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compounds and pharmaceutical compositions containing the compounds Field of
the Invention The present invention relates to a novel pyrimidine compound,
a production process thereof, and a pharmaceutical preparation containing
it and use thereof. Prior Art Adenosine is an important regulatory factor
involved in many intracellular metabolisms in the living body such as
regulation of energy levels, cAMP levels, opening and closing potassium
channels, and inflow of calcium ions into cells, and its interaction with G
protein-coupled adenosine receptors on the surface of a cell is essential
for exhibiting these physiologicalactivities. Adenosine receptorswere
classified under two subtypes, A1 receptor and A2 receptor based on the
involvement in adenylate cyclase (J. Neurochem., 33, 999-1003, (1979)), and
thereafter, the A2 receptor has been classified under two subtypes, AZA and
A2B, based on the affinity for A2 receptor agonists, NECA and CGS-21680
(Mol. Pharmacol., 29, 331-346, (1986); J. Neurochem., 55, 1763-1771,
(1990)). Four receptor subtypes, A1, Az (A2A and A2B) and A3, have been
identified until now. The A1 receptor is a protein coupled with Giro family
1   proteins . It serves to inhibit the adenylate cyclase as a result of
binding with a ligand to thereby decrease the cAMP level and serves to
activate phospholipase C (PLC) to thereby promote the production of
inositol-1, 4, 5-triphosphate (IP3) and to release the intracellular
calcium ions . The A3 receptor is a receptor serving to decrease the cAMP
level and to activate PLC to thereby promote the IP3 production and the
release of calcium ions, as the A1 receptor. In contrast, the AZA and AZ$
receptors are receptors serving to activate the adenylate cyclase and
promote the production of cAMP. There is a report that the A2B receptor
couples with PLC via a G9/G11 protein or promotes the production of IP3 and
the flow of calcium ions into cells (Clin. Invest., 96, 1979-1986 (1995)).
These subtypes are different from one another in their distribution in
tissues; that is, the A1 receptor occurs relatively abundantly, for
example, in the heart, aorta and bladder, the AZA receptor is distributed
relatively abundantly, for example, in the eyeballs and skeletal muscles,
the A3 receptor, for example, in the spleen, uterus, and prostate, and the
AZ$ receptor, for example, in the proximal colon, and subsequently in the
eyeballs, lung, uterus and bladder (Br. J. Pharmacol., 118, 1461-1468
(1996)). It is believed that these adenosine receptor subtypes can exhibit
specific functions, respectively, due to the difference in distribution in
the tissues as well as the difference in adenosine level among the
locations and the difference in affinity for the ligand among the subtypes.
Adenosine is involved in a variety of 



2   physiologicalfunctionssuch asplatelet aggregation,heart rate, smooth
muscle tonus, inflammation, release of neurotransmitters,
neurotransmission,hormone release,cell-differentiation, cell growth, cell
death, and DNA biosynthesis. Accordingly, the relation between adenosine
and diseases such as central nervous system diseases, cardiovascular
diseases, inflammatory diseases, respiratory diseases, and immune diseases
has been suggested, and the efficacy of agonists/antagonists of the
adenosine receptors on these diseases has been expected. Antagonistsagainst
the adenosine receptors,particularlythose against the adenosineAz receptor
have been discussed as effective as an agent for treating or preventing
diabetes mellitus, diabetic complications, diabetic retinopathy, obesity or
asthma and have been expected useful as, for example, a hypoglycemic agent,
an agent for improving glucose intolerance, an insulin sensitizer, a
hypotensive agent, a diuretic agent, an antidepressant, an agent for
treating osteoporosis, an agent for treating Parkinson's disease, an agent
for treating Alzheimer' s disease, an agent for treating an inflammatory
bowel disease, or an agent for treating Crohn's disease. Certain important
reports have been made on the relation between the adenosine A2 receptor
and the intestinal tract . For example, certain reports have been made that
the Az receptor mediates a colon longitudinal muscle relaxation action
(Naunyn-Schmiedeberg'sArch. Pharmacol., 359, 140-146(1999)), and that the
A1 receptor, and the A2B receptor occurring in the 3   longitudinal muscle
mediate a relaxation action of adenosine against the contraction of distal
colon longitudinal muscle of a guinea pig (Br. J. Pharmacol., 129, 871-876
(2000)). The relation between the A2B receptor and constipation and other
diseases of the digestive organs has been recently found, and a report has
been made on an A2B receptor antagonist useful as a defecation-promoting
agent and an agent for treating or preventing various types of constipation
(JP-A 2000-126489). Such A2B receptor antagonists do not induce diarrhea,
have an excellent defecation-promoting action and are expected as an agent
for treating and/or preventing various constipation. They are also expected
as being useful for treating and/or preventingirritable bowelsyndrome,
constipation accompanying irritable bowel syndrome, organic constipation or
constipation accompanying enteroparalytic ileus and for evacuating
intestinal tracts at the time of examination of digestive tracts or before
and after an operation. Furthermore, in the formation of clinical condition
of Parkinson's disease, it has been importantly reported that, adenosine is
extremely closely involved through the adenosine AZp receptor in addition
to dopamine. For instance, it has been reported that the effects for
improving the symptoms of Parkinson' s disease will be enhanced by use of
L-DOPA together with theophylline which is known as a non-selective
adenosine receptorantagonist(J.Pharm.Pharmaco1.,46,515-517, (1994)). Also,
it has been reported that selective adenosine AZA receptor 4   



antagonists are effective to various kinds of Parkinson' s disease
animalmodels (JP1994-211856A). Parkinson'sdiseaseiscaused by the
degradation or death of dopaminergic neurons projected from the compact
layer of midbrain substantia nigra to the corpus striatum. Although the
progress of the disease cannot be prevented, the symptomatic treatment with
L-DOPA preparations is nevertheless a fundamental treatment making up for a
shortage to dompamine. However, the long-term usage of the L-DOPA
preparations will reduce the effectiveness thereof and produce some side
effects such as involuntary movements and mental symptoms. Therefore, the
biggest problem is that sufficient therapeutic effectscannotbe attained
bythe L-DOPA preparations. The distribution of adenosine AzA receptors in
the brain is confined in the corpus striatum, nucleus accumbens, and
olfactory tubercle (Eur. J. Pharmacol., 168, 243-246 (1989) ), so that the
adenosine A2A receptors have been estimated to play an important role in
motor function control in the corpus striatum. In addition, it has been
reported that the degradation of dopaminergic neurons in the compact layer
of midbrain substantia nigra does not affect the adenosine AzA receptor
binding ability of the corpus striatum and there is no difference between
Parkinson's disease subjects and normal healthy subjects with respect to
the total number of adenosine AZA receptors (Neuroscience, 42, 697-706,
1991 ) . Recently, it has been also reported that selective adenosine A2A
receptor antagonists are harmless and improve the motor functions of the
subjects 5   suffering from progressive Parkinson's disease without
exaggerating dyskinesia with L-DOPA preparations (Neurology, 58 (6, S) S21.
001 (2002.4) ) . As is evident from these findings, it is expected that the
adenosine AZA receptor antagonists are useful as therapeutic agents for
Parkinson's disease. Following compounds have been reported as those having
antagonistic action on adenosine AZA and/or adenosine A2B receptors: (1)
Compounds represented by the following formulae: O 0 0 CH3 O HN ~ H3C~N N
H3C~N N H3C~N N ~~ ~ I N) O N N 0 N N O N N O CH3 CH3 CH3 CH3
3-n-Proyrlxanthine Th~,~hvlline Caffeine '1,,3-Dip_ronylxanthine HN O ~
H3C~N /~ ~ I /~ O N N O N N H3C-CH3 \CH3 



E~rofylline 1-Methyl3y~obut~rlxanthine O H H3C~~ N I / O ~ N H3C 1,.
3-Diethyl8nheny~xanthine O CH3 H3C~N N N O"N~ /~ H O H3C\N I ~ ` SAO ~ N \
~ O' Oi 'N . CH3 ~,.3-Dimethyl-B-(~sul fony~,l1 xanthine O H3C~N I ~ S.0
O~N~N \ / \N~ CH3 . H3C ~N CH3 CH3
8-f9-(ffMethyl_-(2-dimethyrlaminoethyl)Di~ron~ ine O HaC~ N N 0-" N I / N
CH3 O 



I Nw \ O N O HaC~N I ~ 8.0 O~N~N ~ / o_ ~H 3 6   0 H H3C~N ~ N O O O" N N
HN--~ H3C ~NH2 8-f4-fffff2- 2,9-Dioxobenzofalbteridine A_m,'__n_ner_h_y1_ 1
am; no 1 carbonyl l methyrl l ox5r1 phenyl l  1.3-dioronvlxanthine (2) A
purine derivative represented by the formula: Rz N ~ I N~ R3 N N R~ iW Ra 



(wherein R1 represents (1) the formula: X Rs\/\ Rs (wherein X represents a
hydrogen atom, a hydroxyl group, a lower alkyl group which may be
substituted, a lower alkoxy group which may be substituted, etc. ; and R5
and R6 are the same as or different from each other and each represents a
hydrogen atom, a lower alkyl group which may be substituted, a saturated or
unsaturated cycloalkyl group having three to eight carbon atoms which may
be substituted, etc.) or (2) a 5 or 6-membered aromatic ring which may have
one or more substituents and a hetero atom; W represents the formula:
-CH2CHz-, -CH=CH- or -C---C-; R2 represents an amino group which may be
substituted with a lower alkyl group which may be substituted, etc. ; R3
represents a cycloalkyl group having three to eight carbon atoms which may
be substituted, an aryl group 7   which may be substituted, etc. ; and R9
represents a lower alkyl group which may be substituted, etc.), a
pharmacologically acceptable salt thereof or a hydrate of them (JP-A
11-263789) . (3) A purine compound represented by the formula: R~ N>-Ar N
R2 Q R3 (wherein R1 represents a hydrogen atom, a hydroxyl group, a halogen
atom, an alkyl group having one to eight carbon atoms which may be
substituted, etc.; R2 represents an amino group which may be substituted
with an alkyl group having one to eight carbon atoms, etc. ; R3 represents
an alkynyl group having three to eight carbon atoms which may be
substituted with a halogen atom, a hydroxyl group or an alkyl group having
one to four carbon atoms, etc. ; Ar represents an aryl group which may be
substituted, a heteroaryl group which may be substituted, etc.; and Q and W
are the same as or different from each other and each represents N or CH) ,
a pharmacologically acceptable salt thereof or a hydrate of them (JP-A
11-188484). (4) A2B receptor antagonists described in Drug Development
Research, 48: 95-l03 (1999) and J. Med. Chem., 43: 1165-1l72 (2000). (5)
A2A receptor antagonists represented by the following formula: 8   



0 ~N N OMe O~N N \ ~ ~ OMe KW6002 (JP-A 6-211856). As pyrimidine compounds,
there are only reports relating to 5,6-aromatic substituted pyrimidine
compounds in publications such as W097/33883, W098/24782 and W099/65897.
However, the relation between these compounds and the adenosine receptors
has been neither reported nor suggested and has not yet been known. As is
described above, compounds having an adenosine receptor antagonism, among
them, compounds having an adenosine AZ receptor antagonism, and
particularly compounds having an AZA and/or A2B receptor antagonism are
expected to exhibit an excellent action as a medicament, and strong demands
have been made to provide such compounds . However, compounds which have an
excellent antagonism against the adenosine receptors and effectively act as
a medicament have not yet been found. Accordingly, an object of the present
invention is to search for and find compounds which serve to inhibit the
adenosine receptors ( in particular A2A and A2B receptors ) and are useful
as an agent for treating or preventing a disease to which the adenosine
receptors relate. Disclosure of the Invention 9   Afterintensive
investigations underthese circumstances, the present inventors have
succeeded, for the first time, to synthesize a compound represented by the
formula: R~ R2.N N R5 



CI) Ra R3 (in the formula, R1 and R2 are the same as or different from each
other and each represents a hydrogen atom, an alkyl group having one to six
carbon atoms which may be substituted, an alkenyl group having two to six
carbon atoms which may be substituted, an alkynyl group having two to six
carbon atoms which may be substituted, a cycloalkyl group having three to
eight carbon atoms which may be substituted, a cycloalkenyl group having
three to eight carbon atoms which may be substituted, a 5 to 14-membered
non-aromatic heterocyclic group which may be substituted, an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted, a 5 to 14-membered aromatic heterocyclic group which may be
substituted, an aryl group having one to six carbon atoms which may be
substituted or an alkylsulfonyl group having one to six carbon atoms which
may be substituted; R3 represents a hydrogen atom, a halogen atom, a cyano
group, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, an aromatic 10   hydrocarbon cyclic group having six to
fourteen carbon atoms which may be substituted, a 5 to 14-membered aromatic
heterocyclic group which may be substituted, a nitrogen atom which may be
substituted, an oxygen atom which may be substituted or a sulfur atom which
may be substituted; R9 represents an aromatic hydrocarbon cyclic group
having six to fourteen carbon atoms which may be substituted, a 5 to
14-membered aromatic heterocyclic group which may be substituted or a 5 to
19-membered non-aromatic heterocyclic group having at least one or more
unsaturated bonds which may be substituted; and R5 represents an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to 14-membered aromatic heterocyclic group which may be
substituted) , a salt thereof or a solvate of them. They have unexpectedly
found that the compound, a salt thereof or a solvate them have an excellent
antagonism against the adenosine A2 receptors, particularly against the AZA
and/or AZB receptor. After further intensive investigations, they have
found that the compound, a salt thereof or a solvate of them has a
remarkable efficacy on diseases to which the adenosine receptors,
particularly the adenosine AZ receptors, further particularly the adenosine
AZA and/or A2B receptor relates, and that it is efficacious for preventing
and/or treating various constipation (constipation, irritable bowel
syndrome, constipation accompanying irritable bowel syndrome, organic
constipation, constipation accompanying enteroparalytic ileus, constipation
accompanying congenital 11   digestive tract dysfunction, or constipation
accompanying ileus) and is also useful as an agent for treating, preventing
or improving, for example, diabetes mellitus, diabetic complications,
diabetic retinopathy, obesity or asthma, and as a hypoglycemic agent, an
agent for improving glucose intolerance, an insulin sensitizer, a
hypotensive agent, a diuretic agent, an antidepressant, an agent for
treating osteoporosis, an agent for treating Parkinson's disease, an agent
for treating Alzheimer's disease, an agent for treating an inflammatory
intestinal disease or an agent for treating Crohn's disease. The present
invention has been accomplished based on these findings. That is, the
present invention relates to (1) a compound represented by the formula: R~
R2. N N R5 CI) Ra R3 (in the formula, R1 and RZ are the same as or
different from each other and each represents a hydrogen atom, an alkyl
group having one to six carbon atoms which may be substituted, an alkenyl
group having two to six carbon atoms which may be substituted, an alkynyl
group having two to six carbon atoms which may be substituted, a cycloalkyl
group having three to eight carbon atoms which may be substituted, a
cycloalkenyl group having three to eight carbon atoms which may be
substituted, a 5 to 14-membered 



12   non-aromatic heterocyclic group which may be substituted, an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted, a 5 to 14-membered aromatic heterocyclic group which may be
substituted, an acyl group having one to six carbon atoms which may be
substituted or an alkylsulfonyl group having one to six carbon atoms which
may be substituted; R3 represents a hydrogen atom, a halogen atom, a cyano
group, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms which may be substituted, a 5 to 14-membered aromatic
heterocyclic group which may be substituted, a nitrogen atom which may be
substituted, an oxygen atom which may be substituted or a sulfur atom which
may be substituted; R9 represents an aromatic hydrocarbon cyclic group
having six to fourteen carbon atoms which may be substituted, a 5 to
14-membered aromatic heterocyclic group which may be substituted or a 5 to
14-membered non-aromatic heterocyclic group having at least one or more
unsaturated bonds which may be substituted; and R5 represents an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to 14-membered aromatic heterocyclic group which may be
substituted) , a salt thereof or a solvate of them; ( 2 ) the compound
described in ( 1 ) , a salt thereof or a solvate of them, wherein R1 and R2
are the 13   same as or different from each other and each represents a
hydrogen atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, a cycloalkyl group having three to eight carbon atoms which
may be substituted, a cycloalkenyl group having three to eight carbon atoms
which may be substituted, a 5 to 14-membered non-aromatic heterocyclic
group which may be substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted, a 5 to 14-membered
aromatic heterocyclic group which may be substituted, an acyl group having
one to six carbon atoms which may be substituted or an alkylsulfonyl group
having one to six carbon atoms which may be substituted (provided that a
group represented by the formula: (II) X2 X\3 \A (wherein A represents an
aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which
may be substituted or a 5 to 14-membered aromatic heterocyclic group which
may be substituted; X1 and X2 are the same as or different from each other
and each represents a carbon atom which may be substituted; and X3
represents a nitrogen atom which may be substituted, an oxygen atom, or a
carbon atom which may be substituted)is excluded); R3 represents a cyano
group; and R9 represents an 14   



aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which
may be substituted, a 5 to 14-membered aromatic heterocyclic group which
may be substituted or a 5 to 14-membered non-aromatic heterocyclic group
having one or more unsaturated bonds which may be substituted; (3) the
compound described in ( 1 ) , a salt thereof or a solvate of them, wherein
R1 and RZ are the same as or different from each other and each represents
a hydrogen atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, a cycloalkyl group having three to eight carbon atoms which
may be substituted, a cycloalkenyl group having three to eight carbon atoms
which may be substituted, a 5 to 14-membered non-aromatic heterocyclic
group which may be substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted, a 5 to 14-membered
aromatic heterocyclic group which may be substituted, an acyl group having
one to six carbon atoms which may be substituted or an alkylsulfonyl group
having one to six carbon atoms which may be substituted (provided that a
group represented by the formula: X~ (II) X2 X3 \A (wherein A represents an
aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which
may be substituted or a 5 15   to 14-membered aromatic heterocyclic group
which may be substituted; X1 and X2 are the same as or different from each
other and each represents a carbon atom which may be substituted; and X3
represents a nitrogen atom which may be substituted, an oxygen atom or a
carbon atom which may be substituted)is excluded) ; R3 represents a halogen
atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms which may be substituted, a 5 to 14-memberedaromatic
heterocyclic group which may besubstituted, an oxygen atom which may be
substituted or a sulfur atom which may be substituted; and R9 represents a
4-pyridyl group, a 4-pyrimidinyl group, a4-quinazolinyl group, a4-quinolyl
group or a 6-isoquinolinyl, each of which may have one or two substituents;
( 4 ) the compound described in ( 1 ) , a salt thereof or a solvate of
them, wherein R1 and R2 are the same as or different from each other and
each represents a hydrogen atom, an alkyl group having one to six carbon
atoms which may be substituted, an alkenyl group having two to six carbon
atoms which may be substituted, an alkynyl group having two to six carbon
atoms which may be substituted, a cycloalkyl group having three to eight
carbon atoms which may be substituted, a cycloalkenyl group having three to
eight carbon atoms which may be substituted, a 5 to 14-membered
non-aromatic heterocyclic group which may 16   be substituted, an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted, a 5 to 14-membered aromatic heterocyclic group which may
besubstituted, an acyl group having one to six carbon atoms which may be
substituted or an alkylsulfonyl group having one to six carbon atoms which
may be substituted (provided that a group represented by the formula: X~
(II) X2 X3 \A (whereinA represents an aromatic hydrocarbon cyclic group
having six to fourteen carbon atoms or a 5 to 14-membered aromatic
heterocyclic group which may be substituted; X1 and Xz are the same as or
different from each other and each represents a carbon atom which may be
substituted; and X3 represents a nitrogen atom which may be substituted, an
oxygen atom or a carbon atom which may be substituted)is excluded); and R4
represents a 5 to 19-membered non-aromatic heterocyclic group having at
least one or more unsaturated bonds which may be substituted (provided that
the group represented by the above formula ( I I ) is excluded) ; ( 5 ) the
compound described in ( 1 ) , a salt thereof or a solvate of them, wherein
R1 and R2 are the same as or different from each other and each represents
a hydrogen atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
17  



substituted, a cycloalkyl group having three to eight carbon atoms which
may be substituted, a cycloalkenyl group having three to eight carbon atoms
which may be substituted, a 5 to 14-membered non-aromatic heterocyclic
group which may be substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted, a 5 to 14-membered
aromatic heterocyclic group which may be substituted, an acyl group having
one to six carbon atoms which may be substituted or an alkylsulfonyl group
having one to six carbon atoms which may be substituted (provided that a
group represented by the formula (II) X2 X\3 \A (whereinA represents an
aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which
may be substituted or a 5 to 14-membered aromatic heterocyclic group which
may be substituted; X1 and X2 are the same as or different from each other
and each represents a carbon atom which may be substituted; and X3
represents a nitrogen atom which may be substituted, an oxygen atom or a
carbon atom which may be substituted) is excluded) ; and R9 represents a
4-pyridyl group, a 4-pyrimidinyl group, a 4-quinazolinyl group, a
4-quinolyl group or a 6-isoquinolinyl, each of which may have one or two
substituents including at least one of a cyano group and a carbamoyl group
represented by the formula: 18   s -CONS R~ (wherein R6 and R' are the same
as or different from each other and each represents a hydrogen atom, an
alkyl group having one to six carbon atoms which may be substituted, an
alkenyl group having two to six carbon atoms which may be substituted, an
al kynyl group having two to six carbon atoms which may be substituted, a
cycloalkyl group having three to eight carbon atoms which may be
substituted, a cycloalkenyl group having three to eight carbon atoms which
may be substituted, a 5 to 14-membered non-aromatic heterocyclic group
which may be substituted, an aromatic hydrocarbon cyclic group having six
to fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromatic heterocyclic group which may be substituted); (6) the compound
described in (2), a salt thereof or a solvate of them, wherein R4
represents a 5 to 14-membered aromatic heterocyclic group which may be
substituted or a 5 to 14-membered non-aromatic heterocyclic group having at
least one or more unsaturated bonds which may be substituted; and R5
represents a 5 to 14-membered aromatic heterocyclic group which may be
substituted; (7) the compound described in ( 3 ) , a salt thereof or a
solvate of them, wherein R3 represents a halogen atom, an alkyl group
having one to six carbon atoms which may be substituted, an alkenyl group
having two to six carbon atoms which may be substituted, an al kynyl group
having two to six carbon atoms which may be substituted, a 5 to 14-membered
aromatic heterocyclic group which may be 19   substituted, an oxygen atom
which may be substituted or a sulfur atom which may be substituted; and RS
represents a 5 to 14-membered aromatic heterocyclic group which may be
substituted; (8) the compound described in ( 4 ) , a salt thereof or a
solvate of them, wherein R3 represents a hydrogen atom, a halogen atom, a
cyano group, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, a 5 to 14-membered aromatic heterocyclic group which may be
substituted, a nitrogen atom which may be substituted, an oxygen atom which
may be substituted or a sulfur atom which may be substituted; and R5
represents a 5 to 14-membered aromatic heterocyclic group which may be
substituted; (9) the compound described in (5), a salt thereof or a solvate
of them, wherein R3 represents a hydrogen atom, a halogen atom, a cyano
group, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, a 5 to 14-membered aromatic heterocyclic group which may be
substituted, an oxygen atom which may be substituted or a sulfur atom which
may be substituted; and RS represents a 5 to 14-membered aromatic
heterocyclic group which may be substituted; (10) the compound described in
any one of ( 1 ) to ( 9 ) , wherein R1 and/or RZ represents a hydrogen
atom, an alkyl group having one to six carbon atoms which may be
substituted or an acyl group having 20   



one to sixteen carbon atoms which may be substituted (provided that a group
represented by the formula: (II) X2 X3 \A (whereinArepresents an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to 14-membered aromatic heterocyclic group which may be
substituted; X1 and X2 are the same as or different from each other and
each represents a carbon atom which may be substituted; and X3 represents a
nitrogen atom which may be substituted, an oxygen atom, or a carbon atom
which may be substituted) is excluded) , a salt thereof or a solvate of
them; ( 11 ) the compound described in any one of ( 1 ) , ( 4 ) and ( 8 ) ,
wherein R4 is a group represented by the formula (IV): O a ~R " B N (IV)
(wherein R8 represents a group selected from the following substituent
group a; and the ring B may be substituted with one to four groups selected
from the following substituent group a. Substituent group a The group
consisting of a hydrogen atom, a halogen atom, a hydroxyl group, a nitro
group, a cyano group, an alkyl group having one to six carbon atoms which
may be substituted, an alkenyl 21 



group having two to six carbon atoms which may be substituted, an alkynyl
group having two to six carbon atoms which may be substituted, an alkoxy
group having one to six carbon atoms which may be substituted, an
alkenyloxy group having two to six carbon atoms which may be substituted,
an alkynyloxy group having two to six carbon atoms which may be
substituted, an alkylthio group having one to six carbon atoms which may be
substituted, an alkenylthio group having two to six carbon atoms which may
be substituted, an alkynylthio group having two to six carbon atoms which
may be substituted, an aliphatic acyl group having two to seven carbon
atoms, a carbamoyl group which may be substituted, an arylacyl group, a
heteroarylacyl group, an amino group which may be substituted, an
alkylsulfonyl group having one to six carbon atoms which may be
substituted, an alkenylsulfonyl group having two to six carbon atoms which
may be substituted, an alkynylsulfonyl group having two to six carbon atoms
which may be substituted, an alkylsulfinyl group having one to six carbon
atoms which may be substituted, an alkenylsulfinyl group having two to six
carbon atoms which may be substituted, an alkynylsulfinyl group having two
to six carbon atoms which may be substituted, a formyl group, a cycloalkyl
group having three to eight carbon atoms which may be substituted, a
cycloalkenyl group having three to eight carbon atoms which may be
substituted, a 5 to 14-membered non-aromatic heterocyclic group which may
be substituted, an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms which may be substituted and a 5 to 22   14-membered aromatic
heterocyclic group which may be substituted), a salt thereof or a solvate
of them; (12) the compound described in ( 11 ) , a salt thereof or a
solvate of them, wherein R3 is a hydrogen atom, a halogen atom, a cyano
group, an alkyl group having one to six carbon atoms which may be
substituted, a 5 to 14-membered aromatic heterocyclic groupwhich may be
substituted, an amino group or an oxygen atom which may be substituted;
(13) the compound described in (11) or (12), wherein R9 is a group
represented by the formula: R8 i (V) or the formula: O 8 _ ~R B N (VI) (in
the formulae (V) and (VI), RB represents a group selected from the
following substituent group a; and the ring B may be substituted with one
to four groups selected from the following substituent group a. Substituent
group a The group consisting of a hydrogen atom, a halogen atom, 



a hydroxyl group, a nitro group, a cyano group, an alkyl group having one
to six carbon atoms which may be substituted, an alkenyl group having two
to six carbon atoms which may be substituted, an alkynyl group having two
to six carbon atoms which may be 23   substituted, an alkoxy group having
one to six carbon atoms which may be substituted, an alkenyloxy group
having two to six carbon atoms which may be substituted, an alkynyloxy
group having two to six carbon atoms which may be substituted, an alkylthio
group having one to six carbon atoms which may be substituted, an
alkenylthio group having two to six carbon atoms which may be substituted,
an alkynylthio group having two to six carbon atoms which may be
substituted, an aliphatic aryl group having two to seven carbon atoms, a
carbamoyl group which may be substituted, an arylacyl group, a
heteroarylacyl group, an amino group which may be substituted, an
alkylsulfonyl group having one to six carbon atoms which may be
substituted, an alkenylsulfonyl group having two to six carbon atoms which
may be substituted, an alkynylsulfonyl group having two to six carbon atoms
which may be substituted, an alkylsulfinyl group having one to six carbon
atoms which may be substituted, an alkenylsulfinyl group having two to six
carbon atoms which may be substituted, an alkynylsulfinyl group having two
to six carbon atoms which may be substituted, a formyl group, a cycloalkyl
group having three to eight carbon atoms which may be substituted, a
cycloalkenyl group having three to eight carbon atoms which may be
substituted, a 5 to 14-membered non-aromatic heterocyclic group which may
be substituted, an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms and a 5 to 14-membered aromatic heterocyclic group which may
be substituted), a salt thereof or a solvate of them; (19) the compound
described in any one 24   of ( 1 ) , ( 3 ) and ( 7 ) , a salt thereof or a
solvate of them, wherein R9 is 4-pyridyl group which may have one or two
substituents; ( 15 ) the compound described in ( 14 ) , a salt thereof or a
solvate of them, wherein R3 is a halogen atom, a cyano group, an alkyl
group having one to six carbon atoms which may be substituted, a 5 to
14-membered aromatic heterocyclic group which may be substituted or an
oxygen atom which may be substituted; (16) the compound described in ( 14 )
or ( 15 ) , wherein R4 is a 4-pyridyl group which may have one or two
substituents comprising at least one of a cyano group and a carbamoyl group
represented by the formula (III): 6 -CONS R~ (wherein R6 and R' are the
same as or different from each other and each represents a hydrogen atom,
an alkyl group having one to six carbon atoms which may be substituted, an
alkenyl group having two to six carbon atoms which may be substituted, an
alkynyl group having two to six carbon atoms which may be substituted, a
cycloalkyl group having three to eight carbon atoms which may be
substituted, a cycloalkenyl group having three to eight carbon atoms which
may be substituted, a 5 to 14-membered non-aromatic heterocyclic group
which may be substituted, an aromatic hydrocarbon cyclic group having six
to fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromatic heterocyclic group which may be substituted), a salt thereof or a
solvate of them; (17) the compound described in any one 25   of (1) to (5),
a salt thereof or a solvate of them, wherein R5 is a naphthyl group or a
phenyl group, each of which may be substituted; (18) the compound described
in any one of (1) to (16) , a salt thereof or a solvate of them, wherein R5
is pyrrolyl group, pyridyl group, pyridazinyl group, pyrimidinyl group,
pyrazinyl group, thienyl group, thiazolyl group, furyl group, quinolinyl
group, isoquinolinyl group, phthalazinyl group, naphthyridinyl group,
indolyl group or isoindolyl group, each of which may be substituted; (19) a
pharmaceutical composition comprising the compound described in any one of
(1) to (18), a salt thereof or a solvate of them: (20 ) the composition
described in (19) , which is an agent for treating or preventing a disease
to which an adenosine receptor relates; (21) the composition described in
(19) , which is an agent for treating or preventing a disease to which an
adenosine AZ receptor relates; (22) the composition described in (19),
which is an agent for treating or preventing a disease to which an
adenosine A2A receptor relates; (23) the composition described in (19),
which is an agent for treating or preventing a disease to which an
adenosine A2B receptor relates; (24) the composition described in (19),
which is an adenosine receptor antagonist: (25) the composition described
in (19) , which is an adenosine A2 receptor antagonist; (26) the
composition described in (19) , which is adenosine A2A receptor antagonist:
(27) the composition described in (19), which is adenosine A2B receptor
antagonist; (28) the composition described in any one of (19) to (22), (29)
to (26), which is 26 



an agent for treating Parkinson' s disease or an antidepressant; (29) the
composition described in any one of (19) to (21) , (23) to (25) and (27),
which is a defecation-promoting agent; (30) the composition described in
any one of (19) to (21) , (23) to (25) and (27), which is an agent for
treating, preventing or improving constipation; (31) the composition
describedin (30), wherein the constipation is functional constipation; (32)
the composition described in (30), which is an agent for treating,
preventing or improving irritable bowel syndrome, constipation accompanying
irritable bowel syndrome, organic constipation, constipation accompanying
enteroparalytic ileus, constipation accompanying congenital digestive tract
dysfunction or constipation accompanyingileus; (33)the composition
described in (19) , which is used for evacuating intestinal tracts at the
time of examination of digestive tracts or before and after an operation; (
34 ) use of the compound described in any one of ( 1 ) to (18), a salt
thereof or a solvate of them for producing a defecation-promoting agent;
(35) the composition described in (19), which is an agent for treating or
preventing diabetes mellitus, diabetic complications, diabetic retinopathy,
obesity or asthma; (36) the composition described in (19) , which is a
hypoglycemic agent, an agent for improving glucose intolerance or an
insulin sensitizer; and (37) the composition described in ( 19 ) , which is
a hypotensive agent, a diuretic agent, an agent for treating osteoporosis,
an agent for treating Alzheimer' s disease, an agent for treating an
inflammatory bowel 27   disease or an agent for treating Crohn's disease.
Hereinafter, the meanings of symbols, terms, etc. used in the present
description will be described, and the present invention will be
illustrated in detail. In the present description, the "antagonist" refers
to an agent which has affinity for and inactivates an adenosine receptor,
preferably an adenosine A2 receptor, and more preferably an A2A and/or A2B
receptor. The "disease to which an adenosine receptor relates" used in the
present description refers to a disease to which an adenosine A1 receptor,
AZA receptor, A2B receptor or A3 receptor relates, and includes various
constipation (e. g., functional constipation, irritable bowel syndrome,
constipation accompanying irritable bowel syndrome, organic constipation,
constipation accompanying enteroparalytic ileus, constipation accompanying
congenital digestive tract dysfunction and constipation accompanying
ileus), diabetes mellitus, diabetic complications, diabetic retinopathy,
obesity, asthma, as well as diseases against which a hypoglycemic agent,
agent for improving glucose intolerance, insulin sensitizer,
antihypertensive drug, diuretic agent, antidepressant, agent for treating
osteoporosis, agent for treating Parkinson's disease, agent for treating
Alzheimer's disease, agent for treating an inflammatory bowel disease or
agent for treating Crohn's disease is efficacious. The present invention
provides a method for treating or 28   preventing a disease to which an
adenosine receptor relates, and a method for promoting defecation, which
comprises administering a pharmacologically effective dose ofthe compound
represented by the formula ( I ) , a salt thereof or a solvate of them to a
patient. 



The present invention further provides use of the compound represented by
the formula ( I ) , a salt thereof or a solvate of them for producing an
agent for treating or preventing a disease to which an adenosine receptor
relates, or a defecation-promoting agent. The compound represented by the
formula ( I ) , a salt thereof or a solvate of them is also useful as a
defecation-promoting agent and is used for evacuating intestinal tracts at
the time of examination of digestive tracts or before and after an
operation. The term "and/or" used in the present description means and
includes both the cases of "and" and "or". In the present description,
there is the case where the structural formula of a compound represents a
definite isomer for the sake of convenience. However, the present invention
includes all isomers such as geometrical isomers, optical isomers based on
asymmetric carbon, stereoisomers and tautomers, and mixtures of these
isomers and is not limited by the description of the formula illustrated
for the sake of convenience. The compound can be any of isomers or a
mixture thereof . Accordingly, although it is possible that an asymmetric
carbon atom is present 29   in a molecule and that optically active
substance and racemic substance may therefore be present, the present
invention is not limited thereto but covers any of them. Further, crystal
polymorphism may be present but, again, there is no limitation but any of
single crystal form or a mixture will do. The compound (I) or its salt
according to the present invention may be a non-solvate or a solvate, and
either of them are included in the scope of claims for patent in the
present invention. A metabolite which is generated by decomposing the
compound (I) according to the present invention in vivo, and a prodrug of
the compound ( I ) or its salt according to the present invention are also
included in the scope of claims for patent in the present invention. The
"halogen atom" used in the present description represents an atom such as
fluorine atom, chlorine atom, bromine atom or iodine atom, and fluorine
atom, chlorine atom and bromine atom are preferred. The "C1_6 alkyl group"
used in the present description represents an alkyl group having one to six
carbon atoms, including linear or branched alkyl groups such as methyl
group, ethyl group, n-propyl group, iso-propyl group, n-butyl group,
iso-butylgroup,sec-butylgroup, t-butylgroup,n-pentylgroup,
1,1-dimethylpropyl group, 1,2-dimethylpropyl group, 2,2-dimethylpropyl
group, 1-ethylpropyl group, 2-ethylpropyl group, n-hexyl group,
1-methyl-2-ethylpropyl group, 1-ethyl-2-methylpropyl group,
1,l,2-trimethylpropyl group, 30  



Z~ 'dnozb ~Cxo~nq-osr 'dnozb ~Cxo~nq-a 'dnozb Axodozd-oas 'dnozb
rCxodozd-osr 'dnozb Axodozd-a 'dnozb ~Cxou~a 'dnozb ~Cxou~au~ ss eons
'suzo~.~ uoqzso xzs off. auo buz~su dnozb ~CxoxTe us s~uasazdaz
uoz~dz.zosap ~uasazd auk uz pasn "dnozb ~xoxT~ 9w~" aus dnozb
T~Cu~Czpaxau-9 ' Z pus 'dnozb T~Cu~Czpexau-'T 'dnozb T~Cufxau-T 'dnozb
T~Cur~~uad-T 'dnozb T~Cu~Cdo.zd-~-T~CU~am-Z 'dnozb T~u~Cdozd-Z-T~Cu~CU~a-T
' dnozb T~Cu~Cdozd-T-T~IU~am-~ ' dnozb TrCuf ~nq-~ 'dnozb T~Cu~C~.nq-Z
'dnozb T~Cu~~nq-T 'dnozb T~Iu~Cdozd-Z 'dnozb T~Cu~Cdozd-T 'dnozb T~Cu~u~.a
azs dnozb auk ~o saTduzsxa aTqs~-rns pus 'su~o~.s uoqzso xzs off. oM~.
buznsu dnozb T~CuAxTs us s~uasazdaz uoz~.d-raosap ~uasaad auk uz pasn
"dnozb T~Cu~xTs 9-z~" aus dno.zb T~Suazpsxau-g ' T pus dnozb T~Cuazpsxau-~
' T 'dnozb T~Cuaxau-T 'dnozb T~Cua~uad-T 'dnozb T~ua~nq-~ 'dnozb
T~Cua~.nq-Z 'dnozb T~ua~nq-T 'dnozb T~Cuadozd-Z-T~CU~auz-~ 'dnozb
TAuadozd-Z-T~CU~.auz-Z 'dnozb T~Cuadoad-T-T~u~.am-~ 'dnozb
T~Cuado.zd-T-T~CU~am-Z 'dno.zb T~Cuadozdosz 'dnozb TAuadozd-Z 'dno.zb
TAuadozd-T 'dnozb T~CTTs 'dnozb T~uZn azs dnozb auk ~o saTduzsxa aTqs~zns
pus 'smo~.s uoq.zso xzs o~ orn~ buznsu dnozb T~Cua~Ts us s~.uasazdaz
uo-r~d-rzosap ~uasazd auk. uz pasn "dnozb TrCuaxTs 9-z~" aus dnozb
T~C~uadT~CU~au~-~ zo dnozb TA~uadT~CU~auz-Z 'dnozb T~C~nqT~CU~.a-Z 'dnozb
T~I~nqT~CU~au~zp-~'Z 'dnozb T~~nqT~CU~aunrp-~'T 'dnozb
T~C~.nqT~u~.auzzp-Z'Z 'dno.zb T~C~nqT~CU~auzZp-Z'Z 'dnozb
TA~nqT~CU~.auzzp-T'T 'dnozb T~C~nqT~CU~.au~-Z 'dnozb T~C~nqT~u~au~-T 'dnozb
T~dozdT~Cdozd-T  



z~ 'dnozb ~CxoT~Cu~Cxau-T 'dno.zb ~CxoT~Cu~C~.uad-T 'dnozb
~CxoT~Cu~Cdo.zd-~-T~CU~auc-z ' dno.zb rCxoTIuAdoad-z-T~Cu~c~~a-T ' dno.zb
~CxoT~u~Cdo.zd-T-T~CU~.auz- 'dno.zb~CxoT~Cu~C~nq-~ 'dnoxb~CxoT~u~C~.nq-Z
'dnoxb ~xoT~u~C~nq-T 'dnozb ~SxoT~u~Sdoad-Z 'dno.zb ~CxoT~Cu~do.zd-T 'dnozb
~xoT~Cu~CU~a a.x~ ~oazau~ saTdu~~xa aTqe~zns pue 'suzo~~ uoqa~o xzs o~ oM~
buzn~u dno.zb ~CxoTfuAxTp u~ s~.uasa.xdaz uoz~dz.zosap ~.uasazd auk uz pasn
"dno.zb ~CxoT~Cu~CxT~ 9-z~,~ aus dno.zb ~CxoT~Cua zpexau-9 ' T pue ' dno.zb
~CxoT~uazp~xau- ' T ' dno.zb rCxoT~Cuaxau-T 'dno.xb ~CxoT~Cua~uad-T 'dnoab
~CxoT~Cua~.nq-~ 'dno.zb AxoT~Cua~nq-Z 'dno.zb ~CxoTfua~nq-T 'dno.zb
xxoTr~uado.zd-Z-TrCU~.am- 'dno.zb ~CxoT~uado.zd-Z-T~CU~auz-Z 'dnozb
~CxoT~Cuado.zd-T-T~u~a~-~ 'dno.zb ~xoT~Cuado.zd-T-T~CU~.am-z 'dno.zb
~xoT~Cuado.zdosz 'dno.zb AxoT~uado.zd-Z 'dno.zb ~CxoT~Cuado.zd-Z 'dno.zb
fxoTXTTe 'dno.zb AxoT~uzn aae dno.zb auk ~o saTduz~xa aTq~~zns pug 'suzo~.~
uoq.zao x~rs o~ orn~. 5uzn~u dno.zb ~CxoT~CuaxTe ue s~uasaadaz uoz~dz.zosap
~.uasa.zd auk uz pasn "dno.zb AxoTAuaxTe 9-z~~~ aus dnoab ~CxoT~xau .zo
dno,zb ~Cxo~uadT~CU~auz-~ 'dno.zb ~Cxo~uadT~SU~am-z 'dno.zb
~Cxo~.nqT~Cc~~.auzzp-~ ' T 'dnozb ~Cxo~nqT~u~.a-Z 



'dnozb AxoT~C~nqT~CU~au~zP-~'Z 'dno.zb Axo~.nqTfu~auzzp-z'Z 'dno.zb
.~Cxo~nqT~CU~au~zp-Z'T 'dno.zb Axo~nqT~u~auz-rp-T'T 'dnoab
~xodo.zdT~CU~au~z.z~-Z' T ' T 'dno.zb ~CxodoadT~CU~auz-Z-T~u~.a-T 'dno.zb
~Cxodo.zdTrCq~a-z-TAq~.am-T 'dno.z6 ~xodo.zdT~u~.a-Z 'dnozb
~CxoT~do.zdT~CU~.auzzp-Z'Z 'dnozb AxodoxdT~CU~.auyp-Z'T 'dnoab
.~CxoT~Cdo.zdT~CU~.atu-rp-T'T 'dno.zb ~Cxoxau-osr 'dno.zb Axoxau-a 'dno.zb
~CxoT~C~uad-gas 'dno.zb ~CxoT~C~uad-osr 'dno.zb ~CxoTrC~.uad-a 'dno.zb
~xo~.nq-~. 'dnozb rCxo~.nq-oas   1,3-hexadiynyloxy group, and
1,6-hexadiynyloxy group. The "alkylthio group having one to six carbon
atoms" used in the present description refers to an alkoxy group having one
to six carbon atoms, such as methylthio group, ethylthio group,
n-propylthio group, iso-propylthio group, sec-propylthiogroup, n-butylthio
group, iso-butylthio group, sec-butylthio group, t-butylthio group,
n-pentylthio group, iso-pentylthio group, sec-pentylthio group, n-hexylthio
group, iso-hexylthio group, 1,1-dimethylpropylthio group,
1,2-dimethylpropylthio group, 2,2-dimethylpropylthio group,
2-ethylpropylthio group, 1-methyl-2-ethylpropylthio group,
1-ethyl-2-methylpropylthio group, 1,1,2-trimethylpropylthio
group,l,1-dimethylbutylthio group, 1,2-dimethylbutylthio group,
2,2-dimethylbutylthio group, 2,3-dimethylbutylthio group,
1,3-dimethylbutylthio group, 2-ethylbutylthio group, 2-methylpentylthio
group or 3-methylpentylthio group. The "alkenylthio group having two to six
carbon atoms" used in the present description refers to an alkenylthio
group having two to six carbon atoms, and suitable examples thereof are
vinylthio group, allylthio group, 1-propenylthio group, 2-propenylthio
group, isopropenylthio group, 2-methyl-1-propenylthio group,
3-methyl-1-propenylthio group, 2-methyl-2-propenylthio
group,3-methyl-2-propenylthio group, 1-butenylthio group, 2-butenylthio
group, 3-butenylthio group, 1-pentenylthio group, 1-hexenylthio group,
1,3-hexadienylthio group, and 1,6-hexadienylthio group. 33  



The "alkynylthio group having two to six carbon atoms" used in the present
description represents an alkynylthio group having two to six carbon atoms,
and suitable examples thereof are ethynylthio group, 1-propynylthio group,
2-propynylthio group, 1-butynylthio group, 2-butynylthio group,
3-butynylthio group, 3-methyl-1-propynylthio group,
1-ethynyl-2-propynylthio group, 2-methyl-3-propynylthio group,
1-pentynylthio group, 1-hexynylthio group, 1,3-hexadiynylthio group, and
1,6-hexadiynylthio group. The "cycloalkyl group having three to eight
carbon atoms" used in the present description represents a cycloalkyl group
comprising three to eight carbon atoms, such as cyclopropyl group,
cyclobutyl group, cyclopentyl group, cyclohexyl group, cycloheptyl group or
cyclooctyl group. The "cycloalkenyl group having three to eight carbon
atoms" used in the present invention represents a cycloalkenyl group
comprising three to eight carbon atoms, such as cyclopropen-1-yl,
cyclopropen-3-yl, cyclobuten-1-yl, cyclobuten-3-yl, 1,3-cyclobutadien-1-yl,
cyclopenten-1-yl, cyclopenten-3-yl, cyclopenten-4-yl,
1,3-cyclopentadien-1-yl, 1,3-cyclopentadien-2-yl, 1,3-cyclopentadien-5-yl,
cyclohexen-1-yl, cyclohexen-3-yl, cyclohexen-4-yl, 1,3-cyclohexadien-1-yl,
1,3-cyclohexadien-2-yl, 1,3-cyclohexadien-5-yl, 1,4-cyclohexadien-3-yl,
1,4-cyclohexadien-1-yl, cyclohepten-1-yl, cyclohepten-3-yl,
cyclohepten-4-yl, cyclohepten-5-yl, 1,3-cyclohepten-2-yl, 34
1,3-cyclohepten-1-yl, 1,3-cycloheptadien-5-yl, 1,3-cycloheptadien-6-yl,
1,4-cycloheptadien-3-yl, 1,4-cycloheptadien-2-yl, 1,4-cycloheptadien-1-yl,
1,4-cycloheptadien-6-yl, 1,3,5-cycloheptatrien-3-yl,
1,3,5-cycloheptatrien-2-yl, 1,3,5-cycloheptatrien-1-yl,
1,3,5-cycloheptatrien-7-yl, cycloocten-1-yl, cycloocten-3-yl,
cycloocten-4-yl, cycloocten-5-yl, 1,3-cyclooctadien-2-yl,
1,3-cyclooctadien-1-yl, 1,3-cyclooctadien-5-yl, 1,3-cyclooctadien-6-yl,
1,4-cyclooctadien-3-yl, 1,4-cyclooctadien-2-yl, 1,4-cyclooctadien-1-yl,
1,4-cyclooctadien-6-yl, 1,4-cyclooctadien-7-yl, 1,5-cyclooctadien-3-yl,
1,5-cyclooctadien-2-yl, 1,3,5-cyclooctatrien-3-yl,
1,3,5-cyclooctatrien-2-yl, 1,3,5-cyclooctatrien-1-yl,
1,3,5-cyclooctatrien-7-yl, 1,3,6-cyclooctatrien-2-yl,
1,3,6-cyclooctatrien-1-yl,
1,3,6-cyclooctatrien-5-ylor1,3,6-cyclooctatrien-6-ylgroup.
The"5to14-membered non-aromatic heterocyclic group"used in the present
description refers to a monocyclic, bicyclic or tricyclic 5 to 14-membered
non-aromatic heterocyclic group and containing one or more hetero atoms
selected from the group consisting of nitrogen atom, sulfur atom and oxygen
atom. Specific examples of the group are pyrrolidinyl group, piperidinyl
group, piperazinyl group, pyrazolinyl group, morpholinyl group,
tetrahydrofuryl group, tetrahydropyranyl group, dihydrofuryl group,
dihydropyranyl group, imidazolinyl group, and oxazolinyl group. The
non-aromatic heterocyclic 35   9~ 



'dno.zb T~CTouznbosz 'dno.zb TATouznb 'dno.zb T~Tozapuz 'dnoab T~Cuz.znd
'dno.zb TAu-rzzjopuz 'dnozb T~Topuzosi 'dno.zb TATopuz 'dno.zb
T~CTozepzu~tzuaq 'dnoab T~CTozapzuzz 'dno.zb T~Toz~.z~Cd 'dno.zb
T~CToz~-r.z~.ozuaq 'dno.zb T~CToze.z~a~ 'dnoab T~Toz~z.z~ 'dno.zb
T~Cuzza.z~Cd 'dno.zb T~Cuzpzu~za~Cd 'dno.zb T~Cuzz~pz.z~Cd 'dno.zb
T~Cpz.z~d 'dno.zb T~CTo.z.z~d s~ lions dno.zb ozToAoo.za~au oz~~u~o.ze
buzuz~~uoo-uabo.z~zu ~ (Z apnTouz dno.zb auk ~o saTdu~exa oz~z~ads wzo~e
uabAxo pug uzo~a .zn~Tns 'mo~a uabo.z~zu uzoz~ pa~oaTas suzo~e o.za~.au
a.zou~ .zo auo buzuz~~.uoo dno.zb ozTo~Coo.za~au ~z~euzoze pa.zaqtuatu-bZ
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lions sdno.zb pasn~ se TTarn s~ 'sdno.zb ozTo~Coouou~ apnTouz pus suzo~~
uoq.z~o uaa~.zno~ o~ xzs buzsz.zdu~oo dno.zb uoq.zeoo.zpAU ozToAo oT~eutoze
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uo-r~dizosap ~uasazd auk. uz pasn "dnozb T~o~T~Cz~" aus dnozb T~Coz~C~nq
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T~Tozz~do.zn~ 'dnozb T~Cuezn~oua-ru~ 'dnozb T~CToz~zu~oz~pzuzz 'dno.zb
T~CToz~xooToza.z~Sd 'dnozb TATozezpexo 'dno.zb T~Tozexozuaq 'dnozb
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ozTo~Coo.za~au aT~.eu~o.z~ buzut~~.uoo-uab~Cxo lie (~ :dnozb T~Cuazu~ozuaq
zo dnozb T~Cuazu~ s~ lions dnozb azTo~aoza~.au o-r~2uzoz~
buzuze~uoa-.zn~Tns ~ ( Z : dnozb T~Cuzpzz~CdoTozez~d zo dnozb
T~Cuzp-rz~CdoTozez~Cd 'dnozb 'jI~LITpTLIIT.zI~dOZ2pTLLIT 'dnozb
T~Cuzp-r.z~Cdoz~pzu~z 'dnozb T~Cutoeuaud 'dnozb T~uzTozu~.ueuaud 'dnozb
TAuzpzu~zzad 'dnozb T~CuzToz~qz~o 'dnozb T~CToz~qzeo 'dnozb
T~Cuzpz.zu~.ueuaud 'dnozb T~Cuzpzzoe 'dnozb T~Cuzzapzz~Cdouzz~z~Cd 'dnozb
T~uzze-rz~.ozap-ru~z 'dnozb T~Cuzpzza~d 'dnozb T~CuzTouuzo 'dnozb
TAuzTozeuznb 'dnozb T~CTexouznb 'dnozb T~Cuzpzz~CU~.udeu 'dnozb T~Cz~Tpu~ud
'dnozb T~CzTTouznb   represents a carbonyl group substituted with an
aromatic cyclic hydrocarbon group having six to fourteen carbon atoms, and
the "heteroarylacyl group" represents a carbonyl group substituted with a 5
to 14-membered aromatic heterocyclic group. The "aromatic cyclic
hydrocarbon group having six to fourteen carbon atoms" and the "5 to
14-membered aromatic heterocyclic group" as used herein have the same
meanings as defined above. Suitable examples of the "alkylsulfonyl group
having one 



to six carbon atoms", "alkenylsulfonyl group having two to six carbon
atoms" and "alkynylsulfonyl group having two to six carbon atoms" used in
the present description include methylsulfonyl group, ethylsulfonyl group,
n-propylsulfonyl group, iso-propylsulfonyl group, n-butylsulfonyl group,
t-butylsulfonyl group, vinylsulfonyl group, allylsulfonyl
group,iso-propenylsulfonylgroup,iso-pentenylsulfonylgroup, and
ethynylsulfonyl group. Suitable examples of the "alkylsulfinyl group having
one to six carbon atoms", "alkenylsulfinyl group having two to six carbon
atoms" and "alkynylsulfinyl group having two to six carbon atoms" used in
the present description include methylsulfinyl group, ethylsulfinyl group,
n-propylsulfinyl group, iso-propylsulfinyl group, n-butylsulfinyl group,
t-butylsulfinyl group, vinylsulfinyl group, allylsulfinyl
group,iso-propenylsulfinylgroup,iso-pentenylsulfinylgroup, and
ethynylsulfinyl group. Examples of the "substituents" in the "amino group
which 38   may be substituted" used in the present description represents
one or two groups selected from an alkyl group having one to six carbon
atoms, an alkenyl group having two to six carbon atoms, an alkynyl group
having two to six carbon atoms, an alkylsulfonyl group having one to six
carbon atoms, an alkenylsulfonyl group having two to six carbon atoms,
alkynylsulfonyl group having two to six carbon atoms, an alkylcarbonyl
group having one to six carbon atoms, an alkenylcarbonyl group having two
to six carbon atoms, an alkynylcarbonyl group having two to six carbon
atoms, each of which may be substituted. In this connection, the
substituents may be combined to form a 3 to 8-membered nitrogen-containing
ring. Suitable examples of the "substituents" in the alkyl group having one
to six carbon atoms, alkenyl group having two to six carbon atoms, alkynyl
group having two to six carbon atoms, alkylsulfonyl group having one to six
carbon atoms, alkenylsulfonyl group having two to six carbon atoms,
alkynylsulfonyl group having two to six carbon atoms, C1_6 alkyl-carbonyl
group, Cz_6 alkenyl-carbonyl group and CZ-6 alkynyl-carbonyl group include
a hydroxyl group, a halogen atom, a nitrite group, an alkoxy group has
iso-pentylamino group, neopentylamino group, n-hexylamino group,
1-methylpropylamino group,l,2-dimethylpropylamino group,2-ethylpropylamino
group, 1-methyl-2-ethylpropylamino group, 1-ethyl-2-methylpropylamino
group, 1,1,2-trimethylpropylamino group, 1-methylbutylamino group,
2-methylbutylamino group, 1,1-dimethylbutylamino group, 39
2,2-dimethylbutylamino group, 2-ethylbutylamino group,
1,3-dimethylbutylamino group, 2-methylpentylamino group,
3-methylpentylamino group, N,N-dimethylamino group, N,N-diethylamino group,
N,N-di(n-propyl)amino group, N,N-di(iso-propyl)amino group,
N,N-di(n-butyl)amino group, N,N-di(iso-butyl)amino group,
N,N-di(t-butyl)amino group, N,N-di(n-pentyl)amino group,
N,N-di(iso-pentyl)amino group, N,N-di(neopentyl)amino group,
N,N-di(n-hexyl)amino group, N,N-di(1-methylpropyl)amino group,
N,N-di(1,2-dimethylpropyl)amino group, N-methyl-N-ethylamino group,
N-ethyl-N-(n-propyl)amino group, N-methyl-N-(i-propyl)amino
group,vinylamino group,allylamino group, (1-propenyl)amino group,
isopropenylamino group, (1-buten-1-yl)amino group, (1-buten-2-yl)amino
group, (1-buten-3-yl)amino group, (2-buten-1-yl)amino group,
(2-buten-2-yl)amino group, N,N-divinylamino group, N,N-diallylamino group,
N,N-di(1-propenyl)amino group, N,N-isopropenylamino group,
N-vinyl-N-allylamino group, ethynylamino group, 1-propynylamino group,
2-propynylamino group, butynylamino group, pentynylamino group,
hexynylamino group, N,N-diethynylamino group, N,N-(1-propynyl)amino group,
N,N-(2-propynyl)amino group, N,N-dibutynylamino group, N,N-dipentynylamino
group, N,N-dihexynylamino group, hydroxymethylamino group,
1-hydroxyethylamino group, 2-hydroxyethylamino group, 3-hydroxy-n-propyl
group, methylsulfonylamino group, ethylsulfonylamino group, 40   Tb
T~Cua~uad-T 'dnozb T~ua~.nq-~ 'dnozb T~Iua~nq-Z 'dnozb T~Cua~nq-T 'dnozb
T~Cuadozd-Z-T~CU~am-~ 'dnozb T~Cuadozd-Z-T~u~a~-Z 'dnozb
T~Cuadozd-T-T~u~auz-~ 'dnozb T~uadozd-T-T~CU~au~-Z 'dnozb T~Cuadozdosz
'dnozb T~Cuadozd-Z 'dnozb T~Cuadozd-T 'dnozb T~TTs `dnozb TAuzn s~ lions
su~o~.s uoqzso xzs off. oM~ buzneu dnozb T~CuaxT2 ua : dnozb
T~CdozdT~IU~.a-Z-T~u~am-T zo dnozb T~Sxau-a 'dnozb TAdozdT~CU~.a-Z 'dnozb
T~Cdo.zdT~CU~.a-T 'dnozb T~CdozdT~CU~auzzp-Z'Z 



'dnozb T~CdozdT~CU~auyp-z' T 'dnozb T~dozdT~CU~auzzp-T ' T 'dnozb T~C~uad-a
'dnozb T~C~nq-~ 'dnozb T~C~nq-oas 'dnozb T~S~nq-osr 'dnozb T~C~nq-cr 'dnozb
T~dozd-osr 'dnozb T~Cdozd-a 'dnozb T~u~.a 'dnozb T~CU~auz se eons suzo~e
uoqzso x-rs off. auo buzn~u dnozb T~~(Tp u~ : dnozb ou~~o a : dnozb oz~zu a
: dnozb TAxozpAU ~ :u~o~~ auzpoz zo uzo~e au-ruiozq 'tuo~e auzzoTUo 'uzo~~
auzzonT~ ss lions uzo~e uaboTeu s apnTouz uoz~dzaosap ~.uasazd auk uz pasn
"pa~n~z~.sqns aq Aeui uozuM~~ as~zud auk uz "s~uan~z~.sqns" auk ~o
saTdu~ex~ ~dnozb ouzu~sT~Cuoqz~oT~Cu~CU~.a pue 'dnozb
ouzu~~T~uoqz~oT~Cua~.uad-osr 'dnozb ouzumT~Cuoqz~oT~Cuadozd-osr 'dnozb
ouzu~eT~Cuoqz~oT~CTTs 'dnozb ouzumT~Cuoqz~oT~Cuzn 'dnozb
ouzuz~T~CuoqzsoT~C~.nq-~ 'dnozb ouztusT~CuoqzsoT~C~.nq-a 'dnozb
ouzuzsT~CuoqzsoT~dozd-osr 'dnozb ouzu~eT~CuoqzsoT~Cdozd-a 'dnozb
ouzu~eT~CuoqzsoT~CU~a 'dnozb ouzuzeT~Cuoq.z~oT~CU~au~ 'dnozb
ouzuzsT~Cuo~TnsT~Cu~CU~a 'dnozb ouzuz~T~Cuo~TnsT~Cua~uad-osr 'dnozb
ouzuzsT~uo~TnsT~Cuadozd-osr 'dnozb ouzu~aT~Cuo~TnsT~CTT~ 'dnozb
ouzu~sT~Cuo~TnsT~Cu-rn 'dnozb ouzmeT~uo~TnsT~C~nq-~ 'dnozb
ouztusT~Cuo~TnsT~C~nq-a 'dnozb ouzu~~T~uo~TnsT~Cdozd-osr 'dnozb
ouzu~eT~Cuo~TnsT~Cdo.zd-a   Z~ dnozb T~Coz~C~.nq zo dnozb T~uozdozd 'dnozb
T~~ao~ se eons su~o~a uoqzso uanas o~ oM~. buzn~u dnozb T~o~ oz~.audzTe u~
: dnozb ozu~T~CuAdozd-Z zo dnozb ozu~T~Cu~Cdozd-T 'dnozb ozu~.T~Cu~CU~a s~
lions su~o~~ uoqzeo xzs o~ oM~ buzneu dnozb ozu~T~Cu~CxTe lie :dnozb
ozu~.T~Cuadozd-Z zo dnozb ozu~T~Cuado.zd-Z 'dnozb oTu~T~TTp 'dnozb
ozu~.T~Cuzn ss lions su~o~~ uoqzeo xzs off. oM~ buzn~u dnozb o-ru~T~CuaxTe
lie : dnozb ozu~T~~nq-~ zo dnozb oz~~T~~.nq-oas 'dnozb ozu~.T~C~nq-osr
'dnozb ozu~T~C~.nq-a 'dnoz6 ozu~T~Cdozd-oas 'dnozb ozu~.T~Cdozd-osr 'dnozb
ozu~T~dozd-a 'dnozb o-ru~T~CU~a 'dnozb ozu~T~u~am s~ lions smoke uoqz~o xzs
off. auo buznsu dnozb ozu~T~xTs us : dnozb ~CxoT~Cur~dozd-Z zo dnozb
AxoT~Cu~Idozd-Z 'dnozb ~xoTAu~CU~a sa lions su~o~.e uoqzao xzs off. orn~
bu-rn~u dnozb ~CxoT~u~C~Ts u~ : dnozb ~xoT~Cuadozdosz zo dnozb
AxoTAuadozd-Z 'dnozb ~CxoT~uadozd-Z 'dnozb ~CxoT~TT~ 'dnozb ~CxoT~Cuzn s~ 



eons smo~~ uoqzso xzs o~ orn~ buzn~u dnozb ~CxoT~CuaxT2 us : dnozb
~CxoT~Cxau-a zo dnozb ~CxoT~C~uad-oas 'dnozb ~CxoT~C~uad-osr 'dnozb
~CxoT~~uad-a 'dnozb ~Cxo~.nq-~. 'dnozb ~Cxo~nq-oas 'dnozb ~xo~nq-osr 'dnozb
~Cxo~nq-a 'dnozb ~Cxodozd-oas 'dnozb ~Cxodozd-osr 'dnozb ~Cxodozd-a 'dnozb
~Cxou~.a 'dnozb ~Cxou~au~ s~ lions suzo~.~ uoqz~o xzs o~ auo buzneu dnozb
AxoxTs lie :dnozb TAu~zpexau-9'Z zo dnozb T~Cu~Cip~xau-~'T 'dnozb
T~Cu~Cxau-T 'dnozb T~Cu~C~uad-T dnozb T~u~Cdozd-~-T~CU~auz-Z ' dnozb
T~Cu~Cdozd-Z-T~u~CU~.a-Z ' dnozb T~u~Cdozd-Z-T~CU~atu-~ 'dnozb T~uA~nq-~
'dnozb T~Cu~C~nq-Z 'dnozb T~Cu~C~nq-Z 'dnozb T~Cu~Cdozd-Z 'dnozb
T~Cu~dozd-Z 'dnozb T~Cu~CU~a sa lions saro~a uoqzso xzs o~ oM~ buznsu dnozb
T~Cu~xTs u~ :dnozb T~Cuazpaxau-9'T zo dnozb TAuazpsxau-~'Z 'dnozb
T~Cuaxau-Z 'dnozb   carbamoyl group; an arylacyl group; a heteroarylacyl
group; an amino group; an alkylsulfonyl group having one to six carbon
atoms, an alkenylsulfonyl group having two to six carbon atoms, an
alkynylsulfonyl group having two to six carbon atoms, an alkylsulfinyl
group having one to six carbon atoms, an alkenylsulfinyl group having two
to six carbon atoms or an alkynylsulfinyl group having two to six carbon
atoms, such as methylsulfonyl group, ethylsulfonyl group, n-propylsulfonyl
group, iso-propylsulfonyl group, n-butylsulfonyl group, t-butylsulfonyl
group, vinylsulfonyl group, allylsulfonyl
group,iso-propenylsulfonylgroup,iso-pentenylsulfonylgroup, ethynylsulfonyl
group, methylsulfinyl group, ethylsulfinyl group, n-propylsulfinyl group,
iso-propylsulfinyl group, n-butylsulfinyl group, t-butylsulfinyl group,
vinylsulfinyl group, allylsulfinyl group, iso-propenylsulfinyl group,
iso-pentenylsulfinyl group or ethynylsulfinyl group; a formyl group, a
cycloalkyl group having three to eight carbon atoms such
ascyclopropylgroup, cyclobutyl group, cyclopentyl group, cyclohexyl group,
cycloheptyl group or cyclooctyl group; a cycloalkenyl group having three to
eight carbon atoms such as cyclopropenyl, cyclobutenyl, cyclopentenyl or
cyclohexenyl group; a 5 to 14-membered non-aromatic heterocyclic group,
such as pyrrolidinyl group, pyrrolyl group, piperidinyl group, piperazinyl
group, imidazolyl group, pyrazolidyl group, imidazolidyl group, morpholinyl
group, tetrahydrofuryl group, tetrahydropyranylgroup, pyrrolinylgroup,
dihydrofurylgroup, 43   bb I~Cuean~ouazu~ 'dno.zb T~CToz~-ru~ozepzuzz
'dno.zb T~CToz~xooToze.z~Cd 'dno.zb T~Tozazpexo 'dno.zb T~Toz~xozuaq
'dno.zb T~CZozsxosz 'dno.zb T~CTozsxo 'dno.zb TAuzz~xouaud 'dno.xb
T~Cuezsan~ 'dno.zb T~Toz~xosz 'dno.zb TrCuzzezu~oua~d 'dno.zb
TrCTozazpezu~ozuaq 'dnozb T~CToz~zu~ozuaq 'dno.zb T~Tozezu~osz 'dno.zb
T~CTozszu~ 'dno.zb T~C.zn~ozuaqosz 'dnozb TAan~ozuaq 'dnozb
Tt~uaz~da~.uadoTo~Ca 'dnozb T~Cu~a~Cd 'dnoab T~C.zn~ 'dnozb T~Cuazu~ozuaq
'dnoab T~Cuazu~ 'dnoab T~Ip-r.zAdoTozs.z~Cd 'dno.zb Tlpz.ze~doToz~.zfd
'dnozb TAuzpzu~z.zAdozepzuzz 'dno.zb T~pz.z~Cdozepzuzz 'dno.zb TAuzzsuaud
'dno.zb T~Cu-rjoau~usuaud 'dno.zb T~Cuzpzuzz.zad 'dnozb T~Cuztozaqaeo
'dno.zb T~Tozeq.zeo 'dnoab T~Cuzpz.zu~ueuaud 'dnoab T~uzpz.zo~ 'dnozb
I~Cuzzep-r.z~douzz~.z~Cd 'dno.xb T~uzzez.z~ozepzu~z 'dno.zb T~Cuzp-rza~d 



'dno.zb Z~CuzTouuzo 'dno.zb T~CuzTozau-rnb 'dnozb TATexouznb 'dno.zb
TAuzpz.z~CU~.udau 'dno.zb T~CuzzsT2c~~ud 'dno.zb T~Cu-rzzTouznb 'dno.zb
T~CTouznbosz 'dnozb T~ITouzn6 'dnoxb T~CToz~puz 'dnozb T~Cuz.znd 'dno.zb
TAuzzzTopuz 'dnozb T~CTopuzosz 'dno.zb T~CTopu-r 'dnoab TATozapzuzzzuaq
'dnoxb T~CTozepzuzz 'dnozb T~CToze.z~Cd 'dnoab T~CToz~zz~.ozuaq 'dno.zb
T~Toz~.z~a~ 'dnozb T~CTozez.z~ 'dno.zb T~uzza.z~Cd 'dnoab T~utp-rarz.z~Cd
'dno.zb T~Suizepz.z~Cd 'dnoab T~Cpz.z~Cd 'dno.zb T~CTo.z.z~Cd se ions
'dno.zb o-rTo~Coo.za~au oz ~~mo.z~ pa.zaquraui-~ Z o~ c, ~ : dno.zb
T~Cuao2puz ao dno.zb T~Cuaudzq 'dnozb T~CU~udsu-Z 'dno.zb T~CU~udeu-Z
'dno.zb T~CuapuT 'dno.zb T~Cuaud se eons suzo~~ uoq.zeo uaa~zno~ o~ x-rs
buzneu dno.zb uoq.z~oo.zp~Cu ozToAo oz~~u~oa~ us : buzz apzuzzuzoons ao
buz.z apzu~zTeu~.ud uto.z~ panz.zap dno.zb s pug 'buz.z auopz.z~Cd moz~
panz.zap dnozb 'dno.zb I~CuzToz~xo 'dno.zb TAuzTozepzuzz 'dno.zb
T~Cu~.z~Cdo.zp~CUzp   group, furopyrrolyl group or pyridooxazinyl group.
Each of these substituents may be further substituted. In the formula (I) ,
suitable examples of the "substituents" in the "carbamoyl group which may
be substituted" are groups selected from an alkyl group having one to six
carbon atoms which may be substituted, an alkenyl group having two to six
carbon atoms which may be substituted, an alkynyl group having two to six
carbon atoms which may be substituted, a cycloalkyl group having three to
eight carbon atoms which may be substituted, a cycloalkenyl group having
three to eight carbon atoms which may be substituted, an aromatic cyclic
hydrocarbon group having six to fourteen carbon atoms which may be
substituted, and a 5 to 14-membered aromatic heterocyclic group which may
be substituted. The nitrogen atom of the carbamoyl group may be substituted
with one or two groups selected from the above group of substituents. The
substituents may be combined to form a 3 to 14-membered nitrogen-containing
ring, such as pyrrolidyl group, pyrrolinyl group, piperidyl group,
piperazinyl group, imidazolyl group, pyrazolidyl group, imidazolidyl group,
morpholinyl group, tetrahydropyranyl group, aziridinyl group, oxiranyl
group, oxathiolanyl group, phthalimidyl group, succinimidyl group, pyrrolyl
group, pyridyl group, pyridazinyl group, pyrimidinyl group, pyrazinyl group
or pyrazolyl group. In addition, the nitrogen-containing ring may be
substituted. In the formula (I), a preferred group in R1 and/or Rz is not
specifically limited, of which a hydrogen atom, an alkyl 45   group having
one to six carbon atoms and an aliphatic acyl group having two to seven
carbon atoms, each of which may be substituted, are more preferred, and a
hydrogen atom is typically preferred. In the formula (I), a preferred group
in R3 is not 



specifically limited, of which a hydrogen atom, an amino group, a cyano
group, and an alkyl group having one to six carbon atoms, an alkoxy group
having one to six carbon atoms, a phenyl group, a naphthyl group, a pyridyl
group, a pyridazyl group, a pyrimidyl group, a pyrazyl group, a thienyl
group, a furyl group, an imidazolyl group etc. , each of which may be
substituted are more preferred, and a hydrogen atom is further preferred.
In the formula (I), R9 represents an aromatic cyclic hydrocarbon group
having six to fourteen carbon atoms which may be substituted, a 5 to
14-membered non-aromatic heterocyclic group having one or more unsaturated
bonds or a 5 to 14-membered aromatic heterocyclic group which may be
substituted, and suitable examples thereof are an aromatic cyclic
hydrocarbon group having six to fourteen carbon atoms such as phenyl group
or naphthyl group; a 5 to 14-membered non-aromatic heterocyclic group,such
aspyrrolidinylgroup,pyrrolinylgroup,piperidinyl group, piperazinyl group,
imidazolinyl group, pyrazolidinyl group, imidazolidinyl group, morpholinyl
group, tetrahydropyranyl group, aziridinyl group, oxiranyl group,
oxathiolanyl group, 6-oxo-1,6-dihydropyridinyl group in which the nitrogen
atom may be substituted or 2-oxo-1,2-dihydropyridinylgroupin which the
nitrogenatom may 46   Lb ~Cetu uozuM ~o uoea 'dnozb ozZo~Cooza~au oz~~uzoze
pazaqu~au~-~T o~ ~ zo suzo~e uoqzao uaa~.zno~ o~ xis buzn~u dnozb
uoqzeoozp~u ozT~~C~ oz~eu~oze u~ off. sza~az ~~ ' ( I ) eTnu~zo~ auk. uI
wco~~ uaboz~zu auk u~TM pauzqu~oo aq osZ~ ~Ceuz ~uan~z~sqns auk.
'~uan~z~sqns ~ sau dnozb T~Cpzz~Cdozp~CUzp-Z'T-oxo-z zo dnozb
T~p-rz~CdozpAUzp-9'T-oxo-g auk uauM ~ pa~n~-r~sqns aq ~Ceu~ uozuM ,~o uo~a
` N ` N.N ` N ` / i O H 



asTnmzo~ aq~ ~Cq pa~.uasazdaz sdnozb apnTouz 6~ ~o saZdu~exa pazza~azd azoW
~pa~.n~z~.sqns .zau~zn~ aq ~C~u~ sdnozb asau~ ~o uo~~ ~dnozb
Z~Suzz~xoopzz~Cd zo dnozb T~CTozzAdozn~ 'dnozb T~Czn~ouazu~ 'dnozb
Z~Tozezu~oz2pztuz 'dnozb Z~TozaxooTozez~Cd 'dnozb T~CZozexosz 'dnozb
T~Ize-ru~ouaud 'dnozb T~CToz~zp~zu~ozuaq 'dnozb T~Toz~zu~ozuaq 'dnozb
Z~Tozezu~osz 'dnozb TATozezu~ .'dnozb T~Czn~ozuaqosz 'dnozb T~Czn~ozuaq
'dnozb T~Cuez~Cde~uadoTo~Co 'dnozb T~Cuez~Cd 'dnozb T~zn~ 'dnozb
T~Cuazu~ozuaq 'dnozb Z~Cuazu~ 'dnozb T~Cuzz~pzz~Cdouzzez~Cd 'dnozb
T~Cuzz~zz~oz~pztuz 'dnozb T~CToz~uznb 'dnozb Z~CTsxouznb 'dnozb
Z~Cpzz~CU~.ud~u 'dnozb T~Cuzz~Teu~ud 'dnozb T~uzzzZouznb 'dnozb
TrCTouznbosz 'dnozb T~CZouznb 'dnozb Z~uzzzZopuz 'dnozb T~CTopuzosT 'dnozb
T~CTopuz 'dnozb T~Zoz~pzu~z 'dnozb T~Tozaz~Cd 'dnozb TAuzzez~Cd 'dnozb
T~Cuzpzuzzz~Cd 'dnozb j~uzz~pzz~Cd 'dnozb T~Cpzz~Cd 'dnozb Z~CTozz~Cd se
eons 'dnozb ozTo~Cooza~au oz~emoze pazaquzau~-~T o~ ~ ~ zo : pa~.n~z~.sqns
aq   



86 uoqzeoozp~CU ozTo~Co oz~.su~oze,~ auk uz "s~uan~z~.sqns~~ auk. uI
~pa~n~i~sqns aq ~~u~ uozuM ~o uo~a ` ` O O ~ S ` ` N ` i ` / ` / I ~ \ I ~
I N~ I ~ S a~Tnu~zo~ auk ~Cq pa~uasazdaz sdnozb apnTouz ~~ ~o saTduz~xa
pazza~azd azoW pa~n~-r~sqns aq ~Ceuz sdnozb asau~ ~o uo~~ ~ dnozb T~Cu-rz
axoopzz~Cd zo dnozb T~CTozz~Cdozn~ 'dnozb T~Czn~ouazu~ 'dnozb
T~CTozezu~ozepzuy 'dnozb T~Toz~xooTozaz~d 'dnozb TATozexosz 'dno.zb
T~zszu~ouaud 'dnozb T~CTozezp~zu~ozuaq 'dnozb T~CToz~-ru~ozuaq 'dnozb
T~CToz~zu~.osz 'dnozb T~IToz~zu~ 'dnozb T~Czn~ozuaqosz 'dnozb T~Czn~ozuaq
'dnozb T~Cuez~Cd~~uadoTo~o 'dnozb T~Cusz~Cd 'dnozb T~Czn~ 'dnozb
T~Cuazu~ozuaq 'dnozb T~Cuazu~ 'dnozb T~Cuzz~pzz~Cdouzzsz~Cd 'dnozb
TrCuzz~zz~oz~pzuzZ 'dnozb TrCTozeuznb 'dnozb Z~CT~xouznb 'dnozb
T~pzzAU~udeu 'dnozb T~CuzzaTeu~ud 'dnozb T~uzzzTou-rnb 'dnozb T~CTouznbos-r
'dnozb T~CTouznb 'dnozb Z~CuzzzTopuz 'dnozb T~Topuzosz 'dnozb T~CTopuz
'dnozb T~CTozepzuzz 'dnozb T~CToz~a~Cd 'dnozb T~Cuzz~z~Cd 'dnozb
T~Cuzpzu~zz~d 'dnozb T~Cuzzepzz~Cd 'dnozb T~Cpzz~Cd 'dnozb TATozz~Cd s~
lions 'dnozb ozTo~Cooza~au oz~euzoz~ pazaquzauz-~Z o~ S ~ zo 'dnozb
T~u~udsu zo dnozb T~Cuaud s~ lions su~o~.~ uoqzeo uaa~zno~ o~ xzs buznau
dnozb uoqz2oozp~u o-rTo~o oz~~u~oze lie apnTouz ~oazau~ saTdu~exa aTqe~zns
pue 'pa~n~.z~sqns aq   group having six to fourteen carbon atoms which may
be substituted" and the "5 to 14-membered aromatic heterocyclic group which
may be substituted" in R3, R9 and R5, ( 1 ) preferred examples are one or
more groups selected from a hydroxyl group, a halogen atom, a cyano group,
a nitro group, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, an alkoxy group having one to six carbon atoms which may be
substituted, an alkenyloxy group having two to six carbon atoms which may
be substituted, an alkylthio group having one to six carbon atoms which may
be substituted, an alkenylthio group having two to six carbon atoms which
may be substituted, an alkynylthio group having two to six carbon atoms
which may be substituted, a substituted carbonyl group, an amino group
which may be substituted, an alkylsulfonyl group having one to six carbon
atoms which may be substituted, an alkenylsulfonyl group having two to six
carbon atoms which may be substituted, an alkynylsulfonyl group having two
to six carbon atoms which may be substituted, an alkylsulfinyl group having
one to six carbon atoms which may be substituted, an alkenylsulfinyl group
having two to six carbon atoms which may be substituted, an alkynylsulfinyl
group having two to six carbon atoms which may be substituted, a formyl
group, a cycloalkyl group having three to eight carbon atoms which may be
substituted, a cycloalkenyl group having three to eight carbon atoms which
may be substituted, 



49   a 5 to 14-membered non-aromatic heterocyclic group which may be
substituted, an aromatic cyclic hydrocarbon group having six to fourteen
carbon atoms which may be substituted and a 5 to 14-membered aromatic
heterocyclic group which may be substituted (2) more preferably, one or
more groups selected from ( 1 ) a hydroxyl group, ( 2 ) a halogen atom, ( 3
) a cyano group, (4) a vitro group, (5) an alkyl group having one to six
carbon atoms, an alkenyl group having two to six carbon atoms or an alkynyl
group having two to six carbon atoms, each of which may be substituted with
one or more groups selected from ( i ) a hydroxyl group, (ii) acyanogroup,
(iii) ahalogenatom, (iv) analkylamino group having one to six carbon atoms,
(v) a di (C1_6 alkyl) amino group, (vi) a C2_6 alkenylamino group, (vii) a
di (C2_6 alkenyl)amino group, (viii) an alkynylamino group having two to
six carbon atoms, (ix) a di (C2_6 alkynyl) amino group, (x) an N-C1_6
alkyl-N-C2_6 alkenylamino group, (xi) an N-C1_6 alkyl-N-C2_6 alkynylamino
group, (xii) an N-C2_6 alkenyl-N-Cz_6 alkynylamino group, (xiii) an
aralkyloxy group, (xiv) a t-butyldimethylsilyloxy (TBDMS-oxy) group, (xv) a
C1-6 alkylsulfonylamino group, (xvi) a C1_6 alkylcarbonyloxy group, (xvii)
a C2_6 alkenylcarbonyloxy group, (xviii) a C2_6 alkynylcarbonyloxy group,
(xix) an N-C1_6 alkylcarbamoyl group, (xx) an N-C2_6 alkenylcarbamoyl group
and (xxi) an N-C1-6 alkynylcarbamoyl group, (6) an alkoxy group having one
to six carbon atoms, an alkenyloxy group having two to six carbon atoms or
an alkynyloxy group having two to six carbon atoms, each of 50   which may
be substituted with one or more groups selected from (i) an alkylamino
group having one to six carbon atoms, (ii) an aralkyloxy group and (iii) a
hydroxyl group, (7) an alkylthio group having one to six carbon atoms, an
alkenylthio group having two to six carbon atoms or an alkynylthio group
having two to six carbon atoms, each of which may be substituted with one
or more groups selected from (i) a hydroxyl group, (ii) a nitrile group,
(iii) a halogen atom, (iv) an alkylamino group having one to six carbon
atoms, (v) an aralkyloxy group, (vi ) a TBDMS-oxy group, (vii) a C1_6
alkylsulfonylamino group, (viii) a C1-s alkylcarbonyloxy group and (ix) a
C1_6 alkylcarbamoyl group, (8) carbonyl group substituted with a group
selected from (i) an alkoxy group having one to six carbon atoms, (ii) an
amino group, (iii) an alkylamino group having one to six carbon atoms, (iv)
a di(C1_6 alkyl)amino group, (v) an alkenylamino group having two to six
carbon atoms, (vi) a di (C2_6 alkenyl) amino group, (vii) an alkynylamino
group having two to six carbon atoms, (vii) a di (C2_6 alkynyl) amino
group, (viii) an N-C1_6 alkyl-N-C2_6 alkenylamino group, ( ix) an N-C1_6
alkyl-N-C2_6 alkynylamino group and (x) an N-C2_6 alkenyl-N-C2_6
alkynylamino group, (9) an amino group which may be substituted with one or
two groups selected from (i) an alkyl group having one to six carbon atoms,
(ii) an alkenyl group having two to six carbon atoms, (iii) an alkynyl
group having two to six carbon atoms, (iv) an alkylsulfonyl group having
one to six carbon atoms, (v) an alkenylsulfonyl group having two to six
carbon atoms, (vi) an alkynylsulfonyl group 51   having two to six carbon
atoms, (vii) a C1_6 alkylcarbonyl group, (viii) a C2_6 alkenylcarbonyl
group and (ix) a C2_6 alkynylcarbonyl group, ( 10 ) an alkylsutfonyl group
having one to six carbon atoms, (11) an alkenylsulfonyl group having two to
six carbon atoms, ( 12 ) an alkynylsulfonyl group having two to six carbon
atoms, (13) an alkylsulfinyl group having one to six carbon atoms, (14) an
alkenylsulfinyl group having two to six carbon atoms, (15) an
alkynylsulfinyl group having two to six carbon atoms, (16) a formyl group,
(17) a cycloalkyl group having three to eight carbon atoms or cycloalkenyl
group having three to eight carbon atoms, each of which may be substituted
with one or more groups selected from (i) a hydroxyl group, (ii) a halogen
atom, (iii) a nitrite group, (iv) an alkyl group having one to six carbon
atoms, (v) an alkoxy group having one to six carbon atoms, (vi) a C1_6
alkoxy-C1_6 alkyl group and (vii) an aralkyl group, (18) a 5 to 14-membered
non-aromatic heterocyclic group which may be substituted with one or more
groups selected from ( i ) a hydroxyl group, (ii) a halogen atom, (iii) a
nitrite group, (iv) an alkyl group having one to six carbon atoms, (v) an
alkoxy group having one to six carbon atoms, (vi) a C1_6 alkoxy-C1_6 alkyl
group and (vii) an aralkyl group, ( 19 ) an aromatic cyclic hydrocarbon
group having six to fourteen carbon atoms which may be substituted with one
or more groups selected from (i) a hydroxyl group, (ii) a halogen atom, (
iii ) a nitrite group, ( iv) an alkyl group having one to six carbon atoms,
(v) an alkoxy group having one to six carbon atoms, (vi) a C1_6 alkoxy-C1_6
alkyl group and (vii) an 52   aralkyl group, and (20) a 5 to 14-membered
aromatic heterocyclic group which may be substituted with one or more
groups selected from ( i ) a hydroxyl group, ( ii ) a halogen atom, ( iii )
a nitrite group, (iv) an alkyl group having one to six carbon atoms, (v) an
alkoxy group having one to six carbon atoms, (vi) a C1-s alkoxy-C1_6 alkyl
group and (vii) an aralkyl group; and (3) most preferably, one or more
groups selected from a hydroxyl group, a halogen atom (e.g., fluorine atom,
chlorine atom bromine atom or iodine atom) , a cyano group, a nitro group,
an alkyl group having one to six carbon atoms (e . g. , methyl group, ethyl
group, n-propylgroup,iso-propylgroup,n-butylgroup,iso-butylgroup, t-butyl
group, n-pentyl group, i-pentyl group, neopentyl group or n-hexyl group),
an alkenyl group having two to six carbon atoms (e.g., vinyl group, allyl
group, 1-propenyl group or isopropenyl group) , an alkynyl group having two
to six carbon atoms (e.g., ethynyl group, 1-propynylgroup, 2-propynyl
group, butynyl group, pentynyl group or hexynyl group) , an alkoxy group
having one to six carbon atoms ( a . g . , methoxy group, ethoxy group,
n-propoxy group, .iso-propoxy group or n-butoxy group) and an alkenyloxy
group having two to six carbon atoms (e. g. , vinyloxy group, allyloxy
group, 1-propenyloxy group or isopropenyloxy group). 



Preferred embodiments of the compound represented by the formula ( I )
according to the present invention, a salt thereof or a solvate of them are
not specifically limited, of which more preferred embodiments are compounds
wherein R9 is a 6-oxo-1, 6 53   dihydropyridinyl group or a
2-oxo-1,2-dihydropyridinyl group represented by the formula: O NCR $ I (V)
or the formula: O ,R B (v~> i (wherein, R8 represents a group selected from
the above-mentioned substituent group a, and the ring B represents a
nitrogen-containing 6-membered ring which may be substituted with one to
four groups selected from the above-mentioned substituent group a) or a
4-pyridyl group which may have one or two substituents; or salts thereof or
solvates of that. The preferred embodiments of R8 are those mentioned
above. The "salt" used in the present description is a salt formed from the
compound according to the present invention, of which a pharmacologically
acceptable salt is preferred. Preferred examples thereof are a
hydrohalogenic acid salt such as hydrofluoride, hydrochloride, hydrobromide
or hydroiodide; an inorganic acid salt such as sulfate, nitrate,
perchlorate, phosphate, carbonates or hydrogencarbonate; an organic
carboxylicacidsaltsuchasacetate,trifluoroacetate,oxalate, maleate,
tartrate, fumarate or citrate; an organic sulfonic acid salt such as
methanesulfonate, trifluoromethanesulfonate, 54   



ethanesulfonate, benzenesulfonate, toluenesulfonate or camphorsulfonate; an
amino acid salt such as aspartate or glutamate; a quaternary amine salt; an
alkali metal salt such as sodium salt or potassium salt; an alkaline earth
metal salt such as magnesium salt or calcium salt . More preferred examples
of the "pharmacologically acceptable salt" are hydrochloride and oxalate.
The "solvate" used in the present description is a solvate of the compound
according to the present invention or a salt thereof and is not
specifically limited. Preferably, the solvate is a hydrate, a solvate with
an alcohol such as methanol, ethanol, propanol, or isopropanol, a solvate
with an ester such as ethyl acetate, a solvate with an ether such as methyl
ether, ethyl ether or THF (tetrahydrofuran) or a solvate with DMF
(dimethylformamide), of which a hydrate or a solvate with an alcohol such
as methanol or ethanol is more preferred. A solvent for constituting the
solvate is preferably a pharmacologically acceptable solvent. Production
Process Typicalproduction processesforthecompoundsrepresented by the
formula ( I ) according to the present invention will be illustrated below.
The "room temperature" as used hereinafter represents a temperature from
about 0C to about 40C. (Production Process A) 55   0 Ark a~ Aria-COOXa +
R1a-CH3 ~ R~ ~a (A1) (A2) (A3) In the above formulae, Area represents an
aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which
may be substituted or a 5 to 14-membered aromatic heterocyclic group which
may be substituted; Xa represents an alkyl group having one to six carbon
atoms; and Rla represents a 5 to 14-membered aromatic heterocyclic group
having a nitrogen atom at 4-position thereof and which may be substituted (
such as a 4-pyridyl group, a 4-pyrimidinyl group or a 4-pyridazinyl group).
The compound (A3), which is provided as a raw material for the production
of the compound represented by the above formula ( I ) of the present
invention, can be produced through dealcoholization-condensation by
reacting an aromatic carboxylate (A1) witha4-methyl aromatic heterocyclic
compound (A2) represented by the formula of Rla-CH3 in a solvent in the
presence of a base. The base used varies depending on the starting
materials, solvent used, and so on in the production. Preferable bases
include secondary amine metal salts such as lithium
bis(trimethylsilyl)amide and lithium diisopropylamide although not
specifically limited to as far as the reaction is not inhibited. The
solvent used varies depending on, for example, the starting materials and
reagents used. Preferable solvents include ethers such as tetrahydrofuran,
dioxane, 1,2-dimethoxyethane and diethylene glycol, although not 56
particularly limited insofar as the reaction is not inhibited and the
starting materials are dissolved to a certain degree. The reaction
temperature is generally -78 C to room temperature, preferably around 0C. 



(Production Process B) //O Are b~ Arab-CHO + R~b/~Xb -- R~e (B 1) (B2) (B3)
In the above formulae, Arlb and Rlb are the same as or different from each
other and each represents an aromatic hydrocarbon cyclic group having six
to fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromatic heterocyclic group which may be substituted; and Xb represents a
halogen atom, an alkylsulfonyloxy group or an arylsulfonyloxy group. The
compound (B3), which is provided as a raw material for the production of
the compound represented by the above formula ( I ) of the present
invention, can be produced by this Production Process B instead of
Production Process A. That is, the compound (B3) is produced by the
condensation between an aromatic trialkylsilyl cyanohydrin compound
prepared from an aromatic aldehyde (B1) and the compound (B2) represented
by the formula of Rlb-CH2Xb in the presence of a base, followed by reacting
with afluorine compound to cause de(trialkylsilyl)cyanidation. As an agent
for preparing an aromatic trialkylsilyl cyanohydrin from the compound (B1),
a trialkylsilyl cyanide compound such as trimethylsilyl cyanide, is
preferably used. At this time, 57   it is also preferable to use a metal
salt such as zinc ( II ) iodide as a catalyst, allowing the reaction to
proceed quickly. The base used varies depending on the starting materials,
solvent used, and so on. Preferable bases include secondary amine metal
salts such as lithium bis(trimethylsilyl)amide or lithium diisopropylamide
although not specifically limited to as far as the reaction is not
inhibited. The fluorine compound used varies depending on the starting
materials, solvents used, and so on. Preferablefluorine compoundsinclude
hydrofluoricacid and hydrofluoricdeofamine, more preferably
tetrabutylammonium fluoride although not specifically limited to as far as
the reaction is not inhibited. The solvent used varies depending on the
starting materials, reagents, and so on. Preferable examples of the solvent
used, although not specifically limited to as far as the starting materials
are dissolved to a certain degree, include ethers such as tetrahydrofuran,
dioxane, 1,2-dimethoxyethane or diethylene glycol. The reaction temperature
is preferably -78C to room temperature. (Production Process C) O O Ari ~
Are ~~ R~ R~ NMe2 (C 1 ) (C2) In the above formulae, Arl~ and R1~ are the
same as or different from each other and each represents an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to 14-membered aromatic heterocyclic group 58   which
may be substituted. 3-(Dimethylamino)-2-propen-1-one derivative (C2) is a
raw material for the production of the compound (I) of the present
invention. The compound (C2) can be produced by allowing
N,N-dimethylformamide dimethylacetal to act on active methylene of the
compound (C1) produced in Production Process A or B. Most preferable is to
perform this reaction without any solvent. However, a preferable result can
be obtained even though the compound (C1 ) is diluted with a solvent (such
as N,N-dimethylformamide, tetrahydrofuran, dioxane, N-methylpyrrolidone,
benzene or toluene) that dissolves the starting materials to a certain
degree without inhibiting the reaction. The reaction temperature is
generally room temperature to 120C, preferably around 100C. (Production
Process D) NH 



Arid II hi2N~NR2dRsa~ Rid NMe2 (D1) (D2) RsaRzdN N Arid N~R~d (D3) In the
above formulae, Arid and R1d are the same as or different from each other
and each represents an aromatic hydrocarbon cyclic group having six to
fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromatic heterocyclic group which may be substituted;
andRzdandR3darethesameasordifferent from each other and each represents a
hydrogen atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms 59   which may
be substituted, a cycloalkyl group having three to eight carbon atoms which
may be substituted, a cycloalkenyl group having three to eight carbon atoms
which may be substituted, a 5 to 14-membered non-aromatic heterocyclic
group which may be substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromatic heterocyclic group which may besubstituted. The compound (D3) of
the present invention can be produced by allowing a guanidine derivative
(D2) to react with 3-(dimethylamino)-2-propen-1-one derivative (D1)
produced by Production Process C in the presence of a base. The guanidine
derivative (D2) used may form a salt with an acid such as hydrochloric
acid, hydrobromic acid, sulfuric acid or acetic acid. The base used varies
depending on the starting materials, solvent used, and so on. Preferable
examples of the base include an alkali metal carbonate such as potassium
carbonate or sodium carbonate, or an alkali metal alkoxide such as
sodiummethoxide, sodium ethoxide or potassium t-butoxide although not
specifically limited to as far as the reaction is not inhibited. The
solvent used varies depending on the starting materials, reagents, and so
on. Preferable examples of the solvent include N,N-dimethylformamide,
N-methylpyrrolidone, dimethylsulfoxide and ethanol, although not
specifically limited to as far as the reaction is not inhibited and the
starting materials and bases are dissolved to a certain degree. The
reaction temperature is preferably room temperature to 120C, 60   more
preferably around 70C. (Production Process E) O NH R3eR2eN /N Arle 1e~ II
A~ / + R4e-CHO + H2N~NR2eRse~ N w I R1e R1e R4e (E1) (E2) (E3) (E4) 



In the above formulae, Arse, Rie and R9e are the same as or different from
each other and each represents an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromatic heterocyclic group which may be substituted; and RZe and R3e are
the same as or different from each other and each represents a hydrogen
atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, a cycloalkyl group having three to eight carbon atoms which
may be substituted, a cycloalkenyl group having three to eight carbon atoms
which may be substituted, a 5 to 14-membered non-aromatic heterocyclic
group which may be substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromaticheterocyclic group which may besubstituted. The compound (E4) of
the present invention can be produced by allowing an aldehyde (E2) and a
guanidine derivative (E3) to react with the compound (E1) produced by the
above Production Process A or B in the presence of the base, followed by
aromatizing 61   with an oxidant. The guanidine derivative (E3) used may
form a salt with an acid such as hydrochloric acid, hydrobromic acid,
sulfuric acid or acetic acid. The base used varies depending on the
starting materials, solvent used, and so on. Preferably, although not
specifically limited to as far as the reaction is not inhibited, the base
used may be an alkali metal alkoxide such assodium methoxide,sodium
ethoxideorpotassium t-butoxide, or alternatively an alkali metal carbonate
such as potassium carbonate orsodium carbonate. Examplesofoxidant
usedinclude manganese compounds such as active manganese dioxide, quinones
such as2,3-dichloro-5,6-dicyano-1,4-benzoquinone,andsulfur. The solvent
used is not specifically limited to as far as the reaction is not inhibited
and the starting materials and intermediates are dissolved to a certain
degree. Examples of the solvents may include ethanol, methanol,
tetrahydrofuran, dichloromethane, dichloroethane, chloroform,
N,N-dimethylformamide, N-methylpyrrolidone, dimethylsulfoxide, and mixed
solvents thereof. The reaction temperature is preferably 0C to 120C.
(Production Process F) Step F-1 R1f ~N + Ar~f_~HO (Fl) (F2) N~~ NH Ref
H2N~NR2fR3i (F3) (F4) N~~ ~Arlf Ref (F3) RstR2tN N Ar~f Step F-2 N I Ref
NHZ (F5) 62 RstR2tN N Ar~f Rat or O (F6) 



In the above formulae, Arlf and Rlf are the same as or different from each
other and each represents an aromatic hydrocarbon cyclic group having six
to fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromatic heterocyclic group which may be substituted; and R2f and R3f are
the same as or di f ferent from each other and each represents a hydrogen
atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, a cycloalkyl group having three to eight carbon atoms which
may be substituted, a cycloalkenyl group having three to eight carbon atoms
which may be substituted, a 5 to 14-membered non-aromatic heterocyclic
group which may be substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted or a 5 to
14-memberedaromatic heterocyclic group which may besubstituted. The
compound ( F5 ) of the present invention and the compound ( F6 ) , which is
provided as a raw material for the production of the compound ( I ) of the
present invention, can be produced by Steps F-1 and F-2 in Production
Process F. Step F-1: This step is to produce the compound (F3) by
dehydration-condensation between the compound (F1) and the aldehyde
compound (F2) in the presence of a base. Preferable examples of the base
used in the reaction include alkali metal alkoxides such as sodium
methoxide, sodium ethoxide or potassium t-butoxide. Alternatively, alkali
metal carbonates such as 63   potassium carbonate or sodium carbonate may
be used. The reaction is carried out in a solvent which is not specifically
limited to as far as the reaction is not inhibited and the starting
materials and intermediates are dissolved to a certain degree. The solvents
may include ethanol, methanol, tetrahydrofuran, dichloromethane,
chloroform, N,N-dimethylformamide, N-methylpyrrolidone, dimethylsulfoxide,
and mixed solvents thereof . The reaction is carried out at a temperature
of 0 C to 120C. Step F-2: This step is to produce the pyrimidine derivative
(F5) by reacting the compound (F3) obtained in Step F-1 with the guanidine
derivative ( F4 ) in the presence of the base, followed by aromatizing with
an oxidant. The guanidine derivative (F4) used may form a salt with an acid
such as hydrochloric acid, hydrobromic acid, sulfuric acid or acetic acid.
Preferable examples of the base used in the reaction include alkali metal
alkoxides such as sodiummethoxide, sodium ethoxide or potassium t-butoxide.
Alternatively, alkali metal carbonates such as potassium carbonate or
sodium carbonate may be used. Examples of the oxidant used in the reaction
include manganese compounds such as active manganese dioxide, quinones such
as 2,3-dichloro-5,6-dicyanao-1,4-benzoquinone, and sulfur. The reaction is
carried out in a solvent which is not specifically limited to as far as the
reaction is not inhibited and the starting materials and intermediates are
dissolved to a certain degree. The solvents may include ethanol, methanol,
tetrahydrofuran, 64   dichloromethane, chloroform, N,N-dimethylformamide,
N-methylpyrrolidone, dimethylsulfoxide, and mixed solvents thereof. The
reaction temperature is 0C to 120C. Alternatively, in Step F-1, even if the
guanidine derivative ( F4 ) is provided in the reaction mixture from the
beginning of the reaction, followed by the aromatization with the oxidant,
the pyrimidine derivative (5) can be produced without isolating the
compound (F3). Furthermore, in step F-2, the reaction between the compound
( F3 ) and the guanidine derivative ( F4 ) in the presence of a base, the
reaction (under heating) was carried out for a long period of two to seven
days undermoisture conditions, followed by an oxidative reaction, to give
the pyrimidinone derivative (F6). (Production Process G) Ny R~s-Xs ~ ~qr~s
(G1) (G2) In the above formulae, Arlg and Rls are the same as or different
from each other, and each represents an aromatic hydrocarbon cyclic group
having six to fourteen carbon atoms which may be substituted or a 5 to
14-membered aromatic heterocyclic group which may be substituted; and X9
represents a halogen atom, an alkylsulfonyloxy group or an arylsulfonyloxy
group. The present production method is an alternative method for the
synthesis of the compound ( F3 ) in Production Process F described above.
That is, the method includes the step of allowing 



65   cyanomethylphosphonic acid diester to react with the compound (G1) in
the presence of a base and a palladium catalyst, followed by
dephosphorylation-condensation with an aldehyde compound represented by the
formula of Arlg-CHO to produce a compound (G2 ) . The base used in the
reaction is preferably sodium hydride, and the palladium catalyst used is
preferably tetrakis(triphenylphosphine)palladium (0), respectively.
Preferably, the reaction solvents include ethers such as dimethoxyethane,
diethyl ether or tetrahydrofuran. The reaction is carried out at a
temperature of 0C to 120C. (Production Process H) Step H-1 R1h COOXh +
Arch-CHO (H1) COOXh R~h~ + H2N NRZhRah Ark h (H3) (H4) (H2) COOXh Ran Art h
(H3) RshR2hN N Arch Step H-2 N R~ h O (HS) 



In the above formulae, Arlh and Rlh are the same as or different from each
other and each represents an aromatic hydrocarbon cyclic group having six
to fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromatic heterocyclic group which may be substituted; RZh and R3h are the
same as or different from each other and each represents a hydrogen atom,
an alkyl group having one to six carbon atoms which may be substituted, 66
an alkenyl group having two to six carbon atoms which may be substituted,
an alkynyl group having two to six carbon atoms which may be substituted, a
cycloalkyl group having three to eight carbon atoms which may be
substituted, a cycloalkenyl group having three to eight carbon atoms which
may be substituted, a 5 to 14-membered non-aromatic heterocyclic group
which may be substituted, an aromatic hydrocarbon cyclic group having six
to fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromatic heterocyclic group which may be substituted; and Xh represents an
alkyl group having one to six carbon atoms. The present production method
is another synthetic method for the compound (F6) in Production Process F.
Step H-1: This step is to produce the compound (H3) by
dehydration-condensation between the compound (H1) and the compound (H2)
using carboxylic anhydride in the presence of a base . Examples of the base
used in the reaction include amines such as triethylamine, pyrrolidine,
piperidine or diisopropylethylamine. The carboxylic anhydrideispreferably
acetic anhydride. The reaction is carried out at room temperature to 120C.
Step H-2: This step is to produce the pyrimidinone derivative (H5) as a raw
material for the production of the compound represented by the above
formula ( I ) of the present invention, by reacting the compound (H3)
obtained in Step H-1 with the guanidine derivative (H4) in the presence of
a base, followed 67   by aromatization withan oxidant. The guanidine
derivative (H4) to be used may form a salt with an acid such as
hydrochloric acid, hydrobromic acid, sulfuric acid or acetic acid.
Preferable examples of the base to be used in the reaction include alkali
metal alkoxides such as sodiummethoxide, sodium ethoxide or potassium
t-butoxide. Alternatively, an alkali metal carbonate such as potassium
carbonate or sodium carbonate may be used. Examples of the oxidant to be
used in the reaction include manganese compounds such as active manganese
dioxide; quinones such as 2,3-dichloro-5,6-dicyanao-1,4-benzoquinone; and
sulfur. The reaction is carried out in a solvent which does not inhibit the
reaction and which dissolves the starting materials and intermediates to a
certain degree. Examples of the solvents include ethanol, methanol,
tetrahydrofuran, dichloromethane, chloroform, N,N-dimethylformamide,
N-methylpyrrolidone, dimethylsulfoxide, and mixed solvents thereof. The
reaction is performed in temperatures of 0C to 120C. (Production Process I)
RsiRziN N Ar~i R3~Rz~N N Are' Step I-1 N ~ I R~ i R -- Xi (I1) 



(I2) R3iR2iN N Art' Step I-2 N ~ I R~; R4i (I3) In the above formulae, Aril
and Rli are the same as or different from each other and each represents an
aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which
may be 68   substituted or a 5 to 14-membered aromatic heterocyclic group
which may be substituted; R21 and R31 are the same as or different from
each other and each represents a hydrogen atom, an alkyl group having one
to six carbon atoms which may be substituted, an alkenyl group having two
to six carbon atoms which may be substituted, an alkynyl group having two
to six carbon atoms which may be substituted, a cycloalkyl group having
three to eight carbon atoms which may be substituted, a cycloalkenyl group
having three to eight carbon atoms which may be substituted, a 5 to
14-membered non-aromatic heterocyclic group which may be substituted, an
aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which
may be substituted or a 5 to 14-membered aromatic heterocyclic group which
may be substituted; Rqi represents an oxygen atom which may be substituted;
and Xl represents a halogen atom. The compounds (I2) and (I3) of the
present invention can be produced by Production Process I. Step I-1: This
step is to produce a 4-halogenopyrimidine derivative ( I2 ) of the present
invention from the pyrimidinone derivative (I1) obtained in Production
Process F or H by converting the oxo group of the pyrimidinone derivative
(I1) into a halogen atom. The reaction is carried out in the absence of a
solvent or in a suspension with a solvent such as acetonitrile, dioxane or
tetrahydrofuran by allowing a halogenating agent such as phosphorous
oxychloride or, phosphorous oxybromide at a temperature of 70C to 120C. The
reaction can be accelerated 69   by the addition of a tertiary amine such
as dimethylaniline, diisopropylethylamine or tripropylamine; a quaternary
amine salt such as tetraethylammonium chloride; or N,N-dimethylformamide. 



Step I-2 : This step is to produce a 4-alkoxypyrimidine derivative (I3) of
the present invention from the 4-halogenopyrimidine derivative ( I2 )
obtained in Step I-1 described above by allowing an alkali metal alkoxide
to act on the 4-chloropyrimidine derivative to convert the halogen atom at
position 4 thereof into an alkoxy group. The alkali metal alkoxide can be
prepared by allowing a base or an alkali metal to act on an alcohol in a
solvent or in the absence of the solvent. The alkali metal used is
preferably sodium or potassium. The base used in the reaction varies
depending on the starting materials, solvents used, and so on. Preferable
bases include alkali metal hydride such as sodium hydride and so on,
although not specifically limited to as far as the reaction is not
inhibited. Alternatively alkali metal alkoxides such as sodiummethoxide,
sodium ethoxide or potassium t-butoxide may be used. The solvent used
varies depending on the starting materials, reagents, and so on.
Preferably, although not specifically limited to as far as the reaction is
not inhibited and the starting materials and bases are dissolved to a
certain degree, examples of the solvents include N,N-dimethylformamide,
N-methylpyrrolidone, dimethylsulfoxide, alcohols suchas methanol or
ethanol; ethers such as tetrahydrofuran or 1,4-dioxane; and mixed solvents
70   thereof. The reaction temperature is preferably room temperature to
120C. (Production Process J) COOEt O R4i Step J-1 R~~~ ~ R~i ~ Ar~~ Ar~i
(J1) (J2) O R4i NH Step J-2 R3~R2~NYN Ar~i R~i ~ H2N~NR2~R3~ ~ N ~ R~i Ar~i
R4i (J2) (J3) (J4) In the above formulae, Arli and R11 are the same as or
different from each other and each represents an aromatic hydrocarbon
cyclic group having six to fourteen carbon atoms which may be substituted
or a 5 to 14-membered aromatic heterocyclic group which may be substituted;
R21 and R31 are the same as or different from each other and each
represents a hydrogen atom, an alkyl group having one to six carbon atoms
which may be substituted, an alkenyl group having two to six carbon atoms
which may be substituted, an alkynyl group having two to six carbon atoms
which may be substituted, a cycloalkyl group having three to eight carbon
atoms which may be substituted, a cycloalkenyl group having three to eight
carbon atoms which may be substituted, a 5 to 14-membered non-aromatic
heterocyclic group which may be substituted, an aromatic hydrocarbon cyclic
group having six to fourteen carbon atoms which may be substituted or a 5
to 71  



14-membered aromatic heterocyclic group which may be substituted; and Rq~
represents an alkyl group which may be substituted. The compounds (J4) of
the present invention can be produced by Production Process J. Step J-1:
This step is to produce the compound (J2) by allowing a Grignard reagent to
react with the compound ( J1 ) obtained in Step H-1 of the Production
Process H descryibed above. The reaction is carried out in a solvent which
does not inhibit the reaction and dissolves the starting
materialsandintermediates to a certain degree . The solvents may include
ethers such as tetrahydrofuran, diethyl ether or dimethoxyethane. The
reaction temperature is -78C to room temperature. Step J-2 : This step is
to produce the pyrimidine derivative ( J4 ) of the present invention by
reacting the compound (J2) obtained in Step J-1 with the guanidine
derivative ( J3 ) in the presence of a base, followed by aromatization with
an oxidant. The guanidine derivative (J3) to be used may form a salt with
an acid such as hydrochloric acid, hydrobromic acid, sulfuric acid or
acetic acid. Preferable examples of the base to be used in the reaction
include alkali metal alkoxides such as sodium methoxide, sodium ethoxide or
potassium t-butoxide. Alternatively, an alkali metal carbonate such as
potassium carbonate or sodium carbonate may be used. Examples of the
oxidant to be used in the reaction include: manganese compounds such as
active manganese dioxide; quinones such as
2,3-dichloro-5,6-dicyanao-1,9-benzoquinone; and sulfur. The 72   reaction
is carried out in a solvent which does not inhibit the reaction and which
dissolves the starting materials and intermediates to a certain degree.
Examples of the solvents include ethanol, methanol, tetrahydrofuran,
dichloromethane, chloroform, N,N-dimethylformamide, N-methylpyrrolidone,
dimethylsulfoxide, and mixed solvents thereof. The reaction is performed in
the temperature of 0C to 120C. (Production Process K) R3kR2kN N Ar1 k N~ Ak
R4k Xk (K1) RskR2kN N Ark N R4k '~ Ask H O ( 



In the above formulae, Arlk represents an aromatic hydrocarbon cyclic group
having six to fourteen carbon atoms which may be substituted or a 5 to
14-membered aromatic heterocyclic group which may be substituted; R2k and
R3k are the same as or different from each other and each represents a
hydrogen atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, a cycloalkyl group having three to eight carbon atoms which
may be substituted, a cycloalkenyl group having three to eight carbon atoms
which may be substituted, a 5 to 14-membered non-aromatic heterocyclic
group which may be substituted, an aromatic hydrocarbon cyclic group having
six 73   to fourteen carbon atoms which may be substituted or a 5 to
14-membered aromatic heterocyclic group which may be substituted; Rqk
represents a hydrogen atom, a cyano group, an alkyl group having one to six
carbon atoms which may be substituted, an alkenyl group having two to six
carbon atoms which may be substituted, an alkynyl group having two to six
carbon atoms which may be substituted, an aromatic hydrocarbon cyclic group
having six to fourteen carbon atoms which may be substituted, a 5 to
14-membered aromatic heterocyclic group which may be substituted, a
nitrogen atom which may be substituted, an oxygen atom which may be
substituted or a sulfur atom which may be substituted; the ringAk
represents a pyridyl group, a pyrimidinyl group, a pyrazinyl group or a
pyridazinyl group; the ring A'k represents a dihydrooxopyridinyl group, a
dihydrooxopyrimidinyl group, a dihydrooxopyrazinyl group or a
dihydrooxopyridazinyl group; and Xk represents a halogen atom. This step is
to produce the 5-(a-oxo nitrogen-containing heterocyclyl)pyrimidine (K2) of
the present invention by converting halogen atom (X'`) in 5-(a-halogeno
nitrogen-containing heteroaryl)pyrimidine (K1) into 4-methoxybenzyloxy
group while substituting the halogen atom (X'`) of 5-(a-halogeno
nitrogen-containing heteroaryl)pyrimidine (K1) with
4-methoxybenzylalkoxide, followed by treatment with an acid. The
4-methoxybenzylalkoxide is prepared using an alkali metal such as sodium or
potassium or a base such as sodium hydride in the 74   absence of a solvent
or by dilution with a solvent such as N,N-dimethylformamide or
dimethylsulfoxide at a temperature of room temperature to 120C. The acid
used in the reaction may be trifluoroacetic acid, hydrochloric acid, bromic
acid, or the like. The reaction is carried out in the absence of a solvent
or by dilution with a solvent such as dichloromethane, dichloroethane or
tetrahydrofuran at a temperature of room temperature to 150C. (Production
Process L) RsiR2iNYN Ar~~ RsiR2iNYN I Ar~i INS I N~ A~ -~ R4i ,~ An Rai H
ORS O (L 1 ) (L2) In the above formulae, Aril represents an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to 14-membered aromatic heterocyclic group which may be
substituted; R21 and R31 are the same as or different from each other and
each represents a hydrogen atom, an alkyl group having one to six carbon
atoms which may be substituted, an alkenyl group having two to six carbon
atoms which may be substituted, an alkynyl group having two to six carbon
atoms which may be substituted, a cycloalkyl group having three to eight
carbon atoms which may be substituted, a cycloalkenyl group having three to
eight carbon atoms which may be substituted, a 5 to 14-membered
non-aromatic heterocyclic group which may 



75   be substituted, an aromatic hydrocarbon cyclic group having six to
fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromatic heterocyclic group which may be substituted; R91 represents a
hydrogen atom, a cyano group, an alkyl group having one to six carbon atoms
which may be substituted, an alkenyl group having two to six carbon atoms
which may be substituted, an alkynyl group having two to six carbon atoms
which may be substituted, an aromatic hydrocarbon cyclic group having six
to fourteen carbon atoms which may be substituted, a 5 to 14-membered
aromatic heterocyclic group which may be substituted, a nitrogen atom which
may be substituted, an oxygen atom which may be substituted or a sulfur
atom which may be substituted; R51 represents an alkyl group having one to
six carbon atoms which may be substituted; the ring A1 represents a pyridyl
group, a pyrimidinyl group, a pyrazinyl group or a pyridazinyl group; and
the ring A'1 represents a dihydrooxopyridinyl group, a
dihydrooxopyrimidinyl group, a dihydrooxopyrazinyl group or a
dihydroxoopyridazinyl group. This step is to produce the 5-(a-oxo
nitrogen-containing heterocyclyl)pyrimidine (L2) of the present invention
by hydrolyzing the alkyl group of 5-(a-alkoxy nitrogen-containing
heteroaryl)pyrimidine (L1). The reaction is carried out in an aqueous
solution of a mineral acid such as hydrochloric acid, hydrobromic acid or
sulfuric acid, or in a mixed solvent of water with acetic acid or the like
at a temperature of room temperature to 120C. 76   (Production Process M)
R3mR2mN N Arum N~ R4m ~ Am / H O (M1) RsmR2mN N Arum N~ + R5m-Xm ~ m R4m A
R5m / O (M2) 



(M3) In the above formulae, Arlm represents an aromatic hydrocarbon cyclic
group having six to fourteen carbon atoms which may be substituted or a 5
to 14-membered aromatic heterocyclic group which may be substituted; RZ'"
and R3m are the same as or different from each other and each represents a
hydrogen atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, a cycloalkyl group having three to eight carbon atoms which
may be substituted, a cycloalkenyl group having three to eight carbon atoms
which may be substituted, a 5 to 14-membered non-aromatic heterocyclic
group which may be substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromatic heterocyclic group which may be substituted; R9'" represents a
hydrogen atom, a cyano group, an alkyl group having one to six carbon atoms
which may be substituted, an alkenyl group having two to six carbon atoms
which may be substituted, an alkynyl group having two to six carbon atoms
which may be substituted, an aromatic hydrocarbon cyclic group 77   having
six to fourteen carbon atoms which may be substituted, a 5 to 14-membered
aromatic heterocyclic group which may be substituted, a nitrogen atom which
may be substituted, an oxygen atom which may be substituted or a sulfur
atom which may be substituted; R5m represents an alkyl group which may be
substituted, an alkenyl group which may be substituted or an alkynyl group
which may be substituted; and the ring Am represents a dihydrooxopyridinyl
group, a dihydrooxopyrimidinyl group, a dihydrooxopyrazinyl group or a
dihydrooxopyridazinyl group. This step is to produce the compound (M3) of
the present invention by introducing a substituent to the nitrogen atom on
the ring Amof5-(a-oxo nitrogen-containing heterocyclyl)pyrimidine(Ml). The
reaction is carried out through the reaction with a halogenated alkyl
compound or the like in a solvent in the presence of a base. The bases
include sodiummethoxide, sodium ethoxide, potassium t-butoxide, sodium
hydride, sodium hydroxide, potassium hydroxide, sodium bicarbonate, sodium
carbonate and potassium carbonate. The solvents include alcohols such as
methanol or ethanol, ethers such as tetrahydrofuran, dioxane,
dimethoxyethane or diethylene glycol dimethyl ether, N,N-dimethylformamide,
dimethylsulfoxide, N-methylpyrrolidone, and mixed solvents thereof. The
reaction is carried out at a temperature of 0C to 100C. (Production Process
N) 78   X2n X2n An ~ An X~n ORn ~1) ~2) In the above formulae, R represents
an alkyl group having one to six carbon atoms which may be substituted; the
ring A" represents a pyridyl group, a pyrimidinyl group, a pyrazinyl group
or a pyridazinyl group; and Xln and XZ" are the same as or different from
each other and each represents a halogen atom. This step is to produce an
a-alkoxy nitrogen-containing heteroaryl compound (N2) as a raw material for
the production of the compound represented by the formula.(I) of the
present invention by allowing alkali metal alkoxide to react with an
a-halogeno nitrogen-containing heteroaryl compound (N1) in a solvent. The
alkali metal alkoxide is prepared by allowing an alkali metal or base to
react with an alcohol in a solvent or in the absence of the solvent.
Preferably, for example, the alkali metal used is sodium or potassium. The
base used in the reaction varies depending on the starting materials,
solvents used, and so on . Preferable bases include an alkali metal hydride
such as sodium hydride, although not specifically limited to as far as the
reaction is not inhibited. Alternatively, alkali metal alkoxides such as
sodium methoxide, sodium ethoxide or potassium t-butoxide may be used. The
solvent used varies depending on the starting materials, reagents, and so
on. Preferably, although not specifically limited to as far as the 79  



reaction is not inhibited and the starting materials and bases are
dissolved to a certain degree, the solvents include alcohols such as
N,N-dimethylformamide, N-methylpyrrolidone, dimethylsulfoxide, alcoholssuch
asmethanolor ethanol, ethers such as tetrahydrofuran or 1,4-dioxane, and
mixed solvents thereof. The reaction temperature is preferably room
temperature to 120C. (Production Process 0) R6o-Xo ~ R6o-SnYo3 (O 1 ) (02)
In the above formulae, R5 represents an aromatic hydrocarbon cyclic group
having six to fourteen carbon atoms which may be substituted or a 5 to
19-membered aromatic heterocyclic group which may be substituted; X
represents a halogen atom; and Y represents an alkyl group having one to
six carbon atoms. A tin reagent (02) as a raw material for the production
of the compound represented by the above formula (I) of the present
invention can be produced by lithiating,the compound (01) and then allowing
a halogenotrialkyltin to react with the lithiated compound. In the
lithiation reaction, it is preferable to use alkyllithium such as
n-butyllithium, s-butyllithium or t-butyllithium. The halogeno trialkyltin
used variesdepending on the starting materials, solvents used, and so on.
Preferably, tributyltin chloride, trimethyltin chloride, triethyltin
bromide, or the like may be proposed, although not specifically limited to
as far as the reaction is not inhibited. The solvent 80   used in the
reaction varies depending on the starting materials, reagents, and so on.
Preferably, the solvents include ethers such as tetrahydrofuran and diethyl
ether, or hydrocarbons such as hexane and heptane, and mixed solvents
thereof, although not specifically limited to as far as the reaction is not
inhibited and the starting material is dissolved to a certain degree. The
reaction temperature is preferably -100C to room temperature. (Production
Process P) O O Ar~p~ Ar~P - N~CH3 ~CH3 (P 1 ) (P2) In the above formulae,
Arlp represents an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms which may be substituted or a 5 to 14-membered aromatic
heterocyclic group which may be substituted. A
3-(dimethylamino)-2-propen-1-one derivative (P2) as a raw material for the
production of the compound represented by the above formula (I) of the
present invention can be produced by allowing N,N-dimethylformamide
dimethylacetalto react with thecompound(P1). Most preferably, the reaction
is carried out in the absence of a solvent. Alternatively, a preferable
result can be also obtained by dilution with a solvent which dissolves
starting materials to some degree without inhibiting the reaction (e. g.,
N,N-dimethylformamide, tetrahydrofuran, dioxane, N-methylpyrrolidone,
benzene, or toluene). The reaction 81   temperature is generally room
temperature to 120C, preferably around 100C. 



(Production Process Q) NH Ar~q + H2N~NRZqR3q--~. NMez (Q1) (Q2) R3qR2qN N
Ariq N (Q3) In the above formulae, Arlq represents an aromatic hydrocarbon
cyclic group having six to fourteen carbon atoms which may be substituted
or a 5 to 14-membered aromatic heterocyclic group which may be substituted;
andR2qandR39arethesameasordifferent from each other and each represents a
hydrogen atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, a cycloalkyl group having three to eight carbon atoms which
may be substituted, a cycloalkenyl group having three to eight carbon atoms
which may be substituted, a 5 to 14-membered non-aromatic heterocyclic
group which may be substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromatic heterocyclic group which may besubstituted. This step is to
produce a pyrimidine derivative (Q3) as a raw material for the production
of the compound represented by the above formula ( I ) of the present
invention by allowing a guanidine derivative (Q2)to react with
the3-(dimethylamino)-2-propen-1one derivative (Ql ) obtained from
Production Process P described 82   above. The guanidine derivative (Q2)
used may form a salt with an acid such as hydrochloric acid, hydrobromic
acid, sulfuric acid or acetic acid. The base used varies depending on the
starting materials, solvents used, and so on. Preferably, although not
specifically limited to as far as the reaction is not inhibited, the base
is alkali metal carbonate such as potassium carbonate orsodium
carbonate,oralternativelyalkali metal alkoxide such as sodium methoxide,
sodium ethoxide or potassium t-butoxide. The solvent used varies depending
on the starting materials, reagents, and so on. Preferable examples of the
solvent include N,N-dimethylformamide, N-methylpyrrolidone,
dimethylsulfoxide and ethanol although not specifically limited to as far
as the reaction is not inhibited and the starting materials and bases are
dissolved to a certain degree. The reaction temperature is preferably room
temperature to 120C, more preferably around 100C. (Production Process R) O
1r~ Ar \\ + R4r-CHO (R1 ) (R2) NIIH H2N~NR2rR3r 



(R3) R9rR2rN N A~~ r N R4r (R4) In the above formulae, Arlr and R9r are the
same as or different from each other and each represents an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to 19-membered aromatic heterocyclic group which may be
substituted; and R2r and R3r are the same as or different 83   from each
other and each represents a hydrogen atom, an alkyl group having one to six
carbon atoms which may be substituted, an alkenyl group having two to six
carbon atoms which may be substituted, an alkynyl group having two to six
carbon atoms which may be substituted, a cycloalkyl group having three to
eight carbon atoms which may be substituted, a cycloalkenyl group having
three to eight carbon atoms which may be substituted, a 5 to 14-membered
non-aromatic heterocyclic group which may be substituted, an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to 14-membered aromatic heterocyclic group which may
besubstituted. The compound (R4) as a raw material for the production of
the compound represented by the above formula (I) of the present invention
can be produced by allowing the aldehyde (R2) and the guanidine derivative
(R3) to react with the compound (R1) in the presence of a base, followed by
aromatizing with an oxidant. The guanidine derivative (R3) to be used may
form a salt with an acid such as hydrochloric acid, hydrobromic acid,
sulfuric acid or acetic acid. The base used varies depending on the
starting materials, the solvent tobe used, and so on. Preferably, although
not specifically limited to as far as the reaction is not inhibited, the
base to be used may be an alkali metal alkoxide such
assodiummethoxide,sodium ethoxide orpotassiumt-butoxide, or alternatively
an alkali metal carbonate such as potassium carbonate or sodium carbonate.
Examples of the oxidant to be used include: manganese compounds such as
active manganese 89   dioxide; quinones such as
2,3-dichloro-5,6-dicyanao-1,4-benzoquinone; and sulfur. The solvent to be
used is not specifically limited to as far as the reaction is not inhibited
and the starting materials and intermediates are dissolved to a certain
degree. Examples of the solvents include ethanol, methanol,
tetrahydrofuran, dichloromethane, dichloroethane, chloroform,
N,N-dimethylformamide, N-methylpyrrolidone, dimethylsulfoxide, and mixed
solvents thereof. The reaction temperature is preferably 0C to 120C.
(Production Process S) RssR2sN N Arks RssR2sN N Arks R3sR2sN N Arks Ste S-1
N I Xs Step S-2 N I 1s P ~R R4s ~ R4s ~ R4s (S1) (S2) (S3) In the above
formulae, Arls and R15 are the same as or different from each other and
each represents an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms which may be substituted or a 5 to 14-membered aromatic
heterocyclic group which may be substituted; RZS and R3S are the same as or
different from each other and each represents a hydrogen atom, an alkyl
group having one to six carbon atoms which may be substituted, an alkenyl
group having two to six carbon atoms which may be substituted, an alkynyl
group having two to six carbon atoms which may be substituted, a cycloalkyl
group having three to eight carbon atoms which may be substituted, a
cycloalkenyl group 



85   having three to eight carbon atoms which may be substituted, a 5 to
19-membered non-aromatic heterocyclic group which may be substituted, an
aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which
may be substituted or a 5 to 14-membered aromatic heterocyclic group which
may be substituted; R9S represents a hydrogen atom, an aromatic hydrocarbon
cyclic group having six to fourteen carbon atoms which may be substituted
or a 5 to 14-membered aromatic heterocyclic group which may be substituted;
and XS represents a halogen atom. The compound (S3) of the present
invention can be produced by Production Process S. Step S-1: This step is
to produce a 5-halogenopyrimidine derivative (S2) by halogenation at
5-position of the pyrimidine ring of the pyrimidine derivative (S1)
obtained by Production Process Q or R described above using a halogenating
agent in a solvent. The halogenating agent used is preferably
N-bromosuccinimide, bromine, or the like. The solvent used varies depending
on the starting materials, reagents, and so on. Preferably, although not
specifically limited to as far as the reaction is not inhibited and the
starting materials are dissolved to a certain degree, the solvents include
alcohols such as methanol or ethanol; ethers such as tetrahydrofuran,
dioxane, dimethoxyethane or diethyleneglycol dimethylether;
N,N-dimethylformamide; and N-methylpyrrolidinone. The reaction temperature
is generally -20C to room temperature. Step S-2: This step is to produce
the pyrimidine derivative (S3) 86   of the present invention by allowing a
tin reagent or the like, such as the compound (02) obtained in Production
Process 0, to react with the 5-halogenopyrimidine derivative (S2) obtained
in the production step S-1 in a solvent in the presence of a palladium
catalyst. The palladium catalyst used varies depending on the starting
materials, solvents used, and so on. Preferably, although not specifically
limited to as far as the reaction is not inhibited, the palladium catalysts
include dichlorobis(triphenylphosphine)palladium (II),palladium (II)
acetate, tetrakis(triphenylphosphine)palladium (0), and
tris(dibenzylideneacetone)dipalladium (0). The solvent used varies
depending on the starting materials, reagents, and so on. Preferably,
although not specifically limited to as far as the reaction is not
inhibited and the starting materials are dissolved to a certain degree, the
solvents include alcohols such as methanol or ethanol; ethers such as
tetrahydrofuran, dioxane, dimethoxyethane or diethyleneglycol
dimethylether; toluene; xylene; N,N-dimethylformamide; and
N-methylpyrrolidinone. The reaction temperature is generally room
temperature to 150C, preferably around 100C. (Production Process T) RstR2tN
N Art N~ t Rat A H O (T1 ) RatRztN N Art N~ --~ At Rat Rst ~ O (T2) 87 



In the above formulae, Arlt represents an aromatic hydrocarbon cyclic group
having six to fourteen carbon atoms which may be substituted or a 5 to
14-membered aromatic heterocyclic group which may be substituted; R2t and
R3t are the same as or different from each other and each represents a
hydrogen atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, a cycloalkyl group having three to eight carbon atoms which
may be substituted, a cycloalkenyl group having three to eight carbon atoms
which may be substituted, a 5 to 14-membered non-aromatic heterocyclic
group which may be substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted, a 5 to 14-membered
aromatic heterocyclic group which may besubstituted, an acyl group having
one to six carbon atoms which may be substituted or an alkylsulfonyl group
having one to six carbon atoms which may be substituted; R9t represents a
hydrogen atom, a halogen atom, a cyano group, an alkyl group having one to
six carbon atoms which may be substituted, an alkenyl group having two to
six carbon atoms which may be substituted, an alkynyl group having two to
six carbon atoms which may be substituted, an aromatic hydrocarbon cyclic
group having six to fourteen carbon atoms which may be substituted, a 5 to
14-membered aromatic heterocyclic group which may be substituted, a
nitrogen atom which may be substituted, an oxygen atom which may be
substituted 88   or a sulfur atom which may be substituted; R5t represents
an alkenyl group having two to six carbon atoms which may be substituted,
an aromatic hydrocarbon cyclic group having six to fourteen carbon atoms or
a 5 to 14-membered aromatic heterocyclic group which may be substituted;
and the ring At represents a dihydrooxopyridinyl group, a
dihydrooxopyrimidinyl group, a dihydrooxopyrazinyl group or a
dihydrooxopyridazinyl group. The compound (T2) of the present invention can
be produced by the reaction between the compound (T1) and a boron reagent
in a solvent in the presence of a base and a copper catalyst. The base used
in the reaction varies depending on the starting materials, solvent used,
and so on in the production. Preferably, although not specifically limited
to as far as the reaction is not inhibited, the bases include
tertiaryaminessuch aspyridine,diisopropylethylamine or triethylamine. The
copper catalyst used varies depending on the starting materials, solvent
used, and so on in the production. Preferably, although not specifically
limited to as far as the reaction is not inhibited, the copper catalysts
include divalent copper compounds such as copper acetate, copper bromide or
copper sulfate, and copper acetate is more preferred. The solvent used
varies depending on the starting materials, reagents, and so on in the
production. Preferably, although not specifically limited to as far as the
reaction is not inhibited and the starting materials are dissolved to a
certain degree, the solvents include N,N-dimethylformamide,
tetrahydrofuran, 89   ethylacetate, and dichloromethane dioxane. The
reaction temperature is preferably room temperature to 120C. (Production
Process U) R3uR2uN N Ar~u N~ R4u (U1) R3uR2uN N Ar~u N~ 



R4u 2 (U ) In the above formulae, Arl represents an aromatic hydrocarbon
cyclic group having six to fourteen carbon atoms which may be substituted
or a 5 to 14-membered aromatic heterocyclic group which may be substituted;
R2 and R3" are the same as or different from each other and each represents
a hydrogen atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl having two to six carbon atoms group which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, a cycloalkyl group having three to eight carbon atoms which
may be substituted, a cycloalkenyl group having three to eight carbon atoms
which may be substituted, a 5 to 14-membered non-aromatic heterocyclic
group which may be substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted, a 5 to 14-membered
aromatic heterocyclic group which may besubstituted, an acyl group having
one to six carbon atoms which may be substituted or an alkylsulfonyl group
having one to six carbon atoms which may be substituted; Rq" represents a
hydrogen atom, a cyano group, an alkyl group having one to six carbon atoms
90   which may be substituted, an alkenyl group having two to six carbon
atoms which may be substituted, an alkynyl group having two to six carbon
atoms which may be substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted, a 5 to 14-membered
aromatic heterocyclic group which may be substituted, a nitrogen atom which
may be substituted or an oxygen atom which may be substituted; R5
represents a nitrogen atom which may be substituted, an oxygen atom which
may be substituted or a sulfur atom which may be substituted; the ring A
represents a pyridyl group, a pyrimidinyl group, a pyrazinyl group or a
pyridazinyl group; and X represents a halogen atom, an alkylsulfonyloxy
group or an arylsulfonyloxy group. The compound (U2) of the present
invention can be produced by the reaction between the compound (U1) and a
nucleophilic reagent in a solvent or in the absence of the solvent. The
nucleophilic reagent used in the reaction is primary or secondary amine or
alkali metal alkoxide. The alkali metal alkoxide is prepared by allowing an
alkali metal or base to react with alcohol in a solvent or in the absence
of the solvent. Preferably, an alkali metal used in the preparation of the
alkali metal alkoxide is sodium or potassium. The base used in the
preparation of the alkali metal alkoxide varies depending on the starting
materials, solvents used, and so on in the production. Preferably, although
not specifically limited to as far as the reaction is not inhibited, the
base is an alkali metal hydride such as sodium hydride, or 91
alternatively alkali metal alkoxide such as sodium methoxide, sodium
ethoxide or potassium t-butoxide. The solvent used varies depending on the
starting materials, reagents, and so on. Preferably, although not
specifically limited to as far as the reaction is not inhibited and the
starting materials and reagents are dissolved to a certain degree, the
solvents include N,N-dimethylformamide, N-methylpyrrolidone,
dimethylsulfoxide, alcoholssuch asmethanolor ethanol, ethers such as
tetrahydrofuran, 1,2-dimethoxyethane or 1,9-dioxane, water, and a mixed
solvent thereof. The reaction temperature is preferably room temperature to
200C. (Production Process V) R3vR2vN N N~ R4v Bv COOR5v (V1) RsvR2vN N Arw
---~ N w 



R4v Av Bv COOH (V2) In the above formulae, Arl represents an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to 19-membered aromatic heterocyclic group which may be
substituted; RZv and R3v are the same as or different from each other and
each represents a hydrogen atom, an alkyl group having one to six carbon
atoms which may be substituted, an alkenyl group having two to six carbon
atoms which may be substituted, an alkynyl group having two to six carbon
atoms which may be substituted, a cycloalkyl group having three to 92
eight carbon atoms which may be substituted, a cycloalkenyl group having
three to eight carbon atoms which may be substituted, a 5 to 14-membered
non-aromatic heterocyclic group which may be substituted, an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted, a 5 to 14-membered aromatic heterocyclic group which may
besubstituted, an acyl group having one to six carbon atoms which may be
substituted or an alkylsulfonyl group having one to six carbon atoms which
may be substituted; Rq represents a hydrogen atom, a halogen atom, a cyano
group, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms which may be substituted, a 5 to 14-membered aromatic
heterocyclic group which may be substituted, a nitrogen atom which may be
substituted, an oxygen atom which may be substituted or a sulfur atom which
may be substituted; R5 represents an alkyl group having one to six carbon
atoms; the ring A represents a pyridyl group, a pyrimidynyl group, a
pyrazinyl group, a pyridazinyl group, a dihydrooxopyridinyl group, a
dihydrooxopyrimidinyl group, a dihydrooxopyrazinyl group or a
dihydrooxopyridazinyl groups and B" represents an alkyl group having one to
six carbon atoms which may be substituted, an alkenyl group having two to
six carbon atoms which may be substituted, an alkynyl group having two to
six carbon atoms which may be 93   substituted, a cycloalkyl group having
three to eight carbon atoms which may be substituted, a cycloalkenyl group
having three to eight carbon atoms which may be substituted, a 5 to
14-membered non-aromatic heterocyclic group which may be substituted, an
aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which
may be substituted or a 5 to 19-membered aromatic heterocyclic group which
may be substituted. The compound (V2) of the present invention can be
produced by allowing a base to react with the compound (V1) in a solvent.
The base used in the reaction varies depending on the starting materials,
solvent used, and so on. Preferably, although not specifically limited to
as far as the reaction is not inhibited, the base is alkali metal hydroxide
such as sodium hydroxide or potassium hydroxide . The solvent used varies
depending on the starting materials, reagents, and so on. Preferably,
although not specifically limited to as far as the reaction is not
inhibited and the starting materials are dissolved to a certain degree, the
solvents include methanol, tetrahydrofuran, dichloromethane,
1,2-dimethoxyethane, 1,4-dioxane, water, and mixed solvents thereof. The
reaction temperature is preferably 0C to 120C. (Production Process W)
RswRzwN N Ar~w N R4w ~ Aw X (W1) R3wR2wN N Ar~w N~ R4 H'~ A~w 



/0 (W2) 94   In the above formulae, ArlW represents an aromatic hydrocarbon
cyclic group having six to fourteen carbon atoms which may be substituted
or a 5 to 14-membered aromatic heterocyclic group which may be substituted;
R2W and R3w are the same as or different from each other and each
represents a hydrogen atom, an alkyl group having one to six carbon atoms
which may be substituted, an alkenyl group having two to six carbon atoms
which may be substituted, an alkynyl group having two to six carbon atoms
which may be substituted, a cycloalkyl group having three to eight carbon
atoms which may be substituted, a cycloalkenyl group having three to eight
carbon atoms which may be substituted, a 5 to 14-membered non-aromatic
heterocyclic group which may be substituted, an aromatic hydrocarbon cyclic
group having six to fourteen carbon atoms which may be substituted or a 5
to 14-membered aromatic heterocyclic group which may be substituted; R9w
represents a hydrogen atom, a halogen atom, a cyano group, an alkyl group
having one to six carbon atoms which may be substituted, an alkenyl group
having two to six carbon atoms which may be substituted, an alkynyl group
having two to six carbon atoms which may be substituted, an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted, a 5 to 14-membered aromatic heterocyclic group which may be
substituted, a nitrogen atom which may be substituted, an oxygen atom which
may be substituted or a sulfur atom which may be substituted; the ring Aw
represents a pyridyl group, a pyrimidinyl group, a pyrazinyl group or a 95
pyridazinyl group; the ring A~w represents a dihydrooxopyridinyl group, a
dihydrooxopyrimidinyl group, a dihydrooxopyrazinyl group or a
dihydrooxopyridazinyl group; and Xw represents a halogen atom. The compound
(W2) of the present invention can be produced, for example, by this
Production Process W. That is, the compound (W2 ) can be produced by
hydrolyzing the compound (W1 ) as a starting material under acidic
conditions . The acid used varies depending on the starting materials,
reagents, solvent, and so on used. Preferably, although not specifically
limited to as far as the reaction is not inhibited, the acid is
hydrochloric acid, hydrobromic acid, sulfuric acid, or the like. This
reaction is preferably carried out in water, or alternatively carried out
in a mixed solvent of water with acetic acid or alcohols such as ethanol,
for instance. Furthermore, the reaction temperature is generally room
temperature to about 120C, preferably 80C to 100C. (Production Process X)
R3xR2xN N Ar'~x N~ R4x Bx COOH (X1) R3xR2xN N Ar~x N ~ Ax R4x Bx 



CONR9xR~x (X2) In the above formulae, Arlx represents an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to 14-membered aromatic heterocyclic group which may be
substituted; RZ" and R3x are the same as or different 96   from each other
and each represents a hydrogen atom, an alkyl group having one to six
carbon atoms which may be substituted, an alkenyl group having two to six
carbon atoms which may be substituted, an alkynyl group having two to six
carbon atoms which may be substituted, a cycloalkyl group having three to
eight carbon atoms which may be substituted, a cycloalkenyl group having
three to eight carbon atoms which may be substituted, a 5 to 14-membered
non-aromatic heterocyclic group which may be substituted, an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted, a 5 to 14-membered aromatic heterocyclic group which may
besubstituted, an acyl group having one to six carbon atoms which may be
substituted or an alkylsulfonyl group having one to six carbon atoms which
may be substituted; R9" represents a hydrogen atom, a halogen atom, a cyano
group, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms which may be substituted, a 5 to 14-membered aromatic
heterocyclic group which may be substituted, a nitrogen atom which may be
substituted, an oxygen atom which may be substituted or a sulfur atom which
may be substituted; R9" and R1o" are the same as or different from each
other and each represents a hydrogen atom, an alkyl group having one to six
carbon atoms which may be substituted, an alkenyl group having two to six
carbon atoms 97   which may be substituted, an alkynyl group having two to
six carbon atoms which may be substituted, a cycloalkyl group having three
to eight carbon atoms which may be substituted, a cycloalkenyl group having
three to eight carbon atoms which may be substituted, a 5 to 14-membered
non-aromatic heterocyclic group which may be substituted, an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to 14-membered aromatic heterocyclic group which may be
substituted; the ring A" represents a pyridyl group, a pyrimidinyl group, a
pyrazinyl group, a pyridazinyl group, a dihydrooxopyridinyl group, a
dihydrooxopyrimidinyl group, a dihydrooxopyrazinylgroup or a
dihydrooxopyridazinylgroup;and B" represents an alkyl group having one to
six carbon atoms which may be substituted, an alkenyl group having two to
six carbon atoms which may be substituted, an alkynyl group having two to
six carbon atoms which may be substituted, a cycloalkyl group having three
to eight carbon atoms which may be substituted, a cycloalkenyl group having
three to eight carbon atoms which may be substituted, a 5 to 14-membered
non-aromatic heterocyclic group which may be substituted, an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to 14-membered aromatic heterocyclic group which may be
substituted. The compound (X2) of the present invention can be produced by
dehydration-condensation of a carboxylic acid derivative (X1) with amine in
the presence of a condensing agent in a solvent. The condensing agent used
is preferably 98   3-(3'-dimethylaminopropyl)-1-ethylcarbodiimide. The
reaction can be accelerated by the addition of 1-hydroxybenzotriazole or
the like. Furthermore, when the amine to be condensed with the carboxylic
acid forms a salt with hydrogen chloride or the like, an appropriate amount
of tertiary amine such as triethylamine is added. Preferable examples of
the solvent used include ethers such as tetrahydrofuran, dioxane,
1,2-dimethoxyethane or diethylene glycol, N,N-dimethylformamide and
1-methylpyrrolidinone. The reaction temperature is generally 0C to 50C,
preferably around room temperature. (Production Process Y) O Step Y-1
Rw'~OH Rw ORzv 



(Y 1 ) (Y2) O Step Y-2 .~ .S R~y~OH + Xy'o`R3y ~ Rw O ~~R3y (Y2) (Y3) (Y4)
In the above formulae, Rlv represents an aromatic hydrocarbon cyclic group
having six to fourteen carbon atoms which may be substituted or a 5 to
14-membered aromatic heterocyclic group which may be substituted; Rzv
represents a hydrogen atom or an alkyl group having one to six carbon
atoms; R3Y represents an alkyl group having one to six carbon atoms which
may be substituted, an aromatic hydrocarbon cyclic group having six to
fourteen carbon atoms which may be substituted or a 5 to 14-membered 99
aromatic heterocyclic group which may be substituted; and XY represents a
halogen atom. The compound (Y4) as a raw material for the production of the
compound represented by the formula (I) of the present invention can be
produced by this Production Process Y. Step Y-1: This step is to produce
the compound (Y2) by allowing a reducing agent to react with the compound
(Y1) in a solvent to convert the ester or carboxyl group of the compound
(Y1) into a hydroxymethyl group. The reducing agent used is preferably
sodium tetrahydroborate, lithium aluminum hydride, a borane-tetrahydrofuran
complex, or the like. The solvent used varies depending on the starting
materials, reagents, and so on. Preferably, although not specifically
limited to insofar as the reaction is not inhibited and the starting
materials are dissolved to a certain degree, the solvents include alcohols
such as ethanol and ethers such as diethyl ether, tetrahydrofuran, and
1,4-dioxane. The reaction temperature is preferably -20C to room
temperature. Step Y-2: This step is to produce the sulfonic acid ester
derivative (Y4) by allowing the compound (Y2) to react with the sulfonyl
halide derivative (Y3) in a solvent in the presence of a base. The base
used in the reaction is preferably tertiary amine such as triethylamine. ,
The solvent used varies depending on the starting materials, reagents, and
so on. Preferably, although not specifically limited to insofar as the
reaction is not inhibited and the starting materials are dissolved to 100
a certain degree, the solvents include dichloromethane, dichloroethane,
diethyl ether, tetrahydrofuran, and 1,4-dioxane. The reaction temperature
is preferably -20C to room temperature. (Production Process Z) 



RszRzzN N Ar~z N~ Raz ~ Az Xz (Z1) RszR2zN N Ar~z N~ z R4z ~ A CN (Z2) In
the above formulae, Arlz represents an aromatic hydrocarbon cyclic group
having six to fourteen carbon atoms which may be substituted or a 5 to
14-membered aromatic heterocyclic group which may be substituted; RZZ and
R3Z are the same as or different from each other and each represents a
hydrogen atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, a cycloalkyl group having three to eight carbon atoms which
may be substituted, a cycloalkenyl group having three to eight carbon atoms
which may be substituted, a 5 to 14-membered non-aromatic heterocyclic
group which may be substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted, a 5 to 14-membered
aromatic heterocyclic group which may besubstituted, an acyl group having
one to six carbon atoms which may be 101   substituted or an alkylsulfonyl
group having one to six carbon atoms which may be substituted; R9Z
represents a hydrogen atom, a cyano group, an alkyl group having one to six
carbon atoms which may be substituted, an alkenyl group having two to six
carbon atoms which may be substituted, an alkynyl group having two to six
carbon atoms which may be substituted, an aromatic hydrocarbon cyclic group
having six to fourteen carbon atoms which may be substituted, a 5 to
14-membered aromatic heterocyclic group which may be substituted, a
nitrogen atom which may be substituted, an oxygen atom which may be
substituted or a sulfur atom which may be substituted; the ring AZ
represents a pyridyl group, a pyrimidinyl group, a pyrazinyl group or a
pyridazinyl group; and XZ represents a halogen atom. The compound (Z2) of
the present invention can be produced by the reaction of the compound ( Z1
) and al kali metal cyanide in a solvent . The alkali metal cyanide used in
the reaction is preferably sodium cyanide or potassium cyanide. Thesolvent
used variesdepending on the starting materials, regents, and so on.
Preferably, although not specifically limited to insofar as the reaction is
not inhibited and the starting materials are dissolved to a certain degree,
the solvents include dimethylsulfoxide, N,N-dimethylformamide and
N-methylpyrrolidone. The reaction temperature is preferably 100C to 200C.
Typical examples of the production processes for the compounds (I)
according to the present invention have been illustrated above. The
material compounds used in the 102  



production of the compounds of the present invention may form salts and/or
solvates and are not specifically limited, as long as they do not adversely
affect the reaction. When the compounds (I) according to the present
invention are obtained as free compounds, they can be converted into
possible salts of the above-mentioned compounds (I) according to a
conventional procedure. Various isomers such as geometrical isomers,
opticalisomersbased onan asymmetric carbon,rotationalisomers,
stereoisomers, and tautomers obtained as the compounds (I) according to the
present invention can be purified and isolated according to a conventional
separation means. Such separation means include, for example,
recrystallization, diastereomeric salt method, enzymatic resolution, and a
variety of chromatography such as thin layer chromatography, column
chromatography or gas chromatography. The compounds represented by the
formula ( I ) according to the present invention, salts thereof or solvates
of them can be formulated into pharmaceutical preparations as intact or as
a mixture with, for example, aknownpharmacologicallyacceptable carrier
according to a conventional procedure. Preferred dosage forms are tablets,
powders, subtle granules, granules, coated tablets, capsules, syrups,
troches, inhalants, suppositories, injections, ointments, ophthalmic
ointments, eye drops, nasal drops, ear drops, cataplasms, and lotions . In
the formulation, generally used fillers, binders, disintegrators,
lubricants, coloring agents, and flavoring 103   agents, as well as
stabilizers, emulsifiers, absorbefacients, surfactants, pHadjusting agents,
antiseptics, and antioxidants according to necessity can be used. They can
be formulated accordingto aconventionalprocedure using componentsgenerally
used as raw materials for pharmaceutical preparations. Examples of such
components include (1) animal and vegetable oils such as soybean oil, beef
tallow and synthetic glycerides; (2) hydrocarbons such as liquid paraffins,
squalane and solid paraffins; (3) ester oils such as octyldodecyl myristate
and isopropyl myristate; (9) higher alcohols such as cetostearyl alcohol
and behenyl alcohol; (5) silicone resins; (6) silicone oils; (7 )
surfactants such as polyoxyethylene fatty acid esters, sorbitan fatty acid
esters, glycerin fatty acid esters, polyoxyethylene sorbitan fatty acid
esters, polyoxyethylene hydrogenated castor oils and
polyoxyethylene-polyoxypropylene block copolymers; (8) water-soluble
polymers such as hydroxyethyl cellulose, poly(acrylic acids, carboxyvinyl
polymers, polyethylene glycol, polyvinylpyrrolidone and methylcellulose;
(9) lower alcohols such as ethanol and isopropanol; (10) polyhydric
alcohols such as glycerol, propylene glycol, dipropylene glycol and
sorbitol; (11) sugars such as glucose and sucrose; (12) inorganic powders
such as silicic anhydride, magnesium aluminium silicate and aluminium
silicate; and (13) purified water. 1) The fillers include, for example,
lactose, corn starch, sucrose, glucose, mannitol, sorbitol, crystalline
cellulose and silicon dioxide; 2) the 104   bindersinclude,for
example,polyvinylalcohol,polyvinylether, methylcellulose, ethylcellulose,
gum arabic, gum tragacanth,
gelatin,shellac,hydroxypropylcellulose,hydroxypropylmethyl cellulose,
polyvinylpyrrolidone, polypropylene glycol-polyoxyethylene block polymers,
meglumine, calcium citrate, dextrin and pectin; 3) the disintegrators
include, for example, starch, agar, gelatin powder, crystalline cellulose,
calcium carbonate, sodium hydrogencarbonate, calcium citrate, dextrin,
pectin and carboxymethylcellulose calcium; 4) the lubricants include, for
example, magnesium stearate, talc, polyethylene glycol, silica, and
hardened vegetable oils; 5) the coloring agents can be any coloring agents
which are approved to add to pharmaceutical preparations; 6) the flavoring
agents include, for example, cocoa powder, menthol, aromatic powder
(empasm),peppermint oil,camphol(borneol)and cinnamon powder; and 7 ) the
antioxidants can be any antioxidants which are approved to add to
pharmaceutical preparations, such as ascorbic acid and a-tocopherol. 1 )
The oral preparation is produced by mixing the compound according to the
present invention or a salt thereof with a filler, and if necessary, a
binder, disintegrator, lubricant, coloring agent, flavoring agent, and
other components, and formulating the mixture according to a conventional
procedure into, for example, a powder, subtle granules, granules, tablet,
coated tablet or capsules. 2) The tablets and granules can be appropriately
coated with, for example, sugar or gelatin 105  



according to necessity. 3) The liquid formulations such as syrups,
injection preparations or eye drops can be prepared according to a
conventional procedure by adding a pH adjusting agent, solubilizer, and
isotonizing agent, and if necessary, a solubilizing agent, stabilizer,
buffer, suspending agent, antioxidant, and othercomponents.
Theliquidformulationscan also be formed into freeze-dried products. The
injections can be administered intravenously, subcutaneously and/or
intramuscularly. Preferred examples of the suspending agents are
methylcellulose, polysorbate 80, hydroxyethyl cellulose, gum arabic,
powderedtragacanth, carboxymethylcellulosesodium and polyoxyethylene
sorbitan monolaurate; preferred examples ofthesolubilizersare
polyoxyethylene hydrogenated caster oil, polysorbate 80, nicotinamide and
polyoxyethylene sorbitan monolaurate; preferred examples of the stabilizers
are sodium sulfite, sodium metasulfite and ether; preferred examples of the
preservatives are methyl p-hydroxybenzoate, ethyl
p-hydroxybenzoate,sorbicacid,phenol, cresoland chlorocresol. 4) The
external preparations can be produced according to a conventional procedure
not specifically limited. Base materials for use herein can be any raw
materials generally used in, for example, pharmaceutical preparations,
quasi drugs and cosmetics. Such raw materials include, for example, animal
and vegetable oils, mineral oils, ester oils, waxes, higher alcohols, fatty
acids, silicone oils, surfactants, phospholipids, alcohols, polyhydric
alcohols, water-soluble polymers, clay 106   minerals, and purified water.
Where necessary, any of pH adjusting agents, antioxidants, chelating
agents, antiseptics and antimolds, coloring agents, flavors, and others can
be added. In addition, componentshaving differentiation-inducingaction,
blood-flow accelerators, bactericides, anti-inflammatory agents, cell
activators, vitamins, amino acids, humectants, keratolytic agents, and
other components can be added according to necessity. The dose of the
pharmaceutical preparation according to the present invention varies
depending on the degree of symptom, age, sex, body weight, administration
mode, type of the salt, difference in sensibility to the drug, concrete
type of the disease and other factors. Generally, the pharmaceutical
preparation may be administered to an adult in one to several divided doses
at a daily dose of about 30 ~.g to about 10 g, preferably 100 ~g to 5 g,
and more preferably 100 ~g to 100 mg for oral administration, or about 30
~.g to about 1 g, preferably 100 ~g to 500 mg, and more preferably 100 ~g
to 30 mg for injection administration. The present invention can provide a
novel pyrimidine compound. The compounds according to the present
invention, salts thereof or solvates of them have an excellent antagonism
against an adenosine receptor (adenosine Al, A2A, A2B or A3 receptor) and
are specificallyexcellent as an antagonist against the adenosine Az
receptors, specifically against the adenosine A2A and/or A2B receptor. They
are useful as an agent for treating 107   or preventing a disease to which
the adenosine receptor (adenosine Al, A2A, AZBOrA3receptor)
relatesandadiseaseagainst which an antagonist of the receptor is
efficacious. They are useful as an agent for treating, preventing or
improving various constipations (functional constipation, irritable bowel
syndrome, constipation accompanying irritable bowel syndrome, organic
constipation, constipation accompanying enteroparalytic ileus, constipation
accompanying congenital digestive tract dysfunction,
constipationaccompanyingileus), as an agent for treating, preventing or
improving diabetes mellitus, diabetic complications, diabetic retinopathy,
obesity or asthma, and are also useful as, for example, a hypoglycemic
agent, agentfor ameliorating glucoseintolerance, insulin sensitizer,
antihypertensive drug, diuretic agent, antidepressant, agent for treating
osteoporosis, agent for treating Parkinson's disease, agent for treating
Alzheimer's disease, agent for treating an inflammatory bowel disease or
agent for treating Crohn's disease. Examples The following Reference
Examples, Examples and Test 



Examples are illustrative, and the compounds of the present invention are
under no circumstances restricted by the following examples. Those skilled
in the art can modify not only the following Examples but also the claims
according to the present description in various ways to exploit to the full
of the present l08   invention, and such modifications and variations are
also included within the scope of the appended claims relating to the
present description. Reference Example 1: Ethyl
(E)-3-(3-fluorophenyl)-2-(4-pyridyl)-2-propenoate E F A solution of ethyl
9-pyridylacetate (25.0 g, 0.151 mol) and 3-fluorobenzaldehyde (20.7 g,
0.167 mol) in a mixture of acetic anhydride (100 mL) and triethylamine (20
mL) was heated under reflux for 5. 5 hours. After standing to cool, the
reaction mixture was concentrated. The residue was diluted with ethyl
acetate and a saturated aqueous sodium hydrogencarbonate solution, and the
aqueous layer was extracted with ethyl acetate . The combined organic
layers were washed with a saturated aqueous sodium hydrogencarbonate
solution twice and brine, dried over anhydrous sodium sulfate and then
concentrated. The residue wassubjected tosilicagelcolumn
chromatography(eluent;hexane, hexane:ethyl acetate=9:1) , to give the title
compound (25.5 g, 620) as a red-orange oil. 1H NMR (400 MHz, CDC13) 8 ppm;
1.28 (3H, t, J = 7.2 Hz), 9.27 (2H, q, J= 7 . 2 Hz ) , 6. 70-6. 75 ( 1H, m)
, 6. 80-6. 84 ( 1H, m) , 6. 91-6. 97 (1H, m) , 7. 12-7 . 18 (1H, m) , 7 .
16 (2H, dd, J = 1 . 6, 9 . 4 Hz) , 7. 85 (1H, s), 8.62 (2H, dd, J = 1.6,
4.4 Hz). 109    Reference Example 2: Ethyl
(E)-3-(2-furyl)-2(4-pyridyl)-2-propenoate O 



Et0 O ,NJ The title compound was synthesized in a similar manner to
Reference Example 1 using 2-furaldehyde. 1H NMR (400 MHz, CDC13) b ppm;
1.20 (3H, t, J = 7.2 Hz), 4.18 (2H, q, J = 7.2 Hz), 6.51 (1H, d, J = 3.6
Hz), 6.54 (1H, dd, J = 1. 6, 3. 6 Hz) , 7.29 (2H, dd, J = 1. 6, 4.4 Hz) ,
7. 66 (1H, s) , 7 . 69 ( 1H, d, J = 1. 6 Hz ) , 8 . 62 ( 2H, dd, J = 1 . 6,
9 . 4 Hz ) . Reference Example 3:
(E)-4-(2-Furyl)-3-(9-pyridyl)-3buten-2-one O O ,NJ Under a nitrogen
atmosphere, a 3.0M solution of methylmagnesium bromide in diethyl ether
(3.7 ml, 11.1 mmol) was added dropwise over 5 minutes to a 1M solution of
lithium bis(trimethylsilyl)amide in tetrahydrofuran (22 ml, 22 mmol) at
-50C (dry ice-acetone bath), followed by stirring as it was for 1 hour.
Then, a solution of ethyl (E)-3-(2-furyl)-2(4-pyridyl)-2-propenoate (2.4 g,
9.87 mmol) in tetrahydrofuran ( 20 ml ) was added dropwise thereinto over 5
minutes . The reaction 110   mixture was stirred for 30 minutes while
elevating to room temperature, and then the reaction was terminated by
adding hydrochloric acid. After diluting with a saturated aqueous ammonium
chloride solution, the mixture was extracted with ethyl acetate. The
organic layer was washed with brine, dried over anhydrous magnesium sulfate
and concentrated. The residue was subjected tosilica gelcolumn
chromatography (elution solvent; hexane: ethyl acetate=1:1 to 4:1), to give
the title compound (0.52g, 23%). 1H NMR (400 MHz, CDC13) 8 ppm; 2.36 (3H,
s), 6.07 (1H, d, J = 3.2 Hz) , 6.34 (1H, dd, J = 1. 6, 3.2 Hz) , 7. 16 (2H,
dd, J = 1. 8, 4.4 Hz), 7.38 (1H, d, J = 1.6 Hz), 7.55 (1H, s), 8.70 (2H,
dd, J = 1.8, 4.4 Hz). Reference Example 4:
(E)-3-(3-Fluorophenyl)-2(4-pyridyl)-2-propenenitrile N~ F N Sodium ( 3 . 0
g, l30 mmol ) was dissolved in ethanol ( 150 mL) , 



4-pyridylacetonitrile hydrochloride (10 g, 65 mmol) was added thereto, and
then the mixture was stirred at room temperature. After 10 minutes,
3-fluorobenzaldehyde ( 8 g, 65 mmol ) was added thereto, followed by
stirring as it was for 30 minutes. The resulting precipitates were
collected by filtration and washed with a small portion of water, to give
the title compound (8.2 g, 56%) as a colorless solid. 111   1H NMR (400
MHz, DMSO-d6) b ppm; 7.90-7.46 (1H, m), 7.61-7.68 (1H, m) , 7.75 (2H, dd, J
= 1. 6, 9 . 9 Hz) , 7. 77-7. 86 (2H, m) , 8. 37 (1H, s), 8.73 (2H, dd, J =
1.6, 4.4 Hz). Reference Example 5: 1-(2-Furyl)-2-(4-pyridyl)-1-ethanone O O
,NJ To a solution of 4-picoline (4.6 g, 49.4 mmol) and ethyl
2-furancarboxylate (7.7 g, 54.9 mmol) in tetrahydrofuran (90 ml) was
dropwise added lithium bis(trimethylsilyl)amide (100 ml, 100 mmol) over 1
hour at 0C under an atmosphere of nitrogen gas, followed by stirring as it
was for 2 hours . Hexane ( 140 ml ) was added to the reaction mixture, and
the resulting crystals were collected by filtration. The resulting crystals
were dissolved in ethyl acetate and a saturated aqueous ammonium chloride
solution . The organic layer was washed with a saturated aqueous ammonium
chloride solution twice and brine, dried over anhydrous sodium sulfate and
concentrated. Hexane was added to the residue, and the resulting
precipitates were collected by filtration and washed with hexane, to give
the title compound (6.5 g, 70 %) as a pale yellow solid. 1H NMR (400 MHz,
DMSO-d6) 8 ppm~ 4.26 (2H, s), 6.77 (1H, dd, J = 2. 0, 3. 6 Hz) , 7. 31 (2H,
dd, J = 1. 6, 4. 4 Hz) , 7. 65 (1H, dd, J = 0.8, 3.6 Hz), 8.05 (1H, dd, J =
0.8, 2.0 Hz) ( 8.51 (2H, dd, J = 1. 6, 4.4 Hz) . 112   Reference Example 6:
3-(Dimethylamino)-1-(2-furyl)-2(4-pyridyl)-2-propen-1-one O ~N ~ ~ o~ ,NJ 



N,N-Dimethylformamide dimethyl acetal (5 ml) was added to 1- ( 2-furyl )
-2- ( 4-pyridyl ) -1-ethanone ( 2 . 0 g, 10 . 7 mmol ) and the mixture was
stirred at 100C for 2 hours. After cooling as it was, the reaction mixture
was diluted with ethyl acetate and a saturated aqueous ammonium chloride
solution. The aqueous layer was extracted with ethyl acetate (x6). The
combined organic layers were dried over anhydrous sodium sulfate and then
concentrated, to give the title compound (2 . 5 g, 97 % ) as a reddish
brown oil. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 2.80 (6H, br s) , 6. 53 (1H,
br) , 6.60 (1H, br), 7.10 (2H, d, J = 4.0 Hz), 7.65 (1H, br), 7.75 (1H, s),
8.44 (2H, d, J = 4.0 Hz). Reference Example 7: (6-Chloro-3-pyridyl)methanol
off CI N To a solution of ethyl 6-chloronicotinate (25.8 g, 0.139 mol ) in
ethanol was added sodium borohydride ( 10 . 5 g, 0 . 278 mol ) , followed
by stirring under an atmosphere of nitrogen gas at room temperature. After
41 hours, the reaction mixture was concentrated and then the residue was
diluted with a saturated 113   aqueous ammonium chloride solution and ethyl
acetate. The organic layer was washed with a saturated aqueous ammonium
chloride solution, dried over anhydrous sodium sulfate and concentrated.
The residue was subjected to silica gel column chromatography (elution
solvent; hexane, hexane: ethyl acetate=4:1, 2:1, and 3:2), to give the
title compound (11.7 g, 580) as a pale yellow solid. 1H NMR (400 MHz,
DMSO-d6) b ppm~ 4. 54 (2H, d, J = 5. 6 Hz) , 5. 43 (1H, t, J = 5.6 Hz),
7.48 (1H, d, J = 8.4 Hz), 7.80 (1H, dd, J = 2.9, 8.4 Hz), 8.35 (1H, d, J =
2.4 Hz). Reference Example 8: (6-Chloro-3-pyridyl)methyl methanesulfonate O
O.O~ CI N To a solution of ( 6-chloro-3-pyridyl ) methanol ( 9 . 5 g, 31. 3
mmol ) and triethylamine ( 13 . 2 ml, 94 . 7 mmol ) in dichloromethane (90
ml) was dropwise added methanesulfonyl chloride (3.6 ml, 46.5 mmol) over 45
minutes at -9C to 4C under an atmosphere of nitrogen gas, followed by
stirring as it was. After 1 hour, the reaction mixture was elevated to room
temperature. The reaction mixture was washed with an aqueous saturated
sodium bicarbonate solution and a saturated aqueous ammonium chloride
solution, dried overanhydroussodiumsulfate and concentrated, to give the
title compound (6.19 g, 88%) as a pale brown solid. 1H NMR (400 MHz,
DMSO-d6) S ppm~ 3.30 (3H, s), 5.34 (2H, s), 



114   7. 61 (1H, dd, J = 0. 6, 8.0 Hz) , 7. 97 (1H, dd, J = 2.9, 8.0 Hz) ,
8.53 (1H, dd, J = 0.6, 2.4 Hz). Reference Example 9:
2-(6-Chloro-3-pyridyl)-1-(2-furyl)-1ethanone y CI N To a mixture of
2-furaldehyde (7.9 g, 82.2 mmol) and zinc (II) iodide (110 mg, 0.345 mmol)
was dropwise added trimethylsilyl cyanide (11.0 ml, 82.5 mmol) over 10
minutes at 0C under an atmosphere of nitrogen gas, followed by stirring as
it was. After 30 minutes, the reaction mixture was diluted with
tetrahydrofuran (200 ml) and then cooled to -78C. A 1.0M solution of
lithium bis(trimethylsilyl)amide in tetrahydrofuran (86 ml, 86 mmol) was
added dropwise thereto over 1 hour and then a solution of
(6-chloro-3-pyridyl)methyl methanesulfonate (18.1 g, 81.7 mmol) in
tetrahydrofuran (50 ml) was added dropwise over 1. 5 hours thereto,
followed by stirring while gradually elevatedto roomtemperature.
After12.5hours, a 1.0M solution of tetrabutylammonium fluoride in
tetrahydrofuran (86 ml, 86 mmol) was added thereto, followed by stirring as
it was . After further 30 minutes, the reaction mixture was diluted with a
saturated aqueous ammonium chloride solution and ethyl acetate. The
resulting organic layer was washed with a saturated aqueous ammonium
chloride solution twice, dried over anhydrous sodium sulfate and
concentrated. The 115   residue was subjected to silica gel column
chromatography (elution solvent; hexane, hexane: ethyl acetate=10:1, 4:1,
3:1, and 2:1) and then suspended in hexane. Subsequently, the resulting
precipitates were collected by filtration, to give the title compound (11.9
g, 540) as a pale brown solid. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 9.31 (2H,
s), 6.78 (1H, dd, J = 1.8, 3.4 Hz), 7.50 (1H, d, J = 8.4 Hz), 7.64 (1H, d,
J = 3.4 Hz), 7.77 (1H, dd, J = 2.4, 8.4 Hz), 8.06 (1H, d, J = 1.8 Hz), 8.33
(1H, d, J = 2.4 Hz). Reference Example 10:
2-(6-Chloro-3-pyridyl)-3(dimethylamino)-1-(2-furyl)-2-propen-1-one ~N 



y~ 1.~ _0 CI N The title compound was synthesized in a similar manner to
Reference Example 6 using 2-(6-chloro-3-pyridyl)-1-(2-furyl)-1-ethanone. 1H
NMR (400 MHz, DMSO-d6) b ppm; 2.79 (6H, br s), 6.55 (1H, dd, J = 2.0, 3.4
Hz), 6.62 (1H, d, J = 3.4 Hz), 7.45 (1H, d, J = 8.0 Hz), 7.59 (1H, dd, J =
2.4, 8.0 Hz), 7.77 (2H, d, J = 2.0 Hz) , 8. 14 (1H, d, J = 2. 4 Hz) .
Reference Example 11:
(E)-3-(3-Fluorophenyl)-2(6-methoxy-3-pyridyl)-2-propenenitrile 116   F OMe
To a suspension of sodium hydride (8.8 g, 0.220 mol) in 1,2-dimethoxyethane
(300 ml) was added diethyl cyanomethylphosphonate (19.7 g, 0.122 mol)
little by little at room temperature under an atmosphere of nitrogen gas.
After stirring for 15 minutes, 5-bromo-2-methoxypyridine (20.0 g, 0.106
mol) and tetrakis(triphenylphosphine)palladium (0) (2.0 g, 1.73 mmol) were
successively added thereto, followed by heating to 90C and stirring for 6
hours. The reaction mixture was cooled as it was and further ice-cooled.
3-Fluorobenzaldehyde (13.7 g, 0.110 mol) was added dropwise thereto over 1
. 5 hours at 1 to 4C under an atmosphere of nitrogen gas, followed by
stirring further for 2. 5 hours while gradually elevating to room
temperature. The reaction mixture wasdiluted with a saturated aqueous
ammonium chloride solution and ethyl acetate, and then the aqueous layer
was extracted with ethyl acetate. The combined organic layers were washed
with a saturated aqueous ammonium chloride solution twice, dried over
anhydrous sodium sulfate and then concentrated. The residue was suspended
in methanol, and then the resulting solid was collected by filtration and
washed with diethyl ether and hexane, to give the title compound (7.80 g,
29%) as a colorless solid. 1H NMR (400 MHz, DMSO-d6) ~ ppm; 3.92 (3H, s),
7.00 (1H, d, J 117    = 8. 8 Hz) , 7. 34-7. 90 (1H, m) , 7. 57-7. 64 (1H,
m) , 7. 69-7.78 (2H, m), 8.03 (1H, s), 8.11 (1H, dd, J = 2.6, 8.8 Hz), 8.53
(1H, d, J = 2.6 Hz). 



Reference Example 12:
2-Amino-6(3-fluorophenyl)-5-(4-pyridyl)-3,4-dihydro-9-pyrimidinone HZN Y N
W HIN O I N (Method 1) Sodium (3.2 g, 139 mmol) was dissolved in ethanol
(200 ml) , and then 4-pyridylacetonitrile (10.0 g, 64.7 mmol),
3-fluorobenzaldehyde (7.3 ml, 68.8 mmol) and guanidine hydrochloride (7.0g,
73.3mmo1) were successively added thereto, followed by heating under reflux
for 2 days. The insoluble matters were filtered off and the filtrate was
concentrated. The residue was subjected to silica gel column chromatography
(elution solvent; dichloromethane, dichloromethane:methanol= 20: l, 10:1,
5: 1) , to give a 5, 6-dihydro product (13. 6 g) of the title compound as a
crude product. Sulfur (26.4 g, 82.3 mmol as S) was added to the product,
followed by heating at 185C for 2.5 hours. After cooling as it was, the
reaction mixture was suspended in.methanol, and the insoluble matters were
filtered off and washed with 2N hydrochloride. Methanol in the filtrate was
concentrated and the residue was washed with ethyl acetate twice. The
aqueous layer was adjusted to pH 11 with 118   a 5N aqueous sodium
hydroxide solution, washed with ethyl acetate twice andthen neutralized
with2N hydrochloride. The resulting crystals were collected by filtration,
and washed with water and ethyl acetate, to give the title compound (6.2 g,
39%) as a colorless solid. Furthermore, in this method, the title compound
was also obtained by isolating (E) -3- (3-fluorophenyl)
2-(4-pyridyl)-2-propenenitrile and then subjecting it to a cyclization
reaction with guanidine in a similar manner to Reference Example 4. (Method
2) Sodium ( 3 . 4 g, 147 mmol ) was dissolved in ethanol ( 500 ml ) , and
then ethyl (E)-3-(3-fluorophenyl)-2-(4-pyridyl)-2propenoate (33 g, 121
mmol) and guanidine hydrochloride (13.9 g, 146 mmol) were added thereto,
followed by heating under reflux for 13 hours. After cooling as it was, the
solvent was removed. Tetrahydrofuran ( 500 ml ) was added to the residue,
the insoluble matters were filtered off, and the filtrate was concentrated.
To a solution of the residue in tetrahydrofuran (1500 ml)-methanol (100 ml)
was added active manganese dioxide (250 g) , followed by heating under
reflux. After 2 hours, additional active manganese dioxide (100 g) was
added thereto, followed by heating under reflux further for 1 hour and 15
minutes. After cooling as it was, the manganese dioxide was filtered off
through Celite and washed with tetrahydrofuran and methanol. The collected
filtrate was concentrated and acetonitrile was added to the residue. The
resulting precipitates were collected by 119   filtration, to give the
title compound (15 g, 44%) as a yellow powder. 



1H NMR (400 MHz, DMSO-d6) S ppm; 6.86 (2H, br s), 6.96 (1H, d, J = 7.6 Hz),
7.00-7.07 (3H, m), 7.00-7.15 (1H, m), 7.20-7.28 (1H, m) , 8.34 (2H, d, J =
3.2 Hz) ; MS m/e (ESI) 283 (MH+) . Reference Example 13:
2-Amino-6-(2-furyl)-5(4-pirydyl)-3,4-dihydro-4-pyrimidinone H2N ~N ~ O N O
I N The title compound was synthesized in a similar manner to Method 1 of
Reference Example 12 using 2-furaldehyde. 1H NMR (400 MHz, DMSO-d6) 8 ppm;
6. 48 (1H, dd, J = 1. 6, 3. 6 Hz) , 6.54 (1H, dd, J = 0.8, 3.6 Hz), 6.91
(2H, br s), 7.21 (2H, dd, J = 1. 6, 4. 6 Hz) , 7. 54 (1H, dd, J = 0. 8, 1.
6 Hz) , 8. 52 (2H, dd, J = 1. 6, 4 . 6 Hz) ; MS m/e (ESI) 255 (MH+) .
Reference Example 14: 3-(Dimethylamino)-1-(2-furyl)-2propen-1-one O ~N \ i
O / A mixture of 2-acetylfuran (25.0 g, 0.227 mmol) and
N,N-dimethylformamide dimethylacetal (40 ml) was stirred at 100 C for 9
hours . After cooling as it was, the reaction mixture was concentrated. To
the residue were added diethyl ether and hexane. The resulting solid was
collected by filtration and washed with hexane, to give the title compound
(36.5 g, 970) 120   as a brown solid. 1H NMR (400 MHz, DMSO-d6) ~ ppm; 2.88
(3H, br s), 3.l4 (3H, br s), 5.65 (1H, d, J = 12.6 Hz), 6.60 (1H, dd, J =
2.0, 3.9 Hz), 7. 10 (1H, dd, J = 0. 8, 3.4 Hz) , 7. 68 (1H, d, J = 12. 6
Hz) , 7. 79 (1H, dd, J = 0.8, 2.0 Hz). Reference Example 15:
4-(2-Furyl)-2-pyrimidinylamine HzN N N 



A suspension of 3-(dimethylamino)-1-(2-furyl)-2 propen-1-one (5.0 g, 30.3
mmol), guanidine hydrochloride (5.8 g, 60.7 mmol) and potassium carbonate
(8.4 g, 60.9 mmol) in N,N-dimethylformamide (50 ml) was stirred at l00C for
21 hours. After cooling as it was, the reaction mixture was diluted with
ice water (250 ml). The resulting solid was collected by filtration and
washed with water, to give the title compound (9.19 g, 86%) as a pale brown
solid. 1H NMR ( 400 MHz, DMSO-d6) 8 ppm; 6 . 66 ( 2H, br s ) , 6. 68 ( 1H,
dd, J = 2.0, 3.2 Hz), 6.88 (1H, d, J = 5.2 Hz), 7.17 (1H, dd, J = 0.8, 3.2
Hz), 7.88 (1H, dd, J = 0.8, 2.0 Hz), 8.28 (1H, d, J - 5.2 Hz); MS m/e (ESI)
162 (MH+). Reference Example 16: 5-bromo-4-(2-furyl)-2pyrimidinylamine H2N
iN ~ O I N ~ gr 121   To a solution of 4- (2-furyl) -2-pyrimidinylamine (4
. 10 g, 25.4 mmol) in N,N-dimethylformamide (40 ml) was added
N-bromosuccinimide (4.53 g, 25.5 mmol) at 2C, followed by stirring as it
was. After 6 hours, the reaction mixture was diluted with an aqueous
saturated sodium bicarbonate solution (240 ml). The mixture was ice-cooled,
and then the crystals were collected by filtration and washed with water,
to give the title compound (5.10 g, 84%) as a pale brown solid. 1H NMR (
400 MHz, DMSO-d6) b ppm; 6. 73 ( 1H, dd, J = 1 . 6, 3 . 6 Hz ) , 6.96 (2H,
br s), 7.50 (1H, dd, J = 0.8, 3.6 Hz), 7.97 (1H, dd, J = 0.8, 1.6 Hz), 8.41
(1H, s). Reference Example 17: 2-(Benzyloxy)-5-bromopyridine Bra p To a
solution of benzyl alcohol (11.4g, 0.105 mol) in N, N-dimethylformamide
(250 ml) was added 70% oily sodium hydride (4.2 g, 0.123 mol) at 0C,
followed by stirring as it was for 1 . 5 hours . Then, 2, 5-dibromopyridine
(25 g, 0. 106mo1 ) was added thereto, followed by stirring at 70C for 2
hours. After cooling as it was, the reaction mixture was diluted with a
saturated aqueous ammonium chloride solution and extracted with ethyl
acetate . The resulting organic layer was washed with a saturated aqueous
ammonium chloride solution twice, dried over anhydrous magnesium sulfate
and concentrated, to give a crude product of the title compound (29.5 g) as
a pale yellow liquid. 



122   1H NMR (400 MHz, DMSO-d6) Sppm; 5.33 (2H, S) , 6. 90 (1H, d, J = 9.0
Hz), 7.30-7.41 (3H, m), 7.41-7.46 (2H, m), 7.92 (1H, dd, J = 2.8, 9.0 Hz),
8.30 (1H, d, J = 2.8 Hz). Reference Example 18:
2-(Benzyloxy)-5(1,1,1-tributylstanyl)pyridine wSn` To a suspension of the
above crude product (29.5 g) of 2-(benzyloxy)-5-bromopyridine in diethyl
ether (300 ml) was dropwise added a 2.66 M solution of n-butyl lithium in
hexane (40 ml, 0.106 mol) over 30 minutes at -76C to -72C under an
atmosphere ofnitrogen gas. Subsequently,tetrahydrofuran(170 ml ) was added
dropwise thereto, followed by stirring as it was . After 1.5 hours, a
solution of tributyltin chloride (35 g, 0.114 mol ) in tetrahydrofuran ( 50
ml ) was added dropwise thereto over 1.5 hours. Then, the reaction mixture
was stirred as it was while gradually elevating to room temperature. After
6 hours, the reaction mixture was diluted with a saturated aqueous ammonium
chloride solution and ethyl acetate. The resulting organic layer was washed
with a saturated aqueous ammonium chloride solution twice, dried over
anhydrous sodium sulfate and concentrated. The residue was subj ected to
silica gel column chromatography (elution solvent; hexane, hexane: ethyl
acetate=20:1), to give the title compound (47.0 g, 990) as a 123
colorless oil. 1H NMR (400 MHz, DMSO-d6) 8ppm; 0. 85 (9H, t, J= 7. 6 Hz) ,
0. 97-1. 15 (6H, m), 1.29 (6H, sex, J = 7.6 Hz), 1.46-1.55 (6H, m), 5.33
(2H, s), 6.85-6.90 (1H, m), 7.29-7.41 (3H, m), 7.41-7.47 (2H, m), 7.66-7.78
(1H, m), 8.08-8.15 (1H, m). Reference Example 19:
2-(2-Fluoro-4-pyridyl)-1-(2-furyl)-1ethanone O O F I N The title compound
was synthesized in a similar manner to 



Reference Example 5 using 2-fluoro-4-methylpyridine. 1H NMR (400 MHz,
DMSO-d6) b ppm; 4.36 (2H, s) , 6.76 (1H, dd, J = 1.6, 3.6 Hz), 7.11 (1H,
br), 7.24-7.29 (1H, m), 7.63 (1H, dd, J = 0.4, 3. 6 Hz) , 8. 05 (1H, dd, J
= 0.8, 1. 6 Hz) , 8. 17 (1H, d, J = 4.8 Hz). Reference Example 20:
2-(2-Bromo-4-pyridyl)-1-(2-furyl)-1ethanone B The title compound was
synthesized in a similar manner to Reference Example 5 using
2-bromo-9-methylpyridine. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 4.31 (2H, s),
6.77 (1H, dd, 124    J = 1. 5, 3. 6 Hz) , 7.36 (1H, dd, J = 1. 6, 5. 2 Hz)
, 7. 60 (1H, dd, J = 0. 4, 1. 6 Hz) , 7. 62 (1H, dd, J = 0. 8, 3. 6 Hz) ,
8.05 (1H, dd, J = 0.8, 1.6 Hz), 8.32 (1H, dd, J = 0.4, 5.2 Hz). Reference
Example 21: 9,6-Di(2-furyl)-2-pyrimidinamine H2N N w ~ O The title compound
was synthesized in a similar manner to Example 12 using 2-acetylfuran
instead of 1-(2-furyl)-2-(4-pyridyl)-1-ethanone. 1H NMR (400 MHz, DMSO-d6)
8 ppm; 6. 69 (2H, dd, J = 1. 6, 3. 6 Hz) , 6.76 (2H, br s), 7.21 (1H, s),
7.21 (2H, dd, J = 0.8, 3.6 Hz), 7.90 (2H, dd, J = 0.8, 1.6 Hz). Reference
Example 22: 5-Bromo-4,6-di(2-furyl)-2pyrimidinamine H2N N 



N ~ Br ~ O The title compound was synthesized in a similar manner to
Reference Example 16 using 4,6-di(2-furyl)-2-pyrimidinamine. 1H NMR (400
MHz, DMSO-d6) 8 ppm; 6.72 (2H, dd, J = 1. 6, 3.6 Hz) , 7.01 (2H, br s),
7.47 (2H, dd, J = 0.8, 3.6 Hz), 7.95 (2H, dd, J = 0.8, 1.6 Hz).
ReferenceExample23 (alternative synthetic method of Reference 125   Example
9): 2-(6-Chloro-3-pyridyl)-1-(2-furyl)-1-ethanone m~ ~ _o CI N The title
compound was obtained in a similar manner to Reference Example 9 using
2-chloro-5-(chloromethyl)pyridine instead of (6-chloro-3-pyridyl)methyl
methanesulfonate. Reference Example 24:
2-(6-Chloro-3-pyridyl)-1-(2-thienyl)-1-ethanone CI N The title compound was
obtained in a similar manner to Reference Example 9 using
2-thiophenealdehyde. 1H NMR (900 MHz, DMSO-d6) 8 ppm; 4.46 (2H, s), 7.31
(1H, dd, J = 4.0, 4.8 Hz), 7.50 (1H, d, J = 8.2 Hz), 7.78 (1H, dd, J = 2.4,
8.2 Hz), 8.07 (1H, dd, J = 1.2, 4.8 Hz), 8.16 (1H, dd, J - 1.2, 4.0 Hz),
8.35 (1H, d, J = 2.4 Hz). 



Reference Example 25:
2-(6-Chloro-3-pyridyl)-3(dimethylamino)-1-(2-thienyl)-2-propen-1-one ~N ii
CI NJ The title compound was obtained in a similar manner to Reference
Example 6 using 2-(6-chloro-3-pyridyl)-1-(2-thienyl)-1-ethanone. 126   1H
NMR (400 MHz, DMSO-d6) b ppm; 2.79 (6H, br s), 7.06 (1H, dd, J = 3.8, 5.0
Hz), 7.13 (1H, dd, J = 1.0, 3.8 Hz), 7.47 (1H, d, J = 8.0 Hz), 7.62 (1H,
dd, J = 2.4, 8.0 Hz), 7.69 (1H, s), 7.73 (1H, dd, J = 1.0, 5.0 Hz), 8.16
(1H, d, J = 2.4 Hz). Reference Example 26:
2-(6-Chloro-3-pyridyl)-1-phenyl-1ethanone CI N The title compound was
obtained in a similar manner to Reference Example 9 using benzaldehyde. 1H
NMR (900 MHz, DMSO-d6) 8 ppm; 9.54 (2H, s), 7.50 (1H, d, J - 8 . 0 Hz) , 7
. 55-7 . 61 (2H, m) , 7. 66-7 . 72 ( 1H, m) , 7. 76 ( 1H, dd, J = 2.4, 8.0
Hz), 8.04-8.09 (2H, m), 8.32 (1H, d, J = 2.9 Hz). Reference Example 27:
2-(6-chloro-3-pyridyl)-3(dimethylamino)-1-phenyl-2-propen-1-one N i CI N
The title compound was obtained in a similar manner to Reference Example 6
using 2-(6-chloro-3-pyridyl)-1-phenyl-1-ethanone. 1H NMR (900 MHz, DMSO-d6)
8 ppm; 2.73 (6H, br s), 7.29 (1H, s), 7.36-7.45 (6H, m), 7.60 (1H, dd, J =
2.2, 8.0 Hz), 8.14 (1H, d, J = 2.2 Hz) . Reference Example 28:
2-(6-Chloro-3-pyridyl)-1 



127   (3-fluorophenyl)-1-ethanone y w CI NJ O The title compound was
obtained in a similar manner to Reference Example 9 using benzaldehyde. 1H
NMR (400 MHz, DMSO-d6) b ppm; 4.55 (2H, s), 7.51 (1H, d, J - 8.2 Hz),
7.52-7.59 (1H, m), 7.6l-7.68 (1H, m), 7.60 (1H, dd, J = 2.4, 8.2 Hz),
7.82-7.87 (1H, m), 7.90-7.95 (1H, m), 8.31 (1H, d, J = 2.9 Hz) . Reference
Example 29:
2-(6-Chloro-3-pyridyl)-3(dimethylamino)-1-(3-fluorophenyl)-2-propen-1-one N
w CI N The title compound was obtained in a similar manner to Reference
Example 6 using 2-(6-chloro-3-pyridyl)-1-(3-fluorophenyl)-1-ethanone. 1H
NMR (400 MHz, DMSO-d6) b ppm; 2.74 (6H, br s) , 7.17-7.29 (3H, m) , 7.31
(1H, s) , 7.39-7. 47 (2H, m) , 7. 61 (1H, dd, J = 2.2, 8.0 Hz) , 8. 15 (1H,
d, J = 2.2 Hz) . Example 1:
4-Chloro-6-(3-fluorophenyl)-5-(4-pyridyl)-2pyrimidinylamine 128   



H2N\/N \ TN's CI I N A suspension of
2-amino-6-(3-fluorophenyl)-5(4-pyridyl)-3,4-dihydro-4-pyrimidinone (1.0 g,
3.54 mmol) in phosphorus oxychloride (15m1) was stirred at 100C for
30minutes under an atmosphere of nitrogen gas . After cooling as it was,
the reaction mixture was concentrated and the residue was dissolved in
ethyl acetate and 2N sodium hydroxide. The organic layer was washed with an
aqueous saturated sodium bicarbonate solution twice and brine, dried over
anhydrous sodium sulfate and concentrated. To the residue was added diethyl
ether, and the resulting precipitates were collected by filtration and
washed with diethyl ether, to give the title compound ( 513 mg, 48%) as a
colorless solid. 1H NMR (400 MHz, DMSO-d6) 8 ppm: 7. 00-7. 03 (1H, m) , 7.
05--7. 10 (1H, m), 7.12-7.18 (1H, m), 7.24-7.31 (1H, m), 7.25 (2H, dd, J =
1. 6, 4. 4 Hz) , 8.51 (2H, dd, J = 1. 6, 4.4 Hz) ; MS m/e (ESI) 301 (MH+) .
Example 2: 4-Chloro-6-(2-furyl)-5-(4-pyridyl)-2pyrimidinylamine HzN ~N ~ O
N~ \ CI ~N The title compound was synthesized in a similar manner to 129
Example 1 using 2-amino-6-(2-furyl)-5-(4-pyridyl)-3,4-dihydro-4-pyrimidinon
e. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 6.27 (1H, d, J = 3.6 Hz), 6.48 (1H, dd,
J = 2. 0, 3. 6 Hz) , 7. 34 (2H, dd, J = 1. 6, 4 . 4 Hz) , 7. 35 (2H, br s),
7.67 (1H, dd, J = 0.8, 2.0 Hz), 8.66 (2H, dd, J = 1.6, 4.4 Hz); MS m/e
(ESI) 273 (MH+). Example 3:
9-(3-Fluorophenyl)-6-methoxy-5-(4-pyridyl)-2pyrimidinylamine H2NYN ~ I F
INS OMe ~N After sodium (20 mg, 0. 870 mmol) was dissolved in methanol 



(3 ml), 4-chloro-6-(3-fluorophenyl)-5-(4-pyridyl)-2pyrimidinylamine (50 mg,
0.166 mmol) was added thereto and the mixture was stirred under an
atmosphere of nitrogen gas at 60 to 65C for 30 minutes. After cooling as it
was, the reaction mixture was diluted with ethyl acetate. Then, the mixture
was washed with an aqueous ammonium chloride solution thrice and brine,
dried over anhydrous sodium sulfate and concentrated. To the residue was
added diethyl ether, and the resulting precipitates were collected by f
filtration and washed with diethyl ether, to give the title compound (16
mg, 32%) as a colorless solid. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 3.83 (3H,
s), 6.90-7.16 (7H, 130   m), 7.22-7.29 (1H, m), 8.40 (2H, d, J = 4.8 Hz);
MS m/e (ESI) 297 (MH+) . Example 4:
4-Ethoxy-6-(3-fluorophenyl)-5-(4-pyridyl)-2 pyrimidinylamine H2N ~N v ~F N~
OEt ~N The title compound was synthesized in a similar manner to Example 3
using ethanol. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 1.23 (3H, t, J = 7.2 Hz) (
4.33 (2H, q, J = 7.2 Hz) , 6. 92 (2H, br s) , 6. 94-7. 16 (5H, m) ,
7.22-7.29 (1H, m) , 8.39 (2H, d, J = 6.0 Hz) ; MS m/e (ESI) 311 (MH+) .
Example 5: 4-(3-Fluorophenyl)-6-propoxy-5-(4-pyridyl)-2pyrimidinylamine
H2N~N~~F Ns 



The title compound was synthesized in a similar manner to Example 3 using
1-propanol. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 0.86 (3H, t, J = 7.2 Hz), 1.62
(2H, sex, J = 7.2 Hz), 4.22 (2H, t, J = 7.2 Hz), 6.92 (2H, br s) , 6. 96-7.
00 (1H, m) , 7. 02-7. 16 (2H, m) , 7. 08 (2H, dd, J = 1. 6, 4.4 Hz),
7.23-7.29 (1H, m), 8.40 (2H, dd, J = 1.6, 4.4 Hz); MS m/e (ESI) 325 (MH+) .
131   Example6:
4-(3-Fluorophenyl)-6-isopropoxy-5-(4-pyridyl)-2pyrimidinylamine H2N ~N N~ I
O ~N The title compound was synthesized in a similar manner to Example 3
using 2-propanol.1H NMR (400 MHz, DMSO-d6) 8 ppm; 1.23 (6H, d, J = 6.0
Hz),5.32( 1H, m) , 6 . 8 9 ( 2H, br s ) , 6 . 92-7 . 16 ( 5H, m) , 7 . 21-7
. 28 ( 1H,m) ,8.38 (2H, br); MS m/e (ESI) 325 (MH+).Example 7:
4-Ethoxy-6-(2-furyl)-5-(4-pyridyl)-2-pyrimidinylamine~H2N ~N ONOEt I NThe
title compound was synthesized in a similar manner toExample 3 using
4-chloro-6-(2-furyl)-5-(9-pyridyl)-2-pyrimidinylamine and ethanol.1H NMR
(900 MHz, DMSO-d6) 8 ppm; 1.17 (3H, t, J = 6. 8 Hz) ,4.28(2H, q, J = 6.8
Hz), 6.36 (1H, dd, J = 0.8, 3.6 Hz), 6.45(1H,dd, J = 1. 6, 3. 6 Hz) , 6. 81
(2H, br s) , 7. 19 (2H, d, J = 4. 4Hz) ,7.57 (1H, dd, J = 0.8, 1.6 Hz),
8.54 (2H, d, J = 4.4 Hz); MSm/e (ESI) 283 (MH+) . .Example 8:
4-(2-Furyl)-6-propoxy-5-(4-pyridyl)-2-pyrimidinylamine 132   



H2N ~N ~ O N~ ~O ~N The title compound was synthesized in a similar manner
to Example 3 using 4-chloro-6-(2-furyl)-5-(4-pyridyl)-2-pyrimidinylamine
and 1-propanol. 1H NMR (400 MHz, DMSO-d6) b ppm; 0.80 (3H, t, J = 7.2 Hz) ,
1. 56 (2H, sex, J = 7.2 Hz), 4.17 (2H, t, J = 7.2 Hz), 6.38 (1H, dd, J =
0.8, 3.6 Hz), 6.95 (1H, dd, J = 1.6, 3.6 Hz), 6.80 (2H, br s), 7.19 (2H,
dd, J = 1.6, 4.4 Hz), 7.57 (1H, dd, J = 0.8, 1.6 Hz), 8.54 (2H, dd, J =
1.6, 4.4 Hz); MS m/e (ESI) 297 (MH+). Example 9:
4-(2-Furyl)-6-isopropoxy-5-(4-pyridyl)-2pyrimidinylamine H2N\/N TN~s The
title compound was synthesized in a similar manner to Example 3 using
4-chloro-6-(2-furyl)-5-(4-pyridyl)-2-pyrimidinylamine and 2-propanol. 1H
NMR (400 MHz, DMSO-d6) 8 ppm; 1. 17 (6H, d, J = 6. 4 Hz) , 5.28 (1H, sept,
J = 6.9 Hz), 6.35 (1H, dd, J = 0.8, 3.6 Hz), 6.45 (1H, dd, J = 1.6, 3.6
Hz), 6.78 (2H, br s), 7.l7 (2H, dd, J = 1.6, 4.4 Hz), 7.56 (1H, dd, J =
0.8, 1.6 Hz), 8.53 (2H, dd, J 133     - 1.6, 4.4 Hz); MS m/e (ESI) 297
(MH+). Example 10: 4-(Allyloxy)-6-(2-furyl)-5-(4-pyridyl)-2pyrimidinylamine



H2NYN INw N The title compound was synthesized in a similar manner to
Example 3 using 4-chloro-6-(2-furyl)-5-(4-pyridyl)-2-pyrimidinylamine and
allyl alcohol. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 4.77 (2H, dt, J = 1. 6, 5.2
Hz) , 5.12 (1H, dq, J = 1.6, 10.9 Hz), 5.14 (1H, dq, J = 1.6, 17.2 Hz),
5.93 (1H, ddt, J = 5.2, l0.4, 17.2 Hz), 6.38 (1H, dd, J - 0.8, 3.4 Hz),
6.46 (1H, dd, J = 1.6, 3.4 Hz), 6.84 (2H, br s), 7.21 (2H, dd, J = 1.6, 4.4
Hz), 7.57 (1H, dd, J = 0.8, 1.6 Hz) , 8.55 (2H, dd, J = 1. 6, 4. 4 Hz) ; MS
m/e (FAB) 295 (MH+) . Example 11:
4-(2-Furyl)-6-methyl-5-(4-pyridyl)-2pyrimidinylamine hydrochloride HzN ~N ~
O N HCI Me I N The title compound was synthesized in a similar manner to
Method 2 of Reference Example 10 using
(E)-4-(2-furyl)-3-(4-pyridyl)-3-buten-2-one. 1H NMR (400 MHz, DMSO-d6) S
ppm; 2.09 (3H, s), 6.53 (1H, dd, 134   J = 1. 6, 3. 6 Hz) , 6. 66 (1H, d, J
= 0. 8, 3. 6 Hz) , 7. 63 (1H, dd, J = 0. 8, 1. 6 Hz) , 7. 85 (2H, dd, J = 1
.2, 5.2 Hz) , 8 . 90 (2H, dd, J = 1.2, 5.2 Hz). Example 12:
4,6-Di(2-furyl)-5-(9-pyridyl)-2pyrimidinylamine H2N N N~ I ~N 'O After
dissolving sodium (540 mg, 23.5 mmol) in anhydrous 



ethanol (200 ml), 1-(2-furyl)-2-(4-pyridyl)-1-ethanone (2.00 g, 10.7 mmol)
and 2-furaldehyde (0.97 ml, 11.7 mmol) were successively added thereto and
the mixture was stirred at room temperature. After 1.5 hours, guanidine
hydrochloride (7.0 g, 73. 3 mmol) was added thereto, followed by heating
under reflux for 14 hours. After cooling as it was, the reaction mixture
wasconcentratedandtheresidue wassuspendedintetrahydrofuran. Then, the
insoluble matters were filtered off and washed with tetrahydrofuran, and
the solvent of the filtrate was evaporated. To the residue were added
tetrahydrofuran (80 ml) and active manganese dioxide (30.0 g), followed by
heating under reflux for 2 hours. After cooling as it was, the manganese
dioxide was filtered off through Celite and washed with tetrahydrofuran.
The combined filtrates were concentrated, and then methanol was addedtothe
residue. The resulting precipitateswere collected by filtration and washed
with methanol, to give the title compound 135   (1.32 g, 41%) as a pale
brown solid. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 6.06 (2H, dd, J = 0. 8, 3. 4
Hz) , 6. 44 (2H, dd, J = 1. 8, 3. 4 Hz) , 6. 96 (2H, br s) , 7. 33 (2H, dd,
J = 1. 6, 4. 4 Hz) , 7. 65 (2H, dd, J = 0. 8, 1. 8 Hz) , 8. 66 (2H, dd, J =
1.6, 4.4 Hz) . Example 13:
4-(2-Furyl)-6-phenyl-5-(4-pyridyl)-2pyrimidinylamine H2N N N I ~N I The
title compound was synthesized in a similar manner to Example 12 using
benzaldehyde. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 6. 19 (1H, dd, J = 0. 8, 3.
6 Hz) , 6.46 (1H, dd, J = 1. 6, 3. 6 Hz) , 6. 99 (2H, br s) , 7. 14 (2H,
dd, J = 1. 6, 4 . 4 Hz ) , 7 . 17-7 . 27 ( 5H, m) , 7 . 69 ( 1H, dd, J = 0
. 8, 1. 6 Hz), 8.43 (2H, dd, J = 1.6, 4.4 Hz). Example 14:
5-(6-Chloro-3-pyridyl)-4-(2-furyl)-2pyrimidinylamine HzN N I N~ I /~ Nr `CI
A suspension of
2-(6-chloro-3-pyridyl)-3(dimethylamino)-1-(2-furyl)-2-propen-1-one(7.49g,27
.1mmo1), guanidine hydrochloride (7.7 g, 81.0 mmol) and potassium 



136   carbonate ( 22 . 9 g, 162 mmol ) in N, N-dimethyl formamide ( l05 ml
) was stirred at 70C for 21 hours. After cooling as it was, the reaction
mixture wasdiluted with water. The resulting crystals were collected by
filtration and washed with water, to give the title compound (5.48 g, 74%)
as a pale yellow solid. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 6.56 (1H, dd, J =
1. 6, 3.6 Hz) , 6.71 (1H, dd, J = 0.8, 3.6 Hz), 6.96 (2H, br s), 7.55 (1H,
dd, J = 0. 6, 8. 4 Hz) , 7. 69 (1H, dd, J = 0.8, 1. 6 Hz) , 7.77 (1H, dd, J
= 2. 8, 8.4 Hz) , 8.22 (1H, s) , 8.31 (1H, dd, J = 0. 6, 2. 8 Hz) . Example
15: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1,2dihydro-2-pyridinone H2N N H
After sodium (455 mg, 19.8 mmol) was dissolved in 4-methoxybenzyl alcohol (
15 ml ) at 90 C under an atmosphere of nitrogen gas,
5-(6-chloro-3-pyridyl)-4-(2-furyl)-2pyrimidinylamine ( 1 . 80 g, 6. 60 mmol
) was added thereto and the mixture was stirred as it was. After 1.5 hours,
the reaction mixture was cooled as it was and then diluted with an aqueous
saturated ammonium chloride solution and ethyl acetate. The resulting
organic layer was washed with an aqueous saturated ammonium chloride
solution, dried over anhydrous sodium sulfate and concentrated.
Trifluoroacetic acid (40 ml) was added to the residue, followed by stirring
at 65C. After 18 hours, the 137    reaction mixture was cooled as it was
and diluted with dichloromethane, water and 5N hydrochloride. The resulting
aqueous layer was washed with ethyl acetate and adj usted to pH 6 with 5N
sodium hydroxide. The resulting crystals were collected by filtration and
washed with water, to give crude crystals of the title compound. The
resulting crude crystals were suspended in ethyl acetate, collected by
filtration and washed with ethyl acetate, to give the title compound ( 820
mg, 990) as a colorless solid. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 6.33 (1H,
d, J = 9.2 Hz) , 6. 58 (1H, dd, J = 1.8, 3. 6 Hz) , 6. 69 (1H, dd, J = 0.8,
3. 6 Hz) , 6.79 (2H, br s), 7.24 (1H, dd, J = 2.8, 9.2 Hz), 7.34 (1H, d, J
= 2.8 Hz), 7.77 (1H, dd, J = 0.8, 1.8 Hz), 8.12 (1H, s); MS m/e (ESI) 255
(MH+) . Example 16:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1methyl-1,2-dihydro-2-pyridinone H2N
~N ~ O N I~~ ~N~O 



i Me To a suspension of 5-[2-amino-4-(2-furyl)-5
pyrimidinyl]-1,2-dihydro-2-pyridinone (2.2 g, 8.65 mmol) in methanol ( 9 4
ml ) was added sodium methoxide ( 99 0 mg, 17 . 4 mmol ) at room
temperature under an atmosphere of nitrogen gas, followed by stirring.
After 15 minutes, iodomethane ( 1 . 6 ml, 25 . 7 mmol ) was added thereto,
followed by stirring as it was for 22 hours. 138   After concentrating the
reaction mixture, water was added to the residue. Then, the precipitates
were collected by filtration and washed with water, to give the crude
crystals of the title compound ( 1 . 98 g) . The crude crystals were
suspended in ethanol, and then the precipitates were collected by
filtration and washed with ethanol, to give the title compound (1.59 g,
66%) as a pale yellow solid. 1H NMR (400 MHz, DMSO-d6) S ppm; 3.46 (3H, s),
6.38 (1H, d, J - 9.2 Hz), 6.58 (1H, dd, J = 1.6, 3.6 Hz), 6.73 (1H, dd, J =
0.8, 3.6 Hz), 6.81 (2H, br s), 7.21 (1H, dd, J = 2.6, 9.2 Hz), 7.75 (1H, d,
J = 2.6 Hz), 7.77 (1H, dd, J = 0.8, 1.6 Hz), 8.19 (1H, s) ; MS m/e (ESI)
269 (MH+) . Example 17:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1ethyl-1,2-dihydro-2-pyridinone H2N
~N ~ O N~ NI `O The title compound was synthesized in a similar manner to
Example 16 using ethyl iodide. 1H NMR (400 MHz, DMSO-d6) S ppm; 1.24 (3H,
t, J = 7.2 Hz) , 3. 93 (2H, q, J = 7.2 Hz), 6.38 (1H, d, J = 9.2 Hz), 6.58
(1H, dd, J = 1.6, 3.2 Hz), 6.71 (1H, d, J = 3.2 Hz), 6.82 (2H, br s), 7.23
(1H, dd, J = 2.8, 9.2 Hz), 7.73 (1H, d, J = 2.8 Hz), 7.78 (1H, d, J = 1.6
Hz), 8.17 (1H, s); MS m/e (ESI) 283 (MH+) . Example 18:
1-Allyl-5-[2-amino-4-(2-furyl)-5 139   



pyrimidinyl]-1,2-dihydro-2-pyridinone H2N N i~ The title compound was
synthesized in a similar manner to Example 16 using allyl bromide. 1H NMR
(400 MHz, DMSO-d6) 8 ppm; 4.53 (2H, d, J = 5.2 Hz) , 5. 10 ( 1H, dd, J = 1
. 6, 17 . 2 Hz ) , 5 . 19 ( 1H, dd, J = 1 . 6, 10 . 4 Hz ) , 5.97 (1H, ddt,
J = 5.2, 10.4, 17.2 Hz), 6.42 (1H, d, J = 9.2 Hz) , 6.58 (1H, dd, J = 1.8,
3. 6 Hz) , 6.73 (1H, dd, J = 0.8, 3. 6 Hz), 6.82 (2H, br s), 7.27 (1H, dd,
J = 2.2, 9.2 Hz), 7.64 (1H, d, J = 2.2 Hz), 7.76 (1H, dd, J = 0.8, 1.8 Hz),
8.19 (1H, s). Example 19:
5-[2-Amino-4-(2-thienyl)-5-pyrimidinyl]-1,2dihydro-2-pyridinone H2N N H The
title compound was synthesized in a similar manner to Example 15 using
5-(6-chloro-3-pyridyl)-4-(2-thienyl)-2pyrimidinylamine. 1H NMR (400 MHz,
DMSO-d6) b ppm; 6.36 (1H, d, J = 9.2 Hz), 6.77 (2H, br s), 7.05 (1H, dd, J
= 3.6, 4.8 Hz), 7.13 (1H, dd, J = 1.2, 3.6 Hz), 7.26 (1H, dd, J = 2.4, 9.2
Hz), 7.39 (1H, d, J 140     - 2.4 Hz), 7.68 (1H, dd, J = 1.2, 4.8 Hz), 8.10
(1H, s). Example 20:
5-[2-Amino-4-(2-thienyl)-5-pyrimidinyl]-1methyl-1,2-dihydro-2-pyridinone
HZNYN 



~N~O Me The title compound was synthesized in a similar manner to
Examplel6using5-[2-amino-4-(2-thienyl)-5-pyrimidinyl]-1,2dihydro-2-pyridino
ne. 1H NMR (900 MHz, DMSO-d6) 8 ppm; 3.46 (3H, s), 6.41 (1H, d, J = 9.2 Hz)
, 6. 80 (2H, br s) , 7. 05 (1H, dd, J = 3. 8, 5.2 Hz) , 7. 16 ( 1H, dd, J =
1 . 0, 3 . 8 Hz ) , 7 . 29 ( 1H, dd, J = 2 . 8, 9 . 2 Hz ) , 7 . 68 (1H,
dd, J = 1.0, 5.2 Hz), 7.80 (1H, d, J = 2.8 Hz), 8.12 (1H, s) . Example 21:
5-[2-Amino-4-(3-fluorophenyl)-5pyrimidinyl]-1,2-dihydro-2-pyridinone H2N H
The title compound was synthesized in a similar manner to
Examplel5using5-(6-chloro-3-pyridyl)-4-(3-fluorophenyl)-2pyrimidinylamine.
1H NMR (400 MHz, DMSO-d6) S ppm; 6.19 (1H, d, J = 9.6 Hz) , 6.86 (2H, br
s), 7.00 (1H, dd, J = 2.8, 9.6 Hz), 7.15-7.30 (4H, m), 141    7. 36-7.46
(1H, m) , 8.26 (1H, s) , 11. 68 (1H, br s) ; MS mle (ESI) 283 (MH+) .
Example22:
5-[2-Amino-9-(3-fluorophenyl)-5-pyrimidinyl]-1methyl-1,2-dihydro-2-pyridino
ne H2N N i Me 



The title compound was synthesized in a similar manner to Example 16 using
5-[2-amino-4-(3-fluorophenyl)-5-pyrimidinyl]-1,2-dihydro-2pyridinone. 1H
NMR (900 MHz, DMSO-d6) 8 ppm; 3.42 (3H, s), 6.21 (1H, d, J =9.6Hz), 6.87
(1H, dd, J=2.8, 9.6Hz), 6.89 (2H, brs), 7.20-7.29 ( 3H, m) , 7 . 37-7 . 4 4
( 1H, m) , 7 . 75 ( 1H, d, J = 2 . 8 Hz ) , 8 . 28 ( 1H, s) . Example 23:
5-(2-Amino-4-phenyl-5-pyrimidinyl)-1,2dihydro-2-pyridinone H2N N H The
title compound was synthesized in a similar manner to Example 15 using
5-(6-chloro-3-pyridyl)-9-phenyl-2-pyrimidinylamine. 1H NMR (400 MHz,
DMSO-ds) b ppm: 6.16 (1H, d, J = 9.6 Hz), 6.80 142     (2H, br s), 6.96
(1H, dd, J = 2.6, 9.6 Hz), 7.23 (1H, d, J = 2.6 Hz), 7.34-7.94 (5H, m),
8.23 (1H, s). Example 24:
5-(2-Amino-4-phenyl-5-pyrimidinyl)-1methyl-1,2-dihydro-2-pyridinone HzN N
The title compound was synthesized in a similar manner to Example 16 using 



5-(2-amino-4-phenyl-5-pyrimidinyl)-1,2-dihydro-2-pyridinone 1H NMR (400
MHz, DMSO-ds) 8 ppm; 3.42 (3H, s), 6.18 (1H, d, J = 9.2 Hz) , 6. 82 (1H,
dd, J= 2. 4, 9.2 Hz) , 6. 83 (2H, br s) , 7. 32-7. 47 (5H, m), 7.74 (1H, d,
J = 2.4 Hz), 8.25 (1H, s). Example 25:
5-(6-Chloro-3-pyridyl)-4,6-di(2-furyl)-2pyrimidinylamine H2N N N 'O N CI
The title compound was synthesized in a similar manner to Example 12 using
2-(6-chloro-3-pyridyl)-1-(2-furyl)-1-ethanone. 1H NMR (400 MHz, DMSO-d6) 8
ppm; 6.21 (2H, dd, J = 0.6, 3.4 Hz), 6.49 (2H, dd, J = 1.8, 3.4 Hz), 6.97
(2H, br s), 7.62 (1H, d, 143    J = 8.9 Hz), 7.67 (2H, dd, J = 0.6, 1.8
Hz), 7.80 (1H, dd, J - 2.9, 8.4 Hz), 8.28 (1H, d, J = 2.4 Hz). Example 26:
5-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1,2 dihydro-2-pyridinone 



HZNYN INw .H The title compound was synthesized in a similar manner to
Example 15 using 5-(6-chloro-3-pyridyl)-4,6-di(2-furyl)-2 pyrimidinylamine.
1H NMR (400 MHz, DMSO-d6) 8 ppm: 6.36 (2H, dd, J = 0. 8, 3. 6 Hz) , 6. 46
(1H, d, J = 9.2 Hz) , 6. 55 (2H, dd, J = 1. 6, 3. 6 Hz) , 6. 67 (2H, br s),
7.24 (1H, d, J = 2.2 Hz), 7.31 (1H, dd, J = 2.2, 9.2 Hz), 7.78 (2H, dd, J =
0.8, 1.6 Hz), l1.76 (1H, s); MS m/e (ESI) 321 (MH+) . Example 27:
5-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1methyl-1,2-dihydro-2-pyridinone
H2N I N ' O~ N~ N O Me The title compound was synthesized in a similar
manner to Example 16 using 5-[2-amino-4,6-di(2-furyl)-5-pyrimidinyl]-1,2
dihydro-2-pyridinone. 149   1H NMR (400 MHz, DMSO-d6) 8 ppm; 3. 43 (3H, s)
, 6. 39 (2H, dd, J = 0.8, 3.6 Hz), 6.52 (1H, d, J = 9.2 Hz), 6.54 (2H, dd,
J = 



1. 8, 3. 6 Hz) , 6.88 (2H, br s) , 7.32 (1H, dd, J = 2. 6, 9.2 Hz) , 7.64
(1H, d, J = 2.6 Hz), 7.77 (2H, dd, J = 0.8, 1.8 Hz); MS m/e (ESI) 335 (MH+)
. Example28: 6-(3-Fluorophenyl)-5-(6-methoxy-3-pyridyl)-2,4
pyrimidinediamine HzN~N~~F Nw NH2 `N~OMe The title compound was synthesized
in a similar manner to Method 2 of Reference Example 12 using (E) -3-
(3-fluorophenyl) -2 (6-methoxy-3-pyridyl)-2-propenenitrile. 1H NMR (400
MHz, DMSO-d6) 8 ppm~ 3. 81 (3H, s) , 5. 96 (2H, br s) , 6.12 (2H, br s),
6.74 (1H, d, J = 8.6 Hz), 6.92-7.06 (3H, m), 7.l8-7.24 (1H, m), 7.41 (1H,
dd, J = 2.4, 8.6 Hz), 7.80 (1H, d, J = 2.4 Hz) . Example 29:
5-[2,4-Diamino-6-(3-fluorophenyl)-5pyrimidinyl]-1,2-dihydro-2-pyridinone
HZN~N~~F N~ ~ H2 `N H A solution of 6-(3-fluorophenyl)-5-(6-methoxy-3
pyridyl)-2,4-pyrimidinediamine (5.00 g, 16.1 mmol) in acetic 195 



acid ( 30 ml ) /concentrated hydrobromic acid ( 50 ml ) was stirred at 100
C for 1 . 5 hours . After cooling as it was, the reaction mixture was
adjusted to pH 12 to 13 with 5N sodium hydroxide and washed with ethyl
acetate . The aqueous layer was neutralized with 5N hydrochloric acid. The
resulting solid was collected by filtration, to give the title compound
(3.36 g, 700) as a colorless solid. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 6.06
(2H, br s), 6.07 (2H, br s ) , 6 . 21 ( 1H, d, J = 9 . 2 Hz ) , 6 . 97 (
1H, d, J = 2 . 4 Hz ) , 7 . 01-7 . 09 (4H, m), 7.23-7.30 (1H, m); MS m/e
(ESI) 298 (MH+). Example 30:
5-[2,4-Diamino-6-(3-fluorophenyl)-5pyrimidinyl]-1-methyl-1,2-dihydro-2-pyri
dinone H2N~N~~F Nw I n NHz Me The title compound was synthesized in a
similar manner to Example 16 using
5-[2,4-diamino-6-(3-fluorophenyl)-5-pyrimidinyl]1,2-dihydro-2-pyridinone.
1H NMR (400 MHz, DMSO-d6) b ppm; 3.32 (3H, s) , 6. 07 (2H, br s) , 6.17
(2H, br s), 6.23 (1H, d, J = 9.4 Hz), 6.94 (1H, dd, J = 2.6, 9.4 Hz),
7.02-7.12 (3H, m), 7.23-7.30 (1H, m), 7.46 (1H, d, J = 2 . 6 Hz ) ; MS m/e
(ESI ) 3l2 (MH+) . Example 31:
5-[6-(Benzyloxy)-3-pyridyl]-4-(2-furyl)-2pyrimidinylamine 146   H2N N A
solution of 5-bromo-4-(2-furyl)-2-pyrimidinylamine ( 10 . 5 g, 43 . 9 mmol
) , 2- (benzyloxy) -5- ( 1, 1, 1-tributylstanyl ) pyridine (41.7 g, 87.9
mmol) and dichlorobis-(triphenylphosphine)palladium (II) (1.6 g, 2.28 mmol)
in N,N-dimethylformamide (100 ml) was stirred at 100C for 25 hours under an
atmosphere of nitrogen gas. After cooling as it was, the reaction mixture
was diluted with ethyl acetate and an aqueous saturated ammonium chloride
solution. The insoluble matters were filtered off, and then the organic
layer in the filtrate was washed with an aqueous saturated ammonium
chloride solution twice, dried over anhydrousmagnesium sulfate and
concentrated. The residue was suspended in hexane, and then the solid was
collected by filtration and washed with hexane. The obtained solid was
suspended in ethyl acetate, and then collected by filtration and washed
with ethyl acetate, to give the title compound (8.35 g, 55%) as a pale
orange solid. 



1H NMR (400 MHz, DMSO-d6)8 ppm; 5.36 (2H, s), 6.50 (1H, dd, J - 0.8, 3.9
Hz), 6.52 (1H, dd, J = 1.8, 3.4 Hz), 6.82 (2H, br s ) , 6. 90 ( 1H, dd, J =
0 . 6, 8 . 4 Hz ) , 7 . 30-7 . 35 ( 1H, m) , 7 . 36-7 . 41 (2H, m) , 7.
44-7. 49 (2H, m) , 7.59 (1H, dd, J = 2. 6, 8. 4 Hz) , 6. 68 ( 1H, dd, J = 0
. 8, 1 . 8 Hz ) , 8 . 06 ( 1H, dd, J = 0 . 6, 2 . 6 Hz ) , 8 . 14 (1H, s) .
147    Example 32 (alternative synthetic method of Example 15):
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1,2-dihydro-2pyridinone Asuspension
of 5-[6-(benzyloxy)-3-pyridyl]-4-(2-furyl) 2-pyrimidinylamine (8.35 g, 24.2
mmol) in concentrated hydrochloric acid (40 ml)-water (40 ml) was stirred
at 80C for 1 hour. After cooling as it was, the reaction mixture was washed
with ethyl acetate twice. The aqueous layer was neutralized with an aqueous
5N sodium hydroxide solution. The resulting solid was collected by
filtration, washed caith water and dried at 50 C for 14 hours, to give the
title compound ( 5 . 54 g, 90 0 ) as a pale brown solid. Example 33:
5-[6-(Benzyloxy)-3-pyridyl]-4,6-di(2-furyl)-2pyrimidinamine H2N The title
compound was synthesized in a similar manner to Example 31 using
5-bromo-4,6-di(2-furyl)-2-pyrimidinamine. 1H NMR (400 MHz, DMSO-d6) 8 ppm;
5.42 (2H, s), 5.93 (2H, dd, J = 0.4, 3.6 Hz), 6.44 (2H, dd, J = 1.6, 3.6
Hz), 6.88 (2H, br S) , 7.0l (1H, dd, J = 0. 4, 8.8 Hz) , 7.30-7.51 (5H, m)
, 7. 62 (1H, dd, J = 2. 4, 8. 8 Hz) , 7 . 67 (2H, dd, J = 0. 4, 1. 6 Hz) ,
7. 97 (1H, d, J = 2.4 Hz) . Example 34:
5-(2-Fluoro-4-pyridyl)-4,6-di(2-furyl)-2 l48    



pyrimidinamine HZN~N~ O N I `/ N TO F The title compound was synthesized in
a similar manner to Example 12 using
2-(2-fluoro-4-pyridyl)-1-(2-furyl)-1-ethanone. 1H NMR (400 MHz, DMSO-d6) 8
ppm; 6.33 (2H, dd, J = 0.8, 3. 6 Hz) , 6. 48 (2H, dd, J = 1. 6, 3. 6 Hz) ,
6. 99 (2H, br s) , 7.21 (1H, br) , 7.28-7.32 (1H, m), 7.65 (2H, dd, J =
0.8, 1.6 Hz), 8.31 (1H, d, J = 5.2 Hz). Example 35:
5-(2-Fluoro-4-pyridyl)-4-(2-furyl)-6(3-furyl)-2-pyrimidinamine HzN N I N iN
O F The title compound was synthesized in a similar manner to Example 12
using 2-(2-fluoro-4-pyridyl)-1-(2-furyl)-1-ethanone and 3-furaldehyde. 1H
NMR ( 400 MHz, DMSO-d6) ~ ppm; 6. 31 ( 1H, dd, J = 0. 8, 2 . 0 Hz) , 6. 37
(1H, dd, J = 0. 8, 3. 6 Hz) , 6.47 (1H, dd, J = 1. 6, 3. 6 Hz) , 6. 91 (2H,
br s) , 7. 17-7. 18 (2H, m) , 7.26-7.30 (1H, m) , 7. 58 (1H, dd, J = 1.6,
2.0 Hz) , 7.62 (1H, dd, J = 0.8, 1.6 Hz), 8.30 (1H, 149   d, J = 4.8 Hz) .
Example 36:
5-(2-Fluoro-9-pyridyl)-4-(2-furyl)-6(2-thienyl)-2-pyrimidinamine HZN Y N I
O INS I ~N ~~S F The title compound was synthesized in a similar manner to 



Example 12 using 2-(2-fluoro-4-pyridyl)-1-(2-furyl)-1-ethanone and
2-thiophenecarboxyaldehyde. 1H NMR (400 MHz, DMSO-d6) ~ ppm; 6.35 (1H, d, J
= 3.6 Hz), 6.42 (1H, dd, J = 0. 8, 3. 6 Hz) , 6.48 (1H, dd, J = 1. 6, 3. 6
Hz) , 6. 91 ( 1H, dd, J = 3 . 6, 5 . 2 Hz ) , 6 . 95 ( 2H, br s ) , 7 . 27
( 1H, br ) , 7 . 34-7 . 38 (1H, m), 7.61-7.66 (2H, m), 8.34 (1H, d, J = 4.8
Hz). Example 37:
5-(2-Fluoro-9-pyridyl)-4-(2-furyl)-6(3-thieny~l)-2-pyrimidinamine HzN N N I
~1 iN S F The title compound was synthesized in a similar manner to Example
12 using 2-(2-fluoro-4-pyridyl)-1-(2-furyl)-1-ethanone and
3-thiophenecarboxyaldehyde. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 6.39 (1H, dd,
J = 0. 8, 3. 6 Hz) , 150   6.48 (1H, dd, J = 1.6, 3.6 Hz), 6.94-6.97 (3H,
m), 7.07 (1H, br), 7.18-7.20 (1H, m), 7.27 (1H, dd, J = 1.2, 2.8 Hz), 7.40
(1H, dd, J = 2.8, 5.2 Hz) , 7. 62 (1H, dd, J = 0.8, 1 . 6 Hz) , 8.20 ( 1H,
d, J = 5 . 2 Hz ) . Example 38:
5-(2-Fluoro-4-pyridyl)-4-(2-furyl)-6(2-pyridyl)-2-pyrimidinamine HzN N N~ I
N `/N ~F The title compound was synthesized in a similar manner to Example
12 using 2-(2-fluoro-4-pyridyl)-1-(2-furyl)-1-ethanone and
2-pyridinecarboxyaldehyde. 1H NMR (400 MHz, DMSO-d6) 8 ppm: 6.43 (1H, dd, J
= 0.8, 3. 6 Hz) , 6.50 (1H, dd, J = 2.0, 3.6 Hz), 6.89 (1H, br), 7.02-7.04
(1H, m) , 7. 09 (2H, br s) , 7.27 (1H, ddd, J = 1 .2, 4 . 8, 7. 6 Hz) , 7.
60 ( 1H, ddd, J = 0 . 8, 1 . 2, 7 . 6 Hz ) , 7 . 65 ( 1H, dd, J = 0 . 8, 2
. 0 Hz ) , 7 . 79 ( 1H, ddd, J = 1 . 6, 7 . 6, 7 . 6 Hz ) , 8 . 03 ( 1H, d,
J = 5. 2 Hz ) , 8.27 (1H, ddd, J = 0.8, 1.6, 4.8 Hz). Example 39:
5-(2-Fluoro-4-pyridyl)-4-(2-furyl)-6(3-pyridyl)-2-pyrimidinamine 



151   ny HzN~N I 0 N~ iN I I N F The title compound was synthesized in a
similar manner to Example 12 using
2-(2-fluoro-4-pyridyl)-1-(2-furyl)-1-ethanone and
3-pyridinecarboxyaldehyde. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 6.48 (1H, d, J
= 3.6 Hz) , 6.51 (1H, dd, J= 1. 6, 3. 6 Hz) , 7. 05 (1H, br) , 7. 12 (2H,
br s) , 7. 19-7. 18 ( 1H, m) , 7 . 28 ( 1H, dd, J = 5 . 2, 8 . 0 Hz ) , 7 .
60 ( 1H, ddd, J = 1. 6, 2.0, 8.0 Hz), 7.65 (1H, dd, J = 0.8, 1.6 Hz), 8.10
(1H, d, J - 4.8 Hz) , 8.39 (1H, d, J = 2.0 Hz) , 8.45 (1H, dd, J = 1. 6,
5.2 H.z ) . Example 40:
5-(2-Fluoro-4-pyridyl)-4-(2-furyl)-6(4-pyridyl)-2-pyrimidinamine HZN~N I O
N~ ~N wN ~ F The title compound was synthesized in a similar manner to
Example 12 using 2-(2-fluoro-9-pyridyl)-1-(2-furyl)-1-ethanone and
4-pyridinecarboxyaldehyde. 152  



1H NMR (400 MHz, DMSO-d6) 8 ppm; 6. 48 (1H, d, J = 3. 6 Hz) , 6. 51 ( 1H,
dd, J = 2 . 0, 3 . 6 Hz ) , 7 . 05 ( 1H, s ) , 7 . 12-7 . 18 ( 1H, m) , 7 .
15 ( 2H, br s ) , 7 . 19 ( 2H, dd, J = 1 . 6, 4 . 4 Hz ) , 7 . 63-7 . 67 (
1H, m) , 8.10 (1H, d, J = 5.6 Hz), 8.46 (2H, dd, J = 1.6, 4.4 Hz). Example
41: 5-(2-Fluoro-4-pyridyl)-4-(2-furyl)-6-phenyl-2pyrimidinamine H2N N I N~
~N I F The title compound was synthesized in a similar manner to Example 12
using 2-(2-fluoro-4-pyridyl)-1-(2-furyl)-1-ethanone and benzaldehyde. 1H
NMR (400 MHz, DMSO-d6) S ppm; 6.44 (1H, d, J = 3.2 Hz) , 6. 49 ( 1H, dd, J
= 1 . 6, 3 . 2 Hz ) , 6 . 97 ( 1H, br ) , 7 . 02 ( 2H, br s ) , 7 . 07-7 .
12 (1H, m), 7.16-7.29 (5H, m), 7.60-7.64 (1H, m), 8.07 (1H, d, J - 5.2 Hz)
. Example 42: 5-(2-Bromo-4-pyridyl)-4,6-di(2-furyl)-2pyrimidinamine H2N N N
I iN O Br The title compound was synthesized in a similar manner to 153  



Example 12 using 2-(2-bromo-4-pyridyl)-1-(2-furyl)-1-ethanone. 1H NMR (400
MHz, DMSO-d6) 8 ppm; 6.33 (2H, dd, J = 0. 8, 3. 6 Hz) , 6.49 (2H, dd, J =
1.6, 3.6 Hz), 6.97 (2H, br s), 7.40 (1H, dd, J = 1. 6, 4. 8 Hz) , 7. 63
(1H, dd, J = 0. 8, 1. 6 Hz) , 7. 64 (2H, dd, J = 0.8, 1.6 Hz), 8.44 (1H,
dd, J = 0.8, 4.8 Hz). Example 43:
5-[2-(Dimethylamino)-4-pyridyl]-4,6di(2-furyl)-2-pyrimidinamine HzN~N I O
N~ I ~N O ~N~ In an autoclave, 5-(2-fluoro-4-pyridyl)-4,6
di(2-furyl)-2-pyrimidinamine (200mg, 0.621mmo1)wassuspended in
1,2-dimethoxyethane (10 ml) and then a 50% dimethylamine aqueous solution
(5 ml) was added thereto, followed by stirring at 70C. After 11 hours, the
reaction mixture was extracted with ethyl acetate, and the extract was
washed with water and brine, dried over anhydrous sodium sulfate and then
the filtrate wasconcentrated. The resultingsolid wassuspendedin ethanol,
collected by filtration and washed with ethanol, to give the title compound
(92 mg, 43%) as a pale yellow solid. 1H NMR (400 MHz, DMSO-d6) 8 ppm: 2.99
(6H, s), 6.02 (2H, d, J - 3.2 Hz), 6.44 (2H, dd, J = 1.6, 3.2 Hz), 6.49
(1H, dd, J = 1.2, 4.8 Hz), 6.54 (1H, s), 6.86 (2H, br s), 7.70 (2H, d, J =
154   1.6 Hz), 8.l7 (1H, d, J = 4.8 Hz). Example 49:
4,6-Di(furyl)-5-[2-(methylamino)-4-pyridyl]-2pyridinamine HZN The title
compound was synthesized in a similar manner to Example 43 at 70 to 80C
using a 90% methylamine aqueous solution. 1H NMR (900 MHz, DMSO-d6) b ppm;
2.78 (3H, d, J = 5.2 Hz) , 6. 07 (2H, d, J = 3.6 Hz), 6.30 (1H, s), 6.41
(1H, dd, J = 1.2, 5.2 Hz) , 6:96 (2H, dd, J = 2.0, 3. 6 Hz) , 6. 51 (1H, q,
J = 5.2 Hz) , 6.86 (2H, br s), 7.71 (2H, d, J = 2.0 Hz), 8.08 (1H, d, J =
5.2 Hz) . Example45:
5-[2-(Ethylamino)-4-pyridyl]-4,6-di(2-furyl)-2pyrimidinamine 



HzN N N y I iN O HN\ The title compound was synthesized in a similar manner
to Example 43 at 80C from a 70% ethylamine aqueous solution. 1HNMR (400
MHz, DMSO-d6) 8 ppm: 1.12 (3H, t, J=7.2 Hz) , 3.23-3.30 (2H, m), 6.07 (2H,
dd, J = 0.8, 3.2 Hz), 6.30 (1H, dd, J = 0.8, l55    1.2Hz) ,6. 41 (1H, dd,J
= 1.2, 4. 8 Hz) , 6.46 (2H, dd, J = 1. 6,3.2Hz),6.47 (1H, t,J = 3.2 Hz),
6.86 (2H, br s), 7.72 (2H,dd,J =0. 8, 1. 6 Hz) ,8.07 (1H, dd, J = 0. 8, 4.8
Hz) .Example46:
4,6-Di(2-furyl)-5-[2-(propylamino)-4-pyridyl]-2-pyrimidinamine l HzN N N iN
O HN~ In a reaction vessel, 5-(2-fluoro-4-pyridyl)-9,6
di(2-furyl)-2-pyrimidinamine (200 mg, 0.621 mmol) and n-propylamine (5 ml)
were mixed together and the mixture was stirred at 120 C. After 18 hours,
the reaction mixture was extracted with ethyl acetate, and the extract was
washed with water and brine, dried over anhydrous sodium sulfate and then
the filtrate was concentrated. The resulting solid was suspended in
ethanol, collected by filtration and washed with ethanol, to give the title
compound (64%, 72mg) as a pale yellow solid. 1HNMR (400 MHz, DMSO-d6) 8
ppm; 0.89 (3H, t, J=7.2Hz), l.47-1.57 (2H, m), 3.18-3.23 (2H, m), 6.07 (2H,
dd, J = 0.8, 3.2 Hz), 6.31-6.32 (1H, m), 6.39 (1H, dd, J = 1.2, 5.2 Hz),
6.46 (2H, dd, J = 1.6, 3.2 Hz), 6.51 (1H, t, J = 5.6 Hz), 6.86 (2H, br s),
7.72 (2H, dd, J = 0.8, 1.6 Hz), 8.06 (1H, dd, J = 0.8, 5.2 Hz) . 156 



Example47: 5-[2-(Butylamino)-4-pyridyl]-4,6-di(2-furyl)-2pyrimidinamine HzN
N N~ I I iN O HN~ The title compound was synthesized in a similar manner to
Example 46 at 80 to l20C using n-butylamine. 1HNMR (400 MHz, DMSO-d6) b
ppm: 0.89 (3H, t, J=7.2Hz), 1.28-1.37 (2H, m), 1.45-1.53 (2H, m), 3.21-3.26
(2H, m), 6.07 (2H, dd, J = 0.8, 3. 6 Hz) , 6.29-6.30 (1H, m) , 6.39 (1H,
dd, J = 1.2, 5.2 Hz), 6.46 (2H, dd, J = 1.6, 3.6 Hz), 6.48 (1H, t, J = 5.2
Hz), 6.86 (2H, br s), 7.71 (2H, dd, J = 0.8, 1.6 Hz), 8.06 (1H, dd, J =
0.8, 5.2 Hz) . Example 48:
4,6-Di(2-furyl)-5-[2-(isopropylamino)-4pyridyl]-2-pyrimidinamine H2N N N I
~1 ~N O HN The title compound was synthesized in a similar manner to
Example 46 at 120 to 200C using i-propylamine. 1HNMR (400 MHz, DMSO-d6) 8
ppm~ 1.13 (6H, d, J=6.8Hz), 3.97-4.05 ( 1H, m) , 6 . 07 ( 2H, dd, J = 0 .
8, 3 . 2 Hz ) , 6 . 28 ( 1H, s ) , 6 . 31 ( 1H, 157  



d, J = 7.2 Hz), 6.39 (1H, dd, J = 1.2, 5.2 Hz), 6.46 (2H, dd, J = 1.6, 3.2
Hz), 6.86 (2H, br s), 7.72 (2H, dd, J = 0.8, 1.6 Hz) , 8.07 (1H, d, J = 5.2
Hz) . Example 49: 5-(2-Amino-4-pyridyl)-4,6-di(2-furyl)-2pyrimidinamine HzN
N N ~N O NHz The title compound was synthesized in a similar manner to
Example 43 at 80 to l20C using 28% aqueous ammonia. 1H NMR (400 MHz,
DMSO-d6) 8 ppm; 5.98 (2H, br s), 6.08 (2H, d, J = 3.2 Hz), 6.29 (1H, br),
6.42 (1H, d, J = 5.2 Hz), 6.46 (2H, dd, J = 1. 6, 3.2 Hz) , 6. 86 (2H, br
s) , 7.72 (2H, br) , 8 . 01 (1H, d, J = 5.2 Hz). Example 50:
2-(4-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-2pyridylamino)-1-ethanol H2N~N
I O N~ I / O ~N N,~OH H The title compound was synthesized in a similar
manner to Example 46 at 120C using ethanolamine. 1H NMR (400 MHz, CDC13) b
ppm; 3.57 (2H, td, J = 4. 4, 5.2 Hz) , 3.84 (2H, t, J = 4.4 Hz), 4.88 (1H,
t, J = 5.2 Hz), 5.28 (2H, 158   



br s), 6.08 (2H, dd, J = 0.4, 3.6 Hz), 6.33 (2H, dd, J = 1.6, 3.6 Hz), 6.38
(1H, br), 6.59 (1H, dd, J = 1.2, 5.2 Hz), 7.48 (2H, d, J = 1. 6 Hz) , 8. 18
(1H, d, J = 5.2 Hz) . Example 51:
5-[2-(Benzylamino)-4-pyridyl]-9,6di(2-furyl)-2-pyrimidinamine The title
compound was synthesized in a similar manner to Example 46 at 120C using
benzylamine. 1H NMR (400 MHz, DMSO-d6) b ppm; 4.52 (2H, d, J = 6.0 Hz) ,
6.05 (2H, dd, J = 0.8, 3. 6 Hz) , 6. 39 (1H, br) , 6.43 (1H, dd, J = 1. 6,
5.2 Hz), 6.46 (2H, dd, J = 1.6, 3.6 Hz), 6.86 (2H, br s), 7.07 ( 1H, t, J =
6. 0 Hz) , 7 . 17-7 . 21 ( 1H, m) , 7 . 26-7 . 31 ( 4H, m) , 7 . 71 (2H,
dd, J = 0.8, 1. 6 Hz) , 8. 06 (1H, dd, J = 0. 8, 5.2 Hz) . Example52:
1-{9-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-2pyridyl}-4-piperidinol I~ H2N
N N~ I ~N O N OH The title compound was synthesized in a similar manner to
Z59    Example 46 at 120C using 4-hydroxypiperidine in
1-methyl-2pyrrolidinone. 1H NMR (90G MHz, DMSO-d6) S ppm; 1.25-1.33 (2H,
m), 1.69-1.72 (2H, m), 3.03-3.09 (2H, m), 3.67 (1H, br), 3.96-3.99 (2H, m),
4.67 (1H, br d, J = 3.2 Hz), 6.03 (2H, dd, J = 0.8, 3.2 Hz), 6.44 (2H, dd,
J = 1.6, 3.2 Hz), 6.51 (1H, dd, J = 1.2, 5.2 Hz), 6.76 (1H, br) , 6. 86
(2H, br s) , 7. 70 (2H, dd, J = 0.8, 1. 6 Hz) , 8.18 (1H, d, J = 5.2 Hz).
Example 53: Ethyl
1-{9-(2-amino-4,6-di(2-furyl)-5pyrimidinyl]-2-pyridyl}-4-piperidinecarboxyl
ate O o The title compound was synthesized in a similar manner to 



Example 46 at 120C using ethyl isonipecotate. 1HNMR (400 MHz, DMSO-d6) b
ppm; 1.17 (3H, t, J=7.2Hz), 1.44-1.53 (2H, m), 1.78-1.80 (2H, m), 2.56-2.62
(1H, m), 2.90-2.96 (2H, m), 4.06 (2H, t, J = 7.2 Hz), 4.16-4.19 (2H, m),
6.04 (2H, d, J = 3.2 Hz), 6.43 (2H, dd, J = 1.2, 3.2 Hz), 6.54 (1H, dd, J -
0.8, 4.8 Hz), 6.78 (1H, br), 6.87 (2H, br s), 7.69 (2H, d, J = 1.2 Hz),
8.19 (1H, d, J = 4.8 Hz). Example 54:
N1-{4-[2-Amino-4,6di(2-furyl)-5-pyrimidinyl]-2-pyridyl}-1,2-ethanediamine
160    I ~~ H2N~N I O N~ I ~N ~~NHZ The title compound was synthesized in a
similar manner to Example 46 using ethylenediamine under reflux. 1H NMR
(400 MHz, CDC13) 8 ppm; 2.93 (2H, t, J = 5.6 Hz), 3.36 (2H, td, J = 5.6,
5.6 Hz), 4.96 (1H, br t, J = 5.6 Hz), 5.30 (2H, br s), 6.06 (2H, dd, J =
0.8, 3.6 Hz), 6.31 (2H, dd, J = 2 . 0, 3 . 6 Hz ) , 6. 34-6. 35 ( 1H, m) ,
6. 55 ( 1H, dd, J = 1 . 6, 5 . 2 Hz ) , 7.49 (2H, dd, J = 0.8, 2.0 Hz),
8.22 (1H, dd, J = 0.8, 5.2 Hz). Example 55:
N1-{4-[2-Amino-4,6di(2-furyl)-5-pyrimidinyl]-2-pyridyl}-1,3-propanediamine
I ~~ HzN~N I O N~ I ~N O H~NHz The title compound was synthesized in a
similar manner to 



Example 46 at l20C using 1,3-diaminopropane. 1H NMR (400 MHz, CDC13) 8 ppm;
1. 74 (2H, tt, J = 6. 8, 6. 8 Hz) , 2.83 (2H, t, J = 6.8 Hz), 3.37 (2H, dt,
J = 5.2, 6.8 Hz), 5.08 (1H, br t, J = 5.2 Hz) , 5.28 (2H, br s) , 6.06 (2H,
dd, J = 0. 8, 3. 6 Hz) , 6. 30-6.32 (1H, m) , 6. 31 (2H, dd, J = 1. 6, 3. 6
Hz) , 6. 53 (1H, dd, J = 1.6, 5.2 Hz) ( 7.49 (2H, dd, J = 0. 8, 1. 6 Hz) ,
8.2l (1H, dd, J = 0.8, 5.2 Hz) . 161   Example 56:
N1-{4-[2-Amino-4,6di(2-furyl)-5-pyrimidinyl]-2-pyridyl}-1,4-butanediamine
HzN N N~ I ~N N~NH2 H The title compound was synthesized in a similar
manner to Example 46 at 120C using 1,4-diaminobutane. 1H NMR (400 MHz,
CDC13) 8 ppm; 1.49-1. 68 (4H, m) , 2.71 (2H, t, J = 6. 8 Hz) , 3.27 (2H, t,
J = 6.4 Hz) , 4.77 (1H, br) , 5.29 (2H, br s), 6.06 (2H, dd, J = 0.8, 3.6
Hz), 6.30-6.32 (1H, m), 6.31 (2H, dd, J = 1. 6, 3. 6 Hz) , 6. 54 (1H, dd, J
= 1.2, 5.2 Hz) , 7. 49 (2H, dd, J = 0.8, 1.6 Hz), 8.21 (1H, dd, J = 0.8,
5.2 Hz). Example 57:
5-[2-(Dimethylamino)-4-pyridyl]-4-(2-furyl)-6(3-furyl)-2-pyrimidinamine
HzN~N I O N~ I iN O /N~ The title compound was synthesized in a similar
manner to Example43at 80C
using5-(2-fluoro-4-pyridyl)-4-(2-furyl)-6(3-furyl)-2-pyrimidinamine. 1H NMR
(400 MHz, DMSO-d6) b ppm; 2.99 (6H, s), 6.07 (1H, d, J - 3.6 Hz), 6.94-6.46
(2H, m), 6.48 (1H, dd, J = 1.2, 4.8 Hz), 



162   6.53 (1H, s), 6.76 (2H, br s), 7.14 (1H, s), 7.58 (1H, dd, J - 1.2,
1.2 Hz), 7.70 (1H, d, J = 1.6 Hz), 8.17 (1H, d, J = 5.2 Hz) . Example 58:
5-[2-(Dimethylamino)-4-pyridyl]-4-(2-furyl)-6 (2-thienyl)-2-pyrimidinamine
l HzN N N~ I ~N ~S N The title compound was synthesized in a similar manner
to Example 43 at 80C using 5- (2-fluoro-4-pyridyl) -4- (2-furyl)
-6(2-thienyl)-2-pyrimidinamine. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 3.00 (6H,
s), 6.02 (1H, dd, J = 0.8, 3.6 Hz), 6.45 (1H, dd, J = 2.0, 3.6 Hz), 6.52
(1H, dd, J = 1.2, 5.2 Hz) , 6. 59 (1H, s) , 6. 62 (1H, dd, J = 1.2, 4. 0
Hz) , 6.81 (2H, br s), 6.91 (1H, dd, J = 4.0, 5.2 Hz), 7.59 (1H, dd, J =
1.2, 5.2 Hz) , 7.71 (1H, dd, J = 0. 8, 2.0 Hz) , 8.20 (1H, dd, J = 0.8, 5.2
Hz). Example 59:
5-[2-(Dimethylamino)-9-pyridyl]-4-(2-furyl)-6(3-thienyl)-2-pyrimidinamine
H2N N N~ I iN S /N~ 



163   The title compound was synthesized in a similar manner to
Examp1e93at80C
using5-(2-fluoro-4-pyridyl)-4-(2-furyl)-6(3-thienyl)-2-pyrimidinamine. 1H
NMR (400 MHz, DMSO-d6) 8 ppm; 2.94 (6H, s), 6.06 (1H, d, J - 3.2 Hz),
6.39-6.46 (3H, m), 6.78 (2H, br s), 7.05 (1H, dd, J = 1.2, 4.8 Hz),
7.34-7.39 (2H, m), 7.68 (1H, d, J = 1.2 Hz), 8.07 (1H, d, J = 4.8 Hz) .
Example 60:
5-[2-(Dimethylamino)-4-pyridyl]-4-(2-furyl)-6(2-pyridyl)-2-pyrimidinamine
HzN~N I O N~ I ~N TN iN~ The title compound was synthesized in a similar
manner to Examp1e43at80C
using5-(2-fluoro-4-pyridyl)-4-(2-furyl)-6(2-pyridyl)-2-pyrimidinamine. 1H
NMR (400 MHz, DMSO-d6) ~ ppm; 2.84 (6H, s), 6.19 (1H, dd, J = 0.8, 3.2 Hz)
, 6.26 (1H, br) , 6.28 (1H, dd, J = 1.2, 5.2 Hz) , 6.46 (1H, dd, J = 1.6,
3.2 Hz), 6.95 (2H, br s), 7.25 (1H, ddd, J = 1.2, 4.8, 7.6 Hz), 7.38-7.40
(1H, m), 7.68-7.73 (2H, m), 7.87 (1H, dd, J = 0.4, 5.2 Hz), 8.36-8.38 (1H,
m). Example 61:
5-[2-(Dimethylamino)-4-pyridyl]-4-(2-furyl)-6(3-pyridyl)-2-pyrimidinamine
164   



i ~> HZN~N I O INS I ~N I TI N ,N~ The title compound was synthesized in a
similar manner to Example 43 at 80C using
5-(2-fluoro-4-pyridyl)-4-(2-furyl)-6(3-pyridyl)-2-pyrimidinamine. 1H NMR
(400 MHz, DMSO-d6) ~ ppm; 2.87 (6H, s), 6.17 (1H, dd, J = 0.8, 3. 6 Hz) ,
6. 36 (1H, dd, J = 1.2, 5.2 Hz) , 6. 39 (1H, br) , 6.46 (1H, dd, J = 1. 6,
3. 6 Hz) , 6. 96 (2H, br s) , 7.27 (1H, ddd, J = 0 . 8, 5 . 2, 8 . 0 Hz ) ,
7 . 67 ( 1H, dt, J = 2 . 0, 8 . 0 Hz ) , 7 . 70 ( 1H, dd, J = 0. 8, 1. 6
Hz) , 7. 94 (1H, d, J = 5.2 Hz) , 8. 41-8. 45 (2H, m) , . Example 62:
5-[2-(Dimethylamino)-4-pyridyl]-4-(2-furyl)-6(9-pyridyl)-2-pyrimidinamine
HZN~N I O N~ ~N ,NJ ~ TN, The title compound was synthesized in a similar
manner to Example 43 at 80C using 5- (2-fluoro-4-pyridyl) -4- (2-furyl)
-6(4-pyridyl)-2-pyrimidinamine. 1H NMR (400 MHz, DMSO-d6) ~ ppm; 2.88 (6H,
s), 6.17 (1H, d, J - 3.6 Hz), 6.36 (1H, d, J = 5.2 Hz), 6.39 (1H, s), 6.97
(1H, 165  



dd, J = 1. 6, 3. 6 Hz) , 7. 01 (2H, br s) , 7.24 (2H, d, J = 5. 6 Hz) ,
7.72 (1H, s), 7.95 (1H, d, J = 5.2 Hz), 8.44 (2H, d, J = 5.6 Hz) . Example
63: 5-[2-(Dimethylamino)-9-pyridyl]-4-(2-furyl)-6phenyl-2-pyrimidinamine
HzN~N I O N~ ~N ~N~ The title compound was synthesized in a similar manner
to Example 43 at 80C using 5- (2-fluoro-4-pyridyl) -9- (2-furyl)
-6phenyl-2-pyrimidinamine. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 2.89 (6H, s),
6.12 (1H, d, J - 3.2 Hz), 6.31 (1H, br), 6.32 (1H, br), 6.94 (1H, dd, J =
1.6, 3 . 2 Hz ) , 6 . 85 ( 2H, br s ) , 7 . 19-7 . 26 ( 5H, m) , 7 . 67-7 .
68 ( 1H, m) , 7.91 (1H, d, J = 5.6 Hz). Example 64:
5-(2-Butoxy-4-pyridyl)-4,6-di(2-furyl)-2pyrimidinamine l HzN~N I O N~ I / O
~N 0~ In a reaction vessel, sodium (21 mg, 0.931 mmol) was dissolved in
n-butanol (4 ml) and then
5-(2-fluoro-4-pyridyl)4,6-di(2-furyl)-2-pyrimidinamine
(100mg,0.310mmo1)wasadded 166   thereto, followed by stirring under reflux
for 5 hours under an atmosphere of nitrogen gas . The reaction was
terminated by adding water thereto. Then, the reaction mixture was
extracted with ethyl acetate, washed with water and brine, dried over
anhydrous sodium sulfate and then the filtrate was concentrated. The
resulting solid was suspended in ethanol, collected by filtration and
washed with ethanol, to give the title compound (63 mg, 54%) as a pale
yellow solid. 1HNMR (900 MHz, DMSO-d6) 8 ppm; 0.92 (3H, t, J=7.2 Hz) ,
1.36-1.45 (2H, m) , 1 . 66-1. 73 (2H, m) , 4. 29 (2H, t, J = 6. 8 Hz) , 6.
09 (2H, dd, J = 0.8, 3. 6 Hz) , 6.45 (2H, dd, J = 1. 6, 3. 6 Hz) , 6. 69
(1H, dd, J = 0.8, 1. 6 Hz) , 6. 90 (1H, dd, J = 1. 6, 5.2 Hz) , 6. 91 (2H,
br s), 7.66 (2H, dd, J = 0.8, 1.6 Hz), 8.22 (1H, dd, J = 0.8, 



5.2 Hz) . Example 65:
2-({4-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]2-pyridyl)oxy)-1-ethanol HZN N
N i I `1 ~N O O~,OH In a reaction vessel, sodium hydride (15 mg, 0.372
mmol) was suspended in N, N-dimethyl formamide ( 4 ml ) and ethylene glycol
(23 mg, 0.372 mmol) was added thereto, followed by stirring at 80C for 30
minutes under an atmosphere of nitrogen gas. Subsequently,
5-(2-fluoro-4-pyridyl)-4,6-di(2-furyl)-2pyrimidinamine ( 100 mg, 0 . 310
mmol ) was added thereto, followed 167   by stirring for 14 hours under the
same conditions . Then, the reaction was terminated by adding water
thereto. The reaction mixture was extracted with ethyl acetate, washed with
water and brine, dried over anhydrous sodium sulfate and then the filtrate
was concentrated. The resulting crude product was purified by silica gel
column chromatography, to give the title compound (41 mg, 36%) as a pale
yellow solid. 1H NMR (900 MHz, DMSO-d6) b ppm; 3.71 (2H, td, J = 5.2, 5.2
Hz) , 4.30 (2H, t, J = 5.2 Hz), 4.84 (1H, t, J = 5.2 Hz), 6.09 (2H, d, J =
3.2 Hz) , 6. 95 (2H, dd, J = 1. 6, 3. 2 Hz) , 6.71 (1H, br) , 6.91-6.92
(3H, m), 7.66 (2H, d, J = 1.6 Hz), 8.22 (1H, d, J = 5.2 Hz). Example 66:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1propyl-1,2-dihydro-2-pyridinone HZN
N N I~~ ~N~O 



In a reaction vessel, 5-[2-amino-4-(2-furyl)-5
pyrimidinyl]-1,2-dihydro-2-pyridinone (100mg, 0.393mmo1) and potassium
carbonate (109 mg, 0.787 mmol) were suspended in methanol (2 ml) . Then,
propyl iodide (134 mg, 0.787 mmol) was added thereto, followed by stirring
at 50C for 17 hours. After the reaction was terminated, the mixture was
concentrated and suspended in dimethylsulfoxide. The insoluble matters were
168   removed by filtration and the resulting filtrate was purified by
HPLC, to give the title compound ( 4 8 mg, 41% ) as a pale yellow solid. 1H
NMR (400 MHz, DMSO-d6) S ppm; 0.86 (3H, t, J = 7.2 Hz) , 1. 67 (2H, tq, J =
7.2, 7.2 Hz), 3.85 (2H, t, J = 7.2 Hz), 6.37 (1H, dd, J = 0. 4, 9. 6 Hz) ,
6. 57 (1H, dd, J = 1. 6, 3.2 Hz) , 6. 68 (1H, dd, J = 0.8, 3.2 Hz), 6.79
(2H, br s), 7.22 (1H, dd, J = 2.4, 9. 6 Hz) , 7. 68 (1H, dd, J = 0.4, 2.4
Hz) , 7.75 (1H, dd, J = 0. 8, 1. 6 Hz) , 8. 13 (1H, s) . Example 67:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1butyl-1,2-dihydro-2-pyridinone HZN N
N I~~ ~N~O The title compound was synthesized in a similar manner to
Example 66 using butyl iodide. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 0.89 (3H,
t, J = 7.2 Hz) , 1.28 (2H, tq, J = 7. 2, 7.2 Hz) , 1. 63 (2H, dt, J = 7. 2,
7.2 Hz) , 3. 88 ( 2H, t, J = 7 . 2 Hz ) , 6 . 37 ( 1H, d, J = 9 . 2 Hz ) ,
6 . 57 ( 1H, dd, J = 1.6, 3.6 Hz), 6.68 (1H, d, J = 3.6 Hz), 6.79 (2H, br
s), 7.22 (1H, dd, J= 2.4, 9.2 Hz) , 7. 68 (1H, d, J= 2.4 Hz) , 7.73-7.75
(1H, m), 8.13 (1H, s). Example 68:
5-[2-Amino-9-(2-furyl)-5-pyrimidinyl]-1(2-fluoroethyl)-1,2-dihydro-2-pyridi
none l69   



HzN N F The title compound was synthesized in a similar manner to Example
66 using 1-iodo-2-fluoroethane. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 4.24 (2H,
dt, J = 4.8, 26.0 Hz) , 4.70 (2H, dt, J = 4.8, 47.2 Hz) , 6.42 (1H, d, J =
9.2 Hz) , 6.57 (1H, dd, J = 1. 6, 3. 6 Hz) , 6.70 (1H, dd, J = 0.8, 3. 6
Hz) , 6.81 (2H, br s), 7.27 (1H, dd, J = 2.8, 9.2 Hz), 7.68 (1H, d, J = 2.8
Hz), 7.74-7.76 (1H, m), 8.11 (1H, s). Example 69:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl)-1(8-hydroxyoctyl)-1,2-dihydro-2-pyrid
inone HZN N N ~N~O HO The title compound was synthesized in a similar
manner to Example 66 using 8-bromo-1-octanol. 1H NMR (400 MHz, MeOH-dq) 8
ppm; 1.20-1.31 (8H, m), 1.37-1.45 (2H, m) , 1 . 62-1.71 (2H, m) , 3. 92
(2H, t, J = 6. 8 Hz) , 3. 92 (2H, t, J = 7.2 Hz), 6.42 (1H, dd, J = 2.0,
3.6 Hz), 6.46 (1H, d, J = 9.2 Hz), 6.75 (1H, d, J = 3.6 Hz), 7.27 (1H, dd,
J = 2.4, 9.2 Hz) , 7. 96-7.48 (1H, m) , 7.53 (1H, d, J = 2.4 Hz) , 8. 03
(1H, 170    S) . Example 70: Methyl 4-{5-[2-amino-4-(2-furyl)-5 



pyrimidinyl]-2-oxo-1,2-dihydro-1-pyridinyl}butanoate H2N O ~O~ '~O The
title compound was synthesized in a similar manner to Example 66 using
ethyl 4-bromobutylate. 1H NMR (900 MHz, CDC13) b ppm; 2. 12 (2H, tt, J =
7.2, 7 .2 Hz) , 2.41 (2H, t, J = 7.2 Hz), 3.67 (3H, s), 4.04 (2H, t, J =
7.2 Hz) , 5.45 (2H, br s) , 6.44 (1H, dd, J = 1. 6, 3. 6 Hz) , 6. 60 (1H,
d, J = 9 . 2 Hz ) , 6 . 71 ( 1H, d, J = 3 . 6 Hz ) , 7 . 20 ( 1H, dd, J = 2
. 8, 9.2 Hz), 7.24 (1H, d, J = 2.8 Hz), 7.49 (1H, dd, J = 0.8, 1.6 Hz) , 8.
14 (1H, s) . Example 71: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(2-propynyl)-1,2-dihydro-2-pyridinone HzN~N I O N~ N" O The title compound
was synthesized in a similar manner to Example 66 using propargyl bromide.
1H NMR (400 MHz, CDC13) 8 ppm: 2.49 (1H, t, J = 2.8 Hz) , 4.82 171 



(2H, d, J = 2.8 Hz), 5.31 (2H, br s), 6.95 (1H, dd, J = 1.6, 3. 6 Hz) , 6.
61 (1H, dd, J = 0.4, 9.2 Hz) , 6.74 (1H, dd, J = 0. 8, 3. 6 Hz) , 7.23 (1H,
dd, J = 2.4, 9.2 Hz) , 7.49 (1H, dd, J = 0. 8, 1.6 Hz), 7.59 (1H, dd, J =
0.9, 2.4 Hz), 8.16 (1H, s). Example 72:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1isobutyl-1,2-dihydro-pyridinone I~
H2N N N ~N~O The title compound was synthesized in a similar manner to
Example 66 using 1-iodo-2-methylpropane. 1H NMR (400 MHz, CDC13) 8 ppm;
0.96 (6H, t, J = 7.2 Hz) , 2. 16-2.27 (1H, m), 3.78 (2H, d, J = 7.6 Hz),
5.26 (2H, br s), 6.43 (1H, dd, J = 1.6, 3.6 Hz), 6.61 (1H, d, J = 9.6 Hz),
6.68 (1H, dd, J = 0. 8, 3. 6 Hz) , 7.14 (1H, dd, J = 0.4, 2.4 Hz) , 7.19
(1H, dd, J = 2. 4, 9. 6 Hz) , 7. 48 (1H, dd, J = 0.8, 1. 6 Hz) , 8.12 (1H,
s) . Example 73:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(2-butynyl)-1,2-dihydro-2-pyridinone
HZN N ly _O N~ N"O The title compound was synthesized in a similar manner
to 172   Example 66 using 1-bromo-2-butyne. 



1H NMR (400 MHz, DMSO-ds) 8 ppm; 1.80 (3H, s), 4.67 (2H, d, J - 2.0 Hz),
6.41 (1H, d, J = 9.2 Hz), 6.56-6.59 (1H, m), 6.74 (1H, d, J = 3.2 Hz), 6.80
(2H, br s), 7.26 (1H, dd, J = 2.0, 9.2 Hz) , 7.72 (1H, d, J = 2.0 Hz) ,
7.79 (1H, br) , 8. 13 (1H, s) . Example 74:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1benzyl-1,2-dihydro-2-pyridinone
HzN~N I O N~ N O The title compound was synthesized in a similar manner to
Example 66 using benzyl chloride. 1H NMR (400 MHz, CDC13) S ppm; 5. 14 (2H,
br) , 5. 18 (2H, s) , 6. 39 (1H, dd, J = 1.6, 3.6 Hz), 6.64-6.68 (2H, m),
7.18-7.23 (2H, m) , 7.27-7.36 (5H, m) , 7. 41 (1H, dd, J = 0. 8, 1. 6 Hz) ,
8. 07 (1H, s) . Example 75:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1isopentyl-1,2-dihydro-2-pyridinone
HZN The title compound was synthesized in a similar manner to 173
Example 66 using 1-iodo-3-methylbutane. 1H NMR (400 MHz, MeOH-d9) b ppm; 0.
98 ( 6H, d, J= 6. 0 Hz) , 1 . 60-1 . 70 (3H, m), 4.05 (2H, t, J = 7.2 Hz),
6.53 (1H, dd, J = 1.6, 3.6 Hz), 6.57 (1H, d, J = 9.2 Hz), 6.86 (1H, dd, J =
0.9, 3.6 Hz), 7.38 (1H, dd, J = 2.8, 9.2 Hz) , 7. 58 (1H, dd, J = 0.4, 1. 6
Hz) , 7. 65 (1H, d, J = 2. 8 Hz) , 8.14 (1H, s) . Example 76:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(2-methylbutyl)-1,2-dihydro-2-pyridi
none H2N~N I O N~ 



N O The title compound was synthesized in a similar manner to Example 66
using 1-iodo-2-methylbutane. 1H NMR (400 MHz, MeOH-d9) 8 ppm; 0.9l (3H, d,
J = 6.8 Hz) , 0. 96 ( 3H, t, J= 7 . 6 Hz ) , 1 . 17-1 . 28 ( 1H, m) , 1 .
38-1. 50 ( 1H, m) , 1 . 93-2 . 09 (1H, m) , 3.79 (1H, dd, J = 8.4, 12. 8
Hz) , 3. 99 (1H, dd, J = 6. 8, 12 . 8 Hz ) , 6 . 53 ( 1H, dd, J = 1 . 6, 3
. 6 Hz ) , 6 . 58 ( 1H, d, J = 9 . 2 Hz), 6.87 (1H, d, J = 3.6 Hz), 7.39
(1H, dd, J = 2.4, 9.2 Hz), 7.57 (1H, br), 7.60 (1H, d, J = 2.4 Hz), 8.12
(1H, s). Example 77:
5-[2-Amino-9-(2-furyl)-5-pyrimidinyl]-1octyl-1,2-dihydro-2-pyridinone 174
The title compound was synthesized in a similar manner to Example 66 using
octyl bromide. 1H NMR (400 MHz, CDC13) 8 ppm; 0. 87 (3H, t, J = 7.2 Hz) ,
1. 18-1. 42 (10H, m) , 1.72-1 . 81 (2H, m) , 3. 95 (2H, d, J = 7. 6 Hz) (
5. 17 (2H, br s), 6.43 (1H, dd, J = 1.6, 3.6 Hz), 6.60 (1H, d, J = 10.4 Hz)
, 6. 66 (1H, dd, J = 0. 8, 3. 6 Hz) , 7. 16-7.22 (2H, m) , 7. 48-7. 51 (1H,
m), 8.13 (1H, s). Example 78:
2-{5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2oxo-1,2-dihydro-1-pyridinyl}ethyl
cyanide H2N N N ~N~O II N The title compound was synthesized in a similar
manner to Example 66 using 3-bromopropionitrile. 1H NMR (400 MHz, CDC13) S
ppm; 2.99 (2H, t, J = 6.0 Hz), 4.20 (2H, t, J = 6.0 Hz), 5.18 (2H, br s),
6.45 (1H, dd, J = 1.6, 3. 6 Hz) , 6. 62 (1H, d, J = 9. 6 Hz) , 6. 78 (1H,
d, J = 3. 6 Hz) , 7.22-7.33 (2H, m), 7.48-7.51 (1H, m), 8.16 (1H, s). 175 



Example 79:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(3-fluoropropyl)-1,2-dihydro-2-pyrid
inone HZN~N I O N~ N" O F The title compound was synthesized in a similar
manner to Example 66 using 1-bromo-3-fluoropropane. 1H NMR (400 MHz, CDC13)
~ ppm: 2.21 (2H, dtt, J = 6. 0, 6.8, 27.2 Hz) , 9 . 12 (2H, t, J = &. 8 Hz)
, 4 . 51 (2H, dt, J = 6. 0, 46.8 Hz) , 5.42 (2H, br s), 6.46 (1H, dd, J =
1.6, 3.6 Hz), 6.60 (1H, dd, J = 0.8, 9.2 Hz), 6.75 (1H, d, J = 3.6 Hz),
7.20-7.26 (2H, m), 7.48-7.52 (1H, m), 8.11 (1H, s). Example 80:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(2-hydroxyethyl)-1,2-dihydro-2-pyrid
inone H2N N N N~O OH The title compound was synthesized in a similar manner
to Example 66 using 2-iodoethanol. MS m/e (ESI) 299 (MH+) . Example 81:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1 176   



(3-hydroxypropyl)-1,2-dihydro-2-pyridinone HzN O OH The title compound was
synthesized in a similar manner to Example 66 using 3-iodopropanol. 1H NMR
(400 MHz, MeOH-d9) S ppm; 1. 98 (2H, dt, J = 6. 4, 6. 4 Hz) , 3.60 (2H, t,
J = 6.4 Hz), 4.14 (2H, t, J = 6.4 Hz), 6.54 (1H, dd, J = 2.0, 3.6 Hz), 6.58
(1H, d, J = 9.2 Hz), 6.89 (1H, d, J = 3 . 6 Hz ) , 7 . 39 ( 1H, dd, J = 2 .
4 , 9 . 2 Hz ) , 7 . 58-7 . 60 ( 1H, m) , 7.66 (1H, d, J = 2.4 Hz), 8.15
(1H, s). Example 82:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(2-methoxyethyl)-1,2-dihydro-2-pyrid
inone H2N~N I O N~ N" O O~ The title compound was synthesized in a similar
manner to Example 66 using 2-bromoethyl methyl ether. 1H NMR (400 MHz,
CDC13) ~ ppm; 3.30 (3H, s), 3.70 (2H, t, J = 4.8 Hz), 4.l6 (2H, t, J = 4.8
Hz), 5.23 (2H, br s), 6.40-6.46 (1H, m), 6.60 (1H, d, J = 9.2 Hz), 6.65
(1H, d, J = 3.2 Hz), 177    7.20 (1H, dd, J = 2.4, 9.2 Hz), 7.31 (1H, d, J
= 1.6 Hz), 7.50 (1H, br) , 8.14 (1H, s) . 



Example 83:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1[2-(1H-1-pyrrolyl)ethyl]-1,2-dihydro
-2-pyridinone H2N~N I O N~ N" O The title compound was synthesized in a
similar manner to Example 66 using 1-(2-bromoethyl)pyrrole. 1H NMR (400
MHz, CDC13) 8 ppm; 4.21-9.26 (2H, m) , 4.28-4.33 (2H, m), 5.12 (2H, br s),
6.12 (2H, dd, J = 2.0, 2.0 Hz), 6.37 (1H, d, J = 2.4 Hz), 6.43 (1H, dd, J =
1.6, 3.6 Hz), 6.52 (2H, dd, J = 2.0, 2.0 Hz), 6.57 (1H, d, J = 9.6 Hz),
6.66 (1H, dd, J = 0.8, 3.6 Hz), 7.15 (1H, dd, J = 2.4, 9.6 Hz), 7.47 (1H,
dd, J - 0.8, 1.6 Hz), 7.84 (1H, s). Example 84:
2-{5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2oxo-1,2-dihydro-1-pyridinyl}aceta
mide HZN~N I O N~ N"O O\J `N~HZ The title compound was synthesized in a
similar manner to 178   Example 66 using 2-bromoacetamide. 1H NMR (400 MHz,
DMSO-d6) 8 ppm; 4. 52 (2H, s) , 6. 38 (1H, d, J - 9.2 Hz) , 6. 56 (1H, dd,
J = 1. 6, 3. 6 Hz) , 6.73 (1H, d, J = 3. 6 Hz), 6.80 (2H, br s), 7.19 (1H,
br s), 7.24 (1H, dd, J = 2.4, 9.2 Hz), 7.62 (1H, br s), 7.63 (1H, d, J =
2.4 Hz), 7.77 (1H, br), 8.10 (1H, s). Example 85:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(cyclopropylmethyl)-1,2-dihydro-2-py
ridinone 



H2N N 0 N~ N" O The title compound was synthesized in a similar manner to
Example 66 using cyclopropylmethyl bromide. 1H NMR (400 MHz, CDC13) 8 ppm;
0. 36-0. 41 (2H, m) , 0. 58-0. 65 (2H, m), 1.22-1.33 (1H, m), 3.84 (2H, d,
J = 7.2 Hz), 5.16 (2H, br s), 6.44 (1H, dd, J = 1.6, 3.6 Hz), 6.62 (1H, d,
J = 9.2 Hz), 6.68 (1H, d, J = 3.6 Hz), 7.21 (1H, dd, J = 2.4, 9.2 Hz), 7.32
(1H, d, J = 2.4 Hz), 7.48-7.52 (1H, m), 8.15 (1H, s). Example 86:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1[2-(2-methoxyethoxy)ethyl]-1,2-dihyd
ro-2-pyridinone l79   H2N Y N IN .~ ~N- \O O ~O The title compound was
synthesized in a similar manner to Example 66 using
1-bromo-2-(2-methoxyethoxy)ethane. 1H NMR (400 MHz, CDC13) 8 ppm; 3.27 (3H,
s), 3.39-3.46 (2H, m), 3.53-3.61 (2H, m), 3.81 (2H, t, J = 4.8 Hz), 4.19
(2H, t, J = 4.8 Hz), 5.50 (2H, br s), 6.43 (1H, dd, J = 1.6, 3.2 Hz), 6.59
(1H, d, J = 9.2 Hz), 6.66 (1H, d, J = 3.2 Hz), 7.19 (1H, dd, J = 2.4, 9.2
Hz), 7.41 (1H, d, J = 2.4 Hz), 7.50 (1H, d, J = 1.6 Hz), 8.l5 (1H, s).
Example 87:
5-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1ethyl-1,2-dihydro-2-pyridinone
HZNYN~O Ns 



,O _N_ ,O The title compound was synthesized in a similar manner to Example
66 using 5-[2-amino-4,6-di(2-furyl)-5-pyrimidinyl]-1,2-dihydro-2-pyr
idinone and ethyl iodide. 180   1H NMR (400 MHz, DMSO-d6) ~ ppm; 1. 15 (3H,
t, J = 7.2 Hz) , 3. 89 (2H, q, J = 7.2 Hz), 6.37 (2H, dd, J = 0.8, 3.6 Hz),
6.48 (1H, dd, J = 0.4, 9.2 Hz) , 6. 53 (2H, dd, J = 1. 6, 3. 6 Hz) , 6. 87
(2H, br s) , 7.27 (1H, dd, J = 2.4, 9.2 Hz) , 7. 61 (1H, d, J = 2. 4 Hz) ,
7.75 (2H, dd, J = 0.8, 1. 6 Hz) . Example 88:
5-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1allyl-1,2-dihydro-2-pyridinone
HzN~N~~ INs O _N. ..O The title compound was synthesized in a similar
manner to Example 66 using
5-[2-amino-4,6-di(2-furyl)-5-pyrimidinyl]-1,2-dihydro-2-pyr idinone and
allyl bromide. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 4.50 (2H, d, J = 5.2 Hz) ,
4. 95 (1H, dd, J = 1.2, 17.2 Hz), 5.08 (1H, dd, J = 1.2, 10.0 Hz), 5.88
(1H, ddt, J = 5.2, 10.0, 17.2 Hz), 6.43 (2H, dd, J = 0.8, 3.6 Hz), 6.52
(1H, dd, J = 0.8, 9.2 Hz), 6.53 (2H, dd, J = 1.6, 3.6 Hz), 6.86 (2H, br s),
7.32 (1H, dd, J = 2.9, 9.2 Hz), 7.50 (1H, dd, J = 0.8, 2.4 Hz), 7.74 (2H,
dd, J = 0.8, 1.6 Hz). Example 89:
5-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1propyl-1,2-dihydro-2-pyridinone 



181   H2N~N~O Ns O The title compound was synthesized in a similar manner
to Example 66 using
5-[2-amino-4,6-di(2-furyl)-5-pyrimidinyl]-1,2dihydro-2-pyridinone and
propyl iodide. 1H NMR (400 MHz, CDC13) b ppm; 0.90 (3H, t, J = 7.2 Hz),
1.76 (2H, tq, J = 7.2, 7.2 Hz), 3.93 (2H, t, J = 7.2 Hz), 6.12 (2H, br s )
, 6 . 4 4 ( 2H, dd, J = 1. 6, 3 . 6 Hz ) , 6 . 57 ( 2H, d, J = 3 . 6 Hz ) ,
6.78 (1H, d, J = 9.2 Hz), 7.11 (1H, d, J = 2.4 Hz), 7.24 (1H, dd, J = 2.4,
9.2 Hz), 7.53 (2H, dd, J = 0.8, 1.6 Hz). Example 90:
5-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1butyl-1,2-dihydro-2-pyridinone
HZN O v'~ The title compound was synthesized in a similar manner to 



Example 66 using
5-[2-amino-4,6-di(2-furyl)-5-pyrimidinyl]-1,2dihydro-2-pyridinone and butyl
iodide. 1H NMR (400 MHz, CDC13) 8 ppm; 0. 90 (3H, t, J = 7.2 Hz) , 1.23-1 .
39 (2H, m) , 1. 65-1.79 (2H, m) , 3. 98 (2H, t, J = 7.2 Hz) , 6.50 (2H, 182
dd, J = 1.6, 3.6 Hz), 6.75 (2H, d, J = 3.6 Hz), 6.81 (1H, d, J = 9 . 2 Hz )
, 7 . 04 ( 2H, br s ) , 7 . 14 ( 1H, d, J = 2 . 4 Hz ) , 7 . 22-7 . 30 (1H,
m), 7.56 (2H, d, J = 1.6 HZ). Example 91:
5-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1
(2-butynyl)-1,2-dihydro-2-pyridinone H2NYN IN N~ ~O The title compound was
synthesized in a similar manner to Example 66 using
5-[2-amino-4,6-di(2-furyl)-5-pyrimidinyl]-1,2dihydro-2-pyridinone and
1-bromo-2-butyne. 



1H NMR (400 MHz, DMSO-dE) 8 ppm; 1.74 (3H, t, J = 2.4 Hz) , 4. 65 (2H, q, J
= 2.4 Hz), 6.41 (2H, dd, J = 0.8, 3.6 Hz), 6.52 (1H, dd, J = 0. 9, 9.2 Hz)
, 6.54 (2H, dd, J = 2.0, 3. 6 Hz) , 6. 88 (2H, br s), 7.30 (1H, dd, J =
2.4, 9.2 Hz), 7.62 (1H, dd, J = 0.4, 2.4 Hz), 7.75 (2H, dd, J = 0.8, 2.0
Hz). Example 92:
5-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1(2-fluoroethyl)-1,2-dihydro-2-py
ridinone HZN N N I N' F 183   The title compound was synthesized in a
similar manner to Example 66 using
5-[2-amino-9,6-di(2-furyl)-5-pyrimidinyl]-1,2dihydro-2-pyridinone and
1-iodo-2-fluoroethane. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 4.22 (2H, dt, J =
4.8, 26.0 Hz), 4.64 (2H, dt, J = 9.8, 47.6 Hz), 6.38 (2H, dd, J = 0.8, 3.6
Hz), 6.52 (2H, dd, J = 1.6, 3.6 Hz), 6.52 (1H, d, J = 9.2 Hz) , 6. 87 (2H,
br s) , 7.30 (1H, dd, J = 2.8, 9.2 Hz) , 7.59 (1H, d, J = 2.8 Hz), 7.79
(2H, dd, J = 0.8, 1.6 Hz). Example 93:
5-[2-Amino-9-(2-furyl)-5-pyrimidinyl]-1(3-thienyl)-1,2-dihydro-2-pyridinone
HZN N N I~~ ~N~O IO S In a reaction vessel, 5-[2-amino-4-(2-furyl)-5
pyrimidinyl]-1,2-dihydro-2-pyridinone (50 mg, 0.197 mmol),
thiophene-3-boronic acid ( 50 mg, 0 . 393 mmol ) , and copper acetate ( 4
mg, 0 . 0197 mmol ) were suspended in N, N-dimethylformamide ( 3 ml) .
Pyridine (31 mg, 0.393 mmol) was added thereto, followed by stirring at
room temperature for 14 . 5 hours in the air. After the reaction was
terminated, the mixture was concentrated and suspended in
dimethylsulfoxide. Subsequently, the insoluble matters were removed by
filtration and the resulting filtrate was purified by HPLC, to give the
title compound (34 mg, 51%) 184 



as a pale yellow solid. 1H NMR (900 MHz, DMSO-d6) 8 ppm; 6. 47 (1H, dd, J =
0. 8, 9. 6 Hz) , 6.59 (1H, dd, J = 1.6, 3.2 Hz), 6.78 (2H, br s), 6.82 (1H,
dd, J = 0. 8, 3.2 Hz) , 7.28 (1H, dd, J = 2.4, 9. 6 Hz) , 7.35 (1H, dd, J =
1. 6, 5.2 Hz) , 7. 61 (1H, dd, J = 3.2, 5.2 Hz) , 7. 71 (1H, dd, J = 0.8,
2.4 Hz), 7.78-7.81 (2H, m), 8.23 (1H, s). Example 94:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1phenyl-1,2-dihydro-2-pyridinone HzN
N N \" O N ~I The title compound was synthesized in a similar manner to
Example 93 using phenylboronic acid. 1H NMR (400 MHz, DMSO-d6) 8 ppm; 6.47
(1H, dd, J = 0.8, 9.2 Hz) , 6.60 (1H, dd, J = 1.6, 3.6 Hz), 6.77 (2H, br
s), 6.82 (1H, dd, J = 0.8, 3. 6 Hz) , 7.32 (1H, dd, J = 2.4, 9.2 Hz) , 7.
40-7.52 (5H, m), 7.62 (1H, d, J = 2.4 Hz), 7.81 (1H, dd, J = 0.8, 1.6 Hz),
8.21 (1H, s). Example 95:
5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1[(E)-2-phenyl-1-ethenyl]-1,2-dihydro
-2-pyridinone 185   H2N N The title compound was synthesized in a similar
manner to Example 93 using E-phenylethenylboronic acid. 



1H NMR (400 MHz, DMSO-d6) 8 ppm; 6. 48 (1H, d, J = 9.2 Hz) , 6. 59 (1H, dd,
J = 1.6, 3.2 Hz), 6.79-6.84 (3H, m), 7.15 (1H, d, J - 15.2 Hz), 7.27 (1H,
dd, J = 2.4, 9.6 Hz), 7.29 (1H, d, J = 7.6 Hz), 7.37 (2H, t, J = 7.6 Hz),
7.51 (2H, d, J = 7.6 Hz), 7.78 (1H, dd, J = 0.8, 1.6 Hz), 7.93 (1H, d, J =
15.2 Hz), 8.06 (1H, d, J = 2.4 Hz), 8.25 (1H, s). Example96:
1-(4-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-2pyridyl}-4-piperidinecarboxyl
ic acid HZN N\ N i I ~N O N O OH In a reaction vessel, ethyl 1- { 4-
[2-amino-4, 6-di (2-furyl )
5-pyrimidinyl]-2-pyridyl}-4-piperidinecarboxylate (59 mg, 0.128 mmol) was
suspended in methanol (0.8 ml). A 5N aqueous sodium hydroxide solution (0.2
ml) was added therto, followed 186    by stirring at room temperature for
15 hours . After the reaction was terminated, the reaction mixture was
extracted with ethyl acetate, washed with water and brine, dried over
anhydrous sodium sulfate and then the filtrate was concentrated, to give
the title compound (20 mg, 36%) as a white solid. 1H NMR (400 MHz, MeOH-d9)
b ppm; 1.60-1.73 (2H, m), 1.88-1.96 (2H, m) , 2.50-2. 60 (1H, m) , 2.96-3.
05 (2H, m) , 9.17-4.25 (2H, m) , 6. 25 (2H, dd, J = 0. 8, 3. 6 Hz) , 6. 40
(2H, dd, J = 2. 0, 3. 6 Hz), 6.58 (1H, dd, J = 1.2, 5.2 Hz), 6.78 (1H, br),
7.55 (2H, dd, J = 0.8, 2.0 Hz), 8.20 (1H, dd, J = 0.8, 5.2 Hz). Example 97:
4-{5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2oxo-1,2-dihydro-1-pyridinyl}butyr
ic acid HZN~N I O N~ N" O HO\ ^ J -O The title compound was synthesized in
a similar manner to 



Example 96 using methyl
4-{5-[2-amino-4-(2-furyl)-5-pyrimidinyl]-2-oxo-1,2-dihydro1-pyridinyl}butan
oate. 1H NMR (900 MHz, DMSO-d6) S ppm; 1. 89 (2H, tt, J = 7.2, 7.2 Hz) ,
2.21 (2H, t, J = 7.2 Hz), 3.91 (2H, t, J = 7.2 Hz), 6.37 (1H, d, J = 9.2
Hz), 6.56 (1H, dd, J = 1.6, 3.6 Hz), 6.70 (1H, d, J = 3.6 Hz), 6.79 (2H, br
s), 7.22 (1H, dd, J = 2.4, 9.2 Hz), 7.65 (1H, d, J = 2.4 Hz), 7.74-7.76
(1H, m), 8.15 (1H, s). 187   Example 98:
5-(2-Fluoro-4-pyridyl)-4-(2-furyl)-2pyrimidinylamine H2N N N~ iN F The
title compound was synthesized in a similar manner to Reference Example 6
and Example 14 using 2-(2-fluoro-9-pyridyl)-1-(2-furyl)-1-ethanone. 1H NMR
(400 MHz, DMSO-d6) 8 ppm; 6.59 (1H, dd, J = 1.8, 3.6 Hz), 6. 81 (1H, dd, J
= 0. 8, 3. 6 Hz) , 7. 06 (2H, br s, 2H) , 7. 13 (1H, s) , 7.18-7.22 (1H, m)
, 7.70 (1H, dd, J = 0. 8, 1. 8 Hz) , 8,21 (1H, d, J = 5.2 Hz), 8.27 (1H,
s). Example 99:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]--1,2dihydro-2-pyridinone H2N~N O N NH
O A suspension of 5-(2-fluoro-4-pyridyl)-4-(2-furyl)-2 pyrimidinylamine
(3.00 g, 11.70 mmol) in concentrated hydrochloric acid (15 ml)-water (15
ml) was stirred at l00C for 2 hours. After cooling as it was, the reaction
mixture was neutralized with a 5N aqueous sodium hydroxide solution. The
resulting solid was collected by filtration, washed with water and dried at
60C for 22 hours, to give the title compound (2.19 188 



g, 70a) as a pale brown solid. 1H NMR ( 400 MHz, DMSO-d6) 8 ppm; 5 . 93 (
1H, dd, J = 1. 8, 6. 8 Hz ) , 6.26 (1H, d, J = 1.8 Hz), 6.59 (1H, dd, J =
1.8, 3.4 Hz), 6.82 (1H, dd, J = 0.8, 3.4 Hz), 6.96 (2H, br s), 7.3I (1H, d,
J = 6.8 Hz), 7.78 (1H, dd, J = 0.8, 1.8 Hz), 8.19 (1H, s). The compounds of
Examples 100 to 142 below were synthesized in a similar manner to Examples
16, 66, and/or 96 using
4-[2-amino-4-(2-furyl)-5-pyrimidinyl]-1,2-dihydro-2-pyridin one. Example
100: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1benzyl-1,2-dihydro-2-pyridinone
H2N N ~ N I N ~ I I O MS m/e (ESI) 345 (MH+) . Example 101:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1phenethyl-1,2-dihydro-2-pyridinone
HZN N ~ N i I N O I/ MS m/e (ESI) 359 (MH+) . Example 102:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(3-phenylpropyl)-1,2-dihydro-2-pyrid
inone 189   



HZN N I N~ \ / i N \ I 0 MS m/e (ESI) 373 (MH+) . Example 103:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(2-fluorobenzyl)-1,2-dihydro-2-pyridinone H2N ~N ~ O I N~ \ / I N \ I O F
MS m/e (ESI) 363 (MH+) . Example 104:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(3-fluorobenzyl)-1,2-dihydro-2-pyridinone H2N I N ' Oi N, \ / 



I N ~ I F O MS m/e (ESI) 363 (MH+) . Example 105:
9-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(9-fluorobenzyl)-1,2-dihydro-2-pyridinone H2N~N ' Oi N~ I \ / F \I O MS m/e
(ESI ) 363 (MH+) . 190   Example 106:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(2,9-difluorobenzyl)-1,2-dihydro-2-pyridinone HZN N ~ I F N~ ~ 



I N ~ I O F MS m/e (ESI) 381 (MH+) . Example 107:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(2,5-difluorobenzyl)-1,2-dihydro-2-pyridinone H2N N I O' F I N~ ~ II N ~ O
F MS m/e (ESI) 381 (MH+) . Example 108:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(3-trifluoromethylbenzyl)-1,2-dihydro-2-pyridinone H2N~N , Oi N, y I N ~ I
F O F F MS m/e (ESI) 4l3 (MH+). Example 109:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(4-trifluoromethylbenzyl)-1,2-dihydro-2-pyridinone 191 



H2N N I ~~ F F F N O MS m/e (ESI) 413 (MH+). Example 110:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1methyl-1,2-dihydro-2-pyridinone HzN
N ~ N~ Nw O MS m/e (ESI) 269 (MH+) . Example 111:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1ethyl-1,2-dihydro-2-pyridinone H2N N
I N N~ O MS m/e (ESI) 283 (MH+) . Example 112:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1propyl-1,2-dihydro-2-pyridinone H2N
MS m/e (ESI) 297 (MH+). 192  



Example113:
1-A11y1-4-[2-amino-4-(2-furyl)-5-pyrimidinyl]1,2-dihydro-2-pyridinone HzN N
I N I I N O MS m/e (ESI) 295 (MH+) . Example 114:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(3-butenyl)-1,2-dihydro-2-pyridinone
H2N N N N i O MS m/e (ESI) 309 (MH+) . Example 115:
7-(4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2oxo-1,2-dihydro-1-pyridinyl)hepta
nenitrile HzN N N N ~N O MS m/e (ESI) 364 (MH+) . Example 116:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1cyclobutylmethyl-1,2-dihydro-2-pyrid
inone 193 



HzN N N~ \ N ~D O MS m/e (ESI) 323 (MH+) . Example 117:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(3-fluoropropyl)-1,2-dihydro-2-pyridinone H2N N , y N NSF i O MS m/e (ESI)
315 (MH+) . Example 118: 4-{4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2
oxo-1,2-dihydro-1-pyridinyl}butyronitrile HZN~N ' Oi N, I \N~N i 



O MS m/e (ESI) 322 (MH+) . Example 119:
4-[2-Amino-9-(2-furyl)-5-pyrimidinyl]-1
(6-chloro-3-pyridylmethyl)-1,2-dihydro-2-pyridinone H2N~N ' Oi N . I \ r CI
I N \ IN I O MS m/e (ESI) 380 (MH+) . 194   Example 120:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(2-pyridylmethyl)-1,2-dihydro-2-pyridinone HZN~N O N, I N ~ I N O 



MS m/e (ESI) 346 (MH+) . Example l21:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(3-pyridylmethyl)-1,2-dihydro-2-pyridinone H2N ~N ~ O I N~ ~ / I N ~ IN I O
MS m/e (ESI) 346 (MH+) . Example 122:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(4-pyridylmethyl)-1,2-dihydro-2-pyridinone H2N ~N ~ O N I ,~ / N N ~ I I 0
MS m/e (ESI) 346 (MH+) . Example 123:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(2-butynyl)-1,2-dihydro-2-pyridinone 



l95   H2N ~N ~ 0 I N~ \ O MS m/e (ESI) 307 (MH+) . Example 124:
4-[2-Amino-9-(2-furyl)-5-pyrimidinyl]-1
(4,4,4-trifluorobutyl)-1,2-dihydro-2-pyridinone H2N~N ' Oi N~ I \ F I N,~ F
O MS m/e (ESI) 365 (MH+). Example 125:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(2-methoxyethyl)-1,2-dihydro-2-pyridinone H2N N 



N I \ N~Oi i O MS m/e (ESI) 313 (MH+) . Example 126:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(2-pentynyl-1,2-dihydro-2-pyridinone HzN I N ' 0i N, i O MS m/e (ESI) 321
(MH+) . l96   Example 127:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(2-methylallyl)-1,2-dihydro-2-pyridi
none H2N N I I N~ I N O MS m/e (ESI) 309 (MH+) . Example 128:
9-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1isobutyl-1,2-dihydro-2-pyridinone
H2N N 



N I N O MS m/e (ESI) 311 (MH+). Example 129:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(2-pentenyl)-1,2-dihydro-2-pyridinon
e H2N N MS m/e (ESI) 323 (MH+) . Example 130:
9-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(3-methyl-2-butenyl)-1,2-dihydro-2-p
yridinone 197    H2N N N I N y O MS m/e (ESI) 323 (MH+) . Example 131:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(3-methylbutyl)-1,2-dihydro-2-pyridi
none H2N I N O N, N\ ^/ _ ITO 



MS m/e (ESI) 325 (MH+). Example 132:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(4-methyl-3-pentenyl)-1,2-dihydro-2-
pyridinone H2N N N I ~1 N ~~ O MS m/e (ESI) 337 (MH+) . Example 133:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(2-propynyl)-1,2-dihydro-2-pyridinon
e H2N N N I N O MS m/e (ESI) 293 (MH+) . 198   Example 134:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(2-diethylaminoethyl)-1,2-dihydro-2-pyridinone H2N N I I N~ I I N~N~ 



J MS m/e (ESI) 354 (MH+) . Example 135:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(2,2,2-trifluoroethyl)-1,2-dihydro-2-pyridinone H2N N I `~ F I N~F F O MS
m/e (ESI) 337 (MH+) . Example 136: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(2-fluoroethyl)-1,2-dihydro-2-pyridinone H2N I N O N, NSF O MS m/e (ESI)
301 (MH+) . Example 137: 9-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1
(1,2,2,2-tetrafluoroethyl)-1,2-dihydro-2-pyridinone 199  



H2N N IN~I ~ NF F ~FOFMS m/e(ESI )355 (MH+)
.Example138:4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-(2,2-difluoroethyl)-1,2
-dihydro-2-pyridinone HZN N I I N~ ~ F I i N F O MS m/e (ESI) 319 (MH+) .
Example 139:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1(2-ethoxyethyl)-1,2-dihydro-2-pyridi
none HzN N N I ~~ N ~O~ O MS m/e (ESI) 327 (MH+) . Example 140: Methyl
{4-[2-amino-4-(2-furyl)-5pyrimidinyl]-2-oxo-1,2-dihydro-1-pyridinyl}acetate
H2N~N O 



N, 0 N~ i 0 O MS m/e (ESI) 327 (MH+) . 200   Example 141:
{4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2oxo-1,2-dihydro-1-pyridinyl}acetic
acid H2N N ~ N~ \ O I~ ~ Nv 'OH O MS m/e (ESI) 313 (MH+). Example 142:
4-(4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2
oxo-1,2-dihydro-1-pyridinyl}butyric acid H2N iN ~ O \ O I_ ^ ~ Nv v 'OH O
MS m/e (ESI) 341 (MH+). Example 143:
N1,N1-Diethyl-2-{4-[2-amino-4-(2-furyl)-5pyrimidinyl]-2-oxo-1,2-dihydro-1-p
yridinyl}acetamide H2N N O N~N~ O 



A suspension of {4-[2-amino-9-(2-furyl)-5-pyrimidinyl]
2-oxo-1,2-dihydro-1-pyridinyl}acetic acid (10 mg, 32 umol),
1-hydroxybenzotriazole (15 mg, 98 umol),
3-(3'-dimethylaminopropyl)-1-ethylcarbodiimide (15 mg, 96 pmol),
diethylamine hydrochloride (18 mg, 164 umol) and triethylamine (22 ul, 160
umol) in N,N-dimethylformamide (1.0 201   ml) was stirred at room
temperature for 17 hours. The reaction mixture was diluted with water and
then extracted with ethyl acetate. The organic layer was concentrated and
then purified by HPLC, to give the title compound (0.73 mg, 6%). MS m/e
(ESI) 368 (MH+) . Example 144:
N1-Phenyl-2-{4-[2-amino-4-(2-furyl)-5pyrimidinyl]-2-oxo-1,2-dihydro-1-pyrid
inyl}acetamide H2N N ly I ~O N~ \ O I N~ \ I N O H The title compound was
synthesized in a similar manner to Example 143 using aniline. MS m/e (ESI)
388 (MH+). 



Example145:
4-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1,2dihydro-2-pyridinone H2N N I N
I \ NH ~O O The title compound was synthesized in a similar manner to
Example 99 using 5-(2-fluoro-4-pyridyl)-4,6-di(2-furyl)-2pyrimidinylamine.
1H NMR ( 400 MHz, DMSO-d6) 8 ppm; 6. 13 ( 1H, dd, J = 1. 6, 6. 8 Hz ) ,
6.19 (1H, d, J = 1.6 Hz), 6.51-6.56 (4H, m), 6.91 (2H, br s), 7.48 (1H, d,
J = 6.8 Hz), 7.74-7.78 (2H, m) . 202   The compounds of Examples 146 to 148
below were synthesized in a similar manner to Examples 16 or 66 using
4-[2-amino-4,6-di(2-furyl)-5-pyrimidinyl]-1,2-dihydro-2-pyr idinone.
Example 146:
4-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1methyl-1,2-dihydro-2-pyridinone
H2N N N~ I N~ O O MS m/e (ESI) 335 (MH+) . Example 147:
4-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1ethyl-1,2-dihydro-2-pyridinone
H2N N N~ I N~ O 



O MS m/e (ESI) 349 (MH+) . Example 148:
4-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1propyl-1,2-dihydro-2-pyridinone
H2N N N I ~N~ 'O O MS m/e (ESI) 363 (MH+). Example 149:
5-[2-Amino-4,6-di(2-furyl)-5 203
pyrimidinyl]-1-(3-hydroxypropyl)-1,2-dihydro-2-pyridinone H2N N N N ~ `~O
OH The title compound was synthesized in a similar manner to Example 66
using 5-[2-amino-4,6-di(2-furyl)-5-pyrimidinyl]-1,2-dihydro-2-pyr idinone
and 3-iodopropanol. MS m/e (ESI) 379 (MH+). Example l50:
4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2pyridinecarboxyamide H2N N 



N ~N HZN `~O A suspension of 5-(2-fluoro-4-pyridyl)-4-(2-furyl)-2
pyrimidinylamine (300 mg, 1.17 mmol) and sodium cyanide in
dimethylsulfoxide ( 3 ml ) was stirred at 150C for 4 6 hours . After
cooling as it was, the reaction mixture was diluted with ethyl acetate and
washed with an aqueous solution of saturated ammonium chloride twice. The
resulting organic layer was dried over anhydrous sodium sulfate and
concentrated. The residue was subjected to silica gel plate (developing
solvent; 209   dichloromethane:methanol=10:1) and then washed with diethyl
ether, to give the title compound (10 mg, 3%) as a colorless solid. 1H NMR
(400 MHz, DMSO-d6) ~ ppm; 6.40 (1H, dd, J = 1.2, 5.2 Hz), 6.51 (1H, d, J =
1.2 Hz), 6.54 (1H, dd, J = 1.6, 3.9 Hz), 6.60 (1H, dd, J = 0.8, 3.4 Hz),
6.89 (2H, br s), 7.72 (1H, dd, J = 0.8, 1.6 Hz), 8.09 (1H, d, J = 5.2 Hz),
8.18 (1H, s). Example 151:
5-(2-Methoxy-4-pyridyl)-4,6-di(2-furyl)-2pyrimidinamine H2N Y N I O INS I
~N ~O O~ The title compound was synthesized in a similar manner to Example
64 using methanol. 



1H NMR (400 MHz, DMSO-d6) 8 ppm; 3.88 (3H, s), 6.08 (2H, d, J = 3. 6 Hz) ,
6. 44 (2H, dd, J= 1. 6, 3. 6 Hz) , 6.73 (1H, br) , 6. 87-6. 94 (3H, m),
7.65 (2H, d, J = 1.6 Hz), 8.23 (1H, d, J = 5.2 Hz). Example 152:
5-(2-Ethoxy-4-pyridyl)-4,6-di(2-furyl)-2pyrimidinamine H2N r 205 i    The
title compound was synthesized in a similar manner to Example 64 using
ethanol. 1H NMR (400 MHz, DMSO-d6) ~ ppm; 1.32 (3H, t, J = 7.2 Hz) , 4.34
(2H, q, J = 7.2 Hz), 6.09 (2H, dd, J = 0.8, 3.6 Hz), 6.45 (2H, dd, J = 1.
6, 3. 6 Hz) , 6. 70 (1H, dd, J = 0.8, 1.2 Hz) , 6. 88-6. 94 (3H, m), 7.67
(2H, dd, J = 0.8, 1.6 Hz), 8.22 (1H, dd, J = 0.8, 5.2 Hz). Example 153:
5-(2-Propoxy-4-pyridyl)-4,6-di(2-furyl)-2pyrimidinamine The title compound
was synthesized in a similar manner to Example 64 using n-propanol. 1H NMR
(400 MHz, DMSO-d6) 8 ppm; 0. 95 (3H, t, J = 7.2 Hz) , 1. 72 (2H, tq, J =
7.2, 7.2 Hz), 4.25 (2H, t, J = 7.2 Hz), 6.09 (2H, dd, J = 0.8, 3. 6 Hz) ,
6. 45 (2H, dd, J = 1. 6, 3. 6 Hz) , 6.70 (1H, dd, J = 0. 8, 1.2 Hz) , 6.
89-6. 94 (3H, m) , 7. 67 (2H, dd, J = 0. 8, 1.6 Hz), 8.22 (1H, dd, J = 0.8,
5.2 Hz). Example 154:
5-(6-Chloro-3-pyridyl)-4-(2-thienyl)-2pyrimidinylamine 206  



HZN N The title compound was obtained in a similar manner to Example 14
using 2-(6-chloro-3-pyridyl)-3-(dimethylamino)-1(2-thienyl)-2-propen-1-one.
1H NMR (400 MHz, DMSO-d6) 8 ppm; 6.73 (1H, dd, J = 1.2, 4.0 Hz) , 6.94 (2H,
br s), 6.98 (1H, dd, J = 4.0, 5.0 Hz), 7.59 (1H, dd, J = 0.8, 8.2 Hz) , 7.
67 (1H, dd, J = 1.2, 5.0 Hz) , 7.83 (1H, dd, J = 2.4, 8.2 Hz), 8.17 (1H,
s), 8.36 (1H, dd, J = 0.8, 2.4). Example 155:
5-(6-Chloro-3-pyridyl)-4-phenyl-2pyrimidinylamine H2N N The title compound
was obtained in a similar manner to Example 14 using
2-(6-chloro-3-pyridyl)-3-(dimethylamino)-1-phenyl-2-propen1-one. 1H NMR
(400 MHz, DMSO-d6) S ppm; 7.01 (2H, br s), 7.27-7.40 (5H, m), 7.42 (1H, dd,
J = 0.8, 8.2 Hz), 7.55 (1H, dd, J = 2.8, 8.2 Hz), 8.14 (1H, dd, J = 0.8,
2.8 Hz), 8.35 (1H, s) . Example 156:
5-(6-Chloro-3-pyridyl)-4-(3-fluorophenyl)-2pyrimidinylamine 207     H2N N 



The title compound was obtained in a similar manner to Example 14 using
2-(6-chloro-3-pyridyl)-3-(dimethylamino)-1(3-fluorophenyl)-2-propen-1-one.
1H NMR (400 MHz, DMSO-d6) S ppm; 7. 00-7.06 (1H, m) , 7. 07 (2H, br s),
7.15-7.25 (2H, m), 7.33-7.39 (1H, m), 7.44 (1H, dd, J - 0.6, 8.2 Hz), 7.58
(1H, dd, J = 2.6, 8.2 Hz), 8.18 (1H, dd, J = 0.6, 2.6 Hz), 8.38 (1H, s).
The compounds represented by the above formula ( I ) according to the
present invention are useful as an adenosine receptor (A1, AzA, A2B or A3
receptor) antagonist and are specifically useful as an Az$ receptor
antagonist . Test examples demonstrating the efficacy of the compounds of
the present invention as a medicament will be described below. Test Example
1: Measurement of the binding ability to adenosine A1 receptor A human
adenosine A1 receptor cDNA was expressed in excess in CHOK1 cells, and this
membrane sample was suspended at a protein concentration of 66.7 ~g/ml in
20 mM HEPES buffer, pH 7.4 (10 mM MgCl2, 100 mM NaCI). To 0.45 ml of this
membrane sample suspension were added 0.025 ml of 60 nM tritium-labeled
chlorocyclopentyl adenosine (3H-CCPA, from NEN Ltd. ) and 0. 025 ml of test
compound. This mixture was left at 30C for 120 minutes, 208    filtered
rapidly under suction through a glass fiber filter (GF/B, from Whatman) ,
and immediately washed twice with 5 ml of 50 mM water-cooled Tris-HC1
buffer. Thereafter, the glass fiber filter was transferred to a vial,
scintillator was added thereto, and the radioactivity on the filter was
measured by a liquid scintillation counter. The inhibition of binding of
3H-CCPA to A1 receptor by the test compound was determined using the
following formula, and from this inhibition, 50 o inhibition concentration
(ICSO) was calculated (the following equation). Inhibition (%)=[1-binding
in the presence of the test compound-nonspecific binding)/(total
binding-nonspecific binding)}]x100 In the above formula, the total binding
means 3H-CCPA-bound radioactivity in the absence of the test compound; the
nonspecific binding means 3H-CCPA-bound radioactivity in the presence of
100 ~.M RPIA ([R]-[1-methyl-2-phenylethyl] adenosine) ; and the binding in
the presence of the test compound means 3H-CCPA-bound radioactivity in the
presence of the test compound at predetermined concentrations. The
inhibition constant (Ki value) in the table was determined from the formula
of Cheng-Prusoff. Test Example 2 : Measurement of the binding ability to
adenosine AZA receptor An experiment of inhibition of binding to adenosine
A2A receptor was conducted using a membrane sample (Receptor Biology Inc .
) where an adenosine AZA receptor cDNAwas expressed in excess . 209  



This membrane sample was suspended at a protein concentration of 22.2 ~g/ml
in 20 mM HEPES buffer, pH 7.4 (10 mM MgCl2 and 100 mM NaCl). To 0.45 ml of
this membrane sample suspension were added 0.025 ml of 500 nM
tritium-labeled 2-p-[2-carboxyethyl]phenetylamino-5'-N-ethylarboxyamide
adenosine (3H-CGS21680, from NEN) and 0. 025 ml of test compound. This
mixture was left at 25C for 90 minutes, filtered rapidly under suction
through a glass fiber filter (GF/B, from Whatman) , and immediately washed
twice with 5 ml of 50 mM ice-cooled Tris-HC1 buffer. Thereafter, the glass
fiber filter was transferred to a vial, scintillator was added thereto, and
the radioactivity on the filter was measured by a liquid scintillation
counter. The inhibition of binding of 3H-CGS21680 to AZA receptor by the
test compound was determined using the following formula, and from this
inhibition, 50 % inhibition concentration (ICso) was calculated. Inhibition
( $ ) _ [ 1- ~ [ (binding in the presence of the test
compound)-(nonspecific binding)]/[(total binding)-(nonspecific
binding)]}]x100 Here, the total binding means 3H-CGS21680-bound
radioactivity in the absence of the test compound; the nonspecific binding
means 3H-CGS21680-bound radioactivity in the presence of 100 ~M RPIA; and
the binding in the presence of the test compound means 3H-CGS21680-bound
radioactivity in thepresence ofthetestcompoundat predetermined
concentrations. The inhibition constant (Ki value) in the table was
determined 210   from the formula of Cheng-Prusoff. Test Example 3:
Experiment of inhibition of NECA-stimulated production of cAMP in adenosine
A2B receptor-expressing cells CHOK1 cells where human adenosine A2B
receptor had been expressed in excess were plated onto a 29-well plate at a
density of 1.5x105 cells/well, cultured overnight, and used in the
experiment . The degree of inhibitory effect of the test compound on the
amount of cAMP produced by stimulation with 30 nM 5'-N-ethylcarboxyamide
adenosine (NECA from Sigma) was evaluated in terms of affinity for AZ$
receptor. That is, the adhering cells were washed twice with 2 ml/well
Krebs-Ringer buffer solution (containing 0.1 % BSA; pH 7.4) and
pre-incubated for 30 minutes in a volume of 0. 5 ml/well . Then, a mixed
solution containing NECA and the test compound was added in a volume of 0.1
ml/well in the presence of a phosphodiesterase inhibitor Ro-20-1724 (a
product of RBI). After pre-incubation for 15 minutes, the reaction was
terminated with 0. 1 N HC1 in a volume of 300 ~1/well. Measurement of
intracellular cAMP was carried out using a cAMP enzyme immunoassay kit
produced by Amersham. The inhibition of NECA-stimulated production of cAMP
by the test compound was determined using the following equation:
Inhibition (%)_[1-{ (amount of CAMP in the coexistence of NECA and the test
compound-amount of cAMP in only the Krebs-Ringer buffer solution)/(amount
of cAMP upon stimulation with NECA only-amount of CAMP in only the
Krebs-Ringer buffer solution)}]x100 211   The ability of the compound
according to the present 



invention to bind to or the ability to antagonize adenosine receptor are as
follows. Table 1 Test CompoundKi (nM) A~Ki (nM) A~,,Ex 161756Ex 172893Ex
18114 ~2 The compounds according to the present invention, salts thereof or
solvates of them have an excellent inhibitory action against the adenosine
receptors. Test Example 4: Evaluation of Defecation-Promoting Action The
defecation-promoting action of the adenosine A2B receptor-inhibiting
compound which was identified by measuring the binding ability and
inhibitory ability thereof to the adenosine receptor in Test Examples 1 to
3, a salt thereof, a solvate of them, or a pharmaceutical composition
containing it can be evaluated on the basis of the following method. That 



is, SD IGS rats (6 weeks-old, from Charles River) were placed in cages (3
animals/cage) and preliminarily allowed food and water ad libitum and
raised for 1 week. Then, a tared water-absorbing sheet was placed below
each cage, and the animals were fasted but allowed water ad libitum
throughout the experiment. After 1.5 hours, the fecal pellets were
collected from each cage and observed for abnormality before the experiment
. The compound suspended or dissolved in 0.5 % (w/v) methyl 212   cellulose
(MC) was orally administered in a volume of 5 ml/kg. On one hand, 0.5 0
(w/v) MC only was orally given to the control group. After administration
of the compound, the rats were returned to the cage provided with a new
water-absorbing sheet, and 90 minutes after the administration, the fecal
pellets on 



the water-absorbing sheet were collected from each cage, and the external
appearance was observed, and then counted and weighed. The number of fecal
pellets is expressed per each cage. Table 2 Test CompoundDoseNumber of
fecal pellets Mean  S.E.Control-1.25  0.63Ex 163 mglkg12.50  0.96Ex 173
mglkg15.50  3.18Ex 183 mglkg14.50  1.26 The compounds according to the
present invention, a salt thereof or solvates of them have an excellent
defecation-promoting action. Test Example 5: Evaluation of Effects on
Haloperidol-induced Catalepsy Parkinson' s disease is a disease caused by
the degeneration or cell death of nigrostriatal dopaminergic neurons. The
administration of haloperidol (dopamine Dl/DZ receptor
antagonist)blockspostsynaptic DZreceptorstoinducecatalepsy. The
haloperidol-induced catalepsy has been known as a classic 



model that mimics Parkinson's disease by drug administration (Eur. J.
Pharmacol., 182, 327-334(l990)). The adenosine A2A receptor antagonist
compounds identified 213   by measuring on their binding abilities to the
receptors in Test Examples 1 to 3, the salts thereof, solvates of them, or
pharmaceuticalcompositionscontaining those wereevaluatedfor effect on
haloperidol-induced catalepsy bythe method described below. That is, the
experiment was conducted by eight 5-week-old male ICR mice (available from
Charles River) per group. Haloperidol (manufactured by Sigma Co., Ltd. )
was dissolved in a 6.1% tartaric acid solution and the resulting solution
in a dose of 1 mg/kg was then intraperitoneally administered to the mice.
The test compound was used as a 0. 5 o MC suspension. 1 . 5 hours after the
intraperitoneal administration of haloperidol, each of the suspension with
the test compound and the suspension without the test compound (control)
was orally administered to the mice (0.1 ml per 10 g of mouse body weight)
. 1 hour after the administration of the test compound, the degree of
catalepsy was measured with respect to each of the mice such that a pair of
only forelimbs and a pair of only hindlimbs of each mouse were placed by
turns on a stand 4.5 cm in height and 10 cm in width. 0.1 mg/kg and 0.3
mg/kg of each of the test compounds were orally administered. Catalepsy
scores and criterions are as follows. Score Duration of catalepsy 0: When
the pair of only forelimbs and the pair of only hindlimbs are independently
placed on the stand, the duration of such a posture of each pair for less
than 5 seconds. 1: The duration of the posture in which the forelimbs were
being 214   placed on the stand was 5 or more seconds but less than 10
seconds, and the duration of such a posture of the hindlimbs was less than
5 seconds. 2: The duration of the posture in which the forelimbs were being
placed on the stand was 10 or more seconds, and the duration of such a
posture of the pair hindlimbs was less than 5 seconds. 3: The duration of
the posture in which both the forelimbs and hindlimbs were being placed on
the stand was 5 or more seconds but less than 10 seconds, the duration of
the posture in which the forelimbs were being placed on the stand was less
than 5 seconds and the duration of such a posture of the hindlimbs was 5 or
more seconds. 9 : The duration of the posture in which the forelimbs were
being placed on the stand was 10 or more seconds and the duration of such a
posture of the hindlimbs was 5 or more seconds but less than 10 seconds; or
the duration of the posture in which the forelimbs were being placed on the
stand was 5 or more seconds but less than 10 seconds and the duration of
such a posture of the hindlimbs was 10 or more seconds. 



5: The duration of the posture in which both the forelimbs and hindlimbs
were being placed on the stand was 10 or more seconds . The effects of the
compound were determined by making a comparison between the score of the
control group and the score of the test group in which the test compound
was administered. A significant difference was analyzed by Dunnett's-test.
The results are shown in Table 3. 215   Table 3 Name of groupAdministered
contentDose of Test CompoundCatalepsy score (Mean f
S.E.)ControlHaloperidol5.00t0.00Example 16Haloperidol + Test compound0.1
mglkg4.63t0.38Example 16Haloperidol + Test
compound1.Omg/kg0.88t0.64**Example 17Haloperidol + Test compound0.1
mg/kg3.38t0.53**Example 17Haloperidol + Test compound1.Omglkg1.13t0.67** **
p < 0.01 (comparison with Control group) 216   Claims 1. A compound
represented by the following formula (I), a salt thereof or a solvate of
them. 



R~ R2. N ~N Rs CI) R4 R3 In the formula, R1 and R2 are the same as or
different from each other and each represents a hydrogen atom, an alkyl
group having one to six carbon atoms which may be substituted, an alkenyl
group having two to six carbon atoms which may be substituted, an alkynyl
group having two to six carbon atoms which may be substituted, a cycloalkyl
group having three to eight carbon atoms which may be substituted, a
cycloalkenyl group having three to eight carbon atoms which may be
substituted, a 5 to 19-membered non-aromatic heterocyclic group which may
be substituted, an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms which may be substituted, a 5 to 19-membered aromatic
heterocyclic group which may be substituted, an acyl group having one to
six carbon atoms which may be substituted or an alkylsulfonyl group having
one to six carbon atoms which may be substituted; R3 represents a hydrogen
atom, a halogen atom, a cyano group, an alkyl group having one to six
carbon atoms which may be substituted, an alkenyl group having two to six
carbon atoms which may be substituted, an alkynyl group having 217   two to
six carbon atoms which may be substituted, an aromatic hydrocarbon cyclic
group having six to fourteen carbon atoms which may be substituted, a 5 to
14-membered aromatic heterocyclic group which may be substituted, a
nitrogen atom which may be substituted, an oxygen atom which may be
substituted or a sulfur atom which may be substituted; R4 represents an
aromatic hydrocarbon cyclic group having six to fourteen carbon atoms which
may be substituted, a 5 to 14-membered aromatic heterocyclic group which
may be substituted or a 5 to 14-membered non-aromatic heterocyclic group
having at least one or more unsaturated bonds which may be substituted; and
RS represents an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms which may be substituted or a 5 to 14-membered aromatic
heterocyclic group which may be substituted. 2. The compound according to
claim 1, a salt thereof or a solvate of them, wherein R1 and RZ are the
same as or different from each other and each represents a hydrogen atom,
an alkyl group having one to six carbon atoms which may be substituted, an
alkenyl group having two to six carbon atoms which may be substituted, an
alkynyl group having two to six carbon atoms which may be substituted, a
cycloalkyl group having three to eight carbon atoms which may be
substituted, a cycloalkenyl group having three to eight carbon atoms which
may be substituted, a 5 to 14-membered non-aromatic heterocyclic group
which may be substituted, an aromatic hydrocarbon cyclic group having six
to fourteen carbon atoms which may be substituted, a 5 to 2l8   14-membered
aromatic heterocyclic group which may besubstituted, an acyl group having
one to six carbon atoms which may be substituted or an alkylsulfonyl group
having one to six carbon atoms which may be substituted (provided that a
group represented by the formula: (II) X2 X3 



\A (whereinA represents an aromatic hydrocarbon cyclic group having six to
fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromatic heterocyclic group which may be substituted; X1 and X2 are the
same as or different from each other and each represents a carbon atom
which may be substituted; and X3 represents a nitrogen atom which may be
substituted, an oxygen atom, or a carbon atom which may be substituted)is
excluded); R3 represents a cyano group; and R9 represents an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted, a 5 to 14-membered aromatic heterocyclic group which may be
substituted or a 5 to 14-membered non-aromatic heterocyclic group having
one or more unsaturated bonds which may be substituted. 3. The compound
according to claim 1, a salt thereof or a solvate of them, wherein R1 and
R2 are the same as or different from each other and each represents a
hydrogen atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
219   substituted, an alkynyl group having two to six carbon atoms which
may be substituted, a cycloalkyl group having three to eight carbon atoms
which may be substituted, a cycloalkenyl group having three to eight carbon
atoms which may be substituted, a 5 to 14-membered non-aromatic
heterocyclic group which may be substituted, an aromatic hydrocarbon cyclic
group having six to fourteen carbon atoms which may be substituted, a 5 to
14-membered aromatic heterocyclic group which may besubstituted, an acyl
group having one to six carbon atoms which may be substituted or an
alkylsulfonyl group having one to six carbon atoms which may be substituted
(provided that a group represented by the formula: X~ (If) XZ X3 \A
(whereinArepresents an aromatichydrocarboncyclicgrouphaving six to fourteen
carbon atoms which may be substituted or a 5 to 14-membered aromatic
heterocyclic group which may be substituted; X1 and XZ are the same as or
different from each other and each represents a carbon atom which may be
substituted: and X3 represents a nitrogen atom which may be substituted, an
oxygen atom or a carbon atom which may be substituted)is excluded) ; R3
represents a halogen atom, an alkyl group having one to six carbon atoms
which may be substituted, an alkenyl group having two to six carbon atoms
which may be substituted, an alkynyl group having two to six carbon atoms
which may be 220   substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted, a 5 to
14-memberedaromatic heterocyclic group which may besubstituted, an oxygen
atom which may be substituted or a sulfur atom which may be substituted;
and R9 represents a 4-pyridyl group, a 4-pyrimidinylgroup, a9-quinazolinyl
group, a4-quinolylgroup or a 6-isoquinolinyl group, each of which may have
one or two substituents. 4. The compound according to claim 1, a salt
thereof or a solvate of them, wherein R1 and Rz are the same as or
different from each other and each represents a hydrogen atom, an alkyl
group having one to six carbon atoms which may be substituted, an alkenyl
group having two to six carbon atoms which may be substituted, an alkynyl
group having two to six carbon atoms which may be substituted, a cycloalkyl
group having three to eight carbon atoms which may be substituted, a
cycloalkenyl group having three to eight carbon atoms which may be
substituted, a 5 to 14-membered non-aromatic heterocyclic group which may
be substituted, an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms which may be substituted, a 5 to 14-membered aromatic
heterocyclic group which may besubstituted, an aryl group having one to six
carbon atoms which may be substituted or an alkylsulfonyl group having one
to six carbon atoms which may be substituted (provided that a group
represented by the formula: 



221   (II) X2 Xa \A (whereinA represents an aromatic hydrocarbon cyclic
group having six to fourteen carbon atoms or a 5 to 14-membered aromatic
heterocyclic group which may be substituted; X1 and X2 are the same as or
different from each other and each represents a carbon atom which may be
substituted: and X3 represents a nitrogen atom which may be substituted, an
oxygen atom or a carbon atom which may be substituted)is excluded): and R4
represents a 5 to 14-membered non-aromatic heterocyclic group having at
least one or more unsaturated bonds which may be substituted (provided that
the group represented by the above formula (II) is excluded) . 5. The
compound according to claim 1, a salt thereof or a solvate of them, wherein
R1 and R2 are the same as or different from each other and each represents
a hydrogen atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, a cycloalkyl group having three to eight carbon atoms which
may be substituted, a cycloalkenyl group having three to eight carbon atoms
which may be substituted, a 5 to 14-membered non-aromatic heterocyclic
group which may be substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atoms which may be substituted, a 5 to 14-membered
aromaticheterocyclic group which may besubstituted, 222   an acyl group
having one to six carbon atoms which may be substituted or an alkylsulfonyl
group having one to six carbon atoms which may be substituted (provided
that a group represented by the formula: X~ (II) X2 X\3 \A (whereinA
represents an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms which may be substituted or a 5 to 14-membered aromatic
heterocyclic group which may be substituted; X1 and X2 are the same as or
different from each other and each represents a carbon atom which may be
substituted; and X3 represents a nitrogen atom which may be substituted, an
oxygen atom or a carbon atom which may be substituted) is excluded) ; and
R4 represents a 4-pyridyl group, a 4-pyrimidinyl group, a 4-quinazolinyl
group, a 4-quinolyl group or a 6-isoquinolinyl group, each of which may
have one or two substituents including at least one of a cyano group and a
carbamoyl group represented by the formula: s -CON~R~ (1B) (wherein R6 and
R' are the same as or different from each other and each represents a
hydrogen atom, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, 223 



a cycloalkyl group having three to eight carbon atoms which may be
substituted, a cycloalkenyl group having three to eight carbon atoms which
may be substituted, a 5 to 14-membered non-aromatic heterocyclic group
which may be substituted, an aromatic hydrocarbon cyclic group having six
to fourteen carbon atoms which may be substituted or a 5 to 14-membered
aromatic heterocyclic group which may be substituted). 6. The compound
according to claim 2, a salt thereof or a solvate of them, wherein R9
represents a 5 to 14-membered aromatic heterocyclic group which may be
substituted or a 5 to 14-membered non-aromatic heterocyclic group having
atleastone or more unsaturated bonds which may be substituted; and R5
represents a 5 to 14-membered aromatic heterocyclic group which may be
substituted. 7. The compound according to claim 3, a salt thereof or a
solvate of them, wherein R3 represents a halogen atom, an alkyl group
having one to six carbon atoms which may be substituted, an alkenyl group
having two to six carbon atoms which may be substituted, an alkynyl group
having two to six carbon atoms which may be substituted, a 5 to 14-membered
aromatic heterocyclic group which may be substituted, an oxygen atom which
may be substituted or a sulfur atom which may be substituted; and R5
represents a 5 to 14-membered aromatic heterocyclic group which may be
substituted. S. The compound according to claim 4, a salt thereof or a
solvate of them, wherein R3 represents a hydrogen atom, a halogen 224
atom, a cyano group, an alkyl group having one to six carbon atoms which
may be substituted, an alkenyl group having two to six carbon atoms which
may be substituted, an alkynyl group having two to six carbon atoms which
may be substituted, a 5 to 14-membered aromatic heterocyclic group which
may be substituted, a nitrogen atom which may be substituted, an oxygen
atom which may be substituted or a sulfur atom which may be substituted;
and RS represents a 5 to 14-membered aromatic heterocyclic group which may
be substituted. 9. The compound according to claim 5, a salt thereof or a
solvate of them, wherein R3 represents a hydrogen atom, a halogen atom, a
cyano group, an alkyl group having one to six carbon atoms which may be
substituted, an alkenyl group having two to six carbon atoms which may be
substituted, an alkynyl group having two to six carbon atoms which may be
substituted, a 5 to 14-membered aromatic heterocyclic group which may be
substituted, an oxygen atom which may be substituted or a sulfur atom which
may be substituted; and R5 represents a 5 to 14-membered aromatic
heterocyclic group which may be substituted. 10. The compound according to
any one of claims 1 to 9, wherein R1 and/or Rz represents a hydrogen atom,
an alkyl group having one to six carbon atoms which may be substituted or
an acyl group having one to sixteen carbon atoms which may be substituted
(provided that a group represented by the formula: 



225   (II) X2 X3 \A ( wherein A represents an aromatic hydrocarbon cyclic
group having six to fourteen carbon atoms which may be substituted or a 5
to 14-membered aromatic heterocyclic group which may be substituted; X1 and
Xz are the same as or different from each other and each represents a
carbon atom which may be substituted; and X3 represents a nitrogen atom
which may be substituted, an oxygen atom, or a carbon atom which may be
substituted) is excluded), a salt thereof or a solvate of them. 11. The
compound according to any one of claims 1, 4 and 8, wherein R9 is a group
represented by the formula (IV): O ,R (IV) (wherein Ra represents a group
selected from the following substituent group a; and the ring B may be
substituted with one to four groups selected from the following substituent
group a. Substituent group a 



The group consisting of a hydrogen atom, a halogen atom, a hydroxyl group,
a nitro group, a cyano group, an alkyl group having one to six carbon atoms
which may be substituted, an alkenyl group having two to six carbon atoms
which may be substituted, an alkynyl group having two to six carbon atoms
which may be 226   substituted, an alkoxy group having one to six carbon
atoms which may be substituted, an alkenyloxy group having two to six
carbon atoms which may be substituted, an alkynyloxy group having two to
six carbon atoms which may be substituted, an alkylthio group having one to
six carbon atoms which may be substituted, an alkenylthio group having two
to six carbon atoms which may be substituted, an alkynylthio group having
two to six carbon atoms which may be substituted, an aliphatic acyl group
having two to seven carbon atoms, a carbamoyl group which may be
substituted, an arylacyl group, a heteroarylacyl group, an amino group
which may be substituted, an alkylsulfonyl group having one to six carbon
atoms which may be substituted, an alkenylsulfonyl group having two to six
carbon atoms which may be substituted, an alkynylsulfonyl group having two
to six carbon,atoms which may be substituted, an alkylsulfinyl group having
one to six carbon atoms which may be substituted, an alkenylsulfinyl group
having two to six carbon atoms which may be substituted, an alkynylsulfinyl
group having two to six carbon atoms which may be substituted, a formyl
group, a cycloalkyl group having three to eight carbon atoms which may be
substituted, a cycloalkenyl group having three to eight carbon atoms which
may be substituted, a 5 to 14-membered non-aromatic heterocyclic group
which may be substituted, an aromatic hydrocarbon cyclic group having six
to fourteen carbon atoms which may be substituted and a 5 to 14-membered
aromatic heterocyclic group which may be substituted), a salt thereof or a
solvate of them. 227   12. The compound according to claim 11, a salt
thereof or a solvate of them, wherein R3 is a hydrogen atom, a halogen
atom, a cyano group, an alkyl group having one to six carbon atoms which
may be substituted, a 5 to 14-membered aromatic heterocyclic group which
may be substituted, an amino group or an oxygen atom which may be
substituted. 13. The compound according to claim 11 or 12, wherein R9 is a
group represented by the formula: O ~R (V) or the formula: 



O _ ~R (v~) / (in the formulae (V) and (VI), Re represents a group selected
from the following substituent group a; and the ring B may be substituted
with one to four groups selected from the following substituent group a.
Substituent group a The group consisting of a hydrogen atom, a halogen
atom, a hydroxyl group, a nitro group, a cyano group, an alkyl group having
one to six carbon atoms which may be substituted, an alkenyl group having
two to six carbon atoms which may be substituted, an alkynyl group having
two to six carbon atoms which may be substituted, an alkoxy group having
one to six carbon atoms which 228   may be substituted, an alkenyloxy group
having two to six carbon atoms which may be substituted, an alkynyloxy
group having two to six carbon atoms which may be substituted, an alkylthio
group having one to six carbon atoms which may be substituted, an
alkenylthio group having two to six carbon atoms which may be substituted,
an alkynylthio group having two to six carbon atoms which may be
substituted, an aliphatic acyl group having two to seven carbon atoms, a
carbamoyl group which may be substituted, an arylacyl group, a
heteroarylacyl group, an amino group which may be substituted, an
alkylsulfonyl group having one to six carbon atoms which may be
substituted, an alkenylsulfonyl group having two to six carbon atoms which
may be substituted, an alkynylsulfonyl group having two to six carbon atoms
which may be substituted, an alkylsulfinyl group having one to six carbon
atoms which may be substituted, an alkenylsulfinyl group having two to six
carbon atoms which may be substituted, an alkynylsulfinyl group having two
to six carbon atoms which may be substituted, a formyl group, a cycloalkyl
group having three to eight carbon atoms which may be substituted, a
cycloalkenyl group having three to eight carbon atoms which may be
substituted, a 5 to 14-membered non-aromatic heterocyclic group which may
be substituted, an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms and a 5 to 14-membered aromatic heterocyclic group which may
be substituted), a salt thereof or a solvate of them. 14. The compound
according to any one of claims 1, 3 and 229   7, a salt thereof or a
solvate of them, wherein R4 is 4-pyridyl group which may have one or two
substituents. 15. The compound according to claim 14, a salt thereof or a
solvate of them, wherein R3 is a halogen atom, a cyano group, an alkyl
group having one to six carbon atoms which may be substituted, a 5 to
14-membered aromatic heterocyclic group which may be substituted or an
oxygen atom which may be substituted. 



16. The compound according to claim 14 or 15, wherein R9 is a 4-pyridyl
group which may have one or two substituents comprising at least one of a
cyano group and a carbamoyl group represented by the formula (III): s -CONS
R~ (wherein R6 and R~' are the same as or different from each other and
each represents a hydrogen atom, an alkyl group having one to six carbon
atoms which may be substituted, an alkenyl group having two to six carbon
atoms which may be substituted, an alkynyl group having two to six carbon
atoms which may be substituted, a cycloalkyl group having three to eight
carbon atoms which may be substituted, a cycloalkenyl group having three to
eight carbon atoms which may be substituted, a 5 to 14-membered
non-aromatic heterocyclic group which may be substituted, an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to 14-membered aromatic heterocyclic group which may be
substituted), a salt thereof or a solvate of them. 230   17. The compound
according to any one of claims 1 to 5, a salt thereof or a solvate of them,
wherein R5 is a phenyl group or a naphthyl group, each of which may be
substituted. 18. The compound according to any one of claims 1 to 16, a
salt thereof or a solvate of them, wherein R5 is pyrrolyl group, pyridyl
group, pyridazinyl group, pyrimidinyl group, pyrazinyl group, thienyl
group, thiazolyl group, furyl group, quinolinyl group, isoquinolinylgroup,
phthalazinylgroup, naphthyridinyl group, indolyl group or isoindolyl group,
each of which may be substituted. 19. A pharmaceutical composition
comprising the compound according to any one of claims 1 to 18, a salt
thereof or a solvate of them. 20. The composition according to claim 19,
which is an 



agent for treating or preventing a disease to which an adenosine receptor
relates. 21. The composition according to claim 19, which is an agent for
treating or preventing a disease to which an adenosine AZ receptor relates.
22. The composition according to claim 19, which is an agent for treating
or preventing a disease to which an adenosine AZA receptor relates. 23. The
composition according to claim 19, which is an agent for treating or
preventing a disease to which an adenosine AZB receptor relates. 24. The
composition according to claim 19, which is an 23l   adenosine receptor
antagonist. 



25. The composition according to claim 19, which is an adenosine A2
receptor antagonist. 26. The composition according to claim 19, which is
adenosine A2A receptor antagonist. 27. The composition according to claim
19, which is adenosine A2B receptor antagonist. 28. The composition
according to any one of claims 19 to 22, 24 to 26, which is an agent for
treating Parkinson' s disease or an antidepressant. 29. The composition
according to any one of claims 19 to 21, 23 to 25 and 27, which is a
defecation-promoting agent. 30. The composition according to any one of
claims 19 to 21, 23 to 25 and 27, which is an agent for treating,
preventing or improving constipation. 31. The composition according to
claim 30, wherein the constipation is functional constipation. 



32. The composition according to claim 30, which is an agent for treating,
preventing or improving irritable bowel syndrome, constipation accompanying
irritable bowel syndrome, organic constipation, constipation accompanying
enteroparalytic ileus, constipation accompanying congenital digestive tract
dysfunction or constipation accompanyingileus. 33. The composition
according to claim 19, which is used for evacuating intestinal tracts at
the time of examination of digestive tracts or before and after an
operation. 232   34. Use of the compound according to any one of claims 1
to 18, a salt thereof or a solvate of them for producing a
defecation-promoting agent. 35. The composition according to claim 19,
which is an agent for treating or preventing diabetes mellitus, diabetic
complications, diabetic retinopathy, obesity or asthma. 36. The composition
according to claim 19, which is a hypoglycemic agent, an agent for
improving glucose intolerance 



or an insulin sensitizer. 37. The composition according to claim 19, which
is a hypotensive agent, a diuretic agent, an agent for treating
osteoporosis, an agent for treating Alzheimer' s disease, an agent for
treating an inflammatory bowel disease or an agent for treating Crohn's
disease. 38 . A method for treating or preventing a disease to which an
adenosine receptor relates, which comprises administering a
pharmacologically effective amount of the compound according to claim 1, a
salt thereof or a solvate of them to a patient. 39. Use of the compound
according to claim 1, a salt thereof or a solvate of them for producing an
agent for treating or preventing a disease to which an adenosine receptor
relates. 40. A method for promoting defecation, which comprises
administering a pharmacologically effective amount of the compound
according to claim 1, a salt thereof or a solvate of them to a patient. 41.
A compound selected from the group consisting of: 233 



(1) 5-[2-amino-4-(2-furyl)-5-pyrimidinyl]-1-methyl-1,2dihydro-2-pyridinone;
(2) 5-[2-amino-9-(2-furyl)-5-pyrimidinyl]-1-ethyl-1,2dihydro-2-pyridinone;
(3) 1-allyl-5-[2-amino-4-(2-furyl)-5-pyrimidinyl]-1,2dihydro-2-pyridinone;
(4)
5-[2-amino-4-(2-thienyl)-5-pyrimidinyl]-1-methyl-1,2dihydro-2-pyridinone;
(5)
5-[2-amino-4-(3-fluorophenyl)-5-pyrimidinyl]-1methyl-1,2-dihydro-2-pyridino
ne; (6)
5-(2-amino-4-phenyl-5-pyrimidinyl)-1-methyl-1,2dihydro-2-pyridinone; (7)
5-[2-amino-9,6-di(2-furyl)-5-pyrimidinyl]-1-methyl-1,2dihydro-2-pyridinone;
and (8)
5-[2,9-diamino-6-(3-fluorophenyl)-5-pyrimidinyl]-1methyl-1,2-dihydro-2-pyri
dinone, a salt thereof or a solvate of them. 234
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