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Technical Field The present invention relates to a

pharmaceutical use of s a nonpeptidic conmpound havi ng

a gonadotropin releasing h ey goni stic action,

and specifically relates to™a premature ovul ation

i nhibitor for PBEMAWURE OVULATION!PREVENTINE GAGENTDryoO

transfer process. Backgroun? Qfahge_l vention 10

Secretion of anterior miﬂﬁ o is regul ated

by perrihesadsdiad NoRemtSes eladtidsomd s pdaidnseeutical use of

hornone target organs and releasing or inhibiting

rﬂ‘)rl?ﬁﬂiée}é(‘h’é%é? rARIUNG ds 1o Pgivd aglodeP isr €eleasing hormone
' ; o t ‘halyani S i

R ¢ R P h PRI ARE4TY, 5o 1R80%6%! Bremature

hyypot dtad comuisyh A todr 101t hseupgpedmenyecoffeamtidrizetion or

pituitary. retof ore, 9 kinds of hornobnes have been

&ﬁ%%¥?ﬁ§?§QF RF BRUSHR as hypot hal ami ¢ hor nones, for

exanpl e, thyrotropigackfictad & aTanenhtRbh,
gonadotropin rel easin ornmone {GhRH. also referred

to as IIREHi K hPhor L qre PG o hegReneL Ais2gegulated by
3 orahdh f L Gt Mollalel Jaealy

E?%Jﬁ%d to h@%%éesést elr ornnnglggk'on éﬁ% ?%éﬁbﬁﬁetarget

Ve igarex eptdrise l eggigigl ere d rthd Hig ipge derimone: t(thereinafter these

nterior pituitar and _.anal.yses .of receptor gene .
RRATR ProHIE TS (A L edd Fod 8 oEhdSe Aol WBRELa1anic
M Crrdtess Nich AGE QPri gty ,spaitidFllcagadindt seereedagebinst
speci fic and selective to those receptors will control

%ﬁ?@ﬂﬁxﬁWﬁﬂQhﬁ%FI¥QQH&RQ§Iaﬁ@IW@g@Wa?@t§§ép€tPéHU1tarY-

Oler U £5A0F PILHAAIY MRS HERRSBANENLLYr kB to be
antagoni st 'or agonist is expected to prevent or treat
dhverEs aejumsitalenic hosmoaeser ifor pixampfla;y thyrotropin

es. 30 VWO0/5 and W04/ 067535 di scl.ose, that .
T ERiq ahraoe, CaE Ty SRS el PRt LeAe4d0nPerTpRe (GnRi:
uskd ol reéffe fedigentad drut dite Z3hePp hyrawne eelbkedhGeAbrmone (LH-
of sex hornone dependent cancer rostate

cBiflcler ,and érh%ehé%ﬁrceFbeﬁﬁeagpoga_ﬁig#lgébh&m@raﬁ are assumed to
tdire s £1thdir AR QdVIRSY RndSitke 4LgLI Bl kBERLEOrs

35 ‘endonetriosi s, precoci ous puberty, anenorrhea,
prarevdared|ta be present in the anterior pituitary, and

analyses of receptor genes, including those of human, specific
to these hormones are ongoing. Accordingly, an antagonist or
agonist specific and selective to those receptors will control
action of hypeothalamic hormones and regulate secretion of
anterior pituitary hormones. Consequently, the antagonist or
agonist is expected to prevent or treat diseases dependent on
those anterior pituitary hormones.

WO00/56739 and WOC4/067535 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, precoccious puberty, amenorrhea, premenstrual
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syndronme, nultilocular ovary syndrone, acne and the
like; a reproduction regulator for nmales and fenal es
(e.g., birth control agent, nenstrual cycle

fggg}j%faé ﬁhft%lo@ul&?n&y Py VG- SHdld dHe BHLSLHRN A ike; a

an ovulaiion 5 C|ng agent” for females; an
i méprbdhctyonheegpyaagenfq:r amllesmsarh Senales rleygd.at drirth
for neat qual rover for at ,
S RaTonsknl, ohovaftiel | dye TR et Hah T
heshapdeyptiokddrigr fonfiRiles | atzyd tf@ﬁumsn;t anJS:BILﬂfaﬂJmn
vitro fertilization iois on the rise, is used fo
5| APERELRE BaEPEnfSr wieRales |%tb|%fhf%%lel %éﬁ?efapy agent; and

endoggt E 230§, rgéhgg&?rﬂ)@ » afthd BPET AN e | cfim}itﬁ'l%prover

other in ert| unknown cause. In in vi
f éori ediblleomeat, t andt aeptowthr prometer i for arhewchmrin the

C i,ned_.use of clom phene citrate and HVG
e T R RBRBHR T S B hadot ropt my i ngl 6
adni ni stpat iafeot ity teesabpdusseodfim WAttt fertilization
agoni st and HM5 and the like is perfor d to mature

wt Pré eacﬂl@ résfer A y1S #9994 QK dadisr tidg mRtdeRk Soith
?Eéﬁ gBE'HFESaSQn OR&HhE + Fos i ANSY %ﬁﬁéé?%ﬁ?a, antisperm

trasound supervision,
cehtebpdg,oeoﬂtethsrsubfecteUItb oh umkmqwn cause.

fertili ahbgPyﬁ r8a§?Fgl§t§9tf ryQ {feégﬁgﬁﬁ(¥fogtlmulat1ng

into th Bre stceesstu

| plabiradyagdcheasl &Scombphednaseyof FelomipHand idittyate and HMG
treatnment, in vitro fertilization where o

m ., .
15 o JHIBER BRNPB2BABIyBORRAAATEP1Bl e PERILE AniRisEration of HMG,

seaueRbsnel 43ePhPCSALARA: a4Sn Y6t | aR8 MME@ZEhEMHY O ike is
transtfer, ganete intrafallopian transfer and the |ike

rr@yertf@rpuedf tenpdtubgetbe ecpppei diGerEiRA lant &f¢sirstsuitable

VPR =BERER PICERE obrERSh " RELT RIS TR Hoe e B Opean
Jewianakagfin@bsyetbl Lacfe&yirder ogyt Sasamid Repsexckicdioe, and the

Bi ol ogy 115S (2004) S44- SSﬁ% However, g$t|d|c
200&%&@5&§%P€C¥FPI rLspFBBu% PRCLP i RaRyt Ty el zakdipn-  An

ag nehbh 3k ekBabb! LYt radekatstaai heh 9L MitddSee cavity and,
stability of pharmaceutical agent, sustainability of

avtieon sucressiolli c impabnt pdyandnteshit § ke PIRENANGE. a For
S”%%%tl‘i Tand 35afcmen% ”Opr‘?E’H:Q' e £LIPPLNE: A& ovum

gona otropl easl
collection to embryo transfer are performed in a sequence of

25 procedures, as well as frozen embryo transfer, gamete
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 115S (2004) S544-556).

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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hor nrone ant agoni stic action, which is superior in oral
absorbability, can enhance or assist in vitro
fertilization, and does not cause a transient

ituitary gonadotr.opin action .(.agut. [ .
0 ?E%?n%faé#ﬁg%ﬁﬁﬁﬁﬁﬁ %é%ﬁﬁwﬁ 3ﬁ&?§13%;gﬁ%&ﬁ€¥§ra§nA%ral
PEleEBE IS DMLY atd0n drifirdnd orr feorsisge diim viier theatilization,
fertilization or enbryo transfer process, which has. - 1
SRR HeRS RNRIFAHISGOHIANT Sty i%%@%ﬁ%@é"&mpm action

SUREhtOTakth iyl absorbability, sustainability of
action, stability and i o pharnmacokinetics, easy to
5 produceAn sl @zin dfe Wuf ainesendd entdemads 4@ erovide a
assisting in vijtr.o fertidli ' r s : er
P EbBRk0, Snfhidl S AN Shl fE An, w330
i fyepi b sathbve dnesected nadsimd griatess, ihichmpaméuperior
havi ng a nonpepti di c gonadof rapi n reLeasiqgihornDne 1
arR R oA SRR I DTS Ohasktl Y i 1 e R et 472

SLEYSENES: 1 USES Wi S Phas £ Ier Qe iddd 0 tabiiidyoland
for in vitro fertilization or enbryo transfer
10 ppbazmacokinet ivemase towtedues i wanpba f@dely used for

C ' 1] t. O 4 : mb
SRPRRSHET B b et R e AR R qr sporvo
ftadhsgerresotéed. in the conpl eti on of the present
invention. Accordingly, the present Jinvention relates

to [1] a premat ur e DYEFLRIUFE i Ehe Joves inin

VItro $RElpEeLAE Oh Rint s Y ¥d ad:fledie@8F Found that a
conprising a 25 nonpeptidi c conpound havi ng a

15 geAREOURGphaY iRy caheRpPeRl Hbie JemmdRfoifRi CHQavfg hormone
Rech B8l Bine 12 AeC RBE ST T oRRr ey Ry
| str(B28)e, R24é¢f N \a® 4 pr&odtdre RANANHE orRZzhiHbitor for in
vitro fertilization or embryo transfer process, or a premature
ovulation inhibitor under controclled 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 [l1], wherein the

compound is represented by the formula
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F wherein R21 and R22 are each (1) a hydrogen atom
(2) hydroxy, (3) Cl1 4 alkoxy, (4) ClL 4
al koxy-carbonyl or (5) Cl_4 alkyl optionally having
substituent(s), s RR3 is (1) a hydrogen atom (2) a
hal ogen at (3) hydroxy or Cl_4 al koxy
uen @) t he adj acent two
R23 are optipha bonded. t C1-"4 al kyl enedi oxy,
R24 is (1) B hydr nor (2) Cl_4 alkyl, and io
R26 is (1) Cl=4 apt L-epal | y havi ng substituent(s)
or (2) ed By the fornula / R25

ei s R2 ‘ atpm or optionally bonded
to 4 td formheterocygle,Jand n is an integer of 0
to SR”isEBr a salt thereo a prodrug thereof, [3]
the inhibitor of the above fi oned [1], wherein the
conpound is represented byt fornula 4 /(CH2) R4
RMNO .RR RO-NNYSNO OF I~ 14 F wherein R
| $h&lefn @kRYhng B2 igted abh Q146aah§ﬂE08Qh'QﬁéhLy(ze hydroxy,
havi ng substituent(s) selected from (17) a hydroxy
gfdupTi-6 223k@Ay 4 B kSayy qBROxCIcarbgrkoxor cEdrbdhyd alkyl
(4-).di- al kyl - car banoy!l ') a 5- to 7-nenbered
et igeahe ey M S RTERBIYE 2 e oup. (6) i 4
aR¥yliscduhonyhydapden7arohal 0gena RE168¢nGBtdm, (3) hydroxy or

cycl oal kyl . opti onal havi n 1') a _hydroxyl roup or
¥4) quyalkgky optighally é%éing subg%ituggt s),l%r

the adjacent two R? are optionally bonded to form Cj-4
alkylenedioxy,

R* is (1) a hydrogen atom or (2) Cis alkyl, and

R?® is (1) C;-4 alkyl optionally having substituent(s) or (2) a

group represented by the formula

L,

wherein R*»® is a hydrogen atom, or optionally bonded to R* to
form heterocycle, and n is an integer of 0 to 5,

or a salt thereof or a prodrug thereof,

[3} the inhibitor of the above—méntioned [1], wherein the

compound is represented by the formula



(2'") nono-Cl_4 al kyl -carbonylamno, (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') Cl_4 al kyl and

(4') C1_4 al koxy, 15 43 henyl optionally having

substituent (s) sele& fhom (1') halogen, (2') C-4

al koxy-Cl_4 al kyl, A3") ﬁnno-C1_4 al kyl -

(4'b Cl 4 al koxy and (5")
Cl_4 sal koxy or (5) Cl -4

al kox R4 is (1) a hydrogen
aB& 10 aryl, (4) NCl 4
al kyl - . o, (5) a hydroxyl group

or (6))a 5- to 7-ne ogen- cont ai ni ng
heterocﬁblic group optionall ¥ having substituent(s)
sel ected from (1') oxo, (2 25 C1 4 al kyl, (3" )
hydroxy-Cl _4 al kyl, (4" ) C4 al koxy-carbonyl, (5')
nono- C1_4 al kyl - car banoyl a ) Cl-4 al kyl sul fonyl,
5 qis an integer of 1 tog4, rovi ded that when R2 is
phenyl optionally having " substituent(s), R4 should be
a 5- tp 7-menbered nitrogen- containing heterocyclic
gP %P tDti onal Iy having substituent(s) 5 sel ected from

(A) ioxX@,_{ A1xpndroxy-' Cl-4 al kyl, (3) Cl_4 al koxy-
ca{QonyI, (4) nmono-Cl_4 al kyl -carbanmoyl and (5) Cl_4
aRkySsul fonyl) or a salt thereof or a prodrug thereof,

[ the inhibit Qf . t - i
s [ 165 DL Rndth, 08y g U A0S SitGorea crom
mét hbda af ydndk ol t gnoups etét ur@-ovallkatdyon §31 )i €1vd @addkoxy—

fertilization or empryo transfer process, which _
Eripentl | HnfTe Sre R SR Skl o o 7-membered
CRIBHEHEN Of oh PL1n BbG Viee herd dyartert [didod, agmgnmAl, aand1-carbonyl
[ 6] use,of t he conpound of the above-nentioned [1] for

tdd (& briaalegeon of a premature ovul ation inhibitor

0 850 ¥ Lot Ehrl o AR (B T 5 Hyaroxyl group or
g2 ad aronet©: -k eh Begl nop rivmrynismeiniaGnRH)  ant agoni sti ¢
<64} O 5 HETY RSO Sl c 1 EoEnd MRt gronp
optionally having substituent (s) selected from (1’)} halogen,
{(2'} a hydroxyl group, {(3’) Ci-q alkyl a_nd {47) Ci-q alkoxy,

15 (4) phenyl optionally having substituent(s) selected from (1')
halogen, (2') Ci-s alkoxy-Ci.a alkyl, (3") mono~-Ci-q4 ‘alkyl--
carbamoyl-C;-4 alkyl, (4') Ci-4 alkoxy and (5’) mono-Ci-4
alkylcarbamoyl-C;-4 alkoxy or
(5) Ci.q alkoxy,

20 R’ is Cy.4 alkyl,

R is (1) a hydrogen atom, (2) Ci-s alkoxy, (3} Cei0 aryl, (4)
N~C;-4 alkyl-N-C;-4 alkylsulfonylamineo, (5) a hydroxyl group or
(6) a 5- to 7-membered nitrogen-containing heterocyclic group
optionally having substituent (s) selected from (1’) oxo, (2')

25 Ci-4 alkyl, (3') hydroxy-Ci-4 alkyl, (4'} C;-4 alkoxy-carbonyl,

(5’) mono-Cj;-4 alkyl-carbamoyl and (6’) C;.s alkylsulfonyl,

5
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20 conpound havi ng a gonadotropin rel easi ng hornone
antagoni stic action. Exanples of the nonpeptidic
compound having a GhRH antagoni stic action include a

u lar weight of 1,000 or bel ow,
p$n¥§r§gl£§g%% €21g§# ﬁ%re 25 preferably 800 or
bep00N1dhé tbmpoﬂnﬁ1ﬁkeﬁer@hbmyih0@$1bhelpyopevtygof

bi.| .
ﬁ h8£u%B€g?bt|% Fya I I%é ?egpgrggnglgrogen—
a@ﬁhﬁb shiAg i Vet éfodyc TBIRtow d&i&idﬂgly Sapfiele fsﬁdlisﬁt.ltuent (s)

and a conpound show ng 30 absorpt|V|ty of  2Q0% of_ abov
byebeareddhFemstFate®hy t 02 )a hyaiREl -Gt B3-Kigi kg 3)s Cr-a " alkoxy-

”ﬁé?b&ﬁﬁier ?Oi Cnond-Addid Jﬁéﬁabclﬁ%}q%ﬁ%mo% R8T ey apl y

shows t perty df4per y I'nto the brain.
t abknbapbﬁomyilb conposalt heherepfa GnRH mda:gxmwétarceof

3 ctjon, a.fused heterocyclic_c ou d_neeti th

030 ctheenRibhERE SRRy okEe) Sep 2B dhraR pentiohdl (11 to (31,
pﬁﬁi@ﬁabgeanA§r§UQ&é ﬁgti&ﬁerocycllc conpound, for

exanp nggund represented by the fornula 0 R12

ALBR" 2 Rne Ehpd 20 RUGAIS G A R4S BV ARIdoddn i1 vitro
AP 1 224 Gh OYP é(r;u@ra)?og %%9% gﬁgcés@ I QR Mifr i ses

a nitrogen atom oxygen atom or
(8¥manjsbeping aaxa sliféctrivt cmowRrI2 of iy compmudogen the

2 RPYeoaenCatan ] 6 o TR E Mhsyben atomor (5)

a[gfoupei 6fViBe ac@hgbémﬁd ad PMthdRlsbdve<(mon ti el gggn for the
atom_ (2) alkyl or(3) (CH2)PQ (p is . an integer of O,
{ BEQAUES 180 a0 R ORTRFRTA R ER UL Bk e AP A ?f@r in vitro

SEQ&&ME‘ Eiéﬁ Of &f@fa/r?éfé?r gL s Hptional Iy
havi ng su stltuen ) ~RURs 1s (1) ~ or (2)

The “nonpeptldlc compound having a gonadotropin releasing
hormcne (GnRH) antagonistic action” (GnRH antagonist) of the
present invention may be any as long as it is a nonpeptidic
compound having a gonadotropin releasing hormone antagonistic
action.

Examples of the nonpeptidic compound having a GnRH
antageonistic action include a compound having a molecular
weight of 1,000 or below, preferably 900 or below, more
preferably 800 or below.

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
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.

&s the nonpeptidic compound having a GnRH antagonistic

action, a fused heterocyclic compound meeting the above-

6
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B ORs 15 wherein R14 is (1) a hydrogen atom (2)
al kyl optionally having al koxy, (3) aryl optionally
havi ng substituent(s), (4) aral kyl optionally having

S Ltuent (s) .or.(5) cyc i O Vi ng
HESHLPHEN, pohathabny FYTPIR I tEly i Ty
(3) cyans, s(éh €lsédah&yéropydcbhal cympavidg fo1) example, a
group via a 20 sulfur atomor_(ii). a group via an
oX9Y Huﬁfioﬁ?pfgfe’ateﬂe?%r%?ﬁé’&‘“‘@q‘%up optional ly
havi ng substituent(s), (6) a group via a nitrogen
atom (7) a oup via an oxygen atom (8) a group via
aﬁs‘,yl (9) carboxyl optionally esterified,
t am dated or (10) -C(OR7 (R7 is a
hydr offar bon| 25 oup om)i onal Iy having substituent(s),

' ) aphydrogen atomor (2) a group via a
c®bon g Om (Nérei nafter sonetimes to be abbrevi at ed
as conpound (ILQ or a salt thereof 7 or a prodrug
thereof and tR& |ike. The definition of each
substit_uen;1 in the aforenmentioned conpound (I) is
shbanehal Bw. iBxdipl aéshytirpgen” gromp (Ra a §4PBBnVAaoalcarbon

nabey 4abef Bhenp Efa' fhkEEoaen M, PP FPiqee via an

haxiyagnsabsii brens] sa, gt8)p avkany| subpar catadrhy m‘éving(l) a

substituent(s), aryl optiopnall avin .
SHBREPEEEnEESh: (3] & dFavP BEA oiRFooh Akl (9 a growp via
sHbat kFB8Bh( 8tom, (8)) 2ahgtSRPCYEL | £n 06 naytd® ¢ (5) a group
bond at a_carbon ato 3(t. e so heterocyclic group

opfRoRaBhy fhasatomst RIUARL (3)) A YRIPEPRYREOM¢8)2) alkyl or (3)
optianald v, esterifi. ami-dat ar poxyl

(TR I g iBteBRe B 8 €8 3R E 2 pilbpCYPiee group

t bptiahk}l yohtiwdngl kybhavitngnt $sbhsttt acm{asydcyefimagroup

as _the "group via a carpbon atom for 15 R11, R12 or
rrtnerated RadiRoasShe et boh it Such ae
met hyl , ethyl, propyl, 1i“sopropyl , butyl, i1sobutyl,

sescputyl, tert>QutywR"“pentyl, isope I R?eopentyl,

hexyl, isohexyl, 3Nnethyl pentyl, ohexyl ,

2, 3- ine%ﬁyléﬁtyl d the |iRE, aﬁﬁ thellli ke. 20
les of the s 'duent of the "al ?__gionally

wherein R is (1) a hydrogen atom, (2) alkyl optionally having
alkoxy, (3)‘aryl optionally having substituent(s), (4) aralkyl
optionally having substituent(s) or (5) cycloalkyl optionally
having substituent(s), R® is (1) a hydrogen atom, (2) formyl,
(3} cyano, (4) Ci-¢ alkyl optionally having (i) a group via a
sulfur atom or {ii) a group via an oxygen atom, (5) a
heterocyclic group optionally having substituent(s), (6) a
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(0)R' (R’ is a hydrocarbon
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

7
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havi ng substituent(s)" include (1) C6-14 aryl (e.g.,
phenyl, naphthyl etc.) optionally having 1 to 4
substituents selected from (i) hydroxy, (ii) am no,
6,24 K (e.qg., nethylawina
Ey% ﬁ?gaxugrggé %%?noﬁéd?h§?¥fgan1no
dlethylﬁhendeéinlﬁ;omiwi €eclh a¢h5ﬂ@tqen¢);nrﬁhdun@prementioned

th but t , h I t d
oy artogEh K aRPtE e 8F T Lor  ne, bl or ine, )

br oni neExaﬁgleg)ef(Qae hygr Xy, vid 3 EaFdsVatd) for R, R'Z or

nitro, Cl 6 al koxy (e.g., nethoxy, ethoxy

pRopvda&/lu & ok loFobdy 1 mnt@apalﬂéhtwnq}@msaw% g}, (2)
?gc?&aﬁrg Eﬂm& {goﬂéﬂz%és{ %)lﬁjgtl Y, (3) alkenyl

propi onyl Oxy, = butyryl oxy, utyr oxy, valeryloxy

ispvabeaylpxyavpnga$uw$b&yuenpémxylt@}bnmﬂ(pgmlonally having

HLEEDRRY oKy, PP Leofly LRSIV NA L Gt stuen o),

bWEY|hhhétet§@§§11bt@r@u?sﬁﬁv ya thd®d at a carbon atom (the
tert-butylthio, entylthio, hexylthio etc. ) (8)
c@egeapgypéapfgﬁyup(@pelona%lﬁe¢%§|%mnst#ﬁnent s}), (7) formyl,
et gyl P n n

ity SHFFORE 1y PEEREEER S UL md SERESRIREN TN L), ovamo.
téﬂﬂébamyﬁsubfanylthpehi&ésulf|nyI hexylsulfinyl

etc.), (9 6 alkyl sul - t hyl sul f ,
ethylsu&?%ﬁ? ?Sp?%ng%u? 5%¥I?£ %&%glnﬁIQﬁﬂﬂ(¥E§ having
betipksttiienyl s) ¥ s@dEi yé8 Uk & ofyé “@ﬁ@u bty |5 Wd v ,atom” for

tert-bytyl sulfaonyl, pentylsulfon hexyl sul f onyl
eBE; r) RH% W B H&Fé&é‘ﬁ &LBRRCCF. grﬁﬂﬁb??n@l -6 EhKok | flech as

b e) aq m

I8 TS P P Y s onb L R LR, d&b-patyl,
t hextgbutplyi aeatrllt rbgepent phi msopdretyku kjmmthemtscdfexyl 3-
the, ralkyl . option avin ubstlt d

(B erRdbarihe: ShahedrTc 4 T ARSI IR T lans e, and
opheonakky havi ng substltuent(s) C3-6 cycloalkyl

optional |y 15 haying substituent(s) L4 ar
opt i onaFK§TRAGE ngt s%%t Pkt pagnt @t Z‘é'lear aﬂw ) optiocnally

oRLi-9R8! EMbE@YtEQn’@ S%ﬁ*’ ' .’LH@P&%&) (1) aésx{%ggg&b%%' phenyl,

optional ['y having substituent or a rocycli
gnheRpthRY etca) hgpt bgeal by onavingll 6tal kydubsipttiummdid yselected

YRS (S IUAREIE Fl ) SERial B Y U R e amin
l{e.g., methylamino, ethylamino, propylamino, dimethylamino,
diethylaminoc etc.), (iv) Ci-¢ alkoxy (e.g., methoxy, ethoxy,
propoxy, butoxy, pentoxy, hexvyloxy etc.) and (v) a halogen
atom (e.g., fluorine, chlorine, bromine, iodine), (2) hydroxy,
(3) carboxy, (4} nitro, (5) Ci-g alkoxy (e.g., methoxy, ethoxy,
propoxy, isopropoxy, butoxy, pentoxy, hexyloxy etc.), (6) Ci
alkyl-carbonyloxy (e.g., acetoxy, propionyloxy, butyryloxy,
iscbutyryloxy, valeryloxy, isovaleryloxy, pivaloyloxy,
pentylcarbonyloxy, hexylcarbenyloxy etc.), (7) Ci-¢ alkylthio
(e.g., methylthio, ethylthio, propylthio, isopropylthio,
butylthio, isobutylthio, sec-butylthio, tert-butylthio,
pentylthio, hexylthio etc.), (8) Ci-¢ alkylsulfinyl (e.qg.,

8



i m dazolyl, pyrazolyl, indolyl, 1H 1-indazolyl,
7-purinyl, 1- pyrrolidinyl, 1-pyrrolinyl,
1-imdazolidinyl, pyrazolidinyl, piperazinyl,

PREEROLLIY L ng1 P! SRR ELMV L n T TERA iE e,
tesb%?ygyb%tsﬁﬂm¥hfLytthSulfﬁmﬁl1h@iébmtyléh&fﬁngﬂg(ﬁec—
t (0] e (0] I ON av] n
CBSevieaLhiet)s et rentyraalt iy earal s et
PhERYLsul SORYOPYEe, PUt Yh) ¢SOobat M1 sSBEcME Vie.

tert-butyl, "pentyl, isopentyl, neopentyl, hexy
5|§©hb¥%$U1@0hﬁlhy¢bbhl§m £y heaprsgylsulfonyl,

<Py S Rt gy Loyl CIRRR Pl fony1, sec-
shhsylsubﬁbﬁyl, fertFEhtwléﬁnfmmyhﬁepéﬂﬁylﬁuffaﬁyqu

EalutsrEentd refsr),  (ROPPHnal SSBL R Pidum tuorine,

NeapeRidMe, bBeXMinel 35?8&1(&43) , 3(?5) r@t‘%ﬁ’é\gn&ﬂé 'a nltrog?en atom,
neohexyl 2, 3- dlnethylbut etc. 6 9 al keny

10 (é18) avhﬁyeroqmémwwwlanq Tah% . aIIyI etc.),

3 C2 | te - royl
(3) B of o LI s Oy GRS e
cyubebmtyéntcyflbpenrylkylcqptn@maylyehaving(inbéfhﬁhent(s)”
Sopabkeny). (Gafle RESEIRERE YL S SISLANUER! co ali
nreph.ybbsnzyl ha@bﬁ@eéﬁuétff_@eﬂt (§Y) &Bs ltf'y@IcYél}(_\,el Gptionally
phenyl, naphthyl etc.), (8) Cl-6 al koxy

15n§ﬁﬁéﬁ9 S@Pﬁbk?uebFéﬁbxycslq§ﬁ§ﬂo§5ﬁyon@4t %ﬂVlng
b L ;
g?gpg&%%%{gng?gi u& %:EIII c%%:;l%lg.)) hahv(lﬁx)g %Jséll_ltuent (s},
eacyl, tarb&ﬂ¢y£ﬂgﬁtabkahbylhé!ﬁ@g sﬁbmt@tuemmxsqur a

CPRPBRANGHY ¥ESie: BER Moot by 212

2oﬁﬁﬂbh31lﬁahbﬁﬂﬁb StBstithdmd (S 6(2 pl Xansyd Ly )(cllc group
fornyl oxy, acetoxy, propionyloxy, _butyrylo

20 j §éﬁé%19r§|laswde@% 3, D{4BPIEH-3UOR (@ - Gar bHy} BYraGLyl, 1-
Sofipe BT Klzcty PR G OB Obea gy, Topurinnd, -
apkmxylldanpbnyl pergolinel hokyimtdanylidinyl, pyrazolldlnyl
CHIGRYEEI RO, oy BEGPONYEST DDl SPRIPPOIGSEION Ly, -
tEhﬁ.oﬁ@EQKMIﬂﬁgl’Pyb -e86indol}B) Zarbappy)e-20 (17)

25 NEOEPaRydro) Saoduinosyl 2tc's Sha tha 1iRe 2" PATY!

Examples of the C;-¢ alkyl of the “C,-¢ alkyl optionally
having substituent(s)” for R® or R® include methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, neopentyl, hexyl, isohexyl, 3-methylpentyl,

30 neochexyl, 2,3-dimethylbutyl and the like.

Examples of the substituent of the “C;.¢ alkyl optiocnally
having substituent(s)” for R® or R® include (1) Ci—s alkyl (e.qg.,
methyl, ethyl, propyl, isopropyl, butyl, iscbutyl, sec-butyl,
tert-butyl, pentyl, isopentyl, neopentyl, hexyl, isochexyl, 3-

35 methylpentyl, neohexyl, 2,3-dimethylbutyl etc.), (2) Ca¢

9



et hyl car banoyl ;, N propyl car banoyl ,
N-i sopropyl carbanmoyl, N butyl carbanoyl etc.), (18)
N, N-di - C1- 4 al kyl car banoyl (e.qg.,

Eﬁé??sw c by Tk . BB ST i bEoyT @Y gyl ete.),

cxg I €, 625lﬂ?h990%b?[1y|e1£1€y@y1 13 gz dpph vy qa!l‘dq&nr;dyl etc.),
- azetidinyl carbon 1-pyrrolidinyl carbonyl,

p. 6éri3d16n91’€%1?56h¥3— (R @rot h‘;‘/Y‘bJr‘ﬁiéTr'%ﬁY%yl%Sé‘F frylr cyclopentyl,
a nyl ne&

[BUBIBhEROEOLPENY, B[ deo (1 RPN EI0T) (Srciqpantenyl,

5Sdb&ﬁbhakedybyeﬁctp,.36)3Ch@iGgﬁﬂJ@ﬂOd& @e,gbenzyl o-

A G o e

|Hb@ﬁth925btanbQO(B(ZGign@DEDxPT(QJgCﬁ.MEEﬁ¢®¢iﬂhthbxy, Propoxy,
(e.g., nethylam no, ])ﬁ/amno propyl am no,
|§§9p699p§ﬁrn€ute§vy|aﬁp Bt°¥xob%?9T%Hﬁ?ﬁﬁ tert-butoxy etc.),

ng)b&.x4a§} fbx % é; ﬁ%ﬁé§¥nﬂfﬁhéﬁﬁgﬁﬁéynrELnaphthoxy etc.),

hexyl amho, am no
10 d|(ﬂﬂ®p§2harramhaabgl) (e(g?) Bormy b, mbyele@m@@yl butyryl,

pgf.SPg’P, 5L 5§Fr§,ryﬁifylgf3§§atoq'y‘51 'E}’agy YT O(: Y Whenzoy1, 1-

ilﬁb@ﬁtnw&aﬂbbnyml perhdphehyleapbohyhoetc. ), (12) Ci-s
di h roprldyl yridyl, N nethyl pi perazinyl, Ni
e BHFPRPY P§¥|H?IgetcfPrBﬁ%Pﬁﬁal?93E%%¥alﬂF%@%°%¥ PEs

C@Eﬁg&;&?kg?g§Eoﬂﬂgx?g§oﬂ¥téQSeP ay o8y égﬁ%’é%ﬂfﬂdﬁf%onyloxy

at o e ygen atom a sulfur ‘atom a
15 ni(er.ggenbeneryandy, hé-nhphehyledybaiy 6oay kafoyl ani no

e SR SPAP B DS PREoRbt o 5 b, -

| sehuwoyiy| el go, enethoxy2@ybbank anethoxy38rbonyl,
car banoyl am no, . (31) (NCl 4 a] kx far bam);(/ ): ng)
( ®TEPOXYRATREPN} c APBRIBYPYXYGAFABNYL, butoxyCarbonyl,

( Mo QQEB%bﬂa”EBQt Eh&oﬁk€9¥b§ﬁypa€PM| , A 8P, carbamoyl,

(N-1 sopropyl car banoyl ) am no but y1 car barmyl ) am no
20et(d7), Nem@poempu-ankgicarmamaykyueagbanﬁym§bhyh@arbamoyl N-

(ﬁt%y&légF?Fgg t@%%%%é%?ca¥kgmg}5 'N-isopropylcarbamoyl, N-

gﬁuﬁygldgrr@ayb@t | aL ba&o?xl )EllIBmONtN ~-di-C;-4 alkylcarbamoyl {e.g.,
i bu car bano am no etc

N Shah e gRovI (i ScRLSERY L aehasBrLs ¥ ¥ere)

3 6
s e S 6 13 o

25 njiamigoc@E3®pnnjare,- g(39)1 nsmaplr-ny eagyogulf ol- (41)
azetidinylcarbonyl, l~pyrrolidinylcarbonyl, 1-

piperidinylcarbonyl, N-methylpiperazinylcarbonyl,
morpholinocarbonyl etc.), (20) a halogen atom (e.g., fluorine,
chlorine, bromine, iodine), (21) C;.4 alkyl substituted by 1 to
30 3 halogen atoms (e.g., chloromethyl, dichloromethyl,
trifluoromethyl, trifluoroethyl etc.), (22) oxo, (23) amidino,
(24) imino, (25) amino, (26) mono- or di-C;-4 alkylamino (e.g.,
methylamino, ethylamino, propylamino, isopropylamino,
butyiamino, isobutylamino, sec-butylamino, tert-butylamino,

35 pentylamino, hexylamino, dimethylamino, diethylamino,

190



sul fino, (42) phosphono, (43) sulfanmoyl, (44) N-CL_6
al kyl sul fanoyl (e.g., N-nethylsulfanoyl,
N- et hyl sul famoyl, N propyl sul f anoyl ,

w@gg@%&#é g{gl* ngkﬁutﬁ/'é&'éa%eeggd )eyc1i®P)amino (e.g.,

Na bb di dehpy) Saltéa‘mi):w:yl 25}3%1;11\!91;11&11’!3/1 Swyambinyl, pyrrolyl,

| sul f |, N, N dibutyl famoyl_.ef.c.), .
(ﬁ]@}gﬁg g?ir Egy{:%ggf)(le, glmquae%?irmb)rc¥ X ag]to%%ﬁ eciﬁcrbc) morpholino,
paQHyat:Bp?mawprwﬂ&;hl 0, N-and 1 eﬁee.@ntym,ylnm 0,

tert-butylthio etc (47) p hqu th| (48) C1_6
5 a{akpyégppeﬁyzlnyé @tc heqm‘ry;@m 1mwon@mrg,| 'quﬁﬂdes carbon

98%'@ h&y nesrgb?ﬂégé%ué yllet%cgonyl?étdeqﬁo atoms selected

enyls |ny yl'su
nﬁtbmlanlbnpgén etby) sal $whiphy a¢nmunﬂsnﬂﬁnng&n atom and the

but yl sul etc hen | sul fonyl d. the .
ip%e” ﬁgggy{ilhsoﬁl%ané%f%n of 1% yf]%rr?yg{%nlno, acetylamino,

SHP&E&EBEBE&et?%ﬁQﬁ@ﬂ ﬁf@;ﬁﬁérﬁ% TarfiEyo P ot SEimiaio,

substitutabl e position(s nples of the C3_6

10 cyépbatyyylemlﬂﬁeet@:s) 6 &%%1 dwk%mqur opQlorfzay8amoylamino,
Sti cyc ropyl,
Oy SoBRy P SRR E R bt L IR O 2 PheRy PRY
Emaupyésambambgl$ah$nbtuGMfetﬁyl¢EmBéﬁbfﬁk@minnuI@N—
option \g/ havi ﬂg subst i i enté % 12 ude. thOSFN—
FFPPé{ ca DRBOYHLAB LYY | eh? PoPYhe? 1 ohed
Ght§1akkpbmepl ) eRahbyebayj pg(sybstm;m(&la for Re
where 1 to 6, preferabl to 3, substituents .

15 rra} kHéCBFfb§@ﬁVléﬁméGEsﬂ?t‘Ejt abﬁ% I}bb@w%w-‘sqarbmlph 3R/ino,
tﬁedggtﬂl?rlﬁﬁ%é 1? ié P§xr1119t?t' ?Lﬁ‘aihléfz.? Fﬂcarbamoyl)amlno,

b&ti toent Re inc phenyl
naﬁhthhbutyacanbhmapbhqmiamdethe)J|ké3)E&ampakkylﬁnedloxy (e.g.,

stit t he ar al |
sabSHESTentd e 8r R0t (Rite - he CHbLE Puah SHBY e
achamew-l @ied )" Cuﬁ)auah&dta@bbapal | ¥3B3avhegroxy, (36) epoxy,
substituent(s)" for RB or | ess oxo and ep
20nHeré Ditsop, (BBef e¥anpy {3%b IBQI?%PE‘EIbsHQhe?H#‘?my(”)

nt S bl S f
C%ugggagélqu) PHBEEBH%Q g?a ﬁi?&%% %ong%?gnﬁﬁgvgng
saﬂ&yasuéﬁb@syl flergRe NﬁméﬂdplbehzngybheMeethylsulfamoyl, N-

DRSBTS b L BB T o o e,
opuisonal, Ny dhayisng1gybstlfaesy(sie. §of Iﬁ{ﬂ%d&lﬂh@ﬂ@ylémfamoyl

zss%nklglethylsulfamoyl N,N-dipropylsulfamoyl, N,N-
dibutylsulfamoyl etc.), (46) Ci-¢ alkylthio (e.g., methylthio,
ethylthio, propylthiec, isopropylthio, butylthio, sec-butylthio,
tert-butylthio etc.), (47) phenylthio, (4B} Ci¢ alkylsulfinyl
(e.g., methylsulfinyl, ethylsulfinyl, propylsulfinyl,

30 butylsulfinyl etec.), (49) phenylsulfinyl, (50) Ci-s
alkylsulfonyl (e.g., methylsulfonyl, ethylsulfonyl,
propylsulfenyl, 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;-¢ cycloalkyl of the “Cis cycloalkyl
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35

to the substituents of the aforenentioned "Cl-6 al kyl

optionally having substituent(s)"” for Re or R9, where

1to 6, preferably 1 to 3, substituents may be

p e u S I f

BES R Sy RS Hg PSP BER Lo Te ey, 95 R’ chRlopropyt,

a&?tbﬁbﬂtybneﬁyclﬁpénﬁyky|cy¢ﬂ¢hﬁw&lyaﬂduﬂﬁq;llke

substi t uent clpalk onglly havin

substlt%’éﬂf‘ %%S Ofd'th__4s Tty ?)'{Tr d?éltrkiﬁ haQPrh ycIohlkyl
%ﬁibﬁ&fﬂ%(ﬁiv1ﬁ@ s s 20 S¢R¢ KY) "Cﬁﬁi‘ymahhblu@éVtﬁ&se similar

stituent(s)" for R 8 and carbonyl, sulfinyl or
sbpfbhyls@bﬁﬂ@@u¢@t%a@ﬁ bhﬁe@f@#@anﬁ#¢¢¢da“Q%% alkyl optionally

X { c I
?UP ?y S%gg?%égiéLsgf uentf% %Pfogﬁggg?¥cFude’(Rgeferably 1
0&063a|kwbsnmtuanablmathﬂIg;eﬂdmﬂIdUMHuH&b;tdﬂ@bME}gbsition(s).

L meD o8] W b, bbb tontly having
@uggtﬁtéékﬂgsfp@é DI hag&kesuRst hiuephésyl, (Baphthyl,

hydr oxy Cl_6 alkoxy optionally having
s@bEhF@géhY%s§n@n@5?7}1Eﬂ 6 12 al koxy- carbonyl

Opt'onaék%m$f§é”8 téﬁﬁgﬁiééénéﬂgftiﬁé “éﬁ- 2293 Sptionally

1 or 2 SU uen ere rom may be presen
ohatrbhag" §ﬂb§tﬂtkyht0$1?oﬁarln rmnuhuye duhles tsfosdrittQxents of the

as _the substityent of car bano 1|onaII "

DS TPREmSbLPPedontr) Al kel sactaurtin hatins Sipdtituent ()7 for
tR8 the ¥ qkareRkiconad epbx§,alvkkleont kanal Ipregatasly 1to 3,
substituent (s) " for Re or R9. Exanples of the "C3-6

cgebahikypenbpt NavabPe yPrRaSERY atupakstientalrle posigion(s) .

aryl Vv tJau w a 412
aralkylﬁhgggo%%IFg %ag?ﬁgggu st??%g%%(sf$:3 Qgﬁlﬁ& Sprionally
shbsﬁnguenbsbitﬁéat(safbﬁunyk cundkuuﬁIbﬁﬂzym,n@henethyl

stituent for de, those,s r.to the
SPRRBIAEPRDY pestavarkloat oy D Rt LTt ne
Subst I tgﬁaﬁm&s, of C@né%awtle@ém@n@f I ﬁ/héla“/(tﬁgo aralkyl
substltuent s)" 15 and "C7-20 aralk egglon%%§¥
hapvthgnadbyt haviéng (sybstsEusmt (s EX %%F ecthgse similar
al EO§KeOEu%%€}nS%n§?h&%°§%3?9f69@ﬂéﬁ¥lo QH“W%_Eflsxl optionally

stituen e su I'tuent car
opavmnglbybbawtngnswbsflfuenR?syfE?orwReren&lUdeG preferably 1

fo;ypsgégé%gngyg. ISO:%%ﬁ%ﬁ%ﬁ %ﬁﬁﬁ ’table position(s).
hexyl oxgxamngl&beoki kRe EééﬁpheﬁoﬁfR&fﬂhclude groups formed by
the aforementioned *“C;-¢ alkyl optionally having substituent(s)”,
“C3.¢ cycloalkyl optionally having substituent(s)”, “Cg-14 aryl
optionally having substituent(s)” or “C;-z¢ aralkyl optionally
having substituent (s)” for R® and carbonyl, sulfinyl or
sulfonyl bonded to each other and the like.

Examples of the substituent of the “carbamoyl optionally
having substituent(s)” for R® include (1) Ci-¢ alkyl optionally
having substituent(s), (2) Ci-¢ cycloalkyl optionally having
substituent(s), (3) Cgi1s aryl optionally having substituent(s),
(4) Cy-20 aralkyl optionally having substituent({s}), (5) hydroxy,
(6) Ci-g alkoxy optionally having substituent(s) and (7) Ci-s

12



substituent of the "Cl-6 al koxy optionally having
substituent(s)" include those sinilar to the
substituents of the aforementioned "Cl-6 al kyl

OQ&&BQ LEy P§¥¥TQOEHP§ %Pf”ﬁé@ing { s Frudhel®) lad® the like,

6, pre era ituents may be 25 present
awhsubstlontabSprbstmenh$sthERﬁn@hesaEfb¢r&&eiﬁn@

| k ti [ly:h bst
The sunCRrrRLEs §F Fie Cuf iabbyt B SIALRY iing.o°
Sslbbtsi:lﬂﬁﬁh(:$35) #f 88 Reei sabsletwegt ovp floe nwbrmmyue

Cl-6 al koxy optionally having supstitugnt(s)" as the .
53ep§a9§9ﬂweh@vaangtﬁeba%?%%%{ bneleT cBr & thide similar

0%' QH@' 5¥o?é§ﬁéﬂelo§885*‘t{ Eeﬂkﬁ }%Q{O&lfﬁ%&a{r@nw
bonded to each other. het'erocyclic

gsubptltuenRéSDﬁchdeRiIﬁ?é15 nenbered cyclic group
contain esi des r :
at ons SEF%@?gﬁsng té% ox?@e%$£¥gglk%; %ﬁ#{ﬁxéﬁéﬁﬁha%ﬁ?g
gs&'ﬁbl‘.@gle@ngt(??’?ndcgﬂﬁsdn%}}ﬂe clﬁ:ﬂzlganalz.ﬁ hiaaniylg substituent(s)”
t hi en uryl, ury pyrr .
msapsirrswp a@%&%&&gﬂlor@%m‘wng @%ﬂ%ﬂt(s) as the
shﬁbﬁ%ehhé}ut grt Eh@w!:xkbaéow i ¥hal By PNERZR4Y! |

4-pyrazoly yrazol yl, 2-im dazolyl, 4- |n1dazolyl,
SSubs@a2uEyt(S3”|§gxaBonnclUﬂ¢sﬁh@ﬁﬁﬂ%mmllar to the

SRRy 38 BRI o 01 97RLYng

-~ 0Xa
5s®b321ﬁu@nad5azolYCLﬂAJaﬁyM-dpﬁmbnﬂkﬂydhaﬁ}ng substituent (s)”
(1,2, 4-thiadi azoI t hi adi a%)Ie/IQ, ]t 3nd ¢ 8
15 Pkt ‘GaapyAEAUEYY %Pfslqrrﬁla]ow ‘mq substituent (3)" for R

5 (1,2, %xﬁﬂb@@baéQlihé ci) 21RokPi 8 8RO ¥t; ¢ alkoxy optionally
2, 3- trlazolyl, 1,2,4-triazolyl; 1H lo tetrazolyl,

2Hawemgaﬁubﬁltltuﬂotﬁﬁc’dézﬁﬂythediﬂ@&étltaﬁnﬁypf the “carbamoyl

#Egghglﬂ¥lh§¥§h§ sgggt tgegﬁgp Lego§y$*| &Hg)methoxy,

taining; es car etero
ab&ﬁbxgelp@bpdxyfrmgbpnopaxygebuabapm assbhitoryat seg-lbutoxy,
nitrogen atom and the |

20 3BT avftoxztvpyﬁrl&wwrr\psw&gkg' épﬁ?éﬁ%ri%%. dageies of the

p%%ﬁ@fltu@h%xbéotﬂethﬁqyblk8x9y6pﬁlgh811y having
4-pyrimdinyl, 5- pyrimdinyl,” N-oxido-2-pyrimnmdin

Nsmlhsdt@:tmepw(sm”dllnylludm tbﬂsaosmpyarntau Bhe, Subsgl"cuents of
éﬂy %%%F%Q%FE %heds“g?k;gﬁkgm?éﬁ9¥gn?%l%nﬁﬁphﬂ%'Qﬂﬁstltuent(s)"

3-1or pho ran
1f@{0$§zlnyére114t®hﬁazpﬂqferébfytlnﬁalhylsubstltuents may be
2- pi per azi nyl era2|n¥lontr5a2|nyl

25 Splheens: i subsssEngBblE, pos)

Examples of the “Cj;.¢ alkoxy optionally having
substituent (s) —carbonyl” as the substituent of the “carbamoyl
optionally having substituent(s}” for R® include a group formed
by the “Cj;.¢ alkoxy optionally having substituent(s)” as the

30 substituent of the aforementioned “carbamoyl optionally having
substituent(s)” for R® and carbonyl bonded to each other.

Examples of the “heterocyclic group” for R? include (1) a
5-membered cyclic group containing, besides 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-
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pyridazinyl, pyrazinyl, N-oxido-3-pyridazinyl,

N- oxi do- 4- pyrlda2|nyl etc.), and (3) a bicyclic or

tricyclic fused ring group containing, besides carbon

alpams) . 3Le0y4, helene 2l WBHAG I, GMAHRANPEN 4-oxazolyl,
atog? a sulqu&aton1 a nitrogen aton1§% ‘and the I'ike - Y
(é gxazbémiof@ryhlabehzéthMaﬁ@yﬂzolN@nz&kﬁhﬂ%ﬂolyl 3-pyrazolyl,

trazolo 1,5- ylay_ _
i BOERaPavar L P pBY FRRSTHTY 2~ hmidere ol dTimigR ARt gt S
lsmﬂuaaakyﬂ B+msokaﬁy1y1 pm%habﬁzz@yyl OfH heacd zoyl, 3-
gui noxal i n i ndol i zi nyl gui nol i zi nyl

511§0ﬁ§@ﬁzﬁ§wﬂd.ﬁyPSOBG%?ﬁ91ylpt%r+%?hv+a2%%wl 3-(1,2,4-

dbaseaeauigmy' 5C@ib929Lakad§&£aﬁyﬂy,_1 3,4-oxadiazolyl, 3-
phenant hri di nyl , hromanyl benzoxa2|nyl henazi nyl’,

pHém@tHrabnn9na20bhéhoxézihy2,érth;adEaam%Y ke of/ 3

o SPRBRRRES RAY Ao atheRr FHERH &f SR L) nedPﬁgzt%%%dlazolyh :
"Qr,eup-¢thaadieachen, al ppj 3fori&dd1yR121p2, {§trimim¢yﬂ
those 14 simlar to the_aforenent|

et
10 g6lpazpoy LR 2t ERBRAFELY bf ?ﬁ%l%&@?%%?k£¢ Froxe Q;laZlnyl:
%&%&B@HE&Ey@DEh@”?"YZEaX'QQméHQéféauﬁgéiﬁ& préghtalnlng,

as"the "group via a car at onf

|b@ﬁudescsasbeycabamkyl,smchoaé Bet9t¢o®t@@§lselected from an

c t cycl cl gh I [

é&&%%ﬁ %EE% % %%ﬁ P t%§bb%t *éﬁ?ga %ﬁ%ﬂ Jﬁa tﬁguhlke {(e.g.,

" ey-plyedkkyl, eppyamayly 4hpyt hdyspbst ok iidot 2 spyyridel udé-oxido-3-
those simlar to the substituent of t{he

"al kyl e oaa
15 o BRIy y QU AE ~§ UBEEF Plent spyripidiyf el merimidinyl, 5-

' QURiNiAya, CREBRAGBL oL Ok B Ayl RIR-8%i &6-4-pheiRidinyl, N-
to°6, preferably 1to 3 substltuents may be present

pXS@@SﬁPPHIamﬂdlpHébtEUhBS?mOERbﬂ%i@Slof3Thbi0@wkﬂﬁgllnyl 2-

d%@%ﬁ@glas nyg ﬁgkhﬁgfhhylhaéiggrléggii fPéﬁ?%a_thlopyranyl

group via'a'c
R124ebe6ihg¢Iude4€2hﬁaakh9hyl1sﬂehhﬂazynpyl 2—p1pera21nyl, 3-
butadien{l, hexatri enyl and the f %nd thg I|kel
20 ERARGEEL1IRY Ly nELLBRLDY ueﬂFOBFl?ﬁ%n Bt kenyPYBFARAERY L 27
R?§K§E$%199ﬁ'o gkb¥iAgYi ng- §QP§BL§U§?££§521591 Fﬁﬂox1do 4-

i nc ude those simlar to the substituent of
t By righlkygny20espt ) enanfly (Bavanbicyebict aentyigyclic fused ring

d%&bﬂﬁdcéﬁtgﬁﬁlngrOHBSXHSS 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[l,5-b]lpyridazinyl, triazolo[4,5-blpyridazinyl,
benzimidazolyl, quinolyl, isoquinolyl, cinnolinyl,
phthalazinyl, quinazolinyl, quinoxalinyl, indeolizinyl,
guinolizinyl, 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
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carbon atont', where 1 to 6, preferably 1 to 3,
substituents nmay be present at substitutable
position(s). Exanples of the aryl of the "aryl

opt.i Q aII hayi n substjtuent (s define as t he ,, 8

rOa a6| %ﬁﬁrggﬁrﬁ?S l?%?é % CRFTOCKI D Br %&PP for K.
IncludeEgﬁméieath ﬁhéhcﬁélbﬁﬁnxi , ofaghé Mitycloalkyl optionally
anthracenyl and the |ike, and the |ike. Exanples of
t havingssrbasAtusnt4pyl defined asyFhe oj#¥ea Y32 a carbon
h ¢ Skt uent ( C t pose 0
T A e

5sabsﬂppmepy@s)Cyeéobatyhedcgslvpentglou@y&i@h%ﬁ!ﬁu&ﬁﬂlthe like,

at o R% R12 or R6, such as Cl_6 al koxycar bonyl
(émg1 th8&ycarbonyl , et hoxycar bonyl ,

pr0p0xygaéagm¢b oES@Héoﬁﬁﬁyﬁﬂtﬁ@ﬂﬁ|of bm@owgpé&&anu&l optionally
i sobut oxycar bonyl, sec-butoxycarbonyl, tert
bhegRPgaFHbAF LUBBHEL §i ox%ﬁlﬁeﬂyth‘:ﬁ%@m%%rfb%nwe
e%%b%tl%ﬁeB%fB§WEXE w é% %i%% §§69@£D§&bééaﬁhent(s)"
N- et hyl car banoyl car
10NdpﬁapyhcasbahByPgrQMpsmpaopyteabbanmybm"ef@r)Rn, R'? or R®,

NREGn 191 Bar BEROGPACTK, K BP "3 n¥PRLH baRRyE may be present

NaN—@uﬁ@@axh@abnanpbhleisnxsand the like, where 1 to
6, preferably 1 to substituents may be present 5

substlt@FQQP eﬁo?ﬁtFbﬁ(§}keEXénﬁﬁe§h%f“%}%?Q¥4 ?Rt%?ﬁﬁlly having
%@'sﬂltugml(g@a' e £5 a&angs ﬁﬂést\gkaﬁgwﬁa ad@&mﬁ #Som” for

group Vla a carbon atonl
AR Q7 2B° dmad Lagle @@aéicewﬂ,zymchbeﬁznydvid butadlenyl

I
e ARG K, B0t P Ky 9D e of Lhe

havi ng subsibilbseBE( she Bﬁﬁbﬂﬂ@uéhﬁsﬁfstmé|alkémylh@f the
substituents of the "al kyl optionally havj 12 6
suBteEnyenepsionaddy; héalag FH@StgFBﬁﬁth af%r%on R™ or R

atla@lufd%r tRbte Bl?u%rR@o tWBeEBpdt§ Pubnt PEET Eh@DMN Y1 31

substituents nmay be present 15 at substitutable .
zop@gtaw@aaéy hBvangl esbetithentliel érdefihed @$ou®e “group via a

havi a _baond at on aton1 defined, as_the
VRO A 4t BHBEPOE 10, PASTBT-RLY hefticd (FaRELTtuents
Simalyl e b@a@&ﬁthatesqbyehtatgbmappbsitﬁ6n(§he

"het er oc i c group having a bond af a carbop ato
20 may ﬁ%@@?&%ﬁ& FFBeﬁFYlEﬁgn’ﬁP%s 6¥y%h%9§b%%ﬂ%ﬁae‘mvmg

| REH4A8 tuent (s)” defined as the “group via a carbon atom” for

i5

25 R}, R or R® include Cs.,4 aryl such as phenyl, naphthyl,
anthracenyl and the like, and the like.

Examples of the substituent of aryl of the M“aryl
optionally having substituent(s)” include those similar to the
substituent of the “alkyl optiocnally having substituent(s)”

30 defined as the “group via a carbon atom” for R}, R or R®,
such as Ci-¢ alkoxycarbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbeonyl, tert-
butoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl etc.),

35 carbamoyl, N-mono-Ci-g alkylcarbamoyl (e.g., N-methylcarbamoyl,

15



those simlar to the substituents of the "al kyl
optionally having substituent(s)" defined as the
"group via a carbon atom for R11, R12 or R6, where 1

SRR Loy SUEBSLALDDL 3 B 5y

"epti bpan} y- ésf@ikfarkwrmatmamdyl(ﬁﬁJgquNgﬂrdﬂmethylcarbamoyl

Aot ghhelenthantyls SBomdpiinvt o romon ets fvfnd the like,

ophkenall ¥o Bavprersedstytuens (3), stﬂ)’ﬁiﬁﬁidﬂds may be present
optionally having substituent(s), aryl optionally

5 havi AYestbserehbatpajitieral®yi 30 optional Iy having
substi tﬁgﬁﬁf’és 061& %J;g%f}lfcgfl ¢ e OTOUD Vd&l%onéq]q having

at a carbon atom et'erocyclic grou
hasbsubstenhtésa) { sd¢fitadnps elshe)f“gltrmlﬂ arieyla g@rbomaldyom” for

hawi ng;subst i uen kyI tlonaII ha
oBbst Tt etk () 1“‘355#% C%Oo%? SPHhApenzyLs Belinyary1,
substynusﬁa(ﬁl)le,lméal ki ﬂﬂ’élpﬂeél y havi ng 16

substituent(s)", "heterocyclic group having a bond
10 3 car boﬁxarapéms(@ﬁetlh%t%Iﬁl@%wﬂﬂ%nfgr%pﬁ@&m@nm ;)Ehfa ‘aralkyl
f
TUPESPhAERy (idhino Gb b ealRE HEF ORI TS S ifer to the

opubsnathynhavoﬁgthab%alkpbnmps¢dnak&yzh%ﬂlngnsuhﬁﬂHQHent(S)”
Vi_n ubst uept (s ar al k tiongl |l 6
BB ReBent (Ebe ShESURaTid of AR AR A 4o beT B
ayhareanbep 8} oprétbeabeyer oeyClj %wwmﬂmﬁy )be present
has substituent(s))" as the aforenentioned "group via

15aaEaFBBﬁtlEPBﬁhl?opoﬁallom&Q or R6. . 10 Exanpl es of
h
the Opﬁkgﬂgh%grgp gﬁéeﬁg)g?%?gﬁéllg%f&?g i ea bond at a

“group via on ato R6 i nc a
gcau:rbonr epeeSedefilneg a@CI\IEBRQgJ(@&D anth RO EHIB> IS atom” for R

fd ned above Ex es _of a_nityogen

CRe o R ol BB E2e Ot rE e PR Nefrfodké] £ dkoup for .
"group vha angtéreggslatogioupikavinghn itsord at a carbon atom”
substituent of the "al kyl optionally having

20 sTIBYt PRUBNE( §}1bsaé1£%@*a adtamplef Sifp thiea sibsiibysnt include
atapkef gﬁmlﬂ}:lg}],:ztﬂé ngsgi(@lﬁ@xlm@§ Of {he “aNaHP M@ onally

an oxygen atom or R5 include a group
rbpwésgnseUsbytuéRn5s[Rl@efsn@i &s atheg | “@Oouptvigna Igprbon

haYLRo subskit uei (9) pe3 Bcuchogbky! SRLEQRALIY 1 to 3,
substituents may be present at substitutable position(s).

25 Examples of the “optionally esterified carboxyl” defined
as the “group via a carbon atom” for RY, R? or R® include a
group represented by -CO;R¥® (R'® is hydrogen, alkyl optionally
having substituent (s}, cycloalkyl opticnally having
substituent(s), aryl optionally having substituent(s), aralkyl

30 optionally having substituent(s)_or a heterocyclic group
having a bond at a carbon atom (the heterocyclig group
optionally has substituent(s)).

Examples of the “alkyl optionally having substituent (s}”,
“cycloalkyl optionally having substituent(s)”, “aryl
35 optionally having substituent(s)”, “aralkyl optionally having

16



havi ng substituent(s), C6_14 aryl. optionally having
substituent(s), C7_20 aral kyl optionally having
substituent(s) or a heterocyclic group optionally

bst i t . EX l
oBtPERaPISthbsl g SAtermR T e oy e s @ carbon
these $thel RetépotPeliaf groneng mmtaig kﬁas’a\lshydstltuent(s))"
tionglly having substituent(s)’
Egaﬁpﬁes i5rlofe tegse EyBidRF kP 6}3?. oﬁémr ﬂEWﬂ@allY having

Bﬁ%tlﬂﬁ@ﬁ% %' C@¥&ﬂo§1¥§103 %Qﬁﬂghiyh@ﬂﬁﬂ%%1substltuent(s)”,

stituent Cr_20"ara optionall avi ng
5snbsvltuphi@s&llﬂnuthages@bqtitmaqﬂfﬁﬁfxnﬂaxﬁkﬁy%/Optlonally

vin ent o i nc u those si,m_|ar
BT R SHEP A RERBA LY S Wer ey g RS v o a bond
hayi 80csdbshi &ue:nt (she , he€drddyel vt @mm;@r@&a}bﬂmmguas
substituent (s) "Cr_20 aral kyl optionally having 35
SBBBEELERARE L5} 4nds THae e@%%w%tb?wb (P‘Eﬁa‘f-"r%/ a carbon
hggbﬂg £&¥ ﬁubs 1z ygntges) " for Re. Exanples of the
group via a $u fur atom' for R11, R12 or R5 include
10 a gr oupExappiesntEdtig “dﬁuibﬁémlyiamidatﬁdi¢ﬁxboxyl” defined as
abpve).. 5 Exanples of. the Iky R13, i) ude Cl-
SPRET GERHP AT e, RO FEOR RGP LF SRR 7, BopPapdt, Hctude a group
bubpresennbdt ¥y, -coNrIRM YR? an@ra® I@iﬂeyla,s ReTiyled hewyk) .
and the_like, and the |jke. Exapples of the 11 w1z
"honocyEFaEP bR upE opRE or@FPYP hEld gy DELERITH (A s)for R, R

for R inelude (ot yémﬁ@alr_o"c% lohe @y Ry Y32 a nitrogen atom”

substituent(s) and (2) cycl oal kyl optlonally havi ng
15swbschtmena(swbstEyaaptegfotheh%ahkyl eptidrally Waving

al | ubst.i t uent as_the def|n| ion
PP REEERDENL oo BERRh SEoTontareiRaying! ALl kron” for
saﬁstmfﬁeﬂﬁ(ﬁﬂ 'for Q i nclude C6-14 aryl such 15 as

phenyl, 1-naphthyl, 2-naphthyl, anthryl, phenanthr |, 11 12
acenaphEK§FPARS ?ﬁeth?kegr%HH THe 9 KKYISRATPY” ofor R, R or

the subsidd uend-Qlp %éﬁrégeﬁﬂ?ﬁi WﬂORlapER]@nﬁbl ¥i-¢ alkyl

haV|ng substltuent(s as the definition of
20 " hphbepsliy gamupgopubehatuqnhasl ngcsslb@:!d:l%wﬂ(ls)ﬂptlonally

ngg§ %Oségg#ggu?gk} Flﬂg& g&yf ﬁ%ioﬂg¥fyﬂﬁaéﬂﬂyl’
substituent (s}, Cs-2¢ aralkyl optionally having substituent (s)
or a hetercocyclic group optionally having substituent(s)).
Examples of the “C;_¢ alkyl optionally having
25 substituent(s)” for R include those similar to the
aforementioned “C;-¢ alkyl optionally having substituent(s}” for
R® or R®.
Examples of the “Ci-¢ cycloalkyl optionally having
substituent (s)}”, “Ce-14 aryl optionally having substituent(s)}”,
30 “Cj.20 aralkyl optionally having substituent(s)” and
“heterocyclic group optionally having substituent(s)” for RY
include those similar to the aforementioned “Cj;-¢ cycloalkyl
optionally having substituent(s)”, “Cei1¢ aryl opticnally having
substituent(s)”, "“Cj.zp aralkyl optionally having

35 substituent(s)” and “heterocyclic group optionally having

17



butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl
etc.), (ii) C2-6 alkenyl (e.g., vinyl, allyl,
1 but enyl, 2-butenyl etc.), (iii) C2_6 alkynyl (e.qg.,

t hyn put ynyl 5- hexynyl etc [
u% gyEngggy?g{£ gZ? gyglgpropyl g% Zyclobu%yl(IV)

cyclopemkahplégcbﬁheugl“@T@ug via)aC§u1ﬂuar@tomTa£pr rRM, R or

ph I 1- ht hyl , 2- ht hyl t 3 Cr/-1
PRE Va1 ide o G ish SApr R Pach iy SRS R L5 A agrined

(¥bbid) hydroxy, (IX) ner capt o, (X) cyano (xi)
carbanoyl, (xii) carboxyl, (xiii) gl 6
5 al koxy- Eaﬁbph9s PE. ghe ﬁékﬁbxgqgf%onynclude Ci-¢ alkyl such as

?ég%ﬁ%%?;%%ﬁ%%bné??S%ﬁ?Sé%@éﬁ%éﬁ%J’butyl, isobutyl, sec-butyl,

|Sébubbﬁyga;bpﬁmtylsehebyloaydath@nyike, and the like.
tert-butoxycarbon pent yl oxycar bon
oyl oxBEARBLRS | bt £05 " Raass LR oS Tdu) ot i pa bhe having
aEQHbE@tgentﬁgverEBE chhélhﬁé (Pfoﬁiﬁﬁ,opﬁﬁbﬁ§ﬂly having
(xvi) Cl-6 al koxy g) nmet hox et hoxy, propoxy,

i 6

zouggpsﬁpbuyntﬁs)bandxy voleakkyl sept bopakly having
tg&ESQE&§Xétégzptyloxy, 18 hexyl oxy etc.) optionally

havi'ng - oxy (e.g., nmethoxy, ethoxy, propoxy,
I sopr opBxgmphesonsy, theobnybxyf tiee- bwthyoptionally having

t but , | t "' 610

L Spbahy tORBEgBTY Kanbls. dSHInDes) St tne hotefrtiy group

eb thonélly'hhvgﬁg sﬁb@tkﬁhéﬂt@sfe foxr @Eilylddé 0ze_,4 aryl such
yl t hi o, “propyl i sopropyl thio, butIIth|o

15|§§b9bynwﬁhol-§é§hbhyybtﬁraaph yl, bemihewl o, phenanthryl,

p%%te}é bhﬁgxlhgﬁ EH{E%%& P%X{ﬁ% é@,ﬁ;_,o aryl thio

hi o napht hyl t hi o
etc , Ex&hpl@t 6fath¢|sub§thyheﬁe of , anplhqfsﬂhé|hqtyl

b Léﬁ'ra Ly haviRgoBaPSF SERPRAIF) " 28 BRRYPEEIFHTYR of the
tﬁ‘hbm@é}ﬂ&'liw ggaﬁg opPeBh¥ L sy hatyhg Qﬁ%yi:_’éﬂhéhﬂl/é)” for Q
etc XXi ) ilsulflnyl (e.g

20 phasypsgl fliiny C1-s12hkp tiﬂwgutfmﬁ‘yhylz aBRp%E hyPEePY1 nyisopropyl,

e 6 K fo (
ey PSRy Ben sl Sl ofyl t RSBy SRPPBHY Doyt ete-)
|Sdﬂ00ﬁyksaﬂkenyﬂ (ebyt yl sihfbpydllyspblthhsehibny?-butenyl

s UiRry | Ry DKol 10 ot c=5 WKkt | PjORREMYy 2-DutynyL,
aB¥h§§bﬁ?ﬂthEe)9 (lﬁWeG¥JSé 001 kyl (e ., cyclopropyl,
1- napht hyl sul fonyl , 2- | sul fony etc ), (XX1V)
25 a YR OPUENl)y €Y C oa@w:arﬂn n@YEiOBeXYQOeT-ﬁrhyI 4 ree-1a aryl (e.g.,
a&%%%&ﬁqiﬁQnth%ByQOVbaﬂhﬁﬂthQEt¥£¥l??1@91) Cs-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) Ci.¢ alkoxy (e.g., methoxy, ethoxy, propoxy, isopropoxy,

35 butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy,

18



I sobutyryl am no, valerylamno etc.),. (xxvi) nono-Cl_6
al kylamno (e.g., nethylam no, ethylam no,
propylanIno |sopropylan1no butyl am no etc.),

xviiL) di-

|
GFERHYDER RECT i BPbOYP AR RoISUEPS ot o3t B0 O b+ methoxy,
dbhﬂbkbanb@ep@kg,)1s&§§apbk} G@uéoﬁyplpg¢$u%@&g;uhec butoxy,

(e.q. cycl opr opyl am no, cyclobut am no
cy@mépéﬁtywanlaen yéyéyohbﬂyrbﬁ¥ﬁoe%@cIa ($¥3d) \Ceom pEYloxy

I L
S B hynopefiolty: FohobfyonfaraloRthifony ete;)y, (vidd) Cr
5 ae@kyll thppofdeongyl , methyiyhio} sebbyythio, vetepyltleie. ),
30 I .10 I b .0...b I .
AR oRYER Bongh Ly SEhE O M ROPUEYBERGP” FEeTEutbShlg, tert-
Chut Ehib?ngdhg?étﬁﬁog hex iﬁhﬂé)etco)lc}ﬂixﬁoegqg(&rylthlo
(CH2) 30 XXxiii) a5 or 6- nenp

hé?eﬂecy@hﬁéYé§baBrcénﬂ%PhFh@ltBégrd%sn%E%Ekﬁﬁ %ﬁd%ﬁc Yoo (xx)
t
suIL'fG 3@‘19&%% Es(ée%ec ﬁgtﬁ%f%i‘ﬁ%ygf%ﬂgg%}@nyl

atom nitrogen atom and t
192pmbpgﬂ$hlf3nyhhemybproﬁQlQulﬂl&Yl;3bﬂUyy$ulf1nyl

TN VR M AT

3pﬁh&§ﬂ@bl&an§ipyhéi9l¥hlf5n?!réﬁ@[Vl (2x1ﬂ1@@§pbﬂylsu1flny1
4- imdazoly 5-im dazoly 3-i soxazol

4(ﬁssxaz@bynyi§uéfigw%azéryﬁphBhY%évﬁféablyI2-naphthylsu1f1nyl
oty hi I I
(f%% oja ﬁ%%ol§l)§9gp%§69k¥h iaé?agoI T?thylSUlfonyl
15 1 e3h4lsxddicaydl, ypbropgist]l 2odyl hi adopropyljulfonyl,

53 4-th | 1, 3_.4- thiadi

Sbudvgsiind, a3l v1duiscavhy APLGPRbYl gnyfonyl, cere-
1b&t§i@ﬂu&6h§49|ybntilguﬁfbﬁ?QZOhﬁkyléuﬂfénflI@@@IyJ (xxiii) Ce-
IH 1o tetrazolyl 2Htetrazo oxoi_m dazi
dio@RFEBEIRAYL (8 Gr-ol PdEmL suéfﬁywﬂdyﬁ-nspéybwayplfonyl 2-

nyl r yl

SDF%?HCW}Q i*é?%%ﬂ#gn%rp%#%ﬁglémgb hl(zé}r{r%)rp of | ny)(l,amlno (e-g-,
20 2 fimampiamingl, , a8etpilphohopypropipeylanngd, bm@ysw@amino,

th|o ran 4- oxazin 1.4-t ia inyl, 1.3 15 .

¢ B Lsmgng, Y3 T ray L antnp bPe 2 | Wiy }] JodgrCace alkylamino
Oﬂ@tglazmﬁthglam@ﬁbldathyhmlﬂopyprdpglaminopyi@@pf@@ylamlno,
etc , Where 1 to 6 gre erably 1 to 3,

@B§Niﬁméﬁps9tﬁa9 béxpVéibneis af1-suBskyiamimpele.g.,

p@ih&%ﬂ&ﬁ%ﬁlngxaﬁﬂg€ﬁ 9Lmi A8, CME%Q@%%IEmQﬁo}h&llsopropylamlno,

cycl oalkyl “opti onall § 20 havin stituent(s)'

25 t ldd baefyilaimtiinon ebt . t he (XkuhdiycCie cycloalkylamino (e.g.,
cyclopropylamino, cyclobutylamino, cyclopentylamino,
cyclohexylamino etc.), (xxix) Cg-i10 arylamine (e.g., anilino, 1-
naphthylamino, 2-naphthylamino etc.), (xxx) Ci¢ acyl (e.g.,
formyl, acetyl, propionyl, butyryl, iscbutyryl, valeryl etc.),

30 {xxxi) Ceyp arylcarbonyl {e.g., benzoyl, l-naphthylcarbonyl, 2-
naphthylcarbonyl etc.), (xxxii) Ci-4 alkylenedioxy (e.g., -
OCHz0-, -O(CHz)0-, -0O(CHy)30~, -O(CHp)40-), (xxxiii) a 5 or 6-
membered heterocyclic group containing, besides carbon atom(s),

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

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

is



10

15

20

25

30

35

group optionally having substituent(s)" for Q include
C3-6 cycloal kyl such as cycl opropyl, cyclobutyl,
cyclopentyl cycl ohexyl and the like, and the I|ike.

aﬂFlL 'ko$ f"t}ﬁona t%}%ﬁ%d s%ltuylt(g' as 1 -

d@iazmlylu15#oXéEDljﬁMﬂﬂgMﬂ1azqﬁyﬁﬂn4nﬂhxauﬂlg&Juﬁnth}azolylr

> -gé}%%%gﬂg(f,oftl t;;pgl[ 3z I’S)(nf g{de thos 3?1‘6( S‘eritcpaztorﬁ/l, 4-

Sﬂﬁﬁ&éiéﬁyﬁﬂSQ -irRSdd 2181 ﬂef}lﬂédxﬁhdﬁyllﬂﬂ isoxazolyl, 5-
af orenment 1 oned . "honocyc ch group optionally 30 having
A i

S’d%%ww(s?flwrm@zw tétsar Reahel | e sqiea@olyl, 3-
;{i Eﬁﬁﬂ%ﬁg L, 198, SURSEIddi e%gélﬁ‘iﬁy @?rﬁﬁﬁﬁdlazolyl

St1t Ut p03|t|on(s§ Exanpl es “of
h@f(a]:plyﬁtm:gdmjmmllhé h]e,t%,rb-c@kuladj.azymrj 1 3,4-

AR e b e 1 o e A g 2oLy D)

fprz@*tﬁﬂa&i@z‘@iyﬁ of , 2 - tsksdoIpentl o, 4-hﬁ:lazolyl 1H-

het erocyclic group of the "heterocyc|ic group

obereraPlyl hatiirieesimael Yherpieimiqazinyg 4 rf&l}%%trflr?c?s‘éwl

fad Yo r
SHELSLAERLE SRV S AU ST RGP 3 ppiaion,
ﬁ4fppramndﬁnfhi|5ﬁmftiwu$mmykJintﬂxm%??hafﬁuﬂ1¢/3_
vin ubstituent (s of . re . oy
orit GfapPyot o5t b Rre el it e TaP IOyt Rfperidinyl,
sg@ﬁ&h%yr a’@h@o@pﬁaﬁ*pn(ﬁ)a ~-&xarphgs, of, 4heh i iy, af, 3-
kyl t1 onal havi n al koxy' for R14 |nclude
c&hsaamylrsgcmla%rmwlr TRiPerafopyd, takpzinyl,
'398E?P¥£1ngyty§+ §§P@g£yﬁ§+seﬁ ég%ﬂﬁaziﬁﬁi M z2inyl etc.)

entyl, I'sopehtyl’~ neopent | sohexyl,
3anéthyepbnkgl wheeehbxyd, 62, ﬁmeﬁemnb@ybht@¢ QMuFuhﬂiltuentS

and t he f the. of the
lgwyFeoBf?aﬁamt R TR R R ) e 6
al koxy Biehpdss nef hepy, cﬁ&h@dykyllﬁfﬂﬂﬂpdwyycloalkyl ‘optionally
i sopropoxy, butoxy, isobutoxy, sec-butoxy,

bBEBXH9 ﬁ@ﬁ%w%wnt h%ky@%ytla%ddﬁﬂerlww %dt%é‘homocycllc
lg%?%EEggegbﬁélP§ ﬁ%@ﬁn@rgubsﬁitﬁéﬁt(@WV'f&PtQCEK&iﬂﬁe Cs-g

st1tuent R14 i nclude C6_14 ar
sthlaslbhbn$u¢h1asnaphlhyerﬁlna@h¢h@¢UGmb t¢¥£l¢9&ﬁtyl

agggﬁhgs n%péotggafyke, andtpﬁ SfPﬁtltuent of the

Examples of the substituent of cycloalkyl of the
“cycloalkyl optionally having substituent(s)” as the
definition of the “homocyclic group opticnally 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 opticnally
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

similar to the aforementioned “heterocyclic group” for RE.

20



havi ng. substituent(s)" for R14 include those simlar
to the substituent of aryl of the "aryl optionally
having substituent(s)" as the definition of the

aforenegkéﬁ?fg ?foﬂpgygﬁﬁéﬁéﬂﬁgﬂk(Hﬁlgﬁgﬂﬂé%éﬁﬁﬁﬁﬁﬂlc group of

substitue ere 1 to 6, preferably 1
t bh8, “babsrocwehis @agumeommzﬁmﬂ&lyfha%nngnsuhﬁtﬂﬁuﬁnt(S)” for

SItI S) es. of the aral o)
ot LbHaReS rGFRqPLEERSE ¢ et e ftuanlf of [l of the
Cr a291abptk.aha5yp hh&eihgnzybst 1tb@mthy:§ir'yl as tthé Wefintition of
the like, and the |ike. 30 Exanples of the substltuent
5 ofhenafospReRyl onpd | o%%mwyc%la@u %’Qo%b%?ﬁ%}'éﬂ](%) a9
Réébbﬁ?‘cﬁgﬁtw?&eféf '%hé?etfeto S§bstd el Of ﬁf% 3,

aryl optional Ty having substltuent(s) as the
deﬂbatutaanbs nap bé¢ opreeent onkosubsibhivelarle resipion (s) .

o7 prer rbanT 49 SIS ALRPL (it By A MEAAS navins

ablkokgti furahte mﬁﬂlddeom:(lsa alkxanzies ofs teehyl, ethyl, propyl,
cycl oal kyl of the "cycl oal kyl optionally havin

10 S&E§PFPHEM (lgylt:ﬂrorl Rutyki U%C@u@%ycﬁ%ﬁmg@uc pentyl,
a§so§¥ﬁ£g@r09¥bpeﬁu§i bHéxj,l ecy&m@ff VI 3-eyohPhsa v,

s and 1k es of the
sobehiryént 2pB- dhreetbyl;b@'a}'kyan@ptm@nhikq. Fndithe like.
substi t uent for 4., by
substi t eﬁng% a §It€% t%gﬁ$%§yl op ona %§$1%é£ Jﬁ%lly having
subsbikiuebesR™ a&cﬁhﬂedeiknéﬁkonyoﬁutheas methoxy, ethoxy,

af orenenti gned 10 honncaﬁllc gr oup. opti onal | havinq:
15SBE§PPE‘MenFF§PIOPB¥YQ Ye §SPRHEOXYy e?%%‘%lr XY ¢ g-ert-

3bu§6§§“b€ﬁ@§ st i8§§n$ndaEh§UP§iétL{$ﬁ@|ﬁ1e Like.
posi ti on(s es of the "Cl-6 al kyl" of "(i)

group anaapéasfgf tb@oﬁanyl(|¢§ th66“®¥Y9IOEﬁR¢Qﬁ%ﬂY)haVlng

Wi Ny, DX at o r _
%&gg ﬂ?“?kgﬁgh agoﬁe y%%%ﬁyge Csﬁfopy$f |sopr0|01fllrﬁjéEnyl
bubphthy&oblbnhphsbylbaﬁdlthéelik@utamd featyike.
i sopentyl, neopentyl, hex i sohex t hy] pent
2°neohexy¥xaﬁpéeg ﬁ%tﬁ??bﬁ?%?téhﬂe?ﬁeg%|R%en£ i f%nally
|h5%1ngE§@BEk§§uQ£tYE?” QBQUﬁMVhﬁc§u8é|EHbsétgﬂthEr to the
‘(i) a’group 20 via a sulfur atomor (ii) Cl1_6 alKkyl

optbshalthgnhaefngrulgpduphe “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 Ci_zo aralkyl such as benzyl,
benzhydryl, trityl and the like, and the like.

30 Examples of the substituent of the “aralkyl 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,

35 where 1 to 6, preferably 1 to 3, substituents may be present
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15

20

25

30

35

via an oxygen atonf for R5 include a group simlar to
the aforenentioned "group via a sulfur atom for Rl11
or R12. Exanpl es of the "group via an oxygen atom' of

L)yt e deyldurgion or (1) Co alky

i ‘ona ving ‘a group via an oxygen atoni' for
R5 i nclmlale}zmm taridyarldad ke off diheméinyicdeed kyl optionally

DB VAP RURETL 3 O E, LD QR CRASHER such as
sepsLobp &Y ) Cyd Dbty 1 NWyiiogdinga ,Sididlvhdxy ) hd the like,

af orenenti oned heterocycllc group optlonally havi ng
3gndyplReitiksmi (s)" for Q Exanples of the "optionally

esterifg o ]1§: loalkvl opti 11
representg%ﬁzgéy 3%)2%%% 0 |esdggls@3%| r%%{j gveoa yo optionatly
E]xavrmhgssﬁsth@éruptssb’haﬁdly Rﬁlmshedaaftle@semmwr to the

ncl ude,_a resent.ed ).SR10_.(R10
| ShntPibit 5 Sl D 0 SR et ihs RS
" gpbsefehéyt a8 dad £0c kR rdop 't o JIB tHen caﬂ&eeneergﬂmd
ggresent ed by -CONR8BRO (R8 and R9 is as defi ned

v@ycy@m@@u@foawnw@f Jeaish s td’&tq‘b‘rﬁdl 7 yfor Q,
h t f I
9%‘%%%ahty§ﬁ§3 ﬂr’wfém%ﬁ'siﬁ’tluggrﬁ (F%) ﬂ%%gc ehle Ririet gyl e present
opt i au!aktytthraa(bl@ sebbtionuesit(s), (3) al kenyl

option h Vi n bst\L uent( v (D opt i onal.l
havi nga]é’ﬁ%‘gfl’ ?%e 1)9)121 léﬁ t| oncgﬁ ™ Vi a sulfur
havemgosubst j t@ﬁetéls&yl J&b@@mm rdviiie & ajdodp via an oxygen
optionally havi substi tuent cycl oal kyl
oﬁ*épranaf-@y %awnfgua?oéhret @éﬂfﬂgls)such éﬁk@ﬁ’-}‘?‘ylr ethyl, propyl,
I dianalil

Bbﬁg%i{%bgw t’gent%&%ﬁ é\% Iﬁ/t o%tfiégngéal Iy hla%lpr?gntyl

subepentlght (s@épezalsylhdiéwlol,r om:l'tmmilg,r o'irpn&tmylcmfaiﬂ}yl,

RXOREFLPS: SR O LR YR L e

"cycl oakkyhpDPs i onathy ‘I't_mlwxg \Siﬂ)si |§u41e.ﬂ*ﬁr (s8jomi”, of “(i) a group
"al kenyl Ptl onal | y havi ng substituent (s) ar)ﬂ )
omﬁoﬁaﬁw URaR PR QEbEHT Y teane (Y)Yl RPEIanaldy having a group

EéogﬁlEX%EQH'QQamsupéﬁ'ﬁmgﬂkﬁ%he as gldep. 51m115f1to the

orerrentl group via a carbon 20 atom' for 12
Razoneméﬁtloned “group via a sulfur atom” for RY or R,

Examples of the “group via an oxygen atom” of “(i) a
group via a sulfur atom or (ii) Ci-¢ alkyl optionally having a
group via an oxygen atom” for R® include a group similar to the
aforementioned “group via an oxygen atom” for R or R'%,

Examples of the “heterocyclic group optionally having
substituent (s)” for R® include those similar to the
aforementioned “heterocyclic group optionally having
substituent (s)” for Q.

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

Examples of the “optionally thiocesterified carboxyl” for
R®> include a group fepresented by -C(0)SRY (R is as defined

abowve) .
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As R11, C6-14 aryl optionally having substituent(s) is
preferable. As R12, (1) C1_6 al kyl having a group via
a nitrogen atom (particularly C1_3 alkyl) or (2) a

group Vhﬁaﬂ EE ggeghgt2§E§i€?%§lfsg$f&§p & c£§b # 3 or RS

group represen by - an 1 nteger

tmn&ludadaqgrsup hepneyehtedgbpugcomkﬁﬁnaRPyamav?%gs as defined
stlSuent(s) or a heterocyclic group optionally

&VPNG’ -substituent(s)) is preferable. 30 As R19, (1)

Cl 6 alkxbmgmbsoealtMehaMgagoéarﬁoﬁl BX¥p 06 pt LZona by Maving
aryl optlonall¥(haV|ng substituent(s) is preferable.

5 ASURstitoeofke) { RFOFsRa Hyakusiaar bon arkatlp ajtiionsdillyy having
P ogAn eV e (21 Sy SEpRLRY SR Ropdfilihading
psebstalbhentBs), A43¢oapbendl (dptianabhpobarding substituent (s),
0 RS eLh La ey e B0 Eider b (8, 45 e

(Bgt@bﬁaﬁugrhhelag sababbtaanatgﬂ as conpound (la)) is
preferable. Particularly, conpound L wherein R' is
¥

10 C6- 14 aﬂyamséﬁﬁoﬁﬁltpeha%lhgl @Bbé@ﬂ@b thayingisubstituent (s)”,

i - at
gz%ygiegég &yb ﬁghgglg g%GHggvéaggglﬁhéﬁQQEP a Qgiﬁgnyl

r eptésenflég byvabg}ﬁmbs;ipuentaa)FntégeyloépfumnaBly having

d.Q 10 i t ly. h . o
S Hieset Quknrds) ar g4 hata bRy roPEL gRahLY the T PRl Fypst ituent (s)
haﬁlﬂﬁesvh§ﬁkbdaﬂb6ﬁ) roa doﬁaﬂona§1§lha€an@ gﬁkytltuent(s)"
optionally havin oxy or 14 ary

C6-
15 opProRal Fychade n %%%s%#@%kﬁﬁ(%ﬂ ﬁ%@ %%%y%uﬂailonally having
SB%B sl @ALhY ( sh 7, CoRRYRd 164}, d%ﬂ%HH&%ﬂy’Héﬂ%&ﬁ??&&ﬁékltuent(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 RY, R'? or RE.
As R, Cg.1s aryl optiocnally having substituent(s) is
preferable.
As Rn, (1) Ci-s alkyl having a group via a nitrogen atom
{particularly C;-s3 alkyl) or (2) a group via a nitrogen atom is
25 preferable.
as R¥, a group represented by -(CHz),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-s alkyl optionally having C;.¢ alkoxy or (2}
Ce-14 aryl optionally having substituent(s) is preferable.
As R°, -C(O)R’ (R’ is a hydrocarbon group optionally
having substituent({s)) is preferable.

As R®°, a hydrogen atom is preferable.
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15 the formula RR6 0 / N(R) Rsal | NO S N0 R21~11

NNI / F (Ib) 122 HF wherein R2 and R22 are each

(1) a hydrogen atom (2) hydroxy, (3) Cl-4 al koxy,

(4) Cl-4 al koxy-carbonyl or (5) Cl-4 alkyl optionally

havi ng.substi tuent (s gﬁRRQS is (1) a hydrogen atom

(2) a hahogen atom ( hydroxy or (4) Cl_4 al koxy

dpt i onal | y having substji tuent (s)s pHefldi@abad.acent two

R23 aLQJ%ptionally bo to formCl_4 al kyl enedi oxy,

5 RR4is (1) a hydrogen afom or (2) C1_4 alkyl, R26 is

(1) C1_4 alkyl optionally having substituent(s) or (2)

a groupsr 6pFPEsBRdedIby 2 neoTReRRd aroBresprred Prighe formula

a hydrogen atom or optionally bonded to R24 to io

form heterocy and nis an integer of 0 to 5

(hewei nafter Eggﬁbbreviated as conpound (Ib)) is

rabl e. of the "Cl_4 al koxy" for R21 or

R22 i met'fioxy, eagﬁxy, pr opoxy, i sopropoxy,

[ toxy, tert-butoxy and the

| igkd” CfgtThesgy; *® alkoxy is 1s preferable and
nmet hoxy is nofje preferable. Exanples of the "Cl 4
al koxy-carbon@"® for R21 or R22 include
met hoxycar bonyl, et hoxycarbonyl, propoxycarbonyl,

i shprepoxpaahbeypbplbitoaycdebbngdl, abgvdutlxyetnabirss ,to be
sec: but.oxycarbonyl . tert-butoxycarbopyl dt li.ke.

s oPBPREYAT LR b FhupriRy. L bOniF PEOR¥Eeas, Fanpitnarty,
mebhgyedr haayl whereeherpref exabl gry Exeppl @sa iy theving
"Cl_4 alkyl" of the "Cl 4 al kyl optionally having .

s EHPEtiGEsnEdp) £ Br” B Y Raz pA&MddBaViRgap @YCUP Vvia a

al kyl : h t PLORYL, ngh the g3 4
l%é&f?ggﬁa%gﬁgg5%3¥ga &t B¥bupPEPRYL  n PHEYGe@ g &R is a
group represented by ~{CHz)Q (p is an integer of 0 to 3, and Q

16 is a homocyclic group optiocnally having substituent(s) or a
heterocyclic group optionally having substituent(s)), and R
is (1) Ci-¢ alkyl optionally having C;.g alkoxy or (2} Ce-1s aryl
optionally having substituent (s) is preferable.

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

N 0
| F (Ib)
F

wherein R* and R* are each (1) a hydrogen atom, (2) hydroxy,

15 the formula

{(3) Ci-q4 alkoxy, (4) Ci-4 alkoxy-carbonyl or (5) C;-4 alkyl
optionally having substituent (s},
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25 al kyl (e.g., isopropyl, isobutyl, sec-butyl,
tert-butyl and the like) and the like. O these, Cl1_3
al kyl is preferable and ethyl is nore preferable.

I f f I
Eﬁawﬁ e%ﬂ? ﬁ;@?ﬁéggggg?F9523459 at gloéén a@b% (3) hydroxy or

opti onal 1 or
|mébudeﬂ(a;kdmyhgﬂtnawallylbaimEg $uhﬁtm@uQn£§§l, Gir 6

- arbon ch_as ceto roRi.Qnyl o an
ThES) FAERSERY] B e BeRo opREBha Ty RORRe ¥ pORYFRDEons
hQYKpgeﬂeaiogygubstltuents sel ect ed fron1C1 6

al koxy-carbonyl (e.g met hoxycar bonyl

5 eRhoxycdiBory YdF@H?HZQtBWtQ%deQbSnyIabﬁﬁlthe li ke),
ﬁﬂzﬁloﬁﬁ93690n¥hk Eleétﬁeﬁg Hav1n§15§bst1tuent(s) or (2) a
kyl - car bonyl suc as acety propi o and the ik
agdoupheeprke¢ntén_hyathgIermgla nethyl et hyl ,
propyl, butyl and the like) and Cl1_3 aIkyIsquonyI
pethanesul fonyl and the 5 |ike) and the |ike
am no, di nethyl am no, nethoxycarbonyl am no,
et'Roxyeal bonyl am no, tert- butoxycarbonyl am no,
benzyloxﬂ%arbonylan1no acetyl am no,
TghBageavkionyl aThyarBRdn! Beok K8k o gmmw BbKAEM to R to
(e.q. hoxy, hoxy, propoxy, te but oxy an
xolfbew hevE;occheioanﬁcnoaskyhoxytag@nano&thHE3(here1nafter

PHEBE, aBoPeyinbdd, S8 K mRNSR LD0Y] PIY i SO 8N

met hoxyERERPX¥s ﬁEthnéyemngxala@ﬂyfrmbrlm%ebranﬁ tilelude

like, O these, hydroxy is preferable. The "Cl 4

al"Ry hoxyt ehBOKIL EIQPR§Yrob??Bﬁ%P?%YhaQ?H%xﬂB “isobutoxy, sec-

SBQEB'X ueEE.(:E)-buf:gﬁngﬂdothzflﬁ@y ¥ &nkdd ©.4 alkoxy is

preferab he af orenent1 oned substituents
:5aprsﬁbsabtatabﬁemeprKY|mn(m?reVﬁEﬂfeh®bh@nber of the

SAOSLILHSILS LS LPOLBL o, o UL, SURBLLRR o 5

p&ﬁEQUdb|Meﬁhbxﬁb@gbﬁnﬁlPnhﬁndxybEIbaﬂyDIfpiopéxycarbonyl
preferably C1 alkoxg Exanpl es of the "hal ogen atonj
{ 6FORPIDPREFAERORY hor HEOXYERFBPRYE, biohHex¥pRrbonyl, sec-

'BgtB%XcgébBH9§§ t%PkDBhEE%XéaPBSﬁfiaQﬁS thé5%H¥%E*56§ these,

koxy optionally
20 hEyisnglhobytcavkonys) isfpref@Babhel anié methoxycarkenyl is more

et ho gpoxy, i sopropoxy, butoxy, isobutoxy,
58€e§§F8§§ tert-butoxy and the like. O these,

met hoxyekamplesebfibtRe “C;., alkyl” of the “Ci4 alkyl optionally

having substituent(s)” for R? or R* include linear Cj;-4 alkyl
(e.g., methyl, ethyl, propyl, butyl and the like), branched Ci-
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 “C;.4 alkyl
optionally having substituent(s)}” for R*! or R?*? include (i)
30 hydroxy, (ii) C;-; acyloxy (e.g., Ci-¢g alkyl-carbonyloxy such as
acetoxy, propionyloxy and the like), (iii} benzoyloxy, {(iv)
amino optionally having 1 or 2 substituents selected from Ci-¢

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

25



Exanpl es of the "substituent” of the "Cl_4 al koxy
optional |y having substituent(s)" for R23 include
those simlar to the "substituent"” of the

EORPELERSNL) M AR ARPRLGIRAAR, o sen) (oo,
atkequkgl*pcaeﬂemajal esud}heas:]a_deam,omcvmwrmaham tithes,1ike, and
DEREChERRY LiSom PRl ¢ [ng sy SRATDRL (TR om Ly iyl and

StRhst 11 Kent né SCi YOa Dy IS EE o IE 6@ <§ub&ﬁeﬁhtﬁié§11m}hyl and the
be the sane or different. 26 Exanples of_ the "Cl_4

5 aliyebnaadokye tbkerete by- :tv&‘i“i%fa»j thyplapired t o
' d
CREEpOkea Ry LARLAE, MERARESony FURI SN0 a0

Eratpkesaobonpbatilio 4 laéﬂxg/jrloxmafb@mylemimae a¢e1le3a‘ramm0.

Cl 4 | Kk . Q. ..nethyl,. ethyl but d
chetheRestl et lenie Y ity el B oo AR (euq.
| BebHbYY, &€Roky] Ybropeky, betylbateky hend el Bﬂde)t,he(w.) C3.7
Iike. these, Cl 3 alkyl is referabl e and net hyl

20 §Y§%\PF@EH1@¥Y935P@$E¥@’6Y§1 t A | E’- ‘I)ff the "Cl_4

g% HQE 98§§E¥rﬂﬁﬂ¥f8xy5ﬁhéﬁﬁ§§fn$ﬂ§) f%f (vii) Ci-a

ose sim tot enentlone
ahkybxgpci_@nalkgxhawng 5 uhsithoxeme {x)Ry f anetliezéﬂy@rhoxy and the

SR kBhnaY Ch8 hkEaci b T md Y &5 frererabll.

6- nenbersd Neif 09ERYTONGAI m@g“clhetaelmycdpm@am@ having
Wien R24 and R25 are bgnded, ,a group represent ed fy
15 { REDEB RUPRL ESN 260RR TR $rhB 2 ey &eifplle tos Jyr FFrerably 1 to

tgpr8§eEBSdaP¥rEH8n{%HH&i %ﬁhti’t‘.u%‘?@ a%g %E@séit‘ﬁ?ﬁaﬁe

ese, a group represented by the
ppe‘setabheés) R26When prlef enatﬂie}r o ridup suiptedemndd by two or

tggrgor e su%§t§€u$Q é?&gy e éhe ageflne 1f¥éf€ﬂt

One of R?! and R* is preferably a hydrogen atom and the
20 other is preferably C;-3 alkoxy.
Examples of the “halogen atom” for R? include fluorine,
chlorine, bromine and iodine. Of these, chlorine is preferable.
Examples of the “Ci-4 alkoxy” of the “Ci;.q alkoxy
optionally having substituent (s}” for R* include methoxy,

25 ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy,
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?*2. Of these, Ci-s
alkoxy is preferable.
The C;-5 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 or more, the

35 substituents may be the same or different.
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R24 is preferably C1 3 alkyl and R25 is preferably a
hydrogen atom n is preferably an integer of 0 to 2. 5
O conpounds (1), preferred are a conpound repr esent ed

b th f I
(?/c) e 'ﬁﬁal‘iﬁqﬁ(‘% v&hér f%;leac n%o|f.3“l‘\%gg}two

deﬁbﬁednabaﬁ%bbhﬂbdlmaféebhtﬁther ahbﬂedeameﬂhg$enedloxy,
compound (lc)) and the |ike. 10 More preferred are
cB Hﬁﬁﬁeﬁre¥ymﬁﬁ?eFﬂeFéik?s hydroxy, nethoxy or Cl1_3

a|ky| 1%%5@eQEQEBQ NzahorBhefrladorl kyl; R24 is
aIkyI is a ydr ogen at om an%én is 0, and

Sthe ||kexamelescgfath9 Peeteallyld Ep%d%pomﬁ619¢@)llnear Ci-4

10

15

20

25

VRSO 25, oed, U LOREL P TS g o
ab@?hcﬁag 03dssalkyandet ge, Iik@préﬁybpanMmﬂSle)see&butyl, tert-
1S, conpou
bitaty Sngi ERECIERR kbt thBr LEFF 1) G Hicidy(Crs aliyl is

opkigaahbYeNaMiange P GL OXy sér@c&wfrylpfé\f@@miexy,
2 1s a 20 hydrogen atom Cl1 4 al kyl™ or

al koxy- Bapbphes; OﬁQBhES“@l4h@Hkhbe@P%&Qﬂﬂl%NrﬁﬂYkﬁﬂr
SoRBeLTF IR PE Fonand (HOubb LrBye R niade Hiche

Ra4oremeathydedgeo; gt abkel &t Bomk k¥ ; h&2Bng ssilisdituent (s} “ for

algﬁﬁ¥-cgz4 al kyl or a group represented by the
Res 25 28 wherein R25 is a hydrogen atom

or R24 apdmB2asabe @H@deﬂetérééyalea Bormed boyerengd R bonded
heterocycle; and n is or
tc each other 1nclude a 5— or 6-membered nitrogen-containing

heterocyclic group. When R?® and R*® are bonded, a group

represented by the formula

,N —_
R25 R24

may be, for example, a group represented by the formula

Coe = o
and the like. Of these, a group represented by the formula
(I

is preferable.

R?® is preferably a group represented by the formula

L
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Speci fic exanpl es of conpound (1) include

5- (N- benzyl - N-

nmet hyl am nonet hyl ) -1- (2, 6-di fl uorobenzyl )-6-[4-(3- 5

met hoxyur ekgQq) phenyl ]-.3- phenyl t hi eno[ 2, 3-d] pyri m di ne
thgfﬁ’ g - dl 8.’5 ¥1e]f1ne8 a %ve.

5- ( N- berzyli-dNprrifaraprivnommt By kyilahd, 6%° is preferably a
di fl uor obenzyl) - 6-[ 4- ( 3- hydr oxyur ei do) phenyl ] - 3-
pREAYPERNeAEPR - 3- d] pyri mi di ne- 2, 4( 1H, 3H) - di one,

5- (N-bepzyl- :
nethylaﬁi%%né%ﬁgff??%¥2?%-ﬁ?%?%%¥o%gngy??-%:[4-(3 i 0

met hyl ub€i dophengs] {3} phengf¢hredof e 3a dipypowndi represented by
2t4%}g,%;9-dione,

5EPR BEAIVEN- et hyl ani nomet hyl ) - 1- (2, 6-

5- (N-b e

di fl uor obengylad- 6- [ 3—ret honyur erdo) phenyl ] - 3-

phenyl t hi eno[ 2, 3-d] i migi ne-|2, 4( 1H, 3H) - di one
Ay

(conpou A) ereat, are preferable.
Pref eral] e exa onpeptidi c conmpound havi ng
ai?éQ dotvopkA rel easi nj hormmone antaS&ﬁSstic
actioﬂ i ncNude @ conpound feprelsented by the formul a
(1') ReCH2Y gR4 R3-N O A2 RONMNYSNO OF JF
wherein R1 is C-4 alkyl, R2 i a _6 al kyl
optionally having substituep sel ected from(1') a

hydroxyl group, (2') Cl1_4 P5 alkoxy, (3') Cl 4

al koxy-.car bo ylgm%4').di-C1 4_al kyl -car banpyl., . (5;

SHEGITERER) kP 4chS coRt I at nab ALl epe artef to be

gabbrevid%edbay CompoahHyl Tenybenyl thedl{ie) hal ogen,

(2) C3_8 cycloal kyl optionally having (1) a, hydpoxyl

group oflor® predgRaered arg| RYRPOVRRhbRyI aWiiEEein3y gi5. hydroxy,

t qefnaRRDELEE, Ni L ggen-contai ning heterocyclic group

opgéonally havi'ng substituent(s) selectfd's from (1) 05

h& ogem,a (1wdreudny drtorylorgCoupaliyly 81 dsmidy addyl; R” is a
hydrogen atom; and n is 0, and the like.

Particularly preferred are compound (Ic) wherein R* is
methoxy; R* and R*® are each a hydrogen atom; R* is C;.; alkyl;
R?®® 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) C;-4 alkoxy, or (iii} Cj-4 alkyl
optionally having hydroxy or C;.4 alkyl-carbonyloxy; R*? is a

hydrogen atom, Ci—; alkyl or C;, alkoxy-carbonyl; R* is a
hydrogen atom, a halogen atom, hydroxy or C;-4 alkoxy-Ci.4 alkoxy,
or two adjacent R** are bonded to form C;.3; alkylenedioxy; R* is
a hydrogen atom or C;-3 alkyl; R*® is Ci-; alkoxy-Cj-4 alkyl or a

group represented by the formula
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(4') C1_4 al koxy, (4) phenyl optionally having
substituent(s) selected from (1) halogen, (2') Cl1L 4
alkoxy Cl 4 aIkyI (3'") nono-Cl_ 4

LT B 1 AT, P, AR 3 G <o com
ahkexyor RB-memidrdd e tydyc Ry iand I) i htydm@.n

t 2) Cl 4 alk 3) C6-10 I 4 N—Cl
gl E;T} (I\ﬁ%PCHfJaq: E‘?’F%@# ( )%rﬁ’c?{?ig)m?l'%/ Q)hgﬂd’? %—benzyl—N—
%e(;ﬁ 1 8mProhOtHy W{f%%if%bﬂé}[%ﬁ)mmm (3-

heterocyclic group optional Ty havi ng substituent(s)
5 sméehbsjuf:emim (ghenykb; 3-gleeny Gihieng i34 3-qIpyrimidine-

PR S f g o ) BB A1 5 2,

a&KYﬂﬁ@kéBéuhyl ansi— P4+ 63-eiyd roegereido)iphenyl ] {8-ovi ded

whe IS optional]y hav subst it uent
Rnhgﬂasﬂjtalﬁe°é25¥-@kgw e 4?&6@@# b rm(i) (N-benzyl-N-

%EB?%&%hSmQ%R#P) Opt [ PnaLb Y NaYE AiSerAlpsyiig-L §9
ec rom 0xo, (2) 20 hydroxy 4 al (3)
1ocmeﬂhalkngydobpbenyl] %ﬁ9h¢mw&¢Mmemob2k®¢d]nx%%mﬂﬁgne-

48R Thatai L 8O LUES A A B o

pHQﬁ%ugr?béﬁE?Df 65 hﬁ—dﬁ@-féetmyl@ﬂaﬁo yshhﬁ}rtuent

in_ the_af orementione Is.sho
behswyY1ERARPP &S, %rdmxérn@adhn Tiy ({I'llh%'ﬁuo%lc?r?%e%ﬂd salts
Clndabkyl (e.g., nethyl, ethyl, propyl, butyl etc.),
branched C3 4 aIkyI (e.q. |sopropyl |sobutyl

15 sec but @, these, bbt W—leenzylahwne*@hmlmk@mgtEhEOanﬂpT &%, 6

i L S s

bpaeekRednC3nb [3] Byﬁ]ﬁﬁrgmldiﬁ@ﬁ?:p{)ylﬂ 3I$X)bcﬂjicyrhe (compound A)
sec-butyl, tert butyl, |so§ g etc.) and the |ike.
Eﬁ&ﬁp?e§aEF thereed ﬂrﬁlRB g ﬂ%?ude linear Cl_4

al koxy p3grtgaBie Qﬁéﬁglé!s 8§k heny n@ﬁﬁé{@ﬁ(ﬂdl@t’é&%ﬁound having a
etc.), branched al koxy (e.g., 1sopropoxy,

20 g@!matiokyropsecrbﬂmexyngt b@tm@ueo@ta@@@lgtmomwn include a
ik |l es h oa gagpopyl " include
e BpESeCtat 8 S acb Aty £og o

met ony propoxycar bonyl, 5
|sopropoxycarbonyl butoxycarbonyl |sobutoxycarbonyl,
sec- (CH ) R
3
R/N 0
1 H H / N/R
RO-N_ N | Y
Y TN
0

wherein R' is Cj.; alkyl, R? is (1) Ci-s alkyl optionally having
substituent (s) selected from (1’) a hydroxyl group, (2') Ci-
25 alkoxy, (3") Ci-4 alkory-carbonyl, {4’} di-Cji-4 alkyl-carbamoyl,

(5) a 5- to 7-membered nitrogen-containing heterocyclic group,
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but oxycar bonyl, tert-butoxycarbonyl and the I|ike.
Exanpl es of the "di-Cl 4 al kyl -carbanoyl " incl ude
di rret hyl car banmoyl , di et hyl car banoyl ,

ﬁ lCarf%g?a@arﬁﬁﬁhgﬁgﬁﬁPpy}qalﬁﬁk (2) C}@ cyﬁ;oalkyl

yl Car and t he

tbptlcSHaIDyﬂam@i‘m@reﬁ'hlar}qgmquntgxrcmpwg;r (2 ) mono Ci-4 alkyl-
het er oc C|IC

pyRFRPR§ N 4 H:?)pyq -lrlutgc?n %;:ﬁjl Irge;ggﬂqyr(ﬂq,ﬁe% %ﬂntalnlng

tRE ez pbl gt 3- fou | SEHA 10} Madrdlg substituent (s) selected
|soth|azoI|d|n- I:IJ i m dazolidin-1-yl,

5 i firemzol H|1maZQog¢n, i bR d)aza)lh)(ﬁlfﬂw%/lgroup: (37) Ci4 alkyl and

i di

p%rag h fh%llio éyr %%ﬂl%ﬁ pyrro g 2_ya]v:1ng substituent (s)
pyélettédyfromn"(ﬁ’a)zdhallsg'én, I (@'dazblq quxy—'c1_4 alkyl, (37)
i m dazol - r.azol ol ,
PPPE Gt 1-4- #LY&-%%‘DW? Ha SEL3ay ‘f’s'g Gradkory,and (57)
t Rbhaze) ; |a3/ky1<t:£f15&ﬁ@§;1-?cgd ;alieds Zcﬁ} -65) Yoy alkoxy, R} is Ci4
oxazol - 2-yl, ‘oxazol - 4- oxazol - Y I soxazol - 3-y

10 2@lk¥bxaﬁollsl 91) as@x%gqgerg @tom,t h %)zoq:JrQ @].koxy, (3) Cs-1p aryl,
t Y i Y
Zo?hl az’ol4 %lkyi | so’t ﬁl Az lﬁl%&ﬁéﬂ%ﬁgﬁ} i 'di JnS)l_aylhydroxyl group
pbper(swll a- a—yto Prperbelted 3t rogeperontiainihg | heterocyclic
pi perazin-1- erazin nor.pholi n-2- vyl ‘

PEREHE: PRE sl 1k ohShng e gt Ledpi P iF), S ffted from (1) oxo,

pyLr ¢l ;. 3- aik¥125(9vrlgy@r6xyic1pyaﬁuyrl:kgn) Ci-s alkoxy-

pyrimdin-2 rim pyrlmdlnS?/

15 pgarbanryh, 3450 ) ‘Dw@d@m nahkﬁer earPareyl iard (@) Ca-a
t di r I 2
AIaPLS0I Bk 1o Pah phidhg By o 0, gpovied unen &
1i8, 5hEnymzoptielyhllyehaazmy aulydstltleemiafzs)lrzlﬂflshould be a 5-

|, di n- 4- O the lik
Yo driptatrabibEadeh- thatatniod Aeseredfebls orou
IthﬁaﬁamghubnﬁgrB@Bytlt@éﬂwkspas@péwted from (1) oxo, (2)
propyl - car bonyl , 1 sopropyl -carbonyl butyl carbongf
2o|§a§apyw @aabéhyylrséélb t-y| 2L PGTRHATORYE . (4) MONG-Cig alkyl-

b%% baﬁa&EOQMP g Fuéréiﬁﬁlsﬁ?fg%ﬁfptﬁ@réinéfﬁér sometimes to

ogen i nc orine 31 brom ne and
| bél abbrExaHpbdsaef cbinpoum:lnoIC)l} A a salt thereof and a prodrug

% rbonyl am no" include nethylcarbonyl am no,
Ir88 bonyl am no, propyl car bonyl am no,

'SOprOpThéaﬁbﬁﬂMh@ﬂbﬁoofbé&MhCQﬂbﬁﬂyt@@ﬁﬂoln5the aforementioned
I sobut yl car bonyl am no, sec-butyl carbonyl am no, tert-
25 compound (I’) is shown below.
Examples of the “Cj;.4 alkyl” include linear C;, alkyl
(e.g., methyl, ethyl, propyl, butyl etc.), branched Cj3 alkyl
{e.g., isopropyl, isobutyl, sec-butyl, tert-butyl etc.) and
the like. |
30 Examples of the “C;-¢ alkyl” include linear C;.¢ alkyl
(e.g., methyl, ethyl, propyl, butyl, pentyl, hexyl etc.),
branched Ci.¢ alkyl (e.g., isopropyl, isobutyl, sec-butyl, tert-
butyl, isopentyl etc.) and the like.
Examples of the “C;., alkoxy” include linear C;-4 alkoxy

35 (e.g., methoxy, ethoxy, propoxy, butoxy etc.), branched Cj3-4
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but yl car bonyl am no and the |ike. Exanples of the "C3_8
cycl oal kyl "™ i nclude cycl opropyl, cyclobutyl,
cycl opentyl, cyclohexyl, cycloheptyl, cyclooctyl and

he |k Les of th | K el
| RTBEE Gefno o RBPROPS s s Ao ey 8¢ Bdeddl idre-butony

OXV€
2eRet hoxyat Bge, 1ikset hoxypropyl, 2- nethoxypropyl,
3- met hoxypr opyl , 1 met hoxybut I, 2- thoxgpu%yl,

3- met hok§BuPYES 9% nkRRoxybat3HXoRY TRA lude

”EEEMBQ&BX&bQﬁ¥ﬂEtQQK&X#CQEﬁ@N h%i@poxycarbonyl
1- met hoxy-1| - met hyl propy oxy- -nethylpropyl

5Slﬁephgpyxycasbhyybrobytoxg;a(bmnmbxyh%@bwﬂ9¢WQﬁ5bonyl, sec-

SHEPRSR T BoHE hy B Bobi oS FERRIIL [and ™ty £LREY!

dinethyEﬁhﬁplesebhoxMﬁET@y+Ck2 &Eky&@mﬁfbdmoyl" include
3- ethoxy rop - ethox but yl he |ike.
ERaRBLBY Sﬁrgﬁ@oyhvnglﬁﬁ %%ibd#ﬂ@¥ fé@%ﬁawﬁyl

'HEEEQErEE&EEE%EhﬁSQ bﬁn¥£%FirNimethylcarbamoyl and the like.

hyl am nocCar bonyl ne | am nocar bonyl et hyl ,
102 ethylﬁnﬁmpéasbgﬁytbehyﬁ ahel Y+m£mb¢uﬁd m&tm@geﬁrQﬁntalnlng

B reBRgc i tgRaiXh - PREPONE bt et 1O E ot n-2- 1,

2pyetrby i dinroeglbobxhebbddin-3-v1, thlazolldln 3-vyl,
2- ethylamnocarbonyletho?%ﬂ ? the_li

tHéOﬂeﬁoied&PyPrY#ncFaaE +dlﬁf%a$£th§?légggfadln 1-yl,

1ﬁ§BBEBXHd§Hd2L9§ |hﬁ?dagglgﬁﬂﬂpé3§l0fp§P§zof&&¥n41 -y1,
al kyl -N-C1_4 al kyl sul f onyl am no" i ncl ude

15prgﬁh?ﬂlﬂlneﬁhyﬂsuPV@ﬁyDéhﬁh@‘4ﬁVbthQYIFPl 1-yl, pyrrol-2-yl,

BV SR ok LY R VR P IR,
e T s
% 6%36%%1 - wgdr5§§ ﬁaﬁirl xln§3?6§§gﬂf§¥ y17 téerazol-5-

2+hY diospBUt yly 1, Soh¥dpexybyi vl ox428Yd60§YDUL Ybxazol-3-yl,
1yﬂ§droxy | - ? hyl gth I, 2-9h¥d?gxz-l-ne¥hilethxazo Y

201ahyﬁﬁ@ﬂ9rw-wébhyspxapyﬂ 52yhydtbx§zol 14 ylbhb@?@l —4-yl,
LIS YIE RYRhIRY D1 -3- 918 ALPKYREL VAT PPYSothiazol-5-
yl, piperidin-1-yl, pipéridin—2~yl, piperidin-3-yl, piperidin-
4-yl, piperazin-l-yl, piperazin-2-yl, morpheclin-2-yl,
morpholin~-3-yl, morpholin-4-yl, pyridin-2-yl, pyridin-3-yl,

25 pyridin-4-yl, pyrazin-2-yl, pyrimidin-2-yl, pyrimidin-4-yl,
pyrimidin-5-yl, pyridazin-3-yl, pyridazin-4-yl and the like.
Of these, pyrrolidin-l-yl, pyrrolidin-2-yl, imidazol-1-yl,
imidazol-2-yl, 1,2,3-triazol-1-yl, 1,2,5-triazol-1-v¥1,
tetrazol-1l-yl, tetrazol-2-yl, pyridin-2-yl, pyridin-4-yl and

30 the like are preferable.

Examples of the “C;4 alkyl-carbonyl” include methyl-
carbonyl, ethyl-carbonyl, propyl-carbonyl, isopropyl-carbonyl,
butyl-carbonyl, isobutyl-carbonyl, sec-butyl-carbonyl, tert-
butyl-carbonyl and the like.

35 Examples of the “halogen” include fluorine, chlorine,
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met hyl propyl , 3-hydroxy-2-nethyl propyl, 2-hydroxy-1I, 1-

di net hyl ethyl and the |ike. Exanples of the "nono-Cl_4

al kyl - carbanmoyl " include nmethyl carbanoyl,

ephylgaebammyk caRhapy! carbanoyl, 10

i sopropyl car banoyl, but IcarbanDyI i sobut yl car banoyl,

sec- buEgeoRibanof thee%/mob'gr?i»ea&bbﬁbyq?amﬂﬁzmlm ‘include

4 .
R T Seah B LAY LT, s carponsamino,
|iebpmbpbsab&bﬁmylahmhyLsnhtphghrbbﬁpbamyheulfonyl
sec 15 butyl sul fonyl, tert-but Eulfon . and the Ilke
5R15P?u§ﬁ’éFéF§BWlﬁ@iLH9r 6ﬁcew§¥ Caﬁlao?ég%%%%?arwr

PEefenahhoigh Bl noRAnbkstReei ekably a 5- to 7- men‘oered
nitrogen-confaining heterocyclic group optional

haV|ng §ub@pﬂ8§enf(§heseC$@t@EClQ@ kYbnw%qglm@#cEﬁ#ﬂopropyl
Xyl a
03§E%g ?fyc ggntg g%Ff?g %%rnggciéﬂeﬁgyf cyclooctyl
pﬁmﬁdthe3lﬁkg pyrldln yI) optlonally haV|ng
substituent(s) sel ected_ from hal o
10 hydr oxy EXGFedSS P§)tgf ACupkgt %3 ?H?gﬁgkﬁiz
a%t@l@fﬂy‘n&%@rﬂ y lpfnﬁécﬁ'fcﬁ@e)tﬂ#lsu@lméﬁﬁcﬁ%ethyl 1—metdhoxypropyl,

pyridin-2-y R3 is referabl{ met hyl “or ethyl, an
pé?r-med:llﬂoem’lpyfopﬁrlef SragktRoOKFPRYDY R41r@ebh@xﬁb%yy, @-4
%E%ﬂbxfyﬁi S[g}@%%gp%¥?BE§ier§ par ?gﬁ lorl—methoxy—l—
pmﬁﬁﬂﬁﬁﬂdﬂhyz 2Kméthnx#{ﬂiﬁﬂﬁhymeﬂhyls ol—meEhoxy l-methylpropyl,
cqonbi nati on _of |na 0
15 n@t‘l‘ﬂﬂ aw-égmeRiw}&ffa ﬁ'a?o Bpxka aﬂa‘tﬂfiyf%?%l B
ﬁﬁéﬂﬁgﬂ f9ﬁ CQHEEHHQXQLZ}méﬁﬁyyﬁﬁoﬁbi4 £lmethoxy-2-

(2,6 dlfluorobenzy
mEte At eTIOEY)L( n@rmyrtmﬁﬁfn m@f-hyﬂprsszldu dxwehoryplri-

di -
T PRy o SRS R T R R ) FERERgToRY Y 4
N et heetybotydr eand Mhedlike( 2, 6- dlfluorobenzyl)-S-(((Z;
zoftn;;’)xyet DRt ! LA ag)ethy! ) 22,43 i oxR: 3 02y iy

1,33k @[tertaiw%ﬁh@ca&aba imé&aym nbdhgiémyhb@a@whgfimethyl
N s methoxyurea, N-(4- { di f I uor obenz - 5-
2—methylam1nocarbonyle hy 2- ethylamlnocarbonylethyl and the
like.

Examples of the “mono-Cj;-4 alkyl-carbamoyl-C;.; alkoxy”

25 include methylaminocarbonylmethoxy, ethylaminccarbonylmethoxy,
2-methylaminocarbonylethoxy, 2-ethylaminocarbonylethoxy and
the like.

Examples of the “Ce-19 aryl” include phenyl, l-naphthyl,
2-naphthyl and the like.

30 Examples of the “N-C;., alkyl-N-C;.; alkylsulfonylamino”
include N-methyl-N-methylsulfonylamino, N-ethyl-N-
methylsulfonylamino, N-ethylsulfonyl-N-methylamino, N-ethyl-N-
ethylsulfonylamino and the like.

Examples of the‘“hydroxy—qu alkyl” include hydroxymethyl,

35 l-hydroxyethyl, 2-hydroxyethyl, l-hydroxypropyl, 2-
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((di met hyl am no) net hyl ) - 3- ( 6- net hoxy- 3- pyri dazi nyl ) - 2,
4- di oxo-
1,2,3,4- tetrahydrothl eno[2 3- deyrl m di n- 6-yl ) phenyl ) -

SO EL L bE L) 5 s

dBekpdioxybutyl, 4- hydroxybutyl l-hydroxy- -methylethyl 2-

1, 2.3, 4-tetra dothln 33 r - I 1.
I\rlydﬁ%’t‘ﬁog ?@é {%sh¥ﬁe %Hd‘%? oimra}}(l)egén 1%%%5) rby_}?ydmxy 1
(ﬂneihypﬁyéppl pggenyayoxperemawh)mﬁ ,ad1d+ tion sal ts

are pref erab]l e, es. of _such salt

rhcpl) ude saI tsn

5 wil bR pEvRaRRE! bEJFfam(Je gt T PSR SN ydroxy-2-
h ci g AGj -1,1-
pﬁgggg%]??% ;@ ga}ﬁga%%%ﬁ?ﬁg%h%%{%ﬁt h orjg‘liarnclyxcy aci d
(élgethﬁbehhzla@nd theelikeacid, trifluoroacetic acid,
fumaric__aci xal ag tart C £
hera | creRtRiea hE s oo Grt FLTRARIPA include
nméhnyeaai:b@mbylaceﬂhyfﬁam@mﬁ@fwmmmoyl
p-tol uenesul fonic acid and the "321?) acg? t)&e like. 1 _

10 V\héﬁ%@ﬁﬁéﬁﬁﬁ?a{@ylan‘au‘EYl§a¥%%’%° amoyl, sec
t h t th
B&¥ TEX::EQ%H&P yﬁé%ﬂ@a iéyr@&s&,rr_tma alle @al 5

i norgani ¢ ase . salt such as
sodi um Epemaéssmf thal ‘c‘,¢um aliegheet fonwlid kneludske,

orrnagiﬁ cSBagé}lh%ngéal Yt Q‘%&l‘y? 1115%%)% I e#%@am ne,

PYEbgirBpylpuLlebhpe, bﬁh@n@hmmﬂ ﬂscﬁﬁﬁmymmml, sec-
tri et hanol am ne, dicycl ohexyl am ne,

15 JPHENIFREERDY dnelPERT h%t%%u%ﬁ%nﬂ kaeI}d %'p]o]df'fﬂ (1)
can be gt : 3areX e cullhe 1l
met hodsﬁdgjg%rl beéﬂﬁn %95/2 405, Jelgl-%lé 1697%@1J <t Y
VogeLreasbly Mﬁgmyl4697 W97/ 41126, W00/ 00493,
W00/ 56439 78884 a t |
accor di %g fbég%#bgau%’g Ath n7d eq&égeléfogﬁg%ﬁ %%g'tamlng
khemﬂrﬁeyhmdc ﬁﬁbupeépﬁpbﬂallﬁeha%iMstuhhﬁmtmémU(sh selected
W04/ 067535 and the Lijke or g met hod COédI nglk 1 d (4
20tﬁép@téhshaé-:eﬁﬁaun&%)(?)hmmfy el VR EY yl and (4)
bel ¢ “%ﬁﬁekgone@afﬁiﬁﬁlﬁEhi Py r l%bY%iﬂidﬂi ~yl, pyridin-3-yl,
prodr ugs rodrugs of the conpound (1) and F )
(nefﬂrednaf-ﬂeyleoopélangblfehwm@ mb%félww (R ofelected from

ComouBgoth) 325 4B ASF HEBEETPRLISG, MR e (0 v

raa&bxgn cevel tpes rani cerizanly, arefgasibliyc unsubstituted pyridin-2-yl.
25 R} is preferably methyl or ethyl, and particularly

preferably methyl.

R* is preferably C;-5 alkoxy, and particularly preferably
methoxy or ethoxy.

q is preferably 1 or 2, and particularly preferably 2.

30 A preferable example of the combination of R?, R* and g
is a combination of methyl for R?, a hydrogen atom for R! and 1
for g.

Preferable examples of compound (I’) include N-(4-(1-
(2, 6-difluorcbenzyl)-5-(((2-
35 methoxyethyl) (methyl)amino)methyl)-2, 4-dioxo-3-(2-pyridinyl) -
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I - S o T T

acid, etc. under the physiological condition in the

living body, that is, conpounds which are converted

to conpound (1) and the |Iike with oxidation,

r ad t4 QN C : ap_ Ty N
oo e ar SR eBbl 2, 3 bR T ey y F LGSR -
1®duﬂoayM¢ehdeeHﬁsN§ -dR¢H6- dmélUOrghenzyE)aﬁ+d((aﬂd

S YL o B RREBAN o bt lapyetatnyn) -

Oﬂtﬂ A e BRI thﬁﬂebﬁ%2¢BLB?py9iﬁﬂalﬁOGayl)phenyl) -N’ -
acylatlon, alkﬁ ation or phosphorylation (e.g., a
50 ed 4byl Ls§Bj EcHifguaroRanarl jroup i n

g)l)aml%oﬁﬂx% R;E)' hK§slie Hoﬁg‘:@Sﬁ{}P%é‘Ei{?Ql) -2, 4-dioxo-

alany ati nocarbon
(ErﬂBEhWFtﬁtmmbyﬁxatﬁnemoﬂén34d}pyrlmldln 6-yl)phenyl)-N

yl t hox carb yl ati o tra of ur anyl at | op,

DRGNS AT RN R d BT ST
tqthd@ﬂﬂylﬁhlﬁﬁ)métﬁyl)—BhQB fREAReHYPPyLL i ARE-{e-2, 4-dioxo-
i ke have hydroxy, 20 a conpound obtal ned by

10g dbj?e@tru%geftﬁ@hwﬁépékyegpéap3r63 aMriméginrfonl) phenyl) -N’ -

3%49 gPhosphorylation or boration (e.g., a
conpoun btai ned by subjecting a hydroxy group in

conmpounés( the aadtt b€ tbkpotindan(aieaptialIbh, physiologically

Rt il AAT AP POl AP oAb PAPTRRCE 381" Bxamples of

dlsﬁﬁi}méaam neiRuEE garkenyliahi @Rorghfiid; avhen (€ogppund
(1) and_ the l|ike have carboxyl, a conpound obtal ned

15 bwyam%@ﬁrﬁ@ erad, c AYBERProyE6UpCiE, aRiBEL6r REidat FRhuric

dzﬁf)ghkglg acid gﬂﬁpgﬂg }9? 'n5%19¥ ﬁﬂpheSEQQﬂlc acid
a car roup I n conpoun I ahd t eto
et (®lg .estienrfiicc aciidn, aprmyIaesderttmf&tonnaceﬂlc acid, fumaric

car hoxy | esterification, am nonet hyl . .
CHD Y Bl S| ke EBhE o0 ath T L BT R i eric acia,
etdupaicardderldx et Ryl acesat enkthaaksanfophthatidy! :
esterification, (5-nethyl-2-oxo0-1, 3-

20dlweé¥?54uyﬁ°}1ﬁc€t AR desPolPLAEREFEATONIC acid and the like),
C%ﬁk?hﬁ%y arﬁﬁ@%'?Bﬁ%&unﬁéthLféﬁ&t ?n)aﬂgve an acidie group,

met hyl am atlon etc These
caipauméy dcarmbephysddliogdchyly aethpﬂakhemaabbs geth inorganic

bR Slna TRl o REshnge  PoSuTRY  BelRr Rt

undArc iaim, P pginelseginc ahdcendi 1ive, sUkhl@fet 886€h metal, ammonia
described in | YAKUH N no KAl HATSU (Devel opnent of

25 pRfydrddeutiiks) s pr gsparicpbasgn (8f 95, \brikgtRglamine,
pt&@%ﬁ%@&amﬁﬂgh'E@%@d@ﬁeﬂl5§56¥@n§tmggﬁﬁnolamlne,

diethanolamine, triethanclamine, 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,
WO96/24597, W097/14697, W097/41126, WO00/00433, WO00/56739,
JP-A-2001~-2788B4 and the like or a method according thereto.
Compound (I’) can be produced by a known method, for
example, the methods described in WO04/067535 and the like or

35 a method according thereto.
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Prodrugs of conpound (1) and the |ike may be as they
are or pharmacol ogically acceptable salts. Exanpl es
of such salt include, when prodrugs of conpound (1)

and thec%#éguﬁégeiﬂn ?ﬁ)dkﬁmgQﬂ%pb%ﬁ%@—ﬁ%n%ﬁBQ%EYEompound (II)

and the I 0 I norgani c base (e.g
ahkgl benmesad =ughraugedi ul?uroclm.t%gfurtheandmphendil kB),, (I') and
al kal i earth tal] such fs, ca n& nesi um . and
Fhd3 | LBeERihnePRE oho bt ap Tvch St he, OIS PR of compound
and) the khkeliRks. %eaﬁféﬁmm&nﬁﬁﬁ@hﬁ&hgareotgﬂﬁeﬁted to compound
am nes such as_ trinethylamne, triethylam ne,

5 pyE) dPR€, thecodikpevidl 2IRRTSIRR ABS BP cRRaPRAEIRm@n gastric

t a
N?Egﬁaiggé. y enegﬁ%ﬁ?%g%gﬁE&Imbondltlon in the living body,

enzyl et nd the |1ke basi c
arhrb asj dsompomimds wdghniane, cbysermedntntdﬁmp@uadd(Eheand the

liLke, etg.) the like en prodrugs of cQnpo

(M e Eeofi et e apedreh. S07aFBED Shrc PG pLRpding to an
aeezihe; | tkBpoexdiiasH heeeebnioctedleco &aim;&umdt HI) and the
inorgani.c_acid, organic acid (e.qg., hydrochloric

10 adiidfe Bt byaralysis siq.ucue 46i gaspric Aridc and dhe like.
Carbonlg PSSHS?%Q6EEEJMEBdﬁdaQT?rF%?rﬂéc W compound (I) and

acetic'ac ptonic” acid uoroacetic acid,
f wher iLd kec hdveormlino, agi domp@urichrdkainesc by, snhjecting the amino

d d, nmlj
REERARGLL Port O/ IR b A SGARERPR OB Piiorylation (o.g., 3

t ebhpBasdl 6Bba ne€ily eibjkctagydis a&Mim® aub Suckoapound (I)
aspartic _acid, glutamc acid and the_like. The

15 pPddr Gi§Sof 1KEnbOUAE T1FosAP YIRS 1ok e 2RADYLBEECRY dr at e
3 —4ddxo-1! he4-
oty tanene g anacen RamernlE A b d i hueatil
asnmethpsycarhomsl & ticm, nmbécahgdr@ﬁmtanylatlon,

sy rry e eRe iR e kIR AR By et

| BMeR befon35e €O NPO W (clo)mpo(:lhd) (@dpdahBethe like have hydroxy,
beIom#nentioned co ound 36 may be | abeled with

205 copPapRd(ebpainegby 3§§§§m§nﬁh? Heyq ey group to an

CIRTEReR) ey larwas! papsemuebian tdce, (0. o

i mtrmenel obbapoem by epibdecttiad syhyfeotwrgndup R34 compound (I)
and the like to an acetylation, palmitoylation, propanoylation,
pivaloylation, succinylation, fumarylation, alanylation,

25 dimethylaminomethylcarbonylation, etc.); when compound (I) and
the like have carboxyl, a compound cbtained by subjecting the
carboxyl group to an esterification or amidation (e.g., a
compound obtained by subjecting a carboxyl group in compound (I)
and the like to an ethyl esterification, phenyl esterification,

30 carboxymethyl esterification, dimethylaminomethyl esterification,
pivaloyloxymethyl esterification, ethoxycarbonyloxyethyl
esterification, phthalidyl esterification; (5~methyl-2-oxo-1, 3-
dioxolen-4-yl)methyl esterification, cyclohexyleoxycarbonylethyl

esterification and methylamidation, etc.} and the like. These

35 compounds can be produced by a method known per se.

35



R33 WR35 32 R31 Y'XRNO 1) (CH2). 37 wherein one
of Wand Y is a nitrogen atomand the other is a
carbon atom or both are nitrogen atons, X is a

ni troge ato n. at S 0

to 3, EP%&%FE{£?4§% n%tﬂgbsghg B?Q i?%ere Jlé% be one
eaﬁlnchsl(;l dorvdytd gen catcenponndi (J) iand igioupikewondekr a

via a,carbon atom a nitrogen atom an oxygen atomo
aPBYPLBLOGE ¢enﬁ%§%qgngﬁgss BBNEReRS | ESr bR IYAKUHIN no
akATHATESS (hSvél PRI PhAMhnadehd QBN amqnzﬁe ®esign of
fluorine, chlorine, bromne, iodine) or gr oup

5 b¥ndeduies, apch‘i?odr%at Gwbléshad be@bRplé”tV@mSHQQ@Nu s a
hydr oge n
R37 is g’rﬁ ggCP§C 3 ggxqu?fgn%+$ é‘lﬁeal%%%é)@s they are
sulasphtautmat:bsbgmbaalyehetepyable $& bip. omxampdjelsy of such salt

havi n substituent(s), and a broken ne shaows a,
SPRGIEGonthER BEOHEHEPcOhoRATPS (b erd B Tike nave an

aQQ&a&bab%@uﬁsSQEHpggneabekylnanah@h@rfﬁﬁ@t salts with
speci fication), a salt thereof and a prodrug 20

10t RecegeniEabassulist ot ueal kahicoapalineuelh 13s jgodium, potassium
Ia d de 0 n n th
PRt Rea b Tkat i BRFrhoheldl Bach Tad Mol cium, magnesium
bandlecthw dikecakthansataoni metatles¢dh as himke ocardron copper and
19 tionally havin stityent(s) an_25 acyl
08D 138, ORReL ) navERgieuBatr: Long: o) orgatid kinéS Buch as

heteheenehbmiBeOUR rhavhpdamiRENp £1alﬁ@rb§wté¢1ﬂﬁ
whi ch optlonally has substituent(s), l

15oﬁﬁh@nﬂlﬁwlﬁﬁbedﬂﬁtéén@iamAﬁeantﬁh?%ﬂa%ﬁ.%m*@¢rgroup

?Pﬁ%§%l% %%&g bgUpN o BEBegE9%§ﬁ§g%éﬁéﬁﬁk$fﬁénéﬁh the like,

exa the’grolp via a nitrogen
atamiicnemide atida ButhOagrauglninéZ)lgslgrowmnlthlne and the

represented by th 0 | a - NR38R39 wherein Rae is

§&$@geﬁ 37 EnﬁyEFSCingﬁn group optionally having
SUbSt|tW%%h(§kod§G aC¥k cBMPUANnAPYIPNahdiythaViike have a basic
substituent(s), groxy optionally having

203@%@%%1@%%#(@% amlﬁ@t@ﬂdcybﬁlélﬁﬁouﬁxéﬁPl%ﬁa¥¢?I¢%@|#&FIUde
S%%%;! %ﬁ%%(iéﬁ% aﬁlgrgﬁgdgﬁB% gﬂéfgc$ao eggpré&éfbchlorlc
Réziids ailtydeogeddat smlfuric acid, phosphoric acid, carbonic

acid, bicarbonic acid, formic acid, acetic acid, propionic
acid, trifluorocacetic acid, fumaric acid, oxalic acid,

25 tartaric acid, maleic acid, citric acid, succinic acid, malic
acid, methanesulfonic acid, benzenesulforiic acid, p-
toluenesulfonic acid etc.), acidic amino acid such as aspartic
acid, glutamic acid and the like.

The prodrug of compound (I} and the like may be a hydrate

30 or a non-hydrate.

When compounds (I), (I’) and the below-mentioned compound
(II) have one or more asymmetric carbons in a molecule, both
R-configuration and S-configuration due to such asymmetric
carbon are also encompassed in the present invention.

35 Compounds (I), (I’) and the below-mentioned compound (II)
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or a C1_10 hydrocarbon group optionally having

substituent(s), R39 is hydrogen, a hydrocarbon group

optionally having substituent(s) or an acyl group

opt.i gnal sups ( or Bignd 3R3 the lik
N R

ad] acergxamgleagert ail—mnnompfqprtlndlcamomougdohpvmg a

optlonall havi ng substltuent . \ _

ARRIRIRIR I Magen&ﬁtﬁﬁea&&as include a
sl o Hr BOHIY aiyorﬁné@d&@lﬁydroxy optionally

having substituent(s). The hydroxy optionally having

substi t uent (| is its represented by, for exanple, the

B is a hydrogen atomor a

.rocar ow”gr a C1_20 acyl group, a C1_20

al A ..group (le.g., met hyl sul f onyl ,

efhylstH -onqu-“pr onyl ll?opropylsulfonyl
butyl sgf'fonyl, is quonyf sec- butylsulfonyl,
tert- butylsulfonyl (cx) Rentyl sul fonyl, hexyl sul fonyl,

5 heptyl sul fonyl octylsulfonyl nonylsulfonyl

d@h@I@Wf@lﬁylof &hdmcw%ms Fhylitnpaec Atom pHEy the other is a

t O t

p‘é%?&g% sul o et%ﬁ{%ﬁ’éﬁ}&é@?@ 7's gn)?l né‘rtéﬁ?ge“ at;;m

(éroga, ca)fmmylsu,dmﬁ,onylls lamaiptitdyd s dff dhy:lo 3, R , R*¥ and R* are

2- naphth sul etc. a_.heterocyclic rq -

chRf SRM héb%/e? I%}"Cga%a(ghﬂssclﬁﬁ drolgﬁ g%m or ({ii)
10 aéoéﬁ‘@‘@ﬁtb&ﬂfé’dfﬁm acah}]d&n aﬁ?tﬁr[’@@&u@‘rddé@: @tedpy an oxygen

bonded vi a sul fur atogy ncl ude a group represented
byt@meorf@rﬁmﬁﬁurs%tgmb- 4 %ﬁe@e@ﬁO?Plgp%Qﬁ neyet Tbon atom,

0z1:0,2, ;@ S hy r dr o
group or HQH é?%c?% & grg%gg %% n%hlgﬁﬁi <

ophlonahéy Hmsn;sm@,stubdm&)(s@r aE)@mmipesbcufdetdwefla a carbon atcm
af orenenti oned erified rboxy .
|HEIﬁﬂeoéyﬁ?%uibgﬁpq%@eﬁ¥ea yarpge ?o?ﬁﬂ? %I§§éﬁ5)bond6d via
15 WHeE8HPBoPAt bif, aRTY E08eAoAbe Rt DS c agLdug Oopy ekl pdiaving
roup tlonaIIy havi ng substltuent% 35 Exampl es of

tﬁb}bé‘ﬁgg‘éﬂ%hﬁbn@é DS OREPTYC B o%lfqycp optionaddy having
OLUBLEGLHCFS P, YDA SEEESE LB WS J GRS bona o 3
hydubtar bond gt sopet ime ant @l hexgbreaviated gs cmeund (II) in
oLK9Y 3Ueh, 2 021 PO 10N oo I Bikod SR P Pelaru
20 PEAL¥EBXY, hexyloxy and the like, etc.), each of which
| Each substituent in compound (II) is explained in detail
in the following. In the aforementicned 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 aforementicned 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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optionally has substituent(s). R46 is a hydrogen atom

or a hydrocarbon group optionally having

substituent(s). RO5 and R46 may form together with
thenadiaCeRtoN §F 895 Nodt AR Bl F W ding TN I3 (s), an acyl
optional 'y having substituent(s). Exanples of the io

oproen ad:ptyl@mhhy elola chind oxyhh s tgvtogntl (@l udwdrqgrowptionally

aﬁgr eS Zgn%gl %?rg%lgz p?g};&é%? sycflc S%roqgjn ]ogatnc?faf&y having

aékl;t‘stﬁt@@m‘)yé) g6 oUp deoup  repiddutioat anie formula -5(0)¢-R*

et hyl car banpyl, pro ylcarbannyl IS Qpy! car bano
5 URSTEAR banby| 47| SOLRAST coF thry 2, < b 18 a b Vdzégen atom
baky.la C&J_ Egarfﬁbdnodaerrﬂorplé_ﬂt ug)abw_{ewaal@e ALY 68 BaBBYL tuent (),
anoy di met hyl car banoy

| car
?nghylsehbrylht@qeban@y hydrecarben dgm@pl preiomxbhp| oaviig

t
AP RELFRSRE DO BE O8RSl Gt RSN maying
i sabstetaen®0sC _@P deandaRﬁbmagrbepbbnﬁeﬁetabb;chaother to
Cl..0 h drocarbon ref er apl e. | es of

10 ¢ herR BedRlRebCut 58%&@1?? ‘hcféltlt‘i@)e‘h P53 q¥fFlic amino
95258 (@pglengfifyﬁavfﬁ@yéiubﬁfﬂ)@nt {sppropyl, butyl,
|sobu? , sec-b , tert-butyl pentyl hexy

heptyl Inothglaf@wntm fommusiay | Iﬂodaﬁgamples of the group

I
bseiys) SECTb ZEoRTTIONE LIy navins

gsahstisu@ﬁtts):ul ardey }'grchfcefyalmlpe:)lon(aZ)lyahﬁ&lb@ substituent (s)

cycl oal k ro clo cl .
15 381 perEs PRt ety onay YEpRIT e SRR wherein R® is

C¥Ch9898?{énaﬁgoﬁlh§rlék@y 0 \My@io@ta%%e@%ugﬂ,vancmo aacyl group,

cycl oal kyl group) % C2-10 3o alke:g g{
(a. g;-govalﬂwlsmlﬁgqnylu%mmp@w i lionyl, ethylsulfonyl

DHEEBA ST oAl M onr TN Mo,
gigebutglaulPobya) ksa:y-l—bu'gylm.pl)fox(yﬂ;b, a:iﬂ:—ik@.:@lquﬂyﬁonyl

20 SpanErbSv ke b AL rel AR i e LA onl 532 st comy,

ah!SM?YEuBf@H?L G@by@%ul@oﬁ?@' O%G%Wlsﬁ.ﬁf%nyl dodecylsulfonyl,

clopro en cl open enyl cycl ohexenyl and the
Kéde%’ ﬁugf@ﬂﬁlen@étgﬁdéﬁYﬂéuéfQBY$rc@@ﬁ@éﬂ@éﬂ}lsu“onyl etc.},

napﬁ€%§I ﬁ?ﬁﬁ%fﬁﬁb%gﬁg H%g% (e %% F$5X& %e
Inkphtlmylhubfeﬁgl enﬁengp_blvémyl&lbfwl il )naqillﬁtchyl‘leterocyclic
s SSobE), §a8n T S SHHISAEHR, (e sueFrddhe 0.

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 h‘eterocyclic 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-jp hydrocarbon
group optionally having substituent (s).

35 Examples of the aforementioned opticnally amidated
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35

benzyl, phenethyl, benzhydryl and the like, with
preference given to a phenyl-Cl-6 al kyl group such as
benzyl phenet hyl and the Iike) and the like. The

af orenent i oned h rbon oup 0 t

i SR %Y%f%’f%%ﬁ’ Yric $%,2 n%re pret era%}%efytbgﬁé_'h]e formala

su@@ﬂm‘tsaéﬁwtme&teuﬁ W5 tid W abr g tamn( S)or Exaipiregarbon group

of the substituent include (1) a halo en atog#%%

fPEORR nRLKQRY 9FPeL bR o meC1-¢ Gtk %( 0?%!) ethoxy,
(4 ( OX. | 13 c-am Atert—

g‘ﬁﬁé}tg‘?}?%'enté %@%(%,nga%{wg) %16%%3ﬂaﬁsil (sal d Cld}g’ € 15"

albkwxxaptp@n‘aywxhasbma\dMamd udre (Jsﬂ)kefl gts -3 f re@@h of which
Cl. 6 al ko Cl 3, al ko

RGPV e oyt g Ly VRS Bt B s o

CRyRosYaxIsan bardyb , oflidnal ky| haviidasohydtitauent ¢ . R*® and RS

8- menmbered heterocyclic group (simlar to the

DBRBWERAERL | BARtheL Wiy MW%‘E SHIERIGTE afrWup @ cyelic

ZQmQRBtéfﬁuﬁgo Pféﬁgfﬁycﬁﬁ¢gﬁbEﬁ&ﬁ@éﬁtuénﬁ?éﬂ'h@&ﬁh@les of the

at ons ect from an oxygen atom a sul fur at om a
noptbgeal iy oamideted ) carkbxy hadoyem motnde 3. group represented

Y8 S W1 i & 06, 8% DR e lofl-4r5

propi o
bpk&fiﬁ}:ablkt)ﬁoﬁluhwid* Oi‘Cdi|C1%_4hladyﬂ.®’a&)‘dam2@l groug (el g.,
vi nyl car bony propenyl car ony
ewetbxsfle@sb?moﬂr i %@%@%@%ﬁi} Q%%PSG{%&% | kyl
9§ Q8Bro ?ﬂ@é¥baﬁ§yﬂ4 b@f%icélbéhé@fY'1séﬁﬁﬁ§!ﬁﬂfbﬁﬂ5¥%; sec-

as subs?ltuent (s) preferably 1, froma
hhubgénaabem:yé. gtertfh@tyl@aﬂeﬂn@yln@enwmwmoyl

0053ty O o e O s v

lah@ Bhe pikéerably 1 fron1a halogen atom (e.g.
fluorine, chlorine, . brom ne, iodine

al kenyl * xe@p}eggoﬁ E9%|%g¢§9¢ar?qug%gqg‘%£ é%%‘aforementloned
ahb@f%cﬁ?ﬁ@ﬁnékouévbbtloﬂQﬂPy Hévﬁh?Cauﬁhéﬂﬁﬂéﬁﬂﬂéyllnclude a

enyl ani no kyl - car bonyl
(szl )20 Qrydr S5 uiy@s Ry s cXae ) i) a( 6r-1a hyéupcarbon group)

represente t I %%1 Egé [ 1ud
|sga§ ?gggggofrﬁ??é?%ﬁj and f?%: %Y F%ggéga réuP include
orla hydieeadiofl gfesip o Igmalrrlestﬂzalv,i reg:hlylt op&opyL isopropyl,
preferably 1, substituent ée. ., hal pgen at om (.e. g.
{ PbVine  SeRiEVineseErBNt kb FEEFRRICY hi (POt By VL, heptyl,
h»s@&gzﬁy nen9xo. dEE}(QXOun&ééf*’PXydo&é(é‘@P Gérilde @y Y, ,tetradecyl
hal ogeno- C6- 14 ar etc
pentadecyl and the llke Of these, Ci-19 alkyl is preferable,
and a C;.¢ alkyl group is particularly preferable), (2) a Cs-1
cycloalkyl group (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl and the like,
with preference given to a Ci.¢ cyclealkyl group), (3) a Cz-10
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 Cj;-¢ alkenyl
group), (4) a Cz-ip alkynvl group (e.g., ethynyl, 2-propynyl,
butynyl, 3-hexynyl and the like, with preference given to a Cz.e
alkynyl group), (5) Ci-1g cycloalkenyl {(e.g., cyclopropenyl,
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at any substitutable position(s), where the
hydr ocarbon group is preferably a Cl-20 hydrocarbon
group, and particularly preferably C1_6 alkyl, C6_14

| 2 k 7 t
A B e L S A SRR A P
pvesenbed by .t Bocleamubayl NFRBRAP, Whey eancR4p anfl group (e.q.,

Rg9 are the sane or differenf and each is a hydr ogen
aPbanYEl Barhkhyl, canthrgl kyphenadtionyb, saaggpaphiyhyl and the

glﬁléy’ %&8 Q?E%?P&&cie?;é—?ﬁﬁyﬁaoﬁh%%&% ad Sy hthyl) and (7} a

enyl anoyl eno
Scsleraaéka/lkXEhrmuP (gphenyla Te-f atrlz@l-ccarbbhyl mgﬁ such as

K , phenyl -G -6_al koxy-carb
LAY, SERERRENN BTN C 1 CyRh SR, PREBIW oo rorence
b@h_QWn”EBt bOEﬁényi ~clQ 8ikyEnhesed BeterHEVISdnLy Y, @henethyl and

contalnlng esi des_carbon aton(s 1to 4 hetero
atbes lakpdcard thenlhkeoxygen atom a sulfur atom a

It t
20 formia SCRREAoRhsPara RufEPLarboR SER Cptoldily has 1 to
10(5L)ph¢demmply Li to) SCImdPe apkgferédbly TIt® &Jk@m@stltuents at

SRRt AR rER LBRkSY o HBPlASS Bt Wit drtiisdiplenc. inciuce

syah as haikfepgeitodt of@. qui,t rﬂLﬂf}ﬁiLdéle dridker iafe ,aMromine, iodine),
substi tutabl e_position(s)), ) 6 cl oal kyl V]

oé2i4nafcyp, 43) (pityoes, 14%59]{6&9: 4@ lilyd@fxxzosrgtlgnally
hav
%stl a(e&bsegtagheoésggugﬁ%ﬁgiéon%hiyc gg%gg%; (said Cis

uent represente ormula’ -
15whékgﬂnoB&@onalhydhegenasrsabstltoehydsbcalbbm Yroogm hydroxy,

e 8P ROTR . COo L Res s SHCRY 1 <Ot 3 HEELAIL G Tprarony-Cica

tm&ox@r)dcﬁ%@Zau&ya darbyfyvgenadbory, acéiﬂbé@oyl Ci-s alkyl-
hydr ocar bon group optlona 'y havi ng substltuent(sa or
a CREPaPSYyel Ac Ogr SapBopembREeAyhaEsragyclic group (similar to

Slﬁ B Heﬁ%@t-gn%;xtlgﬂg oF_ V\EBCE ﬁ@ﬁb@?@ﬁl Me@é‘:?ocycllc group

stituent and R41 is rogen or a
zohyamaeanbng,gbeapdeercE@boandt§m15)nay t@rﬁ1h¢t@E@rﬂ#0mS

W acent nltro en,ato IC 35 am no

OPEEoBRET St g AoV AR eababr( BeRpEERF Sty 3 Bffrogen atom
t @t&l')Samanaehadobeheaeamc kecggy Oﬂmuéﬁiﬂé 1 adihl@riﬂil@ bromine,
bel ow nment i one '5- to_8-nenbered heterocycllc grou

cOREANE) Ay, (Béél Bes 2E¥LhéA- €t onfuy, 2ikareynl hé@%%vlr acetyl,

SHSpIRELATL BULUEON nesoRiReR SeRL 7 ol o o

25 aI(We,myk:ar@Dnﬁlal Ropyomnmqyrbanvlt he- pr@em:slcarbonyl etc.)
etc.), (iii) Cy-3p aralkyl (said Cy-z0 aralkyl group, namely, Ce-14
aryl-Ci_¢ alkyl, optionally has, as substituent(s), 1 to 3,
preferably 1, from a halogen atom (e.g., fluorine, chlorine,
bromine, iocdine), C;-3 alkoxy and Ci-q4 alkyl), (iv) Ce-14 aryl

30 (said Cg-14 aryl optionally has, as substituent(s), 1 to 3,
preferably 1, from a halogen atom (e.g., fluorine, chlorine,
bromine, icdine)), (v) Cz-¢ alkenyl, (vi} Cs; cyclecalkyl, (vii)
Ci-3 alkoxy-carbonyl, (viii) mono- or di-Ci-¢ alkylamino, (ix)
Cz-s alkenylamino, (x) C;-s alkyl-carbonyl or (xi) Cs-g

35 cycloalkyloxy-carbonyl, (6) a group represented by the formula
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preferable), (9) a 5- to 8-nenbered heterocyclic group
containing 1 to 4 hetero atons selected froma

nitrogen atom an oxygen atom and a sul fur atom (10)

sl , Rl Mls ap( 1gfcbck8abkyg d( &8
C#%@ﬂéléyléhe F%éyg(é ga? l%kngéﬁy 'enedi oxy, " is a
enyqﬂdgﬁnMatowycaraph&dme@ambpn gx@updppenhyhéhedhaxyng 1 to 3,

Bl CHPERIEasTy, &6 o a RIATEn PO (o By

GRS i Lalditlor(ige]. brehike  anydice) 6 alikyb), c&éﬁb, hydroxy,
am di no, (20) azido and the |ike. 1s Exanpl es of the
g?r@rpsthm@ff 12 09K Yex (YARS Cen+ 0P T Y he Nako@rnetirem aryl etc.)

qfy t OWI it '%E;éd oy ?xa(rs*?onwﬁﬁg!épthér ﬁyd%B@%bon group

int Ies of thé C1_10 al kyl “include
niet mdefeeiawly aplC@msl hydrsopropy| groupy| and spautitularly

R e Rty Frathapryror ofept 2ol pn amtne

abh %ﬂﬁl@al@ﬁﬁﬂﬁv@%gofmﬂiﬁlﬁ%_eh@. (%))C |[<fah'kyéb{atnpﬁbude group
cycl opr opyl cycl obut yl, cyclqﬁg , cyclofexyl. ,q
(r;e@ese:s@esi eIt 1prul ac yaiR) Vlﬂe{?l’é RiCghg R are the

zg{ t achkyci{ff ‘H&"eac%’ gls0 'i’;)fd’rog%% ‘ék&%and%SE}"ealkyl Cie

he |1 es of the 0 al’kenyl 1 nclu
varwylamﬂﬂchl5|a§dpﬂopén%lalkobubeﬂyk a2kpovényC3;-7 cycloalkyl,

ae @%e%%li‘%e”y'rkﬁdc?éﬁﬁ%'lzgqg%&géh%ga;kfeﬁ%oyl g

E&ﬂﬂﬂ& AHenwl-0,0c laate 1etdaybyhnyl, Ci-¢ alkoxy-
2-propy %m butyn I and the Ilke Exanples of th
capeen yhens o,gr p éxy to 8-membe red

| SOPL i(étert ]ﬁg”l)](ﬁllgqu{.)o tk?llét@@i’ow'—ﬁ@t?ﬁtl%)éd “5- to B-

sec- utoxy, pentyl oxy, hexyl oxy and the
Imdamoeﬁﬁi Bxeingt @syofid h@r@]p 3cahkakyi@l, 3baskdgy carbon atom(s),

EELp &% PRGSO T DGRUE Mk seom, 5 sunor
eAHenty Pd aptEdogeH @ﬂmﬁvwdwoqy,, @opoxpeiipoXypresented by the

r oOpoxypro and the | Exanples of the C1 3 . _
aﬁqkwf# t?%yﬁxu‘d}éeﬁ%%%yﬁ”hﬂé (1% ét hyfraggn atom, (ii) hydroxy,

PFODY) LRI 9, 29T ORY L NP andkbRe bKked alkoxy is optionally
substituted by Cg.1q aryl optionally having 1 to 3, preferably 1,
substituent such as a halogen atom, nitro and the like at any
substitutable position(s)), (v) Cs- cycloalkyl, {vi) Cg-14 aryl,
(vii) C5-14. aryloxy, (viii) Cy-2p aralkyl, (ix) an amino group
optionally having substituent represented by the formula -
NR*°R®! wherein R%® is hydrogen or a Ci-1p hydrocarbon group, a Ci-
20 acyl group, hydroxy, a heterocyclic group or the formula -
S(0)x-R* wherein k is an integer of O to 2, and R* is a
hydrogen atom, a Ci-jp hydrocarbon group optionally having
substituent (s) or a heterocyclic group optionally having
substituent (s), each of which optionally has substituent(s),
and R¥ is hydrogen or a Ciip hydrocarbon group, or R* and R
may form, together with the adjacent nitrogen atom, a cyclic

amino group optionally having substituent(s)), or (x) a 5- to
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Exanpl es of the hydroxy-Cl_3 al koxy incl ude
hydr oxynet hoxy, 2-hydroxyet hoxy, 3-hydroxypropoxy and
the |ike. Exanples of the Cl1_6 al kyl -carbonyl include

agetidnbe retinkbeaiBeprh 4 cPEBYLCREDARYLy Byt yh@awp@wlmentmned
tert lo butyl carbonyl, pentylcarbonyl, hexyl carbonyl

and-t re BrrembeErdnpeesrotychécCgrqup containing, besides
%]r%%lnk%ltoﬁﬁggon L ¢bngl Hg%e%:§y8£8@£O%{Lé‘é{@&”ﬂom an oxygen

ut ylcar Cycl opentyl car
cy&hﬁheaybuafbmnatomcyalﬂhepbgénaabomyétanﬂ)lheelgke.cyf

e 6 al koxy-ca cl ud 1 . .
5 AR Ar bAy 2 IKBRBR e At bon g} KB CEBRGEAY hoRgt, the Like is
| porIreRaryesd’ bqoyl a(b-eto &mamsékeayheaéb@aybhc group
butoxycarbonyl tert-butoxycarbon

pEenyRARYBar Bokyl 4 h@%yrgx%amboﬁy{eahad fpem| akeitrogen atom,

SRR kiah 6 Bo¥ELERE LAY SROPORUL (ADCKHEP Cong arvl,

ropyl oxycar ony car oh
CYal20pentyy | oxyTaeas bioyly) {b:ynlcolhewllqvwmw (amab t,he

like anpj.es of t | - Cl1 al k { bony
.mat&agxnﬁéﬁ2§weaﬁﬁgﬁ}ﬁ SN B Py oy bons R R « Re?-
Idmet%@%aao% the. phewlq?Céx@ akkoxytgasRE8NY(16) C... alkynyl,
i nclude™ 2s benzyl oxycarb phenethyloxycarbony

ny
arfd7t)hélz+mk@lkelazhnm:egf@tabhe, Gl B- aladyierbér teeE) » (18) Co-z0
[ capbanmoyl ,
pr%gpyqc al?g vl ce 1éopr %%g %ﬂrﬁlﬁl 1ugt)ylaérzlalr J‘annoo'yl(m) azido
I solltylec ditk@noyl , sec- butylcarbanoyl
tert-butyl carbanoyl entyl car ba

hexyl ca ESaRd the PrREPSERS |Egrth§h%ina%atlon of the

aeameli thizelrde £f ehay bfoeeﬁbﬁtmneaophpaybcabﬁbﬂr ¥toup” are
i sobutyryl and the |ike. Exanples of the C3_6 al kenoyl

i Fdlonde 1 ffiec §pB4AYIENT] - propenylcarbonyl
2 TR (RS PRt o i, o,
Ca sbprapyll ,i botyde mbebytylmapbthybtylanthry+butyl (i.e., Ciqg
Soh YS9 BB 1200, ¢ &Laisy;%.aﬁgét%f’foé@yl.
yﬁﬁg@h%ﬁﬂ +hé- ayaeophenyl and the |ike. s Exanpl es of
the hal%%g%%lgg %% %kﬁlcLQE'é?ﬁié;{i§¥”fﬁg§ﬂgé cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl (i.e., Cz.¢ cycloalkyl),
cyclcheptyl (i.e., Cs-7 cycloalkyl), cyclooctyl, cyclononyl,
cyclodecyl and the like.

Examples of the Cz.i0 alkenyl include vinyl, allyl,
isopropenyl, l-butenyl, 2-butenyl, 3-butenyl, butadienyl, 2-
methylallyl, hexatrienyl (i.e., Cz-¢ alkenyl), 3-octenyl and the
like.

Examples of the Cz.4 alkynyl include ethynyl, 2-propynyl,
butynyl and the like. |

Examples of the C;_¢ alkoxy include methoxy, ethoxy,
propoxy, isopropoxy (i.e., Ci-3 alkoxy), butoxy, isobutoxy, sec-
butoxy, tert-butoxy, pentyloxy, hexyloxy and the like.

Examples of the Cj;-; alkoxy-C;-3 alkoxy include
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3-fluorophenyl, 4-fluorophenyl, 2-chlorophenyl,
3-chl orophenyl, 4-chl orophenyl, 2-bronophenyl,
3- bronophenyl , 4-bronophenyl, 2,6-difl uorophenyl,

2m3tBo&hnat ABRGNY e tRodvELROLO] ORBERYK , ethoxymethoxy,
ZTS-dicE#brophgnyI? 2?6¥dichlgrophenylygﬁgp?ﬁg l'ike. o ¥

1ethrayptboxyt £hbogYPZOPaKHl kpFoPaREyhoxs, 1@ropoxyethoxy,
aryl - C1- Y de.benzyl, phenethyl and the
IF%gpg%¥gﬁgkééboﬁn?hghgﬁﬁiggéryIoxy i ncl ude phenoxy,

1- naphEkuhpiws 3fnahbt Oyhoaxykabthideihckede Bretipybshio,

of th no- or di-Cl 6 alkylam no include, . Is..

5 EERYT AR Ro, PEPRYLERRo, LEPUPOPRRLALS PEOPFBRyF ke no,
butylaEkaﬁflébnskhxhenhgaroﬂy8th¥Iaﬂkaﬁyaﬂﬂ¢1haelhy@roxymethoxy,
Exanpl es of the C2_6_ al kenyl am no incl ude vinyl am no,
alkrpvaFcryethesyr ogehydapkHproposyit @ng| khendlke.

o bt . i et ! .
2 ot Py ExAbiSs, oF RHECEY AL 001 -QUEBGHERY A0 Bde acetyl,
Cethyakhkybamyilo- 8ropyakkybohpt) udetyireabpbayl notetrty|

hyl am thyl | | api t hyl , . .
1oy EAERT | boBE ) FaRRBLTTy oo ponyheand che Like.
Exanpl egxahptiba Bﬁe&ﬁb-6436?ﬁbka51kmeégﬁbBﬁpzyimclaée

phenet hyl and the like. O e af orenmenti oned

s gystiopgepyd coxbeonylhy gvséabubrlcaroapylwhrislapgetylcarbonyl,

S hi a5 £ h r chi
oF LR ERI R kehyh 0 Yo biePL PERARE Bt o Sh Y b
ni t r ogeExampihesanfoxpgen: at ahkard-aasibbhvl abolud¢11)

30 -14 aryl, (12) -10 cycl oal kyl 16 -4
13 PR PPRY AT PPN 1 6L TRRERGPOnY L) DEYPSEYEREPRIF  and
t e dprpoRBy-airohiar (Rawve,1clQ 4ixoRyebgrBbhyll, tBuBoxycarbonyl,
substituents at any substitutable p03|t|on(si.
EX&F oy torYCREbepiilon BENE WA PHEFASDBBY LY UBRKY LPREFRERONYL and

1,49 3;qroups, nore preferably 1 or 2 groups, selected

35 rom (1) hydroxy, (2) amino, (3) mono- or di-Cl 4

al kyl anExampl4s( efgthentthybgalnalkelbylacanbenyl include
di net | am no, etc (4)

20 CE VSRR ORY L Yg erEd oY ROKY Lo RSB RBRY YL
i%@@ﬂ@@%thlB&?Qé%boh§QbUE?&YOhéﬁ?iBH&@éYhOh?Ltand the like.
butoxy etc.), (5) a halogen atom (e.g., fluorine,
chl or i nExagrdesniofe theo® ﬁgy}-Fsy'ﬁigvé-aﬁab?vylcﬁgﬁﬂude
aldorl7 1 @a%bontRL, N¥henethylcarbonyl and the like.

Examples of the phenyl-Cj;.¢ alkoxy-carbonyl include
25 benzyloxycarbonyl, phenethyloxycarbonyl and the like.
Examples of the C;-¢ alkyl-carbamoyl include
methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl,
isopropylcarbamoyl, butylcarbamoyl, isobutylcarbamoyl, sec-
butylcarbamoyl, tert-~butylcarbamoyl, pentylcarbamoyl,
30 hexylcarbamoyl and the like.
Examples of the C;_g alkanoyl include formyl, acetyl,
propionyl, butyryl, iscbutyryl and the like.
Examples of the (3.4 alkenoyl include vinylcarbonyl, 1-
propenylcarbonyl, 2-propenylcarbonyl, l-butenylcarbonyl, 1-
35 pentenylcarbonyl and the like.
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ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert- butyl, pentyl, hexyl etc.) and the |ike. Wen
t he hydrocarbon group is C3_10 cycl oal kyl, C3-10

072 iy R L B, S ARy i,

eahyhxyﬁuopybnahShpympyhcehapythylsabdtyhe $ekebut yl

< opt SRy B £hS EleT Eitb byt 4G S pptgophenyl, 3-

O&Qansbh@nghkonyc9anepheﬂynhaﬁm thet hex¥. pr0p0xy,
|soprogggy but oxy, isobutoxy, sec-butoxy,
5tert-b eﬁe mbﬁyhaﬁ@gﬁn@xyeencayylcanglgﬁﬁy2rﬁiﬁorophenyl

(g pr opy,

i ? ogrl Eﬁfg?’ #%o et cqs ﬂuwh%&e%g o a?%rr)f lﬁm%’?h?}s{}o’r i %e(,:hloro‘p henyl,
CHF@hunepphenqﬁmez bndmnpheny&arBabvymoghdnyhe f+keomophenyl,
of th Cl 6 al kyl _inglyde,f I
o B orEeRYis ( gr duob5ToRBgEPERVboxer ITRbE Ry FEPRRENYL,
sphstidivhe@rbynexgiand, B¥Q&@K1bro§%eﬁ¥§|Kﬁ&ygﬁébpﬂké
(methyl is substituted by oxo and al ClL 6

10 3| koxy EXEBBAFIS §écﬁhea§7ﬂ9tﬁéﬁ&@ﬂiboﬁ?ﬂe Yr 054;iaryI>C15 alkyl,

b | the |ike),
B e N e A S SV A

25 hydr Exphpilels, oﬁydhexgpnapytyknxy)inémggbepH&DQ*YIL]}

S5 PRI BRI TARA orc ) e

the | kexaiiplleg bietReNhehoof othaiatpreaRRyl &MeAo include
substituents is 1 to 6, 1to 5 is preferable, 1 to 3

15| Sefkbivd apYiErer shY1amAaC1 PIOPYLARing, nd§PPEPRY LRBLNE,
T t
@%tgﬁgp\y {urtﬁﬁtﬁﬁﬁﬁﬁhBBenﬁﬁg gﬁ?h?ﬁ?gaﬁé theepike.

opt i as is pre
par t i cuExemplesebdr &bkyCl-¢t 81Benghdminst ipcéhde abiyylamino,
or_,2. . Exanpl es of the . _group, of th . .
P A e AR PPGPHARROBE ofaPRy ShasPRgnor 2-butenylamino,
S BaghitlegNiamS ho, eeutadiagy0afiasanpleetBo10i1yDemgnouand the
bonded via a carbon atom R38 or R39 include a C1-20

20 43 3%y group Exanples t hereof include formyl, Cl-6

al kyl - cet a bon
y gﬂ%o yI s 6% Qhe é XHkKEEHFES Eb. ¥hky% include

propyl car tert- y car bony
ahkﬂiydemnbmﬂmth@é,gethyéamgmymatbgﬁylpropylamlnomethyl

WA i’ SRASRIEBERRI pfLrhe BB |,
afy|0XY£ﬁ@hﬁﬂﬁﬁ| &etﬁe,phenyl Ci-s alkyl include benzyl,
25 phenethyl and the like.

Of the aforementioned substituents on the hydrocarbon
group, which have substituent(s), (9) a 5- to B-membered
heterocyclic group containing 1 to 4 hetero atoms selected
from a nitrogen atom, an oxygen atom and a sulfur atom, (11)

30 Cg-14 aryl, (12) Ci-j0 cycloalkyl, (16) Cz.q alkynyl, (17) Ca-10
alkenyl, (18) Cy-3 aralkyl and the like may further have 1 to 4,
preferably 1 to 3, substituents at any substitutable
position(s). Examples of the opticonal 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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phenoxycarbdnyl etc.), Cr_15 aral kyl -carbonyl (e.qg.,
C6_14 aryl- Cl1_6 al kyl-carbonyl such as benzyl carbonyl
and the like), C7_19 aral kyl oxy-carbonyl (e.g., C6_19
-Cl-6 koxy-.carbonyl -such as_benzyl ox car,bon .
- by TaE 8 DR Aoy SRy BBRE My Y S PRBEhy ami o,

Zmrdt@@lﬁhﬁ@bb@mtl yet qay, c@&_él&mboabkm cmébnaxyf ethoxy,
(e.g., cyclopropyl carbonyl etc. trlcycllc C9 10
cﬂiﬁﬁqﬁﬁﬂ|%§QQ$€PP6Y'hPHFQ6¥Pbéﬁoé&FﬁﬁﬁylSFE EUfOXYr tert-

agRRy | EREDPNYL 5L S hato Sﬁ%@&ﬂ(cké” 52T PARYEiRE; Yehlorine,

(1) 5-nenbered heterocycly car bonyl contalnlng
5 bégicdgegariiooii nad on(($), nitro anHet(@)oCis alkpt (e.g., methyl,
sel ed _from.an.ax sul.fu

P Sdan P eRSy atd cPRobY Tk Dbt s 42oPRELRyl elrpBupyl, tert-

f wisdyagr pemtlyl, Pexial wreanbany theylikkinyl car bonyl
oxazolylcarbonyl t hi azol yl car bony
pyr azol YiE& 5§ﬁyhYdFﬁFéiPSPygégPBoﬁﬁlC310 cycloalkyl, Cs-io

' @y&%aﬁlﬁgﬂyqafbgqx'arg§0 228) yl APl it may have 1 to 3

i sot hi azol yl°’car bon 1, 2, 4% oxadi azol'yl car bonyl,
101S&b$hmuﬁ$n$§oﬁybmaﬁb&nyﬂkylfGEagamymgahbbnthhyl propyl,

2, 4-t hi adi | car b
ety BSRdy RSB wBsiPuryly EarboRyFYL Pentyl
1h&371 temcaz)ql )eln@a@baﬁly b,l-sl ad kit ﬁsaaptybﬁanmgnyhrther
tr|a2|nylcarbonyl trlazolldlnylcarbon [, 1H or

21§ty %‘%ﬂ Bt okl SR REY25 O Pk a2 L KOR¥Nfgr Bs Methoxy,
hele{agy, ﬁb%&boﬁﬁl ?bﬁ&n'Bﬂto§9s'g§§buﬁékponsec butoxy,

aton(s) to 4 hetero atons sel ected from an oxygen
15 attEmt -Duheiur penemloayni heagénvxat eficand €he glkglthio (e.g.,

r|d qn I |nyI L
thlonﬁﬁﬁﬁ§1|ny c§§60ny PY, phog ﬁ%nggﬁéhthlo etc.), a
t MaAlziger Garcaony. g. pyEﬂQbEdm&yl&h&bQﬁﬁb Boomine, iodine),
pi peridin Icarbonyl ranyl car bonyl ,
Hﬁﬁﬁﬁ?ﬁﬁéi Qy £-4- oxazonylcarbonyl

1 4- th'@ﬁéﬁﬁl%%rgqnfhe %u%stﬁ%h%éﬁnth%aéQ99Y|1nclude formyl
plpera2|nylcarbonyl triazinyl carbon

zoox@atingdi rid c,smb@cmyzlutepiybh/d@chnyl @éﬁé@ﬁyﬂ- (methyl is
DB O o AL RO AL LSG) €2 DATRkychibaf) (methyl is

Endubstmﬂﬁﬁﬁnﬂby pxrepEncaab&ewy), (e4G., Ci-s alkoxycarbonyl such
|soprop Icarbannyl but | car bapoyl |sobut | car banmo
t sﬁgﬁ?ﬂ CRZPeRNDY| TeREXYHEQRBSAD PnYl and

‘Hﬂhé lﬂ%éy'dhyd§h2§4@1&y51§§ﬁbﬂgob| (ﬁyaroxymethyl hydroxyethyl,
dlnethylcarbannyl di et hyl car bano
25d|1w¢¥mnmm@mﬂydrmmpwéyle@&r banﬁy-la alkoxy-Ci.s alkyl (e.qg.,
mﬂ%%ﬂgfﬁmgﬁﬂﬁxle%h%&%ﬁEtQQQ,t@%hok@%utyl, propoxymethyl,
propoxyhexyl etc.) and the like.
While the number of the aforementioned substituents is 1
te 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 optiocnally having substituent(s) recited as one example

35 of the group bonded via a carbon atom, R*® or R*® include a Ci-zp
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Exanpl es of the substituent of the acyl group
optionally having substituent(s) include those
simlar to the substituent of the aforenentioned

YALPRERGD. 91O QAL MR S UCR (S iy -

erocyc i ¢ group
hetebonytl! (€. ggroa@ebylheéﬁmyﬁmmibdngﬂxngxmnylmnwﬂdgyl tert-

havi ng substituent(s) e aforenentioned conmpounc

(P vorarhearh ‘ste. b CrerbbreRy SRARADEY 168 g WP foxycarbonyl,
caphakPEAfpoReS] JESr €A PO Syl let®. ﬂ- el ee@yl-carbonyl

at ons sel ected from an oxygen atom a sulfur atom "a

5 | dentt r cgenzavdm aaphtheyl i &ec. b &cwlar&l@zwmac,rsv@mwé (e.g.,

§8§3n28£?£8§¥$fé§%n Ou@%$§"rP%i%§& ete cyc goﬁ Ce-14 aryl-

gcgupalkgldtaybbhylOSuchrgsyhémzyImaxhbﬂy&eam&ymﬁea11ke), Cr-19
grou

condensat i on_of et er
gFSBEkﬁﬁaxl G?¥EOB¥ zéﬁegr;n@gq4 ﬁt @ﬁ%%xg@carbonyl such

SQSCbEhgygéngeéeﬁoﬂﬁltQﬁdheﬁ@rpfmgiqugsqypkéﬂ§14&&rbony1 (e.g.,
a ered heterocyclic group containing,
10 b@spaéﬁenal@@nboavbn%‘gc; )1 Epsicyeterlbintmrareanykt (&1 9-

| f t
|EQELAR-DRYSER-BLA0N Bpcopl s BN L) LO0GRIANRNg cyclic
phydﬂbbaybonexai‘bbwl tél@zpladiamWﬂmmom?B etc.),
RSy TSRO T G e Bdoyennn-

carﬂohglagbﬂﬁghﬁhng,1b8s§dé§'é§&@@@'é%@m(s), 1 to 4 hetero
i adi azolyl, "1,2,3-triazolyl 1,2,4-triazolyl,

15 t PEQEE ngelecErdz sremi Ap| OXYgEN Atam. 3 esulber yatemd @ nitrogen
t i e u
%E?gléﬁﬁg£ﬁ%e3|geé gg?%ogsa?ﬁﬁ%§§Y&%#§O&%fhggégggcarbonyl'
apgnmolgéberbedyiropyanobxygbnanb@myla.@x&im&yknambonyl
ni.tro the |i uch as rid
b T B o BRer Dy TESTRGR Y [ 15YaszoT wlsamhonyl,

pihﬁ@bbgiﬂﬁ lcﬁtﬁ@ﬁ%ﬂ'rﬁdsoﬂ@ﬂ' ?ﬂcarbbﬂ&QQyrfﬁbﬁhlazolylcarbonyl,
1, 4- oxazi ny 1,4-thiazin t hi azi nyl

20 in2s Aopobi sEpLaiEAybonEYol 11 Sud ToRaamie ubemtonyl
p%ﬁ?é%?%%lgélbgﬂﬁlt he bi Eethﬁéuéz&’i J\.’e‘f%fl&o%l, Li2eAs

tricycli used heferbcfcl e “group confaini
cahhhediatoly3irarbohpld hepebothiadsazskbecadoodiybm b2, 3-

| He=gadn gk rBeRyor iy TobRTatnt WbOF TR Sheln Bt Sy L carpony,
5t&§b&él@&@ﬁiléabbéﬁplﬁaIHHYbr 2H-tetrazolylcarbonyl and the
25t&aié?lo % —memgg}ggzkgzerocyclyl—carbonyl 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
pyridylcarbonyl, pyrimidinylcarbonyl, thiomorpholinylcarbonyl,
morpholinylcarbonyl, triazinylcarbonyl, pyrrolidinylcarbonyl,
30 piperidinylcarbonyl, pyranylcarbonyl, thiopyranylcarbonyl,
1,4~oxazinylcarbonyl, 1,4-thiazinylcarbonyl, 1,3-
thiazinylcarbonyl, piperazinylcarbonyl, triazinylcarbonyl,
oxotriazinylcarbonyl, pyridazinylcarbonyl, pyrazinylcarbonyl
and the like), carbamoyl, N-C;.¢ alkyl-carbamoyl (e.g.,
35 methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl,
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benzi m dazol yl, quinolyl, isoquinolyl, cinnolinyl,
pht hal azi nyl , qui nazolinyl, quinoxalinyl, indolizinyl,
i ndolyl, quinolizinyl, 1,8-naphthyridinyl, purinyl,

B%gégg%ﬁ%#garg%g f°f§52%9§a¥6§@§af°'%é¢b&f§?%ﬂfﬁ@moyl tert-

rny ehizoxazin

phengzbaybamppbnopénaglm@&bam¢yﬁﬂunﬁuquérbnmbylmatc ), N,N-di-
like; d the ]iKke. | es_of the suhstit n
el BV oRrbenabots B et LA e ddgihy1carpamoyl,

Céiérabw&aésaﬁoylWeahyé@?ﬁé@yiearwarﬁwyi dmmdrbamoyl
butyl, 1sobutyl, sec-b tert-butyl, 15 pentyl,

5h@¥9k)e@@d)th€2}lkﬁ 6 alkenyl (e.g., vinyl, allyl,

b
LE?E&?Qﬁg%ﬁpﬁéS 8%e€¥ I?&?gy%exa rlenaﬁhg?%éxl Fgup optionally
Cagﬁlagk;nybtieugnt(slhquludeZEmmm@ym@m;limnguthe substituent
3 al kyl (e.g.,. . ,
9T BEF e reabar bated b atdcamaR Jarom Sionally having

etGbstitBen€Psy. 20 cycl oal kenyl (e.g., cyclopentenyl,
cycl ohexenyl , cycloheptenyl etc.), (6) C7_11 aralkyl

0 (e.g., Esamglgsypfcghg @gmgxocggbhcagmmﬁ@n9@|the heterocycllc'
h
p?fpﬁ% ¥£ ﬁggﬁé y&i ?éﬁéﬁe%égﬁ%hy : %ﬁ%é]) éﬁ%fg%uent(s)
amanaphthybremenhianedyéomp@undp(EIBr3m¢yu¢memy53 ,tq B-membered

Babesmon ol R bt teonlTintRy: Sedfds B atom(s), 1 to 4

t BetebYt 9X¥msPEBL¥ERXY ff@myéﬁxdxfﬁéh)atcﬁg)aQ@uﬂfhr atom, a
aryloxy (e.g., phenoxy etc.) Cl_6 al kanoyl

15 (B1§TOTSRoRRPM, 2BdethE, lipk%p@r@icmw;fr% triewehig fiused
t
CHB e AL b et et Y endinthe  OF RIS e ox
pdapfenghdxg, cbuByoy| sugh hsobubyyyl xygratps) ,a (diYyclic or

-14 a ar bgn on e.g., benzo | ox 14) .
CﬁFBS%gﬁ'XC( %%?e 1X % ?,P%EHJE)%W' %deb 26nc{engatlon of
mehBox¥€arbeg¥lic QI:B@?SV@@& bpnyt 2%@:@%@6&&&@@/} ,and the like.
I sopropoxycarbonyl, butoxycarbonyl,

20 | sobut 0Rpe&i basyExarRles het okye dreferrecyeki gomiy fgyclude (1) a
1- k |
Zgrﬂgﬁﬁ¥%ed(%gle$??9ﬁglg%%f géb%%%@%Pﬁfﬁy ﬂé%fhesr%arbon

yl' car bano
Nappmmybpalbaanylhetbrosmp®m®y$ehm®ha®yfrom an oxygen atom, a

aFEm"éf% 5’3;“'0 (Blﬁr"%ﬂ“ g%fﬂe%f%fj%%? bja?hlﬁ?/'l syghyas thienyl,

dirarhy| cpybasp lL b?ﬁk@lﬁﬁ?@)"@ﬂéi@:@l/] thlazolyl Jayrazolyl
N, N- di but yl car 5 etc (19). 3- to 6-nenbere

25c?@PﬂEzﬁﬁYﬁocaPBGﬂﬁPl%%Yb 1qpxazolyl, isothiazolyl, 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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aziridi nyl carbonyl, 1-azetidinyl carbonyl,
pyrrolidinyl carbonyl, 1-piperidinylcarbonyl, N
nmet hyl pi perazi nyl car bonyl, norpholinocarbonyl etc.),

(20 pchaligaen @00 (5cgeq 1K UOTLRE,GHH A ElEaa netorooyele

rom ne
t@romw egeitai@ing, abkglides. garbohl atomgshyl 1 to 4 hetero atoms

di chl or onget trifl uoronethyl quoroethyI etc.
(55U 5, A pavHEn BoR i i ABLEpBSRCGH 1, Rt SEjden atom
”B&@'t%% QhkﬁlsﬁchaEEYBéﬁhBQu§§lg peBbEMEABbNPL, benzoxazolyl,
et hyl am no, progylan1no i sopropyl am no, buty an1no

diteirayicde [Ho 5-8il pymyHarinyl  15TdrpPooY A ahrhbpyridazinyl,
d'b'e%‘%&ﬁn% 'z%'Iylo oHiRyyyham og S{Lﬁoi f_(zZlnﬁ‘ ?.mﬁ
cy 8p I Ohd

6- menber € "¢ “am no* gf olp [y contarn
bgditthad acdmiydn a;mn(a&)olamﬂrlonequnirtdxxjem;dt,o m,ndolnzi-hyl indolyl,
hetero ato I cted ygen ato a su

P gerl SSDORNERY L HenW Lk oBPELtY s FEFI YL

aﬁ&bdﬁﬂ@ﬂu&aﬂ&ﬂrOEEQbB!blyZO QME?@hh?YL pﬁ&ﬁéﬂfﬂfldlnyl
peri di no,

i m dazol yl , yrazol . im dazolidin
nﬂﬂmamd. gaeﬁyi@ﬂéﬁyﬂwélyl Phﬁpﬁfé#ﬁy{pl pheagthyazmyl
g%te%'x%' RGLAZ 1y g&ﬁ' tBEC: Eke§2§hg ?g gl kgnoyl am no

ace an1do uor oacet ami do,
proplonﬁhammdes offutrey kabstdtuenbtbthytythel detetecyclic group

S P Rg L, (8 N Ak ot oy BetRet, ethyl,
Nr%libmc;arl@@'ﬁ&bﬁm NBut , PEeBKLedN DABRYLBELPD, tert-butyl,

N-i sopropyl car banoyl am no, N- butyl carbanoyl am no
etp@n)tyl(fs xMINESC- Tt 4231 Rydscal bamsyl e dor vengl, allyl,

1'2%%@5%%%&1‘33 1%?5‘%% i ”Ei-bl}'t!élh%et BYLGRLRGTOYLAPLAPenyl, 2-

yl'ca yram
NnNi@wﬂ@ﬂﬁWdarh&mayka&nym etc ), (633¢z€1a3kynyl (e.g., ethynyl,

OB B (S PRt vey MBS Syearion (e,
( Shc1idiopyl, (%%):1@}6@&91 (é%lﬂ?éﬁﬂplp cﬁéﬂbhéﬂgi?letc Y, (5) Csy

(41) sulflno hosphono sul f anoyl
; cycloheptenyl

ST gy e Fay o KRR (T £ Ay 2Byd s qajpyts svoh as
dibe®kya , @Hewethwﬁaanﬂlthe glke,hphbﬂenabhylbehtghbyl(7) Ce-14
N G Psuransyr epbihyLE SRtRSYe. PRk peRTREYL,
(%@nap@ﬂh@dl”ﬁh@hrﬁbéﬁklhéﬁc $ feﬁ&kabw phenyl), (8) Ci-g
alkoxy (e.g., methoxy, ethoisf propgigiolséggéﬁoxy, butozxy,
isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, hexyloxy etc.},
(9) Cg1¢ aryloxy (e.g., phenoxy etc.)}, (10) Ci_¢ alkanoyl (e.g.,
formyl, acetyl, propionyl, butyryl, isobutyryl etc.), (11) Ce-14
aryl-carbonyl (e.g., benzoyl etc.), (12) C;.¢ alkanoyloxy (e.g.,
formyloxy, acetyloxy, propionyloxy, butyryloxy, iscbutyryloxy
etc.), {13) Ce-14 aryl-carbonyloxy (e.g., benzoyloxy etc.), (14)
carboxyl, (15) Ci-¢ alkoxy-carbonyl ({(e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl etc.),

(16) carbamoyl, (17) N-mono-Cj;-4 alkylcarbamoyl (e.g., N-
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butylthio etc.), (47) phenylthio, (48) C1 6 .
al kyl sul finyl (e.g., methylsulfinyl, ethylsulfinyl,
propyl sul finyl, butylsulfinyl etc.), (49)

PRER 2t oAt O e R Fe B Pl fharoanonn, -

bﬂbkbbibﬁfy@&&kbaﬁoﬁlp M- Bﬁﬂ%iééibﬂﬂ@ﬁwétld:fpﬁy(lﬁi)nd\l,tbh&il Cia
i ke nunber of the substituents that the
hat k¥ degEPaROY §r 68pJ opt F ozt ifeHagl ¢arhaneyl, N,N-
p £ 1l
PHELERSrbahyd; MPRCALPEGHPIORNarofl, . AR EPL carbanoy
5 gebop) optiiL@haBtythabdimemsabsdi ¢yehi¢ symindgdatbdnsl ale.g., 1-
car nmber ed

natar 3t B EAERRNE. Otatfht ity Bedruetr B

ab?ﬁ&&lidin?Qcérbﬁﬁﬁlp atpﬂperﬁaiﬁﬁlcﬂrméﬁmaanwoxygen
ur atom a nitrogen atom and the liKke,

atom a sul
dmé%bﬁlElslerﬁFFE%F?éb‘F’Eg%d ReTRRRLIRPFRIRARD Her- )/ (20) a
ogé gehy esRdgasat i op brife, Séﬂfo?ing'fﬁfﬁﬁiﬁeZ fdthe), (21)

eterocy [{c groups, a dicyclic or tricyclic
10 f mevd-hetérooyctei-habopehorierd bykrbnd@nsax|¢hﬂQﬁ0methyl

T HeoPRESRBERL o “OhFLRoRALeEhEbh e arE S R e ey (22)

caﬁamluqeungmﬁa@nbetezmpyzheHOZS(2@pcaﬁi@opxam®ieﬁoﬁ&— or di-Ci-4
t he heterocyclic rouE having a bond. at a carbon, at om
i ﬁémaémemp desgmenBe ’éulﬁ@%%?oc%h%a&%p propylamino,

CQQE@E@?S@am@S&'dSﬁﬂg?&ﬁ@HoatgﬂﬁéQh iaﬁfn& hei&fvylamino,

[ected from an oxygen atomi a sulfur atom a
15 ndttpogpy latmdnmo, addisbpropkéamsneh dsbvhybamdng estc,) 2-(27) a 3-
or. _3-thienyl furyl 30 (e.g.. 2- or, 3-f 1) A
oyP: G enpbcha EYEL e dntSodarafs Sbyfalalty)containing,
Zbeséde@rc%rb&ﬁzﬁtﬁth)thhaZthlniﬁr@genZatoﬂ- Drto 3 hetero
5-thiazolﬁ yrazolyl (e - - or 5- pyrazolyy%
pREPBISi §F Wteé §r°mzanong959r%1>md| AyPy i fnk 4tomy 4 nitrogen

(thm’an% thé lee 1é”bdazgkikld1h?1da Qétﬁ&inﬁf Pyrrolidinyl,
2-imdazol i nyl i m dazolidinyT)| isoxazol

20 (pygrolinyly- PwrrslVéoxammﬁ9B?ly15OPYS@Z©lﬁkolymld3201ldlnyl
sot hi az [0)4 az
CPiBsradine’ pREpRo1 3G, BERIA YLy EXAYL M Al yy BT peraziny1,
6N€bt&y4p1@é&dt&ﬁ9lybib )thKaﬂDaﬁpkyhlﬁ@moﬁxmﬂﬂmﬁ,(é:g.,
or 5-(1,,2, 4- thladlazol¥l L. 2- Or , . .
53 me§m4d9h|§&ﬁ5§BF9P) giflposopgebamido, propionylamido,

trlazgﬁﬁ%ﬁﬁbb 3s0BhLt9rilaniant BLadi 22¢b¥) )Benzamido, (30)

25 carbamoylamlnc, (31) N-Cj.4 alkylcarbamoylamino (e.g., N-
methylcarbamoylamino, N-ethylcarbamoylamino, N-
propylcarbamoylamino, N-isopropylcarbamoylamino, N-
butylcarbamoylamino etc.), (32) N,N-di-Cy, alkylcarbamoylamino
(e.g., N,N-dimethylcarbamoylamino, N,N-diethylcarbamoylamino,

30 N,N-dipropylcarbamoylamino, N,N-dibutylcarbamoylamino etc.),
(33) Ci3 alkylenedioxy (e.g., methylenedioxy, ethylenedioxy
etc.), (34) -B(OH)z, (35) hydroxy, (36) epoxy (-0-), (37) nitro,
(38) cyano, (39) mercapto, (40) sulfo, (41) sulfino, (42)
phosphono, (43) sulfamoyl, (44) C;.¢ alkylsulfamoyl (e.g., N-

35 methylsulfamoyl, N-ethylsulfamoyl, N-propylsulfamoyl, N-
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exanple, 2- or 5-(1,2,3-triazolyl), 3- or :
5-(1,2,4-triazolyl)d, tetrazolyl [for exanple, 5-(1H
or 2H-tetrazolyl)] and the like; (2) a 6-nenbered

e S5EFh iy FaRly S B A P S B Rl g o

| @llaybenl famsay T ute ag om N A-rd imedeyl st offarendl , t h@, N-1 ke,

;§$$E$§}5€¥£id l (%%gN4¢1Qﬁoéy%ﬁH%§#ﬁg|(jlQ 'N-dibutylsulfamoyl
t 8teNpJ phok) rwa! (aellgylt}%toore% X 1’ld NEohylthio,

mor phol i nyl (e. or 3rmrphoI|nyI , tr|a2|nl

(Er@PYlth@r -‘eswx%ﬁyhtylpa}o, -;i@msdltrMO.( e bt;z:yls;fm@ tert-

Chrégebas o) B Pilnifollo, L S PAIREN (oo,

emaﬂb?bsulﬂlnpl BeKHstumfmmymd)Qropjﬁsuﬂfnﬂylf(hutylsulflnyl

SRR b 2 PyeySTe B phReE 0N e Sevigureonyl (e.a,
%n@tﬁﬁlﬁﬁlf@{ﬂa%l téth@Nif&ﬁyD ,pﬁo Wsiftfdr 2] Bidylsulfonyl
20 ridazin - or 4-pyridazin I) pyrazi nyl

(@t@ ) QDdofg/%l mlvm&rhw}fowhmﬁrm 3- or
4- pyrl @ﬁ ft{ﬁé %&ﬁ%tféﬂeﬁié’ é%'éhé) eter cyclic
tri cycl [ c fused erocycl e group ont al ni ng, 69
cgrbup apoivgsa] 1y has 4idel ero Gt Qe Batadwlied f"trcorﬂ,almore
ﬁgg %Bﬁlr/n a sulfur atom a nitrogen atom 25 and the
€% ak Derzofuryl, benzot hi azol yl

benzoxagﬁﬁﬁblestéirﬁﬁ@|ﬁéﬂefbéﬁémﬁéC&ﬁbdﬁ”of the heterocycllc
triazolo[4,5-b %rl dazi nyl, benzimdazolyl, quinoly

|%a*apn@n>9+on% draving S‘b‘?ﬁ%ﬂ%&nmgﬁ} ’ q'{hlfﬁkd}aisnﬁ bond at a
I . |

SCHEENE LMy ORLAE DL, 0o LI M et grous

dtbﬁham‘lmgmylbesmmarzanﬂydan atowny (8 ny ] to 4 hetero atoms

CRENGETPALFFOT, 20 (ARSI dhe L Aemadt Aigeden aton

W@h@htﬁéslﬂk@Pnﬂ @ic?clﬁ@f&%Wtﬁﬁéyﬁliﬁ“tdéﬁﬁ|Héﬁbrocycllc group
npl es of the group that may be a substituent of the

3§0ﬁ1§?<érfany%w<éerg%%omla@f nene Rl o Hifdausnt & ¢\ 3 of such
| et yds: &ligoéf"%l%@ lgrd#é’%éﬂsc SADSE 4 natJTCOffh Jé%l heterocycle

af orerren?| oned erocyc group opti avin
sabstpt fiermed )by Exarmqbdembiom hef csusth d'zanimygﬂalm grfoup and 1

th L1 oned cl |
Ao BFBHE Bt oI | SR eV ag BRUISATR dencte] MA%de bond at
aa ScatBor - HEOR e Efls 1 t 0D - G IRt it ycle.

Specific examples of the heterocyclic group having a bond

at a carbon atom include (1) a 5-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
(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-pyrrolidinvyl), imidazolyl (e.g.,
2-, 4- or 5-imidazolyl), imidazolinyl {(e.g., 2-imidazolinyl,

4-imidazolidinyl), isoxazolyl (e.g., 3-, 4- or 5-isoxazolyl),

50



10

15

20

30

35

cyclic group optionally further having one atom
sel ected from an oxygen atom a sulfur atomand a
nitrogen atom Exanples thereof include pyrrolidinyl,

pXEEQh%LQﬂJl%{?n}“ééO yl, BDyrEZOJﬂ:dé ni%atl{?ﬁ’é?%f}i)nyldxadlazolyl

pyrazol yl, 2200 1 di nYyl i mdazo
i fEdazekyinpld, 233- d>r|5-z[hy2 4—1925161&24:3@]; dZﬂyls— or 6-(1,3,4-

PRararRir D) T n bt agiasel it HEER damflEnch o2 's- 1,2, 0-

oxRZeHidk80 1npr@hod>rn97(1;®|wghi£d£@z@p§d1), 4~ or 5-(1,2,3-
thi omprphol1no. O these, 5- or 6-nmenbered ones are

pFBiedaprelykbr %Xa%l%‘(bygr%ﬁ@}wlraz?ﬂyﬂa)zbl itgdlazalyl [for

p |, opi gerisdiqyls, 3RiRgL; I r I4.n

¥£{Qﬁg!rl%ho | n%g:arSg (gfezf’gr ;t%% %‘}Sﬁi)éygjl E&i}gm ngl gérqg4 triazolyl}],
rr'aythavelgltbfGrsedo&hplel,enSS(]aIﬁ- @ y2 Bttt i 4 20 1) )6 and the

t| on{s) e f_the subsijtuent include
&é? ?egémggm%{% |heEﬁ¥®$yc%&%ﬁ%¥cu fn%x)be51des
bué)z‘bonl sobr{Y}], Seeobsitydtet@rirdind Yéelé@lfédﬂfrdﬁ?)ﬁﬁ oxygen
etc.), (2).C6-14 aryl (e.g., phenyl, naphthyl,

aRERfy| 2 BRLEARt AFQN, aa%:emmmmt@ﬂcaq ) Idke,0 such as

a{)gy)%‘bl(ﬁ?egenz yd???é)gyéj)é%:g%y ‘kw car I}ﬁ&et(ylg r 2meds

(erg-r pacemydimplbplﬂmy‘bm@tnﬂlc)llr@ﬂ @jA, 2- or 3-

SFELRTBERRBE D) & SySrendElERY (61 Som A ©f F-norpholiny1),

et hoxyeaybonylg. PFEPOdﬁCwib@ﬁ/hnyl)S %Wﬁ@ﬁ{ﬂonw wg., 2-,3-
but oxycar bonyl, isobutoxycarbonyl, sec-
bBE 04 VEAPBELGI DY br t PHERRWY ¢ 68 bDry| 2~ O 3“PYranyl):

p@Hibﬂ)gf%‘igib?QY!; BEXRL-0X%Y ¢l %%%X:lei@rg‘f 2 k@&%‘zﬂmﬁg [for example,

referable®sUbstituent is
nBreopr 8f ¢t abtexaubsyl ! Lienthiaz Gy de@lexar@damplﬁas or 3-(1,4-

oERE SRR habT rtF chbb1 PR Y RG] el R A ala 8-+ 2- o

caﬂﬁepéﬁdzﬁnylp, 7tﬂﬁﬂ§>ﬂﬁ}elj I PON Ty Chi Go-aBiHE s51Al ,as
grou c‘é phenyl , napht hyl and the

|PKE}daél@X7(%59cy oa<|>1ky4 RYBIRAZ L), BHtassropyl(e.g., 2-
g?g!)@k’)ﬁ%génﬁyﬂ gﬁgﬂeny zz(rgg ) CYE] hex_—yl ’ofyézﬂ}q@aylnyl) and

7 cyc y'cl opropen
ct/eeobiukeny(3) cycibpentemydy Wxﬂ:xﬂh«er@ised heterocycle group

CHShIERL A0 nghfady tle JARGR SIS it rome
SSQDétte@nffdm dn texpgepref@n A yaudl £10r ?atcﬂipf% nitrogen atom
pég(fjer _yL:l.ke(,)r s%ch as benzofuryl, benzothiazolyl, benzoxazolyl,
tetrazelo[l, 5-blpyridazinyl, triazolo[4,5-blpyridazinyl,
benzimidazolyl, quinolyl, isoquinolyl, cinnolinyl,
phthalazinyl, quinazolinyl, quinoxalinyl, indolizinyl, indolyl,
quinolizinyl, 1,8-naphthyridinyl, purinyl, pteridinyl,
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

heterocyclic group having a bond at a carbon atom include
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substituents. Exanples of the substituent include (1)
Cl-15 alkyl (e.g., nethyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl,

hﬁi(fyée :Fﬁf?fl’ér @&tﬁ’}}\ Mﬁltuéjt??yéf H@%ﬁ’dr&n@ﬁﬁ%ed

tridecy tetrade pent adec to etc opti1ona
stwsetmwmcbygnom@ @tmm‘eﬂehamqvmgnrs@smai@gmw)

oo (s o LU 05 DL IO PO corementiona
hadepin axﬁttmcﬂ(@:}dup (a?r)d @dﬂ.@yﬁi&&i kytoe.dptionally having

cycl opropyl , cl obut cycl opentyl, cycl ohexyl, o
S DHEDISR (%i c@cﬂ‘cﬁm'fnﬂemq &9 QiggEgRn-containing
&t gclic (Fo 153 férlfﬁ‘i’} £@riher WdWing %rlé’latom selected from
i sopr openyl , utenyl ,” 2-butenyl, 3-butenyl,

bRn @K I | aQomnea rﬁﬂhhfmylatmmd |aen}altrc&-ecmtaé:|wrl Examples
4) - I,
Shert Uncadd Y YAt S SV SRR
(L&ygazobmiﬁs@lPwézowbpwﬁ%lyﬁ,yclﬂ@wdlﬂl
el c, %% égz C6- 10 aryl é heq napht hyl etc.
(A Ny}l kpEdRgodyls hdnZy: |§Héﬁéf1br}lr é{@ 3 t(zg)azolldlnyl
or:Tol 2
H’]I%)o(% é%%%wg%‘/gngl 2(1331:;)‘i 1J{E{%barm]ic/yl, (]pll)g) car]’bn(g]l | piperazinyl, |

(Em;pmylér ahdeoame iy rnsdmine g. oxazceltnr@qmambmp}iolmo,
STELVER RO | Selacrlddde i S: bEPLRSED 83 89¢B pembered

ie,” br SP6di ne
Ginés %k@)@réﬂemblmt Tty exaimpdsy, ppireedivinyl, pyrazolinyl,

|so butoxy |sobutoxy sec- but ox
RYE= ot bhy, PARFTYAL, ROBR A, TR nGs Ang

awi@afcyqs@oymo pehe@%yeféfaﬂle(ﬂ) C1-6 acyl oxy (e.g.,
Cl1_6 al kanoyl oxy, such as acetoxy, propionyloxy and

the |i KBhe 3y ekis )amiTRe) g elms e kHave d (@ @ substituents at
[t hi Lth
R L e ——
(mclyude prmhwltblaollesﬂc Je. 9(-2.4)m£hﬁ, %ﬂ%wlsulpfr'd@xﬂl, isopropyl,
égh et hyl sul finyl etc.
s %@Jty h e S Wyl P&“&Y)l 6’?6‘)3’1 etc.),
C@Zﬁ @65 ﬁ'a‘ﬂglls Ulef, Q;;ny| ﬁ%ngrl’ Hﬁcgmfh%!l f9H¥hryl Iphenanthryl

et hyl su 1% on et c. 10 aryl sul fony
(RCYPAp |%mfbny13)etcb :)o aerag)cyém(pbenylgﬁ;z «Alkyl (e.g.,

ULl Lo 3 | SO BT ), s ey
nosuoroy 1 d( e A acﬂéﬂ%’l,afpmicﬁug- ,etﬂﬂt)h)”(&m 03,14 aryl- carbonyl
df%m qu';log%/ ;ﬂ/ n((j) rop kacargyn%ar%%tl%lla?eno
methoxycarbonyl, ethoxycarbonyl; propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-
butoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl,
hexyloxycarbonyl etc.) and the like. Preferable substituent is
Ci-¢ alkyl, and more preferable substituent is C;-3 alkyl.
Examples of the homocyclic group of the homocyclic group
optionally having substituent(s) include an optiocnally
condensed 3~ to 7-membered carbon cyclic group such as a Ce-1p
aryl group (e.g., phenyl, naphthyl and the like), a Ci-
cycloalkyl group (e.g., cyclopropyl, cyclobutyl,-cyclopentyl,
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(31) C3-8 cycloal kylamno (e.g., cyclopropyl am no,

cycl obut yl am no, cycl opentyl am no, cycl ohexyl am no

etc.), (32) C6_10 arylamno (e.g., anilino etc.),

(EA1 1al @)@dh A etd.9, M., 25eh¥a1kBeXANqYl 4.,

ec%?), (34) _10 aefgi;lygcgrbogyl eT.S&,%tg ben?gqu J

et hoprapenyds) Gycsohutesyie Pestenaydycicyclgheupnyl,
UG 21t NELEIP (30T 1R8] SRLedylr aphest des

cdrbon “atom(s), oxygen, Sulfur, 'nitrogen and the like

[ for exdephemodyldldrylgrioeipg opti-onan 13- hhisengl) anffusybstitutable

sk @ I e mrdienly 1 (Ca by Rgpe ‘prferably 1 or 2,

ytazedts. | BRRbaE8! ¥E {ReUsub3tifuefE Pnclude (1) Cis
I sot hiazolyl), oxazolyl (e 2-, 4- or 5-oxazolyl)

. 0., : ,
iaddwdz olgrg (e mpthgl, ethwk, Sprepyhzolgppropyil dakutyl, isobutyl,

. -, +4- 0r B-j.m Lyl); hazal e.q.
egtpuey, yopthutyl) BERE, L nebdyan) Rebeyd” gyl nony,
ddydt,r amaleyly)l, piodetdyll 2@ riedegyl,2tetIadecyl, pentadecyl
4-pyridyl),, pyrimdinyl (e.g., 2-, 4- _or 5-
ﬁ)%‘y'r?i &fﬁ&ﬁo)n,a _ risa'%m%t@%l By 13%0083, 4 BEpfraaRiyy i) o 2
Ha QI atior@AUieNQ). Y| F1Rdang, ehdolriaBd bReminke. iodine)
Exanpl es of the hydroxy optionally having
srshemadd s - gl kydg optirpalilycsyéstatytedpby halogen

FRRE te y A he {oped_. 25 -

ere%ﬁqR4 zssC%?”dg??%g%fg%%vgé'%Bi,cégggg%ék¥ég§é&%lObutyl’
tdﬁfkﬂpﬁ?ﬂymnia%?mmhhfya?!fyﬁﬂehbpeyiaWEgpro?Eyﬂereyblononyl,
and .each i.s prefer y (i rogen.or (ii),the
é_rzﬂla?@emloﬁ%& -dr03§>b&adeda_¥ian§f ciFibm a{'soTarla allyl,
Nidopaepe M1 -Shat@haxy echud arpugdhat !y i , 2—
pre erabf?F9R31 ig qy%1 15 alky?EéO group,§a Cgfigdlenyl g
Ardhydiadlly lgr begatzienylo Fkeshenyvdr 6tp,)a ¢€2)102-10 alkynyl

Xynyl a-C lo é] gKo -

A S AR PRLESRL DMy B e . (5 Cano
gryalpa l&aaylof({eny.c h cyoibpaopkenylhasyelbsenteagl ( Sycdohexenyl
ni,trqQ graQup,. a grou represented. by the foynul a

Sysadr 4P wheriai ATRAO (8nd- R4Rh%?%lasn%%%%i etC abovk?) Cr-20
QIrad KOUR IERr asetiyeld hddeHr et @, y ORIBR nddro, (9) hydroxy,
wherein R43a is a_hydrogen atomor a Cl-10 hydrocarbon
dridipmexcaptoao (ddyl oFcoudl2a thipsoal K}B3urvangr (14)

st 19644 g pullanylq 697 eup = .g.

B menbered #etéré%i%#?%qgréﬁgg(gﬁﬁn?%¥8F§ F%gbonyl (e.9..
afedbenychirboay 1, 5 ethoxgcaeivbaydd ehet. ¢, ol i sudfoup(1i8) a

oQnt ai ni ng, s Jbesi des..carhon at% S)h.. 110 4. hetero,,

a egeﬁggpbéergoﬁ] &uorlne, c rihe, bromine, iodine), (19}
Ci-s alkoxy (e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy,
iscbutoxy, sec-butoxy, tert-butoxy, pentyloxy, hexyloxy etc.},
(20) C¢-10 aryloxy (e.g., phenoxy etc.), (21) Ci-¢ acyloxy {(e.g.,
Ci-¢ alkanoyloxy, such as acetoxy, propionyloxy and the like,
etc.), (22) Ci-s alkylthio (e.g., methylthio, ethylthio,
propylthio, isopropylthio, butylthio, tert-butylthio etc.),
(23) Ce-10 arylthio (e.g., phenylthio etc.), (24) Ci-s
alkylsulfinyl (e.g., methylsulfinyl, ethylsulfinyl etc.), (25)
Ce-10 arylsulfinyl (e.g., phenylsulfinyl etc.), (26) Ci-¢

alkylsulfonyl (e.g., methylsulfonyl, ethylsulfonyl etc.), (27)
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oxygen atom a sulfur atom a nitrogen atom and the

like"), each of which optionally has substituent(s),

and one of R32 and R33 is hydrogen and the other is

the afar gr gup ond i-a_a.carbon at a_ .
TFOgeY IATaegy Lo %oy 6eRAEPUT RS BpPAr FSny aPh Bpiro, (29)
R32¢ &[@JF&:’B:LI% e(eh.y;ir ogrny amhdﬁamefcgr ahlch asCackylamino,

al kyl, group (preferabl a Cl 6 alkyl
SRIBHAY JARHAR (AN Py ket 35 pr ekafPadidror or di-Ca

IB/IIIE% o Ntd [ R Hhy 1380188, U | '
-NR 4OaI'-\';L 41i , %h'grel n R40a is %ytg{%genl P;\ |ﬂsiﬂé%llno

5 aimrmlmmw%mumammls Ci:;lmftﬁsﬁh}tltﬂi@dlqyy diiegthydamine etc.),

Cgﬁ4r%é¥gnc%@l§(ﬁbony%1%n%{:kyl op logaghI%%mﬁo'or

?cnmlarﬁuﬁﬁlr:]bdu:ynd, tayhca.opmrﬁn‘ﬁra'ﬁhlrm 1cy&11cﬁ1ead3}<t®>gmno etc.), (32)
e.g., QXxy, , et hoxy, ,propo | SOPL.QPOXY,

I%HUFGm)ia“EL@G Bﬁ"t-axy an%illflobﬁtyﬁx égs)y%ﬁy ﬁ‘angyl (e.g.,
hexh Py a?éé’t)}l Cﬂe}iah'ﬁ)yflor C? q%dt}?)b C%O u"‘@?fy@'—&a%éﬁyl (e.qg.,

i s hydrogen, al kyl or 10 cyclo kyl ;

10 II?,ewylor@tq: y) ,suﬁgsi i Iﬁﬁt)e@ kﬁy- prt ¢ -Temiraafest émtyerpcycllc group
hy I syl f I
gr%lqj%)’(yor}]%g Cgiicb £ I{r@ﬁ' rt gsreglue%t \%h égl%rl Y's1%Es carbon

cpt dro (sl | yossypdpsd i tautlethidyy nhttmag’lan aﬁftfﬂﬂfeaml)kel [for example,

hdro 5 In the afqrenentiagne
S (F(dyr FoOt O AMRIO e BT o oot o F-EuryL)
ti onaﬁ*@ $1 lgentLs) 42 & az?ﬂgﬂqyl HiAHd1yl (e.g., 2-,

avi ng subst it uent S), (3) a heterocyclic

15 me)r O%TEW¢MHM|W@@CI3{M%&@(Q) i T 1985 5a
0 (4) i onal | ter or
SRS AP L At e A Oy T o & R 1
timmchBﬁl (s. refr, abl-y ca: Gl iZ=osad 2ol ylgr, otimlazﬁi_y]lo (e.qg.,

Ayt S e oy oA (Rntbup 1485 BF 102,4-

af ¥ia £ Ot ez ar @ lgyl, anpu ﬂﬁ%t&faiquh pyridyl

optionally has substltuent(s) More preferably, it is

20 aleng 6 5 al kylogromy WshilonalRyr i ]sd@&tq tu@my (- or 5-

ar opt4_0 I
S@B%II t%ghnsf‘f’g') a‘?nlglq%néﬂyﬁ k(%\)'l%'I Pre e?)a I% 1zyl
Rsﬂ,mmkylj,delmcgjmmlyleprmﬂmﬁd etiry. )t lend o:‘rmjllake

R4Ib nU|san|nt er .of . 1to
R40b us“f\l %?%’ %370@5 alamtﬁtuent(s)

%T gﬁsof_yuh@t llh@gﬂﬂés)a g%o@ﬂL%@p@é!énﬁé@UByOEhé ogabt¥mentioned
25 formula -OR" wherein R* is as defined above.

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 Cj;s alkyl

30 group, a Ci-ig 'cycloalkyl group, a Cz-10 alkenyl group, a Cz.o
alkynyl group, a Cs-ip cycloalkenyl group, a Cgi14 aryl group, a
Cqy-20 aralkyl group or a Ci-zo 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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substituent(s), hydroxy optionally having
substituent(s) (a group represented by the
af orenenti oned fornul a -CR43) a heterocyclic group

| y23bay, )ny0F
DA K0 RN TR oe, Tl oparbep, orou, @

"Eﬁ-ﬁg@'c)df droup,t @ E;x-zanaill&’ﬂsubfanmdmugm 2a dPe-or agylsulfonyl
Cl_lo droc rbon rou 0 |o aII Vi N . .
S%’B%‘tll‘?tg]én? (é élﬂf:g%o é)cs Hl <3 cyecr}/ N {similar to the

U @nd

wﬂ@m@@m@é@ups otoRQDheﬁ\bérE?dlhe@ah:bogauw ng'bElip containing,
together wth the adjacent nitrogen atom a cycli

FHARF TP F Havihd 59 AT Segsted from an

pé)@}‘;tféﬁb&ﬁ’omw &1 B % st O%rhﬁﬁﬁeﬁ‘%&ﬁ()énd the like”),
optional Iy substituted by a Cl_ 20 acyl  group, or a

Cﬂa@h adRyh el ugptopiabky |l s ubss tidiuahthbis Jan aod e of R* and

“13=aRyiPeBens =5 Rhe | SHBPe Yoy tht - friftelbfyite oroue
i lSoMd &l 1f51_£| d&yd:aﬂ)d}ﬁ‘r&‘w:ﬁ,ma’l(}flﬁiﬂ’nden b rod hﬁl oxygen atom
af orenent i oned fornul a, the hal ogen atomfor R35 is,

f prekerphty Peihoh& cﬁP‘ér?‘nearﬁr HaAERISR)  odi ne.

R35 is efer ggng, (;131:1:5 YRHEE 1y, -6
opt|oné??ygghgg%ﬁgbéﬁggt$tEE% (s), %%3 fb cyclgéﬁgﬂy 2 Cis

gabkpl o@romhl ot idrai iy &mmmﬂ (b 1 £C3,1preferably 1
n gr gup. 0 tio hav stlt e 10ap4la
éé{@ Xx kyny l%fou &pél otal avq noél% sutb;ét rﬁo(lg'?rﬁl(as) “NR

awiBrd On cyEF ond Mwmfoggéro,u m"ébtJISJII[aLJ valhani-agrbonyl optionally
substit uent 14 ary] group optlonally havi n

SSHStHEEREE 8y © Do SHaFReABLY dup T (e Blkylamino-

héamang ubstd Pge'&tr@‘:ﬂimﬁio%a%@:oﬁ%l GhauR ¢ 9Bt bse%hmly
havi ng 30 substituent(s), an optlona y esterifred or

apidat douted box yl thr-’bupar@feJtatelsf okm@ias 2RO (e.g., methoxy,
e 0
oF S8R0 RabinosReg SRR Bl Sl secbutony,
gtenp—buaoﬂﬁLI@em&mw Gteatil, o8y G cl) ,cyd adlekefvtimula -ORY®
group, .a CR,14 ar roup, a 07 _2Q aral kyl group,..a )
C?ih%geh’&ylﬁ grb%phi}/%“g CSS”aPQ‘?V%uPFoﬁ%lG ggﬁﬂ:)‘%‘]akyl' which
slép@ﬂ!ﬂél'if Of\bhs H AW @TbR 1 X% e IRE A WrQUydroxy or

each of mhlch optionally has substltuent(s) é?
tﬁesealms-fpe‘srlm@br ab|Gn- hy&&lﬂgl@ulfa:m Foud lod a Ce-10

405008 oS o Bprdard B oy 1 o 3,
Cﬁréfatkbky b, caydarwyy. (€. g., nethoxycarbonyl

et hoxycar boNY! 4 £d Stent ioned formula, R* is preferably (1) a Ci-
10 hydrocarbon group optionally having substituent(s), (2} a Ci-
20 acyl group optionally having substituent(s), (3) a
heterocyclic group optionally having substituent(s), which has
a bond at a carbon atom, (4) an optionally esterified or
amidated carboxyl group, or (5) a cyano group. Of these, R*
is preferably a C;-15 alkyl group, a Ci-i10 cycloalkyl group, a Ca.
1c alkenyl group, a Ci1p alkynyl group, a Cs-10 cycloalkenyl
group, a Cg.14 aryl group or a Ci-z9 aralkyl group, each of which

opticnally has substituent(s). More preferably, it is a Ci-¢
alkyl group optiocnally having substituent(s) {(e.g., an
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but oxycar bonyl etc.), C6_14 aryl-carbonyl (e.g.,
benzoyl etc.). C6_14 aryl oxy-carbonyl (e.g.,
phenoxycar bonyl etc.), C7_15 aralkyl-carbonyl (e.qg.,

bﬁﬂfﬂé&ﬁ{ ol © ‘cl 7a-lll%( "’l';aalllﬁd @%st‘?n]ef:rkl}%% I\{ ()Cand the

g., benzy oxyca et’c N-Cl1_10
|b1 kox Prafierabdgr b@;ﬁ;ﬂpl@s of, R* 1nclude a group represented

I hox b ﬂy etc.)
SR O SEHE) PORRTORYT e b obF i geer of 1 e
i %, Cﬂflmi’ O:h?ﬁmgdﬁiljﬁi I taJt(ﬁdmbhy&lrbﬁaBboﬁf gf:@ﬁpbbyti-onally having
C%/lciésxy and the like. Mire preferably, R35 is
LR Db dhyfr-200REYP, gafz)lpaoeslmaam h@%ﬂg

St
ﬁ%%@%%h? j aﬂﬁﬁieﬁif é?é 3 al kljysﬁvﬁip%o i tuent (s) (a

ARPERErRPOFRRN et Hsomhﬂ @fmars:lmwfderfamWala -OR“J , a

s ro cyelo
LAY <l il S M BTSN o7 o sroue
ar@réébrﬁyaﬁdd@ Kﬂmllfcgﬂm]lm a((ﬂ@RiMWe)ﬂelgf @UA.sOBnAinteger of
Cr7_20 aral kyl_,group, each of which 20 opti onaII has

10 QR idueh sfj £ 3 Haxdroges 2%Om Q¥ o3 di-y hi@gosgakon group

81 Srla 10, aldAngr fer, iy dro i
C1p6 al ky% gfouguﬁlér?li%ﬁel%ég}hg(rrsgnt |agﬁie)§ t hgsf %?Eur%beﬁ or a Ci-1

ReyAzecarimsunyin c omyRolp and &'feoptdopellily goomp, together
bst.i tuent
S i T, AR R Aoy Sh ity arou

'smpﬂsi@nam (rsa)vu@kutﬂstrm:nﬁerm(eﬂ‘)eralabxeapﬁbfeyhbgypup“ is a

| I bst ted by 1 tq 3, f bl
15 &%f@@%a L Bie THRSh RGeS sttt Py Cioao acyl

hes Ay 2 id;_d Sal@cylpl?ﬁ'ﬁd gfpﬁ%n%ﬂtl'gﬁo%%lb'ﬁltuted by an amino
substit ut ed by 1 or "2 hal ogen at ons I'n conpound

((JITC)UP reRtslaneliin aypd@stdftureac by, Coref elhplyandfersCam aryl-Ci-io
bl ]
LB, ZerkibBadn T pEaRERaB10C Lr Tk BobrSortivitg

preiey bdminometdsy1l or 2, nore preferably, uis 1. In
conpound at om an

njd}&lehlr‘g ne of Wanlesanltrogen 15
20 35 the iaf OF STE P ReCh oG G htélleehﬁnlf’igﬁé‘eﬁtom for R

ai@"%oﬁ@k%pl@ IS, Ogﬁﬂcﬁﬁ%@ O Rm3AEPer abaihe.
Accordlré} compound (II is, for exan‘pl e, a
rb%r

conpou eably hydrégemula 3% 61R9A GrRep Optionally

31-?%31531%&? éfb&etue%t(s) , a %3_10 c{}lciogalkyl clg\koup opticnally

having substituent(s), a Cz-1p alkenyl group optionally having

25 substituent(s), a Cz_y0 alkynyl group optionally having
substituent(s), a C3-10o cycloalkenyl group optionally having
substituent(s), a Ces14 aryl group optionally having
substituent (s), a Cy3p aralkyl group optionally having.
substituent(s), a Ci-zp 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 Ca-ip cycloalkyl group, a Cz.i;p alkenyl group,
‘@ Cz-10 alkynyl group, a Cs.ip cycloalkenyl group, a Ce-14 aryl
group, a Cg.z0 aralkyl group, a Cj.zp acyl group, a Ci-zo

35 alkylsulfonyl group, a Ce.14 arylsulfonyl group or a
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ez 3z R3 Ras R\ Re RNR38 31 31 R (CH nRe7 (Cl1)
R37 (CHd R37 (l1a) (I Ib) (110) RS4 0 Rat 0 R34 0 33
Ras 33 RBa N~ NI' ~R/I | 3zj~ R3 H\ R-RR

T g TP LA 10
($mlg$twmm ts)eac s inesle , i 834 si slgfieferaiioydydrogen, a Ci-s
(ﬁlggfrqaﬁw%g oapﬁslro%? o}%JInsg.)}:gs J{tlel}scergg.? Eylttgﬁj]%f m'gerably 1, Ce-

theaeylcoppoppdalkbxyWhesebn 04k Sa BxyIH&4 O96Hy Bf a_| Salkoxy-
preferable a conpound represented by the fornula

g (?"11%‘30%\‘ (i%a i MYRCIGAERINY or Srdiomicargyly tert-
;%FQQ&?% bx:t%gaE?FHEBQthkg)(bsg.,SBenzoyl etc.),

preferabl e I n conmpoun ), a co
r%@ue@eml@ekybjcatrbenﬁ(dr rtel. g ., RBhefoRgBarBdhyll Ktku), FCr-1s

is.as defin ahov IS
RO AAY TRl P AR )Y Gaps; graliyloxy-
(dérlﬁﬁhﬁm f@ @fp%nﬁsl@@dmmyl sthsl)i b w-ax_ Ryaikﬁll N-{C3-10

carbanmoyl optionally substituted by C 6a|k or

20 @lkexmy 10 chaI(kPC?T)Y]Cﬂ%- el kN J@&m@m}w‘mﬁtl{ozsya@mo carbonyl
%%‘?ogl kyx,ys %&MOQ nI %%I_Ig y Llljlé\l- ﬁlz%%ém@%orret%h of which
gx@u@ptlonally substltuted by 1 to 3, preferably 1, hydroxy and
the like. More preferably, R® is (1) a Ci-¢ alkoxy-carbonyl
group, (2) a Ce14 aryl group optionally substituted a halogen

15 atom or Ci;.¢ alkoxy, or (3) a phenyl-Ci-3 alkyl group.

In the aforementioned the formula, R* is preferably
hydrogen, or a Ci-15 alkyl group, a Cs-ip cycleoalkyl group, a Ca-10
alkenyl group, a C;-1p alkynyl group, a Cz-1p cycloalkenyl group,.
a Ce-14 aryl group or a Cj_p aralkyl group, each of which

20 optionally has substituent(s). Of these, R*® is preferably
hydrecgen or a Cj-i9 alkyl group, more preferably hydrogen or a
Ci-s alkyl group. |

In the aforementioned the formula, R* is a homocyclic
group or a heterocyclic group, each of which optionally has

25 substituent(s), preferably a Ce14 aryl group optionally having
substituent (s). R* is more preferably a phenyl group
optionally substituted by 1 to 3, preferably 1 or 2, halogen
atoms or C;-¢ alkoxy groups. Particularly preferably, it is a
phenyl group copticnally substituted by 1 or 2 halogen atoms.

30 In compound (II), m is an integer of 0 to 3, preferably,
m is an integexr of 0 to 2, more preferably, m is 0 or 1.

In the aforementioned formula, u is an integer of 1 to 3,
preferably, u is 1 or 2, more preferably, u is 1.

In compound (II), one of W and Y is a nitrogen atom and

35 the other is a carbon atom or both are nitrogen atoms, and X
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5 R355 Is (1) a C1_6 al koxy-carbonyl group, (2) a C6-14

aryl group optionally substituted by a hal ogen atom
or C1_6 al koxy, or (3) a phenyl-Cl-3 alkyl group; and

R38 LS t ' rab| _
addi ti %%?ng%‘ggn%gﬂ'ﬁdgﬁhéef%ﬁﬁ%%‘%ﬁ( 1?&03"’5&}??164'055,'“‘:"’““‘1
t 6I2)ian &of nexanple, opt¢empdund eaprepsdanted Dy the formula

substituen}s %el ected from (i,) CL_6 alkyl optionaly 0

substitut B4 by ghydrgxy, (ii)RTL _6}al kyl - car bonyl R ®
opfiona substi Bt ed™ by hydr g og R
tEﬁ ' 10 ‘@: tlonggb |

slbstid ut ed"byYC1 8" al kyT7a C1_6"al kOxyRor " ha en N R®

atom(8), (iv) 7 6 cyct oal kyl - cag gyl , (v} c2_4 (o) &~
al kenyl - carbonyl,”"(vi) Cl1-6 al koxy-carbonyl, (vii)

Cl_6 al kyl 8#’no- carbonyl, (vii{l¥ Cl1 6 (t1a)

al koxyam no- car bonyl, (ix) phenylam nocarbonyl, (Xx)

i soxazol yl car bonyl, thienyl carbonyl,

t hi azol yl g&#r bong!l, pyrazolyl 034: bony] or M 0

. , R

fu , Sof ich optiiongd| ly ®0 has 1 or \2 =
suBs ! el gft ed fP\rgh 6 __ﬂé’Iﬁitr‘*o C "
al i (xi%) beC Ay i) Cll 6, & \ "

al kyl &l fonyl, [xi i'j,) t higmyl sf oyl and (xi
phenyl sul f onyl i substi tuten) 8y CL_6 al kyl
(3) a pyrrayy group, or (4) a hydroxy group 410

optional |y substituted by C1 6 &'®yl, C3-6 25

cycl oal kyl 4Cl_35al kyl or Cl-6 al kyl-carbonyl; R34 is a

Cl-6 alkyl"\groyp gstionally having 1 or 2

sub en elgcted from (1) a halogen atom (2)

h an gmno optionally having 1 or 2

substht'uent§ sefectled from Cl_6 al kyl, phenyl-Cl_3

al kyl ~ and di - CkuBRAl kyl ami no-C1-3 al kyl; R35 is (1) a

hal ogen at gw (2) 30 a phenyl group optionally

substitute 5&/ a hal ogen atomor C1_ 6 alkyl, or (3) a

cahbpayh gachipsgmibsl i iutes dnfingd Ghdral ipteferdblly, a

am no sugstitut ed bg Cé 6, _al kfl and Cl-6 al ko% or
(FPTROEIC 6 SBFRBXY - AnBY R8BS $OF™HyAr dgdA) at Ity rciitdc) » (I1d),
alkyk) %ﬁUPII?) ;al S@f MR, abicgpcdnaSnaghf WheesanPkess a

of conmpound (T1) include 8-(2,6- 59

dRitoegemedtom)1s Brefenahle 2-4 4ompound represented by the

' b I na; J - 3- t -
LEREURET, (ERS] OPY SR LIRS Bttt o
bosmyboend acepresdyted derthe formula (IIe) is most preferable.

8-(2, 6'91'1” SOl obegszyHI-)S’, &4 r;ﬁ/p(jlf;aruor{cg_).Iedi:u:esw_'nted by the formula

compoun a Co
R% 0 .
N
31
R I
N’;kN 36
F

wherein each symbol is as defined above, is preferable.

Particularly, a compound wherein R is (1) an amino group
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s (et hoxyam nocar bonyl am no) phenyl )] - 3- (N-net hyl -
benzyl am nonet hyl ) - 5- oxoi m dazo[ 1,
2-a] pyrimdi ne-6-carboxylic acid isopropyl ester,

8‘&{%‘?‘5 ]1;%|6uor ow‘gﬁ% Z:Syp h@hg?/cidarr%améy% ﬂ%ﬁloﬁally substituted

uey]zcyll @mmtd}ylc)l GSﬂ&@;gy,daﬁ:o[(]u) Ci-6 alkyl carbonyl or (2) a
2-a] pyri m di ne- 6- carboxyl ic to acid |soprop

s K 5 3P S 1oh & DAL COYE b o it Y oAy 17
igrel ude,f hgse, 5Séﬂk§(fuN1k9eﬁi‘Fle§rﬁ‘iﬂor9$tﬁ§@ I%roup,

af orenenti oned conpound (1) Conpound (I can be
5 p\iSdmedlbyaacmoammym@:m@leqmm (2her rfe‘ea-no@ryl group

doeéc:{l b% \\hﬁb o 33{:83 ’bryl %{?é%sl%é:om ]o§: ‘?ﬂ chlong, or (3)

reover,

Oé pblh@aymmeptam}q cgrmmn@dmaw ng a gonadotrop| n
elseasi ng_hornone ant agoni stic action include
q%u nopi ﬁehaéFP%ﬁl. o™ 4b3 PP HR PTHE Y4682 and

JP- A-9-1 16435 i d{T] d@%&ﬂddﬂcﬁ'vﬂf‘ez@fd @tiyes(1) a nitro group,

pyrrol opyrim dine 20 derivatives and
10 t {2 hzah opyFnaon gifoup dart et Mas It%@cng HBedd ? substituents

WDO /29044 I m yr| di,ne

orefred el (87 SBY0 AR Sefiansiay Stk by, nvaroxy,
comppurds iBeer+dathdry MEPl iambilldy cotainds:edeser hyettoxy,

in _W97/44037; conpqunds descrihed in W97/ 44041

CBAHRRRRS o (R &7 1 bféalqwlmgtﬂ/wdsé?f—wcaﬁﬁ Gfiggbonyl optionally

d%ﬁét?@@té@ Sl Aa:ﬁ% s alk halegen atom(s), (iwv)
8, 8- pen%net% 6, 7 g taet rogtr%’yocljrro 2- ngpht hal ene

15 d@x-sv@ymmlbheMaMyln Bi\dorc‘gama(,i@n\&ﬁmcarmnyl (vi) Ci-s

ghgmgi pe(nerttl%fr s Hﬁl}( 7(302)3813}(% o-'carbonyl (viii) Ci-g

tet k@iayékﬁma—dmﬂmm L£ngistle rpheaty heasi reoteh rodr(3d, ,5, 5:)8, 8

Sgﬁ%ﬂ%?%c%r%‘mﬁ%v tet AR MR tHE AR W RATRATYL -

gbyfgzélﬁlééi:ﬁ@ﬁ)ﬁ”@ﬁ DedrddHam de dess iW8dH DBptionally
i'oorganic & Medicinal em stq‘% Letters 12 (2002)

20 3635- 863D; 2 agitbsthktudnis salratetbriem idic addidourmdgro and Cie

ha
YA 0 UL ORGP e, MR, i)
thmény:esxhaﬂmysm S{saixeh pﬁﬁaﬁsaulhﬁlrmirg{l c@ﬂ:mqtaiatld@t
S rotati on
| SOREF Stufed RS Pyl Tl Pure &) a
| BPARERy 8 Loup! SO BaELMPASRask Nt ey qgmquy%a;gh thg_,

present invention. Furthernore, when nonpeptidjc,
25 corpboatky havi-n@bkyl or Cis alkyl- carbonyl R is a C;-s alkyl

group optionally having 1 or 2 substituents selected from (1)
a halogen atom, (2) hydroxy and (3) an amino optionally having
1 or 2 substituents selected from C;-g alkyl, phenyl-C;-3 alkyl
and di-C;_¢ alkylamino-C,_z alkyl; R® is (1) a halogen atom, (2)
30 a phenyl group optionally substituted by a halogen atom or Ci-¢
alkyl, or (3) a carbonyl group substituted by (i) C;-¢ alkyl,
(ii) amino substituted by Ci-g alkyl and Cj.g alkoxy or (iii) Ci-s
alkoxy; and R*® is a hydrogen atom or Cj;.3 alkyl group is also
preferable.

35 Specific examples of compound (II) include 8-(2, 6-
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5 gonadotropi n rel easi ng hornone ant agoni stic action
such as conpounds (I), (1') and (1l) and the I|ike
(hereinafter sonetines to be abbreviated as "the

RO o TR hcomat oo are

I SOners, racemates are al so

enedmmmmdadarhmmmmrmumfyﬂlheﬂmﬂhynGNu

i.nvent]j on, ese jisqners can be ectively obtained
S il s e e R o At By cgrooxyLic
S@@J’?daéﬁ d@idwod dﬁn@f\”ﬁ—ﬁﬁfﬂiﬁ)r&ﬁﬁiﬁﬁﬂ -3 'BO-’Eilhydro—Z [4-

sol vent extractl on, colum chronmat ography

r &?W}&rammqambmaqu)um@nylme 3no(rPr’qcrer@thhd/ilcN—

il e#ggfl?n su%%ﬁoqgrglq%o%podnd h%l“%’?h?l%r'%o%%rboxyllc

(ehd::)d atsbptepyl kestraay, [Be- (@,y6E1dEISS ucanbdil ) sisn@-elihydro-2- [4-
CL% form argjl cryst.al mxtur ﬂe encorrpg{ssed in
€

RETHRRGRENY, "Hs can
f&ﬁﬁiﬁbﬂbﬁhil»ﬁﬂiﬂﬂdfﬁidd%bFﬂu?m@qﬁwglhﬁdﬁne 6-carboxylic

cryst al li zati on net hod knowmn 20 per se.

M Pt AR RoRIMRANRIS Stal ithy dléf@wadotropl n reI easi ng
hor ?Dgnﬁé%%and t?hea%té qn o%%%ﬁix%%%égdingl)u’de those

rmmiw aIcBSthEB@m'ﬂ;d:l eﬁf dfhe td’f@ﬂ@ymrﬂmedwdou@@uhd (I).

thﬁgrgg r@i’ {I%e, drHate an(EIjo he 2 Ike@&a E for

aemﬁgm e e ot |dési{*§:tz.|}:)é%l figr meg/t@esqan JPen-11-315079
resolved into the desired (R) formor (S) form

a%ré‘ér'%h@}gllt"éﬁ & c?ptmed-'émd ressingingn themed® -known per
S€. b’lfé)%eecf 5 dtt %‘én%fo e el %&%%ggﬁ&ﬂ%‘b%%% having a

may be n I'sotope (€
Sﬁﬁ)amaﬂm Inéd&aasﬁ}rfg rlrrmpr&pia wrﬁ:aﬂgmm(smid: keting dnclude

GRH L t t

T i e ina o e T G il y-a-o-

MOE DY®S | inidd fosBeliding Medidlat 13RQ ?@?ﬂdlbxay&a%ldme
|

action sustainability, as well as st abi 35 and

pqifalfmibw&fetar& trgaHempiaidine @e@éw@mlaﬁa slesggybed in
%@4@'3’9{1:&&??% YO <:fc %r ilyddizal apg( ! V)

eerstoarret nprisi ng ecting an ovum
fleyxrd:lca)yIQLMMrm/ldanwatm dmstdrmedpamm@ﬂdcﬁﬁssm

acr:]c()jrhpou has CAesa}:Vrai. % %.Sn Wo%q.r/%%slq_% ;t oco?npounds described in
WO97/44037; compounds described in W097/44041; compounds
described in W097/44321; compounds described in W097/44339;
3,5,5,8,8-pentamethyl-5, 6,7, 8-tetrahydro~2-naphthalene
derivatives described in Bicorganic & Medicinal Chemistry
Letters 12 (2002) 3467-3470; 3,5,5,8,8-pentamethyl-5,6,7,8~
tetrahydro~-2-naphthalene derivatives and 5-[(3,5,5,8,8-
pentamethyl-5, 6,7, 8-tetrahydro-2-naphthalenyl)methyl]-N-
(2,4, 6-trimethoxyphenyl)-2-furamide described in Biocorganic &
Medicinal Chemistry Letters 12 (2002) 3635-3639; and the like.
When nonpeptidic coﬁpounds having a gonadotropin
releasing hormone antagonistic action such as compounds (I),

(I') and (II) and the like have isomers such as tautomers,
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5 certain degree, inserting the ovuminto the uterine
cavity. That is, it includes the processes of
ovul ation induction, ovumcollection, in vitro

f j lizatliQ nd | ture, and enbr.yqQ transfer. The .
FAAE A Sl Sop®i TR R pPherg ) rotational
fesdmert ¥ adndnthpF dcidesesanyt Heopiedeeahdola miptant 8F isomers are
erthSbryo in the uterine cavity. QOne to several enbryos

i tREITRB I TS FOTPNAP ofe thgpPiRceati Anvgation.

ut er us, P e EYor'ES WHeM Gionip phli 89 kA ReMpo el st BaPi aksa
enconpasses frozen enbryo transfer and ganete

i grnadellapiar ebeasing homongo andegomisiic agtion such as
VAdBalfid | {17200 SHP (re) SHB ¥R 13031 SheBERREIICr

e ‘ent’i perirod durin iCh i'nsértion o
asomthines dro deeibd rieviatiede asut'ehienecapoiuhyl of the present

fall opi an fuhe, a sequence of processes of
ilrfb‘f%{ﬁi’aﬁ’rit nqﬁ"% r?é’tg'r?&ﬂyc}sé’ﬂeéénett oSf EREOIVEAuE TRy the

20, PERINAN Gre HIkD 2HAMpsad AR REEORmpRtngl b8 the present
enbryo transfer to achi eve pregnancy, and the |ike

aFverr ¥ nedheplge 1spRREBi chonbef rpspaativel yvobbaioed as

| nby. bt | ation f is | at .
s Thelonld adRaihel el AEhIEIaInR R BY separation
\k/)rhétkﬁod eleriovn lZp?éf €0 d(d:ldﬁxde@:th:la&i&ﬁ,owwl&bhar ekfidueedon, column

t he nat ur erio yr ge., ce natural,
o %?Wﬁ@lﬁ'g,r%g%ﬁ&aézg&lpé‘cﬁ% t&i‘le %%’becom‘ss
di fficutle rd¥bdptidild @ funlds? 8k gCaNBehalBtropin releasing
perfornmed. The conpound of the present invention
sW%e%Pth@(ﬁi&]aﬁti@@néﬁ@gr@ﬁi conpewpds (), (I7) and

I 74 , 0 < bQviin or, 0
cat, ragb%ﬁkge rlajtwﬁn{@é sg%ancg% Eg}ilsi’kg}é“jbgbitg1 S séﬁ&ﬁg gr}"Stal
réoeptand antagorll stiixtaet ace, cavdmpassed isatékycospdund of
far pronoting and (.or) assisti in vjitro
£ (BT SRR I Or BB RBBURICOR PRebEPRUERE by
| AP d 101K 4 &t UsE e dRidishy %baﬁpIc%a;sﬁ:@l‘l@.'zla?ﬁbnaﬁeﬁ}ﬁéﬁ‘ known
ininvitro fertilization. For 62 collecting a good

advefn S@an ovumis collected by exogenous contro
e AT AL AP S Wil HIRGEATIOUN reteasing
ilntﬁhnm’.rﬂ:eardfagca'ri(ktg@@_msibﬂ spac skl calpbpundsi (&), (I’) and
p{ﬂ‘r)otalu{lcg tq'}l/eurfi eﬂtlrjnra?ft %nhydrates or non-hydrates. Examples of
the hydrates include 1 hydrate, 1.5 hydrate, 2 hydrate and the
like. When the compound of the present invention is obtained
as a mixture of optically active forms, they can be resolved
into the desired (R) form or (S) form according to an optical
resolution method known per se. Morecover, the compound of the
present invention may be labeled with an isotope (e.g., °H, Yc,
%S) and the like.

The nonpeptidic compound having a GnRH antagonistic
action is low toxic and shows a superior GnRH antagonistic
action and low toxicity. Moreover, it is superior in oral

absorbability and action sustainability, as well as stability

and pharmacokinetics. Furthermore, its production is easy and
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5 wth an ovul ation inducing agent, premature

ovulation is inhibited by sinultaneous adm nistration

of the compound of the present invention. In

agg% jgn, the conpound of the present invention is

used I n enbryo transfer process inin vitro

fertiliZheibdhp viorenfenbrlieadtriorsf EVEITD gedeetse tico a method

i ntrafallopian nsfer. By eli i.ng .t he ,infl uence
oFonBhisLaR oteL AR An e DR b R, I S vitro
gﬁﬂ’ehE‘a spprast 6toOM Arpd f mrm@gfmmd&mmtpmﬁzra&ed to a
inplantation in the uterus after transfer, the uterus

CERTBRLR oREIBEP e CLRTLEL LRD T Y | GFS fiftth tdie giterine cavity.
aghLeviBY P eghantYes %é‘ﬁ%é%§%%é¥l&$%nductlon,

present 1 nvention Is superior 1n oral absorbability
apdupecol iscoiah, abm nitte afennilization supkrdwture,a and
and or) assi stant agent for in vitro

I
éﬁgnygggf?%ﬁ BT a premature ovul ation inhibitor used

under TRt rehbego Ovednafest irBficxtd G, asrRMeedd Fitro
the 20_conventional peptidic GhiRH antagonists .
aéﬁfﬁ#%%éFEHOByPI%%ﬁﬁﬁﬁ%nmﬁﬂE;HWRQﬁﬁﬁ Mpdegrtdng embryo in

t PRe CQPRPYRG f?éviﬂ? PIERENs 's'é\(z%'}ta'logmb§yogs gﬁgbrﬁszdalnto the

premature ovulation inhibitor for use In“in vit

feterin@acamntmrazﬁdﬂw@iantﬂdﬁxn qhexuﬂﬁrusn1uhﬁndhﬁcnesultlng
vul atjon Jd.ndyce endQ denous LH i.n in vitro

pcBrRgpRbko" LR M 5P SRR el BoaPa, PhkRyo transter

uafdar geast e ol heta PRI ¢ian Sitdid it Ahatardd ek liindk&lve in

Usi.ng the conpound of the present invention, not only

aVﬁBFBrEEBPﬁﬁ%%%El%% obtained certainly, but also the

probabi £t Yy« o5 bd i1 £ Yol rd W fftddd  2AE o FRe entire

col l ected ovum inplantation in the uterus,
aphréodndnring wipkeynbmresyr tieh mof mrermmmfoqomgm@cynto the

?ﬁg%g P%ﬁgggég%e us%éﬂféggéﬁjcﬁégﬁgﬂelnresgﬁ%ré% 0 of

t OmpYHAt 80l bRCHE Othé Nermbr Wb tdO ga‘n&:fﬂe! liirz a:theomtemgn aani
ovul ation inducing agent such as

f BFPPRPRCE | ARGt FHBLINGT teel o Lheeﬁ%ez.w fdtRdh &by ©
theahbker 63 henisRd AeqNATBY, WHUNIY Widld UF AR fmed.

ke. In addition, the conpound of the present
| nvent i Bhe cAbnbibifsken | of aritRmat une ansflat ipndc gwenisn inhibiting

gfggg %9335990# ]L.Poxﬁl B 3 toe\;ulaqed @alralr}.t gt It%%n the timing of
ovum collectlon for in vitro fertilization, due to the

ovulation induced by the natural period LH surge. Once natural
ovulation occurs, exogenous collection of ovum becomes
difficult, and in vitro fertilization cannot be performed.

The compound of the present invention suppresses
secretion of gonadotropic hormone in mammals (e.g., human,
monkey, bovine, horse, dog, cat, rabbit, rat, mouse and the
like) by its GnRH receptor antagonistic action, and can be
safely used for promoting and {or) assisting in vitro
fertilization (IVE).

The compound of the present invention is used, for

example, to collect an ovum in in vitro fertilization. For
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5 The conpound of the present invention can be used in
conbi nation wth gonadotropin (FSH, LH) or a
pharmaceutical agent having a gonadotropin-Iike

a%toilqléc ) ?gH %BBGBQ&gha re g&ql E égfr &ed by exogenous

Leuprore tate usere
Tmommamélmath@mSEhehlnatbhéérehuhattbntrﬁbrnwhlch the compound

I|n lo, Meterelin LeC|reI| t he
(5% HPaBRy BBl BV BT P atEt HPES, U Rrebindhape n influence of
Lssueh aspéelroeg£liy, anid qirdmotﬁ@r@}um(,maturauon

NaI-BIu Ant i de, AzalineB, garellx D63153,

5 Tévébeﬁnx o¥Ndathen| iREUCLRTaAArRT orPTeRRt EEApRTItAIon is
%ﬁ%ﬁ%@ﬁt b%”\éﬁﬁhi‘a n&8ls ZxémEﬁQtP?tﬂéﬁdof Nthe compound of
£h at of a al o

I nation east one sterord
namesp€Eﬁbdalianehamdnogehncnddnulanurtnﬁucompound of the
chenot her apeuti ¢ _agent i H an oni st, an,
aP FERH 5 SPhRPBi %Br“sﬁﬂ %‘Ef%i’%r Fame *? RIOGESS in in
ararRaFertinhizBkieh, @réZéﬁ BMEE QX YEERROF S and gamete
dehydrogenase inhi bitor, an 20 adrenal androgen

10 pRpdFREPAACOPARNDEEBRS TR ki g eI iR tigly the wafrlnmce of
tré%ﬁ%@%ﬁ%h% f‘.genﬁfr ar Q%Ea%ég#n@iéraﬁo r%?f"){%g&rzggv# e

agent it1hg e actio a recept
th@ﬂlﬁm¢at@barapnabtpregheaeyathrowgheembsmbrrmp&ammhtion in

ncon1 dru . 25 Exampl es of t.he

S ERIRETaERRE 1oy cPaGACtRHES Sin (RS eptrolled to a
Ad:folnalmtfibﬁ, sBepEBI¥CEDBr SEEREALAG, pré&ycawRpospham de,
5-FU, UFT, Methotrexate, Nltog%0|n C, Mtoxantrone

15and t heSENRE. thRarpTRSUBE Phe gd@@%%ﬂmtanmmwon is superior

1 d ratcion i
piscsionsaB it oty SR B i anragion, 1o i

tﬁ@pekn@aSQS|ahpbomotérlanﬁudertya951smant|agﬂnxzﬁmt in vitro

t Li.ke. t he, "hornon t her apeutj c agent
i%%r&&élzgﬁ?t BB ogeRr RS : STRrrtAon SvH ol Y under
| idomkroanguogeariaidSsesintidgeilon Ands - @cﬁtﬁb@ﬂ@cm andide

like. 64 The_ "grow h factors" may be any substances as

20| GRgVERtipnalnReREAdigeFPRY, mﬁgorahfat@ea@vwwte@d by

f%%b%ﬁt@ﬂb%ﬂs'§niec€§8£'de having a nol ecul ar wei ght
of not nore than 20,000 and exhibits an action at a

| ow con@beredvren bhEbcnmPagndAQﬁ he 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 LH 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 alsoc 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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5 receptor. Specific exanples include (1) EGF
(epidermal gromth factor) or substances having an
activity substantially identical to the activity

theresdd (o brofd oNef SR tiidER2ANnd 19N d): k@nd &Headdltlon,

like), (2) insulin or substances having an activit
sUb%t%mptam@/ ¢ Hethe cesanty h@vmm\m ;carhéaee@fse@e 1@ embryo

S rmMr1factor .GE- 2
ané@%%éf Irb]f(éeéé’c %?,])Jrh %Eﬁ]( |abr obl &s thgraoﬁtr0 ggtrof)oror
sixﬁ;slamtzesldsra\@mgara;man:ty vity substantially identical
to the IVIt (e.qg., aFGF, bFGF, KGF
(Kerati B{?‘H%ﬂerP é‘rf’teor%resﬁ@f 1@%&&1&&/@@@8\/\&1&’@‘1 in
Fc%ﬁ@ir)atfﬁ witrnsbdddridghn (Fdh,9nemt t8>J:‘ % bReRhteutical

(e.g., CSF (colony stinulating facto
(@J%‘hr]@ﬁ)‘bﬂ%ﬂ |m)qon1dcthqp¢trmhléqw|a¢tgpn N@FG@ﬁé!r yuperactive

f eI Y r
g5 [Ty TR oty ppgerelin,
ITiceptomlﬁlﬁhEGdééQﬁalﬁhe Nafrae:@aﬂhqr Hdfstided igr,oWelslorelin,
ctors” be ecept or cagpabl e 20 of binding ,
AL R A A gt MendBsed e Tapay] fruprorelin
exeeraes) § her epferlmir| e Jedi ste GO as Q%“t%‘a’:le'l'ix, Ganirelix,

receptor (HER2), insulin receptor-1, insulin
ridear k% 2, NaHB]rlbce“p'tfdrder PeRrlise8pt Begarefdr, D63153,

qﬁ%ﬂ QQFI Exanpl es of the

arnaceJ? ica age ]%%at inhibits the action of the

above Z6n redditoived,  grtewidondpatingr £ ntleugeelentephvention can
(HER2 rec ant i _bod and t e li Exanpl es of

%E‘s Hﬁ%é:gtlrrb “ﬁb‘é’tﬁvl%a’tl ﬁ%ﬁﬁ@ﬁhé’%ct’ﬁ%‘ﬁ ef a
té‘l@e@@ﬂi’aﬁl entdned HAWa HR¢liahdroden? oreaBR 85t rogen, a

t hereof include herbimcin, PD1530357(Science 265

(@@@trpellmltl(cilmn)t ra@d nelmflldllloe GnBH Nmtew?nstrlEaﬁ a-

i s are..al.so exanpl es 0 ceutica
SRR TR el i B esResek nePgRORER . PhcAGPEatase
oinlmksﬁmp,tczi 1Rrseiroxiae edoRa déhyah:b@énﬁéﬁ behab¥tor, an

ﬁ]ﬂﬁfomfs log}-ﬁ% ecyl ar &m htgeggrlpggugase inhibitor, a

%msﬁhe P 1RENS eyentERIr3Rth gardsrshere QU bhﬁrmaceutlcal
and t hose having a partlally nodified or 65 altered

s%gQﬁﬁLﬁﬁblhﬁ$4ﬂﬂu}hﬁsﬁQﬁhoﬁhpﬁlﬁsrﬁﬁépﬁéﬁlﬁhﬁyeéf pER2the like
(81&61 Ofﬁé%tata% ! byl tat)“%e EEE% ac 'i:g akt cgﬁééomltant

substance t inhtbits i VIty by
|dﬂugﬁx4ng HER2 receptor (e g., HER2 receptor

ant | bo%/:zamp%( Srrpolfe Sthoef “tc %Y\llerapeutlc 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”
include a lyase (Ci7,20-lyase) inhibitor and the like.

Examples of the “kinase inhibitor” include tyrosine
kinase and the like.

Examples of the “hormcnal therapeutic agent” include
antiestrogen, progestogen {(e.g., MPA and the like), androgen,

estrogen, anti-androgen and the like.
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5 nol ecul ar-wei ght conpound that has an HER2
inhibitory activity include conpounds described in
W98/ 03505, specifically 1-[3-

[4-[2- (48 - Zg RAAY | SI QD) Pz Ay Ribeayleleny hBng as it
ropyl]- 1,2,4-triazole, and the |ike. For breast

ceizrircpAt bt sgravwid c ainsb gahesfalile @ deefor which is a

[ ' y_ be ' onhi.nat.i o i th

RUELAE T SN TR 9 Wbl e, eham 20,000 ana
aganilsits ant | st i@gert a dwnuideiapaitionganbihdigg with a

cl ophospham de,_,5-FU, UET,  Methotrexate )
5 R h, ST RRTPFoARRLFTRe (1hdECRe (opifigmal growth
peRtt s PRI A0UN HaviHP B a8 iviDIhBlst andhanak

i s androgen production inhibitor, kinasé inhibitor,
hodempbtal therdperdtcldgenttfezept (@nd.esEGIgeheregylin (HER2

T ' o 1\Ke) hn\Prs ts ; :

(RIEE e )2 D IRRELEOE SitrantRe Hl¥ing an

Pt eyt suladtageldl Ihaidemtd dal stot ke aget OMivf thereof (e.g.,
gr owm ,facﬁg&s or receptaors thereof, and tHS 20 1 i ke

ke.
10 ByRebhbini 1 ¢ M etidburd o feshor ) ivedtFor and the
a1 RONCOM f At Uf £ithr obISHARCIG Rt 1806k 03YCoraSubbkahBes having

dose can be reduced as conpared to sing o
Rt BV ERY owbyfantialdahdslent isfalt fe hesestivity thereof

i pyenti CQA e dr 0 :
LY R 0L B R ey, e U8 e
ptismat ccyive itawtic Fadiwrgel @Rd tacmer dheg like) he (4) growth
condition of p tienG; (mld case, severe case and the

15 1 53@5°rg 3§ 1% %’eﬁ oFH Y whigmliatdng fRgtord - EPO
OVet gt h Qs SadL 019 Setr-d oRGRle AL I8MRS)I NGGEF (nerve growth
concom tant drug having different action so and

MEREERT sm FP@n thiosie It dexriverh anewtdr faksop) es8RER

[ ' (4 sust ai ned effect pr.e ure .

o[t St (T Belit0s®) 880, T By VBhr cfpnghg like. The
cCtrecept@antofirite kendwtth diddterreit nact ben angndeceptor capable
mechani sm from.t hgse of the conpound of the present 35 .

20 i%’ggﬁ}’?%’rﬂg é%lrg(%)h‘(}f ﬁ%’r?é’@gﬁ“&qtcwé’feﬁe&m@&g FEc&PESr detPecitic
by @me e f1adrdise el ddee MM, t herkg83¢At receptor
invention and a concomtant drug, (6) side’effects
cHIERR) 1 ekl Thyraapptedimdi-nddsydd rofreceptosorpolfE seceptor,

LRGr PESSEM 07 NV e Hd O 13 SN GO ¢ 19549 Examples of the
pharmaceutical agent that inhibits the action of the above-

25 mentioneq 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, HERZ 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 antibedies, low-molecular-weight compounds {synthetic
compounds, naturally occurring substances), antisenses, HER2

35 ligands, heregulin and those having a partially modified or
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5 (7) the conpound of the present invention can also
be adm nistered to breast cancer patients and the
like by the conbined use of a conconitant drug, and

t ,
ﬂﬁ%l ned use %E‘H:C{go%ogzn snfltéqgnftﬁlbl%\g [ll_ge gctlv:Lty of HERZ2

he 10 present
I fevent,i qrho/ﬂgﬂtmazlcahmnaca:mmhwg | Burthermerde} oitasmay be a

R A T Y6 SN e e

ey | qnefl Cqmnﬂe@étpt‘i{ru&dtiﬂé‘é@q | NExamples of the low-
corrbl nation, the dose can be appropri ately det er m ned

wmq}ﬁq FatesiEhin Redrosng Hhadmbelsi ainc 3ERgodahapitory activity

I -3~
conS| cﬁwat |“%{ f‘ sﬁi{a&%égaeﬁgqbogyg\%gﬁ%ﬂéf SPﬁglflcally =03
aﬁhﬁWﬁiﬁWﬂmﬂZﬁphﬂﬂykﬁﬁhen%mnﬁ&ﬁqxaa@ﬁwﬂm@thaky@phehyéJpropyl]—

stratl net h form conbination of
g‘?[?g a2 2t 'I |"‘1R$Pq3ﬂ?eq&g%e of a particular patient
I s det erdd Nkt achied Rtienitis 26e, ckagwundi Bt the present
general health status, sex diet, adm nistration

thnRentan May ke iuseddimsenbinaddanc ¥ithapepharmgceutical
DA 2 S VAH Wohflrddg U %‘?g%%‘ig g'tr \e“/;EEL%QtEB

pa |ent I'S undergol ng treatnents act ogen'
Tc;tmruraiﬁeycagm:rcesqmtﬁ vie .dpi,| Cyddeophosphhwidenpbuil, UFT

S DT G A B AR g RGP RAnESPRS and the

t Tiekteeof p@;ﬁﬂdﬁfd;nnn HAHYOMEEQN drdnbaenehhliBssor, adrenal
t han about 1/50 of the m ni mum recomrended cli nical

WQ%%&IW@%%WQW@% mhaanaﬁ@c dnhaRdEqry ehermonal
?t% £ & dE Y St ?LOf ﬁtol X\E‘%OQET@Q and the

| nat i on agent “of the prese |nve
aldxﬂten)l Stoideatadare @f.d.he I\’tfﬁhmmmdth@f ltLB:e)pr esdmbgen,

B D O SRl A8 LGt oot

phies neeseisn cat mmﬂﬁlﬂadﬁbﬂéw%rxegfece@tdaﬂshthexeof, and the
co,ncom tant drug or a pharmaceutical conposition

%®of 35 can be adnministered to an adm nistration

SUbJ eCth'c?rHﬁlﬁﬁﬁguﬁhﬁec%;ﬁgo&{d rﬁytt?fé 2deLBLEt 8hEhifbn and a

a staggered nmanne osage of concom tant
otrqug:qmy:am detigy nk nedpacowr dififppato suhb as

oE) U o RaRTBA LR AL oty 900600 Poggspgstracion
S@ﬁuﬁﬁﬁ,co@@ﬁhﬁdsbfath@npresent 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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s route, disease, conbination and the |ike. The
adm ni stration node of the concomtant drug is not
particularly limted, and the conmpound of the present

| yend iesgﬂe%‘isﬁzti"se: EPREOM LA L ATHG QYK B?eghE&nlpfned use of

conmbi n on~ adm ni stration. Exanples of 3uc
ddvet miostooanidopfnble presenfe inventienf endow agncgrjtant drug,

adm nistration . of a single pre ati,on abt ai.n b

o e R o T B e B il e RE% Ble g the
| dumgduren o dHe ermmmitrrintdiong and)s Sofidoindraats drug,
adm ni stration of two _kinds of preparations of the

coipdiifd MRURh & fridie RTESfRN LiNye 4@, Fén also be

CRRCOH diitle dINUD b /MH GD RANR r RRRN FRAALAE e 1ike by the
formul ated, by the sanme adm ni Sstration route, 3)

aehminingd atgeorpofa taanddmidsindf dangpaead dhe dfikehecan be

conpRa of the present invention and the conconitant

cﬁ{ﬁ;évgﬁﬂ ch have been separately fornul ated, by the

sanme 2Qradenifaillawiag, rautembined iRy @Er etlemBompéund of the
si mul.taneoys. adm nistration of two ki nds of

4
Eﬁ’ AHYENGAOPNEL B nd RARFBH Lartle dEMEs &Rt FRASETRY dip as “the

asht i tSQAC BREhRND £ IF MG p MYt hRVRnkeBR~Separatel y

formul ated, by different 'adm nistration routes, (5)

admi ni dthen itdre sfompaund odfs the presendt ilovensfionhandsthe

C f e i.nv i on _and t c ' ]
B orlelf R el B e SrC GoRg bR bn, the
dddeeremt beadipprairiaitedy detleamineda wdth] gake derbnnended

for. examl e,. dm nistrat.ion i.n the order of the
Wm'_@flqwalpm&%@f iMPE Y R La S Ugife aép?’r&‘&rr?i:aﬁfiardr and
i Gorfdi ddr i eI Hgdehhd 3RANGlilat ke tnihen
the conpound of the preserit invention is used as the

aFVen iRtitd gy iraastter sompdien, madedniisiir agiion( fime,

J v/ ' i nhj hi_t or u hn_in.yite

P ha ot Ml el b, 30nblnatibh b8, drugs and
adhe i Sterat The adde3bfpar paretahladgnpatienst iondeét€rmined

avai | abl e according to.a nethqd, 68 known _per se, The
&%&Fﬁd‘q s=9iSR&d AMSh Bodyh S HE0Eut 9EFerR L Readphapratus, sex,
CRidt Lradrditfh GaRATRl] Y i@ Ridediened ratalbhy me®hbBe clearance
solid dosage form of tablet, capsule, granule, powder

art e elrud ieembynadripity wevprity iof faeeddseaseyfor which the
%%E{Eﬁ¥(¥§“hndergoing treatments, and other factors.

Typically, the respective daily dose of the compound of
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.

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

can be administered to an administration subject simultaneously,
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5 intravenously, subcutaneously, intranuscularly and
the like in the formof injection, suppository,
sublingual tablet and the Iike. In addition, the

RN GMBYMBR | 368 & SEerL htSRlrBdUALhYer. The dosage of the
subcutaneously, intranuscularly and the like as a

s:mm@anﬂ:e Heug emay dpardaticymisech agsosdbhg ng@iatthe
d_:los 1%t1fstf?r t%ﬁr 81%&91‘?\9' C?'thﬁe ag.lr'igs lu'slé@l X\hal artl rl?e daﬁ:h:l)_yoprlately

e conmpound ent ‘i nvention va

d&ﬂ@m&e@gdepehHEn@eumlamﬁadmﬂnﬂsmmatlagesuhﬁact bodlyinistration
ht d sensitivity difference o he subj ect of

it CLSERSR:  CPHF R Grom G B, &ikBn. i nt erval.

pr oper tiRs adkl rdistRaRI bRd e kisngnaf cghébfmﬁsw aahg is not

preparation; kind of the active ingredient, and

ma@etmularslshdtlrrr;a.eﬁfc@mair ithe [compraad wﬁehhasﬁaes@nt
fl r{iﬁct}l tén(g] t Q:ro%%ﬁnli[t n%vgllrﬁﬁ gpxlllyl HeEQ ¥bt E? ined on
ertiliza era m er e

ion, oun ni s
iadminﬂnhraﬁichouEmeples 36 sgchpaéﬁfnﬂbtyat&mmﬂmdﬁb include

Q.02 - 10 ,_nore preferably 0.1 - 10 ng, nost
éFHéi qg‘ - 5 nmg, per 1 kg body wei ght of a

n@wdmﬁﬁwﬁﬂmnl fl a- sAngher blre@srat@laﬁ o%smnaaesy
for the inhibition of premature ovulation in enbryo

t5iamsltamenusdes Sormyd addmgo the rcgmpgelnér af| $he present
f. u 3
S bbb e bl U e
1smtasulcpr e:ffertavbl yuﬁdls of5plrgpamaltlﬂmkgolﬁotme compound of

Y B RO or Ands S b copREmEARE] CkigpaKAigh have

WedRIddpaddt@USt Mhrimgkéels by 26€0LEARABCEAMMEBtEALion route,
above-nent i oned doses, the conpound is generally 30

a@’rh Adfidyied nat iendede tP 4Bode 9foprepgpakgons of the
;‘gﬁﬁm %@%lét r%slen’c 10Tt s BES ailldkghgogﬁi%fngg%ngf drug,

M ni stration subj ect  organi sm gene
:ﬁhmmhlhavaibatn/séﬁa!ateﬂyeﬁbrmﬁlatedpobydthé)samethe
phar.maceutical conposi.tion f t he present
AR GPN GOMG oo f CeAISkRD BaBRBos E] ofLigataneous
Asintihe sahema-dierid ered ihasmegeprepalrbY i8aseBtabhe cbfpound of
carrier, various organic or inorganic carrier

Hiss tearEent daveaniiosnandy theegoasopispakadirya, which have

F%%rlca&%?gﬁ#%ggrféﬁﬁy’l S|ﬁtgg$1 ?§¥oreﬁ§c ééfqutratlon routes,

pirogp srdatiirdne; radgri omolofe ive  &dhdbi bifzpmgpagehnions of the
5%§Sﬁgﬂﬂd“%f 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)
and the like.

When the compound of the present invention is used as the
above-menticned promoter or pharmaceutical aid (a premature
ovulation inhibitor for use in in vitro fertilization or
embryo transfer process), both oral administration and

parenteral administration are available according to a method
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5 agent, isotonicity agent, buffer, soothing agent and
the like for liquid preparations. \Were necessary,
preparation additives such as preservative,

apt . oxi t,._.color] ty s j age .
RRbE 8D se S o e e, i RANRY Wl foBhaticbiBicatny
abouephabl e onedr bxc) pamtht gemetralley | adriiosiestesteet agmlly in the

AR U oRES 49T | EPEReF e tARE ¢ ATTHGE 1§ty powder and the
exarel e Bfedhia: BRAVE- MENLIORRG entéall a3NhdnR el BEered

magnesi um stearate, calciumstearate, talc, colloidal __ '
stiRtEavapeushe: | sRecuRre@ialy e tamnuasrwanlye and the like in

a@egefgaﬂtl é?gﬁﬁ#ﬁ%?fﬁ,’ i%g;gt?ﬁgxyf} dlding il W38t and the

sucr ose,
hyﬂkexy@hompdiﬁﬂqﬁxxnhe cdoyrghroaryip mayyy bee bkl aéskelrede

pol yvi nyl rolidone and the |jke. Preferahle .
St BTy e RSt e oLt Y @ e Like as
S4 2568t a CAEAOXY TR & | SedhattO5Eun CAldH W8 sublingual tablet,
car boxynet hyl cel | ul ose, croscarnel | ose sodi um

At 8ERGARERLE 21d skhe chik®di um and the i ke.

Prefer | £S; \,8- qﬁGIJ I

I ncl udﬁg%gr or%%c%%l?@gl coho , °81r?’?§ﬁ%gr?\é%%rese“
gipvehtiomcvagdés desamding lon ddien leiveland tdyandtickes; age, sex,
Preferablgaexa | es of 1he above: mention

ChPUE PELENG FR St Tl AT SRR gy qubiect of

pa@pyhesergt Y60} , t BniBaNbECkhdmdbibBeraYi cRENZARE®Val, properties,
et hanol , tri sam nomet hane, chol ester ol

t ff ePFRRLRGANT R, kivd) afn R BMRA W, 1 afdd RnRREnAtdO@ fakdnd of the
thechb&esngFrei & eb! & é)far{cpeisakﬁ%ﬁ:eyﬁgi'c‘yl%@ly

suspendi ng”agent 1 nclude surfactants suct
steniedy i ehémnosedi hey tSosli inhibidurord cfulframatdrauopielation

an nopropj oni £ aci |l ecithi 30 benzal koni um
o OFR LRt S Sl e ot 0, SR CORRBRDILS geReral ly
naasheet 8ted algl 4 hfode ket dAneitomhidll ¢ B3O YiEr preferably about

as golyvinyl al cohol , Folyvinylpyrrolidone, sodi um
c@r Boxy et H)¥ caMPif deeeieraliy &Y i ddemg, most preferably 0.1

hyds OIK le f ’ } t ul R _
D e R
Prefeiom$ ea ddy exiinsinesisetd tfloer &bevénhebtitdordof premature

i sotonicity.agent include .sodiumchloride, alycerol,,

TRARTTON HACEDHEYT | KD Hh et drios = ot dif FEBRBREh S
apeneraely | aneih Difdaid | iclddbhemhcat buftier, 30 mg,
acetate buffer, carbonate buffer, citrate buffer and
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
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 porticns 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.

As the above-mentioned pharmaceutically acceptable
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s the like, and the like. Preferable exanples of the
soot hi ng agent include benzyl alcohol and the |ike.
Preferabl e exanples of the above-nentioned

rvative.include araoxybenzoates chl or ghut ano
B LERaPIS HETPR PO TR Sy BB R AR O es

amrﬁ,ensdlbhaﬂ:l@muﬂedimis tl:hﬁa[iaﬁﬁ&.loﬁr nheeabakbsi @azempis@si and
of, t.he above-nenti oned anti oxi dant incl ude sulfl

2PGP6 A 25 PEC IR e J4E-Cake PARPBENENGTA wentegrant for

RRSeNbrepy 8AE L Ofs £adk be ined sbmbsllﬁglﬁ@téefé@O%%spendlng
subcut aneous or i ntranuscul ar injection by  adding a

[gepEndiipgtagent ty saamitubithiffieng sgehhing agemi [dncbrthe like
[ [ pr lve and th I|k n
SRS bedftliof B B LG AN G LBAY scaitives
foedz ersdpiredepraticé, amyidedamgdueedoaingesgssty Ysweetening
accordlng to a method gﬁfmn per _se en the conmpound

e

GOPthe BPPeERAt 1HHR AT BE MSS8dm Preterahile (gramRles of the

@b@%%n%lﬁﬁ@n eﬁ&l%l‘é?ﬁpq_mm Pece &l Ysdfrose, D-mannitol,
admnistered orally Or parenterally as it ‘is or in the

fsdavpcdt, ca‘y|§r¢érlﬂca@@upeééul@§ﬁpoénghbnaphmu@ea bylicic acid
aaqu )ﬁ l‘ﬁ'kteh aprefgpé}gfé' g)&%n%f@é ggfuerﬁ %ﬂlg—qenthned

acceptablé carrier, exci
tlhd reiloawe- ﬂa&ﬂudeemaghesﬁamesteaahtecoaabsitmogtearate, talc,

i ngl.ude qral, .prepar ranul e, 25
SR, FCR 2B A dhker ai PEOURADTE. Gamples of the

'dﬁd@@lmgﬂtlghb@ bhﬁﬁ@%'Qﬁclﬁabeﬁﬁ?gtﬁiﬁﬁﬁéa&é@ﬂui@s@ rsucrose,
preparation for nasal —adm nistration, dernal

n Ssgteha,| hk'é)roxmappméi:ﬁéluégsee
¢ I su
e T T T T &%ﬁ&%@@%ﬁ%@% and the
ﬁﬁﬂdmcearafenahlagexmmplest@ﬁdtMEKH%b¢E¥méﬁtIﬁﬁuifdﬂadntegrant
use preparation formng s . The ¢ ound o
Hﬁ’é’qﬁd@séﬁﬁ‘ rERee e DY b F Rl hRaPed At o
g2l rdehdyiie t hyd eI udBsagueeschPtngtl b98 L8dsambi Bé‘i‘}bé’:gymethyl
w th a dispersing agent (e.g., Tween 80 (nanufactur

Wamha§od39mpawdeit eué}&emiwm%@mm of Kihe above-
%g&%ﬂ ﬁZ# EEXLSQG £¥§Okor i gec %nfh%lcohol,

ar boxynet ose rum a
Ipﬂo@yleaepgégeoiatmnerbgog, sasamglpalabe@rn 0il and the like.

s3REPREy StapBies by theLohol banoiphed safibibizing agents
Seichhidel podleeageeaBdglycol, propylene glycol, D-mannitol,
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,
benzalkonium chloride, benzethonium chloride, glycerol
monostearate and the like; hydrophilic polymers such as
polyvinyl alcohol, polyvinylpyrrolidone, sodium
carboxymethylcellulose, methylcellulose,
hydroxymethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose and the like; and the like. Preferable
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s the like) and the like, or an oily injection by
di ssolving, suspending or enmulsifying in a vegetable
oil such as olive oil, sesane oil, cottonseed oil
;é%gﬁﬁ%#s %ﬁg1ﬁf§EJHJ9%—m%BFRB%%&|iggt%kx%QEﬁaggethinglude
I ke.” To fornmulate an ora preparation, tHe conpoln
cfodihen mhdsenitdd , nvdntdeawli, s Drnsad i tiod winbhtheodike. Preferable

SR A P BBl ofok o) RS PhPRRace
ANt e Gt euffed),, carbondee tffer,StakeRtedBl¥fer and

ar abi c, carboxynethylcellulose,bﬁolyvinylpyrrolidone,

iR ddfisromck diNeulldse -anBreferabke) examplps i ehnthe soothing
. ' esi ke t l:yet h :
Ty R PRI UPERCHR, EncP LB D iferaie oxamples

to dimep radssicomenilidineg presedivagitve dncietleogaknowgbenzoates,
per. se, and ere necgessary, .coatin or tast

R e o e e a1ErHG Tor PLESREPRALPLFPPOL
ARt Etd A adiRt, hedrkieacher ap8 theanBkes ofréferable
coating agent to be used 20 therefor include

Sy Ither mpover-mgngdenee: Rptréeridpaseinclude sulfite,
Q%#&ﬁ%ﬁgyt I lLpeq 4pydr oxypropyl cel | ul ose,
po yoxyetﬁ%%éﬁggcigg%,l%%éen 80, pluronic F69,
cell ul ¥e caogcainel pift kheapeesent invention can be formed into

hydr.o ropyl net hyl cel | ul ose phthal at e . .
R AR Re00S: Bs dateaihgcuRay, dpjecsion by
(ERIIHAE WirhadndiRghAgeqe!, Manko1uBEhachiylyl Bgent, a stabilizer,
acid/acrylic acid copolyner), d ( red iron

' . dye (e.g., r i

G it Alitya ARt GxPFesesvarive and F%@ Like. apfepaccording to
for ' Leric prep [ an_ | ed]

B AR LA DEAPELTL Ol FPLEIORIALS produce
gayf e pheduoegbses okcespargt erngoadiagt €bi @ pbakedakdown per

a 30 ug- cpntai ni n hase,. To formul ate an_external . ., .

S PRERLRRS, REPRBHRB AR the ChESS T cbivER i ) b pdministered
Ry, R ¢xEtpdlesd al hudad, Sehedcompbusal cdnobe EhaEL Y

external preparation according to_a method known per
Selmindsteg réllyo opr eareeteralalode- AEniPoA&diBofrg form of

[ : t J rese k t]

Bt it SypegRedhy Problpel 857 lms DAY hEPh an
crppogitiiade phaxtdiced ogdcail i ywathephabércprener( eegecipient or

ycol .. mapnito stargc icrocrystalline . cellul ose
Ao | RBphBRee o BLERe v R Rk one penaceifoal
Fﬁﬁﬁiﬁdﬂ%}d@&ﬁh@dbﬂéeoréQr@ké@a@ﬁtﬁoﬁ@'XEE@.?nﬁohﬁér, granule,

I ke) .an
capéhle, 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
produced according tc 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 agueous injection in combination
with a dispersing agent (e.g., Tween B0 (manufactured by Atlas

Powder, US), HCO60 (manufactured by Nikko Chemicals)
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5 the like. To provide the above-nentioned |iquid
preparation, an oily or agqueous suspension is
formul ated nostly in the same manner as in the

in'l ec%éﬁ)&regli}hygg ase of a se ﬁlleg&"ﬁ: %%ar atiQ um aq_glnate

pared efebl i kehhea mgam@'uﬁ@ @ @Ad) wedthid paelen,
(e.g., io car boni ¢ aci d, phosphoric acid, citric acid,

WWWW@W‘&UWHZ)@O@J{%M@G dheadd kele [Enkdpotgnicity

Za konl% or| de a:?ga% '}r@?ﬁlfh)%oétﬁg's%:@}}]‘-t:i;%O' ucose. and

WIW|Ibekea) seupbdshet driyke,f @rr mrqallqr mh;ectompdnqmdilsfsolving,

the dc,ent mven\bjr on.can be for Iaf' to.an 1% 1i i1
HYLeGusTRGH T ot Y i $01 £V BPS ?‘ah?d"%prBE t@Py°-tve ooy

a@@ﬁrﬁé rtgli 0 cotRimdkaw] Rrseilbahes afikeheor

oi ly base "o be used for the above-nmentioned

dbmhn%rgly%ll @l fihgherikeat fp feraugpyeerndesal

[ n%ntnov%?’ Lt &éy&rmny) ar{'g{gaﬁ}g% %_‘iiw%\ﬁtlon 1s mixed

iwﬂ’@ureﬁb:atacagwmlm feat tegcaigicny eleg.g- ,ml@qx@lse, sucrose,

(manuf act u by. nam t oveI Lt d. rmany) ,and,t
RSTHENS) (& éIL tocf - S5y (FEAT 1 Calcmm
Q@éﬂ%ﬁaﬁ@éﬂ aid & tihe)l, l@e)blamiaxt he.d.i k%taMamowm arabic,

exanpl es of the aqueous ‘base |nclude poI et hyl ene

oF 3= Rl i A BHO SR/ v RAL Y ey aﬁﬁﬂ Oé’fert he 25
%W,@g\g t |
deri vat e§? V|n;pggﬁ?$ﬁg?§9kg€}y e aC| Q%%grée .g., talec,

analgn dei k@teél’:taa:qsr gsente ihwlems c@rlycsllem()aﬂ med ithe like) and

m)l?%uflglff?gelfp lf.éﬂhe:%geo l oW ogl}%%e [ er r| g.%d.ﬁlg according to a

Exe b @ Sknavh Ghe Al €2 NCind le'i’éﬁ'eg%éaéﬁarﬁﬁd %iting for taste
limtative. i H NVR spectra are nmeasured w th

t@$%h%‘fhy?%‘i‘l9&'ﬁé:—'1§‘sc IRt ing é?maﬁU%tmlchtwsuaﬁgordmg to a

Mﬁ%&é%OO g(géi Be o £SRRE! Eggﬁ.ﬁ d to be used
Ltd. (JCE@% L (: p%I—Iz type spectro g or
ammﬁﬁidmwiﬁmiqdﬁxhyﬁtpqunppkaﬂﬁnﬂmméﬂplqﬂd, 8¢h§lcellulose,
s, are. .expr Unl ess at herw.se
ekt b S S R U o Sl et T

y;b@ipb:kﬁetﬁyrmiégmyd}él Qi %mb@lsmdmtdwe;ep; Qseemulose
speci fication mean t he f0||OMAn% S: S|n%
dcpiate phthalate, hydroxypropylmethylcel ulose phthalate;
hydroxymethylcellulose acetate succinate; Eudragit

(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
drug-containing phase.

To formulate an external preparation, the compound of the

present invention may be formulated intec a sclid, semisolid or
liguid external preparation according to a method known per se.

For example, to provide the above-menticned solid preparation,

the compound of the present invention may be directly used, or
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s t: triplet dt: double triplet m nultiplet br:

broad The room tenperature neans, but is not

particularly 1o strictly limted to, the range of from

%9%%&1%%8&‘1&%%3 k%wd%gdlghgﬁslkﬁghoﬁ aﬁgﬁﬁgtﬂgcﬁix with an
magnesi um st earat e Use mul"ati on

Eecaniy ientan: . @(&ﬁ@l@&:dﬂﬁr malnlmat@épaseaechthimlocpgsitalline

14t dition anese Ph eutlc i pi_ent

S0 TSRS ST s, 1 SPEEkRDEGS Bofim| AREBRSL gum,

Beanpl & sk (d%)n%rﬂawd abryidc 62hid pel9aerl9Adithe3)ike) and

corn starch 50 g 20 (4) magnesium stearate 2 g The

d8 S-ident i @ﬁeErPY}dQn‘dh?2§b0§ﬂdm@6fﬁ-h°§?@r%hq‘ellz@ Bpyeparation,
ran e a

progjulggjn u@g%rsg st r?ﬁ%?’ﬁqg tfg “3”5%%9 Fggﬁtrlrg) .ln the same

Gormest auschr( IHheg)injaad itome afbnv'eheeoaseneﬂ é43embsolid

added thereto, and the mxturt?L 255 s conpressed b

AR e 281 GURRR 92 P4 1Y) OELr aBFePD OEBGRENT form is
trdd felrab 1@ . ameheyy Rhy3cBRtatAnhap HIQ%§@SE ent (e.g.,
conpound A per tablet. Formulation le 2 (1)

Ry we:s(@)omeset%@eiagql@rlq 37%@ nh¥gspehloric acid,

in cllgf*lor mﬁ Y3t on%%quk%%r ét sI ﬁf%%%& sts Qgeb e

(b&ﬂ&ﬂﬂ%béhﬂﬁdtecommaanMythNblngbehzadkpnunm Ahlaﬁlperand the
LHS, A S YRS oL ESLIULEL! SUESIRLE S () cvampie, ehe
daigdungd.df Mhe present invention can be formulated into an
oily 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., cacaoc butter, witepsol
(manufactured by Dynamitnovel Ltd., Germany) and the like],
intermediate grade fatty acids [e.g., miglyol {(manufactured by
Dynamitnovel Ltd., Germany) and the like], vegetable oil (e.g.,
sesame o0il, soybean o0il, cottonseed oil and the like} and the
like. Moreover, examples of the aqueous base include
polyethylene glycel and propylene glycol, and examples of the
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
construed as limitative.

'4-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

3 values are expressed in ppm. Unless otherwise specified, “%”
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5 (4) gelatin 3.0 ng (5) magnesium stearate 2.0 ng A
m xture of the above-nentioned (1), (2) and (3) was
granul ated by passing through a 1 mm nmesh sieve while

[ %.aq el at ut,i CH
AToRY, LGN RIRRNR0E PR R i 18 i b hors.
Sitbeed sgghicls The tbbt prasdntgspaci €scakienmnzad théhfollowing.
t he aboye-n%%gi%ned (5), and conpressed. The obtai ned
core t 8Bl &™HaS* coated with an aqueous sugar coating
suspengi:oacRb1s&cchar ose, titanium dioxide, talc and
gum arabic. The coated tablet was glazed 15 with
beeswak ‘'t §TdP¢+€ta coated tablet. Reference Exanple 1
2-am n@y 4- hpih'ﬁiﬁé gt rophenyl )t hi ophene- 3- car boxyl
ic aci et hyl ester k m xture of 4-nitrophenyl acetone
(35.0 g: M@Stnpder, 20 et hyl cyanoacetate (23.8 g, 195
mol ), , ammpni um acetate (3.1 g, 40 mmol) and acetic
aci d (g?gnﬁFPa%gg nmmol ) was heated under ref |ux for
24 hr whiel @copmehnperbbereenshhbN0bWBt €5 A¥tapdeBdcularly
Stark trap. After cooling, the reaction m xture was
serderlyatldmigedeitor eibectapgesefir éromndbent 12% dire 25°C. In
HRR23cRAr hdaded Betueen.dhCoharAABHRENENADEARLE Ssed in
sodi um hydrogen ¢arbonate sol ution. - The organic [ayer
whe Wasted atiidn Bxéamplesdadd &ckafiypiSesl)wenét thewlapanese

e _sol vent .wa apgrated _under_reduc ressure,
BergctRle Al P hr BRLEICH, of Vrraher haPhRncttfeal

Gricapaagsapiop3 thapablibl segredhytsubst ance was 30

di ssolved in ethanol, sulfur (5.0 g, 160 mmol) and
mne (16.0 n, 160 mmvl) were added, and the

@o&&&ﬁ%tiW%SE§%%§&%dlat 60-70C for 2 hr. After

cooling, the reaction mxture was concentrated under
réducethpoussis@ér e, and thel gesi due was partitioned
bet.ween . di chl or onet hane d aqueous 35 sodi um hydrogen
égﬁggﬁgnggblution. Thelgﬁggnic | ayer was 75 washed
wizhh dernnetamdhdri ed (MyS@4Yy, after which the sol vent
was evapor at ed under reduced pressure. The residue was
g Fregaesy- U8y steargér coPuBm chr omat ogr aphy, and

cryst alrhiez aghovbl oL et BREaN@XANEn& 0 (9) VeahBechih! Starch (20 g)
conmpound (22.2 g, 52% as

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) cdntaining 0.5 mg of compound
A per tablet.

Formulation Example 2

{1) compound A 2 q
{2) lactose 187 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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5 red plate crystals. np: 168-170C (re crystallization
from et her-hexane). elenental analysis value for
Cl4H14N204S C(% H(%9 N(% Cal cul ated: 54.89; 4.61;

9. 14 |o Found: Si 5 4.90; 9.09 1H NWR (200 MHz,
&t 10P§@‘ J = 7.1 Hz), 2.40 (3H,

S()}_,) 4;0% 20, J = 7. 15Hz))mg6 27 (2H, br), 7.48 (2H
8.7 Hz), 8.23 (2H d, = 8.7 Hz). IR (KBr):
613333'—22159 1667, 1580, 6@5@5“‘91506 1491, 1475, 1410,

3&?4
J(%) t?%gi cggt%f(ﬁef erence 3lgx

nitrophenyl) éﬁenylthleno[Z 3-d] pyrim
(ﬂ&k}gélaﬁiﬂﬂ 3H) - di one T6 @ sgl uti on of the conmpound

(5,00 16 32 ai ned i n Reference Exanple

1(%) (sggoﬂgaf‘: -2d¥€d phenyl i socyanat e

(2.66 W aml&dl:lﬂ:% B0khe aBevebReAtibued Wag, $kirasd aB) was
45C for 6 hr The reaction m xture was concentrated

& passdnge thrgughe 20Bt BI'nBESPe§igHE Whhde using
6 8% S
géﬁﬁe?ﬂbX| eQF?.ggnggggggéghnég}?Bag%u;gdedmgoé%hggiHEln)' The

sptaniless wetd dried eacuoen, rm:xdiusieevas sgained Thie obtained
roomt.e raturefo drochloric a (25
A Yo a8 e et REOVEr REHGRORE Ry AR - WSS

AGHA R .UNTEE bﬁd&@ﬁédpwﬁéUt&blaﬁewa@b&@awdi with an
resi due was filtrated and mashed Wit h wat er - et hano

FAYGAE SHIAT IO PEEREES LoReSuFBCChAEOPR,| AyEanium

r I t I
‘é&%ferapxo lj:};ég{ %ﬁé&ﬁ:l én’%ie%lgﬁgx{) @%‘E‘g%&'a&aggﬁ%\?vcg%t‘!@d P&oﬂ%éé was Cglazed

et idite e swaaral bos igd veealau eokde dCTalHl1 83 04 S0. 3H20 35
g%%% h&%%a@%&%§]6 gplculated 59.30; 3.56; 10.92

W 10. 93 1H NMR (300MHz, DMBO-d6) S
iéiﬂhiﬁﬁi44ﬁatH@I$5¥R44@1t5ﬁph§hyl)ih18phéﬂe —G8rcdrbofy8ic acid
Hz), 8.32 (2H, d, J = 8.8 Hz), 12.50 (1H,
ethyl ‘ester

A mixture of 4-nitrophenylacetone (35.0 g, 195 mmol),

ethyl cyanoacetate (23.8 g, 185 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 cboling, 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 washed with
brine and dried (MgS0Q;), 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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59S). IR (KBr): 1715, 1657, 1593, 1510 cm|
Ref erence Exanple 3
1-(2, 6 difluorobenzyl) 5- et hyl - 6- (4- nitrophenyl) 3-

gahesﬂ h‘%"&%@g?@%ﬁuﬁm 1%?2?%’]%3@()10 3 elmef nfchlotliré) saolvent

mmsalm@@dnatla@f ehelkee reaede pZesBuie et Tyd fﬁé@ﬂﬂuﬁ ewas
& 0 1) mere added potassi um carbonate (19.00
&%%i&% gfl codige FQ?OQGt@QIGPESS ﬁBﬁ)CEMatallled

%ﬂ%ﬁ“éﬂﬁ@%r%gﬁﬁﬁﬂ ¢ %ﬁb@eth@z%iﬁgegcoﬁpé§§d”?bé zagd 52%) as

the mixture was stirred at room 15 tenperature f
med THateegatyista Lsi-xt ur e was concentrated and t he

obta| d.r dye was partitioned chl.or of orm

T TS o Earegatel Lt OHEE o sether e
cdﬂearsafmmanallyei&xwaubs fer ecLEN,0esl and washed
with brine and dried (NgSCﬂ) after which the sol vent
was evapor at eff (dhdert Felduddd)20 pressure. The obt ained

QAN RS B Isfg-ed; 8t ;sid hga gel colum
chr omat ography to give t'he fitle conpound (61.50 g,

Faundas pal eSfel8owicrdPst -3 np: 280- 282C el enent al

PR RN U=robosTot s s 339 gk, te10b7. alabels 3140 (38,

#,NM?K@QQHNHZ; 00@13) 18H22 5%.03H(28) , bb) 387( 28l (8h, d, J =
2{4 1 742758(8H m, 8.29
(82 Ja~2§ ézﬁz) d,3g FRg(RBF)Z -1719, 1669, 1524,

TR 3k 348 erence, Bewp) e 8ko, 1545, 1506, 1491, 1475, 1410,
5- bronnnethyl-l-(Z 6- dlfluorobenzyl)-6 (4 nltrophenyl)

1?3%ﬂ@ﬂw4th|eno[2 3-d) pyri m dine-2,4(111, 3H) -di one A
ggg %éég ﬁ%& ound (30.34 g, 0.060 nol) obtained
erénce anpl e 3, N-bronosuccinimde (12.81
F-n@ thiA —HL (mhm:r@p&'engrao bidsphehyt yhosho(2) 8~dlptbigidine~
%%007 "?%2 chl orobenzene (450 m) was stirred at
é gl )h lQRFter cooling, the reaction mixture was
“ﬁShedT@‘&7s%ﬂb%%oﬁn@fdﬁh%dcoﬁB@§ﬁﬁ)(Saébeﬁ,“@69§2tﬁﬁol)

sol vent was evaporat ed under reduced
obtained in Reference Example 1 in pyridine (30 ml) was added

phenylisocyanate (2.66 ml, 24.48B mmol), and the mixture was
stirred at 45°C for 6 hr. The reaction mixture was
concentrated under reduced pressure and the obtained fesidue
was treated to give an ethanol (6 ml) solution. 28% Sodium
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 mmcl) was added, and the
ethanol solvent was evaporated under reduced pressure. The
obtained residue was filtrated and washed with water-ethanol.
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 Cj;gH;3N3045'0.3H;0

C(%) H(%) N(%)
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S pressure. The obtained residue was recrystallized
fron1ethy| acetate to give the title conpound (80.21
g, 10099 as yellow needle-like crystals. np:

(3Q0 13) 8: 4.77 (2H, s),
ggigaﬁggEdsHsgwgg ?2ﬁ?tE?89?$ J): 8.1 rz)? 7.2927.58
(F&Hndr:r) 7 799(251, d,52;=18.93Hz), 8.35 (2H, d, J =

KBrg 1721, 1680, 1524, 1473, 1348 ¢m ],
FIABNIN}%séz”‘Pﬁ N3Py de) REf efenbe (Banpl e 3-35-7-46 (5H, m),

)5 (gh#( henzyl; Ngmet Byganinonet Byl x24; (a 65d:f Ugrebenzy?. 50 (1H,
ﬁﬂtrophenyl) 3- phenyl t hi eno( 2, 3-d] pyri m di ne-2, 4(1H, 3H

T th d (80.00 g, 0.119
JRBE) 41 R2857n ReTer 4Red EvRed B in

@eﬁethybéoﬂxampde 8600 m ) were added

t hyl ||s amne (27.0 , 0. 55. ), and. 20
Tey PR SR hE 0D {8 e OngL 163 (A2Rs TRnndiv £ 05-
pBengehiiBdo [2h8- dl}pwan@dmﬂé g;nuﬂpl:sas ~ 808
tenperature for 2 hr. The reaction mxture was

concenfPaedolyhdonhefobhai AemPeeBddia2wad g, 0.131 mol)
Rk He&n‘?ng ?‘é‘f@%‘éﬁ cBl Eiéémgigt at fnaaﬂxiné@fngif&%ﬂamlde (1.0 1)
ydr

aqueous sodi um ogen c onate sol uti
u@meoaddbdypotaa51amtcacbedaﬂé Wighoet byl Oatd8 atel ) ampbtassium

SPEaRe AP 9PnE- <Br SR ™Rad B04pBr BTG4 HAEPCSTERRtpTide

Aressgor g, ?ﬁhgsabmau_medaﬁaStﬂéemm'éu@@rwés egtbyréed! d€aroom
gol col um chromat ography to give a yellow oil (74.90

empdafurenApsh 2nas - r eErS sERATE R RbEHER HAS ficantrated,
%ﬂdgkﬁ% BB@aEhE? gé%%gggpﬁgg 9§t¥€£bﬂ%ﬁnﬁég%§ hik loroform
- . el e nta ana

CrySta S SIS Va
@3@H@6N¢948P2h6 5@ﬁ®ou£xzey¢x%@a$«é@txaﬂtndenxﬂh chloroform
4.45. 4.2 8. 84 d S

Bt a6b oA TS coRm e, andit g davlin hPfad, ang aried
35@@%2}4 afBer whbéh (2kk ﬁlv&tﬁgﬂdﬁ%@po&&ﬁi (u'cﬂdext reduced

J =8.2 Hz), 7.18- 7.55 (11H , 8.02 (2H, d, J =9.0

REPSSHISE (@hp gbtained {pS}ége was purified by silica gel
column chromatography to give the title compound (61.50 g,

93%) as pale~yellow crystals.
mp: 280-282°C.
elemental analysis value for CzgHi17N304SF;
C(%) H{%) N(%)
Calculated: 61.78; 3.39; 8.31
Found: 61.67; 3.46; 8.21
'H-NMR (300 MHz, CDCls) &: 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 = B.8 Hz).
IR (KBr): 1719, 1669, 1524, 1473 cm™.
Reference Example 4
S-bromomethyl-1-(2, 6~difluorobenzyl)-6-(4-nitrophenyl) -3~
phenylthieno[2,3-dipyrimidine-2,4 (1H, 3H) -dione
A mixture of the compound (30.34 g, 0.060 mol) obtained

in Reference Example 3, N-bromosuccinimide (12.81 g, 0.072
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5 IR (KBr) [hydrochloride]: 1719, 1678, 1597, 1520
cm1l. Reference Exanple 6
6- (4- am nophenyl ) -5- (N-benzyl - N- net hyl am nonet hyl ) -1 - (

2, 6- , L ) .
o) o S AP SRR ERPd 54 03 (0 B G- RQ7 2 yand
clor dHei¥enkd (E%Oamiql %E'sogt@.‘ﬁrrbaea‘ﬁoggg@nfbf% %9 After

4. 80 nnDI) obtained in _ Reference Exanple 5 in form

gaq}l(n@o Hbe Geaeti9ad Bd X ENERy HREg¥ASERAOMLER- EFF@P and dried
( I [

(st shic? MR 206 A0MoRElUad, URSEEION, ROMIEF reauceo
Eaﬁszdne .at Thebpbhainedpeeaidve waderecsysioabhlzed from ethyl

Rress and h g ed. The reacti.on,m xt S
B o, (b8 B 18 TRemPRrPAa 8onal Bond e Bggvelion
wedelle-1ddkeced ytadsure, and the obtained residue was
partltloned bet ween di chl or onet hane and sat ur at ed
FRie ¢S -23H°Gm hydrogen carbonate sol ution. The
u S e S racg e h di chl @r
eﬁ%*% (B B LA B Y o k) - 605 cam,
éﬂték=wm .dh H#ie §oB®eﬁtSﬁa56§vap¢uaﬂe69umaﬁr deddced8.5 Hz),
bt ed_residue was purified by silica
ge?&§%& m#q Ho n%t% %ﬁ Phy to give the title compound
(IR 4KB%) 84%21 aasml ,tasenystalrs, 2348pcmZQ5- 207C.
el_enent al aIyS|s value for
4 A8 1 200 (%W H(%W N(%
Gl edw gmg% 55.03; 8.96 Found: 66.93; 4.94;
8.67 30 1H-NNR (300 MHz, CDCl13) 8: 2.05 (3H, s), 3.56
@2HNﬂ@ﬁnthﬁyﬂmaﬂhylbm}noaeaby@2Hl d?,65d3ﬁl@Qpremzyl)—6—(4—

?‘i%%“?’%ﬁ% D ped b oncd PSR Rl Bler 4 (33,300 -aione

1657 1628% sbiaitiom bf tRef epapeanBxaspleo7g350.119 mol)

N-benzyl - N- met hyl am nonet hyl ) - 1- (2, 6-di f| uor obenzyl
ql .ed; g n Reference Example 4" in dlmethylformamlde (600 ml)

@%ﬂﬂ?%ﬁﬁ%&y%ﬁh@QBEH%BFEbp§1Qﬁ§H¥|Rbheﬁg[ﬁl3 @1@55'&6?5 and
ne- 4(1H, 3H) - di one ound To a solution of
t@wl@lrgnes (43 diroiml , 0Bt Ak Getiol ) nuRdeer eqeecoollng The

%@ygﬁf% %’quyf} %EEE%%?t %%grnkhrga o%dgegr. The reaction

mixture was concentrated, and the obtained residue was

partitioned between ethyl acetate and saturated agueous sodium
hydrogen carbonate solution. The agueous layer was extracted
with ethyl acetate, and the organic layers were combined and
dried (MgSO4), 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.%0 g, 100%),
which was recrystallized from ethyl acetate to give the title
compound as yellow needle~like crystals.
mp: 173-174°C.
elemental analysis value for CsgHz¢N4048F2-0.5H,0

C(%) H(%) N(%)
Calculated: 64.45; 4.29; 8.84
Found: 64.50; 4.24; B.82
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5 triethylamne (2.34 m, 16.82 mml) under .
ice-cooling, and the mxture was stirred. Under
i ce-cooling, N,N - carbonyl diim dazole (2.73 g, 16.82

I action m.x ur . ..Jh
Toe 23089908, L OpGTS, nENR Y £ ol Tam, o), 3.60 (28,
er-GOGEiWQHLOSDQOBLBGHWEHaBNIeGaBH $eHrred foe d22hKz), 7.18-
L0 _The_npixture pl aced under coolipg.again, and_ _
82 ot Ad iy B0 ex Bt A 2inyar odnFob: Beiey: 08 36 Baload, 7 = 9.0
appl ) and triethylamine (11.7 m, 84.08 nmol) were
added. The reaction nixture was ralsed from

5 ﬂBe(gﬁéﬂldQYﬁeoﬁbéﬁrﬂdﬁberéFQPe 4Rd8, siFPVedl$3P anhr.
E%?e gggl igu%e was partitioned between is
of

orm-an saturated aqueous sodi um hydr ogen
Gaf(denat aophehyl ) o6- (ThbeaqytoNsmealigl ambsomathpt] et (2, 6-

i.th chl orofo The extracts e .conbi neq. and
S RRER 281 na-BRanH L BICnBAE e8as  DUPLBLHRF oA b, 3) -
sebyent was evapor ated under reduced pressure. The
obt ai ned residue was purified by silica g 20 col umm
10 chr omaffegrapyutdopi 9é thparempenndw(dePP dg, whi ¢h mmal)

CBELARA " 8 rLL LRI ERRRRL TR AN o b1 8! 4E1 5 0058 1 were
abdednnw hgdabg?nsggabgidéeetﬁaﬁFQl&%@igIZFtﬁg4Gﬁﬁ@l) and 10%
B 1 2ol g €3-S b 8o R B0 By bndebca s Gobbing. The

3Rt usk, w§s5EtQ%Hed3for3283r(§H amﬁlen@ QQm 8fht§ie under
5. 37 &;H s), 6.92 (2H d Hz) ,

15 noMma pr¢5$gr¢,5ané5H&dﬁpgemased(1+¢h%)reactmpq:m4xture was

TapomrloPrithay edfeel e e ibhe AT ool rated under

redhceen pylesBumret, hghdnthenebhykhed- tésﬁddefhusrpéenzyioned

bstseRo Ay GPAPaBTBHBADF) 28pRaRyFeHFAnBRYSauE) B9 AP dFydrogen

@ r#ondté( 513l odi, ONeh & Yaeebh H1 1 Hfe f Gy SOltttd@bPfwith
the white crystals (38.34 g, 57.42 mmol ) obtained in

20 Rérblercmethangl ethei ATGRBAFOL BB AaTErf 800MAi pedy@rd dried
et%%g).; HVI Qf‘géf’ g@qlcgltﬂl ﬂ{é d§oirper?€ WHS (e'\p&ﬂa)téﬁl qfr{dé:_c %educed

pressure. The obtained residue was purified by silica gel
column chromatography to give the title compound {2.41 g, B4%)
as white crystals.
25 mp: 205-207°C.
elemental analysis value for C34HzgN40>8F;+0.1ACOEt-1.2H;0
C(%) H(%) N(%)
Calculated: 66.09; 5.03; 8.96
Found: 66.93; 4.94; 8.67
30 '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 (B8H, m), 7.41-7.53 (5H, m).
IR (KBr): 1715, 1657, 1628, 1537 cm™.
Reference Example 7

35 5-(N-benzyl-N-methylaminomethyl)-1-(2,6-difluorobenzyl)-6-[4-
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5 cooling, and the m xture was stirred at the sane
tenperature for 10 mn. The reaction m xture was
concentrated under reduced pressure, and the obtained

6§ﬂﬂé%h S o ;%@5%3%g§6p§@g§ug§&§ﬁegg;9tngy midine-

give t itle c
dhwdﬂ£ﬂ§ﬂ)rdlwpﬁ 182mp8u6d allenent al anal ysi s value

for C3 1IN0 SFZHG Q. Q H N | at e
60. 63: % 665968308 g% 66C&\§0u 86é5 é%zcgs 1 & 9) obtained

I1R( @f)ereS&éOEx%Q@Ze 5713 dl&ﬁior&ﬁé&haihég:i:mﬂﬁﬁ@) was added
1473 cm_ 1. , FAB-Mass m z nple 1 Using, the
hyd 206 ) 3fr B‘éucéé i8|2 R@PéﬁeHEQeExéﬁﬁl'Eoo ing, and the

LAGHRSR (/HED s@)rregor nuﬁaéy:bc&éoayin%po& Viyd Dy'

al cohol (4 0 ng) and magnesi um st ear a
tqaﬂhgnmldlpmad@@@deadéoﬁdlgg 16 . QZCmmmémtweaaaddedhbd the

R h d ;
R e BhS) hetgestfige HE) PhEHERtuT yps reised

(ﬁZ:’:bnng.)ce—Mo)l\iln@/|toa|r€3@hmteﬁ1ﬂaer35uﬂ‘§) aafd seagpedi 86r 42 hr.
stearate (1 ng), a tablet is produced according to a
Wﬁﬁlﬁ%&cedE%ﬁﬁﬁFe1§eU§PﬁélFBeaSBHﬁouﬂHd(@“

b
L
ﬁaMa@thmmmEHUdéd7a@dorQHnQBtmmaldoweentaddaﬁlnihﬁxkeaction

d du
AL Gad, il (58P A b1 8hoPL8IYESR LBnperatupe and
Gt iandarEpies Wh.st Eﬁéatéaéﬂloﬁ)mlﬁtﬁﬁ@ﬁ&slﬁaﬁtﬂdﬂﬂﬁéﬁ between

according to a conventional nethod. 35 Reference
of oymg ang, sakarased pqueocus sodium hydrogen carbonate

ZdiNt3%r0- dTREUQ%GQSHéyﬂ was extracﬁted with chloroform.
et hoxycar bonyl Jam no- 4- (2- met hoxyet hyl ) - N-

riteh e xdmagdise eyle] c@xr@d.nanh a@plhgnysh)ad with brine and dried
tahﬁﬁﬂ??eé§ig%rgﬁ§¥£iEheagégv P assévaporated under reduced
pressure. The obtained residue was purified by silica gel
column chromatography to give a pale-yellow solid, which was
recrystallized from chlorecform-ether to give the title
compound (4.52 g, 80%) as white crystals.
mp:204-205°C.
elemental analysis value for CigH3;NsO4SF:

C(%) H{%) N(%)
Calculated: 64.75; 4.68; 10.49
Found: 64.61; 4.67; 10.31
'H-NMR (300 MHz, CDCls) &: 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),
7.16-7.31 (SH, m), 7.42-7.57 (5H, m), 7.63 (1H, s), 7.73 (2H,
d, J = B.8 Hz}.
IR (KBr): 3338, 3064, 1717, 1669, 1628, 1591, 1531, 1470 cm™
Reference Example 8
5—(N-benzyl-N—méthylaminomethyl)—l—(2,6~difluorobenzyl)~6~[4~
(3-methoxyureido)phenyl]-3-phenylthieno[2, 3-d]pyrimidine-
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5 To a solution of 2-[N-(2,6-difluorobenzyl)-N
et hoxycar bonyl ] am no-4-[ N- ( 2- net hoxyet hyl ) - N-
nethylaninonethyl] 5- (4-nitrophenyl)

PhatEbsa SsspRow gy aitee T Soior (12,43 9)

were afided 2Mlhhiengen théowhdéédcey@V&lethb& 3b g, 57.42 mmol)

3B5ea8E, 1A 38rarBhe fmetRe of 41 E%GRE HRER Bty yfooo m1)

whir aedeﬁomlhparogeﬂ eﬁhaohydé 09 Ne BHhEPS Ph@O eml Thénder ice-
filtrate free of the cataly was neutralized with
SaaééﬂgrsBBﬂuﬁPﬁy@FﬁE@ﬁecﬁ?%o%%%%re§o¢9t¥Qﬁ Sgpe gfemperature

whi-chot henSol medt r Mas: fRReALES ﬁ?gaégﬁéaﬂ%¥$ﬁgﬁ under

resi due was partltloned bet ween et acetate/water.
Thducedgpneeshager andsthastketa wned saﬁudume@a@rremxystallized

d-d h Ifate. Th
BB PUCe e RS T ap BT A 0 HRUEr Chy cHhELE PrERsine. (40P 3- 99%)
hbewhhtai peddeestdystwas, purified by NH silica ge

(nanufactured by Fuji Silysia Chemcal Ltd.) 20
BRE okB2o§BaPhy to give the title conpound (11.44 g) as

?gﬁﬁééﬁlf@gygﬁﬁ%ﬂﬁs&% é’ Bég";lﬂngb 5&3 32
(3H t, J = 6.8)Hz) H(3)59N(EH, s) 3.78 (2H s). 4.20

, br), 5. ,
Caikydgyds, foletd) s, fed0yled (20 Br). 500 (20

Feyind?. 18 (ZEIO ds Ja=68; 69H8), 7.15-7.30 (1H, m. IR
(KBr): 1747, 1626, 1609, 1472, 1406, 1300, 1246 om L
8PEhce34QnpPR420 B/ bAuctbBRs 01628, 1593, 1539, 1473 cm™

gAgLﬁagsdhp5ugggb@gﬁy+)(ethoxycarbonyl)an1no) 5-
(4-{[ (et hoxyam no) car bonyl ] am no} phenyl )-4-{[(2- 30

Buenpxgethyl ) (et hyl ) ami no] et hyl } - 3-t hi ophenecar boxyl

Lgnggbﬁalgéhgb ?&géogggféiengtlgﬂ%é%%%gég)}p Re%érence Example

di chhoroset hass wgs, adden Qtafthykﬁﬁlﬁ@pfQ@Uiﬁﬁﬂﬂyi alcochol (4
&g 06 n1%ﬂ§nder i ce-cooling, and the 3s m xture
¢ r RBE Nesé‘a\?‘bﬁﬁ%aﬂﬁl HhABY kb (2. BIOLFE v P%%dUCEd

addeddtiagt hs é%&ﬁb@ﬂtﬂbff&l‘ﬁﬁeﬂ?&*&f i ce-cooling. The

tenperature of the mxture was raised fromice-cooling
Esampdm 2t enperature, and the mixture was stirred for

g;arg UggggoghétHgﬁpﬁﬁﬁdpkfﬁgqmgpqgéoé&55§cgﬁiﬁgkerence Example
8, lactose (165 mg), corn starch (25 mg), polyvinyl alcohol (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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5 met hyl hydr oxyam ne hydrochloride (7.26 g) and N
et hyl di i sopropylamne (15.6 nml) were added. The
tenperature of the reaction mxture was raised from

i.ce-coql.ing to.,.r t ergture, and.the m xture was

AR ofo ZiiN e RLrAHPEORED AFAI LT oned
atopafeminand -Jat-Y2aire@ hokgetByePuN-sodi um

hydr ogen car bonate sol uti on. The agqueous | ayer

aithydaad namers et oot dramianehe Ry 1dEhi gehengsscarboxylic

GId nRg,1andwgshed with brine and dried (MySO4),

af ter whi ch the solvent was evaporated under reduced
pressqu@ aTve lotstisnned 2rddi-dde bweld fAurirbbedzlyy ) sNHi ca

| h t,
S R P2 B Bk e T ot
dﬁﬂﬂﬁﬁﬁtﬁ@l]LSLQ4@&Htrbp&hnle%ﬂlbﬁHenb 33carbolylic
Hz)_, 2.04 (3H,_s), 2.40 (2H, t J.= 6.0 Hz), 328 (gH,? ,
S Syl Rstar (1246 0)1HyP-5 8000PTa6p 4, SRO07BRT39) in
@tha‘ho]ig'éﬂ%zln(ﬁ'" e?aa ad@e@OZ(!ZHyd%}) et %ﬁlﬁ%}ﬂde%dléthyl ether
7.8 Hz), 29 (2H, ?
MOlutd B0 (ZHmld, ahd 18)%7szL)lad1uwc(axHon gpnthkning 50% water
B 0 e 0 g ok g o 1 v

Arided G diyfdrlmje@b%mﬁ'bdsb}ﬁ&mxytné bepytyravenbted-oR5the catalyst
(4-{[ (et hoxyam nqQ) car bonyl ] am nq} phenyl ) - 4-{

L RSO P Ao Ro SRR AEEbERanEEAPEBRSF
| GRG0 £ WHih ¢he %%1%?&%0%@ (e@'a%?arg);eaf dT%?\I obtained

Reference Exanple 10 in ethanol (1 was ad
mmmymsopad:é:ltg@ngd @ﬁ:t@:e@ng a’ﬁh)yl an:ettah@/wa%em e The

| [ 1€ QC. f.or wa
Wargqa duf o] room 6a é3r glteuré"' Q:TNS roc or ngél %nPS‘?réed over
rﬁr)hymm&%bnaaﬁdmt B 1saieant TMSsoevaﬁﬁrﬁ&sdevéﬂﬂerated under
obt ai ned resi due was di ssol ved i n et hano)

TATRE BRERF SR s Anve fheneo tai a5 st 5Pé&d§§a?”ﬁs purified by NH-
Ay D U1 el iFadt3dl byasjaddad ty%ﬁat b;ﬁefn@;%b‘iuﬁtd )

and the 1norganic 35 product vvas filtrated
fahnqmes o IRRP b rfce mrivat é@et ¢itd® ¢oppeynd a(ﬁé ﬂﬁeg) as an oil.

B IEET sl B B ar bt b FORY kA Flriceoe c2m,

DL HA. 43 .97 (3|H,NI\§)2 (CGDGE3)(3e, t,17 (=3I6 3bHE), 3.59 (2H,
Zyo L3 M, B 42 P5%) ', = 7.1 mz), 4.10-4.23 (28, br),
5.00 (2H, s), 6.66 (2H, d, J = 8.6 Hz), 6.84 (2H, t, J = 8.2
Hz), 7.18 (2H, d, 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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5 3.28 (3H, s), 3.55 (2H, t, J = 4.8 Hz), 3.82 (3H,
s), 3.92 (2H s), 4.10-4.35 (2H, ), 5.06 (2H, s),
6.82 (2H, t, J = 7.8 Hz), 7.16 (2H, d, J = 8.4 Hz),

é“%%ds tg’o i‘%H’re%)C)’t.iléﬁesg‘&%r%)ﬁ?eg’?féél8%?:4‘:%%?91479}9
Iﬁﬁ®e¢mmurel@fR&hermﬂxeuEk?W?g?r?RS?dodmomiQnee&ooling to room
RERRERSETY) CRE: 1P BROFhe bR FESZRSH: 505. §7(BEpy The

Hithde was placed under ice-cooling again, and O-
1,2, 3, 4-tetrahydrothi eno[ 2, 3-dj pyri m din-6-yl)phenyl)-

F@ath?ﬁ#?ﬂ@%WéﬁllP? Mdéogbllmfll@lﬁ éf - EReg¢oapduNd (607
e 1
PR BB ok P58 TS ST e ke g fgrerature o
mhaﬂnﬂactyammpﬁa$mhat@a$245133ﬁ &rdmNice-cooling to room
t hyl dii | am 284 |
S s 2 LTI p 3B ) T T Pt o e

ﬁiﬁﬁhreahh%f ahirG R 12 clihgetfaehi eR1B¥FUEA ¥WAS saturated
partitioned between ethyl acetate/water. The organic

IW&O%§%§%@Y§@@§@§SP@éP?n@ltPhSOMFéPnandThe aqueous layer
Q$Qrﬁn%1% cﬂ& ?%fg r aﬂﬁyéhgué ﬁ?gbgﬁ]were combined
fate he resi ue ob

ai ned’ by evapora
smld\/malsh@nﬁmthr baiced apde sisued v(ugscwdeégftmrwﬁlcﬁd the

| sil | 25 f act d by Fujj .
S Bl bapored o bRiBra tBBR ARy ProrREtBo; Pt ained
Gesdeuanivae fp@frmf(l%@ob?msﬂl@&ad ge3ok¥edmhNchebRatehraphy to
(25.5mM), solution (19 of 28% sodi um net hoxi de

i viee tikien 14 tees %wnchnw P xkurd maiseswﬂ@ﬂ garamel form.

nQOMRt ture r _

nofle) FEREL SN W:° oo, "Rl riG, B SRIGH TRy 7 = o2 H2)»

520I0\ﬂen(t3ﬂ/.va$)eveaacmmm, and Ihe 6resiziue w7 (3H, s), 3.33 (24,
t t| et hyl acetatel r. The

R e i ed Sep0t st &y o Bn Taer sThats2odiieg g an, m,

lgr.ione (@m) d&nied, @wer(zmhtdrgu& godi uaysulkfabey . 3be 2y, m),

resi due obtained b evaporating the solvent under

reéﬁbé@ﬂprébsﬁie ﬁa§ @5)puﬂ|§pegzﬁy 8rni dopr Bpy| BE) i c4-60 (1H,
(manufactured by Fuji 84 Silysia Chemical Ltd.)

chronatography (45 g; devel oper; ethyl

é@eﬂ&ﬁeﬁheﬂéﬂé 71380,' abkyl, adalat @408pd1304 cm™t

staII ed from. THF- et hanol to give the t|tIe

ﬁﬁ& (?%ﬁmﬁé colorless crystals.
Productlon of 2-[(2,6-difluorobenzyl} (ethoxycarbonyl)amino]-5-
(4-{ [ (methoxyamino)carbonyl]amino}phenyl)-4-{[ (2-
methoxyethyl) (methyl)aminolmethyl}-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
hr. The mixture was cooled to room temperature, 1N
hydrochloric acid (37.8 ml) was added, and the salvent was
evaporated. The cbtained residue was dissolved in ethanol and
toluene, and the solvent was evaporated again. Anhydrous
ethanol (30 ml) was added to the residue, and the inorganic

product was filtrated. The filtrate was concentrated to
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5 el enmental analysis for C31H30N605SF2 Cal cul ated: C
58.48; H, 4.75; N, 13.20. Found: C, 58.46; H, 4.68;
N, 12.93. 1H NWR (CDC13) 8: 2.15 (3H, s), 2.62 (2H, t,

J, = 5.9 Hz 26 3H 3.41 (2H .J =5 9 Hz
Sr35ee3n, obp thegpnt3ined rpRiplecdly rifupated (it
@AHydiroud s8tBek,Hepbl1é8c24d7b40fdtratibn dn83de26H o give the

J=8.4H), 7.62 (2H d, J = 8.4 Hz), 7.65 (1H, s),
?lgée(fﬂmP&PndU(ﬂ 359)y. 7.8 Hz), 8.67-8.69 (1H, ).

h 7,5.1674; 0, 51460, 3432 1
REF@%L%;%DQJ’ I§7 é(%%{og}é 2% ‘&f@ (3%328)CMble (oH, brs),
9. 28- (aﬂ((tsénzﬁ (aiet(ma)m nb)=rre¢tn§/|az)1r(:zasz (3K, =), 3.92 (2,

fI b I 4-

frgg; e )zﬁz ) yPE ARV y|Fp b &Fﬁ Nz i Tl -8 HE),
Wyﬂﬁeﬁ2ﬁO a, S?L&}BOﬂ Hﬁg gﬂénggﬁashHEanmb .60 (2H, d, J =

t m no | uoronenz

Hols3ar BoRDT Pabna 2b. | k) STfetKBR or 143 bRBRSI T 1576, 1472,
phere<3-tar boxylic aC|d (2 40 g, 3.76 mmmol) and

2-am nopyridine (1.06 g, 11.28 mmol) in DVF were
Fededeocky Edampdgr gyl amine (1.05 i, 6 02 nnnl) and

angphosphar at 0..8
R B SR AR 22 6 e T B b eaBantya M e by 8
dﬁ&&ox&&thﬁﬂeqm&tﬁgdnumhhwdméghyl¢aQbOHaﬁexseBuEEprrldlnyl)—
\gs%tgt’g F’H Xxture was_extracted \w .
~Tehgahygratganne (2 3y Pxéémwgﬁeé MH HhBPY%é‘N
ANelt@lks Ry over magnesium sulfate, the m xture was

concentrated under reduced pressure, and the residue
was pufiof regoBytdioni of §be compmando (6A7 omal oghtiphyed in

g?f%ﬁgg eebgﬁhpaéga tg%dtg %mxgoﬁgfﬁanog élgsngg) 1n DMF (10

taine i Ssol ve
sddi weremadhex déetByQ3cyanopho6phaak) (245 madiednd N—
After stirring at roomtenperature for 5 hr, the
FERvdAe 1RepTOBYdeRingt 4484 Heltr aThe JHL¥FUFe M@s gradually

hasdneehher ko ofC ikdmpard ta¥kr ARkt MrrBa38o! hzl hr, after which
acetate. The organic layer was washed with brine,

dhice deags iope MikgYymes wgm partatéongddbetricent ehhpY
Eﬁg@itﬁggg%%g' ?ﬁg%ﬁ uredl%gé%dggs Sﬁ%ﬁl%%enlcﬁVEIy with
butadt e)r anuu&atumhmedabmghapbnd(dtma&eovethahhydebakegodlum
%%l%g¥%.th%hé|£L51due obtained by evaporating the solvent under
reduced pressure was crudely purified by aminopropylsilica gel
(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 methancl was added, and the mixture was stirred at room
temperature for 15 hr. The mixture was neutralized with 1N-
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

purified by aminopropylsilica gel (manufactured by Fuji
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5 conmpound (1.59 g, 63% in a pale-yeilom1annrphous
form 1H NWR(CDCl1l3) 8: 2.05 (3H, s), 3.56 (2H, s),
3.82 (3H, s), 3.89 (2H, s), 5.34 (2H, brs), 6.91 (2H,

7 45
Sighegs cBeitbay g Bnsbigs oBaohySRa63h; foydiogrs ethyl
GHdtatte/héxand: 9/37+8£H¥i adetlaBe ) Safd Hredys@Pilized from THF-
eIenentaI anal ysis for C35H30F2N604S2 Calculated

C
63bgpoliro, gaye (heysikFe cpppRYndc(249 mg) s goderless
MNryk$a4@. M 179-182C. Reference Exanple 14 is
Productlon of N-(4-(1-(2,6-difluorobenzyl)-5-
@@wee@ﬁﬁénﬁmeﬂueuhyEprzcéﬁbﬁbihsge(2 pyridinyl)-1,2,3,

tetru% &rgthléngﬁ2§§3dfpyrln1dl 76- ylfphenyl) N - nmet ho
Fypuhela TQ 583@EutHon4oSBth cmapeand (1.59 g, 2.38
Ref er ence Exa in ethanol (40 m mere

qnnl% of
atidBU¥R 1KEBBLHy dy:oéhiler i(d |Sd| ('? %2 (#Hd Teod = 5.9 Hz), 3.26

R@H a@uunhcquqQHcoetaUnEng 95ﬂ&@“ﬁ§eéo(g 383 9), Qnﬂl (2H,
he m xture was V|gorously stirred for O hr under
W@r}ogénBét n@dphbrs) , The Oti (EHat &,.f fees 8f 1t Ha), 7.24- 7 40 (4H,

ﬁ@taly ﬁytﬁalléeq g& h %Ne?qg§gus SO?Iunh 4 Hz), 7.65

dr oXi ion, after which 56l vén
qmapomated Bﬁhq1ubtatned %SIYGSHdue7WBSHEaLtBtEGHBdGQ {1H, m).

B e e ML, o938, g $80hech

@@Eﬁ&@%@% Ran@leuarsul fate. Under reduced pressure
the solvent was evaporated, and the obtained powder

wredpsdien of Nh(dr‘é@h;ﬂl(b@tlﬁéiﬁ (mgthydeampao) merhyl) -1-(2, 6~

HT BRI T2, 3 o2 22 phau g O, BONEE
Pe, tﬁihﬁﬁro@bﬁenbﬁQ)S ﬁ]@?r@ﬁHdlh Gin)ﬁhénbﬂ)gN;Eﬁ?E?nyurea

0oy Dt & RpputaBer R LE G s sbss R blac | on. of

Me(‘lﬁ'ry(llanﬁ%oﬁre@hfyllWOQol{ﬂﬂ4E| k= alesﬁﬁ%rogénzyl) -N-
ethoxyeth¥J)(nethyI)an1no)net yIL 2, 4-di oxo-3-(2 ¥r|d
qﬁyca onyl]amano f4-({3—met oxyureldo)phenyl? hiophene-3-

M LR o e D T T
@51 InPe uﬁmi) in DMF were added ethyldiiscopropylamine (1.05
ml, 6.02 mmol) and diethyl cyanocphosphorate (0.86 ml, 5.64
mmol), and the mixture was stirred at room temperature for 3
days. An aqueous scdium 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
chromatography (eluate; ethyl acetate) to give an amide. The
cbtained 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

ethyl acetate. The organic layer was washed with brine, dried
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5 Reference Exanple 14 in DVF were added
2-et hoxyet hyl chl oride (141 ny),
N- et hyl di i sopropyl am ne (245 1) and potassi um i odi de

d_the. mxt t d,at, 60C f 4
e R
gifsuaeat atRéWak gl dueandst perofgadi By | ANesi wasa Weshed

wth saturated brine, and i o dried over anhydrous
QHgiﬁﬁuFépbbYTﬁ@Jﬂe§P&Q§1ébF§PWéGaByLtév pSPéPWHg

8 oA VR piRS (%%'aft'e e%yqnh&ereaeex' %b' tﬁ@eg%he title

(nanufactured by Fuji Sl l'ysia Chem cal
clompoatnglg r(dp v g(,453@s ) devel @pélewetlhy:w ameu:pheus form.

ABCRERICPEE Y W Y o ot (s Smyp -AE (3K, s), 3.89

c@mr Is9ss senRyst(@us. belsenemt. all aaal, y si, SJf era 0 Hz), 7 1-7.45
C32H32N6 5 SE2. 0.1 AcOEt _Calcul ated: C, 01: H,
N2Hyomig 7 |5(§urf§ rcdr5§ r18-8 Hz)137. |‘€|5 iéHSSS)lHjl\IN/IF{ (2H, d,

(CRCH3)g &, 21 1?39(13"("1 = 369 2Hg) , 7271§z§3"'8 97)-8 75 (1H, m).
2.63 20 t, 6 2 Fz), 3.39'(2H q,

rerzl)emesltm (aZsHlymsJ for EabBN08SB0 (2H brs) 3 81

gafgu;fﬁ % 3%'(-%?’7'8%2%1 (%H% %2H1§5577 418(%HHZ?T)

Tduhd:2ig, <$,2 J23 8,4 4HBL,; W,632(36. s), 7.64 (2H, d,
J =84 H), 7.88 (1H, dt, J = 1.2 Hz, 7.5 Hz), 8.68
eeH179s182°C3 = 0.9 Hz, 4.8 Hz). IR (KBr) : 1717, 1674,

B¥erehRR0 pxhtfle 1@329 cm'. Exanple 5 Using t he
conpound (100 fng) produced |n Ref erence Exanple 12,

| Bty ien6 B ), (4dodrdir (St &r-ad £l2s rehenzydl yorny|

ft@#é(ﬁxlégﬁro ucegﬁﬂgéggggl OQWL§t?20%&2ﬁ& gglL1?2’3’4_

reeithrethy docatyileticq 2Usa|—|aig ;iylﬂnﬁ@ﬁnetﬁnglo pBenyg) ~pr eflecBdxyurea
in Referenc | act ose (165

e Ie ),Crn
st ar ch I2% ﬁ@&ﬁtﬁgmy§ﬁ }heaFegﬁgpn§5(@4n§gg,a%d38 mmol) of

TRERASIHEE Fhaake 161 ﬁglefm%ntoqbl(qb 3 ) pa;e%c sadeé7 1N
according to a conventional nethod Exanpl e 7 Using

thsresidoni¢ @Flg) (Fr oduceed rlﬂﬁepeﬂéadeua%@apbenlzontalnlng
|5€bq§ Q%t e(rlg(B %)3 er%n%it %rhcéhmgig_u%}a a4 % n?_% gTy stirred for

Stear
20 hr under a hydrogen atmosphere. The filtrate free of the

catalyst was neutralized with 1IN aqueocus sodium hydroxide
solution, after which the solvent was evaporated. The obtained
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 cbtained powder was washed
with diethyl ether to give the title compound (980 mg, 71%) as
a pale-yellow powder.

'H-NMR(CDC13) &: 2.34 (3H, s), 3.78 (2H, s), 3.82 (2H, s), 5.38
(2H, brs), 6.92 (2H, t, J = 8.2 Hz), 7.2-7.8 (%H, m), 7.92 (1H,
dt, J = 1.8 Hz, 7.6 Hz), 8.72 (1H, d, J = 4.8 Hz).

Reference Example 15

Production of N-{4-(1-(2, 6-difluorobenzyl)~5-(((2-
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s g), a tablet is produced according to a conventiona
met hod. Exanple 8 Using the conpound (1 g) produced
in Reference Exanple 15, |actose (197 g), corn starch

@%%d&&e%@@qugﬁﬁﬁyQVhﬁﬁﬁ@ﬁﬁE%h?g) Q)4-@15§9L9L623pyr1d1nyl)"

produced according to a conveniional nethod

Indu st i-dle tapplyideabhniieny [Zh8-pi praimidioveaii phenyl) -N’ -

#@ Pég{ for use inin vitro fertilization or enbryo
rans process of the present invention, which

ConprISESaas@dnm&phldﬂC3CmmDObﬁdth&Vngpaund (251 mg) of

dotropi_n releasi ng hornone ant g istic actio
%‘?\%a%r@tc&xu &Fnﬁf‘sgar ME YRT R §f’%§?‘ 2 EtHHEYﬁBEY%\ChMmde
SURer @y , NHQ%EPHQEXSSEEB?&lﬁglﬂEeq@ggr 19vehat b8PakBium iodide

invitro fertifizatio ryo transfer process.
TA mg) ,t kad ghenmtigterevvwhat sbaricek bitt 60°¢C ofoxisd ite. The

I R r%r{%ﬁ)lrlel %3y Qr%&mﬁg’fl%)ﬂob&%%eétﬁwcSéétgﬁe/water,

t'he prese |nvent

mmmpam@1mngaudmpaayérhausngaahegowadhtBapumateuehsnng, and
horno e antagoni stic act.i, on, erior GRH

SR aan eABYoRenS B69LBN solfaleandine Tenbiie gbtained by

Qalpcasanakihll byl vaat Qassﬂﬁﬂtﬁﬂé@ byt )ﬁmmébeepyntﬂlma gel
and pharmacoki netics. Thus, It can be Safely used

f(a\a%kf@mrﬁgi &y Eggnsﬁnﬁgsnﬁ Ghemgcpdr Licdi af:ha;ﬁmatography

8 8P LEESs s F ST, sekRrB e b gRe: RUZPEALEY S

|neumyHUaihugedafyomnéthgnnpbetafblsoangEcaheon1t$e compound
n a pate applicati 30 2005-212973
e@g APa & ot ff&ScGRYERE of whi ch are

Iéi@%%raqt %%au@,s gl Eok}etggagzn@aosébgso Ief&y@nce. 86

Cl ai ns . pfemature ovulation rnhibitor for use in

|Q§Lﬂqﬁ%59dfeﬁblﬁﬁz&ﬂvoﬁroﬁ Bhbr Yo dParddfer process,
SiNg @ §1nogpegth§|choHEoggd havi ng a

gonaé%trdpln ‘rel'eadi ng h6r mbneé™ "ant agoni stic acti on.
2H-WMR i(obChit &: of. 16l qi3m, 1, Woereien ot e )gorpasnd3Hs s), 2.63

reRy egented fy ot 'ill%)f,"%r.r%a(%? 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
(24, £, 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 (lH, s), 7.64 (2H,
d, J =8.4 Hz), 7.88 (1H, dt, § = 1.2 Hz, 7.5 Hz), 8.68 (1H,
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
(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, lactese (165 mg), corn starch (25 mg), polyvinyl alcochol

(4 mg) and magnesium stearate (1 mg), a tablet is produced
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\ 0O N(R23), R24/ N 0 S NAO 21 f RAN NF Rn H10 F
wherein R21 and R22 are each (1) a hydrogen atom (2)
hydroxy, (3) Cl -4 al koxy, (4) Cl-4 al koxy-carbonyl or

Gk Ghaﬁgakgyg 0885599§5%¥ hayfRggsubstituent(s), R23
'S Fl) a“hydr ogen at om 2} a hal ogen atom (3)
Example dr 15 (4) Cl_4 al koxy optionally having

sonacleL 5167k, efgbUeiSh BEchsRYoRE L ERRed Bamere 12,

OXY,
hydtegen (abamyor €3¥nCétdrahkyb) andaR@bmagnédjullséearate (2
al kyl optionally having substituent(s) or éz% a, 20
Foup repleserfeBTBYIFRE PEFRGAANE KA AhEPRYAPREGPRS Jethod.
y@rpgengatom or optionally bonded to R24 to form
heterocycle, and n is an integer of 0 to 5, or a salt
t her e®fsiog &hpr cdmpgundeddofl) peedgcedhéni Raferenceobxample 15,

Sk 1 B0, BETRRIRS () of ehAPRESERLTp M ceqrate (2
@) ,0 aFtablethesepioBlickd &tcdrdlikyl to a conventional method.
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
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
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
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.
2005-212973 filed in Japan, the contents of ﬁhich are

incorporated in full herein by this reference.
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5 R is (1) C1_6 alkyl optionally having

substituent(s) selected from (1') a hydroxyl group

(2') Cl1_4 al koxy, (3') Cl_4 al koxy- carbonyl, (4")

di -Cl_4 al kyl -carbanoyl, (5 p33ipe t0 7-nenbered

ni trogen-contai ni ng heterocyclic group, (6') Cl-4

al kyl - carbonyl io and (7' ) hal ogen, (2) C3_6

GYChoBLiou LI gD L3 LRVE DR dr oy guyTn 01 B0
a carbony am no,

IeﬁEﬁEEEedlantbagembﬁyntarmm@geheﬁfmcésﬁu|mn@prd¢nng a

op tlonaII havi ng substltuent(s lected fro

HQPBS@El l?cscf’l?P?u% 9 %le&?lag‘?%‘?@& %ﬁﬁlftlr%{n%ﬁ‘%/‘l)‘g hormone
aRdabfAn} s€ic4aatkexy, (4) phenyl optionally having
subsfituent(s) selected from (1) halogen, (2') Cl1_4

al koxy-C1_4 al kyl, (3") nnno Cl 4 aIkyI

oo S AoPLY ) 1 PR R el 15

aeborgentB3 by Ene4fakﬁu1a R4 is (1) a hydrogen atom
(2) C1_4 al koxy, (3) C6_10 aryl, (4) NCl1 4

al kyl - N- C1_24 aIkyIsquonyIan1.~ (5) a hydroxyl group
or (6) a B\to msnbeed cont ai ni ng

het erocycl i ¢Ngrowup 25 opti o . ?ng substituent (s)
sel ected fRom (1 , (7)) Cl 4-al kyl, (3")

hydr oxy- Cl1_4 ! 6E¥r4 al koxy- carbonyl, 90
(5") no- {bamByl and (6') Cl_4

afky! sul f on q is anjinteger of 1 to 4, (provided

t hatN'whed™ R2~1's phenyl
subsgd t udnt (s), R4 shou
nitrogen s containing het¢ clic group optionally

havi ng substituent(s) d from (1) oxo, (2)
hydroxy-Cl_4 al kyl, (3) Cl1_4 al koxy- carbonyl, (4)

23l eAr n I Kyl sul f.onyl
@ﬁ%gegélﬂ tﬁ%%% 5$§£q%%g§r@8 ?%éﬁ%ﬁﬁggﬁi %% (%W H&droxy,
|(Bhlbmuoalh6xgny(oneCp£ almmny—darmnﬁylwmwchS]sCﬁumalkyl

i nhibiting premature

obaigrBar B R RG: eRastilRert st i on or enblyn

hﬁﬁﬂﬁif¥1)p@0%%%&oqﬁhl%QoﬁO”RQDSSShiﬁoﬁéﬁlQtéherKBQ Bidroxy or
effective anount of the conmpound of claiml
(4} Ci-4 alkoxmy cptionally hav1ng substituent (s}, or

ppti ¢nal | y havi ng
pexa 5- to 7-nenbered

the adjacent two R?® are optionally bonded to form Ci-4
alkylenedioxy,

R* is (1) a hydrogen atom or (2) C;-¢ alkyl, and

R?® is (1) Ci.4 alkyl optionally having substituent(s) or (2) a

group represented by the formula

CL

wherein R®® is a hydrogen atom, or optionally bonded to R* to
form heterocycle, and n is an integer of 0 to 5,

or a salt therecf or a predrug therecof.

3. The inhibitor of claim 1, wherein the compound is

g2
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to a mamual. 6. Use of the conmpound of claim1l for the
production of a premature ovulation inhibitor for in
vitro fertilization or 20 enbryo transfer process. 91

represented by the formula

wherein

R! is Ci-4 alkyl,

R? is

(1) Ci-s alkyl optionally having substituent(s) selected from
(1') a hydroxyl group, (2’) Ci4 alkoxy, {(3') Ci4 alkoxy-
carbonyl, {4’} di-Ci.4 alkyl-carbamoyl, (5’) a 5~ to 7-membered
nitrogen~containing heterocyclic group, (6’) Ci-4 alkyl-carbonyl
and (7’) halogen,

(2) Cs-g cycloalkyl optionally having (1’) a hydroxyl group or
(2’) mono-C;-4 alkyl-carbonylamino,

(3) a 5- to 7-membered nitrogen-containing heterocyclic group
opticnally having substituent(s) selected from (1’) halcgen,
(2') a hydroxyl group, (3’) Ci-g alkyl and (47} Ci;-4 alkoxy,

(4) phenyl optionally having substituent(s) selected from (1)
halogen, (27} C;4 alkoxy-Ci-4 alkyl, (3’) mono-C;-4 alkyl-
carbamoyl~-C;_4 alkyl, (4’) Cij-q alkoxy and (5') mono-Ci-4
alkylcarbamoyl-Ci_4 alkoxy or

(5) Ci-s alkoxy,

R® is Ci4 alkyl,

R is (1) a hydrogen atom, (2) C;-4 alkoxy, (3} Cs-10 aryl, (4)
N-Ci-4 alkyl-N-C;_4; alkylsulfonylamino, (5) a hydroxyl group or
(6) a 5- to 7-membered nitrogen-containing heterocyclic group
opticnally having substituent (s) selected from (1’) oxo, (2')
Ci-4 alkyl, (3’) hydroxy-C;-s alkyl, (4’') C;-4 alkoxy-carbonyl,

a0
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(5') mono-C;_4 alkyl-carbamoyl and (6’) Ci4 alkylsulfonyl,

g is an integer of 1 to 4,

(provided that when R? is phenyl opticnally having
substituent (s), R! should be a 5- to 7-membered nitrogen-
containing heterocyélic group optionally having substituent (s}
selected from (1) oxo, (2) hydroxy-Ci-4 alkyl, (3) Ci-4 alkoxy-
carbonyl, (4) mono-Cj-, alkyl-carbamoyl and (5} Ci.q
alkylsulfonyl) or a salt thereof or a prodrug thereof.

4. The inhibitor of any one of claims 1 to 3, which is an oral

preparation.

5. A method of inhibiting premature ovulation in in vitro
fertilization or embryo transfer process, which comprises
administering an effective amount of the compound'of claim 1

to a mammal.
6. Use of the compound of claim 1 for the production of a

premature ovulation inhibitor for in vitro fertilization or

embryo transfer process.
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