPZ8rex Eaopgh, af oMy IIREIPISP Bl hohovigePkEbyrigup 2-hydroxybutyl,

opt BoRght Yk Ba¥LNg SuRst-bLentfs) 10k @r&s,tqtﬁ&wl&hyl P

group optional havi ng subst’i t uent s), ‘and a broken

i n8YSRons lamst gl yendl ory dr ubree BoH@pRohet] teg roxy-1-
to hetaphiepyal ed-1Bsieeypeund hblobyn t he present
specificatio a salt thereof and a prodr ug thereof.

EacHh %Jb%%meaém ) BYPRYSmp GURE ORI 2 T Re @R PAPREH, 47 Pydroxy=-2-

det abth{1pARe1f ob-Hiopirdgy - Andtie 18k 6 fITENL-HOALEK -1, 1~
corrpoungpg}]‘ﬁl?h exanpl es_of the group bonded via a
car BoH® Hel Wk PF) 13y dr ocar bon group optional Iy

Eav! ng SLﬂg&muugrﬁfE She (%&n@mﬁqcuhkgxwl ﬂ‘b@ﬁbypn&_ﬁicﬁude
avi ng. substi t uent tero i c.group having

a bB‘ﬁg Bt B8RP Hon eé"%“é’ﬂrf(' %Wﬁ“&?ﬁ’ opPt qaﬁbgﬁgyf
substoptantlca)ybartck)l, abuepl¢ﬁtaiﬂoleSiﬁhufciyﬂ§daﬂ5anafyl, sec-
am da r box u ano In the

af o?’e{ﬁ%ﬁﬁ ﬁglay%/br%ﬁ%agt}?ﬂé %3? e%n%f g 4toup ac
bonded vikxaaphes rcﬂgemeat‘om |ari|ﬂdylldelfdr)yla AhtI@degr oup

or (2 I epr.es t he I
et SE PR L o TR SR SR ob P LTH St onal 1y
hav uﬁgpmm'sllsmﬂlﬁeml(,s )Dutahsmb@dnygr, oupoloptyilenaf byyhasieng

I
subgtaH'uen?‘!%(‘éil1 Idctr g’?‘)é%?&?l&% lrlo%ngac\% ngﬁa?l y havi ng
subst i t ught (ls)pltﬁfeaaglmulpewpr eseentﬂrard byn@ heftacmikaly

-S( g}gf&%l\%ﬁggﬁ . is an integer of 0 to 2, and

I's a_hydrogen atomor a Cl.40 hydrocarbon group
opt| onal IR/ hawirgesahsy ia fentes) memBgeisnHydasgenonpaining
hydB@E@f&@blgEO&POLQPBFQBéﬁ$I’1§1%\ész]Eg subsch thent (§>) Rfiected

an acy (g]tioup opti ona havi'ng subStituent(s),
RRf Frfay (e PBoAdRH t(8)eaclP1Y%TtCI¥é’r:L g5 f dit Ct—e)g%]t]‘hfé{ and (4)

Wi t hltqhﬁ]@dyacei@rtribﬁi@ﬁﬁn %E/Qmiyﬁ %llﬂgnainﬁo GOURin-3-v1,
opti onal | haV| ng substituent(s)
af oP&ﬁJeﬁrry gned) f?iﬁﬁﬂnalHll}aVJészJaﬁﬁP%%lwenM@ g?%]tﬁ?ted from

Eondeﬁ }Vail;cabg?ﬁt oxzx)?%n hgagﬁs(ynhade9,hyﬂ{ @xY, l@{@kyprba{d N4) Ciog

avi substituent(s e hydroxy optiona [

SUbSLFPTENTTS) P8t S e saht BADY, FRCBKLBHtE! FoRadin-2-yl.

fzor mul a ]E@eBs whesfeirab Py 48 thy1aohyshirggenand ora i cal & ap

hydroc %ﬁ gro a Cl120 acyl group, a Cl1_20

al k;‘?i‘su?-’f y1 "groUp (e.g., nethylsul fonyl,

et hyl sul fRﬁny!s ,prmf@pbeyﬂ(flodﬁ)allkokﬁ,opsrrﬁpphstlidmﬁly preferably

but%a ,EH(% | sobutyl sul fonyi, sec-butyl sul fonyl,

ter |sul?onV| pentylsulfonyl, hexyl sul f onyl ,

hept yi sulq‘ arsypreba:da;bllsrallfd»nw,, andnyastuldudayily preferably 2.

decyl sul fg on 0 lsul.fonyi,.s _a

tr| decyl suI Sﬁ(f/ly‘ﬂgt et}é%(glg%%/l%@ultpg 98&%/ tiof R, R and &

pen@ad@cqnnéuhﬁ‘omd odt mefhyh @, R3,14a ayyrsgdrf oriym grouR’ and 1
CEhenyl sul fonyl, 1- naphthyl sul fonyi,

2 napht yl sul f bnyi etc,) or a heterocyclic 25 group,

each of Jhieéhraptd omralbyehast swbspindert’ (s)nclude N-(4-(1-

(2,6-difluorobenzyl)-5-(((2-
35 methoxyethyl) (methyl)amino)methyl)-2,4-dioxo-3- (2-pyridinyl) -
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En the aforenentioned formula. (I11), exanples of the

group bonded via a sulfur atominclude a group

represented by the fornula -S(0),-R' wherein r is an

integer of 0 to 2, and R' is a hydrogen atomor a

hydr ocar bon group or a heterocyclic group, aO each of

which o tionall¥ has substituent(s) npl es
¥

of thé-af br'éirén %ffféfduaaa[%n%ncﬂ;PYéa%ﬂff|6eerl&a‘flw@w N’ -

gr o thBEwe  angoup -I( ngeamxwiobunim fsormub a
- CC0 gl wherein R5.1 is en atomor a Cl=.
M S I AT B b P B ﬁ@z@;mdmyl

ExabrIplzels Ntdﬂi@h@cﬁﬂf&fﬂéﬁbl[Qﬂ%]@ﬁ{rhﬁm@iﬂ%—@[b[b ﬁaﬁ%ﬁn

car box roup include roup. represented by the

f Gr M %ﬁﬁﬁ% _E%“aﬁtgc *gighﬁapPsnéYHy rogen at om

or a( hyﬂdéﬂ&}&fablﬁmogﬁeﬁﬂ@l@r—at-(a-ln}@@hbxgl’-@q;@r(lelallnym --26 4~-dioxo-
al kax u y ro ,

ut oy 31 SRy S et By B S B M-S CRb Ty -
hexybmhyxyuubd:hedlw4wﬂ (&PQ2)6 dmﬁlhomébaﬁuyﬂ) -6ptionally

has bst |.t uent en_at

hydr(cs)((%ar%thr?’ ﬁf“cl)u% op ﬁa?l 93: 33@% C{)Int eﬁ?)( s% SSdienas
R65laﬁd3F%fﬂétuayydxﬂunlehogét3mﬂ]pmrﬁhlﬂimfamyﬂapnmmyl)
nitrogen é% a cyclic amno group optionally having

substi t ueht . Exanples of the optionally am dated
car boxyl &y dlhlp patt ude camgrougs r@pr esént’ed., bysCOMid2cally

cggg abf@ﬁag&acgdégé %hk¥%g§%f%§gﬁék%ﬁg e. Exam les of

prefera y a nono- di-C ar arroy grouap
| e. @uchn%@1§Mh@aﬂbaﬁngﬂlt5ewhphcmﬂdmgﬁny¢ acid (e.g.,

I, opyLcaLibamyd aciéoﬁ{y‘a%i:?&ﬁﬂg J?i‘éﬁﬁ' C@E?gﬂoé/dj]fmc

i sobut yI car banoyl anmoy f hexy/ car
and 3CRE - | PHAEPIEX Aprpt sl éfld e, J)lktehe ﬁalfcﬁr @eahb@manlc acid

group .gf  theratorerenti-ened a@MﬂrQ9§fgﬁﬂxg&@H@c acid, fumaric
optionally having substltuent(s) i nclude a 01. 20

hy diP6édr bor igicodpl ¢prierérabr yacidl cmalt@lw&rlaca%wc acid,

gr oup)-ci 81 PrLfiar akleic Eoéaapl ﬁ@t}gfnetsh@f&éllo 2@id,
Q%drocarbon %Ooup |nclude -35 alkyl gro

&enZﬁgaaﬂh né?rﬁﬁl 'pPoB?%ueq%ﬁﬂ3FBB§T aqﬁgtﬁpd the like),

ISOﬁlﬂlﬁythe S]QL(kebUtWHe,n tefiboldy | (T)penbyls” )hexyt, an acidic group,
hep%%%y may form physiologically acceptable salts with inorganic
base (e.g., alkali metal salt such as sodium, potassium,
calcium, magnesium and the like, alkaline earth metal, ammonia
25 and the like) or organic base (e.g., trimethylamine,
triethylamine, pyridine, picoline, ethanolamine,
diethanolamine, triethanolamine, dicyclohexylamine, N,N’-—
dibenzylethylenediamine and the like).
Compound (I) can be produced by a known method, for
30 example, the methods described in W095/28405, JP-A-9-169766,
W096/24597, WO97/14697, W097/41126, WO00/00493, WO00/56739,
JP-A-2001-278884 and the like or a method according thereto.
Compound (I’) can be produced by a known method, for
example, the methods described in W004/067535 and the like or

35 a method according thereto.
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octvl, nortyl, decyl, undecyl, dodecyl, tridecyl,

tetradecyl, pentadecyl and the l.ike, O these,alkyl is
preferable, and a C. 1 6 alkyl group is particularly
preferable), (2) a C3-10 cycl oal kyl group (e.g.,

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl oheptyl, cycioocty.i , cyclonanyl and the |ike,

w th preflé@am@Prerdyien b Ja a@P- he yrdloakght imegp pomp@ynd (I1)
a C%a%%@ldégﬁy&s q:rrgHPuése gProcM:'uQé’lof %Ihgy&ompound (I), (I'") and
I sopropenyl, 1-butenyl, 2- butenvl, 3-butenyi

but ddF Wereznﬁé*fwtaﬂ ib?l alyfexgtrabpylto g6t éﬁ‘quﬂwd’f compound
t he (ki kﬁnd \Mhteh l@k@f Qrfe%ﬁcgorﬂio\(ﬁastvghl%hogr@ Rhkep¥dd to compound
grou g 0 al kynyl group %e g., ethynyl,

25prl y?ﬂﬂ thﬁuﬂ-&ﬂﬁ%ﬁmté hedapRyion £ thent |e£@éym% R, gastric

prebeience Qi Vedet Qh@ &&s@o@&fl@aﬁyaeﬂdﬂﬁgﬂmn the) 1iving body,
C3-10 cycl oal konyl (e.qg., opr open

cycItBBErFtsenﬁPmPW@tso‘ﬁ}éB@hﬁlrea?ﬂ’PVFI"i eqiutleecowqurﬁi (I) and the
pr eﬂeken@ﬁrgbx@abﬂlana £ LLeYE) G@BKSD}YAJ.SQV eup) ;actbrdihg to an

Co6- 14 ar %r OU‘S}?% heng apht hg/ ant hry a
pheﬁﬁﬁ yIC 2\ pﬂ}?ﬁi}? 24Rd ‘frﬁ’@rtg‘ﬂe \f\‘no’t“ﬂo‘ﬁ?def &t etk the
gbveankt opheaybl wid saphtdigl o apdtE?y @iGa- a0 taeal knd.

group (e. Cl4 aryl -C. kyl group . such as

Bensyl \HherelRgE eIy T b YeRE: TR, Coigapnd (1) and
pr efteeeh:c]ea Qplavenarhihcﬂ phesydouBd 7016t sinkyl b @ rsabpesticty @8e amino
b henet h d th k dt

R L R L L

t o TOmpourpr eb‘eazai@Idybi gupisctivoy enpaefrer albbbyp lint coBpound (I)
Che “bupery coat e cact Eh TR sl Rae b o

f | ueenhelardhborihvay i iom, né5-meztdiwﬁ:e3—ox0( 2) dentop:o,leré—ag—

ni t Y ing a
oSt L P ey Bl PR AR PR RY Y 2
al k}bbfré‘b]tliddﬂ\aﬁf}bflﬁéé‘,onra§l§ab@YJ+qXN@ﬁtf(3§)atlQnt@dSttﬁD’m
o e e PR & i T aar g o
car BoRyPafbanRined 1 suBd atiyide *ah%dw&ifpxy #Bupt HO an

8- nﬁEQb&ﬁQﬂ h@l@l@@!&'ﬂ hgéﬂé&ﬁﬁh%rh Hy Bgriﬂ%n (e.g., a

bel ow- ment j oned "5- to ed heterocyclic group
sr, CEBMHIh PREAIISES PAESFBHIP &t BREIXY ﬂr?‘&P Anhepyynd (1)

at Oﬁﬁdsﬂﬁé?(ltl&é f:dSQi'H aBe OYHFEBn AL Bo$1H fivh, a8 Pandylation,
nltro tom etc. and a hal ogen atom (e. Iq
R T Ty

ge glme@EAaﬁJkl)k@m&ﬁ:yléiﬁo;?ﬁylleé%ﬁﬁﬁt ytc nrleznteﬁrt)timpound (I) and
ut utyr etc. -4 al keno o

Cvi Ehtaritamore SmeBit. )4 ettt Baatpet b, pusiassipe the
et c;:)arlerbwl) gréup ith &1. es&@rﬁfﬂid@[bn(sﬁlaﬁldﬁi&ﬂ (ar @l K

14 ar yl onal |

gr 0%8%}%? r&El()g%?lr)ed Ry ectln aa Xl b o:%tll 4R )a(m corhpound (I)

as su uen &t &r 5B
hal egéntlat dmkEéetqg.an klthml |e|$eer1:fnlamt|1ne, ireonl nesterification,

39d Q?%dxyﬁéghgl c%g%%ixg%?d“o%f ﬁgh%i%flylﬁimr(ome)thy eslterlflcatlon,

s u bpnv@mesmetlwlt esZrifiedteircabl ytioxfoaghvray lralyegeyi

OByt S8 L O B2 5
al k@xgzTa@mbényl)methil i §stephbicagriodi -@dlohBxyloxycarbonylethyl
g: t%%?%}al%ghéiorp%ng%%r@%@aeﬂgg étjc Qi'ia 5t:he like. These
&y c FeapRyidex yar archanyducedeyy & gredbpd rieppmeseat ek-by t he
tornul a
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-13(0)s-wherein s is an integer of 0 to 2, and R' is a
hydr ogen atom or a hydrocarbon group optionally having
1to 3, preferably 1, substituent (e, q., a hal ogen

atom (e.g., fluorine, chlorine, bromne, iodine),

nitro, cyanp, hydroxy, 5 oxo, thioxo, carboxy,

cyano- C61A aryl, nal ogeno-C6,40 aryl etc.) at any

substit utpamrédpwlftolrom@)ounﬂhé‘ﬂe aﬁlﬁeth?d]rlck@amﬁ)brﬁlgpolaﬁp one
'S Rﬁgtf:@rl%blc)fn@ert%'d %&&%@ﬁﬁ&@{ob%f gagrgi'”%heaﬂgke under a
particularly preferably Cl X C0.0t0 aryl
C220nEf i epiFal (cPpdahiami ABCYrasuphept i Rar3echapi ﬁ@KUHIN np

subshir tiaent ((§év4ﬂo%ﬁe§a<ai°ﬂalpﬁan@acgﬁ@y@al\é5 puesent edsyh of
the formula -N " ) R' are the

L BoDFC e ob GHU - ARE EAD-Phech thy AP A s SREeE. 6

al kyl, Clp&@iky! @fﬂ d@p6hind 0( @l kyl, tKd-16 xal k&Xbe G2. Bhey are
al kenyl C, 2 cycl oal yF enyI phenyl-C2 6 al k

d-er apap(mlog@alelyapggﬁ}a%blecgaﬂits Examples o%l such salt

cycliaab kKyé - m@hoplyd;dn@ﬁeeyl cdaboubdal kylaeatheonyilke Ghvé an
al koxX 15 car bon ,ae%)hen%l-m 6 al g,—carbO{]t(y)S tha

5- P68 mellitePeduHetEYT GEYRPFE GPEupnt sttt af2t's® e

hel awopgatiomnade” be. 4.0 63 kbAENhHerad Be&lera@C)éSJ:lilﬂn,ng@Ui9531um
contai.njn eS|dscarbon ton(s 1 to 4 hater ato

S ol BB oh e b ans DRy oa Sr6ht T ran Pt Gronplgum, 8%Resiun

ni t kagenhatlomeet Cradslt(16)1 Iaetgarlou;p)che@s esient etirdyy, tdo@per and
|nf rein. droen at om
(i, f‘egyﬁ]?%x? \(\h c;r%niﬁ a?sl:(e e) (;I F&lnes such as
( samtmbkm];amlseo ptrmt&lyﬂym&u&}stgytrmdenb ,bplﬁﬁlﬂma Aaryl
0Bt LORRLLY Y] e By AL SN ah Yo SHBSEE! uent such
en atom RItro an any

subsinpygldtﬁwlpmsnw Oh([\léﬂilbeér\t)yle@EyBereq@amahkydnd (thie) 1ike,
CG %és%gzyi\mlr‘ov'alcidgséc% nggfrf% n@zyl 5_]}51(}17 %Qn?t!k%_rl%yland the

am no group optiona havi ng substituent
reprle§ent@dc By apHetHoriffea - NROFeI wherein Rl is
hydrogen pr..a p%dpunﬁy%rfoE@ﬁ?&Ehcgr @QYPan@ b 120: 86¥le a basic
group, hydroxy, a heteroc ic group or the fornula -
JCOPTRYP- REChwRer ek a0e AR | htkegepxafrpst ghoregid nepude
IS &a30shydiogenr-gtom 2:01, 40, mdr gead ben ot rochlorlc
optional |y having, substit uent (s) or a heter ocyc

gr oGFi8pt PoHaE19 ¢ohavi g FEubst it iFenPPeyPhgEEhabtd Wﬂaéﬁonlc

opt izenal, | ¥i s osubsididerbislc aNd, Rddet & A8 0g&bAbnic
a. di20 E\%/drocar bon grou or R4 .and form

togé‘FFr@r ﬁ@a%%iﬁ]&é‘ﬁgdnuﬁf@gféﬁ ath Oéa&?&l"’fccld

aBi nargeoup i, onaldiye Iaayungcﬁuxkis:t btuentusrini®radix), malic
a 5- t'ﬁ’e 0- rrbergg het er ogycl roug S|mla(§1 tothe

bel 6\ frent' SH5IORY 8° er’&? fatet SeyeFrtdgrioup
conttailnengsulfesiidesc tardian) at (), atbit® aibeseslo as aspartic
atons_.sel e ted froman _axygen atom a sulfur &ea), a
nltrac():ééh Bl orﬁmeltcc‘—"cﬁl gi. )ége J(f?(—eb' s all sahoyi, C3-5

al kenoyl , Ti¢d p&odtrkg)xq/f cambonyd @ndahbethd Kekesmay be a hydrate
pref r abl to 8-nmenbered heterocyclic group

contogl %I ngl)l y(d%)a hetero atons selected froma

ni trogen T&lu@mcoalpomxcjﬁge(rl)at oBi Jarehda the ubdipw —me o onpdih compound
sul f a, ( 1 . | Kyl h

a s(%gl k%%%néggkee%arﬁ%%eg.a%%e%%%lagiég 921)&?5 mog&he’ bot

et h&-enedioxsatipnopyd ehednbxgurstizn diaetchylehea$mnetric

etc 4 N Lo (17)
mbgﬂ; Ar gﬁe%éer é@gsgéa d(zlt@e gfﬁ r@% %?%ﬁ% (fr;l.

(48) C 7. CQ@WDQISWI ,(e(Ig) al@i@}%baﬂyw—@téoaqﬁ%wqmpound (11)

(19) am dino, (20) azido and the |ike. Exanpl es

of the groups used for the expl dahation of the

"substituent” of the aforzmentioned "hydrocarbon.

group' are shown in the follow ng. Exanples of the

01.40 al kyl include nethyl, ethyl, propyl,



i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl

(i.e., Cl-4 alkyl), pentyl, hexyl (i.e. 01-6 al kyl),
heptyl, ocfyl, nonyl, decyl and the |ike.

Exanpl es of the C3-10 cycl oal kyl include cycl oproPYl,

cycl obutyl, cycl opentyl, cyclohexyl (i. ., C3..6
cycloalkyl) cycloheptyl (1. C3..7 cycloalkyl)
cychendts|Labeyed onohydn @@t@ym telenyl “Bnd'&hd’s)i ked the like.
Exanpl es éyémbmgs(g%'%QeaﬁgﬁéégtﬂdnelH&Eb&@n@yﬂavfﬁé %,

I sopropenyl, 1-buten t but enyl

but a@n@#@nrophéxmlraaényg ipreone @Eta@orﬁlsweﬁyqiqtlon include a
3- oeb @pinARdp the drickery, 30k anmphas, of the C2..1

al kynyl include ethynyl, 2-propynyi, butynyl and the

lile. s of the G _E, alkoxs i ncl ude

met haxy \ oxyr® i sopropoxy (i. G _.3

) oxy, secbutoxy, tert but oxy,

3. - _he like. Exanples of

t heal koXs5'CL_3 Wl koxy i nefude @&} hoxynet hoxy,
nethoxyeﬁhoxy neth Mg gpoxy, et hoxynet hoxy,

et hoxyet hoxy, ethoxvé oxy, ptepoxynethoxy,

or oppxyeihexy, oprm@mypxpspoa(yuamdgéﬂeaﬂdnkand Exanphtesr is a
of theal kylthio include nmethylthio, 5 eth Ithlc

pr of§TRM GRS Ohratyi AP o HiP ¥he 2 PRY. X' 2 BIATGPER aton
of bhea hydiexyatdm,3 makkoxy iﬂﬂﬁg@deohwﬁﬁmxynem%pxy” and R* are

2-h r oxyet hox - hydr ox pro 0X nd th

Foih: Bt e AR PR S0 ih oV e G g, or (9
eb hyl gmmwhde@rmy lac aabwlatolmut y| cardogay| atdrer tn &dBygen
b“t %158%%’]9” L Pgntyl garpanyl, , hexylcarbonyi and the . atom,

R35 is a hydrogen atom, a halogen atom (e.g., fluorine,

chlorine, bromine, iodine) or a group bonded via a carbon atom
or an oxygen atom, R*® is a hydrogen atom or a group bonded via
15 a carbon atom, R¥ is a homocyclic group optionally having
substituent (s) or a heterocyclic group optionally having
substituent(s), and a broken line shows a single bond or a
double bond (sometimes to be abbreviated as compound (II) in
the present specification), a salt thereof and a prodrug
20 thereof.
Each substituent in compound (II) is explained in detail
in the following. In the aforementioned compound (II),
examples of the group bonded via a carbon atom include (1) a
hydrocarbon group optionally having substituent(s), (2) an
25 acyl group optionally having substituent(s), (3) a
heterocyclic group having a bond at a carbon atom, which
optionally has substituent(s), (4) an optionally esterified or
an amidated carboxyl group or (5) a cyano group.
In the aforementioned formula (II), examples of the group
30 bonded via a nitrogen atom include (1) a nitro group or (2) a

group represented by the formula ~NR*R¥* wherein R*® is hydrogen,
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Exanpl es of the C 3. cycl oal kyl -carbonyl i ncl ude
cycl opropyl car bonyl, cycl obutyl carbonvl,
cycl opentyl carbonyi, cycl ohexyl carbonvi,
- cycl oheptyl earbonyl and the |like. Exanples of the C2_,
al koxy-carbonyl include |Is nethoxycarbonyl,
ethoxxcarbon¥I pr opoxycar bonyl |sopropoxycarbcnyl
y@ecag 8PK6¥V4h8PBb%®ﬁ51Y bawayéﬁFEGHEVent (s), an acyl

ter tgrblhki @p&t@@ﬁbpwlhavﬁaat é’lhk@ﬂi@:ﬁébﬁné/)' p hydroxy optionally
hexyl oxycar bon and the |ike. nPIes of the C3
Cy o eRI G GRS T L Bary? 1 RO SIdEosBCL e Broup optionatly having

cyclsom@mdeaxvgﬁr&mraybroﬁycﬁ@h{&syhewa@r hasyformula -5 (0)-R*

¥ QQEQ&YEOX Carbonyl C%ﬁgogﬁéﬁlox agpggyg hrﬁkogen atom

alkyk @aLb@h@?dﬁdmakhdﬁ dnﬁﬁpybpai&ﬁﬂnﬂy,hav1ng substituent (s),

h th b f th
Bhgga £ 5 onﬁw?ﬂ&’i‘tﬁ’&ﬁ%orﬂ r?cﬁoblEeOptlonarmy Raving

benzybsm@mn&mbmaqur pinoneyhydmupcephoondllgndathey | i ke.
Exa%§+st1 uen 3F)'é?hﬁlck%ﬁ ﬁﬁrﬁanqyl Ingeémko eth other to

met carh anoy propvPcarb
Ilsoﬁpcpyltamebaanvw;ththelaﬁgdnammyh;trqgﬁwuhybmﬁudxnmman¢ amino

sec rt-b

pen?gﬁ%% anng?yi% %1£ |%§¥t§%8§?g§%d the |ike.

Exanpl es Iof thheamgfe@lealtkamrylfqrmll@ldeﬂf)or Aypbmplecetof] fhe group
propj iU y d ' . Exa .

of tB h98%+ Vl% g%{ ogfln [ n!gl%k %dl\l/liﬁ%ﬁ%&a%!gn??,tl 1- rﬂg) flving

pr o68hyt carepony) ; thrbxﬁﬁQHYCapbtﬂﬂﬁlly having substituent (s)

15 butepyl car hegalby fo%segﬁﬁgl%nyItﬁérmllaaDgR‘bhﬁqereln R® is
I'1 ke. l es of the Cb6-14 aryl include
pheRyhydrRgsmt ﬁ}?@m cemtahf:wm hyReAawNTY rodR erfaphizhydcyl group,

and;t he, | |aliﬁylsulfonylE§§&m eq .of tﬁ&m@ﬂ@f%“' &ﬁ')rylh_sulfonyl

i ncl ude 2-cyanophenyi, 3- cyanophen I -cyano heny
andPFH%Y]rsf%éonY ’ lsomaﬁﬁ@glf&mﬂh légléﬁan 14

ar ylh sobiihude rénfl Uejephenyl suidohhu prt%meﬁmtylsulfonyl
4-f 1 uor ophenvl, _2- chlorobbenyl 3-chl or.ophenyl

42 PRI OpHanyT Y. 2 Kot oBRETR L 32BF ERyit; octylsulfonyl,

4- bnerppharphyl1 2, ae@lyjfsldl%ag)@pnymdeo?;/l&udfsxhﬁqr opeQylsul fonyl,

g gtg# %iﬂg@g%gﬂ%# a}ﬁfﬁ ég?#§£i)onyl Ipentadecylsulfonyl etc.),
a Ce.14 arylsulfonyl group (e.g., phenylsulfonyl, 1-
naphthylsulfonyl, 2-naphthylsulfonyl etc.) or a heterocyclic

25 group, each of which optionally has substituent(s).

In the aforementioned formula (II), examples of the group
bonded via a sulfur atom include a group represented by the
formula -S(0),~R* wherein r is an integer of 0 to 2, and R* is
a hydrogen atom or a hydrocarbon group or a heterocyclic group,

30 each of which optionally has substituent(s).

Examples of the aforementioned optionally esterified
carboxyl group include a group represented by the formula
~COOR®* wherein R* is a hydrogen atom or a Ci_io hydrocarbon
group optionally having substituent(s).

35 Examples of the aforementioned opticnally amidated
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Exanpl es of the CF20 aral kyl, nanely, C6-14 aryl-Cl-6
al kyl, include benzyl, phenethyl and the

Exanpl es of the C6-14 aryl oxy include phenoxy, 1-
napht hyl oxy, 2-naphthyl oxy and the |ike. Exanples of
the nono- or di-Cl..5 al kyl -am no include 15

nmet hyl am no, et hyl am no, propylam no, isopropylam no,
butybah@xul gdbnpthyﬂamkna gxbuﬁIp¢baakﬂMxﬂhdyttm£Iﬁd@mula

15 Qs 4ﬁ. eny | ude vin
0, Isgproginy?%ﬁﬁﬁﬁoi : lﬁ%ﬁ%ﬁ% 19i“y’buten % nfﬁ@gbon group
3- hotreawvi @rkiony, gbuuadeegv;ahynalkzxm9$mm1ablye@mnnn ethoxy,

d |
o koroneBn. By YRR TRPRUPAR ronepRsrY tert
eﬁh@paﬁ*mo”@mhyﬂoxD*@ﬁ¥Véﬂ¥mGﬂﬁthyh 1n§bh¢¢&nﬂn0ﬁ¥ﬁypf which

eth
the%%%gﬁﬁgg%hxgsq%EN%HEH%f d% benzyllS p eggéﬁﬁfﬁioa ?

t he hiyilkecarbon grogf qmeoaﬁblcseﬁ“@mmgné@b%tuﬁgﬁnt b%)nt sRonand R
thenﬁydf6¥ﬁ?rQQBeQﬁéﬁﬂ%ltWhtEQ JE?Q%eﬁHbﬁiﬂﬂdﬁ%Ht£éﬁm %Qkycllc
membér ed het erocycli ¢ group containing |
4 héPére Htwivs OBbl@rtldd PrbvEA Ebgerntatsom Faﬁmples of the
Q%yQ%B1@55¥Eyaﬁgléaééaf%ﬁEb@& gﬂb%%)lggﬁﬂg% %4g§6&ﬂarepresented

(12)cycl oal kyl, (16) C2-4 a %%ﬂ .
al k&yyCONHpg) O monozr of K o %qhglF?R%?Wﬁ¥} BH?¥HWer

haverdréearhy BrRbes-aklry ah-t0, 31 sybsdidauent SgfupAn¥. g.,
substitutabl e positi npl es of the optiona

fur f“ﬁéPY%‘i?oré’PF‘PMénteﬁWéFa'a%aW%ﬂo BTGPBLIRE 2Ry &
pr eflebpbép'yllsaabaaog[ L0US 1 s£heeiosd , 353$r51mp1(:a}bamoy1, sec—

hydrox ( or di-Cl 4

e A ot e Ry RO Spy PGS TDaoyL,
d|rnhbhyneﬁmnampyd;emiméﬂhyuﬁ@rmﬁmbjnw ﬁéﬁﬁﬁla&h@hk@ﬁbamoyl etc.)
(e. q. qsiy et hoxy, propoxy, isopropoxy, butoxy,
|sobuPoxy, ¢-butoxy, tert- butoxy etc.), (5) a
hal ogen at:ocmplesgof ﬁHeuoyan@panﬁdnogkaep & mhenﬁfmxementloned
L?gbyﬁ}o?%%}¥b %gpgn F7Zl§%bz¥ugs gubs %k(sﬁ%ﬂ%ﬂude a
uexKAbunqmdrOperhqd grheﬂylpnﬁﬁﬁrpbamd61hh mlﬂmﬂrocarbon group)

is preferable. Examples of the Cj;.;9 hydrocarbon group include

46

(1) a Ci-15 alkyl group (e.g., methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, heptyl,
octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl,

25 pentadecyl and the 1like. Of these, Ci.1p alkyl is preferable,
and a Cy-¢ alkyl group is particularly preferable), (2) a Cs-1p
cycloalkyl group (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl and the like,
with preference given to a Cs.g cycloalkyl group), (3) a Ci-oig

30 alkenyl group (e.g., vinyl, allyl, isopropenyl, l-butenyl, 2-
butenyl, 3-butenyl, butadienyl, 2-methylallyl, hexatrienyl, 3-
octenyl and the like, with preference given to a C,.g alkenyl
group), {(4) a Csyp alkynyl group (e.g., ethynyl, 2-propynyl,
butynyl, 3-hexynyl and the like, with preference given to a Ci

35 alkynyl group), (5) Cs-1p cycloalkenyl (e.g., cyclopropenyl,
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When the hydrocarbon group is 0-4_10 cycl oal kyl,
cycl oal kenyi, Cg aryl oraralkyl, it may have 1 to 3 |o
substituents fromO; (e.g., nmethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl”
pentyl, hexyl etc.), and said Clnb al kyl is optionally
further substituted by 1 to 3 hydroxy, oxo, al koxy

(e. gyplﬂmﬁﬂﬂﬂnyl et oXxnexpnop e thsobrbpoxyﬁhtmeﬁqwsnce
I (0] e r 0OX
S 3#%81)1(3/120 Sa %3 %ﬁoﬁl%é?%f érotb%é ¥F paergs lét ilt ﬁlrgl’lp (e.g.,

Xy etc.
pr OPyEDWHC nalpi;l@pyb,pwrnthml etp[h@nanahrhhj @g:@naa}mdml and the
(e. fl r 0
e L eI e DTRG0 o ) =
abkgh-2i r@erla@laﬁlfqmwl @og(,rr@t Ryl14 |8§Y§u§sb|8t]{¥b’édgb§/up such as

OXOhenCaf b%ﬁé‘neﬁgﬁ)h%‘ nEﬁyéPﬁSta!nhuEﬁQ Pﬁﬂce‘?xglé‘kﬁ‘%regerence

hydr oxy), ‘al'kox onyl (mettlyi. Is substituted by
0X 0 9&mgn aﬂ‘k@xy’ efel %6 €_1ij61 engpyéaqalbmpegggh Fhenethyl and

met haxyeardonyi, +1§t haxycarbonyl, tert-but nxycar bonyi
and the l|ike), hydroxy-G , E aIkyI (e.qg.,

hydr oxyrre"lfl}w|af0ﬁ?@ﬁr&@yggﬁymydrzgzaﬁpgpog(m yptlonally has 1 to

hy dEoXyPE Qe 16t €. 90 5¢ made %Lﬂ‘éi)é\f‘agigﬁ AK¥l L@ Lituents at
nethox met hyl , etlioxynethyl, ethox

pr OﬁB;??t%WablﬁrBWQ)&?P tEéa)npé%ﬂ qfhé;hpl gegpstituent include

Wi I(@) t Beh&lwﬂw a@Bmt he. Af, OEEQﬁBBih@ﬁQéi)l%lﬁbﬁé J teentiSiel, Siodine),
1to 1to Ereferable 1

preﬂ@?afﬁ?fo'aﬁa 17K F 5P 2t s 9ﬁﬁﬂ9 pﬁé*éﬁ&gpéy Sipfgonally

nunberied 4 hebsubsiditugnbs d:batpllehe (spbstd buRAl (said Cie
opt has i s preferab

ar PREG 7y BPLTE oty 2T T of SR Lhosn ot By 3r G Proxy.

or 2;.¢ alkoxy,Exapgplesxefcihenlamply, gcoumlafylthso, hydroxy-Ci-z

SUbSLITOEn(S) T b1 1Ra HEY Dhe SRARSI e S5 Bt e S

bondedbaneyla aaBbdn>dFm&mbékeﬂ Hae18ty@Dic aecyhp gtouplar to

EX&@B' eéef&?ﬁn%gtlém C(J uge ggrénn‘?émbgreg' ﬁé‘é@éocycllc group

20 containing, besides carbon atom(s), 1 to 4 hetero atoms
selected from an oxygen atom, a sulfur atom, a nitrogen atom
etc.”) and a halogen atom (e.g., fluorine, chlorine, bromine,
iodine)), (ii) Ci-4 acyl (e.g., Ci-g alkanoyl (formyl, acetyl,
propionyl, butyryl, isobutyryl etc.), Cs.4 alkenoyl

25 (vinylcarbonyl, l-propenylcarbonyl, 2-propenylcarbonyl etc.)
etc.), (iii) Cy-p0 aralkyl (said Cqj-pp aralkyl group, namely, Cg-1a
aryl-Ci;.¢ alkyl, optionally has, as substituent(s), 1 to 3,
preferably 1, from a halogen atom (e.g., fluorine, chlorine,
bromine, iodine), C;-3 alkoxy and Ci_4, alkyl), (iv) Cg1a aryl

30 (said Ce¢-14 aryl optionally has, as substituent(s), 1 to 3,

preferably 1, from a halogen atom (e.g., fluorine, chlorine,

bromine, iodine)), (v) Cy-¢ alkenyl, (vi) Cz-; cycloalkyl, (wvii)

Ci-3 alkoxy-carbonyl, (viii) mono- or di-Ci-s alkylamino, (ix)

Cz-6 alkenylamino, (x) Ci-¢ alkyl-carbonyl or (xi) Ci

35 cycloalkyloxy-carbonyl, (6) a group represented by the formula
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carbonyl (e.g., acetyl, ethylcarbonyl, propylcarbonyl,
tartbutyl carbonyl etc.), Cl..6 al koxy-carbonyl (e.g.,

nmet hoxycar bonyl , et hoxycarbony/, tort-butoxycarhonyi

etc.), Cfrii aryl-carbonyl a. (e. g., benzoyl,

nanht hoyl etc. ) C6_14 aryl oxy-carhonyl (e.g.

phenoxycar hon etc.), C7-15 aralkyllcarbonyl (e, 9

06- 14( ‘E)rsYR&Wé%rfallrk?l léa@%dﬁwe%mﬁfa{% t@eﬁzy?%r%orﬁﬁ a
andnt8eoddk @}t om & %ghgﬁ%(gé/ﬁ&%y gQ@ﬁ%Qﬂ%llogglgy hag'_in%ﬂfl to 3,
aryl-C.1_6 al kozy-car such "as benz on¥carbon
andPERECTaP 1R} @?S&lé}lﬁ%yﬁe -Gar bdnyilq@engatopgle.g-,

2- pEOREMHLAEROOYINET 61 dmi 03 @o@xﬁép,alrhwmcaéml hydroxy,
(e.q. cyclopropylcarbonyl etc.), tric cI|c 4 16
ch§§P1rﬁaﬁﬂjocy%§?99xﬁyd?%ﬁ%ﬁiﬁm#ﬂéﬁﬁﬁen plegenp Ts-1a aryl etc.)

adaaran&rw GRbBeMit Lh1e. iosh@i&f(@wcw&r@&maonydirdcgr@on group
(1) .5-nmenbered het erocycl yl carbon cont ai ni
besi0eRTTETBORY at dri(z)"Y OFSIEO%‘:){%’P@ |§n%tQﬁFngcular1Y

sel peted-fongnran azx{ygenc@hoakya stldup atamy1a, (7) an amino
nitro en atqom a like, such as thl%n | car ban

fur GPOSK KaiPhEpgt HOTTE A RSB 01 SY| CaPary & aroup

axazepyeganrkdnyy , tHehlfamhyA car'triYiwherein R*® and R49 are the

nyrazc/ ylcar.banyi . im daz ylcar
Y1 4561 g EF BUHy 1SS Gh ey PEAT iRy FEom, Ciee alkyl, Cuc
|sohhkﬁwzmqﬂoea{b&ﬂ$w; 201a.éihbxgxadLazﬂdyhgarbgnybycloalkyl

xadi_azol I arhb , ura ar bonyl|
1, 2p§ Q'P gzg¥yﬁdhﬁgﬂﬁ%1, %ﬁﬂa igﬁ ?%ér lk%ﬂqyl’ Cs2
1, ZCScl¢akxmlazar§0HM¥'bphgmyl:El% 81kyquaz@byytaﬂhgnyﬂkoxy—

ny nyl ,
b TR PLEL o b BB DN o o ppvored
andh?h@?@dlnlkegrqlm (Glmfeh@erte:d thetmmieym@raﬁrdomﬁyl to 8-
confah ik NGy h% @Eg&;clci%r GQBuBt Q(SE('(.Sanl:lllgt ob? ﬂ?etserc%rbon atom(s),
atons selected froman oxygen atom a sulfur atom a
ni t fogen! ardrranttatie seiketed felhmasn pprviddyl ebeorpylspliur
nyr bk rbyln%wg&yIatohhé@@w]phqlal) nyl CarPR%bresented by the
nDrnhollnyIcar on% tri |nylcarbony|
B9 r F8FMetehyICOBr b8 ‘5“461”58 pllﬁeKHjl%WY@éPB%yqtomr (1i) hydroxy,

pyr Q'ﬂyj_f:fﬂlbl@nédkylt hi )yr@r]gyla@cﬁf)bpnwaald alkoxy lS optionally
1, 4-oxazjinylcarb onyl, |a2|n%%car bonyi ,

, 3
t hi QRP?&}WGOH%CS—W %@f]azcipﬁ)}pea} rﬂﬁVlng i to '3, preferably 1,
tri azbgt_yimwhlaosu&h Bset hhBIddty la€anpomyizo and the llke at any

pyi |l dazin bonvl| raX|nyI arbo t he
D ¢ RS DAty f e HARBI R o g VT Ehr by ke aryL,
ethybmﬁrhan@y&ryumkgpykw&mmbann&& arauxgpropydcahbamﬁnd ,group

but arb sobu car banmo art arb I
pontbf St RO AP oS Rty FrpFR ey oy £ WS -
aIkyR“@ﬁrbaanyhl@ﬁ’lg hyd&m@ﬁhytcarbﬁﬂmyydrocarbon group, a Ci-
di et hyl car bano ropyl car bano B
dlléoérgpgz%%¥%an%&%3%%m %uﬁ f%ﬁﬁ%ﬁé&%ylgﬁfgﬁ %y the f e e
| i k&.(0)x-R whExaankessoéntiretG&ebsbfthem 20f atxdhefiséczys‘. a

0 onal | y e t
3 P PR AR, T DS b s R sk by P9
hydeaeat borengreupoopt hehatdgydidvi ngogubrsttiibnehty $rving
' VEéQHP{ e%ft(ghe JL%EGE?CM‘H&}IC %’{-_Qgﬂ’aj&f thgg subsiﬁtuent (s),
het erocyclic group or heterocycltic gro p opt i ona
having Blnhst invdent¢s)on n Eheo é@dren@rﬁqm@@dupom@nd and R*
(11 )naﬂ(nﬁéfﬁget@géfhérow%tmr‘?ﬂf@@h?rr@ﬁ:yr%l bfi GEQHPa cyclic
contai ni ng, beSides carbon 4 bet
sel epird 9roum aptdpgel kaomg subatftirerdt(em - aor 5(x) a 5- to
nitrogen. atomand the like, a dicyclic or tricyclic
fused heterocyclic group fornEd4by condensati on of the
same or different 2 or 3 of such heterocyclic groups,
a dicyclic or tricyclic fused heterocycle group forned
by condensation of the heterocyclic group and | or 2
benzene rings, and the liKke.



20Speci fic exanples of the heterocyclic group include

(1) a 5-nmenhered heterocyclic group containing,

besi des carbon aton(s), 1 to 4 hetero atons sel ected
froman oxygen atom a sulfur atom a nitrogen atom

and the like, such as thienyl, furyl, pyrrolyl

pyrrolinyl, oxazolyl, thiazoly pyrazoly

i M 827eIRRE Af CRESYEAYF, g#%éfeﬁ}af |%°th? a*%edﬂw—mentwned

1, 203~ oxadinazedyda hétSréc@qaLdﬂ @zebylaoﬁt@ﬁazla@,ylbesmes
1,2, 4-thiadi azo] yi, 3- chi adi azol

1, Zc%rlf‘?ﬁ é‘&og}éﬁlwl tf é ehehe 2Z26PYF | © %leftﬁdt Fr Y% 6Py pxygen
triazomyia stilliFaz dtddi, Nyl ni2fgedr a2dd -eticetn azod . ,and,

the ljke; (2), a 6-nmenbered he ocyclic ou . .
PRI bei SRR bar-nEORPey A EET) it apg ik is
at opeesetardied {¥)0m an oxygeremdbosy eetsitobuel &t anbua

nltro en. ato and t | i ke suc :

oyt FRR O P o PR T T B E PR A hyE ot 3 | sigen atom,
pyr eol mdygeynl atpn petd di aylfurpystt@myl {(1Ohisopypanyll) Ce14 aryl,
1, 4- ny az [l 5

p|pé9§§ F cxé&oalkﬁ§1 hﬂ%o Fi gﬁk[¥6n68§¥x% é Ayl

pyr azthmylermddokne eltlhlyéené@n)oxy dpcypﬂ@e@hoky; & ¢

tus r rou ai |ng caraqn

ﬁ? %@ﬂgiegggg$ %%gr a?gnsoge q?ggﬁ?hnhgﬁygéﬁ alkynyl,
at ol 7 a &uilo f ikkeatyd m(peefrrabdgena aizeaméhdn:{rhegrbmé, stigh Cr-20
as bepzpfuryl 5 benzot zQl yl zoxa30! yliq: i d
tetrazo%%[l 5- 151pyr|%ﬁgz nyl,algﬁﬂ' 1389 fﬁo' 200 imatee
trlaﬁéI@Fﬂlgkb}pyrlPa2|nyl benzi mi dazol yl, quinolyi,

i;50qui NOlplampel AN iRyl gr&mg]%ls@é' Ry 't}féu'egéfé}la{trﬂsln of the
gui noxal i nyl, indolizin yl, qui nolizinyl,

1, 8“ﬁ'é}b‘ﬁtfwieina n@,ﬁ thlguﬁl%ﬁ:gﬁpmerﬁ{lgpfe@ ‘Wydrocarbon group are

dlbeﬂéﬁﬁUﬁﬁ@ME r&arRazgdyl , acrydinyl,
phenant hri di n to chronany benzoxa2|n

P enani mAamBkEh G221 1o, 2phEh R Ay hehTke Propyl,
andikbgrdgke. butyl, isbExatpl escef-bhbel suhsti-buesnt (tlhat Cm

t he thero%ycllf roug tionally has |nclude (I
a4 k9H (S g PR nISRIGe 1S prtory Loy SopPeByTL BGEyH; nonyl,
i sobuatyl , anﬁethUIQMe tert- butyl 15 pentyl, hexyl

itguzenyl}égégﬁ¥(ﬁé%hg Cb gﬁ%%?ggéﬁgéPéiéﬁgQQ%Tgﬁtopyl,

nethytrwbqﬁyl hexatadeenyl , ety=lohekd) @26, abkyrg&cloalkyl),

(5 B B3 2 OV SR BT S hon,

cyckoppkrdadyl eydl|tdtwextykeetc.), (5) r35.-7 20

cycl oal k I,
cvclohepﬁg%hPﬁg?gﬁatﬁ%6§ F %g%g%y EL?Q qﬂM' E%l%b

ar yliscnrdealyRy| 1-sifchyas QEhHQﬂnylph%ﬂhﬂﬂﬁwwlanmhtd@;enyl 2~

i kg £farabl y..bgnz 7) C6~14 af (€. Oas
phen?Fﬂ§n§gﬁ?ﬁy¥ ant%b% phenaﬁfﬁr£%%Q2¥%Zhd%ﬁ¥ﬁ§P¥l and the
ant htkeenyl etc. preferably phenyl), (8) Cl1-5 al koxy

68 9., MeLiaXYes ectﬂq‘%}'ﬁé cPl OPOXYy1 | SEPMRROXY R 0%V bropynyl,

| sabut oxy, sec- butoxy, fert- butoxy pent yl oxy,
hexyPByYgY lef@d) the gyikes- 1 4 aryl oxy (e.g., phenoxy

etc..), (Fkhp¥dsGalkaneyl {18ogy 1hormy me@ﬁgiyl ethoxy,
proplonyl butyryl, isobutyryi etc.), (11) C5-1

ar yPTeRPBoNyFOPEORPXY KBént oylCret @1KOX)12Putexy 5 1S°but°XYr sec-
al kBﬁ@U}LﬁpX)teﬁrerlgu’ﬁox;}O Eeﬁm&e@;, héﬁfm&pwd the like.

proplon I sobut xy etc (13)

oxy, butyry
-14 ar \?%ameé%mflﬂl x§ eeﬂc}OXYB%m kexy ére%h)de (14)
carboxyl (15) (2.1..6 al koxy- carbonyl (e.q.
nethoxycarbonyl ethoxycarbonyl 2propoxycarbonyl,
isopropoxycarbonyl but oxycar bonyl, i sobutoxycerbonyl,
tert-butoxycarbonyl etc.), (16) carbanmoyl, (17)
N-nmone- Cl_4 al ky/ carbanmoyl (e.g., N



met hyl car banoyf, N-ethyl carbanovl, N propyl carbanoyl,
Ni sopr opyl car banovl, N butyl carbanoyl etc..), (18)
N, N-di -Cl_4 al kyl car banoyl (e.qg.,
N, N-d' net hyl car banoyi, N, Ndi et hyl car banoyl
N N- di pr opyl oar banmoyl, N, N-di butyl car banoyl et c.),

E“ - to 6--nmenbered cgcl i ¢ am nocar bonyl q}
a2| PHI M MeAr BEHy i me tO%Y *ﬂ?ffynylméé%wopofy ; et OXYmethOXY'
pyr éghbﬂye@io&w b@lt‘r}dxyplopdfﬁﬂr '@Oﬁﬁfﬁaétbw%ﬁb plropoxye)thoxy,
Nret erazi ny on nor phol i nocar bonyl etc.),
(Zofrép%ﬁ&@gﬁx%t?fﬁf(g‘ ¥ k44 yorine, chlorine,
br om ne Hxadpbhe} ,of 2he Cg3 neongAthelb -idlude methylthio,

pgeno-Cl 1 I, k hl or one
af cRE ot Sathy Proty fher Shatipy S bRt (T RE RS R et c. ).
(22) ox@xa@r@%asam dmeohydﬁébgy—lmlsnelk@%)mat‘mﬂ@ hy(d@6xymethoxy,
non al kyl am no_ (e.
hQI %%m%eg ﬁ’/’l é(% 0, *1¥¢o 63%% 3Ir1nn§nt2¥e yl am no,

d| nret hyl eﬁmampledlceﬁ htyﬂeam nGlky3 -depropyll damcihade acetyl,

d

 neERE PR AP o AU BIS BhErleqnehlal St
besbdéﬁlmbl@a)mlatmty)lcanldorurie ﬁnewbg@nbcaw@nanq tthe 3ike.
hetero atyony Sel egt 64 f E J]%’%W? @Jr%%gl ?rréd.ultﬁr

atom a nit rogen atom an
az et:h/@lmowéyarmnﬂ,nyyclczraltp@llcla@anyll, Opryﬂpmqﬁylcarbonyl,

nnd@ﬁ@léﬂexyl@)ﬁg%@ﬂ | C){E%Mt%}ll'cgkﬂ&llyl @nﬁeﬂlg' Ge .
nor phol i no, hydropyridyl, "N-nmet hyl pi perazi nyl

N- et hyl pifFerazeny?t 531 e(@%ﬁfkaﬁbm% ﬁecpédeg
for H@%&@ca@%@ﬁﬁm dé%hog{gzbif}i@fﬂac gké&%}gﬁbarbonyl

propi onyl am do, buter| am do, i sobntyryl anmido etc.),
(29) SBRIRHHYE8LP30) B5ecarbansykany rﬁﬁrbonyl), butoxycarbonyl,

(31}.3}:&%&@&9@%&@1@%&@% xyddrbonyl, hexyloxycarbonyl and
nmet hyi car banoyi am no yl car barmoyl am no,
Npr % am)yl am no, N-| soor opyl car banoyl am no,

Nhut yI oarm@mpybammazhet c3 ;e dh 1 My N :tl-@GIrbodyl include
al kxl ch'é\r barm Ip%gn%% hOCy l\bkuchlqe}( hé/ar%%rnki)&\rmyl am ne,

N mgcmm’wy‘la“b@a‘wn@m n@yclMWXQHBqudnb@mban@ryd afien@ike.
t k |
re}efhgll ened) %l °s ecf%y y ét cg?k‘%( SAPORRY o) Fude

g gS?ehMWOHYBE)pmlxyy(caOct)O),ny(Lﬂ?d niter d,ll?j(a38) cyan,
mer ; 11) suifi n

phosphono, g%%?gs f%%o?ﬁ?n}%]ﬁ:)"%%% yﬁaggif)%%lrmlﬁdude

ﬁl_é QenZNrmﬂ?rbwylaWWEnebhxekdmcsuﬁmwnd the like.
ropyi i - r o7 9

I\I-Eut Wsaﬁ a%oﬁig/ etcl\d.h) C]( 30‘!§ik§ﬁﬂé§ Zl6 ylnsb anoyi

(e. Qetthﬂr@Pﬁerhylestuhbfflaﬁﬁyﬁmom I\Er@}ymagtplaﬁ@yrbyu :

N, Ny I bu su -
(1) B AR RIDH ol AL S S, oec
pr opyFYHicgPameBhr oA hpbylcrﬁwywhlaentyééabmrwnlm 0,

ter hby yddribago 1caad th47)1phenyi thio, (48) C-6

al kyl aulflnyl methylsulflni/ [ sul finyl,

propyl sui aﬁwesmﬁ;ﬂh@uﬁpmka@w )lnqlaagge formyl, acetyl,

phepyblsmrfymybut&éﬁ) Chobud il sHkf onyiiiGe. 9.

met hyl sul fonyl yl sul fonyi, propvisulfony B

but yl sul fFFRFPLES ¥t CPP Gnd TSERophehy sider ahwl%@%% 1-
li kﬁropenylcargbﬁynU@@Eo@én%f&%r&éh&“'lJ tp—%ﬁ:@n&ﬂéﬁrﬁdﬂ@l 1-
het erocyclic gro opti onal y has Is 1 to 6,

Bt ePEPEHIN 88“%P oY EPprefis-ably 1 or 2.

43



Exanpl es of the heterocyclic group of the heterocyclic

I's group optionally havina substituent(s), which has a

bona at a carbon atom include a 5- to 3-nmenbered

het er ocycl i c group containing, besides carbon aton(s),

1to 4 hetero atons selected froman oxygen atom a

sul fur atom a nitrogen atomand the like, a dicyclic

or tricydi¥eeriasedf hoeefooyekive frowpie20heaxhredabythyl,
CO”QEQﬁf?j o@h@ﬁaﬂﬁﬁ%jﬁangcéﬂaﬂﬂt%§§rQH& hPni8e0f such

het erocycl'i ¢ groups, a dicyclic or tricyclic fused

het er ocycdlémgi et 6hﬁeayw1§@neie=w§d{ igflefe sreljanophenyl, 3-
het @E/Qﬁéfﬁ}lén@lgr@l’cﬂza%r&ghénﬂ sdenzenedings, and the

i ke, each of which has a bond at a carbon_atom

const i t UHiHTGLERCOhdtEr bayed@ioSpaei 11 paAptes’ dilupRerhenyl,

het etew&ﬂdp%egppumh@\uo&g AePnd Aatcra capReMy 18t OMchlorophenyl,
i nclude (1) a 5-nenbered Eeterocycllc
conﬁaFP&?ﬁfphB€§%dé%hEQWBEFF%M%JW@S?roﬂpéh?nllhefEF%?mOPhenYl'

at onp esel ebedphsom,an, exygen cabeRnl sW luki it Roplenyl,

ni trogen aton1and the me, such as thien &e.g.ﬂ 2- or

0 Rr g oTaRlimeo ety o maP gyt gkt 1

(e.g., Zﬂ-xa&iplas Pyf raley L) ,o exa2ehY| f&md@ly, Z%.14 %rydFCis alkyl,

5- oxa 1 a or 5-thiasolyl),
pyr§9§$§¥ %@n i §%é%&t£%}q§“bﬁpﬁzﬁf§ pyrrolid?n;i
(e g , 2- Ex@fnpre@ydiﬂ &lhledC{lyJ )a;cylﬁt;da]mﬂ)aue(pheguquz 1-4-

Q i nyl |n1dazoI|nI

35 2 Pm;h agoglyr dI% nnélp)rlqtgl aY 4 %EF gljgk - or d

5- |soxazcﬂ>gainp,les|<sﬁ)tth|eamod1<y+ o(redg ¢1-3- allq,r-lamtno include
|yl di I f.ar .exa

g ﬁggﬁgégy% )ét %théo 3%9& f%m no,rq)?ﬁrogyiamlno,

azo Yor "oxati a
th|adtakimQHO[fdlmebhmﬂpmgnos digrth§d it} snd the like.

t hi ad| az%%é}r%)%eg Oprthg %_? %ﬁ{%&hﬁﬂi%Oil%:![llde%in(y’lamino,

5-(1,2,3 I adi azoly '
4- (2129lamingdi azepbxePriylamiay.ollybuf oy lakawpl e;bwtenydamnino,

S- (%kgué%&ﬁfaﬁ%ﬁgyjﬁutaéleﬁgléhﬂﬁb 224méfﬂ§§§¥l¥igﬂlno and the
tetrazolyi” [for exanple 1H or 21-1I-tetiazolyl)]

andlihke-like; (2) a 6- nenbered het erocyclic group

cont ai ni NGarkesk des Gar !@pg @lt@rr(aﬁﬁnolc Lo aéikp@tﬁ{cl@tj@ws
sel ected froman oxygen Is atom a_ sul fur at om

ni t PEHRALSFIGATERYY b h & thY kamingmeirhys p@ﬂquameéorgethyl
2-, BetBflapybkdyy), eﬁ)ﬁﬁ/ﬂ%ﬂid&ﬂhyﬁeaﬁd tk?e ,14keor

S-pyrimdin t hi onor phol i nyl|
t hi onor pHol %éﬁéFf g PEhBR A~ C@é @lgy% 1qﬁlude benzyl

asnthHQMQﬂybhd-Uﬁi&a&@yl (e2g., 3- or 6-triazinyl),

?gpgr|d|3%§ & g{g& Sioggh(ghbsigkggééé“gj t%e ﬁ?gfoé%rbon
group, which have substituent(s), (9) a 5- to 8-membered
heterocyclic group containing 1 to 4 hetero atoms selected
from a nitrogen atom, an oxygen atom and a sulfur atom, (11)

30 Ce-14 aryl, (12) Cs-10 cycloalkyl, (16) Czq alkynyl, (17) Ci-1g
alkenyl, (18) Cy_p¢ aralkyl and the like may further have 1 to 4,
preferably 1 to 3, substituents at any substitutable
position(s). Examples of the optional further substituent

include 1 to 3 groups, more preferably 1 or 2 groups, selected

35 from (1) hydroxy, (2) amino, (3) mono- or di-C;-4, alkylamino
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t hi opyranyl (e.g., 2- or 3-thiopyranYl), oxazinyl [for
exanple, 2- or 3-(1,4-oxazinyl)l, thiazinyl [for

exanple, 2- or 3-(1,4- thiazinyl), 1- or
4-(10-thiazinvl)1l, piperacinyl (e.g., 2- or a.

. D-pi perazinyl), triazinyl (e.g., 3- or 6-triazinyl),

20 pyridazinyl (e.g., 3- or 4-pyridazinyll, pyrazinyl

(e. de,g2- m@th3ipuiayi ryhy]agpyrd,d@zbpyl an(ieog. dimetgilamino,

4- py iLdazi d th (5 icyclic
trléyc?ﬁ%i¥%sédgﬁetér 5 ¢%4§?§%ﬁycg |n|85€°%@sF 88>y
car bonpratomispprdpdxy 4 bbetder,o Jaxobnsosye,l ectceduts:om arrt-
oxy 0 su u a an
llkgﬁgoﬁ% ggg enzgf%réﬁfgq§gna@%& ggéf E?H%gg%e, ghﬁgglne,
bénbéwazlm,yllodtteﬂ,az(cﬂ oflt & By (i’ dagi- nyﬂllkyl e.g., methyl,

tri azgl ol Apr%pka PYLd g IPW' zi %Qx?&ahy! seeg+qlcgJya]y,i tert-

i soqui nol y nno I"dzin gui naz
qui RBkal i rﬂﬁnty{ind@ﬂﬁ% ayE; ) |afmiolt$71re lqle& nol i zi nyl,

1, 8- naphtjyt gthﬂydﬂ%%Ekﬂgﬁ ﬂHd%r&Q'ﬁy ’c§%hoalkyl Cs-10

dlbenzofurany , carbazol yl, acr
phefR#Rt PaiEnayl , Cehr eiahyir, Cbemz%f)@éi(b/hyllt pRgnbziayl to 3

Rhenabbi AzidAyk, rRheROXazipyl @nd. thﬁeiﬂﬁe’ e‘éﬁ’iﬁ cngopyl

Whl ch has a bond at a catbon atom andt
ExanpPes R/t REtyt o oPHEY L meip oAy Su H@tftréé‘ﬁfl ,oipe@nﬁerl

35 heker aaycli cafd oyap shayi r&].]@lbquo@élﬁlaQ§¥/b
i ncl ude those simlar to the substitnent of the

af oFBRent 1'67€d et oy BY 100 fi5Copti-ofdkPyY hifrichg methoxy,
subathbxge,ntp(rai)oxﬁx&rﬁ@besp@iy,t heitey| | CsiitBay gr QP Rk oxy,

he_ af orementioned cyclic amno group and cyclic _am no
GF OB OISR | DS | 5 SUSeY CREnt -4 BERGGE TS 59-9-/
t 0 Aenepheried Btmylnhiﬂ-0§iﬁﬁyﬂﬁhﬂ@ Cy€bpropgl 0o etc.), a
optkoTalhy further & one a m sel ected. from a an
oxygen at o %Lﬁ“f’ % ?‘Yﬁﬂean ORI T ogeR AP Bm todine) ,

Exan‘ptlemdﬁelaedfttnmdhlkde pyrrolidinyl, pyrrol i nyl,
pyrrolyl, zol | di.nyl zol i.nya, razo
%ﬁ%@y? Q éjﬂ%é s5u f% % ¥ 8 ép% ? gidde formyl

i m dazol i dazo |nv

o 2,(@ethy1amsnyubsﬁn,t21,tfédt by azxﬁ)y/ caibéb;ﬂ 4(mbenyhznozi yi,

pi p ' eqPLber.azinyl ny

PP I bpos e S ooy ot s
t hi anbstidiutedahy ¢4 emdr phigd=io.(eOh .- thQase alBoxyrarbonyl such

6- p r
oo T RSB0 PLER AL 58] TR E ey one

pi p*éhazjrﬂyﬁi) : hﬁ@{fﬁ@h%@ akieytt hicomer phediozomgkleyl, hydroxyethyl,
B gf;gfi?%é%ugwe RYEIGpRIBNO HLYP BRBY NAvgylclO Axky1l (e.g.,
methoxymethyl, ethoxymethyl, ethoxybutyl, propoxymethyl,
propoxyhexyl etc.) and the like.
While the number of the aforementioned substituents is 1
to 6, 1 to 5 is preferable, 1 to 3 is more preferable, and 1
30 or 2 is most preferable. The number of the substituents that
the substituent optionally further has is preferably 1 to 4,
particularly preferably 1 to 3, and most preferably 1 or 2.
Examples of the acyl group of the aforementioned acyl

group optionally having substituent(s) recited as one example

35 of the group bonded via a carbon atom, R*® or R®® include a Ciy
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any substitutable position(s). Exanples of the
substituent include (1) 01 _, alkyl (e.g., nethyl,

et hyl, propyl, isopropyl., butyl, isobutyl, sec-butyl,
tert-butyl, pentvl, hexyl etc,), (2) C6-14 aryl (e.g.,
phenyl, naphthyl, anfaryl, phenanthxyl, acenaphthyl
etc.), (3) C2. 10 aral kyl (phenyl-01_4 al kyl (e .

benzyll piemet hiytareties) Yheet)t benzhyaripirny{ 5)C:04 byl
| kyl | |
a Y:arﬁ@ﬁ)k{ion()é g(e etgace&’y ylcpdrr%Bhgfy r%gﬁréz 71§o§*)d/%.,1;cert—

C6-14 ar car bony benzovi
alk@%§Yé%ﬁ4hﬂﬁyﬂ ?tﬂg} Cnet%k%qKMmethmyl (e.g., methoxycarbonyl,
et h%xeioy&%%ylpr%mewyé%bonwog«wﬂoxxgar %qg}y.Lcarbonyl
but oxvcar bonyi, 1 sobutoxycarbonyl secbutoxycar onyl ,
térﬁﬁbatokyﬁﬁpﬁénWﬁﬂ*ﬁ@ﬁvyl%%ydarS@my@rleXY carbonyl (e.g.,
hexqshexagﬁaa%axyleé& aapl {(a%ahkyf—ca%%ﬂa 9., | Coaa aryl-
aubstituent is ., , -rre preferab
sub&t-st fefit! |C§rb<1n131 aﬂurém as benzylca*a@mfle§néf t%ehke% Ci-19
homagyckito:gr-eHpL&fy it he. formey gl aﬁyy@%paw&m&wnﬂ such
havi ng. substituent(s) include an optionally condensed
3- B8 7erEsrEarRANHoRN ey e cideoupCauct ke a-sobppyL (e-g.,
apyh- gf:@gb@qy(l%agbonﬁlh%){:' ), rtaaoptdwlloandyltmrbbk@) (edg.,
02-7 3; cloalk group (e.g., cyc/opropy
cycFéfsEJ‘eEﬁ &féif’a%@ﬁt FC%) cyleTIGaRYF, CBcsﬂcFB?ﬁe'i}ﬁ?lkmg cyclic
et ¢ hydr&da:Boh- eyeﬂa@a}lkqayg (eacgmaneymamfdﬁ@@nytc ),

Cy o BRIk SFE Yoo TR 1| 1, CaRBaCHE PREsrocyelyl-

The chobsog], Rbhtalgﬁnprb@pidéﬁﬁﬁdr%oh&ﬁtoﬁﬂs)any to 4 hetero

subs ituta t|on 1 to pref bly 1 tao 3.

YU et e, BASELL N Sl 0.8y PLEL TR Xid! § Fcrosen
thea$ubsamdlﬁ®ﬂtllh®JLHMEh(&$ tmlaﬂylahkyanMe guyryretriyphyl,

eth pyl pr s by but 1 ¢ but

ter%bg ?@f?¥%§ﬁbgfc exyF rq nygcty Olg§ q>ﬁ§l
decyhla@mixipﬁkbOUEUeayhazolylhaxﬂonytetxmmﬁ@ayﬂylcarbonyl
penﬁﬁgﬁgﬁ’élﬂ@lggfb%} pt '1%@&2)51%@35}30%9? 1sB¥hfagoqy§carbonyl

pr ef er abl l'ogen at ons
@hlév?nér04ﬂd9ﬁﬁﬁéyl¢&ﬁﬁonﬁ} (kwiﬂﬂspabﬁyaZQEydtarbOQMMQM

Opt Ifqggkelnyyl%lél%ghw qd sz b@mﬁ%%ﬁw&(éaanyli 2),£3.10

cycoay .,CCO obut

P
cyclt8pentaac YéfféF%‘?féé@yl y%T‘HHé’ﬁtlx}FOlY: reeyyl 12,3~
CyCthmQEWiylc%)f%ﬁgifCW 2eTth:}1az(<ﬁ)yl€2ré&qﬁ| k%BYézirﬁfl&a,rbonyl
Vln%Féﬁall yl, isoprb enyl, 1- but enyl, 2- but en

Wllddﬁﬁ’éaﬁél?ﬂﬂylrzlﬂne‘?lhﬁf‘alt?‘yrazcﬂéé%&?rfz%‘mﬂl A, Ehe

3s0ctenyi (Zat G-~ )nen&éﬁecpzeigr@é)kd{[wl-céﬁb&l 1 %bmiefﬂ:vﬂmng, be51des
nyl, 3- hex%nyl etc.), cycl oal kenyl

t
(eprﬁg%@icﬁ%&éﬁenwo Sy BPOPEN R, %‘ﬁqt&ﬁeiém@wxmeﬂ
et cayom( 6y AL arod, (aengtroqfthﬁ‘ﬁ)ibm Aaphikyh ié C.9uch as

$1|72 P§Zl% c%b%;y p y(r%ff')l ﬁ%ﬁ{b&%h ?_i‘%hhl&]g p%i%l)ny(lc)arbonyl

t hi mmbphcé]]ﬁ))ylcyﬁlj@myl( 14)r1§airbﬂm)t|bpn(1]15)py0:&bmodmylcarbonyl

(1 Ca k x -car t ho ycar bonyl

el sth s b S AT b ST
atoﬁmeeogpzln&ﬂuerb¢nyl chl orime zibwonkrisynyilodiipg), (19)
Piogpg%)%l%éﬁ ga?: 01%}1 Iqagtgga%\( );/e_i[cs?ésc B&fr QcDrJ_a)éil_nylcarbonyl
l:erDXthanAny@eatbgnyixypyhed@dxnygcethoﬁyl (agyaﬁfhﬁMEarbonyl
ary y ph noxy L~ (2 . acy|

% tlf{ lngleI bxg sucﬁaés accleet (]‘%Z%k}% (faorblag% ?oiey %irid

vhembtkzﬁcaabaepyl) et(r@2ragiargodl, kpmbpylpdnbagoyl
nmet hyl thi o, ethylthio, propyithio, isoprooyithio,
butylthio, tert-butylthio etc.)46(23) C 5 3m
aryl thi ophenyithio etc.), (24) C31..E. alkyisuifinyl
(e.g., nethylsulfinyl, ethylsulflbyl etc.), (25) C6-1D
arylsuifinyl (e.g., phenyisuifinyl etc.), (26) ss
al kyi sul fonyl (e.g., nethylsulfonyl, ethylsulfonyl
etc.), (27)



aryl sul fonyl (e.g., phenyisulfonyl etc.), (28) am no,

(29) C. 1.6 acylamno (e.g., Cl-6 al kanoyl am no, such

as acetylam ue, propionylamno and the like, etc.),

(30) nono- or di-(11. A alkylamno (e.g., nethylam no,

et hyl am no, propylam no, S isopropylam no, butylam no,

di ret hyl am nb, diethylamno etc.), (31) (2,3_,3
Cycpégpmggxiﬁﬁﬁgamqykz buby%qQﬂyagpyLanqqqputylcarbamoyl tert-
CbeQE&ﬁd@ﬁ%@hQ?l E?@@£¥B@ﬁ3§ln0he£§%€a%@%%¥%i”@t%o , N,N-di-

etc.), (32) 10 “aryl am no anilino e
(335af kaéﬁﬁf;lrca{?%a*@yl f®r Fryd dl@@gbylcalﬁ@z@ﬁéw dleqt@y}carbamoyl
( 34)iFborkA cAr¥hm&Ar, beRYL ok 8181 cakBaReNZ oWl bt 1 Jarbaiy1

(35) a. 5- or 6- member ed het er ocycli ¢ group contai ni ng
1°t 69 heéner 6 %t%Hﬁfselected from besides carbon

atom(S), EQ@&)@QQS @mltharsuﬁuﬂlrt@gﬁe @f]C%Heh%cyl kerd OBptlonally
exanppl e, thlenY (e.qg., or 3-thienyl) g

2. v%pqlﬂgpﬁF t*ﬁﬂﬁifé|§nckqgegtho§e S%PllaF to the substituent
5- pyraztd wkbrehdhitizoley! h{@:@arbdn, gddufop®hionally having

5-thi apol yl i sot hdazolyl (e.g., 3-,4- or 5-
|soFH?'Eﬁ¥§%§ (Shxazolyl (e.g., 2-, 4- or 5-oxazol y1),

|1soscaZO|EydambEe@ of 3he Hetdodycil SOX@ZAIRY bY, thendazobyyclic
2-, 4- or azolyl), triaz
1 952 abBl 15t sty epathe ] B i g ket Tbuenc (o)
2H t et tfaz clfpiymempyirdndyl c@fbdudg.(I12-ind3udera 5- to 8-membered
4 p I rimdin

%e%%y(%%ygg %ro%ﬁaCXntéqu%gb %e§1des qfrgﬁPl éﬁ“?}f)l to 4
gU|hetq¢o atsogusealcigrled froolay oeygeﬂ nh, t hestlfke. atom, a

%awkfcage%f ?Iﬁ g}ycg%évlﬂpe’tj %n% ¥ %169“ r%gtrlc clic fused

sabstit for
r eph@%@rﬂcefd:lby ¢herafforeed ity @nedeﬂﬁﬂmﬂmfathi)me or

Vmeﬁffﬂare%t“’% st ?%fdgtlé:lm% Q)\é clﬁ ﬁg)%#afsang (:BLC gbg or

af orenent i oned formul aaret e Sane or er ent .
eachrigyprief érapd yetieyonyerogarupr f¢ined pljecondensation of

afOﬁﬁgfﬂgﬂé%Begcﬁféﬂa}oQBn&Kﬁiﬂ“d% a E@Hggﬂ% @EQ&% &nd the like.
ni trogen atom or an oxygen atom Particularly

Bf ef er ablSpecHiic expreied ok by hevisgicasegrignelude (1) a

Cycbgﬂéﬂﬁére@rQHEbré%ﬁ%ZibF?ﬁﬂdﬁeﬁﬁhtéﬁﬂﬂﬂﬁ 86240 carbon
al k n&bfgroup 10 c oal kenyi group, a. CG)4

ar go 4 hetglra| WrmSgrSs& cbtd £ TG 70 Yeigen atom, a
y P 2

gr osplreachonf ahiahogphional layahase aubst i toentdsSkhianyl,
resented by the fornula

nitro group, roup re
i GPPRL WHEFEL R REVERGLFIML are=48T tly deFPAaly bbsvEazolyl,
0 amtdaup yiepieseoadnhy, tinexbabnyl a -bR43az01yl, 1,2,4-

oxadiazolyl, 1,3,4-oxadiazolyl, furazanyl, 1,2,4-thiadiazolyl,
1,2,3-thiadiazolyl, 1,2,5-thiadiazolyl, 1,2,3-triazolyl,
1,2,4~triazolyl, triazinyl, triazolidinyl, 1H- or 2H-
tetrazolyl and the like; (2) a 6-membered heterocyclic group
30 containing, besides carbon atom(s), 1 to 4 hetero atoms
selected from an oxygen atom, a sulfur atom, a nitrogen atom
and the like such as pyridyl, pyrimidinyl, thiomorpholinyl,
morpholinyl, triazinyl, pyrrolidinyl, piperidinyl, pyranyl,
thiopyranyl, 1,4-oxazinyl, 1,4-thiazinyl, 1,3-thiazinyl,

35 piperazinyl, triazinyl, oxotriazinyl, pyridazinyl, pyrazinyl
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wherein P.43" is a hydrogen atomor a G _in

hydr ocar bon group, a acyl group, a 01 20

al kyi sul fonyi group, a 06_14 aryl sul fonyl group or a
5- to 8-nenbered hat er ocycidc group (simlar to the
af orenenti oned "5- to 8-nenbered heterocyclic group

containing, 4 besides carbon aton(s), 1 to 4 hater
at orgdseiedtids; f f dmaaniexyeh cat 6. Ceckid frupedthsheracycle

ni t HogeH Aem;andyt heshhks' aarﬂ%ﬁcgtgm éM“ qht9p4|ﬁg%%&kyatoms
has substituent(s), and one of Rfl Rn i s hydrogen

and SEheCTgtchdromsat HEvarer eRiht i ﬁéélf‘g*{f U™ o deld Kpidgngatom

carben alomixa Bt QGEBeAL OGN, aBeAXVEER z81 0 Bz oxazolyl,
(preferably both of R32 and R - are_h dro en

R31 CPE P efdlapryl Ry etatbn el kit igeatipl4- Brabiazingl,
al k)élang:[rﬁ)ll&)zo(lpl j Qﬁﬁﬂnloyyﬁpbﬁgd@liheﬂypy cl_a_ntnelﬁnyl

pr ef er ab] roxy, a . nitro group, .an_am no group
thePFB??Hﬁza}nmR 415 HRG T A Whe R IP*B 148y & .gncﬂﬂﬂ&rza@zé%r Himcloli:,

Rllqulnd)Blzﬁ.:cnly)ﬂ -Efﬂhﬁwthp@tdﬁml | putsnygybstetidiediby
r era

roxy, 01..6 .
2l It RR B ahy cGPgb Lt P EHR: GREBBRTEL YN
i18 aptomenatll,y bsubstd Aiuked ﬁnenbzﬁayB, fHeafoehabt yoll,g
alko o XY, op I SOpr opoxy,
but8xyné§%%%ﬁ?o§§ 'é%%lbﬁ i%?i?é?tf%%?oxy, pent yl oxy,
hexyl oxy Btamp).es osf tthe bawsniltaentOR4BD tYa MBEéfﬂdch¢ﬁ1group
is h ro .. C1.40 c oaIkyI |ch
opt| 51%§H§h Sfl%n% 4§ (P{(g 9kﬁ¥ekerabl éﬁgwh
hy dpoxyylor iSOPrOBYlQHbucaIbcwadbutalcnsec1ﬁukyﬂsLﬂéﬂhﬁbmtyl

0 0 yi s o ich

b PonEiy ot s i el e STRH) Jhy Y, a1,
hydﬁé&gronqnﬂihelawwﬂaﬂwént2thu§¢nwérnﬂ+buth?4,i%utadienyl 2-
pre (Y C n opi |
L R B e SR R D gt
opt ?oﬁéwbylﬁavbh’@ywbsﬁrh%@ﬁxls)etc(B) %ﬂ)héber@waaqléyl (e.g.,

gf0%9c£%5£d§y3||¥y$¥66d%915u$§éﬂdp%ﬁe§iS)aydM&hEQyi”E%da), (5) Cs-q

bond at a carbon atom an optionall'y esterified

i GAEeeP Caryoxyr- %r'oGpICl‘%ﬁer(tﬁ“Yérc?é‘HcP}‘@xGHkil Gycloheptenyl

thel‘s,ecI PA i pref %&agiéyl a<eOg égloalakyi (Qrg,oﬁﬂkyﬁ &rct0as

CycCl Oa g - roup

o URTF o GOGRCBREE A £yl DHS Ry R o D84 T) Cous

arybrgr ouep gor Bhédyl, Mnapatikyi, GheHpyl emn@fltn\fyl_ch _

optlon S supstituent ( s Nbre%frefera I¥ it is

o GBIy TBOS ORI Shiei1 § o RSO G GST Hhrerfe( af-

(ce. aQkox¥N(e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, hexyloxy etc.),
(9) Cg-14 aryloxy (e.g., phenoxy etc.), (10) Ci-¢ alkanoyl (e.qg.,
formyl, acetyl, propionyl, butyryl, isobutyryl etc.), (11l) Ce1a
aryl-carbonyl (e.g., benzoyl etc.), (12) Ci;-s alkanoyloxy (e.g.,

30 formyloxy, acetyloxy, propionyloxy, butyryloxy, isobutyryloxy
etc.), (13) Cgai4 aryl-carbonyloxy (e.g., benzoyloxy etc.), (14)
carboxyl, (15) Ci-¢ alkoxy-carbonyl {e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl etc.),

35 (16) carbamoyl, (17) N-mono-C;-4 alkylcarbamoyl (e.g., N-
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am noal kyl group optionally having substituent(s) and
the like). Preferable exanples of R34 include a group
represented by the fornmula -(C K 3.),,-Nth wherein.

u. is an integer of I. to 3, R40b is hydrogen, a Cl1_10
hydr ocar bon group optionally haying 5 substituent(s),
a G..20 acyl group optionally having substituent(s),
hy dmeklyy loptribena¥ 1 y Noayphnigcatbgeit uemtg=pylaagrangyl, N-

repr eSS KA Y pihs1af QLeR tda%@fdo{zPréI}é 3 -OR) N, &-di-c,
hetero cI|c rou optlon having substituent(s) or
a gﬁéh¥3§%ﬁ9@@§éht by Nkﬁr@%mﬂﬁDVéCa§RﬁmPUlvv@JVMere|n

ti ﬁl@fh)}lr},ta%ggﬁog hON0at Or By 1888 B4 1, SNaNha'ﬂf&g@Earbamoyl
atom or /dr ocar bon rouE optlonall%ﬂhaV|ng
ér-&

stb8FFt bentlfs) 3- aﬁmGRmﬂberr gerigrocarianyio (e-g., 1-

hydéQ§§&&%ﬂ}l@59&ﬁgﬂ9r1E@£%kfﬂ¥%yﬁcéﬂ$bﬂ¥¥” gnal ly form
together with the adjacent nitrogen atom a cyclic

ani RBTER G SpER GIPaNy haRALRY S4BELFIRMYEs) N~ Mor e

pr ehet Pl phpeR34ihi®l & rbén hi8) Q@ﬁ@h@mﬁacﬁwhgxyetc ), (20) a
optionally substituted by a C1 20 acyl group

Cl _33abLP%§7t agPBups Gt 6h‘é1>¥vlesu6§€-?¥h"t‘eed méﬁe'arhoﬁléne)r (21)
gb OMEn@-p,t :ﬂg?bi)étﬁr-ﬁﬁlubgélpﬁ&itlbylaﬂ%ﬂ( fe. @1{ Ky&%lliﬂdfm@thyl

- al Ky art ar rereranly,
N 086" LA FRbn YT SRR 201 FiHgechv eec.) ' T22)

afowapntzaqnedlzﬁmaml(aa)theuh;al qgen atiom,f opea,mdnoF or di-Ci,
exa fl uori ne, I bro or |od|ne

e RSy PEr 4Bl g LTinen) YrY GPOS - oBEPORamLp©
haVntpSMhSEmﬁpenUﬁﬂ%daﬂlﬁB lﬁﬂeynpnatkyi giettp;lamino,
0 tionaII havi n subst tu 10 al ken
g?oup opt ?llgﬁnalf]f’y avi-ng uen?‘f% LS. Tify)’ E% & 3=
al kynyb- pedp¢y¢ﬂu¢lhmlmmugnqypsupsimdahimtés@taumlng,
c3 %Qs‘fé(&g %% §8Hygt§{ %Vpag@tén%n?iu:ilo% Vlar%%fnr yl to 3 hetero

substituen 4 aryl group optiona havi
substphserrlEs)edalOm aR200ayEHK pitogr o pswdgtaicomednty a nltrogen

hav hggm Sé&Qﬁ tt'hteuje.mé S(ge a Q;lzﬂ:l% %]1 9 r%l@ﬁ%&? n E}J))ryrol idinyl,

havi ng substituent an optionally esteri
ami aaré@ilﬂéafrlbonymglrydu pimpiazHelf oPYr{ﬁ%PJ-YOR@m%i@rléﬁhnyl

R43 1b§r§d1|?%drﬁ9§§hcﬁt19m 051}%20(];% §§1@_Jyf,ylN—%EQHFlpl%eraZJ_nyl
Ioalky oup, 8 kKenyl group, a
-3 e oy W RS OG- b CELIT0 Coych ORISR olfp e -2

06- 44rAsydgr QUPrand do! - {%Qlﬁmlﬂoyébega@m @reﬁi&@mﬁho,
grou a Cl 20 :$5 aIk | sul fonyl gr

ou
aryp EEY?%ﬁﬁﬂldﬁro%&PQﬂtyéyl?E&%9195$cPrcﬁﬁpoéﬁnz%ﬁ&ﬂ?'oﬁ3o)
whi ebregtdaralihy, hes )SubSt | taiert csrbakdyithese, (R3f i 8-

b EEF RO A oL s, Prenarityeasy Goty ﬁ?;?' Ly

01. phopyl @pa@boLdnincad. N6iaddaypytak bieamyd yiahkaxy -N-
butylcarbamoylamino etc.), (32) N,N-di-C;_, alkylcarbamoylamino
(e.g., N,N-dimethylcarbamoylamino, N,N-diethylcarbamoylamino,

30 N,N-dipropylcarbamoylamino, N,N-dibutylcarbamoylamino etc.),
(33) Ci-3 alkylenedioxy (e.g., methylenedioxy, ethylenedioxy
etc.), (34) -B(OH)2, (35) hydroxy, (36) epoxy (-0-), (37) nitro,
(38) cyano, (39) mercapto, (40) sulfo, (41l) sulfino, (42)
phosphono, (43) sulfamoyl, (44) Ci_ alkylsulfamoyl (e.g., N-

35 methylsulfamoyl, N-ethylsulfamoyl, N-propylsulfamoyl, N-
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carbonyl (e.g., nethoxycarbonyl, ethoxycarbonyl,
tartbut oxycarbonvl etc.), 06-11 aryl-carbonyl (e.g.,
benzoyl etc.), C6-14 aryl oxy-carbonyi (e. g.,
phenoxycar bonyl etc.), 0715 aral kyl -carbonyl (e:g.,
benzyl car bonyl Cg aral kyl oxy- carbonyl (e.g.,

benxyl exycar bonyl etb.),al kyl-N-(01.40 |lo

al kiooprany hosldambehyiN(eitglsulfamoyl etc.), (45) di-Ci-s
N- r@ltlé})ilsuﬂfz{%ﬁogééag] nCh %ﬁ?ﬁ?‘yﬁylestuq_f)amo

al kyl ox I sul fonyl group, of “which is
optdl@’@éwyu%iﬁywﬂt Ul é&@gp@pvbsglfq@\oyﬂerbémwléutylsulfamoyl

hydgwy angst he | Lkey1d¥are er fern%twltﬁléfS eltﬁyiéﬁl@

al koxy-carbony| group, aerri,, %rou
cfpthé%ﬁ’é(IlFS)l%u%PPFEP%HTHL%aPOE‘éW]I@th oﬁﬁf(b‘rbu@,l ghio, tert-
al 1t8%50 ()c.3, Phenylshy3cal Kyl ( 4@r oyp6 alkylsulfﬂnyl (e.g.,

the aforenentioned the fornul a, R36 g g
hydFﬁ@@%Su%§19¥lC1eihEﬂ%Hhéﬂ“YéroQﬁPPM&SEQ HﬂmlrcPEFb FudfAinyl
gr aify.)a @Zgﬂqah@hbgmiﬁg{qu @) @1 Q12 ks«nwongnov@ag 3
C 27, 10 cycloalken¥ r%gg, a 06-14 arg roug
(- :?P??yésa}%ﬂqah § Eﬂé% CH L of PRARYE U2 PP HEV%?”lfonyl
fbasewbstahauesm(@hengsdlmw R36 tre pirderably
hydrogen or a el mal nor e referabl¥ i
hydr ogen™B? TSOBIV% SS’PSE tugny s frBabf e Meheroned i
t he;ﬂdm@rrubmoxﬁalbomgyﬁ 110 tgr eUpofeaabey er aeyal, i Gore

f of mh ch optionally has 25 substituent(s),
préf§ 5a9 R aryl group optionally haying
substltuenampﬁes 837th§ Hﬁne&opyeiﬁiahbypaophﬂnyhegefnnycllc

o5pt(%onal tJ‘%ana ?ngl tggn%¥so£5%ltlﬁ%r1{) gf erlgblk}/ ha's Orbozﬂd at a

ons 0 OXYy al &art
pr ectamb@bl hyom, tinicdude @éﬁyltogBﬂu@t@Idehﬁtéqoeycllc group
sub Hﬁggk§g bXN% 8%8 c 89%@0 t§O%QN§%£BogEQmS
(1), E eger o drefera 'y, Tn s an

[ ntfefd@rctefi Oramp a2, orpyen prtefmer abfbuylfum pso), gr nJtrogen atom
| : . .
n 1heato fi@ma'_ 8?2971% "5121] Arilds A uéé‘%ergeetrer%g&l{@ group

3, prefera _ more prefera
To cumsduhd %q.r@)enSéheorefoﬂ/\/caﬁdsaﬁne? s>radmﬁf¢1@gétn 2apend of such

an%é.%r%@?cpf@%rrohés _Larhon,atom Ocrrﬂ%?Ebl@rﬁJsréHt h88Ecycle
atons, and i's cl nitrogen atomor a carhbn at: cm

Ac c%?%ﬁpnépwec&aa(psaﬁ@ereﬂaﬁ)lqns of f giChe R&PFecY & i€opeEnEnd 1
reRﬁ?@ﬁ@kﬁQeK@’ﬂiﬁ%sfoéﬁa“ﬁ%e like, each of which has a bond at

a carbon atom constituting the heterocycle.

25 Specific examples of the heterocyclic group having a bond
at a carbon atom inclﬁde (1) a S5—membered heterocyclic group
containing, besides carbon atom(s), 1 to 4 hetero atoms
selected from an oxygen atom, a sulfur atom, a nitrogen atom
and the like, such as thienyl (e.g., 2- or 3-thienyl), furyl

30 (e.g., 2- or 3-furyl), pyrrolyl (e.g., 2- or 3-pyrrolyl),
oxazolyl (e.g., 2-, 4- or 5-oxazolyl), thiazolyl (e.g., 2—-, 4-
or 5-thiazolyl), pyrazolyl (e.g., 3-, 4- or 5-pyrazolyl),
pyrrolidinyl (e.g., 2- or 3-pyrrolidinyl), imidazolyl (e.g.,
2-, 4~ oxr 5-imidazolyl), imidazolinyl (e.g., 2-imidazolinyl,

35 4-imidazolidinyl), isoxazolyl {(e.g., 3-, 4- or 5-isoxazolyl),
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PRI, p I11_tfQ ..\\ .. i Mz4..., 010 wherein each

synbol is as defined above (preferably, a conpound
represented by the fornula (ha), (Jib), (Tic), (lie)

or lug)). O these, conmpound (I1) wherein Xis a :
nitrogen atomis preferable, a conpound represented by
the formula (He) or (Die) is particularly preferable,
andisottorpolnd reepr esént ed by thesdtoriaabay()Li @kadsazolyl

mos foq:r %&Sx@ﬁ‘%& et h oipogmo%nqsog é)azoﬁgﬁs)np?un%—. or 6 (1,3,4-

repr esent e a’wherein each’ synfol
def@xveiiaabbyb) 1/i $hpreéfzrcild foPagtdmpllear By ora 5Cdﬂf‘p2)bl’h'd

wh (L) ng gr all
suber it el by (1) o barder toorPnaRru Libeds i 2a by >
C6. tf&aaillﬁypl‘dr ,Cii —6oal kokly 2, ortitladiaceéyal kyltrea?bbh% [for
Of & c0100 a&@xw 91 8UP- DRII9A3! | ¥-SybSil (Bed-Biazo1y1)),
C3- cycl oal k i S an

ai k‘wtlﬁzﬁéh%y?/f@fﬁ ﬁéﬁ@@]ﬂﬁﬁl 5gr(étlp,016 P-getrazqly)l)d apd e

al kpxys;cab honyd-@h8HPed (r?e\te@cogﬁcﬂ-lé" g@'@éi} Qérpdéqnlng, besides
opt i onal | y substituted by a hal ogen atomor Cl-6

al KepaPooptemYs)a phéfyt -etegoapkyiis greoapte@nidorn 88 psvgen

% hyei0gensatam iaRohDr £ Mrebgeableom nqaddi tiigR, 8uch as
conpound wherein g34 is (1) a nitro group, i6) (2)

am P IGREUpS dbtii GnaPryohdrPagidvby, Pvaimstitteresd- J'2-, 4

sel &etedykiemilmyl) , C&m&n&lﬂﬁ%hlﬂﬁ i@nal.lyzs t&stau ut ed

drox aI kyl - car bonyl opt| onal |

sub éhoa}‘%dr BRYPI KAy gens o 'UIT(ZS) °Br3T“lﬂré’H9FmYl) ’

(| |t1)1a%ngz® ot ) .- carbenyd- tQFihlefﬂ}'tli Y pspbstatdinedeby., 2-,3-
6 %!pgpérlgtn;i ?’E??thy' al?g%ﬁ-%&oglggfaéglyz
thiopyranyl (e.g., 2- or 3-thiopyranyl), oxazinyl [for example,
2—- or 3-(1,4-oxazinyl)], thiazinyl [for example, 2- or 3-(1,4-
thiazinyl), 1- or 4-(1,3-thiazinyl)], piperazinyl (e.g., 2- or
3-piperazinyl), triazinyl (e.g., 3- or 6-triazinyl),

20 pyridazinyl (e.g., 3- or 4-pyridazinyl), pyrazinyl (e.g., 2-
or 3-pyrazinyl), pyridazinyl (e.g., 3- or 4-pyridazinyl) and
the like; (3) a dicyclic or tricyclic fused heterocycle group
containing, besides carbon atom(s), 1 to 4 hetero atoms
selected from an oxygen atom, a sulfur atom, a nitrogen atom

25 and the like, such as benzofuryl, benzothiazolyl, benzoxazolyl,
tetrazolo[l, 5-b]pyridazinyl, triazolo{4,5-blpyridazinyl,
benzimidazolyl, quinolyl, isoquinolyl, cinnolinyl,
phthalazinyl, quinazolinyl, quinoxalinyl, indolizinyl, indolyl,
guinolizinyl, 1,8-naphthyridinyl, purinyl, pteridinyl,

30 dibenzofuranyl, carbazolyl, acrydinyl, phenanthridinyl,
chromanyl, benzoxazinyl, phenazinyl, phenothiazinyl,
phenoxazinyl and the like, each of which has a bond at a
carbon atom; and the like.

Examples of the group that may be a substituent of the

35 heterocyclic group having a bond at a carbon atom include
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I's 03-5 cycl oal kyl -car"onyi, (v) C2-4

al kenyl - carbonyl, (A) Cl -6 al koxy-carbonyi, (vii) CL_6
al kyl am no-carbonyl, (viii) Cl-6 al koxyam no-carbonyl,
(i x) phenyl am nocarbonyl, (x) isoxazolyl carbonyl,

t hi enyl carbonyi, thiazolyicarbonyi, pyrazolyl carbonvl
or furyl carbonyi, each of which optionally has 1 or 2
subshetauerninglgel ecttdd tnbstiGlient af kythg atiotre@eminicbnEl- 6

al k i) pyrjdyl nyd, (Xi') C1-6.

o T ol D, SPLERM Ly Sakide Gt dbvenc (o)

phenyi sultkenyleopti dhal Fyclubstiitat @duyy of3rhe G faldepkntioned
opt (Ea sab o P PHP mafl BB sl DI BB sonatay naving
cy bR ikyieTt p9) alropnder a (D1 ToEl -mbkyd sesanbonyden-R@4taining
IS AvelG : opt i I i

A R R e o PR A SR R I Gt
hy dfoXx3rYaRE £89mark swlAor opidronall § hidwioggnlaigem.2 Examples
subgfd tdent -5 ] 1 ph sQh 6
al kyl and_dL?ig%fgggﬁﬁﬁﬁgﬂgé%-gﬁ%%g%#?gr;$?¥¥%%sz (
a haYotyertaiont (@)raéoiib}ﬁbn)ﬂyrglz%hblropi{“iiéﬁaﬂiﬁinyl,
ssbshiddstcadnPy, aihpipgar 1at onp Pﬁ—t@%‘a@iﬁ%i' 1, 97343PhaZo1idinyl,
carbonyl group substituted by (i) Ci1-6 alkyl, (ii)

am ho? sUtStpeet el By 2¢8: 4 e-adiryPlehd rEHer&dankbxpigerazinyl,
(i1 43elmB, ahk@detrandnBR3BidsS BxRYSH 086, akomdl iGh, - 3

al kyl. group.is also preferahle. 35Specific exanpl es of
con%hﬁé%f GBF?Oi?ﬂﬂ &@éOQQfEPQ%}nO- Oéjthese, 5- or 6-membered
di f bieeyr clrengydjemBedi iy @x2mp#Ae, pyrrolidinyl, pyrazolinyl,
ﬁeth 1aanicarbonvIanigo)gh%%yll-s-(N-nethxl-Nhenzylam
FhoREtH Y- 5- RIST DAY O[ 15 RAPpyRY i diHRDE E2e HoMY 1 i ¢
acidhiﬂﬂqﬁphe$imw,are preferable.

(et hoxy ARkt oAV AR KEJBhaRy 137 5. Rendt FA2ERRSe o

| anemoretisy 1yuSoxXe mpodazofr(s2- a] Pyniptiedi ae-rcanbexytient

5. (DB Ry aay T} 6wl RGEPEL 2. qdvLs propyL, isopropyl,
¢etythdni Aocanbiony saei-ho)pherretl-Bat( N, mpehy ¢t Ndenzyl ane. ),
dronet ) SexaLrdaaled: sl OgcitPRL IR,

of teRNapAlLhybfeteconpoddd ¢4-10) arpbividdrhhoge-Gidarelaylte.g.,

t he,sald; o or, i ongd (1 _

(1) P e ’biéh%?%tdrg’{:leggggpé’ ML i e é%)e%%qg?g

t heCHEAMYd festri FEGtivh, \IDIFZB831StIP-A(6]- B1H079y I5-arbonyl
and(e Ih1e bikeo@r & dret hod mceg_qima){]gﬁfcsmonwf@%?[,

exanpl es of the nonpeptibic conmpound havi ng a.

gonAHEtRIFR AP P B lea SITRGXHER TRIME L a ik ERRATYSBIBORGk A on

| nci stgerogbk fed i yder buadiMas RS | hefhulBx YWOIH 1486250~
and JP-A-9- 169735; imda---yrimdine derivatives,
pyr QﬁqﬁyyﬁFH?Qw%“atert—butoxycarbonyl, pentyloxycarbonyl,

hexyloxycarbonyl etc.) and the like. Preferable substituent is

1)

30 Cis alkyl, and more preferable substituent is C;-3 alkyl.
Examples of the homocyclic group of the homocyclic group
optionally having substituent(s) include an optionally
condensed 3- to 7-membered carbon cyclic group such as a Ce1g
aryl group (e.g., phenyl, naphthyl and the like), a Ci-
35 cycloalkyl group (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
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20 derivatives and triazel opyri mdine derivatives
descri bed in WO01/29044; i m dazopyrim di ne derivatives
and pyrrol opyri m di ne derivatives described in

W00/ 69859; conpounds descri bed in WO01/55119;
conmpounds described in W97/44037; conpounds descri bed
in W97/ 44041; conpounds 25 described in W97144321;
corfy6tAex Hes evicheder v eGP, 44339; cycloalkenyl (e.g.,

3, %y@igpjgdﬂlﬁg‘tl@n@yQYébL_ﬁJe@ 1, 8@@&@%@@1 2-OARkhbatane
derivatives described in Bioorganlic & Medicina
ChéicsehsPisamtle£§C1p F DGRy BUE7- 3a7iothe like.

3, 9, 5, 8, heria Ehﬂ@f&%d@p7o§tionally has, at any substitutable
t et r ahydr o- 2- napht hal ene derivatives and
é_Ff@l 1@pg§)8_1360 6, preferably 1 to 3, more preferably 1 or 2,

pendurdat hyekrt,.6, FxBrdiekr ahyeio-sdppaphtdal anyh)ast hyl s

N—éé%f4,?-trinEthOXXphenvi -2-fufem de described in |

Bi Gdrani & MediGThdl - CRER ‘ot MFOPEL t ef ORPRY3pobYtyl, isobutyl,

ﬁGﬁc@Bﬁﬁyl ,amaértthsu‘;yk,e.%ewhgp, rmga@h ept depey comeayndsnonyl,

avj ng.a gonadaot rqpi n rel easin or none ant.agoni sti c

actIoGHLE e&ﬁcoﬁg%w}g CFY9e®8 (IFeF Tafer il peanaithe

1ol kechaveptiizsomenyg suledt iasitbaubpners, 3, optd Gadabl §ONERS:S,2

stg&goigo rs, ﬁositigasl i,soners, rotational isoners

and T RET i KEMan§ - P somer § Al L HiXEIPe BFCHE6mer S9HI

al slprefeoripasse€d i altfle cpoipoalids sabst heutpreesgnhalogen

i nv i, O Fur t her mpre, when nonpepti dic

coﬁ%%hﬁ%@’hé&?ng}g’f na %?E%bﬁﬁ'?éréﬁggﬁEBHBanﬁ@mJObUtyl'

frragéngsnﬁyi,iggbb?hsxyﬂq a?ctthphMadscyt)qoqﬁYl) andlononyl,
e i na i mes _t.o_be

e S T (e SR s YRR (st B i,

i niseprerenylhavebopenyial 2i-bohery,, Bhbseenesolbréddfemm, 2-

theacemmtas acg.al 59, Ancempassed iLp.t h?npﬁgﬁg_qual%nyl

the present” o invention. These isonmers ca

r esiFedt i VIl ToBt a?f neePrasysi ngiierprloddchexandordirny t ) Cs-o
a syBt besisTetRod. OrcRaR3L-abeAN MRl ROd, KNQUR, 1PeEy Sfohexenyl
(concentration, solvent extraction, colum

ZhreStiat ogrdpiyo rderlyseadt i 2ah, atrPtRel pke)) s THe Cr-z0
nonpapkydi G GNPRLALS1 haH NG 8y 9080t I ORi) N ke AR NGiydroxy,
15 h%rnone ant agoni stic action such as conpounds él%,

(19 A 9P Cand L t he*19 kd L iyt be*er y$t 3] Cyaamd hbt

Si nglrbawsyISt a1 5h obarBRE,1GT YsbAlc, i Xt WbRy&fLbonyl (e.g.,
encongassed in &he compound of_the present invention.

O YSE8PEY EHROBE Lpr & F2BY oYY &4V v zAt HorPddCor Ht g 2

450 halogystaddn Zat yon feidrade, kéiiWrine, bromine, iodine), (19)

Ci-¢ alkoxy (e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, hexyloxy etc.),
(20) Ce-10 aryloxy (e.g., phenoxy etc.), (21) Ci¢ acyloxy (e.g.,
Ci-¢ alkanoyloxy, such as acetoxy, propionyloxy and the like,

30 etc.), (22) Ci-¢ alkylthio (e.g., methylthio, ethylthio,
propylthio, isopropylthio, butylthio, tert-butylthio etc.),
(23) Cs-10 arylthio (e.g., phenylthio etc.), (24) Cig
alkylsulfinyl (e.g., methylsulfinyl, ethylsulfinyl etc.), (25)
Ce-10 arylsulfinyl (e.g., phenylsulfinyl etc.), (26) Ci-g

35 alkylsulfonyl (e.g., methylsulfonyl, ethylsulfonyl etc.), (27)
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20 per se. The nonpepridi c conpounds having a

gonadotropi n rel easi ng hornone antagoni stic action

such as conpounds (1), (I') and (Il1) and the |i ke may

be hydrates or non-hydrates. Exanples of the hydrates
include | hydrate, 1.5 hydrate, 2 hydrate and the 25

i ke. When the conpound of the present invention is
obt(aLfae@lrmafwhxlureegof ppérh;daeldl;foagzlie/te:for 8g) tdweyio, (29)
can. be resol v R) form.or

accr:bordl ng§?ollgon op |ca eso glal('lm )Irrjé)t’ho‘ac}%nom):e{}’{amno’
se. pmeoyémmm@ndohfp@dndteof etthe) PrE&dennonamy ent ldmﬂcl 4

oo TR ot 4. Ml SakaBe SeBenidtl lopdnind, |
G @F%qprapyh@m%t Petabtniine,i slllln@le@mmoan@mﬁm\Asmano etc- )
SUPEJ1 Ok, 9159410%&&99%% €. get '&;bbl%g ng%%,ﬁl%l city.

Mor eover, I's superior in oral Ity ‘and
act¢m0§u§fh¢mﬂam | Fyglonentwdpmnine, stvalhprylamippzednd , (32)

phaésn@c%»ﬁ%ﬁhes e RUr t REEMDEL, otid § pwﬂwél g\/glk§n<§'§ﬁsy(e .g.,

in'vitro fertilization refers

to @r%t hRee etnpPRERPRY lc GitFett i fr@)aﬁeﬂvlﬁﬁyl Carbonyl (e.g.,

ferddddozhnged he QuHM34) W L0 W ¢ M BeRel NBE 12l cad. group
when cl eavage has progressed to a certain degre
%ﬁ(ldﬁg carbon

i NSEFPAGLERel dvurh PREYF R RECTE eFFRETEEAV EEGT,

it duwed (ddesottRerr 06essES nak roysh aldoRnbndued i @By O¥aHPle,
col |l ecti in vitro fertilization and culture nd

enbry/'§ ntyﬁaﬁ%f%‘r' 2The” "EHBYFEYL} anstet” (Pefer £1 67 3-furyl),
anongatzbeyi n(&vid. rostp ferdd bigatd o phocessesmlytinge.g., 2-,

ocess n.the uterine cavity.
Bt ot Sy b Iy ¢ s Rbeoti | [ rha- ferime-
cavistqthaanlycp I, aptkadolyl t(re gut ez+s,4-t ber ebyxda2aylly | ng
in pregna Jhe tei also e ass rozen, enb
trair::sofX%r aﬁd JaAet e |’nt4r “afal Eobf’ }f?ztoﬁé’ljigf et 4P H% (e.g.,
not2+,ndel ve jniriglavplyD f ertickbzat i @ng., 1,2,3-The 1;21 4-

e f I fers,to t entir riod
CTYG 905! S BLOSEos (L 5ler sule, e SOLLEs ST Bk,
et efd -1ve - cavi t3~ o fabywoipivan , tube;mnailsw@queacce of2=, 4- or 5-

proges he y g@g}ﬁ

t he “ut glgéél%élnd gﬁ%ﬁi&% 3%ug admi nlrstqrg{'l on 2! ore
andisfEey L enbymineanss émdedyacht @ue apdeghaniike -and

the i keE%rﬁpiﬁé%f for pRd.h M8y b Bihh O f 5 Y %GBEHI@uent(s)

ovul at |§d£p ans i nhi bi t| ng an ovul at1 on from bel n
ovufaat Q&r Bu et NEHHI® ﬁhérwsm#ﬁyr@ﬁe@vwhsbltbéc@f@rrﬁmentloned

$orsdmuvht torPeftdddizari’ons flesdr@ntheapove.

R*, R® and R®® in the aforementioned formula are the same
or different and each is preferably (i) hydrogen or (ii) the
aforementioned group bonded via a carbon atom, a nitrogen atom
or an oxygen atom. Particularly preferably, R¥? is a Ci1s alkyl

30 group, a Cs-ip cycloalkyl group, a Cs.i;p alkenyl group, a Cz-1p
alkynyl group, a Cs-.ijp cycloalkenyl group, a Csiq aryl group, a
Cy-20 aralkyl group or a Ci—pp acyl group, each of which
optionally has substituent(s), a nitro group, a group
represented by the formula -NR°R?! wherein R and R*! are as

35 defined above, or a group represented by the formula -OR**?
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.;ab. ovul ation induced by the natural period LH

surge. Once natural ovul ation occurs, exogenous

col l ection of ovum becones difficult, and in vitro
fertilization cannot be perforned. The conpound

of the present invention suppresses secretion of
gonadotropi ¢ hornone in mammals (e.g., human, nonkey,
bowiegeihok's®,isdeghydatgenr abbitor rat;1miwysiecambarh@roup, a

i ke) it H ept.or St ctiqn,
ca§%ﬁ§q§:Hé??gggéé{?%?pﬁggﬁggﬁﬁggigﬁid %P?'ﬁ%gggf?%%yﬁsﬁlfonyl
vi t9reupPept i d | ZattPoh-ienEr edThet mapycdnd @fourhdsimilar to the
Pr eseRkmeh VG &@—l%ou§§ﬁkmﬂg%5d3ﬁe@éfHHyCQictQréﬁglé%H{aining,
an ovumin in vitro fertilization. For “collecting a
JodtFsedam caPdy airh §S)ool é@tédiwréxé‘g@h%ﬁlééh?‘gofrom an

r atiglgehh@fomatukah £ @V Widhi, 08, nf1loqwhi shord heacenpound ),

of the present invention is used to elimnate an

i nfAaFeneE W En@egEPtid Y Has SpE tHiteaRF §s) mindeone of R** and
Pr adtiNgyavysR Bl @hs ot iz Wi Eheidd WAt Oibddadyebng
agent., peremature ovulation is inhibited by

si MAPEEAeBIR BAdRTRPRtF M oR Bf CXIRE CBRPBUIG 38 CkKgen atom

r egaRite FAVBRHRA. of NRPAdgid i8N artheyeeimoeynd of the

present ifvention is used in enbryo transfer process

inin viBrol?ePﬁ?qqrfa%YcﬁLCLﬁPO%¥ﬁ¥ieﬁﬁPﬁB tHrghsraPlang Ci-s
ganele110rbud v afptl bepi Bn subabst@led By el tanapiragetdigy 1

i nfluence of endogenous LH, froma stage prior to il
endtG o8y - g%rfb’tnc ° BpPEhit &0 R Up TG Vpr eﬁ%%r#@)’fml‘ﬁl?o" R
enbrhea el ApREhtiat heardderd, he’ it &5 us ablleyl tdanshet , opthienally
uterus.can, be controlled to a condition suitaple r .
e P oS 1o gk tefE dornelritht Tireal Ahanino-
pr esembnyhventdson argylsmpest+orrbdonydy avhialisdsbabiiartally

and ot ral -adm ni stration, it .S superjor,_as a
prdﬂ%%ggkgﬁﬁgéa?f g%sggﬁﬁﬁ%?rgﬁﬁhﬁr Fb? |n(5?&#8'8"HEthoxy’
f erdtilokzat porr@ry , aliprermatosye owviudzat,i arobwin:,t gpcusebxy,

un tC—BGEB&” %%n%}{i‘% 'e tn|h%|&k%%&t%n ), 38r GOP LM 19 —or*®

t he 1 qonvqu]ona ant agoni st s '
adrihsiretiar BY® bys duBcedsneuso iadjkedt Poriss-10 cycloalkyl, which

Therefpkeond '8, coBROUAG Lf b?h? & %Seggrek@f/ﬂtf. 9N h$droxy or

useful as a premature ovul ation inhibitor for use in
i n Q¢ oKV ETEFINOREL | oh Cors ehbY B thoaNST 8FoYt G&edsCe-am

I nhdBj1tan £ohy 22 0up!l afiQih iiadused iy 1§ndeganausebHbinm to 3,
invitro fertilization, an inhibitor of premature
oviREtesaLinder "Y8RP¥HI | ed ovari an stinul ation, and

the |ikernUshdgroRensoiipenad rofmiing pPesenpréfemiyonl) a c,-
not only a nature ovum can bhe obtajned certainl

, b
L 6 ¥ B BaD] T10Y GPELmA Do TS CHESELLIeNt (el 67) 2 O

of 5 acyl group optionally having substituent(s), (3) a
heterocyclic group opticnally having substituent(s), which has
a bond at a carbon atom, (4) an optionally esterified ox

30 amidated carboxyl group, or (5) a cyano group. Of these, R
is preferably a C;_i5 alkyl group, a Cs-3p cycloalkyl group, a C,-
10 alkenyl group, a Cyip alkynyl group, a Csz-i1p cycloalkenyl
group, a Cg-14 aryl group or a Cypp aralkyl group, each of which
optionally has substituent(s). More preferably, it is a Ci-

35 alkyl group optionally having substituent(s) (e.g., an
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.a0 collected ovum inplantation in the uterus,

achi evenent of pregnancy and mai nt enance of pregnancy
can be expected. The conpound of the present

i nvention can be used in conbination in the process up
to ovumcollection inin vitro fertilization, when an
ovnl ati on i nduci ng agent such as follicle-stinmulating
hor@ﬁ%@@alkY&eQHQPPiﬁgtiﬂnah@mehéwihqI$@bbtktpedt§SMSenhtuhe

Pr onRk ) OvVUWR-FaL L Al 'egﬁm QQQ J)fq%ﬂ '1nc§u%@ §Qﬂlé>hbopepfe!§%nted

conpound of the present |nvent|on can be use
entityy sher &rgiede pleassNR N ReOnthewairon Wet #n dnpeoadtel 1 to

fors i mpany alj@Bqeh, P @gNaNGHrocarbon Jrdip CQ?P%ql?f having

the present i'nvention can be used in conbination w

@on%lé’éFFB‘il?Pt((F%H alHy200RCAL pHAMPI aeklgcdly hgehty
hawuhgtat@anadot r apiRs:ly ket achd 0N, navERH HReEaLtd M8 (a

agoni st such as Leuprorelin acetate, Gonadrelin,
BusEEPi ﬁepfler‘ﬁeQFSPe*PY theGaSeF eI ioRafaferma ~OR™), a

H statelrbByciBesigebeb i bt iHhaVey ex8liing, shﬁ@ti@ie'n‘& (Q)"doxt he group
like gpreferably Leuprorelin _acetate); or a G

antZEGRPSEERUON 5B° cetiral % (O)chni PBPFSID /SEb&.S'ePmeteger of

Nalo- Boup, Amtd cké? 1AZ§| hy@igehegask X ,a &) 834Brocarbon group
Teverel ix tion, the conpound of

Ha q‘ﬁ)’ e. In adg:%
t h&Pr-8BahtY éﬂ? T UPRE & )g0 2R8 Bsedtd fydrogen or a Cii
comfyidmata tisbrvigrbups  deast aﬁ@ qua’ﬂd)pﬁioﬂal]';‘gl &b@mdaxtogyther

non erpi da ant rogen ant i est

cherr%%‘hégape(ld‘t fcen gré% o‘%% &ptidi’c céc ad?ﬁngggﬁ?gﬁf

an egptipedutt aseinn h$1hbsttortueaﬂ (B)-.r emem qrrelfﬁlﬂably,om“ an a
roJ hi bi t a 1711- h rox e oj d

%eh\r/ggtogélgn%%én ‘i hﬁgﬁé’f Optaltﬁn% ena hdr ggeRy @ Ci-zo acyl

pr adhecbi oPir ianlthbi abkyl agrlompasletnqmlallhyt oubsta thioedomalan amino

th ! rs or h eutica
aggﬁ%ﬁ? %Ngl'o?lgﬁgg]t he act i 8%881%9 'FRcEp @r %Pﬁzget#s lén%ryl C1-10
t helkvke (Hretérnbitler rrhéseatae to be NMlGo rékeled to

as bce%?%gd%{et%ygs) 25Exarrp| es of the
"“chenot herapeuti T agent' include |fosfam de, UTF,

Rdr i anycih, tiRe plfor§esH, 1cgedpfari a, Cyke dﬁh]@ﬁharﬁ—% for R*

5- R, kbFTexMphbOt fﬁ)@tl%e,'\/bﬁf%ﬁ%' N GroM ANt pene. .
and the | j.ke. Exanpl es of 'the "adreénal androgen

product i Bn FRMASEEEARLY (hArPHER ude CGa-tb yardyl group optionally
(Chel2Qg| yasa)icoht pif,ora and, theibi ke, Braup! 1Q:fnat_th]§

kinase inhibitor" include tyrosi ne Ki nase and the
| i R&Ving SubStE‘%HﬁﬁFé% off Cheo BREFRDhAT IR PRPERRAIGY having

Agenbstinedritde) ank destr 0UBMhy1IPHRERSt S98Nnae1 Y. haNRA

andu#) g Ll!leknec)(s angré)genc gfgarl(})(%n 1 arn(;uI _%nggglgaelnl a?lngn

t he ket 3-10 CY yLt g P op Y g
substituent(s), a Ce-14 aryl group optionally having
substituent (s), a Cy-3p aralkyl group optitonally having
substituent (s), a Ci-z¢ acyl group optionally having

30 substituent(s), an optionally esterified or amidated carboxyl
group, or the formula -OR**® wherein R** is a hydrogen atom or a
Ci-15 alkyl group, a Csi9 cycloalkyl group, a Cs-19 alkenyl group,
a Co-10 alkynyl group, a Cs.jp cycloalkenyl group, a Cg11 aryl
group, a Cy;-30 aralkyl group, a Ci acyl group, a Ci-zg

35 alkylsulfonyl group, a Ce14 arylsulfonyl group or a
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The "growth factors' nay be any substances as |ong as
it enhances cell growh, and generally, a factor which
is a peptide having a nolecula.r weight of not nore

t han 20,000 and exhibits an action at a | ow
concentration on binding with a receptor. Specific
exanpl es include (1) EGF (epidermal growh factor) or
substtareeschiavigrguan exth witt yhsebsticanthally tiagent i cal
to édi:%t@%éﬁ’ﬂ ther aqf.s6e. g, '

i gand) and t%d IIEE e(925 ﬁsb%%egggégggt@h&gﬁz 3 G
hay@#ﬁylaar%ﬁﬁ|0ptﬂ9nghb3ﬁaﬁﬁta¢¢§ﬁd-@ynﬂu§913t<pneﬁerably 1, Ce-
a?g:l\;/é#ﬂf ggteg reg al(k%x%Egrgn.QD ' %?%Léikykﬂe)ggrﬁgfi%' -] L Koy
g
(F | BYEPPESt (rowt ﬁeﬂa%%ma)rbefwlsu mmégrmlng tanpt-
aCtb%Mc§%ﬁnE'tél by dé%néltg.alcag:goﬁpf acty vi Bé’nzor%/l etc.),

t her eof (e g., aE Keratindcyte &

Facteon) 2T YHCE Y(F%ﬁ%ﬁré@yt &- @rom&r’-npéz?w)m&é@ﬁtw and-1s

t heaﬂaﬂkglfca(fﬂongﬂowé h;E15 Heafz‘yp&asrh(o% eté?SF (S qL UPalkyloxy-
stinmul ating factor) PO (er thropo &CIL-
)

(i ritEPrBlki =3 REFZE(%Y\Fér 0k f?tf:a&to 1-RDEFKYL-N- (Cr-10
(| ket afteid - veedbgh pM (b fjact 0rpet hIGFR- b £ 1268 20k Ab A€ rbonyl
growth fa torg%1 and the lLike), and the |ike. The

" 6T8pt or Cofe EhEY POt B Faet GFELSHEPHE GRGUPedEshopt which

capﬁblo@tmzfmmm|sngsmwtetmeyabo&e Arepteoseshbgr awt Rydroxy and

t ocdl g S he Rt PH PR or e (erd) i fise) Tfoxy-carbonyl
recgmtu@r, ©) Ens:gllh mﬁﬁcepbtzms cﬁz&clmepEﬁmwmuE&a hfalogen
r ecept or rece a e like anpl es o
fshe phar nac’eﬁtGEécgf(yagent(r‘o’t)hatnk?an i€ th Efa(té’trogﬁ of

t he abovér ngnt |adnedmgmtomdedf Blo¢ ofcgrmiufel, uBR? lhsarm@;fblrably

(H pt aptib he _| ke of th
ph%%g%t?l ca ér’ﬁ oatq')f%tl ?p%t% b tHe cé’c ?%%kﬁéf 9 ﬁup' a Ca-10
abofvlécemht q;mm:d gr owth afL agt ok s;ronpa & €eept oycldrdikenfl group,

153035 65 (517
1093 6 1iggi’q) 6¥8u t%lz% R tgggl\;éferbocr\?)e E&% & WBicn
?%mﬂﬁlpéﬁ§lbarf@sals§bs’ékwté§ of Otfh§h98¢t Mreice preEarably

agQﬂ;dr'beéltl élnré' }él'ltu?‘ atlhc“_?/la&r:é)\g Qlt)ré r@fé]:vgtbh_ fﬁyéfgg%n or a
or receptor thereof. The R2 i nhibitor may be any
of C&m PBBY €5 °%Pow- nol ecul ar - wei ght  conpounds

(synthetig QRIMRGYRESentiRNebat hy QGGUA R NEP'SUDSE ARGESYc1ic
anti senses, HER2 |iaands, heregulin and those having a

pardi%P| §F iodisfeEacyrl ialrered. eaty aét HRéch £ptispgl kg has
bt dumkichtbsnt 9, apteveiap19f 2HERZ, ate1 ggﬁoup optlonally having
phos thorgl atgésn activity). Furthernore, be
SUbEPEAEEIHHGE -i hi bt S RePHERF RV @i }S}erb\ﬁ/l Group”

[ nmﬁﬁlbhélglﬁ%slteﬁepédﬂby(ﬁ go,3 HER2feeeBpy O or 2, halogen

tib d f th t .. .
R I G M A L

comfr@myGngﬂagn bpbednamwms/semd speti b+ calday odeh Frtoms.

[ 2-(( henI enyl) 4oxaoIV|rreh | phenyi
Lfoopyl | 1, JJZEX)'zi:Ot Oélgéd And TRe™t i Rk C9Es (ZEEQ %Caﬁ%%}re%ably’
patm erst sn id@gwrrpﬁu@dta)fz ther@rmém:abmy; nv ent otr May
be used %ﬁﬁ%oengl 'O”tl"%nteﬂ ?oPmL?_r maceut Calln%%ger of 1 to 3,

such as superac i'Vé agoni s ‘ant i 8stt o
chenstfherlapeutu dsagent .2 [moge pz@fmlraphgspﬂnain de 5- FU,

UFT, Met ho [ cLn
Mtoxantrone(?rg)%ﬁi{?1 h@gp’ke ¢ gep i %::T%Gﬁl—ﬁanjtté:gg ?i't,om and
r oreet @skey nikE i t:@rboradft@mabr 1bcs:ramdeogehrqagam@¢bm©n and X
i nhi bitor, kinase inhibitor, hornonal therapeutic

agent [e.g., antiestrogen (e.g57 Tanosifen and the

i ke), progestogen (e.g., MP'k and the like),

andr ogen,



estrogen and the like], a pharmaceutical agent that
inhibits the action of growmh factors or receptors
thereof, and the 20 |ike. By conbining the
conmpound of the present invention and a concom tant
drug, a superior effect such as (1) the dose can be
reduced as conpared to single adm nistration ot the
conpouna@itFoydre gioesenta igarénti arcor  Acceontiomilantompound
dl‘ UQH 25_1 (2201! r&aﬁﬁﬂg té) cha%p8§ﬁcg fébr%%{%‘ﬂlc@%‘tﬂf %Qr ula
he conpound of the present Invention can be sel ecte
accordlng ®O the condltlon oh“patPents (Mﬁ|d cas

Severe .se and
i nhi ,
sel Bct g a NCOmM

g
.30 an& nmechani g ?onth%se of t ﬁgqﬁnpouna of the (gy)g”
present i nvention,” (4) a sustained effect of
premature o ation inhibitiof™an be desi gned by
sel ecting a concom tant drug having different action
and nechan|§n1fron1those of the conpound of the
, (5% a synergigticoeffect can bes’\ 0

y iyedguse of3;'t hen N
conpound of the @mﬁ%ent i fYent i on daqu concdni t aht (w)ﬁ
drug, 5: (7),the conpound of the predént invention can
al so be adn1n|stered to breast (H&ncer patients and™ he

l'i ke by thegxconmbi ned use of a concomtant drug, and
the lJj ke, cap bel ackhi eved. In the follow ng, a

conbi ned\ qf tffe conmpound of the |c present

|nve vm\irq% pcom tant drug is referred to as

"t he conblnatlon}ﬁggnt of the present invention". Wen
t he conpound of present invention and the

af orementi oree. concomtant drug is used in

conpidiatii,00, i m@n%egelg% he r2PR% ARJLat &) . fet.gn i ned

wth the reconme
5 compound represented by the formula (IIa), (IIb), (IIc), (IId),

(ITe) or (IIg)). Of these, compound (II) wherein X is a
nitrogen atom is preferable, a compound represented by the
formula (IIc) or (IIe) is particularly preferable, and a

compound represented by the formula (IIe) is most preferable.

10 In compounds (II), a compound represented by the formula
R\ 0
st
R N /T\ |
N— i 36
F
F

wherein each symbol is as defined above, is preferable.

Particularly, a compound wherein R is (1) an amino group
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75 m nimum clinical dose of individual drugs as the

standard, and in consideration of the age and body

wei ght of the adm nistration subject, synptom

adm nistration tinme, adm nistration nethod, dosage

form conbination of drugs and the |like. The dose of a

particular patient is determned fT according to the

agepthodyl Weisgbttigener by. (heatddvamsyatasiioseXx]y diwistituted

adm ni.str n ti mnlstr n.met had, c

ra{Eé’ CHF UG gfk n‘8| n%te? %8 Vet ?i/ gf fﬁeaqg( éegse #Ig’ﬂ Br (2) a

whidhy hhbomtglrenp cvm:nmdéitgmmtgsttlrteaem $a-sandc byl

facgpors. _Typicall e.ofthe

co%oundax IQ.CCI %q%i q\?é)s?g%??%%%ﬁe%%k | east

on&’tampdiihca sﬁaleeaﬂlew}ffqmbvayl oqwsvtmondém G eﬂzm citigs group
e ye iond s Lm0ty (3

Iesgjﬁﬁhgla‘{:%&t%g%i og’t% |rru%le§$ecom“rénde $iPor (3)

cl inipbghyddses Bbknbtanwwpre fﬂhtén t he maxi mum r ecomrmended

| eveb of jag si 0gbe AdminLsLratd. o ther eof .

V%\e,[ﬁ usi n ng %ﬁ%’dge dnat | cnoagefﬁt of the present

i nvent i ofD aded tadmi i SoMaPieR enReisf Rt hes conpeuRdtes group,

fohenr gﬁegyﬁldwg%@ ofbraRdat he m%%nht 8Pty ARGk Sudots
restrlcted he conpound of the present invention

or %@lsﬁaﬁﬁa%r@m (&4l Ceompéyl t PRI AT EoPRiTId fhed by hydroxy,

conGani £anta drH9cQFbéh Rh3pERGeME 1L 3lihs PMPASId b9Nhydroxy,
thereof .5 can be adninistered to an adm ni stration

SUBj8CE°E| #AT @heBtstRienYdr  fid b&sadmiseareenyh optionally

st aggereduf@Nngr ¢, I@@Qsagpsoémda@ @@meﬂmgte@ntatdm@ (iv)
may be determ ned according to the admnl%tr ﬁ .
Skt SEFHoR gl MGRERUW L and) cant e *ap¥t opticar &ty (ri) Cus
sel f1doad-depangilng ( m>armlf%d31nysinrla;ton-earmbﬂect(ynl) Ci-s
adm strat|0n5ro di.seas canbi nation and.the
RS SR A ol ™ B SRR ARG oG SO L )
conmmatzamplcaﬂbugyns t[‘rQIenpaE:tarlccbﬂﬂr,l yhhatas]qﬂloedboapﬂ
he con e _pr tion _an
conpcy an tpcadrr l?é]yon?’g %e f‘rg%léyrhdor%gcﬁedf yiien optionally
admad St bati cHubsExau@htes sefiestieth acm mstarlawlonnnrbd@ and Ci-s
i ncl 1) st
S| ng]I 0 b’(eéara !ig#f‘anr%onag_ (Qld{? Ul tlangf%};]]%l@:)ngl (xiii)
for’trmleawﬂﬁglfdmflc@n@omdf)obhehelwlefmmﬁ Wi'&ﬂemallém and

t he ' rug ) §i t i.nj stra

of Stl\/\%/o%g?%%&g%y g%—ép%lrlg |'o§§5n;% Itﬂe gg%pagﬁtgj'ofgclght he

pr exehoxiyngerittt oRrtanach the sebatohiteathydrug, 2 MivilehChave
Pseeébcﬁ%%%ﬂ’ﬁﬁé Y, Berpul ated,, QYk§zilecaSr%€ﬁy§d Ngeni 84 1kl QNalkyl

route, (3) adm nistration of ki nds of preparations

of THC GRpDHE Lot hﬁﬁénﬁbrle§én? Wﬁ/%trﬂtluéﬁt%m%ﬂt%ed from (1)
concaidildnh, £dag, (whigduaNeheem sepakat £ YOptlonally having

fornmul ated, by the sane 20 adnministration_route in

st abddt ds%ﬁfﬂéﬁlen(a)S%%erﬁﬂefiaﬁé%sclaﬁﬁ#m%t R Gra alkyl
t woarkd Rescof Pnepanahbans, afkihe womound thiitfgen atom, (2)
present invention and the concom tant dr ug, whi ch have

Beeh REPAratElYP PEFMOPELSM SUBy o %t &ip @ halogen atom or Ci-g
adrramﬁt rati o3 r0ubeBony(d)gradpi phsdtiatui-ea ©F (o ckisndskyl,

eparations of the 25 conpound of the present
i B B o Thed S EOHEO T v AF - A Chro TG BegR (L11) Crs

separial:8l;y ahormtl at ednybyoghf faebantr atim pigyIagi@p is also
routes._in staggered. manner. (for exanel e,
adnli’ﬁeffsetrf”gi?m in the order of the conpound of the
ps esent ispeentiorxandl¢dhe fCapepautdntIIdr igelwte 8 (Rhé-
reverse order)
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so and the |ike. When the conmpound of the

present invention is used as the above-nentioned

pronoter or pharmaceutical aid (a premature ovul atich
inhibitor for use in in vitro fertilization or enbryo
transfer process), both oral adm nistration and 35
parenteral adm nistration are avail able according to a
metdidd.uorkinevay 1pep, Selihbiecedapound i s rri xed with a

phar ept a calyi enerally

adm( ni g?é#delg&c?rr% fanP ntoﬁgg ” 3ed(osa orNr6n of
tameeizylalaprmmeéhygramdwmpdmwl M]phmmmdn@e 6-carboxylic
Al ternatiyel y, i i ster B

i nt ralvenougjf %Stsehrbc%t %ﬁef@é?i%%érﬁe?%g%gc%irﬁgy nd % 5

|5 k@ndtﬁommlﬁmcmrb@ny]rﬁne@pl henﬁslu)pip@m HmesthyQuBH ngual
tabéﬁzy@%qlﬂ&&tbkk?— = oﬁﬁ%&%&[‘l 2t Q?Eg?%%i%g gagaﬁ%xyllc

adm ni St ered subl 1 hgually, cut’aneo
i ntdEfudeaPEanW aatexhé(Rke- ésflalosr@btaam]éo%nékéalsxedro 2-[4-~

P CRATF LA SHEBoRS1 Skl WAL 1 180 @Lno 2, yer ocapsul e

and the the daily dose of the

c orﬁ%wéla@%mtm?éhw és%'rﬂquﬁ‘v@mi‘i’ ol Arad PesinfeliendPnegpgipxylic

thesdievekodfor ngggg@,ar@g%heSE%ke body wei ght and
sensitivity ference of the sublect of admini.str;

tim ng oFxﬁEﬁﬁeﬁl of r'&ts Gwlti A ePEACUNGr BB tingd udg sthose

di spensbpgtanthekisAt: ofr phar FRSALHdEabn Rl eRMALhAN(T) .
ki nd of the active ingredient, and the |ike and is_not

parti cul SPTSPY M £BY, “AhER BERWFSH PYha FiinbRet Bpdoffor
pr edvainpne, oyl aﬁaltﬁdsldlc[bédilbbﬁrihfWU9t9I/BBg§I| QP-athe-315079

conpound i s, general | ni st er ed. a. dose of
Ebg%}&jégﬁlfl- 6 ng,™ FSBP{/‘?H%&PGE%EPOZ - 10 ny,
nor e preflerabley, OedamplHd BE, t]ﬁl@&for@légfediﬁbk:)bn@o&nd Maving a

kg. body wej ght of a nm I ener al in -
oS 3 oAU hliroRe PRI oA AT RS rtirioB -ncLide
pr elmm@ﬂene)\ddrawiaoﬁvém mblrybedi riansioer / p468es antihep-A-9-
co N n |stered in a dose o
0. O? -%go ?r%ﬂﬁfgpg I%{era 51 y©a Gt 00025 Y Oﬁé’rlm&ne
pr efeeriabtyve@s bnd 10iamplopystnpdisferdabliyaives desagibed in
Perychikgobegy 1‘9%9%% ﬂ%.m%& ri-9806L8! alr%d in1-4

& ose e

portions -day. or use int ani mal
husharel gporimreinaeddndudtivgs fdedar ibsdi n &EO6r §ahTe:

W t&n%ﬁné@%’e%cﬁﬂ&é 01@?%0@9§§§11§ h%oﬁggv?r%égb]gi&s§61%ed in

genera .m; admnistered in a dose
30 WWéfi%ﬂer goryoarbutdegcribed OlmyO9pé4 404 kg chpdyunds

w@gcr@i)e@rhramw@uzqtl eemﬁmceéitdeew%ucﬁmn W097/44339;
general | g i n - portions . The content. of

conpound (f?‘)P%rﬁa{“ﬁ*‘ehiﬁhénﬁa&e&ﬁ%taqahdéﬁﬁo%m%p@ﬁhaie%e

pr esantrat Ve tde@BriSe 88U E1 8o PdadiQ: 100eM¥Rfi themistry
whal e corrp05|t| Qn. asAs the above mentl on

ed
ph&r%&ééat%%azlo;‘??bc%‘é‘i?t 26082305, B8 pentamethy1-5, 6,7, 6-

tetrahydro-2-naphthalene derivatives and 5-[(3,5,5,8, 8-
30 pentamethyl-5,6,7,8-tetrahydro-2-naphthalenyl)methyl]-N-
(2,4, 6-trimethoxyphenyl)-2-furamide described in Biobrganic &
Medicinal Chemistry Letters 12 (2002) 3635-3639; and the like.
When nonpeptidic compounds having a gonadotropin
releasing hormone antagonistic action such as compounds (I),

35 (I’) and (II) and the like have isomers such as tautomers,
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carrier, various organic or inorganic carrier

subst ances conventionally used as preparation

mat eri al s can be used, and adm xed as exci pi ent,

| ubri cant, binder and disintegrant for solid

preparations; or solvent, solui:Thzing agent,

suspending 5 agent, isotonlcity agent, buffer,
soo®¢ﬁ1q§lageumenﬁ1dsthEedﬂdameﬁer pouiidnpl eparn@trspnsotational
V%eigorrueq:%egﬁgr’yhe %Qar at] olrs]oagl(:jét InV 3 Su)gpuraes of isomers are
preservative, ant|OX|UaﬁP' coloring agen Sweet eni ng
agentsamgcbheatddde ipaphd e:oulsedndﬂce‘f e:babbeemrnﬁhemmifon .
the aboveuienlipned exal Rigpt w&iél%%mp G105 %avin

sucrose, D-nmannitol, so sta ch crysta |ne celﬁu?ose

] gmna&i@ﬁydpbmsreslﬁlascm@ ragindnanentapenickec Rrteber ablle as
exampl eRindk (he qqoye1#?W&I9n§9dléﬁéwlﬁigt é%? ﬁgﬁt r
nmagnesi um st ear at e, cium stearate, col o Ica
andsetEimeRet o Preepebaditiatedanpl dsheofcomheund of the present
aD0YgsdFRALE NG A eg@{calnqlsuﬂsrgrvt%to@' bl L08 RRIY ¢ho%ene
sucrose, 15 nannl dextrin
hydFWWGEy?%%IqlﬁpogfécomWéﬁéﬁym dpyel werhydekelofukbg epresent
PO YirrihiBY ! T @lledenes id st Ben ik eesBEEE 85 AR BLeXAIR] &S

of the above-nentioned disintegrant include starch,
Car%)d}g}ﬁepﬁ?qi%q gp@ggilrkga[tgl fnsynthesis method or separatlon

car o khyl€ %ézu ls@s @zorcas e 1B, | 088 veRdi dPraction, column
carbo§§gfthé§ ;?a starch sodi um and the |jke

Pr eF e UBIE8I BRI EECHYS tHE TaBEYRR aNt FBReH &0l-vent

i ncl ude watefod@ptlpj€dd@Bunadt Gahahg Br @Y RACopin releasing
macro: 11, sesane oil, corn oil and the Il ke

ycol .
%‘re‘?%?% PeBRAFIIEE T 01T HE aBBVR- e fOMBARRES (1), (17) and
sol i)l Iahdn'ghéig]ﬁrkamhylG:lde:eypﬁéyse,t hyldepetigl 956@e crystal

pr opyl ene D. manni tol, 25 benzyl benzoat e,
ethg% anfjrlz %%ﬁ%omffﬁﬁﬁg L RoPRSTEPSERt 17 etafigieas of
sodihmmpcasbonatrerens Och UNTCe ke @ndbé herdduked by

Pre I es of t he above |oned sus |
age%ﬁ%%&ﬁu%%e(@g%r FREPANES SGch Forstatlization HRERGA houn
8t eey|der.i et hanol ami ne, sodlun1lauryl sul fate, lauryl
am nonro ecl enzal kon
chIor|deﬁhgencéﬁﬁgggﬂ%1ch&§P$%S%l e?o O%%%%%?@ar&?ﬂeaSlng
anth4m9nP|R@taQanﬁéph|4qh}0posyﬂ®r%$d;@mhoaﬁdqxﬂIyV|ny1 and
al c | !angojcﬂé/|lrl3klepﬁ{£§ (ﬂel g?ﬁ§?téées([)(gll'l%n hydrates. Examples of

car boxvnet hyl cel | ul ose, ul cse
hy d?%(MF ﬁ%//?% éJDICQrPé%el W@Pbﬁye?t H%/Iha'élrhm 0ge hyg@gate and the

hy dT 02y, Pr i ekl %r&ﬁﬁm@ngfttt}?e lp’rlégen@-nﬂ‘n;el?ﬁlbﬁ K obtained
Preferabl e exanples of the abbve-nentib

i sotdi @ﬂF?u%@ oPhtfaide §6H%Yﬁnﬁ9ﬂm§V|H@ﬁygﬂéycéﬁo¥9501ved
p- By tak @dghdde (ki k@ rmPoef eg ﬁtﬂ&meéégpf@ﬁlgo‘ctotgﬁ optical
above- nmenti oned buffer include phosphate buffer,
acet o buPt drethogy bRRtEt @eBuffer MOEPPYREe tHGf FRRPGHW Of the

t heptd @it axm@bﬁm@nl h&e pePnebetable texanpt esc ke they., 3u, Yc,
soqgg é%}agg j ncl ude henzyl al cohol and the Iike.
ﬁ%ef % ?aﬁﬂﬁés of the above-nentioned

pr eser vatrhy aldrrp@pnm@upwoa@wb@ NZ0ahgSa CRRIOI-eRULaNOtic
phenet aIcohoI, dehydr oaceti m acj d,

benzt alcohg
SorBd Rerf it BHOC TR ShBYS brReGLe exAhgrég g tstic
t hea@h@meaﬂ@n]tdmmedlaiﬁy O)(M@in’:’dﬁveri n@t U:E& ﬁllfblef:il_éﬁ in oral

ascgl and .t he d of the .
preséﬁ?gﬁﬁ% £%yvgﬁdc%?F%ﬂ§ FBFE%&P?qﬁ;étXn ??HWB eﬁﬁui?gklllty
subout @heotscatinent canmusautlsgrnioijeeclt Orpdyduaddbmgi A easy and
suspendi ng agent, a sclubilizing agent, a stabilizer,

is atonicity aaent, a preservtive and the |ate and
according to a nmethod known per se. In this case, a
freeze-dried product may be produced as necessary
according to a nethod known per se. Wen the conpound

of the present invention is adm nistered to, for

exanpl e, a human, the conpound can be safely .:Q)

adm nistered orally or parenterally as it is or in the



c capsule, tablet), and parenteral agents [e.g.,
injection, drip infusion, external preparation (e.g.,
preparation for nasal adm nistration, dermnal

preparation and the like), suppositories (e. g.,

rectal suppository, vaginal suppository and the |ike),

and the like], These preparations can be produced
acceimbiirg to a met hod known per se generally used for
prepar at | %n f\OI‘ m, %oS% 1% Jlizati @Q]‘% Cor Peurnsd t%f th%’.hod
present ihvention ¢an be fariitat el At o"an injectidn
suc¢pmprusnnaqmm&mﬂstnngean|aynmbnfexnﬂﬂuzahgothamdwnmaln V1tro

di s N SR t

At 1 ponder oSt (RER, FRe TGRS Rl eea o 2
Chemais) depotyetingbenegyltyeopyum into the uterine cavity.
car.poxymet hyl él‘é‘d%éethes%‘}'oﬁg‘s Q'Jkato%u%‘fl&{‘q hhé@j}on,
a preservative yl par abe pr opy para

bengwn glodéhotiand lnhtélﬂrrcké)ertahl iafotoon aedt@fﬂaglefm and
(€. GpryRodi-ygredyl oride, mannitol, sorhitol, glucose

and the |like) and the Iike, or an oily injection by

di ssol vi A§e sepeirdicngnoreEntbsetyitrg awoagv@g?etlab%tro

% | féﬂ“&hl@%t@&ﬁ \ﬁﬁro‘a'egse§e%@ep95ées§gft Oh E?ntl%'g embryo in
corn oil and the like, or propylene glycol and the

| i kKehe TEerdprutatidyan @realtops epdidt EBRI Y he nésrpedingito the

of theriHLesahicy ra\i%nﬁinﬁibdt%d”hﬁeghé QtWhB, f¥reby resulting
exanpl e, an exci pi ent S | act ose, sucrose, starch
andl?rﬂiqgnﬁéfy a B?s??ﬁﬂb@ ﬁﬂteTQPW?aSS§Fa?%ﬂ?en05W%¥XﬁntranSfer
car bedafemedBdi hthe fal Kepiard tBhAGEEr (18l doSh@ GliwolUd in

ar abj c, carboxigqthylcellulose pol yvi nyl pyrrol i done,

ﬁ@dYﬁ?VbF€§§F% W°8se and the like), a lubricant

(Ie g. - 6g\gdgc“1%%mgh Feﬁtaﬂﬁf&geﬁfﬁéi&s‘;’p@bygi@ydb&mﬁe %ntire
CcCO an t he | Ke an t he | an Su ecte

Lo ROTTFRSEFONT MBI inSEarH: fip T AErEChod TGk pare the

se, uamdumheaelﬂﬁaﬁsianyqpmﬁﬁtung,fansd@asheenmskmnbesses of

and eric.coat or austalnablllt ording to

ot B ekt Lo i 2 Bt MO TR rS henin
be Hsﬁghadmareﬁ:mg|a@mbudstﬂqﬂipoxy@fmngﬂaméthﬁtemﬂdmbt@se,
et h1¥£§neééelfl %ge q; OX¥ { rf%%oeg{x#l e rformed.
hydtoxypropylcéf u ol xye eneg yco ween
80, pl ut mec“ﬁﬁablctebhmﬁ)sx;ea@eum @vmitahablaf emeans inhibiting
hydL OXxyRhaRY £ehhyl 838 PBE Al ARy than th £
hydr oxynet Fﬂﬁﬁﬁﬁiose %cetafe sucéﬁﬁagét %ﬁ&inglmigg °
( naﬁm%aq}ﬁéatb@n Renmin Gertrren e r et iradiiphi cdue to the
%&'Qé@%ﬁﬁﬂohc1§&ﬁébd3%9°£H%“ﬂékurgyebéfida LHréﬁkdé'OnOnce natural
oxi de, titaniumdioxide, etc.), and the I|ike.
forﬁ%ﬁ%ﬁq%%§ aﬁc%ﬂ%e@K@giﬁQﬂﬁaFQ@#%?F1QB1OﬁnP%WWnQﬁCQWéS

phagermyaike £.0d ned vaceoraing 1t 0a i dretRadokNonwnReh ridd.
for the purpose of separating an enteric phase and a

rid dr udPEoRPER g Chhdie Present 1nmenfe P fatRs S4feS

ext esdedt iRhepar @dd1« rbhe: ¢OREHA: kb8l pr eSeNt, human,
i nvention may be fornulated into a solid, senmi solid or
P? Pt EPHAPE préparatiWh SEEor BTy T r0Ta metHSE and the

knOMkep)efbySQts F@{Rm&aﬂpﬁ@r taﬁtﬁlj@x\iisdﬂd Betion, and can be
above ntlo SO|Id tlon t he coggound of the

pre§% %%%PO Je“ FP cf Py A STAPY TRrHIFSt ed
IntﬁeftjﬂﬂudeﬁoﬁOﬂpESItlOn by addlng to mx wth an

exc' pden manni to|,, starch, .

o bory v Prine Rl Ba) 5 BIRg R het Py ohatt Hi%0entr®
Ge. gxampiat, utal cgumctcehl dmhmsendenl wiatdo/€eratl yddtdoaci dror
pol yner and the like) and the like. To provide the
above-v-ntioned |iquid preparatd2on, an oily or aqueous
suspension is fornulated nostly in the sane manner as
in the injection. In the case of a semsolid
preparation, an aqueous or oily g-)', or an ointnent
formis preferable. They may contain a pH adjusting
agent (e.g., carbonic acid, phosphoric acid, citric
acid, hydrochloric acid, sodium hydroxide and the



The present invention is explained in nore detail in
the following by referring to Fornul ati on Exanpl es,
Ref erence Exanpl es and Exanpl es, which are not to be
50 construed as limtative. d- NVR spectra are
nmeasured with tetramethylsilane as the internal
standard, using VARFIAN. GEM NI 200 (200 MHz type

speebl o8®t8ly) o JESE b, L3RR Eé%&%&gd(gfoewnous
type s ectromater% or BROKER AM 500 (500 MHz type
speEf’PEﬁ‘é]t érhey) than magpres cardagkpresed phclppie compound

Unl esstigd hatesese speGithibRdis 'Hed SHhOMBi WRLERt aPegeltbnce of
However, the yield is.in molinpl96. O her synbols in ,

t he SPREETIRE Ll PREAFT S Wealini e FEGPPbHIH v armaturation
S.brglé_etll £h bodﬂmgtﬁén ﬂ$ﬁubiﬁ@|aﬁjen@t,:pﬂ@hﬁﬂlﬁet 61}@ieﬁibiom is

mul t. et . broa e roomtenperature neans, but is

not lﬁg?']i’%tﬁﬂyg’ﬁ’l ?”Sk‘glt?f‘FPBfli‘FfﬂJinﬁFFEﬂt:’t%‘, Ahelt gfgecsrd of

f r orhabetdsebsCihGe?SGn . | Nradddl t 06h, |tdet 66@pound of the
cornstarch .and (%ge.ssi um tearate used i

t he o
For ROFaYT on "4 s %ahd SY Qe e JRPAHESe 10 10
Phawvtracopitraita 11z4t torEdifi-boen eimblap aneses fRitasn@cedaiteal

E)é?%ﬁi:g%]l azl&%oggrﬁgfrgg)r%tflegl. € B?/r g EI%{nsaitiln% gnzprlf%_%ence of
endogenous LH, from a stage prior to embryo or gamete
implantation up to pregnancy through embryo implantation in
the uterus after transfer, the uterus can be controlled to a
condition suitable for achieving pregnancy.

15 Since the compound of the present invention is superior
in oral absorbability and permits oral administration, it is
superior as a promoter and (or) assistant agent for in vitro
fertilization or a premature ovulation inhibitor used under
controlled ovarian stimulation, as compared to the

20 conventional peptidic GnRH antagonists administered by
subcutaneous injection.

Therefore, the compound of the present invention is
useful as a premature ovulation inhibitor for use in in vitro
fertilization or embryo transfer process, an inhibitor of

25 ovulation induced by endogenous ILH in in vitro fertilization,
an inhibitor of premature ovulation under controlled ovarian
stimulation, and the like. Using the compound of the present
invention, not only a mature ovum can be obtained certainly,
but also the probability or stability of the fertilization of

30 collected ovum, implantation in the uterus, achievement of
pregnancy and maintenance of pregnancy can be expected.

The compound of the present invention can be used in
combination in the process up to ovum collection in in vitro
fertilization, when an ovulation inducing agent such as

35 follicle-stimulating hormone, luteinizing hormone and the like
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(1) conmpound Al g (2) lactosel97 g (3) corn starch50 g

20 (4) magnesium stearate2 g The above-nentioned (1)

and (2), and corn starch (20 g) were adm xed, and

granul ated together with a paste produced from corn
starch (15 g) and water (25 m ). Corn starch (15 Q)

and the above-nentioned (4) was added thereto, and the

m Xt sinese2b twasr@@poess aeththyaaibabdet teenpiessi n:nm addition,

t 00 tablets, met er 3
r—rg;: Cgﬁ%omlglgh Iﬁ%e%g 3%%p6?ée&gn‘b8uﬁratjﬁnpg?nt ﬁed 1n embryo
For nudratfieon pExasgy @n2céilinaeipounttiA2 grSﬁot(eﬁj for

| ac el97 3 corn st arch50 g (4) magnesium
st e%g ]r%at%]( 4 §% A thHe sanme manner as in

For mul at |Tdma axrapminel be tfablpetESel(lQOﬂﬁrehabet&m theaned¢@rin

DL Rl b S MB35, 20 LR EL o

(2)a¢qnﬁ;@gglng a gonadotropln -like action; a GnRH superactive
agonist such as Leuprorelin acetate, Gonadrelin, Buserelin,
Triptorelin, Goserelin, Nafarelin, Histrelin, Deslorelin,

10 Meterelin, Lecirelin and the like (preferably Leuprorelin
acetate); or a GnRH antagonist such as Cetrorelix, Ganirelix,
Abarelix, Nal-Blu, Antide, AzalineB, Degarelix, D63153,
Teverelix and the like.

In addition, the compound of the present invention can

15 also be used in combination with at least one kind of a
steroidal or non-steroidal antiandrogen or antiestrogen, a
chemotherapeutic agent, a peptidic GnRH antagonist, an o-
reductase inhibitor, an a-receptor inhibitor, an aromatase
inhibitor, a 17B-hydroxysteroid dehydrogenase inhibitor, an

20 adrenal androgen production inhibitor, a kinase inhibitor, a
hormonal therapeutic agent, growth factors or a pharmaceutical
agent inhibiting the action of a receptor thereof and the like
(hereinafter these are to be also referred to as concomitant
drugs) .

25 Examples of the “chemotherapeutic agent” include
Ifosfamide, UTF, Adriamycin, Peplomycin, Cisplatin,
Cyclophosphamide, 5-FU, UFT, Methotrexate, Mitomycin C,
Mitoxantrone and the like.

Examples of the “adrenal androgen production inhibitor”

30 include a lyase (Ci7,20—-lyase) inhibitor and the like.

Examples of the “kinase inhibitor” include tyrosine
kinase and the like.

Examples of the “hormonal therapeutic agent” include
antiestrogen, progestogen (e.g., MPA and the like), androgen,

35 estrogen, anti-androgen and the like.

64



(3) corn starch (4) gelatin (5) magnesium stearate 5 0

nmg 60.0 ng 35.0 ng 3.0 ng 2.0 ny A m xture of

t he above-nentioned (1), (2) and (3) was granul ated by
passing through a 1 nm nesh sieve while using 10%

aqueous gelatin solution (0.03 riCE., 3.0 ng as

gelatin). The ic granules were dried at 40C, and

si eved agaengrrhehobtaiced gaand esywenestaned wbtiong as it
the bove- nenti oned {15)‘_]{n nd conpr esse Threw%bt

cés, Cell grow en g ?Ined
cot € t°anl 8t “Was LS4t éd Wt F°aR L?'éous 4Ggar “bos
SUSﬂ&&TtSJdenh@‘flIBﬁ@Chalmﬂ,aIt 'weaglhmrnﬁjlnom dexe ttaba zm,oDOO and
gu The t bl et S red i s, w
Pectaiy 8 Ve aoRoel ot Tkl e atifl Sl b e
25 azmqmamrrretswlca.sué Aexainpil ep hismyilvdehil bp Hestic (epc@m&y browth

iRt R W M e e o
1951¢ﬁttllGFl} tarmhenkohiaidet aher¢sft 1(eqg-40E@MDINeramglin (HER2
acei 4gc\an ‘?C!agd (t?TelmE;‘f) ,15(%)”‘Eﬁéﬁlﬂﬁ%xj‘%ﬁ?&&&@eﬁwm% an

reflux for 24 hr € renovin e resulting wate
a Dedn-vstar Rubﬁ?@@tlﬁ\ﬂﬁrlmlﬁﬁé tehehe e@iﬁtl]vltbnthereOf (e.g.,

o] 4%&%&@@%%@5&%%wéngggw{@%%%@rpr?S%&ez A the
the resi die was 25 gartltl oned between di chl'or omet hane

andlidtfieols) sdi Uil hyellogén gearBorfacaos | of isoRstapess having

Ofgﬁﬁﬂébthayg¥ QMS%t@ﬁ@IE%iQMlhgnp{éiﬁaﬁ%nghgréé¥1v1ty thereof
My. 5304) ter which the solvent was evaporated

l(Jnd":‘er F-edafelr REESsuker (Heasatérieiie W&SY pluriaited) by Cr

si | {iebagebyedl aupnrehromeaiogr aphyio the ekt ailn&d o] hy growth
substance was 3C._ dissolved in ethanol, sulfu 0 g,

PoOr HIOTY AR di CRy (G HY E‘iem%)l%ﬁmgléBCM| ) E
addaﬂnyt&h&dpbf@:ﬂ‘i)xt ur.e2 Wasitsti &dech-al , SQsF 0@droe @r&rt.h

Aft r co t reaction.m xture concentrat ed
(AR S ERtraa R BN W iy S i
Ea‘ri tﬁﬁdn@;ﬁfﬁﬁmﬁrﬂj weentHi f&&t@rrpm%mrt&eamgk@ﬁu%@uStﬁ@dliiUd@. The
ydr.ogen _ car tes ti £ organic | ayer S
vvashe‘% Wi th %?lr]%e hd %} fo&t?f/@al%)xg%gf tey FE’ﬁlgf hgpable
sol M‘ermnWasgematpnrtabealbanu}mkntedrm@rpw&swcmorihe Specific
res %@Sté%gég¥ gchy %GFIZegeH:CO|Hnge?uﬁ]n rece tor

chro ograp cryst o e exane
gi VEiRR¥S , tnn$1ellcmxpgambr( 22. 2ngul 5P %pcaptor-2, IGF receptor,

FGF receptor-1, FGF receptor-2 and the like. Examples of the
pharmaceutical agent that inhibits the action of the above-

25 mentioned growth factors include herceptin (HER2 receptor
antibody) and the like. Examples of the pharmaceutical agent
that inhibits the action of the above-mentioned growth factors
or a receptor thereof include herbimycin, PD153035 (Science
265 (5175) p 1093, (1994)) and the like.

30 Moreover, HER2 inhibitors are also examples of the
pharmaceutical agent that inhibits the action of the growth
factors or a receptor thereof. The HER2 inhibitor may be any
of antibodies, low-molecular-weight compounds (synthetic
compounds, naturally occurring substances), antisenses, HER2

35 ligands, heregulin and those having a partially modified or

65



red plate crystals. nip: 163-170C (recrystallization

from et her-hexane). elenental analysis value for

Cl4H. 1. 4N2045 C( % H( %9 N( % Cal cul ated 54.39; 4.61;

9.14 | o Found: 54.83; 4.90; 9.09 1H N4R (200 MHz,

00013) ao 1.39 (3H, t, J - 7.1 Hz), 2.40 (3H, s), 4.34
(2H,q,J = 7.1Hz),6.27 (211,br),7.48(2H,d,J = 8.7 Hz),

8. 28((t2ked, B ri@&tur8, 7aslZ)ong bR {KBrhibits the activity of HER2

10

15

20

25

30

35

(e.g., phosphorylation activity). Furthermore, it may be a
substance that inhibits the HER2 activity by inhibiting HER2
receptor (e.g., HER2 receptor antibody). Examples of the low-
molecular-weight compound that has an HER2 inhibitory activity
include compounds described in W088/03505, specifically 1-[3-
[4-[2-((E) -2-phenylethenyl) -4-oxazolylmethoxy]phenyl]propyl]-
1,2,4-triazole, and the like.

For breast cancer patients, the compound of the present
invention may be used in combination with a pharmaceutical
agent such as GnRH superactive agonist, antiestrogen,
chemotherapeutic agent [e.g., Cyclophosphamide, 5-FU, UFT,
Methotrexate, Adriamycin, Mitomycin C, Mitoxantrone and the
like], peptidic GnRH antagonist, aromatase inhibitor, adrenal
androgen production inhibitor, kinase inhibitor, hormonal
therapeutic agent [e.g., antiestrogen (e.g., Tamoxifen and the
like), progestogen (e.g., MPA and the like), androgen,
estrogen and the like], a pharmaceutical agent that inhibits
the action of growth factors or receptors thereof, and the
like.

By combining the compound of the present invention and a
concomitant drug, a superior effect such as
(1) the dose can be reduced as compared to single administration
of the compound of the present invention or a concomitant drug,
(2) the drug to be used in combination with the compound of the
present invention can be selected according to the condition of
patients (mild case, severe case and the like),

(3) the period for inhibiting premature ovulation can be set
longer by selecting a concomitant drug having different action
and mechanism from those of the compound of the present
invention,

(4) a sustained effect of premature ovulation inhibition can be
designed by selecting a concomitant drug having different action
and mechanism from those of the compound of the present

invention,
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3446, 3324, 1667, 1580, 1.545, 1506, 1491, 14751410, is

1332 cm 1. Reference Exanple 2

5-met hyl- 6- (4-ni trophenyl) - 3- phenyi t hi eno[ 2, 3-d] pyri m

di ne2, 4(12, 314) -di one To a sol ution of the conmpound

(5.00 g, 16.32 mmol ) 20 obtained in Reference Exanple

1in. pyridine (30 mM) was added phenyli socyanate

(2 66 syﬁéla:géi&tﬁmoéﬁfecan@lart e AFxdtiea WASa Shinbied ake of
f or e reaction m xture was concentr at eci

und e 9888%%&? 6?e§%ﬁuﬂ§e§ﬁ%FtH%¥eBE&%ﬂ A8 ¢ eaaRt RS druds

treatedite gffwec-tan cehh}&ﬂ(lied@ﬁem Dy s0lelicbahine2BUsSodf uhe

25 rret h02| de_(,7. 86 added t

sol Gtiron, da%]d %}heprr %g% rﬁwﬁngoo%e as stF ??Hél%agg P08

tenper ather eofrur2l lif. tlﬁa? prpdeot hlordrg iaei daf 28 spl be 50

nmo nd the et hanol, sol vent \Was .

v iREBER Tt BlSeteRratonrs it et Bndd e v the

r es¢ae ngdsu$é | dfr at ednmt\mshédugu talmdvvaherlmehanm be

30 Afiter.drying under reduced pressure, the residue

was recrystal lized fromethanol to give the title

conpound I{6ti09 fplloBdy, as enpehkdvwpowdethe rcappousBDOC. the

u ] ' 0, N
i 55 1 %m%%%a e ool by Mg S nred o oo ene
59 Ggbigagon PQQHQSDﬂWINWFPre(SSODMM‘@DtMO d) 8: 2.50

(3H S) WKe§1tk7e %@méé@mdrgf tKe7 é%ﬂt ‘_jane]ntlo% ? d_'zg
8.32 (21-1, d, 0 (111, s).

171%f°?995?t192Eﬁ8COESQ@#?%ﬂt-ﬂruﬁe¥%r%ﬁ%9elEx%@ﬁﬂh§aBl°nr the
1- (@& dihl yor Ykaﬂél@t %EQHuI@ec( 4riRht FRPheryldsRied

phenyl t hi enol 2, pyrim-di ne-2, 4( 1H, 3H) - di one
15 minimum cllnlcal dose of individual drugs as the standard, and

in consideration of the age and body weight of the
administration subject, symptom, administration time,
administration method, dosage form, combination of drugs and
the like. The dose of a particular patient is determined

20 according to the age, body weight, general health status, sex,
diet, administration time, administration method, clearance
rate, drug combination, severity of the disease for which the
patient is undergoing treatments, and other factors.

Typically, the respective daily dose of the compound of

25 the present invention and at least one compound selected from
various concomitant drugs or a salt thereof when used in
combination is from not less than about 1/50 of the minimum
recommended clinical dose to not more than the maximum
recommended level of actual single administration thereof.

30 When using the combination agent of the present invention,
the administration time of the compound of the present invention
and the concomitant drug is not restricted, and the compound of
the present invention or a pharmaceutical composition thereof
and the concomitant drug or a pharmaceutical composition thereof

35 can be administered to an administration subject simultaneously,
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JoTo a solution of the conpound (52.54 g, 0.131 nol)

obtai ned in Reference Exanple 2 in dinethylfornmam de

(1.0 1) were added potassium carbonate (19.00 g, 0.138
so/), Potassiumi odide (22.90 g, 0.138 nol) and
2,6-difluorobenzyl chloride (22.40 g, 0.138 nol), and

the m xture was stirred at room Jo tenperature for 2

hr .orTheyreaciin®ni sdextdr & wasteoneeNdt nated;. and tib€age of the
obt ai ned, r esi gue was partiti onecc'i bet ween %hl r of oLm

and B PREL T 4t dBYuBe | SR eFm IS GRePACY B i (17
chlazamahosatibe exduhactsiniesndl ¢oamsd)eandntnwas ggroptirtely
brine and. dried.(MaSO4 ter which the.solvent .was .
ovAporated dnnsar Fqtcky B hr beiPe NSt ramigSeration
r-esicaitte , Wwaissgause ) fecathibytisinl Bod ged 1d@kumm

chromat ography .to _give the titl] onmpound 5 .

039 as BAf UITaN dryht red ¢ B P RR R b PEn i not
angasiisuvat e fiod t €26 Hmd4 804 STERHGHYY H(the NEeypent

TR 50D T B D e (agn g, e Bg P frined on
6. AIn(i2kstdatibn. Gxanidps Jf 42ch BEN{BBstoa)io8. @iy ZHclude
d, tlnf=fgigo‘g@:. JOIR (KBr): 1719, 1669, 1524, 1473

ar, - 1.

(1) administration of a single preparation obtained by

simultaneously formulating the compound of the present
invention and the concomitant drug, (2) simultaneous
administration of two kinds of preparations of the compound of

15 the present invention and the concomitant drug, which have
been separately formulated, by the same administration route,
(3) administration of two kinds of preparations of the
compound of the present invention and the concomitant drug,
which have been separately formulated, by the same

20 administration route in a staggered manner, (4) simultaneous
administration of two kinds of preparations of the compound of
the present invention and the concomitant drug, which have
been separately formulated, by different administration routes,
(5) administration of two kinds of preparations of the

25 compound of the present invention and the concomitant drug,
which have been separately formulated, by different
administration routes in a staggered manner (for example,
administration in the order of the compound of the present
invention and the concomitant drug, or in the reverse order)

30 and the like.

When the compound of the present invention is used as the
above-mentioned promoter or pharmaceutical aid (a premature
ovulation inhibitor for use in in vitro fertilization or
embryo transfer process), both oral administration and

35 parenteral administration are available according to a method
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Ref erence Exanple 4

5- brononet hy1-1- (2, 6-di fl uorobenzyl)-6-(4-nitrophenyl)
-3- phenyithienol2, 3-d] pyri m di ne-2, 4(1H, 314) -di one A
m xture of the compound (30,34 a, 0.060 nol) obtained
ss in Reference Exanple 3, N-bronosuccinimde (12.91
g, 0.072 nol), a,a' -azobisisobutyronitrile (1,15 g,

0. OQKowmlaeraeg chhar ehgnzene 142044 )i WaSa PHah§le @ically

85C fbr, hr. After cooling, the reaction mxture was
msﬁ%ﬂe%atbﬂeb??%e&ndaﬂﬁi [ %%196216151 Eofyinigteerd \iiadhvt He the

sol yentd wasagy apaiabedundar, ragduced @rprassunwdiheand the

obt ai ned residue was recrystallized fromethyl acetate

to gi¥e t RECEIHAE VEOhpond S( BB P21 18094™ 455y EF FOw

neeﬂhﬁtdﬁdﬁ%u@lyﬁtéﬂb&utﬂﬁboéﬁﬂ&-Zgﬂglamusculhkf@ﬁﬁd@3eﬁe like in
38 (2H, -s

13 )
70 EDS SO B) 11 osah, SYIEIERS 11 R LPappL abgeE and the
8. 51Hezg ., 8n3&ddi2Hend, thk= BmpotiZd .madyRbEKQEDinikE2ted
1680, 524 3473 1346 cm Ss nmlz

Ref%?% gguygneouéHy, 1nt9§huscular§y aAJﬁ%he like as
5- (&- bentzadinelH fmldaysleapr@pmﬁtﬂiyoh) sdel 26 8dbiinthraobearydt,
ﬁ?t?%% oecr?)?lsf:% deﬁc)l}let ﬂﬁll]é%o[z 3-d] pyri m dine-2,4(114, 3
H) - di one While theT@iaalsodifmfa @t mhet¢mnp©@nriouf1ctl(e6p®e@@1t
g, [ t.ai ne in Ref erenc anpl

9?%&?9?1g§n12§%1gpe5 (%BSHnﬂg vverézgadlgeeg>i o Symptoms’ ages sexs
et hybdy lveBghopyhdrrensit 271100 diif fe OeriBS5 of) khe amtbject of

bené&% té%%%@ :QB éinn 50?1ad&ﬁ&fg%rgghgnynfkgérval properties,

| ce-coo I ng. e mxture was stirre room
tenpesrgnaiedf erd Zipd, ofhehamacehbhca rrgperaien; kind of the

congeptyat %@reé‘{%tt hengbtal neder g54 due n‘%spgﬁé JAhhoned

bet ween et hyl acetate and saturated aqueous sodi um

hy di &8eFebarbomate s 6Pat o 1Akl bipre ods PFag@iungagvulation

ext facteds 28 widii18thylcRcetal eomiithd e ?éMHl@L
| ayers were conbi ned and dri ed (149g504), after which

t he2 B} et flsiRviagorat e ahngér Or uced PPesyifpferaghg about

obt ai ped- n@sglendias ppuréfdred, by1si i aggehosOldierably 0.1
chronatl%(graphy to %ve a yellowoil (74.90 g, 100%,
whi ¢h> PEET ¥ STARIPCFY etie FHYmMOdt ﬁﬂa“ﬁf@étraﬁenﬁﬁl&ya%@ s

t hepbrtidhs a day. When used for the inhibition of premature
ovulation in embryo transfer process, the compound is
generally administered in a dose of about 0.01 - 30 mg,

25 preferably about 0.02 - 10 mg, more preferably 0.1 - 10 mg,
most preferably 0.1 -~ 5 mg, per 1 kg body weight of a mammal,
generally in 1 - 4 portions a day. While the dose for use in
the animal husbandry or marine industry field is in accordance
with the above-mentioned doses, the compound is generally

30 administered in a dose of about 0.01 - 30 mg, preferably about
0.1 - 10 mg, per 1 kg body weight of an administration subject
organism, generally in 1 - 3 portions a day. The content of
compound (I) in the pharmaceutical composition of the present
invention is about 0.01 to 100 wt% of the whole composition.

35 As the above-mentioned pharmaceutically acceptable
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Sc: conpound as yell ow needl e-like crystals, nip:
173-174C. el enental anal ysis value for

C- 34H26N404EF2- 0. 5B20 C(O H(% N(% Cal cul ated: 64.45;
4.29; 6.84 a8 Found: 64.50; 4.24; 8.92 111-NWR (300
Mz, =1) [tree amne] 5: 1.31 (31-1, a), 3.60 (211

s), 3.96 (213, s), 5.39 (213,%), 6.95 (211, t, J =0.2

HZ)car7r11e6:37va51§o(lgslé-rdoanly %I 181oQaaﬁgé_llcaQ*rlgr su%s@ar‘l&
8.26 (213, d, : . hydr ochl ori de] :

1118°nvepEonaidy7useds ag EmPaRéFé@fénr@éeExa |cengbe used, and
6 (ﬁﬁ%aoﬁwwﬁlﬁiéﬂ B1benizyahe N wetday! and ngret hyddint- for

d| f?%ﬁo%??fff}l%ﬂiyh envEe-Hicdhe[ 20RId L py+ 1 HicdPREe- Zugpqnding

15 3Hgeht, disei30dP aaes0) Uhir@Br Pfsddi@i 69 PRRUAaAB PR 1ike
anpl ) obtained in Reference Exanple 5 in

a,
f orfrﬁrc%g‘&)rch PrSBRTASLOREr e "REER I ERPAYEF0fERParation additives
Ch|§ﬂdhd@seﬁfﬁﬁér@iﬂ1#b Whnt%f&fﬁaﬂﬁD'aoﬁﬁiQnéc%ﬁsh@||§NBéﬁ€hlng
car bon powde under ice-coolin e mxture
was" Ethr ?%g tl[h8r iék#% tPanicent FEhpErRt S BRRT Ats the
nora[t‘&iveﬁmeﬁ’sib’rfé,d ardipysttogenat.ad. lgb’ﬁ)sfe?al(ﬁuicQBse, D-mannitol,
xture . was filtered through eljte. T iltrate.was .
B A S ey S ot e es bt MRuttons aififfgota
r esarduehwasijpar t Ptétmnet1betwear cdi olil ofieneicdhaneeaidned

satyrated aguegus sodi um.hydroge carbo ate soql ution.
ThéHg ueouqué?@%em%%g%55:Péc?ggavw%ﬁ1 28 Pel S WedHEL, caic,
d|chﬂdmodelhadapatheddﬂgadukelaﬁ3e§em9bha&mnhpheﬂcﬂhdhe

dr iﬁ%‘le“-/gé%‘) nedf Lehqdp ]%%ﬂlﬁg M@S § ‘ia88£9,t Hicrose,
nder reduced pressure. resi due was
yurmfma@dibgl&damalgelhmouuprembnﬂtl@@pa@hy to give

t hewdlto&ggf%m%%ﬂ .fﬂul%se% yibg,ﬁr&flxe%k@' $nd 33e

el enental anal ysis
C34#¥Kﬂﬂ40@%ﬁﬁ?rébl¢mﬁzampieé8@@‘KRE%PH@?@ “I¢(r9gioned disintegrant

CaJfﬂglﬁbgdst5¥%h99ca§b£§§mé§h§§cellulose, calcium

carboxymethylcellulose, croscarmellose sodium, carboxymethyl

20 starch sodium and the like. Preferable examples of the above-
mentioned solvent include water for injection, alcohol,
propylene glycol, macrogol, sesame o0il, corn oil and the like.
Preferable examples of the above-mentioned solubilizing agents
include polyethylene glycol, propylene glycol, D-mannitol,

25 benzyl benzoate, ethanol, trisaminomethane, cholesterol,
triethanolamine, sodium carbonate, sodium citrate and the like.
Preferable examples of the above-mentioned suspending agent
include surfactants such as stearyltriethanolamine, sodium
lauryl sulfate, lauryl aminopropionic acid, lecithin,

30 benzalkonium chloride, benzethonium chloride, glycerol
monostearate and the like; hydrophilic polymers such as
polyvinyl alcohol, polyvinylpyrrolidone, sodium
carboxymethylcellulose, methylcellulose,
hydroxymethylcellulose, hydroxyethylcellulose,

35 hydroxypropylcellulose and the like; and the like. Preferable
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Found: 66. 93; 4.94; 8,67 30 1H NWR (300 MHz, CEIC13) 6:
2.05 (313, s), 3.56 (2H, s), 3.83 (211, br), 3.88
(213, a), 5.36 (21-1, s), 6,70 (213, d, J - 8.8 Hz),
6.88-6.84 (213, m, 7.21-7.31 (8H, m, 7,41-7.53 (513,
m. TR (KBr): 1715, 1657, 1628, 1537 cm 1. Reference
Exanple 7 35

5- (é&&%ﬁé)ﬁ' oM tyl aM i BMEY - sd %orfedt §| M Pendylde

- 6-
(3- WW%*%% ' pHERSAR13- BhEAyr i lerototie dyiggr i msigferable

€2, Makbled8)r dﬁ@@bee@ma@n& J@r @ SQhut QN Bbshhgte
conmbound. és 8.41 mmol ) obtained in Reference

Exatti &6 ﬁe‘bqt@nIbBFB‘ﬁ%t FaRBOPEDD Bt eRasChlife@ Puffer and

tsr I’rﬂid’lyﬂl&ﬁl nénd 2h3410ke. 16+r82-¥aMle) ek&ﬁﬂﬁied &e- Eﬁ’é’lécﬂﬁhlng
and the m Xiﬂf‘%ea was stirred. Under ice-coolin

cara&ﬁﬂﬂ di*f i’&lnéy% 2"2‘17@}1@} 389 82 ¢ dotf - Mge%aaae%lq gxamples
th&ﬂf&&@thBﬁWe4ﬁéhkubﬂediB%@sEQﬂEﬂIiﬁlﬂﬂ%ﬁgﬁetéﬁid&&&bgﬁﬁbates,
was .r.ai sed fr i C ol.in 0 roo enber ature an

st i FHEFOPBF2 %{nhPeanV/ ﬁ%é’oﬁ'f’;t u?lée’?ﬁefély pl aced Under

| ceretnairbageagaiae,idangb i cnethy | dvydlrioxey b aré ne Plreferable

h drochl or| d 7. and trjet

e e R i D B R T RS
vvasasrcalrbed aq:mnan«:ietn@o]lﬂk@g to room tenper ature and

stirred tf%é 3 hr. Thef rt%actl on nm xture,was %)I tlfone

t enti d into
bet ween. TS HEF o  ATd PE At T at dd qu%%us sodi U™

hydarrogelmremﬂhmnat euboltdneons Fheimgueogsulayemijwasion by
ext d I o] h Wer e —Llne
o RS L R S B R T R
IShea goeindehty vezerdv ap opatsed vahies areﬂwedlpk@smdr eccdiing to
bt r Sle I [ 2 u
0 @In@%ﬁoaeﬁa&% \was ; pu kﬁpﬁglsbyc saf]geeédz \%ﬁf@i%d ct

chr omat ogr aphy t& give a Ow so
r eGIY &l Pre@ersd em eetasrsetar m:@@rv@rngt bogh veetthied kidvre per

25 ééqnpﬁhgﬂnfﬂesgoﬁpound of the present invention is administered
to, for example, a human, the compound can be safely

20 administered orally or parenterally as it is or in the form of
a pharmaceutical composition produced by admixing with an
appropriate pharmacologically acceptable carrier, excipient or
diluent. Examples of the above-mentioned pharmaceutical
composition include oral preparations (e.g., powder, granule,

25 capsule, tablet), and parenteral agents [e.g., injection, drip
infusion, external preparation (e.g., preparation for nasal
administration, dermal preparation and the like),
suppositories (e.g., rectal suppository, vaginal suppository
and the like), and the like]. These preparations can be

30 produced according to a method known per se generally used for

preparation forming steps.

The compound of the present invention can be formulated
into an injection such as an aqueous injection in combination
with a dispersing agent (e.g., Tween 80 (manufactured by Atlas

35 Powder, US), HCO60 (manufactured by Nikko Chemicals)
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np: 204-205' C. el enental analysis C(%

Cal cul at ed: 64-75; 80% as white crystals. value for
030113119%945F2 H(% 4.68; 10. 49 Found: 64.61; 4.67;
10. 31

polyethylene glycol, carboxymethylcellulose, sodium alginate
and the like), a preservative (e.g., methylparaben,
propylparaben, benzyl alcohol and the like), an isotonicity
agent (e.g., scdium chloride, mannitol, sorbitol, glucose and

the like) and the like, or an oily injection by dissolving,

n

suspending or emulsifying in a vegetable oil such as olive oil,
sesame 0il, cottonseed o0il, corn oil and the like, or
propylene glycol and the like. To formulate an oral
preparation, the compound of the present invention is mixed

10 with, for example, an excipient (e.g., lactose, sucrose,
starch and the like), a disintegrant (e.g., starch, calcium
carbonate and the like), a binder (e.g., starch, gum arabic,
carboxymethylcellulose, polyvinylpyrrolidone,
hydroxypropylcellulose and the like), a lubricant (e.g., talc,

15 magnesium stearate, polyethylene glycol 6000 and the like) and
the like and subjected to compression molding according to a
method known per se, and where necessary, coating for taste
masking, and enteric coating or sustainability according to a
method known per se. Examples of the coating agent to be used

20 therefor include hydroxypropylmethylcellulose, ethylcellulose,
hydroxymethylcellulose, hydroxypropylcellulose,
polyoxyethyleneglycol, Tween 80, pluronic Fg, cellulose
acetate phthalate, hydroxypropylmethylcellulose phthalate,
hydroxymethylcellulose acetate succinate, Eudragit

25 (manufactured by Rohm, Germany, methacrylic acid/acrylic acid
copolymer), dye (e.g., red iron oxide, titanium dioxide, etc.),
and the like. When formulating an enteric preparation, an
intermediate phase may be formed according to a method known
per se for the purpose of separating an enteric phase and a

30 drug-containing phase.

To formulate an external preparation, the compound of the
present invention may be formulated into a solid, semisolid or
liquid external preparation according to a method known per se.
For example, to provide the above-mentioned solid preparation,

35 the compound of the present invention may be directly used, or
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111- NVR(300 MHz, CDC11) 8:2.05 (311,
s),3.57(211,s),3.82(38, s),3.90 (2Rs), 5.37 (211,
s), 6.92 (211, d,3 - 8.2 Hz), 30

formulated into a powder composition by adding to mix with an
excipient (e.g., glycol, mannitol, starch, microcrystalline
cellulose and the like), a thickener (e.g., natural gum,
cellulose derivative, acrylic acid polymer and the like) and

5 the like. To provide the above-mentioned liquid preparation,
an oily or aqueous suspension is formulated mostly in the same
manner as in the injection. In the case of a semisolid
preparation, an aqueous or oily gel, or an ointment form is
preferable. They may contain a pH adjusting agent (e.qg.,

10 carbonic acid, phosphoric acid, citric acid, hydrochloric acid,
sodium hydroxide and the like), a preservative (e.g.,
paraoxybenzoate, chlorobutanol, benzalkonium chloride and the
like) and the like. To provide a suppository, for example, the
compound of the present invention can be formulated into an

15 olly or aqueous solid, semisolid or liquid suppository
according to a method known per se. Examples of the oily base
to be used for the above-mentioned compositions include higher
fatty acid glycerides [e.g., cacao butter, witepsol
(manufactured by Dynamitnovel Ltd., Germany) and the like},

20 intermediate grade fatty acids [e.g., miglyol {(manufactured by
Dynamitnovel Ltd., Germany) and the like], vegetable oil (e.g.,
sesame 0il, soybean oil, cottonseed o0il and the like) and the
like. Moreover, examples of the aqueous base include
polyethylene glycol and propylene glycol, and examples of the

25 aqueous gel base include natural gums, cellulose derivatives,
vinyl polymers, acrylic acid polymers and the like.

The present invention is explained in more detail in
the following by referring to Formulation Examples,
Reference Examples and Examples, which are not to be

30 construed as limitative.

'H-NMR spectra are measured with tetramethylsilane as the
internal standard, using VARIAN GEMINI 200 (200 MHz type
spectrometer), JEOL Ltd. (JEOL) LAMBDA300 (300 MHz type
spectrometer) or BRUKER AM 500 (500 MHz type spectrometer); all

35 © values are expressed in ppm. Unless otherwise specified, “%”

73



7.
7.

10

15

20

25

30

35

16-7.31 (911, ), 7.42-7.57 (5H, n), 7.63 (111, s),
73(211, U, J =8.8 Hz).

shows weight percent. However, the yield is in mol/mol%.
Other symbols in the present specification mean the following.
s: singlet

d: doublet

t: triplet

dt: double triplet

m: multiplet

br: broad

The room temperature means, but is not particularly
strictly limited to, the range of from about 15°C to 25°C. 1In
addition, lactose, cornstarch and magnesium stearate used in
the Formulation Examples and Examples were the Japanese
Pharmacopoeia 14th Edition or Japanese Pharmaceutical
Excipients 2003 compatible products.
Examples

Formulation Example 1

(1) compound A 1lg
(2) lactose 197 g
(3) corn starch 50 g

(4) magnesium stearate 2 g

The above-mentioned (1) and (2), and corn starch (20 g)
were admixed, and granulated together with a paste produced
from corn starch (15 g) and water (25 mL). Corn starch (15 g)
and the above-mentioned (4) was added thereto, and the mixture
was compressed by a tablet compression machine to give tablets
(2000 tablets, diameter of 3 mm) containing 0.5 mg of compound
A per tablet.

Formulation Example 2

(1) compound A 2 g
(2) lactose 197 g
{(3) corn starch 50 g

(4) magnesium stearate 2 g
In the same manner as in Formulation Example 1, tablets
(2000 tablets, diameter 3 mm) containing 1.0 mg of compound A

per tablet were produced.
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| RCKBr): 3338, 3064, 1717, 1669, 1628, 1591, 1531, 1470
Ref erence Exanple 8
5- (N-bencyl - M net hyl am nonet hyl ) - 1- (2, 6-di fl uor obenxyl

)_

6-(4- 35

(3- met hoxyur ei do) oheny1) - 3- phenyi t hi eno[ 2, 3-d] pyri m di

ne-

2,4( 1R, 311)-di one hydrochloride To a solution of

t hepyhihietGhyetal$1638. 34 g, 57.42 | obtained in
Ref erence Exanple 7 in dichloronethane (800 m ) was

addet) PPAPRYBEFOYen chlorité ™A ether (100 ni) under

i cet2p 1cRebkag, and the sa X wye was stirred at the
saxe_tenperature for 10 min. The reaction m xture was

contentEedtarder 35.0 mg

5

10

15

20

25

20

35

(4) gelatin 3.0 mg
(5) magnesium stearate 2.0 mg

A mixture of the above-mentioned (1), (2) and (3) was
granulated by passing through a 1 mm mesh sieve while using
10% aqueous gelatin solution (0.03 ml, 3.0 mg as gelatin). The
granules were dried at 40°C, and sieved again. The obtained
granules were mixed with the above-mentioned (5), and
compressed. The obtained core tablet was coated with an
agqueous sugar coating suspension of saccharose, titanium
dioxide, talc and gum arabic. The coated tablet was glazed
with beeswax to give a coated tablet.
Reference Example 1
2-amino-4-methyl-5-(4-nitrophenyl)thiophene-3-carboxylic acid
ethyl ester

A mixture of 4-nitrophenylacetone (35.0 g, 195 mmol),
ethyl cyanoacetate (23.8 g, 195 mmol), ammonium acetate (3.1 g,
40 mmol) and acetic acid (9.1 ml, 159 mmol) was heated under
reflux for 24 hr while removing the resulting water by a Dean-
Stark trap. After cooling, the reaction mixture was
concentrated under reduced pressure, and the residue was
partitioned between dichloromethane and aqueous sodium
hydrogen carbonate solution. The organic layer was washed with
brine and dried (MgSO4), after which the solvent was evaporated
under reduced pressure. The residue was purified by silica gel
column chromatography. The obtained oily substance was
dissolved in ethanol, sulfur (5.0 g, 160 mmol) and
diethylamine (16.0 ml, 160 mmol) were added, and the mixture
was stirred at 60-70°C for 2 hr. After cooling, the reaction
mixture was concentrated under reduced pressure, and the
residue was partitioned between dichloromethane and agqueous

sodium hydrogen carbonate solution. The organic layer was
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reduced pressure, and the obtained residue was
recrystallized from nmethanol -ether to give the title
compound (40.0 g, )9% as white powder crystals. o

rap: 182--185C, el enental analysis value for

C361T3i N5040: 72. HC1-0. SHD C(% H(% N(% Cal cul at ed:

60. 63; 4.66; 9.82 Found: 60.45; 4.68; 9.62 IR (KBI):
344&bsﬁﬂh4%;tﬂ7ﬂﬁine1§55 dﬁiﬁﬁB(M&5@§L, 1589 1A ¢8 €fd .solvent

FAB- Mass m z (i qgu; npl e 1 Using the commound

(106" g e)"aBPSi’iE% d"°H " Ret Fioh cBTEREN e 7° IT&Et 688 (%65

ng)puxmﬂm&dsbgfSilﬂb%Sgég)coﬂmmhyVhfbﬁiﬁﬂgfabﬁ¢ (&ﬁ?ZQrggﬂallized
d t t 1 et is ce .

ecHT A ST R Ehe P Sieal et ROLE HSTRABIS 2ok fg 52%) 2

thereﬁrbrpp@madc:(ﬁsﬂﬁmg) produced. in Reference Exarrp: e

, lact rn.starch , _pol yvi ny

o o R TR g e T ek Pk Ror T

t abdlamangapr auhiced saggbrai Agrt @k sBgmeent i onal net hod.

Exanple 3 C(8) H(%) N(%)
Calculated: 54.89; 4.61; 9.14
10 Found: 54.83; 4.90; 9.09

'H-NMR (200 MHz, CDCls) &: 1.39 (3H, t, J = 7.1 Hz), 2.40 (31,
s), 4.34 (2H, q, J = 7.1 Hz), 6.27 (2H, br), 7.48 (2H, 4, JT =
8.7 Hz), 8.23 (2H, d, J = 8.7 Hz).

IR (KBr): 3446, 3324, 1667, 1580, 1545, 1506, 1491, 1475, 1410,

15 1332 cm™
Reference Example 2
5-methyl-6-(4-nitrophenyl)-3-phenylthieno(2, 3~d]pyrimidine-
2,4 (1H,3H) -dione

To a solution of the compound (5.00 g, 16.32 mmol)

20 obtained in Reference Example 1 in pyridine (30 ml) was added
phenylisocyanate (2.66 ml, 24.48 mmol), and the mixture was
stirred at 45°C for 6 hr. The reaction mixture was
concentrated under reduced pressure and the obtained residue
was treated to give an ethanol (6 ml) solution. 28% Sodium

25 methoxide (7.86 g, 40.80 mmol) was added to the solution, and
the reaction mixture was stirred at room temperature for 2 hr.
2N Hydrochloric acid (25 ml, 50 mmol) was added, and the
ethanol solvent was evaporated under reduced pressure. The
obtained residue was filtrated and washed with water-ethanol.

30 After drying under reduced pressure, the residue was
recrystallized from ethanol to give the title compound (6.09 g,
98%) as a yellow powder.
mp: >300°C.
elemental analysis value for CigH;3N30,S°0.3H50

35 C(%) H(%) N(%)
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Usi ng the conmpound (1 g) produced in Reference Exanpl e
7, lactose (197 g), corn starch (50 g) and nagnesi um
stearate (2 3) g), a tablet is produced according to a
conventional nethod. Exanple 4 . Using the
compound (1 g) produced in Reference Exanple 8,
| actose (197 g), corn starch (50 g) and nagnesi um
st e(aﬂaiuea(:édq)fﬁ.amtahlﬂ; 19 .peoduced according to a

qﬂltl onal rgegttg%d. 3@29_ %f grence Exanmple 9
Prod)uctlon o) A :
2- ['N-(12R 6¢ HioMHuor DMz 1)5:N2ebhoxyicar)ony Ll 3ai Ae- 45§ N-m) ,
(2 h et hvl) - N, gt hyla y (4 pheny,
)th-{rg%h(ep%g L) el |‘%:%écu%1d§§tnﬁifp Moo 3 L ANIRNENRe (1,
sol@t-i on of
2-[ if-u0 nz - -ar bonyl ] am no-4-[ N-
oo ﬂrge‘t %}556?1@5),_ %g_@?, bl Neb hgxycal
metiRfearnaenetanplpe- 8- (4-nft . rophenyl)thi ophene 3 car bo
Xy|11%23%LélfiJBHob%ﬁEﬁi)ié“%e%ﬁ 9)61CHD gQ%A
W00/ 56739) in et hanol (315 were a drogen
chIRyargé Lot arhia, 3etihEYrJ+HHdSGEU¥44)HP( 21) mijornd 10%
pal I adi umb carhan ¢8Rt & Nindd 3R%B WAL 852( 3473, B ’13@‘1#01)

the m xture was vigorously stirred for 1 hr under a.
hy d¥¥gdredt b dperencaiaampiler at e (diaetbylivanagatal {0 1)

wasydieutuabd z;%ia\ylswm acl1eRus + 8 Of dMohydr 9ess %nbo%a]éteassmn
solutjon, after t he sol vent was evapor at ed

obt i HEs f‘%%J%%é’ \/\leﬁgar“toilt)l Bt hediééHoBRAZY Lehloride

acetagt.abwaf er..13Bheo0f gaidc thayerxmase washegi Mdshat room
saturated brine, gnd dri ed over anhydrous magnesi um

Sul FAFE 2 THE® SiTvént™ wad "BvERBTHCEd iR dET reducarrentrated,
pr mmee ausndaﬁdw @bkﬂﬂdﬂﬁ@aée§aﬂt&hﬁ:1\ﬁﬂ%dphétvfde@1dcbj!oroform
NH-SI Lca_ rr% manuf actured by Fuji " %/Se:sc? Chem cal =

Lt PSRy o COR Ay LoVT T RECERY To cOmBotiuprotorm.
( 11ThaA4 eg):rast:amemel conﬂiridM?aﬁ@Dﬁls’i‘)edSwitﬂZaﬂlr&Oaﬁa Hiried

br 0 L 23,

o)) R e i g Bvdny 2o Sbdhegyalilghuced
@) pr43820r€2HThq, oftaingd] regdued whB- AuBE (R by 50Fr)ga gel
5 ' C a o) v a g' omg 4 , i

00,4 -S04k b Gyl 108 oo Bt
(11913 n)as Pale-(vkadpy ApErals626, 1.609, 1472, 1406,

é §6 Ref erence Exanple 10 Producti on of
%?Fgretenzylf(et hoxycar bonyl ) am no] -5- (4-;
[(rféteﬁﬁﬁyahaf@)ldaﬁbom Yearkrro}phelyd:pF4- {[ (2- . m
set hoxyet hyl) (@@t hyl }am n(gl](m;t hyl ) - 3-t hi ophenecar boxyl
ic acid ethyl ester a solution (113 m) of

t h&adonpateer (%4.-997 g§- oY ﬁe?érence Exanple 9 in

di chhweenet hanm .wag addedgNet hyi di i sopropyi anmi ne (3. 06
m ), under ice-cooling, and the
H-NMR (300 MHz, CD 13) 6: 2.57 (3H, s), 5.38 (2H, s), 6.94 (2H,

d, J = 8.1 Hz), 7.42-7.58 (8H, m), 8.29 (2H, d, J = 8.8 Hz).
30 IR (KBr): 1719, 1669, 1524, 1473 cm™.
Reference Example 4
5-bromomethyl-1-(2, 6-difluorobenzyl)-6- (4-nitrophenyl)-3-
phenylthieno{2,3-d]pyrimidine-2, 4 (1H, 3H) ~dione
A mixture of the compound (30.34 g, 0.060 mol) obtained

35 in Reference Example 3, N-bromosuccinimide (12.81 g, 0.072
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3" mxture was stirred. N, WCarbonyl diimdasole (2.82
g) was added to the reaction m xture. under .

i ce-cooling. The tenperature of the m xture was raised
fromice-cooling to room tenperature, and the m xture
was stirred for 67 hr. The m xture was pl aced under

i ce-cooling again, and 0- :J nethyl hydroxyam ne

hy dnethl w,hdeaéabﬂﬁ@)auaﬁﬂ)d\i&trbybdi(isxm][q)pyjl_amn B®1) and
(15.6, M) were added, The tenperature df the reactian

i x?}glroer()vl\)/aegz?ré?sg%%f P T S&:&ﬁ?ﬁga’ic? r%ogﬁr SRE ! Reer

t enpeelaitngr e thandkadie omi mixneewas s sta shreed wiioh WQnlker and dried
The(ﬁ@ﬁGﬁwE%f%%§ Rﬂﬁgﬁtﬂh ”%Qlﬁ&ﬁywﬁﬁé %Qgggigég’ ugggr reduced
saturated 14 aqueous sodi um hydrogen. carbonate

sol B¢ preThel g ebbasnddyersidas wd racredtadltized from ethyl
chl orof Qremcand,d he e t BaCAIRINeY afghMashed.;
with bri r?e_gﬁt% drihczlcef F%@%S%mwg ter&!\mi ch’t he sgfven?e ow
washefesor-akedeuifded sk educed pressure. The obt ai ned
resjduewas pyrified by silica gel MII=

chrlol?ratograp y tols give the title conmpound. (4.89 )

i n dPYRe{ye0 I"6lw,caPahel 5f o# M7 (2H, s), 5.38 (2H, s), 6.96 (2H,
1+ DNVR( DG 7 3y 8y 1,71963H, by a)eul. ﬁg’ﬂ 319 328, % HY = 5.5 nH2),

2,04 (3H, s),2.40(211,1,J-6.0 Hz), 3. 27(311,s), 3.33

(2|_§. 5 (24,’d, J = 8.5 Hz).

IR (KBr): 1721, 1680, 1524, 1473, 1348 cmt.
FAB-Mass m/z 584 (MH)?*

Reference Example 5
15 5—(N-benzyl-N-methylaminomethyl)-1-(2, 6-difluorobenzyl)-6- (4-
nitrophenyl)-3-phenylthieno[2, 3-d]pyrimidine-2,4 (1H, 3H) -dione
To a solution of the compound (80.00 g, 0.119 mol)
obtained in Reference Example 4 in dimethylformamide (600 ml)
were added ethyldiisopropylamine (27.00 ml, 0.155 mol) and
20 benzylmethylamine (18.45 ml, 0.143 mol) under ice-cooling. The
mixture was stirred at room temperature for 2 hr. The reaction
mixture was concentrated, and the obtained residue was
partitioned between ethyl acetate and saturated aqueous sodium
hydrogen carbonate solution. The aqueous layer was extracted
25 with ethyl acetate, and the organic layers were combined and
dried (MgSO;), after which the solvent was evaporated under
reduced pressure. The obtained residue was purified by silica
gel column chromatography to give a yellow oil (74.90 g, 100%),
which was recrystallized from ethyl acetate to give the title
30 compound as yellow needle-like crystals.
mp: 173-174°C.
elemental analysis value for CszqHygN40,SF,*0.5H,0
C(%) H(%) N(%)
Calculated: 64.45; 4.29; 8.84
35 Found: 64.50; 4.24; 8.82
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t,3 -6.0 Hz),3.60(211, 8),3.81. (3H, s),4.13-4.24 (411,
m, 5.00 (211, s),6.84(211,t,J7.8 Hz), 7.19-7,29(211,
m, 20 7.36 s).

i0

15

20

25

30

35

'H-NMR (300 MHz, CDCls;) [free amine] &: 1.31 (3H, s), 3.60 (2H,
s), 3.96 (2H, s), 5.39 (2H,s), 6.895 (2H, t, J = 8.2 Hz), 7.18-
7.55 (11H, m), 8.02 (2H, d, J = 9.0 Hz), 8.26 (2H, d, J = 9.0
Hz) .
IR (KBr) [hydrochloride]: 1719, 1678, 1597, 1520 cmt.
Reference Example 6
6- (4-aminophenyl) ~5- (N-benzyl-N-methylaminomethyl)-1-(2, 6—
difluorobenzyl)-3-phenylthieno[2, 3-d]pyrimidine-2, 4 (1H, 3H) -
dione
To a solution of the compound (3.00 g, 4.80 mmol)

obtained in Reference Example 5 in formic acid (30 ml) were
added 1M hydrogen chloride-ether (14.4 ml, 14.4 mmol) and 10%
palladium carbon powder (300 mg) under ice-cooling. The
mixture was stirred for 2 hr at ambient temperature under
normal pressure, and hydrogenated. The reaction mixture was
filtered through celite. The filtrate was concentrated under
reduced pressure, and the obtained residue was partitioned
between dichloromethane and saturated aqueous sodium hydrogen
carbonate solution. The aqueous layer was extracted with
dichloromethane, the organic layers were combined and dried
(MgS04), after which the solvent was evaporated under reduced
pressure. The obtained residue was purified by silica gel
column chromatography to give the title compound (2.41 g, 84%)
as white crystals.
mp: 205-207°C.
elemental analysis value for C3sH,gN4O0,SF,+0.1AcOEt-1.2H,0

C(%) H(%) N(%)
Calculated: 66.09; 5.03; 8.96
Found: 66.93; 4.94; 8.67
'H-NMR (300 MHz, CDCl3) &: 2.05 (3H, s), 3.56 (2H, s), 3.83 (2H,
br), 3.88 (2H, s), 5.36 (2H, s), 6.70 (2H, d, J = 8.8 Hz),
6.88-6.94 (2H, m), 7.21-7.31 (8H, m), 7.41-7.53 (5H, m).
IR (KBr): 1715, 1657, 1628, 1537 cm>.
Reference Example 7

5- (N-benzyl-N-methylaminomethyl)-1-(2, 6-difluorobenzyl)-6—[4-
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(211, d,J =8,7Hz), 7,50(211, d,3 =8.7Hz), 7.60(111,

| R(KBr) 1717, 1590, 1528, 1472, 1408, 1304 cm 1.

Ref erence Exanple 11 Production of
2-[(2,6-difluorebenzyl) (et hoxycarbonyl)am no]-5- 25

(4- ([ (et hoxyam no) car bonyl ] am no) phenyl ) - 4-1[ ( 2-

nmet hoxyet hyl ) (et hyl ) am nol net hyl ) - 3-t hi ochenecar boxy!l

i ¢ eximdthoxyureif®)ahes@l Jutdi-phenf ] tHie:nea ap Btdich yrd mBAi g9

of ference Exanple 10 in hanol (114 m) was added
N 5§§4dﬁ5m9ﬁ§o%%§°ﬁedécg%?°u nudog‘s(ls, 9 ni), and the
m xt ure ®asastdlntédnadt GOE tompSuBt (3. 0. gThe 41 xtl e obtained

was. coQl I erat.ur i N dr.och [ acid
(57 522 Er el ARk S PHE et Sl Pl g ey macea
Phet wisttayhedinesizddé was 1di- §8ohved iumdetrhamwiccandng, and the

t ol L t ve S. evapor d in.
Anhlif/i r gﬁéag? ano&%éo %dg@mlsgéégzg)%&gbg’ tlﬁ’g@r esi due,
andcatveny hadt Feirazopeotuct3 was16i§2 matodd. wIFheaddelt rattehe

masré&@%ﬁ@ﬂtﬁfﬁéﬂieto The temperature of the mixture was raised

from ice-cooling to room temperature and stirred for 42 hr.

10 The mixture was placed under ice-cooling again, and O-
methylhydroxylamine hydrochloride (7.02 g, 84.08 mmol) and
triethylamine (11.7 ml, 84.08 mmol) were added. The reaction
mixture was raised from ice-cooling to room temperature and
stirred for 3 hr. The reaction mixture was partitioned between

15 chloroform and saturated aqueous sodium hydrogen carbonate
solution. The aqueous layer was extracted with chloroform.
The extracts were combined and washed with brine and dried
(MgS04) , after which the solvent was evaporated under reduced
pressure. The obtained residue was purified by silica gel

20 column chromatography to give a pale-yellow solid, which was
recrystallized from chloroform-ether to give the title
compound (4.52 g, 80%) as white crystals.
mp:204-205°C.

elemental analysis value for CzgH31NsO4SF,

25 C(%) H(%) N(%)
Calculated: 64.75; 4.68; 10.49
Found: o6d.61; 4.67; 10.31

'H-NMR (300 MHz, CDCl;) &: 2.05 (3H, s), 3.57 (2H, s), 3.82 (3H,
s), 3.90 (2H, s), 5.37 (2H, s), 6.92 (2H, d, J = 8.2 Hz),

30 7.16-7.31 (94, m), 7.42-7.57 (5H, m), 7.63 (1H, s), 7.73 (2H,
d, J = 8.8 Hz).
IR (KBr): 3338, 3064, 1717, 1669, 1628, 1591, 1531, 1470 cm™™.
Reference Example 8
5-(N-benzyl-N-methylaminomethyl)-1-(2, 6-difluorcbenzyl) -6-[4-

35 (3-methoxyureido)phenyl]~3-phenylthieno[2, 3~-d]pyrimidine-
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dryness, and the obtained residue was tratprat.ed wth
anhydrous ether, collected by filtration and dried to
give the title conpound(4.43 g).

1H NVR(0DO013) 8: 1. 17(3H, hi s), 2.45(311, a),

2_81(211,brs), s 3.28 (3H,s),3.55 (211, t,J - 4.8

Hz), 3.82 (311, s),3,92(211, s), 4,10-4.35(211, m,

5. @6¢2His}H) -dione hydrochloride

10

15

20

25

30

35

To a solution of the white crystals (38.34 g, 57.42 mmol)
obtained in Reference Example 7 in dichloromethane (800 ml)
was added 1M hydrogen chloride in ether (100 ml) under ice-
cooling, and the mixture was stirred at the same temperature
for 10 min. The reaction mixture was concentrated under
reduced pressure, and the obtained residue was recrystallized
from methanol-ether to give the title compound (40.0 g, 99%)
as white powder crystals.
mp: 182-185°C.
elemental analysis value for CsgH3ziN5O4SF,HC1:0.5H,0

C(%) H(%) N(%)
Calculated: 60.63; 4.66; 9.82
Found: 60.45; 4.68; 9.62

IR(KBr): 3440, 3042, 1713, 1665, 1628, 1593, 1539, 1473 cm™.
FAB-Mass m/z 668 (MH)"
Example 1

Using the compound (100 mg) produced in Reference Example
7, lactose (165 mg), corn starch (25 mg), pelyvinyl alcohol (4
mg) and magnesium stearate (1 mg), a tablet is produced
according to a conventional method.
Example 2

Using the compound (100 mg) produced in Reference Example
8, lactose (165 mg), corn starch (25 mg), polyvinyl alcchol (4
mg) and magnesium stearate (1 mg), a tablet is produced
according to a conventional method.
Example 3

Using the compound (1 g) produced in Reference Example 7,
lactose (197 g), corn starch (50 g) and magnesium stearate (2
g), a tablet is produced according to a conventional method.
Example 4

Using the compound (1 g) produced in Reference Example 8,
lactose (197 g), corn starch (50 g) and magnesium stearate (2
g), a tablet is produced according to a conventional method.

Reference Example 9
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6,82 (2H, t,J - 7.8 Hz), 7.16 (211,d,J
-8.4Hz),7.22-7.35(11-1,. m,7,60 (2H, d,J = 8.4 1408
Hz), 8. 00-8,50 (211, br). TR(KBr):1713, 1605, 1528, 1472,
14 Reference Exanpl e

10

15

20

25

30

35

Production of 2-[N-(2,6-difluocrobenzyl)-N—
ethoxycarbonyl]amino—-4-[N-(2-methoxyethyl) -N-
methylaminomethyl] ~5- (4-aminophenyl) thiophene—-3-carboxylic
acid ethyl ester

To a solution of 2-[N-(2,6-difluorobenzyl)-N-
ethoxycarbonyl]amino-4-[N-(2-methoxyethyl) -N-
methylaminomethyl] -5~ (4-nitrophenyl)thiophene-3-carboxylic
acid ethyl ester (12.43 g) (JP-A-2001-278884, WO00/56739) in
ethanol (315 ml) were added 2N-hydrogen chloride/diethyl ether
solution (21 ml) and 10% palladium/carbon containing 50% water
(3.73 g), and the mixture was vigorously stirred for 1 hr
under a hydrogen atmosphere. The filtrate free of the catalyst
was neutralized with aqueocus sodium hydrogen carbonate
solution, after which the solvent was evaporated. The obtained
residue was partitioned between ethyl acetate/water. The
organic layer was washed with saturated brine, and dried over
anhydrous magnesium sulfate. The solvent was evaporated under
reduced pressure, and the obtained residue was purified by NH-
silica gel (manufactured by Fuji Silysia Chemical Ltd.)
chromatography to give the title compound (11.44 g) as an oil.
'H-NMR (CDCl3) &: 1.12-1.30 (3H, br), 2.05 (3H, s), 2.39 (2H, t,
J = 6.3 Hz), 3.27 (3H, s), 3.32 (3H, t, J = 6.3 Hz), 3.59 (2H,
s), 3.78 (2H, s), 4.20 (2H, q, J = 7.1 Hz), 4.10-4.23 (2H, br),
5.00 (2H, s), 6.66 (2H, d, J = 8.6 Hz), 6.84 (2H, t, J = 8B.2
Hz), 7.18 (2H, 4, J = 8.6 Hz), 7.15-7.30 (1H, m).
IR (KBr): 1717, 1626, 1609, 1472, 1406, 1300, 1246 cm™.
Reference Example 10
Production of 2-[(2,6-difluorobenzyl) (ethoxycarbonyl)amino]-5-
(4-{ [ (methoxyamino)carbonyl]amino}phenyl)-4-{[ (2-
methoxyethyl) (methyl)amino]methyl}-3-thiophenecarboxylic acid
ethyl ester

To a solution (113 ml) of the compound (4.89 g) of
Reference Example 9 in dichloromethane was added N-
ethyldiisopropylamine (3.06 ml) under ice-cooling, and the

mixture was stirred. N,N’-Carbonyldiimidazole (2.82 g) was
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12 Production. of
N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

nmet hoxyet hyl ) (et hy1) ami no) net hyl ) - 2, 4-d. i oxo- 3- ( 2- pyr

i di nyl) -

1,2,3,4-tetrahydrothi eno(2, 3-dj pyrim di n-6-yl)pheny/) -

N - nmet hoxvurea 15To a solution of the conpound (607
ng)adoletiat meiche ireaRefer enceuExampiqr Iteapndoling. The

2-am i di i_n . wer e

di eEEtEﬁBylgg%glgﬁéo%ﬁoéézﬁlé{lgg%uzgfsw%;:r%l#%d%}om 1ce %%g§gng to room
Netteybdic f sopr opylamhaenix:284epbys stHerpixfor ee'was. The

. t. td df
adual,Ly warnrd tg 2%19%1?8&%@85@11 g%agggn,s ddd gd Tor

gr
13 hr, after which reaction fure was
garmeithy dhedr orneen kydndchaceid el wates) Atk Nor gani ¢

| aygh as: washed  sHecessisvel ¥ Wt wvakgrqandysatyrated, o of
i e

brine and dri egover anhydrous sodiumsulfate. The
r edifGuEcdBt imadxpyrevegsorat Fag taee debverrlipgdep room

feQﬁﬁ@@:Qf@&éH%ﬁd“@ﬁeQMH&%E¥ A i ddied BYror 19 hr. The
am nopropylsilica 25 (manuf actured by FuCi:I Silysia
g

el
Chén¥ésFe L{aP )Paéﬁﬁgmeeﬁg PEHHFSn THE osbEarpet ¢ sgderated
amAdeebos RdB54 (E.T%air&@&q dizssohyed d1uet BANOhE2SmRous layer

m), a solution 96 ) of 28% sodi um et hoxi de in _
nmetian 6K L HREE 4l deqh HHETH xanft éPRa8*s¥3Gtedene combined

r oomdt eapeEatii® boind Sy dribe Moy & MaSr which the
neutralized with 1IN 30 hydrochloric acid (1 m), the

sol PNt e evAFBPat B WG r hetesi aueshyss: The obtained

parddstiboaech heiweene@ttiy|siaces ajel Wat efin dJh@mertganighy to
ayer aturat ed

| a) washed successiyely w th water and $
Br 1@ ahie dF T etf SVBPCRRy b 6l ot Ui StAT HER1 gt anel forn.
r eshemer ofofpai ped:by . eyapr,abi-8y, thesosqbuent, undek. 9 nz),
redigad BEossUr & e (33 PUrLT LG BY,aT nPREORY]STLICE 55z,
t, J =6.0 Hz), 3.60 (2H, s), 3.8l (3H, s), 4.13-4.24 (4H, m),
5.00 (2H, s), 6.84 (2H, t, J = 7.8 Hz), 7.19-7.29 (2H, m),
20 7.36 (2H, d, J = 8.7 Hz), 7.50 (2H, d, J = 8.7 Hz), 7.60 (1H,
s).
IR (KBr): 1717, 1590, 1528, 1472, 1408, 1304 cm’.
Reference Example 11
Production of 2-[(2,6-difluorobenzyl) (ethoxycarbonyl)amino]-5-
25 (4-{[ (methoxyamino)carbonyl]amino}phenyl)-4-{[ (2-
methoxyethyl) (methyl)amino]lmethyl}-3-thiophenecarboxylic acid
To a solution of the compound (4.81 g) of Reference
Example 10 in ethanol (114 ml) was added 2N sodium hydroxide
solution (18.9 ml), and the mixture was stirred at 60°C for 5
30 hr. The mixture was cooled to room temperature, 1N
hydrochloric acid (37.8 ml) was added, and the solvent was
evaporated. The obtained residue was dissolved in ethanol and
toluene, and the solvent was evaporated again. Anhydrous

ethanocl (30 ml) was added to the residue, and the inorganic

35 product was filtrated. The filtrate was concentrated to
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Silysia Chem cal Ltd.) chronmatography (45 a;

devel oper; ethyl acetate/hexane:7/3-,ethyl acetate)
and recrystallized fromTHE --ethanol to give the
title conpound. (210 utg) as colorless crystals. 5
emental analysis for C31Li 011605SE Cal cul ated: C,
58.48; H, 4.75; N, 13.20, Found: C, 58.46; H, 4.68; N,
12. @3jnek%; iaINNR}(eCBﬁﬂ.&)ne&I r2s18ud 3k t&htuﬂaﬁé&i @21113,

4

oy R0u g 05 e Slpv i Bt o i (e Dpgyive e
6. 9111t(12139mp9un]d 44843 k), 7.24-7.40 (41-i, n). 7.53
gi%l%l Nasi (J T 8 4 Hﬁ) 1&1:(3%& ;L £E4é 7(3§8H§ He .81 (gﬂ brs),
& 6728 agH( m r@ 55 R2BKIEI 1) = ZH?B?HZ)]_ﬁ?ZL 8215951 463®.92 (2H,
146 f 1 roduct i

{l %@ %r%%nzﬁf(ﬁ{;hw )6E>rfn§no) Bt it 7 iz;{’zo%_‘& R
o de{ﬁrdﬁénz@hl)J% 8- di ¥X0- 3~ L2=DyFi d(llthlyll)l},l .63, 42H, d, J -

8 N' - et h

tetga;;hyl%ot@l@pcg[ 39 1?1][11“ onn}%o&rﬁ% Wi %LBE?”VEQOS 1088 N9 472,

Xvur ea To a so
N- HeAPBy EoRE et hy 1ami nonet hy 1l -

N (ReBrdhEb ugrobaneybl - N av

et hoxycar bonyl | am no- 5- &4 (3- met hoxvur ei do) phenyl Jthio
ph&r@d@sté%m&w Si(@-4kT &/ (29401 epr@ergyinivod) ( EARd

2- &ﬁ@tﬁ@ e am1no o) gk By idin )
s dded etg g*?s(g%%gﬁ i né%ét@%ls)m@4 dELB &ﬂ'ﬂ:(‘éefﬁ Ldinyl)

di et’HyP: y*é%ﬁ%b’%ﬁ %&I@[@@%@]wmeden ﬁ-rml)pheamw ﬂh’
m xtdthex\pasestirred at roomtenperature for 3 25 days,
An aqueous sodi um hydrogen carbonate sol uti on was

Bdded, the #is@ltdohelt dxer serRe i t180dt Ryl ktetase,in
gnohetﬂweaégaﬂruaﬁnﬂl@yﬂ aiﬂilsfzw@ﬁhﬁ&%wltdinbri (De2 m@f)t €k DMF (10
rying over esiumsul fate, the mx

corey ntwleﬁ?e%é%%géille?;g‘]d]u cygnopheddifte, (3Ad If‘gﬁe a|n€s.’i“due
wase iy df i esbAp aiahi €@ @%'4 60} umhaomﬁmlmmwgrgﬁaﬁan
(elvyat e, el hyoo acet at e obt ai_ned

e_an e
& MAs - di Se Bt vEPT tﬁfﬁt hgﬂ%lsilﬁ ﬂ%l Nodphngr which
mtﬁmlrdectzoroamxgpremaﬁs mt)tﬂkﬁﬁacﬂﬁéedeed\fdteﬂyl
sti Qom Lemper at ur for 5 r he i xt ur e .
con‘_i[:('reeﬁtrzl ?3 e&a{e eu }?al 20 Wi TH INRY of Sé}?ﬁ SC%%Sld’mqy BEES
andvadetrr ant eshtwiraliel: rigtehyphd adeteat @vefhmlwcgmmscsodlum

| aygﬂif@@é.vwﬁﬂgegegi&Jb %BEaned‘ﬂy %gaporating the solvent under

reduced pressure was crudely purified by aminopropylsilica gel
25 (manufactured by Fuji Silysia Chemical Ltd.) chromatography.
The obtained crude amide form (350 mg) was dissolved in
ethanol (25.5 ml), a solution (196 mg) of 28%-sodium methoxide
in methanol was added, and the mixture was stirred at room
temperature for 15 hr. The mixture was neutralized with 1N-
30 hydrochloric acid (1 ml), the solvent was evaporated, and the
residue was partitioned between ethyl acetate/water. The
organic layer was washed successively with water and saturated
brine and dried over anhydrous sodium sulfate. The residue
obtained by evaporating the solvent under reduced pressure was

35 purified by aminopropylsilica gel (manufactured by Fuji
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over magnesium sul fate, and concentrated under reduced
pressure. The residue was purified by NHsilica gel
(manufactured by Fuji Silysia Chemical Ltd,) colum
chromat ogr aphy (eluate; ethyl acetate) to give the

title 5 compound (1_59 g, 63% in a. pale-yeliew

anor phous form R-NWH(lot.13) o: 2.05 (311, s), 3.56
(2H3ilgsia3ciBniBllnts8)) ArBfat@ddapts) ,(45. 34 déﬂdiobéﬁ) ,ethyl

6 91 Q:glg%gléxaflesg/g—ﬁ'_%&} Z(?elg%tcé 911 %rrgq})allaizﬁ from THF-

(I Hithdinolj te @i, the 7t Hz)e, cBmPBo8nd 5( 2(1])|-lmgn)as ic®lorless
e%légttall anal ysis for C351-130F2S2 Cal cul ated: C,
4 52; N, 12.57. Found: C, 62.72; H, 4.31; N,
1’2 efll@menpaJL?@naﬂB@l@ tRefariat®sBanpl e 14 |s

P f i l)-5-
E%ih%ig?ne%o)ér\rl-e%% ﬁ% ég4qd?gxoﬁgr]%g g;% Zjl hyll-1, 2,3,

4- Found: C, 58.46; H, 4. 68 N, 12.93.

teta r e i mdi p-6s5Yy henyl ) - thP
lﬁfl alie %d}'ll IIIeéa SO u 16n “of ?hgz c{)z)l'lpogﬁd“lI 1|\£5$§arTE P 220
2 383Hnm§l)) %f43Re(f2@v ehcel E—xém@l Bz13 3 @Oeﬂﬁ&ncﬁ) (4308ibd y2H,

Y)ﬁf& ddeds;dN A0 hydrochlarigyacid £ L %11 @?)d 0%, - ~7.40 (4,
pal | a | uni car bon cont ai ni ng 50/o wat er 3 g an
thé“) M Xt-0Be (Wbs | gor oA yizdti Yred b QO Lﬁr— lﬁwdeﬁzhr 7.65

hydragen) at pogphaie. adher U ht sagge, f1 genof té“eaﬁ%t 8bysin, m).
was neutralized with I'N agueous sodium hgér oxi_d

sol 1t i (&RT) af t Y wiPéhr thdlsollvétt WS ev %r%i‘ted The

obtrd medndd E)&gﬁgiléelgvas partiti oned between et hyl
acetate/water, and the organic |ayer was washed with

Eat (HOSEG1 BF ote N dAd (T | & 6Vemainthid ABhEC Hehedi) o (2

s ul dﬁl@orbﬁdﬁi;alr)e-du @eﬁld}fcﬁ&il@ﬁepv%’flhﬂr@@) ngh Iyas

ora nd t al ng 0] I Was wasne

d| etHy® ¥gﬁ% Q?Vg ‘%]f?é(rtlf“tl e COIdERE"Y 980" nﬁlEtg‘i%urea
as so a pal &- yﬁldtﬁmp(ﬂfﬂjaﬂ oli- N\/R(-lblahik?l B 2,34 (3H

)l adond 2 2, b R R, 0,02
20]ﬁﬂhdﬁ&pafb@hyiﬂﬁmABOJEPK&LﬂB—mdthdkyun@l&o}ﬁbenyl]thlophene—B—
REfégf%y%§lE§%ﬂEkF(}§4O g, 3.76 mmol) and 2-aminopyridine (1.06

g, 11.28 mmol) in DMF were added ethyldiisopropylamine (1.05

ml, 6.02 mmol) and diethyl cyanophosphorate (0.86 ml, 5.64

mmol), and the mixture was stirred at room temperature for 3
25 days. An aqueous sodium hydrogen carbonate solution was added,

the mixture was extracted with ethyl acetate, and the organic

layer was washed with brine. After drying over magnesium
sulfate, the mixture was concentrated under reduced pressure,
and the residue was purified by silica gel column

30 chromatography (eluate; ethyl acetate) to give an amide. The
obtained amide was dissolved in methanol (40 ml), and sodium
methoxide (2.03 mg, 37.6 mmol) was added. After stirring at
room temperature for 5 hr, the mixture was concentrated,
neutralized with 1N hydrochloric acid, and extracted with

35 ethyl acetate. The organic layer was washed with brine, dried
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35 Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
et hesyet hydi.

(et hyl ) ami no) net hyl ) - 2, 4-di bx0- 3- (2-pyridi nyIIl 2,3,4
-tetrahydrot hi eno[ 2, 3- Al pyri m di n-6-yl)phenyl)-N -

met hoxyur ea To a solution (4.3 m) of the
conpound (251 ng) of Reference Exanple 14 in DMF were

adde@ r2me ﬁgﬁﬂbﬁlth§£&éﬂ|d$@ ¢ddded @@k ed under reduced
N- et hyl di | sogr opyl am ne é245 ulsfi)J1 and potassi um i odi de
(1G’feﬁﬁ)‘rean DE hESHiure S wais stierr BY M~ 60CCR 0724

hr . (mbhe f&eaetddoBy X Urs 1Wasa paidnildagnedd betswaennet hyl
dtheo c layer was washe

acet at e/ wat er r
PRI s SR RS A Rl P REAR
suldoabeund hel .sespduesoptiai aegdaby-yemapar alhdaﬂglduheform.

(raHaRSE R0 By Pap? Giyeva erdhi oy Bla g-02 (9, =), 3.8

chr mat egr aphy; (45 obrdevel.operzH etthyll = 8.0 Hz), 7.1-7.45

SO SO L) PRSI B T O T,

colobrH és8 Kz)yst’abs. (& entnt al =anal,ysi.§ Hmr, 8.7-8.75 (1H, m).
1E E2- ulated.: C, 59.01; H,

]gg ge?eﬁ%%ég §§f§55ng‘> @g%@@ %H 5.1:37 N, 12.55.

1- CalwhEat@DCAL.3520864 . H,3 4(.SE; ¥, 12.576.9 Hz), 2.15

é?gyo'@)hf % af %%H(gH"} 17y 1%&{62)3 303?2£|2Hbr25 T

3. 81 (13B-182°C. 5 34 (2H, brs) 6.91 (2H, t, 3 = 8.1

m)Refgr;gcé@;a o 7427-7,32 (11-1, n), 7.35- 7,41
(2 A d, 3= 8.4 W), 763(1H s), 7.64

2 Hi’roalucgl&n 8>f4 NeAY T (V- 6 G EiElersobenayl) 295+, 7.5

Hz Ho Q XO4 8 . 1317,
S ey 8,8 88 FBAR U I

ConFSaREY LA RGP [Br %d%Hé’&lmhdRé‘f%rYéﬁ eéewhhﬁi € me%hoxyurea

To a solution of the compound (1.59 g, 2.38 mmol) of
Reference Example 13 in ethanol (40 ml) were added 1N
20 hydrochloric acid (7 ml) and 10% palladium/carbon containing
50% water (0.63 g), and the mixture was vigorously stirred for
20 hr under a hydrogen atmosphere. The filtrate free of the
catalyst was neutralized with 1N agueous sodium hydroxide
solution, after which the solvent was evaporated. The obtained
25 residue was partitioned between ethyl acetate/water, and the
organic layer was washed with saturated brine, and dried over
anhydrous magnesium sulfate. Under reduced pressure, the
solvent was evaporated, and the obtained powder was washed
with diethyl ether to give the title compound (980 mg, 71%) as
30 a pale-yellow powder.
'H-NMR (CDC13) &: 2.34 (3H, s), 3.78 (2H, s), 3.82 (2H, s), 5.38
(24, brs), 6.92 (2H, t, J = 8.2 Hz), 7.2-7.8 (9H, m), 7.92 (1H,
dt, J = 1.8 Hz, 7.6 Hz), 8.72 (1H, d, J = 4.8 Hz).
Reference Example 15

35 Production of N-(4-(1-(2,6-difluocrobenzyl)-5-(((2-
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12, lactose (165 ng), corn starch (25 ng), polyvinyl

al cohol 30 (4 .ng) and nagnesium stearate (1 ng),

tabl et is produced according to a conventional method.
Exanpl e 6 Using the conpound (100 ng) produced in

Ref erence Exanpl e 15, lactose (165 ng), corn

starch (25 ng), polyvinyl alcohol so (4 ng) and
mageiesixyrt By Enfmattdy( lamiy)q) methab) €1, 4—shm<oe|3reéﬁ-pyr1dlny1) -

accprdi-n
|ﬁgéjt3hg %%%%bhﬁ%g\é?ﬁﬂr?g]?ﬁ oggi%)g!d lml er ncpe el?)YaRrp]I\]e
12, mé¢t@ergsee€ 197 g), corn starch (50 a) and nmagnesi um

stearateq(?2 S uglgnt ?P'ftmlé oPr%fﬁ&ﬁg’ %ﬂgmﬁﬁ (?jlf

conventi ona
(51 %fegﬁ@@ac@eamMeRéﬁ emarm@“ Bragpidders 2 Ieab@asae:h(ylgﬂlonde

r . i rate
tabf1C4q ng§pro ?&ggé’g%‘%%’?}ﬁ)gﬁ@gg% ons\sl(séﬁ ionaIp(O%atS%i%m iodide
i sl hidl/stmgi al agipdhiecabktutey was stirrfre agr €A%t foe 24 hr. The
OV U itQBn| ﬂm@ﬁeomaé%afﬁ%lbﬂea rbéwere% tendd ldZabtOMater,

or enbryo transfer- process of present I nventi on,
whi BH CORPPTEEL ca lakBhpER weﬁbe@dﬁﬁawetﬁa@t% bgine, and

GO NRERI 8pL A z£rﬁ1y%i§%h§9s$&ruﬁ08‘§1§é‘$@90@hétfé?s,'l%{ﬁta' OPrain®d by
lowis toxic, permts oral adm nistration, and has a

S upRTARGI A R b‘i}’(eolsﬁ’liéﬂ‘éd‘tasoﬁuﬁ%%’n@é% (e ABIDPRIEIRYA S Hica gel

i N \dni@atebtdd IZAFLON i RARN YiRedTANSTeE. PracesStography
That is, the premature ovul ation inhibitor for use in

in (A% 96 FeYe1IRSF4t PERY brRCerBES A TraisPdrTH/dd esandf

t herep:rr@@elllfzecﬁ firBMeéTttHlﬁn acwbh € {COMARESEBe & itle compound
non iC cqﬁr havi n | gonadotropi n rel easi ng
For 9antago eésa%ﬂs 1Shas a superior Gn.B.H

antea]g;m‘e’ehsu CarxCllyisQB, £65 d3gw2m@g<$'1@2 oamlccb@c superior in
?pﬁwgrﬁ%gég:éde%cg?c%fsg %E?t@aﬁt@be ‘saf els;aglsleldt%/or
pr onmitridn. g, 059 aslsi 8t i hgld:nNyi 112055hert| [ zat| on or
the it faRaL Al 3 an Phnihi tor 1 e p ei%"&ﬂr ), 2.63
pnverti on Vs easy Hahd %ﬁﬁpl(éﬁr q, J = 6.9 Hz 3.44 (2H, t, J
= 6.2 Hz), 3.80 (2H, brs), 3.81 (3H, s), 5.34 (2H, brs), 6.91
(2H, t, J = 8.1 Hz), 7.19 (1H, s), 7.27-7.32 (1H, m), 7.35-
7.41 (2H, m), 7.53 (2H, d, J = 8.4 Hz), 7.63 (1H, s), 7.64 (2H,
d, J = 8.4 Hz), 7.88 (1H, dt, 0 = 1.2 Hz, 7.5 Hz), 8.68 (1H,
25 dt, J = 0.9 Hz, 4.8 Hz).IR (KBr): 1717, 1674, 1591, 1530, 1460,
1329 cm™*.
Example 5
.Using the compound (100 mg) produced in Reference Example
12, lactose (165 mg), corn starch (25 mg), polyvinyl alcohol
30 (4 mg) and magnesium stearate (1 mg), a tablet is produced
according to a conventional method.
Example 6
Using the compound (100 mg) produced in Reference Example
15, lactose (165 mg), corn starch (25 mg), polyvinyl alcohol

35 (4 mg) and magnesium stearate (1 mg), a tablet is produced

87



This application is based on a patent application No
2005- 212973 filed in Japan, the contents of which are
incorporated in full herein by this reference. d ains
1. Use of a conpound represented by the formula " 2 ¢
3 hi R30 RONO wherein R1is Cl_4 alkyl, R2is
(1) Ci1-6 al kyl optionally having substituent(s)

sel otcedihpone (al'cpnaehyidmexyhegnedip, (2') Cl-4 al koxy,

(3 /kart- :to carbonyl, (4') di-Cl_4
al k%/’fa%g?ébgrmyi, (5") a 5- to 7-nmenbered

ni t r ogefséont Hieanicrgrheter@cytl progpasyp in(BeJer@hce Example 12,
al kyl - b nd ) g 2) - l oal >
o RPN, bl ottty {2 ehaptitlrace
non®-.CE_4ablkly|iscarbdwsddamcaording to a conventional method.

Example 8
Using the compound (1 g) produced in Reference Example 15,
lactose (197 g), corn starch (50 g) and magnesium stearate (2
g), a tablet is produced according to a conventional method.
10 Industrial Applicability
The premature ovulation inhibitor for use in in vitro
fertilization or embryo transfer process of the present
invention, which comprises a nonpeptidic compound having a
gonadotropin releasing hormone antagonistic action, is low
15 toxic, permits oral administration, and has a superior
inhibitory effect on premature ovulation in in vitro
fertilization or embryo transfer process. That is, the
premature ovulation inhibitor for use in in vitro
fertilization or embryo transfer process of the present
20 invention, which comprises a nonpeptidic compound having a
gonadotropin releasing hormone antagonistic action, has a
superior GnRH antagonistic action, is low toxic, and is
superior in oral absorbability, action sustainability,
stability and pharmacokinetics. Thus, it can be safely used
25 for promoting or assisting in vitro fertilization or embryo
transfer process. In addition, production of the premature
ovulation inhibitor of the present invention is easy and
simple.
This application is based on a patent application No.
30 2005-212973 filed in Japan, the contents of which are

incorporated in full herein by this reference.
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15 (3) a 5- to 7-nmenbered nitrogen-containing
‘heterocyclic group optionally having substituent(s)
selected from (1') halogen, (2') a hydroxyl group,
(3') C11_4 alkyl and (4') C4-4 al koxy, (4) phenyl
optionally having substituent(s) selected from(1')
hal ogen, (2') Cl..4 al koxy-Cl-1 alkyl, (3") nono-ClA
al kyl car banoyl -C1, 4 al kyl, (4') Cl-4 al koxy and (55)
nono- C1-4 al ky-1 car bancyl - Cxidiakkoxy or (5) Cl.-4
al koxy, P.3 is Cl-4 alkyl, R4 is (1) a hydrogen atom
(2) Cl-4 al koxy, (3)C. 10 aryl, (4) alkyl-NCl14

al kyissd fognyl amigtand( bpedeydedaxyy tgreodprosla (6) a 5-
to 7-menbered nitrogen-containing heterocyclic group
optionally having s t\i tent (s) selected from (1)
(co, (2') Ci1-4 alk @ﬁiﬂ ) hydroxy-01 4 al kyl, (4")
01 4 alkoxy-cargon i, (5!) nmono-Cl_4 al kyl -car banoyl
and (6') Cl1-4 & sul f oQyl , is an integer of 1to

4, (pr%i ﬂﬁd t hat wh
substi thent ( pe a 5- to 7-nenbered

ni £ EF ogyclic group optionally
havi ng sllbsti tTent (sP seNect@d. from (1) oxo, (2)
hydroxy-QL_4 al kyl, (3) Cl-4pal koxy- 10 carbonyl, (4)
nmono- C1_4 al kyl - car banoyl| and (5) Cl1-4 al kyl oul fonyl)
or a salt thereof or a prodrugyht hereof for th
production of a premature @ gtion inhibitor for in
vitro fertilization or efryo transfer process, 15 2.
The use of claim1l, wherein the inhibitor is an oral

Rr eparat on. 3. Use of the conmpound as clained in
claim1 fot the manufacture of a nedicanment for use in
i nR/i ¢ &F1fePtkYtzati on 20 or enbryo transfer process

i nghestreatnment of infertility. 4. The use as cl ai ned

in claim3, wherein sai.d conpound. c ' S lected from
norpepEl-di Lo BBk AV FR" B G RBaST Fap A o] of Basi g
hor noneaanf@geRlsyieumctiRon. iy alkoxy, (3') Ci., alkoxy-
10 carbonyl, (4’) di-Ci.4 alkyl-carbamoyl, (5') a 5- to 7-membered

S A 1 spphenyl optionally having

nitrogen-containing heterocyclic group, (67) Ci-a alkyl-
carbonyl and (7') halogen,

(2) Cs;.g cycloalkyl optionally having (1’) a hydroxyl group Or
(27) mono-Ci.s alkyl-carbonylamino,

15 (3) a 5- to 7-membered nitrogen-containing heterocyclic group
optionally having substituent (s) selected from (1’) halogen,
(2') a hydroxyl group, (3’) Cia alkyl and (4') Ci.4 alkoxy,

(4) phenyl optionally having substituent (s) selected from (1’)
halogen, (2’) Ci.q4 alkoxy-Ci, alkyl, (37) mono-Ci.4 alkyl-

20 carbamoyl-C;.q alkyl, (4') Ci.a alkoxy and (5’) mono-Ci-4
alkylcarbamoyl-C;-4 alkoxy Or
(5) Ci-4 alkoxy,

R? is C;.4 alkyl,
R* is (1) a hydrogen atom, (2) Ci alkoxy, (3) Cgio axryl, (4)

25 N-Cj.q alkyl-N-C;., alkylsulfonylamino, (5) a hydroxyl group Or
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(6) a 5- to 7-membered nitrogen-containing heterocyclic group
optionally having substituent(s) selected from (1’) oxo, (2')
Ci-s alkyl, (3’) hydroxy-Ci., alkyl, (4’) Ci.4 alkoxy-carbonyl,
(5') mono-Ci.s alkyl-carbamoyl and (6') Ci4 alkylsulfonyl,

q is an integer of 1 to 4,

(provided that when R? is phenyl optionally having
substituent (s), R* should be a 5- to 7-membered nitrogen-
containing heterocyclic group optionally having substituent (s)
selected from (1) oxo, (2) hydroxy-Ci.s alkyl, (3) Ci.s alkoxy-
carbonyl, (4) mono-Ci-4 alkyl-carbamoyl and (5) Ci-4
alkylsulfonyl) or a salt thereof or a prodrug thereof for the
production of a premature ovulation inhibitor for in vitro

fertilization or embryo transfer process.

2. The use of claim 1, wherein the inhibitor is an oral

preparation.

3. Use of the compound as claimed in claim 1 for the
manufacture of a medicament for use in in vitro fertilization

or embryo transfer process in the treatment of infertility.
4. The use as claimed in claim 3, wherein said compound

comprises a nonpeptidic compound having a gonadotropin

releasing hormone antagonistic action.
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