; e3ewg, wW<6T, $Br~ z m 3 ~~~~~ w~~ oe= F ~ UuUUASRU~mi uus~i Pyrim dine
conE?ﬁnFs and pharnmaceutical conpositions containing the co amﬂg i of
t el nvlention The present invention relates to a novel pyriﬂm mw nd,
a production process thereof, and a pharmaceutical preparat ntal ni ng
it and use thereof. Prior Art Adenosine is an inportant regul at 8%t act or
involved in many intracellular netabolisns in the living bod

regul ation of energy levels, cAMBclseyebs.ioppening and closinmmmmmummﬂwmmn
channel s, and inflow of calciumions into cells, and its interaction,wth G
pr ot ei n-coupl ed adenosi ne receptors on the surface of a cell is essential
for exhibiting these physiologicalactivities. Adenosine receptorswere

classifi g S arl PhEGERIQ ARG 1AZ drperfattdloriased on the
oot vt iR tée\r’n\%oa??t‘%l% anftt pif Neur ochem ., 33, 999-1003, (1979)), and

thereafter : LeceR Mo @y been classified under two subtypes, AZA and
A2B, bas§8h§%H?ﬁ€%5F |nitpror EZ recept or agoni sts, NECA and CGS-21680
(Mol . Pharmacol ., 29, 331-346, (1986); J. Neurochem, 55, 1763-1771,
(1990)). Four receptor subtypes, Al, Az (A2A and A2B) and A3, have been

identifiedynfids N rHR AL Jreceptor is a protein coupled with Gro famly
1 protéins . It serves to inhibit the adenylate cyclase as a result of

bi ndi ng wi t hog ld.gand & g,y ber eby rdestease 4 heve iy rigdeli nansbmsswes, t o
activate phoggﬁ31|pasé;€?(PLC) tg t her eby pronntzﬁahe producti on of

| nosi £ ol 1o, 8aule i EHAROSHOA €ntkB)r A phekraseutheal iranetd il an

cal ciumions . A3 receptor is a receptor serving to decrease the cAW

| evel am%éﬁ%#gﬁﬂﬁguf%Fﬂﬁét&géfﬁﬂéﬁg@ﬂuonbte the I P3 production and the

rel ease of calciumions, as the Al receptor. In contrast, the AZA and AZ$
receptors are receptors serving to activate the adenylate cycl ase and
pronote the production of cAMP. There is a report that the A2B receptor
coupl es wthPLGwia a B/ GL1l protein or pronotes the production of |IP3 and
the flow of calciumions into cells (Ain. Invest., 96, 1979-1986 (1995)).
These subt ypes@ididd aseah fifmpsroaataneyhéatbnyt hectodi sovobuedohnin
tissues; that is, the Al receptor occurs relatively abundantly, for

exanpl e, hqidhd henhescdl 1 abdt andttabdl Bshaer in t tiee AZIVIRgdpody $wcliasri but ed
relatively abundantly, for exanple, in the eyeballs and skel etal nuscles,
the A3 recepiDitidro®xarloy, lenelhe chVRelgvaker wperdmy pndsehedinand the
AZ$ receptor, for exanple, in the proximal colon, and subsequently in the
eyebal | s, pbtungs itihetiemrarids bhaddenf] & .of) caPlrdnmatons intkg celds:- 2868
(1996)). It is believed that these adenosine receptor subtypes can exhibit
speci fi ¢ fuscirtons ctriespeditihvel 3z otein t eoepke @i FFETide Ff SEPSAESaRi on in
the tissues as well as the difference in adenosine |evel anp g t he
Iocationsthﬂdsuhéadefbér@n@éllnlﬁfﬁﬁﬁﬁﬁylﬁbrfPﬁee¥Pb9hHl%ﬂnﬁg Pfie subt ypes.

Adenosine is involved in a variety of , e
physiological activities. Adenosine receptors were classified

under two subtypes, A; receptor and A; receptor based on the
involvement in adenylate cyclase (J. Neurochem., 33, 999-1003,
(1979)), and thereafter, the A; receptor has been classified
under two subtypes, A;x and Az, based on the affinity for A;
receptor agonists, NECA and CGS-21680 (Mol. Pharmacol., 29,
331-346, (1986); J. Neurochem., 55, 1763-1771, (19%90)). Four
receptorsubtypes,Al,Az(AQAanthB)andA3,havebeenidentified

until now. The A; receptor is a protein coupled with Gj/o family



2 physi ol ogi cal functi onssuch aspl atel et aggregation, heart rate, snooth
nmuscl e tonus, inflammation, rel ease of neurotransmtters,

neur ot ransm ssi on, hornone rel ease,cell-differentiation, cell growth, cel
deat h, and DNA bi osynthesis. Accordingly, the relation between adenosi ne
and di seases such as central nervous system di seases, cardi ovascul ar

di seases, inflammatory di seases, respiratory di seases, and i mmune di seases

has been, syiggest ed,1@8dr{ 86 tef fricasye eheagin \Sl=t/eany Dot sissa okstbe _
adenosi ne receptors on these di seases has been expected. Antagoni stsagai nst

the adengsiyfig, di8kERL @hSa Ralfdrettard vd Fase Redidisle the emlemasiveaAansecept or
have been di scussed as effective as an agent for treating or preventing

di abet esq fpl Lk s 2 8 3RO I th SIA 1 G 0TS (Pt AheY £ Be FEbY MaAdYE thbesity or
asthma and have been expected useful as, for exanple, a hypoglycem c agent,
an agent,fof.&PPER\EMNYngLuegse1l At glerapaBspARLENELE)NasENS keZ8ksed

hypot ensi ve agent, a diuretic agent, an antidepressant, an agent for

treating: RSt HOPOL ASI Bul AN RdRAlnf 9bnkl eatha(;Paeképson’ 5s & seasproan agent
for treating Al zheiner' s disease, an agent for treating an inflanmtory
bovel di $885€ng¥o @8c2888¢ ther cAMpaleiveg Li@ka sctl vees @LCles thknebgpor t ant
reports have béen nade on the relation between the adenosi ne A2 receptor

and the ppbRsStEnghe TMCHrodEOf 1 6% Y @heCerllabBer epard schave dmegnasade t hat
the Az receptor nediates a colon |ongitudinal nmuscle relaxation action

( Naunyn- g edehes ot SA chin Rearracel,. th3db%,, 140d 144( te88p)rorandrehat the

Al receptor, and the A2B receptor occurring in the 3 | ongi tudi nal nuscl e
medi at e ackehayakiuraGld 68 At adannshaedgal Nste thelasnatamt biromoot di st al
colon | ongitudi nal nmuscle of a guinea pig (Br. J. Pharmacol., 129, 871-876

(2000)) . t B radadt Don ket wmen. t ehAXB 1 ses epfparr tabHat orfsd Bpatriecepand ot her

di seases of the digestive organs has been recently found, and a report has
been madecaplas Wth mecepi ara apt Ggop st e Us efrupramotie d éftex priodrcprionot i ng
agent and an agent for treating or preventing various types of constipation
(JP- A 2060- 125489) th8UEho A2 redeptor iansagondstel be (fotin .ndoyesdi-arr hea,
have an excel |l ent defecation-pronoting action and are expected as an agent
for treabbngland+bespr EVEIE)Ng Theiseusubbypespare ol L fwgntarfe il 98cexpect ed
as being useful for treating and/or preventingirritable bowel syndrone,

const i pakhonhacconpaeyi dg stribuabbs lyowessegadithrs, 1 or ghaitc re€6ePtioFat i on or
consti pati on acconpanyi ng enteroparalytic ileus and for evacuatin

i nt est i nakctiractslat i véabky tahvwndsintdyant rat ¢ vampie diifeshpeaFac BOIGR bef ore
and after an operation. Furthernore, in the formation of clinical condition
of Parki psdnbd adidseasshei Bzhae drRPY rigord sty o utegsbrieP §Har1Y adenosine is
extrenely closel{ i nvol ved t hrough the adenqgsi ne AZp recepfor in addition

t o dopanPhendesitliynsfahanil rad Nheed eryéfﬁiﬂltlé’dapﬁa‘?k‘?%%t% f'\é’éFgefsdr

i nproving the synptons of Parkinson’ s dis%gse will be en ancegt y use of
L- DOPA t 5§€thsei€ SFRTPE MEBPISYRMPHE vk ERE SO LG B8E Y mBRY SECSHE e
adenosi ne recept orant agoni st (J. Phar m Phar nacol., 46, 515-517 1994 Al so,
it has bé®f t8BofredeChRioLel &F; §824H ﬁo&ﬂe%/?frc@&]éﬁ%ord%(on’ &l

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



antagoni sts are effective to various kinds of Parkinson' s disease

ani mal nodel s (JP1994-211856A). Par ki nson' sdi seasei scaused by the
degradati on or death of dopam nergic neurons projected fromthe conpact

| ayer of m dbrain substantia nigra to the corpus striatum Although the
progress of the di sease cannot be prevented, the synptomatic treatnment with
L- DOPA preparations is nevertheless a fundanental treatnent nmaking up for a

shor t age,yi\os JOIMAE e r uhEVWBYRE suldhta d P08t & BE Fuygaegatli cnhedaiPate,
preparations wlT reduce the effectiveness thereof and produce sone side

effects Qﬁ’&h{@ﬁugayelt%t\ﬁr,ﬁrﬁ@l/&mﬁ%@P@emﬁabébﬁr}i@@i@ﬂ’ﬁanﬁhet’eéﬁs e, the
bi ggest problemis that sufficient therapeutic effectscannotbe attained

byt he L-DOPA,Propanedd 00S, nhdPRob Hellieluld, i 10f - emosd mes Azior £e€pLOr's i n
the brain is confined in the corpus striatum nucleus accunbens, and

ol fact or r%ﬁﬁf cle {Edaty, HNQrHREobsosy@She2fS: 246 dck@BNg )y, Sthd hat the

adenosin receptors have been estinated to play an inportant role in

mot or f é@foﬁ%gweni Dad H6s £08 RUY 81 sLateesudh addiddtam) herhegsbeen
reported that the degradation of dopam nergic neurons in the conpact |ayer

of m dbr@g@téﬂ%b&@é‘&é@sﬁiQé@dﬂ@@és@@laﬁfaﬁgéaw@, agdendshnet dzh recept or
bi nding ability of the corpus striatumand there is no difference between

Par ki nsof Se gk sgasee spbi a6 5y alids e dirnlinrsubjieetses hasrbspact to
the total nunber of adenosi ne AZA receptors (Neuroscience, 42, 697-706,

1991 ) . <§é§£éa, hhahese beeniehe9 bepasbeist haknsefentsve aflehbsi ne A2A
receptor antagonists are harm ess and i nprove the notor functions of the

subj ect s;@enosthéerébgpt 608 PROPRESEI HesPaskisnsan' sedhseapecuiethout
exaggerati ng dyskinesia with L-DOPA preparations (Neurology, 58 (6, S) S21.

001 (200Rn#3gdnishs age igvitdend afenssihesedeptdinzgsparticsl@xpechedet hat the
adenosi ne AZA receptor antagonists are useful as therapeutic agents for

Par ki nsoggsi Ak easeddrdldiow Rgr osposintsvbdeenbiercusepat sedfdscthuse having
ant agoni stic action on adenosi ne AZA and/ or adenosi ne A2B receptors: (1)

Conpoundssr gpr egentedobyttbetingl owi pgefrennithgedi@6tesCH8lOiENS+ H3C-N N
H3C-N N HBC-N N~~~ N) ONNO NNONN O CH3 CH3 CH3 CH3
3- n- Pr oyal xpst bt rempltcatnildnisned Cabd ei meet inoBabhy, radad itane hes&hFR O ~
H3C~-N/~ ~1 /~ ONNON N H3C CH3 \ CH3 .
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 A, receptor and the intestinal tract. For
example, certain reports have been made that the A; receptor
mediates a colon longitudinal muscle relaxation action

(Naunyn—Schmiedeberg’sArch.Pharmacol.,359,140—146(1999)),

and that the A; receptor, and the Azs receptor occurring in the



E~rofylline 1-Methyl 3y~obut~rlxanthine OH H3C~~ NI / O~ N H3C 1,.
3- Di et hyl 8nheny~xanthine O CH3 H3C-N N N ON~ /~ HO H3CQNI| ~  SAO ~ N\
~0 O '"N. CH3 ~,.3-Dinethyl-B-(~sul fony~, 11 xanthine O H3C-N | ~ S. 0
O-N~N\ / \N~ CH3 . H3C ~N CH3 CH3
8-f9-(ffMethyl -(2-dinethyrlamnoethyl)D ~ron~ine OHaC~- NNO-" NI / N
CH3 O
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 A,z receptor and constipation and other
diseases of the digestive organs has been recently found, and
a report has been made on an Ayp receptor antagonist useful as
a defecation-promoting agent and an agent for treating or
preventing various types of constipation (JP-A 2000-126489).
Such A,z 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
preventing irritable bowel syndrome, 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
D,p 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

receptor antagonist (J. Pharm. Pharmacol., 46, 515-517, (1994)).

Also, it has been reported that selective adenosine Az receptor



I Nw\ ONOHaC~-NIl ~ 80 O-NN~/ 0o_ ~H 3 6 O HHBC-N ~ NO OO NN

HN--~ H3C ~NH2 8-f4-fffff2- 2,9-D oxobenzofal bteridine A m'
am no 1 carbonyl | methyrl | ox5rl phenyl | 1.3-dioronvlxa
purine derivative represented by the fornula: Rz N~ 1 N~ R3

nt
N

n_ner_h yl 1
hine (2) A
N R~ i WRa

antagonistsareeffectivetovarious kindsof Parkinson’sdisease
animalmodels (JP1994-211856A). Parkinson'sdisease iscaused
by the degradation or death of dopaminergic neurons projected
from the compact layer of midbrain substantianigra 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
therapeuticeffectscannotbeattainedbythelL-DOPApreparations.
The distribution of adenosine A,y receptors in the brain is
confinedinthecorpus striatum, nucleus accumbens, andolfactory
tubercle (Eur. J. Pharmacol., 168, 243-246 (1989)), so that the
adenosine Ay 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 Az 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 Az, receptors
(Neuroscience, 42, 697-706, 1991). Recently, it has been also
reported that selective adenosine Az receptor antagonists are

harmless and improve the motor functions of the subjects



(wherein Rl represents (1) the formula: X Rs\/\ Rs (wherein X represents a
hydr ogen atom a hydroxyl group, a |l ower al kyl group which may be
substituted, a |ower al koxy group which may be substituted, etc. ; and RS
and R6 are the sane as or different fromeach other and each represents a
hydrogen atom a | ower al kyl group which may be substituted, a saturated or
unsat urated cycl oal kyl group having three to ei ght carbon atons which nmay
be substif et n$t £rdmOprédde s BvOrpArREADEREY @i osAEECwitRguhi ch may have
one or nore substituents and a hetero atom Wrepresents the formul a:
_mzqt-exa@&%“’ci&]s afskifes 1 £ EPLLIVIES paBpaFhRa c8k0UReWRbTbgRYy be
substitutedwth a Tower alkyl group which nay be substituted, etc. ; R3
represenis (@, cyckoal kyd1 gpoup. hayi nond hisesy et ghbtmaatdmnrahamagwhi ch may
be substituted, an aryl group 7 whi ch may be substituted, etc. ; and R9
represents ja %Q}ﬂ%rct@d()fhagr@h'@ MU s TRy De asgdtidnibedagend.oks are

phar macol ogi cal 'y acceptable salt thereof or a hydrate of them (JP-A

11-26378%92 ful 3 s A RUFLPELELAPRYES: § eppesentREnbYnt Bedf seapba: R~ N>-Ar N
R2 Q R3 V\?‘IEI‘EI n Rl represents a hydrogen atom a hydroxyl group, a hal ogen

atom an al Ky, 107 S Navddish B0 v Gl e £ ar 98 8 @NBs W Sdle Ny Deg
substituted, etc.; RZ2Z represents an am no group which may be substituted

with an al kyko9{ oupchayt 18n 088 58egbShheCALDAM@ R Mdepicsine R3s T €present s
an al kynyl group having three to eight carbon atons which may be
substitutedeptbhsa hal ogen atom a hydroxyl group or an alkyl group having
one to four carbon atons, etc. ; Ar represents an aryl group which nmay be
subst it uted, campeteasar¥breseypedhbghtmey tbe1subati furmdlaetc.; and Q and W
are the sane as or different fromeach other and each represents N or CH ,
a pharmacol odf cal| y acceptall e ﬁalt tm§reo or,c"'aa hydrate off them (JP-A
11- 188484) 4y B re5£{ agoni Sty bed Hefr~Brw | oprrent
Research, 48: 9b5-p03 (199 a d/>]. Med. eml ,/43: 1165-1]17 (NOOO). (5)

nt
¢
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O ~-NNOw O-N N\ ~ ~ Ove KW002 (JP-A 6-211856). As pyrim di ne conpounds,
there are only reports relating to 5,6-aromatic substituted pyrimdine
conmpounds in publications such as W97/ 33883, W98/ 24782 and W99/ 65897.
However, the relation between these conpounds and t he adenosi ne receptors
has been neither reported nor suggested and has not yet been known. As is
descri bed above, conpounds havi ng an adenosi ne receptor antagoni sm anong
them conpoundsghavi ng an adenosi ne AZ receptor antagonism and
partlcularly C oumds havi ng an AZA and/ or A2B receptor antagoni sm are
expect ed Hdieﬂﬁ?EIE eléent action as a nedi canent, and strong denmands
have been ma OVI npounds . However, conpounds whi ch have an
excel l ent an aggylsn1agalnst th% aqd205|ne receptors and effectively act as
a medi canent hage not yet been found_yfccordingly, an object of the present
invention is to search for and find conpounds mhlch serve to inhibit the
adenosi ne gddeptldug- ( in particul ar A2A and A2R.renies v datee usefu

as an agenfﬁ?ﬁﬁﬁ%ﬁ R oo Sremt 2tfisease tormhfch the‘aden03|ne
receptors relate. D sclosure of the Inventlon 9 Afterintensive
investigatppng pRdenthgseichtcvastapeesentbe pyesrat rbpwankors have
succeeded, for the first tinme, to synthesize a conpound represented by the

formul a: R~ R2. hl&&RS
L
R
PNy
W N |
R?
(wherein R! represents (1) the formula:

>

RS R

(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.; andR®and R®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:

-CH,CH,-, -CH=CH- or -C=C-; R? represents an amino group which
may be substituted with a lower alkyl group which may be
substituted, etc.; R® represents a cycloalkyl group having three

to eight carbon atoms which may be substituted, an aryl group



Cl) Ra R3 (in the formula, RlL and R2 are the sane as or different from each
ot her and each represents a hydrogen atom an al kyl group having one to six
carbon atons which may be substituted, an al kenyl group having two to six
carbon atonms which nmay be substituted, an al kynyl group having two to six
carbon atons which may be substituted, a cycloal kyl group having three to
ei ght carbon atons which nmay be substituted, a cycl oal kenyl group having
three to,ei @tmagapbosuisd oiButd cletmy: badsrbseprateds sas 3 dwerldl kgirber ed
non-aromati ¢ heterocyclic group which may be substituted, an aromatic

hydr Ocar%%uﬁy\ﬂki&qQﬁ@ylpo@aéhi;}sgtﬁwté@,f@uttﬁgnacthMaabmagimfeilmp may be
substituted, a 5 to 14-nenbered aromatic heterocyclic group which may be
subst i t Ul edep B4 B8 Wa 197 @R rBaYi 88 HRgdrats ¥fceidion J@-ens1whicehsony be
substituted or an al kyl sul fonyl group having one to six carbon atons which
may be spbstatphedhe RSomspuLsentprasbhtdeagen ahentoambakogen atom a cyano
group, an al kyl group having one to six carbon atons which may be
substituted, gp al kenyl group having two to six carbon atons which nmay be
substituted, @n al kynyl group having two to six carbon atons which nay be
substi t ut ecbl jyomatic 10 hydr ocar bon cyclic group having six to
fourteen carbon|at\yosamhi ch may be substituted, a 5 to 14-nenbered aromatic
heterocyclj/& R which may be substituted, a nitrogen atom which may be
subst i t uR&d, §n oxggen atom whi ch may be substituted or a sul fur atom which
may be substituteR’ RIO represents an aromatic hydrocarbon cyclic group

havi ng six to fourteen carbon atons which nay be substituted, a 5 to

14- menber gde a& ORBRY crdipteracy<| a ch gl vegemhatcdm ey Hned serbgl i ¢uved, o8 a 5 to
19- menber ed non-aromati c heterocyclic group having at | east one or nore
unsat ur ahglo§endst swhj cih rAk e gxohst hbuted; oaad: &R rgpr eselton atoasomat i ¢
hydr ocarbon cyclic group having six to fourteen carbon atons which may be
subst i t ubRgchrmaySbé osudstenbeeéd atonntRT degreseoyd ae gndmpe whiosl may be
substituted) , a salt thereof or a solvate of them They have unexpectedly
f ound t hahithenapbpautcst bt seed wilidr @ofaldylagsotp dtay e ankave eaghéxcel | ent
ant agoni sm agai nst the adenosi ne A2 receptors, particularly against the AZA
and/ or AZBrbeoeptans, Afticer RlUrebeesientsnsh v Kyinydsgrgupiorsing oy egave
found that the conpound, a salt thereof or a solvate of themhas a

remar kabte efdhtawarkon ditswesehiiicd waYchet felabbhoseRe Hdt eptiglogen
particularly the adenosine AZ receptors, further particularly the adenosi ne
AZA and/ atom2R hpdeprv greuR @5 anartk Y har opp hayvidgig pradintRuf 68THP8vent i ng
and/or treating various constipation (constipation, irritable bowel

syndr omeatevfs Etsati Dh raREBABARRYIANA T Y+ L aBP# SN2 ¥ REHERE 1 Lot G ¢

consti pation, constipation acconpanyi ng enteroparalytic ileus, constipation
acconpanyi hgtesAgEHit aFO4R WhrheBrY Re tFHRIt tyt it Gt &héri%at i on
acconpanying ileus) and is al so useful %goggent fqor treatin ,n%reventi ng

or i mpr oW aAE ChBISABEMBIE Ak SHETRS HYEM ST OC P AR £ LB AEPEERErbifs.

di abetic_retinopathy, obesity or .asthm nd as hypogl ycem ¢ nt, an
agent foF\]quvF‘rPé‘aﬁlnl?&?ié) lrﬁa&lé?%%%%‘?t%?lf?ﬁg&?itﬁyegree%sfi ??gﬁl,dar%ece

hypot ensi ve agent, a_diyreti ent, an antidepressant, an agent for
treati ngoésltggﬁlor(ggré, 1;n?§52r§? ffor treating Parkinson's di sease, an agent

for treating_ Al zhei ner's di.sease,_.an ent..for i I i gpmat ory

i ntesti ne(l4)diA§}éairseec?r§r3ret°a§1 YA 5 -1 1 ea clgnlggeé ojhrgl'e@ﬁ%ﬁ]gje%g%i. e present

i nvention has been acc hsh ed_gn-t fAndi ngs, . That d_s, e
present %ﬁ\?@fﬁric n P&l a gEEpg ???Q?cgﬁgoﬂh ?%brde}{s‘ég#\'t’edﬁb'yqt % ?101r7trr2hul a: R~
R2. N N R%P:Bb)r% Ra R3 (in the formula, RL and RZ are the sane as or

di f f er ent' each other and each represents a hydrogen atom an al kyl

group havi_ng.one to six carbon ato i i - al kenyl
group havirig P SR caar}%%%o%%%tnr?é %%{s%e%}iﬁ%éﬁ%%@ﬁ al kynyl
group hav\f' n u?Lwo to six carbon atons which nay be substituted, a cycloal kyl
group ha ioﬁg‘ firee to ei ght carbon atons which nay be substituted, a

cycl oal kenyl group having three to eight carbon atons which nay be
substituted, a 5 to 14-nenbered



12 non-aromati ¢ heterocyclic group which may be substituted, an aromatic
hydr ocarbon cyclic group having six to fourteen carbon atons which may be
substituted, a 5 to 14-nenbered aromatic heterocyclic group which may be
substituted, an acyl group having one to six carbon atons which may be
substituted or an al kyl sul fonyl group having one to six carbon atons which
may be substituted; R3 represents a hydrogen atom a hal ogen atom a cyano
group, an al k@ group having one to six carbon atons which may be

substi t ut eq, aﬁkenyl gr ogpdravi ng two to six carbon atons which may be
substituted,Nan|a nyl group having two to six carbon atons which may be
substitute‘ﬂB Eonat' 3 bon cyclic group having six to fourteen
carbon ato ich may be ~/bst|tuted, a 5 to 14-nenbered aromatic

het erocycl i c group which may be substituted, a nitrogen atom which may be
substituted, an ggMg&g atom whi ch may be substituted or a sul fur atom which
may be substitut eq; represents an aromati c hydrocarbon cyclic group
havi ng siggpt-a feayntigews)carbon atons which may be substituted, a 5 to

14- menbered aromati c heterocyclic group which nmay be substituted or a 5 to
14- menber ed nﬁzgaﬁypmiafn@eé&nwcdsp tHQUP aRaVoRTy ate p SASE 1 tAMJTOr €
unsat urated bonds which nmay be substituted; and R5 represents an aromatic
hydr ocar ben 5¢¥Clhirem@itap shidsitng uded iy figirdiern eaidhad aFs which may be
substituted or a 5 to 14-nenbered aromati c heterocyclic group which may be
substi t ubed) icat oMt sker e@f w97 338 avrt eiodfs fohemm2 (andl Wddtey amyound
described in ( 1) , a salt thereof or a solvate of them wherein Rl and R2
are the 1L3wevesanetiks rerl adiifdrepetteén amarcbonpbendanthdarb sRpiased s a
hydrogen atom an al kyl group having one to six carbon atons which may be
substi t utredepam ral kesybegn aupi et Npdomt dd nvirx sagybenedt eand hds ctotmay be
substituted, an al kynyl group having two to six carbon atons which nay be
subst i t utyed, baety &n@ainkyl group having three to ei ght carbon atons which
may be substituted, a cycloal kenyl group having three to eight carbon atons
whi ch may be Bebski Hesedibad5abovi4- nenbeuedsnbavangmahi edbevedaeyclic
group which may be substituted, an aromatic hydrocarbon cyclic group having
Ssi x to faeckepenrcanbagoal smp asvirch they, beospdstids hibedngaad dadenbkimenber ed
aromati c heterocyclic group which may be substituted, an acyl group having
one to siAy receéphoatantagbnthmmeyndepaubstilan by ampeurdkasulfomd group
havi ng one to six carbon atons which may be substituted (provided that a
group represerieer Hest hece¢pranl antIgeRixe adS S P4GHRE diq oxlridpirtessnt s an
aromati c hydrocarbon cyclic group having six to fourteen carbon atons which
my be sg¥selilgnddagEianss @ NedpeaBeréd i cheeapsdychate fraflp which
may be substituted; X1 and X2 are the sanme as or different fromeach other
and each™masisr B8 a2V E® SUSENCATBATAAF ch HRNE Y s GREPPLRCSIWh hRly heye
represents a nitrogen atom whi ch may be substituted, an oxygen ato or a
carbon atdmaRiFiedH Shdy B AT FEIHNE KA FHePCs RS r@;ﬁ’reégiéﬁﬁss & %yano

group; and R9 represents an 14
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 Ay and Ayp receptors) and are useful
as an agent for treating or preventing a disease to which the

adenosine receptors relate.

Disclosure of the Invention



aromati ¢ hydrocarbon cyclic group having six to fourteen carbon atons which
may be substituted, a 5 to 14-nenbered aronmati c heterocyclic group which
may be substituted or a 5 to 14-nenbered non-aromati c heterocyclic group
havi ng one or nore unsaturated bonds which may be substituted; (3) the
conpound described in ( 1) , a salt thereof or a solvate of them wherein
Rl and RZ are the sane as or different fromeach other and each represents

a hydrogen ahgwe raih @dky! varnosR shayiahd opBeut @ Sithear D@ otBnadbs ch may be
substituted, an al kenyl group having two to six carbon atons which nay be

substi t yted,, Qs A YRNe HAUP i\ Rackbwadka, SityrCanbon; akeneimbj chomay be
substituted, a cycloal kyl group having three to eight carbon atons which

may be Hddif£d, 5 & O ket e S0 N3y i g the BRu1H; ei ght carbon at ons
whi ch may be substituted, a 5 to 14-nenbered non-aromati c heterocyclic
group which,may be substituted, an aromatic hydrocarbon cyclic group having
six to fouRteen carpgn atons which may be substituted, a 5 to 14-nmenbered
aromat i G+ c group which nay be substituted, an acyl group having
one to six c rboq atonms which (nBy be substituted or an al kyl sul fonyl group
havi ng one t dlssi bon atons which may be substituted (provided that a
group representled by the formula: X~ (I1) X2 X3 \A (wherein A represents an
aromati c hydro@dr bon cyclic group having six to fourteen carbon atons which
may be substituted or a 5 15 to 14-nenbered aromatic heterocyclic group
whi ch may; hexsaibsd it £d; RXbr@an &2 X2rar ehé heasanesasrogi diéfenentrbmom each
ot her and each represents a carbon atom which nay be substituted; and X3
represendscrd JHHd0880 84 6N M Kdsdrys Behgabsyehuitsh, an al3kgengabvom or a
carbon atom whi ch may be substituted)is excluded) ; R3 represents a hal ogen
atom ama kyd ofe @ havk Aonae ole wiidehaed Yba saloets tuttiech araylkhenyl
substituted, an al kenyl group having two to six carbon atons which nay be
substi t ujeship atavalnky Byb go aiix lavribog &woms ovlsich canybbe stloseiwhted, may be
substituted, an aromatic hydrocarbon cyclic group having six to fourteen
carbon ainsl i eh qeyubhenswibsg itwe e, sa x5 caobbd- atoher sdacbmatiycbe

het erocyclic group which may besubstituted, an oxygen atom which may be
substi t us s ot tat sdi) faircyatlova Wity Clymmap be vdmgs tthirgeedp ahdhR9caeprasents a
4-pyridyl group, a 4-pyrimdinyl group, a4-quinazolinyl group, a4-quinolyl
group oratoms ivbdghimegl baplupséachtel , whi bl paykeaye ggeardratimy sobsei t uent s
( 4 ) the conmpound described in ( 1) , a salt thereof or a solvate of

t hem wheo eiighRlcanibrRat ane whiehseapba s uds tdithiftedeng Sfhohf eBeRPerRer and
each represents a hydrogen atom an al kyl group having one to six carbon

at ons whieh-aegmbel e Ubstéxeevel larszauenli gy 8\&y RevERESERSUEEDsi R car bon
atonms which may be substituted, an al kynyl group having two to six carbon
at oms whi EpMaByC by Srgsamban edcl4c (%f&u(?ag?(\}’rn@rsdd‘ptﬂef\ﬂ‘ﬁﬁecerﬂ g8rPg e ght
carbon atonms which nmay be substituted, a c cloalkengl gro p having three to
ei ght ca? BORS avRED RF X hPRajuBetshBEedt ufed, T 5 TBERRCHRADRF BGATLC

non-aromati c heterocyclic group which 16 e substituted, an aronmatic
hydr ocarbehe E?EYF%lﬁﬂb"@HpHg‘H ‘?Tgmgy;eﬁ}ma%%ﬁqueteﬁf?'c% ﬁ&ﬁﬁa‘i%‘?ﬁsp RAVER%mmy be
substituted, a 5 to 14-nenbered aromatic heterocycl|c,group which nmay
besubst i PR¢ B %hxaﬁﬁFbﬁPoﬁﬁoﬁﬁthbc n@aYObgiiuggfthtg?o @Hi ch may be
substituted or al kyl sul fonyl , grou avi ng one.to six_carbon, atons which
may be s%%EY%FHf£8n¥§r%Q?HgdhgﬁhggdD Gt S FELEN A T6TS HBLFSr BiVa: X~

1) X2 X3 \A (wherei nA ., " Py Y 4
gav?ng sPK %%Pé%ﬁﬁqg%ﬂfégf %ﬁ§§$%§Egg¥%Q%ggﬁé%lagﬁéﬁﬁgﬁg Qéﬁ%ﬁﬁ%gggroup

het erocyclic_group which be substitut.ed; X1 and I e as or

di ff er ent ?Y%ﬁ?e‘& PRt HE? na';:‘x}ﬁy YR eaedid £18 %é)r Ef%%‘ gfag}r#&hﬁ%:%%nay be
substituted;, and X3 represent ni trogen at om whi ¢h sybsti.futed, an
oxygen a‘t"BﬁFBrmﬁyf:ié‘? b%‘ﬁo%ﬁjowgs\%?thanrmay eenyzlut?srtoﬁput%gg;l% 2)%& g%e%)l& and R4
represents 5 to 19-nmenbered .non-ar i.c _heter i i.ng at

| east onEaBSOHD?%OTl%g g:?‘afngéf o s\c/)‘\-7nr3r‘|%c teﬁgygﬁegg%@sbfil:tg%{oglgjobgr@\é\bgded t hat
the group represented,by the _above fornul.a (. 1. J. ). .S exclu ~:(.5 ) the
corrpoundEH8s ?ibel qari‘b(%’l a)to,msaw}ééf:{l T%gr%ofsu§5t§tsdc¥lev°§t %lnogigﬁgﬁ]lgv\her ein
Rl and R2 are the sane as or different fromeach other and each represents
a hydrogen atom an al kyl group havi ng one to six carbon atons which may be
substituted, an al kenyl group having two to six carbon atons which nay be
substituted, an al kynyl group having two to six carbon atons which nmay be
17




substituted, a cycloal kyl group having three to eight carbon atons which
may be substituted, a cycloal kenyl group having three to eight carbon atons
whi ch may be substituted, a 5 to 14-nenbered non-aromati c heterocyclic
group which nmay be substituted, an aromatic hydrocarbon cyclic group having
six to fourteen carbon atons which nmay be substituted, a 5 to 14-nenbered
aromati c heterocyclic group which nmay be substituted, an acyl group having

one to Si@&fé@ﬂm{ W Y Y RS isupstibd WhedoakcaBnabkybspl heswk group

havi ng one to six carbon atons which nmay be substituted (provided that a

gr oup T eppesanted, bie Lhe Lor eyl gu(14)s X0 X 2k abgn ok BAng eprosent s an

aromatic cyclic group having six to fourteen carbon atons which

may be S%@é@%{é&%gﬁp%&ao}og QirTaRe bed sAEARRLILE et 8T AgyebhenokouR i ch

may be su re the sane as or ferent from each other

and each WEDEERE Y QuBQE99{31-,.@50%“@&%&%&o%ﬂ@é;ngytﬁeegabeegtéged

represents a nitrogen atomwhich may be substituted, an oxygen atom or a

carbon atom whi ¢he fRY, D6, SPRSLA tHE ¢de | Susxel bded); ; rand RL ISP £t s a
4-pyridyl ‘group,” @ 4-pyrimdinyl group, a 4-quinazolinyl "group, a

4-qui nol yl . gr oup %g_&o@'aiﬁ%%u-&?é’ii@ﬁlrou%aﬁgv%gwﬁbo YL At BRepeh WO

substituents 1 ncluding at |east one of a cyano group and a carbanoyl group

represent ed, hy &lﬁ]f’c}fx%g}”]@é d8bst StafXNS &5 (vbel glheiBe 2B RroRkeikhe sane

as or different fromeach other and each represents a hydrogen atom an

al kyl 9r%&tgﬁewal9@%rto%tpsm<i_&aﬁ@9rb@£@a§tm@edrasfya bBe: subsihbiptedd an

al kenyl group having two to six caifbon atons which may be substituted, an
al kynyl group-baving H¥eetOcsEXiEagbotp ah9eBnyhhehl gRYtbensubst nbuked, a
cycl oal kyl group having three to eight carbon atons which nmay be

substi t ut @ds s 8 ey €LQab&keay lwiar QUmalavengubBt eeut 84¢1 §hd Rarbppreatafs whi ch
may be substituted, a 5 to 14-nenbered non-aromatic heterocyclic group

whi ch may,he; suhst i & uhedro8arBsAMBYETi BYdro6ar hatisyckie gpoBpubasieng six
to fourteen carbon atons which may be substituted or a 5 to 14-nenbered
aromati ¢ BgEBEACNELIE YROUR MAYCBe MBYbbEisUbsti but @db; t66) 4themperpdund
described in (2), a salt thereof or a solvate of them wherein R4

represent srémdti6 Hek desded Bk ayramt iwh ibat s ocye|sub grioup edi cla saY the
substituted or a 5 to 14-nenbered non-aromati c heterocyclic group having at
| east onetREr&OF @ ruasatlaateeds dretis Wihel hesye beegpbstetilyethurahdhRS
represents a 5 to 14-nenbered aromati c heterocyclic group which nay be
subst i t ut ede dofjpdihed,canpolundheesorfi ed snlfaBe)themhsuktarn hacedflent a
solvate of them wherein R3 represents a hal ogen atom an al kyl group
havi ng onentagsnixsmaabennatohbewatiehogapebd: subseptered, pant Bekbaylygroup
having two to six carbon atonms which may be substituted, an al kynyl group
havi ng twegabnstxtibar bonaacdes Wi cleqept e shbseirt fusghes sntensiveenber ed
aromatic heterocyclic group which nmay be 19 substituted, an oxygen atom
whi ch mayibeestibgationed thevahaig fanngditbmtime sorapuBe, ubatt theegofand RS
represents a 5 to 14-nmenbered aromatic heterocyclic group which may be
subst i t ut ed; a (B)1tdHee hpdeidhasserreerkabie £5LicaCy At AURG3SES &° a
solvate of them wherein R3 represents a hydrogen atom a hal ogen atom a
cyano grodpichntBekyrenPaupe haeTRRt oher tRASHXC LR b HORASHE TH Sre}? be
substituted, an al kenyl group having two to six carbon atons(ﬂﬂ%c may be
substituté@?eaﬁoéﬁkyﬁythﬁéuBaﬁéeFHgafﬁﬁ tBesPReRIPRBR Aep AU TH ey be
substituted, a 5 to 14-nenbered aromati ¢ het%nocyclic %rou whi ch ,may be
Substi { ut BECCREAFL FBYERCAr ofPANFERCMAY bE SHESEPFUPYG, 18K BXFHER ATGM whi ch
may be substituted or, a sul fur atom which, may, be substituted; and R5

r epr esent 3N8/ 8Tt oF ek FRGySrd®Us: 6RABT LPARE B8R ol SRS I R ok miiEER SRR e
substi t ut ed; i9) t he conpound descri bed ing%S%W,a salt,th%reo%lorla sol vat e
of them WRREEEI AYRITPBEr eSERES 1R2RYAR0GERCHPERY 1RINAFEGERPAEORPWE leyano
group, an al kyl group having one to six carbon . atons which may he
substitutéd?déﬁmékk@ﬁ??n@FogﬁnﬁﬁﬁpﬁﬁlPﬂo £ENSEA PR8N 25CORE 2WNER nay be

substituted, an al kynyl, group having two to six carbon.atons which be
subst | t Ut BALCROBAEE TH foriERsd APORGEPE SHEPerGESRPPEY IG5 RRFCH Ty be

substituted, an oxygen atom which nmay be substituted or a sulfur atom which
may be substituted; and RS represents g 5 to 14-nenbered aromatic

het erocyclic group which may be substituted; (10) the conpound described in
any one of (1) to ( 9 ) , wherein RlL and/or RZ represents a hydrogen
atom an al kyl group having one to six carbon atons which nay be
substituted or an acyl group having 20



one to sixteen carbon atons which nmay be substituted (provided that a group
represented by the formula: (11) X2 X3 \A (wherei nArepresents an aromatic
hydrocarbon cyclic group having six to fourteen carbon atonms which may be
substituted or a 5 to 14-nenbered aromati c heterocyclic group which may be
substituted; X1 and X2 are the sane as or different fromeach other and
each represents a carbon atom whi ch may be substituted; and X3 represents a

ni trogen d%%q‘é@t‘%iec&r‘@% RE bRt ilon, edr FBrPOAGRIT IHPME cWmFarb@ipn at om

whi ch may be substituted) “is excluded) , a salt thereof or a solvate of

them ( 1 tyh o ihb | i 8 ,
wher ei n é}eixjss)agaraog%c%&% g?%%;[%f%ydr{‘ﬁ?@%hgfgﬁfgﬁﬁ%@@% a;ﬂaeévé"n B g I V))

(wherein 8 dirnfg;%%%,s £ 19T QU] ecliedh Suamitdie fald ovd nghswhst i t uent
group a; an he ring B may be substituted with one to four groups sel ected

fromthe Jo%gﬂ@artqoﬁi&se&ga@eac%@%@pa@»@,sbhote@%ty §F QiHx Hnalhandr £1p
consisting of a hydrogen atom a hal ogen atom a hydroxyl group, a nitro

group, a GY\AN0y B OR; c 8fe Ak K¥h HQHPr RYnBE o0 8 glgd uTios «CaH 09Tk 241088, Whi ch
may be stbs Ituted, an alkenylega
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 o8
RZ’N\749N
\ | (1)

X R4

R3
{in the formula, R!' and R? are the same as or different from
each other and each represents a hydrogen atom, an alkyl group
havingonetosixcarbonatomswhichmaybesubstituted, analkenyl
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 whichmaybe substituted, a cycloalkenyl group having three

to eight carbon atoms whichmaybe substituted, a 5 to 14-membered
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group having two to six carbon atons which may be substituted, an al kynyl
group having two to six carbon atons which nmay be substituted, an al koxy
group having one to six carbon atons which nay be substituted, an

al kenyl oxy group having two to six carbon atons which nmay be substituted,
an al kynyl oxy group having two to six carbon atons which may be
‘substituted, an al kylthio group having one to six carbon atons which may be

substi t ut 6d. o 20mak KEMYLLEEO-GEDLE faviBOye ¥h tndiSibe Gabaen tatteids whi ch may
be substituted, an al kynylthi o group having two to six carbon atons which

may be Sélpéﬁ'%w&@ﬂzdx%aa)ﬂoqhe £€1 8ol AHR 1 A8V Ot bWl r S&Y @A reanbon
atons, a carbanoyl” group which nmay be substituted, an arylacyl group, a

heteroar¥£gﬁ¥lwgger a@Np@Ms 18 8% HPeWhi ghsmRy he-peRsbirkdt adomdRic
al kyl sul fonyl group having one to six carbon atons which may be

SUbStituﬁggeragyggkggﬁdﬁﬂ@ﬂﬁwﬂmQ YePs Dt DgutdW, ba W §a6BPMaatieys Whi ch

may be substitu al’kynyl sul fonyl group having two fto six carbon atons

whi ch ”H¥n§9t6UQ§&iEHE%9n afofkkyhsshf hay! bar eupshaviRedone @ six carbon
atons which nmay be substituted, an al kenyl sul finyl group having two to siXx

carbon atoRs1whi eBnaYgbeusuhstitytede 88 akyudsod faums emawn ayi ng two
to six carbon atoms which may be substituted, a fornyl group, a cycloalkyl
group haying,b & £ut&d eiht e §2E HORL BLHME M BRY¥mbea HHIdgditaedm,a
cycl oal kenyl group having three to ei ght carbon atons which may be

substi t upedyafoSgtQupd- SRMPELPU NRSBIERIAG dHRS eIPGG] ica ol tdtisch may
be substltu¥ed, an aromati c hydrocarbon cyclic group having six to fourteen

carbon al,@aBnWak§hpEBYLBSE SERELH} Ul R th BIteh (1 JytduRhavilfly e esed iar omat i ¢
het erocyclic group which may be substituted), a salt thereof or a solvate

of them c£1iBbnt H€ok®MMOWHInEESES ki it (tdd, hn, adkgall Jhwnedfavihga
sol vate of them wherein R3 is a hydrogen atom a hal ogen atom a cyano

group, amwal k¥l s agrwyistemenenhtehsing ycae borb st Dnst evhj cn o ic
substituted, a 5 to 14-nenbered aromatic heterocyclic groupwhich may be
subst i t uhgdroaa raBnneygl agpgosuanhaxygens bk oro Vit it ewy deerlsubsittiamst ed;
(13) the conmpound described in (11) or (12), wherein RO is a group
r epr esentyid chy malye beosmblsai tB8eid, ( ¥) Sot ot Hd-fnemivelred @r®matiR B N (VI) (in
the formulae (V) and (VI), RB represents a group selected fromthe
f ol | owi ngeselrdiciicidrt ggpappwhichnday Hee riwgs Bl retyede subistiaagredtwint h one
to four groups selected fromthe follow ng substituent group a. Substituent
group a Whechmuupbesndistiing eaf, an loxgoegent em wini ch nieyt bgeavkatdiuted
or a sulfur atom which may be substituted; R® represents an
aromatic hydrocarbon cyclic group having six to fourteen carbon
atoms which may be substituted, a 5 to l4-membered aromatic
heterocyclic group whichmay be substitutedora 5to l14-membered
non-aromatic heterocyclic group having at least one or more
unsaturated bonds which may be substituted; and R® represents
an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms which may be substituted or a 5 to l4-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 R! and R? are the

13



a hydroxyl group, a nitro group, a cyano group, an al kyl group havi ng one
to six carbon atons which nay be substituted, an al kenyl group having two
to six carbon atons which may be substituted, an al kynyl group having two
to six carbon atons which may be 23  substituted, an al koxy group having
one to six carbon atons which may be substituted, an al kenyl oxy group
having two to six carbon atons which may be substituted, an al kynyl oxy

group havbng 430r H9 rEk¥chardaem @é&ﬁst%k%dr@a'crbﬁeﬁyegéhﬁgtaqgl/dlameﬂ kyl thio
group having one to six carbon atons which may be substitute

al kenyl t Ri-@ndr QHPa DRYL NG dW® Hakr S FRY RONsakoaE r¥Bh Ci SRY el Subsdy t ut ed,
an al kynylthio group” having two to six carbon atoms which may be

substi t uso%dsulaéltﬁth@!@at Ees éwéngnoglpo&@wa%ntgw@wboc@%\&ncg%eﬁrh@m a
car bamoyl group whi ch may be substituted, an arylacyl group, a

het er oar yhacy ngdhoHR, s@PsBItN0eH! OHR ¥k Ghy By rHEp SWbeihd Ut e, t@r!slx
al kyl sul fonyl group having one to six carbon at ons whi ch” may be

substi t ubggy, AN ChKS Rl SHI A APKE ANOUD AV D19a teAR: 1k DLy g%egm@aﬂr@s whi ch
may be substituted, an al kynyl sul fonyl group having two fo six carbon atons

whi ch maxsh%es%Sféltg%tte@ar%nalamaﬁsuum@hl 3O R @ted,0 Si X carbon
atons which may be substituted, an al kenyl sul'finyl group haV|ng two to six

carbon atg %Elo\éhlk@fﬁyrl\?\%r@@pmtﬂ d thede @dleagmrwémlﬁ iaImsOwRYBH ey Ng t wo
|

to six cafbon ato ch may be substitute a fornyl group, a cycloal kyl

group hayengubltgeuttedei ght €arhpin@hweBe Mt G- Amdre ¢ Hhsid tdd v i @
cycl oal kenyl group having three to eight carbon atons which nay be

subst i t uiyedupawhi ER 4y Benbek e€i tabed| QifBbirembet er ey ebtsrebaU othich may
be substituted, an aromatic hydrocarbon cyclic group having six to fourteen

car bon ab@@ﬁlpﬂ'@vﬂnésiﬁtb%dﬁﬁ&é’rﬁ@aﬁb@ﬁaﬂ:bﬁ\shﬂhmﬁa(ybleC‘smm}itufifddlh may
be substituted), a salt thereof or a solvate of them (19) the conmpound
descri bed isn tany enemperedofarombt)ic Het2roodnd ilc group avtsiald ndieneof or a
solvate of them wherein RO is 4-pyridyl group which may have one or two
substi t uentstitutzd, theacdnpevog destnd ee tao {ixl4arbonaasahs Whistteof or a
sol vate of them wherein R3 is a halogen atom a cyano group, an al kyl

gr oup hawviaygbensulb ot 5t xt €drdyoanas bkl shi £onphyg bmars hlastiinqubed, ta Hist o

14- menbered aromati c heterocyclic group which nay be substituted or an
oxygen atcembwini eltomey whechulsyi beat edbst16)tede(morpbded destra pcoum ( 14 )
or (15 ) , wherein R4 is a 4-pyridyl group which may have one or two

subst i t uees esemieidks iy tae Ifeastulene of a cyano group and a carbanoyl group
represented by the formula (111): 6 -CONS R~ (wherein R6 and R are the
same as or_diJferent fromea hypt her and each represents a hydrogen at om
an al kyl gro havi ng one to six carbon atons which may be substituted, an
al kenyl group hgidingxBwo to six carbon atons which may be substituted, an
al kynyl group having t to six carbon atons which may be substituted, a
cycl oal kyl group having A hree to ei ght carbon atons which nmay be
substituted, a cycloal kenyl group having three to eight carbon atons which
may be s UMSETEIEHT CRT 85 €t § ANRAHR S N AF FRAT Eyﬁé%éﬁéé’y@lf}acvﬁ}%up

whi ch may .be substituted, an aromatic hydrocarbon cyclic gro havi ng si x
to fourt &di &&r BEHTAEERs CARPER ﬁﬁ?mSeWEgEEt?‘?&t]%ﬂ BHbSt stiEed 0 red

aromati ¢ heterocyclic group which may be ubstltuted salt .thereof or a
sol vate &P tifeme %ef’fq g@ﬁplé:u td%rso& Oﬁ'eld: ‘%H‘&%Zgnay & (1) to (5),
a salt there f or_a, sQhvat wherein R5 i napht h roupg or a
honyl QPO Rt AL e et &béﬂnﬁuf‘ador(%a?f bt e bed
in any on a salt thereof or erein RS

is pyrrol hegrr%’}%eawﬁl ARV AT e 3?;ayg§,ﬁqﬁsoq1n te‘éA"-oup,
2 Y Bt B B P R S ety 20 1

i ndol yl dol y| h af t d 19
phar mhcedt T GBSt Gn EO A5G (e oS @5@&% died (19 @

(1) to (1 a, salt thereof or e of t 2 he co osition
descri be(f’gcr}u(dfﬁﬁ %Fﬁﬁrﬁeaﬁsaaeﬁya%rgf?‘é@t|‘W&& g prreé?/‘%ﬁﬁefrh & i sease
to which an aden05|ne receptor relates; (21) the conposition described in
(19) , which is an agent for treatingl@r preventing a di sease to which an
adenosine AZ receptor relates; (22) the conposition described in (19),
which is an agent for treating or preventing a disease to which an
adenosi ne A2A receptor relates; (23) the conposition described in (19),
which is an agent for treating or preventing a disease to which an
adenosi ne A2B receptor relates; (24) the conposition described in (19),
mhlch IS an aden05|ne receptor antagonlst (25) the conp05|t|on descri bed
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an agent for treating Parkinson' s disease or an antidepressant; (29) the
conposition described in any one of (19) to (21) , (23) to (25) and (27),
which is a defecation-pronoting agent; (30) the conposition described in
any one of (19) to (21) , (23) to (25) and (27), which is an agent for
treating, preventing or inproving constipation; (31) the conposition

descri bedin (30), wherein the constipation is functional constipation; (32)
the conposidnn d8sarbbedbbA dy3dic ¥hbep Hsv ity agantio e rtkeeat éagoon _
preventing or inproving irritable bowel syndrome, constipation acconpanyi ng
I rritabl g onely, s nR b HaH G aansd,| RatS oy TOAEMPEE ¢ ONa BeRSTPanyi ng
enteroparal ytic il eus, constipation acconpanyi ng congenital digestive tract
dysfunct imé&rocg@%%ﬂg%h@mﬁmﬁ@gwsrtgiétem;te(@a)ctahs teOIPposéhbeed
described in (1 , ich is used for evacuating intestinal tracts at the
tine of ey A Ohediegeshicuectgashs hervibef 6he andoakt ensatuopeeation; (
34 ) use of the conpound described in any one of ( 1) to (18), a salt
thereof qoysQMarenaly bhesubori prosuci (M) andetesgbuad- geeapibag agent ;
(35) the conposition described in (19), which is an agent for treating or
preventing i abgbes PREIébESSr Gi @beeeconpth@nt Wdnsse idi ®beind R°edraopat hy,
obesity or asthma; (36) the conposition described in (19) , which is a
hypogl ycari& agantas @ adeFerfedrt ifRrpRO¥ERY gtHeosendnéatrr aspeeoenas
insulin sensitizer; and (37) the conposition described in ( 19 ) , which is
a hypot engine ra@RM atamdi & efleyBgeriup aBvagendné dfo tyieatampoansseopsr osi s,
an agent for treating Al zheinmer' s disease, an agent for treating an

i nfl ammats ycave) B supditsSeased)r aan aagenty 1f groupeativiggCtebnts disease.
Herei nafter, the meanings of synbols, ternms, etc. used in the present
descri pti @ryéh latemsdersehhesy andubbeipuesdnt an ralentriydn gwiclup baving
illustrated in detail. In the present description, the "antagonist" refers
to an agenwo Wy elixhasriadi iatidnys Wi canda iy nae tsukettes e dadenogcheat kg épt or
preferably an adenosi ne A2 receptor, and nore preferably an A2A and/ or A2B
r ecept or . gddwep hdivéagsthrtee tvde ¢ bhacaatieoncst omes vetepmay beebabesitused, i n t he
present description refers to a disease to which an adenosi ne Al receptor,
AZA 1 ecepi aryclA2B keoeptgaougr hASingcehtee teleaitas; cavdpamertgaeswiashous
constipation (e. g., functional constipation, irritable bowel syndrone,
const i patmaybacosrgpauted i 815 tablembokelkedyriroromadyigahPECEBRYEL L i on,
consti pation acconpanyi ng enteroparal ytic ileus, constipation accompanying
congeni t aproigedtioremaydes siypsftuifattiosh and ewistd paVdEP CacEOTaHGL Af
ileus), diabetes nellitus, diabetic conplications, diabetic retinopathy,
obesity, asohPhavanowdd tafoHrEeasEd rRga HRMsPERPAARRRERYEEMFETSHent ,
agent for inproving glucose intolerance, insulin sensitizer,
antihyper%eﬁs??elﬁTﬂﬁ?bﬂF%¢e%F%m%@éﬂt?e%ﬂf?ﬂéﬁiégsﬁﬁ??paﬁaﬁFhfﬁ?yt?Eating
ost eopor osi s, agent for treatiqg rki.nson's di sease ent for treating

P a

Al zhei merS4bat §6a5ed: FGeAEYE TR BEVIG TR F i SritretOTY) ’B&W@msd}“’éég e or
agent for treating Crohn's disease.is efficacious. The present .invention
provi des BAWeEthSHORSH HtE5: Pﬁga%ra%é%’sls%fé%}'éﬁt EAgUR H?gg%e"% SehPeh an
adenosi ne receptor relates, and.a nethqd fqor pronoti.n ecatign, which
conpri sesCaBRPRI 8EPF g L H A H&RSIS %%ﬂ9436§fﬂ86ﬁv égﬁggga%fﬁhgrggﬁpound
represented bg the formula (_I & a salt thereof or a solvate of themto a
patient. Yepr sented by the' formula:

%‘_"1\ (1)

X2——x3

N

A

(whereinArepresentsanaromatichydrocarboncyclicgrouphaving

six to fourteen carbon atoms which may be substituted or a 5
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The present invention further provides use of the conpound represented by
the formula (I ) , a salt thereof or a solvate of themfor producing an
agent for treating or preventing a disease to which an adenosi ne receptor
rel ates, or a defecation-pronoting agent. The compound represented by the
formula (I ) , a salt thereof or a solvate of themis also useful as a
def ecation-pronoting agent and is used for evacuating intestinal tracts at
the tine of exadfadian Horth gRstHaeefdAFd B ONgPeES! #h 2ell @d§ ebe an
operation. The term "and/or" used in the present description neans and

i ncl udes Hgtdt {he &se8 ghd" P dirandie’' @me bR bhedpreseBhtdessni BLERN,
there is the case where the structural formula of a conpound represents a

definite d éna%racthhfe%%:@el‘?{s GOYAS LA B d‘ﬂplw&é%/iﬂeh§u}9§€§€@£e8 pvention

i ncl udes a i soners such as geonetrical isoners, opiical isonmers based on

asymet ri g, £ 3808, r S & €915 QRIS gaRdat BHUPAEES mAPhdTkybytesuekdt hgge
isonmers and is not limted by thé description of the forrmula illustrated

for the sake o SOy encearddie Lsmount-icana Peo@nyuibe i sQPBASiOr &
m xture thereof . Accordingly, although it is possible that an asymmetric

carbon atomi sddd eSS rdSresdit & dBheeYed aPEm hat 0Nty icakrbipagsi¥ag
subst ance and racem ¢ substance may therefore be present, the present
inventionpis tWlsily Walredn Reatso whdkhcAYer Beabibet itheay, Funt AekengLyst al
pol ymor phi sm may be present but, again, there is no limtation but any of
single crysd @ HariMPEwa b XU eaoloh doomdheh cemeunde( shbotittsedsl t
according to the present invention may be a non-sol vate or a solvate, and

ei ther ofad hempil igydupletiviihdg s eepe igf calrdofs atemspahesh nayt be
present invention. A netabolite which is generated by deconposing the

conpound €Y s BLEOf sk NGart @ e e $8Rir doavedln @Y dli ovigreupandvangr edxug of
the compound ( | ) or its salt according to the present iInvention are al so

i ncl uded t& fherseopecHFfb@h ad tdmd ofh Pett endy i Ive t figb pt £5€bedj nyehtton. The
"hal ogen atoni used in the present description represents an atom such as
fluori ne M -atemicdt©d b pemat Hoh direaitiaye latoont @urp whdcheaatlomsuhati thtied| ne
atom chlorine atomand brom ne atomare preferred. The "Cl_6 al kyl group"”
used i n tée qpresenttdesehiphimnay kepsebentisuardabkyd sgridupy havimnghdak to si x
carbon atons, including linear or branched al kyl groups such as net hyl

group, etthyy lpe osybstipropyi ameul deyugmeopyd agréougy rindsbutgrour,oup,

i so- butyl group, sec-butyl group, t-butyl group, n-pentyl group,

1, 1- di netdypypr opidigybgpoub, 2 dirqethpkplopyl araup, a2 -uinmebhygpeupy|

group, 1-ethylpropyl group, 2-ethylpropyl group, n-hexyl group,

1- met hyl -@x ed h§t+ psopyingtionpl , leathydf 2whkehyhay opgve gpoapor two

1,1,2-trinmethyl propyl group, 30
substituents; (4) the compound described in (1), a salt thereof
or a solvate of them, wherein R 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 whichmaybe substituted, a cycloalkenyl group

having three to eight carbon atoms which may be substituted,

a 5 to l4-membered non-aromatic heterocyclic group which may
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Z~ 'dnozb ~Cxo~ng-osr 'dnozb ~Cxo~ng-a 'dnozb Axodozd-oas 'dnozb

r Cxodozd- osr ' dnozb Axodozd-a 'dnozb ~Cxou~a 'dnozb ~Cxou~au~ ss eons
'suzo~. ~ uogzso 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

' dnozbb%@db@@%dt@d?ﬂdh%}agt'icdgailb;&f@tﬁnc 11 ¢ 6FOIH hEv@igGsiRg- Z
"dnozb T~Cu~~nqg-T 'dnozb T~lu~Cdozd-Z ' dnozb TQ%U~Cd02d}$ 'dno§§§T~Cu~u~.a

azs dnozh, auk ri <A TUASR AldSs -WHISCD Usay SHeOsulSs tDazsed X258 Bffo OM-.
buznsu dnozb T~CuAxTs us s~uasazdaz uoz-~.d-raosap ~uasaad auk uz pasn

"dnozb Frlyemrkse RdaronttidRetzl otySuazpmaip ghicl Ry lgeadt T-Cuadpsxau- ~
" T "dnozb T~Cuaxau-T 'dnozb T~Cua~uad-T 'dnozb T~ua~ng-~ 'dnozb

T~Cua~. Ngr 4Nz ulsUaritrgl orozd shisCuadhazsh Zz Jokdwiizelr manoze
TAuadozd- Z- T=CU~. auz-Z ' dnozb T~Cuadoad-T- T~u~. am ~ 'dnozb

T~Cuado. #dssh-i ke BhZan dd”@()ZPsJI@f%ﬁp hedveal JhwadozdxZcagpenzb

TAuadozd-T 'dnozb T~CTTs 'dnozb T~uZn azs dnozb auk ~o saTduzsxa aTqs~zns

pus Snté‘tcﬁnsp\f?ﬂiél§91a)c§jrzl§e 9ub Of NrubHaNdy e dhéta o utsr Sprédsagdaz
uo-r~d-rzosap ~uasazd auk. uz pasn "dnozb TrCuaxTs 9-z~" aus dnozb

T~C~uadsx +*5rmoL dnozb TA~uadT~CU~auz-Z ' dnozb T~C~ngqT~CU-~. a-Z ' dnozb
T~ ~ngqT~ au~zp-~'Z 'dnozb T~~nqT~CU~aunrp-~'"T 'dnozb

T~C~. nqTeu~. apzzp-Z'Z " dno. z ~C~nqT~CU~auzZp-Z' Z ' dnozb

TA~an~d%§Ta zp-T'T 'dnozb ~nqT~CU~. au~-Z ' dnozb T~C~ngT~u~au~-T 'dnozb

T~dozdT~ OZd-x2 X3

AN

A

(whereinArepresentsanaromatichydrocarboncyclicgrouphaving
six to fourteen carbon atoms or a 5 to l4-membered aromatic
heterocyclic group which may be substituted; X} and X? 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 R* represents a 5 to

l4-membered non-aromatic heterocyclic group having at least one
or more unsaturated bonds which may be substituted (provided
that the group representedby the above formula (II) isexcluded);
(5) the compound described in (1), a salt thereof or a solvate
of them, wherein R! and R? are the same as or different from
each other and each represents a hydrogen atom, an alkyl group
havingonetosixcarbonatomswhichmaybe substituted, analkenyl
group having two to six carbon atoms which may be substituted,

an alkynyl group having two to six carbon atoms which may be
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z~ 'dnozb ~CxoT~Cu~Cxau-T 'dno.zb ~CxoT~Cu~C~.uad-T 'dnozb
~CxoT~Cu~Cdo. zd- ~- T~CU~auc-z ' dno. zb r CxoTl uAdoad- z- T~Cu~c~~a-T ' dno. zb
~CxoT~u~Cdo. zd- T- T~CU~. auz- ' dno. zb~CxoT~Cu~C~ng-~ ' dnoxb~CxoT~u~C~. ng-Z
"dnoxb ~xo0T~u~C~ng-T 'dnozb ~SxoT~u~Sdoad-Z ' dno.zb ~CxoT~Cu~do. zd-T ' dnozb
~Xx0T~Cu~CU~a a. x~ ~oazau~ saTdu~~xa aTge~zns pue 'suzo~~ uoga~0 XzS 0~ OM-
buzn~u dno. zb ~CxoTf uUAXTp u~ s~.uasa. xdaz uoz~dz.zosap ~.uasazd auk uz pasn
"dno. zb sGxeT1EwTeHT~a9cFclcadu§1dg00ap hsx@ﬂigoéaré@e%@%ﬁghﬂcmﬁ dno. zb
~CxoT~uazp~xau- ' T ' dno.zb rCxoT~Cuaxau-T 'dno.xb ~CxoT~Cua~uad-T ' dnoab
~CxoT~Cug i whidNRa$ D AN sTBITEH £a' ANOL 71 kel PiTE HaaP Bl i ridNch 2de

xX0Tr ~uado. zd- Z- Tr CU~. am ' dno. zb ~CxoT~uado. zd- Z- T~CU~auz-Z '"dnozb
~CxoT~Cuadoe Zgh T eI rHoa zrtomHRi @R maXJe CUBER 1 2d + Ed | o5/t oA Znefls\Or &
~x0T~Cuado. zdosz ' dno. zb AxoT~uado. zd-Z 'dno.zb ~CxoT~Cuado. zd-Z ' dno. zb

f XOTXTTe nodng ram A4 THeZR ra’e cdie. 3R ocapkwhe chahdyZb¥ as @S tZite®Utan SUZO~. ~
uoqg. zao X~rs o~ orn~. 5uzn~u dno.zb ~CxoT~CuaxTe ue s~uasaadaz uoz~dz.zosap

~. uasa. z¢ etz o 8R8o7 B A FAY XIS ity sais s1Aeak t sExadasdh . 20
dno, zb ~Cxo~uadT~ auz-~ 'dno. zb ~Cxo~uadT~SU~am z ' dno. zb

~Cxo~. Nnqhtes~ wAUZEPiay bE 'sibeAh tu@eNGl 3t R -membered aromatic
heterocyclicgroupwhichmaybe substituted, anacyl 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 representedby the formula:

3 1
X (I)
é \x2 x3

AN

A

(whereinArepresentsanaromatichydrocarboncyclicgrouphaving
six to fourteen carbon atoms which may be substituted or a 5
to l4-membered aromatic heterocyclic group which may be
substituted; X! and X? are the same as or different from each
other and each represents a carbon atomwhichmay be substituted;
and X3represents a nitrogen atom which may be substituted, an
oXygen atom or a carbon atom which may be substituted) is
excluded); and R® 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



"dnozb AxoT~C~nqT~CU~au~zP-~'Z 'dno. zb Axo~.nqTfu~auzzp-z'Z 'dno. zb

. ~Cxo~ngqT~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. zdTr Cg~a- z- TAg~. am T ' dno. z6 ~xodo. zdT~u~.a-Z 'dnozb

~Cx0T~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>u§d-gas hpno.zb ~Cx0T~C~uad- osr 'dno.zb ~CxoTr C~. uad-a 'dno. zb

~xo~_nq-~__anQZb er01$m¥-oas 1, 3- hexadi ynyl oxy group, and
1, 6- hexad} ynyl oXR7group. The "al kyl thi o group having one to six carbon

atons” used in the present description refers to an al koxy group having one
to six canpratoms, asdH ase Mt Wt asgboup;: £ 8 hwh ¢ QP eQWR: other _
n- propyl thi o group, iso-propylthio group, sec-propylthiogroup, n-butylthio

group, i srdebyht bepresetps §e6/du89er Ritengr QHpalﬁypl&hﬂedﬁmgv%%usne _
n-pentylthio group, iso-pentylthio group, sec-pentylthio group, "n-hexylthio

group, is% hexybhbbenH@es whiktddBt By Hiody £ & 9-0LR1 kenyl group
1, 2-di met hyl propyl thi o group, 2,2-dinethyl propylthio group,

2- et hyl prapyi i Wo 6@ER cdrivdh BY bmdv2LilH 4 PB¥Istipis® 131,2WR, analkynyl
1-ethyl -2-nmet hyl propylthio group, 1,1,2-trinmethyl propylthio

group, |, Irriurehaylibgt yhehi® sgr0uBrbbnla domBtiryd diimayt Beos G §tPruted,
2, 2-di met hyl butyl thio group, 2,3-dinethylbutylthio group,

1, 3- di metaykbubyl khilog gs@simav2 et Biikbet b tdiightgeauPon ZriBdiwhpent ¥4 ¢ hi o
group or 3-nethyl pentylthio group. The "al kenylthio group having two to six

car bon atslibsisetutadf he preserte s g Ebpbineiv iref € Beé @ oail gt tkeaybshi o
group having two to six carbon atons, and suitable exanples thereof are

vi nyl t hi atgmeuphighlnd§ beos@sotptuie@) epenyd ta-acgberrd Rof+openytihi o
group, isopropenylthio group, 2-nethyl-1-propenylthio group,

3- et hyl -Hetwrapgril idigrgrouhich mehwe 2sysopenytédlj can aromatic
group, 3-net hyl - 2- propenyl t hi o group, 1-butenylthio group, 2-butenylthio

group, 3-Hudmemdridun aqyraddup, glr-openhewiinighisd xgtoupouttbexeaytbbn oagsmwsip,

1, 3-hexadi enyl thio group, and 1, 6-hexadi enylthio group. 33
which may be substituted or a 5 to l4-membered aromatic
heterocyclic group which may be substituted); (6) the compound
described in (2), a salt thereof or a solvate of them, wherein
R* represents a 5 to l4-membered aromatic heterocyclic group
which may be substituted or a 5 to l4-membered non-aromatic
heterocyclic group having at least one or more unsaturated bonds
which may be substituted; and R® represents a 5 to l4-membered
aromatic heterocyclic group which may be substituted; (7) the
compound described in (3), a salt thereof or a solvate of then,
whereinlf’represents a halogen atom, an alkyl group having one
to six carbon atoms which may be substituted, an alkenyl group
havingtwotosixcarbonatomswhichmaybesubstituted, analkynyl

group having two to six carbon atoms which may be substituted,

a 5 to l4-membered aromatic heterocyclic group which may be
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The "al kynylthio group having two to six carbon atons” used in the present
description represents an al kynylthio group having two to six carbon atons,
and suitabl e exanpl es thereof are ethynylthio group, 1-propynylthio group,
2- propynyl thio group, 1-butynylthio group, 2-butynylthio group,
3-butynylthio group, 3-nethyl-1-propynylthio group,

1- et hynyl - 2- propynyl t hi o group, 2-nethyl-3-propynylthio group,

1- pent ygybEhi @ugEaUPan bxhexynyt dRivd i@Houly bb Subexagiyeldhi g uarfup, and

1, 6- hexadi ynyl thi o group. "The "cycl oal kyl group having three to ei ght

carbon gt gf&h i436fa | Beldil SH i8S AU G U888 RP RELRB sEARKESS LS A reaalkyl group
conprising three to eight carbon atons, such as cycl opropyl group,

cycl obugybmgk@8Pne £¥ELEPEINE ¥ g 8@ Avh K€ nRexk! s gk Stprue¥al oheptuHe group or
cycl ooctyl group. The "tcycl oal kenyl group having three to eight carbon
atonms" UsgdoLAdl AesBF E56atir NUENt & Ak IERhRIBIESo B L ol gakkesy |t amoup
conprising three to eight carbon atons, such as cycl opropen-1-yl,

cycl opr gpeRe3nyR3 reycdusianalnybrog¥s! Hbsh enr Balbgeh, 3tene! Hy=ad en- 1-yl,
cycl openten-1-yl, cycl openten-3-yl, cycl openten-4-yl,

1,3- CbeQBé%t, theélrﬁ-Yy lgr chp3 heXanepentads a2 chlrboh, 3t 6Ms! WREEH adiyen- 5-yl ,
cycl ohexen-1-yl, cycl ohexen-3-yl, cycl ohexen-4-yl, 1, 3-cycl ohexadi en-1-yl,
1, 3- cychahexasgh epnad! ;anl a3keygh ohesaditeiridrg/ two It s kCt ohB¥Ad t&s3- V1 |
1,4-cyc|ohexadien-1-yl, cycl ohepten-1-yl, cycl ohepten-3-yl,

cycl ohepherndmul, beyshobepta8ed; yhn 418ysytl @heph emaiyd,tdd to six

1, 3-cycl ohepten-1-yl, 1, 3-cycl oheptadi en-5-yl, 1, 3-cycl ohept adi en-6-yl,

1, 4- cyckahephadi@ns 3hvEh mhyb<cycbsbeptiadien-2t gl 4 -hedbeyelkehepiadien- 1- yl
1, 4-cycl ohept adi en-6-yl, 1,3,5-cycl oheptatrien-3-yl,

1, 3, 5- cyekekeptatliicegrdupl which, hagybkobepsat tuead l-yInitrogen atom

1, 3, 5-cycl oheptatrien-7-yl, cycloocten-1-yl, cycl oocten-3-yl,

cycl oociv@Achydy beylmacitantdd yhn dkydreayet onehddhame Phglsubstituted

1, 3-cycl ooctadi en-1-yl, 1, 3-cycl ooctadi en-5-yl, 1,3-cycl ooctadi en-6-yl,

1, 4- cycbeoat adil€nr3aybm thdchynhgobtadibrt2tytedl, 4ndyRY aoedmaticertsl- vl |

1, 4-cycl ooct adi en-6-yl, 1,4-cyclooctadien-7-yl, 1,5-cyclooctadien-3-yl,

1, 5- cyclooctadildrm@mde rel, 3 ronaytclodettEraerel3d-oflgroup which may be

1, 3,5-cycl ooctatrien-2-yl, 1,3,5-cyclooctatrien-1-yl,

1, 3, 5- cypubsadttattesiden{ ¥) ythe Lgund Hesctrabeidehn 231, a salt thereof

1, 3, 6-cycl ooctatrien-1-yl, . 3

1, 3, 6- cyel @osaweiteno3- theml, 8hereyjal BockeR¥ENES v drsdipprgen atom,

The" 5t 014- nenbered non-aromati ¢ heterocyclic group”used in the present
descri ptéi baleefaratem, @ FUADEYETPED, M RAve SFOURiRAEINE Onet bO 1 *renber ed
non-aromati c heterocyclic group and containing one or nore hetero atons

sel ect e¢afrbom ahemgrovbcl Gy B€i Pt L hrtpdga atdRPYduPFarP tomMhd oxygen

atom Specific exanples of the group are pyrrolidjnyl group, piperjdinyl
group, pWSei&zBAy CgrEP, aﬁ?WézUWﬁgl m@yoag,smwm%% @‘?cﬁﬂdﬁﬁlyl

tetrahydrofuryl group, tetrahydropyranyl groqup, dihydrofuryl, group,
di hydr ofyoamy a@'#BGpJ?W‘P LS Fovasy Fﬁﬁgoﬁr%‘g‘ﬁrpgdﬁﬂcﬁkﬁ‘fﬁ]?ﬁﬁu%ﬁ}g?t%ﬂe
non-aromati c heterogﬁglic 35 9~ . .
a 5 to l4-membered aromatic heterocyclic group which may be
substituted, an oxygen atom which may be substituted or a sulfur
atomwhichmaybe substituted; and R> representsa5tol4-membered
aromatic heterocyclic group which may be substituted; (10) the
compound described in any one of (1) to (9), wherein R! and/or

R? represents a hydrogen atom, an alkyl group having one to six

carbon atoms which may be substituted or an acyl group having
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other and each represents a carbon atomwhichmay be substituted;
and X3 represents a nitrogen atom which may be substituted, an
oxygen atom, or a carbon atom which may be substituted) 1is
excluded), a salt thereof or a solvate of them; (11) the compound

described in any one of (1), (4) and (8), wherein R! is a group

represented by the formula (IV):

g—:\)" (V)

(wherein R® 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

havingonetosixcarbonatomswhichmaybesubstituted,analkenyl
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ar omat i ,eyY6h ifa Pysk anEs PO Predp dradlighsitd d adydurireap bavhag awons, and
the "heteroarylacyl group"” represents a carbonyl group substituted with a 5

to 14- regheeednai0Rin st bt fraeyrddno ydr @tpup The chatapned sobeyditiuted,
hydr ocar bon group having six to fourteen carbon atons” and the "5 to

14- renbesed BcELll grbaeperotytleroagyiupylagrosed amearino e hbisanme

meani ngs as defi ned above. Suitable exanples of the "al kyl sul fonyl group

havi ng ofigy 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
grouphavingthreetoeightcarbonatomswhichmaybesubstituted,
a 5 to ld4-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
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to six carbon atons", "al kenyl sul fonyl group having two to six carbon
atons” and "al kynyl sul fonyl group having two to six carbon atons" used in

t he present description include nethylsul fonyl group, ethylsulfonyl group,
n- propyl sul fonyl group, iso-propyl sul fonyl group, n-butylsulfonyl group,

t - butyl sul fonyl group, vinylsulfonyl group, allylsulfonyl

group, i so- propenyl sul f onyl group, i so- pent enyl sul f onyl group, and

et hynyl su f,00b e SEQUPr ot @D EL & escofrbhe walky! salfbayl group having
one to six carbon atons”, "al kenylsulfinyl group having two to six carbon

atons” ang, s kyewdsul £ oyl ¢ 0 REPeHAVEAGa t ¥O1 4R 81 S£CORBAN atopsthysed in
the present description include nethylsulfinyl group, ethylsulfinyl group,

n-pr Opyléﬁgémé HRUA LS On Pr1opPY, sW1yhede¥nor B- Byl yhs8ldf BYEmgr oup,
t-butyl sul finyl group, vinylsulfinyl group, allylsulfinyl

group, i SpaPropend sdl gi E_za% R, & 86m pentiemd e fauwr,9z08panangroup,

et hynyl sul finyl group. Exanples of the "substituents” in the "am no group
whi ch 38, AByyDegsulst havisd" onsedoi 8ikheappesentolesehiphi @AyrBpresents
one or two groups selected froman al kyl group having one to six carbon

atons, af; ;54 Kenyte ! QUP: HAYLAEMbYPe i A ron% 6 e RiBPEL. i Agr &b ¥AY bhgr oup
having two to six carbon atons, an al kyl sul fonyl group having one to six

carbon af e ahaldkemtestl Eanyhi 86 Qb UIRWMEnt ¥Ry §én S tor€ Aha@h AakLYNS,

al kynyl sulTonyl group having two to six carbon atons, an al kyl car bonyl
group hayi ng 198t @88X B3 Pomatiipoditl Alderivilear denyl119r ewp (hayi,ng two
to six carbon atons, an al kynyl carbonyl group having two to six carbon

at oms, egehroinWhi chs My ksus ubstidsdreckd 15y tihs fonmerii on, the
substituents may be conbined to forma 3 to 8-nenbered nitrogen-containing
ring. Suit@ble anpl es of the "substituents" in the alkyl group having one
i ~atons, al kenyl group having two to six carbon atons, alkynyl
group haging|two to sy} carbon atons, alkylsulfonyl group having one to six
; al kenyl sul fonyl group having two to six carbon atons,

al kynyl sul tonyl group having two to six carbon atons, Cl_6 al kyl -carbonyl
group, CZV%™al kenyl - carbonyl group and CZ-6 al kynyl - carbonyl group incl ude
a hydroxyt gheupormubalogen atom a nitrite group, an al koxy group has

i so-pentyl am no group, neopentylam no group, n-hexylam no group,

1- met hyl prop aniR@ group, |, 2-di et hyl propyl am no group, 2-et hyl propyl am no
group, 1l-ne nZ2-ethyl propyl am no group, 1-ethyl-2-nmethyl propyl am no

met hyl pf@pyl am no group, 1-nethyl butyl am no group,

no group, 1,1-dinethyl butylam no group, 39

2, 2-di et hyl but yl am no group, 2-ethyl butylam no group,

1, 3-di net hyl butyl am no group, 2-nethyl pentylam no group,
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gr oup, vi R} éﬁﬂﬁ&eéFoG§P§PI | am no group, (1-propenyl)amni no group,

Sopr oPeryL N SEOUD. {3 ALED: Ll 8000, 0 ouper (15 L s g e
(200 e pLian 10, ghoue. Nolodl vkgulars v, goube, o ot Lot g, o ovp
oSS B 98 AV O B 0400 P OBV 20 18 1

ey T Sae S oup N 4 LT LD Gl % B SR g orcur
0 U At QIS Lam a0, 90U LRI LB LS8 hicn pay v

group, nethyl sul fonyl am no group, ethylsulfonylam no group, 40 Tbh
T~Cua~uad-T 'dnozb T~ua~.ng-~ 'dnozb I3lua~ng-Z 'dnozb T~Cua~ng-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~ |ions
sSu~o0~.s uoqzso xzs off. oM- buzneu dnozb T~CuaxT2 ua : dnozb
T~CdozdT~l U~. 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

Z773



"dnozb T~CdozdT~CU~auyp-z' T 'dnozb T~dozdT~CU~auzzp-T ' T 'dnozb T~C~uad-a
"dnozb T~C~ng-~ 'dnozb T~C~ng-oas 'dnozb T~S~ng-osr 'dnozb T~C~ng-cr 'dnozb
T~dozd-osr 'dnozb T~Cdozd-a 'dnozb T~u~.a 'dnozb T~CU~auz se eons suzo-~e
uogzso x-rs off. auo buzn~u dnozb T~~(Tp u~ : dnozb ou~~0 a : dnozb oz~zu a
dnozb TAxozpAU ~ :u~0~~ 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~. sgpstaguéedi, aingulbxy g ol gla%lknglénest‘:dléﬂx%“aﬁﬁﬂﬁat@ﬂﬂg whd.ch
saTdu~ex~ ~dnozb ouzu~sT~Cuoqz~oT~ CU~. a pue 'dnozb

ouzu~~T~URdy 1T sGYatibadeas an dNR2AYOUZYFrEMOUZva hyQuadleads 0% lca Rz b
ouzu~eT~Cuoqz~oT~CITs 'dnozb ouzuml~Cuoqz~oT~Cuzn gnoz

0UZUZ~T~CHQGﬁ§QmT§ﬁ1@ﬁnfbedg@ggtQﬂgﬁé@T}ﬁyQQ§§%§l n@r@upqﬂgﬁgm;two
ouzuzsT~CuogzsoT~dozd- osr 'dnozb ouzu~ eT~CquzsoT~Cgozd a 'dnozb

ouzu~eT~Cdeqzsodathbon a iRz RheeRUrRTsEUND ZeOdatdl 2dn a BBPZEn 1o group
ouzuzsT~Cuo~TnsT~Cu~CU~a ' dnozb ouzuz~T~Cuo~TnsT~Cua~uad-osr ' dnrozb

ouzuzsT~URav¥RaJ~6Hadeadsesr cadpeabagysy~ aﬂil%omEQSEeCETbstqra%Qd an
ouzu~sT~Cuo~TnsT~Cu-rn 'dnozb ouzmeT~uo~TnsT~C~nQg-~ ' dnozb

ouzt usT~CaDkEng TtR1 80y Boud Nebi oy 2o Toue 1 kNed rbdAZhk @88 witoZhay
ouzu~eT~Cuo~TnsT~Cdo. zd- a Z~ dnozb T~Coz~C~.nqg zo dnozb T~uozdozd "dnozb

T~~a0~ ses@bB8isUteda ADFZEPnYABAS0 Qr oWW-haDURG i IPOBR xTeHrhOF atau@zTe u~
dnozb ozu~T~CuAdozd-Z zo dnozb ozu~T~-Cu~Cdozd-T 'dnozb ozu~. T~-Cu~CU~-a s~

lions su~ehicHOGZPlo&Zsuldst Dbt iz nau ANzt OzdlakyQu @6 |1’1|aernQi,]nQZvl@>
ozu~. T~Cuadozd-Z zo dnozb ozu~T~Cuado. zd-Z ' dnozb oTu~T~TTp ' dnozb

0zu~. T~Cuzs sevehl @baiadoms JadZadbaasy 0§ F oupMh ikt bdBarR ta thial;CuaxTe
I|e : dnozb ozu~T~~ng-~ zo dnozb 0z~~T~~. ng-oas 'dnozb ozu~. T~C~-nQ- osr

‘dnozb ozanExGlawyrlagrdngzte betelo@itg2dcgasgrdnez rmmanindRanzswaseh dnozb
ozu~T~dozd-a 'dnozb o-ru~T~CU~a 'dnozb ozu~T~u~am s~ |ions snoke uoqz~0 Xzs

of f. auo bagnse swozbiozued;-xds aiskyl sdnozdn yOxrlou@l mraddzdy Anzo tdnezk
AxXoT~Cu~l dozd-Z ' dnozb ~xoTAu~CU~a sa |lions su~o~.e uoqzao xzs off. orn~
bu-rn~u doazbor@toTsuwl+Th may bedndwt Houtlediuad erdosry Izoa dfwzpl group
AxoTAuadozd-Z ' dnozb ~CxoT~uadozd-Z 'dnozb ~CxoT~TT~ 'dnozb ~CxoT~Cuzn s~

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

grouphaving three toeight carbon atoms whichmaybe substituted,

a 5 to l4-membered non-aromatic heterocyclic group which may

be substituted, an aromatic hydrocarbon cyclic group having six

to fourteen carbon atoms and a 5 to l4-membered aromatic

heterocyclic group which may be substituted), a salt thereof

or a solvate of them; (14) the compound described in any one
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T~CTozszubkavdRe txe Toel ¥ §agPeRFICAS Wnbs B MEARS- DR t WiRpan alkynyl

Tt ~uaz~da~. uadoTo~Ca ' dnozb T~Cu~a~Cd 'dnoab T-~C, zn~ 'dnozb T~Cuazu~ozuaq

' dnoab T~@HAFR-DAWRBALWR-1tE- B1% AR 2LOmP WBHShi%aﬂﬂﬁ%?E€5&6?8£5¢&fd
"dnozb TAuzpzu~z.zAdozepzuzz ' dno.zb T~pz.z~Cdozepzuzz ' dno. zb, TAuzzsuaud
'dno. zb TAGEGRAENS GEOEP BRBIRE HHISR hLusLIBhFTRRe, Bt TRBULt tXh§4do
‘dno. zb T~Tozeq. zeo 'dnoab T=Cu pZ. 2 ~ueuaud 'dnoag T~uzpz, zo~ ' dnozb

| Q7 7ep- PEAURNIAN AR Cfd R KFDNI AR SR B EpIA LR TeG S ShIRE EAZFoFra—d

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 l4-membered aromatic
heterocyclic group which may be substituted), a salt thereof

or a solvate of them; (17) the compound described in any one
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"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~I Touzn6 '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 J~Sui)zepz (37 0d; " dpoak nEyeRz 8700 sdDPazd Jr Gl #medeis RONS
"dno. zb o-rTo~Coo.za~au 0z ~~no.z~ pa.zaquraui-~ Z o~ ¢, ~ : dno.zb
T-CQuao2pwz Aq, A Tgﬂig}_yd@lq a dnoaby T SHgls usZon dpe- s I Ghbprdsdl- Z
"dno. zb T~CuapuT ' dno.zb T~Cuaud 'se €ons” suzo~~ u0(.ze0 uaa~zno~ O~ X-rS

buzneu dng, &b UpGZ-0Q-APTRE 0ZHPAANEZaccPBredSin 7 HrRPBYZ7H700

HS ao
buz.z apzu~zTeu~.ud uto.z~ panz.zap dno.zb s pug ' buZ.z auopz.z~Cd noz~

panz. zap 10z s N0+ 7R rbzEUIT @75 Py o H0Q fZPn dAUZARARPZURY i'sUP@r 2D v1
T~Cu~. z~Cdo. zp~ClUzp group, furopyrrolyl group or pyridooxazi nyl™ group.

Each of $.hage supstdyuetsugpPe dastler sahst | tagedni dihihegfoupul a (|

| )
sui tabl e exanpl'és of” the "substituents™ in the "carbanoyl ‘group ich may
be subst;sﬂgzeid&'yla&ﬁo%queaiéﬁwp(g@guﬁ I QA 2% Al KY lg r@@UP £ 02V NGroBe, t 0 Si X
carbon at'ons whi ch may be substituted, an al kenyl” group having two to six
car bon a%mﬁamsmh JEsupe Sahglddet gyl adr by ¢ 195 DD ARV fodo to si X
carbon atons whi'ch may be substituted, a cycloal kyl group having three to
ei ght cafRan 1,00 Wi oy, BRasuRstitshethr a seyeldealkegybugl odipchavi ng
three to eight” carbon atons which nmay be substituted, an aromatic cyclic

hydr ocardoghdic@Una fasd BALSHX the cbguii een pakRARcaLeEaWE6hp 8BVt Dén
substituted, and a 5 to 14-nenbered aromati c heterocyclic group which may

be substddmgekinde iy tdagRiurit eBsYr it Gar hagdyhegbBUP1 MBYobel1supsti t ut ed
with one or two groups selected fromthe above group of substituents. The
substi t ueps 5t Ry rke feanbsBedate drotlier; 320 p thé-gempreyiad o1 d¢ ogetlbeant ai ni ng
ring, such as pyrrolidyl group, pyrrolinyl group, piperidyl group,

pi peraziiyl(1@nquphichiidnaol ybegt digy, tpyraiok dylpmgrwan,ingraddrséasyl group,
nmor phol i nyl group, tetrahydropyranyl group, aziridinyl group, oxiranyl

group, oxatWhiciraryl agieoins,inghtrealeptiodylredrnoep, Q&¢I bhei dyhpgs duponpyrr ol yl
group, pyridyl group, pyridazinyl group, pyrimdinyl group, pyrazinyl group
or pyrazidsdrigsedign (hSpdditianistdme agiehtofen-toorr@ing og preagemaynde
substituted. In the fornmula (1), a preferred group in RL and/or Rz is not
speci fi caldisdasn tted vhathwhhcadanbyinegen rateptoanrellkykes45 (22ygroue havi ng
one to six carbon atoms and an aliphatic acyl group having two to seven
car bon at@nmgsabdn gleagridtedmy Hé93ubsehiclties amegemyr §oprefeatedy and a
hydrogen atomis typically preferred. In the fornula (1), a preferred group
in R3 i oppreventingadiseasetowhichanadenosineAz,receptorrelates;
(23) the composition described in (19), which is an agent for
treatingorpreventingadiseasetowhichanadenosineAzsreceptor
relates; (24) the composition described in (19), which is an
adenosine receptor antagonist; (25) the composition described
in (19), which is an adenosine A; receptor antagonist; (26) the
composition described in (19), which is adenosine Az, receptor
antagonist; (27) the composition described in (19), which is

adenosine A,p receptor antagonist; (28) the composition

described in any one of (19) to (22), (24) to (26), which is
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specifically limted, of which a hydrogen atom an am no group, a cyano
group, and an al kyl group having one to six carbon atons, an al koxy group
havi ng one to six carbon atons, a phenyl group, a naphthyl group, a pyridyl
group, a pyridazyl group, a pyrimdyl group, a pyrazyl group, a thienyl
group, a furyl group, an imdazolyl group etc. , each of which may be
substituted are nore preferred, and a hydrogen atomis further preferred.

In the foamidgerd ForROrdapirasentrkiaBoar et d€a £y oki £n Byidrcearbes agroup
having six to fourteen carbon atons which may be substituted, a 5 to

14- menber edonorhlcompldsa thelnenesy el bedg @R yhare gr qNe )otonpzE) unsatur at ed
bonds or a 5 to 14-nenbered aronmatic heterocyclic group which may be

substituted, (299 Sid t@bl)e exawpl es & herRoiataldh - OB Qg i q30)
hydr ocar bon group having six to fourteen carbon atons such ‘as phenyl group

or napht hyhege8HPos 2t Poh U dde FEFOE T8 AN oAROBEL [ Coheter oLy c] | @ Jr @wp, such
aspyrrolidinylgroup, pyrrolinylgroup, pi peridinyl group, piperazinyl group,

i m dazol i nyk)gaayp(2Py] azel ki 1yl a0rQuent ifedazlaitding| pHeeent imeyr BRol i nyl
group, tetrahydropyranyl group, aziridinyl group, oxiranyl group,

oxat hi ol anybrek9HB,criQPpak iGordi hydy apy Eepys 1 81 OHRIest Mbechih hgoni, t rogen
atom may be substituted or 2-oxo0-1,2-di hydropyridinyl groupin which the

ni trogenaiparedy dWhe cdristi@Ritl a02¥MEoAcyOenal diezdt DEXOTERPZ@BAU thz~~uzoze
pazagu~au~-~T 0~ ~ zZO Suzo~e uogzao uaa~.zno~ o~ Xi s buzn~u dnozb

uogqzeoozpcompsd$itfonodestiriized Un q@BD) , selaréZ is-ah 4gén) Mt rzatiadgk. ul
wco~~ uaboz~zu auk u~TM pauzqu~oo aq 0sZ~ ~Ceuz ~uan~z~sgns auk.

' ~uan~z~sgpevensadgwihpFoChng~GaoizpalE podeT- Oxod Zom®, dadshipation

T~p-rz~CdozpAUzp- 9' T- oxo-g auk uauM ~ pa~n~-r~sqns aq ~Ceu~ uozuM , ~0 uo~a

" N N Naccbmpahyin® Hrritable bowel syndrome, organic constipation,
constipation accompanying enteroparalytic ileus, constipation
accompanying congenital digestive tract dysfunction or
constipation accompanyingileus; (33) the compositiondescribed
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
describedin (19), whichisahypotensive agent, adiureticagent,

an agent for treating osteoporosis, an agent for treating

Alzheimer’ s disease, an agent for treatingan inflammatory bowel
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asTnnzo~ aq~ ~Cg pa-~.uasazdaz sdnozb apnTouz 6~ ~0 saZdu~exa pazza~azd azoW
~pa~. n~z~.sqns .zau~zn~ aq ~C~u~ sdnozb asau~ ~0 uo~~ ~dnozb
Z~Suzz~xo00pzz~Cd zo dnozb T~CTozzAdozn~ 'dnozb T~Czn~ouazu~ 'dnozb
Z~Tozezu~0z2pztuz 'dnozb Z~TozaxooTozez~Cd 'dnozb T~CZozexosz 'dnozb

T~l ze-ru~ouaud ' dnozb T~CToz~zp~zu~ozuaq 'dnozb T~Toz~zu~ozuaq 'dnozb
Z~Tozezu~0sz 'dnozb TATozezu~ .'dnozb T~Czn~ozuaqosz 'dnozb T~Czn~ozuaq

' dnozb T-QuezsHesHagdoTos&e: ' #992Prdatiigd ~€HohANGZR1 §a88e, ' dnozb
T~Cuazu~ozuaq 'dnozb Z~Cuazu~ 'dnozb T~Cuzz~pzz~Cdouzzez~Cd ' dnozb

T~CQuzz~27~0Z~pad Mz nQazb, TnETRZaHIAYs dNezhpé1ETsxavalb e€h0ied in
Z~Cpzz~CU~. ud~u 'dnozb T~Cuzz~Teu~ud ' dnozb T~UzzzZouznb " dnozb

Tr CTouznbpgg pe892Rt Ta&Lerzpbi ocANPIP1 ZozagepyBeadnggl ThETpPEZeaT " dnozb
T~CTopuz ' dnozb T~Zoz~pzu~z 'dnozb T~Tozaz~Cd 'dnozb TAuzzez~Cd ' dnozb

T~Quzpzuzzge&ec 1 GR04D11 & ZrPTEsthat a0zR detRzz-Cd ' dnozb Z~CTozz~Cd se
eons 'dnozb o0zTo~Cooza~au oz~enobze pazaquzau~-~T 0o~ ~ ~ zO0 : pa-~.n~z~.sqns

aq In the present description, the “antagonist” refers to an
agent which has affinity for and inactivates an adenosine
receptor, preferably an adenosine A, receptor, and more
preferably an A;p and/or Az receptor.

The “disease to which an adenosine receptor relates” used
in the present description refers to a disease to which an
adenosine A; receptor, Ajs receptor, Ags receptor or Az 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
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Il N1 ~ S a~Tnu~zo~ auk ~Cg pa~uasazdaz sdnozb apnTouz ~~ ~o0 saTduz~xa
pazza~azd azoW pa~n~-r~sgns agq ~Ceuz sdnozb asau~ ~o0 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~opaudendnagbs Ta£I0Z 82 Ped WittZdathn HMAD shivfel AZedipdtAZ Uaa a tdozb
T~CToz~zu~. 0sz 'dnozb T~IToz~zu~ 'dnozb T~Czn~ozuaqosz 'dnozb T~Czn~ozuaq
' dnozb TzRHez~fdtrBAdeER~ProfBRiRgTacHe2aEd ondnQal chi-Caoipr idRezb
T~Cuazu~ozuaq 'dnozb T~Cuazu~ 'dnoézb T~Cuzz~pzz~Cdouzzsz~Cd ' dnozb

Tr@22~2éaﬂéﬁ@§%ézih§ 0a FREIOZEYZOM 1 feezbcZ1GEdszabthd ound
T~pzzAU~udeu ' dnozb T~CuzzaTeu~ud ' dnozb T~uzzzTou-rnb 'dnozb T~CTouznbos-r

' dnozb TzCheuzBhtdN9¢ b He QazaIaPYZ ) | doozdy (TS 3’ 8ngzby deLhapuz
"dnozb T~CTozepzuzz 'dnozb T~CToz~a~Cd 'dnozb T~Cuzz~z~Cd 'dnozb
T~Cuzpzuf5gﬁdtbdQOEEtIéggzzepzz~Cd ‘dnozb T~Cpzz~Cd ' dnozb TATozz~Cd s~

|l ions 'dnozb o0zTo~Cooza~au 0z~euzoz~ pazaquzauz-~Z o~ S ~ zo 'dnozb
T~u~udsu zo dARZR E=@#Audnsant i BASH U TR pru0ddes W@ vidNene GompsurRiznau
dnozb uoqz2oo0zp~u o-rTo~0 oz~~u~oze |lie apnTouz ~oazau~ saTdu~exa aTqge~zns
pue ' pa~Repzsa@Rtedlby tHOURMAMIaNG IS Xa tsh FOHHLRD FCBEDAN: Gl wilbe WH Ch may
be substituted"” and the "5 to 14-nmenbered aromati c heterocyclic group which
may be subghi taif edoduB iR, aiRBgand ¢ thedthnRf 6F Prieedn@X Pl &E s ONe or
nore groups selected froma hydroxyl group, a halogen atom a cyano group,
a nitro @goGiHLcHdh abKdbs JheuR cRRtoRY QRa ), S ¥ dedichkent il oMytGhgray be
substituted, an al kenyl group having two to six carbon atons which nay be
substitutgdntan al kynyl group having two to six carbon atons which may be
substituted, an al koxy group having one to six carbon atons which may be
substituted, @headttyineXyegtosenbadibyot hauE dronwsliax (Tay Eosaat aernddfch may
be substituted, an al kylthio group having one to six carbon atonms whi ch may
be subst brutedol amt @lkemHdnhiic giledpudaiiuhgd vio died esiat icartporomattamsy whi ch
may be substituted, an al kynylthio group having two to six carbon atons

whi ch mapgeatsabdtid utsed| farsemstndtirg icdrdsonylalgrtoaget saat anhed igreoup

whi ch may be substituted, an al kyl sul fonyl group having one to six carbon
at ons whioch exaynibe tsobs tift digestanealtkaylss wirf deyflorgr eumgl lkfitarg anwo to si x
carbon atons which nmay be substituted, an al kynyl sul fonyl group having two
to six capegatdtons which may be substituted, an al kyl sul finyl group having
one to six carbon atons which may be substituted, an al kenyl sul finyl group
havi ng two toThexteanbbandl ont wheehimeyheho raamtt dasatingicl aafissul finyl
group having two to six carbon atons which nmay be substituted, a fornyl
group, aa®ycloslrgesgbelh kae sgselr 8¢ {ansi’glccalBon at oms which may be

substituted, a cycl oal kenyl group,haying three to eight carhon atons which
may be subst i £0t Bae 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
includesall isomerssuchasgeometrical 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
compoundcanbe anyof isomersoramixturethereof. Accordingly,

although it is possible that anasymmetric carbon atomis present
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49 a 5 to 14-nenbered non-aromatic heterocyclic group which may be
substituted, an aromatic cyclic hydrocarbon group having six to fourteen
carbon atons which may be substituted and a 5 to 14-nenbered aromatic

het er ocyclic group which may be substituted (2) nore preferably, one or
nore groups selected from( 1 ) a hydroxyl group, ( 2 ) a halogen atom ( 3
) a cyano group, (4) a vitro group, (5) an al kyl group having one to six

carbon at pRBy @) hKeN¥hdIEAHR HaWi 881 1 Woa d 10 B X6 I RHE QLB ratedl cal kynyl
group having two to six carbon atons, each of which may be substituted with

one or NDLE, G ONPS B&) et efk £ &AM KHe ipDde ARy o @@ ihiviehta@yanagr oup,
(ii11) ahal ogenatom (1v) anal kyl am no group having one to six carbon atons,

(v) a di (&4 _6ird kyd e B g;ruqugpy(eyis)aﬁ]ycaﬁ&r%ﬂﬁ.enwlﬁifim,geey@taﬁvii) a
di (C2_6 al kenyl)anmi no group, (viii) an alkynylam no group having two to
six carb oP§198§ph£b%)ma'ﬂ‘y Be HECsbndlnnylay8M, NengkeuPs o) iR thtEbnb

al kyl -N-C2_6" al kenyl am no group, (xi) an Cl 6 alkyl-N-C2_6 al kynyl am no

group, (Xhig 28 N €2nB18! kSN s 1NeCEm B 34 oY RY¥h3E oL DHBUP, THE bbibo@Rd
aral kyl oxy group, (xiv) a t-butyldinmethylsilyloxy (TBDVS-oxy) group, (xv) a

Cl-6 al kyl syl §pnyt 3k Aot 9REHBra{ XYi toar d_Frakkytcanbanyh exymayoun, a( xvii)
a C2_6 al kenyl carbonyl oxy group, {xviii) a C2_6 al kynyl carbonyl oxy group,

(xix) an NGls81abky! §ar Dt a1 OWhd (90han It Ghef alrkenylcaadkameyl group
and (xxi) an N-Cl-6 al kynyl carbanoyl group, (6) an al koxy group having one
to six carhensabpasoraplalkenybexyagentpinarvhagpteeeh® $hyeed@fiban agons or
an al kynyl oxy group having two to six carbon atons, each of 50 whi ch may
be substihet&boVits WINECON ITBkR cGr@epShbyedecdBflo s i O e cdhpdund amino
group having one to six carbon atons, (ii) an aral kyloxy group and (iii) a
hydroxyl geeupdihd)tantiaé kytd$éor girkdh tiest Nth GABrd,0 aSidK aC e uat o, an
al kenyl thi o group having two to six carbon atons or an al kynylthio group
havi ng twehé @ dipowrad han &t avs, sedehs o wdn idy trayhbereastid tuedtwohh one
or nore groups selected from (i) a hydroxyl group, (ii) a nitrile group,
(iii) a hategamcatwdm udéd )inathakkypbaramol gtasfdravabgnornie tloe preseatbon
atons, (v) an aral kyloxy group, (vi ) a TBDVMS-oxy group, (vii) a Cl1_6

al kyl sul f bonyéatnion.group, (viii) a Cl-s al kyl carbonyl oxy group and (ix) a
Cl1_6 al kyl carbamoyl group, (8) carbonyl group substituted with a group

sel ected fromThg ‘am bbdaxyatpwUpisediiy one poesext cdeboniptoms, (ii) an
am no group, (iii) an alkylam no group having one to six carbon atons, (ivV)
a di (Cl_6reapkgbynhtram gtonpsuchvgs 43 valikery?d bem nehdogup ehatdomgbraming si x
carbon atons, (vi) a di (C2_6 al kenyl) am no group, (vii) an al kynyl am no
group havahgmtowoledire »teay bord &lvasinewdton,achiof D2e @ talnkgmg Py oadngo
group, (viii) an NNC1L 6 alkyl-N-C2_6 al kenylam no group, ( ix) an NNCl1_6

al kyl - N- G2t emapkgnprafensegroup and (x) an N-C2_6 al kenyl -N-C2_6

al kynyl am no group, (9) an am no group which nmay be substituted with one or
two groups sel &g ed frsomtiyd @@ kytsed obp Hati PECoOMRt t 323FX1REI®BN at ons,
(i1) an al kenyl group having two to six carbon atons, (iii) an al kynyl
group havifBrEaBRES enxatkYboRratBnBaViPrg) ©BR APkFREuFPERYP §FBTS- havi ng
one to six carhon atons, (v). an al kenyl syl fonyl gro havi two to SiXx
carbon at bRELUEVDY %P%ﬁ%é’ﬁﬁ%%ﬁ%b?@lﬁé‘ryﬁu%r%%ps Ag “E‘?/ig%f]o%ﬂ‘(‘pcar bon
at ons, (vii% Cl 6 al kyl car on&l %rou , éviiil a C2 6 al kenyl car bonyl
group and®f Xi'%FQEEﬁSQﬂHQHBM arpy yllng poPY L 19 quRn ARUAYSUBESHYY ~ gr oup

havi ng one to six_carbon atons, (11) an al kenylsul fonyl group.having two to
si X carboﬁsﬁfBHEYl@rR?B'%ﬁF%ﬁW@%&ggﬂFPoﬁy uﬁr&dﬁ"ﬁ&%iﬂ@g?ﬂBg%8r§PQ'carbon

atons, (13).an.al kylsul finyl group hayi on 0 six_carbon atons, (14) an
2\ Koyl Subt ERginGE BULDRAUY hgoTRBEE o Le O LapEaN BEGRY L BEENPan

al kynyl sulfinyl group having two tao si arbon at ons, (16) fornyl -group,
(17" oyt GarkTPERY ERRoRuD S The ce g bl D Koo ok By LB ORYAT keny
group having three, to eight cargon hg ea h . of mh&ch may be substituted
with one 8F HBre”@PSﬁﬁi g@PEEte _PFg ???"5 ﬁy&P5Q§V gP6apP (ii) a hal ogen
atom (iitL) nitrite _grou Lv) _an_al ky roup_hayvi gne.to_six carbon
A R LI N K 2 S i P R

al koxy-Cl1 _6 al kyl group and (vii) an aral kyl group, (18) a 5 to 14-nenbered
non-aromati ¢ heterocyclic group which ymy be substituted with one or nore
groups selected from( i ) a hydroxyl group, (ii) a halogen atom (iii) a
nitrite group, (iv) an alkyl group having one to six carbon atons, (v) an
al koxy group having one to six carbon atons, (vi) a Cl1 6 al koxy-Cl _6 al kyl
group and (vii) an aral kyl group, ( 19 ) an aromatic cyclic hydrocarbon

group having six to fourteen carbon atonms which may be substituted with one
or nore groups selected from (i) a hydroxyl group, (ii) a halogen atom (

o . T



Preferred enbodi nents of the conpound represented by the formula ( | )
according to the present invention, a salt thereof or a solvate of themare
not specifically Iimted, of which nore preferred enbodi nents are conpounds
wherein RO is a 6-o0xo0-1, 6 53 di hydropyri di nyl group or a

2- 0x0- 1, 2-di hydropyri dinyl group represented by the formula: ONCR$ | (V)
or the formula: O,RB (v~>1i (wherein, R8 represents a group selected from

the abovie yRpi11e5hBUBSS LD YaNte@HIMB Ay 19§Eot ,ezr—imé&h%l'b%&gﬂjm@{@@pﬁ

ni t rogen- cont ai ni ng 6- menbered ring which may be substitute h one to

four grqups S&lashedItwmdhaBbave mentd anet stpstdtsgnt group a) or a

4-pyridyl group which rray have one or two substituents; or salts thereof or

sol vat ey of_ dshaden isudrefrdgs enbodismantisy 0ufPl ajeodphose menti oned

above. The "salt" 'used’in the present description is a salt fornmed fromthe

conpound aceOindidig, tadfe RSNt 1 dMath oy 1 of r sV € e -andttay 1peot woi cal |y

acceptable salt is preferred. Preferred exanples thereof are a
hydroha@yyﬂg(bﬁﬂgJ%égﬂ§l§ggﬂygﬁ§ﬂaugpfIuoride, hydr ochl ori de, hydrobrom de
or hydroi odide; an inorganic acid salt such as sulfate, nitrate,

perchl or at e, rpRosphat g; k@ﬁfy@og%éﬁ_"Oﬁseadmg@ﬁéaﬁb@wﬁe; déslc B1 genbe
car boxyl i caci dsal t suchasacetafe, trifl uoroacetate, oxal ate, nal eate,

tartrat g AHRIALL a8 a Lk K A rAd REYBAGCLWHI0BE ¢ @tibrsakbmsycinas

met hanesul' fonate, trifluoronethanesul fonate, 54
suitable examples of the group are vinyl group, allyl group,
l-propenyl group, 2-propenyl group, isopropenyl group,
2—me£hyl—1—propenyl group, 3-methyl-l-propenyl group,
2-methyl-2-propenyl group, 3-methyl-2-propenyl group,
1-butenyl group, 2-butenyl group, 3-butenyl group, l-pentenyl
group, l-hexenyl group, 1, 3-hexadienyl groupandl, 6-hexadienyl
group.

The “Cz-¢ alkynyl group” used in the present description
represents an alkynyl group having two to six carbon atoms, and
suitable examples of the group are ethynyl group, l-propynyl
group, 2-propynyl group, l-butynyl group, Z2-butynyl group,
3-butynyl group, 3-methyl-l-propynyl group,
l-ethynyl-2-propynyl group, 2-methyl-3-propynyl group,
l-pentynyl group, l-hexynyl group, 1,3-hexadiynyl group, and
1, 6-hexadiynyl group.

The “Ci-¢ alkoxy group” used in the present description
represents an alkoxy group having one to six carbon atoms, such

as methoxy group, ethoxy group, n-propoxy group, iS0-pPropoxy

group, Sec-propoxy group, n-butoxy group, Iiso-butoxy group,
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et hanesul f onat e, benzenesul fonate, toluenesul fonate or canphorsul fonate; an
am no acid salt such as aspartate or glutamate; a quaternary amne salt; an
al kali metal salt such as sodiumsalt or potassiumsalt; an alkaline earth
metal salt such as magnesiumsalt or calciumsalt . Mre preferred exanpl es
of the "pharmacol ogically acceptable salt" are hydrochl ori de and oxal ate.
The "solvate" used in the present description is a solvate of the conpound
aCCOrd!ngs%@—bb@pﬂ&eﬁ%@hpln%eﬁht%&goﬁr@u 3l th 4ReeA%H /N o) ot _
specifically limted. Preferably, hé solvate'is a hydrate, a solvate with

an al cohol; s3upBnag1eRyhaRelp, eika08ln tRNBANYroud, SARKABANYroR SOl vate

1
wth an ester suc% as efhyl acetate, a solvate with an ethér “such ‘as methyl

et her, ethyb-gthekyohrbEE, (hetrgh SERVvel fe with DVF
(dinethylfornanidey,gof &hich a@hygﬁgpg or gqggﬁVg?EQ%tklaﬂ al cohol such
as nethanqL2oaiﬁbhaqurb§oa9r@rghgie@n@ddiﬁe&%bW%&prQBXQO@yau iting the
solvate is preferably a pharmacol ogi cally acceptabl e sol vent. Production
Process TYpb%ﬁb@b@@ﬁ@&yo@rBhﬁGe&SQ%EQ®QPQC%$%9Q®Q%@%&®E%%QM%Q by the
formula ( I ) according to the present invention wll "bé illustrated bel ow
The "roomteRpelabumnet hgs ptepdxhesesbnaf ter1 F epr eset FEIPEY iy from
about 0Cto abgut 40C. PPodgct?o% Pr%cess A) 55 6§£$i a~ Ar?;- Xa +
Rla- CH3 ~1Rt-dameAhy1682bxyA3kolip,t he 2abawe thonmutagy Areag,epresents an
aromati ¢ hydrocarbon cyclic group having six to fourteen carbon atons which
may be subsbitiumedh9lbatdxl0 gtéupenhened iacemilibe thabiogyeing group which
may be substituted; Xa represents an al kyl group having one to six carbon
atoms; and-BtaylBpeesenfroud,5l | D-ddneEnpeseto 2y gretipe 2hate gyt gr oup
having a nitrogen atom at 4-position thereof and which nmay be substituted (
such as ag4opyl i Gyhe@hQUpend okypPYyiroliodiory hegiQwik yolgraud-.pyri dazi nyl group).
The conmpound (A3), which is provided as a raw material for the production
of the conpounthe eynesebkedybyxy ke ahwvestarmithe(ptedent ddie rfpegent

i nvention, can be produced through deal coholi zati on-condensati on by

reacti ng amppaecematscanalimnylatey gAbupwhahadgmetdiylo at vned tleometteta@gycl i c
conpound (A2) represented by the fornula of Rla-CH3 in a solvent in the
presence ehdesiasal]ldexabgdesustédheagrespdependnyjoay ¢heust altliyigxy
materials, solvent used, and so on in the production. Preferable bases

i ncl ude setongar y-arPpenyebaly gabup,sdckrapehiylbkymgroup,
bis(trinmethylsilyl)amde and |ithiumdiisopropylam de although not

speci fi calbpprpREnEdory agobmr ZsmehbdydedcPiropenyloesty ombiuited. The

sol vent used varies depending on, for exanple, the starting naterials and
reagent s dse@thplefepabrengdbuy¥ngsourel ddaeshvérd-pyoreay Loayr ghydpef ur an
di oxane, 1, 2-di net hoxyet hane and di et hyl ene gl ycol, although not 56

parti cul aprpelhilrédPrABENYF C¥F AP e TR FBpNY 50RO L PRRY Bi ead oetye
starting materials are dissolved to a certain degree. The reaction

t enper at UPECPE gATRFRFTYLOFE TP r OOTR IR SRXN FX Pifef drRSHENALedYd 0C

group, 1,3-hexadienyloxy group, and 1,6-hexadienyloxy group.
The “C;.5 alkynyloxy group” used in the present description
represents an alkynyloxy group having two to six carbon atoms,
and suitable examples thereof are ethynyloxy group,
l-propynyloxy group, 2-propynyloxy group, l-butynyloxy group,
2-butynyloxygroup, 3-butynyloxygroup, 3-methyl-1l-propynyloxy
group, l-ethynyl-2-propynyloxy group, 2-methyl-3-propynyloxy

group, l-pentynyloxy group, l-hexynyloxy group,
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(Production Process B) //O Are b~ Arab-CHO + R~b/~Xb -- R-e (B 1) (B2) (B3)
In the above fornulae, Arlb and R b are the sane as or different from each
ot her and each represents an aromati ¢ hydrocarbon cyclic group having siXx
to fourteen carbon atonms which may be substituted or a 5 to 14-nenbered
aromatic heterocyclic group which nmay be substituted; and Xb represents a
hal ogen atom an al kyl sul fonyl oxy group or an aryl sul fonyl oxy group. The

conpound 1( B3)ne 3H iG/h 104 QHARY, ashd T 20vHaali iy fory t?ﬁ;mpducti on of
t he conpound represented by the above fornula ( | of the present

i nvention, cappRespiRFUERs hyr & hRriglp ehieoflo De e BN AsbrRad @ied
Production Process A " That is, the conpound (B3) is produced by the
condensat;i 00y Rt Mee, Any A tior Feakbkyl b layl a tYaRg i haerpguste
pr epar ed {}on1an aromati ¢ al dehyde (Bl1) and the compound (B2) represented

by the faqgnika of D =ERXh suchhes ﬁé@ﬁ?mﬁﬁigf%ﬁbtﬁﬂs@,thnyFthQ\wgir@&’pfeaCti ng

with afluorine conmpound to cause de(trialkylsilyl)cyanidation. As an agent

for prep Jﬁ%;ﬂﬁhﬁﬁ%ﬁ&bﬁp; r kWl i M h iy apety frd g fprepyiihe ieogpeusd (B1),

a trial kylsilyl” cyani de conpound such as trinmethylsilyl cyanide, is

pref erabl y ysam + o tflicud,| Mo-Bhtylithiics gabsp, PEetepabl ethoougeodp jret al
salt such as Zinc ( I'l )

iodide as a catalyst, allowing the reaction to
proceed quirckd yit e Jasp Usederdniles idepeadbngiep-pbatglanibngromperi al s,
sol vent used, ‘and so on. Preférabl'e bases incl ude secondary am ne net al

sal ts suche@sodd i thR Digsolupl, "Btk §i bk pagt slep 0ri s-hleixymediiiocsgpoapy| am de
al t hough not 'specifically limted to as far as the reaction is not

i nhi bited,, ﬂr@irﬁéwimfpwcbm@ﬂ, vay 2 esimepentb ngophthhe gtaupj ng
materials, solvents used, and so on. Preferablefluorine conpoundsi ncl ude
hydr of | uar i £agi e el hysis wf ¢ wids | gread an et hybp eopy Bt ket aby youp,

t et rabut yl anmoni um fl uori de al though not specifically limted to as far as
t he reacti-afetisy Dot -4ty hbt@sly 1 Theo salowgnt 1uselly Va2 +restidependpnytbiot he
starting materials, reagents, and so on. Preferable exanples of the solvent
used, al tdsigh, not, gpeetifecallpropyiltedotgrap farladindehgllantyhghiaterial s
are dissolved to a certain degree, include ethers such as tetrahydrofuran,
di oxane, dr&ami nethrexiet tiaypEoorytilei bygemep gl §cotdimaehytletybhhienperat ure
is preferably -78C to roomtenperature. (Production Process C) OO Ari ~
Are ~~ RgRupiVe2, §-aiimgtiiChut nltheoapoveert ot ndtaenempylbuhdl Micare t he
sane as or different fromeach other and each represents an aromatic

hydr ocar bgrowycl 2 ce ghylipubialthgo sgxoun, f duRekkyilearbyht At Bn8TARPcAT may be
substituted or a 5 to 14-nenbered aromatic heterocyclic group 58 which
may be subsnethytplenBy{Bhbet @yP@hi no) - 2- propen- 1-one derivative (C2) is a
raw material for the production of the conpound (|) of the present

i nventi on. Th&hohpokRaYLER}oGPHREVAGISP by S 6/FRgn atoms™ used

N, N- di et hyl f or mam de di nmet hyl acetal to act on_actiye nethyl ene of the
conpound {TEhepr Bl des criddden 6ot PF 9o, ﬂlanB.ltKVBth%?@ BRYBPE is to

performthis reaction w thout any solvent, ggmever, 3 g;e%erable result can

be obt ai ne¥C ev@nSihob@RPPReaEBRPouRRd( BE1FaPLePRarRE SR FRSES8EI 95/t (such

as N,N—dinpthilfornanide, tiirihédrofuran, i oxane i+§?thélgérrolidone,

benzene ofiP¥ihRAR)IFREP- dR LY ¥BCt HECEPar tTRECREPEFFALS E6°%P¢eert ain

degree without inhibjting the reaction. T reactiqQn tenperature is
KhEPAPUTE PLEB

gener al | y2TBHAPER °FBr 1288P*BPE Y 4r8uhd 100C. (Production

Process I:)%-I'r\1ne;|’chyl—1—propenylthiogroup,3—methyl—1—propenylthiogroup,

2-methyl-2-propenylthio group, 3-methyl-2-propenylthiogroup,
1-butenylthio group, 2-butenylthio group, 3-butenylthio group,
1-pentenylthio group, l-hexenylthio group, 1,3-hexadienylthio

group, and 1,6-hexadienylthio group.
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Arid Il hi2N~NR2dRsa~ Rid Nwve2 (D1) (D2) RsaRzdN N Arid N~R~d (D3) In the
above formul ae, Arid and Rld are the sane as or different from each other
and each represents an aromatic hydrocarbon cyclic group having six to
fourteen carbon atons which nay be substituted or a 5 to 14-nenbered
aromatic heterocyclic group which nmay be substituted;
andRzdandR3dar et hesaneasordi fferent from each ot her and each represents a

hydrogen at omrn ahkyhyarayp gﬂ@éﬂﬁﬁa@ﬂﬁgt&v@té £iaf banbahoBondrt clecbmy be
substituted, an al kenyl "group having two to six carbon atons which nay be

substi tut Eﬁth@'ﬂ)r@s@@cﬁeﬁ%f@’{kéﬁré@@nﬁga%ia?ﬂlﬁﬂ{ﬂ%i% §P8upfavingi ch may

be substituted, a cycloal kyl" group having three to ei ght carbon atons which

nmay be supgbitytgdx @aeichoatkrRpy! a8R0HR: ANl Bde kB0t REGBLFCARRON at ons
whi ch may be substituted, a 5 to 14-nmenbered non-aromatic heterocyclic

group whi ghn RY1bR1 8 Yashid, ut 86ro T OB g o rp%@fc%@fh Y€his ggbapp havi ng
six to fourtgg% carb?ﬁ aggnseghi%ﬂn%ay bebsugf?itute orya 5 tg 14?29nbered
aromat i ¢ hebet PEYTLR Co Grrp W ISt yigy1 biess s biupyt Bdou thivey conpedrdupP3) of
the present invention can be produced by allow ng a guani di ne derivative
(D2) to reagétmylhl3ptepyRy dyhagigielps- Profen it -one desyval £V eo GPbup,
produced by Production Process Cin the presence of a base. The guani di ne
deri vati ve-(&@)yusedpaayyh ol Bhaosgtbupi t D-pBnaghd1sHEd %@ob}é?‘r ochloric
acid, hydrobromc acid, sulfuric acid or acetic acid. The base used varies
dependi ng1 oRek ey StRIbI §Eolip] 1| 3-EexsQLyANL tHS6dgraag, sanan. Preferable
exanpl es of the %ase i nclude an al kali metal carbonate such as potassium
car bonat e1 ps-sedidnyearbpnat grogp. an al kali metal al koxi de such as

sodi ummet hoxi de, sodi um et hoxi de or potassi umt-butoxide although not
specifically |IThe teddl@adkflagrasptievimadcthires t6 eidiht ~iEdbdredtohbe

sol vent used varies depending on the starting naterials, reagents, and so
on. Pref enablerexanpbessehtt Hessplpenoni nep telee N N-adicyetliop Mfkgrimgrbde,

N- et hyl pyrrol i done, di nethyl sul foxi de and ethanol, although not

speci fi catbyplisitedhirecaso Eaghasatrhenraaots oauck asoty ¢ hdvpbop et gandpt, he
starting materials and bases are dissolved to a certain degree. The
reacti on teopebatutegrsupretpcabbgntpdngtenper avatiehesyl26€oub0 nor e
preferably around 70C. (Production Process E) O NH R3eR2eN /N Arle le~ |
A~ | + Rb4eyCHoheptRN-iRGeRser tywlboRtglRieomde (E1) (E2) (E3) (E4)

The “cycloalkenyl group having three to eight carbon atoms”
used in the present invention represents a cycloalkenyl group
comprisingthreetoceight carbonatoms, suchascyclopropen~1-yl,
cyclopropen-3-yl, cyclobuten-1l-yl, cyclobuten-3-yl,
1,3-cyclobutadien-1-yl, cyclopenten-1-yl, cyclopenten-3-yl,
cyclopenten-4-yl, 1,3-cyclopentadien-1-yil,
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,
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In the above fornulae, Arse, Rie and ROe are the sane as or different from
each other and each represents an aromati c hydrocarbon cyclic group having
six to fourteen carbon atonms which may be substituted or a 5 to 14-nenbered
aromatic heterocyclic group which nay be substituted; and RZe and R3e are
the sanme as or different fromeach other and each represents a hydrogen
atom an al kyl group having one to six carbon atons which nay be

substi t uf esl. c it S ey - preup b@yiﬁgciM@e@@aéiéncangpn atoms which my be
substituted, an al Kynyl group having two to six carbon atons which nay be

SubstitL&ﬁﬁchbfaﬁéﬁ%%&yéngéogp,h@yhn@yéhé@@ptgdﬁéghg—gaybpn at oms whi ch
may be substituted, a cycl oalkenyl group having three to eight carbon atons

whi ch o SUPSLAL L §fen 5yt 0 144 IRYBESRELPQA1BROMAYIC heterocyclic
group uz?bﬁ %iy %e %ubsti?ute%, an aroggtic ydrocarbo% cyclic group having

six to fpuxt -yhi ch pBy-Be-syRspthttednos-a1p to 14-menbered
aronaticﬁb%e§g§§§$%gpg?g%§nahygh may besﬁbstit%ted. The cgnpound (E4) of
the present &nyvenibRE,€2PrPenppoduced, Bysakievbngpaatakdghyde1(E2) and a
guani dine derivative (E3) to react with the conpound (E1l) produced by the
above Prodyctiep.Pressest A oh-B-in, g wwaence f1 t Bechaserehobloued by
aromati zing 61 wi th an oxidant. The guanidi ne derivative (E3) used may
forma salti1¥btheansagid syieNodstbydsogh| o1 g-agtloobydagbnent-giacid,
sul furic acid or acetic acid. The base used varies depending on the
Startin91nﬁls?&@b§ct§@iaﬁnl—y§¢d1,andyémo@ataan@ﬁesabhy, al t hough not
specificaily imted to as far as the reaction is not inhibited, the base
used mayibe-apcabkathqiehak-ahkoxi decgytboassadetrsrethoxi de, sodi um
et hoxi deor potassi um t-butoxi de, or alternatively an alkali netal carbonate
such as ponagstusbeashoeate-91sodi urcoalbooakaiechxanrplesof oxi dant
usedi ncl ude manganese conpounds such as active manganese di oxi de, qui nones
such as2134digblocethdbefl-eyane- 1, 4-beazoqutadhenandgl, fur. The sol vent
used is not specifically limted to as far as the reaction is not inhibited
and the s}artiybllosatediahs3apd,i bt 8ropdiliabesadiendlsgdlved to a certain
degree. Exanples of the solvents may include ethanol, nethanol,
t et rahydipBubanycibobtatoirehkhang]l, diicBl 6rogthanetathlienokoydy
N, N- di et hyl f ormam de, N-net hyl pyrrolidone, dinethyl sul foxide, and m xed
sol vent s1t RgbeofclPhetneacenoh-yénpay at Greycsoprehsrabhny /6€1to 120C.
(Production Process F) Step F-1 R1f ~N + Ar~f ~HO (FlI) (F2) N~~ NH Ref
H2N-NR2f R3B, fF8yclBaythiexieArPfyRef 1¢ B3p-RYCRRONLNtALN-St¥d/F-2 N | Ref
NHZ (F5) 62 RstR2tN N Ar~f Rat or O (F6)

1,3, 6-cyclooctatrien-5-ylorl,3,6-cyclooctatrien-6-yl group.

The “5to l4-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
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In the above fornmulae, Arlf and Rf are the sane as or different from each
ot her and each represents an aromatic hydrocarbon cyclic group having six
to fourteen carbon atonms which may be substituted or a 5 to 14-nenbered
aromatic heterocyclic group which nay be substituted; and R2f and R3f are
the sane as or di f ferent fromeach other and each represents a hydrogen
atom an al kyl group having one to six carbon atons which nay be

substi t upedupan1abkenyl ugesup {{}%ﬂﬂ"gie&%etd) Yo BgLhaBnat piEgWNLEH dray be
substituted, an al kynyl group having two to six carbon atons which nay be

subst it uhgd.- 23 orMelieak Kydd 3ioUP (Bayi NG Lh68E d&t BiNE r6AIRM Al Gy vhi ch
may be substituted, a cycloal Kenyl "group having three to eight carbon atons
which may;be $ubstidutachi @ %iln@)l4- menbered non-aronatic heterocyclic
group which™may be substituted, "an aromatic hydrocarbon cyclic group having
Six to fourteeneCasbefaatemeywhlehnFaYob8 roBRShirbubedading 2ikO0to

14- menber edaromati ¢ heterocyclic group which nay besubstituted. The
conmpound £yE3 erOl sl PSRl IaWeRHO™ AR 4 R LPNROWHE (pfsdnt Which is
provided as a raw material for the production of the conpound ( | ) of the
present ijaweRtiinen ont 3 e Srduged inattieP e ycil Ay drozd ibdl st on
Process F. Step F-1: This step is to produce the conpound (F3) by

dehydr at b@&g@@%@sgik% Fetmeernt 88rEOANALEs GhE) i ARdudi8en:

conmpound (F2) in the presence of a base. Preferable exanples of the base
used in YheupRactisondinclasde d@ldr Jpials ik ad deiseyiicht agr Sl WAd

nmet hoxi de, sodi um et hoxi de or potassiumt-butoxide. Aternatively, alkal

net al carkarlicas csieduBs. 63pedictiasskatip Las banaieg ssup adcimdeasiningt e may
be used. The reaction is carried out in a solvent which is not specifically
limted eoap,f ahdenilheydRast ilohaphtgil ighudp,t ed-ragchdhe simddp ng
materials and internedi ates are dissolved to a certain degree. The sol vents
may i ncl wdeleiraneiroumst hapadla 1 drstlr anedigf Wigsheroi Ic i rangyetihatesenyl

chl orof orm N, N-di met hyl f or mam de, N-net hyl pyrrolidone, dinethyl sulfoxide,
and n xedirsapyententperdgfll grdhe,r éacdbrenyilsgeanp| eochendlatyh dmwmper at ur e
of 0O Cto 120C. Step F-2: This step is to produce the pyrimdine derivative
(F5) by mpea@etantd ricney lcpmpoundnt E83 ceby aigmedipi, oGt sjppdatlaavd foddie=rgeiani di ne
derivative ( F4 ) in the presence of the base, followed by aromatizing with
an oxi damtroufhe agusaiieti 7ve yddrdocttangd (HDumssed nmay forma salt with an acid
such as hydrochloric acid, hydrobrom c acid, sulfuric acid or acetic acid.
Pref er abl e ex&hpl'ts tof 14 trembsred sedmat itthkereaetyohlf raxiage’ ahRathe net al

al koxi des such as sodi umet hoxi de, sodi um et hoxi de or potassiumt-butoxide.
Al t er nat i"\nelbgroginal"t uedaline driiso rirese ndu e S PRt s i NgRIERYhat e or

sodi um carbonate may be used. Exanples of the oxidant used in the reaction
i ncl ude FANGEYSIE compcuifds & wreh tasl il TeiRyarfedethenad e r JWiathihes such
as 2, 3-dichloro-5, 6-di cyanao- 1, 4- benzoqui none, and sulfur. The reaction is
carri ed ORCSLPY G/ BROVMAXTFININGt BB PPEGINSLIINRERUSITLRCHSF as the
reaction is not inhibited and the starting materials and internedi ates are
di ssol ved 1¥® 2 1t&98™ dfres U HEF SATeMNS MRKY I5TtIafR et RRESE L et hanol |

t etrahydrofuran, 64 di chl oronet hane, chlorof orm N, N-di net hyl f or ram de,

N et hyl (R icdons EhA FEPHPI A YHsE db 2 BAGTRPRBICEBISLALE 1CThe

reaction tenperatyre is OCto 120C. Alternatively, in St F-1, even if the
guani di nESIEHRIANE (HHD §ET RSy IRYEE 1V t HF B G- M X F P r om ¢ he
beginnin%iot he reaction, follgwggégy the aromatization with the oxidant,
the pyri mYdiiee Zdemily &5 ( Y Tl B SRRy W¥HA Y s SR Yg t he

conmpound _(E3). .Further nor in step E-2, the reacti.on between the conpound
( F3) arjft(fltag?é’léﬂarﬁr(ﬂ“ﬂ’e’ %ﬁ%q]\/@ OFHY eqzhoet]b]reézsog'%]e Bt° % base, the
reacti on (under. heatin was, carried out for_a long, period of two to seven
Gays. UnaENHR e Wt oA TP, R PE RIS Lo give
the pyrim dj none derivat.ve ( .. (Productjon Process G R~s-Xs ~ ~qQr-~s
(Gl) (@)lﬁfjr?qtyﬁe SRR flosrorﬁﬂcg@,ylAquigouéﬁd RO o ‘-’s%orﬁlg"y'asp‘bﬁ”a\’]rferent
from each other,, and each represent,s an .aronmatic hydrocarban cyclic group
havi ng SIS A4 T GV oar TG b ReEh Teg e SEREIUEd SHO®S (o
14- menbered aronati c heterocyclic group which may be substituted; and X9
represents a hal ogen atom an al kyl sukgonyl oxy group or an aryl sul fonyl oxy
group. The present production nethod is an alternative nmethod for the

synthesis of the conpound ( F3 ) in Production Process F described above.
That is, the nmethod includes the step of allow ng



65 cyanonet hyl phosphonic acid diester to react with the conpound (Gl) in
the presence of a base and a pall adium catal yst, followed by

dephosphoryl ati on-condensati on with an al dehyde conpound represented by the
formula of Arlg-CHO to produce a conpound (& ) . The base used in the
reaction is preferably sodi um hydride, and the palladium catal yst used is
preferably tetrakis(tri phenyl phosphi ne)pall adium (0), respectively.

Pr ef erabiel%/ihnotﬂez}yle @ SHMENS, J NG Ml ethasisespety Asy i e o xyet hane,

di et hyl er or tetrahydrofuran. "The reaction is carried out at a

t enper at yr: t C. g Rrpduct S COOxh +
Ar ch- mﬁqf(lﬁh‘%aé%m&w ¢l SIPRCPD JEass: ?cr%nﬁﬁr?y i(rF ) 'Coxh Ran Art h

(H3) RShIRZIWN NAYCR8upP Hhifad&Frih QA Shroup, pyrazinopyridazinyl
group, acridinyl group, phenanthridinyl group, carbazolyl group,
carbazolinyl group, perimidinyl group, phenanthrolinyl group,
phenacinyl group, imidazopyridinyl group, imidazopyrimidinyl
group, pyrazolopyridinyl group or pyrazolopyridinyl group; 2)
a sulfur-containing aromatic heterocyclic group such as thienyl
group or benzothienyl group; 3) an oxygen-containing aromatic
heterocyclic group such as furyl group, pyranyl group,
cyclopentapyranyl group, benzofuryl group or isobenzofuryl
group; and 4) an aromatic heterocyclic group containing two or
more different hetero atoms, such as thiazolyl group,
isothiazolyl group, benzothiazolyl group, benzthiadiazolyl
group, phenothiazinyl group, isoxazolyl group, furazanyl group,
phenoxazinyl group, oxazolyl group, isoxazolyl group,
benzoxazolyl group, oxadiazolyl group, pyrazolooxazolyl group,
imidazothiazolyl group, thienofuranyl group, furopyrrolyl
group or pyridooxazinyl group.

The “aliphatic acyl group having two to seven carbon atoms”
used in the present description represents an atomic group
derived from an aliphatic carboxyl group having two to seven
carbon atoms by removing OH group from its carboxyl group, and
suitable examples thereof are acetyl group, propionyl group and
butyroyl group.

The “arylacyl group” used in the present description
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In the above fornmulae, Arlh and R h are the sane as or different from each
ot her and each represents an aromatic hydrocarbon cyclic group having six
to fourteen carbon atonms which may be substituted or a 5 to 14-nenbered
aromatic heterocyclic group which nay be substituted; RzZh and R3h are the
same as or different fromeach other and each represents a hydrogen atom
an al kyl group having one to six carbon atons which nay be substituted, 66

an al keny. i j W ; itut ed,
2 ol kynyT Toroterhav e Paeyt e S Ben: S i G T SRS Ut od. a

cycl oal kyjhy, @F QURrHEY N Uhee 1he 81 INlo GYBR A LHBLUAI S BY PRI the
substituted, a cycloal kenyl group having three to eight carbon atons which
may be s i - - i k up

W ch may Be Sabe T oL e e o e Sraas Raurag sl x
to fou.”eﬁ‘tﬁaébsmfé‘t Qﬁm%b%egaéfrgﬁa HQSBEEHESQ Bgi@ ﬁ b@p14-frgoer ed
aromati c heterocyclic group Ich may be su st|tuYe ;a 5 Xﬁ represents an

al kyl or oup, fiavl NG CQRY 51 i Xo SARIN 3L T I 367K o QSME L 9B ot hod
Rt o RO T ne, donpband (Rb)

i s anot her synthetic netho In Production Process F.

Step Fklzag&£§" rﬁpéh% &g 95ngﬁﬁbﬁﬁgiggQﬂﬁﬁﬁgj&H%EtQ¥ocyclic group”

dehydr ati on- condensati on between the conpound (Hl) and the conpoung (H2)

using carboxytig pobydni devinctbesphesrbssiffsaabagerinEyagpbes, of the base
used in the reaction include am nes such as friethylam ne, pyrrolidine,
pi peridine or 4ijsaprORKHid1EA0NEne ThEL AT HOXFIA$1 Al ind&iisiy eher abl y
acetic anhydride. The reaction is carried out at roomtenperature to 120C
Step H 2:¢dhiis; sheBonSatmbr oduckkd e NI FdR Wi ReRRIBELYALI Mfo (ddkias a raw
material for the production of the conpound represented by the above
fornula (cdrdoRhtbhe Resesl kyAyestl e8ny DY roRgtid Nithd BRo & POKBd rbB3)
obtained in Step H1 with the guanidine derivative (H4) in the presence of
a base, fotbpwed; &/ irbynareratégatdadt migdiadh Qnicdadie mébrygeanicdhye
derivative (H4) to be used nmay forma salt with an acid such as
hydr ochl ogi6ugsi 8thhydnobeayi cgashg, subbupyTsalidnol geetpe acid.
Pref erabl e exanples of the base to be used in the reaction include al kal
met al al koxbeesopyutiuadsonoli gavephox+derysedifenel hgxbdp, or pot assi um
t-butoxide. Alternatively, an alkali metal carbonate such as potassium
car bonat etebuspilsubfcaybogatepayibelaseéfonffkagpbep, ok lihesokifdagl to be
used in the reaction include manganese conpounds such as active nanganese
di oxi de; guouppescspeopany sdidioalyllamuy,bi docyanaent] gubozpljgrrope; and
sul fur. The reaction is carried out in a solvent which does not inhibit the
reaction and ebhghydsssbbugs gheupt arduple eexaislehdof ntlee medi ates to a
certain degree. Exanples of the solvents include ethanol, nethanol,
t et r ahydr d& UkzmhsudEthyor onethahavisgl onef 6pnpik, Negbast AyPMSH mani de,
N—nethylpyrrolidone, di met hyl sul foxi de, and m xed sol vents thereof. The
reaction 18lleryvoprelinylt erperaharésgotwoCtPosirocarbpPpodtienEonaProcess 1)
RsiRziN N Ar~i R3~Rz~N N_Are' Step I-1 N~ 1 R-i R-- Xi (I11) ,
“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-propenylsulfinyl group, iso-pentenylsulfinyl group,
and ethynylsulfinyl group.

Examples of the “substituents” in the “amino group which
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(12) RBIRRZIN N Art' Step I-2 N~ 1 R-; R4i (13) In the above fornul ae, Ari
and RIi are the sane as or different fromeach other and each represents an
aromati ¢ hydrocarbon cyclic group having six to fourteen carbon atons which
may be 68 substituted or a 5 to 14-nenbered aromatic heterocyclic group
whi ch may be substituted; R21 and R31 are the same as or different from
each other and each represents a hydrogen atom an al kyl group having one

to six carRoRcal TSt WOk €84 MRS L 1 §UBSd idridlsRbht aesakEﬁexbngf@ypeQ@r\{wg two

to six carbon atons which may be substituted, an al kynyl group having two

to six cajRon, atQps Maigh RRY B¢ esulsbint ahegikmc?%@gl k¥ i 8508Re hayi ng
three to eight carbon atons which may be substituted, a cycl oal kenyl group

havi ng t hyi8ech Pogh GlonrEar H0R1 REATE gMY G h Y H@BURSS | & Wattborfa Boih®,

14- menber ed non-aromati ¢ heterocyclic group ich may be substituted, an

aromatic éh\/&'iyeyﬁpw}o@m&ﬁxg%wg YL R Sibor! Ot bRY) Leed B@T HONr St PIs whi ch
may be substituted or a 5 to 14-nenbered aromati c heterocyclic group which

may be syfsiid WhedngRohe EPEEXCRASHAN LXNEEN 2@t Qm%wgumsngﬁ @&ﬁsi tuted;
and Xl represents a hal ogen atom The conpounds (12) and (13) of the

present iMeNd ayFar ke xPeadeeRdab¥mEr OdURLh PDs I PERSS J%ro%erpaxl,-irlg This
step is to produce a 4-hal ogenopyri m dine derivative 2 ) of the present

i nvention.fd @9 the BYELBhdAAGRS, e iMadyva f(dohy 10Bt-aiupedaivAngr eductbon
Process F or H by converting the oxo group of the pyrimdinone derivative

(1'1) intosa haloaah AlE, Theankeelilea rbsngar §iredpoHbviAgt BRoabsesce of a
solvent or in a suspension with a solvent such as acetonitrile, dioxane or

t et rahydrf s abym@l, | HMiang v yhalaegenatli @goag enty isic Bwast PRAXPOOF OGS
oxychl oride or, phosphorous oxybrom de at a tenperature of 70C to 120C. The

reacti on Hpagmde aacteber ahednbfay by durstaddidtddan oh ahiertcdatigcandmne such
as dinethylaniline, diisopropylethylamne or tripropylamne; a quaternary
am ne salthe ualb asi t@dneetniny ararrmbi redd ot desrmora N3 Neali Srrhdmyib & oedram de.
nitrogen-containing ring. Suitable examples of the
“substituents” in the alkyl group having one to six carbon atoms,
alkenyl grouphavingtwotosixcarbonatoms, 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,
Ci1-¢ alkyl-carbonyl group, Cz-s alkenyl-carbonyl group and Cz-g
alkynyl-carbonyl group include a hydroxyl group, a halogen atom,
a nitrile group, an alkoxy group has iso-pentylamino group,
neopentylamino group, n-hexylamino group, l-methylpropylamino
group, 1,2-dimethylpropylaminogroup, 2-ethylpropylaminogroup,
l-methyl-2-ethylpropylamino group,
l-ethyl-2-methylpropylamino group,
1,1,2-trimethylpropylamino group, l-methylbutylamino group,

2-methylbutylamino group, 1,1-dimethylbutylamino group,
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Step -2 : This step is to produce a 4-al koxypyri m dine derivative (13) of
the present invention fromthe 4-hal ogenopyri mdine derivative ( 12 )
obtained in Step I-1 described above by allowi ng an al kali netal al koxide
to act on the 4-chloropyrimdine derivative to convert the hal ogen atom at
position 4 thereof into an al koxy group. The alkali netal al koxi de can be
prepared by allowing a base or an alkali netal to act on an alcohol in a

sol vent ?gzLaéﬁgshggﬁﬁegfaﬁin5hsrgebvegtetﬂb@batyﬁbhiHBt@&oU§¢d i s

preferab sodi um pot assi um ~“The base used in the reaction varies

dependi ng 9Ddﬁﬂgﬁg%?ﬁﬁg?g?ﬂﬁﬁgrb?bﬁp,SQLM@BB§IH§ﬁ€Kl§ﬁQn%OgQBuprEferab'e

bases include a ydride such as sodi um hydride and so on

al t hough ng%ﬁggﬁg%gg%};ynﬂgﬁﬁg,tR/I,@Sdfiﬁéfcﬁﬁsm@nbea%hgo is not

i nhi bi ted. ati a net al al koxi dés such as sodi unmet hoxi de,

sodiun1ekhﬁxgggtggﬁgﬁ-gg:%ggh ;bN@gxgggnrgyogglygﬁgnoTG§o§gLvent used

vari es dependi ng arting materials, reagents, and so on.

Pr ef er abl,y,._al g chE | vt 8¢l (hopas yhgamdsiot Beokigaction is
not iphigfyegkggggtEgeg?éfgﬁgggné?éFFéls and éases grz_gisgopvgdﬁto_a
certain féx‘?ﬂﬂ-aﬁx ©%apnk 63) 9k hBegsalyenis niagl ¥deulyhh diniBbhyh-bepyani de,

N- et hyl pyrrolidone, dinethyl sulfoxide, al cohols suchas nethanol or

et hanol ;NE;'WhQEL?, sUeR 3% ) LRL hahydbabyr a0k i tidodbexane) aand origredpsol vent s
70 t her eof . Re reaction tenperature is preferably roomtenperature to

120C. (P 1 1(ARBERESI T arhk buP, Réi, NSHeR ndhdxRIyaminB-igrouf,~~ Ar ~i
(1) (ng\’g%u%i( P! 5338 nEREooN e X Rei < H T T T T -
Rdi (32) M dRNhi(d4hekRytiBeoBboYEmfigbmykaep, Arli and R11 are the sane as or
different "from each ogher and each répresents an aromati c hydrocarbon

cyclic gmwpdﬁﬁii,diihéth9lb9!éb%/@‘?@m(ia6 Fods 0 M mekihg -1 the 1suhisid t ut ed
or a 5to 14-nmenbered aromati c heterocyclic group which may be substituted;

R21 and 8§éu§r,eAf—|th§'§ﬂW—a$z—9&o§'F/flf>@fn@ﬂb freapeach ot her and each
represents a hydrogen atom an alkyl group having one to six carbon atons

whi ch may-he tsyhsihi-t(ut-edopdn ) alk ey r Ao upL MaVAmh ¢ gootip, $ild ydamtio at ons
whi ch may be substituted, an al kynyl group having two to six carbon atons
whi ch mayrbepsuhstiptridbedy 1a amyiaboalrioyp , gieop rbgenyd aminee ogreugi,ght car bon
atons which nmay be substituted, a cycloal kenyl group having three to eight
car bon at{arpunleneh -iyay abe neu syt €d,-batent-@-¥4-) meriner gdongn- ar onat i ¢
het erocyclic group which may be substituted, an aromatic hydrocarbon cyclic
group havilrgpusiex-t3e yiloamtieen graupon (2t-dnt enhilcly lrapibe gweswi,tuted or a 5
to 71
(2-buten-2-yl)amino group, N,N-divinylamino group,
N,N-diallylamino group, N,N-di(l-propenyl)amino group,
N,N-isopropenylamino group, N-vinyl-N-allylamino group,
ethynylamino group, l-propynylamino group, 2-propynylamino
group, butynylamino group, pentynylamino group, hexynylamino
group, N,N-diethynylamino group, N,N-(l-propynyl)amino group,
N,N- (2-propynyl)amino group, N,N-dibutynylamino group,
N,N-dipentynylamino group, N,N-dihexynylamino group,
hydroxymethylamino group, l-hydroxyethylamino group,
2-hydroxyethylamino group, 3-hydroxy-n-propyl group,

methylsulfonylamino group, ethylsulfonylamino group,
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14- menbered aromati c heterocyclic group which nmay be substituted; and Rg~
represents an al kyl group which may be substituted. The conpounds (J4) of
the present invention can be produced by Production Process J. Step J-1:
This step is to produce the conpound (J2) by allowng a Giignard reagent to
react wwth the conpound ( J1 ) obtained in Step H1 of the Production
Process H descryi bed above. The reaction is carried out in a solvent which

does not i dyi 1 ddmer Sraacdn b agbhh 5SS yaSr S el SE BF i Plamino group,

mat er i al sandi nt'ermedi ates to a certain degree . The solvents may include

ethers sugh,as, T8 TAWArGE Ay rsliyst et ey OF ol TRt hox ygt Hape. The

reaction tenperature i's -78C to roomtenperature. Step J-2 : IS step is

to produGe fyespyfdi nienh slegivmad | Vel (y U )£ Sy 1hei s egedtp) nventi on by
reacting théﬁ%%npodﬂ% (J2) o t%?%ed i$’Step J-% W th ?%e g%anidine

derivati %&#@o@&ﬂé&ﬁﬁﬁ@gﬁﬁ \C;gierc?ﬁ;%aslesoi;@érh 1 HY1 26RPBEMZAGT ON Wi th

an oxi dant. The ‘guani di ne ) to be used may forma salt with

an acid %Mh@selfa)s‘}hgqgh@&bﬁngindnowmgb,r Q&8 yaCiaGb orl1failiinG aebdppr
acetic acid. Prefefabie exanpl es of the base to be used in the reaction

i nclude ald@bicamidiy Bkioxd deso§Ic hnasr SOt dUm et 10xh fhee  §PEhYM et hoxi de or
potassiumt-butoxide. Alternatively, an alkali netal carbonate such as

pot assi um £ DONS B Kb SIOF 4 K& DO & ATy DEL d8Bon FEXAADAESq Pbup Ne
oxidant to be used in the reaction include: manganese conpounds such as

active Ec &h et wesm b NPiR@sp SUEth@Bcarbonylamino group,

2, 3-di chl oro-5, 6-di cyanao- 1, 9- benzoqui none; and sul fur. The 72 reaction
is carri egh Dyl cdfoehPdvait yhbgd, dDes-edpdml & tbéhel sieaesdi @poapd whi ch
di ssolves the starting materials and internmediates to a certain degree.
Exanpl es péothensol wedd sodmgl amten et denad,  ad hetrtoyny I €4 flabydl ehunan,

di chl oronet hane, chloroform N, N-di net hyl f or mam de, N-nethyl pyrrolidone,
di met hyl sgitd@xi de, and m xed sol vents thereof. The reaction is perforned in
the tenperature of OC to 120C. (Production Process K) R3kR2ZKN N Arl1 k N~ Ak
R4k Xk (K1) Re«=E2iNeN Afk tNeR¥kubstAskeHt®”’( in the phrase “which may
be substituted” usedin the present description include a halogen
atom such as fluorine atom, chlorine atom, bromine atom oxr iodine
atom; a hydroxyl group; a nitro group; a cyano group; an alkyl
group having one to six carbon atoms such as methyl group, ethyl
group, n-propyl group, iso-propyl group, n-butyl group,
iso-butyl group, sec-butyl group, t-butyl group, n-pentyl group,
1,1-dimethylpropyl group, 1l,2-dimethylpropyl group,
2,2-dimethylpropyl group, l-ethylpropyl group, 2-ethylpropyl
group, n-hexyl groupor 1-methyl-2-ethylpropyl group; analkenyl
group having two to six carbon atoms such as vinyl group, allyl
group, l-propenyl group, 2-propenyl group, isopropenyl group,
2-methyl-1l-propenyl group, 3-methyl-l-propenyl group,
2-methyl-2-propenyl group, 3-methyl-Z2-propenyl group,

1-butenyl group, 2-butenyl group, 3-butenyl group, l-pentenyl
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In the above fornulae, Arlk represents an aromatic hydrocarbon cyclic group
havi ng six to fourteen carbon atons which nay be substituted or a 5 to

14- menbered aronmati c heterocyclic group which nay be substituted; R2k and
R3k are the sanme as or different fromeach other and each represents a
hydrogen atom an al kyl group having one to six carbon atons which may be
substituted, an al kenyl group having two to six carbon atons which nay be
subst i t U§§9up§r144ésae}W1 geaus, havi e {aud dity Sh¥ o6l dOn , &-orxadhiesly Imay be
substitufted, a cycloal’kyl group having three to el ght carbon atons which

may be sybstpt Ul e 1d Eycheabkenyl i gl oup havishg thrBent otehghiudarkon atons
whi ch may be substituteéed, "a 5 to 14-nenbered non-aromati c heterocyclic

group WERyABY HEoSYPSLLSEShy By AN QIRU-EaltysaAhosy ol batgigap havi ng
six 73 to fourteen carbon atons which may be substituted or a 5 to

14- rrenbe?ﬁguﬁr opmEb i Sy Rt &5 196%S) | - HArtGuY WRirefipTR B -he thiyh s i-puopdinyRgk _
represenis a ﬁydrogen atom a cyano group, an al kyl group having one to siXx
carbon afepBpWhi-GEt HEY be -Shlsdyriwit gdoupn Blieiny1-93-asopany NG riou®,t 0 si x
carbon afons” which may be substituted, an al kynyl group having two to six
carbon aioﬁEnE"?BQD gayupe suhskihytedroap, anpnrhekaldy§hgaaighenpcye i ¢ group
havi ng six to tTourtéen carbon atons which nay be substituted, a 5 to

14- nenben,e@-ﬁégga&kﬁymeé@é@@y@d 196U Ry M6 haEih Pensubsts 1uicadbon
nitrogen atom whi ch nmay be substituted, an oxygen atom which may be

substit ujedm@r saciUbbUfnedhemyWgirehpay¥tBexyugsbubyt edprivhexki jedkp,
represents a pyridyl group, a pyrimdinyl group, a pyrazinyl group or a
pyri dazi nyb-gregpxyt BeolipnNd s@ckpirepbesestsud, dinhyditesyopytoug, nyl group, a
di hydr ooxopyri m di nyl group, a di hydrooxopyrazinyl group or a

di hydr ooxepybudaziyydougs,0sec-lauto Xk greppeseist axhakogen retpemt ylkixy step is
to produce the 5-(a-oxo nitrogen-containing heterocyclyl)pyrimdine (K2) of
t he presgpbuphvesd+een byl eonuaidupg skak-pegean ydbam Xoup on bhlexyialxageno

ni t rogen-contai ning heteroaryl)pyrimdine (K1) into 4-nmethoxybenzyl oxy
group whipkeupubst idlkdmgl dxhe giralupgeavatgmyX'to sak &aflaohad bygensuch

ni trogen-contai ning heteroaryl)pyrimdine (K1) with

4- met hoxgbenzykabkgxigdeupf oblowedxly groeat mérp repenydwxacigdoubhe

4- met hoxybenzyl al koxi de is prepared using an alkali netal such as sodi um or
pot assi ufrpropebadexyuntruasos ddpprrhedyil dayiarauss Fdalkabyéasy wfoup sol vent
or by dilution with a solvent such as N, N-di net hyl f or mam de or

di net hyl sakfiogi twoat castanperkror e tomsr s9eht éFp eLayiyd %y BXOCP The aci d
used in the reaction may be trifluoroacetic acid, hydrochloric acid, bromc
aci d, or ltheobyrE1oRNeI¥ @R (OroA-PECRERY I @Y SIHOURY PRe? hh¥EHeEC GIr s ol vent
or by dilution with a solvent such as dichl oronet hane, dichloraqethane or

t et r ahy dheVaRaPRe t A SEERFERANA OB SHEBMSIRtpeY Bt it @ IL8URSGERYIFYRuct i on
Process L) Rsi R2i NYN Ar~~ Rsi RRINYN | Ar~i INS I N~ A~ -~ R4i ,~ An Rai H
ORS O (L9¥opp( Loy PERPYREDAR0EE OHBr NSRE PTRPYIL ey 8L&WPs an aromat i ¢

hydr ocarbon cyclic group having six to fourteen carbon atons which may be
substituﬁ@&‘BFogyétgéOrﬁzﬂ%ﬂbéYéH“éﬁﬁﬁﬁf1ErﬁBPerbEQE??EY%F%h%‘%ﬁﬂqﬁ1 may be
substituted; R21_and R31 are the sang Es or difjeren% frog%each ot her and
each repPESERLE YAthyGr JERIP Qtohi PRAYLFRYP Fraty RAVF hEEBHE R 6° 4589 ar bon

atonms whi ch may be substituted, an al kenyl gro havi ng _t wo .t,0 .Si.x._car bon
at ons vm#iél’{lﬁlﬁit%t&?dg‘t??ﬁ?%ﬂ,até’ﬁ‘sa?‘i{%héﬁ ‘érfb‘/tﬁg“hla%ﬁ uP\’/vc?]tléllgciwocar bon
atons which may _be substituted, a cycloalkyl gro havi ng three to eight
carbon af&tEPwhilcRIRY ™ é%E&ESPFPHPe8F é&ﬂé%ﬂﬁﬂ%?ﬁo éF%ﬁ%”héV}ng three to
ei ght carhon a whi_ch be substituted, a to _14- nenbere
non-aronﬁﬁi@n é@g§8c€EPP€n§¥8&8 "Eh ey X Arbdr® 2l R s
ethynylthio group, l-propynylthio group or 2-propynylthio

group; an aliphatic acyl group having two to seven carbon atoms

such as acetyl group, propionyl group or butyroyl group;
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75 be substituted, an aromatic hydrocarbon cyclic group having six to
fourteen carbon atons which may be substituted or a 5 to 14-nenbered
aromatic heterocyclic group which nay be substituted; R91 represents a
hydrogen atom a cyano group, an al kyl group having one to six carbon atons
whi ch may be substituted, an al kenyl group having two to six carbon atons
whi ch may be substituted, an al kynyl group having two to six carbon atons

whi ch may:2be a5kt §EuhS§. araR r3Naesli §rbygE of alchet RyGlliacyar gupupavamg si x
to fourteen carbon atonms which may be substituted, a 5 to 14-nenbered

aromat i ¢ Jheher ge¥eki;Caar aURyMLERoARY Beospbabit HeEneatdi § 1 0gedrIBdoM Whi ch
may be substituted, an oxygen atom which nmay be substituted or a sul fur

at om whi gh gy bR Sulsty 14t 16En O4rbapNEsEMS taid 8bkeilx gaeypnhavdmyg, one to
si x carbon atonms which 'may be substituted; the ring Al represents a pyridyl

group, a Ry 1Ny IHRHA, A diy 3G SR Or's i RYE ST aydmgr cup;  and
the ring A'1l répresents a dihydrooxopyridinyl group, a

di hydr ooxapynistidHitg1 ¢rkp ravdinty GrRoOXepyd Bz i dBb@e o, aan
di hydr oxoopyri dazi nyl group. This step is to produce the 5-(a-oxo

ni t r ogen-gairaiing ikstierReH Hahlg riwl e (43 driddie prasendr iawvention
by hydrolyzing the al kyl group of 5-(a-al koxy nitrogen-containing

het er oar Wiwpyisudime il hrouphBateagt tws 1S fial idaethdubtbhsansagHens!s
solution of "a mneral acid such as hydrochloric acid, hydrobromc acid or

sul furi c e QN fidh\ & NJreah,SAtIgNts I f v erg o), asgitsppréul fsnyhe |ike

at a tenperature of roomtenperature to 120C. 76 (Production Process M

SEWR/ZMS l‘dwngmw Ns R4 op AB Y1 #rQ 1 Mo urs, M2 1Y Asuli ddry  gbsepym ~ m R4m A

" (t—gutylsulfonyl group, vinylsulfonyl group, allylsulfonyl
group, iso-propenylsulfonyl group, iso-pentenylsulfonyl group,
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 as cyclopropyl group, 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 1l4-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,

tetrahydropyranyl group, pyrrolinyl group, dihydrofuryl group,
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(MB) In the above fornmulae, Arlmrepresents an aromatic hydrocarbon cyclic
group having six to fourteen carbon atons which may be substituted or a 5
to 14-nenbered aromatic heterocyclic group which may be substituted;, RZ'"
and R3m are the same as or different fromeach other and each represents a
hydrogen atom an al kyl group having one to six carbon atons which may be
substituted, an al kenyl group having two to six carbon atons which nay be
subst i t uygdly 3B Wl cERaEP RV 801 ¥Ry O Sdup CakReR 1ahgBgvbiiph 4y be
substi tqud:y a g?;lcl ogl kgl gtrjgup havi ngﬂt%r g'je t@g) ei ght car g’gﬁgat o?rg whi ch
may be sybshint Wedved %P@g&%@&n&rﬁ%,h%&% tdras te g ©aghon at ons
whi ch may be substituted, a to 14-nenbered non-aromati c heterocyclic
group whigh naay igeS Whisly o ethc AM it i ,ycgrpc;aazr&@“ci%wég»@ljgf oup having
six to fourteen carbon atons which may be substituted or a 5 to 14-nenbered
aromat i ¢ WG §r8LpURaWh§ s MR D& cuiltsddr WhedonRAtomkephesedd s a
hydr ogen atom a cyano group, an al kyl group having one to six carbon atons
whi ch mayphe ygubsdig Ut Bden D g2lolen Yl - e Siith RY k BGp] WO rla@hting 1CRFd1gy), at oms
whi ch may be substituted, an al kynyl group having two to six carbon atons
whi ch may, ;e $Ashibubesh iai-alcrat ig%obgdr@Cfaﬁzl@omlchéﬂnbérgﬁcﬁJﬁbn?a?tic havi ng
six to fourteen carbon atons which nmay be substituted, a 5 to 14-nenbered
ar omat i C aRl@RNAlIC HRH) WHEh S8 e SlUpIstd difed, pyar ¢ Y agesusit om whi ch
may be substituted, an oxygen atom which may be substituted or a sul fur

at om whi g} riRps 06, QURStIURYt edir IREMIBAr epeils, @iy grotguphi ch may be
substituted, an alkenyl group which may be substituted or an al kynyl group
whi ch may e zsuhat igrehgy; tandaAa i rg- AP F epsresent isa 2o X hygiragxopyri di nyl
group, a di hydrooxopyri m di nyl group, a di hydrooxopyrazi nyl group or a

di hydr ooxamarzcdazi riouys,0upni dEHc At efr dup,t doqaridica 2diey  aypoumd (MB)  of
the present invention by introducing a substituent to the nitrogen atom on
t he ring iANef151( arreup ,niilscdgeivlgantgdanipg hrederiocyet | gypyup mMplinme(y ) . The
reaction is carried out through the reaction with a hal ogenated al kyl
conmpound gafoughe indeedlyla gralwgntquimdlhel presencel sdqwibeisel Jimubases

i ncl ude sodi unmet hoxi de, sodi um et hoxi de, potassiumt-butoxide, sodium
hydri de, adiddmzhiygrlogirdep, potassl ami mytromaugs, nspttbprbhdcaybomad ey, sodi um
carbonat e and pot assi um carbonate. The sol vents include al cohols such as
met hanol qrinettzdndl ,greturer sysinae st il retyudy of airram 1 idi ok agrequp,

di met hoxyet hane or di et hyl ene glycol dinethyl ether, N, N-dinethylfornmam de,
di met hy| sulefraxdide;l skavphyingydazsiti bl nshd rebRe do $or ey ¥ hda ebiyl The
reaction is carried out at a tenperature of OC to 100C. (Production Process
N 78 xaeummenpidimpl xraupRPhenanthridinhedspBRe REORACHY L W PWpr esent s
an al kyl group having one to six carbon atons which nay be substituted; the
ring A" cEgagaitinyd pyerRy | PeF B iny hyEHaHRt RYPNGRENEOLATEYr S5 W1 gr oup
or a pyridazinyl group; and XIn and XZ" are the sane as or different from
each ot h@henddiduth Fepifes eitidaz ARy N A NP ThiRI QR ZPYEI R vtuce an
a- al koxy nitrogen-contai ni ng. heteroaryl conpound gNZ as a raw material for
the prodf&aWh &Y e lopYFodYd PERFEseRYERZBY OPKELAYEnBF QuUpPt ) tRFeR Yy

present invention by allow . ng al kali_netal al koxide to feact with an

a- hal ogerfF Wikr KFAFASHEIN i WRreridH Yt Tonpou [y i F @Rol vent . The

| kal i tal. al koxi de i b | owi | kal i I b t

Feact i 107 LR I AY BO B e TR T S aBBe Acs PR A0e L GEREE:

Pr ef bly,, f I t.h | kal i t al i di t i Th

base usedTHAAHe T eHA Hn ARHITHE Aben i T o THE QT Py hedeT W s,
I t d, d,. . Pref le b i d | kal i tal hydrid

Such ns SRIASHIAI a6 Ll (Hs dOie et T ST e 28T ey Ae the

rea_cti on is not inhibited. Al terna}%i vel%/ . al kal iorretacl)xalg xi'desoguch as

sodi um met R de, S U I8 a &bt %ljsr_§¥ i 1< Bt oXt o may e Wed. The

o B ef GrHIAZ O KO Ot A 19 1o 1 TP rotr by hrose e Jo° °°

pyrazolooxazolyl group, imidazothiazolyl group, thienofuranyl
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reaction is not inhibited and the starting materials and bases are

di ssolved to a certain degree, the solvents include al cohols such as

N, N- di et hyl f or mam de, N-rnet hyl pyrrolidone, dinethyl sul foxide, alcohol ssuch
asnet hanol or et hanol, ethers such as tetrahydrofuran or 1, 4-di oxane, and

m xed sol vents thereof. The reaction tenperature is preferably room
tenperature to 120C. (Production Process 0) R60-Xo ~ R6o-SnYo3 (O 1) (02
In the angggto&ggbggTrgque%&%ﬁﬁﬁkﬁ;§ﬂ”§mjgg§gjiﬂyﬂd@gﬁﬁﬁhonE@yﬁlb@ group

havi ng srx to fourteéen carbon atons which may be substituted or a 5 to

19- membergd ar Al Q eh@onidl e Eaum i heeubstitut ed; X

represent's a hal ogen atom and Y represents an al kyl group having one to

Six carbon at gy Aeb L1 £38901 < 0245 8 ckahiHemi khal digisd wudnasduct i on
p

of the conpoun esented by the above formula (1) of the present

invention capcbe bt Bhathngal e cOMPOUNEu{OY) anel dhapal | ow ng
a hal oge%gt ?IH& k&???gﬁggqr ggg'%bw' th thea%/i t?}i at ed conpound. | né t he

lithiatiQuieacld PRomistn 4Bk Pl eh@iabhgyving bse b kil ¢4 fbetmaswal Wsich
n- butyl | %‘%%ieum S- b%?)?l it h?u% or t-but y?l ithium The hal ogeno trialkyltin

used variesdgpendheg: eAtEAe shadlk EiiRlisy i) et soused, carsbiso on.
Preferabh%,%)dtri but yl %i n chfori de, ??Yﬂrrg% hyl'tin chloride, triethyltin

broni de, Qi ddhgnk ken P e upsenesedd, abhhouryn bty speshbivialg ywbits ted to
as far as the reaction is not inhibited. The sol vent 80 used in the

reacti on Mar i-6$p3ePSREMEGyRNCH hea v i tsiubg tiRieig! 8, cyeagebksl @nsso on.
Preferably, the solvents include ethers such as tetrahydrofuran and di et hyl

ether, or, AMA PG RRANS SUghhas chexane a@bBfish@pt 8nemaante né Xiesh sobtvedt s
t hereof , al though not specifically limted to as far as the reaction i s not

i nhi bi ted aRd1the ket gReupBherial tisrée ssoleiethtt caaboer babmsdegier. The
reaction tenperature is preferably -100C to roomtenperature. (Production
Process Ra o0 Alloi At - aN-CGHiEnatGHS cfyR 11 c)hydP2)cd rbohe ragviea ¥ ongrul ae,
Arlp represents an aromatic hydrocarbon cyclic group having six to fourteen
carbon atging twhifetu rerbe asiost iattoied whri ch Batyob&4snbabétretdedrs oandi @

het erocyclic group which may be substituted. A

3- (di nmet hy @ ND)metnkps 104k e denpantel derevatovecl R2)gnsup vawchenayilé for the
production of the conpound represented by the above fornmula (1) of the
present igusstitonedn Mhepnatuogenbytainl o tire Nadnmethglirosenaay dee

di net hyl acetalto react with theconpound(Pl). Mst preferably, the reaction
is carri eshimattitutedeiabseneorofwa oggoupsensel afted faonvehg abovsr @F@¥Rbl e
result can be also obtained by dilution with a solvent which dissolves
starting oitsrhst st uensome Thegsed SHittheRt s ABYbPE REMPRBSFeiet fBR™(2. g.,
N, N- di et hyl f or mam de, tetrahydrofuran, dioxane, N nethyl pyrrolijdqn
benzene, bﬁxxéHu@ﬁ@Pﬁr?ﬁeniéé@ﬂ?@nCBEtalﬁéﬁﬁe¥hﬁ%ré“FglﬁénBVEFP;l$B§n1

tenperature to 120C, preferably around 100C , ,
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 R' and/or R? is

not specifically limited, of which a hydrogen atom, an alkyl
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(Production Process Q NH Ar~g + HZN-NRZgR3g--~. NMez (Ql) (Q@) R3gR2gN N
Arig N (@) In the above formulae, Arlq represents an aromati c hydrocarbon
cyclic group having six to fourteen carbon atons which may be substituted
or a 5to 14-nenbered aromatic heterocyclic group which nay be substituted;
andR2gandR39ar et hesaneasordi fferent from each other and each represents a
hydr ogen atom an al kyl group having one to six carbon atons which may be

substi t ut @flougm Al ikRNBhe HOYR xhay P8 W risOa 8l Xarfal BpRadt erdc yhigeBupay be
substituted, an al kynyl group having two to six carbon atons whi'ch nay be

substi t utggyi Aq ¢%e! 1P &yin GEOEBNRAYMY AERE 4 1@IHHM y 585RBR 3k AR duwhi ch
may be substitiuted, a cycloal kenyl group having three to eight carbon atons

whi ch may, be rpikshirbébededd and @ A4arBgbRr8bmM8-afo@ati &, hekekocyel.ic

group which nay be substituted, an aromatic hydrocarbon cyclic group having
six to fourteer, carbop, o M cha @Yeﬁ’@rﬁé’@$<%fé%eﬁnoﬁ3ai§ d& 14-menber ed

aromati c heterocyclic group i ch may besubstituted. This stepis to

produce aspyei gt dh DeydemiMmald Ve ({8l chs RysavERtAdm! ahoimile gRbaguct i on
of the conpound represented by the above ?or mula ( | ) of the present

i nventi ong By, -8ld g, & riduanidine deblyaid vind SR 8attaMbdd atoms,
t he3- (di net hyl am no) - 2- propen- 1one derivative (Q ) obtained from

Product i ogn 106885 gRoAeSKAT DEE e toaboy &arBish auanisdi aq:r_ctawy@trb\aga,( Q)
used may forma salt wth an acid such as hydrochloric acid, hydrobromc

acid, sulé%@ip%t@lqﬁldgl%u@p@tﬂ}srf&gmgra;hp,@pgry§@g¥y@rﬂo@§>,d£ erdinagyan the

starting materials, solvents used, and so on. Preferably, alfhough not

specificabkauﬁ}nbtg ré@y@sgiéﬁpasatEﬁiéﬁ?@tb@ﬂug$ BOEuEQEigkbﬁgy bhe base
is alkali nmetal carbonate such as potassium carbonate orsodi um

car bonat ej pi @bt 61 patgreripyat kal iedmt akf vl kaxingd§ Saiehbas isadiedn rehbexi de,
sodi um et hoxi de or potassiumt-butoxide. The sol vent used varies dependi ng

on the stpréfegreal eanhdl §, hyaageshsatandisofanthBPrepeedbleeaxanpl es of the
sol vent include N, N-di nethyl formam de, N nethyl pyrrolidone,

di met hyl sul f oxiletlsndf etrarso! (B) | RUgemeisapecidn caldnadidrided #o as far
as the reaction is not inhibited and the starting materials and bases are
di ssol vedhydraceebbaigraggheeinfheix eacfoont tenperddar etbss priefar ably room
tenperature to 120C, nore preferably around 100C. (Production Process R) O
1r~ Ar \\be RbsCHUEE], )a (R)o NI4-mentNRR MRBr-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, suchaspyrrolidinyl group, pyrrolinyl group, 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-o0x0-1,2-dihydropyridinyl group in which the nitrogen atommay
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(R3) ROrR2ZrN N A~~r N R4r (R4) In the above formulae, Arlr and ROr are the
sane as or different fromeach other and each represents an aromatic

hydr ocarbon cyclic group having six to fourteen carbon atons which may be
substituted or a 5 to 19-nenbered aromati c heterocyclic group which may be
substituted; and R2r and R3r are the sane as or different 83 from each

ot her and each represents a hydrogen atom an al kyl group having one to six

carbon %teoé%%:ﬁ,t?@té@yo?ea §whsit4 -tnin@eh r AN BbKEBYE hereud dyadiirgyfowp L 0 Si X
carbon atons Ich may be substituted, an al kynyl group having two to siXx

car bon %tub@(ﬁ agmrwlb%wrt idyitied ayroigd oad i dioup havdwg, three to

ei ght car whi"ch 'may be substituted, a cycloal kenyl group having

three tq, 6i:ghtyiGRNOQA-@D O’ raliigly 1 . 5YbBakbl Yl eGhoud ,5irhDdddo Iglrber ed
non-aro%ﬁ??%hﬁgﬁg{d%yc?%ceggbua %ﬁﬁ%ﬁnﬁiyﬁge subgt??hted, an aromatic
hydr ocar o £V Gl o 197104 18y s Sindd 0y 1 gyifdgen Gaddoie i pIrsgwbish may be
substituted or a 5 to I4-nmenbered aromati c heterocyclic group which may

besubst it uted.., T ; ; aeordzimr1 t duction of
: nrgﬁryl 'b%:&f%!qpq_%dl%l%gv%rcg@v z{19§1 tdreops 0

t he conp epreesent'ed by the a ormula (I) of the present invention

can be @%¥Hg¥gkgﬁyfﬂdfygﬁu)ﬁgghgﬂgﬁg?%Fzéfgnp;ughiﬁ&yguyqﬂg&@mpﬂerivative

(R3) to'react wth the conpound ( e presence of a base, followed by

ar omat i zj,ng, 44 bdanth: adhet suani iy ne rder, vey raeihdByrigabenysed may
forma édaﬁ%avvﬁlhmlggrgglbd igflj:fzh as hydr OIS%I gri cbac?%, hydf%%r om ¢ agi d,

sul furi Sgia&lfg, Oh 1366t Sr 36 d- b thase s gdoupy | Bisr g perdio) go prat he

starting materials, "the sol vent tobe used, and so on. Preferably, although
not specifd gl lyydidpdechpprasyf agraspt heeisactioh gsompt inhibited, the
base to be used nmay be an al kali netal al koxi de such

assodi unneshaxi sieu Seri ¢ @b Noxh tez 61 PDt st i ot loka Zel ybrgabter nat i vel y
an al kali nmetal carbonate such as potassium carbonate or sodi um carbonate.
Exanpl esp & zd el £x6 Dpntgtoupe beedoththdiezohphganese, conpoahdsaguth as
active manganese 89 di oxi de; qui nones such as

2, 3-di chyps@p p, Ps 6k £¥6IAD- drdupenzprazodboexazantly sugfavp, The sol vent to be
used is not specifically limted to as far as the reaction is not inhibited
and the staditsehi®teryalgxrand ichienoédirafesrove, diwws@wealiyd greept ai n
degree. Exanpl es of the solvents include ethanol, nethanol,

t et r ahy ds ofpiy g o ahtacdil roy brptchane, Edicbhb 6r olee drarss ourhs oveof bemfurther

N, N- di net hyl f or mam de, N-net hyl pyrrolidone, dinetﬁyLsquoxide, and m xed
sol vent sstibet ofitedhe Meartpoat e mrpbretanel ¢s Pf & edasilypdeC Ar@WPE0C.
(Production Process S) RssR2sSN N Arks RssR2sN N Arks R3sR2sN N Arks Ste S-1
N |1 Xs Stepr&sented g PheRfpymulaRis ~ R4s (S1) (S2) (S3) In the above
formul ae, Arls and R15 are the sane as or different fromeach other and

each represents ar onaty}e” hydr bon cycljjc group having six to fourteen
carbon at whi R may be \ybstit d or.a Q4- nenbered aromatic

het er ocy gr ugérhic may be glubs ituéeﬁilé%g and R3S are the sane as or
differen om ot h Nd ea NFEps ese a hydrogen atom an al kyl

group having one Mo si'x calbon atons which may be substituted, an al kenyl
group having two to six carbon atons which ma behsubstituted, an al kynyl
group ha¢ffh ehovwhechi Ra¥aPBofURESHS Whlch %%%nb% Substituted, a cycl oal kyl
havi th t i ght t ich be . tituted,
g;grga|ﬁé%QEOGQQESdigygkgpyrg ;ROGrgugn%r L%xoq?¥2—%1%§ %oby%l%yl a
group has a substituent, the substituent may also be combined
with the nitrogen atom.

In the formula (I), R® refers to an aromatic cyclic
hydrocarbon group having six to fourteen carbon atoms or a 5

to l4-membered aromatic heterocyclic group, each of which may
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85 having three to eight carbon atons which nmay be substituted, a 5 to
19- nenbered non-aromatic heterocyclic group which may be substituted, an
aromati ¢ hydrocarbon cyclic group having six to fourteen carbon atons which
may be substituted or a 5 to 14-nmenbered aromati c heterocyclic group which
may be substituted; RIS represents a hydrogen atom an aromatic hydrocarbon
cyclic group having six to fourteen carbon atons which may be substituted
or a 5 tpekipmibened ad0dBhi cabet ekaaytlisa i igr Yt ChadBYy: ensutlsd i t ut ed,
and XS represents a hal ogen atom The conpound (S3) of the present

i nventi opyeancbryQreduesdnby rPupdnsting £1ocesstsur@ad Srbonhitons ep is
to produce a 5-hal ogenopyri m di ne derivative (S2) by hal ogenati on at

5-posi ti gichf akhendyyi rqomm di Rapdfhiyhe gyl dirng slerd vatnedesbd
obt ai ned by Production Process Q or R descri bed above using a hal ogenating
agent i nzaopakvenhetdbgchahogeqabipy sgentadisos &1 Pr efenadl Ypyridyl _
N- br onosucci ni m de, brom ne, or the |ike. The sol vent used varies dependi ng
on the sgabbpNGoyBi st 8hs1 (%&ﬁﬁ?,ntp%,riﬂﬁ@i%@_loar_oﬁf)?f}@}v@iJ_me.'@-|gt h not
specifically [imted to as far as the reacfion is not inhibited and the
startingpgebebighsgabepdi sa0byedlyd groes ) ainusegr eproddie is@liveidls i ncl ude
al cohol s such as nethanol or ethanol; ethers such as tetrahydrofuran,

di oxane, g@bﬂ?'f, hoxyel haneyor gdbephyhenegl yTa religretind@iheslyl group,

N, N- di met hyl f or mam de; and N-net hyl pyrrolidi none. The reaction tenperature
is genergll)o120€nt0 g, eppehalldzenySt 6B olpd: nbipihs hSiraplyils dr@upr,oduce
the pyrimdine derivative (S3) 86 of the present invention by allowi ng a
tin reaggiinekatibe birkep,suehinasolle geepeUNdn(iCd)abtiaiziedli yidueduction
Process O, to react with the 5-hal ogenopyrim di ne derivative (S2) obtained
in the ppoduethepystiepzInyli grausplivarinyingtbeppriesenseh bénal palduwdi um
catal yst. The pall adi um catal yst used vari es depending on the starting

mat er i al $nryaloteniys, pgedny and onp, oy c Ripdrerady yan @l glhough beotzcfuesilf i cal |y
limted to as far as the reaction is not inhibited, the palladiumcatalysts
i ncl ude dirohbericmksrtza Hhenybphos phihiezpdlyllagh ouwp ( LEpEpakkady imrdup,
acetate, tetrakis(triphenyl phosphi ne)pall adium (0), and

tri s(di bbrnybitdeneadetloge)pdippableadiotini@d) a ztiy 1s girvernt, whedordriiaey 1
depending on the starting materials, reagents, and so on. Preferably,

al t houghgmotips pésickiccalllyy lbingived pye ags oar ags liyHe areat,i on i s not
inhibited and the starting materials are dissolved to a certain degree, the
sol vent s imadiragshiabeoRollsgsaeh, dhimndfanuil giroceprhafetroper hel vl grshikas

t et rahydrof uran, di oxane, dinethoxyethane or diethyl eneglycol

di net hyl errridasdperiany kgrene: NaEHe hERRYRIGIARRE BRY bgrfrbstituted.
N-nethyl&yrrolidinone. The reaction teggerature is generally room

t enper at P&t Bra5oXr e [ @fmRARA S O4r HURBCIBEE I PIRRGEPEES SPLEERYE THe Rst R2t N
NAt Nt Raet AHO (T1 ) RatRzt N N Art N~ --~ At Rat Rst ~ O (T2) 87
formulae:
PG fﬁ ~O
E] | / 3 /N 2 N/ ? \ / 9

s ::0 o |
éj’@’éj

each of which may be substituted.

In the “substituents” in the “aromatic cyclic hydrocarbon
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In the above fornulae, Arlt represents an aromatic hydrocarbon cyclic group
havi ng six to fourteen carbon atons which nay be substituted or a 5 to

14- menbered aronmati c heterocyclic group which nay be substituted; R2t and
R3t are the sanme as or different fromeach other and each represents a
hydrogen atom an al kyl group having one to six carbon atons which may be
substituted, an al kenyl group having two to six carbon atons which nay be

substi tU§ﬁgupaﬂaehlﬁ&ng&xg&QUEOU%%B_Q EWRLLA SibnEakRQRnah@ls pehi ch may be
substitufed, a cycl oal kyl group having three to eight carbdn atons which

may be substitubedqrasgyctral kenyd 191 oubudand NG AR d i carkon atoms
whi ch may be substituted, a 5 to 14-nenbered non-aromati c heterocyclic

group whj %MQ? j ; 2] i hydr bon; oy ¢y havi ng
six to f%?%lggh%?ﬁbon tgtefa?’rg%\%ﬁil ggtﬁgyﬂgﬁé Igdbgt ia?ffliéd', %P)S%Itﬂgcff%fr%e@rrber ed

aromat i cohehefaeyeld ¢ rQr QU GRoIBY HEPULSLE UG RIUACH 1 %1{1%'15 havi ng

8 ,
one to six carbon atons mglch may be substituted or an al kyl sul fonyl group

having opent @ gy gﬁ&#asmaa&pgﬁov@f&&bw De: sybptd it edy R, iRgeNts a

hydrogen atom ~a hal ogen atom a° cyano group, an al Kyl group having one to

si x car bgnyahgum e S0 MBY-HRS US|k UERHa yait Shkenyl, 8EQUBRRAIRG 1t WO to
si x carbon atons which may be substituted, "an al kynyl group having two to
si x car bgpoahofdy M Gl d Yy, Bexsebstdd Wieths aRi12MORRY iKe RYMeGankeRy cyclic
group having six to fourteen carbon atoms which may be substituted, a 5 to
14- menbepgd- 2k0RBY i §rBBHERAGYRLT €Wl O8IPs Wi EdrvdyY oo hatidiited
nitrogen atom whi ch may be subStituted, an oxygen atom which may be

substit usgds88tuteH, arsHl kbky QMW € §eyebes suhsdd tisredt oBturiepr esent s
an al kenyl group having two to six carbon atonms which nmay be substituted,

an_ar oneinh¢ By dupeanBam eely Cdh & 1HedYR oRFVE AGuS a i gl Olb tResi £ dzhYdrat ons or
a 5to 14-nenbered aromatic heterocyclic group which may be substituted;
and the ptBEsAhIERIMBSENHS sapdthyadree)opy hUkpythgb04Poud having one

di hydr ooxopyri m di nyl group, a di hydrooxopyrazinyl group or a

di hydr ooxepytikdazipyh gtemy.wHheh asapamndsypld)itaftddie gir eSarinyilrkart i on can
be produced by the reaction between the conpound (T1l) and a boron reagent

i n a sol geptipl hat heg prvesenceiaf carlbhas e tamts ahdoppesy ded ahysttithediase used
in the reaction varies depending on the starting materials, solvent used,
and so oani alkheyptbdacgionp HRrefrey abloy tcabtimooghbontatspesiwhiiodl may i nited
to as far as the reaction is not inhibited, the bases include

tertiaryhmi aebstichuaspyr adswnlesditsopd opytledhyl agi eowp orar raneirtyy lgewiupe. The
copper catalyst used varies depending on the starting materials, solvent
used, anwhdchomay be sabptodudeidonan Rrlgferzabl onyl hrewghhavingpees fticcal |y
limted to as far as the reaction is not inhibited, the copper catalysts

i ncl ude diivatenporoppans cdrpBun@y Baciukst topped, atewrdtkenvdeppdromrlon de or
copper sulfate, and copper acetate is nore preferred. The solvent used

vari es depensi hgvengtiee faftKntp R A tEms WhdgheRe ¥ Pastosd idmted t he
production. Preferably, although not specifically limted to as far as the
reacti onaiﬁsa%BY“Y%HP%%P@M:La@lﬁo‘t‘ﬂﬁé‘%‘fld“rq TP et B Kafarhre &iYsdWeEFt o a
certain degree, the solvents inc]lude N N-dipethylformm de, ,

t et r ahydP8¥uP&nsuBstitetRely agBt %%%Yl%\‘h%lfﬂmé%l OF OnRt MaRE i Biéarte Ste
reaction tenperature is preferably roomtenperatu Pr oducti on

Process ORTROGFMINYRLCH RRY ﬁ&us%kEﬁSl‘ﬁ@.ﬁ%uﬁq\ﬁ#gﬁ;[’fﬁ&f?&ygt 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

grouphaving three toeight carbon atoms whichmaybe substituted,
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R4u 2 (U ) In the above fornulae, Arl represents an aronmatic hydrocarbon
cyclic group having six to fourteen carbon atons which may be substituted
or a5 to 14-nmenbered aronmatic heterocyclic group which nay be substituted;
R2 and R3" are the sane as or different fromeach other and each represents
a hydrogen atom an al kyl group having one to six carbon atons which may be
substituted, an al kenyl having two to six carbon atoms group which may be
substit ugesl, ¢ am Alkymyd r S Gt -hadng: £V, dtQ 18 2 CArdD YF AfOR 1Wi R yMaYy be
substituted, a cycloal kyl group having three to ei ght” carbon atons which
may be sypsiig4tiad,c <y CYal Daamd cgEoYB havi sk iy L8 rbapei Hhingankon atoms
which may be substituted, a 5 to 1l4-menbered non-arofmatic heterocyclic
group whi ghe DRY+ 8€n SUBBbLE Ui €8s A BERTRE § o dydncarhae£¥6d @ gredp havi ng
six to fourteen carbon atoms which may be substituted, a 5 to 1l4-nenbered
aro”at'Cl?e&§ﬁ88¥éb'8r9ﬁ§ﬁ@cﬁhb€8r8@¥c@§§uQ%bthWEQChaﬁa?Cbb group having
iC

one to six carbon atons may be substituted or an al kyl sul fonyl group

havi ng 086p5P1 81 Xe8RT PN 1R QS rWHGRAHIRY, BReSUPShdtdl@GudA'selleptegents a
hydrogen atom a cyano group, an al kyl "group having one to six carbon atons
90  whi ghofey \bg rspbsd:iutedupan Al kel o goHR RV NI atdWad® gSbxpgar bon
atons whi ch may be "substituted, an al kynyl group having two to six carbon
atons whigh Amay e, sulsld,t Ubedan & df PRIUP Rudhagashen &Gl eagbeuwp havi ng
six to féu?teen car bon gioxsgmhich ﬁ%yqﬁﬁhghbstitgted, a 5 to 14- nenbered
aronat i CaPeher 08} Chl Re 8§ DUPr ¥hib Cha WBYg bew S Ulstd itutRGboh Ritlonkg@r ahom whi ch
may be substituted or an oxygen atom which may be substituted; R5

repr eseng sk anfi td 085 RRAMGMWE Nt dTeY xbea sBbatd £ d eaah SXWGEICAMAR Whi ch
may be substituted or a sulfur atomwhich may be substituted; the ring A

I epr esenbs sabRyhiitehtle dOF DtPon 8 oRYMd 18 Gl Gbs gedepted AomAzi Ny hygiretylor a
pyridazi nyl group; and X represents a hal ogen atom an al kyl sul f onyl oxy
group or gasupl syl 4 epxhexy cgpou@ i ifhehaospend od,j2)i wf ah e kyresenb

i nvention can be produced by the reaction between the conpound (Ul) and a
nucl eophigkbaprieagend dre aossl xerdriosn iatdire dbsemcH (@f;-¢ bé kydl)weriho The
nucl eophilic reagent used in the reaction is primary or secondary am ne or
al kal i mgrabpal Koxi de. CTheaakkalilaméhal galokpxi deiis$ pr dpdCed by al |l owi ng an
al kali metal or base to react with alcohol in a solvent or in the absence
of the selkenyl)Pméher gbbyp, atval kalan rellayn wisantina gheiphepamat itoe of t he
al kali netal al koxide is sodium or potassium The base used in the

prepar at tons ot aarbal ldlomsnpet ak) & koxiCdes vakiyeyldepandi agoep, t (¥ @narting
material s, solvents used, and so on in the production. Preferably, although
not specMCcaldhkylintlds adbkasylanine anmum.eésii am NsCnodlikyRi-BiCed, the
base is an alkali metal hydride such as sodi um hydride, or 91 _

al t er nat BVEYPYARRANP HEPWP, al*koXi 88 Yueh sl kJui i 1fet hdlikgey lesdngm

et hoxi de or potassiumt-butoxide. The sol vent used varies depending on the
starting9%aEBri dkd11p edgentsl kAh@%¥0IGRUPPY dFdVabPy, al t hough not
specifically limted to as far as the reaction is naot inhibited and the
starti ngtiRbEyLdigeihylrddyeriy dFE8PHSsS&NW edXCHPa &Mt afn Cdegree, the

sol vents include N, N-di net hyl formam de, N-nethyl rr%lidone,

di net hyl 8dKk¥dRPdé Ony eBREPsELRRP asEtHafof oe HEIRATDUDRE LY SEOHPas

t et rahydrof uran, 1, 2-di nethoxyethane or 1, 9-di oxane, ,water, and a m xed

sol vent tK&réof @ Fhe ?é&@PW&ﬁaF@Hﬁgﬁﬁﬁyr@rp§ppr #ItaBly 3 &érh t enperature to

200C. (Production Process R3VR2VN N N~ R4v Bv 5V, éV&; RsVR2vVN N Arw
ce-~ N Walkynylcarbony oxy group, (xix) an N-Ci.¢ alkylcarbamoyl group,

(xX) an N-C;-¢ alkenylcarbamoyl group and (xxi) an N-Cj-¢
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
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Rdv Av Bv COOH (V2) In the above formulae, Arl represents an aromatic

hydr ocarbon cyclic group having six to fourteen carbon atons which may be
substituted or a 5 to 19-nenbered aromati c heterocyclic group which may be
substituted; RZv and R3v are the same as or different fromeach other and
each represents a hydrogen atom an al kyl group having one to six carbon
atons which may be substituted, an al kenyl group having two to six carbon
atons Whj G- Raya PBeSURBLEE HEedd Wt I 86 PERy IMING 1Rty $ir¥mcar bon
atons which nmay ‘be substituted, a cycloal kyl group having three to 92

ei ght Ca(PPnaﬁté’fﬁ%mm Yo ls ebstd tdHedo 316y eheabkenybmgr oyp;havi ng
three to el ght carbon atons which may be substituted, a 5 to 14-"menber ed

non- ar oy 1.6 NGHAIAGY Gk bEp i1 W) Gn JBYORGT YIRS | Y $chn ANKHH PRRGI ©

hydrocarbon cyclic group having six to fourteen carbon atoms Wwhich may be
subst i t Ut £8upda% it e TPl 8drBLAMRINS , NEh 81 RENG k6 18 PHPLYREGA nBRY

besubstituted, an acyl group having one to six carbon atons which fmay be

substituted 0F @ ARHRULECRE 09" 9HPa NRYANDLIPNE d1 o1 haGARPR AL @B Whi ch
may be substituted; Rg represents a hydrogen atom a hal ogen atom a cyano

group, ap; @l kylp 4 QURARAVERGNHOHE 191 & %GALROSuBE OIBLMEE G R RE or
substituted, an al kenyl group having two "to six carbon atons which nay be
substit uhgde ALKVl FRURrBAV(NY 4 WYdr@x§1XgeatpPn( &t PrEnWhirghenay be
substituted, an aromati c hydrocarbon cyclic group having six to fourteen
carbon abogBpWhi £hi By el Sebstddan £diid Bt @1k41meaher g¢ caboRaLE 6g

het erocycClic group which may be substituted, a nitrogen atom which may be
subst it UbE i AdY PURGBBNAHAMMN (€ h amByr Dk 1S} htoted (@ )aa FEbMBEo&lOom Whi ch
may be substituted; R5 represents an al kyl group having one to six carbon
atons; theohpNd (HAiLepaesent s1ryP¥LldyhyyeRlpe grBMpl M(dyayh group, a
pyrazi nyl group, a pyridazinyl group, a dihydrooxopyridinyl group, a

di hydr ooxopy! E8rBbAYL 08 Qibuadhyitoaxmpy eakynyk rgeRbplafréup, (8)

di hydr ooxopyri dazi nyl groups and B" represents an al kyl group having one to
si x carbearbbant yhoch swlysbetstdstith ed,grrumldedrydt egr uprhaviyngnt wo to
si x carbon atons which may be substituted, an al kynyl group having two to
si X car babkakgrmromyp bhvimy die 93 sixscbsboh atedts,al Ly ckoarkino group, havi ng
three to eight carbon atons which nmay be substituted, a cycl oal kenyl group
havi ng t iieé) tan eilgdyl acdmsogravpnBawhng omay cbeigubsthontaddmns 3ivo

14- menbered non-aromatic heterocyclic group which may be substituted, an

ar omat i cahgil{ 0cardbky Lyahico gyougpe haih Ingrsiad kem legrinee g roarbbavangns whi ch
may be substituted or a 5 to 19-nmenbered aromati c heterocyclic group which
may be ststtid sit edarboa aoompourtdi) 21 6€2-6 ke kenyde aminpvermion (vad)be
produced by allow ng a base to react with the conpound (V1) in a solvent.
The baseansabkynyiaeinesdtdwn haating tyepEads hy oMo aials i ny ivdt éri al s,
sol vent used, and so on. Preferably, although not specifically limted to
as far aditRe-er 2AkYnyh) RBLIAGL IFAHPDI tEd11d herbsE1iss2akarN-fetsal hydroxi de
such as sodi um hydroxi de or potassium hydroxide . The solvent used varies
dependi ngL&ANYAHBMEPAALNE bty RIS Crretigont &V Gnad $bYBRL 2P RP §F NPy

al t hough not specifically limted to as far_as,the reactign is not

i nhi bi t e@NENEE} BB Nta-s it Smatied42ss atEYRAYLABEDR PRI Py 487 13 ATdEGr ee, the
sol vents include, net hanol, tetrahydraqfuran, dichloronethane,

1, 2- di nefRBRPeyibrl may ReqpRahetihg é’fl,ﬂér?d‘emf’%eﬁw%&r\?é%ﬂss SEREFEGE. The
reaction tenperature is preferably 0C to 120C. (Production Process W
RswRzwN KFAP-WAN RAwR Lk %?W)h%m@m%‘ﬁ-% cagpon atpmg, (11)

an alkenyl group having two to six carbon atoms, (iii) an alkynyl
group having two to six carbon atoms, (iv) analkylsulfonyl group
having one to six carbon atoms, (v) an alkenylsulfonyl group

having two to six carbon atoms, (vi) an alkynylsulfonyl group
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/0 (W) 94 In the above fornulae, Arl Wrepresents an aromati c hydrocar bon
cyclic group having six to fourteen carbon atons which may be substituted
or a5 to 14-nmenbered aronmatic heterocyclic group which nay be substituted;
R2W and R3w are the same as or different fromeach other and each
represents a hydrogen atom an al kyl group having one to six carbon atons
whi ch may be substituted, an al kenyl group having two to six carbon atons

whi ch nmayaPenguhisd télétﬁéjcaﬁﬁoﬁlal%?d@ gwyp ah@\lé L Y- Sl g%ﬁ@n at ons

whi ch may be Substituted, a cycloalky group having three to car bon

atons whi i iy de, §ytaéhywa§gon?1%@ﬁéﬂ@wk ) Gf @u pahﬁyhg}gcta%%g%alo ei ght

carbon atons which nay be substituted, a 5to 4-wenber 8d” non- ar ofat i ¢

het er ocyglbGpgr@en amich ﬂ@ﬁ{lb@niye%moq{a%dm@&@rte@u Ea PYGH Q€ dfRoN CYC' ic
group having six to four een carbon atoms which may be substituted’or a

to 14- WEUPEI%%HQ{@Wledl%&{ﬂC)@@du% AEQYRWEE e B D@ o3RS5 L WhE d R9W

represents a hydrogen atom a hal ogen atom a cyano group, an al gr oup

havi ng opez | 0ai$iat 1IGA DY IHAIE \éyyo% ABY iP§ §H93Eét§itxe%’ar%%n %lﬁ%ﬁ%' group

having two to six carbon atons which nay bé substitute an al'kynyl group

havi ng twp3§ %rﬁé%k?ﬁé@@f‘lﬁ&@'&cdﬁﬁ ﬁBvHﬁ? dife eYbsil EYEBAn A OMRYh C

hydr ocar bon cyclic group having six to fourteen carbon atoms which may be

substit uigdh11eedy1on 1 MEMAIRG JRMR €wBet 8T HLY U b AuRmii ghsiay be
substi tuted, a]ﬁ¥trogen atonfﬁ%?ch na?lbg substituted, an ogygeﬁ aton1mh|ch

may be Séllbséllty&{}el?blﬂlfﬂﬂﬁlﬂdwu;ﬂhﬁml\ﬁ@ ehompy ek %él}?ddri uteehs,t heeli ng Aw
represents a pyridyl group, a pyrimdinyl group, a pyrazinyl group or a 95

pyri dazi ayfoghPupirdus rilmg A~wwEEPEERGDt Gréus MEMPXeREd diongk ggeoup, a
di hydr ooxopyrim di nyl group, a di hydrooxopyrazinyl group or a

di hydr oox@pyoh dazinty br gf s a ksh YWgirephes£nt 5y & hr@leogs e idfrin-aFRgnconmpound
(W2) of the present invention can be produced, for exanple, by this

Product i o peassh WE Whath inay bBes@ospDtited WA th 638 &€ nyredygesdphy
hydrol yzi ng the conpound (WL ) as a starting material under acidic

condi ti osslecToe fmind (Uged adi@syepengi ngian & halsdgdrd ar@myatenial s,
reagents, solvent, and so on used. Preferably, although not specifically

limted ¢ masrfle azouhe (Heacknoalksglngtoumhdiirefl orthe casiist c8rbon
hydrochl ori ¢ acid, hydrobrom c acid, sulfuric acid, or the like. This
react i onatempr efver abl §lkexy icebuguhaivhngatee ,tcopialdarbmt iavems cavt) ed out
in a mxed solvent of water with acetic acid or al cohols such as ethanol,
for instaraes dkahertnor @lkylegreapt dod tehperat arelikylggmenal, | y1Bpom
tenperature to about 120C, preferably 80C to 100C. (Production Process X)
R3xR2xN & Art ool 4¢membe 1@ OQDH (rXMa tAEX RN riNcAIcLi cNgxoARp RALcBxmay

be substitutedwithoneormoregroups selectedfrom (i) ahydroxyl
group, (ii) a halogen atom, (iii) anitrile group, (iv) an alkyl
group having one to six carbon atoms, (v) an alkoxy group having
one to six carbon atoms, (vi) a Ci-g alkoxy-Ci_¢ alkyl group and
(vii) anaralkyl group, (19) anaromaticcyclichydrocarbon 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) anitrile group, (iv) an alkyl group having
one to six carbon atoms, (v) an alkoxy group having one to six

carbon atoms, (vi) a Cj.¢ alkoxy-Ci-¢ alkyl group and (vii) an
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CONRIXR~x (X2) In the above formulae, Arlx represents an aronmatic

hydr ocarbon cyclic group having six to fourteen carbon atons which may be
substituted or a 5 to 14-nenbered aromatic heterocyclic group which may be
substituted; RZ" and R3x are the same as or different 96 from each ot her
and each represents a hydrogen atom an al kyl group having one to siXx
carbon atons which nmay be substituted, an al kenyl group having two to siXx

car bon %P&@k%:ggﬁuggyarb@ (385s] 5t ed.-manpak &Y Won#aWnLBaN BEyEMRCt O Si X

carbon atons y be substituted, a cycloal kyl group having three to

ei ght ¢ | St i { ¢ @he 8r QYGH ORISR sgTeHReRAVI NY
three t?%%%g%%y%oﬁﬁﬁﬁgﬁ%%ay be subestirt ut _ed,% a ?étg 14-m§n19er ed
non-arongf i het grocyedi¢1 ity Whk ¢h dmey 18geSUREEINT Ul £di) @Nnaf PRk C
hydrocarbon cyclic group having six to fourteen carbon atons whi ch nay be
substit .L{-i&f@up,a Bi 40 ohAa TRYDES £ 3Rl f ohRt 860Sye!deLr KO UR oW, Chv iy
besubstituted, an acyl group”having on€ to six carbon atons which nay be
substi t ut,ed, pgo 2 &H@g{ﬂ;smwﬁgloﬂéw@ bayi p9r988 LeombsX ¢aLbog afQms which
may be substituted; ' repreSents a hydrogen atom a halogen atom a cyano
group, am @hkylcar ol NayiBapodies @ ish) Xas A ROkyAl gFBuPhi £7d ey R8st
substituted, an alkenyl group having two to siXx carbon atons which nmay be

substi tﬁéfé‘fe%bfwy&yé o' RYPe AV U 1580 elc@ eBil KrSRTD Oy ARHAAE. WhbGR, My be

substituted, an aromatic hydrocarbon cyclic group having six to fourteen

carbon aj ¢/ M £ht BRY (D& SUBSLblYhedst én S chd k4 nEeabeh efk i@kt 6m

het erocyclic group which may be substituted, a nitrogen atom which may be
subst i t ub £0i o @nOXNIEN at0RwhicChraay, be withsd ignsgd, em a1xyilf groapom whi ch
may be substituted; R9" and Rlo" are the sane as or different from each

ot her angy@agh JrRPEETAN Sadbby HQgeN (8t g vt kykogpourhavppgupne to six
carbon atons which nmay be substituted, an al kenyl group having two to siXx
carbon ahoPBo8¥1 gréfipshi By e BUsbub HheButgd qadupyi s grloupy havbog, t wo to
si x carbon atons which nay be substituted, a cycloal kyl group having three
to ei ght tcBhbYD Gtaim, wWabehtyaygbeusulsietityadgrausy alamddeenyl ggoapp havi ng
three to eight carbon atons which may be substituted, a 5 to 14-nenbered
non- ar onati 6-hek gl ogyelp c, g0l kdnh geuhéasuibsy ittt e, sax anobehi C

hydr ocarbon cyclic group having six to fourteen carbon atons which may be
substitustedmsr (a.§5.1 ovidyhepgbenpd albdpit grobpet et epycbeoydr gupuphech nmay be
substituted; the ring A" represents a pyridyl group, a pyrimdinyl group, a
pyrazi nyisgpoupenglpyrodayi rari adrkyuny,l grdubydevbrepywe dimyixgesupona

di hydr ooxopyri m di nyl group, a di hydrooxopyrazinyl group or a

di hydr oozbpysi ez .nyeghvupl srdup’, tepresynys JaauRl k3tPeeRYpY ha¥PH§ one to
si x carbon atons which may be substituted, an al kenyl group having two to
si x car bont sty ssirchpaayYbEL Sestd eLhed Yy SFRYPYI 2grdUPPRagrRgPt wo t o
si x carbon atonms which may be substituted, a cycloal kyl group having three
t o ei ght hadipawra ons i wisiadk opedt s é@lb@tif“ﬁF@é?,xYagrtﬂ){H'o%%R%ﬁi]ErﬁPBup havi ng
three to eight carbon atoms which may be substituted, a 5 to 14- nenbered
non- ar omAt PECREKYr BEGEPI c1 §PORBORRT R hIFRNP RF JUE Ut SFOUM &GhEn ¢

hydr ocar bon cyclic group having six to, fourteen carbor atonms ,whi.ch may be
subst it uBé§epr1lexy Q%P“lﬂhﬁéfﬁﬁl@r%‘tﬂo&Poﬁﬁi‘i@%é’r‘b%@%l ¢ GroVp™WHPEY nay be
substituted. The_conpound (X2) of the present inventiqgn can be Rroduced by
dehydr at PERYBondAEAEAPKBNIBPURY CHFRIOSEAT L WY PR PHt FFEPELPFIWIOK Yani ne i n
the presence of a condensing agent in a solvent. The condensi ng agent used
is prefePf&BPP)98  3-(3'-dinet hyl ani nopropyl ) - 1- et hyl car bodi i nmi de. The

ti b lerated by th Ltion of 1-hydroxyb i azol
he | ke Fur PRETREFES SHGVIRN Hiclo (06 DOTEOROREa S TR ARG &1 Boxyl | ¢
id f It_with hyd loride ar.the Like, i at t
of tor {1 APy aTAnbT LIRAFIREATY onb P AT T AUURRT 6ret Srail b EokRptes of
the sol vent_ used incl ude eth h as_tetrahydrofuran, di ,
1,2- i meCRGKPUNATE OF THeBR AP Al GPFCOF-REAY dh T ST BFriht o 5%

e an

1- et hyl |i di . . dh ti t t ' |1y 0C.tg 50C,
pr ef 1 abPY <SPS PBOMHBRREF AU £OTPRRGAGCY ISR R dbess v B*Sdp V- 1
Rw ~OH Rw ORzv
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(Y1) (Y2) OStep Y-2 .~ .S Ry~-OH + Xy'0 Ry ~ Rw O ~~R3y (Y2) (Y3) (Y4
In the above fornulae, R v represents an aronmatic hydrocarbon cyclic group
having six to fourteen carbon atons which nay be substituted or a 5 to
14- menbered aromati c heterocyclic group which nay be substituted; Rzv
represents a hydrogen atom or an al kyl group having one to six carbon
atons; R3Y represents an al kyl group having one to six carbon atons which
may be syRshidAdRei AR yAN QFRLIC oRYEr DA DON LYEd h §d 86 OPP: HENy DG Sdup t O
fourteen carbon atons whi ¢ch nay be substituted or” a o 14-nmenbered 99
aromati ¢ e IQGHEd & Ored Mk JvBy be substituted; and XY represents a
hal ogen at om The conpound (Y4) as a raw material for the production of the
conmpound r resgpted by the formula (I) of the present invention can be
pr oduced S Production Process Y. Step Y-1. This step is to produce
'S

the conp Y2) by @Wbomﬁng a reducing agent to react with the conpound
(Y1) in ent to convert the ester or carboxyl group of the conpound
(Y1) into hydr oxynet hyl group. The reduci ng agent used is preferably
sodi um t etranydr oborate, |ithium alum num hydri de, a borane-tetrahydrofuran
conpl ex, 4 dhe ddd®1akhe sol vent used varies depending on the starting
materials, reagents, and so on. Preferably, although not specifically
limted to in€pfar_gs the reaction is not inhibited and the starting
materials ar i | ved to a certain degree, the solvents include al cohols
such as eth'ug nd ethe(@?such as diethyl ether, tetrahydrofuran, and
1, 4-di oxa T reaction tenperature is preferably -20C to room
t enper at ur &, ep Y-2: This step is to produce the sulfonic acid ester
derivative (Y4) by allow ng the conpound (Y2) to react with the sul fonyl
hal i de definsatd g KYdpitds@nSoHbEup 9 Idre 4 €56Med by datent ildeedase
used in the reaction is preferably tertiary am ne such as triethylamne. ,
The sol venipatsatarr igouepending e thiecstamdpyg @ity ial s, reagents, and
so on. Preferably, although not specifically |limted to insofar as the
react i on nix rferi—Hthiridied ran & -dembetradt raggmahechahsy dse ditssiol tweded o 100
a certain degree, the solvents include dichloronethane, dichloroethane,
di et hyl etihgr orteettraafycdrrofgrrcams ared el teddifoocan et h el heb aveactd roni dresyper at ur e
is preferably -20C to roomtenperature. (Production Process 2)

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 R® 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
carboxylicacidsalt suchasacetate, trifluoroacetate, oxalate,
maleate, tartrate, fumarateor citrate; anorganicsulfonicacid

salt such as methanesulfonate, trifluoromethanesulfonate,
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RszRzzN N Ar~z N~ Raz ~ Az Xz (Z1) RszR2zN N Ar~z N~ z R4z ~ A CN (Z2) In
t he above fornulae, Arlz represents an aromatic hydrocarbon cyclic group
having six to fourteen carbon atons which nay be substituted or a 5 to
14- menbered aromati c heterocyclic group which nay be substituted; RzZZ and
R3Z are the sanme as or different fromeach other and each represents a
hydr ogen atom an al kyl group having one to six carbon atons which may be

bstit i t i i ch b
subst | u‘{%@%n%%ﬁ%,%%mpﬁoﬁ%,Otél%eﬁélé@_@f'o@é@@soﬁhlc may be

substi t group having two to six carbon atons which may be

SUbStitué%gfmcfr&Y Salky! g oup havidgy tda ee $9ciei 98t aspabeacat oFs which

may be su uted, a cycloal kenyl group having three to eight carbon atons

whi ch i 2 e romRiti-g Rater egys! i c
m%l}ﬁﬁnrgﬁ,e a;%%%er‘%a% OmifienBADEY efh NONc-Ario Rt

group stituted, an aromatic hydrocarbon cyclic group having
Six to fé’%:rsto?ﬁrﬁmpgﬁﬁ?nof‘t M Gh sy ;bensaibrd 1 sk ehrh hett@114amrenber ed

aromati ¢ heterocyclic group which nmay besubstituted, an acyl group having

one to Six 63k r?éé)ﬂﬁn‘élghgbrr@é(l@fuﬂ@%lﬁ SURStbtditeart ofe @Bx ahiyksul f onyl

group having one to six carbon atons which may be substituted; R9Z
represen yqJ 006, i & 1C RUR1 AR aakkyk rgr pYarbarMipgiage to six
carbon a %n@n%]mﬂ%h nay@%lggaslucf)asltli}g?%?gg,pqan al kenyl gr oupyhavi ng two to six
car bon I%n;o%ié: .My be substituted, an al kynyl group having two to six
carbon atons Ich may be substituted, an aromatic hydrocarbon cyclic group
having six tonfouLheen tear Dor at0PRe WLl iBYebe rspsbint Us edsoavatko

14- menbered aronati c heterocyclic group which may be substituted, a

ni trogen, atofa Widb iRy De-Srbsid tid ethe Predeyrgen ndtedivi o amyabe
substituted or a sulfur atom which may be substituted; the ring AZ
representScAcHyr Lyl i9r QYR spePYEiBAULAYLigi08p, @pyfezalnyy, grloeip or a
pyridazi nyl group; and XZ represents a hal ogen atom The conpound (Z2) of
the presgpivhpyant i oy aait Hea poadueeds byh bhealedesl enchfad hetbanpdund ( Z1
) and al kali metal cyanide in a solvent . The alkali netal cyanide used in
the reacttpanbs, ?ﬁﬁr&bﬂ Y 0201k bl Sy He a0s 0 pos Bs Siiltth ayaes tder sThkdsol vent
used vari esdepending on the starting nmaterials, regents, and so on.

Pref er abhy, et jhaugh atet, spasifdtealbiyhl anmidtatet suichsa$ aretasyt keheeact i on i s
not inhibited and the starting materials are dissolved to a certain degree,
t he sol veph§li sehedeodi TaFhytsukébyddefulahh domeshgbfiuptanivdshaPF

N- met hyl pyrrol i done. The reaction tenperature is preferably 100C to 200C
Typi cal e¢sampteglébrimbaipeoducti oniphordsgdsatoron e saippditmad th pn
according to the present invention have been illustrated above. The
naterialaaonpomnﬁgﬂuaedmthamnécmogthanolisxmorepreferred. A solvent

for constituting the solvate is preferably a pharmacologically

acceptable solvent.

Production Process
Typicalproductionprocessesforthecompoundsrepresented

by the formula (I) according to the present invention will be

illustrated below. The “room temperature” as used hereinafter

represents a temperature from about 0°C to about 40°C.

(Production Process A)
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production of the conpounds of the present invention may formsalts and/or
sol vates and are not specifically Ilimted, as long as they do not adversely
affect the reaction. Wen the conpounds (I) according to the present
invention are obtained as free conpounds, they can be converted into
possi bl e salts of the above-nentioned conpounds (I) according to a
conventional procedure. Various isoners such as geonetrical isoners,

opti cal i sonersbased onan asynweg&hﬁéghrbon,rotationalisoners,

stereoi soprers, and tautoners obt/di as the compounds (1) according to the
present’¥ﬁ$§ﬁ¥?§n+c§% Spurified and isolated according to a conventional
separation neans. Such separation Reans include, for exanple,
recrystallization, diastereoneric bt met hod, enzymatic resolution, and a
variety of @omat ogr@fy such as YH¥n | ayer chronatography, colum

chr onat o[?lr I@R)gyaggvggﬁoﬁmg@,t agraphy r cHe tEOBROLAGRa t eRrIeB@Id Eslriyn t he

formul a according to the presént invention, salts thereof or solvates

of them it?'ﬁ gfr%ru%uhﬁ%gggi 5{Q phardpaaidd Glrqyrepaiocals QRS cAsmantiset or as
a mxture wth,” for exanple, aknownphar macol ogi cal | yacceptabl e carrier

accor di ng 10 & HUW et Lonal, AosRadwecPrebrited Hesagecholis greupabl ets,
powders, su fle granul es, granules, coated tablets, capsules, syrups,
troches, Jnhalant e sHBROSELOELESK? iriAGdeonts 20l BLRRAL §roophhaal ngc

oi ntment's, eye drops, nasal drops, ear drops, cataplasns, and lotions . In
the formyation; ,0enersh! yr4aed dnd Irét sseficdariss aissiot egratobsred

| ubricants, coloring agents, and flavoring 103 agents, as well as

st abi | i zgf §pa€naihetbir8ESc12bpIReS REt ENg 3. Stirdget anbs,atpHadpsstiog agent s,
antiseptics, and anti oxidants according to necessity can be used. They can

be for myad£ch A eI Eh N RagCaen wabiicaraltpcocedl @ susidrgp yadmydnentsgener al | y
used as raw materials for pharmaceutical preparations. Exanples of such
conponery s -igyaliwdelindn grbaplonadivegei abk enpllgreuwh. aghsogbepauddl , beef
tall ow and synthetic glycerides; (2) hydrocarbons such as liquid paraffins,
squal ane(gnyd, sphich par affdwisied s estrew oiektsrdadhfes dbeybdodeeyionyristate
and isopropyl nyristate; (9) higher alcohols such as cetostearyl al cohol
and behegykhalceah@und Bipsé 4 érctoneby ediersyobosnbigdAe afi ke prgsynt
surfactants such as pol yoxyethylene fatty acid esters, sorbitan fatty acid
esters, ghysetionfatéy laci dresteed, thpobyokyet hyl ene sorbitan fatty acid
esters, polyoxyethyl ene hydrogenated castor oils and '

pol yoxyetidyl eokee pbt yoxypr opyiensabiogkbgopobghing; aR8PrABEEE Csol ubl e

pol ymers such as hydroxyethyl cellulose, poly(acrylic acids, carboxyvinyl
pol yner scapobyel Ak eid g ychia, 4 ot Sy hpk Yeitalci RRIFRE R het HW‘EQPPEI ose;
(9) lower al cohols such as ethanol and isogﬁppano!; (é%éApol h¥prhc

al cohol s (B2thresregssreed| Ry phvpficeRelg PEoR,” ~¢isr bpyd gﬁfg}%& sh&
sorbitol; (11) sugars such as gl ucose and_sucrose; %12%dinor§$n%$ powder s
such as pkeBehceanhydr Page - nee K3 AR nf 2t F | FLRERIEPE AF ubiRi um
silicate; and (13) purified water. 1) The fillers include Bor §é%nple,

| act ose, StaFA1BEAPRIET LakF oS0 L VgNFcHSET il thiSDPT $Bri1S BFCOEFTSORI T i ne
cellulose and silicon dioxide; 2) the 104 bindersiqgl%gﬁff%gch as

exanpl e, BsEGeFAPILEl BBABE, HBFLURRAYTREMRTT Hed Pyt ettt o T &t MACeA ul ose,
gum ar abi ¢, gum tragacanth,

gel ati n, SAELEEE B esd/ms Uyt ety 4 %@e‘?%?&ﬁo&%ﬁ%ﬁ@Id&%tsﬁﬁrogéllllamigsee,

bo v o cne b1yt ot ene ool el el e, ot n yer
ol o BERHAIE Sl GRERRI G AP AE B e s Zpe HpnfRie o
el o REGHEAr hE (ERSE | NE St hyEars of peorr 4BTp Balvige: Tor

har dened vegetable oils; 5) the colorin ents c any col oring agents
whi ch ar éP&ppa6y EF S Sadd aﬁh&F%ﬁ@gﬁfgﬁgﬁIﬁ?@péﬁg??gﬁg; 6) the flavoring

agents include, for exanple, coco er, |, _ar e wder
(ermpasm) ,%85&&%@?"&%2@% RO t?greﬁg'\(g’ﬂ)eélr?d r(s?'lrg}ncn%grfn r?%'&g%‘tedrh; i ) the
anti oxi dants can be any anti oxi dants which are approved to add to

phar maceutical preparations, such as ggcorbic acid and a-tocopherol. 1)
The oral preparation is produced by m xing the conmpound according to the
present invention or a salt thereof with a filler, and if necessary, a

bi nder, disintegrator, lubricant, coloring agent, flavoring agent, and

ot her conponents, and fornulating the m xture according to a conventi onal
procedure into, for exanple, a powder, subtle granules, granules, tablet,
coated tablet or capsules. 2) The tablets and granul es can be appropriately

o o o - A~



according to necessity. 3) The liquid fornul ati ons such as syrups,

i njection preparations or eye drops can be prepared according to a
conventional procedure by adding a pH adjusting agent, solubilizer, and
i sotoni zing agent, and if necessary, a solubilizing agent, stabilizer,
buffer, suspendi ng agent, antioxidant, and ot herconponents.

Thel i qui df ormul ati onscan al so be fornmed into freeze-dried products. The

i nj ecti ons, £aN-REx ADY NSt £ d Hiskifav 8BOHEE Yre SEDLHE aneawsl YnanBieed
i ntranusc ?arly. Preterred exanpl es of the suspending agents are

met hyl cel Luhase PALYSeIPake8Qa1RYdraxyesbyiveal {03 rtaum aegkie.
powder edt ragacant h, car boxynet hyl cel | ul osesodi um and pol yoxyet hyl ene

sorbi tan ”ﬁ]‘?{'gleg%ﬁzﬁgﬁ;té?ﬁﬁéﬂﬂ'% exya s 10fy hegot wl YogRESApRrature,

pol yoxyet hyl ene hydrogenated caster oil, polysorbate 80, nicotinam de and

pol yoxyet hyl ene. 505 bi L an gopetaurate; preferred exanpl es of the stabilizers
are sodid§1éu€??te? sodiﬁn1netasu|fite and ether; preferred exanples of the

preservatnggdgégiggtpygcgsgygLoxybenzoate, et hyl
p- hydr oxybenzoat e, sor bi caci d, phenol, cresol and chl orocresol. 4) The
external preparations can be produced accoréii ng to a conventional procedure

not specifi.call Iinitqg/\ﬁgse HaLeLiaﬁéb r use herein can be any raw
nateriaIsAﬁgﬁEWéllﬁ used i , for exanple, armaceutical preparations,
quasi drugs and cosnetics. Such raw materals include, for exanple, aninma
and vegetablg1 ils, ningB?g oils, ester ﬁé*ﬁ, waxes, higher al cohols, fatty
aci ds, silié ne oils, surfactants, phosphol’ pids, al cohols, polyhydric
al cohol s, TMats =3R)vebke rpal ¥BRrsriPchay 06 re MhEkahe, a angtk puffifleired twat er .
Wher e necessary, any of pH adjusting agents, antioxidants, chelating
agents, aptbmephbBSo@Rdranhinehds, repkesengsagantgombltacohydracdrbbhers can
be added. In addition, conponentshaving differentiation-inducingaction,
bl ood- f | owyaceel grabprisaviagtsn eodésuraren- catbamat ony vagierh syayc el
activators, vitamns, am no acids, humectants, keratolytic agents, and
ot her conpapentisuecad be added atenesdbaged e neceEsse thet sitves yadsies gfrotupe
phar maceuti cal preparation according to the present invention varies
dependi ngwatichhea dégr eabeft isynpdonendgd’, represeody aehghtgeadtion,sinati on
node, type of the salt, difference in sensibility to the drug, concrete
type of thékgisedasengahdxgt gepupaoctrors. aGyisudlflopyloky ghavwacelibecal
preparation may be adm nistered to an adult in one to several divided doses
at a dai | goipsendf (8Bout wBAck. gst pravédediesga prer eedlsinialodorgthe 5 g,
and nore preferably 100 ~g to 100 ng for oral adm nistration, or about 30
~. g to abeubducygiopref dhebtympnogndgany ST taf Lanthesbever 82 8rab? {1200 ~g
to 30 ng for injection adm nistration. The present invention can provide a
novel pyr P 8hAePEBAPBLNENVIREL eRMERMIRE REFHFFY 1 e praghntion
invention, salts thereof or solvates of them have_an excel|ent antagoni sm
agai nst afragencdt hesteedfofr dehbR R&EOARSSADA, TE?E ot R3S OIS and
are specificallyexcellent as an antagoni st agai nst the adenosine Az
recept or s,(BSpedisf PegrngesdgRivnéthet e @ﬁ@§ﬂﬁglﬁfﬁwﬁﬁﬂyﬁp Rf@”@géébtor. They
are useful as _an _agent for treating 107 8r reventi a di sease .t,0 which
t he adenodirdélikydsptar CHBBRBYFRETAFOMRIAD N%%@Pié?gcggﬁTwﬂn aromatic
rel at esandadj seaseagaj nst  whi ch an anta i st of the recept.or

48 e gL By

ef fi caci oGddehyee AFL) (A (iheaSOBROUFENIES b THERT éVE%ﬁ?%?%%a
ynr ome. CSoRrt ety off oo GBARATGo 14 PEABY o bonel e uttar her e
O P o SODSLI PR A AECMRAIANG, SPLELODRT ALY} Luhl 84810 ONSH Pt on
mpr ovi ng o0 40608 S| PRERSE AP abbes EOTERt | VAT BHE S Shebi TR et ny.
agent . ageitRor PEERTOY AFf nEP Bl uco e ALeVAFAIca. T RBUFreSRer et Jareh ©

o5t copor oSttt AR5 LYol PR TPard AOo € A Soaee agabt FE TSt i ng

Al zhei mer' s di sease, agent for treating an inflammtory bowel disease or

agent for treating Crohn's disease. Exgnples The follow ng Reference
Exanpl es, Exanpl es and Test



Exanples are illustrative, and the conpounds of the present invention are

under no circunstances restricted by the foll ow ng exanples. Those skilled
in the art can nodify not only the foll owi ng Exanpl es but al so the clains

according to the present description in various ways to exploit to the ful
of the present |08 i nvention, and such nodifications and variations are

al so included within the scope of the appended clains relating to the

present descrd pi 58prdRf@nERces BB thl Ehlylsuch as zinc (II) iodide
(E)-3-(3-fluorophenyl)-2-(4-pyridyl)-2-propenocate E F A solution of ethyl

9-pyridyl gges alf {Ppst0, G 1Qwkitly Mle) raRet3ohl Harobepzal dahwee  20.Thl,
0.167 nol) in a mxture of acetic anhydride (100 nL) and triet’hylam ne (20

m) was hgated,s0defar&ld Wededdithg BnNOHESst A £ B g AN NG 4 0 s6AQentt he
reaction m xture was concentrated.” The residue was diluted with ethyl

acetate apded, saldEaird agueedsasodiindy dheggneRIta sohuhé aRrtaand the
aqueous | ayer was extracted with ethyl acetate . The conbi ned organic

| ayers wekgiwasBadnWakhiatsahnr ated taqueeus18edivumahy dleogengarhanat
solution twi ce and brine, dried over anhydrous sodium sulfate and then

concentraaggso%m@pg;@gin@u@ waspybbBCheE $9stlfLagel ¢ol Uited to as far
chromat ogr aphy( el uent ; hexane, hexane: ethyl acetate=9:1) , to give the title

conmpound §25¢Be UreH20) 0@Si A nctdianandecel. | . THE NVR £ 400 oRCLZeB8 ppm
1.28 (3H, t, J = 7.2 Hz), 9.27 (2H, q, J=7 . 2 Hz ) , 6. 70-6. 75 ( 1H m

, 6. 80-6ya84et ddpeMding &n OBebst Ot {ddimaerials,l8olvent8 (ddh, Bhd 7 .
16 (2H, dd. J = 1. 6, 9. 4 Hz) . 7. 85 (1H s), '8.62 (2H, dd. 3 = 1.6,

4.4 Hz). 40%9n. RekeeenseeExamptencolbbyhds include hydrofluoricacid

(E)-3-(2-furyl)-2(4-pyridyl)-2-propenoate O
and hydrofluoricde of amine, morepreferably 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 -78°C to room temperature.
(Production Process C)

O 0O
me ; AHC_%@‘“\
—_—

Ric R'c NMe,
(C1) (C2)

In the above formulae, Ar'® and R'® 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 1l4-membered aromatic heterocyclic group
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Et0 O,NJ The title conpound was synthesized in a simlar manner to
Ref erence Exanple 1 using 2-fural dehyde. 1H NVR (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 . 4H ) . Reference Exanple 3:
() - 4- (3R Inay3-He9-dupd i ut&but 8n-(2iare h91@miNd ) Urderr opehi-ll-egen
at mosphere, a 3.°0M sol ution of nethyl magnesi um bromi de in diethyl ether
(3.7 M geldivh iRl ) (a8s sadded £f i & OV erod tRautesdier forlsotid i on of
lithiumbis(trimethylsilyl)amde in tetrahydrofuran (22 m, 22 nmol) at
- 50C (dryprd e qtigne rhahb) pré& obhovad, dit sdi I rith@ asmpbuwas (£2§ dahour .
Then, a sol'ution of ethyl (%3-3-(2-fury|)-2(4-pyr|dyI - 2-propenoate (2.4 g,
9.87 mmy JriddiRidARYdE 01 U@ g(N20-aime t MRS T aedeni d6 Opwhseny hecstat o over 5
mnutes . The reaction 110 m xture was stirred for 30 mnutes while
el evati ng, t ¢ QAMJANRAY aldi 18y 1 @i dhethd heoripagid O[C RSt edwdaat ad by -
addi ng hydrochloric acid. After diluting with a saturated aqueous anmoni um
chl ori de;soluHd dh pirldeeisxhUs£ BVaS Me%krgeé edrabl 8 & iy paeebatethThe
organic | ayer was washed with brine, dried over anhydrous nagnesium sul fate
and conceiddaiadwiTheutesifdelvwastsubjiesé edr | asptétargel €alegmlt can
chromat ography (el ution solvent; hexane: ethyl acetate=1:1 to 4:1), to give
the titl 69PPONEE ctONT2BuFIBWe cOipbYRA(4Q0 M2i 1CDERI)N t8 ppalvenB6 (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 = (sudh & 4 HPdintet38y(ddkmshide 7 detrdltydrdfdbaf lHdiDxar®,70 (2H,
dd, J = 1.8, 4.4 Hz). Reference Exanple 4:
(E) - 3- ( Ir-mharai whernd ) t ddrfle pyéiydne 2opropeneant f rihet NtissdN Seslitine ( 3 . 0
g, 130 mol ) was dissolved in ethanol ( 150 m.) ,

starting materials to a certain degree without inhibiting the

reaction. The reaction temperature is generally room
temperature to 120°C, preferably around 100°cC.

{Production Process D)

0] 3dm2d 1d
Ar1d NH R™R NYN Ar
__ + H N/”\NR2dR3d N\I
2 X 1d
R'd NMe, R
(D1) (D2) (D3)

In the above formulae, Ar'd and R' 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 l4-membered aromatic heterocyclic group
whichmaybe substituted; and R*®andR*¥ arethe sameasordifferent
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
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4-pyridyl acetonitrile hydrochloride (10 g, 65 mmol) was added thereto, and
then the mxture was stirred at roomtenperature. After 10 m nutes,

3-fl uorobenzal dehyde ( 8 g, 65 mmol ) was added thereto, followed by
stirring as it was for 30 mnutes. The resulting precipitates were
collected by filtration and washed with a small portion of water, to give
the title conmpound (8.2 g, 56% as a colorless solid. 111 1H NWVR (400

MHz, DVBQid6h BhaipMe 6ud@tit4f edlHa B c16abkyl. §8o(pthatlng th#Se (261, dd, J
=1. 6, 9. 9Hz) , 7. 77-7. 86 (2H, m , 8. 37 (1H s), 8.73 (2H, dd, J =

1.6, 4.4 dnht Ketssgreenpw@imtiemay b {dbdti e, b4yl gid@none O O
,NJ To a sol ution of 4-g=colinem(z.6 g, 49.4 &%D|) and et hyl §t6a

2- fur anca by alrirde’ t6 @idhd: 2aFeh) aitambewhabﬁdmggum@nsw&matwﬁ
dropwi se added lithiumbis(trinethylsilyl)amde (100 m, 100 mmol) over 1

hour at QCsurden sapeabeReRhebe -afopbitiegdaBtEascytakoyedupywhithrhag as it
was for 2 hours . Hexane ( 140 ml ) was added to the reaction m xture, and

the resuldd ggpgryshaka, Wt @ reakbkeetidfhycd Hbdh @bicanc Jheup esWihigngi gryst al s
wer e dissolved in ethyf acetate and a saturated aqueous ammoni um chl ori de

sol uti on to TGN €a HENera VEiss Washed il § hod Sab i Bt (el @OHHE04IS5 aFFDNI UM
chloride solution twice and brine, dried over anhydrous sodi um sul fate and

concent r at dhetiRXAEa WBfa 806 8@ thed ddye 1iesd ¥iig whNeh Be esubét DMguted.
precipitates were collected by filtration and washed with hexane, to give

the titl erreomapathn(®d.(D39, oF0thR Hise Seprl i weald om $ein Be pHoBIVR=G469 Mz,
DVBO-d6) 8 ppm~ 4.26 (2H, s), 6.77 (1H, dd, J = 2. 0, 3. 6 Hz) , 7. 31 (2H

dd, J = hllowihg 4 HR)anidin®Sdddiatithe J(32 0.6 SBedctizyit®B. 05 (1H, dd, J =
0.8, 2.0 Hz) ( 8.51 (2H, dd, J =1. 6, 4.4 Hz) . 112 Ref erence Exanpl e 6:
3- (Di et 34 edine)h it @t rialr y2 ) p 2ddepyl +alyé Jaed-ipraaiere IDanepCodiced~bp~ , NJ
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 usedvaries dependingon the startingmaterials,
solvent used, and soon. Preferable examplesof thebase include
an alkali metal carbonate such as potassium carbonate or sodium
carbonate, or analkali 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 soon. Preferable examples of the solvent include
N,N-dimethylformamide, N-methylpyrrolidone,
dimethylsulfoxide and ethanol, although not specifically
limitedtoas farasthereactionisnot inhibitedandthe starting

materials and bases are dissolved to a certain degree. The

reaction temperature is preferably room temperature to 120°C,
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N, N- Di met hyl f or mam de di net hyl acetal (5 m) was added to 1- ( 2-furyl )
-2- ( 4-pyridyl ) -1-ethanone ( 2. 0 g, 10 . 7 mol ) and the m xture was
stirred at 100C for 2 hours. After cooling as it was, the reaction m xture
was diluted with ethyl acetate and a saturated aqueous ammoni um chl ori de
sol ution. The aqueous |ayer was extracted with ethyl acetate (x6). The
conbi ned organic | ayers were dried over anhydrous sodi um sul fate and then

concent r gfgd, Jr@ @ ithetddde aompound (2 . 5 g, 97 %) as a reddish
brown oil. 1H NMR (400 Mz, DVMSO-d6) 8 ppm 2.80 (6H, br s) , 6. 53 (1H,

br) , 6.6®Hlcton Prddd2H) d, J = 4.0 Hz), 7.65 (1H br), 7.75 (1H s),
8.44 (2H, d, J = 4.0 Hz). Reference Exanple 7: (6-Chloro-3-pyridyl)nethanol
off CI N To a solution of ethyl 6-chloronicoti néaetge (25.8 g,,,0.139 nmol ) in
et hanol was agtled sodi um borohydri ¢ ( 10 . N 2¥8 Aol ) , followed
by stirrifg der jarRéat-ppgpher e of)@itzro en—gas at rom|tenperature. After
41 hours, the/reaction mxture Was CHRCBNt rat ed and fe resi due was
diluted witR a saturated 113 aqueous ammoni um chl ori sol ution and et hyl
acetate. The organic | ayer was washed with a saturated aqueous amoni um

chl oride s&FLtion, dri(gﬁ) over anh{r@@ous sodi um sul f atE%and concent r at ed.
The residue was subjected to silica gel columm chromatography (el ution

sol vent ; Thexr@aboexeheiu BAdy hr&CeR®tarARY a e theaithe3a@br d0f B ¥ént he
title conpound (11.7 g, 580) as a pale yellow solid. 1H NWVR (400 Mz,

DVSO- d6) fyxgupreach dthd2Hind eaklr deprfeddnts &n dhdoaltd.c thydrcedrbortiz) ,
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). RefierereeupXxaaphag8sik bt &tk \yarihdn aebhyl wAethanggubd onate O
OO-C NTo a solution of ( 6-chloro-3-pyridyl ) nmethanol ( 9 . 5 g, 31. 3
mol ) addstiatdndamime § I8 1.4 -thefber@d arémambk hetdrdtebl O¢ ot lgne (90

m ) was dropw se added net hanesul fonyl chloride (3.6 m, 46.5 mvl) over 45
m nut es ath -<3Gnd Phé Gultixdart vare BtamsRiferel BT atid tlogeangas,of @l £ fywsh by
stirring as it was. After 1 hour, the reaction mxture was el evated to room
t enper at frrem Eaehr eabkeiroandi &4 cit er eyae veasthec Wydrogrenaguenysasad Lk gyt ed
sodi um bi carbonat e sol uti on and a saturated agueous amoni um chl ori de
sol uti on,gmniretdagvieganhy drousisodeubeul datvres arfdl domegnbe sdwost ttoutgede t he
title conpound (6.19 g, 88% as a pale brown solid. 1H NWVR (400 MHz,
DVBO- d6) & pprkerd/13Qo(Big, heyving. 340o( 2H, s§x, 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 whichmaybe substituted, acycloalkenyl group
having three to eight carbon atoms which may be substituted,
a 5 to l4-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
l4-memberedaromaticheterocyclicgroupwhichmaybe substituted.
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 (El) produced by the above Production

ProcessAorBinthepresenceof thebase, followedbyaromatizing
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114 7. 61 (1H, dd, J 0. 6, 80 Hz) , 7. 97 (1H, dd, J = 2.9, 8.0 Hz) ,
8.53 (1H, dd, J = 0.6, 2.4 Hz). Reference Exanple 9:
2-(6-Chloro-3-pyridyl)-1-(2-furyl)-lethanone y CI N To a m xture of

2-fural dehyde (7.9 g, 82.2 mmol) and zinc (I1) iodide (110 ng, 0.345 mmol)
was dropw se added trinethylsilyl cyanide (11.0 ml, 82.5 nmmol) over 10

m nutes at OC under an atnosphere of nitrogen gas, followed by stirring as
It was. ﬁttr?rang’gx%@%t@'s’ TEQe%ﬁéar@ﬂirﬁ)é‘ dd Xt e s Eh)| wsed whihform
tetrahydrofuran (200 nl) and then cooled to -78C. A 1.0M sol ution of

li t hi umbigqtriigt Ayl st ylslham £4e niyarbehnaiidr o vy amyi8euHomi86a818] ) was

added dropw se thereto over 1 houfr and then a sol ution of

(6-chlor -gmpzyiré A Dethykerethanegul fanatr dl8sbddvadled 8B8PENdIRAg
tetrahydrofuran (50 m) was added dropwi se over 1. 5 hours thereto,

f ol | owed, xhététrarﬂﬂgq(ﬁclﬁgl:@rgé@Qy%ldwe%ltea@ésdtaeldrw%errp@f@_f@fgbly,
After12.5hours, a 1. sol ution of tetrabutyfannnnlunlfluorlde in

tetrahydf ofsddh (8% 8bec861HBL), Was: Addad Lhekst0as frold @wadthynstkrring as

it was . After further 30 mnutés, the reaction mxture was diluted with a

sat ur at eg,aqugoYs; AN I ORIsE] fRhULIEORNaRTKEY hyheBE ST 21 RoxTHE
resulting organic | ayer was washed with a saturated agqueous anmmoni um

chlori des s 855001 LW h i &Y QY@ uRBBNEKeUS o3t ttia Sl atBuabtide,
concentrated. The 115 resi due was subjected to silica gel columm

chr omat ogF apihve gl v Oy S ka1 ihaxanra, chexanateetlyh asepatesiOudh, 4:1,
3:1, and 2:1) and then suspended in hexane. Subsequently, the resulting

preci pi t@d BSoNeF € oeddBaineda Byohatd I atH:Qmp 1ds §F veidhattidd®inemesgnd (11.9
g, 540) as a pale brown solid. 1H NVR (400 MHz, DMSO-d6) 8 ppm 9.31 (2H,

s), 6. 78 dddhndsk cbrpclis 3udht acti®@ hdifgatlesd i B&ididzyuiRoids(1H, d,
3534t 7.77 (1A dd, J = 2.4, 8.4 H), 8.06 (1H, d, J = 1.8 Hz), 8.33

(1H d, Juch2s?, Bz Rafarert;es-iagpin® -1Q:4-benzoquinone, and sulfur.

2- (6-Chl oro-3-pyridyl)-3(di net hyl am no)-1-(2-furyl)-2-propen-1-one ~N
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 0°C to 120°C.

(Production Process F)

stepF-1 N&
di ~
R\ * Af-cHo —= Z A
R1f
(F1) (F2) (F3)
N NH RIRIN._N__ AT RIRZIN__N_ A
S N T N
R HoN NR2RSf Step F-2 Na R HN R
+ —_— or
NH, 0
(F3) (F4) (FS) (F6)
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y~ 1.~ 0 C N The title conmpound was synthesized in a simlar manner to
Ref erence Exanple 6 using 2-(6-chloro-3-pyridyl)-1-(2-furyl)-1-ethanone. 1H
NVR (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)

Ref erence Exanple 11

(B) - 3- (37F1us apRery b rR(8aBet Ae¥yadd B Fiahd khd- BRRReNe N Hillfgettbe F OW
To a suspension of sodiumhydride (8.8 g, 0.220 nol) in 1,2-dinethoxyet hane

(300 n)ryes addrdodhethyhqcyappnetpybpbasphanabechd®ié dyd@oddZoaml )
little by little at roomtenperature under an atnosphere of nitrogen gas.

Af ter St&{/éiﬂa GPEuB AT NG @Sx SobreupteRELAOKYRYA L stheiaii2th thags b@. 106
nol ) and tetrakis(triphenyl phosphine)palladium (0) (2.0 g, 1.73 nmol) were

successi yghyt addedqt herLts0¢ of 04 Lpavasle byd headntd ¢ 6. RE R 1Std krbng for 6
hours. The reaction m xture was cooled as it was and further ice-cool ed.

3- Fl uor opgnzakdeyuls b d8i futed Dahd®2Mahl RABSradded Micapybsaitriferene over 1

5 hours at 1 to 4C under an atnosphere of nitrogen gas, followed by

stirringriugntO8EnfOfner andeucs wepkesghadual hyd ebgyatd tign t an aamyl
tenperature. The reaction m xture wasdiluted wth a saturated aqueous

ammoni Uy eBLA &1 89dHd @6 g @iiydn aeehd! fhiaRdnd fefe hesaqueees,| ayer
was extracted with ethyl acetate. The conbi ned organic | ayers were washed

Wi th a sghusakefyaqyeeus RaFDRG UwE®©rdde it ertdmd Gevidly neg @eer
anhydrous sodium sulfate and then concentrated. The residue was suspended

i n met hapgbstandtelenahhel xesyl tdngus ahaeh nascwoldeatied dayban atahison and
washed with diethyl ether and hexane, to give the title conpound (7.80 g,

29% as @nhtehomnhesBesohbsl i dirt MVR 4 400 Nl kIVER@lff) havipry thre2 (8H, s),
7.00 (1H, d, J 117 =8 8Hz) , 7. 34-7. 90 (1H, m , 7. 57-7. 64 (1H,
m , 7. 89gRtEhdd atdms Bh@3h(by, bekub8tituted, addyclozlRebyl §rduldz), 8.53

(1H, d, J = 2.6 Hz).
having three to eight carbon atoms which may be substituted,
a 5 to l4-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
l4-membered aromaticheterocyclicgroupwhichmaybe substituted.
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 (F1l) 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 sodiummethoxide, sodiumethoxide or potassium

t-butoxide. Alternatively, alkali metal carbonates such as
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Ref erence Exanple 12:

2- Am no- 6( 3-f | uor ophenyl ) -5-(4-pyridyl) -3, 4-di hydro-9-pyri m di none HZN Y N
WHNOI N (Mthod 1) Sodium (3.2 g, 139 mmol) was dissol ved i n ethanol
(200 M) , and then 4-pyridylacetonitrile (10.0 g, 64.7 mol),

3-fl uorobenzal dehyde (7.3 m, 68.8 mml) and guani di ne hydrochl oride (7.0g,
73.3rmol) were successively added thereto, followed by heating under reflux
for 2 daystaddfuh nsotbbheravdt essavehieciiboesed phy wvadusbe. fitHd ate was
concentrated. The residue was subjected to silica gel columm chromatography
(el ution.sobvent i dicabhoransthanea dbehbaromet bane meithapebrr28a1hy 10: 1,

5: , togive a 5, 6-dihydro product (13. 6 g) of the title conpound as a

crude prpgdpcted Ul a £ 26-thdre 82t SoMRInAs H)ivasedddad HOst Bet phgduct ,
foll owed by heating at 185C for 2.5 hours. After cooling as it was, the

reacti onngi &t U5 Bs e $HEReRdadatBsneidanelscland thes ideselukl gegabbers were
filtered off and washed with 2N hydrochloride. Methanol in the filtrate was

concent rageds aNeb A e (L5116 VRS cvashed ,WnkhnehBY|, asetahgdtvEgeanyhe
aqueous | ayer was adjusted to pH 11 with 118 a 5N aqueous sodi um

hydr oxi dg; S0l &t bRsh¥eshesh YWt s othy| Naces ahet h E6raadi hen neutralized
w t h2N hydrochl oride. The resulting crystals were collected by filtration,

and washedn i |1 Yot 861 8aeh &t hylmaery ate1 réigeyeahfent kebesedupaynd (6.2 g,
39% as a colorless solid. Furthernore, in this nethod, the title conpound

was al sorpbtabned Me irsRlcttiiond i6Eardiel3oht uot ephemplerature of 0°C
2-(4-pyridyl)-2-propenenitrile and then subjecting it to a cyclization
reactioncyi {hogganidine in a simlar nmanner to Reference Exanple 4. (Method
2) Sodium( 3 . 4 g, 147 mmol ) was dissolved in ethanol ( 500 M ) , and

t hen et hytep E)-23- (B1i§ Isu@opherybroduéd-the bdylinhi dpneprnaatat i(E3 (g5) 121
nmmol ) and guani di ne hydrochloride (13.9 g, 146 mmol) were added thereto,

fol | onvedopyrbgating thdecompdhnad {PB) 18bheunsd AhtetepoPtingias thewas, the
sol vent was renoved. Tetrahydrofuran ( 500 mMl ) was added to the residue,

t he i nsofubhedihmé tdarsi weerierd i( P ¢riad thkf praventde ff the retse Wwis1ltonednt r at ed.
To a solution of the residue in tetrahydrofuran (1500 m)-nethanol (100 m)
was addedy aotamest ivEingarese ahh @xidan(t250The gudnl doweddry vegatiengEFdhder
reflux. After 2 hours, additional active nmanganese di oxide (100 g) was
added t hesetionay of buweal dnl thedttimgrurddd sefchur sf bydhechforit houd,and 15
m nutes. After cooling as it was, the manganese dioxide was filtered off

t hr ough ediroeramicwashdd silfhurécranydrofupantaadamedhanrefatablel | ect ed
filtrate was concentrated and acetonitrile was added to the residue. The
resul ti ngxprptepiehttds hese eotd dar sbebyeaabionfinglkude ¢d kadd gevelt he

title con?ound (15 g, 44% as a yell ow powder. , .
alkoxides such as sodiummethoxide, sodiumethoxide 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
limitedtoas farasthereactionisnot inhibitedandthe starting
materials and intermediates are dissolved to a certain degree.

The solvents may include ethanol, methanol, tetrahydrofuran,
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1H NWR (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 me (ESI) 283 (MH) . Reference Exanple 13:

2- Am no-6-(2-furyl)-5(4-pirydyl)-3, 4-di hydro-4-pyrimdinone HZN ~N ~ O N O
Il N The title conpound was synthesized in a simlar manner to Method 1 of
Ref erence Exanple 12 using 2-fural dehyde. 1H NVR (400 VHz, DVMSO-d6) 8 ppm

6. 48 (]cﬁ'iclﬁjljor&met};an@; &l@ré‘!ﬁ-&rm Qﬂﬁﬁl—&ﬂfhétﬁglférmm%@e 3.6 HZ), 6.91
(2H br 85 7 21 (2H 1H, dd, J = 0. 8, 1.

6 Hz) , é@h}ﬂfﬁyr@lmﬂorre dﬁnef‘hyl@uﬂ‘?—&x1dé/5 e &Eﬁl;aa géﬁvéﬁﬁfﬁ) _
Reference Exanpl 4. O et hyl ami no) - 1- (2-f uryI) 2propen-1-one O ~N\

O/ A mﬁ@ié‘f?o:_@f W%J&r&p e dkahu & 327 gPldo anth e c
N, N- di met hyl f or meni de di net hyl acetal (40 m’) was stirred at 100 C for 9

hours . Af{ernLopldNg, a5, idr M- 1t "R vl @ReNhXEHI 81 WBSIEPNGERL (ated. To
the residue were added di et hyl ether and hexane. The resulting solid was

col | ect e@FJPy ifd E)%%HQE and: yashed tWdhhmhexane, ff&n%\@g%qnwﬁlgeoﬁonpound
(36.5 970) as a brown solid. 1H NWR (40 O d6) "~ ppm 2.88

(235 br t_sﬂe x%aléh(o?ﬂ" fl%'ll%)ﬂed5b§5t}€é-l'ércgnatjlz—%tll20rﬁw‘"&)h t§e6gxgéglntdd 36:

Hz) 7 t]'?@ X%Hml@q’nejdergv&rgeow'ﬁz&an Rf Sf@@ﬁ@emrmlcﬁltlﬁsolatlng
4-(2-Furyl)-2-pyrimdinylam ne HzN

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 foralongperiodof twotosevendaysundermoistureconditions,
followed by an oxidative reaction, to give the pyrimidinone
derivative (F6).

(Production Process G)

Na
RWY—x! —— ZAr'?
R'9
(G1) (G2)

In the above formulae, Ar!? and R!Y 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 l4-membered aromatic heterocyclic group
which may be substituted; and X° 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
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A suspension of 3-(dinethylam no)-1-(2-furyl)-2 propen-1-one (5.0 g, 30.3
nmol ), guani di ne hydrochloride (5.8 g, 60.7 mmpl ) and pot assi um car bonat e
(8.4 g, 60.9 mol) in N, Ndinmethylformam de (50 m) was stirred at |00C for
21 hours. After cooling as it was, the reaction mxture was diluted with
ice water (250 m). The resulting solid was collected by filtration and
washed with water, to give the title conpound (9.19 g, 86% as a pale brown

solid. 1H %‘W&ét%ﬁé‘%@hmﬁh él@@'ﬁerto J:@ac(t %zl':ﬂythblﬁhé %omp@un§8 ( 1H

dd J = 88 (1H, d, , 1.17 H, 0.8, 3.2
: e (ESI
162 (M—|+$;i Perengieﬁigﬁ% Oe@a%:é%e) %?%ﬁ%giiﬂgalﬁpﬁ)ta%g})y% ﬁg%%\%ﬁ ne( H2N)
N ~ O I T I 4
0 o B T R et by or T der 40 1) - SeaPdg g2yt ounam ne (
Nbr Ormsyé?ﬁ &ﬁfi@d (51%5@0@ £ GRnPl ATBF )p A6 -2 £@I PM\QQc@YaS&bI'hbbﬂﬂdaS it
was. After ours e reaction mxture was diluted with an aqueous

sat urat e(:b%edl l'tfﬂe%a?@é hopats ts}@ Héé@tf‘l&?_‘ifgpme)fer-Elﬂﬁy@d@iﬁr@hy\@§ldée cool ed,

and then't crystals were collected by filtration and washed with water,

t lid. 1H NWR
4809k¥§ é%g%?ﬁééﬁéfﬂﬁgﬁyﬂgcégaﬂ =%, u§@§@1§Sp§éﬁ@i£bpgomﬂ65ﬁtl) , 6.96 (gH

br S)s 7té@1f*e(ﬂ-f§ gfl:g(ﬂewfbﬁosﬁhﬁqé?ﬁalfa@fwﬁ1HD Clc'res-lpech@elQL 6 Hz), 8.41

(1 erence 17:" 2- (Benzyl oxy) ronnpyrldlne Bra p To a

SO'Ut'onPngQFQEYy,a%ﬁ@hPéa&éﬂoﬁgsoﬂvéﬂésnPﬁ&lﬁ@e“&tﬁbQé”@uBM'é@rnan1de
(250 M) was added 70% oily sodi um hydride (4.2 g, 0.123 nol) at O0C,

fol | owedyDye bkt 9ans, | didvesyf OtHer &rhodl SahydhePurdn. 5-WHdronopyri di ne
(25 g, 0. 106mo1 ) was added t%ereto, foll owed by stirring at 70C for 2
hours. AfégEr£OR! 180cabriédnest &beareaspépani«toreofastdi ipoed.with a
sat ur at ed aqueous ammoni um chl oride solution and extracted with ethyl
acetate (pAb@uéesshtbPhgcOsgan) c | ayer was washed with a saturated aqueous
ammoni um chl ori de solution tw ce, dried over anhydrous magnesi um sul fate
and concentrated, to give a crude productygfh the title conmpound (29.5 g) as

a pale yell ow I|qU|d Step H-1
R 1h_ —_— RmL%]
cooxn T ATTCHO Ath
(H1) H2) (H3)
h 3hRr2h 1h
COOX NH Step H-2 RIR NW//NI Ar
R1h§ + H2N NRZhR3h —_— HN R1h
Ar1 h
o)
(H3) (H4) (H3)

In the above formulae, Ar'" and R!" 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 l4-membered aromatic heterocyclic group
which may be substituted; R 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,
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122 1H NWR (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 Exanple 18:

2- (Benzyl oxy)-5(1, 1, 1-tri butyl stanyl ) pyridine wSn® To a suspension of the
above crude product (29.5 g) of 2-(benzyl oxy)-5-bronopyridine in diethyl
ether (300 mM) was dropwi se added a 2.66 Msolution of n-butyl lithiumin

h i Al - i
g? oS _Shéfgng%%%‘%’?%gg‘ffﬁﬁé.9%‘5%%%85”@‘%%??@??% g oS P AlRe e
fﬂéf’ﬁﬁ on SPEPELBESR: | MCRHEYREL 5T P g, "Ry R SR an ( 50
s st BALEE REIPULGunrE SO AT I R A e A Vs

chi'or de SOPbEFon"ar ety Leh RS HRE e e P A P P e

wih a sahyiahed paugous |Gl QIR Sl gt W Qupdilied auer

anhydr ous so m sul fate and concentrated. The residue was subj ected to

silica ge _%ann% @@r@ﬁ%ax(&amcome%@mmggg@sp REXARe magt Y|

acet at e=2 to give the ti conpound (47.0 g, a 123

| orl i Fnd s i ,
LR R s B G e S i R N T o Rl

o , i £ ay''be $Su r 3, -7.
(iH 7 BooRel-ilepifpribn Achleluficbiinybe fubelchtelte 5 E00-7. 78

s synt hoel Sl TR A SEATTar manner rh e rou kel A8 Betle comound
substituted; and X" 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
E.

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 carboxylicanhydrideispreferably
acetic anhydride. The reaction is carried out at room
temperature to 120°C.

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
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Ref erence Exanple 5 using 2-fluoro-4-nethyl pyridine. 1H NVR (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 Exanple 20:
2-(2-Brono-4-pyridyl)-1-(2-furyl)-1ethanone B The title conpound was
synthesized in a simlar manner to Reference Exanple 5 using

2- brono VHizn
2-br (1&’% gg&ml(gpyatgbn%tmﬂ\wlééﬁe P, e @gg@(lﬁghe?fqp%ua:&iﬁelesﬂzg ;) )

, 7. 60 : 7an6 Hz) ,
8.05 (1I§01:¥)d Q%;e_d](r)rra floiﬁm Ig—ihs,glgzgit}()laHn 58@?’3963 35] lTy&z)rcl)—%llgrRéféere%ce

Exanpl e rﬁ,&&@réﬂdlacﬁdpyﬂmﬂf@rﬂ@f‘d H2N Neae < Qdbe. title conmpound
was synt S|ze ina simlar manner to Exanple 12 using 2-acetyl furan

I nst ead Wfe ds A FdE¥hh %e%ﬂowié Qxls)e-tﬂe Bk @%@@nﬁa ¢ i MR {14901 Mz ua OVBO- d6)
8 ppm 6. 89 (2H_dd. 3 = o) 6 (2H, br s), 7.21 (1H s),

7.21 (2%11@11 r?xeta@ﬁko%l@é‘éz%ucﬂa%%&?ﬂlmﬁlgthéx:cd@ %odlllﬁnéiﬂloxBééerenCe
Exampl e 22: 5-Bronp-4,6-di (2-furyl)-2pyrimdi nam ne H2ZN N

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;
guinones 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 0°C to
120°C.

(Production Process 1I)

R3‘R2iN\‘/N Ar“ R3iR2iN\(/N Ar1i RSiRZiN\r/N Ar1i

~

HN | . Step I-1 N\| R Step I-2 NﬁIR“
R —— » ,

o X R4

a) (12) (I3)
In the above formulae, Ar!t and R 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
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N~ Br ~ OThe title conpound was synthesized in a simlar manner to

Ref erence Exanple 16 using 4,6-di (2-furyl)-2-pyrimdinamne. 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).

Ref er enceExanpl e23 (al ternative synthetic nethod of Reference 125 Exanpl e
9): 2-(6-Chloro-3-pyridyl)-1-(2-furyl)-1-ethanone m- ~ o Cl N The title
conpound ¥@ss©Pt@t et 1 8 6bNid-afendred dronRefiel eree oomlie 9ruspng
2-chl oro-5-(chl oronet hyl ) pyri dine instead of (6-chloro-3-pyridyl)nethyl

net hanesulf oahRy Fefanance JoePRE 244 R* are the same as or different
2-(6-Chloro-3-pyridyl)-1-(2-thienyl)-1-ethanone CI N The title conpound was

obt ai ned fpoR SR |AhdRRRGN eb@h%ﬁf@@éﬁtﬁ@fﬂy&r&;wié@m, an alkyl
2- t hi opheneal dehyde. 1H NWMR (900 , DVMBO-d6) 8 ppm 4.46 (2H, s), 7.31

(1H, dd, r&u#-kfbvﬂﬂd@ die) to s BY aMdordatdms BSh2chizay be’/8ubdilitddeqd) = 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,aﬂ,aﬂkéh§l4gf3ﬂp 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 whichmaybe substituted, a cycloalkenyl group
having three to eight carbon atoms which may be substituted,
a 5 to l4-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
l4-membered aromatic heterocyclic group which may be
substituted; R* represents an oxygen atom which may be
substituted; and X* 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 (I1l) 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 asolventorinasuspensionwithasolvent suchasacetonitrile,
dioxane or tetrahydrofuranbyallowing a halogenating agent such

as phosphorous oxychloride or, phosphorous oxybromide at a

temperature of 70°C to 120°C. The reaction can be accelerated
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Ref erence Exanpl e 25:

2- (6-Chl oro-3-pyridyl)-3(di net hyl am no)-1-(2-thienyl)-2-propen-1-one ~N ii
Cl NJ The title conpound was obtained in a simlar nmanner to Reference
Exanpl e 6 using 2-(6-chloro-3-pyridyl)-1-(2-thienyl)-1-ethanone. 126 1H
NMR (400 MHz, DVMBO-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 = 2b§ tﬁ%(héﬂitlgnﬁﬂfQﬂHer&h@f@'E%ﬁﬁﬁisd$h ab al%thy§a91w§he
(1H, d, J = 2.4 Hz). Reference Exanple 26:

2- (6- Ch|0891§OQY6 ?Yéih%iﬂﬁ?ﬂ&'o%eﬁbﬁﬁQBﬁyi%mNnEheathhh%e%%%ﬁ?UBQ1W%5
obtained in a sim manner to Reference Exanple 9 using benzal dehyde. 1H

NMR (900 My 513@9Q§)t§t9§@th91§qﬁn&8thm8bh1$r§9e(1Hr d J- 8. 0H) , 7
55-7 . 61 (2H, m 1H, dd, J = 2.4, 8.0

Hz), 8. 04N8NO§llﬁgthyﬁ®r§a§gdélH d J = 2 9 Hz) Ref erence Exanple 27:
2- (6-chl oro-3-pyridyl)-3(di met hyl am no) - 1- phenyl - 2- propen-1-one N i C N

The titl eS@@]ﬁHQQndIW@sSs@%%‘s@pk@déeé'am 121« bRPPEF i 1h O Ret akenca cExanpl e
usi ng 2-(6-chloro-3-pyridyl)-1-phenyl-1-ethanone.” 1H NVR (900 Mz, DNBC)dG)

8 ppm 2. (B3( 66k bheSprederd {AtknBlon7£36m7cAs @GHalGEen5ng1ﬁlﬁan@d J =

2.2, 8.0 Hz), 814 (1H, d, J = 2.2 Hz) . Reference Exanple

2- (6- Chl o8€r BvRYivEYlD>)lobtained 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 alkalimetal 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
limitedtoas farasthereactionisnot inhibited. Alternatively
alkalimetal alkoxides such as sodiummethoxide, sodiumethoxide
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 such as methanol or ethanol; ethers

such as tetrahydrofuran or 1,4-dioxane; and mixed solvents
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127 (3-fluorophenyl)-1-ethanone y w Cl NJ O The title conmpound was
obtained in a simlar nmanner to Reference Exanple 9 using benzal dehyde. 1H
NVR (400 MHz, DMSO-d6) b ppm 4.55 (2H s), 7.51 (1H d, J - 8.2 Hz),
7.52-7.59 (1H, m, 7.61-7.68 (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
Exanpl e 29:

2- (6- Chl re3d3yri dyk) rdfdt mBhhybapkratute( 3f ierepReny! kodnPr open- 1-one N
w Cl N The title conpound was obtained in a simlar manner to Reference
Exanpl e € i@ t2rdb1e19i00-3- pyri dyl ) - 1- (3-fl uorophenyl ) - 1- et hanone. 1H
NVR (400 MHz, DMSO-d6) b ppm 2.74 (6H, br s) , 7.17-7.29 (3H m , 7.31

(1H, S) ,(Phc3ohidh tedded® 3) 7. 61 (1H dd, J = 2.2, 8.0 H) , 8. 15 (1H,
2.2 Hz) .

d, J = Exampl e 1:
4- Chl or0- 6-(3-fl uorophenyl)-5-(4-pyridyl)-2pyrimdinylam ne 128
{58 phenyl) -3- (4-pyridyl) - 2py y
1 Step J-1
R y > RI™SX
Ar Arti
a1 (12)
4j 3ip2j 1j
Os_R NH Step J-2 R¥IR NYN | Ar
+ sy ————
RIS HoN~ “NRZR3 Ne g
Arli RY
32 (I3) (J4)

In the above formulae, Ar'! and R 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 l4-membered aromatic heterocyclic group
which may be substituted; R* 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 whichmay be substituted, acycloalkenyl group
having three to eight carbon atoms which may be substituted,
a 5 to l4-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
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HZN\/N\ TN's C | N A suspension of

2-am no- 6- (3-fl uorophenyl)-5(4-pyridyl)-3, 4-di hydro-4-pyrimdinone (1.0 g,
3.54 mmol) in phosphorus oxychloride (15m) was stirred at 100C for

30m nutes under an atnosphere of nitrogen gas . After cooling as it was,
the reaction m xture was concentrated and the residue was di ssolved in
ethyl acetate and 2N sodi um hydr oxi de. The organic | ayer was washed with an

aqueous patHEabede§odi b Pi 6anbeBabeysok Bt hRBupWEE candialr bae, dried over
anhydrous sodi um sul fate and concentrated. To the residue was added di et hyl

ether, apdothechiesylthng Rfecidpricles swele L0lyed meldﬁ m@dy Qe and
mashed wth diethyl ether, to give the title conpound ( 513 ng, 48% as a

colorles N ydB¥ 8 Jen®0mkrerd3 dnld , 7.
colorl cofuftinc e, U AR PISICEL BralefoOrie i it T

1.6, 4. pé ﬁ?%duc§d5gy(3kbdggtlén Poclssdgd Hz) ; M5 nle (ESl) 301 (MH) .
Exanpl e 2: Chloro-6-(2-furyl)-5-(4-pyridyl)-2pyrimdinylamne HZN ~N ~ O

N~V G sPghe 1 he scopppund rwasrsyntbesna ed u"#ld5| pb) asy BERNRGA e 129
Exanpl e T—Ugrng‘Z-anFno 19(2 furgl) 5- (4- pyr|g$?3 3,4 dlhydro 4- py?fnldlnon

e. 1H NVRd ME r 6b BeRBAWwHRENclHomBoudd=(316 d¥airfedt8n(1H, dd,
J=2 0 3 b H) .7 34(2H dd, J=1. 6, 4. 4H) , 7. 35 (2H br s).

7.67 (1Hstdd, H11=08@. BhelPQolittt 18n60ro2dssdd, déseryibedd abokiz).; Mpent e
(ESI) 273 ( ). Exanple 3:

9- (3- Fl upegpheny! ) s Garratikexyu®d- {1#-aP¥bl deh) -2pyeh odishyban mei HINYNe~ | F

INS Ove ~N After sodium (20 ng, 0. 870 mmol ) was di ssol ved i n net hanol
reaction and dissolves the startingmaterials and intermediates
to a certain degree. The solvents may include ethers such as
tetrahydrofuran, diethyl ether or dimethoxyethane. The
reaction temperature is -78°C 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-1,4-benzoquinone; and sulfur. The
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(3 M), 4-chloro-6-(3-fluorophenyl)-5-(4-pyridyl)-2pyrimdinylamne (50 nyg,
0.166 mmol ) was added thereto and the m xture was stirred under an

at nosphere of nitrogen gas at 60 to 65C for 30 mnutes. After cooling as it
was, the reaction mxture was diluted with ethyl acetate. Then, the m xture
was washed wi th an aqueous anmoni um chl oride solution thrice and brine,
dried over anhydrous sodiumsulfate and concentrated. To the residue was

added di etbytt ebhers candithieohesit bi 581 peLeit it eocwehst GalH getednby f
filtration and washed with diethyl ether, to give the title conpound (16

ng, 32% ﬁéaé‘tf@ﬂuoéxllgsﬁh;si@h'leéﬂl% éﬂeos%@tlws@a@éhglepahd?: 83 (3H
s), 6.90-7.16 (7H, 13 n, 2-7.29 (1H, m, 8740 d, Hz) ;

M5 e (Eﬁ%ﬂeg§gd£§%ﬁé toEga@@&fhfh degree. Examples of the solvents
4- Et hoxy- 6- (3-f 1 uor ophenyl ) - 5- (4- pyrldyl) 2 pyri m di nyl am ne H2ZN ~N v ~F N~

OCEt ~N Thentitde campaymd mas Syt h%%'t%%%g‘d&o%u&'a’ﬁ | é&cH@BB%fnett‘Haﬁ)éa”D' e 3
usi ng ethanol . 1H NVR (400 MHz, DVBO- ppm 1.23 (3H, Hz) (

4.33 (2H, -1 0d0Fofm? Ntm dlﬁet9§lfgkhaﬁﬂd§) N- ﬁetﬁ§1ﬁyr%@lﬁé@ne”)
7.22-7.29 (1H, m 9 (2 (ESi') 311 (M)

Exanpl e 5d114e£13yf£1&'9f@9£‘§8}" An@ rpm@@xyoﬁvéﬁlt@ytm@yéaf 2pyhiem - dizByl gl ne
H2N~N~~F Ns

is performed in the temperature of 0°C to 120°C.

(Production Process K)

K1) (K2)

In the above formulae, Ar'*¥ represents an aromatic hydrocarbon
cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to l4-membered aromatic heterocyclic group
which may be substituted; R?* 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 whichmaybe substituted, acycloalkenyl group
having three to eight carbon atoms which may be substituted,
a 5 to l4-membered non-aromatic heterocyclic group which may

be substituted, an aromatic hydrocarbon cyclic group having six
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The title conpound was synthesized in a simlar manner to Exanple 3 using
1-propanol. 1H NVR (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); M5 nle (ESI) 325 (MH)
131 Exanpl e6:

4- (3- Fl uoy 9phenytdef- ESPBERPEXYMS- (¥t BN ndy! be2Bypk ol dlioykaging B2No~N N~ |
O ~N The title conmpound was synthesized in"a simlar nmanner to Exanple 3

sing 2- J 6.0
EE; g 32Fi1ﬂﬁ&ﬁ%e%§ﬁ“ﬁ@%ﬁé@@c“ﬁ@tegﬁ@§hﬂ§k §r@§§1wﬁlaﬁ ﬁﬁ?gEF g5 a7

. 1 e
s B hoxyk%@%t%%?é S (4TI GO ) 3- port o g e ~FON R GG T NThe

title Conmu\é ¥as M@@olsrixacéﬂsaﬂ éﬁom%ﬂﬁbhtn@(@gghgsalﬁﬁlt@ﬁ
4-chl oro-6 ?uryF) 5- ( -pyridyl)-2-pyrimdinylam ne and et hanol.1H NWVR

(900 Mz, &g} 8gzpcpugfb H—a\lfncﬁ 31!'\110 ttzO ki @ar%dﬂz)aboﬁlnsz&(}ﬁldh ﬁba be 6.8
Hz), 6.36 (1H d 6.45(1H dd, J = 1. 3. ) , 6. 81

(2H, br S%UbsElt&@G&Zandal Aditd hafv g (dd ﬂHLsr% taQb%n L£Bmbiz) |

854 (2H dJ = WEnT (gES|) 283 (M) . . Exanple 8:

4-(2- FurY&ﬂléhQ&QPEéYS§b§ﬂi@MEéQYE%TarB%bEHbdhﬁaféﬁbBBoﬂQ%mﬂJx:group
having six to fourteen carbon atoms which may be substituted,
a 5 to l4-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;theringAkrepresentsapyridylgroup,apyrimidinyl
group, a pyrazinyl group or a pyridazinyl group; the ring ATk
represents a dihydrooxopyridinyl group, a
dihydrooxopyrimidinyl group, a dihydrooxopyrazinyl group or a
dihydrooxopyridazinyl group; and X¥ 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 heterocaryl)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
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H2ZN ~N ~ O N~ ~O ~N The title conpound was synthesized in a simlar manner
to Exanple 3 using 4-chloro-6-(2-furyl)-5-(4-pyridyl)-2-pyrimdinylam ne
and 1-propanol. 1H NWR (400 MHz, DMBO-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 =16, 4.4 Hz), 7.57 (1H, dd, J 0.8, 1.6 Hz), 8.54 (2H, dd, J =

4 (2 é %&E%ﬁ§lw%fﬂa §é¥%%R@Q%:( (ghgd%%gﬂﬂﬁﬁéh a solvent such as

e e i
)_ X Ii;fz’\%#%% (a‘{g? GO TR0G 5 T @l used dn TR Egacst 6
8: é} %Efé9é§g%5ﬁZ18dﬁé§cﬁ gggrro‘\]:h'lo}lg aé‘ldL 'ﬂz.c)omlz §<§1&1|d,r tjl‘iie J =

(ESI) 297
M) . Bxanp!l e i@ 45 AL byl PXVda s by hh- éné%wyéﬂéﬂéflo)f 3pyaswéﬂt nyl am ne

or by dilution with a solvent such as dichloromethane,

dichloroethane or tetrahydrofuran at a temperature of room

temperature to 150°C.

(Production Process L)

(L1) (L2)

In the above formulae, Ar”‘represents an aromatic hydrocarbon
cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to l4-membered aromatic heterocyclic group
which may be substituted; R** 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 whichmaybe substituted, acycloalkenyl group
having three to eight carbon atoms which may be substituted,

a 5 to 14-membered non-aromatic heterocyclic group which may

75



H2NYN | Nw N The title conmpound was synthesized in a simlar manner to
Exanpl e 3 using 4-chloro-6-(2-furyl)-5-(4-pyridyl)-2-pyrimdinylamne and
allyl alcohol. 1H NWVR (400 MHz, DVSO d6) 8 ppm 4.77 (2H, dt, J =1. 6, 5.2
Hz) , 5.12 (1H, dgq, J = 1.6, 10.9 Hz), 5.14 (1H, dg, J = 1.6, 17.2 Hz),
5.93 (1H, ddt, J =52, 10.4, 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), 7.574 Js'ﬁbsqq’tu;[:e‘d 0a§’arjon@tH7c)hyd§oé§rf>gH cﬂfj.lzlcjgro&p Fﬁavﬂ’)g 4ikz) ; M5
me (FAB) 295 (M :

4-(2- Fury&a J-_%mm_aégaﬁ éa%oﬂygt&xé)w@wa'mg p¥! aghoe: pydeachloki ge  fzN ~N ~

O N HC N The title conmpound was synthesized in a simlar manner to

Met hod 2 Pj ﬁ@ﬁ@é?@&eaggﬁﬁPié ROt 486B0clic group which may be
(B)-4-(2-TUryT) o3 (4-myrrayl) - 3 but ant - one " TP NVR (4002 H£° DVBO- d6) S

ppm g Ogs&g’ﬁl@ﬂte@ &@l(ﬂé'fargfgent@% har%ir’og%n Qtoﬁ §d’§@no opf 64H d, J

, 7. 63 (1H dd, 7. (2H, dd, J =1
2 5.2 I'gikyl rou‘%ié?ﬂ éﬂbtésixké%béhgtbﬁ%whEEﬂW@ﬁ%é%ubstltuted
4 6-Di (2-furyl pyrldy )-2pyri mdinylam ne H2N N O Ate

d'550|V'nQnSQﬁkéW@i5@pb@§ ha3t iy "BV e d @J%UQ%@&QHﬁatoms 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 l4-membered aromatic heterocyclic group which may be
substituted, a nitrogen atomwhich may be substituted, an oxygen
atom which may be substituted or a sulfur atom which may be
substituted; R represents an alkyl group having one to six
carbon atqms which may be substituted; the ring A' represents
a pyridyl group, a pyrimidinyl group, a pyrazinyl group or a
pyridazinyl group; and the ring Al represents a
dihydrooxopyridinyl group, a dihydrooxopyrimidinyl group, a
dihydrooxopyrazinyl group or a dihydroxocopyridazinyl group.
This step is to produce the 5-(a-0ox0o nitrogen-containing
heterocyclyl)pyrimidine (L2) of the present invention by
hydrolyzing the alkyl group of 5- (a—alkoxy nitrogen—-containing
hetercaryl)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 amixed solvent of water
with acetic acidor the like at a temperature of room temperature

to 120°C.
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ethanol (200 m ), 1-(2-furyl)-2-(4-pyridyl)-1-ethanone (2.00 g, 10.7 nmol)
and 2-fural dehyde (0.97 m, 11.7 mml) were successively added thereto and
the m xture was stirred at roomtenperature. After 1.5 hours, guanidine
hydrochloride (7.0 g, 73. 3 mml) was added thereto, followed by heating
under reflux for 14 hours. After cooling as it was, the reaction mxture
wasconcent r at edandt her esi due wassuspendedi nt et rahydr of uran. Then, the

i nsol ubl & ned of f and washed with tetrahydrofuran and

t he sol ven%%(%l%%ea,}f I%t%daétstfv\[\/ﬁ;)s evaporated. To the residue were added
tetrahydrofuran (80 m) and active nmanganege ( di oxi de (30 0 g), followed by
heating ypdgemy ef hux for 2 hours. After cBITRTGasNiL Ands, the manganese
of f through Celite and washed with tetrahydrofuran

re ,copgentr ated,sand them | was addedt ot he
g APrjeci pi tat eswere col | ected iftjation and washed
e title conpound 135 (1R g\n/410/() as a pale
MHz, DWVBO-d6) 8 ppm 6.06 (2H odd, J = 0. 8, 3. 4
6. 44 (2H, dd, J—1834Hz),6.96( br s) , 7. 33 (2H, dd,

di oxi de was f|| €r e
The conbi ned filINg

resi due. The resul i
wi th met hanol , toRghv
brown solid. 1H NMR (4
Hz)

J=1.6 4 4 HMD 7. 65 (2H M) 1 = 0. 8, 1. ) , 8. 66 (2H dd, J =
1.6, 4.4 Hz) . Exanple 13:

4- (2- Fur v ) <8y, QBB% 1‘_50% Pé(é' Gy 2p- Béwéé@ﬁwﬂraakeﬁaldau M&&&ca%&ﬂhe
title corrpoun was synthesized 1n a simlar manner to Exanple 12 using
benzal de PR ron 2 dmHwhd@n day Be 8, 3.
6 Fe) e (%E% (¥l wix%qsg@tg? 5. 00 (2H br o) ,h7ay14e(2H
dd, lsukﬁe,tﬂtutéldWr )a to -1 A nehbe 2dd GrPatlc heferobfclittyrédp J = 0
. 8, 1. 6 Hz), 8.43 (2H, dd J=1.6, 4.4 H). Exanple 14

5- (6- Chl of1orch Rk 5 |9 tG 2! Xe2pya iRt direyt earisaeeHEN N &1 Keeteht N C
A suspensi on of

2- (6- chl of a5m3-dueH StiNer3bdinel Byl 28h PeFedt § 2 Mg dgedr prREENaR- 8DR(Y. 499, 27
. 1mmo1l), guani di ne hydrochloride (7.7 g, 81.0 mml) and potassium

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 whichmaybe substituted, a cycloalkenyl group
having three to eight carbon atoms which may be substituted,
a 5 to l4-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
l4-membered aromatic heterocyclic group which may be
substituted; R'™ represents a hydrogen atom, a cyano group, an
alkyl grouphavingone tosixcarbonatomswhichmaybe 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
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136 carbonate ( 22 . 9 g, 162 mol ) in N, N-dinethyl formam de ( |05 m

) was stirred at 70C for 21 hours. After cooling as it was, the reaction

m xture wasdiluted with water. The resulting crystals were coll ected by
filtration and washed with water, to give the title conpound (5.48 g, 74%
as a pale yellow solid. 1H NWR (400 MHz, DVBO-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 = vFh jjétkkko rfeef9chibbon dgh ords T h mhy @ekgﬁbst2t3€eﬁ;H, dd, J
=2 8 S84 "822°(IA "s) . 8.3 (1H, dd, J =70. 6, 2. 8 Hz) . Exanple
15 5-[ 25 A 09~ fa (1 -Dr oYLt P dh oyl }sdy 26 BYGE Gug- P L EHI REPeLERN N H
Af ter sé%f%h?§4g% ﬁ%&ﬁﬁ%é% nﬁg%é was diss%l%ed in&4-%§thoxybenzgl al cohol (

15 m ) - er, f i .
5-(6-ch|%§%$§%%??‘gw @ﬁt’?‘%f?’?ﬁ?%“ ?‘%%?}?}%'Egﬁﬂflgggngﬁét?tfdf 80°5 %6, 60 ol

) vas addesh Ll ek n2pdod ik K UhEcHasy 541 Eh ety BSatbn i cAlhgy BeS hours,
the reaction mxXxture s cooled as it was and then diluted with”an aqueous
sat ur at ed ,gorpp Uy chkor i.de r3Qlulison nand kgt hylrcagetalienh Mg Lesul ting
organi c Tayer was washed with an aqueous Saturated anmoni um chl ori de

sol uti ong, gt 4 £d, QYE! %Wyﬂfmlsg)ﬁﬂ il drateand coneentiatedor an

Trifluoroacetic acid (40 m) was added to the residue, followed by stirring

at 65C. ﬁﬁ?ﬁyﬂ-%rgﬁw\nﬁqiéMa B& subdeRalid o, Bhytweer atoghedsastkt was
and diluted with dichloronethane, water and 5N hydrochl oride. The resulting
agqueous } ayiefyWaso asied W h gy, acein)@r st imkisd By T @S with 5N
sodi um hydroxXi de. The resulting crystals were collected by filtration and
Wﬁshed_Wﬁihy&@58£@p§9agiﬂﬁlC@yeﬁp06y8&ab§h9&rbb§opykh@a@Qﬂp@uPdouEhe
resulting crude crystals were suspended in ethyl acetate, collected by

filtration;ardepashed pMdducat fivd camgbane, (M) gfteehecddit encenpound ( 820
ng, 990) as a colorless solid. 1H NWR (400 MHz, DVsO- d6) 8 ppm 6.33 (1H,

d, J = %¢ Hrodéei®® d Bdbsdd.tubrit to8thd. nbtiEden Hro®Dr tHe ddng) = 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)" o7 571k bRo rddrohen-Gdhtdifitdzhet 8rd@y €Iyl ) syrimBd e (UESL) 255
(MH) . Exanpl e 16:

5-[ 2- Ami nRe4ré2ctuonl Y s5cpyriatidonyl thtoeyhythé, Pedchydnow2tpyri di none H2N
~N~ ONI~~ ~N-O

halogenatedalkyl compoundor thelikeinasolvent inthepresence
of abase. The bases include sodiummethoxide, sodiumethoxide,
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 0°C to 100°C.

(Production Process N)
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i Me To a suspension of 5-[2-am no-4-(2-furyl)-5
pyrimdinyl]-1, 2-di hydro-2-pyridinone (2.2 g, 8.65 mmol) in nethanol
m ) was added sodi um nethoxide ( 99 0 ng, 17 . 4 mol ) at room
tenperature under an atnosphere of nitrogen gas, followed by stirrin
After 15 mnutes, iodonethane ( 1 . 6 m, 25 . 7 mmol ) was added thereto,
followed by stirring as it was for 22 hours. 138 After concentrating the
reaction gjxture, water magnadded to the residue. Then, the precipitates

(9 4

g.

were col Ke y filtrati’o washed with water, to give the crude
crystals of ({Ae)title gonpou A 1. 98 g) . The crude crystals were
suspended in anol, and thenXthe precipitates were coll ected by

filtrati on andmashed with ethaypel , to give the title conpound (1.59 g,
a pale yellow solid. 1H NVR (400 MHz, DVMSO-d6) S ppm 3.46 (3H, s),

66% as

6. 38 (lH, d, (NIF 9.2 Hz),

o 8,
269 ( MH+

Exanpl e

6.68)(1H, dd, J = 1.6, 3.6 Hz), 6.73 (1H dd, J
.6 Hz), 6.81 (2H, br s), 7.21 (1H, dd, J = 2.6, 9.2 Hz), 7.75 (1H, d,

= 2 6 |I|¥1) thé- a?k?o&é—'foﬂﬂ;laje =r0. &pre forizy 7an8aiﬁy§L1§Eo§ﬂ> naMh @i ESI)

S 2+ A b 4342 k) TR LB 18 Bk 2l drer2anyig dinone HoN

~N ~ O N~ O The title conmpound was synthesized in a simlar manner to

t,

9.2 Hz),

(1H dd, g%ouplog? a3 rElél)arz:Lﬁying%Hp danéi Xl“3a21dH3()2“ aa:e?’az}(ez%an@ a'ss)

(1H, dd,

J =28, CTTT737(1H, = 2.8 Hz), 7.78 (1H d,

Hz), 8. 15r(é—ffféﬁen%r’&rﬁe£@$'o)th%&3aﬁ&ﬂé‘b)ch r@ﬁ@@éﬁté% halogen atom.

1-Al 1yl -

5-[2-am no-4-(2-furyl)-
This step is to produce an o-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
o~halogeno nitrogen-containing heterocaryl 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, andsoon. Preferablebasesincludeanalkalimetalhydride
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
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6. 58
7.23
1.6



pyri mdinyl]-1, 2-di hydro-2-pyridinone H2ZN N i~ The title conmpound was
synthesized in a simlar nmanner to Exanple 16 using allyl brom de. 1H NMWR
(400 MHz, DMSO-d6) 8 ppm 4.53 (2H, d, J 5,2 Hz) , 5. 10 ( 1H dd, J =1
. 6, 17 . 2 H ), 5. 19 ( 1H, dd, J = 1 . 6, 10 . 4 Hz ) , 597 (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. 6Hz) 6.82 (2H, br s), 7.27 (1H, dd,

2. Zre%c%ﬂé%)ls ncﬁr.4 :Lﬁi%l'ﬂ’bl%edjarrdztl'?e @%)ayrtan@méibirlgqg and dhsbs 1. 8 HZ)
9(1H s). Exanple 19:

1
{ m,ne- éhs(dgoixbé&%'a} cerR¥h hAdl e | ¢he2d ME0s 2nBY LI NQAHAEEN N H The
- (6-

e conpound was synthesized ina simlar nmanner to Exanple 15 using

chl Py Al ( ﬂaym% I 2 Ryhd NVR (400 MHz,
DNEO Gf%b%p%ﬁjwé ﬁihé%hy% ﬂMdk Wl e@d?%%%ﬁ?@%ﬁaigé*7 05((1H 3

= 3. 1§1e|é%)ylsﬁl¥%x(1@é éjljcol‘;ors %u%h&sﬁeh’?ﬂanoz c?@e(:ﬁh'no@d,et‘he-rg 4, 9.2
)739(1Hd Fz), 7.68 (1H, dd, J = 1.2, 4.8 Hz). 8. 10

(1H s) s bR |%e%Qahydrofuran or 1,4-dioxane, and mlxed solvents
5-[ 2- Am no- 4- (2-thienyl)-5-pyrimdi nyI] 1met hyl - 1, 2- di hydr o- 2- pyri di none
HZNYN  thereof. The reaction temperature is preferably room
temperature to 120°C.
(Production Process O)
R®—x° —— R5°—snY%
(01) (02)
In the above formulae, R®° represents an aromatic hydrocarbon
cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to 1l4-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 (Ol) 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. Thehalogenotrialkyltinusedvariesdepending
onthe startingmaterials, solventsused, andsoon. 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



~N~O Me The title conmpound was synthesized in a simlar manner to

Exanpl el 6usi ngs-[ 2-am no-4-(2-thienyl)-5-pyrimdinyl]-1, 2di hydr o- 2- pyri di no
ne. 1H NWVR (900 MHz, DVMSO-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. 8H), 7. 29 ( 1H dd, J =2.8 9. 2H ), 7. 68 (1H

dd, J =1.0, 5.2 Hz), 7.80 (1H, d, J = 2.8 Hz), 8.12 (1H, s) . Exanple 21:

5- [ 2- Amdglecﬂlﬁ%ﬂé Heéeehsma)n%%vaéﬁé%ﬂﬁb]onltﬁe dichydriorZmpyet dhngpe H2N H

The title conpound was synthesized in a simlar manner to

Exanpl el ( l.or = 3- I
TH VR (90 it ( Grfl1se A %%ﬁ%ﬁabﬁy(%ﬁé g@&%h@@yhh)@g@@g@%gé?%ambpe

?)1H m Osdcgrhsgdéjetr]a% <§3‘ﬁ.u1.9ar§5 aHé)dlgtH‘;I Et%@’vg]zﬂr g@%ﬂié:g%:;é&%)gém(?mlﬁl)@ 7 46

Exa”ple%%shsx ge nd he tane andlnlxed solvents thereof althou h.not
5-[2- Am no 5 uor ophenyl’) - 5-pyri m di nyl | - 1met hyl - 1, 2-di hydr o- 2- pyri di no
ne H2hlp$§e@@?1cally 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 -100°C to room temperature.

(Production Process P)

0 0
Ar'P—{ Ar“’—<_\
/CH3

N\
CHs
(P1) (P2)

In the above formulae, Ar'P represents an aromatic hydrocarbon
cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to l4-membered aromatic heterocyclic group
which may be substituted. A 3-(dimethylamino)-2-propen-1l-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
dimethylacetal to react with the compound (P1). Mostpreferably,
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
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The title

conpound was synthesized in a simlar manner to Exanple 16 u

5-[ 2-am no-4- (3-fl uorophenyl)-5-pyrimdinyl]-1, 2-di hydro-2pyri di none.
NVR (900 MHz, DMSO-d6) 8 ppm 3.42 (3H, s), 6.21 (1H, d, J =9.6Hz), 6.87

si ng
1H

(1H, dd, J=2.8, 9.6Hz), 6.89 (2H, brs), 7.20-7.29 ( 3H m , 7 . 37-7 . 4 4
(H m, 7. 75 (1H d, J =2. 8Hz ), 8. 28 ( 1H, s) . Exanple 23:
5- (|2 Am no- 4ri(pihenyl 5-pyrimdinyl)-1, 2di hydro-2-pyri di none HZN N H The
title c digsi in
R v R k8°§y‘?%f“r%%?f‘n§?'§?n&?e”?ﬁ%%o%a% ’
DIVBOds)arlgug@mlo@Jgﬁ (1H, d, J = 9.6 Hz), 6.80 142 (2H, br s), 6. 96
(1H, dd, J = 2.6, 96Hz) 723(1H d J =2.6 Hz), 7.34-7.94 (5H m,
8.23 (1 I%}?

5-(2-Am no phe 5 pyr| mcii nyl ) - 1met hyl -1, 2- di hydr o- 2- pyri di none HzN N

The title
Ar

In

i J

NMe,
Q1) (Q2) (Q3)

the above formulae, Ar'? 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

whichmaybe substituted; andR*®andR*are the sameasordifferent

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 whichmaybe substituted, acycloalkenyl group

having three to eight carbon atoms which may be substituted,

a 5 to l4-membered non-aromatic heterocyclic group which may

be substituted, an aromatic hydrocarbon cyclic group having six

to

14

fourteen carbon atoms which may be substituted or a 5 to

-membered aromaticheterocyclicgroupwhichmaybe substituted.

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 thepresent inventionbyallowingaguanidine

derivative (Q2) toreactwith the 3-(dimethylamino)-2-propen-1-

one derivative (Ql) obtained from Production Process P described
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5- (2-am no- 4- phenyl - 5- pyri m di nyl ) -1, 2-di hydr o- 2- pyri di none 1H NVR (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 H), 8.25 (1H, s). Exanple 25:

5-(6-Chloro-3-pyridyl)-4,6-di (2-furyl)-2pyrimdinylamne HZN N N 'O N Cl
The title conmpound was synthesized in a simlar manner to Exanple 12 using

ngnG ghlz%f’?é’é P 'flilgég&a'n]i‘o(i%‘ef Hé)f!t)za%i%hgd@)“%-seﬁﬁn%‘g’%:&x‘l}&’g Mé%i ’026)978

(2H br é}x(?—é‘lgéj\ﬁé?’asdlzﬁyéé%ghi ézlc §§9 1% dgo}g;ox\(]xg«? acgijd i u-l%rg,r’(r:plleBZG

5 [2 Am 0034 BrdhE2ehiur ¥bhad- PyAl %Qéé‘y !se& gaghQXdHngnEi%!;deOEﬁe
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
potassiumcarbonate or sodiumcarbonate, 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 specificallylimitedtoas farasthereactionisnot inhibited
and the starting materials and bases are dissolved to a certain
degree. The reaction temperature is preferably room
temperature to 120°C, more preferably around 100°C.

(Production Process R)

0 R¥RIN_ _N_ _Ar"
NH z
A1r
r ‘_< + R¥—CHO + HzN)J\NRer:Br IJ
R4r
(R1) (R2) (R3) (R4)

In the above formulae, Ar'® and R’ 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 1l4-membered aromatic heterocyclic group

whichmaybe substituted; andR* andR** arethe sameasordifferent
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HZNYN | Nw . H The title conpound was synthesized in a simlar

1H NVR (400 MHz, DVSO-d6) 8 ppm 6.36 (2H, dd, J = 0. 8, 3. 6 Hz)

(1H, d, J = 9.2 HZ) , 6. 55 (2H, dd, J = 1. 6, 3. 6 Hz)

manner to
Exanpl e 15 using 5-(6-chloro-3-pyridyl)-4,6-di(2-furyl)-2 pyrimdinylam ne.

6. 46

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), 11.76 (1H, s); Ms me (ESI) 321 (M) . Exanple 27:

5-[ 2- Ami s firci 62kl Yhai- OS2 8) 1+ £b syhi s T ogbr? sdiohy dea- 21 RyL i di none

HZN' I N*' O- N~ N O Me The title conpound was synthesized in a simlar
manner tcfz’rcﬁii@‘m'v%nljﬁokl@' 8 95 €adBoR0a fofis Ak 2ch Wak bedshystmtdtay!]-1, 2
- pyr

di hydr o-

3=

substituted, an alkynyl group having two to six carbon atoms
which may be substituted, a cycloalkyl group having three to

eight carbon atoms whichmaybe substituted, acycloalkenyl group

having three to eight carbon atoms which may be substituted,

a 5 to l4-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
l4-membered aromaticheterocyclicgroupwhichmaybe substituted.
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)

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

startingmaterials, thesolventtobeused, andsoon. Preferably,
although not specifically limited to as far as the reaction is
not inhibited, the base to be usedmay be analkali metal alkoxide
such as sodiummethoxide, sodiumethoxideorpotassiumt-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
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i di none. 149  1iH NMR (400 MHz, DVMBO-d6) 8 ppm 3. 43 (3H, s)
6. 39 {ZHR11dthyV gtAB haFibdBwo @P3iklBarBon) aToflis2uwhiZln Raf4pé2H dd,

, 6. 67 (2H, br s),



1. 8 3. 6 Hz) , 6.88 (2H, br s) , 7.32 (1H, dd, J = 2. 6, 9.2
(1H, d, J = 2.6 Hz), 7.77 (2H, dd, J = 0.8, 1.8 Hz); M5 nle (ESI
. Exanpl e28: 6-(3-Fl uorophenyl)-5-(6-nethoxy-3-pyridyl)-2,4
pyri m di nedi am ne HZN~-N~~F Nw NH2 ~N~Owve The title conpound was synt hesi zed
in a simlar manner to Method 2 of Reference Exanple 12 using (E) -3-
(3 fl uorophenyl) -2 (6-nethoxy-3-pyridyl)-2-propenenitrile. 1H NWR (400
-S) , 5. 96 (2H, br s) , 6.12 (2H, br s),
i) (1 Ogédea B 0%6)58156]'{%{2_'&173';06 (3H, m), 7.18-7.24 (1H, rr§ 7.41 (?m,

dd, J =2. 4,486 d)-5, %680 dMdhadl1 1 Heh A dinonExam €ud%ur. Th
5- [2 4- éfan1ﬁb 6- (3- quoropﬁéﬁb?) 5pyr|n1d|€%I?Oq.2 dlhygrou§ pyrl%lnone

HZN-N-~ Fd;‘vemﬁ%o Db kb A BQlsubbens cﬁfﬁ@éiiyqrﬁﬁm’e%’ltb &3 (rrmathoxy- 3
pyridyl) 4-pyrim di nedi am ne (5. . in acetic 195

reaction is not inhibited and the startlng materials and

Hz) , 7.64
) 335 (M)

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 0°C to 120°C.

(Production Process 5)

R3SR25N\r/N Ar's R35R25N\r/N | Arts RSSstNYN Ar's
|
NJ Step S-1 NS"Sxs steps-2 N RS
R4s —_— R4s — > R4S
(S1) (S2) (S3)

In the above formulae, Ar®® and R'® 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 l4-membered aromatic heterocyclic group
which may be substituted; R?® 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 whichmaybe substituted, acycloalkenyl group
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acid ( 30 M ) /concentrated hydrobromc acid ( 50 M ) was stirred at 100
Cfor 1 . 5 hours . After cooling as it was, the reaction m xture was
adjusted to pH 12 to 13 with 5N sodi um hydroxi de and washed with et hyl
acetate . The aqueous | ayer was neutralized with 5N hydrochloric acid. The
resulting solid was collected by filtration, to give the title conpound
(3.36 g, 700) as a colorless solid. 1H NVR (400 MHz, DWBC)dG) 8 ppm 6.06

(1aH derSr)_axéPthr(?é‘% Ry eS.Lg)hb c@rbo%la(toy'st Wq;ll:lC‘Pl ma? be F@siltu@ed 97 (

(ESl) 298, (M) 14E E.‘re%o tic het 1i h
5-12, 4- Di am no- 6- ( 3- Sbropﬁgﬁyﬁngﬁyﬁfhlglﬁ;ﬁfyf ﬁgtﬁ OUE 5 éfnygr% 2-pyri

di none HAN-NHpE tN\ﬁ’ulte'a '\‘c‘d? a'}%m-gf?t%ct h{dBoCOPRONRY, NS éi‘BEQ@%’vﬁ% 5pxa

simlar manner to Exanple usin

5-12, 4-di f h | h
1H[ NVR (11%‘81 mﬁt% é%ﬂ?&l? %g%ﬁ]h% 3@51123&?51{!'4&9'15‘&{,i&b@tﬂtut'gao%g RYEI gbnone

b g Fomatic c d l m €
(2H, b1 gt ddl o flmgs £ Oy By 8198 (bl s o 2O 4) H;Z)lvs .

(ESI ) 3'@u6£@f@utegxqul?eé%esents a hydrogen atom, an aromatic
5-[ 6- (Benzyloxy) 3-pyridyl]-4-(2- furyl) 2pyr|n1d|nylan1ne 146 H2ZN N A

sol uti on 10§ 4950f ADn Acy(e?ﬂé”@’ﬂéuﬁ 1 g cylra;ylt%mf%r&eég ca§bgn é’éoms9 mol
) , 2- (benzyl oxy) -5- 1, 1, I-tributylstanyl ) pyridine (4 g, 87.9

nmol ) an%ﬁi&h'@é;@%é_é&mspb@wé@hgﬁpgl Qei@aihaﬂélumféa)a{cémmc 2.28 mol )
in N, N-dinmethylformam de (100 m ) was stirred at 100C for 25 hours under an

at nospherge 0f  §k § & PO EATDH WwALLBI mEPHd RALAT iklitWAS, ahHKS eaptboBnALXt Ur e
was diluted with ethyl” acetate and an aqueous sat urated anmoni um chl ori de

sol ution. 5 The dgesobtbhe Mid ik émrn@ i 68} eyednefl fre 8606k tikgR HtheroEgaNi C

|l ayer in the filtrate was washed with an aqueous saturated anmoni um

chloride 1§@d¢lf¢@@cé&m ¢, PHsiedt O¥RT PABBYEs ogsmagnesi um sul fate and
concentrate The resi due was suspended in hexane, and then the solid was

col | ect eds by f$¢1ramhp@ angpwashed prbBubexans-hdbegehbpynedigoheéd was
suspended 1h ethyl acetate, and then collected by filtration and washed

with et hycﬂeﬁi,‘eé‘ai‘ﬁe (5@ ) gb ¥ & allleyeiniatt i ncatioueds i(t8.c3bo §,t by r amidipal e

orange solid.
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 -20°C to room temperature.

Step S~2: This step is to produce the pyrimidine derivative (S3)
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1H NWVR (400 MHz, DVBO-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. 4H ), 7.30-7.3(1IH mM, 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. 8H ), 8. 06( 1H dd, J =0.6, 2. 6 H ), 8. 14 (1H, s)
147 Exanpl e 32 (alternative synthetic nethod of Exanple 15):

5-
of 5.1 6. Cobrayraxsy T m AT SV Gy CLE Per By e TEREE: 242

mol ) i réu %n{:flét@ ;@c%%c?c Lr 'o%t@ﬁh@d( 419 B Jaet &5 AR s wasy stirred

at 80C for hour Al t'er coo ing as it was, the reaction m xturée was washed

wi th ethyl @&%aéhetthveé %ehaIQ%e%';%E?Q‘iﬁlld@)ﬁ%r J8esyaeyLeal kzed pi f fhan aqueous

5N sodi umh ydroxi de solution resulting solid was collected by

filtrati,Qn,y Q@ﬁ%ﬁghﬁﬂgﬁﬂbwgggygqul@rlegoﬁyeag gthBel rBOUf Se 59 glve t he

title conpound as a pale brown solid. Exanple

5-[6- (Bgﬁzlylsaoasgyl)ntl A1 O ] - e ggaﬁla__ad‘iru}‘rl Je AR %é@fn\fée?cﬂ'e‘%'\l The title

conpoun nt hesi z In a si ar manner to Exanple 31 using

5-b
b 0?3 ﬁ%éﬁrﬂag?ggé)w h@ %%M]i@ gda}@ylgqs,150&43182%@0195%/&%5@@9@@) 8 LPpm

!_IZ)? 22 (ﬁﬁidaﬁy S)al’chJuQJh ﬁ&k‘ Fgﬁgcliglc—af)%%ﬁm&t%ﬁb as7fa3.0a.za 1514-e(5ﬂz) m

7097 (LR dhidh 52 Ao&t)nh1@¥@@@let§@ palladium catalysts 1nclude
5-(2-Fl uoro-4-pyridyl)-4,6-di(2- furyl) 2 | 48

dlchlorobls(trlphenylphosphlne)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 150°C, preferably around 100°C.

(Production Process T)
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yrim di nam ne HZN~N~ O N

a simlar manner to Exanpl

2- (2 fl uoro-4- pyrldyl) 1-(
6.33 (2H, dd, J 0.8

99 (2H, br s) , 7.21 (1

1.6 Hz), 8.31 (1H, d, J 5.2 Hz). Exanple 35:

E' gt Otﬂe%é%{'ﬁoﬂn&ﬁaé UVAXM r@(p'?res‘érr%ls) ad- @y&hgwb AN | NN

e title conpound was synt esized in a simlar manner to Exanple 12

!
”? 40 ORIV I s 1 (2 Taiechs ehananacand dnfundhphyse, 11
)

©

N TO F The title conmpound was synthesized in
si ng

I~/
e 12 u

2-furyl)-1-ethanone. 1H NVR (400 MHz, DMSO d6) 8
3. 6 Hz) , 6. 48 (2H, dd, J = 1. 6, 3. 6 Hz)
) , 7.28-7.32 (1H, m, 7.65 (2H, dd, J =

H, br

©
' 'O

couoom

(7))

. 37
s‘hbstQ.tu%edgor al'g)to lghﬂlgmﬁvgi‘eddgroﬂ%clé h@tel’_socg fgc},agrcﬁup 91 (2H

h7 c@xzmgt&'ﬂ)e ggbs'll,ltu@eé R G ddZR3t 8r8Q el bamd 4% orcbllz?]ferélmi3 HZ)
r%n%?ee)éw d¥hbr4 aﬁa daey | Je Jﬁ(e?setﬁvse%yhpd%o ¥h atefnnam ne AN Y N |

F The title conpound was synthedized in a simlar manner to
group having one to six carbon atoms which may be substituted,

o—Z

oumm

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 whichmaybe substituted, acycloalkenyl group
having three to eight carbon atoms which may be substituted,
a 5 to l4-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
l4-membered aromatic heterocyclicgroupwhichmaybe 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; R** 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 whichmaybe substituted, a5tol4-memberedaromatic
heterocyclic group which may be substituted, a nitrogen atom

whichmay be substituted, an oxygen atomwhichmay be substituted
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Exanpl e 12 using 2-(2-fluoro-4-

yr 1-(2-furyl)-1-ethanone and

pyridyl) -
2-t hi ophenecar boxyal dehyde. 1H NMR (400 WHz, DVBSO d6) ~ ppm 6.35 (1H, d, J
3. 6

= 3.6 Hz), 6.42 (1H, dd, J = 0. 8,

Hz)

Hz) .

3- thlophenecarboxyaldehyde

J

m,
(1H,

d

, 6. 91 ( 1H dd, J =3 . 6, 5. 2 Hz
(1H, br ) , 7 . 34-7 . 38 (1H m, 7.61-

Hz
. 6. 95 ( 2H br s) ,

Exanpl e 37:
5-(2-Fl l&r O Ly I Dot WA drimd Y R Irddy et 9a 2-199 1 + &b gé ant HeakizN N N |

~1 iNSF The title conmpound was ‘synthesized in a simlar manner to Exanple

12 usi ngy e d 5 f 1 345 Qs A YTA A Do Led Zs 01 YA dsdn €4 HaRONen 806 may

0. %u@stﬁtd'géd aP A rontdd (h%'d’ro@(élurbbn—a
7.07 (1H, br), '7.18-7.20 (1H . 1 .8 Hz),

) , 6.48 (1H, dd, J = 1. 6, 3. 6
) 7.
7.66 (2H, ™, 8.34 (1H d, J

27
= 4.8

1H NMR (400 MHz, DVBO-d6) 8 ppm 6 39 (1H, dd,
c@ac3g§oh%)ha§lﬁé §iR7 (3H,

7.40

dd’to] f‘o@r@be@ @afgan,agomészol(leﬁ 5 G ﬂ4 —m@m@eré—d aﬁox’rﬂi‘&lc 8.20 ( 1H,

Exanpl e

5 (2- Fl U&r@efo élfb"éré’u;( %Jﬁ‘wryln)aﬁ(b% RGOty lHnd dinraring HEN N N~ |

"IN ~F The t|tIe conmpound was synthesized in a simlar nmanner to Exanple

12 USi NG5 ks dh 1OT H- d’i &f&d&%ﬁ%i@:@%%%@anone and

2 pyrldlnecarboxyaldehy
= 0.8, %lkgy&%ox%;%véﬁniéﬂuyﬁt;;

H,
0
-(2-

m

1H
Hz
5.

Fl

400

%K%hr&oxoﬁ&ai§a%%n l%moﬁf 6Th@ aomp8h%§6520 dHtnddprdsen® .

erﬁleﬂtlorg cah bél‘brél@@ce@i th rda bt idn b dtyserbExarpt émgund
uor o- 4- pyridyl)-4-(2- furyl) 6(3-pyridyl)-2-pyrimdi nam ne

(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 tertiary amines such 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 ismore preferred.
The solvent used varies depending on the starting materials,
reagents, and so on in the production. Preferably, although
not specificallylimitedtoas farasthereactionisnot inhibited
and the starting materials are dissolved to a certain degree,

the solvents include N,N-dimethylformamide, tetrahydrofuran,

89

O d6) 8 ppm 6.43 (1H, dd, J

ohp- 8.8 BobldpyvBasOn{l 7502-7.04
rober | & ingabobiopy LaBinflitrdip oxTa:

, 1.
8, 2

Hz ) , 8. 03 ( 1H d,



151 ny HzZN-NI O N~ iN1 | N F The title conpound was synthesized in a
simlar manner to Exanple 12 using
2-(2-fluoro-4-pyridyl)-1-(2-furyl)-1-ethanone and

3- pyri di necar boxyal dehyde. 1H NVR (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. OHz) , 7.
60 ( 1H, QgﬁylécetéteG agdodlghgofgﬁetﬁaﬁé Gib&aﬁdu JThe(&é%cﬂignFV) 8.10
(1H, d, J - Hz) 9 (1H, d, Hz) , 8.45 (1H, dd, J = 6,
5.2 H.z )tem§¥9395§e495 preferabl room temperature to 120°C.

5-(2-Fl uoro-4-pyridyl)-4-(2- furyly 6(4-pyridyl)-2- pyr|n1d|nan1ne HZN-N | O
N~ ~N wN Epfoabgtgbglgrgggpgugg was synthesized in a simlar manner to

Exanpl e 12 using 2- | uoro-9-pyridyl)-1- (2 furyl)-1-et hanone and
4- pyrldlnﬁgﬁggpxyﬁldgpmde 152 R“Rmml Ariu
Na N\
4u Au
(U1) X” (U2) R

In the above formulae, Ar'" represents an aromatic hydrocarbon
cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to l4-membered aromatic heterocyclic group
which may be substituted; R?" 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 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 whichmay be substituted, acycloalkenyl group
having three to eight carbon atoms which may be substituted,
a 5 to l4-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
l4-memberedaromaticheterocyclicgroupwhichmaybe 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; R* represents a hydrogen atom,

a cyano group, an alkyl group having one to six carbon atoms
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1H NWR (400 MHz, DVMsO-d6) 8 ppm 6. 48 (1H, d, J = 3. 6 Hz) , 6. 51 ( 1H
dd, J =2.0, 3. 6H ), 7.0 ((1IH s), 7. 12-7 . 18 ( I1H m , 7 .
15 ( 2H br s ) , 7. 19 ( 2H dd, J =1. 6, 4. 4H ), 7. 63-7. 67 (
1H m , 810 (1H, d, J = 5.6 Hz), 8.46 (2H, dd, J = 1.6, 4.4 Hz). Exanple
41: 5-(2-Fluoro-4-pyridyl)-4-(2-furyl)-6-phenyl-2pyrimdinamne HZN N | N~
~N1 F The title conpound was synthesized in a simlar manner to Exanple 12

using 2- Q%-ifAhU%{I\a}g- ﬁemébio@xllku%e& BHrHlL)(eﬂ}y@t Qaaa@gehwﬂn@ewalﬂ@wm 1H

va?(4gocgl4zo% g pp? 6. 4 d, 6. 49 ( 1H, dd, J
=1 , b 07-7 .
12 (1H, . 7. , Beg! Sgw}ﬁld?%‘ %b%k%%p%t%iu%ﬁ( agg,a(lk 3’1 <ngéu%l having 07 He)

Exanpl & 42+ o556 - B PP 4a fhs Mﬁcrﬂn@ydb&sﬁgéyuueewImcammmc H2N N N
| iNOBr The title conmpound was synthesized in a simlar manner to 153

hydrocarbon cyclic group having six to fourteen carbon atoms
which may be substituted, a 5 to l4-membered aromatic
heterocyclic group which may be substituted, a nitrogen atom
which may be substituted or an oxygen atom which may be
substituted; R®™ 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 (Ul) 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 alkalimetal alkoxide is preparedby allowing analkalimetal
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
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Exanmpl e 12 using 2-(2-brono-4-pyridyl)-1-(2-furyl)-1-ethanone. 1H NWVR (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). Exanple 43:

5- [2 (Di nmet hyl am no) -4-pyridyl]-4,6di (2-furyl)-2-pyrimdi namne HzN-N I O

%E&n!aﬂl@@l?llé?}@éﬁi/%et%]( A1fklowae- dupyra dWddidiBmethoxide,
d|(2 furyl)-2-pyrimdi namne (200ng, 0.621mvpl)wassuspended in

2- di methoxyft bansxc4a ah) péeqs%fﬂ@ﬁ\ 2-BQ%odh aet hytpai 861a84He0usegol ution
( m ) was added thereto, followed by stirring at 70C. After 11 hours, the

Feact| onygLXLUr BePRRqekLr a5t ele W {d ety Inacaiale,, anch Jedie £XtHRLts Mas

washed wi wat er and brine, dried over™ anhydrous 'sodi um sul fate and then

the filtpgte I?‘@?f@f‘&l?ﬂ}t/raé%o (]!,;&g A esWddgsiald i yasispspandedias gtdranol

col | ected by tration and washed with ethanol, to give the title corrpound
(92 ny, éé%h@%e%oqﬁqlo% Y§|rl&i’V:L%Qllb_d..tea"hMH&QQaW&ng%ﬁQﬂ:ﬁél§a@ﬂn 2.99

(6H, s}, 8.02 (2 Hz), 6.44 (2H dd, J = 1.6, 3.2 Hz), 6.49
(1H, dd,réage;ﬁ:g,af\e Qlﬁéblv@d% éjdért%)mn Qe@ﬁeé?lﬂ,hebiSOEQQnt?s?LQ)dlZ.ide d, J =
154 o). 8.17 (1IH d, J = 4.8 Hz). Exanpl e 49:

4, 6-Di (fNrNL)j ﬁe[t%y(lff%trméha@'eno)ﬂ—ﬁe@h@ll@)_{zlr}rozwbh@l nanmi ne HZN The title
conmpound was synthésized in a simlar nanner to Exanple 43 at 70 to 80C

using a 8@&%&&%@%&%@(}%@@ WhicAMs Ak Ao { 930e Mgno DVE@IES)s b ppm
2.78 (3H, d, ;6. 07 (2H, d, J = 3.6 Hz), 6.30 (1H, s), 6.41

(1H dd, sglcﬁ észteérgky@}ofuﬁaﬁﬁ 1 2H d ket Homy et Khnd.o16 1HZ)-didxkarkl, (1H q,
3 =52 k) 6.86 (2H br s). 7.71 (2H, d, J = 2.0 Hz), 8.08 (1H, d, J =

5.2 Hz) waEé%r,rpbﬁ&5é mixed solvent thereof. The reaction temperature
5-12-(Et hyl am no) -4-pyridyl]-4,6-di(2-furyl)-2pyrimdi nam ne
is preferably room temperature to 200°cC.

(Production Process V)

R3VR2VN

(V1) (V2)
In the above formulae, Ar'” 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; R?” 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
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HZN NNy I iNOHW The title conpound was synthesized in a simlar manner
to Exanple 43 at 80C froma 70% et hyl am ne aqueous sol ution. 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, |55 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, brs)772(2Hde:0816Hz)807(1H dd, J:O 8, 4.8

arbo atomswh chma besubstltuted acycloalkenyl grou
46D|(2g?{;1 g[n (‘propy amng) 4-pyridyl]-2- pyrlmdlnamnegl HENNNIN

O HN~ In c VESS
di (2-furh$‘3'£§8 %?%d?ﬁa%%h@ C(a?rogdnrg%rtgm% %W?kﬁ?@n SS?S’EiFé{lﬁfﬁe (5 m)

wer e mXC’%@%{%a%@@@%@ma 2GS rlddyRd, Al A 23 fop AfHieh kayhours,

t he reac ion mxture was extracted wth ethyl acetate, and the extract was

washed w, &M&ﬂ%W&e%mmmw%m%%%mwwmm

the filtrate was concentrate esulting solid was suspended in

etha“0'7t§6§ gggnbxazbbkrakbge @PQcWaﬁQdeE‘EUngE%GQEd ta give the title

corrpogng : as a pale ow solid. 1HNWR (400 M—Iz DMVSO- d6) 8

ppm 0. A1 W .

gd,46J(£H34 %g‘\?b%reéar =T 611,%%21&( 1|f311(<2!§|roag h:icmﬁ ,ggs&%?tzlmge@ E;)(ZH
6+51

7.72 (2H d cyj gré g hgygn%%n%tgGs%;{Hcagbm% atém@ Hh)lcgfim%@/ (b%TSGbr °):

substituted or an alkylsulfonyl group hav1ng one to six carbon
atoms which may be substituted; R* 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 whichmaybe substituted, a5tol4-memberedaromatic
heterocyclic group which may be substituted, a nitrogen atom
whichmay be substituted, an oxygen atomwhichmay be substituted
or a sulfur atom which may be substituted; R®Y represents an
alkylgrouphavingonetosixcarbonatoms;theringAvrepresents
a pyridyl group, a pyrimidynyl group, a pyrazinyl group, a
pyridazinyl group, a dihydrooxopyridinyl group, a
dihydrooxopyrimidinyl group, a dihydrooxopyrazinyl group or a
dihydrooxopyridazinyl group; and BY represents an alkyl group
havingonetosixcarbonatomswhichmaybe substituted, analkenyl
group having two to six carbon atoms which may be substituted,

an alkynyl group having two to six carbon atoms which may be
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Exanpl e47: 5-[2-(Butyl am no)-4-pyridyl]-4,6-di(2-furyl)-2pyrim di nam ne HzN
NN-1 1 iNOHN\N The title conpound was synthesized in a simlar nmanner to
Exanple 46 at 80 to | 20C using n-butylam ne. 1HNVR (400 MHz, DVBO-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:12 52Hz)646(2Hdd J =16, 3.6 HZ), 6.48 (1H, t, J = 5.2

9 t&t Eea 7 élégfkyfkbrdhp‘H%é&n&-ﬁ%ﬂé@7t33é¥%h&1ﬁar@@n J =
0 8 5 2
4,6-D (25 I
i |( st P%%%%%%&&*&E?e?;ﬁ e AR PRy U
a e
Banpl e 48 edfntita bR ARG, 2y BB A O AR £ 409 e RR- 46) 8
8 3. n%—gromgtlczﬁeﬁe}&yélic’gJ_Boup?{J}dl(cl'i]-%ayl%% substituted, an

aromatic hydrocarbon cyclic group having six to fourteen carbon
atoms which may be substituted or a 5 to l4-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 dependingon the startingmaterials, solvent
used, and soon. Preferably, although not specifically limited
to as far as the reaction is not inhibited, the base is alkali
metal hydroxide such as sodiumhydroxide or potassiumhydroxide.
The solvent used varies depending on the starting materials,
reagents, and so on. Preferably, although not specifically
limitedtoas farasthereactionisnot inhibitedandthe starting
materialsaredissolvedtoacertaindegree, the solventsinclude
methanol, tetrahydrofuran, dichloromethane,

1,2-dimethoxyethane, 1,4-dioxane, water, and mixed solvents
thereof. The reaction temperature is preferably 0°C to 120°C.

(Production Process W)

R3WR2WN N Ar1 w
Y

Na

AW

NS

XW

R4W

(W1)



d J=7.2 H), 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, 16Hz),807(1HdJ 5.2
Hz) . Exarrple 49: 5-(2- Am no-4-pyridyl)-4,6-di(2- furyl) 2pyr|md| nam ne HzN
N N~N O NHz The title conpound was synthesized in a simlar manner to
Exanple 43 at 80 to | 20C usi ng 28% aqueous ammni a. 1H NWR (400 Mz,

DVBO- d6) 8 ppm 5.98 (2H, br s), 6.08 (2H, d, J 3.2 Hz), 6.29 (1H, br),
6.42 (1Hh1QheJabo5e2f5¥Aul§e4@h§£*ie§¥§séhts:bn @ro%a%lkth dr8ca8Boh2H, br

s) , 7.72(2 br) 1 (1 5.2 Hz). Exarrpeg

2-(4-[2- Ay %%&Jﬁ (h%ngygxx%@yféﬁ@@%éwldaM@banagﬂwmlq)chlm@t_yhgeol H2N-N
I ON~- 17/ N,~OH H The title conmpound was synthesized in a simlar
manner ts%@@mh@e&%zafa @ZQ&MSJM@M%@%&%C ia@tlé"yBc QQCN?‘%ouﬁ:DC]-:)’) b
ppm 3.57 (2H, . . , 3.84 (2 , 4.88 (1H,
t, =

}%éﬁ}nayso@%uﬁa%@’ltqﬁ%d sz 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 whichmaybe substituted, acycloalkenyl group
having three to eight carbon atoms which may be substituted,
a 5 to l4-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
l4-membered aromatic heterocyclic group which may be

substituted; R*¥ 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 l4-membered aromatic

heterocyclic group which may be substituted, a nitrogen atom
whichmay be substituted, an oxygen atomwhichmay 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
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br s), 6.08 (2H, dd, J = 0.4, 3.6 Hz), 6.33 (2H, dd, J =
(1H, br), 6.59 (1H, dd, J = 1.2, 5.2 Hz), 7.48 (2H, d, J
(1H d, J = 5.2 Hz) . Exanple 51:
5-[2-(Benzyl am no) - 4-pyridyl]-9, 6di (2-furyl)-2-pyrimndinamne The title
compound was synthesized in a simlar nmanner to Exanple 46 at 120C using
ge&z_)yl(am n; 1H NWMR (400 MHz, DVMBO-d6) b ppm 4.52 (2H, d, J = 6.0 Hz) ,
2 . 3 —_
nyl ﬁ)u tﬁe"xl%)n A0 r 3 dddht PB)dih Rirkd{deridthngl = 1. 6,
gonzH)ZE%%%ﬁQ’ oy thehe gaﬁ%qf 686(2H3§irs)obl7§{07(}ilH t, 3 =
1?1%01%%6 'i’,’f['l:l,l 7 a3 Hy o 7 1 (2H,
© 1 r X 1m 1in I -a (@] ralzin
gd{ QJ[5 ) élz) L qu@ f plé’ dd, Rl 8 5.2 I—|z)mpyExarrpIy(7al52
i heydirblok 1 Rl AP W} répRiegehicdi @ol 1~ H2N
gﬁz%%N OH The t%l tlhe ((:))(E))r}r,gound vvayg sra%/ilntur?gy zed in ap3| m | ar manner to

259 ﬁé%%&e% 46.at  1R0C disih rﬂ'ih(W O%¥PLper pdesent invention can
1- met hy rrolidi none. 1H MR (90G MHz, DMBO-d6) S ppm 1.25-1.33 (2H,

m, 1. 9 ) ]
467 (1 % pf gg(lg@d ”}or3e>9a'3m1§6@0§(32|ﬂh1@ Pr%d@?:t(ﬂa'ﬁ PQb):eaf)?@G:ﬁ}g@t( (ZaH dg)’

‘]:16’15 mpou can! oGquce @Zl7 hC un
(2H br @héﬂé); 8@ A4 ((Vﬁ-j(? ggbejopr dud d@yzhﬁil} 136 I?gl&jq@d,cbi\i]ﬁo: 5(552 I8—|z6)

Exanpl e (%i) g haylstartlng material under ac1d1c condltlons The acid
1-{9-(2-amno-4, 6-di (2-furyl)-5pyrimdinyl]-2-pyridyl}-4-piperidi necarboxyl

ate O o, thg tdatﬂl%sCQiQM@in\@a%rﬁ»tm{éﬁ%?daZﬂdmgﬂ reatsdfid ey, Mt o,

Hz), 6.38

1.6, 3.6
= 1. 6 Hz) , 8. 18

solvent, and so on used. Preferably, althoughnot 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 carriedout 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
120°C, preferably 80°C to 100°C.

(Production Process X)

R3XR2XN

(|)ONR9"R1°"
(X1) (X2)

In the above formulae, Ar'* represents an aromatic hydrocarbon
cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to l4-membered aromatic heterocyclic group

which may be substituted; R** and R* are the same as or different
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Exanpl e 46 at 120C using ethyl isonipecotate. 1HNVR (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). Exanple 54:

N1-{4-[2- f‘f%rﬂoeaﬂcr@%t@%xf %)A' éaéhpszp%géﬁyg]aaqwﬁ@% Jatlor?- @hhanggian ne

160 I | ~~ H2N~ I N he title conpound was syntheS|zed in a
simlar e | d NVR
é 420H2N?2n§%%% %&8@%%@9 .té %@ d&&be}mxk%n@ wﬁ%{q%gggﬁz S&gfs{tg%utéﬁi R

J —_
0.8 3 5 3 éﬁééé%;b%ﬁ&néjwwﬁﬁéiﬁﬁa téségk(éQib%H1éﬂgmgxﬁ§1§§?a %ﬁ lﬁ |

g 225( 1H1§'{nd%§iglttltedl an 6al)§lzr3y12td}zoﬁp ,ha7vﬂ% (3 1Hsik Ta@pdn 4tBmbZ) ,

Nl -{4 [2 MBQ Aﬁ%é %Jwa'llt)ut‘%d)yra rEy‘Eleah]kﬁL R nrvlindr RM@RR@Nedi ami ne
he title conpound was synthesized in a
S'n1|ar n@ﬂ&ﬁfC%Qbonatomswhlchmaybesubstltuted,acycloalkenylgroup
having three to eight carbon atoms which may be substituted,
a 5 to l4-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
l4-memberedaromaticheterocyclicgroupwhichmaybe substituted,
an acyl group having one to six carbon atoms which may be
substituted or an alkylsulfonyl group having one to six carbon

i represents a hydrogen atom,

atoms which may be substituted; R
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 whichmaybe substituted, a5tol4-memberedaromatic
heterocyclic group which may be substituted, a nitrogen atom
whichmay be substituted, an oxygen atomwhichmay be substituted

10x are the

or a sulfur atom which may be substituted; R* and R
same as ordifferent fromeachother andeachrepresentsahydrogen
atom, an alkyl group having one to six carbon atoms which may

be substituted, an alkenyl group having two to six carbon atoms
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Exanpl e 46 at | 20C using 1, 3-di am nopropane. 1H NWVR (400 WMHz, 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 =52, 6.8 H), 508 (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, nm , 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)
8.2 (1H, dd, J 0.8, 5.2 Hz) . 161 Exanpl e 56:

N1-{4-[ 2-
{4-[ }f%ﬁ‘%&%&gé( Al édpyam R J}%ﬂsg?r themeg Ledrohuoageg ari ne

HZN N N-" etlt ecorrpoun syn inasimlar

g%ggg; t80 37 Ek%((%r%ltﬁgé% ﬁ%g} {ngg W8 ’1% @ %9@1%’3@ kyl'?b M@ ,('é

5381 Co1, 2 (2H, t,
Hz), % ke %2“?_ﬂz—ﬁ“-("?‘r%’_< %E%‘i‘”(gﬁgﬂﬁé‘%ﬁﬁcgrm% b@ gﬁbggﬂtqud.Jgi ?1& 3d6 J

g ]2' I2-|,z) C&f‘zg}keéyﬁl%grcﬁi?ﬂ_'haggngjthr@e 0 él&h'c'@arkﬁ:r?étQ%E' witkh thay 0. 8,
5-[2-(Di math am 4- I
s DI A R B

ranner tO 3?& ub tyted, an aromatic hydrocarbon 1
usi ng5-(%]-:gﬂJ orocj“ id Is) 45(12% v )-6(3-furyl) yZ rlrm di r?gr% r%g 1H NWVR

Eggﬁ 2;?g%5&§9%%3%g§3ep§bE%fggfg?éffgg?QtQ%sQ%@cNhaﬂbes%b@tH%hte@-94‘6-46
or a 5 to 1l4-membered aromatic heterocyclic group which may be
substituted; theringA*representsapyridylgroup, apyrimidinyl
group, a pyrazinyl group, a pyridazinyl group, a
dihydrooxopyridinyl group, a dihydrooxopyrimidinyl group, a
dihydrooxopyrazinylgroupcn:adihydrooxopyridazinylgroup;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
maybesubstituted,aESto14—memberednon—aromaticheterocyclic
group which may be substituted, an aromatic hydrocarbon cyclic
grouphavingsixtofourteencarbonatomswhichmaybesubstituted
or a 5 to 1l4-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
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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—52Hz) . Exanpl e 58:
5-12-(Di net hyl am no) - 4-pyridyl]-4-(2-furyl)-6 (2 thi enyl)-2-pyri m di nanm ne
| HZN N N~ 1 ~N ~S N The title conpound was synthesized in a simlar manner
to Exarrple 43 at 80C using 5- (2-fluoro-4-pyridyl) -4- (2-furyl)
-?(Z-th yl)-2-pyrindinamne. 1H NVR (400 M4z, DMBO-d6) 8 ppm 3.00 (6H
S), 02 -d&JlmeJt palﬁln Bobl)) @ééh j.-!f'arggdlimrda 0,7 6 Hz), 6.52
(1H, dd, Jt-tg hy §%§% 9 . 62 (1H, dd, J =1.2, 4. 0
Hz) , 6.8 %géierc§ﬂ b@ gécéi@&aggd Ey—tﬂeoadélglbﬁ)of7 59 (1H, dd, J =
1.2, 5.2 Hz Hz) , 8.20 (1H, dd, J = 0.8, 5.2
Hz) EX&WP ?9oxybenzotr1azole or the llke Furthermore, when the

52k2 (Elnethy am ho) pyridyl]-4-(2-furyl)-6(3-thienyl)-2-pyrimdinam ne
H

dmi N $J D& 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 usedincludeetherssuchastetrahydrofuran, dioxane,
1,2-dimethoxyethane or diethylene glycol,
N,N-dimethylformamide and l-methylpyrrolidinone. The
reaction temperature is generally 0°C to 50°C, preferably around
room temperature.

(Production Process Y)

O
- l]\ORZV StepY-1 R SoH
(YD) (Y2)
9 Step Y-2 g
R1y/\OH + Xy'(,S)ﬁR3y - - R1y,\0/6\R3y
(Y2) (Y3) (Y4)

In the above formulae, R!YY represents an aromatic hydrocarbon
cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to l4-membered aromatic heterocyclic group
which may be substituted; R?¥ represents a hydrogen atom or an
alkyl group having one to six carbon atoms; R3Y represents an
alkyl grouphavingone tosixcarbonatomswhichmaybe substituted,
an aromatic hydrocarbon cyclic group having six to fourteen

carbon atoms which may be substituted or a 5 to l4-membered
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163 The title conmpound was synthesized in a simlar manner to
Exanple93at 80C

usi ng5- (2-fluoro-4-pyridyl)-4-(2-furyl)-6(3-thienyl)-2- i m di i ne. 1H
NVR (400 MHz, DWVMSO-d6) 8 ppm 2.94 (6H s), 6.06 {1?—1 d|1oy‘r]| m3I gamz;],e
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)
Exanple.ggéﬁatic.heteioc cléc roup which may be substituted; and XY

5-12- (D ne ylanlno)-_-pyrl yIf-4-F2-furyI)-%(2-pyr|dyI)-2-pyrinidinanine
xmgr ! tgegng%sﬁgjggt%gﬂ}ﬁa%k'.e FRARUMMO MRS (YNt Aes 28F ndt e i | ar
usi ng5- (2-fl ugro-4- ' ) = A-G2s f = z ' 2 h &1 fH i@ ane.
MR ( go?%@ﬁz?f?@ﬁ%gﬂﬂé‘%pﬁ e R e s e )
, 6. , - Jom ok . 4B ibre 1.6
3.2 m),](g.)ggf(tiﬁ Eﬁ% S%“%F&?“g%“%%ﬂﬁ C(]jaéﬁl,oe?p ﬁo%?dﬁséﬁ?é?i F%C?fbt%?"sr‘é-?.zlb

1H, , o 088-.L. 2H, , 1. \ , = 0. . -
g)- EQLHE%@Q%fF 3 ( m, 7.87 (1H dd, J 0.4, 5.2 Hz), 8.36-8.38 (1H,

51,2 (D metlyaf ni s &-hud 91 ds brlRnidyr vhe-Ebdbsuisd dyl2)- Bymyrigushigani ne
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 suchas diethyl ether, tetrahydrofuran,
and 1, 4-dioxane. The reaction temperature is preferably -20°C
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
aminesuchastmiethylamine..Thesolventusedvariesdepending
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
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I ~> HZN-NI OINS |1 ~NI TI N ,N- The title conpound was synthesized in a

simlar

5-(2-fluoro-4-pyridyl)-4-(2-furyl)-6(3-pyridyl)-2-pyrimdinani ne.

manner to Exanple 43 at 80C using

(400 MHz, DMVBO 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 )

3 6Hz)

. 67
Hz) , 7.2
5-[ 2- (Di
HZN-N |
manner t

- 6(4- pyr

, 6. 96 (2H, br s)

= 1.
, 7.27 (1H, ddd, J =0 . 8 5. 2, 8. 0 H

= e B e Vg pfiyialchtbratecionet, 8, 1. ¢

1H NMWR

6,
)

%? é{?@{ﬁgne Rﬁi%ﬁ%§l éfﬁ@rfUE¥£}a§§8r@YﬁkQM|)aﬁdpyrl”‘dlnaﬁlne

tifl'e conpound was synthesized in a simlar

fﬁ?lngxgn &3 689961[&%'1%91 §e’\&gr5{:k{9éolél Wéﬂéiryalk)ly 42002 toryl)

pyrlnl Il namne. 1H N

?)1H 61égr<gg]y c&npdrarde6. He), 6.36 (1H d, J = 5.2 Hz) 6.39 (1H s),

(Production Process Z)

(Z1) (22)

In the above formulae, Ar'? represents an aromatic hydrocarbon
cyclic group having six to fourteen carbon atoms which may be
substituted or a 5 to l4-membered aromatic heterocyclic group
which may be substituted; R%% 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 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
eightcarbonatomswhichmaybesubstituted,acycloalkenylgroup
having three to eight carbon atoms which may be substituted,
a 5 to l4-membered non-aromatic heterocyclic group which may
besubstituted,anaromatichydrocarboncyclicgrouphavingsix

to fourteen carbon atoms which may be substituted, a 5 to

14-memberedaromaticheterocyclicgroupwhichmaybesubstituted,

an acyl group having one to six carbon atoms which may be

101

6.

d6) ~ ppm 2.88 (6H,
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dd, J = 1. 6, 3.
7

Hz) , 7. 01 (2H, br s) , 7.24 (2H, d, J = 5. 6 Hz)

s),

6
5 (1H, d, J = 5 2 Hz), 8.44 (2H d, J = 5.6 H) . Exanple

67- 7 .

7.72 (1H, s), 7.9
63: 5-[2-(Di nethyl am no)-9-pyridyl]-4-(2-furyl)-6phenyl - 2 pyri m di nam ne
HZN-N' I O N~ ~N ~N~ The title conpound was synthesized in a simlar manner
to Exanple 43 at 80C using 5- (2-fluoro-4-pyridyl) -9- (2-furyl)
- 6phenyl - 2- pyri m di nani ne. 1H NVR (400 MHz, DVSO-d6) 8 ppm 2.89 (6H,
6.12 (1H s@hsdituded &Fkﬂ1§i§%lé&ﬂf0ﬁ§l, ﬁ@@@lﬁﬁﬂﬁgﬁbhe @o%ﬁg(%ﬁrbéﬂ J =
163.2Hz),6 H,brs),gi.19-7 6 ( 5H m , 7.

1H,

5 (2 Butoxy 4-pyridyl)-4,6-di (2-furyl)-2pyrim di nam ne

~N O~ In
n- but anol

(100ny, 0. 310rmo1

for 5 hou

ms ‘w v He Ex sehts a rogen atom
Nom ﬁ%kﬂ(%ﬁ}fg Sups i utdd ; REX3pIR @%t hyﬁ%zﬁLN It ,

O N~ |

Q&?%@% i oﬂgssgk,aﬂ@ﬁi WR &3 Nl i:fy BHe 191 Mas Boss alkwad in
5-(2- fluo&ﬁléﬁH¥é&g¥é)ﬁu@sgiﬁgté&rygﬁ é&%&ﬁ*Inékdﬁﬁnﬂﬁwln two to six

sadded thereto
&§rHBﬂ|e’c(t<§}ﬁ's RIPREL e Ofs Ul AU/ EBAS N a TREn ¥ Eafid @ NW@S ng

term nated by adding water thereto. Then, the reaction mxture was

extracted
anhydr ous
resultlng
washed wi

Wbt et hy |c%rata%om@a§h@@hwmépt Mt Ao sk prdde,ardbiregha@ver

sodium sulfate and then the fi rate was concentrated. The

?28Ebga?@§nse§9§ﬂgegrbﬂpeﬁ@@ﬂ@@,s§9|ﬂéﬂﬁdﬂkﬂééﬁ|d£ﬂbﬁﬁ Qi oaizd

ye||0“’5O%hgch1HHbe@99ngH§tu@@§%>Q6B 8 oPRA-m@mPe redHaromatié 2 Hz)

1.36-1.45

09 (2H, dgetéroc9c§ac3gr@ubt%h1cﬁ Aoy (B, s@sk t Jtacdd, & ditﬂ%déﬂ(?tii ?9
, 1 (2H,

(1H, dd,
br s), 7.

m , 4. 29 (2H t, J = 6. 8 Hz)

3°=0.8 6. 90 (1M dd, J = 1. 6, 5.2 H)
ﬁﬁlﬁﬂ'ﬁ\aﬁge sllbstQt&te]d ,Batidky g@n22t 4l Whidd,maly be @udstituted

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. The

compound (Z2) of the present invention can be produced by the

reactionof the compound (Z1) andalkalimetal cyanideinasoclvent.

The alkalimetal cyanideused inthe reactionispreferably sodium
cyanide or potassiumcyanide. Thesolventusedvaries depending
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 100°C to 200°C.

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
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ethanol, t0 give'the title conmpound (63 ng, 54% as a pale

/ O

| owed by stirring under refl ux
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Hz) . Exanpl e 65:

4- [2 Am no-4, 6-di (2-furyl)-5-pyrimdinyl]2-pyridyl)oxy)-1-ethanol HZN N

Il "1 ~-NOO-,HIn a reaction vessel, sodium hydride (15 ng, 0.372
mol ) was suspended in N, N-dinethyl fornanide ( 4 mM ) and ethylene glycol

(23 nmg, 0.372 mmol) was added thereto, followed by stirring at 80C for 30

g]?;t$8 under an atnosphere of nitrogen gas. Subsequently,

! mttgf&d&c@i’&h Ayt b @bﬁF@%mﬁ%r k) t ROV &8 sh hamivea i ck0BafO £ ofr. 310
S added thereto, | owed 167 by stirring for 14 hours under the

Sami‘ CO”&%&Q%%d/thEBivéhésra%rﬂffak@md@%pte%&rﬂl%thq; bynadding svabag
thereto e reaction mxture was extracted with ethyl acetate, washed with

wat er ang %'e?eddo bt edi el 13Nk £ OHS heodd 44m SiH | atmeanthd Berpbhadki I trate

was concentrate The resulti'ng crude product was purified by silica gel

colum c 0 \Y; 6 I
yel o COf PR OPERRRY 6B o R, Briient L PpRompRUAce] Bhsaunca0dd B2ce PaL®,

3 A LE? g@mﬁgﬁhd% ghé% cgnkgé céngérééﬁ 1htngo$§1%%EFEg%$s?agFg?@69923 =

(3H, ’ago©§ ﬁgﬁklgneé co%p@uh@% chéékblﬂg d0=abcdntleht ibxanpl e 66:

5-[2- Am no-4-(2-furyl)-5- pyrlnldlnyl] lpropyl -1, 2-di hydr o- 2- pyri di none HZN

NN I~ ﬁﬁbgédure. Various isomers such as geometrical isomers,
opticalisomersbasedonanasymmetriccarbon,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
amixturewith, for example, a knownpharmacologicallyacceptable
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
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In a reaction vessel, 5-[2-am no-4-(2-furyl)-5

pyrimdinyl]-1, 2-di hydro-2-pyridi none (100ng, 0.393mv1l) and potassi um
carbonate (109 ng, 0.787 nmol) were suspended in nmethanol (2 m) . Then,
propyl iodide (134 ng, 0.787 nmmol) was added thereto, followed by stirring
at 50C for 17 hours. After the reaction was termnated, the m xture was
concentrated and suspended in dinethylsul foxide. The insoluble matters were

168  remuad;, b)ésf\'n!e&iaéé %&a%qltz@erg eéh\h%@%%k'st r@@%y@éw@{éf&t@d by

HPLC, to qgive the title conpound ( 4 ng, 41%) as a pal e yel | ow SO|Id 1H
NMVR (40Q, \MHz, é)i a%gl%% %%eﬁ@b; ahtidep thg '341)(1 an‘g-loQZdél%Hs tq, J =
7.2, 7.2 HZ), 3.85( t, , 6.37 (1H, dd, Hz) ,
6. 57 4 1H, 6.79
(2 br O r%ﬂfh“%%e%?tﬁ?a“ & gy e gén(f%%dod ‘%#@% 2.4
Hz) . 7.4 dddHn Qoa%th%néioﬁ%lﬁrgg%durgusl%gﬁgﬁpdﬂent§%§H@£§l by
5-[2-Am no-4-(2-Turyl)-5-pyrimdinyl]-21butyl-1,72-dihydro-2=pyridi none HZN N
N I ~~ ~NQdThes tidy} enLompoynd pas ﬁﬂﬁrﬁ?@é@@ﬂcéﬁg/‘rs%ﬂé@ off@nner to

Exarrpl e 66 using butyl iodide. 1H NVR (400 MHz 8 ppm 0.89 (3H,

; ) FE)KE ﬂ?@es dk %&mﬁ?%om@%ne%ts ch%udé %lktinlmAl §§d(@é@e95blé = 7) 2,

S) §72(201EL11|'§qugh a]s Bo%rb@an:goﬁl H@eeﬁt@@lﬁ%"éncﬂjsé}%tﬁe%l@ &@ce@u]@si ?? 7t5)r

(1H, (B %@d&%ﬁar&%xmﬁ%@%ﬂ'@saﬁl uid paraffins, squalane and sol

5-[ 2- Amno 9-(2-furyl)- yrlmdlnyl] 1p(2fluoroethyl) 2d|hydr02pyr|d|

none | 6%araffins; (3) ester oils such as octyldodecyl myristate and
isopropyl myristate; (4) higher alcohols such as cetostearyl
alcohol and behenyl alcohol; (5) silicone resins; (6) silicone
oils; (7) surfactants such as polyoxyethylene fatty acidesters,
sorbitan fatty acid esters, glycerin fatty acid esters,
polyoxyethylene sorbitan fatty acid esters, polyoxyethylene
hydrogenated(:astor‘bilsznuipolyoxyethylene—polyoxypropylene
block copolymers; (8) water-soluble polymers such as
hydroxyethyl cellulose, poly(acrylic acid)s, 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
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HzN N F The title conpound was synthesized in a simlar
66 using 1-iodo-2-fl uoroethane.

dt,

9.2 Hz)

Hz)
Hz) ,

5-[2- A”‘BQnéngﬂHHBd&e

J

7.74-7.76 (1H, n), 8.11 (1H s). Exanple 69:

i none HZN N'N ~N~O HO The title conmpound was synthesized in a sim]l

manner tﬂe@sgﬁegmﬁ@%gél ngtﬁyﬁee@uioegta&%laﬂa{ﬂ%lgﬂ\fé g&zglg'a%ca'}{%wdq) 8

manner to Exanpl e
1H NWR (400 MHz, DMSO-d6) 8 ppm 4.24 (2H,
= 4.8, 26.0 Hz) , 4.70 (2H, dt, J 4.8, 47.2 Hz) , 6.42 (1H, d, J =
, 6.57 (1H, dd, J =1. 6, 3. 6 Ft) , 6.70 (1H, dd, J = 0.8, 3. 6
6.81 (2H, br s), 7.27 (1H, dd, J = 2.8, 9.2 Hz), 7.68 (1H, d, J

2.8

%&ye&g}n{sney'@olyv%n@ i XHR0E Yho1 Fv2ngh R S 2 pyrid

ppm 1.20-1
$26 1o; deTakin HS*F*’%l’%@_h%@r*%#r&%ﬂ%e%%a?O%@ pyeegibiiofigerhyi 2.0,
= 2. ’c u e’ o) i idbne 7 n 2.4 Hz) , 8. 03

\(JlH 17 d12 t%)s E l?@ %giék;gydl Bbne 5 F%@g%ﬂ:@pyﬁe(% . I)-5)

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) andcinnamon powder;
and7) theantioxidants canbe anyantioxidantswhichare approved
to add to pharmaceutical preparations, such as ascorbic acid
and oa-tocopherol.

1) The oral preparation is produced by mixing the compound
accordingtothepresent inventionorasalt thereofwithafiller,
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
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pyri m di nyl]-2-o0xo0-1, 2-di hydro-1-pyridi nyl } butanoate H2ZN O ~O~ ' ~O The
title conpound was synthesized in a simlar manner to Exanple 66 using

et hyl 4-bronobutylate. 1H NVR (900 MHz, CDC13) b ppm 2. 12

7.2, 7 .2 Hz) , 2.41 (2H, t, J = 7.2 Hz), 3.67 (3H, s), 4.04 (2H,
, 6.
( 1H,

fOQQulétgpgs?su%hGagz) , 8.

7.2 Hz) , 5.45 (2H, br s) , 6.44 (1H, dd, J = 1. 6, 3. 6 Hz)
d J=9. 2H ), 6. 7L (14 d, J =3. 6H ), 7. 20
. 8, 9.2 Hoorhidth (HHndbeskit .;83ktkhe714%uﬁaH _

14 (1H, s) . Exanple 71: 5-[2-Am no-4-(2-furyl)-5-pyrimdiny
(2- propynyyhmib - dirfed0-cdr Rd gl nane A NN dy O o N Qrlhse

was synthesized in a simlar manner to Exanpl'e 66 using prop

(2H,

b

tt, J =
t, J =
60 (1H,
dd, J = 2

Sodpound

brom de.

1H NVR (4QQ ¥ fgPEL3) S RRiAt it bEBceburd By 2l a pA &25ddtling

agent, solubilizer, and isotonizing agent, and if necessary,

a solubilizing agent, stabilizer, buffer, suspending agent,

antioxidant, and other components. The liquid formulations can

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, powdered tragacanth, carboxymethylcellulose sodium

and polyoxyethylene sorbitan monolaurate; preferred examples

of the solubilizersarepolyoxyethylene hydrogenatedcasteroil,

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, cresol and chlorocresol.

4) The external preparations can be produced according to a

conventional procedure not specifically limited. Base

materials for use herein can be any rawmaterials generally used

in, for example, pharmaceutical preparations, quasi drugs and

cosmetics. Such rawmaterials include, for example, animal and

vegetableoils, mineraloils, esteroils, waxes, higheralcohols,

fatty acids, silicone oils, surfactants, phospholipids,

alcohols, polyhydric alcohols, water-soluble polymers,
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1 6 Hz)
7.23
dd, J

6
(1H,

, (2H, br s), 6.95 (1H dd, J = 1.6, 3.
: Hz) , 6.74 (1H, dd, J = 0. 8, 3. 6 Hz
) .49 (1H, dd, J =0. 8, 1.6 Hz), 7.59 (
(1H, s). Exanpl e 72:
yl)-5-pyrimdinyl]-1isobutyl -1, 2-di hydro-pyridi none |~
N ~N~O The title conmpound was synthesized in a simlar manner to
l'e @rﬁd@ﬂa&% 1‘&@%&1@@|Mt%aneWhéHeNNBc@éQQr¥"zan@D@]ﬁ)pHS ppm
(6H, t, J = 7 Hz) , 2. 16-2.27 (1H, m, 3.78 (2H, d, J 7.6 Hz),

(2H1 f ’ H, 14- @ 1 6 HZ y
(1Ha usst)lng6a/g]%nﬁz%é al‘ijﬁjloflifa 7t 1;4 o(?mj_e&a'ﬂé%mg ?g@ﬂ}t% Hmﬁjlseigtl’@s7 19)

gga%?i3gt;ﬂ®l§s &otlblinghgdfc {1 addrsy) andbtheds cbntddadddd 12 (1H,
5-[ 2- Am ng; édé2t19ﬁ¥laon%&wdt@ K Pvh§ dlE2eRehy Ak ) oh-2ndivler eios 2- R ) di none
HZN NIy ON- N'O The title conmpound was synthesized in a simlar manner

to 172 H@SHHﬂﬁiéﬁséé%éﬁbﬁaﬂHfHﬂ)H%éﬂgﬂﬂﬁides, anti-inflammatory

)
1H,

NOSOUOM I YOS 9
—p SI o RN
TONOD Z—©"
mmmg

Z

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 pg to about 10 g,
preferably 100 pg to 5 g, and more preferably 100 pg to 100 mg
for oral administration, or about 30 pg to about 1 g, preferably
100 pg to 500 mg, andmore preferably 100 pg 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 (adencsine Aj;, Az, Azp Or As
receptor) andarespecificallyexcellentasanantagonistagainst
the adenosine A, receptors, specifically against the adenosine

Aoy and/or Ay receptor. They areuseful as an agent for treating
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1H NWR (400 MHz, DVSO-ds) 8 pp 1.80 (3H s), 4.67 (2H, d, J - 2.0 Hz),
6.41 (1H, d, J = 9.2 Hz), 6.56-6.59 ( m, 6.74 (1H d, J = 3.2 Hz), 6.80
(2H, br s), 7.26 (1H, dd, J :20 2Hz) , .72 (1H, d, J = 2.0 Hz) ,
7.79 (1H, br) , 8. 13 (1H, s) . Exarrpl e 74:

5-[2- Am 2-furyl)-5-pyrimdinyl]-1benzyl -1, 2-di hydro- 2- pyri di none

no- 4- (
HZN-N I O N- N O The title conmpound was synthesized in a simlar manner to

Exanpl e 6§, usidigebenzy! a C@i@ééﬁﬁ@ tawm&(@w MBno§DRd3YeSeppbr 5. 14 (2H,
br) ., 5. 18 (2H s) .°6. 39 (1H dd, J = 636Hz)664668(2H m,

g 1377( ia(a(%%'hc')m&eAz RZA;Az%@r(]@ied"Qpbor?) rélﬂ-a{éé"an@%dl]sea@e a8aihstb Hz)

5-[ 2- Am ngs A=k Zrf Wt dgorrikW b dhBytdcdbeopend )éfflm@a@hméjro‘l‘%e?)’élrdl none
HZN The title corrpounciJ was synthesized in a simlar manner to 173

Exanpl e
o8 ?p6H 6L§S,él.§lhpg's ah Q@%h% f@f lﬂYEQHEﬁ@eéar]é'x?é\Nir(gngOlSMq%rzol_\'}\@@"vQ@:[obsngm 0.

6.53 (1Ftc§§st7pat%o§s 3f@n&€ion§l5goﬁ§fﬁ gcidn= QrglkﬁhleGbgﬁeﬁlH dd, J =
0.9, 3.6 Fz) 1H, > V) 7. "B8 (1H dd, J = 0.4, 1. 6

Hz) . 7. 6pnddbhed ,colustl%aaiﬁd'rﬁzhccoﬁ ﬁﬂab' 1§1}1ta]§l<élfmﬂ\nfél7§yndrome,

5-[ 2- Amno4(2fury|) pyrlmdlnyli3 2]2 net hyl butyl ) -1, 2-di hydro- 2- pyri di

none HZRngéaﬁléhconstlpatlon, constipation accompanying
enteroparalytic ileus, constipation accompanying congenital
digestive tract dysfunction, constipation accompanying ileus),
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, agent for amelioratingglucose 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.

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
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N O The title conpound was synthesized in a simlar nmanner to Exanple 66

usi ng 1-i odo-2-net hyl butane. 1H NVR (400 MHz, MeOHd9) 8 ppm 0.9l (3H, d,

J=6.8Hz) , 0. 96 (3H t,J=7.6H), 1. 17-1 . 28 ( 1H m , 1

38-1. 50 ( 1H mM , 1 . 93-2 . 09 (1H, nm , 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 H), 6. 58(1H d, J =9. 2 Hz), 6.87 (1H, d, J = 3.6 Hz), 7.39

E%E’ g;j’lrézxengj]o‘h %r%l '?)ch oA fildA e ¥ns a7nc§Q7&(rl:!‘ét:§bns] a—ré2 Mg), 8.12

5-[ 2- AmN0:19ided FHBH DT RnRY icBbdi BY! Endoghybnded- diAYMEOr 1 RYihgi fone 174
n

The title conpou was syntheS|zed in a simlar manner to Exanple 66 using

octyl brgm CDC13) 8 0. 87 (3H, t, J = ,
1. 18-1. et (1 6&*5ﬂg@45¥¥#gﬁgﬁ 81 (2L nfp?]3 95 (gH dt J = 7? g ﬁiﬁ (

5. 17 ( ( d = 1.6, 3.6 Hz), 6.60 (1H d, J = 10.4 Hz
; 6. 66%?%?$gd§2 fﬁ{%%ﬂf;ﬁ' %th l) 7. 16-7. 2% (2H, n§ 7. 48-7. 51 (1re

8.13 4\1H ﬁﬁﬁqﬁ{

, -2-(4 ridyl) -2-propenocate

2 {5-]2- Aérrln ?(le ur lferg pyri mdlpn%/l] o)xo 1p %l hydr o- 1- pyri di nyl } et hyl
cyani de H2N N N ~N~O Il N The title conpound was synthesized in a simlar

manner to anpl e 66 using 3-bronopropionitrile. 1H NVR (400 MHz, CDC13) S
ppm 2.&%0 = >F6.0 Hz), 4.20 (2H, t, J = 6.0 Hz), 5.18 (2H, br s),
6.45 (1H"dd, | J 6, 3. 6 Hz) , 6. 62 (1H, d, J =9. 6 Hz) , 6. 78 (1H
d J =3 722-7.33 (2H, m, 7.48-7.51 (1H, m, 8.16 (1H, s). 175

A solution of ethyl 4-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 standingtocool, thereaction
mixture was concentrated. The residue was diluted with ethyl
acetate and a saturated aqueous sodium hydrogencarbonate
solution, and the aqueous layer was extractedwithethyl 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
was subjectedtosilicagel columnchromatography (eluent; hexane,
hexane:ethyl acetate=9:1), to give the title compound (25.5 g,
62%) as a red-orange oil.
1y NMR (400 MHz, CDCl;) O ppm; 1.28 (3H, t, J = 7.2 Hz), 4.27
(24, q, J=7.2Hz), 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, 4.4 Hz), 7.85

(1H, s), 8.62 (2H, dd, J = 1.6, 4.4 Hz).
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Exanpl e 79:

5-[2- Am no-4-(2-furyl)-5-pyrimdinyl]-1(3-fluoropropyl)-1,2-dihydro-2-pyrid
inone HZNFN I O N~ N' OF The title conpound was synthesized in a simlar
manner to Exanple 66 using 1-brono-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)
: . 51 (2H, dt, J =6. 0, 46.8 Hz) , 5.42 (2H, br s), 6.46 (1H, dd, J =

1 6 3.6 J 9 2 3Hz ), (3 d, J = 3 ,
7.20-7.2 %?@réﬁﬁg)“éﬁﬁﬂggéé Et9y§ % 3H4215?r§? JszarrpleJ8o:3 ° )

5-[ 2- Am nor 45 [ 2-dHny o) dd’é‘t@ nyI] 1(2- hydroxyet hyl) -1, 2-di hydro-2-pyrid
i none Hzﬁ %ﬁ)( g{ Tr?:ro??({l e conpound was synt hesi zed | n a simlar manner
to Exanple 66 using 2-iodoethanol. M5 me (ESI) 299 (M+) . Exanple 81:
5-[2-Amino-4¢(2-furyl)-5-pyrimdinyl]-1 176

EtO

The title compound was synthesized in a similar manner to

Reference Example 1 using 2-furaldehyde.
4y NMR (400 MHz, CDCls) 6 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,

=1.6, 3.6 Hz), 7.29 (2H, dd, J=1.6, 4.4 Hz), 7.66 (1lH, s),
7.69 (1H, d, J = 1.6 Hz), 8.62 (2H, dd, J = 1.6, 4.4 Hz).
Reference Example 3: (E)-4-(2-Furyl)-3-(4-pyridyl)-3-
buten-2-one

O
=

=
= o 7
SN
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 -50°C (dry ice-acetone bath), followed by stirring as it was
for 1 hour. Thén, a solution of ethyl (E)-3-(2-furyl)-2-
(4-pyridyl)-2-propenocate (2.4 g, 9.87 mmol) in tetrahydrofuran

(20ml) was addeddropwise thereintoover 5minutes. Thereaction
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(3- hydr oxypropyl ) -1, 2-di hydro- 2- pyri di none HzN O OH The title conpound was
synthesized in a simlar manner to Exanple 66 using 3-iodopropanol. 1H NWR
(400 MHz, MeOHd9) 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 H ), 7. 3 ( 1H dd, J =2
4, 9. 2H ), 7.587.60(1IH mM , 7.66 (1H d, J = 2.4 Hz), 8.15

(1H s). Exaepke @3s st d for 30 t hile elevat
5-[ 2- Ami no- 4- ( 2- furilf-%rgﬁrlnfélny F}?erﬁeﬁhéxﬁefh§W? ing 5F éfgLZ-pyrid

i none HZNEmeegéBbrEr Gn@-+hbe Eh%l?e%%%@%%n%a@a§ﬁ3%@h%ﬁﬁhwag Eggqﬁﬁénilar

manner to Exanple 66 using 2-bronoethyl nethyl et

- 2 = 4 8
CDCl3% ZBH?HEO§B§Q§Q§ch§b 3A%9?%28E%$tlﬁg w1%§kﬁt%at§r£§%& E%E%ou

(1F| d, Jammén Zuﬂ%hldgaﬁesoiuggoﬁlﬁhé%hxgufe%aéef%f%é#@dwftﬁ%t%%H’ d J
= 1.6 FE) 7.50 (1H, br) , 8.

acetate. The organic layer was washed with brine, dried over
anhydrous magnesium sulfate and concentrated. The residue was
subjected to silica gel column chromatography (elution solvent;
hexane:ethyl acetate=1:1 to 4:1), to give the title compound
(0.52g, 23%).

'H NMR (400 MHz, CDCls) & 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

Na

X
Y F

]

SN

Sodium (3.0 g, 130 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.
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Exanpl e 83:

5-1[2-Am no-4-(2-furyl)-5-pyrimdinyl]-1[2-(1H 1-pyrrolyl)ethyl]-1, 2-di hydro
-2-pyridinone NN 1 O N~ N' O The title conmpound was synthesized in a
simlar manner to Exanple 66 using 1-(2-bronoethyl)pyrrole. 1H NVR (400
MHz, CDC13) 8 ppm 4.21-9.26 (2H, m , 4.28-4.33 (2H, nm), 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 J 7 857 16 Hny d, 77 Hz
6. 66 (1H,HH§1|‘%|4,R ?4280@%’ ks el 260@5[3%1&7 Mcz% 7%y H’“& l: 6} 847 %1H

dd, J - 018, mb. 672}, (oh 84id(,1b'|,— ). 6,Exa® ,84.77-7.86 (2H, m), 8.37
2-{5-[2-An1no-4-(2-fury|) pyrlnldlnyl] 20X0- 1, 2- dlhydro 1- pyrldlnyl}aceta

mde HZN-Ni1) O NsNO Qd, dHZyTheits) | ¢, gopppund was synthesized in a
simlar manner to 178 Exanple 66 usi ng 2-bronoacetam de. 1H NMR (400 MHz,

DVBO- d6)RSf @pscd - E>5£m;£12éri 58) 1- &- ﬁ&jlezd(,4~byri%O}2L)HZJ)—etr@no‘i@(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), 7.7 (1H, br), 8.10 (1H, s). Exanple 85:
5-[2-Am n furyl)-5-pyrimdinyl]-1(cyclopropyl nethyl)-1, 2-di hydro- 2- py
ri di none o /

C ]

N

To a solution of 4-picoline (4.6 g, 49.4 mmol) and ethyl
2-furancarboxylate (7.7 g, 54.9 mmol) in tetrahydrofuran (40
ml) was dropwise added lithium bis(trimethylsilyl)amide (100
ml, 100 mmol) over 1 hour at 0°C under an atmosphere of nitrogen
gas, followed by stirring as it was for 2 hours. Hexane (140
ml) was added to the reactionmixture, and the resulting crystals
were collected by filtration. The resulting crystals were
dissolved in ethyl acetate and a saturated aqueous ammonium
chloride solution. Theorganiclayerwaswashedwithasaturated
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.

'"H NMR (400 MHz, DMSO-de¢) O 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=20.8, 3.6 Hz), 8.05 (1H, dd, Jd=10.8, 2.0 Hz), 8.51 (2H, dd,

J=1.6, 4.4 Hz).
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HZN N O N~ N' O The title conpound was synthesized in a simlar manner to
Exanpl e 66 using cycl opropyl net hyl brom de. 1H NVR (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 H), 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). Exanple 86:

5-[ 2- AMirrdréed Wydnp be py1 i B-digdldrnkliZ2m(idravetihopyetinoxy)-et-hyl ] - 1, 2- di hyd
ro-2-pyridinone |79 EID—I2N Y N I_d( .~ ~|\hﬂ'\’[\o Od%lThe titl'e conpound was

synt hesi 2}}3{11@{] ,1@1}% opEBRANELo4O Exanple 66 using

1- br ono- oxyet’hoxy) et hane. 1H NMR (400 MHz, CDCl13) 8 ppm 3.27 (3H,
s),3.39346 2H, m, 3.53-3.61 (2H, m, 3.81 (2H, t, J = 4.8 Hz), 4.19
(2H, t, J : 5.50 (2H, br s), 6.43 (1H, dd, J = 1.6, 3.2 Hz), 6.59
(1H, d, ¥}~ 6.66 (1H, d, J = 3.2 Hz), 7.19 (1H dd, J = 2.4, 9.2
Hz) , 7.41|(1H d,oJ/: 2.4 Hz), 7.50 (1H, d, J = 1.6 Hz), 8.15 (1H, s).

5-[2- Am no-
HZNYN~O Ns N

N, N-Dimethylformamide dimethyl acetal (5 ml) was added to
1-(2-furyl)-2-(4-pyridyl)-1-ethanone (2.0g, 10.7mmol) and the
mixture was stirred at 100°C 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, togivethetitle compound (2.5g, 97 %) as a reddish
brown oil.

'H NMR (400 MHz, DMSO-d¢) 6 ppm; 2.80 (6H, br s), 6.53 (1H, br),
6.60 (1H, bx), 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

I N OH

~

Ci” °N

To a solution of ethyl é-chloronicotinate (25.8 g, 0.139
mol) in ethanol was added sodiumborohydride (10.5g, 0.278mol),
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
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,O _N_,OThe title conpound was synthesized in a simlar manner to Exanple
66 usi ng 5-[2-am no-4, 6-di (2-furyl)-5-pyrimdinyl]-1, 2-di hydro- 2-pyr

i di none and et hyl iodide. 180 1H NVR (400 MHz, DVBO-d6) ~ ppm 1. 15 (3H,
t, J =7.2 H), 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 (2R qbud Fnfbium- d@lé‘?ide EXBIMPH 6n 88ad ethyl acetate. The
5-[2- Am no 4,6-di (2-furyl)-5-pyrimdinyl]-1allyl-1,2-di hydro-2-pyridi none

HZN-N-~ d Nea c N aye O Jhe 4 4hea COImOUNTs y@s: $¥8d Neghaeds | fufosi @ ar
manner to anpl e 66 using

5-[ 2- am dyordhs Laddi drd it oh ) @rPé’cﬂ'cWéjf né/rlxﬂ)éé- guéj'é‘é!@{&nzs@l’faﬁg'gﬁﬁ'e and
allyl bronide. 1H NWVR (400 M, ppm 4. 50 (2H, 2 H)

4. 95 (]d'c'mc,déhtr]ated- 2:Th%7r%s|'i|€)1e @agasﬁﬂ- -ty tJO'sﬂLl%’a &jglocclﬂﬁmn5 88

(1H, ddt, J = 5.2, 10.0, H, dd, .6 Hz), 6.52
(1H, dd,ch]romé)tcggr%ah?y H@lu’@léﬁ é@ﬂrerﬁj&jﬁ }‘1]exar4-e6 hg’x@fiététh 86 (2H, br s),
7.32 (1H dd, J = .2 Hz), 7.50 (1H, dd, J ), 7.74 (2H

dd, J —aQ:@ﬁatle=64 H) .2: @a@{da BY), to give the tltle com ound 11.7.
5- [2 Am no- 4, 6-di ( 2- furyl) pyrlmdl nyl ] - 1propyl -1, 2- di hydr o- 2- pyri di none

g, 58%) as a pale yellow solid.

'H NMR (400 MHz, DMSO-d¢) O 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 =2.4, 8.4 Hz), 8.35 (1H, d, J = 2.4 Hz).

Reference Example 8: (6-Chloro-3-pyridyl)methyl

methanesulfonate
0
1
Y od
s
Cl N

To a solution of (6-chloro-3-pyridyl)methanol (4.5qg, 31.3
mmol) and triethylamine (13.2ml, 94.7 mmol) in dichloromethane
(90 ml) was dropwise added methanesulfonyl chloride (3.6 ml,
46.5 mmol) over 45 minutes at -9°C to 4°C 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 over anhydrous sodium sulfate and concentrated,

to give the title compound (6.14 g, 88%) as a pale brown solid.

'H NMR (400 MHz, DMSO-d¢) 6 ppm; 3.30 (3H, s), 5.34 (2H, s),
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181
to Exanpl e 66 using

5-[2-am no-4, 6-di (2-f

uryl) -
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)
,6.44(2Hde—16,3.6Hz),6.5(2HdJ:3.

6.78 (1H, 7d61J (¥HY. &dHz) = 7. &1 éltﬁﬂzcl ¥.372(4nk29q, T 242(4H g dgly) = 2. 4

H2ZN~N~O Ns O The title conpound was synthesized in a simlar

9 2 Hz), 7.53 (2H dd, J = 0.8, 1. ). Exanp e 90

5-[ 2- Anlng 436- quzdﬁurmiP—@-gyrqnmdg@gl] 1butyl -
HZN O v' ~ The t|tIe conpound was synthesized in a S|n1Iar

manner

5-pyrimdinyl]-1, 2di hydr o- 2- pyri di none and

6 Hz )

1, 2 di hydr o- 2- pyri di none
manner to

Reference Example 9: 2-(6-Chloro-3- -pyridyl)-1-(2-furyl)-1-
ethanone
I\
| AN 0
a >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

0°C 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 -78°C. A 1.0M

solution of lithium bis(trimethylsilyl)amide in

tetrahydrofuran (86ml, 86 mmol) was added dropwise thereto over

1 hour and then a solution of (6-chloro-3-pyridyl)methyl

methanesulfonate (18.1 g, 81l.7 mmol) in tetrahydrofuran (50 ml)

was added dropwise over 1.5 hours thereto, followed by stirring

whilegraduallyelevatedtoroomtemperature. After 12.5hours,

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

washedwithasaturatedaqueousammoniumchloride solutiontwice,

dried over anhydrous sodium sulfate and concentrated. The
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Exanpl e 66 using

5-[2-am no-4, 6-di (2-furyl)-5-pyrimdinyl]-1, 2di hydro-2-pyri di none and butyl
i odi de. 1H NWR (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. 24 ( 1H d, J =2. 4H ), 7. 22-7 . 30 (1H

M, 7.56d2Hud wals sdbHeddd &P £cPlgel column chromatography
5-[2-Ami no-4,6-di (2-furyl)-5-pyrimdinyl]-1

(2-but ynyd )ads & dohYdne-; 2 oyLh &l mene nd2 YN JINa Dt Q2 Ihe: 11 1.4 compound was
synthesized in a simlar manner to Exanpl e 66 using

5-[2-ami 1103 4 61 (i {29 Fidh ) s s ki di yhd z dn2di Ry Q- Zrdirii Al nane and
1- br ono- 2- but yne.
resulting precipitates were collected by filtration, to give
the title compound (11.9 g, 54%) as a pale brown solid.
'H NMR (400 MHz, DMSO-d¢) 6 ppm; 4.31 (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 (lH, 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-1l-one

The title compound was synthesized in a similar manner to
Reference Example 6 using
2-(6-chloro-3-pyridyl)-1-(2-furyl)-l-ethanone.

4 NMR (400 MHz, DMSO-dg¢) 0 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, 4, J =
8.0 Hz), 7.59 (1H, dd, J = 2.4, 8.0 Hz), 7.77 (2H, d, 3= 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



1H NVR (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) . Exanple 92:

5-[2-Am no-4, 6-di (2-furyl)-5-pyrimdinyl]-1(2-fluoroethyl)-1, 2-di hydro- 2- py
ridinone RZN N N1 N F 183 The title conpound was synthesized in a
simlar m -g, Q_Exapl e 66 using

5-[2-am no-9, 6 furyl ) -5-pyrimdinyl]-1, 2di hydr o- 2- pyri di none and

. 1H NWR (400 MHz, DWBC>d6) 8 ppm 4.22 (2H, dt, J =

: .64 (2H, dt, J = 9.8, 47.6 Hz), 6.38 (2H, dd, J = 0.8, 3.6
Hz), 6. 52 (2‘, od, J=1.6, 3.6 Hz), 6.52 (1H, d, J = 9.2 Hz) , 6. 87 (2H,
br s) , 7.30 o, 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). Exanple 93:

5-[ 2- Ami no- 9- (%ofarxh)sFénE%h%ﬁl QM&lur%(ﬁY&PiQQYté & & Zb%ﬁtﬁ qn@z?ylm di none

HZN N N | ~~ ~N~O | n a reaction vesse -[ 2- am no- 2-furyl

pyrim di nyl ]z-hl%eddﬂw&%r@yrosdjmmq (vm, rmjdéa Wewmpl ),

thlophene 3-boronic acid ( 50 ny, ) , and copper acetate ( 4
r{mﬂétw pﬂb%‘rﬁec@eedgl n W1@m5mylfﬁmwﬁ1£t61@at
Pyrldlne %%& ny, y nnnl) was addeda%hereto foll owed by stirring at

room terrp%%urt%ﬁgyra%re fnlew Sni Bthbepdketre Bkt gEtEBgehegssl O MasST
termnated, the mxture was concentrated and suspended in

di met hyl Slé'tfl%ldﬁ_f RHbsEN WM D6 s U M- s -Ubings t 9 & MBI T @IPMedy by

filtration and the resulting filtrate was purified by HPLC, to give the

title compourd £134)Bhd 2t%¥rak84 (triphenylphosphine)palladium (0) (2.0
g, 1.73 mmol) were successively added thereto, followed by
heating to 90°C 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
theretoover 1.5 hours at 1 to 4°Cunder an atmosphere of nitrogen
gas, followed by stirring further for 2.5 hours while gradually
elevating to roomtemperature. Thereactionmixturewasdiluted
with a saturated aqueous ammonium chloride solution and ethyl
acetate, and then the agqueous 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
collectedby filtrationandwashedwithdiethyl ether and hexane,

to give the title compound (7.80 g, 29%) as a colorless solid.

'H NMR (400 MHz, DMSO-d¢) 6 ppm; 3.92 (3H, s), 7.00 (1H, d, J

117



as a pale yellow solid.

0. 8, 9.

1. 6, 5.2 Hz) , 7. 61 (1H, dd, J =3.2, 5.2 Hz) , 7. 71 (1H, dd, J

2.4 Hz),

5-[2-Am no-4-(2-furyl)-5-pyrimdinyl]-21phenyl -

1H NVR (900 MHz, DVSO-d6) 8 ppm 6. 47 (1H, dd, J

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 =

7.78-7.81 (2H, m, 8.23 (1H, s). Exanple 94:

= 0.8,

N N\" O Nglg Hhe, t7tke-gogpound was symbestzqdH, @, St g2y, rganner, to

Exanpl e 93 usi ng phenylboronlc aci d.
(1H dd, &)= §.83 81}2 léZ)) 8. @16Q1Q51F!dddd3r <J 2= 61 @;83}-1@ H29445§ 7134(%1"' br

s), 6.82

40752(5H;g)6ﬁZ§2(1H d, J = 2.4 Hz), 781(1H dd, J—08 16Hz)

8.21 (1H,

5-[2- Am ngefetdntdr gkhmpiRynbm b tyhindf§E) - 2- phenyl -

-2-pyridinone 185 H2N N The title conpound was synthesized in a simlar

(1H dd, J = 7.32 (1H' dd, J =

s). Exanple 95:

manner to (ExamibeoBBeHylNgsE-(Rbepyhaynenyl hou9Ayeracudpyrimidinone

(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 (7.0qg, 73.3mmol) were successivelyaddedthereto,
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=
20:1, 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 185°C
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
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H NVR (400 MHz, DMSO-d6) 8 ppm 6. 48 (1H, d, J = 9.2 Hz) , 6. 59 (1H dd,
3 , 6.79-6.84 (3H, m, 7.15 (1H, d, J - 15.2 Hz), 7.27 (1H,

), 7.29 (1H, d, J = 7.6 Hz), 7.37 (2H, t, J = 7.6 Hz),

6 Hz), 7.78 (1H, dd, J = 0.8, 1.6 Hz), 7.93 (1H d, J =

.0 1H, d, J = 2.4 Hz), 8.25 (1H, s). Exanpl e96:

. m no- 4, 6-di (2-furyl)-5-pyrimdinyl]-2pyridyl}-4-piperidinecarboxyl

¢ aci d fZN Mudbis LoalifPhNdPothldens A Uteast,| RasMeasalth iyl adethité-

[ 2-ami no-4, 6-di (2-furyl

5-pyri midj, nyd bnd-dhdd A¥hi £ 41 Pk OELIEHNACRY 8P ¥h 8621689 NBhe PeddBtamEl ) Was

suspended in nethanol (0.8 m). A 5N aqueous sodi um hydr oxi de solution (0.2

m) was @Pyﬁ\g‘aw%épe 911 oved 386 £i 1t Sl r izR@ @k sheenyieRparakyre for

15 hours . ter the reaction was term nated, the reaction m xture was

extract egh i é’ﬁﬁuﬁ hydetaGed atg, gwaehede W { i yadSfpaneh brd ne.q,drised guer

anhydrous sodi um sul fate and then the filtrate was concentrated, to give

the titlge conpeyads (20108, 3%« asmoMhi tigy Sl Sl mddh MR {1400 Mze MeOH- dO)
b ppm 1.60-1.73 (2H, n), 1.88-1.96 (2H, n) , 2.50-2. 60 (1H, mM , 2.96-3.

05 (2H, mpognéayﬁéﬁ%&35&aﬂ%edﬁ@iéﬁiééﬁﬁg@ﬂ)—é—?Boflﬁoréph@ngﬁ)—, 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- gl pYr£a018-22pP0h8hen8r 201 € 1bhddehed suBj8ctdngd He) toBExanple 97:
4-{5-[2-An1no-4-(2-fury|§-5-pyr|nldlnyl]-20xo-1,2-d|hydro-l-pyrldinyl}butyr
Ic _ac!fl é%ﬁ‘ﬁ'zét%)ﬁl”réﬁc@ibp\wi\tﬂ gthdbeihétie gonpRuDdrWASnEY¥Rt BEsi zed in
a simlar manner to

Reference Example 4.

~ ” ®v-

(Method 2)

Sodium (3.4 g, 147 mmol) was dissolved in ethanol (500 ml),
and then ethyl (E)-3-(3-fluorophenyl)-2-(4-pyridyl)-2-
propenoate (33 g, 121 mmol) and guanidine hydrochloride (13.9
g, 146mmol) 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
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Exanpl e 96 usi ng net hyl

4-{5-[2-am no-4-(2-furyl)-5-pyrimdinyl]-2-o0xo0-1, 2-di hydrol-pyridi nyl }
oate. 1H NMR (900 M#z, DVMSO-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, 8313 GiHors) tol8fve tRAMRLE 986mpound (15 g, 44%) as a yellow
5-(2-Fluoro-4-pyridyl)-4-(2-furyl)-2pyrimdinylamne HZN N N~ i'N F The
title conF%%@%Iwas synthesized in a simlar manner to Reference Exanple 6
and Exanple 14 using 2-(2-fluoro-9-pyridyl)-21-(2-furyl)-1-ethanone. 1H NMVR
(400 MHz, : d m 9 Hs gF.J =4 3. ), 698 1H; dd, J
L0, B IR o CoRgET PSR D Bps o B it £ 699551 1H
,)7-2(3 (1|b‘, =gg,. 6Jnz) 0. 780017.87HE3n, B) 217 (ddl7di5 I p-m H.o® 224 1H

S). anpl e ;

4-[ 2- Ami NQ14r. ( 3y Uiy 19 Sramy ! il & ay14] o %7301 Myedigre2- @yt dimone =N O N NH
OA suspeﬁsidn oF 5-(2-f|udrof4-pyridyI)-i-(Z-fg/;l)§§f3yrinid%nyP:nine
(3.00 9, RLfeQ R Jeddmmencent ratgd; hydeoghleni¢igacisd (15 m)-water (15
m) was stirred at 100C for 2 hours. After coolihg as it was, the reaction
m xture wag-RRULIRIZed Mmidith 9N aq48qds Se@m hydroxi de sol ution. The
resultingaso??dbﬁgé)colIecteaﬁky filtration, washed with water and dried at

60C for 22 hours, to ive the title conpound (2.19 188
H2N\T?N

HN

but an

The title compound was synthesized in a similar manner to
Method 1 of Reference Example 12 using 2-furaldehyde.
14 NMR (400 MHz, DMSO~d¢) 6 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)-2-

propen-l-one

o)
\N/\)J\@
| 0
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 coolingas it was, the reactionmixture
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, 97%)
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g, 70a) as a pale brown solid. 1H NVR ( 400 MHz, DVSO-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), 7.3l (1H, d,
J =6.8 H), 7.78 (1H, dd, J = 0.8, 1.8 Hz), 8.19 (1H, s). The conpounds of
Exanpl es 100 to 142 bel ow were synthesized in a simlar manner to Exanples
16, 66, and/or 96 using

4-[2-an1§o 4bQ%wEur%h?d5 pyrimdinyl]-1, 2-di hydro-2-pyridin one. Exanple
100: 4 Am ho- uryl)-5- pyrlnldlnyl] 1lbenzyl - 1, 2- di hydr o- 2- pyri di none

H2N N e S ) E&%ngl
4-[ 2- Amallh\%{\l((zllqoupy% NEMgérF di n’i}? 1%}%%e di %ydro 32prbrl; di none
HZN N ~ N gt Es%' @h/ <?/BJTLG1QE§|912§3596(M'1+01H @&aﬁm e 108; 3.4 Hz),
4-[2-An1 uryl)-5-pyrimdinyl]-1(3- phenylpropyl) 1, 2- dlhydro 2-pyrid
inone 18994 (14, d4d, 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

A suspension of 3-(dimethylamino)-1-(2-furyl)-2-
propen-1l-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 100°C 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
(4.19 g, 86%) as a pale brown solid.

14 NMR (400 MHz, DMSO-d¢) 6 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 (lH, dd, J = 0.8, 2.0 Hz), 8.28 (1lH, d, J

5.2 Hz); MS m/e (ESI) 162 (MHY).

Reference Example 16: 5-bromo-4-(2-furyl)-2-

pyrimidinylamine
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HZNNIT N~\ / i N\ 1 O MSnme (ESI) 373 (MH) . Exanple 103:
4-[2-Am no-4-(2-furyl)-5-pyrimdinyl]-1
(2-fluorobenzyl)-1, 2-di hydro-2-pyridinone N ~-N~ Ol N~\ / I N\ I OF
M5 me (ESI) 363 (MH) . Exanple 104:
4-[2-Ami no-4-(2-furyl)-5-pyrimdinyl]-1
(3-fluorobenzyl)-1, 2-di hydro-2-pyridinone NI N' QG N, \ /
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 2°C, 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.
'Y NMR (400 MHz, DMSO-d¢) 6 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

To a solution of benzyl alcohol (11.4g, 0.105 mol) in
N,N-dimethylformamide (250ml) was added 70% oily sodiumhydride
(4.2 g, 0.123 mol) at 0°C, followed by stirring as it was for
1.5hours. Then, 2,5-dibromopyridine (25g, 0.106mol) was added
thereto, followedby stirringat 70°C 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. Theresultingorganiclayerwaswashedwithasaturated
agqueous 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.
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N~1 FOMme (ESI) 363 (M) . Exarrple 105:
[

I e (

9-12-Am no-4-(2-furyl)-5-pyrimdinyl]-

(9-fl uorobenzyl)-1, 2-di hydr o- 2- pyr|d|none HZNGN" O N1 \ / F\I OMs me
(ESI ) 363 (M) . 190 Exanpl e 106:

4-[2- Ami no-4-(2-furyl)-5-pyrimdinyl]-
(2,9-difluorobenzyl)-1, 2-di hydro-2-pyridinone HZN N ~ |1 F N~ ~

'H NMR (400 MHz, DMSO-dg) 6 ppm; 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

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 -76°C to -72°C under an
atmosphereofnitrogengas. Subsequently, tetrahydrofuran (170
ml) was added dropwise thereto, followed by stirring as it was.
After 1.5 hours, a solution of tributyltin chloride (35g, 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 agqueous ammonium
chloride solution twice, dried over anhydrous sodium sulfate
andconcentrated. Theresiduewassubjectedtosilicagelcolumn
chromatography (elution solvent; hexane, hexane:ethyl

acetate=20:1), to give the title compound (47.0 g, 94%) as a
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N ~
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MS m
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O

I
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F
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F
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(

Ami
rifluoronethyl benzyl)-1, 2-di hydro-2-pyridinone 2NN, G N, vy
FFNMNymedeslgidl 3 (MH). Exanple 109:

[2- Amino-4-(2-furyl)-5-pyrimdinyl]-1

4-trifluer QuRt YRRz Y blisd-2: s 20 28 BY(dili POE- $9% 17y, 0.97-1.15

OF M nme (ESI) 381 (M#) . Exanple 107:
m no-4-(2-furyl)-5-pyrimdinyl]-1

i fl uorobenzyl)-1, 2-di hydro-2-pyridinone N N1 O F I N~ ~ |

(ESI') 381 (NPH) . Exanpl e 108:
no-4-(2-furyl)-5-pyrimdinyl]-1

(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), 7.2%-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)-1-

ethanone
0
9
BN
w
F N

The title compound was synthesized in a similar manner to
Reference Example 5 using 2-fluoro-4-methylpyridine.
'H NMR (400 MHz, DMSO-dg¢) 06 ppm; 4.36 (2H, s), 6.76 (1lH, 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)-1-

ethanone
0
7]
AN
| s
Br N

The title compound was synthesized in a similar manner to

Reference Example 5 using 2-bromo-4-methylpyridine.

14 NMR (400 MHz, DMSO-de¢) 6 ppm; 4.31 (2H, s), 6.77 (1H, dd,
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NNI ~~FFFNOMMe (ESI) 413 (MH). Exarrple 110:

[ 2- Am no-4-(2-furyl)-5-pyrimdinyl]-21nmethyl -1, 2-di hydro-2-pyridi none HzN

~ N~ NwOMMe (ESI) 269 (M#) . Exanple 111

[ 2- Amino-4-(2-furyl)-5-pyrimdinyl]-1ethyl-1,2-di hydro-2-pyridi none H2ZN N
NN OM nme (ESI) 283 (MH) . Exanple 112:

[ 2- Am no-4-(2-furyl)-5-pyrimdinyl]-21propyl -1, 2-di hydro-2-pyridi none H2N
me (B5L) 1287 {MH2) 19236 (1H, ad, J= 1.6, 5.2 Hz), 7.60 (1H, dd,

J=20.4, 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: 4,6-Di(2-furyl)~-2-pyrimidinamine

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.

'H NMR (400 MHz, DMSO-d¢) 0 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)-2-

pyrimidinamine

The title compound was synthesized in a similar manner to
Reference Example 16 using 4,6-di(2-furyl)-2-pyrimidinamine.
'H NMR (400 MHz, DMSO-ds) 6 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).

Reference Example 23 (alternative syntheticmethod of Reference
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Exanpl e113:

1- Allyl-4-[2-am no-4-(2-furyl)-5-pyrimdinyl]1, 2-di hydro-2-pyridinone HzN N
| NI I NOM nle (ESI) 295 (M#) . Exanple 114:

4-[2- Ami no-4-(2-furyl)-5-pyrimdinyl]-21(3-butenyl)-1, 2-di hydro-2-pyridi none
HZN NNNi OMs me (ESI) 309 (M#) . Exanple 115:

7-(4-[2-Am no-4-(2-furyl)-5-pyrimdinyl]-2oxo-1, 2-di hydro- 1- pyridi nyl ) hept a
nenltrllgxgg g ?) N QM 1é o ?rf@%ﬂﬂh¢H)2 f@%%ﬂFLﬁ édBanone
ur

4-[2- Am no-4 yl)-5-pyrimdiny 1cycl obut yl net 2-di hydro-2-pyrid
I none 193
I N
| X 0]
S

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

The title compound was obtained in a similar manner to
Reference Example 9 using 2-thiophenealdehyde.

'H NMR (400 MHz, DMSO-dg¢) 6 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, 4dd, 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~-l-one

The title compound was obtained in a similar manner to
Reference Example 6 using

2-(6-chloro-3-pyridyl)-1-(2-thienyl)-1l-ethanone.
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HZN NN\ N~DOM me (

4-[2-Am no-4-(2-furyl)-5-pyrimdinyl]-1

(3-fluoropropyl)-1, 2-di hydro-2-pyridinone NN, y NNSFi O MS me (ESI)
315 (M#) . Exanple 118: 4-{4-[2-Ami no-4-(2-furyl)-5-pyrimdinyl]-2

0x0- 1, 2-di hydro- 1-pyridinyl }butyronitrile HZN-N' G N, | \N=N i

ESI) 323 (MH+) . Exanple 117:

'H NMR (400 MHz, DMSO-d¢) 0 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
(1, 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-1-

ethanone
| X
O
cI” N7

The title compound was obtained in a similar manner to
Reference Example 9 using benzaldehyde.
'H NMR (400 MHz, DMSO-dg¢) O ppm; 4.54 (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 = 2.4 Hz).
Reference Example 27: 2-(6~chloro-3-pyridyl)-3-

(dimethylamino)-1-phenyl-2-propen-1l-one

The title compound was obtained in a similar manner to
Reference Example 6 using
2-(6-chloro-3-pyridyl)-1-phenyl-1l-ethanone.

'H NMR (400 MHz, DMSO-de¢) O 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-
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OMs me (ESI) 322 (MH+) . Exanple 119:

4-[2-Am no-9-(2-furyl)-5-pyrimdinyl]-1

(6-chl oro-3-pyridyl methyl)-1, 2-di hydro- 2-pyridinone 2NN ' G N .

Il N\ INI OMS me (ESI) 380 (MH#) . 194 Exanpl e 120:

4-[2-Ami no-4-(2-furyl)-5-pyrimdinyl]-1

(2-pyridyl nmethyl)-1, 2-di hydro-2-pyridinone HZNNN ON, I N~ 1 N O
(3-fluorophenyl)-1l-ethanone

® j

a >N ©

The title compound was obtained in a similar manner to
Reference Example 9 using benzaldehyde.
4y NMR (400 MHz, DMSO-d¢) O ppm; 4.55 (2H, s), 7.51 (1H, d, J
= 8.2 Hz), 7.52-7.59 (1H, m), 7.61~7.68 (1H, m), 7.60 (1H, dd,
J=2.4, 8.2 Hz), 7.82-7.87 (1lH, m), 7.%0-7.95 (1H, m), 8.31
(1H, d, J = 2.4 Hz).
Reference Example 29: 2-(6-Chloro-3-pyridyl)-3-

(dimethylamino)-1-(3-fluorophenyl)-2-propen-1-one

The title compound was obtained in a similar manner to
Reference Example 6 using
2-(6-chloro-3-pyridyl)-1-(3-fluorophenyl)-1l-ethanone.

'H NMR (400 MHz, DMSO-d¢) 0 ppm; 2.74 (6H, brs), 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)-2-

pyrimidinylamine
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M5 me (ESI) 346 (M+) . Exanple | 21:

4-[2-Am no-4-(2-furyl)-5-pyrimdinyl]-1

(3-pyridyl methyl)-1, 2-di hydro-2-pyridinone 2N ~-N~ Ol N~~~/ | N~ IN1 O
M5 me (ESI) 346 (MH) . Exanple 122:

4-[2-Ami no-4-(2-furyl)-5-pyrimdinyl]-1

(4-pyridyl nmethyl)-1, 2-di hydro-2-pyridinone N ~-N~ ON1Il ,~/ NN~1 1 0
M5 mie (ESI) 346 (MH) . Exanple 123:

4-[2- Ami no-4-(2-f -5-pyrimdinyl]-1

(2-but yny|112)¢ 1,/,@- di oF- 2- pyri di none

A suspension of 2-amino-6-(3-fluocrophenyl)-5-
(4-pyridyl)-3,4-dihydro-4~pyrimidinone (1.0 g, 3.54 mmol) in
phosphorusoxychloride(15ml)wasstirredat100°Cfor30minutes
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.
lH NMR (400 MHz, DMSO-dg¢) 6 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)-2-

pyrimidinylamine

The title compound was synthesized in a similar manner to
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| 95 H2ZN~-N~ 0 I N~\ OMs me (ESI) 307 (MH) . Exanple 124:
4-[2-Am no-9-(2-furyl)-5-pyrimdinyl]-1
(4,4,4-trifluorobutyl)-1,2-di hydro-2-pyridinone ZNW\N"' O N~ I \ F I N~ F
OM nme (ESI) 365 (M#). Exanple 125:
4-[2-Ami no-4-(2-furyl)-5-pyrimdinyl]-1
(2- met hoxyet hyl ) -1, 2-di hydr o- 2- pyri di none H2ZN N
Example 1 using

2-amino-6-(2-furyl)-5-(4-pyridyl) -3, 4-dihydro-4-pyrimidinon
e.

IH NMR (400 MHz, DMSO-dg¢) 0 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: 4-(3-Fluorophenyl)-6-methoxy-5-(4-pyridyl)-2-

pyrimidinylamine

After sodium (20 mg, 0.870 mmol) was dissolved in methanol
(3 ml), 4-chloro-6-(3-fluorophenyl)-5-(4-pyridyl)-2-
pyrimidinylamine (50 mg, 0.166 mmol) was added thereto and the
mixture was stirred under an atmosphere of nitrogen gas at 60
to 65°C for 30 minutes. After cooling as it was, the reaction
mixture was diluted with ethyl acetate. Then, the mixture was
washed with an agueous ammonium chloride solution thrice and
brine, dried over anhydrous sodium sulfate and concentrated.
To the residue was added diethyl ether, and the resulting
precipitateswerecollectedbyfiltrationandwashedwithdiethyl
ether, to give the title compound (16 mg, 32%) as a colorless
solid.

H NMR (400 MHz, DMSO-d¢) 0 ppm; 3.83 (3H, s), 6.90-7.16 (7H,
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NI\ N~\O i OMSmMe (ESI) 313 (MH#) . Exanple 126:

4-[2-Am no-4-(2-furyl)-5-pyrimdinyl]-1 '
(2-pentynyl -1, 2-di hydro-2-pyridinone HzN 1 N' O0i N, i OMsS nle (ESI) 321
(MH) . 196 Exanpl e 127:

4-[2-Ami no-4-(2-furyl)-5-pyrimdinyl]-1(2-nmethylallyl)-1, 2-di hydro-2-pyridi
none N NI | N~ 1 NOM me (ESI) 309 (M) . Exanple 128:

az[NZNAm NQy 4-1 255 U5 yb g - oripyrmhym & my 124, sebulyl -4, @-18h hy df0+2-PY Ekgiynone

297 (MH").
Example 4: 4-Ethoxy-6-(3-fluorophenyl)-5-(4-pyridyl)-2-

pyrimidinylamine

The title compound was synthesized in a similar manner to
Example 3 using ethanol.
'H NMR (400 MHz, DMSO-d¢) 6 ppm; 1.23 (3H, t, J = 7.2 Hz), 4.33
(2H, 9, J=7.2Hz), 6.92 (2H, brs), 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)-2-

pyrimidinylamine

The title compound was synthesized in a similar manner to
Example 3 using l-propanol.
'H NMR (400 MHz, DMSO-dg¢) 6 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 (MHY).
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| NOM me (ESI) 311 (MH). Exanple 129:
-[2-Am no-4-(2-furyl)-5-pyrimdinyl]-1(2-pentenyl)-1, 2-di hydro-2-pyridi non
HZN N M5 me (ESI) 323 (M#) . Exanple 130:

Am no-4-(2-furyl)-5-pyrimdinyl]-21(3-nmethyl-2-butenyl)-1, 2-di hydro-2-p

- 2-

I di none 197 HZNNNI Ny OMS me (ESI) 323 (M#) . Exanple 131:
-[2-Am no-4-(2-furyl)-5-pyrimdinyl]-21(3-nethyl butyl)-1, 2-di hydro-2-pyridi
n

one H2N py Nn©h Blg:M 42/ 3-FhhOrophenyl) -6-isopropoxy-5- (4-pyridyl) -2-

pyrimidinylamine

The title compound was synthesized in a similar manner to
Example 3 using 2-propanol.
'H NMR (400 MHz, DMSO-d¢) O ppm; 1.23 (6H, d, J = 6.0 Hz), 5.32
(1H, m), 6.89 (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

The title compound was synthesized in a similar manner to
Example 3 using 4-chloro-6-
(2-furyl)-5- (4-pyridyl)-2-pyrimidinylamine and ethanol.
'H NMR (400 MHz, DMSO-d¢) 0 ppm; 1.17 (3H, t, J = 6.8 Hz), 4.28
(2H, g, 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 = 4.4 Hz),
7.57 (1H, dd, J = 0.8, 1.6 Hz), B8.54 (2H, d, J = 4.4 Hz); MS
m/e (ESI) 283 (MH").
Example 8: 4-(2-Furyl)-6-propoxy-5-(4-pyridyl)-2-

pyrimidinylamine
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M5 me (ESI) 325 (M+). Exanple 132:

4-[2- Am no-4- (2-furyl)-5-pyri mdinyl]-1(4-nethyl-3-pentenyl)-1, 2-di hydro- 2-
pyridinone RN NNl ~1 N~~ OMsS me (ESI) 337 (M#) . Exanple 133:
4-[2- Ami no-4-(2-furyl)-5-pyrimdinyl]-1(2-propynyl)-1, 2-di hydro-2-pyridinon
e HNNNI NOM me (ESI) 293 (MH+) . 198 Exanpl e 134:
4-[2- Am no-4-(2-furyl)-5-pyrimdinyl]-1
(2-diethy|aninoeth, 1, 2-di hydro-2-pyridinone H2ZN NI | N~ T | NN~

HﬁLTéN

Na
A 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
l-propanol.
'H NMR (400 MHz, DMSO-d¢) 0 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 (1lH, dd,
J=20.8, 3.6 Hz), 6.45 (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)-2-

pyrimidinylamine

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.

'H NMR (400 MHz, DMSO-d¢) 6 ppm; 1.17 (6H, d, J = 6.4 Hz), 5.28
(1H, sept, J = 6.4 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), 7.17 (2H, dd, J =

1.6, 4.4 Hz), 7.56 (1H, dd, J = 0.8, 1.6 Hz), 8.53 (2H, dd, J
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J M5 nle (ESI) 354 (M#) . Exanple 135:

4-[2-Am no-4-(2-furyl)-5-pyrimdinyl]-1

(2,2,2-trifluoroethyl)-1,2-di hydro-2-pyridinone RN NI "~ F 1 N~F F O M5
me (ESI) 337 (M#) . Exanple 136: 4-[2-Am no-4-(2-furyl)-5-pyrimdinyl]-1
(2-fluoroethyl)-1,2-di hydro-2-pyridinone HZN1 N ON, NSF O M5 nmfe (ESI)
301 (M) . Exanple 137: 9-[2-Am no-4-(2-furyl)-5-pyrimdinyl]-1
(1,2,2,2-tetr gf | uogogthyl ysimzedi hydy 0287pyMud) none 199

Example 10: 4-(Allyloxy)-6-(2-furyl)-5-(4-pyridyl)-2-

pyrimidinylamine

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.
'H NMR (400 MHz, DMSO~d¢) 6 ppm; 4.77 (2H, dt, J=1.6, 5.2 Hz),
5.12 (l1H, dgq, J = 1.6, 10.4 Hz), 5.14 (1H, dq, J = 1.6, 17.2
Hz), 5.93 (1H, ddt, J = 5.2, 10.4, 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)-2-

pyrimidinylamine hydrochloride

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.

'H NMR (400 MHz, DMSO-dg¢) O ppm; 2.09 (3H, s), 6.53 (1H, dd,

134



H2ZN N N~ ~ NF F ~FOFMS m e(ESI ) 355 (MH+) _
. Exanpl e138: 4-[ 2- Ami no-4- (2-furyl)-5-pyrimdinyl]-1-(2,2-difluoroethyl)-1,2

-di hydro-2-pyridinone ZN NI | N~ ~F | i NFOM nme (ESI) 319 (MH)
Exanpl e 139: _ o
4-[2- Ami no-4-(2-furyl)-5-pyrimdinyl]-1(2-ethoxyethyl)-1, 2-di hydro-2-pyridi
none ZN NNI ~~ N~O- OMS me (ESI) 327 (MH) . Exanple 140: Met hyl

{4-[2- am po= 4t (& fureyH) 5per b8l dimyld,; 2r ex9- 8, 23dihysly o-71-@yridi nyd acetate
e e J=20.8, 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-(4-pyridyl)-2-

pyrimidinylamine

After dissolving sodium (540 mg, 23.5 mmol) in anhydrous
ethanol (200 ml), 1-(2-furyl)-2-(4-pyridyl)-l-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
wasconcentratedandtheresiduewas suspendedintetrahydrofuran.
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 washedwith tetrahydrofuran.
The combined filtrates were concentrated, and then methanol was
addedtotheresidue. Theresultingprecipitateswerecollected

by filtrationandwashedwithmethanol, togivethetitle compound
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N, 0 N~

{4-[2- Am no-4-(2-furyl)-5

I 0 OMS nle (ES) 327 (MH) . 200 Exanpl e 141:

-pyrimdinyl]-2oxo-1, 2-di hydro- 1- pyri di nyl }acetic

acid 2N N~ N~ \ O~ ~ Nv 'OH OMS mfe (ESI) 313 (MH+). Exanpl e 142:

4-(4-] 2-
oxo-1, 2-

Amno4(2fury|) 5-pyrimdinyl]-2
di hydr o- 1- pyr|d|n }butyric acid ZNiN~ O\ OIl_ " ~ N v

MS mie (ESI) 341 (M#+). Exanple 143:
hyd -2- {frd2-a Do dré o Fenin| o bpyri midinyl |- 2-oxo- 1, 2-di hydro-1-p

N1, N1- Di
yridi nyl

acetam de H2ZN N O NN~ O
!4 NMR (400 MHz, DMSO-d¢) & 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,
=1.6, 4.4 Hz), 7.65 (2H, dd, J=10.8, 1.8 Hz), B8.66 (2H, dd,

J=1.6, 4.4 Hz).

Example 13: 4-(2-Furyl)-6-phenyl-5-(4-pyridyl)-2-

pyrimidinylamine

The title compound was synthesized in a similar manner to
Example 12 using benzaldehyde.
'H NMR (460 MHz, DMSO-d¢) 6 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 (54, m), 7.64 (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)-2-

pyrimidinylamine

A suspension of 2-(6-chloro-3-pyridyl)-3-

(dimethylamino)-1-(2-furyl)-2-propen-1-one (7.49g, 27.1mmol),

guanidine hydrochloride (7.7 g, 81.0 mmol) and potassium
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A suspension of {4-[2-am no-9-(2-furyl)-5-pyrimdinyl]

2- 0xo-1, 2-di hydro- 1- pyridi nyl }acetic acid (10 ng, 32 unol),

1- hydr oxybenzotri azole (15 ng, 98 unol),

3- (3" -di net hyl am nopr opyl ) - 1-et hyl carbodiimde (15 ng, 96 pnol),

di et hyl am ne hydrochloride (18 ng, 164 unol) and triethylamne (22 ul, 160
unol) in N, N-dinethylformamde (1.0 201 m) was stirred at room

tenperatis &5t d 70U §, THL hRAGH kAN NN X4 Liet NRBF &lihath B8 WiItds wayer and
t hen extracted mnth ethyf acetate. The organic |layer was concentrated and

then puryfi ed iy ddPhE 78 0c Hore 2thgokks! € LOrmownd GG/ ds M Wod),- B m e
(ESI) 368 (NMHt) . Exanple 144:

NL- Phenyiegct{floz[\%l%h@@vﬂas(aliuwaMQMag@ldl N¥hler e OX Dt dngedi By dng- 1- pyrid
inyl acetamde HZN NIy I ~ON-\ Ol N~\ | N OH The title conmpound was

gggt ?eSI »)z@@le idb1a edtdd By MBNNEIt16nh Branphendd3usi nacari, | t 881 NMSeate (ESI)

title compound (5.48 g, 74%) as a pale yellow solid.

'H NMR (400 MHz, DMSO-dg¢) 0 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=10.8, 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]-1,2-

dihydro-2-pyridinone

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)-2-
pyrimidinylamine (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. Trifluorocacetic acid (40 ml) was added to

the residue, followed by stirring at 65°C. After 18 hours, the
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Exanpl e145:

4-[2- Am no-4, 6-di (2-furyl)-5-pyri mdinyl]-1, 2di hydro-2-pyridinone HZN N | N
Il \ NH~O O The title conpound was synthesized in a simlar manner to
Exanpl e 99 using 5-(2-fluoro-4-pyridyl)-4,6-di(2-furyl)-2pyrimdinylam ne.
1H NWR ( 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:)eaJu% fit& 2 was cocleezj asThe: G oaWisy of yExanpigs 146 to 148

bel ow were synthesized in a sim|l|ar manner to Exanples 16 or 66 using

éElx gﬁp ?2‘ Qgrfbrﬁ(ﬁ&?afﬂme)m%wflgncdlwlﬂycﬂm%m&wm@ 2-iNr AedhN@neg

4- [ 2- Ani n%qﬂ]ﬁ%d@ (12 Néfewé); @am&a rJGlQIhn&LyinE&@yété a%qdilala%rs%e% pyrp@li none
H2N N N~ | n e .

ﬁzkzNAgLn%”%ﬁ%Hhﬂﬁzgdgﬁdﬁ ﬁ&dﬁ@ﬂfﬁé“nﬁkk %%%QMEl%@ZCQbQXQQQ ehyr i di none

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,
49%) as a colorless solid.

'H NMR (400 MHz, DMSO-d¢) 6 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 (1lH, 4, J =
2.8 Hz), 7.77 (1H, dd, J = 0.8, 1.8 Hz), 8.12 (1lH, s); MS m/e
(ESI) 255 (MHY).

Example 16: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

methyl-1,2-dihydro-2-pyridinone

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 (44 ml) was added sodium methoxide (940 mg, 17.4 mmol)
at roomtemperature under an atmosphereof nitrogengas, followed
by stirring. After 15 minutes, lodomethane (1.6 ml, 25.7 mmol)

was added thereto, followed by stirring as it was for 22 hours.
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(ESI) 349 (M+) . Exanple 148:

no-4,6 I (2-furyl)-5-pyrimdinyl]-1propyl -1, 2-di hydro-2-pyridi none
| ~N~"OO M me (ESI) 363 (MH). Exanple 149:

no-4, 6-di (2-furyl)-5 203

nyl]-1-(3-hydroxypropyl)-1,2-di hydro-2-pyridinone 2N N N N ~ " ~O
itl e conmpound was syntheS|zed in a simlar manner to Exanple 66

d%%ropandﬁ g?ggéééﬁé"ﬁﬂé éééﬁgldﬂ‘Mﬂﬁﬂdrél %anhy@%% 24B¥H tdi none

ESI) 379 (MH+). Exanpl e

2- A No &- £<§sialu¥l)-ﬁf&y,“ﬂﬂéﬂwédl;%pcyaﬂ@g NecAd Roxypdd ey H2N N

filtration and washed with water, to give the crude crystals
of thetitlecompound (1.98g). Thecrudecrystalsweresuspended
in ethanol, and then the precipitates were collected by
filtration and washed with ethanol, to give the title compound
(1.54 g, 66%) as a pale yellow solid.

14 NMR (400 MHz, DMSO-dg) 6 ppm; 3.46 (3H, s), 6.38 (1H, d, J

9.2 Hz), 6.58 (lH, dd, 0 =1.6, 3.6 Hz), 6.73 (lH, 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, 4, J =2.6 Hz), 7.77 (1H, dd, J =0.8, 1.6 Hz), 8.14
(1H, s); MS m/e (ESI) 269 (MH").

Example 17: 5~[2-Amino-4-(2-furyl)-5~-pyrimidinyl]-1-

ethyl-1,2-dihydro-2-pyridinone

The title compound was synthesized in a similar manner to
Example 16 using ethyl iodide.
4 NMR (400 MHz, DMSO-d¢) 0 ppm; 1.24 (3H, t, J= 7.2 Hz), 3.93
(2H, g, J = 7.2 Hz), 6.38 (1H, d, J = 9.2 Hz), 6.58 (1lH, dd,
J=1.6, 3.2 Hz), 6.71 (1H, 4, 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 (lH, s); MS m/e (ESI) 283 (MH").

Example 18: 1-Allyl-5-[2-amino~4-(2-furyl)-5-
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N ~N HZN " ~O A suspensi on of 5-(2-fluoro-4-pyridyl)-4-(2-furyl)-2
pyrimdinylam ne (300 ng, 1.17 nmmol) and sodi um cyanide in

di ret hyl sul foxide ( 3 m ) was stirred at 150C for 4 6 hours . After
cooling as it was, the reaction mxture was diluted with ethyl acetate and
washed wi th an aqueous sol ution of saturated anmoni um chloride tw ce. The
resulting organic |ayer was dried over anhydrous sodium sul fate and
concent r ate8g: i miRE 1S -dUS Wais JHR -ect R {0 rddd ca gel plate (devel oping
sol vent; 9 di chl oromet hane: net hanol =10: 1) and then washed wi th di et hyl
ether, to give the title conmpound (10 ng, 3% as a colorless solid. 1H NWR
(400 NPE,éPgBCH§6) FY»pm 6.40 (1H, dd, J = 1.2, 5.2 Hz), 6.51 (1H, d, J =
1.2 Hz), 6.2 , J =1.6, 3.9 Hz), 6.60 (1H, dd, J = 0.8, 3.4 Hz),
6.89 (2H, br (1H, dd, J = 0.8, 1.6 Hz), 8.09 (1H, d, J = 5.2 Hz),
8.18 (1H, s). eN151:

5- (2- Met hoxy- 4- pyri <4,6-di (2-furyl)-2pyrimdinamine HZNY NI O INS |
~N ~O O~ The title conpound was synthesized in a simlar manner to Exanple
64 usi ng net hanol .

7.7

The title compound was synthesized in a similar manner to
Example 16 using allyl bromide.
'H NMR (400 MHz, DMSO-dg) 6 ppm; 4.53 (2H, d, J = 5.2 Hz), 5.10
(l1H, 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, §=2.2, 9.2 Hz), 7.64 (1H,
d, J=2.2 Hz), 7.76 (lH, dd, J = 0.8, 1.8 Hz), 8.14 (1H, s).
Example 19: 5-[2-Amino-4-(2-thienyl)-5-pyrimidinyl]-1,2-

dihydro~2-pyridinone

The title compound was synthesized in a similar manner to
Example 15 using 5-(6-chloro-3-pyridyl)-4-(2-thienyl)-2-
pyrimidinylamine.

'H NMR (400 MHz, DMSO-dg¢) O 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, 4, J
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1H NWR (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). Exanple 152:
5-(2-Ethoxy-4-pyridyl)-4,6-di (2-furyl)-2pyrimdinamne HZNr 205 i  The
title conpound was synthesized in a simlar manner to Exanple 64 using

et hanol . 1H NWR (400 MHz, DIVBOCgCg) ~ pp£n)1281 ;2@(;;9 tés ;§: 7.2 H;) ; 4. 34
2H, q, J=7.2 ki), B.O9 2, ,,33_ = 1.
Es 3q6Hz),6 70 (1H, dgl 3 =0. dq Q:Hz),%G 88- 6. 94 ’3I—€| ,15:7%67
2H, dd, ExanbB 06 15z ,2—&m%%o(14H 2ddn 1y 1Y--%,- rnH%%E e

(5 (2- Propoxyl%pyrldyl) Zl 6-di ( 2- furyl) 2pyry|21d| rﬁgrm ne ﬁjl p%pe conpound
was synt hesdwzgd 41, ;_&@155;&3_35 gigjypfdfr%r@(aml e 64 using n-propanol. 1H NWR
(400 MHz, DWVSO-d6) 8 ppm = 7.2 H) , 1. 72 (2H, tg, J =

, t, =72Hz)609(2H dd, J = 0.8, 3. 6 Hz) ,
6, 3. 6 Hz) , 6.70 (1H, dd, J = 08,1.2Hz),6.
67 (2H, dd, J =0. 8, 1.6 Hz), 8.22 (1H, dd, J = 0.8,

7.2, 7.2 Hz), 4 25
6. 45 (2H,H8d,

89-6. 94 (3HYn)|
5.2 Hz). Exantj N _ o _
5- (6-Chl oro-3-pyridyl )} 4-(2-thienyl)-2pyrimdinylamnne 206

The title compound was synthesized in a similar manner to
Example16using5—[2—amino—4—(2—thienyl)—5—pyrimidinyl]—1,2—
dihydro-2-pyridinone.

'H NMR (400 MHz, DMSO-d¢) O 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
(l1H, dd, J=1.0, 3.8 Hz), 7.24 (1H, dd, J = 2.8, 9.2 Hz), 7.68
(18, 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)-5-

pyrimidinyl]-1,2-dihydro-2-pyridinone

The title compound was synthesized in a similar manner to
Example15using5—(6—chloro—3—pyridyl)—4—(3—fluorophenyl)—2—
pyrimidinylamine.

'H NMR (400 MHz, DMSO-d¢) 6 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),
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HZN N The title conpound was obtained in a simlar manner to Exanple 14
using 2-(6-chl oro-3-pyridyl)-3-(di nethyl am no)-1(2-thienyl)-2-propen-1-one.
1H NWVR (400 Mz, 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). Exanple 155:

5- (6- Chl onp33- pyaedyia 4ryphenyk- 2pyrigyi dinykan ng, HNsN; The o id |(@sggnpound
was obtained in a simlar manner to Exarrple 14 using

2- (6-chl opgs3+pyty dyl ) - 3- (di met hyl am no) - 1- phenyl - 2- propenl-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, Bxdmpzp.22%. 55- Qihthﬁo 4 ?32f§uo§o§hgﬁyl 851pykikiaddy1d-3-0. 8,
28Hz), 8.35 (1H, s) . Exanmple 1
5- (6- Chl ometBypyii dyhihgdes8= PL§J9EQBBQBME) 2pyrimdinyl am ne 207 H2N N

The title compound was synthesized in a similar manner to
Example 16 using
5-[2-amino-4- (3~-fluorophenyl)-5-pyrimidinyl]-1,2~-dihydro-2-
pyridinone.
'H NMR (400 MHz, DMSO-dg) O 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), 7.37-7.44 (1H, m), 7.75 (1H, d, J =2.8 Hz), 8.28 (1H,
s).
Example 23: 5-(2-Amino-4-phenyl-5-pyrimidinyl)-1,2-

dihydro-2-pyridinone

The title compound was synthesized in a similar manner to
Example 15 using
5-(6-chloro-3-pyridyl)-4-phenyl-2-pyrimidinylamine.

'H NMR (400 MHz, DMSO-d¢) 6 ppm; 6.16 (1H, d, J = 9.6 Hz), 6.80
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The title conpound was obtained in a simlar manner to Exanpl e 14 using

2- (6-chl oro-3-pyridyl)-3-(di net hyl am no) - 1( 3-fl uorophenyl) - 2- propen- 1- one.
1H NWR (400 Mz, DVMSO-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 conpounds represented by the above formula ( | ) according to the
present in ti re f yl, . @s <an engsi:negyr gc or- (AL, A ,A2B or A3
receptor) %ﬁpagggisgt' egjﬁg%agel}{gpggi’flﬁgal ?ykasgf §I ﬁgg’a%'ﬁéﬁ(f%céﬁt o$=

ant agoni sty .. t Rl e strati h fficacy of the conpounds of
the pr eser12t 6i-r?\?ztsa?n't ??(;ra]éﬁ;—sﬁ?ﬂe@@atﬁ@dt %gﬁt eIF’deSs)c‘ri bed bel ow. Test Exanple
1: Measur he Rkinding.ahil,i adenosi.ne Al receptor A human
adenosi ne%ﬁpelgeg%r ? A \%gléﬂgxér éé’é&li% @Q% @sldilﬁlyél‘ilé‘ii cells, and this
menbr ane saEHA - ed, : rotejn concentration of 66.7 ~g/m in
20 mV HEPES b&?f\g?,sz"?ﬁ . (%o%aﬁsﬁla%fé 100 MM NaCl). To 0.45 mi of this
menbrane sanpl e suspensi on were added 0.025 nl of 60 nMtritiuml abel ed

chl orocycll_%ﬁent,\yl osine (3H CCPA, from NEN Ltd. ) and 0. 025 ml of test
conmpound. '\FQ ' was |eft at 30C for 120 mi nutes, 208 filtered
rapi dly undernsuditi g through a glass fiber filter (GF/ B, from Watnman) ,
and i nmedi atel y" waghed twice with 5 nl of 50 nM water-cooled Tris-HCL
buffer. Thereafter,di | gl ass fiber filter was transferred to a vial,
scintillator was added Phereto, and the radioactivity on the filter was
measured by a |iqui dM&cintillation counter. The inhibition of bindi ng of
3H CCPA to Al # n&ﬂﬁ: c : detepm « usi ng the

fol | owi ng for rruiﬁg,eﬁa%e ﬁbom t tﬁf%ﬁh?gﬁwgﬁl% :%1 %n%%??ggnm%%%ec%ﬁior ation
(1CSO wasxeabael atedsihle follow ng equation). Inhibition (% =[1-binding
in the presence of the tést conpound-nonspecific binding)/(total

bi ndi ng- nergpeahf ne-Ri-RAAGH Hsx ; t; have_ lLa, -t .ot.al__bi ndi ng
means 3H CCPA- bound ra%i oagt i Vi gsgqilhnqﬁﬁg%algsgﬁgehg?wﬁg tzegslréggﬁ%gt?%d; t he
nonspeci fi.c bi ndi ng means 3H CCPA-bound radi oactivity in the presence of
100 ~ MRPIA ([R]-[ 1- net hyl - 2- phenyl et hyl] adenosine) ; and the binding in
the presefgendd (4t tvest, oRPRURA B ;358 @ePAspound réifjié)a{fitﬂ vidyqin the
presence of the test conpound at predéterni ned concentrations. 'Thé

i nhi bi tior %aniszant. BKi (Ivpl de) Ji=n2t e ot.als wasgdeber mmed framphg-f ormul a
of Cheng-Prusoff. Test Exanple 2 : Measurenent of the binding ability to
adenosi ne (ABEA mecept @4 AbHexper onmene . af Hiznhi bi.tsonigf kindi ng to adenosi ne
A2A receptor was conducted using a nenbrane sanple (Receptor Biology Inc .
) where aRzadphesRhe AZA(6-eCiehdos-TENAnBSY EXPL o6s@l(2-fexgesso~ 209

pyrimidinylamine

The title compound was synthesized in a similar manner to

Example 12 using
2-(6-chloro-3-pyridyl)-1-(2-furyl)-1l-ethanone.
'H NMR (400 MHz, DMSO-dg) O ppm; 6.21 (2H, dd, J=10.6, 3.4 Hz),

6.49 (2H, dd, J = 1.8, 3.4 Hz), 6.97 (2H, br s), 7.62 (1H, d,
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Thi s menbrane sanpl e was suspended at a protein concentration of 22.2 ~g/m
in 20 mM HEPES buffer, pH 7.4 (10 MM Mgd 2 and 100 nM NaCl ). To 0.45 m of
t hi s menbrane sanpl e suspensi on were added 0.025 m of 500 nM

tritiuml abel ed 2-p-[2-carboxyet hyl ] phenetyl am no-5' - N- et hyl ar boxyam de
adenosi ne (3H CGS21680, from NEN) and 0. 025 ml of test conpound. This

m xture was |eft at 25C for 90 mnutes, filtered rapidly under suction

t hr ough ol apsy fri-ber £ Y GdB, o o Yhaymgn),,, andgi i ael y -washed
twi ce w ?% 5%rsr154 OP%QSO 7frr1\%7|t g(ez-hf:'og{ogd JfTri ?-\I?Iyéltlggf ?ér).' '?’ﬁgpgg?gér{jgf he gl ass

fiber filtey yasgtrapsfergesgtpig vhaly scpnfijhlator was added thereto, and
the radioactivity on the filTter was heasured by a liquid scintillation

counter. b pg L A THaTel ; _qﬁ%;]j&_ : tor oy the
t est corrpE?);Et}ﬁn {A@hsp%et g?n?négdlggﬂlg ﬁdés(%l | ow gg%f E)p(r)yrru a,orlgl(r;?}cgiﬁf (r)‘Ldmj)t hi s

i nhi bi ti o, % 4 g &4 oncentration (1Cso) was calculated. Inhibition
(%) _ Fﬁlhﬁ?rcf/ %m]g%é\ig%]&t he presence of the test

conpound) - (nonspecify ¢ binding)]/[(total binding)-(nonspecific

bi ndi ng) ] j hx10Q the total binding means 3H CGS21680- bound

radi oacti Vity”inyth® absence of the test conpound; the nonspecific binding
nmeans 3H CGSR16 nd radi oactivity in the presence of 100 ~M RPI A; and

t he bi nding in[thd} presence of the test conpound nmeans 3H CGS21680- bound
radi oactivity thRR ence ofthetestconpoundat predeterm ned

concentratio heHi nhi bi ti on constant (Ki value) in the table was

determ ned 210 fromthe formula of Cheng-Prusoff. Test Exanple 3:
Experinment of Tineht bkt kotoboNFEAYSS isirkated zRHOONCE isam 19t CAYRNLR Adenosi ne
A2B receptor-expressing cells CHOKL cells where human adenosi ne A2B

recept or Hathdleen B 55 eIk | 6- EXCEES- 85 Er Rt 1edh ont @1 g 20161 | - plate at a
density of 1.5x105 cells/well, cultured overnight, and used i'n the

experi medyrininel eigmeighof i nhibitory effect of the test conpound on the
anount of cAMP produced by stinmulation with 30 nM5'-N-ethyl car boxyam de
adenosi né y(NERA 4000 1S, obfg Qv t @d 3igh (3 8r ofy aff igni gy ,f AZ$
receptor. That 1s, the adhe?lil\%;) celaﬁlggssmimgrg%/%ﬁéﬁ'ﬁjce Orlms'ph§26rrlg)w’ell

Kr ebs- R rigere hafif,ed, sol +itd .an Hzognteaissi ngHP. dd Y BSAL . Z.4)uand 6. 67
pre-incubated for 30 mnutes in a volune of 0. 5 m/well . Then, a m xed
sol uti on @ht dimisig NERA andi,t ke Uest 2conpeupd7was atdedddp & vaot ume of 0.1
m/well in the presence of a phosphodi esterase inhibitor Ro-20-1724 (a
product df.RBIz)., AfL{8ér (PHe-dacubat DoA,fbr6 e ) Nut.g% (LHe seacws an/avas
termnated with 0. 1 N HCL in a volune of 300 ~1/well. Measurenent of
intracel | (HSr) c¥VP (MiE)carri ed out using a cAVMP enzyne i mmunoassay kit
produced by Anmersham The inhibition of NECA-stimulated production of cAWP
by the tdéstammdpdliiid wad 2déménerded-ddi(Ag fuhg 1) obl-owirngidduatli ed-
Inhibition (%9 _[1-{ (anmount of CAMP in the coexistence of NECA and the test
conpound ~ lofZ ANy e ohigy nifbinQrebs - Ri nger buffer sol ution)/ (anount

of CAMP upon stinulation with NECA only-anmount of CAMP in only the

Krebs- Ri nger buffer ol ution)}]x100 211 The ability of the conpound
accordind19

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.
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invention to bind to or the ability to antagoni ze adenosi ne receptor are as
follows. Table 1 Test ConpoundKi (nM A~Ki (nM A~,,Ex 161756Ex 172893EXx
18114 ~2 The conpounds according to the present invention, salts thereof or
sol vates of them have an excellent inhibitory action against the adenosine
receptors. Test Exanple 4: Evaluation of Defecation-Pronoting Action The
def ecation-pronoting action of the adenosi ne A2B receptor-inhibiting

b tofy S 11T 1 c8r=Eo he Tanbhsrna r c2apt ot - LA 18st “xaiires 1 to
Contai nihg 1 Car e "RVl Garad Gh CRb Basi X or T Ho o] atiig mt Rod. Tha
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').
Example 28: 6-(3-Fluorophenyl)-5-(6-methoxy-3-pyridyl)-2,4-

pyrimidinediamine

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.

'H NMR (400 MHz, DMSO-d¢) O 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),
7.18-7.24 (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)-5-

pyrimidinyl] -1, 2-dihydro-2-pyridinone

A solution of 6-(3-fluorophenyl)-5-(6-methoxy-3-

pyridyl)-2,4-pyrimidinediamine (5.00 g, 16.1 mmol) in acetic
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is, SDIGS rats (6 weeks-old, fromCharles River) were placed in cages (3
ani mal s/ cage) and prelimnarily allowed food and water ad |i bitum and

rai sed for 1 week. Then, a tared water-absorbing sheet was pl aced bel ow
each cage, and the animals were fasted but allowed water ad |ibitum

t hroughout the experinent. After 1.5 hours, the fecal pellets were

coll ected fromeach cage and observed for abnormality before the experinent

e compounq W@E??Bsﬂc%a%%éa'Wé&%?ﬁ%%rﬁ(%‘éikogi )hWaszégé?r%_@Sl ul ose

(MO was orally administered In a vol une one han

(Wv) M anlyygmas Arahly glyen todhe gBBFLFLR G5 OUp -, A4 1 %339%8%%5‘3‘“ on

of the conpound, the rats were returned to the cage provided wth a new

gglt e - absprl e SNEStaq AL AP ¢B ¥ 42 2L 95 LRenadiyl BLaLLA hPBrokige! ecal
andwashedwithethyl acetate. Theagueouslayerwasneutralized
with 5N hydrochloric acid. The resulting solid was collected
by filtration, to give the title compound (3.36 g, 70%) as a
colorless solid.
'H NMR (400 MHz, DMSO-d¢) 0 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)-5-

pyrimidinyl]-1-methyl-1,2-dihydro-2-pyridinone

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.
'H NMR (400 MHz, DMSO-dg¢) 6 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) 312 (MH").
Example 31: 5-[6-(Benzyloxy)-3-pyridyl]l-4-(2-furyl)-2-

pyrimidinylamine
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t he wat er-absorbi ng sheet were collected fromeach cage, and the external
appear ance was observed, and then counted and wei ghed. The nunber of fecal
pellets is expressed per each cage. Table 2 Test ConpoundDoseNunber of
fecal pellets Mean S E Control-1.25 0.63Ex 163 ngl kgl2.50 0.96Ex 173
ngl kgl5. 50 3. 18Ex 183 ngl kgl4.50 1.26 The conpounds according to the
present invention, a salt thereof or solvates of them have an excell ent
def ecati on-pronotiigyaction. Test Exanple 5: Evaluation of Effects on

Hal operi doN-i pduc o tal epsy Parkinson' s disease is a di sease caused by
t he degenera fom or “cell death of nigrostriatal dopam nergic neurons. The
operidol (dopam ne D /DZ receptor

administrati 8
ant agoni st) bl ockspostlsynapti ¢ DZr ecept or st oi nducecat al epsy. The
hal operi dol -i nducednCta has been known as a cl assic

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 100°C
for 25 hours under an atmosphere of nitrogengas. 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 anhydrous magnesium 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.

'H NMR (400 MHz, DMSO-dg¢) Oppm; 5.36 (2H, s), 6.50 (1H, dd, J
= 0.8, 3.4 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 (2B, m), 7.59 (1H, dd, J=2.6, 8.4 Hz), 6.68
(l1H, dd, J=0.8, 1.8 Hz), 8.06 (1H, dd, J =0.6, 2.6 Hz), 8.14

(1H, s).
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nodel that m mcs Parkinson's di sease by drug admi nistration (Eur. J.

Phar macol ., 182, 327-334(1990)). The adenosi ne A2A receptor antagoni st
conpounds identified 213 by neasuring on their binding abilities to the
receptors in Test Exanples 1 to 3, the salts thereof, solvates of them or
phar maceut i cal conposi ti onscont ai ni ng those wereeval uat edfor effect on

hal operi dol -i nduced cat al epsy byt he nethod descri bed below. That is, the

experi me C u i.ght -qﬁg%g I i ayaj |l abl e from
Charl es xﬁ%%?&%ﬁ%%‘ﬁo‘%ﬁ@o (m‘:fguréjea{{cpt&{)f%\ecg byi%lﬁlg%ré YC%1 . Ltd. )
was dissalved .in a 6, 1%t ri_c acid so L O _ utting solution
in a dosg:J> o?‘dlﬁ’nn&g gLI V\gs iﬂlréﬁl)i rC15t @pﬂ#ﬂ%ﬁrﬁe%ﬁ]yﬂ%ngﬁmégée% to the mce.

The test efelysele] was used as a 0. 5 o MC suspension. 1 . 5 hours after the

intraperﬁPGneél Admi ni stration of hal operi dol, each of the suspension with

the test conpqu PEANS| ' -3hs, 1 £5¢1 compeyng, Lcontrol )

was orally ad%%%?%@%&%%gﬁg%gieﬁﬁiQgQQ%&%&%#}p%gg%o g§of nngse %ogypmeight)
1 hour af . T he. i strafi f $he test coppornd. -1 he, degree of

cat al epsy?v%glrﬁel}glu’?}gl;grﬁmﬁf% (raée's%c?’ to eacrﬁﬁo]fpt he m c%esuc% that a pair of

only for ‘%{a‘;dg)écygﬂ%mgc Ralh %?rgh%LJaéjr%quiS%%Pf w%%CQtHP(%é% e Rl aged by

turns on an cmin cmin wdth. ng/ kg and 0. 3

my/ kg of £aah . of Ahe.1eshi199 g%é@rﬁhgrraéaldﬁi%@kﬁﬁﬁé%s fatakgpsy

scores and criterions are asifoiFoms. Score Duration of catal epsy 0: Wen

the pair ofciNoh/OrAlddhs aad ddie pAL aBhe8lLy 188! LaBShane hndgRandent Iy

pl aced on e stand, ration of such a posture of each pair for |ess

than 5 seconds,, L ol lfnrl\]atsio(alguﬁ)r?c h&?%o%%teurs%liuﬁi%i.chTEQerEQ{lﬂ:EﬁJ&S wer e

being 214 = placed on the stand was or nore seconds but |ess than 10

seconds, anh § he dubat EeReafhy UG t3 RAVHI fashetihgi fih Nl i dbsneparkegs than
5 seconds. 2: The duration of the posture in which the forelinbs were being

pl aced onyt hey st 3¢ WashdPr! vBLE vSEERRUSI t Bk Wil ats .y of, sueh a
posture of the pair hindlinbs was | ess than 5 seconds. 3: The duration of
the postuge i noytd ohrbpt hséeq forel inbs and hindlinbs were being placed on
the stand was 5 or nore seconds but |ess than 10 seconds, the duration of

t he pOStUE)@aﬂ&;S'le\!mi@h tehe d-orein 2 Wer-6 -hel Mgyl Jack - thef vt wind-2vas | ess
than 5 seconds and the duration of such a posture of the hindlinbs was 5 or
nore secopglsimBdindhenduration of the posture in which the forelinbs were
bei ng pl aced on the stand was 10 or nore seconds and the duration of such a
posture of the hin nbs was 5 or nore seconds but |ess than 10 seconds; or
t he duratH oN.t osture in which the forelinbs were being placed on the
stand was 5 re seconds but less than 10 seconds and the duration of
such a postu hi ndl i nbs was 10 or nore seconds.

The title compound was synthesized in a similar manner to
Example 31 using 5-bromo-4,6-di(2-furyl)-2-pyrimidinamine.
14 NMR (400 MHz, DMSO-de¢) O ppm; 5.42 (2H, s), 5.93 (2H, dd,
J=20.4, 3.6 Hz), 6.44 (2H, dd, J =1.6, 3.6 Hz), 6.88 (2H, br
s), 7.01 (1H, dd, J=0.4, 8.8 Hz), 7.30-7.51 (5H, m), 7.62 (lH,
dd, J=2.4, 8.8 Hz), 7.67 (2H, dd, J=20.4, 1.6 Hz), 7.97 (1H,
d, J = 2.4 Hz).

Example 34: 5-(2-Fluoro-4-pyridyl)-4,6-di(2-furyl)-2-
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5: The duration of the posture in which both the forelinbs and hindlinbs
were being placed on the stand was 10 or nore seconds . The effects of the
conmpound were determ ned by maki ng a conpari son between the score of the
control group and the score of the test group in which the test conpound
was adm nistered. A significant difference was anal yzed by Dunnett's-test.
The results are shown in Table 3. 215 Tabl e 3 Nane of groupAdm ni stered

cont ent oundCat al epsy score (Mean f

S. E. )Cbtbégfkbfopeélgpgg 00t 0. OOExanpl e 16Hal operi dol + Test conpoundO. 1
ngl kg4. 63t 0. 38Exa 16Hal operi dol + Test

conpoundl /ﬁgo 8% . 64**Exanpl e 17Hal operi dol + Test conpoundO. 1

ng/ kg3. 38 ‘ag apl e 17Hal operidol + Test conpoundl. Orgl kgl. 13t 0. 67** **
p < 0.01 (copparisopn wth Control group) 216 Clainms 1. A conpound

represented by the|fo lowing formula (1), a salt thereof or a solvate of
them =N

The title compound was synthesized in a similar manner to
Example 12 using
2~ (2-fluoro-4-pyridyl)-1-(2-furyl)-1l-ethanone.
'H NMR (400 MHz, DMSO-dg¢) 0 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 (1lH, m), 7.65 (2H, dd, J = 0.8, 1.6 Hz), 8.31 (1H,
d, J = 5.2 Hz).
Example 55: 5-(2-Fluoro-4-pyridyl)-4-(2-furyl)-6-

(3-furyl)-2-pyrimidinamine

The title compound was synthesized in a similar manner to
Example 12 using
2-(2-fluoro-4-pyridyl)-1-(2-furyl)-1l-ethanone and
3-furaldehyde.

4 NMR (400 MHz, DMSO-dg¢) 6 ppm; 6.31 (1H, dd, J=10.8, 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, brs), 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,
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R~ R2. N~-NRs Cl) R4 R3In the fornula, RlL and R2 are the sane as or
different fromeach other and each represents a hydrogen atom an al kyl
group having one to six carbon atons which nmay be substituted, an al kenyl
group having two to six carbon atons which may be substituted, an al kynyl
group having two to six carbon atons which may be substituted, a cycl oal kyl
group having three to eight carbon atons which nmay be substituted, a
cycloalkqpyhjggqp% q%éing three to eight carbon atons which nay be
substitute€d, a 5 to 19-nenbered non-aronmatic heterocyclic group which may

be substituted, ar eugti_G.1hydrocar Lj Ving Six o fourtoen
car bon at%lr:%n%ef g;ﬁ;m%ngg g“ulb%qj.'o G ggl,iflo%bifa £ @-Ooup- 8

stitut a’5to 19-nenbered aromatic

het erocyc|d ¢ ,or vy C : ituted, an acyl group having one to

Si X carbokggggﬁ% *@%ﬁgggﬁﬁgygﬁﬁgf?%uted or an al kyl sul fonyl group havi ng
one to six carbon atonms which may be substituted; R3 represents a hydrogen
atom a hﬁkpgeﬁ atlb a cyano group, an al kyl group having one to siXx
carbon at ohs fPay be substituted, an al kenyl group having two to six
car bon at onsNwhi y be substituted, an al kynyl group having 217 two to
si x carbon at ofs may be substituted, an aromatic hydrocarbon cyclic
group having Murteen carbon atons which may be substituted, a 5 to
14- menber ed & het erocyclic group which may be substituted, a
nitrogen atomwhi ch' nmay be substituted, an oxygen atom which may be
substituted orma $YlhUr -aLeBLNAI s B iR SRS lihub edhin e ¥ aRI@RANES an
aromati ¢ hydrocarbon cyclic group having six to fourteen carbon atons which
may be s §5&%yée92 @S§n%o 14- menbered aronmati c heterocyclic group which
may be substituted or a 5 to 14-nenbered non-aromati c heterocyclic group
having at,l east) QLo 08B eayinsal uy at edrbonds-whhehonsyahe substituted; and
RS represents an aromati ¢ hydrocarbon cyclic group having six to fourteen

car bon at9n§hM@&g@n@@yrp§x§§p§ghygged or a 5to 1l4-nenbered aronatic
het erocyclic group which may be substituted. 2. The compound according to

claiml, g s@lRt (BhENRYS, Buso<R) Vet i them (vhere) w RI3aadiAZ areot he
sane as or dlg%erent fromeach ot her and each represents a hydrogen atom
an al kyl greupidiavi ego08e 106 3z ,Carlken (alpnsd Wi ehlmdy be6 sidst i6t 9led, an
al kenyl group having two to six carbon atons which may be substituted, an
al kynyl group degvd 8@ .teyos t » Hi) ¥ €0 DORH afans) wii. €A (el be) sdbSyi-uBéd, a
cycl oal kyl group having three to eight carbon atons which nay be

substi t ut edy, amgychoalkengb gedypmhavBng4t Hide tlo &i ght.8aHBon at ons which
may be substituted, a 5 to 14-nenbered non-aronmati c heterocyclic group

whi ch nmayEkRemplibsB7t uted( 2 -ainlae voed t Ry hidy brat boéA-Eyeyit—group havi ng six
to fourteen carbon atons which may be substituted, a 5 to 2|8 14- menber ed
aromati ¢ Hdtehoeygli c2gpyupmidichmiag besubstituted, an acyl group having
one to six carbon atons which may be substituted or an al kyl sul fonyl group
havi ng one to six gaRpon atons which nmay be substituted (provided that a
the formula: (Il1) X2 X3

S F

The title compound was synthesized in a similar manner to
Example 12 using
2-(2-fluoro-4-pyridyl)-1-(2-furyl)-1l-ethanone and
3-thiophenecarboxyaldehyde.

14 NMR (400 MHz, DMSO-dg¢) 0 ppm; 6.39 (1H, dd, J= 0.8, 3.6 Hz),
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\ A (whereinA represents an aromati ¢ hydrocarbon cyclic group having six to
fourteen carbon atons which may be substituted or a 5 to 14-nenbered
aromatic heterocyclic group which nay be substituted; X1 and X2 are the
sane as or different fromeach other and each represents a carbon atom
whi ch may be substituted; and X3 represents a nitrogen atom which may be
substituted, an oxygen atom or a carbon atom which nay be substituted)is
excl uded) ; r e ts; a gyanoLgroyp; apdoR9.repr nts, an i, C
hydrocarbéhagyéﬁ?% gggug-hagfﬁg Sfé Hg)foﬁf?ggg'gzrggﬁ’a@%hs7a%?gﬁi%hy be
substi t ut a-5to 145 r arongt i ¢ hetarocycl c,grou | C be
substitut%%ﬂdr721§P{%%%gﬁggﬁb§§éd7ﬁgﬁ-éﬁgﬁa??é ﬁete?b%yc?ig %?%Ug7ﬂ§ging
one or nor ngat ur.at ond ic subst i;t ut . ~The, co nd
accordi ng @6Hcﬁgfn§17%gigaﬁf§t e>é2¥n%? gﬁ%o#@%tg o#ﬁ%ﬁe§r6wﬂégéi§p and
R2 are the as. qr diff.erent fromeach other and each represents a
hydr ogen é?%ﬁr%%n§%|k§f‘%9§ﬁg havi ng one to six carbon atons which may be

substitut%%ngggghkgny%rsbggﬁuQQ%ngﬁgwgdéggg%&(%Qri%Qggtgﬂs whi ch nay be

219 subs d, an al Kynyl group havin wo to s rbon atons which
may be substi - a Kyl ; having three to ei ght carbon atons
whi ch may %zléﬁﬁéﬁk%hnéiﬁyéﬁﬁé%IBaJ%gﬁyl group having three to ei ght carbon
atons which nay be substituted, a 5 to 14-nmenbered non-aronatic

het er ocycli c group {ch may be substituted, an aromatic hydrocarbon cyclic
group havigg._sin t@ fourteen carbon atons which may be substituted, a 5 to
14- menber ed aro ticoheterocyclic group which may besubstituted, an acyl
group havi ng o-six carbon atons which nay be substituted or an

al kyl sul f onyl ing one to six carbon atons which may be substituted
(provi ded that=angr represented by the formula: X~ (If) XZ X3 \A

(wher ei nAr epr n aromati chydrocar boncycl i cgrouphaving six to fourteen
carbon atons ch may be substituted or a 5 to 14-nenbered aronatic

het erocyclic group which rmay be substituted; X1 and XZ are the sanme as or
different fromraachielbeforppslie@chhy epheseRtisea cArPRAMANQP whhebr My be
substituted: and X3 represents a nitrogen atom which may be substituted, an
oxygen at gRa@pla G hanirgf om which may be substituted)is excluded) ; R3
represents a hal ogen atom an al kyl group having one to six carbon atons
whi ch may 2bg 2sifasid ddredy i val )keny( 2 -gnoupl )hav dich dvéhd aargd X car bon at ons
whi ch may be substituted, an al kynyl group having two to six carbon atons
whi ch nmay 2bey22Q 1 nedihsddstwdlethhvde aronmat i ¢ hydrocarbon cyclic group having
six to fourteen carbon atons which nmay be substituted, a 5 to

14- menber édanaation hatermeyctdo @ gypmwai.al (ay, hesubst id.@,ed, safz pxygen
at om whi ch may be substituted or a sulfur atom which nmay be substituted;
and RO repr.ederitlél,add, pyr+d¥l 0 grup Hza ,4-6p¥oi tildi, nipkyr oup02a9- Qi Ezol i nyl
group, a4-quinolylgroup or a 6-isoquinolinyl group, each of which may have
one or twm)subBsOPt (8ht hr 4) ,THe 2dohpdurtbicdcdordl Ny, to &l di- 17) a 5ab@
thereof or a solvate of them wherein RL and Rz are the sane as or

di fferent (flfonfddehI t ReB,ahd2eattt Hepredehdb s( 1A hydroden CatBon? - @rizal Ky
group having one to six carbon atons which may be substituted, an al kenyl
group havi7n%9t weHy oddfix Ear Bo®,at ofs Whb ¢l )may -B8 $ubstdi vt &d>. ariz)l kynyl
group having two to six carbon atons which nay be substituted, a cycloal kyl
gr oup havi8n%7t Hrlde tdsidi ght= darbonl d-orfs- 8Wizh may be substituted, a
cycl oal kenyl group having three to eight carbon atons which may be

substit ut &kampl® (3P :14omerbEREQTROA-RYEREYILE Het(Erdeydli)c 6gr oup whi ch may
be substituted, an aromatic hydrocarbon cyclic group having six to fourteen
car bon at dfs PMI i ey Ry Bldb<inaniete a 5 to 14- nenbered aromatic

het erocyclic group which may besubstituted, an aryl group having one to siXx
carbon atons which nmay be substituted or an al kyl sul fonyl group having one
to six carbon atons which nay be substituted (provided that a group
represented by the fornul a:
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221 (I'1) X2 Xa \A (whereinA represents an aromati c hydrocarbon cyclic
group having six to fourteen carbon atons or a 5 to 14-nenbered aronatic
het erocyclic group which may be substituted; X1 and X2 are the sanme as or
different fromeach 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-nmenbered non-aronatic heterocyclic group having at

| east one or nore aturat ed bonds which nmay be substituted (provided that
the groupykeprngsented by the above formula (I1) is excluded) . 5. The
conpound ébEﬁ?dl g Po claim1, a salt thereof or a solvate of them wherein
Rl and R2 arBgl as or different fromeach other and each represents
a hydrogen ato n al kyl group having one to six carbon atons which may be
substi tuted, al | group having two to six carbon atons which may be
substi tuted, anLgIk nyl group having two to six carbon atons which may be
substi t ut ed, \‘cycloalkyl group having three to eight carbon atons which
may be substituted, a cycloal kenyl group having three to eight carbon atons
whi ch may be 4- I yghic
group mhlch na¥Qbé£§E% ? ﬁ?gﬁéqg%;agﬁgggﬁgqﬁgg?Sgggggﬁjgvgﬁ%ghggoﬁé havi ng
six to f (ﬁg ons which may be substituted, a 5 to 14-nenbered
aromat i che erocyc IC gr p which may besubstituted, 222 an acyl group
having ong 9 § X, LALP y £189P n)m@ﬂf@yypﬁ-su@@ﬁmﬁ@da@a an al kyl'sul f onyl

group having one to si atonms whitch may be substituted (provided

that a gry LERI£SENM S é% Y1 & dormula: X~ (Il) X2 X\3 \ A (whereinA

represents aromati c drocarbon cyclic group having six to fourteen

car bon atiny b tityt Qrega ol nb rongt
het erocyclic gr&E@o&ﬁ¥Ch%w§$p? 5 gb?ﬁﬁtu?eé &1 aﬁ%ngz S{ggﬁﬁe ggnggas or
di fferent {4 ogyeach 0thes. and) each®5reme§em87 axaphonradomywhich. mey be
substitute and X3 represents a nitrogen at om whi ch may be substituted, an
oxygen atmlroh a gaphopi@f oa Wai £t mBy she substi tao adH,i sdexcs udedy, ; and
R4 represents a 4- pyridyl group, a 4-pyrimdinyl group, a 4-quinazolinyl
group, a #-@uifod Wz )9y Oups DI (B ,6-dEoqui=nal.ignyll.@ aup, eacbh efiHwhdghamay
have one or two substituents |nclud|ng at | east one of a cyano group and a
car banoyl=gr.aumznepsesented, by, tthe 200 mu 3, 8. 45COHHR~AELB) < Wheér,ebn2R6 and
R are the sane as or different fromeach other and each represents a
hydrogen mt¢pom an al kyl group having one to six carbon atons which may be
substituted, an al kenyl group having two to six carbon atons which nay be
subst i t ut Exhmpne al &y nyd - @r-Ripu draoA Srgp i nicd o) -s4 X ( Zaflonl Jat©ns whi ch nmay be
substituted, 223

(4-pyridyl)-2-pyrimidinamine

The title compound was synthesized in a similar manner to

Example 12 using
2-(2-fluoro-4-pyridyl)-1-(2-furyl)-l-ethanone and

4-pyridinecarboxyaldehyde.
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a cycl oal kyl group having three to eight carbon atons which nmay be
substituted, a cycloal kenyl group having three to eight carbon atons which
may be substituted, a 5 to 14-nmenbered non-aronmati c heterocyclic group

whi ch may be substituted, an aromatic hydrocarbon cyclic group having six
to fourteen carbon atonms which nmay be substituted or a 5 to 14-nenbered
aromati c heterocyclic group which may be substituted). 6. The conpound

accordigggkgnggégkii a @Lg%gfge Igrﬁq4§ogyﬁtqjoﬁ-;h§p% ereig,R9

represe Termbere éterocytcli’c group whi'dh may be

substitu aso_t 4 red peniagondti g heteragyel i HroypBavi ng
atleasto&ggbgﬂhnge &ﬁé@tﬁ?ﬁ?@?'boﬁ g i&ﬁgﬁhy be subst?tufgg; and R5
represents,a 5 tg 14- edy@royat hcghehepogysl i€ goupsMhigh pgy be
substituggﬁf éifﬂﬁeﬁég%gggnd according to clainfé, a salt'?ﬂereoﬁgor a
solvate of th ereip rgpresgnig aophal ggenyatom gangalkyl ygroup

havi ng oﬁéléo?gﬁkmgér on g?gng &hich na$ bé substituied, an alkényl group
havi ng t i X1 carhop, at Qs Wy .ch, By, Pe_ supst £t 4 el g 2 &b kyoyl group
havi ng t%a@gléi éléar%o{? ZEE ons %ﬁ{p rrayyg)g sugéti tid% eﬂT ?5% t% 14- menber ed
aromatic el i c.group which may be substituted, an oxygen at om which
may be sagg%ﬁéggégkggea sul fur atom which may be substituted; and R5
represents a 5 to 14-nenbered aronmatic heterocyclic group which nay be
substituted. S. T'-\conpound according to claim4, a salt thereof or a
solvate gfNIham _Mhetein R3 represents a hydrogen atom a hal ogen 224

atom a cyand 9 ouﬁ? an al kyl group having one to six carbon atons which
may be substNyu n al kenyl group having two to six carbon atons which
may be substi tjut e P n al kynyl group having two to six carbon atons which

may be subst j edr a nitrogen atom which may be substituted, an oxygen
atom whi ch may” be substituted or a sul fur atom which may be substituted,
and RS represents a 5 to 14-nenbered aromati c heterocyclic group which may
be substitutefhe %itThe copppauadwascoytimngsitecliai @ Simdl salharider eof or a
sol vate of them wherein R3 represents a hydrogen atom a halogen atom a
cyano greupmpaB abkykiggoup having one to six carbon atons which may be
substituted, an al kenyl group having two to six carbon atons which nay be
substi t upbedz2-anuakkyaybyghdayp) havi(Rg funy 1t 6 1siex haavhen aatdons whi ch may be
substituted, a 5 to 14-nenbered aromatic heterocyclic group which may be
substit ubedzaadneayygen at om whi ch may be substituted or a sul fur atom which
may be substituted; and R5 represents a 5 to 14-nenbered aromatic

het er ocy &l inMRgr(@op Mhi ¢chonmy-die Subrginit wt.dd. (18, dhel eoBpduHm) adcdrdi ng to
any one of clains 1 to 9, wherein RL and/or Rz represents a hydrogen atom
an al kyl (gHouds hdwi hgp oRe2tia)si & Tardbbn katlons - VAi(@H . aysbe 's@stii-thdt ed or
an acyl group having one to sixteen carbon atons which na¥ be substituted
(provi ded1tiham) a §r bemp? r 2pr €bntd By 6Ohe -fadk hdHa; m) » 8.07 (1H, d, J

= 5.2 Hz).
Example 42: 5-(2-Bromo-4-pyridyl)-4,6-di(2-furyl)-2-

pyrimidinamine

The title compound was synthesized in a similar manner to
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225 (1) X2 X3 VA ( wherein A represents an aromatic hydrocarbon cyclic
group having six to fourteen carbon atons which may be substituted or a 5
to 14-nenbered aromatic heterocyclic group which may be substituted; X1 and
Xz are the sane as or different fromeach other and each represents a
carbon atom which may be substituted; and X3 represents a nitrogen atom

whi ch may be substituted, an oxygen atom or a carbon atom which may be

substi tuted) i-S cl , a salt thereof or a solvate of them 11. The
conpound &@%5?53?3 %%Hg%% one of clainms 1, 4 and 8, wherein RO is a group

ol ot o0 Jr AT B A unst (1 veRY b s B TKI the 1ing B may be
substituad i 1) ang, Lo ROUL 810WPS58) 85457 20T NG 19 lenang sppstituent
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]-4,6-

di (2-furyl)-2-pyrimidinamine

In an autoclave, 5-(2-fluoro-4-pyridyl)-4,6-

di (2-furyl)-2-pyrimidinamine (200mg, 0.621mmol) was suspended
in 1,2-dimethoxyethane (10 ml) and then a 50% dimethylamine
aqueous solution (5 ml) was added thereto, followed by stirring
at 70°C. 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
was concentrated. Theresultingsolidwas suspendedinethanol,
collected by filtration and washed with ethanol, to give the
title compound (92 mg, 43%) as a pale yellow solid.

'H NMR (400 MHz, DMSO-d¢) 0 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
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The group consisting of a hydrogen atom a hal ogen atom a hydroxyl group,
a nitro group, a cyano group, an al kyl group having one to six carbon atons
whi ch may be substituted, an al kenyl group having two to six carbon atons
whi ch may be substituted, an al kynyl group having two to six carbon atons
whi ch may be 226 substituted, an al koxy group having one to six carbon
atons which may be substituted, an al kenyl oxy group having two to six

carbon at j\ch b ubstitut ed, al kynyl oxy group having two to
si x car bo(r)iL'a ‘(’)ME ! |'cy7h yé’btejos’su stif‘uBtgﬁ,) an al kylthio group having one to

six car borkbﬁtmop X VM-CMH%%% £340sY i-tsu_t[edqmg@hg)%'ggﬁwot) hi4qﬁqg_% 13&9-“9 t wo

to six carbon atons whi'¢h may "be-“substitute kKynyl't group havi ng
two to si r t whi ch may be substituted, an aliphatic acyl group
havingIngﬁﬁﬁ}iﬁﬁhﬁﬁég?bon atons, a carbanoyl group which may be
substituted, an arylacyl group, a heteroarylacyl group, an am no group

whi ch may be substi ed, an al kyl sul fonyl group having one to six carbon
at ons whi gl ymayy be tsubstituted, an al kenyl sul fonyl group having two to six
carbon at orfs Y ney be substituted, an al kynyl sul fonyl group having two
to six carbonNat ich may be substituted, an al kyl sul finyl group having
one to six carbpn whi ch may be substituted, an al kenyl sul finyl group
having two to % C n atonms which may be substituted, an al kynyl sul finyl
group having two/to,gi x carbon atonms which may be substituted, a fornyl
group, a cycloal kyl group having three to ei ght carbon atons which may be
substituted, a cycloal kenyl group having three to eight carbon atons which

may be substi “ﬂg%dti@lé d S JdaBRRE 89nRaRsaLemmt L G RALENAGYRbhRedrosP
whi ch may be substituted, an aromatic hydrocarbon cyclic group having six

to fourt e%a‘ﬁﬁﬁ@ﬁ? %ttof@tlé@dj'\;g: lgﬁyngg m@ﬁékhgﬁgﬁliﬁ@%q@&&sos&ﬂu@mer ed

aromati ¢ heterocyclic group I nay be subsiituted), a salt thereof or a

sol vate ofit 12 e C o] .agcof di o glaignyll, a saj

t her eof orHaﬁgg}%aieN@?’th§P %ﬁgfgiﬁﬁﬁs ?ép% E?grggeﬁ aFBnl 5)ha?bde
atom a cygip @f,0uP- 8Neahkyl grosphavidg, anet qi13, X ge@r o at oss whi ch
may be substituted, a 5 to 14-nenbered aronmati c heterocyclic group which
may be subst)ityed (2R, agHN0J % QUD 013 . @HeXygensat onu W Cly ey . benz),
substituted. 13. The conpound according to claim 1l or 12, wherein RO is a
group represanted,byrt fig, formul @H,0d;RI(V)2 .ar Hzhe 8oo0Bul®H, d, T =5.2

Hz) .
Example 45: 5-[2-(Ethylamino)-4-pyridyl]-4,6-di(2-furyl)-2-

pyrimidinamine

The title compound was synthesized in a similar manner to
Example 43 at 80°C from a 70% ethylamine aqueous solution.

'HNMR (400 MHz, DMSO-dg) 0 ppm; 1.12 (3H, t, J=7.2Hz), 3.23-3.30

(2H, m), 6.07 (2H, dd, J=0.8, 3.2 Hz), 6.30 (1H, dd, J =10.8,
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O_ ~R(v~) / (inthe fornulae (V) and (VI), Re represents a group sel ected
fromthe follow ng substituent group a; and the ring B may be substituted
with one to four groups selected fromthe foll owi ng substituent group a.
Substituent group a The group consisting of a hydrogen atom a hal ogen
atom a hydroxyl group, a nitro group, a cyano group, an al kyl group having
one to six carbon atonms which may be substituted, an al kenyl group having
two to si on At i v Reosubsgifut e, gan (2kkyay! groupehavi ng
two to si§'€§¥ dnfgﬁggglaﬂigﬁ’ggy ge éubstit%%ed, an(alkoxy group havi ng
one to Si phon at i 228 3 ey, be gupstiiwted, an al kenybaxy group
havi ng tm%'%gH%%k %ar oH’dtgﬂsqahich na§pbe subs%itutedfgan al kynyl oxy
group having two hogsix gapbon at ggs (whi chqmay begsgbsyi uped. an alkylthio
gr oup hav?ﬁg %ne OBéiE'gaEggh gtons(aﬂlch ey be substituted, an

al kenyl t hj p,havi hgt OrSk¥] cagbon atons which may be substituted,
an alkynngﬁﬁéggréEb hgh?n%P{%nftd§sfx carbon atons which nmay be

substituted, i LG _ac _bhayi - .gaven carbon atons, a
carbannyl?gréggoékFgﬁ%ﬁgg ge¥§5%§???u?e§?92ﬁ32?9%§ééﬁ group, a

het er oaryl acyl group, an am no group which nmay be substituted, an

al kyl sul fonyl grou aving one to six carbon atons which may be
substi tut ¢dy_ ag_al Kenwyl sul fonyl group having two to six carbon atons which
may be subét?fht d, @n al kynyl sul fonyl group having two to six carbon atons

whi ch may be i ed, an al kyl sulfinyl group having one to six carbon
atons which may be||substituted, an al kenyl sul finyl group having two to six
carbon atons reh be substituted, an al kynyl sul finyl group having two

to six carbon e \i;@hnay be substituted, a fornyl group, a cycl oal kyl
group having three to™ei ght carbon atons which nmay be substituted, a
cycl oal kenyl group having three to eight carbon atons which may be

substituted, arh Lord4ctoephe;edsBON- arouaticoheterpoythiyt)gnpdp whi ch may
be substituted, an aromatic hydrocarbon cyclic group having six to fourteen

carbon at gng rard r§15 -00 plA- FakeRed nay QIZAI endhetdrrs@dy edricd )graoup whi ch may
be substituted), a salt thereof or a solvate of them 14. The conpound
accor di ngnt-grapy1eranef (Gl AlMBwére3mdndd228getier aarsdl thd henenfreomas
solvate of them wherein R4 is 4-pyridyl group which nmay have one or two
substi t uerks rrta athe20onoundfaceondi hgute, cthe nrdact ros alixtiee esfs or a
sol vate of them wherein R3 is a halogen atom a cyano group, an al kyl
group havierg rare cdowskk eanhdne @t vase whrch tingy eBe rsabsvas utaghed w3 ttho
14- menbered aromati c heterocyclic group which nay be substituted or an
oxygen at emtwhi ehdniayibe, sdibsed tatesd . 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.

14 NMR (400 MHz, DMSO-d¢) 0 ppm; 0.89 (3H, t, J=7.2Hz), 1.47-1.57

(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 (24, dd, J =0.8, 1.6 Hz), 8.06 (1H, dd, J = 0.8, 5.2

Hz) .
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16. The compound according to claim 14 or 15, wherein RO is a 4-pyridyl
group which may have one or two substituents conprising at | east one of a
cyano group and a carbanoyl group represented by the fornmula (111): s -CONS
R~ (wherein R6 and R-' are the sane as or different fromeach other and
each represents a hydrogen atom an al kyl group having one to six carbon
atons which may be substituted, an al kenyl group having two to six carbon
atoms whi_ch _nmay . Substdt - al Ky, bavg ng: { Xo.car bon
atoms whEETRF BL sttt Ut oa L P G Bl ip s Tt e Lo o gt
carbon atons _whj.ch may be substituted, a cycloal kenyl group having three to
ei ght caﬁ&ﬁ%@ﬁ%ﬁﬂ?%ﬁ%%h may be substituted, a 5 to 14-menbered
non-aromati ¢ heterocyclic group which may be substituted, an aronmatic

hydr ocar bon cycli oup having six to fourteen carbon atons which may be
substi tutgd orya 14- menbered aromati c heterocyclic group which nmay be
substitutéﬁ\r’a al'® thereof or a solvate of them 230 17. The conpound
accordi ng toNan of claimse 1 to 5 a salt thereof or a solvate of them
wherein RS is enyl group or a naphthyl group, each of which may be
substi t ut ed. 0 Ronpound according to any one of clainms 1 to 16, a
salt thereof \gr/a | vate of them wherein R5 is pyrrolyl group, pyridyl
group, pyridazinyl gretp>pyrinidinyl group, pyrazinyl group, thienyl
group, thiazolyl group, furyl group, quinolinyl group, isoquinolinylgroup,
pht hal azi nyl gr. ; h Ldi vl - Or. hd : n9 Oray s@nnee! ¥b group,
each of mhichqﬁ%?tﬁgﬁguég%é%ﬁ#gJF“%&Q%%hSﬁggﬁgggat%gﬁﬁuggﬁ%ggition

conpri si oppoundgGeeor dh fact Os 8Ny QDBLPH15h8hEE 1 to 18, a salt
t her eof g%“%mg% vg?egng?hgﬁ1 %0. Th% c%npos?t?on according to claim19,

whi ch 1S @f\vr (400 MHz, DMSO-dg) 6 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 (24, 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)-4-

pyridyl]-2-pyrimidinamine

The title compound was synthesized in a similar manner to
Example 46 at 120 to 200°C using i-propylamine.
HNMR (400 MHz, DMSO-dg) 0 ppm; 1.13 (6H,d, J=6.8Hz), 3.97-4.05

(1H, m), 6.07 (2H, dd, J=10.8, 3.2 Hz), 6.28 (1H, s), 6.31 (1H,
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agent for treating or preventing a disease to which an adenosi ne receptor
relates. 21. The conposition according to claim 19, which is an agent for
treating or preventing a disease to which an adenosi ne AZ receptor rel ates.
22. The conposition according to claim 19, which is an agent for treating
or preventing a disease to which an adenosi ne AZA receptor relates. 23. The
conposition according to claim19, which is an agent for treating or

preventing a di .0 whigh aggnogine AZB 4 eceptyor ¢ algaties., 44, The
conposi ti h‘%cciﬁgfgg)foﬁgﬁgié?§9,8§hi§h i's dn 23l )adenosiée recept or

antagonist._ 4 ¢ 3 5 4z, 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)-2-

pyrimidinamine

The title compound was synthesized in a similar manner to
Example 43 at 80 to 120°C using 28% aqueous ammonia.
14 NMR (400 MHz, DMSO-d¢) O 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]-2-

pyridylamino)-1-ethanol

The title compound was synthesized in a similar manner to
Example 46 at 120°C using ethanolamine.

4 NMR (400 MHz, CDCls) 0 ppm; 3.57 (2H, td, J=4.4, 5.2 Hz),

3.84 (2H, t, J = 4.4 Hz), 4.88 (1H, t, J =05.2 Hz), 5.28 (2H,
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25. The conposition according to claim19, which is an adenosi ne A2
receptor antagoni st. 26. The conposition according to claim19, which is
adenosi ne A2A receptor antagonist. 27. The conposition according to claim
19, which is adenosi ne A2B receptor antagonist. 28. The conposition
according to any one of clains 19 to 22, 24 to 26, which is an agent for
treating Parkinson' s disease or an antidepressant. 29. The conposition
according to any f. clyai 19tp 24,633, 10 2%8nd 127 gdwhich 1Sea
def ecat i -5?dné%ﬁﬁ§‘2§én93'g§. T%égtd%boéfﬁ%bn'accgrdfng to any one of
claims 19t 1, 2 and.,27, i chd s n ageny borstreathngy 43

%r%) 63\/:lgsggglg_ldnsc'ic) Y (gﬁ.’ '?%é ?g .7 Y

preyentiﬁﬁ' mpro . |dat|op. . nposi tion according to
claim 30, yhergin the, congtjpaiipg tpyfugctonak, sopstipation.
Example 51: 5-[2-(Benzylamino)-4-pyridyl]-4,6-

di(2-furyl)-2-pyrimidinamine

The title compound was synthesized in a similar manner to
Example 46 at 120°C using benzylamine.
14 NMR (400 MHz, DMSO-d¢) 6 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).
Example 52: 1-{4-[2-Amino-4, 6-di (2-furyl)-5-pyrimidinyl]-2-

pyridyl}-4-piperidinol

The title compound was synthesized in a similar manner to
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32. The conposition according to claim30, which is an agent for treating,
preventing or inproving irritable bowel syndrone, constipation acconpanyi ng
irritable bowel syndrone, organic constipation, constipation acconpanyi ng
enteroparal ytic ileus, constipation acconpanyi ng congenital digestive tract
dysfunction or constipation acconpanyingileus. 33. The conposition
according to claim 19, which is used for evacuating intestinal tracts at
the tinme of exam i,on @k ~dj i Y€ 1S Phe PEfiORE ARO; afd €k BDo -
operatio ??ﬂﬁﬁ% 4%2%%u2580F ngﬁéoﬁg%%%gga %oé%?ng to any one o¥ clains 1
to 18, a salt thereof or a solvate of themfor producing a

def ecati cﬁ‘}’-rprroc}rflbqe]irhogledgent. 35. The conposition according to claim19,

compl i cat Fone T ab bt ERES: 40 PRt & G st Aie The. L TRY Solbost ¢ on
accordi ng o chal o 49, eoh,Ls &) MYpoB) YERI 639991 0633 38Tkl o,

i nprovi ng eran
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-{4-(2-amino-4,6-di(2-furyl)->-

pyrimidinyl]-2-pyridyl}-4-piperidinecarboxylate

The title compound was synthesized in a similar manner to
Example 46 at 120°C using ethyl isonipecotate.
1HNMR (400 MHz, DMSO-d¢) 0 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-4,6-

di (2-furyl)-5-pyrimidinyl]-2-pyridyl}-1,2-ethanediamine
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or an insulin sensitizer. 37. The conposition according to claim 19, which
is a hypotensive agent, a diuretic agent, an agent for treating
osteoporosis, an agent for treating Al zheimer' s disease, an agent for
treating an inflammtory bowel disease or an agent for treating Crohn's

di sease. 38 . A nethod for treating or preventing a disease to which an
adenosi ne receptor relates, which conprises adm nistering a

phar macol ogi cal |y fective amount of the conpound according to claiml, a
salt ther alls)) vate of themto a patient. 39. Use of the conpound
according toY¢l & mA, a salt thereof or a solvate of themfor producing an
agent for tréats preventing a disease to which an adenosi ne receptor
rel ates. 40. A nethog for pronoting defecation, which conprises

adm ni st eri ngZapgph /nac%bogically effective anount of the conpound
according to I mpnt, alt thereof or a solvate of themto a patient. 41.
A conpound sel ected fromthe group consisting of: 233

The title compound was synthesized in a similar manner to

Example 46 using ethylenediamine under reflux.

4 NMR (400 MHz, CDCls3) 0 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-4,6-

di (2-furyl)-5-pyrimidinyl}-2-pyridyl}-1, 3-propanediamine

The title compound was synthesized in a similar manner to
Example 46 at 120°C using 1,3-diaminopropane.
4 NMR (400 MHz, CDCl;) 6 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), 8.21

(lH, dd, J = 0.8, 5.2 Hz).
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(1) 5-[2-anino-4-(2-furyl)-5-pyrinidinyl]-l-nethyl-l,Zdihydro-2-pyridinone;
(2) 5-[2-am no-9-(2-furyl)-5-pyrimdinyl]-1-ethyl-1, 2di hydro-2-pyri di none;
(3) 1-allyl-5-[2-am no-4-(2-furyl)-5-pyrimdinyl]-1, 2di hydro- 2- pyri di none;
(4)

5-[2-am no-4-(2-thienyl)-5-pyrimdinyl]-1-methyl -1, 2di hydr o- 2- pyri di none;
(5)
5-[2-aniEgééﬁig-g%uoquhppy[é;£hfhgigﬁgunyI]-1nethy|-1,2-dihydro-2-pyridino
ne; (6) ' '

5'(2' am no- - hen - e Lo di S 0 - dizh et i< i none; (7)
5-[2-aniab£g,gpaygg-guEéF;ggg%gyyii%iﬁg%?ﬁy}ieghélﬁ%?%g%ﬁeéﬁéﬁ§-pyridinone;
and (8)

5-[ 2, 9-di am no- 6- f | uor ophenyl ) -5-pyrimdinyl]-21nmethyl -1, 2-di hydro-2-pyri
di none, @ gal . thereof or a solvate of them 234
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The title compound was synthesized in a similar manner to
Example 43 at 80°Cusing 5- (2-fluoro-4-pyridyl)-4-(2-furyl) -6~
(3-furyl)-2-pyrimidinamine.

4 NMR (400 MHz, DMSO-dg¢) 6 ppm; 2.99 (6H, s), 6.07 (1H, d, J
= 3.6 Hz), 6.44-6.46 (2H, m), 6.48 (1H, dd, J=1.2, 4.8 Hz),
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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)-2-

pyrimidinamine

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,O.310mmol)wasadded
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2-pyridylloxy)-1l-ethanol

In a reaction vessel, sodium hydride (15 mg, 0.372 mmol)
wassuspendedinN,N—dimethylformamide(4ml)andethyleneglycol
(23 mg, 0.372 mmol) was added thereto, followed by stirring at
80°C for 30 minutes under an atmosphere of nitrogen gas.
Subsequently, 5- (2-fluoro-4-pyridyl) -4, 6-di(2-furyl)-2-

pyrimidinamine(lOOmg,0.310mmol)wasaddedthereto,followed

167



& ()- t 10%' ()- 10 10 10:t109& ()-! 0 10%& ()-!'H O

10%uu&’ () - $96988806-\ ={ Z9si ! 10%Q& ()-!"] 109& ()- >109%& ()- 10%#& () -
10%9& ()- ! 109& ()- %&&' ()))) )dYNGCsi! 10g 10g 10g:s1l0%& () -
T110%& ()-: 110%& ()-: 10%y

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.

'H NMR (400 MHz, DMSO-d¢) 0 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=23.2 Hz), 6.45 (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 (lH, d, J =
5.2 Hz).

Example 66: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

propyl-1,2-dihydro-2-pyridinone

N
O
N
N

S

In a reaction vessel, 5-[2-amino-4-(2-furyl)-5-
pyrimidinyl]-1,2-dihydro-2-pyridinone (100 mg, 0.393 mmol) 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 50°C for 17 hours. After
the reaction was terminated, the mixture was concentrated and

suspended in dimethylsulfoxide. The insoluble matters were
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removed by filtration and the resulting filtrate was purified
by HPLC, to give the title compound (48 mg, 41%) as a pale yellow
solid.

14 NMR (400 MHz, DMSO-dg¢) & ppm; 0.86 (3H, t, J= 7.2 Hz), 1.67
(2H, tq, 3 =7.2, 7.2 Hz), 3.85 (2H, t, J=17.2 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]-1-

butyl-1,2-dihydro-2-pyridinone

A
o
A
N

A~

The title compound was synthesized in a similar manner to
Example 66 using butyl iodide.
14 NMR (400 MHz, DMSO-dg¢) 6 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 (lH, 4, J = 9.2 Hz), 6.57 (lH, dd,
J=1.6, 3.6 Hz), 6.68 (1H, 4, J = 3.6 Hz), 6.79 (2H, br s),
7.22 (1H, dd, J=2.4, 9.2Hz), 7.68 (1H, d, J=2.4Hz), 7.73-7.75
(1H, m), 8.13 (1H, s).
Example 68: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

(2-fluorocethyl)-1,2-dihydro-2-pyridinone
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The title compound was synthesized in a similar manner to
Example 66 usingll—iodo—2—fluoroethane.
4 NMR (400 MHz, DMSO-d¢) O 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-pyridinone

The title compound was synthesized in a similar manner to
Example 66 using 8-bromo-l-octanol.
4 NMR (400 MHz, MeOH-d;) 0 ppm; 1.20-1.31 (8H, m), 1.37-1.45
(2H, m), 1.62-1.71 (2H, m), 3.42 (2H, t, J = 6.8 Hz), 3.92 (2ZH,
t, J = 7.2 Hz), 6.42 (1H, dd, J = 2.0, 3.6 Hz), 6.46 (1lH, d,
J = 9.2 Hz), 6.75 (1H, d, J = 3.6 Hz), 7.27 (1H, dd, J = 2.4,

9.2 Hz), 7.46-7.48 (1H, m), 7.53 (1H, d, J = 2.4 Hz), 8.03 (1H,
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s).
Example 70: Methyl 4-{5-[2-amino-4-(2-furyl)-5-

pyrimidinyl]-2-oxo-1,2~dihydro-1l-pyridinyl}butanoate

The title compound was synthesized in a similar manner to
Example 66 using ethyl 4-bromobutylate.
'y NMR (400 MHz, CDCl3) 6 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=9.2Hz), 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

\
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The title compound was synthesized in a similar manner to

Example 66 using propargyl bromide.

4 NMR (400 MHz, CDCls) 6 ppm; 2.49 (1H, t, J = 2.8 Hz), 4.82
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(2H, d, J = 2.8 Hz), 5.31 (2H, br s), 6.45 (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 = 0.4, 2.4 Hz), 8.1l6 (1lH, s).
Example 72: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

isobutyl-1,2~-dihydro-pyridinone

The title compound was synthesized in a similar manner to
Example 66 using l-iodo-2-methylpropane.
14 NMR (400 MHz, CDCl3) 6 ppm; 0.96 (6H, t, J=7.2Hz), 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=20.8, 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

The title compound was synthesized in a similar manner to
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H NMR (400 MHz, DMSO-d¢) 6 ppm; 1.80 (3H, s), 4.67 (2H, d, J

= 2.0 Hz), 6.41 (1H, 4, J = 9.2 Hz), 6.56-6.59 (1H, m), 6.74
(14, 4, J = 3.2 Hz), 6.80 (2H, br s), 7.26 (1H, dd, J = 2.0,
9.2 Hz), 7.72 (1, 4, J=2.0Hz), 7.74 (1H, br), 8.13 (1H, s).
Example 74: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

benzyl-1,2-dihydro-2-pyridinone

The title compound was synthesized in a similar manner to
Example 66 using 5enzyl chloride.
14 NMR (400 MHz, CDCls) 0 ppm; 5.14 (2H, br), 5.18 (2H, s), 6.39
(1, 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=10.8, 1.6 Hz), 8.07 (1H,
s).
Example 75: 5-[2-Amino-4- (2-furyl)-5-pyrimidinyl]-1-

isopentyl-1,2-dihydro-2-pyridinone

[N
HzNYN o
Na | N

The title compound was synthesized in a similar manner to

173



10 10 10: 109 ()-s3s! 109 ()-1 cvk At sFM 109 ()-1 105 105 105Y: 1096& () -
11096& ()-1 10z 10z 10z: 10%& ()- cfghi 9F-\:k Al !10%

:& ()-11°110%z& ()-1110%sé& ()-!R 110%6& ()- 10 10

10: 10%&' ()-F b~ =k A1 | 110%a& ()- |1 1 109%& ()-

Example 66 using l-iodo-3-methylbutane.
'HNMR (400 MHz, MeOH-d,) 0 ppm; 0.98 (6H, d, J=6.0Hz), 1.60-1.70
(34, 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 = 0.4, 3.6 Hz),

7.38 (1H, dd, J

2.8, 9.2 Hz), 7.58 (1H, dd, 3= 0.4, 1.6 Hz),
7.65 (1H, 4, J = 2.8 Hz), 8.14 (1lH, s).
Example 76: 5-{2-RAmino-4-(2-furyl)-5-pyrimidinyl]-1-

(2-methylbutyl) -1, 2-dihydro-2-pyridinone

The title compound was synthesized in a similar manner to
Example 66 using l-iodo-2-methylbutane.
1y NMR (400 MHz, MeOH-d,) 6 ppm; 0.91 (3H, d, J = 6.8 Hz), 0.96
(3H,t, J=7.6Hz),1.17-1.28 (1H, m), 1.38-1.50 (1H, m), 1.93-2.04
(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 (lH, dd, g = 2.4, 9.2 Hz),
7.57 (1H, br), 7.60 (1H, d, 0 = 2.4 Hz), 8.12 (1H, s).
Example 77: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

octyl-1,2-dihydro-2-pyridinone
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The title compound was synthesized in a similar manner to
Example 66 using octyl bromide.
14 NMR (400 MHz, CDC13) 0 ppm; 0.87 (3H, t, J=7.2Hz), 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
(IH, m), 8.13 (1H, s).
Example 78: 2-{5-[2-Amino-4- (2-furyl)-5-pyrimidinyl]-2-

oxo-1,2-dihydro-1-pyridinyl}ethylcyanide

The title compound was synthesized in a similar manner to
Example 66 using 3-bromopropionitrile.

14 NMR (400 MHz, CDCls) 0 ppm; 2.99 (2H, t, J = 6.0 Hz), 4.20

(2H, t, J = 6.0 Hz), 5.18 (2H, br s), 6.45 (1lH, 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 (1lH, s).
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Example 79: 5-[2-Amino-4- (2-furyl)-5-pyrimidinyl]-1-

(3-fluoropropyl)-1,2-dihydro-2-pyridinone

The title compound was synthesized in a similar manner to
Example 66 using l-bromo-3-fluoropropane.
1y NMR (400 MHz, CDCls) 6 ppm; 2.21 (2H, dtt, J=6.0, 6.8, 27.2
Hz), 4.12 (2H, t, J = 6.8 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 (1lH, s).
Example B80: 5-[2-Amino-4- (2-furyl)-5-pyrimidinyl}-1-

(2—hydroxyethyl)—1,2—dihydro—2—pyridinone

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-
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(3—hydroxypropyl)~1,2—dihydro—2—pyridinone

The title compound was synthesized in a similar manner to
Example 66 using 3-iodopropanol.
14 NMR (400 MHz, MeOH~d,) 6 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 (1lH,
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 (1lH, s).
Example 82: 5-[2~Amino=-4- (2-furyl)-5-pyrimidinyl]-1-

(2-methoxyethyl) -1, 2-dihydro-2-pyridinone

The title compound was synthesized in a similar manner to
Example 66 using 2-bromoethyl methyl ether.
14 NMR (400 MHz, CDCls) 6 ppm; 3.30 (3H, s), 3.70 (2H, t, J =
4.8 Hz), 4.16 (28, 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),
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(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

The title compound was synthesized in a similar manner to
Example 66 using 1l-(2-bromoethyl)pyrrole.
'H NMR (400 MHz, CDCls) 0 ppm; 4.21-4.26 (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 (1lH, dd, J
= 0.8, 1.6 Hz), 7.84 (1lH, s).
Example 84: 2-{5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]}-2-

oxo-1,2-dihydro-l-pyridinyl}acetamide

The title compound was synthesized in a similar manner to
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1y NMR (400 MHz, DMSO-dg¢) 06 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—pyridinone
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The title compound was synthesized in a similar manner to
Example 66 using cyclopropylmethyl bromide.
14 NMR (400 MHz, CDCl3) 6 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 (1lH, m), 8.15 (lH, s).
Example 86: 5-[2-Amino-4- (2-furyl)-5-pyrimidinyl]-1-

[2—(2—methoxyethoxy)ethyl]—1,2—dihydro—2—pyridinone
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The title compound was synthesized in a similar manner to
Example 66 using 1-bromo-2- (2-methoxyethoxy)ethane.
1y NMR (400 MHz, CDCls) 6 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 (14, 4, J = 2.4 Hz), 7.50 (1H, d, J =
1.6 Hz), 8.15 (1H, s).
Example 87: 5—[2—Amino—4,6—di(2—furyl)—5—pyrimidinyl]—1-

ethyl-1,2-dihydro-2-pyridinone

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.
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14 NMR (400 MHz, DMSO-dg¢) 6 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: b5-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1-

allyl-1,2-dihydro-2-pyridinone

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.

14 NMR (400 MHz, DMSO-dg¢) O 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, dad, J = 2.4, 9.2 Hz), 7.50
(1H, dd, J = 0.8, 2.4 Hz), 7.74 (2H, dd, J = 0.8, 1.6 Hz).
Example 809: 5-[2-Amino-4, 6-di (2-furyl)-5-pyrimidinyl]-1-

propyl-1,2-dihydro-2-pyridinone
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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-pyridinone and propyl iodide.
'H NMR (400 MHz, CDCls) 0 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), 6.44 (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]-1-

butyl-1,2-dihydro-2-pyridinone

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-pyridinone and butyl iodide.

'H NMR (400 MHz, CDCls) 6 ppm; 0.90 (3H, t, J=7.2Hz), 1.23-1.34

(2H, m), 1.65-1.74 (2H, m), 3.98 (2H, t, J=7.2 Hz), 6.50 (2H,
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dd, J =1.6, 3.6 Hz), 6.75 (2H, d, J = 3.6 Hz), 6.81 (1H, d,
J=9.2Hz), 7.04 (2H, brs), 7.14 (1H, d, J=2.4 Hz), 7.22-7.30
(1H, m), 7.56 (2H, 4, J = 1.6 HZ).

Example 91: 5-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1-

(2-butynyl)-1,2-dihydro-2-pyridinone

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-pyridinone and l-bromo-2Z2-butyne.

'H NMR (400 MHz, DMSO-dg¢) O ppm; 1.74 (3H, t, J = 2.4 Hz), 4.65
(2, g, J = 2.4 Hz), 6.41 (2H, dd, J = 0.8, 3.6 Hz), 6.52 (1H,
dd, J=0.4, 9.2 Hz), 6.54 (2H, dd, J=2.0, 3.6 Hz), 6.88 (2H,
br s), 7.30 (1H, dd, 0 = 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-fluorcethyl)-1,2-dihydro-2-pyridinone
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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-pyridinone and l-iodo-2-fluocroethane.

'H NMR (400 MHz, DMSO-d¢) O ppm; 4.22 (2H, dt, J = 4.8, 26.0
Hz), 4.64 (2H, dt, J = 4.8, 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), 7.74 (2H, dd, J = 0.8, 1.6 Hz).

Example 93: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

(3-thienyl)-1,2-dihydro-2-pyridinone

In a reaction vessel, 5~[2-amino-4-(2-furyl)-5-
pyrimidinyl]-1,2-dihydro-2-pyridinone (50 mg, 0.197 mmol),
thiophene-3-boronicacid (50mg, 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 inthe air. After
the reaction was terminated, the mixture was concentrated and
suspended in dimethylsulfoxide. Subsequently, the insocluble
matters were removed by filtration and the resulting filtrate

was purified by HPLC, to give the title compound (34 mg, 51%)
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as a pale yellow solid.

'H NMR (400 MHz, DMSO-d¢) 0 ppm; 6.47 (1H, dd, J=10.8, 9.6 Hz),
6.59 (1H, dd, J =1.6, 3.2 Hz), 6.78 (2H, br s), 6.82 (1H, dd,
J=20.8, 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=10.8, 2.4 Hz), 7.78-7.81 (2H, m), 8.23 (1H, s).
Example 94: 5-[2-Amino-4- (2-furyl)-5-pyrimidinyl]-1-

phenyl-1,2-dihydro-2-pyridinone

The title compound was synthesized in a similar manner to
Example 93 using phenylboronic acid.
14 NMR (400 MHz, DMSO-d¢) O 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=12.4, 9.2 Hz), 7.40-7.52 (5H,
m), 7.62 (1H, d, J = 2.4 Hz), 7.81 (lH, dd, J = 0.8, 1.6 Hz),
8.21 (lH, s).
Example 95: 5-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

[ (E) -2-phenyl-1l-ethenyl]-1,2-dihydro-2-pyridinone
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The title compound was synthesized in a similar manner to
Example 93 using E-phenylethenylboronic acid.
14 NMR (400 MHz, DMSO-d¢) O 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 (1lH, 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=10.8, 1.6 Hz), 7.93 (1H, d, J =15.2 Hz), 8.06
(14, 4, J = 2.4 Hz), 8.25 (1H, s).
Example 96: 1-{4-[2-Amino-4, 6-di(2-furyl)-5-pyrimidinyl]-2-

pyridyl}-4-piperidinecarboxylic acid

O~ OH

Inareactionvessel,ethyll—{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
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by stirring at roomtemperature for 15 hours. After the reaction
was terminated, the reaction mixture was extracted with ethyl
acetate,washedwithwaterandbrine,driedoveranhydroussodium
sulfate and then the filtrate was concentrated, togive thetitle
compound (20 mg, 36%) as a white solid.

4 NMR (400 MHz, MeOH-d4) 0 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), 4.17-4.25 (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 (Z2H,
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]-2-

oxo0-1,2~dihydro-1-pyridinyl}butyric acid

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—dihydro—
l-pyridinyl}butanoate.

'H NMR (400 MHz, DMSO-d¢) 6 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, 4, J = 2.4 Hz), 7.74-7.76 (1H, m), 8.15 (1H, s).
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pyrimidinylamine

The title compound was synthesized in a similar manner to
Reference Example 6 and Example 14 using
2-(2-fluoro-4-pyridyl)-1-(2-furyl)-1l-ethanone.

14 NMR (400 MHz, DMSO-d¢) 6 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=10.8, 1.8 Hz), 8.21 (1H,
d, J = 5.2 Hz), 8.27 (1lH, s).

Example 99: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyll-1,2-

dihydro-2-pyridinone

A suspension of 5-(2-fluoro-4-pyridyl)-4-(2-furyl)-2-
pyrimidinylamine (3.00 g, 1i.70 mmol) in concentrated
hydrochloric acid (15 ml)-water (15 ml) was stirred at 100°C
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 60°C for 22 hours, to give the title compound (2.19
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sy 109X kL; 109&l s! 10% &
Y 4 Q\IMQ/ 400 MHz, DMSO—&e()O 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), 7.31 (1H, d, J =
6.8 Hz), 7.78 (1H, dd, J = 0.8, 1.8 Hz), 8.19 (1H, s).
ThecompoundsofEkamples100113142belowweresynthesized
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]-1-

benzyl-1,2-dihydro-2-pyridinone

MS m/e (ESI) 345 (MHY).
Example 101: 4-[2-Bmino-4- (2-furyl)-5-pyrimidinyl]-1-

phenethyl-1,2-dihydro-2-pyridinone

MS m/e (ESI) 359 (MH).
Example 102: 4-[2-Bmino-4-(2-furyl)-5-pyrimidinyl]-1-

(3-phenylpropyl)—1,2—dihydro—2—pyridinone
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MS m/e (ESI) 373 (MHY).

Example 103: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]}-1-

(2-fluorobenzyl)-1,2-dihydro-2-pyridinone

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

MS m/e (ESI) 363 (MH').
Example 105: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

(4—fluorobenzyl)—1,2—dihydro—2—pyridinone

MS m/e (ESI) 363 (MH").
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(2,4—difluorobenzyl)—1,2—dihydro—2—pyridinone

F
MS m/e (ESI) 381 (MHY).

Example 107: 4-[2-Amino-4- (2-furyl)-5-pyrimidinyl]-1-

(2,5-difluorobenzyl)-1,2-dihydro-2-pyridinone

F
MS m/e (ESI) 381 (MHY).

Example 108: 4-[2-Amino-4- (2-furyl)-5-pyrimidinyl]-1-

(3-trifluoromethylbenzyl)-1,2-dihydro-2-pyridinone

MS m/e (ESI) 413 (MH").
Example 109: 4-[2-Amino-4- (2-furyl)-5-pyrimidinyl]-1-

(4-trifluoromethylbenzyl)-1,2-dihydro-2-pyridinone
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MS m/e (ESI) 413 (MH").
Example 110: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

methyl-1,2-dihydro-2-pyridinone

MS m/e (ESI) 269 (MH').
Example 111: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

ethyl-1,2-dihydro-2-pyridinone

MS m/e (ESI) 283 (MH").
Example 112: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

propyl-1,2-dihydro-2-pyridinone

MS m/e (ESI) 297 (MH').

192



10H 10H : 10%4& () - &$M 10%4& ()-!1 110%& ()-!p | 1 10%\ p\ & () -

| > 1109%& ()-[~abcd! 2bCk” Al 10L 1109& ()-1s!10%4& ()-' 10 10

10: 109& ()- 1 1109 ()-1"1 1109% ()-12: DUf mpqwlUs+C

10H : 109%4& ()-!]| 0109 ()-!h010% h & ()-!LO010%vVLv& ()-!Q L 1109%QQ& ()-!.VL
110%).) & ()-qrskLAl 1051: 109%& ()- !109%& ()-1 10 10

10: 109 ()-s3!'109%& ()-1 10H 10H 7l nKkLAl 105! dsY

Example 113: 1-Allyl-4-[2-amino-4-(2-furyl)-5-pyrimidinyl]-

1,2-dihydro-2-pyridinone

MS m/e (ESI) 295 (MH).
Example 114: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

(3-butenyl) -1, 2-dihydro-2-pyridinone

MS m/e (ESI) 309 (MH").
Example 115: 7-{4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2-

oxo-1,2-dihydro-1-pyridinyl}heptanenitrile

MS m/e (ESI) 364 (MHY).
Example 116: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

cyclobutylmethyl-1,2~-dihydro-2-pyridinone
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MS m/e (ESI) 323 (MH").
Example 117: 4—[2—Amino—4—(2—furyl)—5—pyrimidinyl]—1—

(3-fluoropropyl)-1,2-dihydro-2-pyridinone

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

MS m/e (ESI) 322 (MH').
Example 119: 4-[2-Bmino-4- (2-furyl)-5-pyrimidinyl]-1-

(6—chloro—3—pyridylmethyl)—1,2—dihydro—2—pyridinone

MS m/e (ESI) 380 (MH').
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Example 120: 4-[2-Bmino-4- (2-furyl)-5-pyrimidinyl]-1-

(2—pyridylmethyl)—1,2—dihydro—2—pyridinone

MS m/e (ESI) 346 (MH").
Example 121: 4-[2-Bmino-4- (2-furyl)-5-pyrimidinyl}-1-

(3—pyridylmethyl)—1,2—dihydro—2-pyridinone

MS m/e (ESI) 346 (MH").
Example 122: 4—[2—Amino—4—(2—furyl)—5—pyrimidinyl]—1—

(4—pyridylmethyl)—1,2—dihydro—2—pyridinone

MS m/e (ESI) 346 (MH').
Example 123: 4-[2-Amino-4- (2-furyl)-5-pyrimidinyl]-1-

(2-butynyl)-1,2-dihydro-2-pyridinone
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MS m/e (ESI) 307 (MH").
Example 124: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

(4,4,4-trifluorobutyl)-1,2-dihydro-2-pyridinone

MS m/e (ESI) 365 (MH").
Example 125: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

(2-methoxyethyl)-1,2-dihydro-2-pyridinone

MS m/e (ESI) 313 (MH").
Example 126: 4-[2-Amino-4- (2-furyl)-5-pyrimidinyl]-1-

(2-pentynyl-1,2-dihydro-2-pyridinone

MS m/e (ESI) 321 (MH").
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MS m/e (ESI) 309 (MH").
Example 128: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

isobutyl-1,2-dihydro-2-pyridinone

MS m/e (ESI) 311 (MHY).
Example 129: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

(2-pentenyl)-1,2-dihydro-2-pyridinone

MS m/e (ESI) 323 (MH).
Example 130: 4-[2-Amino-4- (2-furyl)-5-pyrimidinyl]-1-

(3-methyl-2-butenyl)-1,2-dihydro-2-pyridinone
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MS m/e (ESI) 323 (MH').
Example 131: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

(3-methylbutyl)-1,2-dihydro-2-pyridinone

MS m/e (ESI) 325 (MH").
Example 132: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

(4—methyl—3—pentenyi)—1,2—dihydro—2—pyridinone

MS m/e (ESI) 337 (MH").
Example 133: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

(2-propynyl) -1, 2-dihydro-2-pyridinone

MS m/e (ESI) 293 (MH").
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(2-diethylaminoethyl)-1,2-dihydro-2-pyridinone

MS m/e (ESI) 354 (MH").
Example 135: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl])-1-

(2,2,2-trifluorocethyl)-1,2-dihydro-2-pyridinone

MS m/e (ESI) 337 (MH').
Example 136: 4~[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

(2-fluoroethyl)-1,2-dihydro-2-pyridinone

MS m/e (ESI) 301 (MH').
Example 137: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

(1,2,2,2—tetrafluoroethyl)—1,2—dihydro—2—pyridinone
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MS m/e (ESI) 355 (MH").
Example 138: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-1-

(2,2-difluorcethyl)-1,2-dihydro-2-pyridinone

MS m/e (ESI) 319 (MH").
Example 139: 4-[2~Amino-4-(2-furyl)-5-pyrimidinyl]-1-

(2-ethoxyethyl)-1,2-dihydro-2-pyridinone

MS m/e (ESI) 327 (MHY).
Example 140: Methyl {4-[2-amino-4-(2-furyl)-5-

pyrimidinyl]-2-oxo-1,2-dihydro-l-pyridinyl}lacetate

MS m/e (ESI) 327 (MHY).
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10HY' | 10%& ()-Y' 1 10%8& ()- 10< 10< 10< 10%<& ()-: 10%& () -
L!10%K&jﬁ§émb99p94iPEJﬁ—[2—Amino—4—(2—furyl)—5—pyrimidinyl]—2—

oxo-1,2-dihydro-1l-pyridinyl}acetic acid

MS m/e (ESI) 313 (MHY).
Example 142: 4-{4-{2-Amino-4-(2-furyl)-5-pyrimidinyl]-2-

oxo-1,2-dihydro-1-pyridinyl}butyric acid

MS m/e (ESI) 341 (MH").
Example 143: N1,Nl-Diethyl-2-{4-[2-amino-4-(2~furyl)-5-

pyrimidinyl]~2-oxo-1,2~dihydro-1-pyridinyl}acetamide

A suspension of {4-[2-amino-4-(2-furyl)-5-pyrimidinyl]-

2-ox0-1,2-dihydro-1l-pyridinyllacetic acid (10 mg, 32 umol),

l-hydroxybenzotriazole (15 mg, 98 umol),
3- (3’ -dimethylaminopropyl)-l-ethylcarbodiimide (15 mg, 96

pmol), diethylamine hydrochloride (18 mg, 164 pmol) and

triethylamine (22 ul, 160 pmol) in N,N-dimethylformamide (1.0
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& () - Hﬁé—@g\g%tirred 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)-5-

pyrimidinyl]-2-oxo~-1,2~dihydro-1l-pyridinyl}acetamide

The title compound was synthesized in a similar manner to
Example 143 using aniline.
MS m/e (ESI) 388 (MH').
Example 145: 4-[2-Amino-4, 6-di (2-furyl)-5-pyrimidinyl]-1,2-

dihydro-2-pyridinone

The title compound was synthesized in a similar manner to
Example 99 using 5-(2-fluoro-4-pyridyl)-4,6-di(2-furyl)-2-
pyrimidinylamine.

1§ NMR (400 MHz, DMSO-dg) 0 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).
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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]-1-

methyl-1,2-dihydro-2-pyridinone

MS m/e (ESI) 335 (MH').
Example 147: 4-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1-

ethyl-1,2-dihydro-2-pyridinone

MS m/e (ESI) 349 (MH").
Example 148: 4-[2-Amino-4,6-di(2-furyl)-5-pyrimidinyl]-1-

propyl-1,2-dihydro-2-pyridinone

MS m/e (ESI) 363 (MHY).

Example 149: b5-[2-Amino-4,6~di(2-furyl)-5-
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pyrimidinyl]-1-(3-hydroxypropyl)-1,2-dihydro-2-pyridinone

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 150: 4-[2-Amino-4-(2-furyl)-5-pyrimidinyl]-2-

pyridinecarboxyamide

A suspension of 5-(2-fluoro-4-pyridyl)-4-(2-furyl)-2-
pyrimidinylamine (300 mg, 1.17 mmol) and sodium cyanide in
dimethylsulfoxide (3ml) wasstirredat 150°C for 46hours. After
cooling as it was, the reaction mixture was diluted with ethyl
acetate andwashedwithanaqueous solutionof 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;
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solid.
'H NMR (400 MHz, DMSO-d¢) 6 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, 3.4 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), 8.04 (1H, d, J = 5.2 Hz), 8.18 (1H, s).
Example 151: 5-(2-Methoxy-4-pyridyl)-4,6-di(2-furyl)-2-

pyrimidinamine

A
0O
X

~
0]
The title compound was synthesized in a similar manner to
Example 64 using methanol.
14y NMR (400 MHz, DMSO-d¢) O ppm; 3.88 (3H, s), 6.08 (2H, d, J
=3.6Hz), 6.44 (2H, dd, J=1.6, 3.6Hz), 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: b5-(2-Ethoxy-4-pyridyl)-4,6-di(2-furyl)-2-

pyrimidinamine
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The title compound was synthesized in a similar manner to
Example 64 using ethanol.
'H NMR (400 MHz, DMSO-de¢) 0 ppm; 1.32 (3H, t, J = 7.2 Hz), 4.34
(2H, g, 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)-2-

pyrimidinamine

The title compound was synthesized in a similar manner to
Example 64 using n-propanol.
'H NMR (400 MHz, DMSO-dg¢) 6 ppm; 0.95 (3H, t, J = 7.2 Hz), 1.72
(2H, tq, 0 =7.2, 7.2 Hz), 4.25 (2H, t, 3 =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)-2-

pyrimidinylamine
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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-1l-one.
'H NMR (400 MHz, DMSO-dg¢) 6 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=20.8, 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-2-

pyrimidinylamine

The title compound was obtained in a similar manner to
Example 14 using
2—(6—chloro—3—pyridyl)—3—(dimethylamino)—l—phenyl—Z—propen—
l-one.

'H NMR (400 MHz, DMSO-d¢) 6 ppm; 7.01 (2H, br s), 7.27-7.40 (SH,
m), 7.42 (1H, dd, J=20.8, 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)-2-

pyrimidinylamine
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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.
'H NMR (400 MHz, DMSO-dg) 0 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 (1lH, s).

The compounds representedby the above formula (I) according
to the present invention are useful as an adenosine receptor
(A1, Azn, Apgor Az receptor) antagonist andare specificallyuseful
as an Azp receptor antagonist. Test examples demonstrating the
efficacyof the compounds of thepresent inventionas amedicament
will be described below.

Test Example 1: Measurement of the binding ability to adenosine
A, receptor

A human adenosine A; receptor cDNA was expressed in excess
inCHOK1l cells, andthismembrane samplewas suspendedat aprotein
concentration of 66.7 pg/ml in 20 mM HEPES buffer, pH 7.4 (10
mM MgCl;, 100 mM NaCl). To 0.45 ml of this membrane sample
suspension were added 0.025 ml of 60 nM tritium-labeled

chlorocyclopentyl adenosine (*H-CCPA, from NEN Ltd.) and 0.025

ml of test compound. Thismixturewasleftat 30°C for 120minutes,
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fllterwastransferredtoav&al,sc1ntlllatorwasaddedthereto,
and the radiocactivity on the filter was measured by a liquid
scintillation counter. The inhibition of binding of °H-CCPA
to A; receptor by the test compound was determined using the
following formula, and from this inhibition, 50 % inhibition
concentration (ICsg) was calculated (the following equation).
Inhibition (%)=[1-{binding in the presence of the test
compound-nonspecific binding)/(total binding-nonspecific
binding) }}x100

Intheaboveformula,thetotalbindingn@ans3H—CCPA—bound
radicactivity in the absence of the test compound; the
nonspecific binding means *H-CCPA-bound radiocactivity in the
presence of 100 uM RPIA ([R]-[l-methyl-2-phenylethyl]
adenosine); and the binding in the presence of the test compound
means ‘H-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
A,p receptor

An experiment of inhibition of binding to adenosine Az
receptor was conducted using amembrane sample (Receptor Biology

Inc.) whereanadenosineAjyreceptor cDNAwasexpressed inexcess.
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test compound was determined using the following formula, and
from this inhibition, 50 % inhibition concentration (ICsy) 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 *H-CGS21680-bound radiocactivity in
the presence of 100 pM RPIA; and the binding in the presence
of the test compound means *H-CGS21680-bound radiocactivity in
thepresenceof thetest compoundat predeterminedconcentrations.

The inhibition constant (Ki value) in the table was determined
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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 A,z 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 inavolume of 0.5ml/well. Then, amixed 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 pl/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) }1x100
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Table 1
Ki (nM) Ki (nM)
Test Compound A, Ao
Ex 16 175 6
Ex17 289 3
Ex18 114 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 Asp
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-o0ld, 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 wasplacedbeloweachcage, andtheanimals
were fasted but allowed water ad libitum throughout the
experiment. After 1.5 hours, the fecal pellets were collected
fromeach cage and observed for abnormalitybefore the experiment.

The compound suspended or dissolved in 0.5 % (w/v) methyl
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Ex 18 3 mg/kg 14.50 = 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 D;/D; receptor
antagonist) blocks postsynapticD; receptors to induce catalepsy.
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(1990)).

The adenosine A,y receptor antagonist compounds identified
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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: Whenthepair 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 inwhich the forelimbs were being
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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.
4: Theduration 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.
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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
atomswhichmaybesubstituted,acycloalkenylgrouphavingthree
toeightcarbonatomswhichmaybesubstituted,a55t014~membered
non-aromatic heterocyclic group which may be substituted, an
aromatichydrocarboncyclicgrouphavingsix1x>fourteencarbon
atoms which may be substituted, a 5 to l4-membered aromatic
heterocyclicgroupwhichmaybesubstituted,anacylgrouphaving
one to six carbon atoms which may be substituted or an
alkylsulfonyl group having one to six carbon atoms which may
be substituted; R® 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
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whichmay be substituted, anoxygen atom which may be substituted
or a sulfur atom which may be substituted; R* represents an
aromatichydrocarboncyclicgrouphavingsix1x>fourteencarbon
atoms which may be substituted, a 5 to 14-membered aromatic
heterocyclicgroupwhichmaybeshbstitutedoraa5tol4—membered
non-aromatic heterocyclic group having at least one or more
unsaturated bonds which may be substituted; and R® represents
an aromatic hydrocarbon cyclic group having six to fourteen
carbon atoms which may be substituted or a 5 to l4-membered
aromatic heterocyclic group which may be substituted.

2. The compound according to claim 1, a salt thereof or
a solvate of them, wherein R! 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
eightcarbonatomswhichmaybesubstituted,acycloalkenylgroup
having three to eight carbon atoms which may be substituted,
a 5 to l4-membered non-aromatic heterocyclic group which may
besubstituted,anaromatichydrocarboncyclicgrouphavingsix

to fourteen carbon atoms which may be substituted, a 5 to

218



. 10%8>1 &&' ()- '3 10%>!0& ()- '3 10%, & ()-xa?410&>1 & | 10%8- B- & () -

\:igggggz&'(g)-' U 10909& ()-'! U 10%. <. & () -
‘ (). 10&>! &108&>! & n{Z9?24108&>! & 1MLOY®Q 9& ()- " 109 () -
10909& ()-'! " 10%.0L0& ()-'  1090Q 9& ()-' Q980 10%9Q 94 ()

* 109998 ()-' nzY710&>! &' M 10% () - +
M 10% & () -+ 109Q 9109Q 9&109Q 9, 01099Q 9& ()- ,; 1099Q 9& () -

S8109 : : |
M 100 fﬁg‘ 1§%rﬂ}$§g§}¥é§¥@‘é lég:(%).&?t1%%&@9?81@@%%5?%@@%0@@) -

M 1056 10% () 1 9
vo100 & 13- 26¥bon o 15 havi Ho R T e oS B ey 10 o 1 5] - AdO!

19%05&/; f&) y%gifﬁg(by(.éd §L§ %g?5%5?§@9g9%ﬁ2% @094 bée(do sliGx&rbpns|[: AL0!

- $:10% () - ! 10%

& ()-9Dzr '
: (1S i R O St s kg he o

0 |
?5‘3@{“5‘;& ()Chg %&é@i && () 10 10 Ep}|[:A110 r3@O0%& ()- 3@0%>! a& ()-
2 PR Z - $T910%R>! &&' () - sY10%&>!'&&' ()-!)]|[:All0
@L.0%/>! & ()- . &@0%! ¢ ()- &@LOvEms& ()- $f10%>! && ()- "&10%&>! && () -
109%8>! && ()- 09&>! &&' ()
: 4}-%€EZ|[hMAlOlO&>'&IU&>I&1O&>I& 109%>! &&' () - y210%&>! &&' () -
s0' 100/«|&>I'§&& O 109g>! &&' () - | &@0%& ()-9D) [ NA41010 " 109 () -
Zlé%«r(;&() W)|9[< “()-  C109% & ()- w109 () -
- DVB :NA410 109 & ()- "10%! & ()- 10%! & r10% &
1 1 N ' - . - d-l -
1096+ S& ()- ' 10% &.(f§3|[:hM41010 y, 10%! & () - *10@&!&?()- P «0
(whereinArepresentsanaromatichydrocarboncyclicgrouphaving
six to fourteen carbon atoms which may be substituted or a 5
to l4-membered aromatic heterocyclic group which may be
substituted; X' and x? are the same as or different from each
other and each represents a carbon atom which may be substituted;
and X° represents a nitrogen atom which may be substituted, an
oxygen atom, or a carbon atom which may be substituted)is
excluded); R® represents a cyano group; and R? represents an
aromatichydrocarboncyclicgrouphavingsixix:fourteencarbon
atoms which may be substituted, a 5 to l4-membered aromatic
heterocyclicgroupwhichmaybesubstitutedoreaSto14—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 R! 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
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elghtcarbonatomswhlchmaybesubstituted,acycloalkenylgroup
having three to eight carbon atoms which may be substituted,

a 5 to l4-membered non-aromatic heterocyclic group which may
besubstitutaﬂ,anaromatichydrocarboncyclicgrouphavingsix
to fourteen carbon atoms which may be substituted, a 5 to
14—memberedaromaticheterocyclicgroupwhichmaybesubstituted,
an acyl group having one to six carbon atoms which may be
substituted or an alkylsulfonyl group having one to six carbon

atomswhichmaybesubstituted(providedthatagrouprepresented

by the formula:

g 1
—X ()
I

X3

AN

A

(whereinArepresentsanaromatichydrocarboncyclicgrouphaving
six to fourteen carbon atoms which may be substituted or a 5
to ld4-membered aromatic heterocyclic group which may be
substituted; X! and X? are the same as or different from each
otherandeachrepresentsacarbonatomwhichmaybesubstituted;
and X® represents a nitrogen atom which may be substituted, an
oxygen atom or a carbon atom which may be substituted)is
excluded); R® 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
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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 R' 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
eightcarbonatomswhichmaybesubstituted,acycloalkenylgroup
having three to eight carbon atoms which may be substituted,
a 5 to l4-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—memberedaromaticheterocyclicgroupwhichmaybesubstituted,
an acyl group having one to six carbon atoms which may be
substituted or an alkylsulfonyl group having one to six carbon

atomswhichmaybesubstituted(providedthatagrouprepresented

by the formula:

221



xVAUT3 I'm " 110% ()-MX 110% | & ()-M RO ! 10%y& ()-M ! 10%& ()-M

1109 ()-M! 110% ()-MY #vU4 & 10% ()-)M 9l s! 109 ()-101010 : 10%& () -
LO!' 109& ()- LO!109& ()-# H*xVBvU4 & 109& ()-)!'& 10% & ()-)! *&

109 ()-) & 109 ()-)!'& 10% & ()-)! )& 10% ()-)*5Cz~yl Rl Y@

109& ()-S1010 10 F: 109& ()- & 109 ()-)!'& 10% & ()-)! "&

109%g#q#& ()-)qzX7_RL  93M 109& ()-!93M 109& ()- 93M 109%& ()- 93M 109%& () -
S109& ()-s 1\Y 10%|&'()-va\5210 3:10%& ()- LS, ~110%& ()- =P "ly

109 * & ()%——.L—x ly 109&k& ()-1(1B) 1y 109BB& ()-! !y 10%{& ()-
x2__x3
\A

(whereinArepresentsanaromatichydrocarboncyclicgrouphaving
six to fourteen carbon atoms or a 5 to l4-membered aromatic
heterocyclic group which may be substituted; X' and X* 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 R* represents a 5 to
14-membered non-aromatic heterocyclic group having at least one
or more unsaturated bonds which may be substituted (provided
thatthegrouprepresentedbytheaboveformula(II)isexcluded).
5. The compound according to claim 1, a salt thereof or
a solvate of them, wherein R! 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
eightcarbonatomswhichmaybesubstituted,acycloalkenylgroup
having three to eight carbon atoms which may be substituted,
a 5 to l4-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 groupwhichmaybe substituted,
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and X° represents a nitrogen atom which may be substituted, an
oxygen atom or a carbon atom which may be substituted) is
excluded); and R? 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:
RS
~
—CON 7 ()
{(wherein R® 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

havingtwotosixcarbonatomswhichmaybesubstituted,analkynyl

group having two to six carbon atoms which may be substituted,
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atoms which may be substituted, a 5 to l4-membered non-aromatic
heterocyclic group which may pe substituted, an aromatic
hydrocarbon cyclic group having six to fourteen carbon atoms
which may be substituted or a 5 to l4-membered aromatic
heterocyclic group which may be substituted).

6. The compound according to claim 2, a salt thereof or
a solvate of them, wherein R? represents a 5 to 14-membered
aromatic heterocyclic group which may be substituted or a 5 to
l4—memberednon—aromaticheterocyclicgrouphavingatleastone
or more unsaturated bonds which may be substituted; and R®
representsa!5to14—memberedaromaticheterocyclicgroupwhich
may be substituted.

7. The compound according to claim 3, a salt thereof or
a solvate of them, wherein R? 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 l4-membered aromatic
heterocyclicgroupwhichmaybesubstituted,anoxygenatomwhich
may be substituted or a sulfur atom which may be substituted;
andRsrepresentsaESto14—memberedaromaticheterocyclicgroup
which may be substituted.

§. The compound according to claim 4, a salt thereof or

asolvateofthem,whereinR3representsahydrogenatom,ahalogen
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atom, a cyano group, an alkyl group having one to six carbon
atoms which may be substituted, an alkenyl group having two to
sixcarbonatomswhichmaybesubstituted,analkynylgrouphaving
twotosixcarbonatomswhichmaybesubstituted,a5tol4—membered
aromaticheterocyclicgroupwhichmaybesubstituted,anitrogen
atom which may be substituted, an oxygen atom which may be
substituted or a sulfur atom which may be substituted; and R®
representsa!ito14—memberedaromaticheterocyclicgroupwhich
may be substituted.

9. The compound according to claim 5, a salt thereof or
asolvateofthem,whereinR3representsahydrogenatom,ahalogen
atom, a cyano group, an alkyl group having one to six carbon
atoms which may be substituted, an alkenyl group having two to
sixcarbonatomswhichmaybesubstituted,analkynylgrouphaving
twotosixcarbonatomswhichmaybesubstituted,a5tol4—membered
aromatic heterocyclic group which may be substituted, an oxygen
atom which may be substituted or a sulfur atom which may be
substituted; and R® represents a 5 to l4-membered aromatic
heterocyclic group which may be substituted.

10. The compound according to any one of claims 1 to 9,
wherein R and/or R? 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:
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(whereinArepresentsanaromatichydrocarboncyclicgrouphaving
six to fourteen carbon atoms which may be substituted or a 5
to l4-membered aromatic heterocyclic group which may be
substituted; X! and X? are the same as or different from each
otherandeachrepresentsaCﬁrbonatomwhichmaybesubstituted;
and X® 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 R? is a group represented by the formula (IV):

g——:\) ()

(wherein R® 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
havingonetosixcarbonatomswhichmaybesubstituted,analkenyl
group having two to six carbon atoms which may be substituted,

an alkynyl group having two to six carbon atoms which may be
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substituted,analkoxygrouphavingonetosixcarbonatomswhich
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 groupwhichmaybe 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
grouphavingthreetoeightcarbonatomswhichmaybesubstituted,
a 5 to l4-membered non-aromatic heterocyclic group which may
besﬁbstituteﬂ,anaromatichydrocarboncyclicgrouphavingsix
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.
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or the formula:

| B (VD)

(in the formulae (V) and (VI), R® 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, & cyano group, an alkyl group
havingonetosixcarbonatomswhichmaybesubstituted,analkenyl
group having two to six carbon atoms which may be substituted,
an alkynyl group having two to six carbon atoms which may be

substituted,analkoxygrouphavingonetosixcarbonatomswhich
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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 toeight carbonatoms whichmaybe substituted,
a 5 to l4-membered non-aromatic heterocyclic group which may
be substituted, an aromatic hydrocarbon cyclic group having six
to fourteen carbon atoms and a 5 to l4-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
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may be substituted or an oxygen atom which may be substituted.

16. The compound according to claim 14 or 15, wherein R?
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):

RG

—CONZ (1)

R7
(wherein R® 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
havingtwotosixcarbonatomswhichmaybesubstituted,analkynyl
group having two to six carbon atoms which may be substituted,
a cycloalkyl group having three to eight carbon atoms which may
be substituted, acycloalkenyl group having three toeight 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 l4-membered aromatic

heterocyclic group which may be substituted), a salt thereof

or a solvate of them.
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The compound according to any one of claims 1 to 16,

a salt thereof or a solvate of them, wherein R® 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
according to any one of claims 1to 18, a salt thereofora 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
A, receptor relates.

22. The composition according to claim 19, which is an
agent for treating or preventing a disease to which an adenosine
A, receptor relates.

23. The composition according to claim 19, which is an
agent for treating or preventing a disease to which an adenosine
A, receptor relates.

24. The composition according to claim 19, which is an

231



adenosine receptor antagonist.

25. The composition according to claim 19, which is an
adenosine A receptor antagonist.

26. The composition according to claim 19, which is
adenosine A,p receptor antagonist.

27. The composition according to claim 19, which is
adenosine A;p 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 dysfunctionor constipationaccompanyingileus.

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.
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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, anagent for treatingAlzheimer’sdisease, anagent
for treating an inflammatory bowel disease or an agent for
treating Crohn’s disease.

38. Amethod 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. Useof the compound according toclaiml, asalt 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:
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(1) 5-[2-amino-4-(2-furyl)-5-pyrimidinyl]-1-methyl-1,2-
dihydro-2-pyridinone;

(2) 5-[2-amino-4~(2-furyl)-5-pyrimidinyl]-l-ethyl-1,2-
dihydro-2-pyridinone;

(3) 1-allyl-5-[2-amino-4~-(2-furyl)-5-pyrimidinyl]-1,2-
dihydro-2-pyridinone;

(4) 5-[2-amino-4-(2-thienyl)-5-pyrimidinyl]-1-methyl-1,2-
dihydro-2-pyridinone;

(5) 5-[2-amino-4-(3-fluorophenyl)-5-pyrimidinyl]-1-
methyl-1,2-dihydro-2-pyridinone;

(6) 5-(2-amino-4-phenyl-5-pyrimidinyl)-1-methyl-1,2-
dihydro-2-pyridinone;

(7) 5-[2-amino-4,6-di (2-furyl)~-5-pyrimidinyl]-1-methyl-1,2-
dihydro-2-pyridinone; and

(8) 5-[2,4-diamino-6-(3-fluorophenyl)-5-pyrimidinyl]-1-
methyl-1, 2-dihydro-2-pyridinone, a salt thereof or a solvate

of them.
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