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The present invention relates to novel fused bicyclic 5 pyrijmmmmmmmmmmmm
derivatives and pharmaceutically acceptable salts thereof th

tachyki nin receptor antagoni sts. The present invention al so rel atesis¢#0

medi cal applications of such conpounds. TECHN CAL BACKGROUND 10

"Tachykinin' is a collective termfor such neuropeptides as submmmmmmmmmmmmn
neur oki nin A, and neuroki nin B. Thesscraehgioni ns are known to

various physiological activities by binding to correspondi ng recept @gggi" a

human body (neurokini@UéEbNE%bYC@g%r@&h&h&D%N@Nﬁ%kﬂvgﬂqv@gyrokinin 3 15
(NK3), respectively). T T s, , aside fromits
rol e as neL a itter in primary sensory neurons in central and
periphergF(ﬁ,%eé%sgggg ens, brings about various physiological effects,
such as diuresis, excitation of neuroni, i ncreased RI od vegﬁel .

permeabi lity, BPSoBTGSSEE| 1BYCHILAN §RIAEERL FQIPYR o USHGL T HTddiSes, and
i mmune activities. Substance P is also believed to play significant roles

i n t heé opysimdfingr deys vpaLNeisognéaPhesrgiceudisaddoh agsepsiabdig wales

i ncontinence, vomting, inflammation, allergies, respiratory tract

di sor der shepaboifis thatd acéntisalt antykdns ns yeicemtadirs eandegeoniz2i sThuhea need

exi sts for the devel opment of a conpound that acts 1 as a tachykinin
recept or paekagenisieaftdon AlRa teddltals, tas mdiNal E@padicet idHagmisickand
is thus suitable for use as an effective prophylactic or therapeutic agent
agai nst varausgeat hol ogi cal conditions such as those mentioned above. It
is 5 also desirable that such a conpound offer high safety, persistence of
ef fi cacy,.aad-athe eous characteristics. At present, the follow ng
corrpoundgE(aPel ﬁ%h%mggﬁﬁ& receptor antagonists and are described in the

Eg[kgh ggGEUblh%%%hg ihi%q &%)aE%%RR%%%iB%}%%&m Jf(§§GHM%éﬂ¥gﬁé§%fég% No.

as substance P, neurokinin A, and neurokinin B. These
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

15 (NK3), respectively). Of different tachykinins, substance P,
aside from its role as a neurotransmitter in primary sensory
neurons in central and peripheral nervous systems, brings about
various physiological effects, such as diuresis, excitation of
neurons, increased blood vessel permeability, blood vessel

20 dilation, contraction of smooth muscles, and immune activities.
Substance P is also believed to play significant roles in the
onset of various pathological conditions such as pollakiuria,
incontinence, vomiting, inflammation, allergies, respiratory
tract disorders, pains, and central nervous system disorders.

25 Thus, a need exists for the development of a compound that acts

1



descri bes conpounds such as the one represented by the follow ng formula:
MeO (2) PCT panphlet (International Patent Publication) No. 15 W91/09844
descri bes conpounds such as the one represented by the follow ng formul a:

MO H,,,, N\ N-""~\ HI 2 (3) European Patent Application
Publ i cation No. EP-A-532456 describes conpounds such as the one represented
by the followng formula: HN ~~". 0 M Me 5 (4) European Patent

Appl i cat hanaPubkhgatinen NecebPoA 23228@8ndesc rirdes icomaouridsi1such ags arhe one
represented by the follow ng formula: CF3 CF3 NH CONH2 (5) PCT panphl et
(I nternagkgnalecBatent sR¥hlboeakitorhdNas Ehud @b dracriseesascenpounds

such as the one represented by the following fornmula: 3 \' wo~\ ", a/
N~ HN O %f@egﬁivélprophylactic or therapeutic agent against various
pathological conditions such as those mentioned above. It is
5 also desirable that such a compound offer high safety,
persistence of efficacy, and other advantageous characteristics.
At present, the following compounds are known as NK1
receptor antagonists and are described in the following
publications:
10 (1) European Patent Application Publication No. EP-A-429366

describes compounds such as the one represented by the

following formula:

NH
(1D

0
MeO

(2) PCT pamphlet (International Patent Publication) No.
15 WO91/09844 describes compounds such as the one represented by

the following formula:



(6) Japanese Patent Laid-Open Publication No. Hei 8-67678 describes a
conpound represented by the following fornula and salts thereof: X~Y A0 B
5/1 RCN\ n wherein the rings A and B are each a honocyclic or
heterocyclic ring with at | east one of the rings A and B being a
heterocyclic ring; the ring Cis a benzene ring; Ris Hor a 10 hydrocarbon
residue; one of X and Y is -NRL- (where RL is Hor a hydrocarbon residue)
or -O and)t Rerepban PateQ® A@P1iGStioar Puid ichtXocandioy EP-ANS324d& he
other is =CR2- (where RZ is H, a halogen, a hydrocarbon residue, an ani no,
or hydr O&SECQEBEB) coﬁiﬁ@uﬂd‘ss shc®l ag the bhk leparesatd et diai d- Open

Publ i cation . 4674 describes a conpound represented by the
follomnng E? h% fgrmuhg I/ Y\l R ~NO'0OR wherein Xis a hydrogen
or oxygen-a on1 a nitrogen or oxygen atom which nay or may not be

al kyl ated or acylated Rl is a hydrogen atom a |ower al kyl group, a | ower
al kanoyl group, 5 an . group having a nitrogen atom a carbanoyl group,
a lower alkylthio groy | ower al kyl sul finyl group, a |ower alkyl sul fonyl
group, or a (4-phenyl p di ne-1-yl)nmethyl group; R2 is a hydrogen atom a
| ower al kyl group, a |ower\alkyl group having a hydroxyl group, a |ower

al kanoyl gpetR, or 10 a |oyer al koxy group; and the rings A and B are each

a substity unsubs ted Qenzene ring. (8) Japanese Patent Laid-Open
Publicati 08 N HeiH 9- 35 dgscri bes a conpound represented by the
fol | owi ng ul a: MR X~Y MZNCnCo/ B

Me

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

following formula:

O 0
O N(.I

CONH,

CF

CF

(5) PCT pamphlet (International Patent Publication) No.
10 WO093/01169 describes compounds such as the one represented by

the following formula:



15 wherein the ring Mis a heterocyclic ring in which the structural noiety
-X=Y¥< is -N=Ck, -CON<, or -CS-N<; Ra and Rb may together formthe ring A
or Ra and Rb are each 5 i ndependently a hydrogen atom or a substituent of
the ring M the rings A and B are each independently a substituted or
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 substitut@d or unsubstituted honmocyclic or heterocyclic
ring; the ring Zis a subgtituted ar ungﬁbstituted ring; and nis an
i nt eger fpOR . ; o Patenl dLai d- Open Publication No. He
11- 246559 esented by the following fornmula: NN
\ , I ~R2 : \ n 02 Awerein Xis a nitrogen atom
or a CH group; %% is a hyf@irogen atgm a | ower al kyl group, an aryl group,
or an aral kyl group; RZ iLs_a hydrogﬁF atomor a |ower alkyl group; the
rings A and B 15 are eaf |y a substituted or unsubstituted
benzene ring; and n is 2. (10) Japanese Patent Lai d-Open Publication
No. 2000-139834 descri besa conpound represented by the foll ow ng formula:
20 6 AOR '\ ~-N\ IC12 1B/ RNO ~NJ Rwherein RL and RZ are each
i ndependdmt)| yapameeieo fart eatto hadd -Ope@l RublGeatiioyl Ngr.olgi R3-6% 78 hydr ogen
atom a substituted or

describes a compound represented by the following formula and

dependen

salts thereof:

X
ool
4 N
n
ok
5

wherein the rings A and B are each a homocyclic or heterocyclic
ring with at least one of the rings A and B being a
heterocyclic ring; the ring C is a benzene ring; R is H or a

10 hydrocarbon residue; one of X and Y is -NR'- (where R is H or
a hydrocarbon residue) or -0- 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 hydroxyl group);
and n is 1 or 2.

15 (7) Japanese Patent Laid-Open Publication No. Hei 9-104674

describes a compound represented by the following formula:



unsubstituted Cl1 to C6 al kyl carbonyl group, a substituted or 5
unsubstituted Cl to C6 al kyl sul fonyl group, a substituted or unsubstituted
Cl to C6 al kyl group, a substituted or unsubstituted arylmethyl group or an
al koxycarbonyl group; the ring Ais a honocyclic or heterocyclic ring which
may include 1 through 3 independently sel ected substituents (any adjacent
two 10 of which may be bound to one another to forma ring); the ring Bis

a benzene ring which ey include 1 through 5 substituents (any adjacent two
n

of which may be bg g tlo one another to forma ring); and the ring Cis a
benzene ring whic nclude 1 throygh 3 substituents (any adjacent two

of which may be boung 15t o one angther

Pat ent Lai d- Open Pub |cat on wo. 20 jt7957 descri bes a conpound

r epr esent . RS (R~) n (Rz) n/ | R/~ \ X\
R2'" J R ¢rei n|R i slla hydrogen atomor the like; Rl is a hydrogen
atom or the "\ Rz6 are each a hydrogen atomor the like; R3is a
hydr ogen at om-e likd R4 is a hydrogen atomor the 5 like; R5 is a
hydr ogen at om or like; R6 is a hydrogen atomor the like; X is
-C(ON(RS)- or the like; nis an integer fromO to 4, and mis 1 or 2. (12)
PCT panphl et (Im'ernational Patent Publication) No. w000/50401 describes a
conmpound represented by the following 10 formula: (RL) n (R2) n/ / R\ X
\' R R NwheReinher disn aRhiyslradaydoag exyaieamaaront;he liiskey rRErcgyen hopdr ogen
atomor the like; Rz is a hydrogen atomor the like; R3 is a hydrogen atom

or the |ikegeR4 aitdmd WM AHOSRR JromMadf ridte Hd kakyvhia d icy adpyidregen gt om or
the like; is a hydrogen atomor the like; Xis -CCONRS)- or the liKke;

nis an iat egel & QB0 cdm, a lower alkyl group, a lower alkanoyl group,

to forma ring). (11) Japanese

5 an alkyl group having a nitrogen atom, a carbamoyl group, a
lower alkylthio group, a lower alkylsulfinyl group, a lower
alkylsulfonyl group, or a (4-phenylpiperadine-1l-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

10 a lower alkoxy group; and 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:

a

>

5
T
5

R QY
Al
b 2
R

15 wherein the ring M is a heterocyclic ring in which the
structural moiety -X=Y< i1s -N=C<, -CO-N<, or -CS-N<; Ra and Rb

may together form the ring A, or Ra and Rb are each

5



8 4, and mis 1 or 2. (13) PCT panphlet (International Patent
Publ i cati on) No. W00/ 73279 descri bes a conpound represented by the
following formula: (R~-) n. (R n/ / RX\ NRR4, 5 RNwerein RL is
a hydrogen atomor the like; RZ is a hydrogen atomor the like; R3is a
hydrogen atomor the like; R4 and R4'" are each a hydrogen atomor the |iKke;
R5 is a lower alkyl group or the like; nis an integer from0O to ~; and X
is 10 Cﬁﬁb%@ﬂ'&eﬁtlgr at h?d'rb@@n Gtén BET apanpisitat et erfnaticondngPat;ent
Publ i cati on) No. w000/73278 descri bes a conpound represented by the

fol lowi ng, forayla: A(R,3) o288 Bk ArlachbdRdenX1y B Bhioshi/tNted ob5 wher ein
Rl is a hy&roge atomor the like; R2 1S a hydrogen atomor the like; R3 is
a hydrogen atom,or the |like; R4 and R4

9 e GRIy ahp Qe the
like: R5UPSURSEAFMEES BPMOGYEag 0Pt A SRS ciggggﬁygroégh at om or the
like; nis an integer fromO to 2; and X is -giogqggﬁ%%% or the like. 5
DI SCLOSUREagt PRE CRVERE ONDES Fr &8¢hE 1fo S fFaSS /i ni n ant agoni st s
(in particular, NK1 receptor antagonists) are known that can serve a
pr ophy% actisebstt ithisesh detier caysitis gaidistthene igshe %&rﬁ%lﬂéﬁﬁff di cal
conditions and at the same tine neet 10 requirenents for pharnaceutical
pr oduct s yunisa®stditug eshfreimocyclic or heterocyclic 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 B
15 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:

20



persi stence of efficacy, pharmacokinetics, and pharnmacol ogi cal activities.
It is thus an objective of the present invention to provide a novel
conmpound that acts as an effective tachykinin 15 receptor antagoni st and,
in particular, as an NK1 receptor antagoni st and can thus serve as a
prophylactic or a therapeutic agent agai nst various tachykinin
receptor-rel ated pathological conditions, including increased urinary
frequency, incg nence of urine, vomting, inflanmation, allergies, 20
respiratory tra di sorders, pains, and central nervous system di sorders.
The present i U & di scovered that fused bicyclic pyrinidine

e follow ng general fornmula (1), or salts

t hereof, g NCti Ve ykinin 25 receptor antagonists (in
partlcula eceptgor Ant agoni sts): (CGeneral formula (1)) w
(CH2) m ~ CH2) wherein the rings A and B are each a

benzene ring thal nayoinclude 1 through 3 substituents (any adjacent two of

whi ch may g bound to one anther to forma ring); the ring Cis a
nitrogen-Rontaining ring; mis 1 or 2; and nis 2 or 3. As evidence, the
present inventors have demponstrated in animal 10 eXﬁerinents that these
conpoundwhesreiaf fRécehndeRy arei evehdisdepandanti¥hgknWiroEERi aEe® ars8Rder
This discovery led the present inventors to ultimately conplete the present
i nventiom, Aecagdahkly,gtbepprrRSed 4 riweitogen proamdes $ues tibtdioed oo ngs:
(I') A fused bicyclic pyrimdine derivative represented by the foll ow ng
general figidufat (dlsed®rc,atealy hhryBEArbOSPNEFRbubor AUEabstirutéd or
5 unsubstituted C; to Cg alkylsulfonyl group, a substituted or
unsubstituted C; to C¢ 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 two
10 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 of which may be bound
15 to one another to form a ring).

(11) Japanese Patent Laid-Open Publication No. 2000-247957

describes a compound represented by the following formula:



VN~N (CHz)y m~B~ (1)1 / , (CH) n CNNGO wherein the rings A and B
are each a benzene ring, which nmay have 1 to 3 substituents (any adjacent
two of which may be bound to one another to forma ring) that are each 5

i ndependently selected fromthe group consisting of a halogen atom a Cl to
C6 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-nmenbered nitrogen-containing
ring, which nay (Bbmtain, aside fromthe nitrogen atom 1 to 3 10

het er oat ons se

atom and a hben at om tQﬁqgjng C may further contain a substituent

sel ected fr P group copgl sting of a CL to C6 al kyl group, a hydroxyl
group, a fCl tw”C6 al koxy pup, a fornyl group, a Cl to C6 15

al kyl car bonyl [ C6 al koxycar bonyl group, a carbanoyl group, a
nmono- or di -8 Skt _C6 al kyl car banoyl group, a Cl1 to C6

al kyl sul fon Janindpgroup, a nono- or di-substituted Cl1 to C6

al kyl am no_gtoua Cl to C6 al kyl carbonylami no group, a Cl1 to C6

al koxycarf®onylManmi no 20 group, a Cl to C6 al kyl sul fonyl ami no group, an oxo
group, a 6 nmenbered aromatic heterocyclic group, and a substituent 12

r epr esentirgin Re ifsold dwidmpdesy milam om thewHdrka in R hé sr engypriogeg 3tomp

7- menber ed nonaromati c heterocyclic ring, which may contain, aside fromthe
ni trogen dr afhemlikd;o K3 hetierdatans satkcaedyfirogenhhaetgnoop tbasliskengRdf a
nitrogen atom a sulfur atom and an oxygen atom and may further contain 1
or 2 ox0o-SURStHAHREL AR A As 1MKS; R0As2a agdirdbgen Atom dr Hhell)
The fused bicyclic pyrimdine derivative according to (lI) above represented

by theSfQH&%WiQQ ggngrﬁbdggbgﬂlgtg%abr RheP1ike; R® is a hydrogen atom

or the like; X is -C(O)N(R®°)- or the like; n is an integer from
0 to 4; and m is 1 or 2.

(12) PCT pamphlet (International Patent Publication) No.
WO000/50401 describes a compound represented by the following

10 formula:

(R)n
(R2) n
R
o~
N R 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

* is a hydrogen atom or the like;

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

like; X is -C(O)N(R®’)- or the like; n is an integer from 0 to

8



salt thereof: (Ceneral forrmula (1a)) AwW NCNN 15 CF3 0 _ ~NI CF 3 (1
a) wherein the ring Ais a benzene ring, which may have 1 to 3 substituents
(any adjacent two of which nay be bound to one another to forma ring) that
are each independently selected fromthe group consisting of a hal ogen
atom a Cl to C6 al kyl 20 group, which may be substituted with a hal ogen
atom and a Cl 13 to C6 al koxyl group; the ring Cis a 5- to 7-nenbered
ni trogen4Goand mi Ag ni g, 2whi ch may contain, aside fromthe nitrogen atom
1 to 3 heteroatons selected fromthe group consisting of a nitrogen 5 atom

a sul fur @BeMpcand ABHAENIGT ntlcdMa iRl e termpuritdiari gonta N a
substituent selected fromthe group consisting of a (Cl to C6 al kyl group,

a hydr ox r a I&Qﬁ%! ‘

al kyl car ﬁ*gﬁ%ﬁ“?é?ggp,d%a thr%btcé\gs %6 a 8&@%&%§%€§§p,&é% cf}rlbq;or‘ﬁolgjl’gcgr oup,
a nono- qr di-substituted Cl1 to C6 al kyl carbanoyl group, a Cl to C6
aIkyIsuI#@ﬁVPlGﬁoup, an am no group, a nono- or di-substituted CL to C6

al kyl am no group,...a ClL to C6 al kyl carbonyl ami no group, a Cl to C6

al koxycar bonyl ant'nd' group, a Cl to C6 al kyl sul fonyl ami no group, an oxo
group, a 6 pbered aromati c heterocyclic group, and a substituent
represented e follow ngRearnul a: -N D wherein the ring Dis a 3- to

1

7- menber e AQnazomat i ¢ hegsyocyclic ring, which may contain, aside fromthe
nitrogen RO atom 1 to 3 hétjproatons sel ected fromthe group consisting of
a nitrogen atg aysul f bm and an oxygen atom and may

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.
W000/73278 describes a compound represented by the following

formula:
RN

(R3) n

N X

I »
N\\f?N R i
RS
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*'

9



further contain 1 or 2 oxo-substituted carbon atons; and nis 2 or 3. (I111)
The fused bicyclic pyrimdine derivative according to 14 (I'1) above, or a
salt thereof, wherein in the general formula (1la), the ring Cis
represented by the following formula: -N~R ~ wherein RL is a hydroxyl

group, a Cl1 to C6 al koxy group, a 5 fornyl group, a Cl to C6 al kyl carbonyl
group, a Cl to C6 al koxycarbonyl group, a carbanoyl group, a nono- or di
substitubed GhchoaChydirkyetanltamyr gheufiken &1 nhe gr boperaakbyd- gupup

di -substituted Cl to C6 al kylam no group, a Cl1 to C6 al kyl carbonyl am no

group, apcelihe @8kal;kafkycar Qonybhashen geemporl@ha Cikke €6is an integer
al kyl sul fonyl am no group, an oxo group, a 6-nenbered aromatic heterocyclic

group, or sybsti thye r gpr.esel at he _f gl enngikarnul a: -N D wherein
the ring fB%fnsléa%?- 2t'o%%l§n9%pnt%§fe?(?grﬁ?ﬁona?i CB%SQ}:%t grﬂo{%ycl ic 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 contain 1 or 2 oxo-substituted carbon atons. (1V) The fused

bi cycl $ c DFPCLASYRFe Offe (THE FNVENIZMY di ng to 20 (I11) above, or a salt

t hereof, wherein in the general fornmula (1la), the ring Cis represented by
the fol |l owi ng fdr pulesentN XolBffagidrs rrachkingn gntaga)ifts akdi q is 0,
1, or 2. (V) The fused bicyclic pyrimdine derivative according to (I1)
above, oOpaxtdahdl drhensdf redegrteim dntddwnigerser ard domira (Hay) ,cameservg C
is a group represented by the followwng 5 formula: -NNR 2 (CH2) r
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.
Tt 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 NKl 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 the following general

formula (1), or salts thereof, can act as effective tachykinin

25 receptor antagonists (in particular, as NK1 receptor

10



wherein RZ is a hydrogen atom a Cl to C6 al kyl group, a fornyl group, a Cl
to C6 al kyl carbonyl group, a Cl1 to C6 al koxycarbonyl group, a carbanoyl
group, a nmono- or di 10 substituted C1 to C6 al kyl carbanoyl group or a Cl
to C6 al kyl sul fonyl group; and r is 1 or 2. (VI) The fused bicyclic
pyrim di ne derivative according to (I1) above, or a salt thereof, wherein
in the general formula (la), the ring Cis represented by the follow ng
formul a: anNajoR2sts)(:CH2) r 15 wherein Rz' is an acetyl group or a

met hyl sul fonyl group; and r is 1 or 2. (VII) The fused bicyclic pyrimdine
derivative according to (I1) above, or a salt thereof, wherein in the
general fornula 20 (l1a) above, the ring Cis represented by the foll ow ng

f or mul a: I11) The fused bicyclic pyrindine derivative
accordind%enefeﬂ f°¥§gé%;(ogyé salt thereof, wherein in the general formula
(1a) above, nis 3. (IX) The conpound accordlng to (1) above, wherein the
conpound 5 repregsénted by the general fornmula (1) is 9-(4

acet yl pi perazi ne )-5-[3,5-bis(trifluoromethyl)benzyl]-7-(2

met hyl phenyl ) - 6- , 3. 4,5-tetrahydro-6H pyrimdo[4,5 b][1, 5] oxazoci ne.

(X) The compound a ng to (1) ABBWNe, wherein the conpound 10
represented by the enalrt@;ﬂnm |s 5-[(8) 5
bls(trlfluoronet enzyN -9-(1 1 ¢’kot hi onor phol i ne-4-yl)-7

(2- net hyl ﬁ 5- tetrahydro 6H pyrim do[ 4,5 b][1, 5] oxazoci ne.
(XI') The (cogp 1' 8 9 8 (1) above, wherein the conpound 15

r epr esented b t he general formula (1) is 9-(4

acet yl honopi pera2|ne 1-yl)-5-[3,5-bis(trifluoronethyl)benzyl]

7= (2- et byl BNyl )5 B dh P8 HF @MW -Srbdy2ddl dPidly Schat may

b] [ 1, 5T oXazoci ne.

include 1 through 3 substituents (any adjacent two of which may
be bound to one anther to form a ring); the ring C is a
nitrogen-containing ring; m is 1 or 2; and n is 2 or 3. As
evidence, the present inventors have demonstrated in animal

10 experiments 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

15 followings:

(I) A fused bicyclic pyrimidine derivative represented by the

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

(General formula (1))

11



(XI'l') The conpound according to (1) above, wherein the conmpound 20

represented by the general fornmula (1) is 5-[3,5

bi s(trifluoromethyl)benzyl]-7-(2-methyl phenyl)-9-(4

met hyl pi per azi ne- 1-yl)-6-o0xo0-2, 3, 4, 5-tetrahydr o- 6H

pyrim do[ 4, 5-b][1, 5] oxazocine. (XII1) A tachykinin receptor antagoni st

containing as an 25 active ingredient the fused bicyclic pyrimdine

derivative 17 .!S-rding to any one of (I) through (XIl) above, or a salt
(

thereof. (XIV) receptor antagoni st containing as an active
ingredient the f bi cyclic pyrimdine derivative according 5 to any one
of (1) through ( albve, or a sg t hereof. (XV) A prophylactic or

t herapeutic agent for dysuri (ale iXg defegctive bladder functions such
as increased uri e nti nence of urine, containing as an
active ingredie | fus¢d bicycli pyrim di ne derivative according 10 to
any of (I gugh £2 (ﬁ a salt thereof. (XVI) A prophylactic or
therapeutlcCa.ent Nor sor ers of di gestive tract such as ulcerative
colitis a ohn~s di sease, containing as an active ingredient the fused

bi cyclic pyrimdine derivative according to any of (I) through (XII) 15
above, or a sawheriedmedhe @ivids) A gndFhynetdacton RNIZRIT NGyt Glor
vom ting induced by exposure to X-ray, chenotherapy, pregnancy, m graine,
post oper atdyw hapad 1S, taecradsad tgasttroi dmpstadipdcent i twa yof arltll ch deaefifect s
of drugs, containing as an active ingredient the 20 fused bicyclic

pyrim di e ittdne Atk nd tfominya ofidd) dhHoughe (eddh above, or a
salt thereof. (XVII1) A therapeutic agent for treating conditions, such as

ast NMMas GOHAN ditherAORP o 4 SUALA e S UKL, RAL Sy Aitch d NiELITRY Gl @fﬂéﬂiéééﬁ

containing a e 1 ngredi ent th used 25 b|cycI|c pyri m di ne

her eof | ST oD BERCEARRSY R ERPTHBL PRRERRY R TRECBFEEEhed) 1EeRt Pon

wi |l now be described in detail. 5 Rlngﬁ an B In the general fornula
(1), the halRgem ahrl B AE R i Td&PefdeREKYXYepPESBRY a benzene ring, which

may include 1 to 3 substituents (any adjacent two of which substituents may
be 10 bound t dheneigmtGiers tad Jorke a/ Themyer Then EEHRIFRUEPREAHRLIRACKIBY t he
rings A and B may be positioned at any possible position wth the nunber of
t he substwWhishtsayceacdin rms vde yingn f tloen mbooegdn t @t @n, Ahytadpacent two
of these substituents nay be bound to each other to forma ring. Exanples

of theolhstbsddtsmtseDictd® FigSthe agEolp i dehsitier hag ogenaahbtBogél to C6
al kyl groups, which may be substituted with hal ogen atons,

atom, a sulfur atom, and an oxygen atom;
the ring C may further contain a substituent selected
from the group consisting of a C; to C¢ alkyl group, a hydroxyl
group, a Ci; to Cg alkoxyl group, a formyl group, a Ci; to Cs
15 alkylcarbonyl group, a C; to C¢ alkoxycarbonyl group, a
carbamoyl group, a mono- or di-substituted C; to Cs
alkylcarbamoyl group, a C; to Ce¢ alkylsulfonyl group, an amino
group, a mono- or di-substituted C; to C¢ alkylamino group, a C
to Cg alkylcarbonylamino group, a C; to Cg¢ alkoxycarbonylamino
20 group, a C; to Cs alkylsulfonylamino group, an 0X0o group, a 6-

membered aromatic heterocyclic group, and a substituent

12



and Cl to C6 al koxyl groups. Exanples of the hal ogen atons include fluorine
atom chlorine atom bromne atom and iodine atom 20 Exanples of the "Cl
to C6 al kyl groups that may be substituted wi th hal ogen atons" include

met hyl group, ethyl group, propyl group, isopropyl group, isobutyl group,
sec-butyl group, tert-butyl group, fluoronethyl group, chloronethyl group,
bronmonet hyl group, iodonethyl group, 1-fluoroethyl group, 1 25 chl oroethyl

group, Z2represeetted byr ae foilfllondrgreidydulgr:oup, 19 trifluoromethy
group, trichloronmethyl group, and 2,2,2 trifluoroethyl group. Exanples of

the "Cl to koxyl groups” include nethoxy group, ethoxy group, propoxy
group, isopnppeXxy group, isobutoxy 5 group, sec-butoxy group, and
tert-butoxy Qroyp. Exanples of the "rings in which tw adjacent

substituents are bound to each other to forma ring"” include the

followngs: 0 -.0 ~.wi% Ri A referred £ f ing A are
t hose repr esen't‘”ggrﬁ)/l\ﬁ[ r%lef 5ﬁ1%&MDrllg$§r r%ul é’g": f?@é@e?e%c%}%ﬂa&%er ein R3,
R4, and R5 are each independently a fluorine atom_a chlorine ato a
et hyl PGS OFY Sy IF iU SR LeT 515 | G9GH Ghet A S R re A TR
group. Particularly preferred exanples of the ring A are those represented
by thebf @toswi Ag Formileferaagomsselecedy frqm fghy B PHR{ERTES edadpPes of
the ring B are those represented by

a nitrogen atom, a sulfur atom, and an oxygen atom and may

further contain 1 or 2 oxo-substituted carbon atoms;
m is 1 or 2; and
n is 2 or 3.
10 (ITI) The fused bicyclic pyrimidine derivative according to (I)
above represented by the following general formula (la), or a

salt thereof:

(General formula (la))

(=
0

I

~ (CH,)n

@ o O CF,
15

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

(1a)

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 atom, a C; to Cg¢ alkyl

20 group, which may be substituted with a halogen atom, and a C;

13



the followng fornulae: ~ ~ or RS Rz Rs 5 wherein R6, R, and R8 are each

i ndependently a fluorine atom a chlorine atom a nethyl group, an ethyl
group, a trifluoromethyl group, or a nmethoxy group. Particularly preferred
exanples of the ring B are those 10 represented by the follow ng fornul ae:
CF3 CF3 Rng CThe ring Cis a 5- to 7-nenbered nitrogen-containing ring
that nay be substituted and may contain, aside fromthe 15 nitrogen atom 1
to 3 het epoat oakkseyecyedubf om t he group 21 consi sting of a nitrogen
atom a sulfur atom and an oxygen atom Exanples of "5- to 7-nenbered

ni trogen-cont ghBi Rengl BYS st Rats MYy COMRiIbr &6 i AdR -2 JH dd 006y atioly, 1
to 3 heteroatons selected fromthe group consisting of a nitrogen 5 atom a

sul fur alafrand ARoXYaan akadle Iehiidn o HIRIRYE0 AQmY G heferocyclic

rings that may contain, asi oma nitrogen atom 1 to het er oat ons

selected. fromthe aroup consistin f a nitrogen.atam a sulfur_ ato and
an oxygeﬁegtegr%afs?ﬁ%h sgg eﬁ&re;%lol% ,OHFr'ﬁ%&azq(ﬁoél,p F‘észlcﬁtel,ng[ rolefolnel,tré)rﬁfrHlo
tetrazole rings) and 5- to 7-nmenbered nonaromati c heterocyclic rings that
may cont &AM a& FHLENSNAEOM t PEGe FPaOdW ISR BFORinet er oat ons sel ected from
the group consisting of a nitrogen atom a sulfur atom and an oxygen atom
(such as tetrakper sppoi 8 nay dumpdesprondiads, a eubsthiduemir salesteth

t et rahydropyrim di ne, tetrahydropyridazine, dihydropyrrole,

di hydr oi firdaz ahe, gaichydcoppriazdne, odi laydiyoxazal ealkyhygronspoxazol e,

pi peri di ne, piperazine, hexahydropyrim di ne, hexahydropyridazi ne,

nor phol i Rearbliyamemehel,i Be.c; hegop; mk&tgm,g pi pef SEhPE, g Py 0l 4 dene,
i m dazolidine, pyrazolidine, 20 tetrahydrooxazole, tetra ydr0|sooxaz&le
rings.). ¢o c¢ alkylcarbonyl group, a C; to Cs alkoxycarbonyl group, a
10 carbamoyl group, a mono- or di-substituted C; to Cs
alkylcarbamoyl group, a C; to C¢ alkylsulfonyl group, an amino
group, a mono- or di-substituted C; to Cs alkylamino group, a C;
to C¢ alkylcarbonylamino group, a C; to Cg alkoxycarbonylamino
group, a C; to C¢ alkylsulfonylamino group, an oxo group, a 6-

15 membered aromatic heterocyclic group, and 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
20 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; and
n is 2 or 3.

(III) The fused bicyclic pyrimidine derivative according to

14



Exanpl es of "optional substituents on the ring C' include a C1 to C6 al kyl
group, a hydroxyl group, a ClL to C6 al koxy group, a fornyl group, a Cl to
C6 al kyl carbonyl group, a ClL to C6 al koxycarbonyl group, a carbanoyl group,
a nono- or di 25 substituted C1 to C6 al kyl carbanoyl group, a Cl to C6 22
al kyl sul fonyl group, an am no group, a nono- or di-substituted C1 to C6
al kyl am no group, a Cl1 to C6 al kyl carbonyl am no group, a Cl1L to C6
al koxycarbanybkdoiveo oroupsad tCthieer e ,amhydrailnf day It mergrralp,f amudbe
group, a 6-nmenbered aromatic 5 heterocyclic group, and a group represented
by the fqhbowi Recf @rmdl @ isNrRpreRerRidd thie tHen& d2 licwitd3-f drdnuli-aember ed
nonaronmati c heterocyclic ring that may contain, aside fromthe nitrogen 10
atom 1 to 3 eroatonms selected fromthe group consisting of a nitrogen
atom a sulf @and an oxygen atom and may further contain 1 or 2
0XO0-substi t Bon atons). Exanples of the "Cl to C6 al kyl group”
i ncl ude net hy roup, ethyl group, propyl group, isopropyl group, isobutyl
15 group, sec-butyl group, and tert-butyl group. Exanples of the "Cl to C6
al koxy group" WRETEd8 Ret hox§ BYEHPXYét HERYPgr8up: ¥ dpoRtkaeugroup, a
I SOpropoxy group, isobutoxy group, sec-butoxy group, and tert-butoxy group.
Exanpl s fofrmyfle groum, o aCEiakRyFeaa binytagpoup! grneumdea 20 dcetGdl group,
propi onyl group, and butyryl group. Exanples of the "Cl to C6
al koxy camheowy cartaemy i o retdarbaraniomgtowyy,oup metdroxycatbonyl gr oup,
i sopropoxycar bonyl group, and t-butoxycarbonyl group. Exanples of the
" MNo- Ol ulstS4REdd @ﬁeéoﬁéft@ll@laé’:rbaﬁéwlgﬁds@@mah ghobe" gteaplde

y

met hyl car banmoyl group, et car banoyl group, propyl carbanoyl group,
'SOprOpyhﬁﬁﬁpﬁQRybi—substituted C; to C¢ alkylamino group, a C; to Cs

alkylcarbonylamino group, a C; to Cs alkoxycarbonylamino group,
10 a C; to Cg alkylsulfonylamino group, an oxo group, a 6-membered
aromatic heterocyclic group, or a substituent represented by

the following formula:

wherein the ring D is a 3- to 7-membered nonaromatic
15 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.
(IV) The fused bicyclic pyrimidine derivative according to
20 (II) above, or a salt thereof, wherein in the general formula

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

—N X

/
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group, t-butylcarbanoyl group, hexyl carbanoyl group, dinethyl carbanoyl
group, diethyl carbanoyl group, 5 dipropyl carbanmoyl group,

di i sopropyl carbanoyl group, dibutyl carbanoyl group, and di hexyl car banoyl
group. Exanples of the "ClL to C6 al kyl sul fonyl group” include

met hyl sul f onyl group, et hyl sul fonyl group, and propyl sul fonyl gr oup. 10
Exanpl es of the "nono- or di-substituted ClL to C6 al kyl am no group" i nclude
met hyl ami no gr gupreghhyl agi ro-gbeups (PNQpPy! aniing gso00p, 1i sopr dpyl ani no
group, t-butylam no group, hexylam no group, dinethylam no group,

di et hyl anyno g&ﬁ%pfugbargﬁf ;B0 rQ%Bdﬂ%éfﬁﬁfﬂM@ﬂﬁy@'Hédﬁﬂaﬂh to
di butyl ami no group, 15 and hexy am no group. Exanples of the "Cl to C6

2nd. bt yToAmaRs B o5y ey aaeh R R End SRR AU o1

group™ 20 _incl ude nethox carbon | ami no _grou oxYy, argf am group,
t- butoxydéﬁﬁon qé%ﬁ%%ﬁﬁﬁéj% ﬁh) qdp ]é%gnples of

the "Cl to C6 aIkyIsquonyIanlno group i ncl ude rnet hyl sul fonyl am no group,
and ethylformud@yl ami no group. Exanpl es of the "6-nmenbered aronmatic
het erocyclic group” 25 include pyridyl group, pyrazyl group, pyrimdyl

group, and 2 yridazinyl group. Exanples of the "functional group
repr esent et ﬁ‘f&ﬁlomnng formula: -ND5 (whereinthe ring Dis a 3- to
7-menber ed nonar @i ¢ heterocyclic ring that may contain, aside fromthe

nitrogen atom 1 td 3 heteroatons sel ected fromthe group consisting of a

nitrogen atom opliiRealgn, A9A-aBeAXKERR, Ab0T;a0d ERTRYT hefogontal n 1
or 2 oxo-substituted carbon atons)" include 10 azetidino group, pyrrolidino

910U, PIASLLA W ASUR CPRENEL! B918HPnohPL OBR6RHS! hne, GESUes  Pi perazi no
alkoxycarbonyl group, a carbamoyl group, a mono- or di-
10 substituted C; to C¢ alkylcarbamoyl group or a C; to Cs
alkylsulfonyl group; and r is 1 or 2.
(VI) The fused bicyclic pyrimidine derivative according to

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

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

15 2
wherein R?‘’ is an acetyl group or a methylsulfonyl group;

and r is 1 or 2.

(VII) The fused bicyclic pyrimidine derivative according to

(II) above, or a salt thereof, wherein in the general formula
20 (la) above, the ring C is represented by the following formula:

\
—"\__/N—/<Me
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met hyl pi perazi no group, honopi perazi no group, 2-oxopyrrolidino group,
3- oxonor phol i no group, and 2-oxonorpholino group. Preferred exanples of the
ring Cinclude those 15 represented by the follow ng fornul ae: 25 b0
i 0 0 0 b /NN NNNNNNNN N N-,N" " " " . COZEt N~ ~
"N\ 'O N NHNH CO2Et Me M~e~ 0' Me 0~~0 O M NNNNI NNNN. . . N
, " UU WU U WO ~S~ NNGCONH MeINHN Me ~\ Me CONH2 2 ~0 ~0 N ~e 0
0 we Me NWININ N N NTNeNfNsed bicydlid Yyrimidine derivaNiveNacddrdiMoN N ~
NOHOMO-~S\00~~S\~MMMMOO these, particularly preferred

are t hoseor qurzqsera%dzeby drhe fallowma dar mragie it NN dhdN ddhd#d1U UU N . 0

~S~ 0 . 0 M O M US5OO these, nore preferred are those
represen%%qn}% )oI Ib%\@@ggqréngl ae: NNUUUUNN-~ MO M, 26 m m
Is 1 or pre era

(IX) The compound according to (I) above, wherein the compound
5 represented by the general formula (1) is 9-(4-

acetylpiperazine-1-yl)-5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-

methylphenyl)-6-o0xo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

bl [1,5]oxazocine.

(X) The compound according to (I) above, wherein the compound
10 represented by the general formula (1) is 5-[3,5-

bis(trifluoromethyl)benzyl]-9-(1,1-dioxothiomorpholine-4-yl)-7-

(2-methylphenyl)-6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido(4,5-

bl1[1,5]oxazocine.

(XI) The compound according to (I) above, wherein the compound
15 represented by the general formula (1) is 9-(4-

acetylhomopiperazine-1-yl)-5-[3,5-bis(trifluoromethyl)benzyl]-

7- (2-methylphenyl) -6-0ox0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

b][1,5]oxazocine.

(XII) The compound according to (I) above, wherein the compound
20 represented by the general formula (1) is 5-[3,5-

bis(trifluoromethyl)benzyl]l-7-(2-methylphenyl)-9-(4-

methylpiperazine-1-yl)-6-oxo-2,3,4,5-tetrahydro-6H-

pyrimido[4,5-b]l[1,5]oxazocine.

(XIII) A tachykinin receptor antagonist containing as an

25 active ingredient the fused bicyclic pyrimidine derivative
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n5nis 2 or 3, and preferably 3. Preferred exanpl es of the conpounds of
the present invention include 5-[3,5-bis(trifluoronethyl)benzyl]-9

(rmor phol i ne-4-yl)-6-o0xo-7-phenyl -2, 3, 4, 5-tetrahydr o- 6H

pyri m do[ 4, 5-b][1, 5] oxazocine; 5-[3,5 10

bi s(trifluoronethyl)benzyl]-7-(2-fluorophenyl)-9-(norpholine
4-yl)-6-0x0-2, 3,4,5-tetrahydro-6H pyrimdo[4,5 b][1, 5] oxazoci ne;

5- [ 3, 5- biagcbridfi hgotematlyy lonee ity | (1) 7thFough (XII) above, or a salt

met hyl phenyl ) - 9- (nor phol i ne- 4-yl ) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H

pyri m dof-4e3=Rlf[ 1, 5] oxazoci ne; 5-[3,5 15

bis(trifluoronethyl)benzyl] 7-(2-chl orophenyl ) -9

h
l(o]m[)rlpSfo azoﬁl ne; Ngloé%gég ?‘ﬂtr tﬁ!@?ﬁ#&[ %ﬁ agﬁl;lﬁﬂl %%[Aarﬁ active
fi/lrjlo:lfggﬁnygeﬂlﬁ&l k}/ls:) cg[ Ox%yzfln‘lldlnet ecic—:rrair{yaq:rﬁreﬁkéccordlng

bi s(trifluoronethyl)benzyl]-7-(2,4-difl uorophen
( m)§ ph?l |t@eﬁ41yqun¥e6)°(fxo¢f2/ %hfcglqrét(r}%ﬁﬁ/dra&xg@'p{ﬁ% A R schereof.

b] [ 1, 5] oxazoci ne; 5-[3, 5- bls(trlfluoronethyl)benzyé%-?- 4
met hoxy pH&WI ) 20 pnemiptialdtie o1y |bherapeit G agat qnaréwzam@a
pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne; 5-[3,5 25

bi s(tri f liselemsiry |ddfrmyiste ldedi feidoiorphesyd]) -8 2ihcreased urinary
(mor phol i ne-4-yl)-6-o0xo0-2, 3,4, 5-tetrahydro-6H pyrimdo[4,5

b] [ 1, 5] oxazRfidify 2ld 151ckBr§t{itﬂérfdélQ5ﬁ)r@i}Yé) @cﬁﬂtyah]nl?nd das an active
(dlnethylanlno)phenyl] 9- (nor phol i ne-4-yl)-6-0x0-2,3,4,5

b (1111 IOy ) S ey %xypﬂﬁ%yﬁ% ‘?%%lr‘g%%l‘.’%ea“"rdmg
491035 QX0-2,3. & S elaatieluor Syl 4,5 P11 o exazasi e

5-13,

phenyl pyrrolldlne -yl ) pi peridine-1- -2,3,4,5 ..
t et rahydr&‘é‘f—)— By MLARB{ A -1 [g Sﬁr&ﬁc‘%ﬁz%ecl?tn‘eé/ %T%t 5Eq% disorders of
bls(trlfluoronethyl)benzyl] 7-(2- et hyl phenyl ) - 6- oxo0-9-[ 4
(pyrrol i diirgegting pipaet dweh lay|tloeraaivet ek bbigrandfrohn's disease,
pyri m do[ 4, 5-b][1, 5] oxazocine; 5-[3,5

containing as an active ingredient the fused bicyclic

pyrimidine derivative according to any of (I) through (XIT)
15 above, or a salt thereof.
(XVII) A prophylactic or therapeutic agent for vomiting
induced by exposure to X-ray, chemotherapy, pregnancy, migraine,
postoperative pains, decreased gastrointestinal motility, and
side effects of drugs, containing as an active ingredient the
20 fused bicyclic pyrimidine derivative according to any of (I)
through (XII) above, or a salt thereof.
(XVIII) A therapeutic agent for treating conditions, such
as asthma, coughing, ache, migraine, tooth pain, and rheumatoid
arthritis, containing as an active ingredient the fused

25 bicyclic pyrimidine derivative according to any of (I) through
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bi s(trifluoromethyl)benzyl]-7-(4-fluorophenyl)-6-0x0-9-[4
(pyrrolidine-1-yl)piperidine-1-yl]-2,3,4,5-tetrahydro-6H 15
pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne; 5-[3,5

bi s(trifluoronethyl)benzyl]-7-(2-methyl phenyl)-6-o0x0-9-[4
(pyrimdine-2-yl)piperazi ne-1-yl]-2,3,4,5-tetrahydro-6H
pyrim do[ 4, 5-b][1, 5] oxazocine; 5-[3,5

bi s(trifl{uwaromabloxe),benz JsalH Zhretdod phenyl ) - 6- oxo-9-[4 20
(pyridine-2-yl)piperazine-1-yl]-2,3,4,5-tetrahydro-6H

pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne; 9-(4-acety|piperazine-l-yl)-5
[3,5-bis(trif|uoronethyl)benzyl] 7- (2- et hyl phenyl ) - 6- oxo

2,3,4,5- ne; 5-[3,5
bis(trif uoromsthyl)benzyi i ]%ﬁ{j)forrrﬁlpl peraz#fnﬂe 1- yI) 7 (2 25

met hyl phenyl ) - §; 0x0- 2, S-tetrahydra-6H pyri m

b] [ 1, 5] oxazoci ge ?rF?egl ?ﬁelrlitf]'l‘%brw ﬁ% % dr@bed in detail.
(i mdazole-1-yl)-7-(2- nethylphenyl) 6- oxo- 2, 3, 4, 5-tetrahydro

6H pyr? ni do[ 4, 5- b] [ 1, 5] oxazoci ne; 5-[3,5

bi s(trifluoronethyl)benzyl]-7-(2-methyl phenyl)-6-0x0-9-(1,2,4 5
tetrazol &ngd W 218 B 5-t et rahydro-6Hpyrimdo[4,5 b][1, 5]ovaOC|ne
5-13,5-bis(trifluoromethyl)benzyl]-9-(1,1

di oxot hi onor phaini néred geinerdl( Zaretdlyd pligny lheb-raxmrs? ,23,6hd B each
tetrahydro- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne; 5-[3,5

blS(tr|f| l') ﬂS%T{3éQ$é}@@((f@rﬂ |)Vﬂ—hpﬁ,{| o
yl]-7- (Zlmat Eyl phenyllt?‘é3 6- oxeo t3 4 5- tetrahyg% 6H yerde e 1 to

pyrim dof

bis(trif I330r orret enz(%ﬂ 9 CP% (et otxvglocaor rf)lspue]?sl tn%e-nts may be
yly]“ r7n é(z)[b%eu%@é og{l )5 600| ne2tq5 f[qfqut etsrr ahgy)dr OT% substituents on each
bis(trifluoronet hyI benz 9- ( 3- car bamoyl pi peri di ne- 1-

( 2- met hyl9%h églﬂ %%x g"é; £ @qyetk?ealﬁﬂﬁld:]@lfe&rartma&&[ 4;/0325’0'11?]163 RSEARR ne;

5-13, 5-bi s(trlfl uor onet hyl ) benzyl ]-9-(4
car banoy [sitgertihgi mewbey Jof7-ghe et igheyly -& eecle, Bing varying from
t etrahydro- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne; 5-[3,5 20
bi s(triflabaumdt yd )henany] adipdehdi mebhypifarheskppubsltidueets may be
yl']-7-(2-nmet hyl phenyl) - 6-oxo- 2, 3, 4, 5-t etrahydro- 6H

bound to each other to form a ring. Examples of the

15 substituents on the rings A and B include halogen atoms, C; to
C¢ alkyl groups, which may be substituted with halogen atoms,
and C; to Cg¢ alkoxyl groups.

Examples of the halogen atoms include fluorine atom,
chlorine atom, bromine atom, and iodine atom.

20 Examples of the "C; to Cs alkyl groups that may be
substituted with halogen atoms" include methyl group, ethyl
group, propyl group, isopropyl group, isobutyl group, sec-butyl
group, tert-butyl group, fluoromethyl group, chloromethyl group,
bromomethyl group, iodomethyl group, 1l-fluoroethyl group, 1-

25 chloroethyl group, 2-chloroethyl group, difluoromethyl group,
19



pyri m do[ 4, 5-b][1, 5] oxazocine; 5-[3,5

bi s(trifluoronethyl)benzyl]-9-(4-mnmethyl honopi perazine-1-yl)-7

(2- met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H pyri m do[ 4,5 25

b] [ 1, 5] oxazoci ne; 5-[3,5-bis(trifluoronethyl)benzyl]-9-[3 29

(acetyl am no) pyrrolidine-1-yl]-7-(2-nmethyl phenyl)-6-o0xo0
2,3,4,5-tetrahydro-6H pyri mdo[ 4, 5-b][1, 5] oxazoci ne; 9-(4

acet yl pi peidziuoeoieyrh)y15 girdul- bits(itahlidnearedrigtlhgrchenz dnad 2-,(24, 2-

fl uorophenyl)-6-o0xo0-2, 3,4, 5-tetrahydro-6H pyrimdo[4,5 5 b][1, 5] oxazoci ne;
9- (4- acetylipilperaaiths1loHoua- [ 3, 5

bi s(trifluoronethyl)benzyl]-7-(2-methoxyphenyl)-6-o0x0-2,3,4,5
tetrahydro‘GH'E&%bﬁﬁ%%[éﬁ?%?%[lcéle5?? A Néox § %Pps"liQ%}ude methoxy

acet yl pi perazi ne-1-y bis(tr uor one enzy

gi(? 4_7 aggl%%&fpéé%g%b%g %ﬁr&%@fg&)ﬁ:g%?xpy rglrrgu%q[ 4'J.’sSOp]i:%pt%])lyl’gSJoC{f(pa,z C)icslo el:ltoxy
bi s(trifluoromethyl)benzyl]-7-(4-fluoro-2-nethyl phenyl)-6-o0x0

2,3, 4,5- GECURNY FEEOMES Fr@oRa, 05 (LRSS $EOUR (4

acetyl pi perazine-1-yl)-4-[3,5-bis(trifluoronethyl)benzyl]-6-(2

met hyl phenyl ) - Bxapeles3 of Sheet"rdmgsr ¢y Whicdio B/ afh Fqant FubedAdpiants
5-13,5-bis(trifluoronethyl)benzyl]-7-(2

met hyl phamg Jootmneix t-od-dadh( 2tdreapytrar dldmh ree-rii-ng ") pirpeanidl nehel followings:
yl]-2,3,4,5-tetrahydro-6H pyri m do[ 4, 5-b][1, 5] oxazoci ne; 5
[3,5-bis(trifluoronethyl)benzyl]-7-(2-nethyl phenyl)-9-[4

(nnrpholiﬁ -4-yl ) pip rinne-l-yg - 6-0x0-2, 3,4, 5-tetrahydro-6H 20
pyri m doJ 4, TB [ 1, 5]'oxhzogi ne; 5-

bis(trifl thyl)? 1-9-[4- t hyl am no) pi peri di ne-1
yl ]-7-(2-met hyl phenyt) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H

pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne; 5-[3,5

bi s(triflyoronethyl)benzyl]-7-(2-methyl phenyl)-6-0x0-9-[4 25
(pi peri dif4&91A| ) pi peri di ne-1-yl ] -2, 3, 4, 5-t et r ahydr o- 6H 30
pyrim do[ 4, 5-b][1, 5] oxazoci ne; 9-[4-(acetyl am no)pi peridine-1

yl 1-5193, 5-bi sEretErEecoeeerpLase oA ghey ingrd A HANRAS pepresented by

the following formulae:

5 b

wherein R?®, R*, and R® are each independently a fluorine atom, a

chlorine atom, a methyl group, an ethyl group, a
15 trifluoromethyl group, or a methoxy group.
Particularly preferred examples of the ring A are those

represented by the following formulae:
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0x0-2, 3, 4, 5-tetrahydro-6H pyri mdo[ 4, 5-b] [ 1, 5] oxazoci ne; 5
[3,5-bis(trifluoronethyl)benzyl]-9-[4 5

(et hyl sul f onyl am no) pi peri di ne-1-yl]-7-(2-nmet hyl phenyl)-6-o0xo
2,3,4,5-tetrahydro-6H pyrimdo[ 4, 5-b][1, 5] oxazocine; 5-[3,5

bi s(trifluoronethyl)benzyl]-9-[4-(nethylsul fonyl)pi perazine-1
yl']-7-(2-nmet hyl phenyl) - 6- oxo- 2, 3, 4, 5-t etrahydro- 6H

pyrim do[ 4, 5-b][1, 5] oxazocine; 5-[3,5 10 bis(trifluoronethyl)benzyl]-9-[4
(nethylsulfonyl)honnpiperazine 1- yI]-7-(2-nethyIphenyl)-6-oxo
2,3,4, 5-b] [|1, 5] oxazoci ne; 9-(4
acety -5-13, 5 bi s ri Lhgior onet hyl ) benzyl ]
7-(2- t et ydr o- 6H pyrim do[ 4,5 15
b] [ at yl &M no) et hyl pyrrolidine-1-yl]
5-[ 7 - et hyl phenyl ) - 6- oxo
2,3, 4 5-tetrahydro- 6Fpr i mdo[4,5-b][1, 5] oxazocine; 5-[3,5
bls(trlfluoronethyl)benz§|] 9- (1, 1- di oxot hi onor phol i ne- 4- 7

yl)-
(2- met hoxyphenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydr o- 6H pyrim do[ 4,5 20
b] [ 1, 5] oxazoci ne; and 5-[3,5-bis(trif|uoronethyl)benzyl] 7-(2
nmet hyl ph&iylg 8- ( 4- net hyl pi perazi ne- 1-yl)-6-o0x0-2, 3,4,5

t et rahydro- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne. Salts 25 Exanpl es of

phar maceut i cal Iprefenepidcakbamdldss off tthee ¥hg B arpourids eofregregeresahtby
invention include those forned with inorganic acids, such as hydrochloric
acid, hydnRbreyiiowagid remfigd € acid, and nitric acid, and those forned
with organic acids, such as acetic aC|d mal efic acid, fumaric acid,
succinic 5 acid, lactic acid, malic aC|d tartaric aC|d, citric acid,

met hanesul fonic acid, p-t | uenesul f oni ¢ acid, salicylic acid, stearic acid,
and palmticlacid. The cofrpounds of the present invention or salts thereof

inthe f f hydrat esol vates. The 10 present
R” R

i nvention passes a drat@g or tes formed by the fused bicyclic
wherein R®, R7, and R® are each independently a fluorine atom, a

pyri m di nelderivat’i ves e general la (1), including the preferred
conpounds speécifically gt 8

5

chlorine atom, a methyl group, an ethyl group, a
trifluoromethyl group, or a methoxy group.
Particularly preferred examples of the ring B are those

10 represented by the following formulae:

CF,

CF

Ring C
The ring C is a 5- to 7-membered nitrogen-containing ring
that may be substituted and may contain, aside from the

15 nitrogen atom, 1 to 3 heterocatoms selected from the group
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menti oned above, or salts thereof. Exanples of the solvents that can form
sol vates i nclude nethanol, ethanol, isopropanol, 15 acetone, ethyl acetate,
nmet hyl ene chl oride, and diisopropylether. Aside fromracenm c m xtures, the
conmpounds of the present invention or salts thereof nmay be provided in the
formof optically active forns, stereoisoners, or atrop isoners. 20 Various
synthetic techni ques may be used to produce the conpounds of the present

i nvent i oron@ie ot Y wusedoyerdutiongn Ppreaddss aftdrhe areizoundsygdn t he

present invention or salts thereof is described bel ow 32 | R~~N~Cl Ste 1
P (a) C sQoh.~ ﬁkaﬁbh@g 6@)“$St€8 %) mENbaBzdChi@ rogEnNeBn thé hiRgNrEnlgsSt ep
2 (b) C 0 ~B/ N ~. OH Step 3 (d) (A~ (A _CNH (f) Y ~0 N~B/ (h) _

w Step 4 RN~ tcfbglttr%ogld((: RO NoiPa I}gltfc?g(;rg\lg\[ Gl(l I this step, a

carbonyl “group T's dinto a conmpoun erein R9 is a |l eaving

Pl ogon SESAF O CIS 6 SHIE | T G0 O Sy L S b B CAE op

al kyl sul fonyl group, or an arylsulfonyl grou or RO is thering C he
ring @i &, dés SHfed aeTe) 2nd agefanaas a”‘%‘ﬁbdﬂfﬁl%c}ﬁ IHRERETERI i s as
descri bed above; Rl is a hydroxyl group, a hal ogen

aromatic heterocyclic 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 pyrrole, imidazole, pyrazole, triazole, and

10 tetrazole rings) and 5- to 7-membered nonaromatic 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
tetrahydropyridine, dihydropyridine, tetrahydropyrazine,

15 tetrahydropyrimidine, tetrahydropyridazine, dihydropyrrole,
dihydroimidazole, dihydropyrazole, dihydrooxazole,
dihydroisooxazole, piperidine, piperazine, hexahydropyrimidine,
hexahydropyridazine, morpholine, thiomorpholine, homopiperidine,
homopiperazine, pyrrolidine, imidazolidine, pyrazolidine,

20 tetrahydrooxazole, tetrahydroisooxazole rings.).

Examples of "optional substituents on the ring C" include
a C; to Cg¢ alkyl group, a hydroxyl group, a C; to Cg¢ alkoxy
group, a formyl group, a C; to C¢ alkylcarbonyl group, a C; to
C¢ alkoxycarbonyl group, a carbamoyl group, a mono- or di-

25 substituted C; to Cg alkylcarbamoyl group, a C; to Cg
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10 atom 1-im dazolyl group, 4-nitrophenoxy group, imdoyloxy succinate
group, a Cl to C6 al koxyl group, or a benzyloxy group). In this process,

t he conpound (b) is generated by first treating the conpound (a) with a
base and then reacting the product with a conpound that serve as a source
of carbonyl 15 group. The base for use in this process may be a bul ky base,
such as lithiumdiisopropylam de. The process is generally carried out at a

t enper at W& yolsul¥RyT oo, Camanrthipicefgraly )y B3onmat ar tdEmEartsurteatadd - 100
Cto -50 C. The conpound that serves as the source of carbonyl group for

use in thi StpregessofPmiito dhdhp dea o, aSaLaxxlileadeodylafhing daerl,de of
a carboxylic acid, an active ester of a carboxylic acid, an acid hydride,

an 5 orthoest r n..di.oxi n IS | group, the
conpoundg(§§ ?é ??réﬁﬂéggﬁé%éﬁégfép% % %ﬁ%ggid%séyﬁ%gﬁxbase and carbon

di oxi de i s used t he source of carbonyl group. T rqcess.i s term nated
using a &i&ﬁiﬁ@&lﬁq@mﬂq grﬁ?d’rpdclﬂrbrci%o é% 8 "(I%“g%e]ﬁdl%?%l%lcstep,
t he conpound (b) (wherein RO and Rl are as descri bed above) and the
conpoupd NeRTOMYEdit IR B § IRAUR|SRNTIRIN O Hhe 1Rt o
undergo condensation to 15 generate a conpound (d) (wherein RO and the ring
B are as foewarlidzed above). When RL is a hydroxyl group, a suitable
condensati on agent for use in the condensation reaction in this step nay be
di cycl ohexyl odiimde (DCC), 3-ethyl-1-(3

di met hyl amnppgopyl ) car bodi m de hydrochl oride (EDCl), or 20

di met hyl i m dszol/ ni um chl ori de (DMC). These condensation agents nay be
added in the formof a solid product or a solution in a proper solvent. A

e T A hg AT 0 e opiaiher st hatem el o borat e,
am nes, such as trigthylamane, dilsopropyl ethyl am g, 2% he nitrogen
10 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).

Examples of the "C; to Cs alkyl group" include methyl

group, ethyl group, propyl group, isopropyl group, isobutyl
15 group, sec-butyl group, and tert-butyl group.

Examples of the "C; to Cs alkoxy group" include methoxy
group, ethoxy group, Propoxy group, isopropoxy group, isobutoxy
group, sec-butoxy group, and tert-butoxy group.

Examples of the "C; to Ce¢ alkylcarbonyl group" include

20 acetyl group, propionyl group, and butyryl group.

Examples of the "C; to Cg alkoxycarbonyl group" include
methoxycarbonyl group, ethoxycarbonyl group, isopropoxycarbonyl
group, and t-butoxycarbonyl group.

Examples of the "mono- or di-substituted C; to Csg
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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. The sol vent
for use in the condensation reaction may be any inert solvent that does not
take part in the reaction, 5 including N, Ndinethylformanm de,

N, N- di met hyl acet am de, di nethyl sul foxi de, acetonitrile, tetrahydrofuran

di oxane, ethyl ether, dinethoxyethane, ethylacetate, and dichl oronet hane.
The condgnggticapbagdelli ooty heclaidd ek tel cirbazdyd tgrdp,C. Wien the
conmpound (b) for use in the 10 condensation reaction in this step is any of

a hal i de @3 catRROYh! Gratidd, ROVTIEAERIAR A aliROPHd, 138G hany1an
active estef of a carboxylic acid, 'in which'RlL 1s a halogen atom a
1-imdaz E%I

gr Qu - nge I QLR gr i . do ]Qﬁﬁ:succinate
group, the Pgécgi%%tggéa%gggé rlgg%%ﬁg g§ ‘Eﬁ?ﬁ&?ﬁé‘?#e g€actants to
react in the presence or absence of, an arganic base, such as triethylam ne,
di i soproﬁ}ﬂ&tﬁlﬁ gﬁ"ir‘lif’@f“oé(}r i%%@'oﬁlﬁt&yﬂé%ﬁhaﬁmyﬁoﬁﬁqu@'ne, or an inorganic
base, such as sodi um hydrogen carbonate or potassium carbonate, in a
sol ven? , ddpaiepyd cRrRagioyet [youE mei iFerNeRYlfaranayae iiRie, 20
di met hyl sul f oxi de, acetonitrile, tetrahydrofuran, dioxane, ethyl ether,

di met hox v banyd c aetdaylcyde toatoap ,t @nge e herxydi aeibemmenslt lermipat -20 Cto 80 C
for 30 mn. to 48 hours. When RL is a Cl to C6 ester residue such as an

al koxyl group aR@mplRenzi ®Xe gIQUPOI U taEkebadefseyl ofroeact inaladet his 25
step, the reaction can be carried out by allow ng the 35 reactants to

react inpiie ArRIeNER 107grARFENCR 1 Ul fBi Y | B NHRPpropylsul fonyl
tetral Sopropoxytl taniumor in the presence or absence of an acidic or a

basi c Cab@dﬁﬁ’ such as p toluenesul fonic acid, sodi um net hoxi de, potassium
t - but oxi de, ‘or sodium hydride, in a solvent, such as

Acot obbLri | o, FREPENAS ol e Coh G St S50 C el 91 ene,
py“dlne’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 group,
15 and dihexylamino group.

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

Examples of the "C; to Cs alkoxycarbonylamino group"

20 include methoxycarbonylamino group, ethoxycarbonylamino group,
t-butoxycarbonylamino group, and hexyloxycarbonylamino group.

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

Examples of the "6-membered aromatic heterocyclic group”

25 include pyridyl group, pyrazyl group, pyrimidyl group, and
24



qui noline, or dichloronethane, at 15 Cto 150 C for 30 min. to 48 hours. 10
(Step 3) Inthis step, the conmpound (d) (wherein RO and the ring B are as
descri bed above) is cyclized to generate a conpound (e)(wherein RO and the
ring B are as descri bed above). The 15 step may be carried out by allow ng
the cyclization to take place in the presence or absence of an organic
base, such as sodiumtert-butoxide or potassiumtert-butoxide, or an

i nor gani pykdseziswyadh gamupadi um hydri de, potassi um carbonate, sodium
carbonate, cesium carbonate or sodium acetate, in a 20 solvent, such as

N, N-di net hyl f ogRmdes N\rdiaretdidaceian deoul mRigpdsuldaxivle the

acetonitrile, tetrahydrofuran, dioxane, toluenée, xylene, nesitylene,

pyri di ne, inaline, ichloronethane, at 0 Cto 150 C for 30 mn. to 48
hour s. 2goégoaafgpgﬁﬁﬁkqafthis step, the conpound (e) (wherein R9 and the
ring B are as_descri bed above) and a conmpound (f) (wherein the ring Ais as
descri bed ablve,\Y is a hal ogen atom OSOZR11l (wherein R11 5is a Cl to C6
al kyl groUp,N whi ¢h may be substituted with hal ogen atoms), H(R12)2 (wherein
the two R12 s tituents are each independently a hydroxyl group, a Cl to
C6 al kyl group or a C1 to C6 al koxyl group, or Rl2 substituents nmay be
bound %o (ederedrhethe iy M d g iang)- 49,7 Bihengd Zm@yrematid | owed to 10
undergo either a cross-coupling reaction in the presence of a transitional
met al catteltgrtocy®ldit asiry pald mdiaym con td inkel aciody| feom othe 3 t g
reaction to generate a conpound (g) (wherein RO and the rings A and B are
as descrifiggh,aboug) 3 Rl oms e SH Qe SErd® 10ad Ideshi® Uboryi gising &
inert 15 solvent that does not take part in the process. Exanples of the
sol vent 16l HIde! Y14 PR £iom N dhll AP G681 B and. may

di met hyl sul'foxi de, acetonitri

further contain 1 or 2 oxo-substituted carbon atoms)" include
10 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

15 represented by the following formulae:
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t etrahydrof uran, di oxane, dichloronethane, toluene, ethanol or water. These
solvents may be used individually or may be m xed 20 with one another in
any proportion. Exanples of the palladi um conpl exes for use in the process
i ncl ude pal l adium chl ori de, palladium acetate, acetyl acetonato pall adi um
and tetrakis(triphenyl phosphi ne) pal | adi um Exanpl es of the nickel conplexes
for use in the process include 25 bi s(acetyl acet onat o) ni ckel

bis(1,5-cyglooct di en )nlckel and, 37 t et r aki (trlphenylph sphi ne) ni ckel .
Each of these pal |adI£ﬁ10r q{ckel %onplex is ed in an a unt o 0. 001
to 1 eqU| _Eznp/ unt 0 IV Ie W th
respect t undj(e). tlhep it]is d t e a 5 | fo t he
pal | adi umor nlck l,ex™N t heyproces t.he gan .
triphenylphosphlne tpi-o-taglyl pho phlne ri-2\jurylp Sphl@ﬁﬁ C0,Et

1, 2- bi s(di phenyl phagp Tmp)<3i7ne<;;J¥‘ bj s( ph n yl pho phlno)ferrocene or
2,2" bis(di phenyl phosphi no)\: ' -\al mapht n@fo ®ge |igands 10 is
used in an anmount of 0.2 to 5 equival ents, 0preferab|y Mh an anount of 0.3
to 3 equivalents, with respect to the palladiun1or ni ckel conpl ex.
Preferably,, the process is carrle out in the presencejof a mroper|base

Among such jpases gre organig base i ncluding t ethyl r Ianlne
15 dii sopropyj e m ne, N— rph Eg{ ug; ;1

col I'i di ne{_apd. ifpor amic Iud|n bdi sodi um
carbonate, pota aJun1ma#honateHNcaICﬁu carbonai% £1caﬁbonat , and
trlpotaSS|ummmhosphate @gg% ses i's used |n ament 1to 20

equi val ents, 20 preferanly Infﬂ unt Mt 2 to 10 equi val ents, with
respect to the conpound e cross-coupling reaction in thls'@tep IS
carried out by allow ng the reactants to undergo t he reactlor at 15 to 150
C preferabHy at 50|to 120 ¢, for 30 min. tb 24 hourk 25 38

O SHORONS z{) ) Q

| )\ él\ 0)\,“ 043% 0}
(=3
AN L\/J

Of these, particularly preferred are those represented by

Me Me

the following formulae:

0 ofolie

0”0

5 Of these, more preferred are those represented by the

following formulae:

O O

0 Me
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(Step 5) In this step, the conpound (g) (wherein RO and the rings A and B
are as descri bed above) is reacted with a conpound (h) to generate a
conmpound (i) (wherein RO and the rings A and B 5 are as descri bed above).
(This step is omtted when RO is the ring C.) The process can be carried
out by using the conpound (h) in an anmount of 1 to 20 equivalents with
respect to the conmpound (g) and allowing the reaction to proceed in the
presencenor absence of a base at 80 to 200 C, preferably at 100 10 to 150
C, for 30 min. to 24 hours. A base nay preferably be used, including
organi ¢ bases, psYgh 1a%t i, MRy laEdme.adini ut yl am ne,

di i sopropyl et hyl am ne, N nethyl norpholine, pyridine, lutidine, collidine,
and N, N-di net hyl aniline, and inorganic bases, such as sodi um hydrogen
carbonate, sodium 15 carbonate, potassium carbonate, cal cium carbonate,
cesium carbonate, and tripotassi um phosphate. Then it is desired to use a
sol vent, 3such a solvent may be any inert solvent that does not take part in
the reaction, including N, N dinethylformam de, N, N-di methyl acet am de,

sul fol @ne, 20 &cétor OF 1o, &t PHSER™UMAr - di oxane, xyl ene, tol uene,

et hanol, or water. The conpounds (1) of the present invention can be

i sol at ed/ puri f iPeeeflgr meddieaxamp lresast (the corpmingds ed rdw inrgsent
recrystallization, distillation, and chromat ography). Then the 25 resulting
conpoundsiriveditt ifan fiatdhEid 155 [ S,BHbisa| sl flarnendthy 1 yweatkeked-$y ordi nary
techni ques or equival ent techniques (for exanple, neutralization). The
conpounds( o1 ftrhte presend- diyentdiehwr -5 4, § heseadnpdtoagut achykinin

receptor antagonists and, in 5 particular, as NKL receptor antagonists and

are thyséﬂéﬁ%de¥ﬁ,%¥5¥ﬁpd§¥34é%65iﬁgﬁr@pﬁy}3$ agents for dysuri a,
i ncludin efective bl adder functions such as increased urinary frequency

10 bis(trifluoromethyl)benzyl]-7-(2-fluorophenyl)-9- (morpholine-
4-yl)-6-o0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5~
bl [1,5]oxazocine; 5-[3,5-bis(trifluoromethyl)benzyl}-7-(2-
methylphenyl)-9- (morpholine-4-yl)-6-oxo0-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-bl{l,5]oxazocine; 5-[3,5-

15 bis(trifluoromethyl)benzyl]-7-(2-chlorophenyl)-9-
(morpholine-4-yl)-6-o0oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
b]l[1,5]oxazocine; 5-[3,5-bis(trifluoromethyl)benzyl]}-7-(4-
fluorophenyl)-9- (morpholine-4-vyl)-6-oxo0-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-bl[1l,5]oxazocine; 5-[3,5-

20 bis(trifluoromethyl)benzyl]-7-(2,4-difluorophenyl)-9-
(morpholine-4-yl)-6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1l,5]oxazocine; 5-[3,5-bis(trifluoromethyl)benzyl]-7-(4-
methoxyphenyl) -9- (morpholine-4-yl)-6-oxo0-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b][1,5]oxazocine; 5-[3,5-

25 bis(trifluoromethyl)benzyl]-7-(2,4-dimethoxyphenyl)-9-
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and incontinence of urine; prophylactic or therapeutic agents for disorders
of 10 digestive tract such as ulcerative colitis and Crohn~s di sease;
prophylactic or therapeutic agents for vomting i nduced by exposure to
X-ray, chenotherapy, pregnancy, m graine, postoperative pains, decreased
gastrointestinal notility, and side effects of drugs; 15 prophylactic or

t herapeutic agents for vomting i nduced by exposure to X-ray, chenotherapy,

pr egnancymotfbbaii he- 4peit) epebxio-2e 3pai, st cteahyaked 6gagtyrdinitces{td ,rted
notility, and side effects of drugs; and therapeutic agents for asthng,

coughi ngy13¢he,) HgLRIRG,; 2Q (BOGLEiRAILHI MARIHFAIE 198V 1S- 2Ndi -0t her
condi ti ons. The conpounds (1) of the present invention or salts thereof may

be used 10q1e AN LM noAbrlgh 8L AR dNITI G A IR 100 5
conpositions along w th-one~or rore pharnmaceutical’ly acceptabl e adjuvants.
Specifically, the 25 conpqunds of the present inventi Y. be m xed with
40 phaltﬁ&%@m’l ey g%éﬂﬁ%[é'ééﬂﬁi[&’ : Oé%?(ﬁoﬁlé’rﬁ’scg(ls[:}gl‘?_as st ar ch,

| act ose, cal ci um_phosphate, and cal ci_um carbonate), |ubricants (such as
magnes? uistiEaiddaorenetnyh) feagdile,7 1@ e thinrdtheny o i Mermhididars
(such as starch, cellulose crystals, 5 carboxynethylcellul ose, gum Arabic,
pol yvi nydpyln cl6i-dxoe 2, 8nd , -diatinabmsind - 6 Htipvrimsgiadtd iy agents (such as
tal c, carboxynethylcellul ose, and calcium, and diluents (such as

physi ol ogijqal, sqalkiarciairg BFUSOUES-EE (U idhsiafongd tipds)dyernmyrin + 64 o7 -
| actose). Using ordinary techniques, the 10 conpounds of the present

| nvent i oRyERY,108 -QIENFAGAS didRl-al-S:1 GRSt @Sindranul ey, popders, fine

granul es, ampules, or injections for oral or parenteral adm nistration.

Wiile th f f ent. iqwiventd on or salt
th:areof %&%ﬂ?@é{%&%@m 5g—;];£)|c)]e[qLC)'f§]sa agg&slq{g Eeshes otrat

a rout’e 'of 15 admi nistration,
ﬁgmg ﬂ}%‘r( gg. Lt io?g,rg)%}egq;ﬂa)ﬁélnz:ygﬂg—?} (y20 jrr?eai:lhyq.%sr?er];y r) _hé.l_l"@}pg_ g —nfj4 Ot her
(pyrrolidine-1-yl)piperidine-1-yl]1-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b][1,5]oxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-7-(4-fluorophenyl)-6-oxo-9-[4-
(pyrrolidine-1-yl)piperidine-1-yl]1-2,3,4,5-tetrahydro-6H-

15 pyrimido[4,5-b]l[1l,5]oxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-7- (2-methylphenyl)-6-oxo-9-[4-
(pyrimidine-2-yl)piperazine-1-yl11-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-bl[1l,5]oxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-6-oxo-9-[4-

20 (pyridine-2-yl)piperazine-1-yl1]-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b][1,5]oxazocine; 9-(4-acetylpiperazine-1-yl)-5-
[3,5-bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-6-0xo-
2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-9-(4-formylpiperazine-1-yl)-7-(2-

25 methylphenyl)-6-o0x0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-
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of 0.0001 to 300ny/ kg/ day as neasured by the anount of the conpounds (1) of
the present invention or salts thereof. The conpounds (1) or salts thereof
may be adm nistered in a single 20 dose or several doses each day. EXAMPLES
The present invention will now be described in detail with reference to
Exanpl es, Reference Exanples, and Test 25 Exanples, as will an exenplary
production process of a starting 41 mat eri al of the conpounds (1) of the
present boventiorazohiak;i 5-dB356-disqreli fauwmpomedhyllt) beheylld 9 appr eci at ed
t hat the conmpounds of the present invention are not limted to those

descri bedihnahhe1tohlgwng -gxamples13ndniaY -Be osedif ized W theuylany qdepar ting

fromthe scope and the spirit of the invention. <Reference Exanple 1> C ~N

NC O ZFE&ggg?%gébgghsggﬁﬁ§§§gbxagggggg_U@Lq%rgqnate (8.29g), 10 and

N, N- di ne re a t'o 2-arfi"no-4, 6 di chl oropyrim di ne
(2.469), . and the._m xtur refluyxed far 3 hoyrs while heated.
Sbeoonehiry trinatpEalE s thperard Jods (Grriot 0 TRPER Y T oo s Ands
washed with water, and was _dried over _ anhydrous sodium sul fate. The sol vent
was rehoedresoafdlrieé) résdl fir Rg teésrdyerRas Hypyiimddodd -2 si | i ca gel
colum chromat ography (hexane: ethyl acetate = 5: 1) to obtain 4,6
di chl or ob2{{wbd pkekiornéney by Pricdisré ri g8 sieg omed-hy 1 ) MenEz@D)Im92 (233« M+)
HRVS(EI) : Calcd for CeHOCL2N30: 233.0123; found: 233. 0152 20 42
<Ref er endeokwambao2pholl ink-KN-§il ) GY-4126 inelt iy ehegsn ) ctel-asdode-, di, dx ane
(3.3nL) was added to 4 (pyrrolidine-1-yl)piperidine (2.01g) and the m xture
was tetrahydro-6H-pyrimido[4,5-b] [1,5]oxazocine; 5-[3,5-

bis (trifluoromethyl)benzyl]-9-[3- (ethoxycarbonyl)piperidine-1-

10 yl1l]-7-(2-methylphenyl)-6-0x0-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b][1l,5]oxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-9-[4- (ethoxycarbonyl)piperidine-1-
yl]-7-(2-methylphenyl)-6-0x0-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b]l[1l,5]oxazocine; 5-[3,5-

15 bis(trifluoromethyl)benzyl]-9-(3-carbamoylpiperidine-1-yl)-7-
(2-methylphenyl)-6-ox0-2,3,4,5-tetrahydro~-6H-pyrimido[4, 5-
bl [1l,5]loxazocine; 5-[3,5-bis(trifluoromethyl)benzyl]-9- (4-
carbamoylpiperidine-1-yl)-7-(2-methylphenyl)-6-o0xo0-2,3,4,5-
tetrahydro-6H-pyrimido[4,5-b][1l,5]oxazocine; 5-[3,5-

20 bis(trifluoromethyl)benzyl]-9-{3-(dimethylamino)pyrrolidine-1-
yl]-7-(2-methylphenyl)-6-ox0-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b]l[1l,5]oxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (4-methylhomopiperazine-1-yl)-7-

(2-methylphenyl)-6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido (4, 5-

25 Dbl[l,5]loxazocine; 5-[3,5-bis{trifluoromethyl)benzyl]-9-[3-
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5 stirred at roomtenperature for 1 hour. Cyanam d (1.10g) and n-butanol
(20m.) were then added and the m xture was stirred at 120 C for 3 hours.
The sol vent was renoved to obtain 4
(pyrrolidine-1-yl)piperidine-1-carboxyam di ne hydrochl oride (3.00g, 99~).
Subsequently, sodiumnetal (550ng) is dissolved 10 in ethanol (30nL), and
the resulting 4-(pyrrolidine-1 yl)piperidine-1-carboxyam di ne hydrochl ori de
(2.809) waseagdediabdpgruolhddnet-Aylylitel7enat-enethydddertfior-eét-@xcFhe m xt ure
was stirred for 5 hours while heated. The m xture was then allowed to cool
and 3nolhl 3hydrsoger rahleroderepiyi meetat, & -3mh), waskaboadied 4-o4dj ust pH
to 1. The solvent was renoved to obtain a residue. Phosphorus oxychl oride

(70m) “@%gftgggtigggﬁg%h%(;%h' yesl [@9%-?3% (che AT YR RS )rﬁéﬂzémti A0fg 2

hours whil g renoval the solvent, water and t'hen sodi um

hydr ogen _car bonat e s .added .t q the residue {o j ust .pH 1Q._ 20 The

m xture &2305?P%§8V 1&‘9&°§@n9v4a§éﬁﬁiéagﬂﬁﬁ¥ﬁgg%%¥¢ﬁiﬁliﬁa4' ried over
anhydr ous _sodi um sul fate. The sol vent. was renoved and the resulting residue
was puti Pldd oA oFagociag gl (43 acetyilpp i @dma dgiaphy (etmi acet at e:

met hanol = 3: 1) to obtain 4,6-dichloro-2-[4-(pyrrolidine-1-yl)piperidine-1
yl ] pyri mbdisd&riTd megomerhy 1) MenEy)lii-7:-3@oMmah o YRGS Y181 -6 —0XTxl zﬁcﬁplf%rS-
C13H1gCl2N4: 300. 0909; found: 300. 0923 <Reference Exanple 3> CI N ~ CO2H
~N~N C | tét rahydricettiaipydriafidiodd ,Seibitlilorn lafxdaddinam &4 Gopr opyl am de 10
(whi ch was prepared by diluting diisopropylamne (0.7m.) with

t et r ahy dpeletian i dealz)i nd-al-awed 3 , i9ey iaddiil fAmdHonte thyfyddrd A umg-3. | ni,
| . 6rmol/ L hexane solution) at -20 C and then stirring at -20 C for 1 hour),

LSS0 1. 3. T IR e e

hours, 5 C1R9n 410! 32 48 ey Ll Ad i uugh 4 e Jsaction Jm xture for 10
bis(trifluoromethyl)benzyl]-7-(4-fluoro-2-methylphenyl)-6-oxo-
2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1l,5]oxazocine; 8-(4-
acetylpiperazine-1-yl)-4-[3,5-bis(trifluoromethyl)benzyl]-6-(2-
methylphenyl)-5-oxo0-2,3,4,5-tetrahydropyrimido[5,4-

15 f]1[1,4]loxazepine; 5-[3,5-bis(trifluoromethyl)benzyl]}-7-(2~
methylphenyl)-6-oxo-9-[4~- (2-oxopyrrolidine-1-yl)piperidine-1-
y1l1-2,3,4,5-tetrahydro-6H-pyrimido(4,5-b][1l,5]oxazocine; 5-
[3,5-bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-9-[4-
(morpholine-4-yl)piperidine-1-yl]-6-0x0-2,3,4,5-tetrahydro-6H-

20 pyrimido[4,5-bl[l,5]loxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-9-[4- (dimethylamino)piperidine-1-
yl]l-7-(2-methylphenyl)-6-oxo-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-bl[1,5]oxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-7-~(2-methylphenyl)-6-oxo-9-[4-

25 (piperidine-l1-yl)piperidine-1-y11-2,3,4,5-tetrahydro-6H-
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mn. and water was added. The tenperature of the m xture was then all owed
torise to roomtenperature. Follow ng the addition of 2nol/L hydrochloric
acid (8nL) to adjust pHto 1, 20 the mixture was extracted with ethyl
acetate and the extract was dried over anhydrous sodium sulfate. The

sol vent was renoved and the residue was washed with diisopropylether to
obt ai n 4, 6-di chl oro- 2- (nor phol i ne-4-yl) pyri m di ne-5-carboxylic 44 acid
(1.159, NAAmidd@EISHN]Z:12 BA(dWezddRivie ;( B[ 4- Gadetdy famino) piperidine-1-
CO9HIC1zN3(B: 277. 0021; found: 277.0038 5 <Reference Exanple 4> CIl N ~ ( CO2H
Me. S=N Cly1linsa (s, M irs inen drenRaiiy1enseh Axeanpl £ ﬁm&r@mmﬂps-

2- (nethylthlo)pyrlnldlne (2.70g) was used to obtain 4,

R

found: 237..938 ference EX 3 CF3

4, 6- di chiGro 23 qqﬁ?méﬁﬂgﬁiﬁ?qﬁ¥ﬁié§5§§arboxyllc acid (Conpound of
Reference Exampl e 3; 1 10g) and, N, N di net hyl formani de (3 droplets) were
added Po @RSHAS Uclrﬁ mP)@iper AR ol helak ot (2 1HRetiIRheNYhS § 29 ed

for 2 hour. 20 The reactlon nlxture was then distilled under reduced
pressure 48, 4, 5S-ttetotsthaidrar 6Feinywni miedd bbb -bl [1, 5]oxazocine; 5-([3,5-

bis(trifluoromethyl)benzyll-9-[4- (methylsulfonyl)piperazine-1-
yl]-7-(2-methylphenyl)-6-0x0-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-bl[1l,5]oxazocine; 5-[3,5-

10 bis(trifluoromethyl)benzyl]-9-[4-

(methylsul fonyl)homopiperazine-1-yl]1-7-(2-methylphenyl) -6-oxo-
2,3,4,5-tetrahydro-6H-pyrimido([4,5-b][1l,5]oxazocine; 9-(4-
acetylhomopiperazine-1-yl)-5-[3,5-bis(trifluoromethyl)benzyl]-
7~ (2-methylphenyl)-6-0ox0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

15 bl[l,5]oxazocine; 9-[3-(acetylamino)-3-methylpyrrolidine-1-yl]-
5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-6-oxo-
2,3,4,5-tetrahydro-6H-pyrimido[4,5-bl[1l,5]oxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-9-(1,1-dioxothiomorpholine-4-yl)-7-
(2-methoxyphenyl) -6-oxo-2,3,4,5~-tetrahydro-6H-pyrimido[4, 5-

20 bl[1,5]oxazocine; and 5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-
methylphenyl)-9- (4-methylpiperazine-1-yl)-6-ox0-2,3,4,5-

tetrahydro-6H-pyrimido[4,5-b] [1l,5]oxazocine.

Salts

25 Examples of pharmaceutically acceptable salts of the
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3-(3,5-bis(trifluoromethyl)benzyl am no) propanol (prepared according to the
nmet hod descri bed in Japanese Patent Lai d-Open Publication No. Hei 9-263585;
1.259) and triethylamne (I.7nL) 5 were dissolved in tetrahydrofuran
(40nm.). ViThile the solution ~as chilled on an ice bath, a tetrahydrofuran
solution of the ~ellow residue (4nL) was added. After stirred for 1 hour,
the i mxture was further stirred for additional 3 hours at room

t enper at wospolielsr @EC tthen predante iwasertiildn echalidde etHode fbmeddtvel tinwas
sequentially washed with water and a saturated queous solution of sodium

chlori de i datas hamdriREHOW REPEHHOW ISOHME S Hfdidbrdl d av g,

renoval of the solvent, the residue was purlfled on a silica gel colum

chromat ogr < t [

~is(tri fl%ugr&%ea%lb %}%ﬁ %i%q?(%ﬁi or'o- rmrp olfdnl[e}né}fh I“%l%;% nﬁm cne 5-¢
arboxyllc ac. d am @1533 8%M%giIBS ( FAB+Q Z 3

(FABY) : 26H08 Foie i G ofHRER By Ppoidie
<Ref er ence Exanpl e 61 CF3 Cl 0 ~ N\ N N Cl CFa_ GN OH Fol | owi ng

sinilab Edceddtesdito atiche MesiG iaseldl ﬁ%arlﬁéfaé%%ec%@rﬁ)l%c@and t hen
those in Reference Exanple 5, 4,6

di chl or ot thengsurlrfainidi rwiﬁ,ylg—piqierércﬁmfloryilq Peidi o avel ¢yCoip casidd of

Ref erence Exanple 2; 787ngy) was used to obtain N

[ 3, 5- bi s(dtdadiworamiet hydnderayitidk aaidchl oro-2-[4 5
(pyrrolidine-1-yl)piperidine-1-yl]pyrimdine-5-carboxylic acid am de

(1.309, 79~). Mpd RARBHIASTE (didtprddRviy (RARMtioffad €4 10Es thereof
Cz6H30ClzFsNs~z: 628 . 1681 found: 628.1658 10 <Reference Exanmple 7> CF3

ot one Y A0 A amepe Bl 0
Exarrpﬁ_S esentg 1nventd3!osnsoér}/ce<§jmple{]ssto§st ra{irpy%féfja{taes or solvates formed
by the fused bicyclic pyrimidine derivatives of the general
formula (1), including the preferred compounds specifically
mentioned above, or salts thereof. Examples of the solvents
that can form solvates include methanol, ethanol, isopropanol,
15 acetone, ethyl acetate, methylene chloride, and

diisopropylether.

Aside from racemic mixtures, the compounds of the present
invention or salts thereof may be provided in the form of
optically active forms, stereoisomers, or atrop isomers.

20 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 or

salts thereof is described below.
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15 (30mL). To this solution, sodiumhydride (150ng, 60~ oil suspension) was
added and the resulting m xture was refluxed for 3 hours while heated.
Subsequently, the m xture was allowed to cool and water was added. The

m xture was then diluted with ethyl acetate, was washed with a saturated
aqueous 20 solution of sodiumchloride, and was then dried over anhydrous
sodium sul fate. The sol vent was renoved and the resulting residue was

purified on a silica gel columm chronat phy 47 (ethyl acetate: hexane
= 2: 1) to obtain 5-[3,5 N
bls(trlfluoronethyl)benzyl] 7-chl or dMe- rphollnﬁ oxo

2,3,4,5-tetr&hydro-6H pyrim B[ %, 5- b][ pRxazocifne
NB(EI)niz 5 ) HRMVB (El)u*\ RGH CZIHIgC& Cég_gig 1050 und ;
524 .1030 N p HO | a S|n1Iar
manner toRReS gﬁc@@(érrpn}ae ¥, N—[S 58 eP Step
bis(trifluorgyethyl)benzyl]- 4@6 di chl oro- 2-[ 4- (pyrrddi di ne-1

yl ) pi peridi ne-1-yl] pyri m di ne-5-carboxylic acid am de (Conpound of
Ref erence Exanple 6; 1.23g) was used to obtain 5-[3,5

bis(trifluoronethyl)benzyl -chla 6 0X0- 9- [4 rrolidi 1 15
yl ) pi peri di ne- -yI , 4, ra 6H— 4,5 b][mﬁs‘oxaz e
(180ny, 16-~).¢! 591(<dv|+‘§ o EI cehf or CZGHa ﬁfﬂ;@591
. 1836; founq. -d)1826 2Q_48_*-< R e Exampte—9> CF3 @~\ -‘;P ~ ~ CF3
! I

Me. e Step4R’ N Step 5 @AN/O

(e) (® ()

(Step 1)

In this step, a carbonyl group is introduced into a

compound (a) {(wherein R’ is a leaving group that is eliminated

5 later in Step 5 of the process, such as a halogen atom, a C; to
Ce¢ alkylthio group, an arylthio group, a C; to C¢ 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

10 atom, 1l-imidazolyl group, 4-nitrophenoxy group, imidoyloxy
succinate group, a Ci; to C¢ 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 serve as a source of carbonyl

15 group. The base for use in this process may be a bulky base,
such as lithium diisopropylamide. The process is generally

carried out at a temperature of -100 C to 20 C, and preferably
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S N p 4,6-dichloro-2-(nmethylthio)pyrimdine-5-carboxylic acid (Conpound of
Ref erence Exanple 4; 14.0g) and N,N 5 di net hyl formam de (3 droplets) were
added to thionyl chloride (40n). Wile heated, the m xture was refl uxed
for 2 hour. The reaction mxture was then distilled under reduced pressure
to obtain a yellow residue. 3-(3,5-bis(trifluoronethyl)benzyl am no)propanol
(18.5g) 10 and triethylam ne (40nm.) were dissolved in tetrahydrofuran
(100nl) . avhial eempersahut of wd90ocld Idoed 50N can The baitpouadt ehaghydiokyr an
solution of the yellow residue (80nL) was added. After stirred for 1 hour,

the m xt ke twes shuflcle b £S dariRehy10lgrfld tHRNAIs? RO WS Ao RUBL eNRenRt ur e.
The reaction mxture 15 was then diluted with ethyl acetate, wa

s
sequenti al h i . v} dr. i Ci a r at ed
aueous Bofiiito S o GartRhine Fidy QMR RE ot LRk aE
sodi um sul f.ate. _Fol | ow ng renov of the sal.vent,, the resulfing brown

resi due \%gé'%di LR Vien%ﬁ,tﬁ-rdio tahﬁafraprﬁ’ﬂiléze aﬁ}d;'GG‘rﬂ_)a.Cl qy%%d%ol @ on,
pot assi um car bonate (24.3g) was added and the resulting m xture was stirred
at 80 T PECRPERGEr. oSulkseheenipxiGee r WAEBHI Bn riSx tury ARexyal IBR® t &-hdvol |
was 49 diluted with ethyl acetate, was sequentially washed with water and
a sat ur aretpagndous ) s disutfiles toft reediagmwiliiho rihde abave s artidredd hese arat
anhydrous sodium sul fate. Follow ng renoval of the solvent, the residue was
puri fi edcarbansidiiosxd dgeliscalsedn as a0 mmingiea@ty deatdorlylacaicaie: eeane =
1: 1) to obtain 5-[3,5

bi s(trifbrecesst Ayl kkeemaaltes wldlioi0=9 ldicD) (b-PXO hydrochloric
2,3,4,5-tetrahydro-6H pyrim do[ 4, 5-b][1, 5] oxazoci ne (17.8g, 63~) .

VB( El)m%'cziﬁ( Mr) 10 HRMS (EI) : Calcd for Cl8H 4ClF6N3CzS: 485. 0399;

f ound: 485.0358 <Ref erence Exanple 10> CF3 C ~ ~/ N~ N

10
(Step 2)

In this step, the compound (b) (wherein R® and R!® are as
described above) and the compound (c) (wherein the ring B is as
described above) are allowed to undergo condensation to

15 generate a compound (d) (wherein R’ and the ring B are as
described above). When R!° is a hydroxyl group, a suitable
condensation agent for use in the condensation reaction in this
step may be dicyclohexylcarbodiimide (DCC), 3-ethyl-1-(3-
dimethylaminopropyl)carbodimide hydrochloride (EDCI), or

20 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
condensation reaction, including alkali carbonates, such as
sodium hydrogen carbonate, or potassium carbonate, and

25 tertially amines, such as triethylamine, diisopropylethylamine,
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CFs Me.s NIn a simlar manner to Reference Exanple 9, 4,6-dichloro 15

-(met hyl t hi o) pyri m di ne-5-carboxylic acid (Conpound of Reference Exanple

; 5.009) was reacted with 2-(3,5 bis(trifluoronethyl)benzyl am no) et hanol

prepared according to the nmethod described in , Tapanese Patent Lai d- Qpen

ublication No. Hei 9-263585; 6.30g) to obtain 4-[3,5 20

bi s(trifluoronethyl)benzyl]-6-chloro-8-(nethylthio)-5-o0x0

2, 3, 4, 5- tetmaahydrepphotiide], 5 A-d44ddh djdbalZepl e {5 urlitgcdie-) .pyridine,

MS(El)m z: 471(M+) HRMS(EI) : Calcd for CL~HI2C1F6N3QZS: 471. 0243;

found: 471 QA3R 31 ansRRIFaG EX | 16, 8ld51 I+ inde 18, AN 110 I &S L &éN 0

4-f 1 uorophenyl boronic acid (387ng), 5 tetrakis(triphenyl phosphi ne)pall adi um

(133mg) , ) : di ( aNng & 3mlddy i on of
QA et %gﬁ%y'%ﬁ%‘iﬂ?ﬁg?ié?%éﬁﬁhfs éh i HAURAHSHS Ay

sodi um car bonat e wer e ad

bis(trifl,uorqmethyl)he |.] -Z-chl or.0-9-( et hyl thi o),- 6-0x0 . .

2. 3. 4, 5- CORPEN AN By TR, 0] T SRz oot ] R 10 of

Ref erence Exanple 9; 1.12g). v~lhile heated, the resulting m xture was

r ef | ux2d sl vsligel Al NnsHidie sk hadanidey JhiV yhidietdunaerieit19e: t he
reaction mxture was diluted with ethyl acetate, was washed with a 2nmol/L
aqueous shimetihyi sofl fsndiden cardtmmitsilad velsrahdr efiean ov@¥ox@mgdr ous
sodi um sul fate. 15 The sol vent was renoved and the resulting residue was
purified eathyl sitdliers ghElmexttangetdiaosptadgialdye{etdylamtet at e: hexane = 1:
1) to obtain 5-[3,5-bis(trifluoronethyl)benzyl]-7-(4

f I uor opheadnT-dnEiHdfd hi aheb coxdeAsdtd oor iyl eeiHbe carried out
pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (1.22g, 97~). 20 MS(ElI)niz:545(Mt) HRVS (El)

Cal cd for GZARLARTNGT2S: 545ek008ic (RHRGEAD- (15 use in the

10 condensation reaction in this step is any of a halide of a

2
4
(

P

carboxylic acid, an imidazolide of a carboxylic acid, or an
active ester of a carboxylic acid, in which R'® is a halogen
atom, a l-imidazolyl group, a 4-nitrophenoxy group or an
imidoyloxy succinate group, the reaction can be carried out by

15 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, such
as sodium hydrogen carbonate or potassium carbonate, in a
solvent, such as N,N-dimethylformamide, N,N-dimethylacetamide,

20 dimethylsulfoxide, acetonitrile, tetrahydrofuran, dioxane,
ethyl ether, dimethoxyethane, ethylacetate, toluene or
dichloromethane, at -20 C to 80 C for 30 min. to 48 hours.
When R is a C; to Cg ester residue such as an alkoxyl group
and a benzyloxy group in the condensation reaction in this

25 step, the reaction can be carried out by allowing the
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<Reference Exanple 12> CF3 M ~ ~\ / NN~ 1 CFa Me. S NplIn a simlar
manner to Reference Exanple 11, 5-[3,5

bi s(trifluoromethyl)benzyl]-7-chloro-9-(nethylthio)-6-oxo0 5
2,3,4,5-tetrahydro-6H pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (Conpound of Reference
Exanple 9; 4.86g) was reacted with 2 net hyl phenyl boronic acid (1.64g) to
obtain 5-[3,5 bis(trifluoronethyl)benzyl]-7-(2-nmethyl phenyl)-9-(nethylthio)
6- 0X0- 2, 3chchan®ls aky delrciHipy rHhE @b dndy [or Hwa@aracior 10 (5.12g, 95-).
MS(El)m z: 541(M+) HRMS (ElI) : Calcd for C25H21F6N3~2S: 541. 1259;

found: 54%&%@@&%&%&% @@%&a%%%pﬂwﬁo%cﬁ%&nfuﬁ& i acrd B S edmnner
to Reference Exanp e 11, 5-

bls(trlfl uor I I

2,3,4,5- té‘rtrasffﬁlrg3 &fpr%%lla]n%l J1O%roﬁ?olé%]e%%alz%% ne ((sg ouhd 0f Ref erence
Exarpi e 9k 95%]3%%%%(1 G Reeno LR Boroni G Seidh,
bls(trlfluoronethyl)be 1]1-7-(2- nethoxyphenyl) 9- (met hylthio

6- 0X0- 2, B Tk SH-IpYE AR G- FYSh 500G Hee HY%I“EEM&

VB( El)niz 557(Mr) HRMS (El) : Calcd for C25H21F6N3~3S: 557. 1208;
f ound: 55,148 meRéfdrasresmanBdanpldinlethylsul foxide, acetonitrile,

tetrahydrofuran, dioxane, toluene, xylene, mesitylene, pyridine,
quinoline, or dichloromethane, at 15 C to 150 C for 30 min. to
48 hours.

10
(Step 3)

In this step, the compound (d) (wherein R’ and the ring B

are as described above) is cyclized to generate a compound
(e) (wherein R’ and the ring B are as described above). The

15 step may be carried out by allowing the cyclization to take
place in the presence or absence of an organic base, such as
sodium- tert-butoxide or potassium-tert-butoxide, or an
inorganic base, such as sodium hydride, potassium carbonate,
sodium carbonate, cesium carbonate or sodium acetate, in a

20 solvent, such as N,N-dimethylformamide, N,N-dimethylacetamide,
dimethylsulfoxide, acetonitrile, tetrahydrofuran, dioxane,
toluene, xylene, mesitylene, pyridine, quinoline, or

dichloromethane, at 0 C to 150 C for 30 min. to 48 hours.

25
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FCF3 M ~~\/ NN~~CFa M. SNp 10 In a simlar manner to Reference
Exanple 11, 5-[3,5

bi s(trifluoromethyl)benzyl]-7-chloro-9-(nethylthio)-6-0x0
2,3,4,5-tetrahydro-6H pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (Conpound of Reference
Example 9; 1.22g) was reacted with 4-fluoro-2 nethyl phenyl boronic acid
(464ngy) to obtain 5-[3,5 15

bi s(trifl(®reprethyl)benzyl]-7-(4-fluoro-2-nethyl phenyl)-9 _

(et hyl t hi 0) - 6- ox0- 2, 3, 4, 5-t et rahydr o- 6H pyri m do[ 4, 5 b][l 5] oxazoci ne

(1.35g, 96~). M E‘ll’)lrﬁ Zs@( M'ﬁe HRMDdlEd (e Calwief®In R’ and the rin
CZSHZOF~N30zS: 559. 1164; found :559.1176 20 53 <Ref erence Exanpl e 15> CF3

2015 & e o Emdhoc Nl s pensBaner (1P FLSLENGS FoP0LS A1

5-
Eampl o éléfa%%@%sc’mrg‘?%’%rat 0*8% = bl%%ﬁ%ﬁ%ﬁf’%”e OTTR v Rer et ok
5-

3, 5-bi i fluoraonet
o B0 e 0 8 O e%{ PSRatR, sWRAERaRgH: BoCANBFER FideE4vs th
b][1, 5]oxa200|ne (2.28¢g ~). 10 MS(El)m z:527(Mr), HRMB (EI) : Calcd for

amlgFameJQﬁqw) f%(ﬁ]éwz(?‘ﬂhql@@lm:\’éh@r@meR supsEite=ncE3ave N~ N \
/| CFs Me.S N 15 In a simlar manner to Reference Exanple 11, 4-[3,5
bi s(tri f |lesriometdsp9rbderztyly - £-lohdos:oy B-dretby| 4 hCo)edb-@xalkyl group or
2,3,4,5-tetrahydropyrimdo[5, 4-f][1, 4] oxazepi ne (Conpound of
a C; to Cs alkoxyl group, or R'? substituents may be bound to
each other to form a ring), Li, MgBr, or ZnCl) are allowed to
10 undergo either a cross-coupling reaction in the presence of a
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).
Preferably, the process is carried out by using an inert
15 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 or
water. These solvents may be used individually or may be mixed
20 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

complexes for use in the process include

25 Dbis(acetylacetonato)nickel, bis(1l,5-cyclooctadiene)nickel, and
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Ref erence Exanple 10; 2.36g) was reacted with 2 nethyl phenyl boroni c acid
(816ny) to obtain 4-[3,5 54

bi s(trifluoromethyl)benzyl]-6-(2-methyl phenyl)-8- (et hyl thio)

5- ox0- 2, 3, 4, 5-tetrahydropyri m do[ 5, 4-f][ 1, 4] oxazepi ne (2.13g, 819%).
MS(El)ml z:527(M+) 5 HRVB (El) : Calcd for C24HI9F6N3~2S:527.1102;
found: 527. 1130 <Reference Exanple 17> F CF3 ~O N CF Me~s \N O O

5- [ 3, 5- bitstiraikilsuardpeidny Nt ine)(ieid uor aphenylf) thek@ palladium or
(met hyl t hi 0) - 6- oxo- 2, 3, 4, 5-tetrahydro-6H-pyrimdo[4,5 b][1, 5] oxazoci ne

( Compound,;ohc e TR @Ncs X Ak bl i - A5 BmNase BsPloed da 1 ebgatyalrahuy an

(6m.). Wiile the solution was chilled on an ice bath, 3-chl oroperbenzoic

acid (1. 0 d t f
3715 houteralBba R A SridfyTids a1 g &%wﬁ*’%ﬁﬁeﬁhﬁ{e >
acet at e, hed h t d h d h
dried ovEESRHARIGLS S T SR SR OIREE DA g canonaLe, ang, vas then

resulting residue was purified on a silica gel column chronato h eth
acet at &: g,l.H@@é‘)(% forpghe ppB 1kadigm 5 nickel gcomplex in the pro essE? y 1% y

5-[3,5-bis(trifluoronethyl)benzyl]-7-(4

f | uor ophdiygand® mawe they | sul ey Iplespiuie 3, Uy 5-eeto bhlpheosBiriBs, tri-2-
pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (990ny, 81~). Ms (El)nlz:577 (M+) HRMS (EI)
Cal cd fOFfLﬁ%A.'ﬂﬂkﬁﬁ‘dﬁbeS 51”2&9&56&;&%@70@;&9&6 «Redwes entel BExanpl e 18>

CF3 M ~0\V/ N ~NCF3 MS-N 0O
bis (diphenylphosphino) ferrocene, or 2,2'-
bis (diphenylphosphino)-1,1'-binaphthyl. Each of these ligands

10 is used in an amount of 0.2 to 5 equivalents, preferably in an
amount of 0.3 to 3 equivalents, with respect to the palladium
or nickel complex. Preferably, the process is carried out in
the presence of a proper base. Among such bases are organic
bases, including triethylamine, tributylamine,

15 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
of these bases is used in an amount of 1 to 20 equivalents,

20 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. to 24

hours.

25
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In a simlar manner to Reference Exanple 17, 5-[3,5

bi s(trifluoronethyl)benzyl]-7-(2-methyl phenyl)-9-(nmethylthio)

6- oxo- 2, 3, 4, 5-t et rahydr o- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne 10 ( Conpound of
Ref erence Exanple 12; 4.50g) was used to obtain 5
[3,5-bis(trifluoronethyl)benzyl]-7-(2-nmethyl phenyl)-9

(met hyl sul fonyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro-6H pyrimdo[ 4,5 b][1, 5] oxazoci ne
(4.98g0, 1GHep NS(El)nm z:573 (M+) 15 HRVS (EI) : Calcd for
C25H21F6N3~4S: 573. 1157; found: 573 . 1144 <Reference Exanple 19> CF3 MeO ~ O

\' [/ NN~ ( Creg0tn¥ly St GH oniddid@r (greniglertd Raef®eaaac e nexaiplge 17,
5-13,5 56 bi s(trifluoronethyl)benzyl]-7-(2-methoxyphenyl)-9-(nethylthio)

6- -2,3, 4, b tet i 47i 5-. '

Ret or ence BT Y Upu b e 0 e a R ARR G (LS B
3,5-bis(trifl thyl)b .0 (2-.met h h 1)-9 5.

Emet hy: :Eﬁqr‘ Icﬁﬁﬂl%orragﬂeg%y ,I%p?ogl,zr@ ]t%Jt)rgi m:}roe- &t y%% 255’[84,%1119]5[ f‘ g]n&%oci ne
(1.759, 85~). MS(ElI)m z:589(M+) HRMS (ElI) : Calcd for 9 .
C25H2 1 FEREFS SSSPSCIIPST GRRY Ss9. 1885516 teRe s Qdd et her Fo>iershe

CF3 ,., In a simlar manner to Reference Exanple 17, 5-[3,5
bi s(tri f lwigrdrethy Thiee PrIcESE- Canf bgocarriest ipptplanysing the compound
(et hyl t hi 0) - 6- oxo0-2, 3, 4, 5-tetrahydro-6H pyrimdo[4,5 15 b][1, 5] oxazoci ne
( Compound(lof iRefear emceurBExanplle tlel; 2 4. &g)vabsntsadi tlo wdd@eat to the
5-13,5-bis(trifluoromethyl)benzyl]-7-(4-fluoro
2- et hyl un®- glseta{wd sl TG - th®X0ede Bidh Std ghF adad ot he

0

pyrim do[ 4, 5-b][1, xazoci ne (1.29g, 1000 . MS(ElI)nl z:591( M+)

presence or absence of a base at 80 to 200 C, preferably at 100

10 to 150 C, for 30 min. to 24 hours. A base may preferably be
used, including organic bases, such as trimethylamine,
tributylamine, diisopropylethylamine, N-methylmorpholine,
pyridine, lutidine, collidine, and N,N-dimethylaniline, and
inorganic bases, such as sodium hydrogen carbonate, sodium

15 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,

20 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 the

25 resulting compounds tend to form salts, such salts can be
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20 HRM5S (ElI ) : Calcd for C25H20F~N3~4S : 591.1063 ; found: 591.1063 57
<Reference Exanple 21> CF3 ~O NN~ ~ CFs 0, MM'S NO O In a simlar manner
to Reference Exanple 17, 5-[3,5

bi s(trifluoronethyl)benzyl]-9-(nethylthio)-6-o0xo-7-phenyl 5
2,3,4,5-tetrahydro-6H pyri mdo[ 4, 5-b][1, 5] oxazoci ne (Conpound of Reference
Exanpl e 15; 2.15g) was used to obtain 5-[3,5

bi s(tri f puroduoeichdy) lwewzylaryd-Hewdttiydiusd faonydduibrahent? -tgmEnylques (for
2,3,4,5-tetrahydro-6H pyrimdo[ 4, 5-b][1, 5] oxazocine (1.77g, 78~). 10

MS( El') M 2:8290M) nidi¥eEEl)zaticl)cd for C24HI9F6N3O4S: 559. 1000;
found: 559. 0974 <Reference Exanple 22> CF3 M@ N NO. ~ ~~CFs MMS NO O

15 In a sinmla efone 4
bi s(trifluor ongﬁr%l%;a’g‘%’r??%d]g- 6@() rrerbtcfﬁytﬁﬁerﬂr?ye%ﬁ%é (l?}rle‘{eﬁlytlgitoﬁ% Jr sates

0x0-2, 3,4,5-tetrahydropyrim.dal 5, 4-f][1. 4] oxazepine (Conpound, of Reference
Exanpl e %@erfogg®%€$p& ecg}y:[ é%c[e&j_t[%t gnztapgonls(ts rg)n&', 1rl

bi s(trifluoraqmethyl)benzyl]-6-(2-nethyl phenyl)-8 58

(1ot hyb SRS 0 TS 5 et LAY SR L 479 419 JHBE 5
(1.73g, 84~). MS(El)nfz:559(Mt) HRVS (EI) : Calcd for _ ) .
C24H19F6N3O4 S: P3PPIYG@C iUy SBBIEPEs!E < Refasiteh do b difiel @3sincluding

defective bladder functions such as increased urinary frequency
and incontinence of urine;

prophylactic or therapeutic agents for disorders of

10 digestive tract such as ulcerative colitis and Crohn's disease;

prophylactic or therapeutic agents for vomiting induced
by exposure to X-ray, chemotherapy, pregnancy, migraine,
postoperative pains, decreased gastrointestinal motility, and
side effects of drugs;

15 prophylactic or therapeutic agents for vomiting induced
by exposure to X-ray, chemotherapy, pregnancy, migraine,
postoperative pains, decreased gastrointestinal motility, and
side effects of drugs; and

therapeutic agents for asthma, coughing, ache, migraine,

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

25 compounds of the present invention may be mixed with
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H i N~OH 3-am no- 1-propanol (150g) was dissolved in tetrahydrofuran
(200m.), followed by the addition of 10 benzyl am ne(23.8g). The m xture was
stirred at roomtenperature for 1 hour. Subsequently, the reaction m xture
was diluted with ethyl acetate, was sequentially washed with water and a
saturated aqueous solution of sodiumchloride, and was then dried over
anhydrous sodium sul fate. The sol vent was 15 renoved to obtain

3- (benzylgtmh ey e thi opbiw| ad o tlabl & lcarr Mar € Fl % 2p 1&dt § MisuciReder ence
Exanple 24> Hi N-OH Ove 20 In a sinmilar manner to Reference Exanple 23,

3- am no- Is f{ARAN0l ad s H9) cABSi iR FShEEHME £ 8, ZaﬂEtEQMP@ﬁZé’éﬁbbﬂétQ? (5. 009)
to obtain 3-(2-nethoxybenzyl am no)- 1- propanol (3.48g, 59

MS(El) m 1@2% %ﬁ@gp t
Re§erencé A%QQ%BEE&Qgﬁgﬁgg propano?g%gﬁg%%§C§%§Cr@%g?égg}ggé "earer 1o
4-f| b I hl d b 4-f | b I
(5. 100, CORE ARt dhy SaaSrin) Suhras crlat B aner bl u o ere R R e
SNOILn a S|nllar manner_to Reference Exanple 9, 4,6-dichloro 15

2- (et Ry | SHRYPIRE PR FrRl B2 ERF BoxFrr CA%IPHC( RAPBYHAY LPYREP i eaRe. ERBfp| e
4; 600ngy) was reacted with 3 (benzyl am no) propanol (Conpound of Reference

Exarrpl e Z28LgBo0npcid) obdbs intedearimg 7aganbs ol 9ucheatiytaheo) - 6- oxo-2, 3,4, 5
t et rahydr o- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (274ny, 31~). 20
M5( El ) M zcad@¢Mmethylcellulose, and calcium), and diluents (such as
physiological saline, and aqueous solutions of glucose,
mannitol and lactose). Using ordinary techniques, the
10 compounds of the present invention may be prepared as tablets,
capsules, granules, powders, fine granules, ampules, or
injections for oral or parenteral administration. While the
dosage of the compounds (1) of the present invention or salts
thereof may vary depending on the type of salt, route of
15 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 the
compounds (1) of the present invention or salts thereof. The

compounds (1) or salts thereof may be administered in a single

20 dose or several doses each day.

EXAMPLES
The present invention will now be described in detail
with reference to Examples, Reference Examples, and Test

25 Examples, as will an exemplary production process of a starting
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HRVS(ElI) : Calcd for O 6H sCLN302S: 349. 0652; found: 349. 0636 60 <Ref er ence
Exanple 27> MO C O\ / NN~ M.S-N O In a simlar manner to Reference
Exanple 9, 4,6-dichloro 2-(nethylthio)pyrimdine-5-carboxylic acid
(Conpound of 5 Reference Exanple 4; 600ng) was reacted with 3-(2

met hoxybenzyl am no) propanol (Conpound of Reference Exanple 24; 589ny) to
obtain 7-chl oro-5-(2-nmet hoxybenzyl)-9-(nmethylthio)-6

0X0- 2, 3, a-cireitarlaloyfd e leapyrduridio[ @, )5-df] [theb Jpmeazet nienyi3ingy, dr)ch 10
MS(El)m z: 379(M+) HRMS(EI) : Calcd for CL~HLI8CIN303S: 379. 0757;

f ound: 379.061% <RefirRrancedmmie® 28% Should beFaiipMaciatdp thatl rha
simlar manner to Reference Exanple 9, 4 6 dlchloro

2- (”EthYQ&ﬂgﬁﬁﬁ&ﬁ ¥; {gé rgg& anpl e
4; 600 S reétted mntﬁ) Jg¥ nlno prg%gﬁb (ﬁpoun of
7Rel(‘:ﬁ|r gpg %E@{wﬁ%%%ﬁ%e% aﬂsi may be modified without
oxo0-2, 3,4 5 tetrahydro 6H—pyr|n1do[4 5-b][ 1, 5] oxazoci ne (284ny, 31~)
VB (EH?mdz% 1O E RV )SCO%IEd'Hiftd'fe m%m.ww

f ound: 367. 0541 5 <Reference Example 29> M ~ ~\ / NMe. SNplIn asimlar

manner to Reference Exanple 11, 5-benzyl -

chl oro- 9- (net hyl t hi 0) - 6- oxo0- 2, 3, 4, 5-t et rahydr o- 6H pyri m do[ 4, 5

b] [ 1, 5] ox&BadEmendeCareogrice df> Ref er ence Exanpl e 26; 245ng) was 10 reacted
wi th 2-net hyl phenyl boronic acid (115ng) to obtain 5

benzyl - 7- (2- met Wyl phenyl ) - 9- (et hyl t hi 0) - 6- oxo0-2, 3, 4,5

t et rahydr o- GFFH 'nido[4,5-b][1,5]oxazocine (230ngy, 81-~).

)\
Sh

2-bromoethylether (3.65g), potassium carbonate (8.29g),
10 and N,N-dimethylformamide (75mL) were added to 2-amino-4,6-
dichloropyrimidine (2.46g), and the mixture was refluxed for 3
hours while heated. Subsequently, the reaction mixture was
diluted with ethyl acetate, was washed with water, and was
dried over anhydrous sodium sulfate. The solvent was removed
15 and the resulting residue was purified on a silica gel column
chromatography (hexane: ethyl acetate = 5: 1) to obtain 4, 6-
dichloro-2- (morpholine-4-yl)pyrimidine (985mg, 28%).
MS(EI)m/z:233(M")
HRMS (ET) : Calcd for CgHoCl,N30: 233.0123; found:233.0152

20

42



M5 (FAB+)m z: 406 (MrH+) HRVS(FAB+) : Cal cd for Cz3Hz4N3O2S: 406. 1589;
found: 406. 1599 15 <Reference Exanple 30> MO M ~ 0\ / NMe. SNpiln a
simlar manner to Reference Exanple 11, 7-chloro-5

(2- met hoxybenzyl ) - 9- (et hyl t hi 0) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H 62

pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (Conpound of Reference Exanple 27; 197ng) was
reacted with 2-nethyl phenyl boronic acid (85.0Ong) to obtain

5- ( 2- met haxg/baneryd 9 - e heet 2wy | phenyl ) - 9

(et hyl t hi 0) - 6- oxo0-2, 3, 4, 5-tetrahydro-6H pyrimdo[4,5 5 b][1, 5] oxazoci ne
(212ng, 94~). MS (FABH) m z: 436 (MrH+) HRMS (FAB+) : Calcd for
Cz4H26N3~3s: 436. 1695; | f ound: 436. 1694 <Reference Exanple 31> M ~ ~\ ~ F N
Me. 10 S N In a sinNfanp nanner to Reference Exanple 11, 7-chloro-5

(4-f1 uor obenzyl : ’é‘fﬁ §| t hi 0) - 6- 0xo0- 2, 3, 4, 5-t et r ahydr 0- 6H

pyrim do[ 4, 5-b] [ 1,5] okaz di ne (Conpound of Reference Exanple 28; 231ng) was
reacted w N2 hyl phenyl boronic acid (103ng) 15 to obtain
5-(4-f|uoK§E§nzyl)-7-(2-nethylphenyl)-9-(nethy|thio)

6- oxo- 2, 3, 4, 5-t et rahydr o- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (257ny, 97~). M5
(FAB+) mi z: 424 (MrH+) HRVB (FAB+) : Cal cd for C23H23FN3~2S: 424. 1495;

f ound: 424. 1504 4 hxRerger neel Exbdpt @l Feenae (3. nk) /wap Nadded to 4-

(pyrrolidine-1l-yl)piperidine (2.0l1g) and the mixture was

5 stirred at room temperature for 1 hour. Cyanamid (1.10g) and
n-butanol (20mL) were then added and the mixture was stirred at
120 C for 3 hours. The solvent was removed to obtain 4-
(pyrrolidine-l-yl)piperidine-1l-carboxyamidine hydrochloride
(3.00g, 99%). Subsequently, sodium metal (550mg) is dissolved

10 in ethanol (30mL), and the resulting 4- (pyrrolidine-1-
vl)piperidine-l-carboxyamidine hydrochloride (2.80g) was added
along with diethyl malonate (1.93g) thereto. The mixture was
stirred for 5 hours while heated. The mixture was then allowed
to cool and 3mol/L hydrogen chloride-ethyl acetate (5mL) was

15 added to adjust pH to 1. The solvent was removed to obtain a
residue. Phosphorus oxychloride (70mL) was then added to this
residue and the mixture was refluxed for 2 hours while heated.
Following removal of the solvent, water and then sodium
hydrogen carbonate was added to the residue to adjust pH to 10.

20 The mixture was extracted with ethyl acetate and the extract
was dried over anhydrous sodium sulfate. The solvent was

removed and the resulting residue was purified on a silica gel
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OS-NMe " 00 In asimlar manner to Reference Exanple 17, 5-benzyl-

(2- met hyl phenyl ) -9- (et hyl t hi 0) - 6- oxo- 2, 3, 4, 5-tetrahydro-6H 5

pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (Conpound of Reference Exanple 29; 215ng) was
used to obtain 5-benzyl-7-(2-nethyl phenyl)-9

(et hyl sul fonyl ) - 6-oxo0- 2, 3, 4, 5-tetrahydro-6H pyrimdo[4,5 b][1, 5] oxazoci ne

(210ny, 91~). MS(FAB+)nm z:438 (M+H+) 10 HRMS (FAB+) : Calcd for

C23H24N3 43438 chiBfa tioouab 38 el <Reftertencendbianpile 33> MO te ~ 0 \ /

NO M'SNOOInasimlar manner to Reference Exanple 17, 5-(2 15

et hoxybepaylilr 4, (2-aRiyHenenyl 9- Qi itrdt -0) B )PP ek i thd- 1 -
t et rahydr o- 6Fprr|n1do[4 5-b][1, 5]ovaOC|ne (Compound of Reference Exanpl e

30; 202

met hoxybén ng&i%%a§ &%gp en?ﬁ -'9- (et hyl sul fonyl ) - 6- oxo

2,3,4,5- I o i mdo[4,5-b][1, 5] oxazoci ne (188ny, 64 87~) . M5
(FAB+)n1%[ égn%W¥HQ%HH%ﬁé (FAB+) : Calcd for C2qH26hB 5s:468. 1593; :
found: 468. 1583 5 <Reference Exanple 34> AN M? SNOOIna
S AERETG ReErer &alf‘rvpézl‘iv?’@ 0p0h; found: 300 693

fl uor obenzyl ) -7-(2- nmet hyl phenyl ) - 9- (nethylthlo) 6- oxo-2,3,4,5

t et rahydr o- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (Conpound of 10 Reference
Exanpl e 31; 230ng) was used to obtain 5-(4

f | uor oberRdferer(c mtdndlphey| ) - 9- (net hyl sul fonyl ) - 6- oxo
2,3,4,5-tetrahydro-6H pyri mdo[ 4, 5-b][1, 5] oxazoci ne (225ng, 91~) . M5 (
FAB+ ) mlz : 4 06 ( M+H+ ) 15 HRVS (FAB+) : Calcd for C23H23FN3~4S : 456
. 1393 ; found:N 6 _COML3

|
S
0’

To a tetrahydrofuran solution of lithium diisopropylamide
10 (which was prepared by diluting diisopropylamine (0.7mL) with
tetrahydrofuran (10mL), followed by the addition of n-
butyllithium (3.1lmL, 1.6mol/L hexane solution) at -20 C and
then stirring at -20 C for 1 hour), a tetrahydrofuran solution
of 4,6-dichloro-2- (morpholine-4-yl)pyrimidine (953mg) (5mL) was
15 added at -78 C and the mixture was stirred for 4 hours. Carbon
dioxide was 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 (8mL) to adjust pH to 1,
20 the mixture was extracted with ethyl acetate and the extract
was dried over anhydrous sodium sulfate. The solvent was
removed and the residue was washed with diisopropylether to

obtain 4,6-dichloro-2- (morpholine-4-vyl)pyrimidine-5-carboxylic
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<Example 1> CF3 \ / N CF3 Phenyl boronic acid (27.4ng), 65

tetraki s(tri phenyl phosphi ne) pal | adi um (8. 8ng), toluene (1nl), 1, 4-di oxane
(0.5m), and a 2npl/L aqueous sol ution of sodium carbonate (1ml) were added
to 5-[3,5 bis(trifluoronethyl)benzyl]-7-chloro-9-(norpholine-4-yl)-6-o0xo0 5
2,3,4,5-tetrahydro-6H pyri mdo[ 4, 5-b][1, 5] oxazoci ne (Conpound of Reference
Exanple 7; 78.8ng). V~hile heated, the m xture was refluxed for 3 hours
under a stcishnmoflsy go0@fas. Subsequently, the reaction mxture was dil uted
with ethyl acetate, was washed with a 2npl/L aqueous sol ution of sodi um

car bonat eys eech aves: 07 tiven dri ed over anhydrous sodi um sul fate. The sol vent
was renoved and the resulting residue was purified on a silica gel colum

chr omat ogf@phyeL £ yd1 & HIBX 39D, 7297 . db210 ¢BLAWN 277. 0038
5-[3,5-bis(tr?%lﬁoronﬁ?ﬁif?%eﬁgglF?giennrphol?né-4-yﬁ)ig-oXo-
phenyl - 2, 3, 4, 5-t et rahydr o- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne 15 (80.9ny, 95-~)
in the formof yell ow anorphous product. MS(ElI)m z: 566( M) HRVMS (EI)
Cal cd for CzZ~H2qF6NACB: 566. 1753; found: 566. 1760 <Exanple 2> CF3 \ / CF3 20
In a sPrmi TBFEGRRIS TSPt 1, 5-[3,5
bi s(trifluoronethyl)benzyl]-7-chl oro-9-(norpholine-4-yl)-6-o0xo 66
2,3,4,5-tetrahygyo-6H pyrimdo[4,5-b][1, 5] oxazoci ne (Conpound of Reference
Exanple 7; 78.8 )Cwqf reacted with 2
N= | 2
Me\s)%N Ccl
In a similar manner to Reference Example 3, 4,6-dichloro-
2-(methylthio)pyrimidine (2.70g) was used to obtain 4,6-
dichloro-2- (methylthio)pyrimidine-5-carboxylic acid (1.93g,
10 58%).
MS(EI)m/z:238 (M")

HRMS (EI) : Calcd for CgH4C1l,N,0,S:237.9371; found:237.9383

<Reference Example 5>

CF
cl 0 3
,"C)\fk |
N" N GIKL CF,
0’

15 OH

4,6-dichloro-2- (morpholine-4-yl)pyrimidine-5-carboxylic
acid (Compound of Reference Example 3; 1.10g) and N,N-
dimethylformamide (3 droplets) were added to thionyl chloride
(3.0mL). While heated, the mixture was refluxed for 2 hour.

20 The reaction mixture was then distilled under reduced pressure
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fl uor ophenyl boronic acid (31.5ng) to obtain 5-[3,5

bi s(trifluoronethyl)benzyl]-7-(2-fluorophenyl)-9-(norpholine-4 5
yl)-6-0x0-2, 3,4, 5-tetrahydro-6H pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (75. 6nyg,
86~). MS(ElI)m z:584(M+) HRMS (EI) : Calcd for C27H23F~N4A(3: 584. 1658;

found: 584. 1650 1H NVR(400Mz, CDC13)ppm 2.00-2.09(2H, m, 3.29-3.38(1H, m,
10 3.71-3.78(4H, m, 3.81-3.92(5H, m, 3.99(1H, d, J=15.1Hz), 4.32-4.45(2H,
m, 5.36kbHoktait=55 yHidow Ge3d-dned8(1H, m, 7.16-7.22(1H, m,
7.31-7.37(1H, m, 7.44-7.50(1H, m, 7.73(2H, s ) , 7 . 82 ( 1H s ) 15

<Exanpl e 3> CF3NB,5-®iks (M £ dodnefthyINer2yQhnihd widbdrasrl nasiresatenl
Exanmple 1, 5-[3,5

bis(trifl loP ey llettidd! : rihQtd e | DatisrdX A aid-
2,3,4,5- ta%ﬁo%ﬁ{@’o_%o& pyr idﬁ%oﬁ,%%%ﬁ%oxa?odcﬁ (Oor?pound ZaOl ofOpen

Ref erence, Exammle 7 7S B 9IRS o g nd LD SPIAAN O Or o

(30.6ng) 't
bi s(trifluorongethyl)benzyl] -7-(%tq¥l henél(iﬁQ-( phol i e-4(og7t.
Y1) - 6- Bx SIEE S, 04, S50 Rk TR AR O e, B, SPBRABo e SOAREARE 85-)
. MB(El')m z: 580(M+) HRMS(El) : Calcd for C28H26F6NAC3: 580. 1909;
f ound: 58vaKE0 4} 15 ek plan LR}, 2 Fetyahydrqfyrarrsohun-ey f | Hhe
simlar manner to Exanple 1, 5-[3,5
bi s(tri f lvedrlavetded )denz{An)7 -ved aadddd ( ndvftleal istdrsed Eog- dxdory, the
2,3,4,5-tetrahydro-6H pyrimdo[ 4, 5-b][1, 5] oxazoci ne (Conpound of Reference
Exanpl e FixAh@ng)asvemirtaest ek witdd Xfor additional 3 hours at room
temperature. The reaction mixture was diluted with ethyl
10 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: hexane = 1: 1) to obtain N-[3,5-
15 bis(trifluoromethyl)benzyl]-4,6-dichloro-2- (morpholine-4-
yl)pyrimidine-5-carboxylic acid amide (1.83g, 82%).
MS (FAB*)m/z:561 (M+H")

HRMS (FAB+) : Calcd for C21H21C12F5N4O3 :561. 0895,‘ found:561.0897

20 <Reference Example 6>

¢l 0 3
fsany
/OI SN CIKL CF,
OH

Following similar procedures to those described in

CN
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chl orophenyl boronic acid (28.1ng) to obtain 5-[3,5

bi s(trifluoronethyl)benzyl]-7-(2-chlorophenyl)-9-(norpholine-4
yl)-6-0x0-2, 3, 4,5-tetrahydro- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne 15 (79. Ony,
88~). MS(El)m z: 600(M) HRMS (ElI) : Calcd for CZ~H23CLF6N4AC3: 600. 1363;

f ound: 600. 1375 68 <Example 5> F CF3 0\ / N~ 1 N CF3 ~N-N~O of In a
simlar manner to Exanple 1, 5-[3,5

bi s(tri f Refreorestdsy |Extzanzhyd |3 Broh| Gren EHose pholReksrendg -Brawol & 5, 4, 6-
2,3,4,5-tetrahydro-6H pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (Conpound of Reference

E)Sarrpl e ?it[ic}&c&m-)Z—Waﬁ- (actEldi diridr U-1 upimphieiiy £or -ofl owreinh d 2% 2ng) to
obtain 5-[3,5

bi s(trifl e ngf&}dwl&ﬂo@@eﬂeﬂcé Zestdgorophemyd Jndr (B RR9dd Nés 4obtain N-
yl) - 6-0xo- 2 5-tetrahydro- 6H—pyr|n1do[4 5-b]] 1, 5] oxazoci ne 10 (61.5ny,

{ guﬁﬁ Soit rAag i i R ) perf A £ 4 - GBI P 01 1658;
bi s(t 1P F@Sf?rﬁﬁr?éi%ﬁa%ﬁ-z@ R e O BRI THae T yoarheev B acid

2,3,4,5- tetrahydro 6F+pyr|n1do[4 5-b] [ 1, 5] oxazoci ne (Conmpound of Reference
Exanpl e MR 8y r¥cted with 2,4 difluorophenyl boronic acid (28.4nm)
to obtain 5-[3, 5

MS (FAB*)m/z:628 (M+H")

HRMS(FAB+): Calcd for C25H30C12F5N502:628.1681; found:628.1658

10 <Reference Example 7>

N

| CF,
(\N)%N o)
(N

N-[3,5-bis(trifluoromethyl)benzyl]-4,6-dichloro-2-
(morpholine-4-yl)pyrimidine-5-carboxylic acid amide (Compound
of Reference Example 5; 1.77g) was dissolved in tetrahydrofuran

15 (30mL). To this solution, sodium hydride (150mg, 60% oil
suspension) was added and the resulting mixture was refluxed
for 3 hours while heated. Subsequently, the mixture was
allowed to cool and water was added. The mixture was then
diluted with ethyl acetate, was washed with a saturated agqueous

20 solution of sodium chloride, and was then dried over anhydrous
sodium sulfate. The solvent was removed and the resulting

residue was purified on a silica gel column chromatography
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bi s(trifluoronethyl)benzyl]-7-(2,4-difluorophenyl)-9 5
(nor phol i ne-4-yl)-6-o0x0-2, 3,4, 5-tetrahydro-6H pyrimdo[4,5 b][1, 5] oxazoci ne
(77.8my, 86~). MS(ElI)nz:602(Mt) HRVS (ElI) : Calcd for CZ~HZZFeNdA(QB: 602
. 1564; found: 602 .1589 10 <Exanple 7> O CF3 0 ~/ N~ 1 N CF3 ~N-N-O QOJ
In a simlar manner to Exanple 1, 5-[3,5
bi s(trifluoronethyl)benzyl]-7-chloro-9-(norpholine-4-yl)-6-0x0
2, 3, 4, 5- t(etthatly drap By Harads 4 52 0]1)1, 5] oxetzoiol rfe- (Tdmpound 15 of
Ref erence Exanple 7; 78.8ng) was reacted with 4 met hoxyphenyl boronic acid
(27. 4ng) Hie @tidludrdnkthyl)benzyl] -7-chloro-9- (morpholine-4-yl) -6-oxo-
bi s(trifluoronethyl)benzyl]-7-(4-methoxyphenyl)-9-(norpholine
4-yl) - 6- oxor 2 3, A4S Bl BB H 0 EH- AN A0 4 Pr b4 flosed Sx@zeci e, 177%,- Ony,
80~). 20 MS(EI')m z:596(M+) HRMS(EI) : Calcd for CZgH26F6N4AQg: 596. 1858;
found:59?.%§71 70 <Exanple 8> r 0 CF3 CF3 In a simlar manner to Exanple
1, 5-[3, ]b|§(trifluoronethyl)benzyl]-?-chloro-9-(nnrpho|ine-4-y|)-6-oxo 5
2,3,4,5-tetrahydro- srimdo[ 4,5-b][1, 5] oxazoci ne (Conpound of Reference
Exanplg ?¥}9§5é%é6“§££8¥éacted with 2,4 di net hoxyphenyl boronic acid
(32.8ny) to obtain 5-[3,5
bi s(trif IHRISOWER Ny Gtk yiqE Lap Sl GRfpROHA ) fpund :524.1030
(rmor phol i ne-4-yl)-6-o0xo0-2, 3,4, 5-tetrahydro-6H pyrimdo[4,5 10
b] [ 1, 5] oxazocine (73.8nmg, 79~). MS(El)m z:626(M+) HRMS (ElI) : Calcd for
CZgH2gF6N4ACh: 626. 1964; found: 626. 1951

<Reference Example 8>

6l Q /—Q 3

10 In a similar manner to Reference Example 7, N-[3,5-
bis(trifluoromethyl)benzyl]l-4,6-dichloro-2-[4- (pyrrolidine-1-
vl)piperidine-1-yl]lpyrimidine-5-carboxylic acid amide (Compound
of Reference Example 6; 1.23g) was used to obtain 5-[3,5-
bis(trifluoromethyl)benzyl]-7-chloro-6-0oxo0-9-[4-(pyrrolidine-1-

15 vyl)piperidine-1-y1l1-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1l,5]loxazocine (180mg, 16%).

MS(EI)m/z:591 (M")

HRMS(EI): Calcd for C25H23C1F5N502:591.l836; found:591.1826

20
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<Exanmple 9> of 15 CF3 CF3 In a simlar manner to Exanple 1, 5-[3,5

bi s(trifluoronethyl)benzyl]-7-chloro-9-(norpholine-4-yl)-6-oxo0 71
2,3,4,5-tetrahydro-6H pyrimdo[4,5-b][1, 5] oxazoci ne (Conpound of Reference
Exanple 7; 78.8ng) was reacted with 4 (dinmethyl am no)phenyl boronic acid
(29.7mg) to obtain 5-[3,5

bi s(trifluoronethyl)benzyl]-7-[4-(di methylam no)phenyl]-9 5 .
(nor phol i¥Reerancs-Rsampl S, I3 5-t et r ahydr o- 6H pyri mi do[ 4,5 b][ 1, 5] oxazoci ne

3

(56.0Ony, 61~). MS(ElI)m z:609(M+) HRMS (EI) : Calcd for C29H29F655§B:
609. 2175; found: 609 .2153 <Exanmple 10> 0 CF3 \ / CF3 In a simlar
manner to Exanple 1, 5-[3 .
bis(trifluorone Cbl)b - 7- chl or o- 9- (mor phol i ne- 4-yl) - 6- oxo
2,3,4,5-tetrahy 6LF p i do[ 4, 5-b] [1, 5] oxazoci ne (Conpound 15 of _
Ref er ence Exa 7; . was reacted wth 2 met hoxyphenyl boronic acid
(27. 4nmy) %g~gmg 5-73,5 3 .
bi s(trifl uorSomelhyp enzyl ] - 7- (2- met hoxyphenyl ) - 9- (nor phol i ne
4-yl)-6-0x0-2, 3,4, 5-tetrahydro-6H pyrim do[ 4, 5-b][ 1, 5] oxazoci ne (77.5ny,
87~). 20 M5(El)m z:596(Mr) HRVMS(El) : Calcd for C28H26F6N9OA4: 596. 1858,
f ound: 596. 1843 4rp-dichloro-2- (methylthio)pyrimidine-5-carboxylic acid
(Compound of Reference Example 4; 14.0g) and N,N-
5 dimethylformamide (3 droplets) were added to thionyl chloride
(40mL). While heated, the mixture was refluxed for 2 hour.
The reaction mixture was then distilled under reduced pressure
to obtain a yellow residue.
3-(3,5-bis(trifluoromethyl)benzylamino)propanol (18.5qg)
10 and triethylamine (40mL) were dissolved in tetrahydrofuran
(100mL) . While the solution was chilled on an ice bath, a
tetrahydrofuran solution of the yellow residue (80mL) was added.
After stirred for 1 hour, the mixture was further stirred for
additional 2 hours at room temperature. The reaction mixture
15 was then diluted with ethyl acetate, was sequentially washed
with water, 1lmol/L hydrochloric acid, and a saturated agueous
solution of sodium chloride, and was then dried over anhydrous
sodium sulfate. Following removal of the solvent, the
resulting brown residue was dissolved in N,N-dimethylformamide
20 (60mL). To this solution, potassium carbonate (24.3g) was

added and the resulting mixture was stirred at 80 C for 1 hour.

Subsequently, the reaction mixture was allowed to cool, was
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<Example 11> CF3 0\ / CF3 N\N~O In a simlar manner to Exanple 1, 5-[3,5
bi s(trifluoronethyl)benzyl]-7-chloro-6-o0x0-9-[4-(pyrrolidine-15

yl ) pi peridine-1-yl]-2,3,4,5-tetrahydro-6H pyrimdo[4,5 b][1, 5] oxazoci ne
(Conpound of Reference Exanple 8; 80.0Ong) was reacted wi th phenyl boronic
acid (20.0ng) to obtain 5-[3,5

bi s(trifluoronethyl)benzyl]-6-o0xo0-7-phenyl-9-[4-(pyrrolidine-1

yl ) pi per iddilmeett wiltiR, e3,h;15-aasttragtey,d me<6 H-qayurermt idkol] Wy Svaldhda] [wi 5 oxeizaci ne
(51.8ngy, 61~). MS(ElI)nm z:633(M-) HRVS (ElI) : Calcd for C32H33F6N5~2: 633

. 2538, f@wad:a%&t.u%&éd@@mﬁu% A (Vb £~ sodidm @BLd-MNE) GhdSvds a

simlar manner to Exanple 1, 5-[3,5

bis(trifld ::Rf'élz |
V1) bi per (e Lyt <3 fr e B by TR o rsfirad of

Co 30
(2 nen}t)gylr]%henﬁor oni getglc?(& g(gffm&rgv? % gmgnlt%d 50%% Wil gel column
[ 3, 5- b$ %&H!fluorone I)Qﬁgﬁql (2 henyl ) 0XO0- %644'5 _ _
om. G AR Ay D i SDLAiR 5-13,5
L e (o
I IREERGE on AW,

Cal cd fo Ddrnzy GO O- (MR Bk @) 18000 CF3 0 ~ /
CF3 N-N~O GN 4- (pyrrolidine-1-yl)piperidine (268ng), diisopropylethylan ne

(0.6m), 2arsd 41,,54tdi tooedmeid oAl -pyerieniativlied, 361 [1, 5]oxazocine (17.8g,
5-[3,5-bis(trifluoronethyl)benzyl]-7-(4-fluorophenyl)-9

63%) .

MS(EI)m/z:485(M")

10 HRMS(EI): Calcd for C13H14C1F5N302S:485.0399,‘ found:485.0358

<Reference Example 10>
Me /'L/I /N) CF
~s” N Yo
In a similar manner to Reference Example 9, 4,6-dichloro-
15 2-(methylthio)pyrimidine-5-carboxylic acid (Compound of
Reference Example 4; 5.00g) was reacted with 2-(3,5-
bis (trifluoromethyl)benzylamino)ethanol (prepared according to
the method described in Japanese Patent Laid-Open Publication
No. Hei 9-263585; 6.30g) to obtain 4-[3,5-
20 bis(trifluoromethyl)benzyl]l-6-chloro-8-(methylthio)-5-oxo-
2,3,4,5-tetrahydropyrimido(5,4-f][1l,4]loxazepine (5.15g, 52%).
MS(EI)m/z:471(M")

HRMS (ET) : Calcd for C17H12C1F5N302S:471.0243; found:471.0236
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15 (et hyl sul fonyl) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyri m do[ 4,5

b] [ 1, 5] oxazoci ne (Conpound of Reference Exanple 17; 914ny). The m xture was
refluxed for 5 hours while heated. Follow ng renoval of the sol vent under
reduced pressure, the resulting residue was diluted with ethyl acetate, was
sequentially washed 20 with a saturated aqueous sol ution of sodi um hydrogen
carbonate 74 and a saturated aqueous solution of sodiumchloride, and was
then dried over anhydrous sodium sul fate. The sol vent was renoved and the
resulting residue was purified on a silica gel columm chromatography (ethyl
acet at e: JRifalce Hxapld 015 obtain
5-13,5-bis(trifluoronethyl)benzyl]-7-(4-fluorophenyl)-6
0X0-9-[4-(pyrratidine-1-yl)piperidine-1-yl]-2,3,4,5-tetrahydro

6H- pyri m do[ 4, 5k b] [ 1, 5] oxazgci ne (631ny, 61~). MS(El)m z: 651(M+) HRVMS (EIl)

. Calcd for 2F~N5(2_65132444; found: 651.2398 10 1H NVR(400Mz,
CDC13) ppm 1. 4 g7(6d 1.92-2.17(4H, m), 2.24-2.36(1H, m,
2.56- 2. 69(4H, ¢ dd, J=13.2and13.2Hz), 3.39-3.48(1H, m,

m, 5.33(jgd Mtk J=15. JHz), 6%90-6.98(2H, n), 7.39-7.45(2H, m), 7.76(2H s),
15 7.86(1H, Ss) MNKEx le 14> CF3 M ~ 0\ / N~1 NCF3 ~N~\N~-O N~~N' J ~N In
a simlar manner to Exanple 13, 5-[3,5 20

bi s(trifl uor omett+Hiludrsphay1bdmetivy sl d of38 )mg) ( 2

met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyrim do[4,5 75

b] [ 1, Shoxanaed kias (tGoipastiel sHo 53 Bieysel Rxaigh (183 mdp, @) uees (1@act ed
with 1-(pyrimdine-2-yl)piperazine di hydrochloride (43.01g) to obtain

5-[3, 5- bis (4 1dfd Oty )82y ddT AR aqueous solution of sodium

3. 90- 3. 99( 1H, N 4.08(1H, o, J=15.1Hz), 4.31-4.38(2H, n), 4.67-4.81(2H,
5 i

carbonate (10ml) were added to 5-[3,5-
bis(trifluoromethyl)benzyl]-7-chloro-9- (methylthio)-6-oxo-
2,3,4,5-tetrahydro-6H-pyrimido[4,5-b]l[1,5]oxazocine (Compound

10 of Reference Example 9; 1.12g). While heated, the resulting
mixture was refluxed for 6 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 5-([3,5-bis{trifluoromethyl)benzyl]-7-(4-
fluorophenyl) -9- (methylthio)-6-0x0-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b][1,5]oxazocine (1.22g, 97%).

20 MS(EI)m/z:545(M")

HRMS (EI): Calcd for CysH1gF7N30,S:545.1008; found:545.1017
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hyl phenyl ) - 6- 0xo-9-[ 4- (pyri m di ne-2-yl ) pi perazine-1-yl] 5
2,3,4,5-tetrahydro-6H pyri mdo[4,5-b][1, 5] oxazoci ne (56.2ng, 57~) . M5
(El')Ymz:657 (M) HRMS(EI) : Calcd for C32H2gF6N~Q2: 657. 2287; found: 657. 2283
1H NVR(400Mz, CDC13) ppm 1.93-2.03(1H, m, 2.09-2.21(1H, n}, 10 2.27(3H, s),
3.29(1H, dd, J=15. land4.4Hz), 3.79-4.00(10H, m, 4.31-4.44(2H, m, 5.33(1H
d, J=15.1Hz), 6.52(1H, t, J=4.6Hz), 6.95-7.03(1H, m, 7.03-7.09(1H m,
7.21-7. 28R2Eerence7EBA(MRHe 4R> 7.80(1H, s), 8.33(2H, d, J=4.6Hz) 15
<Exanple 15> CF3 M ~ ~\ / N~ NCF3 ~NeN~-O NJ ~N In a simlar manner to
Exanmple 13, 5-[3,5 bis(tri #uoronethyl)benzyl] 9- (nmet hyl sul fonyl )-7-(2

nmet hyl phenyl ) -3 etrahydro-6H pyrimdo[ 4,5 20 b][ 1, 5] oxazoci ne
( Conpound gof A< pl e 18; 86.01g) was reacted with
1- (pyri di n&€2- i

net
, 3

[ 3, 5- bls(tr|f Ao ? pzyl ]-7-(2-methyl phenyl) - 6-oxo-9-[4
(pyridin p peragi ne- 1-y1]-2, 3, 4, 5-t et rahydr o- 6H
pyrlnldo?% B}Oxazocine (77.1lnmg, 78~). MS(ElI)m z:656(M+) 5 HRVS (El)
. Calcd for C33H30F6N6 2: 656 .2334; found: 656.2310 <Exanple 16> CF3 Me ~
~\ / N1 NCF3 ~N-N~O_0~NJ Me In a simlar manner to Exampl e 13 5-[3,5
10 bis(trifluofBndt ByMibaxzppnner( ket Reifeyenssy Exappde 11, 5-(3,
nmet hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H pyri m do[ 4, 5 b][1,5]oxazocine
( Conpounbisef( tReffénemomeEhgip bentd;l 186 -0 o rwad —r(ewdted thiitd) -6 -oxo-
1- acetyl pi perazine(23. 1ng) to obtain 9-(4
acet ylpi pesazi, Betbtybhydro3 65-piya{iiidd (4 ety I5) k&azyding ((Zompound
of Reference Example 9; 4.86g) was reacted with 2-
methylphenylboronic acid (1.64g) to obtain 5-[3,5-
bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-9- (methylthio)-
6-o0x0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine
10 (5.12g, 95%).
MS(EI)m/z:541 (M")

HRMS (EI) : Calcd for CisH;31FgN:05S8:541.1259; found:541.1241

<Reference Example 13>

15
In a similar manner to Reference Example 11, 5-[3,5-
bis(trifluoromethyl)benzyl]-7-chloro-9- (methylthio)-6-oxo-

2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1l,5]oxazocine (Compound

of Reference Example 9; 1.95g) was reacted with 2-
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15 net hyl phenyl) - 6-o0xo0-2, 3, 4, 5-tetrahydro-6H pyrimdo[ 4,5 b][1, 5] oxazoci ne
(60. 7mg, 65~). MS(El)m z:621(M+) HRVS (EI) :Calcd for
C30HZ9F6N5(B: 621. 2175; found: 621. 2192 1H NMR(400Mz, CDC13) ppm 1. 92-2. 04( 1H,
m, 2.10-2.20(1H, m, 20 2.13(3H, s), 2.25(3H, s), 3.30(1H, dd,

J=15. 1and4. 4Hz), 3.50(2H, dd, J=4.4and4.4Hz), 3.63-3.70(2H m,
3.76-3.95(6H, m, 4.30 77 4.43(2H, m, 5.32(1H, d, J=15.1Hz), 6.95(1H,
brd, J=7m8EhpxyphesylHorbndd, ag+d IT3IhI3HLp, obt2@n7.529328- n), 7.57(2H,
s), 7.81(1H, s) Melting point:160.5-163.5 C 5 Elenent analysis: Calcd for

C3pH2gF6NRER L rLf 1086xrBhethy 14 bédizylV,] Y1 (2-metbidxdphenyd §.-90; (rd t 1d- 1401 JY.-
11.33. <Exanple 17> CF3 Me ~ ~\ / N~ 1 NCF3 ~N-N~-O O~-NJ 10 In a similar

manner tg_Bxaupl 8 135 %uk3gBva 6H- .,
bls(trlfluoronethyl)ben?ylf {ﬁethy gﬁﬁ onﬁ“) >- {g[l ,5]oxazocine

nethylphgmy?% 6- 3% 2,3,4,5-tetrahydro- 6H—pyr|n1do[4 5 b][ 1, 5] oxazoci ne
(Cbnpoun ﬁéfere%ce Exanple 18; 86.01g) was reacted with

1-for 0.6py) to obtain 5-[3,5 15

bis(tr fﬁﬁg P%%éﬁigg] 9- (4-fornyl pi perazine-1-yl)-7-(2

nethylphen I) 6- oxo 2,3,4,5-tetrahydro- 6H—9yr|n1do 4,5 Db oxazoci ne
B3415(Efé)(Ep)‘:llé\qul 607 Crtl1 FRIG:BEDS 7 L2ABedEpbRdc %FI21 BR508: 607

2018 "found: 607 .1995 20 78 <Exanmpl e 18> CF3 Me CF3 N~-N~N~-O

<Reference Example 14>

10 In a similar manner to Reference Example 11, 5-[3,5-
bis(trifluoromethyl)benzyl]-7-chloro-9- (methylthio)-6-oxo-
2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1l,5]oxazocine (Compound
of Reference Example 9; 1.22g) was reacted with 4-fluoro-2-
methylphenylboronic acid (464mg) to obtain 5-[3,5-

15 bis(trifluoromethyl)benzyl]-7-(4-fluoro-2-methylphenyl)-9-
(methylthio)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl([1l,5]loxazocine (1.35g, 96%).

MS(EI)m/z:559 (M)
HRMS(EI): Calcd for CjsH;F7N30,S8:559.1164; found :559.1176

20
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In a simlar manner to Exanple 13, 5-[3,5

bi s(trifluoronethyl)benzyl]-9-(nethylsulfonyl)-7-(2 5

nmet hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydro- 6H pyrim do[ 4,5 b][1, 5] oxazoci ne
(Conpound of Reference Exanple 18; 86.0Org) was reacted with sodi um

i mdazole (16.5nmg) to obtain 5-[3,5

bi s(trifluoronethyl)benzyl]-9-(imdazole-1-yl)-7-(2

met hyl pheRgfErénoroERaBpd e516et r ahydr o- 6H pyri m do[ 4,5 10 b][ 1, 5] oxazoci ne
(53.8ngy, 64~). MS(ElI)nz:561(M+) HRMS (ElI) : Calcd for

Cz~Hz1F6N502: 561. 1599; foupd: 561. 1597 1H NVR(400Mz, CDC13) ppm 2.01-2.12(1H,
m, 2.21-2. 32 m, 3.4%(1H, dd, J=15.6and4.9Hz), 3.74-3.85(1H m,
3.91(1H d, 18 2414. 9@ 45-4.57(2H, m, 5.32(1H, d, J=14.6Hz), 6.94(1H,
d, J=7.8Hz), 7.[07{1 0=7.8and7.8Hz), 7.14(1H d, J=l.OHz),
7.27-7.33(2H AN 7.30(2H 0g) . 7.84(1H, s), 7.86(1H d, J=I.OHz), 8.58(1H,
s) 20 79Me < pl e 1P> CF% M ~0\V N~~NLCFs N, nnO~NIna
simlar nanser nple 13, 5-[3,5

bi s(trifluoronethyl)benzyl]-9-(nmethylsulfonyl)-7-(2 5

met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyri m do[ 4,5 b][1, 5] oxazoci ne
(Conpound of Ré&RefefidéBlERANPRENEE: LOQGROISYCNAS FEABPAE Wilt h5a [Sodi-um sal t
of 1,2,4-tetrazole (16.5ng) to obtain

5- [ 3, 5- bbs gt tirf Edopouomethy ) bbrngl]l] 77 2hietrioy9pHewrhy-1&hio) -6-oxo-
0x0-9-(1,2,4-tetrazole-1-yl)-2,3,4,5-tetrahydro-6H 10

pyri m3op4354hbF teblraxgdeo6e-ogtitido [435)-b1N&( Bl] bitazoz8 AeVi)coniddanid )
Cal cd for C26HzoFsNsQOz: 562. 1552; found: 562. 1569 <Example 20> CF3 Me ~ ~ \ /
N ~ I N gE3rebisMallce Example 9; 2.43g) was reacted with phenylboronic

acid (732mg) to obtain 5-[3,5-bis(trifluoromethyl)benzyl]-7-
phenyl-9- (methylthio)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1,5]oxazocine (2.28g, 86%).

10 MS(EI)m/z:527(M")

HRMS(EI)! Calcd for CZ4H19F6N302S:527.1102,‘ found:527.1130

<Reference Example 16>

15 In a similar manner to Reference Example 11, 4-[3,5-
bis(trifluoromethyl)benzyl]-6-chloro-8- (methylthio)-5-oxo-
2,3,4,5-tetrahydropyrimido[5,4-£f]1[1,4]oxazepine (Compound of
Reference Example 10; 2.36g) was reacted with 2-

methylphenylboronic acid (816émg) to obtain 4-[3,5-
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O1501In a simlar manner to Exanple 13, 5-[3,5

bi s(trifluoronethyl)benzyl]-9-(nmethylsulfonyl)-7-(2

nmet hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydro- 6H pyri m do[ 4,5 80

b] [ 1, 5] oxazoci ne (Conpound of Reference Exanple 18; 86. Org) was reacted
wi th 1, 1-di oxot hi onorpholine (24.5ng) to obtain 5-[3,5

bi s(trifluoronethyl)benzyl]-9-(1, 1-di oxot hi onor phol i ne-4-yl)-7

( 2- met hy bphbd iyt fleorrme? hy 14 entzetlr] atby-drRe-nsthplphengd]) 4,85 (methylthio) -
b] [ 1, 5] oxazoci ne (12.5ng, 13~). MS(El)m z:628(M) HRMS(EI) : Calcd for
C28H26 F6BAO45-828., 1589t cheahd 8Py 3 &3 dbHsNMR[F4GAMZ ] oxazepine (2.13g,
CDC13) ppm 1.94-2.05(1H, m, 2.11-2.21(1H, m, 2.23(3H, s), 3.00-3.09(4H,
m, 3.29g3%37(1H, m, 3.75-3.83(1H, 10 m, 3.86(1H d, J=14.6Hz),
4.33-4.44(6H, m, 5.31(1H, d, J=14.6Hz), 6.93(1H, d, J=6.8Hz), 7.06(1H, dd,

, T=6. 8angg. 4 - L+30(2H, m, 7.57(2H, s), 7.81(1H, s) <Exanple 21>
CF3 Me ~g§(?§éﬁézEﬁé§éﬁi In a simlar manner to Exanple 13, 5-[3,5

bis(trdf r hyl) benzyl ] - 9- ( | sul yl)-7-(
nethyl%hé#&ﬁ?ggdegégng%P%Pgéﬁﬂghg%¢%§6&§2yha9%60%29§dbf?1;%Pé?azocine
(Conpound of Reference Exanple 18; 86.0rg) was 20 reacted with

3- (et hoxycar bonyl ) pi peridine (28.3ng) to obtain 5

[ 3,5-bis(trifluoronethyl)benzyl]-9-[3

( et hoxycaRedryenpepExiatipde- 17yl | - 7- ( 2- met hyl phenyl ) - 6- oxo 81
2,3,4,5-tetrahydro-6H pyrim do[ 4, 5-b][1, 5] oxazoci ne (61.8ng, 63~).
NB(EI)niz:650(¥H) HRVS (EI) : Calcd for C32H32F6N404: 650. 2328;

f ound: 650. 2351

5-[3,5-bis(trifluoromethyl)benzyl]-7- (4-fluorophenyl)-9-

10 (methylthio)-6-o0x0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-
b][1,5]loxazocine (Compound of Reference Example 11; 1.15g) was
dissolved in tetrahydrofuran (émL). While the solution was
chilled on an ice bath, 3-chloroperbenzoic acid (1.09g) was
added and the mixture was stirred at room temperature for 3

15 hours. Subsequently, the reaction mixture was diluted with
ethyl acetate, was washed with saturated sodium hydrogen
carbonate, and was then dried over anhydrous sodium sulfate.
The solvent was removed and the resulting residue was purified
on a silica gel column chromatography (ethyl acetate: hexane =

20 2: 1) to obtain 5-[3,5-bis(trifluoromethyl)benzyl]-7- (4-

fluorophenyl) -9- (methylsulfonyl)-6-oxo-2,3,4,5-tetrahydro-6H-
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5 <Exanple 22> CF3 M ~ ~\ / CF3 N-N~O Et02C In a siml|ar manner to
Exanple 13, 5-[3,5 bis(trifluoronethyl)benzyl]-9-(nethylsulfonyl)-7-(2 10
nmet hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydro- 6H pyrim do[ 4,5 b][1, 5] oxazoci ne
(Conpound of Reference Exanple 18; 86.Org) was reacted with

4- (et hoxycar bonyl ) pi peridine (28.3ng) to obtain 5
[3,5-bis(trifluoronethyl)benzyl]-9-[4

(et hoxycaybomyBppipsrbdilhe5]oxhkodin?- MOPRwgph&dyl)).- 6- oxo 15
2,3,4,5-tetrahydro-6H pyrim do[ 4, 5-b][1, 5] oxazoci ne (64.6ng, 68~).

MS(El) m ms6B0§ Mry : BRVBME] ) : Cal cd for C32H32F6NAO4: 650. 2328;

f ound: 650. 2351 20 82 <Exanple 23> CF3 M@ ~ 0\ N~ 1 N CF3 HZNOC NN In a

simlar I 3
bis(trifﬁgfgrggrﬁre Ayl gﬁz?/lo% S‘?{rré?wf)éﬁ Dhy0306: Hownd:577.0898
met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H—pyr|n1do[4 5 b][ 1, 5] oxazoci ne
( Conmpound of Reference Exanple 18; 86.01g) was reacted with
3- car banoyl pi peridine (23.1ng) to obtain 5-[3,5
bis(trﬁffé@ﬁ@ﬁ@?ﬁ?l?ﬁ@ ?}?]ng>(3 car banoyl pi peri di ne-1-yl)-7
(2- net hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H pyri m do[ 4,5 10
b] [ 1, 5] oxazoc} (74. Oy, @@y) MS(El)m z: 621(M) HRMS (El) : Calcd for
C3pH29F6N5~3; Z}ZQijgund 621 .2139 <Exanple 24> CF3 M ~ 0\ / N~ |
5
N

In a similar manner to Reference Example 17, 5-[3,5-
bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-9- (methylthio) -
6-0oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-b] [1, 5]oxazocine

10 (Compound of Reference Example 12; 4.50g) was used to obtain 5-
[3,5-bis(trifluoromethyl)benzyl]-7- (2-methylphenyl)-9-
(methylsulfonyl)-6-oxo-2,3,4,5-tetrahydro-6H-pyrimido[4,5-
bl[1,5]oxazocine (4.98g, 100%).

MS(EI)m/z:573 (M)

15 HRMS(EI): Calcd for CysH;1FeN304S8:573.1157; found:573.1144

<Reference Example 19>

CF

3
N
N~ CF
0s AN, ] ) ’
- N 0

In a similar manner to Reference Example 17, 5-[3,5-
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In a simlar manner to Exanple 13, 5-[3,5

bi s(trifluoronethyl)benzyl]-9-(nmethylsulfonyl)-7-(2

nmet hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydro- 6H pyri m do[ 4,5 83

b] [ 1, 5] oxazoci ne (Conpound of Reference Exanple 18; 86. Org) was reacted

W th 4-carbanoyl pi peridine (23.1ng) to obtain 5-[3,5

bi s(trifluoronethyl)benzyl]-9-(4-carbanoyl pi peridine-1-yl)-7

( 2- met hy bpkd iyt f16omone? h 14 bentzetlr] alty-dre-n@ithowyiphicthyf14,-® S methylthio) -
b] [ 1, 5] oxazocine (70.0Org, 75~). MS(El)m z:621(M+) HRMS(EI) : Calcd for
C30H29F6 5080621 32 175 - theuatyob-21d dysixdde) (& , 25D |GH3 xazodide N ~ | N
CF3 Me2N NN~O 10 In a simlar manner to Exanple 13, 5-[3,5

bi s(triflegrnpaahay bbadelnde( M l%“ﬁﬁqnﬂﬁkﬂig(%ms used tqo obtain 5-
met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyrimdo[4,5 b][1, 5] oxazocl ne

( Compoun 30%—B@Eﬁ%%q%ﬁugx%%%%%géggﬁ%5}E Oﬁﬁ%?g%gh%§§%ﬂ%%§¥tj§—

3- (di net hyl"am™no)'pyrrolidine

[3,5-bis(trifluyor t hyl ) henzyl 1-9-[.3 .
(di net%yl(slﬁitﬁyﬁﬁyﬁggméi) ﬁé-‘j??%lhlz-r ??-1(42-5@%%36&3/&%76-%9&@1@ [4,5-
2,3,4,5-tetrahydro-6H pyri mdo[ 4, 5-b][1, 5] oxazoci ne (54.7ng, 60~). 20
MS( El ) m 21667 NeKaprVEnEEI(L . 75Cal 8§ or C3pH31F6N5~2: 607. 2382;
found: 607. 2368 84 <Exanple 26> CF3 M ~ 0\ N~ 1 NCF3 ~N-N~-O Me-N I n a
simlar NS{EE)m/@:B8&rtM e 13, 5-[3,5
bi s(trifluoronethyl)benzyl]-9-(nmethylsul fonyl)-7-(2

HRMS (EI) : Calcd for CysH;1FgN3055:589.1106; found:589.1082

10 <Reference Example 20>

In a similar manner to Reference Example 17, 5-[3,5-
bis(trifluoromethyl)benzyl]-7- (4-fluoro-2-methylphenyl)-9-
(methylthio)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

15 Dbll[l,5]oxazocine (Compound of Reference Example 14; 1.22g) was
used to obtain 5-[3,5-bis(trifluoromethyl)benzyl]-7-(4-fluoro-
2-methylphenyl) -9- (methylsulfonyl)-6-o0oxo-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b]l[1,5]oxazocine (1.29g, 100%).

MS(EI)m/z:591 (M)

20 HRMS(EI): Calcd for CysHypF9N104S5:591.1063; found:591.1063
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5 net hyl phenyl ) - 6-oxo- 2, 3, 4, 5-tetrahydro-6H pyrimdo[ 4,5 b][1, 5] oxazoci ne
(Compound of Reference Exanple 18; 86.01g) was reacted with

1- net hyl honopi perazi ne (20.6ng) to obtain 5-[3,5

bi s(trifluoronethyl)benzyl]-9-(4-nethyl honopi perazi ne-1-yl)-7

(2- net hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H pyri m do[ 4,5 10

b][ 1, 5] oxazoci ne (55.5ny, 61~). MS(ElI)m z:607(M+) HRVS (EI) : Calcd for
C3pH31F6KBe2efBic2382ampbdend@l>607. 2362 15 <Exanple 27> CF3 Me ~ 0\ / N ~ (
NCF3 NN-N~OO Me In a simlar manner to Exanple 13, 5-[3,5 85

bi s(trifluoropeghyl)benzyl bp9- (et hyl sul fonyl)-7-(2

nmet hyl phenyl ) ®X0- 2, 3 5-%etrahydro-6kkpyrinido[4,5 b] [ 1, 5] oxazoci ne
(Conpound of Refegen le 18; 86.0Ongy) was reacted with
3- (acetyl am no i di (23.1ngy) to obtain 55

Ionet yl')b@Rzyl ] -9-[ 3- (acetyl am no) pyrrolidine

[3,5-bis(trifNTo
1-yl]-7-(Bs phep¥| ) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H

pyri m do[y; 8- b]1 1,%5Toxazoci ne (65.Org, 70~). MS(ElI)nlz:621( M) HRVS (El)
Cal cd for CBoH29F6N5CB: 621.2175; found: 621.2173 10 1H NVR(400Me,

CDC13) ppm 1. 90-2. 03(5H, m, 2.07-2.19(1H m, 2.19-2.32(4H m, 3.28(1H,
dd, J=15. land4IBH2) sipiderimanggr jel1RefgaenceHEKaM@lEeoldH, Sdd3,5-

J=6. 8and6. 8Hz), 3.74-3.91(3H, m, 4.29-4.42(2H, m, 4.52-4.62(1H m,

5. 32( 1H, bds (¢xi4£16HzPmeEhe3( benzlpnd)-9 -8 m@thy 1B B~ 6roxor. B pherf(-1H, n),
7.18-7.26(2H, 15 m), 7.57(2H, s), 7.80(1H, s) <Exanple 28> F CF3 N~ | N
CF3 ~N-N20O30#N3 - Ve tira hgdsioMiskapyramido (49 sEX3NR!,& 1bkaodihed @dmpound

bi s(trifluoromethyl)benzyl]-7-(4-fluorophenyl)-9

of Reference Example 15; 2.15g) was used to obtain 5-(3,5-

bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-6-oxo-7-phenyl-
2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1l,5]oxazocine (1.77g,
78%) .

10 MS(EI)m/z:559(M")

HRMS (EI): Calcd for Co4Hi19FgN3048:559.1000; found:559.0974

<Reference Example 22>

3
oy
N
N/
1N PN | _)> OF

Me” ¥ 0

15 In a similar manner to Reference Example 17, 4-[3,5-
bis(trifluoromethyl)benzyl]-6- (methylphenyl)-8-{(methylthio)-5-
0x0-2,3,4,5-tetrahydropyrimido[5,4-£f][1,4]oxazepine (Compound
of Reference Example 16; 1.95g) was used to obtain 4-[3,5-

bis(trifluoromethyl)benzyl]-6- (2-methylphenyl)-8-
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86 (et hyl sul fonyl ) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H pyri m do[ 4,5

b] [ 1, 5] oxazoci ne (Conpound of Reference Exanple 17; 86.6ng) was reacted
with 1-acetyl pi perazine (48.1ng) to obtain 9-(4

acetyl pi perazine-1-yl)-5-[3,5-bis(trifluoronethyl)benzyl]-7-(4 5

fl uorophenyl)-6-o0xo-2, 3,4, 5-tetrahydro-6H pyrimdo[4,5 b][1, 5] oxazoci ne
(68.2mgy, 73~). MS(ElI)nlz:625(Mt) HRMS (ElI) : Calcd for

CZ9H2 6 F~NBERhgd5uldaay If otnaG23. , B A, SEHG: etfoednyl o381 nGo Mt N ~ | N CF3
~N-N~O O~ NJ Me In a simlar manner to Exanple 13, 5-[3,5

bi s(trifltuanqmgtoxdz)dpdmey | (1-.9-3gretdnd)sul fonyl ) -7- (2

nmet hoxyphenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyrimdo[ 4,5 15 b][ 1, 5] oxazoci ne
( ConpoungrsqietRaf/&r.eneqMEXanpl e 19 ; 88.5ng) was reacted with

1- acetyl pi perazine (48.1ng) to obtain 9-(4

acet yl pi =38-.1-yl )-5- bk sCtrifLu |) benzyl 1 7-

net hoxypﬁenyl:;Ei-ig-'ogélf,o‘g,f%%Sifgihrgaﬁng:glgl-gg;blaﬁi’d%f’&fi 'g]sélﬁﬁ]léxazoci ne
(86. 2r’r§, 90~). 20 MS(El)m z:637(M+) HRMS (EI) : Calcd for C3pH29F6N5~4: 637
.2124;  found: 637 .2085 87 <Example 30> CF3 N ~ | N CF3 ~N-N~O OyNJ | Me
In a simlar manner to Exanple 13, 5-[3,5

bi s(trif FREEEHFSIGE Fremplie 28> net hyl sul f onyl ) - 6- oxo- 7- phenyl 5
2,3,4,5-tetrahydro-6H pyrim do[ 4, 5-b][1, 5] oxazoci ne (Conpound of Reference
Exanpl e 2 34. Og) was reacted with 1 acetyl pi perazine (23.1ng) to obtain

bﬂnethyl)benzyl]-6-oxo-7-pheny|-2,3,4,5
3-amino-1l-propanol (150g) was dissolved in

tetrahydrofuran (200mL), followed by the addition of

10 benzylamine(23.8g). The mixture was stirred at room
temperature for 1 hour. Subsequently, 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. The solvent was

15 removed to obtain 3- (benzylamino)-1-propanol (20.1g, 61%).

MS(EI)m/z:165 (M")

<Reference Example 24>

H
[:;j\\/N\v/\\/OH

OMe

20 In a similar manner to Reference Example 23, 3-amino-1-
propanol (27.0g) was reacted with 2-methoxybenzylchloride

(5.00g) to obtain 3-(2-methoxybenzylamino)-1l-propanol (3.48g,
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tetrahydro- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (53.7ng, 59~). 10

MS(El)m z: 607(M) HRMS(EI) : Calcd for CZgH2~F6N503: 607. 2018;
found: 607. 2049 <Exanple 31> F CF3 M N~ | NCF3 ~ N~ NFNOO-NJ Me 15 In a
simlar manner to Exanple 13, 5-[3,5

bi s(trifluoronethyl)benzyl]-7-(4-fluoro-2-nethyl phenyl)-9 88

(met hyl sul fonyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro-6H pyrimdo[ 4,5 b][1, 5] oxazoci ne
( Compoun@08f) -Ref erence Exanple 20; 88.8ng) was reacted with

1-acetyl pi perazine (23.1ng) to obtain 9-(4

acetyl pi pssr(@zi)ae-zk-19l5) -(®F) 3, 5-bi s(trifl uoronet hyl)benzyl]-7-(4 5

fl uor o- 2- net hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et r ahydr o- 6H

pyrim do[ 4, 5-b][1, 5] oxazoci ne (47.4nmgy, 49~). NMS(ElI)nl z:639( M) HRVS(EIl)

Cal cd for C3pH2gF~N503: 639. 2080; found: 639. 2078 10 <Exanple 32> CF3 Me ~ O

\' [ N~ N GE&Fe3 In a simlar manner to Exanple 13, 4-[3,5
bis(trif I<u§?0err%t Ig;ﬁo) gn?%el] %’-7 2-net hyl phenyl ) - 8

(nethylsg}fonyl)-5-oxo-2,3,4,5-tetrahydropyrinido[5,4 15 f][ 1, 4] oxazepi ne
( Conpoun ence Exanple 22; 84.0Ong) was reacted with

fe
1- acetyl pl@%w ) to obtain 8-(4
acetylpi peraZine-1-Yyl)-4-[3,5-bis(trifluoronethyl)benzyl]-6-(2
met hyl phenyl ) - 5- oxo- 2, 3, 4, 5-tetrahydropyri m do[ 5,4 f][ 1, 4] oxazepi ne
(62. 2ny, 68~). I20aMSiEL)mrz menEvH )t oHRES rfeince MRangpd o &3, 3-amino-1-
CZgH27F6N503: 607. 2018; found: 607 .2026 89
propanol (52.0g) was reacted with 4-fluorobenzylchloride
(10.0g) to obtain 3-(4-fluorobenzylamino)-l-propanol (8.10g,
64%) .

10 MS(EI)m/z:183 (M)

<Reference Example 26>

61 Nr—O
Me\sJ\\/;lf;;‘)

In a similar manner to Reference Example 9, 4,6-dichloro-
15 2-(methylthio)pyrimidine-5-carboxylic acid (Compound of
Reference Example 4; 600mg) was reacted with 3-
(benzylamino)propanol (Compound of Reference Example 23; 500mg)
to obtain 5-benzyl-7-chloro-9- (methylthio)-6-ox0-2,3,4,5-
tetrahydro-6H-pyrimido[4,5-b][1l,5]oxazocine (274mg, 31%).
20 MS(EI)m/z:349(M")

HRMS (EI): Calcd for C;sH16C1N30,S:349.0652; found:349.0636
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<Exanple 33> 0 '"NCF3 M ~ 0\ N~1 NCF3 NN-O In a simlar manner to
Exanple 13, 5-[3,5 bis(trifluoronethyl)benzyl]-7-(2-nmethyl phenyl)-9 5

(et hyl sul fonyl ) - 6- oxo- 2, 3, 4, 5-t et rahydro- 6H pyri m do[ 4,5 b][1, 5] oxazoci ne
(Conpound of Reference Exanple 18; 86.1ng) was reacted with

4- (2- oxopyrrolidine-1-yl)piperidine (30.3ng) to obtain
5-13,5-bis(trifluoronethyl)benzyl]-7-(2-nethyl phenyl)-6

0X0- 9- [ 4<REf OxOpye r Bkadphe- 27yl ) pi peridine-1-yl]1-2,3,4,5 10

t et rahydro- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (80.8ng, 81~).

MS(El)m z: 661(M+) HRVS (EI) : Calcd for C33H33f 6N5~3: 661 .2488; found: 661
. 2512 <Exanple 34> cMOMe ~ 0\ / N~ 1 N CF3 N-N-O 0 N 15 90 In a
simlar manner tq Exanp 13, 5-[3,5

bis(trifluoro beny -7-(2-net hyl phenyl )-9

(methyl sulfo 0- OX0- 2, 3,4, 5-tetrahydro-6H pyrimdo[4,5 b][1, 5] oxazoci ne
(Cbnpoung of \pﬂ rence Exanple 18; 86.1ng) was 5 reacted with

4- (mor ph Fryé>ﬂ- {peridine (30.6nmg) to obtain
5-13,5-bis(trifluoromethyl)benzyl]-7-(2-methyl phenyl)-9-[4

(ror phol i ne-4-yl ) pi peridi ne-1-yl]-6-0x0-2, 3, 4,5-tetrahydro-6H

pyri m do[ 4, 5- bIfla5sbrataci menpez. agReISTENCRBERENRLE: 863ENMP) AAGhRVB-( El )
. Calcd for C33H35F6N5~3: 663 .2644; found: 663 .2654 <Exanple 35> CF3 Me ~
~\ N ~ pb-MNn€EBythhNoppleiNiNknkr5acarbokgl ikaacdd t(¢ofpaupide o3, 5-[3,5

5 Reference Example 4; 600mg) was reacted with 3-(2-
methoxybenzylamino)propanol (Compound of Reference Example 24;
589mg) to obtain 7-chloro-5-(2-methoxybenzyl)-9- (methylthio)-6-
oxo-2,3,4,5-tetrahydro-6H-pyrimido[4,5-b]l[1,5]oxazocine (213mg,
22%) .

10 MS(EI)m/z:379(M")

HRMS (EI): Calcd for Ci;7H13C1N;03S:379.0757; found:379.0779

<Reference Example 28>

¢l 0 N/—Q—F
e @
Me~s SN0

15 In a similar manner to Reference Example 9, 4,6-dichloro-
2- (methylthio)pyrimidine-5-carboxylic acid (Compound of
Reference Example 4; 600mg) was reacted with 3-(4-
fluorobenzylamino)propanol (Compound of Reference Example 25;
554mg) to obtain 7-chloro-5- (4-fluorobenzyl)-9- (methylthio)-6-

20 oxo-2,3,4,5-tetrahydro-6H-pyrimido(4,5-b]l[1,5]oxazocine (284mg,
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15 bis(trifluoronethyl)benzyl]-7-(2-nethyl phenyl)-9
(met hyl sul fonyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro-6H pyrimdo[ 4,5 b][1, 5] oxazoci ne
(Conpound of Reference Exanple 18; 86.1ng) was reacted with

4- (di met hyl am no) pi peridine (23.1ng) to obtain 5
[3,5-bis(trifluoronethyl)benzyl]-9-[4 20

(di met hyl am no) pi peri di ne-1-yl]-7-(2-nethyl phenyl)-6-o0x0

2,3,4,5-38%) ahydro- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (84.2ng, 91 90~)

i

3 .
MS(El )i z: 621(M) HRMB (El) : Calcd for C31H33F6N5~2: 621 .2538: found: 621
.25

24 5 mExanphez39s7@3) \ / N CFa In a simlar manner to Exanple 13,
5-13,5 bis(trifluoronethyl)benzyl]-7-(2-nethyl phenyl)-9
(methyls ;6 2634 AfIE0 36 ByEBRT del:Aa%388 . 0541
b][1,5]ogggggyﬁz'(%%%%guﬁgro?éﬁésggenceéEignple 18; 86.1ng) was react ed
Wi th 4-(piperidine-1-yl)piperidine (30.3ng) to obtain
5-13,5-bis(trifluoronethyl)benzyl]-7-(2-nethyl phenyl)-6-0x0-9
[ 4- (pi peridine-1-yl)piperidine-1-yl]-2,3,4,5-tetrahydro-6H
pyri mﬁofﬁ?ﬁ%]?{lf?#g?g%@i A&>(86. 7ny, 87~). 15 MS(El)mf z:661(M-) HRVE (El)
: Calcd for C34H37F6N5C2: 661. 2851; found: 661. 2845 92 <Exampl e 37> CF3
M ~0\/ N-= N CF3 0 N“\N~O M N H A m xture of

, 5-bis(tr or onet ) benzyl]-9
o/ - ( | phenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro 5
yrimdo[ 4, 3- bpj, 5] zoci ne (Conpound of Reference Exanple

In a similar manner to Reference Example 11, 5-benzyl-7-
chloro-9- (methylthio)-6-o0x0-2,3,4,5-tetrahydro-6H-pyrimido(4, 5~
b][1l,5]oxazocine (Compound of Reference Example 26; 245mg) was

10 reacted with 2-methylphenylboronic acid (115mg) to obtain 5-
benzyl-7- (2-methylphenyl)-9- (methylthio)-6-oxo0-2,3,4,5-
tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine (230mg, 81%).

MS (FAB*)m/z:406 (M+H")
HRMS (FAB') : Calcd for C;3HzaN30,5:406.1589; found:406.1599
15

<Reference Example 30>

In a similar manner to Reference Example 11, 7-chloro-5-

(2-methoxybenzyl) -9- (methylthio)-6-oxo-2,3,4,5-tetrahydro-6H-
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18; 86.01g), 4-(t-butoxycarbonylam no)pi peridine (36.1ng), and

1, 4-di oxane(1lnm.) was refluxed for 5 hours while heated. The reaction

m xture was diluted with ethyl acetate, was washed with water, and was
dried over anhydrous sodium sulfate. The 10 sol vent was then renoved to
obtain a residue. Wile this residue was chilled on an ice bath, 3nmpl/L
hydr ogen chl ori de ethyl acetate (1nl) was added and the m xture was stirred
for 30 npbyprimhdofheB-hhdLhéd okewpcaher ¢Compenper atfuRef eTencsoExemplwas
removed and the renaining product was dissolved in 15 tetrahydrofuran
(1nL). Wil e1bhagsoleti eBavasdchiikhed -ae taylbtenatbr ohiicelayldanigmne opdd:)l m)
and acetic anhydride (0.05nL) were added and the resulting m xture was

stirred af EB H%heﬁn%ah@&ﬁo&%eﬁf%ym )07 -'(_hemre%?&‘_{/tl!p?l@ gmt@re was then

diluted w yl acetate, was waShed with water, was then dried 20

over anh&gf oHs spebuMEsulLave, Jhe %%Lc!gﬂgﬁgvefg?,s&ﬁgg{muﬁ ddfie resul ting

resi due on-a S|V|éa gel omat ography (et hyl

acet at e) ain 9-1.4 ( am pi peridine-1-yl]-5-[3,5
b.s(trﬁfPEgFoBiPHQFPSQH?y?%E§%€2 ﬁggﬁylphenyl) 6- 0x0-2, 3,4, 5

tetrahydro- 6H rlnldo 4,5-b][1, 5] oxazocine (5l.0Omg, 53~). 5

VB( El ) m ¥S6é85PB ¥&§) Cal cd for C31H31F6N5~3: 635. 2331

f ound: 635. 2360 1H—NNR(4OONt CDC13) ppm 1.25-1.41(2H, m, 1.91-2.05(6H m,
2.07-2. 19RME(FAR,) 2. 251 8#, fs¥, CRAHIMN:RES : 486 . 1633 ; 2andtd: 2Bip) 163428( 1H, dd,
J=14. 6and4.9Hz), 3.75-3.90(1H, m, 3.85(1H, d, 10 J=14.6Hz), 3.99-4.09(1H,
m, 4.28-4.42(2H, m, 4.72(2H, brd, J=12.7Hz), 5.28-5.36(1H, n), 5.32(1H,
d, J=14.6Hz), 6.91 6.98(1H, n), 7.02-7.08(1H, m, 7.19-7.26(2H, m,

7-57(2H,<§Lfeze§gglﬁxaﬁplg53i§xanple 38>CF3 M ~0\ CF3 Me. r S. OHIn a
simlar manner to Exanple 37, 5-[3,5

10
In a similar manner to Reference Example 11, 7-chloro-5-
(4-fluorobenzyl)-9- (methylthio)-6-0ox0-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b]l[1,5]oxazocine (Compound of Reference Example
28; 231mg) was reacted with 2-methylphenylboronic acid (103mg)
15 to obtain 5-(4-fluorobenzyl)-7-(2-methylphenyl)-9- (methylthio)-
6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-b] [1l, 5]oxazocine
(257mg, 97%) .
MS (FAB')m/z:424 (M+H")
HRMS (FAR") : Calcd for C23Hy3FN30,S:424.1495; found:424.1504

20

63



bi s(trifluoronethyl)benzyl]-9-(nmethylsul fonyl)-7-(2

nmet hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydro- 6H pyri mdo[ 4,5 20 b][1, 5] oxazoci ne
(Conpound of Reference Exanple 18; 86.QOmg), 4

(t-but oxycar bonyl am no) pi peri dine (36.1ng), and 94 met hyl sul f onyl chl ori de
(0.05nL) were reacted to obtain 5-[3,5 bis(trifluoronethyl)benzyl]-9-[4
(met hyl sul f onyl am no) pi peri di ne-1-yl]-7-(2-nethyl phenyl)-6-o0x0

2, 3, 4, 5-¢ré fahantc ©- Bkbmpyr énd 2| 4, 5-b] [ 1, 5] oxazoci ne (31.7ng, 5 31-~).
MS(El)m z: 671(M+) HRMS (ElI) : Calcd for C3pH31F6N5~4S: 671. 2001;

found: 671. 2004~H NVR(400Mz, CDC13) ppm 1.42-1.54(2H, m, 1.91-2.19(5H, nm,
2.25(3H, s), (3H, S}=3.03-3.14(2H, m, 3.25-3.33(1H m, 10

3. 53-3. 65( o @): 1H, m, 3.85(1H, d, J=14.6Hz), 4.29-4.42(2H,
m, 4.64-4. / 0 “3Z(1H, d, J=14.6Hz), 6.92-6.98(1H, n),

7.02-7. 08( LHN* 7.1009-7.25(2H, m), 7.57(2H, s), 7.80(1H, s) 15 <Exanple
39> CF3 Ne§ﬁ)§ ~J NCF3 ~N-N~O C,SSNJ Me~ O In a simlar manner to
Exanpl e ﬁg<§5-ﬂ3,9 I s(trifluoronethyl)benzyl]-9-(nmethylsulfonyl)-7-(2

met hyl pheny®) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H-pyri m do[ 4,5 20 b][1, 5] oxazoci ne
(Conpound of Reference Exanple 18; 86.0mg), 1 (t-butoxycarbonyl)piperazine
(33.6ng), and 05 a sEnhldsuhdongr chPoReEerencoshkimMpbrelr eattr BENEYLoHrai n
5-13,5 bis(trifluoromethyl)benzyl]-9-[4-(nethylsul fonyl) pi perazine-1
yl ]-7-(2{penbyhpbphghyif-0xom2LBydthibetbabydrd, 84, 5-tetrahydro-6H-
pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (54.6nmg, 55~). 5 MS(ElI)n z: 657( M)
5 pyrimido[4,5-b]l[1l,5]oxazocine (Compound of Reference Example
29; 215mg) was used to obtain 5-benzyl-7-(2-methylphenyl)-9-
(methylsulfonyl)-6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
b][1l,5]oxazocine (210mg, 91%).
MS (FAB")m/z:438 (M+H")

10 HRMS (FAB'): Calcd for C3H2iN30,5:438.1488; found:438.1461

<Reference Example 33>

MeO

Me 0
N
N |

PN

Me/§ N0
0
In a similar manner to Reference Example 17, 5-(2-
15 methoxybenzyl)-7- (2-methylphenyl)-9- (methylthio)-6-o0ox0-2,3,4,5-

tetrahydro-6H-pyrimido(4,5-b][1,5]oxazocine (Compound of
Reference Example 30; 202mg) was used to obtain 5-(2-

methoxybenzyl) -7- (2-methylphenyl) -9- (methylsulfonyl)-6-oxo-

2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine (188mg,
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HRVS (El) : Calcd for CZ9H29F6NSO4S: 657. 1844; found: 657. 1843 <Exanpl e 40>
CF3 M ~0\ N~1 NCF3 ~N-N~O Me-S-N J ~0 10 In a simlar manner to
Exanple 37, 5-[3,5 bis(trifluoromnethyl)benzyl]-9-(methylsul fonyl)-7-(2
met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyrim do[ 4,5 b][1, 5] oxazoci ne
(Conpound of Reference Exanple 18; 86. Om),
(t-butoxycarbonyl) honopi perazine (36.1ng), and 15 net hyl sul fonyl chl ori de
(0.05m.) 8Wdne reacted to obtain 5-[3,5 bis(trifluoronethyl)benzyl]-9-[4
(et hyl sul f onyl ) honopi per azi ne-1-yl]-7-(2-net hyl phenyl ) - 6- oxo

2, 3, 4, 5- ust(rabyph oz 64k @y (mendo[ 4, 5- b] [ 1, 5] oxazoci ne (46. 4ng, 46~). 20
MS(El)m z: 671(MW) HRMS (ElI) : Calcd for C3pH31F 6N5~4S: 671. 2001

f ound: 67 6 . 44> . Ln Ry kar ner to
Exampl o B3 P T PT  Sar SR § BeASy 7L o Chnthe P2l Paryl ) - 7-(2
met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyrim do[ 4,5 b][1, 5] oxazoci ne
(Compound of Reference Exanple 18; 86.0m), 1
(t-butoxycarbongl)honopiperazine (36.1ngy), and acetic anhydride (0.05nl)
vere reacRedSrEn6ht EXAT9LE44Cet yI honopi per azi ne-1 10
yl)-5-[3,5-bis(trifluoronethyl)benzyl]-7-(2-nmethyl phenyl)-6

0xo0-2, 3,4, 5-t hydr o- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (39. 5ng, 41-~).
MS(El)m z: 635 HRIVB( : Calcd for C31H31F6N5~3: 635. 2331;

f ound: 635. M813 Mz, CDC13)ppm 1.83-2.06(4H, m, 2.12(3H, s),
2.25(3H, d, Jz2 53. (1H, dd, J=15.1and4.4Hz), 3.33-4.15(10H, m,

In a similar manner to Reference Example 17, 5-(4-
fluorobenzyl)-7- (2-methylphenyl)-9- (methylthio)-6-0x0-2,3,4,5-
tetrahydro-6H-pyrimido([4,5-b][1,5]oxazocine (Compound of

10 Reference Example 31; 230mg) was used to obtain 5-(4-
fluorobenzyl)-7- (2-methylphenyl) -9- (methylsulfonyl)-6-oxo-
2,3,4,5-tetrahydro-6H-pyrimido{4,5-b]{1l,5]oxazocine (225mg,
91%) .

MS(FAB")m/z:456 (M+H")

15 HRMS (FAB'): Calcd for C23H23FN3045:456.1393; found:456.1413

<Example 1>

CF

N/

: @

N CF

' 3
Sha

Phenylboronic acid (27.4mg),
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4.29-4.42(2H, m, 5.31(1H, d, J=15.1Hz), 6.91-6.98(1H, n), 7.01-7.08(1H,
m, 7.19-7.25(2H, m, 7.57(2H, s), 7.80(1H, s) 20 97 <Exanpl e 42> Me N
O~ M CF3\ / NCFa In a simlar manner to Exanple 37, 5-[3,5

bi s(trifluoronethyl)benzyl]-9-(nmethylsulfonyl)-7-(2 5

met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyrim do[ 4,5 b][1, 5] oxazoci ne
(Compound of Reference Exanple 18; 86.0mg), 3

(t - but oxyserdlony [ e pla¢nBi pedéyhpye ) phldadeun368 1AgYy) , ahdlaesei ¢lahhydri de
(0.05nL) were reacted to obtain 9-[3

(acetyl aqr pog i Sz 4BE hyb Py ol | dhaealaybl 7b- aéuéoﬁg solution of sodium
bls(trlfluoronethyl)benzyl] 7-(2- nethylphenyl) -0x0-2,3,4,5

hyd 4 52.9ny, 56~
E\S/EE E?)%égﬁgﬁ‘%}% M[(E%Q] géa? Por il‘rilélFGNSngB 63)5 2331: found:
35. 2293 15, <Ex N~O 0~
m xture B?Séth?gBBFgT?FP§ng?8ﬁ¥}ﬁyl)Sé ?yPTb§w§§thow~ 2y15-8-8xo-
(et hyl sul fonyl)-7-(2- nethOXéphenyl) tetrah

6H pyrd n? ddf 4; B BFF{a§¥6§826 H@r%ﬁﬁﬁﬁégné éa%ﬁeFZP§ﬁ580E§§n8FQmEQunf18ng)
t hi onor phol i ne (100ng), and 1, 4-di oxane (1nlL) was refluxed for 5 hours
whi | e heafeBef@henceaExeonlai ¥t u78.4mg) 5 diitediertedet Hye MEBEAFR Wags
washed with water, and was then

refluxed for 3 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

10 then dried over anhydrous sodium sulfate. The solvent was
removed and the resulting residue was purified on a silica gel
column chromatography (ethyl acetate: hexane = 2: 1) to obtain
5-[3,5-bis(trifluoromethyl)benzyl]-9- (morpholine-4-yl)-6-0oxo-7-
phenyl-2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1,5])oxazocine

15 (80.9mg, 95%) in the form of yellow amorphous product.
MS(EI)m/z:566 (M")

HRMS (EI): Calcd for Cy7H4FgN403:566.1753; found:566.1760

<Example 2>

20
In a similar manner to Example 1, 5-[3,5-

bis(trifluoromethyl)benzyl]-7-chloro-9- (morpholine-4-yl)-6-oxo-
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dried over anhydrous sodium sul fate. The sol vent was renoved and the
resulting residue was purified on a silica gel columm chromatography
(hexane: ethyl acetate = 10: 1). The resultant crystal was dissolved in
tetrahydrofuran (1nL), followed by 10 addition of 3-chl oroperbenzoic acid
(105nmg) and stirring for 3 hours at roomtenperature. Subsequently, the
reaction mxture was diluted with ethyl acetate, was washed with a

sat ur at ez, agdedusesvbbydoo-6H-pydimirdbydr 6gbh [tabborateciard (Gaspbhed dri ed
over anhydrous sodium sul fate. The solvent was renoved 15 and the resulting

resi due M@SR@ﬂéféﬁ@é BRafp Skl i73-:a7getsmgq>l waB ebrerafogtiaphy-( hexane: ethyl
acetate = 2: 1) to obtain 5-[3,5

bi s(tri fkwﬁpﬁ%%{%iﬂs%%ué %ci& }adi, ﬁfﬁg‘i htg”BbEQ%' geE{% ¥L) -

(2- met hoxyphe - 0XO- tetra H pyrim b][l 5] oxazoci ne

E%Sﬁz”‘%psﬁa@%%réﬁﬂ%a %%gaﬁ%‘é‘é%@i?é*wégfﬁugggcﬁh%wﬁizg—éfsgresohaef -

N CF3 ~N~N~ m | ar manner to Exanp [3,5

bi s(t thbrér@itCﬁy?)%eﬁz§rfei7relz‘Yﬁ§Pﬁ§ﬁpH¥ﬁ§ﬁn)ld9[é 25-2117, 31 oxazocine

(et hyl sul fonyl ) - 6- oxo0- 2, 3, 4, 5-tetrahydro-6H pyrimdo[4,5 b][1, 5] oxazoci ne
(Cbnpounﬁ75f6m§fe86ﬁte Exanple 18; 115ng) was reacted with

1- net hyl pi perazine (40.3ng) to obtain 5-[3,5

bi s(tri fMaOEDMRY hybBBEMZY| | - 7- (2- met hyl phenyl ) - 9- (4

met hyl pi per azi ne- 1-yl)-6-o0x0-2, 3, 4, 5-tetrahydro-6H 10

pyri m dofiamS (BRI} 1, Bhoxazeerne, (i A0, : $447) 16 98( FABIMAL 285986 6 MHE) HRVS

(FAB+) : Calcd for CZgH3pF6N5Qz: 594.2304; found: 594. 2289 <Exanple 45> Me
= 0\ N 5NN L2, 1M, ppm:2.00-2.09 (2H, m), 3.29-3.38(1H, m),
10 3.71-3.78(4H, m), 3.81-3.92(5H, m), 3.99(1H, 4, J=15.1Hz),
4,32-4.45(2H, m), 5.36(1H, 4, J=15.1Hz), 6.92-6.98(1H, m),
7.16-7.22(1H, m), 7.31-7.37(1H, m), 7.44-7.50(1H, m), 7.73(2H,

s), 7.82(1H, s)

15 <Example 3>

3
Me 0 MF’<::fZ
& N 0

\)

In a similar manner to Example 1, 5-[3,5-
bis(trifluoromethyl)benzyl]-7-chloro-9- (morpholine-4-yl)-6-oxo-
2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1l,5]loxazocine (Compound

20 of Reference Example 7; 78.8mg) was reacted with 2-
methylphenylboronic acid (30.6mg) to obtain 5-[3,5-

bis (trifluoromethyl)benzyl]-7-(2-methylphenyl)-9- (morpholine-4-
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In a simlar manner to Exanple 13, 5-benzyl-7-(2

nmet hyl phenyl ) - 9- (net hyl sul f onyl ) - 6- oxo- 2, 3, 4, 5-t et rahydro- 6H 100

pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (Conpound of Reference Exanple 32; 65.7ny)
was reacted with 1-acetyl pi perazine (23.1ng) to obtain

9- (4- acetyl pi perazi ne-1-yl ) -5-benzyl - 7- (2- met hyl phenyl )

6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne 5 (45. Oy, 62~).
M5 ( FAByl) -6fpxo-2,8, 8, 6-MeldtahyldRs 6¢=AB+) mi dedl46 & -tar[ 1C20 32«3 net 86

. 2505; found: 486 .2505 <Exanple 46> Me O-N~ 10 M@ MeO ~N O In a simlar
manner tQ7kxamgl egk8) .5- (2- met hoxybenzyl)-7

(2- et hyl phenyl) - 9- (et hyl sul f onyl ) - 6- oxo- 2, 3, 4, 5-t et rahydro
6H—pyrinhgghi9§ ]g@oﬁherazocine (Conpound of Reference Exanple 33; 70.2nm)
was reacte 1-acetyl pi perazine (23.1ng) to 15 obtain

9- (4-ace hazin 1) - 5- (.2~ oxyhen -T7=(2 ..

nethylphgﬁygfgg g g é %O% ?éﬁﬁéﬁéh?@1%€§p§¥b%fdg%ﬁ?g'BFpl}gfgxazocine
(48. 3ny, ~). M5 ( FAB+ ) mz : 516 ( M+rH+ ) HRMS (FAB+) : Calcd for

Cz9H3 04 516 2611; found: 516.2610 20 101 <Exanple 47> M ~ 0 ~ ~ F N
~NNOONJ M In asimlar manner to Exanple 13, 5-(4-fluorobenzyl)-7 5

( 2- met hykphenmplLe- 4>( net hyl sul f onyl ) - 6- oxo- 2, 3, 4, 5-t et rahydro
6H—pyrinido[4,5-b][1,5]oxa%%pine (Conpound of Reference Exanple 34; 68.4np)

was reacted w -acetylp% erazine (23.1ng) to
N

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

bis(trifluoromethyl)benzyl]-7-chloro-9- (morpholine-4-yl)-6-0oxo0-
10 2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine (Compound

of Reference Example 7; 78.8mg) was reacted with 2-

chlorophenylboronic acid (28.1lmg) to obtain 5-[3,5-

bis(trifluoromethyl)benzyl]-7-(2-chlorophenyl)-9- (morpholine-4-

yl)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1l,5]oxazocine
15 (79.0mg, 88%).

MS (EI)m/z:600(M")

HRMS(EI): Calcd for C27H23C1F6N403:600.1363; found:600.1375
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obtain 9-(4-acetyl pi perazine-1-yl)-5-(4-fluorobenzyl)-7-(2
nmet hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydro- 6H pyri mdo[ 4,5 10 b][1, 5] oxazoci ne
(42.0Ony, 55~). M5 ( FAB+ ) mlz : 50 4 ( MtH+ ) HRMS (FAB+) : Calcd for
C28H31FN5(3: 504. 2411; found: 504.2408 Evidence of the effectiveness of the
conpounds of the 15 present invention is provided belowwth reference to
Test Exanpl es. <Test Exanples> (1) Test for NK1 receptor antagonist The
met hod usegamwp3eassording to the nethod proposed by S. 20 Dion et al. (D on
et al., Life Sciences 41(1987): 2269), to which mnor nodifications were
made. 102 Qui pea pigs were stunned by a blow on the head and were
exsangui nated frijomthe carqjd d artery and ilea were isolated. The ileum was
nounted in an @rgan bath ntai ni ng Tyrode's sol ution which was mai nt ai ned
at 32 C and BaL i and 5 5~ C02. The ileumwas subjected to a
nd allowed to equilibrate for 20 m nutes before
RS/ stharted. ofs a control, a concentration-response curve
for substancerﬁ ih the| absencd of any of test conpounds was used. The NK1
receptor @ntg \"s, tivity of each test conpound was 10 determ ned by a
concentrqﬁl/h-response curve obtained by pretreating at |east three
concentratrons of the test conpound for 10 m nutes and subsequently
appl yi ng substance P in a cunmul ati ve manner. The Kb val ues were determ ned
according to tha aeshodlat Sehhnked aodExheplesdl,t$-dBe5shown in Table 1 15
(Schild Brit. J. Pharmacol. 14(1959): 49). The conposition of the Tyrode's

sol Ut i ONWag £2s £ ablewst i Pberi 2436 -9, HEbro -2-TmosdBbA 1222 513. 5% oxo-
MyC12~6Hz0 = 1.0, NaH2P04~2HzO = 0.4, NaHCO03 = 11.9, glucose = 11.1

(nnD|/§)Zgg,aqg—tetrahydro—6H—pyrimido[4,5—b][l,5]oxazocine (Compound

t he experi nent

of Reference Example 7; 78.8mg) was reacted with 4-

fluorophenylboronic acid (25.2mg) to obtain 5-[3,5-

bis (trifluoromethyl)benzyl]-7-(4-fluorophenyl)-9- (morpholine-4-

yl)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine
10 (61l.5mg, 70%).

MS(EI)m/z:584 (M)

HRMS (EI): Calcd for C;7H,3F7N403:584.1658; found:584.1659

<BExample 6>

F
CF

L
N
N/ CF3
)\\')

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

bis(trifluoromethyl)benzyl]-7-chloro-9- (morpholine-4-yl)-6-o0oxo-
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Tabl e 1 Test ConpoundsKb(nnol /L) Conpound of Exanpl e 20.294Conpound of
Exanpl e 130. 217Conpound of Exanpl e 140. 798Conpound of Exanpl e

160. 105Conpound of Exanpl e 180. 459Conpound of Exanpl e 200. 0794Conpound of
Exanpl e 250. 427Conmpound of Exanpl e 260. 398Conpound of Exanpl e

270. 440Conpound of Exanpl e 290. 100Conpound of Exanple 370. 151Conpound of
Exanpl e 380. 214Conpound of Exanpl e 410. 308Conpound of Exanpl e

430. 123Canpoung -ek taaydre 440 pa6 3t BeK-46 3701289 54 cGaraalint: dezapdadi i n
Exanpl e 18 in Japanese Patent Laid-Open Publication No. Hei 9-263585 5 As

can be sgengbiremchibe HesHihe of, Tablsagh, wWdie s dnl)2 or- sal ts thereof
prove to be effective NKL receptor antagonists. (2) Cystonetry test on

gui nea pi raing £ o et oposed by JS.
Pet er sondgfflé%?-g?%ggg@%%oﬁgd&\éqg ﬂ%%r}.4%ar€n%(§)q$ﬁt5ﬂ8®s'%l( 1989): 231),
to which_minor ,mudifications.were e. 104 .. Guinea.pi e anesthetized
with haIBFﬁgﬁélgﬁ&qﬂ%?QQ%éﬁ1¥%59Qg?%'§&ﬂ%ﬂdHéiﬁ?R&Eﬂ%ﬁﬁi%' each ani mal
Subse%%eqtly, bgﬁh uregaéséyere Eigng%iquﬁéﬁgﬁ%fUt on the kidﬁ§é§Side'

Pol yet hy|(@w&pdgtiaeers YAe ré 9xerd ed 4 M ] PG AR an

i njection pathway for physiol ogical saline and a pathway for the

nmeasur enit[ 106 lioxarzanodsiec dl7 Jpréagsurd® ¥ )Bach ani nal was restricted in a
Bal | man cage and was left for nore than 2 hours. Subsequently,

roomt enper (@ e Zs@Hon@r'was i nj ected through the bl adder catheter into the
10 bl adder at a rate of 6ni/hr to conduct a cystonetry test. Once the

ef fecti V@IRMSG(%QEH CBNRG tBH RS, 181,801)d,2602 .a 5625t FOAMBIRYND WER9
i ntravenously adm nistered into the jugular vein. The effective bl adder

capacity is defined as the volunme of saline injected fromone urination to
the next. The effect of each 15 test conpound was determ ned as the

i ncrease in the average bl adder vol une, which was determ ned based on the

averag ﬁﬁﬁﬁm§iQAﬁﬁumeneasured 30 mnutes prior to the adm nistration of

the test conpound and the average bl adder vol ume nmeasured every 30 m nutes
after the adm niGMer ati on of the test conpound. 20 The results are shown in
Table 2. 25 105 CF,

0
N N CF,
PNy
NN
0
In a similar manner to Example 1, 5-[3,5-
bis (trifluoromethyl)benzyl]-7-chloro-9- (morpholine-4-yl)-6-0oxo-
2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine (Compound
15 of Reference Example 7; 78.8mg) was reacted with 4-
methoxyphenylboronic acid (27.4mg) to obtain 5-[3,5-
bis(trifluoromethyl)benzyl]-7- (4-methoxyphenyl)-9- (morpholine-
4-yl)-6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-b] [1,5]oxazocine
(72.0mg, 80%).
20 MS(EI)m/z:596(M")

HRMS(EI) : Calcd for C,gHzeFsNs04:596.1858; found:596.1871
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Tabl e 2 Dosel ncrease i nTest conpounds(i.v.)bladdermIkca acitConpound of
Exanpl e 160. 359. 4Conpound of Exanpl e 200. 340. 4Conpound of Exanpl e

410. 336. 8TAK- 6370. 312. 0123. 8320.5 * Conpound described in Exanple 18 in
Japanese Patent Lai d-Qpen Publication No. Hei 9-263585 5 As can be inferred
fromthe results of Table 2, the conpounds (1) or salts thereof have a
better ability to increase the effective bladder capacity than TAK-637 in
terms of<kthempoéegsy as well as the maxi rumeffects. 10 | NDUSTRI AL

APPLI CABI LITY As set forth, the present invention has been devi sed based on
t he di scovery tRat the novel fused bicyclic pyrimdine derivatives and
salts thereof agtcas effecktve tachykinin receptor antagonists. 15 In
particul ar, no |y have & conpounds of the present invention proven to
act as NK1 regepibr antg sts, but they have al so been shown, by the Test
Exanpl es aMefe, t & hatre e-/ter effects than the conventional conpounds.
Speci fically, offpoundscpf the present invention 106 proved to
exhibit signif cd tly higher bharnacologlcal effects as conpared to
TAK-637,rd“NwémN aapdund, when tested for their effects on dysuria, a

t achyki nign- pkdi at ed dlsorder by cystonetry, during which the ability of
each of th¥ conpounds 5 to increase the effective bl adder capacity was
determ ned in guinea pigs with broken spinal cords. In brief, when given in
smal | er doses, 1hhe sompandsanhetheopERarRpiei DyeBtiidn5exhi bited

phar macol ogi cal effects conparable to the conventional TAK-637 conpound.

Al'so, thg;sape;deassonbehhe)peARYUNAS -eh1bhe-Preaerbndd inavantign shoaught
about S|gn|f|cantly better pharnacologlcal effects and elicited higher

maxi §f§e FQ@Q?EQ&.'QB%H hpgim ians bﬁftlcgrfemg%ﬁf t RS mpLEENt

|nvent|on ah reof ex |ttIe toxi ¢ity an re thus proven to
be hi ghl . _Accor o] nds of th res t ,15 invention and
salts théFeg??eﬁﬁPgﬁ %B¥Fe§f|v§ g&?ﬁy?ﬁﬁlﬁeac B 273

dimethoxyphenylboronic acid (32.8mg) to obtain 5-[3,5-

bis(trifluoromethyl)benzyl]-7-(2,4-dimethoxyphenyl)-9-

(morpholine-4-yl)-6-o0oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
10 bl[1l,5)oxazocine (73.8mg, 79%).

MS(EI)m/z:626 (M")

HRMS (EI) : Calcd for C29H23F5N405:626.1964,‘ found:626.1951

<Example 9>

N/ CF3
LI )

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

bis(trifluoromethyl)benzyl]-7-chloro-9- (morpholine-4-yl)-6-oxo-
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ant agoni sts, are of significant usefulness in the treatnent of various

pat hol ogi cal conditions including pollakiuria. 107 CLAIMS 1. A fused

bi cyclic pyrimdine derivative represented by the foll ow ng general fornula
(1), or a salt thereof: AON~N-(CH2) m\ B/ (1) 1 CNNO~ (CH2) n5
wherein the rings A and B are each a benzene ring, which may have 1 to 3
substituents (any adjacent two of which nmay be bound to one another to form
a ring) 2hat4abeteachhiyddepéHdpptlimideldcbebd]filom bRezgrdne dGossuindg of a
hal ogen 10 atom a Cl to C6 al kyl group, which may be substituted with a

hal ogen gtonkrapdndeCixbRpe alkorybmghowls khacteddwlths4a 5- to
7- menbered nitrogen-contalning ring, which nay contain, aside fromthe

ni trogen gt gty LR ANEhengakarBasel aetad (huorhihe o upagonsiyiag of a

ni trogen ato a su tom and an oxygen atom the ring C may further
contain g,substituent selected fr he ,gr,qu NSisti f 1,0 C6

al kyl gr%bﬁ?galﬁ@HPEQVF%nghgﬁnEYEEL?6?éﬁ‘§F%§§yVES?6&%9P§eP§P P group, a
Cl to C6 al kyl carbonyl group, a Cl_tqo C6 al koxycar banyl gr.oyp, 0
carbaﬁby“m@FBUB}lgeﬁﬁﬁMg)65“8?9§3b§tﬁtéfé&téfhégrQG6§¥PV&&EF%€&%y%‘group, a
Cl to C6 al kyl sul fonyl group, an anino 108 group, a nono- or

di - subst bl (iLel ] cxarectpeal(kPl- AMOno 6gddup, a Cl1 to C6 al kyl car bonyl ani no
group, a Cl to C6 al koxycarbonyl am no group, a Cl to C6 al kyl sul fonyl am no

group, amMsSorm)gyaupP94M6) nenbered aromatic heterocyclic group, and a
substituent 5 represented by the following fornula: -N D wherein the ring D

is a 3- jgamg{EeyheradcAOFakOMBIH,GFNs05:609.2175; found:609.2153

10 <Example 10>
CF

3
MeO 0 //Q
N
N/| CF3
PN
NN g
0
In a similar manner to Example 1, 5-[3,5-
bis(trifluoromethyl)benzyl]-7-chloro-9- (morpholine-4-yl)-6-oxo-
2,3,4,5-tetrahydro-6H-pyrimido[4,5-b] [1l,5]0oxazocine (Compound
15 of Reference Example 7; 78.8mg) was reacted with 2-
methoxyphenylboronic acid (27.4mg) to obtain 5-[3,5-
bis(trifluoromethyl)benzyl]l-7-(2-methoxyphenyl)-9- (morpholine-
4-yl)-6-o0x0-2,3,4,5-tetrahydro-6H-pyrimido{4,5-b] [1,5]oxazocine
(77 .5mg, 87%).
20 MS(EI)m/z:596(M")

HRMS (EI): Calcd for CagHzsFeN404:596.1858; found:596.1843
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het erocyclic ring, which may contain, aside fromthe nitrogen atom 1 to 3
het eroat ons sel ected fromthe group consisting of 10 a nitrogen atom a

sul fur atom and an oxygen atom and nmay further contain 1 or 2
oxo0-substituted carbon atons; mis 1 or 2; and nis 2 or 3. 2. The fused
bi cyclic pyrimdine derivative according to 15 claim 1 represented by the
follow ng general formula (1a), or a salt thereof: | CF3 0O N~ N\ / Cl a)
| C N N @eExaftb2 n1€F 3 wherein the ring Ais a benzene ring, which may
have 1 to 3 substituents (any adjacent two of which may be bound to one 20
another to forma ring) that arepeach independently selected 109 fromthe
group consi sting o”‘gi al ogen_af{om a Cl to C6 al kyl group, which may be
substituted with a Wg enand a Cl to C6 al koxyl group ; the ring C
is ab5- to 7-nenbered t'N gend-Lontai ning ring, 5 which may contain, aside
1™ 3 heFgroatons selected fromthe group

n at|o

fromthe nitrogen oM

consisting of a nly&od m a sul fur atom and an oxygen atom the ring

C may further al'N” a stituent selected fromthe group consisting of a
Cl to CG up, a hydroxyl 10 group, a Cl to C6 al koxyl group, a
fornmyl a Cl to C6 al kyl carbonyl group, a Cl to C6 al koxycar bonyl
group, a bam)yl group, a nono- or di-substituted CL to C6 al kyl car banoyl

group, a Cl1 to C6 al kyl sul fonyl group, an am no group, a nono- or
di - substit ut edI€lat 8ifh lalrk ylaamniero tgr Geampd eCLL,15-t[3 ,66- al kyl car bonyl am no
group, a Cl to C6 al koxycarbonyl am no group, a Cl1 to C6 al kyl sul fonyl am no

group, ami@X@rdFoudrothed R ITRRINE 1-oNRIH1G rtet ey - [0 Ok o laintl e -1 -
substituent represented by the following forrmula: -N D 20 wherein the ring
D is a53314QihcRMeed RANan0mBl & _tetrahydro-6H-pyrimido[4, 5-
b]l{1l,5]oxazocine (Compound of Reference Example 8; 80.0mg) was
reacted with phenylboronic acid (20.0mg) to obtain 5-[3,5-
bis(trifluoromethyl)benzyl]-6-oxo-7-phenyl-9-[4- (pyrrolidine-1-
vl)piperidine-1-y11-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
10 bl[l,5loxazocine (51.8mg, 61%).

MS(EI)m/=z:633 (M)

HRMS (EI): Calcd for C;;H33FgNs02:633.2538; found:633.2507

<Example 12>

8
In a similar manner to Example 1, 5-[3,5-

bis(trifluoromethyl)benzyl]-7-chloro-6-0ox0-9-[4-(pyrrolidine-1-
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het erocyclic ring, which may contain, aside fromthe nitrogen atom 1 to 3
het eroatons sel ected fromthe group consisting of a nitrogen atom a sulfur
atom and an oxygen atom and may further contain 1 or 2 oxo-substituted
carbon atons; and 110 nis 2 or 3. 3. The fused bicyclic pyrimdine
derivative according to claim2, or a salt thereof, wherein in the genera
formula (1a), the ring Cis represented either by the following formula: -N
R ~ 5 whel gpip&tidsna-hydl 0xgl 39n0Bptear&hytiooCbHapkaimidoddps5-a for nyl
group, a Cl to C6 al kyl carbonyl group, a Cl to C6 al koxycarbonyl group, a

car banyh ) 91 04Pox8-8B0Re PEoftbofHBShiEt HEedrEhcbOrGEmal kY BGaBbamRyl) amaup,
an am no group, a 10 nono- or di-substituted Cl to C6 al kyl am no group, a

S 1o Corippannpenypankeny SRRy Acthot® B4R KESLRALIORY ABadOsaLP.

Clto C6 a onyl am no~ group; an 0X0 group, ered aronmatic

het er ocycl i o] . a_substi nt represented the foll ow ng fornul a:
"N D 15" MheraPhS R PLngrBRE by 38 S n e B e R ARP SR o Bheter el ¢
ring, which may contain, aside fromthe nitrogen atom 1 tqg 3 geteroatons
selecﬁbd(PYBﬁPihélﬂﬁﬁﬁpyébﬁéP§FFﬁ@nﬁr15Yﬁﬂf?ogeﬁ'éfGEFr3h§GFPU Hitom and
an oxygen atom and nmay 20 further contain 1 or 2 oxo-substituted carbon
atoms. 4pyThuifla§édSbbdyél bdopprpgiidiend 48ePgat PE&)according to claim 2, or
a salt thereof, wherein in the general formula (1a), the ring Cis
representedebymybe6sfioliMdwi ng formula: 111 -N X U wherein X is -0- or
-S(OqQg-; and g is 0, 1, or 2. 5. The fused bicyclic pyrimdine derivative

accor di ngrir8 (B fi. medicar farsalintReie9f sanhgsesn Esuhdesgengral forml a
(1a), 5thering Cis a functional group represented by the foll ow ng

formula: -NNR2 i (CH2) r

10 <Example 13>

<
4- (pyrrolidine-1-yl)piperidine (268mg),

diisopropylethylamine (0.6mL), and 1,4-dioxane(10mL) were added
to 5-[3,5-bis(trifluoromethyl)benzyl]-7-(4-£fluorophenyl)-9-

15 (methylsulfonyl)-6-oxo-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
b][1l,5]oxazocine (Compound of Reference Example 17; 914mg).
The mixture was refluxed for 5 hours while heated. Following
removal of the solvent under reduced pressure, the resulting
residue was diluted with ethyl acetate, was sequentially washed

20 with a saturated aqueous solution of sodium hydrogen carbonate
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wherein RZ is a hydrogen atom a Cl to C6 al kyl group, a fornyl group, a Cl
to C6 al kyl carbonyl group, a Cl1 to C6 10 al koxycarbonyl group, a carbanoyl
group, a nmono- or di substituted ClL to C6 al kyl carbanoyl group or a Cl to
C6 al kyl sul fonyl group; and r is 1 or 2. 6. The fused bicyclic pyrimdine
derivative according to claim2, or a salt thereof, wherein in the genera
formula (1a), 15 the ring Cis represented by the followng formula: -N
NR2~ | @@dp satheacied Réucosisascdastiyn griogpdiruma aiatdyyildsyl faony lwag oup;
and r is 1 or 2. 7. The fused bicyclic pyrimdine derivative according to
20 cl ai mtAenodrd esialot drhem@ffidroMde Isidi unh & Ul fag £ | hiehgodeeatakyaisor mul a
(la) is represented by the following fornula: 112 0O -N~N Me 8. The fused

bi cycli ¢ Ryl /ading el \i%tsllﬁ\i%l?l aqre(yl e%%a@ g!d?:jﬁlé?i _Igﬁlesaalélltﬂ?i etfél

wherein in the general for ) abov conmpound

ggg{f;ngﬁo § PlohartiBh) (L SAMAUL ISPLASSILSS B 4 ey e @

I fl 1) h
et hy| 5h %Z'n?;% 3y§) Bl G a6 TSRO T 10

10. The conpound according to claim1, wherein the conpound represented by
t he genepgp-ﬁgﬂﬁuu@ygxphygugqﬁi1yl)plperldlne -yll- ,4,5-tetrahydro-

bi s(trifluoromethyl)benzyl]-9-(1, 1- dloxothlonnrphollne 4 yl)-7

(2- et hylephreyyimiciod o523, 4,5 lteetazadvjidren- @3- 1mg,i ildd[ 4, 5 b] [ 1, 5] oxazoci ne.
15 11. The conpound according to claim1l, wherein the conmpound represented
by the gemeqmEal)nf/er:msiaM'y) is 9-(4

acet yl honopi perazi ne-1-yl)-5-[3,5-bis(trifluoronethyl)benzyl]

7- (2- met phphemyl.) B34, 25, bR YER 028 Ry HohdQlk415 2398
b] [ 1, 5] oxazoci ne.

10 'H-NMR(400Mz, CDCl;)ppm:1.46-1.87(6H, m), 1.92-2.17(4H, m),
2.24-2.36(1H, m), 2.56-2.69(4H, m), 2.99(2H, dd,
J=13.2and13.2Hz), 3.39-3.48(1H, m), 3.90-3.99(1H, m), 4.05(1H,
d, J=15.1Hz), 4.31-4.38(2H, m), 4.67-4.81(2H, m), 5.33(1H, 4,
J=15.1Hz), 6.90-6.98(2H, m), 7.39-7.45(2H, m), 7.76(2H, s),

15 7.86(1lH, s)

<Example 14>

In a similar manner to Example 13, 5-[3,5-
20 bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-

methylphenyl)-6-0oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-
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20 12. The compound according to (l), wherein the conpound represented by
the general formula (1) is 5-[3,5

bi s(trifluoromethyl)benzyl]-7-(2-methyl phenyl)-9-(4

met hyl pi per azi ne- 1-yl)-6-o0xo0-2, 3, 4, 5-tetrahydr o- 6H

pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne. 113 13 A tachykinin receptor antagoni st
containing as an active ingredient the fused bicyclic pyrimdine derivative
accor di niplt[d ,&lpxer e | @ampclrichrafu e fBx arrcen Banplidelr&0of86 1ong Arwddl
receptor antagoni st containing as an active 5 ingredient the fused bicyclic
pyri m di Readesddvatiicte 1a0GRHAIMIG it 3Ny 1048 fir &4 i dTRd ihydv b i aor a sal t
thereof. 15. A prophylactic or therapeutic agent for dysuria, including

def ect | va 4 " (4IRS Roh 35 JCEARRH NI T SRENCY o

i nconti nence urine, contalnlng as an active edie

blcycllc ne .derd vative accordi.n e of cl ai ns 1 t.hrough 12,
a sal t‘rpe%(-‘ﬁ’é&é)cdﬁe f‘g & A Br opgnyjfé B+ 5%4 ;%eyﬁltr5 RIBGRH 4Sr- & Sor der s of

dlgestlve tract such as ulcerative colitis and Crohn's di sease contalnlng

as an active 4 rgriEhrahty auns Gy GRS © 15 yrd IRFRIRCTRS |

according to any one of clainms 1 through 12, or a salt thereof. 17. A
prophyl a®%% .or therapeutic agent for voniting i nduced by exposure to
X-ray, chenotherapy, pregnancy, m graine, postoperative pains, decreased
gast r oi niMsstEIal/ z2v@57 My, and 20 side effects of drugs, containing as an
active ingredient the fused bicyclic pyrimdine derivative according to any

one of clgmiMssEl t:hrendy lebr a;,1,.58010,t:Ber7e0h g 718 foinidhesanentsixc agent for
treating conditions, such as asthma, coughing, ache, mgraine, tooth pain,

and r heunL g (3805t h&bb'l?)pﬁﬂ“iabﬁ“ £908$18N ft'yeobnsrgﬁf@ﬁt ke fused
114 bi cycl'ic pyrimdine defivative according to any oné of cf al s
10 2.27(3H, s), 3.29(1H, dd, J=15.l1land4.4Hz), 3.79-4.00(10H, m),
4.31-4.44(2H, m), 5.33(1H, 4, J=15.1Hz), 6.52(1H, t, J=4.6Hz),
6.95-7.03(1H, m), 7.03-7.09(1H, m), 7.21-7.26(2H, m), 7.57(2H,

s), 7.80(1H, s), 8.33(2H, d, J=4.6Hz)

15 <Example 15>

3
Me 0 f@
N
N z I ) CFS
o N 0

AN

| ~ZN

In a similar manner to Example 13, 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

20 b]l[1l,5)oxazocine (Compound of Reference Example 18; 86.0mg) was

reacted with 1-(pyridine-2-yl)piperazine(30.0mg) to obtain 5-
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In a similar manner to Example 13, 5-[3,5-

bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-

5 methylphenyl)-6-0xo0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-
bl [1,5loxazocine (Compound of Reference Example 18; 86.0mg) was
reacted with a sodium salt of 1,2,4-tetrazole (16.5mg) to
obtain 5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-6-
0xo-9-(1,2,4-tetrazole-1-yl)~-2,3,4,5-tetrahydro-6H-

10 pyrimido[4,5-b]l[1l,5]oxazocine (61.8mg, 73%).
MS(EI)m/z:562 (M)

HRMS(EI): Calcd for C25H20F5N502:562.1552,’ found:562.1569

<Example 20>

In a similar manner to Example 13, 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-

methylphenyl)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido([4, 5-
80
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10G +" 1061 ( ki oxazocine (Compound of Reference Example 18; 86.0mg) was

) 1098 () - 3! OFy109%22& () - ! YFy 10%GGE ()- | KFy10% Z/ Z& () - S 10%G& () - ! 8sdEbC

100G 10%=g5 Ekeé %@%ﬁ&lgh = 43 3% o tBYERokrbnod 1 HRAR 4( By $ LUk talin 5- 13, 5-
- f #1098 () - 101 10%44& ()- 1094& ()-! 10% | & ()-!'D 10% ()- 10G 10G

Tog e UL NS S A
#10%| & )2 myl#: o (4 &I )I %1%(;4%'% (3) %b@ejtq:lalhlif ro- (p)yrci;m]i%o% (‘:')—
5 b]l[l,5]oxazocine (12.5mg, 13%).
MS(EI)m/z:628 (M)
HRMS (EI) : Calcd for CigHzeFeN404S:628.1579; found:628.1523
'H-NMR (400Mz, CDCls)ppm:1.94-2.05(1H, m), 2.11-2.21(1H, m),
2.23(3H, s), 3.00-3.09(4H, m), 3.29-3.37(1H, m), 3.75-3.83(1H,
10 m), 3.86(1H, d, J=14.6Hz), 4.33-4.44(6H, m), 5.31(1H, d,
J=14.6Hz), 6.93(1H, d, J=6.8Hz), 7.06(1H, dd, J=6.8and6.8Hz),

7.21-7.30(2H, m), 7.57(2H, s), 7.81(1H, s)

<Example 21>
CF

3
Me 0 f’*(:fz
N 5 CF
Etozc\O)\\N .

In a similar manner to Example 13, 5-[3,5-

3

15

bis (trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl)-6-o0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1l,5]oxazocine (Compound of Reference Example 18; 86.0mg) was
20 reacted with 3-(ethoxycarbonyl)piperidine (28.3mg) to obtain 5-
[3,5-bis(trifluoromethyl)benzyl]-9-[3-

(ethoxycarbonyl)piperidine-1-yl]-7-(2-methylphenyl) -6-oxo-
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<Example 22>

In a similar manner to Example 13, 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-

10 methylphenyl)-6-oxo-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
b][1l,5]oxazocine (Compound of Reference Example 18; 86.0mg) was
reacted with 4- (ethoxycarbonyl)piperidine (28.3mg) to obtain 5-
[3,5-bis(trifluoromethyl)benzyl]-9-[4-
(ethoxycarbonyl)piperidine-1-yl]-7-(2-methylphenyl)-6-oxo-

15 2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1,5]0oxazocine (64.6mg,
68%) .

MS(EI)m/z:650 (M)

HRMS(EI) Calcd for C33H32FgNgO4 ¢ 650. 2328 found:650.2351

20
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lOGDBOIOVOOOOdE / 10G )
109Z& () - " 109Z&T( B |SATRIG LS Mannei) ok, ByanpieAg ( )2 109 () - 0011111 1} [ 9: /
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1' 1al112[HeH Yr ifla @ ome o8 €n) 2@l -10%0e {hy B ubb@ar X ) = B (D9 &' () -
5 methylphenyl)-6-o0xo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1,5]oxazocine (Compound of Reference Example 18; 86.0mg) was
reacted with 3-carbamoylpiperidine (23.1lmg) to obtain 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (3-carbamoylpiperidine-1-yl)-7-
(2-methylphenyl)-6-oxo-2,3,4,5-tetrahydro-6H-pyrimido([4, 5-
10 bl[l,5]loxazocine (74.0mg, 79%).
MS(EI)m/z:621 (M")

HRMS (ETI) : Caled for C30H29F5N503:621.2175; found:621.2139

<Example 24>

In a similar manner to Example 13, 5-[3,5-
bis (trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-

methylphenyl)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-
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<Example 25>

3
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N

) CF,
Me N~C'N

In a similar manner to Example 13, 5-[3,5-
bis (trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl [1l,5}oxazocine (Compound of Reference Example 18; 86.0mg) was
15 reacted with 3-(dimethylamino)pyrrolidine (20.6mg) to obtain 5-
[3,5-bis(trifluoromethyl)benzyl]-9-[3-
(dimethylamino)pyrrolidine-1-yl]-7- (2-methylphenyl)-6-0xo-
2,3,4,5-tetrahydro-6H-pyrimido[4,5-bl[1l,5]oxazocine (54.7mg,
60%) .
20 MS(EI)m/z:607(M")

HRMS (EI) : Calcd for Cs3gH31FgNs50,:607.2382; found:607.2368
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bl [1,5]oxazocine (Compound of Reference Example 18; 86.0mg) was

reacted with l-methylhomopiperazine (20.6mg) to obtain 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (4-methylhomopiperazine-1-yl)-7-
(2-methylphenyl)-6-o0xo0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-

10 bl[l,5]oxazocine (55.5mg, 61%).
MS(EI)m/z:607 (M")

HRMS (EI) : Calcd for Ci3gH31FgNs50,:607.2382; found:607.2362

15 <Example 27>

In a similar manner to Example 13, 5-[3,5-
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"210%G8' ()-]]' A AAAADE: ] 1073 MLOYEGE! ()-8 10%38 () - &6#10%3E () -

410968 ( 1oy FLOUEEE L Lo &L QUERA ) AL .
10%2&'()¥3$%1 Azéé%f?é‘%18égﬁp%%ngP%S@f%fff?ﬁfﬁgﬁfgllfbé£t<86.0mg) was

10938 () - @ws . .dEbG 109%Z&" (Ov-= 10%Z&' {:).- : _
10008 FRarbese i G g B IR R PYed st dgac Lme) to obtain S
10Z9' Z109%&Z& () -3%0%Z& ()-"$10%&" () - . .
10(%&&'5?)-[?’1@((r &S (Fri g%%éoﬁfﬁggﬁﬁﬁ%%%%?édéﬁé3Idfcetylamln°)PYfrOlldlne‘
4F10%Z&'&)-1F"10%Z&'()-/$10%Z&'g)- -109Z& () -+
109Z& () 1Fydievzd2cmstéyd rimsayd) dCd-omemsc 31 3zsF tRigERydro-6H-
pyrimido[4,5-bl[1,5]oxazocine (65.0mg, 70%).
MS(EI)m/z:621 (M")
HRMS(EI): Calcd for C30H29F6N503:621.2175,’ found:621.2173
10 'H-NMR(400Mz, CDCl;)ppm:1.90-2.03(5H, m), 2.07-2.19(1H, m),
2.19-2.32(4H, m), 3.28(1H, dd, J=15.land4.9Hz), 3.49(1H, dd,
J=11.7and4.4Hz), 3.69(2H, dd, J=6.8and6.8Hz), 3.74-3.91(3H, m),
4.29-4.42(2H, m), 4.52-4.62(1H, m), 5.32(1H, d, J=14.6Hz),

5.63(1H, brs), 6.91-6.98(1H, m), 7.01-7.08(1H, m), 7.18-7.26(2H,

15 m), 7.57(2H, s), 7.80(1H, s)

<Example 28>

In a similar manner to Example 13, 5-[3,5-

20 bis(trifluoromethyl)benzyl]-7-(4-fluorophenyl)-9-
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In a similar manner to Example 13, 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methoxyphenyl) -6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

15 bl[1l,5]loxazocine (Compound of Reference Example 19 ;88.5mg) was
reacted with l-acetylpiperazine (48.1lmg) to obtain 9-(4-
acetylpiperazine-1-yl)-5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-
methoxyphenyl) -6-ox0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1l,5]loxazocine (86.2mg, 90%).

20 MS(EI)m/z:637(M")

HRMS(EI): Calcd for C30H29F5N504:637.2124,‘ found:637.2085
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098 ()-S)! 10%38&: ' 1 10% * o9 0%c8 ()-"! 10%8 ()-P}dE:/ 10G 10GL<
1096G& () - : " 109G 1098 () HA10%G& () - 110%E () -/ $10%G& () - <26xY: /
7 #Nooge' ()-fni109zZ& ()-9F" 109Z& ()- ! 109Z& () -

LOGE" 10928 () -, | 109F&Y) 5
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10Z8&L<109 )\ﬁ%slo%z&' ()-3#109%&& ()-1 109&& ()-/ $109%&& ()--1109%&& () - oP1

Iy 10%] &(
f 1004/ & ()Mle Y10%| 4| & () - YS10%4| & ()-! HF10% | & () -! F100%4Z4Z8& () -
10Z(6LpwU31/ ! 0s10% ()- !0s10%| 7| & () -

| >OMLO% | r ] & ()l po@NiEA%RY] Menfler (oF EoSMbR'e Y13!,= 5-FB0%A & () - wX91/

1" 1094 & ()- 10% & ()-!P @O0% (& ()-! @LOY4TATE ()-'a
@ﬁoqﬂ|&f&ﬁsﬂf&ﬁ@%&dﬁbméﬁﬁyiwbenzyl] 9- (methylsulfonyl)-6-oxo-7-phenyl-
|+ 109] & ()- ) T10%I & ()& 0%1| & ()-$" 10%4| & ()- ""10%] & () - @

$1006| & () HAEL, J %] s O SR & 1 B M & et Q% S
EGHC TSP

10%| & ()--IOW | & () - 10%&f() sL 10%&f() s3"10%&' () - 104| 104|
of Reference Example 21; 84.0mg) was reacted with 1-

acetylpiperazine (23.1lmg) to obtain 9-(4-acetylpiperazine-1-
yl)-5-[3,5-bis (trifluoromethyl)benzyl]-6-oxo-7-phenyl-2,3,4,5-
tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine (53.7mg, 59%).

10 MS(EI)m/z:607(M")

HRMS (EI) : Calcd for C;9H27F¢N503:607.2018; found:607.2049

<Example 31>

15 In a similar manner to Example 13, 5-([3,5-

bis (trifluoromethyl)benzyl]-7-(4-fluoro-2-methylphenyl)-9-
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10L< 109& ()-1: FO40%& ()- S8L10%& ()- &6: ! 109%& () - 4mLO% () - QUEYNC !

1096& ()-, T 1096G& ()-|

MLOYGE ( X mShIUGE FEhyd') LBUBE LR, SY'1] BUBE HirphyIdY e ENG ply rs i EBATEE , (5~

|1 109G& ()-S"1096G& () - &L0%G& ()-"109G& () - 109%G& () - YQIEYNC | Y+@

10968 1 el %
0% 1(() ())/28@[(#) @2{@%8&&&() QUSRipolm¥ SEOUSE ereriél @Hakiplle 210%3% (g )HIEYNC

82%@@ B é%%%gm}%%ggeg PG A v ame
Sbp P GREl e TONR O rovi ot fraoronet R 7GRS

@@#10%@&
5 fluoro-2-methylphenyl)-6-o0ox0-2,3,4,5-tetrahydro-6H-

pyrimido[4,5-b][1l,5]oxazocine (47.4mg, 49%).
MS(EI)m/z:639 (M)

HRMS (EI): Calcd for C3¢HzgF7Ns503:639.2080; found:639.2078

10 <Example 32>

|
r/\N/kN 0/) CF,
O N

Me
In a similar manner to Example 13, 4-[3,5-
bis(trifluoromethyl)benzyl]-6-(2-methylphenyl)-8-
(methylsulfonyl)-5-oxo0-2,3,4,5-tetrahydropyrimido(5, 4-

15 f][1l,4]loxazepine (Compound of Reference Example 22; 84.0mg) was
reacted with l-acetylpiperazine (23.1lmg) to obtain 8- (4-
acetylpiperazine-1-yl)-4-[3,5-bis(trifluoromethyl)benzyl]-6-(2-
methylphenyl)-5-ox0-2,3,4,5-tetrahydropyrimido[5, 4-
f][1l,4]loxazepine (62.2mg, 68%).

20 MS(EI)m/z:607(M")

HRMS (EI): Calcd for Cy9Hz7F¢Ns03:607.2018; found:607.2026
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10938 () - 10%G& () - XDAEbC !'1 10938 () -/ $109%C& () - -

10968 () -+ 109G& ()-S) 109G& ()-9' ! 109%G& () - 036789BxmbC | 10%m& ()- 10G 10G
10G&L< 109G& ()-: 109G& ()- & 109%G& () - 4f 109%G& () - B| 7udEmbC

1" 10%m€ ()-!10%m€& ()- @ 10%v& () -1 #10%v& ()-f#10%m& ()-& 10%m& ()- 0q" dEmbC
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"[ =| dEnbC

| - z#10%meEKRmbT L1036+ () - @ 10%1& () - & z10%v& () - %+10%ve& ()-"10%v€& ()-|,j dEm
bC IY: 9%40%& ()- @LO%E () - &6" 10%1& () - 310%1& () - 1! 10%1& () - / $10%T& () ZbC
I 10988 () - y10%& () Lf #1096 (9, 32#10%G& ()- 10m 10m 10m.<10%m& () -

L. dEbC
| $1096G& () - 9" 109%G8

10938 () -"109%G& () -, t$10%G& () - .| VAEbC

o "10938 () - YN {0 ) - 1 10958 () - Z" 1098 () - " 10%G5& () - HIEbC
1 4" 10968 () - 1" 1096 BUGS! ( )OF &! 10%E&' () - +" 10%c8 () -f) @

10%&' () - DKNQRST] X QC I3 10868 ()- 10G 10G 10G& <

10968 () - :gLO%GE (N~ yBOGEE () - 96! 10938 () - ] RAEMHC

& 109%6&" (Y- " 1QU () @109 () | 11098 ()- y"109%& () - &Z109%& () -

E1dEnbC ! (s'N0% "()-109%6% () - O%E&f()-f#lO%E&f()-L#lO%E&T()-

1096&' () - UdEnbC !-, 109" () -1 +

10%3& ()-S) '10%& ()-9" 3"109%& ()-9%8" 1096 ()-" 10%%' ()-1dEnbC ! :

"10%6& () - S8SHIAYERs(inida3" hAUGE( ko £XAUBE e 13L1GMER , B~/ ! 10%& () - #WbC
bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-9-

5 (methylsulfonyl)-6-ox0-2,3,4,5-tetrahydro-6H-pyrimido(4, 5-
bl[1l,5]oxazocine (Compound of Reference Example 18; 86.1mg) was
reacted with 4-(2-oxopyrrolidine-l1l-yl)piperidine (30.3mg) to
obtain 5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-6-
ox0-9-[4- (2-oxopyrrolidine-1-yl)piperidine-1-y11-2,3,4,5-

10 tetrahydro-6H-pyrimido[4,5-b]l[1l,5]oxazocine (80.8mg, 81%).

MS(EI)m/z:661(M")

HRMS (EI) : Calcd for Ci33H33FgNs03:661.2488; found:661.2512

<Example 34>
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| s109%Z& ()-S109%Z& ()-9 109%Z& ()-s"109%& ()- 10G 10G 10GL< 10%G& ()- JedEbC
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- mMLO%Z& () -1 +10%Z& ()-@" 10%& ()-S7xnbC | @ 10%3& ()- 10Z 10Z 10Z9<

109%& ()-VY: Z109%& () - @ 109%%& () - &GL0%& () - 7s3gdEnbC

1110968 () - 10968&a( b4 @ 18%Gkamherg# b0 WREmp) of T310%6&3( 5L | 10%G& () - SAEMhC
| i 109G ()-! 109G () - 109G& ()-f$109%G& ()-L 109%6G& ()- 10%G& () - >7vdEmbC

- 1098 b £33 2 Uk okt 13 @ty (1)1 -9 AP0 Mk Hylpheny) -9-
% $10938' () - ioves ()-VTWKYdE: / 10G 10GL<109G& () - fV(iO%G&' ()-S810%& () -

sovee SRHEERRUEE (RIS G O
e b R QRS L 8 (52U

I"8F @ 10GLO%& ()-'XS 1096G& S? 1096& () - 1OZ 10z 1OZL<10%Z&T(;
10%z&j§)13%%g§q@)w1th - (morpholine-4-yl)piperidine (30.6mg) btain

10G' 10%6% &g %'i?%ﬁ& ()-fmOo%&' () - 9#10%& () - @#109%6&" () - mMLOYEK (B-#b[dE_@D
is (trifluoromethyl)benzyl]-7-(2-methylphenyl)-9-[4-
(morpholine-4-yl)piperidine-1-yl]l-6-oxo-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b][1l,5]oxazocine (72.6mg, 73%).
MS(EI)m/z:663 (M")

10 HRMS(EI): Calcd for Ci33H3sFgN503:663.2644; found:663.2654

<Example 35>

In a similar manner to Example 13, 5-[3,5-

15 bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-9-
(methylsulfonyl)-6-0xo0-2,3,4,5-tetrahydro-6H-pyrimido([4, 5-
bl[1l,5]oxazocine (Compound of Reference Example 18; 86.1lmg) was
reacted with 4-(dimethylamino)piperidine (23.1lmg) to obtain 5-
[3,5-bis(trifluoromethyl)benzyl]-9-[4-

20 (dimethylamino)piperidine-1-y1l]-7-(2-methylphenyl)-6-oxo-

2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine (84.2mg,
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In a similar manner to Example 13, 5-[3,5-
bis (trifluoromethyl)benzyl]-7-(2-methylphenyl)-9-
(methylsulfonyl)-6-ox0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-

10 bl[l,5)loxazocine (Compound of Reference Example 18; 86.lmg) was
reacted with 4- (piperidine-1l-yl)piperidine (30.3mg) to obtain
5-13,5-bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-6-0ox0-9-
[4- (piperidine-1-yl)piperidine-1-yl1-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b][1l,5]oxazocine (86.7mg, 87%).

15 MS(EI)m/z:661(M")

HRMS (EI): Calcd for Ci34H37FeNs02:661.2851; found:661.2845
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O%ﬂ& ()-, #10%m& ( ) U 1091 () - & UdE~\ :
p!'{,)F" 10%& () " 0@1 .l;j$$109h§.() "f 10%m& () -
"10%h& ()-1Q% 0 H{6" 10%r& ()-3#10%r& ()-IMLO%T& ()-/"10%r& () -
s-m' 10%m&’ Qﬂ\Y+ 10 m& ()- A}bC 1 p!{9'10%Z& ()-#10%Z& ()- 10m 10m
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A mixture of 5-[3,5-bis(trifluoromethyl)benzyl]-9-

(methylsulfonyl)-7-(2-methylphenyl)-6-o0oxo0-2,3,4,5-tetrahydro-

5 6H-pyrimido[4,5-b][1l,5]oxazocine (Compound of Reference Example
18; 86.0mg), 4-(t-butoxycarbonylamino)piperidine (36.1lmg), and
1l,4-dioxane(1lmL) was refluxed for 5 hours while heated. The
reaction mixture was diluted with ethyl acetate, was washed
with water, and was dried over anhydrous sodium sulfate. The

10 solvent was then removed to obtain a residue. While this
residue was chilled on an ice bath, 3mol/L hydrogen chloride-
ethyl acetate (1lmL) was added and the mixture was stirred for
30 min. and then another hour at room temperature. The solvent
was removed and the remaining product was dissolved in

15 tetrahydrofuran (1mL)., While the solution was chilled on an
ice bath, triethylamine (0.1lmL) and acetic anhydride (0.05mL)
were added and the resulting mixture was stirred at room
temperature for 30 min. The reaction mixture was then diluted
with ethyl acetate, was washed with water, and was then dried

20 over anhydrous sodium sulfate. The solvent was removed and the

resulting residue was purified on a silica gel column
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" 109 () HRYENORY, :( LaARTIESR C31H31FeNsO3:635.2331; found:635.2360

1! p! 1 &6109%& () -s310%&' () - 1910%& ()-"/10%&' ()--:109%& ()-1+"109%& ()-~\:

i: p:t@g)%r/gmrgw@w«gc/?%; '%%%&(Kﬁl 41 (DR 1q) ; 109102 109€dR%&n) ) - CaB~\ :
p 0, 0, 0,

109& () - 910%&2( 1ol (@0Q%M & @).25RHIBw):;, 3.04(2H, 44, J=11.2andll.2Hz),

11plt! C) 10%y& ()-&s'  10%& ()- "I 10%& () -
109& () - 310%K16), da?10%& 4Oealfi-\9uz), 3.75-3.90(1H, m), 3.85(1H, d,
10 J=14.6Hz), 3.99-4.09(1H, m), 4.28-4.42(2H, m), 4.72(2H, brd,
J=12.7Hz), 5.28-5.36(1H, m), 5.32(1H, d, J=14.6Hz), 6.91-
6.98(1H, m), 7.02-7.08(1H, m), 7.19-7.26(2H, m), 7.57(2H, s),

7.80(1H, s)

15 <Example 38>

Me 0
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0 y

In a similar manner to Example 37, 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

20 Dbl[1,5]oxazocine (Compound of Reference Example 18; 86.0mg), 4-

(t-butoxycarbonylamino)piperidine (36.1mg), and
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10%& () - 88 (B0 o' 7(:)6. /6@ 0o’ () - s310%& () - Nz[ <\ QF°
109&' ()- @O0%& ()-! S10%& ()-3!V S10%& ()-3!]j S10%& ()-3" s10%& ()-CdE\ QF
109&' () - $TROBAR'HD))-:s LalQYR flor G #HATEN{Q4S3 6 710(2&'0(1),-- found: 671.2004
#1098 () -} "<\QF 1 f)10%~& ()-3"f)10%& ()-3!t0f)10%& ()-3!QF)10%& ()-3s9' 10
Y& () - SHAKORER(10bRGTBABCA 3 WOprd OL <ADIK. 62 {SH 1 OMK, (1:88-2.19(5H, m),
109&' () - &6" 10%&' () S4#109& ()-1"10%& ()-89pxY:/ 10MLOY& ()-sS10%&' () -

MLOY%&' - 9100 9 VR 00 () X
109 (5)322?%‘3& Dac Sk ?S?O%-ljk)x??’—]aot@%ﬁ 10, "L094 { )35 {q&,

10! OLOE 10%Rp&'+( ) 0%’ () %R () | " 10% $y

1o o §> %%%0 6'(5:)(1H1 éﬁ 317@130@%611{ mt0% dd 1859, g=14.6Hz),
4.29-4.42(2H, m), 4.64-4.75(2H, m), 5.32(1H, d, J=14.6Hz),
6.92-6.98(1H, m), 7.02-7.08(1H, m), 7.19-7.25(2H, m), 7.57 (2H,

s), 7.80(1H, s)

15 <Example 39>

3
Me 0 “”'<:j>
(\N 0

/S,N\)

Me™d
In a similar manner to Example 37, 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl) -6-oxo-2,3,4,5-tetrahydro-6H-pyrimido[4,5-
20 bl[1l,5]oxazocine (Compound of Reference Example 18; 86.0mg), 1-

(t-butoxycarbonyl)piperazine (33.6mg), and
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10! 10%&' ()- 10 10 10L<10% ()-Y: "10% ()- L@- 10% ()- Y6MBL10%&' () -/ haBnbC

10! 109& ()-s109& ()-109%& ()-! @O%& ()-'Y ~109%& ()-s109%& ()-)~?mbC 10,)
109& ()-'{"G 109%& ()-!i"G 109%& ()- MLOY%& ()- Y109%& ()-, 109& ()-)dH dEmbC
105109& ()-s3 109& ()-1 109& ()-/-#109%& ()-ss-yl09%& ()-F+! 109& ()-]_=
10! ps3 10%m& ()-M "is3 109 ()-MP3  10%m& ()- 10 10

10&<109& ()-s, 8109%& ()- F{: dE_= 10! psl f #10%& ()- SSy#10%m& ()- 9" 10%M& () -

10%r& () met®8ah&ull)FoniQ%nk or)i-de@d? 05mL) were reacted to obtain 5-[3,5-
1011 {f)y10%& ()--1>"f)yLl0%& ()--L' MLO%I& ()-" 10%m& ()-

10%7&’ () ph@bwE s ot I 8 - ne—1-
10nL<10%r&’ ({(;E& %ff)zlé}f)éé}m&?ﬁi’?@ﬂé%o%ﬁﬁ@ (}%/‘j—]fg%}’#&@{m)f_o:)f%; piperazine 1

10! @O%&. ()~ (3 _109808&" )=91"\3 LA () -9 ALOYR ()1 Srdro_ £
10(())/& ()- é)( &?]13&&%( )}“%-@S%E%S%ﬁld! S8 0'83«)&' 3?’)4- '%«860%8?) r(a%fﬁ@rol OOk () -
#109&' () - #10%& (,)- S %R ().~ 6r uh<nb 1£903 109%n& ()-M >903
10%<x&'( % P o(ltgo,i;éﬁﬁ%l_,%]@wb“c(:ﬁeﬁ sy, SN () -M>

5 MS(EI)m/z:657(M")

HRMS (EI): Calcd for Ci9H9F¢N504S:657.1844; found:657.1843

<Example 40>

10 In a similar manner to Example 37, 5-[3,5-
bis (trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl)-6-o0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl [1l,5]oxazocine (Compound of Reference Example 18; 86.0mg), 1-
(t-butoxycarbonyl)homopiperazine (36.1lmg), and

15 methylsulfonylchloride (0.05mL) were reacted to obtain 5-[3,5-
bis(trifluoromethyl)benzyl]-9-[4-
(methylsulfonyl)homopiperazine-1-yl]-7-(2-methylphenyl)-6-oxo-
2,3,4,5-tetrahydro-6H-pyrimido(4,5-b][1,5]oxazocine (46.4mg,
46%) .

20 MS(EI)m/z:671(M")

HRMS (EI) : Calcd for C30H31F5N504S:67l.2001,’ found:671.2030
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109 ()- @ Z109%& ()-!"#$abC 10! { 9f #109%& ()-L !109% ()- 10 10
109<109& ()-Y: 3"109%& () -, 810%& () - - EdEbC

10! {sL 109& ()- 1 109& ()-LT109%& ()- &LOY%& ()- :109& ()- f109%& ()-)faBbC
101 { @ " 109& ()-s& ! 109& ()-98 109& ()-"109%& ()- 109& ()-!# 109& ()-" O H
dEbC 10! {96 10%&' ()-3 10%&' ()-110%& ()-/10%& ()-- 10%& ()-| +UA0%& () -

~ @10! 10%&' ()-ssF 10%& ()-3!fssF 10%& ()-393 10%& ()- 10 10 109<10%& ()-
. Z(dE~_@ 10! 10%& ()-L10% ()-Sz 10% ()- 9! 10%& () -

@109 ()-!109% ()-(h}[<~_@ 10/ 3109%& ()-!{L' G 109%x& ()-4!'H.' G

10% a8 ( klakigBe 41>

In a similar manner to Example 37, 5-[3,5-
5 bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl) -6-0x0-2,3,4,5-tetrahydro-6H-pyrimido([4, 5-
bl [1l,5]oxazocine (Compound of Reference Example 18; 86.0mg), 1-
(t-butoxycarbonyl)homopiperazine (36.1lmg), and acetic anhydride
(0.05mL) were reacted to obtain 9- (4-acetylhomopiperazine-1-

10 y1l)-5-[3,5-bis(trifluoromethyl)benzyl]-7- (2-methylphenyl) -6-
oxo-2,3,4,5-tetrahydro-6H-pyrimido[4,5-b]l[1,5]oxazocine (39.5mg,
41%) .

MS(EI)m/z:635(M")
HRMS (EI): Calcd for C31H31FgNs503:635.2331; found:635.2313

15 'H-NMR(400Mz, CDCli)ppm:1.83-2.06(4H, m), 2.12(3H, s), 2.25(3H,
d, J=3.9Hz), 3.29(1H, dd, J=15.land4.4Hz), 3.33-4.15(10H, m),
4.29-4.42(2H, m), 5.31(1H, 4, J=15.1Hz), 6.91-6.98(1H, m),

7.01-7.08(1H, m), 7.19-7.25(2H, m), 7.57(2H, s), 7.80(1H, s)

20
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10%~& ()-4s3% 109%& ()- L!10%& ()- M dE:/ 10
10L<10%&' ()-Y: ! 10%& ()- @M 10%& ()- &610%& () - 310%& ()- 1nPA0%& ()- ]VvxV4/
10! q10%&' ()- !10%& ()- 10%& ()- Sl 10%& ()- 910%& ()-s 10% ()- 10>wdE4/
10! q10s 9%&! 109& ()-" 109%& ()- 109%& ()-s10%& ()-"109%& ()-f 109%& ()-]i quwaB4/
101 Y 1@0% ()- !
1@0%: ()- s/ &L0%& ()-1+ 10%& ()- @ 10%& ()-s9' 10%& ()-weF 10! qL9! 10%& ()-L
4" 109% ( RExaOple BEP109%& ()- YL< 109%& ()-1:10%& ()-=}=}dEeF 10!q
#109&' ()- L$109%& ()-LT#109& ()-#109%&' ()-9 #109%&' ()-Ly10% ()-}5tdEeF 10!q""
L0%& () -5 y#10%& () -S#10%& ()< " 19O ()-|f"10% ()- LLM 10% ()-); wa?eF
10! q! y/ 10%& () - | & ()-' ¢&I0%& ()-5S)10%&' ()-s& 910%& ()- %6
10% ()- g\ QF 10! q' B ()-ZL<109%&' ()-1:#10%& ()- S810%& ()- 7
109 () - Bv* 9dE\ QM 0! J09& ()-9 #10%& ()-Ly109%& ()- LL10% ()-L
m' 1098’ () - 9K<{ dE\ QF (or, 10%& ()-1y"10% ()-"9 10%& ()-L
109 ()-L:109%& ()-{}"?
10! g/ 10% (}508, m

-JO%&'
No&LO%& () -1 q&10%& () -1 3%40% ()-° @O%: ()-OndE: /

In a similar manner to Example 37, 5-[3,5-

bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
5 methylphenyl)-6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl [1l,5]oxazocine (Compound of Reference Example 18; 86.0mg), 3-
(t-butoxycarbonylamino)-3-methylpyrrolidine (36.1lmg), and
acetic anhydride (0.05mL) were reacted to obtain 9-[3-
(acetylamino) -3-methylpyrrolidine-1-y1]1-5-[3,5-
10 bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-6-oxo0-2,3,4,5-

tetrahydro-6H-pyrimido([4,5-b][1l,5]oxazocine (52.9mg, 56%).
MS(EI)m/z:635(M")

HRMS (EI): Calcd for Ci3;H31FgNs03:635.2331; found:635.2293

15 <Example 43>

A mixture of 5-[3,5-bis(trifluoromethyl)benzyl]-9-
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10

10L<109& ()- sl : #10%& () - SS810%& () - 9610%& () - s4" 10%& () - S1#10%& () -] mxY: /
10s810%& ()-S10%& ()- 10%& ()-" S910%& ()-L10%& ()- "100& ()- 10WA?:/ 10
S$100& () - #10%& ()- 10%& () - 010%&' ()-! 10%& ()-!Vv10% ()- @dE: /

10s- 9100 () - +10%&! () - sS)" 109 () - S& #10%&' () - SULO% ()-s" 10%& ()-_= 10! #
100658 ()-1) 109%n& () - F&L0%T& ()- 10 10 109<10% ()-s/ 10%& ()->=aB =

10! sy 10%t8iefthy L 1O%m8iv(L) - 734 LO56es {Opeyk096ms 1) ~6La%ny 2 (3 -4  F0vetel {y RITE._=

10! L' 10%18&' ()-5 Y010%1& ()-#10%T8 ()-5 " 10%1& () - S#10%1& () - 10%m& () -
39czX9_=6H-pyrimido[4,5-b][1l,5]oxazocine (Compound of Reference Example

10f 810%1&' () - ! 10- 10%mymy& () - 1\ - 10%& ()-' 1 P-10%>& ()-' ! Q 10%n& ()-' +&10

%r& () - Cﬂ%”() %Yn%g%n%h() M@}&bﬂé 6D I {a LW MRane (1mL) was

igmlgg}d?n(;/c Q 310% %(l)&ss g‘?/dfrg -S %n% (:x: 04 Q PVil
o[ 1o )ﬁg@s@% WS ol HedRid ) Th ks bt R el
Oqu ! | 111

I "
10L6105/mr§ 1“@16%5 th]@’&ld*‘%?é?a(")ef/ JRRste e hdkhk WIESF 1 Rk W3S “Hhem g p
"C"d"p"t"bC 10F10%&' ()-93' 109& ()- 10m 10m 10m <
10%r&' () SriGgn@Ver SeuwReYs -Soddym swgiiaierh Ehep splysRt( yasH remeved L
#1009 ()-109& ()-!'p | 109& ()-'! | 109 ()-'\###%)$; $y$dELC
10" 9' 10%&nQ) -t IR 1(DirB 14 Qe was purified on a silica gel column
110%& ()-L10%& ()- sS10%& ()-y$$$$$$$z[ <bC 10: z#109%&' () - S810%& ()-!p
.109%&' () dhromatography (hexane: ethyl acetate = 10: 1). The resultant
crystal was dissolved in tetrahydrofuran (1lmL), followed by
10 addition of 3-chloroperbenzoic acid (105mg) and stirring for 3
hours at room temperature. Subsequently, the reaction mixture
was diluted with ethyl acetate, was washed with a saturated
aqueous solution of sodium hydrogen carbonate, and was then
dried over anhydrous sodium sulfate. The solvent was removed
15 and the resulting residue was purified on a silica gel column
chromatography (hexane: ethyl acetate = 2: 1) to obtain 5-[3,5-
bis (trifluoromethyl)benzyl]-9-(1,1-dioxothiomorpholine-4-yl)-7-
(2-methoxyphenyl)-6-ox0-2, 3,4, 5-tetrahydro-6H-pyrimido[4,5-
bi[l,5]oxazocine (104mg, 81%).

20 MS(EI)m/z:644 (M)

HRMS(EI): Calcd for C,gHysFsN40s55:644.1528; found:644.1555
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. 109XX& () -!, 5MLO%E () - S+&10%& () - $Y0AAAREY Y0l 10: LL10% ()-L "10% ()- 10
10 10- 10%& () - 109%& () - L<109%&' () - y9o®46 &O8a&&dEhI

10" 3109& () - LMLOY& ()-Lgl09%& ()-"109%& ()-L 109& ()-y!109%& () - &&&&&&(' }~?hl
10s9' #109& () - 39409 ()-! FL109%& ()- &

F109&' ()-& @O0%& ()- @10% ()-('f''' (Q (dEhI 10

410%& () - 1#10%&' () - s/ #10%&' () -s-f 10%&' () - +10%&' ()-S) m 10%&' () - (u( ((((((({p
eF 10" 310%mfinfile UA>10

10&109& () - <109& ()- S8109%& ()-96-10% ()-((()C)}))}~*?peF 10sf#10%m& () - 9g
10%1& ()-s #10%M& () 10%m& ()-1{ y109% ()-& " y109%R&& ()- &) ) 7*0****dEpeF
109' 10%m& ()- % 1 g ()- 10%m& () - S#10%m& () -

109618 () - ***++8+ peF 10F=%10%m& ()- S810%m& ()- \-10%Lm& ()-'! - 10%
L& ()-! Q 10%ERE,
S#10%&' () - Lf m' LO%&:

g #10" -9 10%& ()- 10m 10m

10mL<10%m&’ () - S,Nf: BbC Y03, f10%<& ()-1f10%& () -

109 ()-L: 10 %& -'10%&'() @P-S-{---5.aBbC

10/"10%&f()-- (p | +#109%&' ()-S) 109 ()-,f10%0& ()-!l: P, f10%& ()-5.q.
-+ i p/ gl yd 10 109<

10%&T()-| $10%&T() @B#109%& ()-6! 109 ()-3F"109%& ()-s19!109%& ()-r/s///)0c000

xY: [ 10#10%m& ()-$10%& ()- - 10%m& ()-f"10%r& ()-9z 10%& ()-s!10%& () -
1001&1b1112dE: /In a similar manner to Example 13, 5-[3,5-

10"10%m&' () -10%& ()-, " 10%& ()-s910%& ()-s910%& () - 10%& ()-20222222a7?:/

10 10 P AR s 12 e s 5 ()
5 (methylsulfonyl)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-
b][1l,5]oxazocine (Compound of Reference Example 18; 1ll5mg) was
reacted with l-methylpiperazine (40.3mg) to obtain 5-[3,5-
bis (trifluoromethyl)benzyl]-7-(2-methylphenyl)-9-(4-
methylpiperazine-1-yl)-6-0x0-2,3,4,5-tetrahydro-6H-
10 pyrimido[4,5-b]l[1l,5]oxazocine (76.2mg, 61%).

MS(FAB')Ym/z:594 (M+H")

HRMS (FAR") : Calcd for CioH3oFeNs50,:594.2304; found:594.2289

<Example 45>

N/
|
(\N)\\N 0)
O N
15 Me

In a similar manner to Example 13, 5-benzyl-7-(2-

methylphenyl)-9- (methylsulfonyl)-6-o0x0-2,3,4,5-tetrahydro-6H-
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10m 10m 10n9<10%r& ()-Y:
10%1& () -, 8Y10%&' () - &610%1& () - ! OF+10%upud& () - st 333+4g444dEVK@ 10!
10109%Z&' () -, #109Z& ()- M 109%Z&' ()-y! 109%Z& ()-L
109Z& () - s3#109&Z& () - 44485y555dEVK@ 10! 10" 109%&Z& () - " 109&Z& () - f &$10%2& () -
1092Z& ()- 3109%&& ()-: 109%&Z& ()-56- 6<606U66} [ <VK@ 10
11092& ()-10' 109 b] b& ()-s! ' 10%=& ()-s!)' 10%& ()-s %d09%&Z& ()-
10%Z& () poaGahdnodAr, BsHI1AdYNG ok 204 i) Z Compound of Reference Example
10ZL<109%Z& () -1 : nt 109Z& () - S8YA0%&Z& () - 96
10928 () 3491Q%Z8inly)- bl F BRI RNG 10 SANTR (Der@-ARMM 13 -Thg) to
910%8' () - LS10%I& () - & 10%T& () - S#10%m8' () - Xx888889<9z[ <YNC 10%
10%m&’ () oelQ%® (o s HOOE (Do era ZIUKRKRE ()5 Y %R (= -
TovkEg | PoBaTh051 ok R P A G O GG - . (-iechyLpheny1)
10%1& () - Y+z#10%1& () ) 10%6& () - ' #10%0&' ()= a:: o Zidalieqs "o dYNG 10 10m 10m
10m8<10%P& B "fo%é)e(]%?aﬂg’%k?g'(ﬁxrs‘"g’t%% '(%‘ﬁl\fabﬁé”ﬁzp?me
+ 1 <D<o<dEYNC 10 syl10%& () - z#10%& ()-L
MLOY&: ?) -C4P1C9 /( )B2WE" 1098 () - & 109%&' () - 0<| <<<<<=}"?YNC 10s"f 10%&' () -
10%& ()-0 109& ()-!" 109%& ()-!d 10%\ & ()-s10%& () - =>=~===2>P>dEYNC

MS (FAB*)m/z:486 (M+H")

HRMS (FAB") : Calcd for CigH3N503:486.2505; found:486.2505

<Example 46>

MeO
Me 0
NZ N
'/\N)\\N |
OYN\)

10 Me

In a similar manner to Example 13, 5-(2-methoxybenzyl)-7-
(2-methylphenyl)-9- (methylsulfonyl)-6-0oxo0-2,3,4,5-tetrahydro-
6H-pyrimido[4,5-b]l[1l,5]oxazocine (Compound of Reference Example
33; 70.2mg) was reacted with l-acetylpiperazine (23.1lmg) to

15 obtain 9-(4-acetylpiperazine-1l-yl)-5-(2-methoxybenzyl)-7-(2-
methylphenyl)—6—oxo—2,3,4,5—tetrahydfo—6H—pyrimido[4,5—
bl[1l,5]loxazocine (48.3mg, 62%).

MS (FAB*)m/z:516 (M+H")
HRMS (FAB') : Calcd for C,9H3gNs04:516.2611; found:516.2610

20
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10/ F109& ()-- 109 ()-1+ $109% ()-@ 109 ()-s& #10%& ()-s%

109 () - P>d>>>>>>>>xnbC 10sF109%Z& ()- 10 10 109< 10% ()- 96

109%&’ () - 3109%& () - 1: 109%& () - >>>>- 29?2} ~?2nbC 10sL#109Z& ()- ¢

109@& () - sS109&Z& ()-109&& ()-! ~109@Z& ()-! T109R2& () - ??@@@ARENHC 10
0d0%Z& ()-": 10%Z& ()- FL0%& ()-

109@2& () - S109@Z& () -f 1092& () - @@BAYAAABIENHC

1011092& <Epeabt 0 &70) - - | 1092& () - +294.092& ()-S)' | 109%Z& ()-' 109%Z& ()- BB BBB
BB B4B = 10'q 109& ()-! 109ENE& ()-s 10%m& ()- 10Z 10Z 10ZL<109%Z& ()-L6
109Z& () - 4BBBBBBCVCIE = 10! gsf @ 10%r&' () - SL#10%1& () - g

10%1& ()- f10%m& () - 10%m& () - 10%m& () - VCCCCDGDTDIE_= 10! gS) 10%1& () - S
0A0%I& ()-s"910%& ()- 10%& () - s10%r& () - s#10%r& () - TDcDvD} DDDE{\ = =
LO%TE! () - S3SLO%TE!

R610%M8._L) - 6 +&10%m
m& ()-"" [ +&109& | +&10 F - ' EEEEE[ EEEFbC 10
W #10% )-L #10%r& ()- 10m 10m

10%m& () - f#10M&' (
10nL<10%r& () - F8FJEFREEGIEDC 10f * ! 10%r& () - L" 10%r&' () -
10%v& () - sY10%r& (1).- IL10%& () - 10%m& () - =G GEGGGE?bC 10P$10%m-& ()- @ (h
"$10%& () - @ YS1UV& N o8’ () - 10%&' () - 3" 10%1& () - GG. Hf HHHI dEbC
10f 8: 1096, (N~ SV 0%n8. () - 4#10%&’ () - 1
10%8 () -/ MlO%r&' ()--10%m& ()-IKINNOPIQI11bC

e

10l :

In a similar manner to Example 13, 5-(4-fluorobenzyl)-7-
5 (2-methylphenyl)-9-(methylsulfonyl)-6-oxo0-2,3,4,5-tetrahydro-
6H-pyrimido[4,5-b] [1,5]oxazocine (Compound of Reference Example
34; 68.4mg) was reacted with l-acetylpiperazine (23.1lmg) to
obtain 9-(4-acetylpiperazine-1-yl)-5-(4-fluorobenzyl)-7-(2-
methylphenyl)-6-ox0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
10 bl[l,5]oxazocine (42.0mg, 55%).
MS (FAB')m/z:504 (M+H")

HRMS (FAB") : Calcd for CygH31FNs03:504.2411; found:504.2408

Evidence of the effectiveness of the compounds of the
15 present invention is provided below with reference to Test
Examples.
<Test Examples>

(1) Test for NK1l receptor antagonist

The method used was according to the method proposed by S.

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

which minor modifications were made.
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10GRI<1096& (). V: 1066 ()~ B 10068 ()2 sioves (52

( O;ép‘z/) g(llﬁéb%o%ﬂ*%ﬁff%ﬁ%ﬁ%iﬁo{%égp O/} Qﬁé\%w:Lth 95% 0, and
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h0010%&' (ubdtando@® (i |30 QIR ¢ -0 fl AUBR' ¢ - 192 Yeinrh Jurdddl 0L {3 e NUUUUUU
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The NK1 receptor antagonist activity of each test compound was
10 determined by a concentration-response curve obtained by
pretreating at least three concentrations of the test compound
for 10 minutes and subsequently applying substance P in a
cumulative manner. The Kb values were determined according to

the method of Schild and the results are shown in Table 1

15 (Schild Brit. J. Pharmacol. 14(1959): 49).

The composition of the Tyrode's solution was as follows:
NaCl = 136.9, KCl = 2.7, CaCl;'2H0 = 2.5, MgCl,;*6H,0 = 1.0,

NaH;P04'2H,0 = 0.4, NaHCO; = 11.9, glucose = 11.1 (mmol/L)

20
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LO%TE! () Tablem 10m 10m&<10%rE: () - GzZZ777[ dBbC 10! |

10% & () - MS10%r8! - sf 1008 () - g

10%1& () - [[$[O[ [ [\ }A?bCT&&c%ﬁ%nﬂs() Y+ 1L 0en{OILE | 109618 () -' 10%r& () -! Ol
109%f kf & () - 1

10Y: 10%1& () , 8- 1OWZ§°§;%R%*PEBP£%E'Q% ohre (9299 #1098 () -/ 10%7&'(§)-' 1%1+],
1-1:1921]1~\ = 1010pze: oo g &) I M &s& ()-Ms 109%& ()- 10m 10m
11921 ()_”Agﬁéb Eguﬁ&oigéﬁ{pié?ﬂé Lo.39%
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= 100, OO o of EXamRie 16’ | © ‘onos OPeE 02
Compound of Example 18 0.459
Compound of Example 20 0.0794
Compound of Example 25 0.427
Compound of Example 26 0.398
Compound of Example 27 0.440
Compound of Example 29 0.100

Compound of Example 37 0.151

Compound of Example 38 0.214

Compound of Example 41 0.308

Compound of Example 43 0.123
Compound of Example 44 0.00631
TAK-637’ 0.269

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

Hei 9-263585

5 As can be seen from the results of Table 1, the compounds

(1) or salts thereof prove to be effective NK1l receptor

antagonists.

(2) Cystometry test on guinea pigs

10 The method used was according to the method proposed by

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

1(1989): 231), to which minor modifications were made.
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10mB<10%% {) .. 1 .S; 10% (- s-109%R () - !s-10%EE& () . .
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10%Z& () -sL109%Z& ()- 10%& ()- 10m 10pgghh\ hi hvhdBriN M 1098 ,
f 109 ) (kasl_ g((% )13_1?0\@6?;&81'( )13 oAt (gathway for physiological
109%2&' () -"109%Z& ()-vhhhhh,ili~ @N M 101#10%Z& ()-/z 10%Z& ()--10%& () -
+1092& ()salirelGugl (3 -guivey 1095 e )measurenery BT Rpohancys 16all0Z 107
10Z&L< 10%Z& ()-1:!110%& ()-S8 o
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| dEYNCM TG £ M9 &dne YHLVEE HJur 9P/ @YBE dren thZ & dom-k Qe o ukZE’ () -
INTLHTTTTT T dHE2
saline was injected through the bladder catheter into the
10 bladder at a rate of é6mL/hr to conduct a cystometry test. Once
the effective bladder capacity was stabilized, a 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
15 test compound was determined as the increase in the average
bladder volume, which was determined based on the 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.

20 The results are shown in Table 2.
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As can be inferred from the results of Table 2, the

compounds (1) or salts thereof have a better ability to
increase the effective bladder capacity than TAK-637 in terms

of the potency as well as the maximum effects.
10 INDUSTRIAL APPLICABILITY
As set forth, the present invention has been devised
based on the discovery that the novel fused bicyclic pyrimidine
derivatives and salts thereof act as effective tachykinin
receptor antagonists.

15 not only have the compounds of the present

In particular,
invention proven to act as NKl1 receptor antagonists, but they
have also been shown, by the Test Examples above, to have
better effects than the conventional compounds.

the compounds of the present invention
106
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-1

pharmacological effects comparable to the conventional TAK-637

compound. Also, the same doses of the compounds of the present
10 invention brought about significantly better pharmacological

effects and elicited higher maximum effects than TAK-637.

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

15 invention and salts thereof, which are effective tachykinin
antagonists, are of significant usefulness in the treatment of

various pathological conditions including pollakiuria.
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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 C¢ 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
heteroatoms 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 selected
from the group consisting of a C; to Cs alkyl group, a hydroxyl
group, a C; to C¢ alkoxyl group, a formyl group, a C; to Cg
alkylcarbonyl group, a C; to C¢ alkoxycarbonyl group, a
20 carbamoyl group, a mono- or di-substituted C; to Cg

alkylcarbamoyl group, a C; to C¢ alkylsulfonyl group, an amino
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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
10 a nitrogen atom, a sulfur atom, and an oxygen atom and may
further contain 1 or 2 oxo-substituted carbon atoms;
mis 1 or 2; and
n is 2 or 3.
2. The fused bicyclic pyrimidine derivative according to
15 claim 1 represented by the following general formula (la), or a

salt thereof:

0
L0
= (CH,)n
<:E:> N 0/’ 2 CF3

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

(1a)

3 substituents (any adjacent two of which may be bound to one

20 another to form a ring) that are each independently selected
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from the group consisting of a halogen atom, a C; to Cg alkyl

group, which may be substituted with a halogen atom, and a C;

to Cs alkoxyl group ;

the ring C is a 5- to 7-membered nitrogen-containing ring,

5 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 selected
from the group consisting of a C; to C¢ alkyl group, a hydroxyl
10 group, a C; to C¢ alkoxyl group, a formyl group, a C; to Cg
alkylcarbonyl group, a Ci; to Cs alkoxycarbonyl group, a
carbamoyl group, a mono- or di-substituted C; to Cg
alkylcarbamoyl group, a C; to Cs alkylsulfonyl group, an amino
group, a mono- or di-substituted C; to C¢ alkylamino group, a C;
15 to C¢ alkylcarbonylamino group, a C; to Cs 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:

20 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; and
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substltuted Cl to C6 alkylcarbamoyl group, an amino group, a

10 mono- or di-substituted Cl1 to C6 alkylamino group, a Cl to Cé
alkylcarbonylamino group, a Cl to Cé6 alkoxycarbonylamino group,
a Cl to C6 alkylsulfonylamino group, an oxo group, a 6-membered

aromatic heterocyclic group, or a substituent represented by

the following formula:

20,
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
20 further contain 1 or 2 oxo-substituted carbon atoms.
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:
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wherein R?’ is an acetyl group or a methylsulfonyl group;
and r is 1 or 2.
7. The fused bicyclic pyrimidine derivative according to
20 claim 2, or a salt thereof, wherein the ring C in the general

formula (la) is represented by the following formula:
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claim 7, or a salt thereof, wherein in the general formula (la)
above, n is 3.

9 The compound according to claim 1, wherein the compound
represented by the general formula (1) is 9-(4-
acetylpiperazine-1-yl)-5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-
methylphenyl)-6-ox0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

bl [1,5]oxazocine.

10. The compound according to claim 1, wherein the compound
represented by the general formula (1) is 5-[3,5-
bis(trifluoromethyl)benzyll-9-(1,1-dioxothiomorpholine-4-yl)-7-
(2-methylphenyl)-6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1,5]oxazocine.

11. The compound according to claim 1, wherein the compound
represented by the general formula (1) is 9-(4-
acetylhomopiperazine-1-yl)-5-[3,5-bis(trifluoromethyl)benzyl]-
7-(2-methylphenyl) -6-o0oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1,5]oxazocine.

12. The compound according to (I), wherein the compound
represented by the general formula (1) is 5-[3,5-
bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-9- (4-
methylpiperazine-l1-yl)-6-oxo-2,3,4,5-tetrahydro-6H-

pyrimido[4,5-b][1,5]oxazocine.
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13 A tachykinin receptor antagonist containing as an active
ingredient the fused bicyclic pyrimidine derivative according
to any one of claims 1 through 12 or a salt thereof.

14, An NK1 receptor antagonist containing as an active
ingredient the fused bicyclic pyrimidine derivative according
to any one of claims 1 through 7, or a salt thereof.

15. A prophylactic or therapeutic agent for dysuria,
including defective bladder functions such as increased urinary
frequency and incontinence of urine, containing as an active
ingredient the fused bicyclic pyrimidine derivative according
to any one of claims 1 through 12, or a salt thereof.

16. A prophylactic or therapeutic agent for disorders of
digestive tract such as ulcerative colitis and Crohn's disease,
containing as an active ingredient the fused bicyclic
pyrimidine derivative according to any one of claims 1 through
12, or a salt thereof.

17. A prophylactic or therapeutic agent for vomiting induced
by exposure to X-ray, chemotherapy, pregnancy, migraine,
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 12, or a salt thereof.

18. A therapeutic agent for treating conditions, such as
asthma, coughing, ache, migraine, tooth pain, and rheumatoid

arthritis, containing as an active ingredient the fused
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bicyclic pyrimidine derivative according to any one of claims 1

through 12, or a salt thereof.
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