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membered ring 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 uterine cervix, breast cancer, pituitary adenoma),
benign prostatic hypertrophy, myoma of the uterus,
endometriosis, precocious puberty, amenorrhea,
premenstrual syndrome, polycystic ovary syndrome and
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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 uéeful as
modﬁlating estrous cycles in animals in the field of
animal husbandry, as an agent fro improving the quality
of edible meat or promoting the growth of animéls; is
useful as an agent of spawning promotion in fish.
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DESCRIPTION

CONDENSED-RING THIOPHENE DERIVATIVES, THEIR PRODUCTION
AND USE

Technical Field

The present invention relates to a pharmaceutical

composition for antagonizing a gonadotropin-releasing
hormone (GnRH) containing a condensed-bycyclic compound
consisting of a homo or hetero S to 7-membered ring
group and a homo or hetero § to 7-membered ring group.
The present invention also relates to novel condenscd-
ring thiophene derivatives and salts thereof. The
present invention further relates to methods for
manufacturing the novel condensed-ring thiophene
derivatives and the salts thereof.

Background Art

Secretion of anterior pituitary hormone undergoes
the control by peripheral hormone secreted from target
organs for the respective hormones and by secretion-
accelerating or -inhibiting hormone from hypothalamus,
which is the upper central organ of anterior lobe of
Pituitary (in this specification, these hormones are
collectively called "hypothalamic hormone"). At the
present stage, as hypothalamic hormones, nine kinds of
hormones including, for example, thyrotropin releasing
normone (TRH) or gonadotropin releasing hormone {GnRH:
sometimes called as LH-RH (luteinizing hormone
releasing hormone)} are confirmed their existence (cf.
Seirigaku 2, compiled by M. Iriku and K Toyama,
published by Bunkohdo, p610-618, 1986). These
fypothalamic hormones are assumed to show their actions
via the receptor which is considered to exist in the
gnterior lobe of pituitary (cf. ibid), and observatinal

studies of receptor genes specific to these hormones,



10

15

20

25

30

35

010321

including cases of human, have been developed (Receptor
Kiso To Rinshd, Compiled by H. Imura, et al., published
by Asakura Shoten, pP297-304, 1993). Accordingly,
antagonists or agonists specifically and Selectively
acting on these receptors control the action of
hypothalamic hormone and controlling the secretion of
anterior pPituitary hormone. As the results, they are
expected to be useful for prophylactic and therapeutic
agents of anterior pituitary hormone dependent
diseases,

Leuprorelin acetate (Fujino et al,, Biological and
Biophysical Research Communications, Vol.60, 00.406-
413, 1974); Oliver, R.T.D. et al., British Journal of
Cancers, Vol.59, p.823, 1989; and Toguchi et al.,
Journal of International Medical Research, Vol.18,
PP.35-41], which is a highly potent derivative of
gonadotropic hormone-releasing hormone, one of the
hypothalamic hormones, (hereinafter sometimes
abbreviated as GnRH) [Schally A. V. et at., Journal of
Biological Chemistry, vol. 246, pp.7230-723¢, 1971; and
Burgus, R. et al., Proceeding of Natural Academic
Science, USa, Vol.69, pPp278-282, 19723, by
administration of multiple doses, lowers
release.prodpction of gonadotropic hormone in
pituitary, causing lowering of reactivity on
gonadotropic hormone is Spermary and ovary to suppress
Secretion of testosterone and estrogen. Leuprorelin
acetate has, therefore, been known to show antitumor
activity on such hormone-dependent cancers as
exemplified by prostate cancer, and has been widely
used in the clinical field. Leuprorelin acetate has
been widely used clinically also as a therapeutic agent
of e.g. endometriosis and precocious puberty. The high
antitumor activity of leuprorelin acetate is assumed to
be due to its high resistance, as compared with
natural GnRH, against protease,and to high affinity to
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GnRH receptor causing desensitization of GnRH due to
decrease in number of receptors. However, as
leuprorelin acetate is an ultra-agonist on GnRH
receptor, it has been known that, immediately after the
first administration, a transient aggravation
accompanied with the rise of serum testosterone
concentration due to pituitary-gonadotropic action
(acute action) is observed. Circumstances being such
as above, GnRH antagonistic drugs which are expected to
have substantially the same therapeutic effects as
described above but not to cause the above-mentioned
transient pituitary-gonadotropic action (acute action)
have been desired. As compounds having such GnRrH
antagonistic activity, a number of compounds including,
for example, derivatives of GnRH such as Straight-chain
peptides, (USP 5140009, 5171835), cyclic hexapeptide
derivatives (JPA 561(1986)—191698] or bicyclic peptide
derivatives [Journal of medicinal Chemistry, Vol. 36,
Pp.3265-3273, 1993]. These compounds are, however, all
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
desired. At the present stage, however, no report on

non-peptide GnRH antagonistic drugs has been made.

releasing hormone antagonistic activity as well as
axcellent gonadotropic hormone releasing hormone
antagonistic agents.

Disclosure of Invention

Thus, the present invention provides a
charmaceutical composition for antagonizing a

;onadotropin-releasing hormone (GnRH) Containing a

TN TG € S e S e e e
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More specificallyy the present inventigp Provides:
(1) a compound of the formula (I):

(I)

group bonded through 4 Carbon atom, a Nitrogen atom, an
Oxygen atom or 4 sulfur aton,

R® is hydrogen, formyl, Cyano a lower alkyl group
Substituteq by a group bonded through 5 sulfur atep or
an Optionally Substituteq hydroxy) group, a Carbonyl

R’ is hydrogen or 4 group bonded through a carpop atom;
n is 0 to 3;

described in EP-A-443548 and EP-A-520423, of the
formula.

TN D T
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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
residue optionally containing a hetero atom or an
optionally substituted heterocyclic group;

V is a chemical bond or a spacer group,

or a salt thereof,

(2) a compound according to (1), wherein R’ is a group

of the formula:

R?

in which R’ is hydrogen, halogen or a group bonded
through a carbon atom, a nitrogen atom, an oxygen atom
or a sulfur atom;
R® is hydrogen, halogen, nitro, cyano or a hydrocarbon
residue which may be substituted by a group bonded
through an oxygen atom, a nitrogen atom or a sulfur
atom,
r3) 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;
o is 0 to 3, and the other one is a group of the
formula:

10

R7-A-
in which R is an optionally substituted phenyl; A is
& chemical bond or a spacer group,

“4) a@ compound of the formula (II):

010331
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RYS-(CH,)r f R

P0G G

bis

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, €) an Optionally
substituted f) carboxyl, lower alkylenedioxy or g) a
group of the formula: -a-rR"® in which A is a chemical
bond or a spacer group, R" is alkyl, an Optionally
substituted cycloalkyl or an optionally substituted
heterocyclic group;
R is hydrogen, alkyl, an optionally substituted aryl,
an optionally substituted aralkyl, an Optionally
substituted cycloalkyl; R" is an optionally
substituted amino, ;
RY is an optionally substituted aryl;
ris 0 to 3,
or & salt thereof,
(5) a compound according to (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-r¥ jnp which A is a chemical
bond or a spacer group, R" is alkyl,
{6) a compound according to (4), wherein Q is aryl
which may be substituted by halogen,
{7) a compound according to (4), wherein R is

optionally substituted mono-aralkylamino,
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(8) a compound according to (4), wherein R is
optionally substituted benzylamino,

(9) a compound according to (4), wherein R jsg
opticnally substituted phenyl,

(10) a compound which is 3~ (N-benzyl-N-
methylaminomethyl)—4,7—dihydro-7—(2—methoxybenzyl)-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-
methylaminomethyl)—4,7—dihydro—7-(2-fluorobenzyl)—2—(4—
methoxyphenyl)-4-oxothieno[2,3—b]pyridine-s-carboxylic
acid ethyl ester or its salt,

(12) a compound which jis 2-(4—acetylaminophenyl)—3—(N-
benzyl-N-methylaminomethyl)—4,7—dihydro-7-(2-
fluorobenzyl)-4-oxothieno[2,3—b]pyridine—S—carboxylic
acid ethyl ester or its salt,

(13) a compound which is 5-benzylaminomethyl-l—(2—
chloro—G—fluorobenzyl)-2,4(lH,3H)—dioxo-6-(4—
methoxyphenyl)—3—phenylthiion[2,3—d]pyrimidine or its
salt,

(14) a compound which is 5-benzoyl-3-(N—benzyl—N-
methylaminomethyl)—7-(2,6—difluorobenzyl)—4,7—dihydro-—
4—oxo-2~(4~propionylaminophenyl)thieno[Z,3-b]pyridine
or its salt/

f15) a compound which is 5-benzoyl—3—(N—benzyl—N-
methylaminomethyl)-?-(Z,6—difluorobenzyl)—4,7-dihydro—
2—(4-N’—methylureidophenyl)—4—oxothieno[2,3—b]pyridine
5r iTs salt,

'16) a compound which is 3-(N-benzyl-N-
methylaminomethyl)—?-(2,6—difluorobenzyl)—4,7-dihydro—
E—iscbutyryl-4-oxo—2-(4-propionylaminophenyl)-
~hieno(2,3-b]pyridine or its salt,

17) a compound which is 3-(N-benzyl-N-
Iethylaminomethyl)-7-(2,6-difluorobenzyl)—4,7-dihydro-
E—iscbutyryl-z-(4-N'—methylureidophenyl)-4—
=xothieno([2,3-b]pyridine or its salt,
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(18) a compound which is 3-(N-benzyl-N-
methylaminomethyl)-?—(z,6-difluorobenzyl)—4,7-dihydro—
2-(4-N’-methylureidophenyl)—4—oxothieno[2,3—b]pyridine-
5-(N-isopropyl)carboxamide or its salt,

(19) a compound which is 3-(N-benzyl-N-
methylaminomethyl)-?-(Z,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 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-benzyl-N-methyl)carboxamide or its salt,

(21) a method for producing a compound of (3), which
comprises reacting a compound of the formula (I111):

0

X’(Cﬂz)m R‘
RiO-g . | s (III)
{
(Cﬂz)hQR’
R

wherein R‘,If and n are the same meaning as defined in
(1);
R’ and R® are the Same meaning as defined in (2);

R and m are the same meaning as defined in (3);

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 (3),
salt thereof,

or a

{22) a method for producing a compound of (5), which
comprises reacting a compound of the formula (IV):



10

15

20

010331

X~(CHp)r . q N//sz:
~ (IV)
~0

11e

{
R

wherein R'" jg @ group of the formula:

Q-(CH;)p-
in which Q is aryl which may be Substituted by a)
halogen, b) nitro, C) cyamo, d) amino, e) an optionally
Substituted f) carboxyl, lower alkylenedioxy or g) a
group of the formula: -a- R” in which A is 3 chemical
bond or a spacer group, R jis alkyl;
R is alkyl, optionally substituted aryl, Optionally
substituted ararkyl or optionally substituted
cycloalkyl;
R and r are the same meaning as defined ip claim ¢;
X is a leaving group; or a salt thereof, with a
compound of the formula:

R"H
wherein g is the same meaning as defined in (4), or a
sals 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), wherein the
Optionally.substituted condensed-bicyclic Compound is g
compound of the formula (IV):

ohdy oot R s B
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“H—(® 7)o (V)
N
R!lﬁ

in which a ring W is an optionally substituted homo or
hetero 5 to 7 membered ring;

R
R

is an optionally substituted hydrocarbone residue;
Y is hydrogen, or a group bonded through a carbon
atom, a nitrogen atom, oxygen atom or sulfur atom;

0 is 1 or 2,

(25) a composition according to (24), wherein the ring

W is a ring the formula (VI):

| l
T o
R?

in which R' and R? are each independently hydrogen, or
a group bonded through a carbon atom, a nitrogen atom,
OXygen atom or a sulfur atom,

(26) a composition according to (23), wherein the
optionally substituted condensed-bicyclic compound is a
compound of ihe formula (vII):

R!B

in which a ring.Y is an optionally substituted hetero 5
to 7 membered ring;

R" and rR® are each independently an optionally
substituted hydrocarbon residue,

{27) a composition according to (26), wherein the ring
Y is a ring of the formula (VIII):
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N/&O (VIII)

in which R* and r® are each independently hydrogen, an
Cptionally substituted hydrocarbon residue,

(28) a composition according to (23), which is a
composition for breventing or treating a sex hormone
cependent disease,

(29) a composition according to (23), which is a
composition for breventing or treating a sex hormone
dependent cancer, benign prostatic hypertrophy Oor myoma
cf the uterus,

(30) a composition according to (29), wherein the sex
hormone dependent cancer jis selected from the group
consisting of prostatic cancer, uterus cancer, breast
cancer and pitutiary adenoma,

(31) a composition according to (28), wherein the sex
hormone depending disease is selected from the group
ccnsistion of prostatauxe, endometriosis, myoma uteri
ar.d prococious puberty,

(22) a bpregnancy controlling composition, which
ccmprises a compound or a salt thereof claimed in (23),
carrier, excipient or diluent,

(33) a menstrual cycle controlling composition, which
ccmprises a compound or a salt thereof claimed in (23),
carrier, excipient or diluent, and

34) a composition according to (32), which is a
composition for contraception,

(23) & method for antagonizing gonadotropin—releasing
hcrmone in a mammal inp need thereof comprising
admiinistering an effective amount of a composition
aczording to (23) to a mammal suffering from a
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gonadotropin-releasing hormone derived disorder,

(36) a method according to (35), wherein the
gonadotropin-releasing hormone derived disorder is a
sex hormone dependent disease,

(37) a method according to (35), wherein the
gonadotropin—releasing hormone derived disorder is a
sex hormone dependent cancer, benign- prostatic
hypertropy or myoma of the uterus,

(38) a method according to (37), wherein the sex
hormone dependent cancer is selected from the group
consisting of prostatic cancer, uterus cancer, breast
cancer and pitutiary adenoma,

(39) a method according to (36), wherein the sex
hormone depending disease is selected from the group
consisting of prostatauxe, endometriosis, myoma uteri
and precocious puberty,

(40) a method for controlling pregnancy in a mammal in
need thereof comprising administering an effective
amount of a composition according to (23),

(41) a method for controlling menstrual cycle in a
mammal in need thereof comprising administering an
effective amount of a composition according to (23),
(42) a method for contraception in a mammal in neegq
thereof compfising administering an effective amount of
@ composition according to (23),

(43) 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 antagonizing gonadotropin
releasing hormone in a mammal suffering from a
qonadotropin-releasing hormone derived disorder,

(44) a use according to (43), wherein the gonadotropin-
releasing hormone derived disorder is a sex hormone
dependent disease,

(45) a use according to (43), wherein the gonadotropin-
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releasing hormone derived disorder is a sex hormone
dependent cancer, benign prostatic hypertropy or myoma
of the uterus,
(46) a use according to (45), wherein the sex hormone
dependent cancer is selected from the group consisting
of prostatic cancer, uterus cancer, breast cancer and
pututiary adenoma,
(47) a use according to (45), wherein the sex hormone
depending disease is selected from the group consisting
of prostatauxe, endometriosis, myoma uteri and
precocious puberty,
(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 hetero 5 to 7
membered ring and a homo or hetero 5 to 7 membered ring
Zfor producing a gonadotropin—releasing hormone
&ntagonistic composition for controlling menstrual
Cycle in a mammal in need thereof, and
'30) a use of an optionally substituted condensed-
Cicyclic compound consisting of a homo or hetero 5 to 7
membered ring and a homo or hetero 5 to 7 membered ring
Zor producing a gonadotropin—releasing hormone
entagonistic composition for contraception in a mammal
in nead thereof.

Examples of the groups bonded through the carbon

2, R’ and R7, include, each

&tom shown by Rl, R
Cptionally substituted, alkyl (e.g. C,, alkyl such as
m=2thyl, ethyl, propyl, isopropyl, butyl, t-butyl,
E=ntyl and hexyl), cycloalkyl (e.g. Ci.¢ cycloalkyl such
&5 cyclopropyl, cyclopentyl and cyclohexyl),
alkoxyalkyl (e.g. C,_; alkoxy-C,, alkyl such as
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methoxymethyl, ethoxymethyl, ethoxybutyl and
propoxyhexyl), hydroxyalkyl (€.9. C¢ alkyl such as
hydroxymethyl, hydroxyethyl, hydroxybutyl and
hydroxypropyl), alkenyl (e.g. C;.s alkenyl such as
vinyl,butadienyl and hexatrienyl), formyl, carboxyl,
alkoxycarbonyl (e.g. C, alkoxycarbonyl such as
methoxycarbonyl, ethoxycarbonyl and t-butoxycarbonyl),
Cyano, amido, mono-, di-alkylcarbamoyl (é.g. mono-, dj-
Cis alkylcarbamoyl such as methyl carbamoyl,
ethylcarbamoyl, hexylcarbamoyl, dimethylcarbamoyl and
methylethylcarbamoyl), amidino, aryl (e.9. Cey, aryl
such as phenyl,naphthyl and anthracenyl), aralkyl (e.q.
C;.2¢ aralkyl such as benzyl, benzhydryl and trityl) and
heterocyclic groups having a bond at the carbon atom
(e.g. 5-membered cyclic groups containing, besides the
carbon atom, 1 to 4 hetero-atoms selected from oxygen
atom, sulfur atom and nitrogen atom, such as 2- or 3-
thienyl, 2- or 3-furyl, 2- or 3-pyrrolyl, 2-, 3- or 4-
pyridyl, 2-, 4- or S-oxazolyl, 2-, 4- or S-thiazolyl,
3-, 4- or S5-pyrazolyl, 2-, 4- or S5-imidazolyl, 3=, 4-
or 5-isoxazolyl, 3, 4- or S-isothiazolyl, 3- or 5-
(l,2,4-oxadiazolyl), l,3,4-oxadiazolyl, 3- or 5-(1,2,4-
thiadiazolyl), 1,3,4-thiadiazolyl, 4- or 5-(1,2,3-
thiadiazolyl), 1,2,5—thiadiazolyl, 1,2,3—triazolyl,
1,2,4-triazolyl and 1lH- or 2H—tetrazolyl; 6 -membered
c€yclic groups containing, besides the carbon atom, 1 to
4 hetero-atoms selected from oxygen atom, sulfur atom
and nitrogen atom, such as N-oxido-2-, 3- or 4-pyridyl,
2~, 4-or 5-pyrimidinyl, N-oxido-2-, 4- or 5.
Pyrimidinyl, 2-.or 3-thiomorpholinyl, 2- or 3-
morpholinyl, oxoimidazinyl, dioxotriazinyl,
pyrrolidinyl, piperidinyl, Pyranyl, thiopyranyl, 1,4-
oxadinyl, l,4~thiazinyl, 1,3-thiazinyl, 2- or 3-
Piperazinyl, triazinyl, oxotriazinyl, 3- or 4-
pyridazinyl, pyrazinyl and N-oxido-3- or 4-pyridazinyl;
and 5- to 8-membered cyclic groups or condensed ring
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thereof containing, besides the carbon atom, 1 to 4
hetero-atoms e.q. Oxygen atom, sulfur atom or nitrogen
atom, for example, bicyclic or tricyclic condensed
cyclic groups containing, besides the carbon atom, 1 to
4 hetero-atoms selected from Ooxygen atom, sulfur atom
and nitrogen atom, such as benzofuryl, benzothiazolyl,
benzoxazolyl, tetrazolo[l,5-b]pyridazinyl,
triazolo[4,5-b]pyridazinyl, benzoimidazolyl, quinolyl,
isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyl,
quinoxalinyl, indolizinyl, quinolizinyl, 1,8-
naphthylizinyl, purinyl, pteridinyl, dibenzofuranyl,
carbazolyl, acrydinyl, Phenanthridinyl, chromanyl,
benzoxazinyl, phenazinyl, phenothiazinyl and
phenoxazinyl),

Examples of the substituents, which the above-
mentioned groups bonded through the carbon atom may
have, include Ce.1e aryl (e.q. phenyl and naphthyl)
optionally substituted with 1 to 4 substituents
selected from, for example, (a) hydroxyl, (b) amino,
(c) mono- or di- Ci.s alkyl amino (e.9. methylamino,
ethyliamino, propylamino, propylamino, dimethylamino and
diethylamino) and (d) C,, alkoxy (e.g. methoxy, ethoxy,
Propoxy and hexyloxy) and (e) halogen (fluorine,
chlorine, bfﬁmine, iodine); mono- or di- Ci.s alkylamino
‘e.g. methylamino, ethylamino, propylamino,
dimethylamino and diethylamino); Ci.4 acylamino (e.qg.
Zormylamino and acetylamino); hydroxyl; carboxyl;
nitre; C, alkoxy (e.q. methoxy, ethoxy, propoxy,
isopropoxy and butoxy); C,, alkyl—carbonyloxy (e.qg.
@cetcxy and ethyl carbonyloxy)), halogen (e.q.
Zluorine, chlorine, bromine and iodine), and such
cpticnally substituted groups bonded through nitrogen
ctom as described below. Number of the substituents
ranges from 1 to 6, preferably 1 to 3.

Examples of the groups bonded through nitrogen

etom shown by RI, Rz, Rj, R’ and R”, include, eact
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optionally substituted, groups shown by
~NRZR?

wherein R? is hydrogen, alkyl, cycloalkyl, aryl,
heterocyclic groups and -SOp- (p is 1 to 2) and R' is
hydrogen or alkyl, and heterocyclic groups bonded
through a nitrogen atom (e.qg. 1H-1-pyrrolyl, 1-
imidazolyl, pyrazolyl, indolyl, 1H-1-indazolyl, 7-
purinyl, l-pyrrolidinyl, l-pyrrolinyl, 1-
imidazolidinyl, pyrazolidinyl, piperazinyl,
pyrazolidinyl, 4-morpholinyl and 4—thiomorpholinyl).
Said alkyl, cycloalkyl, aryl and a heterocyclic group
are the same meaning as described in the above.

Examples of the substituents, which the group
bonded through nitrogen atom may have, include Ci
alkyl (e.g. methyl, eEhyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl and tert-butyl), c,, alkenyl (e.q.
vinyl, l-methylvinyl, l-propenyl and allyl), C,,
alkynyl (e.q. ethynyl, 1-propynyl and propargyl), C,_
cycloalkyl (e.q. cyclopropyl, cyclobutyl, cyclopentyl
and cyclohexyl), Cs, cycloalkenyl (e.g. cyclopentenyl
and cyclohexenyl), C;.i1 aralkyl (e.g. benzyl, a-
methylbenzyl and phenethyl), C,_,, aryl (e.g. phenyl and
naphthyl), Cj alkoxy (e.g. methoxy, ethoxy, propoxy,
isopropoxy, n-butoxy, isobutoxy, sec-butoxy and tert-
butoxy), C_,. aryloxy (e.g. phenoxy), Ci.¢ alkanoyl
(e.g. formyl, acetyl, Propionyl, n-butyryl and
isobutyryl), C,_,. aryl-carbonyl (e.q. benzoyl), c,,
alaknoyloxy (e.q. formyloxy, acetyloxy, propionyloxy
and iso-butyrquxy), Ce-14 aryl-carbonyloxy (e.qg.
benzoyloxy), carboxyl, C,, alkoxy-carbonyl (e.qg.
methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,
iso-propoxycarbonyl, n-butoxycarbonyl,
isobutoxycarbonyl and tert-butoxycarbonyl), carbamoyl
group, N-mono- C,_, alkylcarbamoyl (e.g. N-
methylcarbahoyl, N-ethylcarbamoyl, N-propylcarbamoyl,
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N—isopropylcarbamoyl and N-butylcarbamoyl), N,N-di- C,_,
alkylcarbamoyl (e.g. N,N-di methylcarbamoyl, N,N-
diethylcarbamoyl, N,N-dipropylcarbamoyl andg N,N-
dibutylcarbamoyl), cyclic aminocarbonyl (e.g. 1-
aziridinylcarbonyl, l—azetidinylcarbonyl, 1-
pyrrolidinylcarbonyl, l-piperidinylcarbonyl, N-
methylpiperazinylcarbonyl and morpholinocarbonyl),
nalogen (fluorine, chlorine, bromine and iodine), mono-
o°r tri-halogeno- C,, alkyl (e.q. chloromethyl,
dichloromethyl, trifluoromethyl and trifluoroethyl),
OX0 group, amidino, imino group, amino, mono- or dj Ciq
alkylamino (e.g. methylamino, ethylamino, propylamino,
isopropylamino, butylamino, dimethylamino,
diethylamino, dipropylamino, diisoopropylamino and
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.q. aziridinyl,
&zetidinyl, pyrrolidinyl, pyrrolinyl,,pyrrolyl,
Imidazolyl, pyrazolyl, imidazolidinyl, pPiperidino,
morpholino, dihydropyridyl, N-methylpiperazinyl and N-
ethylpiperazinyl), Ci.¢ alkanoylamino (e.g. formamide,
acetamide, trifluorocacetamide, Propionylamindo,
tutyrylamido‘and isobutyrylamido), benzamido,
carbamoylamino, N- Ci.4 alkylcarbamoylamino (e.g. N~
methylcarbamoylamino), N-ethylcarbamoylamino, N-
Eropylcarbamoylamino, N—isopropylcarbamoylamino and N-
tutylcarbamoylamino), N,N-di- C,, alkylcarbamoylamino
(2.9. N,N-dimethylcarbamoylamino, N,N-
diethylcarbamoylamino, N,N—dipropylcarbamoylamino and
N,N-dibutylcarbamoylamino), Ci3 alkylenedioxy (e.q.
mzthylenedioxy and ethylenedioxy), ~-B(OH),, hydroxyl,
epoxy (-0-), nitro, cyano, mercapto, sulfo, sulfino,
En0sSphono, dihydroxyboryl, sulfamoyl, C,,
a_kylsulfamoyl, (e.qg. N-methylsulfamoyl, N-
ezhylsulfamoyl, N-propylsulfamoyl, N-isopropylsu]fumoyl
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and N-butyl sulfamoyl), di- ¢, alkylsulfamoyl (e.q.
N,N—dimethylsulfamoyl, N,N—diethylsulfamoyl, N,N-
dipropylsulfamoyl and N,N~dibutylsulfamoyl), Cie
alkylthio (e.gq. methylthio, ethylthio, propylthio,
isopropylthio, n-butylthio, Sec-butylthio angd tert-
butylthio), Phenylthio, c,, alkylsulfinyl (e.q.
methylsulfinyl, ethylsulfinyl, propylsulfinyl and
butylsulfinyl), Phenylsulfinyl, Cie alkylsulfonyl (e.g.
methylsulfonyl, ethylsulfonyl, propylsulfonyl and
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 Rl, R? and R7, include hydroxyl, each
optionally substituted, alkoxyl, Cycloalkoxy, aryloxy,
aralkyloxy and heterocyclic hydroxyl groups. fThe
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.

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

Example§ of the groups bonded through sul fur atom,
shown by Rl, Rz, R’ and Rn, include mercapto, alkylthio,
cycloalkylthio, 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.

The substituents, which the said sulfur atom may
have, are of the Same meaning as that of the
Substituents which the above-mentioned Optionally
substituted groups bonded through nitrogen atonm may
have.

Examples homocyclic groups in the Ooptionally
Substituted homocyclic groups shown by R’ include 3- to
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7-membered cyclic hydrocarbon groups consisting of only
carbon atoms, for example, C;; cycloalkane (e.g.
cyclopropane, Cyclobutane, cyclopentane, cyclohexane
and cycloheptane) and C;.; cycloalkene (e.qg.
cyclopropene, Cyclobutene, cyclopentene, Cyclohexene
and cycloheptene).

Examples of the substituents whiich the said
homocyclic groups may have, include Ci.;5 alkyl (e.qg.
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, s-
butyl, t-butyl, pentyl, hexyl, heptyl, octyl, nonyl,
decyl, undecyl, dodecyl, tridecyl, tetradecyl and
pentadecyl), C,_, cycloalkyl (e.q. cyclopropyl,
cyclobutyl, Cyclopentyl and cyclohexyl), C;.10 alkenyl
(é.g9. vinyl, allyl, 2-methylallyl, 2-butenyl, 3-butenyl
and 3-octenyl), Ca 10 élkynyl (e.g. ethynyl, 2-propynyl
and 3-hexynyl), Cs.10 cycloalkyl (e.qg. cyclopropenyl,
cyclopentenyl and cyclohexenyl), Ce-10 aryl (e.g. phenyl
and naphthyl), Ci.19 aralkyl, (e.g. benzyl, phenylethyl
and trityl), nitro, hydroxyl, mercapto, oxo, thioxo,
Cyano, carbamoyl, carboxyl, C,_s alkoxy-carbonyl (e.qg.
methoxycarbonyl and ethoxycarbonyl), sulfo, halogen
(e.g. fluorine, chlorine, bromine and iodine), c,,
alkoxy (e.g.- methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, s-butoxy and t-butoxy), Cs.10 aryloxy
(e-g. phenoxy), Cis alkylthio (e.qg. methylthio,
ethylthio, n-propylthio, isopropylthio, n-butylthio ang
t-butylthio), ¢, ,, arylthio (e.g. phenylthio), Ci
alkylsulfinyl (€.9. methylsulfinyl and ethylsulfinyl),
Co-10 arylsulfinyl (e.g.phenylsulfinyl), Cie
alkylsulfonyl (é.g. methylsulfonyl and ethylsulfonyl),
Ce-10 arylsulfonyl (e.g. phenylsulfonyl), amino, C,,
acylamino (e.g. acetylamino and pPropylamino), mono- or
di- C,, alkylamino (e.g. methylamino, ethylamino, r-
propylamino, isopropylamino, n-butylamino,
cimethylamino and diethylamino), Cis.s cycloalkylamino




10

15

20

25

30

35

- 20 - 010331

(e.g. cyclopropylamino, cyclobutylamino,
cyclopentylamino and cyclohexylamino), C,_,, arylamino
(e.g. anilino), C,, aralkyl (e.q. formyl, acetyl and
hexanoyl), C._;, aryl-carbonyl (e.qg. benzoyl), and 5- to
b-membered heterocyclic group containing, besides
carbon atom, 1 to 4 hetero-atoms selected from oxygen,
sulfur and nitrogen (e.g. 2- or 3-thienyl, 2- or 3-
furyl, 3-, 4- or S5-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, 2-, 3- or 4-pyridyl, 2-
+ 4- or 5-pyrimidyl, 3- or 4-pyridazinyl, quinolyl,
isoquinolyl and indolyl). Number the substituents
ranges from 1 to 6, preferably from 1 to 3.

Examples of the above-mentioned optionally
substituted heterocyclic groups shown by R’ include 5-
to 8-membered cyclic groups or condensed ring thereof
containing, besides carbon atom, 1 to 4 hetero-atoms
such as oxygen atom, sulfur atom and nitrogen atom, for
example, S5-membered cyclic groups containing, 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-pyriayl, 2-, 4- or 5-oxazolyl, 2-, 4- or 5-
thiazolyl, 3-, 4- or 5-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 5-(1,2,3-thiadiazolyl), 1,2,5-
thiadiazolyl, 1,2,5-thiadiazolyl, 1,2,3-triazolyl,
1,2,4~triazolyl, and 1H- or 2H-tetrazolyl; 6-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-oxido-2-, 3- or
4-pyridyl, 2-, 4- or S-pyrimidinyl, N-oxido-2-, 4-or 5-
pyrimidinyl, thiomorpholinyl, morpholinyl,
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oxoimidazinyl, dioxotriazinyl, pyrrolidinyl,
piperazinyl, pyranyl, thiopyranyl, l,4—oxadinyl, 1,4-
thiazinyl, 1,3-thiazinyl, pPiperazinyl, triazinyl,
oxotriazinyl, 3- or 4-pyridazinyl, pPyrazinyl and N-
oxido-3- or 4-pyridazinyl; bicyclic or tricyeclic
condensed ring groups containing, besides carbon atom,
1 to 4 hetero-atoms selected from oxygen atom, sulfur
atom and nitrogen atom, as exemplified by benzofuryl,
benzothiazolyl, benzoxazolyl, tetrazolof1,4-
blpyridazinyl, triazolo[4,S-b]pyridazinyl,
benzoimidazolyl, quinolyl, isoquinolyl, cinnolinyl,
phthaladinyl, quinazolinyl, quinoxalinyl, indolidinyl,
quinolidinyl, 1,8—napthylidinyl, purinyl, bteridinyl,
dibenzofuranyl, carbazolyl, acridinyl, phenathridinyl,
chromanyl, benzoxadinyl, phenazinyl, Phenothiazinyl anqg
phenoxazinyl.

Examples of substituents, which said heterocyclic
groups may have, C,, alkyl (e.q. methyl,ethyl, propyl,
iscopropyl, butyl, isobutyl, sec-butyl and tert-butyl),
C;-¢ alkenyl (e.q. vinyl,l—methylvinyl, l-propenyl and
allyl), c,, alkynyl (e.g. ethynyl, l-propinyl and
prepargyl), C, cycloalkyl (e.q. cyclopropyl,
cyclobutyl, ¢cyclopentyl) and cyclohexyl), Cs_,
cycloalkenyl (e.q. Cyclopentenyl and cyclohexenyl), Cy.
11 aralkyl (e.q. benzyl, a-methylbenzyl and phenethyl),
Ce.1a aryl (e.q. phenyl and naphthyl), C,, alkoxy
(e.g.methoxy, ethoxy, propoxy, iso—propoxy, n-butoxy,
iso~butoxy, sec-butoxy and tert-butoxy), Cé.14 aryloxy
(e.g. phenoxy), C,, alkanoyl (e.q. formyl, acetyl,
propionyl, n-butyryl and iso-butyryl), Ce-14 aryl-
carbonyl (e.q. benzoyl), ¢, alkanoyloxy (e.qg.
formyloxy, acetyloxy, propionyloxy, n-butyryloxy and
isobutyryloxy), Ce-14 aryl-carbonyloxy (e.qg.
benzoyloxy), carboxyl, C,, alkoxy-carbonyl (e.qg.

methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,
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iso—propoxycarbonyl, n-butoxycarbonyl,
isobutoxycarbonyl and tert-butoxycarbonyl), carbamoyl
group, N-mono- C,_, alkylcarbamoyl (e.g. N-
methylcarbamoyl, N-ethylcarbamoyl, N—propylcarbamoyl,
-isopropylcarbamoyl and N-butylcarbamoyl), N,N-di- C
alkylcarbamoyl (e.qg. N,N—dimethylcarbamoyl, N,N-
diethylcarbamoyl, N,N—dipropylcarbamoyl and N,N-
dibutylcarbamoyl), cyclic aminocarbonyl (e.g. 1-
aziridinylcarbonyl, l-azetidinylcarbonyl, 1-
pyrrolidinylcarbonyl, l—piperidinylcarbonyl, N-
methylpiperazinylcarbonyl and morpholinocrbonyl),
halogen (fluorine, chlorine, bromine, iodine), mono-,
di or tri-halogeno c, alkyl (e.gq. chloromethyl,
dichloromethyl, trifluoromethyl and trifluoroethyl),
Oxo group,amidino, imino group, amino, mono- or diji- Cy,
alkylamino (e.qg. methylamino, ethylamino, Propylamino,
isopropylamino, butylamino, dimethylamino,
diethylamino, dipropylamino, diisopropylamino and
dibutylamino), 3- to 6-membered cyclic amino group
optionally containing, besides carbon atoms and one
nitrogen atom, 1 to 3 hetero-atoms selected from oxygen
atom, sulfur atom and nitrogen atom (e.qg. aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, pyrrolyl,
imidazolyl, byrazolyl, imidazolidinyl, piperidino,
morpholino, dihydropyridyl, pyridyl, N-
rmethylpiperazinyl and N-ethylpiperazinyl), Cig
alkanoylamino (e.g. formamido, acetamido,
trifluoroacetamido, propionylamido, butylamido and
isobutyrylamido), benzamide, carbamoylamino, N- Ci,
alkylcarbamoylamino (e.qg. N-methylcarbamoylamino, N-
ethylcarbamoylamino, N-propylcarbamoylamino, N-
isopropylcarbamoylamino and N-butylcarbamoylamino),
N,N-di- C,, alkylcarbamoylamino (e.g.N,N-
dimethylcarbamoylamino, N,N-diethylcarbamoylamino, N,N-
dipropylcarbamoylamino and N,N-dibutylcarbamoylamino),
Cis alkylenedioxy (e.qg. methylenedioxy and
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ethylenedioxy), -B(OH),, hydroxyl, €POXy (~-0-), nitro,
Cyano, mercapto, sulfo, sulfino, phosPhono,
dihydroxyboryl, sulfamoyl, C,, alkylsulfamoyl (e.g. N-
methylsulfamoyl, N-ethylsulfamoyl, N—propylsulfamoyl,
N-isopropylsulfamoyl and N—butylsulfamoyl), di- C,,
alkylsulfamoyl (e.gq. N,N-dimethylsulfamoyl, N,N-
diethylsulfamoyl, N,N-dipropylsulfamoyl and N,N-
dibutylsulfamoyl), Ci.s alkylthio (e.g. methylthio,
ethylthio, propylthio, isopropylthio, n-butylthio, sec-
butylthio and tert-butylthio), phenylthio, Cis
alkylsulfinyl (e.q. methylsulfinyl, ethylsulfinyl,
propylsulfinyl and butylsulfinyl), phenylsulfinyl, Cie
alkylsulfonyl (e.qg. methylsulfonyl, ethylsulfonyl,
prcpylsulfonyl and butylsulfonyl) and Phenylsulfonyl.
Nurber of the substitilents 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
groups, and these are of the same meaning as defined
abave.

Examples of the amidated carboxyl groups shown by
R* Znclude groups shown by -CONRZ*R? (wherein R* and r%
are of the same meaning as defined above) .

As the lower alkyl in the lower alkyl substituted
by 2 group bonded through a sulfur atom shown by RA,
menzioned is made of, for example, C,, alkyl such as
methyl, ethyl, propyl, i-propyl, butyl, i-butyl, s-
butwl, pentyl, hexyl and the like. The group bonded
thrcugh a sulfur atom is as the same meaning as defined
above.

The lower alkyl in the lower alkyl substituted by
an cpticnally substituted hydroxyl shown by R is the
Same meaning as defined above.

As substituents on the lower alkyl group, having
Ooptionally substituted hydroxyl, shown by the at  .e-
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mentioned R“, use is made of, for example, Cie alkyl
(e.g. methyl, ethyl, n-propyl, i-propyl, n-butyl and
tert-butyl) optionally having 1 to 4 Substituents
selected from halogen (e.g. chlorine, bromine and
fluorine), Ce.10 aryl (e.g. phenyl and naphthyl), Ciiz
aralkyl (e.g. benzyl and phenylethyl) and nitro; Cs.10
aryl (e.g. phenyl and naphthyl) optionally having 1 to
4 substituents selected from halogen (e.q. chlorine,
bromine and fluorine), C,, alkyl (e.g. methyl, ethyl
and n-propyl), Ci10 aryl (e.q. phenyl and naphthyl); c,_
12 aralkyl (e.q. benzyl, phenylethyl and naphtylmethyl)
optionally having 1 to 4 substituents selected from
halogen, (e.g. chlorine, bromine and fluorine), Cie
alkyl (e.g. methyl, ethyl and and n-propyl), C.,, aryl
(e.g. phenyl and naphEhyl), Cy.12 aralkyl (e.g. benzyl
and phenethyl) and nitro; C,, alkyl-carbonyl (e.q.
acetyl and propionyl) optionally having 1 to 3
substituents selected from formyl, halogen (e.g.
chlorine, bromine and fluorine), ¢, alkyl (e.q.
methyl, ethyl and n-propyl), C¢.j aryl(e.g. phenyl and
naphthyl), c,_, aralkyl (e.g. benzyl and phenylethyl)
and nitro; C,_, aryloxy-carbonyl (e.qg.
phenyloxycarbonyl and naphthyloxycarbonyl) Optionally
having 1 to 4 substituents selected from halogen (e.gq.
chlorine, bromine and fluorine), c,, alkyl (e.q.
methyl, ethyl and n-propyl), Cq_; aryl(e.q. phenyl and
naphthyl), c, |, aralkyl (e.q. benzyl and
phenylethyl)and nitro; Cg,, aryl-carbonyl (e.g. benzoyl
and naphthylcarbonyl) optionally having 1 to 4
substituents selected from halogen (e.g. chlofine,
bromine and fluorine), alkyl (e.q. methyl, ethyl
and n-propyl), Cé-10 aryl (e.q. phenyl and naphthyl), c,.
1z aralkyl (e.q. benzyl and phenylethyl) and nitro; c,,,
aralkyl-carbonyl (e.g.benzylcarbonyl and
phenethylcarbonyl) optionally having 1 to 4
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substituents selected from halogen (e.gq. chlorine,
bromine and fluorine), Cis alkyl (e.g. methyl, ethyl
and n-propyl), Cq aryl (e.g. phenyl and naphthyl), C,.
12 @aralkyl (e.g. benzyl and phenethyl) and nitro; and
pyranyl or furanyl, tri (Ci.y alkyl) silyl (e.qg.
trimethylsilyl and triethylsilyl) optionally having 1
to 4 substituents selected from halogen (e.q. chlorine,
bromine and fluorine), Cise alkyl (e.q. methyl, ethyl
and n-propyl), Cg_j, aryl (e.g. phenyl and naphthyl), c,.
12 @ralkyl (e.g. benzyl and phenethyl) and nitro.

As the hydrocarbon residue in the carbonyl group
optionally substituted by the hydrocarbon residue,
shown by R“, mention is made of, for example, saturated
Oor unsaturated hydrocarbon residues having up to 25
carbon atoms. Examplés of them include alkyl (e.q. Ci.g
alkyl such as methyl, ethyl, propyl, isopropyl, butyl,
t-butyl, péntyl and hexyl), cycloalkyl (e.g. C;
cycloalkyl such as cyclopropyl, cyclobutyl and
cyclohexyl), alkoxyalkyl (e.g. C,, alkoxy-C,¢ alkyl
such as methoxymethyl, ethoxymethyl, etho#ybutyl and
propoxyhexyl), alkenyl (e.g. C, alkenyl such as
vinyl,butenyl, butadienyl and hexatrienyl), aryl (e.g.
Cé-1. aryl such as phenyl, naphthyl and antracenyl) and
aralkyl (e.g. C,_, aralkyl such as benzyl, benzhydrile
and trityl).

The optionally substituted 5 to 7 membered
heterocyclic group having as a group capable of
constituting the ring, carbonyl, thiocarbonyl, an
cpticnally oxidized sulfur atom or a group convertible
them, shown by és, in the same meaning as defined on
£age 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 Rﬂ
include carboxyl, C,., alkoxycarbonyl, Ccyano,

tetrazolyl, trifluoromethanesulfonic acid amido,
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phosphoric acid group and sulfonic acid group. As the
Spacer group shown by V, mention is made of, for
example, -(C=0)-, -0-, -S-, -NH-, ~(C=0)-NH~, -0-CH,-
+ =S-CH,- and -CH=CH-.

The optionally substituted aromatic hydrocarbon
residue optionally containing a hetero atom and the
optionally substituted heterocyclic-group, shown by the
ring Z, is the same meaning as defined on page 5, lines
38 to 44 of EP-A-0520423,

As the aryl shown by R" or in the Optionally
substituted aryl shown by R and RY, mention is made
of, for example, mono Cyclic- or condensed polycyclic-
aromatic hydrocarbon residues. Preferable example of
them includes C¢-12 aryl such as phenyl, naphthyl,
anthryl, phenanthryl,“acenaphthylenyl and the like.
Among these, phenyl, l-naphthyl and 2-naphthyl are more
preferable.

The number of substituent is one or more,
preferably one to three.. Examples of .the substituents
include, C,, alkyl (e.g. methyl, ethyl, propyl), C,.,
alkenyl (e.g. vinyl, allyl, 2-buetnyl), Cs.. alkynyl
{(e.g. propargyl, 2-butynyl), Cs.; cycloalkyl (e.g.
cyclopropyl,,cyclobutyl, cyclopentyl, cyclohexyl), aryl
(e.g. phenyl, naphthyl), 5- to 9-membered aromatic
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 nonaromatic
heterocyclic group having 1 to 4 hetero atoms selected
from a nitrogen-atom, an Oxygen atom and a sulfur atom
{(e.g. oxiranyl, azetidinyl, oxethanyl, thietanyl,
pyrrolidinyl, tetrahydrofuryl, thioranyl, pPiperidinyl,
tetrahydropyranyl, morpholinyl, thiomorpholinyl,
Piperazynyl), C;.10 aralkyl (e.q. benzyl, phenethyl),
amino, N-monosubstituted amino (e.gq. N-C, ¢ alkyl amino

such as methylamino, ethylamino, pPropylamino), N,N-
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disubstituted amino [e.g. N,N-di(C,; alkyl) amino such
as dimethylamino, diethylaminoj, amidino, acyl (e.g.
Ci.s alkyl-carbonyl such as acetyl, propionyl, butyryl;
C¢-1;2 aryl-carbonyl such as benzoyl; c;,, aralkyloxy-
carbonyl such as benzyloxycarbonyl), carbamoyl, N-
monosubstituted carbamoyl [e.g. N-(C,,) alkyl)carbamoyl
such as methylcarbamoyl, ethylcarbamoyl,
ethylcarbamoyl, propylcarbamoyl), N,N-disustituted
carbamoyl [e.g. N,N-di(C,, alkyl)carbamoyl such as
dimethylcarbamoyl, diethylcarbamoyl], sulfamoyl, N-
monosubstituted sulfamoyl [e.g. N-(C,, alkyl)sulfamoyl
such as methylsulfamoyl, ethylsulfamoyl,
propylsulfamoyl], N,N-disubstituted sulfamoyl [e.gq.
N,N-di(C,, alkyl)sulfamoyl such as dimethylsulfamoyl,
diethylsulfamoyl], cafboxyl, Ci.3 alkoxy-carbonyl (e.qg.
methoxycarbonyl, 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.gq. vinyloxy, allyloxy),
cycloalkyloxy (e.g. C,_, cycloalkyloxy such as
cyclopropyloxy, cyclobutyloxy), aralkyloxy (e.g. C,.;
aralkyloxy such as benzyloxy), aryloxy (e.g. phenyloxy,
raphthyloxy); mercapto, Ci3 alkylthio (e.q. methylthio,
éthylthio, propylthio), aralkylthio (e.g. Cy;_yp
eralkylthio such as benzylthio), arylthio (e.qg.
chenylthio, naphthylthio), C,, alkylenedioxy (e.g.
methylenedioxy, ethylenedioxy, propylenedioxy), sulfo,
cyano, azide, nitro, nitroso, halogen *fulorine,
chlorine, bromine iodine), and the like.

As the araikyl in the optionally substituted
aralkyl shown by Ru, 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
m2thyl, ethyl, propyl, butyl, pentyl, hexyl. The
substituents are of the same meaning as defined i~ the
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substituents which the above aryl, shown by Rr'?, may
have.

As the cycloalkyl in the optionally substituted
cycloalkyl shown by R and R”, mention is made of, for
example, C;_, cycloalkyl and C;_,, bicycloalkyl. The
preferable examples of them include cyclolprolyl,
cyclobutyl, cyclopentyl, cyclohexyl,“cycloheptyl,
cyclooctyl, bicyclo[2,2,l]heptyl, bicyclo[2,2,2]octyl,
bicyclo[3,2,1]octyl, bicyclo[3,2,1]nonyl,
bicyclo[4,2,1]nonyl, bicyclo[4,3,l]decyl. Among these,
cyclopentyl and cyclohexyl are more preferable. The
substituents are of the same meaning as definede in the
substituents which aryl, shown by R'?, may have.

As the heterocyclic group in the optionally
substituted heterocyctic group shown by R“, mention is
made of, for example, 5- to 13-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-aromatic
heterocyclic group.

Examples of the aromatic heterocyclic group
include an aromatic monocyclic heterocyclic group (e.gq.
furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl,
thiazolyl, iéothiazolyl, imidazolyl, pyrazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, l,3,4—oxadiazolyl,
furazanyl, 1,2,3-thiadiazolyl, l,2,4-thiadiazolyl,
1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, triazinyl), an aromatic-condensed~ring
heterocyclic group {€.g. benzofuranyl, isobenzofuranyl,
benzo[b]thienyl, indoryl, isoindoryl, lH-indazolyl,
benzoimidazolyl, benzoxazolyl, 1,2—benzoisoxazolyl,
benzothiazolyl, l,2-binzoisothiazolyl, 1H-
benzotriazolyl, quinolyl, isoquinolyl, cinnolinyl,
quinazolinyl, quinoxalinyl, phthalazinyl,
naphthylidinyl, purinyl, pteridinyl, carbazolyl, «-
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carbolinyl, B-carbolinyl, yY-carbolinyl, acridinyl,
phenoxazinyl, Phenothiazinyl, pPhenazinyl,
phenoxathiinyl, thianthrenyl, phenanthridinyl,
phenanthrolinyl, indolizinyl, pyrrolof1,2-
b]lpyridazinyl, pyrazolo[l,s-a]pyridyl, imidazo[1,2-
alpyridyl, imidazo[l,S-a]pyridyl, imidazo[1,2-
blpyridazinyl, imidazo[l,2—a]pyridazinyl, 1,2-4-
tiazolo[4,3-a]pyridyl, 1,2,4-triazolo[4,3—
blpyridazinyl}.

Examples of the non-aromatic heterocyclic group
include oxylanyl, azetizinyl, oxethanyl, thiethanyl,
pyrrolidinyl, tetrahydrofuranyl, thiolanyl, piperidyl,
tetrahydropyranyl, morpholinyl, thiomorpholinyl,
piperazinyl.

The heterocyclicﬁgroup 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!'2,

As the substituents in the Optionally substituted
carboxyl group shown by Q, mention is ﬁade of, for
example, alkyl, cycloalkyl, aryl, aralkyl, a
heterocyclic group. These are of the same meaning as
defined above.

As the lower alkylenedioxy shown by Q, mention is
made of, for example, C,, alkylenedioxy (e.qg.
methylenedioxy, ethylenedioxy, propylenedioxy, 2,2-
dimethylmetylenedioxy).

As the lower alkyl shown by R“, mention is made
of, for example, .C,¢ alkyl (e.g. methyl, ethyl, propyl,
Zsopropyl, buty%, t-butyl, pentyl, hexyl).

As the optionally substituted amino group shown by
EY, mention is made of, for example, a group of the
formuzla: -NR¥/R?: wherein R¥’ is anp Optionally
substituted aryl, an optionally substituted
heterocyclic group;

R is hydrogen, an Ooptionally substituted alkyl:
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The optionally substituted alkyl, Optionally
substituted cycloalkyl, optionally substituted aryl and
optionally substituted heterocyclic group are of the
same meaning as defined above.

As the spacer group shown by the symbol "a",
mention is made of, fro example, Ci.4 alkylene (e.qg.
methylene, ethylene), C,, (e.qg. vinylene,
butadienylene); a group of the formula: ~(CH;)eNR*-in
which ¢ is 0 to 3, R* is hydrogen, Cis alkyl (e.qg.
methyl, ethyl, butyl); a group of the formula: -CO-: a
group of the formula: -CONR?- inp which R ig of the
Same meaning as defined above; -0-; -5-; a group of the
formula: -NR™S(0)e- in which e is 0 to 2, R? is of the
same meaning as defined above.

Preferable example of the homo or hetero §5- to 7-
membered ring group (ring W’) in the Optionally
substituted condensed-bicyclic compound consisting 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
¥’) 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:
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Among these cyclic groups, those of the formulae
25
X (X
S N7
30 are preferable. Further, the cyclic group of the

formmla
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is especially Preferable.
Most preferable example of the sajd w ring is that
of the formula

p!
l
R¥ g

Preferable example of the homo or hetero 5- to 7.
substituted condensed-bicyclic compound consisting of g
homo or hetero 5- to 7-membered ring group (ring w’)
and a homo or hetero 5~ to 7-membered ring group (ring
Y’) includes a homo Or hetero 6-memberedq ring group,
more preferably a hetero 6~membered cyclic group. The
concrete examples of the ring W’ include ring groups of
the formulae:

0 0 0
G EED ¢S
H H i
0, "
N =0
N 0 :I:::] :I::ﬁ>>—
H Y
L X 10

N
H f

Among these cyclic groups, those of the formu -

e

e
T Y

=7 5
s

B P v i
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NH AN
' Je
N N0 N X0
H H H
H v
=N
Lr
N-"0
H H

are preferable.

Further, the cyclic groups of the formulae:
0" 0
{
DG
N N0
H L

are more preferable.
More preferable examples of the said Y’ ring is a
ring group of the formula:

0

i (R' 7)o
N
bis

wherein R is an optionally substituted hydrocarbone

. 17
Tesidue, R

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

©r a ring group of the formula:
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N/R2 1
I

R20

wherein R* and R¥ are each independently hydrogen, an
optionally substituted hydrocarbon residure.

Examples of the hydrocarbon residues in the
optionally substituted hydrocarbon residues shown by
Rm, R® and r* include the alkyl, cycloalkyl, aryl and
aralkyl described in the foregoing.

Examples of the substituents, which the said
hydrocarbon residues may optionally have, include those
optionally having 1 to 5 substituents selected from,
for example, nitro, hydroxyl, oxo, thioxo, cyano,
carbamoyl, carboxyl, Ci., alkoxy-carbonyl (e.g.
methoxycarbonyl and ethoxycarbonyl), sulfo, halogen
(fluorine, chlorine, bromine and iodine), Cis alkoxy
(e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, 2-butoxy and t-butoxy), C,, aryloxy
(e.g.phenoxy), halogeno ¢, ,, aryl (e.g. o-, m- or p-
chlorophenox&, and o-, m- or p-bromophenoxy), Ci
alkylthio (e.gq. methylthio, ethylthio, n-propiothio,
isopropylthio, n-butylthio and t-butylthio), Cs_12
arylthio (e.gqg. phenylthio), C,, alkylsulfinyl (e.qg.
methylsulfinyl and ethylsulfinyl), Ci.s alkylsulfonyl
(e.g. methylsulfonyl and ethylsulfonyl), amino, Cig
acylamino (e.g. formylamino, acetylamino and
propylamino), mono- or di- €. alkylamino (e.gq.
methylamino, ethylamino, n-propylamino, isopropylamino,
n-butylamino, dimethylamino and diethylamino), Ci.¢ acyl
{e.g.formyl, acetyl and hexanoyl), C,_,, arylcarbonyl

{e.g. benzoyl), 5- or 6-membered heterocyclic groups
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containing, besides carbon atoms, 1 to 4 hetero-atoms
selected from oxygen, sulfur and nitrogen, as
exemplified by 2- or 3-thienyl, 2- or 3-furyl, 3-, 4-
or 5—pyrazolyl, 2-, 4~ or 5-thiazolyl, 3-, 4- or s5-
isothiazolyl, 2~, 4- or S-oxazolyl, 3-, 4- or 5-
isoxazolyl, 2-, 4- or 5-imidazolyl, 1,2,3- or 1,2,3-
triazolyl, 1H or 2H-tetrazolyl, 2-, 3- or 4-pyridyl, 2-
¢+ 4~ or S-pyrimidyl, 3- or 4-pyridazininyl, quinolwl,
isoquinolyl and indolyl, and Ci-10 haloalkyl (e.g.
difluoromethyl, trifluoromethyl, trifluoroethyl and
trichloroethyl), and, in the case of the hydrocarben
group is cycloalkyl, cycloalkenyl, aryl or aralkyl
group, C,, alkyl (e.g. methyl, ethyl, propyl, isopropyl
and butyl). rThe number of substituents ranges from 1
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 RV is
of the same meaning as defined above.

R' and R’ are preferably such ones as either one
of them being a group of the formula:

R’- (CH;)m~ :
wherein R’ is a group bonded ﬁhrough nitrogen atom, and
M is an integer of 0 to 3 and the other one being a
group represented by the general formula:

RIO_A_
wherein R!? jg an optionally substituted phenyl group
and A is spacer group.

The optionally substituted group, bonded throuch
nitrogen atom, shown by the above-mentioned R’ is of
the same meaniﬁg 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), Cis alkyl (e.q. methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl and neopentyl) optionally substituted
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with 1 to 3 halogen atoms (fluorine, chlorine, bromine
and iodine), C,, alkoxy (e.g. methoxy, ethoxy, propoxy,
isopropoxy, butoxy and isobutoxy) optionally
substituted with 1 to 3 halogen atoms (e.g. fluorine,
chlorine, bromine and iodine), C,4 alkylthio (e.qg.
methylthio, ethylthio, propylthio, isopropylthio,
butylthio, sec~-butylthio, tert-butylthio, pentylthio,
isopentylthio and neopentylthio) optionally substituted
with 1 to 3 halogen atoms (fluorine, chloriné, bromine
and iodine), C,, aralkyloxy (e.q. formyloxy, acetoxy
and propionyloxy), hydroxyl, carboxyl, C,, alkoxy-
carbonyl (e.g.methoxycarbonyl, ethoxycarbonyl and t-
butoxycarbonyl), ¢yano, nitro, amido, and mono- or di-
Ci¢ alkylcarbamoyl (e.q. methylcarbamoyl,
ethylcarbamoyl and diﬁethylcarbamoyl). The number of
substituents ranges from 1 to 5, preferably 1 to 3.

The spacer groups shown by A is of the same
meaning as defined above,

R’ is preferably a group of the formula:

R
R7

wherein R’ is hydrogen or a group bonded through a
carbon, nitrogen, oxygen or sulfur atom, and R®,
halogen, nitro, Cyano or an optionally substituted
aliphatic hydrocarbon residue bonded through oxygen,
nitrogen or sulfur atom.

The above-mentioned optionally substituted groups
bonded through carbon, nitrogen oxygen or sulfur atom,
shown by R’ are of the same meaning as defined above.

Examples of the optionally substituted aliphatic
hydrocarbon residue, in the optionally substituted
aliphatic hydrocarbon residue bonded through oxygen,
nitrogen or sulfur atom shown by the above-mentioned
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RB, include C, alkyl (e.g. methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, s-butyl, pentyl, hexyl,
heptyl, octyl, nonyl, decyl, undecyl, dodecyl,
tridecyl, tetradecyl and pentadecyl), C,, Cycloalkyl
(e.g. cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl), C,., alkenyl (e.g. vinyl, allyl, 2-
methylallyl, 2-butenyl, 3-butenyl and 3-octenyl), C,-10
alkynyl (e.qg. ethynyl, 2-propynyl and 3~hexynyl)and Ci,
alkoxy (e.q. methoxy, ethoxy, propoxy and butoxy).
Examples of the substituents, which the saig
hydrocarbon group may have, include nitro, hydroxy1l,
oxo, thioxo, cyano, carbamoyl, carboxyl, C,_, alkoxy-
carbonyl (e.gq. methoxycarbonyl and éthoxycarbonyl),
sulfo, halogen (fluorine, chlorine, bromine and
iodine), c,, alkoxy (e.g. methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, s-butoxy and t-butoxy),
Ci., alkylthio (e.g. methylthio, ethylthio, n-
propylthio, isopropylthio, n-butylthio and t-
butylthio), amino, Ci.¢ alkanoylamino (e.g. acetylamino
and propionylamino), mono- or di- Ci-4 alkylamino (e.qg.
methylamino, ethylamino, n-propylamino, isopropylamino,
n-butylamino, dimetylamino and diethylamino), C,.,
alkanoyl (e.gq. formyl, acetyl and propionyl), 5- or §-
membered heterocyclic groups containing, besides carbon
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.q. fluorine,
chlorine, bromine and iodine); and (b) C,., alkyl (e.qg.
methyl, ethyl, propyl and isopropyl), as exemplified by
2- or 3-thienyl, 2- or 3-furyl, 3-, 4- or S-pyrazolyl,
2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 4-
or 5-oxazolyl, 3-, 4- or S>-isoxazolyl, 2-, 4- or 5-
imidazolyl, 1,2,3- or 1,2,4-triazolyl, 1H or 2H-
tetrazolyl, 2-, 3- or 4-pyridyl, 2-, 4- or 5-pyrimidyl,
3- or 4-pyridazinyl, quinolyl, isoquinolyl and indolyl,
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and C, ¢ haloalkyl (e.qg. difluoromethy],
trifluoromethyl, trifluoroethyl and trichloroethyl).
Number of the substituents ranges from 1 to 4,
preferably 1 to 3.

RY is preferably a group of the formuyla:

-(CH;)pQ-’

wherein p is an integer of 1 to 3; -
Q’ is aryl which may be Ssubstituted by halogen, nitro,
¢yano, amino, an Optionally substituted Carboxyl group,
lower alkylenedioxy Or a group of the formula: -~-a-gR'®
in which R” jis 3 lower alkyl group, A is of the same
meaning as defined above,

The aryl which may be substituteq by halogen,
nitro, cyano, amino, the optionally Substituted
carboxyl group, lowef\alkylenedioxy 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 meaning as defined above.

Q' is preferably an aryl which may be substituted
by halogen (fluorine, chlorine, bromine, Nitrogen).

R is preferably an optionally substituted
monoaralkylamino. The optionally Substituted aralkyl
in the Optionally substituted monoaralkylamino is of
the same meaning as defined above. The aralkyl is
preferably benzyl.

R is preferably Optionally substituteqd phenyl
which is of the same meaning as defined above,

The optionally substituted condensed-bicyclic
compound consisting of a homo or hetero 5- to 7-
membered ring group and a homo or hetero 5- to 7~
membered ring group is preferably a Compound of the
formula (v):
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0
?‘

RIB

. . 16 17 .
wherein ring W, R, R’ and o are the same meaning as

defined above; or a compound of the formula (VII):

RlB
j@@ (VID)
Rl9

wherein R and RY are each independently an optionally
substituted hydrocarbon residue and ring Y is of the
same meaning as defined above.

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

The ring Y is preferably an optionally substituted
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

- /RZI
)”\ (VIID)
N0
|
RZO

wherein R?® and R% are of the same meaning as defined
above. )
The ring W is preferably a ring group of the

formula (VI):
Rl
I ] (VD)
RZ7§
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wherein R! and R’ are of the same meaning as defined
above.

The compounds (I), (II), (VII) and their salts can
De produced easily by per se known methods, gas
exemplified by the following production methods 1 to
16.

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
5- to 7-membered ring group can be Produced by the
production methods 1 to 16 or the same production
methods thereof.

[(Production Method 1)

In accordance with the method disclosed by K.
Ge=wald, E. Schinke and.ﬁ. Bottcher, Chem. Ber., 99, 94.-
100 (1966), an adequate ketone or aldehyde having an
active methylene (1) was allowed to react with a
Cyancacetic acid ester derivative and sulfur to convert
into a 2-aminothiophene derivative (ii). More
specifically, in the case of using ketone (RP¢H), it
is subjected to heating under reflux together with a
Cyanocacetic acid ester derivative, in the Presence of
acetic acid and ammonium acetate, in a Proper solvent
sach as toluene to give an alkylidene €yanoacetic acid
ester derivative, which is then heated in an adequate
solvemt, for example, ethanol in the presence of sulfur
and a base to afford a 2-aminothiophene derivative
(£i}. And, in the case of using aldehyde (R“=H), it
is reated in a proper solvent, for example,
dimethylformamide, in the presence of a Cyanoacetic
acicé ester derivative, sulfur and a base to give a 2-
aminothiophene derivative (ii). The compound (ii) thus
obrtaimed is heated, in accordance with the method
disclosed by Kuwata et al. [cf. German Patent
2,435,025], with diethyl ethoxymethylenemalonate to
give am adduct (1ii). The adduct is stirred in a
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solvent, which does not give undesirable effect on the
reaction, (e.g. alcohols such as ethanol and methanol),
in the presence of a base (e.g. alkali metal hydroxide
such as potassium hydroxide and sodium hydroxide) at
temperatures ranging from about 10 to 70°C to give
carpoxylic acid (iv). Then, the carboxylic acid (iv)
thus obtained was subjected to ring-closure by heating
in polyphosphoric acid ester (PPE) to give a
thieno[Z,B-b]pYridine derivative (v). The compound (v)
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
triethylamine) at temperatures ranging from about 10 to
100°C to give a 4,7-dihydro-4-oxothieno([2,3-b]pyridine-
5-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
give undesirable effect on the reaction, (e.q.
halogenated hydrocarbons such as carbon tetrachloride
and chloroform) in the presence of a, a’-
azobisiscbutyronitrile, at temperatures ranging from
about 30 to 100°C to give a compound (Ib ). The
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 dimethylformamide
and dimethylacetamide, nitrile such as acetonitrile and
alcohols such as ethanol) in the presence of a base at
iTemperatures ranging from about 10 to 100°C to produce
zhe compound (I ). The production method 1 described

above is shown in Scheme 1:
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wherein R! is hydrogen or an alkyl group, R’ is an
alkyl group, X is a leaving group, Xa is halogen, and
R?, R, R’, R/, R°, R’, m and n are of the same meaning
as defined in the above.

The alkyl group shown by R'" and R’ is of the same
meaning as defined above.

As the leaving group shown by X, mention is made
of, for example, a group which is potentially
substituted by a nucleophilic reagent such as a
hydrocarbon residue having a hetero atom (e.g. an
OxXygen atom, a sulfur atom, a nitrogen atom) being
negatively charged. The preferable examples of the
leaving group include halogen (e.g. iodine, bromine
chlorine), alkanoyloxy (e.gq. acetoxy), alkylsulfonyloxy
(e.qg. methanesulfonyloxy), alkyl~arylsulfonyloxy (e.qg.
p—toluenesulfonyloxy).

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

[Production 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.
Gewald, Chen. Ber., 98, 3571-3577 (1965); K. Gewald and
E. Schinke, Chem. Ber., 39, 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
adduct (vii). The adduct is stirred at temperatures
ranging from about 10 to 60°C in a solvent, which does
not affect adversely on the reaction, (e.g. alcohols
such as ethanol and methanol) in the presence of g
suitable base (e.g. alkali metal hydroxide such as
potassium hydroxide and sodium hydroxide to give
carboxylic acid (viii). The compound (viii) is
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subjected to various cationoid substitution reactions
and, depending on cases, to a suitable change of
functional groups to introduce the substituent shown by
R?, which is then Subjected to ring-closure reaction
under heating in Polyphosphoric acid ester (PPE) to
give a thieno[2,3-b]pyridine derivative (1x). The
compound (ix) is stirred together with a halogenated
aralkyl derivative in a solvent, which does not affect
adversely on the reaction, (e.g. amides such as
dimethylformamide and dimethylacetamide), in the
presence of a base, 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). As the cationoid. substitution
reaction, mention is méde of, for example, nitration
(fuming nitric acid - concentrated sulfuric acid,
sodium nitrate - concentrated sulfuric acid), acylation
(acid chloride- aluminum chloride), formylation
(phosphorus oxychloride - dimethylformamide or N-
methylformanilide) and bromination (N-bromosuccinimide,
bromine-pyridine). The compound (Ia) is then processed
in substantially the same manner as inb[Production
Method 1] to produce the compounds (Ib ) and (I ).
Tke Production Method 2 is shown in Scheme 2:
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wherein each symbol has the same meaning as defined
above.
[Production Method 3)

An alantoic acid derivative (x) is stirred at
cemperatures ranging from about 30 to 110°C together
with an equivalent or an excess amount of triphosgene
relative the the compound (x) in a solvent which does
not adversely affect on the reaction (e.g. ethers such
&5 tetrahydrofuran and 1,4-dioxane) to give an isatoic
acid anhydride derivative (xi). Then, a halogenated
derivative shown by the formula (xii) is stirred at
temperatures ranging from about 40 to 130°C in a
solvent, which does not affect adversely on the
reaction, (ethers such as tetrahydrofuran and 1,4~
cioxame, aromatic hydrocarbons such as benzene and
toluene, amides such as" N,N-dimethylformamide and N,N-
dimethylacetamide, alkylsulfoxides such as dimethyl
sulfoxide), in the presence of a base (e.g. alkali
metal carbonate such as potassium carbonate, alkali
m=2tal 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
eguivalent or a little excess amount (e.g. about 1.1 to
1.5 equivalené) of a B-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 l,4-dioxane, aromatic hydrocarbons
such as benzene and toluene, amides such as N,N-
dimethylformamide and N,N-dimethylacetamide, and alkyl
selfoxide such as dimethyl sulfoxide), in the pPresence
of a base (e.g. alkali metal carbonate such as
potassium carbonate, alkali metal hydride such as
sodium hydride and potassium hydride, and alkalj metal
alkoxide such as potassium-butoxide) to give the
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compound ( Va). The foregoing production method 3 i

shown in Schemex3:
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[Preduction Method 4]

A pyridine derivative (xv) is stirred, together
with equivalent or an €xcess amount of triphosgene
relative to the compound (xv), in a.solvent, which does
not affect adversely on the reaction, (e.g. ethers such
as tetrahydrofuran and 1,4-dioxane), at temperatures
Tranging from about 30 to 110°C to give an acid
anhydride derivative (xvi). Then, the halogenated
derivative shown by (xii) is stirred in a solvent,
which does not affect adversely on the reaction, (e.gq.
ethers such as tetrahydrofuran and l,4—dioxane,
aromatic hydrocarbons such as benzene and toluene,
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 pPresence of a base (e.g. alkali
metal carbonate such as potassium carbonate, alkali
metal hydride such as sodium hydride and potassium
brydride, and alkali metal alkoxide such as potassium-
butoxide) to give a substituted derivative (xvii). The
derivative (xvii) is allowed to react with equivalent
Q@r a little excess amount (e.g. 1.1 to 1.5 équivalent)
of a B-keto-acid ester derivative (xiv) in a solvent,
which does not affect adversely on the reaction, (e.q.
ethers such as tetrahydrofuran and l,4-dioxane,
&romatic hydrocarbons such as benzene and toluene,
amides such as N,N-dimethyl formamide and M,N-
dimethylacetamide, and alkyl sulfoxides such as
dimethyl sulfoxide), in the Presence of a base (e.qg.
alkali metal carbonate such as potassium Carbonate,
alkali metal hydride such as sodium hydride and
potassium hydride and alkali metal alkoxide such as
pmtassium-butoxide), at temperatures ranging from about
4@ to 110°C, to give the compound ( Vb ). The
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foregoing production method 4 is shown by Scheme 4:
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wherein each symbol is of the same meaning as defined
above.
[Production Method 5}

In a proper solvent, which does not affect
adversely on the reaction, (e.g. ethers such as
tetrahydrofuran, ethyl ether and dioxane), 4,7- -dihydro-
4-oxothieno[2,3-b]pyridine-5- -carboxyljc acid ester
derivative (va) is stirred together with a suitable
Teducing agent (e.g. lithium aluminum hydride) at
temperatures ranging from about 0 to 80°C to give a
4,7-dihydro-thieno[2,3—b]pyridine-4-one derivative
shown by the formula (ICc). The said derivative is
stirred, together with a suitable oxidizing agent (e.q.
manganese dioxide), in a proper solvent (e.qg.
dichloromethane or chloroform) at temperatures ranging
£rom about 10 to 80°C to give a 5-formyl derivative.

The derivative (Id) thus produced is stirred, together
with a Grlgnard S reagent, at temperatures ranging from
about 0 to 80°C in a solvent, which does not affect
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, together with a suitable
oxidizing agent (e.g. metal oxide such as manganese
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-
carbomyl derivative (If). The foregoing production
method 5 is shown in Scheme 5:
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Scheme 5
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wherein R® is hydrocarbon residue, and other symbols
are of the same meaning as defined above,

The hydrocarbon residue shown by the above r® is
of the same meaning as the hydrocarbon residue in the
carbonyl group optionally substituted with hydrocarbon
residue shown by the above-described R®.

[Production Method 6] .
4,7~Dihydro-4-oxothieno[2,3-b]pyridine—5-
carboxylic acid ester derivative (Ia) is stirred at
temperatures ranging from about 10 to 100°c, together
with an aluminum amide derivative Previously produced
from a proper aluminum reagent [(e.g. trimethyl
aluminum and diisobutyl aluminum hydride'(DIBAL)] and
amine in a suitable solvent, which does not affect
adversely on the reaction, (e.gq. 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-5~carboxylic
acid amide derivative (Ia”). The said derivative (Ia’’)
is stirred, together with a Grignard’s reagent, in a
proper solvent, which does not affect adversely on the
reaction, (e.q. tetrahydrofuran and ethyl ether) at
temperatures ranging from about -78°C to 80°C to give a
corresponding ketone derivative (If). The foregoing

production method 6 is shown in Scheme 6:
Scheme 6
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NR27 28
R27R28NH 0 R

DIBAL 7

ks

R K
(Ia") (Ia"")

R *¥gXq .
or R'Li 7

RK

(1)

wherein R® is alkyl or aryl; R? and R® are each
hydrcgen or hydrocarbon residue; and other symbols are
cf tke 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 R? and
R*® has the same meaning as the hydrocarbon residue in
the carbonyl group Ooptionally substituted with
hydrecczarbon residue shown by the above R‘.
[Production Method 7)

in a proper solvent, which does not affect
alversely on the reaction, (e.g. halogenated
hwvdrozarbons such as dichloromethane; ethers such as
tstrahydrcfuran, ethyl ether and dioxane; and
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pyridine), a 4,7—dihydro—S-hydroxymethylthieno[2,3-
blpyridine-4-one derivative (Ia) is stirred together
with a suitable halogenating reagent (e.qg. thionyl
chloride and methanesulfonyl chloride) at temperatures
ranging from about 0 to 100°C to give a 4,7~
dihydrothieno[z,3-b]pyridine one derivative (Ig2). The
said derivative (Ig) is stirred, together with a
suitable nucleophilic Treagent, in a proper solvent,
which does not affect adversely on the reaction, (e.gq.
ethers such as tetrahydrofuran and ethyl ether; and
amides such as dimethylformamide) to give a
corresponding S5-substituted derivative (Ih). The above
production method 7 is shown in Scheme 7+
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wherein X’ is a leaving group, 2 is an oxygen atom, a
sulfur atom or a nitrogen atom optionally substituted
with hydrocarbon residue, and other symbols are of the
same meaning as defined above.

As the leaving group shown by the above Xx-’,
mention is made of, for example, groups readily
susceptible to substitution reaction by a nucleophilic
reagent [e.g. the hydrocarbon residue having a hetero-
atom with negative electric charge (e.g. oxygen
atom,sulfur atom and nitrogen atom) shown by the
above “YR'™]. More specifically, for example,
aralkyloxy (e.qg. acetoxy), alkylsulfonyloxy (e.qg.
methanesulfonyloxy) and alkyl-aryl sulfohyloxy (e.g. p-
toluenesulfonyloxy) are mentioned.

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
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
pyridine), 4,7—dihydro—5-formylthieno[2,3—b]pyridine—4~
one cerivative (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—one
derivative (Ij). The said derivative (Ij) is stirred
at temperatures ranging from about 10 to 100°C together
with a suitable reducing reagent [e.g. hydrogenation
tsing, in hydrogen Streams, a catalyst (e.g. palladium-
carbon catalyst)] in a proper solvent, which does not
aZfect adversely on the reaction (e.g. alcohols such as
ethyl alcohol, esters such as acetic acid ethyl ester,

ethers such as tetrahydrofuran, ethyl ether and
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dimethylformamide) to give a corresponding 5-
substituted derivative (Ik). The above production
method 8 is shown in Scheme 8:

Scheme 8

Yittig reaction
etc. 4

R'I RB

(Ih)

(1j)

catlalytic

124

reduction R

(Ik)

wkerein R® and R* are each hydrogen or hydrocarbon
residee, 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
substituted with the hydrocarbon residue shown by the
above-mentioned R’
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[Production Method 9]

In a proper solvent, which does not affect
adversely on the Teaction, (e.g. ethers such as
tetrahydrofuran and dioxane; and alcohols such as ethyl
alcohol), 4,7-dihydro—4-oxothieno[2,3—b]pyridine-5-
carboxylic acid ester derivative (Ia'y is Subjected to
hydrolysis under stirring at temperatdres ranging from
about 10 to 100°C by adding an acid (e.gq. inorganic
acid such as hydrochloric acid) or an alkaline aqueous
solution (e.g. 1-4N aqueous solution of alkali metal
hydroxide such as sodium hydroxide, potassium hydroxide
and lithium hydroxide). The resulting 5-carboxylic
acid derivative is heated at temperatures ranging from
about 50 to 200°C in a proper solvent, which does not
affect adversely on the reaction, to give a
corresponding decarboxylated derivative (In). The
foregoing production method 9 is shown by Scheme 9:
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wherein each symbol is of the same meaning as defined
above.
[Production Method 10]

Starting from the 2-aminothiophene derivative
(ii), the urea derivative (I1) was produced by, for
example, the following method A or B..

1. Method A: The 2-aminothiophene derivative (ii)
produced by the method described in Production Method 1
Or a salt thereof is allowed to react with an
isocyanate derivative. The isocyanate derivative is
exemplified by derivatives represented by the formula,
R'*-NCO (wherein R'? is of the same meaning as defined
above). The reaction of the compound (ii) or a salt
thereof with the isocyanate derivative is conducted in
an solvent which does not adversely affect on the
reaction (e.gq. 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
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.

2. Method B: Amine [e.g. a compound represented by the
formula RH-NHZ (wherein R'? is of the same meaning as
defined above)] is subjected to addition reaction to an
isocyanate derivative produced by allowing a 2-
aminothiophene derivative (i1) or a salt thereof to
react with phosgéne Or an equivalent compound thereof
{.9. diphosgene such as bis(trichloromethyl)carbonate,
triphosgene such as trichloromethylchloroformate]. The
reaction of the compound (ii) or a salt thereof with
phosgene oxr an equivalent compound thereof is conducted
in a solvent which does not affect adversely on the

reaction (e.g. dioxane, tetrahydrofuran, benzene,
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toluene, xylene, 1,2-dichloroethane, Chloroform) at
temperatures ranging from about 40 to 120°cC. Phosg=rse
Cr an equivalent compound thereof is employed in an
amount ranging from about 0.5 to 2 equivalents,
preferably from about 0.9 to 1.1 equivalent). The
reaction time ranges from several minutes to several’
days, preferably from about 15 minutes to about two
days. The addition reaction of amine is conducted :q a
solvent which does not affect adversely on the reacticn
(e.g. pyridine, tetrahydrofuran, dioxane, benzene,
dichloromethane, l,2~dichloroethane, toluene, xylene)
at temperatures ranging from about 15 to 130°cC. Amine
is employed in an amount ranging from abbut 1 to 5
equivalents, pPreferably from about 1.1 to 3
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 producsd
is processed with a base to cause ring-closure react:ion
to thereby produce a thieno [2,3-d] Pyrimidine
derivative (XVI). The ring-closure reaction is
conducted in a solvent which doés not affect adverse’y
on the reaction. The solvent is exemplified by
alcohols such as methanol, ethanol or propanol, and
ethers such as dioxane or tetrahydrofuran.

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. '

The amount of the base to be employed ranges from
1l 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 =o
the boiling point of the solvent then employed,
preferably from about 25°C to the boiling point of the
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solvent then employed.

The reaction time ranges from several minutes to
several days, preferably from about 10 minutes to two
days.

The compound (XVI) and a halogenated aralkyl
derivative are stirred, in the presence of a base (e.g.
an organic base such as pPyridine or triethylamine), in
@ solvent which does not affect adversely on the
reaction (e.g. amides such as dimethylformamide or
dimethylacetamide), at about 10 to 100°C, to produce a
2,4-dioxothieno[2,3—d]pyrimidine derivative (IIa).
Subsequently, the said compound (ITa) is stirred
together with N-bromosuccinimide (NBS) in a solvent
which does not affect adversely on the reaction (e.gq.
halogenated hydrocarbons such as carbon tetrachloride
or chloroform), in the presence of a, o’-
azobisisobutyrqnitrile, to thereby produce the compound
(IIb). Further, the said compound is stirred together
with various amines, in the Presence of a base, in a
solvent which does not affect adversely on the reaction
(e.g. amides such as dimethylfqrmamide or
dimethylacetamide, nitriles such as acetonitrile,
alcohols such as ethanol), at temperatures ranging from
about 10 to 100°C, to thereby produce the compound
(II). When necessary,the said compound is made into a
Corresponding salt with a suitable acid (e.qg.
hydrochloric acid or oxalic acid).

The foregoing Production Method 10 is shown by
Scheme 10:
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wherein each symbol is of the same meaning as defined
above.

[Production Methog 11]

The amino group of a 2-aminothiophene derivative
(xvii) was protected (e.9. Boc), which was Stirred, in
accordance with the method of T. Hirohashi et al. [G=r.
Pat., 2155403 (1972), among others] or the method of M.
Nakanishi et a). [Jap. Pat., 73, 01664 (1973), ameng
others], together with a halogenated acyl derivative,
in the presence of 3 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 derivatiwve
(xviii), which was stirred together with a suitable
salt (e.g. lithium iodide) in a suitable solvent (e.qg.
acetone or methyl ethyl ketone) to give a derivative
(xix), which was subjected to substitution reaction
with a suitable amine (¢.g. ammonia) to give a
derivative (xx), which was stirred in a solvent which
does not affect adversely on the reaction (e.qg.
toluene, dimethylformamide, dimethylacetamide, methanol
or ethanol), when necessary in the presence of a
suitable catalyst (e.9. sodium ethoxide or
toluenésulfonic acid) at temperatures ranging from
about 30 to 120°C, to cause dehydro-cyclization to
thereby produce a derivative (VIIa). The said compound
was stirred, together with a halogenated aralkyl
derivative, in the presence of a base (e.q. organic
bases including potassium carbonate, pyridine and
triethylamine), in a solvent which does not affect
adversely on the reaction (¢.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).
Subsequently, the said compound (VIIb) was stirred
together with N-bromosuccinimide (NBS) in a solvent
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(e.g. halogenated hydrocarbons including carbon
tetrachloride and chloroform), in the presence cf q,a’ -
azobisisobutyronitrile, at temperatures ranging from
about 30 to 100°C, to give a compound (VIIc). The szid
compound was stirred with various amines in the
presence of a base, in a solvent which does not affe-t
adversely on the reaction (e.g. amides including
dimethylformamide and dimethylacetamide, nitriles
including acetonitrile, and alcohols including ethanol)
at temperatures ranging from about 10 to 100°C to give
a@ compound (VId). When necessary, the said compound
was made into ga corresponding salt with a suitable acid
(e.g. hydrochloric acid or oxalic acid).- The forsgoing
Production Method 2 is shown in Scheme 11:
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wherein each symbol is of the same meaning as definad
above.
[Production Method 12}

The amino group of a 2-aminothiophene derivati-re
producible by the method described in Productiorn Ye<hed
1 was protected (8.9. Boc), which was stirred together
with a halogenated aralkyl derivative) in the pressercze
of a base (e.q. organic bases including potassium
carbonate, pyridine and triethylamine), in a solwven=
which does not affect adversely on the reaction (e.qg.
amides including dimethylformamide and
dimethylacetamide), at temperatures ranging from abcut
10 to 100°cC, to give a derivative (xx1), which was
subjected to alkali hydrolysis with a suitable alkalzl
(e.g. sodium hydroxide) in a suitable solvent (e.q.
methanol, tetrahydrofuran), and, the derivative =hus
pProduced was stirred together with DPPA in a solwent
which does not affect adversely on the reaction (e.q.
toluene, tetrahydrofuran, dimethylformamide,
dimethylacetamide, ethanol) at temperatures ranging
from about 0 to 100°C, and the resultant was made into
@ carbamic acid ester derivative (xxii) with a suitakle
alcohol (e.g.ethanol). The said derivative was
stirred, in the presence of a base (e.g. sodium
ethoxide), in a solvent which does not affect adversely
on the reaction (e.qg. dimethylformamide,
dimethylacetamide), at temperatures ranging from abou=z
0 to 100°C to give a thieno(2,3-d] imidazol-2-one
derivative (VIIe). The said compound was stirred
together with a halogenated alkyl derivative, in <he
presence of a base, in a solvent which does not aZfecz
adversely on the reaction (é.g. amides including
dimethylformamide, dimethylacetamide), at temperatures
ranging from about 0 to 100°C to give a compound
(VIIf). Subsequently, the said compound (VIIf) wes

stirred, together with N-bromosuccinimide (NBS), Zn a
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solvent which does not affect adversely on the reaction
(e.g9. halogenated hydrocarbons including carbon
tetrachloride and chloroform), in the presence of q,ax’-
azobisisobutyronitrile, at temperatures ranging from
about 30 to 100°C to give a compound (VIIg). The said
compound was further stirred, together with various
amine, in the presence of a base, in a solvent which
does not affect adversely on the reaction (e.g. amides
including dimethylformamide and dimethylacetamide,
nitriles including acetonitrile, alcohols includihg
ethanol), at temperatures ranging from about 10 to
100°C to produce a compound (VIIh). The said compound,
when necessary, was made into a Ccorresporiding sal® with
a suitable acid (e.g. hydrochloric acid, oxalic acid).
The foregoing Production Method 12 is shown in Scheme
12:
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wherein each symbol is of the same meaning as defined
above.

(Production Method 13)

Starting from a 2-aminothiophene derivative (ii)
producible by the method described in Production Method
1l or a salt thereof, 4,5-dihydro-7-hydroxy-5-oxothieno
(3,2-b] pPyridine-6-carboxylic acid eﬁhyl derivative
(VIIj) was produced by the method of J. M. Barker et
al. [J. Chem. Res. (M), 1980, 113; J. Chem. Res. (s),
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
affect adversely on the reaction (e.g. amides including
dimethylformamide and dimethyl acetamide), at
temperatures ranging from about 10 to 100°C to give the
derivative (VIIj). The said derivapivg_(VIIj) was
stirred, together with a halogenated aralkyl
derivative, in the presence of a base (e.g. organic
bases including potassium carbonate, pyridine and
triethylamine), in a solvent which does not affect
adversely on the reaction (e.g. amides including
dimethylformamide and dimethyl acetamide), at
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.qg.
halogenated hydrocarbons including carbon tetrachloride
and chloroform),dinuthe 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
does not affect adversely on the reaction (e.g. amides
including dimethylformamide and dimethyl acetamide,
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nitriles including acetonitrile, alcohol; including
ethanol), at temperatures ranging from about 10 to
100°C to produce the compound (VIIn). When lecessary,
the said compound was made into ga corresponding salt
with a suitable acid (e-9. hydrochloric acid, oxalic
acid).The foregoing Production Method 13 was shown in
Scheme 13:
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[Production Method 14]

In a suitable solvent which does not affect
adversely on the reaction (e.g. halogenated
hydrocarbons including dichloromethane, and ethers
including tetrahydrofuran, ethyl ether and dioxane},
the l,4-dihydro—4-oxoquinoline-3-carboxylic acid ester
derivative (Va’) was stirred, together with an aluminunm
amide derivative produced from a suitable aluminum
reagent [e.q. trimethyl aluminum, triethyl aluminum or
diisobutyl aluminum hydride (DIBAL)] and amines, at
temperatures ranging from about 10 to I00°C to give a
l,4—dihydro—4-oxoquinoline—3-carboxylic acid amide
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 (Ve). The above production method 14 is
shown in Scheme 14:

Scheme 14
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wherein R* jg alkyl or aryl, R?” and R* are each
hydrogen or hydrocarbon residue, and other symbols are
of the same meaﬁing 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
hydrocarbon residue in the optionally substituted
carbonyl group with a hydrocarbon residue shown by the
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above-mentioned R,
(Production Method 15]

In a suitable solvent which does not affect
adversely on the reaction (e.g. halogenated
hydrocarbons including dichloromethane, and ethers
including tetrahydrofuran, ethyl ether and dioxane),
l,4—dihydro-4-oxopyrido [2,3-b] pyridine-3-carkoxylic
acid ester derivative (Vd) is stirred, together with an
aluminum amide derivative produced from a Suitable
aluminum reagent [e.g9. trimethyl aluminum, triethyl
aluminum and diisobutyl aluminum hydride (DIBAL)] and
amines, at temperatures ranging from about 10 to 109°C
to give a 1,4—dihydro~4—oxopyrido[2,3-b]pyridine-3-
carboxylic acid amide derivative (Vd’). The said
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).
The production method is shown in Scheme 15:

Scheme 15

a
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0
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[ \ R"R“NH\
R* SN NN-NRs DIBAL ~
(éHz% RA -
(Vd) RY
R! CONR?®R 28
, N R'“MgXa _
R*SNZ NN RS or ‘R'L | -
(é[{z)n R?
(vd') R7
O 0

(™

R? N/ N \R3
(éPIDn R*
(Ve) . RT

wherein R* jg alkyl or aryl, R?” and R® are each
hydrogen or hydrocarbon residue, and other symbols are
of the same meaning as defined above.

The alkyljénd aryl shown by the above R%* are of
the same meaning as defined above.

The hydrocarbon residue shown by the above R” and
R is of the same meaning as the hydrocarbon residue
in the Carbonyl group optionally substituted with
hydrocarbon residue shown by the above-mentioned R-’.
[Production Method 16]
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In a suitable solvent which does not affect
adversely on the reaction (e.g. ethers includirg 1,2-
dimethoxyethane, tetrahydrofuran and dioxane ard
alcohols including ethyl alcohol). To the solution is
added, in the presence of equimolar to an excess amrount
(2 to 10 equivalents) of a suitable base (e.g. sodium
carbonate), a suitable aryl boric acid derivative (e.q.
bPhenyl boric acid, 3-methoxyphenyl boric acid and 4-
ethoxycarbonyl phenyl boric acid). To the mixture is
added, in the streams of an inert gas (e.q. 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
100°C. 1Insolubles are removed to leave the desired

derivative (Ig). The foregoing pProduction method 16 is
shown in Scheme 16:
Scheme 16
0
R? R* R“B(OH);}
HP dll
X" 787 N7 SR?
(éH2)a RB
7
(ip)
O
R! R*
R0 S N RE®
(éH.z)n R8
R

(Iq)



10

15

20

25

30

35

- 80 - 010331

wherein R* is an optionally substituted aryl group,
and other symbols are of the same meaning as defined
above.

As salts of the compounds of this invention
obtained thus above, physiologically acceptable acid
addition salts are preferable. Examples of such salts
include those with an inorganic acid (e.g. hydrochloric
acid, hydrobromic acid, nitric acid, sulfuric acid and
Phosphoric acid) or those with an organic acid (e.q.
formic acid, acetic acid, trifluoroacetic acid, fumaric
acid, oxalic acid, tartaric acid, maleic acid, citric
acid, succinic acid, malic acid, methangsulfonic acid,
bezenesulfonic acid, and p-toluenesulfonic acid).
Further, when the compound (I) of this invention has an
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 organic base (e.qg.
trimethylamine, triethylamine, pPyridine, picolin,
ethanolamine, diethanolamine, triethanolamine,
dicyclohexylamine and N,N’-dihenzylethylenediamine).

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-
(4—methoxyphenyl)—4—oxothieno[2,3-b]pyridine-5—-
carboxylic acid ethyl ester, (3-(N-benzyl-N-
methylaminomethyl)—4,7-dihydro—7—(2—fluorobenzyl)-2-(4-
methoxyphenyl)-4-oxothieno[2,3—b]pyridine-s—carboxylic
acid ethyl ester, 2-(4—acetylaminophenyl)-3-(N—benzyl-
N-methylaminomethyl)—4,7-dihydro-7-(Z-fluorobenzyl)-4-
oxothieno[z,3-b]pyridine—s-carboxylic acid ethyl ester,
5-benzylmethylaminomethyl—l-(2-chloro—6-fluorobenzyl)—
2,4(1H,3H)—dioxo-s-(4-methoxyphenyl)-3-
phenylthieno[z,3-d]pyrimidine, 5—benzoul—3—(N~benzyl—N-
methylaminomethyl)-?-(Z,6—difluorobenzyl)-4,7-dihydro-
4-oxo—2-(4—pr0pionylaminophenyl)thieno[2,3-b]pyridine,
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5—benzoyl-3—(N—benzyl-N-methylaminomethyl)-7-(2,6-
difluorobenzyl)—4,7-dihydro—2-(4-N'—
methylureidophenyl)—4-oxothieno[2,3-b]pyridine, 3-(N-
benzyl—N-methylaminomethyl)-7-(2,6-difluorobenzyl)—4,7—
dihydro-S-isobutyryl-4-oxo—2-(4-
propionylaminophenyl)thieno[2,3-b]pyridine, 3-(XN-
benzyl—N—methylaminomethyl)-7-(2,6-difluorobenzyl)—4,7-
dihydro-z-s—isobutyryl-(4—N'-methylureidophenyl)—4-
oxothieno[z,3-b]pyridine, 3-(N-benzyl-N-
methylaminomethyl)-?—(2,6-difluorobenzyl)—4,7—dihyd:o-
2—(4—N’~methylureidophenyl)-4—oxothieno[2,3—b]pyridine—
5—(N—isopropyl)carboxamide, 3-(N-benzyl-N-
methylaminomethyl)-7-(2,6-difluorobenzy1)-4,7-dihydro~
2~(4—N’—methylureidophenyl)—4-oxothieno[2,3-b]pyridine—
5—(N-isopropyl—N-methyl)carboxamide, 3-(N-benzyl-N-
methylaminomethyl)-7-(2;G—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
invention produced thus above can be isolated and
purified by a conventional Separating means such as
recrystallization, distillatiéﬁ 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
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.

of the present lnvention is an optically active
compound, it can be Separated into d-compound and 1-
compound by means of a conventional optical resolutien.
Since the compounds of this invention have a GnRH
antagonistic activity and low in toxicity, they can be
safely used for the therapy of male hormone or female
hormone dependent diseases as well as the therapy of
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diseases caused by excess secretion of these hormomes,
in warm-blooded animals (e.q. human, monkey, cow,
horse, dog, cat, rabbit, rat and mouse), suppressing
the secretion of gonadotropic hormone by the action of
GnRH receptor antagonistic action. More specifically,
the compounds of this invention are .effective as a
prophylactic or therapeutic agent for the prevemnticm or
treatment of several hormone dependent diseases, for
example, a sex hormone dependent cancer (e.g. prostate
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. And, the compounds of this
invention are also effective as a fertility controlling
agent in both sexes (e.g. pregnancy controlling agents
and menstrual .cycle controlling agents). The compounds
Oof this inventijon can be further used as a
contraceptive of male or female and, as an ovulation-
inducing agent of female. The compound of this
invention can be used as an infertility treating agent
by using a rebound effect owiﬂé to a stoppage of
administration thereof. Further, the compounds of this
invention are useful as modulating estrous cycles in
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
this invention ecan be used singly, 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
concentration in Plasma, the ascent which occurs in
administration of GnRH super antagonist such as
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leuprorelin acetate. The compound of this invention
can effectively be used by administering in combination
with a Chemoterapeutic agent for cancer. 1Ip treatment
of prostate cancer, examples of the chemoterapeutic
agent include Ifosfamide, UFT, Adriamycin, Peplomycin,
Cisplatin ang the like. 1In treatment of breast car.cer,
examples of the chemoterpeutic agent include
Cyclophohamide, 5-FU-, UFT, Methotrexate, Adriamycin,
Mitomycin ¢, Mitoxantrone and the like.

When the compound of this invention is employed,
in the field of animal husbandry or fisheries, as
pProphylactic and therapeutic agents of the abovae-
mentioned diseases, is can be administered orally or
nNon-orally in accordance with per se known means. It

as tablet, capsule, granule or powder, or non-orally as
intravenous, subcutaneous or intramuscular injection,
Or as suppository or sublingually administrable tablet.
Further, it is sublingually, subcutaneously or
intramuscularly administered as a prolonged release
formulation such as sublinguafly administrable tablets,
Or microcapsules. The daily dose varies with the
degree of affliction; age, sex, body weight and
difference of sensitivity of the subject to be
administered; the time and intervals of administration,
pProperties, dosage forms and kinds of the medicinal
Preparation; and kinds of the effective components, and
it ranges usually, though not specifically limited,
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
animal husbandry or fishery varies with the conditions

analogous to those mentioned above, it ranges, reslative
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to 1 kg body weight of the subject animal or fish, from
about 0.001 to 5 Mg, preferably from about 0.002 to 2
Mg, once or 2 to 3 divided dosages.

As the above-mentioned pPharmaceutically acceptable
carriers, conventional various organic or inorganic
carriers are used, and they are incorporated as
excipients, lubricants, binders and disintegrants in
solid compositions; and as solvents, solubilisers,
Suspending agents, isotonizing agents, buffering agents
and Pain-easing agents in liquid compositions. And,
depending On necessity, further additives such as
preservatives, anti-oxidants, coloring agents and
Sweeteners can also be used. '

Preferable examples of the above-mentioned
excipients include lactose, sugar, D-mannito, starch,
crystalline cellulose and more volatile silicon
dioxide. Preferable examples of above-mentioned -
lubricants include magnesium stearate, calcium
Stearate, talc and colloid silica. Preferable examples
of the above-mentioned binders include crystalline
cellulose, sugar, D-mannitol, “dextrin, hydroxyprole
Cellulose, hydroxymethyl cellulose and polyvinyl
pPyrrolidone. Preferable examples of the above-
mentioned disintegrants include starch, carboxymethyl
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
0il 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
the above-mentioned suspending agents include
surfactants such as stearyl triethanolamine, sodium
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lauryl Sulfate, lauryl aminopropionic acid, lecithir,
benzalkonium chloride, benzetonium chloride and
monostearic glyceryl ester; and hydrophilic polymers
such as polyvinyl alcohol, polyvinyl pyrrolidone,
sodium carboxymethyl cellulose, methyl cellulose,
hydroxymethyl cellulose, hydroxyethyl cellulose and
hydroxypropyl cellulose. Preferable examples of the
above-mentioned isotonizing agents include sodium
chloride, glycerin and D-mannito]. Preferable examples
of the above-mentioned buffering agents include Duffer
solutions such as phosphate, acetate, carbonate and
citrate. ©Preferable examples of the above-mentioned
Pain-easing agents include benzyl alcohol. Preferab e
examples of the above-mentioned preservatives include
pPara-hydroxybenzoic acid esters, chlorobutanol, benzyl
alcohol, Phenethyl alcohol, dehydroacetic acid and
sorbic acid. .Preferable examples of the above-

To the compound of this invention, are added, fcr
example, a Suspending agent, a solubilizer, a
Stabilizer, an isotonizing agent and a preservative,
then the mixture is formulated, in accordance with a
ber se known method, into an intravenous, subcutaneous
Or intramuscular injection. These injections can be
pProcessed into lyophilized preparations, when
necessary, 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, dropoing
injections, external agents (e.qg. transnasal
pPreparations, percutaneous breparations, etc.),
ointments (é.9. rectal ointment, vaginal ointment,
etc.) and the like.

Such pharmaceutical compositions can be
manufactured by a per se known method commonly used in
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preparing pharmaceutical compositions.

The compound of the present invention or a salt
thereof can be made into injections either in a form of
an aqueous injection together with dispersing agents
[e.g. Tween 80 (Atlas Powder, U.S.A.), HCO 80 (Nikko
Chemicals, Japan), polyethylene glycol,
carboxymethylcellulose, sodium alginate, etec.],
preservatives (e.g. methyl paraben, propyl paraben,
benzyl alcohol, etc.), isotonizing agents (e.g. sodium
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 oil, cotton seed o0il, corn oil, ‘etc.), propylene
glycol and the like.

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.q. lactose, sucrose, starch, etc.),
disintegrating agents (e.g. starch, calcium carbonate,
etc.), binders (e.q. starch, gum arabic,
carboxymethylcellulose, polyv;nylpyrrolidone,
hydroxypropylcellulose, etc.).or lubricants (e.g. talc,
magnesium stearate, polyethylene glycol 6000, etc.) and
the like. 1If necessary, the composition is coated by a
ber se known method with an object of masking the
taste, enteric coating or long-acting. Examples of the
Coating agent therefore are
hydroxypropylmethylcellulose, ethylcellulose,
hydroxymethylcgllulose, hydroxypropylcellulose,
polyoxyethylené glycol, Tween 80, pluronic F 68,
cellulose acetate phthalate,
hydroxypropylmethylcellulose phthalate,
hydroxymethylcellulose acetate succinate, Eudragit (a
copolymer of methacrylic acid with acrylic acid;
manufactured by Rohm, Germany), red oxide of iron and
the like. Subcoating layer may be provided between the
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enteric coating and the core according to per se kr:own
method.

In preparing an external composition, the compound
of the present invention or a salt thereof as it is or
a salt thereof isg subjected to a ber se known methcd to
give a solid, semisolid or liquid agent for external
use. For example, the solid preparation is
manufactured as follows. Thus, the compound of the
present invention as it is or after adding/mixing
fillers (e.q. glycel, mannitol, starch,
microcrystalline cullulose, etc.), thickeners (e.qg.
natural gums, cellulose derivatives, acrylic acid
polymers, etc.) and the like thereto/therewith is made
into a powdery composition. With respect to the ligquid
composition, an oily or aqueous suspension is
manufactured by the manner nearly the same as in the
case of the injection. In the case of a semisolid
composition, the preferred one is an aqueous or oily
gel or an ointment. Each of them may be compounded
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.

In the manufacture of an ointment for example, the
compound of the present invention Oor a salt thereof can
be made into an 0ily or an aqueous solid, semisolid or
liquid ointment. Examples of the oily base material
applicable in the above-mentioned composition are
glycerides of Higher fatty acids [e.g. cacao butter,
Witepsols (manufactured by Dynamite-Nobel), etc.],
medium fatty acids [e.9. Miglyols (manufactured by
Dynamite-Nobel), etc.] and plant oil (e.g. sesame o0il,
soybean oil, cotton seed 0il, etc.) and the like.
Examples of the aqueous base material are polyethvlene
glycols and pPropylene glycol and those of the base
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material for aqueous gel are natural gums,

cellmlose
derivatives,

vinyl polymers, acrylic acid polymers,
etc.



10

15

20

25

30

WP PN TP W NI AE Iy S0P Wy ) Bk 2 e R R RO
,____,,4...._,,.._‘\..-..u.unnwmxmmmm&mwmgm@. MPRSRMTNS i

- 89 - 010331

Best Mode for Carrying Qut of the Invention

By way of the following Reference Examples,
Working Examples and Test Examples, the present
invention will be described more specifically, but they
are not intended to limit the scope of this invention
thereto. i

'H-NMR Spectra were taken with the Varian GEMINI
200 (200 MHz) type Spectrometer, JEOL LAMBDA3(Q
(300MHz) type Spectrometer or the Brucker AM 500 (500
MHz) type Spectrometer, employing tetramethylsilane as
the internal standard. All delta values were expressed
in ppm. .

The symbols used in the present specification have
the following meanings:

S§: singlet, d: doublet, t: tfiplet, dt: double

triplet, m: multiplet, br: broad
Reference Example 1
2—Amino—S~phenylthiophene-3-carboxylic acid ethyl ester

To a mixture of ethyl cyanoacetate (6.1 g, 50
mmol), sulfur (1.61 g, 50 mmol) triethylamine (3.5 m1,
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
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 (Mgs0,), followed by
distilling off the solvent under reduced pressure. The
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 C13H;3NO,S : |

P
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C(%) H(%) N(%)
Calcd.: 63.13 : 5.30 ; 5.66
Found : 62.99 ¢ 5.05; 5.63

'H-NMR (200MHz, CDCl;) &: 1.37(3H,t,J=7.1Hz),
4.30(2H,d,J=7.le), 5.97(2H,br), 7.17-7.46(6H,m).
IR(KBr): 3448, 3320, 1667, 1590, 1549 cm!.
Reference Example 2
2-Amino-4-methyl-5-(4-methoxyphenyl)thiophene-3-
carboxylic acid ethyl ester

A mixture of 4-methoxyphenylacetone (16.5 g, 0.10
mol), ethyl cyanoacetate (12.2 g, 0.10 mol), ammonium
acetate (1.55 g, 20 mmol), acetic acid (4.6 m1, 80
mmol) and benzene (20 ml) was heated for 24 hours under
reflux, while removing water produced in the reaction
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 aqueous sodium hydrogencarbonate
solution. The organic layer was washed with an aqueous
sodium chloride solution, which was then dried (Mgso,),
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
Stirred at 50-60°C for 2h and then concentrated, and
the concentrate was extracted with ethyl acetate. The
eéxtract was washed with an aqueous sodium chloride
solution and dried (MgS0,), followed by distilling off
the solvent under reduced pressure. The residue was
chromatographed on silica gel, which was the
Ccrystallized from ether-hexane to give a pale yellow
pPlates (11.s g, 40%), m.p.79-80°C.
Elemental Analysis for CysH;;NO;S :
C(%) H(%) N(%) S(%)
61.83 ; 5.88 ; 4.81 ;7 11.01
61.81 ; 5.75 ; 4.74 ; 10.82

Calcd.
Found
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'H-NMR (200MHz, CDCl;) 6: 1.37(3H,t,J=7.1Hz),
2.28(3H,s), 3.83(3H,s), 4.31(2H,q,J=7.1Hz),
6.05(2H,brs), 6.91(2H,d,J=8.8Hz), 7.27(2H,d,J=8.8Hz).
IR(XBr): 3426, 3328, 1651, 1586, 1550, 1505, 1485 cm'.
FAB-MS m/z: 291 (M)
Reference Example 3

Employing various acetone derivatives in place of
4-methoxyphenylacetone, compounds shown in Table 1 were
produced in accordance with substantially the same
manner as described in Reference Example 2.
Table 1

Rzo__ 00C, H,

WA
R S Ni,
R.Ex. 3 R* R Yield m.p.
Cpd.No. (%) (°C)
1 methyl phenyl 40 64-65
2 methyl 2-methoxypheny1l 12 70-71 |

Reference Example 4
{3-Ethoxycarbonyl-5—(4—methoxyphenyl)~4~methylthiophen-
2-yljaminomethylene malonic acid diethyl ester

To the compound produced in Reference Example 2
10 g, 343.3 mmol) was added diethyl ehoxymethylene
—alonate (7.45 g, 34.5 mmol). The mixture was stirred
Zor 2 hours at 120°C. After cooling, to the reaction
mixture was added ether to precipitate crystals. The
crystals were collected by filtration and washed with
=ther once more, followed by drying over phosphorus
£entaoxide under reduced pressure to give pale yellow
crystals (14.2 g, 90%), m.p.122-123°C.
"H-NMR (200MHz, CDCl;) &: 1.32(3H,t,J=7.1Hz),
-38(3H,t,J=7.2Hz), 1.41(3H,t,J=7.2Hz), 2.34(3H,s),
-85(3H,s), 4.25(2H,q,J=7.1Hz), 4.38(2H,q,J=7.2Hz),

bt

{4}
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4.45(2H,q,J=7.2Hz), 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).
IR(KBr): 2984, 1720, 1707, 1688, 1653, 1599, 1518, 1499
em .
Reference Example 5

Employing, as starting materials, compounds
produced in Reference Example 3 or Commercially
available various thiophene compounds, in accordance
with Substantially the same manner as described in
Reference Example 4, the compounds shown in Table 2
were produced.

Table 2
00C. 1,
/C00C2H5
NH-CH*C\
C00C,H,
R.Ex. 5 R% R Yield m.p.
Cpd.No. (%) (°C)
1 methyl phenyl 92 108-109
2 phenyl methyl 92 137-138
3 methyl H 92 132-133
4 methyl 2-methoxyphenyl 100 amorphous

Reference Example 6
{3-carboxy-5-(4-methoxyphenyl)-4-methylthiophen-2-
Yl}aminomethylene malonic acid diethyl ester

To a solution of "the ‘compound pProduced in
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
hour at room temperature. To the reaction mixture was
added 2N HC1 (40 ml, 80 mmol) with ice-cooling. The
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reaction mixture was concentrated under reduced
pressure. Resulting yellow precipitate was collected
by filtration, which was washed with a mixture of cold
water and ethanol, followed by drying over phosphorus
pentaoxide under reduced bressure to give g yellow
powder (6.1 g, 93%), m.p. 184-187°C, ‘
'H-NMR (200MHz, DMSO-dg) &: 1.24(3H,t,9=7.11z),
1.28(3H,t,J=7.2Hz), 2.30(3H,s), 3.80(3H,s),
4.15(2H,q,J=7.1Hz), 4.24(2H,q,J=7.2Hz),
7.03(2H,d,J=8.7Hz), 7.37(2H,d,J=8.7Hz),
8.08(1H,d,J=l3.6Hz), 12.41(1H,d,J=13.6Hz).
IR(KBr): 3422, 2980, 1719, 1653, 1607, 1551, 1512 cp!,
Reference Example 7 )

Employing compounds obtained in Reference Example
5 as Starting materials, in accordance with
Substantially the Same manner as Reference Example 6,
the compounds- shown in Table 3 were produced,
Table 3

R2¢ 00K
| COOC I
21 /
Rk NH-CH=C\
S CO0C, I
§ R.Ex. 7 R% R Yield m.p.
Cpd.No. (%) (°C) |
| 1 methyl phenyl 98 187-190
! 2 phenyl methyl 65 173-175
) 3 methyl H 94 187-189
Iy nethyl | 2methosyohensl | 85 | 167169

Feferance Example 8
4—Hydroxy-2-(4—methoxyphenyl)-3-methylthieno[2,3-
h]pyridine—S—carboxylic acid ethyl ester

To polyphosphoric ester (PPE) (90 ml) was added
the compound Produced in Reference Example 6 (6.0 g,
13.8 mmol) in small portions at 190°C with Stirring.
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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
ethylacetate. The extract solution was washed with an
agqueous sodium chloride solution, which was then dried
(Mg50,), followed by distilling off the solvent under
reduced pressure. The residue was chromatographed on
silica gel to give a yellow powder (3.65 g, 77%). As
the sample for elemental analysis, the powder was
recrystallized from ethanol to give yellow crystals,
m.p.162-163°C.
Elemental Analysis for CgH;;NO,S:

C(%) H(%) N(%) S(%)
Calcd.: 62.96 4.99 ; 4.08 ; 9.34
Found : 62.89 ; 5.04 ; 4.01 7 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(1H,s),
12.11(1H,s).
IR(KBr): 3434, 2992, 1692, 1601, 1582, 1535, 1504 cm™.
FAB-MS m/z: 344 (MH')
Reference Example 9

-8

Employing compounds produced in Reference Example
7 as starting materials, in accordance with
substantially the same manner as described in Reference
Example 8, the compounds shown in Table 4 were
produced.
Table 4
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20 21 F .
R.Ex. 9 R R Yield m.p.
Cpd.No. (%) (°C)
1 methyl phenyl 60 155-157
2 phenyl methyl 69 146-147
3 methyl H 21 175-177
4 methyl 2-methoxyphenyl 73 amorphous

Reference Example 10
4-Hydroxy-2-(4—nitrophenyl)—3-methylthieno[2,3-
b]pyridine-s—carboxylic acid ethyl ester

To a solution of the compound 1 produced in
Reference Example 9 (3.76 g, 12.0 mmol) in conc.
sulfuric acid (10 ml) was added dropwiée, 4 solution of
sodium nitrate (1.27 g, 15.0 mmol) in conc. sulfuric
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 extract was washed
with an aqueous sodium chloride solution, which was
ther dried (MgS0,), followed by distilling off the
solvent under reduced pressure. The residue was
:hromatographed on silica gel to give a yellow powder,
which was recrystallized from ethanol to afford yellow
crystals (1.75 gq, 41%), m.p.260-261°C.
Zlem=ntal Analysis for Cy7Hy,N,0,5 =

C(%) H(%) N(%)

laled.: 56.98 : 3,94 7.82
ound : 56.66 3.91 ; 7.86
H-NMR (200MHz, CDCl,) &;: 1.49(3H,t,J=7.1Hz),
~.70{3H,s), 4.51(2H,q,J=7.le), 7.70(2H,d,J=8.8Hz),
E.34(2H,d,J=8.8Hz), 8.89(1H,s), 12.27(1H,s).
-R(KBr): 3002, 1692, 1605, 1514, 1350, 1290 cm’!.
FAB-MS m/z: 358 (MH')

r2ference Example 11

~e

~e

4-Hydroxy—S-hydroxymethyl-Z—(4-methoxyphenyl)-3-
methylthieno[z,3—b]pyridine

D R T B Iy NP N T T A E Y e Y~ £ AT U e oo e
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To a suspension (6 ml) of lithium aluminum hydride
(0.0326 g, 0.87 mmol) in anhydrous tetrahydrofuran was
added dropwise a solution of the compound produced in
Reference Example 8 (0.20 g, 0.58 mmol) in anhydrous
tetrahydrofuran (3 ml) at room temperatures (15-35°C,
the same range applies hereinafter), tThe mixture was
then stirred for 30 minutes at Toom .temperature, to
which was added an aqueous solution of Rochelle salt.
Resulting precipitate was removed by filtration. In
this process, when necessary, the reaction mixture was
subjected to heating under reflux to complete the
reaction. The precipitate was washed with ethyl
alcohol and chloroform, which was combined with the
filtrate, followed by concentration under reduced
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%).
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(XBr): 3210, 2930, 1613, 1506, 1255 cm".

FAB~MS m/z: 302 (MH')

Reference Example 12
2-Benzoyl-4—hydroxy-3-methylthieno[2,3—b]pyridine-5-
carboxylic acid ethyl ester _

To a mixture of the compound 3 produced in
Reference Example 7 (5.0 g, 15.3 mmol) and anhydrous
aluminum chloride (8.6 g, 64.5 mmol) in nitromethane
(102 ml) was added dropwise gradually, in an atmosphere
of nitrogen with ice cooling, benzoyl chloride (3.6 ml1,
31.0 mmol). The mixture was stirred for one hour at
Toom temperature and, then, for 14 hours at 50°C. The
Teaction mixture was poured into ice-water, followed by
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extraction with ethyl acetate. The extract was washod
with an aqueous sodium chloride solution, which was
dried (MgSO,), then the solvent was distilleq off under
reduced pressure to give a brownish powder (7.58 qg).
The powder was added, in small portions, to
polyphosphoric -acid ester (PPE), while Stirring at
120°C. The mixture was stirred for 90 minutes at the
same temperature, which was then poured into ice-water,
followed by extraction with ethyl acetate. The extract
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.§2 g, 16%). As
the sample for elemental analysis, the powdery product
was recrystallized frem chloroform-methanol to give a
yellow crystals. m.p.241-243°C
Elemental Analysis for CygH;sNO,S-0.25H,0:

C(%3) H(%) N(%)
Calcd.: 62.51 4.52 ; 4.05
Fourd : 62.77 ; 4,22 7 4.30
"H-NMR (200MHz, CDC1;-CD,0D) &: 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).
IR(FBr): 3004, 1692, 1638, 1603, 1582, 1537, 1431 em™',

Reference Example 13

~e

2-Phenylacetyl-4-hydroxy-B-methylthieno[2,3-b]pyridine—
5-carboxylic acid ethyl ester

Employing the compound 3 (10.0 g, 30.55 mmo1l)
Precduced in Reference Example 7, in substantially the

Samne manner as in Reference Example 12, using

m.£.208-214°C

Tlemental Analysis for CigH|;NO,S-0.1EtOAC:
C(%) H(%) N(%)
Calcé.: 63.98 ;7 4.93 ; 3.85
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Found : 64.25 ; 4.66 ; 3.52
'H-NMR (200MHz, CDC1,~CD,0D) &: 1.47(3u,t,3=7.11z),
2.99(3H,s), 4.20(2H,s), 4.49(2H,q,J=7.le), 7.26-
7.41(5H,m), 8.96(1H,s), 12.50(1H,s).
IR(KBr): 3424, 2986, 1694, 1601, 1580, 1535, 1495, 1439
cm™t.
Reference Example 14 .
2-Bromo-4-hydroxy-3—methylthieno[2,3-b]pyridine-5—
carboxylic acid ethyl ester

To a solution of the compound 3 Produced in
Reference Example 7 (17.8 9, 54.4 mmol) ang Pyridine
(22 m1, 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
for 40 minutes at Toom temperature, and then, the
reaction mixture was concentrated under reduced
bressure. To the concentrate was added dilute
hydrochloric acid. The resulting Crystalline
Precipitate was collected by filtration, which was
washed with water and a small volume of cold ether,
followed by drying over phosphorus pentaoxide under
reduced pressure to give a brown pPowder (20 g). This
powder was added, in small portions, to Polyphosphoric
acid ester (PPE) (100 ml) at 120°C under Stirring. The
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 (MgS0,), then the solvent was
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.
Elemental Analysis for C;,H,oNO,SBr:

C(#%) H(%) N(%)
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Calcd.: 41.79 ; 3.19 ; 4.43

Found : 41.55 ; 3,14 ;7 4.53

'"H-NMR (200MHz, CDC1,~CD,0D) &: 1.47(3H,t,3=7.1Hz),
2.60(3H,s), 4.50(2H,q,J=7.1Hz), 8.82(1H,s).

IR(KBr): 2990, 1694, 1605, 1578, 1533 cm™,
Reference Example 15
2-Bromo-4—hydroxy-3-methylthieno[2,3;b]pyridine-5-
carboxylic acid ethyl ester (alternative method of
producing the compound produced in Reference Example
14)

A mixture of the compound 3 produced inp Reference
Example 9 (0.24 g, 1.01 mmol), N-bromosuccinimjide
(10.198 g, 1.11 mol) and chloroform (ld ml) was
refluxed for 3 hours. After cooling, the reaction
mixture was poured into an aqueous sodium chlorjide
solution, followed by extraction with chloroform. The
eéxtract was washed with an aqueous sodium chloride
solution and dried (MgS0,), then the solvent was
distilled off under reduced pressure. The residue was
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—
oxo:hieno[2,3-b]pyridine—s—carboxylic acid ethyl ester

To a solution of the compound produced inp
Reference Example 8 (5 g, 14.¢ mmol) in pyridine (100
ml) was added, under ice-cooling, benzoyl chloride
(1.78 ml, 15,3 mmol)., After stirring for 159 minutes
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 agueous layer was extracted with
dichlorcomethane. The organic layers were combined,
washad with water and dried (MgSO,). The solvent was
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distilled off, and the residue was chromatographed on
silica gel, which was crystallized from €thanol to give
white crystals (6.41 g, 98%), m.p.110-112°C,
Elemental Analysis for CysH; NOsS -

C(%) H(%) N(%)
Calcd.: 67.10 4.73 ; 3.13
Found : 66.95 i 4.68 ; 2.93
'H-NMR (200MHz, CDC1,) &: 1.14(3H,t,J=7.7Hz),
2.42(3H,s), 3.85(3H,s), 4.26(2H,q,J=7.2Hz),
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 cp’!,
Reference Example 17
7-Benzoyl-3-bromomethyl-4,7-dihydro—2—(4-
methoxyphenyl)—4-oxothieno[2,3-b]pyridine-S-carboxylic
acid ethyl ester

-

A mixture of the compound produced in Reference
Example 16 (6.39 g, 14.3 mmol), N-bromosuccinimide
(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. fThe filtrate was diluted
with chloroform. The organic layer was washed with a
saturated aqueous sodiunm chloride solution and dried
(MgS0,), followed by distilling off the solvent under
reduced pressure. The residue was Crystallized fronm
ethyl acetate to give colorless needles (7.02 g, 93%).
m.p.124-126°C
Elemental Analysis for C;sH,0NOSBr:

C(%) H(%) N(%)
Calcd.: 57.04 3.83 ; 2.66
Found : 57.1s6 3.85 ; 2.70
'H-NMR (200MHz, CDCly) &: 1.14(3H,t,J=7.2Hz),
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),

-~

-~
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8.35(2H,d,J=7.0Hz), 9.20(1H,s).
IR(KBr): 2984, 1717, 1605, 1502 cm'..
Reference Example 18
3-(N—Benzyl~N-methylaminomethyl)-4—hydroxy—2-(4-
methoxyphenyl)—thieno[z,3-b]pyridine-S-carboxylic acid
ethyl ester

A mixture of the compound produced in Reference
Example 17 (6.73 g, 12.8 mmol), N-ethyldiisopropylamine
(2.30 ml, 13.4 mmoly, N-benzylmethylamine (1.73 m1,
12.4 mmol) and dimethylformamide (100 ml) was stirred
for 40 minutes at room temperature. The solvent was
distilled off under reduced pressure, and the residue
was partitioned between dichloromethane and a saturated
aqueous sodium chloride solution. The organic layer
was washed with water. and dried (MgS0,). 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

(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
dichloromethane and water. The organic layer was
washed with water and dried (MgS0,), 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
(4.32 g, 73%). m.p.175-177°¢C.
Elemental Analysis for Cy6H6N,0,S =

C(%) H(%) N(%)
Calzd.: 67.51 ;7 5.67 6.06
Found : 67.43 i 5.72 ; 6.06
"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),

(1}
~a
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4.44(2H,q,J=7.2Hz), 7.01(2H,d,J=6.7Hz), 7.21-
7.37(7H,m), 8.87(1H, ) -
IR(KBr): 3424, 3000, 1686, 1607, 1504 cm™',
Reference Example 19
2-Amino-4-methyl—5-(4-nitrophenyl)thiOphene—B-
carboxylic acid ethyl ester
In substantially the same procedure as described

in Reference Example 1, using 4-nitrophenylacetone
(35.0 g, 195 mmol) in place of 4—methoxyphenyl acetone,
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 m1, 160
mmol), the titled compound was produced as colorless
Crystals (22.2 g, 52%). m.p.168-170°¢C (recrystallized
from ether—hexane). _
Elemental Analysis fof C,H;,N,0,S:

C(%) H(%) N(%)
Calcd.: 54.89 4.61 ; 9.14
Found : 54.83 4.90 ; 9.09
'H-NMR (200MHz, cDCl,) s 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™,
Reference Example 20
2,4(1H,3H)~Dioxo-5—methyl-6-(4-methoxyphenyl)~
thieno[z,3-d]pyrimidin-3-acetic acid ethyl ester

~e

-

To a solution of the compound produced in
Reference Example 1 (5.00 g, 17.20 mmol) was added
ethyl isocyanatqacetate (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 ethano] (6 ml), to which was added
sodium ethoxide [prepared from ethanol (30 ml) and
sodium (0.79 g, 34.30 mmol)]. The mixture was stirred
for 24 hours at room temperature, to which was added 2N
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HC1l (18 ml, 36 mmol). Ethanol was distilled off under
reduced pressure, and the residue was subjected to
filtration, which was washed with water-ethanol and
dried under reduced Pressure, followed by
recrystallization from ethanol to give white needles
(5.-70 g, 89%). m.p.164-1650¢C.
Elemental Analysis for C,8HgN,0.S:

C(%) H($%) N(%)
Calcd.: 57.74 ;7 4.85 ; 7.48
57.78 ; 5.03 ;7 7.45
'H-NMR (200MHz, CDCl;) §: 1.30(3H,t,J=7.2Hz),
2-45(3H,s), 3.85(3H,s), 4.26(2H,q,J3=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,
14%9 cm™,

Reference Example 21

Found

Employing, as starting materials, the compounds
produced in Reference Examples 2, 3 and 19, compounds
set forth in Table 5 were produced, in accordance with
the method described in Reference Example 20.

Table 5

P33
N R
PEE

| R.Ex. 21 R* R Yield | m.p.

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
5 benzyl methoxy 92 241-242
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R.Ex. 21 R* R Yield m.p._-_
Cpd.No. (%) )
6 4-methoxyphenyl methoxy 99 >300

7 cyclohexyl methoxy 84 275—276__
8 2-methoxyphenyl methoxy 81 257-258

9 3-methoxyphenyl methoxy 93 >300
10 2-chlorophenyl | methoxy 95 285-28g—_
11 3-chlorophenyl methoxy 97 >300
12 4-chlorophenyl methoxy 95 >300 :]

Reference Example 22
2,4(lH,3H)-Dioxo-6-(4-nitrophenyl)-5-
methylthieno[z,3—d]pyrimidin-3—acetic acid ethyl ester

To the compound -1 produced in Reference Example 21
(2.20 g, 6.39 mmol) was added conc. sulfuric acid (12
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 reacfion mixture was
poured into ice-water, which was extracted with ethyl
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 chromatographed on silica gel to give a
yellowish solid (1.30 g, 52%), which was then
Trecrystallized from ethyl acetate - hexane to yellow
crystals, m.p.277-280°C.
Elemental Analysis for C”HUNﬂ%S.O.4H§h

C(%)  H(s%) N(%)

Caled.: 51.48 ; 4.01 ;7 10.59
Found : 51.64 ; 3.79 ;7 10.61
"H-NMR (200MHz, CDCl;) &: 1.33(3H,t,J=7.2Hz),
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 cmt,
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Reference Example 23
2,4(1H,3H)—Dioxo—l-(Z-fluorobenzyl)—6-(4—nitrophenyl)—
5-methylthieno[2,3-d]pyrimidin-3-acetic acid ethyl
ester
To a solution of the compound produced in

Reference Example 22 (700 mg, 1.80 mmol) in
dimethyl formamide (10 ml) were added potassium
carbonate (372 mg, 2.70 mmol), potassium lodide (299
mg, 1.80 mmol) and 2-fluorobenzyl chloride (0.43 m1,
3.60 mmol). The mixture was stirred for 2 hours at
Toom temperature. The reaction mixture was
concentrated, and the concentrate was partitioned
between ethyl acetate and an aqueous sodium chlorjde
solution. The aqueous layer was extracted with ethyl
acetate. The combined extract was washed with an
aqueous sodium chloride solution, which was then dried
(MgsSo,), followed by distilling off the solvent under
reduced pressure. The residue was chromatographed on
siliqa gel to give a white powder (500 mg, 56%),
m.p.155-158°C. |
Elemental Analysis for C24Hy0N304SF. 0. 5H,0

C(%) H(%) N(%)
Caled.: 56.91 i 4.18 ; 8.30
Found : 56.74 ; 3.g84 ;i 8.25
"H-NMR (200MHz, CDCl;) 8: 1.32(3H,t,J=7.2Hz),
3.84(3H,s), 4.27(2H,q,J=7.2Hz), 4.84(2H,s), 5.30(2H,s),
-06-7.33(4H,m), 7.54(2H,d,J=8.9Hz),
.27(2H,d,J=8.9Hz).
-R (XBr): 1748, 1711, 1673, 1520, 1491 cm™',

reference Example 24

~J

~J

Starting from the compounds produced in Reference
Example 21, compounds set forth in Table 6 were
Lroduced in accordance with the method described in
eference Example 23.

Table 6

S R



10

15

20

25

30

- 106

010331
| Ref.Ex.2¢4 R33 R R34 Yield m.p.
| cpa.No- (2) (°C)
f 1 ethyl 2-fluoro methoxy 87 127-128
! acetate
i 2 methyl 2-methoxy methoxy 92 174-175
§ 3 methyl 2-fluoro methoxy 97 179-180
” 4 phenyl 2-methoxy methoxy 93 240-241
i 5 phenyl 2-Fluoro methoxy 96 252-253
6 phenyl 2-fluoro nitro 87 294.295
4 7 phenyl 3-fluoro methoxy 88 215-217
f 8 phenyl 4-fluoro methoxy 66 209-.212
§
! 9 phenyl 2,4- methoxy 73 227-228
i difluoro
10 phenyl 2,6- methoxy 87 291-292
difluoro
11 phenyl 2-chloro, methoxy 21 287-288
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
15 4-methoxy- | 2-fluoro methoxy 87 270-272
phenyl
16 4-methoxy- | 2,6- methoxy 83 >300
phenyl difluoro
17 cyclohexyl 2-fluoro methoxy 79 172-173
18 cyclohexyl | 2,6- methoxy 73 207-208
difluoro
i9 phenyl 2,6- nitro 93 280-282
difluoro
20 2-methoxy- | 2-fluoro methoxy B4 195-198

phenyl
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Ref.Ex.24 R33 R3S R34 Yield m.p.
. Cpc . No (Z) (°C)
21 2-methoxy- | 2,6- methoxy 86 205-208
phenyl difluoro
22 3-methoxy- | 2-fluoro methoxy 89 241-242
phenyl
23 3-methoxy- | 2,6- methoxy 85 253-255
phenyl difluoro
24 2-chloro- 2-fluoro methoxy 91 220-221
phenyl
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
S-Bromomethyl-2,4(lH,3H)-dioxo—1—(2—fluorobenzyl)—6-(4—
nitrophenyl)thieno[Z,3-d]pyrimidin-3~acetic acid ethyl
ester
15 A mixture of the compound produced in Reference
Ixample 23 (0.300 g, 0.603 mmol), N-bromosuccinimide
{0.107 g, 0.603 mmol), @,o'~azobisisobutyronitrile (10
g, 0.60 mmol) and carbon tetrachloride (15 ml) was
refluxed for 2 hours. Upon cooling resulting
20 <nsolubles were filtered off from the reaction mixture.
The filtrate was diluted with chloroform. The organic
—ayer was washed with an aqueous sodium chloride
solution and dried (MgS0,), then the solvent was
cistilled off under reduced pressure. The residue was
z5 recrystallized from ethyl acetate to give colorless

reedles (0.284 g, 82%), m.p.l165-167°C,.
Elemental Analysis for C;.H;yN,O,SBrF:
C(%) H(%) N(%)
Calcd.: 50.01 3.32 ; 7.29
30 Found : 49.87 ; 3.27 ;o 7.23

-
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'"H-NMR (200MHz, cpci,) s 1.31(3H,t,3=7. 1),
4.26(2H,q,J=7.1Hz), 4.78(24H,s), 4.86(2H,s), 5.30(2H,s),
7.07~7.37(4H,m), 7.75(2H,d,J=8.8Hz),
8.33(2H,d,J=8.8Hz).
IR (KBr): 1713, 1673, 1524, 1477 cnml,
Reference Example 26

Starting from the Compounds produced in Reference
Example 24, compounds set forth in Table 7 were
produced in accordance with the method described in
Reference Example 25.

Table 7
0
Br-CH, _R33
R3 4 S
l R8s
cHe(
Ref.Ex.26 R R33 R* | vielq m.p.
Cpd.No. (2) (°C)
1 ethyl 2-fluoro methoxy 70 152-153
acetate
2 methyl 2-methoxy methoxy 63 173-17s6
3 methyl 2-fluoro methoxy 82 175-177
4 phenyl 2-methoxy methoxy 93 240-241
5 phenyl 2-fluoro methoxy 86 230-233
6 phenyl 2-fluore 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 84 237-231
difluoro
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
thio
13 benzyl 2-fluoro methoxy 83 132-134
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Ref.Ex.26 R3? R3S R34 Yield m.p.
Cpd No (Z) (°cy
14 benzyl 2,6- methoxy 89 154-155
difluoro
15 4-methoxy 2-fluoro methoxy 88 226-228
phenyl
16 4-methoxy 2,6- methoxy 80 249-251
phenyl difluoro
17 cyclohexyl 2-fluoro methoxy 86 149-151
18 Cyclohexyl | 2,6- methoxy 77 192-194
difluoro
19 phenyl 2,6- nitro 94 228-229
difluoro
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 >
23 3-methoxy- | 2,6.- methoxy 88 255-2586
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
28 4-chloro- 2-fluoro methoxy 84 271-27¢4
phenyl
29 4-chloro- 2,6- methoxy 78 265-268
phenyl difluoro
ReZerence Example 27

S-Benzylmethylaminometh
fluorobenzyl)—G
acetic acid ethyl ester hydrochlor

yl-2,4(lH,3H)—dioxo~l-(2-
—nitrophenyl)thieno

To a solution of the compound produced in

Reference Example 25 (0.270 g,
dimethyl formamide (10 ml)

cooling,

0.47 mmol) in

ethyl diisopropylamine (0.12 m1,
and benzylmethyl amine (0.07 ml,
mixIure was stirred for 20 hours

0.56 mmol) .,
at room temperature.

were added, under ice-
0.710 mmol)
The

[2,3-d]pyrimidin-3-
ide
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The residue was chromatographed on ‘silica gel to give g
colorless oil (0.297 g, 100%). To a Solution of this
oil in ethyl acetate was added, under ice—cooling, IN
ethereal hydrochloric acid. The mixture was stirred
for 10 minutes at the same temperature, The reaction

as white crystals. ,
m.p.[hydrochloride] 120-128°C
Elemental Analysis for C”HENA%SF.HCl.th

C(%) H(%) N(%)
Caled.: 57.27 i 4.81 ; 8,35
Found 57.23 ; 4.s5 i 8.42
'H-NMR (200MHz, CDCl,) [free amine] §;
l.31(3H,t,J=7.le), 2.16(3H,s), 3.61(2H,s), 3.97(2H,s),
4.27(2H,q,J=7.le), 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).
IR (KBr) [hydrochloridej : 1713, 1665, 1522, 1493 cn!.
Working Example 1

(1]

4,7~Dihydro-7-(2-methoxybenzyl)-2—(4-methoxyphenyl)-3-
methyl-4-oxothieno[2,3-b]pyridine-s-carboxylic acid
ethyl ester

cooling, a solution of the Compound produceq in
Reference Example 8 (1.0 g, 2.91 mmol) in
dimethylformamide (20 ml). ©he mixture was stirred for
30 minutes under ice-cooling, to which was added
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dropwise a solution of 2-methoxybenzyl Cchloride (0.92
g, 5.87 mmol) in dimethylformamide (3 ml)y., ophe
Teaction mixture was stirred for 23 hours at room
temperature, then for 2 hours at 70°C. The reaction
mixture was then concentrated, and the Concentrate was
partitioned between ethyl acetate and an agueous
ammonium chloride solution. The dqueous layer was
extracted with ethyl acetate. The extract was washed
with an aqueous sodium chloride solution apg dried
YgS0.), then the solvent was distilled off under

reduced pressure, The residue was chromatographed on

to afford yellow Prisms, m.p.165-167°C,
Elemental Analysis for C26H25NO5S-0.5H20:

C(%) H(%) N(%)
Calcd.: 66.08 i 5.55 2.96
Found : 66.33 i 5.44 ; 2.94
'H-NMR (200mHz, CDC1,) s: 1.41(3H,¢,3=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™t,
Working Example 2

-

Employing the compound produced in Reference
Example 8 as the Starting material, inp accordance with
substantially the Same reaction as described in Working
Example 1, the compounds shown ip Table 8 were
pProduced.

Table 8
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W.Ex. 2 R Yield m.p.
Cpd.No. (3) (°C)
1 H 49 170-172
2 3—methoxy 71 153-155
3 4-methoxy 72 132-134
4 2-methyl 63 199-201
5 2-acetoxy, 52 154-15¢
6 2-methylthio 49 152-154
7 4-nitro 97 98-99
8 4-(2-cyanophenyl) 62 134-13¢
9 4-(2-t-butoxy- 76 120-122
carbonyl)phenyl

Working Example 3

Employing the compounds produced in Reference
Examples 9 and 10 as the starting materials, the

Working Example 1.
Table 9

R 00C ;. H;
R32
Ras
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W.Ex. 3 R3! R32 R36 Yield m.p.
Cpd.No. (2) (°C)
1 methyl 4-nitro- 2-methoxy- 69 194-195
phenyl benzyl
2 methyl bPhenyl 2-methoxy- 91 amor-
benzyl phous
3 phenyl methyl 2-methoxy- 73 184-18¢
benzyl
4 methyl benzyl 2-methoxy:' 47 65-70
phenyl
5 methyl phenyl- 2-methoxy- 64 167-170
acetyl phenyl
6 methyl 2-methoxy- 2-methoxy- 57 194-19¢
phenyl phenyl
7 methyl bromine 2-methoxy- 90 161-163
phenyl
8 methyl b-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 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 )
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 phenethyl
17 methyl 4-methoxy- phenethyl 54 182-184
phenyl
18 methyl 4-methoxy- 3-phenyl- 62 147-149
phenyl propyl —
19 methyl 4-methoxy- cinnamyl 64 170-172
phenyl ]
290 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
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Working Example 4
4,7-Dihydro-5-hydroxymethyl-7—(2-methoxybenzyl)—2—(4~
methoxyphenyl)—3—methyl-4-oxothieno[2,3—b]pyridine

To a solution of the compound produced in
Reference Example 11 (0.12 g, 0.40 mmol) in
dimethylformamide (10 ml) were added, at room
temperature, potassium carbonate (0:083 g9, 0.60 mol),
2-methoxybenzyl chloride (0.094 g, 0.60 mol) and
potassium iodide (0.033 g, 0.20 mmol). The mixture was
stirred for 90 minutes at room temperature, and then
for 2 hours at 350°C. The reaction mixture was
concentrated, and the concentrate was Partitioned
between dichloromethane and water. The aqueous layer
was extracted with dichloromethane. The extract was
washed with an aqueous sodium chloride solution, which
was then dried (MgS0,), then the solvent was distilled
off under reduced pressure. The residue was
chromatographed on silica gel to give a pale Yellow
amorphous, which was recrystallized from ethyl acetate
to afford colorless Crystals, m.p.1534156°C.
Elemental Analysis for C,4H;3NO,S ¢

C(%) H(%) N(%)

Calcd.: 68.39 ; 5.5¢ 3.32
Found : 58.11 ;7 5.58 3.24
H-NMR (200MHz, CDCly) §: 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,q), 7.3-7.4(3H,m), 7.45(1H,s).
IR(KBr): 3400, 2936, 2833, 1618, 1547, 1504, 1249 cp!,
Working Example 5
S—Acetoxymethy174,7-dihydro—7-(2-methoxybenzyl)-2—(4-
methoxyphenyl)-3-methyl-4—oxothieno[2,3-b]pyridine

To a solution of the compound produced in Working
Example ¢ in pyridine (0.400 g, 0.96 mmol) was added,
at room temperature, anhydrous acetic acid (1.78 ¢,

~e

-

19.0 mmol). The mixture was stirred for one hour at
Toom temperature. The reaction mixture was
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concentrated. The concentrate was pPartitioned between
ethyl acetate and dilute hydrochloric acid. The
aqueous layer was extracted with ethyl acetate, The
extract was chromatographed on silica gel to give a
colorless amorphous, which was Iecrystallized from
ethyl ether to give colorless crystals (0.46 g, 100%),
m.p.158-159°C, -
Elemental Analysis for Cy6Hy5NOsS -

C(3) H(%) N(%)
Calcd.: 67.37 5.44 ; 3.02
Found : 67.09 7 9.09 ; 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),
7.69(1H,s). v : '
IR(KBr): 1752, 1626, 1578, 1508, 1506, 1255 cp°!.
Working Example 6

~e

3~Bromomethyl—4,7—dihydro—7-(2—methoxybenzyl)—2—(4-
methoxyphenyl)—4-oxothieno[2,3-b]pyridine—5-carboxylic
acid ethyl ester
A mixture of the compound produced jin Working

Zxample 1 (0.35 g, 0.755 mmol), N-bromosuccinimide
'0.135 g, 0.758 mmol), a,a’-azobis isobutyronitrile (13
=9, 0.079 mmol) and carbon tetrachloride (5 ml) was
refluxed for 2 hours, Upon cooling, resulting
insolubles were filtered off from the reaction mixture,
and the filtrate was diluted with chloroform. fThe
¢rganic layer was washed with an aqueous sodium
chloride solution .and, then, driedq (MgS0,). The
solvent was distilled off under reduced Pressure, and
the residue was recrystallized from ethyl acetate to
aZford colorless needles (0.272 g, 66%), m.p.200-201°C.
E.emental Analysis for Cy6H;,NOsSBr;

C(%) H(%) N(%)
Czlecd.: 57.57 4.46 2.58
Fcund : 57,75 ;o 4.31 2.31

~e
-y

~e
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'H-NMR (200MHz, CDC1,;) &:
3.86(6H,s), 4.40(2n
6.92-7.04(4H,n),
7.57(2H,d,J=8.9Hz), 8.46 (1H,s).
IR(KBr): 2980, 1725, 1607,

Working Example 7

Employing the compounds
Examples 3, 4

Table 10 were produced,

+ 19, 65
in accordance with subs

- 116 -

l.40(3H,t,J=7.1Hz),
+9,J=7.1Hz), 5.05(2H,s),
7.23-7.28(1H,m),

1588, 1497 cm™!,

610321

5.16(2H
7.34-7.43(1H,m),

produced inp Working

66 and 73 as Starting mater
tantiall
described in Working Example 6,

Y the same manner a
the compounds shown by

' S),

ials,

Table 10
0
R31 R37
R32
L
W.Ex. 7 R3! R3? R% R36 Yield m.p.
Cpd.No. (2) (°C)
1 bromo- 4-nitro- ethoxy- 2-methoxy- 95 173-17s
methyl phenyl carbonyl 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 carbonyl benzyl
4 Phenyl bromo- ethoxy- 2-methoxy- 40 amor-
methyl carbonyl benzyl phous
5 bromo- benzoyl ethoxy- 2-methoxy- 36 amor-
methyl carbonyl benzyl phous
[ bromo- 2-methoxy- ethoxy- 2-methoxy- 55 amor-
methyl phenyl carbonyl benzyl phous
7 bromo- bromide ethoxy- Z-methoxy- 59 174-175
methyl carbonyl benzyl
8 bromo- 3-methoxy- ethoxy- 2-methoxy- 91 83-86
methyl phenyl carbonyl benzyl
g bromo- 4-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
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W.Ex. 7 R R32 R’ R Yield m.p.
“ =d.No (Z) (°C)
11 bromo- 4-nitro- ethoxy- 2,6~ 81 200-202
methyl phenyl carbonyl difluoro-
benzyl
12 bromo- b-nitro- ethoxy- Z2-chloro- 62 175-177
methyl phenyl carbonyl 6-fluoro-
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- 84 123-12¢4
methyl phenyl difluoro-
benzyl
16 bromo- 4-methoxy- isobutyryl 2,6- 81 226-228
methyl phenyl difluoro-
benzyl
27 bromo- 4-methoxy- acetyl 2-fluoro- 75 186-187
methyl phenyl . benzyl
.8 bromo- 4-methoxy- propionyl 2-fluoro- 45 165-166
methyl phenyl benzyl
9 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
z1 bromo- 4-methoxy- valeryl 2-fluoro- 63 173-174
methyl phenyl benzyl
z2 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
J 24 bromo- 4-methoxy- benzoyl 2-fluoro- 75 145-147
! methyl phenyl benzyl
15 f Z2s3 bromo- 4-ethoxy- ethoxy- 2-methoxy- 98 196-198
! methyl carbonyl - carbonyl benzyl
phenyl
23 bromo- 4-methoxy- ethoxy- 2-fluoro- 77 115-129
- methyl phenyl carbonyl benzyl
27 bromo- b-diethyl.- ethoxy- 2-fluoro- 40 amor-
methyl amino- carbonyl benzyl phous
carbonyl-
phenyl
5 28 bromo- 4-ethoxy- benzoyl 2,6- 88 190-192
i methyl carbonyl- difluoro-
L phenyl benzyl
i 2% bromo- 4-butoxy- ethoxy- 2-fluoro- 40 138-140
L methyl phenyl carbonyl benzyl

v e
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W.Ex. 7 R3! R32 R’ R3¢ Yield m.p.
Cpd . No (23 (°C)
30 bromo- 4-methoxy- cyano 2-fluoro- 100 216-218
methyl phenyl benzy]

Working Example 8
3-Benzylaminomethyl—4,7-dihydro—7-(2—methoxybenzyl)-3-
(4-methoxyphenyl)-4-oxothieno[2,3-bjpyridine—5—
carboxylic acid ethyl ester hydrochloride

To a solution of the compound pProduced inp Working
Example 6 (0.245 g, 0.452 mmol) in dimethylformamide (5
ml) were added, under ice-cooling, triethylamine (0.10
ml, 0.717 mmol) and benzylamine (80 nl, 0.732 mmol) .
The mixture was stirred for 90 minutes at room

temperature. The reaction mixture was Concentrated,

acetate and a saturated aqueous solution of sodium
hydrogen carbonate. The aqueous layer was extracted
with ethyl acetate, The organic layer was drieq
(MgSQ,) ,then the solvent was distilled off under
reduced pressure. The residue was chfomatographed on
silica gel to give a colorless 0il (0.135 g, 53%). To
@ solution of the ©ily in ethanol (4 ml) was added,
under ice-cooling, 1N ethanolic hydrochlorjc acid (0.2
ml). The mikture was Stirred for 10 minutes with ice-
cooling. fThe reaction mixture was concentrated under
reduced pPressure, which was Crystallized from ethyl
acetate and ether to give the corresponding
hydrochloride (0.113 g) as white crystals, m.p.118-
119°cC.
Elemental Analygis for CuHuNg%S-HCl-O.9th

C(%) H(%) N(%)
Caled.: 63.79 ; 5.64 ; 4.51
Found : 64.03 ; 5.44 7 4.51
1H-NMR (200MHZ, CDCl;) [Free amine] §:
1.40(3H,t,J=7.le), 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.le),
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5.18(2H,s), 6.80(2H,d,J=8.8Hz),
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7.42(9H,m), 8.45(1H,s).
IR(KBr) [hydrochloride]: 3422, 2938,

1545,

1502, 1460 cm!,

Working Example 9

pProduced in Working Example 6,
Table 11 were pProduced by subst

Employing,

010331

6.91-6.99(2H,m), 7.20-

as the Starting material,

1719, 1605, 1560,

the compoung

the compounds shown in
antially the same

Table 11
CH30
[‘W.Ex. 9 R3! Yield m.p.
Cpd.No. (%) (°C)
1 anilinomethyl 44 173-174
2 phenethylaminomethyl 34 148-15 (oxalate) ]
3 phenylpropylaminomethyl 36 116-118 (hydrochloride)
A N’-methylpiperazinylmethyl 63 138-1139
L_; S N'—phedylpiperazynylmethyl 61 189-199
’ 6 4-phenylpiperidinomethyl 52 165-167 (oxalate)
7 N’-benzylpiperazinylmethyl 86 109-110 (oxalate)
S phthalimidomethyl 46 221-223
9 1,2,3,4-tetrahydro- 49 156-158 (hydrochloride)
isoquinolylmethyl
L_r, 10 benzhydrylaminomethyl 52 133.135 (hydrochloride)——
11 N-phenyl-N-benzylaminomethyl 20 93-95 (hydrochloride)
12 methylaminomethyl 100 118-120 (hydrobromide)
13 ethylaminomethyl 100 11l4-116 (hydrobromide)
14 N-benzyl-N-methylaminomethyl 69 96-98 (oxalate)
15 N-benzyl—N—methylaminomethyl 77 147-152 (hydrochloride)
16 2—methoxybenzylaminomethyl 40 108-110 (hydrochloride)

TR S ¥ IR o I RIS £ LT3 Sl AL £or e aoe e
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W.Ex. 9 R3! Yield m.p.
Cpd.No. (Z) (°c)
17 3-methylbenzylaminomethyl 28 110-112 (hydrochloride)
18 3,4-dimethoxybenzyl- 10 129-1321 (hydrochloride)
aminomethyl
19 2-phenylimidazo-1-ylmethyl 49 130-132
—_—
20 aminomethyl 89 [ 104-106 (hydrobromide)
21 N-benzyl—N-dimethylammonium 40 135-137 (bromide)
methyl
22 N-methyl-N-(2,3,4. 31 113-115 (hydrochloride)
trimethoxybenzyl)aminomethyl
23 N—methyl-N-(N-methylindol-B- 43 151-153 (hydrochloride)
yl)ethylaminomethyl
24 N-methyl-N- 64 103-105 (hydrochloride)
phenylpropylaminomethyl
25 N-methyl-N-(2- 77 115-117 (hydrochloride)
thiomethylbenzyl)aminomethyl
26 N-methyl-N-(3,5-trifluoro- 53 130-132 (hydrochloride)
methylbenzyl)aminomethyl
27 N-methyl-N-(Z,S- 75 124-12¢ (hydrochloride)
dichlorobenzyl)aminomethyl
28 N-methyl-N-(2- 76 139-1431 (hydrochloride)
nitrobenzyl)aminomethyl i
29 t-butylaminomethyl 80 126-128 (hydrobromide)
30 dimethylaminomethyl 98 117-2119 (hydrobromide)
3] N—methyl-N-(2-chlorobenzyl)- 64 143-145 (hydrochloride)
aminomethyl
32 N-methyl-N—(3-chlorobenzyl)- 75 203-205 (hydrochloride)
aminomethyl
33 N-methyl-N-(4-chlorobenzyl)- 67 197-199 (hydrochloride)
aminomethy!l
34 N-methyl-N-(2-fluorobenzyl)- 38 120-122 (hydrochloride)
aminomethyl
—_—
35 dibenzylaminomethyl 55 155-157 (hydrochloride)
36 N-hydroxyethyl-N—benzyl- 60 112-114 (hydrochloride)
aminomethyl
37 N-ethoxycarbonylethyl—N— 50 78-80 (hydrochloride)
benzylaminomethyl
38 N-benzyl-N—acetamidomethyl 17 78-82 (hydrochloride) o
39 N-propyl-N-benzylaminomethyl 64 103-107 (hydrochloride)
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W.Ex. 9 R3! Yield m.p.
Cpd.No. (Z) (°C)
40 N-benzyl-N-phenethyl- 67 105-111 (hydrochloride)
aminomethyl
41 2-indanylaminomethyl 56 128-132 (hydrochloride)
42 N-methyl-N-(2- 24 121-125 (hydrochloride)
indanyl)aminomethyl
43 N-methyl-N-(3- 80 | 209-213 (hydrochloride)
nitrobenzyl)aminomethyl
44 N-methyl-N- (4- 80 199-201 (hydrochloride)
nitrobenzyl)aminomethyl
45 N-methyl-N-(Z-phenyl- 70 112-114 (hydrochloride)
benzyl)aminomethyl

Working Example 10

Example 7,

Employing the compounds produced

produced by Ssubstantially the same

in Working Example 8.

in Working
the compounds shown in Table 12 were

procedure describeq

Table 12
0
R31 ng
R32 ,
| R
8-
W.Ex.10 R3! R?? R3S RY Yield m.p.
Cod _Ke. (2) {°C)
z N-benzyl-N- 4-nitro- 2- ethoxy- 73 124-126
methylamino- phenyl methoxy | carbonyl (hydro-
methyl chloride)
z N-benzyl-N- 4-methoxy- 2- acetoxy- 30 108-117
methylamino- phenyl methoxy | methyl (hydro-
methyl chloride
2 N-benzyl- phenyl 2- ethoxy- 25 167-16
aminomethyl methoxy | carbonyl (hydro
chlorig
4 N-benzyl-N- pPhenyl 2- ethoxy- 94 117-1
methylamino- methoxy | carbonyl (hydr
methyl chlor;
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W.Ex.10 R R? R R3’ Yield m.p.
Cpd . No (2) (°C)
5 phenyl N-benzy]- 2- ethoxy- 40 195-197
aminomethy methoxy carbonyl (hydro-
1 chloride)
6 N-benzyl-N- benzoyl 2- ethoxy- 70 90-95
methylamino- methoxy carbonyl (hydro-
methyl chloride)
7 N-benzyl- 2-methoxy- 2- ethoxy- 18 114-118
aminomethyl phenyl methoxy carbonyl (hydro-
chloride)
8 N-benzyl-N- 2-methoxy- 2- ethoxy- 57 119-122
methylamino- phenyl methoxy carbonyl
methyl
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 chloride)
12 N-benzyl-N- 4-methoxy- 2- ethoxy- 94 122-125
methylamino- carbonyl- methoxy carbonyl (hydro-
methyl phenyl chloride)
13 N-benzyl-N- 4-methoxy- 2- cyano 92 203-206
methylamino- prhenyl fluoro (hydro-
methyl chloride)
Working Example 11
4,7—Dihydro-7—(2-methoxybenzyl)-2-(4—methoxyphenyl)—3-

methyl-4-oxothieno[2,3-b]pyridine—N-

S5~-carboxamide

added dropwise,

To l-benzylpiperazine (0.77 g,

stirred for 30 minutes.

temperature,

under ice-cooling,

of diisobutyl aluminum hydride (1.5
mmol). The mixture was warmed to r
added a solution of the
in working Example 1 (0.50 g,
(5ml).
temperature, to the reaction mixtuy
methylene chloride (30 ml).

with water, then,

N,

benzylpiperazinyl~

4.37 mmol) was

dried over sodium sulfate.,

om

re was added
The mixture was washed
The

a toluene solution
2.9 ml, 4.37

oom temperature and
To this solution was,
Compound produced
1.08 mmol) in toluene
After stirring for 15 hours at ro
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Elemental Analysis for C”H”NJLS-I/ZHJM
C(%) H(%) N(%) S(%)

Calcd.: 69,75 i 6.02 ; ¢6.97 i 5.32
Found : 69.88 ; §4.0¢ i 6.98 ; 5, 39
'H-NMR (200MHz, cpCl,) 6. 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

Employing, as the Starting material, the Compound
Produced in Working Example 1, jip accordance with
substantially the same Procedure as described in
Working Example 11, the Compounds set forth jin Table 13
wWere produced.
Table 13
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W.Ex.12 R3? R36 R?® R3? Yield | m.p.
Cpd.No. (2) °cy
1 4-methoxy- 2-methoxy- 3-pyridyl hydrogen 54 214-216
phenyl benzyl
2 4-methoxy- 2-methoxy- dimethyl- hydrogen 59 160-164
phenyl benzyl aminopropy
1
3 4-methoxy- Z-methoxy- 3-pyridyl- hydrogen 60 168-170
phenyl benzyl methyl
4 4b-nitro- 2,6- methyl methoxy 80 223-224
phenyl difluoro-
benzyl
5 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—(2—methoxybenzyl)aminomethyl]—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
9, 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,S0,), 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 oi}l (0.07 g,
mmol) in ethyl acetate (5 ml) was added,

cooling,

0.10
under ice-

a 1IN ether solution of hydrogen chloride (0.2

0.20 mmol) during 5 minutes.

ml, The reaction mixture

The
resulting residue was recrystallized from ethyl

was concentrated under reduced pressure.

acetate-ether to give the corresponding hydrochloride
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(0.07 g, 100%) as white crystals, m.p.107-109°c.
Elemental Analysis for C”H“NA%S-HCI-Hﬁh
C(%) H(%) N(%)

Calcd.: 63.01 ; 5.89 ; 4.20
Found : 63.57 i 6.05; 3.88
'H-NMR (200MHz, CDCl,) [free amine] §:
l.39(3H,t,J=7.2Hz), 2.38(3H,s), 3.71(3H,s), 3.85(3H,s),
3.87(3H,s), 3.88(2H,s), 4.30(2H,s), 4.39(2H,q,J=7.2H2),
5.21(2H,s), 6.77~7.70(12H,m), 8.44(1H,s).
IR(KBr) [hydrochloride] 2 3422, 2944, 1721, 1605, 1499,
1464, 1383, 1294, 1253 cp!,
FAB-Mass m/z 613 (MH)"
Working Example 14

Employing, as the starting material, the compound
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
Rét
R40 -&-CH,' .
ot
CH;0
W.Ex. 14 R R Yield | m.p.
Cod.No. (%) (°Cc) |
1 2-methylbenzyl methyl 84 120-122 |
2 3-methovaenzyl methyl 78 74-76
3 d4-methoxybenzyl methyl 55 126-128
4 2,3-dimethoxybenzvl methyl 91 99-101
5 2-bromobenzyl methyl 24 141-143
6 phenethyl ethyl 53 133-135 |
7 2-methoxyphenethvl methyl 31 154-156
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W.Ex. 14 RY R" [Tield m.p.
Cpd.No, Nm“_(iC)__
8 2'-cyanobiphenyl-4— methyl 87 120-122
methyl
9 phenylcarbamoyl methyl 91 89-9]1
10 2—phenvl~2-propenvl methyl 13 152-154
11 allyl nmethyl 36 138-140
12 3-pyridylmethyl methy]l 20 160-162
13 l1-naphthylmethyl nmethyl 47 161~;§§_
14 2-naphthylmethyl methyl 47 148-1§g_
15 a-methylbenzyl methyl 35 149-151
16 2-hydroxybenzyl methyl 18 178-180 |
17 2-methoxycarbonyl- methyl 36 129-131
benzyl
18 2-trifluo:omethyl— methyl 33 129-123
benzyl '
19 2-thenyl methyl 26 133-135

Working Example 15
2-(4—Aminophenyl)-4,7-dihydro-7-(2—methoxybenzyl)-3-(N-
methyl-N-benzylaminomethyl)~4-oxothieﬁo[2,3-b]pyridine-
S-carboxylic acid ethyl ester

To a solution of the compound 3 produced in
Working Example 10 (0.60 g, 1.00 mmol) in methyl
alcohol (10 ml) was added iron powder (0.22 g, 4.0
mmol). The mixture wWas vigorously stirred under ice-
cooling, then the reaction mixture was poured into jce-
water, which was neutralized with sodium
hydrogencarbonate, followed by extraction with ethyl
acetate. The organic layer was washed with an aqueous
sodium chloride solution and dried (Na;S0,), and the
solvent was distilled off under reduced pressure. The
residue was chromatographed on silica gel, followed by
crystallization from chloroform-ether to give yellow
meedles (0.40 9, 71%), m.p.120-122°C.
Elemental Analysis for CanNﬁhS-B/Zth

C(%) H(%) N(%)
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Calcd.: 66.65 i 6.10 7.07

Found : 66.16 i 5.76 ; 7.13

'H-NMR (200MHz, CDCl;) [free amine] &:
1.38(3H,t,3=7.250z), 2.14(3H,s), 3.68(3H,s), 3.87(3H,s),
4.17(2H,s), 4.39(2H,q,3=7.2Hz), 5.21(2H,s), 6.72(2H,q),
6.96(2H,t), 7.20(4H,m), 7.35(1H,t), 7.64(2H,4q),
8.37(1H,s). y

IR(KBr) [hydrochloride] ¢ 3454, 1690, 1603, 1499, 1386,
1317 em™!,

FAB-Mass m/z 568(MH)"

Working Example 16
4,7—Dihydro-5-hydroxymethyl—3—(N-methyl—N-
benzylaminomethyl)-7-(2-methoxybenzyl)-2-(4-

~e

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 aqueous solutijion of
pPotassium 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

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%). 7o g4 Ssolution
of this o0ij} (0.10 g) in tetrahydrofuran (5 ml) was
added, under ice-cooling, a 1IN HCl-ether Solution (0.37
ml, 0.37 mmol), and the mixture was stirred for 10
minutes under ice—cooling. The reaction Mixture was
<oncentrated under reduced pPressure, which was
crystallized from ether to give the Corresponding
Eydrochloride (0.105 g, 100%) as white Crystals, m.p.
{hydrochloride] 135-140°¢C.

Elemental Analysis for C3,H;3N,0,8C1 ;
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C(%) H(%) N(%)

Calcd.: 66.60 ; 5.76 4.85
Found : 66.57 ; 5.90 ; 4.54
'H-NMR (500MHz, CDCl;) [free amine] 6: 2.76(3H,s),
3.86(3H,s), 3.89(3H,s), 4.37(24,s), 4.45(1H, br 58),
4.55(1H,br s), 4.77(2H,s), 5.53(2H,s),
6.94(2H,d,J=8.2Hz), 6.98(1H,t,J=7.4Hz), 7.06(2H,br d),
7.3-7.45(7H,m), 7.50(1H,m), 8.27(1H,s).
IR(KBr) [hydrochloride] : 3388, 1607, 1499, 1460, 1253
cm™’
FAB~-Mass m/z 541(MH)"
Working Example 17
4,7-Dihydro—7—(2-methoxybenzyl)-2-(4—methoxyphenyl)—3~
(N-methyl—N-benzylaminomethyl)-4—oxothieno[2,3-
b]pyridine-s-carboxamide hydrochloride

Anhydrous ammonia (22 ml) was dissolved ip 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 tempe;ature, which was
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 foom temperature, which was then

-

partitioned between dichloromethane and water. The
agueous 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
residue was Chromatographed on silica gel to give
colorless crystéls. 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
was stirred for 10 minutes under ice-cooling. The
reaction mixture was concentrated under reduced
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pressure, which was crystallized from ether to give the
corresponding hydrochloride (0.143 g, 100%) as white
crystals, m.p.152-157¢°¢,
Elemental Analysis for C3,H3,N;0,5C1:

C(%) H(%) N(%)
Calcd.: 66.71 5.60 ; 4.86
Found : 66.28 5.80 ; 4.s51
'H-NMR (500MHz, CDCl;) [free amine] §: 2.84(3H,s),
3.87(3H,s), 3.88(3H,s), 4.35(1H,9,9=4.8Hz), 4.¢-
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) [hydrochlcride] : 1663, 1605, 1578, 1502, 1255
cm™. .
FAB-Mass m/z 554 (MH)"*
Working Example 18

-

~e

The compound 15 obtained in Working Example 9 was
allowed to react, in Substantially the same procedure
as described in Working Example 17, with various amine
derivatives to pProduce the compounds set forth in Table
15,
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W.Ex. 18 R* Yield m.p.
Cpd.No. (3) (°C)
1 N,N-dimethylamino 51 136-144
(hydrochloridez
2 N’-benzylpiperazino 26 168-174
(hydrochloride)
3 Piperidino 38 133-142
) (hydrochloridez

Working Example 19
4,7-Dihydro-7-(2-methoxybenzyl)—2-(3-methoxyphenyl)-3-
methyl-oxothieno[2,3-b]pyridine-5—carboxylic acid ethyl

To a mixture of the compound 7 produced ip 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
added, in an atomospher of argon, tetrakis
(triphenylphosphine) Palladium (O) (0.163 g, 0.141
mmol), and the mixture was refluxed for 24 hours.

After cooling, to the Treaction mixture was added ethyl
acetate. Insolubles were filtered off with celite.

an aqueous sodium chloride solution. The aqueous layer
was extracted with ethyl acetate, The combined organic

give white .amorphous (0.446 g, 68%).
Elementa]l Analysis for CyHy5NOsS - 0., S5H,0:
C(%)  H(s) N(%)
Calcd.: 66.08 i 5.55 ; 2.9
Found 66.33 ; 5.40 ; 2.9
“H-NMR (200MHz, CDCl,) &: 1.41(38,t,3=7. 110z,
2.69(3H,s), 3.84(3H,s), 3.87(3H,s), 4.39(2H,q,J=7.le),
S.16(2H,s), 6.87-7.02(5H,m), 7.22—7.42(3H,m),
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8.42(1H,s).

IR(KBr): 3440, 2938, 1727, 1688, 1607, 1493, 1465 cm’’.
Working Example 20
4,7—Dihydro-2-(4-methoxyphenyl)—3-(N-methyl-N—
benzylaminomethyl)-7—(2—methylthiobenzyl)—4-
oxothieno[Z,3—b]pyridine-s-carboxylic acid ethyl ester
hydrochloride -

A mixture of the compound produced in Reference
Example 18 (0.12 g, 0.26 mmol), K,CO; (54 mg, 0.39
mmol), 2-methylthiobenzyl 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
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
(0.1 g, 64%), m.p.118-120°C.

Elemental Analysis for C3,,H3,,N20,,SZ-HC1-O.4H20:

C(%) H(%) N(%)
Calcd.: 63.57 ; 5.62 ; 4.36
Found : 63.81 ; 5.82 ; 4.49
'H-NMR (200MHz, CDC1,) §: 1.38(3H,t,J=7.1Hz),
2.52(34,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).
IR(KBr): 3406, 2980, 1719, 1605, 1502 cm .
Werking Example 21

"
.

Employing, as the starting material, the compound
produced in Reference Example 18, reactions were
conducted with various halogen compounds in
substantially the same manner as described in Working
Example 20 to produce the compounds set forth in Table
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16.
Table 16
W.Ex. 21 R Yield m.p.
Cpd.No. (%) (°C)
1 3-methoxybenzyl 65 109-113
(hydrochloride)
2 4-methoxybenzyl 65 200-204
(hydrochloride)
3 2—fluorobenzyl 61 203-207
(hydrochloride)
4 l-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)

Working Example 22
4,7-Dihydro-5—formyl-7—(2~methoxybenzyl)-2—(4-
methoxyphenyl)—3-(N-methyl-N-benzylaminomethyl)-4—
oxothieno[2,3-b]pyridine

To a solution of the compound produced in Working
Ixample 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
Ziltrate was concentrated. The concentrate was
chromatographed on silica gel to give a Yellow solid,
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which was récrystallized from ethyl acetate-ether to
give white crystals (0.014 g, 25%), m.p.181-185°C,
Elemental Analysis for CnHmNﬂLS-O.BSiOZ:

C(%) H(%) N(%)
Calcd.: 65.51 5.15 ; 4.77
Found : 63.25 i 5.13 ; 5.25
'H-NMR (200MHz, CDCl;) &§: 2.40(3H,s); 3.85(3H,s),
3.87(3H,s), 3.8-4.0(2H,br), 4.33(24,s), 5.23(2H,s),
6.9-7.1(5H,m), 7.2-7.4(7H,m), 7-64(1H,d,J=7.95z),
8.31(1H,s), 10.45(1H,s).
IR(KBr): 2934, 1688, 1603, 1502, 1386, 1255 cpl,
FAB-Mass m/z 539 (MH)*
Working Example 23

-~

2-(4-Acetylaminophenyl)-4,7-dihydro-7—(2-methoxy-
benzyl)-3-(N-methyl-Nlbenzylaminomethyl)-4-
oxothieno[Z,3-b]pyridine—s—carboxylic acid ethyl ester
To a solution of the compound produced in Working
Example 15 (0.11 g, 0.20 mmol) were added, with jce-
cooling, acetic anhydride (1 ml) and Pyridine (0.29 g,
10.0 mmol). The mixture was stirred for 8 hours at
Ioom temperature. The reaction mixture was poured into
@ saturated aqueous solution of sodium
hydrogencarbonate, which was extracted with
dichloromethane. The extract was washed with an
aqueous sodium chloride solution and dried (Na,Ss0,),
followed by distilling off the solvent under reduced
pPressure. 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.
'H-NMR (500MHz, DMSO-d,) &: 1.35(3H,t,J=7.21z),
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).
IR(EBr): 3258, 1717, 168g, 1605, 1495, 1317, 1253 cp!.
FAB-Mass m/z 610 (MH)*




10

15

20

30

- 134 - 010331

Working Example 24
4,7-Dihydro-2-(4-formylaminophenyl)—7-(2—
methoxybenzyl)-3-(N-methyl-N—benzylaminomethyl)-4-
oxothieno[2,3-b]pyridine-carboxylic acid ethyl ester

To a solution of the compound produced in Working
Example 15 (0.23 g, 4.00 mmol) jin dichloromethane (5
ml) was added, with ice-cooling, a mixture of acetic
acid anhydride and formic acid [Prepared by adding,
under ice—cooling, formic acid (99%, 6.00 mmol) to
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 hydrogencarbonate, which was
extracted with dichloromethane. The extract was washed
with an aqueous sodium chloride solution and dried
(Na;:S0,), then the solvent was distilled off under
reduced pressure. The residue was chromatographed on
silica gel, followed by recrystalization from
chloroform-ether to give white needles (0.17 g, 72%),
m.p.185-187°C,

Elemental Analysis for CMHBNJ%S-O.Sth

C(%) H(%) N(%)
Calcd.: 67.53 i 5.67 ; 6.95
Found : 67.04 ;i 5.28 ; 6.97
H-NMR (200MHz, CDC1,) &: 1.38(3H,t,J7=7.2Hz),
2.13(3H,s), 3.65(2H,s), 3.87(3H,s), 4.17(2H,s),
4.38(2H,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,s),
8.44(1H,s). _
“R(K3r): 3336, 2978, 1723, 1605, 1495, 1439, 1305 cpl.
FAB-Mass m/z 596 (MH)*
Working Example 25

Employing, as the starting compounds, the compound
pProduced in Reference Example 11 and derived from the
compound in Reference Example 18 with reduction in
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accordance with Substantially the same method as
described in Reference Example 11, in accordance with
substantially the same method as described in Working

Example 4, the compound shown in Table 17 was produced.
Table 17

0
31
R B 0H
R32
|
R36
B.Ex. 25 R31 R32 R3¢ Yield m.p.
Ce2.Na. (2) (°c)
1 methyl 4-methoxy- 2-fluoro- 76 184-185
phenyl benzyl
2 N-methyl- 4-methoxy- 2-fluoro- 92 amor-
N-benzyl- phenyl benzyl phous
aminomethyl

Working Example 26
Employing, as the starting compodnd, the compound
produced in Working Example 7, in accordance with
substantially the same method as described ip Working
Example 8, the compounds shown in Table 18 were
roduced.
Table 18

00CH ,CH,




10

15

20

25

30

- 136 - 010331
W.Ex. 26 R>? R Yield m.p.
Cpd.No. (%) (°C)
1 4-nitrophenyl 2-fluoro- 83 140-144
benzyl
2 4-nitrophenyl 2,6~ 91 145-147
difluoro-
benzyl
3 4-nitrophenyl 2-chloro-6- 78 175-177
fluorobenzyl

Working Example 27

Employing, as the Starting
produced in Working Example 26,
substantially the same reactjon
Example 15, the compounds shown

compound, the compound
in accordance with

as described in Working
in Table 19 were

produced.
Table 19
0
CHs-N-CH, COOCH,CH,
R32 , '
|
R
W.Ex. 27 R R* Yield [ m.p.
Czd.No, (3) (°c)
1 4-aminophenyl 2-fluorobenzyl 79 158-160
2 4—aminophenyl 2,6-difluoro- 96 195-19¢
benzyl
3 4—aminophenyl 2-chloro-6- 71 144-14¢
fluorobenzyl

Working Example 28

4,7—Dihydro-7-(2-fluorobenzyl
methoxyphenyl)-3

)-5-formyl-2—(4-
-methyl-4-oxothieno[2,3—b]pyridine:

The compound produced in Working Example 25 (4.10

g) was stirred for one hour at room temperature

together with manganese dioxide (20.5 g) in chloroform
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(120 ml). The reaction mixture was filtered with
celite. The filtrate was concentrated to dryness, the
concentrate was Chromatographed on silica gel, followed
by recristalization from methylene chloride - ethyl
acetate to give colorless crystals (3.72 g, yield 83%).
'H-NMR (200MHz, CDCl;) & ppm: 2.66(3H,s), 3.85(3H,s),
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
4,7—Dihydro-7-(2-fluorobenzyl)-5-(l—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
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 aqueous solution of
ammonium chloride (20 ml) and ethyl acetate (20 m1),
then the mixture was stirred. The agueous 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
chromatographed on silica gel to give a yellow
amerphous (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),
Working Example 30

The compouhd 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
of methyl magnesium bromide, to give the compounds set
forth in Table 20.
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Table 20
0
CHas ] H{G:9)'d
ClH, | R
CHa-(
W.Ex. 30 R R’ Yield m.p.
Cpd.No (%) (°C) ]
1 2-methoxy methyl 100 amorphoug_h
2 2~-fluoro ethyl 97 amorphou§_~
3 2-fluoro n-propyl 92 amorphous
4 2-fluoro phenyl 71 amorphous
5 2—fluoro“ isopropyl 85 amorphous
6 2-fluoro n-butyl 95 amorphou§__
7 2-fluoro sec-butyl 72 amorphoqg__
8 2-fluoro t-butyl 77 ambrphous
9 2-fluoro n-pentyl 75 amorphous__
10 2~fluoro Ccyclopentyl 75 amorphoug__
11 2~-fluoro n-hexyl 68 amorphoug‘_
12 2~fluoro cyclohexyl 100 amorphoug_‘
13 2-fluoro 4-fluoro- 92 amorphous
phenyl
14 2-fluoro benzyl 46 amorphous |

Working Example 31

5-Acetyl-4,7-dihydro~7-
methoxyphenyl)—3

(2-fluorobenzyl)—2-(4-

-methyl-4-oxothieno[2,3-b]pyridine

The compound produced in Working Example 29 (0.50
g) was stirred for 3 hours at 4qe°c together with

manganese dioxide ip chloroform (50 ml),
mixture was filtrated with celite.
concentrated to dryness.

The reaction
The filtrate was
The residue was

recrystallized from hexane-ethyl acetate to give
colorless Crystals (0.35 g, yield 70%), m.p.215-216°C.
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Elemental Analysis for C,4HyoNO;S
C(%) H(%) N(%)
Calcd.: 68.44 4.78 3.33
Found : 68. 35 ;7 4.70 3.41
'H-NMR (200MHz, CDC1;) & ppm: 2.66(3H,s), 2.78(3H,s),
3.85(3H,s), 5.25(2H,s), 6.96(2H,d), 7.1-7.5(6H,m),
8.37(1H,s). -
FAB-Mass m/z 422(mu)*
Working Example 32

e

-e ~-e

Employing the Compound produced ip 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
OR’
o b
W.Ex. 32 R R’ Yield m.p.
Cpd.No (%) (°C)
1 é-methoxy methyl 80 156-157
2 2-fluoro ethyl 67 180-181
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
7 2-fluoro sec-butyl 75 132-133
8 2-fluoro t-butyl 44 141-144
9 2-fluoro n-pentyl 88 145-147
10 2-fluoro Cyclopentyl 62 182-183
11 2-fluoro n-hexyl 66 125-126
12 2-fluoro Cyclohexyl 69 191-192
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W.Ex. 32 R R’ Yield m.p.
Cpd.No. (%) (°c)
13 2-fluoro 4-fluoro- 86 187-188
phenyl

wWorking Example 33
5-Acetyl—3-bromomethyl-4,7-dihydro—7-(g—fluorobenzyl)—
2-(4—methoxyphenyl)-4-oxothieno[2,3-b]pyridine

The compound produced in Working Example 31 (0.32
g) was dissolved in carbon tetrachloride (60 ml). The
solution was refluxed for 2 hours together with N-
bromesuccinimide (0.144 g) and a,a’~
azobisisobutyronitrile (0.013 g). After cooling, to

~he reaction mixture was added chloroform. The mixture

was washed with a saturated aqueous solution of sodium
hydrogencarbonate (20 mI). The organic layer was
dried. The solvent was distilled off under reduced
pressure. 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, yield 75%),
m.p.226-228°C.
H-NMR (200MHz, CDCly) & ppm: 2.81(3H,s), 3.86(3H,s),
£.03(2H,s), 0.26(2H,s), 7.03(2H,d), 7.1-7.5(4H,m),
T.55(2H,4d), 8.38(1H,s).
wWorking Example 34

Employing the compounds produced in Working
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
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W.Ex. 34 R R’ Yield m.p.
Cpd.No. (%) (°C)
1 2-methoxy methyl 68 206-208
2 2-fluoro ethyl 48 186-187
3 2-fluoro n-propyl 65 165-166
5 4 2-fluoro phenyl 75 145-147
H 5 2-fluoro isopropyl 81 123-124
6 2-fluoro n-butyl 63 173-174
7 2-fluoro sec-butyl 68 146-148
i 8 2-fluoro | t-butyl 80 98-99
] 9 2-fluoro | isobutyl 74 187-189
10 2-fluoro | n-pentyl 55 168-169
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
Working Example 35
5-Acetyl-4,7—dihydro—7—(2-fluorobenzyl)-2-(4-
meth@xyphenyl)—3-(N-methyl—N-benzylaminomethyl)-4-

©xothieno[2,3-b]pyridine

¢) was dissolved in dimethylformamide

The compound produced in Working Example 33 (0.25

solution were added,

tarperature.

The reaction mixture was concentrated to

(20 mly.
at room temperature,
etkylamine (0.079 g) and N-benzylmethylami
The mixture was stirred for 90 minutes at

To the
diisopropyl

ne (0.074 g).
room
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dryness under reduced pressure. The residue was
partitioned between ethyl acetate (100 ml) and a
saturated aqueous solution of sodium hydrogencarbonate
(50 ml). The aqueous layer was extracted with ethyl
acetate (100 ml). The combined organic layer was
dried. The solvent was distilled off, and the residue
was chromatographed on silica gel to.give a vellow
amorphous (0.27 g). The amorphous was dissolved in
methylene chloride (5 ml), to which was added, with
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 Analysis for C32H30N,058C1F - 2H,0:

C(%) H(%)- N(%)
Calcd.: 62.68 ;7 5.59 ; 4.57
Found : 63.16 ; 5.62 ;7 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),
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
Example 34 as starting materials, in accordance with
substantially the same reactions as described in
wWorking Example, the compounds set forth in Table 23
were produced.

Table 23

bR,
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W.Ex. 36 R R’ Yield m.p. ]
Cpd.No. (%) | (°C)
1 2—methoxy methyl 100 o 124—130___
2 2-fluoro ethyl 83 163-17%ﬁ__
3 2~-fluoro n-propyl 62 145-150_‘_
4 2-fluoro phenyl S0 154~16{_*J

Working Example 37
4,7-Dihydro-7-(2—fluorobenzyl)-3-(N-methyl~N-
benzylaminomethyl)-2-(4-N’—methylureidophenyl)—4—
oxothieno[Z,3-b]pyridine-S—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 pPyridine (0.5 ml). To the mixture was
added dropwise, with‘ice-cooling, methyl isocyanate
(0.064 ml). rhe mixture was stirred for 4 hours at
Toom temperature. The reaction mixture was then
Concentrated under reduced Pressure. The concentrate
was dissolved ip chloroform, which was washed with anp

followed by récrystalization frop ethanol-ethyl acetate
to give white needles (0.09 g, 73%), m.p.216-220°C,
Elem=ntal Analysis for C“HHN4LSF-2th

C(%) H(%) N(%)
Caled.: 62.95 i 5.75 ; 8.64
Found : 63.22 i 5.60 ; 8.39
“H-NMR (500MHz, DMSO-d,) s: 1.44(3H,t), 2.25(3H,pr s),
2.84(¢3H,s), 4.35(2H, br s), 4.43(2H,q), 4.90(2H,br s),
S.62(2H,s), 7.20-7.32(7H,m), 7.45-7.60(6H,m),
B.ES(lH,s).
LR(KBr): 3308, 1698, 1605, 1499, 1319, 1236, 1183 cm!,
Mass m/z 613(mH)*
Working Example 38

Employing the Compounds produced ip Working
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Example 27 as starting materials, in accordance with
substantially the Same reactions as described in
Working Examples 23, 24 and 37, the Compounds set fortp
in Table 24 were Produced as the corresponding
hydrochlorides.

Table 24
CHa-N-CH, 00C,CH,
W.Zx. 38 rR® - R* Yield m.p.
Cpd.No. (%) (°C)
1 4-acetyl- 2-fluorobenzyl 84 118-120
aminophenyl
2 4-propionyl- 2-fluorobenzyl 74 221-223
aminophenyl : '
3 4-isobutyryl- 2—fluorobenzyl 72 118-192
aminophenyl
4 4-benzoyl - 2-fluorobenzyl 53 141-143
aminophenyl
5 4-methane- 2-fluorobenzyl | g5 >300
sulfonamido-
L¥ phenyl

Wcrking Example 39
5-Benzylmethylaminomethyl-2,4(1H,3H)—dioxo-1-(2-
fluo:obenzyl)-6—(4-methoxyphenyl)~3—phenylthieno[2,3-
d]oyrimidine hydrochloride

To a solution of the compound 15 produced in
Reierence Example 29 (0.150 g, 0.310 mmol) in
dizechyl formamide (10 ml), with ice-cooling, were added
ethyldiisoprOpylamine (0.08 ml1, 0.460 mmol) and
me-hylbenzylamine (0.05 ml, 0.370 mmol). After
Stirring for 2 hours at room temperature, the reaction
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mixture was ctoncentrated. The residue wWas partitioned
between ethyl acetate and a saturated agueous solution
of sodium bicarbonate. The aqueous layer wasg extracted
with ethyl acetate, The combined organic layer was
dried (MgSOA). The solvent was distilled off under

reduced pressure, and the residue was chromatographed

add=d, with ice-cooling, an 1N solution of hydrogen
chloride 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.
m.p. [hydrochloride]‘140—143°C
Elemental Analysis for C”HmNﬁ%SF-HCl-th

C(%) H(%) N($%)
Caled.: 65.05 ; 5,14 ;7 6.50
Found : 65.14 7 5.03 ; 6.37
'H-NMR (200MHz, CDCly) [free amine] &: 2.07(3m,s),
3.57(2H,s), 3.86(3H,s), 3.90(3H,s), 5.30(2H,s),
6.94(2H,d,J=8.8H2), 7.05—7.60(14H,m),
7.66(2H,d,J=8.8Hz).
IR(K3r) [hydrochloride]: 1711, 1665, 1543, 1477 cm’!,
wWorking Example 40

Zxample 28, compounds set forth in Table 25 were
produced in accordance with the method described in
Working Example 39,

Table 25
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W.Ex.40 R3? R33 R34 Yield m.p.
Cp2Z.No. ) (°C)
1 methyl 2-methoxy methoxy 46 119-122
2 methyl 2-fluoro methoxy 97 128-131
3 phenyl 2-methoxy methoxy 95 97-105
4 phenyl 2-fluoro nitro 100 140-143
5 phenyl 3-fluoro methoxy 97 152-156
5 phenyl 4-fluoro methoxy 100 165-170
7 phenyl 2,4- methoxy 77 155-160
difluoro
3 phenyl 2,6- methoxy 100 160-162
difluoro
i 2 phenyl 2-chloro, methoxy 98 150-155
; 6-fluoro
19 phenyl 2-methyl- methoxy 76 152-158
thio
1z benzyl 2-fluoro methoxy 89 128-134
12 benzyl 2,6~ methoxy 100 123-127
difluoro
f 1z 4-methoxy 2-fluoro methoxy 93 150-155
, phenyl
i 1< 4-methoxy 2,6- methoxy 84 153.157
! phenyl difluoro
| 1z cyclohexyl | 2-fluoro methoxy 93 144-15¢
1€ cyclohexyl | 2,6- methoxy 97 145-150
difluoro
17 phenyl 2,6- nitro 93 155-160
difluoro
1€ 2-methoxy- | 2-fluoro methoxy 93 152-153
phenyl
1¢ Z2-methoxy- | 2,6- methoxy 100 148-150
phenyl difluoro
2C 3-methoxy- | 2-fluoro methoxy 92 155-158
phenyl




010321

- 147 -
W.Ex.40 R33 R33 R3¢ Yield nm.p.
= nd.Np, AN (—Q‘)\O
21 3-methoxy- 2,6« methoxy 91 160-163
phenyl difluoro
22 2-chloro- 2-fluoro methoxy 97 147-152
phenyl
23 2-chloro- 2,6- methoxy 98 150-155
phenyl difluoro
24 3-chloro- 2-fluoro methoxy 100 148-153
phenyl
5 25 3-chloro- 2,6- methoxy 100 152-157
phenyl difluoro
26 4-chloro- 2-fluoro methoxy 91 161-164
phenyl
27 4-chloro- 2,6- methoxy 86 145-14¢
phenyl difluoro
10 Working Example 41

3-Cyanomethyl-4,7-dihydro—7-(2-fluorobenzyl)-2—(4-
methoxyphenyl)—4—oxothieno[2,3-b]pyridine—s-carboxylic
acid ethyl ester

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 m1 x 2). rThe extract was washed with water, which
was then dried. The resulting solution was evaporated

25 Product was used ip the following working €xample 42
without purification,
Working Example 42
4,7-Dihydro-3-ethoxycarbonylmethyl-7-(2—
fluorobenzyl)—Z-(4~methoxyphenyl)-4—oxothieno[2,3-b]
30 pyridine-S—carboxylic acid ethyl ester
To a solution of the compound produced in Working
Example 41 (0.77 g) in anhydrous ethano] (250 ml) was
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acdded dropwise Carefully, at room temperature, conc.
sulfuric acid (50 drops). The reaction mixture was
refluxed for 15 hours. The reaction mixture was
neutralized, with ice-cooling, with an excess volume of
ar. aqueous solution of sodium hydrogencarbonate, which
was extracted with ethyl acetate (500 m1 x 3). The
@xtract was washed with water and dried., followed by
concentration under reduced pressure to give a brownish
solid (0.72 g). This solid was chromatographed on
silica gel to give crystals, followed by
Tecrystallization from ethyl acetate - hexane to give
co_orless crystals (0.28 g, overall yield 35%),
m.p.199-201°C,.
Elemental Analysis for CnHﬂJK%SF.O.7th

C(%) H(%)  N(%)
Calcd.: 62.72 5.02 ; 2.61
Found : 62.57 i 4.84 ; 2.53
'H-NMR (300MHz, CDCl1,) &: 1.38(3H,t,J=7.2Hz),
2.68(3H,t,J=7.2Hz), 3.84(3H,s), 4.04(2H,s),
4.15(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, 1611, 1502, 1255, 1183, 1033,
762, 520 cm™.
Working Example 43

~s

4,7—Dihydro—7-(2—fluorobenzyl)—3~hydroxyethyl—2—(4—
methoxyphenyl)-4~oxothieno[2,3—bprridine-S—carboxylic
acid ethyl ester

To a solution of the compound (0.21 g) produced in
Working Example 42 in anhydrous tetrahydrofuran (THF)
was added, under ice-cooling, lithium aluminum hydride.
The reaction mixture was allowed to warm to room
-emparature, and stirred for further one hour, which
=as poured into a Saturated aqueous solution of
=mmorium chloride, followed by extraction with ethyl
&cetate (100 ml x 3). The extract was washed with a
€aturated aqueous solution of ammonium chloride, and

B o —
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dried, followed by filtration. The filtrate was
concentrated under reduced pressure to give g solid,
which was chromatographed on silica gel to give a pale
yellow amorphous (0.16 g, 66%).
'"H-NMR (300MHz, CDC1,) &: 0.90(3H,t,J=7.2Hz),
1.70(1H,br s), 3.29(2H,t,J=6.0Hz), 3.-84(3H,s), 4.20-
4.23(2H,m), 4.37(2H,q,J=7.2Hz), 5.29(2H,s), 6.93-
7.34(8H,m), 8.45(1H,s).
FAB-Mass m/z 482(MH)*,
Working Example 44
4,7-Dihydro-7-(2-fluoroben2yl)-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 ip Working
Example 43 (0.08 g,0.57 mmol) in methylene chloride (5
ml) was added, with ice-cooling, 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
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-
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 hydrogencarbonate and a
Saturated aqueous sodium chloride solution, and, then,
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, CDCly) &: 1.40(3H,t,J=7.2Hz),
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),
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8.45(1H,s).
FAB-Mass m/z 585 (mm)*,
Working Example 45
5-(l-Acetoxyethyl)—4,7-dihydro-7—(2-fluorobenzyl)-2—(4—
methoxyphenyl)-3—methyl-4-oxothieno[2,3—b]pyridine

To a solution of the compound Produced in Working
Example 29 (0.55 g, 1.32 mmol) in p}ridine (25 ml) was
added, under ice-cooling, anhydrous acetic acid (2.69
9, 26.3 mmol). The reaction mixture was allowed to
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 HCl (10 ml). rhe

to give a solid, which was chromatographed on silica
gel to give a pale yellow soliq (0.67 g), which was
Teécrystallized from ethyl acetate - hexane to give
colorless needles (0.492 g, 81%), m.p.145-14¢°C.
‘H-NMR (200MHz, cDCl,) s. 1.56(3H,d,J=6.5Hz),
2.07(3H,s), 2.66(3H,s), 3.04(3H,s), 5.19(2H,s),
5.13(1H,q,J=6.5Hz), 6.94(2H,d,J=8.8Hz), 7.19_
7.50(6H,m), 7.53(1H,s).

Working Example 46
5—(l-Acetoxyethyl)-4,7~dihydro-7-(2—fluorobenzyl)—2-(4—
methoxyphenyl)-B-(N—methyl-N—benzylaminomethyl)-4-
3xothieno[2,3—b]pyridine

norking Example 7 (0.15 g, 0.28 mmol) in

<imethyl formamide (DMF) (15 ml) were added, at room
-emperature, ethyl diisopropylamine (0.094 g, 0.34
mmol* and N-benzylmethyl amine (0.041 g, 0.34 mmol) .
~fter Stirring for one hour, the reaction mixture was
concentrated under reduced pressure. The Concentrate

[ e i K o
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was partitioned between ethyl acetate (50 ml) and a

saturated aqueous solution of sodium hydrogencarbonate

(10 ml). The aqueous layer was extracteqd with ethyl

acetate. The combined organic layer was washed with a
saturated aqueous sodium chloride solution, which was

then dried.

The dried solution was concentrated under

reduced pressure to give a solid, which was
chromatographed on silica gel to give a pale vyellow
solid (0.05 g), which was recrystallized from ethyl
acetate - diethyl ether to give colorless crystals
(0.05 g, 29%), m.p.183-187°cC.
Elemental Analysis for C“HnNﬁLSF.2H5HQO:

C(%) H(%) N(%)

Calcd.: 65.
Found : 63.

79 ; 6.00 ; 4.s51
69 ; 5.55"; 5.02

'H-NMR (500MHz, CDCls) &: 1.59(3H,d,J=6.9Hz),

2.09(3H,s),
4.5-4.7(3H,

2.88(3H,d,J=4.7Hz), 3.88(3H,s), 4.40(1H,m),
m), 5.46(2H,s), 6.16(1H,m),

7.08(2H,d,J=7.2Hz), 7.16(1H,t,J=9.5Hz),
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

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

. CHS_N_CHz
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W.Ex.47 R32 R3¢ R Yield m.p.
C':d.NC. (Z) (”C)
1 4-nitrophenyl 2,6-difluoro- benzoyl 83 197-199
benzyl
2 4-nitrophenyl 2,6-difluoro- isobutyryl 66 151-1572
benzyl
3 4b-ethoxy- 2,6-difluoro- benzoyl 87 175-180
carbonyl- benzyl (hydro-
phenyl chlorjde)
169-171
(free base)
4 4-butoxy- 2-fluoro- ethoxy- 72 200-202
phenyl benzyl carbonyl

Working Example 48
10 4,7-Dihydro—7—(2-fluorobenzyl)-5-(l—hydroxyethyl)—2-(4-
methoxyphenyl)-3—(N-methyl-N—benzylaminomethyl)-4—
oxothieno[2,3-b]pyridine
To a solution of the compound produced in Working
Example 46 (0.15% 9, 0.28 mmol) in methanol (5 ml) was
15 added an aqueous solution of pPotassium carbonate
(Prepared by dissolving 0.012 g of potassium carbonate
in 1 ml of water). After Stirring for 3 hours, the
Teaction mixture was concentrated under reduced

Pressure. The concentrate was partitioned between

20 2thyl acetate (20 ml) and a Saturated aqueouys solution

2f sodium hydrogencarbonate (10 ml). The aqueous layer
was extracted with ethyl acetate, The combined organijc
-ayer was washed with a saturated

and then dried.

aqueous sodium

chloride solution, The dried solution

Z5 was concentrated under reduced pressure to give a solid
(0.018 g, 77%), m.p.183-187°¢C.

Elemental Analysis for CnHuNg%SF.Hﬁh

C(%) H(%) N(%)
Calcd.: 68.55 i 5.93 ; 5.00
32 Found : 68.69 7 9.79 ; 4.92

.

F-NMR (500MHz, CDCl,) s: 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-
¢.9(14,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) ,

VT T T T R v e 5 - D A Y S et o« o
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FAB-Mass m/z 543 (Mm)*.
Working Example 49

Example 27,
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pound produced jip Working
the compounds set forth in Tabje 27 were

produced in accordance with substantially the same

methods described in Workin

g Examples 23, 24 and 37.

Table 27
[<:> 0
Cﬂs—N-Cﬂz 00C,H,
R32
W.Ex.49 R R’ Yield nm.p.
Cpd.No. (%) (°C) |
1 4-N’-methyl- 2-chloro-6- 63 195-200
ureidophenyl fluorobenzyl
2 4-N’-methy]- 2-chloro-6- 30 182-184
ureidophenyl fluorobenzyl
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 ]
5 4-N'< 2,6- 74 215-217
methylthio- difluoro-
ureidophenyl benzyl o
7 4-(2-methoxy- | 2,6- 62 | 110-112
propionyl- difluoro-
amino)phenyl benzyl
8 4~n-butyryl- 2-fluoro- 48 203-204
aminophenyl benzyl
g 4-valeryl- 2~-fluoro- 47 206-208
aminophenyl benzyl

ey o e & R
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W.Ex.49 R*? R*® Yield m.p.
de.NO. (%) 4(0(:)
10 4-ethoxy- 2-fluoro- 40 amor-
carbonylamino- benzyl phousg
phenyl
11 4-N’'-methyl- 2-fluoro- 59 204-205
thioureido- benzyl
phenyl
12 4-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[Z,3—b]pyridine—5-(N—isopropyl)carboxamide

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 ml1, 5.0 mmol) in hexane. The mixture was
allowed to warm to Toom temperature and Stirred for
further one hour. To this solution was added, with
ice-cooling (0°C), a solution of the compound 2
procduced in Working Example 26 (0.12 g, 0.25 mmol) in
anhydrous methylene chloride (3 ml), over a period of
30 minutes. The mixture was stirred for further one
nour at room temperature, to which was addedq chloroforn
'50 ml), and the mixture was washed with water. The
Zombined organic layer was dried over sodium sulfate,
which was concentrated to give a solid. The solid was
—ecrwstallized from chloroform- ethyl acetate - ethyl
Sther to give colorless Crystals (0.096 g, 70%),
m.p.200-202°C.
“-NMR (500MHz, CDCl,) [free amine] §:
1.30(6H,d,J=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~
“.25(5H,m), 7.42(1H,t,J=7.3Hz), 8.02(2H,d,J=8.9Hz),
S.25(2H,d,J=8.9Hz), 8.73(1H,s), l0.0Z(lH,d,J=9.1Hz).
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IR (KBr): 2974, 1661, 1597, 1547, 1497, 134, 1212,
1035 cm™.

FAB-Mass m/z 617 (MH)*,
Working Example 5]

Starting from the compounds produced in Working
Examples 26, 27, 37, 38 and 49, compounds set forth in

Working Example 50.

Table 28
W.Ex.51 R3? R36 R’ Yield m.p.
Cpd.No. (2) (°C)
1 4-N’-methyl- | 2,6- N-isogropyl- 76 133-135
ureidophenyl | difluoro- N-methyl- (184-186
benzyl carboxamide as hydro-
chloride)
2 4-N’-methyl- | 2,6- N-methyl-o- 80 138-140
ureidophenyl | difluoro- methylhydro-
. benzyl xamic acid
3 4-propionyl- | 2,6- N,N- 55 110-112
aminophenyl difluoro- dimethyl-
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 difluorg- dimethyl-
benzyl amino-1,3-
propylecarbox
-amide
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- (178-181
benzyl carboxamide as hydro-
chloride)
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W.Ex.51 R3? R36 R’ Yield m.p.
pd.No (Z) °C)
8 4-N’4methyl- 2,6- N-isopropyl- 55 148-150
ureidophenyl | difluoro- carboxamide
benzyl
9 4-nitro- 2,6- 4-methyl-0- 96 100-102
phenyl difluoro- methylhydro-
benzyl xamic acid
10 4-propionyl- 2,6- N~isépropyl- 56 144-14¢
aminophenyl difluoro- carboxamide
benzyl
11 4-propionyl- | 2,6- N-butyl- 32 107-109
aminophenyl difluoro- carboxamide
benzyl
12 4-N'-methyl- 2-chloro-6- N-isopropyl— 77 172-174
ureidophenyl fluorobenzyl carboxamide
13 4-propionyl- 2-chloro-6- N-isopropyl— 75 120-122
aminophenyl fluorobenzyl carboxamide
14 4-propionyl- 2-chloro-6- N-butyl- 40 105-107
aminophenyl fluorobenzyl carboxamide
1s b-acetyl- 2-fluoro- N-isopropyl- 83 184-186
aminophenyl benzyl carboxamide
16 4-propionyl- 2,6- N-methyl-0- 74 amorphous
aminophenyl difluoro- methylhydro-
benzyl xamic acid
17 4-N’-methyl- 2,6- N-methyl-N- 54 156-158
ureidophenyl difluoro- (2-pyridyl)- {hydro-
benzyl carboxamido chloride)
18 4-propionyl- 2,6~ N-methyl-N- 85 148-150
aminopheny1l difluoro- (2-pyridyl)- (hydro-
benzyl carboxamido chloride)
19 4—N'—methyl~ 2,6- N-ethyl-N- 26 125-127
ureidophenyl | difluoro- benzyl- (hydro-
benzyl carboxyamide chloridel_J
Table 29
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W.Ex.51 R3! R3Z R36 R Yield n.p.
Cpd.No. (%) (°¢)
20 methyl | bromine 2,6- N-methyl-o0- 87 192-194
difluoro- methylcarbo-
benzyl hydroxiamic
acid

Working Example 52

S—Benzoyl-(Z,6-difluorobenzyl)—4,7~dihydro—7—3—methyl-

2-(4-nitrophenyl)—4—oxothieno[2,3~b]pyridine

The compound 4 Produced in Working Example 12
(3.93 g,
tetrahydrofuran (THF) under mild heating.

7.87 mmol) was dissolved in anhydrous

To this
solution was added dropwise, while keeping at o°c,
solution of phenyl magnesium bromide in THF (1M,
ml, 15.7 mmol), The
mixture was stirred for further one hour.

over -a period of 10 minutes.

mixture was partitioned between ethyl acetate (300
and water (50 ml). The aqueous layer was again
extracted with ethyl acetate.
layer was dried over magnesium sulfate, which was
concentrated under reduced Pressure.
was chromatographed on silica gel to give yellow
crystals (3.00 g,
ethyl acetate - hexane; m.p.114-116°C.

Elemental Analysis for C23H,3N,0,SF,. 0. 7H,0:

C(%) H(%) N(%)
Caled.: 63.56 ; 3.70 ;7 5.29
Found : 63.83 ; 3,95 ;7 5.08

H-NMR (500MHz, CDCly) &: 2.68(3H,s), 5.30(2H,s),
7.02(2H,t,J=8.1Hz), 7.43(3H,t,J=7.2Hz), 7.52-
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,
-1

1491, 1473, 1346
cm
FAB-Mass m/z 517 (MH)".

Working Example 53

a

15.7

The reaction

ml)

The combined organic

The concentrate

74%), which was recrystallized from

, 853
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Starting from the Compounds produced jp Working
Example 51, Compounds set forth in Table 30 were

Table 30
0
R3! ’ R37
R32 ’
|
RSG
£x.53 R3? R3! R3¢ R’ Yield m.p.
d.YNo. (2) (7€)
1 4-nitro- N-methyl-N- 2,6- iso- 10 236-238
phenyl benzyl- difluoro- butyryl (hydro-
aminomethyl benzyl chloride)
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 ‘_J

ta)

tn

Working Example 54
2-(4—Aminophenyl)—5—benzoyl-7—(2,6-difluorobenzyl)-4,7~
dihydro—3-(N-methyl-N—benzylaminomethyl)~4~oxo—
:hieno[2,3—b]pyridine

To a mixture of the compound 1 produced in Working
xample 47 (0.30 9, 0.47 mmol) in ethyl alcohol (6 ml)
*25 added one drop of conc. HCl, which made the mixture
10 a homogeneous solution. To the solution were

(w

dded dropwise iron powder (0.105 g, 2.0 mmol) and

S°nc. HCl (0.39 ml, 4.7 mmol). After Stirring for s
kours at room témperature, the reaction mixture was
iltrated with celite. To the filtrate was added a

IR

iy

n

m2ll volume of aqueous amonia, which was concentrated
under reduced pressure. The toncentrate was poured
into ice-water, which Was neutralized with sodium
hydrogencarbonate, followed by extraction with ethyl

@=ezate. The combined organic layer was washed with an
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aqueous sodium chloride solution, followeqd by drying
(MgS0;) . The solvent was distilled off under reduced
pressure. The residue was chromatographed op silica
gel, followed by recrystallization frop isopropyl ether
to give yellow needles (0.24 g, 84%), m.p.126-128°C.
Elemental Analysis for C“H”Nﬁ%SFz.l/Zth

C(%) H(%) N(%) |
Calcd.: 68.93 i 5.04 ; 6.70
Found : 68.71 i 5.18 ; 6.62
'H-NMR (300MHz, CDC1;) &: 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,3=7.2Hz),
7.62(2H,d,J=8.4Hz), 7.89(2H,d,J=7.2Hz), 7.94(1H,s).
IR (KBr): 3358, 1607, 1495, 1473, 1035 cm™,
FAB-Mass m/z 606 (MH)*.
Working Example 55
2-(4—Aminophenyl)-7-(2,6~difluorobenzyl)-4,7—dihydro—5—
isobutyryl-B—(N-methyl-N-benzylaminomethyl)—4-
oxothieno[2,3-b]pyridine

To a solution of the compound 2 produced in
Working Example 47 (0.25 g, 0.415 mmel) in methanol (5
ml) were added dropwise, under ice-cooling, iron powder
{0.093 g, 1.66 mmol) and conc. HC1 (0.8 ml)., After
Stirring for one hour at room temperature, the reaction
mixture was filtrated with celite. To the filtrate was
added a saturated aqueous solution of sodium
hydrogencarbonate (10 ml), which was extracted with
methylene chloride (30 ml x 3). The combined extract
solution was washed with water and dried (MgS0,), then

The residue was chromatographed on silica gel to give a
p2le yellow amorphous (0.203 g, 86%).

B-NMR (300MHz, CDCl;) 8: 1.18(6H,d), 2.11(3H4,s),
3.65(2H,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),
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7.42(1H,m), 7.58(2H,4d), 8.27(1H,s).
Working Example 54
5—Benzoyl-7-(2,6-difluorobenzyl)—4,7-dihydro-3-(N—
methyl-N-benzylaminomethyl)~2~(4-propionylamidophenyl)-
4-oxothieno[2,3—b]pyridine

The compound Produced in Working Example 54 (0.14
9, 0.23 mmol) was dissolved in anhydrous methylene
chloride (2 ml). To the solution was added, with jce-
cooling (0°Cy, triethylamine (0.038 ml). After
Stirring for a while, to the mixture was added
Propionyl chloride (0.021 ml, 0.243 mmol)., fThe mixture
was then stirred for further 4¢ minutes with ice-
cooling (0°C). The reaction mixture was partitioned
between methylene chloride (25 ml) and an highly dilute

washed with an aqueous sodium chloride Solution ang
dried (MgsO,), then the solvent was distilled off under
reduced pressure to give a solid, The solid was
Iecrystallized from ethyl acetate - isopropyl ether to
give yellow needles (0.10 g, 65%), m.p.226-228°C,
Elemental Analysis for C”H“NJESFZ.O.7Hﬂh

C(%} H(%) N(%)
Caled.: 69.4¢ i 5.14 ; 6.23
Found : 69.6¢ i 5.18 ; 6.04

220¢°c.

Elementa} Analysis for C”HnNﬁ%SF}.HCl.B.SHﬂD:
C(%) H(%) N(%)

Caled.: 61.53 , 5.43 ; 5,52

Tound : 61.83 5.33 ; 5.30

-
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'H-NMR (300MHz, DMsO-g,) &, 1.11(3H,t,J=7.2Hz),
1.93(3H,s), 2.35(2H,q,J=7.5Hz), 3.44(2H,s), 4.00(2H,s),
5.62(2H,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(1H,s),
IR (KBr): 3422, 3063, 1603, 1502, 1473, 1935 cm™,
FAB-Mass m/z 662 (MH)".
Working Example 57

Starting from the compounds produced ip Working
Examples 54 ang 55, compounds set forth in Table 331

Table 31
"fC) 0
CH3-N-CH, ~R37
13
BENe Ny
he
W.Ex.57 R3? R36 R37 Yield | m.p. m.p. (°C)
Cpd.No. () (°C) (HCL sa)r)
1 4-(N’-methy1- 2,6- benzoyl 68 238-240 230-231
ureidophenyl) difluoro-
benzyl
2 4-propioqyl- 2,6- iso- 64 201-20¢4 207-214
aminophenyl difluoro- butyryl
Dbenzyl
—
3 4-(N'-methyl- 2,6- iso- 35 207-210 222-226
ureidophenyl) difluoro- butyryl
benzyl
—
4 4-ethane- 2,6- benzoyl 49 - 185.187
sulfonamido- difluoro-
phenyl benzyl
3 4-isobutyryl— 2,6~ benzoyl 79 - 216-218
aminophenyl . | difluoro-
benzyl
& 4-(N' ,N’- 2,6- benzoyl 73 - 180-183
dimethy]- difluoro-
ureidophenyl) benzyl
a 4-(N’°- 2,6- benzoyl 65 245-247 -
isopropyl- difluoro-
ureidop enyl) benzyl
38 4-pyrrolidine- 2,6- benzoyl 65 - 176-175—7
carbox- difluoro-
amidephenyl benzyl
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W.Ex.57 R3? R36 R’ Yield m.p. m.p. (°C)
Cp-" No (7Y (°C) (HCL salt)
9 4-(2,2,2- 2,6- benzoyl 70 - 232-234
trifluoro- difluoro-
ethoxy- benzyl
carboxylamino-
phenyl)
10 4-isobutyryl- 2,6- iso- 73 - 192 -197
aminophenyl difluoro- butyryl
benzyl
Working Example 58
5—Benzoyl-7—(2,6-difluorobenzyl)—4,7—dihydro—3—(N—
methyl-N-benzylaminomethyl)-2-(4—nitrophenyl)—4—
oxothieno[Z,B—b]pyridine
The compound 9 produced in Working Example 51
(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°Cy, a
solution of pPhenyl magnesium bromide in THF (1M, 6.18
ml, 6.2 mmol), over a period of 10 minutes. After

stirring for one hour under ice-cooling,

(100

washed with a saturated aqueous sodium chloride

solution (100 ml)
(Mgsoé) ’

reduced pressure.

silica gel to give yellow Crystals (
Zollowed by recrystallization from i
Sive yellow needles, m.p.197-199°C.

- The organic layer was dried

then the solvent was distilled off under

the reaction
mixture was partitioned between ethyl acetate
and HC1 (0.5N, 100 ml).

ml)

The organic layer was again

The residue was chromatographed on

1.00 g, 51%),
sopropyl ether to

Zlemental Analysis for C36H2;N;0,5F,. 0. 7H,0:

C(%) H(%) N(%)
Calcd.: 66.70 ; 4.42 ; ¢.ag
Found : 66.59 ; 4.48 6.42

;
"H-NMR (300MHz, CDCly) 6: 2.17(3H,s), 3.61(2H,s),

o

~

-16(2H,s), 5.30(2H,s), 7.03(2H,t,J=8.1Hz),
-25(5H,m), 7.40-7.47(3H,n), 7.56(1H,t,J=7.5Hz),
-88(2H,d,J=6.9Hz), 7.96(1H,s), 8.10(

7.19-

2H,d,J=8.7Hz;,
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IR (KBr): 3430, 1663,

FAB-Mass m/z 636 (MH)".

Working Example 59

in Working Example 51,

Starting from the com

1611,

163 -

1518,

pounds 2,

010331

1473, 1348, 853 cn!,

9 and 16 produced
compounds set fortp in Table 32
ance substantially the same

Table 32
R3l
R32
W.Zx.5g R3! R32 R36 Y Yield | m.p
Cpd.No. (2) °
(HC1 salt)
————2 salt)

1 N-methyil- 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- 30 222-22é*1
N-benzyl- methyl- difluoro- butyryl
amino- ureido- benzyl
methyl phenyl)

3 N-methy1- 4-propiony1- 2,6~ benzoyl 45 218-22¢0
N-benzyl.- amino-pheny] difluoro-
amino- benzyl

| methyl

& N-methyl. 4-(N'- 2,6- benzoyl 34 230-232
N-benzyl- methyl- difluoro-
amino- ureido- benzyl
methyl phenyl) “J

Working Example 690

6-(4—Aminophenyl)-2,4(
3~phenyl-5—(N-methyl

d)pyrimidine

lH,3H)~dioxo—l-(
-N-benzylaminomethyl)thieno[z,3-

2-fluorobenzyl)-
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The compound 4 produced in Working Example 40
(0.15 g, 0.247 mmol) was dissolved in ethanol (15 mly,
to which was added 103 palladium-carbon (15 mg). The
mixture was hydrogenized for 8 hours at roon
temperature under atmospheric pressure in an atmosphere
of hydrogen. The reaction mixture was filtrated with
celite, and the filtrate was conceﬁtrated under reduced
pressure. The concentrate was chromatographed on
silica gel to give a yellow Ccrystalline amorphous
(0.046 g, 323%).

'H-NMR (300MHz, CDC1;) &: 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)"

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 Working Example 60 (0.63
9, 0.11 mmol) was dissolved in anhydrous pyridine (5
ml), to which was added acetic anhydride (0.01 ml, 0.1
mmol). The mixture was stirred for 2 hours at room
-eémperature. The reaction mixture was Concentrated
uander reduced Pressure. The concentrate was
Partitioned between methylene chloride (30 ml) and a
=aturated aqueous sodiug Chloride solution (10 ml).

The aqueous layer was again extracted with methylene
chloride (30 ml). The combined organic layer was dried
cver magnesium sulfate, which was concentrated under
reduced pressure. The concentrate was Chromatographed
cn silica gel to give a colorless solid (0.01 g, 15%).
E-NMR (300MHz, CDCl;) &: 2.06(3H,s), 2.19(3H,s),
2.57(2H,s), 3.90(2H,s), 5.30(2H,s), 7.04-7.57(16H,s),
7.70(2H,d,J=8.4Hz).

Working Example 62
4,7-Dihydro—7—(2—fluorobenzyl)-2-(4~hydroxyphenyl}«3-
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methyl—4-oxothieno[2,3-b]pyridine—S-Caraboxylic acid
ethyl ester

To a solution of the compound No. 3 produced in
Working Example 65 (1.30 g, 2.70 mmol) in
tetrahydrofurane (80 ml) was added 1M Solution of
hydrogen chloride in ether (81 ml, 81 mmol) with ice-
cooling. After Stirring at room teﬁperature for 60
hours, the reaction mixture was concentrated under
reduced pressure. The resulting residue was
partitioned between ethyl acetate (100 ml) ang
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
pressure. The resulfing residual solid wasg
recrystallized from ethyl acetate-ethanol to give
Yellow needles (0.81 g, 69%), m.p. 225-227°¢,
Elemental Analysis for C,.H;NO,SF- 0. 1H,0:

C(%) H(%) N($%)

Calcd.: 65.62 7 4.63 ; 3.19
Found 65.46 ; 4.65 ; 3.33
'H-NMR (300MHz, CbCly) §: 1.30(3H,t,J=7.0Hz),
4.24(2H,q,J=7.0Hz), 5.52(2H,s), 6.84(2H,d,J=8.4Hz),
7.20-7.46(6H,m), 8.65(1H,s), 9.75(1H,s).
IR(KBr): 3856, 1711, 1611, 1589, 1510, 1493, 1448 cp'
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-
b]pyridine-S-caraboxylic acid ethyl ester

Employing the compound No. 26 produced in Working
Example 7 (0.26 9, 0.46 mmol), N-methylbenzylamine
{0.072 m1, 0.56 mmol) and N—ethyldiisopropylamine (0.12
ml, 0.69 mmol) as a starting material, in accordance
with substantially the same manner as described in
Working Example 8, a yellow amorphous was produced
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(0.24 g). To the solution of this amorphous in ethanol
(6 ml) was added 1N hydrochloric acid (4 m1, 4 mmol)
and then stirred at room temperature for 2 hours. 7o
the reaction mixture was added 1N hydrochloric acid
(8ml, 8 mmol) and then stirred at room temperature for
19 hours. To the reaction mixture was added a water
containing sodium bicarbonate (1.01 g, 12.0 mmol),
followed by extraction with ethyl acetate (30 ml x 3).
The combined 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 coldurless oil (0.15 g, 58%). To
a solution of this oi] in ethanol (3 ml) was added an
1¥ solution of hydrogen chloride in ether (0.35 ml,
0.35 mmol) with ice-éboling, and then the mixture was
stirred with ice-cooling for 10 minutes. The reaction
mixture was concentrated under reduced Pressure, the
resulting residue was recrystallized from ether to give
a white powder (0.116 g, total yield 41%) as a
hydrochloride, m.p. 231-235°C,
Elemental Analysis for CHHHNJLSF~HC1-1.5Hﬂh

C(%) H(%) N(%)
Calcd.: 61.98 5.36 ; 4.52
found : 61.99 ; 5,23 4.55
H-NMR (300MHz, CDCl,) s: 1.39(3H,t,J=7.1Hz),
2.53(3H,br S), 4.09(2H,br s), 4.38(2H,q,J=7.le),
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).
<R(K3r): 3422, 2988, 1719, 1695, 1605, 1543, 1504, 1453

~e

.
~e

om .
working Example 64
:-(4—n-Butoxyphenyl)-4,7—dihydro-7-(2-fluorobenzyl)—3—
methyl-4—oxothieno[2,3-b]pyridine-S—caraboxylic acid
ethyl ester

To a solution of the compound produced in Working
Example 62 (0.30 g, 0.686 mmol) in DMF (10 ml) was
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added sodium hydride (30 mg, 0.75 mmol) with jce-
cooling, and then the mixture was stirred at room
temperature for one hour. To this solution was added
n-butyl iodied (0.19 g, 1.03 mmol), and then stirred at
room temperature for 15 hours. The reaction mixture
was concentrated under reduced pressure. The residue
was partitioned between ethyl acetate (100 ml) and a
saturated aqueous sodiun chloride solution (50 ml), and
then the aqueous layer was extracted with ethyl acetate
(50 ml). The combined organic layer was drieq over
Na,S0,, followed by distilling off the solvent under
reduced pressure. The resulting residual solig was
recrystallized from ethyl acetate-n-hexane to give
colourless crystals (0.33 g, 97%), m.p. 119-121°(C,
Elemental Analysis for C23H2sNO,SF+ 0. 2H,0:

C(%) H(%) N(%)
Calcd.: 67.64 5.76 ; 2.82
Found : 67.36 7 5.69 ; 2.68
FAB-Mass m/z 494 (MH)"
Working Example 65

-~

Employing the compound No. 7 produced ip 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
described in Working Example 19, the compounds shown in
Table 33 were produced,

Table 33
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W.Ex.65 R32 R3¢ R%’ Yield m.p.
Cpd.No. (Z) (°C)
1 4-(4-nitro- 2-fluoro- ethoxy- 62 188-190
benzyloxy- benzyl carbonyl
carbonyl)phenyl
2 4-ethoxy- 2,6-difluoro- benzoy1l 64 221-223
carbonylphenyl benzyl
3 4-methoxy- 2-fluoro- { ethoxy- 80 112-113
methoxyphenyl benzyl carbonyl
4 4-ethoxy- 2-methoxy- ethoxy- 78 171-172
carbonyl-phenyl benzyl carbonyl

Working Example 66
5-3enzoyl—7-(2,6-difluorobenzyl)-4,7-dihydro-2-(4-N—
ethylaminocaraboxyphenyl)-3-(N—methyl-N-
benzylaminomethyl)-4—oxothieno[2,3-b]pyridine

A solution of the compound No. 3 produced in
Working Example 47 (6115 g, 0.226 mmol) in ethanol (3
ml} and THF (3 ml) was treated with an 1N aqueous
sodium hydroxide solution (1.2 ml, 1.2 mmol) to give g
carboxylic acid derivative. To a solution of this
resulting carboxylic acid derivative in THF (5 ml) were
addad triethylamine (0.084 ml1, 0.60 mmol) and isobuty)
chloroformate with ice—cooling in an atmosphere of
nitrogen, and then the mixture was stirred with jce-
cooling for one hour and at room temperature for and
half one hour. To this solution was added 70% agueous
ethyl amine solution (0.16 ml, 2.48 mmol) dropwise with
ice-cooling, and then the mixture was stirred with jce-
cooling for 30 minutes and at room temperature for 2
hours. fThe reaction mixture was partitioned between a
saturated aqueous sodium chloride solution (50 ml) and
ethyl acetate (50 ml), and then the aqueous layer was
sxtracted with ethyl acetate (50 ml). The combined
>rganic layer was dried over Na,50,, followed by
2istilling off the Solvent under reduced pressure. The
Tesulting residue was chromatographed on silica gel to
give a pale Yellow amorphous (0.095 g, 63%). 7o a
solution of this amorphous in methylene chloride (4 ml)
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was added an 1M solution of hydrogen chloride in ether
(0.29 m1, 0.29 mmol) with ice-cooling, ang then the
mixture was stirred with ice-cooling for 10 minutes.
The reaction mixture was concentrated under reduced
Pressure to give a residue, which was Crystallized from
methylene chloride-ethyl acetate-ether to give pale
yellow powder (0.088 g, total vield 56%) as a
hydrochloride, m.p. 156-160°C.
Elemental Analysis for C”HMNj%SF§~HCl-1.8Hﬂh

C(%) H(%) N(%)
Caled.: 64.11 5.19 ; 5.75
Found : 63.88 ;i 4.90 ; 5.59
'H-NMR (300MHz, CDCl;) [free amine] s:
1.28(3H,t,J=7.2Hz), 2.13(3H,br s), 3.49—3.58(2H,m),
3-62(2H,br 5), 4.16(2H,br s), 5.30(2H,s), 6.23(1H,br
$), 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 cp!.
FAB-Mass m/z 662 (mu)*
Working Example 67

e

Employing the compound Nos. 3 and 4 produced in
Working Example 47, as the starting materials, in
accordance with substantially the same procedure as
described in Working Example 66, the compounds shown in
Table 34 were produced.

Table 34

R3! ! R37

R32
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W.Ex.67 R? R3! R’ R Yield m.p.
Cpd.No. (%) (hydro-
chloride)
(°C)
4-N,N- N-methyl.N- ethoxy- 2-fluoro- 80 110-113°¢C
diethyl- benzyl- carbonyl benzyl
amino- aminomethy]
carboxy-
phenyl
2 4-N- N-methyl.N- benzoyl 2,6- 75 153-157
propyl- benzyl- difluoro-
amino- aminomethyl benzyl
carboxy-
phenyl
3 4.N- N-methyl-N- benzoyl 2,6- 69 152-156
allyl- benzyl- difluoro-
amino- aminomethyl benzy1l
carboxy-
phenyl __J

Working Example 68
4,7-Dihydro—5-ethoxymethyl—7—(2—fluorobenzyl)—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 (0.23 g, 0.435 mmol) in anhydrous
THF (5 ml) was added sodium hydride (19 mg, 0.475 mmol )
in an atmosphere of nitrogen with ice-coolin ¢+ and then

To this

£odium bicarbonate Solution (30 ml). The aqueous layer

was extracted with ethyl acetate. The combineqd organic
layers were dried over Na,50,, followed by distilling

cif t: The resulting
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in methylene chloride (4 ml) was added an 1p solution
of hydrogen chloride in ether (0.2 ml, 0.2 mmol) with
ice-cooling, and then the mixture was Stirred with ice-
cooling for 10 minutes. The reaction mixture was
concentrated under reduced pressure to give a residue,
which was crystallized from methylene Chloride-ethyl
acetate-ether to give white powder (0.058 g) as a
hydrochloride, m.p. 200-204°cC.
Elemental Analysis for C33H33N,0,SF-HC1 -0, 5H,0:
C(%) H(%) N(%)
Calcd.: 65.82 5.86 ; 4.65
Found : 66.01 5.67 ; 4.62
'"H-NMR (300MHz, CDCl;) 6: 1.28(3H,t,J=7.0Hz),
2.15(3H,br s), 2.86(2H,br $), 3.68(2H,q,J=7.0Hz),
3.86(3H,s), 4.21(2H,br s), 4.57(2H,s), 5.31(2H,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—
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
substantially the same procedure as described in
Working Example 68, the titled compound was produced as
a8 pale yellow crystalline powder (0.10 g, 79%), m.p.
77-83°C.
Working Example 70
4,7-Dihydro-5-ethylthiomethyl~7-(2-fluorobenzyl)—2~(4-
metboxyphenyl)-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
THF {5 ml) were added tributylphosphine (0.36 mg, 1.44
mmol) and diethyldisulfide (0.18 ml, 1.46 mmol) and the

~e

~-e
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mixture was refluxed for 5 hours. To this mixture were
added tributylphosphine (0.72 ml, 2.88 mmol) and
diethyldisulfide (0.36 m1, 2.92 mmol), and the mixture
was refluxed for 3 days. After cooling, the reaction
mixture was partitioned between ethyl acetate (50 ml)
anc a saturated aqueous sodium chloride solution (50
ml). The aqueous layer was extracted with ethyl
acetate (50 ml). The combined organic layer was dried
over Na,50,, followed by distilling off the solvent
under reduced pressure. The resulting residue was
chromatographed on silica gel to give a white solid
(0-124 g, 76%). To a solution of this soliq in
methylene chloride (3 ml) was added an 1M solution of
hydrogen chloride in ether (0.45 ml, 0.45 mmol) with
ice-cooling, and then the mixture was stirred with jce.
cooling for 10 minutes. The reaction mixture was
toncentrated under reduced pressure to give a residue,
which was crystallized from methylene chloride-ethyl
acetate-ether to give white powder (0.09 g) as a
hydrochloride, m.p. 213-217°C.
Elemental Analysis for C33H33N;0,5,F -HC1 -y 0

C(%) H($%) N(%)
calcd.: 63.19 ; 5,78 7 4.47
¥ound : 63,21 ;7 5.69 ; 4.59
‘H-NMR (300MHz, CDCl,) s: 1.27(3H,t,3=7.4Hz),
-23{3H,br s), 2.56(2H,q,J=7.4Hz), 3.76(2H,s),
.79 (2H,br), 3.86(3H,s), 4.25(2H,br s), 5.25(2H,s),
-97{2H,d,J=8.6Hz), 7-12-7.39(10H,m), 7.71(2H,br s).
-R(KSr): 3480, 2966, 1609, 1520, 1458 cm™,
TAB-Mass m/z 573(MH)*

working Example 71

N

(Y]

ih

T~(2,6~Difluorobenzyl)-4,7-dihydro—6—isobuty1—3-(N-
methyl-N—benzylaminomethyl)-4—oxo—2—(4—
propionylaminophenyl)thieno[z,3—b]pyridine-S—carboxylic
&cid ethyl ester hydrochloride

To a mixture of the compound No. 5 produced jn
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Working Example 49 (0.10 g, 0.159 mmol) and copper
iodide (0.095 9, 0.5 mmol) was added isobutylmagnesium
bromide (0.5 ml1, 1 mmol) with ice-cooling. To the
mixture was added anhydrous THF (20 m1) with jce-
cooling and the mixture was stirred for one hour, The
reaction mixture was poured into a Saturated agueous
ammonium chloride solution, and thevmixture was
extracted with ethyl acetate (50 m1 x 3)., rohe combined
organic layers was dried over Na,SO,, followed by

resulting brown oil (0.124 g) was dissolved methylene
chloride (5 ml), to this solution was addeq
dichlorodicyanoquinone (0.0207 g, 0.091 mmol) and the
mixture was stirred with ice-cooling for 2 hours. The
reaction mixture was partitioned betweep Cchloroform (50
ml) and water (30 ml). <The agueous layer wasg extracted
with chloroform (50 ml). The combined organic layer
was dried over Na,50,, followed by distilling off the
solvent under reduced pressure to give a brown oil
(0.02 g, 32%). The 0il was crystallized fronm ethyl
acetate-n-hexane to give dark brown Crystals, m.p. 135-
137=cC, |
Elemental Analysis for C”H“NﬂLSFg-CﬁbC1ﬂ%OZ.1.4NaCl:
C(%) H($%) N(%)

Calcd.: 58.49 i 4.91 ; 6.35
Found : 58.34 7 5.01; 6.75
H-NMR (300MHz, CDCl;) &: 1.07(6H,br s), 1.23(3H,br ),
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).
IR(KBr): 3428, 2970, 2214, 1725, 1688, 1628, 1589,
1504, 1470, 1386, 1152, 1025, 789, 748, 700 cm™t,
FAB-Mass m/z 686 (MH)"
Working Example 7?2
5-Cyano-4,7-dihydro-7-(2-fluorobenzyl)-2—(4-
methoxyphenyl)-3-methyl-4-oxothieno[2,3~b]pyridine

A mixture of the compound No. 6 pProduced jin
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Working Example 12 (0.435 g, 1.03 mmol) and phosphorus
oxychloride (0.145 ml, 1.56 mmol) was refluxed for one
hour. After cooling, the reaction mixture was
partitioned between chloroform and aqueous solution of
sodium bicarbonate, angd then aqueous layer was
extracted with chloroform. The combined Organic layer
was washed with aqueous sodium chloride solution and
dried over MgS0,, followed by distilling off the

solvent under reduced pressure. The resulting residue
was chlomatographed on silica gel, followed by
recrystallization from ethyl acetate-isopropylether to
give pale yellow Crystals (0.225 g, 70%), m.p. 215-
216°C.
Working Example 73
S-Ethylsulfinylmethyll4,7-dihydro—7—(2—fluorobenzyl)~2—
(4-methoxyphenyl)—3—(N—methyl-N-benzylaminomethyl)-4-
cxothieno[2,3-b]pyridine hydrochloride

To a solution of the compound produced in Working
Example 71 (0.15 g, 0.26 mmol) in methylenechloride (4
ml) was added 1M hydrogen chloride solution in ether
(G.29 ml, 0.29 mmol) with ice-cooling and the mixture
was stirred for § minutes with ice—cooling. The
mixture was concentrated under reduced pressure to give
2 yellow amofphous. To an ice-cooled solution of this
amorphous in methylene chloride (5 ml) was added
dropwise a solution of m-chloroperbenzoic acid (45 mgq,
D.26 mmol) in methylene chloride (5 ml) over a period
of lmvminutes. After being stirred at 0°C for 1.5
Zcurs and at room temperature for 1.5 hours, the
Tezction mixture was partitioned between chloroform and
&L agueous solution of sodium bicarbonate, The aqueous
Laver was separated and extracted with chloroform. The
Cczbined organic layer was washed with an aqueous
sciium chloride solution and dried over MgS0O,, followed
by distilling off the solvent under reduced pressure.
The resulting residue was chromatographed on silica gel
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to give a pale yellow Syrup (60 mg, 38.9%). 70 ap ice-
cooled solution of this syrup (50 mg, 0.085 mmol) in
methylene chloride (4 ml) was added an 1M solution of
hydrogen chloride in ether (0.13 ml, 0.13 mmol), and
then the mixture was stirred with ice-cooling for 5§
minutes. The reaction mixture was concentrated under
reduced pressure to give a residue,‘ﬁhich was
recrystallized from ether to give yellow powders (37
mg, 53%) as a hydrochloride, m.p. 216-219°cC,
Working Example 74
6—(Aminophenyl)-2,4(1H,3H)—dioxo—l-(2,6-
difluorobenzyl)-5—(N—methyl—N—benzylaminomethyl)—3-
phenylthieno[Z,3-d]pyrimidine

Employing the compound No. 17 produced in Working
Example 40, as the stérting 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),
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,m).
Working Example 75

Employing the compound produced in Working Example
60, as the starting material, in accordance with
substantially the same pProcedure as described in
Working Example 61, the following compounds were
produced.
No. 1: 2,4(2H,3H)-Dioxo-l-(2—fluorobenzyl)-5-(N-
methyl—N—benzylaminomethyl)-3-phenyl—6—(4-
propionylaminophenyl)thieno[2,3—d]pyrimidine
hydrochloride (yield: 863, m.p. 172-175°C)
No. 2: 2,4(2H,3H)-Dioxo-l-(2-fluorobenzyl)-6-(4-
isobutyrylaminophenyl)-5-(N—methyl—N-
benzylaminomethyl)-3-phenylthieno[2,3—d]pyrimidine
hydrochloride (yield: 77%, m.p. 185-188°C)
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No. 3: 2,4(2H,3H)—Dioxo-l-(2—fluorobenzy1)—6_(4_
methoxyacetylaminophenyl)~5-(N-methyl—N-
benzylaminomethyl)-3-phenylthieno[2,3—d]pyrimidine
hydrochloride (yield: 883, m.p. 157—162°C)
Working Example 7¢

Using the Compound produced in Working Example g
(100 mg), lactose (165 mg), corn starch (5 mg),
Polyvinyl alcoho]l (4 mg) and magnesium stearate (1 mg),
a tablet was pPrepared by a conventional method.
Working Example 77

The compound produced in Working Example 8 (5 g)
was dissolved in distilled water for injection to make
the whole volume 100 ml. The solution Was subjected to
Sterilized filtration with 0.22 um membrane filter
(manufactured by Sumitomo Electric Industries, Ltd. or
by Zartolius, Inc.), 2 ml each of which was distributeq
to sterilized vials, followed by lyophilization by a
conventional means to give lyophilized injectable
solution of 100 mg/vial.
Working Example 78

Using the compound 15 produced in Working Example
9 (100 mg), lactose (165 mg), corn starch (25 mg),
polyvinyl alcohol (4 mg) and magnesium stearate (1 mg),
a tablet was'prepared by a conventiona) method.
Working Example 79

The compound 15 produced in Working Example 9 (5
g) was dissolved in distilled water for injection to
make the whole volume 100 ml. 7This solution was
subjected to Sterilized filtration with 0.22 pp
Tembrane filter'(manufactured by Sumitomo Electric
“ndustries, Ltd. Or Zartolius, Inc.), 2 ml each of
which was distributed to sterilized vials, followed by
~yophilization by a conventional Means to prepare
<yophilized injectable solution of 100 mg/vial.
*orking Example 80

Using the compound 3 produced in Working Example
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21 (100 mg), lactose (165 mg), corn starch (25 mg),
polyvinyl alcohol (4 mg) and magnesium Stearate (1 ng),
a tablet was Prepared by a conventional method.
Working Example 81

The compound 3 produced in Working Example 21 (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 pm
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 injectable solution of 100 mg/vial.
Working Example 82

Using the compound produced in Working Example 23
(100 mg), lactose (165 mg), corn starch (25 mg),
Polyvinyl alcohol (4 mg) and magnesium stearate (1 mg),
a tablet was prepared by a conventional method.
Working Example 83 ,

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 MM 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 injectable
solution of 100 mg/vial.

Working Example 8¢

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§

In distilled water for injection is dissolved the

compound produced in Working Example 56 (5 g) to make
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td. or Zartolius Inc., 2 ml each of which was divided
into sterilized vials, followed by lyophilization to

mg/vial.
Working Example 8¢

maxe the whole volume 100 n. This solution was
subjected to Sterilized filtration through ¢.23 Hm
membrane filter (manufactured by Sumitomo Electric
Industries, rLtqg. or Zartolius Inc.), 2 ml each of which
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
mg), lactose (165 mgq), cornstarch (25 mg), polyvinyl
alcohol (4 ng) and magnesjum Stearate (1 mg), tablets
are prepared by a conventional method,
Working Example gy

3) 1s dissolved in distilled water for injection to
make the whole ?olume 100 ml. 7his solution jig
subjected to Sterilized filtration through 0.22 pm
Tembrane filter (manufactured by Sumitomo Electric
Industries, Ltd, or Zartolius Inc.), 2 m1 each of which
~s divided into Sterilized vials, followed by
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composition of 100 mg/vial.
Working Example 90

The compound 7 produced in Working Example 51 (5
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 (manufactured by Suﬁitomo Electric
Industries, Ltd. or Zartolius Inc.), 2 ml each of which
is distributed to sterilized vials, followed by
lyophilization to prepare a lyophilized injectable
composition of 100 mg/vial.
Working Example 91

The compound 8 produced in Working Example 51 (S
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 pm
membrane filter (manufactured by Sumitomo Electric
Industries, Ltd. or Zartolius Inc.), 2 ml each of which
is divided into Ssterilized vials, followed by
lyophilization to prepare a lyophilized injectable
composition of 100 mg/vial.
Working Example 92

(1) Compound produced in Working Example 56 5g
(2) Lactose:crystalline cellulose (granules) 330 g
(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
(8) Dipotassium glycyrrhetinate 3 g
(9) Hydroxypropylmethyl cellulose 2910 30 g
{10) Titanium oxide 3.5 g
{11) Yellow iron sesquioxide 0.5 g
{12) Light silicic acid anhydride lg

In refined water were Suspended or dissolved (1),
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(3), (4), (5, (7) and (8). rThe nuclear granule of (2)
was coated with the suspension or solution te prepare
raw fine granules, which were coated with (9)-(11) to
prepare coated fine granules, which were mixed with
(12), to give 500 g of fine granules Containing 1% of
the compound produced in Working Example 56. 50p mg

Test Example 1
Preparation of 125I-leuprorelin

0.1M HEPES buffer (PH 7.4) were taken into a tube, to
which was addeq 10 pl1 [37MBq in 0.1M HEPES buffer (pH
7.4)) of an Na'¥1 solution. The mixture was Stirred,
to which was added 190 Kl of 0.001% H,0,, then reaction
was allowed to pProceed for 20 minutes at room
temperature. 7o the reaction mixture was added 700 p1

Conditions of HPILC are as follows. 12‘P’I~leuprore~lin was
eluted at a retention time of 26 to 27 minutes.
-olumn : TSK gel opS-80™crR (4.6 mm x 10 cm)
Zluent : solvent a (0.05% TFA)
Solvent B (403%CH,CN~-0.05% TFA)
0 minute (100% Solvent a) -~ 3 minutes (100%
Solvent A) - 7 minutes (50% Solvent A + 5pg%
Solvent B) - 49 minutes (100% Solvent B)
Elution temp.: room temperature
Tlow rate : 1 ml/min,
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(tris(hydroxymethyl)aminomethane)—HCl, 0.3M saccharose,
ImM EGTA (glycoletherdiamine tetraacetate), 0.25mM PMSF
(phenylmethylsulfonyl fluoride), 10 U/ml aprotinin, 1
pg/ml pepstatin, 20 ug/mil leupeptin, 100 Hg/ml
phosphoramidon, 0.03% sodium azide,_pH 7.5). The
Pituitary gland was suspended in 2 ml of the homogenate
buffer, which was homogenated with a Polytron
homogenizer. Centrifugal Separation was conducted for
15 minutes at 700xg. The Supernatant was collected
into an ultracentrifuge tube, which was Subjected to
centrifuge for one hour at 100,000xg to give membrane
fraction as precipitate. This Precipitate was
Suspended in 2 ml of an assay buffer (25mM Tris-HC1,
ImM EDTA (ethylenediamine tetraacetate), 0.1% BSA
(bovine serum albumin), 0.25 mM PMSF, 1 Mg/ml
pepstatin, 20 ug/ml leupeptin, 100 Mg/ml
phosphoramidon, 0.03% sodium aéide, PH 7.5), which was
subjected to centrifugal Separation for one hour at
100,000xg. The membrane fraction recovered as
Precipitate was again suspended in 10 ml of the assay
buffer, which was distributed into vials angd stored

at -80°cC unt;l used.

Test Example 3

Suspended in a pPhosphate-buffered saline Supplemented
with 5mM EDTA (PBS-EDTA). The Suspension was subjected
Lo centrifugal Separation for 5 minutes at 100xg. To

buffer for cells (10 mM NaHCO,, 5 mM EDTA, pH 7.5),
which was homogenateqd by using a Polytron homogenizer,
Centrifugal Separation was conducted for 15 minutes at
400xg. The Supernatant was taken into an
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ultracentrifugal tube, which was subjected to
centrifuge for one hour at 100,000xg to give
precipitate of the membrane fraction. The Precipitate
was suspended in 2 ml of the assay buffer, which was
centrifuged for one hour at 100,000xg. The membrane
fraction recovered as precipitate was again suspended
in 20 ml of the assay buffer, which was distributed to
vials and stored at -80°C until used.

Test Example 4
Determination of inhibitory rate of ®1-leuprorelin
binding

Membrane fractions of rat Pituitary and CHO cells
expressing human GnRH receptors prepared in Test
Examples 2 and 3 weré'respectively diluted with an
assay buffer to 200 ug/ml and 188 Ml each was
distributed into tubes. 1In the case where the membrane
fraction of rat Pituitary anterior lobes were used, 2
#l of 0.1 mM of the compound dissolved in 6Q% DMSO
(dimethyl sulfoxide) and 10 ul of 38 nM 12SI—leuprorelin
were added simultaneously. In the case where the CHO
cell membrane fraction expressing human GnRy receptors,
2 pl of 2mM of the compound dissolved in 60% DMSO and
10 pl of 38 nM 125I-leuprorelin were added
simultaneously. For determining the amount of maximum
binding, a solution for reaction Ssupplemented with 2 Ml
of 60% DMSO and 10 Ml of 38 nM 12SI—-leuprorelin was
Prepared. And, for determining the amount of non-
specific binding, a solution for reaction Supplemented
with 2 ul of 100 uM leuprorelin dissolvedq in 60% DMSO
and 10 pl of 38nM 125I—leuprorelin were also prepared
simultaneously.

In the case where the membrane fraction of rat
Pituitary anterior lobes were used, reaction was
@llowed to proceed at 4°C for 90 minutes, while in the
case where the CHO cell membrane faction expressing
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human GnRH Teceptor was used, reaction wag allowed to
proceed at 25°C for gg minutes. The Teaction mixtures

with Whatman glass filter (GF-F) processeq with
polyethylenimine. After completing the filtration,
radioactivity of the 125.‘[-]_euprorelin remaining on the
filter bPaper was measured with a y-ctounter,

By calculation of (TB—SB)/(TB—NSB) X 100 (SB:
radioactivity obtained when a compound was added, 7TB:
maximum binding radioactivity, NSB: non-specific
binding ratio activity, the binding inhibitory rate (%)
of each test compound was determined. Besides, the
inhibitory rates were determined by changing the
toncentrations of test compounds, and the concentration
of a test compound inhibiting the (TB-NSB) by 50% (ICs,
value) was calculateg by way of Hill Plot. The results
are shown in Table 32.

Table 32

1251-~1euprorelin binding inhibitory rate

Binding inhibitory ICspvalue
Test compound rate (%) (1M)
rat(1luM) human(20uM) rat human
Compound of W.Ex.1 67 13
Compound of W.Ex.9 46 112 1 0.08
|_{Compound No.14)
compound of W.Ex.9 38 114 1.9 0.08
Compound No.15) L
compound of W.Ex.21 35 106 2 0.03
| _"Compound No. 3)
L;ompound of W.Ex.23 107 0.01

~est Example 5
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phosphate, 137 mm sodium chloride, 5 mM Potassium
chloride, 25 mM HEPES, 50 ug/ml gentamicin sulfate),
which was once washed with the buffer A, then the
anterior lobes were divided into four pbortions,
followed by further washing twice. A pPortion of thus-
washed rat Pituitary anterior lobes were Put into a
conical flask with g stopper containing enzyme solution
I (buffer a containing 0.4% collagenase, 0.4q% BSA
(bovine serum albuminy), 10 Hg/ml deoxyribonuclease and
0.2% glucose. 7The mixture was incubated for one hour
at 37°C with shaking. After sucking and discharging
with a pipette Iepeatedly the tissue fragments were
dispersed. The dispersion was transferred to g
centrifugal tube, which was then centrifuged for g
minutes to remove the supernatant. To the remainder
was added eénzyme solution I7T (enzyme Solution 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 serum). The mixture was again
centrifuged for g minutes at 480xg, and the Supernatant
was removed. The remaiﬁder was suspended in 10 ml of
Tulture medium I (Dulbecco modified Eagle’s medium
-ontaining 10% FCS, 20 myM HEPES, 50 U/ml Penicillin g,
50 pg/ml stréptomycin, and 3.7 g/1 sodium
hydrogencarbonate), which was subjected to filtration
with nylon mesh. The material collected by the
filtration was washed twice with 10 ml each portion of
the culture medium I, followed by allowing the cells to
be suspended in the culture medium I at a cell density
cf 5 x 10°/m1. One ml each of the cell suspension was
distributed to each well of a 24-well Plate, which was

&n atmosphere of 5% CO; - 95% air, to which was addeq »
ml of the culture medium II (Culture medium I without
10% FCS), followed by incubation for one hour. 7The
culture medium was removed. To each well of the 24-
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well plate was added 800 nl of fresh Culture medium 11,
followed by addition of 20 pM solution (100 pl) of the

0.2% (v/v) dimethyl sulfoxide and 100 ul of 5 nM Gury
simultaneously. The Culture in the absence of the
compound was employed as the control. After incubation
at 37°C for 3 hours, 500 Ml of the culture supernatant
was recovered, which was subjected to centrifuge for 19
minutes at 1000xg to collect the Supernatant. The
concentrations of LH and FSH in the Supernatant werce
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
compound) /(LH or FSH concentration of the control
culture) x 100, the inhibiting rate (%) of LH or Fsy
secretion by each compound was determined. The
compound 15 inhibited the Ly Secretion by 28 * 9,0% (p
< 0.01, n=3), and inhibited the FSH Secretion by 20
10% (p < 0.01, n=3),

From the foregoing results, the compound 15
orocduced in Working Example 9 was shown to have a GnRH
antagonistic activity.

-est Example 6

zhysiological saline). The solution was administered
cnce subcutaneopsly to male SD rats (8-week old, n=5).
The dosage was 30 mg per 1 kg of body weight. Animals
gdrinistered with the vehicle alone were used as
control. At 24 hours after the administration, blood
wa2s collected from jugular vein under anesthesia with
ether. To the blood were immediately added
€thylenediamine tetracetate (EDTA) at a final
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measured by the radijo immunoassay.

The rate of testosterone SUPPression (%) of the
test compound was determined by the formula;
100-(concentration of plasma testosterone ip the test
group)/(concentration of plasma testosterone in the
control group) x 100.

mice (10-week old, n=12)., rhe dosage was 3¢ 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 Collected from jugular
vein under anesthesia with ether. To the blood were
immediately added ethylenediamine tetracetate (EDTA) at
a final concentration of 3 mg/ml and aprotinin at g
final Concentration of 300 KIU/ml. fThe mixture was
centrifuged for 15 minutes at 3000xg, and the

measured by the radio immunoassay.

The rate of testosterone Suppression (%) of the
test compound was determined by the formula;

control group) x 100.
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The compound produced in Working Example 56 showeq
a8 sSuppression rate of 85 + 9.7% (P < 0.05y,

The gonadotropin—releasing hormone antagonistic
agent of the present invention is effective as a
prophylactic or therapeutic agent for the prevention or
treatment of several hormone dependent diseases, for
example, a sex hormone dependent cancer (e.g. prostatic
cancer, pituitary adenoma ’ cancer of the uterine
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
menstruation controlling agent. Further, in the field
of animal husbandry, the gonaolotropin-releasing
hormone antagonistic agent of the bresent invention is
effective as agents of controlling oestrus in animals,
improving the quality of edible meat, growth regulation
of animals, and also a spawning—accelerating agent in
the field of fisheries,
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Industrial Applicability

treatment of Several hormone dependent diseases, for
example, a sex hormone dependent cancer (e.g. prostatic
cancer, cancer of 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 a8 menstrual cycle controlling
agent); can be used as a contraceptive of male or
female, as an ovulation-inducing agent of female; can

animals in the field of animal husbandry, 4s an agent
fro improving the quality of edible meat or promoting
the growth of animals; is usefy) as an agent of
Spawning promotion in fish.
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CLAIMS
iwhat is claimed is:
1. A compound of the formula:

wherein R!? and R? are each independently hydrogen or g

group bonded through a Carbon atom, a nitrogen atom, 4,
OXygen atom or g sulfur atom;

group;
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residue optionally containing a hetero atom or ap
optionally substituted heterocyclic group;

V is a chemical bongd Or a spacer group,

Or a salt thereof,

2, A compound according to claim 1, wherein R® ig g4
group of the formula: ’

R'l
in which R’ is hydrogen, halogen or a group bdnded
through a carbon atom, a nitrogen atom, an oxygen atom
Or a sulfur atom;
R® is hydrogen, halogen, nitro, cyano or a hydrocarbon
residue which may be substituted by a group bonded

through an oxygen atom, a nitrogen atom or g sulfur
atom.

3. A compound according to claim 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;

mis 0 to 3, and the other one is a group of the
iormula:

RY_A_ |
in which RY is an Optionally substituted pPhenyl; a js

2 chamical bond or @ spacer group.

<. A compound of the formula:
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0
RYS-(CH,)r A2

pid N/iQO
L,

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 f) carboxyl, 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, an Optionally
substituted cycloalk&l Or an optionally substituted
heterocyclic group;
R is hydrogen, alkyl, an optionally substituted aryl,
an optionally substituted aralkyl, an Optionally
substituted cycloalkyl; R" is an optionally
substituted amino, ;
R™ is an optionally substituted aryl;
r is 0 to 3,
Sr a salt thereof.

n

A compound according to claim 4, wherein RY is a
srcup 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
gzoup of the formula -A-R" in which A is a chemical

cond or a spacer group, R is alkyl.

3. A compound according to claim 4, wherein Q is aryl
wnich may be substituted by halogen,
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7. A compound according to claim 4, wherein rR" jis

optionally substituted mono-aralkylamino.

8. A compound according to claim 4, wherein R" jis

optionally substituted benzylamino.

9. A compound according to claim 4, wherein RY is

optionally substituted phenyl.

10. A compound which is 3-(N-benzyl-N-
methylaminomethyl)-4,7—dihydro~7-(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)-2~( -
methoxyphenyl)—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-
fluorobenzyl)-4—oxothieno[2,3—b]pyridine—5~carboxylic
acid ethyl ester or its salt.

13. A compound which is 5—benzylaminomethyl—l—(2—
chloro—6—fluorobenzyl)—2,4(1H,3H)-dioxo—6—(4—
methoxyphenyl)—3—phenylthiion[2,3—d]pyrimidine or its
salt.

14. A compound which is S-benzoyl—B-(N-benzyl-N-
methylaminomethyl)—7-(2,6—difluorobenzyl)—4,7—dihydro-
4-oxo-2-(4—propionylamin0phenyl)-4-oxothieno[2,3-
D]pyridine or its salt.

15. A compound which is 5—benzoyl-3-(N—benzyl-N—
methylaminomethyl)~7-(2,6-difluorobenzyl)—4,7—dihydro-
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2-(4~N’—methylureidophenyl)—4—oxothien0[2,3—b]pyridine
Or its salt,

methylaminomethyl)—7~(2,6-difluorobenzyl)-4,7-dihydro—
S-isobptyryl-4-oxo—2~(4-propionylaminophenyl)—
thieno[2,3-b]pyridine or its salt.

methylaminomethyl)—?-(z,6-difluorobenzyl)-4,7-dihydro—
S-isobutyryl-Z-(4-N’-methylureidophenyl)-4-
oxothieno[2,3—b]pyridine or its salt,

1. a compound which jig 3—(N~benzyl-N—
me:hylaminomethyl)—?*(z,6~difluorobenzyl)~4,7-dihydro—
2-(4-N’—methyiureidophenyl)-4-oxothieno[2,3~b]pyridine-
5-(N-isopropyl)carboxamide Or its salt,

13. a compound which jig 3—(N—benzyl-N—
methylaminomethyl)-?—(Z,6—difluoroben§yl)~4,7-dihydro~
2—(4~N’-methylureidophenyl)—4—oxothieno[2,3—b]pyridine-
5-(N—isopropyl-N—methyl)carboxamide Or its salt,

2-{4-N'-methylureidophenyl)~4~oxothieno[2,3-b]pyridine~
S-(N-benzyl—N-methyl)carboxamide Or its salt,



which Comprises Teacting a Compound of the formula:

wherein r!Y’ is a group of the formula:
Q-(CH;)p- |

substityuteq f) carboxyl, lower alkylenedioxy or g) a
group of the formula: -p_g!s in which A jg @ chemical
bond or g Spacer group, R!* is alkyl;

R™ is alkyl, Optionally substituteq aryl, Optionally
Substituteq ararkyl or Optionally Substituteq

X is a leaving group, or a salt thereof, witp a
compound of the formula;

' RBy
wherein RB jg¢ the same Meaning as defjineq in claim 4
COT a salt thereof,

’
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24%. A gonadotrOpin-releasing hormone antagonistic
composition, which comprises an Optionally substituted
:ondensed-bycyclic compound consisting of g homo or
hetero 5 to 7 membered ring and a homo or hetero 5 1o 7

2mbered ring; carrier; excipient or diluent.

. A composition according to claim 23, wherein the
Cptionally substituted condensed-bycyclic compound is g
compound of the formula:

(7)o
N
I

in which a ring W is an Optionally substituted homo or
hetero 5 to 7 membered ring;

R is an optionally substituteq hydrocarbone residue;
RY is hydrogen, or a group bonded through a carbon

atom, a nitrogen atom, oxygen atom or sulfur atom;
© is 1 or 2.

-5, A composition according to claim 24, wherein the
Ting W is a ring the formula:

Rl

2 group bonded through a carbon atom, a nitrogen atom,
cXy3en atom or a sulfur atom.

- A composition according to claim 23, wherein the

~onally substituted condensed-bicyclic compound is a
ccmpound of the formula: '
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to 7 membered ring;
R*® and RY are each independently an Optionally

substituteq hydrocarbon residue,

28, A composition according to clainm 26, wherein the
ring Y is a ring of the formula:

0
N/Rzl

0

II{ZO

in which R?* and R* are each independently hydrogen, an
OPtionally substituteq hydrocarbon resjque.

dependent cancer, benign bProstatic hypertropy Oor myoma
cf the uterus, ’

3. A Ccomposition according to clainp 29, wherein the
Sex hormone dependent cancer is selected from the group
Consisting of Prostatic cancer, uterys cancer, breast
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32, A composition according to claim 28, wherein the
2X hormone depending disease is selected from the

uQ n
H

Oup consistion of pProstatauxe, endometriosis, myoma
uteri and precocious Puberty.

33. A DPregnancy controlling composition, which
comprises a compound or a salt thereof claimed in claim

23, carrier, excipient or diluent.

XA A menstrual cycle controlling composition, which
comprises a compound or a salt thereof claimed in claim
23, carrier, excipient or diluent.

35. A composition according to claim 32, which is a
composition for contraception.

35, A method for antagonizing gonadotropin—releasing
Lormcne in a mammal in need thereof comprising
zdmirnistering an effective amount of a composition
2ccording to claim 23 to a mamma l suffering from a
gonadotropin—releasing hormone derived disorder.

:7. A method according to claim 35, wherein the
g:nadotropin—releasing hormone derived disorder is a

B

S=% hormone dependent disease,

%, A method according to claim 35, wherein the
g:nad:tropin—releasing hormone derived disorder is a
$=x hcrmone dependent cancer, benign prostatic

hperzropy or myoma of the uterus.

3. A method according to claim 37, wherein the sex
hzrmons dependent cancer is selected from the group
ccnsisting of prostatic cancer, uterus cancer, breast
c&ncer and pitutiary adenoma.
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40. A method according to claim 36, wherein the sex
hormone depending disease is selecteq from the group
consisting of Prostatauxe, endometriosis, myoma uterj
and precocious Puberty.

41, A method for controlling Preégnancy in a mammal in
ne=ad thereof comprising administering an effective
amount of a composition according to claim 23,

42. A method for controlling menstrual Cycle in a
mammal in need thereof comprising administering an
effective amount of a composition according to claim
23.

43. A method for coﬁtraception in a mammal in need
thereof comprising administering an effective amount of
a composition-according to claim 23.

44. 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 antagonizing gonadotropin
releasing hormone in a mammal suffering from a

gonadotropin—releasing hormone derived disorder.

-5. A use according to claim 43, wherein the
gonadotropin-releasing hormone derived disorder is a
£2x hormone dependent disease.

5. A use according to claim 43, wherein the
gonadatropin—releasing hormone derived disorder is a
$2x hormone dependent cancer, benign prostatic
hypertropy or myoma of the uterus.

47, A use according to claim 45, wherein the sex
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hormone dependent cancer is selected from the group

consisting of prostatic cancer, uterus Cancer, breast

cancer and pitutiary adenoma.

4¢. A use according to claim 45, wherein the sex

hormone depending disease is selected from the group

consisting of prostatauxe, endometriosis, myoma uteri

and precocious puberty.

49. A use of an optionally substituted Condensed-
bicyclic compound consisting of a homo or hetero 5
membered ring and @ homo or hetero 5 to 7 membered
for producing a gonadotropin-releasing hormone

antagonistic composition for controlling Pregnancy
mammal in need thereof.

50. A use of. an Optionally substitutedq condensed-
bicyclic compound consisting of a homo or hetero 5
membered ring and a homo or hetero 5 to 7 membered
for producing a gonadotropin-releasing hormone
antagonistic composition for controlling menstrual
cycle in a mammal in need thereof.

51. A use of an Optionally substituted condensed-
bicyclic compound consisting of a homo or hetero 5
membered ring and a homo or hetero 5 to 7 membered
for producing a gonadotropin—releasing hormone

to 7

ring

in a

to 7
ring

to 7
ring

antagonistic composition for contraception in a mammal

in need thereof.
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