; e3eFOVF " a4hj u6uTOvS DESCRI PTION FUSED BI CYCLI C PYRI M DI NE,_DERI VATI VES
TECHNI CAL FI ELD The present invention relates to novel fused Hm@mwmmmmﬂmm,
pyrim di ne derivatives and pharnaceutically acceptable salts

act as tachykinin receptor antagonists. The present invention al sosm®t at es
to medi cal applications of such conpounds. TECHNI CAL BACKGROUND 10

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

vari ous physiol ogical activities by binding to correspondi ng recept Ciggoohad a
human body ( neur oki ni redsENKE)CYOBLC ORYRINTIBINAKBERTOADIVEYr Okinin 3 15
(NK3), respectively). O different tachykinins, substance P, aside fromits

rol e as appEmifeignsfaeiper in primary sensory neurons in central and
peri pheral nervous systens, brings about various physiological effects,

such as di uresi ' IO eyr on I ncreas opd_ vessel .
perneability, b 0o v%és%% %&%?%ﬁoﬁél%% %rgcgtlg?d%e fP%%%(gt l?\)ﬁ%‘%}%s, and
innunesactivitigs. §gbstance P is also believed tﬁ pl a significant rol es
in t he 2orR¥Et BT AVAT | SRt PAEHEFD oA PRIFBREPBRECaLtY ascaBiprhkpuUPRALS

i ncontinence, vomting, inflammtion, allergies, respiratory tract

di sor der sthEReE thal *eht 2l taeRYBLR1R yEeeap HPE ordergOnPStThuThey need
exi sts for the devel opment of a conpound that acts 1 as a tachykinin
recept or preseni stvemdjonnbaetreldaes tes medNEl rapepioataohagofii stchnd
is thus suitable for use as an effective prophylactic or therapeutic agent
agai nst vasmpoendg@t hol ogi cal conditions such as those nentioned above. It
is 5 also desirable that such a conpound offer high safety, persistence of

ef f i cacy, pEeENtEC pREkEROTgGOUS characteristics. At present, the follow ng
conpounds are known as NK1

10 'Tachykinin' is a collective term for such neuropeptides

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 (NK1l), 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



receptor antagonists and are described in the follow ng publications: 10
(1) European Patent Application Publication No. EP-A-429366 descri bes
conmpounds such as the one represented by the following fornmula: MeO (2) PCT
panmphl et (I nternational Patent Publication) No. 15 W91/09844 descri bes
conpounds such as the one represented by the following fornula: MeO / H
y,,- N\ H2 (3) European Patent Application Publication No. EP-A-532456
descri besag ohpoachigk suth wscepeoonantagoesent @ddpyinheatoitobbng &sranl a: H
o0 N~~wN M M 5 (4) European Patent Application Publication No.

EP- A- 5228081 descep bes £otpeoniist sueh 85 thes 08ei tgp1esestedshYathen
followng formula: CF3 CF3 NH CONH2 (5) PCT panphl et (International Patent

Publ i cat i@f‘ﬁe@@ivé—%%?&é@?c dgs lceﬁ@gépé%ge?%gérjﬁugaa@ﬁsﬁ he. P

represented by the wi ng fornul a: apanese Patentgfgid-Cpen
Punt oo SRR - G100 FERETLDER BoCEBAUTMeRERERSETABEY 1 5o
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
(I

0
MeO

(2) PCT pamphlet (International Patent Publication) No.
15 wWO091/09844 describes compounds such as the one represented by

the following formula:

MeO
H
O‘\\\\ N
N~
H



| \'YRC/ Nn O BJ5 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

het erocyclic ring; the ring Cis a benzene ring; Ris Hor a 10 hydrocarbon
residue; one of X and Y is -NRl- (where R1 is H or a hydrocarbon residue)
or -O and the other is -CO or -CS-, or one of X and Y is -N= and the
other is =CR2- (where RZ is H, a halogen, a hydrocarbon residue, an am no,
or hydrox{l) giurgearmanfarents Applicatidn (Fiblapantse Rat eRP-Aabg2L0pen
Publ i cati on No. Hei 9-104674 descri bes a conmpound represented by the

fol | oW nidrmibés dompolalds ~duch | &/ the Yohd Fptedeflte@ R, Wherein X is a
hydrogen or oxygen atom Y is a nitrogen or oxygen atom which may or may
not be aIﬁajg?&gh Qreseyhpded; Rl is a hydrogen atom a lower alkyl group, a
| ower al kan group, 5 an al kyl group having a nitrogen atom a carbanoyl
group, a Iomer al kylthio group, a lower alkylsulfinyl group, a |ower

al kyl sul fonyl group, 4- phenyl pi peradi ne-1-yl )nmethyl group; RZis a
hydrogen atom a | ower group, a lower alkyl group having a hydroxyl

group, Fup, or 10 a | ower al koxy group; and the rings A
and B are each a substitutad or unsubstituted benzene ring. (8) Japanese
Pat ent Lai g—=€ i i No. Hei 9-263585 describes a conpound

repr esent & g owifig fogmula: a Z X ~Y~

Me

Me

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

following formula:

:::::E<fCMNH
(5) PCT pamphlet (International Patent Publication) No.

10 wWO093/01169 describes compounds such as the one represented by

the following formula:



Al MZN-~Cn CH2 B 15 wherein the ring Mis a heterocyclic ring in
which the structural noiety -X=Y< is -N=C<, -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

i ndependently a substituted or unsubstituted honocyclic or heterocyclic
ring, provided that at |east one of the rings A and Bis a substituted or 5
unsubstituted heterocyclid ring; the ring Cis a substituted or

unsubsti t ut ed honncyc iC heterocycligering; the ring Z is a substituted
or unsubs ; 5 Rt€gef from1l to 6. (9) Japanese Patent
Lai d- Open \ i
by the fol , N / 0O AR N-\ Cn H2 wherein Xis a
nitrogen atom orya CH gro p, is a hydrogen atom a |ower al kyl group, an
aryl group, or an aralky oup; R2Ck,s a hydrogen atomor a |ower alKkyl
group; the rings A and hr e each |ndependently a substituted or
unsubstituted benzene rilgg; 'and n is 1 or 2. (10) Japanese Patent Lai d- Qpen

fol |l ow ng formul a: 20 6 AOR \\ ~-N\Cl I B/ R NO 3
(6) Japanese Patent Laid-Open Publication No. Hei 8-67678

describes a compound represented by the following formula and

salts thereof:

X
ooy:
S N
n
ok

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:



wherein RL and RZ are each independently a hydrogen atomor an Cl1 to C6
al kyl group; R3 is a hydrogen atom a substituted or 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 aryl methyl 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 anot hg forma ring); the ring Bis a benzene ring which

may include 1 thro', j i
bound to one anot her d the ring Cis a benzene ring
whi ch may include 1 tlhroug Bemts (any adjacent two of which may

s 6 A ¥Nhg). (11) Japanese Patent Laid-Open

descri bes a conpound represented by the
following fo XR- )0n (RR) n/ / R/~\ X\ R RR3 R Nwherein
R is a hydrogen or t Re like; RL is a hydrogen atomor the like; RZ and
R2' are each a hya ogen atomor the like; R3 is a hydrogen atomor the
like; R4 is a hydfogen atomor the 5 like; R5 is a hydrogen atomor the
like; R6 is a hyBfogen atomor the like; Xis -C(O)N(R5)- or the like; nis
an integer from0O to 4, and mis 1 or 2. (12) PCT panphlet (Internationa
Pat ent Pumménedmom)i$ba MpaHd &€d 0dr desggehestamgeovpbsnd nepregented by t he
following 10 formula: (R~) n _ (R2) n/ / R/~\ X\ RR3I N/ R4

oxygen atom which may or may not be alkylated or acylated; R!

Publ i cati on

is a hydrogen atom, a lower alkyl group, a lower alkanoyl group,
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-1-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
R X
7N\
Allw |z vt
' // H
R
15 wherein the ring M is a heterocyclic ring in which the

structural moiety -X=Y< is -N=C<, -CO-N<, or -CS-N<; Ra and Rb

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

5



wherein Ris a hydrogen atomor the like; RL is a hydrogen atomor the
like; Rz is a hydrogen atomor the like; R3 is a hydrogen atomor the liKke;
R4 is a hydrogen atomor the like; 15 R5 is a hydrogen atomor the like; R6
is a hydrogen atomor the like; Xis -C(ONR5)- or the like; nis an
integer fromO to 8 4; and mis 1 or 2. (13) PCT panphlet (International
Pat ent Publication) No. WO00/ 73279 descri bes a conpound represented by the
fol | owi ngiddsgetdentR- 4 HydFSjem dtdmPof a\sibst N ke, oR thaheigyuRl is
a hydrogen atomor the like; RZis a hydrogen atomor the like; R3is a

hydr ogen a&@r&ﬂ;gg he dhdkes dHe aEiRA n@SeROSh: By NY L QPSP 8L OEY 05 t he |ike;

R5 is a lower alkyl group or the like; nis an integer from0O to ~; and X

[ 10 A [ t te t] |, Paten
Publ i cat 155 Re: - V) A vEEe [ S ELrABIRTLE ulndc ShPAHL 808, st ot

fol | owi f | a: R~ ).n \\/N ~R5 (R3 / \' R". Ra, 15 wherein Rl
ig aO\rllmyS?{) ortrrgqrg?n% él'h% ]%Jrrkr]%fs 4?23?‘5 %(Wé?gﬁ'é}ﬁé‘éjt%%%ﬁi Phe like; RBis a
hydrogen atomor the |ike; R4 and R4" 9 are each a hydrogen atomor the
| i ke; Q5qqﬁqp$QWﬁyt%@k@@t%ﬁqﬁxpllc ring; the ring C is a substituted or

unsubstituted homocyclic 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



or the like; R6 is a hydrogen atomor the like; nis an integer fromO to
2; and Xis -C(ONR4~~)- or the like. 5 DI SCLOSURE OF THE | NVENTI ON At
present, no effective tachykinin antagonists (in particular, NK1 receptor
ant agoni sts) are known that can serve as prophylactic or therapeutic agents
agai nst the above descri bed pathol ogi cal conditions and at the sane tine
nmeet 10 requirenents for pharmaceutical products, including safety,

persi stence of gf™ cacy, pharmacokinetics, and pharmacol ogical activities.
It is thus an okjectiye of {he present invention to provide a novel
conmpound t hat act|s asVan eRfective tachyki nin 15 receptor antagoni st and,
in particul ' ant agoni st and can thus serve as a

pr ophyl ac t agai nst various tachykinin

receptor - itions, including increased urinary
frequency, ¥~ vomting, inflamuation, allergies, 20
respiratory pains, and central nervous system di sorders.
The preseng NvedAtors have di scovered that fused bicyclic pyrimdine
derivativBs as represented by the follow ng general formula (1), or salts
thereof, can act as effecgtive tachykinin 25 receptor antagonists (in

parti cul afhersim@ rasrk R opre0 cachniagependent lyGen divalr obenmaltam D) aNi
(CH2) m~B~ (1)1 (CH2) n 5 wherein the rings A and B are each a benzene
ring thatCimeyo iGschiitgllgtrbupugR’® 3isubshydineaes &aoy, adj aabatitwoeaf onhi ch
may be bound to one anther to forma ring); thering Cis a

ni t r ogen-eoaiies i HEEANG; H8 IS 4185 12arBdfyl g% odpll adsubEt@\h@ecer t he
present inventors have denonstrated in aninmal 10 experinments that these

conpounds,cam@f { ectiyety veldLuexdySUiirdnyd L3ohpki i RyiRdiateddissor der.

Thi s discovery |ed

unsubstituted C; to Cs 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:



the present inventors to ultimately conplete the present invention.
Accordingly, the present invention provides the 15 follow ngs: (1) A fused
bi cyclic pyrimdine derivative represented by the foll ow ng general fornula
(1), or a salt thereof: (Ceneral formula (1)) 11 I AON-~N (CH2) m\
B/ (1)1 CNNGO~ (CH2) n 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 anoffién to forma ring) that are each 5 i ndependently sel ected
fromthe groypxgonsisting of a halogen atom a Cl to C6 al kyl group, which
may be substd with a hah@?,@n atom and a Cl1 to C6 al koxyl group; the
ring Cis a 0 7-nmenberegd nitrogen-containing ring, which may contai n,
asi de froRitheynitrogen @ 1 to 3 10 heteroatons selected fromthe group

consi sting of @ nityoge a sulfur atom and an oxygen atom the ring
& SHD i}uent selected fromthe group consisting of a
) hydro&yl group, a Cl to C6 al koxyl group, a fornyl
group, a CitQ £6 1 alﬁylcarbonyl group, a Cl to C6 al koxycarbonyl group,
a carbamo$l gr¥up, a nmono- or di-substituted ClL to C6 al kyl car banoyl group,
a Cl to C6 al kyl sul fonyl group, an am no group, a nono- or di-substituted
Cl to Co wheawsehmiRolgraupydrogantatas eof kyheat boay| Rivids ayraudsogerClatan C6
al koxycar bonyl am no 20 group, a Cl to C6 al kyl sul fonyl am no group, an oxo
group, a &r nelmdel Bke arRnetricc Hiet arec pakhc aghgdpogend azosulbst itheedtikd?2 R

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

5 like; 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 4; and m is 1 or 2.
(12) PCT pamphlet (International Patent Publication) No.

WO00/50401 describes a compound represented by the following

10 formula:

(R")n
(R2)n
R
SN X
Nl . R K
R4

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

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

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

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

8



represented by the followng formula: -N D wherein the ring Dis a 3- to

7- menber ed nonaromatic heterocyclic ring, which may contain, aside fromthe
nitrogen 5 atom 1 to 3 heteroatons selected 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; mis 1 or 2; and nis 2 or 3. 10 (I1)
The fused bicyclic pyrimdine derivative according to (1) above represented
by the fodi camagngenet abrfdrnul a (1a), or a salt thereof: (General formula
(la)) j GF3 0 ,- N~N~~Cl a) CN _NO~ ~CH) n CF3 15 wherein the ring

A is a bepzenepat ngampli &b Byt daver dokh) 3pstbst | bESHE saf 88Y) agbacent two
of whi ch maybe bound to one another to forma ring) that are each

i ndepend t h e Cl to
S e i Sl R Sl e e
13 to (%%f%&fgyl group; the ring Cis a 5- to 7-nmenbered
nitrogen-contarning ring, which may contain, aside fromthe nitrogen atom
1 to 3 heteroato B el ected fromthe group consisting of a nitrogen 5 atom
a sul fur atom an oxygen atom the ring C may further contain a

substi t uent gsted fromthe group consisting of a (Cl1L to C6 al kyl group,
a hydr oxyl a Cl to Co(Rhkoxyl group, a formyl group, a Cl to C6

al kyl car bggwy C6 al koxycar bonyl group, a 10 carbanoyl group,
a nono- of di- to C6 al kyl carbamoyl group, a Cl1 to C6

al kyl sul fonyl & . group, a nono- or di-substituted C1 to C6

al kyl am no N oups al kyl carbonyl am no group, a Cl1 to C6

al koxycar bp qu]noR rolgd, a ClL to C6 al kyl sul fonyl am no group, an oxo

group, a ﬁ

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

10 C(O)N(R'' ')- or the like.
(14) PCT pamphlet (International Patent Publication) No.

WO00/73278 describes a compound represented by the following

formula:
(R")n
RS
(R3) n
2
R
o~
R R#

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 RY'

9



15 nenbered aromati c heterocyclic group, and a substituent represented by
the following fornula: -N D wherein the ring Dis a 3- to 7-nenbered
nonaromati c heterocyclic ring, which nmay contain, aside fromthe nitrogen
20 atom 1 to 3 heteroatons selected 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 nis 2 or 3. (Ill1) The fused

bi cycli c pyeieach re Mrmmv&tmcmdthng t1okda R (i )a dowe; alrkydl satdup

t hereof, wherein in the general forrmula (1a), the ring Cis represented by

the fol | oy nghé or ik A:R* NeRal iyiRieh Bldns cr RHE @ile 90U dh Ghidy P
al koxy group, a 5 fornyl group, a Cl1L to C6 al kyl carbonyl group, a Cl1 to C6

al koxycar padiylo OUP, £ngak PAIOYE (ST RURA' 9 Wtrgg_suéubst'tut ed Cl to G

al kyl car banoyl group, an amino group, a nono- stituted C1 to C6
al kyl am no group, a Cl1 to C6 al kyl carbonyl am no group, a Cl to C6
al koxycar bonyl am no group, 10 a C1 to C6 al kyl sul fonyl am no group, an oxo
group, _a 6-nmenbered aromatic _heterocyclic group, or a substituent

r epr esentPPGROTIRE 1 | THF rNYENREPR: -N D wherein the ring Dis a 3- to

7-menbered nonaromatic 15 heterocyclic ring, which may contain, aside from
the nitrogen atAmpPreseny3 He? RoERoREVe ctaeh il n it hrgep bips cohBi st i ng of
a nitrogen atom a sulfur atom and an oxygen atom and may further contain
1 or 2 oxeasticutlamt eKlardoeptdonantd{dgafidte) fasedkhowycthat pyannsdive
derivative according to 20 (lI1) above, or a salt thereof, wherein in the
gener al fau rptepdbdctideor i tigefapsut £Presentedadyihbe £0L! gwbwe-fornul a:

-N X U 15
described pathological conditions and at the same time meet
10 requirements for pharmaceutical products, including safety,
persistence of efficacy, pharmacokinetics, and pharmacological
activities.
It is thus an objective of the present invention to
provide a novel compound that acts as an effective tachykinin
15 receptor antagonist and, in particular, as an NK1 receptor
antagonist and can thus serve as a prophylactic or a
therapeutic agent against various tachykinin receptor-related
pathological conditions, including increased urinary frequency,
incontinence of urine, vomiting, inflammation, allergies,
20 respiratory tract disorders, pains, and central nervous system
disorders.
The present inventors have discovered that fused bicyclic
pyrimidine derivatives as represented by the following general

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

25 receptor antagonists (in particular, as NK1 receptor

10



wherein Xis -O or -S(0)g-; and qis 0, 1, or 2. (V) The fused bicyclic
pyrim di ne derivative according to (Il) above, or a salt thereof, wherein
in the general fornula (1la), the ring Cis a group represented by the
following 5 formula: -NNR 2 (CH2) r wherein R2 is a hydrogen atom a Cl
to C6 al kyl group, a fornyl group, a Cl to C6 al kyl carbonyl group, a Cl1 to
C6 al koxycar bonyl group, a carbanoyl group, a nono- or di 10 substituted Cl
to C6 al kyrhtcaydraieyd) group or a Cl1 to C6 al kyl sul fonyl group; and r is 1 or
2. (VI) The fused bicyclic pyrimdine derivative according to (11) above,
or a salt thereof, wherein in the general fornmula (la), the ring Cis
represented by the followng formula: -N NR2~ 15 wherein R2' is an acetyl
group or p; and r is 1 or 2. (VIl) The fused bicyclic
pyri m di n?%ﬁ%%%tsﬁlgeﬁg%éco%fﬁg to (I1) above, or a salt thereof, wherein
in the general for

la 20 (1a) above, the ring Cis represented by the
foll ow ng formnul

-N~N Me 16 (VMI'I'l) The fused bicyclic pyrimdine
o (VIl) above, or a salt thereof, wherein in the
general fornula ay”abgve, n is 3. (1 X) The conmpound according to (I)

above, wherein the|conpgund 5 reprgsem ed by the general formula (1) is
9- (4 acetyl pi perazifge- I)-€e|-[2}3m '@0 ri fl uoeyonethyl)benzyl]-7-(2
3, ANt efr ahZdr @/ 6H- pyri mi do[ 4, 5 b] [ 1, 5] oxazoci ne.

met hyl phenyl ) - 6-kXxo-
(X) The c nd]laccoy di nd(ck_@ (I') above, wherein the conpound 10
repr esent edgbyt hey gL fhula (1) is 5-[3,5

bis(trifl\oro

t hyl) benzyl ]-9-(1, 1- di oxot hi onor phol i ne-4-yl)-7

5 wherein the rings A and B are each a benzene ring that may

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



(2- net hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydro- 6H pyri m do[ 4,5 b][ 1, 5] oxazoci ne.
(XI') The conpound according to (lI) above, wherein the conpound 15
represented by the general formula (1) is 9-(4

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

7- (2-met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H-pyri m do[ 4, 5

b][ 1, 5] oxazocine. (XlIl) The conpound according to (1) above, wherein the
conmpound 20 represented by the general formula (1) is 5-[3,5

bi s(trifluoronet enzyl ] - 7- (2- met hyl phenyl )-9-(4

met hyl pi per azi ne - 6- 0x0- 2, 3, 4, 5-tetrahydr o- 6H

pyri m do[ 4, 5-b] [ 1, §] oxaBoci ne. (Xl | A tachykinin receptor antagoni st
contai ning as an 2§ actijve i@@k di £ e fUSﬁ? bi cyclic pyrimdine
derivative 17 i gm (1) tHfough (XI1) above, or a salt
t her eof reclept or antagoni st containing as an active

i ngr edi en i.cyelOHe) yri mi di ne derivative according 5 to any one
of (1) th (XIW) ab8ve, or a salt thereof. (XV) A prophylactic or

t her apeut ie—agent for dysuria, including defective bladder functions such
as increased urinary frequency and incontinence of urine, containing as an
active ingredi eMeEHE f R BRI A i NPyR| AT e fecller | hemzore attogdi waich to
any of (I) through (XIl) above, or a salt thereof. (XVI) A prophylactic or
t her apeutihay algevne I ovodd ssudetsteéntds gésnyvadjaaentsteb af whiehamhayebe
colitis and Crohn~s di sease, containing as an active ingredient the fused
bi cycli c Ipyundi € nendesahvehéyecactordi agrifgpnynet &t¢ &henugh (Xi1) 15
above, or a salt thereof. (XVII) A prophylactic or therapeutic agent for
vomi timg iAdesesabyt ByPostEE EQ ¥rbAYrh&NGPBLHeEERY emgnafcébhglsg%l“&
post operative pains, decreased gastrointestinal nDtlflty, and side ects

of dr s, o Gt 819 2%, 2018041 Ul 0r EALEA o020 L3RY ek st o

pyri m di ne derivative accor

halogen atom, and a C; to Cg alkoxyl group;
the ring C is a 5- to 7-membered nitrogen-containing ring,
which may contain, aside from the nitrogen atom, 1 to 3
10 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 Cs alkyl group, a hydroxyl
group, a C; to Cg¢ alkoxyl group, a formyl group, a C; to Cg
15 alkylcarbonyl group, a C; to C¢ alkoxycarbonyl group, a
carbamoyl group, a mono- or di-substituted C; to Cg
alkylcarbamoyl group, a C; to C¢ alkylsulfonyl group, an amino
group, a mono- or di-substituted C; to C¢ alkylamino group, a C;
to C¢ alkylcarbonylamino group, a C; to C¢ alkoxycarbonylamino
20 group, a C; to C¢ alkylsulfonylamino group, an oxo group, a 6-

membered aromatic heterocyclic group, and a substituent

12



through (Xi1) above, or a salt thereof. (XVIII1) A therapeutic agent for
treating conditions, such as asthma, coughing, ache, mgraine, tooth pain,
and rheumatoid arthritis, containing as an active ingredient the fused 25
bi cyclic pyrimdine derivative according to any of (1) through 18 (XI1)
above, or a salt thereof. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The
present invention will now be described in detail. 5 Rings A and B In the
general foepxkseriidd bhethenfslPowiwgBfeamhlandependent|ly represent a
benzene ring, which may include 1 to 3 substituents (any adjacent two of
whi ch substit s may be 10 bound to one another to forma ring). The
substitueanﬁ??Zéach of the rings A and B may be positioned at any possible
position wth nunber of the substituents on each ring varying from
about 1 to 3. Any adjacent two of these substituents may be bound to each
other to form e e 15 subs nts on the r s A an
i ncl ude halogeﬂ"’IE fg&nEgggpél%% i@ g?ou T %% %%néﬁ%@?gfﬁted mnth
hal ogen q? and. C1 tpo yI rou es of the hal pgen atons
i ncl ude f %ﬁﬁ??ﬁyg&%ﬁnr%%$orw bcét%ﬁg h%'a? h?eaﬁﬂomoehﬁené BRYeR0
Exanples of the "Cl to C6 al kyl groups that may be substituted wi th hal ogen
at oms" 2 rieFeMe hethyd @¢6ﬁﬁpaé@M§lng@@b?dpf@9WIt©¢09p9ups©pn6b§tiggoqp,
i sobutyl group, sec-butyl group, tert-butyl group, fluoronethyl group,
chl or onetéhyhitrouen drompnet syl £igr oapemi oglndeahybxggenpatdmf dnarmnayhyl
group, 1 25 chloroethyl group, 2-chloroethyl group, difluoronethyl group,
19 triffuotloeetdyhtgtoup, ot r2 cbkoroubs bytuge@uparBsd 2tdmg;trifl uoroet hyl
gr oup.

m is 1 or 2; and

n is 2 or 3.
10 (II) The fused bicyclic pyrimidine derivative according to (I)
above represented by the following general formula (la), or a

salt thereof:

(General formula (la))

(=

0

L0

= (CH

<:E{:} N 0~ " 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 C¢ alkyl

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

13



Exanpl es of the "Cl to C6 al koxyl groups" include nmethoxy group, ethoxy
gr oup, propoxy group, isopropoxy group, isobutoxy 5 group, sec-butoxy
group, and tert-butoxy group. Exanples of the "rings in which tw adjacent
substituents are bound to each other to forma ring"” include the
followings: 0 ~ 0 Rng A 10 Preferred exanples of the ring A are those
represented by the followwing formulae: I , I ~or I wR3 RA Rs wherein R3,
R4, and R &t adaoixyilndememdgent|ly a fluorine atom a chlorine atom a

nmet hyl group, an ethyl group, a 15 trifluoronethyl group, or a methoxy

group. Particulies|yimgefeis ed exappl esmehbéheqrhigrdgehecbheseni#gr e84t ed
by the follow ng formul ae: 20 \'\'\ M A" (/ FRng B Preferred

exanpl es : i t r S : ow ng.fermulae: 1 \
ST g et sy eRetcem et ot Lephout gl

fluorine hl o | a hyl __grou an_ethyl grou a
trifluor o%? y?%$%%p£,éggc%lémﬂ%§%? o%]f)gu?’a'gr)?ﬁl%h?‘éﬂlé %lge? eﬁ?’%’&ogﬁﬁrrpl es
of the rin@ B are tﬁgse 10 reprgéented by the follow ng fornulae: CF3 CF3
Ring COTHMPng LY Rl AREHRr SVEPR 38R contai ning ring that may
be substituted and may contain, aside fromthe 15 nitrogen atom 1 to 3
het er oat ons sel@t¢ edlng dintdie rokper contain a substituent selected

from the group consisting of a (C; to Cg¢ alkyl group, a
hydroxyl group, a C; to C¢ alkoxyl group, a formyl group, a C;
to Cs alkylcarbonyl group, a C; to Ce¢ alkoxycarbonyl group, a

10 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 Ci
to C¢ alkylcarbonylamino group, a C; to Cg alkoxycarbonylamino
group, a C; to Cs 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 heterocatoms selected from the group consisting of
a nitrogen atom, a sulfur atom, and an oxygen atom and may
further contain 1 or 2 oxo-substituted carbon atoms; and
n is 2 or 3.

(ITI) The fused bicyclic pyrimidine derivative according to

14



21 consisting of a nitrogen atom a sulfur atom and an oxygen atom
Exanpl es of "5- to 7-nenbered nitrogen-containing rings that may contain,
aside froma nitrogen atom 1 to 3 heteroatons selected fromthe group
consisting of a nitrogen 5 atom a sulfur atom and an oxygen atont include
5-nmenbered aromatic heterocyclic rings that may contain, aside froma
nitrogen atom 1 to 3 heteroatons selected fromthe group consisting of a
nitrogen éfbmalkowgel) far ates]t atideacodxywiearainm fstkhd gsngysal oférmula

i m dazol e, pyrazole, triazole, and 10 tetrazole rings) and 5- to 7-nenbered
nonar onat | Ta het €@ CyLhd CC i HUSep Pas elBYd COPL B8, £ 351 &R1A4 0MbAmAL L 0gen

atom 1 to 3 heteroatons selected fromthe group consisting of a nitrogen
atom a sulfu om and an oxygen atom (such as tetrahydropyridine,
dihydropyLLQWne, etﬁahydropyrazine, 15 tetrahydropyrim di ne,

t et rahydr opyr\ dazf ne, di hydropyrrol e, dihydroimdazol e, dihydropyrazole,

di hydr ooxazol e, di hydr oi sooxazol e, piperidine, piperazine,

hexahydr opyri m di ne,. hexahydr opyrj dazi_ne, norpholine, thionprpholine,

honopi peri di ne,"ﬁ'fﬁ)‘?ﬁ)]d? per a2 e BYSROPY e8P i @& FazbPi 85 rRLKQXY a9%6P VRl n@,
20 tetrahydrooxazol e, tetrahydroi sooxazole rings.). Exanples of "optional
subst i PuefrEoh IFeuRi iy @' tndsudékylcarbongd airkyp,geoGp, ta Bydr oxyl
group, a Cl to C6 al koxy group, a fornyl group, a Cl to C6 al kyl car bonyl
group, a dkoxyCoriadkekygaolonyd cpibgmonl cardappys monop, oA &bno- or di 25
substituted C1 to C6 al kyl carbamoyl group, a Cl to C6 22 al kyl sul f onyl

group, arsdsstic@fedc; admoalriylebrbhslilt giedpllahoaénal k¥bag, na group,
a Cl to C6 al kyl carbonyl anmino group, a Cl to C6 al koxycar bonyl am no group,

a Clto Q@Q@ék%ﬁ%{%@{ﬂﬁ%%Oé'1p1t@'t60égkgﬁ8}ﬁ noag?bﬁ%vbargd g5o@BtiCc 5
het erocyclic group, and a group represente y the follow ng or rul a°
alkylcarbonylamino group, a C; to C¢ alkoxycarbonylamino group,
10 a C: to C¢ 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
__/

15



-N D (wherein the ring Dis a 3- to 7-nmenbered nonaromatic heterocyclic
ring that may contain, aside fromthe nitrogen 10 atom 1 to 3 heteroatons
selected fromthe group consisting of a nitrogen atom a sulfur atom and
an oxygen atom and nmay further contain 1 or 2 oxo-substituted carbon
atons). Exanples of the "Cl to C6 al kyl group” include nethyl group, ethyl
group, propyl group, isopropyl group, isobutyl 15 group, sec-butyl group,
and tert-butyl vwiermin Bxainpl-e3- ofr the(d)GE ;t @andd calikoxy, gr,ou” 2.ncl ude

met hoxy group, ethoxy group, propoxy group, iSopropoxy group, isobutoxy

group, segyput oXye OfIHE B BT E - P OXYA IO Uile r FXSODL €52 8ot BiEng ot 0 C6
al kyl carbonyl group" include 20 acetyl group, propionyl group, and butyryl

group. Ex e’cfoé)x;e,tk@r"aplséft &Lé&y%&)@yﬁ 9% OLRe %&9 H98 formula
onyl group, y

met hoxycar et hoxycarbonyl ™ group, 1'sopropoxycarbonyl group, and
t - but oxyc onyl, group. ampl es_of the "nono- or. di-substjtuted Cl1 to C6
alkyﬁ%%%bdﬂ%glr %né?i?rﬁﬂ%ﬁﬁp%m¥%@¥%%?%gﬁgy?yg?%%p?°£iﬂv}%%rbanDyI
group, _propyl carbanmoyl group, isopropyl carbanmoyl group, t-butyl carbanoyl
group,5hé9§¥ Hanoyl group, dimethyl carbanmoyl group, diethyl carbanoyl
group, 5 dipr car banoyl group, diisopropyl carbanoyl group,
di butyl car baroyl group, and di hexyl carbanoyl group. Exanples of the "Cl to
C6 al kyl saTThnyl AfobBp” incl ude nmethyl sul fonyl group, ethylsul fonyl group,
and propyl sul ymtgfoup. 10 Exanpl es of the "nono- or di-substituted Cl to
C6 al kyl am no group” include nethylam no group, ethylam no group,

propyl ani no gr GiferédSOMORY ANHYRArYREP a ,Utay|cg_m:80C9r£P}Eyl hexyhgm o
group, dinmethylam no group, diethylam no group, dipropylamno group,

| SO0 OPHARTGGE0 P 6 TR, SERUBCr3S 04, e 8% e, 07 OV
alkoxycarbonyl group, a carbamoyl group, a mono- or di-
10 substituted C; to C¢ alkylcarbamoyl group or a C; to Cg
alkylsulfonyl group; and r is 1 or 2.
(VI) The fused bicyclic pyrimidine derivative according to

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

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

/ \ >
—N /N—-R
— (CH,)r

15 (CH,)
wherein R?’ is an acetyl group or a methylsulfonyl group;

and r is 1 or 2.

(VII) The fused bicyclic pyrimidine derivative according to

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

.
_"\_/"_/<Me
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i ncl ude acetyl am no group, propionylamno group, and butyryl am no group.
Exanpl es of the "ClL to C6 al koxycarbonyl am no group” 20 incl ude

met hoxycar bonyl am no group, ethoxycarbonyl am no group,

t - but oxycar bonyl am no group, and hexyl oxycar bonyl am no group. Exanpl es of
the "Cl to C6 al kyl sul fonyl am no group” include nethyl sul fonyl am no group,
and et hyl sul fonyl am no group. Exanples of the "6-nenbered aronmatic

het er ocyc{VEIDY oup" 2Zfhe niolast®e phayaldc grotimi dgine zdgdr rative pyedotdimg
group, and 24 pyri dazi nyl group. Exanples of the "functional group
representesl byrtheaibebé pvonga f o4t Bherdbb, SwhobeiRi Int ARer §8AeP21S a 3- to
7- menbered nonaromatic heterocyclic ring that nay contain, aside fromthe

nitrogen giomyid t£.P dstesoatops sel ected fromthe group consisting of a
nitrogen atom a sulfur atom and an oxygen atom and may further contain 1

or 2 0XOo- supsti e b Y inclu 10 azetidino gro rrolidino
group, pi Eiejj"llsdirlﬁ]}gelé g?%ﬁéu%r%%%@%%n%r%%p?ﬂ h‘ig%%?ph‘g]i‘?ﬂ% r‘glg%,g%lf‘%%?% i no
group, _4 et hyl pi petazi no group, h i perazi no group,  2-oxopyrrolidino
group,53-%&&%%#{#£#éﬁ%yg?%%pgegﬁﬂag?ggﬁﬁﬁi%héf?nbsg?bﬁﬁf Preferred exanpl es
of the ring Cinclude those 15 represented by the follow ng fornul ae: 25
00 i iarekyipiperazime N NN NP NLRY Rk s it i fNsoromethl Doaney NH-7 - KRt
CO2Et COzEt Me Me ~ 1 0"Me O~~0 O M NNNNNNNNN, ~, . CU

UU. UU~UU-meSONFL 08P Meé Aokt 263 N, B-tevDalvipdib 06 HOpeimido[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-y1)-7-

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

bl[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)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

bl[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]-7- (2-methylphenyl)-9- (4-

methylpiperazine-1-yl)-6-0x0-2,3,4,5-tetrahydro-6H-

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

(XITII) A tachykinin receptor antagonist containing as an

25 active ingredient the fused bicyclic pyrimidine derivative

17



M M M NNNNNNNNUUUWUWUWUWWIN, N, N, N, N, N, N, NNNi
NO" HO "M O-S-O0~ 0-S\" M M M Me O O these, particularly
preferred are those represented by the following formulae: NN NN N UU UU
UWN, OS-O, N, NNO/~M ~-"Me M U5 O these, nore preferred are
those represented by the following formulae: NN UUUUNN-~ M 0O _M 26
mmis 1 or 2, and preferably 1. n 5 nis 2 or 3, and preferably 3.
Preferrecaecanpins b die coepofinds) ofhtdeglpr €SEN; abeeat i on ansalde
5-[3,5-bis(trifluoronethyl)benzyl]-9

(nor phol i t¥g=¥edt ) - 6- 0x0- 7- phenyl - 2, 3, 4, 5-t et r ahydr o- 6H

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

bis(trifl MWNQP%%#EJf (ﬁééﬂf@@eﬁﬁ%é%ﬁﬂ[%@gfg%ﬁ Nective

4-y|)-6-oxo-2,3,4,5-tetra|ydro-6ﬁ-pyr|nldo oxazocl ne;

-[ 3, 5- bi ' h e (2 s : . .
met by phe S b BRe1 T S S Y STk e snidine 1P RHYRF breypecording
pyri m

o[ 4, 5-b][ 1, 5] oxazoci ne; 5]£3 515
bi s(trgﬂ%r?}ﬁ%t‘?&?)%’én@) ]5’7!?‘%9 hi5FbpnahgY§. gor a salt thereof.
(nor phol i ne-4-yl)-6-o0x0-2, 3,4, 5-tetrahydro- 6Hpyrimnmdo[4,5
b] [ 1, 5] ox&¥0ki rfe: PRy R ¢ 197 ftherapet tit )aeenry | fo7-dysuria,
fl uorophenyl)-9- (norpholine-4-yl)-6-o0xo0-2, 3,4, 5-tetrahydro-6H
pyri m do[#n&hidirg Jefkecocvadyl&dd&r St 2fctions such as increased urinary
bi s(trifluoronethyl)benzyl]-7-(2,4-difluorophenyl)-9
frequency and incontinence of urine, containing as an active
ingredient the fused bicyclic pyrimidine derivative according
10 to any of (I) through (XII) above, or a salt thereof.
(XVI) 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 of (I) through (XII)
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 Dbicyclic pyrimidine derivative according to any of (I) through
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(ror phol i ne-4-yl)-6-0x0-2, 3, 4,5-tetrahydro-6H pyrimdo[ 4,5

b] [ 1, 5] oxazoci ne; 5-[3,5-bis(trifluoronethyl)benzyl]-7-(4

met hoxyphenyl ) - 9- (nor phol i ne-4-yl ) - 6- oxo- 2, 3, 4, 5-tetrahydr o- 6H

pyri m do[ 4, 5-b][1, 5] oxazocine; 5-[3,5 25

bi s(trifluoronethyl)benzyl]-7-(2,4-di net hoxyphenyl)-9 27

(nor phol i ne-4-yl)-6-o0x0-2, 3,4, 5-tetrahydro-6H pyri mdo[ 4,5

b] [ 1, 5] ox&XTL) nehode | pb-bi sditi theveofet hyl ) benzyl]-7-[4

(di nmet hyl am no) phenyl | - 9- (nor phol i ne- 4-yl )-6-0x0-2, 3,4,5

tetrahydro- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazocine; 5-[3,5 5

bis(trifluoronethyl)benzyl] 7- (2 met hoxyphenyl ) - 9- (nor phol i ne

4-yl ) - 6- o ﬁE5F6§t ﬁ#§ @yﬁﬁﬂ1 oyl 1. 5] oxazoci ne;
enzy

5-13,5-bis t uoronet - 0X0-

phenyl - 9- [4 (py rolidine-1- % er i di -yl]-2,3, 4,5, : .

t et r ahydr o- 6FL5@ RS Rt 2 s- %ﬁ %? %&éﬂgﬁ}h%gwéngg%sqfﬂbed in detail.
bls(trlfluoronethyl)benzyl] 7-(2- nethylphenyl) 6- 0x0-9-[ 4
(pyrrolldlne 1-y1) pi peridine-1-yl]-2,3,4,5-tetrahydro-6H

pyrimdo[ 4, 5-b][1, 5;oxa200|ne 5-[3, 5
bls(trlflﬁﬁﬁﬁﬁnii nzyl]-7-(4-fl uorophenyl)-6-0x0-9-[4
(pyrrolidine-1-yl)piperidine-1-yl]-2,3,4,5-tetrahydro-6H 15

pyrim do[ 4, 5- b]Jd, Seoxgaverak; f&h3ld (1), the rings A and B each

bi s(trifluoronethyl)benzyl]-7-(2-methyl phenyl)-6-o0x0-9-[4
(pyrln1dlIﬁﬂébéﬂd@mﬂﬁ?aiéﬁ@eéeﬂt]azbgnﬂeﬁet?iﬁ@hYQﬁﬂcﬁFhay include 1 to
pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne; 5-

b'S(tr'f|yOEQBEEfHﬁéHEQZYéiyy?§§a€§£QY%9868fl R PeRX ﬁﬁé&ftggnts may be

(pyridine-2 ) pi perazi ne-1 tetra ydro

pyri 0 ] X 4- acet - - 1.).-5

[ 3, 5ng§s og?#u%%d%%%ﬁ%%?%ﬁnzyF$ ofﬁ ne%hﬁgghen (ﬁ&gtuents on each
2,3,4,5-te rp-6H yr| do 4,5-b][ 1, b] pxazgci ne;

bis(trifl%% g%%tﬁy?$% %Yf%?hé?%}%é?%i n%tla?¥)£9sf2b§8 position
met hyl phenyl ) - 6- oxo- 2, 3 tetrahydro 6H pyrim do[4,5 28

bl [1, 5]ox%k%%lﬁ%e @MT%GB %fs§$¢|$mh%?bﬁ@¢h9$)@@n§9¢¥ ping varying from

about 1 to 3. Any adjacent two of these substituents may be
bound to each other to form a ring. Examples of the

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

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

20 Examples of the "C; to C¢ 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, l-fluoroethyl group, 1-

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



(i mdazol e-1-yl)-7-(2-met hyl phenyl) - 6-o0xo-2, 3, 4, 5-tetrahydro

6H pyri m do[ 4, 5-b][1, 5] oxazocine; 5-[3,5

bi s(trifluoromethyl)benzyl]-7-(2-methyl phenyl)-6-0x0-9-(1,2,4 5
tetrazole-1-yl)-2,3,4,5-tetrahydro-6H pyrimdo[4,5 b][1, 5] oxazoci ne;
5-13,5-bis(trifluoromethyl)benzyl]-9-(1,1

di oxot hi onor phol i ne-4-yl)-7-(2-net hyl phenyl ) -6-o0x0-2, 3,4,5

t et r ahydrioe 6 ypyrrome dof Y, Sedlp 1, BF bxlakocomethpl [Sréup, and 2,2, 2-

bi s(trifluoromethyl)benzyl]-9-[3-(ethoxycarbonyl)piperidine-1 10

yl ] -7-( 2-teei fihghedyhy T 6goxdpe 2, 3, 4, 5-t et r ahydr o- 6H

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

bis(trifluoro ] [ e ( y | Lo o dis
JITo 7 (2- ot hy PR S e % o, S B FaRoarE. yRp oSt dhA€rkae methoxy

pyrim do[ 11 e; .

bis(trif |§1%‘Mr‘et%“ﬁ’%@ﬁﬁg ?g é%%% %rlsoylll%i DR PR FRO%Y \ gyoyp, isobutoxy
(2- net hen 4, 5- tetr@&ydro 6F+€gr|n1do£4 5 b][ 1, 5] oxazoci ne;
SR PR ?W)%ﬂw] gert-pubdxy 'gro
carbanDyIplperldlne 1-yl)-7-(2- nethylphenyl) 6-0x0-2,3,4,5

t et r ahydr o- 6H giFaRIRE 25-Hle 1" Binga e Wet Clb_ 1@ mAdpacent substituents
bi s(trifluoromethyl)benzyl]-9-[3-(dinmethylam no)pyrrolidine-1

yl ] -7- ( 2-amee Rydphenyd ) edcloxot2eB, do SEoemrahying® 6thclude the followings:
pyri m do[ 4, 5-b][1, 5] oxazocine; 5-[3,5

bis(trifluoronethyl) enzyl] 9- (4- net hyl honopi per azi ne-1-yl)-7

(2- nmet hyl en % , 4, 5-tetrahydro-6H pyrimdo[4,5 25

b] [ 1, 5] oxazo | jli s(trlfl nnethyl)benzyl] 9-[3 29

(acetyl am rroI| yI] ,fthylphenyl) 6- 0x0
2,3,4,5-tetrahydro-6 pyrlnldo[ , 5- b][l 5] oxazoci ne; 9-(4

acet yl pi perazi ne-1-yl)-5-[ 3, 5- bls(trlfluoronethyl)benzyl]-?-(4

fl uorophenyl)-6-o0xo0-2, 3,4,5-tetrahydro-6H pyrimdo[4,5 5 b][1, 5] oxazoci ne;
9- (4- acet%—p@razi ne-1-yl)-5-[3,5

bi s(trifluoronethyl)benzyl]-7-(2- nethoxyphenygg 6- 0x0-2,3,4,5

t et r ahPdr o- 6H REGFREIRY, BB EeS | Ok a510R | HEnd B (are those represented by
acetyl pi perazine-1-yl)-5-[3,5-bis(trifluoronethyl)benzyl]-6

0X0- 7- phetlye - 2o Bl awbng efoemybiz®: 6H pyri m do[ 4,5 10 b][ 1, 5] oxazoci ne;

9- (4-acetyl pi perazine-1-yl)-5-[3,5

SEEPIERe

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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bi s(trifluoronethyl)benzyl]-7-(4-fluoro-2-nethyl phenyl)-6-o0xo
2,3,4,5-tetrahydro-6H pyri mdo[ 4, 5-b][1, 5] oxazoci ne; 8-(4

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

met hyl phenyl ) - 5- oxo- 2, 3, 4, 5-tetrahydropyri m do[ 5,4 15 f][ 1, 4] oxazepi ne;
5-[3,5-bis(trifluoronethyl)benzyl]-7-(2

nmet hyl phenyl ) - 6- oxo- 9-[ 4- ( 2- oxopyrrol i di ne-1-yl ) pi peridine-1

yl]-2, 3, 4,5-tetrahydro-6H pyrim do[ 4, 5-b] [1, 5] oxazoci ne; 5
[3,5-bis(trifluoronethyl)benzyl]-7-(2-methyl phenyl)-9-[4

(nor phol i ne-4- I)piperidine 1-yl]-6- 0x--2 3,4, 5-tetrahydro-6H 20

pyri m do[ 4, 5- azdgcine; 5-[3,5 Me
bls(trlfluoro 9-[4-(di Y1 ami no) pi peri di ne-1
yl]-7-(2-net -2,9r4, 5 ahydr o- 6H
pyri m do[ 4, 5- ne; 5-[3,

bls(trlfluoronethyl)benz I] 7- (2- et hyl phenyl ) - 6-o0x0-9-[4 25

(pi peridine-1-yl)pi peridine-1-yl]-

2,3,4,5-tetrahydro-6H 30
pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne; 9-[4-(

zyl

[

acet yl am no) pi peri di ne-1
yl]-5-[3,5-bis(trifluoronethyl)benzyl]
oxo0- 2, 3, BRI B r ahydr o- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne; 5
[ 3,5-bis(trifluoronethyl)benzyl]-9-[4 5
(et hyl sul f ony| Bre e pederxatmbed -of | tHe (2imetBydpdettybge broxbesented by
2,3,4,5-tetrahydro-6H pyrimdo[ 4, 5-b][1, 5] oxazocine; 5-[3,5
bi s(trifltips ofi®l hwbdenzythuPad 4- (et hyl sul f onyl ) pi perazi ne-1
yl']-7-(2-nmet hyl phenyl)-6-o0xo0-2, 3, 4, 5-t et rahydr o- 6H
pyrim do[ 4, 5-b][1, 5] oxazocine; 5-[3,5 10 bis(trifluoronethyl)benzyl]-9-[4

-7-(2-nmet hyl phenyl ) -6

(et hyl sul f onyl ) honopi per azi ne-1-yl]-7-(2-met hyl phenyl ) - 6- oxo
2,3,4,5-tetrghydro-6H pyriim do[ 4, 5-b] [ 1, $] oxazoci ne; 9-(4
acet yl honopipagazi ne- 1- -[3, 5-bi s( uoronethyl)benzyl]
7- (2- et hy yl ), 6-0X , 4, 50retra -6H pyrimdo[4,5 15
b] [ 1, 5] oxazagcihe; - [ 3- ylanlno) 3~yeihyl pyrrolidine-1-yl]

5-[3,5-bis(trifluoronetkyl)benzyl]-7-(RInerhyl phenyl) - 6-oxo

2,3,4,5-tetrahydro-6H pyrimdo[ 4, 5-b][1, 5] oxazocine; 5-[3,5

bls(trlfluoronethyl)benzyl] 9- (1 1- di oxot hi onor phol i ne-4-yl)-7

( 2- et hoxwipmesia )R%- ®o- ana, B® Satet eatly dind&pepgentl viod 4f buorine atom, a
chlorine atom, a methyl group, an ethyl group, a
trifluoromethyl group, or a methoxy group.

Particularly preferred examples of the ring B are those

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 heteroatoms selected from the group

21



20 b][1, 5] oxazocine; and 5-[3,5-bis(trifluoronethyl)benzyl]-7-(2

nmet hyl phenyl ) - 9- (4- net hyl pi perazi ne-1-yl)-6-0x0-2,3,4,5

t et rahydro- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne. Salts 25 Exanpl es of
pharmaceutically acceptable salts of the 31 conpounds of the present
invention include those forned with inorganic acids, such as hydrochloric
acid, hydrobromc acid, sulfuric acid, and nitric acid, and those forned
Wit h or gamimes bt tsg ofich mstocgén catomd, anmhefir acod, &ndvshcorghen
succinic 5 acid, lactic acid, malic acid, tartaric acid, citric acid,

net hanes @i ¢ Benbldy (ol vened fMonidnRsidl sl fgld Al ghnsieaFiggaci d,
and palmtic acid. The conpounds of the present invention or salts thereof

my al S0 @Stndp Logdonm 8Li QY IEALASS O BPbYEL Cqeodler I0oPs esent - -
i nventi on enconpasses any hydrates or solvates forned by the fused bicyclic

pyrimdine derivatives pof th eneral fornmula (1 jncluding the preferred
conpoundgh%%ﬁﬁﬁﬁ? %ﬁl%eﬁ%%??gn ﬁoﬁng%,gﬁ?uga$ %g{ﬁt?%%f9£E§aﬂbF£8gﬁ? t he
sol vents that can form solvates include nethanol, ethanol, isopropanol, 15
acet one, Tt AcBLLERT FetRy| FRe 2P GFYERD aRheMdi 1ReprepyPenaeberadi de
fromracem c m xtures, the conpounds of the present invention or salts

t her eof rRNCRREHE Ve ERECEYCIhe Fbras othaptihenl ¢gnbginveasbdasfrom a
stereoi sonmers, or atrop isoners. 20 Various synthetic techni ques may be

used to prbdoegen hetoonpbunos3 dietéeoptesentel aveadi HnomCakecgrouapl y used
production process of the conpounds of the present invention or salts

t her eof isonmlesetimgdobed onitBdgen!abbirAHh GhlBiePadon(@Bn&l aR dkygBh 9~ .

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
heteroatoms 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 C¢ alkyl group, a hydroxyl group, a C; to C¢ alkoxy
group, a formyl group, a C; to Cs alkylcarbonyl group, a C; to
Cs alkoxycarbonyl group, a carbamoyl group, a mono- or di-

25 gsubstituted C; to Cg¢ alkylcarbamoyl group, a Ci; to Cg
22



RNp (8 (Step 1) HNCI O ~pHN-R (c) RNC Step 2 (b) I ov s/ NRO~N
Cl ~pH Ste 3 p (d IAA(A _CNH(f) Y/p N~B/ (h) _ Step 4 Ra~N ~ Step 5
0 (g Inthis step, a carbonyl group is introduced into a conpound (a)
(wherein RO is a leaving group that is elimnated 5 later in Step 5 of the
process, such as a halogen atom a Cl to C6 al kylthio group, an arylthio
group, a ClL to C6 al kyl sul fonyl group, or an arylsul fonyl group, or RO is
the ring @ XyksulionyC dgsoas, descanbed @bowe) )atmogeneont @l asgbapbtudedb)
(wherein RO is as described above; Rl is a hydroxyl group, a hal ogen 10

atom 1-iqy dazdsyh1RyDEfind- irbuPPhanoxyr@roy @l kyli Gy SMGH Nt&Er oup,
a Cl to C6 al koxyl group, or a benzyloxy group). In this process, the

conpound 4 by, ity @gn8IRbRYcAYLbhyShmt h8akirRUpt hg @g@@t@gﬂ (a) with a base
and then reacting the product wth a conpound that serve as a source of

car bonyl :ﬁﬁ?fgygf se_in [ [OCcess,r bul k ase,
such as I%f um |?%%%?§%§?é%g%§y'T%% %%%cigguﬁs %e%g$%T$§r§%r$¥ a%ﬁ% at a
tenperature of -100, Cto 20 C, and preferably 33 t a tenperature of
1100 Cot PEEF VTS BRI Terdest SRIEREAESABY RS cEPbORYHIGr oup
for use in this process may be a halide of a carboxylic acid, an

i mi dazol i¥R*®#1%&: carboxylic acid, an active ester of a carboxylic acid, an
acid hydride, an 5 orthoester or carbon dioxide. Then Rl is a hydroxyl
group, the c:fi;;nd (a) is first treated with the above-descri bed base and

carbon di ox+NleDi § used as the source of carbonyl group. The process is
a proper acid (e. g., hydrochloric acid). 10

term nated usy
(wherein the ring D is a 3- to 7-membered nonaromatic
heterocyclic ring that may contain, aside from the nitrogen
10 atom, 1 to 3 hetercatoms 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 C¢ 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 C¢ 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 C¢ alkoxycarbonyl group" include
methoxycarbonyl group, ethoxycarbonyl group, isopropoxycarbonyl
group, and t-butoxycarbonyl group.

Examples of the "mono- or di-substituted C; to Cg

23



(Step 2) In this step, the conpound (b) (wherein RO and Rl are as descri bed
above) and the conpound (c) (wherein the ring B is as described above) are
al l oned to undergo condensation to 15 generate a conpound (d) (wherein RO
and the ring B are as described above). V~hen Rl is a hydroxyl group, a
sui t abl e condensati on agent for use in the condensation reaction in this
step may be dicycl ohexyl carbodiimde (DCC), 3-ethyl-1-(3
di met hyl aaii nolpraiydnael bockhug d ei iy dee hheott helbc 4 BRXGho v 1 ogr @,
di met hyl i m dazol i nium chl oride (DMC). These condensati on agents may be
addedIIWé&KyféHfBéﬁo$?5§&é Proebisd1 @ rBam@ Ut dOdub N Bsdb 18HHERby1 A

e

base may be used in t condensation reaction, 1ncluding alkali carbonates,

such 25" spr ) 50000 SAEAROGH S POL S p gt Bonal o, nd 25 tertially

am nes, su t"hyl am ne, yl'am ne,

N- net hyl npr l.ine, .di azapi cycl o[ 5.4. 0] -7-undecene, ridine,
4-dinethgﬁgﬁg%&%b%{ﬁﬁﬁféiagﬁé%gbi%f%$%¥&%?ggﬂmﬁ% n& %?%alene. The sol vent
for use in the condensation reaction my be any inert_solvent that does not
take par tIIRFINELGFRINTIAL FEOYRI U HIPIRE NP FRE PRI nghP R

N, N- di net hyl acet am de, di nethyl sul foxide, acetonitrile, tetrahydrofuran

di oxane, @Bty keadpamely redhexy et dathediketyl erebameyl agodd chl or oet hane.
The condensation reaction may be carried out at -20 Cto 80 C. Wen the
conpound (b) f@xamgelesn dhecld vonden<sat abkyleatfoapli grbhps shepude any of
a halide of a carboxylic acid, an im dazolide of a carboxylic acid, or an

active esiefh@lswl £aiPDXytdEp ACeEhylduWrbeil Rirdsp A &3d 08eHp Rl 801 £fényl
1-imdazolyl group, a 4-nitrophenoxy group or an 1 m doyl oxy succinate
group, thfn&ﬁgption can be carried out by 15 allowing the reactants to
react in the presence or absence of an organic base, such as triethyl am ne,

o S0ROPY! <t MAeee TUE! L0, B LRSI A DO LA i P 1 nor g ©
sol vent, 519y éﬁiﬁ%nggQSEhﬁééféggq%gghyfgﬁigéWEEQ&éécgéﬁgigﬁino 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 Cg¢ alkylcarbonylamino group"
include acetylamino group, propionylamino group, and
butyrylamino group.

Examples of the "C; to Cgs 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



20 di net hyl sul foxi de, acetonitrile, tetrahydrofuran, dioxane, ethyl ether,
di net hoxyet hane, ethyl acetate, toluene or dichloronethane, at -20 Cto 80 C
for 30 min. to 48 hours. V~-hen Rl is a C1 to C6 ester residue such as an

al koxyl group and a benzyl oxy group in the condensation reaction in this 25
step, the reaction can be carried out by allow ng the 35 reactants to
react in the presence or absence of trinethylal um num or

tetrai soprwpodytitahigmows. i n the presence or absence of an acidic or a
basi c catal yst, such as p toluenesul fonic acid, sodium nmethoxi de, potassium

t-butoxide, 5 %x&@léﬁn@ﬂ’dihéie‘lflhr@cﬁl&‘i’él/e@f@%ﬁuﬁ@%@ésented by the
N, N- di net hyl f or mam de, N, N-di net hyl acet am de, yl sul f oxi de,

acetoni trgleyof a@@fﬁ&i ran, dioxane, toluene, xylene, nesitylene,
pyri di ne, qﬁ}%dﬁ%ne chloronethane at 15 Cto 150 Cfor 30 min, to 48

hours. 10 (St In thls step, the conpound (d) (wherein RO and the ring
B are as des r|b d above) is cyclized to generate a conpound (e)(wherein RO
and the ring BPar/e as descri bed above). The 15 step may be carried out by
al owing the ization to take place in the presence or absence of an
organi ¢ base, such as sodiumtert-butoxide or potassiumtert-butoxide, or
an |noﬁgahMQet%$@ tkeiching Bobs um hyded dé;mpobessd unpoarooaate, sodi um
carbonate, cesium carbonate or sodium acetate, in a 20 solvent, such as

N, N- di netiyt éooowed de, r Mdv- dhaet hy) acehaaide, agl et ﬂybmutlfl@XhﬁErogen
acetonitrile, tetrahydrofuran, dioxane, toluene, xylene, nesitylene,

pyridi ne, agwh N0l | i€, 3 Oie b £bd C6REEE8B8E @t fPofr tRe 1§Bolpf 86nSPsPiRg L9 48
hours. 25 36 (Step 4)
a nitrogen atom, a sulfur atom, and an oxygen atom and may
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:

25



In this step, the conpound (e) (wherein RO and the ring B are as descri bed
above) and a conpound (f) (wherein the ring Ais as described above, Y is a
hal ogen atom OSQZR11 (wherein R11 5 is a Cl to C6 al kyl group, which may
be substituted with hal ogen atonms), B(R12)z (wherein the two R12
substituents are each i ndependently a hydroxyl group, a Cl to C6 al kyl
group or a C1 to C6 aIkoxyI group, or R12 substituents may be bound to each

other to forma qing)‘ i Br, or, Znd) are aI owed to 10 nderg ei t her
a Cross-co I|n reac%;on in the presence fa t anS|t|onaI t al atalyst
such as agﬁ i ckel™~¢o , or’a gn st i o] rate a
conpound vel o and t he r|n s Aland]Blare a de c |be bov )

Pref erably, the proce is cagfrie ut by ySi ng™gh | ne oIv t hat
does not take part inyhe pr cess. yExanpl eg_of t sol i

N, N- di net hyl f or mani B, i et I a de thylgquOX|de
acetonitrile, tetrahydrofur d| i \otoluene et hanol

or water. These solvents nmay be used |nd|vpdually or mdy be m xed 20 with
one another in any proportion. Exanples of the palladi um conpl exes for use
in the procg¢ss inglude pall adi um hIorlde paIIa i um ag etate

acetyl acetgmat o Iadlun1 nd t ey akls(tw phen ho Iad
Exanpl es ¢f the [nicKel co es(foh usec f::ifcqgg N ng ud 2
bls(acetyﬁ:TjT ni-ckel ) |s(§i;20ycl oct ad
tetrakis(triphe Mphoﬂ@hmne)nlgkel @a_ of thes® paIV dlunt nlgﬁﬁ
01
)

conpl exes i §0Mised Fn an a \to 1 eqU|vaIe t, preﬂbrab In an
anount of 0.01 to 0.1 e% I va eﬂa , with ¥eespect to the conpound ( When
it is desired to use a 5 ligand for the palladiumor nickel conpléx in the
process, the Ilgand may be trlphenylphosphlne tri-o- tonIphosphlne tri-2
furylphosphl e, 1 2 bls(dlpHenyIpho phlno)e hane, ,'

bi s(di phen 0S ferr
bi s(di phenyl ph sp i no -ijnap Eéa;b ese |ga</ (g used in
an anount Ofy eqU| ents efera in a

S ‘_=< —
Z N /l\ Me 67‘\ 0 0=,

N 0 N

| | Me O
™ N

Of these, particularly preferred are those represented by

the following formulae:

5 Of these, more preferred are those represented by the

following formulae:

O O

0 Me
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anount of 0.3 to 3 equivalents, with respect to the palladiumor nickel
conplex. Preferably, the process is carried out in the presence of a proper
base. Anbng such bases are organic bases, including triethylam ne,
tributylam ne, 15 diisopropyl ethylam ne, N nethyl norpholine, pyridine,

l utidine, and collidine, and inorganic bases, including sodium hydrogen
carbonat e, sodi um carbonate, potassium carbonate, calcium carbonate, cesium
carbonatep and tri potassi um phosphate. Each of these bases is used in an
anount of 1 to 20 equivalents, 20 preferably in an anount of 2 to 10
equi val ents, wrh hig eSpeet2 | caridiepcof@eastly (B) . The cross-coupling reaction
inthis 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 mn. to 24
hours. 25 38 (Step 5) In this step, the conpound (g) (wherein R9 and the
rings A gnd B are as described above) is reacted with a compound (h) to
generate -a conpound (i) (wherein RO and the rings A and B 5 are as

descri hed above).. (This step is onmite en RO is the ring C) The process
can be’carried r3)u’téb€ %i%’g El“?é% %’Ef%&f?h?'in an amount of 1 to 20

equi valents with respect to the conpound (g) and allow ng the reaction to
proceed in the Prekerced wxambet 0bf the baemreunds ¢6 oo wreperterably at
100 10 to 150 C, for 30 min. to 24 hours. A base may preferably be used,

i ncl udi nginverini en bisebyde uth( 2s5 thisethyf huonemethyblbghapi hed-

di i sopropyl et hyl am ne, N-nethyl norpholine, pyridine, lutidine, collidine,

and N, N- dimetptyd b + freyl pr6l- B0+ JaphenPases3 , $UShtasrsRgaus ydr ogen
carbonat e, sodium 15 carbonate, potassium carbonate, cal cium carbonate,

cesiun1caﬁ§5{ﬁ¢§b[@p§_$ftpp§ﬁ§§éyg@pﬁg§p§at§;5Ihen it is desired to use a
sol vent, such a solvent nmay be any inert solvent that does not take part in

e O RACL L0 e 1P W5k Ao thih ALOEEPY) L PI FRIEL S0 BhREA] ITL Y REELAGY He -
4-yl)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1,5]loxazocine; 5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-
methylphenyl) -9- (morpholine-4-yl)-6-0ox0-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b][1,5]oxazocine; 5-{3,5-

15 bis(trifluoromethyl)benzyl]-7-(2-chlorophenyl)-9-
(morpholine-4-yl)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bil[l,5]oxazocine; 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]l[1l,5]oxazocine; 5-[3,5-

20 bis(trifluoromethyl)benzyl]-7-(2,4-difluorophenyl)-9-
(morpholine-4-yl)-6-ox0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-
bl[1,5]oxazocine; 5-[3,5-bis(trifluoromethyl)benzyl]-7-(4-
methoxyphenyl) -9- (morpholine-4-yl)-6-0oxo0-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-bl[1l,5]oxazocine; 5-[3,5-

25 bis(trifluoromethyl)benzyl]l-7-(2,4-dimethoxyphenyl)-9-
27



20 acetonitrile, tetrahydrofuran, dioxane, xylene, toluene, ethanol, or
wat er. The conpounds (1) of the present invention can be isol ated/purified
by ordinary neans (for exanple, extraction, recrystallization,
distillation, and chromat ography). Wen the 25 resulting conpounds tend to
formsalts, such salts can be 39 produced by ordi nary techni ques or
equi val ent techniques (for exanple, neutralization). The conpounds (1) of
t he preseforpiveninem oyl 5o toxd-her 2o, et etasaipdiy kb pyr cae@d 04, 5-
antagonists and, in 5 particular, as NK1l receptor antagonists and are thus

useful ass] propfstasdd n®r 4-hes apest d Cc AOENEST dE LBy B HbdRzy 1 NCY Uglh ng
defective bl adder functions such as increased urinary frequency and

| ncont i nefgen Ay dmiio ASIORY] RS | fnOFph OF[ARSKLE) 29€nks-4 05§l sor ders of
as u Sé

10 digestive tract such cerative colitis and Crohn~s disease;

prophyl acti.c ar therapeutic agepts.f.o om ting induce xposure to
X-ray, cﬁﬁﬁﬁéh%éﬁﬁﬁéﬁhg¥ﬁﬁﬁﬁ§%[%ﬁ%ﬁ%Jh%ﬁgk%é?%%%+%?lvg—B I s, decreased
gastrointestinal _motility, and side effects of drugs; 15 prophylactic or

t her apeuth?iS et SLTHRMeony H i hepFnbilicba hyrekeeviraeryl k-7 a{moERaAbi AT apy,
pregnancy, mgraine, postoperative pains, decreased gastrointestinal
moti|ity,4-and b oexefs et s of tekrraRydeedol tieyaieide td agent s for ast hma
coughi ng, ache, mgraine, 20 tooth pain, rheunmatoid arthritis and ot her
condi ti oris] [ THe] cenpoaids; () [Df5thes prtesEhtoronerhybhbenzghl +6-dkereof may
be used individually, or they may be forned into pharnaceuti cal

conposi t i ienyll ONY[ M {Hy OREL il i mer B-phps IBeeidi gal | yyrECceps abl 8- adj uvant s.

Specifically, the 25 conpounds of the present invention may be m xed with
40 tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine; 5-[3,5-

10 bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-6-0x0-9-[4-
(pyrrolidine-1-yl)piperidine-1-y11-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b][1,5}oxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-7-(4-fluorophenyl)-6-oxo-9-[4-
(pyrrolidine-1l-yl)piperidine-1-y11-2,3,4,5-tetrahydro-6H-

15 pyrimidol[4,5-bl[1l,5)loxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-6-ox0-9-[4-
(pyrimidine-2-yl)piperazine-1-yl]1-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b][1,5]oxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-6-oxo0-9-[4-

20 (pyridine-2-yl)piperazine-1-y1l1-2,3,4,5~-tetrahydro-6H-
pyrimido[4,5-b][1,5]oxazocine; 9-(4-acetylpiperazine-1-yl)-5-
[3,5-bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-6-oxo-
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-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
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pharmaceutically acceptable carriers, excipients (such as starch, |actose,
cal ci um phosphate, and cal ci um carbonate), lubricants (such as magnesi um
stearate, calciumstearate, talc, and stearic acid), binders (such as
starch, cellulose crystals, 5 carboxynethyl cellul ose, gum Arabic,

pol yvi nyl pyrrolidone, and alginic acid), disintegrating agents (such as
tal c, carboxynethylcellul ose, and calcium, and diluents (such as

physi ol o@Ichl, Sladxaveyciars; aipuEDUs-siod (it 1 ioffilsu aif orge ticps ) emzyin] ¢+ and

| actose). Using ordinary techniques, the 10 conpounds of the present

i nvent i on( e E-EPaFed-AS(1-ai el Pl pkapsL) €5 o -and £8, 5 Peveesisydidne

granul es, anpules, or injections for oral or parenteral adm nistration.
T~hile thg; q8§%g%_ (giggégge t@e Present invention or salts
t her eof may dﬂ% g?ng on typéld% sal , route of 15 admi nistration,
and age nd tions of |ent e f mans o)
mamal s, WQ;OW%FW s%b %f %66%ﬁ36‘§8%%d$wﬁ¥%a§ g% %ﬁgsured
by the anDunt of the conpounds§é q%tf the present jnvention or salts

1)

t her eoP. GfEMsdUNAEL (13 Hré MY Lo~ SRP Yl BHW H stered in a single

20 dose or several doses each day. EXAMPLES The present invention wll now
be descr ikl i N @feazec¢ing t 1B T EY & dnbe( tol Baeprreethrefoerzivk] £ahbl ks, and
Test 25 Exanples, as will an exenplary production process of a starting 41
mat eri al difostdieh taompoqinelsi {d)4 -of 1 X He- (2 -esetity 1 pivemy 1 on6 -oko€h, 3 s4 abso a

novel compound. It should be appreciated that the conpounds of the present

inventhmtéﬁﬁaﬂyardi6ﬁlﬁykim&d@9§§id@FFIj@P@xéﬂo@ﬂ@efo$lpmjmg exanmpl es and
may be nDdified wi thout 5 departing fromthe scope and the spirit of the

i nvention,; < 8%@5?1% zyd 1 T b e On @ﬁM%‘g@fmﬁn@5ﬂl,

pota55|un1ca onate ( 10 and N, N- di met hyl T or mam de wer e added

to 2-agingr 6 hLOLORWLAT B 8- (2459 ; 4 299 LEEaR A1 gavias T ef Luxed for

pyrimido[4,5-b]l[1,5]oxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-9-[4- (ethoxycarbonyl)piperidine-1-
y1l]-7-(2-methylphenyl)-6-0xo-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-y1)-7-
(2-methylphenyl)-6-0oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl [1,5]loxazocine; 5-[3,5-bis(trifluoromethyl)benzyl]-9-(4-
carbamoylpiperidine-1-y1l)-7-(2-methylphenyl)-6-0x0-2,3,4,5~
tetrahydro-6H-pyrimido[4,5-b]l[1l,5]oxazocine; 5-[3,5-

20 bis(trifluoromethyl)benzyl]-9-[3-(dimethylamino)pyrrolidine-1-
y1l]-7-(2-methylphenyl)-6-0x0-2,3,4,5~-tetrahydro-6H-
pyrimido[4,5-b]l[1,5]oxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (4-methylhomopiperazine-1-yl)-7-
(2-methylphenyl)-6-o0ox0-2,3,4,5~-tetrahydro-6H-pyrimido[4, 5-

25 b][l,5loxazocine; 5-[3,5-bis(triflucromethyl)benzyl]-9-[3-
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hours whil e heated. Subsequently, the reaction mxture was diluted with
ethyl acetate, was washed with water, and was dried over anhydrous sodi um
sul fate. The solvent was renoved 15 and the resulting residue was purified
on a silica gel colum chronmat ography (hexane: ethyl acetate = 5: 1) to
obtain 4,6 dichloro-2-(norpholine-4-yl)pyrimdine (985ny, 28-~).
MS(El)nm z: 233 (M+) HRVS (EI) : Calcd for CeHIC1zN30: 233. 0123; found: 233 .

0152 20 4d@&cetsRedimermmoeyfxeid e -Gfl tadt [ 2-hychipheitenl pr 6 dexdi oxane
(3.3nm) was added to 4 (pyrrolidine-1-yl)piperidine (2.01g) and the m xture

was 5 stiz,rﬁ,m,ag-ﬁé@faﬁﬁdw AL d\?z{rﬁ’{dé[l‘oyfb] CY a0 Pk &z diA09) 9 apg-
en adae

n-butanol (20nL) were t nd the mxture was stirred at 120 C for 3
hours. S v t Al B
(pyrrol | I ne-1 %:};%epl perr:i%:lir)le car ggx%aﬁr%&‘dl(%rel ?ro% 1)be(=%z%%)5 &).
Subsequen diu aI 5 S dIS LN eth n 30m.), and
the resul #QEfocb ri(ﬂ g ?g%pép%?F éﬁb%&§5ﬂ+ ﬁé' ydrochl ori de
(2.80g) was added al ong mnth di et hyl nalonate (1 93g) thereto. The m xture
was st Pr iRl ¥ or ] SX3EREEGhi I = %e%@%wlnmem&w@lm theh3aPtowed to cool
and 3nmol /L hydrogen chloride-ethyl acetate (5nm) was 15 added to adjust pH
to 1. Thesdlvehtlyeonethwkedbenzybl af n(a-neshexeph@hns phor osooXydhd 0B+ de
(70m.) was then added to this residue and the m xture was refluxed for 2

hour s whi tt et thedag dxco - G0t hyrd mpde papy-ab] DI, 5 hexsobatneé; SMat£+ and then sodi um
hydrogen carbonate was added to the residue to adjust pHto 10. 20 The

m xture vésetyisasdesz wéh o hyls.acef ai8i a0gri PRuEXEMEERY WSedE | B0-QVer
anhydrous sodium sul fate. The sol vent was renoved and the resulting residue
Was priféﬁﬁLfﬂbﬁbﬁyilfﬁ39£J 43atrahydro-6H-pyrimido[4, 5-

10 bl[l,5]oxazocine; 9-(4-acetylpiperazine-1-yl)-5-[3,5-
bis(trifluoromethyl)benzyl]-7-(4-fluoro-2-methylphenyl) -6-o0oxo-
2,3,4,5-tetrahydro-6H-pyrimido[4,5-b]l[1,5]oxazocine; 8- (4-
acetylpiperazine-1-yl)-4-[3,5-bis(trifluoromethyl)benzyl]-6-(2-
methylphenyl)-5-0ox0-2,3,4,5-tetrahydropyrimido[5, 4~

15 £f1[1,4]oxazepine; 5-[3,5-bis{trifluoromethyl)benzyl]-7-(2-
methylphenyl)-6-0x0-9-[4- (2-oxopyrrolidine-1-yl)piperidine-1-
v1l]1-2,3,4,5-tetrahydro-6H-pyrimido{4,5-bl[1,5]oxazocine; 5-
[3,5-bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-9-[4-
(morpholine-4-yl)piperidine-1-yl]-6-oxo-2,3,4,5-tetrahydro-6H-

20 pyrimido[4,5-bl[1l,5]loxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-9-[4- (dimethylamino)piperidine-1-
yl]-7-(2-methylphenyl)-6-o0oxo0-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b][1l,5]oxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-7- (2-methylphenyl)-6-oxo-9-[4-

25 (piperidine-l-yl)piperidine-1-y1]1-2,3,4,5-tetrahydro-6H-
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col um chr omat ogr aphy (ethyl acetate: nethanol = 3: 1) to obtain
4,6-dichloro-2-[4-(pyrrolidine-1-yl)piperidine-1 yl]pyrimdine (787ng,

22~). MS(ElI)m z:300(Mt) 5 HRVS(EI) : Calcd for C13HL8C12N4: 300. 0909;
found: 300. 0923 <Reference Exanple 3> C N~ 1 CO2H~N-NC 1 Q) To a
tetrahydrofuran solution of |ithiumdiisopropylamde 10 (which was prepared
by diluting diisopropylamne (0.7nL) with tetrahydrofuran (1On), foll owed
by the adovtimidof4 nsHolyl)s1dkanodBné - [ 46maétybaxine) sobetiameat -- 20
C and then stirring at -20 C for 1 hour), a tetrahydrofuran solution of

4, 6- di chlpr p-2- (1Ps phDd [ 0L 1 Yo OHE LR U) BEn£9DBID) (£ SMbinyesndRy agded at

-78 C and the m xture was stirred for 4 hours. Carbon di oxi de was then

bubbl ed tdypughy L hes [ €aCELRParb XEHLSyL Bhi dO1 N B-pRPe WRLEL BAEnaTded. The

tenperature of the mxture Was then wed to ri t o  room tenpérature.

Fol | owi ng addjtion of 2mpl/ L drochlogi¢c,acid (8n) to adjust pHto 1,

20 the n1&%Efébﬁ%gt%&f?%%¥%%e§#¥%P%?%§YfLE%Tg%é and the extract was dried

over anhydrous sodjum sul fate, The solvent was renoved and the residue was

washed “wi tHEHRY 53t bRy BRRERC 1 BiREF A Hne-1-y1]-7- (2-methylphenyl) -6-oxo-

4, 6-di chl oro-2- (nor phol i ne-4-yl ) pyri m di ne-5- carboxylic 44 acid (1.15q,

1000 . N B )4 2- e abydrRVBIEPYrimGae £4l, $ o] COHIDIRARBOBIREY. BORY; 5-

found: 277. 0038 5 <Reference Exanple 4> Cl N~ 1 CO2H Me.S~N C 1| In a

sim | ar neannerriblRefeneticel Bxanpy ] 39- 44 6{déthybsal fonyl)piperazine-1-

2- (net hyl t hi o) pyrimdine (2.70g) was used to obtain 4,6

di chl or o-yt (+pt (ylhét )y Dykény ) ne=-5x62as boxy| s craet-gn{dr83gn- 10 58~).
pyrimido[4,5-b]l[1,5]oxazocine; 5-[3,5-

10 bis(trifluoromethyl)benzyl]-9-[4-
(methylsulfonyl)homopiperazine-1-yl]-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-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

15 b][1,5]oxazocine; 9-[3-(acetylamino)-3-methylpyrrolidine-1-yl]-
5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-methylphenyl) -6-0oxo-
2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine; 5-[3,5-
bis(trifluoromethyl)benzyl]-9-(1,1-dioxothiomorpholine-4-yl)-7-
(2-methoxyphenyl)-6-o0x0-2, 3,4, 5~tetrahydro~-6H-pyrimido[4, 5~

20 Dbl[1l,5]oxazocine; and 5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-
methylphenyl)-~9-(4-methylpiperazine-1-yl)-6-oxo0-2,3,4,5-

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

Salts

25 Examples of pharmaceutically acceptable salts of the
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MS(ElI)m z: 238(M+) HRMS (ElI) : Calcd for COHACL2NZORS: 237. 9371;
found: 237. 9383 <Reference Exanple 5> CF3 Cl 0O N\ / ~N~N CI CFs J off 15
4, 6-di chl or o- 2- (nor phol i ne-4-yl ) pyri m di ne-5-carboxylic acid (Conpound of
Ref erence Exanple 3; 1.10g) and N, N dinethyl formam de (3 droplets) were
added to thionyl chloride (3.0mM). Tn~hile heated, the m xture was refl uxed
for 2 hour. 20 The reaction m xture was then distilled under reduced
pressur e dédmpotwdsbbdfii tha yeésemtr ¢avdieion include those formed with
3-(3,5-bis(trifluoromethyl)benzyl am no) propanol (prepared according to the

met hod desgéirdedi & nadaganesechakenhybabeh pencPHBE ¢ ahi,8PoNPomkiel 591 463585;
1.25g) and triethylamne (I.7nm) 5 were dissolved in tetrahydrofuran

(40m). Vibiie,the selati Qﬂdv‘ﬁgt%gﬂ %.egd?ngggegﬁsigawmgdt %Egﬁhxgggkgfca“

solution of the yellow residu was ter stirrred for our,

the m xture. was her irred for, additional .3 hours at room tenperature.

The react%gh&%ix ﬁ%% &%sgé?#ﬁ?eﬁch?thmaiﬁ§F ﬁ@l§Ce?3W@Flﬁa§C§g;u§H FaPrLg

washed mﬁth,@@tgégand a saturated aqueous solution of sodiumchloride, and
d

was theén ¥t FLanRGafouB2 558 8FtQul Farkarks| pehiingci EFBPapCE t he

solvent, the residue was purified on a silica gel columm chronatography

(et hyl aceethanegiekborie acid) potobuenashlfensciscid, salicylic acid,

bi s(trifluoromethyl)benzyl]-4,6-dichl oro-2-(norpholine-4

yl) pyri m st @er be cacbdxyand psidiaibcdec{d.83g, 82~). Ms ( FAB+ ) nml z : 5 61
( MtH+ ) HRMS (FAB+) : Calcd for C21H21C12F6N4A~3:561. 0895; found: 561. 0897
20 <Reference ExgaptemPoukds & Ohé PrdséndN INEtiGrsoSNs St FoLhantpg

simlar procedures to those described in

may also exist in the form of hydrates or solvates. The

10 present invention encompasses any hydrates 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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46 Ref erence Exanple 3 and then those in Reference Exanple 5, 4,6

di chl oro-2-[4-(pyrrolidine-1-yl)piperidine-1-yl]pyrimdine (Conpound of

Ref erence Exanple 2; 787ngy) was used to obtain N
[3,5-bis(trifluoronethyl)benzyl]-4,6-dichloro-2-[4 5
(pyrrolidine-l-yl)piperidine-l-yl]pyrinidine-5-carboxy|ic acid am de
(1.30g, 79~). Ms ( FAB+ ) m/ z : 2 8 ( M-H+ ) HRMS (FAB+) : Calcd for
C26H30012F'6N5 2: 628 .1681; found 628 58 10 <Reference Exanple 7> CF3
a0\ / NN~ | NCF3 ~N-N~O OJ

N[ 3, 5- bls(trlfluoronethyl)benz I']- 4 |chloro 2
( nor phol i ne- 4&ly[ ) pyri ni di ne-%Jc rboxyllc d am ple ﬁﬁﬁﬂé@%d of Reference
Exanpl e 5; N g) was dlssoh ﬁ“tet@hhydrofum ™ 5 To this

sol uti on, hy Fi suspeﬁﬁl Qed nd _t he
resulting Wﬁ@Pﬂefl br 3 Hﬁ@P@ whi ea ed Subse&%@ﬂ@ly, t he
m xture was QJ I ovved to cool a(n)j wat er was added. Thedm xture was then
diluted with ethyl acetate, was washed with a saturated agueous 20 sol ution

of sodium chloride, and was then dried over anhydrous sodium sul fate. The

sol vent was renoved and th esult Qg residue rlfled oQ a silica gel
col um chroma ra{lh@ E tat”(?r‘xa @
hl o

bis(trifluoro ) BEMzy| | ¢fy- pol i ngy- 4 yI) 6- K

2,3,4,5-tetr 6H—pyrknpde%4 A ] oxazee+ae-— 1. 17g
VS(El ) i z: ae RVB ( El )Step €al dd, or §71H19CHRNG CB:
524. 1030 <Reference Exanple 8> EF3N\ 0
(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
Cs alkylthio group, an arylthio group, a C; to Cs alkylsulfonyl
group, or an arylsulfonyl group, or R’ is the ring C (the ring
C is as described above)) to generate a compound (b) (wherein

R’ is as described above; R

is a hydroxyl group, a halogen

10 atom, l-imidazolyl group, 4-nitrophenoxy group, imidoyloxy
succinate group, a C; 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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CF3 10 In a simlar manner to Reference Exanple 7, N-[3,5

bi s(trifluoronethyl)benzyl]-4,6-dichloro-2-[4-(pyrrolidine-1

yl ) pi peridi ne-1-yl] pyrimdi ne-5-carboxylic acid am de (Conpound of

Ref erence Exanple 6; 1.23g) was used to obtain 5-[3,5

bi s(trifluoromethyl)benzyl]-7-chloro-6-o0x0-9-[4-(pyrrolidine-1 15

yl ) pi peridine-1-yl]-2,3,4,5-tetrahydro-6H pyrimdo[4,5 b][1, 5] oxazoci ne
(180N, 1fc)a dMEikb)atur&9df M OMHRYSS B0 : ¢ Calmtk faumgeritdr RGO NER e s
591. 1836; found: 591.1826 20 48 <Reference Exanple 9> CF3 Cl ~ N N ~ ~

Chs Me. SN thd, fodhi &bl 9F Oc by DYEEHLS) PYF I WEEi 8- Bnear hPX¥EES A&L dbe
(Compound of Reference Exanple 4; 14.0g) and N,N 5 di net hyl formam de (3

dr opl et s) : o) i . Ch Lde. (4 i at e i xture
was refl ui\é}gé%(?gg&ﬁo%rc.é%e ieécgt‘lf“g{nahi %éu%%%%@%%% %?s%i ??E%Qﬁ%g?éé
reduced pressure to obtain a yellow residue.. . . .

3-(3, 5- bi &1 1f"i‘%o?%?ﬁe‘(%y?§‘b%%z?/lfa?ﬁ %%%?%%Jaﬁﬁlafjl‘é{ 539 3pidnfyvdride, an
triethylam ne (40nl) were dissolved_ in tetrahydrofuran (100ni). Wile the
sol uti on WBEPFFeeCBrraPPRedbatidea MY dr bF UR ARYEBPXY T 0BT Q8D hehe
yel |l ow resi due (80nL) was added. After stirred for 1 hour, the m xture was
further stompeendofahddstfonat Présued wtthoohetahpecadeseriibé baset and
m xture 15 was then diluted with ethyl acetate, was sequentially washed

wi t h wat ecarbom| diokidk otdl osed aci the ancluncsad fir 84 elodglegusus 0l utiéon of
sodi um chl oride, and was then dried over anhydrous sodi um sul fate.

Fol | owi ngpore@yal i of téhei 8t ¥ENhs i hdea ISBEbEE NP DAOYE, Hesi flerver1 gissol ved
in N, Ndi nethyl formam de 20 (60nL). To this solution, potassium carbonate
(24.39) vgsiqg) .
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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added and the resulting m xture was stirred at 80 C for 1 hour.
Subsequently, the reaction m xture was allowed to cool, was 49 diluted
with ethyl acetate, was sequentially washed with water and a saturated
aqueous sol ution of sodiumchloride, and was then dried over anhydrous
sodi um sul fate. Follow ng renoval of the solvent, the residue was purified
on a silica gel colum 5 chromatography (ethyl acetate: hexane = 1. 1) to
obt ai n 5-f-3néthyEiorphé Lmenedhyzabeoeyldi T- ¢hb dr0-Onfaeehyl t piyeldbnexo
2,3,4,5-tetrahydro-6H pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (17.89,1?163§)§.ﬁg
MS( El) n z4 48 10mHEEEL dine Cabsdl  9rp C BEACLRONIGY 26 482 lene.
fo&nd?485.03%gé€%%ference Exanpl e 10> CF3 CI$0 \ / ﬁk N Nbf8~ﬁ I ~CF3 0
a simlar r e: I ~dich

THE VéﬂtR?éf L6645 .gogde%s?Egbﬁ Lgéggigaeyayebe aﬂ%anple

2- (et hyl t hi o) pyri m di ne-5-car boxyli ¢ aci npoun e nce) 2 I

4; 5.009). r ith 2-(3,.5 bis(tyifluoromethyl)benzylam no)ethano

(preparedrﬁgg%rgshégg%m#%%tn%é%%dn%tsé?#%eaaf ﬁﬁpgﬁgsﬁe@ﬁgéﬂP'Laid-Cpen

Publ i cati pn . Hei 9-263585; 6,30g) to obtain_4-[3,5 20 _

bis(tr i%f | %?ﬁﬁ%%%l N frdinetiey LEppnamade nel nyr dknerbglaggtamide,

2,3,4,5-tetrahydropyrimdo[5,4-f][1, 4] oxazepi ne (5.15g, 52~).

VS(El ) m zqu*(h\u@s#/ai@(m?, acatenitorlel ~ERRCARBABOESrad 1. 02d48ane,

found: 471. 0236 50 <Ref erence Exanple 11> F CF3 ~0\ / N ~ N CF3 Me. S~N

0 4-fl vuorepmehyétloeoni dimetidoxB8Tane, Sethylacetate, and

tetraki s(triphenyl phosphi ne)pal | adi um (133ng), toluene(10ml),
dichloromethane. The condensation reaction may be carried out

In

at -20 C to 80 C. When the compound (b) for use in the

10 condensation reaction in this step is any of a halide of a
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 Cs 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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1, 4-di oxane(5nl), and a 2nol/L aqueous sol ution of sodium carbonate (10mndl)
were added to 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 10 of

Ref erence Exanple 9; 1.12g). Wi le heated, the resulting m xture was
refluxed for 6 hours under a stream of argon gas. Subsequently, the

reacti on réxd¢taetsaso diréatedim the ephysencet 8t eabvescwashed with a 2nol /L
aqueous sol ution of sodium carbonate, and was then dried over anhydrous

SOdiU”1Suiffﬁé%h%ﬁaﬂﬁﬁ&ﬁﬁﬁvéﬁtt&@@al@@?f@ﬁo ﬂglEgﬁlﬁﬁSHLtiﬂgtﬁssbgggeﬂgé

purified on a silica gel col um chromat ogr aphy (ethyl acetate: hexane =

1) to obt ongt
f?uorophéﬁ§q§§%é% % Péngzgé£%E§Q % %¥%Fb %?Fh as p-

rimdo oxazocin 2 . VS( El 545(M) HRVS (El)
Pycalcd ¥ ?fﬁﬁ%é§%é§$@kﬁsé%h 1%%% g@dﬂﬁ %ﬁ58§01 OF SSlQﬁEFePE%€§1ﬁ§anple
12> CF3 M ~ ~ |\ NN~ ~ CFs Me. SNpIn asimlar nmanner to Reference
Exanplé 19 %Q?ggg hydride, in a solvent, such as N,N-dimethylformamide,

bi s(trifluoromethyl)benzyl]-7-chloro-9-(nethylthio)-6-oxo0 5

2, 3, 4, 5- tRtN-ahime chglapytrami de| 4¢ Emeth] Shbkazbde nea¢€oapbuniilef Ref erence
Exanple 9; 4.86g) was reacted with 2 nethyl phenyl boronic acid (1.64g) to
obt ai n 5-f{&8ttalydfsfutfinpr@hekaye) beozybhe 7- k21 8Bt hyhebeayl n8; (FpE il hBi 0)
6- ox0- 2, 3, 4, 5-tetrahydr o- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne 10 (5.12g, 95-~).

155 I oo R o atedhi, OB BT 22500 in, o

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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In a simlar manner to Reference Exanple 11, 5-[3,5

bi s(trifluoronethyl)benzyl]-7-chloro-9-(nethylthio)-6-o0x0
2,3,4,5-tetrahydro-6H pyri m do[ 4, 5-b][1, 5] oxazoci ne (Conpound of Reference
Exanple 9; 1.95g) was reacted with 2 52 met hoxyphenyl boroni ¢ acid (730ng)
to obtain 5-[3,5

bi s(trifluoronethyl)benzyl]-7-(2-methoxyphenyl)-9-(nethylthio)

6- ox0- 2, 3(S&p tL) rahydr o- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazocine (1.96g, 88~). 5
MS(El)m z: 557(M+) HRMS(ElI) : Calcd for C25H21F 6N303S: 557. 1208;

found: 557. 1216 Refrer £neeeX apmd ecdfSolm&EFde Me( Wh@rélﬂ R ardda NHEZ ¥y N O

10 In a simlar manner to Reference Exanple 11, 5-[

blS(tr'f|§PéQ%§t§@éé£¥5@dlAbgv%hl%ﬁg]?légﬁégﬁﬁ&h gR&Pein the ring A

2,3,4,5-tetr dro- 6H pyri m do Xxazoci ne npound 0O

Ex le 9; 1,622 act ed 4 quo 0-2 nethylp 1boro | C_aci
(422‘3@)6 t4° o a(?%] %r’[s%e§ G%OVGWI {8581 "BLEY, POSOYROTIRLETS' A

bi s(trifl thyl)b 4-f1 thyl p
(ot hy Pt )8 ke S534 kL S iRy ahBLEN. Byvi PRISLRES LEHLEds bRz oci ne

(1.35g, 96~ MS(El ) i z: 559(MF) HRMS (EI) @ Calcd for
C25H20F7NEE£Q§%%9aqqmm),f%&&gH255@hqn$6n20h63tWO<F%f§N@ﬁ¢etEﬁa¢§l@r£5> CF3
~0\ / NN~ ~CFs M. SNp

each independently a hydroxyl group, a C; to Cs alkyl group or
a C; to C¢ 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 1is 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 bis(acetylacetonato)nickel, bis(l,5-cyclooctadiene)nickel, and
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In a simlar manner to Reference Exanple 11, 5-[3,5

bi s(trifluoronethyl)benzyl]-7-chloro-9-(nethylthio)-6-o0xo0 5
2,3,4,5-tetrahydro-6H pyri m do[ 4, 5-b][1, 5] oxazoci ne (Conpound of Reference
Exanpl e 9; 2.43g) was reacted wi th phenyl boronic acid (732ng) to obtain
5-[3,5-bis(trifluoronethyl)benzyl]-7

phenyl - 9- (net hyl t hi 0) - 6- oxo0- 2, 3, 4, 5-tetrahydro- 6H pyrimdo[ 4,5

b] [ 1, 5] oxegtcakes (2r RSgenBbphosdifi M|l ¢ ke ¥ . 52EH W o HRMER L dElPall{ed wd dor
C24H19F6N32S: 527. 1102; found: 527 .1130 <Reference Exanple 16> CF3 Me N~ N

\ [ CFa Mei&kdl lSothpl @x& M alis SANDET ah Oafrehet e8ee0 EgaPts 1leqdildiént,
bi s(trifluoronethyl)benzyl]-6-chloro-8-(nethylthio)-5-o0x0

2,3, 4.5 Lot L bygb ppyIA AOkmodat ] 64 ] %?ﬁ?f’b Ne LGRIPONDH. Ol gﬁggr ence

Exanpl e 10; 2.36g)” was reacte phenyl'bor oni ¢ “ati 16ng) to

obtain 4-[3,5 54 o s .

bis(trif |%%$%%€’i hy?) BRRZSPTRRRS. et hy BHEhIS -8 GRiHRAT Hiyuse a
5-0x0-2, 3, 4,5-tetrahydropyrimdo[5,4-f][1, 4] oxazepine (2.13g, 81~).

VB(El ) i 2 w%%ons M%H?d%u%a EdRtokeb2apipFeRzepstBe 70 e09ss, the
found: 527. 1130 <Reference Exanple 17> F CF3 ~0 NN ~ ~ CFa M'S N0 O

5-[ 3, 5- bi 519314 | 1Y dpet Byl pheryiphogrhine| ubr bphehglylohegphine, tri-2-
(et hyl t hi 0) - 6- oxo0- 2, 3, 4, 5-tetrahydro-6H pyrimdo[ 4,5 b][1, 5] oxazoci ne

( Conpoundfwfy Retiessmtree Exandtieid (dighdbglphaspdisspévkdnén Lelrahydrof uran
(6mL). v~hile the solution was chilled on an ice bath, 3-chl oroperbenzoic

acid (1. 0503 (anshatgeshanshihe) reéxtoeendasostprped at roomtenperature for
3 15 hours. Subsequently, the reaction mxture was diluted with ethyl
acetate, MBS HaSIEH WhHs SR M6 AL £01 5081 MRV P9€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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carbonate, and was then dried over anhydrous sodium sul fate. The sol vent
was renoved and the resulting residue was purified on a silica gel colum
chromat ography (ethyl acetate: hexane = 20 2: 1) to obtain
5-[3,5-bis(trifluoronethyl)benzyl]-7-(4

fl uorophenyl)-9- (net hyl sul fonyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H 55

pyrim do[ 4, 5-b][1, 5] oxazoci ne (990ny, 81~). MS(ElI)m z:577 (Mt) HRVS (EI) :
Cal cd for(DB2&1HF~-N3AS: 577. 0906; found: 577.0898 5 <Reference Exanple 18>
CF3 M ~0\/ N I NCF3 M'\S-N 0 0 In a simlar manner to Reference

Exanpl e 17, 5-[BaShis step, the compound (g) (wherein R® and the rings
bls(trlfluoronethyl)benzyl] 7- (2- et hyl phenyl ) - 9- (net hyl t hi 0)

6- 0x0- 2, 3A4a;;>dt ta@@yg'é Oag%%w 985 4e p- %[}eéégéazwftﬂe 10,46580RQUTH) of

Reference Exanp was used to 0
[ 3, 5- bls(trlfl#oronethy%gben

(et hyl sut? ohYET =B 053 ‘%p‘au Tt éH ( ﬁ‘(‘}la?%g%ﬁlf%ir%ﬁ# 0%1%1 %lrbﬁs[ P sk £ oci ne

(4.98g, 1000 . NB(EI)n1 573(NHL 15 HRVs (ElI ), : Calcd for SH21F6N3~4S :
573 . P15FE 3 fhescEieed 13havekef et S@pi% OMEE @%WRM\S Rhg ~ -~
CFa 0, MM"S NO O In a simlar manner to Reference Exanple 17, 5-[3,5 56
bi s(triflEErdn@t hy | DHsemsgdess (amdreh sashiead | Quto-yetdiyig mhﬁ} compound
6- oxo- 2, 3, 4, 5-t et rahydr o- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne ( Conpound of
Reference(E%ahml@nLﬂmodnBOgﬁ Waso usedetroivhl ants Swith respect to the
[3,5-bis(trifluoronmethyl)benzyl]-7-(2-methoxyphenyl)-9 5
(et hyl sutdmybnd 6¢@X0ardd 3a #15wi ey ehy dr8abti ON I £ 81 §8bde&d in the
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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b] [ 1, 5] oxazoci ne (1.75g, 85~). MS(ElI)m z:589(M+) HRVS(EI) : Calcd for
C25H
\ NN~~CFs O,b MM"SNOO In asimlar manner to Reference Exanple

21F6N305S: 589. 1106; found: 589. 1082 10 <Reference Exanple 20> F CF3 Me ~
/
7, 5-[3,5 bis(trifluoronethyl)benzyl]-7-(4-fluoro-2-nethyl phenyl)-9
met hyl t hi 0) - 6- oxo- 2, 3, 4, 5-tetrahydro-6H pyrim do[4,5 15 b][ 1, 5] oxazoci ne
Conmpound of Reference Exanple 14; 1.22g) was used to obtain
- [ 3, 5- bi{adudéd dry netdinhd e nzgdhn7afds f bnoeguivalent techniques (for
- met hyl phenyl } - 9- (net hyl sul f onyl ) - 6- oxo- 2, 3, 4, 5-t et r ahydr o- 6H
yrim do[ekdmdié 1, 5doxegDrzaei ¢d) 299, 1000 . MS(El)m z:591(Mr) 20 HRMS (E
: Calcd for C25H20F7N304S : 591. 1063 ; found: 591. 1063 57 <Ref er ence

Exanpl e 21> CF3d Mbdpdurids M S 34 €h predert M bhn IBONES, L 02 REL €7 ence
Example 17, 5-[3,5

bis(trifl benz -9- hyl t hi 0) - 6- 0x0- 7- phenyl
2,3?4,5-t%§%é§§%ﬂ%&%§ %y%%%#ikéﬁ?%-%?%?P%%%x%gg% %%P?%%n%%ghdl%f Ref erence
Exanmpl e 15; 2, 15g) was used to obtain 5-[3,5,
bi s?Pr?’fl%lF%Jn%LE ) ROAF -@?%’f%l%¢$%?&+§§%-%9@-q¥%h%9$ useful as:

. 2,3,4,5-tetrahydro- 6Hpyrimdo[4,5-b][1, 5] oxazocine (1.77g, 78~). 10

.~ MS(El)m z: 559( MYCRRVEIHE ) C : o1t erareu ttha HAOFBNS ~ 21 589supD®; 1ncluding

| found: 559. 0974 <Reference Exanple 22> CF3 Me ~ 0 N~ N\ / CFs Me'S N 0 0 15
I n a simdefeaiverbladdef efencel éxanpheh 1ds #n¢Bedsed 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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bi s(trifluoromethyl)benzyl]-6-(nethyl phenyl)-8-(methylthio)-5

0Xx0-2, 3,4, 5-tetrahydropyri mdo[5, 4-f][1, 4] oxazepi ne (Conpound of Reference
Exanpl e 16; 1.95g) was used to obtain 4-[3,5

bi s(trifluoronethyl)benzyl]-6-(2-nmethyl phenyl)-8 58

(et hyl sul fonyl ) - 5-o0x0- 2, 3, 4, 5-tetrahydropyrimdo[ 5,4 f][1, 4] oxazepi ne
(1.73g, 84~). MS(EI)m z:559(M+) HRMS(ElI) : Calcd for

C24H1g Femmmml 1§ canckpE8b 18 16a br £&eé pr encep Exnop| esddr &k N~-CH
3-am no- 1- propanol (150g) was dissolved in tetrahydrofuran (200m),

fol | owed dyatdie, apletdoa, Oéaﬂgl@ﬁn% HbSPhAes 23a8Q) caThEul XhHhEnYRS) Stirred
S

at roomtenperature for 1 hour equently, the reaction nlxture was

di | uted zﬁﬁﬂkf%ﬁﬁ%sa-§ﬁ@ﬂeésf s%gggyﬁﬂt%€é£¥a¥@5h lgﬁﬁﬁh £a€ d g,

saturated aqueous solution o rumchl oride r|e "over
anhydrous_sodium sul fate hg S¥ah 15 renoved to
(20"

3- (benzyl & H%Seﬁ?bﬁdﬁﬁﬁ%1 N@iE?Fﬂ??h16%e%£ﬂ§°§ﬁ@?E¥%E€%S'
Exanpl e 24> H N~-OH Ove 20 In a S|nllar manner to Reference Exanple 23,
3- ani no- 1C%Wt¥@bc%b3;%@%er BT NP1 6. 20ARYVibRYbRYEYPLhfene deans. 00g)
to obtain 3-(2-methoxybenzyl am no)-1-propanol (3.48g, 59 50~). M5
(El)m z: @0k aRedker edbel Exegpheing>agent 8Ghsh| asatslai | ar manner to
Ref erence Exanple 23, 3-am no-1 propanol (52.0g) was reacted with
4-f | uor obmnZydchhethylecellulose, 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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(10.0g) to obtain 3-(4-fluorobenzyl am no)- 1-propanol (8.10g, 64~) . 10
MS(El)m z: 183 (M+) <Reference Exanple 26> C O NMe. SNO In asimlar
manner to Reference Exanple 9, 4,6-dichloro 15

2- (met hyl t hi o) pyri m di ne-5-carboxylic acid (Conpound of Reference Exanple
4; 600ny) was reacted with 3 (benzyl am no) propanol (Conpound of Reference
Exanpl e 23; 500ng) to obtain 5-benzyl-7-chl oro-9-(nethylthio)-6-o0xo0-2,3,4,5
t et r ahydrioa6ex pyt i of dofid, Gomppunds oxayoof nehé 2ptagenB8lifivefOion, which
MS(El)m z: 349(M+) HRVS (EI) : Calcd for CL6HL6CLN3QZS: 349. 0652;

found: 3491 963bs60a noRRel ecemseuidanmite shoulebLlagbredidt M. et thdn a
simlar manner to Reference Exanple 9, 4,6-dichloro

2- (nethyl@&mﬁa@wasnbﬂlaﬁe5p§@é835y£h9e§61gn(£P@Dﬁaed19ﬁ1§e§ %erHsgeExa”p'e
4; 600ny) was reacted with 3-(2 nethoxybenzyl am no) propano Conmpound of

$eiﬁ[gpgq%§%29ﬁ% §§§b€ﬁ§3?%l QY?Réﬁég?ﬂPl?s and may be modified without

2, tetrah 6 d 1,5]p 213mg, 22~) . 10
(I\)/)éo( El )%m(‘%e 6t ra yg‘h%l\‘/s )ch]QﬁF deBﬁy f—%b)éiﬂlg s

found: 379. 0779 <Reference Example 28> C O\ / NMe. SNp 15 1n a simlar
manner to Reference Exanple 9, 4,6-dichloro

2- (et hyl t hi o) pyri m di ne-5-carboxylic acid (Conpound of Reference Exanple
4; 600ny)<Bgkerence cixaphe3l$¥4 fl uorobenzyl an no) propanol (Conpound of
Ref er ence Exanpl8|25;

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 (EI): Calcd for CgHoCl,N30: 233.0123; found:233.0152

20
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554ngy) to obtain 7-chloro-5-(4-fluorobenzyl)-9-(nmethylthio)-6 20

0xo0-2, 3, 4, 5-tetrahydro- 6H pyri m do[ 4, 5-b][ 1, 5] oxazoci ne (284ng, 61 31~)
M5 (El)mlz:367 (Mt) HRMS (ElI) : Calcd for C 6H sCLFN3O2S: 367. 0558;

found: 367. 0541 5 <Reference Example 29> M@ ~ ~\ / NMe. SNpln a
simlar manner to Reference Exanple 11, 5-benzyl-7

chl or o-9- (net hyl t hi 0) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyrimdo[ 4,5

b] [ 1, 5] oxeReténenCopammmde 02> Ref er ence Exanpl e 26; 245ng) was 10 reacted
wi t h 2-net hyl phenyl boronic acid (115ng) to obtain 5

benzyl - 7- (2- met hyl phegyl ) - 9- (net hyl t hi 0) - 6- oxo-2, 3,4, 5

t et rahydro- 6H pyri m d@[ 4, 5-b] [ 1, 5] oxazoci ne (230ng, 81~). M5 ( FAB+ ) mz :
4 06 ( MHHt ) HRNBNf%ﬁEf) : Calcd for C23H24N3~2S: 406. 1589; found: 406. 1599
15 <Reference > MO M ~~\/ NM. SNpilnasimlar nmanner to
Ref erence Exanpl e 1,N7-éﬂloro-5

(2- met hoxy <9- (et hyl t hi 0) - 6- oxo0- 2, 3, 4, 5-tetrahydro- 6H 62

pyrim do[ A 54b] [ 1, 5] oxazoci ne (Conpound of Reference Exanple 27; 197ng) was
reacted with 2-nethyl phenyl boronic acid (85.01g) to obtain

5- (2- met hoxybenzyl -7-(2-nethy|phen¥%%-9 _

(et hyl t hi o) - 6- A vdmogen ramler bdetdpyrane do3 43BLE we$ 1adflestakoct ne
(212nmg, 94~). Ms ( FAB+ ) mz : 4 3 6 ( MtH+ ) HRVS (FAB+) : Calcd for
CZgH2 6 N3 ~Qey v36! 1dDae - I oyihdp #3€r lédde <Ref @t ehcandxahpl midtare 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-1-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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WMe ~~\ ~FNM. 10 SNIn a simlar manner to Reference Exanple 11,
7-chloro-5 (4-fluorobenzyl)-9-(nethylthio)-6-o0xo0-2,3,4,5-tetrahydro-6H
pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (Conpound of Reference Exanple 28; 231ng) was
reacted with 2-nethyl phenyl boronic acid (103ng) 15 to obtain
5-(4-fluorobenzyl)-7-(2-nmet hyl phenyl)-9-(nethyl thio)

6- 0xo0- 2, 3, 4, 5-tetrahydro- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (257ng, 97~). M
( FAB+ ) @glumn 4cl2rdmd t ddFaphy HRMBiFABetaal cde tban&P3H23FNBP266424. 1495;
found: 424. 1504 20 63 <Ref erence Exanple 32> M ~ 0\ / NO, M'"S NOO In

a sim | arolaiier 4 | - &edier enee2 Exanpberddl 1 81 R8NEZYY 1 Ypiperidine-1-
(2- et hyl phenyl ) - 9- (et hyl t hi 0) - 6- oxo- 2, 3, 4, 5-tetrahydro-6H 5

pyri m do[vh ik 3l X agpsihe, ( ound of Reference Exanple 29; 215ng) was
used to o tE?i?S-%enzyl?7-(@§nethy phenyl ) -9

(et hyls - i3, 4, 5-tetrahydro- 6H pyrimdo[4,5 b][1, 5] oxazoci ne
(210ny, 3%£§§f*%i€#§$f§§2:438 (MtH+) 10 HRMS (FAB+) : Calcd for v
C23H24N3~4%: 4 1488: . foupd: 438, 1461 < r e Exanple 33> MO M ~ O
N0, v S e ) CaLedh T ettt ie: Fo8 o) S0 Eaanpi 30070989 (2 15
met hoxybenzyl ) - 7- ( 2- net hyl phenyl ) - 9- (net hyl t hi 0) - 6- ox0-2, 3,4, 5
t et rahydr o- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (Conpound of Reference Exanple
30; 202ng) was used to obtain 5-(2
met hoxybergfgran¢-Emariyyl @hnayl ) - 9- (net hyl sul f onyl ) - 6- oxo
2,3,4,5-tetrahyd6?-6H-pyrinido[4,5-b][1,5]oxazocine (188nmg,

NZ | COH
,/\N)%N cl
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 (3.1mL, 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-yl)pyrimidine-5-carboxylic
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64  87-)

M5 ( FAB+ ) mlz : 46 8 ( MH+ ) HRVS (FAB+) : Calcd for

C2qH26N3~5s : 468 . 1593 ; found: 468 .1583 5 <Reference Exanple 34> M ~ O
\' / FNO, MMSNOOIn asimlar manner to Reference Exanple 17, 5-(4

fl uor obenzyl ) -7-(2- et hyl phenyl ) -9- (net hyl t hi 0) - 6- oxo-2, 3,4,5
tetrahydro- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (Conmpound of 10 Reference
Exanpl e 31; 230ng) was used to obtain 5-(4

f1 uor obenzgid - 71 (D5aet W§dPphenyl ) - 9- (et hyl sul f onyl ) - 6- oxo

2,3,4,5-t
FAB+ )

et rahydr o- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (225ny, 91~) . M5 (
MS(E®) b/ H: 7'Mty ) 15 HRMS(FAB+) : Cal cd for

C23H23FI V304S: 456. 1393; found: 456. 1413 <Exanple 1> CF3 0\ / N~ 1 N CF3

~N-N~O Qe iyt POr @4 &g agbe ¢dc498)0,:997.0021; found:277.
tetrakis(tripﬁznglphosphine)pé%%ad?g%f(B.Bng), { ol Gene 81nﬁf?3f,4-dioxane

(0.5n),

and a 2nol /L aqueous sol ution of sodium carbonate (1m ) were added

to 5-[3,5 bis(trifluoronethyl)benzyl]-7-chloro-9-(norpholine-4-yl)-6-0x0 5

2,3, 4,

-tet rahydro-6 rimdo[4,5-b][1, 5] oxazoci ne (Conpound of Reference
Exanpl 7§ﬁ%€%%#ﬂﬁ? %%é%éi%é%fed, the mixture was refluxed for 3 hours
under a stream of argon gas. Subsequently, the reaction m xture was dil uted
with ethyl acetgie, was washed with a 2nol/L aqueous solution of sodium

Me~

carbonate, and S
was renoved %Ef'q e fesulting residue was purified on a silica gel
S

10

15

20

cbQythen dried over anhydrous sodiumsul fate. The sol vent
SNl

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,
58%) .
MS(EI)m/z:238(M")

HRMS (EI): Calcd for CgH4C1;N20,S:237.9371; found:237.9383

<Reference Example 5>

CF
cl 0 8
)"é'fk"
NN c1kj\ CF,
0

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.

The reaction mixture was then distilled under reduced pressure
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col um chr omat ogr aphy (ethyl acetate: hexane = 2: 1) to obtain
5-13,5-bis(trifluoronethyl)benzyl]-9-(norpholine-4-yl)-6-o0xo0-7

phenyl - 2, 3, 4, 5-t etrahydr 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)nm z:566( M) HRMS (EI) :

Cal cd for CZ~H24F6NAQB: 566. 1753; found: 566. 1760 <Exanple 2> CF3 \ / CF3 20
In a simlar manner to Exanple 1, 5-[3,5

bi s(trifltoradeahyld beakldy - 7eshfwe o- 9- (nor phol i ne- 4-yl) - 6- oxo 66
2,3,4,5-tetrahydro-6H pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (Conpound of Reference

E)garrpl eSYi 372. &1)3 Vb1 € et 2l wh i @ty Lo ophenyh bes peispaedd (StebaBddt o
obtal n - ,

bi s(triflaccor@iiy! Jdenzy! ﬂleah&é-aéy@fﬁ?ﬁasnyﬁ)JQI-iéH@é@hﬁé't_@ﬁt‘lLéid-Open
yl)-6-o0xo0-2, 3,4, 5-tetrahydro-6H pyri m do[ 4, 5-b] [1, 5] oxazoci ne (75.6ngy, 86~)

. MS(El) iz, p84 qays )os for %§~ ~ : 4..1658. found:
584. 1650 1@%%%% C[%%)%p%n%%gi £ 0 Hkgl?r; %%5@%?%@%’1 2??1117“#8
3.71-3_78(4H dgz 3. 81-3. 92(5H, %} 3,99(1H .. J=15.1 , . 4.32-4.45(2H
W1 5. 3610 &9k aRo 6o5 R ae IR oy |4 Gtk 7 Wo(d thg solucion
7.31-7.37(1H, m 7.44-7.50(1HNQ£2, 7.73(2H, s), 7.82(1H, _s) 15 <kExanple 3>
CF3 Me ~ wa§ ¢hileqd qp @ LReNeaFbf 2 ntatsahyinefwsanerolot ianpfethe
5-[3,5 bis(trifluoronethyl)benzyl]-7-chloro-9-(norpholine-4-yl)-6-o0xo0
2, 3, 4, 5- teekbdwydres 5Rupy f 4mi dofas Saddled, 5)Adkez0d e e npourid IRMiof the
Ref erence Exanple 7; 78.8ng) was reacted with 2
mixture was further stirred for 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 Cy1H31Cl,FeN4O3:561.0895; found:561.0897

20 <Reference Example 6>

CF

Cl 0 3
fee
O SN CIH\ CFy
OH

Following similar procedures to those described in

CN
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met hyl phenyl boronic acid (30.6ng) to obtain 5-[3,5

bi s(trifluoronethyl)benzyl]-7-(2-mnmethyl phenyl)-9-(norpholine-4 67
yl)-6-0x0-2, 3,4, 5-tetrahydro-6H pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (74. 4ny,
85~). MS(El)nfz:580(Mt) HRMS(EI) : Calcd for CZ$H26F6N4C3: 580. 1909;

found: 580.1948 5 <Exanple 4> CF3 C ~ 0\ / N~ 1 NCF3 ~N-N-OQJ InNn a
simlar manner to Exanple 1, 5-[3,5 .

bi s(trif|Referenas Frenpye] 3 7andl shenothasephol Raéedeyty- Bxexpla05, 4,6-
2,3,4,5-tetrahydro-6H pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (Conpound of Reference
Exanpl e 7di@Bl8ng)2was-Kpactetidinb-2-¢h) pippheayhbolopicpaeifi G28e1ngy) to
obtain 5-[3,5

bi s(trifl yosepethdl dberaybtercé2rghih igpbenyh7 (WREPRGLANEL40b -
yl)(6 oxou%63 4, 5- tetrahydr% %F#pyr|%1do 4, m?i 5]OvaOCIng %5t %B %ng,

Found: 60 1%‘7%1%89%%&2%? (5 g5 i el RFIER S, 000 1053

- o . .
bi s(tr i | (oY f‘%iﬁ W%enz&ﬂ foiBekiaTnest rvbipKsiThdineyPycarbravhic acia

2,3,4,5- tet &érp i mdo[4,5-b][1, 5] oxazoci ne (Conpound of Reference
Exanple 7a 3 %%%Eted with 4 fluorophenyl boronic acid (25.2ng) to

obtai n 5-
I‘LIS FAB")m/z:628 (M+H")

HRMS (FAB") : Calcd for CygH3oClyFeNsO,:628.1681; found:628.1658

10 <Reference Example 7>

CF

N-[3,5-bis(trifluoromethyl)benzyl]l-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 aqueous

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-(4-fluorophenyl)-9-(norpholine-4

yl ) -6-o0x0-2, 3, 4, 5-tetrahydro- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne 10 (61. 5nyg,
70~). MS(ElI)m z:584(Mt) HRMS (ElI) : Calcd for CZ~H23F~NAQ3: 584. 1658;

found: 584. 1659 <Exanple 6> F 15 CF3 \ / CF3 In a simlar manner to Exanple
1, 5-[3,5 bis(trifluoronethyl)benzyl]-7-chloro-9-(norpholine-4-yl)-6-o0oxo 69
2,3,4,5-tetrahydro-6H pyri m do[ 4, 5-b][1, 5] oxazoci ne (Conpound of Reference
Exanpl e 7{e7igyBngfenaser chexadewrt B: 214 dof bubadbphBayBbbroni ¢ aci d (28. 4ny)
to obtain 5-[3,5 bis(trifluoronethyl)benzyl]-7-(2,4-difluorophenyl)-9 5
(nor phol ilves deyl 1 6o pxmehd] #bonkel | ahydhDobbk py (hBr-gRb#iRebh [ §1 Pl 6X8Z6CI Ne
(77.8my, 86~). M5 (El)m z:602 (Mt) HRVS (EI) : Calcd for CZ~HZZFeNA(O3: 602

1564; fpunds, $02et 25893 1A9- 6@?%19%ﬁi%§ f%—gﬁgl TB10xhz0cink L3y N-N-O

Q) In a simlar manner to Exanp
bis(triflupgpmet hyl)benzyl]-7-chl oro-9-(norpholine-4-yl)-6-0xo
2,3,4,5-tetrahydro-6H pyrin do[ 4, 5-b] [ 1, 5] oxazoci ne (Conpound 15 of

Ref er enc le 7, .8ng) was reacted with 4 met hoxyphenyl boronic acid
(27. 4n§‘) ebﬁmf%fﬁ%z’@?g

bi s(trifluoromethyl)benzyl]-7-(4-netho henyl ) - 9- (nor phol i ne
4|- yl( ) - I6 ollij%l‘ﬁ%,(@ h?lséﬁ%?égﬁ‘]}’ﬂr%ﬁlgw%ﬁsi\ﬁggbr{%%%{% c[:‘(1 fB]lg’K&ZLﬁ:Z el 32, Oy,
80~).

<Reference Example 8>

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

15 yl)piperidine-1-yl]-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1,5]oxazocine (180mg, 16%).

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

HRMS (EI) : Calcd for CyeHzgClF¢Ns0,:591.1836; found:591.1826

20
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20 MS(El)m z: 596(M+) HRMS(ElI) : Calcd for CZ$H26F6NAOA: 596. 1858;
found: 596. 1871 70 <Exanple 8> Ove CF3 MeO ~ 0\ / N~ 1 NCF3 r*N-N~-O QOJ
In a simlar manner to Exanple 1, 5-[3,5

bi s(trifluoromethyl)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) was reacted with 2,4 di net hoxyphenyl boronic acid
(32.8ny) tRebdrence EfXandle 9>

bi s(trifluoronethyl)benzyl]-7-(2,4-di net hoxyphenyl)-9

(mor phol i ne-4-yl)-6-o0xo0- 2, , 5-tetrahydro-6H pyrimdo[4,5 10

b] [ 1, 5] oxazoci ne (73. 8ny 93). MS(ElI)m z: 626(M+) HRVS (EI) : Calcd for
CZ9HZBFENACh: 626 1964, d: 626. 1951 <Exanple 9> r 0 15 CF3 CF3 In a
simlar manner [) 5 , 5-[3,5

bls(trlfluoro )b /- chl oro- 9- (nor phol i ne-4-yl)-6-o0xo0 71

2,3, 4,5 tgtraiydr -“gapyrinldo[4,5-b][1,5]oxazocine (Conmpound of Reference

LN

Exanple 7, Ng) owes reacted with 4 (dinethyl anm no) phenyl boronic acid
(29.7ny) to obtain 5- [3,5

bis(trifluoromet hg/ﬂ% benzyl ] - 4- (di et hyl am no) phenyl ]

(mor phol i ne- 4- y# -@FQTQF 0@ ety hHyHP bR }Wﬁtﬁﬁanb?ﬁ¥ﬁl%]@QHQOC|ne

(56. Ony, 61-~).
(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 (18.5g)
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 aqueous
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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MS(El)m z: 609( M) HRMS(EI) : Calcd for Cz9H29F6N503: 609. 2175;
found: 609. 2153 10 <Exanple 10> CF3 MO ~ 0\ N~ 1 NCF3 ~N-N-OQJ INn a
simlar manner to Exanple 1, 5-[3,5

bi s(trifluoromethyl)benzyl]-7-chloro-9-(norpholine-4-yl)-6-o0xo0
2,3,4,5-tetrahydro-6H pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (Conpound 15 of

Ref erence Exanple 7; 78.8ng) was reacted with 2 nethoxyphenyl boronic acid
(27. 4ny) d@l@b@@Jmlgh[etEyl acetate, was sequentially washed with water
bi s(trifluoronethyl)benzyl]-7-(2-methoxyphenyl)-9-(norpholine

4-yl) - 6- cxwod 2a 3sdt braetd ahydecudHspyat boAob 4, Soblih, Bhosazaei ngnl7wasno,
87~). 20 MS(ElI)m z:596(M+) HRMS (EI) : Calcd for CZ8H26F6NAO4: 596. 1858;

f ound: 596tﬂ§143d52ed @ﬁ%@é%ug%@f&n%uﬂfété' mﬂ‘&‘flé@i}fberrérf?o\?ne 1 5

1, 5-[3,5 bls(trlfluoroneth ) benzyl ] chl oro- 6-0x0-9-[4-(pyrro

I o 1 o] a Qci ne
oo Y 2ol AP VAL B BT LT A

d (20. t bt

ﬁféuﬁ.%n%*?% ?%s%% z?#h%f’o%eeabﬁ-enwxgnf4=(a)yrm Fai flatain 5-13,5-
yl)piperidine-1-yl]-2, 3,4 tetrah dro-6H-pyrimdo[4,5 10 bl[l 5] oxazoci ne
(51. 8ny, RAas{triEIEPyomotisg ( EFpLloreafcémeshylthio) -6-oxo-
C32H33F6N5~2: 633. 2538; found 633 2507 <Exanple 12> CF3 Me ~ ~ \ CF3 N~N~-O

GN 15 2,3,4,5—tetrahydro—6H—pyrimido[4,5—b][1,5]oxazocine (17.8qg,
63%) .
MS(EI)m/z:485(M")

10 HRMS(EI): Calcd for CigH;sClFeN30,S:485.0399; found:485.0358

<Reference Example 10>
CF,
g JN,—QF
Me\S/L§N 0 8
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)benzyll-6-chloro-8- (methylthio)-5-oxo-
2,3,4,5-tetrahydropyrimido([5,4-f][1,4]oxazepine (5.15g, 52%).
MS(EI)m/z:471(M")

HRMS (EI): Calcd for Ci7H32ClF¢N30,S:471.0243; found:471.0236
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In a simlar manner to Exanple 1, 5-[3,5

bi s(trifluoronethyl)benzyl]-7-chloro-6-o0x0-9-[4-(pyrrolidine-1 73

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 with

2- met hyl phenyl boronic acid (22.0Ong) to obtain 5
[3,5-bis(trifluoronethyl)benzyl]-7-(2-nmethyl phenyl)-6-0x0-9-[4 5
(pyrrolidine-1-yl)piperidine-1-yl]-2,3,4,5-tetrahydro-6H

pyri m do[ 4, 5-b][1, 5] oxazoci ne (45. Oy, 51~). MS(El)m z: 647( M) HRVS (EI)
Cal cd f or<K38HE3SGNERamdle 2605; found: 647. 2707 10 <Exanple 13> F CF3 0 ~ /
CF3 N-N~O GN 4- (pyrrolidine-1-yl)piperidine (268ng), diisopropylethylam ne
(0.6nL), and 1,B-di oxane(l OrL) were added to

5-[3,5-bis(tri or onet hyl )dgenzyl ] - 7- (4-f1 uorophenyl)-9 15

(et hyl sul fon - 0X0- 2-3{ 435-t et r ahydr o- 6H- pyri m do[ 4,5 b][1, 5] oxazoci ne
( Conmpound of Elgence ﬁi&-le 17; 914ny). The m xture was refluxed for 5
hours whi | e heal edy—fol s ng renoval of the solvent under reduced

pressure, theN e] lting resgrdue was diluted with ethyl acetate, was
sequent i apsy Masped 20 with d saturated aqueous sol ution of sodi um hydrogen
carbonate 748  MWndoa’sat urat ed aqueous solution of sodiumchloride, and was
then dried over anhydrous sodium sul fate. The solvent was renoved and the
resul ting resi diref Mazrophény Bobomic sa¢ida(P@Tmgb) unm chr omat ogr aphy (et hyl
acetate: nmethanol = 5: 1) to 5 obtain

5- [ 3, 55bi tsd t raki s ot ity ) levgyhind) H41 LAADERPNERYLYY 6 toluene (10ml),
0X0-9-[4-(pyrrolidine-1-yl)piperidine-1-yl]-2,3,4,5-tetrahydro
6H pyri mdof dqbokddd (hOXazeed g $RSLID. afdedus solution of sodium
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] [1,5]loxazocine (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-o0x0-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b][1,5]oxazocine (1.22g, 97%).

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

HRMS (EI) : Calcd for Cy4H;gF9N302S:545.1008; found:545.1017
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MS(El)m z: 651(M+) HRMS (ElI) : Calcd for C32H32F7N5~2: 651.2444; found: 651
. 2398 10 1H NMR(400Mz, CDC13)ppm 1.46-1.87(6H, nm), 1.92-2.17(4H, m,
2.24-2.36(1H, m, 2.56-2.69(4H, m, 2.99(2H, dd, J=13.2andl1l3. 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, d, J=15.1Hz), 6.90-6.98(2H, n),
7.39-7.45(2H, m), 7.76(2H, s), 15 7.86(1H, s) <Exanple 14> CF3 M ~ ~\ / N
~ | N CF3<RpfarencyNdxamphe| h2a similar manner to Exanple 13, 5-[3,5 20

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

met hyl phenyl ) - 6;0x0- 2, 3, 4, 5;1 et rahydr o- 6H pyri m do[ 4,5 75

b] [ 1, 5] oxazoci fs Reference Exanple 18; 86. Org) was reacted

with 1-(pyr,, ne per azi ne di hydrochl oride (43.0mg) to obtain
5-13,5-bi s(¥&i fu v| ¥benzyl 1-7-(2

met yIphenyI)Ne-. 0- 9N[ 4- (py | m di ne-2-yl ) pi perazine-1-yl] 5

2,3,4 @% -gg)pyrlnldo[4 5-b] [ 1, 5] oxazoci ne (56.2nmg, 57~) . M
(El)m (ElI') : Calcd for C32H29F6N702: 657 .2287; found: 657
. 2283 1H—NNR(4OONt 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 i9-4ssimplar giapnar te Retarenge Examsle. bB( 15+ [3)5-
7.03-7. 09( 1H, n), 7.21-7. 26(2H m, 7.57(2H, s), 7.80(1H, s) 8.33(2H, d,

J=4. 6Hz) R5s Kexnhpherasetiord) nenzyl] +7AchloroF ZF8me k- €hNG) ~B-broa si mi | ar
manner to Exanple 13, 5-[3,5

bi s(t ri5f | 2103 péref hye§ bahydtd-OH{perhyi &0l 4 pByb) {7; § Poxazocine (Compound

O\ ON

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) -
6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-bl[1,5]oxazocine

10 (5.12g, 95%).
MS(EI)m/z:541 (M")

HRMS(EI): Calcd for Ci5H31FgN30,8:541.1259; 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] [1,5]oxazocine (Compound

of Reference Example 9; 1.95g) was reacted with 2-
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met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyrim do[4,5 20 b][ 1, 5] oxazoci ne
(Compound of Reference Exanple 18; 86.01g) was reacted with

1- (pyridine-2-yl)piperazine(30.0mg) to obtain 5 76
[3,5-bis(trifluoronethyl)benzyl]-7-(2-nmethyl phenyl)-6-0x0-9-[4
(pyridine-2-yl)piperazine-1-yl]-2,3,4,5-tetrahydro-6H

pyrim do[4,5-b][1, 5] oxazocine (77.1ng, 78~). MS(ElI)m z:656(M+) 5 HRVS (El)
. Cal cd freetiG3HIOsENERQroBh6. 2384, (700md) 6860bR2810 SEkanpte 16> CF3 CF3
Me In a simlar manner to Exanple 13, 5-[3,5 10

bi s(trif s Otet filrhdbenayhyt Poémey hyl sul 2 ongthoxtypRenyl) -9- (methylthio) -
nmet hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H pyri m do[ 4,5 b][ 1, 5] oxazoci ne

(CO”poundE£5x5Eﬁ?3?ﬂpﬁ-gg@fﬁﬁﬁd§§;6§5%§P9&i&@§4f?aﬁﬁ?ﬂ,wﬂégazocine
1- acetyl pi perazine(23. 1ng) to obtain 9-(4

acetyl pi pgf é%e-§8gj)-5-[3,5-bis(trifluoronethyl)benzyl]-?-(z 15
nethylpheny??- - 0x0-2,3,4,5-tetrahydro-6H pyrimdo[4,5 b][1, 5] oxazoci ne

(60. 7y, 65~ | :.621(M¥) HRMVB (El) :Calcd for

C30H29 6!@%%%‘%%’2‘&%%%%ﬂ@8und:621. 2192 1H NVR(400Mz, CDCL3)ppm 1.92-2. 04( 1H,
m, 2.10-2.20(1H, r% 20 2.13(3H, s&, 2. 25( 3H, s%% 3.30(1H, dd,

J=15. landFM¥E5T) 3. Gt o, LM, CoEn NS AY) - 129 &3-urnl A3 7 216
3.76-3.95(6H, n), 4.30 77 4.43(2H, m, 5.32(1H, d, J=15.1Hz), 6.95(1H,
brd, J=7.3Hz), 7.05(1H, brdd, J=7.3and7.3Hz), 7.20-7.25(2H, m), 7.57(2H,
s), 7.81(1H, s) Melting point:160.5-163.5 C 5 Elenent analysis: Calcd for
C3pH29F6NER&f eXen&d . Biampl e 4149; N,

F
CF

3
Me 0 “”‘<::>
“
Me\S/E§N | 0__;] s

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]l[1,5]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-
b]l[1l,5]oxazocine (1.35g, 96%).

MS(EI)m/z:559 (M")
HRMS (EI): Calcd for CisHyoF7N30,S:559.1164; found :559.1176

20
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11.27; found: C, 57.90; H 4.70; N, 11.33. <Exanple 17> CF3 \ / N CFa 0 10
In a simlar manner to Exanple 13, 5-[3,5

bi s(trifluoromethyl)benzyl]-9-(nethylsul fonyl)-7-(2

nmet hyl phenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyrim do[ 4,5 b][
(Conpound of Reference Exanple 18; 86.Org) was reacted wt
1-fornyl pi perazine (20.6ng) to obtain 5-[3,5 15

bi s(trifltRebeeehge)Beamgle- 858 4-f or nyl pi perazi ne-1-yl)-7-(2

met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyrim do[ 4,5 b][1, 5] oxazoci ne

1, 5] oxazoci ne
h

(8.0m, 9~). M El)niz 607( } HRMS (ElI') : Calcd for C29HZ~F6N5QC3: 607
.2018; found: 20,78 <Exanple 18> CF3 M ~ ~\ / CF3 N-N-N~O I n

a simlar nmanne 13, 5-[3,5

bls(trlfluoronE| -9-(methyl sul fonyl)-7-(2 5

met hyl phenyl ) 8 N3, 4, Sgp et rahydro- 6H pyrimdo[4,5 b][1, 5] oxazoci ne

( Conpoundyof Exanpl®e 18; 86.Ony) was reacted with sodium

i m dazol e ? obtain 5-[3,5

bis(trifluoronethyl)benzyl] 9- (i mdazole-1-yl)-7-(2

met hyl phenyl ) - 6 0Xx0-2, 3,4,5-tetrahydro-6H pyrimado[4,5 10 b]£1,5]oxazocine
(53.8ny, 64~). NB(EIJHL1ZE ARy rRMG Refgrency| Bgampie 11

Cz~H21F6N50z: 561. 1599; found: 561. 1597 1H NMR(400Mz, CDC13) ppm 2.01-2. 12( 1H,
m, 2.21- lQl%Qm#lmrorsemeemdyl]J-lscbhnm 9Htinet By Tdh Bo B56 1bkon) ,
3.91(1H, d, 15 J=14.6Hz), 4.45-4.57(2H, m, 5.32(1H d, J=14.6Hz), 6.94(1H,
d, J:758FR)3,E,B?(éttahﬂdrd=€ﬁ8pyﬂfm8&ﬁI4,?rﬂﬂ(lkE]dxadébiﬁbEXCompound

of Reference 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 C24H19F5N3025:527.1102; 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-£][1, 4]oxazepine (Compound of
Reference Example 10; 2.36g) was reacted with 2-

methylphenylboronic acid (8lémg) to obtain 4-[3,5-
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7.27-7.33(2H, m, 7.59(2H, s), 7.84(1H, s), 7.86(1H, d, J=I.0OHz), 8.58(1H,
s) 20 79 <Exanple 19> CF3 M ~ 0\ N~ 1 NCF3 N-N-N-O ~%N In a simlar
manner to Exanple 13, 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; 86.01g) was reacted with a sodium salt
of 1,2, 4-bes (erbfbu¢tensnlyylibenbyhi n6- (2-methylphenyl)-8- (methylthio) -
5-[3,5-bis(trifluoronethyl)benzyl]-7-(2-nmethyl phenyl)-6

0X0-9- (1, 25dxd€2yRz0] B-eylahddBodybiteds abydr 61 6H, 4Qoxazepine (2.13
pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (61.8nmg, 73~). MS(El)nm z: 562( M+) HRNB ?EI)

Cal cd forg{®@pH20F6N6~2: 562 . 1552; found: 562. 1569 <Exanple 20> CF3 Me ~ ~ \
/ N~1 NCF3 ~N-N~O CSJ 15 0 In a simlar manner to Exanple 13, 5-[3,5
bis(triflyo §f§£p¥lg I] 9- (et hyl sul fonyl)-7-(2

nmet hyl pheny 0XO0- 5-tetrahydro-6H pyri mdo[4,5 80

ol ShoaiELen (urmen fﬂﬁf@gﬁi%;gggfﬁofgﬂ@%8[@%@@0@7 U, et e

bls(trlfluoronethyl)benzyl] 9- (1, 1- di oxot hi onor phol i ne-4-yl)-7

(2- met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro-6H pyrimdo[ 4,5 5

b] [ 1, 5] oxazoci ne (12.5ngy, 13~). MS(ElI)nl z:628(M+) HRVS(ElI) : Calcd for
CZgH2 6 F6 NdRelEe p8c g SFgamp baint7628. 1523

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

10 (methylthio)-6-ox0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
b][1l,5]oxazocine (Compound of Reference Example 11; 1.15g) was
dissolved in tetrahydrofuran (6mL). 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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1H NVR(400Mz, CDC13) ppm 1.94-2.05(1H, n), 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)
<Exanple 21> Et02 15 CF3 M ~ 4\ N~ NCF3 C NN-O In a simlar manner
to Exanple 13, 5-[3,5 bis(trifluoronethyl)benzyl]-9-(nethylsulfonyl)-7-(2
met hyl pheyt ImBlokb-2-13] Ul 55 I etaadytre- 635 Gy 8] 4,5 b] [ 1, 5] oxazoci ne
(Conpound of Reference Exanple 18; 86.0rg) was 20 reacted with
3- (et hoxyweasmny/) 3 P Peprdi ne (28.3ng) to obtain 5
[3,5-bis(trifluoronethyl)benzyl]-9-[3
(et hoxyc ] i &b nesd-oyl - t Ry e
2,3,4,5- ?{e% y%?bftgél—li-%Pfon%d%zfiif%?gﬁ{ﬁS%x'azoci'nefo?’lé{lac'gjrg,l' 068393 .
MS(El)m z: 650(Mt) HRVS (EI ) : Calcd for C32H32F6N4~4: 650. 2328; found:
650. 2351 5 <Exanple 22> CF3 N CFs Et02C In a simlar manner to Exanple 13,
5-13,5 bi;%é ifIuoronetﬁgi%be&zyl]-9-(nethy|squonyI)-?-(Z 10
met hyl phe €Q¥9Qﬁﬁr%§ "l 8% r ahydr o- 64 pyrimido[ 4,5 b][1, 5] oxazoci ne
(Conpound of Reference Exag&!e 18; 86.0mg) was reacted with
4- (et hoxycar bg pi peridi neg3(28.3ng) to obtain 5
[3,5-bis(trif onmet hyl/yognzyl ] -9-[ 4
(et hoxycar By Y piper 1-yl ] - 7- (2- et hyl phenyl ) - 6- oxo 15
2,3,4,5-tetran (e }90[4,5-b][1,5]0xazocine (64.6ny, 68~)

3

In a similar manner to Reference Example 17, 5-[3,5-
bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-9- (methylthio) -
6-0x0-2,3,4,5-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)-6-0ox0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
b][1,5]oxazocine (4.98g, 100%).

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

15 HRMS(EI): Calcd for CjsHz1FgN3045:573.1157; found:573.1144

<Reference Example 19>

CF

3
N
N ) CF,
OSS/KW 0

In a similar manner to Reference Example 17, 5-[3,5-
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MS(El)m z: 650( M) HRVS (El) : Calcd for C3zH32F6N4~4: 650. 2328; found:
650. 2351 20 82 <Exanple 23> CF3 M@ ~ ~\ N~ 1 N CF3 HZNOCC N-N~C I n a
simlar manner to Exanple 13, 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; 86.01g) was reacted with

3- car banolyl pi pet f Huerogeghyhpenny bbt At 012 5mp8héxyphenyl) -9- (methylthio) -
bi s(trifluoromethyl)benzyl]-9-(3-carbanoyl pi peridine-1-yl)-7

(2- et hyl hexyt 2 ; B; Ox6- e Brdhpdt et 6Bhydr omb8b Py EAbUCL 4550%8z0cine

b][ 1, 5] oxazocine (74.Ongy, 79~). MS(El)m z:621(M+) HRVMS (EI) Calcd for

C30H29F6Npe&i g&lnalaé Ré@éﬁénéalEgaﬁﬁléEmnpiesaé? @Fé Meed €o'oBtezih B-CF3
N~N~O HZNOC 15 In a sim lar manner to Exanple

2;?&;{;%?;{ FRL et S ende T B B PR 5 %%aecgpggnvl -o-

win 2%afb @wfiéﬁﬁs%f S %f%?% o foSobF LPRMgdre-6h-byr Thidora, 82
bis(trifluoronethyl)ben l é4 car banoyl pi peridine-1-yl)-7

(2- nethyl%hé%y?}o%aéﬂ%lQeS 4, 5oget Babydr o- 6H pyrimdo[4,5 5

b] [ 1, 5] oxazoci ne (70. Omy, 75~ ). MS(El)m z:621(MWM+) HRMS (EI) : Calcd for
C30H29F6NB$BEBEM/215%9IMdund 621.2142

HRMS (EI): Calcd for C25H21F5N305S:589.1106,‘ found:589.1082

10 <Reference Example 20>

3

N N CF

|) ;
OSS/KN 0

Me 6

In a similar manner to Reference Example 17, 5-[3,5-
bis(trifluoromethyl)benzyl]-7-(4-fluoro-2-methylphenyl)-9-
(methylthio)-6-0ox0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

15 b][1,5]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-oxo0-2,3,4,5-tetrahydro-6H-
pyrimido[4,5-b][1,5]oxazocine (1.29g, 100%).

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

20 HRMS(EI): Calcd for C;ysHpoF7N3045:591.1063; found:591.1063
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<Exanmpl e 25> Me2N 10 CF3 CF3 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 pyrim do[ 4,5 b][1, 5] oxazoci ne

(Conpound of Reference Exanple 18; 86.0rg) was 15 reacted with

3- (di met hyl am no) pyrrolidine (20.6ng) to obtain 5

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

(di met hy| ske ey qyce dixainmee 121+ ] - 7- ( 2- met hyl phenyl ) - 6- oxo

2,3,4,5-tetrahydro-6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (54.7ng, 60~). 20
Ay, HRVB(El') ¢F,Cal cd for C3pH31F6N5~2:607. 2382;

< le 26> CF3 M ~ 0\ N~ 1 N CF3 ~N~-N~O Me-N

0o 13, 5-[3,5

bi s(trifluoronelhyPrienz -9-(methyl sul fonyl)-7-(2 5

met hyl phenyl ) N&- gko- 2,)3, 4, SeR.et r ahydr o- 6H pyri mi do[ 4, 5 b] [

( Conpound @f Aef exenc Exanpl e 18; 86.Omg) was reacted wt

1- net hy| hweopi per a8 e (20.6ng) to obtain 5-[3,5

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

(2- nmet hyl phenyl ) - 6- oxo0- 2, 3, 4, 5-t et rahydro- 6H-pyri m do[ 4,5 10

b] [ 1, 5] oxazoci (5535 Byl a1p mannes( F ) g Fe6er¢ angx (ET) 5-Cal%d for

C3pH31F6N502: 607.2382; found: 607.2362 15 <Exanple 27> CF3 Me ~ 0\ N ~

CF3 N N~Nei® (trifluoromethyl)benzyl]-9- (methylthio)-6-oxo-7-phenyl-

1, 5] oxazoci ne
h

5 2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine (Compound
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][1,5]oxazocine (1.77g,
78%) .

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

HRMS (ET) : Calcd for Cz4H19FgN3048:559.1000; found:559.0974

<Reference Example 22>

15 In a similar manner to Reference Example 17, 4-[3,5-
bis(trifluoromethyl)benzyl]-6- (methylphenyl)-8- (methylthio)-5-
oxo0-2,3,4,5-tetrahydropyrimido[5,4-£f][1,4]loxazepine (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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O M In asimlar manner to Exanple 13, 5-[3,5 85

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

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
3-(acetylam no) pyrrolidine (23.1ng) to obtain 5 5
[3,5-bis(trifluoronethyl)benzyl]-9-[3-(acetylam no)pyrrolidine

1-yl]-7- ( 2naetethiswheoyy) } 65 ooe 22 33 44 55+ eet aailyldnebtrimido [5, 4-

pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (65.0rg, 70~). MS(ElI)nm z: 621( M+t) HRVS( El)
Cal cd forf (BpHEDGXdNDEBi N1 (L2178, fouey; 621. 2173 10 1H NVR(400M,
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¢kgﬂgﬂ) §(ﬁg(1H dd, J=11.7and4. 4Ft) 3.69(2H, dd,

J=6. 8andé6. 8 3.91(3H, m, 4.29-4. 42(2H , 4.52-4.62(1H ),

5. 32(1H, 4 6 7..08(1H, m,
A i | Igg?‘g?%%l&ﬁ”ﬁh%%%% rfqur%‘l%&é N~ ( N
CF3 ~NJ'N~0 0~N J Me In a sinilar manner toExaanelS 5-13,5 20

bi s(trrfluoronethyl)benzyl]-7-(4-fluorophenyl)-9 86

(rrethylsulfonyl) 6- 0x0- 2, 3,4, 5-tetrahydro-6H pyrimdo[ 4,5 b][1, 5] oxazoci ne
( Conpound<Ref FedreenBeamRbep?2> 17: 86. 6ny) was reacted with

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

acetyl pip ine-1-yl)-5-[3,5-bis(trifluoronethyl)benzyl]-7-(4 5
fl uor ophe - 6-0xo0-2, 3,4, 5-tetrahydro-6H pyrimdo[4,5 b][1, 5] oxazoci ne
(68. 2ny, Q*GZS(NH) HRMS(EI) : Calcd for
CzgH26F~N5Q8: 625 1924; found: 625. 1972
3-amino-l-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)-l-propanol (20.1g, 61%).

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

<Reference Example 24>

H
[:;]\»/N\¢/\\/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)-1-propanol (3.48g,
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10 <Exanple 29> CF3 MeO N~ | N CF3 ~N-N~O O-N' J Me In a simlar manner to
Exanple 13, 5-[3,5 bis(trifluoronethyl)benzyl]-9-(nethylsulfonyl)-7-(2

met hoxyphenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydro- 6H pyri m do[ 4,5 15 b][ 1, 5] oxazoci ne
(Conpound of Reference Exanple 19 ;88.5ng) 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-(2

met hoxyph@®) ) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyrim do[ 4,5 b][ 1, 5] oxazoci ne
(86.2nmy, 90~). 20 MS(ElI)m z:637(M+) HRMS (ElI) : Calcd for
C30H29F6 N e B3/ 21295 fround: 637. 2085 87 <Exanple 30> CF3 \ / N~ 1 N CF3
~N~N~-O O-NJ Me In a simlar manner to Exanple 13, 5-[3,5

bi s(trifluoromethyl)benzyl]-9-(nethyl sul fonyl)-6-o0xo-7-phenyl 5
2,3,4,5-tetrahydro-6H pyri m do[ 4, 5-b][1, 5] oxazoci ne (Conpound of Reference

Exanpl e ngie@e‘lré?{@% %ﬁfgcﬁgg with 1 acetyl pi perazine (23.1ng) to obtain
9- (4- acet yl pI perazi ne-
yl)-5-13,5-bis(trifluoronethyl)benzyl]-6-o0xo-7-phenyl-2,3,4,5

t et rahydr5- yrim do[ 4, 5-b] [ 1, 5] oxazoci ne (53.7ng, 59~). 10

MS(El)m z: 6 ) ﬂ%%?&;%% : Calcd for C2gH2~F6N503: 607. 2018;

f ound: 807. 20 ampl € >FCF3 M ~0\ N~1 NCF3 ~N-N-O 0~N J M 15
In a simlar manner to Exanple 13, 5-[3,5

bi s(trifl uoroneirhyd )signizldn -Marfderf | torkelenetdy | Phanyle -3, 3-amino-1-
propanol (52.0g) was reacted with 4-fluorobenzylchloride
(10.0g) to obtain 3-(4-fluorobenzylamino)-1l-propanol (8.10g,
64%) .

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

<Reference Example 26>

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-oxo0-2,3,4,5-
tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine (274mg, 31%).
20 MS(EI)m/z:349(M")

HRMS (ET) : Calcd for Ci6H16C1N30,8:349.0652; found:349.0636
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88 (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 20; 88.8ng) was reacted
with 1-acetyl pi perazine (23.1ng) to obtain 9-(4
acetyl pi perazine-1-yl)-5-[3,5-bis(trifluoronethyl)benzyl]-7-(4 5
fl uoro- 2- et hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H
pyrim do[ 4, 5-b][1, 5] oxazocine (47.4ng, 49~). MS(ElI)nm z:639(M+t) HRVMS (EI) :
Cal cd f or<RB8t¢{28redSDBmBRY. 2080; found: 639 .2078 10 <Exanple 32> CF3 \ /
CF3 r O-N Me In a simlar manner to Exanple 13, 4-[3,5
bi s(trifluoronethyl )b@ yl]-6-(2-methyl phenyl)-8
(et hyl sul fonyl ) - 5- 0x022, 3, 4, 5-t et rahydropyrim do[5,4 15 f][ 1, 4] oxazepi ne
(Conpound of Re e Npl e 22; 84.0Omg) was reacted with
' 3. My to obtain 8-(4
yI'y-4-[3,5-bis(trifluoronethyl)benzyl]-6-(2
0-2,)3,4,5-tetrahydropyrimdo[5,4 f][1, 4] oxazepi ne
5. B0 [)Ym z: 607(M+) HRMS(ElI) : Calcd for
CzgH2~F6N5C3: 607. 2018; found: 607. 2026 89 <Exanple 33> CF3 N CFs In a
simlar manner to Exanple 13, 5-[3,5
bi s(trifl uor ometthyd )behiAa] -MameRei\ReofRiFgige Example 9, 4,6-dichloro-
(et hyl sul fonyl ) - 6- oxo- 2, 3, 4, 5-t et rahydro- 6H pyrim do[ 4,5 b][1, 5] oxazoci ne
( Conmpound? ofméeiel Bnoe) Hxaiml @inis: 5 8Gatbopybs aechdt éCompotnd of
4- (2- oxopyrrolidine-1-yl)piperidine (30.3ng) to

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-
ox0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-b] [1,5]oxazocine (213mg,
22%) .

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

HRMS (EI): Calcd for C;7H;gC1N303S:379.0757; found:379.0779

<Reference Example 28>

SV ava
"%
Me\s)\\N 0

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 oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine (284mg,
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obtain 5-[3,5-bis(trifluoronethyl)benzyl]-7-(2-nmethyl phenyl)-6

0X0-9-[4- (2-oxopyrrolidine-1-yl)piperidine-1-yl]-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 C33H33F6N5~3: 661 . 2488;
found: 661. 2512 <Exanple 34> CF3 \ / N CFs ~N of 15 90 In a simlar
manner to Exanple 13, 5-[3,5

bi s(trifl¥b¥bnet hyl )benzyl]-7-(2-nethyl phenyl)-9

(et hyl sul fonyl ) - 6- oxo0- 2, 3, 4, 5-t et rahydro- 6H pyri m do[ 4,5 b][1, 5] oxazoci ne
( Conpoundv®f{ERehgr ehee(E9anpl e 18; 86.1ng) was 5 reacted with

4- (mor phol i ne-4-yl ) pi peridine (30.6ng) to obtain
5‘[3,5-b!ﬁﬁmg(EiPQF@@E&@yfébeﬁﬁﬁ%kﬂﬁnﬁgagﬁﬁ@Vl@@@QY'fcgﬁb4367.0541

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

pyrim do[ 4, 5-b] [ 1, 5] oxazoci ne (72.6ng, 73~). MS(ElI)n z:663(Mt) 10 HRMS (EIl)
. Calcd for C33H35F6N5~3: 663 .2644; found: 663 .2654 <Exanple 35> CF3 Me ~

~\ % ~<$ %ICFS ~N§P 0 ﬁb. b@ In a simlar manner to Exanple 13, 5-[3,5
15 bi sCt rTTTuor onet hyFyBRnZyf 12 7- (2- met hyl phenyl ) -9
(et hyl sul fonyl ) - 6- oxo0- 2, 3, 4, 5-tetrahydro-6H pyrimdo[4,5 b][1, 5] oxazoci ne

( Compound of rence Exanple 18; 86.1ng) was reacted with

4- (di met hyl am pi peri dire (23.1ny) to obtain 5

[ 3, 5- bi s(t rpdT o @et Ay nzyl]-9-[4 20

(di met hyl am no) pi perNdi ne=1-yl ] -7-(2- met hyl phenyl ) - 6- oxo

2,3,4,5-tetrﬁﬂqu--6kkpyrinido[4,5-b][1,5]oxazocine (84. 2ny,
Me\s \N 0

In a similar manner to Reference Example 11, 5-benzyl-7-
chloro-9- (methylthio)-6-o0ox0-2,3,4,5-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]l[1,5]oxazocine (230mg, 81%).
MS(FAB*)m/z:406 (M+H")

HRMS (FAB*) : Calcd for C;3HziN30,S:406.1589; found:406.1599
15

<Reference Example 30>

MeO

Me 0
N
N —JJ
~ NS
Me S/kN 0
In a similar manner to Reference Example 11, 7-chloro-5-

(2-methoxybenzyl) -9- (methylthio)-6-0x0-2,3,4,5-tetrahydro-6H-
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91 90~) . MS(El)m z:621(M+) HRMS (ElI) : Calcd for C31H33F6N5~2: 621 . 2538;
found: 621. 2524 5 <Exanple 36> CF3 CF3 In a simlar manner to Exanple 13,
5-13,5 bis(trifluoronethyl)benzyl]-7-(2-nethyl phenyl)-9
(et hyl sul fonyl ) - 6- oxo0- 2, 3, 4, 5-t et rahydro- 6H pyri m do[ 4,5 10
1[ 1, 5] oxazoci ne (Conpound of Reference Exanple 18; 86.1lng) was reacted
h 4-(pi peridine-1-yl)piperidine (30.3ng) to obtain
3, 5- bitimidabt dired hiyl ) beozyt e imé¢ 2{datphybpdeoy| Rebepaned Example
(pi peridine-1-yl)piperidine-1-yl]-2,3,4,5-tetrahydro-6H
i mi do[2h 513 frlg Bl wxezo6k Oeed 86i TND2 - By 1 3BeMB{ b o 2 684 48 LEOBGF! )
| cd for C34H3~F6N5Q2: 661. 2851; found: 661. 2845 92 <Exanple 37> 0 ~N

Ca
CF3 _of 0 _
5 Meo Noptd 1N £F82 D enzﬁf&fxfigiﬁ ?L (2-methylphenyl) -9

,5-bis(trifluoronethy

o IR LR A BT,
: 1, 4-di 1
86 Chg%ld%%&f t oxycay bon fg%no)gégerl ine (36.1ng), an i oxane( )

was re OB AUt 3 The reaction nmixture was dil uted
with ethyl acetate, was washed with water, and was dried over anhydrous
sodi um sufS BRAB ) T : 13 6sWENt was then renoved to obtain a residue. while
this residue was chllled on an ice bath, 3nmol/L hydrogen chloride ethyl
acet at e (HRNI (A%B add]edcailcfdmeizﬁmI@@NWﬁ M Sit695,edEduard: 436.1694

= O

[
t
-

"O'_'U'I
< b

/-\U-|I-

<Reference Example 31>

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][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]} [1,5]oxazocine
(257mg, 97%).

MS(FAB")m/z:424 (M+H")
HRMS (FAB") : Calcd for C,3H23FN30,S:424.1495; found:424.1504

20
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30 mn. and then another hour at roomtenperature. The solvent was renoved
and the renai ning product was dissolved in 15 tetrahydrofuran (1nL). while
the solution was chilled on an ice bath, triethylamne (0.InL) and acetic
anhydride (0.05nm.) were added and the resulting m xture was stirred at room
tenperature for 30 mn. The reaction mxture was then diluted with ethyl
acetate, was washed with water, and was then dried 20 over anhydrous sodi um
sul fate. <BefanventExmetemed and the resulting residue was purified on
a silica gel colum 93 chromat ography (ethyl acetate) to obtain 9-[4
(acetyl am no) pipgridine-1-yl]-5-[3,5

bis(trifluoro | ) ben -7-(2-net hyl phenyl ) -6-0xo0-2, 3,4,5

t et rahydr o- iormi b] [ 1, 5] oxazoci ne (5I.0Omg, 53~). 5

MS(El) m z: 635( ( : Calcd for C31H31F6N5~3: 635. 2331;

f ound: 635. 23687 1K NMR()400Mz, CDC13) ppm 1.25-1.41(2H, n), 1.91-2.05(6H, m),
2.07-2.19( 2.23(3H, s), 3.04(2H, dd, J=11.2andl11.2Hz), 3.28(1H, dd,
J=14. 6andde )Y 3075-3.90(1H, m), 3.85(1H, d, 10 J=14.6Hz), 3.99-4.09(1H,
n, 4.28-4.4&(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 nm), 7.02-7.08(1H, m, 7.19-7.26(2H, m,
7.57(2H, s), 7.8pErin)lan ngnaemn o Refamnae Exgmlerl’ Mb-penzylo7H | n
a simlar manner to Exanple 37, 5-[3,5

bi s(trifl (Dfoasitniphdenizytd - oné ney hyhsal fong*x9~7,§ 24, 5-tetrahydro-6H-

met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyrim do[4,5 20 b][ 1, 5] oxazoci ne
( Composndowfied®r £/6€b FxaPp] exdBocBife Q@dmpdund of Reference Example
(t-but oxycar bonyl am no) pi peri dine (36.1ng), and 94

29; 215mg) was used to obtain 5-benzyl-7-(2-methylphenyl)-9-

(methylsulfonyl)-6-0oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1l,5]oxazocine (210mg, 91%).
MS (FAB*)m/z:438 (M+H")

10 HRMS(FAB'): Calcd for C;3H24N304S:438.1488; found:438.1461

<Reference Example 33>

MeO

In a similar manner to Reference Example 17, 5-(2-

15 methoxybenzyl)-7-(2-methylphenyl)-9- (methylthio)-6-0ox0-2,3,4,5-
tetrahydro-6H-pyrimido[4,5-b]l[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]l[1l,5]oxazocine (188mg,
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met hyl sul fonyl chl ori de (0.05nm.) were reacted to obtain 5-[3,5

bi s(trifluoronethyl)benzyl]-9-[4

(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 pyrim do[ 4, 5-b][1, 5] oxazoci ne (31.7ng, 5 31~)
MS(El)m z: 671( M) HRVB(El) : Calcd for C3pH31F6N504S: 671. 2001;
found: 671. 2004 1H NVR(400Mz, CDC13) ppm 1.42-1.54(2H, m, 1.91-2.19(5H, m,
2.25(3H, &)%) 3.00(3H, s), 3.03-3.14(2H, m, 3.25-3.33(1H, m, 10
3.53-3.65(1H, m, 3.75-3.88(1H, m, 3.85(1H, d, J=14.6Hz), 4.29-4.42(2H,
m, 4.64-Mc 2B m B:468 32+ 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 <Exanple
39> OF3 \ududfash).: M dd fR:Sidlk Ak, SR\NRs tl%g@carﬂ&ﬁldﬂ%é 1shP
bls(trlfluororrethyl)benzyl] 9- (et iyl sul fonyl )~ 7-(

met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H—pyr|n1do[4 5 20 b][1, 5] oxazoci ne
(Cbnpound of Reference Exanple 18; 86.0mg), 1 (t-butoxycarbonyl)piperazine
(33. 6 g 95 nmet bQ’i(ﬁ)nylchlorlde (0.05nL) were reacted to obtain
5-13,5 %1%? ?#?%‘?o’%’i‘ yi ]-9-[4- (et hyl sul f onyl ) pi per azi ne- 1
yl]-7- (2 met hyl phenyl ) - 6- oxo 2,3,4,5-tetrahydro-6H

pyrim do[ 4, 5- , 5] oxazoci ne (54.6ng, 55~). 5 MS(ElI)m z: 657(M+) HRMS (El)
. Calcd for 2O F6N5 57.1844; found: 657.1843 <Exanple 40> 0 Me-S-N
~0 CF3 \ / MeF3 X F

s L)

Me/g N 0

In a similar manner to Reference Example 17, 5-(4-
fluorobenzyl) -7- (2-methylphenyl)-9- (methylthio)-6-0ox0-2,3,4,5-
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]l[1l,5]oxazocine (225mg,
91%) .

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

15 HRMS(FAB'): Calcd for C,3H»3FN30,5:456.1393; found:456.1413

<Example 1>

CF

0 @
N
N ~ I CFS

Phenylboronic acid (27.4mg),
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10 In a simlar manner to Exanple 37, 5-[3,5

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

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; 86.0m), 1

(t-but oxycar bonyl ) honopi perazi ne (36.1ng), and 15 net hyl sul fonyl chl ori de
(0.05m.) were reacted to obtain 5-[3,5 bis(trifluoronethyl)benzyl]-9-[4

(et hyl suldtomiti)honmipipendznesdh e ya Xl Paddedmy | phmy) ) -tebxene (1ml),
2,3,4,5-tetrahydro-6H pyrim do[ 4, 5-b][1, 5] oxazoci ne (46.4ng, 46~) . 20

MB(El ) m z;; 6 1{MharkdRMD (dh)) ; dead cal 261 /33 SN 43 G ilo 004 ; sd@pad: 671
.2030 96  <Exanple 41> CF3 Mt ~ 0\ N~ 1 NCF3 0 ~N-N-p --N- M In a

il sl Bl Qe SUSS s s |
et by pheyl )5 6x0: 2.3, & or e Ay re- G Py 1 (oL 4,5, P . Bl rpzecis.

( Conmpoun
and acetic anhydride (0.05n)

(t-but gxycar bonyl ) honppi perazi ne (36,1 ,
were réact et 4o oHREra: _{q:%@fmﬁm%n}) &520] k. 7] qypzocine (Compound

yl)-5-[3,5-bis(trifluoronethyl)benzyl]-7-(2-nmethyl phenyl)-6

0x0- 2, 3, RE-Refiergnce Exrple i 'hi dof 48wy b] [ WE]lex desdiath (B@® gt ure-jwas
MS(El)m z: 635(Mt) HRMS (ElI) : Calcd for C31H31F6N5~3: 635.2331; found:

635. 2313 Adf IhbkddvR ) Vrho @13 @em 4. 88x2af664Hargpn dad2( 3shbsequenby3H,
d, J=3.9Hz), 3.29(1H, dd, J=15.1and4.4Hz), 3.33-4.15(10H, n), 4.29-4.42(2H,

M, 5. 31(dhd fhadtilén izttube Had Bldted hitH - &dnyl 08¢dEht8) s was washed
7.19-7.25(2H M), 7.57(2H s), 7.80(1H s) 20 97

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-oxo-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 C27H24F5N403:566.1753; found:566.1760

<Example 2>

CF,
F 0 KQ
’/\N/k\N .
N
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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<Exanmple 42> CF3 CF3 M@ NO Me In a simlar manner to Exanple 37, 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; 86.0mg), 3
(t-butoxycar bonyl am no) - 3- et hyl pyrrolidine (36.1ng), and acetic anhydride
(0.05m.) were reacted to obtain 9-[3

(acet yl an2 nd)4 35 nee hydlpydrot 6 di mer Imidid £ &; p3pb[105] oxazocine (Compound

bi s(trifluoronethyl)benzyl]-7-(2-methyl phenyl)-6-o0xo0-2,3,4,5

t et r ahydr ®f Gtk pyrémd € ofdabo b [ 1; 57 9xe@Eri Wes (B2a8FBa w@6th. 2-
MS(El)m z: 635(M+) HRMS (ElI) : Calcd for C31H31F6N5~3: 635.2331; found: 635

. 2293 15 £ KerhpPho 5f§nﬁ@oac1d\ ?ﬁ 5$gN £53pPE G- 1$)50 A mixture of
5- [3,5-bis(trifluoronethyl)benzyl]

(et hyls 0 y
6H—pyr|nﬁ%{fgy%gE&Tégéﬁgégggg$%§2¥%%npou% fo?°£%?§? %L %ng8F8h?§lnﬁléng),
t hi onor_phoj | n 100 d 1, 4-di xan was refluxed for 5 hours
whi o Foal bb- S THEOT Babif on bt reCHaRe s BYFURLao L A B kY1 5 Jewnapeingas
washed with water, and was then drled over anhydrous sodium sul fate. The
sol vent whB5 r@@ved6%hd the resulting residue was purified on a silica gel
col um chr omat ogr aphy (hexane: ethyl acetate = 10: 1). The resultant
crystal WES(ET sso6t vl (M)t et rahydrofuran (1nl), followed by 10 addition of
3-chl oroperbenzoic acid (105ng) and stirring for 3 hours at room
t enper at lHRMS &b equendd yEot he,,HeFEN,ON: S8 XIIES8; found:584.1650

'H-NMR (400Mz, CDCl3)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, d, 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>
CF

3
Me 0 f—4<:f2
NZ N CF,
PNy
NN
N
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][1,5]oxazocine (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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was diluted with ethyl acetate, was washed with a saturated aqueous

sol ution of sodi um hydrogen carbonate, and was then dried over anhydrous
sodi um sul fate. The sol vent was renoved 15 and the resulting residue was
purified on a silica gel columm chromatography (hexane: ethyl acetate = 2:
1) to obtain 5-[3,5

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

( 2- et hoxylphefydo-62 a0t 25 3 &t Fatiedr @bl oy B pde [ 41 Slap B[ 5, B] dtaddekazoci ne
(104ngy, 81~). 20 MS(El)nl z: 644(M+) HRMS (EI) : Calcd for
CZ$H26 F6 NGB SInfft 4. 5528, found: 644. 1555 99 <Example 44> CF3 Me ~ 0\ N ~ |
N CF3 ~N-N~O Me'NJ In a simlar manner to Exanple 13, 5-[3,5

bis(trifl e ) |]-7-(2-met hyl phenyl)-9 5
(nethyls&#?gnyﬁ)b%f%ggpg¥3,4,5-tetrahydro-6H—pyrinido[4,5 b] [ 1, 5] oxazoci ne
( Conpoun er I 8; r eact ed w

oot nyl s B e TE i SR G B ey D 0o Fetind?sdb . 1948

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

met hyl pi per azi ne- 1-yl)-6-o0x0-2, 3, 4, 5-tetrahydro-6H 10
pyrinido[4,5-b]£1,5]oxazocine (76.2nmgy, 61~). M5 ( FAB+ ) mz : 5 9 4 ( MH+
) HRVB ( FERmplecsxd for CZOH30F6NSOR: 594. 2304; found: 594. 2289 <Exanpl e
45> Me ~ 0\ / N~NNO O-NJ 15 Me In a sinmlar manner to Exanple 13,
5-benzyl -7-(2 ne C

(et hyl sul f onyl ) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H
100 pyri m doj ]/}Lgt?%azocine (Compound of Reference Exanple

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

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

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

chlorophenylboronic acid (28.l1mg) 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][1,5]oxazocine
15 (79.0mg, 88%).

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

HRMS (EI) : Calcd for Cy7H3ClFgN403:600.1363; found:600.1375
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32; 65.7ng) 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-t et rahydr o- 6H pyri m do[ 4, 5-b] [ 1, 5] oxazocine 5 (45. Org, 62~).
MS ( FAB+ ) nlz : 48 6 ( MtH+ ) HRVMS (FAB+) : Calcd for C28H32N5(3: 486

. 2505; found: 486 . 2505 <Exanple 46> MeO M ~ 0\ N~-NNO O-NJ 10 Me In
a simlar manner to Exanple 13, 5-(2-nmethoxybenzyl)-7

(2- met hyl ¢Ereamgpb)e BX net hyl sul f onyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro

6H pyri m do[ 4, 5-b] [ 1, 5] oxazoci ne (Conpound of Reference Exanple 33; 70.2np)
was reacted w thgl-acetyl pi perazine (23.1ng) to 15 obtain

9- (4-acetyl pi per azi ne-1-yl ) ¢p- (2- met hoxybenzyl)-7-(2

met hyl phenyl ) - § o- 2, 3, “tet rahydr o- 6H pyrinido[ 4,5 b][1,5] oxazoci ne
(48.3ny, 62~). FAB+ z : 516 ( MtH+ ) HRMS (FAB+) : Calcd for
CZgH34N5~4: 516 1Y, d: 516 . 2610 20 101 <Exanmple 47> 0 M M ~ O
\' NN-NO In aps ar\mannecr f o Exanpl e 13, 5-(4-fluorobenzyl)-7 5
(2-nethy|phenle - (net]hyl sul f'onyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro
6H—pyrini¢6T#¢5-n oxazoci ne (Conpound of Reference Exanple 34; 68.4ng)
was reactg ith 1-acetyl pi perazine (23.1ng) to obtain

9- (4- acetyl pi perazi ne-1-yl)-5-(4-fl uorobenzyl)-7-(2

met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-tetrahydro- 6H pyrim do[4,5 10 b][ 1, 5] oxazoci ne
(42. Oy, 55~). Wb 4 FHAB+HIr manne’s o Exagte ), HRVS (FAB+) : Cal cd for
CZ$H31FN5(B: 504. 2411; found: 504. 2408 Evi dence of the effectiveness of the
conmpoundsbd (thief luoromethyl)benzyl]l-7-chloro-9- (morpholine-4-yl)-6-oxo-

5 2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1l,5]oxazocine (Compound
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 (61.5mg, 70%).
MS(EI)m/z:584 (M")

HRMS (EI) : Calcd for Cj37H3F7N403:584.1658; found:584.1659

<Example 6>

-mn
o
zb

w

N/ CF3
PNy
\/”I\l "o
0
15
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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15 present invention is provided below with reference to Test Exanples.
<Test Exanples> (1) Test for NK1 receptor antagoni st The nethod used was
according to the nmethod proposed by S. 20 Dion et al.(Dion et al., Life

Sci ences 41(1987): 2269), to which mnor nodifications were nade. 102

Qui nea pigs were stunned by a bl ow on the head and were exsanguinated from
the carotid artery and ilea were isolated. The ileumwas nounted in an

or gan bath, Toht%i tné ttugp Hydooteb 15- st 1l @m [ 40 €] Wass hekatadived atom@othand
Based with 95~ OZ and 5 5~ CO2. The ileumwas subjected to a resting

tensi on off lréfewend @dRyes 10 eOUshG Pradse Fosc2lamuhes, pefore the

experinment was started. As a control, a concentration-response curve for

sUbSt aNces 11 b doh SRFANSLR o 21 8T (38 5ingP PGS YRS5 UpEds _ The NKI

receptor antagonist activity of each test conpound was 10 defermined by a

concentrati on-response curve .obt ai by, pfetreating at |east three
concent rgéjisg{}:srlo Lf%eom%%&?y c)okﬁ%rcl)z Q?Td%_r Yﬁoiﬁéhﬁflé%r lae%%ggé uently
appl yi ng ?ubstance Pin a cunul ative manner. The_ Kb val ues, were determ ned
accor dPng RORBRLIRE TOW bF ~ SeiP o ahd? t Pet sy drar e snvhimido ThpPe 1 15
(Schild Brit. J. Pharmacol. 14(1959): 49). The conposition of the Tyrode's
sol uti on ekl &) Pxr1embne NG - 8ng368€%) KC1 = 2.7, CaCl2~2H20 = 2.5,
MyC12~6H20 = 1.0, NaH2P04~2H20 = 0.4, NaHC03 = 11.9, gl ucose 11.1
(ol /L) MD(HDRn/z Tk M) Test ConpoundsKb(nnol | L) Conpound of Exanpl e
20. 294Conpound of Exanpl e 130.217Conpound of Exanpl e 140. 798Conpound of
Exanpl e 15vd 0500 Mpoaned of o Exayyal g 486, ACampund find60mw) 1889
200. 0794Conpound of Exanpl e 250. 427Conmpound of Exanpl e 260. 398Conpound of
Exanpl e 270. 440Conpound of Exanpl e 290. 100Conpound of Exanpl e
370. 151Conmpound of Exanpl e 380. 214Conpound of Exanpl e 410. 308Conpound of
Exanph%‘gﬁkééggg ound of Exanpl e 440. 00631TAK-6370.269 * Conpound
described Tn anpl’e 18 in Japanese Patent Lai d-Open Publication No. He
9- 263585 5 As caghbe seen fromthe results of Table 1, the conpounds

e

CF

3
: fQ
N

N ~ | CFS
~ L)
o

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]l[1l,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)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine
(72.0mg, 80%).

20 MS(EI)m/z:596(M")

HRMS(EI) : Calcd for CigHysFeN:04:596.1858; found:596.1871
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(1) or salts thereof prove to be effective NK1 receptor antagonists. (2)
Cystonetry test on guinea pigs 10 The nethod used was according to the

nmet hod proposed by JS. Peterson et al. (Peterson JS. et al., J. Pharnacol.
Met hods 21(1989): 231), to which mnor nodifications were nmade. 104

Qui nea pigs were anesthetized with hal othane and the tenth thoracic spinal
cord was cut in each animal. Subsequently, both ureters were |ligated and
were cut <Exdngel&igney-side. Pol yethyl ene catheters were inserted into the
5 bl adder to provide an injection pathway for physiological saline and a
pat hway for the gpasurenent of intravesical pressure. Each animal was
restricted in a pBall man caggpand was left for nore than 2 hours.
Subsequent |y, r 60w t enperature saline was injected through the bl adder
catheter into 10 bl agdely at a rate of 6nmi/hr to conduct a cystonetry
test. Once Mele effctiAeNalAdder capacity was stabilized, a test conpound
was i ntravenou 2\ isterge into the jugular vein. The effective bl adder
capacity is déﬁ?n:d f;jthe volume of saline injected fromone urination to
t he next. Recy each 15 test conpound was determ ned as the

i ncrease he average bl adder volunme, which was determ ned based on the
aver age bIa der vol une neasured 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 rirsta adimoiiladf ridindesto caxegmpbsl. 1 205 Th®, esults are shown in
Table 2. 25 105 Tabl e 2 Dosel ncrease inTest conpounds(i.v.)bladderm/kca

aci t Conpasigl( ©f 1 Exadibiie ioP1 35¢h AED U@waoEga(m& E&Pl§é04ﬂ§pﬂp@umoof
Exanpl e 410. 336. 8TAK-6370. 312. 0123. 8320. 5 * oun descri bed i n Exanpl e

18 in dapanese £al L k3 s pen, & f@%i&@f49§—ﬁptlr?1ogagggégé (Compound

of Reference Example 7; 78.8mg) was reacted with 2,4-

2,

dimethoxyphenylboronic acid (32.8mg) to obtain 5-[3,5-

bis(trifluoromethyl)benzyl]-7-(2,4-dimethoxyphenyl)-9-

(morpholine-4-yl)-6-0x0-2,3,4,5-tetrahydro-6H~-pyrimido{4,5-
10 bl[l,5]oxazocine (73.8mg, 79%).

MS(EI)m/z:626 (M")

HRMS (EI) : Calcd for Cy9HgF¢N405:626.1964; found:626.1951

<Example 9>

NZ CF3
/k\'_)

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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5 As can be inferred fromthe results of Table 2, the conpounds (1) or
salts thereof have a better ability to increase the effective bl adder
capacity than TAK-637 in ternms of the potency as well as the maxi mum
effects. 10 | NDUSTRI AL APPLI CABILITY As set forth, the present invention
has been devi sed based on the discovery that the novel fused bicyclic
pyrimdi ne derivatives and salts thereof act as effective tachykinin
recept or M abohH ts¢israllpdto- @arpyclhbde [ Hp5-bhl Y, baveatbeisenpoomgdsund t he
present invention proven to act as NK1 receptor antagonists, but they have
al so beernoshosrer &ycd hexdfyst e EXAnps esm@povgs tOabeyg hethef-effects than

t he conventi onal conpounds Specifically, the conpounds of the present

Lpvent L ondfern Pl Qe Lonsti Btosl oMb 8a0sd yrRb phes BhALIRCEL Pyl 681

effects as conpared to nown conpoun when test

ohi ch t hé’@l%i’?ﬂfu?ra%%%'n“h%f’ PRl LR ls‘{c‘)%t Fe bt ShEREH dar Ve

bladder éﬁgClt geternlned i ui nea s Wth broken splnal cords. In
bri ef, ?%‘ Tt eP - eRRes S the® EB /ST 9t CEHRY BE8AE 4} Rvent i on

exhiblted ﬁlarnacologlcal effects coqgarable to the conventional TAK-637
conmpound. Pl 55 ] exrzeeime do3es0mg ., t ikt tonpounds of the present 10 invention
brought about significantly better pharmacol ogical effects and elicited

hi gher maxs (B reff e€@3(MHan TAK-637. In addition, the conpounds of the
present invention and salts thereof exhibit little toxicity and are thus

proven t curies EDN YCSBE® . £AE COL8hdighyo,; 1618 comppundsu : ddwe. oresent 15
invention and salts thereof, which are effective tachykinin antagonists,

are of significant usefulness in the treatnment of various pathol ogi cal
condi tions including pollakiuria. 107 CLAI M5

10 <Example 10>

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]oxazocine (Compound

15 of Reference Example 7; 78.8mg) was reacted with 2-
methoxyphenylboronic acid (27.4mg) to obtain 5-[3,5-
bis(trifluoromethyl)benzyl]-7-(2-methoxyphenyl)-9- (morpholine-
4-yl)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido(4,5-b]l[1,5]oxazocine
(77 .5mg, 87%) .

20 MS(EI)m/z:596 (M")

HRMS (EI): Calcd for CigH¢FsNs04:596.1858; found:596.1843
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1. A fused bicyclic pyrimdine derivative represented by the foll ow ng
general fornula (1), or a salt thereof: w NCN N5 (CH) m~ (CH2) n
(1) wherein the rings A and B are each a benzene ring, which may have 1 to
3 substituents (any adjacent two of which may be bound to one another to
forma ring) that are each independently selected fromthe group consisting
of a halogen 10 atom a Cl to C6 al kyl group, which may be substituted with
a hal ogerxEtanplandla ClL to C6 al koxyl group; the ring Cis a 5- to

7- menbered nitrogen-containing ring, which may contain, aside fromthe
nitrogen atom 1 to 3_heteroatongrsel ected fromthe group consisting of a
nitrogen 15 atom a @nd an oxygen atom the ring C may further
contain a substitue omthe group consisting of a Cl to C6

al kyl group, a hydroxjyl Cl to C6 al koxyl group, a fornyl group, a
Cl to C6 al kyl carbog , a @F,to C6 al koxycar bonyl group, a 20

car banoyl group,_ a di -substituted Cl1 to C6 al kyl carbanmoyl group, a
Cl to C6 al kyl gul™NonyN an am no 108 group, a nono- or
di-substit{jI Cl/to C6 al kylami no group, a Cl1 to C6 al kyl carbonyl am no

group, a €l to C6 al koxycar bonyl amino group, a Cl to C6 al kyl sul f onyl ani no
group, an 0 group, a 6 nenbered aromatic heterocyclic group, and a
substituent 5 represented by the following forrmula: -N D wherein the ring D
is a 3- to 7-nmelbex eshimmioler oneriner hied efxayel e ¢l y i Hrgl[3 Wbt ch may cont ai n,
aside fromthe nitrogen atom 1 to 3 heteroatons selected fromthe group
COHSIStIrmhsﬁtﬁikfuéwémé@ﬁyﬂﬁ@@@%y@]SwléMIoﬁé0@10ﬁ6d9aﬂ4o¥§ﬁﬁﬂoﬁi&ﬂhéﬂﬂ may

further contain 1 or 2 oxo-substituted carbon atons; mis or 2; and
5 yl)piperidine-1-yl1]1-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1,5]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-y1]-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
10 bl[l,5]loxazocine (51.8mg, 61%).

MS(EI)m/z:633 (M")

HRMS (EI): Calcd for C33H33F¢Ns50,:633.2538; found:633.2507

<Example 12>

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

bis(trifluoromethyl)benzyl]-7-chloro-6-0ox0o-9-[4- (pyrrolidine-1-
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nis 2 or 3. 2. The fused bicyclic pyrimdine derivative according to 15
claim1 represented by the followi ng general fornula (la), or a salt
ACF3 N\ N\ / (1la) I CNI NGC- ~CH) n CF3 wherein the ring A

t her eof :
is a benzene ring,

whi ch may be bound to one 20 another to forma ring) that are each
i ndependently sel ected 109 fromthe group consisting of a halogen atom

Cl to CGpl)quipegxriﬁfmemxch] nay3 pe, Subst rdluyédo wb i hpar ral dgesh, atom and a

Cl to C6 al koxyl group ; the ring Cis a 5- to 7-nenbered
ni t rogen-wpnt &8 Ntz dd e oAb SndBYE CREE 8t EncaSELEmHT OB | hgo NbhE PIRAS

atom 1 to 3 heteroatonms selected fromthe group conS|st|ng of a nitrogen
atom a SUliUe@lpMy aNth DL NIER, A OMRn e L{ 89 h tain a
substi t uent séf oé?ﬂﬁe grou Sfnidral alf a ggM? %% SF&Q?H 7
hydr oxyl

ected fr p consisting o

group,

alkylcarb ﬁ? QL%P&é??éf@%%%%¢§f?%&§ggfggﬁy? %ﬁ%ip éﬁgfba§DC1 t E%

nono- subsxltuted Cl to Co6 alkylcarbanDyI

al ky! sé|f TiRe ah i PP YF tipe al mehb=2 of - %if?-sg%%%?lf%@?éa-@i-to 6
al kylam no group, a ClL 15 to CB al kyl carbonyl am no group, a Cl to C6

al koxycarmorm h%,@m@hbl %JQE&%@CEEea[&§Iémgfoﬁ&%hnino group, an oxo

group,
r epr esentMsl(Hy) nhe: §47 (0W ng fornmula: -N D 20 wherein the ring Dis a 3-

7- menbered nonaromati c heterocyclic ring, which may contain, aside fromthe

ni trogen mten El) § acBl et espatQas SRLested f7a9p t mywowuTanssting of a

a 6 nmenbered aromatic heterocyclic group, and a substituent

which may have 1 to 3 substituents (any adjacent two of

a

a

to

nitrogen atom a sulfur atom and an oxygen atom and nmay further contain 1
2 0oxo-substituted carbon atons; and

or

10

15

<Example 13>

GN
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-
(methylsulfonyl)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[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 agqueous solution of sodium hydrogen carbonate
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110 nis 2 or 3. 3. The fused bicyclic pyrimdine derivative according to
claim2, or a salt thereof, wherein in the general forrmula (1a), the ring C
is represented either by the following fornula: -N~-R~ ~/5 wherein RL is a
hydr oxyl group, a Cl to C6 al koxy group, a fornyl group, a Cl to C6

al kyl carbonyl group, a Cl to C6 al koxycarbonyl group, a carbanoyl group, a
nmono- or di substituted Cl1 to C6 al kyl carbanoyl group, an am no group, a 10
nono- or ahd saubsdtuxaeed Glgieod sbdkyt som nof gsodijpumackllot bDd€6 and was

al kyl car bonyl ami no group, a Cl to C6 al koxycarbonylam no group, a Cl1 to C6

al kyl sul fren adt 163 g5 0ehD, ardtily @XSuYr i ul Su IEADE! edriad WRilven thefy ocyclic
group, or a substituent represented by the followng formula: -N D 15

wher ei n thgn gt Ahd Scife red @1 78 PSE £6, H0PAE 05@%1 tf%é'%tﬁ%%y&li&?céi 881

whi ch may contain, aside fromthe nitrogen atom t er oat ons
sel ect ed ?H’Eh | St nitrogen atom.a sulf tom and
an oxygeﬁLg on1é%gg%§§%§¥%§#§hg$g%g%t%?%é%t%r e x%géhb§t'tu¥Ld€3arbon
atons. _4. .The, fused bicyclic i mdine derivative according to claim?2, or
2 ot St IR Sihet e R ErbY Lo Crb Har At Lk T (fet trRgoRneRYL) "
represented by the followng formula: 111 ~ -N X U wherein Xis -O or
-S( 0 g-; @Ry 145 (pyarobidmesl -yhioipgetdbreyttyE] pyrd nt dbneeteahydrove
according to claim?2, or a salt thereof, wherein in the general fornula
(1a), 5 té-pymignitie 64 a5 fihbl i Dhakazwolme r €3 Bsent @2 by t he fol | owi ng
formula: -NNR2 ~ (CH2) r wherein R2 is a hydrogen atom a Cl to C6
al kyl grg(EB)m/z:651 (M*)
HRMS (EI) : Calcd for C;33H33F7Ns50,:651.2444; found:651.2398
10 'H-NMR(400Mz, CDCl;3)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(1H, s)

<Example 14>

NZ | CF,
|/\N/’\\N 0)
s

| =N

In a similar manner to Example 13, 5-[3,5-
20 bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-

methylphenyl)-6-o0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
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formyl group, a Cl to C6 al kyl carbonyl group, a C1 to C6 10 al koxycar bonyl
group, a carbanoyl group, a nono- or di substituted Cl1L to C6 al kyl carbanoyl
group or a Cl1 to C6 al kylsul fonyl group; and r is 1 or 2. 6. The fused

bi cyclic pyrimdine derivative according to claim2, or a salt thereof,
wherein in the general fornula (la), 15 the ring Cis represented by the
followng formula: -N NNR2~ ~- (CH2) r wherein R2~ is an acetyl group or a
met hyl sul¥bhlyl 5 pxxagpociana (Compdumd @f RefdhendesEdampTycl8e yromydi nes
derivative according to 20 claim?2, or a salt thereof, wherein the ring C

in the geneicted ot al £ (@) rikid ek esept peliPyrahené obl ppengchospuba: 112
0O -N-N Me 8. The fused bicyclic pyrimdine derivative according to claim?7,

or a salt(ANesRef  cahsEein 14 | besgﬁmﬂéf (@i EAOMbA LR ) BORYEL 171803 5 O

The conpound according to claim1 erein e conpo p esent d by the

| f
St i i Aatadd P & diboror 147 (oyrimid bRethoy) eiBsTaz gl -v1] -
hyl ph 6- 2,3,4,5-tet hyd d 10
o e )%nfé%mwwr%fcéﬁﬁmigo%e%ﬂh%m%%aer o eat o by

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

b|s(trlflﬁﬁ%bnethyl)benzyl] 9- (1, 1- di oxot hi onor phol i ne-4-yl)-7

(2- met hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydro- 6H pyri m do[ 4,5 b][ 1, 5] oxazoci ne.
15 11. TﬁﬁsﬁﬁhmedeEEGEHding to claim1, wherein the conmpound represented
by the general fornula (1) is 9-(4

acetyl hormpip@Bri ealled | job-¢3ubshiNsd 4 rd 571 warsonetfuindewyld283
7- (2- net hyl phenyl ) - 6- oxo- 2, 3, 4, 5-t et rahydr o- 6H pyri m do[ 4, 5

BL%OELOWWRWQO@& 127 peRTROYAd 220894 8 NG t02(bh-2whergkn e
10 2.27(3H, s), 3.29(1H, dd4, J=15.l1land4.4Hz), 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), 7.21-7.26(2H, m), 7.57(2H,

s), 7.80(1H, s), 8.33(2H, d, J=4.6Hz)

15 <Example 15>

3
Me 0 NF'<C:fZ
N/ | ) CFy
8 N 0

N

2N

In a similar manner to Example 13, 5-[3,5-
bis (trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl)-6-0ox0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-
20 b][1,5)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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represented by the general fornmula (1) is 5-[3,5

bi s(trifluoronethyl)benzyl]-7-(2-nmethyl phenyl)-9-(4

met hyl pi perazi ne- 1-yl ) -6-o0xo0- 2, 3, 4, 5-t et rahydr 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
according to any one of clains 1 through 12 or a salt thereof. 14. An NK1l
recept or Bht%agors 6tr chhter oneighyk) benziel | ve- 62 imegtleyl pinenyhe- 6 tused- B €4€l i c
pyrim di ne derivative according to any one of clainms 1 through 7, or a salt
t her eof . @{SyrAlMOpWY BOh1cerdziher apelul i, agent - f ot raysarbdasut ncl udi ng

def ective bl adder functions such as increased urinary frequency and

i ncont i ngnge; Rfadifd ML PPN & Skdo@sn@N(RELiNg, 1Pg4ngredient the fused

bi cyclic pyrimdine derivative according to any one of clains 1 through 12,
or a saItM%(ngHyz. s (ift)Prophylactic or therapeutic agent for disorders of
di gestive tract suc ag cherative colitis and Crohn~s di sease, containing

as an act.i ingredient . the fused pjcyclic rimdine rivative

accor dgngﬁ'%vl\gs Lﬁ%’ bneé"g‘gcfd c{]%}f %3%3#%%@}#5162325303? a @é}r‘[&‘tﬁr%féo}l. 17. A
prophylactic or therapeutic agent for vomting i nduced by exposure to
X-ray, chenot herapy, pregnancy, m graine, postoperative pains, decreased
gastrointestinal nmotility, and 20 side effects of drugs, containing as an
active ingfeaiielhe 16 fused bicyclic pyrimdine derivative according to any
one of clainms 1 through 12, or a salt thereof. 18. A therapeutic agent for
treating conditions, such as agfFhm, coughing, ache, mgraine, tooth pain,
and rheumatoi d 25 ﬁi; ritis, cnfaining as an active ingredient the fused
114  bicyclic Qg gAH ne -Qiiy:tive according to any one of clains 1

t hrough 12, or sal eor-

(::y/L;; O_Jj CF,

In a similar manner to Example 13, 5-(3,5-

10 bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl)-6-o0xo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1l,5]loxazocine (Compound of Reference Example 18; 86.0mg) was
reacted with l-acetylpiperazine(23.1lmg) to obtain 9-(4-
acetylpiperazine-1-yl)-5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-

15 methylphenyl)-6-0ox0-2,3,4,5-tetrahydro-6H-pyrimido([4,5-
bl[1l,5]oxazocine (60.7mg, 65%).

MS(EI)m/z:621 (M")
HRMS (EI) :Calcd for CigH9F¢N503:621.2175; found:621.2192
'H-NMR (400Mz, CDCls;)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=15.1land4.4Hz), 3.50(2H,

dd, J=4.4and4.4Hz), 3.63-3.70(2H, m), 3.76-3.95(6H, m), 4.30-
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U] ca] ca] cefxaimbd chi]zca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
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Xy d_ a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] caU] c] c¥] ca] va] ca]*¢aDR] ca] caDLJ] ca] ca] ca] ca
&)1t u(,k{ ya)p))))))) *1*] ***+Z++++9, b, zupkf a\ W ca] ca] ca] ca] ca] ca] c
a] ca] ca] cH] cd] caﬂ c ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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< <L ====
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BIB| BBB pj[1,5]oxazocine (Compound of Reference Exa
CJCCCCD@)~DDDDE}xsn| d_Z]c]ca] ca] cal ca] ca] ca] ca] ca c Tca?ca? ? %] caTca] c

al ca] cal %&@d&almﬁfﬂ&a{&mﬁmﬂ&f& C?i@aéé%a] =2 EIFET ONEEG) HghH
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ANANN_Q_HRMS (ET) : biﬂﬁbﬁiq] 2:561.1599; found:561.
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10%4|& () Eej@%bow Uz[ <xy4l 9#10{ & ()-3"10% & ()- 10%| & ()-! @B
- 10928 ]?J_ %%‘%%}1%? (52 - gy 4 %’()-N:dExVM[%g
10%4]| & () -"#10%4| & () - 100/(4|&
109%4| & ()M%(EI)W/{%L 8 {18109/ & ()-—hanV4| [$310%] & ()-!>0Y -10% zrz& ()-Y
-10%4& ()-1+ 10%4 & ()-@g 10%4| & ()-& 10%4| & () - 9xxnbCl [ 33" 10%4| & () -
104| 104|HRMZ{EDKt 1084¢Q £9r | CIEBYHBL0)S @RRLA%H % (Hofigl: 628.1523
10%4| & ()-)i [dEnDCI [ Y"10%4| & () - #10%4| & () - S$10%4| & () -
'H-NMR (400Mz, CDCl3)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(lH,
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(1lH, dd, J=6.8and6.8Hz),

7.21-7.30(2H, m), 7.57(2H, s), 7.81(1lH, s)

<Example 21>

CF,
Me 0 f"4<:f2
EtochAN .

15
In a similar manner to Example 13, 5-[3,5-

3

bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl) -6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
b][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-y1l]-7- (2-methylphenyl)-6-oxo-
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10%4| & () - 9xaBnbCl [/ $10%4| & () - s- SH10%4| & () -
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109 & ()-1910% & ()-.K}*?YNCI[ !110% h& ()-!10% h& ()- "10% h& ()- ~10%
h& ()-! 120 109ehateyraliviine168¢pRr Linido GEYBIED] { $16%R&2 63 ing#16% 8mg,
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h& ()--316%h& ()-1+"10% h& ()- @ Y"10% h& ()- & "10% h& () - % 10%

h& ()- 9t vaxy~\:![!1109& ()-!10%| 4| & ()-! 10%0(|o&' 8 1018cyi?&h()10 hLL<t 10%
h& ()-1 & h) 2 [ F$10% & ()- ! 10%4| & ()- y# () -

z#lg%/m &'j{?s/im‘ Ho%/i&é?ﬁﬁfﬂ!“fowz&' ()-7tdB-\:I[!! 9409RJ2JI& ()-"MO%| & ()-

| 10%4| & 0| & 10%4| & () - 0% & {53bzf <~\: 1]/

" 10%4I & @“ﬁ%g%?ﬁ! & ‘%%ﬁ‘_j[f g‘f%wéﬁz%’%ﬁ%%‘* Lol 287 SR ‘?)2-3!?;

94.0%4| 4] & ()-b5bCI [ LF10%4| & ()- 10%4| & ()- 104| 104|

104| ~93510%4| & ()-F: 3"10%| & ()- 8 %40%4| & () -

5r{}[9bC ! fSS10947& ()-!fsS10%}*} & ()-!{fsS10% | & ()-!fsS10%0& () -
310%| & (FEXIROR| R2T)-! a dEbC! ! f sYB10%| & ()-"10%| & () -

S10%4| & () - S#10%4| & ()- Y"10%4| & ()-,!10%| & ()- )!2!5/=IFl O dBbCl!! #-
10984 % & () - f 3&10%4| & () -
+10%4| & ()-f, 10%| &
104 *-10%| & () -f, 10%)
10948 ()-11$"d" " "Megxy:
10%4| & () - S10%4| & ()

O*\" 0
Et0,C

In a similar manner to Example 13, 5-[3,5-

bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-

10 methylphenyl)-6-o0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
b]l[1,5]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]oxazocine (64.6mg,
68%) .

MS(EI)m/z:650(M")

HRMS (EI): Calcd for CiyH33FgN404:650.2328; found:650.2351

20
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104| &#_###$YBYSAE: 5! 10

109 & ()- 1094 & ()-"10% & () - SH10%| & ()- 99! 1094 & () - 10% & () - Y$$$
%-0RR4E: 5!

10- 109%4 & () -1 +g#10% & ()- @1 "10%}| & () - & S10%}H & ()- 9% 10%| & ()-""10%}| &
() - YB&I &&&&AE: 51 101 : GLO%A| & () - @B#10%4| & () - 6#10%4| & ()- 3-

10%4| & ()-1f 10%4| & ()-/$10%| & ()-& '""')' A |' bC
10310941& {BxBMobE| 83X ) - yf 1094 & ()- 410%| & ()- 104| 104]
104] 9<10%4H & ()-1'" "' 9(u((dEbCI 10"!10%} & ()- 9! 10%} & ()-!10%} & () -

&) - ((& 1) a) p)) dELC!

()-%10%4| & ()-))))))))*{peD 10 cl:10%
“N9<10%4| & () - &6910%1| & ()-1"10%4| & ()-*
*1xj***x 41 A2peDl  10f Y- F10%| & ()-#10%4| & () -
10%4| & () HNACL I0%HRE 4N -1 J1:10% | (| & () - +Z++++9, b, dEpeD!
10$1 109%4| & () - [ #1Goa|'& (9= 10%4| & () -
10%| & ()-110% ()-S"10%| & ()-b,,,-O --dEpeD!
101" 10%4| & ()-/Y10%4| & ()-s- 10%t| & ()- Y+ 10%! &f(%-,%#10%4|&f()-
'10%4| & ()--.B.In &S 1T IORIRRy Q@ 4rxampl <adoud&L3) S F:
10%4] & () -, 8$10%4] & () -6l "10%4| & () - 3y#10%4| & ()-..."/ ///dEYNC 10
10938 () -BIBaoo Rl Y9romeekarl (hentyl] -9~ (methylsulfonyl) -7-(2-
910938 () - 39F10%3& () - 10%3&' () -/ 0" 0/ 0gOOOdEYNC! 10
5 methylphenyl)-6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

109%4] & () - f #10%4] &
10/ @10%}| & () - - 10%
+10%4| & () - S) y10%é
& ()- 104] 104 104&

b][1l,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-o0xo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

10 b][1l,5]oxazocine (74.0mg, 79%).
MS(EI)m/z:621(M")

HRMS (ET) : Calcd for C;¢H29F¢N503:621.2175; found:621.2139

<Example 24>

3
Me 0 f’4<:f2
ISR
H,NOC

15
In a similar manner to Example 13, 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-

methylphenyl)-6-oxo-2,3,4,5-tetrahydro-6H-pyrimido[4,5-
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109638 ()-1"10%8 () -1 QAOUEE ()- @O%XR ()- &L0% ()-10%&' ()-0001
1D11}A?YNC! 1031 "10%X' () - 1@
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1 10%1| & (b1 BLOBKdga£9c BaAM HAGBRSENY/ 70 f ORef e Dot Example 18; 86.0mg) was
Y'10%4| & () - y#10%4| & ()-1"10%| & ()- SMLO%4| & () - & 10%1| & () - S55555, 6n6dEUV7

I 9 1$10%kae{dd /Wi diN%H GafDamoF M Ri dine QXY10MME) (o' IPPALR $) S, 5-
10%4| & ()-n6666+7. 7/ 70717dYNC! 9 104| 104| 104| &<10%| & ()-Y:!10%4| & () -

, 810%| & i s BdOYEH ok ImS HPIHbSn £y 1 1797 (17887 88EINGH 1 91 0dE e (1 -1 — 7
10938 ()- - 109G& ()- 109K ()-9109%G& ()- F"10%% ()-~8889\ 999UEYNC! 9
910%& ()

9%4.0%8 () {%%%%@1;%\{11@%@9?3%1 310%/&72?‘3535%‘?]‘???133%(()8%‘1? 14 o9 0 -
109638 () -l #1098 () -S) " $109&" () - & gl0%&' ()- "Y109%=&' ()-:;V;;;;;;;a
10G 10(6) 1 <'1%%:3é§(%39i‘}e @871/%“% %g%how&a&'(%)- 3s$10%G& ()- 1! 109658 () - :
;<G<<<<dBVK%I 1 # 10% | & () - S10%41] & () - |

mLove| & (< S8 hoom &2 ;M dI 10%4| & () - 10%}| & () - <<=F====dEVK@ !

1 10%1| & ()-10%1 & ()-1- 10%}| & ()- S10%}| & () - &10%}| & () - 10%}| & () -
HRMS (EI) : Calcd for CsoHzoFeNsO3:621.2175; found:621.2142

<Example 25>

3
Me 0/’@
N

N/ l 3
PN
Me2N~CIN N o
10
In a similar manner to Example 13, 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl) -6-oxo-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-oxo-
2,3,4,5-tetrahydro-6H-pyrimido[4,5-b]l[1,5]oxazocine (54.7mg,
60%) .
20 MS(EI)m/z:607 (M")

HRMS (EI): Calcd for C;oH31FeNs50,:607.2382; found:607.2368
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DDDDEbC! ~ 10f Z1 @]
104| 9<10%}| & ()-Y: "

-1S10%4| & ()-/10%t| & ()-- S#10%!t| & () - @>~DDD
%' ()- 10%} & ()- 104| 104|
EE/ FnFdEbC!

1o&| "109%4| & ()-! 10V4| ¥ 0%1| %3()-10%}| & ()-S ! 10%| & () -

"109%4| & () - I CRE E 1094.0%}| & ()-"' ! 10%| & () -

10%1| & () %1 & 0%| & () - SL0%| & () - GO HgHHH | dEbC!
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- I(HIIJJJJJdYNC'

In a similar manner to Example 13, 5-[3,5-
bis (trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-

5 methylphenyl)-6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
b][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-y1l)-7-
(2-methylphenyl)-6-oxo-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 C30H31F5N502:607.2382; found:607.2362

15 <Example 27>

In a similar manner to Example 13, 5-[3,5-
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10 104| 104

104| 9<|100/¢1| l&' ()-Y: $10%| & () - @BL0%| & () - &6#10%4| & () - 33" 10%4| & ()-J' IPIJIIJ
JAEYNC! 10  310%| & ()-ml0%t| & ()- fs10%| & ()- ~10%4| & ()-yl0%| & () -
10%4| & () - JKGKKKLCLAEYNC! 10

1 10%4| & ()-1"10%4| & ()-#10%4| & ()-fZYd0%| & ()-91 "10%| & ()-"10%| & () - CLwL
LLM MMHEYNC! 10 -310%| & () -

| +10%1| & B)s Syri10DudBonGtiRy Y MIosaE®l [ )9 Y1604y BS () £8nTDYEAT &(2) - wWVM) Nj NNNDEY
NC! 10

|10 $10%} rée €1y [gR AP 86 { 9x 86510 | 8- € ¢ £ By} EYE | iy 2l 18FPL &5€) - /' ! 10%4 &
()= NNNNN O=0wCODC! 10 #109%1] & () - F10%}] & () - 910%] & () - 10%] & () - 104]

104| 104 0 ' Ldm 0 )
10, AU R0 BB AT S 0 Sl v

AT A TSR 4 e o

5 [3,5-bis(trifluoromethyl)benzyl]-9-[3-(acetylamino)pyrrolidine-
l-y1]-7-(2-methylphenyl)-6-0x0-2,3,4,5~tetrahydro-6H-
pyrimido[4,5-b][1l,5]oxazocine (65.0mg, 70%).

MS(EI)m/z:621 (M)
HRMS(EI): Calcd for CigH29FgN503:621.2175; found:621.2173

10 'H-NMR(400Mz, CDCls;)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, 44,
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, 4, 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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10%t| & ()-3t10%1| & ()-) TeTTTUSUUDEYNC! !! 10%| & ()-f"10%| & () -

1 10%}| & (imetd@obanREenyD) 109%k@-2)3, 41 10v@taliydNVeNVRAdEYNGD [4) 5-
!10%&|&'() 10%1| & () - S$109%4| & ()-9, 10%t| & ()-L!10%| & ()-

10%| & ()bM) I (tdmpound of Reference Example 17; 86.6mg) was
| +#10%1| & () - @ SH10%| & ()-& 10%4| & () - @#10@&|&T() "Y10%| & () -

101 & (- A00cEYRN BN oty B OME (1o E6451 0] dokhid J0TELE - 1-
10%4| & ()-/10%1| & ()--10%| & (

10001 & (- (B AER [0 185 S8 DA P et -
S TS e AL BB o

109638 () - |$100/ "A"dEbC' 11 310938 ()-1z10%G& () -
/10968 ()Rl @%;oq o@%l}lg: GABYGE () - ANAAAAAAA ynhCl

MS(EI)m/z: 625 (M")

HRMS(EI): Calcd for C29H25F7N503:625.l924,‘ found:625.1972

10 <Example 29>

3
MeO 0 f’{::f2

OYN\)

Me
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 b][1,5]oxazocine (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-oxo-2,3,4,5-tetrahydro-6H-pyrimido[4, 5~
bl[1l,5]oxazocine (86.2mg, 90%).

20 MS(EI)m/z:637(M")

HRMS (EI) : Calcd for CigHy9FgN50,4:637.2124; found:637.2085
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104] 9< 10%4| & () -j d
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104| L<10%4| & () - 9'
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()3-f310%4| & ()-efKFffffffdE / 104|
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3"10%&' ()-2Z hﬁ\rh

Me

In a similar manner to Example 13, 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-6-oxo-7-phenyl-
5 2,3,4,5-tetrahydro-6H-pyrimido[4,5-b][1,5]oxazocine (Compound
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 Cy9H27F¢Ns03:607.2018; found:607.2049

<Example 31>

3
Me OKQ
N

N/ | CF3
r/\N/kN 0—4)
Os N

Me

15 In a similar manner to Example 13, 5-[3,5-

bis(trifluoromethyl)benzyl]-7- (4-fluoro-2-methylphenyl)-9-
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10! f/ s109%&' ()-!ps' 109& ()-!s' 10%#& ()-!s' 109%& ()- Y%40%& () -
109&' ()-hhhhiiii~?4/ 10 10L<109%& ()-!3 10%v& ()-3 10%& ()-!3 10% ()-1m
109& ()- /109& ()-iiii<i>i _iiinm\V10%4|& ()- 1094 & ()-fs10%4| & ()-
10%4 & ()- 9109%4| & ()-F10%}4| & ()- 10 10ij)jjjjjkdEmN 10%1| "10%4| & () -
10%4 & ()-1f10%} & ()- @QBL10%} & ()-& 10%}| & () 1094 & () -
kpkkk& M dEMN 10%4| - * 10%4| & () -1 +"10%4] & () -
10%4| & () ¢éthetiopis &l £9nBl 1 066e80{2 - 3, 409At &L fAh Mt b+ 6HenyH BniNAG 02@b Y: S
10%4 & () -, 8s10%4| & ()-6y#10%4| & ()-3
1004 & ()b 1L D098 £ 1A Yt S d uMBEMREPEDELO%0 BN & £0; Y80%8h&) (has
10%4| & ()-3!10%4| & () 104| 104|

0 0 L @ : -
ig%ﬁl(())@ém%%%/m & 0)- B35 ()@es%%{%ﬂ&/% 9 @‘Qgpéﬁp&%kﬁt‘io% 410%1| & ()-

O 10%}| & 10% )<t 10% DY4| & dEbC] 0%z
10| & LJeE L) 101 K €115 1091 & glg 8 gzhgfﬂg&oq Fock
0, 0 0 ! -
10 &) e a0 SO 1 o '35, S(ELeRSREIOgp 10 & () 104
109 & ()-: ! 1096 & () - S8| " 10%| & () - &6! 100/41& () assst>t{ttdEan10% 1 10%| &
()_l10@@@xg¥q1@gb®@%gpt§l 5]oxazocine (47.4mg,
"10%4| & ()-f10%| & ()-L3"10%| & () - tt+ubuuuudEanlO%
10%4| & ()MS (BDMh &z (6§39 00| & () -1 10% & ()-9"10%| & () -
@L0%}| & () - u#vdvvvwKWIEMbC10% @L0%4| & () -1 +& 10%4| & ()-S) 10%| & ()- & z
10%4| & ( )HRASUOLM] 8Cd)ed t 166G KHE P Kvawwe 3d000Hh G :'sHPeH % o ) - @Bz
10%4| & () - &6#10%4| & ()-3s10%4| & ()-110%4| & () -/ $10%| & () - xxxxxxyZyybC10%
10%4| & ()-y#10%| & ()-L 10%4| & ()- Z10%| & ()- 104| 104
104| &9<10%4| & ()-yyz<zyzzzdEbC10% 10%4| & ()-L10%4| & ()- ! 1?)0/4|( S&' ()-
10%4| "{) < SF10%| & ()-z"{1{{{| M dEbC10%®"' n{ 10%}| & () -
% 1094 & ﬁ’%‘]@wﬁ %&2?) L y#10%| & () -
10%4| & ()-"10%| & ()-M||}.}j})}dEbCLO%10%4| & ()-1Y"10%4| & () -/ T10%4| & () - -
'10%4| & () - +10%4| & S)M 10%H &H ) - }} ~<~?~@A~B~~xnbCl0% #10%}| & () - 104|
104| 104| L< 10%4| & | : 1 10948 ( F- S8
10%4| & () - &6 10¥a] &Y() O~~~ 109 10%4| & ()-!10%4| & ()-f$10%4| & () -
' 109%4| & () - 9! 109641 & 10%H4&' ()-: _dEnbC10% " 10%4| & () -
109%| & ()-"10%4| & {) - [ 2109 & ()erdt 10%4 & () -
10%4| & () URd[EFFb DN TN | & () - | By#10%4| & ()-S)! 10%| & ()-9' ! 10%4] & () -
%A 0% | & %| & ( -6<t wxydE: / 104|
104| L<1098 ()) 10%4| & () - @10%4| & ()-310%| & ()-110%4| & ()-/$10%4| & () -
yz3txY:/ 10Md F"10%4| & ()-f!10%| & () -

In a similar manner to Example 13, 4-[3,5-
bis(trifluoromethyl)benzyl]-6-(2-methylphenyl)-8-
(methylsulfonyl)-5-o0x0-2,3,4,5-tetrahydropyrimido[5, 4-

15 f1[1,4]oxazepine (Compound of Reference Example 22; 84.0mg) was
reacted with l-acetylpiperazine (23.1lmg) to obtain 8- (4-
acetylpiperazine-1l-yl)-4-[3,5-bis(trifluoromethyl)benzyl]-6-(2-
methylphenyl)-5-ox0-2,3,4,5-tetrahydropyrimido[5, 4-
£]1[1,4]oxazepine (62.2mg, 68%).

20 MS(EI)m/z:607(M")

HRMS (EI): Calcd for Cy¢H27FeNs03:607.2018; found:607.2026
89



y#10%4| & ()-SY"10%4| & ()- 93"10%}H & ()- !10%t| & ()- 104| HOdE: /

104|9!'10%4| & ()-L!10%t| & ()-S $10%t| & ()-9110%4| & () -

10%4| & ()-109%4| & ()-9u3ndE:/ 104|1+ 10%| & ()- @-

10%4 & ()-& 1094 & ()-9%40%t| & ()-""10%t| & ()- !'10%| & ()-mwW|}~dE:/ 104|
104| 9<10%| & () -6s10%t| & () - 3#10%4| & ()-1L10%4| & () -/ MB10%t| & ()--110%| & (
)-~oP1/ f 10%}| & () -

S10%4| & (éE@.@/MEb&BI% -Z1 " Z10%4| 4| & () -Z!' P10% | & () -- ! P1O%JU& () - -

104| +BwX61/ !" "10%& ()- 0 " 10%@& () -

14" L10%| h| & ()-!$ L1QWXeXe&' ()- CNF10%$4%$& ()-!B YF109%&' ()-BFG aBl/ !°
""10%t & ()-Ff $109% ()-"109%k "%)- 10%4| & () -s$y10%t| & ()-!n

T109& () - n%adEé‘ 26#1 0% ) -3"10%| & ()- 11 "10%4| & () -/

109%4| & () -- 10%4| ?) g s -e% peF ! 3"10%| & ()- 104| 104| 104| @
f10%t| & () - L<10%4| &y #

1109%4| & () - #10% &;mi f'lgzg & ()-

#10%4| & () of Y" Oodl&fN 0—X0%4| & ()-, | dEpeF !" y#10%l| & ()- 10%4| & ()-
10%4| & () - '()-9810%| & ()- nf10%t| & ()-1]dEpeF !'™ -10%} & ()-1+
10%4| & () <S) Y#10%4| & ()-' 10%t| & ()- $!10%t| & ()-"10%!| & ()-D| 2dEpeF !~

| : @A0%4| &) - @B10%t| & () - &69! 10%4| & () -31 10%4| & () -110%4| & ()-/!10%4| & () -
25678v(bC 1" 910%& ()-f 1098 ()-9"109%G& () - F"109%& () - 104| 104|

104] 9<10%| & ()If BBdEh@ lar manner to Example 13, 5-[3,5-

\

%| & C§; @& 10%| & () - Yal$ddEpeF |

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

5 (methylsulfonyl)-6-ox0-2,3,4,5-tetrahydro-6H-pyrimido([4, 5-
b]l[1l,5]oxazocine (Compound of Reference Example 18; 86.1lmg) was
reacted with 4-(2-oxopyrrolidine-l-yl)piperidine (30.3mg) to
obtain 5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-6-
0x0~-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 C33H33F5N503:661.2488; found:661.2512

<Example 34>

15

90



1 S"10%6G& ()-910%G& ()-"10%G& ()- 109G ()- 109G& ()-f- 10%G& ()-2qdEbC !
& " 10938 () - WBLOUCE ()-"#10%G&' ()- 10%3& ()-! 10%3& ()- L!10%3& () - 1kZdEbC
1 3 109G& ()-1s109G& () -/ m 109G& ()--"109%G& () -1+ 1096G& ()- @#109G& ()-Z

DxmbC ! 10%G& ()- 10G 10G 10G9<10%G& ()-Y: 109G& () - @B
109G& ()-5! 109%G& ()- D<tdEnbC ! #109%G& ()- 109%G& () -f $10%GE () -
"100G8' ()-f10%38' ()- 9y#10%&' ()- DIEnbC !~ 10938 ()- 10%& ()-

10968 ()-f 10938 (3 -DI00KRE* (Mariraodrs (BxfmuEtis | "5-[3, 5-
109G& () -1+ 109%G& ()-S)s109%G& ()-9' ! 1096G& () - U@109G& ()-" 109%G& ()- ' bdE: /

10G 100G GO ) 1hor A | ) b&6APEE) { ) 2 4 OUSSHKantY) -9~
10968 () -/$109%6G& ()-\xY:/ 10Gs! 10%4| & ()-f 10%| & ()-1 #10%4| & () -

f#10%| & (s j,eg.gtm k) T 6098 & () -5 1 %{5%1157 Of3; 100 : -

10%| & ()@%e%hl@%ﬂl & %XQL)I "610%23{?%1%'1%3}3 & -ér%O%%%/?#ﬁié%iEl?S

ig%l éo?ﬁf‘[ﬁ,)éﬁ%é)zo/gé%é)('Cgox%clﬁl‘oot%f' & ¢ )Iieto/grlgr?@égh:ge)uﬁpfg/f’ég égrlrﬁg) was

10GS81Q%| & () -&6"10%1 & () -310%4| & ()-1! 10% & ()-/$10%4| & () --f#10%t| & ()

Hivy ol PABSAOIEA o 1) CHEREOb ke (4 LT atEat EAtAe (| ohol o obEain

104|L<10%ﬂ|&f(g-l; %40%| & () - 4nPOdELC
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-
pyrimido[4,5-b][1,5]oxazocine (72.6mg, 73%).
MS(EI)m/z:663 (M")

10 HRMS(EI): Calcd for Ci3;H3sFeNs503:663.2644; found:663.2654

<Example 35>

In a similar manner to Example 13, 5-[3,5-
15 bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-9-
(methylsulfonyl)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl [1,5]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-yl}-7-(2-methylphenyl)-6-oxo-

2,3,4,5-tetrahydro-6H-pyrimido[4,5-b]l[1l,5]oxazocine (84.2mg,
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10G9" 10%4| & ()- 10%4| & ()-10%4| & ()-"10%4| & ()-f $10%| & ()- 10%4| & ()-
JAEbC 10G%610%4| & () -"10%4| & () -

1 109%4| & ()-F"10%4| & ()-"10%4| & ()-f$10%| & () - 50, j dEbC

10GL" 10%4| & ()-/94.0%| & ()--110%4| & ()-1+"10%4| & ()-9),
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"10%| & (JO%HL1004| & () -1 110%4 & ()- f"10%| & ()- &Y10%!| & ()-

109%4| & () - 1nPA dEYNC 10G 10%4| & ()-L10%| & () - f #10%4| & () - 9y#10%4| & () -
109%4| & ()M$ 102 &Z (§21 JEBYNC 10G | +310%| & ()-S)L! 10%4] & () - & 3"10%4| & () - %
"109%4| & ()-" 10%| & ()- L!10%| & ()-+gz) dEYNC 10G @Bf #10%4| & () - &6

"10%| & (FrMSLOYH 8é£icé198/§|§%1ﬁl3 Nt é%%l&'z@xgp 1@ & d%r%iéjzid bC 10G
f109%63& ()-L 10%% ()- "109& ()- 104[ 104| 104 9<109%@| & ()-1°

"10%| & ()-/q: dEbC 10@10%&' () - y10%4G8 () - #10%G& () - @ 10%G& () - S$10%E8 () -
s10%G& ()-:}, C~dEbC 10G %B109%GE () -"910%5& () - "10%G& () - mlO%G& () -

10%G& () - /&O%f@&é%”' dEbC 10G 110%& ()-/S 109%& () -

- Y1098 ()= FFH J-@" 10968 ()-& ml0%& ()-' " dYNC

In a similar manner to Example 13, 5-[3,5-
bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-9-
(methylsulfonyl)-6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

10 Dbl[l,5]oxazocine (Compound of Reference Example 18; 86.1mg) was
reacted with 4-(piperidine-1-yl)piperidine (30.3mg) to obtain
5-[3,5-bis(trifluoromethyl)benzyl]-7- (2-methylphenyl)-6-0x0-9-
[4- (piperidine-1-yl)piperidine-1-yl]1-2,3,4,5-tetrahydro-6H-
pyrimido([4,5-b]l[1,5]oxazocine (86.7mg, 87%).

15 MS(EI)m/z:661 (M%)

HRMS(EI): Calcd for C34H37F5N502:661.2851,’ found:661.2845
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10G 10G 10G 10GL<109%G& ()-1: Z109%G& () - @

1098 () - &6GLOYGE () - 3! 109G& () - TAEYNC 10G 109G& () - f #109%G& () -

SH109G& () - SH10%G& () - L! 10938 ()- - 109%C& ()-D|,i dEYNC 10G

| 109G () - 1096G& () -f$10%G& () -9 10%G& ()- 10%G& ()-9! 10%G& ()-i! adEYNC 10G
+3" 10938 ()-S) 10938 ()-9' y#10%C& () - WWBLOUEE () -"10%3& ()- Y"10938& ()-;
DzdEYNC 10G | : 9409%G& () - @BL0Y%GE () -

&610%38 (JEXAUIRL 17>/ GLOYSE () -- " 10%3& () - : vbC 10d

#109%4| & () - S9! 109%4| & () - & 10%}| & ()-"10%}| & ()- 10G 10G

10GL<10%3&' () -. DQaBbC 10G " 10%| &' --#10%4 & ()-
| 1094 & () -! 109%4| 4] & S10%4| & |10%1| &' () - B} 8ndELC
VAL () - ow & ()-'F'10%| & ()-$
10%| & ()-"110%4| &e() - 10 ty@& ()- 104| 104| 104| &<10%| & ()-3
10%4| & ()-110%4| & ()
10G& f#10%G8 () 1% NIOVE #1098 () -
109638 () - " 10k QA1 109 () - x3rdEmbC 10(39#10%3& (-1
10G3" S10%G& (J'- 9<10%G& ()-Y: " 10%G& () -, 810%G& () - 6#10%E& () - 9KAE\ QF
10GLO%GE' () - S10%E& () -1 : 109%3& () -f10%G& () - 91098 ()- 10%3& ()-2i aB\QF

10Gs-, 10%}] & () - Y+!
'%4 Rd%nb
10GSY10%6:& () - 9#10% (ﬁ-f#l @E&.( 0@&&.() 10968 () - 109%&' () - E9xdEnbC
1096 () - Me'10 )--"10%& () - Y+ $10%%K ()-@! 109%6& () -*cg\ QF 10G 10G 10G
A mixture of 5-[3,5-bis(trifluoromethyl)benzyl]-9-

(methylsulfonyl)-7-(2-methylphenyl)-6-o0ox0-2,3,4,5-tetrahydro-

5 6H-pyrimido[4,5-b]l[1l,5]oxazocine (Compound of Reference Example
18; 86.0mg), 4-(t-butoxycarbonylamino)piperidine (36.1lmg), and
1,4-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 (1mL) 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 (1lmL). 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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10G" "1 109%&' () - ~109%& () - $109%6& ()- - 109 ()-

10938 ()-S!' 10% / & () - S$f dE\ OF

10G Y10%G8' () - - 4" 10%3&' () - | +! 10%38 () - @ Z9A0%CE () - & #109G& () - % 109G () -V
JMNQIE: /' 10G

10GO<10%E& () - VY: " 10%38' () - @M 10%6&' () - 6109%G& () - 3#10%C& () - 14" 10%E& () - OPd
vxV7/ 100 1098 ()- !'p9 10%& ()- f 10%3&' ()-f109%3& ()- & 109G& () -

10%6&' () -cHOSTaETgrd9iP (dildpita¢gtate) to obtain 9-[4-

P 1096G& () -109%6& ()-1!1109%6& ()-S109%6& ()- & 109%6& ()-#[z[<7/ 10G3t 109 () -
1 10%G& (Jadety ZdRURGKEED 1 d20a10%R ()51 ) 740%IU& () - & 10%G& () - PSTUVr xnbC
10G10%4| & ()- 10G 10G

10G<10%6G& { )¢ V: SO &)1 0458 (Y = Bat 1 0UGE () £ 1 AEEDC, o _
T0G 100 [ () H om0 TSR )1 et b 2 34 5
109%4] & ()Y . .
#10%|4| &'(ZS?E‘F%%%W%%%[%)5@%0&]%3‘?39%31’6%4%}(3(’?;‘9' 53%;- e
10%4| & ().- PVodEMC 09| & () - F+9! 10%4| & ()-) T10%}| & ()-' 10%}| & () -
" 10%.4| é'( %“}-"%O%% %} %?-%@ASFL 18)6 104| 104I 18” 2&<10%1I & (V- Y: GLO%#| & () -°
110%=g ()| 1100& ()-1|/_110% | & ()- GIESH= 10G 104

RMS (EI) : Calcd for CyiHiFeNsOs:635.2331; found:635.2360

'H-NMR (400Mz, CDCls)ppm:1.25-1.41(2H, m), 1.91-2.05(6H, m),
2.07-2.19(1H, m), 2.25(3H, s), 3.04(2H, dd4, J=11.2andll.2Hz),
3.28(1H, dd, J=14.6and4.9Hz), 3.75-3.90(1H, m), 3.85(1H, 4,
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>

CF,
o )
XX )
Me~ ‘O/OI N 0
N

In a similar manner to Example 37, 5-(3,5-
bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl)-6-ox0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-

20 Db][1l,5]oxazocine (Compound of Reference Example 18; 86.0mg), 4-

(t-butoxycarbonylamino)piperidine (36.1lmg), and
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1098 ()-fs$L0%GE ()- Y 109%G& ()- @ 109%G& ()- 109%G& ()- y#109%G& ()- 2x ?SH=
10G 0 1096& ()-1! 109GG& ()-1! 109R22& ()-1, 109%G& ()-L!109%G& () -
S109438& () - & dESH= 10G / Y1038 ()- - ! 109438 () - F+! 10938 () -) #109%38& () -

‘3" 109638 ()- $4109%3& ()-Q HKLMIE: / 10G 10GR<109%3& ()-3: 109%C& ()- 8

109G& () - 5$109G& () - 3y#109G& ()-1 109%G& ()- MNYXY:/ 10G 109%G& ()-f

1096G& ()-1 109G& ()- @ 109G& () - #109%G& () - 109%G& ()- 10GYow{ 0} ~?: /

10G #109438 (v Bonl LHGAGEL ¢) 1 S+ 1QOWGERD ()5MhL) 106Ke (Fehd LOARES) ohOAER ) { D) VeE: /
10G31096G& ()-1: 109%G& () -/ 109%G& ()-s- 109%G& () - F+#109G& ()-,)

10938 () -DAS (tr i Ad S IF0IheReY) T MLOPE & () - 10G 10G

10G3@L0%R, () - &<10%G& () -, 8 10%E& ()- @}"?eC 10G

0% & () (hQpid ~7-
O%LI & 8-%@0%%&951 %%%04% 4??&'1%% Laet 10Se15 & ys) 1094 & () -

1323%5%& 7 é%f%é&Y§?€g@ﬁﬁ?§%bﬂ %?F? %LéiB €§?%§Z?%l36@éfk.ZTQ'"lo@m|

& ()-5 dYNC 10G 104| 104]
104] <1 W -3 9110%m|&'() 8f#10%&|&'()-5nf10%&|&'()-3"10%&|&'()-3r+ndEYN
C 106 10%3% ? f $109%G8’ () -

m/z:671 (M%)

HRMS (EI): Calcd for CsgH3 FeNs0,S:671.2001; found:671.2004
'H-NMR (400Mz, CDCls)ppm:1.42-1.54(2H, m), 1.91-2.19(5H, m),
2.25(3H, s), 3.00(3H, s), 3.03-3.14(2H, m), 3.25-3.33(1H, m),

10 3.53-3.65(1H, m), 3.75-3.88(1H, m), 3.85(1H, 4, J=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>

In a similar manner to Example 37, 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl)-6-ox0-2,3,4,5-tetrahydro-6H-pyrimido (4, 5-

20 Dbl[1l,5]oxazocine (Compound of Reference Example 18; 86.0mg), 1-

(t-butoxycarbonyl)piperazine (33.6mg), and
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10G<10 38 {7 BRI (D End OPE. ko 32 1OV (dordYEFo (B 92 YNC |

100w & 13- T PRI o e Bt ST Sk () T toal kO
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10%|&EZ)%‘45,1§)E/%B}4%&5?>3- 10%.4| LL'(§2"920%1| & ()- UJYNC f 104| 104
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10968 () - y#10%6&' () - 10968 () - +1<OQz X9YNC

"10%% ()-! @0%Ce& ()-'k@oO%L ()-! @O0%WJI& ()-!p@0%

;& () - 109 () ->qdEYNC

S-: 10%38 €Bxdnp NOUIRS () -, ) 4109%6&" () -' 91 1096&' () -6l "1096&' () -"
109%&' ()-UX[\]"dYNC 10G

10 In a similar manner to Example 37, 5-[3,5-
bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl) -6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl [1,5]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]l[1,5]oxazocine (46.4mg,
46%) .

20 MS(EI)m/z:671(M")

HRMS (ET) : Calcd for C3oH31FegNs5043:671.2001; found:671.2030
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11 109638 () -/ 109%6G& () - - #109G&' () - Y+& 109%6G& () -, ) 9! 109%6a& () -

'110%& () - $cdYNC 10G CF,

100<109%3&' () -VY: F'1P%GR () -, 8=RUEE () - 6" 10%E8. () - 3#10%EE () - " _xa?YNC

| f @0%| 4] & () - 3@ 0%
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In a similar manner to Example 37, 5-[3,5-
5 bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-
methylphenyl)-6-oxo-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl [1,5]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 yl)-5-[3,5-bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-6-
oxo-2,3,4,5-tetrahydro-6H-pyrimido[4,5-b] [1,5]oxazocine (39.5mg,
41%) .

MS(EI)m/z:635(M")
HRMS (EI) : Calcd for C31H31F¢Ns03:635.2331; found:635.2313

15 'H-NMR(400Mz, CDCl3;)ppm:1.83-2.06(4H, m), 2.12(3H, s), 2.25(3H,
d, J=3.9Hz), 3.29(1H, dd, J=15.l1land4.4Hz), 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(1lH, s)

20
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V10%& () - g 109 & () K UM & () X oEY1004| g ()-S: 10%| & ()- ?v1KdEbC %
1094 & ()-"110%| & (- 1100%4] & ()- GFLO%| & ()- 109%3| & () - SS10%| & () - kSaBbC
@@ 10%4| & {“fNa- )=
Lot 109 | & gag™ 30| &) -1 100 & ()& * 10%] & ()- SbC
10%4] & () - 91D & () 10%] & ()- 104] 104|
104 9<10%| oL by 109%4] & () - DaBbC | 10%| & ()-f 10%| & ()-9" ! 10%4] & () -
109 & ()- 1004 & ()-!f-10%| 4| & ()-& z[<bC | + 10%| & ()- S)
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bis(trifluoromethyl)benzyl]-9- (methylsulfonyl)-7-(2-

5 methylphenyl)-6-0oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
b][1,5]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][1,5]oxazocine (52.9mg, 56%).
MS(EI)m/z:635(M")

HRMS (EI) : Calcd for C31H31F5N503:635.2331,‘ found:635.2293

15 <Example 43>

A mixture of 5-[3,5-bis(trifluoromethyl)benzyl]-9-
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ST B AT AR bt e iR 52180 & ()
5 diluted with ethyl acetate, was washed with water, and was then
dried over anhydrous sodium sulfate. The solvent was removed
and the resulting residue was purified on a silica gel column

chromatography (hexane: ethyl acetate = 10: 1). The resultant
crystal was dissolved in tetrahydrofuran (1mL), 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-y1)-7-
(2-methoxyphenyl) -6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1l,5]oxazocine (104mg, 81%).

20 MS(EI)m/z:644 (M)

HRMS (EI): Calcd for C,gHysFsNs055:644.1528; found:644.1555
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Me” \“)
In a similar manner to Example 13, 5-[3,5-
bis(trifluoromethyl)benzyl]-7-(2-methylphenyl)-9-

5 (methylsulfonyl)-6-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-
b]l[1l,5]oxazocine (Compound of Reference Example 18; 115mg) was
reacted with l-methylpiperazine (40.3mg) to obtain 5-[3,5-
bis(trifluoromethyl)benzyll-7-(2-methylphenyl)-9-(4-
methylpiperazine-1-yl)-6-0x0-2,3,4,5-tetrahydro-6H-

10 pyrimidol[4,5-b]l[1l,5]loxazocine (76.2mg, 61%).
MS(FAB")m/z:594 (M+H")

HRMS (FAB") : Calcd for CaoH3oFeN50,:594.2304; found:594.2289

<Example 45>

Me 0 ﬁf’<::>
8 NjLNl o—)
OYN\)
15 Ve

In a similar manner to Example 13, 5-benzyl-7-(2-

methylphenyl) -9- (methylsulfonyl)-6-oxo0-2,3,4,5-tetrahydro-6H-
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<Example 46>

MeO
Me 0
N
N’IJ
(\N)%No
O N

10 Me

In a similar manner to Example 13, 5-(2-methoxybenzyl)-7-
(2-methylphenyl) -9- (methylsulfonyl)-6-o0xo0-2,3,4,5-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-1-yl)-5-(2-methoxybenzyl)-~-7-(2-
methylphenyl)—6—oxo—2,3,4,5—tetrahydfo—6H—pyrimido[4,5—
bl[1,5]loxazocine (48.3mg, 62%).

MS(FAB')m/z:516 (M+H")
HRMS (FAB") : Calcd for Cz9H3sNs04:516.2611; found:516.2610

20
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methylphenyl) -6-ox0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
10 bl[l,5]oxazocine (42.0mg, 55%).

MS(FAB*Ym/z:504 (M+H")

HRMS (FAB") : Calcd for CygH31FN503:504.2411; 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 NKl1 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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10968 ()-"109%G& ()-"10%& ()-S $10%6& ()- 10%G& ()- K6X6k6066672[ <bCh
1093 () - -Z1d 343PYWed 1a oeseel tibrate 100£CEOM{putes beboregtie- fkperiment

' 10%u&' () - MPL77777778bC& 10%4| & () - S#10%4| & ()- 10G 10G
10@9<1om@aa§)smma@%s&&s()&@ﬁmm& (@ -BABFRBBRBANC re@ddidd &y )vd for
10% | /| & ()-10%4| & ()-S- 10%4| & () -
:10@&|&f(éuﬁﬁﬁ@ﬁ¢éﬂﬁ)i£888e9iﬂgéﬁbéjdf)éﬂ&ﬂb&féésEYﬁéﬁﬂ@hﬁdé)w§s used.
10%4| & ()-"410%4| & ()-  10%#| & ()-10%4| & ()-99-: M _::: dEbCI x5 10%| & () -
391?g<4ellF§ch1IAel %‘Vﬂé&ﬁof S.}z@t%én{ét adf? @l&(%f%%ﬂo{é},& Edmpotnd Was: —

104 1955«%%&;%193%0 @g@e&%@b@r@@gﬁl §ubda ohERERsh HEPeF! X

10968

Tovee () AL T @ 3%2%“%%%?55%%?9 FEhans SE bk ket SovRIS ) 41

0968 ()--_ 1098 () - Y+MBLOUR! (
109 () - BPR1bdRI Tyt ee>354 %mquﬁl@zylyg% 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;*2H,0 = 2.5, MgCl,*6H,0 = 1.0,

NaH,P04°2H,0 = 0.4, NaHCO; = 11.9, glucose = 11.1 (mmol/L)
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100%4| & ()- 10%4| & (|- | f # TRe8CampPuBBSD Dp DOKBETMoll) 1004| & () -, 8T10%| & () -
6109 & () -! (0+10% 7 0% )T TR ()] EEE EENEEEFbC g

4
e e R e ] s )
FLOUGR' () -: 1098 ( }—F+0%68-{) % bbol ~$10041 ) -, , 10938 () -) 10%G& () -
10968 () - y10%& (| QoBamwekof 5 xanuplerti-Hiia BbOSi9R 0948 () - 3#10068! () - 110%K:
()-/ TLO%E' () -
$-1096& () -1 $10%eRCPIMPIUNHQf BEMR!e 160910081185 ) - 1| 1004 & ()- 106 106
109<10%5& ()-Y:z | Compound of Example 18 0.459 . .
10%6&' () -, 8&10%GS! -Wz&d MS10%48 () 109 & ()-T510%)
& ()- 109%| & ()-S9l Fxamp :
KGI%IEbC@' llowéf & ( [:ébg&%ﬁloq"&a%% AT & §lio7 1094 & ()- @O%| & ()-
10%| & () 310%1| & |) CombOUNT ErahBBE] () - of8H] & ()- Vg
igzﬁu fogf-gm L' LALSEEE-LIEb e 300 4 ¢ O 0'440 ' ()-10%| & ()- 104
10%| & () - QI<10%| & ébm%%bwﬁ%m 10%'1‘80()'*”' 10%4] & () - 8#10%4| & ()

- St 10%| & () - T10%

NNXNeNr NdBb@ ! V+10%4 Catipou@t iTEXafle 3°ifi0%l| &16n- "

10%4| & () - r NNNNNYO
610%4| & () -

S +10%448&' ()-)!
10%1| & () - @1 10%] 4
104| VPPPPPPPa?m\ :

T +104

109 & ()- GLOY| & ()-z
& ()- @BT10% & () -

' ()-f10% & ()-1 z

1094 & ()- 10%4 & () -

?Sompound of Example 38 0.214
:?téh&bmbgb ‘B P. :ﬁﬁp@[é
10CprindUnd &f Bxadhpté ABB|| B| &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

(1)

antagonists.

(2)

As can be seen from the results of Table 1,

Cystometry test on guinea pigs

10
JS.

21(1989):

Peterson et al.

231),

(Peterson JS.

et al.,

the compounds

or salts thereof prove to be effective NK1l receptor

The method used was according to the method proposed by

J. Pharmacol. Methods

104

to which minor modifications were made.



8109%4| & ()- 10%| & () - PPQGQQQQIENN : 10! s-: 10%4| & () - F+nda0v%| & () -, ) #10%| &
()-' 10%H & ()-$T10%| & ()-  "10%| & ()- Q Ri RORRRRRAE) y10%| & () -

8<10%| & () -, 810%| & () - 510%4| & () - 310%4[ & ()- 1! 10%| & ()-/ g

10%| & () - RRRRRRRRUS{\ =y 10%4| & 1094 & ()- L0%B& ()-1 10% |, | & ()-! 10%& ()-
10%| & ()- 104| 104| 104] %5ZSSSTRTTAE{\ =y10%| & z

109%4] & ()-"10%| & ()-"10%| & () - SH10%| & () -f 9S

10%4| & () - TLO%GE 9a T UDted {Ary< 0%t 82 @ 10D 8h4) o tA10%EE’ (he - 10%] &
()-& 10%| & ()-$: 10%| & ()-" GLO%| & () - 0USU UcUdUeUf UUUaBy 10%| &I &

10%4| & ()edifVefi8ofacid OkhidDY| cdOd| Pxd 088t &k ) eacly: ANUALE. () -

h0010%& () - UVQ/V\/\/\MEaBle%(H & 109%| & ()-10%4| & () - 10% & ()-f$10%| & ()-|

Y" 109%| & dubs@FddVeH & (BoMOWVIY & XdFaBy 10784 €64 #&H&’%&é)cuﬂ on the

0%1| & ()- 5#10%4| &' “IT1008] & () - " 1098 & () - 32100@] & () - { OO0 | <aBy 109
. 810

@ 10%| &%%%%cﬁ}ﬁ %f} e@j?%?%%\?fﬁ ?J\?&b%e élo‘%mdéfo%/&m%o‘/%gd%k‘g GPs

1098

104| &< o&%ﬁ1 %r Ft%@/a?‘&l?? W BT HRD RV E bvEP Y S iebegiedl : 100c8 ()
- 91098 () - fS 109638 () -
yH109G8 (52727 ﬁmﬂ[%[%@WW/@#@@%&W@SUJ;%@W()lntrqme/@gp@; 1 0l

10%@@s ()-:! 1 10%e& ()-:!&
10%=& ( )pr.ﬁsue\ \ dBlsty HOvjad- WGUECH 49 CIERIGH T Ja FOVABRN Jcagh G WJs / 10
UG8 ()-s- MA0%E ()-\\]111111-1_=y10%|19 109R R & ()-M 9

10% | & ():fi0%id8 rigre 1€Kad 065 hours. Subsequently, room-temperature
10G8<109%6& () -Y:10%% ()--16]a]]]"R*aB_=y10%i|!1!10%}| & ()-S@O0%}| & () - S&#1
0%1] & () -sdDPMe &wd3 -inJOIEE €hrdOSh 10ARBrdader MRECHS e/ i 8B =YRQ%H !,
10 bladder at a rate of 6mL/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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10%4| & ()- ' 1098 () -"z10%} & ()-tbhcdclcocccdE)s
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4| & ()-ccccccedsd~ esbgompounds| 00| & (Ni-wbod| & ()bladder

10%4| & ()-!1 &@LO%[ 4| & ()- 10%4| & () - 104/mglti 104¢apacityi®e) eedE~ @&

10%| & ($: 10%4| & > ol wam

10%4I&fE)-y#10g&+§%¥2§§%§%§£§£étﬁE2£104&I&'(\0§5=0999Aggfk§

1094 !, | 4109%4| 4]|& Compouhtiosh Exdnpledo- @ 0% &0.8) 1 ! L- @0% | : | & () - Y+10%| &

'()-' 10%| &'()-eeeeeeef—tfﬂﬂ-s—t&%t—'—h%-@%t—&—g- ' 4] 104|

104] s- 10%| & ()| YCompeyng ¢HExamplesis () - Lf f®.gCyggdEnBE.8

10%4| !, 10%4| & 100/@4 OV & () {SEIOYELE () -1 09T & () - Sz
I | & ()[- I;ﬁ%% [& 1) @b g) 05/% &)

10%4| & () - gghh H3h; h~=hl vO f109& ( | & ()} 9!
f 1098638 () -910%| &' ()- @ 109%| & ()-: 10%| & () 1hh| Ui QBQEhI s 10%4]| !
v6: 10%41| & ()-3" 1§0%| & () - 1#10%1| & ()-1z|10%| &' (}-s-210%] & () -
Y+10%H & () -| i | i i iiijjbCs 10%4|! v910%4| & ()- 1604 & ()20 4| 104
104| &<10% 1 10%
| &< ;41& om ound dlescﬁd) (rzExamp&a (gl t Jé&ar{e@e I!’atlen Lald Open Publication No.
Hei 9-263585
5 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 In particular, not only have the compounds of the present
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.

Specifically, the compounds of the present invention
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109! g 10% & ()-10%H & ()- 110% & ()-!

1099 | & ()-f10%4| & ()-S10%t| & () - kDkkkk*| ?1 dEbCs 10%4| !

S-10%| & ()-Y+10%t| & ()-,)!'10%4 & ()-""10%4| & ()-$l "10%4| & ()-"nmd0%| & () -
20z} T eFs 10%4| ! 9109%3& ()-: 10%&' ()- 104| 104| 104|3

10%| & ()-9<10%| & ()-/10%4 & ()-11111%rgne[ <eFs 10%j}| S9$10%& () -
3"10%& () - 410%& ()-!'kss109%& ()-!]4ss10%& ()-!k910%&' () -: gmmm[ nnndEeFs
10%4| %" 1oeERed ) e8! 4084381 €)significantly higher pharmacological effects

G 10%& ()-L!'10%& ()-!10%% ()-f#10%& () - noRooop?pdEeFs

10%]| 1109%8 ¢mprdQ%ES: thx=§3DVEE khowd 0USEH6Un @) SHABHCEE & YOLOURE () - ?
p}ppp3q6q7q8q9quNCs 10%| 10G 10G

1OGL<109&§§£% é& Z% Og’ k n 19 é 3 %él g qqqrrVVdEYN
Cs 10%| 10%4[ §h Sedlr 2 ( g%’g’/ﬂ%ﬁ?) e %/3@} Hisblabl
10%4|&f() YN 0l 3"10W %
109%4| & ()€ 3&%@%@ E‘é’F ‘%%‘fo”& ?o@}éﬁi Oﬁo%f% ?5- tEEsSQ?‘RE’Wd‘?NCS
10%| 110?& &Jé% g% d| 4| & ()-!° 10%&'(% %0%| & () -
10@&|&f() qt R¢ %u@WNCgf @@*vqog}aQ@g{ capacity was determined in
104|9<10%ﬂ|&f()-| S10%4| & () - @nPd 0%} & () - &6
1094 & ()9STme96p &u$ ) wiFr Duoken deYNGs1 1004{ls : 100GHY )’ 10%Es ()ven in
F10%&" () - SSH10%6& () - &10%6&' () - #109%6&' () - VFVVVVIOWXWIEYNCs 109%t|
smaller doses, the compounds of the present invention exhibited
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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10G I10(51( f?%}z‘%‘?ﬁ%é%‘&%ﬂgo 2 ﬁo/éﬁg' (%@ 273810 Bh&- Lo
1 10%4| & () - @109%4| & ()-#10%4| & ()-S 10%| & () -f&10%&4| & () - +~| ~r ~~~CdE{ Y:
GLO%G /3"10%| &
| +10%4| & ()-,): 1 ol ()-& 10%4| & () - %t10%| & () - C~xnbC GLO%G 10%4| & () -
104| 104| 104| 9<% )-@ 10%4| & ()-3!10%| & ()-1y 10%| & ()-C}z[ <nbC
GLOYGSOf 109%4| & () -[T109%| & () - =8 () -1 0Y10% | & ()-! Y10%4| 4| & ()-!

¢ $10%| §) () - @O%| & ()- 10%| & ()-
10%4| & () - SH10%NE Y+ N <n3C GR 010% <- <& ()-!
0109 T <1, 010%9] 0] & I(),-- 10%4| & ()-S) 10%4| & ()-': 10%| & () - deF
GLO%GE &#1 AN FOPRh& (2’ M04| 104 104] @O0%| & ()-L<10%4| & () -
| 1 410%4] &\( EeP Gloda 10%4| & ()-1"10%4| & ()-F"10%}| & ()-S$10%4| & () -
1 10%4| & () '10%4| & () - OdEeF Gl0%3 "3"10%4| & () -

LI 10%4] & () - ! 10%4] & () -Y" 1094 & {) - o] & ()-&L! 10%4| & () - E 5dEefF,

GLO%S |y/ 1(()2>/<4| &]“%gg‘lsé%fgg)éﬁ%l’? ’)1%% %"f}ﬁ }&Q (?} ) éﬁ%‘b%? éD?LS;-ZS} &)1’(6;?/&? fo‘g?l% ?S ;Si|10%
4 & ()-5 = GLOY%E ' m 10%4 | & ()-, ' m 10984.% & () -, 109%4| & () -

1l)4| éllp&‘ﬁ%/&' 4 p‘go’é/w%zn%‘)%?éjeiléé%sﬁméw /%%ﬁ ‘F&‘g%)’-ﬁ‘@m/@[ﬂ&l@jl-@@y be
10%] & (I)Dé&r?d/éltl:g O(I')lé another to form a ring) that are each

independently selected from the group consisting of a halogen
10 atom, a C; to C¢ alkyl group, which may be substituted with a
halogen atom, and a C; to Cg alkoxyl group;
the ring C is a 5- to 7-membered nitrogen-containing ring,
which may contain, aside from the nitrogen atom, 1 to 3
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 Cs 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

104| #u] C. s>10%}| & ()-s>10%4 & ()->10%4| & ()-s>10%4| & ()-0>10%4| & () -#)* ACH

f X272, 5>1098 &£ o LY} & £ ) - SRL0%e) & (a2l Q9| & >10%d| & ()-fg=}AE s5>10
% & () - Srl{%%/ﬁff ‘é?’(’%‘gﬁ%’gﬁ b "?1)?}%{%‘%\/% g?@%ﬁt&%éﬁ%@aﬁ#? & >11§)g/§i%/‘§?) i % )>1
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>1o!m| f&') (’}Sébs“l‘loﬁit‘?%'(% )I}%é%\%é}‘& Fg %isf%‘i*b?ﬁ| F ?‘%‘ &El% AT %) 98&%6%}%9( %”iw%
4] & ()-sw tS2. fl+$1098%& %‘)- f‘ 1098Y%& () -
$@ 10980 (1 U908 | R« sRSTHYATR: 3HOT - 18098 Q7 (PEYRER | prom and 189gog. () -
@#1098%8. () - K 6" $1098% ()- 3FL0%8%& ()- /1098%&' ()- -109BY& ()-; ?2@\Bw vU4
| 1 109BY&EYTthey | qonBaen (3 - 001D 9Bk $Ybs t {1 ovBdRc 2508840894 08%
8&<109BY%& ()-1]1J|[:vU4  SHAOMBYR ()- & 109BY%& ()- ! 109BYR () -
g#109BY%& ()- 109804 {)orfai 1DBUR ()-Cl[:vU4 & - 109U ()- %@10989%&' () -
"11098%& ()- |1"109BY%& ()- 109BY%& ()- |#109B%& ()-7t|[:-4108% 9<1098Y%& () -
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1098%&' ()-Z 'K C 109BY%&' ()-Z

2, The fused bicyclic pyrimidine derivative according to

15 claim 1 represented by the following general formula (la), or a

salt thereof:

(o
0
NI X * (1a)
@)\N/ 0/ (CHZ) n CF3

wherein the ring A is a benzene ring, which may have 1 to
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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ChmmeGH  109BY%& ()-Z 'K C 109B%& ()-Z 109BY& ()-Z 109BY& ()-Z

1098%: ()-Z 109B%& () -
) -

from the group consisting of a halogen atom, a C; to C¢ alkyl
group, which may be substituted with a halogen atom, and a C;
to Cg¢ alkoxyl group ;
the ring C is a 5- to 7-membered nitrogen-containing ring,
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 C; to C¢ alkoxycarbonyl group, a
carbamoyl group, a mono- or di-substituted C; to Cg
alkylcarbamoyl group, a Ci; to Cg¢ 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 Cs 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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5

wherein R! is a hydroxyl group, a Cl to C6 alkoxy group,

a formyl group, a Cl to C6 alkylcarbonyl group, a Cl to C6
alkoxycarbonyl group, a carbamoyl group, a mono- or di-
substituted Cl to C6 alkylcarbamoyl group, an amino group, a

10 mono- or di-substituted Cl to C6é alkylamino group, a Cl to C6
alkylcarbonylamino group, a Cl to C6 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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\_— (CH)r

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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bl[1,5]oxazocine.

10 10. The compound according to claim 1, wherein the compound
represented by the general formula (1) is 5-[3,5-
bis(trifluoromethyl)benzyl]-9-(1,1l-dioxothiomorpholine-4-yl)-7-
(2-methylphenyl)-6-0x0-2,3,4,5-tetrahydro-6H-pyrimido[4, 5-
bl[1,5]loxazocine.

15 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-oxo0-2,3,4,5-tetrahydro-6H-pyrimido[4,5-
bl[1,5]oxazocine.

20 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-1-yl)-6-oxo0-2,3,4,5-tetrahydro-6H-

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