; e3e88t7d6T) 1 DESCRI PTI ON Thi enopyri m di ne Conpounds, Their Production

and Use TECHNI CAL resent invention relates to thienothz , 3-
d] pyri ni di ne conpouﬁMﬁM@H@mﬂmmmﬁg gonadot ropi n rel easi ng hor none ( GhRH) 2003
ant agoni zi ng activity, I'T production and use. 10 BACKGROUND ART
Secretion of anterior pi®fTary hornones undergoes feedback control by

peri pheral hornones secreted fromtarget &rgans of the respective hornones
and by secretion regul ati ng hornones _{r. pot hal anus, which is the 15
upper central organ of the anterior P@ﬁggg%qﬁﬁﬁypituitary (hereinafter,

t hese hor nomes edod yadl ietirie/ edompaldded "Thaiat rdadd et resisd n this
specification). At the present stage, hypothal am c hornones, the existence

of nine kinds of hornones including, for exanple, thyrotropin 20 r
hor none ( TRHEcHNTE 2a0Fadip opi n rel easi ng hornone [ GARH, soneti mﬂ@@ﬁﬂﬂﬂ@ﬂﬂ"’lﬂ”ﬂ,
as LH- RH (luteinizing hornone rel easing hornone)] has been confir .

hypot h& ami ¢ hor Tife LEEEHe | iR 4B e tafei O il 443r t he r ecepttioe:

whi ch are cengi48mbditR Qdrfodrtid &I JARRIAQfid e RiddiHpry, and
efforts to fi'nd the receptor-gene expression specific to these hornones,

i ncl udi ng casagarfe NErdHl) o dsrdr ingsd@ctAcvdditi idiedr anasystiists and

agoni sts spegifically and selectively acting on these receptors shoul d
control the action of the hypothal am ¢ hornone and 30 the secretion of
anterior pituitary hornone. As a result, such antagonists or agonists are
expect;gd t 0 LYY tg-eat anterior pituitary hornone di seases. Known
conpo&ﬁhs p§@2e55|ﬁgﬁ%h ant agoni zing activity include GiRHderived |inear
pepti des (USP 5, |540;1G00 e USM 135 iB r] T4, 183G5)3 rya Ioymhdne sh exedseqgdede

derivative P-A-61- , i | i tide i i Jaqur nal, of
&di Ci n?! dm%%%&?;;%ﬁ%,??f@f@f%%g%ﬁéj,s;an(f;\ég %%?‘hj%&aet

n- pept i de ccgayaU SEsHi iGreRH-camtcagen iazich dpyactedarethiamcel ude
conpguﬁds descri-hed i 95/ 28405 (JR- A-8-295693 WO 5 .97/ 146
(P A - 160 FEBAL A 6h PR Pkt s TP i (W3 o/ sy £ the
(JP- A1%- | 69 1d)er etentrRdptd b e anfp dihed s esd car |lavkge afuniher pdftudrtaldyens to

be resol ved q%;h.re ect to oral-absorbabilit e .form.,.dose vol une,

drug stabili'ty*% Sfed A& OR O ECSS0AE ’ls];je%o?iiq’letlxy & ofhere is
strong demandtyparthalaoriad HeriRtdrees"agonitditis espeedifaldat iomg .basedtbe a
pon Pept de SR LR VD RGBT SISy SIS o mine
precoci ous piibetd wfetmrmdied dodudioly Sifor teoanglent thypopnegpial 15
gonadgty obi ¢ dctj 90 (qeute actian) andf hat has.exael Lent iavaldaild tv-
[GnRH, sometimes called as LH-RH (luteinizing hormone
releasing hormone) ] has been confirmed. These hypothalamic
hormones are believed to show their actions via the
receptors which are considered to exist in the anterior lobe
25 of the pituitary, and efforts to find the receptor-gene
expression specific to these hormones, including cases of
human, have been made. Accordingly, antagonists or agonists
specifically and selectively acting on these receptors
should control the action of the hypothalamic hormone and
30 the secretion of anterior pituitary hormone. As a result,
such antagonists or agonists are expected to prevent or
treat anterior pituitary hormone diseases.
Known compounds possessing GnRH-antagonizing activity
include GnRH-derived linear peptides (USP 5,140,009 and USP

35 5,171,835), a cyclic hexapeptide derivative (JP-A-61-191698),



Fig. 1 shows the percent LH concentrations in test nonkey 20 plasma. In the
figure, -- represents control group-1, -- represents control groupf@dU[qmm
represents conpound group-1, -D represents conpound group-2 and -O
represents conmpound group-3, respectively. 25 DI SCLOSURE OF | NVENTI ON W,

t he present inventors, have studied variopgs conpounds, and as a result,
have found for the first tine that the foll ow ng novel conpound which has a

substi t uent, e$b35939191;$ém&@a@95@at%b‘§; @%ﬁ%{? o%%@mﬁ@g F&p%)em%} L

defined 30 bel ow, “on the ‘para-positio enyl group o

thieno[ 2, 3-d]\YyXi Ml mp sKEIER-0387Dr(18%hl I, tdmet enf f{dmrtel nafonepeganieta nes
referred to briefla/ s conpound é é%% ]_..And we, al so have foynd OL% t hat
conpound ( | §OTRRURN® MRXDRET LY XRBIT RAT 2 EARME IRPaGEN YT A0GIRAS
based upon t heorpineaSxispecibee swbsdi $siensaoandIbow-802bsiskys )aned s

t herefore 5 10 15 satisfactory as a nedicine havi ng GaRH ant agoni zi ng
activity? and HelA DhédPrie SprldSdit’ i W@t /it a5s €d PoR ~Onilé °F7i38di #pd WP R, ~

N/NR2 ORs d¥rNsoPp (Ir-No-189Fcd) N &8c) wherein Rl and R2 each
represents a hydrogen aton) a hydroxy group, a Cl_qg al koxy group, a Cl1 4

al koxy- car bonyl grReptibie £aQ@PHHKPPsgrdURIFE anmier BE Budbiemat e ;PeR3
represents a x\%sdcf &N ;F&%Pgl?@ stom aésJ}XQ%ngiggguao%Pa Eheh
i WO may ro

al koxy group I ch may be subs ut ed; ‘or adjacen rm tdken
t oget her, a (Closk aldinemnedioxy graovuplifd, repstained achydnogmetabohiar a

Cl_4 alkyl group:. epresents 1 4 .al kyl grou ich may_ b ubstituted
or a grlo%yup ofsqft%el]legtrer a(s‘ \ r’]{heﬁge gﬁ%ﬁé"é{% (%gnarrgdp\r,%(;oslgn?ns %r%gd(?%‘ggn at om
or R4 and RS arsedarigt i sepedicgdiyhene bakellernay clog - pepd ikler epmeeemids, an

Integer of ()éﬁ%éihas excellent therapeutic effect on hormone-dependent

cancers, e.g., prostatic cancer, endometriosis, precocious
puberty etc., that does not show transient hypophysial-
15 gonadotropic action (acute action) and that has excellent

bicavailability.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 shows the percent LH concentrations in test monkey

20 plasma. In the figure, -A- represents control group-1,
-4- represents control group-2, -A- represents compound
group-1, -0O- represents compound group-2 and -O- represents

compound group-3, respectively.

25 DISCLOSURE OF INVENTION

We, the present inventors, have studied various
cocmpounds, and as a result, have found for the first time that

the following novel compound which has a substituent, a group

aftheformula:-NH-CO-NRlewhereineachsymboljj;asdefined
30 below, on the para-position of the phenyl group of the
thieno[2,3-4]pyrimidine skeleton, or a salt thereof
[hereinafter sometimes referred to briefly as compound (I)].
And we also have found out that compound (I) has an unexpected,
excellent GnRH-antagonizing activity, based upon the above

35 specific substituent, and low toxicity and is therefore



4 Accordingly, the present invention relates to: [1] a conpound (1); [ 2 ]

a conpound of the above [ 1 ] or a salt thereof , which is a conmpound of
the formula: RS a~NOR RN\ RNNS (la) NOR2 OF F 5 wherei n RLjngIR2
each is a hydrogen atom a hydroxy group a Cl_4 al koxy group or a Cl_4

al kyl group which may be substituted; R3 %s a hydrogen atom a hal ogen atom
or a Cl 4 10 al koxy group; R4 is a Cl_4 alkyl group; and R5 is as defined

above; [3] a caqmpound of the abqve.[1] or. a salt thereof. wherein RLis a
& 5% koxy SRR 6y bomBRRkEsp St a8k fapRERERh Al PE ARty EY 25
wherein R2 i g yedicngaie attod drlsed tcampemtd of vhkedabavenhit] fohaangal t
thereof, wherein R3 is a hydrogen atom [6] a conpound of the above [1] or
a salt thereof) wherein R6 is a group of the formula: 20 \ \ Rs Z 3 JUL
2003 5 wherein R5 is as defined above; [7] a conpound of the above [2] or a

salt thereof, wherein R4 is a g8 3 alkyl group and R5 is a hydrogen atom 5
[ 8] a compound of the above (1] l\or a salt theregf, wherein nis 1 or 2; [9J

a conmpound of the above [1l] or aNsalt théreof, St gig RL is (i) a hydroxy
group, (ii) a Cl_,~ alkoxy grmlfp, oy ( iili ) a B Ryl group which may

be substituted by hydrexy
1

D USRS 0

wherein Rl and R? each represents a hydrogen atom, a hydroxy

group, a C;_4 alkoxy group, a Cq_4 alkoxy-carbonyl group or

a Cy.4 alkyl group which may be substituted;

rR3 represents a hydrogen atom, a halogen atom, a hydroxy group
10 or a Cj_4 alkoxy group which may be substituted; or

adjacent1nﬂ3R3mayform,takentogethar,aC1_4alkylenedioxy

group;

r4 represents a hydrogen atom or a C;j_, alkyl group;

R represents a Cy_4 alkyl group which may be substituted oxr

15 a group of the formula:

L

R

wherein R? represents a hydrogen atom or R* and R® may form,
taken together, a heterocycle; and

20 n represents an integer of 0 to 5.



10 or C1_4 al kyl-carbonyloxy; R2 is a hydrogen atom a Cl1_4 al kyl group or
a Cl_4 al koxy-carbonyl group; R3 is a hydrogen atom a hal ogen atonquUsza
hydroxy group or a Cl_4 al koxy-Cl_4 al koxy group; or adjacent two R3 fo
taken together) a Cl_3 al kyl enedi oxy group; R4 is a hydrogen atomor a C1_3
al kyl 15 group; R6 is a Cl_4 al koxy-Cl_4 alkyl group or a group of the
formul a: R~ wherein R5 is a hydrogen at om or R4 and R5 forn) t aken

t oget her, 20 a 5- g @E f het er ocxc &) 2; j10] a
conpound of the ab 9%°f %Y a E%?thﬁﬁﬁg f nmﬁ%?%?ﬂ ﬁ?lﬁ§e§ ﬁbdroxy gr oup)
a methoxy group or[a]ClaX@hlybngr pup; R2 |s a hydrogen atomor a Cl_3

al kyl group; R4 is a Cl 3 alkyl group; R6 is a benzyl group and nis 0; 25
1 11] [2] acompound of the above [1] or & salt thereof, which

5- (N- benzyl ﬁgﬁmg@y{ fl uorobenzyl)-6-[4-(3-nmet hoxyureid
0) phenyl ] - 3pheny% %leno(z d]p%?}féém@gé 2,4(1H,3H) -di one or a salt thereof

; [12J a process for pro.- |ng a conpound of Claiml or 6 a salt

t her eof , which conprlse~ ting a compound of the fornula R6 R4, N O n N
HZNN " 01 I () FF 5\wh r" n_each synbol is as defined above, or a salt

t hereof [hereinafter sonetifres rieferred to briefly as conmpound ( I ) ]

wi th carbonyl diim dazol e orl sphoggene, folJ one eacting with a conpound
of the fornula: RL R2 NH UHIQ“&O i is as defined above)
or a salt thereof [herejnaf o briefly as conpound
(I'11)l: (13] a phar maceti ich conprises a 15 conpound of
t he above [1] or \ sal 5 aceut i cal conpositi ofhajof the
above (13] which | antagon|z|n- gond&dot rOpi n- rel easi ng hornone: [15] a
phar maceuti cal cBnpositQon of the above [[14] which is for preventing or
treating a sex hornone dependent 20 disegse: |16] a method for antagonizing
gonadotropi n-rel easing hornone in a m i_ryneed thereof which conprises
adm nistering to said mammal an effective ano of a conmpound of the above
[1] or a salt thereof with a pharnaceuti cal 5 accept abl e exci pi ent)
carrier gr di | uent; F

wherein R! and R? each is a hydrogen atom, a hydroxy group,

a Cy_4 alkoxy group or a Cy_4 alkyl group which may be
substituted; R3 is a hydrogen atom, a halogen atomor a Cj _y4

10 alkoxy group; R4 is a C1_4 alkyl group: and R5 is as defined

above;

[3] a compound of the above [1] or a salt thereof,
wherein R! is a Cj1.3 alkoxy group:
[4] a compound of the above [3] or a salt thereof,

15 wherein R? is a hydrogen atom;

[5] a compound of the above [l] or a salt thereof,

wherein R3 is a hydrogen atom;

[6] a compound of the above [1l] or a salt thereof,

wherein R® is a group of the formula:

CL

20



[ 17 ] use of a conpound of the above [ 1 ] or a salt thereof for

manuf acturing a pharmaceuti cal conposition for antagoni zi ng
gonadot r opi n-rel easi ng hornmone, and so forth. 5 Each synbol in thg3aﬁ%WEm
formul ae is hereinafter described in nore detail. The "Cl_~ al koxy group”
for RL or R2 includes) f or exanple, nethexy, ethoxy, propoxy, butoxy,

i sopropoxy, -~butoxy, etc. Anong others, preferred is Cl_3 al koxy. Mire 10
preferred is methoxy. The "Cl_4 al koxy-carbonyl group” for RL or R2

i ncludes, for exanple, s nethoxycarbonyl, ethoxycarbonyl) propoxycarbonyl,

i sopr opoxycarB¥RaLn tok%c%ﬁtﬁﬁ@4?egb%?%&9barbonyl, etc. Anpng ot hers,
preferred is Cl1_3 by al - . r r.ef ed,. i o] nyl .
The "Cl1_4 al kyl gr[oﬁ]p" %196(%%%&5%?%% a?%l%%ﬁpp%igﬂ ﬁaﬁg%g Eﬁ%g{ﬂp?ut ed"
for Rl or R2jcldidesns fiqr aeégij Qik%ﬂs%f@xhﬁ"ﬁndﬂﬁ N sCh_fiyahkkyknokedR ;
(e.g., nmethyl,ethyl,propyl) botyl, etc.), a branched C3_4"al kyl group (e.
g., isogropyl) 20 ispbu Woms@endWH|thd edbobelt yl] eixC.g sand grdadt h.
Anong others, preferred is a CL 3 alkyl group. More preferred is ethyl. The
"subst i t uent SREFCIhd "8 Y A K81 group which may be substituted" for RL or
R2 include ( for exanple dopdund WEMRY . aBovd (1] Chr AQHIX % Hetdbs, CZ_6
al kyl - carbonyl oxy such as acetoxy, propionyloxy, etc.), (iii) benzoyl oxy,
(iv) amno whirdremy Rdeisubsyid uvadoly droup? subptd yent alxekecgedupr,om

t he group consisting of O _6 al koxy-carbonyl (e. g., nethoxycarbonyl)

et hoxycar bonydx) (i i1 -ebQf ox\yddriogydyp 3M iethcmyy beesulys bkyebeddwhydixst acyl
(e. g., C1_3 alkyl carbonyl such as acetyl ( propionyl , etc . ) , C1 _ 4
alkyl @oa . ®r c;., @AKEifodrbaiyndxy predylis bubyldrogien Jatand @ &3 _,

al kyl sul fonyl (e.” g., nethanesul fonyl etc.), etc. [e. g., amno,

di met hyl am ng,1 ket Pewﬁaﬂbewl_aﬁnhmﬁb;@teeﬂaawcg%@v N@P is a hydrogen
tart-but oxycarbonyl am no, benzyl oxycar bonyl am no, 5 -acetyl am no,

met hanesul f omtcani mohaébgeh, aton, Gl-hiimdkoxrdup of. 2 Ol hoxikoxdhOxy)
propoxy, tart-butoxy, etc.), (vi) C3_~ cycl oal kyl oxycarbonyl -Cl _3 al koxy
(e. 9.) alkoxy group; or adjacent two R3 form, taken together, a C;_ 53

alkylenedioxy group; R? is a hydrogen atom or a C;_3 alkyl

15 group; R6 is a Cq.4 alkoxy-Cj_, alkyl group or a group of

L

R

the formula:

wherein RO is a hydrogen atomor R4 and R® form, taken together,
20 a 5- or 6-membered heterocycle; and n is 1 or 2;

[10] a compound of the above [1l] or a salt thereof,

wherein R is a hydroxy group, a methoxy group or a Cy_j3 alkyl
group; R? is a hydrogen atom or a C;_3 alkyl group;: R4 is

a C;_3 alkyl group; R® is a benzyl group; and n is 0;

25 [11] 5-(N-benzyl-N-methylaminomethyl)-1-(2,6-
difluorobenzyl)-6-[4-(3-methoxyureido)phenyl]-3-
phenylthieno[2,3-d]lpyrimidine-2,4(1H,3H)-dione or a salt
thereof;

[12] a process for producing a compound of Claim 1 or



cycl ohexyl oxycar bonyl oxy-1-etr.oxt', etc.)) (vii) C _ al koxy-Cl_~ al koxy
(e. g., nethoxynethoxy) mnethoxyethoxy, 10 etc.), and so forth. Anong
others) preferred is hydroxy. The "Cl_4 al kyl group"” of the "C1—4Z@U@EUW3
group which nmay be substituted" for Rl or R may have 1 to 5, preferably 1
to 3, substituents as nentioned above at pgossi bl e positions and, when the
nunber of substituents is two or nore, those 15 substituents may be the
same as or diff n r
hydr ogen aton% Seahgp ot P Qﬂf@ﬁg{ %?_nhp {%Siy%%tulrpé]%hoéqn%%g&ejnol?atﬂorﬁ for
R3 i ncl udes )deMuBaanple, quoro, chl oro, brono, iodo, etc. Anong others,
preferred is chloro. 20 The "Cl_4 al koxy group” of the "Cl_4 al koxy group
which may be substituted" fef R3 includes, for exanple, nethoxy, ethoxy,
pr opoxy, i SOpropoxy, butoxy)\t-butoxy, etc. ng others, preferred is
met hoxy. The "substltuents"l;m he "CD 4 al 53 p whi ch may 25 be
substltuted for R3 are ti®'“same\ as tlose ove for the
"substituents"” of the " Hic 4y be substituted” for R or
R2. Anong ot hers, pmnef-ef -S—@ oxy group. The "Cl_4 al koxy group”
may have 1 to 5, pr%fer.- sadsti tuents as nentioned above at
Osubstituents is two d&H) nore)
t hose substituents nay be the sane as|or d#fferent from one anot her. 9
The "Cl1_4 al kyl enedi oxy group” fornedj|by agjacent two R3 includes, for
exanpl e) net hyl enedi oxy, ethyl enedi ox >~ R3 is preferably a hydrogen
atom 5 10 The "Cl1_4 al kyl group" for udes, for exanple, a
straight-chain Cl_4 al kyl group (e.g., pE , ethyl, propyl, butyl ) etc
) , a branched C3 _ 4 alkyl group ( aF” g , |sopropyl , isobutyl,
sec-butyl, tert-butyl, etc.), and so forth Anong others, preferred is a
Cl 3 alkyl group. More preferred is nmethyl. The "Cl_4 aIkyI group whi ch may

be SUbSt§ tut %erfe%rn %Gac;lr? symbol is as defined above, or a salt thereof

[hereinafter sometimes referred to briefly as compound (II)]

with carbonyldiimidazole or phosgene, followed by reacting

with a compound of the formula:

R\

i NH ()

10
wherein each symbol is as defined above, or a salt thereof

{hereinafter sometimes referred to briefly as compound
(III)1}:
[13] a pharmaceutical composition which comprises a
15 compound of the above [1] or a salt thereof;

{14] a pharmaceutical composition of the above {13]
which is for antagonizing gonadotropin-releasing hormone;

[15] a pharmaceutical composition of the above [14]
which is for preventing or treating a sex hormone dependent

20 disease;

[16] a method for antagonizing gonadotropin-releasing
hormone in a mammal in need thereof which comprises
administering to said mammal an effective amount of a compound
of the above [1l] or a salt thereof with a pharmaceutically

25 acceptable excipient, carrier or diluent;



are the sanme as those nentioned above for the "Cl_4 al kyl group which may
be substituted" for RL or R2. The "heterocycle" formed by R4 and R5

i ncl udes, for exanple, a 5- or 6-nenbered N-containing heterocycld] #c]
Wien R4 and R5 form taken together, exanples of the group of the fornul a:

N 20 include a group of the formula: \ Nh N or ~~, etc. Anpong others,
preferred is a group of the formula: |, to Preferably, R6 is a group of
t he fornmul a: L&l RS Bho Pr.ef Cl_3
al kyl and R5 |s a Jh?d\rl\ggeﬁd ataon%)rhéogrr?%g)?r Eglgga n (rge”] é? gggg era +§

exanpl es of fmmpoamdtfctuyringchudbaamacepdind l( lcampdvirteiqr efcarred is a

conmpound or a salt there rein 10 I S _a hydrox groyp thoxy
group or a G ta%?%}%§?9d?%%%ﬁQEEOPénérﬁ§éP5é8§ 5¥6WPB% %éaf Y0 gr oup;
R4 is a C1_ al kyl group; R6 is a benzyl group; and n is 0. Ampng others
nore preferred is a conpound or a salt thereof, wherein RL is a Cl_3 alkoxy

group; R2 and R5 pach iﬁmb@lalhydnegaoo&bomor%ﬂase aLheraldadtgr oup;, R6

is a benzyl grou i s 0. Another preferable exanples of conpound (1)

i ncl ude a cdﬁﬁﬂﬂ%ﬂb%? hps%?FetﬂéFéoﬂ mhereln Rl i s ( i ) a hydroxy group )
(1) ac oXy.grou w) ch 20 may
be substrtuted by ?dr%gy4ogl%f 4 éFﬁ?P £P5b qé?%#ﬁyyq%ﬁén at om

a Cl_4 al kyl,.of oupe Or @ fdwd , akkBX%y . propoxy, butoxy, isopropoxy, t-
butoxy, etc. Among others, preferred is C1_3 alkoxy. More

10 preferred is methoxy.
The "Cq_4 alkoxy-carbonyl group" for RY or R? includes,

for example, methoxycarbonyl, ethoxycarbonyl,
propoxycafbonyl, isopropoxycarbonyl, butoxycarbonyl, t-

butoxycarbonyl, etc. Among others, preferred is Ci-3
15 alkoxy-carbonyl. More preferred is methoxycarbonyl.
The "Cj_4 alkyl group” of the "Cq_, alkyl group which
may be substituted” for Rl or R2 includes, for example, a
straight-chain C; 4 alkyl group (e.g., methyl, ethyl, propyl,
butyl, etc.), a branched Cy_4 alkyl group (e.g., isopropyl.
20 isobutyl, sec-butyl, tert-butyl, etc.), and so forth. Among

others, preferred is a C;_3 alkyl group. More preferred is

ethyl.
The "substituents" of the "C;_, alkyl group which may

besubstituted"forRlorRzinclude,forexample,(i)hydroxy,
25 (ii) Cj_q acyloxy (e.g., C;_g a@lkyl-carbonyloxy such as

acetoxy, propionyloxy, etc.), (iii) benzoyloxy, (iv) amino
which may be substituted by 1 or 2 substituents selected from

the group consisting of C1.¢ @lkoxy-carbonyl (e.qg.,

methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl,

30 etc.), benzyloxycarbonyl, Ci-4 acyl (e.g., Ci.3 alkyl-

carbonyl such as acetyl, propionyl, etc.), C;_, alkyl (e.g.,



carbonyl group; R3 is a hydrogen atom a hal ogen atom a hydroxy group or a
Cl g al koxy-Cl 4 al koxy group; or adjacent two R3 form taken together, a
Cl_3 al kyl enedi oxy group; R4 25 is a hydrogen atomor a Cl_3 al kyl gﬁoﬂ%;MU3
R6 is a C~-_Q al koxy-Cl_~ al kyl group or a group of the formula: 2 3 JUL
2003 my Rs wherein R5 is a hydrogen atongor R4 and R5 fornm taken
together, a 5- or 6-nenbered heterocycle; and nis 1or 2. 5 As conpound

), concret nt| ar, Ntbﬁ;ﬁ th
gii ]2|2u?12 (iaeglz_g}%/t 4-1(3- rggfﬁ:%ﬁjr ei 0 )3p neg]ﬁn?nfrg%([ ?%lg]%p r1m di
ne- ne
5- (N- benzyl - SIPhyIn?alarnt‘ikﬁﬁtl)metl’thlyI) }I:;L (2€%d| fi uorob([anzyl) 6- [4 ('3 hydr oxyur ei d
;)%phenlyl) ] -lgprﬁam}&tﬁme’mﬂ[@ 3-ne Pyexydairthen 2] alnh 3H tHosHeavboaydamino,

ereo
5- (N-benzy! - NS IRA S AHA WY 1210 %: SRFPFUGPERERLYPTYR2FARP3- net hyl ur ei do

) phenyl J5- 3phensdtylisnaf @, Secaiere st 1 otey Lark(ridd, e df oner JorC 2 splal Ky eof )
5- (N-benzyl - N- net hyl am nonet hyl ) -1- (2, 620
di f | uor obenzyle.-6- [ 4rgtramtthy lartedxio) mrmgdn}y 3pbenytbhiery| 2e8d])pyr(ivii)di ne-

2, 4(1H, 3H) - d ) L2 i di
55 ( benzy T et SR ERr T2 S G p TR sRe é‘??? A

met hoxyur ei dQ:)ypm]e&ygjyl Wgrp}f@o} 21 3564 erag%gépﬁyy l'l’ogl £ d| one or a

salt thereof. "Salts of conpound (1) "are pre Py

accept abl e aGikgeid ] on Haldey @I, S%éﬂmbﬂﬁhé‘ﬂl@éxfrorm§@h@3@€l€h@x§zﬁ| ts
y

wi th inorganic aci ds(e g., hydrochloric acid) drobrom c acid, nitric acid,
sul furilo® aci ®tophosprar i o adxt)) . salmiongrdthearsggarnixe fatesd (s }gydrfbﬁym c

acid, acetic acid,_trifluorao tlc acid, f rig .acid, lic acid
JUL 2003 12 5 10 18'20 (ltla'r"tf (,gré’uPnal «=f‘fur‘r:§l ®acia- 4091?(15’?095& wgﬁé%’i ni ¢
acid, malic acid metganesul fom c aci enzenesul fonic acid

pt ol uenesul f BKA¥c PEcFHPSELEUtEA" LR R Q%IRt hMafrRAY e ohfduRd PTEERrRRd Yan

acidic gr ogp 1 tb sm)auio@tmtae}ahﬁlswIn@gitclaideﬁdaﬁlﬁgalt@blpeasfsalbthle/vpbbll@aonsh
inorganic base ( a.. g , _al kal i and al kal.ine earth netal s _such as
sodi um) pot asaﬁc{lmwr}%'l (,ti}\?mnéfﬁ‘g’eﬁaﬁge %’ﬁtlz}mﬁ Sa)So 8N O6r §aAe BRES e.
g., triusnet hyhdnstnerudntisehy|tenthe, s iy iadi e diffifealeintes reh anohasicher .

di et hanol am ne, triethanol am ne, di cycl ohex¥l am ne,

N, N di benzyl et hyl éiféﬁeé‘rﬁhﬂé’ @P@)Ofc&mﬁ@@nﬂ (19 @) hyadrosenmiriucadd heny
per se known Jmyier; s X Rl &, ing to the nmethods disclosed in

JP- A9-169768) WD 96/ 245971'(% anal ogous net hods thereto. Concretely

rent i oned are the Jal hQuk B RTAUEL £OD P Bad choandeBr adugthan pephod 2

Compounds (I11) to escri owi ng process “I'ncl
salts . For tdhdiorosabremo, figdoeexahpl e, Aneteoitdgriso EI@fehEe@arﬂacaéou-’ne

salts 9% Conpoundﬁﬁﬁg”cl_4 alkoxy group" of the "C;_4 alkoxy group which

may be substituted" for R3 includes, for example, methoxy,
ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, etc. Among
others, preferred is methoxy.

The "substituents" of the "C;_4 alkoxy group which may

25 be substituted” for R3 are the same as those mentioned above

for the "substituents" of the "C;_, alkyl group which may be

substituted" for Rl or R?. Among others, preferred is acCi_yg

alkoxy group.
The "Cq._4 alkoxy group"” may have 1 to 5, preferably 1

30 to 3, substituents as mentioned above at possible positions
and, when the number of substituents is two or more, those

substituents may be the same as or different from one another.



Production nethod 1 R RRN O _ ~n HNS NOF F [IlI] RZNH(Ill) Conpound
[I] RR RRNn NNL--~SNOOF\ F~1/ [TV 13 In the above formul ae, L
represents a | eaving group, and other synbols are as defined abovel 3 ke 2003
"l eaving group” for L includes, for exanple, 1imdazolyl, halogen , an

al koxy group which may be substituted, 5 etc . The "al koxy group which may
be substituted" includes , for exanple, a Cl-4 al koxy group which may be
substituted by 1t hal o : r t s T
2,2,2trichl oroet hor%l/? g?]c'. eﬂl%}%%lrr%%u% ((brrﬁu? gg%ﬁ”e%e%ﬁfr gg&égé’“ﬁy ttwﬁe

t hods di scl d i P- A-9- 169768 t hod to. .Co d
) can be. prod i 87T oattl i RbRpbuNEE FT AR gL P T, oaF BotgP AR Aidazol o

(N, N -carbonyd«t i m dazole; CDI) or 15 phosgene (nonorer, dimer or triner)
to obtain conmpound V) , followed by reacting with conpound ( 11 ) .
The reaction can casrpesif ordb Iy t howgdrsgémtavsmof conmpound ( 1V) , or
conpound (1V) can be used as a purified formin the next reaction. Conpound
( I'V) can al so be mnedu®ed, ey kydagirong "cﬁupdlﬁcﬁ.rﬂﬂ‘.(de'@, \fidrh e faomp Iexarpl e)
a chloroformc acid ester conpound (e. g., chloroformc acid

2,2,2-trichl griosigitt eshain Cghlyerldwr aroundied dl- chébhpét letihwist prppwtlc. ) .
In the reaction of conpound (11) w th carbonyl diim dazol e or phosgene,

etc., carbonBHiY¥ niddezol e 22Br 8 Chfsmne, 2 18tHL ITOURs 8 - Bn - akBARECBY Llabout

1 to 3 noles), relative to on le of co und (Il1). This_reaction is
advant ageousl’;ﬁogba“?WJed s@ﬁ‘t'%iuﬁyg?sgﬂ/éh uﬁgrtedctcd )t'hﬁnge%%FPE%% ‘ExaplEs of
the sol vent icuHditle, aifefeardedl ig. a €} hylaBOyPtdieyup di Mvaeepreferred is

di met hoxyet hane, tetrahydrofuran, etc.)) aromatic hydrocarbons (e. g.,
benzend,0 t ol watdyktc.), am des (e. g., dinethylformanm de,

di met hyl acet am de, etc.), hal ogenat ed hydrocarbons(e.g., chloroform .
di chl or onet hane, €tRe)"Ciand 3d6¥fopFRUP Which may be sUbstituted" for R

are the same as those mentioned above for the "C1_4 alkyl group

which may be substituted" for r! or Rr2.

The "heterocycle"” formed by R4 and R® includes, for

15 example, a 5- or 6-membered N-containing heterocycle, etc.

When R* and R° form, taken together, examples of the group

of the formula:

20 include a group of the formula:

- = (50 e

Among others, preferred is a group of the formula:

©3N_



35 The reaction tenperature is usually about 0 to 150 C 2 3 JUC 2003 14
preferably roomtenperature ( about 15 to 25 C) . The reaction tine is
usual ly about 1 to 36 hours. This reaction is also carried out in ﬂﬂe[ﬂ mg
presence of a base. The "base" is exenplified by inorganic bases such as
sodi um car bonat e, sodi um hydrogencar bonat;g potassi um carbonate, potassium
hydr ogencar bonat e) sodi um hydroxi de, potassium hydroxide and thallium

hydr oxi de, and organi ¢ bases sugh as triethylam ne and pyridine, etc. The
amount of the "baskreferabbut B tHs28 @pPes, ofotheefermbilg:about 5 to 12
noles, relative, to one nole of conpound (II The follow ng reaction with
compound (111) can be carried out inANe p~condi tion as the above
reaction of conpound (11) with carboj i m dazol e or phosgene. The 15
anount of conpound ( 1l ) is about 2 20 .nol es , preferably about 5 to
10 noles) relative to one nole of conpoundeII) or conpound ( 1V) . The
reaction tenperature is usually about 0 to 150 C) preferably room
tenperature (w@adeain 12°tDs 25s Glafindfeapea@astion tinme is usually about 1 to
6 hours. 20 Conpound (I111) and carbonyldllnldazole or phosgene can be
reacted with conpamefdtdnint R4he;ssa5ns3tam1 andl8° Pt 9dutiyidaro geet lkadn?. Rs
RALNOR-N~\ /I FOR N COORs Rz FF(V) RRNONR-~/\/ , HRz
No S NCOORs F \ Froferaiiksy, m (M)l - OB-ZCbnpound (1) (V1)

Preferable examples of compound (I) include a compound

(Ia).
More preferred is a compound or a salt thereof, wherein

10 Rl is a hydroxy group, a methoxy group or a Cy.3 alkyl group;
R? is a hydrogen atom or a Cj_; alkyl group; R? is a Cq.-

3 alkyl group; R® is a benzyl group; and n is 0.
Among others, more preferred is a compound or a salt
thereof, wherein R1 is a Cy.3 alkoxy group; R? and R° each
15 is a hydrogen atom; R% is a C;_-3 alkyl group: RS is a benzyl

group; and n is 0.

Another preferable examples of compound (I) include a

compound or a salt thereof, wherein RY is (i) a hydroxy group,

(ii) a Cy_4 alkoxy group, or (iii) a Cy.4 alkyl group which

20 may be substituted by hydroxy or C;_4 alkyl-carbonyloxy; R2

is a hydrogen atom, a C;_4 alkyl group or a C;_, alkoxy-

carbonyl group:; R3 is a hydrogen atom, a halogen atom, a

hydroxy group ox a C; _4 alkoxy-C; _4 alkoxy group; or adjacent
two R3 form, taken together, a Cj_3 alkylenedioxy group; R4

25 is a hydrogen atom or a C;_5 alkyl group; R6 is a Ci.4

alkoxy-Cq_4 alkyl group or a group of the formula:



In the above fornulae ) R7 represents a hydrogen atomor 5 an al kyl group,
R8 represents an al kyl group, and other synbols are as defined above. The
"Cl_4 alkyl group” for R7 or Rs includes ( for exanple) 10 the "C 23 Jal Byb
group” of the "Cl-4 al kyl group which nmay be substituted” for Rl or R2.
Compound ( V) can be produced in any penlise known manner , 15 for exanpl e,
p- ni trophenyl acetone is reacted with a cyanoacetic ester conpound and

sul phur [e.g. ( Chem Ber. , 99, 94- 100(196. ], and thus obtai ned

2- am no- 4- et hyl - 5- (4ni tr ophenyl ) t higphe ubj ected to the nethods

di sclosed in JP-A-9-169768, WD 96/ 245 gr anal ogous net hods t hereto. 16
1) Wen R~ is a hydrogen atom conpsypd L ) can be produced by reacting
conmpound (V) with a conpound of the formul B NHZ (V) n 5 wherein each
synbol is as defined above, or a salt thereof (hereinafter sonetines
referred to briefly as conpound (VI ) ] in the presence of a condensing

agent, to obtain Vil), follow bjecting to cyclization.
Tﬁe "condensf”ll?(j’rﬁd'é‘:?" 1s&%g8&§ge &t Oég(aﬁmﬁgngsﬁzﬁgokm takgen toggther
benzotri azol alsyl @¢ytel-mwedd dindflesiand uahexafigior ophogphat e (PyBOP),
etc. The anount of the "condensing agent” is about 1 to 3 noles, 15
relativé to one mole of compound (V). This reaction is advantageously

carried out in a gglw%Mpddyat(ﬁy)tgyhdfgggljnhe&@gﬁﬂgéﬁ%fg t he sol vent
i ncl ude al cohol s % N ,_ ethanol _, nethanol, U%% aromatic
o]

hydr ocar bons (e. @ﬁﬂ%ﬁ% NKWQRﬂMk9m§“QﬁQ$§Ylkﬂﬁ fe. 9.,
dlnEthylforWBEEQQOr@b@%&@ﬂh&%ﬁ%qmu@eméﬂﬂb%fu f i ﬁ%? Tw4lr ocar bons (e.
so for e

g., chloroform dichloronethane, etc.), reaction

t enper at ur e PHeaydahiengddut3 -@ ]IPG’IILBGGG)nepT?ef%ﬂd’bI%ﬂ yobenemperatsabt(
about 1§ to 2R Gebs, The reaction 25 time is usually about 1 to 36 hours.

5-(N-benzyl-N-methylaminomethyl)~1-(2,6-
difluorobenzyl)-6-[4-(3-hydroxyureido)phenyl]~3-
phenylthieno([2,3-d]pyrimidine-2,4(1H,3H)-dione or a salt
thereof,
15 5-(N-benzyl-N-methylaminomethyl)-1-(2,6-
difluorobenzyl)-6-[{4-(3-methylureido)phenyl]-3-
phenylthieno{2,3-d]pyrimidine-2,4(1H,3H)-dione or a salt

thereof,
5-(N-benzyl-N-methylaminomethyl)-1-(2,6-
20 difluorobenzyl)-6-[4-(3-ethylureido)phenyl]-3-

phenylthieno[2,3-d]lpyrimidine-2,4(1H,3H)-dione or a salt
thereof, and so forth.
Among others, preferred is 5-(N-benzyl-N-
methylaminomethyl)-1-(2,6-difluorobenzyl)-6-[4-(3-
25 methoxyureido)phenyl]-3-phenylthieno(2,3-d]lpyrimidine-
2,4(1H,3H)-dione or a salt thereof.

Salts of compound (I) are preferably physiologically
acceptable acid addition salts. Such sal;s include, for
30 example, saltswith inorganic acids (e.g., hydrochloricacid,
hydrobromic acid, nitric acid, sulfuric acid, phosphoric
acid), salts with organic acids (e.g., formic acid, acetic

acid, trifluorocacetic acid, fumaric acid, oxalic acid,



The product as produced in the manner nentioned above nmay be applied to the
next reaction while it is still crude in the reaction m xture ) bﬁ]
isolated fromthe reaction m xture in any ordinary nmanner. 30 Conpc&]ga);ﬂ 03
(M1) is subjected to cyclization in the presence of a base. The "base" is
exenplified by inorganic bases such as 12 3 JUL 2003 17 sodium

nmet hoxi de, sodi um car bonat e, sodi um hydr ogencar bonat e, potassi um car bonat e,
pot assi um hydry t i hydro a d

hal ' um hy e e T A oy oha FOR, MR LBk 8 o Pl PR T I A T e )
etc. 5 The ammuni, mrfetthrmuédwkﬁdnls abbdif RetpveR@subfesjicprefidralpl-y about 5

to 12 nol es) | ative one nole o mpound (VI 1). This reaction.is
advant ageousltf%ﬁlael‘"r ‘hltfg MLF ACasdfie eﬁt aing?? t%‘n gé&?t?%po‘i@d%npl es
of the sol vemad aalacedad eahrls {tanay gorm,a@h@mcailo)glr&t @bce%it%t)le

aromati c hydrocarbons (e. g., benzene, toluene, etc.),
di met hyI5f or m@fildeVidhneR HyCssards haseete-g: - ﬁéﬂ‘é’g}éﬂ&?%ﬁlﬁm%é&#@gfw

g., chlorof org g rﬁ@kﬁi@@&&@&@so‘ﬁtﬁr& Jags?@u&xorctaﬂcx%ﬁn dh8 WRARdd

tenperature is usually about 0 to preferably rToom fenperature

about 15 to 25wEnia) The arremgwctub@ms(@s@al Iyrarbe)tﬂnylam@nea hours. 2 )
Wen R~ is a I ( b 0 by reacting

conpound (V)qvvl eﬁ)ﬁ gi[c | Vat c&(;tr#pp%w%i(f%/}fggﬁgﬂg% ?\H/%tﬁgrdgmnpound (V)

can be produdde tihararihangigre s et kimtimamalaeine f odiexahphexybymieact NN 'an

or gano-,al um t 0 und [y in a solvent inert to the
reacti 3‘?1) Thergll"{‘boerng39‘L un%%%‘fn%érﬁggb%htéy i]cl udes, for exanple, 25 trinethyl
al um num di net hyl al um num chl ori de, etc, and a sol ution i ncl udi ng them
etc. The anount ofCotmheO nch%g nubm num.reagent ", i.s_about to 5 ol es
preferably about one Ho | BT vE P6CORE ot 61 Bsm%ﬁ#&“’(“ﬁﬂ 5“an§‘6’r
Exanpl es' of fiolre escampers, |amionmrkgiltxgetm ate ttyold ® cdt dohssée. §n, JP-A-

chl orof orm I and s forth The reaction tenperature
"o oually aBodtod oy 180 %/ £ o §ratafid merived P8 Tt o 25 c
) . ThesreactCioarretel tmemﬂ:mcmaﬁswaiel ych&bcﬁutLlibwtmgGPhodnstﬂiheme)thlddzati on

can be car | ed UL B SA h9nSAOU Khrkpdad (FE PHFUY! GsCOTRANY (

VI ) to obt aih comnpou
1nthefollow1ngproce551ncludetheirsalts. For their salts,
for example, referred to are the same as the salts of compound
(I).
20
Production method 1

6
b g :
R*/ /@éﬂa)n H“N 0 ©H3>n
4 N H Y N
H.N | |
‘ s N/KO — | L= STN"o
F ’ F
F
[IT] [IV]
R1\NH
R
(III)

> Compound [I]



The anmount of the "conpound ( V) " is about 1/ 5 volune of 5 a m xture of
conpound (VI) and the organo-al um numreagent. This reaction is

advant ageously carried out in a solvent inert to the reaction. SucH Isdllvag
is the sane as those used in the reaction to obtain an activated conpound
(VI). 10 The reaction tenperature i~ usupjly about O to 150 C, preferably
roomtenperature ( about 15 to 25 C) . The reaction tinme is usually about
1 to 48 hours. Conpo I oIa ur fJi ar 5
means of separatlgﬁ g@%ﬁ&gﬁe?§%¥8§ é llzggg ?gg t%ﬂ1%% # g%guﬂ Jh&

chr omat ogr apbyheet eympbes eaﬁp@undeehheasa@bwalned in free form it can be
converted to a salt by per se known nethods or anal ogous thereto. \Wen

conpound ( | |sT58ta#ﬁéHIPﬁ SEOUDR{ oE AT it 104 Usie e TN EEABL G0 ke free
form or anot m&daab&yl@y Helo i kaevm f@géuﬁm«rﬁr@{ REPBI é&@éﬁputgarrpound
(1) may be a hydrate or a non-hydrate. drate is exenplified by
monohyd$ at e, etésqdTM@rﬁQﬁkpﬁﬂugnﬁﬂmthapé masy W%eﬁphﬁﬁﬁﬁnﬁﬂﬁ( inglydes,

obt ai ned as f pptica S

resol ved |nth?L%£%$§ié) @Sﬁ %hx09§ %£§$é conveﬁ?%%ﬁgls%ééﬁﬁgﬁtresd¥ution
techni ques. @%Oynﬁaio e}x BR¥nDE 5| aRebed by ramd seiepe (6.3, & 2 ,23H 14C
355 etc.). 30 Conmpound Yy of the present invention ( herelnafter al so

referred to éslcbéﬁﬁgaﬁﬁoﬁy t B&Cprlesent invention" ) possesses excel | ent
GhRH ant agoni zing activity and lowtoxicity. In addition, it is excellent
in oral absorbability) action 35 sustainability, stability and

phar mat@ki net i cs. CompegnRuf Lherews de prodagedebyathe yngtloiie ed.sclivsed
conpound of RHGJPV§S§”E b9¥§”EE°QnE§Bg§B§rﬁ%%k%d%etﬁ%E%%% used in a mammal
(e. g., human ey, OV|ne hor se , if, rat, nouse, etc.)
for the preventing and/or treating dlseases 5 dependi ng on nale or female
hor nones ( di seas o] C f 0 r i ng
gonadot r opi n secrgtalgaegh (fz(%%aﬁ% 8%§§?§Fga% aﬁ%%?%?%g(§%$¥%n tglggﬁtro
pl asma sex hmhbrcealzm:m@rﬂnr:audamolq:w X appirdonyld idovhdeued eaf CRhe qQr esent
| nvention is AQSgéﬁLu {md &L MG A0 AL+ f rt%abgegiﬁ%nh}%mmﬂﬁpendem
cancers (e tatic cancer, uterine cancer reast cancer, pituitary
tumor, etc.)fopiosedtdy HRARIINDEHNN FpsPersdy 6FE])endBretidamtion can
precoci ous pubeleings ATBEER Ry PLESPRELbHAE SYAPLGHR. (1!, 1 L eelRrarfyary
syndrone) pinples 15 etc. The conpound of the present invention is also
useful for th&V)eganabPponsef arEproBUELESAC] fOFE 48 ARG Pewmtl ssacsiog .

pregnancy regul at éBﬁpoHﬁ&SGf\ﬂﬁfda‘?ﬁa%’G'@e &)%lakﬁie(a By flLedind RRmpyWmEHNd Of
the present invention also be used as a nmale or fenale contracep |ve) or as

a fena?@ ovul B ) ofl FRduEer e ed® GRLAEO FRHBH R EHG Estt eat cempound

wi t hdrawal , (@egCOWEHHBQoPBthé QEQ&eﬁtzlQVQE&bﬁ@o%@@tE91U§§QeEO treat
|nfert|I|ty In addition, the cogﬁoun of the present invention is useful

for regul at i FALSFORATHAF BSifols 1Pﬁﬁ?60¥ﬁeﬁﬁtﬁF ‘&€ -dual ity and

promotion of ani g ﬂﬁ@“&@abﬂléﬁeofl@bﬂp@ﬁnankmﬁb %3 thusbandry. The
conpound of the present invention is also useful as a_fish _spawni ng

pronot er . 'ﬂﬁ?%%ﬂ%ﬁﬁﬂﬂl%%d?ﬁ%lﬁr%%éWP%QﬁRﬁnﬁ%ﬁ3caﬁa§P§6YB§1&§é§aF€le

suppress thegt renss @dte [ i Secl M Hl@sd@ 1edmsied e afbwoncenrt ratmbar <(f | are
phenomenon) observed in adm nistration of a GiRH super-agoni st such as
| euprorelin BeE2BEEe TROBBNPOBLAIOEF CPRROPPESEAT Jinvention can be used in

conbi nation with @, EORE SUNRTT REUH VN b A5 BHRFIER! duk 3664 38 vent
gonadrelin, buserelin, triptorelin, goserelin,” nafarelin,
inert to the reaction.
Examples of the solvent include ethers (e.g., ethyl
30 ether, dioxane, dimethoxyethane, tetrahydrofuran, etc.),
aromatic hydrocarbons (e.g., benzene, toluene, etc.), amides
(e.g., dimethylformamide, dimethylacetamide,etc.),
halogenated hydrocarbons (e.g., chloroform, dichloromethane,

etc.), and so forth.

35 The reaction temperature is usually about 0 to 150 °C,



35 histrelin, deslorelin, nmeterelin) lecirelin) and so forth. 2 3 JuL

Z003 20 Anpong others, preferred is |leuprorelin acetate. It is also

beneficial to use the conpound of the present invention in conjurfc {§in200i n

conbi nati on or concomtantly) with at | east one nenber selected from anong

the steroidal 5 or nonsteroidal androgen Apt agoni st or antiestrogen,

chenot her apeuti c agent, GhRH ant agoni sti c peptide, a reductase inhibitor)

a-receptor inhibitor, aromatase inhibitor, 17(3-hydroxysteroid

dehydr ogenas ¥ bk by Iofdy bealpe aativbgdraisuddue tioods i"Rhi- bi Tlee remdtiedm

ki nase 10 inhjhitor r I e,.thera nd drug antagoni zi ng growth

factor or itstjfr%%elp% o‘?é,&%‘}r% gao(?%g?g.téfhg%"gééﬁgf her apeuti c agent”

menti oned above i mrhidessadosdranigelsdlcaradeidasei in Pieplpra/cimce of a

ci splatin, cyclophosphanide, 5-FU UFT, nethotrexate, mtonycin C, 15

M t oxant r one,P3%. THE * GARA "ahfaBBRTBLLE LFEpPY deOrRAR 1 ©RAFRDSAER RS udes

non- or als GnRH 380k S b 82 PEPL & §8SuR USPa RS gERLEPEShL¥e , IBBLERH Xim

abarelix, etc. The "adrenal androgen prOdUC?IOH i nhi bitor® nentioned 20

above i ncl udexRnBeRRL§ CIPQDa$ yhwe) hydhe e peasborate , TRedd pmohwidokilsies.e

i nhibitor" QJEEHF LGl LQSI i e- 1 nhi hi L

"drugs for H?rgrr%ne t @B&g&pl}{??}g%’?egké%?'?g@ﬁ%gﬁgl,d%r %Slés(%lggﬁ%%gé%gsge%e

MPA, etc.), awublogenstriesthpieninanan@Sprnddbgen enhtagoni sts, anong ot hers.

The "growt h factor,, Ny, S t th tes, proliferation of

cell s and general ITgthTUﬁ% %‘grég %fep‘lf&?%eggéms?h ?r%l %%ctgj)‘lqgr E\/\Elggzbsmﬁg?swer

20, 000 Mhi ch pogfieassblihealbot i oh &b 12dwncadasentehdtbns tbr ounghmbilediofg t o

receptors. 30 _Specjfic , there can be nentioned (1) EG- (epi dermal

growt h fact orﬁoncg)?@roqis%%sﬁainyc/'es having the substantially the sane activity ( a
g . , EGF, heretheifolldERRg | rgantijn, witth cofipouid2( JILnseknnber

éubstances havi_ng subs tially the sane activity (e. insulin, |G
(insulin- i kS Hrawh UL ot ?thy s FoRaithen’ s {tg)“ PREVES EBASS-E5 o6 owt h
factor) or sulmstppnoed (IR) wilthh Q0301 daimhdasebstant phbsyehbhe SEne
activity (aFG _ bEGE . K r.at i y factar HGF_(h t te
grow h 1 act or m‘?”‘ﬁgﬂflﬁgﬁpgﬁgd. t(;[ggga%g %Eﬁl\% hzottﬁoe%BgPr"S\i/Lvteﬁ'fB% grgga?&ﬁ’ . g
, CSF ( coladmutstd md a0 mgplfesct ae)latER@ (ter pher npdeebiEnyempbudd (II)
or compound (IV). The reaction temperature is usually about
0 to 150 °C, preferably room temperature (about 15 to 25 °C).
The reaction time is usually about 1 to 6 hours.
20 Compound (III) and carbonyldiimidazole or phosgene can

be reacted with compound (II) at the same time.



5 (interleukin-2), NG (nerve gromh factor), PDGF (platelet-derived growth
factor) and TGH(3 (transformng growh factor (3)) etc.), anpng others. The
"growm h factor receptor” nentioned above may be any receptor capg?U@ g@n

bi nding said growth factor, including EGF 10 receptor, heregulinre E gr
(HER2), insulin receptor-1) insulin recepBor-2, |G- receptor, FG-
receptor-1, FG- receptor-2, etc. The drug antagoni zing said growh factor

i ncl udes her eepRtd t tiH imddERA receptor anti body), anong others. 15 The drug
ant agoni zing said growh factor or growh factor receptor

i ncl udesher bi nycin, PD153035(e.g., Science, 85 (5175) p1093, (1994)], etc.
can be nentioned. As a fgarther class of dr ant agoni zing said growh
factor or growth factor necept ¢§ i ncl udes \aﬁﬁggonists . 20 The HER2
ant agoni st may be any g@bstanceg] t hat inhi bi the ‘activity of HER2 (e. g.,
phosphorylatiqﬁeacuiv- ort! udi ng an“ﬁp#ibody) a | ow nol ecul ar
conpound (syntheti r product) ( an antisense, an HER2 |i gand,
heregul in, andzﬁn of em as @mﬁﬂQﬁfly nodified or nmutated in structure.
25 Moreover, it ma§ be a substadnceFwhich inhibits HER2 activity by

ant agoni zi ng HER2 receptor (e. q. R2 receptor antibody). The | ow

nol ecul ar conpound having HER2 a oni zing activity includes ) for

exanpl e, the conpounds descri be WO 98/ 03505 , nanely
1-[3-[4-[2-((E)-2-phenyl et henyl)-4 30

oxazol yl net hoxy] phenyl ] propyV¥}-1,2,4-triazole and so on. For prostatic
hypertrophy, exanples of such conbination includes the conpound of the
present inventipn in conbination with the GhnRH super-agoni st) androgen

ant agoni st, anyi estrogen, G1RH ant agoni st\c peptide, a-reductase 35

i nhi bitor, a-r/eceptor injgibitor, aromatase\inhibitor) 22

17(3- hydroxysteroid dehyq{ogen se iRhi biton, adrenal androgen production

i nhi bitor, phosphoryl age’'inhib aﬁﬂi:§é®3}9 forth. For prostatic cancer,
exanpl es of uEh C yN{L i C es thej compound of the present

i nvention in|coni t (RH supef - agoni st, androge t agoni st)
i3 heraped%ic g& Re. g., fosfanlae)gﬂﬁﬁygagrﬁgnycim

anti estrogen

pepl o~nyci n, \cisplatin, etc. )/{, RH ant agoni stic pepti de, aromatase

i nhi bitor, 17(3-hydroxysteroid hydr ogenase i nhi bitor, adrenal androgen
production i nhN bitor, phosphor¥ i nhi bi/tor, drug for hornone therapy
such as estrogeps (e.g. , DSB) EMP, etc. ( androgen antagonist (e.g.,

CMA. etc.), drug antagoni gyfgygrowmh faetor or its receptor, and so forth.
15 For breast cancer, exanples of such conbination includes the conmpound of

the present invention in conbination with the GiRH super-agoni st,

chenot her apeuti c ent . 0., cyclophospham de, 5-FU, UET, nethotrexate)
Sar T amyel et o i Sak EaRTRAAR BT C-§P CaRRY A HYBRPIEFCAREB e | 20
aromat ase i npj, bj ; al ,an duct i hnhthitor, Qﬁﬁp yl ase
inhibitgr, d?hggﬁg&lhggégﬁé 5he?§§§g§8§ﬁ%agﬁaﬁ?3§§tEggg '(SFEE., g%nxifen,
etc.), progesiymbohs @éee gs, dePAnedt abpyeandrogens, estrogens, etc.) drug

antagoni zing growh factor or its receptor, andsso forth. 25 Wen the

compound of the pFB8elft -isnFERYT 8P "uSed RasPBRprigH SR i ECarRIaRPLe.

t herapeutic enf .for the abovenentioned djseas r used in.the filed of

ot husbabiFy G4 1SS G20 B ARt t R b R EARYQ. BF APy CHOIEH A | y.

as fornulated with a pharmaceujically acceptable carrier, 30 normally in

the form of SBPFELBPERAr afPBNB sBEhRAs tablets ) capsul es) granul es and

powder gofor oral administration, or in the formof intravenous,

subcut aneous, intramuscul ar or other injections, suppositories or

subl i ngual tabl et €omppun@n-\br ghnabienpystycad 6n. any peaysellswowe manner, _

subllingual | ye o 35, 34REYL AnSOHS LY, ALK GTUREYLAL! ¥<OFGLORLY 39 (RITY nistered in
cyanoacetic ester compound and sulphur [e.g., Chem. Ber., 99,

94-100(1966)], and thus obtained 2-amino-4-methyl-5-(4-

15 nitrophenyl)thiophene is subjected to the methods disclosed
in JP-A-9-169768, WO 96/24597 or analogous methods thereto.



the form of sustained-rel ease preparations of sublingual tablets,

m crocapsul es etc. Depending on synptom severity; subject age, sex, weight
and sensitivity; duration and intervals of adm nistration; propergydUsza
di spensi ng and kind 5 of pharmaceutical preparation; kind of
activeingredient etc., daily dose is not jsgibject to limtation. For use in
the treatnment of the above-descri bed sex hornone-dependent cancers (e. g.,
prestatic cancer, uterine cancer, breast cancer, pituitary tunor),
prostatic hypertrophy, 10 hysteromyona, endometriosis) precocious puberty
etc., daily d ge | y. ab 0 3 far t to
10 ngy, and m)fr)e prV? er éﬂiﬁ!"ls aTl’%%Of% &,tggép(g% 1]1r§& SrIéf ggéﬁheigg%du%et%g 5
ng per kg wel@Wtr@écnﬁm@3¢oﬁp®@mﬁalvy wihth hOCémﬂbuhdedfdohagesrmﬁithe
above doses are applicable to the use of the conpound of the present
invention in the field of aninal husbandry or fishery. Daily dose is about
0.01 to 30 ng, preferably about 0.NHfo 10 ng, per kg wei ght of subject
organism normally in 1 to 3 divided dosages. 20 In the pharnmaceuti cal
conposition of the present inven ye annun@”df compound (I ) is O
OL to 100 ~ by weight or so of thg 1O aI ei ght of the conposition. The
above plernmaceutically acceptable carriers are 25 various organic or
inorganic carrier substances in comon use as pharnaceutical materials,

i ncl udi ng excilpiesi’, eaqibraiinls 1viardslef iand dboviee@rant spaits shegeof
preparati ons, ﬁg}% I

i sotoni zi ng agent§§ggﬁﬁgé§§mgﬁgﬁggg%:?%Sa%ggﬁts or ?33? 3013%eparat|ons.
Ot her phar nacigut tival prerREn G e et s@@pmemers@rvmmt'esto apbtaknhdaampound

col ori age d e 4s sary. Preferable
excrprg%rs |WR$E§£ or exaﬁ% %€€¥n§u2§o§2?9%>§g%§§tol starch,
crystalline cell ulBee 'm¢¢wn$5ﬁ$¢nt i Enahdels i deor Peedmpibl e | ubri cants
i nclude, for :ﬁ;@pgg cal ci um
Stearate, talbce%nod’gt%ir#zl%#)ggl Ica.” Pre %Mgar)%%lg?é%ﬁcl ude, for

exanpl e, cr yﬂ%dﬂh@%@h%w@te S(RYBfRR) Dih%mnr tol, dextrin, hydroxypropyl
cel Lul ose, hydr oxyioRbEREM chelldronh AN 59BRLY Wb HYE 10l 9aNres,
Preferabl e disintegrants include, for exanple, starch, carboxynethyl

cel | ul d%e, caHPVHHER A WG IMAYS OT HUTREFNEr 6851 i nked car el | ose sodi um
and carboxymet hyl {af ¢BagedbHms BH@E%R:%@e%u%QIyV@éEﬁlécﬁ“blultdfm o 851 62a%P! €)
water for injection) alcohol, propylene glycol, 10 macrogol, sesane oil and
corn oi | . Préf@%ble dingsdTaAGGPM ds i ncl ude, for exanple, polyethylene

glycol, propylene mtadles Brreensb ol enbadludeaz68461s §t@Nol ethanol,
trrsanrnonethane) cholesterol tri et hanol ani ne, sodi um carbonate and sodi um

citrate. Pref& @R Susiéhd NGRS 1Y ITRFIRRONT ofe ekanp? 02 f act ant s

such ag st earnditddrd hanel am nenidndi Wnd auryidmsti§ Bt @manide/) ani nopr opi oni ¢
acid) lecithin, ben%?Ikonrunrchlorrde benzethonrunrchlorlde and

monost eari ¢ GAREHHILaCEHE A ofHid i o JHYRRERS KRR AT HATRATY | (21 Fohol |
20 pol yvi nyl wnrdﬂdm GeoomRitidneeld td ope a&ﬂﬂlstmfcme&myl cel | ul ose,
hydroxymet hyl cel | ul ose, hydroxyethyl cellulose and hydroxypropyl

cel l ul ose. Preferdiie rﬁ@@tt@mnzrcn@pagéﬁpger Asl welealivrakoat &0 364i U6
chloride, glycerol and D nmannitol Pref?agble uffers, include, for

exanpl e, buf PHEEEFHARIYORECBT PGSt (2RRUF drekO 2 (:E’arcb)onatrrg‘@r%?‘f?‘a?‘és
etc. Pref er alligmeSaqt histdiagentsodnal ude,3d doweanpl e, benzyl al cohol .
Preferabl e preservatives include, for exanple, paraoxybenzoic acid esters)
chl orobut anol , beTh# PECGSKS! asphendred aRcbhel mamte At beked | 2DAEE d
andsor bi ¢ acg% Bechebared £9tioxifAN Sd frv?:d wnlile £Xafpledspuldiigs and
ascorbi c aci By addr ng suspendi ng agents I ssolution ard

stabili zers, |1slotbauzaan;tnagemusrtprresewamay/@s ismba sod dirtom thhermrqmrmd of
t he present inventi on c n r. a 35 intravenous, subcutaneous or
i nt ranuscul af% _féb i*8n ﬂ%gﬁﬁf aﬁhﬁ%% 25 commonly known nethod. In
such cages, the conpound of the present invention can be freeze-dried as
necessary by a commonly known thod. .In adrgonr stratr .on to human for

exanpl e, the conp&@AROSRS K IdreddnS UIRGHE ot & &Y P 28driqry 1n the

presence of a base.

The "base" is exemplified by inorganic bases such as



5 admnistered orally or non-orally as such or as a pharnaceuti cal
conposition prepared by mxing it wth a pharnacol ogi cally accept abl e
carrier, excipient and diluent selected as appropriate. Such pharnpgmy@“gal
conpositions include oral 10 preparations (e. g., powders) granules,

capsul es, tablets), injections, drip infusions) external preparations (e.
g., nasal preparations, transdernmal preparations) and suppositories (e. g.,
rectal supposidfipak haginal, Chobbftke 19N pRl803nRLLARN 44N, be
produced by commonly known net hods 1 n conmon use for pharmaceutical meking
processes. Arpétgesiwmnncgahobater opotassbym hydreganpheboprepar snditime

conmpound of the,present invention.as.an agueous .inj.ectio | ong wmith

di spersi ng adef? ‘(’é%@?; ROk 89" l}%do]iﬁfﬁjecge W@&%H@%M&P’%&%aw% USA,
HCO 60 , prodsegsehby Dhkks Sheni gal srlothyibfinepahiephyiangegl ¥eel.,

car boxynet hyl cellul ose, sodium al gipnate), a preservative ée. g., met hyl

par aben,5 propyl pafbenoBRhz9f Bheohbr§e" ahsSi 8BPBAI 2i kY &demPleE. g.,

sodi um chl or i ge)r &R § ChpoSET §i £6! 12 Ghy£0Se) r8Ndt oL Bek o 23naRLELVES OF as
an oily injection in solution, suspension or enulsion in a vegetable oi
such as ol i vecampour@saY®Ioil, cottonseed oil or corn oil, propylene glyco

or the like. An orgl;preparatdon. I A a e
conmpound of the prgééﬁt |nJ§ﬁ¥}gﬁ%%§m§ﬁb ﬁﬁgﬁﬁ' ﬁﬁ%mégﬁgﬁhgghggsgﬁggpt
addi ti on of amexitipdehite (reagtiohact ose) sucrose, starch)) a disintegrant
(e. g9.,,5starch, c i r i 0. ch, g rahi c,
carboxy%%thyl ce|ﬁ%%%@é?g%éﬁﬁgﬁ%g%%nggfggoH@%gﬁ%gP8£§%?g%y?'tggbnggé), a
| ubricant (e.mgthanal c,etmaghesavomattarlbyéropatpenbyleng. gl penkef800) 35
and ot her addjty ere. essary, i h 2.3 JUL 2003 26

f or mul at ed pﬁ%%h%%§?b?ggﬁéyguéﬁﬁgggofét%éteggﬁétﬁﬁé,O%ﬂ?@%?%’dissolution or
sust ai ned reld&asetiylacebambiée y «nowh, nedhogen&beati hgdageatsoher (ehigs .,

pur pose i ncl , X op hy elLlu et hyl

el i ose. 5 Ao vl e i p BB QR UL OEh e epeCeb 't P2 e

pol yoxyes hyl ene gl podlreadweiedh &@empdra @it i68sueehubhbsatacetatso °c,
pht hal at e, hydroxypropyl net hyl cell ul ose phthal ate, hydrox~. ~net hyl

cel | ul ose acazaferakky Aees) tepRraiurg frodudelS By Fohe Corffiunyeacsimany;
qeLhacty! | ¢ Al A Wil bl COPAUYTEE pogpd. dves ( a . g [ron oxide
( titanium di oxide . For 7an enteric preparation, an internedi ate phase
may be provided between the enteric phase and the drug-containing phase for
t he purpose of, separati .of the t hases by a cq | y known nethod. 15
A ekt ernal depaniatbi cAf B0 THOHSEE Ry CONBOUAG b 195 ConBBURHCEE t h
presentad nvemy afeaast ing ok dmposedn (80l w it orah i ot v £08POSHhHPOANBY (AT ) .
comonl y known nethod. Such a solid co ?siéion is produced hy, for

exanpl e, powderin Ehélcc\EdTﬁﬁ) CWPPHégﬁg gddnfar e AT BRI SRR, PEA

m xture with Dxabwaxeaphedt K& egampdly Coy rd@slidplh 6£§468r-aluminum

m crocrystalline cellulose), a thickgnjn agent ge. ., hatural rubber,

cel | ul ose deriSAPRSMVeYLTEBrSPTROUNRS (VE I’sﬂ‘rgr?"]a\ﬁﬂn tlﬁ’égfaﬁﬂittriexlﬁga9t588h a
l'iquid conpositiomHe '"Woshech hmiepard et e £ONDOYOS, of o hexhpsent

i nventi on as an oiuy 25 or aqggous suspension in al npst the sane manner as
with t R inj diMSETYRh & By i Mediyds PhivgH i ShdPEiEs y ©4R - agfifofls or
oily gel , orsaamt3idi MBdludd tnese cahpositions may contain pH

regul ators (e. g., carbonic acid, phosphoric acid) citric acid,

hydr ochl ori ¢ aci d)TP€o@MemMMHy 8 okt 8e)Or B Gt EWRHRER & qent 'y Is about 1

par aoxybenzoiy, acid18st epserePhOi9babane! ondaizad kani1umichl Qi dgk ABAeOt her
additives. A suppository is produced by preparing the conpound of the
present invemi @empp oiVY) or aqueous solid, senmi-solid or liquid

conposi.tjon by a | vk e i for such
conposﬁﬁ ons incI3§§ﬂ@£§%%r?@gghéﬁgéﬁghﬁﬁkﬁﬁéﬂgﬁ%Lﬁ?iﬁ%&%ﬁggg?atty aci ds
(e.g. , cacanyidatacatiteapsdles g.prokdlcedf dym Pyhisgh e diedeiareomeary. ),, &admany
) ( noderate fat&y1§ﬁids (a. g. , MAYOL , produced by Dynam te Nobel
Conpany, GErﬁ§h§3f: d vegetable oils (e. g., sesane oil, soybean oil,
cottonseed oil). % q'f%%‘ésci €3 mpRGLYASe 'QruSé?gggeal?é’Sky&t%"l%’be°@',YCO'5

and propyl ene gl yco ases for aqueous gels I1nc or exanple, natural
rubbers, cel 'plﬂe%%aciﬁy Yébinvtee?r)_llaé{r'éﬁdre%)_bﬁﬁﬁrtsl ARd 2L1Y] 1 C 1 e ROLYBRT S-
10 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON The present’ invention is

herei nafter described in nore detail by neans of, but is not limted to,
the followi ng reference exanpl es, exanples, preparation exanples and
experinmental exanples. 15 1H NVR spectra are determ ned with

tetramethyl silane as the internal standard, using the Varian GEM NI 200 (
200 MHz ) spectroneter ) the JEOL LAMBDA 300 ( 300 MHz ) spectroneter or

AR A~ 7\ I\ NN R o o I o - o



20 weight. Yield indicates nol/nol The other synbols used herein have the
followng definitions: s: singlet d: doublet 25 t: triplet dt: double
triplet m multiplet br: broad TFA: trifluoroacetic acid 30 THF:
tetrahydrofuran Me: methyl Et: ethyl The term "room tenperature"?3ddi défes
the range fromabout 15 to 25 C, but is n?t to be construed as strictly 35
limtative. 13 JIil 1003 28 Exanpl es Reterence Exanple 1 Ethyl

2-am no- 4- e 5 (4 ni h t.hi.0 e-3 5 carboxylate Me COOEt g NH2
OZN A ni xt ur & nittH gp %E%Q%Jnéxfégqﬁmbf 195 mmol ), et hyl

cyanoacet ate ( 23The8cﬁcli95tﬁaﬁﬂhhl%eaEHEﬂh@Hl@@@QﬂiQeéc@ln% €&hBoud
nmol ) and acetic acid (9.1 , 159 mmol ) was heated on reflux for 24 hours

( with reanKH@ Whtéra%w%ﬁﬁk%%F%¢wQﬁEﬁP@%@ ek thcorblipih gomeanndt bF k- trap.
After cooling, theppeaghi,qp 6‘254}165 ‘6@1% gﬁ'&ﬁ?@l)r'agﬁdat%lﬂ? rge@gggﬁlepégssure
et we I

and the residue was partitioned oronet hane and aquéeous
sodi um bydr ogemtatboaat £ soiptunh. (Vihe agrdg&hiecoegénacaluasnuashedgent h

di h d d and. th I
AStilTed of | undGR PoltRant pP aosaRLat FRESPLETI S VER % R bk Gyt GFERE on

silica gel tmng&wet0|kheomm@mndpﬁThe oi | thus obtained was dissolved in 20

et hanol fol |l owed ddi ti on of s u 160 nmol and
di et hyl ani ne ( I6gé ﬁi ié’& ﬁme) arr’ri’(%r?esrﬁ%&gftﬁé?sﬁ&slgtr Peb3ttH0to 70

C for 2 hoursgp Abmaﬁncgahdu;lﬁdﬁédwaympdnhdngulve was concentrat ed under
reduced pressure to yield residue, which was partitioned between

di chl ot0et hane aﬁueaqaégmg025tsmgﬂumthyt@r bgensaabbnateowd| Ut 50THe,
organi c extract was shed with a%Feous sodi um chl goride solution and dried

(MyS04) and PRETEEPPEAIT R LEETATET Sof RPN Foducéd pr ST 82CHhn

resi due was ghmemakogkaphad @bosit lICagels tHh e the crude product, which
was recrystallized from 30 ether-hexane to give the title conpound as red

plates ( 22 . 2 g, 52a). 2 3J UL 2003 29 np: 168-170 C (recrystallized

fron1ether-hexanetomﬁb@m@nuab aagl si§sbmatea4hﬂéhguﬁ£f£b69&ybediﬁaf#(S)
Cal culated . 54.89 ; 4.61 ; Found . 54,83 ; 90 9. 09 1H NMR
(200N+&§ CDCT§?“§ oﬁ_%gpigﬁ$1qn qpop ppz§?c§yaéa%§+ﬁatlon distillation

and chromatography, etc.

When compound (I) is obtained in free form, it can be
converted to a salt by per se known methods or analogous
thereto. When compound (I) is obtained in salt form, it can

20 be converted to the free form or another salt by per se known
methods or analogous thereto.

Compound (I) may be a hydrate or a non-hydrate. The
hydrate is exemplified by monohydrate, sesquihydrate and
dihydrate.

25 When compound (I) is obtained as a mixture of optically
active configurations, it can be resolved into the (R}- and

(S)-forms by the conventional optical resolution techniques.
Compound(I)maybelabeledbyanisotope(e.g.,3H,14C,

355, etc.).
30
Compound (I) of the present invention (hereinafter also
referred to as "compound of the present invention") possesses
excellent GnRH-antagonizing activity and low toxicity. In
addition, it is excellent in oral absorbability, action

35 sustainability, stability and pharmacokinetics.



s 4.34 (2H, q, J=7.1Hz), 6.27 (2H, br) , 7.4E (2H, d) J=8.7Hz) , 8.23

( d, J=8.7Hz). IR (KBr) : 3446 ( 3324 ( 1667 , 1580) 1545 , 1506 ( 1491
( 1475 , 1410 10 1332 cm 1. Reference Exanple 2 UL.20
5- Met hyl - 6- (4-ni trophenyl ) - 3- phenyl t hi eno[ 2, 3 d] pyri m di ne- 2, 4( 1H,ZC4E\—|)J I'd (%e
M ONO2N/ \ g NO 15 To a sol uti on of jbhe conpound obtai ned in Reference
Exanple1(5.009,16.32mml in pyridine ( 30 nMl ) was added
phenyl isocyangt l; houkg.0 r t 45
C, the reaction m":'§<1t%luogglé warst %grﬁg&n%t%g égéﬁﬁcr@gducﬁeﬂ p%%@%?%aa%%%eg
resi due was dirssanted nivergtiltanelan( tGemke)f.orkeo btehlsﬁf&d]yuus@m \vias aachdetha280

sodi um net hoxi de (7, 86 40. 8D and the m xture was stirred at room
tenperature f\6r % hBl‘}F"?% Wﬂ@ﬁeym%%%ﬁ' P%7¢ ¢ 2RY d G825 TRAPLI s TR |
) was added aRfhdehe s V)erftoxetmfwgiré%mdméIéﬂ&ﬂoﬁf{r@aéeﬁgr gdeesdes

pressure. The residue was filtered, washed with water-ethanol, dried in
vacuo, &nd r depeidding 280N} DA ERAAIE horgpest h@lﬁﬁﬂﬁésc@h@d‘{m@wsﬁel | ow

P o o S Ty 0 o, At ST SRR 001

Found : 59 56 ecrtidn by (.tFGHRE HeNRRtOr3@0NMEgoniDNBG détiob:t@cong@ol 3H
. 7. 6 , d, J=8. 8Hz ) ( 8. 32 ( 2H,
d J 8 . 1’57135"‘ S(e"ggtd(r"ﬁﬂ) °3“"efﬁ%%5€§“§ 1715, 1657, 1593, 1510 cm 1.
Ref a ~: ence ExamMnadiam@le the compound of the present invention is
1-(2,6-0Difluoro z 5- et hyl - 6- (4- ni trophen 3phenyl t hi eno pyrim
ot e 304 1HESRT BRE RESTIRAR St e GHR S RS 8oBok Ot TORe RSP RSB S une
obt ai ned i n Refhereancd ely .Examlstat ilc T2ndelr g,utkerilidd camteri nbreast
N, N- di met hyl f or mani de 1.0 wer e add pot assi u ar bonat 19. 00 g,
- 138 ol ) SOPREE RS ERE Y T o X5 130 WS 5 CSE ST FFUBPEhensy
chl ori de (22146 tgxrothybdt ,nehdomatididdits mpﬁeu:ro&mss ptbered, almdromtrhea,
tenperature for 2 hours Thi.s reacti ncent r at ed.under

etneeq or esErpaens IRy pRRaPahE] A TASRE AR BRRRAL | BLGD1 3

chl or ofiérm amtcaqu@bascemnburrdchfothedq::senéemt oﬁnvéhelaquﬁsualbayese\ﬁ/ai
extracted vmthc for xtracts re ed .w t h_agueous
sodi um chl ori él)e @lé lIJ:tglggrlth 1(;3’ dtcrng @ﬁgg ona%%qa\%ss%%?%p% vvé S
distill ed of pregaencyedeagellapeessurans thhe ¥ bsn dye waseghiletratregr apbed.on

silica gel t?BLI ggﬂéggﬁbl Mf%g%%%ggtainlv gRtovell QW SN S 81209

930).

or female contraceptlve, or as a female ovulation inducer.

20 Based on its rebound effect after withdrawal, the compound
of the present invention can be used to treat infertility.

In addition, the compound of the present invention is

useful for regulation of animal estrous, improvement of meat
gquality and promotion of animal growth in the field of animal

25 husbandry. The compound of the present invention is also

useful as a fish spawning promoter.

The compound of the present invention can also be used

to suppress the transient rise in plasma testosterone
30 concentration (flare phenomenon) observed in administration
of a GnRH super-agonist such as leuprorelin acetate. The
compound of the present invention can be used in combination

with a8 GnRH super-agonist such as leuprorelin acetate,
gonadrelin, buserelin, triptorelin, goserelin, nafarelin,

35 histrelin, deslorelin, meterelin, lecirelin, and so forth.



El emrental analysis for C26H17N304SF2 C(o) H(a) N(o) Calculated . 61.78 ;
3.39 ; 8.31 5 Found . 61.67 ; 3.46 ; 8.21 1H NMR (300MHz, CDC13) 8: 2.57
(3H, s), 5.38 (2H, s), 6.94 ( 2H, d, J=8. 1Hz ) , 7 . 42-7 . 58 (1 BHUL r§03(
8. 29 ( 2H, d, J=8 . 8Hz ) IR (KBr): 1719, 1669, 1524, 1473 cm 1. 10
Reference Exanple 4 5-Brononethyl -1-(2, 6 fl uorobenzyl)-6-(4

ni trophenyl) - 3- phenyl t hi eno[ 2, 3-d] pyri m di ne-2,4(1H, 3Hdione Br ONON N O

0. 660 i ). NhEe b £0 TROAR R, B0 S g SELE rase Bemp! © 8 (90.34 0

a, a' - azobi si sobut yI'orist alse Hehelfi @ia D t@0Isewhe aospohhdrobertzepeetesdO )
was stirred at 85 C for, 3 hours. After 20 cool.i the reaction nlxtur was

washed with atfiERREE b dinMOoG s d gk FBWb&HB%&PPear(R@éGﬁHﬁB ChE-N

sol vent was tyfigfh dStiddad olef mendRhy rs%d'é%%@dPE%%ﬁn“éﬁonE“%h@%'tg!r}@1&@&
recrystallized fromethyl acetate to give the title conpound as yell

needi es g 80. zqrgior_n.s)mt)m%l R A10P®e 1P 28N T gAML NVR Y JDDMES tODEeR) c~- 417

2H, 538 3 Jil ~3 32 (2H,.1) J=8.| 7.29-7.58
EGH, ﬁ% t’bgf@%‘%ﬁ%)ag%“%ls %&FHQ %Pt%%%‘ 4 p@@;t:(%,)a 1721)

1680) 1524, 1473, ef anple 5
5-([\28enzy| k amlﬁ[{)HrrlE]t?tjhtl:(?a’%3 I\@SI; (g‘ldﬁ% enzy ‘s &%%ﬂ %pgnyl) 3-
phenyl t hi eno{ﬁﬁfﬂwaﬁ mlmmﬂrfdﬂdﬁi}‘ét?é‘ﬁoﬁh %vﬂ@@&@hi%&&&lo To a
solution of the cqﬂrH)ound obtai ned in Reference Exanple 4 (80.00 g, 0.119

mol) in N N- A dReMA fHHRAATe RB0 ¢ ) ometkeh Helderl etPEQ de 18 optdd§Ean ne
(27.00 0. smpi vl dr 10 fenauh-ihiy k8384 18afandrul- &&@aﬁ@hlz% h

i ce-coo |ng After 2 'hours of stirring at roomitenperature , reacti on
m xture was cOFRVEHT riAEPamF tHes resteRieomasairg iAtfgesl: bet ween et hyl

acetate and saturafed QGUeRMS e%%‘iiéﬁ&@’%b%gﬁncﬁéﬁ?E@Béds%%boi‘ncIQSes

aqueous | ayer was extracted 20 wth ethyl” acetate. The organic extracts
wer e combi ned &arfanidey (UWHS0£/9r iany ¢ e smﬁnﬂaﬂmers dikssplaednof f under

reduced press(,;x;@l oS SRS UE, VRS ENFR! G ARNEGENS! I Lompda Cogi Ve 2
yel | ow oi | 90 g, 100 ), which was recrystallized fromethyl acetate

to gi vdX he tMtIXaEYHBINd &< yel | ow

The "GnRH antagonistic peptide" mentioned above
includes non-oral GnRH antagonistic peptides such as
cetrorelix, ganirelix, abarelix, etc.

The "adrenal androgen production inhibitor" mentioned

20 above includes lyase (C17.20—lyase) inhibitors, etc.

The "protein kinase inhibitor" mentioned above includes
tyrosine kinase inhibitor, etc.

The "drugs for hormone therapy" includes antiestrogens,
progesterons (e.g., MPA, etc.), androgens, estrogens and

25 androgen antagonists, among others.

The "growth factor” may be any substance that promotes
proliferation of cells and generally includes peptides with
molecular weights not over 20,000 which express the action
at low concentrations through binding to receptors.

30 Specifically, there can be mentioned (1) EGF (epidermal
growth factor) or substances having the substantially the
same activity (e.g., EGF, heregulin (HER2 ligand), etc.), (2)
insulin or substances having substantially the same activity
(e.g., insulin, IGF (insulin-1like growth factor)-1, IGF-2,

35 etc.), (3) FGF (fibroblast growth factor) or substances



25 needl es. 2 3 JUL 2003 33 np: 173-174 C. El enental analysis for
C34H26N4A~4SF2~0. 5H20 C(% H(% N(% Calculated . 64.45 ; 4.29 ; 8.84 5
Found . 64.50 ; 4.24 ; 8.82 1HNWR ( 300MHz , CDC13 ) [ Free anldﬁjjmmgﬂa
31 ( 3H s ), 3. 60 ( 2H, s),3.96 (2H, s), 5.39 (2H, s), 6.95 (2H t,
J=8.2Hz)) 7.18-7.55 (11H) m, 8.02 (2H, d; J=9.0Hz), 8.26 (2H, d, J=9. C}t).
10 IR (KBr) [Hydrochloride] . 1719, 1678 1597, 1520 crn-1. Reference

Exanmpl e 6 6-(4-Am no he N—nethyL mn yl

1- (2, 6- di f | uBPYE&S, %yﬁt&%ﬁ%yhu o[sz"‘”ée APy i %E@Q %‘F(Cﬁ—l' 35 di one
~N O Me N HZNk@I*&t@rEdE/t'EQgﬁoﬁﬂh lﬂalcQ@J:Qf mtne(ﬁe@sew& tebd 2bwed flak tBef)er ence
Exanple 5 ( 3 ) in formc acid ( 30 ) were added 20

1M hydr ogen Eﬁlerllodee§6+ Ut |661r¢ {‘h) ether qu‘ﬂth £agtorsa(e 49 mmbISF beelanvs
pal | adi um Onsccgwa%t(l%%o FEDE o)L, hglybe (@) dibp AN y(dr ogenat i on was

carried out under atnospheric condition n1tenperature wi th const ant
stirring for(ZnN@aﬂguKmmfﬂkeaﬁﬁidmaﬂmﬂtﬂn@u@h;ﬁadtankMiHBGbugh Celite and
the filtrate 25 was concentrated under_ reduced presEgSnd The resi due was

2 3 JuL 2003‘@4a6§:1ﬁtt'|d&¥éd’e§et9%é’r’fhdu LRt n& et EanffRE B ueous
spdlun1hydro§ %%%b %E%r §JUt%% a%ueo%%_kg er was extracted with

di chl or onet hadhé and e orgdri C extrac )i ned and dried (MS04)
The sol vent was thm dgsbwkhefhdt of frece@penrmedonedoneessis e mHEebeeshgue

was chromat ogr aphed on S|I|ca el to give the t|tIe C ound_as white
Crystal o (2 AECRDtERRabABLE S0 maled sHichBReurh ding S o LPGAading ECF
C34+2BNG02SF 220 e ACRE! 1hr2lde] 130 rEChptder) MieA) Caluiatietiec e 9.1, 5. 03 |
8.96 Found . 66.93 ; 4.94 ; 8.67_1H NVR ( 300MHz CDC13 ) h: 2. 05 ( 3H, s

) , 3. 56 (ipguldn) recgptogz2, 3fF mEFePtogy( FGF g)eC@thlm ESGF 6. 70( 2H,
d, J=8.8Hz), r&5e6t88-6. 94kH, m, 7.21-7.31(8H m), 7.41-7.53(5H, m. IR

(KBr): 1715) 1657 1628 1537 cm 1.
The drug antagonizing said growth factor includes

herceptin (anti-HER2 receptor antibody), among others.
15 The drug antagonizing said growth factor or growth
factor receptor includes herbimycin, PD153035 [e.g., Science,
265 (5175) pl0o93, (1994)]1, etc. can be mentioned.
As a further class of drugs antagonizing said growth
factor or growth factor receptor includes HER2 antagonists.
20 The HER2 antagonist may be any substance that inhibits the
activity of HER2 (e.g., phosphorylating activity), thus
including an antibody, a low-molecular compound (synthetic
or natural product), an antisense, an HER2 ligand, heregulin,
and any of them as partially modified or mutated in structure.
25 Moreover, it may be a substance which inhibits HER2 activity
by antagonizing HERZ receptor (e.g. HER2Z receptor antibody).
The low molecular compound having HER2 antagonizing activity
includes, for example, the compounds described in WO 98/03505,
namely 1-[3-[4-[2-((E)-2-phenylethenyl)-4-
30 oxazolylmethoxy]phenyllpropyl]-1,2,4-triazole and so on.
For prostatic hypertrophy, examples of such combination
includes the compound of the present invention in combination

with the GnRH super-agonist, androgen antagonist,
antiestrogen, GnRH antagonistic peptide, a-reductase

35 inhibitor, a-receptor inhibitor, aromatase inhibitor,



Ref erence Exanple 7 5-Chloronethyl-1-(2,6-dif |uorobenzyl)-6-[4-(3 20

nmet hoxyur ei do) phenyl ] - 3- phenyl t hi eno[ 2, 3-d] pyri m di ne2, 4(1H, 3H)-dione ¢ H ~
~~NMO- N~ NS-NOi HOF F To a solution of the Exanple Conp ggﬂpzmﬁ

1 described below ( 2. 00 g, 3. 00 mmol ) in tetrahydrofuran (

was added 25 1-chloroethyl chloroformate,;0.42 m, 3.89 mnmol) at -78C. The
reaction mxture was allowed to warmto roon1tenperature 2 3 JUL 2003 35
the m xture was stirred for 2 hours. This reaction mxture_was partitioned

bet ween chl orloHoMHSHRKERTRIRET sERIYAT QIR T tlel ot Rt F &R ad@rehelaqueous

| ayer was extagp(ﬁt r.Qf e gﬁ; I;
w t h aqueous (&%%tgﬁldggt é)%sg ngggn?}ﬁ{” %Og%%oé:qm Eﬁ&he sonent
was distill edsmffontider reduced pressure. The residue was chronatographed

on silica gel to ve t he t|tJe conpound as ite powder (1.68 :
217210 C 10 1H+ 151C GBS o ckuplenroP 3ECh danginft ot L 57"

(2H) s) 5 6. 94Lr(c'4hhdés thé—@or@;ﬂiﬂnd b£1nd bHe sen) ifved®t lo®an( ddkbiAkeibR
(KBr): 1717, 1671, 1628, 1541) 1508, 1473 cm 1. FAB-NMass nfz 583( MH)+ Z5

Ref er ence Exafigite ﬂxﬁqﬁﬁt%ﬂ??ﬁﬂﬁﬂﬁﬂkﬁEﬁn%ﬂ¢ﬁﬁﬁ¢¢l¢&ﬁ%ﬁ%%h%tExanple 6 as a
starting mat I to 8-3
& @les iy P EH%BQhB@E%EE@E@ 5 e Z%rd\lcbaed B%F

were obtained In the sane manner 0 Exanpl es el ow.

Ref er ence Ex&®3i@&nGshigouRGPNOINYSin, EFPIALOMe ¢ N SnRHNantagppietEc

Yield: 64~ peptide, aromatase inhibitor, 17f-hydroxysteroid

10 dehydrogenase inhibitor, adrenal androgen production
inhibitor, phosphorylase inhibitor, drug for hormone therapy
such as estrogens (e.g., DSB, EMP, etc.), androgen antagonist
(e.g., CMA. etc.), drug antagonizing growth factor or its
receptor, and so forth.

15 For breast cancer, examples of such combination includes
the compound of the present invention in combination with the
GnRH super-agonist, chemotherapeutic agent (e.g.,
cyclophosphamide, 5-FU, UFT, methotrexate, adriamycin,
mitomycin C, mitoxantrone, etc.). GnRH antagonistic peptide,

20 aromatase inhibitor, adrenal androgen production inhibitor,
phosphorylase inhibitor, drug for hormone therapy such as
antiestrogen (e.g., tamoxifen, etc.), progesterons (e.g.,
MPA, etc.), androgens, estrogens, etc., drug antagonizing
growth factor or its receptor, and so forth.

25 When the compound of the present invention is used as
a prophylactic and/or therapeutic agent for the above-
mentioned diseases or used in the filed of animal husbandry
or fishery, it can be administered orally or non-orally, as
formulated with a pharmaceutically acceptable carrier,

30 normally in the form of solid preparations such as tablets,
capsules, granules and powders for oral administration,_or
in the form of intravenous, subcutaneous, intramuscular or
other injections, suppositories or sublingual tablets for

non-oral administration. It may also be sublingually,

35 subcutaneously, intramuscularly or otherwise administered in



2 3 JUL 2003 36 np: 190-194 C. Reference Exanple Conpound No. 8-2: Hcl ,N O
M H~ / ~NONNOHOFS5Yield: 91~ np: 210-215 C. Reference i?gﬁple
Cormpound No. 8-3: / \ HO ,NOM H~~/ N M-S02 NN S-N~O H 0 2 @003
Yield: 82~ np: 254-257 C. Reference Exanple 9 Ethyl

2- et hoxycar bonyl am no- 4- met hyl - 5- (4 15 ni44 ophenyl )t hi ophene- 3-car boxyl ate
2 3 JUL 2003 37 Nle COOEt g NHCOOEt 02N The conpound obtai ned in Reference

Exanple 1 (5Q | .63 mml ) was.dissolyed in tol uene (9 f.ol | owed by
T Tl on of _dtiEed o7of BvnbeLiga ot eTSe ¥R pE R auiitsl O skl L
m xture was headedt andercreidpeafay ebchoupepeAtiiay 60 it o R veatt§ on

m xture was concentrated under reduced pressure. The residue was

chr omat ogr apfetP i 5id9ea Fo¥- tBeynt @ngnsepfifdvésimpodHgadd opelanslv powder
(90 nog, 79-) .; . < T ldd Z t sl - 10
1H NVR (200M4lzr{%<ﬁjc' él% o %lsﬁ%ﬁﬁtﬁdﬁz‘%%@‘? t4?3)2/15( 3 ?%&J@QEHZE)[?
2.42 (38, s),o0fipBarpakeudicdihtdPdnatai@9: k2HA of ag+tiveHa)gradbent 2/ c d,

J=9. Oz, 8'-éffgidé%eJfg'ggg)Sué§%g§ é%kaiﬁltation. For use in the
treatment of the above-described sex hormone-dependent
cancers (e.g., prostatic cancer, uterine cancer, breast
cancer, pituitary tumor), prostatic hypertrophy,

10 hysteromyoma, endometriosis, precocious puberty etc., daily
dose is normally about 0.01 to 30 mg, preferably about 0.02
to 10 mg, and more preferably 0.1 to 10 mg, especially
preferably 0.1 to 5 mg per kg weight of mammal, normally in
1l to 4 divided dosages.

15 The above doses are applicable to the use of the compound
of the present invention in the field of animal husbandry or
fishery. Daily dose is about 0.01 to 30 mg, preferably about
0.1 to 10 mg, per kg weight of subject organism, normally in
1l to 3 divided dosages.

20 In the pharmaceutical composition of the present
invention, the amount of compound (I) is0.01 to 100 % by weight

or so of the total weight of the composition.

The above pharmaceutically acceptable carriers are
25 various organic or inorganic carrier substances in common use
as pharmaceutical materials, including excipients,
lubricants, binders and disintegrants for solid preparations,
and solvents, dissolution aids, suspending agents,
isotonizing agents, buffers and socothing agents for liquid
30 preparations. Other pharmaceutical additives such as
preservatives, antioxidants, coloring agents and sweetening
agents may be used as necessary.
Preferable excipients include, for example, lactose,
sucrose, D-mannitol, starch, crystalline cellulose and light

35 silicic anhydride. Preferable lubricants include, for



IR (KBr): 1740, 1665, 1597, 1557, 1533, 1516, 1352,1257 cm 1. 15 Reference
Exanpl e 10 Et hyl

2-[N- (2, 6-di fl uorobenzyl ) - Net hoxycar bonyl ani no] - 4- met hyl - 5- (4- ni txDglileph ) t
hi ophene3-car boxyl ate Me COCEt ,COCEt ~S N 02N 20 To a solution of the
conpound obtained in Ref erence Exanple $4(490 rng, 1.30 nol) in

N, N-di net hyl formam de (20 m ) were added potassium carbonate (196 ny, 1.42

nol) , potass] i ggll L sdifLuor nzyl

chl ori de ZW 2’08@5%28%%%3 gngea’]zaﬁ% %???ﬁgngtt@ﬁgh?ﬁ%kt S%tei%wa%)shdsti rred
at room t enpera@tiuriid brsid iaur sPréfiesabéachindens xinebudas fonesnimpdieed and
t he residue massgartilionngfgageen chl or of orm and agugoua s%dLunlchIoride
sol ution. Th& 5 StieotR® |55kt UHRAEE ext YA B WP T ASRRAF 6P Gf ot FHE r or gani ¢
extracts wer e, vietyieeh ESNEh s |t hyAGeauE oxdind sl @dide 19y ditsinen and
dried (MyS04) and the s%went was di stiyl | ed of f_under l-‘rs'}(;lduced pressure. The

resi due Snas G OMHEITBHFRPHR! BICRE 1 | FXede@radhe e HnorPrnss pbaeierdeo
obt ai ned was llai z m i j t S
Ol Tow powaer S PEARB1 £E0aE LM R e Ly 0 e e e R TS S aR A i o)
b: 1.15-1.35q@Hulgse xar{BH) @Yossliirgced 20axmedloFe 408Fup28nds), 6. 86

(2H, t, J=7. 7 7 , 7. =8,,8H2).. . 8. 2H, d)
TR (ker): Erepoihr SR Fritgd dodil, T pLskebare ARk, sBeliakl ™)
Et hyl 4- br ontiwet bykmnRlpN-y2f 6x didr fogeobéanyl §1d@fol, propylene glycol,

et hoxycar bonyl am noj- 5-(4-ni t raphenyd )t hi o ne- [ | at.e Br t
“oo0e) 18 N IR 445 S S bl Rina ohtSrGADLR RePEPAREEC
Exanpl e 25 1@&i(@0 inc3YiéH4 it )exdhprongsalcee thyl eee (F1ly¥6ol, BBofHlenk),

sy L SL AL UAR AR, ol ol andapapen [etrachiorl e
m xture was wasisethiwidniedareouscholesterol, triethanolamine, sodium
carbonate and sodium citrate. Preferable suspending agents

15 include, for example, surfactants such as
stearyltriethanolamine, sodium lauryl sulfate,
laurylaminopropionic acid, lecithin, benzalkonium chloride,
benzethonium chloride and monostearic glycerol; and
hydrophilic polymers such as polyvinyl alcohol,

20 polyvinylpyrrolidone, carboxymethyl cellulose sodium,
methyl cellulose, hydroxymethyl cellulose, hydroxyethyl
cellulose and hydroxypropyl cellulose. Preferable
isotonizing agents include, for example, sodium chloride,
glycerol and D-mannitel. Preferable buffers include, for

25 example, buffer solutions of pﬁosphates, acetates,
carbonates, citrates etc. Preferable soothing agents
include, for example, benzyl alcohol. Preferable
preservatives include, for example, paraoxybenzoic acid
esters, chlorobutanol, benzyl alcohol, phenethyl alcohol,

30 dehydroacetic acid and sorbic acid. Preferable antioxidants
include, for example, sulfites and ascorbic acid.

By adding suspending agents, dissolution aids,
stabilizers, isotonizing agents, preservatives, and so forth,
the compound of the present invention can be prepared as an

35 intravenous, subcutaneous or intramuscular injection by a



2 3 JUL 2003 39 sodiumchloride solution and dried (MyS04) and the sol vent
was distilled off under reduced pressure. The residue was chromat ographed
on silica gel to give the title conpound as am)rphous powder (2329 JUlO[gﬂ{b
5 nmp: 105-108 C. 1H NWR (300MHz, CDC13) b: 1.15-1.39 (6H, m, 4.0

(4H, m, 4.71 (2H, s), 4.99 (2H) s}, ?5(2H) t, J=7.8Hz)) 7.22- 7.32 (1H,
m, 7.72 (2H, d, J=8.0Hz), 8.32 (2H, d 80—|z) 10 IR (KBr): 1725) 1628,

1522, 1475, 1379, C FAB- m z 582 M) - Ref erence _EX e 12
Erhyl 4 (N OO e e ny £ 50PN (35815 the. combouna oF Ehe

di f | uor obenzypeddrat hoxygariRonyd 41 s ] £ fed AN ¢ F o e | ) & bd 9phepen 3- gar boxyl
ate COCEt Me ~ ~ ,COOEt SANON ~ F F To a solution of the conpound

obt ai ned i n REMECEHde krews figihed.l (2 @dgindsAZ apmismn) ton humans, for
N, N- di met hyl f | 90
S g s ST PR

ice coolsi ng, aalmintm;e:emad wra Mgs ot irarecbatl Inoas tengderat e dor 3 hours .

This reaction_m xture was .concentrated and the si due was partitioned
et ween ot hy PRAZHERSG et 1o SR SRR W HYF Ao ar Boha: 8

sol ution. Th@h&&ﬁ%@i&dg&)&ﬂll\ﬁﬂac@ébta@u@d:ﬂtti:f\eﬁl féwclqﬁleirﬂi andlaelaeganic
extracts were 3 JUL 2003 40 conbined and dried (MgS04 ) and the sol vent
was distill e&"&fel‘;te@n(?e“r APERTEEd Ar%essure. The residue was chronat ogr aphed

on silica gel to gus tﬂmﬁmdd@@l%wp%@%mdwm&md@ orallg1 4899 . 5
1H NVR (300MHz, CDC13) b: 1.18-1.44 (6H, m, 1,95 (3H, s

2
3.70 (30, s)PIersEations 4f-9ny, PBWéSrEZI—Eréljml%SSOCTQFPlﬁ I gﬂl‘;}f

7.10-7.27 (6H g@otanE},Z (@Hp Al ddF) e:xdedhdi2 rébar]ar&&l-g)(elg
(KBr)1719, 162 1597) 1522, 1473, 1402, 1377) 1348 cm1 10 Ref er ence
Exanpl e 13 nasal preparatlons transdermal preparations) and

suppositories (e.g., rectal suppositories, vaginal
suppositories).
15 These preparations can be produced by commonly known
methods in common use for pharmaceutical making processes.
An injection can be produced by, for example, preparing
the compound of the present invention as an aqueous injection
along with a dispersing agent (e.g., Tween 80, produced by
20 Atlas Powder Company, USA, HCQO 60, produced by Nikko Chemicals
Co., Ltd., polyethy;ene glycol, carboxymethyl cellulose,
sodium alginate), a preservative (e.g., methyl paraben,
propyl paraben, benzyl alcochol), an isotonizing agent (e.g..,
sodium chloride, mannitol, sorbitol, glucose) and other
25 additives, or as an oily injection in solution, suspension
or emulsion in a vegetable 0il such as olive 0il, sesame oil,
cottonseed oil or corn oil, propylene glycol or the like.
An oral preparation can be produced by formulating the
compound of the present invention by a commonly known method
30 after addition of an excipient (e.g., lactose, sucrose,
starch), a disintegrant (e.g., starch, calcium carbonate),
a binder (e.g., starch, gum arabic, carboxymethyl cellulose,
polyvinylpyrrolidone, hydroxypropyl cellulose), a lubricant
(e.g., talc, magnesium stearate, polyethylene glycol 6000)

35 and other additives, and, where necessary, coating the



Et hyl

5- (4- am nophenyl ) - 4- ( N- benzyl - Nmet hyl am nonet hyl ) -2-[ N- (2, 6-di fl uor obenzyl)
- Net hoxycar bonyl am no] t hi ophene- 3- car boxyl ate N COOEt , COCEt SAN ?I}I LFZUéF
F To a solution of the conpound obtained in Reference Exanple 12 81

, 16 . 03 mmol ) in formc acid ( 100 m ) were added 1M HCl solution in
ether (48 nl, 48 mml) and 10% 20 pal | ad“8m on- car bon (1000 nmg) with

i ce-cooling, and hydrogenation was carried out under atnospheric conditions
at room t enp&iamiria PEORBEILST OX THIS PHERESROME MaGtama sk o .i Endeadoni t h

the aid of angd dhe f cg‘é%e r t&ﬁ, b c sure.
The resi dueo\e/éassts%g' paroh ?Foénltha% %et %/e&?rs]elge B& 8 t hane %c]l{ gg%uﬁgfcgg%s
aqueous sodi Lﬂndtyadrg)wmﬁb(ﬁm:t etsid mumpsarndmlmdaquﬁonsekamplewas
extracted w i chl oro ne. ani c extracts "2 3 JUL 2003 41
conbi ned and%ﬁ’qdé)d{ (Wt? a{rli’a”t hce%sjb J33 e Yol s??lrre{joﬁ?f under reduced
pressur &  They@EsxduR thgs Sy ammm@dp}ea @ellabogbye the title
conmpound as white am)rphous powder_ (7.9 830). 5 1H NWVR (300MHz, CDC13)

8: 1.15-1.31 REoxethyigne B4yl 3TweeZ¥L §0 pfrwlgnic P68 gsceliplose) | 3

79 ( 2H, o 4 1667+
R (ngce'ta{£ %99?(%%&2 r(7 16@8r B é‘%]tlﬁigge@fél?lg’%ngﬁtﬁglg% i

Ref er ence EXMr@xmmeEﬁh)u cellulose acetate succinate, Eudragit

4- (N- benzyl r f ARPY\: r.bonyl
am( noj - 5- %/4 (I\(j_ ?u%?&%ﬁéﬁ%?ﬁ?h Iﬁnegg} Slln%g?l )% Iét(:)eaﬁlli%t}¥§gcl ~y
, COCEt 19 HN /aCLd @FOJ-—N%UEHQ d?{E.!_S(Foga sigtant pyhdef thearbapddndidst)ai ned
in Reference a 20
m ) was addeF?iﬁrl et n&%g%cngreg)a%f(trﬁjon B%Qrgﬂ(%?r}eaf%pl cé’ll%o%n;ﬁél Q%o(

sol ution was ragdddieN, Retwarbohprdenicdazobkase. a9 Lige gdmgersowh@imwet h

| ce-cool i ng, Eg{é%et %rﬁﬁ&“? §eabk°%ga£9t%£”bk0tf18°ghbe 9&@&“59 gnd

stirred for ours |on m xture was i ce-cool agal n and - were
added 0 net h)ﬂdﬂytﬂmdwykammemlmhl oride (1.27 g) 15.2 mmol),
triet h3i| am ne ( 2 An gx%rna%sbre amlo)\ @a{}gb@ g%a&%%t B?ngorﬁ%éléx% 25

This réaction m xture was a towarmto ro mterrpera ure st|?red
for 3 hours. thsi sompaerd Of #ibet DFeskag invention as a solid, semi-solid

or liquid composition by a commonly known method. Such a
solid composition is produced by, for example, powdering the
compound of the present invention as such or in mixture with
20 an excipient (e.g., glycol, mannitel, starch,
microcrystalline cellulose), a thickening agent (e.g.,
natural rubber, cellulose derivative, acrylic acid polymerx)
and other additives. Such a liguid composition is produced
by preparing the compound of the present invention as an oily
25 or agueous suspension in almost the same manner as with the
injection. The semi-solid composition is preferably an
aqueous or oily gel, or an ointment. All these compositions
may contain pH regulators (e.g., carbonic acid, phosphoric
acid, citric acid, hydrochloric acid, sodium hydroxide),
30 preservatives (e.g., paraoxybenzoic acid esters,
chlorobutanol, benzalkonium chloride) and other additives.
A suppository is produced by preparing the compound of
the present invention as an oily or agueous solid, semi-solid
or liquid composition by a commonly known method. Useful oily

35 bases for such compositions include glycerides of higher



partitioned between chl orof ormand aqueous sodium 2 3 JUL 2003 42

hydr ogencar bonat e sol uti on and the aqueous | ayer was extracted with

chl oroform The organic extracts were conbi ned, washed\Mtrlaqueddsﬂ&owMMn
chloride solution and dried (MgSO4 ) , and the solvent was distilled off
under reduced 5 pressure . The residue was, chrornatographed on silica gel
to give the title conpound as |ight-yell ow anor phous powder (0.93 g, 92%.
1H NVR (300MHz, CDC13). b; 1.16 (3H, ég$s)h 1.29 (3H, t% Jz%.lk&&, 1.91 (3H
s), 3.22 (2HEAHLY 3CETENE - By, CaCaP(BIL - 1 1E8DFOLlsy brequpedhy gynamite 4
21 ( 2H d, {mphel éB‘%plmX %ern%y@ 2hbagrhte iait-t);gcﬁdgﬂ)e.tg. Jmt 8o (
7.12-7 .32 ( 6H, m ( 7.40 ( 2H, d," J=8. 6Hz ) , 7.53 (2H, d, J=8.6Hz),
7.62(1H, s). prRAWEJ by3BpoampgeNougl Fommagy . BYManya28rni4y8get4®decm 1.
15 Ref erence le 15 . . .

4 (N Bangyl - KA T noretin 122 | LR 19 bt CBRRSSRTRE cPibhycar bonyl a
m no] - 55[ 4- ( netcharsy brekedo) pdingd | tthirophenpi 8- qas by erae iogd e QGO NE ~
~COOEt SAN HN HN MO~ O F 20 To_a sol ytion of the canpoun %ggai ed in

Ref erence Ex&ZMOPY €L HYYCAly Bages %grm’?&ue)ouish géﬂ‘ﬁaﬁﬂ’lcq(u 2 1gmfrl ) was
added a sol uteixempafe 2Maatiaimdysard decd M yBses decBratived, 74ippnl ). This
reaction mxture was stirred at roomtenperature 25 for 1 hour and at 55 C
for a furthePolg™dif £1¢ AYRL ISRy PoYHeeTacti on mi xture was
neutralized with 2N-hydrochloric acid and partitioned between ethyl acetate
and saturated 2 3 JUL 2003 43 aqueous sodi um hydr ogencar bonate sol uti on.

The aqd€ous BEpdr MpEE SR AR NG PUER HHE BB BION heor gani ¢ extracts

were combi ned, washed gl ndqURQNA+$8H1 LY O L 50 1adlsic@ vl 14 g de
(MyS04) and the solvent was distilled off under 5 reduced pressure. The

resi due was ERitaddt SYr &FREFE A silutcad a0t o igiiteed Hee ¢ i the EdhpouhbTdas

col orl ess amplaeiss ROWIRIMH{1QR 073 BmAE , ﬁ@ﬂﬂ?ﬁﬁﬁﬂorﬁf@lé@ﬁeé Odna
C32H32r ~406SF2 C(%9 H(% N(% 10 Calculated . 60.18 ; 5.057 8.77
experimental examples.

15 14-NMR spectra are determined with tetramethylsilane as
the internal standard, using the Varian GEMINI 200 (200 MHz)
spectrometér, the JEOL LAMBDA 300 (300 MHz) spectrometer or
the Bruker AM500 (500 MHz ) spectrometer; all d values are shown
in ppm. Unless otherwise specifically indicated, "%" is by

20 weight. Yield indicates mol/mol %.

The other symbols used herein have the following
definitions:
s: singlet
d: doublet
25 t: triplet
dt: double triplet
m: multiplet
br: broad

TFA: trifluoroacetic acid

30 THF: tetrahydrofuran
Me: methyl
Et: ethyl

The term "room temperature" indicates the range from
about 15 to 25 °C, but is not to be construed as strictly

35 limitative.



Found . 60.00 , 5.18 , 8.83 1HNWR ( 200MHz , CDC13 ) b: 1 . O-1 . 35 ( 3H,
br s) , 2. 16 ( 3H, s ) 3.84 (3H, s)) 3.84 (2H, s), 3.88 (2H, .8) v, -
4.10-4.30 (2H, br s), 6.77 (2H, t), 6.70-6.85 (1H, br s)) 7.15-7.0353{g/l
m, 15 7.58 (2H, d. J=B.OHz), 7.50-7.65 (1H, br s), 7.90-8.00 (1H, br s).
Ref erence Exanple 16 4-(N- Benzyl - N-net hyl am nonethyl )-2-[N- (2,6 20 dif

| uor obenzyl ) - N- et hoxycar bonyl am no] - 3- (4net hoxynet hoxyphenyl am nocar bonyl ) -
5-[ 4- (3met hoxyur ei do) phenyl ]t hi ophene 0-Me O~ ONH Me ~ ~ ~~00Et ~ SAN HN
~FHN,0O0 M F 25 To a solution of the conpound obtained in Reference 2
3 JUuL 208 4éxg%§qgge 15 ( 0. 80 g, 1. 23 mol ) , triethylamne ( O .
88 mM , 6 . 31 mml) and 4-rnet hoxynet hoxyaniline (0.96 g, 6.27 mol) in

di chl or onet hRaéefescal Exampladded benzotriazol -1

yl oxytripyrrolidi sphapi.um _hexaf rephgsphate (PyB 5 (0. 72 9, Z
> 38 mol ) with ?ggggogl ?ﬁé“?” ?hg%r‘ﬁlhg’gu e%a&%ﬁ%ﬁ?é%@%éﬁl’t%%%h
tenperasure aadbskiylaed for 14 hours . This reaction m xture was
partitioned between chl orof ormand saturated agueous sodi um

hydr ogencar bonate sol ution and the aqueoWs, | ay S extracted with
chloroform The organic 10 extracts were c fnned, washed w th aqueous

sodi um chl ori de solution and dried 4) (fand\.t he sol vent was distilled
of f under reduced pressure. The r esf/due was shr onet ogr aphed on silica gel
to give the title conpound as IQ8nt - ow anor phous powder (0.82 g, 93-~).
15 1H NWMR (300MHz, CDC13) S: 1.21 (3H, br s), 2.07 (3H, br s), 3.20 (2H,

s), 3.47 (3H) s)) 3.68 (2H, s), 3.83 (3H, s), 4.24 (2H) brs), 5.07 (2H,
brs), 5.13 (2H, s),_6.75 (2 ,_J=7.9Hz 6 ..93 ( , . d, J=9 . ) (7.
12-7. 18 ( 3H, n))‘,m%x.t‘é%‘igfk% }2?3“3(*‘&‘???‘“?'%3“7‘?%0"(‘%%gg;o\lig.]é%)“)f“%;fm ( 2H,
d, J=8.5H2))ethod d¢fdfjosdet2fe [((RI.KBYy) 1932801 )294RAmohikm, adétiZye 7( 28,
1598, 4504, 1520) B0 AAT3emL EELULTEG DA Sud]) B heatea on

et hoxycar bonytamirdjor 20N ¢ 2r T WAy eEhyV ) r divet thed prodacedt tiytdudh (theai t rop

henyl)thlOph?Q&é%iggkggﬁyg%k%n-Starktrap. After cooling, the reaction

mixture was concentrated under reduced pressure and the

residue was partitioned between dichloromethane and aqueous
15 sodium hydrogencarbonate solution. The organic extract was

washed with agqueous sodium chloride solution and dried

(Mgs0O4) and the solvent was distilled off under reduced

pressure. The residue was chromatographed on silica gel to
give oil compound. The o0il thus obtained was dissolved in
20 ethanol followed by addition of sulfur (5.0 g, 160 mmol) and
diethylamine (16.0 ml, 160 mmol), and the mixture was stirred
at 60 to 70° C for 2 hours. After cooling, the reactionmixture
was concentrated under reduced pressure to yield residue,
which was partitioned between dichloromethane and agueous
25 sodium hydrogencarbonate solution. The organic extract was
washed with agqueous sodium chloride solution and dried

(Mgs0O,4) and the solvent was distilled off under reduced

pressure. The residue was chromatographed on silica gel to
give the crude product, which was recrystallized from

30 ether-hexane to give the title compound as red plates (22.2
g, 52%).



2 3 JUL 2003 45 MO COCEt M2 ~ ~ ~~OCEt ON ~ F F To a solution of the
conpound obtained in Reference Exanple 11 (12.82 g, 22.0 mmol) et hy|
diisopropylamne (7.7 5 m) 44.2 mol) and N (2-net hoxyet hyl) net ELMHﬂm@
(3.5 mM, 32 . 6 nmol ) in ethyl acetate ( 120 m ) was added. The m xture
was stirred for 20 hours at roomtenperatyre. This reaction mxture was
partitioned between ethyl acetate and saturated sodi um hydrogencarbonate
solution and the aqueous |ayer was 10 extracted with ethyl acetate. The
organi c extr@éﬁslﬁgré7@bnﬁiﬁ€&FrW&§ﬁédMHQQ1Qﬁﬂﬂaﬁkﬁ%RRHQﬁﬁWﬁﬂoride

sol ution and.dr] ol,ye distilled off under reduced
pressure. ThggFggﬂéégb%%él ﬁﬂ%kﬁ%%#%bﬁgbﬂ%ﬁygflica gel to give the title
conpound as a brown oil (10.%7(g, 7§~X% 15N1H3NNR (300MHz, CDC13) [Free
amine) 8: 1.16-1.38 (6H m, 2.0§ (3H, 3), 2.3% (2H, t, J=6.0Hz), 3.28 (3H,
s), 3.36 (2Hcaflchlated :OHz 54.(89.;: 68.§12H)9s1y , 4.09-4 .32 ( 4H m , 5.
01 ( 2H. s ).6.8 2H, t, IS I\ H), 7. 21-7.32. (1H m, 7.70 (2H, d
J:8.7Ft§, 8.59“F§F§ d, J:8.f§£)g¥20'ﬁﬁ%%KBﬁ£fo 984, 1725, 1628) 1597, 1520,
1473 cm 1 FABgM ( Raf seren nple 18

1-(2,6-D'fluong§§zy ?9 -N ?ﬁ@?hgkygfﬁglfﬁﬁ'Z%' 387.102), 2.40 (3,

met hyl am nongt hy, , 4= r gegh edd n 6 i thpphenylg) t-hieno[ 2, 3
-d]pyrinidiHE)ngiafﬁgﬁﬂﬁ%ignz'thq3q%€%ygggﬁnﬁ%yhggﬂ%(0}? %:%wg)jnggﬁ N O
F F To a sol 8t28n(@H.34. 4=fettidlenedi oxyaniline ( 3.30 g, 24 . 3 mol) in
t ol uene (80 ) a uti 0 5 i et | ymid u | oride
i n hexane (2%2(%,) 2§qg%n’?r%??i Wltsﬁqi'g%?%%b%isﬁwé.' %]‘?62 2‘?‘)% Ulrieqlf\}lldswgf%?r'red
for 1 hgur, Whkh ikge-1cooling. To this reaction mxture was added a sol ution
of the conmpound obtained in Reference Exanple 17 ( 2. 20 g, 3 . 70 nmol )
intoluene ( 30 M ) , and the mxture was stirred f or 20 10 hours at room
t enperat ure. T?is reac '%H] 1 Xxture was poured into ice-water, and
partitioned BECREER eth?i dcétdte and saturated sodi um hydr ogencar bonat e
sol ution. The aquéetie thyyers wWais- rexdincgteady W 13- @idyyldoedmi 2, 3Fhe organi c
extracts were.conhin S i ueous sodi um chl oride solution 15 and
dried (Nazsogﬂpgﬁ&mﬁﬁghg%%vgﬁﬁjﬁgébﬁTs(?rﬁed of f under reduced pressure.
The resi due was chromat ographed on silica gel to gi t he crude product |,
which was recrystallized fromethyl acetate-h§ pi ve the title
conpound as brown crystals (0.60 g ) i ol 02 C. El enent al

anal ysis for C31H26N407SF2 A § . 58.49 ; 4.12 ; 8.80
Found . 58.50 ; 3.91 ; 8.61 25 IN-NMR ( %PClS ) [ Free amne ] 8:

2 .21 (3H, s), 2. 68 ( 2H
15

N
H

To a solution of the compound obtained in Reference

Example 1 (5.00 g, 16.32 mmol) in pyridine (30 ml) was added
phenyl isocyanate (2.66 ml, 24.48 mmol). After 6 hours of

20 stirring at 45° C,~ the reaction mixture was concentrated under
reduced pressure and the residue was dissolved in ethanol (6
ml). To this solution was added 28% sodium methoxide (7.86
g, 40.80 mmol), and the mixture was stirred at room
temperature for 2 hours. Then, 2N-hydrochloric acid (25 ml,

25 50 mmol) was added and the solvent ethanol was distilled off
under reduced pressure. The residue was filtered, washed
with water-ethanol, dried in vacuo, and recrystallized from
ethanol to give the title compound as yellow powder (6.09 g,
98%).

30 mp: >300 °C.



2 3 JUL 2003 47 t, J=5.7Hz), 3.31 (3H, s), 3.44 (2H, t, J=5,7Hz), 3.87 (2H)
s)(5.38(2H s), 6. 03(2H s), 6. 73-6. 76 ( 2H m , 6 .
90-6 . 97 ( 3HH m , 7. 28-7 .38 { 1H m , 8.00 ( 2H, d) J:8.7Ft23%UL@

26 ( 2H, d, J=8.7Hz). 5 IR (KHr): 2894, 1719, 167!, 1628, 1597, 1547, 1@90,
1487, 1462, 1348, 1243 cm 1. Reference Exgnple 19

6- (4- Am nophenyl )-1-(2, 6-di fl uorobenzyl)-5-[N-(2 10

met hoxyet hyl ) - N- net hyl am nom-ahyl | - 3- (3, 4net hyl enedi oxyphenyl )t hi eno[ 2, 3-d]
byt 1t ne. 2P ACTATS RO TRSE RrO s h sNAB AR SHRCO F 35 To a

sol ~~tion of the conpound obtained in Ref erence Exanple 18 (1.56 g, 2.50
mol) in formic acid (30 mO{¥ere BAHbd aNé&Pution of 1M hydrogen chl ori de
in ether (7.44 ngtgdnqogb_g@d;lgjsgabl3@{@@+on-carbon (200 ng) with

i cecool ing, and hydrogenati on was carried out under atnospheric 20

condi ti ons aFopodm:t enper d&Ursé wi th. Lonstldht?3 stirring for 2 hours. This
reaction nix&ure was filtered through Celite and the filtrate was
concent Pat ed "HnH¥R [ 2@, IS de) 6Th2- $@si Hle sWas 7paitiZt-i4éné8Hbemheen
chl orof orm and sat ur at ed agueous sodi um hydr ogencar bonat e sol uti on. The

aqueous 25 | dydf &3 &kt Jabt-8H2di-t B -8RI b#%f &FmIafd 8Hie -ohgaBioc (2Rt radt s

wer e conbi ne hed w a us.sediu loride solution Z 3 JUL 2003
48 and dried?F K§§§84 ?H&gThgggngéﬁg“waggﬁﬁeﬁﬁbistiIIed eff under reduced
pressure. The residue was chromatographed on silica gel to give the crude

product, which was recrystallized fromethyl acetate-hexane to give the
title conpouRdfasebrcewBxBmpigsBals (1.46 g, 96% . np: 200-202 C El enental

anal ysjs for C31HZ8N405SE2= 2 %, \NC%_ N(s | cul ated .. 59.61 . 4.84
8. 97440 Found r%sg62g'Egﬁiggy?gﬁgégaiHgﬁbﬁt%yéégﬁﬁf'P%ﬁﬁfﬁPﬁn%léﬁ%é
amne | b: 2phef@l¢th3knpl8,}-AdlRyrifiRdin2H2, 44 RH]38.)?iddA)one3. 26 (3H, s),
3.41 (2H, t, J=5.7Hz), 3.80 (2H, s ) ( 5. 34 ( 2H s ), 6 .0L ( 2H s ) ,
6. 68-6 . 76 ( 4H n) , 6 . 89-6. 93 (3H nmMpn 7.247%39 (3H M. 15 IR
(KBr): 2926, 1715, 1667, 1628, 1533, 1506, 1 RRef er ence Exanpl e 20

5- Chl oronet hyl - 1- (2, 6-di fl uor obe Yedi oxyphenyl ) -6-[4-(3
O,N

To a solution of the compound obtained in Reference
15 Example 2 (52.54 g, 0.131 mmol) in N,N-dimethylformamide (1.0
L) were added potassium carbonate (19.00 g, 0.138 mol),
potassium iodide (22.90 g, 0.138 mol) and 2,6-difluorobenzyl
chloride (22.40 g, 0.138 mol), and the mixture was stirred
at room temperature for 2 hours. This reaction mixture was
20 ceoncentrated under reduced pressure to give the residue,
which was partitioned between chloroform and agueous sodium
chloride solution. The aqueous layer was extracted with
chloroform. The combined extracts were washed with agueous

sodium chloride solution and dried (MgSO,) and the solvent

25 was distilled off under reduced pressure. The residue was
chromatographed on silica gel to give the title compound as
light-yellow crystals (61.50 g, 93%).



20 nmet hoxyur ei do) phenyl ]t hi eno[ 2, 3-d] pyri m di ne-2,4(1H, 3Hdione C 0 ~ O
MO- N~~/ I NON~SN ' OHO F F Using the conpound obtained in the
following Exanple 8 25 as a starting material, the title conpoung vais 2003
obtained in the same manner as in Reference Exanple 7. 2 3 JUL 2003 49
Yield: 63%rnp: 204-209 C. Exanple 1 5 4

5- (N- Benzyl - N- net hyl am nonet hyl ) - 1- (2, 6di %I uor obenzyl ) -6-[4-(3-nmet hoxyureid
o) phenyl ] - 3phenyl t hi eno[ 2, 3-d] pyri m di ne- 2, 4(1H, 3H) - di one ( Exanpl e Conpound
No. 1) 1 ,N OPNe288028% <\ NO HOF F 10 To a solution of the conpound

obt ai ned in Refer 1.8 6 £(, D 41 mmol ) in

di chl or onet hgggﬁﬁﬁ%%g %ﬁ%)mv‘c\’gss g%&eg‘?@%@tﬁ?ycﬁgn%%e (2.34 M, 16.82 nmol)
with ice-cooling, followeddy stirging. Tekhis reaction mxture was added
15 N,N -carbonyldiimc'azole (2.73 g, 16.82 mvl) with ice cooling. The
reacti on m xCeleuwhased |:0wdd 780 :war.B% 0 Bodhh t enperature and was stirred
for 42 pours Thg1 m xture g/aﬁ,]t heg i4 e-c olﬁd agai n and

O net hy hydr&%‘f1 m ne hydP chlofi dé E?.’O ‘g, 84.08 mmol ) and triethyl am ne
(11.7 20 . 154n08 THBbhyer epaddeds, Thesy eashi o) mxiyg e yas ) | ogeg, o
warmto roomtenperature and stifred for ours.  This reaction i xture was
then partitiepgd petymemch Orvqf&r-m.%d(gﬁt,%ﬂt ef $9di4m gydsogeppanbonat e
sol ution. The aqueous layer was extracted with chloroform The extracts

were 25 conbkne@kgw@shqdlthhsaguqus4§oqumlQhrdnide solution and dried
(MgS04 ) and the solvent was distilled off under reduced 2 3 JUL 2003

10 Reference Example 4
5-Bromomethyl-1-(2,6-difluorobenzyl)-6-(4-
nitrophenyl)-3-phenylthieno[2,3-d]lpyrimidine-2,4(1H,3H)-~

10

dione

O,N /'l /z§
ST N7 o
F
F
15

A mixture of the compound obtained in Reference Example
3 (30.34 g, 0.060 mol), N-bromosuccinimide (12.81 g, 0.072
mol), a,a’'-azobisisobutyronitrile (1.15 g, 0.007 mol) and
chlorobenzene (450 ml) was stirred at 85°C for 3 hours. After
20 cooling, the reaction mixture was washed with aqueous sodium

chloride solution and dried (MgSO,) and the solvent was then

distilled off under reduced pressure. The residue was
recrystallized from ethyl acetate to give the title compound

as yellow needles (80.21 g, 100%).
25 mp: 228-229 °C.

1H-NMR (300MHz, CDClg) 8: 4.77 (2H, s), 5.38 (2H, s), 6.96



50 pressure. The residue was chromat ographed on silica gel to give the

i ght-yellow solid, which was recrystallized fromchloroformether to give
the title conpound as white crystals (4.52 g, 80%. 5 np: 204- 2052?19%2@3
El emrental analysis for C36H31N5~4SF2 C(%9 H(% N(% Cal cul ated

4.68 ; 10.49 Found . 64 61 , 4 67 ;10. &; 10 1H-NWR ( 300MHz , CDC13 ) b: 2
.05 ( 3H s) (3. 57( 3 3H, s)) 3.90(2H, s) 5. 37(2H)
s), 6. 92(2H

7.73(2H, d, $2 8%)32?%%’??’3}?72% 3?’,8 ?éé% e %%gggﬂi&) g§§1v1531)

1470 cm 1. 1p. Ezamphe d, J=8.5Hz) .
5-(N—Benzy|-N—nethyIaninonethyl)-l-(2,6difluorobenzyl)-6-[4-(3-nethoxyureid
o) phenyl | - 3phenykBh) endf213- dbpyr i abdikne12,74( 18,33H) «didne 20 hydrochl ori de
(Exanmpl e Conpound No. 2) HCI ,NOMe MO- N~~/ ~N~S NOHOFFTo a
sol ution of FAR-Mhssem¢rySBalMHOBtained in Exanple 1 ( 38 . 34 g, 57 . 42
nmmol ) in dichloronethane ( 800 m) was added 25 hydrogen chloride ( 1M
solutioh in diethyl ether) ( 100 M ) with 2 3 JUL 2003 51 ice-cooling,
and the nixt¥£§e¥@§cgtﬁ§5§ﬂ gt sthe sanme tenperature for 10 mnutes. This
reaction m xture was conce %rated under reduced pressure and the residua
was recrystallized- tNeBenByhaNemeehyéammngmeehwﬂébmbﬂé ,Gonmpound 5 as white

powder (40.0 990 8 men si.g..f.0

C36HR NG ~4SFSE EH %?&ngyb%f i«?/é‘“%f’@&&%ﬁ?u?a@&)é 5iEpelz ks . o g2
10 Found . 6@]ﬁ§r1mﬂdﬁﬂe 29462H| BH(KBLpne 3440, 3042, 1713, 1665 1628,
1593) 1539, 1473 cm1l. FAB-Mass mz 668(MH) + Exanple 3 15 Using the
conmpound obtai ned in Referencei_I.nple 6 as a starting material, Exanple

Conpounds No. 3-1 to 3-9 were ai ned in the same manner as in Exanples 1
and 2. Exanpl e Conpound No. 3 gi i ,NOM M\ NNOHOFF 20

. : 5
Yield: 91% N Q
Me
N

10

To a solution of the compound obtained in Reference
Example 4 (80.00 g, 0.119 mol) in N,N-dimethylformamide (600
ml) were added ethyldiisopropylamine (27.00 ml, 0.155 mol)
15 and benzylmethylamine (18.45ml, 0.143 mol) with ice-cooling.
After 2 hours of stirring at room temperature, the reaction
mixture was concentrated and the residue was partitioned
between ethyl acetate and saturated agueous sodium
hydrogencarbonate solution. The aqueous layer was extracted
20 with ethyl acetate. The organic extracts were combined and

dried (MgSO4) and the solvent was distilled off under reduced

pressure. The residue was chromatographed on silica gel to
give a yellow oil (74.90 g, 100%), which was recrystallized
from ethyl acetate to give the title compound as yellow

25 needles.



np: 175-180 C [ Hydrochl oride]. Z 3 JUL 2003 5? Exanpl e Conmpound No. 3-2:

Hci / ~NOM \ M-~ NSANOHOF F/ Yield: 81~ np:179-182 C
Exanpl e Compound No. 3-3: ~ Hci O/ Me Me H ~ ~13 NLMBl c
NOHOFFYield: 80~ np: 172-177 C [Hydrochloride]. 10 2 3 JUL 2003

[ Hydr ochl ori de] .

53 Exanpl e Conmpound No. 3-4: ~ Hci ~N O HMN~--ON,NSNOHOFF
Yield: 99~ np: 193-197 C [Hydrochl oride] ” "Exanpl e Conpound No. 3-5: ~ Hci

~NO M H M

10

15

20

25

N~ONM ~N-~SNOH~~OFF
mp: 173-174 °C.

Elemental analysis for C34HpgN4045SF,°0.5H,0
C(%) H(%) N(%)

Calculated : 64.45 ; 4.29 ; 8.84
Found : 64.50 ; 4.24 ; 8.82

lH—NMR(BOOMHZ,CDC13)[Freeamine]é:l.31(3H,s), 3.60 (2H,

s),3.96 (2H, s), 5.3% (2H, s), 6.95 (2H, t, J=8.2Hz),
7.18-7.55 (11H, m), 8.02 (2H, 4, J=9.0Hz), 8.26 (2H, 4,
J=9.0Hz).

IR (KBr) [Hydrochloride] : 1719, 1678, 1597, 1520 cm™ 1.
Reference Example 6

6-(4-Aminophenyl)-5-(N-benzyl-N-methylaminomethyl) -
1-(2,6-difluorobenzyl)-3-phenylthienc[2,3-d]lpyrimidine-

2,4(1H,3H)-dione

&

NJ@

To a solution of the compound obtained in Reference
Example 5 (3.00 g, 4.80 mmol) in formic acid (30 ml) were added
1M hydrogen chloride solution in ether (14.4 ml, 14.4 mmol)
and 10% palladium-on-carbon (300 mg) with ice-cooling, and
hydrogenation was carried out under atmospheric condition at
room temperature with constant stirring for 2 hours. This
reaction mixture was filtered through Celite and the filtrate

was concentrated under reduced pressure. The residue was



Yield: 91% np: 201-204 C [Hydrochloride]. 10 2 3 ~:~~. 2003 54 Exanple
Conpound No. 3-6: ~ Hc~ 1 M /I Me~ON~~/ | NN - S ~ NOH%M
Yiel d: 89% np: 210-215 C [ Hydrochl oride]. Exanple rrpound No. 3 ';: ng
~NO/ OMe NOHOFYield: 89% np: 199-200 C [Free am ne]. 10 2 3 JUL
2003 55 Exanpl e Conpound No. 3-8: 1 Hci =i O Me HON ~~~N-~SNOM OF
F Yield: 93~

partitioned between dichloromethane and saturated agueous
sodium hydrogencarbonate solution. The aqueous layer was
extracted with dichloromethane and the organic extracts were

combined and dried (MgSO4). The solvent was then distilled
5 of f under reduced pressure. The residue was chromatographed

on silica gel to give the title compound as white crystals

(2.41 g, 84%).

mp: 205-207 °C.

Elemental analysis for C34H28N4025F2'0.1AcOEt'l.2H20

10 C(%) H(%) N(%)
Calculated : 66.09 ; 5.03 ; 8.96
Found : 66.93 ; 4.94 ; B.67

1H-NMR (300MHz, CDClg3) d: 2.05(3H, s), 3.56(2H, s), 3.83(2H,

br), 3.88(2H, s), 5.36(2H, s), 6.70(2H, 4, J=8.8Hz),
15 6.88-6.94(2H, m), 7.21-7.31(8H, m), 7.41-7.53(5H, m).

IR (KBr): 1715, 1657, 1628, 1537 cm~ L.

Reference Example 7
5-Chloromethyl-1-(2,6-diflucrobenzyl)-6-[4-(3-
20 methoxyureido)phenyl]-3-phenylthieno[2,3-dlpyrimidine-
2,4(1H,3H)-dione

cl 0
PouYs
N— ST

F

H o]

MeQO.

To a solution of the Example Compound No. 1 described
below (2.00g, 3.00 mmol) in tetrahydrofuran (90 ml} was added
25 l1-chloroethyl chloroformate (0.42 ml, 3.89 mmol) at -78°C.

The reaction mixture was allowed to warm to room temperature,



np: 195-198 C [Hydrochloride]. 5 Exanple Conpound No. 3-9: 1 Hci ,N O Me M
e\ NNOM OF F Yield: 95~ np: 165-170 C [Hydrochloride]. 10 Exanple 4
Usi ng the conmpound obtained in Reference Exanple 7 as a starting gt d1i 03
Exanpl e Conpounds No. 4-1 to 4-5 were obtained in the same manner as in
Ref erence Exanple 5. 15 Z 3 JUL 2003 5 H6 Exanple Conpound ~lo. 4-7.: 1
HO 1 MB~/NOH~~~ N\ MONNS-NOHOF Yield: 80%np: 177-180 C

e R R T

was partitioned between chloroform and agqueocus sodilium
chloride solution and the aqueous layer was extracted with
chloroform. The extracts were combined, washed with agueous
5 sodium chloride solution and dried (MgSO,) and the solvent
was distilled off under reduced pressure. The residue was
chromatographed on silica gel to give the title compound as
white powder {(1.68 g, 96%).
mp: 217-219 °C.
10 14-NMR (300MHz, CDCl3) 8: 3.83 (3H, s), 4.84 (2H, s), 5.37

(2H, s), 6.94 (2H, t, J=8.2Hz), 7.15 (1H, S), 7.28-7.65 (11H,
m).
IR (KBrj): 1717, 1671, 1628, 1541, 1508, 1473 cm- 1.

FAB-Mass m/z 583(MH)*

15
Reference Example 8
Using the compound obtained in Reference Example 6 as
a starting material, the following Reference Example
Compounds No. B-1 to 8-3 were obtained in the same manner as
20 Examples 1 and 2 described below.

Reference Example Compound No. 8-1:
i::: :::: |

Yield: 64%



57 Exanpl e Conpound No. 4-3: HO 1/ Npr MO ~~\/ N\ SHONOFI \
F 10 Yield : 77~ np' 182'185 C [Hydrochl oride), Exanple Conpound No. 4-4: ~
HC~ HNo ~I MBMO-N~\/ I N\ .Nv SNF\OHOF F Xield: 14~ np %égﬂﬁ:@gfc]
[ Hydrochloride]. Z 3 JCL ?003 2 3 JUL 2003 58 Exanpl e Conmpound ARV
M HON\ MO NNNOHOFFYield: 26% np: 260 C (dec) [Free amne]. 5

Exanple 5
5- (N-Benzyl - N- net hyl am nonet hyl ) - 1- (2, 6di f | uor obenzyl ) - 6-[ 4- (3- hydr oxyur ei d
o) phenyl ] - 3ptmeny LR &R6[ 2L 3- d] pyri rni di ne- 2, 4(1H, 3H) - di one

Reference Example Compound No. 8-2:

@ HCI
) 1)
[\ N

7 N\__ |

H
O N
N = s
H 0] F

5 Yield: 91%
mp: 210-215 °C.

Reference Example Compound No. 8-3:

HCI

oN/©

Me— SC) N

10 vield: 82%
mp: 254-257 °C.

Reference Example 9
Ethyl 2-ethoxycarbonylamino-4-methyl-5-(4-
15 nitrophenyl)thiophene-3-carboxylate



~NOMe HONNOHOFF 10 To a solution of the conpound obtained in
Reference Exanple 6 ( 2. 0 g, 3. 3 6 mol ) in dichloronethane 40 m
) was added triethylanmne (0.94 nl, 6.73 nmol) with ice-cooling, %%?

foll owed by stirring. Then, N, N -carbonyldiim dazole (1.09 g, I#ng
was added to the reaction mixture with icgcooling.~ The reactlon mxture
was allowed to warmto roomtenperature and was stirred for 24 hours. The

reaction 2 3 JIJL 20D3 59 mi xture vvag\A ﬁbeEa,aagai n and 0-(2,4
di met hoxybenzyl ) hydr oxyl am ne(3. 11 € s added. The reaction
nperature and stirred for 19

m Xture was t hen aIIowed to return to r 00J
glloy: d between chl or of or m and

was extracted with chl orofornf, ext’racts were conbi ned, washed with
aqueous sodi um chloride solution and dried (MyS04) and the sol vent was
distilled off underhe eah:thrﬂd) tesigg®.inl Ref ex@ndd @xaafplidha avioduy ,i n

di chl oronet h 5 dded trif]uoro cetlc ac fol | onwed by
stirring at aiUosrﬁ( "@H{)?e a‘t’?ﬁe Jf%?OJZ‘Oe‘illn Tt L uehH; §9r‘€get?8ﬂﬁ’ﬂ§9up¥ was
partitioned laaidfmrbrcakoe@ﬁpmrm&o%ﬂﬁﬁeedoaqga@ys 1596 MAb1), and the
hydrogencar bonate sol ution, and the agueous 15 | ayer was extracted wth
chlorof grm THe '8)5e HeSshaetedcendhna@®t Washed taetueddsesoaramian.ori de
sol ution amﬂéHéeéaetmge%ﬁx@uegtaedaﬂeeﬂﬂra%eaqhaéwﬂéahég&pyeeeereeduced
pressure. The residue was chromatographed on silica gel give white

anor phous poﬂH@tIﬁﬂﬂ%ﬂﬁvﬁéﬁr%ﬁﬁ%@ﬂ%ﬂgﬁéﬂﬁﬁdr%ﬁt?@le%¢0$%$oFﬁ}9tﬁertbé gi ve
the title conpau éﬁhﬁﬁuﬁ@ &4 Ypd Bl S (pAwde R 0 #§00795 Ip: 164-165 C.

1H NVR (300MHz, CDC13)" S: 2.05 (3H, s), 3.46 59, 3 92 ( 2H, s ) , 5.
35 ( 2H) s ) mp(SlBGEin:fH)(be¢rysﬁa19®zedZE¢om etﬂyB ac€rfate-heRbne) .
7.2B-7.65 (154, n), 8.04 (1H) s), 9.73 (1H, br). IR (KBr): 3326, 2856)
1715, 16865, IMR| 0, 0MHza1 CDIAlGH m 1. 36AB3NRSE . mﬂz765H(zM4)l ERabBHe 6 30
5- (N- Benzyl - N- et hyl am nonet hy I§ 1-(2, 6d|fluorobenz%l (3-hydroxyureid
0) pheny! | - 3pfenyrthiZ&¥d[-2 2344] pyHi nf bi b= 42, sH) Jg oﬁEZHydﬁoéﬁlé?Hde 2
3 JUL 2003 6@ HG=7Q2Me), 7.59 (2H, 4, J=9.0Hz), 8.27 (2H, d, J=9.0Hz),

10.66 (1H, s).

IR (KBr): 1740, 1665, 1597, 1557, 1533, 1516, 1352,1257 cm™ 1.

15
Reference Example 10
Ethyl 2-[N-(2,6-difluorobenzyl)-N-
ethoxycarbonylamino]-4-methyl-5-(4-nitrophenyl)thiophene-
3-carboxylate
Me COOEt
m _COOEt
ON/Q/\S VE
2
20 F

To a solution of the compound obtained in Reference
Example 9 (490 mg, 1.30mol) in N,N~-dimethylformamide (20 ml)
were added potassium carbonate (196 mg, 1.42 mol), potassium

25 iodide (236 mg, 1.42 mol) and 2,6-difluorobenzyl chloride



HD NOHOFFIn asolution of the white crystals obtained in Exanple 5
(60 ng, 0.094 mmol) in dichloronethane (5 m) was added 5 hydrogzen chl ori de
( IMsolution in diethyl ether ) ( 0. 2 nml ) with ice-cooling, follloi#yl by
stirring at the sane tenperature for 10 mnutes. This reaction m xture was
concentrated under reduced pressure and ghe residue was recrystallized from
nmet hanol -ether to give the title conpound as white powder ( 72 10 ny, 1000.

7, 15 5 5 A A ] PRI N BRI 5 1O

(KBr): 3388, t3a@eratik® fbhb63, hb&&& 15’335 123 ¢tibh7 dictuke el e 7
5- (N- Benzyl - N-r net hyl ar nj norreth )-1-(2,6

di f | uor obenz FPPCENAATEY 2Ny dihiGx f@tsdﬁlﬁeur“@%d]a&fehmc]n%d between

~pheny| thi en%&o%o%&w Iarﬁladlafaﬁre%ufi,( L 3k f&r%%lde? &Ml@@% 9k 1 ~N O Me
solution of the Exanple Conpound No. 3-7 (

900 ny, 51 24amm§|o)ls| riaw cw'z@: rﬂx)trwals‘-%iddédimmﬁ&%fsﬁmn hyldheo wirdea 6L C
sopution | walelckl WekaMchdiGRa Ad ksl | me&@heﬁy{ 9 gh 60 Cfor

1 hour. This teaction mxture was partitione and
saturat ed sodhlerddkeosiode tsonutangn damicd H¢giPydowsnd ayer swakveaxt ract ed Wi th
ethyl acetate. The extracts were conbi ned, washed with 10 aqueous sodi um
chlori de sol diissalard @fifedn@urSeeuned tplf@s§ollr\ﬁent Thes rgissdel @@ sof f under

reduced pr eSSt BnaThe-LeRAuEaS 1GUOTRLOGEAPATL, AR Yudd 0l ve the

whi t e anor phous po ch was recr
chl oroférm nebhanoﬁdetvherr@@rmt/@llhee@|irr@n @mﬁkﬂm 4o ahiveetii§ tiyseal s

(850 My, 88%N,onPBun&2%s232 1Ton oW ARlNSIS (o (Y H3ANPPASF2
mp: 91-92 °C.
lH-NMR (300MHz, CDClg) &: 1.15-1.35 (6H, m), 2.40 (3H, s),

4.15-4.29 (4H, m), 4.97 (2H, s), 6.86 (2H, t, J=7.8Hz),
15 7.25-7.32 (1H, m), 7.51 (2H, &, J=8.8Hz), 8.25 (2H, d)

IR (KBr): 1717, 1597, 1524, 1475, 1392, 1348 cm~l.

Reference Example 11
Ethyl 4-bromomethyl-2-[N-(2,6-difluorobenzyl)-N-

20 ethoxycarbonylamino]-5~(4-nitrophenyl)thiophene-3-
carboxylate
Br COOEt
I\ N,cooa
O,N > R
F

A mixture of the compound obtained in Reference Example

25 10 (20 g, 39.64 mol), N-bromosuccinimide (7.76 g, 43.60 mol),

a,o0'-azobisisobutyronitrile (0.72 g, 4.36 mol) and carbon
tetrachloride (300 ml) was stirred at 100°C for 2 hours.

After cooling, this reaction mixture was washed with aqueous



C(%W H % N(% Calculated . 65.18 ; 4.88 ; 10.27 20 Found . 65.08 ; 5 01 ;
10.29 1H NVR ( 300MHz , DMBO-d6 ) b: 1. 93 ( 3H, s ) ( 3 .

. 8Hz ) , 3.45-3.47 (4H, n), 3.81 (2H, s), 4.76 (1H t) J=5. |Hz)f dUlzéUézH
s), 6.28(1H, t. J=5.4Hz), 7.12-7.28 (9H) n), 7.44-7.58 (8H, n). 8.79 (1H,
s). 25 IR ( KBr) : 3530 , 3364 ) 3066, 2958 , 2884 , 1715 , 1667 ) 1595 )
1531 2 3 JUL 2003 62 |470 cml FAB- Vass mz 682(MH)' ~ Exarrple 8 5

5- (N Benzyl - N ngt hyl 2, 6 hyl

oheny L) - 6 4 XBHeh G ok oy TG Th e, dTBedah 3&5% heq DR SR one
NO~0 M MO-

3, 4- et hyl enedYa(ﬁ(!}a’rﬁquJn]ee?f% ‘tj)de’fS n&?(ﬁ%ﬁﬁéaﬁﬁ?scﬁ%% orz u%:%%é'd(‘lfoé"am )

was added a sHrdnDto@FapghddMlisTatig gleun:pugledlaid de die e @ass
25.8 mmol ) under ice-cooling. The mxture was allowed to warmto 15 room

tenperature WMIFRRITS i RGVERF 42holr . 188%1his solution was added a sol ution
of the gmrsrpound o) Inf 9 Ref erence Exanple 14 (3.44 g, 5.16 mmol) in
di chl or § and the m xture was stirred at roomtenperature

for 1 day. Ttlégtl\gﬁgc(d.; | C%Xtclf)r vyag pari étio?&?%e o en ,chlory Of3%\,\g4%nd 20

saturated aqu 1011 dé’sof ution and éous Iayer

extracted with ch f e prgan | ayers e nmbi ne hed with
aqueous sodi u chL1 S{fdgégnol%?l o&rz %%dd%rll e%?( I\@\é\gé Egndjct hg g\(l)v? ﬁt’ was
distilled of f7.aader.32d0cked ) estut2. ( Ite desﬁd&eOH\aés chrddaf dfr.aphed on
silica gel t%:?PSBCg%v’e the title conmpound as white anorphous powder (3.2 g,
2 3 JUL 2003 "6: np: 185-27Z87 C. El enental analysis for

C38H34'¥%~63F21(§1~H?§r)Q%zﬂ%si\ﬁ%lﬁﬁ' £h gt edzyo 58150 ; cA-65 ; 8.98

FAB-Mass m/z 582 (MHY).

Reference Example 12
Ethyl 4-(N-benzyl-N-methylaminomethyl)-2-[N-(2,6-
15 difluorobenzyl)-N-ethoxycarbonylamino]-5-(4-
nitrophenyl)thiophene-3-carboxylate

@l\N COOEt

/

Meo /N /COOE!
S
ON R

=

\_

To a solution of the compound obtained in Reference
20 Example 11 (2.0 g, 3.43 mmol) in N,N-dimethylformamide (20
ml) were added ethyldiisopropylamine (0.90ml, 5.15 mmol) and
benzylmethylamine (0.53 ml, 4.11 mmol) with ice-cooling, and
the mixture was stirred at room temperature for 3 hours. This
reaction mixture was concentrated and the residue was
25 partitioned between ethyl acetate and saturated agueous
sodium hydrogencarbonate solution. 'The aqueous layer was

extracted with ethyl acetate. The organic extracts were



Found . 58.73 ; 4.48 ; 9.07 1H NWR (300MHz, CDC13) 8: 2.05 (3H, s) 3.57
(2H) s), 3.83 (3H, s), 3.90 (2H, s)) 4.29 (4H, s), 5.35 (2H) s), 75-7.01
(5H m , 7.12-7.33 (7H, m) , 7.55 (2H, d, J=8.0CHz) ( 7.63 (1H, 1(3&1120% 72
(2H, d, J=S.0OHz). IR (KHr) : 1717, 1702, 1686, 1657, 1636, 1626) 1560,
1543, 1522, 1510, 1475 cm 1. Exarrpl e 9 1§OUsi ng the conpound obtained in
Ref erence Exanple 14 as a starting material) Exanple Conpounds No. 9-1 to

017 b O RERRR S TR TRl B GE Ge s fRERRS T ReORE ¢
SN 6 OIS AR éc’@%&“‘fl? 15 g ORI R ot m i inig off ™

Exanpl e 10 SSz(l\hB&rg@(l Db ety | EaTd rtdrtﬂtehy:lo)rrpbl.(nﬁ @s yellow oil (2.1 g,
di fl uorobenz%/) - 3-[ 4- (met hoxynet hoxy) phenyl ] - 6-(4-(3
nethoxyureid enyl]thleno[z 3-d] pyri mdi ne-2, 4- (1H 3H) 10 di one (Exanple

Corrpoyn?ci ORJM n% bt al nea?% Rlefer/e \lgl N(é%" J“\l) 1_09%4 PBE'lssz’ To @

solutio ofteco c
3.27 (2H, s), 3.70 (2H, s), 4.20-4.32 (4H, m), 5.03 (2H, s),

6.80 (2H, t, J=7.8Hz), 7.10-7.27 (6H, m), 7.52 (2H, 4,
J=8.0Hz), 8.24 (2H, 4, J=8.0Hz).

IR (KBr)1719, 1628, 1597, 1522, 1473, 1402, 1377, 1348 cm™ 1.
10

Reference Example 13
Ethyl 5-(4-aminophenyl)-4-(N-benzyl-N-
methylaminomethyl)-2-[N-(2,6-difluorobenzyl)-N-

ethoxycarbonylamino]thiophene-3-carboxylate

&/N COOEt

Moo 4\ COOE!
S
H,N R

15

To a solution of the compound obtained in Reference

Example 12 (10.0 g, 16.03 mmol) in formic acid (100 ml) were
added 1M HCl solution in ether (48 ml, 48 mmol) and 10%

20 palladium-on-carbon (lOQO mg) with ice-cooling, and
hydrogenation was carried out under atmospheric conditions
at room temperature for 5 hours. This reaction mixture was
filtered with the aid of Celite and the filtrate was
concentrated under reduced pressure. The residue was

25 partitioned between dichloromethane and saturated aqueous
sodium hydrogencarbonate solution, and the agueous layer was

extracted with dichloromethane. The organic extracts were



Example 16 ( 0. 84 g ( 1 . 09 mmol ) in anhydrous nethanol ( 50 m } 15
was added a solution of sodium nethoxide (2.10 g, 10.4 rnrnol) in anhydrous
met hanol (20 m) with ice-cooling. This mxture was stirred for 223 §jhmgys
( while the tenperature was al | owed 2 3 JUL 2003 65 to warmto room
tenperature. This reaction mxture was nggtralized with 1N hydrochloric
acid (10.9 rnl, 10.9 mml) and the solvent was distilled off under reduced
pressure. Th S |t

aqueous sodi S:r%r"ﬁ%ngl;ale 1éyas% ut(?orgdg?r? %gﬁ:@ﬁgoﬁi'i a@éwé\/\!ja?q%xﬁr a%{@ wlth
chl orof orm X r di um
chl ori de sol El?ll%g%r ggghgﬁﬁe%f‘?gggﬁﬁe) G‘lﬂaﬂriéd) Sg'%g% %%Pegvg}s%é 9:'%%%3;%0 ?‘
under reduce@qdnwsmeé, Thheirvesitdee badsl er emrgmtaidlasadnrﬁxbm ehbybhtQs

acet at e- |sopr%p“y4% r tog%l Me the title conpound as white crystals
(0.632 g, 80 18 EI errent al analysis for C38H35N506SF2 C(%

H% N% 151Caleul at 458 2.Fo 2.56 9 .

1H NMVR (%o ga%c% %gmz Sﬁ%(l@H O l 3958 EEHEQ ks ?EH%BQ 5155
(3H, s), H ), 5 6 92 o(2H, ),
7.14-7.35 (1 H221 {2R g ﬁfggiz ?'5 (HZHI 693)(4 %9 % 27". 15 ('2[3,()]’%,
J=8.5Nz). | RS5(- IQBr)(2HS380 5940') 628@0(4m1m),1m&2-13.6m (1&5‘28 m1589, 1524)
1464 cm 1. Exanple 11 25

5- (N Benzy! - RRnd&By)dnilridet Ap2P- 1142 36dilf4 Afor dt?eWzyqn) ~13. (4- hydr oxypheny! ) -
6- [ 4- (3nmet hoxyur ei do) phenyl ]t hi eno[ 2, 3-d] pyri m di ne-2, 4- ( 1H, 3H) di one 2 3
JUL 2003 66 off ~I Me MeO~- N~ ~/~ "NNSN 'OHOF F The Exanpl e
ConpouR@ No. ReFer@ngs §xagpdg mfol ) was dissolved in acetone (10 ni)) and
then was added 6Ng%y ?g_dr‘quﬁl _@leiy f\ﬁQNdm(at%yl%rd“ﬂmorrfét PQ])mB)I“Q The mixture

was stirred at room erature hour's and neut i zed WI "a solution
of 2N-sodi unﬁﬁiéﬂ@%io@én(lyg)nﬂ“ etpoxygampeiny)l amingaltdr- Mit B 1 ce- cool i ng and

t he sol vent LStireli ad ) ohk N Weed LSHLE resi due was
partitioned E@?&geﬁ chllor(%%or rr#? %ar%gﬁgaﬁ%r astlecgll aqueolua:slgﬂégodl um chl ori de

solution and the aqueous | ayel,~ s extracted with chloroform The organic
extracts were conbi ned) Washueous sodi um chl ori de sol ution and
dried (MgS04) and the. sol ven di ed cCO@Ater reduced pressure.
The resi due was chromat ogr aphed on PtPe, i eI to give colorless

anor phous powder ( O . 18 g, 55%)
chl or of orm net hanol to give the ti

15
To a solution of the compound obtained in Reference

Example 13 (0.9 g, 1.52 mmol) in dichloromethane (20 ml) was
added triethylamine (0.43 mi, 3.09 mmol) with ice-cooling.
To this solution was added N,N'-carbonyldiimidazole (0.492

20 g, 3.03 mmol) with ice-cooling, and the mixture was allowed
to warm to room temperature and stirred for 48 hours. The
reaction mixture was ice-cooled again and were added O-
methylhydroxylamine hydrochloride (1.27 g, 15.2 mmol),
triethylamine (2.2 ml, 15.8 mmol) and dichloromethane (5 ml).

25 This reaction mixture was allowed to warm to room temperature
and stirred for 3 hours. This reaction mixture was

partitioned between chloroform and aqueous sodium



np: 178-182 C. Elenental analysis for C36H31N505SF2 '0.4H20 20 C(%9 H(%
N(%9 Calculated . 62.58 ; 4.64 ; Z0.14 Found . 62.78 ; 4.57 ; 9.86 1H NWR
(300MHz) CDC13) 8: 2.04 (3H, s), 3.56 (2H, s), 3.80 ( 3H s ) , Z;NU 99”[]3
2H, s ) ., 5 35 ( 2H s) ., 6. 896 . 98 ( 4H m ., 7. 08 25 Ly

. 8Hz ) , 7. 15-7. 31 ( 6H, m , 7. 57 (42H, d, J=8.6Hz ) , 2 3 JUL 2003
67 7.69(2H, d, J=8.6Hz), 7.87(1H, s), 8.27(1H, s), 8.%8 (1H, s). IR(KBr):

3446, 1717, #ﬁgﬁ) 4, C

5-(N—Henzy| - rret%élﬁ am norret y%%%%éﬁd‘g?%u@?obée zy?‘f§65%gg{‘)(g met hoxy- 3ne
t hoxycar bonylexirm e d hveinst |c18k iyt hi e 2xyablic extracts were

d] pyri m di ne 3 di NOM MO-.N~\ NO.NMOCOFF To.a
SOt on of IHREERAR S ARSI NG FUEO S3A14F BhLoB Loy uEfon aRa
tetrahydrof ursn da @@?sb ) . weietndded ddreh Ay lanstie 16 6£8 undt: pbdubea 6
mmol ) and net hyl or formate( 0. 0425 m, O . 55 mmol ) with

i ce-cools ng axkddhirdn xrheerwasdaki waedHsmdt dptapiéed hon ea-1cee igeg and
then for 1 hour at roon1tenperature . To this mxture were added

triethyl ani n@¥(Vo theodifile FOMROURHIZT LHRP LRt L Oh| YROFBRNEE ePPWBST 0425
m, 0. 55 mmuj.93 .g,anhehe mxture 20 was stirred for 2 hours at 40 C and
then for 2 hours at roomtenperature. To this m xture was added aqueous
sodi um chl or ildp MR Utdcomrand @atlr-pctéd mitteh (etHy lbracelt atie. 2 ThEsiextt act s
wer e conbi ned, washed wi th aqueous sodi um chloride solution and dried
(MygS04) and the Saizjentl \ﬂas(sttsDLeBi i f( 25, wndeB. rﬁédadﬂedspr e35812e3HThe

residu has c rogn p UL 200 |I gi

crude roduct |2h?%g§ ?ecrﬁStaﬁ d broﬁ1zt€ aé%t e?ﬁ ge? er to
gi ve the t|t|(e1-b,ortrp00ﬁal aszgol mrléss BRy6aA) 3n)(0.72@41 g,2H566) Jap. 61150),152
C 7.53 (2H, 4, J=8.6Hz), 7.62(1lH, s).

IR (XBr): 3300, 2982, 1719, 1628, 1591, 1528, 1473, 1408 cm™1,

15 Reference Example 15
4-(N-Benzyl-N-methylaminomethyl)-2-[N-(2,6-
difluorobenzyl)-N-ethoxycarbonylamino]-5-[4-(3-

methoxyureido)phenyl]lthiophene-3-~carboxylic acid

O’\IN COOH

Me /N cookt
s” N
HN F

HE‘J/[\\O

MeO

20
To a solution of the compound obtained in Reference

Example 14 (0.1 g, 0.15 mmol) in ethanol (2.5 ml) was added
a solution of 2N-sodium hydroxide in water (0.37 ml, 0.74
mmol). This reaction mixture was stirred at room temperature
25 for 1 hour and at 55°C for a further 18 hours. After cooling,
the reaction mixture was neutralized with 2N-hydrochloric

acid and partitioned between ethyl acetate and saturated



5 El enental analysis for C38H33N506SF2 C(~) H(~) N(o) Calculated . 62.89 ;
4.58 ; 9.65 Found . 62.68 ; 4.69 ; 9.44 1H NWR (200MHz, CDC13) 8: 2.06 (3H,
s)) 3.57 (2H, s), 3.91 10 (2H, s)) 3.93 (3H, s), 3.98 (3H, s), SBIUI 2083
s), 6.92 (2H, t, J=8.2Hz) , 7.15-7.60 (11H, m) , 7.57 (2H, d, J=8.6Hz) ,
7.73 (2H, d, J=8.6Hz), 10.06 (1H) s) . IR4KBr) : 1746, 1713) 1663, 1537,
1460, 1339, 1200) 1034, 737 cm 1. 15 Exanple 13

1-(2,6-Difl b N ( 2= th th hyl ami 4- ( 3-
thoxyur el do) RIS SHEHYT Ch B2 o ﬁwi,(#m SPHEEaon: ( hsi9etEEHE Mo N
O Me MeO- N N&9dt Pabeskt 2L td @1%8l PN a@fe tdte COM@%&M@E&QQ‘&C&S

Ref erence Exanple 7 EO 86 g) 1.48 mmol) in N, N-dinethyl formam de (15 rnl)

were added etiAedicio | WAFREA (W1 Bl aRuequ9 B iy chipristeassilwhiai de
(205 ) 7. 48Tl SN, 341 A0S, 0, P oo ivd g b e

(0.19 , he m xture was stirr roomtenperature fo
hour s. 'Bhl S rr@ahmezmpnmstsurre wathe areceituatved ¢1mrqna(‘eogh@pheé|cdue,1mma:h

was partitione et we th cetate and satur aqueous .5 sod
hydr ogencar b@ﬁg‘tg s%f‘g |t§1n th aauegﬁgngﬁ%rco et &by O&?r\ﬂutsnpé’t

acetate. The (mordiisney, esd¥)acts were washed wi th aqueous sodi um chl ori de

sol ution and ri ed S04). and the sol distilled off under reduced
pressure. rb‘i?ggvﬂég ]Oshﬂ{] (g})ﬁ'i:@r}&mgva?hca gel to 10 give the
Title corrpound as white crygf(aﬂs (gé? g, I\f(%@ np: 161-Z63 C. El enental
anal ysis for C32H31N5~5SF2’ 20 f H( ~) Calculated . 59:62 ; 5.00
; 10. 86015 FaaldculassEd3: ; 640..98 ; 50.085 1H~NI\ZR( 300MHz ( CDC13 ) [ Free

anine ] b: 2. 14 ( 3H s ), 4. J=5.9Hz), 3.27 (3H, s), 3,41
(2H, t) J=5. §IPPRa 83(5H)6O 09 ; g 36 93 {2H. t, J=8.2Hz),

7.12-7.63 (mﬁ-ma ('zBo(\«l@r)cacim% 116@31 13556Q)3H| Sg2 &M L. 170 (Bramyle 14
1-(2,6-Di fluorobenzyl) - 3- 4- et ﬁyl enedi oxyphenyl )

3.84 (3H, s), 3 84 (2H, s), 3.88 (2H, s), 4.10-4.30 (2H, br
s), 6.77 (2H, t), 6.70-6.85 (1H, br s), 7.15-7.35 (8H, m);

15 7.58 (2H, 4, J=8.0Hz), 7.50-7.65 (1H, br s}, 7.90-8.00 (1H,
br s).

Reference Example 16
4-(N~-Benzyl-N-methylaminomethyl)-2-{N-(2,6-
20 difluorobenzyl)-N-ethoxycarbonylamino]-3-(4-
methoxymethoxyphenylaminocarbonyl)-5-[4~(3-
methoxyureido)phenyl]thiophene

O ONQ

Me COOEt

HN
M
Me/O

25 To a solution of the compound obtained in Reference



5-[ N- (2- net hoxyet hyl ) - N- et h;

rl am nonmet hyl ] - 6-[ 4- (3nmet hoxyur ei do) phenyl ]t hi eno[ 2, 3-d] pyri m di ne- 2, 4- (1H,
3H) 25 di one 2 3 JUL 2003 70 MO O~-NO M\ MBO- N~ ~/ ON O QLFZ[}F:I
Usi ng the conpounds obtained in Reference Exanple 20 as starting materia
the title conpound was obtained in the sage 5 nmanner as in Exanple 13.
Yield: 79~ np: 155-156 C [Free am ne]. Exanple 15 10

1-(2,6-D'flu [ t-ho hyl

met hyl am norrg{maqﬁlz%lh?h%ne hggf[}r?eﬁ%ég& ph%ﬁ%fﬂ%%@ﬂe (0.88 ml, 6.31

met hyl enedi omyxpd]lenﬁn)d mmrmttlio)eyrde}tpydxyardiruana do (46, 3H) 6 dzonemd®0 GnMe \ N
O MeO~ N N S~=N-O i t he coqgound obt ai ned i n. Ref erence

Exanpl e 19 a@%fQQQ%QWQﬁP?ﬁﬁe9$%hQPlm@ﬁ|Q@ e oNPRAREE Wa%Obbtai ned in the
2 3 JU 2003y&%£¥¥Fiﬂ¥¥¥Eiléﬁhéﬁh&%ﬁﬁﬁﬂfm%héﬂd@ﬂ%of%%hdﬁ%hé@@(#?%O@ [Free

am nej .
5 (0.72g, 1.38mmol) withice-cooling. Themixture was allowed

to warm to room temperature and stirred for 14 hours. This
reaction mixture was partitioned betweeq chloroform and
saturated aqueous sodium hydrogencarbonate soclution and the
agueous layer was extracted with chloroform. The organic
10 extracts were combined, washed with aqueous sodium chloride

solution and dried (MgSO,) and the solvent was distilled off

under reduced pressure. The residue was chromatographed on
silica gel to give the title compound as light-yellow
amorphous powder (0.82 g, 93%).

15 14-NMR (300MHz, CDClj) 6: 1.21 (3H, br s), 2.07 (3H, br s),

3.20 (2H, s), 3.47 (3H, s), 3.68 (24, s), 3.83 (3H, s), 4.24
(24, brs), 5.07 (24, brs), 5.13 (2H, s), 6.75 (2H, t, J=7.9Hz),
6.93 (2H, d, J=9.0Hz), 7.12-7.18 (3H, m), 7.23-7.25 (4H, m),
7.43 (2H, 4, J=9.0Hz), 7.54 (2H, d, J=8.5Hz), 7.65 (1H, s).
20 IR (KBr): 3288, 2940, 1717, 1672, 1628, 1598, 1564, 1528, 1510,

1473 cm~ L.

Reference Example 17
Ethyl 2-[N-(2,6-difluorobenzyl)-N-
25 ethoxycarbonylamino]-4-[N-(2-methoxyethyl)-N-
methylaminomethyl]-5-(4-nitrophenyl)thiophene-3-

carboxylate



5 Preparation Exanple 1 Using 100 ng of the Exanple Conpound No. 1, 165 ng
of lactose, 25 ng of corn starch, 4 ng of polyvinyl alcohol and 1 ng of
magnesi um stearate, tablets are produced by a 10 conventional met2ddjUL 2003
Preparati on Exanple 2 The Exanpl e Conpound No. 2 (5 g) is dissolved in
distilled water for injection to nake a tgfal volunme of 100 15 m. This
solution is aseptically filtered through a 0.22 ~. mnenbrane filter
(produced by Sumtono Elect&Lg?Industries, Ltd. or Sartorius ) and

di spensed at 2 ml per washe rile vial, followed by freeze-drying by a
conventional nethod, to yield a ng/vial freeze-dried injectable
preparation. 20 Preparation Exanpl e §-Usi @Oy of the Exanpl e Conpound
No. 4-2, 165 ng of |actose, 25 ng,pf corh—starch) 4 mg of polyvinyl al cohol
and 1 ng of nagnesium stearate, ts :re\prodgmnggby a 25 conventi onal
met hod. Preparation Exanple 4 The pl & CompRind No. 4-2 (5 g) is
dissolved in distilled wate . i ke B total volunme of 100 30
m. This solution is aseptically tered through al0.22 ~. m nmenbrane
filter (produced by Sumitonp Electric Industries g=\or Sartorius ) and
di spensed at 2 m per washed sterile vial, followed by ¥reeze-drying by a
conventional nethod, to yield a 100 ng/vial freeze i inj
preparation. 2 3 JUL Z003 72 5 10 15 20 25 Pregarati on Exanple 5(1)
Exanpl e Conmpound No. 1 or No. 4-25 g(2) Lactose/crystalline cellulose
(particles)330 g(3) Dmannitol 29 g(4) Low substitutional hydroxypropyl
cel | ul 0se20 g(5) Tab Ca 250 Bk 8ok OMé)rS&}{bo&ﬁJi'HbE>§ éyagiz) RAFRALHAES
9(8) Dipotassiumglycyrr:~izinate3 g(9) dr oxy rop cel lul ose
291030 g( 10) F#awekenldxi(d@383 g¢ 123 Y lredﬂlysleéqaus@w@@wl@ng(r@z)(u‘l -ght
silicicganhydpideds g %ﬁ@pnem@ rﬁl()z Aé&noﬁﬁthmmeé@larmeané 68)n1are

suspended or di'ssol ved in purif coat ed he core particles (
2) to yield Bdsed fimed )sdbt ¢ FRed %ﬁ@?%r(éztoh@ﬁ)f‘ﬂﬁ H%qrd%at &hrenng.rture

conponents (Pad Rrauagd 3} é@ meutilsdaceoe&&q éénfrt?/emfé aejnhi Egaért‘iotnhen

m xed wi th conponent ( 12 ) to yield fine subtilae of the
conpound. Th&S&Kif |“’Ia§ePéF§18P9P8§db%BWSBO Y blafed adighpndgeaturated

Experi ment al Jexaiim %yhr(o@en%ra%%rn%tt'eogoqfu t&%al ah@um&ra%fdébu@ 13y as

contalnlng 10 ~1 of 3 x 10-4 M aqueous sol ution
10 extracted w1th ethyl acetate. The organlc extracts were

combined, washed with agqueous sodium chloride solution and

dried (MgSO4) and the solvent was distilled off under reduced
pressure. The residue was chromatographed on silica gel to
give the title compound as a brown oil (10.27 g, 79%).

15 lH-NMR (300MHz, CDCly) [Free amine] §: 1.16-1.38 (6H, m),

2.08 (3H, s), 2.46 (2H, t, J=6.0Hz), 3.28 (3H, s), 3.36 (2H,
t, J=6.0Hz), 3.63 (2H, s), 4.09-4.32 (4H, m), 5.01 (2H, s),
6.86 (2H, t, J=8.1Hz), 7.21-7.32 (1H, m), 7.70 (2H, 4,
J=8.7Hz), 8.23 (2H, 4, J=8.7Hz).

20 IR (KBr): 2984, 1725, 1628, 1597, 1520, 1473 cm™ 1,

FAB-Mass m/z 592(MH)™

Reference Example 18
1-(2,6-Difluorobenzyl)-5-[N-(2-methoxyethyl)-N-
25 methylaminomethyl]-3-(3,4-methylenedioxyphenyl)-6-(4-
nitrophenyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione



of leuprorelin and 10 ~.1 of 0.0l ng/m | actoperoxi dase, 10 ~1 ( 37 MBqg) of
a solution of Nal25l was added. After stirring, 10 ~. 1 of 0.001% H202 was
added, and a reaction was carried out at roomtenperature for 20 @iInlti el
By adding 700 ~1 of a O . 05 % TFA ( trifluoroacetic acid ) solution , the
reacti on was stopped, followed by purificegion by reversed-phase HPLC. The
HPLC condi ti ons used are shown bel ow. 125l-leuprorelin was eluted at a
retention tinme of 26 to 27 m nutes. 2 3 JUL 2003 73 Col um:

TSKgel ODS- 80TM ( TM i ndi cat 956}\4%99' steredtradernark; the sanme applies bel ow)
CIR (4.6 nmx 10 cnm) El uents ol\vent A (O. OS%)TFA) Sol vent B (40%
CH3CN-0.05% TFA) 5 0 mnute ( 100 Solvent A) - 3 mnutes ( 100% Sol vent
A) - 7 minutes ( 50% Sol vent A + 50% Sol vent B) n@ut es (100%-Sol vent
B) Eluting tenperature: Reomterrperatue EI : >rr1/m'n 10 (2)
Preparation of a rat pituitary arf€rior 5 Vgactlon cont ai ni ng
GhRH receptors Anterior | I J re isolated from
forty Wstar rats ( 8 weeks? ol d d »@§hed with 15 ice-cool ed
honogenate buffer [25 MM Tris (tTi s(hdeoxyrfét hyQ) am nonet hane)-HC1, 0.3 M
sucrose, 1 mM EGTA (gl ycol - et herdi am ne-N, N, » Ne- tetraacetic acid), 0.25
nv PMSF (phenyl net hyl sul fonyl fluoride), 10 |} n1 aprotinin) 1 ~g/mn
pepstatin, 20 ~g/m | eupeptin, 100 ~g/m 20 phasphoran don, 0.03% sodi um
azide, pH 7.5] .) The pituitary tissue was flogtedjin 2 nl of the

honogenat e buffer and honogeni zed using a Pal o’ honogeni zes. The
honbgenate was centrifuged at 700 x g for 15 mi nut es. The super nat ant was
taken in an ultracentrifuge tube arid centrifuged at 25 100,000 x g for 1
hour to give a nenbrane fraction pellet. This pellet was suspended in 2 m
of assay buffer [Zﬁomalrdsimﬂz;f 3, M@Tﬂém@w&ﬁhﬁméﬁeﬂﬂa@ce@ S
acid), 0.1% oy, ) P ~0/ pepstatin,
20 ~~g/'m Ieﬁ%?#f) An%ﬁﬁ? Qosp OV%%1 353&“& ut ?ﬂn1ggla§?dg pH 7
. 5] aid theimqimbab\mnmummmrugedlath&@@ncﬁ 0@2) 2( glf ox210hmmel)The
menbrane fra C S I d o] say
buffer, divi yidtq?r%tc% %\gﬁlﬁor?a g?gge'lr“%;é‘é&gé @g%l%&g%gﬁ ﬁgae%%v?}?érn E’]’ég ed.

2 3 JUL 2003 ire(AoFRrepar &td ¢hisf repot{chi neseuhanmterdiedt raaplughon
menbr ane fracgjd I g

receptor- exp?btefsglﬂﬁ Q%“&]%g%%%d?eﬁlﬂef%&%ﬁg%sus eng ?ﬂ(_lz 20.9.3.70
phosphat e- bufferled l@altpﬂiéeélﬁpﬁ)ﬂérmhi edirgl \mhtehmiéXhMEmaﬂS Stlrred for 20

(et hyl gpedi a a i S- t g for
o G oo L b i D s it R Y
NaHC03 , 5 nVITEDTACHIVILEY. vmdampéﬁ;tti@m%mb@tmem%@ehuéfaﬂ@heugnﬁg t he
Pol ytron homganiZafed Aéa@iurﬁe{gydﬂggﬁ&ap&ﬁétém@oruglém h@xé%&ﬁéﬁﬁ@s

t he supernatant was transferred to an ultracentrif ion tube and
centrifuged YRV a§ K SE 3§t W}tﬁo%FhYJeaﬁeélaGea rr'g%roéfr-‘\?@“f%oa‘%{‘FEﬁCts

precipitate. yHie cR@ainRid, awgswaa WUER U sédtunObnaBragsayohbuthien and
centrifuged at 100,000 x g for hour. The nenbrane fraction 15 recovered

as a pfRéci pi td%e Wdadéﬁamsélns)pé‘ﬁ@ed:hien 52@"#1“tof"aﬁhél%éé}eﬁu?f@rUnder

di spensed, ai}dedst}c%r graetssh§:% C Phiaorreesz.udsue wggncﬁroamatoggraphed on silica

gel to give the crude product, which was recrystallized from
ethyl acetate-hexane to give the title compound as brown
crystals (0.60 g, 68%).

20 mp: 190-192 °C.
Elemental analysis for Cg1H,4N4045F,

C(%) H(%) N(%)
Calculated : 58.49 ; 4.12 ; 8.80
Found : 58.50 ; 3.91 ; 8.61

25 lH-NMR(BOOMHZ,CDC13)[Freeamine]é:Z.Zl(BH,s),2.68(2H,



(4) Determnation of 125l1-1euprorelin binding inhibition 20 rate The rat
and human nenbrane fractions prepared in the above ( 2 ) and ( 3 ) were
diluted with the assay buffer to yield a 200 ~g/m dil ution, mhlcg Wﬁﬁ an
di spensed at 188 ~1 per tube. Were the ratrpituitary anterior é 0
menbrane 25 fraction was used, to each tupg) 2 ~.1 of a solution of 0.1 nM
conpound in 60% DVBSO (di net hyl sul foxide) and 10 ~1 of 38 nM

1251 -1 euprore |n r ded angous)l y re,.the_gce rane
fraction of t %ﬁﬁ)?H?ﬂ ﬁ%%WE%quﬁecéptor!ggpresgeg %ﬁ égghgpu %H 2
~.1 of a sol usl on50382(2rﬁ\/| sonpéutd GBH | rs )60%0. DVEO.g6d ( 28, ~1h) of 6 380ABM 97

quant ity a 1 eaBeiBh o i (B of e%%%w@%tdiﬁﬂ‘ 85782 of Yag bnkit -

1251 _| eupr or efi, ngwgs 7aegpared. To deternlne non-specific 2 3 JUL 2003 75
bi ndi ng anobunt, a reaction mxture of 2 ~1 of 100 ~.~Mleuprorelin in
sol utiondin 668 HEO aA&40 1710 .0F6 BB. AERB2515 upPérel I Mehad 48Tophhbtd.
Where the rat sltU|tar antgrlor | obe nenbrane fraction 5 was used, the
reaction was £8AAuctéd3af™4 € for 90 minutes. Where the nenmbrane fraction
of the CHO wth human -GhRH receptors expressed was used, the reaction was
carried out at 25 C for 60 mnutes. After each reaction, the reaction
m xture was aBpEfpacedcaRdarPLeeted through a 10 pol yet hyl enei ni ne-treat ed
Wiat man gl ass filtec(4CambhopAEhL Ui'-% 2f BLhﬁéhbeBobfefﬂ%y&a)dJélﬁml vhty of
1251 | euprorelin renalnln? on the | ter paper was neasdred with a
y-count&p. ThBetkprEsshoh CWBWSBPYéﬁBlﬂssyt v1063¢WBerte SB = radloact|V|ty
with the conpgupd,added) odPoieAHX) w%HB?stlé]b?Qaﬁ%ﬁ WLy, g (NS
nonspeci fically bound radi oactivity) was cal cula |nd ‘t he |nd|ng
inhibition rafdé&opey ) of each test conpound. Furthernore, the inhibition
rate was determ ned by varying the concentration of the test substance and
the 50% i nhibitory concentratlgb (TC50 value)' of the 20 conmpound was
calculated fromHll plat. The results are shown in bel ow binding
i nhibition |1 C50 val ue Test Cbnpoﬁ‘d\rate (% Rat ( 1 ~M Human ( 20 EirM
Rat Human Ex. Conpd. No. 2 27 NT NT .0001 Ex. NG
0.0002 NT: not measured 25 Experiyggntal\ Exa ple upre>5|on of plasna LH
s : ~ ably administered to
aﬂasg/gglarls) and 2 3 JUG 2003

76 S
F.'

15 To a solution of the compound obtained in Reference
Example 18 (1.56 g, 2.50 mmol) in formic acid (30 ml) were
added a solution of 1M hydrogen chloride in ether (7.4 ml,
7.4 mmol) and 10% palladium-on-carbon (200 mg) with ice-
cooling, and hydrogenation was carried out undexr atmosphe;:ic

20 conditions at room temperature with constantly stirring for
2 hours. This reaction mixture was filtered through Celite
and the filt;ate was concentrated under reduced pressure.
The residue was partitioned between chloroform and saturated
agueous sodium hydrogencarbonate solution. The agueous

25 layer was extracted with chloroform and the organic extracts

were combined, washed with aqueous sodium chloride solution



pl asma LH was quantified. The mal e cynonol gus nonkeys , used at 4 years 9
nonths to 6 years 3 nonths of age at tine of experinentation, had been
castrated nore than 3 nmonths prior to the exanmination. Test ani npsj[ QP(E 3
] were given 30 nmg/kg 5 (3 m/kg) of the conpound suspended in 0.5% nethyl
cellulose at a final concentration of 1%y oral adm nistration, and
control animals [n = 2] were given 3 m/kg of the 0.5% nethyl cellul ose

di spersant al onge ;b ral i ni stration. At 24 urs.and.i di at el y, hefore
St strat; GREARLel Brafqll S g veny 45 BRe RS Sy ATER £} Bk
adm ni strati ol | 0 rij I via the
fenoral vei norrz;enddJ %)Aﬁfrg%ie\gt@glr% ‘st gfr}é}deu%\l eur(??] %%eé?#\éﬁggﬁé?%ggﬁé%’%sg?n% H
concentr at i orge Webegtlet et rechdey pachinoasselyiusiwes mersy stesltliicasdrf e | S.
The testicular_cells were 15 collected fromma|e LB/c_m. c 8.to 9 weeks
of age) and SHOHed GHEHE THEAM 1 G1%h TBE Bof bECEBTEOHSH FRolBIR) o
medi um (PVEMdy ot (i s 29, M HEPES and 0. 2% HSA per testis. Aftex

i ncubation at g? C for 1 hour, the cells were passed through a nylon nesh
filter ( 70 VWipy 2000 dixg€nsed to test tubes 20 at 8 x 105 cel |l s/tube.
After the cells were washed twice wwith O, 4 nl of DMEMH, O . 4 nl of a
DVEM H sol ut iEgrpmegyitash gt s 1 hefroreden i ¢ @SS BHpl hgany), as the
standard LH) or nonkey plasna, previously diluted up to 300 fold) as the
test sanple, was added, fol kel byHA%L edb¢¥bn at 37 C for 2 hours . The
25 testostereng SPNGEY rat isan giin .t he gqul.t @ & -supernat ant was det erm ned by
a radi oi munoassay (CI'S Di agnostics Conpany), and the LH concentration in

t he testo nonk@unsl asma was 5gaI2€uI:at4e§3fr:or§l-t4l'ﬁe standard curve f or the

standard equijne LH. The r ts_are given et h i.n, Fi gure he LH
concentr at i O#H-ﬁﬁbggggga'ifﬁ% ;@F@&nﬁ”&b‘ée@ o éﬁ% (13%6 Bgse% 1?11%(-|§ﬁ'
concentration i nmedi |y .bef.ore, adm nistyati i a¢h Sk ndi vioduyal

cynonol gus nor%ﬁkre‘?;/—r%ér??zss iS%séh(S\?\n}jl'ag,thaz'{?n(eﬂg’oﬁsgﬂ\%i'g#}shel%% (2H,

adm ni strati @ .t 5n84békHg s) 2 63 QAU 2B00S8) t akefB -o6- 16 (( 4thdimdat 6d 8By 6t. IS
arrowmark) a al_ues r t adm ni stration being indicated by
the m nus ang%p ’usmLss'i gﬁ?f f’e%d;g(cﬂ’vgﬂﬁ The control group-1 ( -- ) and
controlygr oupr? (kBD) WeS ey alids dosgsh Witdn®, Srsa®t hyiee! | vhosecm1.

di spersant (3 m/kg) only, while the conpound group-1 (-O -), conpound
group-2 (-~-) and compound group-3 (-O) simlarly received a dispersion of
the Exanpl e amawntd\Exahdie G.cbe nethyl cel lul ose (30 no/ kg, 3 nml/kg). The
control groups showed little change in the plasna 10 LH concentrati on even

after adnini strat iFofFPIGF WETBH RS Harfy, A3 PP RYMBEUHE Y dubs, the pl asna
LH concent r atd oy 1$h@uad s prapivl a4 [ oqgnning i mredi ately after

admnistration and had fallen tao 20~ of the baseline or |ess 24 hours
A ter @i ni SRt o TR g RO LA 17 iy ST P Tcd b SH )
re-el evati onadgforiehe pl asma LH concentration was noted. The above results
i ndi cate that the Exanple Conmpound No. 2, adm nistered orélly, has a
significant depressive effect on bl oogyLH concgntr atox Tt is evident
fromthe forgoing results that conmpounds §f thg prinv ntion
anfiagoni ze the pituitary LH R ke THh stinmul ation

. 125 | NDUSTRI AL

L lciossesses excel | ent

from the hypothal anus {Qd nhi bNt

APPLI CABI LI TY The corrpound\ he p

gonadot r opi n-r el easi ng harmonel.ant agoni zi ng activity. It is also good in
oral absorb ability and eRcel 1Ent in stabili ty{andFphar macoki netics . Wth
low toxicity, it is

Using the compound obtained in the following Example 8
25 as a starting material, the title compound was obtained in

the same manner as in Reference Example 7.



30 also excellent in safety. Therefore, the conpound of the present

i nvention can be used as a prophylactic or therapeutic agentfor

hor none- dependent di seases etc. Concretely, it is effective asj?3 jy. 203
prophylactic or therapeutic agent for sex hornone-dependent cancers %e. g.,
prostatic cancer, uterine 35 cancer, breagd cancer, pituitary tunor, etc.),
prostatic 2 3 JUL 20D3 ~a hypertrophy, hysteromyoma) endonetri osis)
precoci ous pubgeLiy, @enorrhea syndrone, nultilocular ovary syndrone,

pi mpl es etc, or as a pregnancy regulator (e. g., contraceptive),
infertility rgpedyoqproowengtruation regulator. 5 It is also effective as an
ani mal estrous requlator, food neat quality inproving agent oz ani nal
growh regulator in the field of animal husbandry, and as a fish spawni ng
pronoter in kﬁga%ifldlof fishery. 2 3 JIJL 2003 79 CLAI M5 1.

S- (N-Benzyl - NFTiE RyFaninonethyl)-l-(?,6-dif|uorobe

nzyl)-6-§=1- ( 3- met hoxyuse{ Nepphepy}+N-Be phenyhti homeah?13dhpy i, mi-di ne- ?, 4( 1H,
3H) - di one ong‘é It t ereoi . A ggmﬁound of the formula, R R wherein R
and R -; each’t §98§8 ngé,)héaﬁég TeEBAFYHreR(ar BREgAduE a' C, . . ~, ;

al koxy group,prRefdrthakh60xy3calpoayhi@iaep20n (auCan)=akbay! (@s@up1ehi ch
may (be substituted by 1 .to 5 substituents selected fromthe group

consi sting of CPPRORYAr¥Ry, 1{ii) ClL_~.,acyloxy) (iii)' benzoyloxy, (iv)
anvno which nmay be substituted,by 1 or 2 substituents selected froni the

group consisting of C1_6 allcoxy- nyl, benzyl oxycarbonyl,, C ~,. acyl,
Cl~ allryl and C~_3"all cyl sul fony C, lo~allco~vy, (vi) C3 ~

cycl oal I ~yl oxyc~u-bonyl -C, 3 al ho ~~d\(vii) C, _3 al koxy-C, 3 al koxy; P3

represents a hydrogen atom a hal ogen at qyu_ ~a hyglr ox) oup or a _C, ~

al koxy group whi ch maybe substituted bhye1 td 5 sybsti s selected from
R\ ORYS ii), benzoyl oxy,

the group consisting of (i) hydr ) C :
(iv) am no which may be suéstitu s

the group consisting' of C, _
,'~acyl, C,.~ alkyl and Cl_g al KY sul f
cycl oal ) "yl oxycarbonyl -C, -3 alloxy and (vii) C, _3
two adj acent R3 nzay form taken together, a C ~
2 3 JUL 2Q03 so R~ represents a hydrogen atom or
represents a Cl~ al kyl group which rnay be substitw
substituents selected fromthe group consisting 6f (
acyloxyl,O (iii) benzoyl oxy,

substituents selected from
ReN&yd oxycar bonyl, G
_lo,allcoxy, (vi) C3_~
Hoxy- Cl_3 al |l coxy; or
enedi oxy group;

~ allryl group; R6
by 1 to 5

hydroxy, (ii) ClL_~

To a solution of the compound obtained in Reference

Example 6 (5.0 g, 8.41 mmol) in dichloromethane (120 ml) was
added triethylamine (2.34 ml, 16.82 mmol) with ice-cooling,
followed by stirring. To this reaction mixture was added

15 N,N'-carbonyldiimidazole (2.73 g, 16.82 mmol) with ice-
cooling. The reaction mixture was allowed to warm to room
temperature and was stirred for 42 hours. The mixture was
then ice-cooled again and O-methylhydroxylamine
hydrochloride (7.02 g, 84.08 mmol) and triethylamine (11.7

20 ml, 84.08 mmol) were added. The reaction mixture was allowed
to warm to room temperature and stirred for 3 hours. This
reaction mixture was then partitioned between chloroform and
saturated sodium hydrogencarbonate solution. The agqueous
layer was extracted with chloroform. The extracts were

25 combined, washed with agueous sodium chloride solution and

dried (MgSO4) and the solvent was distilled off under reduced



(iv) amno which may be substituted by 1 or 2 sub-_ stituents selected from
the group consisting of ~Cl_s al koxycarbonyl, benzyl oxycarbonyl, Cl~ acyl,
~C~~, allcyl and Cl 3 alkylsulfonyl, (v) C~_lo alkoxy, (vi)~C3 ~13 JUL 2003
cycl oal kyl oxycar bonyl - C~_3 al koxy and (vii) Cl1_3 al koxy-Cl_3 allzoxy; or a
group of the fornmula: \ \ ~Rs wherein RSsoepresents a hydrogen atom or R4

and RS may together form N, or ~ ~ N ; and n represents an integer of 0 to
5 or a salt jhereel 3rmh f@?P@H@%éE T Sifldn 6her eef 1Webch I's
a conmpound oP thg ?6nuu la: ~ , 2 BE@%%ﬁEOOBIEI mﬁere?ﬁ R an

R each is adhyel rthegémghttaprpléowdpbxsi gvbiph wac-reatryeoxylbzedpfopma
CL, ~ all ~~l h b t ted o b t t ed
Com the_or b 0RALER TR BSLEAR S cdrbBuRg PR T g5 et ot

be~i zoyl oxy, '( 4(.i5e) ggnwoe )whi ch nay be substltuted by 1 or' 2 substituents

selected fromthe group. consisting of Cl_6 al koxy-carbonyl,
benzyl ogycar mpnyl204G205 &€yl , C~~, allcyl and C~_3 alkylsulfonyl, (v) C-_lo

al koxy, (vi) | gal_Il.¢ on 3&? r§lq:llcoxy and (vii) C, _3

al | coxy- C~ BEE%W88§é& ang 39 EXRESVEIPR hal ogen ~atorri or.a
G~ "all~oXy, H" d]%3 (% Y, .. grdiip which
nay~~be~ substltuted by 1 to suigtltuengs selected fromthe gi

oup', consi st Crilgudf teid) :~ 6y dis oX%(mB) ;CL0~'48cy| oXy,

(i |) benzoyl ox (iv) 1gi,ng'-whic gay ~be,substituted by 1 or 2
substltuents¥sePéCted frogh~g%e~ grgup céﬁs?%tlng of C, _6 al koxy-carbonyl,
benzyl ?WCM Benyhr @Uomﬁﬁ{'cou Gl3. a3 kys (gnd s@l .8hkyksu 0rt¥'az§i(1){ Cl_lo
al koxy (vi) C3_~ cycloallcyl ok§carbony| Cl 3 allcoxy arid ~ (Vil 3

al | coxy-Cl_3s3l| gomo(zur tsvyo adjsazqezrmt BE)~ rﬁawzf((mm dakﬁra toget her, 1&- ClL. ~
aIIrernedloxy group, kyl _group; RSis a gdrogen

atom or (RY nﬁQ tggé@hgrSVJPﬁ N)or7~63(ﬂﬂ4 c&hﬁﬁﬂﬁﬁ*of claim?2

or a salt thgggo%kzwhereln R is a Cl1_3 allcoxy group. 5. A conpound of
claim4 or a salt thereof, wherein R2 is a hydrogen atom 6. A compound of
claim 2 or aIBalKBthesesB, wheteil71R3 1662, H¥dBagehdat oh31l, 2430k 2003 82
7. A cggpound of claim2 or a salt thereof, wherein R6 is a group of the
formul & ~R5 wherein RS is as defined in claim 2. S." A conpound of claim3
or a salt théremblewderein R~ is a C1 3 alkyl group and RS is a hydrogen

atom 5-(N-Benzyl-N-methylaminomethyl)-1-(2,6-
difluorobenzyl)-6-[4-(3-methoxyureido)phenyl]-3-
phenylthieno[2,3-d]lpyrimidine-2,4(1H,3H)-dione
20 hydrochloride (Example Compound No. 2)

%%@

To a solution of the white crystals obtained in Example
1 (38.34 g, 57.42 mmol) in dichloromethane (800 ml) was added
25 hydrogen chloride (1M solution in diethyl ether) (100 ml) with



9. A conpound of claim2 or a salt thereof, wherein nis 1 or 2. 10. A
conpound of claim?2, or a salt thereof) wherein R is (i) a hydroy roup,
(ii) a C~—~ allcoxy group) or (iii) a C~~ allryl group which may b fia?Ul_ 200
substituted by ~hydroxy or Cl~~,,allryl-carbonyloxy; R is a hydrogen
atom a Cl~ al kyl group or a Cl~ allcoxy- Lar bonyl ,b oup; ' R3 represents a
hydrogen , atom a hal ogen atom a hydroxy group or a C ~ ~ allcoxy-C, ,~

al I coxy gr oup; or two adj ac nt. R3 may fo:~, taken tqQgether, a C-~,
al | ryl enedi odCHTRIPLPR ' 2F Eh%yfa?*ﬁéléﬁe gtagmsgg.rge% a3 EPecyEMGoup: R6

is~ a C~ al lqhyereard! Kyb 96 0HPnRted. 9 ToHP Madheod dtkcthBe Vab R5
wherein RS is a hydrogen atom or 1'~ a~~d R5 nosy together fom Z 3 JUL
2003 83 N or concaptramed nupden pedpced mIeSAUEQWPDGnﬁthr@EadNﬁZW@ﬁ a salt
t her eof , wher I [ y
aroup. | RIS E S S oS ko1 S ERLIMD G EHR X O Soofr)
group; B6 is aas-vkiehtzgllpcgw@mp (faﬁthngsO99%2 A, process for producing a
conmpound of claim2 or a salt t hereof , which conprises reacting a conpound

of the fornul®p: HSBIRALNSOC? ~~R3)n\/N\HZNSNOF.\.F,r
wherein eachs nbol efined in claim?2 salt thereof with
car bonyl di i m gé%h% g‘PBI ‘Fae\}éalﬁyonégat’?% QMF{PFE% compound of

the formula: Ri N)~ ~2 whe gHZ e%(ilg synb?/ is as def ned in claim 2, or
a salt thereof. 2 3 JUL 2005° ° N{%
Calculated : 60.63 ; 4.66 ; 9.82

10 Found : 60.45 ; 4.68 ; 9.62
IR (KBr): 3440, 3042, 1713, 1665, 1628, 1593, 1539, 1473 cm™1.

FAB-Mass m/z 668(MH)*

Example 3
15 Using the compound obtained in Reference Example 6 as
a starting material, Example Compounds No. 3-1 to 3-9 were

obtained in the same manner as in Examples 1 and 2.

Example Compound No. 3-1:

@5 e

20
Yield: 91%

mp: 175-180 °C [Hydrochloride].



84 13. ; A pharmaceutical conposition which conprises a conpound, of claim
2 or a salt thereof and a pharmaceutically acceptable ~cai-i~,er, excipient
or ~diluent. 14..~ 23 JUL 2003
5- (N-Benzyl - N-net hyl ai i ~i nonet hyl )-1-(2, 6di fliioi obenzyl)~-6-[4-(3-etvylure
i do) phenyl ] - 3phenyl t hi erio[ 2; 3-d] pyrirnigine-2,4(1H, 3l-i)-dione or a salt

t her eof

15. ~t|5 , (N-Benzyl - N-rnet hy, | arui_n rnethyl) 1.-(2,6di~fl.uo, robenzy~~)

~ = ( ~3EX8pR: FBPB?Paé)Bﬁerﬁy L=t e >~ o~
.,hei~y|th|eno [ 2, 31 d],~nyrin1d|r|e~-2,,4 (

1H 3H)-aiorie:-'.hydrochloride:, . A pharma¢gyti cal conposition which
conprises a conpound of the for R6. V R~ R~ ~3)n wherein R and R ',

each represents a, hydrogen atom ydnoxy gi oup, ~ a~C, ~,,, allsoxy

group, a C-"4, allcoxy: carbonyl group opya C ,~gall roup which may.
,be substituted ~by. 1 ,to 5 substitugps sel ectep fr e group

conS|st|ng of (i) hydroxy, (||) ~n8 on/- N yl oxy, (iv) anvno

whi ch nmay be substltutedw Znt K

sel !ctedy frorii the group

Vady

con5|st|ng of C~_ 6 aIIcoxy c __%?nyl LAY Cj4 acyl, C-~,
allryl"an,d C-, ~' aIIcyIsqu (v) C1_,o~allcqg VI) Z 3 JUL 2003
us C3_~ cycIoaIIconxyc u~bb nyI 3 aIIcoxy arid (V|F) C, _3 al koxy-C, _3
al koxy; P3 ~ represents a hydrogen atom a hal oge om ~; a hydroxy group

or a C ~ al koxy group which maybe substituted by 5 substituents

sel ected fromthe group consisting of (i) |aydroxy, Cl_~ acyl oxy,,
(ii1) benzoyloxy, (iv) am no which nmay be substi i by 1 or 2
substituents selected fromthe group consisting of C~_6 all coxy-carbonyl,
benzyloxycar&amwd @i1%'acyl, ~Cl~ all~yl and C-_3 al kylsulfonyl, (v) G _io
al l coxy, (vi)~ ~ cyC|oaII carbonyl-C, 3 all oxy and (vii) C~_3

al koxy-Cl _3 @Pkdﬂ? 162 tﬁn[%ﬁ¥ %%%OF& y form taken together) a Cl-~,
aI>serged|oxy group; R~ represents a hydrogen atomor a C ~ allryl group;
R6 represents a C~~ al kyl group which may be substituted by 1 to 5
substltuentSE§@WE@ﬁe§°WW@NP@héEQ ouptonsi sting of (i) hydroxy, (ii) C- ~
acyl oxy, (iii) benzoyloxy, (iv) am no which may be substituted by 1 or 2
sub-. stituents selected fromthe p consi $iging of C, _s al koxycar bonyl ,
~benzyl oxycar bonyl, Cl~ acyl, ;C, ryl and C~_3 al kyl sul fonyl, (v)
Cl I o al koxy, (vi) C3_~ cycloallc ycanbonyl -Cl _3 all goxy and (vii) Cl1_3
al koxy-C 1 _3 allcoxy; or a group of the N< z erein RS
represents a hydrogen atom g R4 and NRS ymN or N ; and n

represents an integer of 0 JUL 2003 ~G 17. A
phar maceuti cal conpositi¥ preventing or treating
a sex hornone dependent dlse 18. of the fornmul a:

Yield: 80%
mp: 172-177 °C [Hydrochloride].

10



R6. R ~3~n R wherein R~ and R °, each represents a, hydrogen. aton) a
hydr oxy group, a'C,.~~;alLkoxy group, a C~~ , allcoxycarbonyl group or a
C,~ allcyl" group which may , be substituted ~by. 1, to 5 substituggt&sza
selected "fromthe group consisting of (i) hydroxy, (ii) C, _~ acyl 9,
(iii) .. | benzoyloxy, (iv) amino which ngy be substituted~, by 1 ,or 2
substituents selected frorii the group consisting of Cl1_6

al | coxy-c~u~honyl). benzyl ox bon C, j~ acyl, C .~ allryl'and

C, _3 a||cyls%o’?%“r%]r?~€?iﬁlp%3rx‘§%?'~a%%bxy, (vi) C3 ~

cycl oal >yl oxycar bonyl -C1_3 allcoxy a~~d (vii) C,_3 allcoxy-C, _3 allcoxy;

R3 represents a hydrogen atow, a hafogen atom Heja hydroxy group or a Cr~

al koxy group whi ch maybe substltut 1 to ~5 substituents selected from
t he group consisting of (i) hydrox 11)\CL_7 acyloxy,, (iii) benzoyl oxy,
(iv) amino which may be substituted ~by~ Xp_or 2 gubstjtuents sel ected from

the group consisting of C,_6 allcoxy-gmrbonyl, benzylp arbonyl, C1 ~ ~

~acyl, Ci1,~ al hyl ~and Cl$®9all~yls Ifo y (v) A8, , (vi) C3_~
cycl oal I cyl oxycar bonyl - \3— oK @ @ coxy C, _3 all:oxy; -~or
al | enedi oxy group; 2

two adj acent R3 may forn1 tak oget
3 JUL 2003 s~ R ~ represents -ﬁ§grogen at om or aNC (%Ikyl group; R6
represents a dl,, alkyl gro p whPch may be substiltutedl by 1 to 5
substituents selected fromthe group consisting off (i){ hydroxy, (ii) Cl_~
acyloxy, (iii) benzoyloxy) (iv) am no which may be jtuted by 1 or 2
sub-. stituents selected fromthe group consisting _s al koxycar bonyl ,
benzyl oxycar bonyl, C 1~ acyl, ~Cl~ allryl and C _g-a sul fonyl, (v) C _,o0
al koxy) (vi)~C3_~ cycl oal | ~yl oxycarbonyl -C~_3 al koxy and (vii) Cl1_3

al koxy-Cl_3 aliledaicy; 90 a group of tile formula: ' \ \ RS wherein R5
represents a hydrogen atqn1 or and RS may together formNor ~ ~ N; and
n represents™i ilftget’ of éHﬂérQCh&Pr&d§dlt t her eof .

ACA S?5sA@, AT @ . A e. AS. Aur . ASh. AS;

R Af . A (.AS9. A?. Af .A/5 .ASLY. AS . A [|.A@GN . AS. A 9. A@ . A@ A. A@ 9. A@isy. A, . A%
 AG?. A9l . Al EXATPLE ICOA‘POM@ﬂ&NOAf BFnsR A9. AF[. Al . AuL. A@sR AS[ R AS9. ASr. A
@NJN&LMiAS Afa. Ay . A .Af.AlL.Af . AN
.AySS,.AyL.An9.A.AS‘.Ay.AH9.Ans.A‘ ATn&9. A, . Af AICA . AS. A Ay. ASN?. Afy. Af. Afy.
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Z _~

. 151 k| vgl gb] X] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]cRal! 2:;

<>| MOT=DGQox} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cza‘:] éw] (295]]] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cgjcal K=p. d@\C~}xsni d_Z]]ca] ca]ca]c
aJ cal calca]ca]ca]ca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalcalcalcalcalcalcalc

?]Rlcﬂ IC?]I ca] Cab%@%g#g%%}"%‘m dN?] ] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca]ca

] ca] caj ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca! $3%T YRS &&&&E&&?' @ O

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] nal cal capcal ¢ cal ca] cal 1292?
2x222%$3Y333444555676L6N6P6S66609( : :::::; K
}xsni d_Z] ] ca] ca] ca] ca] cdfca) ca] ca] cgl ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] eaPca! HN

L1 SIS 2222222272222, P@AAARBLEL BB e ] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal/ca] ¢a] ca] ca] caV] ca] cq] caJca] ca] ca]ca]ca]ca]c
a! KDEbEFFF$GGGEDHEHH! pJJ OKPKSKgKKKKKKKKK- L/ LgLLLLM x$ni dFZ] ] ] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] g] ca] ca] ca] ca] ca] ca]
ca] ca] ca! MVBMFMXM MNINNNOOO
OEOOONPPQ# Qb Q<RsRRRSNSSSSSS. T| w mhc”Y] ] ca] ca] ca] ca] ca ga] ca] ca] ca] ca] cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ga@Vpealcalca! . T;

T>T{ TYUUUW XXI ZZZZZ[£>\ W\ \\ R "0MgArANg " h aal vgl gb] X] ca] ca] ca] ca] ca] caV] ca
] caV] ca] ca] ca}'é‘a}‘éa] @F ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a] ca! aakEbbcccg_d GJi Wil kl.a o] 2q} xsni d_Z] ] ca] ca] ca] ca] ca
] ]ca] cal ca] ca]rﬁ ] 2%}%?%%] c%—] [\Cﬂ&ﬁ% #craj] ) ca] ggfcg] cal ca] c}a} ca} ca} ca} ca} ca
] ca] ca] ca! 2qqqr Arr, s st tJtt u VW, XhXI xI x" C cps| wnhc”Y] ] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca]hc ca] ca] ca] ca] ca] ca] c”a] ca]ca]ca] ca]ca]ca]c
a] ca! sOEXB@rL ’ﬁ% '2%’ a] c%] ca] th] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca ca] ca] ca] ca] ca! *469<#4L*=JMv "R br
| wmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] g ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

ca] ca] ca] ca] ca

] ca] ca] ca] ca] cal caU ca] ca]ca]ca] ca
k' **=| $& -' u9u#} xsni d_Z]Méca] ca] ca] ca] da] caj ca] ca] ca] gca] ca] ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] gaicgsa] cal ca] cal Y } WD} xsnid_Z]]]ca]c
a] ca] ca] ca] ca] ca] ca] ca] cajjca] ca] ca] ca cal ca]ca]ca]calc
a] ca] ca] ca] ca] ca] ca! Dnt H
AQM&T7}xsnid _Z]]]ca] ca] ca] calkalc ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] é‘a ] ca | NKsni@_Z] ]] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] cH] ca] €a] ca] ca] ca] ca] cg] ca]ga] ca] ca] ca] ca] ca] ca]
ca] cajJcalVJi"R$ c
"p}xsnid_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca a)J ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 3° 469n¢ZH} 8vline} id Z]]]ca] ca]ca]cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calea] g2 ca] ca] ca] ca] ca] ca]
caljcalca]calln).FL a
I cn$' 1HW bx/ Jygsdiigt 4dg ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]calcalc
aJ ca] ca] ca] ca] ca] ca] ca] ca]ca]c&a]ca]ca]ca]calca!/<?LQUZ B O 5 -
P, X} xsni d_Z] Mrca]led -2 dcdFeapc andakda) ca] ca] ca] ca] ca] ca] ca] ca] ca] calca] ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! z#Q al }) +MP?| [ )
| wr nhcﬁﬂ ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calcal] c
a] cal ca]ca]calcalca]ca]ca]calcalcalcalcalcal) | v '@ (+
, {0=@ q}xsnid_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca) ca) ca] ca] ca] ca]ca] ca] ca] ca]calcalcalca! $*7: TZ_ ,2AD M il!.}xsnid_Z]]]calc
aJ cal ca] ca] ca]ca]ca]ca]ca]ca]c(a]ca]ca]ca]ca]cal ca] caj ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca]ca]ca!. 1KQzT"*5Uo| wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca! & fho( -
G S}t xsnid_Z]]]ca]ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]c$alca]
ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]lcaljcal H3~H X U k! ""
") " 8" " ##H#H0$?F $3B$b% xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! b% % % % VB&z&EH' a
AN ((((2)0) 7
FpRBEXR L4 AL | wmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caUlc
aljcalcal!...y/i01/1E1[1f111111111222?2u22223;
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Yield: 93%
mp: 195-198 °C [Hydrochloridel].

5
Example Compound No. 3-9:
N 0
"y 1 0
H
Me N 7 N
N—( SN
O F
Yield: 95%
mp: 165-170 °C [Hydrochloride].
10

Example 4
Using the compound obtained in Reference Example 7 as
a starting material, Example Compounds No. 4-1 to 4-5 were

obtained in the same manner as in Reference Example 5.

15
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mp: 177-180 °C [Hydrochloride].

O

MeO

Z

Yield: B80%

Example Compound No. 4-2:

H N
MeO N 4
) \N‘< Sl /go
H 0 -

N
F: :f:
Yield: 77%

mp: 205-210 °C [Hydrochloride].
10
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Yield: 77%

mp: 182-185 °C [Hydrochloride].

Example Compound No. 4-4:

<i::>\\\ HCI
N
N D
H
MeO\N«NM
’ N
H o

O
N
O
%
F

Yield: 14%

mp: 270 °C (dec) [Hydrochloride].
10
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Yield: 26%

mp: 260 °C (dec) [Free amine].

Example 5
5-(N-Benzyl-N-methylaminomethyl)}-1-(2,6-

difluorobenzyl)-6-[4-(3-hydroxyureido)phenyl]-3-

phenylthieno([2,3-d]pyrimidine-2,4(1H,3H)-dione

QT 20

N

10

To a solution of the compound obtained in Reference

Example 6 (2.0 g, 3.36 mmol) in dichloromethane (40 ml) was

added triethylamine (0.94 ml, 6.73 mmol) with ice-cooling,

15 followed by stirring. Then, N,N'-carbonyldiimidazole (1.09
g, 6.73 mmol) was added to the reaction mixture with ice-
cooling. The reaction mixture was allowed to warm to room

temperature and was stirred for 24 hours. The reaction
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was partitioned between chloroform and saturated agueous

sodium hydrogencarbonate solution and the agqueous layer was
extracted with chloroform. The extracts were combined,
washed with agueous sodium chloride solution and dried

(MgS0O,4) and the solvent was distilled off under reduced

10 pressure. To a solution of the residue in dichloromethane
(50 ml) was added trifluorocacetic acid (5 ml), followed by
stirring at room temperature for 20 minutes. This reaction
mixture was partitioned between chloroform and saturated
agueous sodium hydrogencarbonate solution, and the agueous

15 layer was extracted with chloroform. The extracts were
combined, washed with aqueocus sodium chloride solution and
dried (MgSO4) and the solvent was distilled off under reduced
pressure. The residue was chromatographed on silica gel to
give white amorphous powder, which was recrystallized from

20 chloroform-ether to give the title compound as white crystals
(2.2 g, 100%).

mp: 164-165 °C.

lH-NMR (300MHz, €DClg) &: 2.05 (3H, s), 3.46 (2H, s), 3.92

(2H, s). 5.35 (2H, s), 6.65(1H, br), 6.90 (2H, t, J=8.0Hz),
25 7.28-7.65 (15H, m), 8.04 (1H, s), 9.73 (1H, br).

IR (KBr): 3326, 2856, 1715, 1665, 1628, 1591, 1531, 1468 cm™ 1.

FAB-Mass m/z 654(MH)™

Example 6

30 5-(N-Benzyl-N-methylaminomethyl)-1-(2,6-
difluorobenzyl)-6-[4-(3-hydroxyureido)phenyl]-3-
phenylthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione
hydrochloride
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In a solution of the white crystals obtained in Example

5 (60 mg, 0.094 mmol) in dichloromethane (5 ml) was added
5 hydrogen chloride (1M solution in diethyl ether) (0.2 ml) with

ice-cooling, followed by stirring at the same temperature for

10 minutes. This reaction mixture was concentrated under

reduced pressure and the residue was recrystallized from

methanol-ether to give the title compound as white powder (72
10 mg, 100%).

mp: 180-186 °C.

Elemental analysis for C3gHygNgO4SF,°0.1HC1"1.0H,0

C{%) H(%) N(%)
Calculated : 59.36 ; 4.55 ; 9.89
15 Found : 59.37 ; 4.60 ; 9.87

IR (KBr): 3388, 3066, 1713, 1663, 1628, 1593, 1537, 1473 em™ 1.

Example 7
5-(N-Benzyl-N-methylaminomethyl)-1-(2,6-
20 difluorcbenzyl)-6-[4-~[3-(2-hydroxyethyl)ureido]lphenyl]-3-
‘phenylthieno(2,3-d]pyrimidine-2,4(1H,3H)-dione
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To a solution of the Example Compound No. 3-7 (900 mg,
1.24 mmol) in THF (20 ml) was added 5N-potassium hydroxide
5 solution in water (7 ml) with ice-cooling, followed by
stirring at 60 °C for 1 hour. This reaction mixture was
partitioned between ethyl acetate and saturated sodium
chloride solution and the agueous layer was extracted with
ethyl acetate. The extracts were combinéd, washed with
10 agueous sodium chloride solution and dried (MgSO4) and the
solvent was distilled off under reduced pressure. The
residue was chromatographed on silica gel to give the white
amorphous powder, which was recrystallized from
chloroform-methanol-ether to give the title compound as white
15 crystals (850 mg, 88%).
mp: 220-222 °C.
Elemental analysis for C37H33N50,SF,

C(%) H(%) N(%)
Calculated : 65.18 ; 4.88 ; 10.27
20 Found : 65.08 ; 5.01 ; 10.29

1H-NMR (300MHz, DMSO-d¢) 8: 1.93 (3H, s), 3.17 (2H, g,J=4.8Hz),
3.45-3.47 (4H, m), 3.81 (2H, s), 4.76 (14, t, J=5.1Hz), 5.28
(2H, s), 6.28(1H, t, J=5.4Hz), 7.12-7.28 (9H, m), 7.44-7.58

(8H, m), 8.79 (1H, s).
25 IR (KBr): 3530, 3364, 3066, 2958, 2884, 1715, 1667, 1595, 1531,
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Xample

5 5-(N-Benzyl-N-methylaminomethyl)-1-(2,6-
difluorobenzyl)-3-(3,4-ethylenedioxyphenyl)-6-[4-(3-
methoxyureido)phenyl]thieno[2,3-d]pyrimidine-2,4(1H,3H) -

dione

N oN/@]

MeO\

10
To a solution of 3,4-ethylenedioxyaniline (3.90 g, 25.8
mmol) in dichloromethane (100 ml) was added a solution of
1.01M dimethylaluminum chloride in hexane (25.5 ml, 25.8
mmol)} under ice-cooling. The mixture was allowed to warm to
15 room temperature with stirring for 1 hour. To this solution
was added a solution of the compound obtained in Reference
Example 14 (3.44 g, 5.16 mmol) in dichloromethane (60 ml),
and the mixture was stirred at room temperature for 1 day.
This reaction mixture was partitioned between chloroform and
20 saturated agueous sodium chloride solution and the aqueous
layer was extracted with chloroform. The organic layers were
combined, washed with aqueous sodium chloride solution and

dried (Mg50,) and the solvent was distilled off under reduced

pressure. The residue was chromatographed on silica gel to

25 give the title compound as white amorphous powder (3.2 g,
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C(%) H(%) N(%)

5 Calculated : 58.50 ; 4.65 ; 8.98
Found : 58.73 ; 4.48 ; 9.07
1g-NMR (300MHz, CDCl3) d: 2.05 (3H, s), 3.57 (2H, s), 3.83

(3H, s), 3.90 (2H, s), 4.é9 (4H, s), 5.35 (2H, s), 6.75-7.01

(5H, m), 7.12-7.33 (7H, m), 7.55 (2H, 4, J=8.0Hz), 7.63 (1H,
10 s), 7.72 (2H, 4, J=8.0Hz).

IR (KBr): 1717, 1702, 1686, 1657, 1636, 1626, 1560, 1543, 1522,

1510, 1475 cm~1.

Example 9
15 Using the compound obtained in Reference Example 14 as
a starting material, Example Compounds No. 9-1 to 9-2 were

obtained in the same manner as in Example 8.

Example Compound No. 9-1:

@ iSes

O

=z
m O

20
Yield: 60%

mp: 148-151 °C [Free amine].
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Yield: 54%
mp: 169-170 °C [Hydrochloride].

5
Example 10
5-(N-Benzyl-N-methylaminomethyl)-1-(2,6-
difluorobenzyl)-3-[4-(methoxymethoxy)phenyl]-6-[4-(3-
methoxyureido)phenyl]thieno([2,3-d]pyrimidine-2,4-(1H, 3H)-
10 dione (Example Compound No. 10)
©\,\N 5 /©/O\/OMe
Me
MeO “ 4 | N
}{N—<% S N g
To a solution of the compound obtained in Reference
Example 16 (0.84 g, 1.09 mmol) in anhydrous methanol (50 ml)
15 was added a solution of sodium methoxide (2.10 g, 10.4 mmol)

in anhydrous methanol (20 ml) with ice-cooling. This mixture

was stirred for 2.5 hours, while the temperature was allowed
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<=JzodY: 0! f &9p 998k {(ds partitioned between chloroform and saturated
5 aqueous sodium chloride solution and the agueous layer was
extracted with chloroform. The organic extracts were
combined, washed with aqueous sodium chloride solution and

dried (MgSO,) and the solvent was distilled off under reduced

pressure. The residue was recrystallized from ethyl
10 acetate-isopropyl ether to give the title compound as white
crystals (0.632 g, 80%).
mp: 189-191 °C.
Elemental analysis for C3gH35N50¢SF,
C(%) H(%) N(%)
15 Calculated : 62.71 ; 4.85 ; 9.62
Found : 62.56 ; 4.69 ; 9.33
1y-NMR (300MHz, CDC13) 6: 2.05 (3H, s), 3.49 (3H, s), 3.57

(2H, s), 3.82 (3H, s), 3.91 (2H, s), 5.21 (2H, s), 5.36 (2H,

s), 6.92 (2H, 4, J=8.0Hz), 7.14-7.35 (11H, m), 7.55 (2H, 4,
20 J=8.5Hz), 7.63 (1H, s), 7.72 (2H, 4, J=8.5Hz).

IR (KBr): 3380, 2940, 2830, 1717, 1703, 1669, 1628, 1589,

1524, 1464 cm™ L.

Example 11

25 5-{N-Benzyl-N-methylaminomethyl)-1-(2,6-
difluorobenzyl)-3-(4-hydroxyphenyl)-6-[4-(3-
methoxyureido)phenyllthieno[2,3-d]lpyrimidine-2,4-(1H,3H)~

dione



10 10 10S;
109% ()-!'n@' #10% . & ()- Y1 d@' #109%%& ()- Y d@' #109%63%& () - YIMa@Y: 0!
x#10%&' () - M5 10% U&' ()- @10% U&' ()-! @10%8&&' ()-10% S& ()- 9y 10/;%%.1%(%”3
"wWU3dY: 01§ (#10%UvUS () - 9! x (#100JU& ()-9! Q (#10% & ()-9! #10%&

#1098 () - M s#1094JU& () - MOPQR br uT20! @109PP& () -

@109 ()-L10% & ()- %0% & ()- 10vWvU 10vWvU 10vWvUli (#10%WU& () -9
k_=uT20! 1, y-#10% G & ()- Qy-#1098 8& ()- 10% & ()- 9@ 10%

& ()-! @10% /& ()- @10%& ()-' **zX9uT20! f|4S 10% & () -

| *#10%G G & ()-! [*#1098/ B/ & () -

ZYT0% & ()-!°10% & ()- !109%& () -
*=yz{| bC0! yg 10% U& ()-: & 10% U& mm%u&() 10/ 10/ 10/vy; -
10% & ()- G.9g10% & () - $& ~<bCO! !

- l%SlO% & (- L@H0% U U& () -y
10% ,N
Me
H N
MeO\ N
N 5y
H 0O

o)
F

N

The Example Compound No. 10 (0.35 g, 0.48 mmol) was
dissolved in acetone (10 ml), and then was added 6N-

5 hydrochloric acid (1.0ml, 6.0mmol). Themixturewas stirred
at room temperature for 6 hours and neutralized with a
solution of 2N-sodium hydroxide (3 ml, 6.0 mmol) in water with
ice-cooling and the solvent was distilled off under reduced
pressure. The residue was partitioned between chloroform

10 and saturated aqueous sodium chloride solution and the
agueous layer was extracted with chloroform. The organic
extracts were combined, washed with agueous sodium chloride

solution and dried (MgSO,) and the.solvent was distilled off

under reduced pressure. The residue was chromatographed on
15 silica gel to give colorless amorphous powder (0.18 g, 55%),

which was recrystallized fromchloroform-methanol to give the

title compound as white crystals (0.067 g).

mp: 178-182 °C.

Elemental analysis for C34H31N5055F, ° 0.4H50

20 C(%) H(%) N(%)
Calculated : 62.58 ; 4.64 ; 10.14
Found : 62.78 ; 4.57 ; 9.86

1H-NMR (300MHz, CDCl4) d: 2.04 (3H, s), 3.56 (2H, s), 3.80

(3H, s), 3.90 (2H, s), 5.35 (2H, s), 6.89-6.98 (4H, m), 7.08
25 (2H, 4, J=8.8Hz), 7.15-7.31 (6H, m), 7.57 (2H, 4, J=8.6Hz),
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Example 12
5-(N-Benzyl-N-methylaminomethyl)-1-(2,6-
difluorobenzyl)-6-[4-[(3-methoxy-3-
methoxycarbonyl)ureido]phenyl]—3-phenylthieno[2,3—
10 dlpyrimidine-2,4-(1H,3H)~-dione

/
N

MeOOC

To a solution of the Example Compound No. 1 (0.334 g,
0.5 mmol) in tetrahydrofuran (10 ml) were added triethylamine
15 (0.08 ml, 0.6 mmol) and methyl chloroformate (0.0425 ml, 0.55
mmol) with ice-cooling and the mixture was stirred for 1 hour
with ice-cooling and then for 1 hour at room temperature. To
this mixture were added triethylamine (0.08 ml, 0.6 mmol) and
ethyl chloroformate (0.0425 ml, 0.55 mmol), and the mixture
20 was stirred for 2 hours at 40 °C and then for 2 hours at room
temperature. To this mixture was added aqueous sodium
chloride solution and extracted with ethyl acetate. The
extracts were combined, washed with aqueous sodium chloride

solution and dried (MgSO4) and the solvent was distilled off

25 under reduced pressure. The residue was chromatographed on
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from ethyl acetate-diethyl ether to give the title compound

as colorless crystals (0.204 g, 56%).
mp: 150-152 °C.
5 Elemental analysis for C3gH;3N504SF,
C(%) H(%) N(%)
Calculated : 62.89 ; 4.58 ; 9.65
Found : 62.68 ; 4.69 ; 9.44
14-NMR (200MHz, CDClg) d: 2.06 (3H, s), 3.57 (2H, s), 3.91

10 (2H, s), 3.93 (3H, s), 3.98 (3H, s), 5.37 (2H, s), 6.92 (2H,
t, J=8.2Hz), 7.15-7.60 (11H, m), 7.57 (2H, 4, J=8.6Hz), 7.73
(2H, 4, J=8.6Hz), 10.06 (1lH, s)
IR (KBr): 1746, 1713, 1663, 1537, 1460, 1339, 1200, 1034, 737

em™1.
15
Example 13
1-(2,6-Difluorobenzyl)-5-[N-(2-methoxyethyl)-N-
methylaminomethyl]-6-[4~(3-methoxyureido)phenyl]-3-
phenylthieno{2,3-d]lpyrimidine-2,4-(1H,3H)-dione
MeO\\\\
/N O
Me
H N
MeO, N a /g
,N—< §7 N o
H 0 l F
20 F

To a solution of the compound obtained in Reference
Example 7 (0.86 g, 1.48 mmol) in N,N-dimethylformamide (15
ml) were added ethyldiisopropylamine (0.34 ml, 1.92 mmol),
25 potassium iodide (245 mg, 1.48 mmol) and N-(2-
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washed with aqueous sodium chloride solution and dried

(MgSO,) and the solvent was distilled off under reduced

pressure. The residue was chromatographed on silica gel to
10 give the title compound as white crystals (840 mg, 89%).
mp: 161-163 °C.
Elemental analysis for C39H31N5055F,0.5H,0
C(%) H(%) N(%)
Calculated : 59.62 ; 5.00 ; 10.86
15 Found : 59.73 ; 4.99 ; 10.85

1H—NMR(300MHZ,CDC13)[Freeamine]6:2.14 (3H, s), 2.64 (2H,

t, J=5.9Hz), 3.27 (3H, s), 3.41 (2H, t, J=5.9Hz), 3.83 (5H,
s), 5.37 (2H, s), 6.93 (2H, t, J=8.2Hz), 7.12-7.63 (12H, m).

IR (KBr) : 1709, 1663, 1560, 1522 cm~ 1.
20

Example 14
1-(2,6-Difluorobenzyl)-3-(3,4-ethylenedioxyphenyl)-

5-[N-(2~-methoxyethyl)-N-methylaminomethyl]-6-[4-(3-

methoxyureido)phenyl]thieno[2,3-d]pyrimidine-2,4~(1H,3H)-

25 dione
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Using the compounds obtained in Reference Example 20 as

7 }N@NO%R ] - 9409&' () - 10

@iO%hW&f():p!

starting material, the title compound was obtained in the same
5 manner as in Example 13.

Yield: 79%
mp: 155-156 °C [Free amine].

Example 15

10 1-(2,6-Difluorobenzyl)-5-[N-(2-methoxyethyl)-N-
methylaminomethyl]-6-[4-(3-methoxyureido)phenyl]-3-(3,4-
methylenedioxyphenyl)thieno([2,3-d]lpyrimidine-2,4-(1H,3H) -

dione
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Using the compound obtained in Reference Example 19 as

a starting material, the title compound was obtained in the
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reparation Example 1
Using 100 mg of the Example Compound No. 1, 165 mg of
lactose, 25 mg of corn starch, 4 mg of polyvinyl alcohol and
1 mg of magnesium stearate, tablets are produced by a

10 conventional method.

Preparation Example 2
The Example Compound No. 2 (5 g) is dissolved in
distilled water for injection to make a total volume of 100
15 ml. This solution is aseptically filtered through a 0.22 um
membrane filter (produced by Sumitomo Electric Industries,
Ltd. or Sartorius) and dispensed at 2 ml per washed sterile
vial, followed by freeze-drying by a conventional method, to

yield a 100 mg/vial freeze-dried injectable preparation.

20
Preparation Example 3
Using 100 mg of the Example Compound No. 4-2, 165 mg of
lactose, 25 mg of corn starch, 4 mg of polyvinyl alcohol and
1 mg of magnesium stearate, tablets are produced by a
25 conventional method.

Preparation Example 4
The Example Compound No. 4-2 (5 g) is dissolved in
distilled water for injection to make a total volume of 100
30 ml. This solution is aseptically filtered through a 0.22 pm
membrane filter (produced by Sumitomo Electric Industries,
Ltd. or Sartorius) and dispensed at 2 ml per washed sterile
vial, followed by freeze-drying by a conventional method, to

yield a 100 mg/vial freeze-dried injectable preparation.
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Example Compound No. 1 or No g
(2) Lactose/crystalline cellulose (particles) 330 g
5 (3) D-mannitol 29 g
(4) Low-substitutional hydroxypropyl cellulose 20 g
(5) Talc 25 g
(6) Hydroxypropyl cellulose 50 g
(7) Aspartame 3 g
10 (8} Dipotassium glycyrrhizinate 3 g
(9) Hydroxypropylmethyl cellulose 2910 30 g
(10)Titanium oxide 3.5 g
(ll)Yellow iron sesguioxide 0.5 g
(12)Light silicic anhydride lg
15
Components (1), (3), (4), (5), (6), (7) and (8) are
suspended or dissolved in purified water and coated on the
core particles (2) to yield base fine subtilae, which are then
further coated with components (9) through (11) to yield
20 coated fine subtilae, which are thenmixed with component (12)
to yield 500 g of 1% fine subtilae of the compound. These
subtilae are divided to 500 mg folded subtilae.
Experimental Example 1
25 (1) Preparation of 125I-leuprorelin

To a tube containing 10 ul of a 3 x 1074 M agueous solution
of leuprorelin and 10 pul of 0.01 mg/ml lactoperoxidase, 10
ul(37MBq)cﬂfasolutionofNalzstasadded. After stirring,

10 pl of 0.001% H,0, was added, and a reaction was carried

30 out at room temperature for 20 minutes. By adding 700 pul of
a 0.05% TFA (trifluoroacetic acid) solution, the reaction was

stopped, followed by purification by reversed-phase HPLC.

The HPLC conditions used are shown below. 125I-leuprorelin

was eluted at a retention time of 26 to 27 minutes.
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Column:TSnglODS—BOTM(TMindicatesaregisteredtrademark;
the same applies below) CTR (4.6 mm x 10 cm)
Eluents: Solvent A (0.05% TFA)

Solvent B (40% CH3CN-0.05% TFA)

5 0 minute (100% Solvent A) - 3 minutes (100% Solvent
A) - 7 minutes (50% Solvent A + 50% Solvent B) - 40
minutes (100%:'Solvent B)
Eluting temperature: Rcocom temperature
Elution rate: 1 ml/min
10
(2) Preparation of a rat pituitary anterior lobe membrane
fraction containing GnRH receptors
Anterior lobes of the pituitary glands were isolated
from forty Wistar rats (8 weeks old, male), and washed with
15 ice-cooled homogenate buffer [25 mM Tris
(tris{hydroxymethyl)aminomethane)-HCl, 0.3 M sucrose, 1 mM
EGTA (glycol-etherdiamine-N,N,N',N'-tetraacetic acid),
0.25 mM PMSF (phenylmethylsulfonyl fluoride), 10 U/ml
aprotinin, 1 pg/ml pepstatin, 20 ug/ml leupeptin, 100 pg/ml
20 phosphoramidon, 0.03% sodium azide, pH 7.5]., The pituitary
tissue was floated in 2 ml of the homogenate buffer and
homogenized using a Polytron homogenizer. The homogenate
was centrifuged at 700 x g for 15 minutes. The supernatant
was taken in an ultracentrifuge tube and centrifuged at
25 100,000 x g for 1 hour to give a membrane fraction pellet.
This pellet was suspended in 2 ml of assay buffer [25 mM
Tris-HCl, 1 mM EDTA (ethylenediaminetetraacetic acid), 0.1%

BSA (bovine serum albumin}, 0.25 mM PMSF, 1 ug/ml pepstatin,
20 ug/ml leupeptin, 100 pg/ml phosphoramidon, 0.03% sodium
30 azide, pH 7.5] and the suspension was centrifuged at 100,000
x g for 1 hour. The membrane fraction recovered as a pellet

was resuspended in 10 ml of assay buffer, divided into

portions, preserved at -80 °C and thawed when needed.
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membrane fraction containing human GnRH receptor

Human GnRH receptor-expressing CHO cells (109 cells)

were suspended in phosphate-buffered saline supplemented

5 with 5 mM EDTA (ethylenediaminetetraacetic acid) (PBS-EDTA)
and centrifuged at 100 x g for 5 minutes. To the cell pellet,

10 ml of a cell homogenate buffer (10 mM NaHCO5, 5 mM EDTA,

pH 7.5) was added, followed by homogenization using the
Polytron homogenizer. After centrifugation at 400 x g for
10 15 minutes, the supernatant was transferred to an
ultracentrifugation tube and centrifuged at 100,000 x g for
1 hour to yield a membrane fraction precipitate. This
precipitate was suspended in 2 ml of an assay buffer and
centrifuged at 100,000 x g for 1 hour. The membrane fraction
15 recovered as a precipitate was again suspended in 20 ml of
the assay buffer, dispensed, and stored at -80 °C before use

upon thawing.

(4) Determination of 125I—leuprorelin binding inhibition
20 rate
The rat and human membrane fractions prepared in the

above (2) and (3) were diluted with the assay buffer to yield
a 200 pg/ml dilution, which was then dispensed at 188 pl per

tube. Where the rat pituitary anterior lobe membrane
25 fraction was used, to each tube, 2 pl of a solution of 0.1

mM compound in 60% DMSO (dimethyl sulfoxide) and 10 ul of 38

nM 1251-leuprorelin were added simultaneously. Where the

cell membrane fraction of the CHO with human GnRH receptors
expressed, to each tube, 2 ul of a solution of 2 mM compound
30 in 60% DMSO and 10 pl of 38 nM 125I-leuprorelin were added
simultaneously. To determine maximum binding gquantity, a

reaction mixture of 2 ul of 60% DMSO and 10 pl of 38 nM

1251—leuprorelin was prepared. To determine non-specific
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l251—leuprorelin was prepared.

Where the rat pituitary anterior lobe membrane fraction

5 was used, the reaction was conducted at 4 °C for 90 minutes.
Where the membrane fraction of the CHO with human GnRH

receptors expressed was used, the reaction was carried out

at 25 °C for 60 minutes. After each reaction, the reaction

mixture was aspirated and filtered through a

10 polyethyleneimine-treated Whatman glass filter (GF-F).
After this filtration, the radicactivity of 1251—leuprorelin

remaining on the filter paper was measured with a y-counter.
The expression (TB-SB)/(TB-NSB) x 100 (where SB =
radiocactivity with the compound added, TB = maximum bound
15 radicactivity, NSB = nonspecifically bound radioactivity)
was calculated to £ind the binding inhibition rate (%) of each
test compound. Furthermore, the inhibition rate was
determined by varying the concentration of the test substance

and the 50% inhibitory concentration (ICSO value) of the

20 compound was calculated from Hill plot. The results are

shown in below.

binding inhibition ICgq value
Test Compound rate (%
P (%) (uM)
Rat (1 uM) Human (20 uM) Rat Human
Ex. Compd. No. 2 27 NT NT 0.0001
Ex. Compd. No.4-2 64 NT 0.5 0.0002

NT: not measured

25 Experimental Example 2
Suppression of plasma LH in castrated monkeys
The Example compound No. 2 was orally administered to

castrated male cynomolgus monkeys (Macaca fascicularis), and
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109%&: () - &Lnﬂ_()a/@ Dyeallg?’g'}rln\cfggﬁs .to 6 years 3 months of age at time of
experimentation, had been castrated more than 3 months prior
to the examination. Test animals [n = 3] were given 30 mg/kg

5 (3 ml/kg) of the compound suspended in 0.5% methyl cellulose
at a final concentration of 1% by oral administration, and
contreol animals [n = 2] were given 3 ml/kg of the 0.5% methyl
cellulose dispersant alone by oral administration. At 24
hours and immediately before administration and at 2, 4, 6,

10 8, 24, and 48 hours after administration, blood was collected
for heparinized plasma samples via the femoral vein and
immediately stored under freezing conditions.
Plasma LH concentrations were determined by a biocassay
using mouse testicular cells. The testicular cells were
15 collected frommale BALB/cmice (8 to 9 weeks of age) and washed
three times with 1 ml of Dulbecco's modified Eagle medium
{DMEM-H) containing 20 mM HEPES and 0.2% BSA per testis.

After incubation at 37 °C for 1 hour, the cells were passed

through a nylon mesh filter (70 um) and dispensed to test tubes

20 at 8 x 10° cells/tube. After the cells were washed twice with
0.4 ml of DMEM~-H, 0.4 ml of a DMEM-H solution containing either
equine LH (Sigma Company), as the standard LH, or monkey
plasma, previously dilutedup to 300 fold, as the test sample,
was added, followed by a reaction at 37 °C for 2 hours. The

25 testosterone concentration in the culture supernatant was
determined by a radioimmunoassay (CIS Diagnostics Company),
and the LH concentration in the test monkey plasma was
calculated from the standard curve for the standard equine
LH.

30 The results are given together in Figure 1.

The LH concentration is expressed in the percentage (%)
of the baseline LH concentration immediately before
administration in each individual cynomolgus monkey and is

35 shown as the time course with the administration time being
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, L 10%& () - 'simiD8%1% fdceived a dispersion of the Example Compound No.
2 in 0.5% methylcellulose (30 mg/kg, 3 ml/kg).

The control groups showed little change in the plasma
10 LH concentration even after administration. On the other
hand, in the compound groups, the plasma LH concentration
showed a rapid fall beginning immediately after
administration and had fallen to 20% of the baseline or less
by 24 hours after administration. Then, at 48 hours after
15 administration, re-elevation of the plasma LH concentration
was noted.
The above results indicate that the Example Compound No.
2, administered orally, has a significant depressive effect
on blood LH concentration.
20 It is evident from the foregoing results that compounds
of the present invention antagonize the pituitary LH-RH
receptors to block the LH-RH stimulation from the

hypothalamus to inhibit the LH release.

25 INDdSTRIAL APPLICABILITY
The compound of the present invention possesses

excellent gonadotropin-releasing hormone antagonizing
activity. It isalsogoodinoral absorbability and excellent
in stability and pharmacokinetics. With low toxicity, it is

30 also excellent in safety. Therefore, the compound of the
present invention can be used as a prophylactic or therapeutic
agent for hormone-dependent diseases etc. Concretely, it is
effective as a prophylactic or therapeutic agent for sex
hormone-~dependent cancers (e.g., prostatic cancer, uterine

35 cancer, breast cancer, pituitary tumor, etc.), prostatic
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plmples etc, or as a pregnancy regulator (e.g.

contraceptlve),1nfertllltyremedyornmnstruationregulator.
5 It is also effective as an animal estrous regulator, food meat
guality improving agent or animal growth regulator in the
field of animal husbandry, and as a fish spawning promoter

in the field of fishery.
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nzyl)-6-[4-(3-methoxyureido)phenyl]-3-phenylthieno[2,3-
d]pyrimidine-2,4(1H,3H)-dione or a salt thereof.

2. A compound of the formula:

wherein Rl and R~ each 1epresents a hydrogen atom a

hydroxy group, a C, A,alkoxy group, aCig aLkoxy-
carbonyl group or a C,_; alkyl group which may be

substituted by 1 to 5 substltuents selected from the,
group consisting of (1) hydroxy, (i) C, 4 acyloxy, (i)’

benzoyloxy, (iv) amino which may be substxt’uted byl
or 2 substituents selected froii the group consisting of
C,.¢ alkoxy-carbonyl, benzyloxycvbonyl C 4 acyl,
C,., alkyl and C, 5 ‘alkylsulfonyl, (v) Cy.1o ‘alkoxy, (vi)
Cs, cycloall\yloxyczubonyl C,.; alkoxy and (vii) C, 5
alkoxy-C,_; alkoxy;

R® represents a h drogen atom, a halogen atom, ia
P Yy '

hydroxy group or a C, . alkoxy group which may be
substituted by 1 to 5 substituents selected from tbe
group consisting of (1) hydroxy, (i) C,_, acyloxy, (m)
benzoyloxy, (1v) amino which may be substituted’ by 1
or 2 substituents selected from the group consisting' of
C,.¢ alkoxy-carbonyl, benzyloxycarbonyl, C,__l ‘acyl,
Cigakyland C, 4 alkylaulfonyl (v) Cy.yp alkoxy, (vi)
C,._, cycloalkyloxycarbonyl-C, 5 alkoxy and (vii) C; 5
alkoxy-C,_; alkoxy; or two adjacent R® may form;
taken together, a C,_, alkylenedioxy group;-
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stituents selected from the group consisting of C, 4
alkoxycarbonyl, benzyloxycarbonyl, C,, acyl, C,,
alkyl and C, 5 alkylsulfonyl, (v) C,_,, alkoxy, (vi) C; 4
cycloalkyloxycarbonyl-C; 5 alkoxy and (vii) C,_j
alkoxy-C, 5 alkoxy; or a group of the formula: -

RS

wherein R® represents a hydrogen atom, or R* and R® may
together form

n represents an integer of O to 5, or a salt thereof.

3. A compound of claim 2 or a salt thereof, which is a

compound of the formuia:
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may be substituted by 1 to 5 substituents selected from
the group. consisting of (i) hydroxy, (ii) C, ., acyloxy,
(iif) benzoyloxy, (iv) amino which may be substituted
by 1 or 2 substituents selected from the group. consist-
ing of C,_¢ alkoxy-carbonyl, benzyloxycarbonyl, C,_,
acyl, C,, alkyl and C,; alkylsulfonyl, (v) C,.;o
alkoxy, (vi) Cy, cycloalkyloxycarbonyl-C, ; alkoxy
and (vn) C,_5 alkoxy-C,. 3 alkoxy;

R? 1s a hyd100e11 atom, a halocen ‘atom Or,a C1 a4 ’alkoxyl
gloup which may be substxtuted by 116'5; substltuents".
selected from the gloup consmtmo of (1) hydloxy, (n)

-t

be substltuted by 1lor2 substltuents selected fxom the:
group consisting of C,_ s alkoxy-carbonyl,
benzyloxycarbonyl, C,, acyl, C,., alkyl and C,,
alkylsulfonyl, (v) C,.,o alkoxy, (v1) Cs.y
cycloalkyloxycarbonyl -C,.; alkoxy a.nd (vii) Cis
alkoxy-C, , alkoxy; or two adjacent R® may form,
taken together, a C,_; alkylenedioxy group;

R* is a C,_, alkyl group; and
R is a hydrogen atom, or R* and R® may together form

N— or N—-.

4. A compound of claim 2 or a salt thereof, wherein
R! is a C,_5 alkoxy group.

5. A compound of claim 4 or a salt thereof, wherein
R? is a hydrogen atom.

6. A compound of claim 2 or a salt thereof, wherein
R? is a hydrogen atom.
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R? represents a hydrogen. 'ltom a halogen atom, a
hydroxy group or a C,_, alkoxy-C,_, alkoxy group;
or two adjacen't R® may form, taken together, a Ci.

alkylenedloxy group;
R is a hydrooen atom or a C, 3 alkyl group;
®is a C,, alkoxy- C,_4 alkyl group or a group of the

formu]a:

RS

. . 5 Co R
wherein R? is a hydrogen atom, or R* and R roay together
form
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11. A compound of clzum 2 or a salt thereof, wherein

R! is a hydroxy group, a methoxy group or a C, 5 alkyl
_EToup;

R? is a hydrogen atom or a C,_; alkyl group;

R* is a C,.; alkyl group;

R is a benzyl group; and

nis 0.

12. A process for producmo a compound of claim 2 or a
salt thereof, which comprises reacting a compound of the
formula:

Rﬁ

HN

wherein each symbol is as defined in claim 2,. or a- salt
thereof with carbonyldiimidazole or phosgene, fol-
lowed by reacting with™a compound of the formula:

P

NH

=
R

wherein each symbol is as defined in claim 2, or a salt
thereof.
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Wva3 difliofobenzyl)-6-[4-(3- ethylureldo ényl]-
phenylthieno[2,3- d]pyrimidine-2,4(1H,3H)-dione or a sa]t
thereof..

15.4:9- “(N- Benzyl -N-methylaminomethyl):1- (2,6-
d1ﬂuorobenzy1) 63 [41h(3 ethyluxe1do)pheny1] -3-
pheny thiéno[2 3- d]pynmldme ' 4(1H.31); dioner hydro-

B L,

ch]onde

16. A pharmaceutical composition which comprises a

compound of the formula:

wherein R! and Rz each represents a hydrogen atom, a
hydroxy group, a Ciu, alkoxy oroup, aCiy alkoxy-
carbonyl group or a C, “alkyl group which may be
substituted by. 1 to 5 substituents selected from the
group consisting of (i) hydroxy, (i) C, 7, acyloxy, (m)
benzoyloxy, (iv) amino which may be substltuted by 1
or 2 substituents selected frori the group consisting of
Cis alkoxy- arbonyl, benzyloxycarbonyl C,. acyl,
C,., alkyl and C,_5 alkylsulfonyl, () Cyio ‘alkoxy. (vi)
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substxtuted by ] to 5 substituents selected from the
group consisting of (1) hydroxy, (i) C, ., acyloxy, (m)
benzoyloxy, (1v) amino which may be subsumted by 1
or 2 substituents selected from the group c0n51stmcr of
C,.¢ alkoxy-carbonyl, benzyloxycarbonyl, C,=; acyl
.Cy 4 akyl and C, 5 alkylsulfonyl, (v) C,_,4 alkoxy, (Vi)
C,_, cycloalkyloxycarbonyl-C, 5 alkoxy and (vii) C, ;
alkoxy-C,:; alkoxy; or two adjacent R® may form;
taken togetber, a C,_, alkylenedioxy group;

R* represents a hydrogen atom or a C,_, alkyl group;

R® represents a C, _, alkyl group which may be substituted
by 1 to 5 substituents selected from the group consist-
ing of (1) hydroxy, (ii) C,_, acyloxy, (iit) benzoyloxy,
(iv) amino which may be substituted by 1 or 2 sub-.
stituents selected from the group consisting of C, ¢
alkoxycarbonyl, ‘benzyloxycarbonyl, C,, acyl, C,_,
alkyl and C, 5 alkylsulfonyl, (v) C,_,, alkoxy, (vi) C;_,
cycloalkyloxycarbonyl-C, ; alkoxy and (vii) C,_;
alkoxy-C,_; alkoxy; or a group of the formula: -

RS

wherein R® represents a hydrogen atom, or R* and R® may
together form

7
.

N—/ or N—/; and

n represents an integer of 0 to 5, or a salt thereof.
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A pharmaceutical composition of Claim 16 which is

for preventing or treating a sex hormone dependent disease.

18.

Use of a compound of the formula:

6. .
R .

wherein R' and R? each 1epresents a hydrogen atom, a

hydroxy group, a C,_Malkoxy oroup, a C,_4 alkoxy-
carbonyl group or a C,_, alkyl group which may e
substituted -by. 1.to 5 substituents selected ‘from the
group consisting of (i) hydroxy, (i) C,., acyloxy, (i)
benzoyloxy, (xv) ammo which may be subst1tuted by 1
or 2 substituents selected frodi the oroup consisting of
Cis alkoxy carbonyl, benzyloxycarbonyl C,. acyl,
C,,alkyland C, 4 ‘alkylsulfonyl, (v) Cy .o a]koxy, (vi)
Cs. cycloall\yloxycnbonyl -C,. alkoxy and (vi1) C, 4
alkoxy-C,_5 alkoxy;

R? represents a hydrogen atom, a halogen atom, a

hydroxy group or a C,_, alkoxy group Wthh may:be
substituted by 1 to 5 substituents selected from the
group consisting of (1) hydroxy, (1) C, - acyloxy, (i)
benzoyloxy, (1v) amino which may be substituted’ by 1
or 2 substituents selected from the group con51stmcy of
C,.s alkoxy-carbonyl, benzyloxycarbonyl, Cyla acyl
C, 4 alkyl and C,_; alkylsulfonyl, (v) C, ;4 alkoxy, (Vi)
C;., cycloalkyloxycarbonyl-C, 5 alkoxy and (vii) C, 3
alkoxy-C,_; alkoxy; or two adjacent R® may form;
taken together, a C,_, alkylenedioxy group; -
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R* represents a hydrogen atom or a C,_, alkyl group;

R® represents a C,_, alkyl group which may be substituted
by 1 to 5 substituents selected from the group consist-
ing of (i) hydroxy, (ii) C,_, acyloxy, (iil) benzoyloxy,

(iv) amino which may be substituted by 1 or 2 sub-.

stituents selected from the group consisting of C, ¢
alkoxycarbonyl, benzyloxycarbonyl, C,, acyl, C,,
allkyl and C, 5 alkylsulfonyl, (v) C,_;, alkoxy, (vi) C;_,
cycloalkyloxycarbonyl-C, 5 alkoxy and (vii) C,_;
alkoxy-C, ; alkoxy; or a group of the formula:

RS

wherein R® represents a hydrogen atom, or R* and R® may
together form

7
AN

I N—— or N——/ and

n represents an integer of O to 5, or a salt thereof.
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