19 AUG 2004 DESCRI PTI ON PROCESSES FOR THE PRODUCTI ON OF THI ENOPYRI M DI NE
DERI VATIVES 5 Field of the Invention The present invention rel ates t109 aU6 2004
process for producing thienopyrimdine derivatives which are useful as " a
medi ci ne and show t he useful CGonadotOEfGCRIPELEHSI ng hornone [ GhRH|

ant agoni stic act I nternedi ates 10 there Background Art As a

L vit and for.
process for prodB@Pﬁé%Ei%i%%[@?%- ERBOPCHIGMMOF THHPUBRIRINERHING t he GnRH
antagonistic activity, there is a W? for obtaining a
thi eno[ 2, 3-d] pyri mi dine 15 conpoun y ugf%g,ﬁgas a starting material,
2-am no-4- net hyl -5-(4-nitrophenyl)thi ophene-3-carboxylic acid ethyl ester
which is obtained by reacting 4-nitrophenyl acetone wth ethyl
cyanoacét atFele kdmehi theadavaindiaxetic acid, sulfur and di et hyl ani ne

W06/ 24597(JP- A _9-169768) 3, 20 | ddi ti on, s f duci
e no- 3 ot hoxF BOFOF S L naPHGPLa hari 1418 SpRENE, PEREEE] L3 Knows

met hod of 36t A\g TG PERE RS pYr i1l Bl | A% DPaPBvRs $Al1UH AL Ofusesul
phenyl acetg%e, et hy‘T5 cyanoaggra%teland s(?ﬁ%ura ?K ést hanlol (UsP %?%4%,838

etc.). 25 @ ndiother ahdndhoas thepnooessl f Gonphodueipig aelmddfiyhet one
conpound, there is a known nmethod of subjecting a magnesi um et hoxy
deri vati ve NF*RR 8 hi/FnRHQ| grdeg ot Wl s a¢bbrétanoand M tEaReehtb®Fde to
an acypat it lreef';\tg]t[.i on, which is subjected to a hydrolysis 30 reaction, and
subj ect1 ng Wo ‘ester groups of) the resulting diethyl acylnmalonate to a
decar boxyl @dcwyréeagt hed in the presence of an acid (J. Am Chem Soc.,
Vol . 68, pp1386(1946)etc.).
As a process for producing a thieno(2,3-d]lpyrimidine
compound showing the GnRH antagonistic activity, there is
a known method for obtaining a thieno[2,3-d]pyrimidine
15 compound by using, as a starting material, 2-amino-4-
methyl—s—(4—nitrophenyl)thiobhene-E-carboxylic acid ethyl
ester which is obtained by reacting 4-anitrophenylacetone
with ethyl cyanocacetate, ammonium acetate, acetic acid,
sulfur and diethylamine [W096/24597(JP-A 9-169768)1].
20 In addition, as a process for producing 2-amino-3-
ethoxycarbonyl-4-methyl-5-phenylthiophene, there is a
known method of acting morphorine or triethylamine on a
solution of phenylacetone, ethyl cyanoacetate and sulfur
in ethanol (USP 4,240,820 etc.).
25 On the other hand, as a process for producing a
methylketone compound, there is a known method of
subjecting a magnesium ethoxy derivative of diethyl
malonate and a suitable amount of acid chloride to an
acylating reaction, which is subjected to a hydrolysis
30 reaction, and subjecting (two ester groups of) the

resulting diethyl acylmalonate to a decarboxylation

reaction in the presence of an acid (J.Am.Chem.Soc.,

Vol.68,ppl386(1946)etc.).




1 19 AUG 2004 In the previous process of production, there are problens
that the expensive starting materials are used, high toxic carbon 1gAuG 2004
tetrachloride is used, high risky netal nagnesiumis used, and a conpound
havi ng the strongIskithe5 pstevithad i o PEORELEY prs dut @ded eRdret Rekef ore,
an industrially advantageous process for proghcing
t hi eno[ 2, 3-H{E?iﬁﬁisditﬁ@fdet‘rh&/a@m@ss$hevm'srtglrt‘dﬁelg31ﬁ-teahaégonir§t seattivity
is desi red.hlth M}\éARY OF _THE | NVENTI ON The present inventors extensively
studied a process *6r MU Tt AFRABE2S- iyt 35H di heSBer & V&L 2% ound
that thienah2g83=dkipw 118 G derivati | Nt ' e
ant agoni stic gct igvigtylc@agj%%d'uﬁii%e%tégﬁgg%gd;t%‘?% EQ?&@?"?!%&Q}%;M at
a high yi elsit byulisitigpgdprmigepheny| agetared rmgnestheraf &oxi danand primary
amne as a starting_ material for the first time and this process is
suf fici ent I3PSREFEL AT pdantpIenust Pracessalfor axpdeeinet ed t he
findings. 20 That is, the

present iny | ased .on these resent
i nventi on rtglf%%lgg[?o:g ?ill]pyarlpﬁnrjb(fﬂ% ot ﬁF‘&&lY@isnfl}f%h%oHﬁg ggg?‘esent ed by
the formiladtdgoniB2iNHZMes 8 {€s@pectiug synbol s have the same neani ngs
as those 25 described below, or a salt thereof, which conprises:

subj ecting a conpound represented by the fornmula 2 1 9 AUG 2004 HO (1)
wher ei qul denotes a hydrogensﬂgll\tﬂ\(gA Ynio'%_r OT’HEhaIlNO\gEeIQTION
The present inventors extensively studied a process
for producing thieno{2,3-d]lpyrimidine derivatives, found
that thieno[2,3-d)pyrimidine derivatives of interest
showing the GnRH antagonistic activity can be unexpectedly
15 obtained safely, simply and at a high yield by using 4-
nitrophenylacetone, magnesium alkoxide and primary amine
as a starting material for the f£irst time and this process
is sufficiently satisfactory at an industrial scale, and
completed the present invention based on these findings.
20 That is, the present invention relates to:

[1] a process for producing a compound represented by the

formula(III):

O
H,C
A! 74 , OH2 (n
ST NH

2
wherein respective symbols have the same meanings as those
25 described below, or a salt thereof, which comprises:

subjecting a compound represented by the formula

(1):




pht hal i m do, nono(al kyl car bonyl ) am no, di (al kyl carbonyl )am no or al koxy,
or a salt thereof, to an 5 acid hal ogenating reaction, which is 19 AUG 2004
successively reacted w th nalonic acid ester and magnesi um al koxi de and,
thereafter, treated w th-an acid and, then, reacted with sulfur and a
conmpound represente pre—=Qormula (11): 0 N~~O R2 10 wherein R2 denotes
al kyl or ary! 5\ thereof, in (the presence of primary am ne, [2)

t he process desc finthe [1], wherein RL is nitro; [3] the process
described in the , Wherein the primary anmine is nono-C3-8 al kyl am ne:
15 [4) a preteswifORpreductidy £ KPaPOyss aepreseteth bynthegehornul a(Xi1):
N 9/ R Rs wherein respective synbols have the sane neani ngs as those
descri bed bBP&W2 LI chpre Sesky20asbivinardtliami o conpound represented by

t he formul ail.a).: HOQ a erein Ra notes nitro thalimdo, 319
MG 2004 nBROEAT TR SHERD OF Ayt o borgP S AR S 61 i Kai45
thereof,5 t 0a8R qaG-d SR ROENRE | PPaERAGHI On 1Y Gk | SucSUEEeSah el Jfasd ed

wi th mal onic acid ester and hagnesi um al koxi de and, thereaftér, treated
wi th an acidishdmatllvenic ;aeidct etlewi shdamauirfesri anda Bkenirpeurddr,epr esent ed

by the forrrulagllf): _ .
thereafter, treated with an acid and. then, reacted with

sulfur and a compound represented by the formula (II):

10 wherein R’ denotes alkyl or aryl, or a salt thereof, in
the presence of primary amine,
{2]) the process described in the [1], wherein R' is nitro;
[3] the process described in the [1], wherein the primary
amine is mono-Ci_ gy alkylamine:

15 [4] a process for producing a compound represented by the

formula (XII):

"\ 0
. H7/ y N/Ha
RN | (X1
\
RQ/N_< S NAO
: L.

wherein respective symbols have the same meanings as those
described below, which comprises:

20 subjecting a compound represented by the formula(I®):

HO
o)
R (%)

wherein R'* denotes nitro, phthalimido,

3




O N VOR (Il) wherein R2 denotes al kyl or aryl, or a salt thereof in the
presence of primary am ne, to obtain a conpound 10 represented by th AH@ZUB&

f la (1)) ' oct ol i
those ""d(esJr%gg?a%@?&ﬁ@%b%%2?@%&'&&?*32%%%%&%22&??ﬁ%ﬂ?ﬁiwé%pound
(11'1) or a saht ihereas Widh ancaapaund1bydep Bs¢nt €dcbyonhe whargnlia( | V)

O= C N-R3 (IV) wherein R3 denotes al kyl optionally having a substituent
or aryl optEorsgklspivalingeascuddt vitbnmalenis sadidtqekest andt gagmes um

conmpound represented by the f I C R2 , 20 ON . H 3 [
reggegt i ve g}ﬁ%&flléieen 1 h&%ﬁé@@%ﬁfnﬁﬁ?%?ﬁ%\s%“. %SEF%Be&HgSg&E{E%r a
sal t they eofoguded! Ry P LEELAOanbne cONRONNL (MpLLsanial! thhaseol to a

ring closing reaction, ich 1s reacted wth a conound represented by 4 1
9 AUG 2004 fbembommim(:VI): R4/\ R5 wherein R' denotes a | eaving group,

and R5 denotes aryl~ optionally having a substituent, or a salt thereof, to
5 obtain a cMepresented ?H} the formula (VI 2):

=

N7 OR’?
wherein R® denotes alkyl or aryl, or a salt thereof in the
presence of primary amine, to obtain a compound

10 represented by the formula (III):

O
H,G
2
R /4 ‘ OR
(111
ST OUNH,

wherein respective symbols have the same meanings as those
described above, or a salt thereof and, then, reacting the
compound (III) or a salt thereof with a compound

15 represented by the formula{IV):
0= C=N—R’ (V)
wherein R® denotes alkyl optionally having a substituent
or aryl optionally having a substituent, or a salt thereof,

to obtain a compound represented by the formula (V):

0
H,G
2
R'2 4 ‘ OR
S NH V)
O N’H3
20 H

wherein respective symbols have the same meanings as those
described above, or a salt thereof and, then, subjecting
the compound (V) or a salt thereof to a ring closing

reaction, which is reacted with a comound represented by

4




R5 wherein respective synbols have the same neanings as those described
above, or a salt thereof and, then, subjecting the conmpound (VII) gr éﬂsz‘
salt thereof to a brom nating 10 reaction, which is successively retﬁ

with a conpbbedfomspriesiénted by the formula (MII1): 6 R7 "NH (Viii)
wherein R6 and R7 genote al kyl optionally having a substituent, aryl
optionally = i ngRa substituent,(%ﬂkoxy 15 optionally having a

subst it uent l.kyl.,«0ptional |y ving a substitue het erocycl e group
optional ly ﬁ%%%%&%ag'sﬁ%&ﬁﬁﬁinﬁff%ﬁVgP%aPFOPﬁeréﬁg é%;é%ﬁé%%Faé%% ound
represent edopyibh@ 116 MHwidd X s 6OXk iNu@n RO A0 yhesetnthegpeet,i v@ symbol s
have the sane neani ngs as those described above, or a salt thereof, and
(1) wherd R ¢htegnniat remmub]@ctepyethe tednpourthe | S rmoetaa( YAl :t hereof to
a reducing reaction, 51 9 AUG 2004 (2) when R a is phthalimdo,

subj ecting the conpoundﬁgLX) orija salt thereof to a deprotecting reaction
or (3) when R a is_nono (\al kyli¢ar bggtyl ) amino or di (al kyl carbonyl ) am no,
subjecting the cg \ aN5 salt thereof to a hydrol yzing reaction,
to obtai n aRcomy y the formula (y R6 NR7,/ J- 3 -R

wherein respective symbols have the same meanings as those
described above, or a salt thereof and., then, subjecting
the compound (VII) oxr a salt thereocf to a brominating

10 reaction, which is successively reacted with a compound
represented by the formula (VIII):
RY.
RL/

wherein R® and R’ denote alkyl optionally having a

NH VIl

substituent, aryl optionally having a substituent, alkoxy
13 optionally having a substituent, aralkyl optionally having

a substituent or a heterocycle group optionally having a

substituent, or a salt thereocf, to obtain a compound

represented by the formula {(IX):

)t 0
7/ :
R N/Hs
R'2 a L (1X)
S N~ 0
.

0 wherein respective symbols have the same meanings as those
described above, or a salt thereof, and
(1) when R'® is nitro, subjecting the compound (IX}

or a salt thereof to a reducing reaction,

5




(X) R5 wherein respective synbols have the sane neani ngs as those

descri bed above, or a salt thereof and, then, 10 (i) reacting the cdrfblinZi0é
(X) or a salt thereof, wth halogenoform c acid ester and a conpound
represented by the)fenadl &'{Xq: pBthR1IMMiEE,) RHjdctinbetbien clehparchdr9
denote a hydro?en atom al koxy optionally 15 having a substituent or alkyl
optional |y hB¥} ngTaa Sabst ithesrof ok0aas8rPTOR&E NI oF€FF Y CPealti ng t he
conmpound (X) or a |t . therepf. with carbonyl diim | e_and_a conpound
represented by th‘e§?f‘8?ﬁ{il (ﬁ?:mﬁ%"?-‘aﬁ%ﬁq r)borﬁ"d@z%%ng d erein
respective $yhoks1Baveonia SaiELJEabhDgecRSnlghasRe deskpbhed abaye o £
sal t thereof;n%)S] §t he pro?’@ss des(g?i gedgi n thtgh[4], wher ei n RI@a ys nitro,
(6] theoprocass tbsceplfedd ra tthedfdlyzihgr eeac®3drs, phenyl 25 optionally
havi ng a substituent; L)?l the process_described in the [4], wherein R5 is
phenyl 6 1 9 AUG B®02PbpEPoRaCOPAPHAAhr 2PEEBEREdehY: 1Y FMEMPLBcédq :
described in the [4] ,Hsvvnerei n one of R6

? .
FI7/ - R
HN 4 | /J% (X)
S N~ 0
L.

wherein respective symbols have the same meanings as those
described above, or a salt therecf and, then,

10 (i) reacting the compound (X) or a salt thereof,
with halogenoformic acid ester and a compound represented
by the formula (XI):
25N
RQ/

wherein R? and R’ denote a hydrogen atom, alkoxy optionally

NH (X1)

15 having a substituent or alkyl optionally having a
substituent, or a salt thereof, or
(ii) reacting the compound (X) or a salt thereof
with carbonyldiimidazole and a compound represented by the
formula (XI):
RN

90 HQ/

wherein respective symbols have the same meanings as those

NH (XI)

described above or a salt thereof;

[5] the process described in the {4], wherein R'® is nitro:

{6] the process described in the [4], wherein R? is phenyl
25 optionally having a substituent;

[7] the process described in the [4], wherein R® is phenyl

6




and R7 is C1_3 alkyl, and the other of themis benzyl optionally having a
substituent; 5 [9] the process described in the [4], wherein one ofiﬁﬁAugqmﬁ
RO is a hydrogen atom and the other of themis Cl1.3 al koxy; [10] tHe

process desepthedariy headfg wheuekhitthentconpound (VI1) or a salt thereof
i's subjected to a 10 bromi nating reaction in the presence of broning and a
radi cal inif@atéhe BESTNCOEIFORr CARRYENG DT [FHE |'WVERFLONORE tofe R

af orenenti one ornul as, e | es of the 15 "hal qgen" denoted by.R include
f1 uoro, chI%Pg,%brﬁﬁn éﬁdaﬁgﬁix a%éaﬁ%?egtBFrtﬁ them 15 Genzyl

"nDno(aIkyIg?ggggyiﬁyﬁﬂgviggngtggbsQXtB%nqg_Rla i ncl ude mono (Cl1.6
al kyl carbonyT) am no " (for exanple, acetylam no, propionylamno and the

like). 20 Ekaipltas girddesd diéatkybear hanygheaninp, weeoeétd bye RF ®* R a
i nclude di (Cl-6 gl kyl carbonyl) am no (for exanple, diacetylamn no,
di propi onyl @8Rfind ah8 £hBYGTeger Bdkempi ea8ndf thRe OtAS0RF Hegibt 8 by-3R1

I ncl ude Cl_glkglkqu (for exanple, nethoxy, ethoxy, propoxy, butoxy, 25
| sopr opoxy, |so§3foxy, t-butoxy and the like). As RL or Rla, nitro and

pht hal i m do; ape phef @rfdeéns ddlsEREHEAN @nNithieO [is) Nk Péehetnbl e. Exanpl es
of the "alkyl" denoted by R2 include C1_6 alkyl (for exanple, nethyl,

ethyl, propgbmposogr dpill) B0 dustglt thebeofl ist -brigctedntyl 2 hexyl and

t he Iih@). Exanpl es of the "aryl" denoted by R2 igﬁ% de Cb6 14 gr |,
or of er all y BBOMOPATIRY FGrARSEHpI 30 PRENPFESENGEHt HITOTSTAABAENS  and t he
like. 7 1 9.AbG.2004 ;A R Cl_3 alkyl is preferable, and ethyl is nore

BEST MODE FOR CARRYING OUT THE INVENTION

In the aforementioned formulas, examples of the

I35 "halogen” denoted by R® include fluoro, chloro, bromo and
iodo.

Examples of the "mono(alkylcarbonyl)amino”™ dencted
by R' or R'® include mono(C;.¢ alkylcarbonyl)amino ({for
example, acetylamino, propionylamino and the like).

20 Examples of the "di(alkylcarbonyl)amino” denoted by
R' or R*® include di(C,.s alkylcarbonyl)amino (for example,
diacetylamino, dipropionylamino and the like).

Examples of the "alkoxy" denoted by R' include Ci.s
alkoxy (for example, methoxy, ethoxy, propoxy, butoxy,

25 isopropoxy, isobutoxy, t-butoxy and the like).

2s R* or R'?, nitro and phthalimido are preferable.
Furthermore nitro is more preferable.

Examples of the "alkyl” denoted by R? include Cj.¢
alkyl (for example, methyl, ethyl, propyl, isopropyl,

30 butyl, isobutyl, t-butyl, pentyl, hexyl and the like).

Examples of the "aryl” denoted by R’ include Cs.1s
aryl, preferably Cg.10 aryl (for example, phenyl, 1-

naphthyl, 2Z-naphthyl and the like.

7




preferable. Exanples of the "alkyl"™ in the "alkyl optionally having a
substituent” denoted by R3 include C1_6 alkyl (for 5 exanple, net hyLl U6 2004
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, hexyl H(ﬁxp he
| i ke). Exanples ohstRé, "suhstiitanty’s i éfl@r Bhkyl an@pt tqﬂajl h g a
substituent” denoted by R3Q| nc}ktd%e (i )IE]rCl 6 al koxf/1 ((aPc‘)ér exarr%*lqeﬁ&gt hoxy,
et hoxy; propogfenaltloxy, 10 isopropoxy, isobut oxy t-butoxy and the |ike)
(ii) Cl1.4 aryl (for exanple, Cl1 3 al kyl-carbon such as acetyl and

propi onyl and the ERpRELesn ity Tl Xlar9‘P Géﬁ orfeiixL ¢RvViApadly

sosi ti one. Bramared ot nt8Ta ShPUEE Bof iRy Uk gt a8 fegEn:
i ncl ude 5t heesamp 1'=ar We t19pt | 08ahY , hawidigy 2, sy@@%kbpgm " wscghat 1dgpaied by

R3 described | ater. Exanpl es of t he "aryl" int aryl optionally havi'ng
a substit uehtPuggdot @k IR3 hm}?llden%tm érlyde) 20 preferably C6-10 aryl

(for exanple, phepyl napht hyl apht h and the like articularly
preferably phenyl® B ’ER;I é’g H‘jr"et hes“%% gﬁ@nt iny fhene a’JZJ?X/f optionally
having a substibHent'’y %@Wrﬁéi DYs B tﬂﬁggq? i9e Chtaé Iﬁf of , £Xg4R! ‘I?iJ
fluorine, chlorine, brom ne,” i odi ne? I (f'or exanpl g,

net hyl, eth§i.s pilepydy, (|fsxxpra)mthplé3utxyéthb&gbute)dhoﬁy bq’ﬁzyd)poﬁgnt Yhut Xy |
and them like), (iii) CL 6 al koxy (for exanple, nethoxy, ethoxy, propoxy,
but oxy,""i so‘p?%’é??oxiyso ORY puk D‘St‘}tamf gRé theke)ikmi i bhabl $1havi ng 1

(63, Pubst gt oo Sl o 30 Rk g, AR Al of AOLLDS o
et hyl , prom&opmﬁwramﬁl tand J.tlhc.aai Idﬁe& (iimﬂ)(Ic:\g)“Cér?la%éJtJ(cerﬂE%WW e,
C1.3 aI kyl - carbonyl such as acetyl and propionyl and the
having a substituent. The number of the substituent is 1
to 5 at replaceable positions. Examples of the "Cq.,4 aryl
15 optionally having a substituent” include the same “aryl
optionally having a substituent” as that denoted by R?
described later.
Examples of the "aryl” in the “aryl optionally
having a substituent” denoted by R® include Cg.iq aryl,
20 preferably Cg¢.1p aryl (for example, phenyl, l-naphthyl, 2-
naphthyl and the like), particularly preferably phenyl.
Examples of the "substituent”™ in the “aryl
optionally having a substituent” denoted by R? include (i)
halogen (for example, fluorine, chlorine, bromine, iodine),
25 (i1} Ci.¢ alkyl (for example, methyl, ethyl, propyl.
isopropyl, butyl, isobutyl, t-butyl, pentyl, hexyl and the
like), (iii) C,.¢ alkoxy (for example, methoxy, ethoxy,
propoxy, butoxy., isopropoxy, isobutoxy, t-butoxy and the
like) optionally having 1 to 3 substituents selected from
30 halogen (for example, fluorine, chlorine, bromine, iodine),
hydroxy and C;.; alkyl (for_example, methyl, ethyl, propyl,
isopropyl and the like), and (iv) C, ., acyl (for example,

C,.3; alkyl-carbonyl such as acetyl and propionyl and the

8




1 9 AUG 2004 like). The nunber of the substituent is 1 to 3 at replaceable
positions. As R3, phenyl optionally having a substituent is preferamg%UGZWA
and unsubstituted phenyl is nore preferable. 5 Exanples of the "l eaving
group" denolé#deby RIhencluwmteer hat ogkea £hos taxargite,id | uord ng, achl ori ne,

brom ne, iodine) alkylsulfonyloxy (for exanple, Cl.6 alkylsulfonyl oxy

such as nefRfr-&aeEdng B]shhdcRfe |ike), aryl sul fonyloxy (for exanpl e,

C6_14 aryl sul fonylaxya(f examl e,. 10 enyl sul fonyl o and the |ike)
optional |y substi Jf‘gt 2y Bhenti toc?e%“"or%a%q{gy%]’ki}ﬁ & SHTEY Dkt hyl
ethyl, propyeser@®@reOpYdna bt ¥hostsebukd pHe Yis MEPLYbrel@X¥¥hieaNd the
| i ke) such as p-tol uenesul fonyl oxy and the |ike). Exanples of the "aryl
optionaﬁly havi ngEsamp3 esulyst ittheent l'eatenngedrby pRs dencd et theRSairec 1 ady |

optionally haiin a substituent” as _that denoted by R3. As R5, phené[
optional | y havPHG a (Effst $¥aBRL e s T Lo dtean| P LPReASI SRIGE | yindinag. 1

or 2 hal oge f hne, ~chl i ' 1. ne _and iodi ne
" 50 mor o SrEY2ERLSYL EXPTR G LRURBLAS B AR o fLEORERY s )
Exanpl es ofas hee'talRyh 1dein ity yahavitng aixeybstddypmenii s sepobag hyoR6 or

R7, include the sane "al kyl optionally having a substituent” as that
denot ed by Reampierx faplie @ rofl st onrdxypt fonakekympdei.ng a substituent"

Subst | ¢ QentPrSa R RLS GEVACRY By ot P s SBrt e L (RGA ELRSERE »al Koxy
optional |y hawh ng aosgbs@tdgqnglg§mo§§grngg§pg@‘R&éggyypeegg¥§,30 al koxy
(for exanple, nethoxy, ethoxy, propoxy, isopropoxy, but'oxy, isobutoxy,

t - but oxy armkemell i keppawpitlhe Hutcel . Ekxaobhéeylof t-fetywubgted teht "herytthe

“al koxy and the like) such as p-toluenesulfonyloxy and the like).

Examples of the T“aryl optionally having a

15  substituent” denoted by R® include the same "aryl
optionally having a substituent”™ as that denoted by R®.

As R®>, phenyl optionally having a substituent is
preferable. Phenyl optionally having 1 or 2 halogen atoms
(for example, fluorine, chlorine, bromine and iodine)} is

20 more preferable, and 2,6-difluorophenyl is the most
preferable.

Examples of the "alkyl optionally having a
substituent” denoted by R® or R’, include the same “alkyl
optionally having a substituent” as that denoted by R3.

A Examples of the "aryl optionally having a
substituent”™ denoted by R® or R’ include the same “aryl
optionally having a substituent” as that denoted by R’.

Examples of the "alkoxy”™ in the "alkoxy optionally
having a substituent” denoted by R® or R’ include C,_¢

30 alkoxy (for example, methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, t-butoxy and the 1like) and the 1like.

Examples of the "substituent”™ in the "alkoxy

optionally having a substituent” denoted by R® or R’

-9




optionally having a substituent” denoted by R6 or R7 1 9 AUG 2004 inclugﬁ
carboxy, C -3 alkyl (for exanple, nethyl, ethyl, propyl, isopropyl aAnBi AL, 004
i ke) and Cl.4 acyl (Cl.3 al kyl- carbonyl such as acetyl and propionyl).
The nunber oficibée sabdbixpyerd;. i Salkyd 3fatr leepradeablre phopiti enbyl5
Exanpl es of the "aralkyl™ in the "aral kyl optionally having a substituent”
denot ed by FE°RY1R71PABIGEY ICANS thealkye) (ROL SranmA eyl beﬁwl alksdiet hyl |

Lnapnt iy | ELI g1 25 BRNLAY I TEL W] and LOBCLikeh) P ekl ahlab bensy ! AR

the 1ike. anpl esof "the Fou I'n the et erocyc

group opti ofgbd¥iba¥hingia uRst i ueptrepdgpeked bpd¥Hi©iody. i nclude 5 to
6- menbered heterocycle groups containing 1 to 3 hetero atons sel ected from

a nitrdgen at omExamplésir ot aimearichailloxyyenn atbm i"@reEs katddianoional iy
carbon atom nore specifically, thienyl (for @xanple,,z-ﬁhien |, 3-thienyl
and the |iKGVipgrRd§hPELdiueamtenodedyPydR , ©3- fyr 8§ Pd&-ﬁyrﬁﬁdw and

the like), ( e o 2- 3: I d the, likedv1 i nyl,
pyrinidiny1?£#%¥ %x %%fe?g - $¥%h1g|n%$lang£ghétg 'ike),é%yf%YyTg¥?gé'
exanpl e, 3-pyiapythansdetRell ider) . thPyrinazi npkelfeararsamd ez y B- pyai dazi nyl
and the like), isothiazolyl (for exanple, 3-isothiazolyl and the |ike),

i soxazol yl X¥k#. exanple, 3-isoxazolyl and the like), pyrrolidinyl (for

i dnzaPi nyl (1 or e e o PIERE aRefanRtyo e PHFRRRSl PRI the 1ike)
pyrazo'im'Bﬂeféf%c?é@gpF%odﬁﬁ&ﬁﬁgﬁﬁéiﬁQYﬁav§ngp%r%ﬁﬂéﬂﬁiﬁ@mt"
4-pyrazolidinyl and the like), piperidino, piperidyl (for exanple,
2- pi peri dylderSe pegpebidpf  on BO pepinidyB) topitparententd (hoteoransiile,
L-piperazingl ogs BORELIALDY NG '1%het&8) o TR Y INE{d L e L3RR ©
nitrogen atom, a sulfur atom and an oxygen atocm in
15 addition to a carbon atom, more specifically, thienyl (for
example, 2-thienyl, 3-thienyl and the like)}, pyridyl (for
example, 2-pyridyl, 3-pyridyl, 4-pyridyl and the like),
furyl (for example, 2-furyl, 3-furyl and the like),
pyrazinyl, pyrimidinyl( for example, 2-pyrimidinyl and the
20 like), pyrolyl (for example, 3-pyrolyl and the like),
pyridazinyl (for example, 3-pyridazinyl and the like),
isothiazolyl (for example, 3-isothiazolyl and the like),
isoxazolyl {for example, 3-isoxazolyl and the like),
pyrrolidinyl (for example, l-pyrrolidinyl, é—pyrrolidinyl,
25 3-pyrrolidinyl and the like), imidazolinyl {(for example,
2-imidazolinyl, 4-imidazolinyl and the like},
pyrazolidinyl (for example, 2-pyrazolidinyl, 3-
pyrazolidinyl, 4-pyrazolidinyl and the like), piperidino,
piperidyl (for example, 2-piperidyl, 3-peperidyl, 4-
30 peperidyl}, piperazinyl (for example, l-piperazinyl, 2-
piperazinyl and the 1like), morpholinyl(for example,
morpholino and the like).

Examples of the "substituent” in the “aralkyl

10



nor pholino and the like). Exanples of the "substituent” in the "aral kyl 10
1 9 AUG 2004 optionally having a substituent” and the "heterocycle drbalh 2004
optionally having a substituent” denoted by R6 or R7 include C1_6 alkyl

(for exanpl gptaBhiavliy @Hﬁdni@ £h8sthiktkeht “Chf alkoxynéteroexapl e,
met hoxy, ethoxy and the 5 |i Cl_6 alkylthio (for exanple, methylthio,

ethylthio QHGUPhepwuw@ﬁlIm.hb%mwg @fenbexamMant(ﬂd@natkﬁlbwaﬂbonylR such

as acetyl and praqpignyl and the |like) and di-Cl-6 _ al kyl am no (f exanpl e,
di met hyl an’r%gaﬁa‘ Cre 1581 (BPE AGABE:-cof MEUTSEY ¢ %?Y%saﬁdt 69@

repl aceabl e; J1}Q‘a|§)05|ct | ons.y ‘ﬁé” R6¢ OF E%‘B?Ftlel S g{o }?"bl&ﬁgﬁg qne thet hemis

Cl.3 al kyl { he 'Ot her benzyl onal aV|ng a stituent, and

it is mire pieéerakle Taflaiylm@f(fbﬁnbkémp@é_ﬁ md L endo | hethyhehiies
benzyl. 15 Exanples of the "al koxy" in the "al koxy optionally having a
substi t uentandenbeed ke )R8 Gr« RECY hel fide exaaplﬁ kdkys(¢bk¥éx§ﬁ§b@ny

nmet hoxy, et hox r opo | SOpr opox uto I S y xy and t he
Tke) . Exarbres oF BHE A 110 SHORHarYal ROE SRS andte b $6%ndbi o

subst i tuent @m%@qobxf@f  Wxdifh180 HiReChyS BhkHo a(rf@rtl?éaﬂﬁkﬁ "t hyl
et hyl, propyl I sopropyl, butyl,” 1sobutyl, “t-butyl, pentyl, hexyl "and the
like). Exannmesnﬁhbbheofswhﬂsﬁimﬂﬁﬁt|nstmet aBk@xyrugﬂacmmmly havi ng a

substityent” and the "al kyl optionally 25 having a substituent” denoted by
R8 or i RPEYBLPPF - hydroxy, (ii) Cl_, acyloxy (for exanple, Cl_6 alkyl-

carbonyl oxy such g5 RCelog and bl oPLOOYLEKKEe (Kdd oRENGEYLARK: 361 V).,

am no optionally havin
alkyl and the other is benzyl optionally having a

substituent, and it is more preferable that one of them is
Ci.; alkyl and the other is benzyl.

i5 Examples of the "alkoxy" in the "alkoxy optionally
having a substituent” denoted by R® or R® include C;.¢
alkoxy (for example, methoxy, ethoxy, Propoxy., 1SOpropoxy,
butexy, isobutoxy, t-butoxy and the like}.

Examples of the "alkyl”™ in the "alkyl optionally

20 having a substituent” denoted by R? or R® include C;.¢ alkyl
(for example, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, t-butyl, pentyl, hexyl and the like).

Examples of the "substituent”™ in the "alkoxy

optionally having a substituent”™ and the "alkyl optionally

25 having a substituent” denoted by Ré or R® include (i)
hydroxy, (ii) Ci.; acyloxy (for example, C;.¢ alkyl-
carbonyloxy such as acetoxy and propionyloxy), (iii)
benzoyloxy, (iv) amino optionally having 1 or 2
substituents selected from C,.s alkoxy-carbonyl (for

30 example, methoxycarbonyl, ethoxycarbonyl, tert-
butoxycarbonyl and the like), benzyloxycarbonyl, C,.4, acyl
(C,.; alkyl-carbonyl such as acetyl and propionyl and the
like), C,.4 alkyl (for example, methyl, ethyl, propyl,

11




substituents selected from Cl. 6 al koxy-carbonyl (for 30 exanpl e,
nmet hoxycar bonyl , et hoxycarbonyl, tert- butoxycarbonyl and the Iike)q AUG 2004
benzyl oxycar bonyl, Cl-4 acyl (Cl1_3 alkyl-carbonyl such as acetyl an§

propi onyl amdtte add kéle Clxd)abkul o fpraBxanpherodpthyleoretdWdmp P& 0py!
11 1 9 AUG 2004 butyl and the |like) and Cl1-3 al kyl sul fonyl (for exanple,
met hanesul f Befhaavsulfonykegndntdhehd ilkieke rfdrtexahpke, (fam resample,

di met hyl am no,. et hoxycar bonyl am no, . et hoxycar bonyl am no,
t-butoxycarBﬁﬁﬁpamaﬁﬁe?P%%ﬁ%&?ﬁxy@&FE&ﬁﬁ '9ﬁﬁY$%@%9Panino,
et hanesul f QRYERUE LAk LEnb! KE) bulblofCldo) keynbl of_exampl e,

nmet hoxy, et hoxy,” propoxy, t--butoxy a viy C3.7

cycl oal kil oygaarieiaxyb iy Baal koxy aclkary 1enaigpd £, mdthanesulfonylamino
(cycl ohexyl oxycar bonyl oxy) et hoxy and the like), and (vii) 10 Cl1_3

al koxy- C1- 3280k &g (Hidve exahp) eC:met Abk9REt KSRy, exAoky dedbRoxand t he

like). The n er of the substjtuent is 1 to 5 at replaceahle positions. :
As R8 and R@EH?FYPsqﬁ%ﬁ%ﬁ%bl "%Hg?xxnéﬁﬁ %qﬁnﬁf%eg' HVa?o ér’ atom and t he
other i s Clg3cabl@Xd1okdy ASrisdhd $o2f -eoMPUnds.y¥ ep§sepkarphy the formul as
(1)-(Xi11) and (la) "heréin, pharmaceutically acceptable salts are

pr ef er abl e, ( apdledraxnylesctdrereohyioglydehoaxivt ssndv the ahikadr gamidc (aci id),

salts with an orqgnic acid, salts wth an inorganic base and salts with an
or gani c'bas®:-228 10N Ces: ALEPEY sAF PTWERF™RL § ndPgaRPEYAETHOMYCl ude salts

rgani o 070 Y SFE WP & ndf e ol ude sal
bhosphor | o AGrACEAE ThaS Y EEnet 051 The e 9 i Gr gani ¢ acid|

i ncl ude satbBswitthehar i Mctdl, 5 aget repacicdatyid Ipwspacehsc acid, 25
fumaric acid, oxalic gcid, tartaric acid, naleic acid, citric acid,
succi ni ¢ acid, neffcRackd Ret hbhedtl PERiferable that one of them is a

hydrogen atom and the other is C,.; alkoxy.

15 As salts of compounds represented by the formulas
(I)-(XIII) and (I®*) herein, pharmaceutically acceptable
salts are preferable, and examples thereof include salts
with an inorganic acid, salts with an organic acid, salts
with an inorganic base and salts with an organic base.

20 Examples of the salt with an inorganic acid include
salts with hydrochloric acid, hydrobromic acid, nitric
acid, sulfuric acid and phosphoric acid and the like.

Examples of the salt with an organic acid include
salts with formic acid, acetic acid, trifluoroacetic acid,

25 fumaric acid, oxalic acid, tartaric acid, maleic acid,
citric acid, succinic acid, malic acid, methanesulfonic
acid, benzenesulfonic acid and p-toluenesulfonic acid and
the like.

Examples of the salt with an inorganic base include

30 alkali metal salts such as sodium salt and potassium salt;
alkaline earth metal salts such as calcium salt and
magnesium salt; ammonium salt and the like.

Examples of the salt with an organic base include

12




aci d, benzenesul fonic acid and p-toluenesulfonic acid and the |iKke.
Exanpl es of the salt with an inorganic base include 30 alkali netal éghkzgm
such as sodiumsalt and potassiumsalt; alkaline earth netal salts ;

cal ci um saldapng wREAETIUMeIA L amim®Ni Uik e&hty land e pykedimxanpl es of
the salt with an organic base include 12 1 9 AUG 2004 salts with

trinet hyl amielineet kyhamolaminyg i di hethapprdaming . dthmblanPhamine,

di et hanol anmi ne, triethanolam ne,. dicyclohexylam.ne .and ..__.

NN L bendyt GHpyPREAIARITE Fie chet T RRBERE R A (5“8 RS BB
represented fjy, the fornula (I) or salt thereof is abbreviated as " Conpound
() '. Oher conpounds are abbreviated in a simlar manner. A process for
produci Bg ConpourkfdihafeBirGh al £ ongrfund asephe sentedmpy dthee fiisrmula

t hi enopyri m di ne derivatives show ng the 10 GhRH antagonistic activity is
descri bed bl bvor\WaehtComesiant (19 2tbrpviaged &5 ESMRANRA ([}, ™ - Cconpound
(1v), Conmpaund (VI1), Comound (VILI.Il) and npound _ (X r rcpally
avai | abl e, %tgrf# p?%ﬁﬁ&’flgl%ﬁafrbee ?Psbe%ev%igtgﬁei} narae,Sl((g@S' %%Igsrgalglggnggun s may
be pr epar ech a650L di 861 Bl {dihdTel fiRgo kAU TRE) $Miih ALST b banlmakhad,
thereof. (Step 1A) HO (I') wherein Rl denotes a hydrogen atom nitro,

hal ogen, phtthetmetidetemtwo( aihds ey pohyitamender2y ali (e kyskeavboay th&ni no
or al koxy, and R2 denotes the sane . neani ngs asﬁéggfﬁugﬁggribed above.

Conpound” (1G2RE apbpeerdd tis &F BT Ut hat 8gBRSCH
When Compound {(I), Compound (I®), Compound (II},

Compound (IV), Compound (VI), Compound {VIII) and Compound

(XI) are commercially available, sold products may be used

as they are, or these compounds may be prepared according
15 to the method known per se or a similar method thereof.

{Step 1lA)

HO

(! (ny
wherein R! denotes a hydrogen atom, nitro, halogen,
phthalimido, mono{alkylcarbonyl)amino,
20 di(alkylcarbonyl)amino or alkoxy, and R’ denotes the same
meanings as those described above.

Compound {(I) is subjected to an acid halogenating
reaction, which is successively reacted with malonic acid
ester and magnesiﬁm alkoxide and, then, treated with an

25 acid and, then, reacted with sulfur and Compound (II) in
the presence of primary amine to obtain Compound (III).
@ acia halogenating reaction
An acid halogenating reaction for Compound (I) may

be performed according to the method known per se, for

13




reaction, which is successively reacted with malonic acid ester and

magnesi um al koxi de and, then, treated with an 25 acid and, then, redacd g6 2004
wi th sul fur and Conpound (Il1) in the presence of primary am ne to obtaln
Conmpound (| ékpmp1AGi byhadgenad & NBomBaahidoN 1AN Afd hade9enakilgeneattdHn
for Conpound (1) may be perfornmed according to the nethod known per se,
for 13 1 9 APEN2004 orexxasimie bytheanyilnghConpaiand thiomnd amoadide .

hal ogenat i ng agerit for. exanpl e, thionyl chloride, thionyl bromnm de,

oxal yl chl of ¥8&Y tafd1oFe-45 karé%)q e AABEAt of the acid hal ogenating agent
e e o o SROubnbuf RS T £L LA AhLY pARAYL 1o IRt O80T ELAREKR 1O
1 nol e of Conpound (1). It is advantageous tRAC the present reaction is
performed wishabbuany -swlnedids Orpt&f éhebpresenca af. B3 sebyest rehiath vies
inert wwth the reaction. Exanples of the 10 solvent is not particularly
limted as Farla®odke ofed@mpsmingroteéeds, and i ncl ude hal ogenat ed

hydr ocar bons, al iP a;ri_i Cadt} drtocar bons,, ar oggtic h¥dr§?ar bo S; et hers,
esters, amdes, nitrite8%and FIFRUr F r PREFEOF HHEM T Fhe reacti on
tenperat ur epésryshakl wiabewr QP0G 1vdRePhef ehakine ghaide 980G The
reaction tine is usually about 0.5-3 hours, preferably about 0.5-1 hour.
The presenscteanti whigy ilse iperftorweth opheomalaloyf liom t h&x gumpsencef othe

N, N- di glathylformam' de or the like. The anmpunt of N, N-di nethylfornmanm de to

be used'i s S2bVaBbut SORP thdaE LTk RF 1P| yiAbSGE &S0 Bt FRFafPE o™
nol e of Co ) . e ;pr. : | NEXSn L eagt i t he
reaction sor?ﬂ%j(?%ﬁé;%aﬂaséﬁf&g#@asht egg?ﬁgggppggugé% or nn%a'y %Eéh'pgg?gtced
from hydrocarbons, aromatic hydrocarbons, ethers, esters,

amides, nitriles and a mixture of 2 or more of them.
The reaction temperature is usually about 0-100°C,
15 preferably about 0-80°C. The reaction time is usually
about 0.5-3 hours, preferably about 0.5-1 hour. The
present reaction may be performed optionally in the
presence of N, N-dimethylformamide or the like.
The amount of N,N-dimethylformamide to be used is
20 about 0-1 mole, preferably about 0-0.5 mole relative to 1
mole of Compound (I).
The product:

Cl
O

]

R

maybe used in the next reaction as the reaction solution
26 itself or as the crude product, or may be isolated from
the reaction mixture according to the conventional method
and may serve as a starting material in the next step.
() Reaction with malconic acid ester and magnesium alkoxide.
Examples of the "malonic acid ester” include a
30 compound represented by the formula "R®00C-CH,-COOR®

(wherein R® and R® denote alkyvl or aryl, respectively).




the reaction mxture according to the conventional nethod and nay serve as
a starting material in the next step. 2Q Reaction with malonic acid ﬁﬁtﬁ@
and magnesi um al koxi de. Exanples of the "malonic acid ester"” includ AU 3004

conpound represeng he £f qrjula, ' gjc% re( wherei B R3 Rb
denote al kyl or arglgr,r@%gtgpggt ict\l/]er%Jy%l@ 1 QA%E 200 Exanpl es of tu%%d

"al kyl " dendt.edabyyRa (@orRexiampLee fdthval kelthyflor exapmpl e, isephwpylet hyl
propyl , isopropxl,_ butyl, isobutyl, t-butyl, pentyl, hexyl and the like).
Exanpl es ofP¥ kel adppbudarot dd byt Ra. opeRbYlnc ede loa B2 160 ar fEXef or

exanpl e, phenyl, Jl-naphthyl - hapht hyl . and h Lkek. Ra . ' ~ClL. 6
al kyl is preferab %?mggasePﬁy%W%; %ﬁﬁi&[ﬁ%ﬁ%%ggle? %he°§i§Un%%§guE%écs'
"mal oni 6 acj,da@stier('rd© Headsed, | hehQrabautn Al Pl eso -paghamahl Yanla 1-1. 3
mol es rel ati ve ?g 1 nole %?§Cbnpguﬁd9(l). jg%%hémﬁnagnesign1g%36xidéﬁ

magnesi um Gh& alikexi.de such as magnesi um net hoxi de and nmagnesi um et hoxi de

and the 1|ike isngéefgrable , and magnesi um C1. 3 al koxjde is _nore 15
preferable. An arfbfink diRd he -~ fagnedt it alRoRrddetaP e (388 PERYAbdd 1-2

nol es, preﬂﬁgggl¥rgggg%bﬁel-l.3 noles relative to 1 nole of Conpound (1).
The present reaction may be perfornmed optionally in 20 the presence of
Lew s acid. Exanplries @hothe okewhs awaionie! sdedasbyerouso ateinhsednis
chloride, titaniumtetrachloride and nagnesium chloride and the |ike. The
anount 18f tdRoutehrd meilgs.t pusfamily slabodt 3 FRle" FRplakiver EPefabl y

about 1-2 moles L8l AbLySutd 1P e

As the "magnesium alkoxide”, magnesium C;.¢ alkoxide
such as magnesium methoxide and magnesium ethoxide and the
like is preferable, and magnesium C;.; alkoxide is more

15 preferable.

An amount of the "magnesium alkoxide™ to be used is
about 1-2 moles, preferably about 1.1-1.3 moles relative
to 1 mole of Compound (I).

The present reaction may be performed optionally in

200 the presence of Lewis acid.

Examples of the "Lewis acid” include anhydrous
aluminium chloride, titanium tetrachloride and magnesium
chloride and the like.

The amount of the "Lewis acid”™ to be used is about

25 1-4 moles, preferably about 1-2 moles relative to 1 mole
of Compound (I}.

It is advantageous that the present reaction is
performed in the presence of a solvent which is inert with
the reaction. The solvent is not particularly limited as

30 far as the reaction proceeds. For example, halogenated
hydrocarbons, aliphatic hydrocarbons, ethers, amides,
alcohols or a mixture of 2 or more of them are used. Among

them, ethers such as butyl methyl ether (for example,

15




of Compound (I). It is advantageous that the present reaction is perforned
in the presence of a solvent which is inert with the reaction. The $qlaygr004
is not particularly limted as 30 far as the reaction proceeds. For

exanpl €, - hakegenaifd1 MUfOFar beRs: ahisPhald o ey 0c80 LIRS o 1B NCTSey &l des,
al cohols or a mxture of 2 or nore of themare used. Anbng them ethers
such as but yEometendmrethertforbexgnpeehyllb tFARE2O04 ther Lilket)ylamet hyl
ether and the |ike), butyl ethyl ether (for exanple, tert-butyl ethyl ether
and the |ikBFe&P&a %t erabl e. The reaction tenperature is usually about
20-100C, 5 preferahbly about 40-70C. The reaction timre i,s usuall ahout
1-12 hours, pref e?gﬁl %ef-#lﬁ@urts?mpﬁféab?ﬁau&ﬁ USSR e AR s%ﬁéopegction
sol utiorg i t seble@aAy HHoutl UL Y€ Prodicty QL+ FBY, RereSalated, 1oy the
reaction m xture according to the conventional nethod and may serve  as a
starting nmaekpibil li-12 keuwsxt sreperdbéat det heiuds an acid The hydrol ysis
reaction is perforﬁred by using an 15 acid. Exanples of the "acid" include
mi neral acids such?&sPTRG#CSchl oric acid, hydrobronic acid and sul furic
acid and the like; organic.agcids such as acetic acid and trifluoroacetic
acid and the like,gigpca _nmXture of 2 or 20 nore of them Anmong them the
preferable is a mxture df sulfuric acid and acetic acid. The anpunt of
the "acid" to be ed is abgyt 1-10 noles, preferably 4-8 noles relative

to 1 nole ofH1Oo

may be used as the reaction solution 1tself or as the

10 crude product, or may be isolated from the reactiocn
mixture according to the conventional method and may serve
ds a starting material in the next step.

@ Treatment with an acid

The hydrolysis reaction is performed by using an

15  acid.

Examples of the "acid” include mineral acids such as
hydrochloric acid, hydrobromic acid and sulfuric acid and
the like; organic acids such as acetic acid and
trifluorcacetic acid and the like, or a mixture of 2 or

20 more of them. Among them, the preferable is a mixture of
sulfuric acid and acetic acid.

The amount of the “acid” to be used is about 1-10
moles, preferably 4-8 moles relative to 1 mole of Compound
{I).

25 It is advantageous that the present reaction is
performed in the presence of a solvent which is inert with
the reaction. The solvent is not particularly limited as
far as the reaction proceeds. For example, ethers, amides,

alcohols, water or a mixture of 2 or more of them are used.

30 Preferably, water is used.




25 It is advantageous that the present reaction is perforned in the
presence of a solvent which is inert with the reaction. The sol vent 18U
particularly limted as far as the reaction proceeds. For exanple, ethers,
am des, al cohol sth¥atghcRlich MetipdSaOhrd 95 WRLA0fy thamareousedsc, 30
Preferably, water is used. 16 1 9 AUG 2004 The reaction tenperature is
usual | y abopre¥6xrad0€ ghwaefter@bt y3abbut T0: 1836&6:tThe téaet iion usywelly

usual ly about 1-12.hours r ef er abl bout 4-7 haqurs. The product: 5 may
be used in ??%u%e;fl?eg§¥* 'é%r?ﬁ%rggggtﬁ ﬁ%ﬁﬂﬁﬁ%ﬂ§9u¥?3elf or as the
crude product, orrpRYpPgains@l.ated from the reaction mxture according to
the conventional nethod and nay serve as a starting material in the next
step. 10 (r) Reaction miCth sulfur and Conmpound (I1) in the presence of
primary am ne Exanpl es ‘of "primary am ne" include nono-C3-8 al kyl am ne
(for exanpl e, I ng, butylam ne, octylamne and the |ike),
benzyl am nemand €. Anong 15 them butylamne is preferable. The
anount &f the "pkirry amine" to be used is about 0.01-1.5 noles,
preferably pbpubeOuded 3nTRIRS ndet atéyEtionl Al Of r{dPOYRds bt idn t he
"sul fur", powdery sulfur and the like is used. 20 The anpunt of the

"sul fur" toibeelfedri asalidt clre nptedyucpr efoar aldyy Ye lisohated Esbmtive to

1 nole of ound (1). The amount. of . the " ound (11)." to be_ used is
Sboot 101, SHAReRC kb ph midt AU 0243 50RO {antnens ) BERERE o

Conpound (Iand may serve as a starting material in the next step.

10 C) Reaction with sulfur and Compound (II} in the presence
of primary amine

Examples of the "primary amine” include mono-Cj;.s
alkylamine (for example, propylamine, butylamine,
octylamine and the like), benzylamine and the like. Among

15 them, butylamine is preferable.

The amount of the "primary amine”™ to be used is
about 0.01-1.5 moles, preferably about 0.1-1.2 moles
relative to 1 mole of Compound (I).

As the "“sulfur”, powdery sulfur and the like is used.
20 The amount of the "sulfur” to be used is about 1-2
moles, preferably 1-1.2 moles relative to 1 mole of
Compound (I}.

The amount of the "Compound (II) " to be used 1is

about 1-1.5 moles, preferably about 1-1.2 moles relative
5 to 1 mole of Compound (I}.

It is advantageous that the present ;eaction is
performed without any solvent or in the presence of a
solvent which is inert with the reaction. The solvent 1is
not particularly limited as far as the reaction proceeds.

30 For example, alcohols, nitriles, ethers, esters, amides,

or a mixture of 2 or more of them are used.
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It is advantageous that the present reaction is perfornmed w thout any
solvent or in the presence of a solvent which is inert with the rea.g@i 8@7004
The solvent is not particularly limted as far as the reactjon Jproc é

30 For exanple, afroferablyit millcohols eech @5t BeshagRilddRd Sl Y xture
of 2 or nore of themare used. 17 1 9 AUG 2004 Preferably, alcohols such
as net hanola%%dtﬁfzhg]ﬁgle ¢ %1 ke are used. The reaction tenperature is
usual | y about 20-100C >f er ab| 0; 70 h eacidtond i meots,
usually 1- 5 12 h%jﬁ%)s,re%fgéﬁgga&%ﬁﬁ Oll-J%S:.LZT gugrlgc)i’trjct (1) may be used

in the nextprgagthBNy apdte JEacdiON Iolditdtauciisel tive as tiserack el -
product, or nmay be 1solated fromthe reaction m xture according to the
convent bonal 2 neohsd . albd ef@y adukWel a% BO¥FArting 10 material in the next

step. The aforenmgptioned.steps. [-@nmay._hbe p rged . HeoRtd-uausd ¥+ o i hout
i sol ating an inte dPﬁ?guﬁgogt}E&?imﬂgy g%t%hgé gpqﬁrom the reaction m xture,

and are indyust£hal by acadantaaaousen 15t Ae Conpeund wWies edmud® psodubydr ogen
atom hal ogen or al koxy in Conpound (111) can be produced according to the

fol | owi ng net hady bSt epolBjteAl 22X 1Ehe (TeaF tAPNWTEE ¥ R12FSCRAAPEr §Gen
atom hal ogen or al koxy, and R2 has the sane rreanian S Séﬁ)g descri bed
above. Conpe®dCPPVER ti®nast é‘?%‘é‘bo%ya?‘aa@taynéeﬂr?pounoaa% ? dnd Conpound

(1) ingthe, presense ;of (HOaU.f At og:

The aforementioned steps O-@ may be performed
continuously without isolating an intermediate produced in
each step from the reaction mixture, and are industrially
advantageous.

15 2 Compound wherein R* is a hydrogen atom, halogen or

alkoxy in Compound (III} can be produced according to the

following method:

{Step 1B)
@)
HSC Hac
@) R?
R R’ 7] °
S NH

X1 U}
20 wherein R! is a hydrogen atom, halogen or alkoxy, and R?
has the same meanings as those described above.
Compound (III) is obtained by reacting Compound
(XXIII) and Compound {II} in the presence of organic amine,
which is then reacted with sulfur and organic amine.
925 (@ Reaction with Compound (II)
Examples of the "oxrganic amine” include the
aforementioned primary amine and benzyl amine and the like.
The amount of the “Compound (II) " to be used is

about 1-1.5 moles, preferably about 1-1.2 moles relative
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which is then reacted with sulfur and organic am ne. 25 Reaction with
Compound (1) Exanples of the "organic anm ne” include the aforement1 g)mggim{]‘
primary am ne and benzyl amne and the like. The anount of the "Conpound

(I'1) " to bgouseflole aFoWordsdurbad Mokesz)preferably about 1-1.2 noles
relative 18 1 9 AUG 2004 to 1 nole of Conpound (XIII) The anmount of the

"organi c anine" tPBhéeamsedti ©f atklrmjt @r 9861 0. Bbplee, tméieerlam@ about
0.01-0.1 mole relative to 1 nple rr%%und XI 1), |s advant ageous

that the praR®Wt Pellri-én 3 é““p“erf%?ﬁ@ﬁ t oGP Ay Qso? t/e?rt of*9ilf t he
presence of.a; ,s9luent, ?h"&hfé So n@&h wihkR t[ﬁIr action. The solvent is
‘Fy as g

not particul ar limte as t react I on proceeds For exanpl e,

al cohol §, nitrilest etheasanamigdes:s othat 10hai sresenafl c2aftiwieisf them
and the |like are used. Preferably, alcohols are used. The reaction
t enper at ur £¢5TA5MAA Widbowt Z1BOT) LV pRES @F—‘abtny tdifo IRT 2P BOE, thé react i on

time i s usual 10 hours fe b ut 4-8 our s

pr oduct rraysooie‘yﬁgg §§C &S &4t on Jsgt‘1 ti'ﬁS e|E'tC 1" or t%%l‘é?ﬂaels
product, omdmyphetisehatad frameddeaseasti ar Wind %@a@@f@ﬁd?ggctegdtshe
conventronal met hod and may serve as a starting material in the next step.

( React i on Fet hegainple .and cotgand ¢ mitnele20 Btaeplses aotidés, " organi c
am ne" include aforenentioned primary am ne, benzyl am ne and _norpholine.

The amdint W< TREe" €f| RuPT MPT%e Qsethe® aBAuthe Fikfplake BFeferably about
1 1.2 nol e§f&@£égggtoa&gmoelsofar .QQH‘PQHf‘d (XI11). 25 The anount of the
iI'S

"or ganl C am ne use
The reaction temperature is usually about 20-80°C,

preferably about 20-60°C. The reaction time is usually
about 2-10 hours, preferably about 4-8 hours.

15 The product may be used as the reaction solution
itself or as the crude product, or may be isolated from
the reaction mixture according to the conventional method
and may serve as a starting material in the next step.

() Reaction with sulfur and organic amine

20 Examples of the "organic amine” include

aforementioned primary amine, benzyl amine and morpholine.

The amount of the "sulfur”™ to be used is about 1-2
moles, preferably about 1-1.2 moles relative to 1 mole of
Compound (XIII).

25 The amount of the “organic amine” to be used is
about 0.1-0.7 mole, preferably about 0.3-0.6 mole relative
to 1 mole of Compound (XIII).

It is advantageous that the present reaction is
performed without any solvent or in the presence of a

30 solvent which is inert with the reaction. The solvent is
not particularly limited as far as the reaction proceeds.
For example, alcohols, nitriles, ethers, amides, or a

mixture of 2 or more of them and the like are used.
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about 0.1-0.7 nole, preferably about 0.3-0.6 nole relative to 1 nole of
Compound (XI'II). It is advantageous that the present reaction is p rf&ﬂ[{md
wi t hout any solvent or in the presence of a 30 solvent which is i nerht A& 04

the reacti oRrefheatalwedldshonot zpar bisew.arly limted as far as the
reaction proceeds. For exanple, alcohols, nitriles, ethers, amdes, or a
m xture of 2 or nBhe okadtcdmmntkperdtkeeaies usechlhd 20 98 KWG 2004
Preferably, alcohols are used. The reaction tenperature is usually 20-80C,
pref erabl y BhSGETERLY6G R he2? 2881¢ on ?h@rer?éggéaal ty-measutusuabl hour s,

preferably ahglt 4-8 oo 5 Jhe LGNSt ablddd 4MY Beupged in the next
y ated f

reaction as the crude product, or na e 1so rom t he reaction

m xt ur e faccor di ngThe phedoenyantionahapebodsand imBythsermext asedc8iant i ng
material in the next step. The present reaction can suppress the anount of
10 organi ¢ &fi fBet W uFTP It caralgyi feanspiiatedhdirem thgusericalion
advant ageo conmpound. {.Conpoun la)) wherein RL is nitro ht hal i m do,
nono( al kyl (L:'ﬁjr'%gﬁﬁa) ARG G diQ a&ﬁél 8%&388&1)0%1716"?%%@36n’ag?l FEISE a
salt therecfs A5sWRY-the o Mualtesh i 1hotaet Rie&RORWEy di ne derivative

showi ng the GhRH antagonistic activity as follows: = (Step 1C) HO (I a)
wherei n Rla denotEsenpreeenphirealdticlo,c@ soppaklkytder Eomnandfo or

di (al kyl.carbonyl )am nqg, and R2 denotes the same neani ngs as those

descri B8d dBo9@R1BoAPGHRd TQ BE dt5ed shPt 2t REkdy HiS AMTWRE ed2PE AR

industrially advantageous.

A compound (Compound (I®)) wherein R! is nitro,
phthalimido, mono(alkylcarbonyl)amino or
di{alkylcarbonyl)amino in Compound (I), or a salt thereof,

15 may be converted into a thienopyrimidine derivative
showing the GnRH antagonistic activity as follows:

(Step 1C)

~HO HG  F
o
“L@f el M7
ST NH,

(12) (Hn

wherein R'® denotes nitro, phthalimido,

20 mono (alkylcarbonyl)amino or di(alkylcarbonyl)amino, and R?
denotes the same meanings as those described above.

Compound (I%) or a salt thereof is subjected to an

acid halogenating reaction, which is successively reacted
with malonic acid ester and magnesium alkoxide ang,

25 thereafter, treated with an acid and, then, reacted with
sulfur and Compound (II) in the presence of primary amine
to obtain Compound (III).

The present reaction may be performed under the same

20




aci d hal ogenating reaction, which is successively reacted wth mal onic

acid ester and magnesi um al koxi de and, 25 thereafter, treated wi th afh 9akjGggs
and, then, reacted with sulfur and Conpound (11) in the presence of

primary am peadtd abt@dma Cotpaynds( khlose T g Eisedt abeaet i(Grteamyl DE.
performed under the same 20 1 9 AUG 2004 reaction conditions as those
descri bed ab8te€q Stkep 1A). (Step 2) ONR HR2 3 (111) (V) wherein R a
denotes nitro, phthalim do, no( al kyl car bonyl ) am no or C 0O

di (al kyl car bonyl )am nol:& ther synbols denote the safieX meani ngs as

t hose descri bed CROpOUNG (411) and Conpound V) ape-re
t reaction pEd ousi]

obt ai n Conpalmo

usually in the p an or gani c—hbaserand exahpke .
"organi ¢ base" include arlnesNsych as triethylamine, diisoprop thyam ne,
N- et hyl nor phol i ne, di net hyl am nopyr| di ne, DBU
(1..8-diazabicyclo[5.4.0]undec 15 7-ene) and DBN

(1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene), and basic heterocycllc conpounds such
as pyridine, imdazole and 2,6-lutidine. Preferably, \) di ne is used.
The anmount of the "Con(pc}und (IV)" to be used is about 1 rml es,

preferabl y wbeuteih R'l. denvkes maltatd veph®@?@atbmidanl e of Corrpound (ren).

The anouynt of the "organic base" to be used is
qﬁ mono(alkyf%arbonyl)amlno or di({ lkfgharbonyl)amlno and

other symbols denote the same meanings as those described
above.

Compound (III) and Compound (IV) are reacted to
obtain Compcund (V).

10 The present reaction may advantageously proceed
usually in the presence of an organic base and examples of
such the “organic base” include amines such as
triethylamine, diisopropylethyamine, N-methylmorpholine,
dimethylaminopyridine, DBU (1,8-diazabicyclo[5.4.0]undec-

15 7-ene) and DBN (1,5-diazabicyclo{4.3.0])Jnon-5-ene), and
basic heterocyclic compounds such as pyridine, imidazole
and 2,6-lutidine. Preferably, pyridine is used.

The amount of the "Compound (IV)~™ to be used is
about 1-2 moles, preferably about 1.3-1.7 moles relative

200 to 1 mole of Compound (III).

The amount of the “organic base” to be used is about
1-2.5 moles, preferably about 1.5-2 moles relative to 1
mole of Compound {III}.

It is advantageous that the present reaction 1is

29 performed without any solvent or in the presence of a
solvent which is inert with the reaction. The solvent is
not particularly limited as far as the reaction proceeds.

For example, halogenated hydrocarbons, aliphatic
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1-2.5 nol es, preferably about 1.5-2 noles relative to 1 nole of Conpound
(I'1'1). It is advantageous that the present reaction is 25 perforned1gAuUb 2004
wi t hout any solvent or in the presence of a solvent which is inert with

the reacti afiyad58a28b¥eNt Sl Pantasstarhynld mdatkas, fagrasst he
reacti on proceeds. For ‘exanpl e, halogenated hydrocarbons, aliphatic 21 1 9

AUG 2004 hyariodas bons tranesat il dytts bsavbons miettheres, ofesl ess, moari dé€s,
nitriles, alcohols or a mxture of 2 or nore of themand the |ike are

used. Pref eriPy2ntolhiéned ike (e’ uTpe- r BEEf BR2PeFperr& e § st TstEe Py
about 80-130C, referably about 90-110C _ A reacti.on ti IS, U y
about 2-6 hours, %f’é‘?%ﬁﬁlgﬁbg&f"pﬁ@ﬂbﬂ? sJT.STHEuﬁﬁ&Efu@ibo?% iﬂa’yf%@!(t’sed in
the next reacdiOPagsy bBBUCAF I OH Ol Ul oddSfbd £Eimd8S15hestlzuds, product,
or may be isol ated ?romthe reaction m xture according to the 10

convent i ona@baiet hddé ahdumsy gerafie msb by sébotitng -ifathenizd. in the next step.
(Step 3) RR ONCR. H3 (V) gVII) wherein R a denotes nitro, phthalimdo,
15 nono( al kyl car boHy I BEAERE ol Vdi M%K% HPBRyFT ahPfoMeFid T i HeroRy@bol s

have the s F@@Qéla%n%otﬂ&%f‘?ndeﬁﬂéPf"doraggvﬁ eogg}hc&é'%dx(v%ﬁ'ﬁ sy ect ed
to a ring closing reaction, Ich 1s reacted wt npou ? fo obtain
Conpound 2GhdWIte.isolated from the reaction mixture according to the
10 conventional method and may serve as a starting material
in the next step.

(Step 3)

(V) (Vi)
wherein R'® denotes nitro, phthalimido,

15 mono(alkylcarbonyl)amino or di(alkylcarbonyl)amino, and
other symbols have the same meanings as those described
above.

Compound (V) is subjected to a ring closing reaction,
which is reacted with Compound (VI) to obtain Compound

20 (VII).

@ Ring closing reaction
Compound (V) is subjected to a ring closing reaction.
The present reaction may advantageously proceed
usually in the presence of a base and examples of such the

25 "base” include strong bases such as hydrides of an alkali

metal or an alkaline earth metal (for example, lithium

hydride, sodium hydride, potassium hydride, calcium

22



O Ring closing reaction Conmpound (V) is subjected to a ring cl osi
reaction. The present reaction nmay advant ageously proceed usually 1 8 A0
presence of a base and exanpl es of such the 25 "base" include strong bases

such as hydhiydes def aam alkal 1ix8®t abmetean o kad | Atk eait hetrBllalod faaf
exanple, lithium hydride, sodium hydride, potassium hydride, calcium?22 1
9 AUG 2004 Qékﬁ}dﬂed@@*ﬂ:htrh@tﬂ keforamkaew lof. akhibiikani amadal, orodimm

| kal th t f I lith d | i_t hi
i i sopr opyl ANAE. (1T dreyePBRERIAT e RAERLR HAGL POEAY SPREARe.
sodi um hexamgiRY b ﬂé%%ﬁ@% i‘ﬁéh%’ehew@lﬂ%{'r@é%&\éﬁ?@d%‘i ta}E%_(c%éO.ir(e)

and | ower al koxi des of an metal or an al kali ne ear nmet a

exanpl e,’ sodbuassBLRON cdanstty Ldl ef haxide, gt adsé uriké granbutlexiede and
the like). Preferably, |ower alkoxides of an alkali_ netal or an alkaline
earth netal 24kexddes. ofhe@rmmbrlbimefal pasan plkrliredepsthbaetal 1. 5

nol es, pref bl y_about nol rel.ative f ound

It is advanfgggoés Li‘t'the(%]r'gge'ﬂ gﬁ%ﬁ&?lOnSO&ﬁﬂﬁf%?ﬁﬁelgfthgﬁt )
solvent or tarthguRbsSeRCard #ndo) sRbYyent pyhirehaid y nerdwed th1kBRides
reaction. The solvent is not particularly limted as far as the reaction

pr oceeds. @5raexaﬁtbé;|mavale$: ah cohkhd inet leerrsth ame des, arbahsg@nated
hydrocqrbo al i phatic h{drocarbons aropati c. hydrocar bons, a n1xture
r

of 2 or''nore of tHaf aRAUPHe ©%0 Hhike RASE uskA. Per @Fa&%/aQP%BI%eﬁt i xed
with an algopol i E%Qaﬂi FAMP! £, 189 MyXad 19 wenf v@'%&'he&ol%PCh as

acetonitrile and’a co ol's such as nethanol Is prefera
of Compound (V).

It is advantageous that the present reaction is
performed without any solvent or in the presence of a
15 solvent which is inert with the reaction. The solvent is
not particularly limited as far as the reaction proceeds.
For example, nitriles, alcchols, ethers, amides,
halogenated hydrocarbons, aliphatic hydrocarbons, aromatic
hydrocarbons, or a mixture of 2 or more of them and the
20 like are used. Preferably, a solvent mixed with an
alcohol is used. For example, a mixed solvent of nitriles
such as acetonitrile and alcohols such as methanol is
preferable.
The reaction temperature is usually about 40-100°C,
25 preferably about 60-90°C. The reaction time is usually
about 10 minutes-3 hours, preferably about 30 minutes-2
hours.

The product:

He 9
_R
H1a / ‘ /'J\;
ST N7 Yo
H

30 may be used in the next reaction as the reaction solution
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The reaction tenperature is usually about 40-100C, 25 preferably about
60-90C. The reaction tine is usually about 10 m nutes-3 hours, pref®tfabbyvids
about 30 mnutes-2 hours. The product: H 30 may be used in the next
reaction asot hesr eaet icamdaolptdédnc?3 broimAYGHZ004 oiatedt frowr ke product ,

or may be isolated fromthe reaction m xture according to_the convent j onal
net hod and Teagtdeny @ixd urastaeePRGiRdt EPi ANE r?q%%k?ns%e‘aetheécﬁ%

th Co d (V1) 5 Th L ol he L ommound d bout
12 ol o6, BYE! EPEBR, THoaur TIT S folehoFar e T 1R8I 55 Compound

(V). The pr@ﬁ%aé@f&ﬁ'@ﬁtﬁ?ﬁoﬁ%o&?ﬁ ofyefd optionally |n the presence of a

base. 10 Exanples of the I ncl ude carbonates of an alkali netal or
an al kalsi ne eart hThet amo(har ogxarn €, Compdund hydrndgerw dar bored elssodi um
carbonate, potassium carbonate and the like), |ower al koxides of an alkali

metal or arPRPRAliné é‘é’rlteﬁ né%lé?f?JF%PlléxéF?ﬁPé? sddiumake fet RdRFd€e $&di um
et hoxi de, thrgg_sLl uEp E“p%%nc%(he‘fe} and the |ike), organic bases (for

exanmpl e, am nes suc aim ne, diisopropyl et hyl am ne,

N- et hyl nor phol i nene ﬁr@ﬁbhﬁ'%@dﬁﬂﬂﬁdCh@ﬁ,bEB@erformed optionally in
(1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene) and DBN
(1, 5-di azabilescPop4eBc@] wdn-b-tearey, or 20 organi c bases such as basic

het | i d h i dine, . im | dj d
Uhe | DR, The' aniHEmSFSEna™ 1R6o" 445 Do tRCHSRE SRRIPIE ST i ih° "

preferably aboyiilnttd1mesd elAtd VentoedriBl edfay C@’Hb@%‘ﬁalﬁ}\(ﬁ.él-
sodium hydrogen carbonate, sodium carbonate, potassium
carbonate and the like), lower alkoxides of an alkali
metal or an alkaline earth metal (for example, sodium

15 methoxide, sodium ethoxide, potassium tert-butoxide and
the like), organic bases (for example, amines such as
triethylamine, diisopropylethylamine, N-methylmorpholine,
dimethylaminopyxridine, DBU (1,8-diazabicyclo[5.4.0]undec~
7-ene) and DBN (1,5-diazabicyclo[4.3.0]lnon-5-ene), or

20 organic bases such as basic heterocyclic compounds such as
pyridine, imidazole and 2,6-lutidine and the like.

The amount of the "base” to be used is about 1-2
moles, preferably about 1-1.3 moles relative to 1 mole of
Compound (VII). .

25 It is advantageous that the present reaction is
performed without any solvent or in the presence of a
solvent which is inert with the reaction. The solvent is
not particularly limited as far as the reaction proceeds.
For example, nitriles, alcohols, ethers, amides,

30 nalogenated hydrocarbons, aliphatic hydrocarbons, aromatic
hydrocarbeons, or a mixture of 2 or more of them and the
like is used. Preferably, a solvent mixed with an alcohol

is used. For example, a mixed solvent of nitriles such as
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25 It is advantageous that the present reaction is perfornmed w thout any
solvent or in the presence of a solvent which is inert with the reddAlHn2004
The solvent is not particularly limted as far as the reaction proceeds.

For exanpl eascétéhites)ecabe@h@imod er suchnadesie t3antdl openpt ederable.

hydr ocar bons, aliphatic hydrocarbons, aromatic hydrocarbons, or a m xture
of 2 or nore of ttesn medcthen ltiekeersatuses. iPreferdblyy abewol 4@nt 0¢iked
with an al cohol is_used. For exanple, a m xed solvent of nitriles such as

24 1 9 AUGBXRHeraRatoflrP0 € - andhal E6RA VuchiBe Het HEHEE 1¥s 3Bt teranl e.
The reacti t at [ I 04t 5 40540QC, preferably 60-90C. The
reaction t?’@e I?gﬁ'ﬁéﬂa F%fae g&?‘iﬁ‘ Em/loo@ﬁours, Sr ef erably about 3-6 hours. 5
The product (VII)rwaypbedused (vl Ihheaiexie reaedi on tae nleectr eagddohon
solution itself or as the crude product, or nay be isolated fromthe
reacti on niaa utlke ateardiing soluthorohvealforadl afetthed G ¢alTeER¢E ras a

starting material. in.the next step. .10 The aforenenti oned st T-(r). may
be perfor métt %%%tpﬁuéagﬁ?tﬁ?ét ﬁsﬁﬁnplgb? aff’ﬁﬁ%éﬁni H‘tl_é{rtrlr]er i a?%ccggéagge&%i n
the step froe tHenieACLbARIMmMEtH&L &0W a9 LBYYS! hisald st aeyangageous.
(Step 4) 15 (1X) wherein R a denotes nitro, phthalimdo,

nono( al kyl cextenya) aimnaher néix(taldtdar bonyl ) am no, and other synbol s
denote the sanme neani ngs as those descri be%ﬂ @ove. 20 Conpound (VI1) is
subj ect!l8d to a brBm naf Prgmertaenesn S MARTHI-§¢sTiR¥edE PARF It ed Wit h

Conpound continuously without isolating an intermediate produced in

the step @ from the reaction mixture, and are industrially
advantageous.

{Step 4)

(Vi) (1X)

wherein R'® denotes nitro, phthalimido,
mono(alkylcarbonyl)amino or di{alkylcarbonyl)amino, and
other symbols denote the same meanings as those described
above.

Compound (VII) is subjected to a brominating
reaction, which is successively reacted with Compound
(VIII) to obtain Compound (IX).

@ Brominating reaction

Compound {(VII) is reacted with a brominating agent.

Examples of the "brominating agent” include N-
bromosuccinimide and 1,3-dibromo-5,5-dimethylhydantoin.

The amount of the "brominating agent”™ to be used is

25




(VIT'1) to obtain Conpound (IX). 1Q Srom nating reacti on Conpound (VII) iﬁ
reacted wwth a brom nating agent. 25 Exanples of the "brom nating adé%ﬁ'ﬁzm4
i ncl ude N- bronosuccinim de and 1, 3-di brono-5, 5-di et hyl hydantoin. The

anount of t ABohkr amianatd ngs ?gﬁf‘&%ei‘ﬁbﬁf‘{ wgRAi1 5120, 4 QoG %%%@«-Rgalﬂvl-3
nol es, preferably about 1-1.5 noles relative to 1 nole of Conpound (V).
The present lrmadei of iomerydodnedIoptionally in the presence of brom ne
and a radical initjator. 5 The anmount of the "brom ne" to be used is about
0.01-1 nol e, prefERgbPyessadt XeaPt 0B #B| Berdlodmark aptionadle af Chepound

(V1) Bxanples.atolhe yaglcal Lot Latays ol ude 2,20

azobi s(isobutyronitrile) azobi s( et @%v%féronitrile) and

2, 2" - azdbi s(4- met hegyarodntdigretind vabesanheri ke) rand;ddie 14 kgpodhe anmount
of the "radical initiator” to be used is about 0.01-0.5 nole, preferably

about 0.05-9: 81nd| @olegl striaferably nebeudf 0COPAUNY Al &) relbthitvel g0 1

advant ageous _t hat tge resent, reaction is perfornmed in the presence of a
sol vent whi%%i s°fn PP%ﬁ QYé?}eaction. The solvent is not particularly

limted as far asxihg)Leagki QpPrACEEAS,1 FOL 5 Le, nityijes, ,aromatic

hydr ocar bons, halogengted hydr ocar bons, %stgééﬁigggéﬁhéggihgﬁgd%§2or a

m xture of zobispiscbhtiylremiandi 1de, bike-azevusqd, & eferably, nitriles,
drocar bons (chl orobenzene and the |ike.), and hal ogenat ed

ar omat i hy( Or o .
hydrocéﬁboﬁé”&?Ehﬁégéieﬁm&i}q%kﬁﬂ FpEr?) 8s-ggomis(4 deetoekyril d-are
preferabl e.q 2re 151 {83ELLAN LATREy AlME e g gyl ly about 20-100C,

The amount of the "radical initiator”™ to be used is
about 0.01-0.5 mole, preferably about 0.05-0.3 mole
relative to 1 mole of Compound (VII).

15 It is advantageous that the present reaction is
performed in the presence of a solvent which is inert with
the reaction. The solvent is not particularly limited as
far as the reaction proceeds. For example, nitriles,
aromatic hydrocarbons, halogenated hydrocarbons, esters,

20 ethers, amides or a mixture of 2 or more of them and the
like are used. Preferably, nitriles, aromatic
hydrocarbons (chlorobenzene and the like), and halogenated
hydrocarbons are used. Among them, nitriles such as
acetonitrile are preferable.

25 The reaction temperature is usually about 20-100°C,
preferable 40-90°C. The reaction time is usually about 30

minutes - 3 hours, preferably about 1-2 hours.

The product:
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preferable 40-90C. The reaction tinme is usually about 30 mnutes - g%A
hours, preferably about 1-2 hours. The product; 26 1 9 AUG 2004 nay1 Mk@%
in the next reaction as the reaction solution itself or as the crude
product, or may be isolated from the reaction m xture according to the
conventional nethod 5 and grve as a starting material in the next

step. @ Reaction with Conpound (VI1]) The anount of the "Conpound (VIII)"

is about 1-2 noles -bqu%al-l.s moles relative to 1 nole of
Compound (V1]s}. : g t regction may advantageously proceed wusually
under the pf%sence of /a be anpl es of such the "base" include

carbonates of an af+ ampal kaline earth netal (for exanple,
sodi um hydrogen carbonate, sodjum carbonate, potassium carbonate and the
15 like), and organi c bases (fo ﬁxanple, organi ¢ bases such as am nes
such as triethylam ne, diisopropylethylamne, N nethyl norpholine,

di met hyl am nopyr.i di ne, . DBU , 8- diazabhi gycl o[ 5, 4 u 4+ £-.en BN 1 5-
di azabi cycl J??H?ﬁﬁp5%%n£%eaﬂaxﬁh§qa%2§°%na aggé ggg%ggéﬁbg%% | C A
compounds syqh.ds: RS | 44 Nene! Brdazobodhc, |68 fhpenand sohadddedzom
Preferably, triethylamne and diisopropylethylam ne are used. The anpunt
of the "basehd adw-tised msxaboet abcdrdini@sto prtieéecablgnilicomall -mehed| es
relative to 1 nole of 25 CowpoundF%VIl). It is advantﬁgeous thq% t he
present §ea@midbma® SEEYEoRrRed SieEhd i QAR d APsoMVeRt it s inert

with the regerion,  The S9wlndSullgt (PREHCU arly Timited as 27

The amount of the “Compound (VIII)"™ is about 1-2

moles, preferably about 1-1.3 moles relative to 1 mole of
Compound (VII).

10 The present reaction may advantageously proceed
usually under the presence of a base and examples of such
the "base” include carbonates of an alkali metal or an
alkaline earth metal (for gxample, sodium hydrogen
carbonate, sodium carbonate, potassium carbonate and the

15 1like), and organic bases (for example, organic bases such
as amines such as triethylamine, diisopropylethylamine, N-
methylmorpholine, dimethylaminopyridine, DBU (1,8-
diazabicyclo[5.4.0jundec-7-ene), DBN (1l,5-
diazabicyclo[4.3.0]lnon-5-ene) and the like, or basic

20 heterocyclic compounds such as pyridine, imidazole, 2,6-
lutidine and the 1like). Preferably, triethylamine and
diisopropylethylamine are used.

The amount of the "base” to be used is about 1-2
moles, preferably about 1-1.3 moles relative to 1 mole of

25 Compound (VII).

It is advantageous that the present reaction is
performed in the presence of a solvent which is inert with

the reaction. The solvent is not particularly limited as

27




1 9 AUG 2004 far as the reaction proceeds. For exanple, nitriles, aromatic
hydr ocar bons, hal ogenated hydrocarbons, esters, ethers, am des or a19AUB 2004
m xture of 2 or nore of themare used. Preferably, nltrlles aronat i

hydr ocar bon$ afc kisoriahe nzenet boangrbhe eldske) Fo&néﬂ‘ﬁilmmnahmrli)ldrsqcar bOﬂS
are used. Anong them nitriles such as acetonitrile are preferable. The
reacti on teffpefattirce h@m@rbynabomal@sﬁgme%r@@?%ﬁyba@@ut SX-ER00C,

f b --70C.  Th t ti bout 10
o, BT BELLA0Uy B0y TOC o TIGLSRCUDT 2o kel aton Jla

af orement i oped retreRs: rf?ﬂYtPEl&Q”t hRupushE Heid O aedonkt W%Htlo'r%éﬁdékge an
i ntermedi ate produced in step (1) which'is skin stinulating, fromthe

reacti orf martlutde dnickey e amdlusalbgkhy tady antdageoasbods @Seems®d H2ZN (3X)
wherein R a_denotes nitro, phthalimdo, (X) nono(al kyl car bonyl )am no or
di (al kyl carBBRPS) dMieTo Th’niaflb‘éﬁeﬁu§9nﬁél SFSft et Thee saRe RESA .

t hose descri bed above. - Wien Rla is nitro S
subj ected to a igﬁclrﬁﬁ‘ elg? %B‘f’é?nléoﬁﬁ Y()ébo?ﬂpﬁﬁggpe uci ng
reaction, GoppeunduihX)arns: azo 2§oﬁe@ucrhage g%@tfe%raeoﬂyea&s@& Eyanpbes of
t he "redu0| ng agent" “i ncl ude a sol ution Itaniumtrichloride, iron

powder and The [eketizg ItigneAUG meuaﬂxnplb@sutoflft heingbeat Rohostrsti t ani um

trIChlthdgpreferably, about 20 minutes-1.5 hours.

The aforementioned steps ()—C) may be continucously
performed without isclating an intermediate produced in
step(D which is skin stimulating, from the reaction
mixture, and are industrially advantageous.

15 (Step 5)

Rl 0 Hi 0
R?/ R3 R?/N R3
13 / N/ / N/
R —{ :>—: ) - . H N——<: >—: |
S N/go ? S N/&O
g .
(1X) )

wherein R'® denotes nitro, phthalimido,
mono(alkylcarbonyl)amino or di(alkylcarbonyl)amino, and
other symbols denote the same meanings as those described
20 above.
(Step 5-1)
When R!'® is nitro, Compound (IX) is subjected to a
reducing reaction to obtain Compound (X).
In the reducing reaction, Compound (IX) and a
25 reducing agent are reacted.
Examples of the "reducing agent” include a solution

of titanium trichloride, iron powder and the like.

28




i ncl ude an about 10-30% solution of titaniumtrichloride in water or
dilute hydrochloric acid. The anount of the "reducing agent" to be 1L§6d5i2804
5 about 1-10 noles, preferably about 3-7 noles relative to 1 nole of

Conpound (1X). '”E&£m§§6ﬂt ofeaglel O dMY: A6n PET @k Fad 1QRt itenNalH Yoi Naet he
presence of dilute hydrochlorlc acid. Exanples of the "dilute hydrochloric

aci d" |ndlﬂnﬁlﬂoeaanaHMMUﬂ)Imrﬂﬂkn®¢1ﬁtaque@ﬁsﬂﬁmtnxﬁm1tid@hid91de
solution. The anount of the "dilute Ydrochlorlc acid" to be used is about

1-5 nol es, Pt efRESHI Tafddiite PHHIeshleeist #¢d%-0 1 nol e of Oorrpound (1X).
It is advantageou§héh§% EH? RLesgnt qﬁhéggﬁgggégg??%LoQ%%

presence of a solvent WArEh '8 imert Wit vent I S not

parti cubarlapduti t edoamolledy, Frdfierd ﬁfthﬁau@r @caedﬁ}laa)rr@mﬂﬁbe, to 1
al cohols, esters, ethers, aromati c hydrocarbons, organic acids, water or

a n1xture(ﬂobﬁo¢fnﬁp@peﬁn@hdm&ﬁuithe i ke are 20 used. Preferably,
al cohol s, organic_acids, water or m xture of 2 _or myre of them and the

like are used. THE'F REEPBATL EﬁﬁEF&P&"r §G% RRUBFFHOLBEG °POir0E. 1Y 1n
preferabryfﬂgnﬁrggeggg o ENGy 3Ny '%¥h£%§§15§1B5%%|by about 10 m nutes-3

hours, preferably about 20 n1nutes ours. The product (X) nmay be used

I n the next reactBxampbestd€e chedédpnadicthydroahyobeci aelid@t"ed falomé he

reactlon m Xt ure accordlng to the conventional nmethod and may serve as a
X

starting n@Terd2@utnOt Ré -A&xmodi/dp aBIR St Y ST PP R 1IRTA des W%wm do,
a deprotecting relarfet | Ofou Rt T QEA3LEOMRRYNG £ By a1 D€L F5RE QL §ELIsPT ¢ L3Rt 1 on
can be perforned, 29
used is about 1-5 moles, preferably about 1-2 moles
relative to 1 mole of Compound (IX).
It is advantageous that the present reaction is
15 performed in the presence of a solvent which is inert with
the reaction. The solvent is not particularly limited as
far as the reaction proceeds. For example, alcohols,
esters, ethers, aromatic hydrocarbons, organic acids,
water or a mixture of 2 or more of them and the like are
20 used. Preferably, alcohols, organic acids, water or a
mixture of 2 or more of them and the like are used.

The reaction temperature is usually about 20-100°C,

preferably about 20-80°C. The reaction time is usually

about 10 minutes-3 hours, preferably about 20 minutes-2
25 hours.

The product (X) may be used in the next reaction as
the crude product, or may be isolated from the reaction
mixture according to the conventional method and may serve
as a starting material in the next step.

30 (Step 5-2)

When R!® is phthalimido, a deprotecting reaction

affords Compound (X).

The deprotecting reaction can be performed, for

29




19 AUG 2004 exanple, by reacting Conpound (IX) and hydrazine. Exanples of
the "hydrazine" include hydrazine nonohydrate and the |ike. The anoQgtAUsf2004
the "hydrazine" to be used is about 1- 5 30 noles, preferably about 2-20

nol es rel atd 1 I ggrpp ) o rhty i s that the
pr esent rea%:%ﬁ%g?é gge?fec?%fntel n ‘#ﬁgoébés %(5:(3 c??'%q’lo v%%gahi ch is inert
with the reacti dxanpeesob¥erhe SHairPaihécuiachyde Hyi@tkhamd0 far as

the reaction proceeds. For exanple, alcohols, ethers, am des, sulfoxides,
nitriles, RARPLYEATratEi »gr dheofliker nore of themand the |ike are used.

Preferably, alcqhol,_or _a,m xed sol eyn&l with al I S ed. The reggtion

A hol
tenperature is usuif|§™a3BBat °20tGoC I‘Baﬁ’é‘?erggl @eablc'i?t 70 60U Th
reactiog tige hé1dsuabhk sty 15126 P08 S0 REELSN aR)1): @nput+ 2- 20,R9ur s.

a
The product (X) may bé used in'the next reaction as the crude product, or
may be i solcft etbfipoontihé IKdacti on m xture according to the conventi onal
met hod and may serve 20 as a starting material in the next step. (Step
5-3) Wien Rl a is Fonbt afRYPBAREERMS) dfidfo Hhe BT EAPRYI E£ASGHAD aks no,
Conpound( | ' Lected. to _a hydrolyzing reaction,t.o.obtain Coppound(X).
25 Compound (5 T HE R B eEPEd S Tt 61 961 S PR EPRE BRI e f SRR BP G e

of an al kalindret@dcoioal arkal sBeveed tit MBI 8l paPtikQWRR-13 KoM O @fagn
al kali metal or an alkaline earth nmetal. Exanples of the "hydroxide of an

al kal i lfret flamrasnth@0rakkaliione raaradedet alFox nekxanpleodiadndnaroxi de,

potassium NALeX! A& beb WRIPERLSe A8 DRELUMANELO0,A% ARt tige 1k
of 2 or more of them and the like are used. Preferably,
alcohol, or a mixed solvent with alcohol is used.

The reaction temperature is usually about 20-100°C,

15 preferably about 20-60°C. The reaction time is usually
about 1~-24 hours, preferably about 2-20 hours.

The product (X) may be used in the next reaction as
the crude product, or may be iscolated from the reaction
mixture according to the conventional method and may serve

20 as a starting material in the next step.

{Step 5-3)

When R'® is mono(alkylcarbonyl)amino or
di(alkylcarbonyl}amino, Compound(IX) is subjected to a
hydrelyzing reaction to obtain Compound(X).

25 Compound(IX)} is subjected to hydrolysis in the
presence of a hydroxide of an alkali metal oxr an alkaline
earth metal, or lower alkoxide of an alkali metal or an
alkaline earth metal.

Examples of the “hydrpxide of an alkali metal or an

30 alkaline earth metal” include sodium hydroxide, potassium
hydroxide, lithium hydroxide and barium hydroxide and the
like.

Examples of the "lower alkoxide of an alkali metal

30



Exanpl es of the "l ower al koxide of an al kal i
al kaline earth netal" include sodi um net hoxi de,
pot assium tert-butoxi de. The anmount of the "hydro

al kaline earth nmetal" to be used is

advant ageous that_the present reaction is

particul ar Ié(nl éﬂé?gn sefa%r&élagnetpelre

t
al cohol s, ethers, Sulfox s, water or a m xture

preferably about 60-120C. The reaction tinme is us

reaction as the crude product, or may_ be isol ate

mat er i a! in the rﬁ?ﬁ(tiétg&%antg%%s&tr@t Rt}'Na- l?fe
respecti ve synbols have the sa nmeani ngs as thos

ester) and Conpound (XlI) are

10 the reaction.
far as the reaction proceeds.
ethers, sulfoxides,

them and the like are used.

net al

the |iké argirsed. méRalr @actdPk1iePekat HEe thS mesal 1 ye aibat ,28a149C,

m xture accoPRAGLiBete CoMAHYONE? hePRoOE 2hd SAAP

For example,

30 1 9 AUG 2004 or an
sodi um et hoxi de and1 9 AUG 2004
xi de of an alkali netal or

an al kal i neogaghhaiRkalineorle 418 "hOVEL " ak keth@R ofodfur RéKabkibrtal or an
about 1-30 nol es,
5-20 nol es, sodiepeetihvaliyle ragl@tpoeas oilmmilee tofbConpiodead (| X)

pr ef erabl y about
It is

I performed in _the presence of a
sol vent which is TRer2™@Pph ©fo thfe ToEtIPBRdeTRE 881 Wentals metal or

LRA p&%‘%«%‘%ﬂfa)ﬂf&é%i%?@?'

%h t hem and
15
ually about 1-24 hours,

(0]

preferabl y about #-38 modes., Dmeferoduty aXputap - ussesn the next

d fromthe_ reaction
Widel BBl as a starting

ggngéggﬁﬁiéﬁ%bﬁggregg

(Step 6-1) georpermdd( Xn, thal egenadmntdn 6f asi doeskarr wHiallogenocaebenwvataci d

The solvent is not particularly limited as

alcohols,

water or a mixture of 2 or more of

The reaction temperature is usually about 20-140°C,

i5 preferably about 60-120°C. The reaction time is usually

about 1-24 hours, preferably about 4-18 hours.

The product (X) may be used in the next reaction as
the crude product, or may be isolated from the reaction
mixture according to the conventional method and may serve

20 as a starting material in the next step.

{Step 6)
6
"\ 0
U . o
7] —
S T:l§0

5

H,N

R

(X}

described above.
25 (Step 6-1)

Compound (X},

{halogenccarbonic acid ester)

HT/N i ]
A FJ—< >-<kﬁ/ [| v
yN_ﬁg S N/i§o
R 0 k

A

F15

(X1

wherein respective symbols have the same meanings as those

halogencformic acid ester

and Compound (XI} are



31 1 9 AUG 2004 reacted to obtain Conpound (XI1). Exanples of the
"hal ogenoform c acid ester"” include 06.14 aryl hal ogenocarbonate (for
exanpl e, phenyl chl orocarbonate, p-nitrophenyl chlorocarbonate and % 865 2004

| i ke) and tfl@aé%&@-tgheb%ﬁﬁ%”tcog@%’&}g%" pakegenof ormic acid ester” to be

used is about 1-2 noles, prefer out 1-1.3 noles relative to 1 nole
of Conpound (X). EbtEmph®sinéfothiehe halompounfotii s actid ke tesed iscl@dabout
1-10 nol es, preferably about 1-6 noles relative to 1 nole of Conpound (X).
The presentCe-eadlibh 13l pgeRacasdosptticond 9y $HRaTREe. pPEESYe of an organic
base. Exanpl f .the "ogrganic hase" .include organic.,bases 15.such as

am nes sucﬁéﬁ? ??é ﬁ??ﬁﬁgneP‘Wﬁ'Eﬁﬁﬁ%%ﬁ e?HyPgﬁFﬁibq&%%ﬁrﬁﬁﬁn %ﬁoline
dinethybanhgggy{igﬁaetthyi§%“8-diazabicyclo[5.4.0]undec- 7-ene), DBN

(1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene) and the |ike, and basic heterocyclic
conpounds such as'hyyrardbwmetr 20 theddballegehGEdomidi acidnésttieer’ i ke be

Pref erably, eyrjdine and_triethylam ne are used. The anmount of _the

h
"organi ¢ bdst®d 135S pRPELEdlr ¢ MWIRS . RREEBRBLY pPerdr db1d hyBeies- 17 nol es
relative F%élé@’&é 95 EDHBEEH%ADQG%éghéé tﬁéadvantageous that the present
e of a's

reaction is ‘perfornmed 1n the presen [vent which is inert with

the reaction. Therolamiint Sopothparicomcaidy {x1n tedtasvef alseas ide
reaction proceeds. For exanple, esters, ethers, am des, ketones,

sul f oxilfles abfiut i1 ek0 melasni prefenstbly Jgbovtnbré BPlevemekritine tPké are

used. Pref %roalbel Yoz a({:grgpegungr ?ths.ed.
The present reaction is performed optionally in the
presence of an organic base.
Examples of the “organic base” include organic bases

15 such as amines such as triethylamine,
diisopropylethylamine, N-methylmorpholine,
dimethylaminopyridine, DBU (1,8-diazabicyclo[5.4.0]undec-
7-ene}, DBN (1,5-diazabicyclo[4.3.0])non-5-ene) and the
like, and basic heterocyclic compounds such as pyridine,

20 imidazole, 2,6-1lutidine and the like. Preferably,
pyridine and triethylamine are used.

The amount of the "organic base” to be used is about
1-20 moles, preferably about 3-17 moles relative to 1 mole
of Compound (X).

25 It is advantageocus that the present reaction is
performed in the presence of a solvent which is inert with
the reaction. The solvent is not particularly limited as
far as the reaction proceeds. For example, esters, ethers,
amides, ketones, sulfoxides, nitriles, or a mixture of 2

30 or more of them and the like are used. Preferably, amides

are used.

The reaction temperature is usually about -10 to 80°C,




The reaction tenperature is usually about -10 to 80C, 32 1 9 AUG 20|0 AUG 2004
preferably about -10 to 60C. The reaction tine is usually about 1-
hours, preferably about 5-20 hours. The product (X I) thus obtai ned can be

i solated fr § | nm xgu e@r di t .can ' I :
5" Compound TaT T c2n Toe 1001 at o Sad e ! f1 o by “Fhe Ceparaty ng eake Phown
per se suchabsuktedryst lduwral i pnefedadliyl adtauwn,s <hd amabogr aphy and t he

| i ke. For exanple, Conpound (Xlxl_;) can be crgst.al lized by addi ng wat er or
an aqueous sol uti BREoPTOSISINAT [ ¥ o¥hu® eREARNED il Ui bR BeRafEomNnd

sodi um car b t the r e} I ion,and.stirrin or f ew_hours
(pref erabl y&qglgﬁgtl?%}fmdzﬂf))sa%% %(r:()%/g gﬁrsl%cgr? gtehepucr?rf\ir%%{h?/ngl mettr]’o .

recrystal | izati oncémpauhet (amdr ofdd e fs6taRed MidWurBtivd ket ene,
al cohol s (for exanple, ethanol) or a m xed 15 organic solvent of  them

(preferabl ysepapagedgomgan < ksovveperofet etuckhydy oferans batl ekhiibnet hyl
ket one). The. tals obtained by such the recrystallization can be

further pur *ggéiﬁﬁtﬁﬁé'hi‘ﬁﬁw 29T ROPELERENFTTy L3 %F t et r ahydr of ur an,
acetone, nethyl e} 'ekﬁhgfﬁ%’, A oAl fa Z&fﬁrc xRl S,rggeﬁtgﬁn]_oﬁ avgler or

a m xed organi c sol vent them (‘for exanple, a m xe vent o

t et rahydr ofad@brngewhaeral ormnth aadii&eds sobyamnt oof detdadtysiiofelr afowat er), or
recrystallizing fromthese solvents. Wien the aforementi oned Conpound (XI1I)
i s obt diOneoPX%Pég.aw¢@é%maﬁmpom@t@aﬁn5e SOSHRIET tEAF PR BT Q) dESi Fbe

salt by theréraeépog kna N, 4Rer Se, or %‘i%ir%' are et hog wl eqlc;__osf. Ci_on £ e{’ ,
when t he Corrpou-nld {‘xﬁ"gynl 5 Obt 3| %ea as agséc‘lcf, Ft E4n"Be con(\Per? edr%?] %'a
free compoundhéhray aagi)r.edmteh%rryss’aﬂélsm,c@ﬁdb@gpheﬂeh%dn&iwod known per se
or 30 a simlar nmethod thereof.
recrystallization from tetrahydrofuran, acetone, methyl
ethyl ketone, alcohols (for example, ethanol) or a mixed
15 organic solvent of them (preferably, a mixed organic
solvent of tetrahydrofuran and methyl ethyl ketone).
The crystals obtained by such the recrystallization
can be further purified to the high purity by suspending
in tetrahydrofuran, acetone, methyl ethyl ketone, alcohols
20 (for example, ethancl), water or a mixed organic solvent
of them (for example, a mixed solvent of tetrahydrofuran-
ethanol, and a mixed solvent of tetrahydrofuran-water), or
recrystallizing from these solvents.
When the aforementioned Compound (XII) is obtained
25 as a free compound, it can be converted into a desired
salt by the method known per se or a similar method
thereof. Conversely, when the Compound (XII) is obtained
as a salt, it can be converted into a free compound or a
desired other salt according to the method known per se or
30 a similar mefhod thereof.

Compound (XII) may be a hydrate or a non-hydrate.

Examples of the hydrate include hemihydrate, monohydrate,

sesquihydrate and dihydrate.




Compound (XII) may be a hydrate or a non-hydrate. Exanples of the hydrate
I ncl ude hem hydrate, nonohydrate, sesquihydrate and di hydrate. 33 ?r? K@%ﬂ{
2004 When Conpound (XI1) is obtained as a m xture of optical isoners,

desired dextrorotighi@nYcBRbowdld Y Aoty VEs SOFRHRE @k & Gesit I gyorotatory
optically active compound can be prepared by the optical resolving neans

known per septUpapousdmeXid,) arede derédabébead rwirtdt stroxdys cbpeca ki @mast iffeor
exanple, 3 H 14 C, 35 S). (Step 6-2) Conpound (X) is reacted with

car bonyl di | TBR¥NE ©r1@ @QNL%‘gr%ﬁWGFﬂpﬂdmléaalahd ToRPpBENd(XI) to
obtain Co I he amount_of. the. "carbanyidiim dazol e" is_about
157 ol oo, CABReAY ban BIC SHINE o) "Epar BRTSRE T nah EEEERS coRpBand (2.
15 The d@nmouaiowd pOe seonpound (XI) to be used is about 1-3 noles,
preferably about 1-2 noles relative to 1 nole of Compound (X). The present
reaction may be peamiprwurd OEZIonalalyy Hen lathel pdewéhnbeaonf ismotermani ¢ base.
20 Exanpl es of the nggani c base" . ncliyde @rganic bases such as am nes

such as tri%tHYF A AR 5r-opti-et iyt amSie, N met hyl nor phol i ne,

dl met hyl arri(_rg)d:y;giéﬂ@g, DBU (1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene), DBN

(1, 5-di azabi cycl o[ 4. 3. 0) non-5-ene) and the 25 -like , and basic

het erocycl i c conmuuunstsass@ichXysipy riedicte:d witilazelrBonglGilintiialiswiaeind t he

like. Preferably, triethylamne is used. The amount of the "organic base"

to be dgedQN;Qﬁnﬁﬂrbonyldllmldazole) and Compound(XI) to obtain
Compound(XII).

The amount of the "carbonyldiimidazole” is about 1-3

moles, preferably about 1-2 moles relative fo l mole of
Compound (X).

15 The amount of the "Compound (XI) " to be used is
about 1-3 moles, preferably about 1-2 moles relative to 1
mole of Compound (X).

The present reaction may be performed optionally in
the presence of an organic base.

20 Examples of the "organic base” include organic bases
such as amines such as triethylamine,
diisopropylethylamine, N-methylmorpholine,
dimethylaminopyxridine, DBU (1,8-diazabicyclo[5.4.0}undec-
7-ene}, DBN (1,5-diazabicyclo[4.3.0}non-5-ene) and the

25 1like , and basic heterocyclic compounds such as pyridine,
imidazole, 2,6-lutidine and the like. Preferably,
triethylamine is used.

The amount of the "organic base” to be used is about
1-2 moles, preferably about 1-1.5 moles relative to 1 mole
30 of Compound (X).
It is advantageous that the present reaction is

performed without any solvent or in the presence of a

solvent which is inert with the reaction. The solvent is




1-2 noles, preferably about 1-1.5 noles relative to 1 nole 30 of Conpound
(X). It is advantageous that the present reaction is performed with®aub a6y
solvent or in the presence of a solvent which is inert with the reaction-

The solventnbs B4rti20AdE 13004 ot Rakti eubarly tHdMtes8Sohapraselels .

reaction proceeds. For exanple, esters, ethers, am des, ketones,

sul f oxi des,¥For erimpillees eateardn xdthiers! 2midesnr &kaforidem andfoke deiske
are used. Preferably, am des are used. 5 The reaction tenperature is
usual |y abditt®1186CPT §r Stlertany @bodt OXO0MOFECOITHR §R a2t f ohEi e Kies

usual 'y ahout &égé hpyg?gFgé%gﬁéag%Mugbgu%r%-ageggurs. The product (Xl1I)

t hus obtai ned can bé iso urifie romthe reaction m xture by

the congentional Qe "BEREH 1 ohOk YA B dYi ENEsTBUNG 4R34 i dedoprt t he

aforenmentioned step 6-1 or a simlar nethod thereof. A conmpound wherein Rl
I s a hydrogeref¢oabliyakdbgert dro-7a0oxy The Gogouban (timeodsausaldllsher eof
can be converted. into. Conpound (lX) [conmpound wherein RL is a 15 hydrogen
atom  hal OGICHE AT RAxPOPE Sn @A SRR ALY X PO % MR The GaRH

antagoni stic actimidy XQR8, +pngd condi ti.Qns. syt e for
t he afornentionedﬂﬁ%tgﬁgﬁgf%s?gglg,tétepq%b%%gn§§g§a4. Exéhples@%? %ﬁg

"al cohol s" purei filednmEirbanahe etdwminnlon 20iptapanely, thoprapaawt iohabut anol ,
et hyl ene glycol and the |ike. Exanples of the "ethers" include diethyl

et her, 10di imsiphepy| ferheramplisut 1Y netdyPesbRér degicghidifd ¥t heke
the. "ol ogdar e F Gt BASPLSHER 1hich Ut < of STSRonBd BEeeform o
1, 2-di chl or oet hang,c&mpHEAE wherein R' is a hydrogen atom, halogen or
alkoxy in Compound (I), or a salt thereof, can be
converted into Compound (IX) [compound wherein R' is a
15 hydrogen atom, halogen or alkoxy in the formula(IX)]
exhibiting the GnRH antagonistic activity, for example,
under the same conditions as those for the aformentioned
step 1C, step 2, step 3 and step 4.
Examples of the "alc¢ohols” include methanol, ethanol,
20 propanol, isopropancl, t-butanol, ethylene glycecl and the
like.

Examples of the "ethers”™ include diethyl ether,
diisopropyl ether, t-butyl methyl ether, diphenyl ether,
tetrahydrofuran, dioxane, 1,2-dimethoxyethane and the like.

25 Examples of the "halogenated hydrocarbons”™ include
dichloromethane, chloroform, 1,2-dichloroethane, carbon
tetrachloride and the like.

Examples of the "aliphatic hydrocarbons”™ include
hexane, pentane and cyclohexane and the like.

30 Examples of the "aromatic hydrocarbons” include
benzene,_toluene, xylene, chlorobenzene and the like.

Examples of the "aromatic amines” include pyridine,

lJutidine, guinoline and the like.
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tetrachloride and the |ike. Exanples of t he "al i phatic hydrocarbons”
i nclude hexane, pentane and cycl ohexane and the |ike. 30 Exanpl es of GtAw6 7004
"aromati ¢ hydrocarbons” include benzene, toluene, xylene, chlorobenzene

and the like. Exgppk f Jtthe,arQ LC.am v AN y.
| uti di ne, quinoline a§§e§h8%|?ﬁ§ :ﬁ?ﬁé%sAgéﬁggﬁgeEﬁghp ég %#g%ﬁge"esters"
i ncl ude netéyhyacatceattete etdiyncedanereehiyl thay matiee and the |ike.

Exanpl es of the "am des"” include N, N dinethylformam de,

N, N- di net hyl acet ab¥agplesnethyher mmidesl i dpadudgeRNaMret hyl phosphoric
triamde and.the. |ike. Ex I f _the _"ketaones" .include acetone and
methyl et h@’r"‘ﬁg{‘ LESEmaTRE 1 ed™ BARBPEL 25F T I i 8¥R'?ﬁc| ude

di met hyls syd-fpyhdaoard m@amé&%yﬂghgggﬂgkﬁa U6 ddidhd] efe 1Aglude
acetonitrile, propionitrile and the |ike. Exanples of the "organic acids”
i ncl ude acetic acixlamppespbénitheacCikktdnedt ubnodadei acaticheantnd heethke.

Conpound (I)% [ conpound wherein RL is a hydrogen atom 15 nitro, hal ogen
pht hal i ni do®tbhok&FRPEC &Worfy1® ad¥®;  di (al kyl carbonyl ) ami no or al koxyl

and Conpound (Xl | x%ﬁéfe tgg @é%eM§ﬂyfé§ﬁ$Lgnt@ggﬂhﬁgi%f%ggviiy and the
|l ow- toxicity and, re?ore, can be use or preventing or Q¥eating mal e

hor none or derpbeiber apactehepandant di seases, 20 and can be safely used for
preventing or treating diseases derived from excessive these hornones, by

i nhi bi tifng gonadbtampl @s se€r thieori Nyt nillee ChREN 2B APt BCedmrddomise i ¢

activity and controll.i th X hor.nmone concentration in blood, in a
nmanmal (forp%&%ﬁ?é,rﬁggaﬁngeig’gf fkey, cow,

Examples of the “organic acids” include acetic acid,
propionic acid, trifluorcacetic acid and the like.
Compound (IX) [compound wherein R' is a hydrogen atom,
15 nitro, halogen, phthalimide, mono(alkylcarbonyl)amino,
di(alkylcarbonyl)amino'or alkoxy]l and Compound (XII) have
the excellent GnRH antagonistic activity and the low
toxicity and, therefore, can be used for preventing or
treating male hormone or female hormone-dependent diseases,
20 and can be safely used for preventing or treating diseases
derived from excessive these hormones, by inhibiting
gonadotropin secretion by the GnRH receptor antagonistic
activity and controlling the sex hormone concentration in
blcocod, in a mammal {for example, human being, monkey, cow,
25 horse, dog, cat, rabbit, rat and mouse). For example,
Compound {(IX) and Compound (XII) are useful as an agent
for preventing and (or) treating sex hormone-dependent
cancers (for example, prostate cancer, uterine cancer,
breast cancer, pituitary gland tumor and the like),
30 prostatomegaly, hysteromyoma, endometriosis, precocious
puberty, amenorrhea, premenstrual syndrome, multilocular
ovary syndrome and pimple, as an agent for regulating

reproduction in a male or a female (for example, pregnancy
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25 horse, dog, cat, rabbit, rat and nouse). For exanple, Cbnpoundhél @nd
Compound (XI'1) are useful as an agent for preventing and (or) tre # W x
hor mone- dependent cancers (for exanple, prostate cancer, uterine cancer,

breast canc&egudiatdindaras e andmeDRBFUAAd At § | KRV 3BT BP0 SE&NINEGH yEhe
oo, SISO ] a5, TERES, U PUPTLYe SRS iR T AP

syndrorre, | as an agent or

regul ating ok@RRAAUE |1 HEEP:RAgMBLEner rarf el and {18! &xanpkeanpP@@iancsosS6 1
9 AUG 2004 regqul ating agent, nenstrual cycle regulating agent and the

i ke), as atecenttriacepirifxerfoliaymal Buahlea,f dimd esongso st ionsal areorlso
i nduci ng agent for a fermale, and as an agent for treatingpinfertilily.

Furt her 9 t hBS@8igodi iBhA APt af 85 5egePInG HCBYEnPTf 8P PoGHak itly
estrus of ANkl e ddigy 3" PEERRCCALNG N LElch 280 AN ABRBL LT Y OVI NG

meat quality e neat, as ah agen pronoti ng gr owm 0

ani mal , andgaa1ar G d0ibPsOMBPALNJaRYiIaROSddoN Hér pEeRe%ink0 ghtavth
present invention is explained in nore detail by way of Exanples bel ow,
but is not bifnmeredrtimalherand Nagl ear agegrietiiar rEsenahteds pEdPoFhLOR NVR)
is measured wi th Brucker DPX-300 using tetranethylsilane as an internal
standard, ahdSPRE -whole 6 value is shown in 15 ppm Unl ess indicated

otherwi gp, % denokgg Yl MRl Gtven PLOYT d8dellati el th deaol eaeFREAMBLY
Synbol s 1 n Exanpl es hgpe f%e fg%fomnng meani ngs. s: singlet d: doublet 20
t: triplet way ol Bxamilds bédread svumghat not limited to them. :
Nuclear magnetic resonance spectrum (!H-NMR) is
measured with Brucker DPX-300 using tetramethylsilane as
an internal standard, and the whole 0 value is shown in
15 ppm. Unless indicated otherwise, % denotes % by weight,
provided that, yield denotes mol/mol%.
Symbols in Examples have the following meanings.
s: singlet
d: doublet
20 t: triplet
m: multiplet
bs: broad singlet
J: coupling constant
Me: methyl
25 Et: ethyl

Examples
Reference Example 1
Preparation of 4-nitrophenylacetone

30 t-butyl methyl ether (290 ml), ethanol (40 ml) and
ethyl malonate (70.04 g, 0.437 mol) were added to
magnesium ethoxide (50.00 g, 0.437 mol), which was heated

to reflux for 30 minutes and returned to room temperature
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3: coupling constant Me: nethyl 25 Et: ethyl Exanples Reference Ex?raalﬁ !’]L
Preparation of 4-nitrophenyl acetone 30 t-butyl nethyl ether (290 m), UG 2004
ethanol (40 m) and ethyl nalonate (70.04 g, 0.437 noi) were added to

magnesi um e hexiede1df k00 FovPedddteRr| hs WHIGHK ¥es Apat echibaynefl ux for 30
mnutes and returned to roomtenperature 37 1 9 AUG 2004 (hereinafter,
abbreviatedC§§Q§¥Qﬁi(ﬁ9¢»04ThLoﬁyB75cm0iﬁ(kﬁi]iﬂdﬁd §o 8-875 nol) was

added to 4- nitrophenyl acetic acid (66.00 g, 0.364 nol whi ¢ch mas stirred
at 70-75C f Br-t4% %ﬂfiﬁ?eﬁﬁ?oﬂ9Fd &ﬁér@@egma§)53%?sT?% dwbﬁf

oot gy d 0 o b SgETle oL WD BB KC At 3 G4

t-butyl he azéo pic residu

di ssol véh i tdlwltlldﬂaﬁi&ﬂjdﬁdﬂdfOﬁWdﬁ&eﬁoﬁ@dﬂdlﬂéﬂ AolPbven slyirred at 65C
for 30 mnutes, the mxture was 10 cooled to roomtenperature, and 2N

hydrochlor|ézﬁéﬁaoGﬂﬁﬂlﬁﬁ)tQ%@eaGdédﬁtWéreﬁ@ﬂﬁﬁﬁﬂﬁ%e uhd@@tﬁéomﬁﬁglehe
S reverse- extracted with

organi c par.at ed a ous. |l ayer

t - butyl net%ﬁﬁegf 4y % rﬁ%s ?ﬁgeg San?83|%%ﬁ§%?%ﬁ%% toRb Hgd %and t he
sol vent wasﬂs%bweed_tqf fwnocnInges Laddeed ) iS4 ero Acetigiagi 4 (111 ni),
water (74 m) and concentrated sulfuric acid (14 nl) were added to the

concentr at effresi duarrad dthes pixtdose wasmistltexed taie mﬂxtumerwhenperature

of 125C for 5 hours while stirring wgoroushﬁ1 After agletlon of the
reactioft, tRBOAEL: GPe TOPWALTREE2bYFEd, 2P& F (qu?P9%% L1EnpE St UrP€ 2 and

t-butyl neﬁﬂylwgghghdégy%ﬂgfe@Qdd¥@bgisgzgﬁdgﬁ aggfiﬁQQEdThe organic

layer was separated, the agueous layer was reverse-
extracted with t-butyl methyl ether (132 ml), the organic
layers were combined, and the solvent was distilled off

15 under reduced pressure. Acetic acid (111 ml), water (74
ml) and concentrated sulfuric acid (14 ml) were added to
the concentrated residue, and the mixture was refluxed at
an outer temperature of 125°C for 5 hours while stirring
vigorously. After completion of the reaction, the mixture

20 was ice-cooled, returned to room temperature, and t-butyl
méthyl ether (264 ml) and water (264 ml) were added
thereto, followed by extraction. An agueous saturated
sodium hydrogen carbonate solution (264 ml) and ethyl
acetate (80 ml) were added to the organic layer to wash

25 the layer, followed by further washing with an aqueous
saturated sodium bicarbonate solution (264 ml). After
washed with brine {264 ml) twice, the solvent was
distilled off under reduced pressure, and the residue was
purified by silica gel column chromatography to give 4-

300 nitrophenylacetone (48.96 g, 0.273 mol, 75 %).

Reference Example 2

Preparation of 4-nitrophenylacetone
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thereto, followed by extraction. An aqueous saturated sodium hydrogen
carbonate solution (264 m) and ethyl acetate (80 nml) were added tlod AbG 20
organic layer to wash 25 the layer, followed by further washing with an

agueous saturatef; ' ' n | yt.is0 4 er shed with
q 81 889 WDl GAITRONES €n 89! U] lréé;g»ag frﬁ%i%né\&g (1.9ashe

brine (264 m) tw ce, the solvent was disti nder reduce

pressure, atdlthamodsi cdueravasddear tbi ed umi rsidm ceh Perigel yam 1ohrpmed opgs aphy
to give 4 30 nitrophenyl acetone (48.96 g, 0.273 nmol, 75 % . Reference
Exanpl e 2 F’P'Bﬁ&r’aﬂ?‘@ﬁ'edfnafﬁ?ﬁ{r opheA§VacdtechasFalot iexs B)e4 Thionyl

Di chl or onet .3.m,) eth | ona 1.31 8,15, Mmvol ) were added
to al um ni u‘%?gﬁf(%r%fedé 1(‘%%;0? 'g,]Y%I gg mmrrﬁ(tbtﬁ) (wﬂi‘:’er c?‘?]%ﬁtg?, 43bbrevi ated as

Sol ut i org B)niﬂ_fbﬁﬂ)éhyl%élri'@eaéﬂd5519001%-,255.@@lrﬂoﬂ"?,s added e 4y

ni trophenyl acetic acid (1.00 g, 5.52 nol), followed by stirring at” 70-75C
for 45 m nutesrrIhgomytl 2 BicdEcmsses dhshikeed ofhidngar drEdueRde pressur e,
foll owed by  azeotrqpy with toluene (3_.mM) twice. D chloromethane (3 nl)

was added t&HFheldsCotfdpitr9e5%i B EB8IdPSESSHF S hef ADL BRI, whi ch was

dded to S ' d i f 7 f Lux, th
?eagtio(rjl sg %{":’gﬁc’g?{aé&%&l e @%ﬁ%g Er’nsl%%%gg"a cﬁ%'e gng:%%ou#g J|&rr11rg‘c’\/\k&tﬂ){;r (18

m ). The | ayeyswaer adsenral ethe aditle d beopauedes laKer+ aegiseshiacted wth
di chl oronet hane (3 nml). The organic layers 15 were conbi ned, and the
sol vent! dnasr&is 580E| ehdich WaferaddedutedSplagsmre B Airepwihe. sohfear was

R e
external tepperabyieaok ol3%ont Aerp st 820 el R utdd MiMgo ViidRERUS
After conpletion of the
ml). The layers were separated, and the agueous layer was
extracted with dichloromethane (3 ml). The 6rganic layers
15 were combined, and the solvent was distilled off under
reduced pressure. After the solvent was distilled off,
acetic acid (1.7 ml), water (1.1 ml)}) and concentrated
sulfuric acid (0.21 ml) were added thereto, which was
refluxed at an external temperature of 125°C for 4 hours
20 while stirring vigorously. After completion of the
reaction, the mixture was ice-cooled, returned to room
temperature, and t-butyl methyl ether (6 ml) and water (6
ml) were added thereto, followed by extraction. After the
organic layer was washed with an agueous saturated sodium
20 hydrogen carbonate solution (6 ml) twice and brine (6 ml)
twice, the solvent was distilled off under reduced
pressure, and the residue was purified by silica gel

column chromatography to give 4-nitrophenylacetone (0.51 g,

2.87 mmol, 52 %).

30

Reference Example 3
Preparation of ethyl 2-amino-4-methyl-5-(4-

nitrophenyl)thiophene-3-carboxylate
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reaction, the mxture was ice-cooled, returned to room tenperature, and
t-butyl nethyl ether (6 mM) and water (6 m) were added thereto, T0IAUBIEN
by extraction. After the organic |ayer was washed with an aqueous

saturated sodi um 2ehhydrogeR GANPONRALLISY UELQRuEE (7.)s 3 W Cep anglz brbneg , (6

m) twce,

the solvent was distill’'ed of f" under reduced Tpressure,

resi due masephylfcgdn@ﬁC£ﬂauhi(ﬁﬂ EmlgnnOCHBdand@raphy btotyglemine

4-ni trophen
Preparation

ni t rophenyl
powdery sul

0.51 mol_, 3
a?rﬁ%d'lqll)rre‘fw adfgd

Irhidp2R04, 5 Ht

cyanoacet at e

52 %9 . 30 Reference Exanple
to 4-nitrophenylacetone

%ﬁ%éggtﬁ%’é’? ol )

| acet one

?/6 £ - éthgl-

;ﬁ?'?g g 0318%£35%%%at§n§ %F

and t he

and but ¥l antéhﬁpe(:&au%la For0. 218?oﬂ@é) vief €e 8d€rd Feaéthidn cpitanyleselape
(29.61 g, 0.165 nol), and the m xture was stirred at room5 tenperature for
2 hours. Afseirrhd fexctli drowolunden wee-copilingd fidye CHwRFaladeere

I ce- i t al ]t d |d_eth | (20
) Chree CHhbbSToR 810 PAREE VAT o7 7 L8 BABER Saddn®t | SOCEED BRGE et hyl

0. 114 ol a8 b AR MR N S RS TS SR, A Sy L B Eond
3H) ;s aMi2é¢q-m2ldhyl -5 -4.4- 4z rogh &8¢ d,) tBHophened- B- ¢Erbox¥1LEEEbS,

2.36(s,
2H), 8. 23(d 2H, J = 8.9 Hz) 15 Reference Exanple 4 Preparation of ethyl
rﬁﬁﬁy$559(49 Ailtdr ByHenyi 9 thi ophene- 3- carboxyl ate Ethanol (4 nl),

2- ani nd?4-
0 2o & S9sBTRL) 5 £1 DY, cCYaIAGPALe {757 9. S5 (L0

powdery sul
nmml ) and
3H), 4.24(qg, 2H, J 7.1 Hz), 7.59(4, 8.9 Hz),

2H, J

7.67(bs, 2H), 8.23(d, 2H, J = 8.9 Hz)

13 Reference Example 4

Preparation of ethyl 2-amino-4-methyl-5-(4-
nitrophenyl}thiophene-3-carboxylate

Ethanol (4 ml), powdery sulfur (0.22 g, 6.70 mmol),

ethyl cyanoacetate (0.757 g, 6.70 mmol} and butylamine

20 (81.6 mg, 1.12 mmol) were added to 4-nitrophenylacetone

and the mixture was stirred at room

{1.00 g, 5.58 mmol),

temperature for 15 hours. After the reaction mixture was

stirred for 1 hour under ice-cooling, the crystals were

filtered and washed with cold ethanol (1.5 ml) three times.

25 The crystals were dried under wvacuum at 50°C to give ethyl

2-amino-4-methyl-5-{4-nitrophenyl)thiophene-3-carboxylate

(1.36 g, 4.45 mmol, 80 %}.

J

DMSO-d¢) & 1.29(t, 3H, 7.1 Hz), 2.36{(s,

J 7.59(4,

'H-NMR (300MHz,
2H, J

= = 8.9 Hz),

3H), 4.24(g, 2H, 7.1 Hz),

J

30

2H, 8.9 Hz)

7.67{bs, 2H), 8.23(4d,
Reference Example 5-1

Preparation of ethyl 2-amino-5-(4-methoxyphenyl)-4-
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g

20 (81.6 ng, 1.12 nmmol) were added to 4-nitrophenyl acetone (1.00 g, 5.58
nmml ), and the m xture was stirred at room tenperature for 15 hourq.gﬁ{ﬁgg{m
the reaction mxture was stirred for 1 hour under ice-cooling, the

crystal s weme thiyldiel esh énel- paghedomylllateol d et hanol (1.5 m) three tines.
25 The crystals were dried under vacuum at 50C to give et hyl

2- ani no- 4- net hyl - Bthenak ricgheryld ) ¢ he bhriéneyaneaashaficat €1°31438. g1 - 4145
mml, 80 %. 1H N OOMHz, DVBO-d6) b 1.29(t.,, 3H = 7.1 - 2.36(s,

3H), 4. 24(q,’“°§£1-1, ala\‘/‘%_g"%rizﬁz‘)‘f,"“??5g?d? Sy %J'(Ozl%.r'bdlr?;)‘?e’éﬁ 95%2?{%3,0 A .

8.23(d, 2H, T e | ¢ 5-11 Pr at i e
2-anino-5-(E%%gﬁ%%%ﬁ§§¥£§%$ﬁgﬁg g§26% %Boi]%;ﬁgﬁqhi%ﬁﬂegg?352§#€§§y|ate

Et hanol §50@as )stiatded ayaboometampefittrt Eord.¢tTheomt 3. arcthéenzyl am ne
(1.3 g, 0.012 nol) were added to 4- nethoxyphenyl acetone (199.3-g, 1.2
mol ), and t PevHerwrallBinae38ifrgedlad Podm b arearrireline 65Bo0dr & Then,

wd | 38..5 1.2 | d | 52. 3 0.6 .
O ecosti vel 9 Ealfld ki oo GRme e ABS AT PORE S WSS 1 P €56, BOETLGE 6
h . Th Xt I t
and brine (175 10D Shre: el (b T § cRLr o ol Gt rak o et Tt arh Then

t he organi ctbayeomva:ngepaatatee, éfhel thketatgani. 3 aykerandabrilineed loker
nagnesiﬂg1sulfate, the solvent was distilled off under reduced pressure to
d

give a be oW§Teoiaddesh it ) they Fea8pFopR Seddiiomebntt 4 andy/ $hemgo n )
15 was adde her. . | xt tir QO r for
30 m nut es, gg%dgfrgaq?cﬁo%&}'}él}ﬁd‘g%éi %é-sa%%gle?ﬁg. %gqlprtg% gﬁéaate‘g{)dgc?ég%gl S
vwere filtereds andedvashad madghesohdl gulsapeqpythectduvenexaas (1:1, v/v,

100 distilled off under reduced pressure to give a red brown
0il (394 g). Diisopropyl ether: hexane (1:1, v/v, 400 ml)
15 was added thereto, and the mixture was stirred at room
temperature for 30 minutes, and for 1 hour under ice-
cooling. The precipitated crystals were filtered, and
washed with cold diisopropyl ether: hexane (1:1, v/v, 100
ml) twice. The crystals were dried under vacuum at 40°C to
20 give ethyl 2-amino-5-{4-methoxyphenyl)-4-methylthiophene-
3-carboxylate (239.3 g, 68.4 %).
'H-NMR{CDC1,, 300MHz) & 1.37(t, 3H, J = 7.1 Hz), 2.28(s,
3H), 3.83(s, 3H), 4.31(g, 2H, J = 7.1Hz), 6.06{(s, 2H),
6.91(@, 2H, J = 8.8 Hz), 7.26{(d4, 2H, J = 8.8 Hz)
25
Reference Example 5-2
Preparation of methyl 2-amino-5-(4-chlorophenyl)-4-
methylthiophene-3-carboxylate
The same procedures as those in Refe:ence Example 3-
30 1 were performed using 4-chlorophenylacetone, to give

methyl 2-amino-5-(4-chlorophenyl)-4-methylthiophene-3-

carboxylate.
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m). twice. The crystals were dried under vacuum at 40C to 20 give ethyl
2- am no- 5- (4- net hoxyphenyl ) - 4- net hyl t hi ophene- 3-carboxyl ate (239.3 43 A8.7804
%. iH,NWRCDC13, 300MHz) 6 1.37(t, 3H J = 7.1 Hz), 2.28(s, 3 3.83(s,
3H), 4.31( q;H-zrﬂ,dRsCECi;1Hzp,oM§.zdefés,l 2P(t. SB1(d, =21 1H2)g & @(S 7.26(d.
2H J = 8.8 ) 25 fer e Exanpl -2 Pr at4 o] yl -

2- ami no- 5-(3F‘éhl (%)lr'(;p e‘ﬁy%}?ﬂ-gxnémyﬁpﬁi'ogﬁelﬁzg%i cia}?Bble' gtgtéB'Tﬁg 'séjme
procedures gsstgse in Referenge fxanmpl.e 3230 1 were perfornmed using

4- chl or ophenyl acetone, to give nethyl

2- am no- 5- (4-chl orophenyl ) - 4- net hyl t hi ophene- 3- carboxylate. 41 1 9 AUG
2004 1H NMR(CDC13, 300MHz) S 1.37(t, 3H, J = 7.1 Hz), 2.30(s. 3H), 4.32(q,
2H, J =7¥%7.1kpfegenses Exappley 3689, 2H, J = 8.5 Hz), 7.34(d, 2H J = 8.5

Hz) 5 Refergnce_Exanple 5:3 Preparatign of .met 4.

2- ani no- 5-(%—‘-%8{3%3 AsHerRA )T%{hfrgt gy%ﬁﬁﬁ%pﬁgﬁe@é@%ﬁ %&wg?‘e’l) fhe same
procedures @s+hhaseidghdied ejepgepbxgaphe 3 1 were performed using

4- met hoxyphenyl acetone, to give 10 nethyl

2- am no- 5- (4- net hDhgpbeame prbamivme s hasphbree3inc Refeadnte. EXRMYRECBEL3,
300MHz) S 2.27(s, 3H), 3.83(s, 3H), 3.84(s, é&ﬁ%ﬁ 6. 05( s, ZFQ, 6.91(d, 2H,
J = 8.6 Hz)l vers(@erhgryed uglpgg iy med hoaw, e EAhPPE 558 BrdFar at i on

of ethﬁb 2-ﬂg¥ﬂgi4fﬂgﬁﬂq6§§pp?ﬂXé%ﬂLQgBﬁ@%?%}J%”ﬁ@%ﬂ&f{ﬁiophene-3-
carboxylate.
ly-MR(CDCl,, 300MHz) § 2.27(s, 3H), 3.83(s, 3H), 3.84(s,
3H), 6.05(s, 2H), 6.91(d, 2H, J = B.6 Hz), 7.26(4, 2H, J =
8.6 Hz)
15
Reference Example 5-4
Preparation of ethyl 2-amino-4-methyl-5-phenylthiophene-3-
carbhoxylate
The same procedures as those in Reference Example 3-
200 1 were performed using phenylacetone, to give ethyl 2-
amine-4-methyl-5-phenylthiophene-3-carboxylate.
lH-NMR({CDC1l;, 300MHz) & 1.37(t, 3H, J = 7.1 Hz), 2.33(s,
3H), 4.33(g, 2H, J = 7.1Hz), 6.09(s, 2H), 7.25-7.40(m, 5H)

2 Reference Example 5-5
Preparation of isopropyl 2-amino-5-(4-methoxyphenyl)-4-
methylthiophene-3-carboxylate

The same'procedures as those in Reference Example 3-

1 were performed using 4-methoxyphenylacetone, to give

30 isopropyl 2-amino-5-(4-methoxyphenyl)-4-methylthiophene-3-
carboxylate.
lH_-NMR(CDCl,;, 300MHz) § 1.34(4, 6H, J = 6.3 Hz), 2.28(s,
3H), 3.82(s, 3H), 5.21(quint, 1lH, J = 6.2Hz), 6.10(s, 2H),
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The sane procedures as those in Reference Exanple 3- 20 1 were perfor, @ﬁﬂ;
usi ng phenyl acetone, to give ethyl 2- b 2004
am ne- 4- net hyl - 5- phenyl t hi ophene- 3- car boxyl at e. 1H—NNR(CDClS 300VHz) &
1.37(t, 3HgJog(d,12H2).5 2 3B3(5.uaf). 7428369, A J = 4, 1Ha)) 6.09(s, 2H),
7.25-7.40(m 5H) 25 Reference Exanple 5-5 Preparatlon of i sopropyl

2- am no- 5- (4- met hoxyphenyl ) - 4- nethylthlophene 3-carboxyl ate The sane
procedures as those in Reference Exa - 1 were perfogned usi ng

4- et hoxyph”e‘ﬁ@fl‘ﬁ%%t6né00trafegﬁw%n$ggaré,sws 1A and 1C

2-am no- 5-( ey thy phe ylate. 1H NVR(CDC13,
300Mz) & 11515%%9%%% @“ﬁza)ﬁ] éﬁ‘%? : 9%13)%?]38%2 1 3H . 5. 21(quint.
1H, J =56. atizaroghaﬁgr;)t&&)opw&la%ﬁé&aswl@t%o(d 2H, ~ = D57 He) ,

7.26(d, 2H, .7 = 8.7 Hz) Exanple 1 (corresponding to Steps 1A and 10
Preparation of ethyl 2-am no-4-nethyl -5-(/4- 5

n|trophenyl)th|ophene 3-car boxyl ate HO 4) NCCFZOOO%?OE’S BuNI'} '- a 2 N
3) F-' t-butyl nethyl "& her (88Qqr), ethanol FEHFT) and |ethyk nal onate
(212.23 g, 1.325m 2T € adﬁgglﬁn__na ' ideC(151. 62—¢; 1.325
nol ), and the, ] m-nut e$ and returned
to room tenperat@d (herelnafba7a reyvi ate Solution £). Thionyl
chloride (315.27 g, 2.650 nol) S add%d to 4- nitrophenylacetic acid
(200.00 g, 1.104 nol), and the

Me o)
e\—o 4) NCCH,COOEY, Me
5, BuN
ow )~ o .
ST OUNH,

t-butyl methyl ether (880 ml), ethancol (120 ml) and

ethyl malonate (212.23 g, 1.325 mol) were added to
magnesium ethoxide (151.62‘9, 1.325 mel), and the mixture

10 was heated to reflux for 30 minutes and returned to room
temperature {(hereinafter, abbreviated as Solution C).
Thionyl chloride (315.27 g, 2.650 mol) was added to 4-
nitrophenylacetic acid (200.00 g, 1.104 mol), and the
mixture was stirred at 70-75°C for 45 minutes. Thionyl

15 chloride was distilled off under reduced pressure,
followed by azeotropy with toluene {200 ml) twice. t-
butyl methyl ether (400 ml) was added to the azeotropic
residue to dissolve the residue, which was added to
Solution C dropwise. The mixture was stirred at 65°C for

200 30 minutes, cooled to room temperature, and 2N
hydrochloric acid (800 ml) was added thereto dropwise
under ice-cooling. The organic layer was separated, the
agueous layer was reverse-extracted with t-butyl methyl

ether (400 ml), the organic lavers were combined and the
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m xture was stirred at 70-75C for 45 mnutes. Thionyl 15 chloride was
distilled off under reduced pressure, followed by azeotropy with tol Qabe 2004
(200 M) twice. t- butyl nethyl ether (400 m) was added to the azeotropic
resi due to @ps¥ente walse diestiiduksd whf £hundsradesthdesl Botsisioa.C Heapwicse.

The m xture_wa ?tirred at 65C for_20 30 m nutes, cooled to room
t enper at ur e2€afld (IR Ayldrod'ehT cf 28t dPEL808DMA T aREe HkrEe € heReE£d Tdicopwi se

der ice-c9okingy,T ic | |
rover se. oxtt actod ‘A tn T batyre ietet "B AR ERRE 9 e d tRRkRne Epd S

wer e conbi nede anflxtlieedFak T AUG 2%t Sahvert e disdhpd £8: QEE wrder
reduced pressure. Acetic acid (336 m), water (224 nl) and concentrated

sul furié@ at?2d°q4for #l houesewadded sttoi tihen gont@atbakad .r esicded; and the

m xture was ref%u?ed at an_external tenperature of 5 125C for 5 hours while
stirring vigOPBUEFYORAPEe Mo FIRATTT Uh- of PEhECREAI G OIY S HEC R eBRPLBA Wls

i ce-cool ed ¢ r tur 1( t thyl,,et he 0 nd
wat er (800 nﬁmvvgggbggggg&t%ﬁerag‘gtdo?p%olﬁ?%ﬁe’ﬁggﬁéx%értg%ﬁo@ 6(§A1?]1 giqéggus
saturated soxifemn hgdoogen eareonaidedothkioto]0£c800wHd mnderthybtacatate
(240 M) were added to the organic |layer to wash the |ayer, which was
further wadHePIWEPRS af2ilTeces Sadirit dydvagam ppdbegat caadbnbien

sol uti ( r ed wi.th brj (8 m) twice,. the solvent was
di stil ?gd %qn%e2%%§u8%§gr é-iscs’eutralelc,e 1@§%I Tgaeae%f ﬁigetq* opYy Wth tol uene
(200 ) twrepanfE hyhyeeyaBoaaatalttd 13y &S, OwhicBléa®lduraidanehs£480 nl)
and powdery sulfur (38.92 g, 1.214 nol) and n-butylamne (88.79 g, 1.214

mol ) were adddd an 2dgeeausospdpira treskishudium apydrhgem xtanmenmise stirred at

room t enper.at.ure for 0 urs.. The reaction m xture was stirred for 1
Hour unggr AL 107 (8080mIGUr S Akt SRS LN TR LS s 3hhrred far L

the solvent was distilled off under reduced pressure,

15 followed by azeotropy with toluene {200 ml) twice. Ethyl
cyanocacetate (137.33 g, 1.214 mol), ethanol (460 ml) and
powdery sulfur (38.92 g, 1.214 mol) and n-butylamine
(88.79 g, 1.214 mol) were added to the azeotropic residue,
and the mixtﬁ;e was stirred at room temperature for 2

20 hours. The reaction mixture was stirred for 1 hour under
ice-cooling, the crystals were filtered and washed with
cold ethanol (400 ml). The crystals were dried under
vacuum at 50°C to give ethyl 2-amino-4-methyl-5-(4-
nitrophenyl)thiophene-3-carboxylate (215.2 g, 0.702 mol,

25 63.6 %).
1H-NMR(BOOMHZ, DMSO-dg) & 1.29(t, 3H, J = 7.1 Hz), 2.36(s,
3H), 4.24(q., 2H, J = 7.1 Hz), 7.59(d, 2H, J = 8.9 Hz),
7.67(bs, 2H), 8.23(d, 2H, J = 8.9 Hz)

30 Example 2 (corresponding to step 2)

Preparation of ethyl 4-methyl-5-(4-nitrophenyl)-2-{3-

phenylureido)thiophene-3-carboxylate




ice-cooling, the crystals were filtered and washed with cold ethanol (400
m). The crystals were dried under vacuum at 50C to give ethyl 194 04
2- am no- 4- et hyl - 5- (4- nitrophenyl )t hi ophene- 3-carboxylate (215.2 g, % %%ﬂ
mol, 25 63.6 % . 1H NVR(300MHz, DVMBO-d6) b 1.29(t, 3H J 5 7.1 Hz),

2.36(s, 3H), 4.24(q, 2H, J = 7.1 Hz), 7.59(d, 2H, & 8.9|Hz), 7.67(bs,
2H), 8.23(d, 2H, J = 8v@ Hz) B30 Exanple 2 (corge O~skep 2)
Preparation of et 4- met hyH: 5- (4-ni trophe nyl urei do)

t hi ophene- 3= carb te/A4T1 9CRUG 2004~ H ° Tol'uené (5RO~ ). pyridine
(12.27 g, 1.0 D ) nd_phenyl isocyanate (14.58 g, 12 .4) wer e
added to ethyl Z-am no-2-nethyl - 5- (4-nitrophenyl)thiop 5%gat boxyl at e
(25.00 g, 81.61 nmol), and the m xture was stirred at -1OECfor 4 hours.
It was confirned that starting materials were al nost di sappeared. After
the reaction sollrleeneasS580i mled frarriZitrer 618ndér gi.cé-55c0od imgeli he

crystals wer is}?' ated.with a centrifuging 10 _machi ne and washed with cold
t ol uene (1§6‘%n113.e‘1’ﬁ léPﬁé"laé‘last‘?/\eé]ed‘ d%‘eg'ur]l&@r Aadih htv e f6Re8 KGurs

to give e - =54 (4-nitsophenyl ) 2= : A
phenyl ur ei tggﬂ%\?o%ﬁ%ﬁghg éar eon){{/ylrla-lt@; ?%Zﬁﬁgré§h$§y%d tr?r%oﬁghelbg.i % 15

" H NVR(300NMEE b dMBD: d6) (851087 (d,, 8H 61 mmdl),Hahd 2l (meixt3H), wds38( 0,
2H, J = 7.1 Hz), 7.05(t, 1H, J = 7.4 Hz), 7.33(t, 2H, J =7.9 Hz), 7.51(d,
2H, J = 7.6tHAnred FY(85-12Q’Cifergaohxrs 8. JH dtaRH;ouftrged Rhat

10. 36(s, 1§karfg%§3$§te%ygl%0were almost disappeared. After the

reaction solution was stirred for 2 hours under ice-
cﬁoling, the crystals were isolated with a centrifuging

10 machine and washed with cold toluene (150 ml). The
crystals were dried under vacuum at 60°C for 8 hours to
give ethyl 4-methyl-5-(4-nitrophenyl)-2-(3-
phenylureido)thiophene-3-carboxylate (32.42 g, 76.20 mmol,
93.4 %)

15 lH—NMR(300MHZ, DMSO-dg¢) 6 1.37(t, 3H, J = 7.1 Hz), 2.41(s,
3H), 4.38(g, 2H, J = 7.1 Hz), 7.05(t, 1H, J = 7.4 Hz),
7.33(t, 2H, J = 7.9 Hz), 7.51(d, 2H, J = 7.6 Hz), 7.71(4d,
2H, J = 8.9 Hz), 8.29(d, 2H, J = 8.9 Hz), 10.36(s, 1lH),
10.83(s, 1H) '

20
Example 3 (corresponding to Step 3)

Preparation of 1-(2,6-difluorcobenzyl)-5-methyl-6-(4-~
nitrophenyl)-3-phenylthienc(2,3-d]pyrimidine~-2,4(1H, 3H)}-

dione
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Exanple 3 (corresponding to Step 3) Preparation of 19 AUG 2004
1- (2, 6-difluorobenzyl)-5-nethyl -6-(4-

ni t rophenyl) - 3- phenyl t hi eno[ 2, 3-d] pyri m di ne-2,4(1H, 3H)- dione 45 1 9 AUG
2004 H O2N F Acetonityd l e 40 m ), nmethaaol (150 m) and 28% sodium

met hoxi de (15 24 78. 97 ) were added to ethyl

4- met hyl - Sﬁgni - 2- 08t phenyl ur ef do) t haopherns: 3 5Cbaru
(30.00 g, 70%51 the m xture was stir+ed for. 1 Haur
refl uxi ng under heatlng 2, gH d| pr obeng yin-b ,

was di ssolved in acetonit : ), a d’t he\s gA R ded tio the
previ ous reaction nixtureoundﬁr refl uxi ngl. After 10 reflux ng tnder_Jheati ng
for 5 hours, 28% sodium nethoxide (1.36 g, 7.05 mmol) was added thereto
under reflex, and the m xture was stirred for 1 hour. The reaction m xture

was cool ed to roomtenperature, watero (15 ) was added dropw se, which
was stirred at roon1tenperature 1{ ho 5 The crystals were filtered
opropyl ether/ethanol =9/1 (240 m).

and washed wi th wat er &241 A
suspe deqjgp ethyl acetate (600 ml), and the

The resulting crysta2
suspensi on was stirred for houP undér “cef | ux. The mixture was cooled to

roomtenperature and, after stirred |20 for 1 hour, the crystals were
filtered, washed with ethyl acetate ) and dried under vacuum at 60C
to give 1- (2,6-difluorobenzyl)-5-mnethy (4-nitrophenyl)-3

phenyl t hi eno(2, 3-d] pyri m di ne-2, 4( 1H¢ % di one (31.4 g, 46 1 9 AUG 2004

at e

_61 mol )

Acetonitrile (240 ml), methanol (150 ml) and 28%
sodium methoxide (15.24 g, 78.97 mmol) were added to ethyl
4-methyl-5-(4-nitrophenyl)-2-(3-phenylureido)thiophene-3-

5 carboxylate (30.00 g, 70.51 mmol), and the mixture was
stirred for 1 hour while refluxing under heating. 2,6~
difluorobenzyl bromide (17.52 g. 84.61 mmol) was dissolved
in acetonitrile (60 ml), and the solutipn was added to the
previous reaction mixture under refluxing. After

10 refluxing under heating for 5 hours, 28% sodium methoxide
(1.36 g. 7.05 mmol)} was added thereto under reflux, and
the mixture was stirred for 1 hour. The reaction mixture
was cooled to room temperature, water (150 ml) was added
dropwise, which was stirred at room temperature for 1 hour.

15 The crystals were filtered and washed with water (240 ml)
and diisopropyl ether/ethanol=9/1 (240 ml). The resulting
crystals were suspended in ethyl acetate (600 ml), and the
suspension was stirred for 1 hour under reflux. The
mixture was cooled to room temperature and, after stirred

200 for 1 hour, the crystals were filtered, washed with ethyl
acetate (60 ml) and dried under vacuum at 60°C to give 1-
(2.6-difluorobenzyl)-5-methyl-6-(4-nitrophenyl}-3-
phenylthieno[2,3-d]lpyrimidine-2,4(1H, 3H)-dione (31.4 g,
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62.12 mmol, 88.1 % . 1H NVR(300MHz, DMSO d6) 8 5.30(s, 2H), 7.05-7.55(m
8H), 7.74(d, 2H, 3 = 8.8 Hz), 6.32(d, 2H, J = 8.8 Hz) 5 Exanple 4 19 AUG 2004
(corresponding to Step 4) Preparation of

5- (N-benzyl 6 N- A2t mpbanmi 8@mdt Hyl ) - 1- (2, 6-

di f | uor obenz Q-S-rret hg{l - 6- (4-nitrophenyl) - 3-

phenyl t hi ené’{ MR PR AT dPHEC2 da( 11, 53#-((35 orfdl) 020 B2N7185Afet Biikrile
(75 m), N-pr uceizni i de , ald: ) and

2,2' - azobi s—}(Ji gggéfyrggﬁi ?Iri . I8(e')28( %?2185 8,' 52%513@?%)'3;‘ we? é8 algiééd to

1- (2, 6-di fl uorobenzyl)-5-nmethyl - 6-(4-nitrophenyl)-2,4(1H,

3H) - di oxo- 3- phenyl t hi eno[2,3- d]pyrimdine (5.00 g, 9.89 mvpl), the m xture
was heatled Etrmpleefl (gGRIFESXOIGA Mt BY, S5ePol4dti on obtai ned by dissol ving

brom ne (0.079 .49 ) in.acetonifril ! adde eret o,

whi ch was f ??\%?agéﬁfle?%gé 'r{é\?“lwzlf’gfﬁimﬁgﬁ&iaﬂ?‘ékoﬂ\i\%s?Ygﬂ'gélE gt’isdn was
al | oved t0 £001ub2084nt91AUS 207G - € L ngRreRHcaly) agi ne (1.47 g, 11.37
mol ) and N- benzyl methylam ne (1.29 g, 10.38 nmmol) were added

successi velphempithhenoi] 2t, Or-&é Masrstidied-£2or (1HhowH whiieneal | owi ng to
cool. The reaction solution was concentrated 5 to about 25 m, and_water
(10 M) was slowy added dropw se while heating to reflux. The m xtjure was

allowed to cool to roomtenper e and fiurt her stgsred atp OC 1 hour.
The crystals were filtlegredj} an hed wi tth col d__acet gnitnj ),
water (10 m t Oni't e 10 (5 n&}vs i e Crygtal s
were dried% t/@Cto gi ve 2 s
5- (N-benzyl - N- meThyl anitnon®f hyP) - 1- (26— di f N0
| uor obenzyl ) - 5- met hyl - 6- (41 ni t§ophenyl )-34- phenyl thi eno[ i
2,3-d] pyri mdine-2,4(1H, 3H.-digne (5.29 ¢,
F = F ]
N 0
Me
—_— 74 N
ON |
{:HHSINAO
F
F
10 Acetonitrile {75 ml), N-bromosuccinimide (2.11 g,

11.87 mmol) and 2,2'-azobis(isobutyronitrile)(0.195 g,
1.19 mmol) were added to 1-(2,6-difluorcbenzyl)-5-methyl-
6-(4-nitrophenyl)-2,4(1H, 3H)-dioxo-3-phenylthieno[2,3-
dlpyrimidine (5.00 g, 9.89% mmol), the mixture was heated
15 to reflux for 20 minutes, a solution obtained by
dissolving bromine (0.079 g, 0.49 mmol) in acetonitrile (3
ml) was added thereto, which was further heated to reflux

for 1 hour. The reaction solution was allowed to cool to
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8.47 mmol, 85.6 % . 15 'H NVR(300MHz, DWVsSO-d6) b 2.01(s, 3H), 3.49(s, 2H),
3.94(s, 2H), 5.30(s, 2H), 7.09-7.33(m 9H), 7.41-7.57(m 4H), 8. 03(dAUGZi00¢
J =89 Hz), 8.30(d, 2H, J = 8.9 Hz) Exanple 5 (corresponding to Step 5-1)
20 Preparaty of 1.6~ (4- am =5 NHbenzyi, - ) N-

met hyl am no—)r?.f;&h'yI%l-e‘ilSE é@%???gg?%ﬁéﬁfyﬁl 7Y M1.37 mmo1) ana

phenyl t hi enar2; Btk pyyLamdnee-(2, A9 H . 3H) - g8 omwofk) were added

5- (N- benzyl - N- et hyl am nonet hyl )-1-(2,6- 25 dif | ,

| uor obenzyl%u@%?h‘{/?lﬁa(ﬂnﬁi tt,l’@pw‘tmz;%_was stirred for 1 hour while

phenyl t hi eng[.2, 3:- d] pyri n.dine- (1L H - di 0 ﬂ& 04

4. 80 nmol) a\%/alsd‘g}lgéo?(\)/eaog% 'aCéPIéC rée&%j%"égo%g%@’ﬁ 5%65/0 %ﬁngcaeg} um 1)
chloridg salditiwenf 2252410, a8 & t@Wl )10a61 ) agdded stilaenet added the mxture
was stirred at room tenperature for 1 hour (slight exothermc). Ctric

aci d 5 nondnabrat ge (¥hoZeghewds nadded taf 1ire. r €blee | DAXEYIEt WHF tollaWedol ve
it, and water (30 nml) and 2-butanone (50 m) were added thereto.,

2- ani noet h&®Icqab &) TRaR 4686E 1ATeH] APINFRELRRE Sdmidrefl B OfC tBRF

sol ution S |.ot ai 0 ng st jxtu i t m

t enper at u\rNgl fl{c?ralhgb ﬁ%%%ﬁéléhgeﬁg%ﬁ% Ig%aé'r E\E}\ggmgésg%gt gg%rgncdﬁf)ﬁe
aqueous | aygie ti@si £ LVEE S5 enllNaCtect an t i @-bL) aande cE3@ addtomdherbiganic

| ayers were conbi ned, which was washed by addition of an aqueous saturated
sodi umihydridgant L arberaseiygslyti oRAREACTIVSt BNt “oHR uff éRlo e ¥ 3P YY) .

15 Active carbon (0.3 was added to _the organjc |layer,.a t ] Xture
was stirredtat®® orhd é%p‘é? a?nfE'PSPZ%'ﬁk'ﬁ’lﬁ’%ﬁa’ﬁ?é‘%‘e%ﬁiﬁé 1(:Jz;(raborgn was
filtered, the QI&eHEnSPLyeBtmeasyidistidledtobpnungan -meduced pressure,

acetonitrile (15 nl) was added thereto, and the m xture was heated to
refl ux phenylthieno[2,3-d]pyrimidine-2,4(1H, 3H)-dione (5.29 g,

8.47 mmol, 85.6 %).

15 'H-NMR(300MHz, DMSO-de¢) & 2.01(s, 3H)}, 3.49(s, 2H), 3.94(s,
2H}, 5.30(s, 2H), 7.09-7.33(m, 9H), 7.41-7.57(m, 4H),
8.03(d, 2H, J = 8.9 Hz), 8.30(d, 2H, J = 8.9 Hz)

Example 5 (corresponding to Step 5-1)

20 Preparation of 6-{4-aminophenyl)-5-(N-benzyl-N-
methylaminomethyl)-1-({2,6-difluorobenzyl)-3-
phenylthieno[2,3-d)pyrimidine-2,4(1H, 3H)-dione

5-(N-benzyl-N-methylaminomethyl)-1-(2,6-
25 difluorobenzyl)-5-methyl-6-{4-nitrophenyl)-3-
phenylthieno[2,3-d]pyrimidine-2,4(1H, 3H)-dione (3.00 g,
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20 for 40 mnutes. The m xture was allowed to cool to room tenperature for
1 hour, and water (9 m) was slowy added dropwi se. The nmixture wad 9 AUG 2004
stirred at roomtenperature for 30 mnutes; and stirred at 0OC for 30

m nutes. The syl b weg edlskberned and aested wchil ¢al.dd2mi). A 20%
acetonitrile/water=5/3(5 m). The resulting crystals were dried under
vacuum at 30Carciyi vel Bl [ 4chhbrégieerndublgm. (22.22 g, 28.82 mmol) was

benzyl - N- et hy! t hyl 6- di f.| uor ob -3
phonyl t i CROEE B VT Ty ERE. 508 TH315% drane t258% 2E £%8F mmol , 88, 1

% . 30 1H o DABO- 16 2H) o3
5/0.27(3, 2H)I¥, A1(bs.  2H) . g)ég(% %BHL(lsght%Qm%é%%C% Fi)537:‘é%:é‘(%(ms‘i'‘:115%0 49 1

9 AUG 2904 mexaimydr £t ¢ cpvrmpgmdwag taiid@@ept b- lhe Peapadatn clvoXition to
6- (4- am nophenyl) 5- (N-benzyl -
met hyl am n8fstERAve Jit(zaled?’ﬁltaéré@@nsz)) -gnd 2-butancne (50 ml) were

phenyl t hi e 2 r|md| 4(H. . 3 di
5- (N-benzy?l%h rrett%]ﬁoam Sone h Tj}m& FEaH)Ol AT m5_'L) was added thereto

d|f|U0r0beﬂE1hk-&ﬂEHﬂBﬁ OrdforBi LEORMNYYIIBtion was maintained below
phenyl t hi eno[2 3- d]pyrlmdl ne-2,4(1H, 3H)-dione (5.00 g, 8.00 mmmol) was

di ssol ved #n°acetnd atied rr(x.’l:{tuﬁe) wasontipewderat Iradn gt eB3e08 tume! )f oxas _
added Ld’lereto and 5 nmol /L 10 hydrochloric acid (6.5 nmml) was sl owy added
t her et dFBleé’é’t%'t eri'}‘t%é’ﬁ%%‘iﬁfe?aitﬁférof”a@néer 2YoR- sBPGt t8% became
bel ow 80C, h t t f d an I 80C for
30 m nut esah%%toﬁz%icl;f% S‘?ﬁbﬁoﬁ%ﬁ?ﬁ?% Likrz 00 .3&‘\;\%2%’8&“6%11?% toiln:edr(zéa%t I on

sol ution 1klto dTagolrgantic iedwsr§ Shefre) combiuieanoneh {80 wh}y @&adhzd

am noet hanol (15.0 m) were added thereto, and the mxture was stirred at
r oom t enpePH#t AALIfGHORE i d @gUeIHE saturated sodium hydrogen |

carbonate solution (40 ml) and seodium chloride (7.00 g).

13 Active carbon (0.3 g) was added to the organic layer, and
the mixture was stirred at room temperature for 10 minutes.
After active carbon was filtered, the organic solvent was
distilled off under reduced pressure, acetonitrile (15 ml)
was added thereto, and the mixture was heated to reflux

20 for 40 minutes. The mixture was allowed to cool to room
temperature for 1 hour, and water (9 ml) was slowly added
dropwise. The mixture was stirred at room temperature for
30 minutes, and stirred at 0°C for 30 minutes. The
crystals were filtered and washed with cold

25 acetonitrile/water=5/3{5 ml). The resulting crystals were
dried under wvacuum at 50°C to give 6-(4—aminophényl)-5-(N-
benzyl-N-methylaminomethyl)-1-(2,6-difluorobenzyl)}-3-
phenylthieno[2,3-d]lpyrimidine~-2,4(1H, 3H)-dione {(2.51 g,
4.23 mmol, 88.1 %).

30 1H—NMR(300MH2, DMSO-dg) 6 1.93(s, 3H), 3.44(s, 2H), 3.77(s,
2H), 5.27(s, 2H), 5.41{(bs, 2H), 6.63(d, 2H, J = 8.5 Hz),

7.09-7.56(m, 15H)




aqueous | ayer was separated, and reverse-extracted with 2- butanone (50
m). The organic |layers were conbined, the 20 insolubles were filterdd Aig 1004
Hyfl o Super-Cell, and the filtrate was washed with 2-butanone (20 m).

After the Eggﬂgggls g %y§5¥%§§9nhﬂnbh%of idddpte was removed, the mxture

was washed tion of an  aqueolds saturated sodium hydrogen carbonate

sol uti on (#AQepk)aanichsash ugr 2% - ahtiavipthe ny2 005 g)N-Faezgand -pr ocedur es wer e
further repeated two tinmes. Active carbon (0.5 g) was_added thereto, and
the m xt ur Bedhy lemimasee tey E dohr { mfeddtidre T 9ReI8YL i Aat es. Active carbon

was filtered, and.t.he gani.c_sol.vent. was, dj stil _af nder reduced

pressure. ?,geﬂé’g&&ﬁeﬁ?fé' ??g?ﬁyflgﬁglggd}diﬁ%feég? g%%nfghe mxture was
heated ¢ 0 refl uxst Qi _4Q H M eSme THE1 B huke 1488 ) a1 | oxed-to cool to room
tenperature for 1 hour, water (15 m) was slowy added dropw se, and the

m xt ure wadistliuored iz il D- AuUGe 284 -at- (Moom teepeeayll e3for 30 ni nut es.
After stirred at OC for 30 mnutes, the crystals vveie f,ilter%d aond washed
with col dPheavdtinianel et ef1BY3ird dime - ord§ Hyr uier 4v8RGuh? -&° e

af forded cpu 6- (4-.am nop - B-4( Db - ; )

met hyl ani néh’gtghﬁmgﬁ-)( g‘%ﬁd‘??%h%?’%ﬁeﬁ?y%%w Peid (10 m1). Tron

phenyl t hi epglided- dlipyrd ng di pe- 2otk )3Madlioid@ed 3thOrgro, 6208 Mgl /5. 7
%9 . Acetonitrile (18 mM) was added to the resulting crystals, which was
heat ed!® 0 hefirbghlaridachiinifes. mred Jmatas i 2l ovbE affsfed eddddl to room

rystal s whFEPPIREer e LhAF WBEhott TP Eh2 C85rd Aeetbh ToTT 60D SPF B ng
under vacugm af, 5@y & @6 4ed H7d 420 R9BRCRY TN hedZihr thex
met hyl am none?h‘f/}l ) - f%%ﬂffl uor oJE-)enzy )-3 15
phenyl t hi eneb2ed dndyrstithi-ae- ar46bPc Bbir- dicomaniB €. g,Citric acid
monohydrate (12.00 g) was added to the reaction solution
15 to dissolve it, water (50 ml), 2-butanone (80 ml) and 2-
aminoethanol (15.0 ml) were added thereto, and the mixture
was stirred at room temperature for 20 minutes. The
agqueous layer was separated, and reverse-extracted with 2-
butanone (50 ml). The organic layers were combined, the
20 insolubles were filtered with Hyflo Super-Cell, and the
filtrate was washed with 2-butanone (20 ml). After the
agueous layer mixed in the filtrate was removed, the
mixture was washed by addition of an agueous saturated
sodium hydrogen carbonate solution (40 ml) and sodium
25 chloride (7.00 g). The same procedures were further
repeated two times. Active carbon (0.5 g} was added
thereto, and the mixture was stirred at room temperature
for 30 minutes. Active carbon was filtered, and the
organic solvent was distilled off under reduced pressure.
30 Acetonitrile (25 ml) was added thereto, and the mixture
was heated to reflux for 40 minutes. The mixture was
allowed to cool to room temperature for 1 hour, water (15

ml) was slowly added dropwise, and the mixture was stirred
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5.21 mmol, 65.2 % . Exanple 7 (corresponding to Step 6-1) Preparation of

5- (N- benzyl - N- net hyl am nonet hyl )-1-(2, 6- 20 19 AUG 2004
di f | uorobenzyl)-6-[ 4- (3- met hoxyur ei do) phenyl | - 3-

phenyl t hi engt 2r3ogl RUHJEH Ner &, A6AHs o3 ndiele.  af i e

6- (4- - am nophenyl ) - 5- (N- benzyl - N- net hyl am'nnorret hyIPS ter stirred at 0°C

1- (2, 6-di f | foFoB&nminutB phetrtye t tirenbp 2 s3wejney rfiiti e ned  2nd( dkesh2k) wditane
(0.50 g, 0.84. nnol) was dissolved in 25 dinethyl acetamde (2 m), pyridine
(82 1, 1.01°FmBI FCORRE L ey 1Pt et o/ Jahd fiHe ni PETHR P & rYeaulmheny !
chl or of or n l.or.ocar honat e) ( 126 | .01 1) s _added thereto
dr opwi se %ﬁrgﬁg-%ﬁgﬁ?ﬁgfl Saé%&%tehzﬁt (n‘1£ x?rﬁlr%baégn tlin?’éche(}t@?% -

t enper atour ené bhy 2ahaniome thy0- 1ethys hydr oxyk-amere yydrachl oride (77.2 ng,
92.4 rol) and triethylamne (336 |, 2.77 mmol) were added thereto, and

t he mi xtur PRRRY3ERiLLEQ (&t SBECTWrimPdhogr 2. 4WdHer IHB0-didne whs . 4dded
thereto, a e_m xtur vigqroysly 51 1 9 AUG 2Q04 stirred. The
crystals V\enérj'eégiwg ed,-]%a\ﬁg%‘dr‘i e%ﬁ#{%\&t’f/’a Suht 8t MdcweF GeRednte ethe
crystal's ofrds§MbggzykyNrals, which heat

met hyl ani nonet hy|)-?-(2,y6- Gifi'ucr obenzyTs - BSf4Sfa o reflux for 40

met hoxyur eirgdio)phesy| | TBe phenygirtibile mafs?,a83- X wyd | todepbe 15 t2, Holdhk 3H) - di one
(0.55 dy 98.2%@. 1H - NVR(300VHz, CDC13) S 2.03(s, 3H), 3.54(s, 2H),
3.80(s,"” 3HpeMBERBEErefpr 3 IouE. ANd stdHpred ay ryom gempprature
7.12-7.36(mBo2H) 'y 1-7 %( 6.70(d,.2 3z 8. %2 Hz). 10 Exanple 8
(correspongong to %‘%éb. 6?1? %ggg%‘%tsi gﬁeg%f flﬂ:eged gnd was)hEdl WlEél

5- (N-benzylcdtared byt anh peneehyl?) mb-)(2, &rying under vacuum at 50°C

di fl uorobenzyl ) - 6-[ 4- (3- met hoxyur ei do) phenyIEI - 3-

phenyl t hi edd[ER=eH p§r ( AT arABoPhenyd ) -3H) (Nt baRZYL-N-

methylaminomethyl)-1-(2,6~-difluorobenzyl)}-3-

15 phenylthieno[2,3-d)pyrimidine-2,4(1H, 3H)-dione (3.10 g,

5.21 mmol, 65.2 %).

Example 7 (corresponding to Step 6-1)
Preparation of 5-(N-benzyl-N-methylaminomethyl)-1-(2.6-

20 difluorobenzyl)-6-[4-(3-methoxyureido)phenyl)-3-
phenylthieno[2,3-d}pyrimidine-2,4(1H, 3H)-dione

6-(4-aminophenyl)-5-(N-benzyl-N-methylaminomethyl) -

1-{2,6-difluorobenzyl)-3-phenylthieno[2,3-d]pyrimidine-
2,4(1H, 3H}-dione (0.50 g, 0.84 mmol) was dissoclved in

I8 dimethyl acetamide (2 ml), pyridine (82 pl, 1.01 mmol) was
added thereto, and the mixture was stirred. Phenyl
chloroformate (phenyl chlorocarbonate) (126 pl, 1.01 mmol)
was added thereto dropwise under ice-cooling, and the
mixture was stirred at room temperature for 2 hours. 0-

30 methylhydroxylamine hydrochloride (77.2 mg, 92.4 pwmol) and
triethylamine (336 pl, 2.77 mmol) were added thereto, and

the mixture was stirred at 50°C for 12 hours. Water (30

ml) was added thereto, and the mixture was vigorously
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15 O net hyl hydr oxyl am ne hydrochl oride (351 ng, 4.20 mol) was dissol ved
I n dinmethylacetamde (2 m), pyridine (340 1, 4.20 mmol) and phenyl g AUG 2004
chl orof ormat e (phenyl chlorocarbonate) (527 |, 4.20 nol) were addeA

thereto sugeessidel yTHEOPWYSE alaNtvd e PiXxteredyaanst idries atndeom 20
tenperature for 20 m nutes. 6-(4-am nophenyl)-5-(N

benzyl - N- netéaghami randlgl rolgiZes-vdifteioropehazyk) o3- 5~ (N-benzyl-N-
phenyl t hi eno[ 2, 3-d] pyri m_di ne- ,4§ H H) - di_on 50 1 9.84 mol) and
triethyl ani t?l;ﬁg‘g ,’“%?‘?'g‘e)rﬁao'l %mgféﬂgtaagﬁ’%ﬁ%‘ rygl )(r)% ahg ?ée m xture was
stirred al p06504ul8:383 M1 Y4 ChnbAQ bl ey Adslad) §heigtainaNd L he

m xture was stirfed vigorously. The cryStals were filtered, and dried
under v@cuum at 1A0C3HQ -@ivaahid eSEryst aBs20f )5- (N-

benzyl - N- net hyl am nonet hyl ) - 1- (2, 6-di f | uor obenzyl ) - 6- L4-

( 3- - met hox yur-aiMi) phemiz ] - 80pRehy Pt Ri- €Ad[E2, 3Hd].pyd i 7t dF ne2B0 .2 3468 s .
3H) -di one (0,58 Q) antitativel 1H (300 , 3)y S 2.93¢s, 3H),
3. 54(s, 2H)3,’Hg: 88(§,g s3H)2§H653. é(ésls,(il-l) %ssg(wm,}% 9"6(?,32%, %):' 8. 2
Hz),  7.12-7.88(m 39k, 8mA1- 7 63( 1% . 65 m,66A9(d.6 2Hb (), =28, 7552 3.9 AUG
2004 Hz) Exanple 9 (corresponding to Step 6-2) Preparation of

5- (N- benzylH2Ny net hyl am nonet hyl )-1-(2,6- 5 7

di f | uorgbenzyl) - 6-[ 4- ( 3- met hoxyur ei do) phenyl | - 3- :

pheny! i eno[ 2, 3-d] pyri mi di ne-2, 4(1H, 3Hydione H N MQ To a sol ution

i ot hy | 1 o FRREBE( T 7500 S et Gaaa b TSt Ry Camine (3608 g, 3.57 hol)
dropwi se f répairayien WElE- (N&€woylAY-methylaminomethyl}-1-(2,6-
difluorobenzyl)-6—[4-(3-methoxyureido)phenyl]-3-
phenylthieno[2,3-d)pyrimidine-2,4(1H, 3H)-dione
15 O-methylhydroxylamine hydrochloride (351 mg, 4.20
mmol) was dissolved in dimethylacetamide (2 ml), pyridine
(340 pl, 4.20 mmol) and phenyl chloroformate (phenyl
chlorocarbonate) {527 pl, 4.20 mmol} were added thereto

successively dropwise, and the mixture was stirred at room
20 temperature for 20 minutes. 6—(4-aminophenyl)—5—(N—
benzyl-N-methylaminomethyl)-1-(2,6-difluorobenzyl)-3-
phenylthieno[2,3-d]pyrimidine-2,4(1H, 3H)-dione {500 mg,
0.84 umel) and triethylamine (1.29 ml, 9.25 mmol) were
added thereto, and the mixture was stirred at 50°C for 18
25 hours. Water (40 ml) was added thereto, and the mixture
was stirred vigorously. The crystals were filtered, and
dried under vacuum at 40°C to give white crystals of 5-(N-
benzyl—N-methylaminomethyl)-l-(2,6—difluorobenzyl)—6-{4-
(3~methoxyureido)phenyl]-3~phenylthieno[2,3-d]pyrimidine-
30 2,4(1H, 3H)-dione (0.58 g) guantitatively.
14-NMR{300MHz, CDCls), & 2.03(s, 3H}, 3.54(s., 2H), 3.80(s,
3H), 3.88(s, 2H), 5.35(s, 2H), 6.90(t, 2H, J = 8.2 Hz),

7.12-7.36{(m, 9H)}, 7.41-7.63(m, 6H), 6.70(d, 2H, J = 8.7
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whi | e mai ntai ni ng bel ow 30C. Then, while maintaining below 30C, a s? %b %
obt ai ned by di ssol vi ng O net hyl hydr oxyl am ne hydrochl oride (304.0 § Adk 2004
nol) in 15 dinmethylformam de (1.75 L) was added dropw se thereto for 15

m nutes. 6-Ay am nophenyl)-5-(N-benzyl -N et hyl am nonet hyl ) - 1-( 2,

6-di fl uor obenzyl)-3- phenyl thieno[ 2, 3-d] pyri m di ne-2, 4(1H, 3H)-di one

(1400.0 g, 2.35 nmol) was dissolved in dinethylformamde (3.5 L), 20 which
was added dropwi se to the reaction mxture for 4 mnutes. The m xture was
stirred at DRk or ($ORGGSPARFINE B0 SE8P §-Kdur. The nixture was cool ed

to 25C mat S-a tggr t t reed at
20- 30C for %%ﬁgl&#hQ@chgﬁgﬁg f€l$ T?g X%gﬁéﬁgﬁfgﬂﬁ%mﬁ b wat er
(10 L) shresfiu@sobéhdel )vacyumy :timﬁﬁosly@réu@o’z}@%nyqryaal S vvere dried
at 50C for 8 hours to give crystals of crude

5- ( N- benzyphemet tiyl end hdmdtidypyrinidige-2, 4 (1H, 3H)dione

di fl uor obenzyl ) - 6-[ 4- ( 3- net hoxyur ei do) phenyl ] -3- phenylthieno[ 2,

3-d] pyrimdin 4(1H, 3H) -dione (1532.7 g). 5 e resulting crystals were
hot - di ssol ve etrahydrofuran (25 L) and f ed. The filtrate was
concentrat ed about 15 L_unde educed press ¢ e filtrate vwas

concentrated under/PeoucedOpreisgn while ethanol (}r Co uously
injected and, fjma]ly, 0 -ad to 15 L. The fj St d at
20- 30C f or Hpk i nut es._The crysf] réd and washed
wi th ethanol (2 s were drieff . for 23
3H) - di one

hours to give crystals of
benzyl - N- net hyl am nonet hyl
(3- met hoxyur ei do) phenyl ] - 3-
(1447.3 g, 2.17 nol, 92.2 ¢
3.54(s, 2H), 3.80(s, F

7/
_1-(2, 6-di f M§8r obeRzyl )-6-[4- 15
7l t hi eno[ 2, 3-d] pyri m di ne- 2,4
NVR( 300MHz, CDC13), 6 2.03 (9

To a solution obtained by dissolving N, N'-
carbonyldiimidazole (584.3.g, 3.53 mmel) in

10 dimethylformamide (1.75 L), was added triethylamine (360.9
g, 3.57 mol) dropwise for 6 minutes under ice-cooling
while maintaining below 30°C. Then, while maintaining
below 30°C, a solution obtained by dissolving O-
methylhydroxylamine hydrochloride (304.0 g, 3.64 mol) in

15 dimethylformamide (1.75 L) was added dropwise thereto for
15 minutes. 6-(4-aminophenyl)-5-(N-benzyl-N-
methylaminomethyl)-1-(2,6-difluorobenzyl)-3-
phenylthieno[2,3-d]pyrimidine-2,4(1H, 3H)-dione (1400.0 g,
2.35 mol) was dissolved in dimethylformamide (3.5 L),

20 which was added dropwise to the reaction mixture for 4
minutes. The mixture was stirred at 20-30°C for 1 hour and
at 50°C for 1 hour. The mixture was cooled to 25°C, water
{7.5 L) was added thereto, and the mixture was stirred at
20-30°C for 15 hours. The crystals were filtered, and

25 washed with water (10 L) three times. Under vacuum, the
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3H), 3.88(s, 2H), 5.35(s, 2H), 6.90(t, 2H, J =8.2 Hz), 7.12-7.36(m 9H),
7.41-7.63(m 6H), 6.70(d, 2H, J = 8.7 20 Hz) Industrial applicabilitygaue 2004
According to the process of production of the present invention,

t hi enopyri rg gy 8eader y¥alel s Vi Nos s fie £&ARE BBLRGORSt] 16/ ACd Yty 1Ef OF
exanpl e, Conpound (x22)) 25 can be produced effectively and at an
i ndustri al ¢&frgeudecaléNatben 2y IghN ynet dy Aaaigions td et hbd{ 258-19 AUG 2004

CLAI M5 1. ocess for _praduci ng a compound represented. b t he

formul a(ll I@:P%J?rﬁﬁéflé?rﬁr"ess“g[e“c't ?@“e’“% BYETH; ]tqs%e%%fr%' iréani ngs as

t hose descy L r QL. >WhiGgh coppi i §eSnesSUb) iNgLa .
conmpound rg%l#%gg%\?ggggg{?Hgaf%]?ﬂn%ﬁiarpféﬁoé(%)’ 1(% Whe%ﬁg?‘ néR:éLnge;t(t)Mtf’gggi a«'n g4
hydr ogel attwe nétudiihal egerstalphthet ¢ nhde - doere(laldd/| oar bonyl ) am no,

di (al kyl carbonyl )am no or al koxy, or a salt thereof, to an acid

hal ogenat i rfige ¥ edRYBATURAPCH 3% Isucar@ st ek gredact éde il Tt ®nves aci d

ester and ng.a nesiﬁpaggﬁoxiod%barbdc f55 ﬁhgfgg}}t %re,dut reed'it exdethuh an acid and,
then, reacted Wt alf ur ana 4 corrpounla represented %y $he FTornula (rr):
0 '5 ~"~ORfiNrat¥hghei BoRceeNOl &S @hl¥l ekdada Feds$dd twhhereof, in

the presence of primary amne. 20 2. The process according to claim1,
wherein Rl étshanol (15 L) was continuously injected and, finally,
10 adjusted to 15 L. The filtrate was stirred at 20-30°C for
15 hours and 30 minutes. The crystals were filtered and
washed with ethancl (2 L). The crystals were dried under
vacuum at 50°C for 23 hours to give crystals of 5-(N-
benzyl-N-methylaminomethyl}-1-(2,6-difluorobenzyl}-6-[4-
15 {(3-methoxyureido)phenyl]-3-phenylthieno{2,3-d]pyrimidine-
2,4(1H, 3H)-dione (1447.3 g, 2.17 mol, 92.2 %).
lH-NMR(300MHZ, CDCl,), & 2.03 (s, 3H), 3.54(s, 2H), 3.80(s,
3H), 3.88(s, 2H), 5.35{(s, 2H), 6.90(t, 2H, J = 8.2 Hz}),
7.12-7.36{(m, 9H), 7.41-7:63(m, 6H), 6.70(d4d, 2H, J = 8.7
20 Hz)
Industrial applicability
According to the process of production of the
present invention, thienopyrimidine derivatives having the
GnRH antagonistic activity (for example, Compound (XII))

25 can be produced effectiﬁely and at an industrial large

scale at a high vield and simple method.




nitro. 3. The process according to claim1l, wherein the primary amne is
nmono- C3-B al kyl ami ne. 4. A process for producing a conpound represehtQed btifis
25 the formula(Xll)- 55 1 9 AUG 2004 wherein respective synbols have the
sanme neanings as those described bel opgpakch conprises: subjecting a
conpound represented by the formul a(la): HO 5 wherein R a denotes nitro,
pht hal i m do, nona(akkypreardxanytdanpnodocidig( & lodmgaribodytpresented dy
salt thereof, to an acid hal ogenating reaction, which is successively
reacted wi therdiomelaci#lester and nagnesi um 10 al koxi de and, thereafter
treated with an acid and, the reacted with a sulfur and a conpound
represented by the fngDIa(II”: wherein R2 denotes al kyl or aryl, or a
salt thereof in the 15 presepte of primary anmine, to obtain a conpound
repr esent ed_py II)OFﬁ R2 NH2 wher gljip respective synbols have
the sane meani ng descri bed above, or a salt thereof and, then,
reacting the 20 por a salt thereof with a conpound
represented by the formula(lV): %6 1 9 AUG 2004 0= C=N-R3 (IV) wherein R3

denOteSSal&Wefﬁ%ﬂcygﬂﬂgbpf¥gn9yﬁb%ﬁ%§ﬁh§”§n{he same meanings as those

described below, or a salt thereof, which comprises:

subjecting a compound represented by the formula

(I):
HO

]! ()

10 wherein R' denotes a hydrogen atom, nitro, halogen,
phthalimido, mono(alkylcarbonyl)amino,
di{alkylcarbonyl}amino or alkoxy, or a salt thereof, to an
aciad halogenafing reaction, which is successively reacted
with malonic acid ester and magnesium alkoxide and,

15 thereaftexr, treated with an acid and, then, reacted with

sulfur and a compound represented by the formula (II):

O
N )
N7 OR?

wherein R’ denotes alkyl or aryl, or a salt thereof, in

the presence of primary amine.

20 2. The process according to claim 1, wherein R’ is

nitro.

3. The process according to claim 1, wherein the
primary amine is mono-C;.s alkylamine.

4. A process for producing a compound represented by

25 the formula{XII):
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or aryl optionally having a substituent, or a salt-thereof, to obtain a

conmpound represented by the formula (V): R2 (V) 5 0 NCR H 3 wherelquU52m4

respective synbols have the sanme neanings as those described above,

salt thereof and, then, sy ecting the compound (V) or a salt thereof to a

ring closing reaction, whitch is reacted with a conpound represented by 10

the formula(Vl): R -\ n R4 denotes a | eaving group, and R5

denotes aryl optionall msthﬂbnt or a salt thereof to

obtain a conpound}ﬁepr mrnula (VI): égUi 15 R5 wherein
d

respective E‘Iy\rrbolz\l ‘ gs as those |bed above, or a

salt thereof t hery=—s bjec@; 0] npound (VIl) or a salt thereof to
a broninatla action, which is ccessively reacted with a conpound 20
r epr esent ed™'by thé)fornula (VIHin): hg H(WII) R7,-" wherein R6 and R7

denote al kyl optionally having a 57 1 8" AU G 2004 substltuent aryl
optional Iy iyl 0gnargUBSLhtilRM e vl P8V have the same meanings as those

described below, which comprises:

subjecting a compound represented by the formula(I®):

HO .
O
R’ {1#)

wherein R!® denotes nitro, phthalimido,
mono(alkylcarbonyl)amino or di{alkylcarbonyl)amino, or a
salt thereof, to an acid halogenating reaction, which is
successively reacted with malonic acid ester and magnesium
il alkoxide and, thereafter, treated with an acid and, then,
reacted with a sulfur and a compound represented by the

formula{(II):

O
(H)
N -

wherein R? denotes alkyl or aryl, or a salt thereof in the
15 presence of primary amine, to obtain a compound

represented by the formula (III):

HC 3
e a OR’®
_ 5™ (any

2

wherein respective symbols have the same meanings as those
described above, or a salt thereof and, then, reacting the
20 compound (III) or a salt thereof with a compound

represented by the formula(IV):
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optionally having a substitutent, aralkyl optionally having a substituent
or a heterocycle group optionally having a substituent, or a salt1&£€u§?m$
to obtain a 5 compound represented by the formula (I1X): R7-/ NR$ e
respective synbol s have the sanme neanings as those described above, or a
salt theredb=&me-N-tRwhen R(I&)is nltro subj ecting the corrpound (1 X) 10

asalt t tQs n n.Rla |s hal
subjectlng‘pﬁég%%%pgua%éggf§f gl& a¥%?é§%% SaVln pro %u?egctlon
or (3) whenniRl ar{ys 8BRAchalkw Q%\b@:ﬁﬁ'h @'ﬁ‘b@&loiuex@t(aka'aC%rahLOt!W{ﬂ@FéBQ
subj ecting the conmpound (I X) or a 15 salt thereof to a hydrolyzing
reaction, tioe obpbdhnaacorppenhd emmsestktedybyhdHeorfmfmulx) (VRs R7/ N H2N
(X) wher ei n respective synbols have the same neani ngs as those described
above, or a salt thereqf @and, then, 20 (i) reacting the conpound (X) or a
salt thereof, wth haldbrnofor c acid ester and a conpound represented
by the fornula ( :

Q04 R8 NH (XI) RS~ wherein R8 and R9

denote a hygd?? ' A koxy oﬁ.ionally havi ng a substituent or alkyl
optionally haV|nt Y
S NH (V)
HG
O}\N/
5 H

wherein respective symbols have the same meanings as those
described above, or a salt thereof and., then, subjecting
the compound (V) or a salt thereof to a ring cleosing
reaction, which is reacted with a compound represented by

10 the formula(VI):

Ra/\Hs (V1)
wherein R* denotes a leaving group, and R®> denotes aryl
opticonally having a substituent, or a salt therecf, to

obtain a compound represented by the formula (VII):

HG
/ P
H‘Ia . {
VI
S N/J§ O
15 l\R“'

whereinrrespective symbols have the same meanings as those
described above, or a salt thereof and, then, subjecting
the compound (VII} or a salt thereof to a brominating
reaction, which is successively reacted with a compound

20 represented by the formula (VIII):

A%
R
wherein R® and R’ denote alkyl optiocnally having a

, NH (Vi)




substituent, or a salt thereof, or 5 (ii) reacting the conmpound (X) or a
salt thereof wth carbonyl diimdazole and a conpound represented bYQ%ﬂﬁZW‘
formula (XI): R~ g~-NH (X!') wherein respective synbols have the sane

Teani ngs as s degerihbed, Raydhly L8t fuedP® RIREESS
accordi ng ?%Ic af%?%gtWhggan%%T%?§¥§}?%o.a6. %he proce§§ d%cgfd?nggtg
claim4, wreisn&BlySshapheryla epibonathyehayi agaaxsubsiptienslid5 7. The
process according to claim4, wherein R5 is phenyl optionally having a
substi t uenthavimg FheupsddsendcF B Nge t 6Trerdched ILAar mt bpeasdlty R6 and
R7 is Cr1-3 alkyl, and the_other of_ themi nzyl .opt,ionally. having a
substituen.a%&QQ.aTﬁﬁbBF&E€§§ accor dt n a#ﬁ EﬁﬁFﬁpff eﬁ%'Hgﬁﬁeaof R8 and
R9 is ashy@&g%h@a% gadehite Othereid hemuhs ¢hx3 . al koxy. 10. The
process according to cPain$4, mhéﬁgin t he conpoS;d%(Vll) or a salt thereof
I's subjected to a ZSHRroninating reaction in the presence of brom ne and a
radical initiator. 59 _ 0

wherein respective symbols have the same meanings as those
described above, or a salt thereof, and

(1) when R'® is nitro, subjecting the compound (IX)
or a salt thereof to a reducing reaction,

(2) when R*® is.phthalimido. subjecting the compound
(IX) or a salt therecf to a deprotecting reaction, or

(3) when R*® is mono(alkylcarbonyl}amino or
di(alkylcarbonyl)amino, subjecting_the compound (IX) or a
salt thereof to a hydrolyzing reaction,

to obtain a compound represented by the formula (X):

A
R?/N Q Ha
H,N / | /T\\/ (X)
S N” 0
L

wherein respective symbols have the same meanings as those
described above, or a salt thereof and, then,

(i) reacting the compound (X) or a salt thereof,
with halogenoformic acid ester and a compound represented

by the formula (XI):
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R
Rg/

wherein R®? and R’ denote a hydrogen atom, alkoxy optionally

NH (X1)

having a‘substituent or alkyl optionally having a
substituent, or a salt thereof, or

(ii)'reacting the compound (X} or a salt thereof
with carbonyldiimidazole and a compound represented by the
formula (XI):
RN
Ra/

wherein respective symbols have the same meanings as those

NH (X1)

described above or a salt thereof.

5. The process according to claim 4, wherein R'® is
nitro.

6. The process according to claim 4, wherein R? is
phenyl opticnally having a substituent.

7. The process according to claim 4, wherein R® is
phenyl optionally having a substituent.

8. The process according to claim 4, wherein one of
R® and R’ is C,;.; alkyl, and the other of them is benzyl
optionally having a substituent. |

9. The process according to claim 4, wherein one of
R® and R® is a hydrogen atom, and the other of them is Cj.;
alkoxy.

10. The process according to claim 4, wherein the
compound (VII) or a salt thereof is subjected to a
brominating reaction in the presence of bromine and a

radical initiator.

59





