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Specification
Thienopyrimidine Compounds And Use Thereof

Technical field »
The present invention relates to thieno[2,3-dlpyrimidine
compounds exhibiting gonadotropin releasing hormone (GnRH)

antagonizing activity, their production and use.

Background art

Secretion of anterior pituitary hormones undergoes feedback
control by peripheral hormones secreted from target organs of the
respective hormones and by secretion-regulating hormones from the
hypothalamus, which is the upper central organ of the anterior lobe of
the pituitary (hereinafter, these hormones are collectively called
"hypothalamic hormones" in this specification). Presently, as
hypothalamic hormones, the existence of nine kinds of hormones
including, for example, thyrotropin releasing hormone (TRH), and
gonadotropin releasing hormone [GnRH, sometimes called as LH-RH
(luteinizing hormone releasing hormone)] has been confirmed. These
hypothalamic hormones are believed to show their actions via the
receptors which are considered to exist in the anterior lobe of the |
pituitary, and efforts to find the receptor-gene expression specific to these
hormones, including cases of human, have been made. Accordingly,
antagonists or agonists specifically and selectively acting on these
receptors should control the action of the hypothalamic hormone and the
secretion of anterior pituitary hormone. As a result, such antagonists or
agonists are expected to prevent or treat anterior pituitary hormone
dependent diseases.

Known compounds possessing GnRH-antagonizing activity include
GnRH-derived linear peptides (USP 5,140,009 and USP 5,171,835), a
cyclic hexapeptide derivative (JP-A-61-191698), a bicyclic peptide
derivative (Journal of Medicinal Chemistry, Vol. 36, pp. 3265-3273



control by peripheral hornones secreted fromtarget organs of the
*respective hornones and by secretion-regul ating hornones fromthe
hypot hal anus, which is the upper central organ of the anterior |obe of the
pituitary (hereinafter, these hornones ar? collectively called 15
" "hypot hal ami ¢ hornones"” in this specification). Presently, as hypothal amic
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(WO 95/28405), JP-A-9-169768 (WO 96/24597), JP-A-9-169735 (WO
97/14682), JP-A-9-169767 (WO 97/14697), JP-A-11-315079 (WO
> 99/33831), JP-A-2000-219691 (WO 00/00493), JP-A-2001-278884 (WO
00/56739) and JP-A-2002-30087.
Peptide compounds pose a large number of problems to be resolved
with respect to oral absorbability, dosage form, dose volume, drug
stability, sustained action, metabolic stability etc. There is strong
10 demand for an oral GnRH antagonist, especially one based on a non-
peptide compound, that has excellent therapeutic effect on hormone-
dependent cancers, e.g., prostatic cancer, endometriosis, precocious
puberty etc., that does not show transient hypophysial-gonadotropic
action (acute action) and that has excellent oral absorbability.
15
Disclosure of Invention
We, the present inventors, have conducted various investigations,
and as a result, have synthesized the following novel compound

represented by the formula [hereinafter sometimes referred to briefly as
20 Compound (D}:
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wherein
Rlis a Cr4alkyl; R2is (1) a Ci6 alkyl which may have a substituent
selected from the group consisting of (1) a hydroxy group, (2) a C14

25 alkoxy, (3) a C1-4 alkoxy-carbonyl, (4) a di-C1.4 alkyl-carbamoyl, (5) a 5- to
7-membered nitrogen-containing heterocyclic group, (6°) a C:-4 alkyl-



20 hypot hal am ¢ hornones are believed to show their actions via the
‘receptors which are considered to exist in the anterior |obe of the
pituitary, and efforts to find the receptor-gene expression specific to
_these hornones, including cases of human, have been nade. Accordingly,
ant agoni sts or agoni sts specifically and Sel ectively acting on these 25
receptors should cqntr k,th ction of the hypothal am c hornone and the
secretion of carbenyland(T)a 98%br none. As a result, such antagonists or
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C14alkyl-carbonylamino, (3) a 5- to 7-membered nitrogen-containing
heterocyclic group which may have a substituent selected from the group

S consisting of (1°) a halogen, (2°) a hydroxy group, (3°) a Ci-4alkyl and (4°) a

Ci4alkoxy, (4) a phenyl which may have a substituent selected from the
group consisting of (1)) a halogen, (2’) a C14alkoxy-Ci-4alkyl, (3) a mono-
C14alkyl-carbamoyl-C:.4 alkyl, (4) a Ci-4 alkoxy and (5’) a mono-Ci.4
alkylcarbamoyl-C:-4 alkoxy or (5) a C1-4 alkoxy; R3is a C14alkyl; R4is (1) a

10 hydrogen atom, (2) a C14alkoxy, (3) a Cs-10 aryl, (4) a N-C1.4 alkyl-N-C1.4
alkylsulfonylamino, (5) a hydroxy group or (6) a 5- to 7-membered
nitrogen-containing heterocyclic group which may have a substituent
selected from the group consisting of (1) oxo, (2’) a C14alkyl, (3) a
hydroxy-Ci-salkyl, (4) a Ci-4alkoxy-carbonyl, (5’) a mono-Ci-4 alkyl-

15 carbamoyl and (6’) a Ci.4 alkylsulfonyl; n is an integer of 1 to 4; provided
that when R2is a phenyl which may have a substituent, R4is a 5- to 7-
membered nitrogen-containing heterocyclic group which may have a
substituent selected from the group consisting of (1) oxo, (2) a hydroxy-
Ciaalkyl, (3) a C14alkoxy-carbonyl, (4) a mono-Ci4 alkyl-carbamoyl and

20 (5) a C1-4alkylsulfonyl; or a salt thereof; which is characterized by having
3-Cisalkoxyureido on the para-position of its phenyl group at the six
position of the thienol2,3-d]pyrimidine skeleton. And we also have
found that Compound (I) has an unexpected, excellent GnRH-
antagonizing activity, especially strong antagonistic activity, based upon

25 the above specific chemical structure, and extremely low toxicity and is
therefore satisfactory as a medicine having GnRH-antagonizing activity,
and developed the present invention based on these findings.

Accordingly, the present invention relates to:

[1] A compound of the formula:



Known conpounds possessi ng GhRH ant agoni zing activity include 30
*GRH-derived linear peptides (USP 5,140,009 and USP 5,171,835), a cyclic
hexapepti de derivative (JP-A-61- 191698) a bicyclic peptide derivative
(Journal of Medicinal Chem stry, Vol. pp. 3265-3273 2 (1993)), and so
“forth. Non-peptide conmpounds possessi ng d1RH- ant agoni zi ng activity include
conpounds described in JP-A-8-295693 (V\D 95/ 28405), JP-A-9-169768 (WO

96/ 24597), JP-A-9-169735 (WO 97/(_(31.|3§32R JP- A-9-169767 (WD 97/14697),

JP- A-11- 315079 (WO
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wherein
R!is a Crqalkyl;

R2is
3 (1) a C1¢ alkyl which may have a substituent selected from the group

consisting of (1°) a hydroxy group, (2’) a C1.4 alkoxy, (3’) a C1.4 alkoxy-
carbonyl, (4) a di-C1-4alkyl-carbamoyl, (5) a 5- to 7-membered nitrogen-
containing heterocyclic group, (6’) a C14 alkyl-carbonyl and (7’) a halogen,
(2) a Csscycloalkyl which may have (1) a hydroxy group or (2) a mono-

10 C1-1 alkyl-carbonylamino,
(3) a 5- to 7-membered nitrogen-containing heterocyclic group which may
have a substituent selected from the group consisting of (1°) a halogen,
(2) a hydroxy group, (3") a Ci4alkyl and (4°) a C1.4 alkoxy,
(4) a phenyl which may have a substituent selected from the group

15 consisting of (1’) a halogen, (2’) a C1.4 alkoxy-C14 alkyl, (3) a mono-Ci-4
alkyl-carbamoyl-C1.4 alkyl, (4) a C1.4alkoxy and (5’) a mono-Ci-4
alkylcarbamoyl-Ci.4 alkoxy, or
(5) a C14 alkoxy;
R3is a Ci4alkyl;

20 R4is
(1) a hydrogen atom,
(2) a C14alkoxy,
(3) a Cs-10aryl,
(4) a N-C1.4 alkyl-N-C1-4 alkylsulfonylamino,

25 (5) a hydroxyl group, or



5 99/33831), JP-A-2000-219691 (WO 00/00493), JP-A-2001-278884 (WO 00/56739)
*and JP- A-2002- 30087. Peptide conpounds pose a | arge nunber of problens to be
resolved wth respect to oral absorbability, dosage form dose volune, drug
stability, sustained action, netabolic stgbility etc. There is strong 10
“demand for an oral GhRH antagoni st, especrally one based on a non- peptide
compound, that has excellent therapeutic effect on hornone- dependent

cancers, e. g.(6) privdost-membered niteogesneantpining heterecyelie group wlueh yay ¢ . |
that does noty Show ! § 308l & seINRSR Both é%%&g %E){I(S)i%iﬁ%g of (1)) oxo, (2) a C14
alkyl, (3) a hydroxy-Ci4 alkyl, (4) a C14alkoxy-carbonyl, (57 a mono-Ci4
alkyl-carbamoyl and (6") a C4alkylsulfonyl;
5 n is an integer of 1 to 4;
provided that when R2 is a phenyl which may have a substituent, R¢is a
5- to 7-membered nitrogen-containing heterocyclic group which may have
a substituent selected from the group consisting of (1) oxo, (2) a hydroxy-
Cisalkyl, (3) a C1.4alkoxy-carbonyl, (4) a mono-Ci-4 alkyl-carbamoyl and
10 (5) a C14 alkylsulfonyl; or a salt thereof;
[2] A compound as defined in [1] above, wherein
Rzis
(1) a C14 alkyl which may have a substituent selected from the group
consisting of (1°) a hydroxy group, (2°) a Ci-4 alkoxy, (3) a C1.4 alkoxy-
15 carbonyl, (4) a di-C14 alkyl-carbamoyl and (5°) a 5 to 7-membered
nitrogen-containing heterocyclic group,
(2) a Csscycloalkyl which may have (1) a hydroxy group or (2°) a mono-
Ci4 alkyl-carbonylamino,
(3) a 5- to 7-membered nitrogen-containing heterocyclic group which may
20 have a substituent selected from the group consisting of (1’) a halogen,
(2) a hydroxy group, (3) a Ci14alkyl and (4) a Ci-4alkoxy,
(4) a phenyl which may have a substituent selected from the group
consisting of (1) a halogen, (2’) a C1-4alkoxy-Ci4alkyl, (3) amono-Ci-4
alkyl-carbamoyl-Ci-4 alkyl and (4°) a mono-Ci.4 alkylcarbamoyl-C;-4 alkoxy,
or
(5) a Ci1-4 alkoxy;
Rtis
(1) a Cy4alkoxy,
(2) a Ce0aryl,
30 (3) a N-C1.4 alkyl-N-C14 alkylsulfonylamino or

(49) a 5- to 7-membered nitrogen-containing heterocyclic group which may

25

have a substituent selected from the group consisting of (1’) oxo, (2’) a



action (acute action) and that has excellent oral absorbability. 15
*Disclosure of Invention We, the present inventors, have conducted vari ous
i nvestigations, and as a result, have synthesized the follow ng novel
conpound represented by the fornula [hereinafter sonetines referred to
“briefly as 20 Conpound (1)]: (CH2) nR4 -NO

hydroxy-Ci4alkyl, (3)) a C14 alkoxy-carbonyl, (4’) a mono-C14 alkyl-
carbamoyl and (5°) a Ci.4 alkylsulfonyl;

[3] A compound as defined in [1] above, wherein R! is methyl;

[4] A compound as defined in [1] above, wherein R2is a 5- to 7-

5 membered nitrogen-containing heterocyclic group which may have a
substituent selected from the group consisting of (1) a halogen, (2) a
hydroxy group, (3) a Cr4alkyl and (4) a Ci.« alkoxy;

[5] A compound as defined in [1] above, wherein R3 is methyl;
[6] A compound as defined in [1] above, wherein R4 is a C14alkoxy;

10 [71 A compound as defined in [1] above, wherein n is 2;

[8] A compound as defined in [1] above, wherein R3 is methyl, Ris a
hydrogen atom and n is 1;

[9] N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyDamino)methyl)-2,4-dioxo-3-(2-pyridinyl)-1,2,3,4-

15 tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyl)-N'-methoxyurea, N-(4-(1-
(2,6-difluorobenzyl)-5-(((2-ethoxyethyl)(methyl)amino)methyD-2,4-dioxo-
3-(2-pyridinyl)-1,2,3,4-tetrahydrothieno[2,3-d]lpyrimidin-6-yl)phenyl)-N’-
methoxyurea, N-(4-(1-(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-
(6-methoxy-3-pyridazinyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno(2,3-

20 dlpyrimidin-6-yDphenyD)-N"-methoxyurea or
N-(4-(1-(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-(6-
methoxypyridin-3-yl)-2,4-dioxo-1,2,3,4-tetrahydrothienol2,3-dlpyrimidin-
6-yDphenyl)-N'-methoxyurea, or a salt thereof;

[10] N-(4-(5-((2-methoxyethyl)methylamino)methyl)-1-(2,6-

25 difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-(4-
methoxyphenyDthieno[2,3-d]pyrimidin-6-yl)phenyl)-N-methoxyurea or
N-(4-(1-(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-(4-
methoxyphenyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-
yDphenyl)-N’-methoxyurea, or a salt thereof;

30 [11] A prodrug of the compound as defined in [1] above;

[12] A pharmaceutical which comprises the compound as defined in [1]
above or a prodrug thereof;



NNRZ RO-NN/CI pSN-~F (I) F wherein R is a Cl.4 alkyl; RRis (1) a

-Ci -s al kyl

whi ch may have a substituent
of (1) a hydroxy group, (2) a Cl4 25 al koxy, (3) a Cl.4 al koxy-carbonyl,

a di-C -4 al kyl-carbanoyl, (5) a 5- to 7-menbered nitrogen-containing
“het erocyclic group, (6) a Cl.4 alkyl 7 '
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[13] A pharmaceutical as defined in [12] above, which is a
gonadotropin-releasing hormone antagonist;

[14] A pharmaceutical as defined in [12] above, which is for preventing
or treating a sex hormone dependent disease;

[15] A pharmaceutical as defined in [12] above, which is for preventing
or treating sex hormone-dependent cancer, bone metastasis of sex
hormone-dependent cancer, prostatic hypertrophy, hysteromyoma,
endometriosis, metrofibroma, precocious puberty, amenorrhea,
premenstrual syndrome, dysmenorrhea, multilocular ovary syndrome,
polycystic ovary syndrome, acne, alopecia, Alzheimer’s disease, infertility,
irritable bowel syndrome, benign or malignant tumor which is hormone
independent and LH-RH sensitive or hot flash; reproduction regulator;
contraceptive agent; ovulation inducer; or for prevention of postoperative
recurrence of sex hormone-dependent cancer;

[16] A method for antagonizing gonadotropin-releasing hormone, which
comprises administering an effective amount of the compound as defined
in [1] above to a mammal;

[17] Use of the compound as defined in [1] above for manufacturing a
pharmaceutical composition for antagonizing gonadotropin-releasing
hormone;

[18] A compound of the formula:

R(CH),

b
STNTT0 \
(CH,) R

wherein
Reis (1) a hydrogen atom, (2) an aryl group which may have 1 to 5
substituents selected from the group consisting of (i) a halogen, (ii) nitro,
(iii) cyano, (iv) amino, (v) a carboxyl group which may be esterified or
amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an alkoxy, (ix) an

alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl, (3) a cycloalkyl

sel ected fromthe group consisting

(4)



3 carbonyl and (7') a halogen, (2) a Cs-s cycloal kyl which nmay have (1') a
-hydr oxy group or (2') a nono- Cl-4 al kyl-carbonylamno, (3) a 5- to
7-menbered nitrogen-containing heterocyclic group which may have a
substituent selected fromthe group 5 consisting of (1') a halogen, (2) a
"hydroxy group, (3') a C-4 alkyl and (4')8a Cl-4 al koxy, (4) a phenyl which
may have a substituent selected fromthe group consisting of (1') a

TSP, (2 BBy iat feslhont 1 iy i
may have a substituent; Rb is a nitrogen-containing heterocyclic group
which may have a substituent: Rec is an amino group which may have a
substituent; R is an aryl group which may have a substituent; p is an
5 integer of 0 to 3; q is an integer of 0 to 3; or a salt thereof; and so forth.
The definition of each term is described in the following
paragraphs.
Examples of the “Ci-4 alkyl” include a linear Ci-s alkyl (e.g. methyl,
ethyl, propyl, butyl, and the like), a branched Cs-4 alkyl (e.g., isopropyl,

10 isobutyl, sec-butyl, tert-butyl, and the like), and the like.

Examples of the “C1s alkyl” include a linear Ci¢alkyl (e.g. méthyl,
ethyl, propyl, butyl, pentyl, hexyl and the like), a branched Cs+ alkyl (e.g.,
isopropyl, isobutyl, sec-butyl, tert-butyl, isopentyl and the like), and the
like.

15 Examples of the “Ci-4 alkoxy” include a linear Ci-s alkoxy (e.g.
methoxy, ethoxy, propoxy, butoxy, and the like), a branched Cs-4 alkoxy
(e.g., isopropoxy, isobutoxy, sec-butoxy, tert-butoxy, and the like), and the
like.

Examples of the “Ci-4 alkoxy-carbonyl” include methoxycarbonyl,

20 ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl, and the like.

Examples of the “di-C;-4 alkyl-carbamoy)” include
dimethylcarbamoyl, diethylcarbamoyl, dipropylcarbamoyl,
diisopropylcarbamoyl, N-ethyl-N-methylcarbamoyl, and the like.

25 Examples of the “5- to 7-membered nitrogen-containing
heterocyclic group” include pyrrolidin-1-yl, pyrrolidin-2-yl, pyrrolidin-3-
yl, oxazolidin-3-yl, thiazolidin-3-yl, isoxazolidin-2-yl, isothiazolidin-2-yl,
imidazolidin-1-yl, imidazolidin-2-yl, imidazolidin-4-yl, pyrazolidin-1-yl,
pyrazolidin-3-yl, pyrazolidin-4-yl, pyrrol-1-yl, pyrrol-2-yl, pyrrol-3-yl,

30 imidazol-1-yl, imidazol-2-yl, imidazol-4-yl, pyrazol-1-yl, pyrazol-3-yl,
pyrazol-4-yl, 1,2,3-triazol-1-yl, 1,2,5-triazol-1-yl, tetrazol-1-yl, tetrazol-2-
yl, tetrazol-5-yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl,



al kyl car banoyl - C1. 4 al koxy or (5) a C-4 alkoxy; R3is a C-4 alkyl; R4 is
(1) a 10 hydrogen atom (2) a Cr4 alkoxy, (3) a Ce io aryl, (4) a NCr4

al kyl -N-Cl .4 al kyl sul fonylam no, (5) a hydroxy group or (6) a 5- to
_7-menbered nitrogen-containing heterocyclic group which may have a
substituent selected fromthe group cons?stl ng of (1') oxo, (2') a G-4
alkyl, (3") a hydroxy-G -4 alkyl, (4') a G-4 alkoxy-carbonyl, (5) a
mono-Gi - 4 al waaz@l éa\rlbmwolaadl(@lﬂd Ztyl,étha&%l}f%' i/ %Y]i,s an i nt eger

Ri s a5 {asumsakyBas iRy E bt ﬁ&pép%le"?%q Ep Rl vont
have a yl, p1per1d1n 3-yl, piperidin-4-yl, piperazin-1-yl, piperazin-2-yl,
morpholin-2-yl, morpholin-3-yl, morpholin-4-yl, pyridin-2-yl, pyridin-3-yl,
> pyridin-4-yl, pyrazin-2-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-yl,
pyridazin-3-yl, pyridadin-4-yl, and the like. Among them, preferable
examples are pyrrolidin-1-yl, pyrrolidin-2-yl, imidazol-1-yl, imidazol-2-yl,
1,2,3-triazol-1-yl, 1,2,5-triazol-1-yl, tetrazol-1-yl, tetrazol-2-yl, pyridin-2-
yl, pyridin-4-yl, and the like.

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

The “halogen” include fluorine, chlorine, bromine and iodine.
Examples of the “mono-C;-4 alkyl-carbonylamino” include

15 methylcarbonylamino, ethylcarbonylamino, propylcarbonylamino,
isopropylcarbonylamino, butylcarbonylamino, isobutylcarbonylamino,
sec-butylcarbonylamino, tert-butylcarbonylamino, and the like.

Examples of the “Cs-s cycloalkyl” include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and the like.

20 The “C14alkoxy-Ci.41 alkyl” include methoxymethyl, 1-
methoxyethyl, 2-methoxyethyl, 1-methoxypropyl, 2-methoxypropyl, 3-
methoxypropyl, 1-methoxybutyl, 2-methoxybutyl, 3-methoxybutyl, 4-
methoxybutyl, 1-methoxy-1-methylethyl, 2-methoxy-1-methylethyl, 1-
methoxy-1-methylpropyl, 2-methoxy-1-methylpropyl, 3-methoxy-1-

25 methylpropyl, 1-(methoxymethyl)propyl, 1-methoxy-2-methylpropyl, 2-
methoxy-Z-methylpropyl, 3-methoxy-2-methylpropyl, 2-methoxy-1,1-
dimethylethyl, ethoxymethyl, 2-ethoxyethyl, 3-ethoxypropyl, 4-
ethoxybutyl, and the like.

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

30 methylaminocarbonylmethyl, ethylaminocarbonylmethyl, 2-

methylaminocarbonylethyl, 2-ethylaminocarbonylethyl, and the like.
Examples of the “mono-C1.4 alkyl-carbamoyl-Ci.4 alkoxy” include



substituent selected fromthe group consisting of (1) oxo, (2) a hydroxy-
‘Cl-4 alkyl, (3) a C.4 al koxy-carbonyl, (4) a nono-Cl-4 alkyl -carbanoyl and
20 (5) a Cr4 alkylsulfonyl; or a salt thereof, which is characterized by
.having 3-Cl-4 al koxyureido on the para-g%sition of its phenyl group at the
six position of the thieno[2, 3-dl pyrimdi'ne skeleton. And we al so have
found that Conmpound (lI) has an unexpected, excellent.  GaRH ant agoni zi ng

activity, es geeﬁbmlmgwhgnxmg@wsethyla@anrp,opxhgeﬂmp{e_ﬁ' 25 the above
SPecL 1L ey B b eyl et or
Examples of the “Cs-10 aryl” include phenyl, 1-naphthyl, 2-
naphthyl, and the like.

5 Examples of the “N-Ci-s alkyl-N-Ci.4 alkylsulfonylamino” include N-
methyl-N-methylsulfonylamino, N-ethyl-N-methylsulfonylamino, N-
ethylsulfonyl-N-methylamino, N-ethyl-N-ethylsulfonylamino, and the
like.

Examples of the “hydroxy-Ci-4 alkyl” include hydroxymethyl, 1-
10 hydroxyethyl, 2-hydroxyethyl, 1-hydroxypropyl, 2-hydroxypropyl, 3-
hydroxypropyl, 1-hydroxybutyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-
hydroxybutyl, 1-hydroxy-1-methylethyl, 2-hydroxy-1-methylethyl, 1-
hydroxy-1-methylpropyl, 2-hydroxy-1-methylpropyl, 3-hydroxy-1-

methylpropyl, 1-(hydroxymethyl)propyl, 1-hydroxy-2-methylpropyl, 2-
15 hydroxy-2-methylpropyl, 3-hydroxy-2-methylpropyl, 2-hydroxy-1,1-
dimethylethyl, and the like.

Examples of the “mono-Ci.4 alkyl-carbamoyl” include
methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl, isopropylcarbamoyl,
butylcarbamoyl, isobutylcarbamoyl, sec-butylcarbamoyl, tert-

20 . butylcarbamoyl, and the like.

Examples of the “Ci1-4 alkylsulfonyl” include methylsulfonyl,
ethylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl,
isobutylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl, and the like.

As R1, methyl and ethyl are preferable, and especially methyl is

25 preferable.

As R2, 5- to 7-membered nitrogen-containing heterocyclic group
which may have a substituent selected from the group consisting of (1) a
halogen, (2) a hydroxy group, (3) a C14alkyl and (4) a C14alkoxy is
preferable. Among them, pyridyl (pyridin-2-yl, pyridin-3-yl, pyridin-4-
30 y1), which may have a substituent selected from the group consisting of

(1) a halogen, (2) a hydroxy group, (3) a C1.4alkyl and (4) a Ci4alkoxy is
more preferable. Especially, unsubstituted pyridin-2-yl is preferable.



and devel oped the present invention based on these findings. Accordingly,
‘the present invention relates to: [1] A conpound of the formula: 4 (CH2)
NR4 R3~N 0O .R2 RO-NON~~ S I N~O O F

11

As R3, methyl and ethyl are preferable. Especially, methyl is
preferable.

As R4, a C1.4 alkoxy is preferable. Especially, methoxy and ethoxy
are preferable.

5 As n, 1 or 2 is preferable. Especially, 2 is preferable.

Preferable examples of the combination of R3, R4 and n, includes
the case that R3 is methyl, R4 is a hydrogen atom and n is 1.

Preferable examples of Compound (I) include N-(4-(1-(2,6-
difluorobenzyl)-5-(((2-methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-

10 (2-pyridinyl)-1,2,3,4-tetrahydrothieno[2,3-d}pyrimidin-6-yl)phenyl)-N’-
methoxyurea, N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
ethoxyethyl)(methyDamino)methyl)-2,4-dioxo-3-(2-pyridinyl)-1,2,3,4-
tetrahydrothieno[2,3-d)pyrimidin-6-yl)phenyD)-N’-methoxyurea, N-(4-(1-
(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-(6-methoxy-3-

15 pyridazinyl)-2,4-dioxo-1,2,3,4-tetrahydrothienol2,3-d}pyrimidin-6-
yDphenyl)-N’-methoxyurea or N-(4-(1-(2,6-difluorobenzyl)-5-
((dimethylamino)methyl)-3-(6-methoxypyridin-3-yD)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d)}pyrimidin-6-yl)phenyl)-N’-methoxyurea.

Salts of Compound (I) are preferably physiologically acceptable

20 acid addition salts. Such salts include, for example, salts with inorganic
acids (e.g., hydrochloric acid, hydrobromic acid, nitric acid, sulfuric acid,
phosphoric acid, etc.), salts with organic acids (e.g., formic acid, acetic
acid, trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic
acid, citric acid, succinic acid, malic acid, methanesulfonic acid,

25 benzenesulfonic acid, p-toluenesulfonic acid, etc.), and the like. When
Compound (I) has an acidic group, it may be formed into a physiologically
acceptable salt with an inorganic base (e.g., alkali metals and alkaline
earth metals such as sodium, potassium, calcium, magnesium, etc.;
ammonia, and the like) or an organic base (e.g., trimethylamine,

30 triethylamine, pyridine, picoline, ethanolamine, diethanolamine,
triethanolamine, dicyclohexylamine, N,N’-dibenzylethylenediamine, and

the like).



F wherein Rl is aC-4alkyl;, R2is 5 (1) a G.s alkyl which my have a
substituent selected fromthe group consisting of (1') a hydroxy group,
(2'") a G4 alkoxy, (3') a Cl-4 al koxy- carbonyl, (4) a di-C-4

al kyl -carbamoyl, (5') a 5- to 7-nenbered nitrogen- containing heterocyclic
group, (6') a C-4 alkyl-carbonyl and (y2) a halogen, (2) a C3-8 cycl oal kyl
whi ch may have (1') a hydroxy group or (2) a nono-

For example, Compound (I) can be produced according to the
following production methods. Compounds illustrated in the following
reaction schemes include their salts. Examples of the salts include the
same salts as the salts of Compound (I), etc. Compounds (D-(IV)

5 illustrated in the following reaction schemes may be formed into the
acceptable salts depending on the reaction conditions.

(Production Method 1)

2y (@) R

4
H HM 2 4 () RN Q
1 Vi N~ R- - H H R
RO-N N | 2'n (PN < > ;/ 1 N
Y S N/& ———~ RO NYN | Y
0 E@ 0
F

(n q)]
In the above formula, L is a leaving group, and other symbols are

X

Mo
-n

he 3 |

10 the same as defined above.

Examples of “leaving group” represented by L are a halogen atom,
Cisalkylsulfonyloxy which may have a halogen atom, and the like.
Examples of “Ci-4 alkylsulfonyloxy which may have a halogen atom” are
methanesulfonyloxy, ethanesulfonyloxy, trifluoromethanesulfonyloxy,

15 and the like.

Compound (II) can be produced in any per se known manner, for
example, according to the methods disclosed in JP-A-2001-278884, WO
00/56739 or analogous methods thereto.

For example, Compound (I) can be produced by reacting Compound

20 (II) and a compound represented by the formula: R#(CH2.-L. This
reaction is preferably carried out in the presence of a base.

Examples of “base” are inorganic bases such as sodium carbonate,
sodium hydrogen carbonate, potassium carbonate, potassium hydrogen
carbonate, sodium hydroxide, potassium hydroxide, thallium hydroxide,

25 and the like; and organic bases such as triethylamine,

diisopropylethylamine, pyridine, and the like.



10 G .4 al kyl -carbonylam no, (3) a 5- to 7-nenbered nitrogen-containing

het erocyclic group which may have a substituent selected fromthe group
consisting of (1') a halogen, (2) a hydroxy group, (3') a ClA alkyl and
(4') a C-4 al koxy, (4) a phenyl which may have a substituent selected from
the group 15 consisting of (1') a halogen, (2') a C A al koxy-Cl-4 al kyl,
(3'") a nono-Cl-4 al kyl carbanoyl Cl -4 alkyl, (4') a C4 alkoxy and (5') a

mono- C1-4 - al kyl q/ehafiBihe 6f tie E0tiPS¥nd Fephedented b tREHBFMula: Re-
(CH2)a-L in the reaction of Compound (II) and the compound represented
by the formula: R4-(CH2)a-L is about 1 to about 3 moles per 1 mole of
Compound (I). The amount of a base is about 1 to about 3 moles per 1
5 mole of Compound (I).

This reaction is usually carried out in a solvent inert to the
reaction. Examples of “solvent” are an ether (e.g., diethyl ether, dioxane,
dimethoxyethane, tetrahydrofuran, and the like), an aromatic
hydrocarbon (e.g., benzene, toluene, and the like), an amide (e.g.,

10 dimethylformamide, dimethylacetamide, and the like), a halogenated
hydrocarbon (e.g., chloroform, dichloromethane, and the like), and the
like.

The reaction temperature is usually about 0 to about 150 °C,
preferably about 50 to about 80 °C. The reaction time is usually about 1

15 to about 24 hours.

(Production method 2)

4
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In the above formula, R’ is a hydrogen atom or a C,salkyl; R’ is a



Rais a G4
- Co6.io aryl,
group, or 5
whi ch may

10

15

20

25

alkyl; 20 R4 is (1) a hydrogen atom (2) a Cr4 al koxy,
(4) a NNC A al kyl-N-Cr4 al kyl sul fonyl am no, 25 (5) a hyd
(6) a 5- to 7-nenbered nitrogen-containing heterocyclic

14

Ci-4 alkyl; and the other symbols are as defined above.

Examples of the Ci.4 alkyl represented by R’ and R” are a linear Ci4
alkyl (e.g., methyl, ethyl, propyl, butyl, and the like), a branched Cs-4
alkyl (e.g., isopropyl, isobutyl, sec-butyl, tert-butyl, and the like), and the
like.

Compound (I1I) can be produced in any per se known manner, for
example, by reacting p-nitrophenylacetone with a cyanoacetic ester
compound and sulphur [e.g., Chem. Ber., 99, 94-100(1966)] followed by
subjecting the obtained 2-amino-4-methyl-5-(4-nitrophenyDthiophene to
the methods disclosed in JP-A-9-169768, WO 96/24597 or analogous
methods thereto.

1) When R’ is hydrogen atom, Compound (I) can be produced by
reacting Compound (ITI) with a compound represented by the formula:
R2-NH: or a salt thereof in the presence of a condensing agent, to obtain -
Compound (IV), following by subjecting to cyclization.

Examples of “condensing agent” are WSC (1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride), DCC
(dicyclohexylcarbodiimide), diethyl cyanophosphate, benzotriazol-1-
yloxytripyrrolidinophosphonium hexafluorophosphate: PyBOP), and the
like.

The amount of “condensing agent” is about 1 to about 3 moles per 1
mole of Compound (I11).

This reaction is advantageously carried out in a solvent inert to the
reaction.

Examples of the solvent are an alcohol (e.g., ethanol, methanol,

and the like), an aromatic hydrocarbon (e.g., benzene, toluene, and the

- like), an amide (e.g., dimethylformamide, dimethylacetamide, and the

30

like), a halogenated hydrocarbon (e.g., chloroform, dichloromethane, and
the like), and so the like.

The reaction temperature is usually about 0 to about 150 °C,
preferably about 0 to 25 °C. The reaction time is usually about 1 to
about 36 hours.

(3) a
r oxyl
group



have a substituent selected fromthe group consisting of (1') oxo, (2

G -4 alkyl,
nmono-Cr4 al

(3'") a hydroxy-Ci -4 alkyl, (4') a C -4 al koxy-carbonyl,

') a
(5 a

kyl -carbanoyl and (6') a C, -4 alkylsulfonyl; 5 n is an integer

of 1 to 4; provided that when R2 is a phenyl which nmay have a substit
R4 is a 5- to 7-nmenbered nitrogen-contaldi ng heterocyclic group which may
have a substituent selected fromthe group consisting of (1) oxo, (2) a

hydr oxy- C1-

4 al k¥he préduexr 43 produdedin-tharmanyker nMehticnatbalbove mhy be

al kyl - carbanoyl_and 10 (5) a dd al kylsulfonyl; or a salt thereof,

10

15

20

25

30

applied to the next reaction while it is still crude in the reaction mixture,
or may be isolated from the reaction mixture in any ordinary manner.

Compound (IV) is subjected to cyclization in the presence of a base.

Examples of “base” are inorganic bases such as sodium methoxide,
sodium carbonate, sodium hydrogen carbonate, potassium carbonate,
potassium hydrogen carbonate, sodium hydroxide, potassium hydroxide,
thallium hydroxide; and organic bases such as triethylamine, pyridine,
and the like; and the like.

The amount of “base” is about 2 to about 20 moles, preferably
about 5 to about 12 mole per 1 mole of Compound (IV).

This reaction is usually carried out in a solvent inert to the
reaction.

Examples of the solvent are an alcohol (e.g., ethanol, methanol,
and the like), an aromatic hydrocarbon (e.g., benzene, toluene, and the
like), an amide (e.g., dimethylformamide, dimethylacetamide, and the
like), a halogenated hydrocarbon (e.g., chloroform, dichloromethane, and
the like), and the like.

The reaction temperature is usually about 0 to 150 °C, preferably
room temperature (about 15 to 25 °C). The reaction time is usually
about 1 to 36 hours.

2) When R’ is an alkyl group, Compound (I) can be produced by
reacting Compound (ITI) with an activated Rz-NHo.

The activated R2-NH:can be produced in any per se known
manner, for example, by reacting an organo-aluminum reagent with R2-
NH:in a solvent inert to the reaction.

Examples of “organo-aluminum reagent” are trimethyl aluminum,
dimethyl aluminum chloride, and the like; and a solution including them,
and the like.

The amount of “organo-aluminum reagent” is about 1 to about 5
moles, preferably about 1 mole per 1 mole of R2-NH:.

'Examples of the solvent are a halogenated hydrocarbon (e.g.,

uent,



[2] A compound as defined in [1] above, wherein R2 is (1) a C -4 alkyl

-whi ch may have a substituent selected fromthe group consisting of (1') a
hydroxy group, (2') a Cl-4 alkoxy, (3') a Cl-4 al koxy- 15 carbonyl, (4') a
di-C -4 al kyl -carbanoyl and (5) a 5 to 7-nenbered nitrogen-containing
“heterocyclic group, (2) a Cas cycloal kyl;ghich may have (1) a hydroxy group
or (2) a nono- Cr4 al kyl -carbonylamno, (3) a 5- to 7-nmenbered

ni trogen- conb Rihim 8l 1 S%hT thand, Q1A WGk MY
The reaction temperature is usually about 0 to about 150 °C,
preferably about 0 to 25 °C. The reaction time is usually about 1 to
about 6 hours.
5 The cyclization can be carried out by reacting Compound (ITI) with
an activated R2-NHz to obtain Compound (I).
The amount of “Compound (II1)” is about 1/5 volume of a mixture of
R2-NH: and the organo-aluminum reagent.
This reaction is usually carried out in a solvent inert to the
10 reaction.
Such solvent is the same as those used in the reaction to obtain an
activated R2-NHo.
The reaction temperature is usually about 0 to about 150 °C,
preferably about 0 to 25 °C. The reaction time is usually about 1 to

15 about 48 hours.

Compound (I) can also be produced by a known hydrolysis reaction,
deprotection reaction, acylation reaction, alkylation reaction, oxidation
reaction, cyclization reaction, carbon bond expanding reaction,
substituent exchanging reaction, or a combination thereof.

20 Compound (I) may be isolated and purified by per se known means
of separation such as recrystallization, distillation and chromatography,
and the like.

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

25 Compound (I) is obtained in salt form, it can be converted to the free form
or another salt by per se known methods or methods analogous thereto.

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

When Compound (I) is obtained as a mixture of optically active

30 configurations, it can be resolved into the (R)- and (S)-forms by the
conventional optical resolution techniques.

Compound (I) can be used as a prodrug. The prodrug of



20 have a substituent selected fromthe group consisting of (1) a hal ogen,
(2') a hydroxy group, (3) a &4 alkyl and (4') a Cr4 al koxy, (4) a phenyl
whi ch may have a substituent selected fromthe group consisting of (1) a
hal ogen, (2) a Cl-4 al koxy-C,-4 alkyl, (3') a nono-C, -4

al kyl - carbanoyl -C -4 al kyl and (4') a noid-Cl A al kyl car banoyl - Cr4 al koxy,
25 or (5) a Cr4 alkoxy; R4 is (1) a Cr4 al koxy,

Compound (I) or a salt thereof means a compound which is converted to
Compound (I) of the present invention under physiological conditions or
with a reaction due to an enzyme, an gastric acid, and the like in the
living body, that is, a compound which is converted to Compound (I) of
5 the present invention with oxidation, reduction, hydrolysis, and the like
according to an enzyme; a compound which is converted to Compound (I)
of the present invention with gastric acid, etc. The prodrug for
Compound (I) may for example be a compound obtained by subjecting an
amino group in Compound (I) to an acylation, alkylation or
10 phosphorylation (e.g., a compound obtained by subjecting an amino group
in Compound (I) or to an eicosanoylation, alanylation,
pentylaminocarbonylation, (5-methyl-2-oxo-1,3-dioxolen-4-
yDmethoxycarbonylation, tetrahydrofuranylation, pyrrolidylmethylation,
pivaloyloxymethylation and tert-butylation, etc.); a compound obtained
15 by subjecting a hydroxy group in Compound (I) to an acylation,
alkylation, phosphorylation or boration (e.g., a compound obtained by
subjecting an hydroxy in Compound (I) to an acetylation, palmitoylation,
propanoylation, pivaloylation, succinylation, fumarylation, alanylation,
dimethylaminomethylcarbonylation, etc.). Any of these compounds can
20 be produced from Compound (I) by a method known per se.
A prodrug of Compound (I) may also be one which is converted into
Compound (I) under a physiological condition, such as those described in
“TYAKUHIN no KATHATSU (Development of Pharmaceuticals)”, Vol.7,
Design of Molecules, p.163-198, Published by HIROKAWA SHOTEN
25 (1990).
Compound (I) may be labeled with an isotope (e.g., 3H, 14C, 35S) and
the like.
In the reaction described above, a starting compound having an
amino group, a carboxy group or a hydroxy group as its substituent may
30 be present as a compound in which a protective group employed
ordinarily in a peptide chemistry has been introduced into such a

substituent, and an intended compound can be obtained by deprotection



(2) a Cs-lo aryl, 30 (3) a NO-4 alkyl-NC -4 al kyl sul fonylamno or (4) a
“5- to 7-nenbered nitrogen-containing heterocyclic group which may have a
substituent selected fromthe group consisting of (1) oxo, (2') a 6
_hydroxy-C14 al kyl, (3'") a G .4 al koxy-carhonyl, (4') a nono-Cl-4 alkyl -
car banoyl and (5') a Cl1-4 al kyl sul fonyl; 1[ ] A conpound as defined in [1]
above, wherein R is nethyl: [4] A conpound as defined in [1] above,
wherei n R2 i of negessagy after the reaction.

A protective group for an amino group may for example be an
optionally substituted Ci¢ alkyl-carbonyl (e.g., acetyl, propionyl, and the
like), formyl, phenylcarbonyl, a Ci¢ alkyloxycarbonyl (e.g.,

5 methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl, and the like),
phenyloxycarbonyl, a Cr-14 aralkyloxy-carbonyl (e.g., benzyloxycarbonyl,
9-fluorenylmethoxycarbonyl, and the like), trityl, phthaloyl and the like.
Its substituent may for example be a halogen atom (e.g., fluorine,
chlorine, bromine and iodine), a C1s alkylcarbonyl (e.g., acetyl, propionyl,

10 butyryl, and the like), nitro and the like, and the number of the
substituents may be 1 to 3.

A protective group for a carboxy may for example be an optionally
substituted Cis alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl, tert-
butyl, and the like), phenyl, trityl, silyl and the like. Its substituent

15 may for example be a halogen atom (e.g., fluorine, chlorine, bromine and
iodine), a Ci¢ alkylcarbonyl (e.g., acetyl, propionyl, butyryl, and the like),
formyl, nitro, and the number of the substituents may be 1 to 3.
A protective group for a hydroxy group may for example be an
optionally substituted Ci alkyl (e.g., methyl, ethyl, propyl, isopropyl,
20 butyl, tert-butyl, and the like), phenyl, a C7-10 aralkyl (e.g., benzyl, and
the like), a C16 alkylcarbonyl (e.g., acetyl, propionyl, and the like), formyl,
phenyloxycarbonyl, a Cr10 aralkyloxycarbonyl (e.g., benzyloxycarbonyl,
and the like), tetrahydropyranyl, tetrahydrofuranyl, silyl and the like.
Its substituent may for example be a halogen atom (e.g., fluorine,
25 chlorine, bromine and iodine), a C1s alkyl, phenyl, a C711 aralkyl, nitro,
and the like, and the number of the substituents may be 1 to 4.

The method for introducing and removing the protective group is
demonstrated in accordance with a known method or analogous method
thereof (e.g., the method described in Protective Groups in Organic

30 Chemistry (J.F.W.McOmie et al, Plenum Press). A deprotection method
may be a treatment with an acid, base, reduction, UV, hydrazine,

phenylhydrazine, sodium N-methyldithiocarbamate,



5 menbered nitrogen-containing heterocyclic group which may have a

* substituent selected fromthe group consisting of (1) a halogen, (2) a
hydroxy group, (3) a G -4 alkyl and (4) a C -4 al koxy; [5] A compound as
defined in [1] above, wherein R3 is nethyl; [6] A conpound as defined in [1]
* above, wherein R4 is a G4 al koxy; 10 [174 A conpound as defined in [1]
above, wherein nis 2; [8] A conpound as defined in [1] above, wherein RO is

WNE'E 2}”( 3 (Rg %@éﬁﬁ%&ﬁi};ﬁ&%@?ﬁf?pbﬁa&mﬁ Yeetate and the like.

Compound (I) of the present invention or a salt thereof (hereinafter
also referred to as “the compound of the present invention”) possesses
excellent GnRH-antagonizing activity and low toxicity (for example, acute

5 toxicity, chronic toxicity, genetic toxicity, reproduction toxicity,
cardiotoxicity, drug interaction, carcinogenicity). In addition, it is
excellent in oral absorbability, action sustainability, stability and
pharmacokinetics. Also, it is scarcely influenced by plasma ingredients.
The compound of the present invention can therefore be safely used in a

10 mammal (e.g., human, monkey, bovine, horse, dog, cat, rabbit, rat,
mouse, etc.) for the preventing and/or treating diseases depending on
male or female hormones, diseases due to excess of these hormones, etc.,
by suppressing gonadotropin secretion with its GnRH receptor-
antagonizing action to control plasma sex hormone concentrations.

15 For example, the compound of the present invention is useful for
preventing and/or treating sex hormone-dependent cancers (e.g., prostatic
cancer, uterine cancer, breast cancer, pituitary tumor, etc.), bone
metastasis of sex hormone-dependent cancer, prostatic hypertrophy,
hysteromyoma, endometriosis, metrofibroma, precocious puberty,

20 amenorrhea, premenstrual syndrome, dysmenorrhea, multilocular ovai'y
syndrome, polycystic ovary syndrome, acne, alopecia, Alzheimer’s disease
(Alzheimer's disease, senile dementia of Alzheimer type and a mixed type
thereof), and the like. The compound of the present invention is also
useful for the regulation of reproduction in males and females (e.g.,

25 pregnancy regulators, menstruation cycle regulators, etc.). The
compound of the present invention can be also used as a male or female
contraceptive, or as a female ovulation inducer. Based on its rebound
effect after withdrawal, the compound of the present invention can be
used to treat infertility. And the compound of this invention can be used

30 as an agent for preventing and/or treating benign or malignant tumor
which is hormone independent and LH-RH sensitive. And the

compound of the present invention can be used as an agent for



met hoxyet hyl ) (net hyl ) am no) net hyl ) - 2, 4-di oxo-3-(2-pyridinyl)-1,2,3,4- 15
tetrah drothieno[2 3-d] y pyrimdin-6-yl)phenyD-N -net hoxyurea, N-(4-(1-
(2, 6-difluorobenzyl)-5-(((2 -ethoxyethyl) (nethyl)am no)nethyl)-2, 4-di oxo-
3-(2-pyridinyl)-1,2,3,4-tetrahydrothieno[2, 3-d]pyrimdin-6-yl)phenyl)-N -
met hoxyurea, N-(4-(1-(2,6-difluorobenzy) 5-((dinethylam no)nethyl)-3-

(6- met hoxy- 3-pyridazinyl)-2, 4-di oxo-1, 2, 3,4-tetrahydrothieno[2,3 2 0

O OB PO By i o prvenig

postoperative recurrence of sex hormone-dependent cancer (an agent for

preventing postoperative recurrence of prostatic cancer; an agent for
preventing postoperative recurrence of breast cancer or ovarian cancer in

5 the condition before or after menopause; especially, an agent for
preventing postoperative recurrence of breast cancer or ovarian cancer in
the condition before menopause).

In addition, the compound of the present invention is useful for
regulation of animal estrus, improvement of meat quality and promotion

10 of animal growth in the field of animal husbandry. The compound of the
present invention is also useful as a fish spawning promoter.

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

15 as leuprorelin acetate. The compound of the present invention can be
used in combination with a GnRH super-agonist such as leuprorelin
acetate, gonadorelin, buserelin, triptorelin, goserelin, nafarelin, histrelin,
deslorelin, meterelin, lecirelin, and the like. Among others, preferred is
leuprorelin acetate.

20 It is also beneficial to use the compound of the present invention in
conjunction with at least one member selected from the steroidal or
nonsteroidal antiandrogen agent or antiestrogen agent, chemotherapeutic
agent, GnRH antagonistic peptide, a-reductase inhibitor, o.-receptor
inhibitor, aromatase inhibitor, 17B8-hydroxysteroid dehydrogenase

25 inhibitor, adrenal androgen production inhibitor, kinase inhibitor, drug
for hormone therapy, and drug inhibiting cell growth factor or its
receptor, among others.

The “chemotherapeutic agent” mentioned above includes
ifosfamide, adriamycin, peplomycin, cisplatin, cyclophosphamide, 5-FU,

30 UFT, methotrexate, mitomycin C, mitoxantrone, etc.

The “GnRH antagonistic peptide” mentioned above includes non-

oral GnRH antagonistic peptides such as cetrorelix, ganirelix, abarelix,



met hoxypyridin-3-yl)-2, 4-dioxo-1,2, 3,4-tetrahydrothieno[2, 3-d]pyrimdin-
*6-yl ) phenyl)-N -net hoxyurea, or a salt thereof [10]

N (4-(5-((2- et hoxyet hyl ) met hyl am no) net hyl )-1-(2, 6- 25

di fl uorobenzyl)-1, 2, 3, 4-tetrahydro- 2, 4-di oxo- 3-(4-

* met hoxyphenyl ) t hi eno[ 2, 3-d] pyri m di n-6-yJ4) phenyl ) - N - met hoxyurea or
N-(4-(1-(2,6-difluorobenzyl)-5-((dinethylam no)nethyl)-3-(4-

met hoxyphenyl,) - 2, 4- di oxo-1, 2, 3, 4-t et rahydr ot hi eno[ 2, 3-d] pyri m di n- 6-
yI)phenyI)-I\?-mst hoxyurea, or a salt thereof, 30 [11] A prodrug of the
conpound as def i meHe Adiehlal 2R@¢Bgen production inhibitor” mentioned above

includes lyase (Ci7, 20-lyase) inhibitors, etc.

The “kinase inhibitor” mentioned above includes tyrosine kinase

> inhibitor, etc.

The “drugs for hormone therapy” includes antiestrogens,
progesterons (e.g., MPA, etc.), androgens, estrogens and androgen
antagonists, among others.

The “cell growth factor” may be any substance that promotes

10 proliferation of cells and generally includes peptides with molecular
weights not over 20,000 which express the action at low concentrations
through binding to receptors. Specifically, there can be mentioned (1)
EGF (epidermal growth factor) or substances having the substantially the
same activity (e.g., EGF, heregulin (HER2 ligand), etc.), (2) insulin or

15 substances having substantially the same activity (e.g., insulin, IGF
(insulin-like growth factor)-1, IGF-2, etc.), (3) FGF (fibroblast growth
factor) or substances having substantially the same activity (aFGF,
bFGF, KGF (keratinocyte growth factor), HGF (hepatocyte growth factor),
FGF-10, etc.), and (4) other growth factors (e.g., CSF (colony stimulating

20 factor), EPO (erythropoietin), IL-2 (interleukin-2), NGF (nerve growth
factor), PDGF (platelet-derived growth factor) and TGFp (transforming
growth factor ), etc.), among others.

The “cell growth factor receptor” may be any receptor capable of
binding said cell growth factor, including EGF receptor, heregulin

25 receptor (HER2), insulin receptor-1, insulin receptor-2, IGF receptor,
FGF receptor-1, FGF receptor-2, etc.

The drug inhibiting the cell growth factor mentioned above
includes herceptin (anti-HER2 receptor antibody), among others.

The drug inhibiting the growth factor mentioned above or its

30 receptor includes herbimycin, PD153035 [e.g., Science, 265 (5175) p1093,
(1994)], etc.

As a further class of drugs inhibiting the cell growth factor or its



[ 12] A pharnmaceutical which conprises the conpound as defined in [1] above
or a prodrug thereof, 7 [13] A pharmaceutical as defined in [12] above,
which is a gonadotropin-rel easing hornone antagonist; [14] A pharnmaceuti cal
as defined in [12] above, which is for preventing or treating a sex hornone
dependent disease; 5 [15] A pharmaceutic@2 as defined in [12] above, which
Is for preventing or treating sex hornone-dependent cancer, bone netastasis
of sex receptor includes HER2 inhibitors. The HER2 inhibitor may be any

substance that inhibits the activity of HER2 (e.g., phosphorylating
activity), thus including an antibody, a low-molecular weight compound
(synthetic or natural product), an antisense, an HER2 ligand, heregulin,
5 and any of them as partially modified or mutated in structure.

Moreover, it may be a substance which inhibits HER2 activity by
inhibiting HER2 receptor (e.g. HER2 receptor antibody). The low
molecular weight compound having HER2 inhibiting activity includes, for
example, the compounds described in WO 98/03505, namely 1-[3-[4-[2-

10 ((E)-2-phenylethenyl)-4-oxazolylmethoxylphenyllpropyll-1,2,4-triazole
and the like.

For prostatic hypertrophy, examples of such combination includes
the compound of the present invention in combination with the GnRH
super-agonist, androgen antagonist, antiestrogen, GnRH antagonistic

15 peptide, a-reductase inhibitor, a-receptor inhibitor, aromatase inhibitor,
17B-hydroxysteroid dehydrogenase inhibitor, adrenal androgen
production inhibitor, kinase inhibitor, or the like.

For prostatic cancer, examples of such combination includes the
compound of the present invention in combination with the GnRH super-

20 agonist, androgen antagonist, antiestrogen, chemotherapeutic agent (e.g.,
ifosfamide, UFT, adriamycin, peplomycin, cisplatin, etc.), GnRH
antagonistic peptide, aromatase inhibitor, 17p-hydroxysteroid
dehydrogenase inhibitor, adrenal androgen production inhibitor, kinase
inhibitor, drug for hormone therapy such as estrogenes (e.g., DSB, EMP,

25 etc.), androgen antagonist (e.g., CMA. etc.), drug antagonizing growth
factor or its receptor, and so forth.

For breast cancer, examples of such combination includes the
compound of the present invention in combination with the GnRH super-
agonist, antiestrogen, chemotherapeutic agent (e.g., cyclophosphamide, 5-

30 FU, UFT, methotrexate, adriamycin, mitomycin C, mitoxantrone, etc.),
GnRH antagonistic peptide, aromatase inhibitor, adrenal androgen
production inhibitor, kinase inhibitor, drug for hormone therapy such as



hor none- dependent cancer, prostatic hypertrophy, hysteronyons,

- endonetriosis, netrofibroma, precocious puberty, anenorrhea, prenenstrual
syndronme, dysnenorrhea, multilocul ar ovary syndrone, 10 pol ycystic ovary
syndronme, acne, alopecia, Al zheiner's disgease, infertility, irritable bowel
" syndrone, benign or nalignant tunor which 1s hornone independent and LH RH

S e O Rl 7 (S0 SRR P8 lera S KON YL,
Lo e oo r g Bimdshd, B, AP A B or
receptor, or the like.
The administration mode of the compound of the present invention
5 and a concomitant medicament are not particularly limited, provided that
the compound of the present invention and the concomitant medicament
are combined upon administration. Such an administration mode may
for example be (1) an administration of a single formulation obtained by
formulating the compound of the present invention and a concomitant
10 medicament simultaneously, (2) a simultaneous administration via an
identical route of two formulations obtained by formulating the
compound of the present invention and a concomitant medicament
separately, (3) a sequential and intermittent administration via an
identical route of two formulations obtained by formulating the
15 compound of the present invention and a concomitant medicament
separately, (4) a simultaneous administration via different routes of two
formulations obtained by formulating the compound of the present
invention and a concomitant medicament separately, (5) a sequential and
intermittent administration via different routes of two formulations
20 obtained by formulating the compound of the present invention and a
concomitant medicament separately (for example, the compound of the
present invention followed by concomitant medicament, or inverse
order) and the like.
When the compound of the present invention is used as a
25 preventing and/or treating agent for the above-mentioned diseases or
used in the field of animal husbandry or fishery, it can be administered
orally or non-orally, as formulated with a pharmaceutically acceptable
carrier, normally in the form of solid preparations such as tablets,
capsules, granules and powders for oral administration, or in the form of
30 intravenous, subcutaneous, intramuscular or other injections,
suppositories or sublingual tablets for non-oral administration. It may

also be sublingually, subcutaneously, intramuscularly or otherwise



conprises adm nistering an effective anount of the conmpound as defined in
[1] above to a mammal ; [17] Use of the conpound as defined in [1] above for
manuf acturing a pharmaceutical conposition for antagoni zing
gonadotropi n-rel easing 20 hornone; [18] A conpound of the formul a:
vObRISIR SN-"--0 24

10

15

20

25

30

administered in the form of sustained-release preparations of sublingual
tablets, microcapsules, etc. Depending on symptom severity; subject
age, sex, weight and sensitivity; duration and intervals of administration;
property, dispensing and kind of pharmaceutical preparation; kind of
active ingredient etc., daily dose is not subject to limitation. For use in
the treatment of the above-described sex hormone-dependent cancers
(e.g., prostatic cancer, uterine cancer, breast cancer, pituitary tumor,
etc.), prostatic hypertrophy, hysteromyoma, endometriosis, precocious
puberty etc., daily dose is normally about 0.01 to 30 mg, preferably about
0.02 to 10 mg, and more preferably 0.1 to 10 mg, especially preferably 0.1
to 5 mg per kg weight of mammal, normally in 1 to 4 divided dosages.

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

In the pharmaceutical composition of the present invention, the
amount of Compound (I) is 0.01 to 100 % by weight or so of the total
weight of the composition.

The above pharmaceutically acceptable carriers are various
organic or inorganic carrier substances in common use as pharmaceutical
materials, including excipients, lubricants, binders and disintegrants for
solid preparations; solvents, dissolution aids, suspending agents,
isotonizing agents, buffers and soothing agents for liquid preparations;
and the like. Other pharmaceutical additives such as preservatives,
antioxidants, coloring agents and sweetening agents may be used as
necessary.

Preferable examples of excipients include, for example, lactose,
sucrose, D-mannitol, starch, crystalline cellulose, light silicic anhydride,
and the like. Preferable examples of lubricants include, for example,
magnesium stearate, calcium stearate, talc, colloidal silica, and the like.

Preferable examples of binders include, for example, crystalline cellulose,

R (CH2)



(CH2) pRe wherein Rais (1) a hydrogen atom (2) an aryl group which may
have 1 to 5 25 substituents selected fromthe group consisting of (i) a

hal ogen, (ii) nitro, (iii) cyano, (iv) amno, (v) a carboxyl group which
may be esterified or amdated, (vi) an al kyl enedi oxy, (vii) an alkyl,
(viii) an al koxy, (ix) an alkylthio, (xgZan alkylsulfinyl and (xi) an

al kyl sul fonyl, (3) a cycloal kyl 8 group which my have a substituent or (4)
a het erocycl isucgose, D-wuritol, dextrin, hydroxypropyl cellulose,

hydroxypropylmethyl cellulose, polyvinylpyrrolidone, and the like.
Preferable examples of disintegrants include, for example, starch,
carboxymethyl cellulose, carboxymethyl cellulose calcium, crosslinked

5 carmellose sodium, carboxymethyl starch sodium, and the like.
Preferable examples of solvents include, for example, water for injection,
alcohol, propylene glycol, macrogol, sesame o1l, corn oil, and the like.
Preferable examples of dissolution aids examples of include, for example,
polyethylene glycol, propylene glycol, D-mannitol, benzyl benzoate,

10 ethanol, trisaminomethane, cholesterol, triethanolamine, sodium
carbonate, sodium citrate, and the hke Preferable examples of
suspending agents include, for example, surfactants such as
stearyltriethanolamine, sodium lauryl sulfate, laurylaminopropionic acid,
lecithin, benzalkonium chloride, benzethonium chloride, monostearic

15 glycerol, and the like; and hydrophilic polymers such as polyvinyl alcohol,
polyvinylpyrrolidone, carboxymethyl cellulose sodium, methyl cellulose,
hydroxymethyl cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose,
and the like. Preferable examples of isotonizing agents include, for
example, sodium chloride, glycerol, D-mannitol, and the like. Preferable

20 examples of buffers include, for example, buffer solutions of phosphates,
acetates, carbonates, citrates, and the like. Preferable examples of
soothing agents include, for example, benzyl alcohol, and the like.
Preferable examples of preservatives include, for example,
paraoxybenzoic acid esters, chlorobutanol, benzyl alcohol, phenethyl

25 alcohol, dehydroacetic acid, sorbic acid, and the like. Preferable
examples of antioxidants include, for example, sulfites, ascorbic aéid, and
the like.

By adding suspending agents, dissolution aids, stabilizers,
isotonizing agents, preservatives, and the like, the compound of the

30 present invention can be prepared as an intravenous, subcutaneous or
intramuscular injection by a commonly known method. In such cases,

the compound of the present invention can be freeze-dried as necessary



may have a substituent; Rb is a nitrogen-containing heterocyclic group
whi ch may have a substituent; Re is an am no group which nay have a
substituent; Rd is an aryl group which may have a substituent; pis an 5
integer of 0 to 3; gis an integer of 0 tag 3; or a salt thereof and so
forth. The definition of each termis dé&ribed in the follow ng

par agraphs. Exanples of the "G -4 alkyl" include a linear Cro al kyl (e.qg.
met hyl , et hyly, a pewypydnlyatopm methodhe I iade)inistration ¢hddintans,dokyl (e. g. ,

' soPropyl. 8 ample-tHe compound of the bEedent thentioh Cah'be safefy - N9 the T1ke.
administered orally or non-orally as such or as a pharmaceutical
composition prepared by mixing it with a pharmacologically acceptable

5 carrier, excipient and diluent selected as appropriate.
Such pharmaceutical compositions include oral preparations (e.g.,
powders, granules, capsules, tablets), parenteral preparations [e.g.,
injections, drip infusions, external preparations (e.g., nasal preparations,
transdermal preparations, and the like), suppositories (e.g., rectal
10 suppositories, vaginal suppositories, and the like), and the like].
These preparations can be produced by commonly known methods
in common use for pharmaceutical making processes.
An injection can be produced by, for example, preparing the
compound of the present invention as an aqueous injection along with a
15 dispersing agent (e.g., Tween 80 (produced by Atlas Powder Company,
USA), HCO 60 (produced by Nikko Chemicals Co., Ltd.), polyethylene
glycol, carboxymethyl cellulose, sodium alginate, and the like), a
preservative (e.g., methyl paraben, propyl paraben, benzyl alcohol, and
the like), an isotonizing agent (e.g., sodium chloride, mannitol, sorbitol,
20 glucose, and the like), and the like, or as an oily injection in solution,
suspension or emulsion in a vegetable oil such as olive oil, sesame oil,
cottonseed oil or corn oil; propylene glycol and the like.
An oral preparation can be produced by formulating the
compound of the present invention by a compression molding after
25 addition of an excipient (e.g., lactose, sucrose, starch, and the like), a
disintegrant (e.g., starch, calcium carbonate, and the like), a binder (e.g.,
starch, gum arabic, carboxymethyl cellulose, polyvinylpyrrolidone,
hydroxypropyl cellulose, and the like), a lubricant (e.g., talc, magnesium
stearate, polyethylene glycol 6000, and the like) and other additives, and,
30 where necessary, coating the formulated product for the purpose of taste
masking, enteric dissolution or sustained release by a commonly known

method. Coating agents for this purpose include, for example,



Exanples of the "Cl-6 alkyl" include a linear G -6 alkyl (e.g. nethyl,

ethyl, propyl, butyl, pentyl, hexyl and the |like), a branched Cs-6 alkyl
(e.qg., isopropyl, isobutyl, sec-butyl, tert-butyl, isopentyl and the like),
and the |Ilike. 15 Exanples of the "Cl-4 al koxy" include a linear Cl -4 al koxy
(e.g. nethoxy, ethoxy, propoxy, butoxyz7and the like), a branched Ca-4

al koxy (e.g., isopropoxy, isobutoxy, sec-butoxy, tert-butoxy, and the

like), and qlﬁ@]m,k}iﬁs%pyﬁﬁamyl%auaiogebetﬂﬁcaﬂu%&%w&wﬂ@éﬂyl 'BALYES,

met hoxycar b

hydroxypropyl cellulose, polyoxyethylene glycol, Tween 80, Prulonic F68,
cellulose acetate phthalate, hydroxypropylmethyl cellulose phthalate,
hydroxymethyl cellulose acetate succinate, Eudragit (produced by Rohm

5 Company, Germany; methacrylic acid/acrylic acid copolymer), dyes (e.g.,
iron oxide, titanium dioxide), and the like. For an enteric preparation,
an intermediate phase may be provided between the enteric phase and
the drug-containing phase for the purpose of separation of the two phases
by a commonly known method.

10 An external preparation can be produced by converting the
compound of the present invention as a solid, semi-solid or liquid
composition by a commonly known method. Such a solid composition is
produced by, for example, powdering the compound of the present
invention as such or in mixture with an excipient (e.g., glycol, mannitol,

15 starch, microcrystalline cellulose, and the like), a thickening agent (e.g.,
natural rubber, cellulose derivative, acrylic acid polymer, and the like)
and other additives. Such a liquid composition is produced by preparing
the compound of the present invention as an oily or aqueous suspension
in almost the same manner as the injection. The semi-solid composition

20 is preferably an aqueous or oily gel, or an ointment. All these
compositions may contain pH regulators (e.g., carbonic acid, phosphoric
acid, citric acid, hydrochloric acid, sodium hydroxide, and the like),
preservatives (e.g., paraoxybenzoic acid esters, chlorobutanol,
benzalkonium chloride, and the like) and other additives.

25 A suppository is produced by preparing the compound of the
present invention as an oily or aqueous solid, semi-solid or liquid
composition by a commonly known method. Useful oily bases for such
compositions include glycerides of higher fatty acids (e.g., cacao fat,
witepsols (produced by Dynamite Nobel Company, Germany) and the

30 like; medium fatty acids (e.g., MIGLIOL, produced by Dynamite Nobel
Company, Germany); and vegetable oils (e.g., sesame oil, soybean oil,

cottonseed oil, and the like). Aqueous bases include, for example,



20 et hoxycar bonyl , propoxycar bonyl , i sopropoxycar bonyl , but oxycar bonyl ,

“i sobut oxycar bonyl , sec-butoxycarbonyl, tert-butoxycarbonyl, and the |iKke.

Exanpl es of the "di-Cl-4 al kyl -carbanoyl” include dinethylcarbanoyl,
di et hyl car banoyl , di propyl carbamoyl, di izﬁpr opy!l car banoyl ,
" N-et hyl - N-net hyl car banoyl, and the |ike. Exanpl es of the "5- to

7- menber ed nitr.ogen-cont g;qr’}iqr;gngget er.ocyc ncl ude pyrrolidin-1-yl,

I c.graup” |
pyrrol i di n- 2-Belyethylene g ,r%xégasmllm% 3Bases for %&‘Eﬂqu&i%?i%-yl ,
i soxazol i di n-:2- i ' i diN= L i | Ai[: e .
i dagol i di n-Bekjde (P ERLARH it Hlobert Reiiathd feffydeivts, viny)
polymers and acrylic acid polymers.

A compound of the formula:
14
(CH,) R

RN 0 OMe
H H N~ C
R"0-N NM
> Tof s N0 V)
F

F
wherein R!! and R13 each is a Ci4 alkyl, R4 is a hydrogen atom or a Ci4

alkoxy and m is an integer of 1 to 4 (hereinafter briefly referred to as
Compound (V)) or a salt thereof also has an excellent GnRH antagonizing
activity, especially a strong antagonistic activity though the compound

10 falls outside the scope of Compound (I).

Examples of the “Ci-4 alkyl” represented by R!1 or R13 include
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, etc.

Examples of the “Ci4 alkoxy” represented by R14 include methoxy,
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy,

15 etc.

As R11, methyl is preferable.

As R13, methyl is preferable.

As R4, a hydrogen atom and methoxy are preferable.
Preferable examples of m are 1 and 2.

20 Preferable examples of Compound (V) are N-(4-(5-((2-
methoxyethyl)methylamino)methyl)-1-(2,6-difluorobenzyl)-1,2,3,4-
tetrahydro-2,4-dioxo-3-(4-methoxyphenyl)thieno[2,3-dlpyrimidin-6-
yDphenyl)-N’-methoxyurea or N-(4-(1-(2,6-difluorobenzyl)-5-
((dimethylamino)methyl)-3-(4-methoxyphenyl)-2,4-dioxo-1,2,3,4-

25 tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyD-N’-methoxyurea and a salt



pyrazolidin-3-yl, pyrazolidin-4-yl, pyrrol- 1-yl, pyrrol-2-yl, pyrrol-3-yl,
30 i mdazol-1-yl, inidazol-2-yl, imdazol-4-yl, pyrazol-1-yl, pyrazol-3-yl,

pyrazol -4-yl, 1,2,3-triazol-1-yl, 1,2, 5 triazol-1-yl, tetrazol-I-yl,
tetrazol-2- yl, tetrazol-5- yI oxazol ¥I oxazol - 4-yl, oxazol -5-yl,
| soxazol -3-yl, 9 isoxazol - i soxazok?5- yl, thiazol-2-yl, thiazol-4-yl,

t hi azol -5-yl, isothiazol-3- yI |soth|azol 4- yI | sot hi azol -5-yl,,
plper|d|nl-;th¢rq0f-per|d|n2 yI piperidinSyI piperidin4y|

%Pgﬂgf: 2 |4 )}i: , p {ﬁa# govauBgr(R@raﬁe é)rgﬁ:rabﬁ' physioldgs a]fy acc\éptable
acid addition salts. Such salts include, for example, salts with inorganic
acids (e.g., hydrochloric acid, hydrobromic acid, nitric acid, sulfuric acid,

5 phosphoric acid), salts with organic acids (e.g., formic acid, acetic acid,
trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid,
citric acid, succinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, etc.), and the like. When
Compound (V) has an acidic group, it may form a physiologically

10 acceptable salt with an inorganic base (e.g., alkali metals and alkaline
earth metals such as sodium, potassium, calcium and magnesium,
ammonia, and the like) or an organic base (e.g., trimethylamine,
triethylamine, pyridine, picoline, ethanolamine, diethanolamine,
triethanolamine, dicyclohexylamine, N,N’-dibenzylethylenediamine, and
15 the like).

Compound (V) can be produced by the method described in JP-A-9-
169768 (WO 96/24597) and JP-A-2001-278884 (WO 00/56739) and its
analogous method.

Compound (V) may be a hydrate or a non-hydrate. The hydrate is

20 exemplified by monohydrate, sesquihydrate and dihydrate.

Compound (V) can be used as a prodrug. The prodrug means a
compound which is converted to Compound (V) by a reaction due to an
enzyme, an gastric acid, or the like under physiological conditions in the
living body, that is, a compound which is converted to Compound (V) with

25 oxidation, reduction, hydrolysis, or the like according to an enzyme, or a
compound which is converted to Compound (V) with gastric acid, etc.
The prodrug for Compound (V) may for example be a compound obtained
by subjecting an amino group in Compound (V) to an acylation,
alkylation or phosphorylation (e.g., a compound obtained by subjecting an

30 amino group in Compound (V) to an eicosanoylation, alanylation,
pentylaminocarbonylation, (5-methyl-2-oxo-1,3-dioxolen-4-
yDmethoxycarbonylation, tetrahydrofuranylation, pyrrolidylmethylation,



5 pyridin-4-yl, pyrazin-2-yl, pyrimdin-2-yl, pyrimdin-4-yl,
"pyrimdin-5-yl, pyridazin-3-yl, pyridadin-4-yl, and the |ike. Anong them

preferable exanples are pyrrolidin-1-yl, pyrrolidin-2-yl, imdazol-I-yl,
i m dazol -2-yl, 1,2, 3-triazol-1-yl, 1,2 54¢riazol-1-yl, tetrazol-I-yl,
“tetrazol -2-yl, pyr|d|n2 yl, pyr|d|n4 : and the 1ike. 10 Exanpl es of the

or opyl -car borVAIEHE %yligﬁpﬁeaﬁ ierﬁ@v?ﬁ%m il ThEarmipoundaeny
sec- butyl - Carﬁ;ér)?i’dducﬁeﬁrﬁ'oxﬁ%)él beﬂ?é‘ﬂrés@ﬁt&ﬁwk@nuéﬂ‘e "hal ogen” |ncI ude

fluorine, chl brom ne an
A prodrug of Compound (V) may also be one which is converted

into Compound (V) under a physiological condition, such as those
> described in “TYAKUHIN no KATHATSU (Development of
Pharmaceuticals)”, Vol.7, Design of Molecules, p.163-198, Published by
HIROKAWA SHOTEN (1990).
Compound (V) may be labeled with an isotope (e.g., 3H, 14C, 35S)
and the like.
10 And the compound represented by the formula:

R'(CH), O >
Rd 74 | N

SNSSC

(CHy) R”

wherein Re is (1) a hydrogen atom, (2) an aryl group which may have 1 to
5 substituent(s) selected from the group consisting of (i) a halogen, Gi) a
nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be

15 esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl, (3)
a cycloalkyl group which may have a substituent or (4) a heterocyclic
group which may have a substituent; RP is a nitrogen-containing
heterocyclic group which may have a substituent; R¢ is an amino group

20 which may have a substituent; Rdis an aryl group which may have a
substituent; p is an integer of 0 to 3; and q is an integer of 0 to 3
(hereinafter as abbreviated as Compound (A)) or a salt thereof, which
contains a part of the Compound (I) of the present invention, has an
excellent GnRH antagonizing activity, especially strong antagonistic

25 activity similar to Compound (I).

The definitions of the substituents of Compound (A) are shown

below.



Exanpl es of the "nono-Cl-4 al kyl - carbonyl am no" include 15

- met hyl car bonyl am no, et hyl carbonyl am no, propyl carbonyl am no,

i sopropyl car bonyl am no, butyl carbonyl am no, i sobutyl carbonyl am no,

sec- butyl carbonyl am no, tert-butyl carbonyl am no, and the |ike. Exanples of
“the "Cs-a cycloal kyl" include cycl opropyB8l cycl obutyl, cyclopentyl,

cycl ohexyl, cycl oheptyl, cyclooctyl, and the like. 20 The "C -4 al koxy-Cl4

al kyl " include negxanysIes B aryl” of RirhD g¥QiWhick ni®y} Ravyatta)s .
1- met hoxypropyl, 2-methoxypropyl, 3- nethoxypropyl, 1-methoxybutyl,
2- met hoxybut yubsﬁtuwttfséﬁyl\;mtgtf %rom the group consisting of (i) a halogen, (1%/) a
nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be
esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
S alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl”
represented by Re are Cs-14 aryl such as phenyl, 1-naphthyl, 2-naphthyl,
anthryl, phenanthryl, acenaphthylenyl, and the like.
Examples of “halogen” of “aryl group which may have 1 to 5
substituent(s) selected from the group consisting of (i) a halogen, (i) a
10 nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be
esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl”
represented by R® are fluorine, chlorine, bromine and iodine.
Examples of “carboxyl group which may be esterified or amidated”
15 of “aryl group which may have 1 to 5 substituent(s) selected from the
group consisting of (1) a halogen, (ii) a nitro, (iil) a cyano, (iv) an amino,
(v) a carboxyl group which may be esterified or amidated, (vi) an
alkylenedioxy, (vii) an alkyl, (viii) an alkoxy, (ix) an alkylthio, (x) an
alkylsulfinyl and (xi) an alkylsulfonyl” represented by Re are carboxyl, a
20 Ci6 alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,
sec-butoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl,
hexyloxycarbonyl, and the like), a Cs¢ cycloalkyloxy-carbonyl (e.g.,
cyclopropyloxycarbonyl, cyclobutyloxycarbonyl, cyclopentyloxycarbonyl,
25 cyclohexyloxycarbonyl, and the like), a Cs-14 aryloxy-carbonyl (e.g.,
phenoxycarbonyl, 1-naphthyloxycarbonyl, 2-naphthyloxycarbonyl,
anthryloxycarbonyl, phenanthryloxycarbonyl,
acenaphthylenyloxycarbonyl, and the like), a C7-10 aralkyloxy-carbonyl
(e.g., benzyloxycarbonyl, and the like), carbamoyl, a N-mono-C alkyl-
30 carbamoyl (e.g., methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl,
isopropylcarbamoyl, butylcarbamoyl, isobutylcarbamoyl, sec-

butylcarbamoyl, tert-butylcarbamoyl, pentylcarbamoyl, hexylcarbamoyl,



met hoxybutyl , 1-nethoxy-1-nethylethyl, 2-nethoxy-1-nethylethyl, 1-

- met hoxy- 1- net hyl propyl, 2-nethoxy-1-nethyl propyl, 3-nethoxy-1 25

met hyl propyl, 1-(methoxynet hyupropyl, 1-nethoxy-2-nmnethyl propyl, 2-

met hoxy- 2- met hyl propyl, 3-nethoxy-2-net hyl propyl, 2-nethoxy-1, 1-

“di met hyl et hyl , ethoxynethyl, 2-ethoxyetlyd, 3-ethoxypropyl, 4- ethoxybutyl,
and the |ike. Exanples of the "nono-GC 4 al kyl -carbanoyl -Cl .4 al kyl" include

T e e S
cyclopropylcarbamoyl, cyclobutylcarbamoyl, cyclopentylcarbamoyl,
cyclohexylcarbamoyl, and the like), a N-mono-Cs-14 aryl-carbamoyl (e.g.,
phenylcarbamoyl, 1-naphthylcarbamoyl, 2-naphthylcarbamoyl,

5 anthrylcarbamoyl, phenanthryloxycarbamoyl,
acenaphthylenyloxycarbamoyl, and the like), N-mono-Cr-10 aralkyl-
carbamoyl (e.g., benzylcarbamoy], and the like), and the like.

Examples of “alkylenedioxy” of “aryl group which may have 1 to 5
substituent(s) selected from the group consisting of (i) a halogen, Gi) a
10 nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be
esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl”
represented by Re are a C1¢ alkylenedioxy (e.g., -OCHz0-, -O(CH2):0-, -
O(CH2)s0-, -O(CH240-, -O(CH2):0-, -O(CH2s0-).

15 Examples of “alkyl” of “aryl group which may have 1to 5
substituent(s) selected from the group consisting of () a halogen, Gi) a
nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be
esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl”

20 represented by Re are a C1 alkyl (e.g., methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, and the like), and the
like.

Examples of “alkoxy” of “aryl group which may have 1 to 5
substituent(s) selected from the group consisting of (i) a halogen, Gi) a

25 nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be
esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl”
represented by Re are a Ci6 alkoxy (e.g., methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy,

30 hexyloxy, and the like), and the like.

Examples of “alkylthio” of “aryl group which may have 1to 5
substituent(s) selected from the group consisting of (i) a halogen, (i) a



Exanpl es of the "nono-Cl-4 al kyl -car banoyl - C14 al koxy" include 10

- met hyl am nocar bonyl net hoxy, et hyl am nocar bonyl net hoxy, 2-

met hyl am nocar bonyl et hoxy, 2et hyl am nocarbonyl et hoxy, and the |ike. Exanples
of the "Co-io aryI " include phenyl, 1- nap| t hyl, 2- napht hyl, and the like. 5
" Exanpl es of the "N-Cl4 al kyl-N-Cl1-4 al kyl*sul fonyl am no" include N

met hyl - N- net hyl sul f Qnyl am no N-et hyl - t hyl sul fonyl am no, N-
et hyl sul fony|mnonén§ R}g;mamngy lgrpuprwhich may hene

esterified or am.ldated, (v1) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl”
represented by Re are a Cisalkylthio (e.g., methylthio, ethylthio,

5 propylthio, isopropylthio, butylthio, isobutylthio, sec-butylthio, tert-
butylthio, pentylthio, hexylthio, and the like), and the like.

Examples of “alkylsulfinyl” of “aryl group which may have 1to 5
substituent(s) selected from the group consisting of (i) a halogen, Gi) a
nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be

10 esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl”
represented by Re are a C1s alkylsulfinyl (e.g., methylsulfinyl,
ethylsulfinyl, propylsulfinyl, isopropylsulfinyl, butylsulfinyl,
isobutylsulfinyl, sec-butylsulfinyl, tert-butylsulfinyl, pentylsulfinyl,

15 hexylsulfinyl, and the like), and the like.

Examples of “alkylsulfonyl” of “aryl group which may have 1 to 5
substituent(s) selected from the group consisting of (i) a halogen, (i) a
nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be
esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an

20 alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl”
represented by Re are a C1s alkylsulfonyl (e.g., methylsulfonyl,
ethylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl,
isobutylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl, pentylsulfonyl,
hexylsulfonyl, and the like), and the like.

25 Examples of “cycloalkyl group” of “cycloalkyl group which may
have a substituent” represented by Re are a Cs:scycloalkyl (e.g.,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the like), and the
like.

Examples of “heterocyclic group” of “heterocyclic group which may

30 have a substituent” represented by R= are (1) a 5-membered cyclic group
which contains 1 to 4 heteroatom(s) selected from an oxygen atom, a

sulfur atom, a nitrogen atom and the like in addition to a carbon atom



| i ke. Exanples of the "hydroxy-Cl-4 al kyl" include hydroxynethyl, 1- 10
“hydroxyet hyl, 2-hydroxyethyl, 1-hydroxypropyl, 2-hydroxypropyl, 3-
hydr oxypr opyl, 1-hydroxybutyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-
hydr oxybutyl , 1-hydroxy- 1-net hyl et hyl, 9? dr oxy-1- net hyl et hyl, 1-
" hydr oxy- 1- net hyl propyl , 2-hydroxy-1- neth ‘%ropyl 3- hydroxy | - met hyl propyl,
1- (hydr oxynmet hyl ) ropyl 1- hydr oxy- 2 net hyl pr o
hydr oxy- 2- met 8- b:yanyle ﬁ;llﬁfbﬂy ﬁgyb;;'gpyrrgbflyarmdyl’ﬁ

di met hyl et hy| ox azgfiylt Ii'%x gﬁfl 5- oxazolyl 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-
pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-imidazolyl, 4-imidazolyl, 5-
imidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4-

5 isothiazolyl, 5-isothiazolyl, 3-(1,2,4-oxadiazolyl), 5-(1,2,4-oxadiazolyl),
1,3,4-oxadiazolyl, 3-(1,2,4-thiadiazolyl), 5-(1,2,4-thiadiazolyD), 1,3,4-
thiadiazolyl, 4-(1,2,3-thiadiazolyl), 5-(1,2,3-thiadiazolyl), 1,2,5-
thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1H-tetrazolyl, 2H-tetrazolyl,
oxoimidazinyl, dioxotriazinyl, pyrrolidinyl, and the like), (2) a 6-

10 membered cyclic group which contains 1 to 4 heteroatom(s) selected from
an oxygen atom, a sulfur atom, a nitrogen atom and the like in addition
to a carbon atom (e.g., 2-pyridyl, 3-pyridyl, 4-pyridyl, N-oxido-2-pyridyl,
N-oxido-3-pyridyl, N-oxido-4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl, N-oxido-2-pyrimidinyl, N-oxido-4-pyrimidinyl, N-oxido-5-

15 pyrimidinyl, 2-thiomorpholinyl, 3-thiomorpholinyl, 2-morpholinyl, 3-
morpholinyl, piperidinyl, pyranyl, thiopyranyl, 1,4-oxazinyl, 1,4-
thiazinyl, 1,3-thiazinyl, 2-piperazinyl, 3-piperazinyl, triazinyl,
oxotriazinyl, 3-pyridazinyl, 4-pyridazinyl, pyrazinyl, N-oxido-3-
pyridazinyl, N-oxido-4-pyridazinyl, and the like), and (3) a bicyclic or

20 tricyclic condensed cyclic group which contains 1 to 4 heteroatom(s)
selected from an oxygen atom, a sulfur atom, a nitrogen atom and the like
in addition to a carbon atom (e.g., benzofuryl, benzothiazolyl,
benzoxazolyl, tetrazolol1,5-b]pyridazinyl, triazolol4,5-blpyridazinyl,
benzoimidazolyl, quinolyl, isoquinolyl, cinnolinyl, phthalazinyl,

25 quinazolinyl, quinoxalinyl, indolizinyl, quinolizinyl, 1,8-naphthylidinyl,
purinyl, pteridinyl, dibenzofuranyl, carbazolyl, acridinyl,
phenanthrydinyl, chromanyl, benzoxazinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, and the like).

Examples of “substituent” of “cycloalkyl group which may have a

30 substituent” and “heterocyclic group which may have a substituent”
represented by Re are (i) a Ci1¢ alkyl (e.g., methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, and the like), (i) a Cz¢



Exanpl es of the "nono-Cl.4 al kyl -carbanmoyl " include nethylcarbanoyl,

* etyl carbanmoyl, propyl carbanoyl, isopropyl carbanoyl, butyl carbanoyl,

i sobut yl car banoyl, sec-butyl carbanoyl, tert 2 0 . butyl carbanoyl, and the
| i ke. Exanples of the TI-4 aIkyIsquonyI ncl ude net hyl sul fonyl ,
“ethyl sul fonyl, propylsulfonyl, |sopropyI§ﬂ%fonyl butylsulfonyl

| SOblrJr;[e%/L;S/i“ fg&i@p@&c&futyl s;hygb]'ygutt ert é}lf I fo ngﬁzg | ke. As

preferable. alkynyl (e.g., ethynyl, propargyl, 2- butynyl, 5- hexynyl, and the like), (iv)
a Csscycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
the like), (v) a Ce14 aryl (e.g., phenyl, 1-naphthyl, 2-naphthyl, and the

5 like), (vi) a Cr14aralkyl (e.g., benzyl, phenethyl, and the like), (vii) a
nitro, (viii) a hydroxy, (ix) a mercapto, (x) a cyano, (xi) a carbamoyl, (xii) a
carboxyl, (xiii) a C1 alkoxy-carbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl,

10 pentyloxycarbonyl, hexyloxycarbonyl, and the like), (xiv) a sulfo, (xv) a
halogen (e.g., fluorine, chlorine, bromine and iodine), (xvi) a C1¢ alkoxy
(e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy,
tert-butoxy, pentyloxy, hexyloxy, and the like), which may have a Ci6
alkoxy (e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-

15 butoxy, tert-butoxy, pentyloxy, hexyloxy, and the like), (xvii) a Ce-10
aryloxy (e.g., phenoxy, 1-naphthyloxy, 2-naphthyloxy, and the like),
(xviii) a C1¢ alkylthio (e.g., methylthio, ethylthio, propylthio,
isopropylthio, butylthio, isobutylthio, sec-butylthio, tert-butylthio,
pentylthio, hexylthio, and the like), (xix) a Ce-10 arylthio (e.g., phenylthio,

20 1-naphthylthio, 2-naphthylthio, and the like), (xx) a C16 alkylsulfinyl
(e.g., methylsulfinyl, ethylsulfinyl, propylsulfinyl, isopropylsulfinyl,
butylsulfinyl, isobutylsulfinyl, sec-butylsulfinyl, tert-butylsulfinyl,
pentylsulfinyl, hexylsulfinyl, and the like), (xxi) a Cs-10 arylsulfinyl (e.g.,
phenylsulfinyl, 1-naphthylsulfinyl, 2-naphthylsulfinyl, and the like),

25 (xxii) a C16 alkylsulfonyl (e.g., methylsulfonyl, ethylsulfonyl,
propylsulfonyl, isopropylsulfonyl, butylsulfonyl, isobutylsulfonyl, sec-
butylsulfonyl, tert-butylsulfonyl, pentylsulfonyl, hexylsulfonyl, and the
like), (xxiii) a Ce-10 arylsulfinyl (e.g., phenylsulfonyl, 1-naphthylsulfonyl,
2-naphthylsulfonyl, and the like), (xxiv) an amino, (xxv) a C1s acylamino,

30 (e.g., formylamino, acetylamino, propionylamino, butyrylamino,
isobutyrylamino, valerylamino, and the like), (xxvi) a mono-Ci

alkylamino (e.g., methylamino, ethylamino, propylamino,



As R2, 5- to 7-nenbered nitrogen-containing heterocyclic group which may
“have a substituent selected fromthe group consisting of (1) a halogen, (2)
a hydroxy group, (3) a C-4 alkyl and (4) a C4 alkoxy is preferable. Anmong
them pyridyl (pyridin-2-yl, pyridin-3-ylygzpyridin-4 30 yl)which may have a
"substituent selected from the group consi Stl ng of (1) a hal ogen, (2) a

Sepect al y. - cisebipolentne Byslaniio and e fkek JeBila o 0/ ABIAR: hy1 *and
ethyl are prefees aiifietHyIRRTh dikthyTahiivb, dfropylamino, dnsopropylammo,
dibutylamino, and the like), (xxviii) a Css cycloalkylamino (e.g.,
cyclopropylamino, cyclobutylamino, cyclopentylamino, cyclohexylamino,
5 and the like), (xxix) a Ce-10 arylamino (e.g., anilino, 1-naphthylamino, 2-
naphthylamino, and the like), (xxx) a C1sacyl (e.g., formyl, acetyl,
propionyl, butyryl, isobutyryl, valeryl, and the like), (xxxi) a Ce-10
arylcarbonyl (e.g., benzoyl, 1-naphthylcarbonyl, 2-naphthylcarbonyl, and
the like), (xxxii) a C1-4 alkylenedioxy (e.g., -OCH20-, -O(CH2):0-, -

10 O(CH2)30- and -O(CH2)40-), (xxxiii) a 5- or 6-membered heterocyclic
group which contains 1 to 4 heteroatom(s) selected from an oxygen atom,
a sulfur atom, a nitrogen atom and the like in addition to a carbon atom
(e.g., 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-
oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-

15 pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-imidazolyl, 4-imidazolyl, 5-
imidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4-
isothiazolyl, 5-isothiazolyl, 3-(1,2,4-oxadiazolyD), 5-(1,2,4-oxadiazolyl),
1,3,4-oxadiazolyl, 3-(1,2,4-thiadiazolyD), 5-(1,2,4-thiadiazolyl), 1,3,4-
thiadiazolyl, 4-(1,2,3-thiadiazolyD), 5-(1,2,3-thiadiazolyl), 1,2,5

20 thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1H-tetrazolyl, 2H-tetrazolyl,
oxoimidazinyl, dioxotriazinyl, pyrrolidinyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-thiomorpholinyl, 3-
thiomorpholinyl, 2-morpholinyl, 3-morpholinyl, piperidinyl, pyranyl,
thiopyranyl, 1,4-oxazinyl, 1,4-thiazinyl, 1,3-thiazinyl, 2-piperazinyl, 3-

25 piperazinyl, triazinyl, oxotriazinyl, 3-pyridazinyl, 4-pyridazinyl,
pyrazinyl, and the like), (xxxiv) oxo, (xxxv) thioxo, and the like. The
number of substituent is 1 to 6, preferably 1 to 3, and the substitution
position may be any place on which the substitution is possible.

Examples of “nitrogen-containing heterocyclic group” of “nitrogen-

30 containing heterocyclic group which may have a substituent” represented
by RP are a 5- to 7-membered nitrogen-containing heterocyclic group (e.g.,
pyrrolidin-1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, oxazolidin-3-yl,



preferable. As Its, a C -4 alkoxy is preferable. Especially, nethoxy and

- ethoxy are preferable. 5 As n, 1 or 2 is preferable. Especially, 2 is
preferable. Preferable exanples of the conbination of R3, R4 and n, includes
the case that R3 is nethyl, R4 is a hydrogen atomand n is 1. Preferable

- exanpl es of Conpound (I) include N—(4 (1-12, 6-

di f1 uorobenzyl).-5-(((2- nethox%sth eé]mathyl anlno)nethyl -dIOXO 3- 10

)
(2- pyri di nyl ) thiagolzdi -3l r R U} ngtbdw 18“&‘?% )Y N -
imidazolidin-2-yl, imidazolidin-4-yl, pyrazolidin-2-yl, pyrazolidin-3-yl,

pyrazolidin-4-yl, pyrrol-1-yl, pyrrol-2-yl, pyrrol-3-yl, imidazol-1-yl,
imidazol-2-yl, imidazol-4-yl, pyrazol-1-yl, pyrazol-3-yl, pyrazol-4-yl, 1,2,3-

5 triazol-1-yl, 1,2,5-triazol-1-yl, tetrazol-1-yl, tetrazol-2-yl, tetrazol-5-yl,
oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-
5-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl,
isothiazol-5-yl, piperidin-1-yl, piperidin-2-yl, piperidin-3-yl, piperidin-4-
yl, piperazin-1-yl, piperazin-2-yl, morpholin-2-yl, morpholin-3-yl,

10 morpholin-4-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrazin-2-yl,
pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-yl, pyridazin-3-yl, pyridazin-
4-yl, 1,2,3-triazin-4-yl, 1,2,3-triazin-5-yl, 1,2,4-triazin-3-yl, 1,2,4-triazin-
5-yl, 1,2,4-triazin-6-yl, 1,3,5-triazin-2-yl, 1,2,3,4-tetrazin-5-yl, 1,2,3,5-
tetrazin-4-yl, azepan-1-yl, azepan-2-yl, 1,2-diazepan-3-yl, 1,2-diazepan-4-

15 yl, 1,2-diazepan-5-yl, 1,3-diazepan-2-yl, 1,3-diazepan-4-yl, 1,3-diazepan-
5-yl, 1,4-diazepan-2-yl, 1,4-diazepan-3-yl, 1,4-diazepan-5-yl, 1,2,3-
triazepan-4-yl, 1,2,3-triazepan-5-yl, 1,2,4-triazepan-3-yl, 1,2,4-triazepan-
5-yl, and the like), and the like.

Examples of “substituent” of “nitrogen-containing heterocyclic

20 group which may have a substituent” represented by R® are same number
and same kind as “substituent” of “cycloalkyl group which may have a
substituent” and “heterocyclic group which may have a substituent”
represented by Ra.

Example of “amino group which may have a substituent”

25 represented by Re is a group of the formula: -NR*Rf wherein Re is (1) a
hydrogen atom, (2) a Cisalkyl which may have a substituent, (3) a Cs+
cycloalkyl which may have a substituent, (4) a Ce-14 aryl which may have
a substituent, (5) a Cr-20 aralkyl which may have a substituent, (6) a
carbamoyl which may have a substituent or (7) a heterocyclic group; and

30 Rfis a hydrogen atom or a Cis alkyl whish may have a substituent.

Examples of “C16 alkyl” of “C16 alkyl which may have a
substituent” represented by Re and Rf are methyl, ethyl, propyl, isopropyl,
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substituent” represented by Re and Rf are (1) a 01 s alkyl (e.g., methyl,

ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,

5 hexyl, and the like), (2) a Cz¢ alkenyl (e.g., vinyl, 1-methylvinyl, 1-
propenyl, allyl, and the like), (3) a Czs alkynyl (e.g., ethynyl, 1-propynyl,
propargyl and the like), (4) a Cs«cycloalkyl (e.g., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, and the like), (5) a Cs-7cycloalkenyl (e.g.,
cyclopentenyl, cyclohexenyl, and the like), (6) a C711 aralkyl (e.g., benzyl,

10 a-methylbenzyl, phenethyl, and the like), (7) a Cs-14 aryl (e.g., phenyl,
naphthyl, and the like), (8) a C1¢ alkoxy (e.g., methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, and the like), (9) a
Ce-14 aryloxy (e.g., phenoxy, 1-naphthoxy, 2-naphthoxy, and the like), (10)
a C1¢ alkanoyl (e.g., formyl, acetyl, propionyl, butyryl, isobutyryl, and the

15 like), (11) a Ce-14 aryl-carbonyl (e.g., benzoyl, 1-naphthylcarbonyl, 2-
naphthylcarbonyl, and the like), (12) a C1¢ alkanoyloxy (e.g., formyloxy,
acetoxy, propionyloxy, butyryloxy, isobutyryloxy, and the like), (13) a Ce-14
aryl-carbonyloxy (e.g., benzoyloxy, 1-naphthylcarbonyloxy, 2-
naphthylcarbonyloxy, and the like), (14) a carboxy, (15) a C1 alkoxy-

20 carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, tert-
butoxycarbonyl, and the like), (16) a carbamoyl, (17) a N-mono-Ci1-4
alkylcarbamoyl (e.g., N-methylcarbamoyl, N-ethylcarbamoyl, N-
propylcarbamoyl, N-isopropylcarbamoyl, N-butylcarbamoyl, and the like),

25 (18) a N,N-di-C1.4 alkylcarbamoyl (e.g., N,N-dimethylcarbamoyl, N,N-
diethylcarbamoyl, N,N-dipropylcarbamoyl, N,N-dibutylcarbamoyl, and
the like), (19) a cyclic aminocarbonyl (e.g., 1-aziridinylcarbonyl, 1-
azetidinylcarbonyl, 1-pyrrolidinylcarbonyl, 1-piperidinylcarbonyl, N-
methylpiperazinylcarbonyl, morpholinocarbonyl, and the like), (20) a

30 halogen (e.g., fluorine, chlorine, bromine, iodine), (21) a Cy4 alkyl
substituted by 1 to 3 halogen(s) (e.g., chloromethyl, dichloromethyl,
trifluoromethyl, trifluoroethyl, and the like), (22) an oxo, (23) an amidino,



20 acid addition salts. Such salts include, for exanple, salts with
“inorganic acids (e.g., hydrochloric acid, hydrobromc acid, nitric acid,
sul furic acid, phosphoric acid, etc.), salts with organic acids (e.g.,
formc acid, acetic acid, trifluoroacetif acid, fumaric acid, oxalic acid,
“tartaric acid, maleic acid, citric aC|d %u00|n|c acid, malic acid,
nethanesulfonéf acid, 25 b nzenesulf c acid, p- toluenesulfonlc aC|d

etc.), and th@4)apdmipge 25)@IHBBURE, &manOa@rdJQ gabiupamin ofeg-be forned

motal & and o RaphiRmie SASTREER hByladid PRt ARNS MW RS, 7

nmagnesi um  etijgobhutylamino, sec-butylamino, tert-butylamino, pentylamino,
hexylamino, dimethylamino, diethylamino, dipropylamino, and the like),
5 (27) a 3- to 6-membered cyclic amino which may contain 1 to 3
heteroatom(s) selected from an oxygen atom, a sulfur atom, a nitrogen
atom, and the like in addition to carbon atom (e.g., aziridinyl, azetidinyl,
pyrrolidinyl, pyrrolinyl, pyrrolyl, imidazolyl, pyrazolyl, imidazolidinyl,
piperidino, morpholino, dihydropyridyl, pyridyl, N-methylpiperazinyl, N-

10 ethylpiperazinyl, and the like), (28) a C1s alkanoylamino (e.g.,
formylamino, acetylamino, trifluoroacetylamino, propionylamino,
butyrylamino, isobutyrylamino, and the like), (29) a benzamido, (30) -
carbamoylamino, (31) a (N-Ci.4 alkylcarbamoyl)amino (e.g., (N-
methylcarbamoyl)amino, (N-ethylcarbamoyl)amino, (N-

15 propylcarbamoyl)amino, (N-isopropylcarbamoyl)amino, (N-
butylcarbamoyl)amino, and the like), (32) a (N,N-di-C1-4
alkylcarbamoyl)amino (e.g., (N,N-dimethylcarbamoyl)amino, (N,N-
diethylcarbamoyl)amino, (N,N-dipropylcarbamoyl)amino, (N,N-
dibutylcarbamoyl)amino, and the like), (33) a C1¢ alkylenedioxy (e.g., -

20 OCH:0-, -O(CH2):0-, -O(CH2):0-, -O(CH2):0-, -O(CH2):0-, -O(CH2):0),
(34) a dihydroboryl, (35) a hydroxy, (36) an epoxy, (37) a nitro, (38) a
cyano, (39) a mercapto, (40) a sulfo, (41) a sulfino, (42) a phosphono, (43)
a sulfamoyl, (44) a N-C1¢ alkylsulfamoyl (e.g., N-methylsulfamoyl, N-
ethylsulfamoyl, N-propylsulfamoyl, N-isopropylsulfamoyl, N-

25 butylsulfamoyl, and the like), (45) a N,N-di-C1 alkylsulfamoyl (e.g., N,N-
dimethylsulfamoyl, N,N-diethylsulfamoyl, N,N-dipropylsulfamoyl, N,N-
dibutylsulfamoyl, and the like), (46) a C1 alkylthio (e.g., methylthio,
ethylthio, propylthio, isopropylthio, butylthio, sec-butylthio, tert-
butylthio, and the like), (47) a phenylthio, (48) a C1¢ alkylsulfinyl (e.g.,

30 methylsulfinyl, ethylsulfinyl, propylsulfinyl, butylsulfinyl, and the like),
(49) a phenylsulfinyl, (50) a C1¢ alkylsulfonyl (e.g., methylsulfonyl,
ethylsulfonyl, propylsulfonyl, butylsulfonyl, and the like), (51) a



ammoni a, and the |like) or an organic base (e.g., trinethylamne, 30
‘triethylam ne, pyridine, picoline, ethanolam ne, diethanol am ne,

tri et hanol am ne, dicycl ohexyl am ne, N, N -di benzyl et hyl enedi am ne, and
like). 12 For exanple, Conpound (1) can be produced according to the
foll ow ng production nethods. Conpounds 0 ustrated in the fol | ow ng

reaction schenes include their salts. Exanples of the salts include the

same salts aphenylsdfanylpanddhpdiked (The numberof spbatituentis-Ig 6,

10

15

20

25
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preferably 1 to 3, and the substitution position may be any place on
which the substitution is possible.

Examples of “Cs-s cycloalkyl” of “Cs cycloalkyl which may have a
substituent” represented by Re are cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, and the like.

Examples of the substituent of “Cs-s cycloalkyl which may have a
substituent” represented by Re are the same as the substituent of “Ci¢
alkyl which may have a substituent” represented by Re and Rf above.
The number of substituents is 1 to 6, preferably 1 to 3, and the
substitution position may be any place on which the substitution is
possible.

Examples of Cs-14 aryl of “Ce-14 aryl which may have a substituent”
represented by Re are phenyl, naphthyl, anthracenyl, and the like.

Examples of the substituent of “Ce-14 aryl which may have a
substituent” are the same as the substituent of “Ci¢ alkyl which may
have a substituent” represented by Re and Rf above except for oxo and
epoxy. The number of substituents is 1 to 6, preferably 1 to 3, and the
substitution position may be any place on which the substitution is
possible.

Examples of C720 aralkyl of “C7-20 aralkyl which may have a
substituent” represented by Re are benzyl, phenethyl, phenylpropyl,
benzhydoryl, trityl and the like.

Examples of the substituent of “C7-20 aralkyl which may have a
substituent” are the same as the substituent of “Ci-s alkyl which may
have a substituent” represented by Re and Rf above. The number of
substituent is 1 to 6, preferably 1 to 3, and the substitution position may
be any place on which the substitution is possible.

Examples of the substituent of “carbamoyl which may have a
substituent” represented by Re are (1) a C1¢ alkyl which may have a
substituent, (2) a Csscycloalkyl which may have a substituent, (3) a Cs-14
aryl which may have a substituent, (4) a C7-20 aralkyl which may have a

t he



Sillustrated in the follow ng reaction schenes may be forned into the
- acceptabl e salts depending on the reaction conditions. (Production Method 1)
RNOO9 () "RA 2 RANO RO-NXN/-\' SNO R4-(CH2)"-L RO-NNNRO SNO F
FF
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substituent, (5) a hydroxy, (6) a Ci¢alkoxy which may have a substituent,
(7) a C1¢ alkoxy-carbonyl which may have a substituent, and the like.
The number of the substituent may be 1 or 2.
Examples of “C1-s alkyl which may have a substituent” as a
5 substituent of “carbamoyl which may have a substituent” represented by
Re are the same as “C16 alkyl which may have a substituent” represented
by Re and Rf above.
Examples of “Cs-¢ cycloalkyl which may have a substituent”, “Ce-14
aryl which may have a substituent” and “Cr20 aralkyl which may have a
10 substituent” as a substituent of “carbamoyl which may have a
substituent” represented by Re are the same as “Cs« cycloalkyl which may
have a substituent”, “Cs-14 aryl which may have a substituent” and “Cr-20
aralkyl which may have a substituent” represented by Re above.
Examples of the C1. alkoxy of “C1¢ alkoxy which may have a
15 substituent” as a substituent of “carbamoyl which may have a
substituent” represented by Re are methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, hexyloxy, and the
like. Examples of the substituent of “Ci.s alkoxy which may have a
substituent” are the same as the substituent of “Ci¢ alkyl which may
20 have a substituent” represented by Re above. The number of
substituents is 1 to 6, preferably 1 to 3, and the substitution position may
be any place on which the substitution is possible.
Example of “C1-6 alkoxy-carbonyl which may have a substituent” as
a substituent of “carbamoyl which may have a substituent” represented
25 by Reis a group comprising combining “Ci.s alkoxy which may have a
substituent” as a substituent of “carbamoyl which may have a
substituent” represented by Re above with carbonyl.
Examples of “heterocyclic group” represented by Re are (1) a 5-
membered cyclic group containing 1 to 4 heteroatom(s) selected from an
30 oxygen atom, a sulfur atom, a nitrogen atom, and the like in addition to
carbon atom (e.g., 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyrrolyl, 3-
pyrrolyl, 2-oxazolyl, 4-oxazolyl, 5-o0xazolyl, 2-thiazolyl, 4-thiazolyl, 5-



(I 1) (1) Inthe above fornmula, L is a |eaving group, and other synbols are
"10 the sane as defined above. Exanples of "leaving group” represented by L
are a halogen atom Cl -4 al kyl sul fonyl oxy whi ch nay have a hal ogen at om
_and the like. Exanples of "Cl-4 alkylsulfonyloxy which may have a hal ogen
atom' are nethanesul fonyl oxy, ethanesul f4@nyl oxy,

trifluoronmethanesul f onyl oxy 15 and the Iike. Conpound (ll) can_be produced
in any per sethiazalil, Bapyrazolylod-pyrazolyl, 5-pyrazolyl, 2-imidazolyl, 4-imidazolyl,

5-imidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4-
isothiazolyl, 5-isothiazolyl, 3-(1,2,4-oxadiazolyD), 5-(1,2,4-oxadiazolyl),
1,3,4-oxadiazolyl, 3-(1,2,4-thiadiazolyl), 5-(1,2,4-thiadiazolyl), 1,3,4-

5  thiadiazolyl, 4-(1,2,3-thiadiazoly)), 5-(1,2,3-thiadiazolyl), 1,2,5-
thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1H-tetrazolyl, 2H-tetrazolyl,
oxoimidazinyl, dioxotriazinyl, pyrrolidinyl, and the like), (2) a 6-
membered cyclic group containing 1 to 4 heteroatom(s) selected from an
oxygen atom, a sulfur atom, a nitrogen atom, and the like in addition to

10 carbon atom (e.g., 2-pyridyl, 3-pyridyl, 4-pyridyl, N-oxido-2-pyridyl, N-
oxido-3-pyridyl, N-oxido-4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl, N-oxido-2-pyrimidinyl, N-oxido-4-pyrimidinyl, N-oxido-5-
pyrimidinyl, 2-thiomorpholinyl, 3-thiomorpholinyl, 2-morpholinyl, 3-
morpholinyl, piperidinyl, pyranyl, thiopyranyl, 1,4-oxazinyl, 1,4-

15 thiazinyl, 1,3-thiazinyl, 2-piperazinyl, 3-piperazinyl, triazinyl,
oxotriazinyl, 3-pyridazinyl, 4-pyridazinyl, pyrazinyl, N-oxido-3-
pyridazinyl, N-oxido-4-pyridazinyl, and the like), and (3) a bicyclic or
tricyclic condensed cyclic group which contains 1 to 4 heteroatom(s)
selected from an oxygen atom, a sulfur atom, a nitrogen atom and the like

20 in addition to a carbon atom (e.g., benzofuryl, benzothiazolyl,
benzoxazolyl, tetrazolo[1,5-blpyridazinyl, triazolo[4,5-blpyridazinyl,
benzoimidazolyl, quinolyl, isoquinolyl, cinnolinyl, phthalazinyl,
quinazolinyl, quinoxalinyl, indolizinyl, quinolizinyl, 1,8-naphthylidinyl,
purinyl, pteridinyl, dibenzofuranyl, carbazolyl, acridinyl,

25 phenanthrydinyl, chromanyl, benzoxazinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, and the like).

Examples of the aryl of “aryl which may have a substituent”
represented by Rd are phenyl, naphthyl, anthracenyl, and the like.
Examples of the substituent of “aryl which may have a

30 substituent” represented by Rd are (1) a Ce14 aryl (e.g., phenyl, naphthyl,
and the like) which may have 1 to 4 substituent(s) selected from the
group consisting of (i) a hydroxy, (ii) an amino, (iii) a mono- or di-C1¢



exanpl e, according to the nethods disclosed in JP-A-2001-278884, WO

00/ 56739 or anal ogous nethods thereto. For exanple, Conpound (1) can be
produced by reacting Conmpound 20 (Il) and a conpound represented by the
formula: R4-(CH2). -L. This reaction is greferably carried out in the

presence of a base. Exanples of "base" ar’ I norgani ¢ bases such as sodi um

carbonate, sodium hydrogen carbonate, pqtassium carbonate, potassium
hydrogen cardkplaminodge. ymeth lasinge ety aminp propydaminedimethylammo,

hydroxide,  ZRefl}iahifo, ddif th&filel @Y €, 2805%y @Y, Adthbiky: oA Ne:
propoxy, butoxy, pentyloxy, hexyloxy, and the like), and (v) a halogen
(e.g., fluorine, chlorine, bromine and iodine), (2) a hydroxy, (3) a carboxy,

5 (4) a nitro, (5) a Cis alkoxy (e.g., methoxy, ethoxy, propoxy, isopropoxy,

butoxy, pentyloxy, hexyloxy, and the like), (6) a C1¢ alkyl-carbonyloxy
(e.g., acetoxy, propionyloxy, butyryloxy, isobutyryloxy, valeryloxy,
isovaleryloxy, pivaloyloxy, pentylcarbonyloxy, hexylcarbonyloxy, and the
like), (7) a Cus alkylthio (e.g., methylthio, ethylthio, propylthio,

10 isopropylthio, butylthio, isobutylthio, sec-butylthio, tert-butylthio,
pentylthio, hexylthio, and the like), (8) a C1¢ alkylsulfinyl (e.g.,
methylsulfinyl, ethylsulfinyl, propylsulfinyl, isopropylsulfinyl,
butylsulfinyl, isobutylsulfinyl, sec-butylsulfinyl, tert-butylsulfinyl,
pentylsulfinyl, hexylsulfinyl, and the like), (9) a C1s alkylsulfonyl (e.g.,

15 methylsulfonyl, ethylsulfonyl, propylsulfonyl, isopropylsulfonyl,
butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl,
pentylsulfonyl, hexylsulfonyl, and the like), (10) a halogen (e.g., fluorine,
chlorine, bromine and iodine), (11) a group of the formula: -NRsRk
wherein Rs is (a) a hydrogen atom, (b) a C16alkyl which may have a

20 substituent, (c) a Cs-cycloalkyl which may have a substituent, (d) a Ce-14
aryl which may have a substituent, (e) a Cr-20 aralkyl which may have a
substituent, (f) a carbamoyl which may have 1 or 2 substituent(s) selected
from the group consisting of (i) a Csscycloalkyl which may have a
substituent, (ii) a Ce-14 aryl which may have a substituent, (iii) a C7-2

25 aralkyl which may have a substituent, (iv) hydroxy, (v) a C1s alkoxy
which may have a substituent and (vi) a C1¢ alkoxy-carbonyl which may
have a substituent, (g) a heterocyclic group; and Rk is a hydrogen atom or
a Ci¢ alkyl which may have a substituent, (12) a 5-membered cyclic group
containing 1 to 4 heteroatom(s) selected from an oxygen atom, a sulfur

30 atom, a nitrogen atom, and the like in addition to carbon atom (e.g., 2-
thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-oxazolyl, 4-
oxazolyl, 5-oxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-pyrazolyl, 4-



di i sopropyl et hyl am ne, pyridine, and the |ike. 13 The anmount of the
“conmpound represented by the fornula: R4 (CHao L in the reaction of Conpound
(I'1) and the conmpound represented by the formula: R4-(CH2). L is about 1 to
about 3 noles per 1 nole of Conpound (11 The anmount of a base is about 1
“to about 3 noles per 1 5 nole of Conpount’ (U). This reaction is usually

carried out in a solvent inertf to the _reacti npl es o solvent" are
an ether (e.@yragpbinymyzazeyl, ?dmégﬂﬂé lyl, 4- 11111332013’1 5 lmldaZOEYL 3
isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4-isothiazolyl, 5-
isothiazolyl, 3-(1,2,4-oxadiazolyl), 5-(1,2,4-oxadiazolyl), 1,3,4-oxadiazolyl,
3-(1,2,4-thiadiazolyl), 5-(1,2,4-thiadiazolyD), 1,3,4-thiadiazolyl, 4-(1,2,3-

5 thiadiazolyl), 5-(1,2,3-thiadiazolyD), 1,2,5-thiadiazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1H-tetrazolyl, 2H-tetrazolyl, oxoimidazinyl, dioxotriazinyl,
pyrrolidinyl, and the like), (13) a 6-membered cyclic group containing 1 to
4 heteroatom(s) selected from an oxygen atom, a sulfur atom, a nitrogen
atom, and the like in addition to carbon atom (e.g., 2-pyridyl, 3-pyridyl, 4-

10 pyridyl, N-oxido-2-pyridyl, N-oxido-3-pyridyl, N-oxido-4-pyridyl, 2- |
pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, N-oxido-2-pyrimidinyl, N-
oxido-4-pyrimidinyl, N-oxido-5-pyrimidinyl, 2-thiomorpholinyl, 3-
thiomorpholinyl, 2-morpholinyl, 3-morpholinyl, piperidinyl, pyranyl,
thiopyranyl, 1,4-oxazinyl, 1,4-thiazinyl, 1,3-thiazinyl, 2-piperazinyl, 3-

15 piperazinyl, triazinyl, oxotriazinyl, 3-pyridazinyl, 4-pyridazinyl,
pyrazinyl, N-oxido-3-pyridazinyl, N-oxido-4-pyridazinyl, and the like),
(14) a bicyclic or tricyclic condensed cyclic group which contains 1 to 4
heteroatom(s) selected from an oxygen atom, a sulfur atom, a nitrogen
atom and the like in addition to a carbon atom (e.g., benzofuryl,

20 benzothiazolyl, benzoxazolyl, tetrazolo[1,5-blpyridazinyl, triazolo[4,5-
blpyridazinyl, benzoimidazolyl, quinolyl, isoquinolyl, cinnolinyl,
phthalazinyl, quinazolinyl, quinoxalinyl, indolizinyl, quinolizinyl, 1,8-
naphthylidinyl, purinyl, pteridinyl, dibenzofuranyl, carbazolyl, acridinyl,
phenanthrydinyl, chromanyl, benzoxazinyl, phenazinyl, phenothiazinyl,

25 phenoxazinyl, and the like), (15) a C1¢ alkoxycarbonyl (e.g.,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-
butoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl, and the like), (16)
a carbamoyl, (17) a N-mono-Ci¢ alkylcarbamoyl (e.g., N-

30 methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N-
isopropylcarbamoyl, and the like), (18) a N,N-di-Ci¢ alkylcarbamoyl (e.g.,
N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl, N,N-dipropylcarbamoyl,



di et hoxyet hane, tetrahydrofuran, and the like), an aromatic hydrocarbon
(e.g., benzene, toluene, and the like), an amde (e.g., 10

di et hyl f or mam de, di net hyl acetam de, and the |ike), a hal ogenated
hydrocarbon (e.g., chloroform dichloronethane, and the |like), and the
*like. The reaction tenperature is usuall¢5about 0.to about 150 C,
preferably about 50 to about 80 C. The reaction tine is usually about 1 15

to about 24 rand the likeh@nek thenliket WThie Bumber of substituent is 1 to 6,
preferably 1 to 3, and the substitution position may be any place on
which the substitution is possible.

The definitions of Re and Rf utilized in the group of the formula:
> -NReR! wherein Re and R? have the same meanings defined above as a
substituent of “aryl which may have a substituent” represented by R¢ are
shown below.
Examples of “C1-6 alkyl which may have a substituent” represented
by Re and Rt are the same as “Ci6 alkyl which may have a substituent”
10 represented by Re and Rf described above.
Examples of “Cs-¢ cycloalkyl which may have a substituent”, “Ce-14
aryl which may have a substituent”, “Cr-20 aralkyl which may have a
substituent” and “heterocyclic group” represented by Re are the same as
“Cs-scycloalkyl which may have a substituent”, “Cs-14 aryl which may have
15 a substituent”, “Cr20 aralkyl which may have a substituent” and
“heterocyclic group” represented by Re described above.
Examples of “Cs- cycloalkyl which may have a substituent”, “Ce-14
aryl which may have a substituent” and “Cr-20 aralkyl which may have a
substituent” of “carbamoyl which may have 1 or 2 substituent(s) selected
20 from the group consisting of (i) a Cs cycloalkyl which may have a
substituent, (ii) a Ce-14 aryl which may have a substituent, Gii) a C7-20
aralkyl which may have a substituent, (iv) a hydroxy, (v) a Ci.¢ alkoxy
which may have a substituent and (vi) a C1 alkoxy-carbonyl which may
have a substituent” represented by Re are the same as “Cs- cycloalkyl
25 which may have a substituent”, “Cs-14 aryl which may have a substituent”
and “Cr-20 aralkyl which may have a substituent” represented by Re
described above.
Examples of “C1¢ alkoxy which may have a substituent” of
“carbamoyl which may have 1 or 2 substituent(s) selected from the group
30 consisting of () a Cs« cycloalkyl which may have a substituent, (i) a Cs-14
aryl which may have a substituent, (iii) a C720 aralkyl which may have a
substituent, (iv) a hydroxy, (v) a C1¢ alkoxy which may have a substituent
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and (vi) a C16 alkoxy-carbonyl which may have a substituent” represented
by Re are methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-
butoxy, tert-butoxy, pentyloxy, hexyloxy, and the like. Examples of the
substituent of said “Ci¢ alkoxy which may have a substituent” are the

5 same as the substituent of “Ci¢ alkyl which may have a substituent”
represented by Re described above. The number of substituents is 1 to 6,
preferably 1 to 3, and the substitution position may be any place on
which the substitution is possible.

Example of “Ci-¢ alkoxy-carbonyl which may have a substituent” of

10 “carbamoyl which may have 1 or 2 substituent(s) selected from the group
consisting of (i) a Csscycloalkyl which may have a substituent, (i) a Ce-14
aryl which may have a substituent, (iii) a Cr-20 aralkyl which may have a
substituent, (iv) a hydroxy, (v) a C1s alkoxy which may have a substituent
and (vi) a C16 alkoxy-carbonyl which may have a substituent” represented

15 by Re is a group comprising combining “Ci- alkoxy which may have a
substituent” as a substituent of “carbamoyl which may have a
substituent” represented by Re above with carbonyl.

Preferable examples of Re are an aryl group which may have 1 to 5
substituent(s) selected from the group consisting of () a halogen, Gi) a

20 nitro, (ii1) a cyano, (iv) an amino, (v) a carboxyl group which may be
esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl.
Among them, a phenyl which is mono- or di- substituted by a halogen,
especially 2,6-difluorophenyl, are preferable.

25 Preferable examples of Rb are pyrrolidin-1-yl, pyrrolidin-2-yl,
imidazol-1-yl, imidazol-2-yl, 1,2,3-triazol-1-yl, 1,2,5-triazol-1-yl, tetrazol-
1-yl, tetrazol-2-yl, pyridin-2-yl, pyridin-4-yl. Among them, pyridin-2-yl
is preferable.

Preferable example of Re is a group represented by the formula: -

30 NReRf wherein Re'is (1) a C1¢ alkyl which may have a substituent or (2) a
Cr20 aralkyl; Rfis a Ci6alkyl. Among them, a group of the formula: -
N(Me)Re” wherein Re” is a C16 alkyl which is substituted by a Ci-¢ alkoxy:;



RO-NN(_ ~31 ONL I~ F (lI) In the above fornmula, R is a hydrogen atom
*or a Cl-4 alkyl; R' is a 14 Cl-4 alkyl; and the other synbols are as

defi ned above. Exanples of the Cl-4 alkyl represented by R and R' are a
linear Cl-4 47

or benzyl is preferable.

Preferable example of Rd is phenyl which may have a substituent.
Among them, phenyl group which is substituted at its 4-position by a
group represented by the formula -NReRk: wherein each Re and Rk has

3 the meaning defined above, is preferable, and especially, phenyl group
which is substituted at its 4-position by a group represented by the
formula -NHR¥¢ wherein R¢ is carbamoyl which may have 1 or 2
substituent(s) selected from the group consisting of (i) a Cs- cycloalkyl
which may have a substituent, (ii) a Ce-14 aryl which may have a

10 substituent, (iii) a Cr-20 aralkyl which may have a substituent, Gv)
hydroxy, (v) a C1s alkoxy which may have a substituent and (vi) a C1
alkoxy-carbonylamino is preferable. Especially, a phenyl group
substituted at its 4-position by a Ci.¢ alkoxyamino-carbonylamino (e.g. 4-
methoxyaminocarbonylaminophenyl, 4-

15 ethoxyaminocarbonylaminophenyl, and the like) is more preferable.

p is preferably 1. And q is preferably 1.

Salts of Compound (A) are preferably physiologically acceptable
acid addition salts. Such salts include, for example, salts with inorganic
acids (e.g., hydrochloric acid, hydrobromic acid, nitric acid, sulfuric acid,

20 phosphoric acid), salts with organic acids (e.g., formic acid, acetic acid,
trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid,
citric acid, succinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, etc.), and the like. When
Compound (A) has an acidic group, it may form a physiologically

25 acceptable salt with an inorganic base (e.g., alkali metals and alkaline
earth metals such as sodium, potassium, calcium and magnesium,
ammonia, and the like) or an organic base (e.g., trimethylamine,
triethylamine, pyridine, picoline, ethanolamine, diethanolamine,
triethanolamine, dicyclohexylamine, N,N’-dibenzylethylenediamine, and

30 the like).

Compound (A) can be produced by the method described in JP-A-9-
169768 (WO 96/24597) and JP-A-2001-278884 (WO 00/56739) and its



al kyl (e.g., nethyl, ethyl, propyl, butyl, and the like), a branched C34

al kyl (e.g., isopropyl, isobutyl, sec-butyl, tert-butyl, and the |ike), and

the 5 like. Conpound (I111) can be produced in any per se known manner, for

exanpl e, by reacting p-nitrophenyl acetong,wth a cyanoacetic ester conpound
and sul phur [e.g., Chem Ber., U, 94-100%?966)] foll owed by subjecting the

obt ai ned 2-am ng-4- net hyl -5-(4-nitrophenyl)thi ophene to 10 the nethods

di scl osed i naRPlOgOYSTRGLAOE. WO 96/ 24597 or anal ogous net hods thereto.

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

When Compound (A) is obtained as a mixture of optically active

5 configurations, it can be resolved into the (R)- and (S)-forms by the

conventional optical resolution techniques.

Compound (A) can be used as a prodrug. The prodrug of
Compound (A) or a salt thereof means a compound which is converted to
Compound (A) of the present invention under physiological conditions or

10 with a reaction due to an enzyme, an gastric acid, and the like in the
living body, that is, a compound which is converted to Compound (A) of
the present invention with oxidation, reduction, hydrolysis, and the like
with an enzyme; a compound which is converted to Compound (A) of the
present invention with gastric acid, etc. The prodrug for Compound (A)

15 may for example be a compound obtained by subjecting an amino group
in Compound (A) to an acylation, alkylation or phosphorylation (e.g., a
compound obtained by subjecting an amino group in Compound (A) or to
an eicosanoylation, alanylation, pentylaminocarbonylation, (5-methyl-2-
oxo-1,3-dioxolen-4-yl)methoxycarbonylation, tetrahydrofuranylation,

20 pyrrolidylmethylation, pivaloyloxymethylation and tert-butylation, etc.);
a compound obtained by subjecting a hydroxy group in Compound (A) to
an acylation, alkylation, phosphorylation or boration (e.g., a compound
obtained by subjecting an hydroxy in Compound (A) to an acetylation,
palmitoylation, propanoylation, pivaloylation, succinylation,

25 fumarylation, alanylation, dimethylaminomethylcarbonylation, etc.); a
compound obtained by subjecting a carboxy group in Compound (A) to an
esterification or amidation (e.g., a compound obtained by subjecting a
carboxyl group in compound (A) to an ethylesterification,
phenylesterification, carboxymethylesterification,

30 dimethylaminomethylesterification, pivaloyloxymethylesterification,
ethoxycarbonyloxyethylesterification, phthalidylesterification, (5-methyl-
2-0x0-1,3-dioxolen-4-yDmethylesterification,



1) Wen R is hydrogen atom Conpound (1) can be produced
*Conpound (I1l1) with a conpound represented by the fornul a:
thereof in the presence of a condensing agent, to obtain
_following by subjecting to cyclization. Exanples of "conde
*WSC (1-ethyl-3-(3- dinethylamn opropyl)éﬁ?bodiinide hydr o
(di cycl ohexyl car bodiim de), dieth I cyanophosphate benzot

by reacting

R2-NHL or a salt
15 Conpound (1V),
nsi ng agent" are
chloride) DCC
riazol -

yl oxyt ri pyr r aisiclthesylmmenthonlethilesterificapionsprd methplazadation ete. )lendZO

i ke.

the present invention by a method known per se.

the like. Any of these compounds can be produced from the compound of

A prodrug of Compound (A) may also be one which is converted

5 into Compound (A) under a physiological condition, such as those

described in “TYAKUHIN no KATHATSU (Development of

Pharmaceuticals)”, Vol.7, Design of Molecules, p.163-198, Published by

HIROKAWA SHOTEN (1990).

Compound (A) may be labeled with an isotope (e.g., *H, 14C, 35S)

10 and the hke.

The present invention is hereinafter described in more detail by

means of, but is not limited to, the following Reference Examples,

Examples, Preparation Examples and Experimental Examples.

IH-NMR spectra are determined with tetramethylsilane as the
15 internal standard, using the Varian GEMINI 200 (200 MHz)
spectrometer, the JEOL LAMBDA 300 (300 MHz) spectrometer or the
Bruker AM500 (500 MHz) spectrometer; all § values are shown in ppm.

Unless otherwise specifically indicated, “%” is by weight.

Yield indicates

mol/mol%. The other symbols used herein have the following

20 definitions:

S : singlet
d : doublet
: triplet

dt : double triplet
m :multiplet
br : broad
AIBN : 2,2-azobisisobutyronitrile
DMF :N,N-dimethylformamide
NBS : N-bromosuccinimide
30 TFA : trifluoroacetic acid
THEF :tetrahydrofuran
Me :methyl

25



The anmount of "condensing agent” is about 1 to about 3 noles per 1 nole of
« Compound (I'll1). This reaction is advantageously carried out in a sol vent
inert to the reaction. 25 Exanples of the solvent are an al cohol (e.g.,

et hanol, nethanol, and the like), an aromatic hydrocarbon (e.g., benzene,
*toluene, and the like), an anmide (e.g., 2 nethylformanide,
di net hyl acetam de, and the |I|ike), a hal ogenated hydrocarbon (e.g.,
chl orof orm dichl cEbnethethgl and the like), and so the |ike.
Ph  :phenyl

TBS : tert-butyl dimethyl silyl
Ms :methanesulfonyl
5 The term “room temperature” indicates the range from about 15 to
25°C, but is not to be construed as strictly limitative. Each of lactose, corn
starch, D-mannitol, low substituted hydroxypropylcellulose, talc,
hydroxypropylcellulose, hydroxypropylmethylcellulose 2910, titanium
oxide and light silicic acid anhydride used in the following Preparation is
10 suited for standard of Pharmacopoeia, Fourteenth Edition.
Examples
Reference Example 1
Production of ethyl 2-[(2,6-difluorobenzyl)(ethoxycarbonyl)amino]-5-(4-
{{(methoxyamino)carbonyl]amino}phenyl)-4-
15 [(methylamino)methyl]thiophene-3-carboxylate
! N

N
/

0
0
, A~
S F

F
To a solution of ethyl 4-(N-benzyl-N-methylaminomethyl)-2-[N-
(2,6-difluorobenzyl)-N-ethoxycarbonyl]amino-5-[4-(3-
methoxyureido)phenyllthiophene-3-carboxylate (3.64 g, 5.47 mmol) in
20 ethanol (100 ml) were added 1N hydrochloric acid (8 mD) and 10 %
palladium-carbon (50 % wet, 1.82 g). The mixture was stirred vigorously
under hydrogen atmosphere for 6 hours. The catalyst was removed, and
the filtrate was neutralized with 1N sodium hydroxide solution. The
solvent was distilled off, and the residue was distributed between ethyl
25 acetate and water. The organic layer was washed with saturated brine

and dried over anhydrous magnesium sulfate. The solvent was distilled



* 30 The reaction tenperature is usually about O to about 150 C, preferably
about 0 to 25 C. The reaction tine is usually about 1 to about 36 hours. 15
- The product as produced in the manner nenti oned above nay be applied to the
" next reaction while it is still crude in the reaction m xture, or nmay be

I solated fromthe reaction mxture in anf’tlordi nary manner. Conpound (1V) is
subjected to cyclization in the presence of a base. 5 Exanples _of "base" are
i nor gani ¢ bag,tjgugdgn reducesipxasswre. hokhejzesidue was subjected to an NH-silica

gel (Fuji Silysia Chemical) chromatography to give the title compound

(2.43 g, 77 %) as yellow powders.

IH-NMR(CDCs) &: 1.18 (3H, t, J = 7.0 Hz), 1.33 (3H, t, J = 7.2 Hz), 2.33

> (3H, ), 3.65 (2H, s), 3.82 (5H, s), 4.16 (2H, q, J = 7.0 Hz), 4.24(2H, q, J =

7.2 Hz), 4.96 (2H, s), 6.84 (2H, t, J = 7.8 Hz), 7.1-7.35 (3H, m), 7.44 (2H,

d, J=8.6 Hz), 7.53 2H, d, J = 8.6 Hz), 7.63 (1H, s).

Reference Example 2

Production of ethyl 2-[(2,6-difluorobenzyl)(ethoxycarbonyl)amino]-5-(4-
10 {{(methoxyamino)carbonyllamino}phenyl)-4-{{methyl(pyridin-2-

ylmethyl)amino}lmethyl}thiophene-3-carboxylate

/

The compound obtained in Reference Example 1 (2.43 g, 4.21
mmol) was dissolved in DMF (20 ml), and N,N-diisopropylethylamine
15 (2.93 ml, 16.84 mmol) and 2-chloromethylpyridine hydrochloride (1.04 g,
6.32 mmol) were added thereto. The mixture was stirred at room
temperature for 24 hours, combined with saturated an aqueous solution
of sodium hydrogen carbonate and extracted with ethyl acetate. The
organic layer was washed with saturated brine, dried over magnesium
20 sulfate and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent: ethyl acetate) to
give the title compound (2.34 g, 83 %) as yellow powders.
Reference Example 3
Production of 2-[(2,6-difluorobenzyl)(ethoxycarbonyl)amino]-5-(4-
25 {{(methoxyamino)carbonyl}amino}phenyl)-4-{{methyl(pyridin-2-



- sodi um car bonat e, sodi um hydrogen carbonate, potassium carbonate, potassium

hydr ogen car bonate, sodi um hydroxi de, potassi um hydroxide, thallium

hydr oxi de; and organi c bases such as triethylam ne, pyridine, and the liKke;

" and the like. 10 The anmpbunt of "base" is %bout 2 to about 20 nol es,
preferably about 5 to about 12 nol e per nmol e of Conmpound (TV). This

reaction is usually carried out in a solvent inert to the reaction.

Exanpl es of t¥aetbyDamingimethylithiephene-3-carboxsilica@d,  net hanol |

To a solution of the compound obtained in Reference Example 2
(2.34 g, 3.5 mmoD) in ethanol (40 ml) was added 2N sodium hydroxide
5 solution (8.75 ml), and the mixture was stirred at 50-60 °C for 14 hours.
The reaction mixture was cooled to room temperature and heutralized
with IN hydrochloric acid. The solvent was distilled off and the
obtained residue was distributed between ethyl acetate and water. The
organic layer was washed with saturated brine and dried over
10 magnesium sulfate. The solvent was distilled off under reduced
pressure to give the title compound (2.06 g, 92 %) as pale yellow powders.
1H-NMR(CDCls) §: 1.1-1.3 (3H, m), 2.28 (3H, s), 3.7-3.9 (2H, brm), 3.84
(3H, s), 3.91 (3H, s), 4.1-4.3 (2H, m), 5.07 (2H, s), 6.7-6.85 (2H, m), 7.15-
7.8 (10H, m), 8.5-8.6 (1H, m).
15 Reference Example 4
Production of methyl 6-(bromomethylnicotinate
GO Me

2

Br N
N

Methyl 6-methylnicotinate (1.05 g, 10 mmol) was dissolved in ethyl
acetate (50 ml), and NBS (3.56 g, 20 mmol) and AIBN (329 mg, 2 mmol)
20 were added thereto. The reaction mixture was stirred at 80 °C for 3
hours, combined with an aqueous solution of sodium hydrogen carbonate
and extracted with ethyl acetate. The organic layer was washed with

saturated brine, dried over magnesium sulfate and concentrated under



15 and the like), an aromatic hydrocarbon (e.g., benzene, toluene, and the
like), an amde (e.qg., dinethylformam de, dinethylacetamde, and the 1|ike),
a hal ogenat ed hydrocarbon (e.g., chloroform dichloromethane, and the
“like), and the like. The reaction tenperajgure is usually about 0 to 150 C,
preferably 20 roomtenperature (about 15 to 25 C). The reaction tine is

be. pr otiuced HPAUPES BFRSTEnTBETaSIS YasPrwited by sHich el eebmgap. 1 (1) °*"

chromatography (eluent: ethyl acetate/hexane = 1/4) to give the title
compound (682 mg, 28 %) as an orange amorphous compound.
1H-NMR(CDCls) 5: 3.96 (3H, s), 4.58 (2H, s), 7.53 (1H, d, J = 8.2 Hz), 8.30

5  (2H,dd,J=18,8.2Hz),9.17(1H, d, J = 1.8 H2).
Reference Example 5
Production of ethyl 2-[N-(2,6-difluorobenzyl)-N-ethoxycarbonyl]amino-4-
[N-(2-methoxyethyl)-N-methylaminomethyl]-5-(4-
aminophenyl)thiophene-3-carboxylate

10

A solution of 2N hydrochloride in diethyl ether (21 ml) and 10 %
palladium-carbon (50 % wet, 3.73 g) were added to a solution of ethyl 2-
[N-(2,6-difluorobenzyl)-N-ethoxycarbonyl]amino-4-[N 2 -methoxyethyl)-
N-methylaminomethyl]-5-(4-nitrophenylthiophene-3-carboxylate (12.43

15 g (JP-A-2001-278884, WO 00/56739) in ethanol (315 ml). The mixture
was stirred vigorously under hydrogen atmosphere for 1 hour. The
catalyst was removed, and the filtrate was neutralized with sodium
hydrogen carbonate solution. The solvent was distilled off, and the
residue was distributed between ethyl acetate and water. The organic

20 layer was washed with saturated brine and dried over anhydrous

magnesium sulfate. The solvent was distilled off under reduced
pressure. The residue was subjected to an NH-silica gel (Fuji Silysia

Chemical) chromatography to give the title compound (11.44 g) as an oil.

1H-NMR (CDCls) 6: 1.12-1.30 (3H, br), 2.05 (3H, s), 2.39 (2H, t, J = 6.3



- The activated R2-NH2 can be produced in any per se known 25 manner, for
exanpl e, by reacting an organo-alum numreagent wth R2- NHz in a sol vent
inert to the reaction. Exanples of "organo-al um numreagent” are trinethyl
“alum num dinmethyl alum numchloride, and,the |like; and a solution
including them and the like. 30 The anount of "organo-al um numreagent" is

about 1 to ab S f.er.abl 1 er. of. - NH2.
B os. of - tRDDp7 R 3. FRE IR S8 Hon s Bl ed) 4. B LH., Ko
(2H, q, J = 7.1 Hz), 4.10-4.23 (2H, br), 5.00 (2H, s), 6.66 2H, d, J =8.6
Hz), 6.84 (2H, t, J =8.2 Hz), 7.18 (2H, d, J = 8.6 Hz), 7.15-7.30 (1H, m).
IR (KBr): 1717, 1626, 1609, 1472, 1406, 1300, 1246 cm..

5 Reference Example 6
Production of ethyl 2-[(2,6-difluorobenzyl)(ethoxycarbonyl)amino]-5-(4-
{{[(methoxyamino)carbonyl]amino}phenyl)-4-{[(2-

methoxyethyl)(methyl)aminolmethyl}-3-thiophenecarboxylate
—0

\_\

N COOEt

/
N-COOEt

s
Q F
AN
/O—E H F

10 N-ethyldiisopropylamine (3.06 ml) was added to a solution of the
compound obtained in Reference Example 5 (4.89 g in dichloromethane
(113 ml) under ice cooling, and the mixture was stirred. N,N’-
carbonyldiimidazole (2.82 g) was added to the mixture under ice cooling.
The reaction mixture was warmed to room temperature and stirred for 67

15 hours. The reaction mixture was cooled under ice cooling, and O-

methylhydroxyamine hydrochloride (7.26 g) and N-ethyldiisopropylamine

(15.6 ml) were added thereto. The reaction mixture was warmed to room

temperature and stirred at room temperature for 19 hours. The reaction

mixture was distributed between chloroform and saturated aqueous

20 solution of sodium hydrogen carbonate, and extracted with chloroform.
The combined extract was washed with brine and dried over magnesium
sulfate. The solvent was distilled off under reduced pressure. The
residue was purified by silica gel column chromatography to give the title
compound (4.89 g) as a pale yellow caramelized product.

25 1H-NMR (CDCL) &: 1.19 (3H, brs), 1.30 (3H, t, J = 6.9 Hz), 2.04 3H, s),
2.40 (2H, t, J = 6.0 Hz), 3.27 (3H, s), 3.33 (2H, t, J = 6.0 Hz), 3.60 2H, s),
3.81 (3H, s), 4.13-4.24 (4H, m), 5.00 2H, s), 6.84 (2H, t, J = 7.8 Hz), 7.19-



- 16 chloroform dichloronethane, and the like). The reaction tenperature is
usual |y about 0 to about 150 C, preferably about 0 to 25 C. The reaction
time is usually about 1 to about 6 hours. 5 The cyclization can be carried
" out by reacting Conpound (IIl) with an ae ivated R2-NH2 to obtain Conpound
(1). The amount of "Conpound (I11)" is about 1/5 volune of a m xture of

Re-NH2 and the 8 eaN %748 B, 8°32%7 H2), 7.50 (2H, d, J = 8.7 Hz), 7.60 (1H,
s).
IR (KBr): 1717, 1590, 1528, 1472, 1408, 1304 cm'..
Reference Example 7
5 Production of 2-[(2,6-difluorobenzyl)(ethoxycarbonylamino]-5-(4-
{{(methoxyamino)carbonyl]amino}phenyl)-4-{[(2-

methoxyethyl)(methyDamino]lmethyl}-3-thiophenecarboxylic acid
—0

\_\

N COOH

/
N-COOE!

I N
N

An aqueous solution of 2N sodium hydroxide (18.9 mD) was added
10 to a solution of the compound obtained in Reference Example 6 (4.81 g) in
ethanol (114 ml), and the mixture was stirred at 60 °C for 5 hours. The
reaction mixture was warmed to room temperature and combined with
IN hydrochloric acid (37.8 ml). The solvent was distilled off. The
residue was dissolved in ethanol and toluene, and the solvent was
15 distilled off. The residue was combined with anhydrous ethanol (30 ml),
and the inorganic products were filtered off. The filtrate was
concentrated to dryness. The obtained residue was fined by anhydrous
ether, collected by filtration and dried to give the title compound (4.43 g).
IH-NMR (CDCls) 8: 1.17 (3H, brs), 2.45 (3H, s), 2.81 (2H, brs), 3.28 (3H,
20 5),3.55 (2H, t, J = 4.8 Hz), 3.82 (3H, ), 3.92 (2H, s), 4.10-4.35 (2H, m),
5.06 (2H, s), 6.82 (2H, t, J = 7.8 Hz), 7.16 (2H, d, J = 8.4 Hz), 7.22-7.35
(1H, m), 7.60 (H, d, J = 8.4 Hz), 8.00-8.50 (2H, bx).
IR (KBr): 1713, 1605, 1528, 1472, 1408 cm'1.
Reference Example 8
25 Production of 4-(1-hydroxy-1-methylethylaniline (1) and 4-(1-methoxy-1-
methylethylaniline (2)



- This reaction is usually carried out in a solvent inert to the 10 reaction.
Such solvent is the sane as those used in the reaction to obtain an
activated R2-NH2. The reaction tenperature is usually about 0 to about 150

" C, preferably about 0 to 25 C. The reactdon tine is usually about 1 to 15
about 48 hours. Conpound (1) can also be produced by a known hydrolysis

reaction, deprotectio eaction, acyl on, reaction, alkylation reaction,
oxi dation HzN@j( H,N
OH

To a solution of 2-methyl-2~(4-m'trophenyD-2-propanol 2.0 in
methanol (55 ml) was added 5 % platinum-carbon (0.3 g), and the
mixture was stirred under hydrogen atmosphere for 4 hours. The

5 catalyst was filtered off, and the filtrate was concentrated to dryness.

The obtained residue was purified by aminopropylsilica gel column
chromatography (Fuji Silysia Chemical) (120 g; eluent hexane/ethyl
acetate 9/1 to 1/4) to give 4-(1-hydroxy-1-methylethyDaniline (1) (1.0 g)
and 4-(1-methoxy-1-methylethyl)aniline (2) (0.35 g).

10 4-(1-hydroxy- 1-methylethylaniline (1)
IH-NMR (CDCls) 5: 1.45 (1H, s), 1.55 (6H, s), 3.64 (2H, brs), 6.66 2H, d, J
=8.8 Hz), 7.28 (2H, d, J = 8.8 Hz).
IR (KBr): 3335, 2975, 1613, 1516, 1256 cm'*.
4-(1-methoxy- 1-methylethyDaniline (2)

15 1H-NMR (CDCL) 5: 1.49 (6H, s), 3.03 3H, s), 3.64 (2H, brs), 6.67 (2H, d, J
=8.7Hz), 7.20 2H, d, J = 8.7 Hz2).
IR (KBr): 2978, 1630, 1613, 1518, 1358, 1264 cm'..
Reference Example 9
Production of 3-methoxy-6-methyl-2-nitropyridine

MeO

20 ON 9
Me
Potassium carbonate (4.15 g) and methyl iodide (2.80 ml) were
added to a solution of 6-methyl-2-nitro-3-hydroxypyridine (4.63 g) in
DMTF (120 ml), and the mixture was stirred at room temperature for 14
hours. The reaction mixture was distributed between ethylacetate and
25 water. The organic layer was washed with saturated brine and dried
over anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure, and the residue was recrystallized from ethyl

acetate/hexane to give the title compound (3.94 g) as needle crystals.



reaction, cyclization reaction, carbon bond expandi ng reaction, substituent
exchangi ng reaction, or a conbination thereof. 20 Conpound (1) maybe

i solated and purified by per se known neans of separation such as

" recrystallization, distillation and chromatography, and the |ike. Wen
Compound (1) is obtained in free form i t2can be converted to a salt by per
se known net hods or net hods anal opgous thereto. Wien 25 Conpound (1) is

obt ai ned in s4I-INME (GDCls) daR.54c(3dbr8)e8:954(3Eh Dne.37rdEl, fdbrhT 808 HmloTHdr salt
by per se kno%’rzftfg%s.s ?fz).rret hods anal ogous t hereto.
IR (KBr): 1541, 1489, 1381, 1308, 1289 cm 1.
Reference Example 10
5 Production of 2-amino-3-methoxy-6-methylpyridine
MeO
Me
To a solution of 3-methoxy-6-methyl-2-nitropyridine (3.85 g) in
ethanol (91.6 ml) was added 10 % palladium-carbon (50 % wet, 0.96 g),
and the mixture was stirred under hydrogen atmosphere for 2 hours.
10 The catalyst was filtered off, and the filtrate was concentrated to dryness.
The residue was recrystallized from ethyl acetate/hexane to give the title
compound (2.89 g).
1H-NMR (CDCL) 5: 2.32 (3H, s), 3.81 (3H, s), 4.61 (2H, s), 6.44 (1H, d, J =
8.4 Hz), 6.81 (1H, d, J = 8.4 Haz).
15 IR (KBr): 1624, 1576, 1480, 1439, 1258 cm.
Reference Example 11
Production of 2-amino-3-hydroxy-6-methylpyridine
HO

HoN \_/
Me
The similar reaction as described in Reference Example 10 by
20 using 6-methyl-2-nitro-3-hydroxypyridine (4.63 g) gave the title

compound (2.81 g) as crystalline powders.
1H-NMR (DMSO-de) &: 2.14 (3H, s), 5.29 2H, s), 6.20 (1H, d, J = 7.5 H2),
6.70 (1H, d, J = 7.5 Hz), 9.09 (1H, s).
Reference Example 12

25 Production of 3-methoxy-2-nitropyridine
MeO

ON—G
N/



- Conpound (1) may be a hydrate or a non-hydrate. The hydrate is exenplified
by nmonohydrate, sesquihydrate and di hydrate. Wen Conpound (1) is obtained
as a mxture of optically active 30 configurations, it can be resolved into
“the (R- and (S)-forns by the conventiong optical resolution techniques.
Compound (1) can be used as a prodrug. The prodrug of 17 Conmpound (I) or a

sal t thereof rrpans éo OUESB‘F <§$3§|dsé§%°@?<f E@ ncgﬁﬂjam&deé{);rusmthe

present invention
2-nitro-3-hydroxypyridine (7.0 g), potassium carbonate (6.91 g) and

methyl iodide (4.67 ml) gave the title compound (7.5 g) as crystalline
powders.

> 1H-NMR (CDCl) 5: 3.99 (3H, s), 7.54-7.56 (2H, m), 8.09-8.12 (1H, m).
IR (KBr): 1601, 1537, 1530, 1422, 1364, 1275 cm'!.
Reference Example 13

Production of 2-amino-3-methoxypyridine
MeO

HoN—
\N—7

10 The similar reaction as described in Reference Example 10 by
using 3-methoxy-2-nitropyridine (7.5 g) gave the title compound (5.42 g)
as crystalline powders.
1H-NMR (CDCly) 5: 3.84 (3H, s), 4.65 (2H, brs), 6.62 (1H, d, J = 5.0 Hz,
7.6 Hz), 6.90 (1H, dd, J = 1.4 Hz, 7.6 Hz), 7.66 (1H, dd, J = 1.4 Hz, 5.0

15 Hz).

IR (KBr): 3443, 3142, 1634, 1601, 1570, 1483, 1460, 1441 cm'!.
Example 1

Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-2,4-dioxo-3-(2-pyridinyl)-1,2,3,4-tetrahydrothienol2,3-

20 dlpyrimidin-6-yDphenyl)-N’-methoxyurea

N =
o |
M” '



*wth a reaction due to an enzyne, an gastric add, and the like in the

living body, that is, a conmpound which is converted to Conpound (1) of 5 the
present invention with oxidation, reduction, hydrolysis, and the |ike
“according to an enzyne; a conpound which 4 converted to Conpound (1) of
the present invention with gastric acid, etc. The prodrug for Conpound U)

Compound (1) to arCasREboRRpYIARMEL) oninh S el B Aihe (o o 5

g?ggg;ggy? g{ iadﬁ%*ig%eﬁg%@ﬁﬂ?&@%%lﬂ%w addBd T8k o 400N O an
benzyl-N-methylaminomethyl)-2-[N-(2,6-difluorobenzyl)-N-
ethoxycarbonyl]lamino-5-[4-(3-methoxyureido)phenyllthiophene-3-

5 carboxylic acid (2.40 g, 3.76 mmol) and 2-aminopyridine (1.06 g, 11.28
mmol) in DMF (20 ml), and the mixture was stirred at room temperature
for 3 days. The reaction mixture was combined with sodium hydrogen
carbonate solution and extracted with ethyl acetate. The organic layer
was washed with brine, dried over magnesium sulfate and concentrated

10 under reduced pressure. The residue was purified by silica gel column
chromatography (eluent: ethyl acetate) to give an amide compound. The
obtained amide compound was dissolved in methanol (40 ml), and sodium
methoxide (2.03 mg, 37.6 mmol) was added thereto. The reaction
mixture was stirred at room temperature for 5 hours, concentrated,

15 neutralized with 1N hydrochloric acid and extracted with ethyl acetate.
The organic layer was washed with brine, dried over magnesium sulfate
and concentrated under reduced pressure. The residue was purified by
NH-silica gel column chromatography (Fuji Silysia Chemical) (eluent:
ethyl acetate) to give the title compound (1.59 g, 63 %) as a pale yellow

20 amorphous compound.

1H-NMR(CDCls) &: 2.05 (3H, s), 3.56 (2H, s), 3.82 (3H, s), 3.89 (2H, s),
5.34 (2H, brs), 6.91 (2H, t, J = 8.0 Hz), 7.1-7.45 (9H, m), 7.56 (2H, d, J =
8.8 Hz), 7.65 (1H, s), 7.75 (2H, d, J = 8.8 Hz), 7.91 (1H, dt, J = 2.0, 7.7
Hz), 8.7-8.75 (1H, m).
25 Elemental analysis for CasHsoF2NgQO4S2
Calcd.: C, 62.86; H, 4.52; N, 12.57.
Found : C, 62.72; H, 4.31; N, 12.40.
mp 179-182 °C
Reference Example 14
30 Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methylamino)methyl)-2,4-
dioxo-3-(2-pyridinyD)-1,2,3,4-tetrahydrothienol2,3-d]pyrimidin-6-
yDphenyD)-N’-methoxyurea



" pentyl am nocar bonyl ati on, (5-nethyl-2-o0xo-1, 3-di oxol en- 4-

yl ) met hoxycar bonyl ati on, tetrahydrofuranyl ation, pyrrolidyhnethylation,

pi val oyl oxynet hyl ati on and tert-butylation, etc.); a conpound obtained 15 by
" subjecting a hydroxy group in Conpound (1) to an acylation, alkylation,
phosphoryl ation or boration (e.g., a conﬁ und obtained by subjecting an
hydroxy in Conpound (1) to an acetylation, palmtoylation, propanoylation,
pi val oyl ati on, succinyl ati on, funfiilation, al anyl ati on,

di met hyl am nonet hyl car bonyl ati on, ). @Ony ese conpounds can 20 be
produced from Conpound (ln*by a nmet hgd knpwn per Ise.

/ N~ N

H N |

N— S N/&o
O F

MeO

F

To a solution of the compound obtained in Example 1 (1.59 g, 2.38
mmo)) in ethanol (40 ml) were added 1N hydrochloric acid (7 ml) and
10 % palladium-carbon (50 % wet, 0.63 g), and the mixture was stirred
S vigorously under hydrogen atmosphere for 20 hours. The catalyst was
removed, and the filtrate was neutralized with 1N sodium hydroxide
solution. The solvent was distilled off. The residue was distributed
between ethyl acetate and water, and the organic layer was washed with
saturated brine and dried over anhydrous magnesium sulfate. The
10 solvent was distilled off, and the obtained powders were washed with
diethyl ether to give the title compound (980 mg, 71 %) as pale yellow
powders.
1H-NMR(CDCls) &: 2.34 (3H, s), 3.78 (2H, s), 3.82 (2H, s), 5.38 (2H, brs),
6.92 @H, t, J = 8.2 Hz), 7.2-7.8 (9H, m), 7.92 (1H, dt, J = 1.8 Hz, 7.6 Hz),
15 872(1H, d, J=4.8 Ho).
Example 2
Production of N-{2-[{{1-(2,6-difluorobenzyl)-6-(4-
{{(methoxyamino)carbonyllamino}phenyl)-2,4-dioxo-3-(2-pyridinyl)-
1,2,3,4-tetrahydrothienol2,3-dlpyrimidin-5-
20 yllmethyl}(methyl)amino]ethyl}-N-methylsulfonamide



-A prodrug of Conpound (1) may al so be one which is converted into
(1) under a physiological condition, such as those described in "I YAKUH N
no KAI HATSU (Devel opnent of Pharmaceuticals)", Vol.7, Design of Ml ecules,
"p. 163-198, Published by H ROKAWA SHOTEN 25 (1990).
| abel ed with an isotope (e.g., 311, 14C,_.95S) and the like. In the reaction
descri bed above, a starting conpound ha@ﬂng an

Compound (1) may be

or a hydroxy group as its substituent may

10

15

20

N o

S...-

N

>4
H Y
/ N N
N— S N’l*o
MeO O F

F

2-(Methylamino)ethanol (0.14 g, 1.903 mmol) was dissolved in
THF(10 mD), and triethylamine (0.58 ml, 4.15 mmol) and
methanesulfonyl chloride (0.27 m], 3.46 mmol) were added thereto. The
reaction mixture was stirred at room temperature for 1 hour. The
reaction mixture was combined with an aqueous solution of sodium
hydrogen carbonate and extracted with ethyl acetate. The water layer
was salted out and extracted with ethyl acetate. The combined organic
layer was dried over magnesium sulfate and concentrated under reduced
pressure to give a mesylate. A solution of the obtained mesylate, the
compound obtained in Reference Example 14 (200 mg, 0.346 mmol), N,N-
diisopropylethylamine (0.12 m], 0.692 mmol) and potassium iodide (230
mg, 1.38 mmol) in DMF (8 ml) was stirred at 50-60 °C for 16 hours. The
reaction mixture was combined with an aqueous solution of sodium
hydrogen carbonate and extracted with ethyl acetate. The organic layer
was washed with brine, dried over magnesium sulfate and concentrated
under reduced pressure. The residue was purified by silica gel column
chromatography (eluent: ethyl acetate/methanol = 80/1) and
recrystallized from dichloromethane/methanol/diethyl ether to give the
title compound (115 mg, 47 %) as pale yellow crystals.
tH-NMR(CDCl) 3: 2.11 (3H, s), 2.45-2.6 (2H, m), 2.70 (3H, s), 2.75 (3H,
s), 3.1-3.25 (2H, m), 3.80 (2H, s), 3.83 (3H, s), 5.36 (2H, brs), 6.93 2H, t, J
=8.2 Hz), 7.14 (1H, s), 7.2-7.6 (TH, m), 7.65 (1H, s), 7.85-7.95 (1H, m),

Conmpound

am no group, a carboxy group



- 30 be present as a conmpound in which a protective group enployed ordinarily

In a peptide chem stry has been introduced into such a substituent, and an

i nt ended conpound can be obtained by deprotection 18 if necessary after the

" reaction. A protective group for an am ncngr oup may for exanple be an
optionally substituted Cl-6 al kyl -carbonyl” (e.g., acetyl, ‘propionyl, and the

et hoxycar borkBS S RSERe Bhonyl - Cert - but oxysar bonyl, and the I i ke).
IR (KBr): 1715, 1669, 1530, 1462, 1333, 1146, 1032, 781 cm™.
Elemental analysis for CszHssF2N706Sz 0.3Hz0
Caled.: C, 53.44; H, 4.71; N, 13.63.
> Found:C, 53.76; H, 4.75; N, 13.21.

mp 185-187 °C |
Example 3
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(2-0xo-1-
pyrrolidinyl)ethyl)amino)methyl)-2,4-dioxo-3-(2-pyridinyD-1,2,3,4-

10 tetrahydrothieno[2,3-dlpyrimidin-6-yDpheny))-N"-methoxyurea

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 14 (200 mg, 0.346 mmol) and
1-(2-hydroxyethyl)-2-pyrrolidone (0.25 g, 1.903 mmol) gave the title
compound (97 mg, 41 %) as colorless crystals.
1H-NMR(CDCls) 5: 1.7-1.85 @H, m), 2.17 (3H, s), 2.15-2.3 (2H, m), 2.5-2.6
(2H, m), 3.15 (H, t, J = 7.0 Hz), 3.2-3.4 CH, m), 3.76 (2H, s), 3.83 (3H, s),
5.36 (2H, brs), 6.93 (2H, t, J = 8.4 Hz), 7.16 (1H, s), 7.2-7.7 (8H, m), 7.85-
7.95 (1H, m), 8.65-8.75 (1H, m).

20 IR (KBr): 1715, 1672, 1526, 1464, 1329, 1032, 783 cm.
Elemental analysis for CssHssF2:N70sS 0.5H:20
Calced.: C, 58.44; H, 4.90; N, 14.03.
Found : C, 58.75; H, 4.98; N, 13.71.

15



- phenyl oxycar bonyl, a C7.14 aral kyl oxy-carbonyl (e.g., benzyl oxycarbonyl,

9-fl uor enyl net hoxycarbonyl, and the like), trityl, phthaloyl and the I|ike.
Its substituent may for exanple be a hal ogen atom (e.g., fluorine, chlorine,
" bromne and iodine), a G -s al kyl carbonyl (e.g., acetyl, propionyl, 10
butyryl, and the like), nitro and the |ik& and the nunber of the
substituents nay be 1 to 3. A protective group for a carboxy nmay for exanple
be an opti onahlpy19%@03rCiuted G -6 al kyl (e.g., nethyl, ethyl, propyl

i sopropyl, butyl, tert- butyl, and the like), phenyl, trityl, silyl and the
like. Its subBxampled

Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-
pyridinylmethyl)amino)methyl)-2,4-dioxo-3-(2-pyridinyD)-1,2,3,4-
5 tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyD)-N’-methoxyurea

a
N
H / N"N
N— S N/&O
MeO O E
F

The compound obtained in Reference Example 14 (150 mg, 0.259

mmol) was dissolved in DMF (4 ml), and N,N-diisopropylethylamine (0.20

ml, 1.14 mmol) and 2-chloromethylpyridine hydrochloride (85 mg, 0.518
10 mmol) were added thereto. The reaction mixture was stirred at room

temperature for 1 hour, combined with an aqueous solution of sodium

hydrogen carbonate and extracted with ethyl acetate. The organic layer

was washed with brine, dried over magnesium sulfate and concentrated

under reduced pressure. The residue was purified by silica gel column
15 chromatography (eluent: ethyl acetate/methanol = 40/1), and

recrystallized from dichloromethane/methanol/diethyl ether to give the

title compound (70 mg, 40 %) as pale yellow crystals.

1H-NMR(CDCls) 5: 2.10 (3H, s), 3.70 (2H, s), 3.82 (3H, s), 3.96 (3H, s),

5.34 (2H, brs), 6.85-7.7 (14H, m), 7.85-7.95 (1H, m), 8.4-8.5 (1H, m), 8.65-
20 875 (1H, m).

IR (KBr): 1717, 1672, 1526, 1464, 1331, 1236, 1036, 772 cm .,

Elemental analysis for CssH2oF2N704S 0.3H=0 -

Calcd.: C, 62.36; H, 4.58; N, 12.47.

Found : C; 62.22; H, 4.32; N, 12.57.



" 15 may for exanple be a hal ogen atom (e.g., fluorine, chlorine, brom ne and
I odine), a G .s al kylcarbonyl (e.g., acetyl, propionyl, butyryl, and the
like), fornyl, nitro, and the nunber of the substituents may be 1 to 3. A
" protective group for a hydroxy group may6for exanpl e be an optionally
substituted C-s alkyl (e.g., nethyl, ethyl, propyl, isopropyl, 20 butyl,
tert-butyl, and the like), phenyl, a C7-io aralkyl (e.g., benzyl, and the
like), a Cs I&Pk&ﬁsﬁ%%oﬁyl (e.qg., acetyl, propionyl, and the like), formyl,
phenyl oxycar b@;%h %Fa5c7-i o aral kyl oxycar bonyl (e.g., benzyl oxycarbonyl, and
the like), tetra ? fopyranyl, tetrahydropuranyl, silyl and the |ike.
Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-

difluorobenzyl)-3-(2-hydroxyethyl)-2,4-dioxo-1,2,3,4-tetrahydrothienol2,3-
5 dlpyrimidin-6-yDphenyl)-N’-methoxyurea

g8

H ~_0OH
H N 7] i
N— SN0
MeO O F

F

Ethyldiisopropylamine (0.56 ml, 3.2 mmol) and
diethylcyanophosphate (0.46 ml, 3 mmol) were added to a solution of 4-
(N-benzyl-N-methylaminomethyl)-2-[N-(2,6-difluorobenzyl)-N-

10 ethoxycarbonyllamino-5-[4-(3-methoxyureido)phenyllthiophene-3-
carboxylic acid (1.28 g, 2 mmol) and 2-aminoethanol (183 mg, 3 mmol) in
DMF (12 ml), and the mixture was stirred at room temperature for 3
days. The reaction mixture was combined with an aqueous solution of
sodium hydrogen carbonate, extracted with ethyl acetate, dried over

15 magnesium sulfate and concentrated under reduced pressure. The
residue was purified by NH-silica gel column chromatography (Fuji
Silysia Chemical) (eluent: ethyl acetate/methanol = 80/1) to give an
amide. The obtained amide was dissolved in methanol (20 ml), and
sodium methoxide (589 mg, 10.9 mmol) was added thereto. The reaction

20 mixture was stirred at 50-60 °C for 3 hours, concentrated under reduced
pressure, neutralized with 1N hydrochloric acid and extracted with ethyl
acetate. The extract was washed with brine, dried over magnesium
sulfate and concentrated under reduced pressure. The residue was

purified by silica gel column chromatography (eluent: ethyl acetate) and



Its substituent may for exanple be a hal ogen atom (e.g., fluorine, 25
chlorine, bromne and iodine), a G .6 alkyl, phenyl, a Cral aral kyl, nitro,
and the |like, and the nunber of the substituents may be 1 to 4. The net hod
- for introducing and renoving the protectiye group is denonstrated in
accordance with a known nethod or anal ogous nethod thereof (e.g., the

e 0 Gesor e L] B e RS R OB SR TSy (Ll Vo ©
ﬁl—CIrrgt hS??iiei h{ﬁ;ﬂg?%mug&%ﬂ%ﬁrg?zm%) as BOYoRlesS¥Effaigne, sodium
1H-NMR(CDCls) §: 2.04 (3H, s), 2.5-2.65 (1H, m), 3.58 (2H, s), 3.83 (3H,
s), 3.91 (2H, s), 3.9-4.0 (2H, m), 4.37 2H, t, J =5.0 Hz), 5.34 (2H, s), 6.92
>  (2H,t,J=82Hz2), 7.1-7.4 (7TH, m), 7.54 (2H, d, J = 8.6 Hz), 7.66 (2H, d, J
= 8.6 Hz), 7.6-7.7(1H, m).
IR (KBr): 1711, 1649, 1535, 1470, 1323, 1236, 1028, 785 cm1.
Elemental analysis for Cs2Hs31F2N505S 0.5H=20
Calced.: C, 59.62; H, 5.00; N, 10.86.
10 Found:C, 59.75; H, 4.81; N, 10.93.
Example 6
Production of N-(4-(5-((benzyl (methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-2,4-dioxo-3-(2-(2H-1,2,3-triazol-2-yDethyl)-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyD-N’-methoxyurea (1)

98

-Ny o N=
H J N/\/N‘;/>
N SN0
MeO O F
F

Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-2,4-dioxo-3-(2-(1H-1,2,3-triazol-1-yDethyl)-1,2,3,4-
tetrahydrothienol[2,3-dlpyrimidin-6-yDphenyD-N’-methoxyurea (2)



- 19 tetrabutyl ammoni um fl uoride, palladiumacetate and the |Iike. Conpound
(I') of the present invention or a salt thereof (hereinafter also referred
to as "the conpound of the present invention") possesses excellent
* GRH ant agoni zing activity and lowtoxicity (for exanple, acute 5 toxicity,
chronic toxicity, genetic toxicity, repr ction toxicity, cardiotoxicity,
drug interaction, carcinogenicity). In addition, it is excellent in oral

absorbability, action sustai @ ity, stability and pharnacokinetics.

it is scarcely influenced by

10

15

20

ma i ngredi ents.

The similar reaction as described in Example 2 by using the
compound obtained in Example 5 (450 mg, 0.708 mmol) gave a mesylate.
A solution of the obtained mesylate, 1,2,3-triazole (148 mg, 2.12 mmol
and potassium carbonate (294 mg, 2.12 mmol) in DMF (8 ml) was stirred
at room temperature for 18 hours, and at 50-60 °C for 3 hours. The
reaction mixture was combined with an aqueous solution of sodium
hydrogen carbonate and extracted with ethyl acetate. The organic layer
was washed with brine, dried over magnesium sulfate and concentrated
under reduced pressure. The residue was purified by silica gel column
chromatography (eluent: ethyl acetate) to give the title compound 2-yl
form (243 mg, 50 %) as a white amorphous compound. On the other
hand, the residue was recrystallized from
dichloromethane/methanol/diethyl ether to give the title compound 1-yl
form (177 mg, 36 %) as colorless crystals.
2-yl form (1)
1H-NMR (CDCls) : 2.04 (3H, s), 3.51 (2H, s), 3.82 (3H, s), 3.86 (2H, s),
457 (H, t, J = 6.2 Hz), 4.81 (2H, t, J = 6.2 Hz), 5.28 (2H, s), 6.91 2H, t, J
= 8.4 Hz), 7.15-7.35 (6H, m), 7.46 (H, s), 7.53 2H, d, J = 8.6 Hz), 7.62
(1H, s), 7.70 (2H, t, J = 8.6 H2), 7.75 (1H, s).

IR (KBr): 1705, 1663, 1530, 1472, 1323, 1034, 786 cm .

1-yl form (2)

1H-NMR (CDCl) 5: 2.02 (3H, s), 3.52 (2H, s), 3.82 (3H, s), 3.85 (2H, s),
4.58 (2H, t, J = 6.4 Hz), 4.78 (2H, t, J = 6.4 Hz), 5.30 (H, s), 6.92 CH, t, J

Al so,



The conpound
mammal (e.g.,

etc.) for the preventing and/or treating di seases dependi ng on

of the present invention can therefore be safely used in

a 10

human, nonkey, bovi ne, horse, dog, cat, rabbit, rat, nouse,

- fenmal e hornones, diseases due to excess qf;these hornones, etc., by
suppressi ng gonadotropin secretion with its GiRH receptor- antagoni zi ng

Comound of 1RE BFRGHZ GEL D tro) 4T, 18 GRF 4, & P HEN Be 6

GIPSRYING7(ARCH § £ 8.90Hz) Prostatic cancer, uterine cancer,

breast cancer, pituitary tunor, etc.), bone

sex hor none-

10

15

IR (KBr): 1709, 1659, 1526, 1472, 1319, 1028, 799 cm'L.
Elemental analysis for CssHs2F2NsO4S 0.8H20

Calcd.: C, 58.24; H, 4.83; N, 15.98.

Found : C, 58.48; H, 4.89; N, 15.65.

Example 7

Production of N-(4-(5-((benzyl (methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-2,4-dioxo-3-(2-(2H-tetrazol-2-yl)ethyD)-1,2,3,4-
tetrazolothieno[2,3-d]lpyrimidin-6-yl)phenyl)-N’-methoxyurea (1)

H N
H N J , N N
N ST°N"TO0
MeO O F
F

Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-2,4-dioxo-3-(2-(1H-tetrazol-1-ylethyl)-1,2,3,4-
tetrahydrothienol2,3-d]lpyrimidin-6-yl)phenyl)-N’-methoxyurea (2)

_N
N a /",i\/\/NV
N— SN0
MeO O F
F

The similar reaction as described in Example 6 by using the

mal e or

he
ating



. netastasis of sex hornone- dependent cancer, prostatic hypertrophy,

hyst eronyoma, endonetriosis, netrofibroma, precocious puberty, 20
anenorrhea, prenenstrual syndrome, dysnenorrhea, nultilocul ar ovary
. syndrone, polycystic ovary syndrone, acne, alopecia, Alzheiner's disease
(Al zhei mer' s di sease, senile denmentia of6 Al zhei mer type and a m xed type
thereof), and the |ike. The conpound of Bhe present invention is al so
useful for the regulation of reproduction in | es and femii)l es_(e.g., 25

pregnancy r&gmpeuadsobtained in Referanes Examplg mg, dtpmo! conpound of

the present L nvelie' @105A8, 5 RodyaieGhedi cORpSud 3- 51 Rirtn (234 mg,
34 %) as a white amorphous compound. On the other hand, the residue
was powdered by diethylether to give the title compound, 1-yl form, (34

5 mg, 5 %) as pale yellow crystals.
2-yl form (1)
1H-NMR(CDCl) &: 2.02 (3H, s), 3.51 (2H, s), 3.83 (5H, s), 4.6-4.7 (2H, m),
5.0-5.1 (2H, m), 5.28 (2H, s), 6.92 2H, t, J =8.2 Hz), 7.12 (1H, s), 7.2-7.75
(11H, m), 8.38 (1H, s).
10 IR (KBp): 1705, 1663, 1530, 1472, 1323, 1236, 1032, 777 cm .,

1-y1 form (2)
1H-NMR(CDCls) 5: 2.01 (3H, s), 3.51 (2H, s), 3.83 (3H, s), 3.8-4.0 (2H, m),
4.6-4.7 2H, m), 4.8-4.9 (2H, m), 5.30 (2H, s), 6.65-6.75 (1H, m), 6.85-7.0
(2H, m), 7.1-7.7 (11H, m), 8.68 (1H, s).

15 Example 8

Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-hydroxyethyl)-5-(((2-
methoxyethyl)(methyDamino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yphenyl)-N’-methoxyurea
~ %
H ~_0OH
7 N

H N
N— S N’&o
MeO O E

F

20 The similar reaction as described in Example 5 by using 4-(N-
benzyl-N-methylaminomethyD-2-[N-(2,6-difluorobenzyl)-N-
ethoxycarbonyl]lamino-5-[4-(3-methoxyureido)phenyllthiophen-3-
carboxylic acid (1.21 g, 2 mmol) and 2-aminoethanol (0.18 ml, 3 mmol) to
give the title compound (302 mg, 25 %) as a pale yellow amorphous



“contraceptive, or as a female ovul ation inducer. Based on its rebound

effect after withdrawal, the conpound of the present invention can be used
to treat infertility. And the conpound of this invention can be used 30 as
an agent for preventing and/or treating benign or malignant tunor which is
hor none i ndependent and LH RH sensitive. 68nd t he conpound of the present

I nvention can be used as an agent for 20 preventing and/or treating
irritabl e bowempoymd: ome and for preventing postoperative recurrence of sex

hor mone- dependeth i 0H e, 72, PR8I, %65 (2m, t, 7= 5.8 Hz), 3.30 BH, ¢), 3.46
(2H, t, J = 5.8 Hz), 3.82 (5H, s), 3.9-4.0 (2H, m), 4.35 (2H, t, J = 5.2 H2),
5.34 2H, s), 6.92 2H, t, J = 8.0 Hz), 7.14 (1H, s), 7.2-7.35 (1H, m), 7.5

5> 7.65(5H, m).

Example 9
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-(2H-tetrazol-2-
yDethyl)-1,2,3,4-tetrahydrothienol[2,3-dlpyrimidin-6-yDphenyD-N’-

10 methoxyurea (1)
N— STONT0
-0 O F
F
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-(1H-tetrazol-1-
yDethyl)-1,2,3,4-tetrahydrothienol[2,3-d]pyrimidin-6-yDphenyD-N’-
15 methoxyurea (2)
que
H N | N
N STN"T0
MeO O F



preventing postoperative recurrence of prostatic cancer; an agent for
preventi ng postoperative recurrence of breast cancer or ovarian cancer in 5
the condition before or after nenopause; especially, an agent for

preventi ng postoperative recurrence of bg ast cancer or ovarian cancer in
the condition before nenopause). In addition, the conpound of the present
invention is useful for _regulation of animal estrus, inprovenent of neat
qual ity and pronotFhensimibanreashioneas dessvibediin Example6 dyossingithel husbandry.

The compound gh iols Paiasila LT KRALAR & @58 52, 635/ 1%haftD Sub eSB! "0
(145 mg, 2.07 mmol) gave the title compound 2-yl form (66 mg, 24 %) and
1-yl form (27 mg, 10 %) as white amorphous compounds.

5 2-y1 form (1)

1H-NMR(CDCls) & 2.10 (3H, brs), 2.55-2.65 (2H, m), 3.31 (3H, s), 3.4-3.5
(2H, m), 3.76 (2H, s), 3.82 (3H, s), 4.62 2H, t, J = 5.8 Hz), 5.02 @QH, t, J =
5.8 Hz), 5.27 2H, s), 6.92 (2H, t, J = 8.2 Hz), 7.13 (1H, s), 7.25-7.4 (1H,
m), 7.5-7.65 (5H, m), 8.43 (1H, s).

10 1-y1 form (2)
1H-NMR(CDCls) 6: 2.07 (8H, ), 2.55-2.65 (2H, m), 3.30 (3H, s), 3.4-3.5
(2H, m), 3.74 (2H, s), 3.82 (3H, ), 4.55-4.65 (2H, m), 4.8-4.9 (2H, m), 5.30
(2H, s), 6.93 (2H, t, J = 7.8 Hz), 7.10 (1H, ), 7.2-7.4 (1H, m), 7.5-7.65 (5H,
m), 8.69 (1H, s).

15 Example 10
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-(2H-1,2,3-triazol-2-
yDethyl)-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-

methoxyurea ,
e
Ny o N=
. NP
/ N N
20 H N | P
N— SN0
MeO O F

The similar reaction as described in Reference Example 14 by
using the compound obtained in Example 6 (1-yl form) (200 mg, 0.291
mmol) gave de-benzyl-form (0.11 g, 63 %) as colorless powders. The

similar reaction as described in Example 4 by using the de-benzyl-form



* The conpound of the present invention can be also used to suppress the
transient rise in plasma testosterone concentration (flare phenonenon)
observed in adm nistration of a GiRH super-agoni st such 15 as | euprorelin

" acetate. The conpound of the present invention can be used in conbination
wi th a GiRH super-agoni st such as Ieuprof@qin acet ate, gonadorelin,
buserelin, triptorelin, goserelin, nafarelin, histrelin, deslorelin,

neterelin, |e@ 1EE0,184mimdkandi2=(chiomomethybmeathylethier (040 m} 1.184prorel i n
acetate. 20 It 19,8l 50 heneficial Lo, yse thocggmoung of the present
IH-NMR(CDCls) 8: 2.11 (3H, s), 2.62 (2H, t, J = 5.8 Hz), 3.31 (3H, s), 3.44
(2H, t, J =5.8 Hz), 3.78 (2H, s), 3.82 (3H, s), 4.55 CH, t, J = 5.6 Hz), 4.79
5 (2H,t,J=5.6H2),5.27 2H, s), 6.91 @H, t, J =8.2 Hz), 7.10 (1H, ), 7.2-
7.4 (2H, m), 7.51 (2H, s), 7.45-7.65 (4H, m).
Elemental analysis for CsoHs2zF2NsOsS
Calced.: C, 55.04; H, 4.93; N, 17.12.
Found : C, 55.02; H, 4.85; N, 16.83.
10 Reference Example 15
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methylamino)methyl)-2,4-
dioxo-3-phenyl-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-y)phenyD-N'-

methoxyurea
N
MeO O O
g H
N—4 ) N
"N LA
H S”>N"0
F

F

15 The similar reaction aé described in Reference Example 14 by
using 5-(N-benzyl-N-methylaminomethyl)-1-(2,6-difluorobenzyl)-6-[4-(3-
methoxyureido)phenyl}-3-phenylthieno[2,3-d]pyrimidin-2,4(1H, 3H)-
dione (6.68 g, 10 mmol) gave the title compound (5.52 g, 96 %) as white
powders.

20 1H-NMR(CDCl) §: 2.35 (3H, s), 3.76 (2H, s), 3.82 (3H, s), 5.37 2H, s),
6.92 (2H, t, J = 8.2 Hz), 7.25-7.7 (12H, m).

Example 11
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(2H-1,2,3-triazol-
2-yl)ethyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydrothienol2,3-

25 dlpyrimidin-6-y)phenyD-N’-methoxyurea (1)



- conjunction with at | east one nenber selected fromthe steroidal or

nonst er oi dal anti androgen agent or antiestrogen agent, chenotherapeutic
agent, GnRH antagoni stic peptide, a-reductase inhibitor, a-receptor
-inhibitor, aromatase inhibitor, 17f3-hydroxysteroid dehydrogenase 25

i nhi bitor, adrenal androgen production iri bitor, kinase inhibitor, drug
for hornone therapy, and drug inhibiting cell growth factor or its
receptor, anong others. The ' f}.@-ﬁ@t herapeutic agent” nmentioned above

i ncludes ifosfam de, adri arryc Nepl onycin, cisplatin, cyclophospham de,
5- FU,

/

H N l

N S N’go

MeO O F
F

Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(1H-1,2,3-triazol-
1-yDethyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydrothieno[2,3-
dlpyrimidin-6-yDphenyl)-N’-methoxyurea (2)

N

/

H N I

N S N/gO

MeO O F
F

Potassium carbonate (1.33 g, 10 mmol) was added to a solution of
1,2,3-triazole (0.46 g, 6.67 mmol) and 1-bromo-2-chloroethane (0.83 ml,
10 mmol) in DMF (5 ml), and the mixture was stirred at room
temperature for 1 hour, and 50-60 °C for 3 hours. The reaction mixture

10 was combined with saturated brine and extracted twice with ethyl

acetate. The combined organic layer was dried over magnesium sulfate
and concentrated to give a halide.

The compound obtained in Reference Example 15 (700 mg, 1.21
mmol) was dissolved in DMF (12 ml), and N,N-diisopropylethylamine



30 UFT, nethotrexate, mtonmycin C, mtoxantrone, etc. The "GhRH antagoni stic
pepti de" nentioned above includes non- oral GiRH antagoni stic peptides such
as cetrorelix, ganirelix, abarelix, 21 etc. The "adrenal androgen

* production inhibitor”™ nmentioned above i udes | yase (Cl7, 2o-Iyase)
inhibitors, etc. The "kinase inhibitor" nmentioned above includes tyrosine

kinase 5| nh&lt.)ié ?nrl’, 6.66t7C mmol) and the halide obtained above were added thereto.
The mixture was stirred at 50-60 °C for 16 hours, combined with an
aqueous solution of sodium hydrogen carbonate and extracted with ethyl
acetate. The organic layer was washed with brine, dried over
> magnesium sulfate and concentrated under reduced pressure. The

residue was purified by NH-silica gel column chromatography (eluent:
ethyl acetate) and recrystallized from dichloromethane/methanol/diethyl
ether to give the title compound 2-yl form (140 mg, 17 %) and 1-yl form
(332 mg, 41 %) as colorless crystals.

10 2-yl form (1)
IH-NMR(CDCls) 5: 2.23 (3H, ), 3.00 (2H, t, J = 6.3 Hz), 3.78 (2H, s), 3.82
(3H, s), 4.45 (2H, t, J = 6.3 Hz), 5.37 (2H, s), 6.92 QH, t, J = 8.2 Hz), 6.85-
6.95 (1H, m), 7.11 (1H, s), 7.2-7.6 (12H, m).
IR (KBr): 1715, 1671, 1530, 1470, 1331, 1236, 1032, 822, 735 cm.

15 Elemental analysis for CasHsoFzNsO4S 0.3H20
Calced.: C, 58.45; H, 4.55; N, 16.52.
Found : C, 58.75; H, 4.27; N, 16.20.
mp 166-168 °C.
1-yl form (2)

20 1H-NMR(CDCL) 5: 2.14 (3H, s), 2.82 (2H, t, J = 6.0 Hz), 3.80 (2H, s), 3.82
(3H, s), 4.39 (2H, t, J = 6.0 Hz), 5.37 (2H, s), 6.92 (2H, t, J = 8.2 Hz), 6.85-
6.95 (1H, m), 7.14 (1H, s), 7.2-7.55 (11H, m), 7.63 (1H, s).
IR (KBr): 1719, 1672, 1526, 1470, 1236, 1231, 1028, 824, 733 cm ™.
Elemental analysis for CssHsoF2NsO4S 0.4H20

25 Caled.: C, 58.30; H, 4.57; N, 16.48.
Found : C, 58.53; H, 4.50; N, 16.29.
mp 194-196 °C.
Example 12
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(2-

30 pyridinyDethyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothieno[2,3-d]lpyrimidin-6-yl)phenyl)-N’-methoxyurea



- The "drugs for hornone therapy" includes antiestrogens, progesterons (e.g.,
MPA, etc.), androgens, estrogens and androgen antagoni sts, anong ot hers.
The "cell growth factor"” may be any substance that pronotes 10

- proliferation of cells and generally includes peptides w th nolecul ar

wei ghts not over 20,000 which express thd4action at | ow concentrations

t hrough binding to receptors. Specifically, there can be nentioned (1) EG-

(epidermal growth factor) or s ances having the substantially the sane
activity (e.g., EG, heregullnl(H ligand), etc.), (2) insulin or
/
H
N /I
S N
MeO O
F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 15 (350 mg, 0.606 mmol) and
2-(2-hydroxyethyDpyridine (0.45 g, 3.64 mmol) gave the title compound

5 (233 mg, 56 %) as colorless crystals.

1H-NMR(CDCls) : 2.20 (3H, s), 2.85 (4H, s), 3.82 (5H, s), 5.37 (2H, s),
6.93 (2H, t, J = 8.2 Hz), 6.95-7.1 (2H, m), 7.14 (1H, s), 7.2-7.55 (11H, m),
7.60 (1H, s), 8.43 (1H, d, J = 4.0 Hz).
IR (KBr): 1717, 1667, 1530, 1470, 1331, 1236, 1030, 735 cm'!.

10 Elemental analysis for CasHs2F2NeOsS
Caled.: C, 63.33; H, 4.72; N, 12.31.
Found : C, 63.17; H, 4.56; N, 12.31.
mp 159-160 °C.
Example 13

15 Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(4-
pyridinyl)ethyDamino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothienol2,3-dlpyrimidin-6-yDphenyl)-N’-methoxyurea



15 substances having substantially the sanme activity (e.g., insulin, |G
(insulin-like gromh factor)-1, 1G-2, etc.), (3) FG (fibroblast growh
factor) or substances having substantially the same activity (aFG-, bFGF,
KGF (keratinocyte gromh factor), HG- (he atocyte grow h factor), FG-10,
etc.), and (4) other growmh factors (e.qg.} > CSF (colony stimulating 20
factor), EPO (erythropoietin), IL-2 (interleukin-2), NG- (nerve growh
factor), PDGF (platelet-derived ukovvth factor) and TGFR (transform ng

growth factor p), etc.), among(lothgrs. The "cell growh factor receptor” may
be any receptor capable of =

MeO O

F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 15 (350 mg, 0.606 mmol) and
4-(2-hydroxyethylpyridine hydrochloride (0.58 g, 3.64 mmol) gave the

5 title compound (166 mg, 40 %) as colorless crystals.
1H-NMR(CDCls) 6: 2.18 (3H, ), 2.68 (4H, s), 3.83 (5H, s), 5.37 (2H, s),
6.85-7.0 (5H, m), 7.16 (1H, s), 7.2-7.65 (10H, m), 8.35-8.4 (2H, m).
IR (KBr): 1715, 1667, 1532, 1470, 735 cm'1.

Elemental analysis for CssHs2F2NsO4S 0.1Hz0
10 Caled.: C, 63.16; H, 4.74; N, 12.28.
Found : C, 62.91; H, 4.68; N, 12.26.
mp 194-196 °C.
Example 14
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-
15 pyridinylmethyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



bi nding said cell growth factor, including EGF receptor, heregulin 25
receptor (HER2), insulin receptor-1, insulin receptor-2, |G- receptor,
receptor-1,

ot her s.

r ecept or
(1994)],

or

its

10

15

The

FCGF

FGF receptor-2, etc. The drug inhibiting the cell growh factor
menti oned above includes herceptin (anti;HER2 receptor antibody), anong
drug inhibiting the growth factor mentioned above or its 30
I ncl udes herbimycin, PD153035 [e.g., Science, 265 (5175) p1093,
et c.

As a further cl of drugs i nhi biting the cell growth factor
\ |
N
/|
ST N o
MeO O
F

The similar reaction as described in Example 4 by using the
compound obtained in Reference Example 15 (350 mg, 0.606 mmol) and
2-chloromethylpyridine hydrochloride (149 mg, 0.908 mmol) gave the title
compound (297 mg, 73 %) as colorless crystals.

IH-NMR(CDCls) §: 2.10 (3H, s), 3.71 (2H, s), 3.83 (3H, s), 3.99 (2H, s),
5.36 (2H, s), 6.92 (2H, t, J = 8.2 Hz), 7.0-7.1 (1H, m), 7.15 (1H, s), 7.2-7.35
(4H, m), 7.4-7.65 (9H, m), 8.4-8.5 (1H, m).

IR (KBr): 1715, 1667, 1532, 1472, 735 cm'L.

Elemental analysis for CasHzoF2NsO4S 0.5H20

Calced.: C, 62.03; H, 4.61; N, 12.40.

Found : C, 62.13; H, 4.59; N, 12.47.

mp 181-182 °C.

Reference Example 16

Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-2,4-dioxo-3-(4-fluorophenyl-1,2,3,4-tetrahydrothieno[2,3-
dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



22 receptor includes HER2 inhibitors. The HER2 inhi bitor may be any
substance that inhibits the activity of HER2 (e.g., phosphoryl ating
activity), thus including an anti body, a | ow nol ecul ar wei ght conpound
(synthetic or natural product), an antisense, an HER2 |ligand, heregulin, 5
and any of themas partially nodified of7nutated in structure. Mreover, it
nay be a substance which inhibits HER2 activity by inhibiting HER2 receptor

(e.g. HER2 recepThe similadaénttiod e de@whbaa iR Eitahpkes Bytusiagae@ed havi ng
HER2 inhibiting activity includes, for
benzyl-N-methylaminomethyl)-2-[N-(2,6-difluorobenzyl)-N-
ethoxycarbonyllamino-5-[4-(3-methoxyureido)phenyl]thiophene-3-
carboxylic acid (2.87 g, 4.49 mmol) and 4-fluoroaniline (0.64 ml, 6.735
5 mmol) gave the title compound (2.71 g, 88 %) as pale yellow powders.
IH-NMR(CDCls) 5: 2.05 (3H, s), 3.56 (2H, s), 3.83 (3H, s), 3.89 (2H, 9),
5.36 (2H, s), 6.93 (2H, t, J = 8.0 Hz), 7.1-7.35 (11H, m), 7.56 (2H, d, J =
8.4 Hz), 7.63 (1H, s), 7.72 2H, d, J = 8.4 Ha).
Elemental analysis for CasHaoFsNsO4S 0.5H20
10 Caled.: C, 62.24; H, 4.50; N, 10.08.
Found : C, 62.43; H, 4.21; N, 9.84.
Reference Example 17
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-fluorophenyl)-5-
((methylamino)methyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-
15 dlpyrimidin-6-yl)phenyl)-N’-methoxyurea
H

aS¥el
H
/ N
H N |
N— S N’go
MeO @) F
F

The similar reaction as described in Reference Example 14 by

using the compound obtained in Reference Example 16 (2.50 g, 3.65
mmol) gave the title compound (1.85 g, 85 %) as white powder.

20 1H-NMR(CDCL) 8: 2.37 (3H, s), 3.76 (2H, s), 3.82 (3H, s), 5.37 (2H, s),
6.92 (2H, t, J = 8.2 Hz), 6.85-7.0 (1H, brs), 7.15-7.35 (6H, m), 7.42 (2H, 4,
J =8.4Hz), 7.57 2H, d, J = 8.4 Hz), 7.63 (1H, s).
Example 15
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-fluorophenyD)-5-

25 ((methyl(2-pyridinylmethyl)amino)methyl)-2,4-dioxo-1,2,3,4-



exanpl e,

the |ike.

For prostatic hypertrophy,

t he conpounds described in WO 98/ 03505, nanely 1-[3-[4-[2- 10
((E) - 2- phenyl et henyl ) - 4- oxazol yl net hoxy) phenyl ) propyl]-1, 2,4-triazol e
exanpl es of such conbination incl udes
- the conpound of the present invention in conbination with the GiRH
super -agoni st, androgen antagoni st, anti &8trogen, GIRH antagonistic 15

a-reductase inhibitor, a-receptor inhibitor, aromatase inhibitor,

and

17f 3- hydr oxy%w&ﬁ:@aﬂﬁa[wwﬂpﬁnhﬂmﬂ}etmphaﬁﬂbmwmme& production

pepti de,
i nhi bitor,
5
10
15

ki nase i nhi bitor, or the like

NO
MeO O

F

The similar reaction as described in Example 4 by using the

compound obtained in Reference Example 17 (150 mg, 0.25 mmol) and 2-

chloromethylpyridine hydrochloride (85 mg, 0.52 mmol) gave the title
compound (105 mg, 61 %) as colorless crystals.

1H-NMR(CDCls) 5: 2.10 (3H, s), 3.71 (2H, s), 3.83 (3H, s), 3.97 (H, s),
5.35 (2H, s), 6.93 (2H, t, J = 8.2 Hz), 7.0-7.7 (14H, m), 8.4-8.5 (1H, m).
IR (KBr): 1723, 1665, 1532, 1510, 1474, 1236, 1032, 761 cm'!.
Elemental analysis for CssH20FsNgO4S 0.7H:20

Caled.: C, 60.11; H, 4.38; N, 12.02.

Found : C, 59.76; H, 4.03; N, 11.71.

mp 183-185 °C,

Example 16

Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-fluorophenyl)-5-
((methyl(2-(2-pyridinyl)ethyl)amino)methyl)-2,4-dioxo-1,2,3,4
tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



For prostatic cancer, exanples of such conbination includes the conpound of
the present invention in conbination with the GhRH super- 20 agoni st,

andr ogen ant agoni st, antiestrogen, chenotherapeutic agent (e.g.,

“ ifosfam de, UFT, adrianycin, peplomycin, cisplatin, etc.), GIRH antagonistic
pepti de, aronmatase inhibitor, 170-hydroxy5®eroid dehydrogenase i nhibitor,
adrenal androgen production inhibitor, kinase inhibitor, drug for hornone

t herapy such as estrogenes (e.g?SB, EMP, 25 etc.), androgen antagoni st

(e.g., CMVA etc.), drug antagonilking gromh factor or its receptor, and so
forth. N~
N

~ 0 /@/F
H
/ N
: SNOJI“
F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 17 (150 mg, 0.25 mmol) and 2-
(2-hydroxyethyDpyridine (0.19 g, 1.512 mmol) gave the title compound
> (100 mg, 57 %) as colorless crystals.
IH-NMR(CDCls) 5: 2.19 (3H, s), 2.85 (4H, s), 3.82 (5H, s), 5.36 (2H, s), 6.9-
7.55 (13H, m), 7.60 (1H, s), 8.4-8.45 (1H, m).
IR (KBr): 1723, 1665, 1534, 1510, 1474, 1464, 1238, 1034, 762 cm'1.
Elemental analysis for CssHs1FaNeO4S 0.5Hz0
10 Caled: C, 60.92; H, 4.54; N, 11.84.
Found : C, 61.12; H, 4.63; N, 11.78.
mp 185-187 °C.
Example 17
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(2-
15 pyridinyDethyl)amino)methyD)-2,4-dioxo-3-(2-pyridinyD-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyl)-N’-methoxyurea



For breast cancer, exanples of such conbination includes the conmpound of
the present invention in conbination with the GhRH super- agoni st,

anti estrogen, chenotherapeutic agent (e.g., cyclophospham de, 5 30 FU, UFT,
- methotrexate, adrianycin, mtonycin C, mtoxantrone, etc.), GIRH

ant agoni‘'sti c peptide, aromatase inhibitorg0oadrenal androgen production

I nhi bitor, kinase inhibitor, drug for hor none t herapy such as 23
antiestrogen (e.g., tanoxifen, . progesterons (e.g., MPA, etc.),

andr ogens, estrogens, etc., drug a tagon|2|ng grow h factor or its

H
/ N N
H N |
N S N’l*o
MeO O F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 14 (150 mg, 0.259 mmol) and
2-(2-hydroxyethyDpyridine (0.18 g, 1.425 mmol) gave the title compound

5 (83 mg, 47 %) as pale yellow crystals.

IH-NMR(CDCLs) 8: 2.21 (3H, s), 2.8-2.9 (4H, m), 3.82 (5H, s), 5.34 (2H,
brs), 6.85-7.75 (13H, m), 7.60 (1H, s), 7.85-7.95 (1H, m), 8.4-8.5 (1H, m),
8.65-8.75 (1H, m).
IR (KBr): 1715, 1671, 1530, 1458, 1329, 1032, 781 cm*.

10 mp 194-196 °C.
Example 18
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(3-
pyridinylmethyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothienol2,3-d]pyrimidin-6-yl)phenyD)-N’-methoxyurea



.receptor, or the like. The adm nistrati on node of the conpound of the
present invention 5 and a concom tant nedi canent are not particularly
limted, provided that the conmpound of the present invention and the
-concom tant nedi cament are conbi ned upon admi nistration. Such an

adm nistration node may for exanple be (1) an adm nistration of a single
formul ati on obtained by fornulating thélconpound of the present invention
and a concom tant 10 nedi canent sinultaneously, (2) a sinultaneous

adm nistration via an identiNal route of two fornul ati ons obtai ned by

formul ating the |
X

MeO O

F

The similar reaction as described in Example 4 by using the
compound obtained in Reference Example 15 (150 mg, 0.26 mmol) and 3-
chloromethylpyridine hydrochloride (85 mg, 0.52 mmol) gave the title
> compound (117 mg, 67 %) as colorless crystals.

IH-NMR(CDCL) 5: 2.04 (3H, s), 3.58 (2H, s), 3.83 (3H, s), 3.92 (2H, s),
5.37 (2H, s), 6.92 (2H, t, J = 8.2 H2), 7.05-7.7 (14H, m), 8.35-8.45 (2H, m).
IR (KBr): 1713, 1669, 1532, 1464, 1329, 1238, 1032, 787 cm'..
Elemental analysis for CasHsoF2NeO4S 0.3H20

10 Caled.: C, 62.36; H, 4.58; N, 12.47.
Found : C, 62.22; H, 4.32; N, 12.57.
mp 184-185 °C,
Example 19
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((((6-(hy droxymethyl)-2-

15 pyridinyDmethyl)(methyDamino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea



compound of the present invention and a concomtant nedi canent separately,
(3) a sequential and intermttent admnistration via an identical route of
two formul ati ons obtained by fornulating the 15 conpound of the present

i nvention and a concom tant nedi canent agparately, (4) a sinultaneous

adm nistration via different routes of t formul ati ons obt ai ned by
formul ati ng the conpound of the present invention and a conconitant

medi canent separately, (5) a ential and intermttent admnistration via
different routes of tmo for Iatlons 20 obtained by fornulating the conpound
of the present i nvent i dt

/

n

MeO O

F

The similar reaction as described in Example 4 by using the
compound obtained in Reference Example 15 (150 mg, 0.26 mmol) and 6-
bromomethyl-2-pyridinemethanol (105 mg, 0.52 mmol) gave the title
5 compound (115 mg, 63 %) as colorless crystals.

1H-NMR(CDCls) &: 2.13 (3H, s), 3.72 (2H, s), 3.83 (3H, s), 3.97 (2H, ),
4.05-4.1 (1H, m), 4.65-4.75 2H, m), 5.37 (2H, s), 6.93 @H, t, J = 8.2 Ha),
6.9-7.05 (1H, m), 7.1-7.2 (2H, m), 7.2-7.7 (12H, m).
IR (KBr): 1713, 1669, 1534, 1472, 1032, 789, 735 cm'*.

10 FElemental analysis for CasHs:F2NeOsS -1.1Hz:0
Caled.: C, 60.17; H, 4.80; N, 11.70.
Found : C, 60.02; H, 4.70; N, 11.53.
Example 20
Production of methyl 6-((((1-(2,6-difluorobenzyl)-6-(4-

15 (((lmethoxyamino)carbonyl)amino)phenyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-5-
yDmethyl) (methyl)amino)methyl)nicotinate



- concom tant medi canent separately (for exanple, the conmpound of the present
I nvention foll owed by conconitant nedicanent, or inverse order) and the

| i ke. When the conpound of the present invention is used as a 25 preventing
- and/or treating agent for the above-nentioned diseases or used in the field
of ani mal husbandry or fishery, it can b&adni nistered orally or

non-orally, as fornulated with a pharmaceutically acceptable carrier,
normally in the form of sqjid preparations such as tablets, capsules,
granul es and powders for al adnlnlstratlon or in the form of

MeO

MeO O

F

The similar reaction as described in Example 4 by using the
compound obtained in Reference Example 15 (280 mg, 0.485 mmol) and
methyl 6-(bromomethylnicotinate (0.19 g, 0.825 mmol) gave the title

5 compound (267 mg, 76 %) as colorless crystals.

1H-NMR(CDCL) &: 2.09 (3H, s), 3.76 (2H, s), 3.83 (3H, s), 3.93 (3H, s),
3.99 (2H, s), 5.35 (2H, s), 6.92 (2H, t, J = 8.2 Hz), 7.26 (1H, s), 7.2-7.6
(11H, m), 7.64 (1H, s), 8.05-8.15 (1H, m), 9.0-9.05 (1H, s).
IR (KBr): 1732, 1715, 1669, 1526, 1470, 1296, 1032, 789, 735 cm'1.

10 Elemental analysis for Cs7Hs2F2NeOsS
Calcd.: C, 61.15; H, 4.44; N, 11.56.
Found : C, 60.96; H, 4.47; N, 11.52.
Example 21
Production of 6-((((1-(2,6-difluorobenzyD)-6-(4-

15 (((methoxyamino)carbonyl)amino)phenyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-5-yl)methyl)(methylamino)methyl)-N-
methylnicotinamide



- 30 intravenous, subcutaneous, intranuscular or other injections,

suppositories or sublingual tablets for non-oral admnistration. It may

al so be sublingually, subcutaneously, intranuscularly or otherw se 24

- admnistered in the formof sustai ned-reléegase preparations of sublingual
tablets, mcrocapsules, etc. Depending onm Synptom severity; subject age,

sex, weight and sensitivity; duration and intervals of adm nistration;

property, dispensing and kkhd of pharmaceutical preparation; kind of 5

active ingredient etc.,\cgl' S se is not subject to limtation. For use in

Ethyldiisopropylamine (0.48 ml, 2.76 mmol) and a solution of
dimethylaluminium chloride in hexane (0.98 M, 1.69 ml, 1.656 mmol)
were added dropwise to a solution of methylamine (2M in THF) (1.38 ml,
5 2.76 mmol) in dichloromethane (4 ml) under ice cooling, and the mixture

was stirred at room temperature for 30 minutes. A solution of the
compound obtained in Example 20 (200 mg, 0.275 mmol) in
dichloromethane (14 ml) was added to the mixture, and the mixture was
stirred at room temperature for 2 days. The reaction mixture was

10 combined with an aqueous solution of sodium hydrogen carbonate and
extracted with chloroform. The organic layer was washed with brine,
dried over magnesium sulfate and concentrated under reduced pressure.
The residue was purified by NH-silica gel column chromatography (Fuji
Silysia Chemical) (eluent: ethyl acetate/methanol = 40/1) and

15 recrystallized from dichloromethane/methanol/diethyl ether to give the
title compound (68 mg, 34 %) as colorless crystals.
1H-NMR(CDCls) 5: 2.21(3H, s), 3.00 (3H, d, J = 4.6 Hz), 3.74 (2H, s), 3.84
(3H, s), 3.92 (2H, s), 5.36 (2H, s), 6.5-6.65 (1H, m), 6.92 2H, t, J = 8.0
Hz), 7.15-7.6 (12H, m), 7.71 (1H, s), 7.9-8.0 (1H, m), 8.80-8.85 (1H, m).

20 IR (KBp): 1713, 1665, 1534, 1470, 1327, 1032, 735 cm .,
Elemental analysis for Cs7HasF2N-0sS -1.6H20
Calcd.: C, 58.89; H, 4.84; N, 12.99.
Found : C, 59.12; H, 5.06; N, 12.66.



- the treatnent of the above-described sex hornone- dependent cancers (e.g.,
prostatic cancer, uterine cancer, breast cancer, pituitary tunor, etc.),
prostatic hypertrophy, hysteronyona, endonetriosis, precocious puberty
-etc., daily dose is normally about 0.01 to 30 ng, preferably about 10 0.02
to 10 ng, and nore preferably 0.1 to 10 ng> especially preferably 0.1 to 5
ng per kg weight of mammal, normally in 1 to 4 divided dosages. The above
doses of the Bghingdei229r edi ent (the conpound of the present invention) for

oral admnistration are applicagble to_the use of the conpound of the
present i nvenPrednation @&w&ﬁo&&ﬁ-(ﬁrﬁ'dﬂumb%ﬂd}ﬁ'&'

(((methoxyamino)carbonyl)amino)phenyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-5-yl)methyl)(methy)amino)methyl)-2-
S pyridinecarboxylate

4
~0 N
iySNe
H
4 N
N— S N/&O
MeO O F
F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 15 (578 mg, 1 mmol) and ethyl
6-hydroxymethyl-2-pyridinecarboxylate (797 mg, 4.4 mmol) gave the title

10 compound (590 mg, 80 %) as colorless crystals.
1H-NMR(CDCls) §: 1.40 (3H, t, J = 7.2 Hz), 2.10 (3H, s), 3.79 (2H, s), 3.83
(3H, s), 4.01(2H, s), 4.43 (2H, q, J = 7.2 Hz), 5.35 (2H, s), 6.92 @H, t, J =
8.2 Hz), 7.15 (1H, s), 7.2-7.7 (13H, m), 7.88 (1H, d, J = 7.4 Hz).
IR (KBr): 1717, 1667, 1530, 1464, 1310, 1236, 1032, 747 cm'!.

15 Flemental analysis for CssHsdF2NsOeS
Calcd.: C, 61.61; H, 4.63; N, 11.34.
Found : C, 61.39; H, 4.65; N, 11.17.
Example 23
Production of 6-((((1-(2,6-difluorobenzyl)-6-(4-

20 (((methoxyamino)carbonyl)amino)phenyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothieno[2,3-d]lpyrimidin-5-yDmethyl)(methyl)amino)methyl)-N-
methyl-2-pyridinecarboxamide



- 15 fishery. Daily dose is about 0.01 to 30 ng,
kg wei ght of subject organism normally in 1 to 3 divided dosages.
In the pharmaceutical conposition of the present invention, the anount of
is 0.01 to 100 % by weight or so of the total weight of the
20 The above pharnaceuti cal gy acceptable carriers are various
I norgani c carrier substances in comobn use as pharnaceuti cal

| ubricants, binders and disintegrants for

ng, per

- Conpound (1)
conposi tion.
organi c or
materi al s,

10

15

i ncl udi ng exci pi ent
solid preparations; solygnts 1

sol ution aids, suspending agents,

/N

The similar reaction as described in Example 21 by using the
compound obtained in Example 22 (300 mg, 0.413 mmol) and a solution
of methylamine in THF (2 M, 2.07 ml, 4.13 mmol) gave the title
compound (158 mg, 53 %) as colorless crystals.

IH-NMR(CDCls) 8: 2.13 3H, s), 2.95 (3H, d, J = 5.2 Hz), 3.74 H, s), 3.84
(3H, s), 3.99 (2H, s), 5.36 (2H, s), 6.93 (2H, t, J = 8.2 Hz), 7.15-7.7 (13H,
m), 7.9-8.1 (3H, m).

IR (KBr): 1719, 1663, 1534, 1472, 1331, 1032, 737 cm'™.

Elemental analysis for Cs7HssFaN-OsS -1.0H20

Calcd.: C, 59.75; H, 4.74; N, 13.18. |

Found : C, 59.60; H, 4.77; N, 13.12.

Example 24

Production of N-(4-(1-(2,6-difluorobenzyl)-5-((2-(1H-imidazol-1-
yDethyl)(methyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothienol[2,3-d]pyrimidin-6-yDphenyl)-N’-methoxyurea

preferably about 0.1 to 10



| sotoni zi ng agents, buffers and soothing agents for liquid preparations; 25
and the |like. Qther pharmaceutical additives such as preservatives,
anti oxi dants, coloring agents and sweetening agents may be used as
necessary. Preferabl e exanples of excipients include, for exanple, |actose,
sucrose, D-mannitol, starch, crystalline8dellulose, light silicic anhydride,
30 and the like. Preferable exanples of lubricants include, for exanple,
magnesi um st earate, calcium steafNite, talc, colloidal silica, and the |ike.
Pref erabl e exanpl es of bindersﬁ?ﬁ&lude, for exanple, crystalline cellul ose,

N

N2 0
H N

The compound obtained in Reference Example 15 (289 mg, 0.5
mmol) was dissolved in DMF (30 ml), and ethyldiisopropylamine (0.44
ml, 2.5 mmol) and 1-bromo-2-chloroethane (0.17 ml, 2.5 mmol) were
> added thereto. The reaction mixture was stirred at 50-60 °C for 1 hour,
combined with an aqueous solution of sodium hydrogen carbonate and
extracted with ethyl acetate. The combined organic layer was dried over
magnesium sulfate and concentrated under reduced pressure to give a
halide. A solution of the obtained halide, imidazole (177 mg, 2.6 mmol)
10 and potassium carbonate (72 mg, 0.52 mmol) in DMF (4 ml) was stirred
at room temperature for 18 hours and at 50-60 °C for 1 hour, combined
with water and extracted with ethyl acetate. The organic layer was
washed with brine, dried over magnesium sulfate and concentrated
under reduced pressure. The residue was purified by NH-silica gel
15 column chromatography (Fuji Silysia Chemical) (eluent: ethyl
acetate/methanol = 80/1 to 20/1) and recrystallized from
dichloromethane/methanol/diethyl ether to give the title compound (40
mg, 23 %) as colorless crystals.
1H-NMR(CDCls) 3: 2.17 (3H, s), 2.6-2.8 (2H, m), 3.80 (2H, s), 3.83 (3H, s),
20 3.9-4.0 (2H, m), 5.38 (2H, s), 6.78 (1H, s), 6.85-7.0 (3H, m), 7.2-7.6 (12H,
m), 7.71 (1H, s).
Example 25
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-(2-(2-hydroxyethyl)- 1H-



. 25 sucrose, D-mannitol, dextrin, hydroxypropyl cellul ose,

hydr oxypr opyl met hyl cel |l ul ose, pol yvinyl pyrrolidone, and the |iKke.

Preferabl e exanpl es of disintegrants include for exanple, starch,

. carboxynet hyl cellul ose, carboxynet hyl %%ulose cal cium crosslinked 5
carnel |l ose sodi um carboxynethyl starch sodi um and the like. Preferable

ot opyl ene._gl ySBidarkdr DRy Dbmsahe) SrRRO siethy Y b4 G0 LHRRPRREL 2 Pher or abl e
RN AT A b g

N
E\>\/\OH
/|
S NO
MeO O
F

The similar reaction as described in Example 24 by using the
S compound obtained in Reference Example 15 (289 mg, 0.5 mmol) and 2-

(2-hydroxyethylimidazole (292 mg, 2.6 mmol) gave the title compound
(19 mg, 10 %) as colorless crystals.
IH-NMR(CDCls) 5 1.9-2.1 (2H, m), 2.16 (3H, s), 2.6-2.8 (4H, m), 3.78 (2H,
s), 3.83 (2H, ), 3.9-4.0 (2H, m), 5.38 (2H, s), 6.70 (1H, s), 6.80 (1H, s),

10 6.94(2H,t,J =8.0 Ho), 7.2-7.6 (11H, m), 7.73 (1H, s).
Example 26
Production of 2-(4-(1-(2,6-difluorobenzyl)-6-(4-
(((methoxyamino)carbonyl)amino)pheny))-5-((methyl(2-
pyridinylmethyl)amino)methyl)-2,4-dioxo-1,4-dihydrothieno[2,3-

15 dlpyrimidin-3(2H)-yDphenoxy)-N-methylacetamide



pol yet hyl ene gl ycol, propylene glycol, D-mannitol, benzyl benzoate, 10

et hanol, trisam nomet hane, chol esterol, triethanol am ne, sodium carbonate,
sodiumcitrate, and the like. Preferable exanples of suspending agents

i ncl ude, for exanple, surfactants such as stearyltriethanol am ne, sodium

| auryl sul fate, laurylam nopropionic aci89 |ecithin, benzal koni um chl ori de,
benzet honi um chl ori de, nonostearic 15 glycerol, and the |like; and

hydr ophi |l i ¢ pol ynmers such as | yvi nyl al cohol, polyvinylpyrrolidone,

car boxynet hyl cel |l ul ose sodi uﬁ net hyl cel lul ose, hydroxynethyl cellul ose,
hydr oxyet hyl cel |l ul ose, hydr opyl cellul ose, v?\
/N (0] O
7]
S N
MeO O

The similar reaction as described in Example 5 by using the
compound obtained in Reference Example 3 (320 mg, 0.5 mmol) and 4-
aminophenoxy-N-methylacetamide (135 mg, 0.75 mmol) gave the title
compound (192 mg, 51 %) as colorless crystals.
1H-NMR(CDCls) §: 2.09 (3H, s), 2.93 (3H, d, J = 4.8 H2), 3.72 (2H, s), 3.83
(3H, s), 3.97 (2H, s), 4.55 (2H, s), 5.35 (2H, s), 6.55-6.65 (1H, m), 6.92 (2H,
t, J = 8.0 Hz), 7.0-7.65 (14H, m), 8.44 (1H, d, J = 6.0 Hz).

IR (KBr): 1721, 1669, 1532, 1472, 1236, 1032, 764 cm'1.

10 FElemental analysis for CssHssF2N706S 0.5Hz0
Calcd.: C, 59.68; H, 4.74; N, 12.82.
Found : C, 59.51; H, 4.66; N, 12.68.
Example 27
Production of 2-(4-(1-(2,6-difluorobenzyl)-6-(4-

15 (((methoxyamino)carbonyl)amino)phenyl)-5-((methyl(2-
pyridinylmethyl)amino)methyl)-2,4-dioxo- 1,4-dihydrothieno[2,3-
dlpyrimidin-3(2H)-yl)-N-ethylacetamide



and the like. Preferable exanples of isotonizing agents include, for
exanpl e, sodiumchloride, glycerol, D-mannitol, and the |like. Preferable 20
exanpl es of buffers include, for exanple, buffer solutions of phosphates,

. acetates, carbonates, citrates, and the |ike. Preferable exanples of

soot hing agents include, for exanple, ben2§l al cohol, and the I|ike.

Pref erabl e exanpl es of preservatives include, for exanple, paraoxybenzoic
acid esters, chlorobutanol, be | al cohol, phenethyl 25 al cohol,
dehydroacetic acid, sorbic adrd, |and the |ike. Preferable exanples of

anti oxi dants include, for ex hll sulfites, ascorbic aﬁi d, and

~N o] mN\/
N O

The similar reaction as described in Example 5 by using the
compound obtained in Reference Example 3 (320 mg, 0.5 mmol) and 4-
aminophenyl-N-ethylacetamide (134 mg, 0.75 mmol) gave the title
> compound (145 mg, 38 %) as pale yellow crystals.
IH-NMR(CDCls) §: 1.10 (3H, t, J = 7.2 H2), 2.10 (3H, s), 3.2-3.4 (2H, m),
3.64 (2H, s), 3.72 (2H, s), 3.83 (3H, s), 3.98 (2H, s), 5.36 (2H, s), 5.45-5.55
(1H, m), 6.93 (2H, t, J = 8.0 Hz), 7.0-7.1 (1H, m), 7.16 (1H, s), 7.25-7.7
(12H, m), 8.44 (1H, d, J = 4.0 Hz).
10 IR (KBr): 1721, 1672, 1534, 1470, 1032, 762 cm'.,
Elemental analysis for CssHs7F2N70sS 0.5H20
Calcd.: C, 61.41; H, 5.02; N, 12.85.
Found : C, 61.44; H, 4.90; N, 12.75.
Example 28
15 Production of methyl 3-(1-(2,6-difluorobenzyl)-6-(4-
(((methoxyamino)carbonyl)amino)phenyD-5-((methyl(2-
pyridinylmethyl)amino)methyl)-2,4-dioxo-1,4-dihydrothieno[2,3-
dlpyrimidin-3(2H)-ylpropanate



* the like. By adding suspendi ng agents, dissolution aids, stabilizers,

| sotoni zi ng agents, preservatives, and the |like, the conpound of the 30
present invention can be prepared as an intravenous, subcutaneous or
“intranuscul ar injection by a conmonly known method. In such cases, the
conpound of the present invention can beS¥reeze-dried as necessary 26 by a
comonly known nethod. In admnistration to humans, for exanple, the
conmpound of the present invepkhgon can be safely

Y
No o o)
N— SN0
MeO O F
F

The similar reaction as described in Example 5 by using the
compound obtained in Reference Example 3 (320 mg, 0.5 mmol) and B-
alanine methyl ester (115 mg, 0.75 mmol) gave the title compound (255
mg, 75 %) as a pale yellow amorphous compound.
1H-NMR(CDCls) §: 2.10 (3H, s), 2.65-2.8 (2H, m), 3.68 (3H, s), 3.72 (2H,
$),3.83 (3H, s), 3.98 (2H, s), 4.3-4.5 (2H, m), 5.31 CH, ), 6.91 CH, t, J =
7.6 Hz), 7.0-7.4 (5H, m), 7.45-7.65 (5H, m), 8.4-8.5 (1H, m).

Example 29

10 Production of 3-(1-(2,6-difluorobenzyl)-6-(4-
(((methoxyamino)carbonyl)amino)phenyl)-5-((methyl(2-
pyridinylmethyl)amino)methyl)-2,4-dioxo- 1,4-dihydrothieno[2,3-
dlpyrimidin-3(2H)-yl)-N,N-dimethylpropanamide

]
N
Ny o 0
H N~
H N /| i |
N— SN0
MeO O F
F
15 The similar reaction as described in Example 21 by using the

compound obtained in Example 28 (300 mg, 0.413 mmol) and a solution



adm nistered orally or non-orally as such or as a pharmaceuti cal

conposi tion prepared by mxing it with a pharmacol ogically acceptable 5
carrier, excipient and diluent selected as appropriate. Such pharnmaceuti cal
conp05|t|ons i nclude oral preparations (e.g., powders, granules, capsules,
tabl ets), parenteral preparations [e.g.,22injections, drip infusions,
external preparations (e.g., nasal preparatlons transdernmal preparations,

and the |ikelpf dimptindatrineds ’I‘HF@(2M)r(elcﬂ&in118 Zﬁmpmﬂ} gave ¢he tithyi nal

suppositories, and the |ike nd the |i ese preparations can be
produced by @BWW BIN8> BBt/ Podpale ye OWDOW ers.

1IH-NMR(CDCls) 6: 2.09 (3H, s), 2.75 (8H, d, J = 7.8 Hz), 2.94 (3H, s), 3.02
(3H, s), 3.73 (2H, s), 3.83 (3H, s), 4.07 (2H, s), 4.40 2H, t, J = 7.8 Hz),
5 5.33 (2H, s), 6.91 (2H, t, J = 8.2 Hz), 7.0-7.35 (5H, m), 7.5-7.65 (5H, m),

8.45 (1H, d, J = 4.0 H2).
IR (KBr): 1703, 1659, 1530, 1472, 1321, 1034, 779 cm'1.
Elemental analysis for CssHssFzN70sS -1.0Hz0
Caled.: C, 57.54; H, 5.25; N, 13.81.

10 Found:C, 57.56; H, 5.05; N, 13.59.
Example 30
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-hydroxycyclohexyl)-5-
((methyl(2-pyridinylmethyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea

/

\

15

I
Z

MeO O F

The similar reaction as described in Example 5 by using the

compound obtained in Example 28 (320 mg, 0.5 mmol) and 4-
aminohexanol (86 mg, 0.75 mmol) gave the title compound (154 mg, 45 %)
as colorless crystals.

20 1H-NMR(CDCL) 5: 1.4-1.8 (4H, m), 2.0-2.1 (2H, m), 2.12 (3H, ), 2.55-2.75
(2H, m), 3.73 (2H, s), 3.7-3.8 (1H, m), 3.82 (3H, s), 3.98 (2H, s), 4.9-5.1
(1H, brm), 5.29 (2H, s), 6.91 2H, t, J = 8.2 Hz), 7.0-7.4 (7H, m), 7.45-7.65
(5H, m), 8.45 (1H, d, J = 4.8 Hz).
IR (KBr): 1705, 1659, 1530, 1470, 1312, 1236, 1069, 1034, 783 cm'1.



. in common use for pharmaceutical maki ng processes. An injection can be
produced by, for exanple, preparing the conpound of the present invention
as an aqueous injection along with a 15 dispersing agent (e.g., Tween 80

- (produced by Atlas Powder Conpany, USA), &KO 60 (produced by N kko Chem cals
Co., Ltd.), polyethylene glycol, carboxynethyl cellul ose, sodium al ginate,

and the like)_,a servat. v 9. I raben, propyl paraben, benzyl
al cohol , and E}eﬂgeﬁfaje%n S 95?366‘?#32Fﬁlgggaﬁtgﬁﬁg , sodi um chl ori de,
manni tol, sor ia][chiCZQS%WTPSH?AISWdﬂhﬂ.' i ke), and the like, or as an oily
injection in solutioh, ’ ’

Found : C, 58.65; H, 5.35; N, 11.64.

Example 31

5 Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(2H-tetrazol-2-
yDethyDaminomethyD)-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydrothieno[2,3-

dlpyrimidin-6-yl)phenyl)-N’-methoxyurea (1)

N

N

N-n

2 3
H
H N a2 i
N ST°N"0
MeO O F
F

Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(1H-tetrazol-1-
10 yDethyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydrothieno[2,3-
dlpyrimidin-6-yl)phenyl)-N’-methoxyurea (2)

Potassium carbonate (2.075 g, 15 mmol) was added to a solution of

tetrazole (0.70 g, 10 mmol) and 1-bromo-2-chloroethane (1.25 ml, 15



- suspension or emulsion in a vegetable oil such as olive oil, sesane oil,
cottonseed oil or corn oil; propylene glycol and the |ike. An oral
preparation can be produced by formul ating the conpound of the present
-invention by a conpression nolding after 25 addition of an excipient (e.qg.,
| act ose, sucrose, starch, and the like), 94 disintegrant (e.g., starch,

cal ci um carbonate, and the like), a binder (e.g., starch, gum arabic,
car boxymet hy imfl) i DMEF (Heh)yvand thy niigtaftowas stityed akyoormgmpehtudeose, and
the like), a lubricant (e.g., talc, nagnesium stearate, polyethylene glycol

6000, and t hdor 1§ ét)ouaad ’é‘hﬁ aeaefaen mixgare wag combined with saturated brine
and extracted twice with ethyl acetate. The combined extract was dried

over magnesium sulfate and concentrated under reduced pressure to give
5 ahalide (4.23 g including DMF),

N,N-diisopropylethylamine (1.16 ml, 6.67 mmol) and the halide
obtained above were added to a solution of the compound obtained in
Reference Example 15 (578 mg, 1 mmol) in DMF (10 ml), and the mixture
was stirred at 60-70 °C for 16 hours. The reaction mixture was combined

10 with an aqueous solution of sodium hydrogen carbonate and extracted
with ethyl acetate. The organic layer was washed with brine, dried over
magnesium sulfate and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography (eluent: ethyl
acetate/hexane = 9/1) and recrystallized from

15 dichloromethane/methanol/diethyl ether to give the title compound 2-yl
form (80 mg, 12 %) and 1-yl form (38 mg, 57 %) as colorless crystals.
2-yl form (1)

IH-NMR(CDCls) 6: 2.25 (3H, ), 3.04 (2H, t, J = 6.2 Hz), 3.78 2H, s), 3.83

(3H, s), 4.66 (2H, t, J =6.2 Hz), 5.38 (2H, s), 6.94 (2H, t, J = 8.0 Hz), 7.16
20 (1H, ¢), 7.2-7.6 (10H, m), 7.64 (1H, s), 8.30 (1H, ).

IR (KBr): 1713, 1669, 1530, 1470, 1325, 1032, 735 cm'..

Elemental analysis for Cs2Hz2sF2NsO4S 0.5Hz0

Calcd.: C, 56.30; H, 4.43; N, 18.46.

Found : C, 56.18; H, 4.42; N, 18.19.

25 1-yl form (2)

IH-NMR(CDCls) §: 2.02 (3H, s), 2.7-2.8 (2H, m), 3.78 (2H, s), 3.83 (3H, s),
4.4-4.5 (2H, m), 5.38 (2H, s), 6.92 (2H, t, J = 8.0 Hz), 7.17 (1H, s), 7.25-
7.65 (10H, m), 7.66 (1H, s).

IR (KBr): 1713, 1669, 1530, 1470, 1327, 1236, 1032, 735 cm'..

30 Elemental analysis for Cs2HzsF2N504S 0.5H:0
Calced.: C, 56.30; H, 4.43; N, 18.46.

Found : C, 56.54; H, 4.30; N,18.27.



* 30 where necessary, coating the fornul ated product for the purpose of taste
maski ng, enteric dissolution or sustained release by a conmonly known

nmet hod. Coating agents for this purpose include, for exanple, 27

" hydr oxypropyl net hyl cellul ose, ethyl cellyl ose, hydroxynethyl cellul ose,
hydr oxypr opyl cellul ose, pol yoxyethyl ene ycol, Tween 80, Prulonic F68,

cel lul ose acetate phthal ate, hydroxypropyl net hyl cellul ose phthal ate,
hydroxynethyFEéﬁmP 83e acetate succinate, Eudragit (produced by Rohm 5

Conpany, Ger %c%hh&%)(hiﬁ-@%-M&%&ﬁzﬁsjﬁ(ﬁﬁgﬂmmyDggzes (e.g.,
((methyl(2-pyridinylmethyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d}pyrimidin-6-yl)phenyl)-N’-methoxyurea

The similar reaction as described in Example 5 by using the

compound obtained in Reference Example 3 (410 mg, 0.64 mmol) and 2-
aminoethanol (0.06 ml, 0.96 mmol) gave the title compound (76 mg, 19 %)
as colorless crystals.

10 1H-NMR(CDCL) &: 2.22 (3H, s), 3.3-3.5 (1H, br), 3.78 (2H, s), 3.83 (3H, s),
3.9-4.05 (2H, m), 3.99 (2H, s), 4.35-4.4 (2H, m), 5.27 (2H, s), 6.91 CH, t, J
= 8.0 Hz), 6.9-7.1 (1H, m), 7.15 (1H, s), 7.2-7.65 (8H, m), 8.35-8.4 (1H, m).
IR (KBr): 1709, 1649, 1470, 1323, 1030, 787 cm'1.
Elemental analysis for CsiHsoF2NeOsS 0.5H20

15 Caled.: C, 57.67; H, 4.84; N, 13.02.
Found : C, 57.77; H, 4.90; N, 12.82.
Example 33
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(3-(2-oxo-1-
pyrrolidinyl)propyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-

20 tetrahydrothienol2,3-dlpyrimidin-6-ylphenyl)-N’-methoxyurea



*iron oxide, titaniumdioxide), and the like. For an enteric preparation, an
I nt ermedi ate phase may be provi ded between the enteric phase and the
drug-cont ai ni ng phase for the purpose of separation of the two phases by a
" comonly known method. 10 An external preparation can be produced by
converting the conpound of the present i'nvention as a solid, semsolid or
liquid conposition by a conmmonly known nethod. Such a solid conposition is
produced by, for exanple, po i ng the conmpound of the present invention
as such or in mxture with/an excipient (e.g., glycol, mannitol,

MeO O

F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 15 (404 mg, 0.7 mmol) and 1-
(3-hydroxypropyl)-2-pyrrolidone (0.55 g, 3.85 mmol) gave the title
5 compound (322 mg, 66 %) as colorless crystals.

1H-NMR(CDCls) 5: 1.5-1.7 H, m), 1.8-2.0 (2H, m), 2.05 (3H, s), 2.25-2.45
(4H, m), 3.15 @H, t, J = 7.8 Hz), 3.23 H, t, J = 7.2 Hz), 3.76 (2H, s), 3.83
(3H, s), 5.37 (2H, s), 6.93 (2H, t, J = 8.0 Hz), 7.15 (1H, s), 7.2-7.6 (10H,
m), 7.67 (1H, s).

10 IR (KBr): 1715, 1671, 1532, 1470, 1327, 1032, 735 cm'L,
Elemental analysis for CssHssF2NsOsS -1.0H20
Calcd.: C, 59.99; H, 5.31; N, 11.66.
Found :C, 60.21; H, 5.18; N, 11.74.
mp 128-129°C

15 Example 34
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(2-0x0-1-
pyrrolidinylethyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea



"15 starch, microcrystalline cellulose, and the like), a thickening agent
(e.g., natural rubber, cellulose derivative, acrylic acid polyner, and the
like) and other additives. Such a |iquid conposition is produced by
preparing the conmpound of the present invention as an oily or aqueous
suspension in alnost the sanme manner as X’he I njection. The sem -solid
conposition 20 is preferably an aqueous or oily gel, or an ointnent. Al

t hese conpositions nmay contain regulators (e.g., car boni ¢ aci d,
phosphoric acid, citric acid, gb hl oric acid, sodium hydroxide, and the
par xy

i ke), preservatives (e.g., enzoic acid esters, chlorobutanol,

7]

SNo
MeOO

F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 15 (404 mg, 0.7 mmol) and 1-
(3-hydroxyethyl)-2-pyrrolidone (0.50 g, 3.85 mmol) gave the title
5 compound (290 mg, 60 %) as colorless crystals.
| 1H-NMR(CDCl) §: 1.7-1.85 (2H, m), 2.14 (3H, s), 2.21 H, t, J =8.1 H2),
254 (2H,t, J=6.2Hz),3.19 2H, t, J = 7.0 Hz), 3.29 (2H, t, J = 6.2 H2),
3.77 (2H, s), 3.83 (3H, s), 5.38 (2H, s), 6.93 H, t, J = 8.1 Hz), 7.18 (1H,
s), 7.25-7.7 (11H, m).
10 IR (KBr): 1715, 1672, 1530, 1470, 1323, 1238, 1032, 735 cm'L.
Elemental analysis for CasHs4F2NeOsS 0.5H20
Calcd.: C, 60.25; H, 5.06; N, 12.04.
Found : C, 60.29; H, 5.04; N, 12.13.
mp 134-136 °C
Example 35
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-fluorophenyl)-5-((methyl-
(2-(2-0x0-1-pyrrolidinylethyDamino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

15



benzal koni um chl oride, and the |ike) and other additives. 25 A suppository
I s produced by preparing the conpound of the present invention as an oily
or aqueous solid, sem-solid or liquid comnposition by a commonly known

met hod. Useful oily bases for such conpggitions include glycerides of

hi gher fatty acids (e.g., cacao fat, wtepsols (produced by Dynam te Nobel
Conpany, Germany) and the 30 like; nmediumfatty acids (e.g., MGIQ,

produced by Dynam te Nobel any, Cermany); and vegetable oils (e.qg.,
sesanme oil, soybean oil, cot s@ed oil, and the like). Aqueous bases
i ncl ude, for exanple, I\‘
TP N /©/F
N 7T\
{O ;sI»«*o
H,C—O o] F

F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 17 (350 mg, 0.588 mmol) and
1-(3-hydroxyethyl)-2-pyrrolidone (0.50 g, 3.85 mmol) gave the title

5 compound (283 mg, 68 %) as pale yellow crystals.
1H-NMR(CDCls) 5: 1.7-1.9 (2H, m), 2.15 (3H, s), 2.15-2.3 2H, m), 2.52
(2H, t, J = 6.2 Hz), 3.20 (2H, t, J = 6.8 Hz), 3.29 (H, t, J = 6.2 Hz), 3.77
(2H, s), 3.83 (3H, s), 5.37 (2H, s), 6.93 (2H, t, J = 8.2 Hz), 7.1-7.35 (6H,
m), 7.5-7.65 (4H, m), 7.64 (1H, s).
10 IR (KBr): 1723, 1667, 1532, 1472, 1236, 1034, 837, 762 cm'1.
Elemental analysis for CssHasFaNeOsS 0.5H20
Calcd.: C, 58.73; H, 4.79; N, 11.74.
Found : C, 58.99; H, 4.98; N, 11.92.
mp 198-200 °C
15 Example 36
Production of N-(2-(((1-(2,6-difluorobenzyl)-3-(4-fluorophenyl)-6-(4-
(((methoxyamino)carbonyl)amino)phenyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-5-yl)methyl)(methyl)amino)ethyl)-N-
methylmethanesulfonamide



* 28 polyethylene glycols and propyl ene glycol. Bases for aqueous gels
I ncl ude, for exanple, natural rubbers, cellul ose derivatives, vinyl
, Polyners and acrylic acid polynmers. A conpound of the fornula: 13 (CH2) nRl4

O R-NO0O5RIONNOSNON) 99
O
\S /
o)
/I
ST°N o
MeO o
F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 17 (350 mg, 0.588 mmol) and
2-methylaminoethanol (0.29 g, 3.85 mmol) gave the title compound (263

5 mg, 61 %) as pale yellow crystals.

IH-NMR(CDCl) 8: 2.13 (3H, s), 2.55 (2H, t, J = 6.4 Hz), 2.70 (3H, s), 2.71
(3H, s), 3.15 2H, t, J = 6.4 Hz), 3.81 (2H, s), 3.83 (3H, s), 5.37 (2H, s),
6.93 (2H, t, J = 8.2 Hz), 7.1-7.7 (11H, m).
IR (KBr): 1725, 1663, 1534, 1474, 1331, 1236, 1142, 1034, 793 cm'!.

10 Elemental analysis for CssHssFsNsOsS:
Calcd.: C, 54.24; H, 4.55; N, 11.50.
Found : C, 54.10; H, 4.45; N, 11.36.
mp 218-220 °C
Example 37

15 Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(((2S)-1-
(methylsulfonyl)-2-pyrrolidinyl)methyl)amino)methyl)-2,4-dioxo-3-
phenyl-1,2,3,4-tetrahydrothienol[2,3-dlpyrimidin-6-yl)phenyD)-N’-

methoxyurea



« F wherein R11 and R13 each is a Cl-4 alkyl, R14 is a hydrogen atomor a Cl.4
al koxy and mis an integer of 1 to 4 (hereinafter briefly referred to as
Compound (v)) or a salt thereof also has an excell ent GiRH ant agoni zi ng

*activity, especially a strong antagonistaéQactivity t hough t he conpound 10
falls outside the scope of Compound (1). anples of the "Cl.4 al kyl"
represented by Rh or R13 include nethyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, sec-butyl, tert-butyl netc. Exanples of the "Cl-4 al koxy"
represented by R14 include nethoxy,

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 15 (404 mg, 0.7 mmol) and (L)-
2-hydroxymethylpyrrolidine (0.39 g, 3.85 mmol) gave the title compound
5 (262 mg, 51 %) as colorless crystals.
IH-NMR (CDCls) 5: 1.7-1.85 (4H, m), 2.08 (3H, s), 2.2-2.4 (1H, m), 2.5
2.65 (1H, m), 2.72 (3H, s), 3.15-3.3 (2H, m), 3.7-3.9 (3H, m), 3.83 (3H, s),
5.37 (2H, s), 6.92 (2H, t, J = 8.2 Hz), 7.13 (1H, s), 7.2-7.7 (11H, m).
IR (KBr): 1713, 1667, 1528, 1470, 1333, 1148, 1030, 785 cm.
10 Elemental analysis for CssHssF2NsOesS2
Caled.: C, 56.90; H, 4.91; N, 11.37.
Found : C, 56.55; H, 4.87; N, 11.23.
mp 195-197 °C
Example 38
15 Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-fluorophenyl)-5-
((methyl(((2S)-1-(methylsulfonyl)-2-pyrrolidinyl)methyl) amino)methyD-
2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-ypheny])-N’-
methoxyurea



et hoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, 15
etc. As R', nethyl is preferable. As R13, nethyl is preferable. As Rl4, a

" hydrogen atom and net hoxy are preferable. Preferable exanples of mare 1
and 2. 20 Preferabl e exanpl es of Conpound (V) are N (4-(5-((2-

net hoxyet hyl ) met hyl ami no) met hyl ) - 1- (2, 6-¥3% | uor obenzyl )-1, 2, 3, 4-

t et rahydr o- 2, 4- di oxo- 3- (4- net hoxyphenyl )t hi eno[ 2, 3-d] pyri m di n- 6-

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 17 (400 mg, 0.672 mmol) and
(L)-2-hydroxymethylpyrrolidine (0.39 g, 3.85 mmol) gave the title

> compound (222 mg, 44 %) as colorless crystals.

1H-NMR(CDCls) §: 1.7-1.85 (4H, m), 2.09 (3H, s), 2.25-2.35 (1H, m), 2.55-
2.65 (1H, m), 2.71 (3H, s), 3.15-3.3 (2H, m), 3.65-3.7 (2H, m), 3.74 (1H, d,
J =12.0 Hz), 3.83 (3H, s), 3.87 (1H, d, J = 12.0 Hz), 5.36 (2H, s), 6.92 (2H,
t,J = 8.2 Hz), 6.85-6.95 (1H, m), 7.1-7.35 (5H, m), 7.49 2H, d, J = 8.4 Hz),

10 755(H, d, J =8.4Hz), 7.62 (1H, s).
IR (KBr): 1715, 1667, 1530, 1470, 1333, 1236, 1152, 1032, 795 cm'1.
Elemental analysis for CssHssFsNegOsS2
Calcd.: C, 55.55; H, 4.66; N, 11.10.
Found: C, 55.42; H, 4.45; N, 11.01.

15 mp 202-204 °C
Example 39
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl((2R)-1-
(methylsulfonyl)-2-pyrrolidinyl)methyl)amino)methyl)-2,4-dioxo-3-
phenyl-1,2,3,4-tetrahydrothieno[2,3-d]lpyrimidin-6-yl)phenyl)-N’-

20 methoxyurea



yl ) phenyl )-N - met hoxyurea or N-(4-(1-(2,6-difluorobenzyl)-5
((di met hyl am no) net hyl ) - 3- (4- net hoxyphenyl ) - 2, 4-di oxo-1, 2, 3, 4- 25
" tetrahydrothi eno[ 2, 3-d] pyri m di n-6yl ) phenyl )-N -net hoxyurea and a salt 29
thereof. Salts of Conpound (V) are preferably physiologically acceptable
acid addition salts. Such salts include,182dr exanple, salts with inorganic
acids (e.g., hydrochloric acid, hydrobromc acid, nitric acid, sulfuric
aci d, [ [
aci d,

The similar reaction as described in Example 2 by using the

compound obtained in Reference Example 15 (188 mg, 0.325 mmol) and
(R)-2-hydroxymethylpyrrolidine (0.14 g, 1.38 mmol) gave the title
5 compound (136 mg, 57 %) as colorless crystals.

1H-NMR(CDCls) &: 1.7-1.85 (4H, m), 2.08 (3H, s), 2.2-2.4 (1H, m), 2.5-2.65
(1H, m), 2.72 (3H, s), 3.15-3.3 (2H, m), 3.7-3.9 (3H, m), 3.83 (3H, s), 5.37
(2H, s), 6.92 @H, t, J = 8.2 Hz), 7.13 (1H, s), 7.2-7.7 (11H, m).
IR (KBr): 17183, 1665, 1530, 1470, 1333, 1148, 1030, 785 cm™.

10 Elemental analysis for CssHssF2NeO6Sz 0.5H20
Calced.: C, 56.21; H, 4.99; N, 11.24.
Found : C, 56.29; H, 4.79; N, 11.11.
mp 208-210 °C
Example 40

15 Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-pyridinyD-1,2,3,4-

tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyD-N’-methoxyurea
e

H HO_?ILN N
MeO’Nj(N N/RO
o] F
g

Diethyl cyanophosphate (245 mg) and N-ethyldiisopropylamine



trifluoroacetic acid, fumaric add, oxalic add, tartaric acid, maleic acid,
citric add, succinic acid, malic acid, nethanesulfonic acid,

" benzenesul fonic acid, p-toluenesulfonic acid, etc.), and the |Iike. Wen
Conpound (V) has an acidic group, it may forma physiologically 10

acceptabl e salt with an inorganic base (®9%., alkali netals and al kali ne
earth netals such as sodi um potassium calcium and nmagnesi um anmoni a, and
the |ike) or (284qd)were added t6 @ splutioniofehaybmponad ohitairsdip Refarence

B Bl PO 2 nsarkar L2 b RS Sncer
ice cooling, and the reaction mixture was warmed gradually to room
temperature and stirred for 13 hours. The reaction mixture was

5 distributed between ethyl acetate and water. The organic layer was
successively washed with water and saturated brine, dried over
magnesium sulfate, and concentrated under reduced pressure. The
obtained residue was roughly purified by aminopropyl silica gel column
chromatography (Fuji Silysia Chemical). The obtained a crude amide

10 (350 mg) was dissolved in ethanol (25.5 ml), and a solution of 28 %
sodium methoxide in methanol (196 mg) was added thereto. The
mixture was stirred at room temperature for 15 hours. The reaction
mixture was neutralized with 1N hydrochloric acid (1 ml), and the
solvent was distilled off. The residue was distributed between ethyl

15 acetate and water. The organic layer was successively washed with
water and saturated brine, and dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure. The obtained
residue was purified by aminopropyl silica gel column chromatography
(45 g, eluent: ethyl acetate/hexane 7/3 to ethyl acetate) and recrystallized

20 from THF-ethanol to give the title compound (210 mg) as colorless
crystals.
Elemental analysis for Cs1HsoNeOsSF-
Calcd.:C, 58.48; H, 4.75; N, 13.20.
Found :C, 58.46; H, 4.68; N, 12.93.

25 1H-NMR (CDCL) &: 2.15 (3H, s), 2.62 (2H, t, J = 5.9 Hz), 3.26 (3H, s), 3.41

(2H, t, J = 5.9 Hz), 3.80 (3H, s), 3.81 (2H, brs), 5.34 (2H, brs), 6.91 (2H, t,

J =8.1Hz), 7.24-7.40 (4H, m), 7.53 2H, d, J = 8.4 Hz), 7.62 2H, d, J =

8.4 Hz), 7.65 (1H, s), 7.88 (1H, dt, J = 1.5 Hz, 7.8 Hz), 8.67-8.69 (1H, m).

IR (KBr): 1717, 1674, 1591, 1530, 1460, 1329 cm™™.

Example 41

Production of N-(4-(1-(2,6-difluorobenzyD)-5-(((2-

ethoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-pyridinyD)-1,2,3,4-

30



15 the like). Conmpound (V) can be produced by the nethod described in
JP- A-9- 169768 (WD 96/24597) and JP- A-2001-278884 (WD 00/56739) and its
“anal ogous net hod. Conpound (V) may be a hydrate or a non-hydrate. The
hydrate is 20 exenplified by nonohydrate, sesquihydrate and di hydrate.
Conpound (V) can be used as a prodrug. Th@4 prodrug neans a conpound which
I's converted to Conpound (V) by a reaction due to an enzyne, an gastric

acid, or the tetrahydrothiensi2s3-dlpwimadinc6rd)plienid)- Nt niéthoxyurea
Et\o

-
(o) F
g

To a solution of the compound obtained in Reference Example 14
(251 mg) in DMF (4.3 ml) were added 2-ethoxyethyl chloride (141 mg), N-
> ethyldiisopropylamine (245 nl) and potassium iodide (107 mg), and the
mixture was stirred at 60 °C for 24 hours. The reaction mixture was
distributed between ethyl acetate and water. The organic layer was
washed with saturated brine and dried over magnesium sulfate. The
solvent was distilled off, and the residue was purified by aminopropyl
10 silica gel column chromatography (Fuji Silysia Chemical) (45 g, eluent:
ethyl acetate/hexane = 3/2 to 4/1) and recrystallized from ethyl acetate to
give the title compound (62 mg) as colorless crystals.
Elemental analysis for CszHs:NeOsSF2 0.1AcOEt
Calcd.cC, 59.01; H, 5.01; N, 12.74.
15 Found:C,59.11; H, 5.13; N, 12.55.
IH-NMR (CDCls) 5: 1.13 (3H, t, J = 6.9 Hz), 2.15 (3H, s), 2.63 QH, t, J =
6.2 Hz), 3.39 (2H, q, J = 6.9 Hz), 3.44 (2H, t, J = 6.2 Hz), 3.80 (2H, brs),
3.81 (3H, s), 5.34 (2H, brs), 6.91 (2H, t, J = 8.1 Hz), 7.19 (1H, s), 7.27-7.32
(1H, m), 7.35-7.41 (2H, m), 7.53 (2H, d, J = 8.4 Hz), 7.63 (1H, s), 7.64 (2H,
20 4,J=8.4Hz),7.88 (1H, dt, J = 1.2 Hz, 7.5 Hz), 8.68 (1H, dt, J = 0.9 Hz,
4.8 Hz).
IR (KBr): 1717, 1674, 1591, 1530, 1460, 1329 cm'1.
Example 42
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(5-fluoro-2-pyridinyl)-5-(((2-
25 methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothienol[2,3-d]pyrimidin-6-yl)phenylD)-N’-methoxyurea



living body, that is, a conpound which is converted to Conpound (V) with 25
oxi dation, reduction, hydrolysis, or the |like according to an enzyne, or a
" conpound which is converted to Conpound (V) with gastric acid, etc. The
prodrug for Conpound (V) may for exanple be a conpound obtained by
subj ecting an am no group in Conpound (\))OEto an acylation, alkylation or
phosphoryl ation (e.g., a conpound obtai ned by subjecting an 30 am no group

in Conmpound (V) to an ei cosa\n%;t i on, al anyl ati on,

pentyl am nocar bonyl ati on, (5- hyl - 2- oxo- 1, 3- di oxol en- 4-
yl ) met hoxycar bonyl ati on, tetrahygrof Lgan/%@]t)ﬁm, pyrrolidyl met hyl ati on,
|

H H N“SN
NN 71

MeO \rr S N /&o

o F

By a similar manner to Example 40, a crude amide (270 mg) was
obtained from the compound obtained in Reference Example 7 (304 mg),
diethyl cyanophosphate (153 pl), 2-amino-5-fluoropyridine (113 mg) and

5 N-ethyldiisopropylamine (190 nl), and the title compound (113 mg) was
obtained from the crude amide by using methanol (19 ml) and a solution
of 28 % sodium methoxide in methanol (146 mg).

Elemental analysis for CsiH2o0NsOsSF's
Calcd.:C, 56.87; H, 4.46; N, 12.84.

10 Found:C, 56.69; H, 4.57; N, 12.83.
IH-NMR (CDCls) &: 2.13 (3H, s), 2.62 (2H, t, J = 5.9 Hz), 3.26 (3H, s), 3.41
(2H, t, J = 5.9 Hz), 3.80 (2H, brs), 3.82 (3H, s), 5.33 (2H, brs), 6.92 (2H, t,
J = 8.3 Hz), 7.19 (1H, s), 7.28-7.38 (2H, m), 7.52-7.63 (6H, m), 8.51 (1H, d,
J = 3.0 Hz).

15 IR (KBr): 1715, 1674, 1586, 1530, 1462 cm!.
Example 43
Production of N-(4-(3-(5-bromo-2-pyridinyl)-1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea

20 H H NN
MeO \n/ S N (o)

The similar reaction as described in Example 40 by using the



30 pival oyl oxynethyl ation and tert-butylation, etc.). These conpounds can

be produced fromthe conpound of the present invention. A prodrug of

" Conmpound (V) may al so be one which is converted into Corrpound (V) under a
physi ol ogi cal condition, such as those 517618“” bed in "1YAKUHI N no KAI HATSU

(Devel opment of  Pharmaceutical s)", Vol Design of Mol ecules, p.163-198,

Publ i shed by H ROKAWA SHOTEN 990) Conpound é\g ¥ be Iabel ed with an

i sot ope (e. g.commoumichtagae] in eference Example 7 (304 mg), diethyl

cyanophosphate (153 nl), 2-amino-5-bromopyridine (173 mg) and N-
ethyldiisopropylamine (190 ul) gave a crude amide (228 mg).
Furthermore, the similar reaction by using methanol (14.5 ml) and a

5 solution of 28 % sodium methoxide in methanol (112 mg) gave the title
compound (113 mg).
Elemental analysis for CaiH2sNsOsSBrF2 0.5H20
Caled.:C, 51.39; H, 4.17; N, 11.60.
Found :C, 51.68; H, 4.25; N, 11.53.

10 1H-NMR (CDCl) &: 2.13 (3H, s), 2.62 (2H, t, J = 5.9 Hz), 3.26 (3H, s), 3.41
(2H, t, J = 5.9 Hz), 3.78 (2H, brs), 3.80 (3H, s), 5.32 (2H, brs), 6.92 (2H, t,
J=8.1Hz), 7.27 (1H, d, J = 8.4 Hz), 7.27-7.33 (1H, m), 7.37 (1H, s), 7.54
(2H, d, J =9.0 Hz), 7.60 (2H, d, J =9.0 Hz), 7.64 (1H, s), 7.98 (1H, dd, J =
2.7Hz, 8.4 Hz), 8.72 (1H, d, J = 2.7 H2).

15 IR (KBr): 2938, 1717, 1674, 1590, 1456 cm™L.

Example 44

Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

methoxyethyl) (methyl)amino)methyl)-3-(5-methyl-2-pyridinyl)-2,4-dioxo-

1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyD)-N’-methoxyurea
\O

e
20 ﬂ M
MeO~ N O

F

The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (304 mg), diethyl
cyanophosphate (153 pl), 2-amino-5-methylpyridine (109 mg) and N-
ethyldiisopropylamine (190 nl) gave a crude amide (188 mg).

25 Furthermore, the similar reaction by using methanol (13.5 ml), a solution
of 28 % sodium methoxide in methanol (103 mg) gave the title compound



‘and the Iike. 10 And the conpound represented by the fornmula: Rc (CH2) g O n
d ~R RS NBC (A (CH2) pRa wherein Rais (1) a hydrogen atom (2) an aryl
“group which may have 1 to 5 substituent(s) selected fromthe group
consisting of (i) a halogen, (ii) a nitro, (iii) a cyano, (iv) an am no,
(v) a carboxyl group which nmay be 107

(122 mg).

Elemental analysis for Cs2Hs2NeOsSF2 0.5H20

Calced.:C, 58.26; H, 5.04; N, 12.74.

Found :C, 58.55; H, 5.14; N, 12.67.

> 1H-NMR (CDCL) 5: 2.14 (3H, s), 2.39 (3H, s), 2.62 (2H, t, J = 5.7 Hz), 3.26

(3H, s), 3.41 (2H, t, J = 5.7 Hz), 3.77 (2H, brs), 3.80 (3H, s), 5.26 (1H, brs),

5.38 (1H, brs), 6.91 (H, t, J = 8.3 Hz), 7.23-7.34 (2H, m), 7.42 (1H, s),

7.53 (2H, d, J = 8.7 Hz), 7.62 (2H, d, J = 8.7 Hz2), 7.66 (1H, s), 7.66-7.69

(1H, m), 8.48 (1H, d, J = 2.4 Hz).

10 IR (KBr): 2938, 1717, 1675, 1586, 1530, 1462 cm.

Example 45

Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

methoxyethyl)(methyl)amino)methyl)-3-(6-methyl-2-pyridinyl)-2,4-dioxo-

1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

e

P ¥e!
15 H H NN
A NM L
MeO \“/ S N (o)
° b2l

F

The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (423 mg), diethyl
cyanophosphate (212 pl), 2-amino-6-methylpyridine (151 mg) and N-
ethyldiisopropylamine (265 nl) gave a crude amide (242 mg).

20 Furthermore, the similar reaction by using methanol (17 ml), a solution
of 28 % sodium methoxide in methanol (131 mg) gave the title compound
(145 mg).
Elemental analysis for Cs2:Hs2NeOsSFz 0.5Hz0
Calcd.:C, 58.26; H, 5.04; N, 12.74.

25 Found :C, 58.39; H, 4.86; N, 12.79.
IH-NMR (CDCls) 8: 2.15 (3H, s), 2.60 (3H, s), 2.62 (2H, t, J = 5.8 Hz), 3.27



15 esterified or amdated, (vi) an al kyl enedi oxy, (vii) an alkyl, (viii) an
al koxy, (ix) an alkylthio, (x) an al kylsulfinyl and (xi) an al kyl sul fonyl,
" (3) a cycloal kyl group which nay have a substituent or (4) a heterocyclic
group which may have a substituent; Rb is ni t rogen- cont ai ni ng
het er ocyclic group which may have a subsltqqauent; Rc is an am no group 20

whi ch h bsti t t; Rdi I I ch
Substi Cuont - BB, o) dhal (2Hgeid oib.8 H), 8:6a:A@4(2HL mh 3.4 638, sbis.05 (bHla

Contal ne o pdk 0 SAorh b A TR P 280 A8 0L AT A RE L ey T8
(1H, d, J="7.8 Hz), 7.21 (1H, d, J = 7.8 Hz), 7.25 (1H, s), 7.26-7.35 (1H,
m), 7.53 @H, d, J = 8.7 Hz), 7.63 (1H, s), 7.53 (2H, d, J = 8.7 Hz), 7.64
>  (2H,d,J=8.7Hz), 7.76 (1H, t, J = 7.8 Hz).

IR (KBr): 2936, 1715, 1672, 1603, 1530, 1472 cm'!.
Example 46
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-3-(3-methoxy-6-methyl-2-

10 pyridinyl)-2,4-dioxo-1,2,3,4-tetrahydrothienol2,3-dlpyrimidin-6-
yDphenyD)-N’-methoxyurea

MeO »
N (o) 7 |
74 Me
_N__N I
(o] F
Ry

The similar reaction as described in Example 40 by using the

compound obtained in Reference Example 7 (455 mg), diethyl

15 cyanophosphate (227 nl), 2-amino-3-methoxy-6-methylpyridine (208 mg)
and N-ethyldiisopropylamine (310 pl) gave a crude amide (130 mg).
Furthermore, the similar reaction by using methanol (8.5 ml), a solution
of 28 % sodium methoxide in methanol (666 mg) gave the title compound
(107 mg).

20 Elemental analysis for CssHsNsOsSF: 0.5H:0
Calced.:C, 57.47; H, 5.11; N, 12.18.
Found :C, 57.54; H, 5.03; N, 12.26.
tH-NMR (CDCls) §: 2.13 (3H, s), 2.51 (3H, s), 2.62 (2H, t, J = 5.9 Hz), 3.26
(3H, s), 3.40 (2H, t, J =5.9 Hz), 3.77 (1H, d, J = 12.3 H2), 3.77 (3H, s),

25 379 (3H, s),3.86 (1H, d, J = 12.3 Hz), 5.24 (1H, d, J = 15.6 Hz), 5.40 (1H,
d, J =15.6 Hz), 6.90 2H, t, J =8.1 Hz), 7.19 (1H, d, J = 8.4 Hz), 7.23-7.34



excel l ent GhRH ant agoni zi ng activity, especially strong antagonistic 25

activity simlar to Conpound (1). The definitions of the substituents of
" Compound (A) are shown below. 31 Exanples of "aryl" of "aryl group which
may have 1 to 5 substituent(s) selected fromthe group consisting of (1) a
hal ogen, (ii) a nitro, (iii) a cyano, (]r% an am no, (v) a carboxyl group
which may be esterified or am dated, (vi) an al kyl enedi oxy, évi 1) an al kyl,
(viii) an (1H,m),7.27(H, d, J=8.4Hz), 7.51 2H, d, J =8.7 Hz), 7.58 (2H, d, J =

8.7 Hz), 7.65 (1H, s), 7.69 (1H, s).

IR (KBr): 2938, 1715, 1674, 1589, 1532, 1470 cm'1.

Example 47

> Production of N-(4-(1-(2,6-difluorobenzyl)-3-(3-hydroxy-6-methyl-2-
pyridinyl)-5-((2-methoxyethyl)(methyl)amino)methyD)-2,4-dioxo-1,2,3,4-

tetrahydrothienol[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

~0
HO
H H N” N
N__N a A Me
MeO \rr S N o)
o) F

F

A crude amide (163 mg) was produced by reacting the compound

10 obtained in Reference Example 7 (455 mg) with 1-ethyl-3-(3-
dimethylaminopropyl)-carbodiimide hydrochloride (306 mg), 1-
hydroxybenzotriazole (288 mg), 2-amino-3-hydroxy-6-methylpyridine
(187 mg) and N-ethyldiisopropylamine (517 ). Furthermore, the title
compound (127 mg) was obtained from the crude amide by using

15 methanol (11 ml) and a solution of 28 % sodium methoxide in methanol
(85 mg).
Elemental analysis for CssHsiNsOsSF2 ‘H20
Calcd.:C, 56.13; H, 5.01; N,12.27.
Found :C, 56.03; H, 5.21; N,12.05.

20 1H-NMR (CDCl) &: 2.11 (3H, s), 2.48 (3H, s), 2.51-2.59 (2H, m), 3.20 (3H,
s), 3.30-3.46 (4H, m), 3.60 (1H, d, J = 12.3 Hz), 3.79 (3H, s), 4.05 (1H, d, J
=12.3 Hz), 5.21 (1H, d, J = 15.6 Hz), 5.31 (1H, d, J = 15.6 Hz), 6.88 (2H, t,
J=8.1Hz),7.07 (1H, d, J = 8.1 Hz), 7.21-7.31 (2H, m), 7.43-7.51 (4H, m),
7.69 (1H, s).

25 IR (KBr): 2936, 1715, 1669, 1591, 1530, 1472 cm'L,
Example 48



5 al koxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an al kyl sul fonyl"
represented by Ra are C6-14 aryl such as phenyl, 1-naphthyl, 2-naphthyl,
“anthryl, phenanthryl, acenaphthylenyl, and the |ike. Exanples of "hal ogen"
of "aryl group which may have 1 to 5 substituent(s) selected fromthe group
consisting of (i) a halogen, (ii) a 10 hi®ro, (iii) a cyano, (iv) an anino,
(v) a carboxyl group which may be esterified or amdated, (vi) an
al kyl enedi oxyPro(dmch)marfM-l(&;([l (2(6rd1ﬂ1)ombenw19<'(5x§((2 (ix) an alkylthio, (x) an

al kyl sul finyl | | sul f re res ted b aefluorlne
chl ori ne, dH’FﬁP BﬂYlgG?‘ﬁi‘ methyl) 3- OXY 2- I}/YI'IR&D
dioxo-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-yDphenyl)-N'-

methoxyurea
-0

\\l MeO

; ' HM 1)
MeO’N‘n/N N O

(o) F

b

The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (455 mg), diethyl
cyanophosphate (285 nl), 2-amino-3:methoxypyridine (233 mg) and N-
ethyldiisopropylamine (388 pl) gave a crude amide (226 mg).

10 Furthermore, the similar reaction by using methanol (15.5 ml), a solution
of 28 % sodium methoxide in methanol (120 mg) gave the title compound
(115 mg).
Elemental analysis for Cs2Hs2NeOesSF2 0.5H20
Calcd.:C, 56.88; H, 4.92; N, 12.44.
15 Found :C, 56.88; H, 4.96; N, 12.31.
IH-NMR (CDCls) &: 2.20 (3H, s), 2.63 (2H, t, J = 6.2 Hz), 3.28 (3H, s), 3.41
(2H, t, J = 6.2 Hz), 3.78 (1H, d, J = 12.3 Hz), 3.82 (3H, s), 3.84 (3H, s),
3.88 (1H, d, J = 12.3 Hz), 5.35 (2H, s), 6.92 (2H, t, J = 8.1 Hz), 7.17 (1H,
s), 7.23-7.39 (3H, m), 7.54 (H, d, J = 8.8 Hz), 7.57 (1H, s), 7.69 @H, d, J
20 =88Hz),8.23827(H, m).
IR (KBr): 1717, 1674, 1590, 1530, 1470 cm'1.
Example 49
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-(1-hydroxy-1-
methylethyl)phenyl)-5-(((2-methoxyethyl)(methyl)amino)methyl)-2,4-
25 dioxo-1,2,3,4-tetrahydrothienol[2,3-dlpyrimidin-6-yDphenyD)-N’-

methoxyurea



Exanpl es of "carboxyl group which nmay be esterified or am dated” 15 of
"aryl group which may have 1 to 5 substituent(s) selected fromthe group
“consisting of (i) a halogen, (ii) a nitro, (iii) a cyano, (iv) an am no,
(v) a carboxyl group which nay be esterifgfd or ami dated, (vi) an
al kyl enedi oxy, (vii) an alkyl, (viii) an koxy, (ix) an alkylthio, (x) an
al kyl sul finyl and (xi) an alkylsulfonyl represented by Ra are carboxyl, a
20 G . 6al koxy-carbonyl (e.g. ,Chethoxycarbonyl et hoxycar bonyl ,

propoxycar bonyl , isopropoxycarbonyl, butoxycarponyl, isobutoxycarbonyl,
sec- but oxycar bonyl , tert-butoxyoar bondl , Sycar bonyl,
MeO’N\ﬂ/N S N/go

o F

The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (1.22 g), diethyl
cyanophosphate (456 ul), 4-(1-hydroxy-1-methylethyDaniline (454 mg)

5 and N-ethyldiisopropylamine (569 nl) gave a crude amide (1.12 g).
Furthermore, the similar reaction by using ethanol (60 ml), a solution of
28 % sodium methoxide in methanol (579 mg) gave the title compound
(849 mg).
Elemental analysis for CssHs7NsOeSF2 0.5H20
10 Caled.:C, 59.82; H, 5.45; N, 9.97.
Found :C, 60.09; H, 5.40; N, 10.06.
IH-NMR (CDCls) &: 1.60 (6H, s), 1.79 (1H, s), 2.14 BH, s), 2.63 @H, t, J =
5.9 Hz), 3.27 (3H, s), 3.41 (2H, t, J = 5.9 Hz), 3.81 3H, s), 3.82 (H, s),
5.36 (2H, s), 6.92 (2H, t, J = 8.3 Hz), 7.20-7.34 (4H, m), 7.53 2H, d, J =
15 8.7Hz),7.60-7.63 (5H, m).
IR (KBr): 1713, 1669, 1590, 1532, 1470 cm'!.
Example 50
Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-3-(4-(1-hydroxy- 1-methylethyl)phenyl)-2,4-dioxo-1,2,3,4-
20 tetrahydrothieno([2,3-d]pyrimidin-6-yl)phenyD)-N’-methoxyurea

AN (o] /©>(OH
MeO’N\n/N N’j\O
(o] F
F?j



hexyl oxycarb

onyl, and the like), a Ca.6 cycl oal kyl oxy-carbonyl (e.g.,

cycl opropyl oxycar bonyl , cycl obutyl oxycarbonyl, cydopentyl oxycarbonyl,

“cycl ohexyl ox
phenoxycar bo
ant hryl oxyca
the like), a

et hyl car bano
| sobutyl carb

10

15

20

25

ycarbonyl, and the like), a C6-i4 aryl oxy-carbonyl (e.g.,
nyl, 1-napht hyl oxycarbonyl, 2-naphthyl oxycarbonyl ,

25

rbonyl , phenant hryl oxycarbordd2 acenapht hyl enyl oxycar bonyl ,
Crlo aral kyl oxy-carbonyl (e.g., benzyl oxycarbonyl, and the
| i ke), carbanoyl, The\simmbar faction| dsydesafibedrindixample40 by usingy-®r banoy! ,

L BB RS ), DB R AR S o2 Doy
ethoxycarbonyllamino-5-[4-(3-methoxyureido)phenyl]thiophene-3-
carboxylic acid (470 mg), diethyl cyanophosphate (167 ul), 4-(1-hydroxy-
1-methylethyl)aniline (166 mg) and N-ethyldiisopropylamine (209 nl)
gave a crude amide (422 mg). Furthermore, the similar reaction by
using ethanol (25.5 ml) and sodium ethoxide (70 mg) gave the title
compound (113 mg).
Elemental analysis for CssHs7NsOsSF2
Calcd.:C, 64.54; H, 5.14; N, 9.65.
Found :C, 64.46; H, 5.05; N, 9.70.
IH-NMR (CDCls) 5 1.62 (6H, s), 1.77 (1H, s), 2.05 (3H, s), 3.56 (2H, s),
3.82 (3H, s), 3.90 (2H, s), 5.36 (2H, s), 6.91 (2H, t, J = 8.1 Hz), 7.14-7.38
(9H, m), 7.55 (2H, d, J =9.0 Hz), 7.62 (1H, s), 7.64 (2H, d, J = 8.7 Hz),
7.72 (2H, d, J = 8.4 H2).
IR (KBr): 1713, 1669, 1590, 1530, 1470 cm'*.
Example 51
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-3-(4-(1-methoxy-1-
methylethyl)phenyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-
6-yDphenyl)-N-methoxyurea

-0

/ (o] /@XOMe
Moy /—\—j s: :N/&O

The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (364 mg), diethyl
cyanophosphate (136 pnl), 4-(1-methoxy-1-methylethyDaniline (149 mg)
and N-ethyldiisopropylamine (171 pl) gave a crude amide (292 mg).

and



but yl car banmoyl, tert-butyl carbanoyl, pentyl carbanoyl, hexyl carbanoyl, 32
and the like), a Nnono-C3 a cydoal kyl - car banoyl (e.g.,
" cydopr opyl car banoyl , cydobut yl car banmoyl, cycl opentyl carbanoyl,
cycl ohexyl carbanmoyl, and the like), a N-nmono-C6.14 aryl-carbanoyl (e.g.,
phenyl car banoyl, 1-naphthyl carbanoyl, 2-hkpht hyl carbanoyl, 5
ant hryl car banoyl , phenant hryl oxycar banoyl, acenapht hyl enyl oxycar banoyl, and
the like), NKmtbefnere thesimilar reacthiemrbylusing gthamdréﬂlmﬁr haohytion afid t he

lTke), and t g% ‘!Aai sli)%ium methoxide in methanol (146 mg) gave the title compound
(146 mg).
Elemental analysis for CseHssNsOsSF2
> Caled.:C, 61.09; H, 5.55; N, 9.89.

Found :C, 60.97; H, 5.54; N, 9.92.
IH-NMR (CDCls) 8: 1.55 (6H, s), 2.15 (3H, s), 2.64 2H, t, J = 5.9 Hz), 3.11
(3H, s), 3.27 (3H, s), 3.41 (2H, t, J = 5.9 Hz), 3.82 (3H, s), 3.83 (2H, s),
5.36 (2H, s), 6.92 (2H, t, J = 8.3 Hz), 7.16 (1H, s), 7.24-7.36 (4H, m), 7.51-

10 763 (6H, m).
IR (KBr): 1715, 1674, 1590, 1532, 1464, 1327 cm'%.
Example 52
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-3-(1-methyl-1H-imidazol-2-yl)-2,4-

15 dioxo-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-y)phenyl)-N’-
methoxyurea

=0

\ﬁ
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The similar reaction as described in Example 40 by using the

compound obtained in Reference Example 7 (455 mg), diethyl

20 cyanophosphate (228 ul), 2-amino-1-methyl-1H-imidazole hydrochloride
(214 mg) and N-ethyldiisopropylamine (586 pl) gave a crude amide (48
mg). Furthermore, the similar reaction by using methanol (3.3 ml), a
solution of 28 % sodium methoxide in methanol (25 mg) gave the title
compound (17 mg).

25 1H-NMR (CDCL) 5: 2.15 (3H, s), 2.61 (2H, dt, J = 1.8 Hz, 6.90 Hz), 3.27
(3H, s), 3.40 (2H, dt, J = 1.8 Hz, 6.0 Hz), 3.53 (3H, s), 3.75 (1H, d, J = 12.3



Exanpl es of "al kyl enedi oxy" of "aryl group which may have 1 to 5
substituent(s) selected fromthe group consisting of (i) a halogen, (ii) a
10 nitro, (iii) a cyano, (iv) an amno, (v) a carboxyl group which may be
esterified or amdated, (vi) an al kyl enedi oxy, (vii) an alkyl, (viii) an
al koxy, (ix) an alkylthio, (x) an al kyl sth4 | nyl and (xi) an aI kyl sul fonyl "
represented by Ra are a C .e al kyl enedi ox éz) -OCH2O-, -Q CHa) 20-, -
Q(CHa 30, -3)8003H, 9 818)) ,,d @01223/ ) 12413@@ =458 Hz)| k" of

(o ol WAC o0 e 0 Tt UoF L YO Bl e < ST A O
(1H, d, J = 1.5 Hz), 7.28 (1H, s), 7.25-7.34 (1H, m), 7.53 (2H, d, J = 9.0
Hz), 7.60 (2H, d, J =9.0 Hz), 7.70 (1H, s).
5 IR (KBr): 1725, 1682, 1590, 1530, 1470 cm.
Example 53
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-3-(3-methylbutyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyl)-N’-methoxyurea
B ®)

/N i /\)\
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The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (455 mg), diethyl
cyanophosphate (228 nl), isoamylamine (139 mg) and N-
ethyldiisopropylamine (310 nl) gave a crude amide (102 mg).

15 Furthermore, the stirring with methanol (7 ml), a solution of 28 %
sodium methoxide in methanol (55 mg) at 55 °C for 20 hours and the
similar treatment gave the title compound (80 mg).

Elemental analysis for C31Hs7NsOsSF2
Calced.:C, 59.13; H, 5.92; N, 11.12.

20 Found:C, 58.97; H, 5.99; N, 10.90.
IH-NMR (CDCls) 5: 0.98 (6H, d, J = 6.3 Hz), 1.52-1.58 (2H, m), 1.64-1.71
(1H, m), 2.14 (3H, ), 2.66 (2H, t, J =5.9 Hz), 3.30 (3H, s), 3.45 2H, t, J =
5.9 Hz), 3.81 (3H, s), 3.85 (2H, s), 4.04-4.09 (2H, m), 5.33 (2H, s), 6.90
(H, t, J =8.3 Hz), 7.17 (1H, s), 7.24-7.35 (1H, m), 7.51 CH, d, J = 8.7

25 Hz),7.57(2H,d, J=8.7Hz), 7.60 (1H, s).
IR (KBr): 2959, 1705, 1659, 1590, 1531, 1472 cm'™.



nitro, (iii) a cyano, (iv) an amno, (v) a carboxyl group which may be
esterified or amdated, (vi) an al kylenedi oxy, (vii) an alkyl, (viii) an
“al koxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an al kyl sul fonyl"
20 represented by Ra are a Ci-e alkyl (e , methyl, ethyl, propyl,

| sopropyl, butyl, isobutyl, sec-butyl, 1g?t-butyl, pentyl, hexyl, and the
like), and the |ike. Exanples of "al koxy" of "aryl group which may have 1
to 5 substitExamply54el ected fromthe group consisting of (i) a hal ogen,

%iy) bg 25 niI;rro%’uc\(.iiohio)f l@'(&)@!@,ﬁ-((hjﬂQor%ﬂer?zrgly'%‘(z(r\ﬁ)etﬁloxcy%rtﬁ%yé-(@é-Oup whi ch
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]lpyrimidin-6-yl)phenyl)-N’-methoxyurea

/N (o]
5 H HMN ~O~
.N__N
(o] F
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The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (455 mg), diethyl
cyanophosphate (228 ul), 2-methoxyethylamine (120 mg) and N-
ethyldiisopropylamine (310 nl) gave a crude amide (266 mg).

10 Furthermore, the similar reaction by using methanol (19.6 ml), a solution
of 28 % sodium methoxide in methanol (152 mg) gave the title compound
(140 mg).
Elemental analysis for C2sHasNsOeSF2
Calcd.:C, 56.39; H, 5.39; N, 11.34.

15 Found :C, 56.40; H, 5.35; N, 11.15.
H-NMR (CDCls) & 2.14 (3H, s), 2.65 2H, t, J = 5.9 Hz), 3.30 3H, s), 3.36
(3H, s), 3.45 (2H, t, J = 5.9 Ha), 3.66 (2H, t, J = 5.9 Hz), 3.81 (3H, s), 3.84
(2H, s), 4.30 (2H, t, J = 5.9 Hz), 5.33 (2H, s), 6.90 (2H, t, J = 8.3 Hz), 7.15
(1H, s), 7.24-7.34 (1H, m), 7.51 (2H, d, J = 9.0 Hz), 7.56 2H, d, J = 9.0

20 Hz), 7.60 1H, m).
IR (KBr): 2936, 1705, 1663, 1590, 1532, 1472 cm'!.
Example 55
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-ethoxyethyl)-5-(((2-
methoxyethyl) (methyl)amino)methyl)-2,4-dioxo-1,2,3,4-

25 tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



esterified or amdated, (vi) an al kyl enedi oxy, (vii) an alkyl, (viii) an
al koxy, (ix) an alkylthio, (x) an al kylsulfinyl and (xi) an al kyl sul fonyl"
represented by Ra are a C .e al koxy (e.g., methoxy, ethoxy, propoxy,
| sopr opoxy, butoxy, isobutoxy, sec-butog¥% tert-butoxy, pentyloxy, 30
hexyl oxy, and the like), and the |ike. | es of "al kylthio" of "aryl
group which may have 1 to 5 _substituent(s) selected fromthe group
consisting of (i) a hal ogen, Pii) a 33 nitro, (iii) a cyano, (iv) an am no,
(v) a carboxyl group which nay The

N

e (o)
: : @_HLN ~O
MeO™ S N’I\O
o F
2
The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (455 mg), diethyl
cyanophosphate (228 pl), 2-ethoxyethylamine (143 mg) and N-

S ethyldiisopropylamine (310 nl) gave a crude amide (259 mg).
Furthermore; the similar reaction by using methanol (18.7 ml), a solution
of 28 % sodium methoxide in methanol (144 mg) gave the title compound
(193 mg).

Elemental analysis for CsoHssNsOsSF2
10 Caled.:C, 57.04; H, 5.58; N, 11.09.
Found :C, 57.01; H, 5.66; N, 10.93.
1H-NMR (CDCls) 6: 1.15 (3H, t, J = 6.9 Hz), 2.14 8H, s), 2.66 2H, t, J =
6.0 Hz), 3.30 (3H, s), 3.45 (2H, t, = 6.0 Hz), 3.54 (2H, q, J = 6.9 Hz), 3.69
(2H, t, J = 6.0 Hz), 3.81 (3H, s), 3.84 (2H, s), 4.29 (2H, t, J = 6.0 Hz), 5.32
15 (2H,s),6.89 (2H, t, J = 8.1 Hz), 7.17 (1H, s), 7.23-7.34 (1H, m), 7.52 2H,
d, J =8.7Hz), 7.57 2H, d, J = 8.7 Hz), 7.60 (1H, m).
IR (KBr): 2975, 1705, 1663, 1590, 1532, 1472 cm!.
Example 56
Production of N-(4-(1-(2,6-difluorobenzyl)-3-isopropyl-5-(((2-
20 methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4
tetrahydrothienol[2,3-d]lpyrimidin-6-yl)phenyl)-N’-methoxyurea



esterified or amdated, (vi) an al kyl enedi oxy, (vii) an alkyl, (vii
al koxy, (ix) an alkylthio, (x) an al kylsulfinyl and (xi) an al kyl sul fonyl"
represented by Rare a Cl-s alkylthio (e.g., nmethylthio, ethylthio,
propyl thio, isopropylthio, butylthio, isobutylthio, sec-butylthio,
butyl thio, pentylthio, hexylthio, and tr%97ike), and the |ike. Exanples of
"al kyl sul finyl" of "aryl group which nay have 1 to 5 substituent(s)

sel ected fromthe group consi&ing of (i) a halogen, (ii) a

nitro,

i) an

5
tert-

(iii) a

cyano, (iv) an amno, (v) a carboxyl group which may be 10 esterified or

am dated, (vi) an alkylenedioxy,N(viig an alkyl, (viii) an

H H N
N__N a

MeO” \[r S™ N /KO

o F

F

The similar reaction as described in Example 40 by using the

compound obtained in Reference Example 7 (455 mg), diethyl

cyanophosphate (228 ul), isopropylamine (95 mg) and N-

5 ethyldiisopropylamine (310 pl) gave a crude amide (306 mg).

Furthermore, the stirring with methanol (23.2 ml) and a solution of 28 %
sodium methoxide in methanol (179 mg) at 60 °C for 17 hours and the

similar treatment gave the title compound (192 mg).
Elemental analysis for C2sHssNsOsSF-

10 Caled.:C, 57.89; H, 5.53; N, 11.64.
Found :C, 57.98; H, 5.49; N, 11.72.

1H-NMR (CDCl) §: 1.52 (6H, d, J = 6.9 Hz), 2.13 (3H, s), 2.66 2H, t, J =

5.9 Hz), 3.31 (3H, s), 3.46 (2H, t, J = 5.9 Hz), 3.82 (3H, s), 3.84 (2H, ),

5.31 (2H, s), 5.34 (1H, m), 6.90 (2H, t, J = 8.1 Hz), 7.16 (1H, s), 7.24-7.35
15 (1H,m), 7.52 (2H, 4, J = 8.4 Hz), 7.55 (2H, d, J = 8.4 Hz), 7.60 (1H, m).

IR (KBr): 2973, 1703, 1659, 1590, 1534, 1472 cm'1.
Example 57
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

methoxyethyl)(methyl)amino)methyl)-3-(6-methoxy-3-pyridazinyl)-2,4-
20 dioxo-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-ylphenyl)-N’-

methoxyurea



al koxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an al kyl sul fonyl"
represented by Ra are a C.s al kylsulfinyl (e.g., nethylsulfinyl,

et hyl sul finyl, propylsulfinyl, isopropylsulfinyl, butylsulfinyl,

i sobutyl sul finyl, sec-butylsulfinyl, tert-butylsulfinyl, pentylsulfinyl, 15
hexyl sul finyl, and the like), and the | i 3B Exanmpl es of "al kyl sul fonyl " of
"aryl group which may have 1 to 5 substituent(s) selected fromthe group
consisting of (i) a halogen, @i) a nitro, (iii) a cyano, (iv) an am no,
(v) a carboxyl group which nay e esterified or am dated, (vi) an

al kyl enedi oxy, (vii) an alkyl, (Niii)q arf\I(OMe
H H SnN
NN 2808

MeO™ Y~ S N’&O
o] F
28
The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (455 mg), diethyl
cyanophosphate (285 pl), 3-amino-6-chloropyridine (243 mg) and N-

5 ethyldiisopropylamine (388 nl) gave a crude amide (207 mg).
Furthermore, the similar reaction by using methanol (14.2 ml), a solution
of 28 % sodium methoxide in methanol (109 mg) gave the title compound
(132 mg).
1H-NMR (CDCls) 5: 2.13 (3H, s), 2.62 (2H, t, J = 5.7 Hz), 3.26 (3H, s), 3.41

10 (2H, t, J = 5.7 Hz), 3.74 (2H, brs), 3.82 (3H, s), 4.18 (3H, s), 5.32 (2H, brs),
6.92 2H, t, J =8.3 Hz), 7.12 (1H, d, J = 9.3 Hz), 7.24 (1H, s), 7.29-7.35
(1H, m), 7.41 (2H, d, J =9.3 Hz), 7.54 (2H, d, J = 9.0 Hz), 7.59 2H, d, J =
8.7 Hz), 7.66 (1H, s).

IR (KBr): 2936, 1717, 1674, 1591, 1530, 1460 cm .

Example 58

Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(3-pyridazinyl)-1,2,3,4-

tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N"-methoxyurea
-0

g0

: :MN \N’N
MeO’ T S N/&O
o] F
g

20 The similar reaction as described in Example 40 by using the

15

compound obtained in Reference Example 7 (364 mg), diethyl



20 al koxy, (ix) an alkylthio, G an alkylsulfinyl and (xi) an al kyl sul fonyl "
represented by Re are a C -s al kyl sul fonyl (e.g., nethylsulfonyl,
“ethyl sul fonyl, propylsul fonyl, isopropylsul fonyl, butyl sulfonyl,

i sobutyl sul fonyl, sec-butylsul fonyl, terf-butylsulfonyl, pentylsulfonyl,
hexyl sul fonyl, and the like), and the 1ik¥ 25 Exanples of "cycl oal kyl
group” of "cycloal kyl group which may have a substituent" represented by Re:

are a C3-6 cyyhoaphgsphased182 nd)y 3 apinenyridesivehydrochloyideddsfuyg) and
cycl ohexyl, %—%tﬁ%ﬁsblﬁggpyl%é '3214 Ip.i)kge:—ive a crude amide (55 mg).

Furthermore, the similar reaction by using methanol (4 ml), a solution of
28 % sodium methoxide in methanol (30 mg) gave the title compound (15
> mg).

1H-NMR (CDCls) 3: 2.12 (8H, s), 2.61 (2H, t, J = 5.7 Hz), 3.26 (3H, s), 3.39
(2H, t, J = 5.7 Hz), 3.78 (2H, brs), 3.82 (3H, s), 5.34 (2H, brs), 6.93 (2H, t,
J=8.1Hz), 7.26 (1H, ), 7.29-7.37 (1H, m), 7.53-7.61 (5H, m), 7.67 (1H,
s), 7.69 (1H, dd, J = 4.8 Hz, 8.4 Hz), 9.28 (1H, dd, J = 1.8 Hz, 4.8 Hz).

10 IR (KBr): 2936, 1717, 1674, 1590, 1530, 1470 cmL.
Example 59
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyD)-3-methoxy-2,4-dioxo-1,2,3,4-
tetrahydrothieno(2,3-dlpyrimidin-6-yDphenyl)-N’-methoxyurea

/N 'O
15 HoH MN'QMe
MeO’ \[r S N/go
0 F
g

The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (607 mg), diethyl
cyanophosphate (304 nl), o-methylhydroxylamine hydrochloride (334 mg)
and N-ethyldiisopropylamine (1.04 ml) gave a crude product, which was

20 purified by aminopropyl silica gel column chromatography (Fuji Silysia
Chemical) to give the title compound (283 mg).
1H-NMR (CDCl) 8: 2.14 (3H, ), 2.68 (2H, t, J = 6.0 Hz), 3.31 (3H, s), 3.47
(2H, t, J = 6.0 Hz), 3.82 (3H, s), 3.83 (2H, s), 4.06 (3H, s), 5.35 H, s),
6.92 (2H, t, J = 8.3 Hz), 7.20 (1H, s), 7.29-7.35 (1H, m), 7.55 (4H, s), 7.63
25 (1H, s).
IR (KBr): 1725, 1684, 1590, 1530, 1472 cm'L.



Exanpl es of "heterocyclic group” of "heterocyclic group which may 30 have a
substituent” represented by Ra are (1) a 5-nenbered cyclic group which
contains 1 to 4 heteroaton(s) selected froman oxygen atom a sulfur atom
a nitrogen atomand the like in addition to a carbon atom 34 (e.qg.,
2-thienyl, 3-thienyl, 2-furyl, 3-furyl, ®2Byrrolyl, 3-pyrrolyl, 2- oxazolyl,
4- oxazol yl, 5-oxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3- pyrazolyl,
4-pyrazolyl, Bxapde60yl, 2-im dazolyl, 4-imdazolyl, 5- imdazolyl,
3-isoxazolyl, 4-jisoxazalyl, 5-isoxazolyl, 3-(so}hiazolyl, 4
" Production of l%-(4-(1-62,6-d1ﬂuor)(/)benzy]5-5'{(P2- y
methoxyethyl)(methyl)amino)methyl)-3-methyl-2,4-dioxo-1,2,3,4-
tetrahydrothienol[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea

e

The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (607 mg), diethyl
cyanophosphate (304 nl), methylamine hydrochloride (270 mg) and N-
ethyldiisopropylamine (1.04 ml) gave a crude amide (133 mg).

10 Furthermore, the stirring with methanol (9.1 ml) and a solution of 28 %
sodium methoxide in methanol (70 mg) at 60 °C for 17 hours and the
similar treatment gave the title compound (83 mg).

IH-NMR (CDCls) §: 2.13 (3H, s), 2.66 @H, t, J = 5.9 Hz), 3.31 (3H, s), 3.45
(3H, s), 3.48 (2H, t, J = 5.9 Hz), 3.82 (3H, ), 3.84 (2H, s), 5.33 (2H, s),
15 6.91(H,t, J=8.3Hz2), 7.17 (1H, s), 7.25-7.35 (1H, m), 7.55 (4H, s), 7.62
(1H, s).
IR (KBr): 1705, 1661, 1590, 1532, 1472 cm'..
Reference Example 18
production of N-(4-(5-chloromethyl-1-(2,6-difluorobenzyl)-1,2,3,4-
20 tetrahydro-2,4-dioxo-3-phenylthieno[2,3-d]pyrimidin-6-yl)phenyD-N"-

methoxyurea



sot hi azolyl, 5-isothiazolyl, 3-(1, 2, 4-oxadi azol
1,2, 4- oxadlazolyl) 1, 3, 4-oxadi azolyl, 3-(1,2
1,2,4-thiadiazolyl), 1,3,4- thiadiazolyl, 4-(1,2,3-thiadiazolyl),
1,2, 3-thiadiazolyl), 1,2,5- thladlazg%%ll 1,2,3-triazolyl,

,4-triazolyl, lkktetrazolyl 2H-tetr yl, oxoi m dazi nyl

di oxotriazinyl, pyrrolidinyl, and the like), (2) a 6 10 nenbered cyclic
group which contains 1 to 4 heter d_from an oxygen at om

yly,
, 4-t hi adi azol yl),
2

sul fur atom a nitrogen atomand the like in g on to a carbon atom
(e.g., 2-pyridyl, 3-pyridyl ' pyri dyl ,
N- oxi do- 3- pyrldyl N-ppXi gl ' ; i , 4-pyrimdinyl, 5-
N
i~

F
Into a solution of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-phenylthieno[2,3-
dlpyrimidin-6-yl)phenyl)-N’-methoxyurea (7.7 g, 11.53 mmol) in THF
5 (200 m1) which was cooled with a dry ice-acetone bath was added a-
choloroethyl chloroformate (1.7 ml, 11.64 mmol). The temperature of the

mixture was elevated up to room temperature, and the mixture was
stirred for 2.5 hours. The reaction mixture was diluted with saturated
aqueous solution of sodium bicabonate and extracted with chloroform.

10 The organic layer was washed with saturated aqueous solution of sodium
chloride, dried over magnesium sulfate and concentrated under reduced
pressure.

The residue was purified with silica gel chromatography (eluent;

ethyl acetate/chloroform; from 1/4 to 1/3) and recrystallized from

15 chloroform/diethylether, whereby the title compound (5.66 g, 84 %) was
obtained as white crystals.
H NMR (CDCls) 5 3.83 (3H, ), 4.84 (2H, s), 5.27 (2H, s), 5.37 (2H, s),
6.92 2H, t, J= 7.8 Hz), 7.23-7.35 (4H, m), 7.41-7.66 (8H, m).
Reference Example 19

20 Production of N-(4-(5-chloromethyl-1-(2,6-difluorobenzyl)-1,2,3,4-
tetrahydro-2,4-dioxo-3-(4-methoxyphenylthienol[2,3-dlpyrimidin-6-
yDphenyl)-N’-methoxyurea

a



pyri mdinyl, N-oxido-2-pyrimdinyl, N-oxido-4-pyrimdinyl, N-oxido-5 15
pyrimdinyl, 2-thionorpholinyl, 3-thionorpholinyl, 2-norpholinyl, 3-

nmor phol i nyl , piperidinyl, pyranyl, thiopyranyl, 1,4-oxazinyl, 1,4-

t hi azinyl, 1,3-thiazinyl, 2-piperazinyl,_3-piperazinyl, triazinyl,
oxotriazinyl, 3-pyridazinyl, 4-pyridazi > pyrazinyl, N-oxido-3-

pyridazi nyl, N oxido-4-pyridazinyl, and the like), and (3) a bicyclic or 20

tricyclic condensed cyclic grougiwhi ch cgntain o-9Meet er oat on( s)
ur afjom g ogen atom and the |ike
benzdf uryl zot hi azol yl

sel ected froman oxygen atom a su
N

in addition to a carbon atom (e.g.,
y <‘ PS
N S N o)
F
F

MeO (@] ’

The similar reaction as described in Example 5 by using 4-(N-
benzyl-N-methylaminomethyl)-2-(N-(2,6-difluorobenzyl)-N-
ethoxycarbonyl)amino-5-(4-(3-methoxyureido)phenyDthiophene-3-

S carboxylic acid (5.0 g, 7.83 mmol) and p-anisidine (1.93 g, 15.65 mmol)
gave N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-difluorobenzyl-3-(4-
methoxyphenyl)-2,4-dioxo-1,2,3,4-tetrahydrothienol2,3-dlpyrimidin-6-
yDphenyl-N’-methoxyurea (3.39 g, 62 %) as white solids. The similar
reaction as described in Reference Example 18 by using the compound

10 (80 mg, 0.11 mmol) gave the title compound (50 mg, 74 %) as white
crystals. .
1H NMR (CDCls) § 3.81 (3H, s), 3.83 (3H, s), 4.83 (2H, s), 5.35 (2H, s),
6.92 (2H, t, J= 8.1 Hz), 7.00 (2H, d, J= 10.2 Hz), 7.18-7.35 (3H, m), 7.48-
7.65 (5H, m).

15 Reference Example 20
Production of N-(4-(5-chloromethyl-1-(2,6-difluorobenzyl)-1,2,3,4-
tetrahydro-2,4-dioxo-3-(4-hydroxycyclohexyDthieno[2,3-d]pyrimidin-6-
yDphenyl)-N’-methoxyurea



benzoxazol yl

, tetrazol o[ 1, 5-b]pyridazinyl, triazolo[4,5-b]pyridazinyl,

benzoi m dazol yl, quinolyl, isoquinolyl, cinnolinyl, phthalazinyl, 25

qui nazol i nyl, quinoxalinyl, indolizinyl, quinolizinyl, 1,8-naphthylidinyl,
purinyl, pteridinyl, dibenzofuranyl, carbazolyl, acridinyl,

phenant hrydi nyl, chromanyl, benzoxazi nyl1Z23phenazinyl, phenot hi azinyl,
phenoxazinyl, and the |ike). Exanples of "substituent" of "cycloal kyl group
whi ch may have a 30 substituent”sand "heterocyclic-g oupOkhi ch may have a
substituent” represented by R are a CGQ6 al kg 9., nethyl, ethyl,

propyl, isopropyl,

10

15

H
Hg“ P
N S

o)

MeO

F

The similar reaction as described in Example 5 by using 4-(N-
benzyl-N-methylaminomethyl)-2-(N-(2,6-difluorobenzyl)-N-
ethoxycarbonyl)amino-5-(4-(3-methoxyureido)phenyl)thiophene-3-
carboxylic acid (10.0 g, 15.65 mmol) and 4-aminocyclohexanol(3.61 g,
31.30 mmol) gave N-(4-(5-((benzyl(methyl)amino)methyD-1-(2,6-
difluorobenzyl)-3-(4-hydroxycyclohexyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl-N’-methoxyurea (5.20 g,
48 %) as white crystals. The similar reaction as described in Reference
Example 18 by using the compound (500 mg, 0.72 mmol) gave the title
compound (180 mg, 41 %) as white crystals.
1H NMR (CDCls) 6 1.41-1.55 2H, m), 1.71 H, d, J= 11.7 Hz), 2.07 H,
d, J=12.4 Hz), 2.63 (2H, q, J= 11.1 Hz), 3.70-3.82 (4H, m), 4.84 (2H, ),
4.90-5.06 (1H, m), 5.29 (2H, s), 6.91 (2H, t, J=8.1 Hz), 7.13 (1H, 9), 7.25-
7.33 (1H, m), 7.47 (2H, d, J= 8.4 Hz), 7.58 (2H, d, J= 9.0 Hz), 7.63 (1H, s).
Reference Example 21
Production of N-(4-(5-chloromethyl-1-(2,6-difluorobenzyl)-3-(5-
fluoropyridin-2-yl)-1,2,3,4-tetrahydro-2,4-dioxothienol2,3-d}pyrimidin-6-
yDphenyl)-N’-methoxyurea



butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, and the like), (ii) a
Cs-6 35 al kenyl (e.g., vinyl, allyl, 1-butenyl, 2-butenyl, and the like),
(itii) a C2-6 alkynyl (e.g., ethynyl, propargyl, 2-butynyl, 5-hexynyl, and
the like), (iv) a Cs-scycloalkyl (e.g., q¥dopropyl, cycl obutyl, cydopentyl,
cydohexyl, and the like), (v) a Cs.14 % (e.g., phenyl, 1-naphthyl,
2-naphthyl, and the 5 like), (vi) a Cria aralkyl (e.g., _benzyl, phenethyl,

and the like), (vii) a nitro, (@OHi) a hydroxy, I:mercapto, (x) a
cyano, (xi) a carbanoyl, (xii) a boxylO (xi i|i) a (G .s al koxy-car bonyl
=

(e.g., nethoxycarbonyl,

N N

F

The similar reaction as described in Example 5 by using 4-(N-
benzyl-N-methylaminomethyl)-2-(N-(2,6-difluorobenzyl)-N-
ethoxycarbonyl)amino-5-(4-(3-methoxyureido)phenyl)thiophene-3-

> carboxylic acid (10.0 g, 15.65 mmol) and 2-amino-5-fluoropyridine(3.51 g,
31.30 mmol) gave N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-3-(5-fluoropyridin-2-yl)-2,4-dioxo-1,2,3,4-
tetrahydrothienol2,3-dlpyrimidin-6-yl)phenyl-N’-methoxyurea (3.39 g,

32 %) as white solids.  The similar reaction as described in Reference
10 Example 18 by using the compound (1.0 g, 1.46 mmol) gave the title
compound (560 mg, 64 %) as white solids.
IH NMR (CDCls) § 3.83 (1H, s), 4.79 (2H, br), 5.34 (2H, br), 6.93 (2H, t, J=
8.0 Hz), 7.14 (1H, s), 7.29-7.40 (2H, m), 7.50-7.65 (5H, m), 8.51 (1H, d, J=
3.0 Ha).
Reference Example 22
Production of N-(4- (5-chloromethyl-1-(2,6-difluorobenzyl)-1,2,3,4-
tetrahydro-2,4-dioxo-3-(pyridin-2-yl)thieno[2,3-dlpyrimidin-6-yl)phenyl)-
N’-methoxyurea

15



et hoxycar bonyl , propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,

| sobut oxycar bonyl , sec-butoxycarbonyl, tert-butoxycarbonyl, 10

pentyl oxycar bonyl , hexyl oxycarbonyl, and the like), (xdv) a sulfo, (xv) a
hal ogen (e.g., fluorine, chlorine, brom pe and iodine), (xvi) a Ch.s al koxy
(e.g., nethoxy, ethoxy, propoxy, isopro , butoxy, isobutoxy, sec-butoxy,
tert-butoxy, pentyloxy, hexyloxy, and the like), which may have a Cl-s

al koxy (e.g., nethoxy, ethoxy, pro y, | SOpropoxy, Xy, 1isobutoxy, sec
15 butoxy, tert-butoxy, pentyloxy, he ), (xvii) a Cs.ho
aryl oxy (e.g., phenoxy, 1-naphthyloxy, |2-naphfhyl o the |ike),

H N N
' g” PS
MeO 0 F
F

The similar reaction as described in Reference Example 18 by
using compound (500 mg, ‘0.75 mmol) obtained in Example 1 gave the
title compound (270 mg, 62 %) as white solids.

> 1H NMR (DMDO-ds) & 3.63 (3H, s), 4.85 (2H, s), 5.10-5.24 (2H, br), 7.13
(2H, t, J= 8.3 Hz), 7.41-7.54 (4H, m), 7.78 (H, d, J= 8.4 Hz), 8.01 (1H, ¢,
J=8.0 Hz), 8.30 (1H, s), 8.59-8.61 (1H, m), 9.14 (1H, s), 9.66 (1H, s)
Reference Example 23
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-hydroxycyclohexyl)-5-
10 (methylamino)methyl-1,2,3,4-tetrahydro-2,4-dioxo-thieno[2,3-
dlpyrimidin-6-yDphenyl)-N’-methoxyurea

H OH
e N /O/

H N
N 4 |

H

N S N )

/
MeO (@] F

F
The similar reaction as described in Reference Example 14 by
using N-(4-(5-((benzyl(methyl)amino)methylD)- 1-(2,6-difluorobenzyl)-3-(4-
15 hydroxycyclohexyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-
yDphenyl-N’-methoxyurea(5.20 g, 48 %) obtained in Reference Example



(xviii) a Cl-6 alkylthio (e.g., nethylthio, ethylthio, propylthio,

| sopropyl thio, butylthio, isobutylthio, sec-butylthio, tert-butylthio,
pentylthio, hexylthio, and the like), (xix) a Cs.io arylthio (e.qg.,

phenyl thi o, 20 1-naphthylthio, 2-naphthylthio, and the like), (xx) a G.s
al kyl sulfinyl (e.g., methylsul finyl, et} sulfinyl, propylsulfinyl,

| sopropyl sul finyl, Dbutylsulfinyl, isobutylsulfinyl, sec-butylsulfinyl,
tert-butyl sukbrgdve thieetitly comiplounvdl (5.2 Y48 %)f ddwhitediistdle | i ke), (xxi) a

2 napht byt sUFHINIME (RBIDRLABS D (@B, (ohock.85 BELD & 40424 (FHobp), 713 .
methylsulTonyy 8 AYBWH,S™ 41-7.54 (48, m), 7.78 @H, d, J=8.4 Hz), 8.01 (1H, t,
J=8.0 Hz), 8.30 (1H, s), 8.59-8.61 (1H, m), 9.14 (1H, s), 9.66 (1H, s)
5 Reference Example 24
Production of N-(2-methoxy-1-methylethyl)-N-methylamine
H

N
Meo/ﬁ/ \Me

Me
A mixture of a solution of methoxyacetone (2.92 g, 33.14 mmol) and
methylamine in 2.0 M THF (100 ml, 200.0 mmol) and a solution of acetic
10 acid (0.5 ml) in THF (100 m]) was stirred under ice cooling for 30
minutes. To the mixture was added triacetoxy sodium borohydride
(14.05 g, 66.28 mmol), and the mixture was stirred at room temperature
for 4 days. To the reaction mixture were added saturated aqueous
solution of sodium bicarbonate (100 ml), ethyl acetate ethyl acetate (100
15 ml) and benzyloxycarbonylchloride (8.48 g, 49.71 mmol), successively,
and the mixture was stirred at room temperature for 5 hours. The
reaction mixture was distributed between saturated aqueous solution of
sodium bicarbonate and ethyl acetate. = The ethyl acetate layer was
washed with saturated brine and dried over magnesium sulfate, and the
20 solvent was distilled off. The residue was purified by silica gel
chromatography (eluent: ethyl acetate/hexane; from 6/1 to 4/1) to obtain
colorless liquid (4.24 g, 54 %). A mixed solution of the colorless liquid
(0.94 g, 3.96 mmol) and 10 % palladium-carbon (94 mg) in ethanol (10 ml)
was stirred at room temperature under hydrogen atmosphere for 2 hours,
25 and subjected to filtration. The filtrate was concentrated under
reduced pressure to give the title compound (220 mg, 54 %) as pale yellow
liquid.
1H NMR (CDCls) 5 1.15 (3H, d, J= 6.6 Hz), 2.50 (3H, s), 2.90-2.99 (1H, m),
3.29-3.44 (5H, m).



propyl sul fonyl, isopropyl sul fonyl, butylsulfonyl, isobutylsulfonyl, sec-
butyl sul fonyl, tert-butylsul fonyl, pentylsul fonyl, hexyl sul fonyl, and the
like), (xxiii) a Csho arylsulfinyl (e.g., phenylsulfonyl,

1- napht hyl sul fonyl, 2-naphthyl sulfonyl,_and the like), (xxiv) an am no,
(xxv) a Chs acylamno, 30 (e.g., fornyla%?% , acetylam no, propionylam no,
butyrylam no, isobutyrylamno, valerylamno, and the like), (xxvi) a
mono-Ci s al I@efamnue Kxample 88t hyl ani no, et hyl ani no, propyl am no, 36

| sopropyl am rProduc&X Tﬁ(&i G etth S xlletlgﬁxf (é% Eflorchenz ka 2a§n4no
tetrahydro-2,4-dioxo-3-(4-methoxyphenyDthienol[2,3-d]pyrimidin-6-
yDphenyD)-N’-methoxyureahydrochloride

H
/N
. / I /L
> H—< : s: iN o
/
MeO o) F

E
A mixed solution of N-(4-(5-((benzyl(methyamino)methyD-1-(2,6-
difluorobenzyl)-3-(4-methoxyphenyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yphenyl-N’-methoxyurea (2.0 g, 2.87
mmol) synthesized in Reference Example 19, 10 %-palladium-carbon (200
10 mg), 1N hydrochloric acid (3 ml) in ethanol (40 ml) was stirred under

hydrogen atmosphere at room temperature for 72 hours. The reaction

OMe

mixture was subjected to filtration and the filtrate was concentrated to

dryness to give the title compound (1.77 g, 96 %) as white powders.

1H NMR (CDCls) 5 2.73 (3H, s), 3.80 (3H, s), 3.85 (3H, s), 4.00-4.18 (2H,
15 br), 5.35 (2H, s), 5.37 (2H, s), 6.90-7.08 (4H, m), 7.20-7.38 (5H, m), 7.61

(4H, s), 7.77 (1H, s), 7.95 (1H, s).

Reference Example 26

Production of N-(4-(5-(((1R)-1-phenylethyl(methyl)amino)methyl)-1-(2,6-

difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-phenylthieno[2,3-

20 dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



(e.g., dinethylam no, diethylam no, dipropylamno, diisopropylam no,

di butylam no, and the like), (xxviii) a C3-6 cycloal kylamno (e.qg.,

cycl opropyl am no, cycl obutyl am no, cycl opentyl am no, cycl ohexyl am no, 5 and
the like), (xxix) a Ceio arylamno (e.g ani lino, 1-naphthylam no, 2-
napht hyl am no, and the like), (xxx) a C)i%ﬁacyl (e.qg., fornyl, acetyl,

propi onyl, butyryl, isobutyryl, valeryl, and the like), (xxxi) a C6-io0

aryl carbonyl (e.g., benzoyl, 1-naphthy|ca oyl ,  2- napht hyl carbonyl, and the
like), (xxxii) a Cro alkylenedioxy (e.g OpH20-, -Q(CH2) 20, - 10
Q(CH2)30O and -Q(CH2)40-), (xxxiii) a 5- enber ed heterocyclic

i @

H

H N

N—< S

/ N O
0

MeO

N

Me—

F

A solution of the compound (100 mg, 0.17 mmol) obtained in
Reference Example 18, (R)-(+)-N-a-dimethylbenzylamine (28 mg, 0.21
mmol) and N-ethyldiisopropylamine (29 mg, 0.22 mmol) in DMF (200 ml)
5 was stirred at room temperature for 24 hours. The reaction mixture was
diluted with saturated aqueous solution of sodium bicabonate and
extracted with ethyl acetate. The organic layer was washed with
saturated aqueous solution of sodium chloride, dried over magnesium
sulfate and concentrated under reduced pressure. The residue was
10 purified by silica gel chromatography (eluent: from ethyl
acetate/chloroform(2/3) to chloroform/methanol(20/1)) and recrystallized
from chloroform/diethylether to give the title compound (58 mg, 50 %) as
white crystals.
IH NMR (CDCls) § 1.25 (3H, d, J= 6.6 Hz), 1.89 (3H, s), 3.82 (3H, s), 3.82-
15 3.87(1H, m), 3.91 2H, d, J= 4.5 Hz), 5.35 (2H, s), 6.91 CH, t, J= 8.3 Hz),
7.14-7.30 (9H, m), 7.43-7.61 (8H, m).
mp 192-193 °C,
Reference Example 27
Production of N-(4-(5-((1S)-1-phenylethyl(methyl)amino)methyl)-1-(2,6-



group which contains 1 to 4 heteroaton(s) selected froman oxygen atom a
sul fur atom a nitrogen atomand the like in addition to a carbon atom
(e.g., 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-
oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-th|§EonI 4- thlazolyl 5-thiazolyl, 3
15 pyrazolyl, 4- pyrazolyl 5 pyrazol yl, I??Iﬂ dazol yl, 4- |n1dazolyl 5-

i m dazol yl , 3 | soxazoly |soxazolgn585 i soxazol yl ,  3- |soth|azolyl, 4-

i sot hi azol yl dJﬂuombpmanol 93,4 tetrahydro-8:didiaxeo3 phenylthiendl28-0xadi azol yI ),

1, 3, 4-oxadi a t hi azo 5-(1, 2,4-thiadiazolyl), 1,3,4-
t hi adi azo t t hi adi azo 1,2,5
hi adi azol yl ﬁ@é‘%é@&ﬁ }gﬁ/ "%’Yr%as hi adi azol yl), 1,2

MeO , F
The similar reaction as described in Reference Example 26 by

using compound (100 mg, 0.17 mmol) obtained in Reference Example 18
and (S)-(-)-N-o-dimethylbenzylamine(28 mg, 0.21 mmol) gave the title
compound (61 mg, 53 %) as white crystals.
IH NMR (CDCls) § 1.25 (3H, d, J= 6.6 Hz), 1.89 (3H, s), 3.82 (3H, s), 3.82-
3.90 (1H, m), 3.91 (2H, d, J= 4.5 Hz), 5.35 (2H, s), 6.91 (2H, t, J= 8.0 Hz),
10 7.19-7.30 (9H, m), 7.43-7.61 (8H, m).

mp 191-192 °C.

Reference Example 28

Production of N-(4-(5-(((1R)- 1-phenylethylamino)methyl)-1-(2,6-

difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-phenylthieno[2,3-

15 dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



20 thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1Htetrazolyl,
2Htetrazolyl, oxoi mdazinyl, dioxotriazinyl, pyrrolidinyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, 2pyrimdinyl, 4-pyrimdinyl, 5-pyrimdinyl,

2-t hi onor phol i nyl, 3- thionorpholinyl, 2-porpholinyl, 3-norpholinyl,

pi peridinyl, pyranyl, thiopyranyl, 1,4-%%%zinyl, 1, 4-t hi azi nyl,

1, 3-thiazinyl, 2-piperazinyl, 3 25 piperazinyl, triazinyl, oxotriazinyl,
3-pyridazinyl, 4-pyridazinyl, pyrazin I and the like), (xxxiv) oxo, (XXXV)

t hi oxo, and the like. The nunber of bst'tuent is 1 to 6, preferably 1 to
3, and the substitution posithi/lon may| be ahly place on which the substitution
I S possible. e XX

e o
/H—<V > W o
MeO 0] F
F

The similar reaction as described in Reference Example 26 by
using compound (100 mg, 0.17 mmol) obtained in Reference Example 18
and (R)-(+)-1-phenylethylamine (25 mg, 0.21 mmol) gave the title
5 compound (56 mg, 49 %) as white crystals.

1H NMR (CDCls) § 1.32 (3H, d, J= 6.6 Hz), 3.59 (1H, d, J= 12.0 Hz), 3.65-
3.82 (5H, m), 5.25-5.46 (2H, AB), 6.90 (2H, t, J= 8.1 Hz), 7.11-7.59 (13H,
m).
Elemental analysis CssHs1F2NsO4S * 0.2H20

10 Caled.: C, 64.41; H, 4.71; N, 10.43.
Found: C, 64.29; H, 4.64; N, 10.46.
mp 180-182 °C.
Reference Example 29
Production of N-(4-(5-(((1S)-1-phenylethylamino)methyl)-1-(2,6-

15 djﬂuorobenzyD' 1,2,3,4-tetrahydro-2,4-dioxo-3-phenylthieno[2,3-
dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



Exanpl es of "nitrogen-containing heterocyclic group” of "nitrogen- 30
cont ai ni ng heterocyclic group which may have a substituent"” represented by
Rb are a 5- to 7-menbered nitrogen-containing heterocyclic group (e.g.,
pyrrolidin-1-yl, pyrrolidin-2-yl, pyrrolféﬁ n- 3-yl, oxazolidin-3-yl, 37
t hi azol i di n-3-yl,isoxazolidin-2-yl,isothidzolidin-2-yl,imdazolidin-1-yl,
I m dazolidin-2-yl, imdazolidin-4-yl, pyrazolidin-2-yl, pyrazolidin-3-yl,
pyrazolidin-4-yl, pyrrol-l-yl, pyrrol-245~\pyrrol-3-yl, imdazol-1-yl,
i m dazol - 2-yl, imdazol-4-yl, pyrazol-| pyr azol -3-yl, pyrazol -4-yl,
1,2,3

T Me

HN o
H N
/N‘*TS S N 0
MeO o) F
F

The similar reaction as described in Reference Example 26 by
using the compound (100 mg, 0.17 mmol) obtained in Reference Example
18 and (S)-(-)-1-phenylethylamine (25 mg, 0.21 mmol) gave the title
5 compound (56 mg, 49 %) as white crystals.

1H NMR (CDCls) 5 1.31 (3H, d, J= 6.6 Hz2), 3.58 (1H, d, J= 12.3 Hz), 3.72
3.82 (5H, m), 5.24-5.46 (2H, AB), 6.90 2H, t, J= 8.1 Hz), 7.12 (1H, s),
7.16-7.37 (8H, m), 7.43-7.56 (4H, m).
Elemental analysis CssHs1F2NsO4S

10 Caled.: C, 64.76; H, 4.68; N, 10.49.
Found: C, 64.46; H, 4.57; N, 10.60.
mp 182-185 °C,
Reference Example 30
Production of N-(4-(5-(methyl(1-phenylpropylamino)methyl)-1-(2,6-

15 difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-phenylthieno[2,3-
dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



5 triazol-l-yl, 1,2,5-triazol-l-yl, tetrazol-Il-yl, tetrazol 2-yl,

tetrazol -5-yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl,
i soxazol -4-yl, isoxazol- 5-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-yl,
i sot hi azol -3-yl, isothiazol-4-yl, isothiazol-5-yl, piperidin-1-yl,

pi peridin-2-yl, piperidin-3-yl, piperidi%3%- yl, piperazin-I|-yl,

pi per azi n-2-yl, norpholin-2-yl, norpholin-3-yl, 10 norpholin-4-yl,
pyridin-2-yl, pyridin-3-yl, pyridin-4- pyrazin-2-yl, pyrimdin-2-yl,
pyrimdin-4-yl, pyrimdin-5-yl, pyrida yl, pyridazin- 4-yl,
1,2,3-triazin-4-yl, 1,2,3-triaé£n-5-yl 4-triazin-3-yl, 1,2,4-triazin-
5-yl, 1,2,4-triazin-6-yl, 1,3, = a2 1,2,3,4-tetrazin-5-yl,
1,2,3,5-

MeO

F

Under ice cooling, to a solution of 1-phenyl-1-propanol (1.0 g, 7.34
mmol) and N-ethyldiisopropylamine (1.42 g, 11.01 mmol) in
dichloromethane (10 ml) was added methanesulfonyl chloride (690 1,

5 8.81 mmol), and the mixture was stirred at room temperature for 5 hours.
The reaction mixture was diluted with saturated aqueous solution of
sodium bicarbonate and extracted with ethyl acetate. The extract was
washed with saturated brine, dried over magnesium sulfate, and solvent
was distilled off under reduced pressure. The residue was purified by

10 silica gel chromatography (eluent:ethyl acetate/hexane:5/1) to give 1-
chloro-1-phenylpropane (610 mg, 54 %) as pale yellow liquid.

The similar reaction as described in Reference Example 26 by
using the compound (100 mg, 0.17 mmol) obtained in Reference Example
15 and the 1-chloro-1-phenylpropane (32 mg, 0.21 mmol) obtained above

15 gave the title compound (45 mg, 38 %) as white crystals.
1H NMR (CDCls) 8 0.67 (3H, t, J= 7.2 H2), 1.63-1.91 (5H, m), 3.52-3.57
(1H, m), 3.73-3.93 (5H, m), 3.91 (2H, d, J= 4.5 Hz), 5.35 (2H, s), 6.91 (H,
t, J= 8.1 Hz), 7.08-7.34 (8H, m), 7.41-7.55 (8H, m), 7.64 (1H, s).
mp 171-172 °C,

20 Reference Example 31



tetrazin-4-yl, azepan-1l-yl, azepan-2-yl, 1,2-diazepan-3-yl, 1,2-diazepan-4
15 yl, 1, 2-diazepan-5-yl, 1, 3-di azepan-2-yl, 1,3-diazepan-4-y|,

1, 3-di azepan- 5-yl, 1, 4-diazepan-2-yl, 1,4-diazepan-3-yl, 1,4-diazepan-5-yl,
1,2,3- triazepan-4-yl, 1,2,3-triazepan-ﬁgy 1,2,4-triazepan- 3-yl,

1 2,4-triazepan- 5-yl, and the like) he I i ke. Exanpl es of

substltuent of "nitrogen-c ai ni nq heterocy I|c 20 group which may have a

subst i t uent” Pﬁ@éﬁ@%@]péme&bﬁﬁhaﬁ%fi opehanzyl)-6id- same kind as

heter ooyl i é‘%ﬁ&h@!ﬁ@#@%@ﬁﬁ%ﬂﬁﬂsﬁ&@%e%&o%'?'ﬂﬂ%&f'T%f*' e

tetrahydrothienol2,3-dlpyrimidin-5-
yDmethyl)(methyl)amino)(phenyDacetic acid

MeO,C

> H{>—;k

F
The similar reaction as described in Example 20 by using the

compound (150 mg, 0.17 mmol) obtained in Reference Example 15 and a-
bromophenylmethyl acetate (71 mg, 0.31 mmol) gave the title compound
(73 mg, 39 %) as white crystals.

10 1H NMR (CDCL) 5 2.08 (3H, s), 3.54 (32H, s), 3.79 (3H, s), 3.89-4.20 (2H,
AB), 4.67 (1H, s), 5.35 (2H, brs), 6.92 (2H, t, J= 8.2 Hz), 7.22-7.37 (6H,
m), 7.44-7.56 (7H, m) 7.71 (H, d, J= 8.0 Haz).
Elemental analysis CssHssF2NsOsS
Calcd.: C, 62.89; H, 4.58; N, 9.65.

15 Found: C, 62.70; H, 4.61; N, 9.78.
mp 147-149 °C,
Reference Example 32
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((2-methoxy-1-
phenylethyl(methyl)amino)methyl)- 1,2,3,4-tetrahydro-2,4-dioxo-3-

20 phenylfhieno[Z,3-d]pyrimidin-6-yl)phenyl) -N’-methoxyurea



represented by Re. Exanple of "am no group which may have a substituent” 25
represented by Re is a group of the fornula: -NReRf wherein Re is (1) a
hydrogen atom (2) a G -s alkyl which may have a substituent, (3) a C3-6
cydoal kyl which may have a substituent, (4) a C6-14 aryl which may have a
substituent, (5) a C7-20 aral kyl which 84 have a substituent, (6) a

car banoyl which nmay have a substituent or (7) a heterocyclic group; and 30

Rf is a hydrogen atomor a G s al kyl whish may have a substituent. Exanples
@ have a

of "01.6 alkyl." of "Cl-6 al kyl whic

F

A solution of methylphenethylether (1.0 g, 7.34 mmol), NBS (1.96
g, 11.01 mmol) and AIBN (240 mg, 1.47 mmol) in carbon tetrachloride (30
ml) was heated under reflux for 2 hours. After cooling, the reaction
5 mixture was diluted with saturated aqueous solution of sodium

bicarbonate and extracted with chloroform. The extract was washed
with saturated brine, dried over magnesium sulfate and concentrated
under reduced pressure to give a crude 2-methoxy-1-phenylbromoethane
(1.33 g, 84 %) as brown liquid.

10 The similar reaction as described in Example 14 by using the
compound (200 mg, 0.34 mmol) obtained in Reference Example 15 and
the crude bromide (50 mg) obtained above gave the title compound (42
mg, 18 %) as white crystals.
1H NMR (CDCls) 5 1.97 (3H, ), 3.24 (3H, s), 3.55-3.61 (1H, m), 3.80 (3H,

15 s), 3.86-3.96 (3H, m), 4.67 (1H, s), 5.36 2H, s), 6.91 2H, t, & 8.1 Hz),
7.14-7.31 (8H, m), 7.33-7.56 (8H, m), 7.63 (1H, s).
Elemental analysis CssHssF2NsOsS « 0.2H20
Caled.: C, 63.80; H, 4.99; N, 9.79.
Found- C, 63.64; H, 4.95; N, 9.89.

20 mp 169-172 °C.

Reference Example 33



substituent” represented by Re and Rf are nethyl, ethyl, propyl, isopropyl,
38 butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, and the |ike.
Exanpl es of the substituent of Ti-6 al kyl which nay have a substituent”
represented by Re and Rl are (1) a C-e alkyl (e.g., nmethyl, ethyl, propyl,
| sopropyl, butyl, isobutyl, sec- butyI &7 -butyl, pentyl hexyl, and the

ik 2 C2 | kenyl | 1- | [yl
ke, (D) (o Progaptian Of N (i(kifk-dlacgobenesly Hyten nriwifr Agin2 propar gyl and
the like), M?let%yﬁamm% e%ﬁyﬁy i 2(§ 4%etra@§cdropzr 2%\{0}{0 3% enyﬂlﬁehoh 3-

dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

a
Me N
N
N
Me/ Q
N
/N_< N
F

5 A solution of 2-ethylpyridine (10.0 g, 93.34 mmol), N-
bromosuccinimide (17.44 g, 98.00 mmol) and azobisisobutyronitrile (1.53
g, 9.33 mmol) in carbon tetrachloride (300 ml) was stirred at 90 °C for 1
hour. After cooling, the reaction mixture was subjected to filtration.

The filtrate was washed with saturated aqueous solution of sodium

10 bicabonate and saturated aqueous solution of sodium chloride, dried over
magnesium sulfate and concentrated. The residue was purified by silica
gel chromatography to give a bromide (15.68 g, 90 %) as pale yellow
liquid.

The similar reaction as described in Example 14 by using the

15

compound (160 mg, 0.26 mmol) obtained in Reference Example 15 and
the above bromide (62 mg, 0.33 mmol) obtained above gave the title
compound (133 mg, 75 %) as white crystals.

'H NMR (CDCls) § 1.30 (3H, d, J= 6.9 Hz), 1.92 (3H, s), 3.80 (3H, s), 4.00
(2H, s), 4.04 (1H, q, J=6.6 Hz), 5.35 (2H, s), 6.91 (2H, t, J= 8.0 Hz), 7.02-
20 7.06 (1H, m), 7.24-7.30 (4H, m), 7.40-7.54 (8H, m), 7.65 (1H, s), 8.44 (1H,



cycl opentyl,
cycl opent eny
710 a-nethylb
napht hyl , an
| Sopr opoxy,

C6. 14 aryl ox
a Cl.6 al kan
the 15 like),
2- napht hylc
f or nyl oxy,

10

20

cycl ohexyl, and the like), (5) a C5.7 cycloal kenyl (e.g.,

|, cycl oheenyl, and the like), (6) a Cris aral kyl (e.g., benzyl,
enzyl, phenethyl, and the like), (7) a C6-14 aryl (e.g., phenyl,
d the like), (8 a G 6 alkoxy (e.g., nethoxy, ethoxy, propoxy,

but oxy, isobutoxy, sec-butoxy3é6tert-butoxy, and the |ike),
y (e.g., phenoxy, 1-naphthoxy, 2-naphthoxy, and the |ike),

|J=(§7QHZ) formyl, acetyl, propionyl, butyryl, isobutyryl,

(9) a
(10)
and

(11) a C5.14 aryI carbonyl (e.g., benzoyl, 1-naphthyl carbonyl,

anpdﬂﬁrbﬁhﬁa the like), (12) a C -6 al kanoyl oxy (e.g.

The title compound (40 mg) was optically resolved by a preparative
HPLC by using CHIRALPAK AD (50 mmI.D.x500 mmL), in which mobile
phase is hexane/2-propanol(=3/2), to obtain 19 mg of an optical isomer
having an retention time of 25 minutes (99.9 % ee) and 19 mg of another
isomer having retention time of 29 minutes (99.0 % ee) in an analysis
using CHIRALPAK AD (4.6 mmI.D.x250 mmL), both of which are white
powders.

Reference Example 34
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-methoxy-1-
methylethyl)methylamino)methyl)- 1,2,3,4-tetrahydro-2,4-dioxo-3-
phenylthieno[2,3-dlpyrimidin-6-yDphenyD)-N-methoxyurea
Me
Me

O

The similar reaction as described in Reference Example 26 by

Al C)

using the compound (100 mg, 0.17 mmol) obtained in Reference Example
18 and the compound (21 mg, 0.21 mmol) obtained in Reference Example
24 gave the title compound (24 mg, 21 %) as white crystals.

1H NMR (CDCls) § 0.90 (3H, d, J= 6.3 Hz), 2.04 (3H, s), 3.06-3.16 (2H, m),
3.26 (3H, s), 3.40-3.46 (1H, m), 3.51-3.98 (4H, m), 5.35 (2H, s), 6.90 (2H, t,
J=8.4 Hz), 7.09 (1H, s), 7.25-7.32 (5H, m), 7.39-7.60 (6H, m).



acet oxy, propionyloxy, butyryloxy, isobutyryloxy, and the like), (13) a
Ce-14 aryl -carbonyloxy (e.g., benzoyl oxy, 1-naphthyl carbonyl oxy, 2-

napht hyl car bonyl oxy, and the like), (14) a carboxy, (15) a C -a al koxy 20
carbonyl (e.g., nethoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,

i sopr opoxycar bonyl, butoxycarbonyl, isobldbxycarbonyl, tert- butoxycarbonyl,
and the like), (16) a carbanoyl, (17) a N-nono-C .4 al kyl carbanoyl (e.g.,

N- et hyl car beileydentbl ahbly st CoHRFEINOS pO@HI@ar banoyl ,
N-i sopropyl car bamoyl , N butyl carbanoyl, and the like), 25 (18) a N, N-di-Cl-4

al kyl car banoyCalgd.: @, 660 Hj 5etBN,cHr.69noy! , N, N-
Found: C, 60.28; H, 5.21; N, 10.53.
mp 154-155 °C.

5 The title compound (48 mg) was optically resolved by preparative
HPLC by using CHIRALPAK AD(50 mmI.D.x500 mmL), in which mobile
phase is hexane/2-propanol (65/35), to obtain 22 mg of an optical isomer
having an retention time of 49 minutes (99.0 % ee) and 21 mg of another
isomer having retention time of 54 minutes (99.0 % ee) in an analysis

10 using CHIRALPAK OD (4.6 mmI.D.x250 mmL), both of which are white
powders.
Reference Example 35
Production of N-(4- (1-(2,6-difluorobenzyD-5-((methyl(1-pyridin-2-
ylethylamino)methyl)- 1,2,3,4-tetrahydro-2,4-dioxo-3-(pyridin-2-

15 yDthieno[2,3-d]pyrimidin-6-yDphenyl)-N’-methoxyurea

e
Me NS
N
Me/N 0 = I
N
O
H—< s
/
MeO o)
F

N o
E(Fj

The similar reaction as described in Reference Example 33 by
using the compound (100 mg, 0.17 mmol) obtained in Reference Example

14 gave the title compound (31 mg, 27 %) as white crystals.
20 1H NMR (CDCls) 5 1.30 (3H, d, J=6.9 Hz), 1.92 (3H, s), 3.80 (3H, s), 3.98-



di et hyl car banoyl , N, N-di propyl carbanoyl, N, N-di butyl carbanmoyl, and the
like), (19) a cyclic am nocarbonyl (e.g., 1l-aziridinylcarbonyl, 1-
“azetidinyl carbonyl, 1-pyrrolidinylcarbonyl, 1-piperidinylcarbonyl, N
met hyl pi per azi nyl car bonyl, norpholinocarbonyl, and the like), (20) a 30
hal ogen (e.g., fluorine, chlori ne brom'h%ff i odine), (21) a Cl-4 alkyl
substituted by 1 to 3 hal ogen(s) ., chloronet hyl, dichloronethyl,
trifluoromet HylQ (3Hj fy 63828, brsb,rﬁjQOK%H itkds 8.X B2), 2015k 06 (@HB)n)an

art i n0. 139 {241, A1 RS, 7% sBTE AP 653tk HPIG 1, (0o 9 afhly! i o
8.44 (1H, d, J=3.9 Hz), 8.68 (1H, d, J=5.7 Hz).
mp 143-144 °C,

S The title compound (20 mg) was optically resolved by a preparative
HPLC by using CHIRALPAK AD (50 mmI.D.x500 mmL), in which mobile
phase is hexane/2-propanol (1/1), to obtain 10 mg of an optical isomer
having an retention time of 23 minutes (99.9 % ee) and 11 mg of another
isomer having retention time of 28 minutes (99.2 % ee) in an analysis

10 using CHIRALPAK AD (4.6 mmI.D.x250 mmL), each of which is colorless
oily substance.
Reference Example 36
Production of N-(4- (1-(2,6-difluorobenzyl)-3-(4-hydroxycyclohexyl)-5-((1-
pyridin-2-ylethyl)methylamino)methyl)- 1,2,3,4-tetrahydro-2,4-
15 dioxothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea
~d

|

Me N
N

OH

ZI
Z

Z
'no

The similar reaction as described in Reference Example 33 by
using the compound (100 mg, 0.17 mmol) obtained in Reference Example
23 gave the title compound (17 mg, 14 %) as white crystals.
20 1H NMR (CDCls) 5 1.35 (3H, d, J= 6.9 Hz), 1.43-1.54 (2H, m), 1.91 (3H, s),
2.09 2H, d, J=12.3 Hz), 2.65 (2H, q, J= 12.8 Hz), 3.73-3.81 (4H, m), 3.98-



met hyl am no, ethyl am no, propyl am no, isopropylam no, butylam no,
| sobutyl am no, sec-butylam no, tert-butylam no, pentylam no, hexylam no,
di met hyl am no, diethyl am no, dipropylamno, and the like), 5 (27) a 3- to
6- menbered cyclic am no which may contain 1 to 3 heteroaton(s) sel ected
froman oxygen atom a sulfur atom a ni]ﬁ%gen atom and the like in
addition to carbon atom (e.g., azitidl% azet i di nyl yrrolidinyl,

)yB,

pyrrolinyl . dyk3 G m 460056 J=A 02y 5,26 (Hidws), &IBRYEH, tpip8H i no,

ror proL no. kb P e L 97 DB Y BAERRRIAN 8 am o,
8.45 (1H, d, J= 4.89 Hz).
mp 144-145 °C,

5 Reference Example 37
Production of N-(4-(5-(((1R)-1-phenylethylamino)methyD-1-(2,6-
difluorobenzyl)-3-(4-hydroxycyclohexyl)-1,2,3,4-tetrahydro-2,4-
dioxothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea
Me
OH
10 The similar reaction as described in Reference Example 26 by

using the compound (180 mg, 0.30 mmol) obtained in Reference Example
20 gave the title compound (77 mg, 37 %) as white crystals.
1H NMR (CDCls) 5 1.30 (3H, d, J= 6.6 Hz), 1.43-1.57 (2H, m), 1.71 (2H, d,
J=9.9 Hz), 1.88 (3H, s), 2.04-2.15 (2H, m), 2.62-2.71 (2H, m), 3.70-3.93
15 (7H, m), 4.90-5.10 (1H, m), 5.28 (2H, s), 6.89 (2H, t, J=8.1 Hz), 7.11-7.30
(8H, m), 7.51 (3H, s), 7.60 (1H, s).
Elemental analysis C37HssF2NsOsS + 1.5H20
Calced.: C, 60.81; H, 5.79; N, 9.58.
Found: C, 60.77; H, 5.72; N, 9.41.
20 mp 137-138 °C.



f or myl am no,

acetylam no, trifluoroacetylam no, propionylan no,

butyryl am no, isobutyrylam no, and the like), (29) a benzam do, (30)
car banoyl am no, (31) a (N-Cra al kyl carbanmoyl )am no (e.g., (N

nmet hyl car banoyDam no, (N-ethyl carbanoyl)am no, (N 15 propyl carbanoyl)an no,
(N-isopropyl carbanoyl ) am no, (N butyl caVb%rmyl )am no, and the like),
(N,N-di -G .a alkylcar bam)i_/;)) am no (e.g., (N, N-dinethylcarbanoyl)am no,

(N, N- di et hy RefeteoeyExamp

38 (N, N- di propyl car banoyl ) ami no, (N, N-

o bty car el o 0 PRE G Rk el el SR SRS 65
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difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-pyridin-2-ylthieno[2,3-
dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

Me\/©
N
Me” o l AN
=
: ( | /L N
F S
MeO o] F

F
The similar reaction as described in Reference Example 26 by

using the compound (270 mg, 0.46 mmol) obtained in Reference Example

22 gave the title compound (178 mg, 57 %) as white crystals.

1H NMR (CDCls) & 1.27 (3H, d, J= 6.8 Hz), 1.91 (3H, s), 2.04-2.15 (2H, m),

2.62-2.71 (2H, m), 3.75-4.00 (4H, m), 5.30 (2H, brs), 6.91 (2H, t, J=8.1

Hz), 7.13-7.42 (10H, m), 7.54 (2H, d, J= 8.6 Hz), 7.61 (H, d, J= 8.5 H2),

7.91 (1H, t, J= 7.7 Hz), 8.70 (1H, d, J= 4.8 Hz).

Elemental analysis CssHs2F2NeOsS - 0.5H20

Calcd.: C, 62.51; H, 4.81; N, 12.15.

Found: C, 62.34; H, 4.71; N, 12.12.

mp 168-170 °C.

Reference Example 39

Production of N-(4-(5-(((1R)-1-phenylethylamino)methyD-1-(2,6-

difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-(5-fluoropyridin-2-

yDthieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

(32) a



20 OCH20O-, -Q(CH2)20-, -Q(CH2)30-, -Q(CHa) 40O, -O(CJ-laSO,.-O(CJ-l2)60-),
_a di hydroboryl, (35) a hydroxy, (36) an epoxy, (37) a nitro, (38) a cyano,
(39) a nercapto, (40) a sulfo, (41) a sulfino, (42) a phosphono, (43)

sul f anoyl ,

(44) a N-Crs al kyl sul fanoyl (e N net hyl sul fanoyl , N

et hyl sul fanoyl, N-propyl sul famoyl, N-i solpz{'lopyl sul fanmoyl, N 25

butyl sul fanoyl, and the like), (45) a N,Ndi-d -6 al kyl sul fanmoyl (e.g.
di met hyl sul fanmoyl, N, N-di et hyl sul f anoy
di butyl sul fanoyl, and the like), (46)
ethylthio, propylthio, i sopropmlet hi o,

10

15

L N-di propyl sul fanmoyl, N, N-
a G

@y
=
O
/N« TN o
MeO (0] F

F

hi o, sec-butylthio, tert-

The similar reaction as described in Reference Example 26 by
using the compound (280 mg, 0.46 mmol) obtained in Reference Example
21 gave the title compound (187 mg, 58 %) as white crystals.

IH NMR (CDCls) § 1.27 (3H, d, J= 6.6 Hz), 1.90 (3H, s), 3.78-3.99 (5H, m),
5.33 (2H, brs), 6.91 (2H, t, J= 8.1 Hz), 7.12-7.38 (9H, m), 7.51-7.63 (5H,
m), 8.52 (1H, d, J= 3.0 Hz).

Elemental analysis CssHs1FsNeO4S < 0.2H20

Caled.: C, 61.39; H, 4.49; N, 11.93.

Found: C, 61.22; H, 4.56; N, 11.96.

mp 128-130 °C.

Reference Example 40

Production of N-(4-(5-((2-methoxyethyl)methylamino)methyl)-1-(2,6-
difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-(4- |
methoxyphenyDthieno[2,3-d]pyrimidin-6-yDphenyD)-N’-methoxyurea

a

al kylthio (e.g., nethylthio,

(34)

N, N-



but yl t hi o,

and the like), (47) a phenylthio, (48) a C's al kylsulfinyl

30 nethyl sul finyl, ethylsulfinyl, propylsulfinyl, butylsulfinyl, and t
"like), (49) a phenylsulfinyl, (50) a Cs al kylsulfonyl (e.g.,

met hyl sul fonyl, ethyl sul fonyl, propylsulfonyl butyl sul fonyl, and the
i ke), (51) a 40 phenylsulfonyl, and tHe#4ike. The number of substitu

1 to 6,

on whi ch the substitution Mepo bl e. Exanpl es of "C3-E;, cycloal kyl"
"C3-6 cycl oal kyl which nmay have OMe

10

15

20

%M
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The similar reaction as described in Example 4 by using the
compound (800 mg, 1.24 mmol) obtained in Reference Example 25 and 2-
bromoethylethylether (207 mg, 1.49 mmol) gave the title compound (407

mg, 58 %) as white solids.

1H NMR (CDCls) § 2.13 (3H, s), 2.64 (2H, t, J=5.7 Hz), 3.27(3H, s), 3.41
(2H, t, J= 5.6 Hz), 3.82 (3H, s), 3.84 (3H, s), 5.36 (2H, ), 6.92 (2H, t, J=
8.1 Hz), 7.01 (2H, d, J= 8.7 Hz), 7.11 81H, s), 7.19 (2H, d, J= 8.7 Hz),
7.26-7.33 (3H, m), 7.53-7.70 (5H, m).

mp 181-184°C

Reference Example 41

Production of 1-amino-2-methyl-2-propanol

OH

To a suspension of lithium aluminum hydride (2.85 g, 75 mmol) in
diethylether (120 ml) was dropwise added a solution of acetone
cyanhydrin (4.73 g, 50 mmol) in diethylether (30 ml) under ice cooling.
The reaction liquid was stirred at room temperature for 4 hours. To the
reaction liquid were dropwise added water (2.85 ml), 1IN sodium
hydroxide (2.85 ml) and water (8.55 ml), successively. Insoluble matters
are filtered off, and the filtrate was concentrated to give the title

compound (1.32 g, 30 %) as colorless oily substance.

(e.0.,
he

ent i s

preferably 1 to 3, and the substitution p05|t|on may be any place

of



substituent” represented by Re are cycl opropyl, cyclobutyl, cyclopentyl,
cydohexyl, and the |ike. Exanples of the substituent of "C3-6 cycl oal kyl

whi ch may have a substituent” represented by Re are the sane as the
substituent of "Cl-6 alkyl which may have a substituent” represented by Re
and Rf above. 10 The number of substitughls is 1 to 6, preferably 1 to 3,
and the substitution position may be any place on which the substitution is
possi bl e. ExadpNMRACDELL& hil§I6H; s),&6042H; ). whi ch may have a

substi t uent Reference Example 42

Production of tert-butyl(3-ethoxy-2,2-dimethylpropoxy)dimethylsilane

TBSO\></0MS

5 To a solution of 3-{[tert-butyl(dimethyl)silylloxy}-2,2-

dimethylpropan-1-ol (Registry No. 117932-70-4) (2.18 g, 10 mmol) in THF
(30 m1) were added triethylamine (1.67 ml, 12 mmol) and
methanesulfonyl chloride (0.85 ml, 11 mmol) under ice cooling. The
reaction liquid was stirred at room temperature for 30 minutes, and to

10 the reaction liquid was added an aqueous solution of sodium bicarbonate.
The mixture was extracted with ethyl acetate. The organic layer was
‘washed with brine, dried over anhydrous magnesium sulfate and
concentrated under reduced pressure to give the title compound (2.98 g,
quant.) as colorless oily substance.

15 1H-NMR(CDCL) 5: 0.04 (6H, s), 0.89 (9H, s), 0.93 (6H, s), 2.98 (3H, ),
3.34 (9H, s), 4.00 (2H, s).
Reference Example 43
Production of 2-(3-{[tert-butyl(dimethyDsilylloxy}-2,2-dimethylpropyl)-
1H-isoindol-1,3(2H)-dione

0

20 TBso\></N

0
To a solution of compound (2.96 g, 10 mmol) obtained in Reference
Example 42 in DMF (10 ml) was added potassium phthalimide (1.85 g, 10
mmol). The reaction liquid was stirred at 140 °C for 30 hours, and water
was added. The mixture was extracted with ethyl acetate. The organic
25 layer was washed with brine, dried over anhydrous magnesium sulfate
and concentrated under reduced pressure. The residue was purified by

silica gel column chromatography (eluent;ethyl acetate/hexane=1/10) to



represented by Re are phenyl, naphthyl, anthracenyl, and the like. 15

Exanpl es of the substituent of "CB-14 aryl which may have a substituent”
"are the sane as the substituent of "Cl.6 al kyl which may have a
substituenf' represented by Re and Rf abjgv except for oxo and epoxy. The
nunber of substituents is 1 to 6, prefer 40 y 1 to 3, and the substitution
position may be any place on which the substitutiqn is_ _20 possible. Exanples

of C7-20 ar algikVe the titlecompeynd (2,79 gn 806hag pale ellow eilysubstange:
represented Ry RAVR(E@DIANS 0.0 PIEHCLN. 87 BB"Y), B $PEH, 5), 3.39 (2H, 9),

3.61 (2H, s), 7.65-7.75 (2H, m), 7.8-7.9 (2H, m).
Reference Example 44
5 Production of 3-amino-2,2-dimethylpropan-1-ol hydrochloride

Ho\>QNH2

A mixture of compound (1.395 g, 4.0 mmol) obtained in Reference
Example 43, concentrated hydrochloric acid (10 mD), acetic acid (7 ml) and
water (10 ml) was refluxed for 24 hours. The reaction liquid was
10 concentrated and water was added. The precipitated phthalic acid was
filtered off and filtrate was concentrated. The residue was recrystallized
from ethyl acetate to give the title compound (257.2 mg, 46 %) as pale
purple crystals.
1H-NMR(CDCls+ CDsOD) 8: 2.91 (2H, brs), 3.38 (6H, brs), 3.52 (2H, brs).
Reference Example 45
Production of [1-({[tert-
butyl(dimethyDsilylloxy}methyl)cyclopropyllmethanol

TBSO\X/OH

To a solution of lithium aluminum hydride (9.34 g, 246 mmol) in
20 THF (150 ml) was dropwise added a solution of dimethylcyclopropane-
1,1-dicarboxylate (25.95 g, 164.1 mmol) in THF (150 ml) under ice
cooling. The solution was stirred at 0 °C for 2 hours, and to the solution
were slowly added water (9.5 mD), 15 % aqueous solution of NaOH (9.5
ml) and water (30 ml), successively. Insoluble matters were filtered off,

15

25 and the filtrate was concentrated to give cyclopropane-1,1-

dimethylmethanol as colorless oily substance.
To a solution of the above oily substance in 1,2-dimethoxyethane
(150 m1) was added sodium hydride (60 % oil, 6.56 g, 164 mmol), and the

mixture was stirred at room temperature for 1 hour. To the reaction



benzhydoryl, trityl and the |ike. Exanples of the substituent of "C7-20
aral kyl which may have a 25 substituent"” are the sane as the substituent of
""C,-6 al kyl which nay have a substituent" represented by Re and Rf above.
The nunber of substituent is 1 to 6, prﬁ%grably 1to 3, and the
substitution position may be any place whi ch the substitution is

possi bl e. Exanpl es of the substituent of "carbanoyl which may have a 30
substit uent " Laid seasdeapwige pddgda salptignmf.-tgrtsbun lcmrMyM@%

substituent, G2k & {64 Skl a2 aiiBbiesk TR a 02 o) i d HCRlixelrdwas -1 4
stirred at room temperature over night. The reaction liquid was poured
into water and extracted twice with ethyl acetate. The organic layer was

5 dried over magnesium sulfate and concentrated under reduced pressure.
The residue was purified by silicagel column chromatography
(eluent;ethyl acetate/hexane=1/15-1/9) to give the title compound (28.19
g, 79 %) as colorless oily substance.
1H-NMR(CDCls) : 0.07 (6H, s), 0.45-0.54 (4H, m), 0.91 (9H, s), 2.35 (1H,

10 brs), 3.56 (2H, s), 3.61 2H, s).
IR(neat) 3361, 2953, 2856, 1466, 1254, 1088, 1030, 837, 777cm'1.
Reference Example 46
Production of tert-butyl{[1-
(ethoxymethyl)cyclopropyllmethoxy}dimethylsilane

Lo TBSO\X/OMS

The similar reaction as described in Reference Example 42 by

using the compound (4.33 g, 20 mmol) obtained in Reference Example 45

gave the title compound (5.71 g, 97 %) as colorless oily substance.

1H-NMR(CDCls) 8: 0.05 (6H, s), 0.55-0.65 (4H, m), 0.89 (9H, s), 3.01 (3H,
20 9),3.52(2H, 5), 4.17 (2H, s).

Reference Example 47

Production of 2-{[1-({[tert-

butyl(dimethyl)silylloxy}methyl)cyclopropyllmethyl}-1H-isoindol- 1,3(2H)-

dione

0
25 TBSO\X/NW
o

The similar reaction as described in Reference Example 43 by

using the compound (5.71 g, 19.39 mmol) obtained in Reference Example



aryl which may have a substituent, (4) a C1|-20 aral kyl which may have a 41
Substituent, (5) a hydroxy, (6) a Cl-s al koxy which may have a substituent,
(7) a G -s al koxy-carbonyl which nmay have a substituent, and the like. The
nunber of the substituent may be 1 or 2. Exanples of "Cl-6 al kyl which may
have a substituent” as a 5 substituent of4®carbanpyl which nay have a
substituent” represented by Re are the sane as "C -e al kyl which may have a
subst i t uent " 46egavesthet title chpeand(@.03 gaP®%9. as colorless oily substance.

1H-NMR(CDCls) §: -0.07 (6H, s), 0.45-0.55 (2H, m), 0.65-0.75 (2H, m),
0.79 (9H, s), 3.53 (2H, s), 3.74 (2H, s), 7.65-7.75 (2H, m), 7.80-7.90 (2H,
m).

5 Reference Example 48
Production of 1-[1-({[tert-
butyl(dimethyDsilyl]oxy}methyl)cyclopropyllmethanamine

TBSO\X/NHZ

To a solution of compound (2.0 g, 5.79 mmol) obtained in Reference

10 Example 47 in ethanol (20 ml) was added hydrazine monohydrate (0.42
ml, 8.68 mmol) and the mixture was refluxed for 2 hours. Insoluble
matters were filtered off and the filtrate was concentrated. The residue
was distributed between ethyl acetate and aqueous solution of 1N-sodium
hydroxide, and extracted with ethyl acetate. The organic layer was

15 washed with brine, dried over magnesium sulfate and concentrated to
give the title compound (1.15 g, 92 %) as pale yellow oily substance.
1H-NMR(CDCls) &: 0.0-0.1 (6H, m), 0.3-0.4 (4H, m), 0.85 (9H, s), 2.61 (2H,
s), 3.49 (2H, s).
Reference Example 49

20 Production of N-(4- (5-chloromethyl-1-(2,6-difluorobenzyl)-1,2,3,4-
tetrahydro-2,4-dioxo-3-(6-methoxy-3-pyridinyl)thieno[2,3-dlpyrimidin-6-
yDphenyl)-N"-methoxyurea

103 i@ -
) ' N x N
N‘\(\' S NAO
—0 o F

=

The similar reaction as described in Reference Example 18 by
25 using the N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-3-(6-methoxy-3-pyridinyl)-2,4-
dioxo-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-



Exanpl es of "C3-s cycl oal kyl which nmay have a substituent", "C6-14 aryl
whi ch may have a substituent” and "C7-20 aral kyl which may have a 10
substituent” as a substituent of car banmoyl which may have a substituent™
represented by Re are the sane as "C3-e c cI oal kyl whi ch may have a
substituent”, "C6-14 aryl which may havet% substituent" and "C7-20 aral kyl
whi ch may have a substituent" represented by Re above. Exanples of the Cl-s
al koxy of Ti metallokmyea/v(ﬂ%ama)ﬂ MmmoDwmﬁmtmﬂa@nmpoamda@émomg,tuent of
"car bamoyl which ubstltuent represented by Re are nethoxy,
TR RS ppwders

et hoxy, prop&¥ant
1H-NMR(CDCls) 6: 3.83 (3H, s), 3.97 (3H, s), 4.83 (2H, s), 5.37 2H, s),

6.87 (1H, d, J = 9.0 H2), 6.94 (2H, t, J = 8.4 Hz), 7.13 (1H, s), 7.25-7.35
5  (1H, m), 7.5-7.6 (3H, m), 7.52 (2H, d, J = 9.0 Hz), 7.66 (1H, s), 8.1-8.15
(1H, m).
Reference Example 50
Production of N-(4-(5-chloromethyl-1-(2,6-difluorobenzyl)-1,2,3,4-
tetrahydro-2,4-dioxo-3-(6-methoxy-3-pyridazinylthienol2,3-d]lpyrimidin-
10 6-yDphenyl)-N’-methoxyurea

cl o fﬁ,/o\
>N
< > \>/ II N N
Na{' S N/&O
—0 O F
v

The similar reaction as described in Reference Example 18 by
using the N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-3-(6-methoxy-3-pyridazinyl)-2,4-

15 dioxo-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N'-
methoxyurea (1.34 g, 2 mmol) gave the title compound (888.5 mg, 71 %)
as pale yellow powders.
1H-NMR(CDCls) 8: 3.83 (3H, s), 4.19 (3H, s), 4.7-4.9 (2H, brm), 5.3-5.45
(2H, m), 6.93 (2H, t, J = 8.0 Hz), 7.14 (1H, d, J = 9.0 H2), 7.16 (1H, s), 7.2-

20 7.4 (1H, m), 7.42(1H, d, J =9.0 Hz), 7.52(2H, d, J = 8.6 Hz), 7.62 (2H, d, J
= 8.6 Hz), 7.69 (1H, s).
Reference Example 51
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-hydroxycyclohexyl)-5-
((methylamino)methyl)-2,4-dioxo-1,2,3,4-tetrahydrothienol2,3-

25 dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



but oxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, hexyloxy, and the

| i ke. Exanpl es of the substituent of "C -s al koxy which may have a

‘substituent” are the sane as the substituent of "Ci -s al kyl which may 20

have a substituent” represented by Re above. The nunber of substituents is

1to 6, preferably 1 to 3, and the substlidButi on position nmay be any pl ace

on which the substitution is possible. Exanple of "G -e al koxy-carbonyl

whi ch nmay have a substitugnt" as iEijﬁ§mituent of "carbanmoyl which may have
R

a substituent” represen 25 a group conprising conbining Ti-s
al koxy whi ch may haﬁe Y N
A
/H—« ST N o
H,C—O ° F

The similar reaction as described in Reference Example 14 by
using the compound (1.75 g, 2.54 mmol) obtained in Example 69

described later gave the title compound (1.60 g, quant.) as colorless

> crystals.
1H-NMR(CDCls) 6: 1.4-1.9 (3H, m), 2.0-2.2 (2H, m), 2.40 (3H, s), 2.5-2.75
(2H, m), 3.77 (2H, ), 3.7-3.85 (1H, m), 3.82 (3H, s), 4.9-5.1 (1H, m), 5.30
(2H, s), 6.90 (2H, t, J = 8.0 Hz), 7.2-7.35 (2H, m), 7.38 (2H, d, J = 8.4 Hz),
7.54 (2H, d, J =8.4 Hz), 7.61 (1H, s).
10 Reference Example 52
Production of N N-(4-(1-(2,6-difluorobenzyl)-3-(2-hydroxypropyl)-5-
((methylamino)methyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-
d]pyrimidin-6-yl)phenyl)-N’-methoxyurea
M e
HC 2 I o,
a "/Y
ﬂ‘{ s N/go o
HC—O o F
| F
15 The similar reaction as described in Reference Example 14 by

using the compound (360 mg, 0.554 mmol) obtained in Example 72
described later gave the title compound (281 mg, 91 %) as white powders.
1H-NMR(CDCls) 5 1.29 (3H, d, J = 6.0 Hz), 2.39 (3H, s), 3.80 (2H, s), 3.82
(3H, s), 4.1-4.25 (3H, m), 5.34 (2H, s), 6.91 (2H, t, J = 8.2 Hz), 7.25-7.35
20 (2H,m), 7.40 (2H, d, J = 8.6 Hz), 7.56 (2H, d, J = 8.6 Hz), 7.63 (1H, s).
Reference Example 53
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-hydroxy-2-methylpropyl)-
5-((methylamino)methyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-



substituent” as a substituent of "carbanoyl which may have a substituent™
represented by Re above with carbonyl. Exanples of "heterocyclic group”
‘represented by Re are (1) a 5- nenbered cyclic group containing 1 to 4

het eroaton(s) selected froman 30 oxygen atom a sulfur atom a nitrogen
atom and the like in addition to carbont®fom (e.g., 2-thienyl, 3-thienyl,
2-furyl, 3-furyl, 2-pyrrolyl, 3- pyrrolyl, 2-oxazolyl, 4-oxazolyl,

5- oxazol yl, Apyriandin6;yDphény)yN yhethox4Brea hi azol yl, 3-pyrazol yl,
4-pyrazol yl, 5-pyrazolyl, ﬁ-i m dazol yl, 4-im dazol yl,

o]
HC” CH,
n4< >_\</ ) "/\}/CH’
}1—< s N/go OoH

H,C—0 o] F

The similar reaction as described in Reference Example 14 by

using the compound (310 mg, 0.467 mmol) obtained in Example 73

5 described later gave the title compound (241 mg, 90 %) as white powders.
1H-NMR(CDCls) &: 1.28 (6H, s), 2.38 (3H, s), 3.80 (2H, s), 3.82 (3H, s),
3.88 (1H, brs), 4.26 (2H, s), 5.37 (2H, s), 6.91 (H, t, J = 8.1 Hz), 7.25-7.35
(2H, m), 7.40 (H, d, J = 8.6 Hz), 7.56 (2H, d, J = 8.6 Hz), 7.63 (1H, s).
Reference Example 54

10 Production of N-(4-(1-(2,6-difluorobenzyl)-3-(6-methoxy-3-pyridazinyl)-5-

((methylamino)methyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-
dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

o
H
N o = | “CH,
HC X N
N N~
H n < I /g
/N—< s N o
H,c—0 o F

F

The similar reaction as described in Reference Example 14 by
15 using the compound (320 mg, 0.457 mmol) obtained in Example 77
described later gave the title compound (138 mg, 50 %) as white powders.
1H-NMR(CDCls) &: 2.34 (3H, s), 3.77 (2H, s), 3.82 (3H, s), 4.19 (3H, s),
5.35 (2H, s), 6.92 (2H, t, J = 8.0 Hz), 7.14 (1H, t, J = 9.2 Hz), 7.25-7.5 (5H,
m), 7.57 (2H, d, J = 8.6 Hz), 7.64 (1H, s).
Reference Example 55
Production of N-{4-[1-(2,6-difluorobenzyl)-5-[(dimethylamino)methyl]-3-
(4-methoxyphenyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-

20

yllphenyl}-N’-methoxyurea



5-im dazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4-
_isothiazolyl, 5-isothiazolyl, 3-(1,2,4-oxadiazolyl), 5-(1,2,4-oxadiazolyl),
1, 3, 4-oxadi azolyl, 3-(1,2,4-thiadiazolyl), 5-(1,2,4-thiadiazolyl), 1,3,4 5

t hi adi azolyl, 4-(1,2,3-thiadiazolyl), 5-(1,2,3-thiadiazolyl), 1,2,5-

t hi adi azolyl, 1,2,3-triazolyl, 1,2,4-tri %%Iyl, 1Htetrazol yl,

2Htetrazolyl, oxoi mdazinyl, dioxotriazinyl, pyrrolidinyl, and the |ike),
(2) a 6- nmenbered cyclic gr@dp containing 1 to 4 heteroaton(s) selected from
an oxygen atom a sulfur ahQm agnitpsus Qampn1 and the like in addition to
10 carbon aton1(e.?ﬁi 2-pYri dW , Eiﬂh , 4-pyridyl, N-oxido-2-pyridyl, N
N

o)
Caiud I
c N
Hy N /g
s N o)

The similar reaction as described in Reference Example 26 by
using the compound (130 mg, 0.192 mmol) obtained in Reference
Example 19 described later and a solution of dimethylamine in THF (0.96

5 ml, 1.92 mmol) gave the title compound (43.4 mg, 36 %) as colorless
crystals.

1H-NMR(CDCls) &: 2.14 (6H, s), 3.70 (2H, s), 3.82 (3H, s), 3.83 (3H, s),
5.36 (2H, s), 6.92 2H, t, J = 7.8 Hz), 7.01 (1H, d, J = 8.7 H2), 7.1-7.35
(4H, m), 7.51 (2H, d, J = 8.7 Hz), 7.56 (2H, d, J = 8.7 Hz), 7.63 (1H, s).
Reference Example 56

Production of N-{4-[1-(2,6-difluorobenzyl)-3-(6-methoxypyridazin-3-yD-
2,4-dioxo-5-(pyrrolidin-1-ylmethyl)-1,2,3,4-tetrahydrothienol2,3-
dlpyrimidin-6-yllphenyl}-N’-methoxyurea

Crll o z | O\CH,
'
N 7
i~ o
H,C—0 [¢) F
Cﬂ

15 The similar reaction as described in Reference Example 26 by

10

using the compound (110 mg, 0.175 mmol) obtained in Reference
Example 50 and pyrrolidine (124 mg, 1.75 mmol) gave the title compound
(68.1 mg, 60 %) as colorless crystals.
1H-NMR(CDCls) &: 1.5-1.7 (4H, m), 2.35-2.5 (4H, m), 3.82 (3H, s), 3.89

20 (2H, brs), 4.18 (3H, s), 5.34 (2H, brs), 6.92 H, t, J = 8.8 Hz), 7.12 H, d,
J =9.2 Hz), 7.2-7.35 (2H, m), 7.41 (1H, d, J = 9.2 Hz), 7.5-7.6 (3H, m),
7.64 (1H, s).



oxi do- 3-pyridyl, N-oxido-4-pyridyl, 2-pyrimdinyl, 4-pyrimdinyl, 5-
pyrimdinyl, N oxido-2-pyrimdinyl, N oxido-4-pyrimdinyl, N-oxido-b5-
pyrim di nyl, 2-thionorpholinyl, 3-thionorpholinyl, 2-norpholinyl, 3-

nmor phol i nyl, piperidinyl, pyranyl, thiopyranyl, 1,4-oxazinyl, 1,4 15

t hi azi nyl, 1, 3-thiazinyl, 2-piperaziny|}5§-piperazinyl, triazinyl,
oxotriazinyl, 3-pyridazinyl, 4-pyridazinyl, pyrazinyl, N oxido-3-

pyri dazi nyl , Referende Exapypleddzi nyl , and the like), and (3) a bicyclic or

tricyclic copdepsed cygl) rou i ch cont ai 1 to 4 het.eroat

sel ect ed froﬁF%g‘“iﬂ%@ﬁﬁé@éﬁf&a&éﬁﬁpﬂmbﬁn@fﬁ'fﬁﬁm? SHPKFL %gr;{]i% li ke
(morpholin-4-ylmethyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-
dlpyrimidin-6-yllphenyl}-N’-methoxyurea

o/\l o
X N
N/
(o]

H N

V4
5 i~ SIS

/
H,C—0 o F
F

The similar reaction as described in Reference Example 26 by
using the compound (110 mg, 0.175 mmol) obtained in Reference
Example 50 and morpholine (152 mg, 1.75 mmol) gave the title compound
(78.0 mg, 67 %) as colorless crystals.

10 1H-NMR(CDCL) &: 2.35-2.5 (4H, m), 3.5-3.65 (4H, m), 3.76 (2H, s), 3.83
(3H, s), 4.19 (3H, s), 5.35 (2H, s), 6.93 (2H, t, J = 8.0 Hz), 7.1-7.2 2H, m),
7.2-7.3 (1H, m), 7.40 (1H, d, J = 9.0 Hz), 7.5-7.7 (5H, m).
Reference Example 58
Production of N-(4-(5-((benzyl(2-methoxyethyl)amino)methyl)-1-(2,6-

15 difluorobenzyl)-3-(6-methoxy-3-pyridazinyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno(2,3-d]pyrimidin-6-yDphenyD)-N’-methoxyurea

H,C\o
SO P
H a /L N
n_< s o

/ N
H,C—0 o F

The similar reaction as described in Reference Example 26 by
using the compound (120 mg, 0.191 mmol) obtained in Reference
20 Example 50 and N-benzyl-N-(2-methoxyethyl)amine (316 mg, 1.91 mmol)
gave the title compound (105.1 mg, 74 %) as white powders.
1H-NMR(CDCls) §: 2.67 (2H, t, J = 6.2 Hz), 3.18 (3H, s), 3.34 2H, t, J =



20 in addition to a carbon atom (e.g., benzofuryl, benzothiazolyl,
benzoxazol yl, tetrazol o[ 1, 5-b] pyridazinyl, triazol o[ 4, 5-b]pyridazinyl,

" benzoi mi dazol yl, quinolyl, isoquinolyl, cinnolinyl, phthalazinyl,

qui nazol i nyl, quinoxalinyl, indolizinyl, quinolizinyl, 1,8-naphthylidinyl,
purinyl, pteridinyl, dibenzofuranyl, carbaZolyl, acridinyl, 25

phenant hrydi nyl, chromanyl, benzoxazi nyl, phenazinyl, phenothi azi nyl,
phenoxazi nyl ,6.2fz), B3 (AUE)s), B83(SIEss)p4.08HRIEs)) 4.20 (3H, \s), B2 {RHyhyshave a

substituent” o pSRof 8" 2% Bl 745 B GH m), 785745 A ) A4 Um, & e
=9.0 Hz), 7.55 (2H, d, J = 8.7 Hz), 7.64 (1H, s), 7.75 (2H, d, J = 8.7 Hz).
Elemental analysis Cs7Hss F2N706S + 1.0H20
5 Caled: C,58.34; H, 4.90; N, 12.87.

Found: C, 58.51; H, 4.58; N, 12.56.
Reference Example 59
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)amino)methyl)-3-(6-methoxy-3-pyridazinyl)-2,4-dioxo-

10 1,2,3,4-tetrahydrothienol[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

The similar reaction as described in Reference Example 14 by
using the compound (400 mg, 0.538 mmol) obtained in Reference
Example 58 gave the title compound (215.9 mg, 61 %) as colorless

15 crystals.

1H-NMR(CDCls) &: 2.72 (2H, t, J = 5.6 Hz), 3.28 (3H, s), 3.40 (2H, t, J =
5.6 Hz), 3.82(3H, s), 3.86 (2H, s), 4.19 (3H, s), 5.35 (2H, brs), 6.92 2H, t, J
= 8.4 Hz), 7.14 (2H, d, J = 9.0 Hz), 7.25-7.35 (1H, m), 7.39 (2H, d, J=9.0
Hz), 7.43 (2H, d, J = 8.8 Hz), 7.56 (2H, d, J = 8.8 Hz), 7.64 (1H, s).

20 FElemental analysis Cso H2sF2N706S * 0.5H20
Calcd.: C, 54.38; H, 4.56; N, 14.80.
Found: C, 54.62; H, 4.39; N, 14.62.
Example 61
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-hydroxypropyl)-5-(((2-

25 methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea



Exanpl es of the substituent of "aryl which may have a 30 substituent”
represented by Rd are (1) a Ca-i4 aryl (e.g., phenyl, naphthyl, and the
"like) which may have 1 to 4 substituent(s) selected fromthe group

consisting of (i) a hydroxy, (ii) an amno, (iii) a nmono- or di-Cl-a 43
al kyl amino (e.g., nethylamno, ethylani ®3 propyl ani no, di net hyl am no,

det hyl am no, and the like), (iv) a Cs al koxy (e.g., nethoxy,

et hoxy,

propoxy, butoxy, pentglgxy, hexyloxy, and the like), and (v) a hal ogen

(e.g.,

car boxy,

fluorine, chlori r\e\,\ brom ne and iodine), (2) a hydroxy, (3) a
N [o]

CH,

/N_< *

HC—0 o F

The similar reaction as described in Example 5 by using the
compound (1.82 g, 3 mmol) obtained in Reference Example 7 and 1-
amino-2-propanol (0.45 g, 6 mmol) gave the title compound (1.11 g, 60 %)
5 as white powders.

1H-NMR(CDCls) 6: 1.27 (8H, d, J = 5.6 H2), 2.12 (3H, s), 2.64 QH, t, J =
5.8 Hz), 2.9-3.05 (1H, m), 3.30 (3H, s), 3.45 (2H, d, J = 5.8 Hz), 3.82 (5H,
s), 4.05-4.25 (1H, m), 4.18 (2H, s), 5.34 (2H, s), 6.91 (2H, t, J = 8.2 H2),
7.2-7.4 (1H, m), 7.5-7.6 (3H, m), 7.63 (1H, s).

10 FElemental analysis C2s Hss F2N5 06 S * 0.7Hz O
Calced.: C, 55.26; H, 5.50; N, 11.11.
Found: C, 55.42; H, 5.52; N, 10.75.
Example 62
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

15 methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-oxopropyD-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyD)-N’-methoxyurea

HC—O o F

To a solution of oxalyl chloride (0.20 g, 1.58 mmol) in
dichloromethane (2 ml) was dropwise added a solution of



5 (4) anitro, (5 a C.6 alkoxy (e.g., nmethoxy, ethoxy, propoxy,

| sopropoxy, butoxy, pentyloxy, hexyloxy, and the like), (6) a G 6

al kyl - carbonyl oxy (e.g., acetoxy, propionyloxy, butyryloxy, isobutyryloxy,
val eryl oxy, isoval eryl oxy, pivaloyIoxy,tgentylcarbonyloxy,
hexyl car bonyl oxy, and the like), (7) a T alkylthio (e.g., methylthio,
ethylthio, propylthio, 10 isopropylthio, butylthio, isobutylthio,

sec- but yl t hi dinfethylsulfoxidé (163 mge2t0d mmel) i eiohlorimetlente (hml) ikddr (8) a

sopr opyl sul (oAl arbHBYT.cURRAY FRFTIBEHLE OB Rg1 2 OO R BRI T1 nyl
tert-butyl Su'(:foin{]ﬁ/ollind (308 mg, 0.5 mmol) obtained in Example 61 in
dichloromethane (2 m1) was dropwise added. After stirring for further
5 30 minutes, triethylamine (0.40 ml, 2.88 mmol) was dropwise added, and

the mixture was stirred at 0 °C for 2 hours. To the mixture was added
an aqueous solution of ammonium chloride at 0 °C, and the mixture was
extracted with ethyl acetate. The organic layer was washed with brine,
dried over anhydrous magnesium sulfate, and concentrated with under

10 reduced pressure. The residue was purified by NH-silica gel (Produced
by Fuji Silysia Chemical Ltd.) column chromatography (eluent;ethyl
acetate), and the obtained powders was washed with diisopropyl ether
and hexane to give the title compound (40.7 mg, 13 %) as pale yellow
powders.

15 1H-NMR(CDCL) §: 2.13 (3H, s), 2.27 (3H, s), 2.55-2.65 (2H, m), 3.29 (3H,
s), 3.4-3.5 (2H, m), 3.82 (5H, s), 4.88 (2H, s), 5.33 (2H, s), 6.91 CH, t, J =
8.0 Hz), 7.2-7.35 (1H, m), 7.5-7.65 (4H, m).
Example 63
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(3,3-dimethyl-2-oxobutyl)-5-

20 (((2-methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothienol[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea

MO,

e o CHeon
i~ >j</ ] "Yk“’
N s /K ©
/ 4& . N o

HC—O

F

The similar reaction as described in Example 5 by using the
compound (303 mg, 0.5 mmol) obtained in Reference Example 7 and 3,3-
25 dimethyl-2-oxobutylamine hydrochloride (U.S.P 6,096,688) (152 mg, 1
mmol) gave the title compound (195.7 mg, 60 %) as pale yellow crystals.



pentyl sul finyl, hexylsulfinyl, and the like), (9) a Cue al kylsulfonyl (e.g.,
15 net hyl sul fonyl, ethylsul fonyl, propylsulfonyl, isopropylsulfonyl,

but yl sul fonyl, isobutylsul fonyl, sec-butylsulfonyl, tert-butylsulfonyl,
pentyl sul fonyl, hexyl sul fonyl, and t he Ilke) (10) a hal ogen (e.g.,
fluorine, chlorine, bron1ne and I odi ne)- 5?11) a group of the fornul a:
-NRgRh wherein Rg is (a). a hydrogen atom (b) a C -s al kyl which may have a

20 substit uedtH-NMR(E bﬁcyBOda ), MZ&&H;TE),; 262 £2H, t,ubst5.8 X 3.2) a
Co L 20 YRHE ) AT R b L8 o SR ) oY

5.33 (2H, s), 6.91 H, t, J = 8.2 Hz), 7.14 (1H,s), 7.2-7.3 (1H, m), 7.5-7.6

(4H, m), 7.61 (1H, s).

> Elemental analysis Cs2 Hs7F2Ns O¢ S

Calced.: C, 58.43; H, 5.67; N, 10.65.

Found: C, 58.15; H, 5.71; N, 10.42.

Example 64

Production of N-(4-(1-(2,6-difluorobenzyD-5-(((2-

10 methoxyethyl)(methyDamino)methyD)-2,4-dioxo-3-(2,2,2-trifluoroethyl)-
1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyD-N-methoxyurea

%C\o

\\\

N o
He” 2 I .
4 N
N—{l s | N/J§/o\l’<l=
F

/
HC—O o

The similar reaction as described in Example 5 by using the
compound (303 mg, 0.5 mmol) obtained in Reference Example 7 and
15 2,2,2-trifluoroethylamine (99 mg, 1 mmol) gave the title compound (52.9
mg, 16 %) as colorless crystals.
1H-NMR(CDCls) 6: 2.12 (3H, s), 2.65 (2H, t, J = 6.0 Hz), 3.31 3H, s), 3.45
(2H, d, J = 6.0 Hz), 3.82 (5H, s), 4.75-4.85 (2H, m), 5.36 (2H, s), 6.92 (2H,
t, J = 8.2 Hz), 7.13 (1H,s), 7.2-7.35 (1H, m), 7.55-7.6 (4H, m), 7.62 (1H, s).
20 Elemental analysis C2s Hzs Fs N5 OsS - 1.0Hz0
Calcd.: C, 50.98; H, 4.58; N, 10.62.
Found: C, 51.14; H, 4.44; N, 10.34.
Example 65
Production of N-(4-(1-(2,6-difluorobenzyl-3-(2-hydroxy-3,3-
25 dimethylbutyl)-5-(((2-methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-



fromthe group consisting of U a C3 a cycloal kyl which may have a
substituent, (ii) a Ce-i1i4 aryl which nmay have a substituent, Gi) a C7-20 25
aral kyl which nmay have a substituent, (iv) hydroxy, (v) a Cue al koxy which
may have a substituent and (vi) a G -e al koxy-carbonyl which may have a
substituent, (g) a heterocyclic group; ahe®rRh is a hydrogen atom or a Cue
al kyl which may have a substituent, (12) a 5-nenbered cyclic group

cont ai ni ng 1 1,2,34tetrahydrothienol28-dlpyatmidinnG -yhphenybrNamethoxywreaf ur 30
atom a nitrogen atom and the like in addition to carbon atom (e.g., 2-

t hi enyl, 3-thienyl, Ié-‘fmryl , 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-oxazolyl, 4-

H’c/N o CHbH,

n V4 I N CH,
/n —& S N /g o) H
HC—0O F

To a mixed solution of compound (120 mg, 0.182 mmol) obtained in
Example 63 in methanol (6 ml) and THF (4 ml) was added sodium
5 borohydride (6.9 mg, 0.182 mmol) under ice cooling. The reaction Liquid
was stirred at room temperature for 1.5 hours and concentrated under
reduced pressure. The residue was distributed between water and ethyl
acetate, and the organic layer was extracted. The extract was washed
with brine, dried over anhydrous magnesium sulfate and concentrated
10 under reduced pressure. The residue was purified by NH-silica gel
(Produced by Fuji Silysia Chemical Ltd.) column chromatography
(eluent;ethyl acetate), and recrystallized from ethyl acetate and
diethylether to give the title compound (81.1 mg, 68 %) as colorless
crystals.
15 1H-NMR(CDCL) &: 1.04 (9H, s), 2.12 3H, s), 2.64 (2H, t, J = 6.0 Hz), 2.96
(1H, d, J = 6.0 Hz), 3.31 (3H, s), 3.46 (2H, d, J = 6.0 Hz), 3.5-3.6 (1H, m),
3.82 (3H, s), 3.75-3.9 (2H, m), 4.05-4.2 (1H, m), 4.3-4.45 (1H, m), 5.25-
5.45(2H, m), 6.91 (2H, t, J = 8.2 Hz), 7.14 (1H,s), 7.2-7.35 (1H, m), 7.5-7.6
(4H, m), 7.61 (1H, ).
20 Elemental analysis Cs2Hss F2 N5 OsS + 0.2H, O
Calcd.: C, 57.94; H, 5.99; N, 10.56.
Found: C, 57.89; H, 5.91; N, 10.43.
Example 66
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-hydroxy-2-methylpropyD-
25 5-(((2-methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea



oxazolyl, 5-oxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-pyrazolyl,
44 pyrazolyl, 5-pyrazolyl, 2-imdazolyl, 4-imdazolyl, 5-imdazolyl,
4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4-isothiazolyl,
I sot hiazolyl, 3-(1, 2, 4-oxadi azolyl), 5-(1, 2, 4-oxadi azolyl),

1, 3, 4-oxadi azolyl, 3-(1,2,4-thiadiazolyl}7 5-(1, 2,4-thiadi azolyl),
1,3,4-thiadiazolyl, 4-(1,2,3 5 thiadiazolyl), 5-(1,2,3-thi adi azolyl),
1,2,5-thiadiazolyl, ke, 3-triazolyl, 1,2,4-triazolyl, 1Htetrazolyl,
2H-tetrazol yl, oxoi m daai nyl, dioxotriazinyl, pyrrolidinyl, and the |ike),
(13) a 6-nmenbered cyclic oup containing 1 to

i soxazol yl

10

15

20

N

(o]
H’C/ CHsCHs
“@Q/ILJCK
/N—< L
F

The similar reaction as described in Example 5 by using the
compound (303 mg, 0.5 mmol) obtained in Reference Example 7 and
compound (89 mg, 1 mmol) obtained in Reference Example 41 gave the
title compound (133.9 mg, 42 %) as colorless crystals.
1H-NMR(CDCls) 5: 1.28 (6H, s), 2.3 (3H, s), 2.64 (2H, t, J = 5.8 Hz), 3.30
(3H, s), 3.45 (2H, t, J = 5.8 Hz), 3.82 (5H, s), 3.99 (1H, s), 4.25 (2H, s),
5.36 (2H, s), 6.91 (2H, t, J = 8.2 Hz), 7.12 (1H,s), 7.2-7.4 (1H, m), 7.5-7.6
(4H, m), 7.61 (1H, s).

Elemental analysis C3oHss F2NsOs S - 0.1H20

Calcd.: C, 56.88; H, 5.60; N, 11.06.

Found: C, 56.65; H, 5.54; N, 10.85.

Example 67

Production of N-[4-(1-(2,6-difluorobenzyl)-3-(3-hydroxy-2,2-
dimethylpropyl)-5-{[(2-methoxyethyl)(methyl)amino]methyl}-2,4-dioxo-
1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl]l-N’-methoxyurea

HCso

HC” 2 ii
n Vi N OH
/N—g, S | N/(é,*?g‘?
HC—O0

F

The similar reaction as described in Example 5 by using the
compound (303 mg, 0.5 mmol) obtained in Reference Example 7 and

compound (140 mg, 1 mmol) obtained in Reference Example 44 gave the

3-

5-

4



4 heteroaton(s) selected froman oxygen atom a sulfur atom a nitrogen
atom and the like in addition to carbon atom (e.g., 2-pyridyl, 3-pyridyl,
4- 10 pyridyl, N oxido-2-pyridyl, N oxido-3-pyridyl, N-oxido-4-pyridyl, 2
pyrimdinyl, 4-pyrimdinyl, 5-pyrimdinyl, N-oxido-2-pyrimdinyl, N

oxi do- 4- pyri m di nyl, N-oxido-5-pyrimdinytg 2-thionorpholinyl, 3-

t hi onor phol i nyl, 2-norpholinyl, 3-norpholinyl, piperidinyl, pyranyl,

hoplceny) dadeasathad el g 11o0) Bbatdydishispi, 2o perari v 3 10
pyrazinyl, Nlﬂimomﬂmiazo.ssl(ﬁﬂ}lsmm 18(3Hpy),i 2164 i(2H), t, Ards.2/Hz), i ke),

3.13(2H, s), 3.30(3H, s), 3.45 (2H, t, J = 6.2 Hz), 3.82 (5H, s), 3.95-

4.15(2H, brm), 5.1-5.5 (2H, br), 6.91 (2H, t, J = 8.2 Hz), 7.14 (1H,s), 7.2-

5 7.4 (1H,m), 7.5-7.6 (4H, m), 7.61 (1H, s).

HPLC (220 nm) Purity 90 % (Retention time 1.83 minutes)

MS (ESI+, m/e) 646 (M+1)

Example 68

Production of N-(4-(1-(2,6-difluorobenzyl)-3-((1-

10 (hydroxymethyl)cyclopropyl)methyl)-5-(((2-
methoxyethyl)(methyDamino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothienol[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

HC

~o

»
mc_ONKM/&/X\OH
ve

F

The similar reaction as described in Example 5 by using the

15 compound (606 mg, 1 mmol) obtained in Reference Example 7 and
compound (431 mg, 2 mmol) obtained in Reference Example 47 gave the
thienopyrimidine cyclized form (549.3 mg, 72 %). The above cyclized
form was dissolved in THF (10 ml), and a solution of
tetrabutylammoniumfluoride in 1M THF (1.7 ml, 1.7 mmol) was added.

20 The mixture was stirred at room temperature for 20 hours. The reaction
liquid was distributed between water and ethyl acetate, and the organic
layer was extracted. The organic layer was washed with brine, dried
over anhydrous magnesium sulfate and concentrated under reduced
pressure. The residue was purified by NH-silica gel (Produced by Fuji

25 Silysia Chemical Ltd.) column chromatography (eluent;ethyl acetate),
and recrystallized from ethyl acetate and diethylether to give the title



(14) a bicyclic or tricyclic condensed cyclic group which contains 1 to 4
het eroaton(s) selected froman oxygen atom a sulfur atom a nitrogen
and the like in addition to a carbon atom (e.g., benzofuryl, 20

benzot hi azol yl , benzoxazol yl, tetrazol 0[115?5 b] pyri dazinyl, triazol o[ 4,
b] pyri dazi nyl, benzoi m dazol yl, qui nol yI

pht hal azi nyl,

napht hyl i di nygomnewnd-(196. hms, 4

phenant hr ydi
phenoxazi nyl

10

15

20

25

soqui nol yl, cinnolinyl,

qui nazo | nyI qui %sjal | ni/ | ndoI I Zi nyI qui nol i zi nyI
as calosless or

PR RIS BT, SR P
(3H, s), 2.64 (2H, t, J = 6.0 Hz), 3.25(2H, s), 3.31(3H, s), 3.46 (2H, t, J =
6.0 Hz), 3.82 (5H, s), 3.95-4.15(1H, br), 4.14 (2H, s), 5.37 (2H, s), 6.91
(2H, t, J = 8.0 Hz), 7.12 (1H,s), 7.2-7.4 (1H, m), 7.54 (4H, s), 7.61 (1H, s).
Elemental analysis Cs1 Hss F2a N5 O6 S

Calcd.: C, 57.84; H, 5.48; N, 10.88.

Found: C, 57.63; H, 5.46; N, 10.86.

Example 69

Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-3-(4-hydroxycyclohexyl)-2,4-dioxo-1,2,3,4
tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyD-N’-methoxyurea

M"
S N o
HC—O

F

The similar reaction as described in Example 5 by using 4-(N-
benzyl-N-methylaminomethyl)-2-[N-(2,6-difluorobenzyl)-N-
ethoxycarbonyl]lamino-5-[4-(3-methoxyureido)phenyllthiophene-3-
carboxylic acid (3.19 g, 5 mmol) and trans-4-aminocyclohexanol (1.44 g,
12.5 mmol) gave the title compound (1.80 g, 52 %) as colorless crystals.
1H-NMR(CDCls) 8: 1.35-1.65 (3H, m), 1.65-1.8 (2H, m), 2.07 (3H, s), 2.5
2.8 (2H, m), 3.58 (2H, s), 3.7-3.9 (1H, m), 3.82 (3H, s), 3.91(H, s), 4.9-5.1
(1H, m), 5.29 (2H, s), 6.90 (2H, t, J = 7.8 Hz), 7.13 (1H,s), 7.15-7.35 (6H,
m), 7.53 (2H, d, J = 8.6 Hz), 7.61 (1H, s), 7.66 (2H, d, J = 8.6 Hz).
Elemental analysis Cse Hs7F2Ns O¢ S * 0.5H2 O
Caled.: C, 61.09; H, 5.55; N, 9.89.

Found: C, 61.41; H, 5.65; N, 9.56.
Example 70

atom

5-

1, 8-

, carbazolyl acrldlnyl

25



met hoxycar bonyl , et oxycar bonyl , pr opoxycar bonyl , i sopr opoxycar bonyl ,

but oxycar bonyl , i sobut oxycar bonyl , sec- but oxycar bonyl ,tert- but oxycarbonyl,
pentyl oxycar bonyl, hexyl oxycarbonyl, and the like), (16) a carbanoyl, (17)
a N-nmono-Cre al kyl carbanoyl (e.g., N 30 nethyl carbanmoyl, N-ethyl carbanoyl,
N- propyl carbanoyl , N- i sopropyl carbamoyl16%nd the like), (18) a N N-di-C -c
al kyl carbanmoyl (e.g., N, N-dinethyl carbanmoyl, N, N-di ethyl carbanoyl,

N, N- di pr opy| ®rodantiph of Nr[44hd26rdifluidrebenzyili 3t (Mechydroxycydehexylbril @

substi tuent 'met og(())'e&yl)(methyl)amm' olmethyl}-2,4-dioxo-1,2,3,4-

tetrahydrothienol[2,3-dlpyrimidin-6-yl)phenyl]-N’-methoxyurea

HC
y
H,C—O/ _<O sF " °
=

5 Thé similar reaction as described in Example 4 by using the
compound (300 mg, 0.5 mmol) obtained in Reference Example 51 and 2-
bromoethylmethylether (0.69 g, 5 mmol) gave the title compound (75.1
mg, 23 %) as colorless crystals.
1H-NMR(CDCls) 6: 1.2-1.6 (3H, m), 1.6-1.8 (2H, m), 2.0-2.1 (2H, m), 2.14

10 (3H,s), 2.5-2.75 (4H, m), 3.31 (3H, s), 3.45 (2H, t, J = 5.8 Hz), 3.65-3.85
(3H, m), 3.82 (3H, s), 4.9-5.05 (1H, bx), 5.30 (2H, s), 6.90 2H, t, J = 8.0
Hz), 7.12 (1H, s), 7.25-7.4 (1H, m), 7.5-7.6 (4H, m), 7.60 (1H, s).
Elemental analysis Cs2 Hs7F2NsOs S * 0.5H20
Calcd.: C, 57.65; H, 5.74; N, 10.50.

15 Found: C, 57.54 H, 5.75; N, 10.64.
Example 71
Production of N-{4-[1-(2,6-difluorobenzyl)-5-{[(2-
methoxyethyl)(methyl)aminolmethyl}-3-(6-methylpyridazin-3-yl)-2,4-
dioxo-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yl]lphenyl}-N’-

methoxyurea

HC
(o]

/] o y CH,
He < N

n V4 I N N

/H‘& S N’I§ o
HC—O F
F

The similar reaction as described in Example 5 by using the

20



preferably 1 to 3, and the substitution position nay be any place on which
the substitution is possible. The definitions of Rg and Rf utilized in the
group of the fornmula: 5 -NRgRh wherein Rg and Rh have the sanme neani ngs
defined above as a substituent of "aryl which nay have a substituent”
represented by Rd are shown bel ow. Examgies of "Cl.6 al kyl which nmay have a
substituent” represented by Rg and Rh are the sane as Ti-6 al kyl which may

have a subst p§4i6Bhnd (363 b5 5D ftaBre it RBFerdfcs Bxanth1BPONSd 3-
amino-6-methylpyridazine (136 mg, 1.25 mmol) gave the title compound
(48.3 mg, 15 %) as colorless crystals.
1H-NMR(CDCls) §: 2.13 (3H, s), 2.61 (2H, t, J = 5.8 Hz), 2.79 (3H, s), 3.26
5  (3H,s),3.41 (2H, t, J = 5.8 Hz), 3.75-3.85 (2H, m), 3.82 (3H, ), 5.25-5.45

(2H, brm), 6.92 (2H, t, J = 8.2 Hz), 7.18 (1H, s), 7.2-7.7 (8H, m).
Example 72
Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-3-(2-hydroxypropyl)-2,4-dioxo-1,2,3,4-

10 tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyl)-N"-methoxyurea

Q.

N (o}
H,C

3 7 "
s | N/&/o\l;

HC —oﬂ_ﬁ 6

The similar reaction as described in Example 5 by using 4-(N-
benzyl-N-methylaminomethyl)-2-[N-(2,6-difluorobenzyl)-N-
ethoxycarbonyllamino-5-[4-(3-methoxyureido)phenyllthiophene-3-

15 carboxylic acid (639 mg, 1 mmol) and 1-amino-2-propanol (0.19 g, 2.5
mmol) gave the title compound (409.7 mg, 63 %) as colorless crystals.
1H-NMR(CDCls) 5: 1.30 (3H, d, J = 6.0 Hz), 2.06 (3H, s), 2.90 (1H, d, J =
5.2 Hz), 3.57 (2H, s), 3.82 (3H, s), 3.91 (2H, s), 4.1-4.25 (1H, m), 4.20 (2H,
s), 5.34 (2H, s), 6.91 (2H, t, J = 8.0 Hz), 7.16 (1H, s), 7.2-7.4 (6H, m), 7.54

20 (2H,d, J=8.8 Hz), 7.62 (1H, s), 7.67 (2H, d, J = 8.8 Ha).

Elemental analysis C3sHssF2Ns Os S
Caled.: C, 61.00; H, 5.12; N, 10.78.
Found: C, 60.82; H, 5.21; N, 10.68.
Example 73
25 Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-



Exanpl es of "Ca-6 cycl oal kyl which nmay have a substituent”, "Cs-i4 aryl

whi ch may have a substituent”, "C7.20 aral kyl which may have a substituent”
and "heterocyclic group” represented by Rg are the same as "C3.6 cycl oal kyl
whi ch may have a substituent”, "Cs-14 aryl which may have 15 a substituent”,

T7-20 aral kyl which may have a substitugrb" and "het erocyclic group”
r epr esent ed by Re descri bed above. Exarrpl es of Ca 6 cycl oal kyl which may

have a substi ent ubstl t" and "C7. 20
aral kyl whic ‘gf h%ﬁﬁg:g%%@yo?‘é’v? 1}98?’ a #{gngy have 1 or 2
substi t uent ( gdtrsRY &tRtnol2,3-dlpyrimidin-6-yl)phenyl)- N’-methoxyurea

N,

HC—O o

The similar reaction as described in Example 5 by using the 4-(N-
S benzyl-N-methylaminomethyl)-2-[N-(2,6-difluorobenzyl)-N-

ethoxycarbonyllamino-5-[4-(3-methoxyureido)phenyllthiophene-3-
carboxylic acid (639 mg, 1 mmol) and compound (0.22 g, 2.5 mmol)
obtained in Reference Example 41 gave the title compound (360.9 mg,
54 %) as colorless crystals.

10 1H-NMR(CDCls) &: 1.29 (6H, s), 2.06 (3H, s), 3.56 (2H, s), 3.83 (3H, s),
3.91 (2H, s), 3.96 (1H, s), 4.28 (2H, s), 5.36 (2H, s), 6.91 2H, t, J = 8.2
Hz), 7.13 (1H, s), 7.2-7.35 (6H, m), 7.54 (2H, d, J = 8.8 Hz), 7.62 (1H, s),
7.67 (2H, d, J = 8.8 Hz).
Elemental analysis Cs 4 Has Fo Ns Os S

15 Caled.: C, 61.53; H, 5.32; N, 10.55.
Found: C, 61.30; H, 5.32; N, 10.32.
Example 74
Production of N-(4-(1-(2,6-difluorobenzyD)-3-(2-hydroxypropyD-5-
((methyl(2-(2-pyridinyl)ethyl)amino)methyl)-2,4-dioxo-1,2,3,4-

20 tetrahydrothienol2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



20 fromthe group consisting of (i) a Cs-scycloal kyl which may have a
substituent, (ii) a Cs-14 aryl which nmay have a substituent, (iii) a C7-20
aral kyl which nmay have a substituent, (iv) a hydroxy, (v) a Cl-s al koxy

whi ch may have a substituent and (vi) a Cl-s al koxycarbonyl which may have
a substituent” represented by Rg are thel®ne as "Ca-s cycl oal kyl 25 whi ch
may have a substituent”, "Cs-i4 aryl which may have a substituent"” and
"Cr7.20 aral kyl which ve a substituent” represented by R descri bed
above. Exanples of "G - 9I koxy which nmay have a substituent” of

HC—O o F

The similar reaction as described in Example 2 by using the
compound (260 mg, 0.465 mmol) obtained in Reference Example 52 and
2-(2-hydroxyethyl)pyridine (400 mg, 1.63 mmol) gave the title compound

5 (195.9 mg, 63 %) as colorless crystals.

1H-NMR(CDCls) 6: 1.28 (3H, d, J = 5.8 Hz), 2.21 (3H, ), 2.75-2.95 (4H,
m), 3.0-3.1 (1H, m), 3.82 (5H, s), 4.1-4.2 (1H, m), 4.17 2H, s), 5.34 (2H, s),
6.91 (2H, t, J = 8.2 Hz), 6.95-7.1 (2H, m), 7.14 (1H, s), 7.2-7.4 (1H, m),
7.4-7.55 (5H, m), 7.59 (1H, s), 8.43 (1H, d, J = 5.0 Hz).

10 Elemental analysis Css Hs 4 F2Ne Os S * 0.2H: O
Caled.: C, 59.31; H, 5.19; N, 12.57.
Found: C, 59.24; H, 5.29; N, 12.32.
Example 75
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-hydroxy-2-methylpropyl)-

15 5-((methyl(2-(2-pyridinyDethyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothienol[2,3-dlpyrimidin-6-yl)phenyD)-N’-methoxyurea

X
N =~



"car bamoyl which may have 1 or 2 substituent(s) selected fromthe group 30
consisting of (i) a Cs s cycloal kyl which may have a substituent, (ii) a
Cs-14 aryl which may have a substituent, (iii) a C7-29 aral kyl which may
have a substituent, (iv) a hydroxy, (v) a C -6 al koxy which nay have a
substituent 46 and (vi) a G .s al koxy-ceédbonyl which nmay have a
substituent” represented by Rg are nethoxy, ethoxy, propoxy, isopropoxy,

lbiUL gxy,Exgsobut OXY THESimiltat foaetiontdd dEueibed, inPERAM! %Z’byhﬁé_iﬁg(%&é’ and the
: npl es of the substituent of said "Cl-s al koxy which may have a
substituent" camponmd (220 mg, 0.384 mmol) obtained in Reference Example 53 and
2-(2-hydroxyethylpyridine (800 mg, 3.25 mmol) gave the title compound
(138.2 mg, 53 %) as colorless crystals.
> 1H-NMR(CDCl) &: 1.26 (6H, s), 2.21 (3H, s), 2.75-2.95 (4H, m), 3.82 (5H,
 8),3.99 (1H, s), 4.24 (2H, s), 5.36 (2H, s), 6.91 (2H, t, J =8.2 Hz), 7.0-7.1
(2H, m), 7.13 (1H, ), 7.2-7.35 (1H, m), 7.45-7.55 (5H, m), 7.59 (1H, s),
8.43 (1H, d, J = 4.0 Hz).
Elemental analysis Cs 4 Hs¢ F2Ne¢ OsS * 0.1H2 O
10 Caled.: C, 59.85; H, 5.38; N, 12.32.
Found: C, 59.81; H, 5.45; N, 12.03.
Example 76
Production of N-(4-(1-(2,6-difluorobenzyD)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-pyrazinyl)-1,2,3,4-
15 tetrahydrothienol2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

H:c\o
> N
/N o =
a® %LL]
n /I N N
e
H,c—0 (o] E

F

The similar reaction as described in Example 5 by using the
compound (303 mg, 0.5 mmol) obtained in Reference Example 7 and
aminopyrazine (119 mg, 1.25 mmol) gave the title compound (35.2 mg,

20 11 %) as colorless crystals.

1H-NMR(CDCls) &: 2.13 (3H, s), 2.62 (2H, t, J = 6.0 Hz), 3.26 (3H, s), 3.41
(2H, t, J = 6.0 Hz), 3.79 (2H, s), 3.83 (1H, s), 5.36 (2H, s), 6.94 2H, t, J =
8.0 Hz), 7.12 (1H, s), 7.2-7.4 (1H, m), 7.5-7.65 (5H, m), 8.65-8.7 (3H, m).
Elemental analysis Cso H29F2N705S * 0.1H2 O

25 Caled.: C, 56.35; H, 4.60; N, 15.33.



5 sane as the substituent of "Cl-6 al kyl which nmay have a substituent”
represented by Re descri bed above. The nunber of substituents is 1 to 6,
preferably 1 to 3, and the substitution position nay be any place on which
the substitution is possible. Exanple of "G s al koxy-carbonyl which may have
a substituent” of 10 "carbampyl which mE§ S have 1 or 2 substituent(s)
selected fromthe group consisting of (i) a Caps cycloal kyl which nay have
a substi t uentFound:)C,266280:1H, 453}INwtb.86. mray have a substituent, (iii) a
C7-20 aral kyl_whic rr,?y have a substituent, (iv) a hydroxy, (v) a G-6

al koxy whi ch T¥8mRI&/é7a substit uent

Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyD-3-(6-methoxy-3-pyridazinyl)-2,4-dioxo-1,2,3,4-
> tetrahydrothienol2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

The similar reaction as described in Example 5 by using 4-(N-
benzyl-N-methylaminomethyl)-2-[N-(2,6-difluorobenzyl)-N-
ethoxycarbonyl]lamino-5-[4-(3-methoxyureido)phenyllthiophene-3-

10 carboxylic acid (1.28 g, 2 mmol) and 6-chloro-3-aminopyridazine (648 mg,
5 mmol) gave the title compound (0.36 g, 26 %) as colorless crystals.
1H-NMR(CDCls) §: 2.06 (3H, s), 3.55 (2H, s), 3.83 (3H, s), 3.87 (2H, s),
4.19 (3H, s), 5.35 (2H, s), 6.92 2H, t, J = 8.2 Hz), 7.1-7.45 (9H, m), 7.55
(2H, d, J =8.4 Hz), 7.63 (1H, s), 7.72 (2H, d, J = 8.4 Hz).

Example 78

Production of N-(4-(1-(2,6-difluorobenzyl)-3-(6-methoxy-3-pyridazinyl)-5-
((methyl(2-(2-pyridinyl)ethyl)amino)methyl)-2,4-dioxo-1,2,3,4
tetrahydrothieno([2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea

15

=

~N

o
_N o] 2 \CH,
i x> IN
H / N~ N7
N l
O ESIH%
H,c—0 o F
C;F

20 The similar reaction as described in Example 2 by using the



and (vi) a C s al koxy-carbonyl which may have a substituent” represented 15
by Rg is a group conprising conbining "C s al koxy which may have a
substituent” as a substituent of "carbanoyl which may have a substituent™
represented by Rg above with carbonyl. Preferable exanples of Re are an aryl
group which may have 1 to 5 substituent1s§ selected fromthe group
consisting of (i) a halogen, (ii) a 20 nitro, (iii) a cyano, (iv) an am no,

(1 e s USRI San ) Sk g M Bl odind
al kyl sul fi nyl2- éﬁrhydxoﬁyeahyﬁpmdmd mMg, 2.21 mmol) gave the title compound

(79.6 mg, 50 %) as colorless crystals.

1H-NMR(CDCls) &: 2.20 (3H, s), 2.7-2.9 (4H, m), 3.78 (2H, s), 3.82 (3H, s),

> 4.19(H,s),5.34 (2H, 5), 6.85-7.2 (5H, m), 7.25-7.45 (2H, m), 7.45-7.7

(7H, m), 8.42 (1H, d, J = 4.0 Ha).

Elemental analysis Css Hs2F2Ns OsS - 1.0H2 O

Caled.: C, 57.37; H, 4.68; N, 15.29.

Found: C, 57.29; H, 4.60; N, 15.15.

10 Example 79
Production of N-(4- (5-((2-pyridin-2-ylethyl)methylamino)methyl)-1-(2,6-
difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-(4-
methoxyphenyDthieno2,3-d]lpyrimidin-6-yl)phenyl)-N’-methoxyurea
I AN
_~N
lYIe
N OMe
H N
/‘l‘< S N 0
MeO @) F
F
15 The similar reaction as described in Example 2 by using the

compound (800 mg, 1.24 mmol) obtained in Reference Example 25 and 2-

(2-hydroxyethyl)pyridine (300 mg, 1.49 mmol) gave the title compound

(407 mg, 58 %) as white solids.

1H NMR (CDCls) 2.20 (3H, s), 2.86 (4H, m), 3.82-3.84 (8H,m), 5.36 (2H,
20 ), 6.92 (2H, t, J= 8.3 Hz), 7.00-7.06 (4H, m), 7.14-7.33 (4H, m), 7.46-7.51

(5H, m), 7.61 (1H, s), 8.42 (1H, d, J= 5.7 Hz).



Anong them a phenyl which is nono- or di- substituted by a hal ogen,
_especially 2,6-difluorophenyl, are preferable. 25 Preferabl e exanples of Rb
are pyrrolidin-1-yl, pyrrolidin-2-yl, imdazol-1-yl, imdazol-2-yl,
1,2,3-triazol-1-yl, 1,2,5-triazol-1-yl, tetrazol- 1-yl, tetrazol-2-yl,
pyridin-2-yl, pyridin-4-yl. Among them Y§tidin-2-yl is preferable.
Preferable exanple of Ris a group represented by the fornula: - 30 NReRf
wherein Rel S Eléhe%tﬁllaﬁa.@'sﬁ’Csv\IBkam heva{# substituent or (2) a C720

aral kyl;; Rf is a G 6 alkyl. Arong them a group of the formula: -
Calcd.: C, 61.26; H, 4.92; N, 11.59.
Found: C, 61.06; H, 4.86; N, 11.52.
Example 80
5 Production of N-[4-(1-(2,6-difluorobenzyl)-3-(6-hydroxypyridazin-3-yl)-5-
{{(2-methoxyethyl)(methyl)amino]lmethyl}-2,4-dioxo-1,2,3,4-
tetrahydrothieno[Z 3-dlpyrimidin-6-yl)phenyl]-N’-methoxyurea
@Qﬁ -
He~d d
To a solution of the compound (1.34 g, 2 mmol) obtained in
10 Example 57 in THF (30 ml) was added a solution of 4N HCl in acetic acid
(2 ml, 8 mmol), and the mixture was stirred at room temperature for 20
hours, at 50 °C for 10 hours and further at 60 °C for 3 hours. The
reaction liquid was distributed between aqueous solution of sodium
bicarbonate and ethyl acetate, and the organic layer was extracted. The
15 aqueous layer was subjected to salting-out, and extracted with ethyl
acetate. The organic layers were collected and combined and the organic
layer was dried over anhydrous magnesium sulfate and concentrated
under reduced pressure. The residue was purified by NH-silica gel
(Produced by Fuji Silysia Chemical Ltd.) column chromatography
20 (eluent;ethyl acetate/methanol=8/1). To the eluate was added
diisopropylether to give powders. The powders were collected by
filtration, washed with diisopropylether to obtain the title compound (539
mg, 41 %) as a pale yellow powder.
1H-NMR(CDCls) 6: 2.12 (3H, s), 2.63 (2H, t, J = 5.8 Hz), 3.28 (3H, s), 3.43
25 (2H,t,J=5.8Hz),3.79 (2H, s), 3.83 3H, ), 5.35 (2H, 5), 6.94 @H, t,J =
8.2 Hz), 7.0-7.1 (1H, m), 7.2-7.4 (3H, m), 7.5-7.65 (4H, m), 7.63 (1H, s),
10.5-10.6 (1H, brs).



N(Me) Ra" wherein Re" is a Ce alkyl which is substituted by a C .6 al koxy;

10

15

20
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Elemental analysis CsoHz29F2N706S « 2.0H2 O

Calcd.: C, 52.24; H, 4.82; N, 14.22.

Found: C, 52.24; H, 4.57; N, 14.06.

Example 81

Production of N-{4-[1-(2,6-difluorobenzyl)-5-{[(2-
hydroxyethyl)(methyl)amino]lmethyl}-3-(6-methoxypyridazin-3-yl)-2,4-
dioxo-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yllphenyl}-N’-

methoxyurea
OH
N :
N ) = | “cH,
HC S N
N / I N N
o L

The similar reaction as described in Example 4 by using the
compound (305 mg, 0.5 mmol) obtained in Reference Example 54 and 2-
bromoethanol (0.62 g, 5 mmol) gave the title compound (145.7 mg, 45 %)
as colorless crystals.

1 H-NMR(CDCls) &: 1.98 (3H, s), 2.45-2.5 (2H, m), 2.9-3.2 (1H, m), 3.5-3.55
(2H, m), 3.65-3.85 (2H, brm), 3.82 (3H, s), 4.18 (3H, s), 5.34 (2H, s), 6.93
(2H, t,J=8.0 Hz), 7.11 (1H, d, J = 9.0 H2), 7.18 (1H, s), 7.25-7.35 (1H,
m), 7.35-7.45 (3H, m), 7.57 (2H, d, J = 8.7 Hz), 7.66 (1H, s).

Elemental analysis Cso H29F2N706S - 0.6Hz 0

Calcd.: C, 54.23; H, 4.58; N, 14.76.

Found: C, 53.98; H, 4.61; N, 14.72.

Example 82

Production of N-{4-[1-(2,6-difluorobenzyD)-5-{[(2-
hydroxyethyl)(methyl)aminolmethyl}-3-(4-methoxyphenyl)-2,4-dioxo-
1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-yllphenyl}-N-methoxyurea
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The similar reaction as described in Example 4 by using the
compound (123 mg, 0.191 mmol) obtained in Reference Example 25 and
2-bromoethanol (239 mg, 1.91 mmol) gave the title compound (47.1 mg,
39 %) as colorless crystals.
1H-NMR(CDCls) &: 1.99 (3H, s), 2.45-2.55 (2H, m), 3.5-3.6 2H, m), 3.79
(2H, s), 3.82 (3H, s), 3.83 (8H, s), 5.36 2H, s), 6.92 (2H, t, J = 8.0 Ha),
6.99 (2H, d, J = 8.8 Hz), 7.1-7.3 (4H, m), 7.39 (2H, d, J = 8.8 Hz), 7.56
(2H, d, J = 8.8 Hz), 7.64 (1H, s).

Example 83

Production of N-(4-(1-(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-
(6-methoxy-3-pyridazinyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno(2,3-
dlpyrimidin-6-yDphenyl)-N’-methoxyurea

X N

N /|/LN
H—< SN,

/
H,C—0 ) F
F

The similar reaction as described in Example 4 by using the
compound (100 mg, 0.164 mmol) obtained in Reference Example 54 and
methyl iodide (0.010 ml, 0.164 mmol) gave the title compound (17.3 mg,
17 %) as colorless crystals.
1H-NMR(CDCls) &: 2.15 (6H, s), 3.6-3.8 (2H, m), 3.82 (3H, s), 4.18 (3H, s),
5.35 (2H, s), 6.92 @H, t, J =8.2 Hz), 7.12 (1H, d, J = 8.8 Hz), 7.2-7.65
(7TH, m), 7.69 (1H, s).

Example 84
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Production of N-{4-[1-(2,6-difluorobenzyl)-5-[(dimethylamino)methyl]-3-
(6-methoxypyridin-3-yl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-
dlpyrimidin-6-yllphenyl}-N’-methoxyurea

_N o] /l CH,
HC SN
N
e s
s
i~ o
H,C—0 o

The similar reaction as described in Reference Example 26 by
using the compound (41.1 mg, 0.067 mmol) obtained in Reference
Example 49 and a solution of dimethylamine in THF (0.67 ml, 1.34 mmol)
gave the title compound (18.4 mg, 44 %) as white powders.
1H-NMR(CDCls) 6: 2.13 (6H, s), 3.68 (2H, s), 3.83 (3H, s), 3.96 (3H, s),
5.36 (2H, s), 6.8-7.0 (3H, m), 7.13 (1H, s), 7.2-7.4 (1H, m), 7.45-7.65 (6H,
m), 8.10 (1H, d, J = 2.6 H2).

Preparation 1

By a conventional manner, tablet is prepared by using the
compound obtained in Example 40 (100 mg), lactose (165 mg), corn starch
(25 mg), polyvinyl alcohol (4 mg) and magnesium stearate (1 mg).
Preparation 2

The compound obtained in Example 40 (5 g) was dissolved in
distilled water for injection to make the total volume to 100 ml. The
solution was subjected to sterile filtration by using membrane filter
having a diameter of 0.22 pm (Produced by Sumitomo Electric Industries,
Ltd. or Sartorius K.K.), 2 ml each of the solution is poured into a
sterilized vial, and is freeze dried in a conventional manner to give
freeze-dried injectable preparation.

Preparation 3

By a conventional manner a tablet is prepared by using compound .
obtained in Example 41 (100 mg), lactose (165 mg), corn starch (25 mg),
polyvinyl alcohol (4 mg) and magnesium stearate (1 mg).
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Preparation 4

The compound obtained in Example 41 (5 g) was dissolved in
distilled water for injection to make the total volume to 100 ml. The
solution was subjected to sterile filtration by using membrane filter
having a diameter of 0.22 pm (Produced by Sumitomo Electric Industries,
Ltd. or Sartorius K.K.), 2 ml each of the solution is poured into a
sterilized vial, and is freeze dried in a conventional manner to give
freeze-dried injectable preparation.

Preparation 5

(1) Compound obtained in Example 40 or Example 41 5g
(2) lactose - crystalline cellulose (grain) 330 g
(3) D-mannitol 29 g
(4) low substituted hydroxypropylcellulose 20 ¢g
(5) talc 25¢g
(6) hydroxypropylcellulose 50 g
(7) aspartame 3¢g
(8) dipotassium glycyrrhizinate 3g
(9) hydroxypropylmethylcellulose 2910 30 g
(10) titanium oxide 35¢g
(11) ferric oxide yellow 05¢g
(12) light silicic acid anhydride lg

The above (1), (3), (4), (5), (6), (7) and (8) are suspended or
dissolved in purified water, nuclear particles of (2) are coated with the
solution to prepare crude fine grains. The crude fine grains are coated
with (9) to (11) to prepare coated fine grains. They are mixed with (12)
to prepare 1 % KMO05283 fine grains (500 g). 500 mg each of the fine
grains are wrapped, separately.

Experimental Example 1
(1) Preparation of 25[-leuprorelin

To a tube containing 10 pl of a 3 x 104M aqueous solution of

leuprorelin and 10 pl of 0.01 mg/ml lactoperoxidase was added 10 pl (37
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MBgq) of a solution of Na12I, After stirring, 10 pl of 0.001 % H20: was
added, and a reaction was carried out at room temperature for 20
minutes. By adding 700 pl of a 0.05 % TFA solution, the reaction was
stopped, followed by purification by reversed-phase HPLC. The HPLC
conditions used are shown below. 125]-leuprorelin was eluted at a
retention time of 26 to 27 minutes.

Column: TSKgel ODS-80™ (TM indicates a registered trademark; the
same applies below) CTR (4.6 mm x 10 cm)

Eluents:  Solvent A (0.05 % TFA)

Solvent B (40 % CHsCN-0.05 % TFA)

0 minute (100 % Solvent A) - 3 minutes (100 % Solvent A) - 7
minutes (50 % Solvent A + 50 % Solvent B) - 40 minutes (100 % Solvent
B) |
Eluting temperature: Room temperature
Elution rate: 1 ml/min

(2) Preparation of CHO (Chinese hamster ovarian) cell membrane
fraction containing monkey GnRH receptor

Monkey GnRH receptor-expressing CHO cells (10° cells) were

suspended in phosphate-buffered saline supplemented with 5 mM EDTA
(PBS-EDTA) and centrifuged at 100 x g for 5 minutes. To the cell pellet,
10 ml of a cell homogenate buffer (10 mM NaHCOs, 5 mM EDTA, pH 7.5)
was added, followed by homogenization using the Polytron homogenizer.
After centrifugation at 400 x g for 15 minutes, the supernatant was
transferred to an ultracentrifugation tube and centrifuged at 100,000 x g
for 1 hour to yield a membrane fraction precipitate. This precipitate was
suspended in 2 ml of an assay buffer and centrifuged at 100,000 x g for 1
hour. The membrane fraction recovered as a precipitate was again
suspended in 20 ml of the assay buffer, dispensed, and stored at -80 °C
before use upon thawing.

(3) Preparation of CHO (Chinese hamster ovarian) cell membrane
fraction containing human GnRH receptor

Human GnRH receptor-expressing CHO cells (10° cells) were
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suspended in phosphate-buffered saline supplemented with 5 mM EDTA
(PBS-EDTA) and centrifuged at 100 x g for 5 minutes. To the cell pellet,
10 ml of a cell homogenate buffer (10 mM NaHCOs, 5 mM EDTA, pH 7.5)
was added, followed by homogenization using the Polytron homogenizer.
After centrifugation at 400 x g for 15 minutes, the supernatant was
transferred to an ultracentrifugation tube and centrifuged at 100,000 x g
for 1 hour to yield a membrane fraction precipitate. This precipitate was
suspended in 2 ml of an assay buffer and centrifuged at 100,000 x g for 1
hour. The membrane fraction recovered as a precipitate was again
suspended in 20 ml of the assay buffer, dispensed, and stored at -80 °C
before use upon thawing.

(4) Determination of 125]-leuprorelin binding inhibition rate

The monkey and human membrane fractions prepared in the
above (2) and (3) were diluted with the assay buffer to yield a 200 pg/ml
dilution, each of which was then dispensed at 188 pul per tube. To a tube
containing the cell membrane fraction of the CHO with monkey GnRH
receptors expressed were added 2 pl of a solution of 20 mM compound in
60 % DMSO and 10 pl of 38 nM 25]-leuprorelin. To a tube containing
the cell membrane fraction of the CHO with human GnRH receptors
expressed were added 2 pl of a solution of 2 mM compound in 60 %
DMSO and 10 pl of 38 nM 125]-leuprorelin. To determine maximum
binding quantity, a reaction mixture containing 2 pl of 60 % DMSO and
10 pl of 38 nM 125]-]leuprorelin was prepared. To determine non-specific
binding amount, a reaction mixture containing 2 pul of a solution of 100
uM leuprorelin in 60 % DMSO and 10 pl of 38 nM 125]-]euprorelin was
prepared.

Where the membrane fraction of the CHO with monkey and
human GnRH receptors expressed was used, the reaction was carried out
at 25 °C for 60 minutes. After each reaction, the reaction mixture was
aspirated and filtered through a polyethyleneimine-treated Whatman
glass filter (GF-F). After this filtration, the radioactivity of 1251-
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leuprorelin remaining on the filter paper was measured with a y-counter.

The expression (TB-SB)/(TB-NSB) x 100 (where SB = radioactivity
with the compound added, TB = maximum bound radioactivity, NSB =
nonspecifically bound radioactivity) was calculated to find the binding
inhibition rate of each test compound. Furthermore, the inhibition rate
was determined by varying the concentration of the test substance and
the 50 % inhibitory concentration (ICso value) of the compound was
calculated from Hill plot. The results are shown in below.

Table 1
ICso value (uM)
Test Compound Monkey Human
Ex. Compd. No.40 0.009 0.0002
Ex. Compd. No.41 0.003 0.0001
Industrial Applicability

The compound of the present invention possesses excellent
gonadotropin-releasing hormone antagonizing activity. Itis also good in
oral absorbability and excellent in stability and pharmacokinetics. With
low toxicity, it is also excellent in safety. Therefore, for example, the
compound of the present invention can be used as a preventing or
treating agent for hormone-dependent diseases. Concretely, for
example, it is effective as a preventing or treating agent for sex hormone-
dependent cancers (e.g., prostatic cancer, uterine cancer, breast cancer,
pituitary tumor, and the like), prostatic hypertrophy, hysteromyoma,
endometriosis, metrofibroma, precocious puberty, amenorrhea syndrome,
premenstrual syndrome, multilocular ovary syndrome, polycystic ovary
syndrome, acne , alopecia, Alzheimer’s disease, and the like; as a
pregnancy regulator (e.g., contraceptive, etc.), infertility remedy or

menstruation regulator, as a preventing or treating agent for irritable
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bowel syndrome; or as a preventing agent for postoperative recurrence of
sex hormone-dependent cancer, as medicament. It is also effective as an
animal estrous regulator, food meat quality improving agent or animal

growth regulator in the field of animal husbandry, and as a fish
spawning promoter in the field of fishery.
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Claims
1. A compound of the formula:
4
| (CH) R
RN~ 0
H H R
i / N
RO-N_N l
Y s~ W0
0 F
F
wherein
Rtlis a Ci4alkyl;
R2is

(1) a Cis alkyl which may have a substituent selected from the group
consisting of (1’) a hydroxy group, (2) a C14 alkoxy, (3’) a Ci-« alkoxy-
carbonyl, (4) a di-C1-4 alkyl-carbamoyl, (5’) a 5- to 7-membered nitrogen-
containing heterocyclic group, (6) a C14 alkyl-carbonyl and (7’) a halogen,
(2) a Csscycloalkyl which may have (1’) a hydroxy group or (2’ a mono-
Ci-salkyl-carbonylamino,

(3) a 5- to 7-membered nitrogen-containing heterocyclic group which may
have a substituent selected from the group consisting of (1)) a halogen,
(2) a hydroxy group, (3) a C14alkyl and (4°) a C14alkoxy,

(4) a phenyl which may have a substituent selected from the group
consisting of (1’) a halogen, (2’) a C1.4 alkoxy-C1-4 alkyl, (3°) a mono-C1-4
alkyl-carbamoyl-C14 alkyl, (4) a C1-4 alkoxy and (5") a mono-Ci.4
alkylcarbamoyl-C:.4 alkoxy, or

(5) a C1.4 alkoxy;

R2is a Ci4 alkyl;

Riis

(1) a hydrogen atom,
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(2) a Ci-4alkoxy,

(8) a Ce-0 aryl,

(4) a N-C14 alkyl-N-C1.4 alkylsulfonylamino,

(5) a hydroxyl group, or

(6) a 5- to 7-membered nitrogen-containing heterocyclic group which may
have a substituent selected from the group consisting of (1’) oxo, (2) a C1.4
alkyl, (3’) a hydroxy-Ci-4alkyl, (4°) a C1.4alkoxy-carbonyl, (5") a mono-Ci-4
alkyl-carbamoyl and (6’) a Ci.4 alkylsulfonyl;

n is an integer of 1 to 4;

provided that when R2 is a phenyl which may have a substituent, R4is a
5- to 7-membered nitrogen-containing heterocyclic group which may have
a substituent selected from the group consisting of (1) oxo, (2) a hydroxy-
Ci4alkyl, (3) a C14 alkoxy-carbonyl, (4) a mono-Ci4 alkyl-carbamoyl and
(5) a C14 alkylsulfonyl; or a salt thereof.

2. A compound as claimed in claim 1, wherein

Rzis

(1) a C1.4 alkyl which may have a substituent selected from the group
consisting of (1’) a hydroxy group, (2°) a C1.4 alkoxy, (3") a C14 alkoxy-
carbonyl, (4) a di-Ci14 alkyl-carbamoyl and (5") a 5 to 7-membered
nitrogen-containing heterocyclic group,

(2) a Csscycloalkyl which may have (1°) a hydroxy group or (2") a mono-
Ci4 alkyl-carbonylamino,

(8) a 5- to 7-membered nitrogen-containing heterocyclic group which may
have a substituent selected from the group consisting of (1)) a halogen,
(2) a hydroxy group, (3) a Cisalkyl and (4°) a C1-4 alkoxy,

(4) a phenyl which may have a substituent selected from the group
consisting of (1’) a halogen, (2°) a C1-4 alkoxy-C1-4alkyl, (3") a mono-C1-4
alkyl-carbamoyl-Ci-4 alkyl and (4°) a mono-C1.4 alkylcarbamoyl-C:1.4 alkoxy,
or

(5) a C1-4 alkoxy;

Rtis

(1) a Cr4alkoxy,



10

15

20

25

30

178

(2) a Ceoaryl,

(3) a N-Ci-4 alkyl-N-C1-4 alkylsulfonylamino or

(4) a 5- to T-membered nitrogen-containing heterocyclic group which may
have a substituent selected from the group consisting of (1°) oxo, (2) a
hydroxy-C14alkyl, (3") a C1.4alkoxy-carbonyl, (4)) a mono-Ci4 alkyl-
carbamoyl and (5) a C1.4alkylsulfonyl.

3. A compound as claimed in claim 1, wherein R! is methyl.

4. A compound as claimed in claim 1, wherein R2is a 5- to 7-membered
nitrogen-containing heterocyclic group which may have a substituent
selected from the group consisting of (1) a halogen, (2) a hydroxy group,
(3) a C14alkyl and (4) a C1-4 alkoxy.

5. A compound as claimed in claim 1, wherein R3 is methyl.

6. A compound as claimed in claim 1, wherein R4is a Ci-4 alkoxy.

7. A compound as claimed in claim 1, wherein n is 2.

8. A compound as claimed in claim 1, wherein R3 is methyl, R4is a
hydrogen atom and n is 1.

9. N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-pyridinyl)-1,2,3,4-
tetrahydrothienol2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea, N-(4-(1-
(2,6-difluorobenzyl)-5-(((2-ethoxyethyl)(methyl)amino)methyl)-2,4-dioxo-
3-(2-pyridinyD-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyl)-N’-
methoxyurea, N-(4-(1-(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-
(6-methoxy-3-pyridazinyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-
dlpyrimidin-6-yD)phenyl)-N’-methoxyurea or N-(4-(1-(2,6-difluorobenzyl)-
5-((dimethylamino)methyl)-3-(6-methoxypyridin-3-yl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyl)-N’-methoxyurea, or a salt
thereof.

10. N-(4-(5-((2-methoxyethy)methylamino)methyl)-1-(2,6-
difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-(4-
methoxyphenyDthieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea or
N-(4-(1-(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-(4-
methoxyphenyl)-2,4-dioxo-1,2,3,4-tetrahydrothienol[2,3-d]pyrimidin-6-
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yDphenyl)-N’-methoxyurea, or a salt thereof.

11. A prodrug of the compound as claimed in claim 1.

12. A pharmaceutical which comprises the compound as claimed in
claim 1 or a prodrug thereof.

13. A pharmaceutical as claimed in claim 12, which is a gonadotropin-
releasing hormone antagonist. |

14. A pharmaceutical as claimed in claim 12, which is for preventing or
treating a sex hormone dependent disease.

15. A pharmaceutical as claimed in claim 12, which is for preventing or
treating sex hormone-dependent cancer, bone metastasis of sex hormone-
dependent cancer, prostatic hypertrophy, hysteromyoma, endometriosis,
metrofibroma, precocious puberty, amenorrhea, premenstrual syndrome,
dysmenorrhea, multilocular ovary syndrome, polycystic ovary syndrome,
acne, alopecia, Alzheimer’s disease, infertility, irritable bowel syndrome,
benign or malignant tumor which is hormone independent and LH-RH
sensitive or hot flash; reproduction regulator; contraceptive agent;
ovulation inducer; or for prevention of postoperative recurrence of sex
hormone-dependent cancer.

16. A method for antagonizing gonadotropin-releasing hormone, which
comprises administering an effective amount of the compound as claimed
in claim 1 to a mammal.

17. Use of the compound as claimed in claim 1 for manufacturing a
pharmaceutical composition for antagonizing gonadotropin-releasing
hormone.

18. A compound of the formula:

R°CH),

b
-R
d_/ N
e
S N/,\O \

wherein

Reis (1) a hydrogen atom, (2) an aryl group which may have 1 to 5
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substituents selected from the group consisting of (i) a halogen, (ii) nitro,
(iii) cyano, (iv) amino, (v) a carboxyl group which may be esterified or
amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an alkoxy, (ix) an
alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl, (3) a cycloalkyl
group which may have a substituent or (4) a heterocyclic group which
may have a substituent;

R} is a nitrogen-containing heterocyclic group which may have a
substituent;

Reis an amino group which may have a substituent;

Rdis an aryl group which may have a substituent;

p is an integer of 0 to 3;

q is an integer of 0 to 3; or a salt thereof.





