DESCRI PTI ON FUSED BI CYCLI C PYRI M DI NE DERI VATI VES 5 TECHNI CAL FI ELD The
present invention relates to novel fused bicyclic pyrimdine derivatives
and pharmaceutically acceptable salts thereof that act as tachykinin
receptor antagonists. The present invention also relates to nedical
applications of such 10 conpounds. TECHNI CAL BACKGROUND ' Tachykinin' is a
collective termfor such neuropepti #&ESCRAFTIWNst ance P, neurokinin A and
neur oki nin B. These 15 tachykinins are known to exhibit various
physi ol ogi cal activities by binding to corresponding receptors in a hunman
body (neurokinin 1 (NK1), neurokinin 2 (NK2), and neurokinin 3 (NK3),
respectively). O diffaumED BaICYWRITU PYRISIDINENOERPVATAYEde fromits role
as a neurotransmtter in primary sensory 20 neurons In central and

peri pheral nervous systens, brings about various physiological effects,
such as diuresis, excitation of neurons, increased bl ood vessel

per meabi | i Ly, g? el dilation, contraction of snoboth nuscles, and

i mrune %ct?%?¥¥§%%9 Jﬁgﬁznce P is also believed to play 25 significant

roles in the onset of variou athol ogi cal,_ 1 . ,
e present fh entlong%e ates to novel fused bicyclic

pyrimidine derivatives and pharmaceutically acceptable salts
thereof that act as tachykinin receptor antagonists. The
present invention also relates to medical applications of such

10 compounds.

TECHNICAL BACKGROUND
'"Tachykinin' is a collective term for such neuropeptides
as substance P, neurokinin A, and neurokinin B. These
15 tachykinins are known to exhibit various physiological
activities by binding to corresponding receptors in a human
body (neurokinin 1 (NK1), neurokinin 2 (NK2), and neurokinin 3
(NK3), respectively). Of different tachykinins, substance P,
aside from its role as a neurotransmitter in primary sensory
20 neurons in central and peripheral nervous systems, brings
about various physiological effects, such as diuresis,
excitation of neurons, increased blood vessel permeability,
blood vessel dilation, contraction of smooth muscles, and
immune activities. Substance P is also believed to play

25 significant roles in the onset of various patheclogical



conditions such as pollakiuria, incontinence, vomting, inflammtion,
allergies, respiratory tract disorders, pains, and central nervous system
di sorders. Thus, a need exists for the devel opnent of a conpound that acts
as a tachykinin 5 receptor antagonist and, in particular, as an NK1

recept or ant onlst and is thus sujtable for use as an effective
prophylact?%n CIRRT ap |%Sd%§%¥ KH it W S0l VegHEAINI s condi ti ons
such as those nentioned above. It is also desirable that such a conpound
of fer hi ghl3bidmpRtiensiateeeian fedtiratmyy tanfotHaorsdrant RGoFs
characteristics. At present, the follow ng conpounds are known as NK1
recept or aﬁM@g@ﬂmBr@lam@r%wwﬁ(ﬁﬂﬁﬁéMmﬂiSqrddna:fthuang npalll egastonsor (1)
Eur opean Patent Application Publication No. EP-A-429366 15 describes
conpounds shiehdase lhename ¢Epx es@ip@cthdycidte add laniang doprymilran MeO (2)
PCT panmphl et (International Patent Publication) No. VW91/09844 descri bes

conpoungls seE8LESy t e 1eprasentad dyre2Qitde 0 lowivka fyad@y 2 (3)
Eur opean Pat ent Appli a |on Publi'cation No. EP-A- 532456 descri bes

conpounds §H€§g@§l£@ 9€; & e ES e BLY: TS use as an effective

prophylactic or therapeutic agent against various pathological

conditions such as those mentioned above. It is also

desirable that such a compound offer high safety, persistence
10 of efficacy, and other advantageous characteristics.

At present, the following compounds are known as NK1
receptor antagonists and are described in the following
publications:

(1) European Patent Application Publication No. EP-A-429366
15 describes compounds such as the one represented by the

following formula:

NH
e

0
MeO

(2) PCT pamphlet (International Patent Publication) No.
W091/09844 describes compounds such as the one represented by

20 the following formula:



following fornmula: 5 (4) European Patent Application Publication No.

EP- A- 522808 descri bes conpounds such as the one represented by the
following formula: 10 (5) PCT panphlet (International Patent Publication)
No. 3 W93/01169 descri bes conpounds such as the one represented by the
followng formula: 0 F3 (6) Japanese Patent Lai d-Open Publication No. He
8-67678 5 descrlbﬁﬁ co nound represented by the follow ng formula and
salts thereof the rings A and B are each a honocyclic or

het erocyclic rlnngnth gast one of the rings A and B being 10 a

het er ocycl i g Cis a benzene ring; Ris Hor a hydrocarbon
resi due; one of X and Yis -NR- (where RL is Hor a hydrocarbon residue)
or -0- and Y he trmai s -CO or -CS-, or one of Xand Y is -N= and the

other is = R2 is H a halogen, a hydrocarbon residue, an ani no,
or a hydroxylH

(3) European Patent Application Publication No. EP-A-532456
describes compounds such as the one represented by the

following formula:

H 0
Nt N
Me
Me

(4) European Patent Application Publication No. EP-A-522808
describes compounds such as the one represented by the

following formula:
CF,
O O
CF,
‘Qii’} TT

10 (5) PCT pamphlet (International Patent Publication) No.

CONH,



15 group); and nis 1 or 2. (7) Japanese Patent Laid-Open Publication No.
Hei 9-104674 describes a conpound represented by the followng fornula: 4
wherein Y is a nitrogen or oxygen atom which may or nmay not be al kyl ated
or acylated; Rl is a hydrogen atom a |ower alkyl group, a |ower alkanoyl
group, an al kyl Proup having a 5 nitrogen atom a carbanoyl group, a | ower
al kyl thio @@%ﬁﬁb@ B9 | RGPS | GMBIUHRAS giisilp, 25 Yhenwenea|deprasiend syl byr oup,
or a (4-phenyl piperadine-1-yl)methyl group; R2 is a hydrogen atom a
| oner al kythgrbeplowinowerrmikad group having a hydroxyl group, a |ower
al kanoyl group, or a | ower al koxy group; and 10 the rings A and B are each
a substituted or unsubstitdifed benzene ring. (8) Japanese Patent Lai d-Open
Publ i cati on scri hes qﬁfonpound represented by the

; o 3is a heterocyclic ring in which
the struct i Y< IS - M -CON<, or -CS-N<; Ra and Rb may
together fo g { Ra andhB¥ are each 5 i ndependently a hydrogen
atomor a substitﬁent of the ring M| the rings A and B are each
i ndependently a substitut r CF,

(6) Japanese Patent Laid-Open Publication No. Heili 8-67678
5 describes a compound represented by the following formula and

salts thereof:

wherein the rings A and B are each a homocyclic or
heterocyclic ring with at least one of the rings A and B being
10 a heterocyclic ring; the ring C is a benzene ring; R is H or a
hydrocarbon residue; one of X and Y is -NR'- (where R! is H or
a hydrocarbon residue) or -O- and the other is -CO- or -CS-,
or one of X and Y is -N= and the other is =CR?- (where R? is H,
a halogen, a hydrocarbon residue, an amino, or a hydroxyl
15 group); and n is 1 or 2.
(7) Japanese Patent Laid-Open Publication No. Hei 9-104674

describes a compound represented by the following formula:



unsubsti tuted honocyclic or heterocyclic ring, provided that at |east one
of the rings A and B is a substituted or 5 unsubstituted heterocyclic ring;
the ring Cis a substituted or unsubstituted honmocyclic or heterocyclic
ring; the ring Z is a substituted or unsubstituted ring; and n is an
integer from1l to 6. (9) Japanese Patent Laid-Open Publication No. He

11- 246559 10 descri b conpound represented by the follow ng fornul a:
wherein X is a nitr htomor a CH group; Rl is a hydrogen atom a |ower
al kyl group, an aryl ’ or an aralk group; R2 is a hydrogen atom or
a |lower al kyl group; tlhe rilngs A and B are each i ndependently a
substituted or I d bqnzen-
Pat ent Lai g2QOpe ‘
represented b
i ndependent | y \§
atom a substitm

9834 describes a conpound

ormula: 6 wherein RL and R2 are each

gwﬁor an Cl to C6 al kyl group; R3 is a hydrogen
S unsubstituted ClL to C6 al kyl carbonyl group, a
substituted or 5 ufsubstituted Cl1L to C6 al kyl sul fonyl group, a substituted
or unsubstituted €1 to C6 al kyl group, a substituted or wunsubstituted
aryl met hyl group & an al koxycarbonyl group; the ring Ais a honocyclic or

heterocyclic ring which may include
wherein Y is a nitrogen or oxygen atom which may or may not be

alkylated or acylated; R! is a hydrogen atom, a lower alkyl
group, a lower alkanoyl group, an alkyl group having a
5 nitrogen atom, a carbamoyl group, a lower alkylthio group, a
lower alkylsulfinyl group, a lower alkylsulfonyl group, or a
(4-phenylpiperadine~l-yl)methyl group; R? is a hydrogen atom,
a lower alkyl group, a lower alkyl group having a hydroxyl
group, a lower alkanoyl group, or a lower alkoxy group; and
10 the rings A and B are each a substituted or unsubstituted
benzene ring.
(8) Japanese Patent Laid-Open Publication No. Hei 9-263585

describes a compound represented by the following formula:

Y
A M Z N C
Jo O

15 wherein the ring M is a heterocyclic ring in which the
structural moiety —-X=Y< is -N=C<, -CO-N<, or -CS-N<; R® and RP

may together form the ring A, or R®* and R® are each



1 through 3 independently sel ected substituents (any adjacent 10 two of

whi ch nmay be bound to one another to forma ring); the ring Bis a benzene
ring which may include 1 through 5 substituents (any adjacent two of which
may be bound to one another to forma ring); and the ring Cis a benzene
ring which may include 1 through 3 substituents (.any adjacent two 15 of

whi ch may bréd%%?fh%e?%fi%rfae %‘%W% N Frth & 9 g%t.(ltﬂ‘%ﬂt fgpéfﬁ’@sé 1Bg &t
Lai d- Qpen Publication No. 2000-247957 describes a conpound represented by
the fol | owFi® ¥R A 2d (RIFTH St einfloRansiep tHydrogewsatidmted ofe | ke;
Rl is a hydrogen atomor the like; R2 and R2' are each a hydrogen atom or
the |ike;uRBubst it dyemocomoron fetddasydR4 d siamchy prroydaiest ¢ima% or
the like; R5 is a hydrogen atomor the like; R6 is a hydrogen atomor the
like; X isat Q&N Rije of tte tirkgs M drsd Rnid i eg@ystfiraed o 4, and mis
1 or 2. (12) PCT panphlet (lInternational Patent Publication) No.

W00/ 50401y flesiss t Pest & osmowdiel, ¢ ey asignd ey Hihgy folilsow rgbstq cheerul a:
(R1) n wherein Ris a hydrogen atomor the like; RL is a hydrogen atom or

the like; F ﬁ§s&b£@$¥&%@ﬁ‘ﬁgﬁgg§glfén%ﬂiﬂg%eﬂg%ﬁéif% ring; the ring Z
is a substituted or unsubstituted ring; and n is an integer
from 1 to 6.

(9) Japanese Patent Laid-Open Publication No. Hei 11-246559

10 describes a compound represented by the following formula:

wherein X is a nitrogen atom or a CH group; R! is a hydrogen

atom, a lower alkyl group, an aryl group, or an aralkyl group;

R? is a hydrogen atom or a lower alkyl group; the rings A and
15 B are each independently a substituted or unsubstituted

benzene ring; and n is 1 or 2.

(10) Japanese Patent Laid-Open Publication No. 2000-139834

describes a compound represented by the following formula:



hydrogen atomor the like; R4 is a hydrogen atomor the like; 15 R5is a
hydrogen atomor the like; R6 is a hydrogen atomor the Ilike; Xis
-C(ONR5)- or the like; nis an integer fromO to 8 4, and mis 1 or 2.
(13) PCT panphlet (International Patent Publication) No. W000/73279
descri bes a conmpound represented by the following forrmula: (Rl) n 5
wherein RL is a dyogen atomor the like; R2 is a hydrogen atomor the
like; R3 is a hyH ogen jat ony or the like; R4 and R4' are each a hydrogen
atomor the like; [R5 ig a | pwer alkyl group or the like; n is an integer

fromO to 2, -aqd 0 O (R4") - or the like. (14) PCT panphl et
(I'nternati ¢ ' Puﬂﬂicat No. WO00/ 73278 descri bes a conpound
repr esent ed L he fR| 1 oyng la: (R1) n 15 wherein R1L is a hydrogen
atom or the e; NP ® a hydroge atomor the like; R3 is a hydrogen atom
or the like; R4 afd R4' 9 are each a hydrogen atomor the like; RS is a

| ower aIkyIR3/N

wherein R! and R® are each independently a hydrogen atom or an
C1 to C¢ alkyl group; R® is a hydrogen atom, a substituted or
unsubstituted C; to Cg alkylcarbonyl group, a substituted or

5 unsubstituted C; to Cg¢ alkylsulfonyl group, a substituted or
unsubstituted C; to Cg alkyl group, a substituted or
unsubstituted arylmethyl group or an alkoxycarbonyl group; the
ring A is a homocyclic or heterocyclic ring which may include
1 through 3 independently selected substituents (any adjacent

10 two of which may be bound to one another to form a ring); the
ring B is a benzene ring which may include 1 through 5
substituents (any adjacent two of which may be bound to one
another to form a ring); and the ring C is a benzene ring
which may include 1 through 3 substituents (any adjacent two

15 of which may be bound to one another to form a ring).
(11) Japanese Patent Laid-Open Publication No. 2000-247957

describes a compound represented by the following formula:



group or the like; R6 is a hydrogen atomor the like; nis an integer from
O0to 2; and Xis -C(ON(R4")- or the like. 5 DI SCLOSURE OF THE | NVENTI ON At
present, no effective tachykinin antagonists (in particular, NKLl receptor
ant agoni sts) are known that can serve as prophylactic or therapeutic
agents agai nst thepgRove- described pathol ogical conditions and at the same
time neet 10 requrrénents for pharmaceutical products, including safety,
persi stence of” ef\i cacy, pharnacokinetics, and pharnacol ogical activities.
It is thus an detive of théRPnesent invention to provide a novel
conmpound t ha as an g#A¥ctive tachykinin 15 receptor antagoni st and,
in particular, as an NK1 tor antagoni st and can thus serve as a
prophylactic o agent agai nst various tachykinin

ogi Cal rgondi tions, including increased urinary

ntli n@hceROf urine, voniting, inflammation, allergies, 20
respiratorg”tragt disorders, pains, and central nervous system disorders.
The present inventors have di scovered that fused bicyclic pyrimdine

derivativegnase{£Pk €58 &ty BYoddie affh | omng generalr:f ecmul g hlhgefr salts

thereof, can act as 25 effective tachykinin receptor antagon?sts I'n
particular, 8% or the like; R? and R?' are each a hydrogen atom or the

like; R® is a hydrogen atom or the like; R* is a hydrogen atom
5 or the like; R® is a hydrogen atom or the like; R® is a

hydrogen atom or the like; X is —C(O)N(RS)— or the like; n is

an integer from 0 to 4; and m is 1 or 2.

(12) PCT pamphlet (International Patent Publication) No.

WO00/50401 describes a compound represented by the following

10 formula:

(R")n
(R2)n
R
ad
3
N R R

wherein R is a hydrogen atom or the like; R! is a hydrogen

atom or the like; R? is a hydrogen atom or the like; R?® is a

hydrogen atom or the like; R® is a hydrogen atom or the like;
15 R® is a hydrogen atom or the like; R® is a hydrogen atom or the

like; X is —C(O)N(Rs)— or the like; n is an integer from 0 to



10 NK1 receptor antagonists): (CH2) n 1l " (CH2) MB (1) CN W-NI R
wherein the rings A and B are each a benzene ring that may include 1
through 3 substituents (any adjacent two of which 5 nay be bound to one
anther to forma ring); thering Cis a nitrogen-containing ring; Ris a
hydrogen atom a Cl to C6 alkyl group, a Cl1 to C6 al kyl carbonyl group, or
a Cl to C64/ aand/Imuls ohydr gtoup; mis 1 or 2; and nis 2 or 3. As evidence,
the present inventors have denonstrated in animal experinments 10 that

t hese conpbldhdsPCrarpaiflelctti velnt areldtevmmady Ratieant Pultldciayrkion)nNesdi at ed

di sorder. This discovery led the present inventors to ultimately conplete
the presemiodOWEIRTDHeASEIHEH NYldbmddigPregdsdnteentdyor her ddldes ihie
follow ngs: 15 (1) A fused bicyclic pyrimdine derivative represented by
the fol |l owkpg@eneral fornmula (1), or a salt thereof: |

(R")n

(R3)n

R
NT X
Rijl\ﬁ/ R R¥

5
wherein R' is a hydrogen atom or the like; R? is a hydrogen
atom or the like; R® is a hydrogen atom or the like; R® and R"’
are each a hydrogen atom or the like; R®> is a lower alkyl
group or the like; n is an integer from 0 to 2; and X is -

10 C(O)N(R*''")- or the like.

(14) PCT pamphlet (International Patent Publication) No.

WO00/73278 describes a compound represented by the following

formula:
(R")n
RS
(R3) n
2
R
N X

15 wherein R' is a hydrogen atom or the like; R? is a hydrogen

atom or the like; R® is a hydrogen atom or the like; R* and R*'



RN-(CH2) m (CH2) n (1) 11 wherein the rings A and B are each a benzene
ring, which my have 1 to 3 substituents (any adjacent two of which nay be
bound to one another to forma ring) that are each i ndependently sel ected
fromthe group consisting of a halogen 5 atom a Cl to C6 al kyl group,

whi ch may be substituted wth hal ogen atom_ and.a Cl.to C6_al koxyl
group; t%eaf?n%a%li%u%y%QOQ%D f%ﬁb%]?e %?Jtlﬂbrgge Ccofit 8i MPHEE ?ﬂﬁ@j? whi ch
may contain, aside fromthe nigrogen atom 1 to 3 heteroatons selected
fromthe g?PbHAPP cohstihtkor B AiSt PodeRT PRt fPmacsulthar Lakem nahd an
oxygen atom the ring C may further contain a substituent (a substituent
sel ected fiohegee Greup const stand %fiu -CUAN G ' 'arkpe gheupika. hydr oxyl
group, a Cl to C6 al koxyl group, a fornyl group, a Cl to C6 al kyl carbonyl
group, a Cl to C6 15 al koxycar bonyl group, a carbanoyl group, a nono- or
di - substituted C. to C6 al kyl carbanoyl group, a Cl1 to C6 al kyl sul fonyl
group, 8N BENSOROSURKIPOF armmMONVENT o substituted ClL to C6 al kyl am no

group, a Cl to C6 al kyl carbonyl am no group,

At present, no effective tachykinin antagonists (in
particular, NK1 receptor antagonists) are known that can serve
as prophylactic or therapeutic agents against the above-
described pathological conditions and at the same time meet

10 requirements for pharmaceutical products, including safety,
persistence of efficacy, pharmacokinetics, and pharmacological
activities.

It is thus an objective of the present invention to
provide a novel compound that acts as an effective tachykinin

15 receptor antagonist and, in particular, as an NK1 receptor
antagonist and can thus serve as a prophylactic or a
therapeutic agent against various tachykinin receptor-related
pathological conditions, including increased urinary frequency,
incontinence of urine, vomiting, inflammation, allergies,

20 respiratory tract disorders, pains, and central nervous system
disorders.

The present inventors have discovered that fused
bicyclic pyrimidine derivatives as represented by thev
following general formula (1), or salts thereof, can act as

25 effective tachykinin receptor antagonists (in particular, as

10



a Cl to C6 alkoxycarbonylam no group, a C1 to C6 20 al kyl sul fonyl am no
group, an oxo group, a 6-nenbered aromatic heterocyclic group, and a
substituent represented by the following fornula: wherein the ring Dis a
3- to 7-nenbered nonaromatic 12 heterocyclic ring, which may contain, aside
fromthe nitrogen atom 1 to 3 heteroatons selected fromthe group
consi sti ngV®f receptenEH-agBmsStE)sul fur atom and an oxygen atom and may
further contain 1 or 2 oxo-substituted carbon atons); 5 Ris a hydrogen
atom a Cl to C6 group, a Cl1 to C6 al kyl carbonyl group, or a Cl to
C6 al kyl sul f onyl I mis 1 or 2; and nis 2 or 3. (Il) The fused

bi cyclic pyrimdi iyative according to 10 (I) above represented by

the foll ow ng genef.l nula (Ia) a salt thereof: (1 a) wherein the
ring Ais a benzene 1 to(1$ substituents (any adjacent
two of which may Ne Dboyind § on\ pther to forma ring) that are each

i ndependent el dcted| fro hgﬁ group consisting of a halogen atom a Cl to
C6 al kyl gf odp,y ey Ubstituted with a hal ogen atom

R

wherein the rings A and B are each a benzene ring that may
include 1 through 3 substituents (any adjacent two of which

5 may be bound to one anther to form a ring); the ring C is a
nitrogen-containing ring; R is a hydrogen atom, a C; to Cg
alkyl group, a C; to Cg alkylcarbonyl group, or a C; to Cg
alkylsulfonyl group; m is 1 or 2; and n is 2 or 3. As evidence,
the present inventors have demonstrated in animal experiments

10 that these compounds can effectively relieve dysuria, a
tachykinin-mediated disorder. This discovery led the present
inventors to ultimately complete the present invention.

Accordingly, the present invention provides the

followings:

15 (1) A fused bicyclic pyrimidine derivative represented by

the following general formula (1), or a salt thereof:

N N/(CHz)m (1)
| I
CH
Canss
R

0

11



and a Cl to C6 al koxyl group; the ring Cis a 5- to 7-nenbered
nitrogen-containing 20 ring, which may contain, aside fromthe nitrogen
atom 1 to 3 heteroatons selected fromthe group consisting of a nitrogen
13 atom a sul fur atom and an oxygen atom the ring C may further contain

a substituent (a uent. sel ected. fromthe group consisti.ng of.a Cl to
C6 al kyl group d‘%oxy én S% n(5’1 0 Al o>?y| eélrzoelTS T4r8 1 & lh %
group, a Cl1 to C ro aClto C6 al koxycar ban roup, a
car banoyl B#H av% %‘b e %f%/ ‘&FH% § t el 36D a5 ¢ TR # 5%‘09‘1% P8up,
a Cl to G alkylsulfonyl group, an am no group, a nono- or di- substltut ed
Cl to C6 aPRYMANTNPY ARRTREICIEQ of TE &LIKGATAr B 2@ ¥@Sdroup, 10 a Cl to
C6 alkoxycarbonyl am no group, a Cl to C6 al kyl sul fonylam no group, an oxo
group, a 6Gimdependchialpnetiectdbtioracywid omymguporericta ngulodst iat hedbgen
represented by the following fornmula: 15 wherein the ring Dis a 3- to

7- menbep edabonaronet itd RehekQTYgrbGp) | MPicMhER BEYs @O B Wk ed@Stideh f4 om
the nitrogen atom 1 to 3 heteroatons selected fromthe group consisting

of a ni ”Hﬁ%‘gé’ﬁoﬂoﬁ sihd W @t ew c@nglﬁ@x§ry@§6hﬁ,t0m and may further
contain 1 or oxo-substituted carbon atons :

the ring C is a 5- to 7-membered nitrogen-containing
ring, which may contain, aside from the nitrogen atom, 1 to 3
heterocatoms selected from the group consisting of a nitrogen
10 atom, a sulfur atom, and an oxygen atom;
the ring C may further contain a substituent (a
substituent selected from the group consisting of a C; to Cg
alkyl group, a hydroxyl group, a C; to C¢ alkoxyl group, a
formyl group, a C; to Cg alkylcarbonyl group, a C; to Ce
15 alkoxycarbonyl group, a carbamoyl group, a mono- or di-
substituted C; to C¢ alkylcarbamoyl group, a C; to Cg
alkylsulfonyl group, an amino group, a mono- or di-substituted
C; to Cg alkylamino group, a C; to C¢ alkylcarbonylamino group,
a C; to Cs alkoxycarbonylamino group, a C; to Cs
20 alkylsulfonylamino group, an oxo group, a 6-membered aromatic
heterocyclic group, and a substituent represented by the

following formula:

wherein the ring D is a 3- to 7-membered nonaromatic

12



20 Ris a hydrogen atom a Cl to C6 alkyl group, a Cl1 to C6 al kyl carbonyl
group, or a Cl to C6 al kyl sulfonyl group; and nis 2 or 3. (lll) The fused
bi cyclic pyrimdine derivative according to (Il) above, or a salt thereof,
wherein in the general fornula 14 (la), the ring Cis represented by the
following formula: -N R 1 wherein RL is a hydroxyl group, a Cl1 to C6 al koxy
group, a Herewdcyrbiup,rindGl wholas mdkydadionylasgdsufrom Chet miCgogen

al koxycar bonyl group, a carbanmoyl group, a nono- or di- substituted Cl to
C6 al kyl catbanpyl g5 Rihetsr@ions galgnteal fimmmo-ther gioupuhshistivtathgChft o
C6 al kylam no group, a Cl1 to C6 al kyl carbonylam no group, a Cl to C6

alkoxycar bonyl @roden MR, a a0l Lol S W PNIRH RQ & Q¥R mdfy 0XO
group, a 6-nmenbered 10 aromatic heterocyclic group, or a substituent

represent eg, byno £ h@orﬁ‘@e&irﬁv‘i ng for —as'ulﬂ@ﬁrﬁﬁﬂééjl%rr}:jo@)g Rd)a 3- to

7- menber ed nonaromati c eterocyclic ring, may contain, ‘aside from
t he nitgogen 15£tom 3 heteroato |l ected fr the gro onsj sting

of a nitrogen atohl %ﬁﬁ%ﬁe%t% Mg nBC&fl%&)Ef@e%l]é}f]g%%%%P'naillaf %Ipt &r

contain 1 or 2 oxo-substituted carbon atons.
alkylcarbonyl group, or a C; to Cg alkylsulfonyl group;

m is 1 or 2; and
n is 2 or 3.
(IT) The fused bicyclic pyrimidine derivative according to
10 (I) above represented by the following general formula (la),

or a salt thereof:

(=

0

NI N rlq
= CH
(Y ey
R

wherein the ring A is a benzene ring, which may have 1

(1a)

to 3 substituents (any adjacent two of which may be bound to
15 one another to form a ring) that are each independently
selected from the group consisting of a halogen atom, a C; to
Cs alkyl group, which may be substituted with a halogen atom,
and a C; to C¢ alkoxyl group;
the ring C is a 5- to 7-membered nitrogen-containing
20 ring, which may contain, aside from the nitrogen atom, 1 to 3

heteroatoms selected from the group consisting of a nitrogen

13



(I1'V) The fused bicyclic pyrimdine derivative according to (I1) above, or
a salt thereof, wherein in the general fornmula 20 (la), the ring Cis
represented by the following forrmula: wherein Xis -0- or -S(Oqg-; and q is
0, 1, or 2. 15 (V) The fused bicyclic pyrimdine derivative according to
(I'1) above,, or a sal{ﬁthereof, V\/n(frein in the general fornmula (la), the

ring Cis argPoup 7eprasemt ¥y KK 1R (BHI4H Tormula: 5 -NNR 2 (CH2) r
wherein R2 is a hydrogen atom a Cl to C6 al kyl group, a fornyl group, a
Cl to C6 al kyl carBRmngrodpry af atheyr Bt Rbdy catsdriyiusgtods, a car banoy!
group, a nono- or di- substituted CL to C6 al kyl carbamoyl group or a Cl to
C6 10 al kysspstbriyenigreriected fFrim thergrbuy Yonshi ingsed i €yctdcCe
pyrimdine derivative according to (Il) above, or a salt thereof, wherein
in the genetkylforomwba a (hydrostye gicgp,Cd ir epr esemlleskpy &heud,0ld owi ng
formula: -NNR'" ~-- (CH2) r 15 wherein R2' is an acetyl group or a
met hyl sgl f @8¥hyl group, a C; to C¢ alkylcarbonyl group, a C; to Ce
alkoxycarbonyl group, a carbamoyl group, a mono- or di-
substituted C; to Cg alkylcarbamoyl group, a C; to Cg
alkylsulfonyl group, an amino group, a mono- or di-substituted
Ci1 to C¢ alkylamino group, a C; to Cg alkylcarbonylamino group,
10 a C; to Cg alkoxycarbonylamino group, a C; to Cg
alkylsulfonylamino group, an oxo group, a 6-membered aromatic

heterocyclic group, and a substituent represented by the

following formula:

15 wherein the ring D is a 3- to 7-membered nonaromatic
heterocyclic ring, which may contain, aside from the nitrogen
atom, 1 to 3 heteroatoms selected from the group consisting of
a nitrogen atom, a sulfur atom, and an oxygen atom and may
further contain 1 or 2 oxo-substituted carbon atoms);

20 R is a hydrogen atom, a C; to Cg¢ alkyl group, a C; to Cg
alkylcarbonyl group, or a C; to Cg¢ alkylsulfonyl group; and

n is 2 or 3.
(ITT) The fused bicyclic pyrimidine derivative according to

(II) above, or a salt thereof, wherein in the general formula

14



group; and r is 1 or 2. (M) The fused bicyclic pyrimdine derivative
according to (11) above, or a salt thereof, wherein in the general fornula
(la) above, the ring Cis represented by the followng 20 forrmula: 0 -NN
Me 16 (VII1) The fused bicyclic pyrimdine derivative according to (VII)
above, or a salt thereof, wherein in the general formula (la) above, n is
3. (I'X) ThéldusedhdicimdiC jpyriephsenttst imattihe faddavdingg floorml@v] | )

above, or a salt thereof, wherein in the general formula (la), Ris a

hydr ogen aton](fzj>gkis 3. (X) A tachykinin receptor antagoni st containing
[

as an actiwe—Ni ngredignt the fused bicyclic pyrimdine derivative according
to any one of hrough (1X) above, or a salt thereof. 10 (XI) An NK1
receptor antagoni st containing as an active ingredient the fused bicyclic

ept or ant agoni St contai ni | ngr edi 1
C41 " her et - (1Y R Bropin BohveefS SR8 m by BR TS e R, o

i i i i h as increased
i ncluding ge£§§£§fe§£g&%¥kg éfJ%%thgnglﬁyfcagbony group, a C; to Cg

5 alkoxycarbonyl group, a carbamoyl group, a mono- or di-
substituted C; to C¢ alkylcarbamoyl group, an amino group, a
mono- or di-substituted C; to Cg¢ alkylamino group, a C; to Cg
alkylcarbonylamino group, a C; to Cg¢ alkoxycarbonylamino group,
a C; to C¢ alkylsulfonylamino group, an oxo group, a 6-membered

10 aromatic heterocyclic group, or a substituent represented by

the following formula:

wherein the ring D is a 3- to 7-membered nonaromatic
heterocyclic ring, which may contain, aside from the nitrogen
15 atom, 1 to 3 heterocatoms selected from the group consisting of
a nitrogen atom, a sulfur atom, and an oxygen atom and may
further contain 1 or 2 oxo-substituted carbon atoms.
(IV) The fused bicyclic pyrimidine derivative according to
(II) above, or a salt thereof, wherein in the general formula

20 (la), the ring C is represented by the following formula:

—N X

\__/
wherein X is -O- or -S(0)q—; and g is 0, 1, or 2.

15



15 urinary frequency and incontinence of urine, containing as an active
i ngredient the fused bicyclic pyrimdine derivative according to any of
(I') through (1 X) above, or a salt thereof. (X I1) A prophylactic or

t herapeutic agent for disorders of digestive tract such as ulcerative

colitis and Crohp' s 20 djsease,, contai.ni,ng as an .acti,ve ingredjent the
Fused bi oybt o B Sinthe der v g Bttt B oy 2o PP RBosgh (1
above, or a salt thereof. (XIV) A prophylactic or therapeutic agent for
vom ting i hblbkedPOo¥yr 3pis iRl Fheregt  chehstifeddpFhepoegeandy formylai ne,
25 postoperative pains, decreased gastrointestinal notility, and 17 side
ef fects of (Brlugstheontray ¥ nigs as @rowetiaprdssgrtedi &t thise fofldeowdni cycl i c
pyrim di ne derivative according to any of (lI) through (IX) above, or a
salt therepdrmi2d”) A therapeutic agent for treating conditions, such as 5
ast hma, coughing, ache, mgraine, tooth pain, and rheumatoid arthritis,
containing as An active ingredient the fused bicyclic pyrimdine
derivative -aegordi mg—R6 any of (1) through (IX) above, or a salt thereof.
10 BEST MODE F\B_g-}_\?ﬁwl NG OUT THE | NVENTI ON The present invention will now
be descgibed in d . R ngs A and B

wherein R? is a hydrogen atom, a C; to Cg alkyl group, a
formyl group, a C; to Cg¢ alkylcarbonyl group, a C; to Cg
alkoxycarbonyl group, a carbamoyl group, a mono- or di-
substituted C; to C¢ alkylcarbamoyl group or a C; to Cs

10 alkylsulfonyl group; and r is 1 or 2.
(VI) The fused bicyclic pyrimidine derivative according to
(IT) above, or a salt thereof, wherein in the general formula

(la), the ring C is represented by the following formula:

/N
—N /N“R
N (OH) r

15 wherein R?’ is an acetyl group or a methylsulfonyl
group; and r is 1 or 2.
(VII) The fused bicyclic pyrimidine derivative according to
(IT) above, or a salt thereof, wherein in the general formula
(la) above, the ring C is represented by the following

20 formula:

/N 0
_N\_/"_qu

16



In the general forrmula (1), the rings A and B each independently represent
a benzene ring, which may include 1 to 15 3 substituents (any adjacent two
of which substituents may be bound to one another to forma ring). The
substituents on each of the rings A and B may be positioned at any

possi ble position with the nunber of the substituents on each ring

varying froWiBbout 1 tThe. fyussd duljaoentc toyr iofl dimes ele2d veuristel egentsdingy be
bound to each other to forma ring. Exanples of the substituents on the
rings A ango B(VIr) uteovdal @gen sdlmsshdGledfy Ghealdiyl igr ahps genfdiral may be
substituted w th hal ogen atons, and C, to C6 al koxyl groups. Exanples of

t he hal ogep,ahoNs gmg(%Jé,UQ{iirga fatom 25 chlorine atom brom ne atom
and iodine atom 1 anples of the " to C6 al kyl groups that may be

C
subst it ut egp‘f‘j thphal agery %g{j&f%i&;é n TR | QAR R @écorgiri%éfy’tlopr opyl

group, isopropyl group, 1soO p, sec- butyl group, tert-b group,
fl uorongth ro 5 chioro hyl. group, Qrononethyl_.group, iaqd t hyl

ot oup. T TTHOF GERYT Pbub oAt nshsatny ST, 3 o AR qPetiL

di fl uoronet hyl group, trifluoronmethyl group, trichloronmethyl group, and
2,2, 2-triflidroeRhy$ YrivvProrsamitdy oind He 03+t o0 6 al koxyl groups”

i ncl ude net hoxy
(X) A tachykinin receptor antagonist containing as an active

ingredient the fused bicyclic pyrimidine derivative according
to any one of (I) through (IX) above, or a salt thereof.

10 (XI) An NK1 receptor antagonist containing as an active
ingredient the fused bicyclic pyrimidine derivative according
to any one of (I) through (IX) above, or a salt thereof.

(XII) A prophylactic or therapeutic agent for dysuria,
including defective bladder functions such as increased

15 wurinary frequency and incontinence of urine, containing as an
active ingredient the fused bicyclic pyrimidine derivative
according to any of (I) through (IX) above, or a salt thereof.
(XIII) A prophylactic or therapeutic agent for disorders
of digestive tract such as ulcerative colitis and Crohn's

20 disease, containing as an active ingredient the fused bicyclic
pyrimidine derivative according to any of (I) through (IX)
above, or a salt thereof.

(XIV) A prophylactic or therapeutic agent for vomiting induced
by exposure to X-ray, chemotherapy, pregnancy, migraine,

25 postoperative pains, decreased gastrointestinal motility, and

17



10 group, ethoxy group, propoxy group, isopropoxy group, isobutoxy group,
sec- but oxy group, and tert-butoxy group. Exanples of the "rings in which
two adj acent substituents are bound to each other to forma ring" include
the followngs: 15 Ring A Preferred exanples of the ring A are those
represented by the follow ng formulae: or 20 wherein R3, R4, and R5 are
each i ndep%hﬁ%nﬁg/e%tf’rl%rqhﬁég%'t JIRN L TR N 367 i3 S&ttaHie & NeEEyengr 888, an
ethyl group, a_ trifluoromethyl group, or a nmethoxy group. Particularly
preferred ER%\%I]@BCkﬁllchelethngIm elethiost i e passadied By emy odl (W ng
formulae: or 5 Ring B Preferred exanples of the ring B are those

repr esent edhbyugtne(IX%) |avweg, far nulselt dthereb B

(XV) A therapeutic agent for treating conditions, such as

5 asthma, coughing, ache, migraine, tooth pain, and rheumatoid
arthritis, containing as an active ingredient the fused
bicyclic pyrimidine derivative according to any of (I) through

(IX) above, or a salt thereof.

10 BEST MODE FOR CARRYING OUT THE INVENTION
The present invention will now be described in detail.

Rings A and B

In the general formula (1), the rings A and B each
independently represent a benzene ring, which may include 1 to
15 3 substituents (any adjacent two of which substituents may be
bound to one another to form a ring). The substituents on
each of the rings A and B may be positioned at any possible
position with the number of the substituents on each ring
varying from about 1 to 3. Any adjacent two of these
20 substituents may be bound to each other to form a ring.
Examples of the substituents on the rings A and B include
halogen atoms, C; to Cg alkyl groups, which may be substituted
with halogen atoms, and C; to Cg¢ alkoxyl groups.
Examples of the halogen atoms include fluorine atom,

25 chlorine atom, bromine atom, and iodine atom.

18



10 wherein R, R, and R are each independently a fluorine atom a
chlorine atom a nethyl group, an ethyl group, a trifluoronethyl group, or
a met hoxy group. Particularly preferred exanples of the ring B are those
represented by the following formulae: 15 CF 3 20 Ring C The ring Cis a 5-
to 7-menbered nitrogen-containin ring that may be substituted and may
contain, aside fF&ARIRS of ttrktﬁ;e'r?lafcéngts 12} v B Ferwhrpatihrs & &t ed from
the group 5 consisting of a nitrogen atom a sulfur atom and an oxygen
atom Exanphlesstiofutdd wiclv-hedidymred tunts"ogerclogist aietiyg ginoye, Eltay lnay
contain, aside froma nitrogen atom 1 to 3 heteroatons selected fromthe

group consgsdupg oy Nidgragen ipopyd duy, dlsaButand gaueyyger-at ont
i ncl ude 5-nmenbered 10 aromati c heterocyclic rings that nmay contain, aside

froma niggogenyaem det@ et & QAo 158 R618% fir gRdpe group

consisting of° a nitrogen atom "a sul fur atom and an oxygen atom (such as
Y ronbet ed honar ety L R o A R Mo e R B e & om
ni trogen a%fﬁgrgééﬁyf;group, l-chlorocethyl group, 2-chloroethyl group,
difluoromethyl group, trifluoromethyl group, trichloromethyl
group, and 2,2,2-trifluorocethyl group.
Examples of the "C; to C¢ alkoxyl groups" include methoxy
10 group, ethoxy group, pPropoxy group, 1iSOpropoxy group,
isobutoxy group, sec-butoxy group, and tert-butoxy group.
Examples of the "rings in which two adjacent
substituents are bound to each other to form a ring" include

the followings:

15
Ring A
Preferred examples of the ring A are those represented

by the following formulae:

20 wherein R3, R*, and R® are each independently a fluorine atom,
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het eroat ons sel ected fromthe group consisting of a nitrogen atom a

sul fur atom and an oxygen atom (such as tetrahydropyridine,

di hydropyri di ne, tetrahydropyrazine, tetrahydropyrim dine,

t et rahydr opyri dazi ne, dihydropyrrole, 20 di hydroi m dazol e, dihydropyrazole,
di hydr ooxazol e di hydr oi sooxazaol e, pi peridine, pi_perazine,

hexahydr opyr P F 1S 2 HI%a Ry AP YR, FTorghell (9O i Gnor phol i ne,
honopi peri di ne, honopi perazi ne, pyrrolidine, imdazolidine, pyrazolidine,
t et r ahydr obkbZorer ot vhydHr B0 xa Ao e i axgs A r 2% -Exanpl es of "opti onal
substituents on the ring C' 21 include a C1 to C6 al kyl group, a hydroxyl
group, a Cl to (Bartl kobarly qupsferfat myamgrlam,ofa Bk trd nG6 Aalakyl cavisenyl|
group, a Cl to C6 al koxycarbonyl group, a carbanoyl group, a nono- or

di - subst i t néete £dnted @y adtey | fswbanimd mWidasd CL to C6 5 al kyl sul fonyl
group, an am no group, a nono- or di-substituted Cl to Cr, al kylamno
group, a Cl to C6 al kyl carbonyl am no group,. a Cl to C6 alkoxycarbonyl am no
group, a Cl to C6 al kyl sul fonyl am no group, an oxo group, a 6-nenbered

aromatic hetergpcyclic grogup, and a groyp represented by the following 10
formula: (where{n the ring Dis a 3- to)7-ngabered nonaromatic
Tﬁ%iir a

het erocyclic t hat nt ai n, romthe nitrogen
, or

8]
F
Ring B

Preferred examples of the ring B are those represented

by the following formulae:

or

RS

10 wherein RS, R’, and R® are each independently a fluorine atom,
a chlorine atom, a methyl group, an ethyl group, a
trifluoromethyl group, or a methoxy group.

Particularly preferred examples of the ring B are those

represented by the following formulae:

CF,

CF
15 3

20



atom 1 to 3 heteroatons selected fromthe group consisting of 15 a
nitrogen atom a sulfur atom and an oxygen atomand may further contain 1
or 2 oxo-substituted carbon atons). Exanples of the " to C6 al kyl group"
i ncl ude nethyl group, ethyl group, propyl group, isopropyl group, isobutyl
group, sec-butyl group, and tert-butyl group. 20 Exanples of the "C to C6

al koxy gr ®i19 i%icl ude met hoxy group, ethoxy group, propoxy group,
i sopropoxy group, isobutoxy group, sec-butoxy group, and tert-butoxy

group. Exanpl es Tie thiend @ its0 &6 -altky | Tardmnpde dgmoup'ogemcicwae a iadaty |
group, propionyl group, and butyryl group. 22 Exanples of the " to Cr,

al koxycar beiyd HDtRnay 64 U s tifiaxy cald ey @nad.n, ethaxiec arbanyhegr oup,
|sopropoxycarbonyl group, and t-butoxycarbonyl group. Exanples of the

'mono- or g £ Syhst i dyed 1C]tc§ 3 %teﬁ:@éé@ﬂscasretl%@)éd Efrx%‘rlp ‘tHeNGAdde

nethylcarbanoyl group, et hyl car banoyl group, propyl car anoyl group,

| sopr op @?myi T n&@ﬁﬁlncegrgo%rm SR <5y L8y barmyl aroup,

di net hy car oup, car group, iPropyica group,

1 r I r r n
d?hg;bfggrgg ca bannéesgo%um5_dlbu9y ere ni rgg n- gogtalnlng rings

that may contain, aside from a nitrogen atom, 1 to 3
heteroatoms selected from the group consisting of a nitrogen
atom, a sulfur atom, and an oxygen atom" include 5-membered

10 aromatic heterocyclic rings that may contain, aside from a
nitrogen atom, 1 to 3 heterocatoms selected from the group
consisting of a nitrogen atom, a sulfur atom, and an oxygen
atom (such as pyrrole, imidazole, pyrazole, triazole, and
tetrazole rings) and 5- to 7-membered nonaromatic heterocyclic

15 rings that may contain, aside from a nitrogen atom, 1 to 3
heteroatoms selected from the group consisting of a nitrogen
atom, a sulfur atom, and an oxygen atom (such as
tetrahydropyridine, dihydropyridine, tetrahydropyrazine,
tetrahydropyrimidine, tetrahydropyridazine, dihydropyrrole,

20 dihydroimidazole, dihydropyrazole, dihydrooxazole,
dihydroisooxazole, piperidine, piperazine, hexahydropyrimidine,
hexahydropyridazine, morpholine, thiomorpholine,
homopiperidine, homopiperazine, pyrrolidine, imidazolidine,
pyrazolidine, tetrahydrooxazole, tetrahydroisooxazole rings).

25 Examples of "optional substituents on the ring C"
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Examples of the "A to Cr, alkylsulfonyl group” include nethylsulfonyl
group, ethylsul fonyl group, and propyl sul fonyl group. 15 Exanpl es of the
"nmono- or di-substituted C1 to C6 al kylam no group” include nethyl am no
group, ethylam no group, propyl anmi no group, |sopropylan1no group,
t-butylam no nl roup, dlneth roup, dj, et hyl am no
groupy dip ?%%@%%ﬁ?ﬁ&-gfyﬁa 3??80%?%591aﬂ1%% g 4% S 56 group,
and di hexyl am no group. Exanples of the "d alkylcarbonylanlno gr oup”
i ncl ude ac@t§PaY AP Y oud, LPFBPE FHAERY o Gr GGpCG afbkY bR K g Ehi HP R o .
Exanples of the "C to C6 alkoxycarbonyl am no group” 25 include

met hoxycar®orid &si Adkgryaproentioxgcavbony| aarpangy bupro®s, a mono- or

t - but oxycar bonyl am no group, and hexyl oxycar bonyl am no group. Exanples of
the "C todGCesabkylswtddnyl am 0@ gi kypéatbahoge gedlyy) sauld.omy agi no group,
and ethyl sul fonylanmno group. 5 Exanples of the "6-menmbered aromatic

het erocycl &k gr wmonypc@El;@l@p,pyam chythi 10 Yourhy! [AZEn G A0 .diP¥oBdXhit@HOUP,
and pyridazinyl group anpl es of the "functional group represented by
the C: to Cg alkylamino group, a C; to C¢ alkylcarbonylamino group,
a C; to C¢ alkoxycarbonylamino group, a Ci; to Cg
alkylsulfonylamino group, an oxo group, a 6-membered aromatic

heterocyclic group, and a group represented by the following

10 formula:

(wherein the ring D is a 3- to 7-membered nonaromatic
heterocyclic ring that may contain, aside from the nitrogen
atom, 1 to 3 heteroatoms selected from the group consisting of

15 a nitrogen atom, a sulfur atom, and an oxygen atom and may
further contain 1 or 2 oxo-substituted carbon atoms).

Examples of the "C; to Cg¢ alkyl group" include methyl
group, ethyl group, propyl group, isopropyl group, isobutyl
group, sec-butyl group, and tert-butyl group.

20 Examples of the "C; to C¢ alkoxy group" include methoxy
group, ethoxy group, propoxy group, lisopropoxy group,
isobutoxy group, sec-butoxy group, and tert-butoxy group.

Examples of the "C; to Cg alkylcarbonyl group” include

acetyl group, propionyl group, and butyryl group.
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following fornula: 10 - N Do (wherein the ring Dis a 3- to 7-nenbered
nonaronmati ¢ heterocyclic ring that nay contain, aside fromthe nitrogen
atom 1 to 3 heteroatons selected fromthe group consisting of a nitrogen
atom a sulfur atom and an oxygen atom and may 15 further contain 1 or 2
0x0-substituted carbon atons)" include azetidino group, pyrrolidino group,
pi peri di no grouFExammirgrhalfi Mdhayr'dlip ot B orbgtiota rieomy lo gy, oyn permeiude
group, 4- nethyl pi perazi no group, honopi perazi no group, 2-oxopyrrolidino
group, 3- axotRsphed tieh il apbuB N G thasyeranaslli meogpoup. 20 Preferred

exanples of the ring Cinclude those represented by the follow ng
formul ae: 2ddrdpdxycdrbdiVy NrNE; 1 hrddNt-but oY MrdNyaNyroMp .Me /N (2t N
Examples of the "mono- or di-substituted C; to Cs
5 alkylcarbamoyl group" include methylcarbamoyl group,
ethylcarbamoyl group, propylcarbamoyl group,
isopropylcarbamoyl group, t-butylcarbamoyl group,
hexylcarbamoyl group, dimethylcarbamoyl group,
diethylcarbamoyl group, dipropylcarbamoyl group,

10 diisopropylcarbamoyl group, dibutylcarbamoyl group, and
dihexylcarbamoyl group.

Examples of the "C; to Cg alkylsulfonyl group" include
meﬁhylsulfonyl group, ethylsulfonyl group, and propylsulfonyl
group.

15 Examples of the "mono- or di-substituted C; to Cg
alkylamino group" include methylamino group, ethylamino group,
propylamino group, isopropylamino group, t-butylamino group,
hexylamino group, dimethylamino group, diethylamino group,
dipropylamino group, diisopropylamino group, dibutylamino

20 group, and dihexylamino group.

Examples of the "C; to Cg¢ alkylcarbonylamino group"
include acetylamino group, propionylamino group, and
butyrylamino group.

Examples of the "C; to Cg alkoxycarbonylamino group"

25 include methoxycarbonylamino group, ethoxycarbonylamino group,
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v) CI |
() NN~
preferred

10

15

20

I'T 1T /NYYYYYYNNNN CONH M-NHNCONH2 2 M NN C) O

1-I NN N LI I 00==S" M M 0O these, particularly
are those represented by the following formulae: 5 ,

t-butoxycarbonylamino group, and hexyloxycarbonylamino group.

Examples of the "C; to Cg¢ alkylsulfonylamino group"
include methylsulfonylamino group, and ethylsulfonylamino
group.

Examples of the "6-membered aromatic heterocyclic group”
include pyridyl group, pyrazyl group, pyrimidyl group, and
pyridazinyl group.

Examples of the "functional group represented by the

following formula:

(wherein the ring D is a 3- to 7-membered nonaromatic
heterocyclic ring that may contain, aside from the nitrogen
atom, 1 to 3 heteroatoms selected from the group consisting of
a nitrogen atom, a sulfur atom, and an oxygen atom and may
further contain 1 or 2 oxo-substituted carbon atoms)" include
azetidino group, pyrrolidino group, piperidino group,
morpholino group, thiomorpholino group, piperazino group, 4-
methylpiperazino group, homopiperazino group, 2-oxopyrrolidino
group, 3-oxomorpholino group, and 2-oxomorpholino group.
Preferred examples of the ring C include those

represented by the following formulae:

24



0 0 O these, nore preferred are those represented by the foll ow ng
formulae: RNNY U~J UCOEt NHNHCOEt OLMe 00 Me 2 N((N 0 US~\O
NN M Me 25 Rrepresents a hydrogen atom a ClL to C6 al kyl group, a Cl
to C6 al kyl carbonyl group, or a Cl1 to C6 al kyl sul fonyl group.

Q”QQ%@QQQ&S

N

000D SOO0 o

SO o) )Q ®) Q

P s

M 0 /\
© 0

| | Me
N N

Of these, particularly preferred are those represented

Z—

=
(=)
O

by the following formulae:

I

Q Q ) @

5 Of these, more preferred are those represented by the

following formulae:

O

[0
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Exanples of the " to C6 al kyl group” include nethyl group, ethyl group,
propyl group, isopropyl group, isobutyl 5 group, sec- butyl group, and
tert-butyl group. Exanples of the "O to C6 al kyl carbonyl group” include
acetyl group, propionyl group, and butyryl group Exanples of the " to C6

al kyl sul fonyl grou I hc thyl sul f Qn r Ifon roup,
and propyl sul fo IPe}ilaesgerri)icusp gfyc#]%orgaem Cé"l% §'78r[o b ly%ﬁ?

group, or acetyl group. O these, hydrogen atomis partlcularly preferred
mmis 1 ort £° &td a&#@#@@&ﬁPﬁYi gf?“ﬁ'noFsaZCortS Cardi! prefel iyl 3group.
Preferred exanples of the conmpounds of the present invention include

2- (4- acet yl pi perBzameles yaf) g 3'G- to Cs alkyl group"” include methyl

bi s(trifluoronethyl)benzyl]-5,6,7,8,9, 10- hexahydro-5-o0x0-4 20

phenyl pyrigraed A, Setof 1 lgi5dudl azemime, dub,adetodruipydr azioue- | 4isobutyl
yl)-6-[3,5-bis(trifluoronethyl) benzyl]-4-(4-fluorophenyl)-

5,6,7,859, glﬁo&rexaéwr&t X M| - hduk Al drazgei ne, 2-
(4- acetylplpera2|ne 1-yl)-6-[3, 5- bi s(trifluoromethyl)benzyl]-

5 o oS, 42 By 1 AR > Pt

acetyl group, propionyl group, and butyryl group.

Examples of the "C; to C¢ alkylsulfonyl group" include
methylsulfonyl group, ethylsulfonyl group, and propylsulfonyl

10 group. Preferably, R is a hydrogen atom, methyl group, or

acetyl group. Of these, hydrogen atom is particularly
preferred.
m

m is 1 or 2, and preferably 1.

15

=

n is 2 or 3, and preferably 3.

Preferred examples of the compounds of the present
invention include 2-(4-acetylpiperazine-1-yl)-6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-5-oxo-4-

20 phenylpyrimido[4,5-b][1,5]diazocine, 2-(4-acetylpiperazine-1-
yl)-6-[3,5-bis(trifluoromethyl)benzyl]-4-(4-fluorophenyl) -
5,6,7,8,9,10-hexahydro-5-oxopyrimido (4, 5-b] [1,5]diazocine, 2-
(4~acetylpiperazine-1-yl)-6-[3,5-bis(trifluoromethyl)benzyl] -
5,6,7,8,9,10-hexahydro-4- (2-methoxyphenyl) -5-oxopyrimido[4, 5-

25 bl[l,5]diazocine, 2-(4-acetylpiperazine-1-yl)-6-[3,5-

26



26 bis(trifluoronethyl)benzyl]-5,6,7,8,9, 10- hexahydro-4-(2-
nmet hyl phenyl ) - 5- oxopyri m do[ 4, 5-b] [ 1, 5] di azoci ne, 6-[3, 5-
bi s(trifluoromethyl)benzyl]-5,6,7,8,9, 10-hexahydr o-4- ( 2-
met hyl phenyl ) - 2- (nor phol i ne- 4-yl ) -5-oxopyrimdo[4,5 5 b][1, 5]diazocine,
6-[3,5-bis(trifluoronethyl)benzyl]-
, 6, 7, 8, 9,1is hexahiuy ek (12 Ingidnd ylherdy | 9 ,- B-80 >0 -10|exahydro-4- (2-
pyri di ne-2-yl) pi perazi ne-1-yl ] pyrimdo[ 4, 5-b][1,5]diazocine,
- [ 3, 5- bi shéth §1ptasropet e Jhanmildido 61, 5-8 19,11, hexadvedne-,4-6- (3, 5-
2- met hyl phenyl ) - 5- oxo- 2-[ 4- (pyri m di ne- 2-yl ) pi perazi ne-1- 10
I'Tpyri m dof 4¢or D {do il @HPO ¥ 2P 15,5, 7, 8, 9, 10- hexahydro 4-(2-
i (trlfluoronethyl)benzyl] 2-(4- fornylplpera2|ne 1-yl)
7

1p
S
,6,7,89,1 ( 5+ _
bi [ 1, 5] az%cﬁsﬁléﬁb%‘%{@ 2 bf’“‘%ﬁ&ﬁ% ey ]ﬂy|§ oy Y]T"H“%{QA][4 E

8,9,1 e dro-2-(imd I (2-neth hen
5 oxopy$ nkPﬁE){' gﬁé‘%a 255 e e EZ]I @%Zgzg%ﬁ gtgjﬁfﬁﬁ%ron?t}yylg })l] B
bls(trlfluoronethyl)benzyl] 6,7,8,9, 10- hexahydro-4
net hyl phenyt §- %»%«%F@Q(QG@WQ%{T%Z@@HGICM:L)HWW% d’oE{ APXE? 25141, 5] di azoci ne,
6-[3,5-bis(trifluoronethyl)benzyl]-2-[3-
(et hoxycar boywyldjmee?+ il reide 5d 4 ik 6], -4, 18, 19y rligeirddehyodid- [4-, (52 @ zocine,
met hyl phenyl ) - 5- oxopyri m do[ 4, 5-b] [ 1, 5] di azoci ne, 6-[ 3, 5-
bi s(trifl uerpresfiyls berizfl JoZoniedeH el seyodr panyd ) Rig e, ild-hedahydro-4-
yl]-5,6,7,8,9, 10- hexahydr o- 4- ( 2- net hyl phenyl ) - 5-
(2-methylphenyl) -5-oxo-2-[4- (pyrimidine-2-yl)piperazine-1-

5
(
6
(
y
bi
5
b

10 vyllpyrimido([4,5-b][1l,5]diazocine, 6-[3,5-
bis(trifluoromethyl)benzyl]-2-(4-formylpiperazine-1l-yl)-
5,6,7,8,9,10-hexahydro-4- (2-methylphenyl)-5-oxopyrimido[4, 5-
b]{1,5]diazocine, 6-[3,5-bis(trifluoromethyl)benzyl]-
5,6,7,8,9,10-hexahydro-2- (imidazole-1-yl)-4-(2-methylphenyl) -

15 5-oxopyrimido[4,5-b][1l,5]diazocine, 6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-5-oxo-2-(1,2,4-tetrazole-1-yl)pyrimido[4, 5-
bl[1,5]diazocine, 6-[3,5-bis(trifluoromethyl)benzyl]-2-[3-
(ethoxycarbonyl)piperidine-1-y1]-5,6,7,8,9,10-hexahydro-4-(2-

20 methylphenyl)-5-oxopyrimido[4,5-b][1,5]diazocine, 6-[3,5-
bis(trifluoromethyl)benzyl]-2-[4-(ethoxycarbonyl)piperidine-1-
y1l]-5,6,7,8,9,10-hexahydro-4- (2-methylphenyl)-5-
oxopyrimido[4,5-b][1l,5]diazocine, 2-[3-
(acetylamino)pyrrolidine-1-yl]-6-(3,5-

25 Dbis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
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oxopyrim do[ 4, 5-b][1, 5] di azoci ne, 2-[ 3-

(acetylam no)pyrrolidine-1-yl]-6-[3,5 25

bi s(trifluoromethyl)benzyl]-5,6,7,8,9, 10-hexahydro-4-(2 27
met hyl phenyl ) - 5- oxopyrinido[4 5-b] [ 1, 5] di azoci ne, 6-[3, 5-

o e ALY R PR 5

oxopyrimdo[4,5-b][1, 5]d|a200|ne -[
h%lf%ﬁ\}mm

bis(trifl udtd

hyl) herz gl ngoL%e@Wbel@r(l@o piperidine-1-

met hyl phenyl ) - 5- oxo- 2-[ 4- (pyrrolidi ne-1-yl)pi peridi ne-I -

yl ] pyri m dv} 4; %3] 118 5) i GAvwiateydd>{4B; &-methylphenyl) -5-

bi s(trifluoromnethyl)benzyl]-5,6,7,8,9, 10-hexahydr o-4- ( 2-

et hyl phenyk9ppr xd 24 Apl [er3 I iezde g, pigperd,di-ne- 1 10

yl ] pyri mdo[ 4, 5-b][1, 5]di azoci ne, 6-[3, 5-

bi s(trigl ueioret il ubeswtlyd, kfér?zﬁl]g-vSIQS hﬁ@@ddl*rﬂax(a%ydro 4-(2-
met hyl phenyl ) - 2- [ 4- (nor pholi ne- 4-yl ) pi peri di ne-1-yl] -

o S(Lri Tl uer aneE lﬁlﬁ%enzﬁg% 5.4 6(%>I”‘ffzolhledxla i dreperigineis
yi1 pyr i ot W EERATY o b el R e yﬁl ePhi ne. '1”§|>

6-[ 3, 5- bi
6,7,8,9-t

eétrlfluoromsthyl)benzy

| ]-4-(2-met hen | ) - 5- oxo-
L L SR E R T Bt an i 1% 0 e b o4~

acetyl pi perazine-1-yl)-6-[3,5-bis(trifluoronethyl)benzyl]

10

15

20

25

methylphenyl)-5-ox0o-2-[4~- (piperidine-1-yl)piperidine~1-
yllpyrimido[4,5-b] [1,5]diazocine, 6-[3,5-
bis(trifluoromethyl)benzyl]—5,6,7,8,9,10—heXahydro—4—(2—
methylphenyl)-2-[4- (morpholine-4~yl)piperidine-1-yl]-5-
oxopyrimido([4,5-b][1,5]diazocine, 6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9, 10-hexahydro-4-(2-
methylphenyl)-5-0ox0-2-[4- (2-oxo-pyrrolidine-1-yl)piperidine-1-
yllpyrimido[4,5-b] [1,5]diazocine, 2-(4-acetylpiperazine-1-yl)-
6-[3,5-bis(trifluoromethyl)benzyl]-4-(2-methylphenyl)-5-oxo-
6,7,8,9-tetrahydro-5H-pyrimido[4,5-e] [1,4]diazepine, 9-(4-
acetylpiperazine-1-yl)-6-[3,5-bis(trifluoromethyl)benzyl]-
5,6,7,8,9,10-hexahydro-10-methyl-4- (2-methylphenyl)-5-
oxopyrimido[4,5-b][1,5]diazocine, 6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-10-methyl-
4-(2-methylphenyl)-2- (morpholine-4-yl)-5-oxopyrimido[4, 5-

bl [1l,5]diazocine, 1l0-acetyl-2-(4-acetylpiperazine-1-yl)-6-

[3,5-bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
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20 5,6,7, 8,9, 10- hexahydr o- 10- net hyl - 4- ( 2- net hyl phenyl ) - 5-

oxopyri m do[ 4, 5-b] [ 1, 5] di azoci ne, 6-[3, 5-

bi s(trifluoromethyl)benzyl]-5,6,7,8,9, 10- hexahydr o- 10- et hyl -

4- (2- met hyl phenyl ) - 2- (mor phol i ne- 4- yI) 5- oxopyrim do[ 4, 5- b][1,5]diazocine,
10- acetyl - 2- (4- acetyl pi perazine-1-yl)-6 25

[ 3, 5- bi s(tm@mmw}vyﬁmqu@cls: [A /& - 11[0- 1P deipzpcd ng ( 348, 5-

met hyl phenyl ) - 5- oxopyri m do[ 4, 5-b] [ 1, 5] di azoci ne, 6-[ 3, 5-

bi s(trifl uotohtethilydemeatil] y 2-Keh 2y 1di -&¢ot1hi lorbirgxdeddhi imeodpflo)li ne~4~y1) -
5,6,7,8,9, 10- hexahydr o- 4- (2- met hyl phenyl ) - 5- oxopyri m do[ 4, 5-

b][1, 5] di azo€) nes, - 1e-reseiny dsropi Eehaai Hy8phatyl-) 6-9-3:pyrimido [4, 5-
bls(trlfluoronethyl)benzyl] 5,6,7,8,9, 10- hexahydro 4-(2-

met hyl phe o _ _
bls(trlfltr}%rom::t]ﬁ%(/pan%(faér1lzn%/éi Z‘L@béuelb fggnﬁéﬁ};ﬂﬁ}a%rz&@é%—iﬂ —6-[3,5

t hyl If
T PR e L S LB 8182 160 M dicanyazo-s- o
tyl di .
betit Pﬁ?@&fﬁ%&ﬁﬂ@eﬁw X@%l%“@%[ﬁéﬂx[&hfdp&aﬁoféne' 6-13,5-
met hyl phenyl ) - 5- oxopyri m dof[ 4, 5- b][l 5] di azoci ne, 6-
bls(trlflu%¥%h%¥¥§49Q%9mSﬂﬁ¥¥9Qﬁﬂﬂxﬂ diﬁbﬁhﬁydﬂbfuﬁ%ﬁﬁydro 4-(2-

met hyl phenyl ) - 2-[ 4- (nethylsulfonylanlno)plperldlne 1-yl]-5 15
oxopyri m dogdhplitj¢dy bR -azbcimethy1Sal ifonyl) piperazine-1-yl]-5-

oxopyrimido[4,5-b][1,5]diazocine, 2-[4-

10 (acetylamino)piperidine~l-yl]-~6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-5-oxopyrimido[4, 5-b] [1,5]diazocine, 6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl) -2-[4- (methylsulfonylamino)piperidine-1-yl]-5-

15 oxopyrimido[4,5-b][1l,5]diazocine.
salts

Examples of pharmaceutically acceptable salts of the
compounds of the present invention include those formed with
inorganic acids, such as hydrochloric acid, hydrobromic acid,

20 sulfuric acid, and nitric acid, and those formed with organic
acids, such as acetic acid, maleic acid, fumaric acid,
succinic acid, lactic acid, malic acid, tartaric acid, citric
acid, methanesulfonic acid, p-toluenesulfonic acid, salicylic
acid, stearic acid, and palmitic acid.

25 The compounds of the present invention or salts thereof
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Exanpl es of pharmaceutically acceptable salts of the conpounds of the
present invention include those formed with inorganic acids, such as
hydrochl ori ¢ acid, hydrobrom c acid, 20 sulfuric acid, and nitric acid, and
those formed with organic acids, such as acetic acid, maleic acid, fumaric

acid, succinic acid, lactic aci d malic acid, tartaric acid, citric acid,
net hanesul?%%l%l%%l?f‘l% i deesitiomi edrgtesaaeyalyatasi-d, Theear i ¢
acid, and palmtic acid. 25 The conpounds of the present invention or salts
t her eof 20 pesenl sthexision rendmndagsasofany divstired esr oolspdvesesThermgdesent
i nventi on enconpasses any hydrates or solvates fornmed by the fused

bi cyclic pyyithdi fiesaldrbh vatdVvies mfr iniel igeneteadi vaftdvas @f( The igeakwdilng t he
preferred conpounds specifically 5 nmentioned above, or salts thereof.

Exanpl es ofothgl $0f vent sncti@ing athd Qv fined! @®nigdrindde s@?ébh%ﬂ@'a:ll?t hanol,
i sopropanol, acetone, ethyl acetate, nethylene chloride, and

dii SOprS’pyﬂ\@ﬂ@fénecf*Sék?@vé r ocg%]rsaé:legg G HY dﬁ.eSExéﬁglgﬁnlt?ﬁgﬁgé 9&1\’7?&&0

present | nvention or sal tS er eof may De provi orm
opt1 el LY 841 Veq! OFf 880 SR o S A AR L URR VI B L e
ne ConnDnIgegggg, ethyl acetate, methylene chloride, and
diisopropylether.
Aside from racemic mixtures, the compounds of the
10 present invention or salts thereof may be provided in the form
of optically active forms, stereoisomers, or atrop isomers.
Various synthetic techniques may be used to produce the
compounds of the present invention. One commonly used

production process of the compounds of the present invention

15 or salts thereof is described below.

' N |
Step 1 ):K/(L L\"NHR Step 3

Cl
N' S
Rs)\N/ ci Step 2
(a) (b)
(f) ' . (h)
)\ ’) Step 4 /k _) Step 5 _)
(e) . : g (i) .
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production process of the conpounds of the present invention 15 or salts
thereof is described below. C C N;~" RANC Step 1 R(a) (b) RH (e
(f) HN NHRn R 10 (c) Step 2 R -'N '"C1I (d) Step 4 '9) R1%NH (g) CCNH
(h)

(Step 1)

In this step, a carbonyl group is introduced into a
compound (a) (wherein R® is a leaving group that is eliminated
later in Step 5 of the process, such as a halogen atom, a C; to

5 Cg alkylthio group, an arylthio group, a C; to Cs alkylsulfonyl
group, or an arylsulfonyl group, or R® is the ring C (the ring
C is as described above)) to generate a compound (b) (wherein

R’ is as described above; R

is a hydroxyl group, a halogen
atom, 1-imidazolyl group, 4-nitrophenoxy group, imidoyloxy

10 succinate group, a C; to Cg alkoxyl group, or a benzyloxy
group). In this process, the compound (b) is generated by
first treating the compound (a) with a base and then reacting
the product with a compound that serves as a source of
carbonyl group. The base for use in this process may be a

15 bulky base, such as lithium diisopropylamide. The process is
generally carried out at a temperature of -100°C to 20°C, and
preferably at a temperature of -100°C to -50°C. The compound
that serves as the source of carbonyl group for use in this
process may be a halide of a carboxylic acid, an imidazolide

20 of a carboxylic acid, an active ester of a carboxylic acid, an
acid hydride, an orthoester, or carbon dioxide. When RY? is a
hydroxyl group, the compound (a) is first treated with the
above-described base and carbon dioxide is used as the source
of carbonyl group. The process is terminated using a proper

25 acid (e.g., hydrochloric acid).
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Step 5 30 (Step 1) In this step, a carbonyl group is introduced into a
conpound (a) (wherein RO is a leaving group that is elimnated later in
Step 5 of the process, such as a halogen atom a Cl to 5 C6 alkylthio
group, an arylthio group, a Cl to C6 al kyl sul fonyl group, or an
arylsulfonyé %éo%f, or ROisthering C(thering Cis as described
above)) to 13 e a conmpound (b) (wherein RO is as described above; R10
is a hydroxyl group, a halogen atom 1-imdazolyl group, 4-nitfophenoxy
group, im doyl ox¥? 18hk%ich ¢t et Pl (0 d@'heﬁrmzle gRBHpR ‘oRTrg as
benzyl oxy group). In this process, the conpound (b) is generated by first
treating tdesconpedinebg¢ed) nd thdaseranthd hen rledetieig R heipraduct with a
conpound that serves as a source of carbonyl group. The base for use in

thi s processkomycdhebenydb ddlgy, baseh sudhrAsdsidanoendili $eiepynam de. The
process is generally carried out at a tenperature of -100C to 20C, and

preferabl ypahz 1 dLPPLFSENE Poud 0Und @ HOWanglhe lgorg;omcﬂll%h %%6%5 as

the source of carbonyl group for use in this ‘process may be a halide of a

carboxyl i c agi Qll@y'}‘eéi ni faz9 dﬁ%% ?«%}rpcjer?s Cﬂloest 25 de c%?n o\G%deﬁtd?r Of

a carboxyllc acid, an acl an o or car I"ox1 de

R0 is a (wherein R®, R', and the ring B are as described above). When

RY is a hydroxyl group, a suitable condensation agent for use
in the condensation reaction in this step may be

10 dicyclohexylcarbodiimide (DCC), 3~ethyl-1-(3-
dimethylaminopropyl)carbodimide hydrochloride (EDCI), or
dimethylimidazolinium chloride (DMC). These condensation
agents may be added in the form of a solid product or a
solution in a proper solvent. A base may be used in the

15 condensation reaction, including alkali carbonates, such as
sodium hydrogen carbonate, or potassium carbonate, and
tertiary amines, such as triethylamine, diisopropylethylamine,
N-methylmorpholine, diazabicyclo[5.4.0]-7-undecene, pyridine,
4-dimethylaminopyridine, or 1,8-bis(dimethylamino)naphthalene.

20 The solvent for use in the condensation reaction may be any
inert solvent that does not take part in the reaction,
including N,N-dimethylformamide, N,N-dimethylacetamide,
dimethylsulfoxide, acetonitrile, tetrahydrofuran, dioxane,
ethyl ether, dimethoxyethane, ethylacetate, and

25 dichloromethane. The condensation reaction may be carried out
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hydr oxyl group, the compound (a) is first treated wwth the above-described
base and carbon dioxide is used as the source of carbonyl group. The
process is term nated using a proper 25 acid (e.g., hydrochloric acid). 31
(Step 2) In this step, the conpound (b) (wherein R 9 and R10 are as

descri bed above) and the conpound (c) (wherein R' is an al koxycarbonyl
group, suct a2t -bito8cd-boengkbapcandogngenlky| 6xycasdony| tye oup, and
the ring B is as described above) are allowed to undergo condensation to
gener at e acooigoiatd rd)reathibr vilrerghiins RtepRis amy tofe ar hadiBeapé as

descri bed above) . Wen R10 is a hydroxyl group, a suitable condensation

agent for &g oyl theciondensatn o A0add OF ian dafibexstiar &Y dheotOan
di cycl ohexyl carbodi i m de (DCC) 3-ethyl-1-(3-

di met hyl and noy %)FB’AQ&E” ol ﬁ%l@@&rd de o ERYoh RO¥ is a halogen

di met hyl i m da i ni um C These condensatl on agents Tmay be
added i théa form oI| product or a ro the%%x' n a proper sol vent. A
base may be-Used in ]t%]hdgernsuﬁ’ @ac Ael §ai° 6 arkar

carbonates, such as SOdI um hydr ogen car bonate or pot assi um car bonate, and
tertiary aHi Yyl et P urcinat& r%ﬂoé%ﬁ'né: edlriesacfﬁrl@ﬁwc@tnhﬁeaﬁ’laﬁéled out by

allowing the reactants to react in the presence or absence of
an organic base, such as triethylamine, diisopropylethylamine,
pyridine or 4-dimethylaminopyridine, or an inorganic base,

10 such as sodium hydrogen carbonate or potassium carbonate, in a
solvent, such as N,N-dimethylformamide, N,N-dimethylacetamide,
dimethylsulfoxide, acetonitrile, tetrahydrofuran, dioxane,
ethyl ether, dimethoxyethane, ethylacetate, toluene or
dichloromethane, at -20°C to 80°C for 30 min. to 48 hours.

15 When R! is a C; to Cg ester residue such as an alkoxyl group
and a benzyloxy group in the condensation reaction in this
step, the reaction can be carried out by allowing the
reactants to react in the presence or absence of
trimethylaluminum or tetraisopropoxytitanium or in the

20 presence or absence of an acidic or a basic catalyst, such as
p-toluenesulfonic acid, sodium methoxide, potassium t-butoxide,
or sodium hydride, in a solvent, such as N,N-dimethylformamide,
N,N-dimethylacetamide, dimethylsulfoxide, acetonitrile,
tetrahydrofuran, dioxane, toluene, xylene, mesitylene,

25 pyridine, quinoline, or dichloromethane, at 15°C to 150°C for
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N- net hyl nor phol i ne, di azabicycl o[ 5. 4. 0] -7-undecene, pyridine,

4-di met hyl am nopyri di ne, or 1, 8-bis(di nethyl am no)napht hal ene. 20 The
solvent for use in the condensation reaction nay be any inert solvent that
does not take part in the reaction, including N, Ndinethylformam de,

N, N- di et h%]ac,et ani de4 di net hyl sul f oxi de, acetonitrile, tetrahydrofuran,

di oxane, YRt he? 4Bt Hoxyet hane, ethyl acetate, and 25

di chl oronet hane. The condensation reaction nmay be carried out 32 at -20*C
to 80*C. Whe¥ER h®) conmpound (b) for use in the condensation reaction in
this step is any of a halide of a carboxylic acid, an im dazolide of a
carboxyl i c aci d,Iortlars stoip vetest@mpfural cah)bawiereiacikd, RH whidchhR10 is
a halogen 5 atom 'a 1-im dazolyl group, a 4-nitrophenoxy group or an

i m doyl oxyr g Ch nate L4 alpsciieed easdveln icanstid ppaid iodd Rdbitarky il | owi ng
the reactants to react in the presence or absence of an organic base, such

as triethylam Ngeq did SQOPH et HMBARd @Y (WHdIRiH R® and the ring B

4-di met hyl am nopyri di ne, or an inorgani c base, 10 such as sodium hy%rogen

O i ot 1T Oy 06, RN GRSyl 08 AL G nhthyERuPPosPgELed out
ccetont L1 1he: AN Rl Moo dLoxale, S, oilier. dgethogethane
48 hours. chloride (which may be dissolved in a proper solvent, such as
water, methanol, ethanol, ethyl acetate and 1,4-dioxane) and
10 trifluorocacetic acid, in a sclvent, such as methanol, ethanol,
ethyl acetate, and 1,4-dioxane, at 0 to 50°C for 30 min. to 24
hours. The subsequent cyclization may be carried out by
allowing the reaction to take place in the presence or absence
of an organic base, such as sodium-tert-butoxide or potassium-
15 tert-butoxide, or an inorganic base, such as sodium hydride,
potassium carbonate, sodium carbonate, cesium carbonate or
sodium acetate, in a solvent, such as N,N-dimethylformamide,
N,N-dimethylacetamide, dimethylsulfoxide, acetonitrile,
tetrahydrofuran, dioxane, toluene, xylene, mesitylene,
20 pyridine, quinoline, or dichloromethane, at 0°C to 150°C for
30 min. to 48 hours.
(Step 4)
In this step, the compound (e) (wherein R® and the ring

B are as described above) and a compound (f) (wherein the ring

25 A is as described above, Y is a halogen atom, OSO,R'? (wherein
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15 When R10 is a C1 to C6 ester residue such as an al koxyl group and a
benzyl oxy group in the condensation reaction in this step, the reaction
can be carried out by allowing the reactants to react in the presence or
absence of trinethylal um numor tetraisopropoxytitanium or in the 20
presence or absence of an acidic or a basic catalyst, such as .

p-t ol ueneskil’f dai ¢ Gcith Goailémlnmerhori dehipbt @syi bm subatdkitied wakhsodi um
hydride, in a solvent, such as N, N-di net hyl f or mani de,

N, N- di met hya rostran eys )di reetily) s ulrexdede, taeettorni R'7 | sybgtet redhytdy afue an,

di oxane, toluene, xylene, nesitylene, 25 pyridine, quinoline, or

di chl or onmes hamein@pditidat By DR Ay 1B3H P i G 0t48charisyl Hgp o I n
this step, the conpound (d) (wherein R9, R' and the ring B are as

described above), ics §ikbRPEAGPELR SRURIIS sape¥StidRdst fagepEr BLEnG €9mPouNd
(e) (wherein R 9 and the ring B ‘are as described above) © The renoval of R’

can be carried out _hy treating the canpo d)..w n _aci
hydr oge% T c(fa%r?t eer( v%? c%ornl%lya greln e)s’S(c)ill\/e%%nr(’a Oprr ozge&rﬁsgl \(/ae(r%tl,l%gﬁé?h%gs
wat er, methanol, ethanol, ethyl acetate and 1,4-diqxaqg%hand 10
trifluoroatRtFEIAKHSH & %‘E%%'rﬁ‘?u ILAEHEN I EFGISENCE Rf| 2
acetate, and 1,4-dioxane, at 0 to 50'C for 30 mn. to 24

transitional metal catalyst, such as a palladium or nickel

complex, or a Grignard reaction to generate a compound (g)
(wherein R’ and the rings A and B are as described above).

10 Preferably, the process is carried out by using an inert
solvent that does not take part in the process. Examples of
the solvent include N,N-dimethylformamide, N,N-
dimethylacetamide, dimethylsulfoxide, acetonitrile,
tetrahydrofuran, dioxane, dichloromethane, toluene, ethanol,

15 or water. These solvents may be used individually or may be
mixed with one another in any proportion. Examples of the
palladium complexes for use in the process include palladium
chloride, palladium acetate, acetylacetonato palladium, and
tetrakis (triphenylphosphine)palladium. Examples of the nickel

20 complexes for use in the process include
bis (acetylacetonato)nickel, bis (1, 5-cyclooctadiene)nickel, and
tetrakis (triphenylphosphine)nickel. Each of these palladium
or nickel complexes is used in an amount of 0.001 to 1
equivalent, preferably in an amount of 0.01 to 0.1 equivalents,

25 with respect to the compound (e). When it is desired to use a
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hours. The subsequent cyclization may be carried out by allow ng the
reaction to take place in the presence or absence of an organic base, such
as sodiumtert-butoxide or potassium 15 tert-butoxide, or an inorganic
base, such as sodium hydride, potassium carbonate, sodium carbonate,
cesi um car bonat r sodiumacetate, in a solvent, such as

N, N- di met h@%@ﬁaﬁ%et,he \3 Jﬁ%ﬁ%ﬁ%&&%héﬁm&alﬁé Hy $ter B¥gess, the
acetonitrile, tetrahydrofuran, dioxane, toluene, xylene, nesitylene, 20
pyridine, HuededimRy Re i dhororhirsmenet t@icadolsdrbosephings #ra-2to 48
hours. (Step 4) In this step, the conmpound (e) (wherein R 9 and the ring B
are as desturpkphaspvi)e ant, 2-lcionfbipiter(f)phospdrigia) etthenei,ng , 125 A is as
descri bed above, Y is a halogen atom OSO2R 12 (wherein 34 R 12 is a Cl to
C6 al kyl gib0s1pd i it oy phecys ditei rsaloisd it iadeqte Widh 2 tpal-ogen atons), B(R 13 )2
(wherein the two RL 3 substituents are each independently a hydroxyl

group, @ C}Dié@d@qé’ﬁ%}‘éh&é&%&r—l,alcbﬂr%&ﬁ: 1Kox¥hcgr Q8P h85e Rl i3ands

substituents may be bound to 5 each other to forma ring), Li, MBr, or

Znd) are é;&&%&' 19 ?r&’”ﬂ&?&& e&# 'U%t Z‘]ocgf,sesiu QHAlAS ¢ %%%;f'&%%r%lgzr e 3P|

presence O ransitional netal ca y uchas a P nic
[ eaction to generate a conmpound ,
conpl ex, Ogmgugilggaéggrto equlvafén s, w1€% rég%ect t%g%he palladium

or nickel complex. Preferably, the process is carried out in
the presence of a proper base. Among such bases are organic
10 bases, including triethylamine, tributylamine,
diisopropylethylamine, N-methylmorpholine, pyridine, lutidine,
and collidine, and inorganic bases, including sodium hydrogen
carbonate, sodium carbonate, potassium carbonate, calcium
carbonate, cesium carbonate, and tripotassium phosphate. Each
15 of these bases is used in an amount of 1 to 20 equivalents,
preferably in an amount of 2 to 10 equivalents, with respect
to the compound (e). The cross-coupling reaction in this step
is carried out by allowing the reactants to undergo the
reaction at 15 to 150°C, preferably at 50 to 120°C, for 30 min.
20 to 24 hours.
(Step 5)
In this step, the compound (g) (wherein R® and the rings
A and B are as described above) is reacted with a compound (h)
to generate a compound (i) (wherein the rings A and B are as

25 described above). (This step is omitted when R® is the ring
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(wherein R9 and the rings A and B are as descri bed above). 10 Preferably,
the process is carried out by using an inert solvent that does not take
part in the process. Exanples of the solvent include

N, N- di met hyl f ormam de, N, N- di met hyl acet am de, di net hyl sul f oxi de,
acetonitrile, tetrahydrofuran, dioxane, dichloronethane, toluene, ethanol,
15 or wat €¢.) THése prolcgsst samapebeagseddi adbvbsuabipgothemgombeound x &) wi t h
one another in any proportion. Exanples of the palladium conplexes for use
in the protessniamduwde gall ath B0 el iord et spaliltdd inespacet abethe

acetyl acetonato palladium and tetrakis (triphenyl phosphine) palladi um

Exanpl es ofofheurd Ckl 20 conMpvexRp iy sedidd R Rpreeees Hnckude .
b|s(acetylacetonato)nlckel bi s(1,5-cycl ooct adi ene) ni ckel, and tetrakis

(Lri phenyl pRosALOe O’%ﬁé@%coel@f:@ Haddese gald pdigime, Er%'f%li%llbl goupl exes

is used i to 1 equivalent, preferably in anamount of

Gooir ol ot E G Bl o5 A Lo e bl SRTBRHERAS) pedPeanly ! ®

process, the |igand nay be tri phenyl phosphine, tri-o-tol |phOSphIne
tri-2- fury® p%%%mwéc udngyi IRBHe RASHTDs pH o Pét et ylfmlner
bls(dlphenylphosphlno)ferrocene or 2,21 5 bis (diphenyl phosphino) -1, 1
_b|naphthytrlmg@yﬂimlmﬁegéL1$@Rﬁqﬁylethylamlne, N-methylmorpholine,

pyridine, lutidine, collidine, and N,N-dimethylaniline, and
inorganic bases, such as sodium hydrogen carbonate, sodium

10 carbonate, potassium carbonate, calcium carbonate, cesium
carbonate, and tripotassium phosphate. When it is desired to
use a solvent, such a solvent may be any inert solvent that
does not take part in the reaction, including N, N-
dimethylformamide, N,N-dimethylacetamide, sulfolane,

15 acetonitrile, tetrahydrofuran, dioxane, xylene, toluene,
ethanol, or water.

The compounds (1) of the present invention can be
isolated/purified by ordinary means (for example, extraction,
recrystallization, distillation, and chromatography). When

20 the resulting compounds tend to form salts, such salts can be
produced by ordinary techniques or equivalent techniques (for
example, neutralization).

The compounds (1) of the present invention or salts
thereof act as tachykinin receptor antagonists and, in

25 particular, as NK1 receptor antagonists and are thus useful
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is used in an anmount of 0.2 to 5 equivalents, preferably in an
0.3 to 3 equivalents, with respect to the palladium or nicke

amount of
conpl ex.

Preferably, the process is carried out in the presence of a proper base.

Anmong such bases are organic 10 bases, including triethylam ne,

tributylam ne, diisopropylethylam ne, N nethylnorpholine, pyridine,

| uti di ne, ®3and col lidine, and inorganic bases, including sodi um hydrogen
carbonat e, sodi um carbonate, potassium carbonate, cal ci um carbonate, cesium
carbonate, and tRFQRRESETRR Phisprareutdac poers soffrtheysusases is used in
an amount of 1 to 20 equivalents, preferably in an amount of 2 to 10

equi val ent snclwding edpeatt i te blseldzonpfouradt i(ce)s. sTivd asodscreaplidng reacti on
inthis step is carried out by allowing the reactants to undergo the

reacti on airibatp AEGndy efred ablabrati fehded 2@ ¥Enef;or 30 min.

20 to 24

hours. (Step 5) In this step, the conmpound (g) (wherein R 9 and the rings
A and Bsare as desgiiped-ahovs) dikfRAGHEE Wl R %%EP%H%%rﬁgkgbgge?enerate

a conmpound (i) (wherein the rings A and B are as 25 descri be

(S
n an anou 1

(This

Step 1o omilfed men B4 s udie 4116 38 G The Rgeesh Con g gar i ed out

by using t
to the

e’ conpoun

disease;

eqU|vaIenPssmﬁth respect

prophylactic or therapeutic agents for vomiting induced

by exposure to X-ray, chemotherapy, pregnancy, migraine,

10 postoperative pains, decreased gastrointestinal motility, and

side effects of drugs;

prophylactic or therapeutic agents for vomiting induced

by exposure to X-ray, chemotherapy, pregnancy, migraine,

postoperative pains, decreased gastrointestinal motility, and

15 side effects of drugs; and

therapeutic agents for asthma, coughing, ache, migraine,

tooth pain, rheumatoid arthritis and other conditions.

The compounds (1) of the present invention or salts

thereof may be used individually, or they may be formed into

20 pharmaceutical compositions along with one or more
pharmaceutically acceptable adjuvants. Specifically,

compounds of the present invention may be mixed with

the

pharmaceutically acceptable carriers, excipients (such as

starch, lactose, calcium phosphate, and calcium carbonate),

25 lubricants (such as magnesium stearate, calcium stearate talc,
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conmpound (g) and allowi ng the reaction to proceed in the presence or
absence of a base at 80 to 200*C, preferably at 5 100 to 150*C, for 30 mn.
to 24 hours. A base may preferably be used, including organic bases, such
as triethylam ne, tributylamne, diisopropylethylan ne,

N- net hyl nor phol i ne, pyridine, lutidine, collidine, and

N, N- di net yrdnstearelc aaeid) ndpidees bbsesh suchtaschodted Wesegenystals,
carbonat e, sodium 10 carbonate, potassium carbonate, cal cium carbonate,

cesi um cardudmat e tgndl dali potcssi wnnp lfosyihiat, e poyen nivtl pyx rdddidoee ,t anduse a
sol vent, such a solvent may be any inert solvent that does not take part

in the reagligomcideiddi ngi Nritegidwinty Homm GaiciNaN adiaet, hyl acet am de,
sul fol ane, 15 acetonitrile, tetrahydrofuran, dioxane, xylene, toluene,

et hanol , oaay@g%mebﬂﬁ&&m%, (Ghg HathQumdr eserd dinRMHon sth Be

i sol ated/ purifi y ‘ordinary neans (for exanple, extraction,

recrystall jzati distillation, and chromatograph _Mhen 20 the

resul ti%g pch Dotnos azlndsaf%i Or rf%nsé;lat 5 CSueh séﬁ%ﬁg?(:sar?fbgeluﬁroéc’&uced by
ordi nary technjques or equival ent techniques (for exanple,

neutral i zafRRM) EOTh ARt )(11) USARBherpre éMttFﬁbaggF‘éﬁ'th%al ts
thereof act as tachykinin receptor antagonists and, in 25 particular, as
NK1 recept @PMReMRgD RSt sharRregeant Hyywandfq may be prepared as tablets,

capsules, granules, powders, fine granules, ampules, or
injections for oral or parenteral administration. While the
10 dosage of the compounds (1) of the present invention or salts
thereof may vary depending on the type of salt, route of
administration, and age and conditions of patients, a typical
dose for humans and other mammals, for example, is in the
range of 0.0001 to 300mg/kg/day as measured by the amount of
15 the compounds (1) of the present invention or salts thereof.
The compounds (1) or salts thereof may be administered in a

single dose or several doses each day.

EXAMPLES

20 The present invention will now be described in detail
with reference to Examples, Reference Examples, and Test
Examples, as will an exemplary production process of a
starting material of the compounds (1) of the present
invention, which is also a novel compound. It should be

25 appreciated that the compounds of the present invention are
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37 as: prophylactic or therapeutic agents for dysuria, including defective
bl adder functions such as increased wurinary frequency and incontinence of
urine; 5 prophylactic or therapeutic agents for disorders of digestive
tract such as ulcerative colitis and Crohn's disease; prophylactic or

t herapeutic agents for vomiting, induced by expasyre to X-ray,

chemt her &5 PrBGHRIGP TGRS C TG b arh SErat e O Fs c<abiblegsand
gastrointestinal nmotility, and side effects of drugs; prophylactic or

t her apeut ilﬁabég@‘nt%oqﬂoﬁlqg)mlt’qh@lﬁ RS 1y foefodidice SCOPR- paY, the
chenot her apy, pregnancy, mgraine, postoperative pains, decreased
gastroi nt espimiat obttile tinveartdionl.,5 si de effects of drugs; and therapeutic
agents for asthma, coughing, ache, mgraine, tooth pain, rheunmatoid
arthritis and other conditions. The conpounds (1) of the present invention
or salts thereof may be used individually, or they may be forned into 20
phar macgut & €@ o LOROSE L4 @S alxong Wi th one or nore pharmaceutically
accept abl e adjuvants. Specifically, the conpounds of the present invention
may be m xed with

Cl
v COH
Me\s)\\N CI

To a tetrahydrofuran solution of lithium
diisopropylamide (which was prepared by diluting
diisopropylamine (3.0ml) with tetrahydrofuran (25ml), followed

10 by the addition of n-butyl lithium (13.6ml, 1.52mol/L hexane
solution) at -20°C and stirring at -20°C for 1 hour), a
tetrahydrofuran solution of 4, 6-dichloro-2-
(methylthio)pyrimidine (2.70g) (5ml) was added at ~78°C, and
the mixture was stirred for 3 hours. Carbon dioxide gas was

15 +then bubbled through the reaction mixture for 10 min. and
water was added. The temperature of the mixture was then
allowed to rise to room temperature. Following the addition
of 2mol/L hydrochloric acid (25mL) to adjust pH to 1, the
mixture was extracted with ethyl acetate, and the extract was

20 dried over anhydrous sodium sulfate. The solvent was removed
and the residue was washed with toluene to obtain 4, 6-
dichloro-2- (methylthio)pyrimidine-5-carboxylic acid (1.93qg,

58%) .

40



pharmaceutically acceptable carriers, excipients (such as starch, |actose,
cal ci um phosphate, and cal ci um carbonate), 25 lubricants (such as magnesi um
stearate, calciumstearate talc, 38 and stearic acid), binders (such as
starch, cellulose crystals, carboxynethylcellul ose, gum Arabic,
ponV|nyIpyrroI|done and alginic acid), disintegrating agents (such as
tal c, carM@k@hﬁMh&iZﬁ%(Nﬂ ose, and calcium, and diluents (such as 5
physiologlcal saline, and aqueous sol utions of glucose, nmannitol, and

| act ose) . MRMAQEDY di (ol yd t Behni HyYes,N,obe: 23nmpoesmis fuide PFESEIE3
invention may be prepared as tablets, capsules, granules, powders, fine
granul es, anpules, or injections for oral or parenteral adm nistration.
Wil e the 10 dosage of the conmpounds (1) of the present invention or salts

t hereof maypvary ?g@gﬂgé éﬂbthe type of salt, route of admnistration
and age and condi tiong o patlents a typical dose for humans and ot her

mammal s, for exanple, is in the range of 0.0001 to 300ny/ kg/ day as
measur ed by theChapount of 15 the conpounds (1) of the present invention or
salts thereof. he conmpounds (1) or salts thereof nmay be administered in a
si ngl e dose or erdl doseH each day. EXAMPLES 20 The present invention
wi Il now bepdesef] bediNmdetlag .
3-amino-1- (t-butoxycarbonylamino)propane (5.00g) was
dissolved in ethanol (50mL), followed by the addition of 3,5-
(bistrifluoromethyl)benzaldehyde (6.95g) and stirring at 50°C
for 1 hour. Following removal of the solvent under reduced
10 pressure, the resulting residue was dissolved in methanol
(50mL). To this solution, sodium borohydride (2.18g) was
added and the mixture was stirred at room temperature for 1
hour. Subsequently, the reaction mixture was chilled on an
ice bath and water (5ml) was added. The mixture was then
15 stirred for 1 hour and the solvent was removed. To the
resulting residue, water was added and the mixture was
extracted with ethyl acetate. The extract was dried over
anhydrous sodium sulfate. The solvent was then removed to
give 1-(t-butoxycarbonylamino)-3-[3,5-
20 (trifluoromethyl)benzylamino]propane (11.5g, 100%).

MS (FAB")m/z: 401 (M+H")

HRMS (FAB") Calcd for Ci7Hp3FeN,O,: 401.1664; found: 401.1696
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with reference to Exanpl es, Reference Exanples, and Test Exanples, as wll
an exenpl ary production process of a starting material of the conpounds
(1) of the present invention, which is also a novel conpound. It should be
25 appreci ated that the conmpounds of the present invention are 39 not
limted to those described in the follow ng exanples and may be nodified
wi t hout dePRFE$TRIPFS drfa ™l cbhe and the spirit of the invention. 5

<Ref erence Exanple 1> CI Me. CO2H CI To a tetrahydrofuran sol ution of
l'ithium diisopcgpylanide (which was prepared by diluting diisopropylam ne

(3.0M) with tefrahydrofuran (25nl), followed 10 by the addition of n-butyl
lithium (13.6 .5Anpb1l/ L hexane solution) at -20C and stirring at -20C

for 1 houré ﬂhydﬁﬂg iran sol ution of 4, 6-dichl oro-2-
(et hyl t hi Epyrinidine (2. é} (5mM) was added at -78C, and the m xture
was stirred for 3 hours. Carbon dioxide gas was 15 then bubbl ed t hrough the

reaction mxturerfol d i Mher to Reference Example 1, 3-amino-1-
(t-butoxycarbonylamino)ethane (10.0g) was reacted with 3,5-
5 (bistrifluoromethyl)benzaldehyde (15.1g) to obtain 1-(t-

butoxycarbonyl)-3-[3,5~(trifluoromethyl)benzylamino]ethane
(24.0g, 100%).

MS (FAB")m/z: 387 (M+H")

HRMS (FAB") : Calcd for CigHp1FeN,O,: 387.1507; found: 387.1494

10

<Reference Example 4>

cl 0 O
s "g) CF,
NHBoc

4,6~dichloro-2-(methylthio)pyrimidine-5-carboxylic acid
(Compound of Reference Example 1; 3.59g) and N,N-
15 dimethylformamide (0.2mL) were added to thionyl chloride
(11lmL). While heated, the mixture was refluxed for 2 hours.
The reaction mixture was then distilled under reduced pressure
to obtain a yellow residue.
Meanwhile, 1-(t-butoxycarbonylamino)-3-{3,5-

20 (trifluoromethyl)benzylamino]propane (Compound of Reference
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wat er was added. The tenperature of the m xture was then allowed to rise
to roomtenperature. Following the addition of 2nol/L hydrochloric acid
(25nm.) to adjust pHto 1, the mxture was extracted with ethyl acetate,
and the extract was 20 dried over anhydrous sodi um sul fate. The sol vent was
renoved and the residue was washed with toluene to obtain 4, 6-

di chl or o- Z=Xarep by | 2 hi @) pha)i mak nb-dsadardsbxiyl itetaahydrbfR3gn (38%L) 40 MS
(El)mz:238 (Mt) HRMS (ElI) : Calcd for COHACL2N2O2S: 237.9371; found: 237.

9383 <Ref esipheg wxaid €l eShH aNBOC(mL) . While this solution was
3-am no-1| - (t-butoxycarbonyl am no) propane (5.00g) was dissolved in ethanol

(oom) okl ovec by thie ddigdian of shiarRlIsuddrl caRling Lrenpal dehyde

(6.95g) and stirring at 50C for 1 hour | owm ng renoval of the sol vent

t(JggreT{)red ﬂlls so%sejts%e 1(gwum 010 ydrlg%l g‘%fm%)%d%dss% ithP na"”

T R PSP 05 ko B S

temperature. The reaction mixture was then diluted with ethyl
acetate, was sequentially washed with water and a saturated
aqueous solution of sodium chloride, and was then dried over
anhydrous sodium sulfate. Following removal of the solvent,
10 the residue was purified on a silica gel column chromatography
(ethyl acetate: hexane = 1: 3) to obtain N-[3,5-
bis(trifluoromethyl)benzyl]-N-[3-(t-
butoxycarbonylamino)propyll-4, 6-dichloro-2-
(methylthio)pyrimidine-5-carboxylic acid amide (8.49g, 91%).
15 MS(FAB')m/z: 621 (M+H")

HRMS (FAB*) : Calcd for C,sHysClpFeN,03S: 621.0929; found: 621.0938

<Reference Example 5>

CF

¢l 0 3
f\/'fk \
Mess S "c \ CF,

NHBoc

20 In a similar manner to Reference Example 4, 4,6-
dichloro-2- (methylthio)pyrimidine-5-carboxylic acid (Compound

of Reference Example 1; 5.00g) was reacted with 1-(t-
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ice bath and water (5m ) was added. The m xture was then 15 s
hour and the solvent was renoved. To the resulting residue,

added and the mi xture was extracted with ethyl acetate. The
dried over anhydrous sodium sulfate. The solvent was then re

tirred for 1
wat er was
extract was
noved to give

1- (t-butoxycarbonylam no)-3-[3,5 20 (trifluoronethyl)benzyl am no] propane

(11.5g, 10095°XYdrRenBamYC) 401 yMH+) HRVE (FAB+) Cal cd fo
C17H23F6N202: 401. 1664; found: 401. 1696 41 <Reference Exanpl

r
e 3> HNVvV

-NHBoc  CF(twiflugremsasihg l)drenmnisarina eRdfearee nConpramdl el ReIearinne- | -

(t-but oxycar bonyl am no) et hane (10.0g) was reacted with 3,5- 5
(bistrifl unxaneldyld ;) Brzad)dedy dotain Ny)[X,G-obtain 1-(t
but oxycar bonyl )-3-[3,5-(trifluoronethyl)benzyl am no] et hane (

VB (FAB+) w2t 3871t )n-@al @d for Cl6H21F6N20
found: 387 1454 10 eHFIB )N~ (Gl

5 Dbutoxycarbonylamino)ethyl]-4,6-dichloro-2-

24.0g, 1009 .
2: 387.1507;

(methylthio)pyrimidine-5-carboxylic acid amide (12.0g, 94%).

MS(EI)m/z: 606 (M")

HRMS (EI): Calcd for Cy3Hs5CloFegN40O3S: 606.0694; found:

10 <Reference Example 6>
CF
Cl 0 3
fo
Me~s S CIL\I\ CFy

NH, HCI

3mol/L hydrogen chloride-ethyl acetate (20mL)
to N-[3,5-bis(trifluoromethyl)benzyl]-N-[3-(t-

butoxycarbonylamino)propyl]-4, 6-dichloro-2-

606.0716

was added

15 (methylthio)pyrimidine-5-carboxylic acid amide (Compound of

Reference Example 4; 8.23g) while the solution was chilled on

an ice bath. The reaction mixture was stirred for 1

hour and

then another 1 hour at room temperature. Subsequently, the

solvent was removed to obtain N-[3,5-

20 bis(trifluoromethyl)benzyl]-N-(3-aminopropyl)-4, 6-dichloro-2-

(methylthio)pyrimidine-5~carboxylic acid amide hydrochloride

(7.35g, 100%).
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<Ref erence Exanple 4> CI NHBoc
4, 6-di chl oro-2-(nethylthio)pyrimdine-5-carboxylic acid (Conpound of
Ref erence Exanple 1; 3.59g) and N, N 15 di net hyl f ormam de (0. 2nL) were added
to thionyl chloride (iim). While heated, the m xture was refluxed for 2
hours. The reaction m xture was then distilled under reduced pressure to
obtain a yé3$ (RAB egizdué21NMaHwhi | e, 1-(t-butoxycarbonyl amino)-3-[3,5 20
(trifluoronethyl)benzyl am no] propane (Conpound of Reference 42 Exanple 2;
6.61g) wasHRNSEEAB'@d iCalielt fatry ar ¢, ut BIF U408 ) 52 Bl @ m fdurddd €321y edene
(10m) . Wiile this solution was chilled on an ice bath, a tetrahydrofuran
solution of the vyellow residue (10m ) obtai ned above was added. The
m xture 5 was stirred for 1 hour and then additional 3 hours at room
t enper at ur gz 408 I{Cg@cé); jd xture was then diluted with ethyl acetate, was
sequential l'y washed with Vater and a saturat ed aqueous sol ution of sodium
chloride, and was then dri ed%over anhydrous sodium sul fate. Foll ow ng

e

renoval of the solvent, 10 residue was purified on a silica gel colum
chr omat ogr aphy &Ftohylte: hexane = 1: 3) to obtain N[3,5-

N
N4;jl?i:;j CF
3
Me\s)\\N N
5 H

N~[3,5-bis(trifluoromethyl)benzyl] -N-(3-aminopropyl) -
4,6-dichloro-2- (methylthio)pyrimidine-5-carboxylic acid amide
hydrochloride (Compound of Reference Example 6; 3.35g) was
dissolved in N,N-dimethylformamide (6mL). To this solution,

10 potassium carbonate (4.15g) was added and the mixture was
stirred at 100°C for 1 hour. The reaction mixture was diluted
with ethyl acetate, was sequentially washed with water and a
saturated aqueous solution of sodium chloride, and was then
dried over anhydrous sodium sulfate. Following removal of the

15 solvent, the residue was purified on a silica gel column
chromatography (ethyl acetate: hexane = 1: 1) to obtain 6-
[3,5~bis(trifluoromethyl)benzyl}-4-chloro-5,6,7,8,9,10-
hexahydro-2- (methylthio)-5-oxopyrimido[4,5-b] [1,5]diazocine

(2.05g, 70%).

o\

20 MS(EI)m/z: 484 (M%)

HRMS(EI): Calcd for Ci1gH15ClE¢N4OS: 484.0559; found: 484.0598
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bis(trifluoromethyl)benzyl]-NJ[3-(t-

but oxycar bonyl am no) propyl ] - 4, 6-di chl or o- 2-

(et hyl t hi o) pyri m di ne-5-carboxylic acid am de (8.49g, 910). 15 M5 (FAB+)
mz: 621 (MtH+) HRVMS (FAB+) : Calcd for C23H25C12F6NACBS: 621. 0929; found:
621. 0938 <Reference Exanple 5> NHBoc 20 In a simlar manner to Reference
Exanpl e 4, BEHRrefehIoFIU2L] it hyl t hi 0) pyri mi di ne-5-carboxylic acid
(Conpound of Reference Exanple 1; 5.00g) was reacted with 1-(t 43

but oxycar bonyl am no) -2-[3,5- ¢t rifl uoronet hyl ) benzyl am no] et hane ( Conpound
of Reference Exanple 3; 4g§ to obtain N-[3,5-

bi s(trifluoronetfllYbe [2-(t 5

but oxycar bonyl g ethyl == 6-di chl oro- 2-

(nethylthiﬂ%pxﬂ%nﬂ ig§£5-car65§ylic acid amde (12.0g, 940). Ms (ElI)n z:
606 ( Mt) (ENT ™ | cd for C22H22C12F6NA(BS: 606. 0694; found: 606.0716
10 <Reference ExanplHe 6> 3nol /L hydrogen chloride-ethyl acetate (20nm) was
added to N[3,5-bis(trifluoronethyl)benzyl]-N[3-(t-

bUtOXycarbonylan§£59}£(“9ggdégn(}ﬁﬁé¥¥é£!£€%yl acetate (30mL) was added

to N-[3,5-bis(trifluoromethyl)benzyl]-N-[2-(t-

5 butoxycarbonylamino)ethyl]-4, 6-dichloro-2-
(methylthio)pyrimidine-5-carboxylic acid amide (Compound of
Reference Example 5; 11.8g) while the solution was chilled on
an ice bath. The reaction mixture was stirred for 1 hour and
then additional 1 hour at room temperature. The solvent was

10 removed and the resulting residue was dissolved in N,N-
dimethylformamide (20mL). To this solution, potassium
carbonate (5.37g) was added and the mixture was stirred at
100°C for 1 hour. The reaction mixture was diluted with ethyl
acetate, was sequentially washed with water and a saturated

15 aqgqueous solution of sodium chloride, and was then dried over
anhydrous sodium sulfate. Following removal of the solvent,
the residue was purified on a silica gel column chromatography
(ethyl acetate: hexane = 2: 1) to obtain 6-[3,5-
bis(trifluoromethyl)benzyl]-4~chloro-2-(methylthio)-5-oxo-

20 6,7,8,9-tetrahydro-5H-pyrimido[4,5-e] [1,4]diazepin (6.22g,
68%) .

MS(EI)m/z: 470 (M")
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15 (et hyl t hi o) pyri m di ne-5-carboxylic acid am de (Conpound of

Ref er ence

Exanpl e 4; 8.23g) while the solution was chilled on an ice bath. The
reaction m xture was stirred for 1 hour and then another 1 hour at room

tenperature. Subsequently, the solvent was renoved to obtain
bi s(trifluoromethyl)benzyl]-N(3-am nopropyl)-4, 6-dichl oro-2-
pyri m di neiBNE R boxyldkcddiar dhiideChydl ol driildd40C37. Ivgndrod

N-[3,5 20
(et hyl t hi 0)

.. 048 5V5

(FAB+) miz: 521 (M+H+) HRVB (FAB+) : Calcd for CL8HL7CL2F6NACS: 521. 0404;

found: 521. 0399 <Reference Exanple 7> 5
N-[3,5-bis(trifluoronethyl)benzyl]-N(3-am nopropyl)-
4, 6- di chl o¢ms Paddamdd Vi tdm)Pygs m di ne- 5- carboxylic acid am de

hydr ochl ori de (Conpound of Reference Exanple 6; 3.35g) was dissolved in
N, N-di net hyl f ormam de (6nL) g To this solution, 10 potassium carbonate
(4.15g) was added and the o xure was stirred at 100C for 1 hour. The

reaction mxture

0)
r at

with ethyl acetate, was sequentially washed
aqueous sol ution of sodiumchloride, and was

with water and a
then dried ovdah/ ous s@rgi um sul fate. Foll ow ng renoval of the 15
r

sol vent, tM@\r s purified on a silica gel colum

5 6-[3,5-bis(trifluoromethyl)benzyl]-4-chloro-

5,6,7,8,9,10-hexahydro-2- (methylthio)-5-oxopyrimido[4, 5-

bl[1l,5]diazocine (Compound of Reference Example 7; 1.50g) was

dissolved in N,N-dimethylformamide (6mL). To this solution,

sodium hydride (185mg, 60% oil suspension) was added

10 mixture was stirred at room temperature for 1 hour.

and the

Methyl

iodide (0.4mlL) was then added and the mixture was further

stirred at room temperature for 1 hour. The reaction mixture

was diluted with ethyl acetate, was sequentially washed with

water and a saturated aqueous solution of sodium chloride, and

15 was then dried over anhydrous sodium sulfate. Following

removal of the solvent, the residue was purified on a silica

gel column chromatography (ethyl acetate: hexane = 1:

obtain 6-[3,5-bis(triflucromethyl)benzyl]-4-chloro-
5,6,7,8,9,10-hexahydro-10-methyl-2- (methylthio)-5-
20 oxopyrimido[4,5-b]{1,5]diazocine (1.36g, 88%).

MS(EI)m/z: 498 (M")

1) to

HRMS (EI): Calcd for C;9H17C1lEFeN4OS: 498.0716; found: 498.0746
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chromat ogr aphy (ethyl acetate: hexane = 1: 1) to obtain 6-
[3,5-bis(trifluoronethyl)benzyl]-4-chloro-5,6,7,8,9, 10-
hexahydr o- 2- ( net hyl t hi 0) - 5- oxopyri m do[ 4, 5-b] [ 1, 5] di azocine (2.05g, 70%.
20 M5 (EI) mz: 484 (Mt) HRVMS (El) : Calcd for Cl8HL5CLF6NACS: 484. 0559. -
found: 484. 0598 45 <Reference Exanple 8> 3nol/L hydrogen chl ori de- et hyl
acetate (30nL) was added to N-[3,5-bis(trifluoronethyl)benzyl]-N[2-(t 5
but oxycar bonyl am no) et hyl ] - 4, 6-di chl or o- 2-
(et hyl t hi OFplerenes nexaurks bdky| i ¢ acid ami de (Conpound of Reference
Example 5; 11.8g) while the solution was chilled on an ice bath. The
reaction mxturs stirredCH,or 1 hour and then additional 1 hour at room
N

tenperature. T Dl vent fO renoved and the resulting residue was

di ssolved in N, @, e mam de (20nmL). To this solution, potassium
carbonate (5.37g gsNadd and the m xture was stirred at 100C for 1
hour. The reacﬁﬁoq m xtjure wefs diluted with ethyl acetate, was

sequent i al Mg~ et Wi h water and a saturated 15 aqueous sol ution of

sodi um chl oride, "an@ was then dried over anhydrous sodium sulfate.
Fol |l owi ng renoval ot the solvent, the residue was purified on a silica gel

col umm chr omat ogr.aph
gPhéhgiboric acid (732mg),

5 tetrakis(triphenylphosphine)palladium (289mg), toluene (15ml),
1l,4-dioxane (8ml) and a 2mol/L aqueous solution of sodium
carbonate (15ml) were added to 6-[3,5-
bis(trifluoromethyl)benzyl]-4-chloro-5,6,7,8,9,10-hexahydro-2-
(methylthio)-5-oxopyrimido[4,5-b] [1,5]diazocine (Compound of

10 Reference Example 7; 2.43g). While heated, the mixture was
refluxed for 5 hours under a stream of argon gas.
Subsequently, the reaction mixture was diluted with ethyl
acetate, was washed with a 2mol/L aqueous solution of sodium
carbonate, and was then dried over anhydrous sodium sulfate.

15 The solvent was removed and the resulting residue was purified
on a silica gel column chromatography (ethyl acetate: hexane =
1: 1) to obtain 6-{[3,5-bis(trifluoromethyl)benzyl]-
5,6,7,8,9,10-hexahydro-2- (methylthio)-5-oxo-4-
phenylpyrimido (4, 5~-b] [1,5]diazocine (2.63g, 100%).

20 MS(EI)m/z: 526 (M")

HRMS (EI): Calcd for CysHyoFgN4O0S: 526.1262; found: 526.1262
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(ethyl acetate: hexane = 2: 1) to obtain 6-[3,5-

bi s(trifluoronethyl)benzyl]-4-chloro-2-(nethylthio)-5-oxo 20
6,7,8,9-tetrahydro-5H pyri m do[4,5-€e][1, 4] diazepin (6.22g, 68%.

MS(El)m z: 470(M+) 46 HRVS (ElI) : Calcd for CL7H1I3CLF6NACS: 470. 0403;

found: 470. 0385 <Reference Exanple 9> Me. Me 5

6-[ 3, 5- bi s{RefFsrenrorietamR ddhenlzy| | - 4-chl oro

5,6,7, 8,9, 10- hexahydr o- 2- (et hyl t hi 0) - 5- oxopyri m do[ 4, 5-

b] [ 1, 5] di azoci negConpound of Reference Exanple 7; 1.50g) was dissolved in
N, N- di met hyl f or ngm de (6nl) To this solution, sodiumhydride (185ng, 60%
oi | suspension) added apdsthe 10 m xture was stirred at room
tenperature for our . | iodide (0.4nL) was then added and the

m xture was furthe at roomtenperature for 1 hour. The reaction
m xture was di d | acetate, was sequentially washed with

wat er and i satjur df ed aqueou$ 3sol uti on of sodium chloride, and 15 was then
dri ed over "&rgrydNo diumsulfate. Following renoval of the solvent, the
resi due was purifieg on a silica gel colum chromatography (ethyl acetate:
hexane = 1: 1) to

In a similar manner to Reference Example 10, 6-[3,5-
bis(trifluoromethyl)benzyl]-4-chloro-5,6,7,8,9,10-hexahydro-2-
5 (methylthio)-5-oxopyrimido[4,5-b][1,5]diazocine (Compound of
Reference Example 7; 2.43g) was reacted with 4-
fluorophenylboric acid (840mg) to obtain 6-[3,5-
bis(trifluoromethyl)benzyl]-4-(4-fluorophenyl)-5,6,7,8,9,10-
hexahydro-2- (methylthio)-5-oxopyrimido[4,5-b] [1,5]diazocine
10 (2.49g, 91%).
MS(EI)m/z: 544 (M")

HRMS (EI) : Calcd for Cy4Hi9F7N4O0S: 544.1168; found: 544.1165

<Reference Example 12>

CF

3
N

NZ | ) CF
3
Me\s)\\N N

In a similar manner to Reference Example 10, 6-[3,5-
bis(trifluoromethyl)benzyl]-4-chloro-5,6,7,8,9,10-hexahydro-2-

(methylthio)~-5-oxopyrimido[4,5-b][1,5]diazocine (Compound of
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obtain 6-[3,5-bis(trifluoronethyl)benzyl]-4-chloro

5,6,7,8,9, 10- hexahydro- 10- net hyl - 2- (net hyl t hi 0) - 5- 20

oxopyrim do[4,5-b][1,5]diazocine (1.36g, 83%. Ms (EI) mz: 498 (M) HRMS
(El') : Calcd for C19H17Cl FE6N4OS: 498. 0716 found: 498. 0746 47 <Reference
Exanpl e 10> Me. Phenyl boric acid (732ny

t et r aki s( t%¥HEIAD Ife)gald- gl)mWFESQI?@)Cte@oIW&é'HeZMSW&) 1, 4- di oxane
(8ml) and a 2nmol /L aqueous solution of sodium carbonate (15nl) were added
to 6-[ 3, 5-mefilgyrifanigismstchAdise nALZma) - ¢lol ebg-a3ne6 67,[8,9-10- hexahydr o- 2-
(et hyl t hi 0) - 5- oxopyri m do[ 4, 5-b] [ 1, 5] di azoci ne (Conpound of 10 Reference
Exanpl e 7;biX é&3g)f1uddne tredt)déen Ayig <8, 6, 0r, 8 , Wad 0-hekhuyddof-dr (3-hour s
under a stream of argon gas. Subsequently, the reaction m xture was

di |l uted vvlIﬁé‘tmﬂwhe@gqt.ag_e,méml\@ﬁ@dwotxta}p@ramkjbq4:;u5ueous sol uti on of
sodi um car bonate and was then dried over anhydrous sodium sulfate. 15 The

sol vents Was f ad%{a/d%er%{ le@[tlm reS| due was purified on a silica gel

col um chrorrat ogr ate: ‘hexane = 1: 1) to obtain
6 [3 5- bi | uoro benzyl] -
, 7,8,9, %{}#e) hyd;gggge{\{ t hyl t hi o) - 5- oxo- 4-

HRMS (EI): Calcd for CysHy5FeN40,5: 556.1368; found: 556.1339

<Reference Example 13>

10 H

In a similar manner to Reference Example 10, 6-[3,5-
bis(trifluoromethyl)benzyl]-4-chloro-5,6,7,8,9,10-hexahydro-2-
(methylthio)-5-oxopyrimido[4,5-b][1,5]diazocine (Compound of
Reference Example 7; 485mg) was reacted with 2-

15 methylphenylboric acid (163mg) to obtain 6-[3,5-
bis(trifluoromethyl)benzyl]l-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)—Z—(methylthio)—5—oxopyrimid6[4,5—
bl[1l,5]diazocine (540mg, 100%).

MS(EI)m/z: 540 (M")

20 HRMS(EI) :Calcd for CzsHzFgN4OS: 540.1419; found: 540.1390
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phenyl pyri m do[ 4, 5-b] [ 1, 5] di azoci ne (2.63g, 100% . 20 M5 (El) mz: 526 (M)
HRMS (El) : Calcd for C24H2OF6N40S: 526. 1262; found: 526. 1262 48 <Reference
Exanple 11> N :;;" M, SNANJ HOCF3 In a simlar manner to Reference

Exanpl e 10, 6-[3, 5-

bi s(trifluoromethyl)benzyl]-4-chloro-5,6,7,8,9, 10-hexahydro-2 5

( met hyl t hi €feBersopsy rEfdnwler, Bb] [ 1, 5] di azoci ne (Conpound of Reference
Exanple 7; 2.43g) was reacted with 4- fluorophenylboric acid (840ng) to
obtain 6-[3,5- bRg(trifluorongethyl)benzyl]-4-(4-fluorophenyl)-5,6,7,8,9,10

hexahydr o- 2- ( e t hi 0) - 5- pyrimdo[ 4, 5-b][1, 5]diazocine 10 (2.49g,
91% . M5 ( EINdT 5014 (Vi (El') : Calcd for C24HI9F7NACS: 544. 1168;
found: 544. 1165 <Refgfen anple 12> 15 In a simlar manner to Reference
Exanpl e 10, 6- N3, .
bi s(tri I ullequetgy )Nb/e>nzyl 1- &l oro-5, 6, 7, 8, 9, 10- hexahydr o- 2-

H

In a similar manner to Reference Example 10, 6-[3,5-
bis(trifluoromethyl)benzyl]-4-chloro-2-(methylthio)-5-oxo-

5 6,7,8,9-tetrahydro-5H-pyrimido[4,5-e][1,4]diazepin (Compound
of Reference Example 8; 2.36g) was reacted with 2-
methylphenylboric acid (8l6mg) to obtain 6-[3,5-
bis(trifluoromethyl)benzyl]-4-(2-methylphenyl)-2- (methylthio) -
5-o0x0-6,7,8,9-tetrahydro-5H-pyrimido[4,5-e] [1,4]diazepin

10 (2.63g, 100%).
MS(EI)m/z: 526 (M")

HRMS(EI): Calcd for Co4Ho0FgN4OS : 526.1262; found: 526.1232

<Reference Example 15>

15 Me

In a similar manner to Reference Example 10, 6-[3,5-
bis(trifluoromethyl)benzyl]-4-chloro-5,6,7,8,9,10-hexahydro-
10-methyl-2- (methylthio)-5-oxopyrimido {4, 5-

bl [1,5]diazocine (Compound of Reference Example 9; 1.25g) was
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(et hyl t hi 0) - 5- oxopyri m do[ 4, 5-b] [ 1, 5] di azoci ne (Conpound of 49 Reference
Exanple 7; 2.43g) was reacted with 2- nethoxyphenyl boric acid (912ng) to
obtain 6-[3,5- bis(trifluoronethyl)benzyl]-5,6,7,8,9, 10-hexahydro-4-(2-
met hoxyphenyl) 2- (met hyl t hi 0) -5-oxopyrimdo[4,5 5 b][1,5]diazocine (2.47g,

89% . M5 556 ( M+ RVS (El Cal cd for C25H22F6hMC28 556. 1368;
found: 556" eai Wéﬁe?}ér?e%%g@aﬁﬁﬂr@’lfg;ll\ﬂ e o 40mg)s it PRE3dAnRsr t o
Ref erence Exanple 10, 6-[3, 5-

bis(trifl uwmmmmqm@m@m@wm 9,716 Hexdnperghydro-10-

(et hyl t hi 0) - 5- oxopyrim do[ 4, 5-b][1, 5] di azoci ne (Conpound of Reference
Exanpl e 7;me&5yip) 4 wed-mesztcy lgghanyth -2—1@amtﬁ)ﬂl“ﬁhlén35l—tmmdpg/raﬂiido([ﬂ63ﬁg) to
obtain 6-[3,5- bis(trifluoronethyl)benzyl]-5,6,7,8,9, 10-hexahydro-4-(2-
met hyl pheriy} ) t 25 {dred fyd 1d o)t S3oopyodgni.do[ 4,5- b] [ 1, 5] diazocine
(540ny, 100% . MS (El) mfz: 540 (M¥) 20 HRMS(El) :Calcd for C25H22F6N4OS:
540. 1419; fi@ung n540. 33001

HRMS (EI): Calcd for C,eH,3FgNsOS: 554.1575; found: 554.1599

<Reference Example 16>

10 6-[3,5-bis(trifluoromethyl)benzyl]l-5,6,7,8,9,10-
hexahydro-2- (methylthio)-5~-oxo~4-phenylpyrimido[4, 5-
bl[1l,5]diazocine (Compound of Reference Example 10; 2.46g) was
dissolved in tetrahydrofuran (15mL). While the solution was
chilled on an ice bath, 3-chlorobenzoic acid (2.42g) was added

15 and the mixture was stirred at room temperature for 3 hours.
Subsequently, the reaction mixture was purified on a silica
gel chromatography (ethyl acetate: hexane = 2: 1) to obtain 6-
[3,5-bis(trifluoromethyl)benzyl]~5,6,7,8,9,10-hexahydro-2-
(methylsulfonyl)-5-oxo-4-phenylpyrimido[4, 5-bl[1,5]diazocine

20 (1.84g, 71%).

MS(EI)m/z: 558 (M)

HRMS (EI): Calcd for Cy4HpFeN403S: 558.1160; found: 558.1193
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50 <Reference Exanple 14> N Mg, S Jzz~ NH In a simlar manner to Reference
Exanpl e 10, 6-[3, 5-

bi s(trifluoromethyl)benzyl]-4-chloro-2-(nethylthio)-5-o0x0 5
6,7,8,9-tetrahydro-5H pyrim do[ 4, 5-e][1, 4] di azepi n (Conpound of Reference
Exanpl e 8; 2.36g) was reacted with 2- nethyl phenyl boric acid (816ng) to
obtain 6-[3, 5-

bi s(trifluoromethyl)benzyl]-4-(2-nmethyl phenyl)-2-(nethylthio)-

5- 0x0- 6, 7, REdmtrrahErao S gyi> m do[ 4, 5-e] [ 1, 4] di azepin 10 (2.63g, 100%.
MS (El)mz: 526 (M+) HRMS (EI) : Calcd for C29H2OF6N40S: 526. 1262; found:
526. 1232 <Referepce Exanple 15> 15 M In a simlar manner to Reference
Exanpl e 10, 6-[3}5

bis(trifluoro
10- net hyl - 2- (
Ref erence Exanpl

) benzyl ] -&chl oro-5, 6, 7, 8, 9, 10- hexahydr o-

t hi o) xopyrimdo[4,5- b][1,5]di azoci ne( Conpound of
9. Y s 51

In a similar manner to Reference Example 16, 6-[3,5-

5 bis(trifluoromethyl)benzyl]-4~(4-fluorophenyl)-5,6,7,8,9,10-
hexahydro-2- (methylthio)-5-oxopyrimido[4,5-b] [1,5]diazocine
(Compound of Reference Example 11; 2.21g) was used to obtain
6-[3,5-bis(trifluoromethyl)benzyl]-4-(4-fluorophenyl) -
5,6,7,8,9,10-hexahydro-2- (methylsulfonyl)-5-oxopyrimido[4, 5~

10 b]l[l,5]diazocine (2.10g, 90%).

MS(EI)m/z: 576 (M")

HRMS (EI): Calcd for C,sHi19F7N403S: 576.1066; found: 576.1104

<Reference Example 18>

In a similar manner to Reference Example 16, 6-
[3,5-bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-

methoxyphenyl)-2- (methylthio)-5-oxopyrimido[4, 5-
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reacted with 2-nethyl phenyl boric acid (410ng) to obtain 6- [3,
5-bis(trifluoronethyl)benzyl]-5,6,7,8,9, 10- hexahydro-1 0-

nmet hyl - 4- ( 2- met hyl phenyl ) - 2- (et hyl t hi 0) - 5- oxopyri m do[ 4, 5-

b][1, 5]diazocine (1.39g, 100%. 5 Ms (El)mlz: 554 (M+) HRMS (ElI) : Calcd
for C26H24F6NAOS; 554. 1575; found: 554'. 1599 <Reference Exangle 16> 10
6-[ 3, 5- b|s?lF*f?lﬁﬁ%ﬁﬁﬁ%ﬂﬁ)@Eﬁﬁﬁﬂﬁn45Q§'?9§%¥Qﬂ§e Example 12 24g) was
hexahydr o- 2- (et hyl t hi 0) - 5- oxo- 4- phenylpyrlnldo 4,5- b][1,5]diazocine

( Conpound @@e¢kﬁ@ﬂ@ﬂé@IE@mﬁﬁm§ s X jdgluompme ivd3 Slenad Lil i t et r ahydr of ur an
(15m). While the solution was chilled on an ice bat h, 3-chl orobenzoic
acid (2.42@)6»%&8zﬂkﬂﬂ#hﬁkaﬂyﬁﬂdﬁﬂ4m26mﬁuhqmyphawyﬂne@—amemhgﬂsueﬁpayabure
for 3 hours. Subsequently, the reaction mxture was purified on a silica

gel chrones-ogaphyieddyd, W@%]dl@@&ne 2:2.10 gtostsl%t)ai n 6- [3,
5-b|s(tr|fluoronethyl)benzyl] , 8,9, 10- hexahydr o- 2-

(nethyl§ulﬁ§ n;Qmﬁ o&gﬁgbpﬁenylpyrlnldo[4 5-b][1, 5] di azocine 20 (1.84q,
710). MS (HI) 558 ( ) HRVS (EI) : Calcd for C24H20F6N4A03S: 558. 1160;

f ound: 552@%&?@[ p? RIS AN &, UMD, 5hB. R286M kBN ABNEEE 1 a1 erence

Exanmple 1

<Reference Example 19>

10 In a similar manner to Reference Example 16, 6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-2- (methylthio)-5-oxopyrimido {4, 5-
bl[1l,5]diazocine (Compound of Reference Example 13; 490mg) was
used to obtain 6-[3,5-bis(trifluoromethyl)benzyl]-

15 5,6,7,8,9,10-hexahydro-4-(2-methylphenyl)-2- (methylsulfonyl) -
5-oxopyrimidof[4,5-b]l[1,5]diazocine (335mg, 65%).

MS(EI)m/z: 572 (M")

HRMS (EI) : Calcd for CiysH2FeN403S: 572.1317; found: 572.1290

20
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5 bis(trifluoronethyl)benzyl]-4-(4-fluorophenyl)-5,6,7,8,9,10-

hexahydr o- 2- (et hyl t hi 0) - 5- oxopyri m do[ 4, 5-b] [ 1, 5] di azoci ne ( Conpound of

Ref erence Exanple 11; 2.21g) was used to obtain

6-[3,5-bis(trifluoronethyl)benzyl]-4-(4-fluorophenyl)

5,6,7,8,9, 10- hexahydr o- 2- (et hyl sul f onyl ) - 5- oxopyri m do[ 4, 5- 10 b]

[ 1, 5] di azotReeexendOEx809%e N (El )l z: 576 (M+) HRMS (EI) : Calcd for

C24H19F7NA3S: 576.1066; found: 576. 1104 <Reference Exanple 18> In a

simlar manner Ref er ence %fanple 16, 6- [3,

5-bis(trifluord -5,6,7,8,9, 10- hexahydro-4-( 2-

met hoxyphenype™ n@t hyl t -5-oxopyrimdo[ 4,5 53 b][1,5]diazoci ne

(Conpound of Refg&repeqy Exanpgfe 12; 2.24g) was used to obtain

6-[ 3, 5- bi s(tri M ugfone

5,6,7,8,9,1ﬂb§é%ﬁ'»or - 4- (2- mef hoxyphenyl ) - 2- (net hyl sul fonyl ) -

5- oxopyri nye®: [ 4, 5ib] [1, 5] diazocine (2.09g, 88%. 5 Ms (El) nmz: 588

(Mt+) HRVB (Eﬂa : Cal'cd for C25H22F6N404S: 588. 1266; found: 588.1238

<Reference Exanple 19> 10 In a simlar manner to Reference Exanple 16,

6-[3,5- bis(trifluct ofEthAY BRATARY -1 G 5 o0 Freiyrdrlé- 4543, 5-

nmet hyl phenyl ) - 2- (et hyl t hi 0) - 5- oxopyri m do[ 4, 5-
bis(trifluoromethyl)benzyl]-4-(2-methylphenyl)-2-(methylthio) -

5 5-ox0-6,7,8,9-tetrahydro-5H-pyrimido[4,5-e] [1l,4]diazepin
(Compound of Reference Example 14; 2.50g) was used to obtain
6-[3,5-bis(trifluoromethyl)benzyl]-4-(2-methylphenyl)-2-
(methylsulfonyl)-5-oxo0-6,7,8,9-tetrahydro-5H-pyrimido[4, 5-
e][l,4]diazepin (410mg, 15%).

10 MS(EI)m/z: 558 (M")

HRMS (ETI)}: Calcd for CygH,oFgN403S: 558.1160; found: 558.1156

<Reference Example 21>

3
Me 0 F_<::>
N N CF
| ) ;
~ x
OZS/kN "
0 Me
15 In a similar manner to Reference Example 16, 6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-10-methyl-
4-(2-methylphenyl)-2- (methylthio)-5-oxopyrimido[4,5-
b][1l,5]diazocine (Compound of Reference Example 15; 1.37g) was

used to obtain 6-[3,5-bis(trifluoromethyl)benzyl]-
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b] [ 1, 5] di azoci ne (Conpound of Reference Exanple 13; 490ng) was used to
obtain 6-[3,5-bis(trifluoronethyl)benzyl] 15

5,6,7, 8,9, 10- hexahydr o- 4- ( 2- met hyl phenyl ) - 2- (net hyl sul f onyl ) -

5- oxopyri m do[ 4, 5-b] [ 1, 5] di azoci ne (335ng, 65%. MS (El)nmlz: 572 (Mt) HRVB
(El') : Calcd for C25H22F6N4A03S: 572.1317; found: 572. 1290 20 54 <Reference
Exanpl e 203 M\ 8\ G frhasahydinar 1@ -giehhvar dmdrnge thy LRérevénceé "Exanpl e 16,
6-[3,5- bis(trifluoronethyl)benzyl]-4-(2-nmethyl phenyl)-2-(nethylthio) 5

5- oxo- 6, 7, 8neth el suahicirol 513 mrdntiriefigld-4e b 14]ldiSd e pizwc ip€ontpedAd , of

Ref erence Exanple 14; 2.50g) was used to obtain

6-[ 3, 5- bi s§&%) f | uor onet hyl ) benzyl ] - 4- (2- net hyl phenyl ) - 2-

(et hyl sul fonyl ) - 5-oxo0-6, 7, 8, 9-t et rahydro-5H pyri m do[ 4, 5- e][1, 4] di azepin
(410ng, 1503 (edn M5 (Hd9 (Mz: 558 (M+¥) HRMS (EI) : Calcd for C24H20F6N403S:
558.1160; found: 558.1156

5 HRMS(EI): Calcd for CygHysFgN403S: 586.1473; found: 586.1436

<Example 1>

N/ I CFS
(\N)%N N)
Me\g/N\) H

l-acetylpiperazine(23.1lmg), diisopropylethylamine(0.1mL),
10 and 1,4-dioxane (1lmL) were added to 6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-2-
(methylsulfonyl)-5-oxo-4-phenylpyrimido (4, 5-b] [1l,5]diazocine
(Compound of Reference Example 16; 83.8mg). While heated, the
mixture was refluxed for 5 hours. Subsequently, the reaction
15 mixture was diluted with ethyl acetate, was sequentially
washed with water and a saturated aqueous solution of sodium
chloride, and was then dried over anhydrous sodium sulfate.
Following removal of the solvent, the residue was purified on
a silica gel column chromatography (ethyl acetate: methanol =
20 10: 1) to obtain 2-(4-acetylpiperazine-1-yl)-6-[3,5-

bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-5-oxo-4~
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<Reference Exanple 21> 15 In a simlar manner to Reference Exanple 16,
6-[ 3, 5- bis(trifluoronethyl)benzyl]-5,6,7,8,9,10-hexahydro-|0-nethy|-
4- (2- met hyl phenyl ) - 2- (et hyl t hi 0) - 5- oxopyri m do[ 4, 5- b][ 1, 5] di azoci ne
(Conpound of Reference Exanple 15; 1.37g) was used to obtain

6-[3,5-bis(trifluoronethyl)benzyl] 55

5, 6, 7, 8, 9, diterhekaiidricid 04 rietilyl 14 J(arstdiyiep NPy Opaz- 69%)
(nethylsulfonyl) 5- oxopyrim do[ 4, 5-b][1, 5] di azoci ne (1. 24g, 86% . M5
(El)m 586 (KMin/H: HRMS(M'EI ) : Cal cd for C26H24F6N403S: 586. 1473; found:
586. 1436 <Exanpl e 1> 0 1-acetyl pi perazine(23.1ng),

di i sopropyhidyt am ne{1Rd Mor c,19,.&adcL . 460'602&73 (EBbhavebecagddsd to

6-[3,5 bls(trlfluoronethyl)benzyl] 5,6,7,8,9, 10- hexahydr o- 2-
(nethylsulfonyl)-5-oxo-4-phenylpyrinido[4,5-b][1,5]diazocine ( Conpound of
Ref er ence Exanple 16; 83.8ng). Wiile heated, the mxture was refluxed for
5 hours y% nt% the reaction 15 m xture was diluted with ethyl
acetate |aIIy washed with water and a saturated aqueous
solution of sodium chloride, and was then dried over anhydrous sodi um

sul fate. F

In a similar manner to Example 1, 6-[3,5-
bis(trifluoromethyl)benzyl]-4-(4-fluorophenyl)-5,6,7,8,9,10-
hexahydro-2- (methylsulfonyl)-5-oxopyrimido[4,5-

10 b](l,5]diazocine (Compound of Reference Example 17; 86.5mg)
was reacted with l-acetylpiperazine (23.1lmg) to obtain 2-(4-
acetylpiperazine-1-yl)-6-[3,5~bis(trifluoromethyl)benzyl]-4-
(4-fluorophenyl)-5,6,7,8,9,10-hexahydro-5-oxopyrimido[4, 5-
b]l[1l,5]diazocine (76.4mg, 82%).

15 MS(EI)m/z: 624 (M")

HRMS (EI) : Calcd for CygHy7F/NgO,: 624.2084; found: 624.2070
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Fol |l owi ng renoval of the solvent, the residue was purified on a silica gel
col um chromat ography (ethyl acetate: nethanol = 20 10: 1) to obtain

2- (4-acetyl pi perazine-1-yl)-6-[3, 5-
bis(trifluoronethyl)benzyl]-5,6,7,8,9,10-hexahydro-5-oxo-4 56

phenylpyrlnldo[

HRVES (El) <

b][1, 5] di azoci ne (63.0ng, 69%. MS (ElI) mz: 606 (M)
E%Ff C29H28F6N602: 606.2178: found: 606.2158 5 <Exanple 2>

0lnasimlar manner to Exanple 1, 6-[3,5 bis (trifluoromethyl) benzyl]

-4- (4-fluorophenyl)
hexahydr o- 2- ( net hyl §

6, 7, 8CF9, 10-

bnyl ) - 5=eXopyri m do[ 4,5- 10 b][1, 5] di azoci ne
(Conpound of Ref grgntce”taxa » 86.5ny) was reacted with
1-acetyl pi perazine (23 1hgN to ain 2-(4-

acet yl pi per azi ne- 1- W - |
(4-f1 uor ophenyl }~5, B,

6- [ 3,%- bi sCfsi 1 uor omet hyl ) benzyl ] - 4-
R 9, JO- hexahydr o- 5- oxopyrim do[ 4, 5- b][1,5]diazocine
624 (M+) HRMS (EI) : Calcd for C29H27F7N602:

(76. 4ng, 82%). \ﬁl@(ﬂ')
624. 2084; Mle 4. 2078 57 <Exanple 3> 0

10

15

In a similar manner to Example 1, 6-{3,5-

bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methoxyphenyl) -2- (methylsulfonyl)~5-oxopyrimido[4,5-
b][1,5]diazocine (Compound of Reference Example 18; 88.3mg)
was reacted with l-acetylpiperazine (23.1lmg) to obtain 2-(4-
acetylpiperazine-1-yl)-6-[3,5-bis(trifluoromethyl)benzyl] -
5,6,7,8,9,10-hexahydro-4- (2-methoxyphenyl)-5-oxopyrimido[4, 5-
b]l[l,5]diazocine (77.3mg, 81%).

MS(EI)m/z: 636(M")

HRMS (EI) : Calcd for CsgH3gFsNgO3: 636.2284; found: 636.2323

<Example 4>

3
Me 0 f’<:j>
(\N)%N N

O N H

Me

In a similar manner to Example 1, 6-[3,5-

bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
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In a simlar manner to Exanple 1, 6-[3, 5-

bi s(trifluoronethyl)benzyl]-5,6,7,8,9, 10- hexahydro-4-(2 5

met hoxyphenyl ) - 2- (net hyl sul f onyl ) - 5- oxopyri m do[ 4, 5- b][1, 5] di azoci ne
(Conpound of Reference Exanple 18; 88.3ng) was reacted with

1- acetyl pi per azi ne (23 1ng émto obtain 2-(4- o

acet yl pi pereiyeehieny )62 Gues-ty lsufiam o romsetepyyiad g (B 5-

5,6,7,8,9, 10- hexahydr o- 4- ( 2- met hoxyphenyl ) - 5- oxopyri m do[ 4,5 10

b][1, 5] di azbki ne] d isz@nie 8ipmpouvisl (H Refarafidse EWMampliRMS 9( EBH .OmGal cd f or
C30H30F6N603: 636.2284; found: 636.2323 <Exanple 4> 15 Me In a simlar

manner to vexa@m&-tled Grith S-acetylpiperazine (23.1mg) to obtain 2-(4-
bi s(trifluoromethyl)benzyl]-5,6,7,8,9, 10- hexahydro-4-(2 58

met hyl phenyl)¢ FQQIE( 1Rty sl fanpl ) - éi%@mﬂt%[ﬂu%rome[t%y@] )Betiz9qiine

(Conpound of Reference Exanple 19 was reacted

1- t

soety o p b TS %ﬁ”}?%l%ﬂ"?h | )?‘y;r%}w) s oot
exahydr o oXopyrimdo -

01 {1, 51 di H205t rel PAE GG 760)- %@p(eﬁw Tz 620 (M)

MS(EI)m/z: 620 (M")

HRMS (EI) : Calcd for CsgH3gFgNegO2: 620.2334; found: 620.2319

10 <Example 5>
CF

3
Me 0 f’<:j2
N/ N CF3
PNy
NNy
0’ H
In a similar manner to Example 1, 6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-2- (methylsulfonyl)-5-oxopyrimido[4, 5-

15 Dbjl1l,5]diazocine (Compound of Reference Example 19; 85.9mqg)
was reacted with morpholine (15.7mg) to obtain 6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-2- (morpholine-4-yl)-5-oxopyrimido[4, 5-
bl[1,5]diazocine (87.8mg, 100%).

20 MS(EI)m/z: 579 (M")

HRMS (EI): Calcd for CygHy7FgNsO,: 579.2069; found: 579.2051
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HRVS(EI) : Calcd for C30H3OF6N602: 620.2334; found: 620.2319 10 <Exanple 5>
In a simlar manner to Exanple 1, 6-[3, 5-
bi s(trifluoromethyl)benzyl]-5,6,7,8,9, 10-hexahydr o-4- ( 2-
met hyl phenyl ) - 2- (et hyl sul f onyl ) - 5- oxopyri m do[ 4,5 15 b][ 1, 5] di azoci ne
(Conpound of Reference Exanple 19; 85.9ng) was reacted w th norpholine
(15. 7ny) toEwHiRES B[ 3, 5-
bi s(trifluoronethyl)benzyl]-5,86,7, 8,9, 10-hexahydro-4-(2-
met hyl phenyl ) - 2- (norp Qgsoxopyr|n1d0[4 5- b][1,5]diazocine
(87.8nmg, 1000). 20 : 9 (M) HRVMS (EI) : Calcd for
C28H27F6N502: 579. 34 . 4. 2051 59 <Exanple 6> MN ~NN'N N, N) H
In a simlar manner tolExXaah =[ 3, 5-
bis(trifluoromethyl) , 9, 10- hexahydro-4-(2 5
met hyl phenyl ) - 2- I) 5 oxopyr|n1d0[4 5- b][1, 5]diazocine
(Cbnpound of Reﬁéggﬁce Ex&8mle 19; 85.9ng) was reacted with

(pyrldln| perazi e (29.4ny) to

Z

In a similar manner to Example 1, 6-[3,5-

bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-

5 methylphenyl)-2-(methylsulfonyl)-5-oxopyrimido[4,5-
bl [1l,5]diazocine (Compound of Reference Example 19; 85.9mg)
was reacted with 1-(pyridine-2-yl)piperazine (29.4mg) to
obtain 6-[3,5-bis(trifluoromethyl)benzyl]-5,6,7,8,9,10~-
hexahydro-4-(2-methylphenyl)-5-ox0-2-[4-(pyridine-2-

10 vyl)piperazine-l-yllpyrimido([4,5-b][1l,5]diazocine (95.7mg, 97%).
MS(EI)m/z: 655 (M)

HRMS (EI): Calcd for Cs3H31FgN70: 655.2494; found: 655.2512

<Example 7>

In a similar manner to Example 1, 6-[3,5-

bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
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obtain 6-[3,5-bis(trifluoronethyl)benzyl]-5,6,7,8,9,10-

hexahydr o- 4- ( 2- net hyl phenyl ) - 5- oxo- 2-[ 4- (pyri dine-2 10

yl) pi perazi ne-1-yl ] pyrimdo[4,5-b] [1,5]diazocine (95.7ng, 970). M5
(El)mz: 655 (M+) HRVS (EI) : Calcd for C33H31F6N7O 655. 2494; found:
655. 2512 <Exanple 7> 15 NIn a simlar manner to Exanple 1, 6-[3,5

bi s(trifl uoeometitydn)blenzdt {med; 16148, ri0-) héxasodyo-igaid? (60 5-

met hyl phenyl ) - 2- (et hyl sul f onyl ) - 5- oxopyri m do[ 4, 5- b][1, 5] di azoci ne
( Conmpound 1f [ Red et e et @ndd@in B o ORpfe oA o @acimgd eWiloh 85. 9mg)
1- (pyrimdine-2-yl)piperazine (30.0ng) to obtain

6-[3, 5- bi sf4&ifduoromatint )be ﬂmfﬁf%éLﬁiﬁiigl ra21ne (30.0mg) to
hexahydr o- 4- ( 2- net hyl phenyl ) - 5-"ox0- 2- [ 4- (pyri m di ne- 2-

o0 Boe (IR Ha [H BB G Bl BR AR5 58 By 21600 Gss. ks
oi s L1191 UOP GRSy B ey i 8 B 0, 0 ek dhy i Qg cime=2-

met hyl henl 2- (met hyl sul f onyl ) - 5- oxopyri m do[ 4, 5
yip ¥ ?plpéra21g; 1-y1] B&rlmldo[Jn/ b][1[5]d1azoc1ne (48.1mg, 49%).

MS(EI)m/z: 656 (M")

HRMS (EI) : Calcd for Cs3zH3oFeNgO: 656.2447; found: 656.2435

10 <Example 8>
N z ) CF4
WS

ON\)

H
In a similar manner to Example 1, 6-[3,5-

bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-2- (methylsulfonyl)-5-oxopyrimido[4, 5~

15 Dbl[l,5]diazocine (Compound of Reference Example 19; 85.9mg)
was reacted with l1-formylpiperazine (20.6mg) to obtain 6-[3,5-
bis(trifluoromethyl)benzyl]-2-(4-formylpiperazine-1-yl)-
5,6,7,8,9,10-hexahydro-4~ (2-methylphenyl)-5-oxopyrimido[4, 5-
bl[1l,5]diazocine (5.6mg, 6%).

20 MS(EI)m/z: 606 (M")

HRMS (EI) : Calcd for C,ygHygFeNegO>: 606.2178; found: 606.2214
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15 b][1, 5] di azoci ne (Conpound of Reference Exanple 19; 85.9ng) was reacted
with 1-fornyl piperazine(20.6ng) to obtain 6-[3,5-

bi s(trifluoromethyl)benzyl]-2-(4-fornyl pi perazi ne-1-yl) -

5,6,7,8,9, 10- hexahydr o- 4- ( 2- et hyl phenyl ) - 5- oxopyri m do[ 4, 5-

b][ 1, 5] di azocine (5.6ngy, 6% . 20 M5 (El)mz: 606 (Mt) HRVS (El) : Calcd for
C29H28F6N602: 606.2178; found: 606.2214 61 <Exanple 9> ~N N "N-" MN--i H
In a simlar manner to Exanple 1, 6-[3,5 5

bi s(trifl utExarmetsy|Ybenzyl -5, 6, 7, 8,9, 10- hexahydr o- 4- ( 2-

met hyl phenyl ) - 2- (et hyl sul f onyl ) - 5- oxopyri m do[ 4, 5- Db][1, 5] di azoci ne
(Conmpound of Ref nce Exa -Fé;lQ; 85.9ng) was reacted with sodiumsalt of
i mdazole (16.2 to obt @
6-[ 3, 5-bi s(t nfe
(i mdazole-1-yl)-
(61. Ong, 730).

560. 1759; fgunddx
NN

== H

In a similar manner to Example 1, 6-[3,5-

£nzyl]-5,6,7,8,9, 10- hexahydro-2 10

et hyT phenyl ) - 5- oxopyri m do[ 4, 5- b][1, 5] di azoci ne

l)myz: 5603 M+) HRMS (EI) : Calcd for C2- 7H22F6N60:
27 15 <Exanple 10> ~

5 bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4- (2~
methylphenyl)-2- (methylsulfonyl)-5-oxopyrimido{4, 5-
bl[1l,5]diazocine (Compound of Reference Example 19; 85.9mg)
was reacted with sodium salt of imidazole (16.2mg) to obtain
6-[3,5-bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-2-

10 (imidazole-1-yl)-4-(2-methylphenyl)-5-oxopyrimido[4,5-
bl[1,5]diazocine (61.0mg, 73%).
MS(EI)m/z: 560 (M")

HRMS (EI): Calcd for Cs7HoFeNgO: 560.1759; found: 560.1727

15 <Example 10>

CF3
Me 0 f’<zj>
N&\'.“/IQ:N N
=N H
In a similar manner to Example 1, 6-[3,5-

bis(trifluoromethyl)benzyl]—5,6,7,8,9,10—hexahydro—4—(2—

methylphenyl)-2- (methylsulfonyl)-5-oxopyrimido[4,5-
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ANM NNN ~-NHIn a simlar manner to Exanple 1, 6-[3, 5-

bi s(trifluoronethyl)benzyl]-5,6,7,8,9, 10- hexahydro-4-(2-

met hyl phenyl ) - 2- (et hyl sul f onyl ) - 5- oxopyri m do[4,5 62 b][ 1, 5] di azoci ne
(Conpound of Reference Exanple 19; 85.9ng) was reacted with sodiumsalt of
1,2,4-tetrazole (16.4ng) to obtain

6-[ 3, 5- bi 1 i1 43 ibrammtimg ) Gempdind o, ReEexehre Example 19; 85.9mg)
hexahydr o- 4- ( 2- et hyl phenyl ) - 5- oxo-2- (1, 2, 4-tetrazole-1- 5

yl) pyrim deg<t, Peddfdd Siditazaedingn (BLtlnrag 196994 -t rlo)ld 21 65@hg( Mep HRVS
(EI') : Calcd for C26H21F6N/7O. 561.1712; found: 561. 1702 <Exanple 11> Et Q2C

10 I'n a sigphtn anmers 10 S5 Rickonkhs19benzy1]1-5,6,7,8,9, 10-
bi s(trifluoromethyl)benzyl]-5,6,7,8,9, 10-hexahydr o-4-( 2-

met hyl phe 25 (et hyl-st | h-5-oXopyriJa dol4, 5 ,bl[.1. 5] disazqaci ne
(Corrpoundnﬁc[)%Q'Ei'-\téf({efrgec;nlgeé%Lgﬁaérrt}%[pell%be?n}gé._ISCBEyrrgC%){8 % A7, 4 klebrakdi229
5 yl)pyrimido([4,5-b][1,5]diazocine (81l.1lmg, 96%).
MS(EI)m/z: 561 (M)

HRMS (EI) : Calcd for CyeH1FgN;0: 561.1712; found: 561.1702

<Example 11>

10

In a similar manner to Example 1, 6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-2- (methylsulfonyl)-5-oxopyrimido[4, 5-
bl[1l,5]diazocine (Compound of Reference Example 19; 85.9mqg)

15 was reacted with 3-(ethoxycarbonyl)piperidine (28.3mg) to
obtain 6-[3,5-bis(trifluoromethyl)benzyl]-2-[3-
(ethoxycarbonyl)piperidine-1-y1]-5,6,7,8,9, 10-hexahydro-4-(2-
methylphenyl)-5-oxopyrimido[4,5-b] [1,5]diazocine (76.0mg, 78%).
MS(EI)m/z: 649 (M")

20 HRMS(EI): Calcd for Cs3H33FgNsO3: 649.2488; found: 649.2511
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15 was reacted with 3-(ethoxycarbonyl)piperidine (28.3ng) to obtain
6-[3,5-bis(trifluoronethyl)benzyl]-2-[3-
(et hoxycar bonyl ) pi peridi ne-1-yl]-5,6,7,8,9, 10- hexahydr o-4-( 2-
met hyl phenyl ) - 5- oxopyri m do[ 4, 5-b] [ 1, 5] di azocine (76.0ng, 78%. M5
(El)Ymz: 649 (M) 20 HRVS (EI) : Calcd for C32H33F6N503: 649.2488; found:
649. 2511 @@Qﬁpljezdb Et02C In a simlar manner to Exanple 1, 6-[3,5-
bis(trifluoromnethyl)benzyl]-5,6,7,8,9, 10-hexahydro-4-(2 5
met hyl phenyl) - 2- (et hyl sul f onyl ) - g= oxopyri m do[ 4, 5- b] [ 1, 5] di azoci ne
(Conpound of Referenge™% - %85.9ng) was reacted with

& i 3ny) to obtain
(- 2-[ 4-
(et hoxycar bonyl ) pi peﬁ" p yl]-5CK, 7, 8,9, 10- hexahydro-4-(2 10
met hyl phenyl ) - 5- oxopyr i o[ 4,5-b][1, 5]diazocine (97.0ng, 100%. MS
(BEl)mz: 649 ( . Calcd for C32H33F6N503: 649. 2488; found:
649. 2465 15 < mple 13> fn a simlar manner to Exanple 1, 6-[3,5
bi s(trifl ubt®Ret Ryl )benzyl]-5,6, 7, 8,9, 10- hexahydr o- 4- (2

In a similar manner to Example 1, 6-{3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4~(2-

5 methylphenyl)-2-(methylsulfonyl)-5-oxopyrimidof4, 5-
b][1,5]ldiazocine (Compound of Reference Example 19; 85.9mg)
was reacted with 4-(ethoxycarbonyl)piperidine (28.3mg) to
obtain 6-[3,5-bis(trifluoromethyl)benzyl]-2-[4-
(ethoxycarbonyl)piperidine-1-yl1l]-5,6,7,8,9,10-hexahydro-4-(2-

10 methylphenyl)-5-oxopyrimido[4,5-b][1,5]diazocine (97.0mg,
100%) .
MS(EI)m/z: 649 (M")

HRMS(EI): Calcd for C32H33F5N5031 ©49.2488; found: 649.2465

15 <Example 13>

3
Me OKQ
N

0 NZ

e~ )
N~C,N N" N
H H

3

In a similar manner to Example 1, 6-{3,5-

bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4- (2~
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64 net hyl phenyl ) - 2- (et hyl sul f onyl ) - 5- oxopyri m do[ 4, 5- Db][1, 5] di azoci ne
(Compound of Reference Exanple 19; 85.9ng) was reacted with
3-(acetyl am no) pyrrolidine (23.1ng) to obtain
2-[3-(acetyl am no)pyrrolidine-1-yl]-6-[3,5 5
bis(trifluoromethyl)benzyl]-5,6,7,8,9, 10- hexahydr o-4- ( 2-

met hyl phenyé{h Bl oxopyk ) 8 -dofiet; 15 by uf Gl lafocizmeyrgnicey,4,99% . NS
(El)mz: 620 (M+) HRVS (EI) : Calcd for C30H3OF6N602: 620.2334; found:
620. 2325 19] KEXag &£zd<dtndve@npoundiof IRy famstmey Bxaniplanloe B5.8mg3, 5-
bi s(trifluoromethyl)benzyl]-5,6,7,8,9, 10- hexahydr o-4- ( 2-

net hyl phenyd 3 - 2s{ eed kst f a0y detsy 1000 )i gl 14, B nkd @13 Ime)) ditdZzeitRgn
(Conpound of Exanple 19; 85.9ngy) was reacted wth

4- (di met hyb api n i Wl . 1 0 -0htai_n_ 5-

bis(trif|u%r?m?%%%%%@-@-%ﬁ(@%{ee?hlyB}alﬁli n%o%al[%eridi ne-1- yl] -5, 6, 7,

8, 9, 10-hexahydro:-4- (2-nmethyl phenyl)_ -5- yri m dol 4

5-b][1, ]B?Jaigt\c/% l‘{%‘b‘.g ,ng&ﬁp?z%“n?s%ér%%g':loé%wdrﬁﬁﬁs‘((za) . cal cd

for C31H34F6N60; 620.2698; found: 620.2662 65 <Exanple 15>
methylphenyl)-5-oxopyrimido[4,5-b] [1,5]diazocine (92.6mg, 99%).
MS(EI)m/z: 620 (M")

HRMS(EI): Calcd for C30H30F6N602: 620.2334; found: 620.2325

10 <Example 14>

In a similar manner to Example 1, 6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-2- (methylsulfonyl)-5-oxopyrimido[4, 5-

15 Db][1l,5]diazocine (Compound of Example 19; 85.9mg) was reacted
with 4-(dimethylamino)piperidine (23.1mg) to obtain 6-[3,5-
bis(trifluoromethyl)benzyl]-2-[4~(dimethylamino)piperidine-1-
yl]1-5,6,7,8,9,10-hexahydro-4- (2-methylphenyl)~5-
oxopyrimido[4,5-b][1,5]diazocine (80.5mg, 86%).

20 MS(EI)m/z: 620 (M%)

HRMS (EI): Calcd for C31H3;Fe¢NgO: 620.2698; found: 620.2662
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In a simlar manner to Exanple 1, 6-[3,5 5
bi s(trifluoronethyl)benzyl]-5,6,7,8,9, 10- hexahydro-4-(2-
met hyl phenyl ) - 2- (et hyl sul f onyl ) - 5- oxopyri m do[ 4, 5- b][1, 5] di azoci ne
(Conpound of Reference Exanple 19; 85.9ng) was reacted with
4- (pyrrolidine-1-yl)piperidine (27.8ng) to obtain
6-[3,5-bis(trifluoronethyl)benzyl]-5,6,7,8,9,10 10
hexahydr o- 4- ( 2- net hyl phenyl ) - 5- oxo- 2-[ 4- (pyrrolidi ne-| -
yl ) pi peri difmganple | i mi do[ 4, 5-b][1, 5] di azoci ne (89.5nmy, 92% . M5
(El)Ymz: 646 (M+) HRMS (EI) : Calcd for C33H36F6N60: 646.2855; found:
646. 2825 15 <Exanple 18> In a sinCFar nmanner to Exanple 1, 6-[3,5 66
bis(trifluoronethyl) 1]-5, 8,9, 10- hexahydr o- 4- ( 2-
met hyl phenyl ) - 2- ( ol o - oxopyrimdo[4,5- b][1,5]diazocine
( Conpound of Reference Expnagl e 85.9mg) was reacted with
4- (pi peri di ne- 1- yI)pNae" iny (30.6hy) to 5 obtain

| ) bgnzyl]-5,6,7,8,9, 10-

6-[3,5-bis(trifl

hexahydr o- 4- (2- IpNeny - 5-0X0-2-[ 4- (plperldlne | -

yl ) pi peri di pyr|n1Ho[4 5-b][1, 5] di azocine (85.3ng, 86%. MS (El)
mz: 660 ( RVE (EI) : Calcd for C34H38F6N60: 660.3011; found: 660. 3026
10

In a similar manner to Example 1, 6-[3,5-

5 bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-2- (methylsulfonyl)-5-oxopyrimido {4, 5-
bl[1l,5]diazocine (Compound of Reference Example 19; 85.9mg)
was reacted with 4-(pyrrolidine-1-yl)piperidine (27.8mg) to
obtain 6-[3,5-bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-

10 hexahydro-4-(2-methylphenyl)-5-oxo0-2-[4-(pyrrolidine-1-
yl)piperidine-l-yl]lpyrimido[4,5-b][1,5]diazocine (89.5mg, 92%).
MS(EI)m/z: 646 (M)

HRMS (EI): Calcd for Ci3H3gFeNegO: 646.2855; found: 646.2825

15 <Example 16>

In a similar manner to Example 1, 6-[3,5-

66



<Exanmple 17> In a simlar manner to Exanple 1, 6-[3, 5-

bi s(trifluoronethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2 15

met hyl phenyl ) - 2- (et hyl sul f onyl ) - 5- oxopyri m do[ 4, 5- b][1, 5] di azoci ne
(Conpound of Reference Exanple 19; 85.9ng) was reacted with

4- (nmor phol i ne-4-yl ) piperidine (30.7ng) to obtain

6- [ 3, 5- bi SwifF (ﬁimlmmmf)ﬁb@mz]yﬂ,‘@ Iﬁ/g,l@,lﬁ)'lo_hexahy(_jro_4_ (2_
hexahydr o- 4- ( 2- et hyl phenyl ) - 2- [ 4- (nor phol i ne- 4-yl ) pi peri di ne 20

1-yl ] - 5- oxopyhy Tbicad v, 5-b] (e 336 azoime )(-86-baapy 8 abiido [AVE El ) m z: 662
(M) 67 HRVB (EI') : Calcd for C33H36F6N602: 662.2804; found: 662.2798

<Exanmpl e 18p[{F3dtatdcitte licomddunt Mx Rd e @erddNE:@ngRNNS; 156 brayple 1,
6-[3 5 bisitri 1 onsrryi ber?lﬁzdylf 1-5.6, 7.8 9 10- hexahydr o- 4- ( 2-

(Conpound 41" FETTerte” Ebr i r - S i Vel (Rl e e
613, 5. b Sgetath b Gt 1yt Bt (S B o] 27 s, 9, 10-
hexahydro-4- (2-methylphenyl) -5-ox0-2-[4- (piperidine-1-
yl)piperidine-1-yl]pyrimido[4,5-b] [1,5]diazocine (85.3mg, 86%).
MS(EI)m/z: 660 (M")
HRMS (EI): Calcd for CisH3;sFe¢NgO: 660.3011; found: 660.3026

10

<Example 17>

In a similar manner to Example 1, 6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-

15 methylphenyl) -2~ (methylsulfonyl)-5-oxopyrimido[4,5-
b][1l,5]diazocine (Compound of Reference Example 19; 85.9mg)
was reacted with 4-(morpholine-4-yl)piperidine (30.7mg) to
obtain 6-[3,5-bis(trifluoromethyl)benzyl]-5,6,7,8,9,10~
hexahydro-4-(2-methylphenyl) -2-[4- (morpholine-4-yl)piperidine-

20 1l-yl]-5-oxopyrimido{4,5-b][1,5]diazocine (86.5mg, 87%).

MS(EI)m/z: 662 (M")
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hexahydr o- 4- ( 2- met hyl phenyl ) - 5- oxo- 2-[ 4- (2- oxopyrrol i dine-| -

yl ) pi peridi ne-1-yl]pyrimdo[4,5-b][1,5]diazocine (96.0ng, 97%. M5
(El)mz: 660 (M+) HRVS (EI) : Calcd for C33H34F6N602: 660.2647; found:

660. 2648 15 <Exanple 19> 0 68 In a simlar nanner to Exanmple 1, 6-[3, 5-
bls(trlfluoronethyl)ben(%zébzéinethylsulfon %

net hyl pherf¥iS G loko-& ¢ i iﬁ%ﬁgdW6DSFL6§ ﬁpéo[ﬁande]?§24§H?%zepln
(Conpound of Reference Exanple 20; 83.8ng) was 5 reacted with

1- acetyl pi perazine (23.1ng) to obtain 2-(4-

acetyl pi perazine-1-yl)-6-[3,5-bis(trifluoronethyl)benzyl]-4-

(2- met hyl piEsmarhp rb-1800- 6, 7, 8, 9-t et rahydr o- 5H pyri m do[ 4, 5- e][1, 4] di azepin
(43.8nmgy, 460). Ms (El) mlz: 606 (M+) 10 HRVMS (ElI) : Calcd for C29H28F6N602:
606.2178; found: 606.2166 <Exanpl 20> Me In a simlar manner to Exanple 1,

6-[3,5 15 bis(trifl c@- hyl ) o-sr ]1-5,6,7,8,9, 10- hexahydr o- 10- net hyl -
4- ( 2- met hyl phenyl )Me Z hyII ) - 5- oxopyri m do[ 4, 5-

CF,
0 /Ol)\\N N)
@ H

5 In a similar manner to Example 1, 6-[3,5-

bis(trifluoromethyl)benzyi]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-2- (methylsulfonyl)-5-oxopyrimido[4, 5-
bl[l,5]diazocine (Compound of Reference Example 19; 85.9mg)
was reacted with 4-(2-oxopyrrolidine-1l-yl)piperidine (30.3mg)
10 to obtain 6-[3,5-bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-
hexahydro-4- (2-methylphenyl) -5-ox0o-2-[4- (2-oxopyrrolidine-1-
yl)piperidine~1l-yl]pyrimido([4,5-b][1,5]diazocine (96.0mg, 97%).
MS(EI)m/z: 660 (M")
HRMS (ET) : Calcd‘for C33H34F¢NgOo: 660.2647; found: 660.2648
15

<Example 19>

(\NAN N) o
Me\g/u\) H
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b] [ 1, 5] di azoci ne (Conpound of Reference Exanple 21; 88.0ng) was reacted
with 1-acetyl pi perazine (23.1ng) to obtain 9-(4-

acetyl pi perazine-1-yl)-6-[3,5-bis(trifluoronethyl)benzyl] 20

5,6,7,8,9, 10- hexahydr o- 10- net hyl - 4- ( 2- net hyl phenyl ) - 5-
oxopyrimdo[4,5-b][1,5]di azocine (78.6ng, 830). 69 M5 (EI) mz: 634 (M)
<Exanpl e 21> M M 3 |sim Isimireganaramve Exagrdeanpl @-13,6-] 3, 5-

bi s(trifluoromethyl)benzyl]-5,6,7,8,9, 10- hexahydro-1 0- et hyl -

4- (2- met hyb ey 9 s ottt 19t efroawil 1)-25~ (oedpyrlisnildoing, 15 - 4b] (R*, 5] di azoci ne
(Conpound of Reference Exanple 21; 88.0ng) was reacted w th norpholine

(15. 7ry) te@bf@iHess )3 5-cd-6,7,8, 9-tetrahydro-5H-pyrimido[4, 5-
bi s(trifluoromethyl)benzyl]-5,6,7,8,9, 10- hexahydro-1[ 0- et hyl -

(a1 8y, S0y M E L eI A T PR tror L e tET "
593. 22255; J]:eoalljcqgéd 5ng 'h2]18—9ac1e yi%)&%réprlaeziznzg (%.1mg) to obtain 2-(4-
acetylpiperazine-1-yl)-6-[3,5-bis(trifluoromethyl)benzyl]-4-
(2-methylphenyl)-5-oxo-6,7,8, 9-tetrahydro-5H-pyrimido (4, 5-
e]ll,4]diazepin (43.8mg, 46%).
MS(EI)m/z: 606 (M")

10 HRMS(EI): Calcd for CygH,gF¢NgO,: 606.2178; found: 606.2166

<Example 20>

N/ I CF3
(\N)\\N N)
OYN\) Me
Me

In a similar manner to Example 1, 6-[3,5-

15 bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-10-methyl-
4-(2-methylphenyl)-2-(methylsulfonyl)-5-oxopyrimido[4, 5-
bl[1l,5]diazocine (Compound of Reference Example 21; 88.0mg)
was reacted with l-acetylpiperazine (23.1lmg) to obtain 9-(4-
acetylpiperazine-1-yl)-6-[3,5-bis(trifluoromethyl)benzyl]-

20 5,6,7,8,9,10-hexahydro-10-methyl-4- (2-methylphenyl)-5-

oxopyrimido(4,5-b][1l,5]diazocine (78.6mg, 83%).
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r' N\N*N OyN J 0= "Me Me 1-acetyl pi perazine (23.1ng), diisopropylethylamn ne
70 (0.1n), and 1, 4-dioxane (I nL) were added to 6-[3, 5-
bi s(trifluoromethyl)benzyl]-5,6,7,8,9, 10-hexahydr o-4- ( 2-
met hyl phenyl ) - 2- (met hyl sul f onyl ) - 5- oxopyri m do[ 4, 5- Db][1, 5] di azoci ne
(Conpound of Reference Exanple 19; 85.9ng). 5 Wiile heated, the mi xture was
refluxed f¥% (BIH®(#5.63h@1 )sol vent was renpved and anhydrous acetic acid
(0.5m.) and pyridine (0.1nm) were added, followed by stirring at 100C for
3 hours. Subsequently, the reaction mxture was diluted with ethyl
acetate, was sequentially washed with water and a 10 saturated agueous
sol ution ofEsamplenzit ori de, and was then dried over anhydrous sodi um
sul fate. Follow ng renoval of the solvent, the residue was purified on a
silica gel colu chromat ogfbphy (ethyl acetate: nethanol = 10: 1) to
obtain 10- acet (4-ac pi perazine-1-yl)-6-[3,5 15
bi s(trifl uoropetthyf)gben ,6,7,8,9, 10- hexahydr o- 4- ( 2-
met hyl phenyl ) - 5- oxopy+Nmi d g;b][l,S]diazocine (90.2ny, 91%. WM (EIl)

. Cal B for C32H32F6NGO3: 662. 2440; found: 662.2435

5 In a similar manner to Example 1, 6—[3;5—
bis(trifluoromethyl)benzyi]-5,6,7,8,9,10-hexahydro~10-methyl-
4-(2-methylphenyl)-2-{(methylsulfonyl)-5-oxopyrimido[4, 5-
bl[1l,5]diazocine (Compound of Reference Example 21; 88.0mg)
was reacted with morpholine (15.7mg) to obtain 6-[3,5-

10 Dbis(trifluoromethyl)benzyl}-5,6,7,8,9,10-hexahydro-10-methyl-
4-(2-methylphenyl)-2- (morpholine-4-yl)-5-oxopyrimido[4, 5-
bl[1l,5]diazocine (81.8mg, 92%).

MS(EI)m/z: 593 (M")
HRMS (EI) : Calcd for CygHy9FeNs0,: 593.2225; found: 593.2189

15
<Example 22>

CF,

e 0 f’*(:fz

N~ | N CFq
(\N)%N N-)

OQT/N 0=(Me

Me

l-acetylpiperazine (23.1lmg), diisopropylethylamine
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20 <Exanpl e 23> 71 Thi onorpholine (18.6ng), diisopropylethylamne (0.1nL)
and 1, 4-di oxane (I nL) were added to 6-[3, 5-

bi s(trifluoromethyl)benzyl]-5,6,7,8,9, 10-hexahydr o-4- ( 2-

met hyl phenyl ) - 2- (et hyl sul f onyl ) - 5- oxopyrim do[4,5 5 b][1, 5] di azoci ne
(Conpound of Reference Exanple 19; 85.9ng). Wile heated, the m xture was
refl uxed fo?.Buhourand Substicprattd y( 1mIne weage teidsiednitet @rd 3was dil uted with
ethyl acetate, was washed with water, and was then dried over anhydrous
sodi um sul¥id et r Hol b ot Hyelnoneal z ydf ] 45 e ,Sig18y entl,0 -he xdaétydalky-dr-qRur an (1 L)
and 3-chl orobenzoic acid (77.7ng) were added and the m xture was further

stirred atmémﬁm;sreémﬂzu Bue tf1of1 shiH 8. ) -Subsegiantdivo [4he-r eact i on

m xture was diluted wth ethyl acetate, was washed with water, and was

then dri edy) pPyeh bycins ROdima|d@iee ol auiedacamya); 8k bhe) 19

sol vent, e residue was purl Ilica ge r omat ogr aphy

(ethyl acetat to ,obtain 6-[.3,5-
b s(1ri 5L T A R hs i ite fas GRS LRSS e D). The
5,6,7,8,9, 10- hexahydr o- 4- ( 2- et hyl phenyl ) - 5- oxopyri m do[ 4, 5- _b]
[ 1, 5] di azo%?%‘ée?%ﬁwew/%q I\?S‘}(YE’Y%C%HSZ :aC@??C( IﬂF)ldi—lF@QB5(“él)) andcy| cd for
C28H27F6N503S: 627.1739; found: 627.1745

pyridine (0.1mL) were added, followed by stirring at 100°C for

3 hours. Subsequently, the reaction mixture was diluted with
ethyl acetate, was sequentially washed with water and a

10 saturated aqueous solution of sodium chloride, and was then
dried over anhydrous sodium sulfate. Following removal of the
solvent, the residue was purified on a silica gel column
chromatography (ethyl acetate: methanol = 10: 1) to obtain 10-
acetyl-2-(4-acetylpiperazine-1-yl)-6-[3,5-

15 Dbis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-5-oxopyrimido[4,5-b][1,5]diazocine (90.2mg, 91%).
MS(EI)m/z: 662 (M")

HR.MS(EI)Z Calcd for C32H32F6N603: 662.2440; found: 662.2435

20 <Example 23>
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72 <Example 24> MN O fNN"N ~--N_j H M

1- (t-butoxycarbonyl ) honopi perazine (36.1ng), diisopropylethylamne (0.1nl)
and 1, 4-di oxane (I nm) were added 5 to
6-[3,5-bis(trifluoronethyl)benzyl]-5,6,7,8,9, 10- hexahydr o-

4- (2- et hyl phenyl ) - 2- (net hyl sul f.onyl ) - 5- oxopyri m do[ 4, 5- b] [ 1, 5] di azoci ne
(Cf)rrpoundyml‘o Re]y %%‘ér@%%mee &@'%%ﬁ)gnﬁusywqpé’myé@?‘lpﬁe( i e was
refluxed for 5 hours. The reaction mxture was then diluted with ethyl

acet ate, waBd 1, dedHetpng t hldat eferamfdasts thdr [drided over anhydrous sodi um
sul fate. The sol vent was renoved and 3nol /L hydrogen chloride/ethyl

acet at e (1l (wast haoeahmettiy k) bdrez yEelst Oufe, s 9 ,difiHHeschhynirandi-d@-bat h. The
m xture was stirred for 30mn and then additional 1 hour at room

t enper at uret irpl bloaw YD) + Brwed h 1bs0f £ drha )sB\Bidpy e dogsti, due was di ssol ved

in tetrahydrofuran (1nL). While the residue was chilled on an ice bath,
triethytamne; (6 diddo@k aphb QU asetdSr it d &:0nife WeY;€ 85 9mg) .
While heated, the mixture was refluxed for 5 hours.
Subsequently, the reaction mixture was diluted with ethyl
acetate, was washed with water, and was then dried over
anhydrous sodium sulfate. Following removal of the solvent,
10 tetrahydrofuran (1mL) and 3-chlorobenzoic acid (77.7mg) were
added and the mixture was further stirred at room temperature
for 3 hours. Subsequently, the reaction mixture was diluted
with ethyl acetate, was washed with water, and was then dried
over anhydrous sodium sulfate. Following removal of the
15 solvent, the residue was purified on a silica gel column
chromatography (ethyl acetate) to obtain 6-[3,5-
bis(trifluoromethyl)benzyl]-2-(1,1l-dioxothiomorpholine-4-yl)-
5,6,7,8,9,10-hexahydro-4- (2-methylphenyl)-5-oxopyrimido[4, 5-
bl[l,5]diazocine (55.4mg, 59%).
20 MS(EI)m/z: 627 (M")

HRMS (EI): Calcd for C,ogHy7F¢Ngs03S: 627.1739; found: 627.1745
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added and the m xture was stirred at roomtenperature for 30mn.
Subsequently, the reaction m xture was diluted with 20 ethyl acetate, was
washed with water, and was then dried over anhydrous sodium sulfate.
Fol | ow ng renoval of the solvent, 73 the residue was purified on a silica
gel colum chromatography (ethyl acetate: nethanol = 10: 1) to obtain

2- (4- acetsHitrmls pedoazi ne-1 -yl )-6-[3,5-bis(trifluoronethyl)benzyl]-
5,6,7, 8,9, 10- hexahydr o- 4- ( 2- net hyl phenyl ) - 5- oxopyri m do[ 4,5- 5

b] [ 1, 5] di azoci ne (70.7ng, 740). (El)mz: 634 (M+) HRVMS (EI) : Calcd for
C31H32F6N602: 634. 24 32483 <Exanple 25> O' .NJ M 10 In a
simlar manner to Exi , 5-

bi s(trifluoronethie ) , 8,9, 10- hexahydr o- 4- ( 2-

met hyl phenyl ) - 2- ( et NQnyl ) - xopyrimdo[4,5- b][1,5]diazocine
(Conpound of Refere anp| e 19; 85.9ny), 15

1- (t - but oxygar Pony) Ping zyne (33.5ng) and nethyl sul fonyl chloride
(0.04nL) wene-Neac)ed to$bt ain 6-[3,5-

bis(triflugpgone | ) benzyl ]-5, 6,7, 8,9, 10- hexahydr o- 4- ( 2-

1-(t-butoxycarbonyl)homopiperazine (36.1lmg),

diisopropylethylamine (0.1mL) and 1,4-dioxane (lmL) were added

5 to 6-[3,5-bis(trifluoromethyl)benzylj-5,6,7,8,9,10~hexahydro-
4-(2-methylphenyl)-2- (methylsulfonyl)-5-oxopyrimido[4, 5-
bl [1,5]diazocine (Compound of Reference Example 19; 85.9mg).
While heated, the mixture was refluxed for 5 hours. The
reaction mixture was then diluted with ethyl acetate, was

10 washed with water, and was then dried over anhydrous sodium
sulfate. The solvent was removed and 3mol/L hydrogen
chloride/ethyl acetate (1lmlL) was added while the residue was
chilled on an ice bath. The mixture was stirred for 30min and
then additional 1 hour at room temperature. Following removal

15 of the solvent, the residue was dissolved in tetrahydrofuran
(ImL). While the residue was chilled on an ice bath,
triethylamine (0.1mL) and anhydrous acetic acid (0.05mL) were
added and the mixture was stirred at room temperature for
30min. Subsequently, the reaction mixture was diluted with

20 ethyl acetate, was washed with water, and was then dried over

anhydrous sodium sulfate. Following removal of the solvent,

13



met hyl phenyl ) - 2-[ 4- (et hyl sul f onyl ) pi per azi ne-1-yl ] - 5-

oxopyrim do[ 4,5-b][1,5]diazocine (74.1ng, 75%. 20 M5 (El) mz: 656 (M)
HRVS (EI) : Calcd for C29H30F6N603S: 656. 2004; found: 656.1992 74 <Exanpl e
26> In a simlar manner to Exanple 24, 6-[3,5 5

bi s(trifluoronethyl)benzyl]-5,6,7,8,9, 10- hexahydro

met hyl pheny?§ %?%@%%W%IHW dsodk@p)ﬁ'% iFo[2£15 col%]“[’“i1 SPdrR25ePREPhY
(Conpound of Reference Exanple 19; 85.9m),

4- (t - but ox{=ErPoratelrd iRy priqje‘rairmlneF (136. ﬂﬁg)toa@@t@é@t i2c (4anhydri de (0.05nl)
were reacted to obtain 2-[4 10 (acetyl am no)pi peridine-|-yl]-6-[3,5-

bi s(trifl unretnglhyhddigremd 4 18 -6, -4;18,-% 13-, edlsy(drd f4-up2-omethyl ) benzyl] -
met hyl phenyl ) - 5- oxopyri m do[ 4, 5-b] [ 1, 5] di azoci ne(71.2ny, 750). M5 (EI)m

634 (Mr) HRMS 1H )9, 1@%@iﬁﬁﬁ{rm2—Wp}@3@la4%Loxb@mm1@3442583 15
<Exanple 27> 0 M" ..
5 b][1,5]d1a2001ne (70.7mg, 74%) .
MS (EI)m/z: 634 (M")

HRMS (ET) : Calcd for C3;H3:FeNgO2: 634.2491; found: 634.2483

<Example 25>

10 0

. In a similar manner to Example 24, 6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-2- (methylsulfonyl)-5-oxopyrimido[4, 5-
bl[1l,5]diazocine (Compound of Reference Example 19; 85.9mg),

15 1-(t-butoxycarbonyl)piperazine (33.5mg) and
methylsulfonylchloride (0.04mL) were reacted to obtain 6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-2-[4-~ (methylsulfonyl)piperazine-1-yl]-5-
oxopyrimido[4,5-b] [1,5]diazocine (74.1lmg, 75%).

20 MS(EI)m/z: 656(M")

HRMS (EI) : Calcd for C,ygH3zgFgNeg0O3S: 656.2004; found: 656.1992
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H75 In a simlar manner to Exanple 24, 6-[3, 5-

bi s(trifluoronethyl)benzyl]-5,6,7,8,9, 10- hexahydro-4-(2-

met hyl phenyl ) - 2- (et hyl sul f onyl ) - 5- oxopyri m do[ 4, 5- b][1, 5] di azoci ne
(Conpound of Reference Exanple 19; 85.9ng), 5

4- (t - but oxycar bonyl am no) pi peri di ne (36.1ng) and nethanesul fonyl chloride
(0.04m.) were reacted to obtain 6- [3,
5-bis(trifluoromethyl)benzyl]-5,6,7,8,9, 10- hexahydro- 4- ( 2-

met hyl phemnyiambled-A6ret hyl sul f onyl am no) pi peri di ne-1-yl]-5-
oxopyrim do[ 4, 5-b][1, 5] diazoci ne (45.2nmg, 45% . 10 M5 (El)nmz: 670 (M)
HRMS (El) : Calcd for C30H32F6N603s: 670.2161; found: 670.2151 <Exanple 28>
15 In a simlar manner Exanpl e £23% 6-[3, 5-

bis(trifluoromethyl)b |1-5,6 , 9, 10- hexahydr o- 2-

(met hyl sul f onyl ) - 4-Ne2- - 5-oxopyri m do[ 4,5- b][1,5]diazocine
(Compound of Referenc 12; @ﬁSng) and thionorpholine(100ny) were
reacted to obtaln 6- _2j

bls(trlfluor (1, 1- di oxot hi onor phol i ne- 4-yl

)_
5,6,7,8,9,10 ex hy ro 4- (ﬂ met hoxyphenyl ) - 5-oxopyrimdo[4,5 76 b] [ 1, 5 ]
di azoci ne We6 ﬂng 590).

In a similar manner to Example 24, 6-[3,5-

5 bis(trifluoromethyl)benzyl]l-5,6,7,8,9,10-hexahydro~-4-(2-
methylphenyl)-2- (methylsulfonyl)-5-oxopyrimido[4,5-
b][1,5]diazocine (Compound of Reference Example 19; 85.9mg),
4- (t-butoxycarbonylamino)piperidine (36.1mg) and acetic
anhydride (0.05mL) were reacted to obtain 2-[4-

10 (acetylamino)piperidine-1-yl]-6-[3,5-
bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-5-oxopyrimido[4,5-b] [1,5]diazocine(71.2mg, 75%).
MS(EI)m/z: 634 (M")

HRMS (EI): Calcd for Ci31H3FgNgO2: 634.2491; found: 634.2483

15

<Example 27>
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M5 (El)mlz: 643 (M+) HRVS (ElI) : Calcd for C28H27F6N504S: 643.1688; found:
643. 1702 Evidence of the effectiveness of the conpounds of the 5 present
invention is provided below with reference to Test Exanples. <Test

Exanpl es> (1) Test for NK1 receptor antagonist 10 The nethod used was
according to the nethod proposed by S. Dion et al.(Don et al., Life

Sci ences 41(19877 2259911315 M3gHisth A Aorem@ A%atdidss mer e nade. Qui nea
pi gs were stunned by a bl ow on the head and were exsanguinated fromthe
carotid arles {tandliudeensidrel ixgiztldd: S, 6.5  thed /illlelnaxmdydroadt-dd-i n an
organ bath containing Tyrode's solution which was mai ntai ned at 32C and

gased w t hm&S Oherayl) 52 @ h yilheu 1 f ey )webs- sadlpjvardineidict[@ ,&-r est i ng t ensi on

of 1- gramand allowed to equilibrate for 20 m nutes before the experinent

was start egl] [As5 PdLdEHNe FCOHREY It IRNF2R RS 1eurn\g fear, ogghst ance
P in the absence of any of test conpounds was used. The NK1 receptor

Concont st {of TASp e S R T b ot rRar g Arl ohst t hr e
concent ) oo B FASEIREV B0 B e a3 RIS
[3,5-bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-hexahydro-4-(2-
methylphenyl)-2-[4- (methylsulfonylamino)piperidine-1-y1]-5-
oxopyrimido[4,5-b][1l,5]diazocine (45.2mg, 45%).
10 MS(EI)m/z: 670 (M")

HRMS (EI) : Calcd for Cs3gH3FeNgO3S: 670.2161; found: 670.2151

<Example 28>

CF

3
MeO 0 //Q
N

N/I CF3
LX)
ol NNy

NN H

0

15 In a similar manner to Example 23, 6-[3,5-
bis(trifluoromethyl)benzylj-5,6,7,8,9,10-hexahydro-2-
(methylsulfonyl)-4-(2-methoxyphenyl)-5-oxopyrimido[4, 5-
bl[l,5]diazocine (Compound of Reference Example 12; 118mg) and
thiomorpholine (100mg) were reacted to obtain 6-[3,5-

20 bis(trifluoromethyl)benzyl]}-2-(1,1-dioxothiomorpholine-4-yl) -

5,6,7,8,9,10-hexahydro—-4- (2-methoxyphenyl) -5-oxopyrimido[4, 5-
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77 determ ned according to the nethod of Schild and the results are shown
in Table 1 (Schild Brit. J. Pharmacol. 14(1959): 48). The conposition of
the Tyrode's solution was as follows: NaC = 136.9, KC1 = 2.7, Cad 2.2H20
= 2.5, Myd 2.6H20 = 1.0, 5 NaH2PX.2H20 = 0.4, NaHCO3 = 11.9, glucose =
11. 1( ol / L} Tabl e | Test ConpoundsKb(nnol/L) Conpound of Exanple 40.148
Conpound 0P B(M@W@M”gfﬁmﬁmcﬁ%‘) Exanpl e 210. 420 Conpound of Exanpl e
220. 0794 Conpound of Exanpl e 280. 169 TAK-6370.269 * Conpound described in
Exanpl e 18v$ (EDapénesed Pai'ent Lai d- Open Publication No. Hei 9-263585 10 As
can be seen fromthe results of Table 1, the conpounds (1) or salts

t her eof hayrMPIOVEN CHLde B F eTLHy@ MK, S r 6agptiessantagnak s683.1%0%2)
Cystonetry test on guinea pigs The nmethod used was according to the method

proposed by JS.pPei&isObLtitid -dAIA SRS & e colpthRidRE0lheMet hods

5 present invention is provided below with reference to Test

Examples.

<Test Examples>

(1) Test for NK1 receptor antagonist

10 The method used was according to the method proposed by

S. Dion et al. (Dion et al., Life Sciences 41(1987): 2269), to

which minor modifications were made.
Guinea pigs were stunned by a blow on the head and were
exsanguinated from the carotid artery and ilea were isolated.

15 The ileum was mounted in an organ bath containing Tyrode's
solution which was maintained at 32°C and gased with 95% O,
and 5% CO;. The ileum was subjected to a resting tension of 1-
gram and allowed to equilibrate for 20 minutes before the
experiment was started. As a control, a concentration-

20 response curve for substance P in the absence of any of test
compounds was used. The NK1 receptor antagonist activity of
each test compound was determined by a concentration-response
curve obtained by pretreating at least three concentrations of
the test compound for 10 minutes and subsequently applying

25 substance P in a cumulative manner. The Kb values were
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21(1989): 231), to which mnor nodifications were nade. Guinea pigs were
anest hetized with hal ot hane and the 20 tenth thoracic spinal cord was cut
in each animal. 78 Subsequently, both ureters were |igated and were cut on
t he ki dney-side. Polyethylene catheters were inserted into the bladder to
provi de an_injection pathway for physiological saline and a pathway for

t he measur@aeminbied AFRAELIRAILS Pielghed pfcRhdilfarnfadheeSEsidted in a
Bal | man cage and was |eft for nore than 2 hours. Subsequently, room

t enper at urarsasheen wes Tapbet bd(8erbldhBrhe. bl addlearmachbt e¥4 (195 1 hE8) -

bl adder at a rate of 6nlL/hr to conduct a cystonmetry test. Once the

ef fecti ve bl addeThe apagydyitwas stfalild ZBd;ode 'K0 stodstt iconpasndswdsllows:

i ntravenously adm nistered into the jugular vein. The effective bl adder
capacity iga@efingssas, ter wlune @fcsabine 4 ni ect adydrogugne urigation to
the next. The effect of each test conpound was determ ned as the increase

inth b I , ich d L hed 15
aver age” bl SO ol . (e GHS0 i AbC 86 B 6P To t he: LB &L rati on of

the test conpound and the average bl adder volunme neasured every 30 m nutes
after the adm nistration of the test conpound. The results are shown in
Tabl e 2. T_Ia_tgl e 2

ble 1
Test Compounds Kb(nmol/L)

Compound of Example 4 0.148
Compound of Example 20 0.324
Compound of Example 21 0.420
Compound of Example 22 0.0794
Compound of Example 28 0.169

TAK-637" 0.269

* Compound described in Example 18 in Japanese Patent Laid-Open Publication No.
Hei 9-263585
10
As can be seen from the results of Table 1, the
compounds (1) or salts thereof have proven to be effective NKI

receptor antagonists.

15 (2) Cystometry test on guinea pigs

The method used was according to the method proposed by

JS. Peterson et al. (Peterson JS. et al., J. Pharmacol. Methods

21(1989): 231), to which minor modifications were made.
Guinea pigs were anesthetized with halothane and the

20 - tenth thoracic spinal cord was cut in each animal.
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Dose Increase in Test conpounds(i.v.) bladder ng/kgcapacity Conpound of
Exanpl e 40.343.0 TAK-637*0.312.0 123.8 320.5 20 * Conpound described in
Exanpl e 18 in Japanese Patent Lai d-Qpen Publication No. Hei 9-263585 79 As
can be inferred fromthe results of Table 2, the conpounds (1) or salts

t hereof have a better ability to increase the effective bl adder capacity

t han TAK- 637bsequentney 5 lofth hergimmnoie s Meddteak ande weme mwh oftf ddies.

| NDUSTRI AL APPLI CABI LI TY As set forth, the present invention has been

devi sed bas@teprsidee. diPpadgeehylehat chhaenevel wkrusednbeeyeti ¢nt® pyei m di ne
derivatives and salts thereof act as effective tachykinin receptor

ant agoni stisjaddePaEd i grdAde A G Sctlidde dhianeQmMEunehyafi Jikeyi janesent
i nvention have proven to act as NK1 receptor
saline and a pathway for the measurement of intravesical
5 ©pressure. Each animal was restricted in a Ballman cage and
was left for more than 2 hours. Subsequently, room-
temperature saline was injected through the bladder catheter
into the bladder at a rate of 6mL/hr to conduct a cystometry
test. Once the effective bladder cépacity was stabilized, a
10 test compound was intravenously administered into the jugular
vein. The effective bladder capacity is defined as the volume
of saline injected from one urination to the next. The effect
of each test compound was determined as the increase in the
average bladder volume, which was determined based on the
15 average bladder volume measured 30 minutes prior to the
administration of the test compound and the average bladder

volume measured every 30 minutes after the administration of

the test compound. The results are shown in Table 2.

Table 2
Dose Increase in
Test compounds (i.v.) bladder

mg/kg capacity (%)

Compound of Example 4 0.3 43.0

TAK-637" 0.3 12.0

1 23.8

3 20.5

20 * Compound described in Example 18 in Japanese Patent Laid-Open Publication No.

Hei 9-263585
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ant agoni sts, but they have al so been shown, by the Test 15 Exanpl es above,
to have better effects than the conventional conpounds. Specifically, the
conpounds of the present invention proved to exhibit significantly higher
phar macol ogi cal effects as conpared to TAK-637, a known conpound, when
tested for 20 their effects on dysuria, a tachykinin-nediated di sorder, by
cystonetry, during which the ability of each of the conpounds to increase
the effective bl adder capacity was determned in guinea pigs with broken
spi nal cords. | MP®réat be higfenssliddem dthe reglasef Tabdet 2on téehi bi t ed
phar macol ogi cal effects 25 conparable to the conventional TAK-637 conpound
at smal | ercé&tpdasds. (Mherr csalipay ethaatedfhénasama desaeer tahd 1daypaonds of the
present invention brought about significantly better pharnacol ogical

effects anghetégdd ethdi ghescimd MIRRIdedapaditgn thalr G3K-63 7! A naddirkison,
t he conpounds of the present invention and salts thereof exhibit little

toxicity ang ghe Sdsndy ven.dol é%eﬂegtﬁ{a)&i%ﬂfvr\ﬁie cqidi ngly, the conmpounds

of the present inventi'on and salts er eof ch are effective tachykinin
antagoni sts, are of significant usefulness in the treatnent of 10 vari ous
pat hol ogi cal conditions including pollakiuria.

INDUSTRIAL APPLICABILITY

As set forth, the present invention has been devised

based on the discovery that the novel fused bicyclic
10 pyrimidine derivatives and salts thereof act as effective
tachykinin receptor antagonists.

In particular, not only have the compounds of the
present invention have proven to act as NK1 receptor
antagonists, but they have also been shown, by the Test

15 Examples above, to have better effects than the conventional
compounds.

Specifically, the compounds of the present invention
proved to exhibit significantly higher pharmacological effects
as compared to TAK-637, a known compound, when tested for

20 their effects on dysuria, a tachykinin-mediated disorder, by
cystometry, during which the ability of each of the compounds
to increase the effective bladder capacity was determined in
guinea pigs with broken spinal cords. In brief, the compounds
of the present invention exhibited pharmacological effects

25 comparable to the conventional TAK-637 compound at smaller
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81 CLAIMS 1 A fused bicyclic pyrimdine derivative represented by the
follow ng general formula (1), or a salt thereof: ~* (CH2 ) MD (1) I (CH
2) nl D5 wherein the rings A and B are each a benzene ring, which may
have 1 to 3 substituents (any adjacent two of which may be bound to one
another to forma ring) that are each independently selected fromthe group
consi sti ngdadesa h@lhegenomp@ratioat &h€lsbtwmeC8oabkyl the ooprpohmadd ofytlbe
substituted with a halogen atom and a C, to C6 al koxyl group; the ring C
is a 5- topred@mibernstitildrd gt albdutg silgnidicahitdly meyteentain, aside
fromthe nitrogen atom 1 to 3 heteroatons selected fromthe group

consi sti ngpgn@aaﬁfa £aen or Alam A SWIHW RICM: RRE #RxQ%NgeR rakerk the

ring C may further contain a substituent (a substituent selected fromthe
group cons st|r¥héﬁ6§% Cl to C6 alkyl group, a hydroxyl group, a Cl to C6
al koxyl group, a )

5 In addition, the compounds of the present invention and
salts thereof exhibit little toxicity and are thus proven to
be highly safe. Accordingly, the compounds of the present
invention and salts thereof, which are effective tachykinin
antagonists, are of significant usefulness in the treatment of

10 various pathological conditions including pollakiuria.
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formyl group, a Cl to C6 al kyl carbonyl group, a Cl to C6 20 al koxycar bonyl
group, a carbanoyl group, a nono- or di- substituted C, to C6

al kyl car banoyl group, a C, to C6 82 al kyl sul fonyl group, an am no group, a
nono- or di-substituted Cl to C6 al kylam no group, a Cl1 to C6

al kyl carbonyl am no group, a Cl to C6 al koxycarbonyl am no group, a Cl1 to C6
al kyl sul f onyl ami no group, an oxo group?L%J%gnenbered aromatic 5

het erocyclic group, and a substituent represented by the follow ng
formula: wherein the ring Dis a 3- to 7-nenbered nonaronmatic heterocyclic
ring, which may contain, aside fromthe nitrogen 10 atom 1 to 3

het er oat ons sel extfusdd dmdnel gr quypr ioainkired ideg iofa t irenirepegernakadrbya

sul fur atom and an oxygen atom and nay further contain 1 or 2

0X0- subst i { ki e€b TRSWPDNYy fid)a1 Rdsna hydnoger &t a1+ tEee 6 al kyl

group, a Cl1 to C6 al kylcarbonyl group, or a Cl1 to C6 al kyl sul fonyl group;
15 mis 1 or 2; and is 2 or 3. 2. The fused bicyclic pyrimdine
derivative accord claim1l1 represented by the foll ow ng general
formula (la), or salt thereof: 83

N N/(CHz)"‘ (1)
|
oH
@/k"/ 'i'/( !
5

R

wherein the rings A and B are each a benzene ring, which
may have 1 to 3 substituents (any adjacent two of which may be
bound to one another to form a ring) that are each
independently selected from the group consisting of a halogen
10 atom, a C; to C¢ alkyl group, which may be substituted with a
halogen atom, and a C; to Cg¢ alkoxyl group;
the ring C is a 5~ to 7-membered nitrogen-containing
ring, which may contain, aside from the nitrogen atom, 1 to 3
heterocatoms selected from the group consisting of a nitrogen
15 atom, a sulfur atom, and an oxygen atom;
the ring C may further contain a substituent (a
substituent selected from the group consisting of a C; to Cg
alkyl group, a hydroxyl group, a C; to Cg alkoxyl group, a
formyl group, a C; to Cg¢ alkylcarbonyl group, a C; to Ce
20 alkoxycarbonyl group, a carbamoyl group, a mono- or di-

substituted C; to Cg alkylcarbamoyl group, a Ci; to Cg
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(1 a) I Rwhhereinthe ring Ais a benzene ring, which may have 1 to 3
substituents (any adjacent two of which nay be bound to 5 one another to
forma ring) that are each i ndependently selected fromthe group consisting
of a halogen atom a Cl to 6 al kyl group, which may be substituted with a
hal ogen atom and a Cl to C6 al koxyl group; the ring Cis a 5- to

7- menber edch it rogefergontaianimg anl Ggrrdineg g nehips h ameypneentoal Wi -ssiogd itndedt he
nitrogen atom 1 to 3 heteroatons selected fromthe group consisting of a
nitrogen @taw cg sukfusmahonyrams, as OXWIETak0Ry1EhebohnUaki naygtfoup her
contain a substituent (a substituent selected fromthe group consisting of

a Cl to C& d53l l@glagkeyyca@bmymmo%% a @ o % al koxyl group, a
formyl group, a ClL to C6 al kyl carbonyl group, a Cl to al koxycar bonyl

group, a cgy group}g%gaiﬁ%gﬁggqthkS:561%H% i uted gl 42,65 aromatic

alkylcarba group, an amno group, a
- bstituted 20 Cl1 to, C6 alk
Z‘EE& ot bOHA ST ot ot P & (TR bR %&%‘#%mnﬁs%g%gﬁea c to o

following formula:

20

wherein the ring D is a 3- to 7-membered nonaromatic
heterocyclic ring, which may contain, aside from the nitrogen
10 atom, 1 to 3 heterocatoms selected from the group consisting of
a nitrogen atom, a sulfur atom, and an oxygen atom and may
further contain 1 or 2 oxo-substituted carbon atoms);
R is a hydrogen atom, a C; to C¢ alkyl group, a C; to Csg
alkylcarbonyl group, or a C; to C¢ alkylsulfonyl group;
15 m is 1 or 2; and

n is 2 or 3.
2. The fused bicyclic pyrimidine derivative according to

claim 1 represented by the following general formula (la), or

20 a salt thereof:
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al kyl sul fonyl am no group, an oxo group, a 6-nenbered aromatic heterocyclic
group, and a substituent represented by the following formula: 5 wherein
the ring Dis a 3- to 7-nmenbered nonaromatic heterocyclic ring, which may
contain, aside fromthe nitrogen atom 1 to 3 heteroatons selected from
the group consisting of a nitrogen atom a sulfur atom and an oxygen atom
and may further ¢ Ry

n 1 or 2 oxo-substituted carbon atons); 10 Ris a
hydrogen atom a

C6 al kyl
a Cl to G6 alkyls ; i5 2 or 3. 3. The fused bicyclic
pyrim di ne derivati claim2, or a salt thereof, wherein
in the general forpuha (s Cis repiesented by the follomﬁng
formula: -NR 1 | oxyl group, a Cl to C6 al koxy group, a
formyl gro C ; XGAr bony _group, a Cl to C6 20 al koxycar bonyl
group, a cg@rpanpyl “a mbno- or 8fs substituted Cl to C6
al kyl car ba | /group, anlamino group, a nono- or di-substituted Cl1 to C6
al kyl am no group, a Cl tB 6 al kyl car bonyl ami no group, a Cl to C6
alkoxycar bonyl am no group, 85

groupCFa Cl to C6 al kyl carbonyl group, or

wherein the ring A is a benzene ring, which may have 1
to 3 substituents (any adjacent two of which may be bound to
5 one another to form a ring) that are each independently
selected from the group consisting of a halogen atom, a C; to
Ce¢ alkyl group, which may be substituted with a halogen atom,
and a C; to Cg4 alkoxyl group;
the ring C is a 5- to 7-membered nitrogen-containing
10 ring, which may contain, aside from the nitrogen atom, 1 to 3
heteroatoms selected from the group consisting of a nitrogen
atom, a sulfur atom, and an oxygen atom;
the ring C may further contain a substituent (a
substituent selected from the group consisting of a C; to Ce
15 alkyl group, a hydroxyl group, a C; to Cg alkoxyl group, a
formyl group, a Ci to Cg alkylcarbonyl group, a C; to Cg
alkoxycarbonyl group, a carbamoyl group, a mono- or di-
substituted C; to C¢ alkylcarbamoyl group, a C; to Cg
alkylsulfonyl group, an amino group, a mono- or di-substituted
20 C; to Cg alkylamino group, a C; to C¢ alkylcarbonylamino group,

a C; to Cg¢ alkoxycarbonylamino group, a C; to Cg
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a Cl to G al kyl sul fonyl ami no group, an oxo group, a 6-nmenbered aromatic
het erocyclic group, or a substituent represented by the follow ng fornmula:
5 wherein the ring Dis a 3- to 7-nenbered nonaronmatic heterocyclic ring,
whi ch may contain, aside fromthe nitrogen atom 1 to 3 heteroatons
selected fromthe group consisting of a nitrogen atom a sulfur atom and
an oxygen aikyd st oreyl anfine esrourontal oxb @rdirox @ Subsiibeutesd agamadn c
atons. 10 4. The fused bicyclic pyrimdine derivative according to claim
2, or a sahétdéhmrwolic vdergn drid tahesgerertalerftormagr@ sefta)d, biyheheing C i s
represented by the followng formula: -N X 15 wherein Xis -0- or -S(0Oq-;
and q is Ofoflioing- feemute: fused bicyclic pyrimdine derivative according
to claim2, or a salt thereof, wherein in the general fornmula (la), the
ring Cis a group represented by the followng 20 formula: -NNR 2 ~---

(CH2) r 86L:hr§i6 R2 is a hydrogen atom a Cl to C6 al kyl group, a fornyl
group, a Cl tua al kyl carbonyl group, a Cl1 to C6

5 wherein the ring D is a 3- to 7-membered nonaromatic
heterocyclic ring, which may contain, aside from the nitrogen
atom, 1 to 3 heterocatoms selected from the group consisting of
a nitrogen atom, a sulfur atom, and an oxygen atom and may
further contain 1 or 2 oxo-substituted carbon atoms):

10 R is a hydrogen atom, a C; to C¢ alkyl group, a C; to Cg
alkylcarbonyl group, or a C; to C¢ alkylsulfonyl group; and

n is 2 or 3.

3. The fused bicyclic pyrimidine derivative according to
15 claim 2, or a salt thereof, wherein in the general formula

(la), the ring C is represented by the following formula:

wherein R! is a hydroxyl group, a C; to Cs alkoxy group,
a formyl group, a C; to C¢ alkylcarbonyl group, a C; to Cg
20 alkoxycarbonyl group, a carbamoyl group, a mono- or di-
substituted C; to Cg4 alkylcarbamoyl group, an amino group, a
mono- or di-substituted C; to Cg¢ alkylamino group, a C; to Cs

alkylcarbonylamino group, a C; to C¢ alkoxycarbonylamino group,
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al koxycar bonyl group, a carbanmoyl group, a nono- or di- substituted Cl to
C6 al kyl carbanoyl group or a ClL to C6 5 al kylsulfonyl group; and r is 1 or
2. 6. The fused bicyclic pyrimdine derivative according to claim2, or a
salt thereof, wherein in the general forrmula (la), the ring Cis
represented by the followng formula: 10 -N NR2" (CH2) r wherein R2' |s
an acetyl agr%uﬁoor%aa?’r]éﬂﬂwgﬁ?rfwlr&? APIRNET §%° BTS¢ 6

bi cyclic pyrimdine derivative according to 15 claim2, or a salt thereof,
wher ei n i rex%7ea tyieh drefie faustfl i (Amup .t Ive 6 mybetilueasr asereegnibedt by
following formula: -NNO M 8. The fused bicyclic pyrimdine derivative
accordi ng tlee 220 lodwaing Kommula:salt thereof, wherein in the general fornula
(la), nis 3. 9. The fused bicyclic pyrimdine derivative according to 87

claim7, or a t hereof, wherein in the general formula (la), Ris a
hydr ogen a gnad n is 3.

5 wherein the ring D is a 3- to 7-membered nonaromatic
heterocyclic ring, which may contain, aside from the nitrogen
atom, 1 to 3 heteroatoms selected from the group consisting of
a nitrogen atom, a sulfur atom, and an oxygen atom and may
further contain 1 or 2 oxo-substituted carbon atoms.

10
4. The fused bicyclic pyrimidine derivative according to
claim 2, or a salt thereof, wherein in the general formula

(la), the ring C is represented by the following formula:

—N X

/

15 wherein X is -0- or -S(0)q—; and q is 0, 1, or 2.

5. The fused bicyclic pyrimidine derivative according to
claim 2, or a salt thereof, wherein in the general formula
(la), the ring C is a group represented by the following

20 formula:

2
—N /N_-R
N (CH) r
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10. A tachykinin receptor antagonist containing as an active 5 ingredient
the fused bicyclic pyrimdine derivative according to any one of clains 1
through 9, or a salt thereof. 11. An NK1 receptor antagoni st containing as
an active ingredient the fused bicyclic pyrimdine derivative according 10
to any one of clains 1 through 9, or a salt thereof. 12. A prophylactic or
t herapeutic agenthdmrimyursaa hiydebgdnngtdmf est Cvet &l Gdddkylugeriupns asuch
as increased wurinary frequency and incontinence of urine, containing as an

15 active fogliedi@rdug hes fased bk cyTkyTecpybony i queowey ivat, v® Cgccording to
any one of clainms 1 through 9, or a salt thereof. 13. A prophylactic or

t her apeutigy af¥n Al SRS S PlcardBRiill W-duAcla sdslb-aruljgerative
colitis and Crohn's di'sease, 20 containing as an active ingredient the

s b g AL o s gk ge g

through 9, or a sa or erapeutic agent for

vom ting i nduced by. exposure to X-ray, ch t her apy, pregnancy,

m grai ne, %é#¥é%ﬁiﬁkﬂg&iQé;ﬂﬁﬁ ﬁgFPdé€f% éd dastrointestinal notility, and
side effects of drugs, containing as an active ingredient the fused

bi cyclic pyrimdine derivative according to any one of clains 1 through 9,

or a salt thereof.
6. The fused bicyclic pyrimidine derivative according to

claim 2, or a salt thereof, wherein in the general formula

(la), the ring C is represented by the following formula:

/ \ e
—N /N—-R
— (CH,) r

10 2
wherein R?’ is an acetyl group or a methylsulfonyl

group; and r is 1 or 2.

7. The fused bicyclic pyrimidine derivative according to
15 claim 2, or a salt thereof, wherein in the general formula

(la), the ring C is represented by the following formula:

/N P
_N\_/N%Me

8. The fused bicyclic pyrimidine derivative according to
20 claim 7, or a salt thereof, wherein in the general formula

(la), n is 3.

9. The fused bicyclic pyrimidine derivative according to
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5 15. A therapeutic agent for treating conditions, such as asthng,

coughi ng, ache, mgraine, tooth pain, and rheumatoid arthritis, containing
as an active ingredient the fused bicyclic pyrimdine derivative according
to any one of clainms 10 1 through 9, or a salt thereof. 89

claim 7, or a salt thereof, wherein in the general formula

(la), R is a hydrogen atom, and n is 3.

10. A tachykinin receptor antagonist containing as an active
5 ingredient the fused bicyclic pyrimidine derivative according

to any one of claims 1 through 9, or a salt thereof.

11. An NK1 receptor antagonist containing as an active
ingredient the fused bicyclic pyrimidine derivative according

10 to any one of claims 1 through 9, or a salt thereof.

12. A prophylactic or therapeutic agent for dysuria,

including defective bladder functions such as increased

urinary frequency and incontinence of urine, containing as an
15 active ingredient the fused bicyclic pyrimidine derivative

according to any one of claims 1 through 9, or a salt thereof.

13. A prophylactic or therapeutic agent for disorders of

digestive tract such as ulcerative colitis and Crohn's disease,
20 containing as an active ingredient the fused bicyclic

pyrimidine derivative according to any one of claims 1 through

9, or a salt thereof.

14. A prophylactic or therapeutic agent for vomiting induced

25 Dby exposure to X-ray, chemotherapy, pregnancy, migraine,
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10

postoperative pains, decreased gastrointestinal motility, and
side effects of drugs, containing as an active ingredient the
fused bicyclic pyrimidine derivative according to any one of

claims 1 through 9, or a salt thereof.

15. A therapeutic agent for treating conditions, such as
asthma, coughing, ache, migraine, tooth pain, and rheumatoid
arthritis, containing as an active ingredient the fused
bicyclic pyrimidine derivative according to any one of claims

1 through 9, or a salt thereof.
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