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RELEASI NG HORMONE ANTAGONI STS 5 Techni cal=Ftetd The present. |nvent|on
relates to a pharmaceutical..conposition for antagonizing a

gonadot ropi n-r el easi.ng hornone (GhRH) containing a condensed- bycycllc

conpound ‘10 consi sting of a hono or o 7-nmenbered ring group -
and a hono or hetero 5 to 7-nenbered r The present -invention also
relates to novel .condensed- ring thiophene derivatives and salts thereof.
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t he novel conde NI$ t hi ophene derivatives and the salts the§§§$g ONE

Background Art Secretion of anterior pituitary hornone undergoes 20 " the
control by geripheral hornone secreted fromtarget organs for the

respective hornones and by secretionm_ggﬁghg%giigggor -inhibiting hornone
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Toyans,
The present invention also relates to novel condensed-
ring thiophene derivatives and salts thereof. The
present invention further relates to methods for
15 manufacturing the novel condensed-ring thiophene

derivatives and the salts thereof.

Background Art
Secretion of anterior pituitary hormone undergoes
20 the control by peripheral hormone secreted from target
organs for the respective hormones and by secretion-
acceleratlng or -inhibiting hormone from hypothalamus,
which is the upper central organ of anterior lobe of
pituitary (in this spécification, these hormones are
25 collectively called "hypothalamic hormone"). At the
| present stage, as hypothalamic hormones, nine kinds of
hormones including, for'example, thyrotropin releasing
hormone (TRH) or gonadotropin releasing hormone {GnRH:
sometimes called as LH-RH (luteinizing hormone
30 releasing hormone)} are confirmed their existence (cf.
Seirigaku 2, complled by M. Iriku and K Toyama,
published by Bunkohdo, p610-618, 1986). These '
hypothalamic hormones are assumed to show their actions
via the receptor which is considered to exist in the
35 anterior lobe of pltultary (cf. ibid), and observatinal
studies of receptor genes specific to these hormones,



publ i shed by Bunkohdo, p610-618, 1986). These hypot hal am ¢ hornones are
assunmed t wosdsepgadshei r actions via the recept or whi ch i s coregrapesendst 0 exi st
in the 35 anterior |obe of pituitary (&f~ ibid), and observati nal
studi es of receptor genes specific to these hornones, -2- including
cases of human, have -been devel oped (Receptor Kiso To Rinsh[err], conpiled

by H Inmura, t; ' ]ﬁﬁﬁh“ 3
Accordi ngly, aﬁﬁgﬂgﬁ s or agonls ecﬁ% ca % lggﬁgcig %9‘%?
acting on thes’é’-ﬁ%c’%‘bt%ﬂ!}s}t‘?yﬂtmmt]tﬂg ehﬂ itbn Imrlﬁypsttha[lam pubdished and

controlling th@ysxsakﬁraﬂsﬁﬁtéﬂu<¥291;334lﬂﬂE@B» hOhEEBEdanQ the
results,they ar e (gected to be ﬁful for, ron! ? | act,i c ¥ he apeutic

agents of ant T HIPHTT H5 a}ﬁ) e FRFS anddF§ gSELvei¥iprorelin
acet ate [¥u1|riﬂtinqﬂon Biege glasdptons Bontrpdi dhle Resdanchf Conmuni cat i ons,

Vol . 60, 00. 40 , : , f
ancers Vol . ? 82@%8}5&?@& ‘I%B u}r?:ﬂtr%t;ﬂhg ggl Eé?lgﬁ‘rlggf‘ é# °

International NERTHIT RSSHATY Warmone .o Assthe) regnles, they arehl y pot ent
derivative of geperdd ap bd agena: rﬁd:eqmmyilatmaeananehei-a é€tic

hypot hal am ¢ e vi at S GnRH) [Schally

A V. et at. h%%urnal J}%@{L@_IBIIPO gg%crzgr& @Z""ﬁ?‘? §ep§8ﬁgn§

pp. 7230- W36, qJQSHasemd '
Leuprorelin acetate [Fujino et al v Bzologlcal and

Biophysical Research Communications, Vol. 60, 00.406-
413, 1974); Ollver, R.T.D. et al., British Journal of : ‘
Cancers, Vol.59, p.823, 1989; and Toguchi et al.,

15 Journal of International Medicaereeearch, Volkla,
pp-35-41], which is a highly potent derivative of
gonadotropic hormone-releasing hormone, one of the
hypothalamic hormones, (hereinafter'semetimes )
abbreviated as GnRH) [Schally A. V. et at., Journal of

20 Biological Chemlstry, Vol. 246, pp.7230- 7236, 1971; and
Burgus, R. et al., Proceeding of Natural Academic
Science, USA, Vol.69, pp278- 282, 1972}, by
administration of multiple doses, lowers

| release.production of gonadotrqpie hermone in
25 pituitary, causing lowering of reactivity.on
' gonadotroplc hormone is spermary and ovary to suppress
secretion of testosterone and estrogen. . Leuprorelin
acetate has, therefore, been known to show ~antitumor
actlvzty on such hormone-dependent cancers as

30 exempllfled by prostate cancer, and has been w1de1y
used in the clinical field. Leuprorelln acetate has
been w1dely used clinically also as a therapeutlc agent
of e.qg. endometr1051s and precocious pnberty The high
antitumor activity of leuprorelln acetate is assumed to

35 be due to its hlgh resistance, as compared with |
natural GnRH, agalnst protease,and to high affinity to



Burgus, R etygbsnagsddy 0OCeedi ng of Natural Academ c Science, U%rﬁ@klmﬁgs
pp278-282, 1972], by adm nistration of nmul+iple doses, |owers

rel ease. producti on of gonadotropic hornmone in 25 _pitU|tary, causi ng

| owering of reactivity on gonadotropic hornone is spermary and ovary to
suppress secretio%&%}’ t est ost erone and stro en, Leu rorel I n acetate has,.
therefore, been k FscgﬁﬁﬂFaﬁPP§bﬁ3r erensitizakd (RRRE ded EFendent
cancers as 30 decrphiski éd humpepsbfit eecepters. eunbwéneﬂyﬁus\m dely used

' h l'inical f t I |
al'so as a ther '1%:u§rorleﬂﬁr?85l:hgea£§ élltltr| 651 S ‘g&‘dl precom ﬁg Suberty

al so as a therapeut agent ndomne puberty.
The hi gh antltunDFe&@PtVFvylﬁfhPéuB?%FekPﬂ”%c%ﬁ%ﬁe jmpedinatedy @ftes thepe

due to its I5igh fdvsst admeénissraeipa)es ﬁtéﬁbi&ﬁ&” grdditicpai nst

pr ot ease, and to hi y rece or causi

desensi ti zation of ggnahghﬁéatglgchgﬁsﬁl?ﬁ F% ftﬁiﬁﬂﬁﬁﬁﬁ% However ,
as | euprorel i n acepacentsagion| dua- agonltultnmj}qbnadnnqnpmc actilbas been
known that, imediacgki aéiﬁbnzh§s5obse éd! Bt AddY beng dshent

aggravatlon acconpanle W th e rise of serumtestosterone concentration
‘due to pituitary- SSnSHBY?opFER‘éCFPBﬂg?‘&E%'Gbc AFYFhWhick mre gxpected to
G rcunmst anca® bei hgveushbasanbbakly okl sdrhé oieSdpeuttiid) GF fdrit@h agr €
expected to described above but not to cause the above-mentioned
transient pituitary-gonadotropic action (acute action)
have been desired. As compounds having such GnRH _
_ antagonistic activity, a number of compounds including,
15 for example, derivatives of GnRH such as straight-chain
peptides, (USP 5140009, 5171835), cyclic hexapeptide
derivatives [JPA S61(1986)-191698) or bicyclic peptide
derivatives [Journal of medicinal chemistry, Vol.36,
pp.3265~3273, 1993). These compounds are, hoﬁever, all
20 peptides, which leave many problems including, for
example, dosage forms, stability of drugs, durability
of actions and stability on metabolism. For solving
these problems, orally administrable GnRH antagonistic
drugs, especially non-peptide ones, are strongly
25 desired. At the present stage, however, no report on
non-peptide GnRH antagonistic drugs has been made.

The object of the invention lies in providing
novel compounds having excellent gonadotropic hormone
releasing hormone antagonistic activity as well as

30 excellent gonadotroplc hormone releasing hormone

antagonlst.l.c agents.

Disclosure of Invention
‘Thus, the present invention provides a

35 pha:maceutical composition for antagonizing a
gonadotropin-releasing hormone (GnRH) containing a



10 have substantially the sane therapeutic effects as descri.bed above
but not tg@gdangfst he above-nentioned transient pituitary- GRaasedodRl C
action (acute actlon) have been desireed. 4As conpounds haV|ng such GnRH
antagoni stic activity, a nunber of conpounds including, 15 for exanpl e,
derivatives of GiRH such as straight-chain peptides, (USP 5140009,

5171835), cycl t.i de .d rlvatlve 1 198 ) 91698 or bicyclic
pepti de derlvé¥”V£ ﬁ%?%%‘ﬁmc%ﬁé o §IL§ﬁ§ﬁ1gfé9 p  3265- 3273,
1993] . -These dmheamnds tax 4, mwbarcnd ra,ng aod a pe:polmshemqrﬁ | tanvie many
probl ens incl yliy d’rz-:.%a”p"l‘?xe 3ent! %{fént%ﬂbéiééy Pévfﬁé’éls

durability of actrons and “stabili ﬁ Qn petabqglism so V|n these
probl ens, ~ or alf9Veld foRdenseG-& iagr h&ﬁPQSBﬁlQFFéVﬁFﬁﬁgs
non- pept itde odreredfe stihengires2nt indeatior. fuﬂthéiﬂe;)pdim stage

however, no r%ﬁ%r&od%“ f'o(}nm%@ﬁﬂtf' @%u@lﬁy @HgaHBGéfté ndliliSq ! *lg;&.%ee.” made.

The obj ect of e 1Lnvention l'res avi ng

AOVEl - conpoun
excel | ent gondddorhsne H@FﬁﬂﬁélWEFe&§ﬂn§hﬁoﬁﬂ%ﬁ§ 5h@§3g£1st|c activity as

well as 30 . excelMo@l speeadatalRiys bﬁé@ﬂeséﬁkeﬂﬁéﬂ;m ¥ B sxgoni sti c

agents. Disclosyre of lnventijo t he I nvention provides a 35
t ﬁggsﬁm*ﬁé Z§30na

phar maceut i calf onﬁb&qﬂRSHnFOP
hor mone X0GnRH) containing a

dotropln reIeaS|ng

(1)

(CEn-2® !
wherein R' and R’ are each independently hydrogen or a
group bonded through a carbon atdm,-a.nitrogen.atom or
a sulfur atom, | . _ )
R’ is an optionally substltuted homo--or hetero-cycllc
20 group,

_ R is hydrogen, formyl, cyano a lower alkyl group
substituted by a group bonded through ‘a.sulfur atom or
an optionally substituted hydroxyl_group,-a_carbonYl
group which may be substituted with an optionally

25 substituted hydrocarbon residue, an estexified or
amidated carboxyl group; L
R’ is hydrogen or a group bonded through a carbon atom;
n is 0 to 3; : o
with the prov150 that the homo- or hetero-cycllc group

30 shown by R’ is not substituted by a group, which is
described in EP-A-443568 and EP-A-~520423, of the
formula:

35 Lo

Sheet Has Been Re, laced

i I lII\ oo

THIS SHEET HAS BEEN
REPLACED




condensed- bi gycl.d onpound consisting of a hono or hetero 5 Rfer ed
ring and a hgy?Dszzg‘m%etero 5 to 7 nenbered £isg- The present iﬂrﬁgﬁ%él)@n al so

provi des novel condensed-ring thiophene derivatives.:and salts 5 t hereof .
. The present invention further provides nethods for nmanufacturing the novel

. condensed-ring thiophene degivatives and the salts thereof. Mre - -
specifically, theipr v8éfh Rnyihian PRE QALY substitutRFodnb®of the formul a
(1): [err] 15 whepambeled’ he@Bdob 9t Llc agLop Chavikile e de Rfdoup vapapae or a
group bonded thr ou%h a c?r.go'_n.‘at ogh a_nl tro‘gen%atoin“t n._oxygen. atomor a
sul fur atom R3-i S*afCBFErERAMPY S0BsFHPEL TR or - HISHE Y1 ™20
group; [err] is hpptiganlliopmitizedansul fiutoakom adkia granmp converitibied by
a group bonded th h r r /N b O Yarsidis td dr oxyl
group, a car %onyl rtg%gdpav\ﬁ%ﬁﬁrrggbgglguggt F?ﬁiélg&\?\%xltl h‘-=l an ot|c§itxit olgn%%"?x’%
substituted hydr o€2NEAtibdLJ&BLOsANCAREPR}| ed or ani‘dat ed carboxyl group;

L UH the provi so Caat e ey o rh o 2 haun oy R |
not subst | tut ed by eRigPB.gPEIRTaN LYo CRRERIRLRY £ FEfte Aram e Y T 10
EP- A-520423, of tlptionmily: s8bstituted heterocyclic group;
10 V is a chemical bond or a spacer group,
or a salt thereof, |
(2) a compound accofding to (1), wherein R is a group
of'the'formula:

15 - R
R7

in which R7'is'hydrogen, halogen or a group bonded
20 through é carbon atom, a nitrdgen atom, an oxygen atom
or a sulfur atom; :
R is hydrogen, halogen, nitro, cyano or a hydrocarbon
residue which may be substituted by a grbup bonded
.through an oxygen atom, a nitrogen atqm or a sulfur
25 atom,
(3) a compound according to (1), wherein either one
of R' or R? is a group of the formula:
R’- (CH,)m-
in which R’ is a group bonded through a nitrogen atom;
30 m is 0 to 3, and the other one is a group of the
formula:
RIO-A_
in which R is an optionally substituted phenyl; A is
_ "a chemical bond or a spacer group,
35 (4) a compound of the formula (II):



i

-5- in which [err] is an optionally substituted 5 to 7 nmenbered

het er ocyclignsggdesP having as a group capabl e of constit ut ipgg/spé¥osisng,

car bonyl, thiocarbonyl, an optionally oxiédi=zed sul fur atom or a group
convertible 5 them a group capable of forming an anion or a group
convertible i.nto an anion; Zis an optionally substituted aromatic’ ]
hydr ocar bon resi due optlonally containing a-hetero atomor an optionally
substituted heterocyclic group; 10 V is a ghem cal. bond or a spacer
group, or a salt thereof, 3 ( )a ﬂ rdpig to (1), wherein Ris a
group of the formula: [err] |n mhlc Yf ; . rogen, hal ogen or a group
bonded 20 . through a carbon atom. a n ftom an- oxYﬁen atomor a
sul fur atom [err] is hydrogen, halpyen, g M ano or Ur ocar bon
resi due whi ch may be substituted by a group bﬂnded through an oxygen atom

a nitrogen atomor a sulfur 25 atom (3) conpound ‘according to (1),
wherei n either one pflber [err] is a group of the formula: [err]
. wherein ydrogen, lower alkyl, a group of the
formula: '

Q- (CH,) p-
10 in which Q is aryl which may be substltuted by a)
halogen, b) nitro, c) cyano, d) amlno,_e)_an optionally
substituted f) carboxyl, lower alkyleuedioxy or g) a
group of the formula: -A-R™ in which A is a chemical 1
bond or a spacer group, RY is alkyl, an optionally
15 substituted cycloalkyl or an optionally substituted
heterocyclic group;
RY is hydrogen, alkyl, an optionally substituted aryl,
an optionally substituted aralkyl;_en=optionally
substituted cycloalkyl; R® is an optionally
20  substituted amino, ;
) Rlla
r is 0 to 3,
or a salt thereof, -
(5) a compound accordlng to (%) whereln RM is'a

is an optionally substituted aryl;

25 group of the formula:
Q-(CH;)-p- S
in which Q is aryl which may be substltuted by a)
halogen, b) nitro, c) cyano, d) amino, e) an optionally
substituted f) carboxyl, lower alkylenedioxy or g) a
30 group of the formula -A-R” in which A is a chemical
bond or a spacer group, Rg is alkyl,
'(6) a compound according to (4), wherein Q is aryl
which may be substituted by halogen,
(7) a compound according to (4), whereln R is

35 optionally substituted mono-aralkylamlno,



i n which [ergl ok3s4gs9r oup bonded through a nitrogen atom 30pcr/ypdsiopr2® t o
3, and the other one is a group of the formala: [err] in which RL1O is an
optionally substituted phenyl; Ais a chenlcal bond or a spacer group, 35
(4) a conpound of the forhula (rr): 6- [err] . 5 mherein [err] is
hydr ogen, | ower oup of the formula | N, which Qis -
aryl which may b déubﬁl og‘{pé’ “&/a§f°ﬁ8|188m§, nghl‘f %retr) %ya’rﬁ) d) ami no,
e) an optionalIyqgﬂxnnahnyﬂtmhsumanhenybenbymamlnbkylenedloxy or g) a group
of the formul a: [@&yy] a Spac group,

[err] 'is al kyl, a(;g)optdl o%n\éﬁq&}?lféalc%ﬁ. ghglmttgtg %I orféan optionally
substituted het erpdyisinad lgr @!qut[lémt}Edl Phnyﬁﬂ-egen aI kyI an optionally

substituted qaryl, sy ORf| cluy,dsulp‘gght yked. @ﬁai,gﬂ 1. optional ly
substituted cycloal bstituted amno,;

I.S_an optiQ
[err] is an opti &FH %yf' &d'évgrdthFEXO?rbzzﬁeéh°bee"2Y )=2-
(4-methoxyphenyl)-4 -oxothieno(2,3-b)pyridine-~5-

carboxylic acid ethyl ester of its salt,
_ (11) a compound which is 3-(N-benzyl-N-

10 methylaminomethyl)=-4,7-dihydro~7-(2-fluorobenzyl)~2-(4-
methbxyphenyi)-4-oxothieno[2,3-b]pyridine-s-carboxylic
acid ethyl ester or its salt,

(12) a compound which is 2-(4-acetylaminophenyl)-3-(N-
benzyl-N-methylaminomethyl)=-4,7-dihydro-7-(2-

15 fluorobenzyl)-4~-oxothieno[2,3-b]pyridine-5-carboxylic
acid ethyl ester or its salt,

(13) a compound which is S-benzylaminomethyl-1l-(2~
chloro-6-fluorobenzyl)-2,4(1H,3H)-dioxo-6- (4~
methoxyphenyl) 3-phenylthiion([2,3-d]pyrimidine or its

20 salt,

(14) a compound which is 5-benzoy1-3-(N-benzy1-N-
methylaminomethyl)-7-(2,6-difluorobenzyl)-4,7-dihydro--
-4-oxo-2-(4-propionylaminophenyl)thienb[2,3-b}pyridihe
. or its salt,

25 (15) a compound which is S-benzoyl ~3-(N-benzyl-N-
methylaminomethyl)-7- (2,6—d1fluorobenzyl)-4,7-d1hydro-
2-(4-N'-méthylureidophenyl)-4-oxothieno[2,3—b]pyridine
or its salt, | :

(16) a compound which is 3-(N-benzyl-N-

30 methylaminomethyl)~7-(2,6-difluorobenzyl)-4,7-dihydro-
5-isobutyryl-4-oxo- 2~ (4-prop10nylam1nopheny1)-
thieno[2,3-b]pyridine or its salt, '

(17) a compound which is 3-(N-benzyl-N-
methylaminomethyl)-7-(2,6-difluorobenzyl)-4,7-dihydro-

35 5-isobutyryl-2-(4-N’-methylureidophenyl)-4- '
Oxothiéno[2,3-b]pyridine or its salt, '



or a salt thereof, (5) a conmpound according to (4), wherein [err] is a 25
group of tWe9/2844sl a: [err] in which Qis aryl which nay bECTUPASIODT28t ed by
a) halogen, b) nitro, c¢) cyano, d) amino, &) an optionally substituted f)
car boxyl, |ower alkyl enedioxy or g) a 30 group of the forrmula [err] in
which Ais a chenmical bond or a spacer group, [err]-is alkyl, (6) a

conpound accord{pg)ta& éﬁpomrﬂ{bmié‘ I ON-BHAN SRRy be substi t ut ed b-y
hal ogen, (7) a coppound. accor.di er ei r tionally
substituted nonoe aPar KRGy i§L;7(£ d%?lﬂﬂﬁé%%ﬁﬁ &écévalaéhYBr

wherein [err] |3-bﬁfﬂmtl}yls;mdqmemﬂbﬁw:mnm@no([g),3aprypcbdmde-
according to (43. @ﬁg\ﬁﬁ tgafgo%l&g@:l ﬁtgulg%t ltt ut ed phenyl 5 (10)

a conpound_whi c
met hyl ami ndnet h9}314a FW?R}HF which s MM‘WY)L'?L‘

. (4- met hoxyphenyet Hy Dami iomachs?l 3-1 (26 mmmea§L49 7adh.ﬁy6i'6¥| ester’

et byt am nomet a1 (£ %%‘ﬂ&ﬁ@%%’%&%?%%ﬁﬁ 3-blpyridine- -
met hoxyphenyl ) - bNxﬂ$ﬁE¥RPX¥?K%Mﬁ nyIuGSasa&tethyl ester or .
Its 5?|t, (20) a compound which is 3 (N-benzyl-N-

10  methylaminomethyl)-7- (2,6-d1fluorobenzyl)44;7-dihydro-
2-(4-N'-methylureidophenyl)-4-oxothieno[2,3-b]pyridine-
5-(N-benzyl-N-methyl )carboxamide or'ite'saif,'

(21) a method for producing a compound of (3), which
comprises reacting a compound ‘of the formnla (III):

15 0

x-(cx,).Q:@r I
Ri0-p _ 2 o (I;I)
: | ' : éCls)nQR‘ o

20 | | !

wherein R, Il and n are the same meanlng as deflned in
() |
R’ and R® are the same meaning as deflned in (2),
R and m are the same meaning as deflned in (3),-
25 X is a leaving group; or a salt thereof, w1th a
compound of the formula:
'RH |
wherein R’ is the same meanlng as deflned in (3), or a
salt thereof, :
30 (22) a method for producing a compound of {5), whlch
comprlses reacting a compound of the formula (IV):



(12) a conpowodsmdapsh is 2-(4-acetyl am noph;pyl) 3- (N PCT/IP95/00728
N- net hyl am nonet hyl ) - 4, 7- di hydr o- 7-1 _
f1 uorobenzyl) - 4- oxot hi eno[ 2;.3- b] pyri di ne- 5-carboxylic acid ethyl ester

benzyl -

its salt,

(15) a conp

met hyl

2- (4-N

am no

8

5-isobutyryl -
(17) @ compesndhybn
Cglfluorogznzy ) - 4 7?f|$ﬁ§st1tuted by a)

t hyl
ESZ {4%Rﬂ° hyP Ur B} feDh e ISYQF°m»ﬂﬁlﬁmﬁﬂﬂ}293 BPpPPLAPRBLEY its

salt,
met hyl

an no

5-isobutyry
- 8-

salt,

15

20

25.

30

'R

(13) a conpound which is 5- benzyl am nonet hyl - 1- ( 2-
chl oro-6-fl uorobenzyl)-2, 4(1H, 3H) - di 0x0-6-(4-4°
nmet hoxyphenyl ) - 3- phenylthllon[?&g g I mdi
conmpound which is 5-benzoyl B ! =D
met hyl ami nomet hyl ) -7-(2, 6-di'fl uor obenzy
4- oxo0- 2- (4- propi onyl anmi nophenyl ) t hi Bffe] 23§3= D
nd which is 5-benzoyl - 3- (N—benz | - N-
thyl)-7-(2, 6-difl uorobenzyl) -4, i'ﬂlhydro-
- met hyl ur ei dophenyl ) - 4- oxothleno[2 3-b] pyridine or its salt, (16) a
conpound which is i
nmet hyl am nonet hyl
4- 0x0- 2- (4- pr opi on)@'afﬁﬁldpl'renyl )- thieno[2, 3-b]pyridine or

rlkgs 20 salt, (14)

di hydr o- - (IV)
g di ne or its salt, 25

yHekSIRERTY 1dVa Hroup of rhe formua:

(18) sabsﬁnmﬂad ﬂ\hl@dm:b&ﬂ:.( Nedw? \d1Kylenedioxy or g) a

group of the formula: -A- RY

15

in which A is a chemical

bond or a spacer group, R
12’

is alkyl;
is alkyl, optionally substituted aryl, optionally
substituted ararkyl or optionally substituted.
cycloalkyl; _
R" and r are the same meaning as defined in claim 4;
X is a leaving group; or a salt thereof, with a
compound of the formula:

R¥H
wherein R!’ is the same meaning as defined in (4), or a
salt thereof, ' '
(23) a gonadotropin-releasing hormone antagonistic
composition, which comprises an optionally substituted
condensed-bycyclic compound consisting of a homo or
hetero 5 to 7 membered and a homo or hetero 5 to 7
membered ring; carrier; excipient or diluent,
(24) a composition according to (23), wheréin the

or

a

its

optionally substituted condensed-bicyclic compound is a

compound of the formula (IV):



nethylan1nonethy -7-(2, 6-difluorobenzyl)-4,7-di hydro- :

2- (4-N - mXKJYIHB dophenyl ) - 4- oxot hi eng[ 243-b] pyri di ne- ~ PCTAPISO0728

5- (N-i sopropyl )carboxam de or its salt, . (19) a conpound which is

3- (N-benzyl -N- net hyl am nomet hyl') - 7- (2, 6-di f| uor obenzyl ) -4, 7- di hydr o-

2- (4-N -net hyl ur ei dophenyl ) - 4- oxot hi eno[ 2, 3- b] pyri di ne-.

5-(N-i sopropyl - N-net hyl ) carboxam de or its salt, (20) a conpound mhlch S

3-( -7 2, 6- dlfluorobenzyl) 4, 7-dihydro-
Z -b] yridi ne-

(RY{®W1) a nethodYPor producing a

N-benzyl -N- 10 met hyl am nonet hyl
2- (4-N -net hyl.ur ei dophenyl ) - 4- oxot
5- (N-benzyl - N-met hyl ) car boxam de o
conmpound of (3), which conprises res ¥~ a conpound of the fornmula (I11):
15 [err] g0 wherein [err] and n are the ggnme neaning as defined in (1);
[err] and'[err] are the sanme neaning as Udefined in (2); [err] and mare the
same neaning as defined in (3); 25, X is a leaving group; or a salt

thereof, with ﬂncmmmn@l @ingm is)ramlcfptﬁdﬁ rs@dﬂ%rh%lt]edl aohbeo§arfe
meani ng as defhﬁ d %n% é% 3 %fg% thereo a nethod fo
f-(5

producing a co Jises reactlng a conpound of the
formula (1V): R is an optlonally substltuted hydrocarbone residue;

10 rRY
atom, a ﬁitrogen atom, oxygen atom or sulfur atom;

is hydrogen, or a group_bonded thropgh;a carbon

o is 1 or 2, _
(25) a comp051tlon accordlng to (24), whereln the ring

a

W is a ring the formula (VI)

15 R! ) ) ,: ,
(V1)
'R’H -
. in which R' and R? are each lndependently hydrogen, or
20 a group bonded through a carbon atom, a nltrogen atom,
oxygen atom or a sulfur atom,
(26) a composition according to (23), wherein the
‘optionally substituted condensed-bicyclic compound is a
compound of the formula (VII): o
2%

RS S o -j

3C in which a rlng Y is an optlonally substltuted hetero 5
to 7 membered ring;
R and RY are each independently an'optionally
substituted hydrocarbon residue, |
(27) a composition according to (26), wherein the ring
35 Y is a ring of the formula (VIII):



[err] wherei wesndsos s a group of the forrmula: [err] in whi chp€riim®saons
whi ch may be substituted by a) 10 hal ogen; 1b7 nitro, ¢c) cyano, d) am no,

e) an optionally substituted f) carboxyl, |ower alkylenedi oxy or g) a group
of the fornmula: [err] in which Ais a chenical bond or a spacer group,

[err] is alkyl; [err] is alkyl, optionally substituted aryl, optionally 15
substituted ararkyl or optionally substitut@d cycloalkyl; [err] and r are

the same neaning as defined in claim4; X
thereof, with a.conpound of the fornula: _ R H wherein
[err] is the same neaning as defined in (4), a salt thereof %ﬁ% .a
gonadot r opi n-r el easi ng hor none ant agoni st osition, mhich(% I ses an
optionally substituted 25 condensed- bycyqglic conpound consisting of a
homo or hetero 5 to 7 menbered and a hono oR*letero 5 to 7 nenbered ring;
carrier; excipient or diluent, (24) a conposition acé¢ording to (23),

wherein the optionally substltuted condensed bi cyclic compound is a 30
conpound of the foimubkidh \B?* and R are each independently hydrogen, an

a heay[ng group; or a salt

r

optionally substituted hydrocarbon.reszdue,

10 (28) a composition according to (23), which is a

composition for preventing or treating a sex hormone
- dependent disease,

(29) a composition according to (23), which is a

compositidn for preventing or treating a sex hormone

15. dependent cancer, benign prostatic hypertrophy or myoma
of the ﬁterus, :

(30) a composition according to (29), wherein the sex
hormone dependent cancer is selected from the group
consisting of prostatic cancer,'uterus cancer, breast

20 cancer and pitutiary adenoma,

(31) a composition according to (28), whereln the sex
hormone dependlng disease is selected from the group

. consistion of prostatauxe, endometr1051s, myoma uteri
and prococ10us puberty,

25 (32) a pregnancy controlling composition, which
comprises a compound or a salt thereof claimed in (23),
carrier, excipient or diluent, _
(33) a menstrual cycle controlling comp051txon, which
comprlses a compound or a salt thereof claimed in (23),

30 carrier, exc;plent or diluent, and '

(34) a comp051tlon according to (32), which is a
compos;tlon for contraception,

(35) a method for antagonizing gonadotropln-relea51ng
hormorie in a mammal in need thereof comprising

35 administering an effective amount of a composition
according to (23) to a mammal suffering from a



10 [err] in which a ring Wis an optionally substituted homo or. hetero 5 to
7 menber edv@PsIRB40S err] is an optionally sybstituted hydr ocRETERISO8Si due;

10 [err] is hydrogen, or a group bonded4 Wrough a carbon atom a nitrogen
atom oxygen atomor sulfur atom o is 1 or 2, (25) a conposition according
to (24), wherein the ring Wis aring the formula (M ):- 15 [err] in whi.ch R

and R are each go@xeaae&égamem&dsﬁagnho%oﬁg der fréd Qikdied through a

carbon atom a 5 t rogen % R% g a sul fur ‘atom (26) a

conposi ti on acddPfdi AgPEENPI3RECS ;FBFnt?hé %btl?ﬂ%ﬁ?&“§ﬂﬁ%tltuted

condensed- bicygbmadoamppundreieasingphcndoné démeived disoxddd )is 25 [err] 30

in which a ringgy hgrﬁgﬁgphsgg MtsP9§é5ggted hetero 5 to 7 nenbered ring;
in

‘[err] and [err] _are eac an ogtlonally substituted

hydr ocarbon rediddled FeFpog éSﬁBSQFPgoﬁ°aé§ } di YRPELY 2 wherein the ring
35 Yis a rgﬁgaabt&bplhetemeasiﬂblhbrmone derived disorder is a

sex hormone dependent cancer, benign prostatrc

hypertropy or myoma of the uterus, _
(38) a method accordlng to (37), wherein the sex

10 hormone dependent cancer is selected from the group .
consisting of prostatlc cancer, uterus cancer, breast
cancer and pitutiary adenoma, | '
(39) a method according to (36), whereln the sex ) ‘
hormone dependlng disease is selected from the group

15 = consisting of prostatauxe, endcmetr1081s, myoma uteri
and precoc;ous puberty,
(40) a method for controlling pregnancy 1n a mammal in
need thereof comprising admlnlsterxng an, effectlve
amount of a compesitlon according to (23),_

2D . (41) a method for controlling menstrual cycle in a
mammal in need thereof comprxs;ng admlnlsterlng an
effective amount of a composition accordlng to (23),
(42) a method for contraception in a mammal in need
thereof comprising admlnlsterlng an_effectlve amount of

25 a composition according to (23), o |
(43) a use of an optionally substltnted ccndensed—
bicyclic compound consisting of a homo or hetero 5 to 7
membered ring and a homo or heterc 5 to 7 membered ring
for producing a gonadctropin-releasing hermone

30 antagonistic composition for antagonlzlng ‘gonadotropin
releasing hormone in a mammal sufferlng from a
gonadotropin-releasing hormone derived dlsorder,
(44) a use_accordlng to (43), where;n the gonadotropin-
releasing hormone derived disorder is a sexfhcrmone

35 dependent disease, ' o
(45) a use ‘according to (43), whereln the gonadotropln-



(34) a conposition accor

- 11 - [err] ' [err] and . [err] are each independently an
optionally su gtglg?t‘tﬁgd hydr ocarbon residue, 19 - (28) a corrpggﬁl??%ﬁ&zs
according to (23), which is.a conposition for preventing or treating a sex
hor nrone dependent di sease, (29) a conposition according to (23), which is a
conposition for preventing or treating a sex harnone 15 . dependent

cancer, benign proc®ifasing hamansmderiviegofddsgrdercigt ar §8% ﬁemoraﬁ
conposi ti on accor degender(t? Yanckis Senilghe pre%taiB0RpeePEOPE br GRysIRd | S

selected fromthe g QQFE: ing of prostatic cancer, uterus cancer,
breast 20 cancec?f%}gepl u';fsta{ry adenoma, (31) a composition according to

(28), wherein the 6 s ackardidin¢adi($ddsewherednethedsex onexmener oup

- consi stion ofsprosdépentent QMIREY N0 Hed ecPLATE ruhe the 2§HoRp 066 D3Sing

puberty, 25 (32).a pregnancy. control ling conposition, which conprises a-
compound or a sal tgf %ﬁa’gcaim% ("‘f@r,%scgg?‘FSF{ "ngPﬁFe‘ﬁ?n%?ro?’F‘ﬁent,
(33) a nenstrual cywtweticory rasldrniamg,conposition, which conprises a conpound

055 3 oo ¢ ant SR kil s 360, UneEREA0LA Sk LS a0
contraception, (35eRenmkndisfaseiisalechgdydnamothepIrovR| @ars fting
hor none in algaMedf i groett Y, @ndoriEtdivsid, myoma uteri and
precocious puberty,
(48) a use of an optionally substituted condensed-
bicyclic cbmpound consisting of a homo or hetero 5 to 7
- membered ring and a homo or hetero 5 to 7 membered ring

15 for producing a gonadotropin-releasing hormone
antagonistic composition for controlling pregnancy in a
mammal in need thereof,

(49) a use of an optionally substituted condensed-
bicyclic compound'consisting of a homo or hetero 5 to 7

20 - membered ring and a homo or heterc 5 to 7 membered ring
for producing a gonadotropin-releasing hormone '
antagonistic composition for controlling menstrual
cycle in a mammal in need thereof, and
(50) a use of an optionally substituted condensed-

25 bicyclic compound consisting of a homo or hetero 5 to 7

- membered ring and a homo or hetero 5 to 7 ‘membered ring
for producing a gonadotropin-releasing hormone
antaéonistic compoSiﬁion'for contraception in a mammal
in need thereof.

30 Examples'of the groups bonded through the carbon
atom shown by R', R’, R’ and R’, include, each
optionally substituted, alkyl (e.g. C,, alkyl such as
methyl, ethyl, propyl, isopropyl, butyl, t-butyl,
pentyl and hexyl), cycloalkyl (e.g. C;, cycloalkyl such

35 as cyclopropyi, cyclopentyl and cyclohexyl), '
alkoxyalkyl (e.g. Cb3'alkoxy-cb5'alkyl such as



35 -adm ni stering an effective anount of a conposition according to (23)
to a mamms¥o eud8i#esr i ng from a - 12 - gonadot r opi n-r el eaRCTPPHTISNIINE
derived disorder, (36) a nethod accordimd%c (35), wherein the
gonadotropin-relea3|ng hor nrone derived disorder is a sex hornone dependent
di sease, 5 (37) a nethod according to (35), wherein the

gonadot r opi n- r%&wemﬁwn&ﬂs&w&% 180&1&?,:#%@{““ Sind?Or rone dependent

cancer, benign prosta us; -(38) a net-hod

tro 0
according to (PFPPOKH, i’?él’l’ YQEEXXGEkYnyhb?n%necldeﬁéfW dnEUEHN a8 i s
sel ected fron1hbargk9uptn9m$|nydagxyétnypsta&dﬁbgyﬁuxyl afi@r us cancer,

breast cancer ad ( ording_to (36),
wherein the se%gﬁgghkﬁkbggxéhdggggEY%eg %%I ot RE group 15
consi sting of pumwﬂabamnd;eamdoandrhesanla@ytmuLtaruykuutqrhnxym,ous
puberty, (40) opgr gl | ﬁﬁ%ﬁﬂHﬁb sﬁ%ﬁ“@ I n need

t her eof conprlgﬁﬁgkgggf%9§¥gr?%gaantb?fect| anpunt: of a c%np05|t|on ' :
according to (mgfrhoxycarbpny}, serbenvearkenybmnd|tihnranseanbeayldycle in a.
manmal in needciA@ ﬁb?OEmEQBEHnéhBQ agfial Pééfﬁhn?dylef({ G Ydryougl.of a- a

composi tion acg0r g1 00 (83hey ! S8l RIS LasbdCePt Ton 11 2 manm

10 ethylcarbamoyl, hexylcarbamoyl dlmethylcarbamoyl and
methylethylcarbamoyl), amidino, aryl (e.g. Ce., aryl
such as phenyl, naphthyl and anthrasenYl), aralkyl (e.gq.
Cr-20 aralkyl such as benzyl benzhydryl and trityl) and (
heterocycllc groups ‘having a bond at the carbon atom

15 (e.g. S5-membered cyclic groups containing, besides the.
carbon atom, 1 to 4 hetero-atoms selected from oxygen
atom, sulfur atom and nitrogen atdm, such as 2- or 3-
thienyl, 2- or 3—fu:Yl, 2- or 3-pyrrolyl, 2-, 3- or 4-
pyridyl, 2-, 4- or 5-oxazolyl, 2-, 4- or 5-thiazolyl,

20 3-, 4- or 5-pyrazolyl 2-, 4- or 5-imidazolyl, 3-, 4-
or 5-lsoxazolyl 3, 4- or 5-isothiazolyl, 3- or 5-
(1,2,4-oxadiazolyl), 1,3,4-oxadiazolyl, 3- or 5-(1,2,4-
“thiadiazolyl), 1,3,4-thiadiazolyl, 4- or 5-(1 2,3-
thladlazolyl), 1,2 5-th1ad1azolyl, 1 2, 3-tr1azolyl,

25 1,2, 4-tr1azolyl_and i1H- or 2H-tetraquylf 6-membered
cyclic groups containing, besides the carbon atom, 1 to

4 hetero-atoms selected from oxygen atom, sulfur atom
and nitrbgen atdm, such as N-oxidoez-,p3s,br 4~pyridyl,
2-, 4-or 5-pyrimidinyl, N-oxido-2-, 4- or 5-

30 pyrimidinyl, 2- or 3-thiomorpholinyl, 2- or 3- .
morpholinyl, oxoimidazinyl, dloxotr1a21nyl,_
pyrrolidinyl, plperldlnyl, pyranyl, thlopyranyl, 1,4~
oxadlnyl, l,4-thiazinyl, 1.3-th1az;nyl, 2- or 3-
piperazinyl, triazinyl, oxotriazinyl 3~ of 4- _

35 pyrzdazlnyl, pyrazlnyl and N-oxldo-3- or 4-pyr1dazlnyl,

~  and 5- to 8-membered cyclic groups or condensed ring



t her eof conpwebsizggsesimi ni stering an effective anount of 25 PCI/ZRIVPAT3Eti on
according to (23), (43) a use of an optlonaPPy substituted condensed-

bi cyclic conpound consisting of a honb or hetero 5 to 7 nmenbered ring and a
hono or hetero 5 to 7 nenbered ring for producing a .gonadotropin-rel easing

hormone 30 ant EHQ%SE' Eoﬁ@ﬂ’ﬁ%&' %é?&e@@l@%ﬂidﬂl a¥nadqt £gpPin

rel easi ng hornone: I n manmal fering froma onadotropln reIeaS|ng
hor none deri ved dP?BFH@Tat?%a)eagus%ﬂﬁ.%%r%ﬁ?&rt%?kﬁﬁﬁ e P& Ritkagen
gonadot r opi n- rel aasmpgfbpr eramplle; | vicycl soraiert iy ldex condensed35

dependent diseaseﬁggi§z 33 s ggg{Qi %h#c’ﬁéggdeéqu*ﬂééfﬂa -ggﬁgdo?ngginf

- 13 - rel easi ng Rhornone 'SOr i's a sex hornone depe
cancer, beni §n prGSPGFF€°h9E@$§r%%%e@ﬁe¢q£ﬁﬁﬂcﬁxxgﬁﬁlﬂﬁgmussu@isr atgme

aclcorfll ggfto (fﬁ) anwﬂﬁiﬁtegéheaﬁeﬁ( hgséwr@s 5%enz qemietn%&ﬁgazbiyl,

sel ecte rom they rou i c _cancer erus cancer
breast cancer and® BFH gyg h%ﬁﬁ ﬁ??fd? zﬁﬁé%z "Wg'to (45), wherein
t he sex hanDne depeadohg[di§eh$pyrsdseinxiﬁxbénznmmﬂdaangap guispdylpng 10
of prostatauxe, PEB&EE%b?Eh 1, ”EPHR%PHE%} R GEATYAYS RURSEEY ink$8) 2

use of an ogtlona ubstitttéd con
: quinoxalinyl, indolizinyl, quinolizinyl, 1,8~

naphthylizinyl, purinyl, pteridinyl, dibenzofuranyl,
carbazolyl, acrydinyl, phenanthridinyl, chromanyl,
benzoxazinyl, phenazinyl, phenothiazinyl and
phenoxazinyl). '

15 Examples of the substituents, which the above-
mentioned groups bonded through the carbon atom may
have, include C,, aryl (e.g. phenyl and naphthyl)
optionally substituted with 1 to 4 substituents
selected from, for example, (a) hydroxyl, (b) amino,

20 (c) mono- or di- C,s alkyl amino (e.g. methylamino,
ethylamino, propylamino; propylamino, dimethylamino'and
diethylamino) and (d) C,, alkoxy (e.g. methoxy, ethoxy,
propoxy and hexyloxy) and (e) halogen (fluorine,
chlorine, bromine, iodine); mono- or di- C,, alkylamino

25 (e.g. methylamino, ethylamino, propylamino,
dimethylaminb and diethylamino); C,, acylamino (e.g.
formylamino and acetylamino);-hydroxyl; carboxyl;
nitro; C,.; alkoxy (e.g. methoxy, ethoxy, propoxy,
isopropoxy and butoxy); C, alkyl-carbonyloxy (e.g.

30 acetoxy and ethyl carbonyloxy)), halogen (e.g.
fluorine, chlorine, bromihe and iodine), and such
optionally substituted groups bonded through nitrogen
atom as described below. Number of the substituents
ranges from 1 to 6, preferably 1 to 3.

35 Examples of the groups bonded through nitrogen
atom _shown' by R‘, Rz, R’, R’ and R", include, each



bi cyclic conpound consisting of a hono or hetero 5 to 7 nenbered ring and a
hono or hwwoases®sto 7 nenbered ring 15 for produci ng aPCTJIP95/00728
gonadot r opi n-r el easi ng hor none antagonrsﬁﬁc'conposition for controlling
pregnancy in a manmmal in need thereof, (49) a use of an optionally
substituted condensed- bicyclic conpound consisting of a hono or hetero 5
to 7 20 Nenbpeeonally SaBs0iHeEed PrgrRigd GriovP by menbered ring for
produci ng a gonadotropin-relegﬁ'ﬂ zshor none ant agoni sti c. conpositi.on for
controlling nenstrual cycle in mral in need thereof, and (50) a use of
an optional |y vheseihuR€disohgdnegen, 28lkyl pi cycloaliognp @yt consi sting of

a hono or heteg ered. rin a hono qr .hetero & 7 _nmenbered
ring for pr oduélgﬁgrélgﬁ%ﬁg%;?féﬁi-+%‘?eg%§j%§ a?)r"rfoﬁe t&n?ig&fhas#{l c1s
conposi ti 6n f ohydoogenceptalkyl n. andreheterocycider griompsobonded _
‘Exanpl es of thghggggﬂsapg éﬂré&%ﬁk{gmbpaf [eYg - e é@aowﬁ—by [err] and

[err] include, ,each Oftlona Y subs t ed, K gerr] al kyl such as

met hyl, ethyl, iBiEp%PLYE s Y }Y¥nn%ﬂq°¥1¥;hkﬁqui§ﬁ§ﬂ°‘Xﬁd Rexyl ),
cycloal kyl (e.gurisyl] TysyeedlidimylL) Bpyrralimpgl qrropyl, cyclopentyl -
ond el oveny Ly SN, (el fiobed i, 2
- 10 pyrazolidinyl, 4-morpholinyl and 4-thiomorpholinyl).
' Said alkyl, cycloalkyl, aryl and a heterocyclic group
are the same'méaning as described in the5abové.-
| Examples of the substituents, which the group (
bonded through nitrogen atom may have, include C,,
15 . alkyl (e.g. methyl, ethyl, propyl, isopropyl, butyl,
 isobutyl, sec-butyl and tert-butyl), C,, alkenyl (e.g.
vinyl, l-methylvinyl, l-propenyl and.allyl), Css
alkynyl (e.g. ethynyl, l-propynyl énd“propa:ng), Ciss
_ cYcloalkyl (e.g. cyclopropyl, cyclobutyl, cyclopentyl
20 and cyclohexyl), Cs., cycloalkenyl (e.g. cyclopentenyl
and cyclohexenyl), C,,, aralkyl (e.g. benzyl, a- '
methylbenzyl and phenethyl), C&u}arYi (e.g. phenyl and
naphthyl), C,s alkoxy (e.g. methoxy, ethoxy, propoxy,
isopropoxy, n-butoxy, isobutéxy,-sec-bﬁtoky'and!tert-

25 butbxy), C&u aryloxy (e.g. phenoxy),'CLﬁ-alkanoy1 |
‘(e.g. formyl, acetyl, propionyl, n-butyryl and
isobutyryl), C¢.;. aryl-carbonyl (e.g. benzoyl), C,.
alaknoyloxy (e.g. formyloxy, acetyloxy; propionyloxy
and iso-butyryloxy), Ce-1s éryl-carbonyloxY-(e;g;'

30 benzoyloxy), carboxyl, C,, alkoxy-carbonyl (e.g.
methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,
iso-propoxycarbonyl, n-butoxycarbonyl, '
isobutoxycarbonyl and tert-butoxycarbonyl), cafbamoyl
group, N-mono-:ch‘ alkylcarbamoyl (e.g. N-

35 methylcarbamoyl, N-ethylcérbamoYl; N-propylcarbamoyl,



propoxyhexyl o taishagsxyal kyl (e.g. [err] alkyl such as hydroxypetipesoorzs
hydr oxyet hyl , hydroxybutyl and hydroxypropyl37 -al kenyl (e.g. [err] alkenyl
such as 5 vinyl, butadi enyl and hexatrienyl), fornyl, carboxyl,

al koxycarbonyl (e.g. [err] alkoxycarbonyl such as nethoxycarbonyl

th b I t - but 9]

G ol Kyt car bamoyl NeipbaRerddibudy, RROR AT ARacEBIS , NN, o

ﬁS{EaF2¥L lggrbangalwﬁlnafhamq&l 2 Imambaﬁnmbthylaarbymoylbanpw+ and
ry S

phenzl na%hthyl an aﬁpﬁﬂ%céﬁﬁr?a' rd&ﬁqigéﬁﬁﬂk er%# ?ﬁa Néuch as

benzyl, benzhydryldibrtyIGazhamoyid Méﬁﬁﬂdéy@M¥§°SP69B§Yﬁa0?n@ albond "at the
carbon at0n11§ éﬁafhdihym&&xﬁdnylsumJazaywaumyleaabanynngl-beSIdes t he

carbon atom to 4 het at.ons .sel d f.rom, fur atom and
ni t rogen aton1 suchYEE° é?é) ylg HQﬁqy I 7?138F1§1¥giﬁﬁ?£ggyﬁf ~pyrrolyl,
2-, 3- or 4- pyr|cm¢thgnp1pbrazlnykna;hnqml and mérpbplinobazbonyl), 20

3-, 4- or 5- pyraqu;?do%&l O&ﬁucﬁhrﬁ | rdp béomﬁe Qﬁd5z.b§§i§é§0|x¥$no3

4- or 5-isothiazoly 7 4-0xa |azo -ox d|a ol yl -

or 5-(1,2,4- thi ao%zHW}alqg@Qr hiadlkyd| (P; 54 CB}OBOT

thi adi azol ylip 1, Zdieﬁtbfﬁhéﬁnybd,tfhﬁidbﬁdmemhguyhnd25r1f1ﬁo£oétny1ﬁ;olyl
and 1H or 2Htetrazo

carbon atom 1 to ¥*% %%9%?3. ’égﬂégﬁéé‘ ﬁ%ﬁﬁ%ﬁ;&@ﬁgé?gﬁ#ggul$€fég$ tgﬁd

ni trogen atom sucéllegldkino dge 2y. methylaime,i éxhylamind, opréppyaming, nyl

N-oxido-2-, 4- or Pz630npy1 dN{dd! Py ranfind) almketngTRLRAG,! NY!. 2- or 3-
diethylamino, dipropylamino, diisoopropylamino and

15 dibutylamino), 3- to 6-membered cyclic amino group
containing, besides the carbon atom and one nitrogen
atom, 1 to 3 hetero-atoms selected from oxygen atom,
sulfur atom-and'nitrogen atom (e.g. aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, pyrrolyl,

20 imidazolyl, pyrazolyl, imidazolidinyl, piperidino,
morpholiné,'dihydropyridyl,'N-methy1piperazinyl and N-
ethylpiperazinyl), C,.; alkanoylamino (e.g. formamide,
acetamide, trifluoroacetamide, propionylamindo,'
butyrylamido and isobutyrylamido), benzamido,

25 carbamoylamino, N- C,, alkylcarbamoylamino (e.g. N-
methylcarbamoylamino), N-ethylcarbamoylamino, N-
propylcarbamoylamino, N-isopropylcarbamoylamino and N-
butylcarbamoylamino), N,N-di- C,, alkylcarbamoylamino
(e.g. N,N-dimethylcarbamoylamino, N,N-

30 diethylcarbamoylamino, N,N-dipropylcarbamoylamino and
N,N-dibutylcarbamoylamino), C,.; alkylenedioxy (e.g.
methylenedioxy and ethylenedioxy), -B(OH),, hydroxyl,
époxy (-0-), nitro, cyano, mercapto, sulfo, sulfino,
phosphono, dihydroxyboryl, sulfamoyl, C,

35 alkylsulfamoyl, (e.g. N-methylsulfamoyl, N-
ethylsulfamoyl, N-propylsulfamoyl, N-isopropylsulfamoyl



nor phol i nyl, oxoi m dazinyl, dioxotriazinyl, pyrrolidinyl, piperidinyl,
pyranyl , th(msma)syl 1,4- oxadinyl, 1,4-thiazinyl, 1,3- th'Pﬁ‘hi’?@loon% or 3-
plpera2|nyl tr|a2|nyl oxotriazinyl, 3=~ &B 4- 35 pyridazin pyra2|nyl
and N-oxi do-3- or 4-pyridazinyl; and 5- to 8-nenbered cyclic groups or
condensed ring -15- thereof containing, besides the carbon atom 1 to 4 .

het er o- at ons e. t gjom ni.t rogen_ato for exanple,
bi cyclic or trlgﬁcfgg %éﬁggdﬁmééfic gro&%é %yi?n?ﬁgmog s{ Q@ t he
carbon atom 1 FoNsdlmetlhmutﬁmm NyN-elitexhyllswhfampgdn RiRa sul fur

atomand nitro % b benzoxazol yl ,
tetrazol o[ 1, 5- gje%%f? zsllﬁé tr]i azo -éiltﬁ P réglalz%faﬁégwbeﬁkbl m.dazol yl ,

qui nol yl, isoqu? mlmeﬁhyl alethydghioguprapplihye, 10
qui noxal i ng/l , |mtdpmh1w|mdtymﬂw,ls%c-m hﬁ&bZhﬂﬁ'”%PH“”y'

pteridinyl, d| A |, _.car acr enant nyl
chromanyl , benzoxa?g ny]rn)y lir Jpﬁéﬁo?%ggggﬁﬁ B¥H PPefoxazi nyl ). 15
Exanpl es of thene;uustsumm mmstmmwepraspmsameﬂnmoam bondgd
t hrough the caqggﬁ{ qﬁﬁ rr yl an
napht hyl ) optionally Slr:ﬁ)s t’dté’g'er{ﬂ%# E’i‘ iéﬁ?"glg‘g‘?@g éiq‘rom
for exanple, (&@ethuksndionyly) Qﬂhﬂiﬁulfonyl propylsulfonyl and
10 butylsulfonyl), and phenylsulfonyl. The number of the
substituents ranges from 1 to 6, preferably 1 to 3.
Examples of the groups bonded through oxygen atom
shown by R', R? and R’ » include hydroxyl, each

optionally substltuted, alkoxyl, cycloalkoxy, ~aryloxy,

15  aralkyloxy and heterocyclic hydroxyl groups. The
alkyl, cyloalkyl, aryl, aralkyl_and'heterocyclic
groups, in the said alkoxy, cycloalkoxy, aryloxy,
aralkyloxy and heterocyclic hydroxyl groups, are of the

- same meaning as above. -

20 The substituents, which the said oxygen atom may
have, are of the same meaning as that of the above-
mentioned groups bonded through nltrogen atom.

Examples of the groups bonded through sulfur atom,
shown by R ’ R® ;i R’ and R  include mercapto, alkylthio,

25 cycloalkylthlo, arylthio, aralkylthio and heterocyclic
thio groups. The alkyl, cycloalkyl, aryl, aralkyl and
heterocyclic groups, in the said alkylthio,
cycloalkylthio, arylthio, aralkylthio and heterocyclic

_ thio groups, are_of the same meaning as defined above.

30 The substituents, which the said sulfur atom may
have, are of the same meanlng as that of the _
substituents which the above-mentloned optlonally
substituted groups bonded through nitrogen atom may
have. ' |

35 Examples homocyclic groups in the optlonally
substituted homocycllc groups shown by R’ include 3- to



20 (c) noRpoossqes - [err] alkyl amno (e.g. nethylam no, epdbiim8hives
propyl am no, propylam no, dinethylam no and ltﬁ et hyl am no) and (d) [err]

al koxy (e.g. nethoxy, ethoxy, propoxy and hexyloxy) and (e) hal ogen
(fluorine, chlorine brom ne, iodine); nono- or Jerr] al kylam no 25

e. net hyl am no,,
((ZII e'?hyl am %o) [er r] ac ﬁq:[gm n '.F?'l%px‘g’?@oggfrg%hﬁkgxégace{? fg‘%%)qf only
hydr oxyl ; car boxyl‘-’alﬂ?qnf @tq!@r:r ]foen %N%@rgcsmml@allﬁnﬁ)x(ﬁ Q)ropoxy,

| sopropoxy and but rle,aUg@lo%%rtQﬂ@W eggﬁgﬁegta % &and

et hyl carbonyl oxy) | uori ne I ne ne an |od|ne)

~and such opti onal I%ﬂ%lﬂiﬁ?ﬁ"ﬂﬁ n&odBd GondEUCiPabERRE n Q'r‘bgen atom as

descri bed belpw. Nw&vmpﬁﬁpéﬂaﬁ Tyedobutenes tgBiepehténe ] éfclonsaier ably
1to 3. 35 I%é of th«3 groups bonded t hrough nitrogen atom
shown by [err] ancf"[ rSF ‘each - 16 - optionally substituted,
groups shown by [err] \ﬂmhes[e:fr]thessmaemguantal Whichcyhe osaid|, aryl,

heterocyclic grounfontdrc1S@ grldupsS mhy! Ravk 2Rdcheaél cl 5 aiky1hydrgoen or
al kyl, and het erocycllc groupgs bondedyt hraou acnltroéyen ath é Q

1H 1-pyrrolyl, 1- HekNEzoI8AnYlyy PEOPYH,, 1FH§6P9Y]-:1PP lndh%QiP‘-y‘H{ 77-8=
purinyl, 1-'pMIrO| islityl, th-butylgl ipentyll- hexyl, heptyl, octyl, nonyl,

decyl, undecyl, dodecyl, tridecyl, tetradecyl and

pentadecyl), C;.,, cycloalkyl (e.g. cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl), C;.;0 alkényl
(e.g. vinyl, allyl, 2-methylallyl, 2-butenyl, 3-butenyl
15- and 3-octeny1),_Czdo alkynyl (e.g. ethynyl, 2-propynyl
and 3~hexynyl), C, ) cycloalkyl (e.g. cyclopropenyl,
cyclopentenYl and cyclohexenyl), C,.,, aryl (e.g. phenyl
and naphthyi), C,.;s aralkyl, (e.g. benzyl, phenylethyl
é.nd trityl), nitro, hydroxyl, mercapto, oxo, thioxo,
20 cyano;lcarbamoyl, carboxyl, C,.; alkoxy-carbonyl (e.g.
methoxycarbonyl and ethbxycarbonyl), sulfo, halogen
(e.g. fluorine, chlorine, bromine and iodine), C,,
alkoxy (e.g. methoxy, ethoxy, propoxy, isopropoxy,
" butoxy, isobutoxy, s-butoxy and t-butoxy), C&ﬁ,aryloxy
25 (e.g. phenoxy), C,., alkylthio (e.g. methylthio,
ethylthio, n-propylthio, isopropylthio, n-butylthio and
| t-butylthio), C; 0 arylthio (e.g. phenylthio), C,,
alkylsulfinyl (e.g. methylsulfinyl and ethylsulfinyl),
Ce.10 arylsulfinyl (e.g.pﬁenylsulfinyl), Coe
30 alkylsﬁlfonyl (e.g. methylsulfonyl and ethylsulfonyl),
' C&ujarylsulfohyl (e.g. phenylsulfonyl), amino, C#s _
acylamino'(e;g. acetylamino and propylamino), monoQ or
di- C,_, alkylamino_(e.g, methylamino, ethylamino, n-
propylamino, isopropylamino, n-butylamino,
35 dimethylamino and diethylamino), C;, cycloalkylamino



I m dazol i di.nyl, pyrazolidinyl, piperazinyl, 10 pyrazolidi nyl ,:
4- nor phol WQM9528408 4-t hi onor phol i nyl). Sai,d al kyl, cycl oal BAT/IP95/80728and a
heterocyclic group are the same neani ng 29 Gescribed in the above. Exanpl es
of the substituents, which the group bonded through nitrogen atom nmay have,
include [err] 15 al kyl (e.g. nethyl, ethyl, propyl, isopropyl, butyl,
HSObghy: Ser- batyl epdibprépPranine, [Gpclomi 'HﬂiﬂBE g. Vl?Y'

met hyl vi ny rr e
1- propynyl and® KFEBBgﬂgy;amf’é?rTn% %Y%%% ](a Jé’“’y)c!y Gﬁpr%@ﬂ;“%"ﬁl obut yl ,
cycl opentyl 20(e. gandnmyzhohexgi) aﬁ&ﬂkﬁ1<maﬂgoamb&myu (ecgtymyahepentenyl

pnenet ny1) . [ohPRearghs | Lo Shaa EaramRintphgl yberaarll alami Y

met hoxy, sthoxﬁ-membeneg hetemmcym&@c grdnp(nqntarnﬂugumbesxﬂes-butoxy and
tert- 25  bubgxidn &Eh] 21Yb O ¥nd Eot. Loe c{ d{]fr@ “Ba9sen| ©
fornyl, acetyl r opi on ut yr and | SO utyr err r car bonyl
(e.qg. benzoyl)sugéFF]aa MEBTPERY (29 TNQHﬂinﬁﬁlqaﬂ'by ox?rggroplonyloxy
and iso-butyrygaxy)l, Beyri-as ¥|5£§&fﬁﬁbd¥m%/ii%ﬁl-13} 5-thﬁak6l&Q¥YBr

carboxyl, [err] Ik8§y50§£ggﬂyézé 9 fet xyggjg Hgsﬁho§xcarbon

n- propoxycarbohy I SO= propoxycar nyl utox obutox %arbonyl

and tertlﬂutox§ca$96ﬂ?¢ chaQbanbylOgrinﬁmldﬂaﬂiﬂi- [Qe2r3-alkyledr Banoy|
(e.g. N 35  coehbylga] bewoyt  2dbedtwd sauye o, j¥-@&on159§&a§quh-

'+ 4~ or S5-pyrimidyl, 3- or 4-pyr1da21nyl, qulnolyl,
isoquinolyl and’ lndolyl) Number the substltuents ' ' {
ranges from 1 to 6, preferably from 1 to 3.

15' . Examples of the above-mentloned optlonally
substituted heterocycllc groups 'shown by R’ anlude 5~
to B8-membered cyclic groups or condensed. rzng thereof
containing, besides carbon atom, 1 to 4 hetero-atoms
such as oxygen atom, sulfur atom'and'nitrogen atom, for

20 - example, S-membered cyclic groups cbntaihing,-besides

- carbon atom, 1 to 4 hetero-atoms selected from oxygen
atom, sulfur atom and nitrogen atom, as exemplified by
2- or 3-thienyl, 2- or 3-furyl, 2- or 3-pyrrolyl, 2-,
3- or 4-pyridyl, 2-, 4- or 5-oxazolyl, 2-, 4- or 5-

25 thiazolyl, 3-, 4- or S-pyrazolyl, 2-, 4- or 5-
imidazolyl, 3, 4- or 5-isoxazolyl, 3-, 4- or 5-
isothiazolyl, 3- or 5-(1,2,4-oxadiazolyl), 1,3,4- .
oxazolyl, 3- or 5-(1,2,4-thiadiazolyl), 1,3,4-
thiadiazolyl, 4- or S-(1,2,3-thiadiazolyl), 1,2,5-

30 thiadiazolyl, 1,2,5-thiadiazolyl, 1,2,3-triazolyl,
1}2,4-triazolyl, and 1H- or ZH-tettazolyl;-G-membered
cyclic groups containing, besides, carbon atom, 1 to 4
hetero-atoms selected from oxygen atom, sulfur atom
and nitrogen atom, as exemplified by N-oxzdo-z- 3- or

35 4-pyridyl, 2-, 4~ or 5-pyrimidinyl, “N-QXLdO-z—, 4-or 5-
pyrimidinyl, thiomorpholinyl, morpholinyl,



- 17 - N-i sopy@py/isasy banoyl and N-butyl carbanmoyl), N N-di- [epectaposioor2s
al kyl carbanoyl (e.g. N, N-di nethyl carbanmoyt , 2NN\ di et hyl car banoyl ,

NN- di propyl car bamoyl and NN .di butyl carbanoyl), cyclic anlnocarbonyl (e.qg.
1- - 5 a2|r|d|nylcarbonyl 1- azetldlnylcarbonyl 1-

pyrrolidinyl carbo er|d| carbon zi nyl car bonyl -
and nnrphollnocarﬁ%ﬁ?ﬂ?‘gﬁpnggén %Pﬁﬁ&?ﬁﬁ 1h¥ﬁ$o?¥ﬁ gi@ég ﬁé and i odi ne),
nmono- or tri-hal ogmpara[zemﬂl,a[pmtlanyé,gthahpyrenrlhyl,4-1@8ad1ny1 1,4~

di chl or omet hyl , 1t dyfila4ayet *13/'3 -3hd lhgguogggébxiin POt £y B di no,

I M no group, am no, NONO- di” [err . hylan1no

et hyl am no> pr opyl%ﬂ%aqw&'o&yl 2% ﬁGPYE'&P?FéﬁY H%’t% AR -

di el‘és hyl ?r{)n no,ds di plrcﬁmdoam-n@,r Gll-[p@ﬁﬂﬁﬁﬁ!lt{am hmcyaglﬁor tﬂi@uyicam no), 3-
to 6-nmenbered cycl | Qbai R e t

one it rogen at omospqtlerd Hie? oFBUES' BontaiREALY Ched ied Kot AR

at om and nitrogen lattem¥ éxeg:emzwaltpmmyeleazgm drep| oxygenr crtemnygulfur
pyrrolinyl, pyrrolatdom Zhd mltrﬂod_;%olastbm p&éaéﬂéﬁbhfﬂédaﬁ | béhzturyl,

BT P e Y b S VL REE SR Qﬁe%ir”nddgf

trifl uoroacext@mi dd?]aymmwm mazmmﬁyﬁabﬂnvradﬂusnbut yryl am do)

benzam do, 25 @m uh%&%lal ‘ﬁéb&ﬁiﬁéﬂ?l' a@lﬁ@oiﬁaﬁl
met hyl car banoyl am no N ar banoyl a | car arrgg/l am no,
N—|sopropylcarba ,Ngulnazollnyl, qulnoxa Ln yl, indo6lidinyl,

qulnolldlnyl 1,8-napthylidinyl, purinyl, pteridinyl,
dibenzofuranyl, carbazolyl, acridinyl, phenathridinyl,

15 chromanyl, benzoxadinyl, phénazinyl, phenothiazinyl and
phenoxazinyl.

Examples of substituents, which sald heterocycllc
groups may have, C,, alkyl (e.g. methyl,ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl and tert-butyl),

20 C,.s alkenyl (e.g. vinyl,l—methylvinyl, l-propényl and

~ allyl), C,s alkynyl (e.g. ethynyl, l-propinyl and
propargyl), C;¢ cycloalkyl (e.g. cyclopropyl,
cyclobutyl, cyélopentyl) and cyclohexyl), Cs.;

_ cycloalkenyl (e.g. cyclopentenyl and cyclohexenyl), Ci.
25 .1 aralkyl (e.g. benzyl, a-methylbenzyl and phenethyl),
Cé.1s aryl (e.g. phenyl and naphthyl), C, alkoxy
(e.g.methoxy, ethoxy, propoxy, iso-propoxy, n-butoxy,
iso-butoxy, sec-butoxy and tert-butoxy), Ce.,, aryloxy

(e.g. phenoxy), C,, alkanoyl (e.g. formYl, acetyl,

30 propionyl, n-butyryl and iso-butyryl), C,.,, aryl-
carbonyl (e.g. benzoyl), C alkanoyloxy (e.qg.
formyloxy, acetyloxy, propionyloxy, n-butyryloxy and
'isobutyryloxy), ngg aryl-carbonyloxy (e.qg.
bénzoylpxy), carboxyl, C,, alkoxy-carbonyl (e.g..

35 methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,



but yl car banmoyl am no), N, N-di- [err] alkyl carbanmoylam no (e.g

N, N- di msassi284osbanoyl ani no, N, N 30 _di et hyl.car banoyl mu'mmsmom

N, N- di propyl car banoyl am no and N, N—drbagyrcarbanoylan1no) [err] .

al kyl enedi oxy (e.g. methyl enedi oxy and et hyl enedi oxy), [err] hydroxyl
epoxy (-O), nitro, cyano, nercapto sul fo, sulfino, phosphono,

di hydr oxybor yLo_s4b r $ ut AQQ anoyl (e g.

N—nethylsulfano ? a prop fawol

N-i sopr opyl s&$P %%Ycar c)arbamyl[)er FPrbﬁkl?Y%ul f anoyl

(e.g. N N-digesé sniﬁ@maylc__ dy yadfga&b apeyy. N-N dlpropylsulfanDyI.
1 .!\' _

and N, N-dlbut Isu fa r I O (e nmet hyl t hj o, ethylthlo
propyl t hio, Z *‘ %ﬁ%b%ﬂ(lfhe% Aﬂ"b]tf%/ LITWQ?J"S%'E'PE ﬁf'-' amAylyert -

butyl t hto), phemgpr¢pync§£ba@oyﬂIqﬁdnﬂ#huqquh:h;moganhyNsuLﬂunyt,4

et hyl sul finy n t n I finyl err

-al kyl sul fony)fll]fg{ggyﬂ)w* {%T%n%‘ M %lhn%kgsﬁjl%%’l d%b‘ls'gul fo%yl Eand ]10
but yl sul f onydiethnicarkanerly fhN1diprory laamham pnd YuMst i t uent $”ranges
from1l to 6, dpﬁ@éﬂ@ﬁyaﬂoyp)ﬁc raolaaﬁa‘catﬁ& 0 as glonded through ~ --

SubSt 1t ut od, SEEFRIPAY SRR h o cﬁéf?y‘iecféﬁdr °§ ﬂgﬁf‘ﬁi‘y"ikh"”a' v
heterot?cl|cphydwbm@inzﬂcnmhpnyh}mﬂ1pﬂgeqtdgnyimakpbpyanyN- aral kyl. and -
heterocycli CmGEH&'Pﬁ;péf‘aii}%rf@éﬂ:&{ykP@hd %ﬂﬂl&%rﬁﬁ’rh?xy’ B
halogen (fluorlne, chlorxne, bromlne, 1od1ne), mono-,
di or trl-halogeno Cb‘ alkyl (e.qg. chloromethyl,,— {
_ dichloromethyl, trifluoromethyl apd trlfluoroethyl),-

15 oxo group;amidine; imino group, amino;_mcne- or di- C,,
alkylamino (e.g. methylamino, ethylamlno, propyiamlno,
isopropylamino, butylamino, dlmethylam.l.no PR -
diethylamino, dlpropylamlno, dllsopropylamlno and ' -
dibutylamino), 3- to 6-membered cyclic amino group

20 optlonally contalnlng, besides carbon atOms and one
nitrogen atom, 1 to 3 hetero-atoms selected from oxygen
atom, sulfur atom and nitrogen atom’ (e.g. aziridinyl,
azetidinyl, pyrrolidinyl, pjrrolinyl, pyrrolyl,-

' imidazolyl, pyrazolyl, lmldazolidlnyl, plperldlno,

25 morpholino, dihydropyridyl, pyridyl, -N-
methylplperazlnyl and N-ethylplperaZLnyl), Cis
alkanoylam;no (e.g. formamido, acetamido,
trifluoroacetamido, propionylamido, butylamido and .
isobutyrylamido), benzamide, carbamoylamino, N- C,.,

30 alkylcarbamoylamino (e.g. N-methylcarbamoylamino, N-
ethylcarbamoylamlno, N-propylcarbamoylamino, N- --
lsopropylcarbamoylamlno and N—butylcarbamoylamlno),

N,N-di- chA alkylcarbamoylamlno (e.g.N,N=" "~
dimethylcarbamoyiamino, N,N-diethylcarbamdylaﬁino;'N,N-

35 dipropylcarbamoylamino and N;N-dibutylcarbamoylamino),

C,.; alkylenedioxy (e.g. methylenedioxy and-



aral kyl oxy a%dg%%ocycl i c hydroxyl groups, are of the sanme J@EypbiIAS
above e substituents, which<tl28 said oxygen atom nmay have,

are of the same neani ng as ‘that of the above- nentioned groups bonded
t hrough nitrogen atom Exanples of the groups bondgd.through sulfur atom 1

-2 7 12 shown_by [err] ‘and é& i nclude-nmercapto, alkylthio, 2.5 -
cycl oal kyl thio, aP{h¥ PBed&Pﬁkalrﬁ( &ndhﬂ@F@WﬂéycFPethKoog)ouﬁktr°ﬂhe
al kyl, cycl oal kyl cyanyl,, maeabiyb, 2861 F6} eé@llﬂlﬁd,c phd¥fihond,n the said
al kyl t hi o, cycloa K

Itm thio, . aral term:cllcth 0
groups, are of th& ﬁggﬂﬁékj r a8 ﬁﬁ‘?’f’% éﬁ‘ggsu(ifam" =
substituents, mhimhthyésaafdmeyltun-etnyiswyf&mnyi zN&pnﬂbyﬂmaliamby&eanlng

B O 80 SURs ey U £lnoDE 208 VRURE) ALFHRR TR
Exanpl es honDcycIﬁékgléuéiamnY1héeapt|En&+dymemh¥#Sulﬁ&mﬂﬁi:mﬂbwcl|c gr oups
shown by R3 incl uaseéh &Qulfaﬁo MORT ROq £ &M 10 Hhd) MO MR

Cyci opr opane,  oycHABRE Eeu?%ge”ﬁxﬁiﬁisﬁéa%ﬁférﬁ; ﬁh%%bxﬁaﬁeémn@ and
[err] cycloal keneet@ygthio, pe¥pyLEhOOENEsOFYSHPIRHFIE n-BitlylRAIsNeec-
Cyclohexenelﬁnd C%%k%Q%RESngkd tert—butylthlo), phenylthlo, Ci6
alkylsulflnyl (e.g. methylsulfinyl, ethylsulfinyl,
propylsulfinyl and butylsulfinyl), phenylsulfinyl, C,,
alkylsulfonyl (e.g. methylsulfonyl, ethylsulfonyl,
propylsulfonyl and butylsulfonyl) and phenylsulfonyl.
- 15 Number of the substituents ranges from 1 to 6,
preferably 1 to 3. | |

As the ester group in the optionally esterified
carboxyl group shown by R', mention is made of, for
example, alkyl, cycloalkyl, aryl and heterocyclic

20 groups, and these are of the same meaning as defined
above.

Examples of the amidated carboxyl groups shown by
R* include groups shown by -CONRZZR”-(wherein‘R22 and R®
are of the same meaning as defined above). '

25 “As the lower alkyl in the lower alkyl substituted
by a group bonded through a sulfur atom shown by Rﬂ
mentioned is made of, for example, C,, alkyl such as
methyl, ethyl, propyl, i-propyl, butyl, i-butyl, s-
butYl, pentyl, hexyl and the like. The'group bonded

30 through a sulfur atom is as the same meaning as defined
above.

The lower alkyl in the lower alkyl substituted by
an optionally substituted hydroxyl shown by R' is the
same meaning as defined above.

35 As substituents on the lower alkyl group, having
optionally substituted hydroxyl, shown by the above-



Exanpl es of the substituents which the said honocyclic groups may have,

i ncl ude [wor9si2sdokyl (e.g. nethyl, ethyl, &)ropyl , 1 sopr opylpcTiIResNi0728

i sobutyl, s- 10  butyl, t-butyl, penTyf7T Thexyl, heptyl, octyl, nonyl,
decyl, undecyl, dodecyl, tridecyl, tetradecyl and pentadecyl), [err]

cycl oal kyl (e.g. cyclopropyl, cyclobutyl, cyclopentyl and cycIOhexyI) :
[err] alkenyl fenhthonddH*, géyhs aa&atafl aféy'exa%u é rfd gkﬁgtenyl 15

and 3-octenyl), [err] aIkynyI (e. g et hyn 2-pro exynyl),

[err] cycl oal ki -9 e Apth¥ly &Fhgdenp-Prop: @péﬂ?§ﬁ9¥ G‘b‘}"@l’bh@@nyl)
[ﬁrr]lagﬁll(eempﬁuﬂhﬂtg?)amiﬂwmwﬂmmy|haVBﬁgrh abahkshbséﬂt?%nb§nzy| -

phenyl et hyl a X rca QX0 i 0x0,

cyano, carbano ,J&&¥%g¥§ (% ﬁy cgﬁgaﬁgﬁ’ Eramiﬂ%tﬁﬁ ycar bonyl and

et hoxycar‘bonyl luogineg, . Iﬁ-‘almg@lfw e(%; g { Iphanyie aMImmaylbr,oﬁmﬁ and
iodine), [errla i@y (gl bﬂﬁkgqxﬁndePBQ§¥§eEﬁgEZX¥nd §PQ£9PQﬁ¥HObUt°XY,_

| sobut oxy, s-butaoxy and ™ but oxy), |err] XY)
[err] al kyl t hiaF¥le (@ - SreEh@nydi §ndenpphthyd) ﬁPEFGp?HYilbaViMplcotmllthlo
n-butyl thio and stuﬂsﬁwﬁelﬁt@) ,se[l%'i:ftbdalﬁ'binhhﬁléfeﬁ (ehgnyéﬁmﬁine ferr] ‘

Cer 5 pheny! sulfRemin S 8t she) P RGsChike e @Y hevil s lashionyt | and
et hlyl sul¥nyl Jand er-rﬁrcmu)sulcfxqswén(le . qurmé@ﬂ famidty naphehiya ; t?rkr} ari no
(& o et hyt ark A E o Berly sentlbsni 8aechoPhiyhaethyD)

n- but yl am no, dﬂtlonamlwemhyhaglaotand dubshytaenns)selemtédc&nhmalkylan1no
halogen, (e.g. chlorine, bromine and fluorlne), Cis (
alkyl (e.g. methyl, ethyl and and n-propyl), C@4o aryl

15 (e.g. phenyl and naphthyl), Chu aralkyl (e g- benzyl
and phenethyl) and nltro, Cis alkyl—carbonyl (e g.
acetyl and proplonyl) optionally hav;ng l1to3
substituents selected from formyl, halogen (e. g

.chlorine, bromine and flnorine), Cis 2lkyl (e.g.

20 methyl, ethyl and n-prbpyi),.cslo aryi(e g. pheny1 and
naphthyl), C;.;; aralkyl (e.g. benzyl and phenylethyl)
and nitro; Cq.jo aryloxy-carbonyl (e.q. '

'phenyloxycarbonyl and naphthyloxycarbonyl) optionally

_ having 1 to 4 substituents selected from halogen (e.g.

25 chlorine, bromine and fluorine), Ci¢.alkyl (e.g."
methyl, ethyl and n-propyl), Cs,, aryl(e.g. phenyl and
naphthyl), C;.;; aralkyl (e.g. benzyl and _
phenylethyl)and nitro- Cs-10 aryl-cafbdnyl (e.g. benzoyl
and naphthylcarbonyl) optionally having 1 to 4

30 substituents selected from halogen (e.g. chlorlne,
bromine and fluorine), C,, alkyl (e.g. methyl, ethyl
and n-propyl), Ce.io aryl (e.g. phenyl and naphthyl), C,.
; aralkyl (e.g. benzyl and phenylethyl) and3nitro; Cr.12
aralkyl-earbonyl (e.g.benzylcarbenyl and o

35 - phenethylcarbonyl) optionally having 1 to 4
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and cycl ohexyl am
formyl, acetyl and hexanoyl), [err] aryl-carbonyl (e.g. benzoyl), and 5-

5 6- nenber ed
het er o- at ons sel

3-thienyl, 2- or 3Hbgtityents’ %9‘55 fromy

[err] arylam no (e.qg.28amlino), [err] ara (e

&&fg cycl opropyl am no, cycl obutyl am no, cyci,bqugggml,ﬁm no

g.

to

het er ocycl i c= group cont ai ni ng, besi des carbon atom 1 to 4

ectedfromoxy sul fur g@mtro
r

g- or 5-isothi aédb:;dmlrib ,and ﬁrud'rmee)z,oIQ{Js, a:Bkyl4(eog Jxﬁéthy.’ﬁf iesthyelz ol yI
2-, 4- or 5-imdazolyl 1 r ohkvl ,
2-, 3- or 4-pyri yrf‘é -prdpylg')dr “ﬁyr% d{/‘% &1‘3(%1}}/é 'jn(& crié P%&&&?ZUH‘/IOI yl,

I soqui nol yl and
preferably f§0n1
optional |l y sUbst

Pyri
i @datrazlkyl Mn@erbermybwm;:t |nhmatbyﬂ.angad fhitmei andb,

ﬁ?’t’f xé[%%r ocycrflc' gr ou Pcs” vv%{;g a%i/ﬁgf@z]deon-edtb

8- menbered cycl i ctgxmmkﬁlhdnmad?mﬁwltshévédf ogénoaahlmgham des
carbon atom 1 togd b%ﬁ&cﬂméme@%ﬁﬁ% atan;eﬁukéug %Hmﬁﬂile

nitrogen atom faor 20 menher ed s cont i ni
besi des carbon atRFFmine &ﬁ%%'!ﬁ’dm&ée?ég%id(?r a*d}x sul fur
atom and ni trogenamd qmpla@}ep()eﬂms 1f,,l gﬁlypy(e g Orpheryl @nd na@rhtwyn faryl,

2- or 3- pyrrgl yl,

15

20

25

12 arafky]c.) ' é)yr zyl %nd phenet?xy(ﬁaandynltr & or

As the hydrocarbon residue in the carbonyl group
optionally substituted by the hydrocarbon residue,
shown by R‘, mention is made of, for example, saturated
or'unsaturated hydrocarbon residues having up to 25
carbon atoms. Examples of them include alkyl (e.g. Ci
alkyl such as methyl, ethyl, propyl, isopropyl, butyl, -
t-bﬁtyl, pentyl and hexyl), cycloalkyl (e.g. C;,
cycloalkyl such as cyclopropyl, cyclobutyl and
cyclohexyl), alkoxyalkyl (e.g. C,; alkoxy-C,, alkyl
such as methoxymethyl, ethoxymethyl, ethoxybutyl and
propoxyhexyl), alkenyl (e.g. C,, dlkenyl such as
vinyl,butenyl, butadienyl and hexatrienyl), aryl (e.g.
Ce.1s aryl such as phenyl, naphthyl and antracenyl) and
aralkyl (e.qg. ch aralkyl such as benzyl, benzhydrile
and trityl).

The . optlonally substituted 5 to 7 membered

_ heterocycllc group having as a group capable of

30

constituting the ring, carbonyl, thiocarbonyl, an
optionally oxidized sulfur atom or a group convertible
them, shown by RF, in the same meaning as defined on
page 5, line 45 to page 9, line 35 of EP-A-0520423.

- Examples of the anion-forming groups or groups

convertible to amino, shown by the above-mentioned Rs,

- 35

include carboxyl, C,, alkoxycarbonyl, cyano,
tetrazolyl, trifluoromethanesulfonic acid amido,

5_

e. ;
geny{e ( Sgl%r’c'i‘ﬁ'azol yl, 3-



25 thiazolyl, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5- imdazolyl, or

5-i soxazoW09s/8495s 4- or 5- isothiazolyl, 3- or 5-(1,2,4- oxp@f,‘ﬂ;g?hqﬁg
1,3, 4- oxazolyl, 3- or 5-(1,2,4-thiadi azoP?I ¥, 1,3,4- thiadiazo

5-(1, 2, 3-thiadiazolyl), 1,2,5- 30 t hi adi azolyl, 1,2,5-thi adi azol yl,
1,2,3-triazolyl, 1,2,4- triazol yl, and 1H or 2H-tetrazo| yl; 6- rrenbered

4hMeH)MOm
ggflelcfegr?lrjgfn Clsmgenlma?"?l(f:)bm42"‘saiu @ufcgdrnﬁ% g?ﬁ &Sﬁf’“as e&%n’b‘l‘?fled by
N- oxi do- 2-, %ejr TN \EFIAR bV, lFlené'-rJ-OB— per madei afl , fokoxi do- 2-,

4-or 5- pyr| m dexmﬁplé,hl-qruyqqhql () VA .rs:.rphgm.r)yL c-o%-ﬁﬁ- oxgleﬁdam nyI
di oxot ri_azi nyl, p_yg Cﬂ'} I din c@l éram nyl, pyranyl | opyranyl
1, 4- oxadi nyl , 1’ thizaz I - thi azi nyI pi perazinyl, triazinyl,

oxotriazi iyl , 3- or Mqappuimaiw s}ih}:fsutﬁ!ﬁledaaéoﬁhtﬁc h @i‘é&'&’rﬁbn or

4- d I nsed ng_grou nt ai-ni ng, :
beg?l(r:llasaéi'i%on atom 1%[pq;r XE{?]'&&C ﬁ[t%%qugl chgh g? B‘Eyﬂé‘ﬁ %ﬁ%m sul fur
at om and ni t r oG iNEH1 Ya§“&$§ﬁ$lultﬁdebel§yrbemzbiorgtcupermmdm anpl e
benzoxazol yl , tminggzgl dlsl.the 3dme mhRYhiydas 3¥hnfd on. %ﬁji . yJ[nes

n
E[hﬁé?:ggﬁ SpE%ﬁ%fﬁg%ﬁyP%l&grﬁaﬁgﬁghgszogﬁ:noggilgyl .|ndoI|d|nyI
qU|noI|dﬂﬂyI 1, 8- n@gthybldmwﬁlshpwnlbyIR’pberudlnhé opt;onally
substituted aryl shown by R* and ‘R , mention is made
of, for example,- mono cycllc- or condensed polycycllc-
aromatic hydrocarbon residues. . Preferable example of {
them includes Cq_,, aryl such &s phenyl, naphthyl,

15 . anthryl, phenanthryl, acenaphthylenyl and the like.
Among these, phenyl, 1-naphthyl and 2-naphthyl are more
preferable. :

The number of substituent is one dr'more,
preferably one to three. Examples of the substituents

20 include, C;; alkyl (e.g. methyl, ethyl, propyl), C,.,
alkenyl (e.g. vinyl, allyl, 2-buetnylj), C,., alkynyl
(e.g. propargyl, 2-butynyl), C,, cycloalkyl (e.g.
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl), aryl
(e.g. phenyl, naphthyl), 5- to 9-membered aromatic

25 " heterocyclic group having 1 to 4 hetero atoms selected
from a nitrogen atom, an oxygen atom and a sulfur atom
(e.g. furyl, thienyl, pyrrolyl, thiazolyl, imidazolyl,
pyrazolyl, pyridyl), 5- to 9-membered nonaromatlc
heterocyclic group having 1 to 4 hetero atoms selected

3¢ from a nitrogen atom, an oxygen atom and a sulfur atom
(e.g. oxiranyl, azetidinyl, oxethanyl, thietanyl,
pyrrolidinyl, tetrahydrofuryl, thioranyl, piperidinyl,
'tetrahydropyranyl, morpholinyl, thiqmo:pholinyl;
pipetazynyl), C;.10 aralkyl (e.g. benzyl,. phenethyl),

35 amlno, N-monosubstltuted amino (e.g. N-C, ¢ alkyl amino
such as methylamino, ethylamino, propylamino), N,N-



di benzofura azol yl, éCridinyI phenat hri di nyl, 15 TPIERIGYS
benzoxadlnyln‘g(’o ﬁéﬁgglnyl phenoth|a2|nyl angiz phenoxazi nyl . E%gﬂéles of

substituents, which said heterocyclic groups nay have, [err] al kyl (e.g.
met hyl , et hyl, propyl, i sopropyl, butyl, isobutyl, sec-butyl and

LT YL 20, gabae e S ams Yo R S PR o

cycl oal kyl- (e.g. sy%ﬁaé oyl amine) Qﬁl&ﬁﬂ 1aﬁmioqpeamh).napdaeys;l péegyl)

[err] cycloalkenyé ycl enten and e cl ohexe lb % Q

aral kyl (e.g. bengys, fk¥ and ﬁﬁg etﬁ§¥? i ff] %ﬁé%yke g.

~ phenyl and napht hg{_ L., aﬁr?ﬂr-}:aabbnﬂ $acly. ast bexzoy ¥t [tyXy, apabkpkoxy-

aryi oxy (o o5 pherbaymrE vh % Sy iy o badBeReYL, nerT)

pr opi onlylk n- Ibut ymgnoam?tsmm ycgd‘l)amq}dr rfe .- yNP(éIa.rsboﬁgkYDacgrbMJoyl ),

i o R G N S

[err] al koxy- car b®Rhylearpamayl, PFﬁRY*SQRRﬂNﬁ%iﬂ: NeNhG*?B&%bE

B e

al kyl car %ar‘rﬁ?l %/e bmeﬂ_\; cargancl)é( T .Loenté/hy)lca:&:or oy, R'fgino poRe- lerr]
monosubstituted sulfamoyl [e.g. N-(C,.¢ alkyl)sulfamoyl
such as methylsulfamoyl, ethylsulfamoyl,:
propylsulfamoyl], N,N-disubstituted sulfamoyl (e.g.
N,N-di(C,¢ alkyl)sulfamoyl such as dimethylsulfamoyl,

15  diethylsulfamoyl], carboxyl, C,; alkoxy-carbonyl (e.g.
_methoxytarbdnyl, ethoxycarbonyl), hydroxyl, C,.; alkoxy
(e.g. methoxy, ethoxy, propoxy) which may have a
substituent (e.g. C,, alkyl, halogen, C;., alkylthio,
hydroxyl), C,., alkenyloxy (e.g. vinyloxy, allyloxy),

20 cycloalkyloxy (é.g. C,;.; cycloalkyloxy such as '
cyclopropyloxy, cyclobutyloxy), aralkyloxy (e.g. Cyyo
aralkyloxy such as benzyloxy), aryloxy (e.g. phenyloxy,
qaphthyloxy), mercapto, Cha alkylthio (e.g. methylthio,
ethylthio, propylthio), aralkylthio (e.g. C;p0

25 aralkylthio such as benzylthio), arylthio (e.g.
phenylthio, naphthylthio), C,.; alkylenedioxy (e.g.
methylenedioxy, éthylenedioxy, propylenedioxy), sulfo,
cyano, azide, nitro, nitroso, halogen *fulorine,
chlorine,'bromine iodine), and the like.

30 As the aralkyl in the optionally substituted
aralkyl shown by R'?, mention is made of, for example,

" aryl-alkyl. The aryl is of the same meaning as defined
above. Examples of the alkyl include C;, alkyl such as
methyl, ethyl, propyl, butyl, pentyl, hexyl. The

35 substituents are of the same meahing as defined in the



met hyl car banoyl, N-ethyl car banoyl , N—propylcarbanDyI 5

N-i sopr opweesasagsoy|l and N-butyl carbanoyl ), - N, N-di - [err] mbgmﬁarmyl
(e.g. N, N-di nethyl carbanoyl, N, N----- ﬂl%ﬂhylcarbanoyl

N, N- di propyl carbanmoyl and N, N- di butyl car banoyl ), cycllc anrnocarbonyl
(e.g. 1- aziridinylcarbonyl, 1-azetidinylcarbonyl, 1 10 '

Py O 1O C Gy A BHECAERORY byl JROIA. By BEn gy car on

~mono-, di or th&vehal ogeno [err] al kyl" (e.qg. chloronethyl - dichl oronet hyl
Lrifl uoronet hyl - andiel tiril 69caBNYL 1ASthe 8geLnaNPy o :rg@ﬁdeaaw group,

am no, nono- rr Iky an_po net h am no

propyl am no, 6%f5ﬂ&?&n# yFanr IZHEFW}P&ﬁ A8, mﬁﬁﬁtﬁ?baﬁ?ﬁo
glmpr\gpélr gann(z)oexﬁm;ﬂmlr gﬁgll) af?drmnt ai nlfhm Eégm m?{calr)oam@al?orrs anaegngycl '
ni trogen atompgfqﬁ¥%§ F@Fﬁ gfanﬁfséﬂggtéﬁci?gﬁﬂixﬁikik Ql¥kom sul fur

at om and n|tr@u@dOQM¢uﬂQecqclapentylnybycmahexﬁlny&ycxghepﬁyly nyl,
pyrrolinyl, I | p perrdrno
25 nDrpholr dqcﬁkhggrog3§?§QF¥hE§f¥gﬁ%BL¥é 5?%€$59%%g%§?11ﬁ l

N- et hyl pi per aBigyelLoe [Balr laFﬁXﬂmy ARYR&C[ 3, 11005 acetanrdo
trlfluonmﬁcetaﬂk@@loﬂmqnuqqnb gndOblbyezbgmlyplf@ébyﬁcﬂnnma eanéya

llil—epré?hmyfigar ba:‘r&%q%eﬁmylioang_ﬁ EBLBMy?E%!ﬁ lecﬁé’ga% Foa am no, N-
|sopropylcarbéﬁé@ﬁ&#ﬂﬁ@t&nérﬁ-Dﬁtyhsaabaﬂnweanlmm)qs deflnede in the
- substituents which aryl, shown by R, may have.
As the heterocyclic group in the dptionally
15 substituted heterocyclic group shown by-R“, mehtion is
made of, for example, 5- to l3-membered aromatic
_ heterocyclic group having one to four:hetero-atom(s)
sedected from an- oxygen atom, a sulfur atom and a
nitrogen atom; or saturated or unsaturated non-aromat;c
20 heterocyclic group.

Examples of the aromatic heterocyclic group:
include an aromatic monocyclic heterocyclic group_(é.g.
furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl,

_ thiazolyl, isothiazolyl, imidazolyl,-pyrazblyl, 1,2,3-
25 oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl,
furazanyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2, 4-triézolyl,
tetrazolyl pyridyl, pyridazinyl, pyrlmxdlnyl,
pyrazinyl, trlazlnyl), an aromatlc condensed-ring -
30 heterocyclic group {e.g. benzofu:anyl, isobenzofuranyl,
benzo[b)thienyl, indoryl, isoindoryl, 1H-indazolyl,
' benzoimidazolyl benzoxazolyl, 1, 2-benzoisoxazblyl,
benzothiazolyl, 1,2-binzoisothiazolyl, 1H- o
_ benzotrlazolyl, quinolyl, lsoqulnolyl, c1nnollnyl
35 . quinazolinyl, qulnoxallnyl, phthalazinyl,
naphthylidinyl, purinyl, pterldlnyl, carbazolyl, a-



N, N-di- [errly (ﬁgyﬁ qgar banmoyl am no (e. 9-NN - di met hyl car bargpg 93,6928
rbanoy

N, N-di et hyl ca am no, N, N 35 di pr-o28l.ear banoyl am no and
NN- di but yl car bamoyl ami no), [err]. aIkernedloxy (e g nmet hyl enedi oxy and-
- 23 - ethyl enedi oxy), [err] hydr oxyl , epoxy (- nitro, cyano,

me t | f I h di h d bar f
Al Ky oulf anoyl (e S4ERA e, PECRPRRbYFYL N B %ﬁ%@ﬁw a%rf*-“ydmrle”]

F—propylsulfanoylphEnoxahinghprppgheuhiaanngiwphéh&nmqyklefanDyI)

err] al kylsulfa = \/ Isulfano
N, N—dlpropylsulfgﬁé Pg ghﬁ- - #%ﬁg%v %hef$ﬁ% fj'il"dak I't'hio (e. é
net hyl t hi o, ethylPﬁP&anﬁhﬁﬁ}Fpﬁﬂo 1P§Bb$6b§¥%hlﬁyr¥9 Y4d+hio, sec- 10
butyl thio ang terttr y LU ?yl pbyﬁahbbopl $<a 1pyldyl s ulnidado [(15.29.

met hyl sul fi nyl, Sulfi bu
phenylsulfinyl, %?' ;Fsﬁwfg gyksg iﬁ%fﬁ§§€UI*%?qﬁééd§fhylsulfonyl
propyl sul f onyl an@]pwryﬂslhhwhyl}madGZQhbn?+eh@?r#@dzlmyi: Mmfrer of t he

substituents rang%gagbq ggagpygia§§raply g_ﬁfhggof§.4hg_ester group in
the optionally esterlfle éarb group sh own by [errﬁ mention i s nade

~of, for exanple, 8]P¥F1d6§épgéﬂkyl aryl and heterocycllc 20 groups, and
these are ofigt he sane E&aﬂpﬂgsaefdehénﬁdnahﬁumatiq heterccyclic group

include oxylanyl,'azetizinyl, oxethanyl, thiethanyl,

pyrrolidinyl; tetrahydrofuranyl, thiolanyl, piperidyl,
tetrahydropyranyl, morpholinyl, thiomorphbiinyl,
piperazinyl.
15 . The heterocyclic group may have one or more
substituents, preferably one to three substituents.
The substituents are of the same meaning as defined in
the optionally substituted aryl shown by R“.
As the substituents in the optionally substituted
20 carboxyl group shown by Q, mention is made of, for
example, alkyl, cycloalkyl, aryl, aralkyl, a
heterocyclic group. These are of the same meaning as
deflned above.
As the lower alkylenedloxy shown by Q, mentlon is
25 made of, for example, C, alkylenedioxy (e.g.
methylenedioxy, ethylenedioxy, propylenedioxy, 2,2-
dlmethylmetylenedloxy)
As the lower alkyl shown by R , . Mmention is made
. of, for example, C;, alkyl (e.g. methyl, ethyl, propyl,
30 isopropyl, butyl, t-butyl, pentyl, hexyl). -
As the optionally substituted amino group shown by
Rn, mention is made of, for example, a group of the
formula: -NR?>/R®’ wherein R’ is an optionally
substituted aryl, an optionally substituted
35 heterocycllc group; :
R®’ is hydrogen, an optlonally substltuted alkyl).



Exanpl es of the am dated carboxyl groups shown by R4 include groups shomn
by [err] Wat9s280% [err] and [err] are of_the sane neani ngPET/IRRSIODTEd

above). 25 _ As the lower alkyl Trthe |ower alkyl substituted by a
group bonded through a sulfur atom shown by R4, nentioned is made of, for
- .example, [err] alkyl such as methyl, ethyl, propyl, i-propyl, butyl,

i -butyl, s- buhd og&ﬂ!ﬁmall,lyhex;}:btdmdtbhealkkm, Eﬂae:@ﬁ@npybonded 30

through a sul f I t ef ve. The | ower
kgl in the. 19t idladt Sye1d3aidl; BBRALAELED REbEUCHERT Pt M ar oxy!
shown by R |sqgﬁ;Qﬂ%ﬁiﬂnﬁmhsmgt§§edehﬁﬁeuoaﬁglbc gsoup are ofisthmibstituents

on the lower admd n@a@img Q%vagqlggarggabgy substituted hydroxyl shown by
t he above- - 24 - nt’i oned err Ee i s, made of ,. for exanple [err]

al kyl (e.y. nethyl ASef sPﬁcﬁFbﬁfp Pi sBPwRyPY Fh%uﬁgmb%Qufﬁewt but yl)
optional | y havwiengtibn d.s4mubsbﬁt,u¢nb5eaampn;é¢dcfrcamﬁenlelgaa e.%.9. chlorine,
ararky! (ocg. MBS Benat S oY 6 i P egr%“dai‘if’“ﬁ e’o " phenyl
and napht hyl) hmp:tarchremlyll)enba\;r aggtoup dfsthet fommla._se(mqt)_eunf’r-dm hal ogeri
R G e s s o
methyl, ethyl, butyl); a group of the formula -CO-; a
group of the formula: -CONR®- in which R? is of the
same meaning as defined above; -0-; -S-; a group of the
formula: -NR¥S(O)e- in which e is 0 to 2, _Rzz is of the. (
-same meaning as defined above. :
15 Preferable example of the homo or hetero 5- to 7-
membered ring group (ring W’) in the optionally
substituted condensed-bicyclic compound conéisting of a
- homo or hetero 5- to 7-membered ring group (ring W)
and a homo or hetero 5- to 7-membered ring group (ring
20 Y’) includes a homo or hetero 5- or 6-membered ring
group, more preferably a hetero 5- or 6-membered cyclic
group. The concrete examples of the ring W' include
ring groups of the formulae:



12 aral kyl (ewmposmegssyl , phenyl et hyl and naphtyl nethyl) opti owﬂmgy@yisng 1
to 4 substituents selected from hal ogen, (e. @1 ehlorine, brom ne and
fluorine), [err] alkyl (e.g. nmethyl, ethyl and and n-propyl), [err] aryl 15
(e.g. phenyl and naphthyl), [err]" aralkyl (e.g. benzyl and phenethyl) and
nitro; [err] alkyl-carbonyl (€e.g. acetyl and propidnyl) optionally having 1

to 3 substituents selec on1forﬁ§f; [Tlogen- . chl orine,” brom ne and
fluorine), [err] alkyl [Je. et hyl ,n-prop err]

aryl (e.g. phenyl and naph$ y , [err kyl (e nzyl enyl et hyl)
and nitro; [err] aryl oxy-carbonyl (e.g. phenyl oxyca bonyl and™ -

napht hyl oxycarbonyl) optionally having 1 to 4 substituents selected ffrom
hal ogen (e.g. 525 chlorine, bromne and fluorine), [err] alkyl (e.g.

met hyl , ethyl and n- propyl) [err] aryl (e.g. phenyl and naphthyl) [err]

aral kyl (e.g. benzyl nylethy itro; aryl - bopy! (e.qg.
benzoyl and naphthylcar on ) optionall haV|ng to]4 30 tltuents
sel ected from hal ogen (e hl ori ne, ne an u rlne) al kyl

(e.g. nethyl, ethyl and n- propyl) [err] aryl (e. g phenyl and naphthyl)
[err] 12 aralkyl (e.g. benzyl and phenylethyl) and nitro; [err]
ar al kyl - car b&f yl (e.g.benzyl carbonyl and 35 phenethylcarbonyl)

optionally having 1 to ubstltu elect hal oge A.
chl ori ne, g
n/ ( - ¢
15 o
(SI
. N ENI @
H H
20 ] S
-/
N
H

Among these cyclic groups, those of the formulae .
EI@ X

30 are preferable. Further, the cyclic group of the

formula
I

25

- 35



brom ne and fluorine), [err] alkyl (e.g. nmethyl, ethyl and n-propyl), [err]
aryl (e.gwopsesss and naphthyl), -[err] 12 aral kyl (e.g. bEGTIAPISHATES :
phenet hyl) and nitro; and 5 pyranyl~ o 2f'uranyl, tri [err] alkyl) silyl
(e.g. trinethylsilyl and triethylsilyl) optionally having 1 to 4
'substituents selected from hal ogen (e.g. chlorine, bromne and fluorine), -
il ol (o pdngapisnbinnt ) Lol s, (8 8 P, 2
naphthyl), [err ar e.g. henz n n and nitro.

the hydrocarbon redi%fife B5F qﬁgﬁﬁﬁfﬁ&%VPRSrBEptgﬁtﬁgﬁglﬁyr stSthald by the
hydr ocar bon resf diheg dmwiay [err], mention is nmade of, for exanple,
saturated or unsaturated hydrocarbon residues having up to 25 15 = carbon
atoms. Exanples of theminclude allkyl (e.g. [err] alkyl such as methyl,

et hyl , pr%pyl, i sopropyl, butyl, t-But tyl and hexyl), cycl oal kyl
(e.g. [err] cycloal kyl such-as cyclqag cycl obutyl and cycl ohexyl),

al koxyal kyl (e.g. [err] [err] alKkyl such as net hoxynet hyl ,

et hoxynmet hyl , et hoxybutyl and propoxyhexyl), al kenyl (e.g. [err] alkenyl
such as vinyl, butenyl, butadi enyl and hexatrienyl), aryl (e.g. [err] aryl
such as phenylyndyani W aRAIRAMEFAE e d3thedmabkYhg(8s0aefShed aral kyl
such as benzyl, benzhydrile 25 and trityl). The optionally substituted 5
to 7 mendered aR%&-ocyclic group havi ng as a group capabl e of constituting
the ring, carbonyl phddfiexadlieorwampie oft theahbyoostdhatdrsuss uto at-om or a

group conver tifle 0y r{diPBeotiEiRY b kn tRe! Bt 2ERELIFAN N as

defined on _ )
substituted condensed-bicyclic compound consisting of a A
homo or hetero 5- to 7-membered ring group (ring W')
1% and a homo or hetero 5- to 7-membered ring'grqup (ring
~ Y') includes a homo or hetero 6-membered ring group,
more preferably a hetero 6-membered cYclic group. The
concrete examples of the ring W’ include ring groups of

the formulae:

20 s .
0 0L - o
D In U
B . H B |
25 - O ' H
' OO0 LR
o N0 . |
- - o B
30

Y R R

Among these cyclic groups, those of the formulae:



page 5, |inewgasheyopage 9, line 35 of EP-A-0520423. Exanpl es pefr/apssnor2s

ani on-form.ng groups or groups 6 convertilkl 83teo am no, shown by the
above-nentioned [err] include carboxyl, [err] al koxycarbonyl, cyano, 35
tetrazolyl, trifluoronethanesul fonic acid am do, -26- phosphoric acid
group and sul fonic acid group. As the spacer group shown by V, nention is
made of, for exanple, -(C:O)-G -0, -S, -Ng, -(CO-NH, gerr] [err] and
-CH=CH. 5 - The optionally substitut aromati ¢ hydrpcar bon residue
optionally containing a h t om and ONHi onal | y N ut ed

het er ocycl i c group, shown ring Z, s the sanme neanj ng ps defined on’
page 5, lines 38 to 44 of 0520423. %0 As t
[err] or in she optionally sypstituted aryl gshown by [err] .and [err],
mention is nade of, for exanple, nono cyclic- or condensed "pol ycycli c-
aromati ¢ hydrocarbon residues. Preferable exanple of themincludes [err]
aryl such as phenyl, naphthyl § 15

ant hryl, phenant hryl, acenapht hyl enyl
and the |ike. Anmong thes yl, 1-n NMand 2-naphthyl are nore
. preferable. The nunber of ¥ubst\ gent isjone of nore, preferably one to
" three. Exanples of the substijyuents X
" H

10 ~ o

are preferable. .
Further, the cyclic groups of the formulae:

15 ' 0 | 0 _
. - :]:TED :]:fLNH
. E 0 N
- H |
20
are more preferable.
More preferable examples of the said Y’ ring is a
ring group of the formula:
0
25
l (' Do
N
ke
30 wherein R“_is an optionally substituted hydrocarbone

s 17
residue, R

is hydrogen, or a group bonded through a
carbon atom, a nitrogen atom, oxygen atom or sulfur
atom, o is 1 or 2;

~or a ring group of the formula:



=

20 include, [err] alkyl (e.g. nethyl ethyl, propyl),. [err]: al kenyl
(e.g. vinwbosmsdoyl , 2-buetnyl), [err] :t'k%nyl (e.g. propapgylposhoeRet ynyl),
[err] cycloal kyl (e.g. cyclopropyl, cytltbutyl, cyclopentyl, cycl ohexyl),
aryl (e.g. phenyl, naphthyl), 5- to 9-nenbered aromatic 25 . heterocyclic
group having 1 to 4 hetero atons selected froma nitrogen atom an oxygen

atom and a sul fur atom (e.g. furyl, thienyl; pyrrolyl, thiazolyl,

i m dazol yl, pyrazalyl, pyridyl) 5. to Q-menbered nonaromatic heterocyclic
gr oup haV|ng l1to 4 hetero atons sel ectgd 30 froma nitrogen atom an
oxygen atom and a sul fur atom (e.g. oxjHanylR2lazeti di nyl, oxethanyl,

thi etanyl, pyrrolidinyl, tetrahydrofu yl, Nthloranyl plperidinyl,
tetrahydropyranyIL nDrphollnyI t hi oy inyl, piperazynyl), [err]

aral kyl @e.g. benzyl, phenethyl), 3 NanT™o, N nonosubstituted ami no -
(e.g. [err] alkyl am no such as nethylah}Eo, et hyl am no, propylanino), NN
- 27 - disubstituted amno [e.qg. [err] yl) am no such as dinet hyl am no,
di et hyl am no], ami di no, acyl Fe.g. [err] alkyl-carbonyl such as acetyl,

pr opi onyl , buwyeyé;n[a?rhnary axebeayh 1udbpeadbnﬂzpyhyd£GQéd,Eﬁﬁﬂky|0Xy-

5 .car bonyl rb nmonosubsti t ut ed

car banoyl [e. OEQFBng?lg E6¥%gg¥ g%@;ﬁyé oékﬁéﬁﬁQ§ﬁ anDyI '

et hyl cadfanoyl , etﬁyﬁmaigangﬁlthprbn@t@@#hbmmyt@sldmes(ﬂnnnha t ut ed
optionally substituted'hydrocarbon residues shown by

R*, R and R* include the alkyl, cycloalkyl, aryl and

aralkyl descrlbed in the foregoing. - : (
Examples of the substituents, which the said
15 hydrocarbon residues may optionally have, include those

optionally haﬁing 1l to 5 substituents selected from, |
for example,-nitfo, hydroxyl, oxo, thioxo, cyano,
carbamoyl, carboxyl, C,, alkoxy-carbonyl (e.g.
methoxycarbonyl and ethoxycarbohyl),_sulfo, halogen
20 (fluorine, chlorine, bromine and iodine), C,, alkoxy
(e.g. methoxy, ethoxy,. propoxy, isopropoxy, butoxy,
isobutoxy, 2-butoxy and t-butoxy), C,.;, aryloxy
. (e.g.phenoxy), halogeno C4 s aryl (e.g. o-, m- or p-
chlorophenoxy, and o-, m- or p-bromophenoxy), C,,

25 alkylthio (e.g. methylthio, ethylthio, n-propiothio,
isopropylthio, n-butylthio and t-butylthio), C_;;
~arylthio (e.g. phenylthio), C,, alkylsulfinyl (e.g.

methylsulfinyl and ethylsulfinyl), C,, alkylsulfonyl
(e.g. methylsulfonyl and ethylsulfonyl), amino, C,,

30 acylamino (e.g. formylamino, acetylamino and

| propylaminO),'mOno-.or di- C,_, alkylamino'(e;g.
methylamino, éthyiamino, n-propylamino,'isopropylamino,
n-butylamino, dimethylamino and diethylamino), €, acyl
(e.g.formyl, acetyl and hexanoyl), C¢.,; arylcarbonyl

35  (e.g. benzoyl), 5- or 6-membered héterocyclic groups



carbanmoyl [ ewdoshisdésdi ([err] al kyl)carbanoyl such as 10 PCT/IP95/00728
di met hyl car barmoyl , di et hyl carbanoyl ], sul fad8yl, N nmonosubstituted
sul fanoyl [e.g. N-([err] al kyl)sul fanoyl such as nethyl sul f anoyl ,

e}Eylfulr?nnyli proaylsulfannyl] N, N- di substituted sul fanoyl [e g [err]
al kyl ) sul f anoy th di |45 .
carboxyl, [err] a#& tgi(r:&?ge %E?HL;G‘E&\.@: %)Jﬁ%l?%ongltéyet hoxycar bonyF)

hydroxyl, [err] aﬁﬁéﬁﬁteé §r°ﬂePHBQ?n FRBRYT D IHEECIRR c1R8may have a
subst i t uent (e. 9. exe hlah&nlbyhaLogfna tnaéﬁyrulthdr(z ﬂunyaqxwL»,4Eerr]

al kenyl oxy (e.g. V|n C | o rr
cycl oal kyl oxy sucﬁ a %}%FS%H% cycﬁro% %lﬂf 0X ll;))i ‘ar aI %-gxy ((ge 1; C710
aral kyl oxy s@ch adsbshipezoty}, aryl xyOT e5tOX fepi®Thy-oxy) ,

mer capto, [err] a'ﬂsxs&h%qérie 9., rrsr-haftmﬁu&amw 3lp)6:t hi,@),4-

aral kylthio (e.g err th bt Ith /.t hi.o
(e.g. phenylthio, tﬁ& f vhﬂﬁ)°r[§¥Ffeé$%§$§%%3ﬁ%x§ y I d&ﬁéd?oxy

ﬁtrylened;oTy, prqp}LeoedSepy};msdylp 3€yano4-pyrrﬁazxnnnyi,lqumnmiml,

al ogen *fu orine din

the aral kyl in the ogkgéhgﬁﬁy sgggﬁa? ? b. g%% hﬁfokiggl g r? nentlon
i s made of, or eddfpueromeghydl kprifTneremethyk, o#rxfkuq%9ﬁ$ @ndy as

gte{];'{‘edpf‘gg)v”e EXAlcH oRbek i1} kxhdl,rnﬁhuese[@aéé fé letle ydEoarBY
supst i
meani ng as define rQHPFHé %ycloaixyl, cycfoalkeny SUNFES Alagh the same

group, C,.¢ alkyl (e.g. methyl, ethyl, propyl, isopropyl
and'butyl). The number of substituents ranges from 1
15 to 6, preferably 1 to 3. | _
The group bonded through a carbon atom, a nitrogen
atom, an oxygen atom or a sulfur atom shown by RY is
of the same meaning as defined above. ,
R' and R? are preferably such ones as either one
20 of them being a group of the formula:
| R’- (CH,)m-
wherein R’ is a group bonded throdgh nitrogen atom, and
m is an integer of 0 to 3 and the other one being a
group répresented by the general formulas
25 - R'%-aA-
wherein R is an optionally substituted phényl.group
and A is spacer group. '
The optionally substituted group, bonded through
nitrogen atom, shown by the above-mentioned R’ is of -
30 the same meaning as described above.
Examples of the substituents in optionally
substituted phenyl group shown by the above-mentioned
R include halogen (fluorine, chlorine, bromine and
iodine), C,; alkyl (e.g. methyl, ethyl, propyl,
35  isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl and neopentyl) optionally substituted



- 28 - substituents which the above aryl, shown by [err], may have. As the

- cycl oal kyWoa.'./zBm optionally substi tut ed c%cl oal kyl shown Bognlpesiooh2sand
[err], nmention is made of, for 5 = [err] cycloal kyl and [err]

bkcycloalkyl. The preferable exanples of t hem i ncl ude cycl ol prol yl,

cycl obutyl, cyclopentyl, -cycl ohexyl, cycloheptyl, cyclooctyl,

b Suel o122 1] ek o habgeR F*Bﬁéykﬁéﬁéfﬁ%{’[c%%%%%t Hegmige  among

t hese, cyclopeﬁpﬁl189&“89@I8hex?1k%ﬁ5 Bre haxgh @thorye PUBPEKYUEnt s
gre[of the sahrr&sespaapag adeeakyedﬁdlﬂséB@téﬁ td %Hafllw ﬁh arlﬁl shown
y [err] may hay C i onal |y
substltuted he58§88A§P¥88ngﬁ§ ghg 3 9&{ ® % FlRerdne it or

exanpl e, 5- tochlomanBer bdominenand h@dgnabyc¢¢£:qykynahhavuaggone to four

het ero at om( s)m§g§9§£ﬁgofrgg}lgﬂtgﬂg 3’%}%‘%}1& Sg‘-g‘}gﬂw %d a nitrogen -

atom or saturate unéa ydllc gr oup.
Exanpl es of t hBua¥dkhire ﬁEFePBEYEFhé°gr%@EﬁTbRﬁIkﬁhkﬂw éﬁﬂﬁ&ﬂﬂ@lNDnocycllc

het erocyclic g&eupeﬁeymthiur ¥hd hébp@utylmics |61$ta.d?i€ﬁ21 Wubstihreal v,

thiazolyl, isothiaz azol yl - oxadlazolyl

1,2, 4- oxadi azol'y !f‘g 2 ¥§°4 0513%?398|§F°’8¥u6€§%¥§ﬁneq dz‘%é’rtﬂead PIOBADL,

1,2, 4- thlﬁdlazéh9I;04;3e41tﬁLadaealk3aqxﬂ.Ggégirﬁaxmgupky lagedokyi azol yl ,
‘and propionyloxy), hydroxyl, carboxyl, C;, alkoxy-

carbonyl (e.g.methoxycarbonyl, ethoxycarbonyl and t- _
butoxycarbonyl), cyano, nitro, amido, and mono- or dl- "
CLG alkylcarbamoyl (e.g. methylcarbamoyl,
15 ethylcarbamoyl and dimethylcarbamoyl). Thé nﬁmber of

substituents ranges from 1 to 5, preferably 1 to 3.

The spacer groups shown by A is of the saﬁe
meaning as defined above. ' -

'R’ is preferably a group of the formula:

R

R?

20

25 wherein 37 is hydrogen or a group bonded through a
carbon, nitrogen, oxygen or sulfur atom, and R®,
halogen, nitro, cyano or an'optionally'substituted
allphatlc hydrocarbon reSLdue bonded through oxygen,
nitrogen or sulfur atom. o .

30 The above-mentioned optlonally subst;tuted groups
bonded through carbon, nitrogen oxygen.qr_sulfur atom,
shown by R’ are of the same meaning:as ¢éfiqed above.

Examplés of the'optionally substitﬁtéd_aliphatic
hydrocarbon residue, in the optionally substituted

35 aliphatic hydrocarbon residue'bonded through oxygen,

'nitrogen or sulfur atom shown by‘the above;ﬁentioned



tetrazolyl, mwooshsses pyridazinyl, pyrimdinyl, pyrazinyl, triBZgegsger2san
aromati ¢ condensed-ring 30 heterocycllc g zup {e.qg. benzofuranyl,

i sobenzof uranyl, benzo[b]thienyl, indoryl, isoindoryl, 1Hindazolyl,
benzoi m dazol yl, benzoxazolyl, 1,2-benzoi soxazol yl, benzot hi azol yl ,

1, 2- b|n20|soth|azo yl otr Ui |n -
cinnolinyl, 35 gu' narizugl_ |&né§:éz' uélln 4 ﬁl pht aI a2| n E kﬁ% l'idinyl,
purinyl , pterldlnylsopaﬁbﬁiolyth%u lSOQHFX%MWﬁﬁqqﬁﬂll PEPFY ea BGYXnyI,

y carbol il 21 el phsepxpzhan, pivesd "ﬁm’ﬁi’h““f‘“my'

| re anthrj
i ndol i zi nyl , g pyr r oF 58Sy Ey teg % g #wﬁgntégl d[&§8|§¥%§??%§¥¥
injdazo[l,Z- 8] pyri(dyg, cytﬂapn@ﬁyB,e#yg&ahhﬁylArnytigﬂ?nﬁﬂi epgyri dazi nyl ,
i m dazo[ 1, 2- a]pyr'g§ét8XExﬁi% h§§85954(§ élp¥iﬁgy 1a11 l 2~

1,2,4-triazol o[ 4,3 es of the non-aromatic

het er ocyclic groupmesby dblﬁi(yl grgutewbt |}Tmen}6xaﬂﬁ’ar$y'l°°tﬁﬁﬁ'ér)haﬁ;‘ho
pyrrolidinyl, tetrﬁﬁﬁﬂﬁ?i”(?”ﬁl’eﬁﬂgg*ﬁnyi*%fﬁﬁyﬂyfhgndt31 5§ﬁqgﬁaa@yL

mor pholinyl, thio I ny pi per nyl heteroCyclic
group may have oneadkompr éesgbsmetReNY s, eth@Xes AP angl PRLOEY) -

substituentsjp  Examples of the substituents, which the said

hydrocarbon group may have, inclﬁde nitro, hydroxyl,
oxo, thioxo, cyano, carbambyl, carboxyl, C,., alkoxy-
carbonyl (e.g. methoxycarbonyl and éthoxycarbonyl),
sulfo, halogen (fluorine, chlorine, bromine and

15 iodine), C,.; alkoxy (e;g; methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, s-butoxy and t-butoxy),
C,., alkylthio (e.g. methylthio, ethylthio, n- '
propylthio, isopropylthio, n-butylthio and t-
butylthio), amino, C, alkanoylamino (e.g. acetylamino

20 and propionylamino), mono- or di- Chk'alkylamino (e.g.

'~ methylamino, ethylamino, n-propylamino, isopropylamino,
n-butylamino, dimétylamino and diethYlamino), Cies
alkanoyl (e.g. formyl, acetyl and propionyl), 5- or 6-
membered heterocyclic groups containing, besides carbon

25 atoms, 1 to 4 hetero-atoms selected from oxygen, sulfur
and nitrogen, which may optionally have 1 to 4
substituents.selected'from (a) halogen (e.g. fluorine,
chlorine, bromine and iodine); and (b) C,, alkyl (e.g.
methyl, ethyl, propyl and isopropyl), as exemplified by

. 30 2- or 3-thienyl, 2- or 3-furyl, 3-, 4-.or 5-pyrazolyl,
'2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 4-
or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4~ or 5-
imidazolyl, 1,2,3- or 1,2,4-triazolyl, 1H or 2H-
tetrazolyl,.ze,-3a or 4-pyridyl, 2-, 4- or 5-pyrimidyl,-

35 3- or 4-pyridazinyl, quinolyl, isoquinolyl and indolyl,



The substituents are of the same neaning as defined in the optionally
substi t ut W ®r2405shown by [err]. As the substituents in tIRETEPOS/OMS | v
~.substituted 20 car boxyl group shown D =~ nention is nade of, for
exanpl e, alkyl, cycloalkyl, aryl, aralkyl, a heterocyclic group. These are
of the sane neaning as defined above. As the |ower alkylenedi oxy shown- by

Q nention is 2fd ¢ rpaﬁalaaakw(sxarmafﬂﬁ@féﬂeﬂk ) enedi oxy (e.g.
.nethylenedloxy, ethy ened|o>§<%y propi ened |ox¥ . d dlnethylne | enedi oxy).
B

11 As the | overtXdfiporomakt ELuokeRthy rr'é@%ﬂb*“‘??ﬁ anpl e,
[err] alkyl (ehmbsa fof thet Bubstitapyks Bengesi segmopyto dutyl, t-butyl,

pentyl, hexyl) | aIIy substituted am no group shown by [err],
mention is madénéf% qé%l%g;a%% a group of the fornul a: [err] wher ei n

[err] is & opti onaR' y Jsmmqﬁ;aﬁaédYawlgrom oft theafpymaldstit uted 35

het erocyclic group; R23' @Hh géogen an optional 'y substituted al kyl).
-30- The optionally substltufed al kyl ; optionally substituted cycloalkyl,
optional |y subdhax@idy Pydd a&nd—“&&ﬂ?é’naﬁl ¥ 8@bdtituted heterocyclic group

are of the SéﬂﬂgﬂﬂﬁﬁﬂdrylaﬂhdehIQQQ Beogfibstituted by halogen, nitro,
cyano,’ amrno, an optionally substltuted carboxyl group,
10 lower alkylenedroxy or a group of the formula: -A-R'
in which R" 1s a lower alkyl group, A is of the same
meaning as deflned above.
The aryl whlch may be substrtuted by halogen,
nitro, cyano, amino, the optlonally substltuted
15 carboxyl group, lower alkylenedroxy or the group of the
formula: -a-R'®, shown by Q’, are the of the same'
meaning as defined above. The lower alkyl group is of
the same meanlng as defined above.
Q’ is preferably an aryl which may be substituted
20 by halogen (fluorine, chlorine, bromlne, nltrogen)

Rl:!
monoaralkylamino.' The optioually substituted aralkyl
in the optionally substituted monoaralkylamino is of
the same meaniﬁg'as défined abové. The aralkyl is

is preferably an optronally.substltuted

25 preferably benzyl.
' R' is preferably optlonally substrtuted phenyl.
which is of the same meanlng as defrned -above.

The optionally substituted condensed-blcyclic

compound consisting of a homo or hetero 5- to 7-

30 membered ring group and a homo or hetero 5- to 7-
membered ring group is preferébly_a compound of the
formula (V):



5 Aswidwdngfacer group shown by the synbol "A", nenti gerispodiRem of .
fro exanple, [err] alkylene (e.g. nethyl ene39ethylene), [err] (e.g.

vi nyl ene, but adi enyl ene); a group of the formila: [err] in which cis O to
3, [err] is hydrogen, [err] alkyl (e.g. 10 met hyl, ethyl, butyl); a
group of the formula: [err] a group of the formula: -CONR22- in which [err]
Is of the sanme neani ng as defined abovef -O; -S-; a group of the 22

22 formula: *-NR S(O e- in which ¢A4s.0 2, R is_of the same neaning as
defined above. 15 Prefer Ig p;{;hé~h or hetero 5- to 7-
nmenbered ring group (ring W) in\the Qptiln FIQ subst I t‘ut ed

condensed- bi cyclic conmpound consi g a hono or hetero 5- to 7-nénbered
ring group (3ing W) and a hono or hetegQGS--to 7-menbered ring group (ring
20 Y') includes a honmo or hetero 5- dr 6-nenbered ring group, nore
preferably a hetero 5- or 6-menbergd gyclic group. The concrete exanples
of the ring W i iherin ifndufs ofR't RNA R ARche sames maandngsas

H : defined above; or a compouhd_of the formula (VII):

Rla
10 m vID
Rl9 s

wherein R'® and R" are each independently an optionally
substituted hydrocarbon residue and ring Y is of the
15 same méaning as defined above. '

The optionally substituted hydrocarbon residue
shown by R or R is the same meaning as defined
.above.

The ring'Y is preferably an optionally substituted

20 hetero 5- to 7-membered ring group except for 4-
| pyridone. More preferably, the ring.Y is a ring group
of the formula (VIII): |

0

R2! -
. > N~
25 /& . (VIII)
N0
' ézo
wherein_Rzo and R?! are of the same meaning as defined

30 above.
The ring W is preferably a ring group of the
formula (VI):

. -
1] - (VD
35 _ - R?



20 H Anong these cyclic groups, those of the fornulae 25 30  are

pr ef er abl ewo ofieB4dhrer, the cyclic group of the fornula 35 PCFIB200728S

- especially preferabl e. Nbst.preferable'e&%nple of the said Wring is that
of the formula 5 [err] wherein [err] and [err] are of the sane nmeaning as
defined 10 above. Preferable exanple of the hono or hetero 5- to 7- -

menbered ring vexgid rRINEnd R’ idrd e aild @adld heaninly bt 8dfined |
condensed- bi cycl i ¢ conpound consi sting of a hono or hetero 5- to 7-nenbered
ring group (ri X)) 15 and a honp or hetero 5- to 7-nembered ring group

(ring Y') includes Bhéarmnmrunidst 10 ,6-(TdyheqFad IYi agdgthepr $PIes Pea erably
a hetero Q-Wrg@[ffg&?(gi%%rﬂ#ﬁb Tigfgg%c&gkgneﬁgmggg'o;st he ring W
i nclude ring groups of the forrul ae’ 2 err : : _
' 5 exemplified by the following production methods 1 to
| 16. S ) _

The above-mentioned optionally substituted
condensed-bicyclic compound consisting of a homo or
hetero 5- to 7-membered ring group and a homo or hetero

10 5- to 7-membered ring group can be produced by the
‘production methods 1 to 16 or the same productioh
methods thereof. '

[Prodiction Method 1] .

In accordance with the method disclosed by K.

15  Gewald, E. Schinke and H. Bettcher, Chem. Ber., 99, 94-

- 100 (1966), an adequate ketone or aldehyde having an
active methylene (i) was allowed to react with a
cyanoacetic acid ester derivative and sulfur to convert
into a 2-aminothiophene derivative (ii). More

20 specifically, in the case of using ketone (RV#H), it
is subjected to heating under reflux together with a
cyancacetic acid ester derivative; in the presence of
acetic acid and ammonium acetate, in a proper solvent
such as toluene to give an alkylidene cyanoacetic acid

25 ester derivative, which is then heated in an adequate
solvent, for example, ethanol in the presence of sulfur
and a base to afford a 2-aminothiophene derivative
(ii). And, in the case of using aldehyde (R''=H), it
is heated in a proper solvent, for example,

30 dimethylformamide, in the presence of a cyanoacetic
acid ester derivative, sulfur and a base to give a 2-
aminothiophene derivative (ii). The compound (ii) thus
obtained is heated, in accordénce with the method
disclosed by Kuwata et al. [cf. German Patent _

35 2,435,025], with diethyl ethokyﬁethylenemalonate to
give an adduct (iii). The adduct is stirred in a



30 Anpong t heswoystisygs gr oups, those of the formul ae: - 33- [1%1(/ oBbf2s
preferable. Further, the cyclic groups of the fornulae: [err] are nore
preferable. Mre preferable exanpl es of t fe4dard v ring is a ring group of
the formula: [err] 30 wherei.n [err] is an optlonally substituted

hydr ocar bone residue, [err] is hydrogen or a group’bonded through a carbon

atom & N 10geN ASerty YA aat St § 14 Uiile QabBelofheds O e 110
a

group of the for ere 2Fe Tadh
i ndependent | y hydrzgaatican dgtBen F?h%hﬁbs?mcmﬂaédeﬁ?én@ba@%m&%mﬂe. 10

Exanpl es of the hygf agas heeseasbdyesai Padd e LRf.i @nibhy ﬁé!béilﬁy&z%slude
hydrocarbon reSIdueS Shs po%%ssxum hydroxide and sodium hydroxzide) at
5 temperatures ranging from about 10 to 70°C to give
carboxylic acid (iv). Then, the carbéxylic acid (iv)
thus obtained was subjected to ring-closure by heating
in polyphosphoric acid ester (PPE) to give a
thleno[2,3-b]pyr1dlne derivative (v). The compound (v)

10 is stirred in a solvent, which does not give '
undesirable effect on the reaction, (e.g. amides such
as dimethylformamide and dimethylacetamide), in the
presence of a halogenated aralkyl derivative and a base
(e.g. an organic base such as pyridine and .

15 triethylamine) at temperatures ranging from about 10 to
100°C to give a 4,7-dihydro-4-oxothieno[2,3-b]pyridine-
S-carboxylic acid ester derivative shown by the formula
(Ia). Then, the compound (Ia) is stirred together with
N-bromosuccinimide (NBS) in a solvent, which does not

20 give undesirable effect on the reactioh,'(e.g.
'halogenated hydrocarbons such as carbon tetrachloride
and chloroform) in the presence of «, a'- _
azobisisobutyronitrile, at temperatures ranging from
‘about 30 to 100°C to give a compound (Ib }. The

25 compound (Ib ) is stirred together with various amines
in a solvent, which does not give undesirable effect on
the reaction, (e.g. amides such as dimethylformémide
and dimethylacetamide, nitrile such as acetonitrile and
alcohols such as ethanol) in the presence of a base at

30 temperatures ranging from about 10 to 100°C to produce
‘the compound (I ). The produétion method 1 described

above is shown in Scheme 1:



[err] and Jerr |nclude the-al kyl, cycloal kyl, aryl and aral kyl descri bed
in the for 38? Exarrpl es of the substitgsents, which the per/spoifor2s

hydr ocar bon resi dues may optionally have, 1nclude those optionally having 1
to 5 substituents selected from for exanple, nitro, hydroxyl, oxo, thioxo,
cyano, carbannggh &? Qoxyl [err] al koxy-carbonyl (e.g. nethoxycarbonyl_and
et hoxycar bonyl ), fo halogen 20 (fluorine, chlorine, brom ne and

i odine), [err] al koxy (e g.. net hoxy, ethoxy, propoxy, i sopropoxy, butoxy,
i sobut oxy, 2-butoxy and t-butoxy), [err] aryloxy (e.g.phenoxy), hal ogeno
[err] aryl (e.g. o-, m or p- chlorophenoxy, and o-, m or p- bronDphenoxy)
[err] 25 al kylthio (e.qg. éythjo et hyl thi o, nproptg&hlo

i sopropyl thio, gr;butyl thio ar g 0)p;» [erré arylthio OEt

phenyl t hi o), [err}f amlRyl : et h 02kl and eth Ost,lg finyl),
[err] al kyl sul fongl (e_g. et 1 and gt ISquGHyfTT~an+ﬁer—§err]
30 acylamno (e.g. frnyla 'ndm)acetylaﬂfn IRr opyl am no), nono- or

di- [err] alkylgpno (e. ¥ hyl am no, n-propyl am no,

i sopropyl am no, n-butylam m no a di et hylam no), [err] acyl-
(e.g.fornyl, acetyl and hexa&d$t9 [err] aryIca?bonyI_35 (e.g. benzoyl),
5- or 6- nenbered het er ocyclic glﬁuﬂé - 35 - containing, ‘besides carbon
atoms, 1 to 4 hetero-atons ' : :

R - -
KOH-Eton , L0:H (
. F1v
| cmct - - N

I CO.Et

(i) - Civ)

' RT - - .R_" e
e I (N._' v Afﬁl —
v | | hhg:::L etc.
. _ R R®

X'(C"z)n

m 1) "'-Rq Base

~ DICI-Etol T

(Ib)



sel ected fromesy@ges sul fur and nitrogen, as exenplified by perf%sno728
3-thienyl, 2- or 3-furyl, 3-, 4- or 5- pyl‘aﬁéﬂy'l 2-, 4- or 5-thrazolyl, 3-,
4- or 5- 5 i sot hi azolyl, 2-, 4- or 5- oxazolyl -3-, 4- or 5- |soxazolyl,
2-, 4- or 5-imdazolyl, 1,2,3- or 1,2, 4- triazonI 1H or ZFLtetrazonI

2-, 3- or 4-pyri daslerean 4! Qs ByB¥by Bhdyk, an agﬁ - %&ﬁ'a?ﬂ'{y'm qui nol yt,

I soqui nolyl and i gy , and [eflr] haloalkyl | fI"'Uorénet hyl ,
trifluoronethyl, aﬂ #IQ6PHBVh Ilénﬂ %??Eh?%r%ﬁﬁ#ﬁm)Xaz%ﬁjhal¢gﬁme eade of
the hydrocarbon gfpu’,i ®R¢yr] 0d*kyR®, o anaainkamel ofakyk 8ama’ méyingr oup,

[err] al kyl (e. 9.s"8L et hy pr |, isopropyl and butyl). The nhunber
of substituents ra2§e2¥P$8n$T Ege aB&% B, preferably 1 to 3. The group

bonded t hro&gh a car b&‘heaa&kylagnoupogmmlm!l dnandyBeniat ofn tiie asame f ur
at om shown by Rl;le é EQedéf LYl as defined above. 1 2 Rand R
are preferably suc s as elt er one 20 of them being a group of the
formula: [err] wherei ﬁSRQhﬁslaa‘g%wpgm@qm dy i nimendgon asomadend mis

an integer of 0 bd@,3fapdekhfpléled @PouPaHEIR i PYetenRadIgnt ed by the
general formla: 2 wherein R10.is an optionally

substituted pheny gﬁ%ﬁﬁt?\ﬂdbx R h’gjl:“]o‘hpreaﬁ?é‘toﬁﬁc&néﬁl # substituted
group, bond&d th%ﬁdgﬁcﬁrbﬂogeﬁsaduﬂnhaﬂxnwlanheﬁazcahmmm-mengloaad ferr] is

of oxygen atom, a sulfur atom, a nitrogen atom) being
negatively charged. The preferable examples of the
leaving groﬁpfinclude halogen (e.g. iodine, bromine
chlorine), alkanbyloxy (e.g. acetoxy), alkylsulfonyloxy
15 (e.g. methanesulfonyloxy), alkyl-arylsulfonyloxy (e.g.
‘p~-toluenesulfonyloxy).

The halogen shown by Xa is fluorine, iodine,
chlorine, iodine. Among these, bfomine is more
preferable. '

20 [Productioh Method 2]

In substantially the same manner as in [production
Method 1], a 2-aminothiophene derivative whose 5-
position is unsubstituted (vi), which can be
synthesized by the method disclosed.by Karl Gewald [K.

25 Gewald, Chem. Ber., 98, 3571-3577 (1965); K. Gewald and
E. Schinke, Chem. Ber., 899, 2712-2715 (1966)] is
allowed to react with diethyl ethoxymethylene malonate
under heating, in accordance with the method disclosed
by Kuwata et al. [German Patent 2,435,025}, to give an

30 adduct (vii). The adduct is stirred at temperatures
ranging from about 10 to 60°C in a solvent, which does
not affect adverseiy'on the reaction, (e.g. alcohols
such as ethanol and methanol) in the presence of a
suitable base (e.g. alkali metal hydroxide such as

35 potassium hydroxide and sodium hydroxide to give
carboxylic acid (viii). The compound (viii) is



30 t he sane neani ng as descri bed above. Exanples of the substituents in
opt i onal o sssadsi t ut ed phenyl group shqwn _by the above- mranyrasabriser r |

i ncl ude hal ogen (fluorine, chlorine, bromne and iodine), [err] alkyl (e.g.
met hyl , ethyl, propyl, 35 i sopropyl, butyl, isobutyl, sec-butyl,
tert-butyL, pentyl, isopentyl and neopentyL) optionaILy.substituted . -36-
with 1 to 3 sabjgetedt basvéficosi catiohbid inthstitutien aeddtadnge), [err]

al koxy (e.g. thtgé¥eaam€x¥n Qggggxy olée% Fateleh ‘_lﬁ%‘%yu%nd i sobut oxy)

optionally subst| n at ons orine 5
chl orine,  br SHPRELQRAL| SEPHESF, t?e%?fr%@*5$t¢ﬂQ)i%?%}lﬁﬂﬁmﬁyﬁhﬁwv bythylthlo
propyl t hi o, Réppﬁw tie (I;héwtsdﬁjadtedse;@- Rihg-thosuréeréabtiiont hi o;

tylt hj d th | tituted with.1
o haPogen "ABRORRFRY: FB. PRRTBICRRECTN TR AFoee YABHoRPne) - [ ori]

aral kyl oxy (giye aothyenayz,écbipmyldmnh;ﬁennvntﬂvaxxﬁx)hydmhnyl carboxyl
[err] al koxycoﬁﬁaaaayh&c; s mbﬁa&%mer %}Mﬂ% &F:g&h]a%ap
rr Kk Icarbanoy

but oxycar bon a am do, nonQ-,
Cor 0 ot by bakbkiby Roriuat Le, F1 & holfRRA . diah doms, hos: BERsSE) - Tha
nunber . of suhdbetaehYsonatgesréacmddn1cxéLg4naﬁmae&bbuch s 3. The spacer

groups 16“0"‘“d9§{.e€h&§f8£méﬂfdé Al f@ﬁﬁé%fa%é{%‘}dfa%‘} a*l?x"%he
presence of a base, at temperatures ranglng from ‘about -
10 to 100°C, to give a 4, 7-d1hydro-4-cxoth;eno[2 3-
'b]pyridine—s-carboxylic-acid'ester"derivatiVé shown by
the formula (Ic). As the cationoid. substitution = _ (
15 reaction, mention is made of, for example,'nltratlon
(fuming nitric acid - concentrated sulfuric acid,
sodium nitrate - concentrated sulfurlc acid), acyiatlon
. (acid chloride- aluminum chloride), formylatlon
(phosphorus oxychloride - dlmethylformamlde or N- _ A
20 ‘methylformanilide) and bromination (N-bromosuccinimide,
" bromine~pyridine). The compound (Ia) is then processed
in substantlally ‘the same manner as’ lnb[Productlon
Method 1] to produce the compounds (Ib) and (I ).
The Production Method 2 is shown in Scheme 2: '



R3 is prefera®OfS@8#Soup of the formula: 20 jerr] 25 wher eiRCTRP9IS/60728
hydrogen or a group bonded through a carbon, nitrogen, oxygen or sulfur
atom and [err], halogen, nitro, cyano or an optionally substituted

al i phatic hydroca%%qg reaédue bonded t hrough oxygen, nitrogen or sul fur
~atom 30 menti oned optionally substituted groups bonded .
t hrough carbon, nitrogen oxygen or sulfur atom shown by [err] are of the
sanme neani ng as defined above. Exanples of the optionally substituted

al i phatic hydrocarbon residue, in the optionally substituted 35

al i phatic hydrocarbon residue bonggad Qﬁggygh oxygen, nitrogen or sul fur
atom shown by the ghove-nentioned [erRl i podkRIde [err] al kyfl
(e.g. nmethyl, ethyl, 13 i sopropylGo.butyl, is yl, s- butyl,mﬁqﬂ
hexyl , heptyl octyl yl, decyl, undecy|‘7dod ﬁ B ;

and pentadecyl), [err ydilleal kyl 5 (e.qg. cyclo ro q%clobutyl

cycl opentyl and.cycl ohexyl), [err] al kenyl (e.g- vrnyI gP _

met hyl al |yl , 2-buten Li 3-butenyl and 3-octenyl), [err] aIkynyI (e

et hynyl, 2-propynyl an& 3-hexynyl)and [err] al koxy €ei)g. nethoxy, ethoxy,
propoxy and butoxy). 10 . Exanples of the substituents, which the said

R — C0aH | R COGH
' C0Et > 2 NA§ﬁ/co,Et >
_ It CO:Bt I CosEt
(vi) ' '
: . ’ R’ RI' 0
RY ol ) R¢ _
R¢  X-(CH,)a. RS R? l _
R? R S RS NBS >
3- RS i N AIBN
. _ ( - etc,
(ix) _ :
' . . R R®
- (Ia)
x (C"Z)m 0

o : R -
RZ
S I . 1 n-g’
N
. 2)IC1-Etoll
o,




hydr ocar bon group may ‘have, include nitro, hydroxyl, oxo, thi.oxo,- cyano,
car banoyl| ,\WeasR8§| , Cl 4 al koxy- car bonyl (e.g. net hoxycapkeaydsoang

et hoxycar bonyl ), sul fo, hal ogen (fluorlné chlorine, brom ne and 15
iodine), [err] alkoxy (e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy,
| sobut oxy, 's-butoxy and t-butoxy), [err] alkylthio (e.g. nethylthio;
ethylthio, n- phep;inheachlsymbobyhaintherhdh&)ﬂééﬂﬂhgagﬂ hefﬁﬂ%ﬁ'th'o)

am no, [err] agkapayl amno (e.g. acetylam no 20 and propi onyl ani no),
nono- di - er rL al kyl am no (em_g net hyl ami no, ethyl am no, n-propylam no,
i sopropyl ani no [PROARELHaR ¥3thed ndl yI ami.no and diet hyl anino), [err]

al kanoyl (e.g. formyh almetcyic aawhcprdwjaraﬁ:)ve %P&sGstEE- Sfé

L ar ho
Egt grgcgtcolmg se rom oé}% Ar)?eshcﬁq‘f 388 b,;_ gr? oééﬁ 8\/\/ﬁP€ﬁt’r’r§§
optional |y havét E t%“f%%%ﬂq%rﬂ% agereetqe@e prowntapthsrbpbasgeng.
fluorine, chl aréletive otheletisn cbonfubuir) (x@ndn(a)sbibéhtabﬁiéh( %gs met hyl ,

et hyl r opyl ggg ) S exe I|f|e I enyl, 2-
or % fuPyI > ) &9 {:5 % £ ycit r&ac%{pﬂl é?oﬁyl et@ers 4Sugh
5-i sot hi azol yIas Ztetnﬁh rafuseqy @nd 1.3~—dmxane)5tosgxaeoh1yl is@toid- Or 5-

i mi dazolyd, 1, é’cfd aQ{h :.%;db Tdéﬁ.&@t)i' J('shqr Z'i‘h Betéaﬁgi% ngted :

4-pyr!dy|, 2- %g’éie formula x;E Lsagénzredqgl IyI

|squ|nonIzMﬂFFﬁﬁﬁﬁkﬁ °wn ( = t

: temperatures ranging from about 40 to 130°C in a
solvent, which does not affect adversely on the
reaction, (ethers such as tetrahydrofurénjand'l,4-

15 dioxane, aromatio hydrocarbons-such.és bénzene_and
toluene, amides such as N,N-dimethylformamide and N,N-
dlmethylacetamlde, alkylsulfoxxdes such as dimethyl
sulfoxlde), in the presence of a base (e.g. alkali

. metal carbonate such as potassium carbonate, alkali

20 metal hydride such as sodium hydride and potassium
hydride, and alkali metal alkoxide such as potassium-~

~ butoxide), to give a substituted derivative'(xiii).
The derivative (xiii) is allowed to react with an
equivalent or a little excess amount (e.g. about 1.1 to

25 = 1.5 equivalent) of a p-keto-acid ester derivative (xiv)
relative to the compound (xiii) at temperatures ranging
from 40 to 110°C in a solvent{ which does not affect
adversely on the reaction, (e.g. ethers'such as
tetrahydrofuran and 1,4-dioxane, aromatlc hydrocarbons

30 such as benzene and toluene, amides such as N,N-

'dlmethylformamlde and N N-dlmethylacetamlde, and alkyl
sulfoxide such as dimethyl sulfoxide), in the presence
of a base (e.g. alkali metal carbona;e such as
potassium carbonate, alkali metal hydride such as

35 sodium hydride and potassium hydride, and alkali metal
alkoxide such as potassium-butoxide) to give the



and [err] hatwoasigdes(e. g. difluoronethyl, hglfluoronethyl t PCTIRYY09ES8hy |
and trichl oroethyl). Nunber of the substltuents ranges fron11 to 4,
preferably 1 to 3. 5 [err] is preferably a group of the fornula:
[err] wherein pis an integer of 1 to 3; Q is aryl which may be
substituted by h&bﬁ@enndnl(twu) cyZhe, fanegoeingipogdudniain ymeshiost i3t used

car boxyl group, yhenedi oxy or a group of the fornula: [err]
in which [err] |ég§ WgrggPEhF group, A is of the: sane neaning as defined
-above, The aryl which may be substltuted by halogen nitro, cyano, am no,
the optionally substituted 15 car boxyl group, |ower al kyl enedi oxy.or the
group of the 16 fornmula: [err], shown by Q, are the of the sane neaning as
defined above. The | ower aIkyI group is of the sane neani ng as defi ned
above. Q is preferably an aryl which nay be substituted 20 by halogen
(fluorine, chlorine, bromne, nitrogen). [err] is préeferably an optionally
substituted nmonoaral kyl ami no. The optionally substituted aralkyl in the
optionally substituted nonoaral kylamno is of the same neani ng as defined
above. The aralkyl is 2.5 preferably benzyl. [err] is preferably
optionally substituted phenyl which is of the sanme nmeaning as defined
above. The optionally substituted condensed-bicyclic



conpound consisting of a hono or hetero 5- to 7- 30 menbered ring group
and a honw@9si2sdeero 5- to 7- nenbered.riga. group is prefepehipssmoredpound
of the fornmula (V): - 39 - [err] whereinring W [err], [err] -and 0 are
t he same nmeani ng as defined above; or a conpound of the fornmula (VI1): 10
[err] wherein [err] and [err] are each independently an optionally -
substituted hydrocarbon resddhtmearsd ring Y i's of the 15 sane neani ng as
defi ned above. The optionally substituted hydrocarbon resi due shown by
[err] or [err] is the sane neani ng as defined above. The ring Y is
preferably an optionally substituted 20 hetero 5- to 7-nenbered ring
group except for 4- pyridone, &bre preferably, the ring Yis aring group.
of the fornula (MI11): [err]™wherein [err] and [err] are of the sane :

meani ng as defined 30 abov The ring Wis preferably a.ring group of
the formula (VI): [err] r ' '
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- 40 - whereW@9R8405 and [err] are of the 4@ne neaning as dePCHIRSARBSe.
The conpounds (1), (Il), (V ) and their salts can be produced easily by

per se known nmethods, as 5 ' ‘exenplified by the follow ng production
-methods 1 to 16. ,The .above- rrentlo aII SUbStIIUt ed

condensed- bi cyclTEREHH SATE SIHERC ﬁ‘ﬁ'g%%f eo‘Fe?fé’t’éq £% d8finedpnpered
ring group and ahuxﬁmor hetero 10 - to 7 nmenbered ring group can be
produced by the qg to 16 or the sanme production nethods

t hereof . [Production I\/Etlhod

accordance with the rret hod di scl osed by
K. 15 Gewal d, E. ‘é‘]ﬁddﬁrlgéﬁ"l"b’ﬁer(xvthéﬁ sgErred gg-ogathen).
(1966), an adequaitﬁ I@mmralaielayxdexbessngmaunacof vieriptidadertee (i) vvas

alloned 1o Teact g it GAHIRC Unpoifi 6§$?er %4 | Y81t AUhsU 'dde

convert into a 2r am no i ophene Ivati ecl fical Iy,

in the case of MAthFi&ashadvansely; en; §h§u5FéEP%ﬂ“to(?le%tl ‘?frﬁzle"’tuqhefl ux
toget her with a 2y amartijdrofurancandr 1jdrdiekane) , i at t tempemsants of

o o’ i e EARE Bk, 8, SoPSBCE 58 4ERL ol 0000, o
heated i n ¥h ad@quﬁﬂ%;lde derivative (xvi). Then, the halogenated
derivative shown by (xii) is stirred in a solvent,
which does not affect adversely on the reaction, (e.g.
- ethers such és tetrahydrofuran and 1,4-dioxane,
aromatic hydrocarbons such as benzene and toluene,

15 amides such as N,N-dimethylformamide and N,N-
dimethylacetamide, and alkyl sulfoxides such as-
dimethyl sulfoxide), at temperatures ranging from about
40 to.130°c in the presence of a base (e.g. alkali
metal carbonate such as potassium carbonate, alkali

20 metal hydride such as sodium hydride'and potassium
hydride, and alkali metal alkoxide such as potassium-
butoxide) to give a substituted derivative (xvii). The
derivative (xvii) is allowed to react with equivalent
or a.little excess amount (e.g. 1.1 to 1.5 equivalent)

25 of a p-keto-acid ester derivative (xiv) in a solvent,
which does not affect adversely on the reaction, (e.g.
ethers such as tetrahydrofuran and 1,4-dioxane, _
aromatic hydrocarbons such as benzene and toluene,
amides such as N,N-dimethylformamide and M,N-~

30 dimethylacetamide, and alkyl sulfoxides such as
dimethyl sulfoxide), in the presehce of a base (e.g.
alkali metal carbonate such as potassium carbonate,
alkali metal hydfide such as sodium hydride and
.potassium hydride and alkali metal alkoxide such as

35 potassium-butoxide), at temperatures ranging from about
40 to 110°C, to give the compound ( Vb ). The '



solvent, for exanple, ethanol in the presence of sulfur and a base to
afford a 2%Q#sRA#MIAI ophene derivative (iiky And, in the cas®CEIPesdoTS

al dehyde [err], it is heated in a proper “solvent, for exanple, 30

di met hyl formam de, in the presence of a cyanoacetic acid ester derivative,
sul fur and a base to give a 2- am nothiophene derivative (ii). The conpound
(ii) thus obtafpEEgPingepreductiomomerhtxhoe 4 tshdwe beiseddmdi 3¢/ osed by
Kuwata et al. [cf. German Patent 35 2,435,025], with diethyl - '

et hoxymet hyl enenal onate to give an adduct (iii). The adduct is stirred in a
- 41 - solvent, which does not give undesirable effect on the reaction,
(e.g. alcohols such as. ethanol and nethanol), in the presence of a base
(e.g. alkali metal hydroxide such as potassi um hydroxi de and sodi um

- hydroxide) at 5 tenperatures ranging fromabout 10 to [err] to give
carboxylic acid (iv). Then, the carboxylic acid (iVv) thus obtained was
subjected to ring-closure by heating in pol yphosphoric acid ester (PPE) to
give a thieno[2,3-b]pyridine derivative (v). The conmpound (v) 10 is
stirred in a solvent, which does not give undesirable effect on the
reaction, (e.g. am des such as dinethylformam de and di met hyl acetam de), in
t he presence of a hal ogenated aral kyl derivative and a base (e.g. an
organi ¢ base such as pyridine and



15 tri et hyVi@PHBA0Rt t enperatures rangi Rgsfiram about 10 t o PERIRISHET2gi ve
a 4, 7-di hydro- 4- oxot hi eno[ 2, 3-b] pyri di ne- 5-carboxylic acid ester
derivative shown by the fornmula [err]. Then, the conpound (la) is stirred
together with N-bronosuccinimde (NBS) in a solvent, which does not 20
gi ve undesirabl e effect on the reaction, (e.g. hal ogenated hydrocarbons
such as carbon tetrachl oride and chloroforn) in the presence of [err]

azobi si sobutyronitrile, at tenpéF&FEPeé rangi ng fromabout 30 to [err] to
give a conmpound (Ib ). The 25 compound (Ib ) is stirred together with
various amnes in a solvent, which does not gi ve undesirable effect on the
reaction, (e.g. am des such as dinethyl formam de and di net hyl acet am de,
nitrile such as acetonitrile and;chohols such as ethanol) in the presence

of a base at 30 tenperatures r ing fromabout 10 to [err] to produce
t he conpound (I ). The producti r thod 1 described above is shown in
Schene 1: Schene 1 -43- wherédinf[err] is hydrogen or an al kyl group,

[err] is an alkyl group, Xis a Ie&ylngigroup, Xa is halogen, and [err], m

“and n are of the sanme neaning S :5
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as defined in the above. 5 The al kyl group shown by [err] and [err]
i s of theWd:2%284#8ani ng as defined above.gsxAs the | eavi ng gFSTFPEANTS by X,
mention i-s nade of, for exanple, a group which is potentially substituted
by a nucl eophilic reagent such as a 10 hydr ocar bon resi due having a
hetero atom (e, g. an oxygen atom  a sulfur atom. a nitrogen aton) being
negativel y ch¥P@&ginTRach, svebah| &seRfnphress¥re tmpaning iasy dgfdmed ncl ude
hal ogen (e.g. abesiene, brom ne chlorine), alkanoyloxy (e.g. acetoxy),

al kyl sul f onyl . (e t panesul f onyl oxy), al kyl -aryl sul f onyl oxy
(e.qg. p-tolueﬁé%ﬁ%ggﬁﬁPéx¥?Fh$§egﬁalogen shown by Xa is fluorine, iodine,

chlorine, iodine. AmpAgPrRPRET, sblivenhe VRighrdogs gfaly afifect20 .

-[NE{ ﬁdgca ;son Ngh%ﬂ-sgllg_' Bnﬁﬁhét g&&béi%ﬂ,t(@méﬁf@%ﬁw%ﬁéﬁ algh [prodgCE!fnt g
(0] , a Z-am pot.ni ene derylyatjyve 0se, o- ositiron 1 s.unsupstitute
(vi), which ckfi*58 X?ﬁf’%&?&edeﬁ{# HSERER AR o‘?’s%’f%&’d_ By "REDYEERAl d [ K.
25 Gewal d, 4€hapthBeno[ 298-bJbytidbng-31@6ox Kl i Cawildd eaeérE. Schi nke,
Chem Ber., 9 304l 968) L+ i 1£BEEE I Wi Wethyl
et hoxynet hyl e%grgrrg%gﬁgtze%%e?gh;é%%flr.%,h I N acﬂ(i:%:r J§'§%‘te avyistugttg Eg%mat hod

di scl osed by REAMEANEG: agPnt[ (BrFunlishimt Sluminuwfivdridedi @& an 30

adduct (oii). tehperaddues rangingrfromtabh@iper Adrsd* g argigigel @OM about 10

to e n Pas9-uehbardiLAReABPS, 951 AL A AU B erIak i a0t On.
shown by the formula (Ic). The said derivative is
stirred, together with a suitable oxidizing agent (e.qg.
manganese dioxide), in a proper-solvent (e.g. | ' ‘
15 dichloromethane or chloroform) at temperatures ranging
from about 10 to 80°C to give a 5-formyl derivative.
The derivative (Id) thus produced is stirred, together
~ with a Grignard'é reagent, at temperatures ranging from
about 0 to 80°C in a solvent, which does not affect
20 adversely on the reaction, (e.g. ethers such as
tetrahydrofuran and ethyl ether) to give a
corresponding secondary alcohol derivative (Ie). The
compound (Ie) is stirred, togethef with a suitable
oxidizing agent (e.g. metal oxide such as manganese
25 dioxide), in a proper solvent (e.g. halogenated
hydrocarbons such as dichloromethane and chloroform) at
temperatures ranging from about 10 to 80°C to give a 5-
carbonyl derivative (If). The foregoing production
method 5 is shown in Scheme 5:



such as et hafg) ospRshsTEL hanol') in the presence of a suitable Ragapsfooshs
al kali netal hyéroxide such as 35 ,potaséiﬂﬂrwdroxide and sodi um

hydroxi de to gi've carboxylic acid (viii). The conpound (viii) is 44
subjected to various cationoid substitution reactions and, depending on
cases, to a suit ddnenhdge of functional groups to introduce the .
substituent shown by 2 [err], which is then subjected to ring-closure

reaction 5 under heating-in pol yphosphoric acid-ester (PPE) to give a
t hi eno[ 2, 3-b] pyri di ne derivative (ix). The conpound (ix) is stirred
together with a hal ogenated -- aral kyl derivative in a solvent, which does

not affect adversely on the reaction, (e.g. am des such as 10

di et hyl f or mam de and di nmet hyl acetam de), in the presence of a base, at
tenperatures ranging fromabout 10 to [err], to give a

4, 7- di hydr o- 4- oxot hi eno[ 2, 3- b] pyri di ne-5-carboxylic acid ester derivative

shown by the formula (la). As the cationdid.substitution 15 reaction, .
mention is nade of, fo xanple, nitratiom (fumng nitric acid -
concentrated sulfuric a M sodiumnitrai¢ - concentrated sulfuric acid),
acyl -ation (actd chloridg fal um num chl geijde), fornyl ation (phosphorus

oxychl oride - dinethylf m de or N- Zga' met.hyl formani | i de)” and
brmﬁnmion(NJxomBuc@@imde, -
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broni ne-pyridine).” The conpound [err] is then processed in substantial

the same MAPRAS4S in (Production Methodsgl]. to produce  t hePCmosoords (| b
and (1 ). The Production Method 2 is shown in Schene 2: - Scheme 2 -
- - wherein each synbol has the same neaning as defined above. [Production
Met hod 3] An alantqic @pld derivative (x) is stirred at 5 . tenperatures

rangi ng from ¥B§FEI80 Rt o ise hyprosgabrer rapitiuan auii oehentsymbdls excess
anount of trla&@s@EthéeBaheVﬂeéﬁﬂnghssC@@f&“gﬁi439 d N a solvent which does

t ad I ffe 0 ere et hers such as tetrahydrofuran
Bnd 1oad: oxane) tang; HruacRERBh; BRatfud sitren gk e Riadeve (1)

Then, a.hal ogedatbe demevaeanenghaamtb? hj’drcfcﬂi’ﬁ‘ﬂﬂrﬁlz(éﬁﬂd)uel V\%nstﬁh%r ed att
t er at gres f ol.ven i ch_does no
A Toot - atver ool PLRPL BEBLE DY L6Ha LBy SUEdw L thibe® LR, by BB bR and 1, 4-

15  di oxaneF \élf"al’rﬁt FE°H9dPlSc‘é§‘%o%%°‘§%rc¢ﬁ%%fM®e and tol uene, anides

such as N, N-di peblyttoofiametrod@nsly N, N- di net hyl acet am de, al kyl sul f oxi des
such as dlnethyl

y
)
46 -

4,7~ Dlhydro-4—oxoth1eno[2 3-b]pyr1d1ne-5-
carboxylic acid ester derivative (Id') is stirred at

10 temperatures ranging f:qm about 10 to 100°C, together
with an aluminum amide derivative previouely produced
from a proper aluminum reagent [(e.g. trimethyl
aluminum and diisobﬁtyl aluminum hydride (DIBAL)j.and' _

. amine in a'sﬁitable solvent, which does not affect (

15 - adversely on the reaction, (e.g. halogenated
hydrocarbons such aS'dichloromethane'and.ethers such as
tetrahydrofuran, ethyl ether and dioxane), to give a |
4,7-dihydro—4-oxothieno[2,3-b]pyridine-s-carboxylic
acid amide derivative (Ia”). The said derivative (Ia”)

20 is stirred, together with a Grignard‘s reagent, in a
proper solvent, which does not affect advefsely on the
reaction, (e.g. tetrahydrofuran and eth?l ether) at
temperatures ranging from about -78°C to 80°C to give a
corresponding ketone derivative (If). The foregoing

25 production method 6 is shown in Scheme 6:
Scheme 6 '



sul foxi de), b dssgar €esence of a base (e.g._alkali metal car rapeseumh as
pot assi um car bonate, al kali 20 net al ﬁyé?iae such as sodi um hydri de and
pot assi um hydri de, and al kali netal al koxi de such as potassi um butoxide),
to give a substituted derivative (xiii). The derivative (xiii) is allowed
to react wth an equival ent Pr a little excess anmount (e.g. about 1.1 to 25

1.5 equivalent) of g-[err]-keto-aedd ester derivative (xiy relative to the
co_rrpound (xiii) at toppe X :

ging from 40 tRi_[err] Jq_acggvgit,
whi ch does not affect on t heR¥’@d%Hi on, (970 @

t et rahydrof uran ang: ONgITIEYRsar onat prg AFy‘d?ocar o)

benzene and_t ol uene, ;in‘i des, jsych as N, N- di net hyIRfor

N, N- di et hylsacet am de, and (a

t he presence of a base (e.g.

4

netal carbonate such as

carbonate, alkali netal hydrid as 35 sodi um'hydrid pot assi um
hydri de, and al kali netal algkoxi de s fch as pot assi um but oxi, oNgkve t he
47 conpound [err]. The foregoing production nethod 3 is fown i n Schene 3: _
Schenme 3 (Ia') (Ia"")

10 '

R!'*NgXa
15 _ or R''Li

20

an

wherein R* is alkyl or aryl; R” and R* are each
hydrogen or hydrocarbon residue; and other symbols are
25 of the same meaning as defined above. '
The alkyl and aryl shown by the above R® are of
the same meaning as defined above.
The hydrocarbon residue shown by the above RY and
' R® has the same meaning as the hydrocarbon residue in
30 the-carbonyl group optionally substituted with
| hydrocarbon residue shown by the above R®.
[Production Method 7]
In a proper solvént, which does not affect
adversely on the reaction, (e.g. halogenated
35 hydrocarbons such as dichloromethane; ethers such as
tetrahydrofuran, ethyl ether and dioxane; and



49 wherein each synbol is of the sanme neaning as defined above. [Production
Met hod 4] MWI¥28MSne derivative (xv) is stirred, together Spcriypdkibgizs

equi val ent or an excess anount -of tri pﬁ'o}gflen‘e relative to the conpound
(xv), in a solvent, which does not affect adversely on the reaction, (e.g.
et hers such as tetrahydrofuran and 1,4-di oxane), at tenperatures ranging

fl__[]om abﬁut h3P pgrr[i.dlin]e)Loggnvg-dnhyﬁfd_%ghyd#%wﬂ 'ﬂ&ﬂ%ré-io}/[azt,is"-e I(xvi ).
en, the halo deri,varLv . ij ). is stirred in'a solvent,
whi ch does not gg??%ergglggvgrg}el% Sggbf%gl‘r'%a&?%nfs (FiFres ragetdeah as
t et r ahydr of ur aWiiRda1suigabienbalogenating ergemnt heng .S whionylbenzene and
t ol uene, 15 RAlbeed8eSHAR i f a] _

e ARyl et ROyl IR W nnberpsorss) o

di met hyl aget am _de, .and_al kyl . sul f oxj des “such as-,
t enper at uPes r ARYPHGS FORPABBOTE 4D O 897G &% Give & dsdmce of a base (e.g.
al-kali netal cdibpdacthiend[2s3pb)prsidine wrnwidrEyvatlivel i(139. rret al
hydride such agasQdisEpypydivde t | hydrj de _and_ al kali net al
al koxi de such ag,got“ ssiﬁﬁ{'-{, u{%gfdig%) %S%%He, Ba@%;dueg:gx[elr:[ We&8 Berivative
(xvii). The defRISEPVR® PUG1PIPRLLiF |%RAgento ridad@ PNoPercgailvansat or a
little excess witbchtd¢esgnotl.dffect . fivspdely & khd5reactiodt, (e.q.
[err]-kejg-acidefSLErs %'gétﬁé/t?ra(ﬁ(fragofur}a% Sa%dveér%%YI ether; and
: ami;les such as dimethylformamide) to give a
corresponding S5-substituted derivative (I h). The above
production method 7 is shown in Scheme 7: .



whi ch does nowadsi>seis adversely on the rea_ct'apon_, (e.g. ethers pganiposichrs

t etrahydrofuran and 1, 4-di oxane, aronaticlnﬁrocarbons such as benzene and

t ol uene, am des such as N, N-di net hyl formam de and M N- 30

di met hyl acet am-+de, and al kyl sul foxi des such as di nethyl sulfoxide), in the
presence of a base (e.g. alkali netal carbonate such as potassium I

carbonate, alkali netal hyﬁFPﬂ@esﬂch as sodi um hydri de and potassi um

hydri de and al kali metal al koxi de such as 35 pot assi um but oxi de), at
tenperatures ranging fromabout 40 to [err], to give the conpound ( Vb ).
The foregoi ng production nethod 4 is shown by Schene 4: Schene 4 -

52 - wherein each synbol is of thefsane neaning as defined above.

[ Producti on Method 5] In a proper solvent, which does not affect 5
adversely on the reaction, (e.g. effhers such as tetrahydrofuran, ethyl
et her and di oxane), 4, 7-di hydro- C
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4- oxot hi eno 2, 3-b] pyridi ne-5-carboxylic acid ester derivative [err] is
stirred togmodmsaosni th a suitable reducing agent (e.g. |ithecropasepzgrum
hydri de) at 10 t emperatures rangi ng- ft%mm about 0 to [err] to give a

4, 7-di hydro-t hi eno[ 2, 3-b] pyri di ne-4-one derivative shown by the fornula
[err]. The said derivative is stirred, together with a suitabl e oxidizing

agent (e.g. nmgaease xdi @xi de) eakd £BREY ‘g0 n &

di chl or onet hane]%r chl orof orm egt ?gnﬁera?urgsi%lg%iéléﬁ%%iﬁ)mduta 10 to :
[err] to give RS oATP™ 8&r Ay REFTEISHH AR PREIPRELYY Substitutesduced is
stirred, togemigh hydrogaGbognaediduegagndt othér t eymissld WS dARGeNg from

about 0 to [ergalne he@nifyVes! ce¥ihel dR&9eN0t affect 20 adversely on the
reaction, (e.g. ethers_su tetrah dro?uran and ethyl ether) to give a

cor r espordi ng secoﬁ&aweaﬁ'géﬁgf‘gdgf‘?\? tFhevn | Ry they@Raymdkind (le) is
stirred, togemeartiwnt hsamadet alfl, efoxi ekample AUPrdugs hadiiyal oxi de such as
e s none SpeeREdTh, chreAoREE0GEs 38 LS L iy 0 RRTR A

rangi ng from &58gent0(Le9} ekhf hpdyroarbon.-residushawiag watiererpH ). The
foregoi ng prodohi 9Rtieh8gdtiveSes8O¥RiE CRORAIE /g, oxyge™® 5

10 atom,sulfur atom and nitrogen atom) shown by the
above 'YR“]. More specifically, for example,
aralkyldxy (e.g. acetoxy), alkylsulfonyloxy (e.qg.
methanesulfonyloxy) and alkyl-aryl Sulfonyloxy (e.g. p- "
toluenesulfonyloxy) are mentioned.

15 The hydrocarbon residue in the nitrogen atom
optionally substituted with hydrocarbon residue
mentioned above has the same meaning as defined in
reference to the hydrocarbon residue in the carbonyl
group optionally substituted with hYdrocarbon residue

20 shown by the above-mentioned R'.

[Production Method 8] |

' In a proper solvent, which does not affect
adversely on the reaction, (e.g. ethers such as
tetrahydrofuran, ethyl ether and dioxane; and

25 pyridine), 4,7-dihydro-5-formjlthieno[2,3-b]pyridine-4-
one derivative (Ih) is stirred together with a suitable
Wittig reagent at temperatures ranging from about 0 to
100°C to give a 4,7-dihydrothieno[2,3-b]pyridine—4-6né
derivative (Ij). The said defivative'(Ij) is stirred

30 at temperatures ranging from about lo'to 100°C together
with a suitable reducing reagent [e.g. hydrogenation
using, in hydrogen streams, a catalyst (e.g. palladium-

~carbon catalyst)] in a proper solvent, which does not

_ affect adversely on the reaction (e.g. alcohols such as

35 ethyl alcohol, esters such as acetic acid ethyl ester,
ethers such as tetrahydrofuran, ethyl ether and '



54 wherei n [ avopsegofydr ocar bon resi due, anggother synbol s ar BCDIPISH@728 ane
meani ng as defined above. The hydrocarbon residue shown by the above [err]
is of the same neaning as the hydrocarbon residue in the 5 car bonyl
group optionally substituted with hydrocarbon residue shown by the
above- descri bed [ @iRpthybformanidea) \ER Hive)a corresponding 5- -
?,7-%1hydroj4-OéohhbgﬁﬂﬁﬁtadbaainQtﬂﬁe5(prutxﬂﬁdiabﬁ?a @r%ghggiﬁgrirative
err] is stirre tenp us es, rom.about 10 to [err],
together with an %%ﬁr}hgﬁuﬁn 5%%6%r£€a§%€%%;%vi ousl'y produced from a
proper al uni num ré&eheme B(e.g. trinethyl alum num and diisobutyl aluninum
hydride (DI BAL)] and am ne in a suitable solvent, which does not affect 15
adversely on the reaction, ( l.g.ohalogenated hydr ocar bons such as
di chl or onet hane andlgthers sych ‘ﬁ tetrahydrofuran, ethyl ether and.
di oxane), to give a 4\=dil x*oxot hi eno[ 2, 3-b]Ryri di nely- caedydXyl i c
acid am de derivative e sai d ydedilpVirak Vign (| 2t [
together with a Gi gré 2 5, I T agproper soly
af fect adversely on the reactjion, (e.g. tetrahydr&ura
t enper at uregorangi ng from abo A®Kr] to [err] to give a gqnresponding
ket one derivative (If). The forg 25 production neth shown in
Schene 6: Schene 6° '

does not _
VI ether) at

R? " ps
(1) 15
15
. 0
RY wyendE.
20  catalytic R30
reduction R? B o
(Q-
25 ) R? RH
(1k)
wherein R?® and R* are each hydrogen or hydrocarbon
30 residue, and other symbols are of the same meaning as
defined above.

The hydrocarbon residue shown by the above-
mentioned R® and R* has the same meaning as the
hydrocarbon residue in the carbonyl group optionally

35 substituted with the hydrocarbon residue shown by the

. [
above-mentioned R.



pyridine), a 4,7-dihydro-5-hydroxynethylthieno[2, 3- b]pyridine-4-one
derivati V¥OP&R84p5i s stirred together w h a-sui t abl e hal oB€RAPISHE728eagent
(e.g. thionyl chloride and methanesul fo gl'chloride) at tenperatures 5
rangi ng fromabout- O to [err] to give a 4,7- dihydrothieno[?2, 3-b]pyridine
one derivative [err]. The said derivative (lg) is stirred, together wth a
sui tabl e nucl pppbdbtticeagethodi ) a proper solvent, which does not affect

cthyl other: and abhdhoBRRRE HO LI n T A Pl 285522 Corr espondi ng
5-subst i t ut edadreersely ven (thg  reRrt o o rdod @hhieds suchods7 is shown in
Schenme 7: Bt BEhpdPofuran ShdhBicidhe§ drid AlcRRvW1BIsAEAURs &thylan
oxygen afom 2, sl L4, 3 oMLl ndh i d ST YL BB Y asyasELt uted:
cérboxYlic acid ester derivative (Ia)' is subjected to
hydrolyéis under stirring at temperatures ranging from
about 10 to 100°C by adding an acid (e.g. inorganic
acid such as hydrochloric acid) or an alkaline:aqueoué
10 solution (e.g. 1-4N agqueous solution of alkali metal
' hydroxide such as sodium hydroxide, potassium hydroxide
and lithium hydroxide). The resulting S5-carboxylic
acid derivative is heated at temperatures ranging from
about 50 to 200°C in a proper solvent, which does not
15 affect adversély on the reaction, to give a
corresponding decarboxylated derivative (In). The
foregoing production method 9 is shown by Scheme 9:



w t h hydrocarworsessdue, and ot her synbols are of the sanme npediypesafs
defi ned above:5 . As the | eaving grbug;sﬁomn by the above X,
mention is nade of, for exanple, groups readily susceptible to substitution
reaction by a nucleophilic reagent [e.g. the hydrocarbon residue having a
hetero- atomw th negative electric charge (e.g: oxygen 10 atom sul fur .
atom and nitrogen atom siawikensy st he above [err]. Mre specifically, for
exanpl e, aral kyloxy (e.g. acetoxy), alkylsulfonyloxy (e.gqg. '

met hanesul f onyl oxy) and al kyl--aryl sul fonyloxy (e.g. p- toluenesulfonyl oxy)
are nentioned. 15 The hydrocarbon residue in the nitrogen atom
optionally substituted with hydrocdrbon residue nentioned above has the
sanme neaning as defined in referende to the hydrocarbon residue in the
carbonyl group optionally substitutjed with hydrocarbon resi due 20 shown
by the above-nentioned [err]. [Production Method 8] |Ih a proper solvent,
whi ch does not affect adversely dn|the reaction, (e.g. ethers such as

t etrahydrof uran, ethyl ether and&iloxane; and 25 pyri di ne), o

4, 7-di hydro-5-fornyl thieno[ 2, 3-b] pyri dijae-4- one derivative (I'h) is stirred
together with a suitable Wttig reagest |at tenperatures rangi ng from about
Oto[err] to give a 4,7-di hydrothieno 3-b] pyridi ne-4-one derivative

[err]. The said derivative [err]3is stiyred 30 at tenperatures ranging
fromabout 10 to [err] together itHa suitable reducing reagent [e.qg.
hydr ogenat i on __ A
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using, in hydrogen streans, a catalyst (e.g. palladium carbon catalyst)]
in a propwo$2B48nt , whi ch does not affect adversely on t lreTryeesxorsn (e. g.
al cohol s such as 35 et hyl aIcohoI,'éé?er such as acetic acid ethyl
ester, ethers such as tetrahydrofuran, ethyl ether and 59

di net hyl f ormam de) to give a corresponding 5- substituted derivative [err].

The above progtekedfi BREROSYSbOLE SHYE thle EdI OnetniPENQEE a8 £3nkqr ]
wherein [err]agnd [err] are each hydrogen or hydrocarbon 30 resi due, and

ot her synbol s PES6f the sane meani ng as defined above. The hydrocarbon
resi due shown{Byodhetipov¥ethedtl®hed R29 and R30 has the sane neani ng as

t he hydrocar bon regggygihgui@@ﬁ%@mﬁmm%@@éﬂiﬁéive substituted "

wi th the_hydrocarbon_ resi own by the above-nentione -60-
[ Product Pon Method 8fe| 82 (feptYathi®ehtl) Wi PrRuSeRobYaf £oEt

example, the following method A or B.'

1. Method A: The 2-aminothiophené derivative (ii)
produced by the method described in Production Method 1
or a salt thereof is allowed to react with an

10 isocyanate derivative. The isocyanate derivative is
exemplified by derivatives represented by the formula,
R'’-NCO (wherein R' is of the samé_meaning as defined
above). The reaction of the compound (ii) or a salt (
thereof with the isocyanate derivative is conducted in B

15 an solvent which does not adversely affect on the
reaction (e.g. tetrahydrofuran, pyridine, dioxane,

' benzene, dichloromethane, 1,2-dichloroethane, toluene,
xylene) at temperatures ranging from about 15 to about
130°C. The isocyanate derivative is employed in an

20 amount of about 1 to 5 equivalents, preferably about
1.1 to 2.5 equivalents, relative to 1 equivalent of the
compound (ii). The reaction time ranges from several
hours to several days, preferably from about 15 minutes
to about two days.

25 2. Method B: Amine [e.g. a compound represented by the
formula R'’-NH, (wherein R' is of the same meaning as
defined ébo?e)] is subjected to addition reaction to an
isocyanate derivative produced by allowing a . 2-
aminothiophene derivative (ii) or a salt thereof to

30 react witﬁ phosgene or an equivalent compound thereof
[e.g. diphosgene such as bis(trichloromethyl)carbonate,
triphosgene such as trichloromethylchloroformatej. The
reaction of the compound (ii) or a salt thereof with
phosgene or an equivalent compound thereof is conducted

35 in a solvent which does not affect adverseiy on the
reaction (e.g. dioxane, tetrahydrofuran, benzene,



adversely on tion, (e.g. ethers such as tetrahydrofur
di oxane: and& Sspdafst O Lo 9 yl B al@bhol). PEr/Yin0728

4, 7- di hydr o- 4- oxot hi eno[ 2, 3- b] pyri di ne-5- carboxylic acid ester derivative
[err] is subjected to hydrolysis under stirring at.tenperatures ranging

from about 10 t0.§5¥uga E§y¥%n@9 ﬁnzaﬁh@hﬁ§68eth29%ga@ﬁfof&f&&ﬁt{Jﬁu aqueods

- hydrochl oric acid I e “dque Gtron
sol ution of aIkaneWﬁﬂﬁﬁtqﬁﬁiwﬁéﬂﬁénguéﬁ°&sa§86Fuﬂ9h?ﬁrb&@d% Rhesgsanem

hydroxi de and | i tdx wh hasirioaide) cHﬂ'@oﬁ.xﬁﬂUEhélﬁﬁo5 L9T HAXYbyéd al thn
derivative is he% é#ﬁg 455 rat SaS?p fggnbab Hgvaf)%ﬁé[err] in a
ect ]

proper solvent, wh does dverse 'eaction, to

give a corr@pon(ﬁ#ﬁ;‘»m(ﬁmﬂatﬁ@d’uﬁepl vatpvé. Ll aquivgbeny)y egdhey
production nmet hodr&hds o A ¥afee@ @ rdm seveeheMifutes -6 - séﬁﬂ:ﬁ.‘aﬂ n each

synbol is of the ane nea flne Productio od 10]

Starting fromth aéfsa’m%ryrﬁ%ﬁig Fg’gf‘gvggSmgnuf??) © gg:o

derivative (I1) wbsyqu(uﬂh@edduytxbnrrenaﬁpba,ofheminelxsm¢gpdnnﬂadiih(ﬂ' B.
solvent which does not affect adversely on the reaction

10 (e.g. pyridine, tetrahydrofuran, dioxane, benzene,
dichloromethane, 1,2-dichloroethane, tolﬁene, xylene)
at temperatures ranging from about 15 to 130°C. Amine
is employed in an amount ranging from about 1 to 5
equivalents, preferably from about 1.1 to 3

15 equivalents. The reaction time ranges from several
minutes to several days, preferably from about 15
minutes to about two days.

The compound (XV) or a salt thereof thus produced.
is processed with a base to cause ring-closure reaction

20 to thereby produce a thieno [2,3-d] pyrimidine
derivative (XVI). The ring-closure reaction is
conductéd in a solvent which does not affect adversely
on the reaction. The solvent is exemplified by
alcohols such as methanol, ethanol of propanol, and

25 ethers such as dioxane or tetrahydrofurarn.

As the base, use is made of, for example, an
alkali metal alkoxide such as sodium methylate, sodium
ethylate or sodium isopropoxide, and an alkali metal

. hydride such as sodium hydride. '

30 The amount of the base to be employed'ranges from
1 to 5 equivalents, preferably from about 1.5 to 3
equivalents, relative to 1 equivalent of the compound
(XV). _ .

The reaction temperature ranges from about 10°C to

35 the boiling point of the solvent then employed,

) preferably from about 25°C to the boiling point of the



1. Method A1 The 2-am not hi ophene derivative (ii) produced by the nmethod
descri bedwigysBggducti on Method 1 or a sg%t thereof is all QeggpbdposRact W th
an 10 i socyanat e derivative. The TsOCyanate derivative is exenplified
by derivatives represented by the fornula, [err] (wherein R12 is of the
same neani ng as defined above). The reaction of the compound (ii) or a- sal t
thereof with &bﬁveﬁﬂcmmat@nﬂm éaa,tlve is conducted in 15  an sol vent

whi ch does not ady, e Cl,. QL the rea tion t etrahydr of uran,

pyri di ne, di oxane, éeniiée(ancgglo o cf%é"tgegn rop fgﬁﬁgﬁﬂ'o?"b‘é? H&HetCt ol uene,
xyl ene) at té@ﬁ%ﬂhr@ﬁar@ﬁ%@ﬁm fron absuttolabmunuf-esr!:o i

|socyanate deddy@tive is enployed in an 20 anount .of about 1 to 5
- equival g pref abI about ui.valents, relative to-1
equi val e t of thee@b clﬂ?d’u(nﬂ %beﬁhgnudegc P&ﬁg?f’ﬁﬁe?aﬁﬁ% ¥+ om sever al

hours to seved%nmaefe e ei‘la-bizgedf.r dm ZheupréSencaucfsatbasdo(e.d o daye
25 2. Met rm &g a‘imaq:a[s% Guch @%mﬂalhapaeseﬂséh ahiffef Orjla [err]
(wherein [eré S of q*]scg,cne nmeani ng 23 g g |.S subjected to
addition rea ?ﬁl‘ﬁf‘taﬁ’ 8%%e SFtvé BPEABLEBY R owing a 2-
am not hi opherleemzmmt(e/@ (|a|n91d@s sugchl ast demeohyﬂ.ﬁoﬂﬂanu.de eact with -

phosge Sitarfi@ioung 5%5%0&0[ eogioébeh%a%w &8

bis(tric Ioro 'ﬁ¥ carbonate trip %Ene such
trichl or omet hi/TE HARA] 'WWé'& Flbﬁeoﬁefhﬁatbﬁ‘bo%h i) or a salt
t her eof Wwith gulmsgpentdy athesiaid eompoanioydla) hes estitgedonducted 35
in a solvent %&hé&oﬁﬁﬁok %go?a%guég\iﬁg.ﬁlihe ?ﬁBéS] J.n a solvent
which does not affect adversely on the reaction (e g - ‘
15 halogenated hydrocarbons such as carbon tetrachloride
or chloroform), in the presence of o, o'~
azobisisobutyronitrile, to thereby produoe'the compound
(IIb). Further, the said compound is stirred together
with various amlnes, 1n the presence of a base, in a
20 solvent which doés not affect adversely on the reaction
(e.g. amides such as dzmethylformamlde or |
dimethylacetamide, nltrlles such as acetonxtrlle,
~alcohols such as ethanol), at temperatures.ranglng from
about 10 to 100°C, to thereby produce the compound
25 (II). When necessary,the said compound is made into a
corresponding salt with a suitable acid (e.g.
hydrochloric acid or oxalic acid).
The foregoing Production Method 10 is shown by
Scheme 10:



reaction (e.g. dioxane, tetrahydrofuran, benzene, - 63 - toluene,

xyl ene, 1, 2- dWeles28488t hane, chl oroforn) at ggnperatures rangi pgTipepomgout
40 to [err]. Phosgene or an equival ent conpound thereof is enployed in an
-amount ranging fromabout 0.5:to 2 equivalents, 5 .- .preferably from about
0.9 to 1.1 equivalent). The reaction tine ranges from several mnutes to.
- several days, preferably fromabout 15 m nutes to about two days. The
addition reaction of aschemesl@onducted in a solvent which does not affect
adversely on the reaction 10 - (e.g. pyridine, tetrahydrofuran, dioxane,
benzene, dichl oronethane, 1, 2-dichloroethane, toluene, xylene) at
tenperatures ranging fromabout 15 to [err]. "Amne is enployed in an anount
ranging fromabout 1 to 5 equivalents, prefegvably fromabout 1.1 to 3 15 -
equi val ents. The reacti onfti me ranges from|several mnutes to several
days, preferably from aboutf 15 m nutes to alout two days. The conpound (XV)
or a salt thereof thus prodquced.is processed wth a base to cause
ring-closure reaction 20 =~|«to thereby prodyge a thieno [2,3-d] pyrinidine
derivative (XVI). The ring-glosure reacti off |@s conducted in a sol vent which -
does not affect adversel y«pa the reaction.z ge solvent is exenplified by
al cohol s such as met hanol Z|{®t hanol or propanpdl, and
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25 et hers such as di oxane or tetrahydrofuran. As the base, use is nmade
of, for eW&AN28405an al kali netal al koxi gg such as sodi um PETHFIVOERS sodi um
ethyl ate or sodium i sopropoxide, and an al kali netal hydride such as sodi um
hydri de. 30 - The amount of the base to be enployed ranges from1l to
5 equival ents referably from about o 3 equivalents, relative to-1

.5 to )
equi val ent of‘mf‘,%ﬁe%nﬁ) FLERAL %@éé’zﬂﬁ i5e Spgeingupe defigmedf rom about
[err] to 35 abowe.boiling point of the solvent then enployed, preferably

from about [efplod@ctién Dabdnd POj nt of the - 64 - solvent then
enpl oyed. The reaction tj'ne ranges from several mnutes to several days,

preferably from abbif aBRR ARWP (f Aw? @jothiophene degrivabipeund (XVI)
and a habogengteili predk yproesdteat i (e qar Boat)i,r whdchi wabhetpeeegpcenof a base

Whi ch docs. noteSpPERfeS bl S bt We o, BARbhaFhIZer BT SidReue
di met hyl f or meR®Bler 0139403 @H%?thwaamgamt@@;r,ﬂaprasbatmgghg@ PErM], to
produce a 2, inslkaxDili e[ 3-[rapy.r ivdtdi ng 3jenisli Ye9¢b) ) amSgsequent | y,
the said comguad{] ! Aoddriidd ith W91 05entbd NeBioTRRUCSLIVTT de (NBS)
10 in the presence of a base, in a solvent which does not
affect adversely on the reaction (e.g. amides such as
dimethylformamide or dimethylacetamide) at temperatures
ranging from about 0 to 100°C to give a derivative
(xviii), which was stirred'together with a suitable (
15 salt (e.g. lithium iodide) in a suitable solvent (e.g.
acetone or methyl ethyl ketone) to give a derivétive
(xix), which was subjected to substitution reaction
with a suitable amine (e.g. ammonia) to give a
derivative (xx), which was stirred in a solvent which
20 does not affect adversely on the reaction (e.g.
toluene, dimethylformamide, dimethylacetamide, methanol
or ethanol), when necessary in the presence of a
suitable catalyst (e.g. sodium ethoxide or
toluenesulfonic acid) at temperatures ranging from
25 about 30 to 120°C, to cause dehydro-cy;lizatioh to
theréby produce a derivative (VIIa). The said compoﬁnd
was stirred, together with a halogenated aralkyl '
derivative, in the presence of a. base (e.g. organic
bases including-potassium'carbonate, pyridine and
30 ttiethylamine), in a solvent which does not affect
~adversely on the reaction (e.g. amides including
dimethylformamide and dimethylacetamide), at
temperatures ranging from about 10 to 100°C to give a
2-oxothieno [2,3-e] azepine derivative (VIIb).
35 Subsequently, the said compound (VIIb) was stirred
. together with N-bromosuccinimide (NBS) in a solvent



whi ch does not affect adversely on the reaction (e.g. 15 hal ogenat ed
hydr ocar bons wiaisssass car bon t.etrachl ori de ; chloroforn) | N ROTIPRS/EB3IZSNC e
of [err] azob|5|sobutyron|trlle to thereby’ produce the compound (11Db).
Further, the said conpound is stirred together with various am nes, in the
" presence of a-base, in a 20 sol vent which does not affect adversely on-

the reaction (e.ge.qn teSogerdtets Mﬁﬁaﬁbd&dﬂﬁgdtaﬁbm| acet am de,

nitriles such as, ag et temperaf ures
 rangi ng fromabou?gﬁ%&gli {%éénaﬁq éﬂ¥§§§§§%&g guc %hgkgseg%%ndpp (rn.
Wen necessary, th%oh%ﬁ%ﬁQh##XﬁﬂR#ﬁﬁ?l@ad@ﬁ ﬁ@mpgréﬁﬂrespﬁﬂ@@hggséwqmvmth a
suitabl e acid (eaBoutysls ocd o0 AaisA gqra,-e%ak:bﬁ.paﬁhd) (v'fhe)formslmea
Producti on Method 10 is. shown Sc g&l ngh - 66 -
wher ei n each syn%%WP?%PQﬁwﬁﬁmfE%%ﬁ?4;¥ hn§a§§°H§fPﬂéﬂe§bb§ $ Producti on
Met hod 11] The apresemceoupf  bask arnimat lsmdpleaﬂ:ewtiechvéd::esenot affect
adversely on the reaction (e.g. amides including _
dimethylformamide and dimethylacetamide, nitriles
including acetonitrile, and alcohols including ethanol)
10  at temperatures ranging from about 10 to 100°C to give
a compound (VId). When necessary, the said compound
was made into a corresponding salt with a suitable acid
(e.g. hydrochloric acid or oxalic acid). The foregoing

Production Method 2 is shown in Scheme 11:



S
5 (xvii) was protected (e.g. Boc), which was stirred,_in ’@%@ance W th
the method of T. Hirohashi et al. [Gggg [Pat., 2155403 (1%5??‘ ng ot hers]-
or the MMRAFYGY M Nakanishi et al.@%\lap. Pat., 73, 01664 (1973), anong
ot hers], together with a hal ogenated acyl derivative, 10 in the presence
of a base, in a solvent which does not affect adversely on the reaction
(e.g. am des such as djpethyl formam de or di nethyl acetam de) at
t enper at ures raﬁghﬂ'@efﬂ)’m about O to [err] to give a derivative (xviii),
whi ch was stirred together with a suitable 15 salt (e.g. lithiumiodide)
in a suitable solvent (e.g. acetone or nethyl ethyl ketone) to give a
derivative (xix), which was subjected to sPbstitution reaction with a
suitable am ne (e.g. amonia) to give a degivative (xx), which was stirred
in a solvent which 2 does Qot affect aflversely on the reaction (e.g.

t ol uene, dimethyl forrfqam de, difret hyl acetamjde, nethanol or ethanol), when
necessary in the pregence of alsuitable cgi@al yst (e.g. sodi um et hoxi de or

t ol uenesul foni ¢ aci Q)Sat t enpef at ures rangi Bg from 25 about 30 to [err],
to cause dehydro-cyelfiezation t¢ thereby pfgeuce a derivative (Vila). The
sai d conmpound was sH|Fred, together with alhal ogenated aral kyl derivative,
in the presence of albase (e.g| organic bages including potassium
carbonate, pyridine.and=30 - triethylamne), in asolvent which does not
af fect adversely.on thé®reaction (&.g. amdes i udi ng di net hyl f or mam de
and di net hyl acet am de),gat tenpergtures rangj m about 10 te[err] to
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2-oxot hieno [2,3-e] azepine derivative (VIIb). 35 Subsequently, the said
conmpound (VI Ky esgosstirred together with %l-gbr_om)succi ni m de c¥3Pdsaonzsa

sol vent - 67 - (e.g. halogenated hydrocarbons includi ng carbon
tetrachloride and chloroforn), in the presence of f[err]

azobi si sobutyronitrile, at tenperatures ranging fromabout 30 to [err], to
gi ve a.conmpound ghkkejn éachsayubol is cafrpchendsamses meaningd asi tlefiardous
amnes in the prgggpge of a base in a solvent which does not affect
adversely on-the reaction (e am des i ncl udi ng di met hyl f or mani de and

di net hyl acet-ani déPrRABFELRR MﬂET‘%Il kgl acetonitrile, and al cohols including

gghanolé 13Id at tenpheabmins gﬁﬂgpn@ffaomn&ﬂxndtHMbph@nbeuek;&atgvee a
comr)gggonéll r?g)sa ‘Sau@ ggs y e aci d&(w%g%‘r ‘gﬁilﬂ(?%g?clgg:bg g‘?t3§<’3| iC
aci d). The foregadi WQSPPSBEEFF% (RtHodB2C) s ‘ékh’cﬁ% wa§ Shimed) Fogethergg .
Schene 11 with a halogenated aralkyl derivative, in the presence
. of a base (e.g. organic bases including potassium
carbonaté, pyridine and triethylamine), in a solvent
10 which does not affect adversely on the reaction (e.g.
amides including dimethylformamide and ' _
dimethylacetamide), at temperatufes ranging from about
10 to 100°C, to give a derivative (xxi), which was
subjected to alkali hydrolysis with a suitable alkali
15 (e.g. sodium hydroxide) in a suitable solvent (e.g.
- methanol, tetrahydrofuran), and, the derivative thus
produced was stirred together with DPPA in a solvent
which does not affect adversely on the reaction (e.g.
toluene, tetrahydrofuran, dimethylformamide,
20 dimethylacetamide, ethanol) at temperatures ranging
froﬁ about 0 to 100°C, and the resultant was made into
a carbamic acid ester derivative (xxii) with a suitable
a;cohol (e.g.ethanol). The said derivative was
stirred, in the presence of a base (e.g. sodium
25 ethoxide), in a solvent which does not affect adversely
on the reaction (e.g. dimethylformamide,
dimethylacetamide), at temperatures ranging from about
0 to 100°C to give a thieno[2,3-d] imidazol-2-one
‘derivative (VIIe). The said compound was stirred
30 together with a halogenated alkyl derivative, in the
presence of a base, in a solvent which does not affect
adversely on the reaction (e.g. amides including |
dimethylformamide, dimethylacetamide), at temperatures
ranging from about 0 to 100°C to give a compound
35 (VIIf). Subsequently, the said compound (VIIf) was
stirred, together with N-bromosuccinimide (NBS), in a



WO 95/ 28405 - 69 - wherein each synbol is of the same

meani ng advalesza4esl above. [ Production I\/bt hod 12] The am noPgrlmpmmtia

. 2-am not hi ophene derivative 5 prodaci’Bl & by the method described in
Production Method 1 was protected (e.g. Boc), which was stirred together
wi th a hal ogenated aral kyl derivative, in the presence of a base (e.g.

or gani c basessbmeéﬂel aﬂlmtm URB € o fORua %zdv@é:rs'éi'yn%na'ﬂﬂet ELGEPYLAM ne),
in a sol vent does m)t affe%ﬂ adver sel reactiron (e.g.

ani des i ncl udﬁﬁggdl h%i“ﬂ??’?%?% et 3m°6€5’°nat t enper at ur es
rangi ng from adtnaciDotridd (T, chloxpficems) dem \thiei peecence, ofhd g’ Was

subj ected to | kal . - sodi um
hydjr oxi de) mngg%léJfQ%?ﬁ%yﬁ/%%!%@ %é%é@@%&%&gt ?Sﬁgénﬁf %J?%ﬁ) and, the
derivati §e t haBopEodtickd WRE°Gt%e rge‘d’q (?gé’(qu%dt KVEPEA- i nThessai@nt whi ch
does not affe@émgdﬂ@as\ﬁéy ﬂmﬁm reficiedl) (Dgethied! weER, vaeibabydr of ur an,

di met hyl f or mam de cet et-hanaql ures
rangi ng from FBbiT Ol?ot}f nﬁ%éyll‘% f:rgr g%lﬂet' g%aéogg hoft |n€b car bam c
acid ester dedogsatnet chpt; adverselyuiomithe zeagtdbn(¢egget amidéy. The
sai d deri vatli!ﬁcx@&lﬁé'a{xﬁ&m ﬁéﬁ&ﬂ@%ﬂhe@h aeeésmgdesodl um 25
et hoxi de?:h3 in a sﬁLven V\ﬂxch does not, affect: g é E he reaction
(e.g. difethyRibF HAh AR TS - F?gér PELRLIRGngi ng from
about 0 to [eethaholyj vt atéxﬁpezafarﬂﬁa:e% dangiinga from?aboet 10 to '

100°C to produce a compound (VITh). The said compound,

when necessary, was made into a correspond:.ng salt with . ‘

a suitable acid (e.g. hydrochlor:.c acid, oxalic acid).

15 The foregoing Production Method 12 is shown in Scheme

12:



derivative (VIle). The said compound was stirred 30 together with a

hal ogenat ed avay$2sdes i vative, in the presence of a base, in apERipsstd72avhi ch
does not affect adversely on‘the reaction (€3~ anides including

di et hyl f or mam de, di net hyl acetam de), at tenperatures ranging from about O
to 1000C to give a conpound 35 (VIIf). Subsequently, the said conpound
(M1 f) was stirre@cheggetiler with N-bronosuccinimde (NBS),.ina - 70 -
sol vent whi ch does not affect adversely on the reaction (e.g. hal ogenated
hydr ocar bons i ncl udi ng carbon tetrachloride and chloroform, in the
presence of [err] azobisisobutyronitrile, at tenperatures ranging fromb5
about 30 to [err] to:give a conpound (VIIg). The said conpound was further
stirred, together with various amne, in the presence of a base, in a :
sol vent whi ch does not affect adversely on the reaction (e.g. am des

i ncl udi ng di net hyl f ormam dg@ and met hyl acet am de, 10 nitriles including
acetonitrile, alcohol$ incdudi (et hanol ), Mat t enperatures ranging from '
about 10 to [err] to @rodL@ ound (M Ih). The said conpound, when
necessary, was made ioto &co nding splt with a suitable acid (e.g.
hydrochl oric acid, ‘dl ic ta ) . 1% Ti® & or egoi ng Production Method 12

i's shown in Scheme N\ ~ z|— g
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- 71 - Schene 12 - 72 - wherein each synbol is of the sane neani ng as
defined aWawes/28§ddr oducti on Met hod 13] _Skarting from a 2- armompbsepisene
derivative (ii) 5 . producible by the nethod described in Production
Method 1 or a salt thereof, 4,5-dihydro-7-hydroxy-5-oxothieno [3,2-b]
pyri di ne-6-carboxylic acid ethyl derivative (VI'lj) was produced by the.
met hod of J.. Wgegéﬁﬁeﬁag aymb%é.l%}ﬁﬁnthaﬁﬁaqumean;ag aglgefineGhem Res.
(s), 10 6( 8d80R].. More specifically, the 2-am nothi ophene derivative

(ii) or a sal : to react with nmalonic acid ester to give
?p&BﬂﬁE@\iﬂg#’?ﬂeéﬁ&&"‘fﬁ’;

t he conmpound XXII%, ] was stifred, in the presence of a suitable base
(e.g. sodi um hydri 88fFtiRgafZEM VRN -FRinAthinphenst degivativeegiiadver sel y
on the reacti profacgblanbgesheé naétibd Hdkidridud fior Tagadetand sberbiY!
acetam de), a e r ing §r ‘%ﬁﬁuy__ : err iLve the
derivative (VI I%gﬁg %ﬁggsg§ﬁ£%£€fvgi$ve VvV Jj7é§§&§F'rF§%F5?838Fﬁer with a
hal ogenat ed af dkRyP12BYTidimerézgaskoxylic Reish efdiyde deriyabive (e.g.
organi c bases (waghydivag PobasSed b HHW ithoddWE ¢.N#1.aBdrker et

al. [J. Chem. Res. (M), 1980, 113; J. Chem. Res. (s),

10 6(1980)]. More specifically, the 2-aminothiophene
derivative (ii) or a salt thereof was allowed to react

with malonic acid ester to give the compound (xxii),
which was stirred, in the presence of a suitable base
(e.g. sodium hydride), in a solvent which does not (

15 affect adversely on the reaction (e.g. amides including
dimethylformamide and dimethyl acetamide), at _
temperatures,raﬁging from about 10 to'100°c to give the
derivative (VIIj). The said deriva'eive_ (VIIj) was
stirred, together'with a halogenated aralkyl

20 derivative, iﬁ the presence of a base (e.g. organic
bases including potassium carbonate, pyridine and
triethylamine), in a solvent which does not affect
advefsely on the reaction (e.g. amides including
dimethylformamide and dimethyl acetamide), at

25 temperatures ranging from about 10 to 100°C to give a
derivative (VIIk), and,the said derivative was stirred,
together with N-bromosuccinimide (NBS), in a solvent
which does not affect adversely on the reaction (e.g.
halogenated hydrocarbons including carbon tetrachloride

30 and chloroform), in the presence of «,a’-
azobisisobutyronitrile, at temperatures ranging from
about 30 to 100°C to give the compound (VIIm). Further,
the said compound was stirred, together with various
amines, in the presence of a base, in a solvent which

35 does not affect adversely on the reaction (ng. amides

: including dimethylformamide and dimethyl acetamide,



triethylamne), in a solvent which does not affect adversely on the:
reaction (e.gvoesusdess i ncludi ng di net hyl forggani de and di met hyRCTARYMT%e) ,
at 25 tenperatures ranging. fromabout 10 to [err]: to give a derlvatlve
(MI1k), andthe said derivative was stirred, together wth
N- br omosucci nimde (NBS), in a solvent whi ch does not affect" adversely on-
the reaction (e. qithdllegediacdddingr ececboasribel uall ewhals biore ltvetimgehl or i de
30 and chl or ofg ng#ol(g b Ripaeate gk J:Qﬁéln&zpp&ﬁ' Woog.”o”"e at
I n m a Eren e_conp

t enper at ur ‘es ran out 0.to oun

rr rve 't I
Further, the sai S FPh PTRLUCE; FhPe ! PB‘jﬁ% EYI Rt n m’bd‘?"ﬁﬁ %Eé’,' in
t he presence of a:liwssaz.d ra:omp@uhvlewasvxtnadb 8hto a domsremporsfingctsaddver sel y

on the reactd on («.&rt%r 4 @ui%%ﬂl%c'a%{h“ g t?&#&@ﬁf?ﬂoﬂ%a@ ‘3:!23.&@"
FRGHTC &

acet am de, 73 ni es 1 ncluding a e s i'ncl

et hanol ), at tenfHalnTee CAF§OR4NEr BFPQBGE%".“LOM?U‘T‘%H' 3 a5 FhoNme
conmpound (VIIn). sifimena@ssary, the said conpound was nmade into a
corresponding salt . 5 with a suitable acid (e.g. hydrochloric acid,
oxal ic acid). The foregoi ng Production Method 13 was shown in Schene 13:

he



- 74 - Schenme 13 - 75 - wherein each synbol is of the sane neani ng as
defined ab¥@&528405 oducti on Met hod 14].19¢ a. sui t abl e sol venpcyibdalagiges not
affect 5 adversely on the reaction (e.g. hal ogenated hydrocarbons

i ncl udi ng di chl oronet hane, and ethers including tetrahydrofuran, ethyl

et her and di oxane), thé&chemedlBydro-4-oxoqui noline-3-carboxylic acid ester
derivative (Va') was stirred, together with an al uni num.10- am de _
derivative produced froma suitable alum numreagent [e.g. trinethyl

alumi num triethyl alum numor diisobutyl alum num hydride (DI BAL)] and
am nes, at tenperatures raanging fromabout 10 to [err] to give a
1,4-dihydro-4-oxoquino|id§-3-carboxyli acid am de 15 derivative (Va").
The said derivative was ssirrgd, togetger with a (@ ignard reagent,”in a

sui tabl e solvent (e.g. tetyalgdrofurarPand etq? &t her) at tenperatures _
t g gi Xe_a corraspofdi b'_one derivative (Vc). The

ranging fromO to [err] 4
above production nethodzlX is 4] shg ™ 14: Schene 14
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W - 76- WD 95/ 28405 - 77 - above-nentioned R . [Production Method 15] In
a suitabl e W0O9HR405\hi ch does not affect adﬁgrsel y on the r cRER/IRIFOQ728 .

hal ogenat ed 5 hydr ocar bons i ncl udi ng dic o?onethane, and et hers

i ncl udi ng tetrahydrofuran, ethyl ether and di oxane),

1, 4-di hydro- 4-oxopyrido [2,3-b] pyridine-3-carboxylic acid ester derivative

(Vd) is stirred, {REPPRT oMbk Neibcl WE HEMHE GanlehedAl hyeaB! QEEERSR T T OM 2
suitable 10 - aIuH%nun1reagent [e.g. trinethyl alun1nun1 triethyl alum num

and diisobutyl al 81PH%8m hydri de (DI BAL)] and amines; at-tenperatures
rangi ng from abou{Pt6ductienrNfethod)ilé] a

1, 4-di hydr o- 4- del 2, 3z d ti
(vt 5 e sai o ap) " “Hare S U4 v AIOH) WoBs?BbE BFEGE: OO uAt Ve

reagent, in & SU|Pﬁﬁ?ésgﬁYv%%tthﬂu%ﬂFQﬁk&?rﬁﬂ:ghfpéé99&89EP§ely on the
reaction (e.g.tethgydcatbons el wding cﬁtd‘rﬂrdromhhmpeaﬁauw‘ﬁefgngl ng

from about 0 to [ ehtiuheng! V6. fafidd CARMII NA4A! R deLhHabLYgahYF) - 20

The production ne
' the 1,4-dihydro-4 -oxoqulnollne-3-carboxy11c acid ester

derivative (Va’) was stirred, together with an aluminum
10 amide derivative produced from a suitable aluminum
' reagent {e.g. trimethyl aluminum, triethyl aluminum or
diisobutyl aluminum hydride (DIBAL)] and amines, at
températures ranging from about 10 to 100°C to give a
1,4-dihydro-4-oxoquinoline-3-carboxylic acid amide
15 derivative (Va"). The said derivative was stirred,
| together with a Grignard reagent, in a suitable solvent
(e.g. tetrahydrofuran and ethyl ether) at temperatures -
ranging from 0 to 80°C to give a corresponding ketone |
derivative (Vc). The above production method 14 is
20 shown in Scheme 14:
Scheme 14



-78- 0 . -79- In a suitable solvent which does not. affect adversely on the
reacti on (eyv@os/gber s i ncluding 1, 2- di net hoxyet hane, tetr apyrisotorasn and
di oxane and al cohol s including ethyl alcol® ) To the solutionis 5

added; in the presence of equinolar to an excess anmount (2 to 10 _
equi val ents) of a suitable base (e.g. sodium carbonate), a suitable aryl-
boric acid derivative (e.g. phenyl boric acid, 3-nethoxyphenyl boric acid
and 4- ethoxycarbonyl phenyl éoric acid). To the m xture is 10 added, in

- the streans of an igaert gas (g.g. Qfg,gas), a suitable catalyst [e.qg.
pal | adi um netal i ncluch '§ﬁ?t phenylphosqghﬂﬁy,ggiladiun]. The
Jibﬂ i odjjr angi ng from sevwesat—m-Rutes—tgssevera

m xture is stirred for S
hours at tenperat ur ge-Taxgr Mgy iR about 10 to 15 Ijlﬂéﬁﬂ} | nsol ubl es are

removed to 8 eave the desired gflerivati err]. The foregoing production
method 16.is shown in Scheme{&dlz)s Rrr]
(vay R |
10
. R'*"MgXa
or R'Li -
15
: 9]
|
20 R'. | é-—R"
R? N~ "R*®
(éuz)-—@-_l{“
RT
25 (Ve)
wherein R* is alkyl or aryl, RY” and R® are each
~ hydrogen or hydrocarbon residue, and other symbols are
30 of the same meaning as defined in the foregoing.
The alkyl-and aryl shown by the above-mentioned
R?® is of the same meaning as defined in the foregoing.
The hydrocarbon residues shown by the above-
mentioned R” and R?® are of the same meaning as the
35 hydrocarbon residue in the optionally substituted

carbonyl group with a hydrocarbon residue shown by the



- 80 - wherein [err] is an optionally substituted aryl group, and other
synbol s ar e W 9%28405ane neani ng as defined above. As salts OPCTARISI2POUNS

of this invention 5 obt ai ned t hus above, 75hy5|ologically acceptable acid
addition salts are preferabl e. Exanples of such salts include those with an
i norganic acid (e.g. hydrochloric acid, hydrobromc acid, nitric acid,

sul furic acid andaﬂgggggghkgp KJdgor those with an organic acid (e.g. 10
formc acid, acetic aci tr| uoroacetlc acid, fumaric acid, oxalic acid,
tartaric acid, nall@reonetdoncMeEhedadsd succinic acid, malic acid,
nethanesulfonlc aci d, bﬁzaneﬁutﬁbmeCSGEVdmtaﬁﬁh¢htdﬂékﬂhﬁﬁﬂdf&@b& acid).

Furt her, when theagggggggﬁdkb)tﬁg t$%§%$§¥§§% 5) %%?éé%nég%d aci d group

such as -COCH, the co I'norgani ¢ base (e.g.
an al kal i netdal omyﬂrwsarhenéainﬁ nding @%@#ﬂ@ﬁpmﬁﬁhanﬁ: @adaeshems cal ci um

?nd [rﬁglnesn um am&uahla@ %BtQ&E?&téf@ﬁﬁﬁ (é‘tlgyl téﬂl{afj rb\ﬂ[tﬁ@ﬂaﬁ‘cane

ri et hyl am ne, colin m ne, . di et hanol am

tri et hanol ani ne, &Vg 5&3ﬁafﬁrénPHEP¥ﬁadﬂlLé§§3%§d¥§W%ﬂ%ﬂﬂ1§uﬁﬁ %ﬁ#ﬁg
Especially preferahhd esaepldermﬁatheecp%@puﬁdsstmrnédyrtagﬂﬂherowlthlan

nvent 1 on i nol ude o3, b (EBLDXLE0R oIS - ﬁg%&bi(

2- nethoxybegég -net oxyphe g 4- oxot pyridi ne-5--
carboxylic d e@lpmisymereagent\{@ehizyFrimethyl aluminum, triethyl

aluminum and diisobutyl aluminum hydride (DIBAL)] and
amines, at temperatures ranging from about 10 to 100°C
to give a 1,4-dihydro-4-oxopyrido[2,3-b]pyridine-3-

. carboxylic acid amide derivative (Vd’). The said

15 derivative is stirred, together with a Grignard
reagent, in a suitable solvent which does not affect
adversely on the reaction (e.g.tetrahydrofuran and
ethyl ether), at temperatures ranging from about 0 to
80°C to give a corresponding ketone derivative (Ve).

20 The production method is shown in Scheme 15:

' Scheme 15 '



met hyl am nonet hyl ) - 4, 7-di hydr o-7- (2-f | uor obenzyl ) - 2- ( 4-

met hoxypherwo ys/2B4as<ot hi eno[ 2, 3- b] pyri di ne-5- car boxyl i ¢ aci dpet/mysoens er ,
2- (4- acetyl am nophenyl ) - 3- (N-benzyl - 30 = 78 -

N- et hyl am nonet hyl ) -4, 7- dlhydro 7-(2-fluorobenzyl) - 4-

oxot hi eno[ 2, 3- b]pyrldlne 5-carboxylic acid ethyl ester,

5- benzyl met hyl am nonet hyl - 1- (2- chl or o- 6- f | uor obenzyl ) -

2, 4(1H, 3H) - di ox0-6- (4- nethoxyphgyyl) 3- phenylthleno[z 3- d]pyrlnldlne

5- benzoul - 3- (N-benzyh-N- 35
QAORY- di hydr o-

met hyl am nonet hyl ) - 7%
4- 0x0- 2- (4- prop| onyl am n phen I)t jeno[ 2, 3-b] pyr| di nR”R SMOHS/ 28405 - 81

- 5-benzoyl - 3- (N-ben norret hyl ) -7- (-2s6
d|fluoroben§yl) 4, 7- %ydr ' N DIBAL
met hyl ur ei dophenyl ) - 4-.0xot hi.en b] py \E, 3- (N— -
benzyl - N- met hyl ami nonet hyl ) - 7- { H»Za r R Y- 4 7- 5.

di hydr o- 5-i sobutyryl - 4- oxo- 2- (4;

pr opi onyl ani nophenyl ) t hi@¥id.2, 3- b] pyR i ne,
benzyl - N- met hyl am nonet hyl )-7-(2, 6-di fl uor obenzyl ) 4,7- .

‘di hydr o- 2-5-1sobutyryl-(4-N -net hyl urei dophenyl) - oxot hi eno
[2,3-b] pyr}@ine, 3-(N-benzyl-
met hyl ami nonet hyl ) - R{Q,
2- (4-N -net hyl urei dophe
5- (N-isopropyl)carboxani - (N- penzyl -
met hyl am nonet hyl') - R3Y| ) 4, 7-di hydomo- R4L |

R )
2-(4-N -net hyl urei dophenyl ) - 4- okot hi eno b] pyri di ne-
' 15 o ( [18)! R‘ _
| | o . 1

(va')

pz ﬂhydro- _
I eno ,3 pyri di neR,,,nga

o 0O
'\ R!'¢

R* NP SNC\RS

(& Hl)n—@—R‘
R

27

20 R!

25 - (Ve)

wheréin R® is alkyl or aryl, R® and R® are each
hydrogen or hydrocarbon residue, and other symbols are
of the same meahing as defined above. _
30 The alkyl and aryl shown by the above R* are of
 the same meaning as defined above. '
The hydrocarbon residue shown by the above R” and
R28

in the carbonyl group optionally substituted with

is of the same meaning as the hydrocarbon residue

35 hydrocarbon residue shown by the above-mentioned R’.
[Production Method 16])



15 5- (N-i sopropyl - N-net hyl ) car boxam de, 3-(N-benzyl-N -

met hyl ani noMNQ $¥(284057- (2, 6-di f | uor obenzyl) - 479[7)-_di hydr o- PCT/IP95/00728

2- (4- N - met hyl ur ei dophenyl ) - 4- oxot hi eno[ Z; 3-D] pyri-di ne- _

5-(N-benzyl - N-net hyl ) carboxam de or their salts. The conpounds or salts

t hereof of the present 20 i nvention produced thus above can be isol ated

S_nd p:Jlri fied byda conviEnta @ilﬁ]tamlﬂals&tli\réﬂtn’ﬁhﬁlﬁ_hsdﬁéshaﬁof eo:tw:fjtal(ll i)zat i on,
istillation and ¢ t.Qgr . t he ca ere. c oun )y i S

produced in the farJeUee(g%l%gola"{)'%'aenrggcgd'ﬁ§ei§é§’?t%&ééggl P?ﬁ% ot ltff'a per

se 25 convent idmathaxyethane; netiretiydrafugansandedioxane @nd he

contrary, when ita)oHiilalinRd udlngethy1MatoRof#l U 7d lthé s dRutSUN Qlsl €d 1O

its free formor to any other salt. In t?e case ifnere t he conmpound or a
sal't thereof>30 addgdsHd Fhes BFeseREenPtoRIFIMGAAEHEP B | §XCR]T \AOuUnt
conpound, it can (& teepdr s#gdvialentd)cofpausditadlé-baseppeg. odimans of a

conventional opti ution,. Sl C ngs. of | S, ol t have
a GhRH ant agoni st"f:%bé{:qeaﬁ:\%)tfy -aar%(‘i_‘ J’Igg\%(ilgn%?g%i g??% .?ﬁ%@.%%ﬁi\‘gaeéggeeqé@;f ely
used for the therelgny¥ hanie @eidond-vethexiphenyl nbpeiecpritiand diseases
as wel | as the thairycdrbonyOphengd48oricBdcidfli SeBs eehé aniserhdty i@Xcess
secretion o{ t hese cpoc{ mnes, Jn war m bl oded,anlgal S (F. g. human m)rskey,
cow, 0 added, in h,e_ streams of an inert gas e.g. argon gas),
a suitable catalyst [e.g. palladium metal including
tetrakis (triphenylphosphine) palladium]. The mixture
is stirred for a period ranging from several minutes to
'several hours at temperatures ranging from about 10 to
15 100°C. 1Insolubles are removed to leave the desired
derivative (Ig). The foregoing production method 16 is

shown in Scheme 16:

Scheme 16
20 ' O ‘ | |
R'\ R RYB(OH), _
DIP dll
Xt §° N TR?
25 du, R*
R?
(Ip)
30
0
Ri. - R*
30 R?
s RS
(. H.z)n R.
_ o

(1 q)



horse, dog, cat, rabbit, rat and nouse), suppressing the secretion of
gonadot r opwo 4s28408ne by the action of 5 GnRH recept or aRCIYBAY0728c
action. Mre specifically, the conpounds 88t-this i nvention are effective
as a prophylactic or therapeutic agent for the prevention or treatnent of
several hornone dependent di seases, for exanple, a sex hornobne dependent

g:ﬂgg; (Sl ?w f;@ﬁéﬁggnlﬁ"‘) lscaﬁcsﬁtlsﬁappy ﬁbémwﬁﬁ lhd}.qllC@rb!ub,, breast
ry .adenoma), benign tic ertrq of. th

uterus, endonet RN8spEhep, &imeeLs sa ﬁ%d@fﬂ?‘ éﬁ@%g pgyFﬁgéﬁgaPﬁgl

syndrone pol ycgbbve.ovary syndrone and acne vulgaris.’ And t he conpounds

of Lhis 15 IMventagnegiee dpouel | Sbdidi ok iy ikikntag o | Lng agen:

in both sexes (e.g reghancy. con ent's and nenstrual cycle
control ling agenbtﬁlHEﬂetb@apébﬂﬂ%:dPhYﬁﬁqugﬁﬂﬁﬁlxnﬁqgﬁﬁtﬁb PuPFhér used as

a contracepti Veaaﬁlﬂ%ﬁ 9511‘;5”81:8 ?Péife:?ébﬁ!‘ Owa{ﬁl@a— o&Osuchl Bdu€sNg
agent of female. ound his invention

i B
infertility tre&PFi‘lB ﬁgE sﬁy‘”ﬁ%‘" nP 2 THRME SF8e Sod- nS’Y §°% i?ﬁf)ﬁage of
admi ni strati on abgtgohydFobtomic adid comprovieadid b fsud funienecdd and useful -

as odul ati ng eahbQURGEIL! S350 P tnofdELIR dif difertkelidaof @ngiml

husbandry, and ent rovin e quallty e |bIe néat .or
pronot i ng1Phe gﬁgmmhcoﬁcaﬁvnﬂthlﬁm%?H%s tx] qﬂﬁﬂﬂﬁﬁﬁif &eifni SUPATefti on

are useful as aacaaenbxahapawﬂngt@fﬂwm atid), frelfeidNadiel,t ked tearpounds
o by o 5 BEERL, SPrERRHECRUEAD BATEL Yacid Sadiblei GRS beE, Y D
bezenesulfonic acid, and p-toluenesulfonic acid).
Further, when the compound (I) of this invention has an
15 acid group such as -COOH, the compound(I) may form a
| salt with an inorganic base (e.g. an alkali metal or
alkaline earth metal such as sodium,'potassium, calcium
and magnesium; ammonia) or an’ organlc base (e.g.
trlmethylamlne, triethylamine, pyrldlne, picolin,
20 ethanolamine, diethanolamine, triethanolamine,
dicyclohexylamine and N,N?-dibénzylethylenediamine).
Especially preferable examples of the compounds or
their salts of this invention include 3-(N-benzyl-N-
' methylaminomethyl)-4,7-dihydro-7-(2-methoxybenzyl)-2-
25 (4-methoxyphehyi)—4-oxothieno[2,3-b]pyridine-5--
carboxylic acid ethyl ester, (3-(N-benzyl-N-
methylaminomethyl)-4,7-dihydro-7-(2-fluofobenzy1)-2-(4-
'methoxyphenyl)-4-oxothieno[2,3-b]pyridine-s—carboxylic_
acid ethjl ester, 2-(4-acetylaminophenyl)-3-(N-benzyl-
30 N-methylaminomethyl)-4 7-d1hydro-7 (2 -fluorobenzyl)-4-
. oxothieno[2, 3-b]pyrldlne-s-carboxyllc acid ethyl ester,
- 5= benzylmethylamlnomethyl -1- (2-chloro-6 -fluorobenzyl)-
2,4(1H,3H)-dioxo-<6- (4-methoxyphenyl) -3-
phenylthieno(2, 3-d]pyr1m1d1ne, 5-benzoul 3-(N-benzyl-N-
35 methylaminomethyl)-7-(2,6—difluorobenzyl)-4,7-dihydro-
| 4-oxo—2-(4-propionylaminophenyl)thieno[2,3-b]pYridine,



with a steroidal or non-steroidal antiandrogenic agent. The conpound of
t hi s i nvent Wh9¥¥8405%e used for the- suppres%l ng a passi ng ascRGTIP9S00728
t est ost erone 35 concentration in plasma, X Fe ascent which occurs in
admni stration of GhRH super antagonist such as . - 83 - leuprorelin
acetate. The conpound of this invention can effectlvely be used by

adm ni stering |n5905hzagnhen(ukbbn Lhﬁﬂﬁéfﬁ?ﬁ&ﬂiﬂdhéﬁhyﬁ)JWJngGDCGr In
treatment of progtat t t'erapeutic agent

i ncl ude Ifosfan1?E%lgg%gggggyéﬁyg 8?%%?5 %Iﬁp Splatin and the like. In
treat nent of bre&gﬁhwéngéﬂdoehannlés40¢3@thuQﬂnﬁﬁn3ﬁhﬂﬂnnudlagenB-KNeIude
Cycl ophohani de, 5eEHy1-NE$et?@lHﬂ1ﬁ6ﬁiéEﬁyl ﬁd'fi W@&lﬂ'\fl&z@ﬂéﬁ&gﬁq 7=

M toxantron% and t he conmpound of i'nvénti on

i s enpl oyed, FHDYPFBFS bF°HﬁF¥€Ylhﬁ§%éﬂﬁﬁy 4t fisheries, as prophylactic
and therapeutlc @gepnenynamhaophenyl)mném@[mpe-chm&ieﬁ.ne,s 3eqan-be

15 TS mxed wekeSioRoReEhgl piihondeRpL (20 K- MRk TR g |

15 is mxed ar mac gt
adni ni st ered oraﬂF9Y§§°azs§fi§°§Fé$EY (%nNsnmﬁthxiunﬂﬂdgphe@aésune granulé

or powder, or noaxetBlibiofs,BobpyLi@ise, SILAW |ntranuscular
R R Rt i b et LR e
: 2-{4-N'-methylureidophenyl)-4-oxothieno[2,3-b]pyridine-
5-(NQisopropyl)carboxamide, 3=-(N~-benzyl-N-
methylaminomethyl)-7-(2,6-difluorobenzyl)-4,7-dihydro-
2-(4-N’-methylureidophenyl)~4-oxothieno(2,3-b}pyridine-
15 5-(N-isopropyl-N-methyl)carboxamide, 3-(N-benzyl-N-
methylaminomethyl)-7-(2,6~-difluorobenzyl)-4,7-dihydro-
2-(4-N’-methylureidophenyl)~4-oxothieno[2,3-b]pyridine-~

5-(N-benzyl-N-methyl)carboxamide or their salts.
The compounds or salts thereof of the present
20 invention produced thus above can be isolated and
purified by a conventional separating means such as
recrystallization, distillation and chromatography. In
the case where the compound (I) is produced in the free
form, it can be converted to a salt thereof by a per se
25 conventional means or a method analogous thereto. On
| the contrary, when it is obtained in the form of a
salt, it can be converted to its free form or to any
other salt.
In the case where the compound or a salt thereof
30 of the present invention is an optically active
compound, it caﬁ be separated into d-compound and 1-
compound by means of a conventional optical resolution.
Since the compounds of this invention have a GnRH
antagonistic activity and low in toxicity, they can be
35 safely used for the therapy of male hormone or female
hormone dependent diseases as well as the therapy of



intranuscul arly administered as a prolonged rel ease fornulation such as
subl i ngual wo 9s830si st rabl e tablets, or m crocapsul es. The PEIIPYS/HTSe
varies with the degree of affliction; age8%ex, body weight and 25

di fference of sensitivity of the subject to be adm nistered; the time and
intervals of adm nistration, properties, dosage forns and ki nds of the

L b by B AL O e
preferably fr oml@b@@mreb@szosiedzaﬁgma%r £epd of RUBAR Y MORIRYAH GRW0. 01 tom%

ng, relative tOnbrls@ ,bady, weaﬁbt r8bb¥8}, Nt &t 02RE tnAiE e SsupPYeds ing
adm ni st ered usqﬁlet% onc

or t0.4 vi ded dos es Iy
dose when used | &C F.egnl&“of’ gona&gﬁf:ﬂgfc hﬁéﬁ&% >P¥)r cetrl;;’ vagl es
with the caénditiCnRE xeckepyorsantaghnistienatbien. aMore Snemamg:@dlyr.el ative

- 84 - to 1 kg li&@’c gahhdef okhehiybiﬁeéneﬂbmrereffé&ﬁécarg %bout 0. 001
to 5 ng, prefera m about 3 divi

~dosages. As theP&'@Wé’ ﬁEHFoHEdtBﬁEPHﬁEEbF n%ﬁﬂ‘?/ g‘?:’éefr}f%tﬂrée‘?nn@&r Pfers,
convent i onal varretmenganifc severadr baphone adependent elimmbesnddrhey are |

composi | ons: - afEaREEg] JoRPE: RESRERe asBeRBEhE Ellieph Y& FO USRI 1T
agents, buﬂrer|m@ngggntgancer of the uterine cervix, breast cancer,

pituitary adenoma), benign prostatic hypertrophy, myoma
of the uterus, endometriosis, precocidus'puberty,
amenorrhea, premenstrual syndrome, polycystic ovary
syndrome and acne vulgaris. And, -the compounds of this

15 invention are also effective as a fertility controlling
agent'in both sexes (e.g. pregnancy controlling agents
and menstrual cycle controlling agents). The compounds
of this invention can be further used as a
contraceptive:of male or female and, as an ovulation-

20 inducing agent of female. The compound-of this

' .invention can be used as an infertility treating agent
by using a rebound effect owing to a stoppage of
administration thereof. Further, the compounds of this
invention are useful as modulatlng estrous cycles in

25 animals in the field of animal husbandry, and as an
agent for improving the quality of edible meat or
promoting the growth of animals. Besides, the
compounds of this invention are useful as an agent of
spawning promotion in fish. While the compounds of

30 this invention can be used sihgly, they can also
effectively be used by administering in combination
with a steroidal or non-steroidal antiandrogenic agent.
The compound of this invention can be used for the
suppressing a passing ascent of testosterone

35 ° concentration in plasma, the ascent which occurs in
administration of GnRH super antagonist such as



10 and pai n-easing agents in liquid conpositions. And, depending on
necessity, ™M@?HH0Taddi ti ves such as preservatives, anti-oxircysrsoees ori ng
agents and- sweeteners can al so be ‘used. Prefdr abl e exanpl es of the

above- nentioned 15 eXC|p|ents i ncl ude | actose, ‘sugar, D-mannito, starch,
crystalline cellulose and nore volatile silicon dioxide. Preferable

exarpl es of abovergagkheasds| pbEtEag! o hAC|LURIRAIEY YS! TRLEhEL o6 O U

stearate, talc and co [ca. Preferab exa

above- nent i oned bFﬁBeF§gFﬁE+HGéYcP?s¥%ﬁ¢|#¥e%ﬁﬂ#ﬂﬂﬁiﬁ?lngugarcombwanhiool
dextrin, hydroxypwdphl acehémboerapdyti®xygaritior dandeese andtpeh¥ieny!

lid Pref gra t vVe- t i oned |S|nte rants
Phel ude starch corpbronEERbresicdt, feflfad of The SReReRoFepEiFifose
cal cium croS8s caFEﬁPBsénébéﬂﬁnifQSEEmniﬁurﬂﬁ%sékbn@mwnnamdPeplbmxgﬁn;hyI
starch sodium Prefepaktencxaaptes pPikd he ﬁp%am&»coeedﬁesgen&g%e@f' ude

wat er for injecti

coho ro Iene col, macrogo sesane
and corn oil. 3?@?8%?% %i ?é# grot %%iiﬁaaQQEﬁtﬂﬁﬁgﬂd§olublI|zers _
i ncl ude poIyethyléyelgpyoham1®eppy4mﬂuzgﬂsmuﬂmeﬂmdﬁ&@&hteh,Ahﬁﬂéﬁ&cb@ zoate,

et hanol, tris- an1ﬁ9ggﬁg? %chg1§g§ é%on% %ﬁ?lti hagine, sodium carbonate
era

and sodlun1C|trate {e exa t hé above ment i oned
suspendi ng &fents i ncl Haensthe a&‘?‘%ﬁ’ﬂ‘s“%tﬂzﬂﬁ i sstiayeptioni éshemplovede,

sodi um in the field of animal husbandry or fisheries, as
prophylactic and therapeutic agents of the above-
mentioned diseases, is can be administered orally or
non-orally in accordance with per se known means. It
15 is mixed with a pharmaceutically acceptable carrier and
usually administered orally as a solid preparation such
as tablet, éapsule, granule or powder, or non-orally as
intravenous, subcutaneous or intramuscular injection,
or as suppository or sublingually administrable tablet
20 Further, it is sublingually, subcutaneously or
‘intramuscularly administered as a prolonged release
formulation such as sublingually administrable tablets,
or microcapsules. The daily dose varies with the
degree'of affliction; age, sex, body weight and
25 difference of sensitivity of the subject to be
administered; the time and intervals of administration,
properties, dosage forms and kinds of the medicinal
preparation; and kinds of the effective components, and
it ranges usually, though not specifically limited,
30 from about 0.01 to 10 mg, preferably from about 0.02 to
+ 2 mg, more preferably from about 0.01 to 1 mg, relative
to 1 kg body weight of warm-blooded animals, which is
administered usually once daily or by 2 to 4 divided
dosages. The daily dose when used in the field of
35 -animal husbandry or fishery varies with the conditions
analogous to those mentioned above, it ranges, relative



- 85 - lauryl sulfate, lauryl am nopropionic acid, |ecithin, benzal koni um
chl ori de, b¥esassmsum chl ori de and nonostearic glyceryl estaCr/yosi0728

hydr ophi | i ¢ pol ymers such as pol yvinyl alTdtol= pol yvinyl pyrrolidone, 5
sodi um car boxynethyl cellul ose, nethyl cellul ose, hydroxynethyl cellul ose,
hydr oxyet hyl cel | ul ose and hydr oxypropyl cellulose. Preferable exanples of

the above-mentionesl i s 8dy WaigAENLE LRE! LaB)SeL! LY Ul ¥aerd] Mol I g

and D-mannitol. Preferable: exa Fes bove-nen

agents incl ude ‘hfPOME gol 08¢ GF? sBgm B§eﬁﬁ6§’ﬁﬁ1§t Erom cahonte 0 M d®aiZe and
citrate. Preferalngs enaepbes2otot Bedabodednassagased pai n-easing agents

I ncl ude benzyl al cohol

f t he above-nentioned
preservatives |ncludeAJ5.5l'?'518 géggghmgégggéenz§$%r%E$%P§%ﬁ Qﬁﬁ%ﬁgﬁg&Fanol'
benzyl al cotol, FREFELEFl §PGUEBFl°GéhyUa§a@@§|@r9ﬁnxbepnixnnﬁganLaC|d

Preferabl e exarrplca&rq‘ierhharabaséd maﬂaleﬁefl aféliﬁa% fddaedd dsude sulfite
and ascorbic acid oun %P é;# nventlon are added,
t

for exanple, a s&?ﬁéﬁ&?ﬂ&sagéﬁprlﬁagﬁﬁUBBfP9%¥s jntggrants in -
i sotoni zi ng agenscdid goppesériansyeandhas sdkvents ursolubifldisadsgt ed, in

accor dance with aueganaengna%aenest N20otbRLLIAR JUACY O M Freryhf WeaRegys 2°

or |ntranuscular ectl o hese |ngect|ons an- be processe
| yophi | i zed%r ep PaAB-eARLATRTRRES In biawidLompositdansret Rod.,

depending on necessity, further additives such as
preservatives, anti-oxidants, coloring agents and
sweeteners can also be used. '
_ Preferable examples of the above-mentioned
15 excipients include lactose, sugar, b-mannito;'Starch,
crystalline cellulose and more volatile silicon
dioxide. Preferable examples*of'abqve-mentioned
lubricants include magnesium stearate, calcium
stearate, talc and colloid silica. Preferable examples
20 of the above-mentioned binders include crystalline
cellulose, sugar, D-mannitol, dextrin, hydroxypropyl
- cellulose, hydtoxymethyl cellulose and polyvinyl
pyrrolidone.  Preferable examples of the above-
mentioned disintegrants include-starch, carboxymethyl
25 cellulose, carboxymethyl cellulose calcium, cross
carmelose sodium, cross carmelose sodium and
carboxymethyl starch sodium. Preferable examples of
- the above-mentioned solvents include water for .
injection, alcohol, propylene glycol, macrogol; sesame
30 oil and corn oil. Preferable examples of the above-
‘mentioned solubilizers include polyethylene glycol,
propylene glycol, D-mannitol, benzyl benzoate, ethanol,
tris-aminomethane, cholesterol, triethanolamine, sodium
carbonate and sodium citrate. Preferable examples of
35 the above-mentioned suspending agents include
surfactants such. as stearyl_triethanolamine, sodium



Exanpl es of the above-nentioned pharnmaceutical conposition are oral agents
(e.g. dilut &0 9Rsde s, 30 gr anul es, caps | es and t abl et s)PCTVIRPSAOI2%0NS,
droppi ng injections, external agents (e.g" ?ansnasal prepar ati ons,

per cut aneous preparations, etc.), ointnents (e.g. rectal ointment, vagi
ointnent, et¢.) and the like. 35 Such pharnmaceutical conpositions

Bshi) BPRac, KRR MR A8 pE S BEBALY Heg, feciendy,

can be nanufactur
95/ 28405 - 85 -

ar] har paceytical conpositions e
?#) %éhp Hﬁﬁéﬁ?q@angﬁgzggﬂﬁlPﬂtS }ﬂf%@?l ei t her

nal

present inventio in a
form of an aqueousonoygts=drion dlyeeirydr esmbh dasﬂehydngphgbnéspdlymeﬁsa g.
Tween 80 (Atlas ngg H C fﬁgﬁ%
pol-yet hyl ene gl yco carg’ 9@%?”% Q% bEQXSQGQ} ?%lnaf et’c.
preservatived (e.3PdHE IRATHRK lpﬁeé}rllsaeab@ﬁthxbn%?lhaim| etc.),

“isotonizing agent

dﬁamamylu raemlulos@bl adgexysthpl t Ob116Dode teld

gl ucose, etc.) a like ar QLM 0 ect

di ssol vi ng, suspM]ﬁ W scep;}luﬂ' o pFﬁﬁ?eS#"}(f Jé ﬁ/eo% 'ihe sesane -
ah¢ve1mﬂntxnned(magﬁpplpuopyagaatglyn@iudsmsqdmnmlke 15

In preparing a phﬁﬁfﬁE%ﬂg'(ﬁiydéyﬂ%p%hh'@ﬂmﬁﬂhleﬁﬁl Preferable examples

oil, cotton seed

10

15

20

25

30

35

of the above-mentioned bufferzng agents include buffer
solutions such as phosphate, acetate, carbonate and
citrate. Preferable examples of the above-mentioned
pain-easing agents include benzyl alcohol. Preferable
examples of the above-mentioned preservatives include

para-hydroxybenzoic acid esters, chlorobutanol, benzyl

alcohol, phenethyl alcohol, dehydroacetic acid and
sorbic acid. Preferable examples of the above-
mentioned anti-oxidants include sulfite and ascorbic
acid. _ '

To the compound of this invention, are added, for
example, a suspending agent, a solubilizer, a
stabilizer, an isotonizing agent and a preservative,
then the mixture is formulated, in accordancé with a
per se known method, into an intravenous, subcutaneous
or intramuscular injection. These injections can be
processed into lyophilized preparations, when
hecessary, by a per se known method.

Examples of the above-mentioned pharmaceutical
composition are oral agents (e.g. diluted powders,
granules, capsules and tablets), injections, dropping
injections, external agents (e.g. transnasal
preﬁarations,'percutaneous preparatibns, etc.),
ointments (e.g. réctal ointment, vaginal ointment,
etc.) and the like.

Such pharmaceutical compositions can be
manufactured by a per se known method commonly used in



use, the conmpound of the present invention or a salt thereof is nolded by
conpr essi ngyopursdexanple, with fillers (e. % | act ose, sucr oRET/IRIS/ANTEH,
etc.), disintegrating agents (e.g. starch, éarciun1carbonate, 20 etc.),
bi nders (e.g. starch, gum arabic, carboxynethyl cell ul ose,

pol yvi nyl pyrrol i done, hydroxypropyl cellul ose, etc.) or lubricants (e.g.

talc, magnesi um gtephgifig Bﬁgyﬁgggﬁ@ﬁ@agla o dneetc.) and the like. |f
necessary, the conp05| IONn i S co per se known nethod with an

obj ect' of masking t heTP8sFRMPRRE r?g E%%I??ﬁf?ﬂtl%ﬂﬁfﬂﬁﬂﬂ“hgr a8eRarpl es of
t he coating agenthekeoéf can heemaqdrbuv@r:muéauﬁdqd(aﬂﬂhdroaa,a form of

ol yoxyet hyl ene ahyaghéoie thIgrE R Cogat ki e B a4 Boerits -
pht hal ate, ~ Bydr og?pgopWﬁEFhWC@F&’%S@‘NR%I%%A Hydr”&@ﬁ@t K?’NS@PI ul ose
acet ate succi nat enelidadgi t Japanppopylpetioylems heloradli,c acid with acrylic

Subcoat i ng | ayer “REpOnEisly AR pEFLEY sl SRS kGl and the”
core accor di ng tBrpéﬂrgetkﬁean(ﬁeghdUEthYﬂFﬁﬁxﬂhenxgRﬂ?paﬂt@ﬁﬁ&ben:
conposi tion, thepgagRpeuATcehol 1eBé £FFNEsdERRid i) arq"er&ssqlet gt.ngbaghmas it
s or 10 chloride, mannitol, sorbitol, glucose, etc.) and the

' like or in a form of an oily injection by dissolving,
suspending or emulsifying in plant oil (e.g. olive oil,
sesame o0il, cotton seed 0il, corn oil, etc.), propylene
glycol and the like. .

15 In preparing a pharmaceutical composition for oral
use, the compound of the present invention or a salt
thereof is molded by compressing, for example, with
fillers (e.g. lactose, sucrose, starch, etc:),

. disintegrating agents (e.g. starch, calcium carbonate,

20 etc.), binders (e.g. starch, gum arabic,
carboxymethylcellulose, polyvinylpyrrolidone,
_hydroxypropylcéllulose, etc.) or.lubricants:(e.g. tale,

- magnesium stearate, polyethylene glycol 6000, etc.) and
_ the like. If necessary, the composition is coated by a

25 per se known method with an object of masking the
taste, enteric coating or long-acting. Examples of. the
coating agent therefore are = S
hydroxypropylmethylcellulose, ethylcellulose,-
hydroxymethylcellulose, hydroxypropylcellulose,

30  polyoxyethylene glycol, Tween 80, pluronic F 68,

' cellulose acetate phthalate, - :
hydroxypropylmethylcellulose phthalate,
hydroxymethylcellulose acetate succinate, Eudragzt (a
copolymer of methacrylic acid with acrylic acid;

35 manufactured by Rohm, Germany), red oxide of iron and
the like. Subcoating layer may be-providéd between the



5 a salt thereof is subjected to a per se known nethod to give a solid,

sem sol i d orwoisg@s#Sagent for:external use. For exanmpl e, the PEBHPH/00728
preparation i s manufactured>as follows. Thu§ -The conpound of the present
invention as it is or after addi ng/ m xing 10 fillers (e.g. glycoly
mannitol, starch, mcrocrystalline cullulose, etc.), thickeners (e.g.

nat ural guns, cel d v Y, the
i ke thereto/ther%&#ﬁﬁgfseggzgh? !%gae%%ﬁggﬁiqggﬁgggitlon !@é% rgggg%t to
the liquid 15 BSHB8Sition, an oily or aqueous suspension is manufact ured
by the manner nearly tha pgepapingnahhextetmwaDfcdnippdinjient,i ¢he tompbengase

of & ser sol id cougosyLi Bhesthp PRELELISH GPS 1Al AR 101 LY ge! o

an oi ntnment. Each of H adj us agent
(e.g. carbonisc acﬁdsaéﬁo§bﬁ§?—9§ aeuaubwﬁe% teia m@@mom Eleébpd to

sodi um hydr oxi de, gg¥@. b, saliaht 6RPEGLi@UGA 1 {guiH dwcfronxéma&aanes
chl or obut anol , benzal ko |un1chlo i de, ., etc. % €nd t he l.ike. In the

manuf act ure of anY§fnt nERE PEAMR 3hp$%§ % cﬁﬁﬁﬁﬁﬁf?ﬁp H@ pr esent
i nvention or a samanufiectufedaasbfohioiesi ntThus, dile acompoungdgedotbesol i d,

sem solid or |'qUerQbﬂE”EﬁVeng¥§ﬁp$§519f1§rﬁ%cﬁfﬁéﬂ“ﬁﬁﬁﬂﬂﬂ%ﬁﬂx&hgapp|'Cab|e

I n the above- nentlone conposition are éhycerl des of" higher fatty

acids [e.g. Yacao fHdLeER, (9v9ep§$Y§°%néW%?%kY eFtAFBHmani t e- Nobel ),
etc.], nedium fat miczecttystalyind/ ghybhsoéaﬁmﬁca.c)t Mridrdi drenlgrsariet ¢-. Nobel ),

etc. ] and pl ant O'Lt&%ag gﬁﬁgangefiulose derivatives, acrylic acid
polymers, etc.) and the like thereto/therewith is made

into a powdery composition. With respect to the liquid

15 composition, an oily or agueous suspension is
manufactured by the manner nearly the same as in the
case of the injection. 1In the case of a semisolid
composition, the preferred one is an aqueous or oily
gel or an ointment. Each of them may be compounded

20 with a pH adjusting agent (e.g. carbonic acid,
phosphoric acid, citric.acid, hydrochloric acid, sodium
hydroxide, etc.), an antiseptic agent'(e.g. p-
hydroxybenzoates, chlorobutanol, benzalkonium chloride,
etc.) and the like.

25 In the manufacture of an ointment for example, the
compound of the present invention or a salt thereof can
be made into an oily or an agqueous solid, semisolid or
liquid ointment. Examples of the oily base material
applicable in the above-mentioned composition are

30 glycerides of higher fatty acids [e.g. cacao butter,

" Witepsols (manufactured by Dynamite-Nobel), etc.],
medium fatty acids [e.g. Miglyols (manufactured by
.DynamiteéNobél), etc.] and plant oil (e.g. sesame oil,
soybean oil, cotton seed oil, etc.) and the like.

35 Examples of the aqueous base material are polyethylene
glycols énd propylene glycol and those of the base



soybean oil, cotton seed oil, etc.) and the like. 35 Exanpl es of the
aqueous ba¥eoesnseos al are pol yet hyl ene glycols and propyl engegifpy&alagnd
t hose of the base -88- material for aguwbus gel are natural guns,
cellul ose derivatives, vinyl polynmers, acrylic acid polyners, etc. 89
Best Mode for Carrying Qut of the Invention By way of the follow ng

Ref er ence Exanpl rKi aml es _and Test anpl es, the present.

i nvention will gga%_elssﬁ%rll t;fg% %ugggﬁegﬁ i B5F ?,agﬁﬁ?n{)twis _ceﬁu]é-‘rs@ not
intended to |inideniyatiyese sfinyli polymensjoactpbietacid eyslymaastra were
taken with the \&d.an GEM NI 200 (200 MHz) type spectroneter, JECOL
LAMBDA300 (300MHz) type spectronmeter or the Brucker AM 500 (500 10

MHz) type spectroneter, enploying tetranethylsilane as the internal

- standard. Al delta values were expressed in ppm The synbols used in the
present specification have the foll ow ng neanings: 15 : s: singlet,
d: doublet, t: triplet, dt: double '



triplet, m nurtiplet, br: broad Reference Exanple 1

2- Ami no- 5- pheMQP$BR4Bbhene- 3- car boxylic acid gghyl ester To a REWIRFE072S

et hyl cyanoacetate (6.1 g, 50 20 mrol ¥, “Sulfur (1.61 g, 50 nmmol)
triethylamne (3.5 m, 25 mml) and di methyl formam de (10 m) was added
dropwi se, with stirring at [err] phenylacetaldehyde (5096d|ethylphthalate
solution; 12.05 g, 50 : f ¥ d idh @) P& -ippd for 9
hours at 25 [err], and t.he r act nrxtur S. con entr ted. The
resul ting residue was eRY Ry of el? éoﬁsﬁ :feeNa ®fas washed
with an aqueous soﬁonklnglEx&ﬂ@leslandCEESEMExﬂmphgs,tm@a preedntwgscn)

fol lowed by distil kh@ﬂn@i&n%@ﬂf%é%sé&flﬂfé rnrail@%q,ee %iéuﬁ?rr-rﬁﬁt?@he¥rom

resi due was chronato on silica [ owed stallizatio
et her - hexane to g|9€ $§h%?§e§%$¢dﬂ?hﬁﬁﬂkk éﬁ?fﬁ?ﬂ?e E§%f 1FeFPYe?Eé?%e in

literature referenthefetc] El enrental Analysis for [err]: - 90 - %
H( % N(% Calcd 631 F 9 éﬁggﬁgifrr]
(200MHz, [err]: 1. 37(3H"{1?N3m7%f%%tns*”@§e Q’%@B(‘ZE@% She, ?‘H‘(z)’?an JH, br)
7.17-7.46(6H m . | ROXB(3003UHB) CPRPY, SOBEAXOMESEY,, VEDS
(300MHz) type spectrometer or the Brucker AM 500 (500
10 MHz) type spectrometer, employing tetramethylsilane as

the internal standard. All delta values were expressed
in ppm. '
The symbols used in the present spec1f1catlon have
the following meanings:
15 : s: singlet, d: doublet, t: triplet, dt: double
triplet, m: multiplet, br: broad |
Reference Example 1 ' |
2-Amino-5-phenylthiophene-3-carboxylic acid ethyl ester
: ~ To a mixture of ethyl cyanoacetate (6.1 g, 50
20 mmol), sulfur (1.61 g, SO'mmol) triethylamine (3.5 ml,
25 mmol) and dimethylformamide (10 ml) was added
dropwise, with stirring at 45°C, phenylacetaldehyde
'(50%'diethylphthalate solution; 12.05 g, 50 mmol) for
20 minutes. The mixture was stirred for 9 hours at
25 45°C, and the reaction mixture was concentrated. The
“resulting residue was extracted with ethylacetate. The
extract was washed with an aqueous sodium chloride
solution, which was then dried (MgSO,), followed by
distilling off the solvent under reduced pressure. .The
30 residue was chromatographed on silica gel, followed by
crYstallization from ether-hexane to give slightly '
yellow plates (5 55 g, 45%), m.p.124.5-125.5°C (value
in literature reference 123- -124°C).
Elemental Analysis for C,,H;3NO,S:



Ref erence Exanpl e 2 2- Am no- 4- net hyl - 5- (4- net hoxyphenyl ) t hi ophene- 3-

car boxyl i cCWQOP@8485 hyl ester 10 A m xture of PCT/IP95/00728

4- et hoxyphenyl acetone (16.5 g, 0.10 WDF)?OthyI cyanoacetate (12.2 g, 0.10
nol ), amoni um acetate (1.55 g, 20 nmol), acetic acid (4.6 m, 80 nmol) and
benzene (20° M) was heated for 24 hours under reflux, while renmoving water
produced in the reactioncig) Hp%ytureN jng a. ‘Dean and Stark apparat us.

After cooling, rea m xt entrated under reduced
pressure. The rééiﬁ wéé Bﬁrtit oﬁ%d' begmé n di chl or onet hane and an
aqueous sodi um E‘sudndgenﬁau%nat e5s@5 ug i o 53I'he organi c layer was washed
wi t h an .aqueous!t @ﬁﬂi m i de. s0 s then drled
[err], followed }gq“g}s(t 2 ‘?ﬁlﬁi gol \i}e% unﬂe‘r gﬂlégﬁ pressure. To an
et hanol @30 rr1)4s§pt(|?1‘1®ﬁ 6‘!‘7thléz)es5eﬁfé(%xh;‘)add7ed7sm fAgr(6¢3m31 g, 0.10

nol ) and di et hy&ar(kﬂe?]élgwem 3390 1016®1 ) - 15T, Nigdaiicghas 25 stirred
at [err] for 2h_and then concentrated, and the concentrate was extracted

“with ethyl acet BPESreREeckX2MRie A5 washed with an aqueous sodium chi ori de
sol ution and dr 2eAmihySDipethpl+Dvpd-rytibgtphdryly tliilophenesal-vent under

reduced pressur i g chromat ogr aphed on silica gel,
whi ch was the c§a§§§$¥?§éd ?%ﬁ?g?ggr %exane to give a pale yeIIow plates

(11.5 gl1040% , [err]AElnen’émal Oi\nﬁ-r%momhqraﬂrqces(%e (16K5%g, 0.MP%
S(% 35 Cajedy, €thPB cyanddcetdtdl(12.1.4)1 0.10 mol), ammonium
acetate (1.55 g, 20 mmol), acetic acid (4}6 ml, 80
mmol) and benzene (20 ml) was heated for 24 hours under l
reflux, while removing water produced in the reaction
15 mixture using a Dean and Stark apparatus. After
cooling, the reaction mixture was concentrated under
reduced pressure. The residue was partitioned between
dichloromethane and an aqﬁeous sodium hydrogencarbonate
solution. The organic layer was washed with an aqueous
20 sodium chloride solution, which was then dried (MgSoO,),
followed by distilling of the solvent under reduced
pressure. - To an ethanol (30 ml) solution of the
‘'residue were added sulfur (3.21 g, 0.10 mol) and
diethylamine (10.4 ml, 0.10 mol). The mixture was
25 - stirred at 50-60°C for 2h and then COncéntrated, and
the concentrate was extractéd with ethyi acetate. The
extract was washed with an aqueous sodium chloride
solution and dried (MgS0,), followed by distilling off
the solvent-under reduced pressure. The residue was
30 chromatographed_on silica gel, which was the
crystallized from ether-hexane to give a pale yellow
plates (11.5 g, 40%), m.p.79-80°C. '
Elemental Analysis for C,sH;;NO;S: -
C(%) H(#%) N(%)  S(%)
35 Calcd.: 61.83 ; 5.88 ; 4.81 11.01
Found : 61.81 ; 5.75 ; 4.74 10.82

-e -e



Found : 61.81 ; 5.75; 4.74 ; 10.82 - 91 - [err] (200MHz, [err]:
1.37(3H,t, JWOD528405 2. 28(3H, s), 3.83(3H,s), 4.31(2H, q, J=7.e&E)yP9s5n00728

6. 05(2H, brs), 6.91(2H,d, J=8.8Hz), 7.27(2H-df?3=8.8Hz). IR(KBr): 3426, 3328,
1651, 1586, 1550, 1505, 1485 [err]. 5 FAB-Ms mz: 291 [err] Reference
Exanpl e 3 Enpl oyi ng various acetone derivatives in place of

4- met hoxyphenyl ac &g oner dsmi0 LNy Tah] | duced in

accordance with sﬁ%stant-; a” .y__;-,_t'hgmgalﬁgnib ! §H%{a'g1%'\é§r§sﬁ{(f§s'cri bed in

Ref erence Exanpl e222813Hy8)1" BeB3(3Res br ehcdl Bnthids74 1Hz) ,

EB-Fihoxycar?gnrl55064?ﬁ?bbe¥ypgemyk%ﬂﬂdﬁ@iﬁwﬁﬁ PFh@ﬁ12%§d,J§s.sag). g
-yl }am nonet hyl e ni i ester To cQnpaeun roduged in
Ref erence Exanpl egg(ggﬁ?g, gég !33%'( )i%\%Js_' aloé)qe% (}i%&’lw:‘g@ﬁ(ﬂx} Ph§Pene
mal onate (8. 45 g, FA8-fsmupk}. 29be(mixture was stirred for 2 hours at [err].

After cooling, to_,the_react m xture was added ether to

on 3 _
precipitate crystgfa Srenke %f?@?g?s'?were collected by filtration and washed
with ether once nore, Emplowéngbyarigus aestonegdsspivativeseinaplade afider

reduced pressure. yOn@tHExPBhnyELLOLLRL Y SditSodrkts Sribwn’dH) rable’ I were

produced in accordance with substantially the same

10 manner as described in Reference Example 2.
Table 1 '
| L gzo:'r_/caocgﬂs
15 B2 s)'\un, .
R.Ex. 3 R RY Yield [ m.p.
Cpd.No. (%) (°C)
1 methyl phenyl 40 64-65
20 ' 2 methyl 2-methoxyphenyl 12 70-71

" Reference Example 4 _ :
{3-Ethoxycarbonyl-5-(4-methoxyphenyl)-4-methylthiophen-
25 - 2-yl}aminomethylene malonic acid diethyl ester
To the.compound produced -in Reference Example 2
(ld g, 343.3 mmol) was added diethyl ehoxymethylene
malonate (7.45 g, 34.5 mmol). The mixture was stirred
for 2 hours at 120°C. After cooling, to the reaction
- 30 mixture was added ether to preéipitate crystals. The
crystals were collected by filtration and washed with
ether once more, followed by drying over phosphorus
pentaoxide under reduced pressure to give pale yellow
crystals (14.2 g, 90%), m.p.122-123°C. |
35 'H-NMR (200MHz, CDCl;) &: 1.32(3H,t,J=7.1Hz),
1.38(3H,t,J=7.2Hz), 1.41(3H,t,J=7.2Hz), 2.34(3H,s),
3.85(3H,s), 4.25(2H,q,J=7.1Hz), 4.38(2H,q,J=7.2Hz),



35 [err] (200MHz, [err]: 1.32(3H t,J=7.1Hz), 1.38(3H,t,J=7.2Hz),
1.41(3H,t, OIIRePS 2. 34(3H,s), 3.85(3H,s), 4.25(2H, q, J=7. 1PEZTIPIS/I00728
4.38(2H, q,J=7. 2Hz), - 92 - 4. 45(2H,q,3—? 2+iz), 6.95(2H,d, J=8. 8Hz),
7.31(2H, d, J=8. 8Hz), 8.22(1H,d, J=13.4Hz), 12.74(1H d,J=13.1Hz). |R(KBr):
2984, 1720, 1707, 1688, 1653, 1599, 1518, 1499 [err]. Reference Exanple .5

Enpl oyi ng, as stargs mr@t@;-; aéﬁ:z c%%g conpoﬁgl n Reference Exanple 3

or commercially av bl & varl ous’ 1 h i n accordance 10
Wit h_substanti al ?yﬂh&“ Sreftfirel s B %e('s‘#n%é'd‘%% 4Hg)er ence Exanple 4, the
corrpounds shown 12. Taplk, @, Jvena.n{zo)duced TabI e 2 [err] 25 Reference

Ef(fgfnl ﬁoﬁei ﬁyrgagﬂﬁﬁa?é%f f:z%gg%'d dlﬂ?hw elr dy tﬁ?’?ﬁp?sgﬁ o}s}ﬁe ﬁﬁ%ound

" produced Pn 30 ©m .Reference Exanple 4 (7 0 g, 15.2 mmol) in dioxane (20

m) was added a potdtdidle AixfifiAssd um hydroxide (5.0 g, 75.7 mmol) in

et hanol (30 ml) at [err wih stirring.
mploying, as startlng materials, compounds

produced in Reference Example.3_or_commerc1ally

available various thiophene compoﬁnds, ih~accordance
10 with substantially the same manner as described in

Reference Example 4, the compounds shown in Table 2

were produced.

Table 2

15 o RE __CO0C,H,

/éooc,u,
R 2 NH'CH'C\
COOC,H,

R.Ex. 5 R¥ R¥ Yield m.p

20 Cpd.No. - | i} ] sy (°Ci
1 methyl phenyl 93 | 108-109
2 phenyl methyl 92 137-138
3  |methyl [H = 92 132-133
4 methyl 2-methoxyphenyl 100 | amorphoos

25
| Reference Example 6
{3-carboXy-5-(Q-methoxyphenyl)44-methylthiophen-2—
yl}aminomethylene malonic acid diethyl ester
To a solution of the compound produced in
30 Reference Example 4 (7.0 g, 15.2 mmol) in dioxane (20
ml) was added a solution of potassium hydroxide (5.0 g,
75.7 mmol) in ethanol (30 ml) at 60-70°C with stirring.
The mixture was stirred for one hour at the same
temperature range, which was allowed to stand for one
35 hour at room tomperature. To the reaction mixture was
added 2N HCl (40 ml, 80 mmol) with ice-cooling. The



The m xture was stirred for one hour at the same tenperature range, which
was al | owed WO %2808 for one 35 . hour at room tenperat urger/spbSioéRe
reaction mxture was added 2N HC (40 m ,-8B mmol ) with ice-cooling. The
- 93 - reaction mxture was concentrated under reduced pressure,. Resul ting
yel 'ow precipitate was collected by filtration, which was washed with a .

m xture of cold vl I 0 ry|n over phorus 5

pent aoxi de under reﬁc?&pgﬁgs@%%e fg S%’\;}gggtgéf'?%v&"b W e ‘t"g"g 93% ,

mp. [err] H NVRRESF®WEL. [ &espltingqyellow)predipitatie 3&(6&&113:1@42)

2. 30(23, 3)J 3 30(53“ﬁ)LtAﬂWHM1$E7w$§Z%a§ﬂe3%ﬁh 134,6%3?.1@ of Qo014

7.03

12. 4(1(1H d, J=13. t)ez’ %ﬁ*?‘“?izz%éé%egé 9"41’6'593 oves) Phosphorugs | o

[err] Ref & ence PenhsioxifeEmpdeyi mgduceropressuie ataasliven Rafednence Exanple

- 15 5 as stargd wa@rnq%eQ|31593%@ apc rdggge g4éd substantially the sane
S

In Table 3 were
E‘:‘SQEEQS b o SRE i (ROl ety 801 54 (M, 13- 1tk
4- Hydr oxy- 2- ( 4- mat.l2eBeh enuky-, Qﬂﬁlﬂhﬂ30(3!@9&?;33.80(_3&5),'

4.15(2H,q,J=7.1Hz), 4.24(2H,q,J=7.2Hz),

10  7.03(2H,d,J=8.7Hz), 7.37(2H,d,J=8.7Hz),
8.08(1H;d,J=13.GHz),_12141(1H,d,J=13.6Hz).
IR(KBr): 3422, 2980, 1719, 1653, 1607, 1551, 1512 cm’’.
Reference Example 7

Employing compounds obtained in Reference Example

15 5 as starting materials, in accordance with '
substantlally the same manner as Reference Example 6,
the compounds shown in Table 3 were produced.

Table 3
R2® ~COO0H
20 | ] /C00C2l5
R? NH-CH-C\
L
. R.Ex. 7 | R® rR® Yield m.p.
25 Cpd.No. (%) (°C)
1 | methyl phenyl 98 187-190
2 phenyl = | methyl ] 65 173-175
3 methyl = |H : 94 187-189
4 methyl 2-methoxyphenyl 88 167-169
30 _
Reference Example 8 _
4-Hydroxy-2-(4-methoxyphenyl)-3-methy1thieno[2,3-
b]pyridine-s-carboxylic'acid ethyl ester :
To polyphosphoric ester (PPE) (90 ml) was added
35 the compound produced in Reference Example 6 (6.0 g,

13.8 mmol) in 'small portions at 190°C with stirring.



b] pyri di ne-5-carboxylic acid ethyl ester To pol yphosphoric ester (PPE) (90

m) was ad@grhsaiaos t he conpound produced in Reference Epgnabeso7486. 0 g,
13.8 nmmol ) in snall portions at [err] w-tB4stirring. -94- The m xture
~was stirred for 30 minutes at the sanme tenperature. The reaction mxture
was poured into ice- water, which was subjected to extraction with

. ethyl acet at e. extr ct soI ution ueous soal um

chl oride sol uti @ﬁe D e A eﬁw &&ng%eaibﬁhai §?ﬁ?l i ng of f
the sol vent undaemped&tm:de pr €Bkeireeadtion guixhnreaasc povredogniphicesn
silica gel to %Xéef‘ y\ﬁhi@ﬁ" WAYOS b é’htﬁe’ﬁ Go E:@ract&%nt Racnampl e for

el enental anal ysi s f he. er_was recryst aI | | zed from e hanol to
gi ve yel | ow cry§PBY§aC?E$T'T El%rﬁ’é?r%fali%]l‘%t washedoyith apoy
N(% - $(% Cahqde0u625661um4cl9.’90r1db olutidaiy, iﬁuch wanmhén dfzed9

2 97(ors) . . aGHBEPE [ eA AR ol Shigkis 13 4A( BRe] etleTsdiidne ZufHSR ©)
8.84(1H,s), 12.tedu¢cpd)pregsure. |5P1Q¢<E;ngx@ﬁwaszmommsrambes! °&582
1535, 1504 [errk;1EéB- §61 M8 gBhd 4 Mbllow powder (3.65 g, 77%). As
the sample for elemental analysis, the powder' was
10 recrystallized from ethanol to give yellow érystals,
m.p.162-163°C. '
Elemental Analys:.s for C15H17N0,,S. '
- C(®) H(%) N(%) S(%)
| Calcd.: 62.96 ; 4.99 ; 4.08 ; 9.34
15 Found : 62.89 ; 5.04 ; 4.01 ; 9.34
'H-NMR (200MHz, CDCl,) 5: 1.47(3H,t,J=7.1Hz),
2.63(3H,s), 4.87(3H,s), 4.49(2H,q,J=7.1Hz),
6.99(2H,d,J=8.8Hz), 7.44(2H,d,J=8.8Hz), 8.84(lH,s),
12.11(1H,s).
20 IR(KBr): 3434, 2992, 1692, 1601, 1582, 1535, 1504 cm™!
' FAB-MS m/z: 344 (MH') '

Reference Example 9
Employing compounds produced in Reference Example

] -e

7 as starting materials, in accordance with
25 | substantially the same manner as described in Reference
. Example 8, the compounds shown in Table 4 were
produced. ' '
Table 4

30




Ref erence Exanple 9 Enpl oyi ng conpounds produced in Reference Exanple 7 as
starting nmaway9saisdes i n accordance with 25 ~subst anti al | PCTHRISNATAS
manner as-described in Reference Exanple'895tﬁe conpounds shown in Table 4
were produced. Table 4 [err] - 95 - [err] Reference Exanple 10

4- Hydr oxy- 2- (4- nltrophenyl) 3- nethylthleno 2,3- 10 _

b] pyri di ne- 5- car poxyt+tec—act—ethy—ecstrer—Fo a1>U| otTprrof—tie-compoung 1
produced i n Ref ef eRcBxEXanpll e 9R(B. 76 |g, 12. B’ mol ) | ¥ieddc| smfRuric |acid
(10 m) was addel _@pdp¥Pse.|l-a solutiond of sodiumnitfat(@)1]27 FENE ¢

mmol) in conc. sulfur&c 15 id wth icetco ihg.- b 1 {t ure
was stirred for 39—ﬁFﬁuftS—a¥g¥¥2£3€mmEhé%#ﬁ%?ﬂTﬂT?—*ﬁEQéed,L}85 %?Zlure _

was poured into | ce-water, Mhhehyhas quigtdhyled to exirab®ioh WAPh147 |

chl or of or The pxtragt was Q wi tjh, an aqueous S)din]C1| hiede

1 H o} L Ll L 1 1 = 77 cle
sol ution, “whi ch pes—26— m%éﬁfﬁ..cuqic.1j oHowet—by UIai?IFIHg ofiff .t he
sol vent under refuced4pr essjumethyhe r ds3-sathagyphenyl ot d3r abamgrphousl||i ca
gel to give a yellow powder, which was recrystallized fromethanol to

afford yel | ow

Referénce-Example 10
4-Hydroxy-2-(4-nitrophenyl)-3-methylthieno{2,3-
10 b]pyridine-5-carboxylic acid ethyl ester
To a solution of the compouhd 1 produced in
Reference Example 9 (3.76 g, 12.0'mmol) in conc.
sulfuric acid (10 ml) was added dropwise, a solution of
sodium nitrate (1.27 g, 15.0 mmol) in conc. sulfuric
15 acid (5 ml) with ice-cooling. The mixture was stirred
for 30 minutes at the same temperature. The reaction
mixture was poured into ice-water, which was subjected
to extraction with chloroform. The extraét was washed
with an aqueous sodium chloride solution, which was
20  then dried (MgSO0;) followed by distilling off the
solvent under reduced pressure. The residue was
- chromatographed on silica gel to givé a yellow powder,
which was recrystallized from ethanol to afford yellow
crystals (1.75 g, 41%), m.p.260-261°C.
25 Elemental Analysis for C;;H;N,0sS:
| C(%) H(%) N(%)
Calcd.: 56.98 ; 3.94 7.82
Found : 56.66 ; 3.91 7.86
'H-NMR (200MHz, CDCl;) §: 1.49(3H,t,J=7.1Hz),
30 . 2.70(3H,s), 4.51(2H,q,J=7.1Hz), 7.70(2H,d,J=8.8Hz),
8.34(2H,d,J=8.8Hz), 8.89(1H,s), 12.27(1H,s).
IR(KBr): 3002, 1692, 1605, 1514, 1350, 1290 cm™
FAB-MS m/z: 358 (MH') |
Reference Example 11
35 4-Hydroxy-5-hydroxymethyl- 2 (4-methoxyphenyl)-3-
methylthxeno[z 3-b]pyridine

~e -e



crystals (1.75 g, 419%, [err] 25 El emental Analysis for [err]: C(%

H( % N(WpoSasmsl. : 56.98 ; 3.94 ; 7.82 Found : 56.66 ; PCo¥PIsng’286 [err]
(200MHz, [err]: 1.49(3H,t,J=7.1Hz), 30 = 96 2. 70(3H,s), 4.51(2H, q, J=7.1Hz),
7.70(2H,d, J=8.8Hz), 8.34(2H,d,J=8.8Hz), 8.89(1H,s), 12.27(1H, s) | RCKBr) :
3002, 1692, 1605, 1514, 1350, 1290 [err]. FAB-Ms nmz: 358 (MH ) Reference

Exanpl e 11 35 4 r 0 2
met hyl t hi eno| 2, giﬂs‘yg Qii¥pén9¥g{é z(é/fll;ﬁi gyé%s%étﬁgﬁ@rﬁi%%y H’Fﬁ"ﬂﬁum
aIun1nun1hydr|dé°( éQZGrgo - 87 gmmedb| 30| anhydEnD etTah &wyépsanruasMas

added dropwi se adaehuarepweéetaesspﬂvggmdbpr@nbuaak deeabxgnpl e 8

(0.20 g, 0.58 in_an tetr at room
t enper at ur es [gggféfﬁgcg ﬁ% #ﬁe ab%??%éghlfg%ﬂ éﬁ)lnTﬁg PUFe was
then stiBred fote8fahyduofsran (B)mrl)emper@amr‘@,mperaﬂunels Was-asded an

aqueous sol ut i ogygf saqehfgkeefgfg{m@g%féﬂ%ﬂ ° mi3EureMRUEd by

filtration. In 1 ess, . when necess ry e reaction mxture
was subj ected t §PRBaBEAETEAJ ?rr%@I%knYEF%dﬁbPEFE‘ﬁﬁﬂmﬁﬁéﬁpFSn tohe
precipitate ma5whﬁehedasnhhdeﬂhah agqueous solution of Rochelle salt.

_ Resulting precipitate was removed .by f;ltratlon. In

10 this process, when necessary, the reaction mixture was
subjected to heating under reflux to complete the
reaction. 'The.précipitate was.washed'with-ethyl
alcohol and chloroform, which was combined with the
filtrate, foliowed by concentration,under reduced

15 pressure. The concentrate was partitioned between
ethyl acetate and an aqueous sodium chloride solution.

 The organic layer'was dried (MgSO,), from which the

solvent was distilled off under reduced pressure to
give white crystals (0.13 g, 74%).

20 mp > 300°C '
'H-NMR (200MHz, DMSO-d;) &: 2.55(3H,s), 3.81(3H,s),
4.41(2H,s), 7.03(2H,d,J=8.8Hz), 7.40(2H,d,J=8.8Hz),

7. 75(1H,s) . :
_ IR(KBr): 3210, 2930, 1613, 1506, 1255 cm™
25 ‘FAB-MS m/z: 302 (MH )

Reference Example 12
2-Benzoyl- 4-hydroxy-3-methylthleno[2 3-b]pyr1d1ne-5-
carboxylic acid ethyl ester
To a mixture of the compound 3 produced in

- 30 Reference Example 7 (5.0 g, 15.3 mmol) and anhydrous
aluminum chloride (8.6 g, 64.5 mmol) in nitromethane
(100 ml) was added dropwise gradually, in an atmosphere
of nitrogen with ice cooling, benzoyl chloride (3.6 ml,

. 31.0 mmol). The mixture was stirred for one hour at

35 room temperature and, then, for 14 hours at- 50°C. The

reaction mixture was poured into i;e-water,'followed by



al cohol and chloroform which was conbined with the filtrate, followed by
concentr at i owowssiie40sr educed 15 ~ pressure. The concent r alPETIIRIS/00728 '
partitioned between ethyl acetate and an aqaéons sodi um chl ori de sol uti on.
The organic layer was dried [err] from which the solvent was distilled off
under reduced pressure to give white crystals 0 13 g, 74%. 20 np >

3000C 200 ,
7 03(2|[4e(r1r] 53 8Hz tﬁég%{% ‘??ﬁé‘%@% acs &3}‘ %ﬁiﬁéw %31‘6351}3%0

1613, 1506, 1255 Wikh]an aguedus rgediym ghlorigte F@rl‘i}llR§freth€b ¥l e 12
2- Benzoyl - 4- hydroem&dwgqm,,t)hl Qh@hztﬁeb}sblfréﬁtnﬁaé df@ibﬂ% I¥ FAGindest hyl

ester To a m xture e conpound 3 produc in .3 ce Exanple
7 (5.0 g, 15.3 nmbEYUSH Rt %lEE‘rﬁ g‘ePPS’dB $6§859}mol) in

ni t romet haBe (100Thé)powdendexs atidgdy sin ganailal;ioyctmnsantat nospher e of

nitrogen Wth i CepsPObhESonOLIE ueid A HeE)G Whild!s8iflPhg adlC

m xture was stirr HMWead t he fm
14 hours at [err]120%Re r@é&t’[‘b’ht‘?‘ﬁ%t‘iﬁ% ﬁ/‘v'dsrr;ﬁ%rfé’d-' 98t E‘lpééeﬁlaﬁérthe

fol | owed by - Sdme ctamperitwre Mvwhich ds atrimipduréle iaxbr a6é-wacerpshed
followed by extraction with ethyl acetate. The extract
10 was washed with an aqueous sodium chloride solution and
 dried (MgSO,), then the solvent was distilled off under
reduced preSsure.' The residue was chromatographed on
silica gel to give a yellow powder (0.82 g, 16%). As
the sample for elemental analysis, the powdery product
15 was recrystallized from chloroform-methanol to give a
yellow crystals. m.p.241-243°C
Elemental Analysis for C,sH;sNO,S-0. 25Hzo.
C(%) - H(%) N(%)
Calecd.: 62.51 4.52 4.05
20 Found : 62.77 4.22 4.30
'H-NMR (200MHz, CDC1l,-CD,OD) &: 1.49(3H,t,J=7. 1Hz),
2.71(3H,s), 4.53(2H,q9,3=7.1H2), 7.49-7. 70(3H m),
8.96(1H,s). _
- IR(KBr): 3004, 1692, 1638, 1603, 1582, 1537, 1431 cm™t.
25 Reference Example 13
2-Phenylacetyl-4-hydroxy-3-methylthieno(2,3-b]jpyridine-
5-carboxylic acid ethyl ester
Employing the compound 3 (10.0 g, 30.55 mmol)
o produced in Reference Example 7, in substantially the
30 same manner as in Reference Example 12, using
| phenylacetyl chloride in place of benzoyl chloride, the
above-titled compound (1.47 g, 14%) were produced.
m.p.208-214°C -
Elemental Analysis for C,¢H,;NO,S-0.1EtOAcC:
35 C(%) H(%) N(%) '
Calcd.: 63.98 ; 4.93 ; 3.85

3 .
’ ’
. .
’ [



wi th an aqueous sodi um chl oride solution, which was dried (MgSO4), then the
sol vent wawalesssadsl ed of f under reduced pressure to give a pgfiupghgoonder
(7.58 g). 5 The powder was added, in 8w+l portions, to pol yphosphoric
acid ester (PPE), while stirring at [err]. The m xture was stirred for 90
m nutes at the same tenperature, which was then pouredinto ice-water,

fol |l owed by extr | ON, W thyl tate, Lkhe extract 10 - was washed-
with an aqueous g‘gﬁdil“lijni \(lm#br_brfde 540186(l;ﬁfi’0n%dr? dried (MyS®4), then the -

sol vent was di st H-NMR (200MigdecFDELsh@EBADYr Essikr €7 (IHet § &7 dliz Was

chromat ographed png&f 3x | . "- a 4y.Qlgl _ der 82404-16% . As the
sampl e for el erre?'?‘gﬂfz%%;?)%;gﬁis,ﬂﬁrg D \Kdé?lggps(?\gdgg?d%lﬁg)' haze
recrystallized ffo o F et ol 58i(J}8.8)yel | ow crystals. "[err]

El enent al & Anal ysIB(KRrr) { e3434,C(2986, 160%), 1600 %0560l cd5355218d5, #MIP ;
4.05 20 Foupg: 62.77 ; 4.22 ; 4.30 HNVR (200MHz, [err]: =~
1.49(3H,t,J=7. 1Hz), "2. 71(3H,s), 4.53(2H, q,J=7.1Hz), 7.49-7.70(3H m,
8.96(1H s). |R(K¥®iergum Exmgde 1438, 1603, 1582, 1537, 1431 [err] 25

E?Lﬁ;ﬁ;fgcE?3FPL§??€3T3'1?£¥%§°§%'%ﬂﬁ§§§ JERIEpol 2 drRIYEIdinecos i ¢ acid
ethyl ester Enpl 9&f§3%f(ﬁﬁﬁ4;ﬁﬁ}¥§ €% g, 30.55 mmol ) produced in
Ref er enck0 Exanpl e 7, To & smihvtritdraldfy thiee cdfipound SapEodBESEriRs in
Reference Exanplig dgredtdd Hhample 7 (17.8 g, 54.4 mmol) and pyridine
(22 ml, 0.272 mmol) in chloroform (120 ml) was added
dropwise gradually a solution of bromine (3.4 ml, 66.0 ‘
mmol) in chloroform (30 ml). The mixture was stirred
15 for 40 minutes at room temperature, and then, the
reaction mixture was concentrated under reduced
pressure. To the concentrate was added dilﬁte
hydrochioric acid. The resulting crystalline'
precipitate was collected by filtration, which was
20 washed with water and a small volume of cold ether,
followed by drying over phosphorus pentaoxide under
reduced pressure to give a brown powder (20 g). This
powder was added, in small portions, to polyphosphofic
acid ester (PPE) (100 ml) at 120°C under stirring. The
25 mixture was stirred for 90 minutes at the same '
temperature. The reaction mixture was then poured into
ice-water, which was subjected to extraction with ethyl
acetate. The extract was washed with an aqueous saline
solution and dried (MgSO,), then the solvent was
30 distilled off under:reduced pressure.' The residue was
chromatographed on silica gel to give a pale yellow
powder (9.93 g, 58%). As the sample for elemental
analysis,the powder was recrystallized from chloroform-
‘methanol to give colorless needles, m.p.214-216°C.
35 Elemental Analysis for C;H,,NO,SBr:

C(%) H(%) N(%)



phenyl acetyl chloride in place of -benzoyl chloride, the above-titled
compound (1. WO§/28415%) were produced. [err] ogl emental Anal ysPSTHBPS0ES | 35
(% H( % N(% Calcd.: 63.98 ; 4.937; 773785 - -98- Found : 64.25 ;
4.66 ; 3.52 H-NVR (200MHz, [err]: 1.47(3Ht,J=7.1Hz), 2.99(3Hs),
4.20(2H,s), 4.49(2Hq, J=7.1Hz), 7.26- 7.41(5H,m), 8.96(1Hs), 12.50(1Hs).. 5
| RCKBr): 3424, 29881cd694411691; 15809 1536,43495, 1439 [err] Reference

Exanpl e 14 2-Bronp-4- hydr oxye3- et byl 1 hj enp[2, 3- b].pyri di ne-5- carboxylic
aci d et hyl esterngﬁung : Qf‘sgo'a b*%t1oﬁpﬁ%3the'co ound 3 produced in
Ref erence Exanpl e B-NMF . (2Q0MiB, £DGo+EDOR) B ildiddd 3 22:&1’?-8‘.‘12)72 mol ) i

chloroforn1(120.nblspggnagsgdgggg .§€ﬁ$giﬂ&ﬁ4i)/giquhwggqn of brom ne (3.2
0

m, 66.0 mol hl or of 30 ! Lyred
40 m nut es 3at ) rlog%%t(gﬁrﬁgl‘a?g]? ¢ 283 thlﬁl?es Phﬁ%gét%%tfﬁ'-g 5r el\i/as for

'concentrated undeReEgégﬁeg Bkefmpluee1s To the concentrate was added dilute
pydrochloric act 4, HenbehbldxfLYohelhy 1n PLES -3 ByiRRihaLEect ed by
: carboxylic acid ethyl ester (alternative method of
producing the compound produced in Reference Example
10 14) :
A mixture of the compound 3 pfoduced in Reference
Example 9 (0.24 g, 1.01 mmol), N-bromosuccinimide
(10.198 g, 1.11 mol) and chloroform (10 ml) was
refluxed for 3 hours. After cooling, the reaction
15 mixture was poured into an agueous sodium chloride
solution, followed by extraction with chloroform. The
extract was washed with an aqueous sodiumlchloride
solution and dried (MgSO,), then the solvent was
distilled off under reduced pressure. The residue was
20 chromatographed on silica gel to give a yellow powder,
which was recrystallized from chloroform-methanol to
give colorless needles (0.29 g, 91%). m.p.214-216°C.
Reference Example 16 ' _
_ _ 7-Benzoyl-4,7-dihydro-2-(4-methoxyphenyl)-3-methyl-4-
25 oxothieno[2,3-b]pyridine-5-carboxylic acid ethyl ester
-_ To a.solution of the compound produced in
Reference Example 8 (5 g, 14.6 mmol) in pyridine (100
ml) was added, under ice-cooling, benzoyl chloride
(1.78 m1, 15.3 mmol). After stirring for 150 minutes
- 30 '~ at room temperature, to the reaction mixture was added
ethanol (1 ml). The mixture was concentrated under
.~ reduced pressure. The residue was partitioned between
dichloromethane and a saturated aqueous sodium chloride
solution. The aquéous.layer was extracted with
35 dichloromethane. The organic layers were combined,
washed with water and dried (MgS0O,). The solvent was



20 washed with water and a snmall volunme of cold ether, followed by
dryi ng ovavo psusegshor us pent aoxi de under reduced pressure tm'g.lmaocﬁzd)rovm
powder (20 g). This powder was added, Tnl@¥et| portions, to pol yphosphoric
acid ester (PPE) (100 m) at [err] under stirring. The 25 m xture was
stirred for' 90 m nutes at the sane tenperature. The reaction m xture was

then poured inhestse1uat 8¢, w@g&htm%sréym@&'t&& th}faﬁa%gw gﬁ\ew b ethyl

acetate. The exiract was waShe an agueous saline s on and dri ed

(MySO4), then ERELSH| gehr WhAichowas crygta 44%&?(ﬁ#OMMﬁihanPéd@@ealﬁeessure.
The residue wawhibeoorystabphed.on ¢j|98%) gak.p ap-va2emal e yel | ow powder

(9.93 g, 589%. E m&ng oro+%¥£f£ +§g%g#3#8qpaly3|s the powder was

recrystallized rom cn i ve colorless needles, [err]
35 5Elenental Anal y€{%)for HESY]: (NB@) H%  N% . 99 cal cd. :
41.79 ; 3.19 ; c41é43. Foyﬂdlg ¢1.853 3. 34.53 [err] (200MHz, [err]:
1.47(3H,t, J=7. 1F&é gg(SH S), 4, 50(2H J 7.1Hz), 8.82(1H,s). 5

| R(KBr): 2990, FB8d 18059515784+ 6835 [2r Ref er ence Exanpl e 15

2- Br ono- 4- hydr&nguﬁkruﬂdqnﬁd1|enmﬂg)Bsb]py14qum¢tﬁu_1¢uﬂzygyl|c acid et hyl
ester (alternabl ¥ SRIEPY 9'es(3m,s), 4.26(2m,q,9=7.202),

10 6.98(2H,d,J=6.7Hz), 7.40(2H,d,J=8.9Hz), |
7.57(2H,t,J=7.6Hz), 7.70(1H,t,J=5.9Hz),
8.27(2H,d,J=7.0Hz), 9.14(1H,s).

IR(KBr)- 2972, 1717, 1607, 1580 1522, 1502 cm™.
Reference Example 17 |
15 7-Benzoyl- 3-bromomethy1-4 7-dihydro-2- (4-
' methoxyphenyl)-4-oxoth1eno[2 3-b]pyrldlne-s-carboxyllc
acid ethyl ester
A mixture of the compound produced in Reference
. Example 16 (6.39 g, 14.3 mmol), N-b:omosucc1n1m1de

20 (2.67 g, 15 mmol), a,a’-azobisisobutyronitrile (0.47 g,

2.86 mmol) and carbon tetrachloride (100 ml) was
"refluxed for one hour. Upon cooling,'resulting
insolubles were filtered off. The flltrate was diluted
with chloroform. The organlc layer was washed with a

25 saturated aqueous sodium chloride solution and dried
(MgS0,), followed by distilling off the solvent under
reduced pressuré. The residue waS_crYstallized from
ethyl acetate to give colorless needles (7.02 g, 93%).
m.p.124-126°C - |

30 Elemental Analysis for C,sH,NOsSBr:

C(%) H(%) N(%)

Calcd.: 57.04 ; 3.83 ; 2.66

Found : 57.16 ; 3.85 ; 2.70

'H-NMR (200MHz, CDCl,;) &: 1. 14(3H t,J=7.2Hz),
35 - 3.88(3H,s), 4.26(2H,q,J=7. 2Hz), 4. 68(2H s),

7.04(2H,d,J=8.8Hz), 7.53-7.75(5H,m),



produci ng the conpound produced in Reference Exanple 10 14) A m xture
of the conpd¥R@s/28485 oduced i n Reference Exa-rrBI_e 9 (0.24 g, 1POTIRHSHH0728

N- br omosucci ni m de (10.198 g, 1.11 nol) arrd 10 oroform (10 m) was refluxed
for 3 hours. After cooling, the reaction 15 m xture was poured into an
aqueous sodi um chl oride solution, followed by extraction with chloroform- -

The extract was weg) 2 1), Ay @$30U9 , 20¢husghl oride solution and dried
[err], then the sc&g' was. 'still%g of f gnder reduged pressure. The

resi due was 20 it (gred‘p #edohdd Idn 60Pcaldlf 8 give a yel | ow powder,
whi ch was recryst seéfershde Eramples @fgor m net hanol to give col orl ess needl es.
(0.29 g, 91%. [er € ce, | l.e 16 = -
7-Benzoy|-4,7-dihy%%gfg%%&sﬁbﬁhggggﬁ@ﬁv?fpgpﬁQYﬁ}reZDYQ§PXY°2’(4'

oxot hi eno[ 23 3- b] pyretharyphanyljothienod i, 3-bipyridiner5foaxbaxylic meist t he
conpound -produced d¢hyefeytice Exanple 8 (5.9, 14.6 mml) in pyridine (100
m ) was added, under |ce-QooIing,éxHuoyl chl ori de él.? m, %£.3 nmol ) .
After stirring for 150 hiftifttrs;@f the gompoupd: prpduced n ReferRNG&action
m xture was added Exdmpied Y71 (i€.)7.3 Bhe 1218t mmelyasNeothehdi béepropileamine

Caturated aqueons G it v Bl o NoRRAIRERETafLE B “TE AT 20l e

um-chl oriide sol’dti on. € aqu s extracted.
with 35 10 dj chlbt dhvmedne andrgimetdyliformapide (20@ mbhiwardstisngtd
wWith water and drifsk (dQaEhuteBatsovNtewPérature. The solvent was
distilled off under reduced pressure, and the residue
was partitioned between dichloromethane and a saturated
agqueous sodium chloride solution. The organic layer |
15 was washed with water and dried (MgSO,). The solvent
was distilled off under reduced pressure, and the
residue was dissolved with a mixture of dichloromethane
(100 ml) and ethanol (50 ml). To the solution was
added, under ice-cooling, a solution of sodium ethoxide
20 (0.88 g, 13 mmol) in ethanol (50 ml), and the mixture
was stirred for 4 hours at room temperature. The
reaction mixture was neutralized with acetic acid, then
the solvent was distilled off under reduced pressure.
The residue was subjected to partition between
25 dichloromethane and water. The organic layer was
washed with water and dried (MgSO,;), then the solvent
was distilled off under reduced pressure. The residue
was chromatographed on silica gel, which was '
crystallized from ethanol to give colorless needles
30 (4.32 g, 73%). m.p.175-177°C.
Elemental Analysis for C,sH,N,0,S:
C(%)  H(%)  N(%)
Calcd.: 67.51 ; 5.67 ; 6.06
Found : 67.43 ; 5.72 ; 6.06
35 'H-NMR (200MHz, CDCl,) §: 1.45(3H,t,J=7.2Hz),
2.35(3H,s), 3.75(2H,brs), 3.89(3H,s), 3.92(2H,s),



-100- distilled off, and the residue was chromat ographed on silica gel,

whi ch was V98328405 zed from et hanol to giye white crystals (’61‘/&!!95@07298%
lerr] Elenental Anal ysis for-[err]: 5 102 (% H( % N( %
Calcd.: 67.10 ; 4.73 ; 3.13 Found : 66.95 ; 4.68 ; 2.93 [err] (200MHz,
‘[err]: 1.14(3Ht,J=7.7Hz), 2.42(3H,s), 3.85(3H,s), 4.26(2H,q,J=7.2Hz), 10
6. 98( 2H, d, J=6. 7ﬂhﬁ4(7H4QGEH7d2Qz§,9#201(ZH55£5&tt d%ﬂ

(RCKEY 2072, 1717,
oL =5 Sy gl 2raderfaogg) 8 LI ) TR

7- Benzoyl - 3- broﬁBﬁﬁﬂHyF 34244 BQOPp- 2686, 1607, 1504 cm™’

nethoxyphenyl) n ] pyri di ne-5-carboxylic aC|d ethyl ester A
m xture %f t he ggﬁéggﬁbé 9L§ﬂ§1§ ?% Ref erence Exanple 16 (6.39 g, 14.3

mrol ), N=br om)sacﬁ“ﬁpﬁfﬁlemé'ehyl -5-(4-mitxpphenyditiniophene-3- '
[err]-azobi si sobatporplici a€id OetdilyD egedd nMoI) and carbon tetrachl oride .

100 mi fl for. o pu Upon coolin resul ting insol ubles were
glltereé 3?? r$heu????r%?% gﬁgé%ﬁi{x {PWM§§W?ﬂﬂé§qﬂ4H4ﬂ asTReserghadc | ayer
was washed within RéferenceaExamplel hquesirg shdiitrophenyildeetohgt i on and -
dried [err], f ol bongdg by1 ¢4 Sﬁnhéij Nth %faé&eo?q}l Yt%'ltho%?lenyl acetone,

10 ethyl cyanoacetate (23 g, 19.5 mmol), ammonium acetate
(3.1 g, 40 mmol), acetic acid (9.1 ml, 159 mmol),
sulfur (5.0 g, 160 mmol) and diethylamine (16.0 ml, 160

mmol), the titled compound was produced as colorless '
crystals (22.2 g, 52%) m.p.168-~170°C (recrystallized
15 from ether-hexane). ' '

Elemental Analysis for C,H,N,0,S:
C(%) H($%) N(%)

Calcd.: 54.89 ;. 4.61 ; 9.14
. Found : 54.83 ; 4.90 ; 9.09 |
20  'H-NMR (200MHz, CDCl,) §: 1.39(3H,t,J=7.1Hz),

2.40(3H,s), 4.34(2H,q,J=7.1Hz), 6.27(2H,brs),
7.48(2H,d,J=8.7Hz), 8.23(2H,d,J=8.7Hz).

IR (KBr): 3446, 3324, 1667, 1580, 1545, 1506, 1491,
1475, 1410, 1332 cm’’.

25 Reference Example 20 _ S
2,4(1H,3H)-Dioxo-5-methyl-6-(4-methoxyphenyl ) -
thieno[z,3-djpyrimidin-3-acétic acid ethyl ester

To a solution of the compound produced in
Reference Example'l (5.00 g, 17.20 mmol) was added

30 ethyl isocyanatoacetate (2.90 ml, 25.80 mmol). The
mixture was stirred for 6 hours at 45°C, followed by
concentration under reduced pressure. The concentrate
was dissolved in ethanol (6 ml), to which was added
sodium ethoxide [prepared from ethanol (30 ml) and

35 sodium (0.79 g, 34.30 mmol)]. The mixture was stirred
for 24 hours at room temperature, to which was added 2N



reduced pressure. The residue was crystallized fromethyl acetate to give
col orl ess n¥YISR84057 02 g, 93% . [err] 30,03 . El emental AnZICTEPES0Z8
lerr]: % H( %9 N(% . Calcd.: 57.0477° 3.83 ; 2.66 Found : 57.16 ;
3.85 ;- 2.70 [err] (200MHz, [err]: 1.14(3Ht,J=7.2Hz), 35 3.88(3H,s),
4.26(2H,q,J=7.2Hz), 4.68(2H,s), 7.04(2H,d,J=8.8Hz), 7.53-7.75(5HM), --
101 - 8.35(2H, d,HeY. (% )ml 9.3 miid1ly).. ERhEBo): wag98ilstilledd dHHunder0?2

[err]. Referenc : . .

SUN Benzyl - N mer P RSRTRAS 7, §he, pepiye was subjected to
nethoxyphenyr)-t#ﬂi%ﬁﬁngpdﬂﬂaﬁqhdwﬁé-yaéaeéowythcwebetreﬁhsnokﬁnmq A
m xture of the corisdiifhdy® HedRided) preakauease b 2spte (6.73 g, 12.8

mmol ), N-gthyldiisopr lamne (2..30 m., .13, |}, N-benzyl nef hyl am ne
(1.73 n § 10 reﬂ‘%’.’s%'o ")"“q'ri‘r‘f‘gl FErm: ﬁiFPFBPiagggglfio‘ﬂhﬁﬁ %%"s‘hs“i/q rred for
40 m nutes at rothn1®krgher@Xir.em.phabdel68AC.was distilled of f under reduced
pressure, and ttﬁé"?‘ﬂ*ﬁeﬁ%@{ It ifbkopgfs;ﬁh&%vga:en di'chl or onet hane and a

saturat ed aqueous sodi e solu e organic |ayer 15 was
* washed with water and dri®@®) err B(¥Fhe sB(¥ént '

Caled.: 57.74 ; 4.85 ; 17.48
10  Found : 57.78 ; 5.03 ; 7.45 ,
'i-NMR (200MHz, CDCl,) §: 1.30(3H,t,J=7.2Hz),
2.45(3H,s), 3.85(3H,s), 4.26(2H,q,J=7.2Hz), 4.78(2H,s),
6.95(2H,d,J=8.8Hz), 7.31(2H,d,J=8.8Hz), 10.58(1H,s).
IR (KBr): 2914, 1742, 1713, 1655, 1605, 1568, 1528,
15 1499 cm™'. ‘
Reference Example 21

Employing, as stérting materials, the compounds
produced in Reference Examples 2, 3 and 19, compounds
set forth in Table 5 were produced, in accordance with

20 the method described in Reference Example 20.
Table 5

25
RS 4
| R.Ex. 21 R® R* Yield | m.p.

30 Cpd.No. (%) (°C)
1 ethyl acetate H 85 119-120
2 methyl methoxy 84 273—276.
3 phenyl ' methoxy | 85 >300 '
4 phenyl nitro - 84 >300

35 5 benzyl ‘methoxy | 92 241-242




was distilled off under
W th a m xtwoesed4esli chl or onet hane (100 n1

reduced pressure, and the residue was dissol ved

éggnd et hanol (50 REYIPIFHO2B e

sol uti on was added, under ice-cooling, ufi on of sodi um et hoxi de 20
(0.88 g, 13 mml) in ethanol (50 m), and the m xture was stirred for 4
hours at room tenperature. The reaction nixture was neutralized_mﬁth acetic
aci.d, then the gotvenmtr—wasyTarstTTegof f—un ;.-,'uu U Pregsure. 11e
‘resi due was subjleBtB#-t81lpartiti orRbetween 25 R’ qﬂ¥h¢b¢cneﬂhéne ahd
wat er. The organi AN has washed with whter and ldr (BH der r4°C)Y heh t he
sol vent was disfilleg of f yndglethetyohenpichadtRoxy € @gsicue 520
chr omat ogr aphed oSt Ta get;, W CIT wWas crystar 1 Zzgd—fromnmetianot D give
col orl ess needl ¢s_307 gygiohexyloy [ el methoxyignt 84 AnaRYS-23760 _
. 0 0 0 e . 4 .
Lerr]: A% (% NC et HoxyBhenl’ ﬁe@ﬁquLG;Qﬁ.Fc“597*293113 !
5.72 6. 06 35 |_CIIJ L ZOUIVTriZ, [ CrT . H.AFo(orLt, 9=—1.2 y L. O\ H,S),
3.75(2H, brs), 3.89L3H S), 339@@2HoxyPhenyllOﬁetno#n( Hé@,Ja? 21300
7.01(2H, d, J=6. 7lHz 21~ 1.37(7H.n 7( (KR : |3 09,
1685, 1607, 1504 bi-L0Rere] 22E0E v [oBhoxy T 1) 484068
11 3-chlorophenyl | methoxy | 97 >300
12 4-chlorophenyl | methoxy | 95 >300
10 Reference EXample 22
2,4(1H,3H)~Dioxo-6~ (4-n1trophenyl) -5-
methylthieno[2,3- d]pyr;m1d1n-3-acet1c acid ethyl ester
To the compound 1 produced in Reference Example 21
(2.20 g, 6.39 mmol) was added conc. sulfuric acid (12
15 ml). To the mixture was added dropwise, under ice-
cooling, a solution of sodium nitrate (550 mg, 6.47
mmol) in conc. sulfuric acid, followed bY'stirring for
one hour under ice-cooling. The reaction mixture was
poured into ice-water, which was extracted with'ethyl
20 acetate. The extract was washed with an aqueous sodium
chloride solution and dried (MgSO,), followed by
distilling off the solvent under reduced pressure. The
‘residue was chromatographed:on silica gel to give a
_ yellowish solid (1.30 g, 52%), which was then
25 recrystallized from ethyl acetate - hexane to yellow
crystals, m.p.277-280°C. ' '
Elemental Analysis for C17H15N3058 0. 4H20°
C(%) H(%) N(%)
Caled.: 51.48 ; 4.01 ; 10.59 -
30 Found : 5164;_379; 10.61

'H-NMR (200MHz, CDCl;) &: 1.33(3H,t, 3=1. 2Hz),
2.56(3H,s), 4.28(2H,q,J=7.2Hz), 4.79(2H,s),
7.57(2H,d,J=8.8Hz), 8.30(2H,d,J=8.8Hz), 10.30(1H,s).
IR (KBr): 1748, 1719, 1663, 1522, 1460 cm™.



5 2- Anl %ng%hyl 5- (4-ni trophenyl)thi ophene- 3- carbox¥;ic aci d et hyl
ester I'n sub®tal Iy the sane procedur g ggsdescribed in Re oﬁﬁanple
1, using 4-nitrophenyl acetone (35.0 g, 195 nnDI) i'n place of '
4- met hoxyphenyl acetone, 10 et hyl cyanoacetate (23 g, 19.5 mol),
ammoni um acetate (3.1 g, 40 mml), acetic acid (9.1 m, 159 mmol), sulfur-
(5.0 g, 160 nnnl)RQﬂﬁrQnQQI%ﬂamnhme2@16 0 n, 160 nnnl) the titled conpound

d d (ol -((32 CEL}al zed 15
??gnféghg??heiznczu4ﬂ%ﬁ¥33) nﬁﬂﬁﬂdi (2 fiu&raﬁ&ﬁ@yl&xé talh ‘gﬁﬁéﬂﬁ&

Si.s for
Cal cd.: 54.89 ; hJT%;¥3?°ﬁ é IPyxim hln‘ getlcga :&FhYl [err]
(200MHz, [err]: :hsraxn4t 3=7. 1%&) 2.40(3H,s), 4.34(2H,q,J=7. 1Hz),

6. 27(2H, b 7. 48( 2H, 3 Br): 3446, 3324,
1667( 1588§)1545 ESOQQ’%h%fig%ﬁ?g °%4%§§ ggéggfégt%roéﬁFé&:IQReference
Exanpl e 20 2, 4( 11Refgrencex Exampden 22- §700- Mbhbx?@hmmyl) -in

t hi eno[ 2, 3- d]pyrldmmaﬂhyadﬁﬁﬁmﬂﬁidéckdoehmylweféeadaéu %ﬁ@ﬂ of the

cthyl 1 Sosyanat oRARERRE CEy 190 fid-28- 38 TIGE) Sww e @R red for
6 hours at [err],mqﬂﬂﬂ(ﬁﬂeamb&)candeﬂbi&uonobandpl cklbbeide presind, The
concentraje vas & $PmiRd)." ThBeRkthBeMrs LL11PEE VRS AUIRT at
room temperature. The reaction mixture was
concentrated, and the concentrate was partitioned
fbetwgen'ethyl acetate and an aqueous sodium chloride
solution. The aqueous layer was extracted with ethyl
15 acetate. The combined extract was washed with an
aqueous sodium chloride solution, which was then dried
'(Mgsok), followed by distilling off the solvent under
reduced pressure. The residue was chromatographed on
silica gel to give a white powder (500 mg, 56%),
20 m.p.155-158°C.
Elemental Analysis for C,H;N;0,SF.0.5H,0:
' C(%) H(%) N(%)
Calcd.: 56.91 ; 4.18 ; 8.30
.~ Found : 56.74 ; 3.84 ; 8.25
25 '"H-NMR (200MHz, CDCl;) §: 1.32(3H,t,J=7.2Hz),
‘3.84(3H,s), 4.27(2H,q,3=7.2Hz), 4.84(2H,s), 5.30(2H,s),
7.06-7. 33(4H,m), 7.54(2H,d,J=8. 9Hz),
7.27(2H,d,J=8.9Hz).
IR (KBr): 1748, 1711, 1673, 1520, 1491 cm™.
30 Reference Example 24
Starting from the compounds produced in Reference
Example 21, compounds set forth in Table 6 were
produced in accordance with the method described in
Reference Example 23.
35 Table 6 |



sodi um et hOXI de )#fgrepar ed fromethanol (30 m) and 35 sodi um (0.79 g,
34.30 mmmol YO 95/ m xture was stirred fq%%4 hours at roorRCGTERP¥0ZRSBUre, to
whi ch was added 2N - 103 - HJO (18 m nmol ). Ethanol was distilled
of f under reduced pressure, and the residue was subjected to filtration,
whi ch was washed with water-ethanol and dried under reduced pressure,

foll owed by 5 recrystallization from ethanol to give white needl es
(5.70 g,, 89%. [err] Elenental Analysis for rrl: C(% H% N( %9
Calcd.: 57.74 ; 4.85 ; 7.48 10 CH, ound ; P3 5.03 ; .7.45 [err]
(200MHz, [err]: 1.30(3Ht,J=7.2Hz); N"3.85(3H,s),

426(2HqJ 7.2Hz), 4.78(2H,s), 6.9 : , 7.31(2H,d, J=8. 8Hz),

10. 58( 1H.s IR (KBr): 2914, 1;%@, 13, . 1605, 1568, 1528, 15

1499 [erP] Ref erence Exanpl e 21 Enpl oyi ng, ds s rang materials, the
conmpounds produced in Reference Exanples Zha @ , conpounds set forth
in Table 5 were produced, in accordance vm'th 200 —. the method described -
in Reference Exarrple 20. Table 5 [err] '

Ref.Ex.24 R | R R | vield | m.p.
10 . LLCpd.No. | - N (2) (°c)
1 ethyl .. | 2-fluoro methoxy 87 | - 127-128
: acetate 1
2 methyl 2-methoxy methoxy 92 174-175
3 methyl 2-fluoro 'methoxy' 97 : 179-180
4 phenyl 2-methoxy | methoxy 93 _240-241
15 5 phenyl 2;fluorq I methoxy | 96 | 252.253
6 phenyl 2-fluoro | nitro | 87 294-295
7 phenyl 3-fluoro methoxy 88 215-217
8 ‘phenyl | 4-fluoro methoxy _ 66 209-212
9 phenyl 2,4 methoxy | 73 227-228
difluoro ; §
20 10 phenyl 2,6- methoxy | 87 291-292
' difluoro '
11 phenyl 2-chloro, | methoxy 91 287-288
_6-fluoro .
12 phenyl 2-methyl- methoxy 81 239-240
_ . thio ___
13 benzyl 2-fluoro | methoxy 86 124-126
14 benzyl 2,6- | methoxy | 82 161-163
difluoro - : ]
25 15 4-methoxy- | 2-fluoro methoxy | 87 270-272
' phenyl : - -
16 4-methoxy- | 2,6- | methoxy - | = 83 >300
phenyl difiuoro .
17 cyclohexyl | 2-fluoro methoxy_ 79 172-173
18 cyclohexyl | 2,6-  methoxy 73 207-208
: difluoro g ' .
19 phenyl 2,6- | nitro 93 280-282
difluoro : _ _
30 20 2-methoxy- | 2-fluoro methoxy 84 195-198
phenyl :




-104- [err] 10 Ref erence Exanple. 22

2, 4( 1H, 3H) - DV&¥82808 4- ni t r ophenyl ),- 5- nELhﬁbghLeno[Z 3- d]pyrrﬁ$%"wmgnacet|c
aci d ethyl ester To the conpgund 1 produced in Reference Exanple 21 (2.20
g, 6.39 mol) was added conc. sulfuric acid (12 15 m). -To the

m xture ?gzoadded dropwi se, under ice- cooling, a solution of sodium
nitrate ny,[ 6.4 ) 1 Qsconc suIEyrlc aci das fol}l by st rrlng
for one hou\rNh_un e]?efi’g pli.ng. The reactlon mxsure Was,zp‘gtred |'§I”HCQ
i ce-water, i C S acted w tnj et hyl 20 ‘acetgte he ragt was
washed with an aguedths sodﬁ{,@ﬁ;‘,&ﬁ’fydr Eé]]_%gwt i d rf'eéﬂ?f‘ydrl edae( IVt 804?6JE | oweld
by distilling off~ttesofFent Unger|requced priessHre |du
chromat ogr aphed jon st3ica é n;fi‘ﬁ’%]‘ J%‘%?‘“;‘?é?l ovli 81 i (i. 3( ﬁaz
whi ch was then 25 T ulydeIIILJU from et Nyl acetate - nexane 10 ellow
crystals, [err] [El en&htal ;;23 5 dréd.ers ((‘%"— oxy H(%85 N(% 258384
51.48 ; 4.01 ; pB—59-36 Fotret——5t- o4 ST 11061 eT 14uuwrz
[err]: 1.33(3HtP=7.2844z), 2.—%‘;{;3& s) 2-flupge 2H, cF'eJB?x)ZHz) , 9. 79( 2#
7.57(2H, d, J=8. 8HE}—8—30{-PH—EriF=8—81iE 3+~
5 25 2-chloro- | 2,6- methoxy 83 178-182
- ‘phenyl difluoro .
26 3-chloro- | 2-fluoro methoxy 90 | 247-248
.| phenyl
27 3-chloro- | 2,6- methoxy 93 278-279
phenyl _ difluoro _
28 4-chloro- 2-fluoro | methoxy 79 269-270
phenyl
29 4-chloro- 2,6- methoxy 91 : >300
phenyl difluoro _
10 '

Reference Example 25 :
5-Bromomethyl-2,4(1H,3H)-dioxo-1-(2-fluorobenzyl)-6-(4-
nltrophenyl)thleno[z,3-d]pyr1m1d1n—3-acet1c acid ethyl
ester

15 " A mixture of the compound produced in Reference
Example 23 (0.300 g, 0.603 mmol), N-bromosuccinimide
(0.107 g, 0.603 mmol), @,c’-azobisisobutyronitrile (10
mg, 0.60 mmol) and carbon tetrachloride (15 ml) was
refluxed for 2 hours. Upon cooling resulting

20 insolubles were filtered off from the reaction mixture.
The filtrate was diluted with chloroform. The organic
layer was washed with an aqueous sodium chloride
solution and dried (MgSO,), then the solvent was
distilled off under reduced pressure. The residue was

25 recrystallized from ethyl acetate to give colorless
needles (0.284 g, 82%), m.p.165-167°C.
Elemental Analysis for CjHyN;O;SBrF:

C(%) H(%) N(%)

Caled.: 50.01 ; 3.32 7.29

30 . Found : 49.87 ; 3.27 ; 7.23

-e -e



IR (KBr): 1748, 1719, 1663, 1522, 1460 [err] - 105- Reference Exanple 23
2, 4( 1H, 3I—|)W¢DP%386051 (2-f1 uorobenzyl) 6- (435t Lophenyl ) - PCTAPISI0728 '
5-met hyl t hi eno[ 2, 3-d] pyri m di n-3-acetic aC|d ethyl ester 5 ~ To a
sol ution of the conpound produced in Reference Exanple 22 (700 my, 1.80
mmol) in dinethylformam de (10 mM) were added potassi um carbonate (372 -ny,
2.70 mol ), poﬂasunnnxzomuma,(cnnnﬂngs.llselmﬁnbt anad. EHi)uorobenzyI

chloride (0.43 n1, I he, m xt S r ar, 2 hour s
at room t enperat’ use,&%'rﬁé‘j-eacggéﬁ )i%gx-éf %!aé ac(o#cé%l)gvasa)t jaoerf%l{ :
concent rat e wad -®dr7i-B7¢ddamdet \K@éﬁ(@HhQLJa%eGﬁz)a, and an aqueous SOdI um '
chl ori de sol utigon3 ﬁhedagugoggzlayer was ‘extracted with ethyl 15

acetate._ The combi ned ex al} aqueous sodi um chl ori de
sol utio® whi cﬁ%é‘#ﬁen@#gedlﬁf‘r},\%%r | @%éﬂ W distilling off the
sol vent under redetencer exampte 28he re5| due was chromat ographed on silica

gel 10,01V 8 W1 RSk 3000 e Cihaniite profbilid 5L UPRA™ 125,

: 3.84; 8 2$xample 24, compounds set forth in Table 7 were
produced in accordance with the method described in
10 Reference Example 25. -
Table 7
Br-CHf 2

15 | o 'R“’Q

: Ref.Ex.26 R3? S R¥* - | vield m.p.
20 Cpd.Na. : ) (Z) (°C)
1 ethyl 2-fluoro | methoxy 70 152-153
-acetate . - : )
2 methyl | 2-methoxy | methoxy 63 | 173-176
3 methyl | 2-fluoro methoxy _82 175-177
4 phenyl" | 2-methoxy methoxy 93 240-241
25 5 phenyl | 2-fluoro methoxy 86 230-233
' 6 _ _phenyl 2-fluoro nitro 86 224-225
7 | phenyl | 3-fluoro ‘methoxy 84 215-216
8 . phenyl | 4-fluoro methoxy 84 232-233
9 phenyl 2,4~ methoxy 84 '230-231
difluoro : . :
30 10 phenyl 2,6- methoxy 87 © 250-252
: difluoro "
11 phenyl " 2-chloro, methoxy 86 255-257
) 6-fluoro . . -
12 phenyl 2-methyl- methoxy | 90 212-214
thiq _
13 benzyl 1 2-fluoro ‘methoxy 83 132-134



25 [err [err]: 1.32(3H,t,J=7.2Hz), 3.84(3H,s)
4.27(2H,q, J l?' z’%@% 84(2H,s), 5.30(2H, s)108. 06- 7. 33(4H, n) , PCTAPIS00728

7.54(2H,d, J=8.9Hz)., 7.27(2H,d,J=8.9Hz). IR (KBr): 1748, 1711, 1673, 1520,
© 1491 {err]. 30 Ref er encé Exanpl e 24 Starting fromthe conpounds
produced in Reference Exanple 21. conpounds set forth in Table 6 were

produced in accdrgignge.2sith tRe nmethod gescribed gn - Ref egrlgm:T Exarmlg 23.
35 Table 6 | _cpil@6- -107- [err] % o (23 (°c)
ni trophenyl )t hi gno[ 2,,3- d] pygd{ gldl n-B; gecetic agi tﬁc y % 54.15
m xture of the gonpound ed in ihfleﬁﬁﬂce Exa cﬁye ? 0. 00 d’ 0803
mvol J, N-bronmpsycci nigm de LQ _ngS nmolf) , lerrTI(L0 ., U. 00U IMoTJ
and carbon tetrdchl orirl de [ Myg sgr PPifked %Fﬂ“ﬁ‘yhoursas Upon éa_ﬁﬁzﬁg
resulting 20 | %olub re TWITLEeread ol 1romrng reacqyrom mrxtoure
The filtrate wad di Iq'ut ed V\f VE Hor|of i@ m oThe | FEERHPC 80 249-251
17 cyclohexyl 2-fluoro methbxy 86 149-151
5 18 cyclohexyl | 2,6- methoxy 77 192-194
difluoro ' '
19 phenyl 2,6- nitro 94 228-229
- dlfluoro ‘
20 2-methoxy- | 2-fluoro methoxy 77 180-181
. phenyl
21 2-methoxy- | 2,6- . | methoxy .79 212-214
phenyl difluoro :
22 3-methoxy- | 2-fluoro methoxy 82 234-235
phenyl ' —
10 : 23 3-methoxy- | 2,6~ methoxy - 88 255-256
phenyl difluoro .
24 2-chloro- 2-fluoro methoxy 85 175-178
. phenyl : :
25 2-chloro- | 2,6- methoxy 88 191-193
phenyl difluoro
26 3-chloro- 2-fluoro methoxy 81 243-246
phenyl
27 3-chloro- 2,6- methoxy 92 270-273
. phenyl _difluoro '
15 28 4-chloro- | 2-fluoro methoxy | 84 271-274
. phenyl :
29 4-chloro- 2,6- methoxy 78 265-268
phenyl difluoro

- Reference Example 27
20 - 5-Benzylmethylaminomethyl-2,4(1H, 3H)-dioxo~1-(2-
' fluorobenzyl)-G-nitrophenyl)thieno[Z,3-d]pyrimidin-3-
acetic acid ethyl ester hydrochloride
To a solution of the compound produced in
Reference Example 25 (0.270 g, 0.47 mmol) in
25 dimethylformamide (10 ml) were added, under ice-
cooling, ethyl diisopropylamine (0.12 ml, 0.710 mmol)
and benzylmethyl amine (0.07 ml, 0.56 mmol). The
'mixture was stirred for 20 hours at room temperature.



- layer was washed with an aqueous sodi um chloride solution and dried

(MySO4), t RO vent was distilled o
25 recrystallized frome
El ement al

resi due was

needl es (0.284 g, 82%, [err]

N(% Cal cd. :

- 108 - [err]

4.78(2H, s),
8.33(2H, d, J

Exampl e 24,

10

15

20

.25

30

35

50 01 : 3.32;

7.29 3

4.8 0
-8, B%z%'é%tr%ta VRR ?ﬁﬁtg
Ref erence ExanpﬁétEGaS?Qr?Hﬁgoﬂﬁoﬁp

combenaguesusf 0ayBri #adabkerdc¥Ed SuER
t he nethqg descrlbed in,10

ganic layers were

SEE

0

gﬁ under reduced pPET/ERSH0728 he
9 acetate to give colorless

Analysis for [err] C(% H( %
Found : 49.87 ; 3.27 ; 7.23

( Z0@\Vreackdon] miktdte3wak, dorcéhEratdd 2Gmdl ghe) =7. 1Hz),

£2¢5dq Baflbdl 1%95151%# e &
neien n95 um@upn Wemme

0

ﬁgdﬁﬁﬂpﬁfi%?(

dance with

able 70 [err]
MgSO;), then

the solvent was distilled off under reduced pressure.

The residue was chromatographed on silica gel to glve a

colorless oil (0.297 g, 100%).

To a solution of this

oil in ethyl acetate was added, under ice-cooling, 1IN

ethereal'hydroéhloric acid.

for 10 minutes at the same:temperatﬁre.

'The mixture was stirred

The reaction

mixture was concentrated under reducéd pressure, and

the concentrate was crystall;zed from ethyl acetate -

ether to give the corresponding hydrochlorlde (0.084 qg)

as white crystals.
m.p.[hydrochloride] 120-128°C
Elemental 'Analysis_ for Ci,Hy,N,04SF.HC1.H,0:
N(%) |

c(s)’

Calcd.: 57.27
Found : 57. 23

.
!’
.
14

H(%)
4.81
 4.55

-e

.
’

8.35
8.42

'H-NMR (200MHz, CDCl,) [free amine] &:
1.31(3H,t,J=7.1Hz), 2.16(3H,s), 3.61(2H,s), 3.97(2H, s),
4.27(2H,q,J=7.1Hz), 4.87(2H,s), 5.31(2H,s), 7.10~
7.35(9H,m), 7.97(2H,d,J=8.8Hz), 8.23(2H,d,J=8.8Hz).

: 1711, 1665, 1522, 1493 cm’.

IR (KBr) [hydrochloride]

Working Example 1
4,7-Dihydro-7- (2-methoxybenzyl) -2~ (4-methoxypheny1) -3-
methyl-4-oxothieno[2,3-b)pyridine-5-carboxylic acid

ethyl ester

. To a suspension of sodium hydride (60% oil; 123
mg, 3.08 mmol) in dimethylformamide (3 ml) was added
dropwise, in an atmosphere of nitrogen under ice-

cooling, a solution of the compound produced in
Reference Example 8 (1.0 g, 2.91 mmol) in

dimethylformamide (20 ml).

The mixture

was stlrred for

30 minutes under ice-cooling, to which was added



err] Refer le 27 20 5- Benzyl net hyl am nomnet h
E1( 1H] 3H) - di gﬁggi%gpfl uor obenzyl ) --6<ni t Lophgny! ) t hi eno[ 2, 3- éf"ffmsm"&?n 3
acetic acid ethyl ester hydrochlorlde To a solution of t he conmpound
produced in Reference Exanpl e 25 (0.270 g, 0.47 mmol) in 25

di met hyl formami de. (10 ml) were added, under ice- cooling, ethyl

di i sopr opyl ani ne 4RPPKisH a 602111(919%13)5 artie bhoxybenz i |chidmisie (0082 |

0. 56 rrmﬁl) - The g XisuBg wadlgt iar Qﬂmétﬁhytfﬁoﬁﬁékﬁﬁdé‘t (3 GRy | tef{ﬁﬁ[ ature. -
110 - The reacti m,xt ure.was_.concentat ed concentrate was
partitioned bet V\%e%r?cé:tlﬁﬁ PSP EPYER S 155?‘81 dig aloI52%Mon of |

sodi um hydr ogenc &eppexesurche thgnebos Bayeurmastekn?euneﬂheMﬁHacthbﬂ

acetate. 5 QiGRAre ’wﬁ)ée'i:ﬁeWeESnEQ LOES a%&' J(fln’txfat:l%“w%ge

sol vent was distilled fo g reduce ressure. e resi

chr omat ogr aphed &FTEHE F'E’Heg StyegRvRthYLoReptake and am.amyPoys 100%. To a
sol ution of this asimoninmethybradet sétutesnaddess atidfiug qgg%ﬁohhﬁg IN 10

S o pey o o e eRoREC N e K GBS, Sofd el Gl BBl |
pressure, and th&igbnagneAuecusascdiymtchloride fsaimtdicny lansceirded - et her
to give tie corrquasodj ok rad sy ivime Fa@84i8killed off under
reduced pressure. The residﬁe was chromatographed on
silica gel to give a pale yellow amorphous (0.95 g,
70%). As the sample for elemental analysis, the
amorphous was recrystallized from dichloromethane-ether
15 to afford yellow prisms, m.p.165-167°C. '
Elemental Analysis for C25H25N055-0.5ﬁ20:
C(%) H(%) N(%)
Calcd.: 66.08 ; 5.55 ; 2.96
Found : 66.33 ; 5.44 ; 2.74
20 'H-NMR (200MHz, CDCl,) &: 1.41(3H,t,J=7.1Hz),
2.65(3H,s), 3.85(3H,s), 3.86(3H,s), 4.39(2H,q,J=7.1Hz),
5.16(2H,s), 6.92-7. 00(4H m), 7.21-7. 41(4H m),

8.41(1H,s).
IR(KBr): 2980, 1727, 1684, 1609, 1590, 1497, 1464 cm™.
- 25 Working Example 2

Employing the compound produced in Reference
Example 8 as the starting material, in accordance with
substantially the same reaction as described in Working
Example 1, the compounds shown in Table 8 were
30 produced. |
Table 8



15 as white crystals. nrp.[hydrochloride] [err] El emrental Anal ysis for
[err] C(% WO 953840s N(%9 Calcd.: 57.27 4.81 ; 8.35 20PCTIPISNIRR] :
57.23 : 4.55 : 8.42 H NVR (200MHz, [err}lﬁfree ani ne] 6:
1.31(3H,t,J=7.1Hz), 2.16(3Hs), 3.61(2Hs), 3.97(2Hs), 4.27(2H q,J=7. 1ru),
4.87(2H,s), 5.31(2H,s), 7.10- 7.35(9H n), 7.97(2H,d, J=8. 8Hz),

8.23(2H,d, J=8.8Hz). 25 | R (KBr) [hydrochlorrde] : 1711, 1665, 1522
1493 [err]. Working Exanple 1 . . 0 ,

4, 7- Di hydr o- 7- ( 2- met hoxybenzyl ) -@f,(4- met hok
nethyl 4- oxot hi eno[ 2, 3-b] pyri di ne- 5-I Ty ]
To a suspension of sodi um hydri de (6
di nmet hyl orrramde (3 mM) was. addr i
under ic®8 cooling, a sol utCBs0oR1 he conp

) :

GH%thyI ester 30

nmy, 3.08 mmol) in

R. in an atnosphere of nitrogen
und pr uced in Reference

Exampl e 8 (1.0 g, 2.912 mol) in 35 nanrde (20 mM). The
m xture was stirred for 30 ninutes.under |ce |ng to which was added
dropwi se a sol ytion of 2-npethoxybenzyl chlorrge (0.92 g, 5.87 nmol) in
di et hyl f or manijd .ﬁx. . | The reactj on niXtUr¢g§% g§trrreg Tor [23 hours at
room t enper at urje, ch§&fo T of 2 hours at [err]. Th ctro(oc)
| 10 1 |w | 49 170-172
| 2 3-methoxy 71| 153-155
3 4-methoxy - 72 | 132-134
4 2-methyl 63 | 199-201
5 2-acetoxy _ 52 154-156
15 6 2-methylthio 49 152-154"
7 4-nitro ] .7 98-99
8 4-(2-cyanophenyl) 62 134-136_
9 4-(2-t-butoxy- | 76 | 120-122
carbonyl )phenyl S o
20 Working Example 3 |
Employing the compounds produced in Reference
Examples 9 and 10 as the starting materials, thé
compounds shown in Table 9 were prodﬁced by
substantially the same procedure as descrlbed in
25 Working Example 1.
| Table 9
_ 0o
R : 00C.Hs
30 | g
ﬁas

35



5 m Xt ur

bet ween et hy|"§%§@f‘a§

aqueous | ayer was extracted with ethyl

hen concentrated, and the concentrate was
chl oride sol uti.

e and an aqueous anmopi
acet ate.

artitioned
728

The extract was washed with

an aqueous sodium chloride solution and dried 10 . [err], then the
solvent was distilled off under reduced pressure. The residue was
chromat ogr aphed opys &,1 i g4 ggisito|gi. vellisa palle yel [.gw armrp{;f)elﬁ- (0.3;5!’.9,
70% . As the sanp| epd 2. ql ement alf anal ysi s,| t he anpr phous S (°¢)
recrystallized frpm dichlior {hclq‘e ther 15 1o afflo r%Eyell W pI1 9ns,
[err] Elemental Apalysis for err]ph J{)ﬁeﬂ%:thuyﬁl(% 2d.l BE:H8 ;
5.55; 2.96 Foung 06. 3 @he”] (Z0UVH .
1.41(3H t, J=7. | Hz), Z 65(3‘?31‘531 ‘%‘S’C | &gt 8% Hz)
5. 16(2H, s) 5 6. 92- 7 O0( 4H,jm., - 7. 4J_(4H 3 —T ,
1727, 16845 1609, | 1590, 1535‘?“?]14 Fethyl | 25 'metheru nd EX3
Enpl oyi ng t he conpoumd—produCEd 1M RE'I"E'r'ETrCE%p'I"E—S s—thestartny
material, in accofdarfce \imebBubgtbaneYlal | y |t frmesbowy-r eadt i 6?1 ds #8stt i Hed
i n Wor ki ng Exanpl p—~tH—ttme w..puqu-rshma—i- fe—36 predgdced. -
Tabl e 8 's methyl phenyl- 2-methoxy- 64 167 170
acetyl phenyl
6 methyl 2-methoxy- | 2-methoxy- 57 194-196
phenyl phenyl
7 methyl bromine 2-methoxy- S0 161-163
' phenyl
10 8 methyl | 4-nitro- 2-fluoro- 90 184-186
| phenyl benzyl
9 methyl 4-methoxy- | 2-fluoro- 81 117-120
' phenyl benzyl
10 methyl 4-methoxy- | 2,6-difluoro- 80 amor-
- | phenyl benzyl 2 phous
11 methyl 4-nitro- 2,6~difluoro- 81 215-217
_phenyl benzyl : .
12 methyl | 4-nitro- 2-chloro-6- 80 211-213
. phenyl fluorobenzyl
15 13 methyl | phenyl 2,6-difluoro- 90 | 184-186
- benzyl
14 methyl phenyl 2-chloro-6- 86 171-173
' fluorobenzyl '
15 methyl | 4-methoxy- | l-naphthyl 74 193-195
__ | phenyl ' .
16 methyl 4-methoxy- | 2~.methoxy- 50 134-136
_| phenyl phenethy
17 methyl 4-methoxy- | phenethyl 54 182-184
phenyl :
20 18 methyl 4-methoxy- | 3-phenyl- 62 147-149
' phenyl propyl
19 methyl 4-methoxy- | cinnamyl 64 170-172
phenyl
20 methyl 4-methoxy- | 3-picolyl 28 142-144
phenyl :
21 methyl bromine 2-fluoro- 78 211-213
_benzyl
22 methyl bromine 2,6-difluoro- 73 175-176
: benzyl

25



- 112 - Jerr] 20 Wor ki ng Exanpl e 3 Enploying the conpounds pr.oduced in
Ref erence WOH¥3B49§ 9 and 10 as the startln%hnaterials, t he PCOAPEROOTES Shown
in Table 9 were produced by substantlaFTf' € sanme procedure as descri bed
in 25 Working Exanple 1. Table 9 [err] 35 -113-. WD 95/ 28405

- 114 - Wirking Exanple 4
4, 7- Di hydr-o- 5- hwegRrxy§es iaﬁ Ye (£- nethoxybenzyl) 2-(4-

. h
e e R R ST PN
di net hyl f or mani metiaxyphenyk)-o3-suktdhyl -di-oxotiniean 2y, 3+-bl pyrpainssi um

carbonate (0.083 g, fb 60 dBidei &r@ww@&nﬁhggwi}se&%% g, 0.60 mol)

20 mmol!
and pota§3|un1|0d£ere é£(¥%§ )le 11 (0.1 0.40 mmol) in

dlmethylformamlde (10 ml) were added, at room
temperature, potass;um'carbonate (0.083 g, 0. 60 mol),
2-methoxybenzyl chloride (0.094 g, 0.60 mol) and
potassium iodide (0.033 g, 0.20 mmol). The mixture was
10 stirred for 90 minutes at room temperature, and then
~ for 2 hours at 50°C..,The reaction mixture was
concentrated, and the concentrate was partitioned
between dichloromethane and waterﬂ' ?he'aquebus layer
_ was extracted with dichloromethane. The extract was
15 'washed with an aqueous sodium chloride solution, which
was then dried (Mgso‘), then the solvent was distilled
off under reduced pressure The res1due was
chromatographed on silica gel to give a pale yellow
amorphous, which was recrystallized from ethyl acetate
20 " to afford colorless crystals, m.p.153- 156°C.
- Elemental- Analys:.s for C,.Hy3NO,S s :

C(%)  H(%)  N(%)

Calcd.: 68.39 ; 5.50 ; 3.32
" Found : 68.11 ; 5.58 ; 3.24
25 'H-NMR (200MHz, CDCl;) 8: 2.67(3H,s), 3.85(3H,s),

3.86(3H,s), 4.59(2H,s), 5.12(2H,s), 6.90-7.00(4H,m),
©7.15(1H,d), 7.3-7.4(3H,m), 7.45(1H,s).
IR(KBr): 3400, 2936, 2838, 1618, 1547, 1504, 1249 cm’'
wOrklng Example 5 : '
30 S5-Acetoxymethyl-4,7-dihydro-7-~ (2-methoxybenzyl) -2-(4-
methoxyphenyl)-3-methyl 4foxpth1eno[2 3-b]pyridine
| To a solution of the compound produced in Working
Exaxnple 4 in pyridine (0.400 g, 0.96 mmol) was added,
at room temperature, anhydrous acetic acid (1.78 g,
35 19.0 ﬁmol). The mixture was stirred for one hour at
room temperature. The reaction mixture was



10 sti L 90 m nutes at roomtenperature, and the \xjé]zurs at
[err]. The %gsgzlgzg)n m xture was concent r.atyas, -and the conce%tcir 93“

partitioned between dichl oronet hane and water. The aqueous Iayer was
extracted with di chl oronethane. The extract was 15 washed with an
aqueous sodi'um chloride solution, which was then dried [err], then the
sol vent was di stFPReRNEXatemhddfhe CARSANLRALSs WS, PaR&itienedcbegmeen

chromat ogr aphed @th¢l | dcstaed drid Hiate Q@lc&obfh'leWcaHEiahouﬁheVm' ch was
recrystallized fro m et hy] _acet at.e Q; dt 1%%'0 tﬂ (iol orLegs cr ﬁtals
[err]. Elenental %?1%?'9% ¥ 'f%sr ﬁx re(q%e v YINEOF 5P cd. *79%8. 39 ;
5.50 ; 3.32 Founextr#®st Mas d¢hmignatogxapheRbon silfiear peézmmve[aerp].

2 67(3H, s}, 3.85
5 o0 08%4H . &gﬂ?wi 1sH§d%% 3&7 44’5%%’%?‘%11%? éﬁ}éegﬂ%ﬁ%rfm 300, 2936,

2838, 1618, 15478 H%b@“l%gﬂ &Hve \wRlamiese sFyesal 5300 6 g,
5- Acet oxynet hyl -, g I68WIB9° (- ( 2- met hoxybenzyl ) - 2- (4-

met hoxyphenyl ) - gEdI@ra% ﬁl ngq&g .er%q{o%, :i: t:g p&(é dine To a solution of the

conpound produc 29 2Py T di ne (0. 400 g, 0. 96 nmol) was
added, at room tenperatur@$yanhyd@)s ac®(i% acid (1.78 g, - 19.0

mol ). he m Xtpgfeqas §r}|3’7’e.d f5pr440n.e Koy at roomterrperature The
reaction m xture_was
Found : 67.09 ; 5.09 ; 3.06
'H-NMR (200MHz, CDCl;) §: 2.07(3H,s), 2.67(3H,s),
3.84(3H,s), 3.86(3H,s), 5.11(2H,s), 5.12(2H,s), 6.90-
7.00(4H,m), 7.18(1H,d,J=7.7Hz), 7.3-7. 4(3H,m),
15 7.69(1H,s).
IR(KBr): 1752, 1626, 1578, 1508, 1506, 1255 cm™ .
Working Example 6 _
3-Bromomethyl-4,7-dihydro-7-(24methoxybenzyl)-2-(4-
methoxyphenyl)-4-oxothieno([2,3-b]}pyridine-5-carboxylic
20 acid ethyl ester '
A mixture of the compound produced in Working
"Example 1 (0.35 g, 0.755 mmol), N-bromosuccinimide
(0.135 g, 0.758 mmol), «,a’-azobis isobutyronitrile (13
mg, 0.079 mmol) and carbon tetrachloride (5 ml) was
25 refluxed for 2 hours. Upon cooling, resulting
insolubles were filtered off from the reaction mixture,
and the filtrate was diluted with chloroform. The
organic layer'was washed with an aqueous sodium
chloride solution and, then, dried (MgSO,). The
30 solvent was distilled off under reduced pressure, and
'~ the residue was recrystallized from ethyl acetate to
afford colorless needles (0.272 g, 66%), m.p.200-201°C.
Elemental Analysis for C,¢H,,NOsSBr: '
C(%) H(%)  N(%)
35 Caled.: 57.57 4.46 ; 2.58
Found : 57.75 4,31 ; 2.31

~e -e



- 115 - concentrated. The concentrate was partitioned between ethyl acetate
and di |l ute WO@s/28M% ori ¢ aci d. The aqueous 11}%yer was extract BATAWPISI0BS hy|
acetate. The extract was chronatographéd Silica gel to give a 5

colorl ess anmorphous, which was recrystallized fromethyl ether to give-
colorless crystals (0.46 g, 100%, [err]. Elenental Analysis for [err]: -
(N H(%  'HCMMRL zoomu?atgdl,z) G 7, @0(351 4—.4J=7 n@3,Found : 67.09 ;
5.09 ; 3.06 [eré é [err] Q7(3H.s) 3H s%} 3. 8463H s),

3. 86(3Hs) 5.11(>18 (35“'55)12(42|4°§)2Hr8v§c‘r 71“60(:4F| H? 2H, 53¢ 155 16 (3H: Shz) |
7.3-7.4(3H, n) 16. 92~7 . 04 (@, 1t),,S)7. 2I3R(7Kl|8)(1H1i’152 718267.45¢84,MpP8, 1506,

1255 [err] pesl

3- Br ononet hyl - k‘)7 dltf?i'icifro#&fangt hox4t§éln' g ’

met hoxyph2nyl ) - Amwer?o‘{ep,slﬂ]zps}yr 16070, §5§§r: 49v.emz‘@ acid ethyl
ester A nmixture wirikiify adagieA spr oduced in Vorking Exarrpl el (0.35 ¢,

0. 755 mmol), N—brom)succ1 ni mde 0 135 g 0. 758 mmol) err']ﬂ%nzobl S .

i sobutyronitrile (13 nds, BSHdPEF?aéHIWP? g5 m) was 25
refluxed for 2 rﬂxmnplesumn 4c0A9, ngs r 68ulandng@3i asosthtesnganstdridagy ed of f

fTLgm the reacti off, tdiancd bilth® shibstadtlatds PhbUlgle YadinP! £ of orm

10 described in Working Example 6, the compounds shown by
Table 10 were produced
Table 10
R:u
15
R32
20 | W.Ex. 7 R3! R32 R? | R Yield | m.p.
Cpd.No. 5 . : ' (z) (°C)
1 bromo- | 4-nitro- | ethoxy- ‘| 2-methoxy- 95 173-175
methyl phenyl _ carbonzl ' benzyl
2 bromo- 4-methoxy- acetoxy- | 2-methoxy- 37 131-133
methyl phenyl methyl benzyl
3 bromo- phenyl | ethoxy- ' | 2-methoxy- 71 194-196
methyl . _ carbonll.. : benzyl
25 % phenyl bromo- ethoxy- z-methoxy- 40 amor-
1 methyl - | carbonyl | benzyl " phous
5 bromo- ‘benzoyl ethoxy- ‘| 2-methoxy- | - 36 amor-
methyl carbonyl benzyl phous
6 bromo- -methoxy- ethoxy- . . 2-methoxy-~ 55 amor-
methyl | phenyl : carbonyl - benzyl : phous
7 bromo- bromide - ethoxy- 2-methoxy- 59 174-175
methyl _ — carbonyl benzyl
8 bromo- 3-ine_thoxy- ethoxy- ' 2-methoxy-~ 91 83-86
methyl phenyl : carbonyl _ benzyl -~ - L
K1) 9 bromo- | é-nitro- ethoxy-: ' 2-fluoro- 69 202-204
methyl phenyl carbonyl benzyl
10 - | bromo- 4-methoxy- | ethoxy- 2-fluoro- | 100 amor-
methyl phenyl carbonyl benzyl : ~ phous



organi ¢ | ayer was washed with an aqueous sodi um chl ori de sol ution and,
then, driedW®¥¥2405 The 30

pressure,

sal vent wag
and the residue was recrystallize

from et hyl

%gli stilled of f ufddFPPEWIBed

acetate to afford

colorless needles (0.272 g, 66%, [err] Elenental Analysis for [err]: C(%
H( % N(% 35 Calcd.: 57.57 ; 4.46 ; 2.58 Found : 57.75 ; 4.31 ;
2.31 -116/ TT], K 200NFZ, | [ er sz L. 40( 347, J=7} LFZ)s 3. 6H.9),
4. 40(2H,q,J_:".wl 5. 05(2H: k), B 16(2H, s)%. 92-2;_04%4H, n),{'i‘;fd m-p.
7.23-7.28(1HMY, /3@ 7. Z3( N, M. 7. 5/(2H. d, J=8. Jg. 8 A0([TH ST TS
| R(KBY ) : 298%, 125, | BEgET; 15§ Sitran7 [|3PEMor K fifiExamile ¥ E;ipl%’g?r?ﬁf
t he conpounds producled i.nh Wby ki ng Examl es 3,” 4, [18enzod, Gd and 7413 as
starting material,s, fp@ecorfdance with fsyuhstantially.g __sameiga nefy535,710
descri bed i n]Worki ng |l e he&yﬁe cornpsaiBasyish Modabl |e re
produced. Talple 10 [lerr] | benzyl _
13 bromo- 4-methoxy- | l-acetoxy- | 2-fluoro- 43 amor-
methyl phenyl ethyl benzyl phous
14 bromo- | 4-nitro- benzoyl 2,6- 80 236-238
methyl phenyl difluoro-
benzyl
5 15 bromo- 4-nitro- isobutyryl | 2,6- 84 123-124
methyl phenyl .difluoro-
: benzyl
16 bromo- 4-methoxy- | isobutyryl | 2,6- 81 226-228
methyl phenyl difluoro-
. benzyl
17 bromo- 4-methoxy- | acetyl | 2-fluoro- 75 186-187
methyl phenyl - benzyl : '
18 bromo- 4-methoxy- | propionyl 2-fluoro- 45 165-166
. methyl phenyl benzyl
19 bromo- 4-methoxy- | butyryl 2-fluoro- 65 165-166
methyl phenyl ' benzyl
10 20 bromo- 4-methoxy- hexanoyl 2-fluoro- 55 168-169
methyl phenyl benzyl
21 bromo- 4-methoxy- | valeryl 2-fluoro- 63 173-174
' methyl phenyl : benzyl '
22 bromo- 4-methoxy- | heptonoyl 2-fluoro- 54 146-147
methyl phenyl ) ' benzyl
23 bromo- 4-methoxy- isovaleryl | 2-fluoro- 74 187-189
methyl phenyl ' ' benzyl :
24 bromo- 4-methoxy- | benzoyl 2-fluoro- 75 145-147
methyl phenyl benzyl -
15 25 bromo- 4-ethoxy- ethoxy- 2-methoxy- 98 196-198
methyl carbonyl- carbonyl benzyl
phenyl
26 bromo- 4-methoxy- | ethoxy- 2-fluoro- 77 115-120
methyl phenyl carbonyl benzyl
27 bromo- 4-diethyl- | ethoxy- 2-fluoro- 40 amor-
methyl amino- carbonyl = | benzyl phous
: carbonyl-
phenyl
28 bromo- | 4-ethoxy- | benzoyl 2,6- 88 | 190-192
methyl carbonyl- difluoro-
phenyl benzyl
29 bromo- 4-butoxy- ethoxy- 2-fluoro- 40 138-140
methyl phenyl carbonyl :

benzyl-



-117- - 118 - [err] Working Exanple 8 .

3- Benzyl aniW@A®2HMYs - 4, 7- di hydr o- 7- ( 2- net hoxybenzyl )-3- 5  PCTAPIS/00728
(4- met hoxyphenyl ) - 4- oxot hi eno[ 2, 3-b] pyri gi‘xlﬁeTS- carboxylic acid ethyl
ester hydrochloride To a solution of the conpound produced in Wrking
Example 6 (0.245 g, 0.452 mmol) in dinethylformamde (5 m) were added, -

under i ce-c@oitng rTernyrpmne .1 0. IJ 10 [ 0. [ 7 mplT ang :

benzyl am ne x{drf], RO. 73p m’rtﬂ% THe mi Rture. -pas 8t rredyﬁ)‘r" 00 ?‘qmutes
n p—y . . : . h) {

at roomte 'S} e T eaCul OfT T Xture was COjICeritr at ed alld rne

concentrate was3_°par5£§2i§9ed g§$ﬁ§8ﬁ"et h§¥angcet at 3?@‘1’?’5& uth ep HfodHus
Y

sol uti on of ‘sett+thrts . . ] St WS
extracted with ethyl acetate. The organic | ayer was dried [err], then the
sol vent was di st{anké@%Exampder 8 educed pressure. The residue was
ChroratQgrapPEdﬁmBqﬁdthmiﬂﬁheth?gkﬁe7ad¢hydrb638(zﬁmetﬁbﬁyﬁbq;yfxyZ%. To 20
a solution of t oi Ly in_ethanql ,( . gdded, . [.d.Ge-cooling, 1N
et hanol i cg_]hyd_roc(%'m%'ogfglp e?\g'ig r‘h éxg%hé'g%ai(?ﬂgege\ﬁgpg{”r‘éﬁ for 10 .
minutes with i ceanoslyilig arid eshyli enterxhydeoghtottieentrated under
reduced pressure, Wiigeh MaS1akEShablti $868 EoRBb&hAYbréduced imGRIKihgAnd
ether to give the correspondi n% _ : . . :

Example 6 (0.245 g, 0.452 mmol) in dmethylformaxnide (5

ml) were added, under ice-cooling,'triethylamine'(0.10

10 ml, 0.717 mmol) and benzylamine (80 ul, 0;732 mmol).

The mixture was stirred for' 90 minutes at’ room

temperature. ‘The reaction mixture was concentrated,
and the concehtrate was partitioned between ethyl
acetate and a saturated.aqueous s61ution of sodium

15 hydrogen carbonate. The agueous layer was extracted
with éthyl,aéetate. The @:ganic.layer was dried
(Mgsoa);then the solvent was distilled off under
reduced pressure. The residue was chromatographed on
silica gel to give a colorless 611_(0.135 g, 53%). To

20 a solution of the oily in ethanol (4 ml) was added,
under - ice<cooling, 1N ethanolic.hYdréchloric'acid (O.Z
ml). The mixture was étirred for 10 minutes with ice-
‘cooling. - The reaction mixture . was concentrated under
reduced pressure, which was crystallized f:om ethyl:

25 acetate and ether to give the corresponding
hydrochloride (0.113 g) as white crystals, m.p.118-
119°C. | -

Elemental Analysis for C33H32N20554HCI-0_. 9H20:

. C(%) H(%) N(%) '

30 Calced.: 63.79 ;  5.64 4.51
Found : 64.03 ; 5.44 ; 4.51
H-NMR (200MHz, CDCl;) [Free amineé] &:
1.40(3H,t,J=7.1Hz), 2.05(1H,br), 3.81(3H,s),
3.86(3H,s), 3.87(2H,s), 3.94(2H,s), 4.40(2H,q,J=7.1Hz),

¢ we



hydrochl ori 3 g) as white crystals, mp.118- [err]. El

Anal ysi s foqﬁ err C(% H(%9 .. N(%<3)9 .- Calcd.: 63'1:")%%%%23 ;
4.51 Found : 64.03 ; 5.44 ; 4.51 HiNNR (200MHz, [err] [Free amne] [err]:
1.40(3H,t, J=7. 1Ft) 2. 05(1H’br) 3.81(3H,s), 3.86(3H,s), 3.87(2H,s),

3.94(2H,s), 4.40 J=7. 1Hy - 119 5.18(2H s), 6.80(2H,d, J=8. 8Hz),
6.91- 6. 99( 2H, ) , 71302H7S)12(@f8%2ﬂsi.43(81m@)), |6R@Ksﬁ)99milaum¢hlbr2me]
3422, 2938, 17197,4996H,A3H08. 4L§ 502, 1460 [err]. 5 Vor ki ng

ExATPLe 2 D! OV RPn, e SR éz?eﬂ%é? i 25383705, ieﬁéZS‘W "’
substantially théssénel@BbEeHMﬁ@sxm described in Vbrklng Exanpl e 8.. 10
Table 11 kerr]  workifd exdibid o | |
Employing, as the starting material, the compound
produced in Working Example 6, the compouﬁds shown in
Table 11 were produced by substantially the same
procedures as described in Working Example 8.

10 Table 11
15
W.Ex. 9 B Yield m.p.
Cpd.No. . {2) {°C)
20 1 | anilinomethyl o 44 173-174
2 phenethylaminomethyl | 34 148-15 (oxalate)
3 phenylpropyléminomethyl 36 116-118 (hydrochloride)
4 N’-methylpiperazinylmethyl 63 138-139
5 N’-phenylpiperazynylmethyl 61 189;190
25 6 4-phenylpiperidinomethyl 52 165-167 (oxalate)
7 N’-benzylpiperazinylmethyl 86 | 109-110 (oxalate)
8 phthalimidomethyl 46 | 221-223
9 1,2,3,4~tetrahydro- 49 156-158 (hydrochloride)
isoquinolylmethyl
10 benzhydrylaminomethyl 52 133-135 (hydrochloride)
30 11 N-phenyl-N-benzylaminomethyl 20 93-95 (hydrochloride)
' 12 . | methylaminomethyl 100 | 118-120 (hydrobromide)
13 ethylaminomethyl 100 | 114-116 (hydrobromide)
14 N-benzyl-N-methylaminomethyl 69 96-98 (oxalate)
_ 15 N-benzyl-N-methylaminomethyl 77 147-152 (hydrochloride)
35 16 2-methoxybenzylaminomethyl 40 108-110 (hydrochloride)




-121-

[err&(\é‘brkl nsg

Exanpl e 10 Enpl oyi ng t he corrpounds produced i n Working
) /TR,

10

-

10 t he conpounds shown % Tabl e 12 were
substantial ly the same procedure described i n Wrking Exanple.8. Table 12
15 _ [err] 20 WO 95/28405 - 122 - [err]
Wor ki ng Exanpl e 11 4, 7-Di hydro-7- (2-net hoxybenzyl ) - 2- (4- net hoxyphenyl ) - 3-
met hyl - 4- oxof R No[Z[3-DBI pyTT dings;\F benzyT pi p(=(}a_ ‘g - 5-car boxam de Ib
To 1-benzyl p ¢ (0. 77 g, 437 mol) was|: § dr opwi se, " d0der
i ce-cool i ng, : 1 —SiN—2-
m, 4.37 mo | amipone thy 1r00|m 13perldPeild chrdrechloride)f
30 mnutes. [To tyfgi s 'QJ Wldﬁﬁtﬂ@ébe@ﬂylloom 10 | 129-131 (hydrochloride)
aminomethyl _ L
19 2-phenylimidazo-l-ylmethyl 49 - | 130-132
_ 20 aminomethyl . 89 | 104-106 (hydrobromide)
‘5 21 N-benzyl- N-d;methylammon;um | - 40 135-137 (bromide)
methyl :
22 N-methyl-N-(2,3, 4- | 31 |113-115 (hydrochloride)
: trimethoxybenzyl)aminomethyl =
23 N-methyl-N-(N-methylindol-3- 43 151-153 (hydrochloride)
yl)ethylamxnomethyl
24 N-methyl-N- 64 | 103-105 (hydrochloride)
: phenylpropylamxnomethyl '
25 N-methyl-N-(2- 77 | 115-117 (hydrochloride)
_ thiomethylbenzyl)aminomethyl )
10 26 N-methyl-N-(3,5-trifluoro- 53 130-132 (hydrochloride)
methylbenzyl)aminomethyl
27 - N-methyl-N-(Z.G- 75 124-126 (hydrochloride)
dichlorobenzyl)aminomethyl
28 N-methyl-N-(2- 76 139-141 (hydrochloride)
nitrobenzyl)aminomethyl ' :
29 .t-but}laminomethyl ‘80 | 126-128 (hydrobromide)
30 d1methy1am1nomethyl : 98 | 117-119 (hydrobromide)
15 -31 -methyl N-(2- chlorobenzyl)- 64 | 143-145 (hydrochloride)
amlnomethyl _ .
32 -methyl -N-(3- chlorobenzyl)- 75 203-205'(hydrochloride)
aminomethyl
33 N-methyl-N-(4-chlorobenzyl)- | 67 | 197-199 (hydrochloride)
aminomethyl = e
34 N-methyl -N-(2- fluorobenzyl)-f 38 120-122 (hydrochloride)
aminomethyl - .
35 dibenzylaminomethyl '  55 155-i57 {(hydrochloride)
20 36 .N-hydroxjethyl-N-benzyl- 60 | 112-114 (hydrochloride)
' aminomethyl : o
37 N-ethdxyéarbonylethyleN- ' 50 .78480 (hydrochloride)'
benzylaminomethyl . _ _ .
38 N-benzyl-N-acetamidomethyl 17 | 78-82 (hydrochloride)
39 N-propyl-N-benzylaminomethyl | 64 103-107 (hydrochloride)




20 tenperature, added a solution of the conpound produced in working
Exanpl e 1 (OVGRIHR8405. 08 Mol ) in tol uene (5gh). After stirri METEISHEhoyrs
at roomtenperature, .to the reaction m xtuié was added met hyl ene chl ori de
(30 mM). The mixture was washed 25 with water, then, dried over

sodi um sul fate. The WD 95/28405 - 123 - solvent” was distilled off

under reducedfpjessuig to Teave a_sol1d conpound,(1.d3 g), Which was
recrystallize t hyl ene, chl & de - n-hexa 5.0 gi ve the '%Jggve titled

COITpOUI’ld (0.4 r h/,l), III}J 230- 5 cl |1. tat—Arat ySTS T Of
[err]: (99 H( %8 ¥ybepzyl- NS{Wet!arllcd 69. 61052111 (wmchluszgez
Found : 69.88}1. 6 06 ‘| aninemethyk 29 10 Teodel (2daMz [orr]:

:2)) gi( §H55§ 4H5"f) . & 63( %i;&hany&mﬂﬁm&eﬂ%(lZH, m, 3. 556 2H, 2812 (RydtosRic2kie))
S [TITZH, S)}, . ©. 6 O8[ AR Ny, 7.2L- |7. Z0(YF 7.79[ I S).

Wor ki ng Exanplle 1‘22 15 ':"é‘::;‘ﬁ N; loui ng, as thezgtcﬂamﬁbzsn'é{’%‘#rf’g#]:‘)’ﬁ@

conpound pr-od —t ' '

the same proce¢dur&® as |[degethted-(3r Wor ki ng Exarpl 80 11,200n211c dhystrapkiorids)

forth in Tabl é-13_ nitrobenzyl)aminomethy
' 5 44 N-methyl-N- (4- 80 | 199-201 (hydrochloride)
nitrobenzyl)aminomethyl . :
45 N-methyl-N-(2-phenyl- 70 112-114 (hydrochloride)
benzyl)aminomethyl

Working Example 10
Employing the compounds produced in Worklng
10 Example 7, the compounds shown in Table 12 were
produced by substantially the same procedure described
in Working Example 8.

Table 12
0
15
R g7
832 |
| R3®
i~
20
W.Ex.10 R R3? R RY Yield m.p.
Cpd.No. : - - : (2) (°C)

1 N-benzyl-N- 4-nitro- 2- ethoxy- 73 124-126
methylamino- | phenyl methoxy | carbonyl (hydro-
methyl : chloride)

25 2 N-benzyl-N- 4-methoxy- | 2- acetoxy- 30 108-117
methylamino- | phenyl methoxy | methyl {(hydro-
methyl ' chloride)

3 N-benzyl- phenyl 2- . ethoxy- 25 167-169
aminomethyl methoxy | carbonyl (hydro-

. chloride)

4 N-benzyl-N- | phenyl | 2- ethoxy- 94 117-120
methylamino- methoxy | carbonyl (hydro-
methyl chlorxde)




wer e produced. 20

Table 13 [err]
124 [err] wordkskagsExanpl e 13 10
- 2- (4- et hoxyphenyl ) - 3-

[ N- et hyl

WD 95/ 28405

oxot hi eno[ 2, 3- b] pyri di ne-5-car boxylic acid ethyl
solution of the conpound 12 produced in 15

ester.

4, 7- Di hydr o- 7- ( 2- met hegyhessnyil
-N-( 2~ d@2hoxybenzyl ) ani nonet hyl ] - 4- :
hydrochl oride To a .
Wor ki ng Exanple 9 (0. 3Q g,

0.52 mmol ) p-r—ethyr—etecohot—(t5S5r-rr—rnere—gdded OOt rat-e—
triethyl anifiéEoi®@] g, 21 mmo}) ak¥ 2- ngt hdﬁ/be zy| Rl 0.16.m, 1
mmol ). Theg p -o+—6-0—gtH-S—at—t-00H--eh Ho—{TRig
reaction mjixtuse waphaiyl . conaentylat ed,zand -t h¢ eechayent
partitioned betweep ethyl acet bt@“aﬂﬁ‘h@f d Aethemve Hcambs
sodi um hydriegencar-porate—Tireragueors—Hgyer—wastextract
acetate. THe cénbi h&ddbenegari-c | bsnzeylas ch--ed‘E#y iethoxy ? _
was 25 W di sti | | 89ta¥ ﬂﬁﬁer reduced rEss t e
chronatogrqpnea on SIII glve a JeI T ow oft (u.zs op K L
i e
sol ution off thi's o %ﬁg ’% Er?ﬁ?l) rﬁl‘ﬁ%‘l}y -cé?%yx?ie. (38m ﬁé’ﬁrﬁjdt
under i ce- |cooling er i on (¢ en chforlide (Q. ghlonde)
' 8 N-benzyl-N- 2-methoxy- ' 'ethoxy- 57 119-122
methylamino~ { phenyl .methoxy carbonyl. _
methyl '

5 9 N- ‘bromine 2- | ethoxy- 60 207-211
benzylamino- methoxy | carbonyl (oxalate)
methyl

10 N-benzyl-N- | bromine 2- ethoxy- 78 112-116
methylamino- | - methoxy | carbonyl (oxalate)
methyl ——

11 | N-benzyl-N- | 3-methoxy- | 2- | ethoxy- | 71 115-120

. methylamino- | phenyl methoxy .| carbonyl (hydro-
methyl : chlorlde)

12 N- benzyl N- 4-methoxy- 2- ethoxy- 94 122-125
methylamino- | carbonyl- methoxy | carbonyl (hydro-
methyl phenyl chlorxde)

13 N-benzyl-N- 4-methoxy- | 2- 'cyano 92 203-206
methylamino- | phenyl fluocro (hydro-
methyl = chloride)

10

~ Working Example 11

4,7-Dihydro-7-(2-methoxybenzyl)-2-(4-methoxyphenyl)-3-
methyl-4-oxothieno[2,3-b]pyridine-N-benzylpiperazinyl-
5-carboxamide :

15 To l-benzylpiperazine (0.77 g, 4.37 mmol) was
added dropwise, under Lce-coollng, a toluene solution
of diisobutyl aluminum hydrlde (1.5N, 2.9 ml, 4.37

mmol). The mixture was warmed to roolm temperature and

stirred for 30 minutes. To this solution was, at room
20 temperature, added a solution of the compound produced
in working Example 1 (0.50 g, 1.08 mmol) in toluene
(5ml). After stirring for 15 hours at room
température,-to the reaction mixture was aqded
methylene chloride (30 ml). The mixture was washed
25 with water, then, dried over sodium sulfate. The



Qﬁgo mol ) during 5 n1nutes The reaction m xture was

concent rat g0 NHHPS 1 educed pressure.- Thgggsulting resi duBCT(H5/00728
recrystallized fromethyl acetate- ether to give the correspondi ng
hydrochloride . - 125 - (0.07 g, 100% as. mhlte crystals, [err] Elenental
Analysis for [err]: C(% H( % N(% Calcd.: 63.01 ; 5.89 ; 4.20 5 -
Found : 63.57 ; sobeent was dishi e Mz urfdex ]rephped pEeaAsShrécto] :

1.39(3H, t, J=7. 2Hrdave. §8£§ﬂc§)cor§pc71ilr(ci3|‘{l_‘z.)03 85@%@@) a3. 87(3H.5),
3.88(2H,s), 4.30(2H s 6.77-7. 70( 12H, m) ,

J=
8. 44(1H, s). 10 ecrY%&%éisz$y€ﬁbﬂnﬂ%ﬁh 1 2944“'&9%&“31 5, 1499,
1464, 1383, 1294gi\t€58h¢eahc}ve-ﬁ#ﬁ:l‘éﬂs&oﬁpmﬁ@((lm—ma 4or RBRYy, BExapp2 2344
Enpl oyi ngg as thgygb@rting material, the conpound 15 12 produced in
Wor ki ng Exanple i R accor dance with substantlaII¥$the sane procedure as

described in VorEigmertahphralgsis oL SfinlasSs2( 28 %t h in Table 14 were
produced. Table 14 20 0 ¢(s) H(%) N(%) 5(%)

Calcd.: 69.75 ; 6.02 6.97 5.32
Found : 69.88 ; 6.06 ; 6.98 ; 5.39 |

10 'H-NMR (200MHz, CDCl;) &: 2.45-2.55(4H,m), 2.63(3H,s),
3.43-3.49(2H,m), 3.55(2H,s), 3.73-3.82(2H,m),
3.84(6H,s), 5.11(2H,s), 6.89-6.98(4H,m), 7.21~

~ 7.40(9H,m), 7.79(1H,s). '

Working Example 12

15 . Employing, as the starting material, the compound
produced in Working Example 1, in accordance with
substantially the same procedure as described in
Working Example 11, the compounds set forth in Table 13

(1]
. -4
L] ~e

were produced.
20 Table 13

25




(0.60 g,
(0.22 g, 4.0
t hen the reac
wi th sodium h
acet at e.
sol uti on and
reduced press
by crystalliz
(0.40 g,

The

1%
7. O

1)

15

20

25

30

[err] Working Exanple 15 15

2- (4- Am nopMenS&28408, 7- di hydr o- 7- ( 2- net h'oxygf zyl)-3- (N PCT/JP95/00728
- N-benzyl am nonet hyl ) - 4- oxot hi eno[ 2, g

ester To a solution of the conpound 1 produced in Wrking Exanple 10
1.00 mmol) in nmethyl 20 . al cohol (10 m) was added iron pomder

IO e ¥ T UT g WSy goT pUuS Ty ST H T et Iuer| { Te- T ooy,
Egﬁi‘ﬁ)tureﬁms goure®"i nt o} i ce® }v:/ate _V\#Islgch V\é%glﬁeut 3R] z€

h e "
urogciligar outidl €, ITI | UV\IBU U( (SZ9u Clbl.r TVt II L TTYT P

~exFidntie¢ ydsEeRum Shi of PHe216

ordani g _
| y-@ethprE- | B i off hgidesn lels f Lo |
tion fdWeEBH or ofuﬁ;ﬁf h'er g“gF é°‘§)'e| | ow 30  nepdl es

Ur €.2 The

%ﬂ@ﬁ?ﬁymn

ferrjpjerenental jAfnal ysSI's T I’ eI’T - 127 -1 Cal C . .
3 4-methoxy- | 2-methoxy- ridy1~ hydrogen 60 168-170

henyl benzyl met

4 4-nitro- | 2,6- methyl | methoxy 80 223-224

phenyl - - difluoro-
benzyl

S phenyl = | 2,6- methyl - methoxy - 85 amor-
difluoro- . phous

benzyl

Working Example 13
4,7-Dihydro-7-~ (2-methoxybenzyl)-2 (4-methoxyphenyl) -3~
[N-methyl-N-(Z-methoxybenzyl)am;nomethyl]—4- .

. oxothieno[Z 3-b]pyridine-5-carboxylic acid ethyl

ester-hydrochloride _

To a. solution of the compound 12 produced in
Working Example 9 (0.30 g, 0.52 mmol) in ethyl alcohol
(5 ml) were added, at room temperature, triethylamine
(0.21 g, 2.1 mmol) and 2-methoxybenzyl chloride (0.16
g, 1.0 mmol). The mixture was stirred for 60 hours at
room temperature. The reaction mixture was
concentrated,and the concentrate was partitioned
between ethyl acetate and a saturated aqueous solution
of sodium hYdrogencarbonate. The aqueous layer was
extracted with ethyl acetate. The combined organic
layer was dried (Na,SO,), and then, the solvent was

‘distilled off under reduced pressure. The residue was

chromatographed on silica gel to give a yellow oil
(0.23 g, 72%). To a solution of this oil (0.07 g, 0.10
mmol) in ethyl acetate (5 ml) was added, under ice-
cooling, a 1N ether solution of hydrogen chloride (0.2
ml, 0.20 mmol) during 5 minutes. The reaction mixture
was concentrated under reduced pressure. The
resulting residue was recrystallized from ethyl
acetate-ether to give the correspopding hydrochloride

]pyrldlne- 5- carboxylic acid




Found : 66.16 ; 5.76 ; 7.13 H NMVR (200MHz, [err] [free am ne(]r
1.38(3H, t, J=VOAP405 14(3H,s), 3.68(3H,s) 1%}587(3H s), 5 A‘%ﬁ‘{"iﬁ s),
4.39(2H, q, J=7.2Hz), 5.21(2H,s), 6.72(2Hd), 6. 96(2Ht), 7.20(4H m,

7.35(1H,t), 7.64(2H d), 8. 37(1H s). IR(KBr) [hydrochloride] : 3454, 1690,

1603, 1499, 1386, 1317 [err]. ' FAB- Mass nfz 568( MH) + Wor ki ng Exarrpte-
é6 4, I7 Di hydrOhSI )odroqugr}'eubﬂl%-ﬁaél\hhttéybryktals, m.p.107-109°C.

enzyl am nonet hy t y ' '

met hoxyphenyl ) - 4 é t'"%%t%g[ g?’éxg?g%rlkél ne’(’%fg?o‘c AS 8Ly 5 To a

sol ution of the conpound 2Cg&dduceH(kh WorR{hph Exanple 10 (0.390 g, 0.67

mmol ) in methyl (%qlg_.gl :( 4G .6h) ;Vas, ggded gna@queous sol ution of potassium
car bonat e [frepare from pot aSSI um cgébonag % 0 185 g, 1.34 mmol) and wat er
t

(8 m)J. er stquui '26 7 it of roomtenperature, the
reaction mxture v\asnnhenzomentcmrgq [’flzreecamtnenr&te was partitioned

bet ween et hyl acet at d.,a t ed,a t f_SO
hydr ogencar bonat e.t e(%gxqﬁ’églsj? ?&f}é gyggﬁfai e% ?NIP{EHP sf) cy lé%]ét B8 rThe
25 conbined Gr.gari38,s3yed . R84 2ty Bed ﬁeaﬂlzﬁrﬂ)tkﬂeﬁ&(}?é*:ﬁyﬂréntzﬁms
distilled off undey xqd¥ceq prsesaur;em@mnvmﬁ Qade(mJé w oil (0.36 g,
100% . To a sol ution of this oil a % %,fj?{ n(GEb )
added, und&? ice- ASHKBR], [2YEKOR °§11 33 5036{3 f#’l %fi 1 5;: 1‘%@37
mmol ), and the m X464 13835t 1294 fl@5316m

FAB-Mass m/z 613(MH)

Working Example 14

Employing, as the starting material, the compound
15 12 produced in Working Example 9, in accordance with '

substantially the same procedure as described in

Working Example 13, the compounds set forth in Table 14

were produced.

Table 14
20
25
W.Ex. 14 R | R" | vield| m.p.
_Cpd.No. | | (%) (°C)
30 1 2-methylbenzyl | methyl | 84 | 120-122
2 3-methoxybenzvyl methyl | 78 | 74-76
3 4-methoxybenzyl methyl | 55 126-128
4 2,3-dimethoxybenzyl | methyl | 91 | 99-101 |
5 2-bromobenzyl methyl | 24 |141-143
. 35 6 phenethyl ethyl 53 1133-135
7 2-methoxyphenethyl | methyl 31 154-156 |




m nut es under ice-cooling. The reaction m xture was concentrated under
reduced prEGsssgaes Wi ch was crystallized fromether to gi Vﬁbf/ﬁﬁsmons
.correspondi ng hydrochlorlde (0.105 g, . ¥0Q®p as white crystals, mp.
[hydrochlorlde] [err] Elenental Analysis for [err]: -128- (% H(% -
N(%9 Calcd.: 66.60 ; 5.76 ; 4.85 Found : 66.57 ; 5.90 ; 4.54 [err]. (500MHz,
[err] [free amrm+—4k46ha44$T—5~ 3.&¥°ﬁgﬂ' 3- Jr—da3ZL2H, S) ,
4.45(1H, br s), | 1Hpf s), 4 77)1"2H s), 5. 53(21(1“5) §i8449H &.p38. 2Hz) .
6.98(1H, t,J=7. 4Hzpd . KoQ6(2H br 7.3-7.45( 7 2.00¢4 M. (8c37(1H, s).

lrﬂRgngl)l( I[\/Ir—]gﬁtraﬁ]hl \C/)‘;)rbgs]ng %&3% an%%?%ixe%%g 4ﬁg§h§'§5§et oxybenz;jf{fs- Mas_s

- 2- (4- et hoxyphenyT ) - 3- net nyT - enzyl am ponet nyr) - 4- oxqt nr enoj 243- 15
b]pyridine-5-caahoxéni;k;Jﬁﬁﬁﬂﬂﬁﬂé&?@ﬂéilnhydn‘_ th iz '.n&i:&iu;

di ssolved in tq¢l uemg (5 fi2- Lolpropenwdl chméBayadded,3 at] 1$3Lisg
aen) 158-140

tol uene soluti¢n of_diise l.i alum num hydrige. f mxjture
war med t o r'oom-t-e-n#egpa-t-u-.-&i&&%-e-h—nae———, e methyl | 36

3-pyridylmethyl  {methyl | 20 | 160-162

5 12
| 13 | 3-naphthylmethyl methyl | 47 | 161-163
14 2-naphthylmethyl =~ |methyl | 47 | 148-150 |
15 | a-methylbenzyl |methyl | 35 | 149-151
16 | 2-hydroxybenzyl ~_ |methyl | 18 | 178-180
10 17 2-methoxycarbonyl- - ﬁéthyl 36 129-131
: benzyl _ .
18 2-tr1fluoromethyl- | methyl | 33 | 129-123
benzyl _ _ _ :
19 | 2-thenyl __Imethya | ‘26 | 133-135

Working Example 15
15 2-(4-Aminophenyl)-4,7-dihydro-7-(2-methoxybenzyl)-3-(N-
methyl-N-benzylaminomethyl) -4-oxothieno [2,3-b]pyridine-
5-carboxyl:|.c acid ethyl ester
To a solution of the compound 1 produced in
: Working Example 10 (0.60 g, 1.00 mmol) in methyl
20 alcohol (10 ml) was added iron powder (0.22 g, 4.0
mmol). The mixture was vigorously stirred under ice-
- cooling, then the reaction mixture was poured into ice-
water, which.was neutralized with sodium
_ hydrogencarbénate, followed by extraction with ethyl
25 écetéte. The organic layer was washed with an agqueous .
sodium chloride solution and dried (Na,S0,), and the
solvent was.distilled off under reduced pressure. The
residue was chromatographed on s;llca gel, followed by
crystallization from chloroform-ether to give yellow
30 needles (0.40 g, 71%), m.p.120-122°C.
Elemental Analysis for CjHjN;0,S-3/2H,;0:
C(%)  H(%)  N(%)



20 stirred for further 30 mnutes. To this solution was added, at

room t enper QI¥844 sol ution of the corrpouzi 15 produced in ROIVBPTANILS

Exanple 9 (0.25 g, 0.425 mmol) in tol uené

for further one hour at roomtenperature, mhlch Was then 25
partitioned between dichl oronethane and water. The aqueous |ayer was. .

extracted with digdled SMEFE . ; Tmalmoqbined7organic | ayer was washed with

wat er, foll owed
of f the sol vent

chr omat ogr aphed O B -dMR; c(aoguuzu oCRCYg ddimme mner]ym:al S.

ckgiggﬁpvﬂ

e’ THe ‘r esi due - was

‘The nmixture was stirred

i um ate, followed by dlstllllng
preggﬁ Eé o

To a solutlon of

these crystals (0 INIRY f ed,
under ice-cooling zﬂ4%Hd§b tIOﬂ dfzhlgirghag¥ ?oF?Ee fn’ét%é*ﬁéﬁé%g m,
0.46 mol )5 and t41e17nﬁ3ﬂ¢?r)ev 3539(23:\m§-§t- Hedd Ho?l(2Has hutfes? 2(Rind) ,
i ce-cool i ng. Thesrm@znm Nt @y ,conasnhaat ¢y wnee| 2 pdlyced -

- pressure, whic
hydrochl ori de (0O
for [err] 5
Found : 66.28"

2. 84( 3H, Sib

15

20

25

30

35

qiwg; %; alllzed f'rom et her to give the correspondlng
&} ,6 as white crystals, [err] Elenental AnaIyS|s

129

IR(KBr) [m@mchlqﬂme] : BASE,Cab8al, : 1663 71149%, GB8E,4. 86

P38P om 1451 [err] (500MHz, [err] [free amine] 6:

FAB-Mass m/z 568(MH)"
Working Example 16
4,7-Dihydro-5-hydroxymethyl-3- (N-methyl-N-
benzylaminomethyl)-7~(2-methoxybenzyl)-2-(4-
methoxyphenyl)-4-oxothieno[2,3-b]pyridine hydrochloride
To a solution of the compound 2 produced in
Working Example 10 (0.390 g, 0.67 mmol) in methyl
alcohol (40 ml) was added an agueous solution of
potassium carbonate [prepared from potassium carbonate
(0.185 g, 1.34 mmol) and water (8 ml)])}. After stirring
for 30 minutes at room temperature, the reaction
mixture was then concentrated. The concentrate was
partitioned between ethyl acetate and a saturated
aqueous solution of sodium hydrogencarbonaté. The
aqueous layer was extracted with ethyl acetate. The
combined organic layer was dried (MgSO;), and then the
solvent was distilled off under reduced pressure to
give a pale yellow oil (0.36 g, 100%). To a solution
of this o0il (0.10 g) in tetrahydrofuran (5 ml) was
added, under ice-cooling, a 1N HCl-ether solution (0.37
ml, O. 37 mmol), and the mixture was stirred for 10
minutes under ice-cooling. The reaction mixture was
concentrated under reduced pressure, which was -

crystallized from ether to give the corresponding.

hydrochloride (0.105 g, 100%) as white crystals, m.p.
[hydrochloride] 135-140°C.
Elemental Analysis for C,,H;;N,0,SCl:



3.87(3H,s), 3.88(3H,s), 4.35(1H,qg,J=4.8Hz), 4.6- 10 4.8(3H, m,

5. 31( 2H, s) wdoes¥4asH, s), 6. 95(1H,t, J=7. 6Hz%) 6. 99( 1H, t, J=7. Hex)IP95/00728
7.03(2H,d, J=8.0Hz), 7.30- 7. 36(4H m, 2 § 50(5H, m, 8.94(1H,s),

9.70(1H br), 11.61(1H br). IR(KBr) [hydrochloride] : 1663, 1605, 1578,

1502, 1255 15 - [err] FAB-Mass mz [err] Working Exanple 18 The conpound

15 obtalned I n Wor ki ng le 9 al | to react, in substantially the
same procedure 20 Eé g@scrlgﬁg§ v@fﬁ ng Exanple 17, with various -

am ne derivativ€aled. pré&ué@ ﬂhe536ﬁpbun@s Set forth in Table 15. Table 15
[err] WO 95/ 23dqa + §8Q57 42 Bewol ; V‘04|.<5419 Exanmpl e 19 4,

Zre?hc%/d(r)gozm(gn%&@%?ﬁ@%h?é&c’ft% hen&ai gt h§1175_LbBH s), ester To a
mxture @& the GaBBYBHEIs]pr edeeedma)wmksmgzmyrple.ﬁ((m,amssg,, 1.41
mmol ), 3-met hoxyphenyl BOr&§, 4.77(2m,s), 5.53(2H,s),

6.94(2H,d,J=8.2Hz), 6.98(1H,t,J=7. 4Hz); 7. OG(ZH br d),

7.3-7.45(7H,m), 7. 50(1H m), 8.27(1H,s).

IR(KBr) [hydrochloride] : 3388, 1607, 1499, ‘1460, 1253

10 emt. ' '

FAB-Mass m/z 541(MH)’
Working Example 17 :
4,7-Dihydro—7-(2-methoxybenzyl)—2-(4-methoxypheny1)-3-
(N-methyl-N-benzylaminomethyl)-4-ox0thieno[2;3-

15 b)pyridine-5-carboxamide hydrochloride

-Anhydrous'ammoniah(22-ml) was dissolved in toluene
(5 ml) at -78°C, to which was added, at -78°C, a
toluene solution of diisobutyl aluminum hydride. The

_ mixture was then warmed to room temperature, which was

20 stirred for further 30 minutes. To this solution was

| added, at room temperature, a solution of the compound
15 produced in Reference Example 9 (0.25 g, 0.425 mmol)
in toluene (4 ml). The mixture was stirred for further
one hour at room temperature, which was then:

25 : partitioned'between dichloromethane and water. The
aqueous layer was extracted with dichloromethane. The
combined organic layer was washed with water, followed
by drying over magnesium sulfate, followed by"
distilling off the solvent under reduced pressure. The

30 residue was chromatographed on silica gel to give
colorless crystals. To a solution of these crystals
(0.130 g, 0.23 mmol) in tetrahydrofuran (5 ml) was
added, under ice-cooling, an 1N solution of hydrogen
chloride in ether (0.46 ml, 0.46 mmol), and the mixture

33 was stirred for 10 minutes under ice-cooling. The
reaction mixture was concentrated under reduced



acid (9.321 2.11 mmol ), 2M sodium carbonate (3.53 ml, 7.06 rrrmla and

1, 2-di net ho&?sﬁﬁﬂ(g (30 M) was 15 adgded, _in an at omqugf%? °§?’bon,
tetrakis (triphenyl phosphine) palladium (0) (0.163 .9, 0.141 mmol), and the
m xture was refluxed for 24 hours. After cooling,”to the reaction mxture
was added ethyl acetate. Insolubles were filtered off wiwth celite. 20

The filtrate was pessudeonetiilcht waenceybghliizedt fromdethen dhee auives diieum

chloride solutio he BEh1Bsi8Xt Fac it s 38kt e- The
conbi ned organic oz;:lryer p\’/\é’g‘s‘aq\%gzﬁgg*w mlag;sét &?a%gg %I'Iquié%ﬁs)hséosdi um%l oride
sol ution and dri &FYSF@Llsmagh®silddrdalfGre. 25 The sol vent was
distilled of f undilenettialeAnpalesisr €oraQgHyMBo[SEY:due was chromat ographed

PorTerrt Bon ° Chioy ™ ek RS (LA oot oh . Thohe . 66 Found -
66.33 : 5.40 ; 2.CElddorsr 66(-2A08Hz5.66r ;] : 41861(3H,t, J=7. 1Hz), 2.69(3H,s),

3.84(3H s), 3.87(E@Rm .« 463962k, 05J56. bHz), 55 16(2H s), 6.87-7.02(5H, 1),
7.22-7.42(3Hn), =131 B d5({H %%b | RGKBN) . 3440, 2938, 1727, 1688, - 1607,
1493, 1465 [err]. HolMRi ha0RMHzy GPCY) [free amine] &: 2.84(3H,s), ‘

3.87(3H,s), 3.88(3H,s), 4.35(1H,q,J=4.8Hz), 4.6-

10 4.8(3H,m), 5.31(2H,s), 6.09(1H,s), 6.95(1H,t,J=7.6Hz),
6.99(1H,t,J=7.6Hz), 7.03(2H,d,J=8.0Hz), 7.30-
7.36(4H,m), 7.40-7.50(5H,m), 8.94(1H,s), 9.70(1H,br),
11.61(1H,br). |
IR(KBr) [hydrochloride] : 1663, 1605, 1578, 1502, 1255

15 em™. | '

- FAB-Mass m/z 554 (MH)’
Workihg Example 18 .
The compound 15 obtained in Working Example 9 was

allowed to react, in substantially the same procedure

20 as described in Working Example 17, with various amine
' derivatives to produce the compounds set forth in Table
15. .
- Table 15 _
25 . [ O 0
' CB;“N'CH: 0-R42
|
CH, |

30 - . OCH,



4, 7- Di hydr o- 2- (4- met hoxyphenyl ) - 3- (N-nmet hyl -N- 5 _

_ benzyl am nowevszdays 7- (2- net hyl t hi obenzyl ) - 4- PCT/IP95/00728
oxot hi eno[ 2, 3- b] pyri di ne- 5- carboxyllc a61&3@thyl ester hydrochloride A

m xture of the conmpound produced in Reference Exanple 18 (0.12 g, 0.26
mmol ), [err] (54 nmg, 0.39 10 : nnDI) 2 nethylthlobenzyl chl oride (54
ng, 0.31 mTD') < {i% yvm O——tmot r otre—e—ret |y| o nEul oe (3 i"flL) WersT)

stirred for 2 hqusEat 1&nr]. Aftengoollng, t n@ieddvent was.b.stilled of f
- under reduced prleSpdr.¥o.The residue was chronmt od®aphed on gi%d)ca gel

whi ch was 15 - di gsol veq, i e (RO o).l To t so)h pt i on |was
added an 1N hydrogenachl oni bpdat“[%@haﬁ |ﬁ%tgt hep -(%1.3 &dggg 71 E{@é)

concentrat ed unger—reduceg—pressure—HTE-CUTICE trate s ST 7St d.l rzed{f rom
ether to give tHe colrespoitfi+hpraylpdperazide hs 2l ¢ yel | 68BetV4t al s |20
(0.1 g, 64%, [drr]l_El tal Analysis for [erk] C(9%] (hydroghlorj '

- Calcd.: 63.57 ; 63.81 ; grr]
(200MHz, Terr]: |1. 38%3F1t ;#iﬁéﬁﬁﬂy*'z 52(3H, s) £§§4(3 §aro§h§§2§ag :
4.38(3H,q, like, =7 A0 brs) 2 T5( 2 TS —SI(ZHTS)

7.04( 2H, d, J=8. 7THz) , 7 23,7, 53( 11 nm, 8. 39(1H s), 11. 82(1H brs). 30
| R(CKBr): 34086, cing ¥ aﬂﬂkﬁs 502 [err]. Working Example 21 Enployi ng,

as the starting 4¢n4mihydrd4u>«ZHmnnhukybenzyl)-2 (3-methoxypheny1) -3~
methyl-oxoth;eno[z 3-b]pyrldlne-s-carboxylzc acid ethyl

10 ester _

To a mixture of the compound 7:produced in Working
Example 3 (0.615 g, 1.41 mmol), 3-methoxyphenyl boric
acid (9.321 g, 2.11 mmol), 2M sodium carbonate (3.53
ml, 7.06 mmol) and 1,2-dimethoxyethane (30 ml) was

15 - added, in an atomospher of argon, ﬁétrakis '
(triphenylphosphine) palladium (O) (0.163 g, 0.141
‘mmol), and thefmixture was refluxed for 24 hours.

After cooling, to the reaction mixture was added ethyl
acetate. Insolubles were filtered off with celite.

20 The filtrate was partitioned between ethyl acetate and
an agqueous sodium chloride solution. The aqueous layer
was extracted with ethyl acetate. The combined organic
layer was washed with a saturated aqueous sodium '
chloride éolution and dried over magnesium sulfate.

25 The solvent was distilled off under reduced pressure,
and the residue was chromatographed on silica gel to
give white amotphous (0.446 g, 68%).

Elemental Analysis for C,sH,sNOsS-:0.5H,0:
' C(%) H(%) N(%)
30 Calcd.: 66.08 ; 5.55 ; 2.96
" Found : 66.33 ; 5.40 ; 2.91
'H-NMR (200MHz, CDCl;) §: 1.41(3H,t, J=1. le),
2.69(3H,s), 3.84(3H,s), 3.87(3H,s), 4.39(2H,q,J=7. 1Hz),_
'5.16(2H,s), 6187.7.02(5H,m),.7.22 -7.42(3H,m), :



produced in Reference Exanple 18, reactions were conducted with various

hal ogen conp®@f$es40§ 35 substantial |y igg sane manner a®PCEIBYYHOTR8A i n
Wor ki ng Exanpl e 20 to produce the conmpounds t“forth in Table - 132 -
16. Table 16 .[err] 20 Wor ki ng Exanpl e 22

4, 7- D hydro-5-fornyl -7-(2-nmet hoxybenzyl ) - 2- (4-
nethoxyphenyl) 3- gh\4peRyE) N—benzylanlnonethyl) 4- oxot hi eno[ 2, 3- b]pyrldlne

To 3 o utlon of hcesariolpgop aphger it LD B T TP SR

(0.27 g), and theworkingecExampiei 280ed for one hour roomtenperature. The

reaction m Xxture was]_f)hhg,ai.gdzw(;rhlfgﬁé;‘gph%)t_@erhpﬂeu §l""ﬁs washed with

chl orof orm_ The conbin oncentrate
concentrat @ was cRFBﬁX%BBFﬁﬁﬁ%Hhﬁ%)S7T(%Eﬂiﬁﬂy¥§hkﬁhﬁ9%§¥9éﬂFOM/solld
-133- which was regoyhiehb{2e3-b]pyrtdiwe- mﬁcﬁcﬁlﬂaﬁractlﬂ etnglvwester

crystals (0. 014 9hy5§6%h1£§55£
_ . A mixture of the compound produced in Reference
Example 18 (0. 12 g, 0.26 mmol), K,CO; (54 mg, 0.39
10 mmol), 2-methylthlobenzyl chloride (54 mg, 0.31 mmol),
| KI (18 mg, 0.1 mmol) and dimethylformamide (3 ml) was
stirred for 2 hours at 50°C. After cooling, the
solvent was distilled off under reduced pressure. ‘The
residue was chromatographed on silica gel, which was
15 dissolved in ethyl acetate (20 ml). To the solution was
- added an 1N hydrogen chloride solution in ether (0.33
ml), which was concentrated under reduced pressure.
The concentrate was crystallized from ether to give the
corresponding hydrochloride as'pale yellow crystals
20 (0.1 g, 64%), m.p.118-120°C. |
Elemental Analysis for C,;H,N;0,S,-HC1l.0.4H,0:
C(3) H(%) N(%)

Caled.: 63.57 ; 5.62 ; 4.36
Found : 63.81 ; 5.82 ; 4.49
25 'H-NMR (200MHz, CDCl,;) §: 1.38(3H,t,J=7.1Hz),

2.52(3H,s), 2.94(3H,s), 3.88(3H,s), 4.38(3H,q,
like,J=7.1Hz), 4.60(1H brs), 4.75(2H,brs), 5.39(2H,s),
7.04(2H,d,J=8.7Hz), 7.23-7.53(11H,m), 8.39(1H,s),
11.82(1H,brs).
30 " IR(KBr): 3406, 2980, 1719, 1605, 1502 cm™
Working Example 21
Employing, as the Starting material, the compound
produced in Reference Example 18, reactions were
conducted with various halogen compounds in
35 substantially the same manner as described in Working
" Example 20 to produce the compounds set forth in Table



El emental Analysis for [err]: C(% H( % N(% 5 Calcd.: 65.51 ;
5.15 ; 4. 7woesnsdos 63.25 ; 5.13 ; 5.25 [err] (200MHz, [errﬂ»crl.ﬁ:ggfﬂd73ﬁ s),
3.85(3H,s), 3.87(3Hs), 3.8-4.0(2H br), 4 33@2H s), 5.23(2H,s),
6.9-7.1(5H M, 7.2-7.4(7H M, 7.64(1H d,J=7.9Hz), 10 ' 8.31(1H, s),
10.45(1H,s). IR(KBr): 2934, 1688, 1603, 1502, 1386, 1255 [err]. FAB-Mass
mz [err] WorKki ng?]ExarrpIe 23 ' : :
2- (4- Acetyl am no enyI 4, 7-di hydro- 7- ( 2- net hoxy- 15

benzyl ) - 3- (N- et ¥8®1&-Henzyl ani nonet hyl') - 4-

oxot hi eno[ 2, 3- b] pyri di ne-5-car boxyl i gmaci d ethyl ester To a solution of the
conmpound produced in Wrking Exanpl (0.11,9, 0.20 nmmmol ) were added,
with ice- cooling, acetic anhydty_._é¢ m) ang pyridine (0.29 g, 20

10.0 nmmol 5. The mixture was sttt ed 10MN- ‘ m t enper atur.e. The
reaction mxture was poured into a saturdted aglieous sol ution of sodium
hydr ogencar bonat e, whi ch was extract | or onmet hane. The extract

was washed with an 25 aquedkialso lum chlgride solution and dried [err]
followed by distilling off the sol vent: under R8Huced pressure. The residue
was chromat ographed on silica gel, followed by recrystalization.from ether
to give white crystalljne powder (0.07 g, 892 [err] 30 [err]
(500N+t,1 C>df%£2@ (3H t, J=7g2dz), 2.10 3 eih 2:58(%ﬁ S),
Q’p' N
3.82(3H 5], 4.2{4 2R | ) | (°C)
1 3-methoxybenzyl 65 109-113
_ - (hydrochloride)
2 4-methoxybenzyl 65 1200-204
_ ' . (hydrochloride)
3 2-fluorobenzyl 61 203-207
_ (hydrochloride)
15 4 | 1-naphthylmethyl | 62 187-192
(hydrochloride)
5 2-naphthylmethyl | 77 122-125
| (hydrochloride)
6 2-methoxyphenethyl 57 76-81
{hydrochloride)
7 2-trifluoromethyl- 66 . 189-194
| benzyl (hydrochloride)

20 Working Example 22 ' |
4,7-Dihydro-5-formyl-7- (2-methokybenzyl)—2 -(4-
methoxyphenyl)-3- (N-methyl-N-benzylamlnomethyl) -4~
oxothieno({2,3-b) pyrld:.ne

To a solution of the compound produced in Working
25 Example 16 (0.54 g, 0.10 mmol) in chloroform (10 ml)
was added active manganese dioxide (0. 27 g), and the
mixture was stirred for one hour at room temperature.
The reaction mixture was filtered with celite, and then
celite was washed with chloroform. The combined

30 - filtrate was concentrated. The concentrate was

chromatographed on silica gel to give a yellow solid,



4.42(1H,d), 4.58(1H,d), 5.51(2H,s), 6.70(1H,t), 7 05(1H,d), 7.1-7.3(1H m,
7.3-7.5(7H, rr)WO /%?SlH s), 7.78(2H d), 8. 88&3%—1 10. 33( 1H, sBCT/IPg5/00728
| RCKBr): 3258, 1717, 1686, 1605, 1495, 1317 253 [err]. FAB-Mass miz [err]
- 134 - Wirking Exarrple 24 4;7-Di hydro-2-(4-fornyl anm. nophenyl) 7-(2-
met hoxybenzyl ) - 3- (N- net hyl - N-benzyl am nonet hyl ) - 4-
oxot hi eno[ 2, 3- b] pwhitimarazateetyisicaladzedetbyh €6hyl . adetate-ether to a

sol uton of <he CURAULRLIGELND (B AIsERER]© % (hedhect, 00 o)
aci d anhydri de ancBlfQ!mt@lamlW#épépﬁdCh%dﬁﬂﬁr@ 8Sdder i ce- cool i ng,
formc acid- (99% 6.00 nmoly (% 0 10y4¢g acg %? anhydride (0.41 g, 4.00
nmol ), followed by stlrrlngt 3 ﬁéu)s F r] The m xture was stirred
for 8 hours at. ro&@ el 7 Tﬁe ﬁeactﬁoﬁ m xture was poured into a

saturated aqueous Bﬂindll'OfG3QT255(3dl Bmlbyelrogensar bonate whi ch was 15
o um chl or i de. ol nt S00aE | SPFLy P Ae O - by vore (3 ot |1 ed of f
under reduced press®7d3H,Be BeQn—éu&(\ZHsbchvoérﬁbgl’mm 52 Mi2H,e9 ,gel :
followed by recrysg zglJ7zqt(|5gnmf)rom 3Q7. 4(7Hcﬂ50r§)fg).{m}@t&1qf_7t cgﬁy)ve white
needies (07 9. 720?1(1}1 s), 10.45(1H,s). |
14 14 ; ’
IR(KBr): 2934, 1688, 1603, 1502, 1386, 1255 cm™.
FAB-Mass m/z 539 (MH)' '
Working Example 23
2-(4-Acetylaminophenyl)-4,7-dihydro-7-(2-methoxy-
15 benzyl)-3-(N-methyl-N-benzylaminomethyl)-4-
oxothieno[2,3~b]pyridine-5-carboxylic acid ethyl ester
To a solution of the compound produced in Working
Example 15 (0.11 g, 0.20 mmol) were added, with ice-
cooling, acetic anhydride (1 ml) and pyridine (0.29 g,
20 10.0 mmol). The mixture was stirred for 8 hours at
room temperature. The'reaction mixture was poured into
a saturated aqueous solution of sodium
hydrogencarbonate, which was extracted with
dichloromethane. The extract was washed with an
25 aqueous sodium chloride solution and dried (Na,SO,),
followed by distilling off the solvent under reduced
. pressure. The residue was chromatographed on silica
gel, followed by recrystalization from ether to give
white crystalline powder (0.07 g, 58%), m.p.161-163°C.
30 'H-NMR (500MHz, DMSO-d;) &: 1.35(3H,t,J=7.2Hz),
2.10(3H,s), 2.58(3H,s), 3.82(3H,s), 4.2-4.4(4H,m),
4.42(1H,d), 4.58(1H,d), 5.51(2H,s), 6.70(1H,t),
7.05(1H,d), 7.1-7.3(1H,m), 7.3-7.5(7H,m), 7.68(1H,s),
7.78(2H,d), 8.88(1H,s), 10.33(1H,s). _
35 IR(KBr): 3258, 1717, 1686, 1605, 1495, 1317, 1253 cm.
FAB-Mass m/z 610(MH)"



[err] Elenental Analysis for [err] C(% H( % N(% Calcd.: 67.53 ;
5.67 ; 6.990 9228405 Found : 67.04 ; 5.28 6.97 [err] (2PONFROS0¢728T ] :
1.38(3H,t,J=7.2Hz), 2.13(3H,s), 3.65(2H s‘)3 3.87(3H,s), 4.17(2Hs),
4.38(2H,q), 5.18(2H,s), 6.97(1Ht), 7.1-7.3(8H m, 7.38(1H1t),

7.7(2H M, 7.8-7.9(2H, m, 8.40(1H,s), 30 8.44(1H,s). I R(KBr):
3336 2978, 1728, ﬂﬁﬁé e 1489, 1305 [err] FAB-NMass miz [err] Vbrklng

Exampl e 25 Enployln as t he startln onpounds,_ the conpound 35
. produced in F@f%réﬁgéh (4t giﬁﬂ%ﬂﬂﬂ?ﬁﬂy 3h~t'rté 2compound i n Ref erence

Exanpl e 18 mnthméeﬁuxybemzyrn 3- eNéﬁﬁihykunuhaﬁyymamwnbhesu9$9amtlaIIy t he

same method as desehidgsd kit ¢ ai8CERh 8 gdfLh
substantially the samne n% ho d%scrlbe rk|n EXa the
conpoundSshown in Taf® e 1solusiqn efudde qpmpoundTaypéuged[enryonbmmqng
Exanpl e 26 E”D'@ié:ﬁ\gl aﬁst(roa ﬁajtlmmo:qmqnqm ‘dientewBEtHaneOfsiced in

Vbrklng Exanpl & Z) wa's éég E”%%%h 1ce-coollng, a mixture of acetic
acid anhydride and formic acid {prepared by adding,
under ice-cooling, formic acid (99%, 6.00 mmoi) to

10 acetic anhydride (0.41 g, 4.00 mmol), followed by
stirring for 2 hours at 60°C). The mixture was stirred
for 8 hours at room temperature.

The reaction mixture was poured into a saturated ‘
~aqueous solution of sodium hydrogéncarbonate, which was

15 extracted with dichloromethane. - The extract was washed
with an aqueous sodium chloride solution and dried
(Na,S0;) , ther_l..the solvent was. di‘stilled off under
reduced pressure. The residue was chromatographed on
silica gel, followed by recrystalization from

20 chloroform-ether to glve white needles (0.17 g, 72%),
m.p.185-187°C.

Elemental Analysis for C3,,H33N,0_r,s -0. 51-120- _
- C(%) H(%) = N(%)
caled.: 67.53 ; 5.67 ;- 6.95
25 - Found : 67.04 ; 5.28 6.97
| 'H-NMR (200MHz, CDCl,) 6: 1.38(3H,t,J=7.2Hz),
2.13(3H,s), 3.65(2H,s), 3.87(3H,s), 4.17(2H,s),.
4.38(2H4,q), 5.18(2H,s), 6.97(1H,t), 7.1-7.3(8H,m),
7.38(1H,t), 7.5-7.7(2H,m), 7.8-7.9(2H,m), 8. 40(1H 8),

30 8.44(1H,s).

IR(KBr): 3336, 2978, 1723, 1605, 1495, 1439, 1305 cm™

FAB-Mass m/z 596 (MH)"

Working Example 25 _
Employing, as the starting compounds, the compound

35 produced in Reference Example 11 and derived from the

.compound in Reference_Example 18 with reduction in

A1) -e



20 subswaisi2edosy t he sanme net hod as descri bed i n Wr ki n@CESRIS00288,
t he conpounds shown in Table 18 were prod'UcJéﬁ’. “Tabl e 18 25 136 [err]
Wor ki ng Exanpl e 27 Enpl oyi ng, .as tHhe starting conpound, the conpound
produced in Working Exanpl e .26, in accordance with-10 substantial ly

t he same reaction_as, | hegd i he, t peunds shown-
in Table 19 were %?%%ggéﬁﬁé?ggfﬁqig Iéﬁr %%} ki#% é%gﬁpﬁgtggapgg .
4,7-Di hydr o-7- ( 2- BREGFbBed ziR ) Befernnas E“"("’i’le 11, in accordance with
met hoxyphenyl ) - 3- BebB¥An¥i &XD¥ Nt 1o (dadned i tihod Gisndesd@ibed in WorKiwg

at Toom t anper at UPESPBSR: e F (omngshadevh Sh H888012" §e] Rafied i

- 137 - (130 nl).Tabhe teaction mixture was filtered with

31 g .
B ~ B»0H
RSZ
10 | O hw
W.Ex. 25 R R R36 Yield m.p.
Cpd.No. | 2) (°C)
1 methyl 4-methoxy- | 2-fluoro- 76 184-185
phenyl benzyl
15 2 N-methyl- 4-methoxy- | 2-fluoro- 92 amor-
N-benzyl- phenyl benzyl - | phous
aminomethyl
Working Example 26
Employing, as the starting compound, the compound
produced in Working Example 7, in accordance with
20 substantially the same method as described in Working
' Example 8, the compounds shown in Table 18 were
produced. '
Table 18
25

BOCH ;CHs

10 | . ) R38



celite. The filtrate was concentrated to dryness, the concentrate was

chr omat ogr XP8H28495 si | ica gel, followed by_recristalizati oredspssioeidy| ene
chloride - ethyl 5° acetate to give'cﬁpérress crystals (3.72 g, yield
83% .. [err] (200MHz, [err] ppm 2.66(3H,s), 3.85(3H,s), 5.26(2H,s), :
6.96(2H,d), 7.1-7.4(6H ), 8.17(1H,s), 10.44(1Hs). Wrking Exanple 29 10
4, 7- Di hydr o- 7{{Z-J1 T Uor goer -3~ ( I~ Ny OXyet iy y=2-(p— -

met hoxyphenyl }- %ﬁ%?ﬁﬂ-4~oxot%ieno[2,3-b]pyrRJine: ﬂhﬁiebm1ound.produ:ed
i n Wor Ki ng Ex - _L_Q,__g;_mc dissalved in anhydrloué%) etlr ah¥8€df ur n
(50 nm). To the sa uti ¢ryas eayIW t holeensegLli ng,| NgBhyll 156 144
magnesi um brogi de (0.3% g), and the m x| peazy@as warngd to rgom
tenperature, folloywed by stirring for tufther 3 nours.| THe rgactTommrxjure
was filtered With<eli éfn*ﬁ§°P%PPY&te s5ioncentrated9ﬂo Ir V<14 7To| t he
residue were fdded a shturated aqueous sPEGLRBFODF ‘20 moni um
chloride (20 i —amd—ethyt—eeetate~2o—Hrricthen—t-he-Hrxtur '

The aquedus | ayer 3nas pAt-ndereghenyh ethglchteiaie- (30 mg) . | Theseqrli n
organi c | ayer|was_driefl. The -sol vent wasfilustobéssgyDf|f undeq reduced
pressure. The residue was 25 =~ - chromatographéd on srlrca ger to give a
yel | ow anor phoug ; L eLd,400% . [err] (200MHz, [err] ppm :
1.55(3H,d), 2.6%?%&}% ,ggéﬁg?éké%, 4.94(1H,q), 5.20(2H,s), 6.95(2H,d), 7.1-
7.2(3H, ), 7.3-7.4(3H"R}OY$ng4( 2R the sbarting \gempaupdaxdihel eoppound

produced in Working_Example 26, in accordance with

10 ~ substantially the same reaction as described in Working
Example 15, the compounds'shown in Table 19 were
produced. '

Table 19
15 fO 0
CHs-N-CH, ~\,~CO0CH,CH;
. R32 .
)
R3¢
20 '
W.Ex. 27 R R* | Yield | m.p.
Cpd.No. : (%) (°C)
4-aminophenyl | 2-fluorobenzyl 79 158-160
2 4-aminophenyl | 2,6-difluoro- 96 195-196
: benzvyl :
25 . 3 4-aminophenyl | 2-chloro-6- 71 | 144-146
: - fluorobenzyl

Working Example 28 :
4,7-Dihydro-7-(2-fluorcbenzyl)-5-formyl-2—(4-
_ methoxyphenyl)-3-methyl—4-oxothieno[2,3-b]pYridine=
30 The compound produced in Working Example 25 (4.10
g) was stirred for one hour at room témperature
together with manganese dioxide (20.5 g) in chloroform



The conmpoundwprnsdssped i n Wrki ng Exanpl e 28 was subj ect ed toPC@@@gmons, in
accordance with substantially the same maank37 as descri bed in Wirking
Exanple 29, with various Gignard's reagents in place 35 of net hyl
magnesi um brom de, to give the conpounds set forth in Table 20. - 138 -
Table 20 [err] 25 : rking Exanmple 31 . o : . -
S Acetyl -4 7 ui hydta07mi3sr | e ohaAEt folmiseure was filtered with

met hoxyphenyl ) - 3- eellige-~ 4- Bhet fibhvate Jwad pyoncentratest dongoyness,ottheed in
Wr ki ng Exanpl e 2%oﬁQe§Qrg);e\A@as8&hféﬁét$ aﬁhé”@tsﬁs AL gell,0¢0hBKed 1N

30 manganese di oxi de | orof 0 - Th reactlon n1x ure was
filtrated with cepﬂigecr?ﬁéaiﬁF?Fé?% éﬁ?adﬂﬁ ?Qﬁegi igie To8EhylThe
resi due was recrystehhteedofgmﬁehedhnnleshy&ryaxﬁxz613(YZNgweydeudrBess.
R B o iy b RETSEIR, NS
5.26(2H,s), 6.96(2H,d), 7.1-7.4(6H,m), 8.17(1H,s),
10.44(1H,s).
Working Example 29
10 - 4,7-Dihydro-7-(2-fluorobenzyl)-5-(1-hydroxyethyl)-2-(4-
methoxyphenyl )-3-methyl-4-oxothieno[2,3-b]pyridine:
The compound produced in Working Example 28 (1.0
g) was dissolved in anhydrous tetrahydrofuran (50 ml).
To the solution was added, with ice-cooling, methyl
15 magnesium bromide (0.35 g), and the mixture was warmed
to room temperature,followed by stirring for further 3
hours. The reaction mixture was filtered with celite.
The filtrate was concentrated to dryness. To the
residue were added a saturated agueous solution of
20 ammonium chloride (20 ml) and ethyl acetate (20 ml),
then the mixture was stirred. The agqueous layer was
extracted with ethyl acetate (20 ml). The combined
organic layer was dried. The solvent was distilled off
_ under reduced pressure. The residue was
25 chromatographed on silica gel to give a yellow
amorphous (1.10 g, yield 100%).
'H-NMR (200MHz, CDCl,) & ppm: 1.55(3H,d), 2.66(3H,s),
3.84(3H,s), 4.94(1H,q), 5.20(2H,s), 6.95(2H, d), 7.1-
7.2(3H,m), 7.3-7.4(3H,m), 7.44(1H,s).
30 Working Example 30
The compound produced in Working Example 28 was
- subjected to reactions, in accordance with _
substantially the same manner as described in Working
Example 29, with various Grignard’s reagents in place
35 of methyl magnesium bromide, to give the compounds set
forth in Table 20



Found : 68.35; 4.70; 3.41 5

2. 78( 3H, s)WO35/88038H, s), 5.25(2H,s), 6. 96(12% d),

FAB-Mass nmiz [err] Working Exanple 32 10 . Enpl oyi ng the conpound
produced in Wrking Exanple 30, ‘in accordance with substantially the sane
procedure as described in Wrking Exanple 31, the conpounds set forth in
Tabl e 21 were pipggygeslp Table 21 15 [err]

- 140 - [err] Working Exanple 33

5- Acet yl - 3- br onmonet hyl - 4, 7- dlhydro 7-(2- fmuorobenzyl)
2- (4- et hoxyphenyl ) - 4- oxothleno[ﬁ Bb :
Wor ki ng Exanple 31 (0.32 g) was diss
The solution was refluxed for S
(0.144 gPp and [err]- 10
cooling, to the reaction n1xture was addeg
washed with a saturated aqueous sol ution G

[err] (200MHz, [err] ppm 2.66(3H, s),

7.1- 7. 5( 6HPERIPIYOOTIE (1H, S) .

carbon tetrachl ori de (60 m).

er with N bronosuccini m de

: Af ter
Bform The nixture was

F i um hydr ogencar bonate (20

m ). The organic |layer was dried. The solvent was distilled off under
reduced W.Ex. 30 R R’ Yield m.p..
Cpd.No. (%) (°C)
10 il | 2-methoxy | methyl 100 amorphous
2 Z-fluoro' ethyl 97 amorphous
3 2-fluoro_ n-propyl 92 amorphous
4 2-fluoro phenyl 71 amorphous
5 2-fluoro isopropyl 85 amorphous
15 6 2-fluoro | n-butyl '95' amorphous
7 2-fluoro sec-butyl 72_ ' amorphous
8 2-f1uoro -butyl '57' amorphous
9 2-fluoro n-pentyl 15' amorphous
10 2¥f1uoro cyclopentyl - 75. amorphous
20 11 2-fluoro | n-hexyl 68 | amorphous
12 2-fluoro cyclohexyl 100 amorphous
13 2-fluoro 4-fluoro- 92 amorphous
' phenyl '
14 2-fluoro benzyl 46 amorphoue
25 Worklng Example 31

_ S-Acetyl -4 ,7-dihydro-7-(2- fluorobenzyl)-z (4~
methoxyphenyl)-3-methyl-4-oxothieno(2, 3-b]pyr1dine
The compound produced in Working Example 29 (0.50
g) was stirred for 3 hours at 40°C together with
30 . manganese dioxide in chloroform (50 ml). The reaction
mixture was filtrated w1th celite. The filtrate was
concentrated to dryness. The re51due was
recrystallized from hexane-ethyl acetate to glve

colorless crystals (0.35 g, yield 70%), m. p- 215-216°C.



raphed on silicapgelipdsmogisve a

15 pres‘!/m9§l28405'he resi due was chromato
m chl or of orm i sopr opyl

yel | ow anmor phous, which was recrystallized k
ether-ethyl acetate to give colorl'éss needles (0.29 g, Vi eld 759, [err] 20
[err] (200MHz, [err] ppm 2.81(3H,s), 3. 86(3H s), 5.03(2H,s), 5.26(2H s),

7.03(2H d), 7.1- Tgpiddheds H c%m: ). Working Exanple 34
Enpl oyi ng the conpounds pro)czi“é?cf%' r Kithd %‘gss

Exanpl e 32 as the
starting materials, in acc,fbﬁj)ance Hii%)h sutﬂs(t%ant ially the same reactions as

described in Wr kcal:gc‘fxﬁrm,e;rﬁ thamorrpmrg@s set“forth in Table 22 were

produced. Tabl e Wor ki ng Exanpl e 35 )

5- Acetyl -4, 7-di hydp%n% '(ﬁ'l:{lsor'obg]z%ﬂ 3(2?1

met hoxypheﬁyl ) - 3- (I‘NM\@t 2O OMHEBeNEDC i) lrﬂ)rppnhylz) g&(&ﬂxst)hl enoBZBﬁ g) pyr: di ge
The conpound prodyl e yas, di ssol ve

i n di met hyl f or manj gﬂi(( l'S'érglp') s I#o(%mgolsﬁtglsggn 3dbeZi 921?

tenperature, dii B gkhyl ani ne (0 079 Q) and N- benzyl met hyI am ne
(0.074 9). FAB-Mass m/z 422(MH)"

Working Example 32

10 Employing the compound produced in Working Example
30, in accordance with substantially the same procedure
as described in Working Example 31, the compounds set

forth in Table 21 were produced.

Table 21
15
20
W.Ex. 32 R R’ Yield m.p.
Cpd.No. (%) (°C)
1 2-methoxy | methyl 80 156-157
25 2 2-fluoro ethyl 67 lBO-lBi
3 2-fluoro n-propyl 65 170-171
4 2-fluoro | phenyl 84 183-184
5 2-fluoro | isopropyl 70 172-174
6 2-fluoro n-butyl 83 162-163
30 7 2-fluoro | sec-butyl 75 132-133
8 2-fluoro | t-butyl 44 141-144
9 2-fluorc | n-pentyl 88 145-147
10 2-fluoro cyclopentyl 62 182-183
11 2-fluoro n-hexyl 66 125-126
35 12 2-fluoro cyclohexyl 69 191-192




The m xture was stirred for 90 m nutes at roomtenperature.. The reaction

m xture wadVQ¥B&H rated to - 142 - drypess under reducetfTFE¥NIFe. The
resi due was partitioned between et hyl acétate (100 M) and a saturated -
aqueous sol ution of sodi um hydrogencarbonate (50 m ). The aqueous | ayer was
extracted with ethyl. 5 acetate (100 m). The conbined organic | ayer
was dried. The Eolvent wag distilled|oif, and the|residup

chr omat ogr aphed &% '4i%?-gxﬂ tH give a ye [ow ampry ét

anor phous was dirsSBEARA | d pui vl anelehi-or-de—b—i e uh-n ggs-added,
with 10 i ce- coal3 ng, am-ﬁl\h@ﬁ& ufli o+ Jafododr ogengghl pri dew.msst hgr (1
m ). The resultfing crystallline preci piphsireylnas coll ectedj by filtratidn to
give a titled conmpound (0.22 g, y|eId 7%, [err| Elemental -Analysis for

. 0 : .
'-%ﬁLLL';lgs 16 ; VBTELNI ﬁgéﬂgierr (200|\/Hz'\|(/6 S?icgpn16§ gg(er S
2.87(3H,s), 3.88tAFetyl-3-bromomgthyind, dFosfi R - féussekﬁpsy )20
7.03(2H g). 7. 2 blridthoiyp &Mmsaxoaﬂ;es(on[u,,tzr—bqbyﬁasnuass mz 541(M)
Vorking Exanple 3 E’HQ' Oé%n'?go&r?f pcf)org)uocueréfisirp%r lng hxampli 99 (0.32
g) was dissolved in carbon tetrachloride (60 ml). The
solution was refluxed for 2 hours tqgether-with N-

bromosuccinimide (0.144 g) and o,a’- _

10 azobisisobutyronitrile {(0.013 g). After cooling, to
the reaction mixture was added chloroform. The mixture
was washed with a saturated aqueous solution of sodium
hydrogencarbonate (20 ml). The organic layer was
dried. The solvent was dietilled off under reduced

15 preseure.' The residue was chromatographed on silica
.gel to give a yellow amorphous, which was
recrystallized from chloroform-isopropyl ether-ethyl
acetate to give colorless needles (0 29 g, yleld 75%),
m.p.226-228°C.

20 'H-NMR (200MHz, CDCl,) § ppm: 2.81(3H,s), 3.86(3H,s),
5.03(2H,s), 5.26(2H,s), 7.03(2H,d), 7.1-7.5(4H,m),
7.55(2H,d), 8.38(1H,s).

Working Example 34 |
Employing the compounds produced in Working

25 Example 32 as the starting materials, in accordance
with substantially the same reactions as described in
Working Example 33, the compounds set forth in Table 22
were produced. - '

Table 22



Exanpl e 34 we oshsyosi ng materials, in accordance with 25
the sanme reactions as described in Wrkingl&kanpl e,
in Tabl e 23 were produced. Table 23 [err] - 143 -
37 4, 7-Di hydro- 7- (2-fl uor obenzyl ) - 3- (N- net hyl - N- 10
benzylan1nonethy|) 2-(4-N -net hyl urei dophenyl ) - 4-
oxot hi eno[ 2, 3-b] pyri di ne-5-carboxylic acid € hyl
conpound produced in Wrking ExaBpli-26 (0.
tetrahydrofuran (5 m) was added pyrid
added dropwi se, with ice-cooling, 2s S
was stirred for 4 hours at ; re.NThe reaction m xture was then
concentratbed under reduced pres . The conkentraipe was dissolved in

chl orof orm which was washed with an 20 Cla us sodi um chl ori de
solution and dried [err] The solvent was distilled off under reduced
pressure, and the residue mas chromat ographed on silica gel, followed by

 PCBAIBSBIoeNi al |y
t he conpounds set forth
[err] Worki-ng Exanpl e

ester To a solution of the
»20 nmol ) in
. To the m xture was 15
danate (0.064 m ). The mxture

recrystalization[Trom etnanol -et Nyl adetate_to givg wiitelneedles (0.99 g, .
73%, [err] 25 Coll fatht aI AnBlysid for Rérr] Y?;;d ?;gi
10 1 2-methoxy methyl 68 206-208
2 2-fluoro | ethyl 48 186-187
3 2-fluoro | n-propyl - 65 165-166
4 2-fluoro phenyl 75 145-147
5 2-fluoro isopropyl 81 123-124
15 6 2-fluoro | n-butyl | 63 173-174
7 2-fluoro | sec-butyl 68 146-148
8 2-fluoro t-butyl 80 - 98-99
9 2-fluoro | isobutyl 74 187-189
10 2-fluoro | n-pentyl 55 168-169
20 11 2-fluoro cyclopentyl 45 166-167
12 2-fluoro | n-hexyl 54 146-147
13 2-fluoro cyclohexyl 61 169~-170
14 2-fluoro | 4-fluoro- 94 135-136
phenyl
25 Working Example 35
' 5~Acetyl-4,7-dihydro-7-(2-fluorobenzyl)-2~(4-
methoxyphenyl)-3-(Némethyl-N-benzylaminomethyl)-4-
oxothieno[2,3-b]lpyridine :
The compound produced in Working Example 33 (0.25
30 g) was dissolved in dimethylformamide (20 ml). To the

solution were added, at room temperature, diisopropyl
ethylamine (0.079 g) and N-benzylmethylamine (0.074 g).
The mixture was stirred for 90 minutes at room

temperature. The reaction mixture was concentrated to



C(% H( % N(% Calcd.: 62.95 ; 5.75 ; 8.64 Found : 63.22 ; 5.60 ;
8. 39 [err|Wo3BG8482, DVSO- d3) 6: 1.44(3H, tg 2. 25(3H, br s), PCHAPIS/I0728
2.84(3H,s), 4.35(2H,br s), 4.43(2H, q), 6%2Ftbr s), 5.62(2H,s),
7.20-7.32(7H,m, 7.45-7.60(6H n), 8.85(1H,s). IR(KBr): 3308, 1698, 1605,
1499, 1319, 1236, 1183 [err]. Mass mz [err] Wor ki ng Exanpl e 38-

- Enpl oying the CQEE%EQQSuﬁH@QUﬁédubédzzfésﬁﬁre =Tﬂ64res£aﬁanwa% 27 as

starting material§, .in ac ance ubstanti a t he sa reacti ons as
Seatr i bod T n o Bers caeans: behseny bt iyt ‘930 e0te “Ld0 N SE A Fact 1O

Tabl e 24 were prsactm:aatedsaqheousrsetpbndnngf 5sodium hyythrodenmankbenateéabl e 24

[err] Vbrklng e h 1-(2-
25 quorob h§) E Q MEHEﬁe%L 3 eny+ |é§éﬁw£¥ﬁ éﬁﬁg3?|nmé|ne
hydr ochl &ri de Técétééﬁu QH Bi)the Bﬁnﬁﬁﬂhﬂn A FFPIRHAS ence

Exanpl e 29 (0. 13¢ied.0. he Emekntnwdsndibyiilédmmﬁfkédﬂd)ﬁﬂé resiidue
| ce- cool i ng, Ve sagﬂggmatographed on silica gel to give a yellow
amorphous (0.27 g). The amorphous was dissolved in
methylene chloride (5 ml), to which was added, with
10 ice-cooling, an 1N solution of hydrogen chloride in
ether (1 ml). The resulting crystalline precipitate
was collected by filtration'to give a titled compound
(0.22 g, yield 77%), m.p. 185-193°C.
. Elemental. Analys:.s for C,ZHSONzossClF 2H,0:
15 (%) H(%)  N(%)
Caled.: 62.68 ; 5.59 4.57
Found : 63.16 ; 5.62 ; 4.56
'H-NMR (200MHz, CDCl;) & ppm: 2. 80(3H s), 2.87(3H,s),
3.88(3H,s), 4.3-4. 44(1H m), 4.6-4.8(3H, m), 5.35(2H,s),
20 7.03(2H,d), 7.2-7.5(11H,m), 8.48(1H,s), 11.8(1H,br s).
' FAB-Mass m/z 541 (MH)’ |
- Working Example 36 _
Employing the compounds produced in Working

[ ] ~e

_ Example 34 as starting materials, in accordance with
25 substantially the same reactions as described - in
Working Example, the compounds_set,forth in Table 23
were produced. |
Table 23

30

35



30 et hwvglgg,gggg opylam ne (0.08 m, 0.460 mmol) and net hpthesgwbag ne
(0.05 m, 0.370 nmmol). After stirring fOP 44Bouwrs at roomtenperature, the

reaction - 145 - mxture was concentrated. The residue was partitioned
bet ween et hyl acetate and a saturated aqueous sol ution of sodium
bi car bonat e. The EgHesuts—ay-er—was—ex{act-ed—wth—ety—aeetat-e—Thae -
- conbi ned organic |l ay.&x.Ww3% J Rdried [emﬂ. hwlemavant waﬁpdlstllled
of f under reduced ptpdsiwe, Jand the re$i due was thy gt ogr aphg®Cn silfi ca
H 0, i H
Oehyt Caderae (6 b e cafdsmeitiat | Bebanlo ] 'S0, Lo AL T 1 1
hydr ogen 10 chl orzde in Bifiaiodd. BegBhyl Affer $3|rr|n916@¢11ﬁ m|nut es

under ice-cooling, the_reacfion mxtur¢ was concentrgted e

pressure. The resLduefias-cxg&i&ﬂﬂﬂﬁ&uiJﬂﬂﬁﬁBEﬁﬁy-—aégpat Eﬁg J('jéigm\e a
~titled hydrochl orlide (§.144|0-fAsd¢d t ¢ phensllal s| 1550 m D54-161
[ hydrochl oride] [ErT] Eremental Aal ysis T0r [err] 9 = %] N 29

Calcd.: 65.05 ; 5 14 50 Fou : 65.14 ; 5.03 ; 6.37 20 err
(200MHz, [err] [f‘?’%"%ﬁ‘ﬂg‘é’f BI9137 2 07(3H,s), 3.57(2H,s), 3. 86(3H,[s),]
3.90(3H,s), 5.30(&2H <)ihydsoH H 2+l rdilienzyl )63~ NeBe iyl Al

10 - benzylaminomethyl)-2-(4-N’'-methylureidophenyl)-4-
oxothieno[2,3-b)pyridine-5-carboxylic acid ethyl ester
To a solution of the compound produced in Working

Example 26 (0.11 g, 0.20 mmol) in tetrahydrofuran (5
ml) was added pyridine (0.5 ml). To the mixture was
15 - added dropwxse, with 1ce-coollng, methyl isocyanate
(0.064 ml). The mixture was stirred for 4 hours at
room temperature. The reaction mixture was then
concentrated under reduced pressure. The concentrate
was dissolved in chloroform, which was washed with an
20 aqueous sodium chloride solution and dried (Na,SO,).
The solvent was distilled off under reduced pressure,
and the residue was éhromatdgraphed on silica gel,
followed by recrystalization from ethanol-ethyl acetate
to give white needles (0.09 g, 73%), m.p.216-220°C.
25 Elemental Analysis for CsHssN,0,SF-2H,0:
C(%)  H(%)  N(%) |
Calcd.: 62.95 ; 5.75 8.64
Found : 63.22 ; 5.60 ; 8.39 |
'H-NMR (500MHz, DMSO-d,) &6: 1.44(3H,t), 2.25(3H,br s),
30 2.84(3H,s), 4.35(2H,br s), 4.43(2H,q), 4.90(2H,br s),
5.62(2H,s), 7.20-7.32(7H,m), 7.45-7.60(6H,m),
8.85(1H,s).
IR(KBr): 3308, 1698, 1605, 1499, 1319, 1236, 1183 cm™
Mass m/z 613(MH)" :
35 Working Example 38
"Employing the compounds produced in Working

[ ] 1]



7.66(2H,d,J=8.8Hz). IR(KBr) [hydrochloride]: 1711, 1665, 1543, 1477 [err].
25 V\dwm9wgs4E§<arrpl e 40 Starting fromthe corrpounds pr o #CT/aRPSI00728

-Ref erence Exanple 28, conpounds set forTh 144 Table 25 were produced in
accordance with the mnet hod descri bed in Working Exanple 39. 30 Tabl e
25 - 147 - Jerr] - Working Exanple 41 _ -
3- Cyanonet hyl - 4E§Bﬂbﬁ¥d9? Zs(gtEEHQﬁBbﬁQE¥£iafé 41n ﬁocordaﬁg

nethoxyphenyl) xot hi e | ne- 5-car boxyl 1 c aci P ester To
a suspensi on of sf‘ﬁétéﬂﬁbﬁgiﬁ ﬁgﬁd%g‘éﬁ Fﬁa‘iﬁmns as\fegaribedy r%ﬁ'l e 7
(Conpound No. 10¥ofRifG Bxahpbésned| )24 nandnkl hythe Wdnpoutels( BMBO)Eo\ma
added, at room u | deg ( The
reaction m xturté'ﬁ\r/\r/g%i)%Ie 71 wé_QQ F?&M@?& g\% ahg%;bslgrs s|]prr%e %r further 4
hours. After coBVF’HScf16°F6€ﬁF20 " tenperature, the reaction nixture was
poured into wat @abléhe4m xture was extracted with ethyl acetate (50 m x
2). The extract was washed with water, which - _

00CH ;CH 4
10 '

R
l
Ras
15 W.Ex. 38 | R® " R? iieid m.p.
. Cpd.No. | . ) (%) (°C)
1 4-acetyl- 2-fluorcbenzyl | 84 118-120
_ aminophenyl : ' '
2 ‘4-propionyl- 2-f1uorobethl 74 221-223
aminophenyl 1 '
3 ‘4-isobutyryl- | 2- fluorobenzyl 72 | 118-192
aminophenyl . -
20 4 4-benzoyl- 2- fluorobenzyl 53 | 141-143
: aminophenyl : '
5 | 4-methane- 2-fluorobenzyl | 95 >300
| sulfonamido-~ '
phenyl

Working Example 39
5-Benzylmethylamioomethyl-z,4{1H,3H)4dioxo-l-(2-
25 fluorobenzyl)-6-(4-methoxyphenyl ) -3-phenylthieno[2,3-
d]pyrlmldlne hydrochloride
' To a solution of the compound 15 produced in
Reference Example 29 (0.150 g, 0.310 mmol) in
dimethylformamide (10 ml), with'ice-cooling, were added
30 ethyldiisopropylamine (0.08 ml, 0.460 mmol) and
methylbenzylamine (0.05 ml, 0.370 mmol). After
stirring for 2 hours at room temperature, the reaction



was then driwedssdfs resulting solution was evaporated to drppogsposiofr2geave a
pale yellow oil (0.77 g). This 25 pt ddiict=- was used in the follow ng
wor ki ng exanpl e 42 w thout purification. Wrking Exanple 42

4, 7- Di hydr o- 3- et hoxycar bonyl met hyl - 7- ( 2- ' _

fl uor obenzyl)-2-(4- thox I 0x0f hi 30 i

pyri di ne-5-car boﬁ@ﬁ‘%rgc‘f ?&//‘fgré%’faeﬁeél‘ Iflﬁs’%}’feof" aghRAESAEHREE
produced in Wr kbagwgganetleyhlaqe)ta?tk @nd & @dthaded eghanus §8katidd was

- 148 - added dr gpws8@i&R' BichiNondte | O0Rd %?H’e’o%tsuﬁﬁge‘foﬁﬁs sytibEtégacid
(50 drops). The reactlon Xt ure was reflu% oy e reaction

Qur
m xture was neut FaFhz8Hhy ?‘ﬁe?%’éetocﬂ'l?%gfo ’t”r?daﬁ’rgfeé&i?X?ﬁn’éaﬁf 5
an aqueou$ sol ut dohedf (Kgsb m. hxmhleogenvenhowasedlabibhed\mfénmdaﬁ ed with

ethyl acetate (SQQ ?é Oﬁ)‘es%@f d&%‘gédle"‘%s%%%e%‘é‘ Eﬂr‘é%gég ghgél ed

fol | owed by concen pressure to g sol i
(0.72 g). This senj alim@acmbm @meg)mad:mumess 0idi [(PecdS58eb t B7Y) ve

crystals, followgg ’@Mer%]’.dﬁié&Uéiaéﬁﬁ‘ Jipmrﬁféﬁhlylaﬁeﬁihee (bemvewag gi ve
colorless crystal 3 28 gh overall_yield 5]1(@ [.érr] %rrent al Anal ysis
for [err]: 15 d wi ¥gecoo %(g%) an %olutlon o hydrogen
10 chlorlde in ether (0.3 ml). After stirring for 10
' minutes under ice-cooling, the reaction mixture was
concentrated with reduced pressure. The residue was
crystallized from ethyl acetate-ether to give a titled
hydrochloride (0.144 g) as white crystals.
15 m.p. [hydrochloride) 140-143°C
.Elemental .Analysj.s for C35H30N3OJSF'HC1'H20=
C(%) H(%) N(%)

calcd.: 65.05 ; 5.14 ; 6.50
Found : 65.14 ; 5.03 ; 6.37
20 'H-NMR (200MHz, CDCl;) (free amine] &: 2.07(3H,s),

3.57(24,s), 3.86(3H,s), 3.90(3H,s), 5.30(2H,s),
6.94(2H,d,J=8.8Hz), 7.05-7.60(14H,m),
7.66(2H,d,J=8.8Hz).
IR(KBr) [hydrochloride]: 1711, 1665, 1543, 1477 cm™.
25 Working Example 40 '
Starting from the compounds produced in Reference
Example 28, compounds set forth in Table 25 were
produced in accordance with the method described in
wOfking Example 39.
30 Table 25



Calcd

62.72 ; 5.02; 2.61 Found : 62.57 ; 4.84 ; 2.53 [err] (300MHz,
[err]: 1. 3&@3,25403 7. 2Hz) 2.68(3H,t,J=7.2Hz), 3.84(3H,s), P¢TORYARN2S), 20
4.16(2H, q,J=7.2Hz), 4.37(2H, q,J=7.2Hz), '512§(QH s), 6.92-7.42(8H m,
8.36(1H,s). IR (KBr): 3430, 1727 1611, 1502, 1255, 1183, 1033, 762, 520
[err]. Wbrking Exanple 43 25 : -
4, 7-Di hydro-7-(2- quorobenzyI) 3- hydroxyethyl 2-(4-
met hoxyphenyl ) - 4- oxot hi eno[ 2, 3- b] i ne-5--carboxylic acid ethyl ester To

a solution of the conmpound (0.21
anhydrous tetrahydrofuran ( THFEH3N-CH,
l'ithium al um num hydri de.

t enper at ur e,

with ethyl 35

p

-¥r oduced
The reaction’
and stirred for furthep~QnS
sat ur at ecb agueous sol ution of a

- acetate (100

proluh c

n Wor ki ng Exanple 42 in

Addedr3s3under

I ce-cool i ng,
s allowed to warmto room
ich was poured into a

§Bz

Thel ex

foll owed by extraction
3%was washed with a

saturated aqueous sol ution of -ammoni um chl or i(dle; &E;fn
followed by filtration.

- 149 -
The filtrate was concentrated under

dri ed,
r educed

pressure to give a SO|Id whi ch was chromat ographed on silica gel to give a
pal e yeIIOM/anDrﬁ%vua B—+6 5699
W.Ex. 40 ?3 R¥ R Yield m.p.
1 methyl | 2-methoxy | methoxy 46 119-122
2 methyl 2-fluoro | methoxy | 97 128-131
3 phenyl 2-methoxy mgthoxy' 95 97-105
4 phenyl 2-fluoro | nitro 100 140-143
15 5 phenyl 3-fluoro methoxy 97 152-156
6 phenyl 4-fluoro methoxy | 100 165-170
7 phenyl 2,4- : methoxy 77 155-160
difluoro : _
8 phenyl 2,6- | methoxy 100 160-162
, difluoro
9 phenyl 2-chloro, methoxy 98 150-155
6-fluoro
20 10 phenyl 2-methyl- methoxy 76 152-158
: thio . : .
11 | benzyl 2-fluoro methoxy 89 128-134
12 . | benzyl - 2,6- methoxy 100 123-127
difluoro . : .
13 .4-méthcxy 2-fluoro methoxy . 93 150-155
. phenyl _
14 | 4-methoxy | 2,6- methoxy 84 153-157
phenyl difluoro . _
25 15 cyclohexyl | 2-fluoro methoxy 93 144-150
' ' 16 cyclohexyl | 2,6- methoxy .97 145-150
difluoro
17 phenyl 2,6- nitro 93 155-160
difluoro :
18 2-methoxy- | 2-fluoro methoxy .93 152-153
phenyl
19 2-methoxy- { 2,6- methoxy 100 148-150
phenyl difluoro :
30 20 3-methoxy- | 2-fluoro methoxy 92 155-158
. phenyl '




5

5.29(2H, s),

[ errivd sh8idsz,
3.29(2H, t, J=6. OHz),

[err]: 0.90(3H,t,J=7.2Hz),
3.84(3H,s), 4.20- 4.23Q2M, %), 4.37(2H, q,
6.93- 7.34(8H,m, 8.45(1H,s). FAB-Mass niz 482(MVH)

1. 70( 1H, br ¥1/3p95/00728

J=7. 2Hz)
10

Wor ki ng Exanpl e 44 4,7-Di hydro 7 (2 fl uorobenzyl) -2~ (4- met hoxyphenyI)B (N-

met hyl - N- benzyl am-n-ge-t-h-)d
ethyl ester To a |SwlEwtém Vidddng 15 m.p.
Exanpl e 43 (0. 08 |Gl Ba. | oride
i ce-cool ing, an gdxcess VJI3Uﬂa;hef¢y.phql;ahor us trm&uhe{@' dg (915 |m). 1dhass
reaction mxture |was all pwhenwlo wafdifivoroomlt enperatifre and stirred for
fgrther one hour, tozsz ;Q_ms,ra.qu eidevb aceﬁ&thgx}( 20 297 my)7.-153he
m xture was washdd wi th wahenyland fried. Thel f] Itrate was cloncentrated
under reduced prgssus£ t D 0iMera- SPhig. This s,ggghg dggsolvedlg@_lss
di met hyl f ormam dd_( DMF) { bheédyl, to \dﬂfnhrwere excesls anount of
di i sopropyl ethyllam ge ( Q0 ﬁg): j thw lamn g
The reaction m xtjure was ghgﬂﬂe tFler one‘iﬁq Teti(;%M| ch %glé]lg ded
ethyl acetate (24 m I chy h| ng w sat 2d faque
sol ution $ sodi ym h%/sdro 158na1 gagﬂgrg s ’ﬁri’f gqu ous sodlqgiﬁl57
chl ori de sol utiorf,_and, nen ar yi ng. Me "arTjed _sorjution _was -
concentrated undgr r€ducg {lgﬁiﬁﬁur Zrél“(jfee ey s 161-164
chr omat ogr aphed qm—sTiTTH{ Uer._ tO U{VEe o pare yeriowa
4% 27 4-chloro- 2,6- methoxy
) phenyl difluoro
10 Working Example 41
3-Cyanomethyl-4,7-dihydro-7-(2-fluorobenzyl)-2-(4-
methoxyphenyl)-4-oxothieno[2,3-b]pyridine-5-carboxylic
acid ethyl ester
To a suspension of the compound produced in
15 Working Example 7 (Compound No.10) (0.80 g, 1.51 mmol)
in dimethyl sulfoxide (DMSO) was added, at room
temperature, sodium cyanide (0.084 g, 1.66 mmol). The
reaction mixture was heated up to 60°C, which was
stirred for further 4 hours. After cooling to room
20 temperature, the reaction mixture was poured into
water. The mixture was extracted with ethyl acetate
(50 ml x 2). The extract was washed with water, which
was then dried. The resulting solution was evaporated
to dryness to leave a pale yellow o0il (0.77 g). This
25 product was used in the following working example 42
without purification.
Working Example 42
4 ,7-Dihydro~3-ethoxycarbonylmethyl~7-(2-
fluorobenzyl)-2-(4-methoxyphenyl)-4-oxothieno[2,3-b]
30 pyridine-S5-carboxylic acid ethyl ester '

To a solution of the compound produced in Working
Example 41 (0.77 g) in anhydrous ethanol (250 ml) was



H NVR (300MHz, [err]: 1.40(3Ht,J=7.2Hz), 35' 2.70(3H, s), :

3. 30- 3. 60(wbl9sps403. 83(3H,s), 4.06(2H,s), .4.40(2H, q, J=7. 2Hz)’CT/5P9é&Q72H s),
6.56-7.51(13H ), " 150 - 8.45(1H. sy 1ABB=Mass nfz [err] Wrking Exanpl e
45 5- (1- Acet oxyet hyl )-4, 7-di hydro-7-(2-fl uorobenzyl )-2-(4- 5

met hoxyphenyl ) - 3- met hyl - 4- oxot hi eno[ 2, 3-b] pyridine To a solution of the-

conpound pr oducgghdd il RERE1199 68 PBofl énBrabRE, o) | dine (25
m ) was added, under |ce co0l 295 rou acetic,acid, (2. 690‘% 26. 3 :

mol ). The reactHoPmis A d t3 goreactiqn mi: BurQ
t emper at ure, whietilusesi sfidxr risd homrsf.ur tther r@dchdonsmixfure resst i on ni xture

was concentrat g, he§PACERAL did¢ oned
bet ween et hyl acel%%?agh(%egnd Qfﬁellﬁd’%%sN%hgh %('5 n{geﬁ %ﬂ éﬁéﬁse%va‘zoﬁ% er&fvvas
extracte® with & rAguegs folution of 5°d1“@ohﬁﬁﬁ€EeBF§§h?%aF%yeW Wék washed
with a saturat %@leﬁmmwmmac&ehuél ¢600aml khey. driiesl. The

dried solution trat li
Whi ch vas. chr oRTRAGI P o o T, MeEHE ol SRE4RC, | BoPldied B (' 6
g), which was z:ibncentrmrqrsnmderzmdhcsm praysuaeetatglveh@xlammxﬁtgu ve

col orl ess needl & {. AP%H.q)81NWphilsesoh ikewhl cRPENERogEEphéd on
1.56(3Hd, J=6. 5Hz
10 silica gel to give crystals, followed by

recrystall:.zat;on from ethyl acetate - hexane to give
colorless crystals (0. 28 g, overall yield 35%),
m.p.199-201°C.

Elemental Analysis for C,gHNOGSF.0.7H,0:

15 - C(%) H(%) N($)
Calcd.: 62.72 ; 5.02 ; 2.61
Found : 62.57 ; . 4.84 ; 2.53

'H-NMR (300MHz, CDCl,) &: 1.38(3H,t,J=7.2Hz),
2.68(3H,t,J=7.2Hz), 3.84(3H,s), 4.04(2H,s),

20 4.16(2H,q,J=7.2Hz), 4.37(2H,q,J=7.2Hz), 5.23(2H,s),
6.92-7. 42(8H m), 8.36(1H,s).
IR (KBr): 3430, 1727, 1511, 1502, 1255, 1183, 1033,

762, 520 cm™’
Worklng Example 43
25 4,7-Dihydro-7- (2 fluorobenzyl) 3-hydroxyethyl -2-(4-

methoxyphenyl)-4-oxoth1eno[2 3-b]pyrldlne-s-carboxyllc
acid ethyl ester
To a solution of the compound (0.21 g) produced in
Working Example 42 in anhydrous tetrahydrofuran (THF)
30 | was added, under ice-cooling, lithium aluminum hydride.
The reaction mixture was allowed to warm to room
temperature, and stirred for furthér one hour, which
was poured into a saturatéd aqueous solution of
ammonium chloride, followed by extraction with ethyl
35 acetate (100 ml x 3). The extract was washed with a
saturated aqueous solution of ammonlum chlorlde, and



2.07(3H, s), w $@8as, s), 3.04(3H,s), 5.19(2H,s), 6.13(1H, q, JPECTEPE0728

6. 94(2H,d, J=8. 8Hz), 7.10- 25 . 7.50(6H, #)49 7.53(1H,s). Wrking Exampl e
46 5-(1- Acetoxyethyl)-4, 7-di hydro 7-(2-fluorobenzyl)-2-(4-

met hoxyphenyl ) - 3- (N- met hyl - N- benzyl am nonet hyl') - 4- oxot hi eno[ 2, 3- b] pyri di ne

30 To a i pro Exampl e 7
(0.15 g, 0.28 cf%aln ?ﬁﬁ F{;eta?% QSQQ %I%E gﬂ&rﬁgil 11\%%%? at room
tenperature, et h)ﬂ°’tﬁqn§iﬁ?&?ﬁu%¥e IFG“GQQ greessaem| givg @ I‘§Cb‘e11¢z:yl met hyl
am ne (0.041 g, GyiiHws c}%matogrébhéﬁ ohi BilDgaf §el obe .a igifle

reaction m xture d ,under d pressure. The concentrate
|onedr%“%r\[%‘%%% (ld ‘1% gét FQ? S :

- 151 - was parti; en et i 50 m) and a saturated
aqueous so$ution Bf-Ndel(ﬁﬁOWm ogeGtar Hondk. @0((:36 Nd,)"-7 2M2) aqueous | ayer

was extracted wi th &, ac at% IQQ Eor"fh ggzgr ggng&#,@%/\ﬁ VRS grashed

with-a 5 saturated ‘a us so um 'ch was t hen
dried. The dried %’(ﬂﬂt‘?ﬁﬁ‘ § @Jr{@@nﬂngrédzﬁﬁdier r%?ih%‘éos)plr to give a
solid, which was ‘Dmm(rmi,@cgr athG((m si)l.ica gel to give a pale yeI | ow solid
(0.05 g), whi ch crsy§“ | 1 fnom et hyl 10 acetate - diethyl
ether to give co fit )os g, 29%, [err]-

10 Worklng Example 44
4,7-Dihydro-7~(2-fluorobenzyl)-2-(4-methoxyphenyl) 3~ (N-
methyl-N-benzylaminoethyl)-4-oxothieno[2,3-b]pyridine~
5-carboxylic acid ethyl ester _

To a solution of the compound produced in Working

15 Example 43 (0.08 g,0.67 mmol) in methylene chloride (5
ml) was added, with ice-booling, an excess volume of
phorphorus tribromide (0.5 ml). The reaction mixture
was allowed to warm to room temperature and stirred for
further one hour, to which was added ethyl acetate (20

20 ml). The mixture was washed with water and dried. The
filtrate was concentrated under reduced pressure to
give a solid. This solid was dissolved in
.dimethylformamide_(DMF) (5 ml), to which were added an
excess amount of diisopropyl ethylamine (100 mg) and N-

25 benzylmethyl amine (100 mg). The reaction mixture was
stirred for further one hour, to which was added ethyl

. acetate (20 ml), followed by washing with a saturated
aqueous.solution of sodium hydrdgencarbonate and a
saturated agueous sodium chlbride solution, and, then,

30 drying. The dried solution was concentrated under
reduced pressure to give a solid, which was
chromatographed on silica gel to give a pale yellow
amorphous (0.005 g, 4%).

. 'H-NMR (300MHz, CDCl,) §: 1.40(3H,t,J=7.2Hz),

35 2.70(3H,s), 3.30-3.60(4H,m), 3.83(3H,s), 4.06(2H,s),

 4.40(2H,q,J=7.2Hz), 5.28(2H,s), 6.56-7.51(13H,m),



Bl enent al f 9 H( 0 N(% Cal cd. : ;6 00
a1 15 R 5-0:33[(635“; 555 ; s 0(2/0[1 L (5000, | or PEDABsoT

1.59(3H,d, J=6.9Hz), 2.09(3H,s), 2.88(3Hd,J 4 7Hz), 3.88(3H,s), 4.40(1H m,
4.5-4.7(3H, m, 5. 46(2H s), 6.16(1H m, 7.08(2H,d,J=7.2Ft),

7.16(1H,t, J=9. SFE 7.22(1H,t,J=7.6Hz), 7.3-7.4(3H m,

7.4-7. 5(6H m, 947§€LW-33) FAB- Mass nfz 585(MH). Wbrking Exanple 47

Starting fromt fmmmnﬂmrﬂﬂtmﬂ?*i.n Vor ki ng 25 Exanpl e 7, conpounds
set forth in Tagée 26 rodEﬁﬁ in accordance with substantially the
sanme net hod as g Exanple 46. Table 26 [err] - 152 -
‘[err] Working EﬁmwiiaaﬁtQKyethyl)-4 7-d1hydro-7 -(2- fluorobenzyl) -2-(4~-
4,7-Di hydgo- 7- ( dro

nethoxyphenyl) Zh%%+ benz ngne P}EQO% tﬁﬂg% fglgeb]pyrldlne
To a solution of theT® Ghﬁncmmppnng Exaﬁpced4$n(anEn@g 0.28

mrol ) in nEthNKExdﬁbId)29M¥D 55 g, 1.32 mmol) in pyridine (25 ml) was
added, under lce-coollng, anhydrous acetic acid (2.69
g, 26.3 mmol). The reaction mixture was allowed to
10 warm to room temperature, which was:stirred for further
24 hours. The reaction mixture was concentrated under
reduced pressure. The concentrate was partitioned
between ethyl acetate (50 ml) and 1IN HC1l (10 ml). The
agueous layer was extracted with ethyl acetate. The
15 - combined organic layer was washed with a saturated
aqueous sodium chloride solution, and then dried. The
dried solution was concentrated under reduced pressure
to give a solid, which was chromatographed on silica
gel to give a pale yellow solid (0.67 g), which was
20 recrystallized from ethyl acetate - hexane to give
colorless needles (0.492 g, 81%), m.p.145-146°C.
'H-NMR (200MHz, CDCl,) &: 1.56(3H,d,J=6.5Hz),
2.07(3H,s), 2.66(3H,s), 3. .04(3H,8), 5.19(2H,s),
6.13(1H,q,J=6.5Hz), 6.94(2H,d,J=8. 8Hz), 7.10-
25 7.50(6H,m), 7. 53(1H,s). :
‘Working Example 46 :
5-(1-Acetoxyethyl)-4,7-dihydro-7-(2-£luorobenzyl)-2-(4-
methoxyphenyi)-3-(N-methyl—N-benzylaminomethyl5-4-
okothieno[z 3?b]pyridine
3C : To a solution of the compound 13 produced in
| Working Example 7 (0.15 g, 0.28 mmol) in _ _
dimethylformamide (DMF) (15 ml) were added, at room
temperature, ethyl diisopropylamine (0.094 g, 0.34
mmol) and N-benzylmethyl amine (0.041 g, 0.34 mmol).
35 After stirring for one hour, the reaction mixture was
concentrated under reduced pressure. The COhcent:ate



15 added sxpssgueous sol ution of potassi um carbonat e ( preeapresioo? s
di ssolving 0.012 g of potassiumcarbonate #dll-m. of water). After

stirring for 3 hours, the reaction mxture was concentrated under reduced
pressure. The concentrate was partitioned between 20 et hyl acetate

(20 M) and a sa ra%eg.tgggggga ek égn?ﬁ't‘%f Q+ {gfd{g}gg{?ﬁarl& te (10-

m ). The agqueous i was extracte e Co |ned
organi c | ayer wa§aﬁagﬁéﬁdwﬁﬂheau§aFBiEFé@na&ﬁuﬁﬂﬂ%%ﬂxhﬁﬂﬁqgﬁnﬂﬁﬂhéné&?ut|on

and then dried. (1Bheaigri edhtohyhiods2fayer wwseiﬂ’ﬂ“cﬁﬁd’ it erng) reduced

et o G R R T
err 9 ofind :
68.69 : B 79 : sateratedr hque00sHEodiens¢hldr Hbd He kit AmMbich2wae( 3H, S) |

3.68(2H br), 3. 8%\%‘?1 a}:a.gé 17?‘1?15'531r1§d ﬁgf‘u%c}rﬁ?% S%nc%(&é(ar%édq uﬁaQrA'HZ)

5.22(2H,s), 6.95
7.37(1H m, 7. 466fﬂu§?d Pressure to-givey3 s Gh ¥a$i3[ err] Vbrklng
Exanpl e 49 Start Ich@ofn&@ﬁt;ﬁ:hphédﬁaﬁuﬁdlDd‘:@dg@BCh:d rgmka Hale yellbyanple 27,
the conpounds set fort?o BS lewﬁlcﬂewas recrystallized from ethyl
10 acetate -~ diethyl ether to give colorless crystals

(0.05 g, 29%), m.p.183-187°C.

Elemental Analysis for C;,H,;N,0,SF.2H,;2H,0:

C(%) H(%) N(%)

Calcd.: 65.79 ; 6.00 4.51

15 Found 63.69 ; 5.55 5.02

'H-NMR (500MHz, CDCl,) §: 1.59(3H,d,J=6.9Hz),

L]
e “e

2.09(3H,s), 2.88(3H,d,J=4.7Hz), 3.88(3H,s), 4.40(1H,m),
4.5-4.7(3H,m), 5.46(2H,s), 6.16(1H,m),
7.08(2H,d,J=7.2Hz), 7.16(1H,t,J=9.5Hz),
20 7.22(1H,t,J=7.6Hz), 7.3-7.4(3H,m), 7.4-7.5(6H,m),
7.97(1H,s). | |
FAB-Mass m/z 585(MH)".
Working Example 47
Starting from the compound produced in Working
25 Example 7, compounds set forth in Table 26 were
produced in accordance with substantially the same
method as described in Working Example 46.
Table 26
30 | . | 0
- CH3-N-CH, R37
i |
_ N
R3e

" 35



produced in accordance with substantially the same nethods described in

Wor ki ng ExWi9#s884033, 24 and 37. Table 27 |
Exanpl e 50 4, 7-Di hydro-7-(2, 6-di fl uorobe

r]

- 154 - [PETEPIWOVSr ki ng
- 3- - |

(N-net hyl - N-benzyl am nonet hyl ) - 2- (4-ni trophenyl ) - 4-
oxot hi eno[ 2, 3- b] pyri di ne-5- (N-i sopropyl ) car boxam de 10 . To a
sol ution of [rsopropyram e (0. 290 g, D,,ol ) [T N aquaro's MEL Nyl ene
chloride (5 [gif " adde& dr opwf se atRT err] 3 hex®ne so Hﬁl)d’n of Figjmet hyl
aluninun1(13/$ 2 50Ol T exane T[T e M Xt ur g b oved—to
warm to roofn t ehperlaturisrenhgnst | rzpénFlfféF“PS b"’“z‘r)ﬂrrt he} @ﬁe hout97-19% this
sol uti on wag—etdet m’-t-h-—'r-ce-—cmﬂ-l-ng LU' —q—sotutTompt—ttercompoumd—2] -
produced i n|Wrki ng ©rdtporhespl (% - §2did luqrozs | rkwpbytyirnl ahhyér opis k2 enp
chl ori de (3 ——ovier—a—period—pr= st et —S eI
further 6ne|20 3 hamhoat- r oomzt, endigledne-e,| beozayli ch hvas7adfedlzskien of pr m
(50 m), angl the nipFaEEMMas wapPEBEXH th wat ¢r.  The cofrbi ned OE%&E - | ayer
was dried oyer sodilufi af‘fate ich was condentrated tp givela -n%i) The
solid was récrvstalllzed fromchhloroform ethvl acetatel - et hll(free base)

4 4- butoxy- 2-fluoro- ethoxy- 72 r 200-202

' phenyl benzyl carbonyl '

10

15

20

25

30

~ pressure.

Working Example. 48

4,7-Dihydro-7-(2-fluorobenzyl)-5- (l-hydroxyethyl)-z (4-
methoxyphenyl)-3-(meethyl-N-benzylamlnomethyl)-4-
oxothieno[2,3-b]pyridine'

To a solution of the compound produced in.Working
Example 46 (0;15 g, 0.28 mmol) in methanol (5 ml) was
added an Aqueous Solution of potassium carbonate
(prepared by dissblving 0.012 g pf'Potassium carbonate
in 1 ml of water). After stirring for 3 hours, the
reaction mixture was concentrated under reduced
' The concentrate was partitioned between
ethyl acetate (20 ml) and a saturated aqueous solution
of sodium hydrogencarbonate (10 ml).'
was extracted with ethyl acetate. The combined organic
layer was washed w1th a saturated aqueous sodlum
chlorlde solutlon, and then dried. The dried solution
was concentrated under reduced pressure to give a solid

(0.018 g, 77%)’ m-p0183"187°C-

The aqueous layer

. Elemental Analysis for C,;;Hj;N,0;SF.H;0:

C(%) H(%) = N(%)
calcd.: 68.55.; 5.93 ; 5.00
Found : 68.69 ; 5.79 ; 4.92

'4_-NMR (500MHz, CDCl,) &: 1.56(3H,d,J=6.4Hz),
2.16(3H,s), 3.68(2H,br), 3.86(3H,s), 4.17(2H,s), 4.7-
4.9(1H,br s), 4.97(1H,q,J=6.4Hz), 5.22(2H,s),
6.95(2H,d,J=6.9Hz), 7.1-7.3(5H,m), 7.13-7.18(3H,m),



25 et heyo bps@dsve col orless crystals (0.096 g, 709, [ergdmipoiddias
(500MHz, [err] [free amine] [err]: 1.30(6H183J=6.7Hz), 2.15(3H,s),

3.66(2H,s), 4.18(2H,s), 4.18-4.31(1H m), 5.32(2H,s); 7.00(2H,t,J=7. 26Hz),
7.13- 30 7.25(5H, m, 7.42(1Ht,J=7.3Hz), 8.02(2H, d, J=8. 9Hz),

8. 26(2H, d, J=8. 9 ), (1H,d 1Hz R (KBr): 2074, -

1661, 1597, 152%9 ﬁf@§§9§342 4f%%§p%103§ fé#?? FQEFN8§§ Mz [err].

Wor ki ng Exanple FABrMass m/z 543(®mért|ng fromthe conpounds produced in

Wor ki ng Exanpl es wbry iy eldam éﬁ rd 49, conpounds set forth in Table 28 and
or

Tabl e 29 were produced |n ac dance wi th substantially the sanme procedure
as described in WrKi thg compourdyprogpced in Worlkinge) VO

95/ 28405 s Example 27 the compounds set forth in Table P{IT @Sl 00728
- 156 - [err] 15producecfi in &%%ordance with substantially the same
methods described in Working Examples 23, 24 and 37.
Table 27
10 | | 0
' CHs-N-CH, 00C;Hs
R32
I
R3S
15
W.Ex.49 R* R* Yield | m.p.
Cpd.No. (%). (°C)
1 4-N’-methyl- 2-chloro-6- 63 | 199-200
ureidophenyl fluorobenzyl
2 4-N’-methyl- 2-chloro-6- 30 182-184
ureidophenyl fluorobenzyl
20 3 4-propionyl- 2-chloro-6- 46 172-173
aminophenyl fluorobenzyl |
4 4-N’-methyl- 2,6~ 79 214-215
ureidophenyl difluoro-~
benzyl
5 4-propionyl- 2,6- 100 | 100-102
aminophenyl difluoro-
benzyl
6 4-N’- 2,6- 74 | 215-217
methylthio- | difluoro-
ureidophenyl benzyl
7 4-(2-methoxy- | 2,6- 62 | 110-112
propionyl- difluoro-
amino)phenyl benzyl
25 8 | 4-n-butyryl- 2-fluoro- 48 | 203-204
aminophenyl benzyl .
9. 4-valeryl- 2-fluoro- 47 | 206-208
aminophenyl benzyl




0 [err]

-157-
5- Benzoy!| - WD 9%/28405| uor obenzyl ) -4

[err] 5 Vbrking Exanpl e 52

, 7- di hydr PCT/JP9S/00728

Z-3 met hyl -

2- (4-ni trophenyl) - 4-oxot hi eno[ 2, 3- b] pyridine The conpound 4 produced in

Wor ki ng Exanmpl e 12 10

tetrahydrofuran (THF) under
whi | e]
THF (1M 15.7 n{ W

dropw se,

m xture was sti
partitioned bet
- layer was again
was dried over

reduced pressur
give yellow cry
acetate - hexan

H( %

10

20

25

N(%9 Ca

(3.93 g, 7.87 mml) was dissolved in anhydrous
mld heating. To.this solution was added

Keepln T [erf[5 a sol ytron ofssphenyll ma |un1bron1de I n
% npol ), oVer a peqfod of 10 ni nyt §ﬂ§i E a
Lt hetr—ole—RatH Fhe—treactd S -Het p
Neenlgt hy saeehak9-( 300 nj 2- ﬂndom-t-er (504|01). HEmomqueous
extract eflcarbbnglaplinescef benzyThe contl ned onggphand ayer
ragnesi un] phengile, mhlch s 20 .. . cancentrdted unde
€. e C) centra o aphec ORgSi i o]
st al s*(3. P gn %% V\/mc Eg%%gg‘rc’rystcl I :gzged f@rﬁqﬁ; yl '
e;A[erL] Analy Ps For | [err] |25 ' : C(%
AV v Uo. . - ) '
12 -N'-phenyl- 2-fluoro- 48 205-207
- ureidophenyl "benzyl

Working Example 50
4,7-Dihydro-7-(2,6-difluorobenzyl)-3-
(N-methyl-N-benzylaminomethyl)- -2- -(4-nitrophenyl)~4-
oxothieno([2,3-b]pyridine-5- (N-lsopropyl)carboxamlde

_ To a solution of isopropylamine (0.296 g, 5 mmol)
in anhydrous methylene chloride (5 ml) was added
dropwise at 0°C a hexane solution of- trimethyl aluminum
(15%, 2.41 ml, 5.0 mmol) in hexane.
allowed to warm ‘to room temperature and stirred for
" To this solution was added, with

" The mlxture_was

further one hour.
ice-cooling (0°C), a solutlon of the compound 2
produced in Working Example 26 (0. 12'g, 0.25 mmol) in
hanhYdrous methylene chloride (3 ml), over a period of
30 minutes. The mixture was stirred for further one
hour at room temperature, to which'Was added chloroform
. The
combined organic layer was dried over sodium sulfate,
which was concentrated to give a solid. The solid was
recrystallized from chloroform-'ethyl acetate - ethyl
ether to give colorless cryStals_(0.0SG g, 70%),
m.p.200-202°C. | o

'H-NMR (SOOMHz, CDCl,) [free amlne] 51

'1.30(6H,d,J=6.7Hz), 2.15(3H,s), 3.66(2H,s), 4.18(2H,s),

(50 ml), and the mixture was waehed with water.

 4.18-4.31(1H,m), 5.32(2H,s), 7.00(2H,t,J=7.26Hz), 7.13-

30

7.25(5H,m), 7.42(1H,t,J=7.3Hz), 8.02(2H,d,J=8.9Hz),
8.26(2H,d,J=8.9Hz), 8.73(1H,s), 10.02(1H,d,J=9.1Hz).



Found : 63. 8gos/34fP ; 5. 08 H- NVR (500MHz, [err]: 2.68(3H, s)pchyeodhss),
7.02(2H,t,J=8.1Hz), 7.43(3H,t,J=7.2Hz), 7 335 30 7.63(3H, m,
7.86(2H,d,J=7.5Hz), 7.99(1H,s), 8.30(2H,d,J=8.7Hz). IR (KBr): 3422, 3068,
1665, 1615, 1491, 1473, 1346,. 853 [err]. FAB-Mass.m z 517(MH) . 35

Wor ki ng Exanpl e 15 i,ng co ynd odilﬁ(-?:i I n

Wor ki ng Exanpl e gR %c? det :5 1599'Ta§?g 3 ef'z')ir)%ﬂuce in

E}(zcorfjangg W th slﬂfs&eqm | aI ly the sane procedure as descrl bed i n WorKki ng
anpl e 5 ] rki ng Exanple 54 20

2- (4- Am nophenyl) benzo;rq;'?i? (127(8% {1 uorobenzyl) -4, 7-

di hydr o- 3- ( N- met orking Eaamplienddet hyl ) - 4- oxo- thi eno[ 2,3-b]lpyridine To a

m xture of sthe conpoungt sk-tirRAuGRsh 'tmeV‘QprBﬂnEéaﬁﬁbauéZd(Qn%ﬂuﬂb a7

| \TMTF Ic)h Imraltdgt P KL ?rl%%ﬁ?él‘?%tg ;ﬁdnﬁ&enégagngdﬂggl gﬁﬁp%g eg?éc)loﬁ?lf% Mhre
added dropwi se i roab @i rand THH ey 2 92 werenpirpdanddc dncaceordancawith 4. 7
ol ). After St'réﬁﬁgkgﬁHléily the same procedure as described in
| Working Example 50. |
10 Table 28

CHs-N-Cli,
15 |
R2®
W.Ex.51| R} . OR® R Yield m.p.
Cpd.No. . (2) (°C)
20 1 4-N’-methyl- | 2,6- N-isopropyl- 76 133-135
ureidophenyl | difluoro- N-methyl- (184-186
benzyl carboxamide as hydro-
chloride)
2 4-N'-methyl- 2,6- N—methKI-O- 80 138-140
ureidophenyl | difluoro- methylhydro- _
benzyl xamic_acid
3 4-propionyl- | 2,6- N,N- 55 110-112
amxnophenyl difluoro- dzmethyl-
benzyl carboxamide :
4 4-propionyl- | 2,6- pyrrolidinyl 43 130-132
| aminophenyl difluoro- amide '
benzyl
5 4-propionyl- | 2,6~ 'N*,N'- 46 90-92
aminophenyl difiuoro- - dimethyl-
benzyl amino-1,3-
' propylcarbox
-amide
25 6 4-propionyl- | 2,6- N-methyl-N- 28 120-122
aminophenyl difluoro- butyl-
benzyl carboxamide
7 4-N’-methyl- | 2,6- N-methyl-N- 27 135-137
ureidophenyl | difluoro- benzyl- , . (179-181
benzyl carboxamide as hydro-
chloride)




hour s at
celite.

was concentrated under.

i ce-wat er,

roomt enperature,
THQ}EHMOS| trate was added a sl
reduced pressure.
whi ch was neutralized wi th sodi um hydrogencar bonat e,

the reaction m xture was 30
'll#o_l_ume of aqueoXPECTARYVMIOA8 whi ch
e -concentrate was poured into -

filtrated with

fol |l onwed by

extraction wth ethyl 35 acetate. The conbined organic |ayer was .
washed with a {'L>9 - @eIeoUS] Sod1 ggg CNT o] 1 d€ 3G Ut T O, 1 Ol fTovet Dy
drying [err]. %ﬁ% ent s diskilled of f upder duced{pr %Lrem?he
resi due was ch tog apped on srficta ger, 1 ofowed by Tef mpaciamen:
fromisopropyl| et Rer §4-8 -merhyiqiy2:4e oW nep oxg? : #40/() 1hgrisp
El enental Anallysis fo errj: % benzy /() : ] 68.93 ; 5.04 ;
6. 70- Found : 6 % b.,18 6. 62 [err Brr]. % %. 3H.S),
3.65(2H, s), 3.187(2H, b b 2”‘2‘14( rggmg, 28(2H¢ 5‘;;%§§Qggzlr 6)=4. éé)m
7.00(2H,t,J=7.18H2) . 7 6 7 24(5 bﬁnzyf 36-7. $3(1H 4,J=7. 2Hz)},
7.62(2H, d, J=8.]4Hz), 7 §9é[f gn = 7. 94( r gé? K%Ql 4 358,
1607, 1495, 1473, 103p y]1 aha&ofd-z 605 p rk| ng Exanpl e]5
2- (4- Ami nopherjyl)=Z-( dlfllwu Vl\ 4 7-1thdL0 o .
11 -proplonyl- 2,6-- N-butyl- 32 107-109
aminophenyl difluoro- carboxamide .
_ benzyl n
5 12 4-N’-methyl- | 2-chloro-6- N-isopropyl- 77 172-174
ureidophenyl | fluorobenzyl | carboxamide a
13 4-propionyl- | 2-chloro-6- N-isopropyl- 75 120-122
aminophenyl fluorocbenzyl | carboxamide
14 4-propionyl- | 2-chloro-6- | N-butyl- 40 105-107
aminophenyl | fluorobenzyl carboxamide _
15 4-acetyl- 2-fluoro- ' N-isopropyl- 83 184-186
aminophenyl benzyl carboxamide :
16 4« prop;onyl-_ 2,6- N-methyl-O- 74 amorphous
am;nophenyl difluoro- methylhydro- '
benzyl xamic acid
10 17 | 4-N’-methyl= | 2,6- B-methyl-N- 54 | 156-158
: ure;dophenyl difluoro- gyridyl)- (hydro-
benzyl car oxamido chlorlde)
18 A-propzonyl- 2,6- N-methyl-N- 85 148-150
' amxnophenyl | difluoro- (2-pyridyl)- (hydro-
benzyl carboxamxdo chlorlde)
19 4-N’-methyl- | 2,6- N-ethyl-N- 26 | 125-127
ureidophenyl | difiuoro- benzyl- (hydro-
benzyl carboxyamlde chlorzde)
15 Table 29

20 -

R
RSZ




I sobut yryl vie edksaes hy

| - N-benzyl am nonet hyl ) -4- 20
oxot hi eno[ 2, 3-b] pyridine To a sol ution oflﬁﬁe-conpound 2 produced in

PCT/JP95/00728

Wor ki ng Exanpl e 47 (0.25 g, O 415 mmol ) in nethanol (5 m) were added
dropwi se, under ice-cooling,::iron powder (0.093 gi.. “1.66 mml) and conc.
(0.8 mM). Aft SR oRe RO~ SH-at—tHO—t-h—
reacti on m xt irveExes fi IRt atled Rﬁzt h elir¥. Td the #¥|tratleyiss jaddegl. a
saturated aqu d.Non| bt an gf sodium hydrogendarbonate (] DLZ\F)T hiCR®) e
extracted with nmedohyl pRenghl jodotiend 302/8- x 3) .| N@etisqatd ned ext rjacs2-394
sol uti on was \Washed w th watler and drg ngS( ethyleambe-hg sol vgnt was
distilled of f {under riduced |pressur resi awers "thr gmat ogrlaphed o
silica gel togrvea patre yertow anorphous (02030, 86% . [ errf {300V
[err]: 1.58(6H d, 2.11(3H,s), 35 3.65(2H,s), 3.85(2H, br s),
4.17(2H, s), 6. 73(2H,d), 6.95(2H,t),

7.10-7. 26(5H 8*&£*{%2x§&%;gé?1ﬁ?rn 7.58(2H d), 8.27(1H 5). Working

Exanpl e 56 5- Ben%‘o@‘?nzpl(]Z'(GZ(ﬁ‘f

met hyl - N- benzyl agd
4- oxot hi eno[ 2, 3- b] pyr
(0.14 g, 0 23 nmol )

difdraraban

héhjr#4wuaxdﬁnﬂémm[dqahaqy&fldﬁne

‘di ne._The c

¢ dronesnd §

zyl) -4, drAjByere- {nd-methyl-

PRRLIE Rorkyra kit A IP! © °F

(3.93 g, 7.87 mmol) was dissolved in anhydrous
tetrahydrofuran (THF) under mild heating.
solution was added dropwise, while keeping at 0°C, a

To this

'solution of phenyl magnesium bromide in THF (1M, 15.7

ml, 15.7 mmol), over a period of 10 minutes.

15

- mixture was stirred for further one hour.

The

Thé reaction

mixture was partitioned between ethyl acetate (300 ml)

and water (50 ml).
extracted with ethyl acetate.

- The aqueous layer was again

layer was dried over magnesium sulfate, which was

20

concentrated under reduced pressure.

was chromatographed on silica gel to give yellow

The combined organic

The concentrate

crystals (3.00 g, 74%), which was recrystallized from
ethyl acetate - hexane; m.p.114-116°C.
Elemental Analysis for C2§H,8N20,,SF2.0.7HZQ:

25

Calcd.

Found

30

C(%)
63.56
63.83
'H-NMR (500MHz, CDCl,)
7.02(2H,t,J=8.1Hz), 7.
7.63(3H,m), 7.86(2H,d,J=7.5Hz), 7.99(1H,s),

H(%)
3.70
3.95

.
’
.
r

8.30(2H,d,J=8.7Hz).

IR (KBr): 3422, 3068, 1665, 1615, 1491, 1473, 1346,

-1
cm .

FAB-Mass m/z 517 (MH)".
Working Example 53

35

N($%)
5.29
5.08

.
14
-
7

§: 2.68(3H,s), 5.30(2H,s),

43(3H,t,J=7-2H2), 7-5

2-

853

HC

S



chloride (2.m). To the solution was added, with ice- cooli%%ﬁsrrgi
triethylami MP¥3#38 nl). After 10 : s_t'}ggi ng for a whil £CTHIEOYES

m xture was added propionyl chloride (0.021"m, 0.243 mmol ). The m xture
was then stirred for further 40 mnutes with ice- cooling [err]. The
reaction m xture was partitioned between nethylene chloride (25 m) and an
highly dilute 15 Sapredmg Soomt ithe ocbmpodhds pydduced Ci [Woxdting 1 nl ).
The aqueous | ayer. in : Lth ylg 0% 4 5 m). The
conbi ned organic Ei aygrl%gmgé-'m%éh‘ggﬁ\%‘matgh%% 55%%&%82@%’?%% Sgerélgde sol ution
and dried (MySO4)Praduced ia scerpangaswatbt pubstantiallyictheEame reduced

pressure to give grodrdldute abhdeseliBedasn’ REXKSha! Ekamshd rsp et hyl acetate

- isopropyl ether &) iYF yel | ow needl es (0.10 g, 65%, [err]. Elenental
Anal ysis fbr [err q@?% H( %) N(% 25 . Calcd.: 69.46 ; 5.14 ;
6.23 Found : 69.60 ; 5.18 ; 6.04 This conpougd was di ssolved in ethyl

~acetate, to which was added saturatggigol uti ol of giel in ether (an

equinolar to a little excess anount) toYgrve \r
were recrystallized fromisopropyl QQer
g, 61%, mp.218- [err]. Elenental aly

tals. 30 The crystals
g pal e yel | ow needl es (0.095

[err]: &%  H%N.  NNR

35 - -Qﬁ5Cd': 61.53 ; 5.43 ; 5.52 Found : §1.83 ; 5.33 ; 5.30
: : o R3¢
W.Ex.53 R¥?Z. | R : R3¢ RY | vield m.p.
Cpd.No. _ (2) {°C)
1 4-nitro- | N-methyl-N- | 2,6- iso- 10 236-238
phenyl benzyl- difluoro- | butyryl : (hydro-
_ -aminomethyl | benzyl - chloride)
15 2 | phenyl | N-methyl-N- | 2,6- iso- 52 204-205
{ benzyl- difluoro- . | butyryl
aminomethyl | .benzyl - _ _
3 bromine | methyl 2,6- benzoyl 87 229-230
' - difluoro- '
benzyl

Working Example 54

20 '2-(4-Aminophenyl )-5-benzoyl-7-(2,6-difluorobenzyl)-4,7-
dihydro-B-(N-methyl-N-benzylaminomethyl)-4-oxo-
thieno[2,3-b]pyridine o | _

To a mixture of the compound 1 produced in Working

Example 47 (0.30 g, 0.47 mmol) in ethyl alcohol (6 ml)

25 was added one drop of conc. HC1, which made the mixture
into a homogeneous solution, To the solution were
added dropwise iron powder (0.105 g, 2.0 mmol) and
conc. HCl (0.39 ml, 4.7 mmol). ‘After stirring for 5
.hours at room temperature, the réaction mixture was

30 filtrated with celite. To the filtrate was added a
small.volume of aqueous amonia, which was conéentrated
under reduced pressure. The concentrate was poured
into ice-water, which was neutralized with sodiuﬁ
hydrogencarbonate, followed by extraction with ethyl

35 acetate. The combined organic layer was washed with an



- 161 - H NVRVG UMY, DVEO- d6) 6: 1.11(3H, tJ=7.2Hz), 1.93(3HCI)IPIsN0728
2.35(2H,q, J=7.5Hz), 3.44(2Hs), 4.00(2H, s)T BB22H s), 7.11-7.25(6H, m,

7.43-7.72(10H,m, 7.79(2H d, J=7.5Hz), 8.40(1H,s), 10.03(1Hs). 5 | R
(KBr): 3422, 3068, 1603, 1502, 1473, 1035 [err]. FAB-Mass mz 662(NMH)[err].

Vor ki ng Exanpl e 57a§hébhbngoaiﬁﬂ‘ &REof£ LAP OsMASE 18100 UEeAd owedViK apg ikganml es |
54 and 55, conpounds t for i n_Table 3 ducedin” -
accordance wi'th su6§E§§t1a1| qfﬁ?%ﬂﬁﬂ@'ﬁ@@cé&ﬁFéélﬁg ngcﬁP 2% FedwRR%i ng
Exanpl es 56 and 23prédsuzé. anﬂh88re§£@&é‘ﬁﬁs[dﬁfdmatograﬂﬁ%d-ohesﬁhLEa
vork i, Exam) © 58 1bREDlbidal g S LB PRI S B (e
The conpound 9 pro@chdVEnyvleWnQEEthple0534jg} 84%),( m.»1136-32685Cmmol )
was dissolved in aph¥fleAd8] Analysis for CsgH,sN,0,SF,.L1/2H,0:
| o C(%) H(%)  N(%)
Calcd.: 68.93 ; 5.04 ; 6.70
Found : 68.71 ; 5.18 ; 6.62
10 'H-NMR (300MHz, CDCl,) §: 2.13(3H,s), 3.65(2H,s),
3.87(2H,br s), 4.14(2H,s), 5.28(2H,s), |
6.74(2H,d,J=8.7Hz), 7.00(2H,t,J=7.8Hz), 7.16-
'7.24(5H,m), 7.36-7.46(3H,m), 7.53(1H,t,J=7.2Hz),
7.62(2H,d,J=8.4Hz), 7.89(2H,d,J=7.2Hz), 7.94(1H,s).
15 IR (KBr): 3358, 1607, 1495, 1473, 1035 cm’’
FAB-Mass m/z 606 (MH)".
Working Example 55
2—(4-Aminophgny1)-7-(2,6-difluorobenzyl)-4,7-dihydro-5-
isobutyryl-3-(N-methyi-N-benzylaminomethyl)-4-
20 oxothieno[2,3-b]pyridine

To a solution of the compound 2 produced in
Working Example 47 (0.25 g, 0.415 mmol) in methanol (5
ml) were added dropwise, under ice-cooling, iron powder
(0.093 g, 1.66 mmol) and conc. HCl (0.8 ml). After
25 stirring for one hour at room temperature, the reaction
' mixture was filtrated with celite; To the filtrate was
added a saturated agueous solution of sodium
hydrogencarbonate (10 ml), which was extracted with
methylene chloride (30 ml x 3). The combined extract
30 solution was washed with water and dried (MgSO,), then
the solvent was distilled off under reduced pressure.
The residue was chromatographed on silica gel to give a
pale yellow amorphous (0.203 g, 86%).
'H-NMR (300MHz, CDCl,) &: 1.18(6H,d), 2.11(3H,s),
35 3.65(24,s), 3.85(2H,br s), 4.17(2H,s), 4.18(1H,m),
' 5.25(2H,s), 6.73(2H,d), 6.95(2H,t), 7.10-7.26(5H,m),



t et rahydrof uran 6THF) (30 M) with warmng. To the solution was added

dr opwi se, 840%e-cooling [err], a sol ufdg@n. of phenyl neRFEERHAI7EE oni de
in THF (1M 6.18 ml, 6.2 mbl), over a period of 10 minutes. After 15
stirring for one hour under ice- cooling, the reaction m xture was
partitioned bet ween ethyl acetate (100 nl) and HO (0.5N, 100 m). The -
organi c | ayer \/\&S‘lagmmy\asheﬁi WH.h:i)a, saa.tzyr(alnﬁ(#)aqueous sodi um chl ori de

solution (100 ng, gyer was dried 20 [err], then the

sol vent was dlst|f¥l@8&?# ﬁ%dﬁr reduced pressure . The resrdue was

chr omat ogr aphed® oBeRFPY ka7 ed &t if qnﬁﬂidrﬁsﬂaﬁéh¥§r903g(N519©

{Ol I j)weg by reqn?fsmﬁilnzwén émmr}gm ? @prptiaﬁ?uaﬁmek‘h icrgedl es,
err ene or Ierr

66. 70 ; g 42 ; g '@% ﬁﬁﬁé%%ﬂ} 6.42 H NVR (300MHz, [err]:

0 2.17(3H,s), 3.61(2HBhe cmnpound mesxtmeds):,n No3kidy, Example352H(0, V48, 1Hz) ,

5H, { J= 6 9HZ
; ég( 1L 5)5( A 2(|7_| %’95@ %mdxgscﬁ%u" 8%2 lilaxs ﬁe@ﬁ{rgﬁg ).

3430, 1663, 161‘1 laxide (2 9134‘%9 %%ﬂtmﬂemsédﬁﬁére‘ss% ‘E%‘rr]
cooling (0°C), triethylamine (0.038 ml). After

10 stirring for a while, to the mixture was added
propionyl chloride (0.021 ml, 0.243 mmol). The mixture
was then stirred for further 40 minutes with ice-
cooling (0°C). The reaction mixture was;partitiohed'
between methylene chloride (25 ml)'and an highly dilute

15 aqueous solution of sodium hydrogencarbonate (1 ml).
The aqueous layer was again extracted with methylene
chloride (25 ml). The combined organic layer was
washed with an aqueous sodium chloride solution and
dried (MgSO;), then the solvent was distilled off under

20 reduced pressure to give a solid. The solid was
recrystallized from ethyl acetate - isopfopyl ether to

give yellow needles (0.10 g, 65%), m.p.226-228°C.
Elemental Analysis for C;yH;;N;0,SF,.0.7H,0:
C(%) H(%) N(%)
25 - calcd.: 69.46 ; . 5.14 ; 6.23
Found : 69.60 ; 5.18 ; 6.04
‘This compound was dissolved in ethyl acetate, to
which was added saturated solution of HCl in ether (an
equimolar to a little excess amount) to give crystals. .

30 The'crystals were recrystallized from isopropyl ether
to give pale yellow needles (0.095 g, 61%), m.p.218-
220°cC.

Elemental Analysis for C,,H;,N,O,SFZ HCl.3. SHZO.
C(%) H(%) N(%)

35 calcd.: 61.53 ; 5.43 ; 5.52

Found : 61.83 ; 5.33 ;



Wor ki ng Exaig) 3284055 Starting fromthe conpounds pég/Posiigshsl o
produced in Wrking Exanple 51, conpounds &t forth in Table 32 were

produced in accordance substantial'ly the same procedure as described in
Wor ki ng Exanpl e 58. This nethod is an alternative.nethod of producing the

10 conpound Crj _in i ng. Exanpl es 56 and 57. Table 32 [err}
Wor ki ng Exanpl e gbq@§?4ﬁﬁﬁﬂﬂ%bh£%§bT322E%igfﬁiﬁt%ﬁkﬁﬂifff( Fﬂkuorobgn;y!)-
3- pgenyl -ﬁ-(Nnenhskfmbsng_y?mmﬂmm&»iﬂﬂz@m[sﬁﬁgxzﬁos)i 4.00 zgzg) fi nle)
- 164 - The conpgu ucerh i & g, O. nmo
was di ssol ved ingéF%g%%Fggigf' ,{a%ggﬁ#gﬁ’ﬁggqugéégigggpg?radiun}carbon
(15 ng). The mi x¥uf &(Bed Tt 7 & ¥Wr1IB sHoudd - 88 (AHem 5 :
t enper at use underrajRBsphe3zdz2 pr €16038 Ansp2poaphgne108shyfrogen. The
{KBEP PrIce8y / 02Rhgr, € 1085 hyAlr h

reaction mxture_yas filtrated wth.elite, and the filtrate was
concentrated undE F%ﬁﬁ%éﬁfﬁréh%Xﬁéi *The concentrate was chronmat ographed on
silica gel to giwerkiyglEgampleyssalline anorphous 10 (0.046 g, 32%.

Lerr] (300N, Terr]: o2a 0oLt flom il (Rlgthundk B6AHCRL Th wdekhgh )
| o Examples 54 and 55, compounds set forth in Table 31

10 were produced in accordance with éubstantially the same
procedures as described in Working Examples 56 and 23,
24, 27 and 38.

Table 31
['O 0
15 CHy-N-CH; g3
|
RS
' |
R3s
W.Ex.57 ‘R32 R R¥’ Yield | m.p. m.p. (°C)
20 | cpd.No. (2) (°C) (BCL salt)
1 4-(N’'-methyl- 2,6~ benzoyl 68 238-240 230-231
| ureidophenyl) difluoro- .
: benzyl
2 4-propionyl- 2,6- iso- © 64 201-204 207-214
) aminophenyl difluoro- | butyryl '
benzyl
3 4-(N'-methyl- 2,6- iso- " 55 207-210 222-226
ureidophenyl) difluoro- | butyryl
benzyl
4 4-ethane- 2,6- benzoyl 49 - 185-187
sulfonamido- difluoro-
_phenyl benzyl
25 5 | 4-isobutyryl- | 2,6- benzoyl 79 - 216-218
: aminophenyl difluoro-
benzyl
6 | 4-(N*,N'- 2,6- benzoyl 73 - 180-183
: dimethyl- diflucro-
ureidophenyl) benzyl
7 4-(N’- 2,6- benzoyl 65 | 245-247 -
isopropyl- difiuoro- :
ureidophenyl) benzyl
8 4-pyrrolidine- | 2,6- benzoyl 65 - 176-178
carbox- difluoro-
amidephenyl benzyl




6. 69(2H,d,J=8. 7 , 7.05-7.56(16H, m. FAB-Mass mz 577(VH) r ki ng
Exanpl e 61 sllzi’ﬂéetyl am nophenyl ) -2, 4( 1H;3k) =di oxo- 1-( 2- g&‘lmsmoﬁ%"

quorobenzyI) 5- (N- et hyl - N—benzylanlnonethyl) 3-
phenyl t hi eno[ 2, 3-d] pyri mi di ne The conpound produced in Wrking Exanple 60
(0.63 20 g, 0.11 nmmol) was di ssol ved |n .anhydrous pyridine (5. m), “to
whi ch was ag %e'%x i c anpygdri de (0. Gbs m , | 0. b7 nmblglel(]'re Mxtuf . Pagec)
stirred for NoE s| at room t enpgrat ure. T1e react ijon«m Xt Uf&,Wab (acL salr)
concentrated unger d pressyre, The conceninafe s |25 :
_partitioned|bet \gveen st,g‘n_e chl Q{,_ QI.Q,,&,BO n%?zagl a Z}gttrat ed aqu%%zdéu
sodi um chl or]i de sol Jhtmn:yelo m ) .| bBheylaquegus | ayel was ggai n exfracted
wi th met hyl gne chl of Fg ﬁb‘”ﬁf‘?’ The' conbi med organni c layjer was fried ove
magnesi um sy-Fet-es S—COT cm ratedyTTdeT { TeduTedpresSSur .
The concent rjat elowas| éhi aphed pn sili gﬁ fo Y v4 a col of | 83 183 i d
(0.01 g, 15%). I—LNN?”(‘W Tedr ﬂenz‘;"‘de( ] E‘?‘ 2J19(3H|s), 3.5f(2H,s),
3.90(2H,s), & ouk4n S, 7. oS CIoH, 5), /. 70(2H 4, J=8. 4FZ). 35
Wor ki ng Exanpl e 62 4, 7-Di hydro-7-(2-fl uorobenzyl)- 2 (4- hydroxyphenyl ) - 3-
-165- nethyl - 4- FRFMEH ALY B i di ne- 5- car aboxyl i ¢ acid -

' 5-Benzoyl-7-(2,6~difluorobenzyl)-4,7-dihydro-3-(N-

methyl-N-benzylaminomethyl)-2- (4-nitrophenyl)-4-

oxothieno{2,3-b]lpyridine
The compound 9 produced in Working Example 51 .
1c | (1.91 g, 3.09 mmol) was dissolved in anhydrous ‘
tetrahydrofuran (THF) (30 ml) with warming. To the
solution was added dropwise, under ice-cooling (0°C), a
solution of phenyl magnesium bromide in THF (1M, 6.18
ml, 6.2 mmol), over a period of 10 minutes. After
15 . stirring for one hour under ice-cooling, the reaction
' ‘mixture was partitioned between ethyl acetate (100 ml)
and HC1 (0. SN, 100 ml). The organic layer was again
washed with a saturated aqueous sodium chloride
solution (100 mlj The'orgénic layer was dried
20 (MgS0,), then the solvent was distilled off under
reduced pressure. The res;due was chromatographed on
silica gel to give yellow crystals (1.00 g, 51%),
followed by recrYstallization from isopropyl ether to
give yellow needles, m.p.197- 199°C.
25 . ' Elemental Analysis for C“Hz,N;ObSFz.O 7H20.
C(%) H(%) N(%)
Calcd.: 66.70 ; 4.42 ; 6.48
Found : 66.59 ; 4.48 ; 6.42
'H-NMR (300MHz, CDCl;) 8: 2.17(3H,s), 3. 61(2H s),
30 4.16(2H,s), 5.30(2H,s), 7.03(2H,t,J=8.1Hz), 7.19-
7.25(5H,m), 7.40-7.47(3H,m), 7.56(1H,t,J=7. 5Hz),
7.88(2H,d,J=6.9Hz), 7.96(1H,s), 8.10(2H,d,J=8.7Hz),



et hyl ester Wosn2s@bution of the conmpound No. 3 produced in Yeflspssosanpl e
65 (1.30 g, 2.70 mml) in 5 tetrahydrot@Bane (80 nl) was added 1M
sol-ution of hydrogen chloride in ether (81 m, 81 nml) with ice- cooling.
After stirring at roomtenperature for 60 hours, the reaction m xture was
concentrated underg . L @S . The resulting residue was 10
partitioned betmegkzggﬁ§$gé§e?é?§521oo-n1) and sat urated aqueous sodi um

chl oride sol uti on IRdK#I) : 3Ad0rhaA63qudbLd, | 298, Wek7 Bxt¥HA,eB58 cm &t hyl
acetate (50 m). Fap-sashi pgd ggggﬂh§+1ayer was dried over [err], followed
by distilling off the solvent under feduced 15 pressure. The

resul ting r esi duaWoLing %&§mPé8r§§tallized fromethyl acetate-ethanol to

give yell 08 needl es (0s8arging9fromntRe ESmpdundd IEY &nd\NF prouuken [err]
X 19 Found_ : 65.46 ; -

0 0 . . Cal cd.: _65.62 63 - " 3. -
2.( 6/% ; g(eg HN::I/(&’/‘% ?%%ﬁh?? Fﬁ?ﬁ"f’?eﬁgg(%‘?{,"?ﬁ’%’iﬂﬁ L) ,fsqf-'tgh(’-;“l-l,T&P}§73@Hz)',

5.52(2H,s), 6.84(¥8re produceyl ill. 20cTrdSnce] sybsBabi(alHys thed samelH, s) . 25

| R(CKBr): 3856, 17 8 14 ' - Mags, .0l Z
43g(h+3[err] Vbrk?%océgg¥elé§6§e§$§19eé ;§3Wogf¥§§[§§!ﬂpléﬁg%. %%1@1
4, 7-Di hydro- 7- ( 2- f“PgBP bggzwl) ajtemnatiye,@eHed 9L producing the

(N- et hyl -10 benzy campoandshgegedibedt th ewetRig Bfhmples 56 and 57.

b] pyri di ne-5-car ahggyki §oaci d ethyl ester o

R3!

15 R32

| w.Ex.59 R} : R3? : R3¢ R Yield
20 Cpd.No. - %g) ' ?;g.
. (HCL salt)
1 N-methyl- | 4-propionyl- | 2,6- iso- - 29 207-214
N-benzyl- | amino-phenyl | difluoro- | butyryl
amino- : benzyl
methyl
2 N-methyl- | 4-(N’- 2,6- iso- 30 222-226
N-benzyl- | methyl- difluoro- | butyryl '
amino- ureido- benzyl
methyl phenyl)
3 N-methyl- | 4-propionyl- 2,6- benzoyl 45 218-220
N-benzyl- | amino-phenyl | difluoro-
amino- benzyl
methyl '
4 N-methyl- | 4-(N’- _ 2,6- benzoyl 34 230-232
N-benzyl- | methyl- difluoro- d '
amino- ureido- benzyl
methyl phenyl)

25

Wbrking'Example 60 _ _ :
6~ (4-Aminophenyl)-2,4(1H, 3H)-dioxo-1-(2-fluorocbenzyl)-
. 3-phenyl-5-(N-methyl-N-benzylaminomethyl)thieno[2, 3-
30 d]pyrimidine | '



Enpl oyi ng the conpound No. 26 produced in Wrking Exanple 7 (0.26 g, O.46 |

mol ), N n*85zy| ani ne (0.072 i, O. 5§ qmol ) and PCT/JP95/00728
N- et hyl-di i sopropyl am ne (0.12 m, O. 69 rrm)l) ‘as a starting material, in
accordance 35 with substantia_lly t he sane manner -as described in

Wor ki ng Exanple 8, a yell ow anorphous was produced 166 (0.24 g).. To the -
solution of this anorﬂptmmnipumt&&n@lroﬁﬁc&ﬁ) inawoeRing i&hﬁyﬂéwﬂ” oric acid

Feact] on mot ur QUi Sodh 24T ety 4R, HABREAGL' fn' Shndndt LRy pf). 11

reaction m xture Was 4N7e
then stirred at ¥dhicdhas, ﬁﬂ%df d0% pajdgdium-garbon tb&cﬂl@bn he ur e was

added a wat er ccnm;aduﬁ&gva@diydﬁdyeeﬁrzaanabe 81h8drs: ad 2rfommo! ), fol | oved
by extractiion with eth acet: é The conbj ned opgﬁnlc ayer.

was dried over [FFHe Y rl g\%@‘& eﬁn" tPFPFﬁ‘Qr%f-T-nt% eXthder
reduced pressuref hmqgﬁul t iThe mcatuenv\mixthrenﬁas’gfﬁ:ptwdtém with ca gel
to give a col ourd@ss (fc){ n@t:ia% Q li%é‘}:e ;Q égﬁQLH{:i-Qﬂ?&fu dgjﬂérl.s nf)éc{lﬁ!er}l

ethanol (3 m) was a an u lon o rogen chlori etner (0.35
nm, 15 0 3PLRARAY Gy t t?hiecSPé’GGF‘Fﬁ'QteaWGstﬁ€ﬁ°’!‘%‘é°91¢§@h§% Qs stirred

with ice-cooli ngﬁldrcal@er et @ive Bhgeldoet testaklinhe wnt rated
under refidrwed pr tt}%f rnesul ting residue was recrystallized from ether

to give a vvhltelpo g, total yield 41% as a
HoNMR (300MHz, CDCl;) &: 2.05(3H,s), 3.57(2H,s),

3.81(2H,br s), 3.89(2H,s), 5.29(2H,s),
6.69(2H,d,J=8.7Hz), 7.05-7.56(16H,m).
FAB-Mass m/z 577 (MH)" |
15 Working Example 61
' 6-(4-Acetylaminophenyl)-2,4(1H, 3H) -dioxo-1~(2-
fluorobenzyl)-5-(N-methyl-N-benzylaminomethyl)-3-
phenylthieno(2,3-d)pyrimidine
- The compound produced in Worklng Example 60 (0.63
20 g, 0.11 mmol) was dissolved in anhydrous pyridine (5
ml), to which was added acetic anhydride (0.01 ml, 0.11
mmol). The mixture was stirred for 2 hours at room
temperature. The reactlon mlxture was concentrated
under reduced pressure. The concentrate was
25 partitioned between methylene chloride (30 ml) and a
saturated aqueous sodium chloride solution (10 ml).
The agueous layér'was again extracted with methylene
chloride'(30 ml). The combined organic layer was dried
over magnesium sulfate, which was concentrated under
30 reduced pressure. The concentrate was chromatdgraphedi
~ on silica gel to give a colorless solid (0.01 g, 15%).
'H-NMR (300MHz, CDCl;) &: 2.06(3H,s), 2.19(3H,s),
3. 57(2H s), 3. 90(2H S), 5.30(2H,s), 7.04- 7 57(16H s),
7.70(2H,d,J=8.4Hz).
35 Worklng Example 62
4 7-Dihydro-7-(2- fluorobenzyl) -2~ (4-hydroxyphenyl) -3-



20 hydrwolvsagdode, mp. [err] Elenental Analysis for [er&krﬁh%%wns H( %
N(% Calcd.: 61.98 ; 5.36; 4.52 Found=-:1&3.99 ; 5.23 ; 4.55

[err] (300MHz, [err]: 1.39(3H t,J=7.1Hz), 2. 53(3H,.br. s), 4.09(2H,br s),
4.38(2H, q,J=7.1Hz), 4.39(2H, br s) 5.46(2H,s), 7.05(2H,d,J 8 5Hz), 7.13-

Z4gé(ééH m ., [er%F%ﬁﬁzlﬁréﬂgggééﬂ?gﬁ i bf&é@idfﬁgﬁg-égﬁz oXy gg a%?gS 1504,
2- (4- n- But oxyphe®¥hylaesterhydro- 7- (2-f1 uor obenzyl ) - 3-

o e " i o fr LZ Qob]ag!éﬁ%dtBSnﬁofaEﬁﬁoév%ﬂrl ﬁ’?&a%#?’gga%gasgﬁ 0. 686
0O a solution o u g,
ol ) in DMVF (10%AF f‘ cBxanp1 §689 ?id%édgso%n'{ﬂn IR d@ (30 g, 0. 75 mmol )

with ice- 5cooli ngetaadydheﬁurhnen(ao un]a) \Weess satdderdadmtsdmwrbheamggat ur Ie) for
h . To th i d o
and ther hgd§Bth 9Hl$@§d€ ﬁﬁqe ure 4or 5 03% %ﬁg%réﬁstlon

and then stirred enper ours.
m xture was concERPLAREd uhfEer,stireingratsteam tEmperetigec fous60

partitioned betwhaelrs}hyheagsiét ok IRxtlde Ak Tottidhtateqaangays sodium
chloride SO|Ut|0n Suceg1%ressure The resulting residue was
10 partitioned between ethyl acetate (100 ml) and
saturated aqueous sodium chloride solution (50 ml), and
then aqueous layer was extracted with ethyl acetate (50
ml). The combined organic layer was dried over Na,SO,,
followed by distilling off the solvent under reduced
15 pressure. The resulting residual solid was
recrystallized from ethyl acetate-ethanol to glve
yellow needles (0.81 g, 69%), m.p. 225-227°C.
Elemental Ana_.'lyéis for CZ4H20NOASF-0.1H20:
C(%)  H(%) N(%)
20 Caled.: 65.62 ; 4.63 ; 3.19
Found : 65.46 ; 4.65 ; 3.33
'H-NMR (300MHz, CDCl;) 6: 1.30(3H,t,J=7.0Hz),
4. 24(2H,q,J-7 OHz), 5. 52(2H,s), 6.84(2H,d,J=8.4Hz),
7.20-7.46(6H,m), B8.65(1H,s), 9.75(1H,s). '
25 IR(KBr): 3856, 1711, 1611, 1589, 1510, 1493, 1448 cm
FAB-Mass m/z 438(MH)"
Working Example 63
4,7-Dihydro-7-(2-fluorobenzyl)-2- (4—hydroxyphenyl) -3-
(N-methyl-N-benzylaminomethyl)~-4~oxothieno[2,3-
30 b]pyridine-5-caraboxylic acid ethyl ester |

Employing the compound No. 26 produced in Working
Example 7 (0.26 g, 0.46 mmol),_N-methylbenzylamine
(0.072 ml1, 0.56 mmol) and N-ethyldiisopropylaminé (0.12
ml, 0.69 mmol) as a starting material, in accordance
35 . with substantially the same manner as described in
Working Example 8, a yellow amorphous was produced



then the aqueous | ayer was extracted with et hyI acetate 10 . (50 m)

The conbi nSMO8 2P c | ayer was dried over

fol | owed bYCEHIRISOIMS ng of f

“the sol vent under reduced pressure. The re]sﬁtl ng residual solid was
i zed fromethyl acetate-n-hexane to give colourless crystals
(0.33 g, 97%, mp. [err]. 15 El enental Analysis for [err] C(%
H( % N(% Cal gd .24 67) 64 To Xk solukibh RRthis @fo2phous. 68 ethgn@.'ﬁ

recrystall

FAB- Mass m z 494
7 produced in W

ﬁ”*'hlg?es’(%w%y%& A ol agu A Rb: & $PBBlced |n

Wor ki ng Exanpl e &8¢ then stinred iaty mnemm:&,raltnreccfordanheumsth To .

substantial ly t s | arrpl e
19, the cpnpoung?m%ﬁgﬁ’gl%% \)\%Erse agrd 0&32'? 'h??gg}:ﬂlwfig ?QLEX

168 - [ert] Workf

5- Benzoyl -

10

1%

20

25

30

35

m y@nd then stirred at room temperature for

7- (2, 619 idwrs obelw Whe 4eactiivndimixtupé Wasl@dded a water
et hyl am nocar aboégm}}ﬂﬁg ?sc‘d}lﬂ?tﬂ}}@af%onate (1_.01 g, 12.0 mmol),
followed by extraction with ethyl acetate (30 ml x 3).
The combined organic leyer was dried over Nazso“

followed by dlstilllng off the solvent under reduced

pressure The result:.ng residue was chromatographed on

silica gel to give a colourless “oil (0. ]__._5 g, 58%). To
a solution of this oil in ethanol (3 ml) was added an
1M solution of hydrogen chlor:.de in ether (0.35 ml,

0.35 mmol) with J.ce-coollng, and then the mixture was

stirred with J.ce—cool.mg for 10 m:.nutes The reaction

mixture was concentrated under’ reduced pressure, the
resulting residue was recrystalllzed from ether to give
a white powder (0. 116 g, total yield 41%) as a
hydrochloride, m.p. 231- 235°C.

Elemental Analysis for C32H29N20,,SF HCl 1 5H20°

C(%) H(%)
Calcd.: 61.98 ; 5.36
Found : 61.99 ; 5.23
'H-NMR (300MHz, CDCl,)

N(%)
4.52
4.55
§: 1.39(3H,t, J=7. 1Hz),

-
14
-
’

2.53(3H,br s), 4.09(2H,br s), 4.38(2H,q,J=7.1Hz),
4.39(2H,br s), 5.46(2H,s), 7. 05(2H d,J=8.5Hz), 7.13-
7.51(11H,m), 8.57(1H,s). -

-1
cm .

Working Example 64

IR(KBr): 3422, 2988, 1719, 1695, 1605, 1543, 1504, 1458

2-(4-n-Butoxyphenyl)-4,7- d1hydro-7 (2- fluorobenzyl) -3-
methyl- 4-oxoth.1.eno[2 3~ b]pyr:.dlne-s-caraboxyllc acid

ethyl ester

To a solution of the compound produced in Worklng
Example 62 (0.30 g, 0.686 mmol) in DMF (10 ml) was



benzyl am nonwolegl23408- oxot hi eno[ 2, 3- b] pyri di ne A sol ution of pbegpssmemgnd
No. 3 produced in Wrking Exanple 47 (0.15 3670-226 mml) in ethanol (3 m)
“and THF (3 nml) was treated wi th an 1N aqueous 15 sodi um hydr oxi de
solution (1.2 m, 1.2 mol ) to give a carboxylic acid derivative. To a

solution of this r i NGy CAf i ind_derivative ip THE (5 m) were -
added tri et hyl am néeﬁi%éi_. (?3’3’1531?'{ i'&%c}d%ng?? 'é‘ﬁd Péz%tﬂ'??igh'l"g?lbf’cﬁ%te Wi th
i ce-cooling in an GAMdNEhedOdthen the miktnogewas gptirren atheroumt ure was |
stirred with ice- (caQldigdr@ o3 chaUhoRd aior PRI 4 HWad Ygadyd hal f
one hour. To this sqluytion was adgeg 70% aqueous et hy ah?%e SO pf%on 0. 16
m, 2.48 mol) dr SFRETLiiatiede(0odfi e, 1afd TReH) « HRNG then Stigrest iatr ed
with ice- % ooy iteperatitenifont @5 hodrat rDhen eaPEic Wiisctule 2
hours. The reacti ' artitio turgt ed_aqgueous
sodi um chl ori de so %ﬁw&%%eaaﬁhhékhgggggg{l\Qﬁg&f%b"s% ), hdS % he
‘aqueous | ayer was “B& PAGEF igned bekypeacethrd acetate . (1M: mlontsinded 3C
or ganl c IOIayeEI was ﬁﬂﬁ@t@%hqh%hlk, sBthﬁV\_@ngi‘idé Sééi\lﬁﬂ?l qfgo :11:{1 Sanyent
under reduced pressure. e resul ting_residue was_ chro ogr.aphed ‘on
silica gel to gi v} e &he F&“FSWsah'ﬁygﬁoﬁgs(ﬁ’.‘Bﬁgcﬁ?géé’g}% e%'duyﬁ. &GS AtEn of
thi s amor pHbus in (P mli)ene Thiel gombiéned aryanic - Ifger wess ativied! avekM
sol ution of hydroggnse)) ¥d1d@wed B distilling off the solvent under
reduced pressure. The resﬁlting residual solid was
recrystallized from ethyl acetate-n-hexane to give
colourless crystals (0.33 g, 97%), m.p. 119-121°C.
15 Elemental Analysis for C,H,NO,SF:0.2H,0:
C(%) H(%) N(%)
Calcd.: 67.64 ; 5.76 ; 2.82
Found : 67.36 ; 5.69 ; 2.68
FAB-Mass m/z 494 (MH)®
20 Working Example 65
Employing the compound No. 7 produced in Working
Example 3 as well as the compound No. 3 produced in
Working Example 53, as the starting materials, in
accordance with substantially the same procedure as

25 described in Working Example 19, the compounds shown in
Table 33 were produced.
Table 33
' 0

Cli, R37
30 | .
Raz

|
R36



(0.29 m, 0.29 Mol ) with ice-cooling, and then the m xture was stirred
wi th ice-coWPi%g849%r 10 nmi nutes. The reactggg m xture was c8aTEPasoaT2ed

under reduced 5 pressure to give a re ue, which was crystallized
from met hyl ene chl ori de-ethyl acetate-ether to glve pal e yel | ow powder

(0.088 g, total yield 569 as a hydrochloride, mp. [err] Elenental

Anal ysis for [erf C T 8AZ20_,,10 (T W ) oY
Calcd.: 64.11 ;.5J‘gg,§"-55= 75 Folind : 63 83 B 90 ;| 5. 88 [efrtistqomme;
[err] [free am NEg| [errj 8'(-3'F1 =7 AI-IL 2" J_o\orl b a),
3.49-3.58(2H,nm,{151 g 12'-H°br s) Z‘Zfl!g("ZH br gdhosyeo 2H6%) | 188-190
6. 23(1H, br s), 6{99-7. Oﬂ(ﬁ%b _ﬁ}hgn;ﬂ B LH m,
7.83-7.97(7H, m . | T R(CKBr)[[ or1 d¢g . 3004 . 1655, Jo3U, 100D,
1543, 1508, 1497| 1473 [|ef g %E,,,,ﬁghem @;@E&om rwb[esr r§% Whriding?3
Exanpl e 6 Enpl oyTng The pound NOS.[ 3 and & Ted 11T ' -

4_7 as th8 startfng _terﬁe &nggnﬁcco.rﬁgﬁ; “I“? x1;1‘t_1|

procedure as 25 geqertoed 11T Vor /g 2 = n

. - e - t - 171-17
in Table 34 were| pr dﬁucedéarhonyl_phenyger?x oxy garggzyl 1-172

Working Example 66
- 5-Benzoyl-7- (2, 6-d1fluorobenzyl)-4 7-d1hydro-2 (4-N-

10 ethylamlnocaraboxyphenyl) 3-(N-methyl-N-

benzylamlnomethyl)-4-oxoth1eno[2 3-blpyridine

A solution of the compound No. 3 produced in
Working Example 47 (0 15 g, 0. 226 mmol) in ethanol (3
ml) and THF (3 ml) was treated w1th,an 1N aqueous

15 . sodium hydroxide'solution (1.2.m1) 1.2 mmol) to give a
carboxylic acid derivative. To a solution'oflthis
resulting carboxylic acid derivativelin THF (5 ml) were
added triethylamine (0 084 ml, 0.60 mmol) and isobutyl
chloroformate with lce-coollng in an atmosphere of.

20 ‘nitrogen, and then the mlxture was stlrred with ice-
cooling'for one hour and at room temperature for and
half one hour. To this solution was added 70% aqueous
ethyl amine solution (0.16 ml, 2.48 mmol) dropwise with
ice-cooling, and then the mixture was stirred with ice-

2% cooling for 30 minutes and at room temperature for 2
hours. The reaction mixture was partitioned between a
saturated aqueous sodium chloride solution (50 ml) and .
ethyl acetate (50 ml), and then the aqueous layer was

'extracted with ethyl acetate (50 ml). The oombined

3C organic layer was dried over Na,sO,, followed by
distilling off the solvent under reduced pressure. The
resulting residue was chromatographed on silica gel to
give a pale yellow'amorphous (0.095 g, 63%). To a
solution of this amorphous in methylene chloride (4 ml)



- 170- [ err] wbssoismg Exanpl e 68 PCT/IP95/00728

4, 7- Di hydr o- 5- et hoxynet hyl - 7-(2-11 u<3rober’|‘z§'~|6)9 Z-(4-

net hoxyphenyl ) - 3- (N- net hyl - N- benzyl ami nonet hyl )-4- 10

oxot hi eno[ 2, 8- b] pyri di ne hydrochl oride To a solution of the corrpound No. 2
produced in \WrKipgs Bfdad @M %o&%tqon oé3ﬁy6¥8hén'8hi‘8 erGO%!.? diffle > ™M)

was added sodi um hac/‘drl de (1 in af,at nos nitrogen

with ice-cooling,¢ 'E?rTgU molt)hé”'mt‘ﬁf’écﬂﬁélggrr?%ﬂ then the for 30
m nutes. To thi snikeute enamstamimﬁ etity 1Icédbdel§.ﬁg088rn10 Wirttesol ),

and then all owed t n

tenperature for Z'hﬁours t%:.or[ qng'qirtéla %% #1021 Gre a’ﬁ%é%r l(g?@#c?cgdl de
(0.038 m ,520  pressipse mﬁalgwm@ mndyﬁufrwbdchowagmwglhw tfrom
reaction m xture p@shykiad ﬁliﬁtlldfeaJeQ@'ly@QHe@BStéUEEHéH%G hgDyé dea 50! Ut i on,

and then the m xtu itio bét ween_ et h ate" (30 mM) and a
sat ur at ed aqueousy%“g](ﬁ c&‘{?d:r &[%g Ss| GPF8H Yéé'l"ﬂi §§£’I'h%saﬁueous | ayer 25
was extracted w tlkydatdf:;hlmataa,tm p.T&6ed60I°Bed organic |ayers were dried

over [err] fo”o"‘ﬁ'gelﬁalnéglsghl Offod Ia:e}%% ﬁ%cgegg gﬁqyped pressure.

The resulting residue was ograp hed’ to’give a white
solid (0.80 g, 37%. To @(s’dl ut i & ¥Jf tth(%éolld

Calcd.: 64.11 ; 5.19 ; 5.75
Found : 63.88 ; 4.90 ; 5.59
'H-NMR (300MHz, CDCl,) [free amine) §:
1.28(3H,t,J=7.2Hz), 2.13(3H,br s), 3.49-3.58(2H,m),
15 3.62(2H,br s), 4.16(2H,br s), 5.30(2H,s), 6.23(1H,br
~ 8), 6.99-7.05(2H,m), 7.17-7. 26(5H,m), 7.39-7.58(4H,m),
7.83-7. 97(7H,m)
IR(KBr) [hydrochloride]: 3386, 3064, 1655, 1630, 1605,
1543, 1508, 1497, 1473 cm’. '
20 FAB-Mass m/z 662(MH)"
-Working Example 67
Employing the compound Nos. 3 and 4 produced in
Working Example 47, as the starting materials, in
accordance with substantially the same procedure as

25 described in Working Example 66, the compounds shown in
Table 34 were produced.
Table 34
0
R3! R37

30
R32

R3¢



171 - in nethylene chI oride (4 M) was added an 1M sol utlon of hydrogen
chloride i W@¥MR8#05 0.2 nl, 0.2 mvl) with j££-cooling, and R ?Pésmxture
was stirred with ice- cooling for 10 mnutes. The reaction mxture was 5
concentrated under reduced pressure to give a residue, which was
crystallized fromnethyl ene chloride-ethyl acetate-ether to gi.ve white

powder (-0. 058 Ny gL OCH or | n1p [ I engpt al $1S r
" [err] 10 . ’ % | %Q 9 P’%al cd : . 82 %%3% é‘iﬁ%
Found : 66.01 ; : 4.62 [err] (300 , [err]:{1. 28(3H )kﬂ#orlde)
2.15(3H,br s){__2.86(2H br s) 1.3 63(2H. g J=7 QHz)} 15, : \34 e) c)
4.21(2H, br s)| 4.57( H_g)u-'.sﬁ.(n&l:h _Ns) | etn@8~7. po{s1a " B Vags-1mszc
557( VH) Wor kijng Exampldiesigyl- benzylfu ) :arggz;l gﬁnzygtd@ : |
5- Benzyl oxymegt hyl - &ﬁg o #i9me iy bbenzyl ) -p-(4- 20
Eeéhoxﬁfhenél EB-fN—r : N-jbenzyl ami nomet hyl ) -4t oxot hi eho[ 2, 3{1bl pvri di ne
ydrochl ori del Engl oyiing the cogRQYR L dn Wor Ki Exa 5,
as the startijpg rmater |p1-g§y1.anF fl chl Qhe e&ﬁn bl pfieoss- ¢t %I [ O(rinB%j-g',sgi .
accordance w th 25 amigoHHst amzmtneshﬂh sarre prpee¥Ite a$ deschibed in
Wor ki ng Exanp| e 68, ﬁ?m’f’l‘ed corrpound Vvas .produped as a pale y¢llow
crystalline p . — rT]. — '
5 3 4-N- N-methyf N-" | benzoyl | 2,6- 69 152-156
allyl- benzyl- difluoro-
amino- am:.nomethyl - | benzyl
carboxy- '
phenyl .

Working Example 68
4, 7-D1hydro-5-ethoxymethyl -7- (2 fluorobenzyl)-2 (4-
methoxyphenyl)~3- (N-methyl-N-benzylamlnomethyl)-4-
oxothieno[2, 3-b)pyridine hydrochlorlde

To a solution of the compound No. 2 produced in
Working Example 25 (0.23 g, 0. 435 mmol) in anhydrous
THF (5 ml) was added sodium hydrlde (19 mg, 0.475 mmol)
in an atmosphere of nitrogen with ice-cooling, and then
the mixture was stirred at 0°C for 30 minutes. To this
mixture was added ethyl iodide (0.038 ml, 0.475 mmol),
and then allowed to warm to room temperature. After
stirring at room temperature for 2 houré; to the
reaction mixture was added ethyl iodide (0. 038 ml,
0.475 mmol) and then stirred for 19 hours. To the
reaction mixture was added a saturated aqueous anmonium
chloride solution, and then the mixture was partitioned

. between ethyl acetate (30 ml) and a saturated aqueous

sodium bicarbonate solution (30 ml). The aqueous layer
was extracted with ethyl acetate. ‘
layers were dried over Na,SO,, followed by distilling

10

15

20

" The combined organic

off the solvent under reduced pressure. The resulting
residue was chroma_tographed on silica gel to give a

white solid'(0.09 g, 37%). To a solution of this solid



Vor ki ng Exangpbesz$ioe$0 ' PCT/JP95/00728
4, 7- Di hydr o- 5- et hyl t hi orret hyl - 7- (2 f1uor obehzyl9 - 2- (4-

nethoxyphenyl) 3- (N- et hyl - N- benzyT ani noret hyl") - 4- oxothleno[2 3- b]pyrldlne
hydrochl ori de To a solution.of the conpound No. 2 produced in Wrking

le 2 0. h dded
B 25 (0o I ReEhy IR dnlBcSRLVEL ) Yag ol el B pbyyREEn 0 20
mrol ) and the OflMYdroqeRH@thHEGErEnIenhgtfkﬁ .5 miguils 2 Tmofllhi wikhxture
were added tribut xheheéemﬂ (Qnd2tidn £rSShiY@le Wit %'taglaéhdwiuy §de-

(0.36 M, 2.92 mol d the. m xture was refluxed for
cool i ng, "the reacFPBﬁlgg for ﬁ?x?%ﬁ%ﬁ%ﬁﬁ;[Eﬂ?|¥?§ﬁﬁ%?“b@?ﬁ§§ﬁeewﬁﬁl acetate
(50 M) and a sat uoabedtnqtled)usnsatlltmu&éd)rpmmgjtﬂoolql&want)esl&he,

organc | ayer wag irhaRa etyilatiivag PRI cralitaboBRhOEC | o
10 under redBEeBapreetheE. to THive sdhite rRPWQ,B}’l die Qﬁ&s gdhasnat ogr aphed
on silica gel to Bydeo8hibridesohip. ($0d2Fogrc.76%9 . To a solution of this

hi ori de in of hor ELEMBCRE oA h%s%ﬁo“fsris?s?ﬁ:‘iﬁidls*”hé?cét S8 ng. and 1 hen
the m xtunl® was stlrred W Chs)ce- BBy ing N®) 10 m nutes. The reaction
n xture was concepthaged godgs 5ed§c§§ prq@gégea to give a residue, '
Found : 66.01 ; 5.67 ; 4.62 |
H-NMR (300MHz, CDCl,) &§: 1.28(3H,t,J=7. OHz),
2.15(3H,br s), 2.86(2H,br s), 3.68(2H,q,J=7.0Hz),
15 3.86(3H,s), 4.21(2H,br s), 4.57(2H4,s), 5.31(2H4,br s),
7.00-7.69(14H,m). '
FAB-Mass m/z 557 (MH)’
Working Example 69
5-Benzyloxymethyl-4,7-dihydro-7-(2-fluorobenzyl)-2-(4-
20 methoxyphenyl)-3~(N-methyl-N-benzylaminomethyl)-4-
oxothieno{2,3-b]pyridine hydrochloride
Employing the compound No. 2 produced in Working
Example 25, as the starting materials, and benyl
- chloride in place of ethyl iodide, in accordance with-
25 -~ substantially the same procedure as described in
wOrking Example 68, the titled compound was produced as
a pale yellow crystalline powder (0 10 g, 79%), m. p
77-83°C.
: Working Example 70 :
30 4,7-Dihydro—s-ethylthiomethYl-?-(2-fluorobeﬁzyl)-2-(4-
' methoxyphenyl)-3-(N-methyl-N-benzylaminomethyl)-4-
oxothieno[2,3-b]pyridine hydrochloride
To a solution of the compound No. 2 produced in
Working Example 25 (0.15 g, 0.284 mmol) in anhydrous
35 THF (5 ml) were added tributylphosphine (0.36 mg, 1.44
mmol) and diethyldisulfide (0.18 ml,_1,46 mmol) and the



which was crystallized from nethyl ene chloride-ethyl acetate-ether to give
white powd¥@93/2840D g) as a 20 hydroeﬂg ride, mp. [ er PETARISA07E8,¢ 5

Anal ysis for [err]: C(% H( %9 N( %9 63.19 ; 5.78 ; 4.47 Found
» 63.21 ; 5.69 ; 4.59 25 [err] (300MHz, [err]: 1.27(3H,t,J=7. 4Hz),
2.23(3H,br s), 2.56(2H,q,J=7.4Hz), 3.76(2H,s), 3.79(2H, br), 3.86(3Hs),

4j 25|( 2RI(-|Kgr ) s), ﬁlﬁ’éﬁgéi was Peflixdll dfoh=FH &tdm)rs] 7. 1% tniS( kiKtake \7:reﬂ:?&( 2H, br
" S r ' 4 rrl - FAB- Nass ni z

573( MH) Vbrklng§§§33 ?9193{§§%h3§§§5né'fg%ifaﬂi( 2%%8 mmol) an'éfh

7- (2, 6- Di f | uor otdeehyldisyl fiide dt®- 3 imbb R 492 moY), and the mixture

et hyl - N-benzyl gg% n?é?l\'i'ﬂéd foPxP-days: After cool:.n the react:.on
pr opi onyl am nophe

th b d et hyl
ester hydr ochl oﬁ“?'ﬁg“ ':éaegné’?{ﬁ%t%&yﬁ*g’ec%ﬁ%ﬁ% aﬁ%&&uééﬂ F‘ I e_ >1/73
Wor ki ng Exanpasd4@ éﬂtﬂﬁaged0a4ﬁébusn§@drmnjqhﬂqmﬂde sdadeléa @86 g, 0.5

mol) s adiec oyl g ad%f%“""’% 3%5%&‘ R

cool i ng and t hea@ekate (HRamk} i r FERP fepmiined, axganicnd ayezcwrsndri®dur e was
poured into a sgvefaNeboy(ueoliowed by distilling off the solvent
10 - under reduced pressure The resultlng residue was

chromatographed on silica gel to give a white solid
(0.124 g, 76%). Io a solution of this sol;d in
methylene chloride (3 ml) was added an-lM'solutioﬁ of
hydrogen chloride in ether (0.45 ml, 0.45 mmol) with
15 ice-cooling, and then the mixture wasIStirred with ice-
cooling for 10 minutes. The reaction mixture was
concentrated under reduced pressure to g;ve a reszdue,
which was crystallized from methylene chlorlde-ethyl
~ acetate-ether to give white powder (0 09 qg) as a
200  hydrochloride; m. p. 213-217°C.
Elemental Analysis for Cs,H,;N,0,S,F-HCl-H,0:
C(%) H(%) N(%) |
Calcd.: 63.19 ; 5.78 ; 4.47
.. Found : 63.21 ; 569; 4.59
25 ly_NMR (300MHz, CDCl;) 8: 1.27(3H,t,J=7.4Hz),

' 2.23(3H,br s), 2.56(2H,q,J=7.4Hz), 3.76(2H,s),
3.79(2H,br), 3.86(3H,s), 4.25(2H,br s), 5.25(2H,s),
6.97(2H,d,J=8.6Hz), 7.12-7.39(10H,m), 7.71(2H,br s).

' IR(KBr): 3480, 2966, 1609, 1520, 1458 cm’.

30 FAB-Mass m/2 573 (MH)"

Worklng Example 71

7-(2, 6-D1fluorobenzyl)-4 7-d1hydro-6-zsobutyl 3 (N-

methyl-N-benzylaminomethyl)-4-0x0-2-(4-

propionylaminophenyl)thieno[2,3-b]pyridine-s-carboxylic
35 acid ethyl ester hydrochloride _ _

To a mixture of the compound No. 5 produced in



ammoni um chiygres@gyes0! uti on, and the m xture was extracted wpthyeisigizs
acetate (50 m' x 3). The conbi ned organi e RdBers was dried over [err]
foll owed by 10 distilling off the solvent under reduced pressure. The
resulting brown oil (0.124 g) was dissol ved nethylene chloride (5 m),

this solution wa r 0giaCy,anqqui_nope 0 091 nmmol ) and
the m xture was s oxﬂﬁc’i@% %x[aﬁnp(i qgocgfal ﬁg Ber lég OZ)I'h%m§§°ppe reaction
m xture was part iiddiged (§ot08Seg,c-6r omolh wBe atdednisokutylnamesdium The
aqueous | ayer wamidct@d sidl) ahkabah omﬁS@cmoof cory nag or gani ¢

| ayer was dried Oveﬁﬂ%ﬁaéf follomed b dlstl g e solvent under
reduced pressure rous THE (40 2‘% L RS 0i 1 was
crystalliz®d fromoeilhiylg anet ahe m.lxana-eewae gt!Erddriobrmm hm;as.t alThe m p.
135- [err]. EIe or.[.e 9 (
Cal cd.: 58. 49 ?Bﬂ;’u@éﬁ% o‘jﬁdﬁ’agsgb}%‘f%%nﬁﬁ & {)Q%r#;%’?aci%m
[err]: 1.07(6H, brammonium ghiqnides golutignzHand jthe Fpi¥ture MASIH br s),
?h?&éz)QGgZSBW)Zéﬁa 22f§8&?725 t1 15563Hahé 50 ﬁliﬁ Z 9227 13863@?252
r
1025, 789, 748, THFFES %- YAS Mﬁés 88?%+§f§¥%] gﬁik é%énp|e 72
5- Cyano- 410'- dlrnuﬂxstﬁnlldu m&ﬁbhmmzpbnvént4unaér reduced pressure The
met hoxyphenyl ) - :Bfggdbglﬁ% %&%&E!%&&[%o319hp&5 Qégedlssolved methylene
chloride (5 ml), to this solution was added
dichlorodicyanoquinone (0.0207 g, 0. 091 mmol) and the
mixture was stirred with ice-cooling for 2 hours. The
15 reaction mixture was partitioned between chloroform (50
ml) and water (30 ml). The aqueous layer was extracted
with chloroform (50 ml). The combined organic layer
was dried over Na,S0O,, followed by distilling off the

solvent under reduced pressure to give a brown oil

20 (0.02 g, 32%). The oil was crystallized from ethyl -
acetate-n-hexane to give dark brown crystals, m.p. 135-
137°C. '

Elemenital Analysis for CjH,N;O,SF,-CsHC1:N;0,.1.4NaCl:
C(%) H(%) N(%)

25 Calcd.: 58.49 ; 4.91 ; 6.35
Found : 58.34 ; 5.01 ; 6.75 _

H-NMR (300MHz, CDCl,) &: 1.07(6H,br s), 1.23(3H,br s),
1.46(3H,t,J=6.3Hz), 2.10(1H,br s), 2.30-2.96(7H,m),
4.30-4.53(6H,m), 5.55(2H,br s), 6.94-7.90(12H,m).

30 IR(KBr): 3428, 2970, 2214, 1725, 1688, 1628, 1589,
1504, 1470,-1386,_1152, 1025, 789, 748, 700 cmt.
FAB-Mass m/z 686 (MH)"

Working Example 72
5-Cyano-4,7-dihydro-7-(2-fluorobenzyl)-2-(4-

35 methoxyphenyl)—3-methy1-4-oxothieno[2,3-b]pyridine

A mixture of the compound No. 6.produced in



A m xture of the conpound No. 6 produced in -~ - 174 - Wirking Exanple 12
(0.435 g, 1WOPSAMOS) and phosphorus oxychlgﬁide (0.145 m, PCHEPIHBIZZ was
refluxed for one hour. After cooling, t helf&attion mixture was partitioned
bet ween chl or of orm and aqueous sol ution of 5 sodi um bi car bonat e, "and

t hen aqueous’ | ayer was extracted with chloroform The -conbined orgam c-

| ayer was washed wairlidin neauplaodeumnchbsrg¢e1so@meélléﬁﬁh HHAADHOHRS

MySO4, fol | oned tillin t I nt u er redu sure. The
resulting resi dug’x‘fglﬁor % go %Pgn@& é%ﬁelam% dnt cﬁeé]é‘?xe% ?
recrystallizati omourom afler geeling.| Ebpr@?%'@l-%rmixﬁgre/efqaal e yeI I ow

crystals (0.225 (ﬂ)ar?:@.%.on&lpbeeaiéen[ Sh1br¥e6kh nﬂn@@ﬁﬁ&@us? ?sdlilitlon of
5- Et hyl sul fi nyl net

(4- met hoxybheny| FC8: Héfﬁygxﬂégs;z§%32¥ﬁ§ﬁg$§€?¥ %_f;yer was
oxot hi eno[ 2, 3- b]pymmécMedhydthchhmordéofh a ‘Bloé Utomivi reéd tdrmyaminp Aaye
20" """} vas a%e T ERER HispcAdaRPas; %%3%'?#%%*%?‘”%{»“&58- B "0. 29
mol ) with ice- c88iPAgOARE #Eﬁ wi xEUloWRs byt idisdd 1ddnagsoffnthes with
i ce-cool i ng. Th%o’I‘véh‘ér 8ndas eaaeeaarﬁfsssmer Tﬁéi%ﬂi‘?@s‘ir&ﬂd%eg' ve a
yellom/annrphouswas cgnohg%ogggpgedsgkuél lcgfgéf followed by
recrystalllzatlon from ethyl acetate-lsopropylether to
give pale yellow crystals (0.225 g, 70%), m.p. 215~
216°C.
Working Example 73
15 S-Ethylsulflnylmethyl -4,7-dihydro-7- (2-f1uorobenzy1) -2-
(4-methoxyphenyl) -3- (N-methylfN-benzylam;nomethyl)-4-
oxothieno[2,3-b]pyridine hydrochloride
To a solution of the'compoundfproduced'in Working
' Example 71 (0.15 g, 0.26 mmol) in methylenechloride (4
20 ml) was added 1M hydrbgen'chloride'solution in ether
(0.29 ml, 0.29 mmol) with ice-cooling and the mixture
was stirred for 5 minutes with ice-cooling. The
mixture was concentrated under reduced pressure to give
a yellow amorphous. To an ice-cooled solution of this
25 amorphous in methylene chloride (5 ml) was added
dropwise a solution of m-chloroperbenzeic acid (45 mg,
0.26 mmol) in methylene chloride (5 ml) over a period
of 10 minutes. After being stirred at 0°C for 1.5
hours and at room: temperature for ‘1.5 hours, the
30 reaction mixture was partitioned between chloroform and
an aqueous solution of sodium‘bicarbonate.' The agueous
layer was separated and extracted with chloroform. The
combined_organie layer was washed with an agueous
sGC.ilum ehloride solution and dried over MgSO,, followed
35 by distilling off the solvent under reduced pressure.
The resulting residue was chromatographed on silica gel



2.5 amwe@bssaes n net hyl ene chloride (5 nm) was added drBQEsPes/06728

sol ution of mchl oroperbenzoic acid (45 mgt730.26 mvl) in net hyl ene _
chloride (5 m) over a period of 10 mnutes. After being stirred at [err]
for 1.5 hours and at roomtenperature for 1.5 hours, the 3D reaction

o um bi car bonat 8, 176 LAERLT T SATE 180 88, 9HERNT P rel) A"

ayer S 'se d and racted wth

chlorof orm The €oPbPhetP bR ©F ds FaFuRadROd™girt R+ AR5 ameblisiBodi um
chl ori de sol uti ofethyglélié achIneidd erd Iml)oWazvadddd an 1Mysdiationidf of f

th | t und . i i
chr onat ogr aphed BROESYSE CRLGER S Bher 18, 10’ P8 SHmlBE)  and o oy
38.9% . TB an i cehepobhednbxtune Jfpofstipred Wity dse-ageldngstorm®l) in

met hyl ene chl origendded ) s Ashidadi ol miMtiRlelWagh cohcbitreeed ehdeFi de in
ether (0.13 m, 0.13 n the n1xtHne was stirred with

I and 5 . the
i ce-cooling for 58 '?éﬁtk%ésﬁqﬁﬁrgﬂuﬂﬁWﬁ14ﬁ§ﬁﬁhQEQWa¥ d6RCEA®r at ed under
‘reduced pressureré¢orgstval bizedifitom ethexh toagivecypilawl pewdefs o3t her to

i . 0 o i
B . ceanpys 05 80T, S SRARAELIL B e gl
di f1 uor oBBnzyl ) -BoXKing tFXAUBLS etz y| am nonet hyl ) - 3- phenyl t hi enof 2,
3-d] pyrimdine g-(Aminophenyl)-2,4(1H,3H)~dioxo~1-(2,6-
difluorobenzyl)-5-(N-methyl-N-benzylaminomethyl)-3-
phenylthieno[2,3-d])pyrimidine
Employing the compound No. 17 produced in Working
15 Example 40, és the starting material, in accordance
| with substantially the same procedure as described in
Working Example 60, the titled compound was produced as
a crystalline amorphous (yield 65%).
'H-NMR (300MHz, CDCl;) &: 2.05(3H,s), 3.56(2H,s),

20 3.81(2H,br s), 3.88(2H,s), 5.36(2H,s),
6.71(2H,d,J=8.7Hz), 6.91(2H,t,J=8.7Hz), 7.21-
7.53(13H,nm).

Working Example 75 _
'Employing the compound produced in Working Example

25 60, as the starting material, in accordance with
substantially the same procedure as described in
Working Example 61, the following compounds were
produced. '

No. 1: 2,4(2H,3H)-Dioxo-1-(2-fluorobenzyl)-5-(N-

30 methyl-N-benzylaminomethyl)-3-phenyl=6-(4-
propionylaminophenyl)thieno{2,3-d)pyrimidine
hydrochloride (yield: 86%, m.p. 172-175°C)

No. 2: 2,4(2H,3H)-Dioxo-1-(2-fluorobenzyl)-6-(4- .

_ isobutyrylaminophenyl)-5-(N-methyl-N- '

35 benzjlaminomethyl)-3-phenylthieno[2,3-d]pyrimidine
hydrochloride (yield: 77%, m.p. 185-188°C)



Enpl oyi ng the conpound No. 17 produced in Wrking 15 Exanpl e 40, as
the startinyomwsesssal , in accordance wth gst antial ly t he PCARRISOOB8edur e
as described in VOrklng Exanpl e 60, the fii? d”conmpound was produced as a
crystal line anorphous (yield 65%. [err] (300MHz, [err]: 2.05(3H,s),
3.56(2H,s), 20 3.81(2H,br s), 3.88(2H,s), 5.36(2H s),

S, 7L(2H 43-8. Trzke ©S31( 3l ok ufoBlong. 212 e Dablckbay1 M (0 Brarl e
uc as

starting materiaM™® W"Xéﬁ:ﬁgagﬁﬁ'énﬁpbﬁng'gﬁ #agy %"f’h‘i sane procedure Zs

described in Vr biengybamipnomethyl)rd-pbehpithijenoPpirdiipyreinidimeduced. No.

1.2, 4(2H, SH) - Di gxay; ﬁ%ofr'fﬁgr gﬁ‘i@i?i') ?Zﬁ'\'in .89 157-162°C)

.nethyl Nfbenzylanlnone é -
pr opi ony| @i noph&eyking Efsmpls- af’pyrl m di ne hydrochl oride (yield: 86%
mp. [err] No. 2: 2, 4@3Hn§Hkh9|Q§ﬁp$uﬁa ﬁkudﬁﬁbﬂniulﬁofkiﬁb Example 8

ooy o norer oY il RERRE 65 My SR 84955 o A se (el o

benzyl am nonet hyl')
77% mp. [err] polyvingl afigohgl (4 mg) and magnesium stearate (1 mg),

2,4(2H 3H) - Di Oxoaltﬁglkkuﬁﬁgbﬁ?éﬁhkeﬁ %? a convent10nal method.
nethoxyacetylan1nophen E
: Worklng xample 77

The compound produced in Worklng Example B (5 g)
was dissolved in distilled water for injection to make
the whole volume 100 ml. The solution was éubjected to

* sterilized filtration with 0.22 um membrane filter
15 (manufactured_by'Sumitoﬁo Electric,industries} Ltd. or
by Zartolius,'Inc ), 2 ml each of which was distributed
to ster;llzed v1als, followed by lyophlllzatlon by a
conventional means to give lyophlllzed injectable
solution of 100 mg/vial.
- 20 Working Example 78 - _

Using the compound 15 produced in Worklng Example
9 (100 mg), lactose (165 mg), corn starch (25 mg),
polyvinyi alcohol (4 mg) and magnesium stearate (1 mg),

_ a tablet was prepared by a conventional method.
25 'Worklng Example 79 |

The compound 15 produced in Worklng Example 9 (5
g) was dissolved in distilled water for injection to
make the whole volume 100 ml. This solution was
subjected to sterilized filtration with 0.22 um

30 membrane filter (manufactured by Sumitomo Electric
' Industries, Ltd. or Zartolius, Inc.), 2 ml each of
which was distributed to sterilized vials, followed by
lyophilization by a conventional means to prepare
lyophilized lnjectable solution of 100 mg/v1al
35 Working Example 80
Using the compound 3 produced in Working Example



benzyl am nowetosisqps 3- phenyl t hi eno[ 2, 3-d] pyri m di ne hydr ochl etraposioyte! d:
88% mp. [err] 5 Wor ki ng Exanple 76 1¥1 ng t he conpound produced in
Wor ki ng Exanple 8 (100 ng), |actose (165 ng), corn starch (5 ng), polyvinyl
al cohol (4 ng) and nagnesiunlstearate (1 ng), a tablet was prepared by a

conventi onal net 77 The co ung _produced in
Wor ki ng Exanpl e ($1é8 mﬂ% d¥b§€?§%df$§gTh§ﬁﬂIqQ§f\ﬁﬁ%g% 625|ﬂ fFdetion to
make the whol e vpbliywinpd aicohﬂhe(ﬁahgul|md\mnaﬁ:4wctse:¢a1mtetemmgxed
filtration with Q. ggbﬂéir%aQEﬁ?éﬁﬁféé' é%%vent;dﬁ%ﬁ” byr,ed by

Sum tono Electric Industries, g or by Zarto 1us, Inc. 2 n1 each of
whi ch was di stri BOFK4NEcEXRBPI® 8Ly vials, fol | owed by Iyophlllzatlon by a
convent i osal neans tngeveohyowhdl32prbdu¢eﬂxfﬂNWBnkﬂnq:E&hmpﬂeli@ B/ vi al ..

20 Vor ki ng Zésiﬁg i#ec}fm vé‘aﬁ:ﬁ%f %g:%c?.i)jegt hk&:Qg

Exanpl e 9 (100 corn star yvinyl
al cohol (4 ny) aﬁékﬁaghesWh gt%@l@m% 100 mp. Lhispiselukdonpwegared by a

conventional net aasg edted to y\@éﬁfﬂ:&&@fﬂ&iﬁoﬂﬁ%%mouaduﬁ produced in

Wor ki ng Exanple 9 issolved in dis | ed mater f ection to
ke LR whare’ BetiBedbeotit feRr fnsnefan ey &b SCLEAFI | 2ed

filtratia® with Gnddspmié&s, Ltd. nm'rtrzarmliﬂs,erIr(cmr;ufZanﬂueadhbpfSum t ono
Electric Industrigschlifs Qis€RibtddSeo 'fMeri1i%dd ARG, Fo110wed by
lyophilization by a conventional means to prepare
lyophilized injectable solution of 100 mg/vial.
Working Example 82

15 Using,the compound produced in Working Example 23
(100 mg), lactose (165 mg), corn starch (25 mg),
poleinyl alcohol (4 mg) and magnesium stearate (1 mg),
a tablet was prepared by a conventional method.

Working Example B3

20 The compound produced in Working Example 23 (5 g)
was dissolved in distilled water for injection to make
the whole volume 100 ml. This solution was subjected
to sterilized filtration with 0.22 um membrane filter
(manufactured by Sumitomo Electric Industries, Ltd. or

25 - gartolius Inc.), 2 ml each of which was distributed to
sterilized vials, followed by lyophilization by a
conventional means to prepare lyophilized 1njectable
solution of 100 mg/vial.

Working Example 84 .

30 Using the compound produced in Working Example 56
(100 mg), lactose (165 mg), corn starch (25 mg),
polyvinyl alcohol (4 mg) and magnesium stearate (1 mg),
‘tablets are prepared by a conventional method.

Working Example 85

35 '~ In distilled water for injection is dissolved the

compound produced in Working Example 56 (5 g) to make



whi ch was distributed to sterilized vials, followed by |yophilization by a
conventi ondWORE#MES t o prepare |yophilized ippectable sol ut | BRTAHRIS9¢38
nmg/vial. 35 Wor ki ng Exanpl e 80 LBing'thg conpound 3 produced i'n Wrking
Exanpl e - 177 - 21 (100 ng), lactose (165 ng), corn starch (25 ng),

pol yvi nyl al cohol (4 ng) and nmagnesium stearate (1 ng), a tablet was
prepared by a cormnwhole vorumedl1006mkingThkxen®brutio®d is subjectetheo

conpound 3 produced i.n .\Working. e N | ssol ved | ISt | ed

wat er for inject isg"r‘i"rt"'g'l\r%ﬁe ff’fﬁ'é:g\%%gp é 3%%8@11%0%%% 9%?3*"3%%6{ i%ofﬁ o\s/v;s?

subj ected to stemm ithdgk i(manafasturpdhby. Semphemenblegriq |Industries,

fggnyfagturegabKxﬁgnhﬁﬁnﬁaﬁkeq&peExﬁg.{ 5 mlnéﬂ§hf?£5wh1éﬁﬁﬁéH %@ﬁﬁdﬂd gsb
), ch .of which.was distribu o steriljzed vials,. followe

| yophi | i zati on bwoc&m&ﬁ%ﬁ% "Pn?!rﬁs ?81%_?8%@@1( |§’6%&Hir’z’e%“‘1%é;&abl e y

sol ution of 100 mpyepaxe a\dyophdlEzadpinjéetable compositidm raf t1 conpound

produced in Vbrkkggﬁg%ﬁnple'23 (100 ng), lactose (165 ng), corn starch (25

oho

ng), polyvinyl alcohal (4 ng) and magnesium stearate (1 ng), a tablet was .
prepared by a comeEkingnZxamedro8% \Wor ki ng Exanpl e 83 20 The

~ - conpound produced in &ikighg¢hexasmpeuAd £5pgdduced in Working Example

10 57 (100 mg), lactose (165 mg), cornstarch (25 mg),
| polyvinyl alcohol (4 mg) and magnesium stearate (1 mg),
tablets are pfepared by a conventional method.
Working Example 87 | |
The compound 2 produced in Working Example 57 (5
15 g) is dissolved in distilled water for injection'to
make the whole volume 100 ml. This solution was
subjected to sterilized filtration through 0.22 um
' membrane filter (manufactured by Sumitomo Electric
Industries, Ltd. or Zartolius Ihc.), 2 ml each of whiéh
20 was divided into sterilized vials, followed by
lyophilization to prepare a lyophilized injectable
composition of 100 mg/vial. '
Working Example 88
The compound 3 produced in Working Example 57 (100
25 mg), lactoSe’(lGS mgf, cornstarch'(zs mg),_pélyvinyl
alcohol (4 mg) and magnesium stearate (1 mg), tablets
are prepéred by a conventional method.
Working Example 89 '
The compound 3 broduced in Working Example 57 (5
30 g) is dissolved in distilled water for injection to
make the whole volume 100 ml. This solution is
subjected to sterilized filtration through 0.22 um
membrane'filter'(manufactuied by Sumitomo Electric
Industries, Ltd; or Zartolius Inc.), 2 ml each of which
35 is divided into sterilized vials, followed by '
lyophilization to prepare a lyophilized injectable



m. This solutlon was subjected to steril&zeggfiltration wt
menbrane filter (manufactured by Sumitonmo Electric Industries, Ltd. or 25
Zartolius Inc.), 2 m each of .which was distributed to sterlllzed vial s,

fol l owed by |yophilization by a ¢ nventlonal means to prepare Iyophlllzed
i nj ect abl e sol ut i GMPPsipdoRyPEi PO B/ ¥iAY- Exanpl e 84 30 - Usi ng
the conpound prodweatking Bkakple Eﬁanple 56 (100 ng), |actose (165 ng)

corn starch (25 nmg), Vi oho ar, t
ng), tablets are prepa?l'lél Q%hoggﬁvzn*:?:éé%?gé %%ﬁ%@l%%ﬁﬁe 5 35
In distilled wateg)f s IdePé@th@ﬁ in distblied wakerotgounigntd®ncd® in
W)|rk{ ng Exesmlg Stralide Eg:}let thﬁn}éevoéumeliﬁotmlhet’#ﬂﬂé esd’.ﬁiﬂifﬂh 11@0 n} ItThi Sf
solution is subjec rilize r on thro ne ilter o
0,22 [orr] thi ck EHEISFRERERUEEEShhreOrEL bPERtTR el toe? Bty or
Zartolius Inc., 2membrane d&filtkerclimansfactuded By SumthMQ)Emaaunlnzed

vi al s, follomed b za n i 14
Conposi tion of 1 Og::'dﬁﬁ%%‘.%% L'tE be E&fﬁ?‘ifué‘ irY Pi‘ éﬁg Oéd?iheﬁaga%‘ich

produced in Vbrk,ﬁgn%*gﬁﬁp uted to sterg?lzed v1als, followe
10 lyophlllzatlon to prepare a lyophilized lnjectable

composition of 100 mg/vial.

was di ssol vegglol,ghpsti| | ed water for injection to make the “ﬁegﬁgéﬁf ge 100
err]

Working Example 91
The compound 8 produced in wWorking Example 51 (5

g) is dissolved in distilled water for injection to

15 make the whole volume 100 ml. This solutiqn_ié
subjected to sterilized filtration through 0.22 um
membrane filter (manufactured by Sumltomo Electric
Industries, Ltd. or Zartolius Inc.), 2 ‘ml each of which
is divided into sterilized vials, followed by

20 lyophilization to prepare a lyophilized injectable
composition of 100 mg/vial. B
Working Example 92 _

(1) Compound produced in Working Example 56 5

g

(2) Lactose.crystalline cellulose (granules) 330 g

25 (3) D-mannitol ' 29 g

(4) Low-substituted hydroxypropyl cellulose 20 g

(5) Talc 25 g

(6) Hydroxypropyl cellulose ' 50 g

(7) Aspartame 3 g

30 (8) Dipotassium glycyrrhetinate 34
| (9) Hydroxypropylmethyl cellulose 2910 30 g
(10) Titanium oxide 3.5¢g
(11) Yellow iron sesquioxide 0.5 g

g

(12) Light silicic acid anhydride 1
35 . S
In refined water were suspended or dissolved (1),



10 57 (100 ng), lactose (165 ng), cornstarch (25 ng), polyvinyl

al cohol (Av@g52846%81 nagnesi um stearate (1 , tablets are PFEFRISBIH2PHY a
conventional method. Working Exanple 87 THe conpound 2 produced in Wrking
Exampl e 57 (5 15 g) is dissolved in distilled water for injection to

make the whole volume 100 m. This solution was subjected to sterilized
~filtration throusj, ¢8R, [€5y] eytumng &Y. t ahe( Hacubact geadulby Sentspro
El ectric Industgfgscéé_geddﬁo{ hZ It ol i u? I)nc.. , 2 n egchgog lvlvhi ch rZTE) P '
was divi ded i ntPRteFTIZ2EHV ar'E ﬁuoﬁﬂ%‘ﬁét?hbf?l FOPREEPRaFPORTEBAEF epare a -
| yophi li zed i njeaw abire compusias orwhgich 0@negcoatled Wbthi i§) Exabpl €088 The
compound 3 proﬁgf?w et & i gl es( 1QRi¢h were RUked! RELRSE (165
+

ng), corpstarc ) ,. pol yvinyl cohol (4 ng) and magnesi um stearate (1
ng), tabPets ar ‘Ep% e%io‘fﬁ/ #@&\P?ntﬁ 9TABEAESE. COBFRERGNEXAIPE 89 The |

conpound 3 pr oduives ccompotind ipxmpdicEt|in Working0Examplg) 565 d688ahyed in

~distilled wat - st he - Q.. Thi
sl)lsu![ I oﬁ i\é\asﬁ[)?;e%% e%f{’%ﬁgét.g}i%z{e%* %J]t'{é(ra |8‘%§F%$gg$pé.gg§m[ err] Imserrbr-ane-

filter (manufactured by Sumitono Electric Industries, Ltd, or Zartolius
Inc.), 2 mM eactesf mungle3d is divided into sterilized vials,

foll Oweflo by | yqippeillagrzaaéioorp JP qaere_H%ql%r%rlexgghi lized i nj.ect abl e
' Ten pl of a 3 x 107'M agueous solution of

leuprorelin and 10 ul of 0.01 mg/ml 'iactop'eroxidase. in
0.1M HEPES buffer (pH 7.4) were t_:aken into a tube, to ‘
which was added 10 pl (37MBq in 0.1M HEPES buffer (pH

15 7.4)] of an Na'®I solution. The mixi:ure was stirred,
‘to which was added 10 '_ul of 0.001% H,0,, then reaction
was allowed to'proceed for 20 minutes at room
temperature. To the reaction mixture was added 700 ul
of a 0.05% TFA solution to stop the reaction. The

20 product was purified by means of reversed phase HPLC.

125I-leupro_relin was

Conditions of HPLC are as'folldws;
eluted at a retention time of 26 to 27 minutes.
Column : TSK gel ODS—BOm._CTR (4.6 mm x 10 cm)
Eluent : Solvent A (0.05% TFA)
25 Solvent B (40%CH,CN-0.05% TFA)
0 mihute (100% Solvent A) - 3 minuﬁes (100%
Solvent A) - 7 minutes (Sb% Solvent A + 50%
Solvent B) - 40 minutes (100% Solvent B)
Elution tenp.: room temperature '

30 Flow rate  : 1 ml/min.

Test Example 2 .
Preparation of membrane fraction of rat pituitary
anterior lobes of containing GnRH receptors

35 Forty Wister rats (8 week old, male) were killed
and the pituitary anterior lobes were collected and



- 179 - conpweisssans of 100 ng/vial. Wrking Exanpl e 90 The cpopopasmoizs
produced in Wrking Exanple 51 (5 g) is drs¥®tved in distilled water for
injection to - 5 - nmake the whole volunme 100 m. This solution is
subjected to sterilized filtration through 0.22 [err] menbrane filter

(manufactured by §a§héanplﬁ1€£ﬁr1&el£w oﬁérf&teofb%%&o ébgﬁwﬂ g&;

m each of which is distributed to ster|

| yophi | i zati on to(EFE§&F¥d§9¥¥%®EFY1k%%F??WQﬁﬂ%ﬁﬁkfﬂginp@sﬁM §ﬁcghaggge,
ng/ vial . Working EMnBPEEA9LgIPeo Wmﬁ%&&d&a\&qkl 09 2EMRMPMSFS1

&20?2 LglghzsiggeﬂPh g%$é£§%$%?¥§% %féiﬂﬁié§é ﬂ@’i@%ﬁ prgalpﬁpfr;tlon

t hrough 0. 32 [errygﬁnhbpenetﬁtinerZQrua%mkuiﬁnnﬁpﬂypqsa@ﬁtagdeIectrlc

Industries, Ltd. ghoz?néﬁémmoﬁnco)ose é&dﬁﬁ&mﬁfdém'p@m' %%d;\r/gﬂed into

et zed vials, ol pLloted B1oZh ran sidiobibad 2 X g HesHE B hapPeenate 1)
Conpound pr oducedbufif&by kwhichxweap! komdgenated Eng:.l( 2) Podgtteea. crystal line
25 o'(&) Lgw subs| T e Ryt oS Ryt on g popapgped for
25 g 10 minutes at The supernatant was collected
into an ultracentrifuge tube, which was subjected to
centrifuge for one hour at 100,000#g to give membrane
fraction as precipitate. This precipitate was
suspended in 2 ml of an assay buffer (25mM Tris-HC1,
15 lmM EDTA (ethylenediamine tetraacetate),-o.l%_BSA
(bovine serum albumin), 0.25 mM PMSF, 1 ug/ml
pepstatin, 20 ug/ml leupeptin, 100 ug/ml
phosphoramidon, 0.03% sodium azide, pH 7.5), which was
subjected to céntrifugal separation for one hour at
20 100, OOOxg The membrane fraction recovered as
precipitate was again suspended in 10 ml of the assay
buffer, which was distributed into vials and stored
at -80°C until used. -

25 Test Example 3
Preparation of membrane fraction of CHO (Chinese
Hamster OvarY) cells containing human GnRH receptors
CHO cells (109) expressing human GnRH receptors were
suspended in a phosphate-buffered saline supplemented

30 with 5mM EDTA (PBS-EDTA). The suspension was subjected
‘to centrifugal separation for 5 minutes at 100xg. To
the pellet of cells was added 10 ml of a homogenate
buffer for cells (10 mM NaHCO;, 5 mM EDTA, pH 7.5),
which was homogenated by using a Polytron homogenizer.

35 '~ Centrifugal separation was conducted for 15 minutes at
400xg. The supernatant was taken into an



(6) Hydrox cel lulose 50 g (7) &£
3 g 30 ¥P %ﬁ%ﬁ potaSS|un1g|ycyrrhet|nai§2 - é%&ﬁigﬁg%?Q)

Hydr oxypr opyl net hyl cel |l ul ose 2910 30 g (10) Titani um oxide
3.5 g (11) Yellow iron sesqui oxi de - : 0.5 g (12) Light
silicic acid anhydride g 35 In refined water were :

suspended or " di sydtragentyifugal EBbef V@JCh(Wﬁs g@jeqtAd awd (8). The
nucl ear granul e eEnE%hfwaé Qeateﬂewhéﬁrtae §@@Eﬁﬁ6& Redlg fvd ution to

prepare raw fine ranu wer e _coat-ed_ w epare
coated fine granﬁ%&E %ﬁ?&ﬁ RE ghﬁ1Qﬁﬂbﬁf?ﬁ §F3°t14?12§ﬂh% 4;? ey of
fine granul es cowasi suspehdedf inh2 mbdnpHuthle msnh;cetmffer\/)bm&hm Ew)aarrpl e 56.
500 ng eagh of t d n rgg&*e Hﬁﬁ%ﬁg

Pr epar atlo%n of - tyérﬁ]l-'?'El' Fgrf i:.o§ng [%’?ri aqueo s%f’%

| euprorelin and fGaFEF-PP SPCOVETedpRFi PFeciRbed ki WAR Agair sneperded buf f er
(pH 7.4) were takan20nind aft vhe, akﬁayhbﬁﬂfdf$ vtk Wb [dgtiributddqton 0. 1M

?FFF§e3UfIgrméP?Hi%é§ aaﬂeﬁéé% ?e??? §$°%e%%%bf[er‘%Onthelhfegtﬁfgnemggs
all owed to proceed for 20 m nutes at room
10 Test Example 4
. Determination of inhibitory rate of 'ZI-leuprorelin
binding -
Membrane fractions of rat_pituitary and CHO cells ‘
expressing human GnRH receptors prepared in Test
15 '~ Examples 2 and 3 were respectively'diluted with an
assay buffer to 200 pg/ml and 188 ul each ‘was
distributed into tubes. In the case where the membrane
‘fraction of rat pituitary anterior lobes were used, 2
" ul of 0.1 mM of the compound dissolved in 60% DMSO
20 (dimethyl sulfoxide) and 10 ul of 38 nM '*
were added simoltaneously. In the case where the CHO

Ifieuprorelin-

cell membrane fraction expressing human GnRH receptors,
2 ul of 2mM of the compound dissolved in 60% DMSO and
10 ul of 38 nM '®
25 simultaneously. For determining the amount of maximum
binding, a solution for reaction supplemented with 2 pul
of 60% DMSO and 10 ul of 38 nM ‘&
prepared. And, for determining the amount of non-

I- leuprorelln were added

I-leuprorelin was

specific binding, a solution for reaction supplemented
30 with 2 ul of 100 uM leuprorelln dlssolved in 60% DMSO
i and 10 ul of 38nM e leuprorelln were also prepared
s1multaneously
In the case where the membrane fraction of rat
pituitary anterlor lobes were used, reactlon was
35 allowed to proceed at 4°C for 90 minutes, while in the

case where the CHO cell membrane faction express;ng



t enper at ur eWOP5/28498 reactlon m xture was aqg d 700 [err] of PERTUPHHOI2EFA
solution to stop the reaction. The 20 groduct was purified by neans
of reversed phase HPLC.. Conditions of HPLC are as follows. [err] was
eluted at a retention tine of 26 to 27 m nutes. Cblunn . TSK gel [err] (4 6

(309GHBON b, 0556 e CniElreb ooy, wak dbedy reaction was a%%/ S %ent A
0 % % % en

- 7 ninutes (50%‘%%?&# E2%55‘}% §6|? nf“lg)‘tez"zlo ﬁ#‘ﬁ&%%c“( XHUFSF B)
Elution tenp.: roﬂmnd(rqsgannﬂwelsosubjechdmmoafeltratldnrﬁddan1sﬁakﬂng
2 hePar e el (R 1ke0" Bk £ 7Lpbdabidd Yoftl or 01 b

of containing G receptors ster rats week ol d,
mal ) wer & ki | | e®A¥ethyd onimine,r y ALELE, FBF‘PF-BB{!%QV\H"% ot tratian and -

181 - washed wit tramdmmﬂ.cﬂyed:fhmgé’ﬁnt-eebpd-éﬁéliﬁ&é\ﬂaﬁmmg on the
(tris(hydroxymet ),am nonet hane char ose

3M.
(glycol et herdi am fteé:t PAECE 3R ‘“ees%ﬁfé] ﬁ%ﬁc?pﬁeﬁ?‘f’%?ﬂyl sul fonyl
fluoride), 10 U apByicdleulation of [(FB-FBpELHTBaNSB) R0OLQQRr(SBd eupeptin,

100 [err] phosphqmmlﬁt@?ﬂmg%um whkflea Bhhgodnd Wi Riddd ! ame 9l and

was suspended in 2 n of th honD%enate
maximum blndlng r dloact1v1ty, NSB: non-specific

binding ratio activity, the binding inhibitory rate (%)
of each test compound was determined. Besides, the
iﬁhibitory rates were determined by changing the
concentrations of test compounds, and the concentration

15 of a test compound inhibiting the (TB-NSB) by 50% (ICs,
value) was calculated by way of Hill plot. The results
are shown in Table 32.

Table 32 _
- 1_leuprorelin binding inhibitory rate
20 : Binding inhibitory ICsovalue
Test compound _ rate (%) (M)
_ rat(1uM) | human(20uM) rat human‘
Compound of W.Ex.1l ' 67 13
Compound of W.Ex.9 46 112 1 0.08
{Compound No.l14) '
25 Compound of W.Ex.9 38 114 1.9 | 0.08
(Compound No.15)
Compound of W.Ex.21 |- 35 106 2 0.03
(Compound No.3) '
Compound of W.Ex.23 107 0.01
30 :
Test Example 5
Inhibition of LH/FSH secretion by primary cultured
cells of rat pituitary anterior lobes. '
Anterior lobes of pituitary glands from 40 Wistar
35 rats (8-week old, male) was put into a petri dish

containing buffer A (0.7 mM sodium dihydrogen



buffer, which was honpgenated with a Pol ytron honogeni zer. Centrif ugal -
- separati on WRSSB#¥duct ed for 10 15 nipgpes at 700xg. PGRIFSHHEFhat ant
was collected into an ultracentrifuge tube, which was subjected to
centrifuge for one hour at 100, 000xg to give nmenbrane fraction as
precipitate.” This precipitate was suspended in 2 nl of an assay buffer
(25nM Tris-Hd , pﬁosphaténMEDTﬁM(e@dyﬁmrﬂﬂlmddm, t 5 tnidh poiasisdum 0. 1% BSA

(bovi ne serum al :
| eupeptin, 100 [ggg}:ﬂﬁospﬁor amg S5t %%‘jii}nai)%ﬂ d’r&”iz%u}%rg)rtk)\l\hl ch was
subj ected to cen?’PF-FBg‘HPSs‘ébﬁ?a‘ﬁﬁheqlo‘l’l’éhethﬁ)mu%ﬁeﬁ@v thenl@éleOOOXQ The
menbr ane fracti oantegQuer t6bes ﬁéf@ldﬁii&éﬂVﬁﬁtdﬂﬁbﬂr in 10 mM of

t he assa .buffer t | t d

i ot oo el ibg0a 8y SPLALPGEEIAY TS OAR o ehREL]

( Chi nese Hamst erwéﬁlis??) rat|p stveemmrmmgemd@mﬁwem dngeOacel | s

[err] expressi ngcbumaalwieklskeﬁﬁeﬁoaass«%fe me golution
iy "s%]p}aﬁ

h hat e- buf f d t wth 5 D1A S- EDTA
e Blapensi on s (BREFEE: BoEoRERERLH? %ﬁw'& 8 BShvics ot
100xg. To the pellbeviné serum adlbumiiipd mm g /ol deduymidonsicd easef andfor
cel I's (1QymM [erp] 2k &%EPJ@ p'fhé % %%Mm%@ﬁct eg'u?

Pol yt ron “honogeni zer . separ ation was con
M nut es at 400xgatTﬁé guﬁéFhaﬁ’&#El%s t%f("eﬁrlﬁﬂ ifig and discharging

with a pipette repeatedly the tissue fragments were
dispersed. The dispersion was transferred.to a
centrifugal tube, which was'theﬁ centrifuged for 6

15 minutes to remove the supernatant. To the remainder

' was added enzyme solution II (enzyme'sqlntion'A

containing 10% pancreatin), and the mixture was
incubated for 8 minutes at 37°C, to which was added 2
ml of FCS (fetal calf serumj The mixture was again

20 centrifuged for 6 minutes at 480xg, and the supernatant
was removed. The remalnder was suspended in 10 ml of
culture medium I (Dulbecco modified Eagle’s medium
contalnlng 10% FCS, 20 mM HEPES, 50 U/ml penicillin G,
50 pg/ml streptomyc;n, and 3.7 g/l sodium

25 hydrogencarbonate), which was subjected to filtration
with nylon mesh. The material collected by the
filtrationlwas washed  twice with-lb'mi'each.portion of
the culture medium I, followed by allowing the cells to
be suspended in the culture medium I at a cell density

30 of 5 x 10°/ml. One ml each of the cell suspension was
distributed to each well of a'24-well plate, which was
incubated for 3 days in a CO, incubator at 37°C under '
an atmosphere of 5% CO, - 95% air, to .which was added 2
ml of the culture medium II (Culture medium I without

35 . 10% FCS), followed by incubation for one hour. The '
culture medium was removed. To each well of the 24-



-182- ul t r W@ABREMFgal tube, which was subgﬁgted to centrif BGEIRB00BRe hour
at 100, 000xg to give precipitate of the menbrane fraction. The precipitate
was suspended in 2 m of the assay buffer, which was 5 centrifuged for
one hour at 100, 000xg. The nenbrane fractlon recovered as precipitate was
agai n suspended wa120pmhtafwﬁheaddédy8®wfﬁBrofVtréﬂh\uﬁiﬁﬂnd:mehuhﬁdlto

vials and stored ation
of inhibitory rat§&lk err? %?%b#%ggN%%b¥%Hé FFHE %ﬁ%qu% gﬂ %?ugb ry and
CHO cel I s expresspmgonndahscp:pnnee@p4mfEO;kxnguExﬁmpieT§sﬁlgsolved Eranpl es

2 and 3 were respeogi ‘(@N)dahﬂééﬂy!\" éﬂlﬁé&f&é%&’@ﬂ‘(ﬂuﬂ @£2@0 nve Ghkyand 188
[err] each was dlstr but ed %gmwe th nbr ane

fraction r at F&P?ogﬁEgrlO*R?O%%§t9£ﬁ€}Ql 1 mv of
t he conpound dissompedndnwﬁé@@ﬁpﬁﬁyeo as thécbonnﬁqm suﬂﬂhnm darubat it

[err] of 38 nM [ @grByepr %oi‘dgeﬂoﬁk '56‘6“3’1‘5&5 -tHd é\ﬁ%&?% \y&?h‘élgkgmw of

cell menbrane fraction expressin receptors
the conpound di s¥8FvEBCPReEE8Y% E?%hﬁaiZ%PHIPT [t centgiduge for
[err]I-1euprorel minuwees addedo8kg to célnuctaﬁhénﬁﬂgerndiahtdEt&hﬁlnlng the

amount - of, grexi mug L adk 0 e 1 8ngObE! LANaAE PR | M SURRSIRIRC WU 2

[err]
determined by using the radio immunoassay kit (Amersham

Inc.).
By calculating in accordance with the formula;
100-(LH or FSH concentration in the presence of the
15 compound)/(LH or FSH concentration of the control
culture) x 100, the inhibiting rate (%) of LH or FSH
secretion by each compound was determined. The
compound 15 inhibited the LH secretion by 28 % 9.0% (p
< 0.01, n=3), and inhibited the FSH secretion by 20 &
20 10% (p < 0.01, n=3).
From the foregoing results, the compound 15
produced in Working Example 9 was shown to have a GnRH
antagonistic activity.

25 . Test Example 6 _
Suppression of testostercne concentration in rat plasma
The compound 15 produced in Working Example 9 was

dissolved in vehicle I (20% propylene glycol - 80%
physiological saline). The solution was administered

30 once subcutaneously to male SD rats (8-week old, n=5).
The dosage was 30 mg per 1 kg of body weight. Animals
administered with the vehicle alone were used as
control. At 24 hours after the administration, blood
was collected from jugular vein under anesthéesia with

35 ether. To the blood were immediately added
ethylenediamine tetracetate (EDTA) at a final



processed with 5

of 60% DVBO and 10 [err] of 38 nM [err]l-leuprorelln was prepared. And, for
det er mi ni ngwoI98288Hunt of non- specific bi 8 a sol uti onPEHIPISEALBI on
suppl ement ed 30 - with 2 [err] of 100 [g Ieuprorelln di ssolved in 60%
DMSO and 10 [err] of 38nM [err]leuprorelin mere al so prepared

sinul taneously. In the case where the nmenbrane fraction of rat pituitary-

anterior |obes WeighdértGat/idRC Hfon w@$m35and E@bk@ﬂ@ﬂ 40 #rooeed at [err]

for 90 m nutes, mhlle in the case cel | mbr ane faction
expr essi ng - fence ng B&U/m§a 8dml¥ %'t was al l owed to

proceed at [err] dentﬁﬂfuge@Uﬁo& 15Timdnuéast abn30DAxgs esndetlee r espect i vel y
subj ected to fil thﬂfdeQ&:I'érEg.%rn SHC kil ok bl Yx‘éaiﬁﬂ{ihfl ?fésxﬁé'&é‘é (G- F)

l'enimne. Afte Ing the filtration,
radi oacti @ty of %9%?%%94‘ Y aﬁd°oﬁmPHB°PPFP¥r paper was nmeasured mnth
a [err]. By calculati (mhe)frdt'530$B)l‘/e(s'EBsNSané éﬁ@p(:éesmmd(%)ﬁoﬁf Vihey

obt ai ned when a 0 ding
radi oactivity, é@rg%n:)gr% sf%%?‘lc’? g’%m}ﬂe{ll o agﬁl vf;ﬂtjl {'%é bi ndi ng
inhibitory rate (mo-dfcmttr@éitl%bmfo aswasteéteshﬁﬁeee Bsthrstesthe

i nhibitory rates gehf @E{t&fd@é?&‘ialﬂ.oﬁh%&gb'lﬁshhetéeﬂseﬂéf@ﬁé O #He t est
conpounds, and the cdncentration %% of a test conpound |nh|b|t|ng t he
(TB-NSB) ) 509 [815FCLl group) x

The compound 15 produced in Working Example 9
showed suppression rate of 38 * 9.7% (p < 0.05).

Test Example 7 _ _
15 Suppression of testosterone,concenﬁration in mouse
plasma _

The compound produced in Working Example 56 was
dissolved in vehicle II (0.5% methylcellulose dissolved
in distilled water). The solution was administered

20 oraly once a day during successive 3 days to male ICR
mice (10-week old, n=12). The dosage was 30 mg per 1
kg of body weight. ICR mice administered with vehicle
alone were used as control (n=15). At 24 hours after
the administration, blood was coliected from jugular

25 vein under anesthesia with ether. To the blood were
immediately added ethylenediamine tetracetate (EDTA) at
a final concéntration of 3 mg/ml and aprotinin at a
final concentration of 300 KIU/ml. The mixture was
centrifuged for 15 minutes at 3000xg, and the

30 concehtration of testosterone in the plasma_was

| ‘measured by the radio immunoassay. . :

The rate of testosterone suppression (%) of the
test compound was determined by the formula;
100-(concentration of plasma testosterone. in the test

35 group)/(concentration of plasma teStosterdne'in the
control group) x 100.



" val ue) was walospBaised by -way of Hill plot. The results are $CRFRIV0G7ZBabl e
32. Table 32 [err] binding inhibitory rat® 1[%7 rr] 30 Test Exanple 5

I nhi bition of LH FSH secretion by primary cultured cells of rat pituitary
anterior |obes. Anterior |obes of pituitary gl ands from 40 Wstar 35

rats (8-week ol d, mal eg t i: i b f 0 7
mM sodi um di hydrogen %@Suﬁ&\ aﬁﬁg&?u{rjﬂ\v/lﬁggq? %T"gge % Eﬁoﬁeé

pot assi um chl ori d&, SEBPW?LH’E§a %85 Y@ Qupﬁa\t’e) Whl ch was
once washed W|th the buffer A, then the anterior |obes were divided into

four portions, = r% é'& %d@é’rc; r{rlee(l m%s,[oﬁaﬁfoﬁé anéaﬁg %Q%fask

t hus- washed rat pi tui tary®an obes wer e 0 a co
with a stofper cofgenhief theypresentytimrentianfiseefiecsAvai APNG 0. 4%

col I agenase, 0.4%BSfnyhartie SErthesdguuiiv .ageht] Tor] theopyreiatushease
was i ncubated for,.one _hour _at [err]

and 10 0.2% Iuc se.. The
M th shaki ng.  Af+ EFOSEBERR b BRYA R Ry AP I dars o L 8RR ar E3F y ¢ he
ti ssue fragment S aaampl:lespersexl hoffienel i dgpersient wancexrar(ef. gr r prdosvatic

canceq,pltultary adenoma , cancer of the uterine

10 cervix, breast cancer), prostatic hypertrophy, myoma of
the uterus, endometriosis, precocious puberty, |
amenorrhea syndrome, polycystic ovary syndrome and acne
vulgaris, or as a fertility controlling agent (e.g. a
contraceptive agent) infertility treating agent, a

15 ‘menstruation cbntrolling agent. Further, in the field
of animal husbandry, the gonaolotropin-releasing
hormone éntagonistic agent of the present invention is
effective as agents of controlling oestrus in animals,
improving the quality of edible meat, growth regulation

20 of animals, and also a spawning-hccelerating agent in
the field of fisheries.



centrifuga

t ube, which was then centrifuged for 6 15 mnutes to

remove the Y@PSR#M@Fant. To the remai nder Vﬁaadded enzyne SETIPISHAT28|
I )

(enzyme solution A containing 10% pancreat i i
i ncubated for 8 mnutes at [err] to which was added 2 ml of FCS (fetal
serum). The m xture was again 20

and t he supernatant was renoved. Indhae

cul ture nmedium I
mM HEPES, 50 U m penicillin G 50 [err] streptonmycin, and 3.7 g/l sodium

25

hydrogencarbonﬁt@?naQWﬁﬁﬂpkﬁﬁx

and the m xture was

QEAI P ABBi Biswended in 10 m
(Dul becco nodified Eagle S nedlun1conta|n|ng 10% FCS,

centrlfuged for 6 m nutes at 480xg, -

cal f

of
20

mgadlqmonel angagoniekih nyl on

mesh. The materi aéoﬁ@béﬂ@i@ﬂ é)ﬂ ﬁm@ ﬂréééxﬁi Ilmémowaaeéfk%eevw fs a0 m

each porti
suspended |

n of the cu

foll d | t
D Ohe BEPRTHASHEG o thardns ks Wignd Eprsahe Brogention ef )

One ml each of th'ereetmentnsqa’émmaﬂasmirm:re ldﬁpeﬁdbnted&beméb ofof

24-wel | pl ate,

ch was

S to be

Whéﬁé]m o | & SRS He fiie(b@h% V:\ﬂ: LahBet! égdggbgkﬁgtéﬁ er”]

under an at nosphere o %Aﬁﬁé& 95% ai r,

culture ﬁEdIUﬁ]llc?Q£ﬁ¥LH Lﬂﬁl“%ﬁ##ﬂﬁﬂFQEle' bregstrcancere| | owed by
i ncubati on for onputu&mary13uennﬁa eberridy nuﬁﬁﬁﬁta&QEDh9§erIQoF39h MPbmha Of
t he 24-

follomed by add

15

20

185

amenorrhea, premenstrual syndrome, polycystic ovary

syndrome and acne vulgarls is effective as a fertility

confrolling agent in both sexes (e.g. a pregnancy
controlling agent and a menstrual cycle controlling
agent); can be used as a contraceptive of male or

female, ‘as an ovulatxon-;nduc;ng agent of female; can

be used as an lnfertxllty treating agent by using a
rebound.effect owing to a stoppage of administration
thereof; is useful as modulating estrous cycles in
animals in the field of ahima;ihusbandry, as an agent
fro improving the quality of edible meat or promoting
the growth of animals; is useful as an agent of
spawning promotion in fish.

w€+on %géﬁ;ﬁéh&ﬁgég% Iorferr cféPPf BPgFﬁ%ure medi um



conpound 15WO%M84eSd i n Wor ki ng Exanple 9 diggrgl ved in 0. 2%RGANPPS/NTRREL hy |
sul foxi de and 100 [err] of 5 nMcRH 5 -4 Ttaneously. The culture in
t he absence of the conpound was enpl oyed as the control. Afge~incubation
at [err] for 3 hours, 500 [err] of the culture supernatant &S SREETEIEEEEN
whi ch was subjected to centrifuge for 10.$ﬁggﬁﬁ§ at 1000xg {t 0 cEEPIEXTIEDt he
supernatant. The - %G§|. cancentrations o] and FSH i n t He—stperfatant
wer e determ ned b& i 1§ Eh8iPEHi §5f munoassay kit (Amershamlnc.). By

cal cul ating i n acdor dadceompbhndheoff theufarmiDd: (LH or FSH concentration in

the presence of the 15 -  conpound)/(LH or SHO?OECHegtrEmwmm,’]ﬂmum

contr ol cGIture) x 100, the inhibiting rate ( ¢

each conmpound was determ ned. The colpguRd_ Ribited the LH secret fon* by
28 [err] 9.0% (p < 0.01, n=3), and inh e FSH secretion by 20 [err]
20 10% (p < 0.01, n=3). FromthB? pesll ts, the conpound 15
produced in Wrking Exanple 9 was shown ve a GhRH ant agoni stic
activity. 25 Test Exanpl e 6 Suppression H:)e=B ost erone concentration
in rat plasma The conpound 15 produced in Wrking Exanple 9 was di ssol ved

in vehicle I (20% propyl ene gl ycal - 80% physi ol ogical_ saline). The

sol uti on was admi H?’?Féﬁéd%agmy R" greceaq C&Pgﬁﬁﬁg@?‘}q% hxdxoges o @
(8-week ol d, n=5) grbap Boaded BAZoREh"E H&Fbdn ketei, W HAKIEH atohi BRl S
adm ni st ered mnthatggl¥gglgkgm?lone were used as. _

R’ is an optionally substituted homo- or hetero-cyclic
group; - | |

R' is hydrogen, formyl, a lower alkyl group substituted
by a group bonded through a sulfur atom or an
_optionally substituted hydroxyl group, a carbonyl group
which may be substituted with an optionally substituted
hydrocarbon résidue, an esterified or amidated carboxyl
group;

R’ is hydrogen or a group bonded through a carbon atom;
n is 0 to 3;

with the proviso that the homo- or hetero-cyclic group
shown by R’ is not substituted by a group of the

o8

formula:

in which R® is an optionally substituted 5 to 7
membered hetérocyclic group having as a group capable
of Constituting the ring, carbonyl, thiocarbonyl, an
optionally oxidized sulfur atom or a group convertible
“them, a group capable of forming an anion or a group
convertible into an anion; ' '

2 is an optionally substituted aromatic hydrocarbon
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control. At 24 hours after the adm nistration, blood was collected from
jugul ar vei WOPA@R40S anest hesia with 35 ° her. To the bPSEIPIN0ES

i medi atel y added et jI‘If"lj 1 :"!l”m‘ILacét %\? TEDTA) at a final - 186 -
concentration of 3 el i at a final concentration of 300

KIUm. The nixture was centrifuged for 15 ninutes at 3000xg, and the
concentrati on’ of reejtaset epenonallyheontasAingos Ketero dEGS WGPy the

compound was. dot SPELAEA Y PRE=FEFAERY PEREORRRLET RN of pl asmm

testost erone in ¥hést aschgmigp}/ bendcent 2 aspasenfigrdumsma t estosterone in

the 10 cont p@l a058YR) the289f. The conpound 15 produced in Working
Exanpl e 9 showed suppression rate of 38 [err] 9.7% (p < 0.05). Test ‘Exanpl e
7 15 Suppressi on of testosterone concentration in nouse plasnma The

conmpound produce@.i n Rocempguhd agpterdingaso o Baith VEJ vhieredi ®eigla (0. 5%

met hyl cel | ul ose di ssal ¥§d Ln gi.st i %I ed water). The solution was -

admi ni stered 20 9F°%%P, I§ BnteTu 33/ during successive 3 days to male ICR
~mce (10-week old, n=12). The dosage was : per 1 kg of body weight.
| CR mice admnistered with vehicle R

R'l

in which R’ is hydrogen, halogen or a group bonded

through'a carbon atom, a hitrogen atom, an oxygen atom

or a sulfur atom; ' '

R® is hydrogenflhalogen, nitrQ, cyano or a hydrocarbon
- residue which may be subétituted by a group'bonded

through an oxygen atom, a nitrogen atoﬁ or a sulfur

atom.

3. A compound according to claim 1, whé.fein either
one of R' or R® is a group of thé formula:

R’-(CH,)m- -
in which R’ is a group bonded through a nitrogen atom;
m is 0 to 3, and the other one is a group of the
formu1a=1 |

R!O_--A_
‘in which R'° is an optionally substituted phenyl; A is

a chemical bond or a spacer group.

4. A compound of the formula:



al one wer e wedsas0sontrol (n=15). At 24 hours after the adnmPargPes®nI2en,

bl ood was chngtgg_iLgﬂnggular 25 veitAlunder anesthesia with et her —
To the blood were i nmedi ately added et hyl enedi am ne tetraceta § |rJats g |
final conc m‘;umrm and aprotinin at a final concedfF ‘
300 Ki U/mﬂl“m“lﬂ“m centrifuged for 15 m nutes at 3000xg, an thp

- 30 concenter ati oh of t'estosterone in the pla was neasured by the

radi o i nmunoassay. The rate of tedfdstCle sk (% of the test

conmpound was determ ned by the fornula; 100 nceftrati on of plasma

testosterone in the test 35 group)g( pn of plasma

testosterone in the control group) x 10 187 - The conpound produced

in Working Exanpl e 56 showed a suppression rate 185 [err] 9.7% (p <

0.05). The gonadotropi n- rel easi ng hor none antagonistic 5 agent of the

present invention is effectjve as rophyl actic_or thera eutic agent for
t he prevention or ofs 35{5%"&3’\10 ﬁ'é Gégx;ﬁde%b RESERE 1 or

exanpl e, a sex horfermldapendent cancer (e.g. prostatic cancer pituitary
adenoma , cancer of the b%zﬁhne 10 cervi x, breast cancer),
prostatic hypertrophy, nyoma of t‘)a? us, endonetriosis, precocious
puberty, amenorrhda smmhtnme,lspalrydywhu.chomayybeysndbmm doyna)
halogen, b) nitro, ¢) cyano, d) amino, e) an optiocnally

substituted f) carboxyl, lower alkylenedioxy or g) a

group of the formula: -A-R” in which A is a chemical

L is alkyl, an optionally

bond or a spacer gtoup, R
substituted cycloalkyl or an optionally substituted
heterocyclic group; |

RY is hydrogen, alkyl, an optionally substituted aryl,
an optionally substituted aralkyl, an optionally
substituted cycloalkyl; R” is an optionally
substituted amino,;

Rllu
r is 0 to 3,

is an optionally substituted aryl;
.or a salt thereof.

5. A compound according to claim 4,'wherein R" is a
group of the formula:

Q- (CH,)-p .
in which Q is aryl which may be substituted by a)
halogen, b) nitro, c) cyano, d) amino, e) an optionally
substituted f) carboxyl, lower alkylenedioxy or g) a
group of the formula -A-RY” in which A is a chemical

15

bond or a spacer group, R™ is alkyl.

6. A compound according to claim 4, wherein Q is aryl
which may be substituted by halogen. '

This Sheet Has Been Replaced
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vul garis, or as a f agent (e.g. a contraceptlve agent)
infertilityWopusd ent £§#at|on cont r ol | PERJIRIFSATRS
Further, in the f| el du&"(ﬁ r"!!”ml dry, € gonaol ot r opi n-rel easi ng _
hor nrone ant agoni stic ent invention is effective as agents
of controlling oestrus in aninmals, |nprOV|ng the quality of edible neat,
growh regul ation,20 a compéuaalaeéérd €6 S &4 16 P WRiHeGe30C R Erial | ng

agent in the field of fisheries - Industrial Applicability A
gonadot r opi n- reI8&§Fﬂ§aLiYn§HEs%hF%E%ﬁ YRR~ AXMIBELAHAR -0f t he present
i nvention is effective as a.5 propyl actic or therapeutic agent for the

prevention or trgat meﬂtc&@l ggxgrgécggémget eé)lem[ery (%IJ %ses x:f qr, exanpl e,
a sex hornone depéndent ca o ic cancel ¢ Fof Wterine
cervi x, breast capteonablyusnhmsatmmsﬁwhﬁnzykangpo{nostat|c hypertrophy,

nyoma 10 of the uterus, endonetriosis, precocious puberty, anenorrhea,

prenenstrual syndrone I c ova syndrone and acne vul gggis; is
effective as a fgrtllﬁt€° %ﬂ%?él???@F%éﬁﬂnthF r@@ng% a fr egnancy
controlling agenbpaﬂdnalp?ngﬁmgeatﬁmgd ngﬁyxolllng 15 agent); can be
used as a contraceptive of nale or female, as an ovul ation-inducing agent

of female; can be used as an |nfert|I|ty treating agent by u3|ng a
10. A compound which is 3-(N-benzyl-N-

.methylamlnomethyl)-4,7ed1hydro-7f(2-methoxybenzyl)-2-
(4-methoxyphenyl)-4-oxothieno[2,3-b]pyridine-5-
carboxylic acid ethyl ester or its salt.

11. A compound which is 3- (N-benzyl-N-
methylaminomethyl) - -4, 7-dihydro=7-(2- fluorobenzyl)-z (4-
methoxyphenyl )-4-oxothieno[2, 3-b]pyrldlne-s-carboxyllc
acid ethyl ester or its salt.

12. A compound which is 2-(4-acetylaminophenyl)-3-(N-
benzyl-N-methylaminomethyl)-4,7-dihydro-7-(2-
fluorobenzyl)-4-oxothieno([2,3-b])pyridine-5-carboxylic
acid ethyl ester or its salt. '

13. A compound which is S-benzylaminomethyl-l-(2-
chloro-6-fluorobenzyl)-2,4(1H,3H)-dioxo-6-(4~
methoxyphenyl) - 3-pheny1th110n[2 3-d]pyr1m1d1ne or its
salt. :

14. A compound which is 5-benzoyl-3—(N-benzyl-N—
methylaminomethyl)-7-(2, G-dlfluorobenzyl) -4 7-d1hydro-
4-oxo0-2- (4-prop10nylam1nophenyl)-4-oxoth1eno[2 3-
b)pyridine or its salt.

15. A compound which ie 5-benzoyl-3-(N-benzyl-N-
methylaminomethyl)-7-(2,6-difluorobenzyl)-4,7-dihydro-



rebound ef fm;;smuosng to a stoppage of "~ adm ni stration thereatcT/aresiewsesd ul as
nodul ati ng estrous cyﬂmmm lvm nirm&P3.n the field of aninal
husbandry, as an agen n ,Hm”umhe quality of edible neat or .
pronoting the gromﬁh of ahldal§ iss tiseful as an agent of spawni ng
promotion in fish d of
the fornul a: [err] V\/nerern [lerri o F}l?'r argkggg [jét'pe bd@r?tg]c'}lrmhydrogen
or a group bond&¥ tifroFgd ta. carbon atom a nitrogen. aton1 an oxygen atom or
a sul fur atom, [err] S an optlonally substituted hono- or hetero-cyclic

group; [err] is g ano al k group substituted by a
group bonded t hr qﬁ Eé?@ﬁrg ELﬁn ogﬁegﬁﬂf¥¥ Nlbstituted hydfoxyl

gr gup, a cgr Eo gyde@yilﬂmmmthrydy -Ge(8u Bedu.flrt:redobentyhh-b,pl-rchgqtdzlp-
substituted hydr eTale _due..,2h_eat arboxyl group;
[err] is hydrogesrjrc%r a&?ipq ox 3 ?i gib%iSH%P&B é%ﬁln Is 0 to 3;

with the provi schc-‘]‘Fd’P tzhé'l’i’dwrlérlnﬁef’é'rb 8y8RLE: group shown by [err] i's
riot substituted by a group of the

17. A compound which is 3-(N-benzyl-N-
methylam:.nomethyl )-7-(2,6-difluorobenzyl)-4,7-dihydro-
5-isobutyryl-2-(4-N’-methylureidophenyl)-4-
oxothieno[2,3-b)pyridine or its salt.

18. A compound which is 3-(N-benzyl-N-
methylaminomethyl)-7~(2,6~difluorobenzyl)-4,7-dihydro-
2~(4-N’-methylureidophenyl) -4-oxothieno [2,3-b]pyridine-
5-(N-isopropj(l)carboxamide or its salt.

19. A compound which is 3-(N-benzyl-N-
methylaminomethyl)-7-(2,6-difluorobenzyl)-4,7~dihydro~
2-(4-N’'-methylureidophenyl)-4-oxothieno(2,3-b]pyridine-
5-(N-isopropyl-N-methyl)carboxamide or its salt.

20. A compound th.ch is 3- (N-benzyl-N-
methylaminomethyl)-7-(2,6-difluorobenzyl)-4, 7—d1hydro-
2-(4-N'-methylureidophenyl)-4-oxothieno[2,3-b]pyridine-
5-(N-benzyl-N-methyl)carboxamide or its salt.

21. A method for producing a compound of claim 3,
which comprises reacting a compound of the formula:

0

X-(CHz)m B¢
R10-4 , B



formula: in which [err] Ts an optlonally substituted 5 to 7_nenbe

het er ocycl [WOS5284p5 h apabhg40L constituti nECT’i’@s’r"?"ﬁﬁ

H*grygac rbonj\m[m m‘“lﬁl“ﬂmrom di zed sulfur atomor a group

\ Q;L a group capabl es of+Tormng an anion or a group
an anion;, Zjs an optionally substituted aromatic ’

ocar bon - ré&em%noﬁt v oRaland gors Hheg samgemeaningoas odefineptimnal |y
substituted heter %MSJ'C group; Vis a chemical bond or a spacer group, or
a salt thereof. 2, npound according to claim1, wherein_[err _|s a
group of the forrﬁnlﬁnd[ﬁrrﬁrq FRfhisame ing BydAgEéRednanogRainr2a group

bonded through apglbrfipn nald8 theidanROti@aing asndexigea ahog1@imazgul fur
atom J[err] is hé?rogen hal.ogen, nitro, cyan rocarbon residue

h
whi ch may be subt iifufed By g 9P588PE oAb Fﬁ ubheﬁﬁgng‘ﬁ’e?Pd?om a
nitrogen atom or conmpohndr oft dine EormuAacorrpound according to claim1,
wherei.n either one of [err] or h I s a group of the fornula [err] I n
r

which [err] is a group bogpded 't hrough a nitrogen atom
wherein R’ is the same meanlng as deflned in claim 3,

or a salt thereof

22. A method for produc;ng a compound of claim 5,
which comprises reacting a compound of the formula:

X-(CH

N)*xr'
.Rl'. N/%
I .
Rll'

wherein R'Y' is a'group of the formula:

| Q- (CH;)p-
in Wthh Q is aryl whlch may be substltuted by a)
halogen, b) ﬁltro, c) cyano, d) amino, e) an optlonally
substituted :) carboxyl, lower alkylenedioxy or g) a

group of the formula: -A-R"

15

in which A is a chemical:
bond or a spécex group, R
r!?’
substituted ararkyl or optionally substituted

is alkyl; .
is alkyl, optionally substituted aryl, optionally

cycloalkyl-_
R'" and r are the.same meaning as deflned in claim 4;
'x is a leaving group, or a salt thereof, with a
compound of the formula:

R“H
wherein R is the same meaning as defined in claim 4,

or a salt:thereof.
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mis O to 3voasmk4051e ot er
[err] is an optlonall Hﬂ hyt: 185is a chemnical bond or a spacer
group. 4. A conpoun p 191 [err] wherein [err] is

hydr ogen, | ower al kyl, group of the for mul a: Q(CH)P- in which Qis aryl

whi ch may be sub§t|tu%§ga9é ngkgg?alegglﬁét$8rm8 Q¥5E550§955¥g no, e) an

optional |y substitute ower enedr oxy ofr a group of
the formil a: [erFPm@PSWﬁP@HIAWPéCH 69@9?@&?5b@hdOE#lQP%*kXxﬁuQﬁﬂﬂﬁ@teFerr]

ihst al kyl, | an opt lwiﬂénﬁeauhybgbgtiedcﬁh@bﬁﬁhkdbn@is@{h@ﬂifl Icmidml? ?*?St I ; ut ed
eterocyclic gro err, r n i ona substi tu

aryl, an optlonaﬁﬁfég FPuFe QﬁgFﬁ9|r13§ 65& %ﬁg tﬁ%ﬁﬁqﬁéﬁ to 9
cycloalkyl; [erh@ambeandomnngmabayrsebstexuipdenn1mm>dlluenﬂ.|s an

optionally substituted aryl; r is 0 to 3, or a salt, thereof. 5. A

conpound accordin% to cIa|n14 wherein R_is
24. A composition according to claim 23, wherein the

optionally substituted condensed-bycycllc compound is a

ne I S Eroup of the fornula: [ecT/Pesaonesi ch

compound of the formula:

(7)o
J16

in which a ring W is an optionally substituted homo or
hetero 5 to 7 membered ring;

16
R
R

atom, a nitrogen atom, oxygen atom or sulfur atom;

is an optionally substituted hydrdcarbqne residue;

' is hydrogen, or a group bonded through a carbon

0 is 1 or 2.

25. A composition according to claim 24, wherein the
ring W is a ring the formula:

R
in which R' and R’ are each independently hydrogen, or

a group bonded through a carbon atom, a nltrogen atom,
oxygen atom or a sulfur atom.

26. A composition according to claim 23, wherein the
optionally substituted condensed-bicyclic compound is a
compound of the formula:



group of the formula: Q(CH2) -p in which Qis aryl which may be

subst i t ut ed™M®P588408al ogen, b) nitro, c) cyagg. _d) amino, e) P&ﬂ"’Bﬁ’Q%??al |y
substituted carboxyl, f) |ower alkylenedioxy or g) a group of the fornula-
[err] in whichATs a chemcal bond or a spacer group, [err] is alkyl. 6.

A conpound acc wherein Qis aryl which nay be substituted
by hal ogen. m"ﬁuﬂmﬂ{lﬂ“m ccordi ng to. clai m 4, wherein [err] is
optionally subst+tute monosar al kyl arR¥® 8. Asconmpound according to
claim4, wherein [err] is optionally subs Nenzyl am no.. 9. A

_ pti onal | y substituted.

conpound according to claim4, . whereigg2*
phenyl. 10. A conpound which is 3-(N*tbenzyf -
met hyl am nonet hyl ) - 4, 7-di hydr o- 7- ( 2- nethoxybenzyl) 2-. :
(4- met hoxyphenyl ) - 4- oxot hi eno[ 2, 3-b] pyri di ne-5- carboxylic acid ethyl ester
or its salt. 11. iA mmiphuaerhgcﬁ is 8n(odpbéougylliyw substituted hetero 5
nethylan1nonethy%b 4, &3 %ao % EZ fl uorobenzyl )-2-(4-

met hoxyphenyl ) -4 Q{Ot eqp P yrldlne 5-carboxylic acid_ethyl ester or
its salt. 12. A & Jndependentdyn8pheRyLPnal Ik

benzyl - N- et hy| a@ulb%&tthﬂeh ﬁy&rdbh)tﬁbﬁ Ye§2due.
fl uor obenzyl) - 4- oxothleno[2 - b] pyri di ne- 5- carboxyllc

27. A-composition according to claim 26, wherein the
ring Y is a ring of the formula:

0

in which R* and R* are eéth indépendently hydrogen, an

optionally substituted hydrocarbon residue.

28. A composition according to claim 23, which'is a
composition for prevehting or treating a sex hormone
dependent disease. '

29. A composition accordlng to claim 23, which is a
composition for preventing or treating a sex hormone
dependent cancer, benign prostatic hypertropy or myoma
of the uterus. | '

30. A compOSLtlon accordlng to claim 29, wherein the
sex hormone dependent cancer is selected from the group
conslstlng of prostatic cancer, uterus cancer, breast
cancer and pituitary adenoma.



acid ethyl wopsmsss its salt. 13. A conpound which is PCT/JP95/00728

et hoxyphenyl ) - %“%'henyl(lﬂillﬂlml‘llliﬂlltl e e FE TR Sotmaund

~which is 5-benzoyl - 3- (Nt behz - R
met hyl am nonet hylgy- 7- (Az’c@nﬂ)bfsiﬂé‘iﬁﬂbQEEﬁkhlﬂg 59 éygfe 28, wherein the

4- 0x0- 2- (4- proplonylan1no - 4- oxot
15. A conpound @f% qﬁyoyebéﬁfsyﬁaeg(ﬂlsea§9|1ﬁ+se [2ted from the

gEzzykaﬁlHOHE}hy@toﬁpgzd&sdbﬁhbﬂrOgeptﬁbhaéagfdyhéﬁd@metrlos1s, ﬁyoma

' -met hyl urejd xot.hieno pyridine or its salt. 16.
conmpound whi ch i 4% Ip %ﬂéh¥§Fc%9lﬁ@?h?FéﬁFﬁShﬁthyI) 7-(2,

6- di f|l uorobenzyl) -4, 7-di hydr o-

S5-isobutyryl - 4- ogy 2- @41&@@&bﬁ&&'éEhQQBﬁQEMb)cohﬁbéi%&éhﬁ3$H£HH'd'”e or
salt. 17. A conpound which’is

_met hyl ami nomet hy [SPTRXABES. GIFPUB;HBBn?§I ﬁa*tth?H?%ﬁ claimed in claim
5-isobutyryl-2- (23 cmmmh;kuremddphenylbr4dlmuenbLeno[2 3 b] pyri di ne or
salt. 18. A conpound which is 3-(Nbenzyl -

met hyl am nonet hyeg 2, 6-di fl uorobenzyl) - 4 7-di hydr o-
2-(4-N -net hyl ur 3dop HSﬁ“Ftiné}oFNFéﬁoFQHSrB}byFQd‘F‘PEP°S-‘-t1°nr which

S-(N-i SOprODyl ) Caidipraldede a0 compdundl br 49saftCeHEpEdE ¢lhaiied Sin claim

3- (N-ben2y| 23, carrier, excipient or diluent.

34. A composition according to claim 32, which is a
composition for contraception.

35. A method for antagonizing gonadotropin-releasing
hormone in a mammal in need thereof comprising
administering an effective amount of a composition
according to claim 23 to a mammal suffering from a
gonadotropin-releasing hormone derived disorder.

36. A method according to claim 35, wherein the
gonadotropin-releasing hormone derived disorder is a
sex hormone dependent disease.

37. A method according to claim 35, wherein the
gonadotropin-releasing hormone derived disorder is a
sex hormone dependent cancer, benign prostatic
hypertropy or myoma'df the uterus.

38. A method according to claim 37, wherein the sex
hormone dependent cancer is selected from the group
consisting of prostatic cancer, uterus éancer, breast
cancer and pitutiary adenoma.

r1dine or |ts salt

A

its

its



met hyl am nonet hyl ) - 7- (2, 6-di fl uor obenzyl ) -4, 7- di hydr o- .
2- (4- N - metWQP3280%Hophenyl ) - 4- oxot hi eno[ 2, 3- b] pyri di ne- PCT/IPIS/00728

5- (N-i sopropyl -N-neth its128i1. 20. A conpound which is
- 3-(N-benzyl -N- net hyllﬂmnﬂmcﬂ [Ii 6- di f1 uorobenzyl) -4, 7-di hydro-

2- (4- N - et hyl ur ei dopheny1) -4- xofhleno[Z 3-b] pyri di ne-
5- (N-benzyl - N rretsbyl )ﬁaﬂdaenam decéfdihg €6!d1a8 36) WAL PhePsRGUCI ng a

conmpound - of cl ai [ses react j ng cO und of t he formul a:
COMROUNd OF o Al e BohE, bee Al h e bas 1A AR i e Gpmen | o
claiml; [err] ardnpéstingreftprostatauxe)iendeme eifosisl myomaaute?i [err]
and mare the Saﬁﬁd”ﬁ%@b@ﬂ;@ﬁsdﬁﬁ?@fﬁ%'n claim3; X is a leaving group; or

a salt thereof, wth”a conpound o formula: R H wherein [err] i$ the
sanme neaning as defined in claim3, or a salt thereof. 22. A nethod for

producing a conpaond Af method SorwbbstreDIid yRfegmary I a wamAINgnof the

formul & Lerr) ASeH, BbFEbE bapBrfiehy Slnilfed QiR n lipddkdifat o Q1

amount of a composition according to claim 23.

41. A method for controlllng menstrual cycle in a
mammal in need thereof comprLSLng admlnlsterlng an
effective amount of a composition according to claim
23.

42. A method for contraception in a mammal in need
thereof comprising administering an effective amount of
a composition according to claim 23.

43. A use of an optlonally substltuted condensed-
bicyclic compound con51st1ng of a homo or hetero 5 to 7
membered ring and a homo or hetero 5 to 7 membered ring
for producing a gonadotropinrreleasihg hormone
antagonistic composition for.antagonizing gonadotropin
releasing hormone in a mammal sﬁffe:ing from a
gonadotropin-releasing hormone derived disorder.

44, A use according to'claim 43, wherein;the
gonadotropin-releasing hormone derived disorder is a
sex hormone dependent disease.

45. A use according to claim 43, wherein the
gohadotrdpin-releasing hormohe deriﬁed'disorder is a
sex hormone dependent cancer, benign prostatic
hypertropy or myomé of the uterus. |

46. A use according td claim 45, wherein the sex



hal ogen, b)’V(h?i/zSéOS c) C e) optional | y subRIT/IPa3e028
car boxyl , | ower ”ﬂﬁ :mi I ﬂlj mw) g}a&p of the fornula: [err] in
which A |s a chem cal group, [err] is alkyl; [err] is

al kyl, optlonally subst i t ut d aryl, ‘optionally substituted ararkyl or

optional Iy SUbSthbﬁteﬂeC&ébéﬁh&ﬂi: cddedt PNGdltRd E%ﬁa'irﬁenseahpg as
defined in claim4 or a salt thereof

conmpound of the FBPﬁﬁFtln?e?f]p ékék+FFﬁﬁ?q%fﬁIH?%fgﬁecﬁﬂﬁﬁanﬁﬁgaﬂEf|ned
in claim4, or aceatertardepitutiafg. ademymsmdot ropi n- releaS|ng hor none

ant agoni sti c conposition, which conprises an optionally substituted
condensed- bycyclic conpound consisting of a homo or hetero 5 to 7 menber ed
ring and a hono 87-hefep8esacerrdindife? laimds caherein thej gexnt or

diluent. 24. A cnamsnélaépaﬁam@hmgsésseclﬂ BAdctedeteon the gpbupnal |y

bstituted d d f
oo ch o o  SORELaRYGE L TpFRPRUGee © AN 8l plpahifREE (1]
menbered ring; [and]preconionsipwkerty substituted hydrocarbone residue;

48. A use of an optionally substituted condensed-
bicyclic compound consisting of a homo or hetero 5 to 7
membered ring and a homo or hetero 5 to 7 membered ring
for producing a gonadotropin-releasing hormone
antagonistic composition for controlling pregnancy in a
mammal in need thereof.

49. A use of an optionally substituted condensed-
bicyclic compound consisting of a homo or heterc 5 to 7
membered ring and a homo or hetero 5 to 7 membered ring
for producing a gonadotropin-releasing hormone
antagonistic composition for controlling menstrual
cycle in a mammal in need thereof.

50. A use of an coptionally substituted condensed-
bicyclic compound consisting of a homo or hetero 5 to 7
membered ring and a homo or hetero 5 to 7 membered ring
for producing a gonadotropin-releasing hormone
antagonistic composition for contraception in a mammal
in need thereof.
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(57) Abstract

A gonadotropin-releasing hormone antagonistic composition, which comprises an optionally substituted condensed-bicyclic compound
consisting of a homo or hetero 5 to 7 membered ring and a homo or hetero S to 7 membered ring such as compounds of formulae (I) or
(ID) is effective as a propylactic or therapeutic agent for the prevention or treatment of several hormone dependent diseases, for example,
a sex hormone dependent cancer (e.g. prostatic cancer, cancer of the uterine cervix, breast cancer, pituitary adenoma), benign prostatic
hypertrophy, myoma of the uterus, endometriosis, precocious puberty, amenorrhea, premenstrual syndrome, polycystic ovary syndrome and
acne vulgaris; is effective as a fertility controlling agent in both sexes (e.g. a pregnancy controlling agent and a menstrual cycle controlling
agent); can be used as a contraceptive of male or female, as an ovulation-inducing agent of female; can be used as an infertility treating
agent by using a rebound effect owing to a stoppage of administration thereof; is useful as modulating estrous cycles in animals in the field
of animal husbandry, as an agent for improving the quallty of edible meat or promoting the growth of animals; is useful as an agent of
spawning piomotion in fish. _ ,
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dependent cancer, benign prostatic hypertropy or :nyoma of the uterus. 30.

A conposition according to claim?29, wherein the sex hornone dependent
cancer is selected fromthe group consisting of prostatic cancer, uterus
cancer, breast cancer and pituitary adenona. 31. A conposition according
to claim28, wherein the sex hornone depending di sease is selected fromthe
group consistion of prostatauxe, endonetriosis, myoma uteri-and precoci ous
puberty. 32. A pregnancy controlllng conposi tion, which conprises a
conpound or a salt thereof claimed in claim23, carrier, ‘excipient or
diluent. 33. A nmenstrual cycle controlling conposition, which conprises a
compound or a salt thereof clained in claim 23, carrier, excipient or
diluent. 34. A conposition according to claim32, which is a conpoS$Sition
for contraception. 35. A method for antagoni zi ng gonadotropi n-rel easi ng
hornmone in a mammal in need thereof conprising adninistering an effective
anount of a conposition according to claim?23 to a manmmal suffering froma
gonadot r opi n-r el easi ng hornone derived disorder: 36. -A net hod according to
cl ai m 35, wherein the gonadotropin- releaS|ng hornDne derlved di sorder is a
sex hornone dependent di sease. -
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hor @one~deri ved di sorder is a sex hornone dependent cancer, beni

prestati< hypertropy or nyoma of the uterus. 38. A nethod aCCOde“Q—ﬁGF%BBQﬁ
claim 37, wherein the sex hornone dependert <ancer is selected fromthe

group consisting of prostatic cancer, uterus cancer, breast cancer and

pitutiary adenona. 39. A nmethod according to claim36, wherein the sex

hor nrone dependi ng ,disease .is sel ected fromthe group consisting of

pr ost at auxe, eﬁ8§ﬁ8f‘ﬁﬁ§s‘?’sﬁ°¥ﬁ§dﬁa qRmRqu cf%sei%btc’irgq.us°€®§?? 7 25, A

met hod for conhetelron§ puoednarembered mamgrand ra rresb tderlesferonprisi g

adm ni stering ﬁl@n&fef:%‘&t e AN &;r %e(}ﬁ{mﬂﬁ}éd@&rﬁcﬁ{éj!é:&\;f%é% ai m 23.
menst rua [

41. A nethod far controlli cycl'e 1 h a nmamma nee her eof
- conprisi ng adnaveilecongensest-inintg whimphene clenivamiprs taad satesding to
claim23. 542. AnEekled  Qhe® YHIAGAP RFbr €l 6h "BIFEes ThAGELhdder eof

conprising adm nistering an éffective anount of a conposition according to

claim23. 43. Betbeds: fpxr snufpaturingdihe naek GRRIARIRAF ! i c

~ conpound consi £hiibphehed deaivadivied! eird THO sarEyTiagnexbsf Ng and a hono or

hetero 5 to 7 nembeped ¥ diAF i HANGH RRAL LS oo Paddl e

(1) A compound of the formula (I):

37. A nethod according to claim 35, wherein the gonadotropin-relgﬁﬁhBEMEmSHEEr

10

(1)

éCHz)n'R“
15
wherein R' and R’ are each independently hydrogen or a
group bonded through a carbon atom, a nitfogen atom, aa_
omygen atom or a sulfur atom;
R’ is an optionally substituted homo- or hetero-cyclic
20 group;
R is hydrogen, formyl, cyano a lower alkyl group
substituted by a group bonded through a sulfur atom or
an optionally substituted hydroxyl group, a carbonyl
group which may be substituted with an optionally
25 substituted hydrocarbon residue, an esterified or
amidated carboxyl group;
R’ is hydrogen or a group bonded through a carbon atom;
nis 0 to 3;
with the proviso that the homo- or hetero-cyclic group

30 shown by R’ is not substituted by a group, which is
described in EP-A-443568 and EP-A-520423, of the
formula:
V__
35
R* .
REPLACEMENT SHEET ||
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ant agoni stic conposition for ant agoni zi ng .gonadot r opi n releafﬁi%mgﬁggﬁpe I n
a ﬁannal suffering from.a gonadotropin- rel easi ng hornnnedﬁﬁ | der

LAGEMENT; SHeETyse
der!ved di sord ' ne dependegdg i sease. 45. A use according to
claim43, whera ﬁ]ga E mﬁpi n-rel easi ng hornone derived disorder is a
sex hornone de L , »0eni gn prostatic hypertropy .

uterus. 46. A use according to claim45, wherein the sex |r1d80¢er)HASBEEN
A conpound which is 7-(2,6-difl uorobe@RREMSA, 7-di hydr 0-'3- [ N- meeryACER

benzyl am nomefyl.)- %s(%ﬂé%%ggx&yjanlnophenyl) 5- |sobqgﬂjﬂjése*e—%h?env"’

[2, 3- b]pyrldlne of its
. A compound of the formula: as Been Reilaced

\\\\\\\\\\\\\\\\\\\\\ |

ECHz)n-Ra

wherein R' and R® are eaﬁh independently hydrogen or a
group bonded through a carbon atom, a nitrogen atom, an
oxygen atom or a sulfur atom;

R® is an optionally substituted homo- or hetero-cyclic
group;

R is hydrogen, formyl, a lower alkyl group substituted
by a group'bonded through a sulfur atom or an
optionally substituted hydroxs¥l group, a carbonyl group
which may be substituted with an optionally substituted
hydrocarbon residue, an esterified or amidated carboxyl
group; . |

R’ is hydrogen or a group bonded through a carbon atom;
n is 0 to 3; '

with the proviso that the homo- or hetero-cyclic group
shown by R’ is not substituted by a group of the

formula:
(:22 y—

R®

in which R® is an optionally substituted 5 to 7
membered heterocyclic group having as a group capable
of constituting the ring, carbonyl,.thiocarbonyl, an
optionally oxidized sulfur atom or a group convertible
them, a group capable of forming an anion or a group
convertible into an anion;

Z is an optionally substituted aromatic hydrocarbon

REPLAGCEMENT SHEET \‘
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" A compound which is 7-(2,6-difluorobenzyl)-4, 7-dihydro-5-isobutyryl-2-(4-
isobutyrylaminophenyl) -3 - (N-methyl-N-benzylaminomethyl) -4-oxo-thieno(2,3-b)
pyridine or its salt.”
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CLAIMS
What is claimed is:
1. A compound of the formula:
CHz)ﬂ-R3

wherein R''and R’ are each independently hydrogen or a
group bonded through a carbon atom, a nitrogen atom, an
oxygen atom or a sulfur atom;

R’ is an optionally substituted homo- or hetero-cyclic

group;
R* is hydrogen, formyl, cyano a lower alkyl group substituted

by a group bonded through a sulfur atom or au
optionally substituted hydroxyl group, a carbonyl group
which may be substituted with an optionally substituted
hydrocarbon residue, an esterified or amidated carboxyl
group; '
R is hydrogen or a group bonded through a carbon atom;
n is 0 to 3;

with the proviso that the homo-~ or hetero-cyclic group
shown by R’ is riot substituted by a group of the

formula:
« ;§>_m_

RG

in which R® is an optionally substituted 5 to 7
membered heterocyclic group having as a group capable
of constituting the ring, carbonyl, thiocarbonyl, an
optionally oxidized sulfur atom or a group convertible
them, a group capable of forming an anion or a group
convertible into an anion;

Z is an optionally substituted aromatic hydrocarbon

I[EEPLAGEMENT SHEET
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. |
R *-(CH,)r | R

pi¢ ﬁ

wherein R" is hydrogen, lower alkyl, group of the
formula:

Q-(CH;)p~
in which Q is aryl which may be substituted by a)
halogen, b) nitro, c) cyano, d) amino, e) an optionally
substituted carboxyl, f) lower | alkylenedioxy or g) a

group of the formula: -A-R” in which A is a chemical
15

bond or a spacer group, R~ is alkyl, an optionally
substituted cycloalkyl or an optionally substituted
heterocyclic group;

12
R
an optionally substituted aralkyl, an optionally
substituted cycloalkyl; R” is an optionally

is hydrogen, alkyl, an optionally substituted aryl,

substituted amino,;
R
r is 0 to 3,

or a salt thereof.

is an optionally substituted aryl;

5. A compound according to claim 4, wherein RY is a
group of the formula:

Q-(CH;)-p
in which Q is aryl which may be substituted by a)
halogen, b) nitro, c) ggggglhd) amino, e) an optionally
substituted carboxyl, f) lower alkylenedioxy or g) a
group of the formula -A-R”

in which A is a chemical

bond or a spacer group, R” is alkyl.

6. A compound according to claim 4, wherein Q is aryl
which may be substituted by halogen.

REPLACEMENT SHEET '
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wherein R“, R’ and n are the same meaning as defined in
claim 1; _
R’ and R® are the same meaning as defined in claim 2;
R and m are the same meaning as defined in claim 3;
X is a leaving group; or a salt thereof, with a
compéund of the formula:

- R°H
wheréin R’ is the same meaning as defined in claim 3,
or a salt thereof.

22. A method for producing a compound of claim 5,
which comprises reacting a compound of the formulars

x“(CHz)l‘ N/Rl 2 .
Rid r% |
]‘lll'

wherein R is a group of the formula:

| Q-(CH,)p-
in which Q is aryl which may be substituted by a)
halogen, b) nitro, c¢) cyano, d) amino, e) an optionally
substituted carboxyl, f) lower ' alkylenedioxy or g) a

group of the formula: -A-R”¥ in which A is a chemical
15

bond or a spacer group, R
ri?’

is alkyl;
is alkyl, optionally substituted aryl, optionally

substituted ararkyl or optionally substituted
cycloalkyl;
R and r are the-game-meaning as defined in claim 4;
X is a leaving group, or a salt thereof, with a
compound of the formula:

REH.
wherein R is the same meaning as defined in claim 4,
or a salt thereof.
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A compound wh1ch is 7-(2,6-difluorobe ‘
- nzyl)-4,7-dihydro-3-(N-methyl-N-
benzylaminometyl)-2- (4—1sobutyrylammophenyl)-s-1sobutyry1—4~oxo-ﬂu:1?; [121\3I-

blpyridine or its salt.
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